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This  Work,  by  only  one  Number  per  Week ,  may  be  fully  completed  in  a  little 
more  than  four  Years,  and  in' d  much  shorter  Time,  in  proportion  to  the  Quail . 
iily  of  Numbers  taken  at  a  time ,  the  Whole  being  all  ready  and  just  printed  of— 
vhereas  other  Works  will  take  at  least  Tioenty  Years  in  finishing,  and  some  upvsuds 

of  Fifty  Yean  from  ike  Commencement  of  Publication . 
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At  tliis  Time  when  other  Works  of  the  kind  are  so  much  complained 
of,  as  being  ridiculously  extended  to  an  unnecessary  Quantity  of  Numbers, 
by  introducing  Articles  entirely  foreign  to  the  Arts  and  Sciences,  or  as 
being  mere  mutilated  and  imperfect  Abridgements  of  this  important  Subject, 
it  is  presumed  the  present  Undertaking  will  be  highly  acceptable  to  the 
Public  at  large,  as  it  is  clearly  ascertained  not  to  exceed  226  Numbers, 
(price  only  6d.  each)  While  others  are  charged  at  much  higher  Prices. — 
Without  being  Invidious,  it  may  be  remarked,  that  there  are  great  Com* 
plaints  against  other  Worsts  of  the  kind,  with  respect  to  their  Prices  of  8d. 
JOd.  Is.  6d.  2s.  and  2s.  6d.  per  Number;  as  well  as  against  the  Uncertainty 
of  their  ever  being  completed  in  the  Life-time  of  many  of  the  Subscribers, 
as  from  the  Irregularity  of  publishing,  and  the  absurd  Mode,  from  inte¬ 
rested  Motives,  of  spinning  out  the  Works  by  the  Introduction  of  Matter 
entirely  foreign  to  the  Subject,  a  Completion  of  some  cannot  be  expected  in 
less  than  20  Years,  and  others  must  be  at  least  50  Years  in  finishing, — — 
Besides  giving  more  in  Quantity  pf  the  most  valuable  Information  and  prac¬ 
tical  Matter  than  any  other  Encyclopaedia  or  Encyclopaedia  Londinensis 
whatever,  the  Pages  of  this  very  valuable  Work  are  upon  a  Scale  consider¬ 
ably  longer  and  wider  than  those  of  any  other;  and  we  give  Two  Sheets  for 
6d.  While  others  charge  8d-  for  only  a  Sheet  and  a  Half:  consequently  itf 
Superiority  and  Cheapness  are  sufficiently  evident.  Exclusive  of  the  above- 
mentioned  Works,  from  whence  we  have  taken  freely,  upwards  of  1009 
Pounds  have  been  expended  for  other  new,  valuable,  and  expensive  Publi¬ 
cations  on  all  the  different  Departments  of  the  Polite  and  Mechanic  Arts 
and  the  Sciences,  in  order  to  render  this  important  Work  as  complete  as 
possible  to  the  Public.  These  Considerations,  together  with  the  Certainty 
of  its  being  completed  in  the  course  of  226  Weeks  time  by  only  one 
Number  weekly,  or  much  sooner  by  two  or  more  Numbers  at  a  time,  or 
immediately  by  Complete  Sets  at  once,  must  render  the  present  Work 
(HOWARD’S  NEW  ENCYCLOPEDIA  LONDINENSIS)  highly 
deserving  the  Public  Patronage. 
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***  The  Whole  of  this  Work  being  just  printed  off,  and  thoroughly 
completed  in  only  Two  Hundred  and  Twenty-six  Numbers,  may  be  had 
by  One,  Two,  or  more  at  a  time,  price  only  6d.  each,  as  most  agreeable 
and  convenient  to  Purchasers ;  or  in  three  Large  Volumes,  bound  in  Calf 
and  Lettered,  price  7l.  4s. 

N.  B.  To  prevent  Mistakes,  or  the  Obtrusion  of  several  imperfec^Works 
on  the  Subject,  Subscribers  are  requested  to  Recommend  This  Work  to 
Cheiv  Friends  and  Acquaintance,  and  to  beg  them  to  give  positive  Orders 
to  the  Booksellers  or  Newsmen  for 
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HOWARD’S  New  Royal  Encyclopaedia  Londinenfis ; 

.  Or  Complete  Universal  DICTIONARY  of  ARTS  and  SCIENCES. 
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GAG 

GThe  fifth  confonant  and  feventh  letter  of  the  Englifh, 
French,  and  Latin  alphabets;  but  in  the  Greek,  and 
moft  of  the  oriental  languages  it  is  the  third.  It  is 
one  of  the  mutes,  and  cannot  be  founded  without 
^  the  affiftance  of  forne  vowel. 

S  InEnglilh  it  has  a  hard  and  foft  found  ;  hard,  as 
in  the  wordsyawr,  gun,  &c.  and  foft,  as  in  the  words  gefiure,  giant, 
&c.  at  the  end  of  words,  gh  is  pronounced  like  ff,  as  in  the  words 
rough,  tough,  &c.  The  letter  g  is  alfo  ufed  in  many  words  W'here 
the  found  is  not  perceived,  as  in  ftgn,  reign,  6cc. 

As  a  numeral,  G  was  anciently  ufed  to  denote  400;  and  with  a 

dafh  over  it,  thus  G,  40,000.  In  mufic,  it  is  the  character  or  mark 
of  the  treble  cliff ;  and  from  it’s  being  placed  at  the  head,  or  mark¬ 
ing  the  firft  found  in  Guido’s  fcale,  the  whole  fcale  took  the  name 

GAMUT. 

The  form  of  our  G  is  taken  from  that  of  the  Latins,  who  bor¬ 
rowed  it  from  the  Greeks;  the  Latin  G  being  certainly  a  corruption 
of  the  Greek  T,  as  might  eafily  be  lhewn,  had  our  printers  all  the 
characters  and  forms  of  this  letter,  which  we  meet  with  in  the 
•Greek  and  Latin  MSS.  through  which  the  letter  palled  from  T  to  G. 

The  gamma  of  the  Greeks  is  manifeftly  the  3  of  theHebrews  or 
Samaritans,  turned  the  other  wav. 

As  an  abbreviature,  G  itands  for  Gains,  Gallius,  gens,  genius,  &c. 
G.  G.  for  gemina  gejjit,  gejjerunt,  &c.  G.  C.  for  genio  civitatis,  or 
Cajaris.  G.  L.  for  Gains  libertus ,  or  genio  loci.  G.  B.  for  genio  bono. 
G.  P.  R.  for  gloria  populi  Romani.  G.  1'.  for  genio  tutelari.  And 
G.  V,  S.  for  genio  urbis  faerutn. 

G,  in  chronology,  is  the  feventh  dominical  letter.  On  the 
French  coins,  G  denotes  the  city  of  Poitiers. 

G,  in  mufic,  fignifies  one  of  the  clefts;  viz.  that  of  the  higheft 
part,  called  the  treble,  or  alt. 

GABEL,  in  the  French  duties  or  cufioms,  is  a  tax  upon  fait, 
which  makes  thefecond  article  in  the  king’s  revenue,  and  amounts 
to  one  fourth  part  of  the  whole  revenue  of  the  kingdom. 

GABIREA,  in  the  materia  medica,  a  name  given  by  fome  of  the 
old  writers  to  fuch  myrrh  as  was  remarkably  fatty. 

GABLE,  orGABLE-£«</of  ahoufe,  is  the  upright  triangular  end ; 
from  the  cornice,  or  eaves,  to  the  top  of  it’s  roof. 

GABLOCKS,  are  the  artificial  fpurs  of  a»®nf-cocK. 
GABRES,  or  Gavres,  a  religious  fed  in  Perfia  and  India; 
called  alfo  Gebres,  Gevres,  &c.  See  Magi. 

The  Turkscall  the  Chriftians  Gabres,  q.  d.  infidels,  or  people  of 
a  falfe  religion  ;  or  rather,  asLeunclavius  obferves,  Heathens,  or 
Gentiles,  the  word  Gubre,  among  the  Turks,  having  the  fame  fig- 
nification  as  Pagan,  or  Infidel,  among  the  Chriftians ;  and  denoting 
any  thing  not  Mahometan. 

GAD,  in  mining,  an  inffrument  ufed  to  dig  out  the  ore.  It  is  a 
fmall  punch  of  iron  with  a  long  handle  of  wood.  One  of  the  miners 
holds  this  in  his  hand,  directing  the  point  to  a  proper  place,  while 
the  others,  ftriking  it  with  a  large  fledge  hammer,  drive  it  into  the 
vein. 

GAD-fy,  in  natural  hiftory,  a  fpecies  of  oestrus,  with  fpotted 
wings,  yellow  bread:  and  brown  band,  and  yellow  abdomen,  termi¬ 
nating  in  a  black  point  ;  the  common  name  for  a  winged  infeCt, 
called  alfo  the  dun-flv  or  ox-fly,  a  creature  very  troublefome  to  cows, 
horfes,  &c.  This  creature,  examined  by  the  microfcope,  has  feve- 
ral  peculiarities  worthy  obfervation.  It  has,  like  the  gnat,  along 
probojeis,  with  a  {harp  dart,  and  twro  darts  Iheathed  within  it;  the 
ufe  ot  which  is  to  penetrate  the  flclh  of  animals,  and  feed  on  their 
blood ;  whereas  the  probojeis  ferves  to  fuck  the  juices,  &c.  from  fruits, 
flowers,  and  leaves  of  plants. 

GADUS,  in  ichthyology,  the  name  of  a  genus  of  the  malacop- 
terygious,  or  foft-finned  fifties,  in  the  Artedian  fyftem,  the  charac¬ 
ters  of  which  are  thefe:  the  bronchioftege  membrane  on  each  fide 
contains  feven  bones  of  a  fomewhat  cylindric  form ;  the  back  in 
fome  fpecies  have  three  fins,  and  in  others  only  two  ;  the  head  in 
moft  fpecies  is  compreffed,  but  in  fome  it  isdeprefled. 

GAFF,  in  fea-language,  a  fort  of  boom  or  pole,  ufed  to  extend 
the  upper  edge  of  the  mizen:  the  foremoft  pr  inner  extremity  of  it 
is  turnifhed  with  two  cheeks,  forming  a  femicircle,  which  inclofe  the 
after-part  of  the  malt,  fo  as  to  confine  the  guff dole  to  it’s  refpedive 
malt  whilft  the  fail  is  hoifting  or  lowering. 

GAGE,  in  our  ancient  cuftoms  fignifies  a  pledge,  or  pawn, 
given  by  way  of  fecurity. 

If  the  gage  perifh,  the  perfon  who  received  it  is  not  to  anfwer  for 
it,  but  only  for  extreme  negligence,  &c. 

Gage  is  alfo  ufed  for  a  challenge  to  combat.  In  which  fenfe, 
it  was  a  pledge,  which  the  accufer  or  challenger  call  oti  the  ground, 
and  the  other  took  up,  as  accepting  the  challenge:  this  was  ufually 
a  glove,  gantlet,  chaperoon,  or  the  like. 

Gage  is  alfo  ufed  in  a  fynonimous  fenfe  with  wage.  As  to  wage 
law,  to  wage  deliverance,  q.  d.  to  give  fecurity  a  thing  fhall  be 
delivered.  1 

Where  a  perfon  has  taken  diftrefs,  and  being  fued  in  replevin,  he 
fhall  not  only  avow  the  diftrefs,  but^tfor,  or  gager,  deliverance,  that 
is,  put  in  fureties,  or  pledges,  that  he  will  deliver  them. 

GAGE-;«er/,  is  that  which  is  left  in  the  hands  of  the  proprietor, 
fo  that  he  reaps  the  fruits  thereof:  in  oppolition  to  vif-gage,  where 
the  fruits  or  revenues  are  reaped  by  the  creditor,  and  returned  on 
the  foot  of  the  debt,  which  diminifhes  in  proportion  to  the  receipts. 

Gage,  in  fea-language.  When  one  fhip  is  to  windward  of  an¬ 
other,  {he  is  faid  to  have  the  weather  gage  of  her.  They  likewife 
call  the  number  of  feet  that  the  vcflel  finks  in  the  water,  the  fhip’s 
gage;  this  they  find  by  driving  a  nail  into  a  pike  ntar  the  end,  and 


GAGE. 

putting  it  down  befidethe  rudder,  till  the  nail  catch  hold  under  it; 
then  as  many  feet  as  the  pike  is  under  water,  is  the  {hip’s  gage. 

Gage,  in  joinery,  an  inftrument  in  which  a  piece  of  wood  is 
moveable  upon  a  ftaff,  fo  as  to  be  fet  nearer  or  farther  at  pleafure. 
It’s  ufe  is  to  draw  a  line  parallel  to  the  ftrait  fide  of  any  board,  for 
gaging  tenons,  and  marking  ftuff  for  an  equal  thicknefs. 

Gage,  among  letter-founders,  a  piece  of  box,  or  other  hard 
wood,  varioufly  notched;  the  ufe  of  which  is  to  adjuft  the  dimen- 
fions,  flopes,  &c.  of  the  different  forts  of  letters. 

Gage  of  the  air-pump.  See  the  article  Air  -pump. 

Gage  of  the  barometer,  is  a  contrivance  for  eftimating  the  exa<ft 
degree  of  the  rife  and  fall  of  the  mercury  in  the  Torricellian  tube. 
It  is  well  known,  that  whilft  the  mercury  rifes  in  the  tube,  it  finks 
in  theciftern,  and  vice  verfa;  and,  asthediftance  between  thedivi- 
fions  graduated  on  the  annexed  fcale  and  the  furface  of  the  mercury 
in  theciftern  is  not  truly  {hewn  by  the  numbers  on  the  fcale,  errors 
muft  happen  in  determining  the  precife  height  of  the  mercury.  To 
remedy  this  inconvenience,  a  line  is  cut  upon  a  round  piece  of  ivory  i 
which  is  fixed  near  the  ciftem:  this  line  is  accurately  placed  at  a 
given  diftance  from  the  fcale;  e.  gr.  twenty-feven  inches  ;  and  a 
fmall  float  of  cork,  with  a  cylindric  piece  of  ivory  fixed  to  it’s  upper 
furface,  on  which  a  line  muft  be  cut  at  the  diftance  of  two  inches, 
exactly  from  the  under  furface  of  the  cork,  is  left  to  play  freely  on 
the  quickfilver,  and  the  cylinder  works  in  a  groove  made  in  the 
other  piece:  from  this  conftrudion  it  appears,  that  if  thefe  marks 
are  made  to  coincide,  by  railing  or  lowering  the  ferew  which  ads 
on  the  quickfilver,  then  the  divifions  on  the  fcale  will  exprefs  the 
true  meafure  of  the  diftance  From  the  furface. 

Gage,  bucket  fea,  an  inftrument  contrived  by  Dr.  Hales,  to  find 
the  different  degrees  of  coolnefs  and  faltnefs  of  the  fea  at  different 
depths:  it  conlilts  of  a  common  houfhold  pail  or  bucket,  with  two 
heads.  Thefe  heads  have  each  a  round  hole  in  the  middle,  about 
four  inches  in  diameter,  covered  with  fquare  valves  opening  upward- 
and  that  they  may  both  open  and  {hut  together,  there  is  a  fmall  iron 
rod,  fixed  to  the  upper  part  of  the  lower  valve,  and  the  other  end  to 
the  lower  fide  of  the  upper  valve.  So  that  as  the  bucket  defeends 
with  it’s  finking  weight  into  the  fea,  both  the  valves  may  open  by 
the  force  of  the  water,  which  by  that  means  has  a  free  paffa^e 
through  the  bucket.  But  when  the  bucket  is  drawn  up,  then  bo*th 
the  valves  fliut  by  the  force  of  the  water  at  the  upper  part  of  the 
bucket;  fo  that  the  bucket  is  drawn  up  full  of  the  loweft  fea  water 
to  which  it  has  defeended. 

When  the  bucket  is  drawm  up,  the  mercurial  thermometer  fixed 
in  it  is  examined;  but  great  care  muft  be  taken  to  obferve  the  de¬ 
gree  at  which  the  mercury  Hands,  before  the  lower  part  of  the  ther¬ 
mometer  is  taken  out  of  the  w'ater  in  the  bucket,  left  it  be  af¬ 
fected  by  the  different  temperature  of  the  air. 

In  order  to  keep  the  bucket  in  a  right  pofition,  there  are  four 
cords  fixed  to  it,  reaching  about  three  feet  below  it;  to  which  the 
finking  weight  is  fixed. 

The  relult  of  feveral  trials  with  this  gage  was,  that,  w’hen  it  was 
let  down  to  different  depths,  from  360  feet  to  5346  feet,  in  lat.  25® 
13'N.  and  long.  25°  12'  W.  it  was  difeovered  by  the  thermometer, 
that  the  cold  increafed  gradually  in  proportion  to  the  depths,  till  it 
defeended  to  3900  feet,  viz.  near  |  of  a  mile,  whence  the  mercury 
in  the  thermometer  came  up  at  53°;  and  though  it  w'as  afterwards 
funk  to  5346  feet,  i.  e.  a  mile  and  66  feet,  it  came  up  no  lower: 
the  warmth  of  the  water  upon  the  furface,  and  that  of  the  air” 
was  all  that  time  84°. 

When  the  w'ater  in  the  bucket  was  become  of  the  fame  tempera¬ 
ture  with  that  on  the  furface  of  the  fea,  equal  quantities  of  both 
were  weighed  and  tried  by  the  hydrometer :  that  from  below  was 
found  to  be  the  heavieft ;  and,  confequently,  the  falteft. 

Dr.  Hales  was  probably  led  to  the  conftrudion  of  this  fea -gage 
from  an  inftrument  invented  by  Dr.  Hook,  and  defigned  for  the  lame 
purpofe.  This  cqnfifts  of  a  fquare  w'ooden  bucket  C,  Plate  16, 
fig.  5,  whofe  bottoms  are  fo  contrived,  that,  as  the  weight  A  finks 
the  iron  B,  to  which  the  bucket  C  is  faftened  by  two  handles  D  D 
on  the  end  of  wdiich  are  the  moveable  bottoms  or  valves  E  E  and 
thereby  draws  down  the  bucket,  the  refiftance  of  the  water  keeps  up 
the  bucket  in  the  pofture  C,  whereby  the  water,  w'hilft  the  bucket 
is  defending,  hatha  free  paffage  through  it;  w'hereas,  as  foon  as 
the  bucket  is  pulled  upwards  by  the  line  F,  the  refiftance  of  the 
water  to  that  motion  beats  the  bucket  downwards,  and  keeps  it  in 
the  pofture  G,  whereby  the  included  water  is  kept  from  getting  out, 
and  the  ambient  water  kept  from  getting  in. 

Gage,  aquco-mercunal,  is  an  apparatus  contrived  by  Dr.  Hales, 
and  applied,  in  various  forms,  to  the  branches  of  trees,  in  order  to 
determine  the  force  with  which  they  imbibe  moifture.  Let  e  r, 
Plate  16,  fig.  6,  be  p  cylindric  glafs,  e.  gr.  of  an  inch  diameter 
within,  and  eight  inches  long.  Into  this  glafs  is  introduced  the 
branch  of  a  young  thriving  apple  tree  about  three  feet  long,  with 
lateral  branches;  the  diameter  of  the  tranfverfc  cut  i  being"!  of  an 
inch.  Having  fitted  the  joint  rto  the  tube  at  r,  by  folding  a  piece 
of  flicep’s  {kin  round  the  Idem,  it  is  cemented  with  a  mixture  of 
bees-wax  and  turpentine  melted  together  in  fuch  a  proportion,  as  to 
make  a  very  ftiffclammy  palte  when  cold,  and  over  the  cement  folds 
of  wet  bladders  are  bound  firmly  with  packthread.  To  the  lower 
end  e  of  the  large  tube,  a  fmaller  tube  ze  is  cemented,  being  about 
a-ofan  inch  diameter,  and  eighteen  inches  long,  and  in  fubftance 
full  •£•  of  an  inch  thick.  Thefe  tubes  arc  cemented  together  at  e 
with  common  hard  brick-duft  or  powdered  chalk  cement,  and  the 
joint  is  farther  fecured  with  the  cement  of  bees-wax  and  turpentine, 
over  which  a  wet  bladder  is  bound.  The  apparatus  being  thus  pre¬ 
pared. 
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pared,  the  branch  is  turned  downwards, and  the  glafs  tube  upwards, 
and  then  both  tubes  are  filled  with  water;  with  the  finger  applied  to 
the  open  end  of  the  fmall  tube,  it  is  inverted  and  imnierfed  in  the 
vlafs  cittern  .v,  full  of  mcrcurv  and  water.  In  this  lituation  me 
Fower  end  of  the  branch  was  immerfed  fix  inches  in  water,  viz. 
from  /  to  i ;  the  water  was  imbibed  by  the  branch  at  it  s  tranfverie 
cut  1 ;  and  during  it's  afeent  into  the  fap-vclfels  ot  the  branch,  the 
mercury  rofein  the  tube  ez  from  the  cittern  x,  fo  that  in  half  an 
hour  it  was  rifen  5'  indies  high,  as  far  as  z.  1  he  height  of  the 
mercury  indicated,  in  fome  mcafure,  the  force  with  which  thefap 
was  imbibed,  though  not  the  whole  force;  becaufe,  while  the  water 
was  imbibed  by  the  branch,  it’s  tranfverfe  cut  was  covered  with  in¬ 
numerable  little  hemifpheres  of  air,  and  many  air-bubbles  llluedout 
ol  the  fao-veftels,  which  partly  filled  the  tube  er,  as  the  water  w'as 
drawn  out  of  it;  and,  therefore,  the  height  of  the  mercury  could 
onlv  be  proportionable  to  the  excefs  of  the  quantity  of  water  drawn 
off  above  the  quantity  of  the  air,  which  iilued  out  of  the  wood.  ( 

Gage  gliding,  is  a  tool  ufed  by  mathematical  inftrument  makers, 
for  meafuring  and  fetttng  oft  distances;  itconliltsof  a  beam,  tooth, 
Aiding  focket,  and  the  ftioulder  of  the  fockct. 

Gage,  tide,  an  inftrument  ufed  for  determining  the  height  of  the 
tides  by  Mr.  Bayly,  in  the  courfe  of  Cook’s  Voyage  towards  the 
fouth-polc,  &c.  in  the  Refolution  and  Adventure,  in  1772,  1773, 
1774,  and  1775.  • 

This  inftrument  confifts  of  a  glafs  tube,  whofe  internal  diameter 
was  feven  tenths  of  an  inch,  laffied  fait  to  a  ten  feet  fir  rod,  divided 
into  feet,  inches,  and  quarters  :  this  rod  was  fattened  to  a  ltrong 
poll  fixed  upright  and  firm  in  the  water.  At  the  lower  end  of  the 
tube  wras  an  exceeding  fmall  aperture,  through  which  the  water 
w  as  admitted.  In  confequcncc  of  this  conftru&ion,  the  lurface  of 
the  water  in  the  tube  veas  fo  little  affedted  by  the  agitation  of 
the  fca,  that  it’s  height  was  not  altered  one  tenth  of  an  inch, 
when  the  fwell  of  the  lea  was  two  feet ;  and  Mr.  Bavly  was  certain, 
that  wdth  this  inftrument  he  could  difeover  a  difference  of  one  tenth 


of  an  inch  in  the  height  or  the  tide. 

GAIN,  in  commerce,  the  profit  or  lucre  a  perfon  reaps  from 
his  trade,  employment,  or  induftry.-  There  are  legal  and  reputable 
•rains,  as  w'ell  as  fordid  and  infamous  ones.  What  is  gained  by 
gaming,  is  all  liable  to  be  reftored  again,  if  the  lofer  wall  take  the 
bendic  of  the  lawn 

Gain,  in  architediure,  the  levelling  ftioulder  of  a  joift  or  other 
timber.  It  is  aifo  ufeo  for  the  lapping  of  the  end  of  the  joints,  &c. 
upon  a  trimmer  or  girder,  and  then  the  thicknefs  of  the  ftioulder  is 
cut  into  the  trimmer,  alfo  levelling  upwards,  that  itmay  juft  receive 
the  gain,  and  fo  the  joift  and  trimmer  lie  even  and  level  with  the 
furface.  This  w-ay  of  working  is  ufed  ir>  floors  and  hearths. 

Gain  the  wind ,  in  fea-language,  is  to  arrive  on  the  weather-fide, 
or  to  windward  of  fome  other  velfel  in  fight. 

GA1NAGE,  in  ancient  writers,  fignifies  the  draught-oxen, 
horfes,  wain,  plough,  and  furniture,  for  carrying  on  the  work  of 
tillage  by  the  bafer  fort  of  falefmen  and  villains. 

By  Magna  Charta,  and  other  books, 'the  villain,  when  amerced, 
ha'd  his gainage,  or  wainage  free,  to  the  end  his  plough  might  not 
Hand  Hill :  and  the  law  does  ftill  allow  a  like  privilege  to  the  huf- 
bandman  ;  that  is,  his  draught-horfes  are  not,  in  many  cafes,  dif- 
trainable. 

GALANGAL,  Galanga,  a  medicinal  root,  brought  from  the 
Eatt  Indies:  the  produce  of  a  plant  of  the  fame  name.  See  the  ar¬ 
ticle  Aro-Orchis,  p.  223. 

Ithathalinglefpatha  of  one  leaf;  the  flow'er  hath  one  petal  with 
a  flender  tube,  divided  in  fix  parts,  three  of  them  alternately  oval 
and  fpear-fhaped,  the  other  oval,  and  at  bottom  cut  into  two  parts, 
■which  are  vertically  heart-fliaped ;  and  it  hath  one  ftamen  which 
is  membranaceous  :  it  hatha  round  germcn,  fupporting  a  ftyle  the 
length  of  the  tube ;  which  afterwards  becomes  a  roundifh  three- 
cornered  capfule  with  three  cells  filled  with  feeds.  We  have  but 
one  fpecies  of  this  plant. 

The  roots  w'erc  formerly  in  common  ufe  as  W'arm  ftomachic  bit¬ 
ters,  and  generally  made  an  ingredient  in  bitter  infufions;  but  they 
are  now  almolf  wholly  laid  afide,  on  account  of  their  unpleafant  fla¬ 
vour.  Bitternefsdoes  not  appear  to  be  the  proper  medical  charadter 
of  this  root;  the  heat  and  pungency  greatly  prevailing.  Avery 
fiery  extradf  is  made  from  it  with  redtified  fpirit,  and  the  watery 
extradf  is  alfo  very  hot  and  pungent :  in  diftiilation  with  water,  it 
yields  an  efi'ential  oil,  about  a  dram  in  quantity  from  lixteen  ounces, 
oflittle'frnell,  and  no  great  pungency. 

GALATEA,  in  mythology,  a  fea-nymph,  the  daughter  of  Ne- 
reus  and  Doris,  thus  called  on  account  of  the  beauty  and  fairnefs 
of  her  complexion. 

GALAXY,  inaftronhmy,  the  via  laftca,  or  milky-^ay  in  the 
heavens;  a tradf  of awhitifh colour,  and  confiderable breadth,  which 
runs  through  a  great  compafs  of  the  heavens,  fometimes  in  a  double, 
but  for  the  greateft  part  of  it’s  courfe  in  a  fingle  ftream;  and  is 
compofcdof  a  vaft  number  of  ftars,  too  minute  or  too  remote  from 
the  earth,  to  be  diftinguifhed  by  the  naked  eye  ;  but  are  difeovered 
in  all  parts  of  it,  in  great  numbers,  by  the  afliftance  of  the  telefcope. 
GALBANETUM,  a  compolition  or  preparation  of  galbanum. 
GALBANUM,  in  pharmacy,  a  gum  ifluing  from  the  Item  of 
an  umbelliferous  plant,  growing  in  Perlia  and  many  parts  of  Africa. 

It  is  fometimes  met  with  in  the  {hops  in  loofe  granules,  called 
drops  or  tears,  and  fometimes  in  large  maffes?  formed  of  a  number 
of  thefe  blended  together ;  but  in  thefe  mattes  fome  accidental  foul- 
nels  is  often  mixed  with  the  gum.  The  fingle  drops  ufually  ap¬ 
proach  to  a  ronndiffi,  oblong,  pear-like  form.  ■  Galbanum  is  foft 
like  wax,  and,  when  freili  drawn,  white;  but  it  afterwards  be¬ 
comes  ycllowilh  orreddifti:  it  is  of  a  ftrong  fmell,  of  an  acrid  and 
bkterilh  talle;  it  is  inflammable  in  the  manner  of  a  refin,  and  fo- 
luble  in  water,  like  a  gum. 
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It  attenuates  and  diffolves  tough  phlegm,  and  is  therefore  of  fer- 
viee  in  atthmas  and  inveterate  coughs :  it  is  alioof  great  fervice  in 
lyyftericcomplaints ;  it  diffipates  flatulencies,  promotes  the  menfes,- 
and  facilitates  delivery  and  the  expulfion  of  the  fccuijdines.  It  is 
given  in  pills  and  cledtuaries,  and  is  ufed  externally  in  form  of  a 
plaitter  applied  to  the  belly,  againtt  habitual  hvtterie  complaints, 
and  on  many  other  occafions. 

GALE,  a  fea  phrafe,  for  the  blowing  of  the  wind. 

When  the  fea  is  not  blown  fo  hard,  but  that  a  fhip  can  carry  her 
top-fails  a-trip,  that  is,  hoilted  up  to  the  higheft,  they  fay  it  is  a 
loom-gale . 

When  it  blows  very  ftrong,  they  fay  it  is  a  JllJf gale,  or,  at  leaft,  a 
frejh  g_ule;  but  when  it  blows  fo  hard,  and  violently,  that  a  fliip 
cannot  bear  any  fail,  they  fay,  it  blows  zjtorm.  When  two  fhips 
are  near  one  another  at  fea,  and  there  being  but  little  wind  blowing, 
one  feels  more  of  it  than  another;  they  fay  the  fhip  gales  awray  from 
the  other. 

GALEA,  in  natural  hiftory,  a  genus  of  the  echinodermata,  or  fea- 
hedge-hogs,  whofe  fhape  is  that  of  a  large  elevated  helmet,  compofed 
of  feveraD rani verfely -joined  plates,  or  afjv.lce,  and  covered  with  very 
fmall  and  rough  tubercles,  in  the  fhape  of  little  granuise.  There  are 
three  known  fpecies,  viz.  1.  The  lcutated  headed  one,  which  has 
on  it’s fummit  an  oblong  pentagonal  plate  like  a  fihield.'  2.  The 
naked  headed  one  without  this  fliield.  3.  T  hat  \Kith  the  tania 
lauratcd,andfhewingthat they  havebeen  oneeofthe  variolatedkind. 

GALEN,  an  eminent  phyfician.  Lie  is  faid  to  have  been  born 
at  Pergamus,  about  the  year  ofChrift  131.  The  medicine  of  Galen 
had  much  affinity  with  that  of  Hippocrates,  with  this  difference,  that 
Hippocrates’s  depends  on  fa&s  or  experience,  and  Galen  s  on  rea- 
foning.  The  genuine  works  of  Hippocrates  ftand  the  tell  of  ages, 
and  improvements  are  rather  additions  to,  than  alterations  in  him  ; 
but  this  is  not  the  cafe  with  refpedt  to  Galen ,  See.  , 

GALENA,  among  mineralifts,  is  a  fpecies  of  poor  lead  ore. 
Galena  inants,  a  glittering fubftance,  refembling  plated  ores  of 
lead;  but  more  ufually  called  mock-lead,  and  blende ,  or blinde. 

'  GALEN  1  A,  in  botany,  a  genus  of  the  odtandria  digynia  clafs, 
whofe  flower  hath  no  petals,  but  eight  hairy  ftamina  of  the  length  of 
the  cmpalement.  In  the  center  is  a  roundiffi  germen;  and  the  em- 
palemenr  afterwards  becomes  a  roundifh  capfule  with  two,  con¬ 
taining  two  oblong  angular  feeds.  T  here  is  but  one  known  fpecies, 
which  grows  at  the  Cape  of  Good  Hope. 

GALENIC,  or  Galenical,  in  pharmacy,  a  manner  of  treat¬ 
ing  difeafes  founded  on  the  principles  of  Galen. 

The  diftindlion  of  galenical  and  chemical  was  occafioned  by  a  di- 
vilion  of  the  pradfitioners  of  medicine  into  two  fedts,  which  hap¬ 
pened  on  the  introdudfion  of  chemiftry  into  medicine ;  then  the  che- 
milfs,arrogatingtothemfelveseverykindof  merit  and  ability, ftirred 
up  an  oppofition  to  their  pretenfions,  founded  on  the  invariable  ad¬ 
herence  of  the  other  party  to  the  ancient  pradf  ice.  And  though  this 
divilion  into  the  two  fedts  of  galenijis  and  chemifts  has  long  ccafed, 
yet  the  diftindfion  of  medicines,  which  refulted  from  it,  is  {fill 
retained. 

Galenical  medicines  are  thofe  which  are  formed  by  the  eafier  pre  ¬ 
parations  of  herbs,  roots,  &c.  by  infulion,  deeodlion,  Sic.  and  by 
combining  and  multiplying  ingredients;  while  thofe  of  chemiftry 
draw'  their  more  intimate  and  remote  virtues  by  means  of  fire  and 
elaborate  preparations,  as  calcination,  digeffion,  fermentation,  See. 

The  late  improvements  in  philo/ophy  have  reformed  andretrieved 
the  Galenical  medicine;  which,  however,  has  now  little  of  Galen’s 
in  it.  It  is  become  all  mechanical,  and  corpufcular ;  irtftead  of 
qualities  and  degrees,  every  thing  is  now  reduced  to  mechanical 
affedlions;  to  the  figures,  bulks,  gravities,  Si c.  of  the  component 
particles,  and  to  the  great  principle  of  attradiion. 

GALEN  I  STS,  fuch  phyficians  aspradIife,-prefcribe,or  write  on 
the  Galenical  principles.  They  (land  oppofed  to  the  chemifts.  The 
materia  medica  of  the  firft  is  chiefly  of  the  vegetable  kind ;  the  lat¬ 
ter  take  in  minerals,  falts,  ftones,  metals,  See.  At  prefent  the  Ga- 
kn’fts  and  chemifts  are  pretty  well  accommodated  ;  and  moft  of 
our  phyficians  ufe  the  preparations  and  remedies  of  both. 

GALEOLA,  in  natural  hiftory,  a  genus  of  the  echinodermata ,  or 
fea  hedge-hogs  of  the  galeated  or  helmet  kind.  _  ■ 

Of  this  genus  there  are  three  known  fpecies.  1.  A  papillofe 
kind,  covered  with  fmall  eminences.  2.  An  undulated  kind,  with 
it’s  (trial  refembling  wTaves.  3'  Elie  fmooth  kind. 

GALILEANS,  a  fed!  ot  the  Jews.  Their  founder  was  one- 
judas,  a  native  of  Galilee,  from  which  they  derived  their  name. 
Their  chief,  efteeming  it  an  indignity  for  the  Jews  to  pay  tribute  to 
ftrangers,  raifed  up  his  countrymen  againtt  theedidt  of  the  emperor 
Auguftus,  which  had  ordered  a  taxation  or  enrollment  of  allthefub- 
jedts  of  the  Roman  empire.  1  hey  pretended  that  God  alone  ffiouhi 
be  owned  as  matter  and  lord ;  and  in  ocher  refpedts  wereof  the  opi¬ 
nion  of  the  Pharifees  t  but  as  they  judged  it  unlawttul  to  pray  for 
the  infidel  princes,  they  feparated  themfelves  from  the  reft  of  the 
Jews,  and  performed  their  facrifices  apart.  See  Hurd  s  Hijlory  of 
all  Religions. 

As  our  Saviour,  and  his  apoftles,  wereof  Galilee,  they  were  fuf- 
pedted  to  be  of  the  fedtof  Galileans;  and  it  w'as  on  this  principle,  as 
bt.  Jerom  obferves,  that  the  Pharifees  laid  a  inare  for  him;  aiking, 
Whether  it  w'as  lawful  to  give  tribute  toCasfar?  that  in  cafe  he 
denied  it,  they  might  have  an  occalion  of  acculing  him. 

GALL,  in  the  animalceconomy,  is  a  bitter  vilcid  juice,  fecreted 
from  the  blood  in  the  liver,  and  colledted  in  the  receptacle  known 
by  the  name  of^zr/Z-bladder.  The  blood  collected  from  the  adjacent 
abdominal  vi/cera,  is  thrown  into  the  vena  porta;  in  the  liver,  which 
ramifying  through  this  vlfcus ,  carries  the  blood,  charged  w  ith  biliary 

(matter,  lit  to  be  fecreted,  to  it’s  ultimate  branches,  ironi  which  the 
bile  is  emptied  into  the  beginnings  of  the  biliary  dudis,  called  bori 
pilarii,  and  by  them  is  conveyed  into  the  ductus  hepatic  us :  this  dudt 
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pafles  on  a  little  wav,  then  enters  into  the  duElus  communis  chokdocbus, 
whence  the  bile  is  partly  difeharged  into  the  duodenum.,  and  partly 
regiirgitated  into  the  duElus  cyjlicus,  then  falling  into  the  ^//-blad¬ 
der,  it  remains  there  until  it  is  wanted;  bv  lodging  there  fome 
time  it  is  alfo  more  perfebb  d,  for  being  at  reft  it’s  thinner  parts 
are  exhaled,  and  the  reft  becomes  thicker,  more  acrid,  increafesin 
bitternefs,  and  the  depth  of  it’s  colour. 

The  hepatic  bile,  before  it  is  mixed  with  the  cyftic,  in  every re- 
fpedl  refemblcs  lymph,  that  is,  Tub-alkaline  and  rather  oily ;  it  con¬ 
tinually  paffes  into  the  duodenum ,  but  the  cyftic  only  as  required. 

The  bile  is  formed  from  the  blood  in  the  fecretory  veftels  of  the 
liver.  It  is  of  a  faponaceous  quality ;  ten  parts  out  of  twelve  is 
water.  By  analyfis  fix  pounds  of  ox-gall  was  found  to  contain  eighty 
ounces  of  water,  three  ounces  and  two  drams  of  oil,  twenty-four 
drams  of  volatile  fait,  and  five  of  a  fixed  one. 

It  is  thelcaft  putrefeent  of  any  juice  jn  the  body;  it’s  ufe  is  to 
mix  the  chyle,  to  roufc  the  periftaltic  motion  of  the  inteftines,  and 
finifti  the  digeftion.  When  the  ftomach  is  full,  the  cyftic  bile  is 
more  copioully  difeharged  into  the  duodenum  ;  when  it  is  empty,  the 
hepatic  bile  is  more  freely  fgeerned  into  the  ^//-bladder. 

T  his  faponaceous  juice  refills  acidity,  and  corrects  it  in  the 
bowels  ;  it  eafily  mixes  with  water  ;  it  renders  oily,  mucous,  and 
vifeid  bodies,  mifci'ble  alfo  with  water,  and  if  rubbed  with  refinous 
gums,  it  attenuates  them.  In  fliort,  there  is  fcarce  an  animal  or 
vegetable  fubftance  that  it  will  not  dilfolve.  When  driven  through 
the  warm  veftels  with  the  blood,  it  mull  neceflarily  produce  it’s  ef¬ 
fects  there;  lo  the  blood,  in  a  lhort  time,  is  quite  difi'olved,  and  a 
dropfy  is  the  natural  confequence  of  a  jaundice.  Mewmann  fays, 
that  it  contains  no  alkaline  fait,  and  it  is  not  a  foap.  The  livers 
ot  infants  are  very  large;  and  their  bile,  though  fecreted  in  a  con- 
Ivderable  quantity,  yet  it  is  frequently  almoft  inert;  whence  acidity 
prevails  in  their  "firft  paftages,  and  other  ill  effebts  of  indigeftion  at¬ 
tend  them.  An  exccffive  ufe  of  acids,  by  overcoming  the  quali¬ 
ties  of  the  bile,  induces  indigeftion.  The  bile,  in  common  with 
ali  bitters,  neutralizes  acids  by  mixture,  and  is  itfelf  neutralized 
by  them;  and  when  the  bile  tends  to  putrefeenev,  the  native  vege¬ 
table  acids  are  it’s  beft  reftorers. 

T  lie  ^a/Z-ftones  formed  in  the^/Z-bladder,  are  not  of  a  cretaceous 
nature,  but  arc  merely  coagula  of  bile ;  this  is  plain  from  their  unc¬ 
tuous  inflammable  nature. 

It  is  obferved,  that  th e  gall  of  fmall  animals  is  ftronger  and  more 
fubtile  than  that  of  the  larger  kinds,  whether  on  land  or  in  the  wa¬ 
ter;  and,  that  of  land  animals,  the  hawk  and  ferpent;  of  water, 
the  pike  and  cel  are  the  moll  active. 

T  h e  gall  of  animals  is  recommended  for  divers  ufes.  A  mixture 
of  ox-gall  with  camphorated  fpirit  of  wine,  is  faid  to  be  an  ufeful 
embrocation  for  fprains,  bruifes,  rheumatic  pains,  & c. 

Gall -bladder,  called  alfo  vejicula,  fold  cuius  fellis,  and  cyjlis  fellea, 
is  ufually  of  the  ftiape  of  a  pear,  and  of  the  fize  of  a  fmall  hen’s  egg. 
It  isfituated  in  the  concave  fide  of  the  liver,  and  lies  upon  the  colon, 
part  of  which  it  tinges  with  it’s  own  colour.  It  is  compofed  of  four 
membranes,  or  coats  ;  the  common  coat,  a  veficularone,  a  mufeu- 
lar  one  (confiding  of  lfrait,  oblique,  and  tranfverfe  fibres),  and  a 
nervous  one,  of  a  wrinkled  or  reticulated  furface  within,  and  fur- 
nifhed  with  an  un&uous  liquor.  Sec  Plate  80,  jig.  i,  lit.  c,  jig.  5, 
ht.e.  Plate  147,  fig.  34. 

T  he  ufe  of  the  gall-bladder  is  to  colledt  the  bile,  firft  fecreted  in 
the  liver,  and  mixing  it  with  it’s  own  peculiar  produce,  to  perfebtit 
further,  to  retain  it  together  a  certain  time,  and  then  to  expel  it. 

1  his  bladder  is  ufually  divided  into  two  parts ;  the  fundus ,  or 
bottom;  and  the  collum,  or  neck:  at  the  orifice  of  which  latter  is 
placed  a  ring  or  circle  of  mufcular  fibres,  which  ferve  as  a  fphinbter 
to  conftringe  the  orifice  of  the  gall-bladder,  and  hinder  the  too  libe¬ 
ral  difeharge  of  the  bile. 

Gall  -Jtmes,  found  in  the  bilc-dubts  of  beads,  when  rubbed  with 
water,  and  treated  as  gamboge,  yield  a  deep  warm  yellow,  which  is 
verv  valuable  for  it’s  brightness,  dark  fnade,  and  durablenefs.  A 
factitious  kind  is  thus  prepared  :  Take  a  quart  of  the  frefh  bile  of 
oxen;  boil  it  with  a  quarter  of  an  ounce  of  clear  gum  arabic  in  a 
pewter  veifel,  in  balnco  Maricc:  evaporate  the  whole  to  about  an 
eighth,  and  remove  the  remainder  into  a  china  cup  or  bafon,  and 
evaporate  it  to  drynefs,  collebiing  it  into  a  mafs  as  it  becomes  of  a 
fiift  confidence.  T  his  being  more  tranfparent,  will  be  found  of 
very  great  fervice  in  water-painting. 

Gall is,allo  ufed  by  naturalifts  toexprefs  any  protuberance  or  dif- 
tortion  of  a  part  of  a  leaf,  occafioncd  bv  an  infect  living  and  grow¬ 
ing  within  it. 

The  galls  caufed  by  different  infebts  have  a  very  different  internal 
ftrubture ;  fome  of  them  have  only  one  large  cavity  within,  in  which 
a  number  of  the  animals  live  in  community,  others  have  feveral 
fmall  cavities  with  communications  between  each,  and  others  have 
different  numbers  of  little  cellules  each  feparate,  and  having  no  com¬ 
munication  with  the  others :  there  arc  fometimes  a  hundred  of  thefe 
cellules  in  one  gall,  fometimes  only  two  or  three;  and  finally,  there 
arc  others  in  which  there  is  only  one  cavity  inhabited  by  one  infebt. 

1  he  creatures  of  thefe  two  laft  kinds,  live  in  perfedt  folitude  during 
the  worm  date,  and  can  have  no  knowledge  of  any  other  living  crea¬ 
ture  befides  themfelves,  till  they  have  palled  through  the  interme¬ 
diate  date  of  chryfalis,  and  become  winged  animals  like  thofe  to 
which  they  owed  their  origin,  and  are  ready  to  lay  eggs  themfelves. 
The  general  divifion  of  galls  into  thefe  clafles,  admits  of  a  vaft  num¬ 
ber  otfubdiftindtions  undereach,  from  the  different  figure  and  con¬ 
fidence  of  the  feveral  fpecies.  Some  of  them  are  fo  hard,  that  they 
equal,  or  exceed  the  hardnefs  of  the  wood  of  the  tree  they  grow 
upon,  and  when  cut,  appear  compofed  of  fibres,  much  more  denfely 
andcloicly  arranged:  others  are  foft  and  fpongy,  andrefemble  fome 
of  the  tender  fruits  In  appearance.  The  firft  kind  are  ufually  called 
gall- nuts,  and  the  latter  apple-ra/ft,  or  bony -galls.  The  common 
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galls  ufed  in  dyeing,  are  of  the  firft  kind  ;  and  w'hat  are  called  oak- 
apples,  and  oak-grapes,  are  of  the  latter.  1  he  oak  produces  feveral 
of  this  laft  fpecies  of  galls,  fome  of  which  are  oblong,  others  round, 
refembling  grapes,  goofeberrics,  and  other  fruits;  thefe  are  alfo 
ufually  beautifully  coloured,  fome  being  of  a  bright  red,  others  of  a 
bright  yellow.  Thefe  galls  of  the  oak,  are  of  the  auftere  tafte  of  the 
juices  of  that  tree;  but  thofe  of  other  plants,  are  often  well  tailed. 
There  is  a  fpecies  of  fage,  well  known  by  the  name  of  apple-fage, 
the  leaves  of  which  afford  a  lodging  to  the  worm  of  a  peculiar  fpecies 
of  fly,  and  this  gall  grows  to  a  very  confiderable  fize,  fo  as  to  have 
obtained  the  name  of  an  apple  from  it’s  refemblance  to  this  fruit; 
thefe  are  eaten  by  the  people  of  the  eaftern  nations,  and  are  com¬ 
monly  fold  in  the  markets  of  Conftantinople,  and  other  places.  A 
plant  very  common  with  us,  the  ground-ivy,  has  the  fame  property : 
it’s  leaves  are  often  loaded  with  galls  on  their  under  fide,  w  hich  are 
very  green  and  juicy,  and  of  no  difagreeable  tafte.  Mr.  Reaumur 
gives  us  an  account  of  their  being  one  year  fo  plentiful  in  the  neigh¬ 
bourhood  of  Paris,  that  the  poor  people  ate  them  both  raw  and 
boiled  as  food.  See  Plate  65. 

Oak  galls  put,  in  a  very  fmall  quantity,  into  a  folution  of  vitriol 
in  water,  though  but  a  very  weak  one,  give  it  a  purple  or  violet 
colour;  which,  as  it  grows  ftronger,  becomes  black;  and  on  this 
property  depends  the  art  of  making  our  writing  ink,  as  alfo  a  great 
deal  of  thofe  of  dyeing  and  dreffing  leather,  and  other  manufabtures. 

Galls,  with  regard  to  their  medicinal  ufe,  are  found  to  be  very 
aftringent,  and  good  under  proper  management  in  diarrhoeas,  dy- 
fenteries,  and  haemorrhages  of  all  kinds.  They  have  alfo  a  great 
virtue  as  a  febrifuge,  and  are  often  found  to  cure  an  intermittent. 
In  fevers  half  a  dram  or  more  of  the  powder  of  Aleppo  galls  may 
be  given  for  a  dofe.  They  are  alfo  ufed  externally  as  a  ftrength- 
ener,  and  aftringent:  a  decobtion  of  them  is  applied  with  fuccefs  by 
way  of  fomentation  in  procidentia  of  the  anus,  and  has  been  injebted 
in  the  jluor  albus  w'ith  great  fuccefs. 

Galls,  box,  a  kind  of  galls  of  a  conic  figure,  with  a  conic  top 
or  cover  refembling  a  wooden  box,  and  inclofing  a  white  worm  ; 
this  fort  of  gall  is  found  only  on  the  leaves  of  the  lime-tree. 

Galls,  bramble,  a  fpecies  of  galls  found  on  the  branches  of  the 
common  wfild  bramble.  Thefe  branches  are  inhabited  by  a  great 
number  of  worms,  of  an  oblong  figure  and  yellow  colour,  wdiich 
have  a  fharp  point,  of  a  brown  colour,  and  of  the  hardnefs  of  iron, 
proceeding  from  the  extremity  of  the  head,  with  which  they  tear 
and  break  the  woody  fibres ;  and  near  it’s  en'd  there  is  a  flit,  which 
is  the  mouth  of  the  creature,  and  ferves  for  receiving  and  conveying 
into  the  ftomach  the  fragments  of  w'ood  which  it  breaks  with  the 
point. 

Gal  t-inje£J,  a  clafs  of  infebts  fo  called  from  their  refemblance  to 
fmall  galls,  or  vegetable  protuberances  of  a  like  kind  upon  trees. 
They  are  ufually  found  on  the  ftalks  and  branches  of  trees,  lhrubs, 
and  perennial  plants.  They  are  various  in  fize,  fhape  and  colour. 
Though  many  of  the  fpecies  of  thefe  little  animals  do  mifehief  to 
our  fruit-trees,  there  are  fome  other  kinds  of  them,  the  value  and  ufe 
of  w  hich  may  very  well  make  us  amends  ;  fince  from  one  fpecies  of 
thefe  little  creatures  the  inhabitants  of  many  places  make  great  gains, 
gathering  a  harveft  of  them  without  the  trouble  or  expence  of  low¬ 
ing  or  cultivating.  Th ekermes,  fo  well  knowm  by  name,  though  fo 
little  truly  underftood,  is  of  this  kind,  tow'hich  both  the  phylician 
and  the  dyer  are  fo  greatly  obliged.  See  Plate  65,  fig.  30. 

Dr.  Lifter,  the  firft  difeoverer  of  the  gall-inicti,  deferibes  the 
femiglobular  fort  to  be  of  the  fize  of  half  a  large  pea,  of  a  cheftnut 
colour,  andofa  Gaining  furface,  fattening  themfelves  to  the  bark  of 
the  tree,  as  the  limpets  do  to  the  rocks,  and  were  generally  fought 
after  by  ants  and  other  vermin. 

GAhh-inJecijly,  the  male  of  the  gall-infefi  fpecies.  It  is  a  two- 
wfinged  fly  of  a  very  particular  kind.  There  feems  to  be  a  great  rc- 
femblance  betw-een  thefe  flies  in  all  the  gall-inf  eel  clafs,  and  that  of 
the  peach  gall-in fe£i  may  give  a  proper  idea  of  all  the  reft  ;  fig.  31 . 

GALLANT,  or  Galant,  a  French  term,  fignifying  civil,  po¬ 
lite,  well-bred ;  or  a  perfon  of  wut  and  addrefs,  who  does  every  thing 
with  a  good  grace,  and  particularly  one.  who  has  a  great  devotion  for 
the  fair  lex,  with  the  manners  adapted  to  pleafe  them  :  in  fine,  a 
civil  perfon,  fomewhat  brighter,  gayer,  and  more  agreeable  than 
ordinary;  it  alfo  fignifies  brave  or  courageous. 

GALLED,  in  fea-language,  is  applied  to  a  maft,  yard,  cable, 
&c.  which  is  chafed  and  worn  by  fribtion.  They  are  ufually  co¬ 
vered  w'ith  fkins,  mats,  eanvafs,  &c.  in  thofe  parts  which  are  the 
moft  expofed  by  the  rocking  of  the  veffel,  as  a  prefer vative  from 
thisinjurv. 

GALLERY,  in  architebture,  a  covered  place  in  a  houfe,  much 
longer  than  broad  ;  and  w'hich  is  ufually  placed  in  the  wings  of  the 
buildings,  and  ferves  to  walk  in. 

Gallery  alfo  denotes  a  little  aile,  or  wralk,  ferving  as  a  com¬ 
mon  paflageto  feveral  rooms  placed  in  a  line,  or  rowu 

The  gallery  of  a  church  is  a  kind  of  continued  tribune,  with  a 
baluftrade,  built  along  the  fides  or  low'er-end  of  a  church,  to  make 
it  hold  the  more  people;  and,  in  the  Greek  churches,  to  feparate 
the  women  from  the  men. 

Gallery,  in  gardening,  is  a  kind  of  covered  walk,  which  is  to 
be  made  in  the  following  manner :  A  line  is  firft  to  be  drawm  to 
the  length  of  the  intended  gallery,  and  this  is  to  be  planted  with 
hornbeam,  wiiich  is  to  be  the  foundation  of  the  gallery.  Thefe  re¬ 
quire  no  farther  care  than  to  be  fheared  a  little,  and  fometimes  dig¬ 
ged  about,  as  there  may  beoccafion.  But  the  chief  curiofity  is  in  the 
ordering  the  fore-part  of  the  gallery,  and  forming  the  arches.  The 
pillars  of  the  porticoes,  or  arches,  muft  be  placed  at  four  feet  dii- 
tance  from  one  another,  and  the  gallery  mult  be  twelve  feet  high, 
and  ten  wide,  that  there  may  be  room  enough  for  three  perfons  to  1 
walk  abreaft  in  it.  When  the  hornbeams  are  grown  to  the  height 
of  three  feet,  the  diltance  of  the  pillars  well  regulated,  and  the 
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ground  -  work  of  -the  gallery  fini  (hod ,  the  next  thing  is  to  form  the 
frontifpiece ;  to  perform  which  the  hornbeam  muff  be  flopt  between 
two  pillars  at  the  height,  and  a  trellis,  made  for  that  purpofe,  muff 
be  run  up,  which  forms  the  arch.  As  it  grows  up,  thole  branches 
which  out-top  the  others  muff  be  levelled  with  the  fhcars  ;  and  in 
time  they  will  grow  very  ftrong,  and  be  kept  in  regularity  by  the 
/hears.  Portico  galleries  may  be  covered  with  lime-trees. 

Gallery  of  a  mine  denotes  the  branch,  or  that  narrow  pallage, 
under-ground,  leading  to  a  mine  carrying  on  under  any  work  de¬ 
fined  to  be  blown  up.  . 

The  befiegers  and  befieged  do  each  of  them  carry  galleries  or 
branches  under-ground,  in  fearch  of  each  other’s  mine.--;  and  thefc 
fometimes  meet  and  deltroy  each  other. 

Gallery  in  a  Jhip ,  is  a  kind  of  balcony  made  upon  the  (tern, 
without  board,  into  which  there  is  a  pallage  out  of  the  great  cabin. 

See  Plate  125.  .  ,  ,  -  , 

Thefe  galleries  are  for  (hew,  and  the  captain  s  plcalure,  rather 
than  any  other  benefit ;  for,  in  lliips  of  war,  all  open  galleries  of  this 
kind  are  to  be  avoided;  on  account  of  the  facility  of  an  enemy’s 
entrance,  and  boarding  of  the  fliip  that  wav. 

GALLEY,  in  chemiftrv,  is  the  name  given  to  reverberatory 
furnaces,  in  which feveral  retorts  may  be  placed  at  the  Tides  of  each 
ether.  They  arefo  called,  becaufe  they  are  oblong,  and  have  lateral 
openings,  in  which  they  arc  fuppofed  to  refemble  galleys. 

Galley,  in  naval  language,  a  low-built  vellel,  going  both 
with  oars  and  fails;  chiefly  ufed  by  the  Hates  bordering  on  the  Me¬ 
diterranean. 

The  large  If  fort  of  thefe  veffels,  called  galleaffe ,  is  employed  only 
by  the  Venetians.  They  are  oommonly  162  feet  long  above,  and 
133  feet  by  the  keel;  32  feet  wide,  with  23  feet  length  of  lfern- 
polt.  They  are  furnifhed  with  three  mads,  and  32  banks  of  oars; 
every  bank  containing  two  oars,  and  every  oar  being  managed  by 
fix  or  feven  Haves,  who  are  ufually  chained  to  it.  In  the  fore-par  1 
they  have  three  little  batteries  of  cannon,  of  which  the  lowefl  is  of 
two  36  pounders,  the  fecond  of  two  24  pounders,  and  the  upper- 
moH  of  two  two-pounders;  thrcei8  pounders  are  alfo  placed  on  each 
quarter.  The  complement  of  men  for  one  of  thefe  galleys  is  gene¬ 
rally  1000  or  1200.  They  are  very  convenient  for  bombarding, 
or  making  a  defeent  on  an  enemy’s  coaH,  becaufe  they  draw  little 
water;  and  on  account  of  their  Oars,  they  have  often  the  advantage 
of  fhips  of  war  in  light  Windsor  calms,  by  cannonading  the  latter 
near  the  furface  of  the  water,  by  fcouring  their  whole  length  with 
their  fhot,  and  at  the  fame  time  keeping  on  their  quarter  or  bow, 
fo  as  to  be  out  of  the  direction  of  their  cannon.  1  he  galleys  next  in 
fize  to  thefe,  called  alfo  hzM-galicys,  are  front  120  to  130  feet  long, 

18  feet  broad,  and  nine  or  ten  feet  deep.  They  have  two  mafts, 
which  may  be  flruck  at  pleafure,,  and  are  furnifhed  w  ith  two  large 
lateen  fails,  and  five  pieces  of  cannon  ,  they  have  commonly  twenty- 
five  banks  of  oars,  as  already  described.  Thofe  of  a  fize  Hill  lefs 
thanthis  are  called  quarter-^//^,  carrying  from  twelve  to  fixteen 
banks  of  oars. 

The  ancients  chiefly  ufed  galleys  with  two  or  three  to  five  or  fix 
tiers  of  oars:  thofe  of  eleven  were  rather  for  Hate  than  fervice. 
We  read  of  them  carried  fo  high  as  to  contain  twenty,  thirty,  and 
forty  row's  of  oars.  One  of  this  longefi  fort  was  built  for  Philopa- 
.ter,  which  required  4000  men. 

All  the  galleys,  both  ancient  and  modern,  are  of  a  finer  and  flen- 
dcrer  make  than  flrips.  Formerly  they  made  divers  kinds;  at  pre- 
fent  the  galleys  are  all  alike:  all  the  difference  between  them  is  as 
to  fize,  and  nothing  as  to  figure.  They  ufually  keep  towards  the 
coafis;  though  fometimes  they  crofs  the  fea. 

The  king  of  France  keeps  up  forty  galleys  for  the  ufe  of  the  Me¬ 
diterranean,  the  arfenaj  thereof  being  at  Marfeilles.  The  general 
of  the  galleys  bears  a  double  anchor,  placed  in  pale,  behind  the  ef- 
cutcheon  of  his  arms,  as.a  mark  of  his  office. 

Galley,  captain,  the  principal  galley  of  a  Hate,  commanded  by 
the  captain-general  of  the  galleys.  In  France,  the  royal  galley  is  the 
firfl. 

Galleys,  condemnation  to  the,  is  a  puniffiment,  particularly  in 
France,  whereby  criminals  and- delinquents  are  adjudged  to  ferve 
the  king,  or  Hate,  as  Haves  on  board  th c  galleys,  either  during  life, 
or  for  a  limited  time. 

A  man  condemned  to  the  galleys  for  perpetuity,  is  dead  in  a  civil 
fenfe:  he  cannot  difpofe  of  any  ot  his  eftedts  ;  cannot  inherit;  and, 
it  he  be  married,  his  marriage  is  null :  nor  can  his  widow'  have  any 
of  her  dow  er  out  of  his  goods,  which,  with  his  lands,  are  confif- 
cated  hereby. 

Galley,  in  printing,  a  wooden  frame,  formed  of  an  oblong 
fquare  board,  with  a  ledge  on  three  tides,  and  a  groove  or  coffin  to 
admit  a  falfe  bottom  called  a  galley-flice.  In  the  fame  bufinefs  the 
compofitor  alfo  ufes  a  half -galley,  made,  like  the  other,  of  an  oblong 
fquare  piece  of  board,  but  having  only  a  ledge  at  the  bottom,  and 
another  at  the  upper  end  ;  thefe  tail  are  intended  chiefly  for  pages 
of  the  8  vo  or  i2mo  fize,  and  the  former  for  folio  or  quarto  pages. 

GALLIAMBIC  verfe,  galliambus,  in  ancient  poetry,  a  verfe 
confiffing  of  fix  feet,  viz.  an  anapeff,  or  a  fpondee;  an  iambus, 
or  an  anapeff,  or  a  tribrach;  an  iambus;  a  dactyl;  a  dadtvl ;  an 
anapeff.  "  ! 

The  word  galliambus  is  a  compound  of  iambus  and  g alius,  a  prieft 
of  Cybele.  Thefe  prielts  carried  about  the  image  ot  that  goddefs, 
in  order  to  get  alms;  and  as  a  part  of  their  employment  was  ting¬ 
ing  verfes  all  over  the  country,  they,  by  this  means,  rendered  poetry 
very  defpicable. 

GALL1ARD,  a  gay,  fprightly,  whimfical  kind  of  dance,  for¬ 
merly  much  ufed,  confiffing  of  very  different  motions  and  actions, 
fometimes  running  fmoothly  along,  then  capering  fometimes  along 
the  room,  and  fometimes  acrofs  the  room. 

GALLIARDA,  the  name  of  a  tune  that  belongs  to  a  galliard 


dance :  it  is  commonly  in  treble  time,  of* a  britk  and  lively  humoun 
and  fomething  like  a  jig. 

GALLICAN,  any  thing  belonging  to  France:  thus  the  term 
Galilean  church  denotes  the  church  of  France;  or  the  aflcmbly  of 
the  clergy  of  that  kingdom. 

Gallican  breviary,  that  ufed  by  the  church  of  Agrigentum  in 
Sicily;  probably  fo  called,  from  it’s  being  introduced  by  St.  Ger. 
Ian,  who  was  made  bifhop  of  Agrigentum  after  the  Saracens  were 
driven  out  of  Sicily  by  earl  Roger;  and  by  the  other  French  bilhops, 
brought  thither  by  N orman  princes. 

GALLICISM,  a  phrafe,  or  mode  of  fpeech  peculiar  to  the 
French  language.  Thus,  Get  honnne  ejl  fur  la  bouche;  and,  Fa  ire  dt 
la  terre  lefojje,  are  Gallicifms,  as  being  contrary  to  the  ordinary  rules 
of  grammar  and  conltrucffion. 

Thew’ord  with  us  denotes Engliffi  phrafes  formed  after  the  French 
idiom. 

GALLIGASKINS,  wide  hofe  or  breeches,  fo  called  from  their 
being  ufed  by  the  Gafcoigns. 

GALLIMATHI  AS,  a  dark,  perplexed  difeourfe,  where  w-ords 
are  huddled  together,  fo  as  to  make  an  inconceivable  difeordance 
and  jargon. 

Mr.  Huet  fays,  the  word  firft  arofe  when  pleadings  at  the  bar 
were  in  Latin;  and  a  caufe  being  on  the  carpet  about  a  cock  be¬ 
longing  to  the  plaintiff  Matthias  ;  the  counfel,  in  the  heat  of  his 
harangue,  by  often  repeating  the  w’ord  gallus  and  Matthias ,  hap¬ 
pened  to  blunder;  and,  inffeud  of  faying  gallus  Matt  hi  a,  faid  galli 
Matthias;  which  became  at  length  a  general  name  for  all  confufed, 
embroiled,  and  unintelligible  language. 

GALLIMAWFRY,  a  ragou,  hache,  or  hotch-potch,  made  of 
feveral  kind  of  meats. 

Figuratively,  it  denotes  a  piece  or  compofition  of  feveral  different 
parts,  ill-digefted  and  embarraifed. 

GALLING,  in  ornithology,  a  large  order  of  birds,  whofebeak 
is  conic  and  bent ;  the  upper  mandible  is  arched,  and  extends  beyond 
the  lower ;  the  noffrils  are  half  covered  wdth  a  cartilaginous  convex 
membrane;  the  feathers  of  the  tails  arc  more  than  tw’dve,  and 
the  feet  are  cloven;  but  the  outmoft  and  inner  toes  are  connected 
by  the  firff  joint  of  the  middle  toe  by  a  fmall  membrane. 

Under  this  order  are  comprehended  the  off  rich,  peacock,  phea- 
fant,  woodcock,  turkey,  the  common  dunghill-cock,  partridge,  &c. 
See  Cock  and  Fowl. 

Gal lina  pifeis,  in  ichthyology,  a  fifh  of  the  cuatlus  kind. 

GALLINACEOUS,  an  appellation  given  to  the  birds  of  the 
order  of  the  gailina. 

GALLINE,  in  ichthyology,  the  Maflilian  fly:ng  nib,  called  affo 
milvus  and  luccrna.  It  is  a  fpccics  of  trigla  with  the  ihout  fo  me  what 
bifid  at  the  end,  and  the  lateral  lines  forked  towards  the  tail. 

GALLING,  in  medicine,  intertrigo.  Children  are  fubjedt  to  in¬ 
flammations  and  excoriations  in  feveral  parts  of  their  bodies,  par¬ 
ticularly  behind  the  ears,  in  the  neck  and  thighs.  Thofe  in  the 
lower  parts  ufually  proceed  from  the  acrimony  of  the  urine,  which 
fometimes  frets  off  the  epidermis,  and  leaves  the  cutis  bare.  The 
cure  may  be  accomplifhed  by  waffling  the  parts  gently  wdth  warm 
water,  twice  or  thrice  a  day,  which  dilfolves  and  drinks  up  the  acri¬ 
monious  faltsof  the  urine  lodged  therein.  Nurfes  ufually  diffolve 
a  little  fullers  earth  in  the  water,  and  apply  it  to  the  part  after 
being  w'ell  waffled.  Cerus,  chalk,  or  calcined  flate,  finely  pow¬ 
dered,  will  alfo  ferve  for  the  fame  purpofe.  But  where  the  inflam¬ 
mation  and  excoriation  are  confiderable,  it  is  proper  to  ufe,  by  way 
of  fomentation,  a  folution  of  troehifeii  albi  rhofis ,  in  plantain  water, 
tw'ice  or  thrice  a  day.  In  the  mean  time  the  parts  lhould  by  all 
means  be  kept  dry,  or  prevented  from  rubbing  againlt  each  other, 
by  the  interpofition  of  fine  linen  rags,  or  the  ufe  of  a  little  red  dc- 
ficcativc  ointment,  or  diapompholygos,  fpread  thin  upon  it. 

Callings,  produced  by  the  wringing  of  uneafy  fhoes,  are  mollified 
and  kept  from  fwelling  by  the  application  of  the  lungs  of  a  fwinc, 
or  lamb,  warm,  to  the  grieved  part.  Effectual  for  the  fame  pur¬ 
pofe,  is  the  powder  of  a  burnt  old  ffioe  lprinkled  on  the  place,  oc 
raw  w'ool,  or  the  flow'crs  of  the  garden  pomgranate,  each  of  them, 
burnt,  and  the  afhes  fprinkled  thereon;  or  acacia  rubbed  on  the 
galled  part  with  vinegar. 

For  gallings,  burns,  and  eruptions  of  papula-,  a  mod  excellent 
plailter  is  prepared  of  three  ounces  of  litharge,  four  ounces  of  w  ax, 
one  ounce  of  recent  fwine’s  fat,  and  a  pound  of  oil  of  myrtle ;  to 
induce  a  cicatrix,  omit  the  fat  in  theprefeription. 

Galling  of  a  horfe's  bach,  a  diforder  occalioncd  by  heat,  and  the 
chafing  or  pinching  of  the  faddle. 

In  order  to  prevent  if,  fome  take  a  hind’s  fkin  w-ell  garniflied  with 
hair,  and  fit  it  neatly  under  the  pannel  of  the  faddle,  fo  that  the 
hairy  fide  may  be  next  the  horfe. 

When  a  horfe's  back  is  galled  upon  a  journeyq  take  out  a  little  of 
the  Huffing  of  the  pannel  over  the  fw'elling,  and  few  a  piece  offoft 
w'hite  leather  on  the  infide  of  the  pannel;  anoint  the  part  with  fait* 
butter,  and  every  evening  wipe  it  clean,  rubbing  it  till  it  grow  foft, 
anointing  it  again  with  butter,  or  for  want  of  that  with  greafe; 
waffi  the  fwelling,  or  hurt,  every  evening  with  cold  water  and  foap, 
and  ftrew  it  with  fait,  which  lhould  be  left  on  till  the  horfe  be  fad- 
died  in  the  morning. 

GALL1NULA,  in  ornithology,  the  name  of  a  genus  of  birds 
which  lwirn  on  the  water,  and  yet  have  not  webbed  feet,  nor  any 
membranes  joined  to  their  toes,  to  augment  their  breadth.  The 
water-rail,  the  grinetta,  the  ochropus,  and  feveral  Bralilian  birds, 
are  ot  this  genus.  « 

GALLlON,  orGALLEON,  formerly  denoted  a  large  veffcl,  or 
ftiip  of  war,  of  three  or  four  decks. 

Galleon  is  now  ufed  in  fpeaking  of  the  Spanifh  fleet;  the  gaG 
Icons  being  a  part  of  the.  fhigs  employed  in  the  commerce  of  the 
Weft  Indies.^ 
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The  Spaniards  fend  every  year  two  fleets;  the  one  for  Mexico, 
which  thev  call  the  flota  ;  and  the  other  for  Peru,  which  they 
call  th e  galleons. 

The  galleons  are  loaded  at  Cadiz,  from  whence  they  may  put  out 
at  any  time.  They  were  formerly  appointed  to  be  out  in  January, 
that  they  might  coaft  along  the  firm  land,  and  come  about  the  middle 
of  April  to  Porto  Bello,  where,  the  fair  being  over,  they  might 
fake  aboard  the  plate,  and  be  at  the  Havannah  with  it  about  the 
middle  of  June,  where  the  New  Spain  fleet  would'foon  join  them, 
and  they  might  come  together  more  fafely  to  Spain.  For  this  pur- 
pofc,  the  viceroy  of  Peru  was  to  take  care  that  the  plate  fhould  be 
at  Panama  by  the  middle  of  March  ;  the  plate  is  fifteen  days  in  re¬ 
moving  from  Potofi  to  Arica  ;  eight  days  generally  from  thence,  by 
fea,  to  Callao,  and  twenty  from  Callao  to  Panama,  taking  in  by 
the  way  the  plate  at  Paita  and  Truxillo.  But  it  has  been  found  by 
experience,  that  the  month  of  September  is  the  fitted:  for  the  fleet 
to  fail:  they  are  about  two  years  in  the  whole  voyage.  However 
often  or  feldorn  the  galleons  go  out,  the  next  fleet  never  go  out  till 
the  laft  are  returned.  When  th e  galleons  and  flota  put  out  together, 
they  feparate  about  the  Antilles  iflands ;  the  galleons  for  Carthagena 
and  Porto  Bello ;  and  the  flota  for  Vera  Cruz.  At  their  return  they 
rejoin  at  the  Havannah  in  the  ifle  of  Cuba. 

The  loading  of  the  galleons  is  always  the  richcft:  an  eftimate  of 
the  yearly  returns  or  cargoes,  both  of  the  flota  and  galleons,  was  for¬ 
merly  as  follows: 

Of  gold,  the  galleons  bring  yearly  about  two  or  three  millions  of 
crowns,  and  the  flota  about  one.  Of  lilver,  the  galleons  bring  18 
or  20,000  crowns,  and  the  flota  10  or  12.  Of  precious  Hones,  the 
galleons  bring  as  follow:  200,000  crowns  worth  of  pearls;  2,  or 
"500,000  crowns  worth  of  emeralds ;  and  20  or  30,000  crowns  worth 
ofbezoards,  amethyfts,  and  other  {tones  of  lefs  value  :  the  flota 
brings  none  at  all.  Of  wools,  the  galleons  bring  40  or  50,000 
crowns:  the  flota,  none.  Of  quinquina,  the  galleons  bring  the 
value  of  20, 000 crowns :  the  flota  none.  Of  fkins  and  leather,  the 
galltons  bring  70,000  crowns'w<  rth :  the  flota  as  much.  Of  Cam- 
peachy  wood,  the  galleons  bring  60,000  crowns  worth :  the  flota, 
none.  Of  fkins  and  leather  from  Buenos  Ayres,  the  regifter  fliips 
may  bring  to  about  200,000  crowns;  of  cochineal,  about  a  million 
of  crowns,  and  of  indigo  about  600,000. 

By  a  general  ordinance  in  Spain,  it  has  been  eftabliflied  that  there 
fhould  be  twelve  men  of  war  and  five  tenders  fitted  out  annually 
for  the  armada  of  galleons;  eight  fhips  of  600  tons  burthen  each  ; 
and  three  tenders,  one  of  xoo  tons,  for  the  ifland  Margarita  ;  and 
two  of  80  each  to  follow  the  armada.  For  the  New  Spain  fleet 
two  fhips  of  600  tons  each,  and  two  tenders  of  80  each;  and  for 
the  Honduras  fleet,  two  fliips  of  500  tons  each  ;  and  in  cafe  no  flota 
happened  tp  fail  any  year,  three  galleons  and  a  tender  fhould  be  fent 
to  New  Spain  for  the  plate. 

But  the  number  of  galleons  has  been  different  at  different  times; 
it  has  increafed  in  time  of  war,  and  diminifhed  in  time  of  peace. 

GALLIOT,  a  frnall  galley  or  a  fort  of  brigantine,  built  very 
flightly;  and  defigned  only  for  chace. 

She  hath  but  one  mart,  and  can  both  fail  and  row.  She  ufually 
carries  about  two  or  three  pedreros,  and  hath  fixteen  or  twenty  oars. 

All  the  Teamen  on  board  are  foldiers,  and  each  has  a  mufquct  by 
him,  on  quitting  his  oar. 

Some  alfo  call  the  bomb-ketches,  galliots. 

GALL1TRICHUM,  the  horminum fativum,  or  garden  clarey. 

GALLOGLASSES,  a  kind  of  militia,  or  foldiery  in  Ireland, 
who  ufea  very  fliarp  fort  of  hatchet. 

GALLON,  a  meafure  of  capacity  both  for  dry  and  liquid  things, 
containing  four  quarts;  but  thefe  quarts,  and  confequently  thegal- 
hn  itfelf,  are  different,  according  to  the  quality  of  the  thing  mea- 
fured:  for  inftance,  the  wine  gallon  contains  231  cubic  inches,  and 
holds  eight  pounds  avoirdupois,  of  pure  water:  the  beer  and  ale 
gallon  contains  282  folid  inches,  and  holds  ten  pounds  three  ounces 
and  a  quarter  avoirdupois,  of  water;  aqd  the  gallon  for  corn,  meal, 
&c.  272^  cubic  inches,  and  holds  nine  pounds  thirteen  ounces  of 
pure  water. 

GALLOON,  in  commerce,  a  narrow  thick  kind  of  ferret,  or 
lace,  ufed  to  edge  or  border  cloaths,  fometimes  made  of  wool,  and 
at  others  of  gold  or  lilver. 

GALLOP,  in  the  manege,  a  motion  of  a  horfc  that  runs  at  full 
fpeed,  in  which  making  a  kind  of  leap  forwards,  he  lifts  both  his 
fore-legs  almoft  at  the  lame  time;  w’hcn  thefe  are  in  the  air,  juft 
upon  the  point  of  touching  the  ground,  he  lifts  both  his  hind -legs 
almoft  at  once. 

In  galloping  the  horfe  may  lead  with  which  fore-leg  he  pleafes ; 
the  molt  ufual  way  is  that  with  the  right,  in  which  cafe  the  gallop 
is  faid  to  be  juft;  but  which  foever  it  be,  the  hind-leg  of  the  fame 
fide  mull  follow'  it  next,  which  forms  an  even  or  equal  gallop  ;  other- 
wife  the  legs  arc  faid  to  be  difunited,  and  the  gallop  to  be  falfe;  to 
remedy  which  diforder,  the  rider  muft  ftay  the  horfe  a  little  on  the 
hand,  and  help  him  on  the  fpur  on  the  contrary  fide  to  that  on  which 
he  is  difunited. 

However  this  rule  has  not  always  been  ftricfly  obferved ;  for 
hunting  horfes  have  been  trained  to  lead  indifferently  with  both 
legs,  bccaufe  it  has  been  found,  that  a  horfe  which  has  never  been 
buffered  to  gallop  but  with  his  right  fore-leg,  has  been  worn  out  on 
one  fide,  when  he  has  been  frefh  and  found  on  the  other.  In  order 
to  make  a  flop  in  a  gallop  ftrait  fomards,  the  rider  fhould  carefully 
put  his  horfe  together,  wnthout  altering  or  difturbing  the  appuv, 
and  throw  his  body  back  a  little,  to  accompany  the  adtion,  and  to 
relieve  the  horfe’s  llioulders. 

GALLOPADE,  in  the  manege,  alfo  termed  the  fine  gallopade,  the 
fliort  gallop,  the  liltening  gallop,  and  the  gallop  of  the  fchool,  is  a 
hand-gallop,  in  which  a  horfe  galloping  upon  one  or  two  treads,  is 
well  united,  well  knit  together,  and  well  coupled* 


GALLOPER,  in  artillery,  is  the  name®f  a  carriage  which  ferves 
for  a  pound  and  an  half  gun.  This  carriage  has  fhafts  fo  as  to  be 
drawn  without  a  limber,  and  is  thought  by  fome  to  be  more  con¬ 
venient  and  preferable  to  other  field  carriages  5  and  it  may  likewife 
ferve  for  the  light  three  and  fix  pounders. 

GALLOWAYS,  a  peculiar  fort  of  horfes,  fo  called  from  the 
county  of  Galloway  in  Scotland,  where  they  are  bred.  This  kind  of 
horfes  arc  faid  to  have  fprung  from  fome  Spanifh  ftallions,  which 
fwam  on  fhore  from  fome  of  the  fliips  of  the  famousSpanifh  armada, 
wrecked  on  the  coaft;  and  coupling  with  the  mares  of  the  country, 
furnifhed  the  kingdom  with  their  pofterity.  They  were  much 
efteemed,  and  of  a  middling  fize,  ftrong,  adtive,  nervous,  and  hardy. 

GALLOWS,  an  inftrument  of  punifhment, .on  which  perfons 
conyidled  of  felony,  &  c.  arc  executed  by  hanging.  It  is  formed  of 
two  pieces  of  timber  fixed  in  the  earth,  with  a  bcamfaftened  to  each 
on  the  top,  to  which  the  rope  is  tied  ;  or  with  three  pieces  of  timber- 
fixed  in  the  earth,  with  three  pieces  on  the  top  forming  a  triangle. 

Gallows  of  a  plough,  a  part  of  the  plough  head,  fo  called  by 
farmers,  from  it’  refemblance  to  the  common  gallows ,  as  confiding 
of  three  pieces  of  timber,  whereof  one  is  placed  tranfvcrfeiy  over 
the  heads  of  the  other  two.  Sec  Plough. 

GALLUS,  the  cock,  in  ornithology,  a  well  known  domeftic  fowl, 
the  head  of  which  is  ornamented  with  a  longitudinal  fleflivcreft,  or 
comb :  the  wattles  are  two,  and  placed  longitudinally  on  the 
throat.  This,  in  it’s  natural  ftate,  is  a  very  robuft  and  beautiful 
bird,  variegated  with  a  great  number  of  elegant  colours.  See  Cock. 

GALLY,  on  fhip-board,  a  place  in  the  cook-room,  w'here  the 
grates  are  put  up,  fires  lighted,  and  the  vidfuals  boiled  or  roafted. 

Gally -worm,  in  zoology,  an  infedt  known  bv  molt  writers  under 
the  name  julus.  It  is  a  land  infect  with  a  long  body,  compofed  of 
a  great  number  of  rings,  and  furnifhed  with  a  great  number  of  feet. 
It  is  found  very  frequently  in  gardens,  and,  when  touched,  has  the 
power  of  rolling  itfelf  up  into  a  ball. 

It  is  efteemed  a  valuable  medicine  in  the  jaundice,  and  in  fup- 
preflion  of  urine.  , 

GAMBETTA,  in  ornithology,  the  name  of  a  bird  fomewhat 
refembling  the  common  redfhank.  It’s  head,  neck,  and  breaftare 
grey,  full  of  brown  fpots :  thefe  arc  larger  on  the  back,  and  fmalier 
on  the  bread:  and  belly,  and  fmalleft  of  all  on  the  head.  It’s  whole 
back  is  of  a  grey,  a  little  inclining  to  reddifh  brown  on  the  lower 
part  of  the  back,  and  on  the  wings:  it’s  belly  is  white,  and  it’s  beak 
black.  It  is  common  in  Italy,  and  fome  other  places. 

GAMBOGE,  alfo  called  glutta,  is  a  concreted  vegetable  juice,  the 
produce  of  two  trees,  both  called  by  the  Indians  caracapulli ,  and  is 
partly  of  a  gummy  and  partly  of  a  refinous  nature.  It  is  brought  to 
us  either  in  form  of  orbicular  maffes,  or  of  cylindrical  rolls  of  various 
llzes;  and  is  of  a  denfe,  compadt,  and  firm  texture,  and  of  a  beau¬ 
tiful  yellow.  It  is  chiefly  imported  hither  from  Cambaja  in  theEaft- 
Indies,  called  alfo  Cambodia  or  Cambogia ;  and  from  thence  it  has 
obtained  it’s  names  of  cambadium,  cambogium,  and  gambogium. 

It  is  a  very  rough  and  ftrong  purge,  it  operates  both  by  vomit 
and  ftool,  and  both  ways  with  much  violence,  almoft  in  the  inftant 
in  which  it  is  fwallowed;  but  yet  without  griping.  It  requires  cau¬ 
tion  and  judgment  in  adminiftcring  it ;  but  thofe  who  know  how  to 
give  it  properly,  find  it  an  excellent  remedy  in  dropfies,  cachexies, 
jaundice,  afthmas,  catarrhs,  and  in  the  word:  cutaneous  eruptions. 

It’sdofe  is  from  two  or  three  grains  to  fix,  eight,  or  ten:  four 
grains  generally  operate  brifkly  without  vomiting,  and  eight  or  ten 
grains  ufually  vomit  brifkly,  and  afterw’ards  purge  downwards. 

It  is  at  prefent  much  more  efteemed  by  painters  in  w'ater-coiours, 
than  by  phyiicians. 

GAME, ludus,  a  regular  diverfion,or  afportpreferibed  and  limited 
by  rules. 

Games  may  be  diftinguifhed  into  thofe  of  exercife  and  addrefs;  and 
thofe  of  chance  or  hazard. 

To  the  firft  belong  tennis,  billiards,  chefs ,  bezels,  cudgels,  wrcjlling , 
quoits,  J hooting  with  bows,  &c. 

To  thefe  alfo  belong  the  ancien tjufis  and  tournaments. 

Under  the  fecond  come  cards  and  dice,  &e. 

Under  cards,  again,  come  feveral  fubordinate^wm;  the  princi¬ 
pal  whereof  are  ombre,  piquet,  basset,  whist,  &c. 

Games,  in  the  plural,  were  fhows  or  public  reprefentations,  ufed 
amongthe  ancients  on  religious,  funerary,  and  othcrfolemnoccaiions. 

Such,  among  the  Greeks,  were  the  Olympic,  Pythian,  Isth¬ 
mian,  and  Nemzean  games. 

Among  the  Romans,  there  were  three  forts  of  games;  J 'acred,  hono¬ 
rary,  and  ludicrous. 

Games,  faered,  were  thofe  inftituted  immediately  in  honour  of 
fome  deity;  of  which  kind  there  were  the  ludi  Cereales,  Florales , 
Martia/es,  Apollmares,  Megalenfes,  Romani,  Confaalcs  or  Circcnfes,  Ca- 
pitolini ,  feculares ,  plebcii ,  compitalitii ,  Augujlales,  Palatini,  and  voiivi. 

To  this  clals  we  may  refer  the  games  celebratccHn  memory  of  fome 
illuftrious  perfon  or  adfion  ;  as  the  ludi  Neroniani,  Adiiaci,  &c. 

Games,  honorary,  ludi  honorarii,  were  thofe  exhibited  by  private 
perfons,  out  of  their  own  purfe,  in  order  to  gratify  the  people,  or 
ingratiate  themfelves  with  them,  to  make  w'ay  for  their  own  prefer¬ 
ment.  Such  were  the  combats  of  gladiators,  (cenic  games,  tragedies, 
comedies,  and  other  theatrical  and  amphitheatrical  lports. 

Games,  ludicrous,  were  of  the  fame  kind  with  the  games  of  exer¬ 
cife  and  hazard  among  us.  Such  were  the  ludus  Trojanus,  or  Pyr~ 
rhius;  the  teferec,  and  tali  or  dice ;  and  the  latrunculi,  or  chefs  ;  the 
difetis,  or  quoit;  the  pi  la,  ball;  trochus,  top;  nuces,  or  par  impar, 
odd  and  even,  with  nuts;  harpaflum,  foot-ball;  capita  vel  tiave/n , 
crofs  and  pile,  &c.  •> 

Others  diftinguifli  the  ancient  games  into  three  clades,  viz.  races, 
combats,  and  fpedtacles.  T  he  firlt  w'ere  called  equeflrian,  or  c untie 
games,  ludi equcflres,  or  cu rules;  being  races  of  horles  and  chariots, 
performedin  the  circus  in  honour  of  tire  Sgn  and  Neptune. 

The 
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The  fecend  wore  called  agamies ,  or  gymnici;  being  combats  of 
men  or  beafts,  in  the  amphitheatre,  dedicated  to  Mars  and  Miner¬ 
va.  The  laft,  called  fcenici,  poetici,  and  mufici,  were  tragedies,  co¬ 
medies,  balls,  No.  reprefented  on  the  theatres,  facred  to  Venus, 
Bacchus,  Apollo,  and  Minerva. 

Game  is  alfo  ufed  for  all  kinds  of  wild  beafts  and  birds  fit  for 
eating,  and  which  are  fought  after  on  that  account. 

Game  includes  wild  beafts  of  venery  and  chace;  and  alfo  beafts 
and  fowls  of  warren. 

.  Some  authors  divide  game  into  large,  which  include  red  and  fal¬ 
low  deer;  and  f molly  to  which  belong  hares,  rabbits,  pheafants, 
and  partridges. 

There  is  a  great  number  of  laws  made  for  the  fecurity  and preferva- 
tlon  of  the  game.  The  reftrieftive  laws  relating  to  torefts  and  game 
were  introduced  into  Europe  at  the  fame  time,  and  by  the  fame  peo¬ 
ple,  as  gave  birth  to  the  feudal  fyftem:  on  the  irruption  of  tire 
northern  barbarians,  it  behoved  every  conquering  general,  when 
he  fettled  the  oeconomy  of  a  vanquifhed  country,  and  partitioned  it 
among  his  foldicrs  and  feudatories,  on  condition  of  military  fervice, 
to  keep  the  njlici ,  or  natives  of  the  country,  who  were  not  Iris  mi¬ 
litary  tenants,  in  as  low  a  condition  as  poffible,  and  efpecially  to 
prohibit  hunting  and  fporting,  and  that  the  conqueror  ftrould  re~ 
ferve  this  right  to  himfelf,  and  to  fuch  capital  feudatories,  or  barons, 
on  whom  he  fhould  bellow  ic. 

The  ancient  laws  ordain,  tlrat  no  perfon  fhall  take  pheafants  or 
partridges,  witn  engines  in  another’s  ground,  without  his  licence, 
on  forfeiture  of  io L  and  perfons  killing  any  pheafant,  partridge, 
pigeon,  duck,  hare,  or  other  game,  forfeit  2 os.  for  every  fowl, 
hare,  &c.  ir  Hen.  VII.  ijac.  c.  17. 

If  any  enter  a  coney-warren,  though  not  inclofed,  and  chafe  or 
kill  conies,  he  fhall  forfeit  treble  damages,  and  be  imprifoned  three 
months:  and  they  that  fhall  kill  conies  in  the  night  time  upon  the 
borders  of  warrens,  or  grounds  ufed  for  keeping  conies,  fhall  be 
amerced  at  the  diicreticn  of  the  jufticeof  peace,  in  any  fum  not  ex¬ 
ceeding  1  or.  Slat.  22  &  23  Car.  II. 

He  who  unlawfully  hunts,  takes  in  toils,  kills,  or  takes  away  any 
deer,  in  any  foreft,  chace,  park,  purlieu,  or  other  inclofed  ground, 
or  final  1  be  aiding  or  affifting  therein,  fhall  forfeit  20/.  for  unlawfully 
courting  or  hunting,  though  none  fhall  be  wounded  or  taken;  and 
in  cafe  any  be  wounded,  or  killed,  or  taken,  30/.  for  every  fuch  deer, 
one  third  to  the  poor,  one  third  to  the  informer,  and  one  third  to 
the  owner  of  the  deer,  to  be  levied  by  diftrefs.  3  Will,  and  Mary. 

5  Geo.  I.  cap.  15.  9  Geo.  cap.  22.  and  roGeo.  II.  cap.  32.  And 
if  a  keeper  of  a  foreft,  See.  bean  offender  herein,  or  be  aiding  thereto, 
he  fhall  forfeit  5 ol.  5.  Geo,  I.  to  be  levied  as  above. 

In  cafe  any  hare,  partridge,  pheafant,  fifh,  fowl,  or  other  game, 
fhall  be  found  in  any  offender’s  houfe,  he  fhall  forfeit  a  fum  not  lefs 
than  5 r.  nor  more  than  2o.t.  to  be  levied  by  diftrefs,  half  to  the  in¬ 
former,  and  half  to  the  poor;  or,  in  want  thereof,  he  lhall  be 
committed  to  the  houfe  of  correction  for  a  fpace  of  time  not  greater 
than  a  month,  nor  lefs  than  10  days.  And  if  any  perfon,  not 
qualified  by  law,  fhall  keep  or  ufe  any  bows,  greyhounds,  fetting- 
dogs,  ferrets,  tumblers,  fnares,  &c.  he  fhall  be  fubject  to  the  fame 
penalties.  4  and  5  W.  &  M.  cap.  23. 

lfanyhigler,  chapman,  carrier,  inn-keeper,  or  victualler,  fhall 
have  in  his  keeping  any  hare,  pheafant,  partridge,  heath  game,  or 
growle,  not  put  in  his  hands  by  a  perfon  qualified  by  law,  he  fhall 
forfeit  5/.  for  every  fuch  hare,  &c.  half  to  the  informer,  and  half  to 
the  poor,  tube  levied  by  diftrefs;  or,  for  want  thereof,  he  fhall  be 
fent  to  the  houfe  of  correction  for  three  months  for  the  firft  offence, 
and  tor  every  other  offence  four  months.  5  Anne,  cap.  14. 

If  any  perfon,  whether  he  be  qualified  or  not,  fhall  fell,  orexpofe 
to  fale  any  hare,  pheafant,  partridge,  moor,  heath  game,  or  growfe, 
he  fhall  be  liable  to  the  fame  penalty.  28  Geo.  II.  cap.  12. 

Perfons  not  qualified,  keeping  greyhounds,  lurchers,  fetting-dogs, 
or  engines  to  deftroy  game;  and  ^ww-keepers,  who,  under  colour 
of  office,  kill  and  fell  game,  without  their  mafter’s  knowledge ;  are 
liable  to  the  like  penalty.  9  Anne,  cap.  14. 

No  lord  of  a  manor  is  to  appoint  more  than  one  game- keeper,  and 
hG  name  to  be  entered  wdth  the  clerk  of  the  peace,  who  is  to  give 

a  certificate  thereof;  otherwife  he  is  liable  to  the  penalties  ajiainft 
higlcrs.  0 


ft  lie  penalties  for  deftroying  game  are  recoverable  by  aeftion,  a 
well  as  before  juftices  of  the  peace,  by  8  Geo.  I.c.  19.  '  If  a  perfoi 
Hints  any  game  on  the  land  of  another,  fuch  other  cannot  juftify  tin 
knnng  of  his  dogs.  Where  one  in  hunting  ftarts  a  hare  upon  hi 
own  land,  and  then  follows  and  kills  fuch  hare  on  another  perfon’ 
ground,  it  vs  lawful,  and  the  game  is  his  own;  but  where  a  mat 
Parts  a  hare  on  another’s  land,  and  kills  it  there,  he  is  fubiea  0 
an  action  of  trefpafs.  J 

G.a  Mr i-Leper s,  are  thofe  who  have  the  care  of  keeping  and  pre 
lerving  the  game,  Lnd  are  appointed  to  that  office  by  lords  of  ma 
nors,  die.  who,  not  being  under  the  degree  of  efquire,  may,  by  ; 
writing  under  their  hands  and  feals,  authorize  one  or,  more  game 
keepers,  who  may  feizc  guns,  dogs,  or  nets  ufed  by  unqualified  per 
ions  for  deftroying  the  game.  1  v 

Game-keepers  are  alfo  to  be  perfons  cither  qualified  by  law  to  kil 
tMgame,  or  tu  be  truiy  and  properly  the  fervants  of  the  lords  o 
ladies  of  manors  appointing  them;  and  no  game-keeper  can  qualif 
any  perfons  to  fuch  end,  or  to  keep  dogs,  &c.  .5  Ann.  c.  14.  9Ann 
c.  25.  3.  Geo.  1.  c.  n. 

1  lie  pcrlons  qualified  to  keep  guns,  dogs,  &c.  are  thofe  who  hav 
a  free  warren,  or  zoo /.  a  year  by  inheritance,  or  for  life,  or  a  leaf 
for  ninety-nine  years  of  150/.  per  annum,  alfo  the  eldeft  fons  o 
elquires,  dec.  22  &  23  Car.  II.  c.  25. 

A  loid  of  a  manor  may  appoint  a  game-keeper  within,  his  manoram 
royalty  to  kill  hares,  pheafants,  partridges,  &c.  for  his  own  ufe,  th 


name  of  whom  is  to  be  entered  with  the  clerk  of  the  peace  of  the 
county;  and  if  any  other  game-keeper,  or  one  legally  authorized, 
under  colour  of  his  authority,  kills  game,  and  afterwards  fells  it, 
without  the  confent  of  the  perfon  that  impowers  him,  he  is  on  con¬ 
viction  to  fufter  corporal  punifhment. 


The  Doctrine  of  Gaming,  snathematically  confidercd. 

GAMING  is  the  art  or  a<ft  of  performing  or  praftifing  a  game, 
particularly  a  game  at  hazard,  and  this  generally  for  flakes  or  a  fum 
of  money. 

Hazard,  or  chance,  is  a  matter  of  mathematical  confideration, 
becaufe  it  admits  of  more  and  lefs.  Gameftcrs  either  fet  out  upon 
an  equality  of  chance,  or  are  fuppofed  to  dofo.  This  equality  may 
be  altered,  in  the  courfe  of  the  game,  by  the  greater  good  fortune  or 
addrefs  of  one  of  the  gamefters,  whereby  he  comes  to  have  a  better 
chance,  fo  that  his  lhare  in  the  flakes  is  proportionably  better  than  at 
firft.  This  moreand  lefs  runs  through  all  the  ratios  between  equality 
and  infinite  difference,  or  from  an  infinitely  little  difference  till  it 
come  to  an  infinitely  great  one,  whereby  the  game  is  determined, 
ft'he  whole  game,  therefore,  with  regard  to  the  iffue  of  it,  is  a 
chance  of  the  proportion  the  two  fhares  bear  to  each  other. 

The  robability  of  an  event  is  greater  or  lefs,  according  to  the 
number  of  chances  by  which  it  may  happen,  compared  with  the 

number  ol  all  the  chances  by  which  it  may  either  happen,  or  fail. _ 

ft  h  us,  luppofe  p  the  number  of  chances  whereby  an  event  may  hap¬ 
pen,  and  q  the  number  of  chances  whereby  it  may.  fail :  then  if  two 
gamefters,  A  and  B,  engage  on  thefe  terms,  that  if  any  of  the 
chances  p  happen,  A  lhall  win;  but  if  thofe  of  q  happen,  B  lhall 
win,  and  the  flake  be  a\  the  expedancy  of  Aw'ill  be  defined  by 

—7—  X  a>  and  that  of  B  by  __i_  X  a  ;  confequently  if  A  or  B  fell 

P~rq  p-fq 

their  expectancies,  they  fhould  receive  for  them  _ x<z,  and  9 
\a,  refpeCtively.  P~\~9  P~Vi 

It  there  be  two  independent  events,  and  p  the  number  of  chances, 
or,  w  hich  is  the  fame  thing,  the  number  of  cafes  wherein  the  fame 
may  happen,  and  q  the  number  ol  thofe  wherein  it  may  not  happen, 
and  r  the  number  of  cafes  wherein  thefecond  event  may  happen,  and 
s  the  number  of  thofe  wherein  it  may  not  happen :  multiply  p-\-q  by 
r+s;  the  product,  viz.  pr-\-qr-\-ps-\-qs,  will  be  the  number  of 
cafes  wherein  the  contingency  or  non-contingency  of  the  events 
may  be  varied. 

Hence,  il  A  lay  wdth  B,  that  both  events  lhall  happen,  the  ratio  of 
the  chances  W'ill  be  as pr  to  qr-\-ps-\-qs ;  or  if  he  lay  that  the  firft 
lhall  happen,  but  not  the  fecond,  tfle  ratio  of  the  chances  will  be  as 
ps  to  pr\qr-\-qs;  and  if  there  were  three  or  more  events,  the 
ratio  ol  the  chances  W'ould  be  found  by  multiplication  alone. 

If  all  the  events  have  given  a  number  of  cafes  w'herein  they  may 
happen,  and  alfo  a  given  number  of  cafes  wherein  they  may  not ;  and 
a  be  the  number  of  cafes  wherein  any  one  may  happen,  and  b  the 
number  of  cafes  wherein  it  may  not ;  and  n  be  the  number  of  all  the 
events;  raile  a-\-b  to  the  power  of  n.  1 1  now  A  and  B  agree,  that 
if  one  or  more  of  the  events  happen,  A  lhall  win;  if  none,  B:  the 


ratio  of  the  chances  wall  be  as  — b"  to  b" ;  for  the  only  term 

where  a  is  not  found,  is  b'\ 

If  A  andB  piay  with  a  Angle  die,  on  this  condition,  that  if  A 
throw  two  or  more  aces  at  eight  throws,  he  lhall  win ;  otherwife  B 
IhaH  win;  what  is  the  ratio  of  their  chancer — Since  there  is  but 
one  cale  wherein  an  ace  may  turn  up;  and  five  where  it  may  not;  let 
an^  6=^5-  And  again,  lince  there  are  eight  throw's  of 
the  die,  let  ti  — 8,  and  you  will  haver?  X  M" — — «  abn —  *,  to 
— *•  That  is,  the  chance  of  A  will  be  to  that  of  B,  as 
663991,  to  1015625,  or  nearly  as  2  to  3. 

A  and  B  are  engaged  at  Angle  quoils,  and  after  playing  fome  time, 
A  wants  4  of  being  up,  and  B,  6;  but  B  is  fo  much  the  better 
gamefter,that  his  chance  againft  A  upon  a  Angle  throw',  w'ould  be  as 
3  to  2:  What  is  the  ratio  of  their  chances? — Since  A  w'ants.4,  and 
B,  6,  the  game  muft  neceffarily  end  in  9  throws  at  molt ;'  therefore 
raile  a-\-b  to  the  ninth  power,  and  it  will  be  a9  4-9  aB  ^  +  36  a7 
b2  84  b  3  126  ab  b*  4-126  a*  ^4-84  a  3  ^“4“ 36  a2  b  7  4-9 

ab*-fb9  ;  and  all  the  terms  w'herein  a  has  4  or  more  dimenfions, 
arc  for  A ;  and  all  thofe  wherein  it  has  6  or  more,  for  B:  and  the 
ratioofthe  chances  will  be  as  «94-9«8  ^4-36  a7  b2 -\-%ga <‘b*-\- 126 
fl5£44-i26W',  toZgaHt-f^a-bi-f-eqab'-fb9.  CalU,  3, 
and  b,  2  ;  and  you  will  have  the  ratio  of  the  chances  in  numbers, 
I759°77  to  194048. 

A  and  Bare  to  play  at  Angle  quoits;  and  A  is  the  beftgamefter; 
fo  that  he  can  give  B,  2  in  3:  What  is  the  ratio  of  their  chances, 
then,  in  a  fingle  throw? — Sappofe  the  chances  fought  to  be  as  z  to  1; 
raife  z4~l  to  *ts  cube,  and  it  w'ill  be  z34"3  z24"3  z4“i,  Now 
fixice  A  could  give  B  2  in  3,  it  is  plain  that  A  might  undertake  to 
win  three  throw's  running ;  and  confequently  the  chances  in  this  cafe 
will  be  as  z3  to  3 2: 32 4~ 1  i  therefore  z3z=a3zz4_3z4_i.  Or, 

2 " 3  — : z 3 4~ 3 z z4“ 3  z 4“ 1  •  And  hence  x/Tl-fz—z-^i ;  ccn- 


fequently  zz=~ - - - .  The  chances  therefore  are  — - and 

1/2I— x  */T)-i 

1  relpechvely. 

To  find  in  how'  many  trials  it  is  probable  any  event  will  happen; 
fo  that  A  and  B  may  lay  aw'ager  upon  even  terms. — Let  the  number 
of  cafes,  wherein  the  thing  may  happen  at  the  firft  trial  be  a,  thofe 
wherein  it  may  not,  b ;  and  x  the  number  of  trials,  wherein  it  is 
an  even  chance,  whether  the  thing  happen  or  not.  By  what  is 

fliewn  above  ^£21?  — b*==J\  Or  ^fb'z=z2bx\  Therefore 

_ l£g._2- 

log.a-j-b — log.L 


3 


Again, 
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Again,  refume  the  equation  s/A  and  let  a  :  b :  :  q  :  1, 

and  the  equation  will  change  into  this  i-\-q^z=x.2.  Raife  x+yt0 

‘  H'x-" 


X- 


X  X  _ 

the  power  of  at,  and  it  will  be  ^  2 qq 

- — 7,  &c.  zz:2.  In  this  equation,  therefore,  if  qz=ziy  then  xzzz  1 
3  ?3 


X 


if  q  be  infinite,  x  will  alfo  be  infinite 
equation  above  will  become  1 


Suppofing  x  infinite,  the 


1  *  1  ,y~  1  x3 

‘  „ +  &c 


6  q3’ 


Again, 


x 

let — =5 
<1 

zz  2 


2  qq 

•  zz 

and  we  fhall  have  1+2+T+" 


2. 


See.: 


Z2. 


But  I  -}-z-f-  2  -f-"6|,  &c.  is  a  number  whofe  hyperbolical  logarithm 
is  z;  confequently  zzzrlog.  2.  But  the  hyperbolical  of  2  is  ,7  nearly  ; 
and  therefore  zzrz  TV  nearly. 

Hence,  where  q  is  1 ,  there  xzzry ;  and  where  q  is  infinite,  xzzz-Tg-  of 
q  nearly.  Thus  are  the  limits  of  the  ratio  of  x  to  q  fixed  ;  for  that 
ratio  begins  with  equality,  and  when  raifed  to  infinity,  ends  at  length 
in  the  ratio  of  7  to  10  nearly. 

To  find  in  how  many  throws  A  may  undertake  to  throw  two  aces 
with  two  dice  ? — Since  A  has  but  one  cafe  or  chance  wherein  he'may 
throw  two  aces  with  two  dice  ;  and  35  wherein  he  may  not ;  qzzz 35  ; 
therefore  multiply  35  by  ,7  ;  the  produd  24,5,  fliews  that  the 
number  of  throws  required  is  between  24  and  25. 

To  find  the  number  of  chances  for  throwing  any  given  number  of 
points  with  a  given  number  of  dice  ? — Letp+i  be  the  given  num¬ 
ber  of  points  ,  n  the  number  of  dice,  and  f  the.number  of  faces  upon 
each  die:  let  /zzry,  q—fz=zr,  r—fzzzs,  s—fzzzt,  &c.  1  he 

number  of  chances  required  will  be, 

-x— ’ &c' 


+  />  P 

i  x" 


3 

_  q  q—1  qzzl 
1  X  2  X  3 
1  r  r—i  r— 2 

't'Tx“x“ 

_  S  S - 1  S—2 

TX-rx— ’ 


&c.  X- 


&c. 


v  n  v  n~l 
X— X - 

1  2 


&c.  x 


n 


n — 1 


n — 2 


X' 


'X- 


W  hich  feries  is  to  be  continued  till  fome  of  the  factors  either  be¬ 
come  equal  to  nothing,  or  negative.  And  note,  fo  many  fadors  of 

p  p — 1  p — 2  «.c  q  q — 1  q — 2 

the  feveral  produds  ~X  —  XT”  '  TX~2^X~3“’  &c' 

1. 


t  2  _  3 

are  to  be  taken  as  there  are  units  in  n- 


Thus  for  example,  let  it  be  required  to  find  how  many  chances 
there  are  for  throwing  16  points  with  four  common  dice;  then 
making  p-\-i  zz:  16,  we  have  pzzzi$  ;  from  whence  the  number 
of  chances  required  w-iU  be  found  to  be 

+  ¥  X  V4 *  X  V  =  +  455 

— r  X  i  X  I  X  t  =—  336 * 

.  T  X  f  X  T  X  T  X4  =  +  6 

But  455 — 336-|-6zzzt25,  and  therefore  one  hundred  and  twenty -five 
is  the  number  of  chances  required. 

To  find  at  how  many  calls  A  may  undertake  to  throw  15  points 
with  fix  dice  ?— Since  A  has  1666  chances  for  bringing  up  15  points, 
and  44990  againft  it,  divide  44990  by  1666,  and  the  quotient  27 
will  be  —  q~,  therefore  multiply  27  by  ,7,  the  produd  18,9  fhews 
the  number  of  throws  required  to  be  nearly  19. 

To  find  the  number  of  trials  wherein  it  is  probable  any  event  may 
happen  twice  ;  fo  that  A  and  B  may  lay  a  wager  thereon  with  an 
equal  chance. — Suppofe  the  chances  for  happening  in  the  firft  trial, 
to  be  a ,  and  thofe  for  failing  b,  and  call  the  number  of  trials  required, 
x ;  it  appears  from  what  is  above  fhewn,  that  a-\~b\xzzz  2  b  x  -f-2  .r 

^  |  ^jx 

br — 1  a,  ori-j-/>A-^= — - —  by  writing  p  for  —;  confequently  log. 


1 4 -p  x  —  x  X  log.  1  4-  p —  log.  2 .  N  ow,  for  p  x  fubflitute  2 
then  log.  v  +  3=-^~X  lo *§-  1  XP~~ log-  2.  It  appears  by  page 
679  of  Mac  Laurin’s  Fluxions,  that  the  log.  of  m~\-z  is  nearly  equal 
-{-log.  m ;  therefore,  by  fubftituting  3  for  m,  and  v  for 


2  z 


to 

2  m-\-  z 

z,  on  the  left  hand  fide  of  the  above  equation,  and  1  for  mt  p  for  z  on 

zv  p  2  p 

the  right,  we  fliall  have -f  log.  3  =  24+Xi4+—  log-  2. 

2  v 

or  becaufe  p  .is  very  fmall  ^_j_^ -f-  log.  3—^2-)-^  —  log.  2.  or 

2  V 

^~~j~^zz:  2  -}-  v — log.  6;  for  log.  of  6  put  x,  7971,  reduce  the  equa¬ 

tion  by  completing  the  fquare,  &c.  and  we  get  v  =  —  3256,  2  -f-z; 

=  1,6784  zz: px.  If  a-z=.  b,  then  px  zz:  3.  Now  as  twice  the 

former  value  of  p  x,  viz.  3,3568,  exceeds  3,  the  latter  by  ,3568,  it 

b _ 

follows,  that  the  value  of  x  is  nearly  equal  to  — ^  2  —  ,3568  -J-a  < — 

,6632,  or  i-1,644-  1,33. 

a 

If  the  wager  be  upon  happening  once,  the  number  of  trials  will  be 


between 
If  upon  twice,  between 
If  upon  thrice,  between 
If  upon  four  times,  between 
If  upon  five  times,  between 
If  upon  fix  times,  between 


I  p  and  0,693  P 
3  p  and  1,678  p 
5  p  and  2,675  p 
7  p  and  3,671  p 
9  p  and  4,673  p 
11  p  and  5,668  p 
To  find  at  how  many  throws  A  may  undertake  to  throw  three 
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aces  twice  with  three  dice  ?  Since  A  has  but  one  chance  for  throw¬ 
ing  three  aces,  and  215  againft  it;  p  Theiefore,  multiply 

215  by  1,678,  the  produd:  366,7  will  ftiew  the  number  of  throws 
required  to  be  between  360  and  361. 

A  and  B  depofit  each  12  pieces  of  money,  and  play  with  three 
dice,  on  thefe  conditions,  that  every  time  1  x  points  are  thrown,'  A  lhall 
give  B  one  piece,  and  every  time  14  points  are  thrown,  B  fhall  give 
A  one  piece  ;  and  that  he  lhall  win  .the  whole,  that  firft  getg  all  the 
money  in  his  hands:  we  demand  the  ratio  of  the  chance  of  A  to  that 
of  B  ?■ — Let  p  be  the  number  of  pieces  each  feverally  flakes,,  and 
a  and  b  the  number  of  chances  whereby  A  and  B  may  refprdively 
gain  each  a  piece  ;  the'ratio  of  their  chances  will  be  as  av  to  bv.  In 
this  cafe  /zz:i2,  a zz:27,  b=  15  ;  or  if  when  27  :  15  :  :  9  :  5, 
you  make  a  =  g,  bz=:$;  and  therefore  the  ratio  of  expedancies 
will  be  as  91 2  to  5*%  or  as  244140625  to  282429536481. 

Note.  Great  care  muft  be  taken  to  avoid  the  confounding  of  dif¬ 
ferent  problems  together,  from  fome  appearance  of  affinity  between 
them.  The  following  one  feems  very  like  the  former.  C  having 
24  pieces,  or  counters,  throws  three  dice,  and  every  time  27  points 
turn  up,  gives  one  counter  to  A,  and  every  time  14  turns  up,  gives 
one  to  B  ;  and  A  and  B  engage  on  this  footing  that  he  who  firft  gets 
12  counters,  fhall  win  the  flake;  we  require  the  ratio  of  their 
expedancies  ? — This  problem  differs  from  the  preceding  one,  in 
that  the  game  muft  neceifarily  end  in  23  throws ;  whereas  in  the 
former,  it  might  continue  without  limitation,  by  reafon  of  the 
reciprocations  of  lofs  and  gain,  which  deftroy  one  another. — Raife 
a-\-b  to  the  23d  power,  and  the  12  former  terms  will  be  the  12  latter, 
as  the  expedancy  of  A  to  that  of  B. 

Three  gamcflers,  A,  B,  and  C,  have  each  12  balls,  4  of  them 
white,  and  8  black  ;  and,  being  hoodwinked,  play  on  this  condition, 
that  the  firft  whochoofes  a  white  ball  (ball  win  the  flake  ;  and  that 
A  fhall  have  the  firft  choice,  then  B,  then  C  ;  and  fo  round  again  : 
What  then  is  the  ratio  of  the  chances  of  A,  B,  C  ?  Let  n  be  the  num¬ 
ber  of  balls,  a  the  number  of  white  ones,  b  of  black  ones,  and  1 
the  flake.  Here, 

i°.  A  has  the  chances  a  for  taking  a  white  ball  ;  and  the  chances 
b  for  a  black  one  ;  confequently  his  expedancy  from  the  firft  choice 

a  therefore  the  expedation  he  has  upon  the  flake  1 , 


is 


a-H’ 


or 


n  > 


arifing  from  the  circumftance  he  is  in  when  he  begins  to  draw,  is 
_f_X  G  or.iL;  let  it  therefore  be  agreed  among  the  adventurers,  that 

11  71 

A  fhall  have  no  choice,  for  a  white  counter,  but  that  he  fhall  be 
reputed  to  have  had  a  black  one,  which  fhall  adually  be  taken  out  of 

the  heap,  and  that  he  fhall  have  the  fum-L  paid  him  out  of  the  flake 

n 

for  an  equivalent.  Now  —  being  taken  out  of  the  flake,  there  will 

n 

a  b 

remain  x — ~  or 

a 

20.  B’s  probability  of  winning  is‘w _ whence  his  expedation 

ab 

will  be ;;  ~  x  '  Suppofe  it  therefore  agreed  that  B  fliall  have  the 

fum  +T..L paid  him  out  of  the  flake,  and  that  a  black  ball  fhall 
a  b 

alfo  be  taken  out  of  the  heap.  This  being  done,  the  remaining  flake 


will  be  — . 
n 


a  b 


71.  71- 


OX 


Tib — b- 


but  nb — a  h — b  b  ;  wherefore 


72.11 — 1 

the  remaining  flake  is  +L — ! . 

71.  71 - 1 

30.  After  the  fame  manner  the  expedation  upon  the  third  choice 
will  be  a'  which  W'e  will  likewife  fuppofe  to  be  paid  him 

71.71 — 1.71 — 2 

out  of  the  flake,  ftill  fuppofing  a  black  counter  taken  out  of  the  heap. 
4°.  A  may  have  out  of  the  remainder  the  fum  ++ — lit — tl 

^  71.71 — 1 .71 — 2  .n — 3 

and  fo  of  the  reft  till  the  whole  flake  be  exhaufted.  Wherefore  having 

written  the  followdng  feries:  viz.  — —  P+  -  Q  + 

n  n — 1  n — 2 

^  2  R  S,  &c.  wherein  P,  O,  R,  S,  &c.  denotes  the  pre- 

71 — 3  n — 4 

ceding  terms,  take  as  many  terms  of  this  feries  as  there  are  units  in 
bJfi  (for  the  number  ot  drawings  cannot  exceed  £+1),  then 
take  for  A  the  firft,  fourth,  feventh,  &c.  terms  ;  take  for  B  the 
fecond,  fifth,  eighth,  &c.  for  C  the  third,  lixth,  &c.  and  the 
fum  of  thofe  terms  will  be  the  refpedive  expedations  of  A,  B,  C, 
or,  becaufe  the  flake  is  fixed,  thefe  fums  will  be  proportional  to 
the  refpedive  probabilities  of  winning. 

The  following  Table  fhews  the  odds  of  winning,  when  the 
number  of  games  wanting  does  not  exceed  fix,  and  the  fkill  of  the 


Games 

Odds  of 

Games 

Odds  qf 

wanting. 

winning. 

wanting. 

winning. 

1,2 

3'1 

2.3 

»».s 

L3 

74 

2,4 

26,6 

M 

154 

2,5 

57*7 

G5 

-  3*4 

2,6 

120,8 

x,6 

-  63,1 

3.4 

42,22 

Games 

wanting. 


Odds  of 

winning. 


3-5  " 
3-6  - 

4>5  - 
4.6  - 

5>6 


99,29 

219,37 

163.93 

382,130 

638,386^ 


Now  to  apply  this  to  the  prelent  cale,  n  zczi2,  a — 4,  ^-—3’  and 

the  general  feries  will  become  -f-  T8 *-  P  +  ts  Q+  t  ^  +  t  ^+  r 

or  multiplying  the  whale  by  495,  totake 

away  the  fradions,  the  feries  will  be  165  120  +  84  +  56  -j-  35 

4-  20  4-io  4-  4  4-  1.  r 

'  1  1  -t  1  11  O  Therefore, 


GAN 


974]  GAMING. 


Therefore,  aligning  to  A  165+56-j-  10=231,  to  B  iz o-}“35 
-f-4  —  159,  to  C  844-20-1-1  =  105  ;  the  probabilities  of  win¬ 
ning  will  be  proportional  to  the  numbers  231,  1,59,  ,105,  or 

77*  53’  35-  .  .  .  ,r  ,rt, 

A  wagers  with  B,  that  in  taking  out  feven  counters*  blindiold, 

from  aheap  containing  12  counters,  four  ot  them  white,  and  eight 
black,  three  of  them  fhal!  be  white  ones  :  What  is  the  ratio  of  their 
expectancies  ? — 1°.  Seek  how  many  different  fevens  can  be  taken  out 
of  12  ;  they  will  be  found  by  the  method  of  combinations  to  be  792, 
t  XV'  X’t  X  1  X  f  X  }  X  f=792-  . 

20.  Set  afide  three  white  ones,  and  find  the  different  combinations 
of  4  in  8  black  ones,  they  will  be  found  to  be  70. 

4  XI  X  4  X  i  —  7°-  ,  , 

And  fince  there  are  four  ways  in  which  3  white  may  be  taken  out 
of  4  ;  multiply  70  by  4,  and  it  gives  280  for  the  different  ways 
whereby  three  whites  may.  come  out  with  four  blacks'. 

30.  By  the  common  laws  of  gaming,  he  is  reputed  a  winner  who 
does  more  than  is  required,  unlefs  the  contrary  be  exprefsly  agreed 
on  ;  and  therefore,  if  A  takes  out  four  white  counters  with  three 
black  ones,  he  wins.  Set  afide  four  whites,  and  then  find  the 
combinations  of  three  of  the  eight  blacks  with  four  whites,  there 
will  appear  to  be  56. 

4  X  4  X  4=56- 

4^.  A  therefore  has  280  -f-  56  rrr  336  chances  whereby  he  may 
win,  which  taken  from  792,  the  whole  number  of  chances,  leaves 
436  for  thofe  whereby  he  may  lofe.  The  ratio  of  the  chances  of  A, 
therefore,  to  that  of  B,  is  as  336  to  456,  or  as  14  to  lg. 

If  any  number  of  gamefters,  A,  B,  C,  D,  E,  See.  equally  fkilful, 
depoiit  each  one  piece  of  money,  and  engage  on  thefe  conditions, 
that  two  of  them,  A  and  B,  beginning  ti  e  game,  which  ever  of 
them  fhal!  be  overcome,  fhall  give  place  to  the  third  C,  who.  is  to 
play  with  the  conqueror  ;  and  the  conqueror  here  to  be  taken  up  by 
the  fourth  man  D  ;  and  thus  on  till  fome  one,  having  conquered 
them  all  round,  draws  the  (fake  :  What  is  the  ratio  of  their  expect¬ 
ancies  r — This  problem,  M.  Bernouilli  folves  analytically.  Here, 
calling  the  number  of  gamefters  n  1,  he  finds  that  the  probabilities 
of  any  two  immediately  following  each  other  in  the  courfe  of  playing, 
are  in  the  ratio  of  1  -j-2n  to  2n ;  and  therefore  the  expectancies  of 
the  leverai  gamefters  A,  B,  C,  D,  E,  See.  are  in  a  geometrical  pro- 
gveilion  1  +  2” :  2  n :  :  a  :  c  :  :  e  :  d  :  :  d  :  e,  &C. 

Hence  it  is  eafy  to  determine  the  {fate  of  the  probabilities  of  any 
two  gamefters,  either  before  the  game,  or  in  the  courfe  thereof.  If, 
e.  g.  there  be  three  gamefters,  A,  B,  C ;  then  n  —  2,  and  1  -f~»" — <gt 
»2= 4:  hence  5,  5  and  4,  areas  their  refpeCtive  chances  for  win¬ 
ning,  before  A  has  overcome  B,  or  B,  C  ;  and  therefore  their  ex¬ 
pectancies  as  yV>  tV»  tV:  ^°r  a^  them  taken  together  mnft  make 
1,  or  abfolute  certainty.  After  A  has  overcome  B,  the  probabilities 
for  A,  B,  and  C,  will  be  4-,  y,  as  in  the  anfwer  above.  If  there 
be  four  gamefters,  A,  B,  C,  D,  their  probabilities  from  the  begin¬ 
ning  will  be  as  81,  81,  72,  64;  for  here  n 3,  and  t  -}-pn — 9, 
then  9  :  8  :  8  :  V  I  confequently  9,  9,  8,  V*  are  the 
refpeCtive  chances  for  A,  B,  C,  and  D,  before  they  began  to  play  ; 
multiply  each  number  by  9  to  avoid  fractions,  and  we  have  81,  81, 
72,  64,  the  numbers  above  given.  After  A  has  beat  B  and  C,  the 
probabilities  of  C,  B,  D,  A,  will  in  whole  numbers  be  as  16, 
18,  28,  27. 

Three  gamefters,  A,  B,  and  C,  whofe  dexterities  are  equal,  de- 
pofit  each  one  piece,  and  engage  upon  thefe  terms:  that  two  of 
them  {nail  begin  to  play,  and  that  the  vanquifhed  party  fhall  give 
place  to  the  third,  who  is  to  take  up  the  conqueror,  and  the  fame 
condition  to  go  round  ;  each  perfon,  when  vanquifhed,  forfeiting  a 
certain  fum  to  the  main  flake,  which  fhall  be  all  fwept  by  the  perfon 
who  hrft  beats  the  other  two  fucceflively.  How  much,  now,  is  the 
chance  of  A,  better  or  worfe  than  that  of  C  ? 

I  *  the  forfeiture  be  to  the  fum  each  perfon  firft  depofited,  as  7 
to  6,  the  gamefters  are  upon  equal  footing.  20.  If  the  forfeiture  be 
in  a  Ids  ratio  to  the  depofit,  A  and  B  are  on  a  better  footing  than  C  ; 
if  in  a  greater  ratio,  the  advantage  is  on  the  fide  of  C.  q°.  After  A 
has  overcome  B  once,  the  probabilities  are  as  *T%  l,  i  ;  or  as  4,  2,  1  ; 
viz.  mat  of  A  the  greateft,  and  of  B  the  leaft. 

M.  Bernouilli  gives  an  analytical  folution  of  the  fame  problem, 
only  made  more  general ;  as  not  being  confined  to  three  gamefters, 
but  extending  to  any  number,  at  pleafure. 

Akandf?’i,nV0  fam^iers  of  equal  dexterity,  play  with  a  given 
number  of  balls  ;  after  fome  time,  A  wants  1  of  being  up,  and  B,  3: 

is  the  ratio  of  their  chances  ?-A’s  expeftancy  is  worth  l  ot' 
the  flake,  and  Bs  only  4. ;  fo  that  their  chances  are  as  7  to  x. 

tL-°  ^am,r,CrS>  , un(^  r°^  dexterity,  are  engaged  in  play, 
on  this  condition,  that  as  often  as  A  exceeds  B,  he  fhall  give  him 
one  piece  ot  money,  and  that  B  fhall  do  the  fike,  as  often  as  A 

me  Com  H’im  ’  and  that  ?Cy  ^  not  leave  °ff  tiH  one  has  won  all 
R  and  SSW°ne>’:  ^  n.ovv  hav>ng  four  pieces,  two  by-ftanders, 

m  whkh'ti,c  ^ 

Wta.  is  .he  value  of  ,he  expeftLy  of  S !  A„feer  i “ ]To i 
.he  wager;  or  it  is  ro  rha;  of  R,G  i6o  ,0  T  “**’  °f 

I.  each  player  had  five  pieces,  and  the  wager  were,  that  the  game 
ftall  end  in  ten  turns,  and  the  dexterity  of  A  were  double  that  of  B 
the  expectancy  of  S  would  be  -f-i-jJ-j-.  ’ 

II  each  gamefter  had  four  pieces,  and  the  ratio  of  the  dexterity 

fou7turm,U'7t  ^lTAe"ranb'Ve,lWager'  ,hat  lhc  San,e 

lour  turns,  it  will  be  found  that  the  one  mull  be  to  the  other  as 
5>274  to  1. 

dexterhies'1  mefter  'lave  four  pieces,  and  the  ratio  of  their 
lex  ter  lies  be  required  to  make  11  an  even  lay,  that  the  game 

fhall  be  ended  in  fix  turns,  the  anfwer  will  be  found  to  be  as 
2»5/0  to  1. 

AMMON,  back.  This  ingenious  game  of  back-gammon ,  played 


with  dice  and  tables,  is  to  be  learned  only  by  obfervation  and  practice  : 
however,  the  following  rules  concerning  it  cannot  fail  to  be  acceptable 
to  the  public. 

In  the  firft  place,  the  men,  which  are  thirty  in  number,  being 
equally  divided  between  the  two  gamefters,  are  placed  thus  ;  viz.  two 
on  the  ace  point*  five  on  the  fide  of  your  left-hand  table,  three  01  the 
cinque,  and  five  on  the  ace  point  of  your  right-hand  table,  which 
are  anfwered  in  the  like  points  by  your  adverfary ’s  men  :  or  they 
may  be  difpoffed  thus,  viz.  two  on  the  ace  point,  five  on  the  double 
fice  or  fice-einque  point,  three  on  the  cinque  point  in  your  own 
tables,  and  five  on  the  fice  point  at  home  ;  which  are  to  be  anfwered 
by  your  adverfary. 

The  men  being  thus  difpofed,  be  fure  to  make  good  your  trey  and 
ace  points  ;  hit  boldly,  and  come  away  as  faff  as  you  can.  When 
you  come  to  bearing,  have  a  care  of  making  when  you  need  not ;  ahcl 
your  doublets  now  will  (land  you  in  moll  (lead.  If  both  bear 
together,  he  that  is  firft  off,  without  doublets,  wins  one  ;  if  both 
bear,  and  one  goes  off  with  doublets,  he  wins  two.  If  your  table 
be  clear  before  your  adverfary’s  men  are  come  in,  that  is  a  back¬ 
gammon,  which  is  three ;  but  if  you  thus  go  off  with  doublets, 
it  is  four. 

The  great  dexterity  of  this  game  is,  to  be  forward,  ifpollible, 
upon  fafe  terms  ;  and  fo  to  point  the  men,  that  it  fiiall  not  be  pof- 
(ible  for  the  adverfary  to  pafs  ;  though  you  have  entered  your  men, 
till  you  give  him  liberty,  after  having  got  two  to  one  of  the  advan¬ 
tage  of  the  game. 

The  laws  of  back-gammm  are,  1.  If  a  man  is  taken  from  any 
point,  it  muft  be  played ;  if  two  men  are  taken  from  it,  they  alio 
muft  be  played.  2.  A  man  is  not  fuppofed  to  be  played,  till  it 
placed  upon  a  point  and  quitted.  3.  If  a  pla)erhas  only  fourteen 
men  in  play,  there  is  no  penalty  infli&ed,  becaufe  by  his  playing 
with  a  lefter  number  than  he  is  entitled  to,  he  plays  to  a  difadvantage 
for  want  of  the  deficient  man  to  make  up  his  tables.  4.  If  he  bears 
any  number  of  men  before  he  has  entered  a  man  taken  up,  and 
which  of  courfe  he  was  obliged  to  enter,  fuch  men  fo  borne  muft  be 
entered  again  in  the  adverfary’s  tables,  as  well  as  the  man  taken  up. 
5-  If  he  has  miftaken  his  throw  and  played  it,  and  his  adverfary 
has  thrown,  it  is  not  in  the  choice  of  either  the  players  to  alter  it, 
unlefs  they  both  agree  fo  to  do. 

GAMMONING,  among  feamen,  denotes  feveral  turns  of  rope 
taken  round  the  bowfprit,  and  reeved  through  holes  in  the  knees  of 
the  head,  for  the  greater  fecuriry  of  the  bowfprit. 

GAMMU7',  Gamut,  or  Gam-/i/,  in  mulic,  a  fcale,  whereon 
we  may  learn  to  found  the  nnifical  notes,  ut,  re,  ml,  fa,  fol,  la,  in 
their  feveral  orders  and  difpofitions. 

The  invention  of  this  fcale  is  owing  to  Guido  Aretin,  monk  of 
Arezzo,  in  Tufcany,  about  the  year  1009;  though  it  is  not  fo  pro¬ 
perly  an  invention,  as  an  improvement  on  the  diagram,  or  fcale, 
of  the  ancients. 

The  gammut  it  alfo  called  the  harmonical  hand;  becaufe 
Guido  firft  made  ufe  of  the  figure  of  the  hand  to  arrange  his  notes 
on. 

Finding  the  Greek  diagram  of  too  fmall  extent,  Guido  added 
five  more  chords,  or  notes,  to  it ;  one  below  the  proflambanomenos, 
or  graveft  note,  of  the  ancients  ;  and  four  above  the  note  hyper- 
boreon,  or  acuteft. 

The  firft  he  called  hypo-proflambanomenos  ;  and  denoted  it  by 
the  letter  G,  or  rather  the  Greek  F,  gamma  :  which  note  being  at 
the  head  of  the  fcale,  occafioned  the  whole  fcale  to  be  called  by  the 
barbarous  name  gamm,  or  gammut. 

Guido’s  fcale  is  divided  into  three  feries,  or  columns  ;  the  firft: 
called  jnolle,  or  flat ;  the  fecond  natural ;  and  the  third  durum,  or 
fharp  ;  as  reprefented  in  the  fcheme,  Plate  114,  fig.  4.  But,  fince 
his  time,  fome  alterations  have  been  made  therein.  The  ufe  of  this 
fcale  is,  to  make  the  pafiages,  and  tranfpofitions,  from  B  molle,  to 
B  durum,  by  means  of  the  tones  and  femitones.  The  feries  of  B 
natural,  {landing  betwixt  the  other  two,  communicates  with  both: 
fo  that,  to  name  the  chords  of  the  fcale  by  thefe  fyllables,  if  we 
would  have  the  femitones  in  their  natural  place  ;  viz.  b  c,  and  ef; 
then  we  apply  ut  to  g;  and  after  la  we  go  into  the  feries  of  B 
natural,  at  fa  ;  and  after  la  of  this  vve  return  to  the-  former  at  mi , 
and  fo  on  ;  or  we  may  begin  at  ut  in  c,  and  pafs  into  the  firlb 
feries  at  mi,  and  then  back  tQ  the  other  at  fa ;  by  which  means  the 
one  tradition  is  a  femitone:  viz.  la,  fa;  and  the  other  a  tone  la,  mi. 
To  follow  the  order  of  &  molle,  we  may  begin  at  ut  in  c,  or  f; 
and  make  tranfitions  after  the  fame  manner. 

Hence  came  the  barbarous  names  of  gammut,  a  re,  b  mi.  See. 
But  it  is  a  perplexed  work,  with  fo  many  different  fyllables  applied 
to  every  chord,  to  mark  the  place  of  the  femitones;  which  the  fimple 
letters  a,  b,  c,  &c.  do  as  well,  and  w’ith  more  eafe. 

Several  alterations  have  fince  been  made  in  the  gammut.  M.  Je 
Maire,  particularly,  has  added  a  feventh  note;  viz.  ft;  and  the 
Englifh  ufually  throw  out  both  ut  and  ft,  and  make  the  other  five 
ferve  for  all;  as  will  be  fhewn  under  the  article  Sojlfa-ing. 

Gammut,  or  Gamm,  is  alfo  the  firft  or  graveft  note  in  the 
modern  fcale  of  mufic  ;  the  reafon  of  which  is  fhewn  under  the  pre¬ 
ceding  article. 

GAN  ACHES,  in  the  manege,  are  the  two  bones,  one  on  each 
fide  of  the  hinder  part  of  the  head,  oppofite  to  the  neck,  Dr  onfet  of 
the  head,  which  form  the  lower  jaw,  and  give  it  motion.  It  is  in 
this  place  that  the  glands,  or  kernels  of  the  ftrangles,  and  the  glan¬ 
ders,  are  placed. 

GANCHE,  Fr.  derived  from  the  Italian  ganus,  a  hook,  a  kind  of 
gallows  or  gibbet  ufed  for  the  punifhment  of  criminals  in  Turkey. 
7  he  executioner  raifes  the  condemned  by  means  of  a  pulley,  and  fud- 
denly  flackemng  the  rope,  lets  them  fall  on  hooks  of  iron,  which 
entangle  and  rend  their  bodies ;  in  this  condition  they  are  left  to 
die  ;  and  lome  have  been  known  to  languifh  two  or  three  days. 

GANG, 


G  A  '  N 


GAO 


[975 


GANG,  in  the  Tea-language,  fignifies  a  crew.  To  man  a  boat  is 
called,  to  put  a  gang  of  men  (which  is  a  company)  into  her  ;  they  are 
commonly  called  the  cockfwains  gang,  or  crew,  who  have  the 

charge  of  her.  .  .  , 

Gang-$2>,  a  fmall  fifh  of  the  coregonus  fpecies,  with  the.  upper 

iaw  longett  and  Bat,  and  with  fourteen  rays  in  the  back  fin. 

Gang -way  is  applied  to  all  the  feveral  entrances,  ways,  or  paf- 
fages,  from  one  part  of  the  fhip  to  the  other. 

Whatfoever  is  put  in  any  of  thefe  paflages,  is  faid  to  be  laid  or 
put  in  the  gang-way.  See  Plate  125,  jig.  2.  lift.  B.  D. 

GANC-ztirry  alfo  denotes  that  part  of  a  (hips  fide,  both  within 
and  without,  by  which  pafifengers  enter  and  depart. 

GANGLION,  orGANGLio,  in  forgery,  a  hard  tubercle,  gene¬ 
rally  moveable,  in  the  external  or  internal  part  of  the  carpus,  upon 
the  tendons  or  ligaments  in  that  paft,  ufually  without  any  pain  to 
the  patient.  Though  ganglions  fo  nearly  referable  an  eneyfted 
tumour,  that  Celfus  makes  them  one  and  the  fame  ;  yet  their 
difference  may  appear,  if  it  were  only  from  their  different  feats, 
ganglions  being  confined  to  the  tendons  and  ligaments  of  the  hands 
and'  feet,  whereas  eneyfted  tumours  are  not  reftrained  to  any  part  of 
the  body.  See  the  article  Encysted. 

With  regard  to  the  caufe  of  ganglions,  they  feem  generally  to 
proceed  from  an  infpiffation  of  the  juices,  which  are  let  out,  and 
lodged  betwixt  the  fibres  and  membranes,  when  the  tendons  and 
ligaments  of  thofe  parts  have  been  injured  by  a  fall,  blow,  {train, 
contufion,  or  the  like,  in  which  cafe  they  gradually  increafe  more 
or  lefs,  as  long  as  the  fibres  yield  ;  the  juices  find  vent  fo  as  to  advance 
to  the  fize  of  a  filbert,  walnut,  or  even  a  pigeon  s  egg  :  fome  are  oblong, 
round,  or  oval,  with  an  equal  or  uneven  furface:  fome  of  them 
which  are  recent,  may  be  eafily  difperfed ;  and  others,  which  have 
been  of  long  Handing,  hardly  yield  to  any  remedies  but  the  knife. 

The  infpiftated  matter  of  a  recent  ganglion  may  often  be  happily 
difperfed  by  barely  rubbing  the  tumour  well  every  morning  with  the 
fading  faliva,  and  binding  a  plate  of  lead  on  it  afterwards  for  feveral 

weeks  fucceffively.  . 

Many  attribute  a  greater  difeutient  virtue  to  the  lead,  when  it  has 
firft  had  fome  mercury  rubbed  on  it.,  Poreitus,  and  oJiers,  advife 
the  ufe  of  a  plaifter  of  ammoniac  and  mercury,  and  often  to  rub  them 
with  oil  of  foap.  Others  write,  that  a  cure  may  be  readily  performed, 
if  the  patient  lays  his  hand  upon  a  table,  and  ftrikes  on  the  tumour 
with  his  fift:  but  care  fhould  be  taken  not  to  injure  the  bones, 
tendons,  or  other  parts  oi  the  hand  in  linking  the  tumour,  and  the 
fame  care  mull  be  taken  if  there  is  a  neceftity  of  having  recourfe  to 
cauftics  or  incifion,  in  order  to  remove  them. 

Mr.  Sharp  affures  us,  that  he  has  frequently  fucceeded,  by  making 
an  incifion  through  it’s  whole  length,  and  at  the  fame  time  dividing 
the  ligament  of  the  wTift,  anu  afterwards  drefting  as  in  wounds  in 
general.  Air.  Warner  giv^s  two  inftances  of  his  luccefsfully  extir-, 
pating  them  :  he  obfems,  that  the  objection  from  danger  of  wounding 
the  fubjacent  tendon  or  ligament,  is  of  no  weight,  fince  the  accident 
can  be  generally  avoided,  and,  ftiomd  it  happen,  the  difafter  may 
be  eafily  healed,  as  happens  daily  in  wounds  of  this  fort ;  he  recom¬ 
mends  the  cutting  away  part  of  the  cyft,  and  then  digefting  the 
reft  away. 

GANGRENE,  a  very  great  and  dangerous  degree  of  inflamma 
tion,  wherein  the  parts  affected  begin  to  corrupt,  and  put  on  a  date 
of  putrefaction.  A  gangrene  is  dittinguifhed  from  a  fphacelus,  inaf- 
much  as  this  latter  is  not  an  incipient  but  an  abfolute  and  perfedt 
corruption,  or  death  of  the  parts,  already  made.  See  the  article 

Sphacelus.  . 

A  gangrene  may  be  difeovered  generally  from  the  following  hgns  ; 
namely,  the  inflammation,  with  it’s  fymptoms,  which  have  all  along 
been  very  violent,  do  generally  undergo  a  fudden  change,  as  if  they 
were  going  off.  The  parts  w'hich  were  before  fwelled  and  tenfe, 
do  now  grow  foft  and  flaccid,  and  upon  prefting  with  the  finger  on 
the  fkin  and  fat,  it’s  impreffion  remains  behind,  as  in  an  oedema  ; 
at  length  the'cuticula  feparates  from  the  cutis,  often  rifing  up  in 
blifters,  like  thofe  on  burns,  filled  with  a  reddifh,  yellowifh,  and 
black  humour  ;  and  the  fenfe  of  the  limb  is  in  fome  degree  diminiftied. 
See  the  article  Oedema. 

The  caufes  of  a  gangrene,  as  well  as  a  fphacelus,  are  either  exter¬ 
nal  or  internal.  Among  the  internal  caufes  are  reckoned  an  ery- 
fipelas,  and  all  other  inflammations  which  rife  fpontaneoufly,  and 
can  by  no  means  be  difperfed,  nor  brought  to  fuppuration.  Inflam¬ 
mations  of  this  kind  ufually  proceed  from  the  blood’s  being  too 
acrimonious,  or  corrupted  by  the  bile,  or  in  a  fcorbutus  ;  or  when 
the  circulation  of  blood  is  too  quick,  or  too  flow,  by  reafon  of  old 
age,  or  any  other  weaknefs ;  or,  laftly,  when  the  patient  ufes  a 
perverfe  courfe  of  life,  with  refpeft  to  diet,  and  paifions  of  the 
mind,  efpecially  anger,  grief,  and  fear,  during  the  time  of  the  in¬ 
flammation.  By  external  caufes  are  intended  injuries  of  the  a-.r,  cold 
water,  and  the  application  of  topical  remedies  externally  to  the  in¬ 
flamed  parts  ;  which  are  either  cooling,  aftringent,  fat,  oily,  or  the 
like  ;  together  with  all  great  external  hurts  or  accidents,  which 
frequently  happen  to  the  body  through  falls,  blows,  &s.  as  in  wounds, 
fradlures,  luxations,  &c. 

A  gangrene  is  for  the  generality  never  without  danger,  bectufe  it 
eafily  changes  into  a  fphacelus,  or  intire  mortification,  which  never 
admits  of  cure  but  by  taking  off  the  dead  parts.  But  a  gangrene 
which  is  flight,  incipient,  and  not  lpread  far,  but  only  affe&s  the 
fkin  and  fat,  is  not  very  difficult  to  cure  ;  efpecially  when  it  hap¬ 
pens  in  a  young  and  ftout  patient,  in  a  mild  and  temperate  feafon, 
and  does  little  or  no  injury  to  the  mufcles  and  nerves :  but  the  larger, 
more  violent,  and  confirmed  is  the  gangrene,  and  the  fader  it  fpreads, 
the  more  difficult  it  is  generally  to  effect  a  cure,  efpecially  in  an 
old  or  weak  patient  ;  or  in  an  ill  habit  of  body,  from  a  dropfy, 
phthifis,  or  fcorbutus:  the  weather  alfo  being  too  hot,  or  very  cold, 


or  the  parts  affected  being  near  the  thorax,  or  abdomen,  may  make  the 
cafe  more  dangerous.  Nor  can  this  cafe  be  neglefted  without  the 
utmoft  danger  of  life,  or  it’s  fuddenly  turning  into  a  fphacelus. 

Therefore  the  gangrene  muft  be  treated  fo,  that  it  may  not  terminate 
in  a  fphacelus.  For  which  end,  firft  of  all,  in  plethoric  and  ftrong 
habits,  the  patient  muft  be  bled  largely,  and  the  operation  repeated 
at  diferetion  ;  but  in  weak  habits,  it  fhould  be  omitted.  The  re¬ 
mainder  of  the  treatment,  according  to  Heifter,  will  confift  chiefly 
in  obferving  the  following  diredfions.  1.  To  be  careful  111  the 
beginning  to  prevent  all  violent  external  caufes  of  inflammations, 
too  f t r i <fit  a  bandage  in  wounds  and  tradlures,  all  foreign  bodies 
which  are  ftuck  in  the  part,  as  thorns,  fplinfers,  &c.  improper 
medicines  externally  applied,  as  ointment,  oils,  and  plaiftcrs.  with 
cooling  and  aftringent  things  ;  all  which  fhould  be  removed  as  icon  as 
poftible.  2.  The  next  obfervation  refpedfs  chiefly  the  keeping  up 
the  patients  ftrength,  efpecially  in  weak  and  old  people.  This  may 
be  bed  effedled  by  ordering  a  diet  which  not  only  affords  good  juices, 
but  is  alfo  well  accommodated  to  the  age,  conftiiu-tion,  and  other  cir- 
cumftances  of  the  patient.  In  weak  and  old  people,  the  mod  fufiable 
diet  will  be  foups,  (Lengthening  broths,  Sc c.  With  reiptdl  to 

medicines,  the  mod  proper  are  the  corroborants,  utually  termed 
cordials,  as  the  fpirits,  effences,  powders,  and  elefiluaries  ol  that 
tribe;  efpecially  made  up  or  mixed  with  contested  alkermes.  It 
will  be  proper  alfo,  in  this  cafe,  frequently  to  apply  a  fponge  to 
the  nofe  or  carpal  arteries,  which  has  been  dipped  in  hungary  water  ; 
alfo  to  bind  it  to  the  temples.  For  patients  who  are  of  a  more 
warm,  fanguine,  and  bilious  habit,  foups  and  ptifans  mixed  with 
acid  juice  of  citrons  or  lemons,  will  be  very  proper  ftrengtheners  ; 
at  the  fame  time,  not  neglefiting  other  medicines,  which  are  proper 
to  be  ufed  in  fevers ;  but  the  Peruvian  bark  is  by  many  celebrated 
!  in  this  diforder  beyond  anv  other  internal  medicine.  3.  i  he  chief 
and  laft  obfervation  concerning  the  treatment  of  a  gangrene,  is  chiefly 
to  difeharge  the  ftagnating  and  corrupted  blood  from  the  parts 
affefiled  as  foon  as  polfible,  to  prevent  the  ncighouring  parts  from 
being  affe&ed  thereby. 

The  principal  means  to  effed  this  are,  1.  To  make  ufe  of  pro¬ 
per  internal,  {Lengthening  medicines.  2.  To  make  fcarifications 
on  the  part  affeded,  by  numerous  incifions  lengthways,  and  of  a 
diffident  depth,  in  order  to  difeharge  the  ftagnating  and  corrupted 
blood,  and  to  make  wav  for  the  ingrefs  of  the  virtues  of  the  difeutient 
medicines,  which  are  applied  externally.  Laftly,  3.  Difeutient, 
ftimulating,  and  balfamic  fomentations  and  cataplafms  which  refill 
putrefadion,  are  to  be  carefully  applied  to  the  dilordered  part.  The 
fomentation  is  to  be  applied  hot,  feveral  times  in  a  day  to  the 
parts  affeded,  by  means  of  linen  or  woollen  cloths;  and  to  give  a 
lading  warmth,  we  may  apply  a  hot  tile  wrapped  up  in  a  thick  cloth, 
or  hot  bag  of  fand. 

GANNET,  in  ornithology,  a  bird  of  the  larus  or  gull  kind, 
frequent  on  the  weftern  coafts  of  England.  It  is  equal  in  fize  to 
the  common  duck.  The  upper  part  of  the  body  is  of  a  deep  rufty 
ferruginous  colour,  much  like  that  of  the  common  buzzard,  and 
the  bread  and  belly,  are  alfo  brown,  but  paler.  It  is  an  extremely 
fingular  fpecies,  it’s  whole  afped,  in  fome  degree,  approaching  to  that 
of  fome  of  the  larger  birds  of  prey. 

GANTLET,  or  Gauntlet,  a  large,  ftrong  glove,  made  to 
cover  the  arm,  or  hand,  of  a  cavalier,  armed  at  all  points. 

The  gauntlet  was  frequently  thrown,  like  the  glove,  by  way  of 
challenge. 

Gantlet,  in  furgery,  is  a  kind  of  bandage  for  the  hand,  being 
a  fwathe,  four  or  five  yards  long,  wherewith  they  wrap  up  the  hand, 
and  all  the  fingers,  one  after  another. 

GANTLOPE,  or  Gauntlope,  vulgarly  pronounced  gauntlet, 
is  a  puniftiment  for  felony,  or  fome  other  heinous  offence,  in  a  fhip 
of  war.  For  this  purpofe,  the  whole  fhip’s  crew  is  difpofed.  in  two 
.  rows,  Handing  lace  to  face  on  both  Tides  ot  the  deck,  fo  as  to  form 
a  lane,  w  hereby  to  go  forward  on  one  fide,  and  return  aft  on  the 
other  ;  each  perfon  being  furnillied  with  a  fmall  twilled  cord,  called 
a  knit/le,  having  two  or  three  knots  upon  it.  The  delinquent  is 
then  dripped  naked  about  the  waift,  and  ordered  to  pafs  forward 
between  the  two  rowrs  of  men,  and  aft  on  the  other  fide  a  certain 
number  of  times,  rarely  exceeding  three  ;  during  w'hich  every  perlon 
gives  him  a  (tripe  as  he  runs  along.  This  puniftiment,  which  is 
called  running  the  gauntlet,  is  feldom  inflicted,  except  for  fuch  crimes 
as  will  naturally  excite  a  general  antipathy  among  the  Teamen. 

GANYMEDE,  a  term  lately  come  in  ufe  to  exprefs  a  catamite, 
or  bardacio.  See  Sodomy. 

The  expreffion  takes  it’s  rife  from  a  young  beautiful  7  rojan 
fliepherd,  thus  called,  whom  Jupiter,  under  the  figure  of  an  eagle, 
ravifhed,  or  carried  off,  as  he  was  hunting  upon  mount  Ida ;  and 
made  him  his  cup-bearer,  in  the  place  of  Hebe  ;  who,  having  made 
a  falfe  ftep,  and  fpilt  her  liquor,  was  burned  out  of  that  office. 

Others  fay,  that  Ganymede  was  ravifhed  by  7  antalus,  king  of 
Phrygia  ;  and  that  the  eagle  expreifed  the  fwiftnefs  w'herewith  he 
was  carried  off. 

GAOL,  or  Jail,  a  prifon,  or  place  of  legal  confinement,  for 
criminals  and  debtors.  Every  county  hath  two  gaols ;  one  for 
debtors,  which  may  be  any  houfe  where  the  iheriff  plcafes  ;  the  other 
for  the  peace  and  matters  of  the  crown,  which  is  the  county  gaol. 

If  a  gaol  be  out  of  repair,  infufficient,  &c.  the  juftices  of  the 
peace  in  the  quarter  feifions  may  agree  with  workmen  lor  rebuilding, 
or  repairing  it ;  and,  by  warrant  under  their  hands  and  feals,  order 
the  fum  agreed  upon- to  be  levied  upon  the  feveral  hundreds  and 
divifions  in  the  county,  bv  a  proportionate  rate.  10  &  11  W.  Ill. 
cap.  19.  See  PRisoN-tfmiLwg'. 

GAOLER,  is  the  mafter  of  a  prifon  ;  one  that  hath  the^cuftody 
of  the  place  where  prifoners  are  kept.  Sheriffs  muft  make  Inch 
gaolers  for  whom  they  will  anfwer ;  but  if  there  is  a  default  in  the 
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gaoler,  action  lies  againft  him  for  an  efcape,  &c.  2  Inft.  592.  In 
common  cafes  the  Ihcriff  or  gaoler  are  chargeable  at  the  difcretion 
of  the  party  ;  though  the  fheriff  is  mod  ufually  charged.  Wood  s 
Inft.  76. 

By  8  and  9  W.  III.  cap.  27,  marfhal  and  warden  taking  any 
reward  to  connive  at  prifoners’  efcape,  forfeits  500/.  and  his  faid 
office.  The  office  of  marfhal  of  the  king’s  bench,  and  warden  of  the 
Fleet,  (hall  be  executed  by  thofe  who  have  the  inheritance  of  the  faid 
prifons,  or  their  deputies,  &c.  By  3  Geo.  I.  cap.  15,  no  one  Ihall 
purchafe  the  office  of  gaoler,  or  any  other  office  pertaining  to  the  high 
fheriff,  under  pain  of  goo l. 

Where  a  gaol  is  broken  by  thieves,  the  gaoler  is  anfwerable  ;  not 
if  it  be  broken  by  enemies. 

GARAGAY,  in  zoology,  a  rapacious  bird  of  Mexico,  of  the 
fize  of  our  kite;  it’s  head  and  the  tips  of  its  w'ings  are  white  :  it 
makes  but  fhort  flights  ;  it  is  very  fond  of  the  eggs  of  tortoifes  and 
crocodiles,  and  hunts  the  places  where  they  have  buried  them  in 
the  fands. 

GARBE,  in  heraldry,  a  reprefentation  of  a  fheaf  of  corn,  or  other 
grain  ;  fometimes  borne  in  coat-armour,  to  fignify  fummer,  or  the 
month  of  Auguft  ;  as  the  bunch  of  grapes  denotes  autumn. 

GARBLER,  of  /pices,  an  officer  of  great  antiquity  in  the  city  of 
London,  who  is  impowered  to  enter  any  Atop,  warehoufe,  <kc.  to 
view  and  fearch  drugs,  &c.  and  to  garble  and  cleanfe  them. 

GARBLES,  the  duft,  foil,  or  filth,  fevered  from  good  fpice,  drugs, 
&c. 

GARBLING  off  pices,  drugs,  &c.  the  cleanfing  them  from  the 
drofs  and  duft,  and  fevering  the  good  from  the  bad. 

Garbling  of  bow-ftaves,  is  the  Anting,  or  culling  out  the  beft. 

GARBOARD-yf/Trte,  in  a  ffiip,  the  firft  feam  next  to  the  keel. 

Garboard-^vW:,  the  firft  plank  fattened  on  the  keel. 

GARCON,  orGARSOON,  a  French  term,  literally  fignifying  a 
boy,  or  male  child,  any  time  before  his  marriage.  All  the  fervants 
in  the  French  king’s  chambers,  wardrobe,  &c.  who  do  the  letter 
offices  thereof  under  the  proper  officers,  are  called  gardens  de  la 
chambre,  de  la  garde  robe,  &rc. 


A  Comprehensive  and  Systematic  Treatise  on  Gardens, 

and  the  Art  of 

GARDENING. 

Bear  me  to  Baia’j  charming,  gentle  feats, 

Or  cover  me  in  Um  BRI  a’s  green  retreats  ; 

Where  ev’n  rough  rocks  with  tender  myrtles  bloom. 

And  trodden  weeds  fend  out  a  rich  perfume  ; 

Where  weflern  gales  eternally  rejide. 

And  all  the  Jeafons  lavijh  all  their  pride  : 

Bloffoms  and  fruits  and  flow'rs  together  rife. 

And  the  whole  year  in  gay  confufion  lies.  Addison. 

A  Garden  is  an  enclofure,  or  plot  of  ground,  curioufly  cultivated, 
and  furnifhed  with  variety  of  plants,  flowers,  fruits,  &c. 

Cardens  are  diftinguifhed  into  Rower-gardens,  fault-gardens,  and 
kitchen  -gardens ;  the  firft  are  for  pleafure,  and  ornament,  and  there¬ 
fore,  are  placed  in  the  moft  confpicuous  parts  ;  the  two  latter  are  for 
fervice,  and,  therefore,  made  in  more  obfeure  and  retired  places. 
Thefe  were  formerly  diftinft,  but  they  are  now  generally  united  ; 
becaufe  they  both  require  a  good  foil  and  expofure,  and  are  equally 
placed  out  of  the  view  of  the  houfe. 

The  principal  things  to  be  confidered  with  refpecEt  to  a  pleafure 
garden,  are  the  fttuation  and  expofure,  the  foil,  water,  profpedl,  and 
the  method  of  defigning  or  laying  it  out. 

I.  Situation  of  a  Garden. 

As  to  the  fttuation,  it  ought  to  be  fuch  a  one  as  is  wholefome,  and 
in  a  place  neither  too  high  nor  too  low  ;  for  if  a  garden  be  too  high, 
it  will  bp  expofed  to  the  winds,  which  are  very  prejudicial  to  trees ; 
and  if  it  be  too  low,  the  dampnefs,  the  vermin,  and  the  venomous 
creatures  that  breed  in  ponds  and  marfliy  places,  aifd  much  to  their 
infalubrity.  The  moft  happy  fituation  is  on  the  fide  of  a  hill,  efpe- 
cially  if  the  flope  be  eafy,  and  in  a  manner  imperceptible  ;  if  a  good 
deal  of  level  ground  be  near  the  houfe  ;  and  if  it  abounds  with 
fprings  of  water  ;  for,  being  fheltered  from  the  fury  of  the  winds, 
and  the  violent  heat  of  the  fun,  a  temperate  air  will  be  there  enjoyed  ; 
and  the  water  that  defeends  from  the  top  of  the  hill,  either  from 
fprings  or  rain,  will  not  only  fupply  fountains,  canals,  and  cafcades 
for  ornament,  but  when  it  has  performed  it’s  office,  will  water  the 
adjacent  valleys,  and,  if  it  be  not  fuffered  to  ftagnate,  will  render 
them  fertile  and  wholefome.  Indeed,  if  the  declivity  of  the  hill  be 
,  too  deep,  and  the  water  too  abundant,  a  garden  on  the  fide  of  it 
may.  frequently  fuffer,  by  having  the  trees  torn  up  by  torrents  and 
floods  ;  and  by  the  tumbling  down  of  the  earth  above,  the  walls  may  be 
,  demolifhed,  and  the  walks  fpoiled.  It  cannot,  however,  be  denied, 
that  the  fituation  ot  a  plain,  or  flat,  has  feveral  advantages  which 
the  higher  fituation  has  not,  for  floods  and  rain  commit  no  damage  ; 
there  is  a  continued  profpect  of  campaigns,  interfered  by  rivers, 
ponds,  and  brooks,  meadows  and  hills  covered  with  woods  or  build¬ 
ings  ;  befides,  the  level  furface  is  lefs  tirefome  to  walk  on,  and  lefs 
chargeable,  than  that  on  the  fide  of  a  hill,  fince  terrace  walks  and  fteps 
are  not  there  neceffary  ;  but  the  greateft  difadvantage  of  flat  gardens, 
is  the  want  of  thofe  extenfive  profpecls  which  rifing  grounds  afford. 

II.  The  Soil. 

A  good  earth,  or  foil,  is  next  to  be  confidered  ;  for  it  is  fcarce 
poftible  to  make  a  fine  garden  in  a  bad  foil  ;  there  are  indeed  ways 
to  meliorate  ground,  but  they  are  very  expenfive  ;  and  fometimes 
when  the  expence  has  been  bellowed  of  laying  good  earth  three  feet 
deep  over  the  whole  furface,  a  whole  garden  has  been  ruined,  when 
the  roots  ef  the  trees  have  come  to  reach  the  natural  bottom. 


To  judge  of  the  quality  of  the  foil,  obferve  whether  there  be  any 
heath,  tfoftles,  or  fuch  like  weeds  growing  fpontaneoutty  in  it  ;  for 
they  are  certain  figns  that  the  ground  is  poor.  Or  if  there  be  large 
trees  growing  thereabouts,  obferve  whether  they  grow  crooked,  ill 
fhaped,  and  grubby  :  and  whether  they  are  of  a  faded  green,  and  foil 
of  mofs,  or  infefted  with  vermin  ;  if  this  be  the  cafe,  the  place  is  to 
be  reje£ted  :  but,  on  the  contrary,  if  it  be  covered  with  good  grafs  fit 
for  pafture,  you  may  then  be  encouraged  to  try  the  depth  of  the  foil 
To  know  this,  dig  holes  in  feveral  places,  fix  feet  wide,  and  four  Let 
deep  ;  and  if  you  find  three  feet  of  good  earth,  it  will  do  very  well  • 
but  lefs  than  two,  will  not  be  fufficient.  The  quality  of  good  ground 
is  neither  to  be  fiony,  nor  too  hard  to  work  ;  neither  too  dry,  too 
moift,  nor  too  Tandy  and  light  ;  nor  too  ftrong  and  clayev  which 
is  the  w’orft  of  all  for  gardens. 

III.  Water. 

The  next  requifite  is  water,  the  want  of  which  is  one  of  the 
greateft  inconveniences  that  can  attend  a  garden,  and  will  bring  a 
certain  mortality  upon  whatever  is  planted  in  it,  efpecially  in  the 
greater  droughts  that  often  happen  in  a  hot  and  dry  fituation  in  fum¬ 
mer  ;  befides,  it’s  ufefulnefs  in  fine  gardens  for  making  fountains, 
canals,  cafcades,  See.  which  are  the  greateft  ornaments  of  a  garden. 

IV.  The  Prospect. 

The  fourth  thing  to  be  confidered,  is  the  profpedft  of  a  fine  country  ; 
and  though  this  is  not  fo  abfolutely  neceffary  as  water,  yet  it  is  one 
of  the  moft  agreeable  beauties  of  a  fine  garden:  befides,  if  a  garden 
be  planted  in  a  low  place  that  has  no  kind  of  profpedt,  it  will  not 
only  be  difagreeable,  but  unwhol,efome. 

V.  Designing  or  Disposition. 

In  the  laying  out  and  planting  of  gardens,  the  beauties  of  nature 
fhould  always  be  ftudied  ;  for  the  nearer  a  garden  approaches  to 
nature,  the  longer  it  will  pleafe.  The  area  of  a  handfome  garden, 
may  take  up  thirty  or  forty  acres,  but  not  more  ;  and  the  following 
rules  Ihould  be  obferved  in  the  difpofition  of  it.  There  ought  always 
to  be  a  defeent  at  lead  three  fteps  from  the  houfe  to  the  garden  ;  this 
will  render  the  houfe  more  dry  and  wholefome,  and  the  profpefi 
on  entering  the  garden  more  extenfive.  The  firft  thing  that  Ihould 
prefent  itfelf  to  view,  fhould  be  an  open  lawn  of  grafs,  which  ought 
to  be  confiderably  broader  than  the  front  of  the  building  ;  and  if 
the  depth  be  one  half  more  than  the  width,  it  will  have  a  better  effeft: 
if  on  the  Tides  of  the  lawn  there  are  trees  planted  irregularly,  by 
way  of  open  groves,  the  regularity  of  thje  lawn  will  be  broken,  and 
the  whole  rendered  more  like  nature.  For  the  convenience  of 
walking  in  damp  weather,  this  .lawn  Ihould  be  furrounded  with  a 
gravel  wa!k,  on  the  outfide  of  which  Ihould  be  borders  three  or  four 
feet  wide,  for  flowers  :  and  from  the  back  of  thefe,  the  profpedl  wilt 
be  agreeably  terminated  by  a  Hope  of  ever-green  Ihrubs,  which  how¬ 
ever,  Ihould  never  be  fuffered  to  exclude  agreeable  profpe£ts,  or  the 
view  of  handfome  buildings.  Thefe  walks  may  lead  through  the  dif¬ 
ferent  plantations,  gently  winding  about  in  an  eafy  natural  manner, 
which  will  be  more  agreeable  than  either  thofe  long  ftrait  walks, 
too  frequently  feen  in  gardens,  or  thofe  ferpentine  windings,  that 
are  twitted  about  into  fo  many  fhort  turns,  as  to  render  it  difficult  to 
walk  in  them  :  and  as  no  garden  can  be  pleafing  where  there  is  a 
want  of  {hade  and  fhelter,  thefe  walks  fhould  lead  as  foon  as  pottible 
into  plantations,  where  perfons  may  walk  in  private,  and  be  fheltered 
from  the  wind.  Where  the  borders  of  the.  gardens  are  fenced  with 
walls  or  pales,  they  Ihould  be  concealed  with  plantations  of  flowering 
fhrubs  intermixed  with  laurels,  and  other  ever-greens,  which  will  have 
a  good  effeff,  and  at  the  fame  time  conceal  the  fences,  which  are 
difagreeable,  when  left  naked  and  expofed  to  the  fight.  Groves  are 
the  moft  agreeable  part  of  a  garden,  fo  that  there  cannot  be  too  many 
of  them  ;  only  that  they  muft  not  be  too  near  the  houfe,  nor  be  fuf- 
fered  to  block  up  agreeable  profpedls.  To  accompany  parterres, 
groves  opened  in  compartments,  quincunxes,  an  arbour-work  with 
fountains,  Sec.  are  very  agreeable.  Some  groves  of  ever-greens 
Ihould  be  planted  in  proper  places,  and  fome  fquares  of  trees  of  this 
kind  may  alfo  be  planted  among  the  other  wood.  See  Quincunx,  &c. 

VI.  Rivulets,  &c. 

Narrow  rivulets,  if  they  have  a  conftant  ftream,  and  are  judi- 
cioufly  led  about  a  garden,  have  a  better  effedl  than  many  of  the  large 
ftagnating  ponds  or  canals  fo  frequently  made  in  large  gardens. 
When  wildernefles  are  intended,  they  fhould  not  be  cut  into  liars 
and  other  ridiculous  figures,  nor  formed  into  mazes,  or  labyrinths, 
which  in  a  great  defign  appear  trifling.  Buildings,  ftatues,  and 
vafes,  appear  very  beautiful ;  but  they  ftiould  never  be  placed  tod 
near  each  other :  magnificent  fountains  are  alfo  very  ornamental ; 
but  they  ought  never  to  be  introduced,  except  there  be  water  to 
keep  •them  continually  running.  The  fame  may  alfo  be  obferved 
of  cafcades  and  other  falls  of  water.  See  the  article  Cascades, 
Fountains,  &c. 

In  fhort,  the  feveral  parts  of  a  garden  ftiould  be  diverfified  ;  but 
in  places  where  the  eye  takes  in  the  whole  at  once,  the  two 
Tides  fhould  be  always  the  fame.  In  the  bufinefs  of  defigns,  the 
aim  fhould  be  always  at  what  is  natural,  great,  and  noble.  The 
general  difpofition  of  a  garden,  and  of  it’s  parts,  ought  to  be  accom¬ 
modated  to  the  different  fituations  of  the  ground,  to  humour  it  s 
inequalities,  to  proportion  the  number  and  forts  of  trees  and  Ihrubs  to 
each  part,  and  to  Unit  out  from  the  view  of  the  garden  no  objedls  that 
may  become  ornamental.  And  before  a. garden  is  planned  out,  it 
ought  ever  to  be  confidered,  what  it  will  be  when  the  trees  have 
had  twenty  years  growth. 

GARDENING. 

This  is  properly  a  branch  of  agriculture,  containing  the  cultivation 
of  gardens.  See  the  article  Garden. 

The  art  of  gardening  affords  a  variety  of  delights.  It  teaches  how 

to 
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todifpofe  fruit-trees,  flowers,  and  herbs  to  the  belt  ad  vantage,  whether 
for  profit  or  pleafure;  and  {hews  how  to  prepare  the  foil  for  fowing 
the  different  kinds  of  feeds,  as  well  as  how  to  treat  the  plants  when 
grown  up.  It  is  a  pleafure  to  behold  a  perfon  employed  amongft  the 
plants  of  a  fpacious  garden,  in  reforming,  by  proper  methods,  a 
growth  of  natural  wildings;  to  fee  him  cultivate  mutual  alliances 
between  his  plants,  by  grafting  or  inoculation,  wherebvthc  bad  are 
meliorated,  and  the  good  rendered  hill  more  perfeCL  By  this  means, 
a  plant  taken  from  the  wilds  of  a  forefl,  foftens  it’s  favage  nature, 
and  will  fometimes  divert  iffelf  of  it’s  thorns,  when  it  happens  to 
beaffociated  with  a  domeftic  one. 

In  the  fubfequent  part  of  this  treatife,  we  have  attempted  to  give 
a  general  and  mftrudfive  view  of  this  valuable  art,  arranging  it’s 
various  parts  in  the  mod  methodical  and  pleafing  manner :  not 
omitting  anv  thing  that  might  tend  to  illuftrdte  a  fubjedt  highly 
agreeable  to  moft  forts  of  perfons,  and  particularly  entertaining  to 
all  elegant  minds. 

TZvGARDENER’s  UNIVERSAL  MONTHLY  CALENDAR. 

JANUARY. 

Bufmefs  to  be  done  in  the  Kitchen  Garden. 

Sow  cucumbers  and  melon  feeds,  on  hot-beds;  and  repeat  this 
every  week,  to  guard  againft  accidents.  The  plants  in  thehot-beds 
muft  have  the  fun  given  them  thro’  the  glalfes  at  proper  feafons,  to 
preferve  them  from  the  pernicious  fumes  and  rteam  of  the  bed ; 
which  mav  be  alfo  prevented  bv  allowing  a  quantity  of  earth,  fix 
inches  thick,  to  cover  the  dung,  which  fupprelfes  the  fleams,  and 
keeps  them  under.  Make  hot-beds  for  afparagus. 

Sow  fmall  fallads,  ofradifh,  crefles,  and  lettuce  upon  hot-beds 
made  declining;  allowing  them  air,  when  feafon  ble :  and  now 
you  are  to  plant  mint  upon  hot-beds  for  fallading.  Plant  ftraw¬ 
berries  upon  a  moderate  hot -bed,  for  early  fruit,  and  drefs  your 
ftrawberries  with  frefh  earth.  Give  alfo  frefh  earth  to  your  fage, 
thyme,  and  other  fweet  herbs,  without  impeding  their  roots. 

Plant  cabbages,  turneps,  carrots,  and  parfneps  for  feed.  Sow 
hotfpur-peaS,  and  other  early  peas  and  beans.  Set  traps  for  mice 
and  other  vermin,  which  dertroy  them. 

Continue  to  trench  ground,  and  lay  it  in  ridges:  and  if  the  wea¬ 
ther  be  frofty,  all  neceflary  manures  are  to  be  brought  into  the^ar- 
den  for  enriching  the  ground. 

In  the  Fruit-Garden. 

Continue  the  pruning  of  vines,  which  have  been  negledied  in  the 
months  of  November  and  December.  Likewife  prune  large  orchard 
trees,  taking  away  the  luxuriant  branches  clofe  to  the  ftem. 

Continue  and  complete  the  pruning  of  pears,  both  thofe  againrt  a 
wall,  and  ftandards.  Pears,  apples,  and  plums,  on  efpaliers,  are  alfo 
this  month  to  be  pruned  as  dwarfs.  Decayed  and  dead  branches  of 
frees  are  alfo  to  be  cut  away ;  and  too  much  wood  of  others  is  to  be 
avoided,  efpecially  in  the  middle  of  the  trees.  At  the  latter  end  of 
the  month  gather  cyons  for  grafts,  from  pears  and  plums,  and  lay 
them  half-way  in  the  earth  till  the  next  month,  the  grafting  feafon, 
which  will  make  them  take  the  better;  and  if  they  are  to  be  fent 
anydillance,  it  is  beft  to  flick  their  ends  in  clay,  and  bind  them 
together  with  a  ftraw-band. 

This  is  the  beft  time  to  remove  large  trees ;  for  the  weather  being 
frofty,  the  clod  of  earth  about  the  roots  remains  entire,  and  pre- 
ferves  the  trees.  Uncover  the  roots  of  fuch  trees  as  are  too  luxu¬ 
riant,  abating  fome  of  their  large  roots;  After  a  fhawer  of  rain, 
cleanfe  fruit-trees  from  mofs,  with  the  back  of  a  knife,  or  a  hair¬ 
cloth  ;  and  pick  fnails  from  fruit-trees. 

It  is  alfo  now  a  good  time  to  make  compofitions  of  earth,  by 
mixing  feveral  foils  of  different  natures  together,  as  fand  with  clay, 
&c.  which  for  trees  and  other  durable  plants  has  been  preferred  to 
dung.  They  murt  lie  fome  time  before  ufed. 

In  the  Fi.ower-Garden. 

If  the  weather  is  open,  plant  anemony  and  ranunculus  roots.  New 
earth  with  light  mould,  the  roots  of  auriculas;  and  fill  up  the  chinks 
round  the  fides  of  the  pots;  but  dirturb  not  the  roots;  nor  bury  any 
of  the  leaves,  which  moulders  them  away. 

Fling  loofe  ftraw  over  vour  beds  of  anemonies  and  ranunculufes ;  and 

Sireferve,  from  continued  rains  and  other  bad  weather,  your  earlier 
orts  of  flowers.,  with  mattings  or  other  fupported  coverings.  Upon 
a  thaw  of  fnow,  where  there  are  no  fuch  coverings,  remove  it  as 
expeditioufly  as  poffible,  for  fnow-water  has  a  very  ill  effedl  upon 
the  roots  of  flowers.  Guard  well  againft  mice. 

Carefully  roll  gravel-walks  after  froft  and  rain,  which  kills  the 
mofs. 

In  the  Green-HoVse. 

Pick  off  all  withered  and  mouldy  leaves  from  plants.  Give  no 
water  to  any  plant,  unlefs  there  be  thelaft  neceflity,  that  it  cannot 
fupport  without  it:  and  if  the  weather  be  fevere,  it  is  beft  not  to 
make  the  plants  grow  by  any  forced  heat,  becaule  the  fhoots  are 
fickly  and  untimely  ;  but  rather  endeavour  to  keep  out  the  cold. 

Upon  a  thaw,  it  is  good  to  make  fmall  charcoal  fires,  at  the  fame 
time  letting  in  a  little  air,  the  weather  being  not  very  cold,  to  dry 
damps  and  vapours. 

Now  is  the  time  to  provide  all  forts  of  garden  tools. 

General  IVork  to  be  done  in  January. 

In  the  kitchen-garden,  the  greatert  bufinefs  of  this  month  is  the 
management  of  hot-beds.  To  make  a  hot-bed  for  common  ufe, 
in  fome  part  of  your  garden  well  expofed  to  the  fun;  and  it  is  fo 
much  the  better  if  under  a  warm  wall  defended  from  the  north-eaft 
and  fouth  wefterly  winds,  mark  out  the  extent  and  dimenfions  of 
your  bed  as  oecafion  {hall  require  (wherein  four  feet  is  the  ufual 
breadth),  and  drive  flakes  into  the  ground  on  every  fide,  about  a  foot 
No.  82.  Vol.  II. 


afunder;  and  beinc  a  yard  above  ground  at  lead,  wind  -he  (takes 
round  with  rods  in  the  nature  of  wattling,  or  rather  with  a  rope  made 
of  hav  or  ftraw';  then  fill  it  with  new  horfe  dung,  and  wet  litter, 
treading  itdown  very  hard  at  three  feveral  times  in  the  filling, fo  that 
the  whole  may  be  of  an  equal  hardnefs.  The  bed  being  fo  made, 
fix  your  wooden  frames,  fitted  to  rhe  fame  for  the  reception  of  the 
mould  at  top,  and  for  the  fupport  of  the  glafs-frames  for  covering 
flopeways;  in  the  doing  whereof,  care  is  to  be  taken  that  there  be 
fuflicient  room  left  both  for  the  earth  and  the  {hooting  of  your  plants; 
then  put  in  rich  fifted  earth,  of  the  beft  mould  you  can  get,  four 
inches  thick ;  or,  what  is  preferable  to  it,  the  earth  ot  an  old  hot-bed 
well  rotted.  The  bed  murt  be  covered  with  mats,  or  ftraw,  fup¬ 
ported  with  fhort  flicks;  and  fo  remain  about  a  week  before  it  will 
abate  it’s  extreme  heat,  fo  as  to  be  in  a  fit  temper  for  ufe  ;  which- 
you  may  know  by  thruftinga  fmall  rod  as  far  into  the  bed  as  you 
can ;  and  then  after  it’s  being  in  fome  time,  pull  it  out  and  you  may 
feel  the  heat  with  your  fingers;  It  ought  to  be  warm,  and  not  hot ; 
and  when  the  heat  lelfeneth  at  any  time,  you  may  renew  it,  by 
applying  new  dung  to  the  fides  of  your  bed ;  or  it  may  be  done  by 
ftirring  of  the  bed. 

When  your  plants,  &c.  are  come  up  in  the  hot-bed,  give  them 
air,  and  acquaint  them  with  the  fun  by  degrees  ;  and  when  they  are 
ftrong  enough,  they  are  to  be  removed  either  to  a  fecond  hot-bed, 
lefs  hot,  or  into  very  rich  earth,  keeping  them  from  the  mid-day 
fun  till  well  fettled,  giving  them  frequent  gentle  waterings.  Plants 
in  hot-beds  are  to  be  defended  from  the  cold  air,  by  covering  the 
glaffes  a  ’ittle  before  fun-fet,  with  litter  and  mats. 

Moft  gardeners  make  their  feed-beds  for  melons  and  cucumbers 
in  this  month,  for  railing  and  cultivating  them  before  their  natural 
fealon :  and  this  is  done  though  the  ground  is  fometimes  covered  with 
fnow.  But  to  go  to  work  more  fuccefsfully,  it  has  been  recommend¬ 
ed  that  a  hot-bed  fhould  be  prepared,  in  the  firlt  week  of  October, 
about  four  feet  fquareand  two  feet  high,  wherein  the  feeds  both  oF 
melons  and  cucumbers  are  to  be  fown  when  the  heat  of  it  is  mode¬ 
rated  ;  a  week  after  they  are  come  up,  plant  them  four  inches  apart 
on  the  fame  bed,  having  ftirred  the  earth  very  well :  in  October 
the  days  are  ufually  warm,  and  the  plants  may  be  allowed  to  have 
air;  which  they  cannot  have  with  fatety  in  January,  when  frofts 
and  blalts  continually  reign;  but  the  nights  are  uncertain ;  and 
therefore  the  plants  muft  be  then  covered  up  clofe  with  the  glalfes 
and  mats.  In  this  firft  railing  of  plants,  a  gardener  may  make 
them  as  hardy  as  he  pleafes  with  due  care. 

The  feeds  of  melons  arc  fet  in  the  hot-bed  two  or  three  in  a  hole, 
about  an  inch  deep  ;  and  fome  let  the  feeds  be  firft  fteeped  in  milk 
twenty-four  hours.  When  your  feeds  are  in  the  ground,  cover  up 
your  bed  to  prelerve  it  warm:  and  when  they  are  come  up;  then 
cover  them  with  drinking  glalfes,  leaving  room  for  a  little  air  near 
the  ground.  Some  gardeners  preferibe  to  cover  your  melon  bed  two 
or  three  inches  with  fand,  to  increafe  the  heat  of  the  fun  by  re¬ 
flection  ;  but  tiles  under  the  fruit  may  do  as  well. 

Towards  the  end  of  April  you  may  remove  your  melon  plants  out 
of  the  hot-bed,  into  the  beds  wherein  they  are  to  grow  all  the  fum- 
mer.  And  cucumbers  are  propagated  after  the  fame  manner  as 
melons;  but  they  are  more  hardy.  See  more  of  melons  and  cu¬ 
cumbers  in  the  months  of  March  and  April. 

To  raife  afparagus  on  hot-beds,  make  choice  of  a  piece  of  ground 
that  has  been  made  rich  with  dung,  and  well  dug  and  mellowed ;  upon 
which  Alike  lines  at  feven  or  eight  inches  apart,  and  plant  the 
afparagus  roots  in  them  at  four  inches  diftance,  when  they  are  a  year 
old:  in  this  nurfery  they  are  to  remain  two  years,  kept  clean  from 
weeds,  before  they  will  be  fit  for  the  hot-bed.  The  hot-bed  muft  be 
made  pretty  ftrong,  and  be  covered  immediately  with  earth  fix 
inches  thick,  encompalfed  round  with  bands  of  ftraw ;  in  this,  plant 
your  afparagus  roots,  from  the  nurfery  beds,  as  clofe  as  they  can  be 
placed  together,  without  trimming  them :  this  being  done,  cover  the 
buds  of  the  plants  two  inches  thick  with  earth,  and  let  them  remain 
fo  five  or  fix  days  before  the  frame  and  glaffes  are  put  over  them; 
and  then  lay  on  three  inches  thick  of  frefh  earth  over  the  whole. 
In  about  ten  days  after  planting,  the  buds  will  appear  ;  and  then 
give  them  what  air  the  feafon  will  permit,  which  makes  them  green 
and  of  a  good  tafte.  The  bed  will  laft  good  about  a  month,  pro¬ 
ducing  daily  frefh  buds,  if  the  weather  be  not  too  fevere:  when  it 
begins  to  cool,  warm  horfe-litter,  laid  upon  the  glaffes  every  night, 
will  contribute  as  much  to  facilitate  the  {hoot  of  the  buds,  as  if 
new  dung  were  applied  to  the  roots. 

The  time  for  this  work  is  not  only  in  this  month,  but  from 
November  to  April  (making  frefh  beds  every  month  to  follow  one 
another  for  a  conftant  fupply),  and  in  April  comes  in  the  natural 
crop. 

A  very  moderate  hot-bed,  made  after  the  manner  we  have  firft  di¬ 
rected,  will  ferve  to  propagate  early  ftrawberries.  And  you  may 
make  a  bed  to  raife  a  fallad  in  a  very  few  hours,  by  the  ufe  ot  pow¬ 
dered  lime  and  hot  dung,  the  dung  being  in  the  middle,  and  the  lime 
underneath  and  at  top;  and  that  covered  with  fine  rich  mould. 

Radifhes  are  raifed  on  the  hot-bed,  having  fufficient  thicknefs  of 
good  rich  light  mould,  that  they  may  have  depth  to  root  in  befote 
they  reach  the  dung.  And  to  have  large  and  clean  radifhes,  make 
holes  as  deep  as  your  finger,  about  three  inches  diftance;  into  each 
hole  drop  a  found  feed  or  two,  and  cover  the  feeds  a  little,  leavirg 
the  reft  of  the  hole  open ;  by  which  means  they  will  grow  to  the 
height  of  the  hole  before  they  dilate  their  leaves,  and  yield  a  long 
and  tranfparent  root. 

You  may  fow  radifhes  all  the  year,  thofe  in  the  winter  in  hot¬ 
beds. 

Creffes,  lettuce,  muftard,  and  other  fallading,  arc  generally  railed 
from  the  feeds  fown  in  drills  or  lines,  in  fuch  an  eXpofure  as  the  fea¬ 
fon  of  the  year  requires;  in  the  winter  months,  on  moderate  hot¬ 
beds;  in  the  fpring,  under  glaffes  and  frames ;  and  in  the  fummer, 
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on  natural  beds  of  earth.  Crelfes  fown  in  the  natural  ground  in 
Augult,  refill  the  frofls  of  winter,  and  help  greatly  to  enrich  hot¬ 
bed  fallads  with  the  high  tafte  they  maintain  by  being  expofed  in 
the  open  air. 

It  is  the  belt  way  to  draw  the  final  1  herbs  up  by  the  roots  from 
the  hot-beds.  And  in  fowing  a  feeond  crop,  feeds  of  another  kind 
fhould  be  fown,  and  not  the  lame  kind  in  the  fame  place;  for  it  is 
the  nature  of  earth  to  love  variety. 

The  hotfpur  and  other  peas  are  fown  in  drills,  the  drills  about 
two  feet  afunder,  that  you  may  have  room  to  go  between  them,  and 
the  lines  running  from  north  to  fouth.  When  they  have  fhot  about 
fix  inches  high,  earth  them  about  four  inches  on  both  fides  ofthe 
lines,  raifing  a  little  bank  on  the  call  fides  of  them,  to  defend  them 
from  Mailing  winds.  In  February  a  feeond  crop,  and  in  March  a 
third  may  be  fown. 

If  you  fet  or  fow'  peas  in  the  beginning  of  the  wdntcr,  you  mull 
inter  twice  as  many  as  vou  need  to  do,  if  you  flay  till  February  or 
March,  becaufe  the  cold  weather  and  the  mice  will  dellroy  a  great 
part  of  them. 

In  the fruit-garden  this  month  we  have  the  pruning  of  vines, pears, 
plums,  Ac.  1  lie  vine  requires  a  firfl,  lecond,  third,  and  fometimes 
a  fourth  pruning  ;  the  firft  pruning  mult  be  performed  before  the  end 
of  February,  and  herein  the  vigour  of  the  tree  is  to  be  regarded  ; 
the  lelfer  and  weaker  (hoots,  which  never  bear  any  fruit,  are  to  be 
inti  rely  taken  away ;  and  the  number  of  the  other  branches  left  are 
to  be  proportioned,  fo  as  to  make  no  confufion,  the  thickell  and  belt 
placed  being  prelerved,  and  their  length  limited  to  four  or  five  buds 
or  eyes,  the  firit  and  feeond  whereof,  generally  ('peaking,  only  bear 
fruit.  The  feeond  pruning  of  the  vine  is  to  be  done  about  the  mid¬ 
dle  of  May,  when  the  branches  have  (hot  tw  o  or  three  feet,  and  the 
bunches  of  grapes  are  perfectly  formed;  it  is  done  by  pinching  off 
the  branches  about  fix  inches  above  the  fruit,  after  w'hich  the  tree  is 
to  be  nailed  to  the  wall.  The  third  pruning  of  the  vine  begins  about 
Midfummer,  which  is  dtligned  to  reduce  the  luxuriant  branches, 
and  by  that  means  let  in  the  fun  to  ripen  the  fruit;  and  in  this 
operation  vou  muft  have  a  diferetionary  regard  to  rains  and  cold 
nights.  The  fourth  pruning,  whenever  it  is  neceflary,  is  wdiere  a 
fruit-bearing  branch,  being  not  very  vigorous,  is  cut  dole  to  the 
fruit  in  the  month  of  July  ;  and  on  the  other  hand,  if  your  vine  be 
extremely  vigorous,  this  pruning  mull  be  ufed  to  (horten  the  long 
(hoots  produced  from  the  extremity  of  the  lalf  pruning. 

The  vine  puts  forth  the  moll  and  the  largefl  (hoots  of  any  other 
fruit-tree  ;  and  yet  ought  always  to  be  k@pt  thinner  of  w'ood  than 
any  other  tree.  The  old  wood  is  to  be  cut  out,  and  the  branches 
of  the  foregoing  year  are,  generally  to  be  taken  away,  and  their  places 
to  befupplied  with  new  (hoots  that  are  vigorous  ;  but  if  your  vine 
be  old,  and  you  cutoff  the  Hem,  fupplying  it’s  place  wdth  a  young 
one;  or  you  have  an  occafiotl  to  increafe  the  llatureof  the  tree  in 
height  or  fpreading  ;  then  the  branches  of  the  lad  year  are  to  be 
(hortened  only,  leaving  tw'o  eyes. 

To  prune  the  pear,  plalhing  is  approved,  efpecially  of  very  vi¬ 
gorous  branches,  which  is  performed  by  cutting  them  about  half¬ 
way  through  near  the  place  of  their  (hooting,  w'hich  will  fufficiently 
abate  their  vigour:  and  (o  fill  a  vacancy  in  a  wall,  there  is  no 
management  like  this:  for  by  this  means  you  may  reduce  your  tree 
to  what  form  and  order  you  pleaie.  But  plafhing  is  not  to  be  prae- 
tifed  on  any  fruit-trees  but  the  pear  or  plum  :  and  the  reafon  of  it  is, 
that  thefe  trees,  particularly  the  pear,  in  a  rich  foil  are  apt  to  be  very 
unruly,  running  prodigioufly  into  wmod  and  luxuriant  branches.  In 
the  ordinary  pruning  ofthe  pear,  the  full  bearing  buds  which  appear 
very  vifible  when  the  leaves  are  off,  and  are  much  fuller  and  more 
fwelled  than  others,  are  to  be  carefully  prelerved  ;  all  branches  pro¬ 
ceeding  from  the  knob,  whereon  the  llalk  of  a  pear  grew,  are  to  be 
taken  away,  but  the  knob  itfelf  is  to  remain  ;  the  extremity  ofthe 
laid  year’s  pruning  is  to  be  taken  off,  and  alfo  all  falfe  wood  or  wa- 
tcr-fhoots,  which  are  dillinguifhed  by  their  eves  at  a  greater  dif- 
tance  than  ufual.  T  he  branches  of  the  pear  mud  be  extended  fide- 
ways  or  horizontally,  as  much  as  polfible,  and  none  but  ("mail 
branches  fuffered  to  grow  in  the  middle ;  rjor  are  any  to  go  diredfly 
upward  orperpendicularly,  becaufe  fuch  will  quickly  be  great  wmod. 

The  more  vigorous  and  luxuriant  a  pear  or  plum  tree  is,  the  later 
it  is  pruned,  the  better;  and  in  fuch  cafe  it  is  not  too  late  to  do  it, 
after  the  tree  has  begun  to  (hoot.  In  the  pruning  the  dwarf-pear,  to 
bring  them  into  too  (mall  a  compafs,  has  been  elleemed  to  make 
them  over-confined  and  unnatural;  and  therefore  half-dwarfs,  fuf- 
feredto  grow'  leven  or  eight  feet  high,  fome  perfons  prefer  to  dwarfs 
w'hich  are  to  be  thinned  of  all  unnccefiary  fruitlefs  branches,  and 
kept  free  and -open  in  the  middle.  I  he  large  branches  of  the  pear- 
tree  are  ufelefs  in  bearing. 

A  languifhing  pear-tree  may  be  reTtored  to  vigour,  by  pruning 
and  removal  into  better  ground.  I  he  fame  pruning  will  ferve  for 
plums  and  cherries,  as  for  pears;  and  thefe  require  very  little  (kill 
in  their  management.  \ 

In  the  flower-garden ,  to  raife  anemonies,  let  the  roots  be  planted  in 
beds  of  earth  well  wrought  and  lifted,  and  unmixed  with  dung ; 
and  anemone  roots  may  be  increafed  by  breaking  the  knots  afunder, 
which, are  about  the  bignefs  of  a  fmall  button,  and  planting  them 
after  they  have  laid  two  or  three  days  in  the  fun.  About  the  end  of 
June  and  in  July,  is  the  feaion  for  taking  up  the  roots  of  anemo¬ 
nies,  or  foonc r  if  the  green  leaves  turn  yellow  before  that  time : 
the  roots,  being  firit  dried  in  the  fun,  arc  to  be  preferved  in  a  dry 
cool  place  till  the  feafon  comes  for  their  plantation;  or  you  may 
keep  them  in  land  fora  month,  and  afterwards  put  them  in  papers 
•and  keep  them  till  the  time  of  their  interment.  *  *  ’ 

A  thin  layer  of  rotten  fally-wood,  or  willow-earth,  very  much 
forwards  the  grow  th  of  anemone  roots,  being  put  under  them  at 
their  firit  tranlplanting;  and  llecping  the  roots  in  warm  water,  will 
contribute  to  their  vegetation. 


The  roots  of  the  ranunculus  are  to  be  planted  in  rich  fandy  earth, 
about  four  or  five  inches  deep ;  and  when  they  are  come  up,  they 
are  to  have  frequent  waterings  with  pohd-vvater,  or  other  w’ater 
that  hath  Hood  for  a  time  in  the  fun.  You  muft  take  great  care  to 
defend  them  from  the  fharp  w’inds  and  froits;  for  their  leaves 
being  once  nipt  by  the  froH  (w’hich  w  ill  appear  by  their  brown  co¬ 
lour),  they  will  foon  per.ilh,  and  with  them  the  roots. 

For  the  more  effectual  propagation  of  thefe  flowers,  earth  made  of 
old  thatch  or  Hraw,  that  hath  lain  a  fufficient  time  to  rot  and  de¬ 
cay,  laid  fix  or  eight  inches  under  the  furface  of  the  ground,  and 
filled  up  with  fine  rich  earth,  w  ill  produce  an  extraordinary  increafe. 

Tanners’  bark,  or  the  bottom  of  a  wood-pile,  are  likewife  very 
proper  earths  for  thefe  flow  ers,  if  they  are  well  lifted,  and  mixed 
w i tli  one  third  part  of  natural  foil. 

Products  of  the  month  of  January. 

In  this  month  we  have  fallads  of  mint,  creffes,  radifhes,  young 
onions,  celery  and  endive ;  the  tops  of  burnet  and  chervil,  and  young 
lettuce:  and  to  this  mixture  we  mayadd  a  cabbage-lettuce,  preferved 
under  glaffes.  We  have  alfo  forrel,  parfley,  white  beet,  leeks,  thvme, 
fage,  winter  marjoram,  clary,  celery,  and  other  foup  herbs;”  and 
boor-cole,  favoy  cabbages,  fprouts  of  Dutch  and  Batterfca  cab¬ 
bages,  red  and  Ruffia  cabbages,  and  fpinach,  for  boiling. 

Upon  hot-beds,  made  in  December,  we  have  plenty  of  afparagus. 
We  have  fome  Artichokes  in  the  houfe,  preferved  by  fetting  their 
llalks  in  fand:  and  the  roots,  kept  dry  in  the  houfe,  are  onions, 
garlic,  (hallots,  and  rocambole.  In  fand  we  have  carrots,  parfnips, 
beets  red  and  white,  and  potatoes,  with  fome  Ikirrets  :  and  in  the 
ground  turnips,  horfe-radilh,  and  fome  carrots  fown  in  July. 

The  coldnefs  ©f  this  month  hinders  not  but  that  we  have  fome 
fruit;  for  wre  are  rewarded  now  with  fome  of  the  late  good  forts  of 
pears,  from  the  South  walls;  fuch  as  La  Chafferee,  Ambret,  Sr. 
Germain,  and  the  Colmar,  w'hich  lafl  is  elteemed  mofl  excellent 
when  kept  fo  long.  We  have  likewife  the  w  inter  bon  chretien;  but 
this  pear,  except  in  an  extraordinary  year  and  as  extraordinary  foil, 
is  only  fir  for  baking. 

As  to  flowers,  wc  have  the  winter  aconite,  (ingle  wall-flowers, 
the  Cnriflmas  flower,  or  black  hellebore,  fnow-drops,  primrofes,  the 
winter  hyacinth,  fome  flock-julyfiow'ers,  Angle  anemonies,  the 
winter  cyclamen,  gentianella,  the  laurullinus,  mezerions  white 
and  red,  the  arbutus,  or  Hrawbcrry-tree,  the  Glaflonbury-thorn ; 
the  plant  called  candy-tuft  tree  is  yet  in  flower,  and  fome  kinds  of 
flic  geranium,  with  the  yellow  Indian  and  white  Spanifh  jeflamins. 
Some  fickly  orange-trees  blolfom  about  this  time;  fevcral  of  the 
ficoidcs  are  now  in  flow'er,  and  aloes  begin  to  put  forth  their  flower 
Hems.  The  holly  and  pyracantha  are  now  adorned  w'ith  their  fear- 
let  fruit,  and  the  amomum  Plinii. 

The  winter  aconite  may  be  tranfplanted  in  flower,  in  this  month. 

FEBRUARY. 

Bufinefs  in  the  Kitchen-Garden. 

Renew  the  heat  of  your  hot-beds  with  frelh  dung,  and  continue 
to  fow  cucumbers  and  melons,  as  directed  in  the  former  month. 
Make  a  large  hot- bed  for  forward  radifhes  and  fpring  carrots  ;  thefe 
may  be  fown  together,  becaufe  the  radifhes  may  be  drawn  in  March, 
whereby  they  will  make  room  for  the  growth  of  the  carrots:  the 
bed  rriuH  be  covered  w'ith  earth  about  eight  inches  thick,  and  de¬ 
fended  with  mats  fupported  upon  hoops,  which  is  better  than  frames 
and  glalfcs.  Make  a  hot-bed  for  all  forts  of  annual  feeds :  it  is 
now  alfo  a  proper  time  to  make  mufhroom  beds,  which  may  be  re¬ 
peated  every  month  to  produce  mulhrooms  all  the  year. 

Sow'  Batterfea  kiduey-beans  upon  a  hot-bed,  for  beans  in  April; 
fow  likewife  purflane  upon  hot-beds;  and  fome  cauliflower  feeds 
about  the  middle  of  the  month,  upon  a  hot -bed  that  is  declining. 
Alfo  about  the  middle  ofthe  month  fow  peas,  beans,  parfley,  fpi¬ 
nach,  carrots,  parfnips,  turnips,  onions,  leeks,  Dutch  brown  let¬ 
tuce,  radifhes,  and  afparagus  feeds  in  the  natural  ground. 

Sow  (kirrets  in  light  rich  ground.  Set  potatoes  and  Jerufalem 
artichokes,  in  heavy  ground.  Plant  garlic,  (halots,  and  rocam¬ 
bole,  in  light  ground,  for  increafe:  and  tranfplant  young  cabbage 
plants,  for  a  crop. 

Make  plantations  of  flrawberries,  rafiberrics,  goofeberries,  and 
currants.  And  now'  plantations  are  to  be  provided  with  all  forts.of 
forefl-trees  and  (hrubs,  which  are  propagated  from  flips  or  layers : 
fet  acorns  of  the  ilex,  cork-trees,  chelfnuts,  and  walnuts,  Ac. 

In  the  Fruit-Garden. 

Plant  yet  vines  and  figs.  Prune  and  nail  your  apricots,  peaches, 
and  other  Hone-fruit,  at  the  beginning  of  the  month,  and  lafi  of  all 
your  nedlarine:  and  now  is  the  feafon  to  prune  fruit-trees,  bind, 
plafh,  and  nail,  w'ithout  hazard. 

The  diforders  of  the  apricot  and  peach-trees  are  to  be  eorredted, 
by  firft  untacking  them  from  the  w’all,and  then  freeing  them  of  all 
their  dead  wood,  and  (liortening  both  W'ood  and  fruit-branches,  ac¬ 
cording  to  the  rules  of  art;  Hill  remembering  the  true  beauty  of  a 
tree  confifls  in  having  it’s  branches  laid  horizontally  as  much  as 
polfible,  and  the  middle  of  the  tree  kept  free' from  great  wood  and 
perpendicular  (hoots. 

Now  give  the  vine  it’s  lafl  w'inter-pruning,  which  fhould  by  no 
means  feel  the  knife  later  than  this  month  :  and  (hoots  of  the  vine 
are  to  be  preferved. 

The  latter  end  of  this  month  is  mofl  proper  to  graft  pears  and 
plums  of  all  forts  ;  and  fome  likewife  graft  apples  and  cherries  in 
the  cleft,  though  others  defer  apples  longer.  The  cyons  cut  off* 
from  the  trees  the  lalt  month,  are  now  to  be  ufed  ;  and  that  without 
having  any  regard  to  the  common  notion  of  the  age  of  the  moon. 

In  this  month,  as  w'ell  as  in  Odlober,  may  be  planted  the  efpa- 
licrsof  pears,  or  plums,  or  apples,  fo  uleful  as  well  as  profitable  in 
a  garden:  for  being  planted  at  a  convenient  diltance  from  a  fruit- 
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wall,  thev  are  an  admirable  defence  againft  blighting  winds,  and 
pruduce  noble  fruits.  And  this  is  a  proper  feafon  to  plant  all  forts 
of  fruit-trees,  either  dwarfs  or  ftandards,  the  month  of  Qdober 
having  been  llipt.  Continue  to  rub  off  mol's  from  trees,  after  a 
fhower  of  rain,  and  ferape  and  cleanfe  them  from  cankers,  &c. 

Cut  and  lay  quick-fets;  and  trim  up  palifade  hedges.  Earth  up 
the  roots  of  uncovered  fruit-trees  ;  and  drain  fuperfluous  moifture 
from  roots  of  trees.  Lay  bird-lime  for  the  bird  called  the  tit,  or 
titmoufe;  which  is  a  very  deftrudive  enemy  to  dwarf-pears  and 
plums  in  this  and  the  preceding  month,  by  delfroying  the  buds. 

In  the  Flower-Garden  and  Parterre. 

The  firft  week  of  this  month,  we  may  fow  auricula  feeds,  in 
cafes  filled  with  light  earth.  Sow  the  feeds  of  the  polyanthus  in 
fome  fhady  border ;  fow  anemone  feed,  mixed  with  dry  fand,  in 
verv  light  earth  ;  and  we  may  (fill  put  into  the  ground  roots  of  the 
anemone  and  ranunculus  for  blowing. 

Tranfplant  all  forts  of  flowering  fhrubs,  which  bear  the  weather ; 
fuch  as  rofes,  jeffamine,  honeyluckle,  laburnum,  lilac,  fvringa, 
fpyreas,  altheas,  &c.  And  you  may  make  layers  of  rofes,  honey - 
fuckles,  pomgranates,  phillarea,  laurufiinus,  and  other  fhrubs.  Cut 
the  Spanifh  jafmins  within  four  inches  of  the  ftem,  giving  them 
frefti  earth.  About  the  middle  of  the  month  give  frdh  earth  to  your 
carnations  that  were  planted  out,  in  autumn.  And  towards  the  end, 
fow  larklpurs,  holly  oaks,  Canterbury-bells,  primrofe-trees, fweet- 
Williatns,  annual-flocks,  candy-tufts,  pinks,  &c.  And  make 
plantations  of  the  lily  of  the  valley,  on  the  fide  of  fome  fhady  bank. 

Sow  the  feeds  of  laburnum,  Spanifh-broom,  and  the  berries  of 
bays,  yew,  and  holly,  prepared  a  year  inland.  Sow  exotic  feeds 
from  the  hotteft  climates  in  hot-beds,  efpecially  the  annual  kinds. 
Sow  orange  and  lemon  kernels  in  pots,  and  fet  the  pots  in  hot-beds: 
the  kernels  are  to  be  ufed  asfoon  as  taken  out  of  the  fruit.  Shift 
fuch  myrtles  as  require  large  pots,  at  the  fame  time  (having  off  the 
outfide  fibres  of  their  roots;  and  if  there  be  occalion,  prune  their 
heads  pretty  clofe.  And  about  the  end  of  this  month,  head  orange- 
yrees,  and  give  them  frefh  earth. 

Turn  and  Ikrcen  mould  for  the  life  of  the  next  month  ;  and  con¬ 
tinue  to  roll  gravel-walks  after  rain  and  Iroft. 

In  the  Green-House. 

Stir  the  furface  of  the  earth  in  your  pots ;  but  be  not  over-hafly  in 
giving  air  to  your  tender  plants  ;  for  now  is  the  time  that  many 
exotics  perifh  through  the  indilcretion  of  thofe  gardeners  who  are 
tempted  to  open  the  windows  of  the  green -houfe  upon  the  plants 
when  the  fun  lhines  a  little  favourable,  not  well  coniidcring  the  raw 
and  nipping  air  that  attends  it. 

At  the  latter-end  of  this  month  you  may  venture  to  water  orange- 
trees  that  require  it,  with  water  wherein  fheep’s  dung  has  been 
fteeped  two  or  three  days  in  the  fun  ;  but  you  are  to  take  care  it 
does  not  touch  the  leaves,  which  would  deftroy  them. 

You  may  give  your  houfed  carnations  airings  in  warm  weather, 
and  mild  Ihowers  of  rain  ;  but  place  them  in  your  confervatory  at 
night. 

General  Work  to  be  done  in  February. 

In  the  Kitchfn-Garden,  the  hot-bed  for  radifhes  and  fpring 
carrots,  may  be  made  according  to  the  diredions  for  a  common  hot¬ 
bed,  in  the  preceding  month;  and  the  fame  will  likewife  do,  by  a 
prudent  management,  for  all  forts  of  annual  feeds. 

The  beds  for  mujhrooms  are  made  as  follow :  firft  you  are  to  dig  a 
trench  five  or  fix  inches  deep  in  the  ground,  and  lay  in  it  either  the 
dung  of  horfes,  mules,  or  alfes,  ridge-wife;  then  cover  the  dung 
about  two  or  three  inches  thick  with  frefh  earth,  fuch  as  isjuft  taken 
from  under  a  turf,  rather  fandy  than  otherwife ;  and  then  cover  the 
whole  bed  either  with  ftraw  or  dry  litter,  eight  or  ten  inches  thick, 
to  defend  it  as  well  from  the  froflofthe  winter,  as  from  the  fun  in 
the  fummer.  The  bed  being  thus  prepared,  you  are  to  water  it 
twice  or  thrice  a  week,  on  the  covering  of  ftraw,  and  in  about  two 
months  time  the  mujhrooms  will  begin  to  appear ;  which  mult  be  cut 
as  they  come  up,  and  not  drawn  :  the  snujhrooms  w  ill  fometimes 
come  up  in  a  month’s  time  after  making  the  bed,  if  the  dung  of 
the  bed  be  not  covered  too  thick  with  earth. 

In  the  natural  ground, potatoes  love  a  fandy  foil;  and  the  fmaller 
roots  or  knots  or  them -are  commonly  laved  to  raife  a  crop  from, 
being  fet  about  four  or  five  inches  deep  in  the  ground,  at  fix  or  eight 
inches  apart:  when  their  haurn  begins  to  decay,  which  is  about 
Michaelmas,  you  may  take  them  out  of  the  ground  with  forks  as 
you  have  occalion  to  ufethem.  The  Jcrufalem  artichoke  delights 
in  a  ftiff  foil,  and  affords  a  root  as  large  as  an  ordinary  turnip,  dif¬ 
fering  in  taftefrom  a potatoe,  it  being  more  watery. 

There  are  feveral  torts  of  cabbages,  as  the  large-fided  cabbage, 
the  white-headed  cabbage,  the  red  cabbage,  the  Dutch  cabbage,  the 
favov-cabbage,  and  the  Ruflia  cabbage ;  all  which  are  to  be  planted 
at  proper  diltances,  according  to  their  feveral  ftatures:  the  white 
cabbage  is  ufually  planted  at  two  feet  diitance ;  but  this  being  a  ten¬ 
der  plant,  is  not  fown  till  May,  nor  planted  out  till  autumn.  The 
favoy- cabbages  are  for  winter  ufe,  and  towards  the  fpring  put  forth 
fprouts,  preferable  to  the  cabbages  themfelves:  almoft  any  ground 
will  lerve  for  cabbages,  but  it  mult  be  well  watered  before  planting, 
if  the  weather  be  dry.  Before  the  great  frofts  furprife  us,  we  may 
take  up  our  hardeft  cabbages:  and  after  they  have  hung  up  by  the 
roots  about  a  fortnight,  you  may  lav  them  in  a  cellar  where  they 
will  keep  a  long  time ;  or  plant  them  deep  in  the  ground  clofe  one 
to  another,  and  cover  them  with  haum  or  ftraw,  until  you  haveoc- 
cafion  to  ufe  them.  Thofe  intended  for  feed  may  be  likewife 
planted  in  the  ground,  in  January,  fo  deep,  that  none  of  the  llalk 
appear;  and  then  make  up  a  bank  of  earth  round  them  to  keep 

them  from  frofts,  and  in  the  fpring  they  will  afpire. 

Ga rrots  thrive  in  a  light  ground,  mixed  with  fand,  where  their 
•roots  will  grow  to  a  great  bignefs.  They  are  fown  either  in  Fe¬ 


bruary  or  March,  in  dry  weather;  but  this  is  for  the  winter  crop  ; 
for  fpring  carrots  are  fown  in  July  and  Auguft,  and  preferved  from 
the  froft  in  the  winter  with  peas  haum.  You  may  fling  in  among 
carrots  not  only  radijhcs,  but  a  few  lettuce;  when  they  are  come  up, 
and  have  been  above  ground  about  a  month,  they  muft  be  houghed, 
leaving  the  fpaee  of  about  five  inches  between  the  plants.  After 
the  firft:  houghing,  keep  them  as  clean  from  weeds  as  is  poffible,  till 
they  are  full  grown,  and  then  take  them  up  for  prefent  ufe,  and 
keep  them  in  fand  tor  the  winter.  Parfneps  love  a  rich  foil,  and 
are  to  be  ordered  in  all  refpeds  ns  carrots;  but  they  are  not  to  ftand 
fo  thick. 

The  Jhirret  is  propagated  two  ways,  either  by  fowing  the  feeds, 
or  by  tranfplanting  the  off-fets  from  the  roots:  when  the  leaves 
begin  to  put  forth,  take  them  out  of  the  ground,  and  part  them  into 
as  many  ilips  as  you  can  take  off  with  roots,  but  fo  as  only  the  frefti 
fpringing  fibres  remain  on  them,  and  not  any  of  the  old  roots;  then 
prepare  drills  about  four  or  five  inches  deep,  to  plant  them  in,  five 
or  lix  inches  apart,  and  keep  them  well  watered  till  their  roots  arc 
fully  grown.  They  delight  in  a  light  richfoil,  fomewhat  moift. 

Turnips  may  be  provided  for  the  fummer,  though  it  is  feldom 
pradifed.  W e  may  fow  them  in  the  fpring,  as  well  as  at  autumn  ; 
but  the  ufualtime  of  their  fowing  is  in  J  uly  and  Auguft.  They  love 
a  fandy  loamy  foil,  but  they  will  groiv  in  any  ground  :  when  the 
plants  have  two  or  three  leaves,  they  lhould  be  houghed,  at  the  dis¬ 
tance  preferibed  for  carrots  and  parlnips. 

In  this  month,  or  early  in  March,  the  feed  of  onions  is  fown  in 
rich  garden  foil ;  and  when  they  are  come  up  the  latter-end  of  April, 
they  are  houghed,  leaving  about  three  inches  between  the  plants, 
till  they  begin  to  grow  fit  for  fallads ;  and  then  they  may  be  drawn 
or  thinned  where  they  ftand  too  clofe  together.  It  is  good  not  to  be 
too  fparing  of  the  feeds,  for  it  often  happens  that  many  of  them  are 
naught:  when  the  leaves  begin  to  change  their  colour,  they  are  to 
be  pulled  up,  in  dry  weather  ;  and  after  well  dried  without  doors, 
they  are  to  be  fpread  on  fome  floor  to  dry  more  thoroughly  for  win¬ 
ter  ufe.  Thofe  which  fpire  in  the  houfe,  may  this  month  be  planted 
in  lines,  half  a  foot  apart,  and  at  two  inches  diftance,  for  feeds  for 
another  year. 

The  leek  is  fown  in  well  wrought  ground ;  and  is  to  be  houghed 
like  the  onion,  and  kept  free  from  weeds:  the  plants  are  tranf- 
planted  in  lines,  about  five  inches  apart,  in  rich  light  foil,  and  in 
a  wet  feafon,  in  July. 

Strawberries  for  planting  are  beft  from  the  wo  offs ;  and  the  beft 
foil  for  them  is  untried  earth.  They  delight  in  ground  which  in¬ 
clines  to  clay ;  and  the  beft  rules  for  their  management,  are  the  fol¬ 
lowing  :  firft,  a  parcel  of  borfe-dung  and  coal-afhes,  well  mixed 
together,  is  to  be  provided  and  laid  upon  the  land,  to  be  dug  or 
trenched  in  this  month;  and  then  borders  are  to  be  made  threefeet 
wide,  and  thereon  the  flips  to  be  planted,  at  about  eight  inches 
apart;  after  which  you  may  fet  beans  for  a  crop  that  fummer,  and 
plant  rofes,  goofeberries,  currants,  or  fweet-brier  at  every  five  or 
lix  feet  diitance,  for  the  plants  will  not  begin  to  bear  fruit  to  any 
purpofctill  the  year  following;  and  it  will  be  the  third  year  after 
planting  before  there  w  ill  be  a  full  crop  :  and  the  rofes,  goofe-ber- 
rics,  &c.  turn  to  a  good  account,  befides  advantaging  the  plants 
with  their  lhade.  1  hey  are  to  be  diligently  weeded,  and  well  wa¬ 
tered,  if  their  blowing  feafon  be  dry;  early  in  the  fpring  you  mull 
clean  them,  and  fling  earth  among  them  to  ftrengthen  their  roots. 

There  are  three  forts  of  ftrawberries,  the  fcarlet,  the  great  white 
flrawberrv,  and  the  wood  ftrawberrv. 

0\  rajberries  we  have  two  kinds,  the  red  and  the  white;  the  lat¬ 
ter  is  the  greater  rarity.  Thefe  delight  in  fuch  ground  as  agrees 
beft  with  ftrawberries;  and  are  propagated  by  flips  taken  from  the 
roots  the  latter  end  of  this  month,  or  in  March  ;  fome  gardeners 
plant  Angle  lines  of  them,  leaving  about  a  foot  diftance  between 
the  plants,  others  make  beds  of  three  feetwide,and  plant  three  rows 
in  a  bed.  The  Hems  w;hen  planted,  are  left  about  a  foot  long;  and 
their  chief  culture  is  to  keep  them  clean  from  weeds  in  tne  fpring, 
and  to  prune  the  tops  of  the  ftrongefl  flioots  of  the  Lift  year,  leaving 
them  about  three  feet  high;  and  to  cut  away  all  dead  and  weak 
branches.  This  tree,  like  the  ftraw  berry,  has  not  it’s  full  crop 
till  the  third  fummer  after  planting. 

The  goofeberry  is  propagated  either  by  feeds,  fuckers,  or  cuttings; 
the  firft  may  be  fown  asdoon  as  ripe,  and  the  fpring  following  will 
come  up;  the  fuckers  are  taken  from  the  roots  of  old  trees,  when 
their  leaves  are  fallen,  in  open  weather,  and  tranfplanted  in  nurfe- 
ries  ;  and  the  cuttings  will  take  root,  being  planted  in  the  months 
of  September  or  Odober.  This  tree  may  be  tranfplanted  with 
more  fafety  inOdober,  than  at  this  time  of  the  year;  and  it  re¬ 
quires  aftrong  holding  foil. 

Currants  are  to  be  railed  like  the  goofeberry,  and  delight  in  the 
fame  kind  of  foil.  Some  plant  thele  trees  againft  walls,  to  make 
the  fruit  come  large ;  but  it  has  been  obferved  they  are  not  fofweet 
as  the  ftandards.  The  curious,  when  the  currants  are  juft  ripe, 
tie  up  fome  bf  the  bulhes  in  mats,  topreferve  their  fruit  till  Auguft 
or  September. 

The  largeft  fruit  being  always  found  upon  the  youngeft  branches 
of  the  goofeberry  and  currant ,  thefe  trees  ought  to  be  kept  free  from 
old  wood,  never  leaving  any  (hoots  exceeding  three  years  growth. 

Bujinefs  in  the  Fruit-Garden. 

Pruning. 

The  bufinefs  of  this  month  confifts  of  pruning  and  grafting;  and 
as  this  is  the  month,  beyond  all  others,  for  pruning  of  fruit-trees,' 
we  lhallhere  lay  down  the  following 

General  Rules  cf  Pruning  Fruit-trees. 

i.  The  more  the  branches  lhoot  horizontally,  theaprer  and  better 
difpofed  the  tree  is  to  bear  fruit,  confequently  the  more  upright  the 
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branches,  the  more  inclined  is  the  tree  to  increafe  in  wood,  and  the 
lefs  in  fruit. 

Hence,  ever  take  care  to  keep  the  middle  of  a  tree  from  great 
wood,  or  thick  branches;  and  as  thefe  increafe  and  grow  upon  you, 
you  cut  them  out  entirely;  for  the  place  will  be  foon  filled  with 
better  and  more  fruitful  wood. 

In  dwarfs  you  are  to  prune  all  open,  and  clear  of  wood,  leaving 
none  but  horizontal  branches;  and  in  wall  trees,  if  you  do  but  fur- 
nifli  your  walls  with  horizontal  branches,  nature  Will  provide  tor 
the  middle.  Chufe  therefore  fuch  fhoots  as  are  riot  vigorous,  to 
furnifti  bearing  branches. 

2.  Take  care  the  tree  be  not  left  over  full  of  wood ;  nor  even 
of  bearing  branches;  as  it  is  frequently  feen  in  the  management  ot 
peaches,  nectarines,  and  cherries.  . 

Nature  cannot  fupplythem  all  with  juice  enough;  whence  none 
will  befupplied  well :  the  confequence  of  which  is,  that  cither  the 
bloflbms  will  fall  off,  or  the  fruit  dwindle.  It  is  certain,  a  multi¬ 
tude  of  branches  crouding  on  one  another,  produces  neither  lb  good, 
nor  fo  much  fruit,  as  where  there  is  a  convenient  fpace ;  befide  the 
difagreeable  effeift  of  eroding  one  another. 

3.  All  ftrong  and  vigorous  branches  are  to  be  left  longer  on  the 
fame  tree,  than  weak  and  feeble  ones;  confequently  the  branches 
of  a  ficklv  tree,  mull  be  pruned  fhorter,  and  fewer  in  number,  than 
thofe  of  a  ftrong  healthful  tree. 

4.  All  branches  lliooting  dire£lly  forward  from  trees  that  grow 
again!!  a  wall,  are  to  be  pruned  clofe  to  the  branch  whence  they 
fpring,  &c. 

5.  When  a  branch,  well  placed  either  again!!  a  wall,  or  in  a 
dwarf,  has  (hot  fome  falfe  wood,  neither  fit  for  the  figure  nor  the 
fruit,  prune  it  off  within  the  thicknefs  of  a  crown  piece,  or  flopi ug¬ 
ly;  though  this  is  beft  pinched  oft  in  the  beginning  of  fummer. 

6.  Cut  off- all  branches  arifing  from  hard  knobs  whereon  pear- 
ftalks  grew;  or  from  fhort  branches,  like  fpurs. 

7.  If  a  tree,  in  it’s  years,  have  produced  branches  of  moderate 
vigour,  and  afterwards  put  forth  ftrong  ones,  well  placed,  though  of 
falfe  wood;  the  latter  maybe  ufed  as  the  foundation  of  the  figure, 
and  the  other  kept  a  time  for  bearing  fruit. 

8.  When  an  old  tree  fhoots  ftronger  branches  towards  the  bottom 
than  the  top,  and  the  topis  in  ill  cafe,  cut  it  oft,  and  form  a  new 
figure  from  the  lower  ones.  If  the  top  be  vigorous,  cut  off  the 
lower  ones,  unlefs  well  placed. 

9.  The  order  of  nature,  in  the  production  of  roots  and  branches, 
is,  that  branch  is  always  lefs  than  that  out  of  which  it  fhoots  :  if 
this  order  be  inverted,  ufe  them  as  falfe  wood. 

10.  Regard  to  be  always  had  to  the  effects  of  former  pruning,  in 
order  to  correct  it’s  defects,  or  continue  it’s  beauties. 

11.  In  vigorous  trees,  the  weaker  branches  are  the  fruit  bearers; 
in  weaker  trees,  the  ftronger  chiefly:  therefore  in  the  latter,  prune 
off  the  feeble  and  fmall. 

12.  In  vigorous  trees,  three  good  branches  may  put  forth  at  one 
eye  or  bud ;  in  which  cafe,  the  two  fide  branches  are  generally  to 
be  preferved,  and  the  middlemoft  cut  offinMayor  June. 

13.  It  is  difficult  to  ftrengthen  a  weak  branch,  without  cutting  off 
others  above  it ;  fometimes  it  can  fcarce  be  done,  without  cutting 
off  the  end  of  the  branch  it  fhoots  out  of. 

14.  The  pruning  of  vigorous  peach  trees,  to  be  deferred  till  they 
are  ready  to  bloffom,  the  better  to  know  which  are  likely  to  bear 
fruit. 

'  15.  Fruit-buds,  next  the  ends  of  branches,  arc  commonly  thick 
and  better  fed  than  others.  In  weak  trees,  therefore,  it  may  be  beft 
to  prune  them  early,  that  the  fap  may  not  wafte  itfelf  in  fuch  parts 
as  are  to  be  retrenched. 

16.  The  farther  a  weak  branch  is  from  the  trunk,  the  lefs  nou- 
rifhment  it  receives,  and  therefore,  the  more  it  is  to  be  fhortened; 
but  thick  branches,  the  more  diftant  they  are  from  the  heart, 
the  more  they  receive;  and  are  therefore  to  be  removed,  that  the 
vigour  may  extend  itfelf  to  the  middle,  or  lower  part. 

17.  A  branch  for  wood  muft  never  be  pruned,  without  efpecial 
occafion;  as  where  it  annoys  others. 

18.  If  an  old  well-liking  tree  be  difordered  with  falfe  wood, 
through  ill  pruning,  or  want  of  pruning;  take  it  lower,  by  cutting 
off  a  branch  or  two  yearly,  till  it  be  fufficiently  reduced.  Some 
trees  put  forth  fo  vigorously,  that  they  cannot  be  reduced  to  com- 
pafs,  in  one  year ;  but  muft  be  allowed  to  extend  themfel  ves,  other- 
wife  they  will  produce  falfe  wood. 

19.  All  trees  have  a  predominant  branch  or  two,  if  not  more; 
yet  the  more  equally  the  vigour  is  divided,  the  better;  where  it 
runs  much  on  one  fide,  it  is  faulty. 

20.  The  buds  of  all  (lone-fruit,  frequently  form  themfelves  the 
fame  year,  in  which  the  branch  they  grow  on  was  formed ;  the  fame 
holds  of  pears  and  apples ;  though  it  is,  generally,  at  lead  two  or 
three  years,  before  the  latter  come  to  perfection. 

21.  All  fhoots,  put  forth  in  autumn,  are  to  be  pruned  off  as 
naught ;  the  fame  may  be  faid  of  all  faplefs  branches. 

22.  When  a  tree  puts  forth  much  ftronger  fhoots  on  one  fide, 
than  the  other,  a  great  part  of  the  ftrong  ones  muft  be  cut  off  clofe 
to  the  body,  orfome  of  them  (lump-wife. 

23.  In  all  trees,  lefs  length  to  be  allowed  to  the  weak,  than 
ftrong  branches. 

24.  Upper  branches  to  be  cut  off  clofe  to  others,  that  they  may 
heal  over :  lower  branches  are  to  be  cut  (loping,  or  at  a  little  dif- 
tancc,  that  new  ones  may  grow  out  of  them. 

25.  If  a  young  crooked  tree  produce  a  fine  branch  beneath  the 
crook,  cut  the  head  off  clofe  to  the  branch. 

26.  Though  five,  fix,  or  feven  inches,  be  the  ordinary  lengths 
wood-branches  are  left  at;  yet  this  muft  be  varied  on  occafion  of 
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the  vigour  or  weaknefs  of  the  tree,  thicknefs,  or  fmallnefs  ot  the 
branch,  the  fulnefs  or  vacuity  of  the  place,  &c. 

27.  Re  careful  not  to  prune  many  thick  branches  (landing  over 
weak  ones  ;  left  the  lap,  which  fed  the  larger,  flow  fo  plentifully 
into  the  lefs,  as  to  occafion  them  to  put  forth  ill  wood  and  fuckers. 

28.  Branches  fhot  from  the  ends  of  others  arc  ufually  good  wood; 
fometimes  it  happens  othetwife,  and  then  they  mult  b c pruned. 

As  to  the  grand  yearly  pruning;: — Fruit  branches  being  of  fhort 
continuance,  and  periftilng  the  firlt  year,  wherein  they  produce  fruit, 
are  to  be  cut  off,  unlefs  they  put  forth  {hoots  for  bloflbms  the  fuc- 
ceeding  year.  In  the  fecond  pruning,  about  the  middle  of  May, 
where  the  fruit  isfo  clofe  as  to  be  like  to  obftrubl  each  other,  fome 
of  them,  and  their  branches  are  to  be  taken  off,  as  mul!  alfo  the 
multitude  of  young  (hoots,  that  ca  ufe  confufion.  Branches  more 
luxurious  than  others,  to  be  cut  clear  oft. 

To  preferve  old  trees,  they  muft  be  dilburdened,  by  leaving  few 
branches  for  wood  on  them,  arid  thofe  to  be  fhortened  to  five  or 
fix  inches ;  and  very  few  weak  ones,  and  none  dry;  and  nigh  wafted^ 

Grafting,  or  Engrafting. 

This  art  confifts  in  taking  a  (hoot  from  one  tree*  and  inferring  it 
into  another  in  fuch  a  manner  that  both  may  unite  and  form  on© 
tree,  and  yield  fruit  of  the  fame  nature  with  that  of  the  tree  from 
whence  the  graft  was  taken. 

In  the  choice  of  grafts,  the  following  directions  ftiould  be  care¬ 
fully  obferved:  id.  That  they  arc  (hoots  of  the  former  year.  2dlv. 
That  they  are  taken  from  healthy  fruitful  trees.  And,  3<dly.  That 
you  prefer  thofe  grafts  wjiich  are  taken  from  the  lateral  or  hori¬ 
zontal  branches,  to  thofe  taken  from  the  perpendicular  fhoots. 
Thefe  grafts  fhould  be  cut  oft'  from  the  trees  before  the  buds  beg-'n 
to  fwell,  which  is  generally  three  weeks  or  a  month  before  the  feafori 
for  grafting;  therefore  when  they  are  cut  off,  they  ftiould  belaid  in 
the  ground  with  the  cut  downwards,  burying  them  half  their  lerigth, 
and  covering  their  tops  with  dry  litter,  to  prevent  their  drying:  if  a 
fmall  joint  of  the  former  year’s  wood  be  cut  off with  the  cion,  it  will 
preferve  it  the  better  ;  and  when  it  is  grafted,  this  may  be  cut  off; 
for  the  grafts  muft  be  cut  to  a  proper  length  before  they  are  inferted 
into  the  docks;  but  till  then,  the  fhoots  fhould  remain  their  full 
length,  as  they  were  taken  from  the  tree,  which  will  preferve  them 
better  from  ftriking.  If  thefe  grafts  are  to  be  carried  to  a  confider- 
able  diftanee,  it  will  be  proper  to  put  their  cut  ends  into  a  lump  of 
clay,  and  to  wrap  them  up  in  mofs,  which  will  preferve  them  frefh 
fora  month  or  longer:  but  thefe  ftiould  be  out  off  earlier  from  the 
trees,  than  thofe  which  are  to  be  grafted  near  the  place  where  the 
trees  are  growing. 

Allllocksfor  fruit-trees  ftiould  be  raifed  fromthe  kernelsor  (tone? 
of  the  fruit;  for  fuckers  (though  fome  people  ufe  them)  befides  being 
hardly  ever  well  rooted,  arc  very  apt  to  produce  quantities  of  other 
fuckers,  which  weaken  the  trees  exceedingly,  and  become  very trou- 
blefome  in  the  borders  and  w  alks  of  a  garden.  The  beft  way  there¬ 
fore  is  to  fow'a  few  ftones  and  kernels  annually,  or  at  lead  every 
other  year,  for  a  conftantfupply.  Both  thefe  forts  of  feeds  arc  belt 
when  their  fruit  has  been  fullered  to  harfg  upon  the  tree  till  it  drop? 
through  ripenefs,  and  is  afterwards  permitted  to  begin  to  rot:  but 
they  muft  be  carefully  taken  out  before  that  rottennefs  can  affeCt 
them  They  ftiould  then  be  wrell  cleaned  from  the  pulp,  and  the 
largeft,  plutnpeft,  and  heavieft,  ftiould  be  fele&ed,  and  carefully 
laid  up  in  dry  fand,  in  a  place  where  neither  vermin  nor  moifture 
can  come  to  them;  for  the  latter  wrould  fpoil  their  growth  by  ren¬ 
dering  them  mouldy,  and  the  former,  particularly  rats  and  mice, 
are  fo  very  fond  of  the  kernels  of  apples  and  pears,  that  they  will 
even  fcratch  them  up  after  they  are  fown,  and  then  devour  them. 
Traps  ftiould  therefore  be  fet  in  the  feminary,  to  catch  thofe  mif- 
chievous  animals. 

Layers,  (lips,  and  cuttings,  when  they  have  taken  good  root, 
make  far  better  docks  for  grafting  on  than  any  fuckers.;  but  dill  they 
are  much  inferior  to  thofe  which  are  raifed  from  feeds. 

The  beft  flocks  for  each  fort  of  fruit  are  the  follow  ing  : 

For  apples,  which  muft  always  b e  grafted  upon  a  free  flock,  that 
is  to  fay,  upon  a  flock  of  their  own  kind,  for  they  will  not  take  upon 
that  of  any  other  fruit;  the  forts  mod  generally  ufed  are,  l.  The 
crab-flock,  as  it  is  commonly  termed ;  2.  The  Dutch  creeper;  3. 
The  paradife-ftock ;  and,  4.  The  codlin-ftock. 

The  reafon  for  grafting  is,  that  as  all  good  fruits  have  been  acci¬ 
dentally  obtained  from  feeds,  fo  thefe  when  fown  w'ill  often  dege¬ 
nerate,  and  produce  fuch  fruit  as  are  not  worth  cultivating:  but 
'  when  the  fhoots,  cions,  or  grafts,  are  taken  from  fuch  trees  as  yield 
good  fruit,  thefe  will  never  vary  from  their  kind,  whatever  be  the 
(lock,  or  tree,  on  which  they  are  grafted. 

The  mod  proper  feafon  for  grafting  is  in  the  fpring,  juft  before 
the  rifing  of  the  fap,  or  at  lead  before  it  rifes  in  any  great  quantity; 
but  the  weather  muft  be  neither  frofty  nor  wet ;  nor  lhould  the  w'ind 
blow  very  bleak  or  ftrong  when  this  operation  is  performed :  for  on 
thefe  circumftances,  and  upon  the  exart  joining  of  the  inner  bark  of 
the  cion  with  the  inner  bark  of  the  (lock,  fo  that  the  fap  which  flows 
between  the  bark  and  the  wood  may  be  communicated  from  the 
one  to  the  other,  thi  fuccefs  of  grafting  chiefly  depends. 

The  implements  neceffary  for  grafting  are,  a  fine  fmall  hand-faw 
to  cut  off" the  heads  of  large  flocks ;  a  good  ftrong  knife  with  a  thick 
back  to  make  clefts  in  the  (locks;  a  (harp  penknife  to  cut  the 
grafts  ;  a  grafting  chiflel,  and  a  fmall  mallet  to  pare  away  the  \yood  ; 
bafs,  or  w'oollenyarn  to  tie  the  grafts  with;  and  a  quantity  of  clay, 
or  cement,  properly  prepared,  to  lay  over  the  incifions,  in  order  to 
prevent  their  bleeding,  and  keep  out  the  air. 

The  method  of  preparing  the  clay  intended  for  this  purpofe,  is,  to 
mix  thoroughly  together  a  quantity  of  ftrong,  fat  loom,  fome  new 
ftone-horfe  dung  broken  into  fmall  bits,  a  little  tanner’s  hair,  or  draw, 
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cut  very  final',  with  a  little  fait,  and  as  much  water  as  will  make  the 
whole  of  the  confidence  o!  pretty  fliti  mortar. 

The  cement  or  compofition  which  feme  have  of  late  ufed,  and 
which  has  been  found  to  anfwer  the  diefign  of  keeping  out  the  air 
better  than  the  above  clay,  is  made  of.  turpentine,  beeS-wax,  and 
relin,  melted  together.  This  compofition,  when  of  a  proper  con¬ 
fidence,  is  laid  about  a  quarter  of  an  inch  thick,  upon  the  cut  part 
of  the  dock  round  the  graft ;  and  has  this  farther  advantage  over  the 
clay,  that  there  is  no  danger  of  it’s  being  hurt  by  froft ;  for  cold 
hardens  it ;  and  when  the  heat  of  dimmer  comes. on,  by  which  time 
it  is  no  longer  wanted  on  the  tree,  it  will  melt  and  fall  off  without 
any  trouble.  ' 

Among  the  feveral  methods  of  grafting  hitherto  known,  the  follow¬ 
ing  are  the  mod  approved,  and  generally  praft  fed. 

Cleft  Grafting,  called  alfo  Stock,  or  Slit-Grafting.  This 
is  ufed  chiefly  for  middle  fized  docks,  from  one  to  two  inches  in 
diameter.  The  feafon  for  it  is  in  the  months  of  February  and 
March;  and  the  method,  as  now  praftifed,  is  thus : 

The  head  of  the  dock  be  mg  fawn,  or  cut  off,  with  a  dope,  fmooth 
and  clean  ;  a  perpendicular  cleft  is  made  therein,  ab<*it  two  inches 
deep,  with  a  ftrong  knife,  or  chilled,  from  the  .top  of  the  Hope,  as 
Hear  to  the  pith  as  may  be  without  touching  it.  In  this  cleft,  the 
grafting  duffel,  or  wedge,  is  put  to  keep  it  open.  1  he  gr  ft,  01 
cion,  is  prepared  by  cutting  it  aflope,  in  form  of  a  wedge,  to  fiat  the 
cleft;  only  leaving  a  final!  fhoulderon  each  fide;  and  when  cur,  it 
is  to  be  placed  exaiflly  in  the  cleft,  fo  as  that  the  inner  bark  of  the 
cion  may  aptly,  and  clofely,  join  to  the  inner  part  of  the  bark,  or 
rind  of  the  dock  ;  in  the  dexterous  performance  of  which,  the  chief 
part  of  the  art  of  grafting  confute.  1  hat  fide  of  the  cion,  which  is 
to  be  placed  01  it  waul,  at  a  he  parr  where  if  is  cut  wedge-wife  and  in¬ 
serted  imo  the  cleft  of  the  dock,  fhould  be  much  thicker  ihan  the 
other  fide,  the  better  to  facilitate  the  exact  joining  of  it’s  rind  to  that 
of  the  dock  ;  for  if  thefe  two  do  not  unite,  the  graft  will  not  fucceed. 
The  rind  of  the  dock  chbfen  for  this  way  of  grafting  fhould  therefore 
riot  be  too  thick;  beeaufe  it  will  then  be  the  lef>  manageable.  If 
the  cleft  pinch  too  tight,  a  fmali  wedge  n  ay  be  left  in  it  to  bear 
the-  drefs.  As  fobn  as  the gra/t  is -properly  fixed,  the  cleft  fhould  be 
clofe'y  covered  over  with  clay,  or,  w-nich  fome  think  better,  with 
mofs,  or  the  frefh  bark  of  a  tree  bound  on  with  ozier. 

When  this  method,  which  is  the  mod  ancient,  and  mod  common, 
manner  of  grafting,  is  ufed  to  docks  hat  are  not  drong,  a  ligature 
Of  bafs  thould  be  made  around  the  dock,  to  prevent  the  opening  of 
it’s  flit  ;  and  the  whole  fhould  then  be  clayed  over,  or  covered  with 
the  cement  before  deferred,  to  hinder  the  air  from  penetrating  into 
the  flit,  fo  as  to  deflroy  the  graf ,  only  two  eyes  of  which  fhould 
here  be  left  above  the  clay,  for  (hoofing. 

The  draited  and  finoothed  part  of  the  dock  fhould  always  be 
preferred  for  grafting,  in  whatever  way  this  operation  is  performed. 

Grafting  in  the  rind ,  or  Shouldhr-Graft  i;  g,  likew  ife 
called Jlicing  and  parking,  to  didmguifh  it  from  grafting  in  the  bark, 
which  will  next  be  fpoktn  of,  is  performed  in  the  following  manner, 
about  the  latter  end  of  March,  or  the  beginning  of  April,  on 
fnore  (lender  docks  than  thofe  which  are  commonly  ufed  for  cleft- 
grafting. 

The  top  of  the  dock  is  cut  off  in  a  fmooth,  drait  place:  then  the 
cion,  or  graft,  is  prepared  by  cutting  it  on  one  fide  from  the  joint, 
or  feam,  down  Hope-wife,  making  the  flope  about  an  inch,  or  an 
inch  and  a  half  long  ;  and  obferving  it  is  bent,  fo  that  the  cion 
may  Hand  nearly  upright  when  it  is  fixed  to  the  dock  .  At  the  top 
of  the  llbpe,  a  fhoulder  is  made,  whereby  it  is  to  red  on  the  crown 
of  the  dock.  The  whole  Hope  mud  be  plain  and  fmooth,  that  it 
may  lie  even  to  the  fide  of  the  dock.  The  length  of  the  cion  ufed 
here  may  be  about  four  inches  from  the  fhoulder,  for  a  tfandard  tree  ; 
but  fora  dwarf,  or  wall  tree,  it  may  be  fix  inches.  When  the  cion 
is  prepared,  the  outfide  of  it’s  Hoped  end,  from  the  fhoulder  down¬ 
ward,  is  applied  to  the  wed,  or  fonth-wed  fide  of  the  dock,  and 
it’s  length  and  breadth  meafured  thefeon  ;  which  done,  the  bark  of 
the  dock  (but  not  any  of  it’s  wood)  is  cut  away  to  thofe  dijmenfions, 
that  the  cut  part  of  the  cion  may  be  fitted  in  as  exactly  as  poilible. 
In  doing  this,  regard  mud  be  had  to  the  bignefs  of  the  dock, 
and  the  thicknefs  of  it’s  bark,  in  order  to  proportion  thereto  the 
length  and  breadth  of  the  cut  part  of  the  cion  ;  othervvife  the  paf- 
fages  of  the  fap  in  the  dock  and  cion  will  not  meet,  and  the  cion  will 
then  of  courfe  pei  ifh.  When  the  cut  part  of  the  cion  is  exaftly  fitted 
to,  and  laid  on  that  of  the  dock,  they  are  bound  together  with  wool¬ 
len  yarn,  and  covered  with  clay  an  inch  above,  and  as  far  below, 
the  head  of  the  dock  ;  walking  it  round  the  cion,  till  it  become 
fliarp  at  top,  that  the  rain  may  run  down  it. 

This  method  has  feveral  advantages  over  the  former.  Among 
thefe  are,  that  the  wound  heals  up  fooner,  and  that,  in  the  mean 
time,  it  is  in  lefs  danger  from  the  weather  ;  that  it  does  lefs  injury 
to  the  docks  and  grafts,  by  avoiding  all  fevere  fplittings  and  pinch- 
ings ;  that  the  bark  is  more  eafily  placed  in  the  paffage  of  the  fap 
here,  than  in  the  cleft ;  that  the  graft  thrives  and  fhoots  with  greater 
vigour,  and  bears  fooner,  in  this  w'ay  than- in  that  ;  and  that  it  is 
practicable  on  fmaller  docks  than  the  other,  which  mud  have  a 
good  body,  and  confidence,  before  they  can  bear  cleaving. 

Grafting  in  the  bark.  Prepare  the  dock  and  cion  as  for 
grafting  in  the  rind,  both  as  to  time  and  manner  ;  but,  indead  of 
Cutting  cut  the  bark  of  the  dock,  flit  it  dowrn,  on  the  fouth-wed 
fide,  from  the  top,  aimed  as  long  as  the  Hoped  part  of  the  cion, 
and  at  the  top  of  the  flit  loofen  the  bark,  with  the  point  of  your 
knife.  Then  thrufl  an  indrument,  made  of  very  hard  wood,  ivory, 
filvcr  or  the  like,  and  formed  at  the  end  like  the  Hope-end  of  the 
cion,  bur  much  lefs,  down,  between  the  bark  and  w'ood,  to  make 
room  for  the  cion  ;  which  being  put  in,  the  bark  is  to  be  fo  managed, 
as  that  it  may  clofe  exactly  to  the  dock  and  edges  of  the  cion, 
and  the  whole  is  then  to  be  bound  up,  and  covered  as  before. 
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Whip  Grafting,  or  Tongue  Grafting,  is  proper  for  fmali 
docks,  from  an  inch  diameter  to  a  quarter  of  an  inch,  or  even  lefs. 
Mr.  Worlidge,  Mr.  London,  Mr.  Miller,  and  others,  fpeak  f  it 
as  the  mod  cffedtual  way  of  any,  and  that  which  is  mod  in  ufe,  be- 
caufe  the  cion  covers  the  dock  much  fooner  in  this  method  than  in 
any  other;  for  here  the  cion  and  the  flock  mud  always  be  of  the 
fame  thicknefs.  There  are  three  ways  of  performing  it,  and  all  of 
them1  may  be  pra&ifed  fomew-hat  later  than  either  of  the  loregoing. 

The  fird  is,  to  Hope  the  cion  off  a  full  inch,  or  more  :  then  to  do 
the  fame  to  the  dock  :  and  afterwards  to  tic  the  one  to  the  '  Ger,  with 
bafs  or  yarn,  fo  as  to  join  them  clofely  at  eveiy  part,  but  par¬ 
ticularly  at  t lie  rind  :  and  then  to  cover  the  joint  carefully  with 
well  tempered  day.  The  bafs  ufed  for  this,  01  for  any  other  bind¬ 
ing,  fhould  betaken  from  a  found  mat,  and  be  loaked  in  water  for 
fome  hours,  to  increafe  it’s  drength,  and  render  it  the  more  pliable. 

The  fecond  way  is,  to  make  a  fhoulder  in  the  giaft,  and,  the 
head  of  the  dock  being  cut  off  and  finoothed,  to  jdin  it  as  iu 
grafting  in  the  rind. 

The  third  method,  which  is  an  improvement  of  the  lad,  is 
properly  named  tipping  or  tonguing.  This  is  done  by  cutting  the 
flock  off  flaming,  as  before,  and  leaving  at  it’s  upper  fide  a  thin  piece, 
or  tongue,  as  it  is  called,  of  the  wood,  pared  avyay  Uke  the  lower 
end  of  a  cion.  The  cion  is  (hen  Hoped,  and  tongued,  111  the  fame 
manner  as  the  dock,  and  a  flit  is  made  in  ea-  h  of  them,  down¬ 
ward  in  the  dock,  and  upward  in  the  graft,  on  the  fide  oppofite  to 
the  tongue,  fo  that  each  may  receive  the  tongue  of  the- other. 
The  cion  is  then  joined  to  the  dock,  as  clofely  as  can  be,  particu¬ 
larly  at  the  bark  ;  a  ligature  is  made  round  them  with  bafs  or  wool¬ 
len  yarn,  and  the  ingrafted  part  is  well  covered  with  clay  or  cement. 

«?/<&-Grafting.  In  this,  the  cion  is  prepared  as  in  whip  grafting; 
but  the  head  of  the  dock  is  not  cut  off  at  the  time  of  performing 
the  operation.  Indead  of  that,  fo  much  of  the  bark  as  the  cion 
will  cover  is  pared  off  from  the  wed  fide  of  the  dock  ;  then  both  the 
cion  and  dock  are  Hit  in  the  lad  mentioned  manner  of  whip  -grafting, 
and  they  are  bound  together,  and  clofid  up  with  clay.  At  the 
year’s  end,  the  top  of  the  dock  is  cut  off  at  th e  grafted  place,  flope- 
vvife  ;  and  the  Wound  is  covered  with  clay  or  cement. 

tfftfftfcflii-GRAFTlNG  is  another  method  of  grafting  in  the  rind, 
by  Hitting  the  bark  of  the  flock  in  form  of  the  capital  letter  T, 
loofening  it  with  the  point  of  a  knife,  and  inferting  a  cion  prepared 
asabove.  This  is  prailifed  in  June,  July,  and  Augud  ;  elpecially 
if  the  bark  does  not  part  eafily  from  the  dock  ;  and  in  cafe  of  tailure, 
it  is  properly  fupplied  by  cleft -grafting,  in  the  enfuing  month  of 
February  or  March. 

LVguw-Gr a ftING  is  only  pra£tifed  in  the  larger  trees,  which  are 
capable  of  receiving  a  number  of  grafts,  and  are  too  big  to  be  cloven  : 
for  thefe,  the  head  or  main  branches  being  cut  off  horizontally, 
four  or  more  grafts  are  placed  round  the  dock,  between  the  bark 
and  the  rind,  fomewhat  in  the  manherofa  crown.  The  mod  pro¬ 
per  time  for  perforating  this  is  about  the  latter  end  of  March,  or  the 
beginning  of  April.  After  the  intended  number  of  cions  are  inferted, 
which  is  done  exa&ly  in  the  fame  manner  as  that  already  delivered 
for  grafting  in  the  rind,  the  whole  crown  of  the  dock  is  wrell  clayed 
over,  and  only  two  eyes  of  each  cion  are  left  uncovered ;  that  being 
filfficient  for  their  (hooting. 

This  method  of  grafting  was  more  pra£lifed  formerly  than  it  is  at 
prefent  ;  many  people  having  been  difeouraged  by  the  ill  fuccefs  that 
has  frequently  attended  their  cions,  which  have  been  blown  out  of 
the  dock,  by  drong  winds,  after  they  had  made  large  lhoots,  and  even 
after  they  had  grown  there  five  or  lix  years.  But  this  accident  may 
be  prevented,  by  tying  the  cions  to  Hakes  fadened  to  the  tree,  till 
they  are  fo  firmlv  fixed,  as  to  have  almofl  covered  the  flock. 

J?£c/-Grafting  is  a  modern  invention,  the  defign  of  which  is 
fomew-hat  differeni  from  that  of  any  of  the  former  methods  ,  this 
being  for  the  propagation,  or  multiplication,  of  plants  already  fitted 
to  produce  their  fruit. 

To  perform  this,  take  a  graft,  or  fprig,  of  a  young  tree,  which 
you  intend  to  propagate,  and  a  fmali  piece  of  the  root  of  another 
tree  of  the  fame  kind,  or  of  a  like  genus,  and  -graft  them  to¬ 
gether  ;  obferving  that  the  but  ends  of  the  graft  and  root  be  well 
united,  and  that  the  rind  of  the  root  join  clofely  to  that  of  the  graft. 
Thefe  may,  afterwards,  be  planted  out  at  pleafure,  and  the  piece  ot 
root  will  colledl  the  nutritive  juices,  and  feed  the  graft,  as  the  dock 
does  the  other  way. 

This  method  of  propagation  is  very  eafy  and  expeditious  ;  roots 
being  more  plentiful  than  flocks  :  by  this  means  the  pieces  of  roots 
of  one  crab-dock,  for  example,  or  one  apple-llock,  will  ferve  for 
twenty  or  thirty  apple- grafts  ;  and  the  like  of  other  trees.  It  is  alfo 
an  excellent  way  for  railing  of  tender  trees,  which  w  ill  hardly  bear 
being  grafted  in  the  dqck.  Add,  that  trees  thus  grafted  bear  fooner, 
and  are  more  eafily  dwarfed,  than  thofe  done  any  other  way. 

The  only  obje£lion  againfl  this  method  is,  that  the  young  tree 
grows  but  Howdy  at  fird,  which  is  occafioned  by  the  Cmallncfs  of  the 
root  that  feeds  th 0 graft;  for  in  all  trees  the  head  mud  follow  the 
increafe  of  the  roots,  from  whence  it  hath  it’s  nourifhment. 

R cite raiW G R A F T 1 N G ,  or  Grafting  by  a  double,  or  triple  inc'fvn , 
is  another  method  mentioned  by  Agricola,  whofe  work,  though 
chimerical  enough  in  many  refpe£ts,  contains,  notwithdamhng, 
feveral  good  things.  To  perform  this,  fird  graft  a  good  cion  t  n  a 
flock,  and  cut  it  away  to  one  half,  or  a  third  part;  then  fix  to  that 
remaining  part  of  the  cion,  another  graft,  of  a  better  kind;  and  to 
that  a  third  ;  for  the  oftener  the  tree  is  grafted,  the  finer  fiiiit  it 
produces. 

By  this  method,  the  author  above-mentioned  adores  us,  that  he 
produced  nnifeat  pears,  which  were  admirable  ;  making,  at  fird,  ufe 
of  a  dock  grafted  with  a  pound-pear,  on  which  he  grafted  a  dimmer 
bon  chretien  ■,  and  when  the  branch  of  this  lall  hau  ihot,  he  grafted 
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on  a  cion  of  a  bergamo,  which  he  alfo  cut,  and  grafted  on  it  a  cion 
ot  a  mufeat  pear. 

Grafting  of  branches  is  alfo  commended  by  Agricola,  as  a  very 
certain  and  profitable  operation  :  bed  pradtifed  on  lafge,  lull-grown, 
and  even  old  trees. 

To  do  this,  half  or  more  of  the  branches  mud  be  lopped  off,  and 
grafts  of  ihree  or  four  years  old  be  applied  to  them  ;  taking  care  to 
have  (lakes,  or  other  things,  to.fupport  them  againd  the  wind,  Sec. 

He  adds,  that  by  this  method,  you  will  have,  perhaps  the  fame 
year,  or  at  lead  the  fecond  or  third,  fuch  a  quantity  of  fruit,  as  the 
yonnged  and  founded  tree  would  hardly  produce. 

Grafting  by  approach ,  called  alfo  inarching,  and  alia  Ration,  _  is 
ufed  only  when  the  tree  intended  to  be  grafted,  and  that  from  which 
■the graft  is  to  be  taken,  ftanij  fo  near,  or  can  be  brought  fo  near  to 
each  other,  that  they  may  be  joined  together.  'I  he  method  of  per¬ 
forming  it  is  thus  :  the  branch  to  be  inarched  is  fitted  to  that  part 
of  the  flock  where  it  is  to  be  joined  ;  the  rind,  and  part  ot  the  wood, 
of  one  fide  of  that  branch,  is  then  pared  away,  very  fmooth  and  even 
for  the  length  of  three  inches  ;  and  afterwards  the  other  branch,  which 
is  to  ferve  for  the  dock  to  which  the  graft  is  to  be  united,  is  feryed 
in  the  fame  manner,  fo  that  the  two  may  join  clofely  and  equally 
together,  that  the  fap  veflels  may  meet.  A  little  tongue  is  then  cut 
upwards  in  the  graft,  and  a  flit  is  to  be  made  in  the  dock,  to  receive 
it  ;  fo  that  when  they  are  joined,  the  tongue  prevents  their  flipping, 
and  the  graft  is  the  more  clofely  united  to  the  dock.  When  they 
are  thus  placed  exactly  together,  they  mud  be  tied  with  bafs,  worded. 


or  fome  other  foft  thing ;  and  the  place  of  junfilion  mud  be  well 


covered  over  with  grafting  clay,  to  prevent  the  air  from  drying  the 
wound,  and  the  wet  from  rotting  the  dock.  A  dake  mud  alfo  be 
fixed  in  the  ground,  and  both  the  dock  and  the  graft  mud  be  tied 
thereto  to  prevent  their  being  difplaced  by  the  wind.  When  they 
have  remained  i'n  this  date  four  months,  they  will  be  fufficiently  united, 
and  the  graft  may  then  be  cut  off  from  the  mother  tree  ;  obferving  to 
flope  it  dole  to  the  dock.  It  is  of  great  fervice  to  the  graft  then  to 
lay  a  fredi  coat  of  clay  all  round  the  grafted  or  joined  part.  This 
operation  fhould  be  performed  in  April  or  May,  that  the  graft  may 
be  perfectly  united  to  the  dock,  before  the  enfuing  winter.  It  is 
chiefly  pradifed  upon  oranges,  myrtles,  jafmines,  firs,  pines,  and 
fome  other  trees,  which  do  not  fucceed  well  in  the  common  way  of 
grafting  or  budding.  But,  though  orange-trees  are  here  mentioned 
among  the  red,  this  pradlice  is  not  to  be  advifed  for  them,  or  for  any 
other  trees,  if  they  are  intended  to  grow  large  ;  for  that  they  hardly 
ever  do  in  this  method  ;  and  accordingly  it  is  fejdom  ufed  but  for  the 
curiolity  of  having  a  young  plant  with  fruit  upon  it,  in  a  year  or  two 
from  it’s  having  been  raifed  from  the  feed.  This  is,  indeed,  effedled 
by  inarching  a  bearing  branch  into  a  young  dock  ;  but  the  plant  fo 
treated  feldom  lives  long. 

The  walnut,  fig,  and  mulberry,  will  alfo  take  by  this  method  of 
grafting,  though  neither  of  them  will  fucceed  in  any  other  way :  but 
Hill,  they,  like  all  other  trees  that  are  thus  mapaged,  will  remain 
weak,  and  dinted  in  their  growth,  befides  the  lnortening  of  their 
otherwife  ufual  time  of  duration. 

AH  graft's,  particularly  of  young  cions,  are  fubjedl  to  be  injured  by 
birds  ;  but  that  may  be  prevented  by  binding  fome  fmall  bufhes  about 
the  tops  of,the  docks. 

The  binding  of  the  grafts,  whether  it  be  of  bafs  or  yarp,  fhould 
be  loofened  at  lead,  if  it  be  not  intirely  taken  off,  at  Midfummer, 
or  thereabouts  ;  leit  it’s  then  too  great  tightnefs  (as  the  dock  will  have 
increased  in  bulk,  and  the  binding  perhaps  have  been  fwelled,  and 
confequently  ihrunk,  by  the  weather)  fhould  injure  the  plant. 

All  thofe  trees  which  are  of  the  fame  tribes  that  is,  which  agree 
in  their  flower  and  fruit,  will  take  upon  one  another ;  thus  all  the 
nuts  may  be  ingrafted  on  one  another  ;  as  may  alfo  all  the  plums, 
and  all  that  are  allied  to  them;  as  the  almond,  peach,  nedtarine, 
and  the  like:  but  as  ;  thefe'  generally  lofe  a  great  deal  of  gum  in  the 
grafting,  the  operation  ot  inoculation  is  much  more  proper  for 
them.  r  r 

AH  the  trees  which  bear  cones  will  fucceed  very  well  on  one 
another,  even  though  fome  fhed  their  leaves  in  winter,  and  others  do 
not.  I  bus  the  cedar  ol  Lebanon  and  the  larch  tree  do  very  well  on 
one  another ;  but  thefe,  becaufe  they  abound  fo  greatly  in  refin, 
nnilt  be  grafted  by  approach,  becaufe  the  refin  of  the  graft  being 

ioi  rom  ,t  before  it  is  fet  into  the  flock,  makes  it  otherwife  often 
milcarry. 

Bad  weather  will  often  dellroy  the  hopes  of  the  bed  operator; 
otherwife  with  thefe  regulations  the  whole  generally  fucceeds  very  well ; 
and  is  not  only  of  ufe  for  the  propagating  many  exotic  plants,  but 
eien  will  make  very  tender  ones  bear  our  climate,  by  placing  them 
on  the  hardier  docks  of  the  fame  kind. 


In  the  Flower  Garden  and  Parterre. 

The  fird  thing  we  are  to  treat  of,  is  the  auriculas.  For  the  manage¬ 
ment  of  this  flower,  you  mud  prepare  a  box  of  oak  or  deal,  four 
eet  long,  two  feet  wide,  and  fix  inches  deep,  with  holes  in  the  bot- 
tom,  fix  inches  didance  from  each  other  :  in  this  box  lay  two  inches 

*'ck  f.t!’Kiers  °r„  fca-coals-  and  over  them  fpread  fome7 earth  taken 
nut  of  hollow  willow-trees,  till  the  box  is  full  ;  and  then  fow  the 
Lcds  on  the  top  without  any  covering  of  earth,  only  prefling  them 
into  the  mould  with  a  flat  board  to  fettle  them  below  the  ecfges  of 
the  box,  that  in  watering,  the  light  feeds  may  not  float  over  the 
brims:  this  femmary  mud  be  continually  refrefhed  with  water  and 
from  the  time  of  lowing  to  the  beginning  of  April,  the  box  is  to  be 
placed  to  receive  the  fun  ;  but  after  that  it  mult  be  removed  into  fome 

Tht  if.thcy  do  not  come  up  the  fird  year 

i  he  fecond  and  they  will  be  drong  enough  to  tranfplant 
hL{Uy  °r  Auguft  after  they  appear  above  ground,  when  they  are  to 
be  planted  about  four  inches  didant  from  one  another,  in  beds  of 
earth  well  lifted  ;  and  they  are  to  be  placed  fo  as  to  enjoy  only 


the  morning  fun.  The  April  afterwards,  they  will  fhew  themfelves, 
and  then  they  are  to  be  tranfplanted  into  pots,  filled  with  foil,  made 
of  half  a  load  of  fea-fand,  one  load  of  loamy  foil,  and  one  load  of 
tTUjlon  earth,  well  mixed  and  fifted  together  ;  or  one  load  of  fandy 
loa)n,  and  the  like  of  melon  earth  ;  or  one  load  of  rotted  wood,  or 
the  bottom  of  a  wood-pile,  the  fame  quantity  of  loam,  and  half  a 
load  of  melon  earth,  prepared  as  above.  Thefe  flowers  mud  be 
(heltered  againfl  rain?,  which  impair  their  colours. 

The  polyanthus  flower-feed  is  fown  upon  a  place  prepared  with 
earth  taken  out  of  decayed  willows,  which  is  to  be  often  watered, 
and  kept  (haded  from  the  fun  all  April  and  May,  till  the  young 
plants  are  come  up:  the  feedlings  will  be  fit  to  tranfplant  into  beds 
the  July  or  Augult  following,  the  foil  whereof  fhould  be  fomewhat 
binding,  and  their  expofure  to  the  morning  fun.  Thefe  plants  may 
be  likewife  propagated  by  parting  their  roots  in  Auguft :  and  it  is  a 
good  way  to  part  them  once  in  two  years,  or  frequently  tranfplant 
them,  to  preferve  their  beauty. 

As  to  the  lark-fpur  flower,  you  may  have  a  fupply  of  thefe  annuals 
without  the  trouble  of  fowing,  by  permitting  the  feeds  of  the  flowers 
to  drop,  which  will  come  up  the  enfuing  fpring.  They  are  fown 
in  fpots,  and  delight  in  variety  of  ground. 

Holly-hocks  are  propagated  by  feeds  fown  in  this  month,  removed  in 
Auguft  or  September  to  their  proper  places  of  vegetation  in  rich  earth. 
The  moll  agreeable  difpofition  of  this  flower  is  under  fome  coarfe 
wall,  which  they  will  handfomely  fill,  or  any  other  place  guarded 
from  the  winds. 

The  fweet -william  is  raifed,  the  fingle  fort,  by  feeds  fown  in 
February  or  March,  and  the  double  fort  propagated  from  flips  taken 
near  the  root  about  March  or  April,  and  planted  in  a  loamy  foil, 
which  they  delight  in.  Thefe  flowers  may  be  likewife  laid  down 
in  the  earth  like  carnation  layers. 

Candy-tufts  and  pinks  are  proper  for  edgings  in*  gardens,  and  alfo 
the  inlide  of  borders,  where  they  ihould  be  planted  in  fpots.  The  feed 
is  fown  in  drills  or  lines,  in  this  month  or  March  ;  or  they  may  be 
propagated  in  flips  planted  in  Auguft,  or  very  early  in  the  fpring. 

Though  there  are  a  great  variety  of  rofe-trees,  yet  they  are  all 
propagated  after  the  fame  manner  ;  they  love  a  ftrong  holding  ground, 
and  delight  much  in  moift  places  ;  they  may  either  be  raifed  from 
layers  or  fuckers,  lain  down,  and  taken  from  the  old  roots  in  February 
or  March,  and  tranfplanted  immediately  before  their  roots  grow  dry  : 
if  there  be  a  neceflity  to  keep  them  out  of  the  ground  for  fome 
time,  lay  their  roots  in  water  five  or  fix  hours  before  they  are 
planted.  This  tree  does  well  in  borders,  or  in  the  quarters  of  wilder- 
nefs  works,  among  other  flowering  fhrubs :  and  fome  or  other  of 
them  will  be  in  flower  for  ten  months  of  the  year. 

The  pomgranate  loves  a  light  foil,  and  being  propagated  by  laying 
down  the  young  fhoots  in  this  month  or  March,  may  be  tranfplanted 
either  in  the  fpring  or  autumn  feafon.  Some  of  thefe  plants  are 
headed  ;  but  it  is  more  advifeable  to  plant  them  in  hedges  or  wilder- 
nefs-works. 

The  laburnum-tree  may  be  eafrly  raifed  from  feeds  fown  in  this 
month,  and  tranfplanted  two  years  after  they  come  up.  It  is  com¬ 
monly  planted  among  the  other  flowering  fhrubs  of  the  wildernefs  ; 
and  will  grow  in  the  mod  open  expofure,  as  well  as  under  the  (hade 
of  large  trees. 

The  lilac  is  a  plant  which  grows  to  a  pretty  large  tree,  bearing 
bunches  of  purple  blofloms,  like  plumes  of  feathers,  in  May.  It  is 
raifed  by  laying  down  the  young  branches  in  this  month  or  March, 
or  by  taking  off  the  fuckers,  and  planting  them  in  a  light  foil,  about 
the  fame  time,  or  in  September.  Small  walks  of  thefe  trees  are 


very  pleafant :  and  they  are  very  ornamental  in  the  quarters  of  wilder- 
nefs-works. 


The  fyringa  may  bq  raifed  from  feeds  ;  but  this  is  thought  not 
worth  while,  becaufe  the  root  of  this  plant  is  fo  apt  to  put  out  fuckers, 
which  may  with  great  eafe  be  taken  off  at  this  time  of  the  year  or  in 
September,  and  tranfplanted.  This  fhrub  will  grow  almoft  any 
where ;  but  it  is  a  fhady  polition  which  makes  it  lhoot,  and  the  fun 
makes  it  flower. 

Spanijh-broom  is  an  irregular  plant,  by  no  means  to  be  reduced  to 
any  form,  but  yet  for  it’s  flowers,  is  definable  in  gardens.  It  is  planted 
in  w ildernefs- works ;  and  may  be  raifed  from  feeds  fown  in  light 
earth,  and  alfo  by  laying  down  the  tender  branches,  and  cutting  them 
at  the  joints  after  the  manner  of  the  carnation  ;  but  this  laft  way  is 
the  moll  troublefome,  and  not  fo  certain  as  the  other. 

The  phillyrea  is  a  beautiful  plant.  The  molt  common  of  them 
may  be  propagated  from  the  berries,  or  may  be  raifed  from  layers, 
which  prefently  take  root :  they  delight  in  a  natural  light  foil,  and 
are  very  quick  growers,  making  fine  hedges,  being  well  fupported 
with  rails  or  (lakes  ;  and  they  alfo  make  very  good  pyramid-and 
headed  plants.  •  , 

The  lauruflinus  produces  it’s  flower  in  the  winter  feafon,  for 
which  it  is  valued.  It  may  be  raifed  from  the  berries  managed  as  the 
holly,  or  from  layers,  which  is  the  moft  expeditious  way.  It  is 
impatient  of  froft,  but  yet  delights  in  fliady  places  that  are  moift  ;  it 
will  flourifh  in  a  loamy  foil,  without  the  help  of  any  rich  manure, 
which  forwards  it’s  growth  too  much.  It  is  often  trained  up  as  a 
headed  plant ;  but  it  is  beft  planted  againft  a  wall,  or  in  wildernefles  : 
and  it  is  obfervable,  that  this  plant,  like  all  other  exotics,  is  naturally 
inclined  to  bloffom  about  the  fpring  in  it’s  own  country,  which 
is  our  autumn  ;  and  for  that  reafon  ought  to  be  pruned  in  our  fpring 
feafon. 

1  he  yew  tree  delights  in  a  light  barren  foil :  and  the  coldeft 
mountains,  which  is  moft  natural  to  thefe  trees,  more  readily  pro¬ 
duces  them  man  the  rcheft  foils.  The  leaves  of  this  tree  are  fo 
fimil,  th.r  you  may  redu  e  it  to  any  form  or  figure  you  delire,  either 
of  a  ir  r  ft  01  bird,  &c.  b  t  the  moft  common  forms  are  either 

i  he  bertes  of  the  y;w  may  be  laid  in  fand,  as 
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propagating  this  plant,  or  in  the  removal  of  it,  if  the  roots  are 
pruned  from  time  to  time,  by  digging  about  it  whilft  it  (lands  in  the 
nurfery. 

The  holly  is  the  mod  beautiful  evergreen  we  can  boad  of.  It  will 
grow  to  a  very  large  tree  :  but  being  a  tap-rooted  plant,  it  does  not 
love  tranfplanting,  unlefs  the  roots  have  been  often  pruned  in  the 
nurfery,  by  often  d  gging  them.  The  berries  of  this  plant,  when 
they  are  ripe,  are  to  be  gathered  ;  and  after  they  have  been  laid  to 
fweat  fome  time,  are  to  be  put  in  fand  or  earth  till  the  autumn 
following;  when,  and  hkewife  in  this  month,  they  may  be  fown  in 
the  nurfery-beds.  They  will  lie  in  the  ground  for  a  long  time  before 
they  begin  to  fpring :  and  it  will  be  four  or  five  years  before  the 
young  docks  will  be  fit  to  graft  or  inoculate  upon.  The  grafting 
mud  be  done  in  March,  and  the  inoculating  in  July  ;  but  for  ftandard- 
trees  or  hedges,  they  may  be  planted  at  their  proper  didances  while 
very  young,  toaccudom  them  to  the  foil.  The  (triped  holly,  which 
only  has  a  place  in  gardens,  cannot  be  pruned  into  thofe  nice  figures, 
which  other  trees  whofe  leaves  are  (mail  have  been  framed  to  ;  for 
they  will  admit  of  no  other  form  than  that  of  a  pyramid,  or  a  ball, 
or  headed.  The  variegated  leaves  of  this  plant,  proceed  from  imper- 
fe£lion  and  didempered  trees. 

The  bay-tree  is  raifed  by  berries,  managed  as  the  holly,  fown  in 
this  month  on  a  bed  of  earth  frefh  dug:  and  over  them  fi>me  frdh 
natural  earth  is  to  be  lifted  about  two  inches  thick.  1  he  feeds  thus 
fown,  will  come  up  in  about  fix  weeks  time,  if  the  weather  happen 
to  be  moid  ;  and  they  require  fhelter  with  draw  -or  fern,  for  the  three 
fird  winters,  afier  which  time  they  mud  be  tranfplanted.  Of  this 
tree  both  pyramids  and  headed  plants  have  been  introduced  in  parterre 
works ;  but  the  weather  is  apt  to  injure  them,  and  change  their 
colour,  fo  that  it  is  bed  to  have  them  in  pots  or  tubs,  to  be  houfed 
in  the  winter.  There  is  a  tree  of  this  kind,  with  variegated  leaves  : 
and  if  frods  difcolour  thefe  plants,  you  need  only  cut  off  the  top 
branch  in  the  fpring,  and  they  will  (hoot  afrcfh.  Bays  are  alfo  raifed 
from  layers,  laid  down  in  the  month  of  October  ,  from  fuckers  taken 
up  with  as  much  root  as  may  be,  and  planted  in  the  (hade  in  a  gravelly 
foil,  being  well  watered  to  fettle  the  earth  about  their  roots ; 
and  from  cuttings,  fet  in  pots  of  tine  earth,  two  or  three  inches 
deep. 

The  laurel  is  propagated  after  the  fame  manner  as  the  bay-tree ; 
it  loves  fliade,  and  refids  the  weather,  and  will  thrive  in  almoll  every 
foil.  It  is  a  very  quick  grower,  and  is  uled  for  hedges,  and  fome- 
times  trained  up  into  headed  plants. 

Culture  of  Oranges  and  Lemons. 

Orange  and  lemon-trees  are  propagated  as  follows :  in  this  month 
a  hot-bed  is  prepared,  and  as  foon  as  the  burning  heat  is  abated, 
you  are  to  fill  feveral  pots  with  light  dry  earth,  and  fow  therein  the 
feeds  of  thefe  trees  about  an  inch  deep,  which  will  appear  above 
ground  in  about  ten  days  time :  give  them  but  little  water  till  they 
come  up,  led  you  rot  the  feeds ;  and  as  thefe  feeds  will  rife  at 
lead  four  inches  high,  during  the  warmth  of  their  fird  hot-bed,  let 
their  pots  be  fhifted  every  five  or  fix  weeks  into  frefh  beds  till  about 
Augud,  and  then  begin  to  harden  them  for  the  winter.  The  young 
plants  are  to  be  defended  from  the  hot  fummer’s  fun,  and  to  have 
air  only  mornings  and  evenings,  by  which  management  they  fome- 
times  fhoot  near  three  feet  high  the  fird  year.  f  he  February  after 
they  are  raifed  they  fhould  be  tranfplanied  into  ftnall  pots,  and  be 
put  again  into  a  hot-bed,  till  the  feafon  is  warm  enough  for  their 
placing  abroad  ;  and  in  July  following,  fome  of  them  will  be  fit  to 
inoculate,  and  the  red  to  inarch  the  May  a  terwards.  When  you 
inoculate  on  this  tree,  the  fpring  following  all  the  wild  part  of  the 
plants  above  the  buds  is  to  be  cut  off,  and  the  wound  covered  with 
foft  wax,  which  being  done,  we  may  expedf  a  good  bearing  fhoot 
of  a  foot  long  at  lead  before  winter,  if  they  have  the  help  of  a  hot¬ 
bed  ;  and  in  two  years  afterward,  they  will  begin  to  bear  fruit,  if 
they  are  well  ordered  and  not  over-potted.  But  inarching  is  a 
much  quicker  way,  to  make  them  bear  both  dowers  and  fruit :  for 
by  this  means,  we  have  had  fome  trees,  which  in  two  years  time 
from  the  fowing  of  the  feeds,  have  borne  fruit. 

If  you  do  not  raife  the  trees  yourfelf,  but  buy  the  plants,  you  are 
to  take  care  in  this  month  to  make  choice  of  thofe  that  are  of  a 
lively  yellowifh  green  colour ;  and  lop  their  heads  to  within  three 
or  four  inches  of  the  body,  taking  away  all  fmall  branches,  and 
prune  the  roots  in  the  fame  manner,  leaving  none  but  the  large  ones, 
and  thofe  not  above  five  or  fix  inches  in  length  ;  the  wounds 
whereof  are  to  be  clofely  plaidered  over  with  foft  wax.  The  earth 
proper  for  thefe  plants  is  one  third  part  of  it  rotted  wood,  one  third 
frefh  fandy  loam,  and  as  much  melon  earth  well  mixed  and  fifted 
together.  The  roots  of  the  plants  are  to  be  laid  in  river  or  pond- 
water  for  about  twelve  hours,  and  fet  to  drain  for  about  half  an  hour 
before  planted  in  the  pots  ;  and  the  pots  to  be  fet  upon  the  hot-bed 
when  the  great  heat  is  pad.  The  plants,  thus  prepared  for  growth, 
are  to  be  moderately  watered  about  once  a  week  till  April,  and 
then  if  the  weather  be  very  warm,  the  watering  is  to  be  repeated  every 
third  day.  In  May,  it  will  be  necellary  to  give  them  air  by  degrees  ; 
and  during  the  courfe  of  their  fird  fhoot,  they  mud  be  fliifted  every 
fix  weeks  into  frefh  hot-beds  ;  but  as  foon  as  June  is  pad,  it  will 
be  time  to  defid  from  forcing  them,  and  to  expofe  them  at  large  to 
the  open  air  in  fome  (haded  place,  where  they  fhould  remain  till  the 
fird  week  in  September,  and  then  be  carried  into  the  green-houfe. 
In  the  green-houfe  they  are  to  have  frefh  earth  put  to  them  ;  and  to 
have  as  much  air  allowed  them  as  poffible,  till  the  latter  end  of 
Odlober  ;  being  frequently  refrefhed  with  water,  a  little  at  a  time, 
wherein  fheep  or  deer  dung  is  deeped.  The  latter  end  of  February 
following  they  are  to  have  the  earth  renewed,  and  their  heads  are  to 
be  trimmed ;  and  in  mid  May  they  are  to  be  brought  abroad.  The 
third  fummer  after  planting,  the  trees  will  bloilom  and  bear  fruit  ; 
but  great  quantities  of  blolfoms  are  figns  of  weaknefs. 
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In  the  pruning  ot  orange- trees,  you  are  to  endeavour  to  bring  them 
as  near  as  may  be  to  the  lhapeof  a  muihroom,  to  be  full  and  flat,  and 
well  filled  with  branches  in  the  middle  ;  and  to  take  care  that  no 
branch  be  permitted  to  fhoot  above  fix  inches  in  length  in  one  fpring. 
The  final!  branches  only  ate  to  be  taken  away,  unlefs  it  be  to  reduce 
the  tree  to  a  more  handfume  figure,  when  large  branches  may  be 
fhortened  ;  and  to  prevent  injury  in  fuch  cafes,  you  may  apply  clay, 
or  a  mixture  of  bees-wax,  refin,  and  turpentine';  and  wren  they 
are  lick,  be  fu re  leave  not  the  head  too  large  for  the  root.  When 
your  trees  want  re-cafing,  which  will  be  once  in  four  or  five  years 
of  courfe,  and  oftener  if  they  are  fickly,  you  are  to  pare  off  about 
two-thirds  of  the  old  mould  with  a  cutting  knife,  as  the  tree  ilands  in 
the  tub  ;  then  pull  out  the  root  with  the  earth,  and  put  it  under  water 
for  a  fmall  fpace  ;  and  having  prepared  frefh  earth  well  watered  the 
day  before,  place  the  tree  a'refh  in  your  tub,  and  the  frefh  earth  round 
the  root,  ramming  it  down  pretty  hard  :  this  is  the  ufual  method  of 
re-cafing,  and  as  the  trees  grow  large,  you  are  to  increafe  your  cafes  : 
but  the  earth  may  he  renewed,  without  this  operation,  by  abating  the 
upper  part  of  it,  and  flirring  it  gently  with  a  fork,  taking  heed  to 
the  roots,  and  applying  the  prepared  earth  in  the  room  of  the  other, 
in  May  and  September  ;  at  which  time,  it  may  be  annually  done 
for  their  nour.fhment  and  prefervation. 

Thus  we  have  gone  through  the  works  of  this  month,  which  being 
many,  and  relating  to  very  curious  productions,  we  hope  the  reader 
will  not  be  tired  at  the  length  we  have  found  it  needfary  to  extend 
them  to ;  and  we  are  to  confider,  that  this  is  a  month  which  by  it’s 
works  provides  for  the  products  of  almoft  all  our  other  months  in  the 
year. 

Products  of  the  Month  of  February. 

The  fallads  of  this  month  confifl  of  the  fame  fmall  herbs  as  in  the 
preceding  month  ;  but  we  may  now  add  water-creffes,  and  blanched 
dandelion,  to  the  number  of  fallad  herbs.  Cucumbers  fown  in  Octo¬ 
ber,  if  they  have  efcaped  the  January  frofts,  will,  towards  the  end 
of  this  month,  produce  fome  fruit  :  and  kidney-beans,  fown  at  the 
fame  time,  will  afford  us  plenty  of  beans.  Afparagus,  on  hot-beds, 
are  now  much  better  than  in  January. 

The  herbs  for  kitchen  ufe  are  thofe  enumerated  in  the  former 
month  :  and  the  herbs  for  boiling  are  red  cabbages,  fprouts,  fome  of 
the  favoy-cabbages,  fpinach,  and  the  leaves  of  the  whtte  beet.  We 
have  yet  turneps,  parfneps,  potatoes,  fkirrets,  and  fcorzonera,  with 
fome  young  carrots  fown  in  July  ;  and  fome  chardones. 

Some  cherries  are  ufually  ripe  in  this  month,  when*  the  weather  is 
warm  and  feafonable  ;  but  they  are  very  great  rarities  in  the  fruit- 
garden  ;  and  green  apricots  may  fometimes  be  found  on  the  trees  at 
the  latter-end  of  this  month,  by  curious  gardeners. 

Of  flowers,  we  have  during  this  month,  the  winter  aconite,  fnow- 
drops,  crocufes  both  the  yellow  and  the  purple  kinds,  fome  hyacinths, 
Angle  antmonies,  Perfian  iris,  fingle  daffodils,  hepaticas,  fingle  wall¬ 
flowers,  feveral  kinds  of  hellebore,  fome  double  daifies,  ftock-gilly- 
flowers,  and  the  fpring  cyclamen. 

In  the  green-houfe  we  have  the  thlafpi  Temper  virens,  fome 
ficoides,  geraniums,  aloes,  and  the  yellow  Indian  jeflamine  ;  fome 
oranges  alfo  put  out  a  few  bloffoms.  The  mezerions,  and  lauruftinuS 
yet  remain  in  bloffom. 

T  hefe  are  all  the  ufual  produCts  of  February,  which  are  few  in 
comparifon  of  the  works. 

MARCH. 

Buftncfs  in  the  KlTCHEN-GARDEN. 

Continue  to  fow  radifh,  and  filefia,  imperial  and  cabbage-lettuce; 
fow  fcorzonera,  and  flip  fkirrets  of  the  lafl  year,  leaving  only  the 
tender  fibres,  and  not  any  of  the  greater  roots  about  the  plants.  Sow 
peas  and  beans.  Make  plantations  of  mint,  balm,  thyme,  favory, 
fage,  pennyroyal,  tanzey,  rue,  and  other  durable  herbs,  for  houfehold 
ufe,  except  lavender  and  rofemary  which  are  beft  deferred  till  April. 
Plant  out  fome  cauliflower  plants,  to  fucceed  thofe  planted  in 
autumn. 

Refrefh  the  cucumber  and  melon  beds  with  hot  dung ;  and  fow 
now  for  a  full  crop.  Tranfplant  lettuce  for  cabbages,  and  to  ftand 
for  feed.  Sow  cabbages  and  favoys  for  a  winter  crop  ;  fome  celery, 
for  early  blanching.  Sow  chardones,  to  tranfplant  next  month. 
Drefs  your  artichokes,  leaving  only  three  or  four  fuckers  on  each 
ftrong  root,  and  flipping  off  the  reft  for  tranfplantation. 

Towards  the  middle  of  this  month  rake  and  drefs  afparagus  beds, 
the  buds  of  which  will  appear  in  April.  And  you  may  now  make 
new  plantations  of  afparagus,  in  the  natural  ground,  prepared  for 
that  purpofe. 

Towards  the  end  of  this  month,  fow  upon  hot-beds  fome  purflane, 
nafturtium,  French  and  African  marigolds :  and  fow  marigolds  in 
the  natural  ground.  Sow  young  fallads  in  fome  warm  place,  adding 
to  the  fmall  herbs  of  the  laft  month  fpinach,  rape,  and  forrel.  Sow 
leeks,  beets,  chervil,  fennel,  dill,  burnet,  and  endive,  the  laft  very 
thin  to  prevent  running  to  feed.  Make  young  plantations  of  chives  ; 
and  divide  the  roots  of  tarragon,  and  tranfplant  the  flips  about  eight 
inches  apart. 

Drefs  up  your  ftrawberry-beds,  keeping  them  clean  from  runners 
till  the  plants  bloffom  ;  and  giving  them  waterings  when  neceftary. 
Slip  and  fet  fage,  &c.  and  where  the  foil  is  clay,  or  over-moift, 
mingle  it  with  brick-duft. 

In  this  month,  the  gardener  muft  be  watchful  to  defend  and  fhelter 
his  trees  and  plants  from  the  injuries  of  the  weather:  all  young 
planted  herbs  and  trees  are  to  be  watered  carefully  in  the  morning : 
and  now  is  the  time  to  be  diligent  in  deltroying  weeds  betoie  they 
run  to  feed.  By  the  end  of  this  month  our  garden  ought  to  be  com¬ 
pletely  cropped. 

In  the  Fruit-Garden. 

It  is  now  high  time  to  put  ao  end  to  the  plantation  -of  fruit-trees, 
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and  to  fill  up  all  remaining  vacancies  ;  and  likewife  to  finilli  the 
priming  of  peaches,  r:e£larines,  and  apricots,  according  to  the  direc¬ 
tions  in  the  preceding  month. 

The  beginning  of  this  month  is  alfo  a  proper  time  to  prune  fitch 
peaches,  plums,  pears,  and  cherries,  as  have  had  one  years  growth; 
which  is  to  be  done  with  great  diflreiioii’1  and  a  due  regard  to  the 
vigour  and  vveaknefs  of  the  free.  And  if -is  now  not  at  all  too  lute  to 
cut  off  the  heads  of  new  planted  trees  againfl  a  wall,  and  to  reduce 
them  to  three  or  four  birds.  You  are  now  alfo  to  prune  fig-trees, 
and  what  great  vvood  can  be  fpared,  is  to  be  cut  entirely  out  clofe  to 
the  item  :  and  the  thickeit  (hoots  of  the  laft  year,  ordinarily  bear 
the  fruit,  _  . 

Graft  apples  and  cherries  ;  the  firft  take  beft  on  crab-ftocks  this 
month,  and  the  laft  on  the  black-cherry  ;  but  inoculation  is  a  more 
curious  operation.  Now  the  heads  ot  thofe  flocks,  which  were 
inoculated  the  laft  fummer,  are  to  be  cut  oft’  two  incites  above  the 
bud  llopewife,  beginning  the  ilope  oppofite  to  the  bud  ;  and  the 
dead  wood,  by  fome  called  the  cock-fpur,  is  to  be  cut  clean  off  the 
following  year  in  March,  that  the  flock  and  cion  may  the  better 
incorporate  and  the  wound  be  healed. 

Now  is  the  time  to  lay  layers  of  the  vine  and  fig  ;  and  to  ere£l 
horizontal  fheiters  over  fome  of  the  earlieft  blofioms  ot  fruit-trees, 
to  fecure  them  from  nipping  froils,  and  perpendicular  dews. 

In  the  Flower-Garden,  and  Parterre. 

Sow  poppies,  the  Venus  looking-glafs,  rofe  campion,  valerian 
fox-glove,  acanthus,  and  fuch  other  annuals  as  you  durft  not  venture 
at  the  preceding  month.  Sow  the  feeds  of  flock-gillyflowers,  in 
the  common  earth  ;  and  part  or  flip  all  kinds  of  fibrous  rooted 
plants,  not  in  flowering,  fuch  as  gentianella,  double  white  rockets, 
cardinal  flowers,  fcarlet  lichens,  rofe  campions,  double  wall-flowers, 
holyhccks,  perennial  fun-flowers,  afters,  monk-hoods,  fvveet- 
williams,  &c. 

Sow,  upon  the  hot-beds,  fuch  exotic  feeds  as  are  lefs  tender,  and 
come  fooner  to  perfie&iou  than  thofe  fown  in  the  laft  month,  as  the 
naHurtium  Jndicum,  halfamines,  convolvulus,  the  China  or  India- 
pink  ;  for  till  the  middle  of  May  we  mud  not  plant  thefe  abroad 
in  the  natural  ground.  If  you  have  no  hot-bed,  you  may  defer 
lowing  the  nafturtium  and  marvel  of  Peru  till  the  next  month,  when 
they  will  come  up  in  the  natural  ground. 

Sow  the  feeds  of  the  campanula  pyramidalis,  and  take  off  flips 
from  the  roois  ;  give  frefh  earth  to  your  pots  of  this  flower,  and  fet 
them  into  fome  pit,  where  the  fun  may  come  at  them,  which  will 
make  them  grow  tall.  Plant  tube  rofes  in  pots  of  frefh  earth,  giving 
them  a  gentle  warmth,  and  no  water  till  they  fprout  out  of  the 
ground.  Defend  your  tulips  from  blights,  which  endanger  them  this 
month :  and  this  may  be  done  with  mats,  or  canvas  coverings. 
Mend  and  repair  your  fhelves  and  places  of  fhelter  for  auriculas, 
which  fhould  be  now  fet  in  order,  and  be  guarded  on  all  fides,  but 
the  eaft,  from  the  fun,  and  defended  from  rain.  Tranfplant  your  car¬ 
nation  layers  for  blowing,  if  they  were  not  planted  out  at  autumn. 

Sow  the  feeds  of  the  humble  and  fenfitive  plants  upon  the  hot-beds  ; 
hnd  fow  in  the  natural  ground  the  noli-me-tangere.  Sow  alfo  the 
feeds  of  the  arbutus,  mezereon,  apocinum,  palm  tree,  &c.  tranf¬ 
plant  the  arbor  judas,  and  fow  the  feeds  of  it.  Graft  the  Spanifh 
white  jeflamine  upon  the  common  white  Englifh  fort.  Plant  and 
make  layers  of  the  paflion-tree.  Slip  and  fet  box  for  edgings,  or  in 
figured  works  ;  and  we  may  now  fow  feeds  of  the  juniper  and  fir-tree, 
and  tranfplant  the  yew,  holly,  phillirea,  and  other  evergreens. 

Put  fuch  exotic  plants  into  a  hot-bed  as  have  fuffered  in  the  green- 
houle,  taking  care  that  there  be  a  due  thicknefs  of  earth  laid  upon 
the  dung,  to  prevent  the  ill  confequence  of  the  fleam  of  the  bed. 

In  the  Green-House. 

Take  fpecial  care  of  your  orange  and  lemon-trees,  that  they  do 
not  want  water  ;  ufe  them  by  degrees  to  the  air,  and  preferve  their 
voting  fruit,  which  at  this  time  of  the  year  are  very  apt  to  fall,  if  they 
happen  to  be  too  much  watered,  or  are  too  haftily  acquainted  with 
the  air. 

1  ranfplant  the  amentum  PI  ini i,  or  winter-cherry  ;  prune  the  roots, 
and  fhorten  the  branches  of  thefe  trees,  and  then  they  are  to  be  frefh 
earthed,  and  fet  in  the  front  of  the  green-houfe. 

Give  a  little  .water  to  the  moll  fucculent  ficoides,  in  a  warm  day. 

General  Work  to  he  performed  in  March. 

As  to  the  kitchen-£<zr<5&?»,  we  have  already  in  the  month  of  January 
taxcti  notice  ot  the  methods  of  (owing  peas  in  drills  and  lines,  and 
of  the  manner  ot  earthing  them  when  they  are  come  out  of  the 
ground  :  and  beans  are  planted  like  peas  in  double  rows,  about  two 
feet  afunder,  being  fet -about  live  inches  apart,  in  a  ftifffoil,  without 
any  manure,  which  is  what  they.  love.  They  are  to  be  kept  clean 
of  weeds  ;  and  it  would  be  good  hulbandry  to  water  them  about  the 
time  of  their  blollom.  Beans  fown  in  the  winter,  are  commonly  in 
tingle  lines  under  a  fouth  wall  or  hedge. 

Mint  and  balm  are  propagated  by  parting  their  roots  any  time  in 
the  fpring,  as  .well  as  by  fowing;  and  will  grow  any  where.' 
I  ne  is  more  generally  cultivated  than  any  other,  being  of  itfelf 
a  good  DHad,  of  ufe  in  foups  and  fauces,  and  proper  for  Hilling. 
When  it  is  about  a  foot  high,  you  may  cut  it  in  bunches' for  winter 
tile,  obferving  to  do  it  in  a  dry  day,  and  to  dry  it  in  the  (hade  ; 
winch  fhould  be  abferved  as  a  general  rule  for  other  herbs. 

Thyme  is  rafted  either  by  feeds  fown  in  this  month  or  April,  or 
from  flips  planted  at  the  fame  time.  There  are  feveral  forts  of  this 
herb,  one  whereof  with  variegated  leaves,  and  proper  for  edgings  • 
iind  the_  marum  fyriacum  is  cultivated  in  gardens  for  it’s  pleafant 
feent.  Thefe  fhould  Be  planted  in  the  vvarmeft  parts  of  wardens  the 
others  will  grow  in  any  fituation. 

Sage  is  likewife  propagated  from  feeds  or  flips,  but  moil  commonly 
fiom  the  iatter,  taken  from  the  roots  at  the  end  of  this  month,  or 
•the  beginning  of  April,  and  planted  a  foot  apart  in  light  earth. 
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Rue  is  a  plant  which  delights  in  fliady  places,  and  multiplies  by 
flips  let  in  a  light  foil.  This  plant  it  is  thought  prevents  infeiftion 
of  the  plague,  for  which  reafon  it  has  been  much  in  requeft  in  times 
of  peflilence. 

Tanfy  is  increafed  by  parting  the  roots  in  the  fpring ;  and  is  a 
plant  which,  for  it’s  valuable  qualities,  fhould  be  always  kept  dry 
in  the  winter,  efpecially  for  the  ufe  of  thofe  who  are  afflidled  with 
the  gout  in  the  ftomach  ;  which  diftemper  it  is  Paid  to  remove,  being 
boiled  half  a  handful  of  it  in  a  pint  of  ftrong  white-wine,  and 
drank  hot. 

Marjoram  is  divided  into  two  forts,  one  called  winter fweet-marjoram, 
which  will  laft  fome  years,  and  the  other  fown  annually  on  hot-beds, 
which  is  not  fo  hardy  and  durable  :  the  firft  kind  is  increafed  by 
planting  the  flips  about  March  or  April,  in  moift  ground. 

Penny- royal  and  chamomile,  which  are  propagated  from  flips  planted 
in  March  or  April,  are  ufeful  herbs,  and  deferve  a  place  in  a  garden; 
they  delight  in  moift  fliady  ground,  and  thrive  beft  in  a  ftifl'  foil. 
Fennel,  dill,  parlley,  &c.  are  rafted  from  feeds  fown  in  this  month 
in  the  natural  ground. 

Celery  is  a  hot  herb  of  a  very, rich  flavour,  raifed  from  feed  fown 
in  this  month  and  April,  in  fome  well  expofed  part  of  the  garden  ; 
it  muft  be  planted  out  about  fix  weeks  after  it  is  come  up,  in  beds, 
allowing  four  inches  diftance  between  the  plants  ;  and  they  are  there 
to  remain  till  the  middle  of  June,  at  which  time  fome  of  the  firft 
fowing  will  be  fit  to  plant  in  trenches  for  blanching.  They  love  a 
light  rich  foil;  and  the  trenches  are  to  be  cut  eight  or  ten  inches 
wide,  and  of  the  fame  depth,  into  which  the  plants  are  to  be  put 
as  foon  as  made,  after  having  pruned  off  their  tops  and  roots ;  they 
are  to  (land  at  five  inches  diftance,  and  as  they  increafe  in  growth, 
are  to  be  earthed  up  to  within  four  or  five  inches  of  their  tops. 

Endive  loves  a  rich  light  foil,  and  though  it  may  be  fown  in  this 
month,  it  is  beft  to  Hay  till  April.  When  it  has  been  come  up  about 
fix  weeks,  >  plant  it  in  beds,  as  directed  for  celery  ;  and  about  the 
middle  of  July,  plant  it  in  rows  about  fix  inches  apart.  As  foon  as 
it  is  well  grown,  you  muft  tie  up  fome  of  it  to  whiten  ;  which  work 
lliould  be  continued  every  fortnight. 

Purfane  is  a  very  cooling  herb,  and  admired  by  fome  in  fummer 
fallads.  The  feeds  of  it  fown  in  this  month,  are  to  have  the  help  of 
glafles  ;  and  it  is  fown  in  April  in  warm  places.  Sorrel  is  fown  in 
rows  or  drills,  like  other  fallading. 

Chives,  which  are  ufed  in  winter  fallads,  are  raifed  by  off-fets  from 
the  roots  planted  at  fix  inches  diftance  in  this  month,  and  cutting  off 
their  blades  at  the  time  of  planting.  They  delight  in  a  light  rich 
ground  and  (hade ;  and  the  oftener  they  are  cut,  the  fmaller  and 
finer  they  are. 

Tarragon  is  a  plant  that  loves  a  warm  expofure,  and  is  propagated 
by  flips  and  feeds  ;  the  flips  are  taken  from  the  root,  and  planted 
in  this  month.  This  is  a  very  good  herb  mixed  in  fallads;  but  the 
tafte  of  it  by  itfelf  is  not  very  grateful  to  the  palate. 

Of  fpinach,  in  March,  April,  and  May,  we  are  to  fow  feveral 
parcels  of  ground,  at  different  times,  about  a  fortnight  from  one  an¬ 
other,  as  a  conftant  fupply  for  the  table,  till  there  is  plenty  of  other 
greens.  There  are  two  forts  of  it,  the  prickly  fort,  and  the  round 
fpinach:  and  this,  like  mod  other  plants  of  this  nature,  thrives  in  a 
light  rich  foil.  The  beginning  of  Auguft  fpinach  feed  is  fown  for  the 
winter. 

In  this  month  are  fown  feeds  of  the  cabbage,  lettuce  of  all  kinds 
in  the  open  ground  among  other  crops :  they  delight  in  rich  light 
ground,  anci  a  warm  expofure ;  and  that  there  may  not  be  wanting 
a  fupply  of  them,  they  are  to  be  fown  every  month  from  March 
to  Auguft,  when  you  put  in  the  winter  crop,  and  planted  out  in  beds 
three  weeks  after  they  come  up,  at  about  five  inches  diftance.  Such 
as  produce  large  cabbages  early  in  the  fpring,  may  be  permitted  to 
Hand  for  feed,  and  are  to  be  flaked  up  to  defend  them  from  the 
wind.  1  he  feeds  will  be  fit  to  gather  as-  foon  as  they  begin  to  fhew 
their  down  ;  and  then  the  plants  are  to  be  pulled  up,  and  fet  to  dry 
in  a  green-houfe. 

Artichoke  feeds  are  fown  the  beginning  of  this  month,  and  planted 
out  in  April  j  and  the  middle  of  this  month  is  the  moll  proper  feafon 
to  flip  the  roots  for  new  plantations,  for  they  are  raifed  by  fuckers 
as  well  as  feeds,  and  mod  commonly  by  fuckers.  When  the  flips 
are  fevered,  you  are  to  leave  growing  upon  every  old  root  three  heads ; 
and  thefe  flips  muft  be  planted  two  feet  apart  in  lines,  four  feet 
diftant  from  each  other,  and  be  well  watered  after  planting.  The 
foil  proper  for  them,  is  a  ftrong  rich  ground,  with  dung  mellowed 
in  it,  well  expofed  to  the  fun  :  when  they  bloflbm,  the  firft  year,  the 
roots  are  endangered  ;  wherefore  fome  gardeners  break  off  the  blolfoms, 
and  about  the  middle  of  July  break  off  the  ftems  of  the  old  roots 
that  have  done  blowing,  by  which  means  they  furnifli  tbemfelves 
with  frefh  (hoots. 

The  cauliflower  feed  is  fown  in  Marfh  in  fome  well  expofed  cor¬ 
ner  of  the  garden,  where  the  young  plants  may  be  (heltered  ;  and 
about  the  middle  of  April,  w^hen  they  are  in  their  firft  leaf,  they 
are  to  be  planted  in  a  nurfery  about  five  or  fix  inches  afunder,  and 
there  continue  till  the  latter  end  of  May  or  J une,  when  they  are  to  be 
tranfplanted  abroad  for  your  crop  :  this  wrork  fhould  be  done  in  moift 
or  rainy  weather  ;  or  if  it  be  a  dry  feafon,  holes  are  to  be  made  in 
the  ground,  about  three  feet  apart,  and  to  be  well  watered  before  you 
plant  the  caulifowtrs,  which  will  make  the  plants  {hoot,  being  alfo 
frequently  watered  afterwards.  In  the  autumn  following,  they  will 
bear  large  flowers  ;  but  fome  of  them  will  not  flower  till  after 
Michaelmas,  and  fuch  plants  mull  be  taken  up  with  the  earth  round 
their  roots,  and  fet  together  in  a  green-houfe,  or  fome  fuch  place, 
where  they  will  enlarge  themfelves,  and  be  fit  for  ufe  in  the  winter. 
But  to  have  fummer  cauliflowers,  you  muft  fow  the  feed  about  the 
latter  end  of  July,  or  beginning  of  Auguft,  upon  fome  decayed  hot-' 
bed,  and  tranfplant  them  about  three  inches  diftance,  as  foon  as  they 
have  put  out  their  firft  leaf,  upon  fome  other  bed  ;  the  middle  of 
September  draw  out  every  other  plant,  and  fet  them  four  or  five 
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inches  apart,  under  a  Couth  wall,  to  ftand  there  till  fpring,  when 
thev  arc  to  be  planted  out  for  flowering;  or  you  may  fet  them  in 
the  places  where  they  are  to  blofl'om,  covering  them  with  glafs- 
bclls  in  the  winter. 

Ajparagus  arc  fown  about  the  firft  week  in  March,  the  weather 
being  open;  and  the  February  or  March  following,  the  feedlings 
will  be  fit  to  be  planted  out.  And  for  a  natural  crop,  you  are  to 
proceed  thus:  firfi  mcafure  out  your  ground,  allowing  four  feet  for 
the  breadth  of  each  bed,  and  two  feet  for  the  alleys  between  the  beds; 
then  open  a  trench  at  one  end,  and  lay  into  the  bottom  of  it  horfe- 
dung  well  rotted,  about  fix  or  eight  inches  thick:  you  are  then  to 
goon,  and  trench  the  fame  quantity  of ground,  lying  next  to  the  firft 
trench,  throwing  the  earth  of  the  fecond  trench  upon  the  dung  in 
the  bottom  of  the  firft  ;  and  thus  continue  to  work  till  the  whole  is 
done.  This  being  over,  jn  lines  atoight  or  ten  inches  diftance,  you 
are  to  plant  the  ajparagus  taken  frefh  out  of  the  nurfery,  fpreading 
their  roots,  and  covering  their  buds  with  earth  about  four  inches 
thick.  Each  bed  takes  up  four  rows;  and  w’hen  all  the  beds  are 
planted,  low  the  whole  with  onions  and  rake  it  level,  for  the  alleys 
will  not  be  of  any  ufe  till  after  Michaelmas,  when  the  onions  will  be 
off,  and  the  {hoots  of  the  ajparagus  plants  mad,  that  fummer  are  to 
be  cut  down:  then  dig  up  the  alleys,  and  throw  part  of  their  foil 
-  upon  the  beds,  tp  raife  the  earth  about  five  or  fix  inches  above  the 
Duds  of  the  plants,  fupplying  the  alleys  with  dung  or  fome  riehioil. 
In,Ma  rch  following,  the  earth  muff  be  raked  down:  and  the  alleys 
are  to  be  turned  up  every  winter,  and  now  and  then  enriched  with 
dung;  but  Michaelmas  mud  be  palfcd  before  you  cut  down  the 
haulm,  and  give  them  rheir  winter-drtfTing;  and  you  are  not  to  be 
later  than  the  middle  of  March  without  raking  and  laying  down  the 
beds.  It  is  a  general  rule  not  to  cut  any  of  the  ajparagus  till  the 
fourth  year  alter  planting;  but  where  the  plants  are  ftiong,  a  few 
may  be  taken  here  and  there,  in  veiy  fmall  quantities,  the  third  year. 
About  (he  beginning  of  April,  the  ajparagus  appear  above  ground, 
and  may  be  cut  till  the  beginning  or  June,  when  they  have  ftood 
five  years ;  but  if  they  are  younger,  you  mult  not  cut  them  after  mid- 
May.  Nor  any  bud  that  appears  above  ground  fhould  be  fuffered  to 
grow  in  the  cutting  feafon,  unlefs  they  proceed  from  frefh  plants  to 
make  good  deficiencies;  and  thofe  muft  be  fuffered  to  run  up  every 
year  till  they  have  gathered  ftrength.  It  is  belt  to  cut  them  down¬ 
wards  a  little  hoping,  with  a  knife  made  blunt  at  the  point'. 

For  hot-beds  to  force  ajparagus,  fee  works  of  January. 

In  the  Fruit-Garden. 

In  March  and  April  we  may  make  layers  of  the  vine ,  which  will 
be  fit  to  tranfplant  the  Michaelmas  following;  and  this  tree  isalfo 
propagated  either  by  laying  down  the  young  branches,  as  foon  as  the 
fruit  is  gathered,  or  by  making  plantations  of  cuttings  at  that  time ; 
always  obferving  to  let  a  bud  or  two  of  the  layers  or  cutting  be  under 
ground.  It  has  been  likewife  pradtifed  to  raife  this  tree  by  drawing 
a  young  branch  through  the  hole  at  the  bottom  of  the  garden- pot 
about  Chriftmas,  and  then  filling  the  pot  with  earth;  thefewilltake 
root,  and  may  be  cut  from  the  mother-plant  the  Michaelmas  follow¬ 
ing,  with  fruit  growing  upon  them.  The  vines  thus  raifed  in  pots, 
will  hold  their  fruit  good  almoft  till  Chriftmas,  if  they  are  fheltered 
from  the  weather  in  a.green-houfe,  or  fome  fuch  like  place.  The 
month  of  February,  if  the  weather  be  open,  is  the  heft  month  for 
planting  of  vines;  and  great  care  is  to  betaken  in  the  removal  of  the 
trees,  particularly  that  the  roots  be  not  too  dry  before  they  are  re¬ 
planted.  The  foil  proper  for  thefe  trees,  fhould  be  rocky  or  gra¬ 
velly  ;  and  chalky  hills  well  expofed  to  the  fun.  will  produce  better 
grapes  than  any  of  the  rich  foils  prepared  with  horfe-dung  ;  but 
where  thefe  are  wanting,  the  rubbilhof  old  buildings  will  make  a 
very  good  compoft  to  mix  with  the  earth  about  the  roots.  To  plant 
a  vineyard,  let  the  places  where  your  vines  are  toftand,  be  opened 
and  prepared  before  any  of  the  plants  are  taken  out  of  the  nurfery  ; 
they  are  to  be  planted  in  lines  a  yard  afunder:  and  it  is  ufual  to 
prune  thefe  vines  in  September  before  tranfplanting,  according  to 
their  ftrength,  leaving  no  more  than  four  buds  on  the  ftrongt  ft  ;  and 
then  they  will  require  no  other  care  the  firft  fummer,  but  to  cleanfe 
them  from  weeds.  About  the  end  of  September,  fhorten  the  lhoots 
of  the  fummer,  and  the  fummer  following  the  ftroilgeft  of  them  will 
begin  to  fhew  a  little  fruit;  this  fecond  year  the  fmall  fhoots  and 
fuperfiuous  branches  are  to  be  carefully  broken  ofFin  May  and  June, 
and  two  or  three  fhoots  only  preferved  on  each  vine,  which  are  not 
to  be  fhortened  till  the  following  September;  thefe  fhould  be  fup- 
ported  by  ftakes  or  poles,  fo  that  they  may  not  run  clofe  to  the 
ground,  but  about  a  foot  above  it ;  for  the  nearer  the  ground  the 
grapes  grow,  if  they  do  not  touch  it,  the  riper  and  fweeter  they  will 
be.  In  about  five  or  fix  years  time  the  vineyard,  thus  planted  and 
managed,  will  produce  a  good  crop  of  grapes.  The  pruning  of  the 
vine  you  may  find  in  the  month  of  January. 

Thesis  propagated  either  from  feeds,  fuckers,  or  layers;  the 
fuckers  are  feparated  from  the  old  roots  the  beginning  of  March, 
and  are  then  to  be  tranfplanted  without  cutting  any  of  their  tops: 
for  this  tree  above  all  others  fuffers  by  amputation :  the  layers  are 
ordered  like  thofe  of  the  vine  ;  and  the  feeds  will  readily  come  up, 
being  fown  in  rubbifh  or  fuch  like  foil  about  March.  This  tree 
delights  in  the  fame  foil  with  the  vine,  and  may  be  planted  either 
againft  -walls,  or  in  ftandards ;  though  in  England  the  common 
pra&ice  is  to  plant  them  againft  walls.  It  has  been  obferved  that 
the  ftandard  Jig- trees  profper  and  bear  fruit  in  greater  abundance, 
and  much  better,  than  thofe  againft  walls  ;  bccaufe  as  theyare  en¬ 
dangered  by  pruning,  fo  they  like  not  confinement :  and  old  fig- 
treesthat  have  been  neglected,  and  grown  wild  without  culture  for 
many  years,  have  borne  more  fruit  than  thofe  that  have  been  drel- 
fed  and  ordered  in  gardens. 

The  pruning  of  the  fig  is  very  different  from  that  of  other 
fruit-trees ;  for  as  the  pradtice  is  to  take  away  the  fmall  branches  in 
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pruning  other  trees  ;  fo  here  ir  is  to  be  avoided,  bv  reafon  rh e  fig 
pu  s  forth  it’s  fruit  chiefly  at  the  extremities  of  t.  e  1  ill  year's  {hoots, 
and  commonly  at  the  three  laft  eyes  ;  but  you  are  to  cut  ort  fome  of 
the  weak  fmallcr  fhoots,  which  do  not  promise  to  bear,  fo  as  you  do 
it  clofe  to  the  great  wood.  You  are  to  take  away  al:  the  great  wood, 
to  avoid  confufion;  and  the  branches  of  the  tree  ought  not  to  be 
permitted  to  grow  too  high,  which  would  prevenr  rl  eir  being  full ; 
therefore  the  new  thick  branches  muft  be  fhortened  yearly  to  a  foot 
or  thereabouts ;  and  the  bud  at  the  end  of  me  branches  to  be  broken 
off  in  the  fpring  time,  tliat  inftcad  cf  aiinglt  branch  it  may  have  two 
branches,  and  caufe  them  to  (hoot  out  figs  the  earlier.  1  he  feafon 
of  pruning  the  fg  is  the  latter-end  of  this  month  ;  and  it  is  beft  in 
the  fummer  to  let  this  tree  have  fome  liberty  fr  <m  the  w  ft!,  a  d  not 
to  let  it  continue  clofe  tacked  as  other  fruit-trees;  bin  in  the  wn  er 
fome  of  the  draggling  branches  ought  to  be  cut  off,  and  rhe  belt  and 
biggelt  branches  to  be  tacked  clofe  to  the  wall  in  November,  that 
they  may  be  more  effetfuallv  ftieitercd  from  ihefroits  in  /the  winter 
by  a  defence  of  mat  or  otherwife,  eipei  i  iil»’  in  an  extrt  me  cold  Ica- 
fon.  Whatever  you  cut  from  the  fig,  muii  he  as  clofe  to  the  great 
wood  or  root  as  you  can;  and  a  whole  tree  mav  be  cut  d-  wn  to  the 
roots,  after  an  unkind  winter,  for  i ’s  recovery  from  a  lick!)  ft  te  of 
health.  This  tree  puts  forth  fuckers  in  great  abundance,  v.nich 
muft  be  kept  down. 

The  horizontal Jhelters  for  fruit-trees,  of  la  e  recommended,  and 
proper  to  be  ercteted  in  thi  month,  are  made  in  this  manner  :  you 
are  to  lay  rows  of  tiles  in  the  ftrudure  of  the  wall,  ar  certain  <Jif- 
tances  one  above  another,  the  tile- jetting  forward  and  hangi  govet 
the  plane  of  the  wall,  about  an  inch  and  a  half:  this  is  not  a  diffi¬ 
cult  nor  a  chargeable  work,  jf  the  wall  be  of  brick,  to  place  betwixt 
every  two  or  three  rows  of  bricks  thefe  horizontal  Jhelters  of  tile ;  and 
if  the  wall  be  of  ftone,  and  the  joints  beany  thing  regular,,  it  is  not 
lefs  eafy.  But  to  avoid  the,  inconvenience  and  unleemlinefs  of 
branches  riding  over  the  edges  of  tiles,  in  each  row  of  tiles  at  con¬ 
venient  diftances  muft  be  left  void  places  or  gaps  for  the  wood 
branches  to  pafs  through;  which  gaps  are  to  be  left  wider  at  the 
bottom  than  the  top  of  the  wall:  it  is  very  material  alfo,  to  obferve 
that  the  rows  of  tiles  fhould  not  be  laid  exadbly  horizontal,  but 
rather  a  little  dipping,  the  better  to  flioot  off  the  water  from  the 
fruit. 

Thefe  horizontal  Jhelters  preferve  bloffoms  and  tender  fruitmore 
effectually  than  any  mattings  or  coverings  ufed  by  garden.rs  (which 
laft  are  rolled  up  in  the  day-time, and  let  down  in  the  evenings,  when 
there  is  mod  danger.)  And  thin  bits  of  board  faftened  in  the  wall, 
will  do  as  well  as  tiles  for  horizontal  Jh.iters.  Ey  the  help  of  thefe 
kinds  of  Jhelters  ip  the  moft  difficult  year  a  good  quantity  of  the 
choiceft  fruit  may  be  depended  upon ;  the  fruits  thus  flickered,  are 
much  larger  and  finer  tailed  than  thofe  that  are  more  expofed :  and 
they  are  all  forwarder,  and  much  earlier  ripe  than  others ;  which  is 
noinconfiderable  advantage,  efpecially  with  refpedt  to  all  late  ripe 
fruit,  fuch  as  peaches,  figs,  and  grapes,  which  in  many  cold  Cum¬ 
mers,  withoutfuch  or  the  like  helps,  would  never  be  ripe  at  all. 

In  the  Flower-Garden  and  Parterre. 

A  great  deal  is  now  to  be  done.  The  poppy  is  an  annual,  fown 
in  fpots,  and  of  various  colours;  it  is  a  beautiful,  but  not  lading 
flower,  and  has  place  in  the  gard  n,  amongft  other  varieties,  being- 
commonly  found  in  borders  under  walls.  The  Venus  looking-glafs 
is  likewife  fown  in  fpots,  or  it  is  proper  for  edging  . 

The  roje  campion  is  raifed  from  feeds  fown  this  month,  or  from 
flips  taken  from  the  roots;  and  the  double  bb  flbfn  kind  of  it  is  pro¬ 
pagated  by  flips  only,  it  producing  no  feeds.  This  laft  is  an  extraor¬ 
dinary  plant,  and  much  admired  for  the  red  colour  of  it’s  flowers: 
it  loves  a  loamy  foil,  and  open  expclure. 

The  valerian  is  alfo  raifed  by  feeds;  there  are  feveral  kinds  of  it, 
fome  whereof  are  increafed  by  parting  the  roots:  and  there  is  a  fort 
of  this  plant  with  variegated  leaves. 

The  white  hellebore  is  propagated  from  off-fets  parted  in ,  March, 
and  planted  in  a  rich  light  foil.  The  leaves  of  this  flower  are  of 
themlclvesa  pretty  ornament;  and  the  large  fpikes  of  flowers,  for 
their  odd  colours,  are  furprilingly  beautiful. 

The  foxglove  is  a  flower  raifed  from  feeds  fown  in  this  month; 
but  it  does  not  blow  till  the  fecond  year  after  Cowing.  Thefe  plants 
delight  in  the  fhade,  and  thrive  well  in  a  loamy  foil. 

The  primroje-txee  will  grow  in  any  foil,  and  is  proper  for  the 
middle  of  borders  in  large  gardens.  The  feed  is  fown  in  the  natural 
ground  towards  the  latter  end  of  this  month;  and  the  feedling 
plants,  which  will  not  blofl'om  till  the  fecond  year,  are  to  be  fown 
in  a  nurfery,  and  the  young  plants  removed  to  proper  places  the  Au- 
guft  after  they  are  come  up. 

Th ejlcck-gillyfiower  is  a  fhrub  raifed  from  feeds  fown  in  this 
month,  and  tranfplanted  the  autumn  following;  and  rarely  blows 
until  the  fecond  year,  unlefs  forced,  in  hot-beds.  It  loves  a  light 
natural  dry  foil ;  and  the  double  kinds  of  them,  which  we  find 
amongft  the  feedling  plants,  may  be  increafed  by  flips  or  cuttings 
planted  in  May,  June,  or  July  ;  and  being  tranfplanted  into  pots, 
are,  for  their  grateful  fmell,  a  proper  ornament  for  the  niceft  places 
in  the  garden,  and  to  adorn  chimneys. 

The  gentianella  is  a  plant  whofe  flowers  almoft  touch  the  ground, 
but  notwithftanding  are  very  ornamental.  This  plant  is  propagated 
by  flips  parted  from  the  roots,  in  March  or  Auguft,  and  delights  in 
a  fandy  foil. 

The,  cardinal  flowers  are  raifed  by  feeds  fown  in  hot-beds  in  this 
month  in  lifted  light  earth,  and  tlie  feeds  being  fmall,  aretobebut 
thinly  covered  with  mould;  for  it  is  a  general  rule  to  cover  all 
feeds’  more  or  lefs  in  proportion  to  their  bignefs.  They  are  com- 
monly  cultivated  in  pots;  but  they  will  grow  very  well  in  borders: 
and  they  may  be  increafed  l*y  parting  their  roots  inApjil,  and 
planting  them  in  places  well  cxpoled  to  thelun. 
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The fcarlet  lichnus  is  a  beautiful  plant  in  our  gardens,  bearing  truf- 
fes  upon  ftalks  fomewhat  more  than  two  feet  high.  1  hcfe  flowers 
are  propagated  either  from  feeds  fown  in  this  month,  or  by  flipping 
the  roots  at  this  time.  Thefe  are  alfo  cultivated  in  pots,  and  placed 
in  the  niceft  parts  of  the  garden,  or  in  chimneys.  They  love  a  light 
natural  foil  and  an  open  expofurc. 

The  acanthus  is  a  flower  full  of  thorns  prettily  variegated  :  the 
feeds  are  fown  in  this  month  in  a  fandy  foil,  and  the  fhade.  1  he 
double  rocket  flower  is  propagated  from  flips  taken  from  about 
the  root,  and  planted  in  March  in  a  loamy  foil,  and  an  open  ex- 
pofure. 

The  campanula pyramidalis  is  raifed  from  flips  parted  rrom  the  roots 
in  this  month,  or  from  feeds,  and  delights  in  a  fandy  foil.  It  is  a 
proper  ornament  for  the  middle  row  of  flowers  in  large  borders ; 
and  in  pots  it  does  well  in  chimneys. 

The  ftw//-flower  may  be  raifed  from  flips  planted  in  fhady  places, 
either  in  March,  April,  May,  or  June  ;  but  the  bloody  w«//- flower 
may  be  more  eafily  propagated  from  feeds  fown  in  March:  thefe 
flowers  delight  in  fandy  foil,  or  to  grow  among  rubbifli. 

The fun-h ower  is  eaiily  raifed  from  feeds  fown  in  large  borders, 
where  it  will  grow  fix  feet  high  ;  it  will  grow  in  the  fhade,  and  al- 
moft  any  foil. 

Th eafiers  or  fianvorts,  of  which  there  are  many  forts,  are  pro¬ 
pagated  from  flips  t  *ken  from  the  root  in  this  month,  which  will 
thrive  in  any  foil  or  expofure ;  and  are  fit  companions  tor  the  tailed 
flowers:  but  thev  are  beft  to  be  planted  in  pots,  otherwife  they  will 
quickly  over-run  the  ground. 

The  monk's-hood  is  propagated  by  parting  the  roots  in  this  month.; 
and  delights  in  a  loamy  foil  and  lhade.  The  flowers  are  of  a  poi- 
fonous  nature. 

The  najlurtium  runs  upon  the  ground,  and  produces  flowers  varie¬ 
gated  with  yellow  and  fcarlet.  Balfamities  bloffom  about  a  foot  and 
a  half  high.  The  marvel  of  Peru,  both  red  and  yellow,  blow  two 
feet  high.  And  the  convolvulus ,  of  which  there  are  three  kinds, 
the  befi  a  purple  flower,  Creeps  upon  the  ground.  All  of  them  are 
raifed  on  hot-beds,  of  a  gentle  heat.  The  fenjitive  plants  are  three 
in  number;  one  of  them  falls  to  the  ground  upon  the  approach  of 
a  man’s  hand,  w’hich  is  called  the  humble  plant ;  another  of  them 
(brinks  up  together  on  the  touch  of  it’s  leaf;  and  the  third  being 
touched,  and  the  pods,  when  they  are  grofs  but  not  fully  ripe,  be¬ 
ing  taken  between  vour  fingers,  will  give  a  fudden  fnap,  and  fly  in 
pieces:  all  thefe  are  ,o  be  preferved  w  ith  great  care,  and  be  con- 
ftantly  kept  under  glaffes  all  the  fummer,  when  the  feeds  which  are 
fown  in  this  month  are  come  up. 

The  arbor  juda  is  propagated  by  feeds  fown  in  March ;  it  will  rife 
very  high,  even  equal  to  a  pretty  large  tree,  but  it  is  more  frequent¬ 
ly  planted  againft  a  wall  than  in  the  open  ground.  It  bears  rofe- 
coLour  blofloms  in  clufters ;  and  loves  a  loamy  foil. 

The  pajjion-tree  is  raifed  either  from  layers  or  feeds  fown  in  this 
month ;  and  every  cutting  of  it  about  May  or  J  une  will  ftrike  root, 
being  planted  in  fine  earth :  it  is  a  prodigious  quick  grower,  fomc 
branches  of  it  making  fixteen  or  eighteen  feet  long  in  a  fummer; 
and  it  is  very  hardy.  It  loves  mpilt  and  cool  places,  where  it  may 
be  continually  fed  with  water ;  in  w'hich  fituation  it  will  bear  fruit, 
fhaped  like  lemons,  and  of  the  fame  colour;  and  if  you  lay  plenty 
of  cow  dung  about  the  roots  of  thefe  trees,  and  keep  them  frequent¬ 
ly  watered  during  the  flowering  feafon,  you  will  not  fail  of  fruit.  It 
is  called  the  pajjjon- tree  by  the  contrivance  of  fome  Spanifh  friers, 
who  by  adding  fome  things  wanting  in  the  natural  flower,  made  it 
as  it  were  an  epitome  of  our  Saviour’s  paflion. 

The  arbutus  is  an  exotic  plant  that  loves  alight  gravelly  foil,  and 
may  be  raifed  either  from  the  feeds  or  layers :  the  fruit  (which  re- 
fembleftrawberries)  muft  be  gathered  aboutChriftmas,and,afterlaid 
to  dry  for  a  month,  are  to  be  bruifed  and  mixed  with  fand,  and  then 
fown  in  pots  of  light  earth,  and  covered  about  a  quarter  of  an  inch 
with  fine  mould.  This  work  mud  be  done  in  March;  and  the  gentle 
heat  of  a  hot-bed  will  much  help  the  germination  of  the  feeds, 
which  are  to  be  frequently  fprinkled  w:th  pond-water  till  they  come 
up.  I  he  layers  of  this  tree  are  made  of  the  molt  tender  fhoots 
about  September,  and  will  ftrike  root  in  a  year’s  time,  but  will  not 
be  ftrong  enough  to  tranfplant  till  the  fpring  following. 

The  apocinurn,  or  Jogs- bane,  is  propagated  from  feeds  fown  in  this 
month  in  hot-beds,  or  from  cuttings  in  the  fame  month ;  butthofe 
plants  which  die  to  the  root  every  winter,  will  be  beft  increafed  from 
oft-fets  taken  from  the  roots :  a  light  natural  foil  agrees  well  with 
them,  and  but  little  water;  and  they  arc  to  be  fet  ipto  the  houfe, 
fboner  or  later  as  they  are  more  or  lefs  tender. 

The  palm-tree  is  increafed  by  fetting  the  ftones  of  the  fruit  in 
light  earth  in  this  month,  and  giving  them  the  affiftance  of  a  hot- 

^  ?reen~h°ufe  plant,  but  might  be  made  to  ftand  abroad 
after  theltering  three  or  four  years. 

‘The green  privet  is  a  plant  of  a  quick  growth,  and  makes  an  ad¬ 
mirable  hedge,  maintaining  it’s  verdure  all  the  winter:  to  propa¬ 
gate  it,  we  muft  fow  the  berries  in  March,  about  an  inch  deep  in 
light  earth,  watering  them  frequently  till  they  come  up;  and  they 
are  to  be  tranfplanted  from  the  feed-bed  the  fecond  year  after  row¬ 
ing:  a  hot  gravelly  foil  is  the  molt  proper  for  this  tree. 

The  meztrioni  s  a  dwarf  plant,  the  ftalks  whereof  areclothed  with 
it’s  flowers  in  January.  It  is  propagated  by  fowing  the  feeds  in  this 
month:  but  care  muft  be  taken  to  preferve  them  from  the  birds. 
A  loamy  foil  is  the  mod  proper  for  this  tree. 

The  fpiraa  ftutex  is  a  beautiful  (hrub,  propagated  from  fuckers 
taken  off  in  March,  and  planted  in  a  light  foil. 

Thejuniper-trecis  a  plant  which  by  reafon  of  the  fmallnefs  of  it’s 
leaves  a  gardener  may  train  up  to  any  ftiape  or  form  he  thinks,  fit  •  it 
delights  in  a  barren  foil;  and  the  berries  are  to  be  fown  in  light 
ground,  without  watering  or  any  rich  manure ;  in  about  two  months 
time  they  will  come  up ;  and  they  are  to  remain  two  years  in  the 
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feed-bed  before  tranfplanted,  taking  great  care  to  keep  them  free 
from  weeds. 

The  feveral  kinds  of  firs  which  are  ornamental  in  wildernefs- 
works,  are  all  of  them  raifed  from  feeds  fown  in  this  month;  they 
grow  freely  in  any  ground,  and  fhould  have  their  collateral  buds 
broken  off  while  young  and  tender,  to  keep  their  bodies  fmooth  and 
free  from  knots. 

Products  of  the  Month  of  March.  , 

Befides  the  fallads  of  the  foregoing  month,  we  have  now  fome 
purjlane ,  with  young  tops  of  tarragon,  of  which  a  few  leaves  will 
ferve  to  give  a  relifh  to  a  large  fallad :  the  only  herbs  of  this  month 
for  kitchen  ufe,  are  fprouts  of  cabbages,  young  cabbage  plants  or 
coleworts,  and  winter  fpinach.  The  roots  are  carrots  fown  in  July, 
radifhes  of  Michaelmas,  fome  few  late  fown  turnips,  and  red-beets. 

In  the  hot-beds  we  have  kidney-beans  and  fome  peas;' and  cucum¬ 
bers  upon  the  plants  raifed  in  January:  we  have  alfo  afparagus  upon 
the  hot-bed  made  in  February,  preferable  to  thofe  of  the  preceding 
months.  And  towards  the  end  of  this  month,  the  radifhes  fown 
upon  the  hot-bed  in  February,  will  be  fit  to  draw. 

Hop  buds  or  tops  are  now  gathered  to  boil,  and  are  but  little  in¬ 
ferior  to  afparagus:  and  the  ftalks  and  tender  fprouts  of  turnips 
running  to  feed,  are  now  excellent  after  the  firings  are  taken  from 
them;  thefe  in  the  markets  are  called  lupines,  and  are  generally, 
reckoned  one  of  the  belt  boiled  fallads. 

At  the  end  of  this  month  we  have  fome  fcarlet  Jlravcberries  riie 
upon  the  hot-beds:  and  alfo  fome  few  beans,  if  we  forward  them 
bv  artificial  heats.  And  of  fruit,  we  have  in  fome  gardens  ripe 
cherries,  and  green  apricots. 

The  flowers  we  have  in  this  month  are  anemonies  double  and 
Angle,  hyacinths,  jonquils,  feveral  kinds  of  the  narciffus,"  fome  of 
the  precope  tulips,  and  the  latter  kind  of  crocus,  the  white  polyan¬ 
thus,  violets,  dailies,  wall-flowers,  ftock-gillyflowers,  irifes  of  fe¬ 
veral  kinds,  hepaticas,  crown  imperial,  double  and  Angle  prim, 
rofes,  fome  forts  of  fritillaria,  and  a  few  auriculas  towards  the  end. 

The  trees  in  bloffom  are  the  arbor  juda,  lauruftinus,  fomc 
oranges,  Indian  yellow  jeffamine,  and  aloes  in  the  green-houfe. 

APRIL.. 

Bttfinefs  to  be  done  in  the  Kitchen-Garden. 

In  dry  weather  and  light  earth  fet  kidney-beans.  Set  alfo  ronce- 
val-peas;  and  plant  beans  to  fucceed other  crops;  alfo  where  beans 
have  been  fet  too  thick,  you  may  cut  down  every  other  row  within 
three  inches  of  the  root,  and  they  will  produce  a  very  good  after 
crop,  when  the  others  are  gone.  Sow  fpinach  for  the  laft  time,  in 
fome  moift  place,  not  too  much  expofed  to  the  fun.  Sow  cabbage- 
lettuces,  to  fucceed  thofe  fown  in  former  months.  And  now  you 
are  to  fow  purflane  and  celery,  upon  the  natural  ground,  or  upon 
fome  decayed  hot-bed,  as  a  fupply  when  that  is  fpent  that  was 
fown  in  March. 

Sow  fmall fallads  in  open  borders,  as  creffes,  muftard,  turnip,  or 
rape  and  radifh:  fow  feeds  of  thyme,  and  other  aromatic  herbs," 
which  fhould  not  be  delayed  longer  than  the  laft  week  of  this  month; 
and  all  fmall  feeds  muft  be  fown  fhallow  in  the  earth,  but  deeper  in 
light  and  fandy  ground  than  in  heavy  foils.  Sow  Spanifh  chardones 
in  the  natural  ground  fer  a  fecond  crop. 

Now  is  the  belt  time  to  plant  cuttings  or  flips  of  rofemary  and 
lavender,  efpecially  after  rain ;  and  we  may  yet  plant  flips  of  thyme, 
fage.  See.  Continue  to  make  plantations  of  ftrawberries  till  the 
middle  of  the  month.  Towards  the  end  hough  carrots,  parfnips, 
and  onions,  leaving  the  firft  two  about  five  or  fix  inches  diftant,  and 
the  latter  about  three  or  four. 

Make  ridges  for  cucumbers  and  melons  for  a  full  crop,  and  prune. 
the  melon  plants  upon  the  forward  ridge  from  all  fuperfiuous  branches; 
but  this  is  to  be  done  very  carefully,  without  lifting  up  the  runners 
from  the  ground,  which  might  bruife  the  tender  branches,  and  en¬ 
danger  the  whole  plant. 

If  the  weather  be  dry  and  windy,  you  are  to  ftake  up  all  new 
planted  trees,  if  that  work  was  negleded  in  the  preceding  month; 
watering  them  wxll  once  in  eight  or  ten  days.  Defend  trees  and 
plants  from  fnails  and  flugs,  which  in  this  month  make  great  de- 
ftru&ion  in  the  kitchen-ow<&«. 

In  the  Fruit-Garden. 

The  trees  being  in  their  bloom,  little  is  to  be  done  in  this  month. 
But  you  are  now  to  rub  off  fuch  young  fhoots  of  new  planted  trees 
againft  walls  aspufh  dire&ly  forward,  leaving  none  but  thofe  that 
fhoot  fideways  to  form  the  beauty  of  the  tree. 

You  are  to  watch  the  new  planted  vines,  and  not  fuffer  above  one 
fhoot,  or  two  at  moil  to  remain;  for  the  firft  and  only  thing  you 
are  to  aim  at,  is,  to  get  large  bearing  wood  as  foon  as  may  be ;  and 
this  is  to  be  effe&ed  by  taking  away  the  fmalleft  fhoots :  the  head 
being  difburdened,  the  root  is  of  confequence  ftrengthened.  Trees 
that  have  too  much  vigour,  fuch  as  the  peach,  &c.  will  now  drop 
fome  of  their  blofloms  and  fruit. 

Remove  all  fuckers  from  fig-trees,  which  they  are  now  very  apt  to 
fend  forth  plentifully.  What  apples  remain  to  be  grafted,  may  be 
completed  in  this  month,  which  is  the  beft  time  for  grafting  be¬ 
twixt  the  bark  and  the  wood,  becaufe  the  fap  ftirs  freely,  and  fuf- 
fers  them  to  part. 

.Cherry-trees  that  are  not  very  thriving,  fhould  this  month  be  re¬ 
lieved  from  being  hide-bound. 

All  new  planted  fruit-trees  are  to  be  encouraged  with  water ;  and 
fhould  either  have  a  femicircular  paving  of  fmall  ftones  round  their 
roots,  or  elfe  a  fmall  heap  of  weeds  or  grafs  laid  to  keep  them  cool 
and  moift. 

Keep  your  garden  clean;  and  digging  borders  half  fpit  deep,  and 
ftirring  the  earth  about  old  mural- trees,  is  a  very  good  culture,  and 
the  moft  effedual  method  to  deftroy  the  weeds. 
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In  the  Flower-Garden,  and  Parterre. 

We  now  fow  in  the  natural  ground  the  mod  hardy  exotic  feeds, 
and  fuch  flower-feeds  as  we  have  omitted  to  fow  in  the  preceding 
month.  And  we  may  in  this  month  fow  fcarlet-beans,  fcabius, 
columbines,  marygolds,  amaranthus,gnaphalium,  and  cyanus ;  and 
we  may  yet  part  and  fet  all  fibrous  rooted  plants. 

Stick  up  your  carnations;  and  now  is  the  time  to  fow  carnation- 
feeds.  About  the  beginning  of  this  month  your  auricula- feeds  will 
appear  above  ground,  and  are  to  be  carefully  watered  ;  and  thofe 
auriculas  which  are  now  in  their  bloom,  fhould  be  refrefhed  with 
moderate  waterings  every  three  days;  but  they  are  to  be  guarded 
againlt  the  fun  and  rains. 

Potfome  of  your  amaran/bufes,  and  give  them  a  frefh  bed  to  draw 
them  tall.  Stake  up  all  plants  and  flowers  which  are  grown  to  any 
height.  After  rain,  clip  your  edgings  of  box.  Sow  pine  and  fir- 
feeds,  covering  them  with  a  net  to  keep  them  from  the  birds:  and 
now  is  the  belt  time  of  the  fpring  to  remove  all  forts  of  evergreens. 
If  the  weather  be  moift,  it  is  not  yet  too  late  to  make  layers  of 
jajmine ,  honeyjuckle,  rofes,  and  fuch  like  fhrubs. 

Make  frclh  hot-beds  to  forward  your  young  feedling  oranges  and 
lemons,  and  other  exotic  plants  now  come  up,  and  fit  to  tranfplant 
from  the  firft  hot-bed.  Roll  your  grafs  and  gravel- walks  after  rain  ; 
and  rake  over  and  renew  your  works  in  fand,  &c.  Alfo  your  grafs 
mult  be  often  mown,  for  now  it  grows  apace. 

In  the  Green-House. 

The  windows  of  the  orangery  may  now  be  open  from  morning  till 
night,  if  the  winds  are  not  violent ;  but  gardeners  are  to  be  very 
careful  as  yet  in  expofing  their  exotics  to  the  open  air,  and  not  de¬ 
pend  too  much  upon  the  fair  promife  of  a  warm  day  or  two,  when 
the  weather  is  fo  very  uncertain. 

Begin  to  water  your  aloes,  fedums,  euphorbiums ,  and  other  tender 
fucculcnt  plants;  but  give  it  in  very  fmall  quantities,  and  when  the 
fun  fhines  hot. 

And  you  may  now  venture  to  bring  your  choice  and  tender  fhrubs, 
&c.  out  of  your  confervatory,  in  a  warm  day;  but  your  orange-trees 
are  to  remain  in  the  houfe  till  May. 

General  Work  to  be  performed  in  April. 

In  the  kitchen-^ar^K  and  fruit  -garden,  we  have  few  works  this 
month. 

The  beginning  of  March,  melon-feeds  are  fown  on  the  hot-bed  for 
ridge  plants,  and  about  a  week  after  fovving,  they  are  fit  to  plant  out 
four  inches  apart,  where  they  are  to  remain  till  their  firft  leaf  is  about 
the  bignefs  of  a  crown-piece;  and  then  when  the  fecond  or  third 
joint  appears,  you  are  to  cut  off  the  prime  leader  from  each  plant 
near  the  ear-leaves,  and  they  will  each  of  them  quickly  put  out  three 
other  runners,  which  will  produce  fruit  in  great  plenty ;  and  thofe 
are  alfo  commonly  pruned  at  every  third  or  fourth  joint.  About  the 
latter-end  of  April,  the  plants  they  raifed  will  be  fit  to  plant  on 
ridges,  which  are  made  thus ;  cut  a  trench  about  two  feet  and  a  half 
wide,  and  fixteen  inches  deep,  in  which  lay  horfe -litter,  prepared 
as  fora  hot-bed, about  two  feet  thick, fpread  equally, and  trod  gently; 
and  then  at  the  fliftance  of  about  four  feet  in  the  middle  line  of  the 
ridge,  you  arc  to  make  holes  about  ten  inches  over  and  fix  deep, 
which  are  to  be  filled  with  prepared  earth,  and  after  this  the  whole 
is  to  be  covered  with  the  fame  earth  about  five  inches  thick;  and 
the  beds  are  to  be  made  flat  four  feet  w  ide.  About  tw  o  or  three  days 
after  the  ridges  are  made,  you  are  to  plant  two  melon  plants  in  each 
hole,  and  cover  them  with  glafles  or  mats. 

As  to  kidney-beans,  we  have  two  forts  of  them  common  in  our 
gardens;  the  one  bears  early  and  near  the  root,  without  running 
high  (called  the  Batterfea-£c«»),  and  the  other  kind  grows  near  fix 
feet  high.  We  fow  thefe  beans  the  firft  w'eek  in  this  month,  in  a 
light  frefh  foil,  making  drills  from  north  to  fouth,  and  laying  the 
beans  in  them  about  four  inches  apart,  covering  them  with  earth 
raifed  in  a  ridge  to  keep  the  wet  from  them.  The  lines  of  the  Bat- 
texfez-bean  fhould  be  two  feet  apart;  and  the  other  kind  are  to  be 
fown  in  double  row's,  like  the  ronceval-pcas,  having  alleys  between 
them  twro  feet  and  a  half  wide :  the  Batterfea  kind  need  not  be 
flicked;  but  the  others  will  not  bear  well,  unlefs  they  are  flaked. 
From  the  firft  fowing  in  this  month,  we  may  once  every  three  w-eeks 
till  the  middleofjuly  continue  to  fow  frefh  ground  with  kidney-beans 
to  fucceed  one  another ;  obferving  that  when  the  ground  is  very  dry, 
as  in  J une  and  J  uly,  and  the  w  eather  hot,  we  muff  water  the  drills 
as  foon  as  we  have  opened  them,  before  we  put  in  the  feed,  w-hieh 
will  contribute  to  their  vegetation ;  but  after  they  are  fown,  w»e  muft 
avoid  watering  them.  The  Batterfea. beans,  out  of  curiofity,  may 
be  fown  in  hot-beds  the  firft  week  in  September,  and  they  will  pro¬ 
duce  beans  fit  to  gather  in  January. 

The  end  of  this  month,  or  the  beginning  of  May,  is  a  right  fea- 
fon  for  fowing  the  ronceval,  ox  egg-peas,  which  is  the  mod  rampant 
of  all  the/ira-kind,  and  therefore  requires  mote  room  than  any  other: 
you  are  to  fow  thefe  peas  about- two  or  three  ifiches  apart  in  lines, 
planting  two  rows  within  eighteen  inches  of  one  another,  and  then 
leave  a  fpaceof  two  feet  and  a  half  for  alleys;  having  allowed  this 
palfage,  plant  tw'O  lines  more,  eighteen  inches  apart,  and  fo  con¬ 
tinue  to  do,  allowing  the  breadth  of  two  feet  and  a  half  for  each 
alley,  till  the  whole  is  fown.  When  they  are  grown  about  fix 
inches  high,  earth  them  up,  and  fet  one  row  of  fticks  or  boughs, 
about  fix  feet  high,  between  each  double  line  of  peas  for  them  to 
run  up,  and  they  will  bear  a  plentiful  crop.  It  is  the  bufinefs  of  a 
gardener,  if  he  has  ground  enough,  to  provide  fo  many  crops  of  peas, 
as  may  furnilh  a  table  throughout  the  whole  fummer:  about  No- 
,  vember  or  December  is  fown  the  firft  crop ;  and  the  hotfpurs  are  the 
moil  proper  for  that  feafon,  fown  in  drills  about  two  teet  afunder, 
the  lines  running  from  north  to  fouth :  in  February  a  fccond  crop  of 
the  fame  kind  of  peas  fhould  be  fown ;  and  in  March  we  mav  put  in 
a  third  of  the  fame  fort;  about  the  beginning  of  April  fomc  ground 


maybe  prepared  for  the  dwarf peas,  which  feldom  rife  higher  than 
half  a  foot,  and  are  fet  four  or  five  inches  apart,  in  lines  about 
eighteen  inches  diftant  from  one  another :  and  there  is  a  fort  of 
dwarf-pear  may  be  fown  in  May  or  June,  to  have  a  conftant  fupply 
of  yoang  peas ;  the  finalleft  fort  are  fown  in  edgings ;  and  being  fown 
upon  a  gentle  hot-bed,  the  firft  week  in  September,  will  produce 
peas  in  the  winter. 

The  Spanifh  chardones,  which  are  now  fown  in  the  natural  ground, 
are  ordered  as  follows :  you  are  to  make  holes  for  the  feeds,  about 
five  or  fix  feet  diftance,  and  put  four  or  five  feeds  in  each  hole; 
when  they  are  come  up,  leave  growing  only  one  ftrong  plant  in  a 
hole  for  blanching. 

Rofemary  and  lavender  are  raifed  from  flips  planted  in  this  month, 
which  quickly  take  root  if  they  are  Ihoots  of  the  laft  year  ;  but  if 
they  are  older,  they  will  not  grow  :  thefe  herbs  are  apt  to  fuffer  by 
frofts;  and  fhould  be  planted  in  the  dried  and  warmett  parts  of 
gardens :  they  love  a  light  fandy  foil. 

In  the  Fruit-Garden. 

The  reafon  why  the  bloffoms  or  young  fruit  fall  off  from  vigorous 
peach- trees  in  this  month,  has  been  compared  to  a  nurfe  overmuch 
abounding  with  milk,  by  which  means  the  child  is  frequently  in 
danger  of  being  choaked :  it  is  on  this  principle  the  experienced  have 
directed  the  laying  branches  of  trees  horizontally,  and  keeping  them 
free  from  great  wood,  and  perpendicular  fhoots  in  the  middle, 
that  the  fap  may  be  carried  in  fuch  due  proportion  and  quantity  as  is 
neceffary;  which  is  more  eafy  to  be  effected  by  horizontal  than 
perpendicular  fhoots :  and  to  the  purpofe  of  having  a  fufficient 
quantity  of  fruit,  too  much  vigour  is  as  pernicious  as  too  little. 

To  manage  ungovernable pwn  and  plum-trees,  it  has  been  prac- 
tifed  to  make  gaps  and  incifions  on  thefe  trees,  chiefly  to  be  per¬ 
formed  on  the  larger  wood:  the  wound  may  be  carried  beyond  the 
pith  confiderably  ;  not  only  to  hinder  the  free  afeent  of  the  fap  by 
the  bark,  but  alfo  to  hinder  any  afeent  through  the  pith,  which  in 
the  cafe  of  the  pear  would  unavoidably  happen :  with  the  fame  view 
of  checking  the  fap,  in  order  to  make  a  pear- tree  prolific,  you  may 
confine  the  paflfage  of  the  fap  to  the  pith  only,  in  fome  of  the  lefler 
and  moft  perpendicular  branches,  by  cutting  the  bark  about  two 
inches  round,  and  taking  it  intirely  away  to  the  wood.  Thefe 
branches  will  continue  to  bear  fruit  for  feveral  years ;  and  when  they 
die  at  laft,  there  are  always  in  a  pear-tree  fufficient  numbers  of  others 
to  fucceed  them,  efpecially  in  the  middle  of  the  tree,  which  ought 
to  undergo  the  fame  difeipline,  if  they  are  ungovernable.  This 
work  is  beft  done  in  March;  but  is  not  to  be  praeftifed  on  tall 
ftandards,  but  only  on  low  dwarfs  or  wall-trees. 

To  relieve  cherry- trees  that  arc  not  in  a  thriving  condition,  they 
are  this  mftnth  to  be  flit  down  perpendicularly  with  the  point  of  a 
knife  in  the’fr'body,  and  chief  branches,  to  prevent  their  being  what 
we  call  hide-bound  ;  the  grain  of  their  bark  running  horizontally, 
contrary  to  moft  other  trees.  For  want  of  this  operation,  cherry- 
trees  will  continue  in  an  unthriving  ftate  for  ten  or  fifteen  years 
together;  but  after  they  have  been  thus  flit,  they  thrive  and  prof- 
per  wonderfully. 

There  are  many  ways  prefer! bed  to  deftroy  fnails.  and  fugs,  which 
are  great  devourers  of  the  young  knit-wall-fruit ;  fome  advife  the 
laying  tobacco-duft,  foot,  faw-duft,  or  barley-chaff,  round  about  the 
ftems  of  trees  and  plants  as  afure  remedy,  which  indeed  will  keep 
them  off  for  a  little  time,  but  the  firft  rain  that  falls,  leaves  them  at 
liberty ;  nor  are  we  more  fuccefsful  in  putting  tar  upon  the  ftems  of 
trees,  which  a  few  warm  days  will  dry  up :  but  the  beft  contrivance 
hitherto  difeovered  for  this  purpofe,  is  to  wrap  about  the  ftem  of  a 
tree  two  or  three  rounds  of  line,  or  rope  made  of  horfe-hair,  fuch  as 
are  commonly  ufed  to  hang  clothes  upon;  thefe  are  fofull  of  flubs 
and  ftraggling  points  of  the  hair,  that  neither  a  fnail  nor  Jlug  can 
pafs  over  them,  without  wounding  themfelves  to  death ;  fo  that  the 
head  of  the  tree,  if  it  be  a  ftandard  or  dwarf,  can  receive  no  harm 
from  them,  if  we  fecure  the  bottom  of  the  ftems ;  but  to  preferve  a 
wall-tree,  we  muft  ufe  a  little  more  caution ;  for  befides  preventing 
their  paffage  up  the  ftem  of  the  tree,  we  muft  faften  one  of  thefe 
ropes  clofe  to  the  wall,  fo  as  to  inclofe  all  the  branches  of  the  tree, 
and  allow  fpace  enough  to  nail  up  the  fummer  fhoots  within  the 
compafs  of  the  hair-line ;  w  hich  is  to  befo  difpofed,  that  as  the  tree 
increafes  in  ftature,  and  fpreads  more  and  more  upon  the  wall,  the 
fame  rope  may  be  altered  to  ferve  for  feveral  years. 

Thefe  lines  are  beft  for  this  ufe,  when  the  hair  they  are  made  of 
isverylhort;  forthen  they  will  be  full  of  points,  and  completely 
armed  again!!  any  attempts  of  thefe  deftru£flve  vermin :  in  efpaliers 
of  fruit-trees,  it  is  only  neceffary  to  wrrap  thefe  hair-lines  about  the 
ftems  of  trees  near  the  roots,  and  about  the  bottom  of  every  flake, 
which  is  to  be  done  in  the  winter  w'hen  the  fnails  are  laid  up  in  their 
clofe  quarters.  To  preferve  plants  and  herbs,  which  are  liable  to 
be  deftroyed  by fugs  or  fnails,  the  hair-lines  are  to  befaftened  about 
the  edges  of  the  beds  they  are  planted  in. 

In  the  Flower-Garden. 

This  month,  and  the  beginning  of  May,  we  fow  the  feeds  of  the 
carnation,  a  flower  of  all  others  the  moft  delightful  as  well  for  the 
agreeable  fmell  as  for  it’s  beautiful  colours;  the  varieties  whereof 
are  hardly  to  be  numbered,  every  year  producing  new  forts  of  it 
from  feeds.  The  compoft  proper  tor  this  flower,  is  made  of  fandy 
loath,  and  well-confumtd  melon  earth,  two  loachof  the  former  to 
one  load  of  the  latter;  fift  thefe  well  together,  and  let  them  lie  in  a 
heap  for  a  time  to  mellow;  then  fhiftit  a  fccond  time  either  to  fow 
the  carnation  feeds  in,  or  to  plant  your  layers  or  roots  of  them  upon. 
Having  filled  your  pots  with  this  earth,  and  fmoothed  it  on  the  top, 
fprinkle  on  your  feeds,  and  covering  them  halt  an  inch  with  the  fame 
compoft,  prefs  it  gently  with  a  board,  and  let  them  Hand  expofed 
to  the  weather  ;  the  feed  will  come  up  in  about  three  weeks,  and 
the  young  plants  be  big  enough  to  tranfplant  into  beds  (he  J  uly  fol¬ 
lowing, 


. 
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lowing,  where  they  muft  be  fet  about  ten  inches  diftant  from  one 
another,  and  (haded  from  the  fun  with  mats  for  about  three  weeks, 
uncovering  them  every  evening  for  the  benefitoftherefrefhingdews. 
In  the  fecund  year  after  fowing,  you  will  find  many  varieties  from 
the  feedling  plants ;  and  whatever  rarities  appear,  muff  be  laid  down 
as  foon  as  poflible,  by  cutting  half  through  a  joint,  and  fplitting  the 
internode  upwards  half  way  to  the  other  joint  above  it ;  then  the 
wounded  part  mull  be  buried  in  the  earth,  and  fattened  down  with  a 
hook  of  wood  till  it  ltrikcs  root,  and  canlhift  for  itfelf,  which  will 
be  in  two  months  time  if  the  earth  be  light :  the  time  of  laying 
down  the  layers  of  the  feedlings  is  uncertain  ;  but  the  moll  proper 
feafon  for  this  work  is  in  J  uly,  as  foon  as  the  layers  are  big  enough 
for  the  operation,  that  they  may  get  roots  betimes  to  be  taken  from 
their  docks,  and  be  tranfplantcd  early  in  the  autumn,  where  they 
arc  to  remain  all  winter ;  though  fomc  chufe  to  leave  them  on  the 
old  roots  till  March,  before  they  tranfplant  them  ;  but  this  is  not  fo 
fafe  as  the  other.  When  planted,  (which  is  done  with  earth  about 
the  roots,  the  dead  leaves  being  cut  off,  and  the  tops  too  long),  they 
muff  not  only  be  fhaded  and  defended  from  the  fun  for  fomc  time, 
but  fhould  alio,  during  the  winter,  be  nearforae  place  of  (helter  to 
guard  againft  fevere  trolls:  about  April,  when  the  flower-ftems  be¬ 
gin  to  put  forth,  you  are  to  place  by  each  flower  a  flrait  flick  of 
about  four  feet  long,  and  tie  the  fpindles  to  it  as  they  (hoot ;  fo 
foon  as  the  flower-buds  appear,  leave  only  one  of  the  largeft  upon 
each  flower  ftem  to  bloffom,  and  about  ten  days  before  the  flowers 
open  themfelves,  the  round  podded  kinds  will  begin  to  crack  their 
hulks  on  one  iide,  when  a  careful  gardener  with  a  fine  needle  is  to 
fplit  or  open  thehufk  on  the  oppofite  fide  to  the  natural  fradftion  ; 
and  about  three  or  four  days  before  the  complete  opening  of  the 
flower,  muft  cut  off  with  a  pair  of  fcilfars,  the  points  on  the  top  of 
the  flower-pod,  and  fupply  the  vacancies  or  openings  on  each  fide  of 
the  hulk  with  two  final!  pieces  of  vellum  or  oil-cloth,  which  may  be 
ealily  flipped  in  between  the  flower-leaves  and  theinfideof  the  hulk, 
by  which  means  the  flower  will  difplay  it’s  parts  equally  on  all  fides, 
and  be  of  a  regular  figure.  And  belides  this  care,  it  is  a  common 
practice,  when  the  blolfom  begins  to  Ihew  its  colours,  to  (belter  it 
from  the  extreme  heat  of  the  fun,  either  with  a  trencher-like  board, 
or  fome  other  device  of  the  like  nature  fallened  to  the  flicks. 

The  gardeners  divide  the  feveral  kinds  of  this  flower  into  five 
dafles,  diltinguifbed  by  the  names  of picket  ees,  painted  ladies,  beazarts, 
flakes ,  and  fumes:  the  picket ecs  are  of  a  white  ground  fpotted  colour, 
or  pounced  withrred  or  purple;  the  painted  ladies  have  their  petals 
tinged  on  the  upper-fide,  either  with  red  or  purple,  and  the  under- 
fldeof  the  leaves  is  plain  white;  the  beazarts2.ro.  ftriped  with  four 
diftind  colours;  the  flakes  are  of  two  colours  only,  always  ftriped  ; 
and  the  flames  have  a  red  ground  ftriped  with  black,  or  very  dark 
colours:  each  of  thefe  claffes  is  very  numerous,  but  the picketees 
abundantly  fo.  Thefe  flowers  arc  the  pride  of  the  fummer,  as  tulips 
are  the  glory  of  the  fpring. 

The  feeds  of  this  flower  are  gathered  the  latter-end  of  September, 
in  dry  weather;  gather  them  with  the  ftalks  they  grow  upon,  and 
let  them  remain  expofed  to  the  fun  through  a  glais  for  a  month  or 
two,  without  opening  any  of  the  hulks  till  the  time  the  feeds  are 
to  be  fown. 

The  columbine ,  for  it’s  variety,  is  acceptable  to  the  florift:  the  feed 
is  fown  in  the  nurfery  in  this  month  ;  from  whence  you  may  remove 
your  choice  plants  to  your  garden,  and  they  will  yield  flowers  the 
next  year:  the  roots  of  this  flower  will  continue  in  good  order  three 
or  four  years ;  but  againft  that  time  you  are  to  have  a  frelh  fupply. 

Scarict-beans  make  a  pretty  (hew,  and  continue  in  blolfom  feveral 
months;  they  climb  up  bulhes  or  (ticks  fet  for  that  purpofe ;  or 
they  may  be  more  properly  faftened  to  a  wall,  where  the  branches 
will  fpread  advantageoufly.  The  feed  is  annually  fown  in  this 
month,  in  good  ground  well  expofed  to  the  fun. 

1  he  amarantbus  is  an  annual,  propagated  on  a  hot-bed ;  the  feeds 
being  fown  in  this  month  or  March,  are  to  be  raifed  under  glalfes 
in  the  hotted  part  of  your  garden.  This  is  a  curious  plant,  bearing 
fine  tufts  of  flow'ers. 

1  he  African  marygold  is  an  annual  raifed  on  a  hot-bed;  and  the 
cyanus,  ot  which  there  arc  feveral  colours,  is  an  annual,  propagated 
on  the  natural  ground,  by  fowing  the  feeds  in  this  month  in  alight 
foil. 

Products  of  the  Month  of  April. 

Wc  have  now  plenty  of  cucumbers  upon  the  hot-beds  made  the 
beginning  of  February;  and  mujhrooms  upon  beds  made  about  the 
fame  time.  And  about  the  end  ot  this  month  kidney-beans,  fown 
upon  a  hot-bed  in  the  middle  ot  February,  will  be  fit  to  gather. 
Upon  the  hot-beds  we  have  now  alfo  fomc  young  purflane. 

Young  radifhes  are  now  very  plentiful ;  and  towards  the  end  of 
the  month,  fome  of  the  Dutch  brown  lettuce ,  which  has  flood  the 
winter,  will  begin  to  cabbage.  The  fallads  upon  the  natural 
ground,  arc  erellcs,  radith,  turnip,  fpinach,  and  muftard  ;  and  the 
other  herbs  proper  to  mix  with  them,  are  burnet,  taragon,  and 
young  onions. 

Wc  have  now  fcallions  and  leeks,  and  fweet  herbs  growing  of  all 
forts.  \  oung  carrots  fown  in  autumn,  and  fome  fprouts  from  the 
old  ftems  of  cabbages  and  coleworts,  or  young  cabbage-plants  ;  and 
•radith  tops  are  at  this  time  good  boiling  greens,  till  others  that  are 
better  come  to  maturity,  i  he  cauliflowers  now  produce  fprouts 
like  the  cabbage,  and  eat  very  well. 

In  this  month  we  have  plenty  o i  afparagus  upon  the  natural  beds, 
where  it  makes  it’s  appearance  in  the  gardens  near  London,  the  firft 
week  of  this  month ;  but  in  the  more  louthern  parts  of  England,  as 
in  fome  parts  of  Devonlhire,  afparagus,  arc  cut  a  fortnight  (boner. 

Ripe  cherries  and  large  green  apricots  are  now  to  be  found  in  plenty 
in  fruit-gardens ;  and  alfo  rip eflrenvberries  upon  thofc  plants  which 
■have  had  the  afliftance  of  hot-beds  to  ripen  them. 


Wc  have  in  the  flnver-gurden  this  month,  great  variety  of  ranun- 
culas  and  double  knemonies;  about  the  middle  of  the  month,  we 
have  the  auriculas,  and  towards  the  end  fomc  tulips.  The  crown- 
imperial  (till  continues  to  flower;  as  alfo  do  the  double  violets, 
double  hepaticas,  and  the  polyanthus.  We  have  feveral  kinds  of 
thenarciflus  and  double  jonquils  hoW  in  their  prime;  feveral  forts 
of  iris  and  fritillaries;  with  fome  hyacinths;  and -likewife  cycla¬ 
men,  fome  ftock-gillyflowers,  and  fingle  pionies  at  the  end. 

In  th 0  green -houfe  there  are  orange-flowers,  aloes,  and  fome  kinds 
of  the  geranium;  and  the  lilac,  laburnum,  arbor  Judae,  Perfianjcf- 
famine,  and  other  (hrubs  are  ndw  in  flower. 

MAY. 

Bufmefs  to  be  done  in  the  Kitchen-Garden. 

Give  your  melons  air  in  the  middle  of  the  day,  and  look  to  your 
melon  ridges,  weeding  them  and  carefully  pruning  off  the  water 
branches,  which  are  known  by  their  flatnefs  and  extraordinary 
breadth ;  it  is  alfo  neceffary  to  pinch  off  the  tops  of  fuch  runners  as 
have  fruit  upon  them,  having  three  or  four  joints  always  beyond  the 
fruit,  and  taking  cate  that  the  fruit  be  well  (heltered  with  leaves 
from  the  power  of  the  fun,  otherwife  their  growth  will  befpoiled; 
but  when  the  growth  is  perfected,  we  cannot  expofe  them  too  much 
to  the  fun  for  ripening.  If  the  feafon  be  dry,  rather  float  the  alleys 
between  the  melon  ridges,  then  pour  water  upon  the  plants,  or  near 
the  ftems :  pond-water  is  thebeft  for  this  plant,  being  well  expofed 
to  the  fun. 

About  the  beginning  of  this  month  fow  cucumbers  in  the  natural 
ground,  both  for  fallads  and  pickling;  put  about  twelve  feeds  in 
each  hole,  but  leave  only  four  or  five  when  they  come  up.  Let  the 
earth  be  frelh  and  well- worked  with  a  fpade,  rather  light  than  ftiff; 
and  a  plantation  of  this  kind  will  produce  almoft  twice  as  much  fruit 
as  one  of  the  fame  quantity  of  ground,  forced  with  dung.  Cucumbers 
are  great  lovers  of  watering;  but  much  water  fpoilsour  melons. 

Replant  imperial  and  Si  Ufa  lettuce ,  if  you  have  any  large  enough  ; 
and  if  any  of  the  imperial  lettuces  are  cabbaged,  cut  the  tops  of  them 
crofs-wile,  that  the  flower-ftems  may  the  more  readily  (hoot  for 
feeding.  Sow  fome  of  the  Dutch  brown  lettuce ,  to  be  planted  out 
for  cabbaging  in  June.  Sow  yet  fome  radilhes  and  endive  very 
thin,  to  be  blanched  without  tranfplanting:  and  now  we  may  fow 
purflane  upon  the  natural  ground,  and  cabbage-feed. 

Tranfplant  cauliflower  plants:  and  make  your  firft  drills  for  ce¬ 
lery,  if  your  plants  are  large  enough.  Plant  out  cabbages,  celery, 
and  beet-chard;  and  you  may  yet  fow  fweet-marjoram,  thyme, 
gillyflowers,  and  other  aromatic  and  tender  plants.  And  whatever 
has  been  neglebfed  in  the  lall  month,  muft  be  delayed  no  longer 
than  the  firlt  week  in  this. 

Continue  to  deftroy  weeds,  before  they  (lied  their  feed;  and  de- 
ftroy  the  nefts  of  caterpillars  and  other  infetfts  which  annoy  your 
trees;  and  prune  off  all  crumpled  leaves,  for  they  harbour  the 
worft  of  vermin.  Water  new  planted  trees,  afparagus,  &c.  if  the 
weather  be  dry. 

In  the  Fruit-Garden. 

Now  is  the  time  to  tie  up  the  (hoots  of  the  vine  to  their  props, 
leaving  only  three  or  four  of  the  boldeft  fhoots ;  and  you,  are  to  loofen 
or  difengage  fuch  branches  of  the  vine,  as  will  be  obferved  fome- 
times  to  be  bound  between  the  joints  of  the  wall,  or  behind  the 
larger  wood.  At  the  latter-end  of  this  month  begin  to  nail  the  mod 
forward  projecting  branches  of  the  vine,  where  fruit  is  clofe  to  the 
wall;  and  all  fruitlefs  (hoots  of  the  vine  are  now  to  be  picked  off 
in  their  very  buds. 

Beaches  and  apricots  arc  to  be  very  carefully  and  difcreetly  thinned 
of  their  fuperabundant  fruit ;  for  too  many  on  a  tree  make  the  whole 
infipid ;  and  therefore  two  of  the  fruit  on  one  branch  -are  deemed 
lufficicnt.  All  dried  withered  branches  from  wall-trees  are  now  to  be 
taken  away,  and  the  trees  to  be  cleanfed  from  (nails,  cankers,  &c. 

We  may  now  begin  the  fummer  pruning  of  pears,  catting  off  the 
(hoots  of  this  year  that  come  forward  to  half  an  inch,  taking  out  the 
reft  in  the  middle  where  they  crowd  one  another  intirely ;  but  at  the 
extremities  of  the  tree,  they  may  be  let  alone  to  the  winter-prun¬ 
ing,  it  there  be  room.  All  perpendicular  (hoots  in  the  middle  of 
dwarfs,  (hould  alfo  be  this  month  reduced  to  half  an  inch. 

The  fummer  bon  chretien  pear  (hould  never  feel  the  knife  but  in 
this  month,  except  it  be  to  cut  out  great  wood  intirely;  becaufe  if 
it  has  room  it  will  bear  at  the  extremities. 

Clip  off  the  extremities  of  the  (hoots  of  goofeberries ,  which  will  in. 
a  great  meafure  prevent  or  kill  the  canker-worm. 

In  the  Flower-Garden  and  Parterre. 

Repeat  the  fowing  of  many  annual  flowers,  fuch  as  the  annua! 
(lock,  Vepuslooking-glafs,  and  candy-tufts,  giving  them  frequent 
waterings  till  they  come  up.  The  firft  week  of  this  month  fow 
carnation  feeds,  this  being  the  beft  feafon  for  that  purpofe;  and  be 
careful  to  lie  up  the  fpindles  of  your  carnations.  Cut  down  the 
leaves  and  flower-ftems  of  the  crocus,  and  other  bulbous  rooted 
flowers  that  have  done  blowing;  unlefs  it  be  thofe  you  defign  for 
feed:  gather  your  anemone- feed  as  it  ripens. 

Shade  your  choice  tulips  from  the  mid-dayfun,  and  defend  them 
from  rains;  when  they  have  done  flowering,  break  off  their  feed- 
pods,  which  will  add  ftrengih  to  the  roots.  Plant  (lock-gillyflowers 
in  beds:  and  when  the  weather  is  fettled,  all  your  choice  annual 
flowers,  as  the  African  and  French  marygolds,  amaranthus,  balils, 
convolvulus,  &c.  arc  to  be  transplanted. 

Plant  cuttings  of  the  ficoides  and  fedums,  of  the  pyracantha,  the 
paflion-tree,  the  Arabian  jeffamine,  the  geranium,  amomum  PJinii, 
and  other  fuch  like  exotic  (hrubs  in  fome  open  border;  where  they 
will  take  root  better  than  in  pots.  Lay  layers  of  the  myrtle,  ole¬ 
ander,  &c.  And  about  the  tenth  of  this  month,  inarch  orange  and 
lemon-trees,  upon  lemon-ftocks ;  and  by  the  middle  of  Auguit  bear- 
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ing  plants  may  be  cut  from  the  mother-trees.  Inarch  alfo  the  Spanifh 
white  jeffamine,  and  the  Indian  yellow  jelfamine  upon  drong  (locks 
of  the  common  white  jelfamine. 

About  the  fifteenth  of  this  month,  if  the  weather  be  gentle  and 
fettled,  bring  your  orange  and  leinop  trees  out  of  the  confervatory  ; 
and  when  the  mulberry- tree  begins  to  open  and  put  forth  it’s  leaves, 
this  work  may  be  done  with  fafety.  There  are  feveral  degrees  of 
heat  or  cold  neceffury  to  the  vegetation  of  feveral  kinds  of  plants  : 
the  temperature  of  the  air  in  January,  pufhes  forth  the  buds  of  the 
alder-tree  ;  the  greater  warmth  in  February  puts  the  goofeberry-bulh 
and  fome  forts  of  quickfets,  in  motion  ;  in  March  the  almond  and 
the  peach-tree  biollbm  ■  in  April  the  elm  and  fome  other  trees 
begin  to  open  their  leaves ;  and  the  mulberry  will  not  llir  till  the 
weather  of  this  month  is  fettled. 

General  Work  to  be  performed  in  May. 

In  the  kitchen-garden  and  fruit-garden,  as  an  ingenious  author  has 
obferved,  a  careful  gardener  will  now  be  daily  vtfiting  every  part  of 
his  care,  not  only  dilciplining  the  unruly,  but  comforting  and  encou¬ 
raging  the  weak  plants  ;  accordingly  all  new  planted  trees  are  in  an 
cfpecial  manner  to  be  watched,  lell  fome  of  them  pine  and  languilh 
for  want  of  feafonable  help  ;  fuch  therefore  as  are  obferved  to  be  in 
a  declining  Rate,  ought  to  be  fheltered  with  boards  and  mats  ;  for 
though  the  fun  gives  life  and  motion  to  vegetable  nature,  and  is  the 
greateli  bleliing  to  plants  and  trees,  yet  thofe  that  are  weak  are  apt 
to  be  overpowered  with  it’s  heat,  and  will  maniteftly  die  away  upon 
it’s  too  frequent  and  fudden  returns,  and  unguarded  influence.  This 
obfervation  fufficiendy  (hews  the  analogy  there  is  betwixt  plants  and 
animals,  and  particularly  the  human  race  ;  for  we  frequently  find  in 
a  fevere  feafon  the  bodies  of  fome  men  are  very  perceptible  of 
injury  by  a  too  hidden  approach  to  a  large  fire,  at  which  there  are 
many  perfons  will  fwoon  and  die  away. 

Towards  the  latter  end  of  this  month  there  is  an  operation  to  be 
performed  by  (hortening  over-luxuriant  branches  in  all  fruit-trees, 
except  vines,  to  two  inches  of  the  place  from  whence  they  (boot : 
winter  pruning,  inltead  of  taking  from,  gives  vigour  to  a  tree ;  but 
this  operation  now,  when  nature  is  in  it’s  full  career,  gives  a  great 
damp  and  check  to  it’s  courfe.  The  (hortening  luxuriant  branches 
this  month,  refpefts  not  only  fuch  branches  as  are  intended  to  be 
left  to  fill  a  void  place  ;  but  alfo  all  vigorous  (hoots  made  from  the 
place  of  inoculation  in  the  nurfery,  as  well  as  the  fame  made  from 
new  planted  trees,  efpecially  apricots  and  peaches,  which  are  apt  to 
be  in  greateft  danger  from  too  much  vigour :  the  fame  reafon  holds 
as  to  plalhing  a  Urong  branch  of  a  peach  or  apricot  that  fhoots 
dire&ly  forward;  for  that  may  now  be  fafely  done,  and  the 
branch  fo  difpofed  as  to  fill  a  void  place  with  weak  and  bearing 
wood. 

I?y  late  difeoveries  we  learn,  that  fruit-trees  may  be  tranfplanted 
in  the  fummer  months,  from  May  to  AiiguJt,  even  when  the  trees 
are  in  blolfom :  the  method  of  tranfplanting  is  by  preparing  holes 
for  them  before  you  begin  to  take  them  up,  and  the  earth  taken 
out  of  the  holes  you  are  to  make  very  fine,  and  mix  with  water  in 
large  tubs,  to  the  confidence  of  thin  batter,  with  which  each  hole 
is  filled  for  the  tree  to  be  planted  in,  before  the  earthy  part  has  time 
to  fettle  or  fall  to  the  bottom  :  a  tree  thus  planted  in  batter,  has  it’s 
roots  immediately  inclofed  and  guarded  from  the  air;  and  as  the 
feafon  now  difpofes  every  part  of  the  tree  for  growth  and  (hooting,  it 
lofes  very  little  of  it’s  vigour,  if  you  are  careful  of  it’s  roots,  to 
wound  few  of  them  at  the  taking  the  tree  out  of  the  ground,  or 
have  not  let  them  grow  dry  in  the  paflage  from  one  place  to  another. 
This  pap,  though  it  be  of  ufe  in  fummer  plantations,  yet  in  the 
ufual  winter  plantations  it  is  pernicious  ;  for  it  will  then  chill  and 
rot  the  roots  of  your  trees. 

As  the  cutting  and  wounding  fome  roots  of  a  tree,  and  among  them 
of  the  capital  ones,  cannot  be  avoided,  a  mixture  of  gum  has  been 
contrived  to  plaifter  over  the  wounded  parts  of  the  great  roots,  and 
prevent  the  air  and  wet  penetrating  too  much  into  the  velfels  of  the 
roots-;  and  it  has  been  thought  advifeable,  at  the  fame  time,  if  the 
root  be  very  large,  to  mark  it’s  correfponding  limb  or  branch  in  the 
head,  to  be  cut  off  about  a  fortnight  afterwards  in  the  fame  pro¬ 
portion,  and  then  to  be  plaiftered  in  the  fame  manner  as  the  root 
was  done  before.  This  plaiftering  of  the  wounded  parts  of  a  tree 
is  of  great  ufe,  being  carefully  applied  as  foon  as  any  limb  or  branch 
is  cut  off. 

In  the  removal  of  trees,  care  mud  be  taken  that  it  be  fudden  ;  for 
if  the  roots  are  permitted  to  grow  the  lead  dry,  we  may  prefcntly 
difeern  a  failure  in  the  top  branches,  which  will  require  time  to 
redrefs:  and  for  this  reafon  it  has  been  thought  impoflibie  to  remove 
a  large  tree  to  any  confiderable  didance;  but  we  are  now  convinced 
of  the  contrary,  for  by  anointing  the  roots  of  trees  with  common  foap, 
and  other  vifeous  preparations,  we  learn  by  experience  that  the  roots 
of  a  very  large  tree  tnay  remain  -out  of  the  ground  one  day  in  the 
hotted  fummer,  and  it  will  not  drop  or  flag  a  leaf. 

In  this  lad  way  of  planting,  there  is  one  convenience  which  is  not 
in  the  common  way  ;  and  that  is,  that  here  we  are  not  to  take  up 
the  tree  with  any  earth  about  the  roots,  which  makes  their  tranfport- 
ation  moreeafv:  and  by  this  method,  and  the  abidance  of  prepared 
gums,  and  a  vifeous  preparation,  peach-trees,  nedlarines,  pear-trees, 
plum  trees,  and  cherry-trees,  with  fruit  upon  them  both  green  and 
ripe,  may  be  removed,  though  the  trees  are  fix  or  feven  years  old, 
or  are  carried  fifteen  or  twenty  miles. 

Trees  of  all  forts  may  be  thus  tranfplanted  in  the  fummer. 

In  the  flower-garden  and  parterre,  we  have  now  the  care  of  feveral 
curious  plants,  i'he  ficoidcs,  which  is  propagated  by  the  cuttings, 
being  planted  abroad  in  a  natural  bed  of  earth  in  this  month, 
will  be  fit  to  put  in  pots  in  Augull,  where  it  may  remain  in 
the  open  air  till  the  latter  end  of  September  :  fome  kinds  of  this 
plant  are  annual,  and  therefore  mud  be  xaifed  from  feeds  every 
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vrear  ;  and  one  fort  of  it  will  dand  the  winter,  if  we  raife  young 
plants  of  it  about  July  or  Augull,  that  do  not  bloffom  in  three  or 
tour  monrhs.  The  fhrub  kinds,  which  have  their  dalks  woody, 
will  bear  moderate  waterings ;  but  the  others,  which  are  more 
fucculent,  mult  have  very  little  water.  Thefe  plants  are  to  have 
tfie  advantage  of  the  fun,  to  open  their  blofloms  ;  unlefs  it  be  two 
kinds,  which  only  flower  in  the  night.  The  cuttings  of  thefe, plants 
fhould  not  be  planted  before  their  wounded  parts  are  dried  a  day  or 
two  in  the  fun. 

The  Jedums,  efpecially  the  tree  kind  of  them,  are  fome  of  the  mod 
beautiful  fucculent  exotic  plants  belonging  to  the  green-houfe :  they 
love  a  light  Tandy  foil,  and  are  eafily  propagated  from  brandies  fet 
in  the  earth  in  this  or  any  of  the  fummer  months,  giving  them  very 
little  water,  and  as  much  air  and  fhade  as  pollible  in  the  dimmer; 
and  no  water  in  the  winter. 

The  torch-thijlle  is  a  fucculent  plant  propagated  from  cuttings, 
planted  between  May  and  the  end  of  July;  they  are  to  be  planted 
upon  a  little  hill  in  the  middle  of  the  pot,  for  they  can  hardly  endure 
water  ;  and  they  are  to  dand  abroad  about  twenty  days  to  take  root, 
before  put  into  the  hot-bed,  obferving  to  water  them  at  their  firfl 
putting  in  pots  ;  and  during  the  fummer  months  they  may  now  and 
then  be  gently  refrefhed.  The  beff  compoll  for  thefe  plants,  is  the 
rubhifh  of  old  walls,  mixed  with  about  one  third  of  faudy  fo  1,  and 
fome  fmall  pieces  of  free-done  among  it.  This  plant  bears  no 
leaves. 

The  geranium ,  of  which  there  are  feveral  forts,  fome  of  them 
bearing  large  cluflers  of  pink-coloured  flowers,  has  the  name  of 
crane’s-bill,  from  the  feeds,  which  fomewhat  refemblc  the  beak  of 
a  crane.  The  cuttings  of  this  fhrub  are  planted  about  the  end  of 
May,  in  natural  ground,  where  they  will  become  handfome  plants  fit 
to  be  potted  the  Augufi  following.  They  love  a  mediu  m  fo  1  with¬ 
out  dung,  and  delight  in  water;  and  are  to  be  houhd  with  the 
orange-trees.  Thefe  plants  are  alfo  propagated  from  feeds  ldwn  in 
March  on  hot-beds. 

The  amomum  Plinii,  or  night-diade,  is  a  pretty  fhrub  raifed  from 
cuttings  put  in  the  natural  ground  in  this  month  ;  during  the  fum¬ 
mer  it  mult  (land  in  fome  place  defended  from  the  fun,  and  be  con- 
ltantly  fupplied  with  water  ;  but  it  will  not  bear  fruit  if  it  be  fet 
under  trees.  It  is  thought  this  plant  is  hardy  enough  to  dand  abroad 
all  the  year. 

The  Arabian  jeffamine  is  propagated  from  cuttings  taken  off  in 
this  month  or  April,  when  thefe  plants  fhould  be  always  pruned  to 
wuhin  two  or  three  joints  of  the  dem,  and  have  frefh  earth  put  to 
their  roots  ;  by  means  of  this  pruning  they  will  flioot  near  a  foot  in  „ 
a  fummer.  'I'he  ear'll  this  plant  chiefly  delights  in,  is  at  lead  two 
parts  in  three  of  fand,  and  the  red  frefh  mould  from  under  a  turf  : 
and  it  is  more  injured  by  wet  than  cold. 

The  myrtle-tree  is  increafed  by  layers  in  this  month  ;  the  youngefl 
fhoots  that  are  tender,  mud  be  bent  into  the  earth  after  it  is  well 
ltirred,  arid  being  often  refrefhed  with  water,  will  ftrike  root,  and 
be  fit  to  take  off  from  the  mother-plants  the  fpring  following:  in 
July  the  cuttings  of  this  tree  are  planted,  dripping  off  the  leaves 
two  inches  from  each  cutting,  and  fating  them  that  depth  about 
in  inch  apart,  in  pots  of  fine  light  earth,  watering  them  frequently 
till  they  have  taken  root,  which  will  be  about  the  latter  end  of  Augufi : 
this  young  plantation  is  to  remain  till  the  fecond  of  March  before  they 
are  tranfplanted  into  (ingle  pots  ;  and  when  they  have  once  got  large 
roots,  they  delight  m  water  :  they  covet  the  fhade  in  fummer. 
About  the  middle  of  April,  fuch  old  trees  as  are  in  a  tad  date,  may 
be  pruned  about  the  roots,  and  have  frefh  earth  put  to  them  ;  and 
have  the  branches  of  their  heads  cut  wiihin  three  or  four  inches 
of  the  dem. 

The  melianthus  is  a  plant  propagated  with  eafe  from  flips  taken 
from  about  the  roots  at  any  time  between  May  and  Augull  :  it  de¬ 
lights  in  a  Tandy  foil,  and  much  water,  efpecially  the  large  kind  of 
it,  which  will  dand  abroad  during  the  winter,  and  produces  (pikes 
of  flowers  every  year. 

The  oleander  plant  has  many  varieties  ;  the  mod  common  of 
them  is  the  fcarlet  oleander,  which  is  fo  hardy  that  it  may  be  kept 
abroad  all  the  winter  under  a  fouth-wall:  but  the  fweei  feented 
oleanders,  with  (ingle  and  double  flowers,  are  more  tender,  and 
fhould  be  houfed  with  the  orangc-irees.  1  hefe  flirubs  are  r-ifed  by 
layers  in  this  month  or  April,  which  will  drike  root  to  tranfplant 
the  Augud  following  ;  they  love  a  medium  foil,  without  mixture, 
and  moderate  watering. 

The  piracantha  is  an  evergreen  plant  raifed  from  cuttings  planted 
in  this  month  or  June;  the  cuttings,  which  are  to  be  frefh  tender 
twigs,  are  to  be  planted  in  pots  of  fine  earth,  and  watered  frequently, 
keeping  them  from  the  fun  till  the  following  winter,  at  which  time 
a  warm  expofure  will  be  helpful  to  them,  and  prepare  them  to 
make  drong  (hoots  in  the  fpring.  This  tree  may  be  alfo  raifed  by 
feeds  and  layers;  and  delights  in  a  dry  gravelly  foil,  unmixed  with 
dung  or  other  rich  manure. 

Orange  and  lemon-trees  may  this  month  be  removed  and  tranfplanted 
without  danger  ;  as  well  as  brought  out  of  the  confervatory:  upon 
bringing  out  your  orange-trees,  and  other  exotics,  brufh  ar.d  cleanfe 
them  from  the  dud  they  have  comraded  in  the  houfe,  unlefs  a  gentle 
fhower  of  rain  faves  you  the  labour  ;  give  them  alfo  frefh  earth  on 
the  furface  of  their  pots  or  cafes,  and  water  them  well  wh  n  they 
are  placed  in  the  order  they  (hould  dand  ;  and  if  you  heat  your 
water  blood-warm,  which  is  the  fitted  temperature  upon  all  occafions, 
the  more  agreeable  it  will  be  to  your  trees;  for  cold  water,  efpe¬ 
cially  fpring  and  pump-water,  is  very  pernicious. 

When  you  tranfplant  or  remove  orange-trees,  you  are  to  do  it 
carefully,  without  inuring  their  bodies;  let  the  cafes  for  your  trees 
be  filled  with  a  eompofmon  of  natural  earth,  taken  jud  under  the 
turf  of  a  well-foddered  pafline  ground,  and  cow-dung  or  horfe  dung 
well  rotted  ;  or  fome  ufe  with  it  verv  mellow  fo.l  fkreened  ;  it  this 
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be  too  ftiff,  fift  a  little  lime  or  coal-afhes-with  it:  and  fome  gardeners 
add  a  third  part  of  the  bottom  of  tanners  pits  to  their  orange  comports, 
where  it  is  to  be  had  ;  but  where  there  is  to  be  found  a  natural 
earth  with  an  eye  of  loam  in  it,  mix  it  with  well  confumed  horf'e- 
dung,  and  fomething  of  a  drying  nature,  as  fea-coal-afhes,  and  you 
need  feek  no  farther  :  when  your  orange-trees  are  fo  removed,  give 
them  frequent  waterings,  but  without  wetting  either  the  ftem  or 
the  leaves ;  fet  them  in  the  fhade  for  a  fortnight,  and  then  ac¬ 
quaint  them  with  the  fun  by  degrees.  The  fun  fhould  at  no  time 
be  too  hot  on  your  orange-trees,  for  that  will  make  their  leaves  turn 
yellow. 

Products  of  the  Month  of  May.  _ 

In  this  month  we  have  great  plenty  of  afparagus  ;  and  cauliflowers 
are  nowin  their  perfection :  the  imperial,  royal,  filefia,  and  many 
other  kinds  of  cabbage-lettuces  are  in  their  prime,  and  very  proper 
fallads  for  this  feafon,  with  mixtures  of  young  burnet,  purflane,  the 
flowers  of  the  fmall  narturtium  and  cucumbers.  The  fmall 
herbs,  which  were  the  fallads  of  the  lart  month,  are  now  to  be  re¬ 
jected. 

The  carrots  Town  upon  the  hot-beds  in  February,  are  now  very 
good  ;  but  thofe  remaining  of  the  crop  fown  at  Michaelmas,  are 
part  ufe.  Spinach  is  yet  fit  for  ufe  ;  and  we  have  (till  fome  kidney- 
beans  on  hot-beds.  This  month  we  gather  peas  and  beans  from  thofe 
fown  in  OCtober  ;  and  have  plenty  of  artichokes. 

We  now  have  green  goofeberries  for  tarts  ;  and  towards  the  end 
we  have  ripe  fcarlet  rtrawberries  in  the  natural  ground  :  alfo  the 
common  May-cherry,  with  fome  few  of  the  May  duke-cherries 
againlt  walls  ;  and  green  apricots  for  tarts. 

In  the  Flower-Gardf.n. 

The  choiceft  tulips  are  now  in  their  bloom,  with  many  other 
flowers,  fuch  as  the  flock-gillyflowers,  double  wall-flower,  Angle 
fcarlet-lychnis,  monk’s-hood,  double  pink,  fea-pink,  candy-tuft, 
fweet-William,  Venus  looking-glafs,  annua)  flock,  periwinkle,  fox¬ 
glove,  bulbous  iris,  mulleins,  fome  anemonies  and  ranunculufes  put 
late  in  the  ground,  double  white  rocket,  Canterbury-bells,  colum¬ 
bines,  larkfpurs,  poppies,  pionies,  fraxinelia,  fpiderwort,  cyanus, 
martagons,  lilies,  orchis,  marigolds,  lupines  ;  and  alfo  honcy-fuckles, 
piracantha,  fyringa,  rofes,  fpireas,  Spanilh-broom,  guilder-rofes, 
laburnum,  oranges,  ficoides,  aloes,  fedums,  geraniums. 

In  the  water-tubs,  the  yellow  nymphea  or  water-lily,  water- 
ranunculus,  the  flammula  or  fpearwort,  pond-weeds,  &c. 


June, 

Bufuufs  in  the  Kitchen-Garden. 

\  ou  may  now  fow  ronceval-peas  about  four  or  five  inches  apart, 
allowing  two  feet  dirtance  between  the  lines ;  and  thefe  will  afford 
a  good  crop  in  September.  Sow  kidney-beans  ;  and  you  may  alfo 
fow  radifhes  and  endive,  with  fome  lettuces  for  Cabbaging. 

Replant  cabbage-lettuces,  which  are  large  enough  tor  that  pur- 
pofe  ;  about  the  20th,  tranfplant  leeks  in  light  rich  ground,  at  fix 
inches  diflance  from  each  other  :  but  after  the  firft  week  in  this 
month,  you  are  to  cut  no  afparagus,  by  reafon  it  will  impoverifh 
the  roots. 

It  is  now  a  proper  time,  if  the  weather  be  dry,  to  gather  herbs 
for  drying  to  lay  up  for  the  winter,  fuch  as  fage,  mint,  carduus, 
fweet-marjoram,  thyme,  lavender,  rofemary,  Sec.  Some  perfons 
recommend  this  work  to  be  done  in  the  full  of  the  moon,  and  that 
the  herbs  be  thrown  in  heaps,  and  carefully  turned  as  you  do  hay, 
by  which  means  they  will  retain  their  virtue  and  fmell  ;  and  to  pre¬ 
fer^  the, r  colour,  drying  them  in  the  fhade  will  effe£t  it. 

I  he  gardener  is  now  to  be  as  diligent  in  preferving  his  plants 
from  the  icorching  fun,  as  he  has  been  in  the  former  months  to 
guard  them  againfl  frofl  :  all  plants,  efpecially  thofe  that  have  been 
ately  tranfplanted,  are  to  be  refrefhed  with  moderate  waterings 

about  their  extreme  fibres;  and  this  work  is  now  to  be  done  in  the 
evenings. 

Stir  up  fhff  ground  to  preferve  it  from  chopping;  and  continue 
to  dertroy  weeds.  ° 


— , .  I*1  the  Fruit-Garden. 

1  his  month  peaches,  apricots,  and  plums  expert  their  fumn 
nailing:  and  likewife  pruning,  to  let  the  fun  come  to  the  fruit, 

7he  A’'*®  of  peaches,  whofe  leaves 

i  A'A  bllfh,s>  anii  fjc2ln  to  appear  curled  at  the  extreme 
are  t»  be  carefully  pruned  off. 

The  luxuriant  growth  of  vines  is  now  to  be  checked  by  a  fumi 
pruning,  wherein  the  branches  are  to  be  fhortened  at  the  fee 

m  filU  vo A  ^  frUit  !  but  ifa  vigorous  branch  be  war 

Ine  tin  neXnyea-r’  u  isbeftt0  letthat  particular  bra 

alone  till  Odober.  Continue  to  nail,  or  otherwife  faften  tl 

bunches^of  grapes  Much  projecl  t()°  much  -  and  take  offaU 

iitable  fhoots  not  before  difeovered.  * 

Look  to  your  efpahers  of  fruit-trees,  and  lay  in  good  ftore 

geouflyS’  ^  WC  t0  l‘PPy  vacancies>  as  for  bearing  fruit  advai 

This  is  the  feafon  for  budding  or  inoculating  peaches  anrir 
plums  and  other  ftone-fruits.  But  if  the  weather  V  cxceflFve 
and  dry,  it  is  heft  to  be  deferred  a  little  longer. 


.  in  the  Flower-Garden  and  Parterre. 

/ Tranfplant  the  roots  of  cyclamen,  faffrori,  and  colchicum 
tinue  to  tranfplant  annuals  after  rain,  and  fow  others  to  fucceed 
fown  in  the  former  months.  Colled  choice  aquatic  plSs 
l  ivers,  ponds,  ditches,  Sec.  and  tranfplant  then?  into  Four  i 
tubs,  where  they  make  a  pretty  (hew  among  other  curious  p 
and  this  you  may  do  when  the  plants  are  in  flower  P 

Eay  lucn  of  your  carnations  as  are  ftrong  enough  to  bear  i 
carefully  ptek  off  their  weak  and  moft  tender  flolcr-buds 


podded  carnations,  which  commonly  burft,  are  now  to  be  helped  by 
opening  the  other  fide  of  the  pod  with  a  penknife,  without  touching 
the  flower-leaves :  dertroy  earwigs  on  thefe  flowers,  with  ox-hoois 
and  tobacco-pipes. 

It  is  now  a  good  time  to  take  up  your  /?///)>-bulbs,  and  fuch  bulbous 
roots  as  have  done  blowing ;  wafh  them  clean  as  foon  as  you  have 
taken  them  out  of  the  ground,  and  let  them  be  well  dried  before  laid 
up  in  the  houfe.  Take  up  and  replant  all  flower-roots  that  will  not 
endure  to  be  out  of  the  ground.  Gather  auricula  and  polyanthus 
feeds,  and  preferve  them  in  the  pods  till  fown. 

Clip  edgings  of  box,  evergreen  hedges,  &c.  efpecially  after  rain. 

As  to  green-houfe  plants,  bring  abroad  your  aloes,  torch-thirties, 
euphorbiums,  and  tender  titfiymals,  and  cleanfe  them  from  duft ; 
alfo  pull  off  with  care  decayed  leaves  of  aloes,  and  tranfplant  them, 
if  there  is  occafion,  into  larger  pots.  And  now  you  may  take  off 
the  off-fets  and  fuckers  growing  about  the  roots  and  Items  of  your 
aloes,  and  plant  them  abroad.  You  may  alfo  take  off  the  cuttings 
of  the  euphorbium  and  torch-thirtle,  letting  them  lie  in  the  fun  till 
the  wounds  are  healed  before  planted  ;  and  plant  leaves  of  the 
Indian-fig. 

Oranges  (which  are  now  in  flower)  are  to  be  watered  frequently, 
a  little  at  a  time,  that  the  fruit  may  fet ;  and  the  bloffoms  are  to  be 
picked  off  where  they  are  too  thick. 

Sick  orange-Uees,  See.  are  many  times  recovered  by  a  milk-diet, 
as  Mr.  Evelyn  calls  it,  that  is  by  diluting  them  with  a  portion  of 
water  difcreetly  adminiftered  ;  fometimes  alfo  by  plunging  them  in 
the  hot-beds,  or  by  letting  the  tree  down  into  a  pit  of  four  or  five 
feet  in  depth,  covering  the  head  and  the  reft  of  the  tree. 

Now  roll  gravel-walks,  and  continue  to  mow  grafs-walks  early 
in  the  morning,  and  alter  rain. 

General  Work  to  be  performed  in  June. 

The  bufinefs  in  the  kitchen-garden  is  little  this  month  befides 
weeding  and  watering ;  but  in  the  fruit  garden  we  have  now  the 
curious  operation  of  inoculatingyrM/7-trees  ;  which  is  done  as  follows: 
about  Midfummer,  or  a  month  before  or  after,  which  are  good 
feafons,  take  off  a  vigorous  fhoot  from  a  tree  you  would  propagate ; 
then  make  choice  of  a  flock  about  three  or  four  years  growth,  and  in 
a  fmooth  part  of  it  make  a  downright  flit  in  the  "bark,  a  little 
above  an  inch  in  length,  and  another  crofs-wife  at  the  bottom  of  that, 
to  give  way  to  the  opening  of  the  bark  :  this  being  done,  with  your 
penknife  gently  loofen  the  bark  from  the  wood  on  both  fides,  begin¬ 
ning  at  the  bottom  ;  then  prepare  your  bud,  by  cutting  it  off  with  your 
penknife,  and  entering  pretty  deep  into  the  wood,  as  much  above  as 
below  the  bud,  to  the  length  of  the  flit  in  the  flock  :  after  the  bud 
is  thus  prepared  with  the  point  of  the  penknife  and  your  thumb,  take 
out  the  woody  part  of  it  (carefully  preferving  the  eye  of  the  bud)  then 
put  your  bud  in  between  the  bark  and  the  wood  of  the  flock,  at  the 
crofs  flit,  leading  it  upward  by  the  ftalk  where  the  leaf  grew  till  it 
exafilly  clofes  ;  then  bind  it  about  withcoarfe  woollen  yarn,  the  better 
to  make  all  parts  of  it  regularly  clofe,  and  the  bud  incorporate  with 
the  flock  ;  and  the  operation  is  done. 

The  bud  will  be  incorporated  with  the  flock  in  three  weeks  time ; 
and  then  you  muft  loofen  the  yarn,  that  it  may  not  gall  the  place 
too  much  :  the  quicker  this  operation  is  performed,  the  better  ;  and 
you  mull  put  two  or  three  buds  into  one  flock  of  peaches  and"  nectar¬ 
ines,  that  if  one  do  not  fucceed,  another  may:  and  if  your  buds 
inoculated  in  this  month  do  not  hit,  you  may  make  a  fecond  attempt 
in  the  fame  year,  and  on  the  fame  flock  with  good  fuccefs.  Anytime 
between  the  beginning  of  this  month  and  the  latter-end  of  Auguft, 
in  good  weather,  moft  trees  may  be  inoculated  ;  and  fometimes 
pears  may  be  inoculated  in  September,  and  do  very  well  :  but  care 
is  to  be  taken  in  all  inoculations,  that  the  branch  or  fhoot  made 
choice  of  for  buds  to  inoculate  with,  do  not  lie  by  any  time  (as  in 
grafting)  for  it  is  to  be  immediately  ufed. 

When  flocks  are  large,  and  thereby  the  bark  is  become  thick  and 
flubborn,  fo  that  it  will  not  readily  part,  nor  handfomely  clofe  up, 
you  muft  be  content  to  graft ;  but  you  may  then  inoculate  on  flender 
Ihoots  made  near  the  grafting  place  even  the  fame  year.  And  as  to 
flocks  in  general,  you  cannot  reafonably  expcCt  fuccefs,  if  the  bark 
does  not  readily  part  from  the  wood,  on  making  an  incifion  with 
your  penknife,  and  the  fap  run  well.  The  cherry,  plum,  and  pear 
feldom  fail  to  fucceed  in  budding ;  but  the  apple,  by  reafon  the 
bark  is  not  fo  inclinable  to  part  as  in  other  fruit,  is  very  apt  to 
deceive  us.  •  r 

Peaches,  neftarines,  and  apricots,  are  not  to  be  raifed  any  other 
way  than  by  inoculation  or  budding  ;  and  as  for  pears,  cherries,  and 
plums,  though  they  may  be  grafted  with  fuccefs,  yet  inoculating  is 
to  be  preferred. 

In  the  flower-garden  and  parterre  we  have  in  this  month  the  cul¬ 
ture  of  the  cyclamen,  colchicum,  crocus,  aloe,  euphorbium,  and 
Indian  fig.  Cyclamen  is  prop.igi; ted  from  feeds  fown  as  foon  as  ripe, 
which  are  more  like  roots  than  feeds ;  and  the  plants,  which  are 
beautiful  as  well  in  the  variegations  of  their  leaves  as  the  colour  of 
their  flowers,  love  a  light  foil,  and  can  only  be  tranfplanted  with 
fafety  about  Midfummer,  when  their  leaves  are  decayed  ;  and  it  is 
a  general  rule,  that  all  bulbs  may  be  fafely  tranfplanted  when  their 
leaves  and  flowers  are  decayed. 

1  he  colchicum  delights  in  a  fandy  foil,  and,  like  the  cyclamen, 
will  only  bear  tranfplanting  about  Midfummer,  when  the  roots  are 
intirely  at  reft.  This  plant  has  a  root  fomewhat  like  the  bulb  of 
a  tulip,  but  its  flower  refembles  that  of  a  crocus:  and  there  are 
many  kinds  of  colchicums;  thofe  with  fingle  white,  and  pink-coloured 
owers,  fome  with  double  pink-ctoloured  bloffoms,  and  others  with 
flowers  chequered. 

Fhe  faffron-crocus  is  a  plant  of  great  ufe  as  well  as  beauty  ;  the 
caves  appear  as.  foon  as  the  flower  is  part,  and  remain  all  winter, 
wind)  in  the  fpring  fhould  be  tied  together  in  knots  to  help  the  in¬ 
crease 
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creafe  of  the  roots  ;  and  thefe  will  be  fit  to  remove  or  tranfplant 
about  Midfummer.  This  plant  chiefly  delights  in  chalky  ground, 
but  it  will  profper  alfo  in'  a  fandy  foil  :  and  the piftillum  contains 
the  faftron  tifed  in  medicine.  The  roots  of  the  feveral  kinds  of 
crocufes  may  be  taken  out  of  the  ground  in  this  month,  and  re¬ 
planted  with  other  bulbs  :  they  may  be  increafed  by  offTets,  and 
love  a  light  foil. 

The  dae  is  afucculent  plant,  efteemed  the  moll  beautiful  belonging 
to  the  green-houfe.  There  are  many  forts  of  it,  the  mod  common 
whereof  are  brought  from  America,  but  the  greateft  variety  of  them 
we  have  from  Africa.  They  are  compofed  of  many  fucculent  leaves 
long  and  fharp  at  their  points,  and  ufually  armed  with  lpines  : 
the  leaves  fpring  immediately  from  the  root,  and  are  placed  in  a 
round,  reprefenting  the  rays  of  the  fun ;  from  their  center  fhoots 
forth  the  flower-ftem,  which  fometimes  divides  itfelf  into  branches  \ 
and  upon  thefe  ftems  appear  the  flowers.  Thefe  plants  in  Africa 
grow  in  ftony  places,  and  upon  rocky  ground  ;  and  therefore  the 
earth  proper  for  them  is  recommended  to  be  one  half  fandy  foil,  and 
the  other  rubbifh  of  old  walls  well  lifted  and  mixed  together :  they 
are  to  be  planted  flialloW  in  the  pots,  raifing  the  earth  about  them, 
fo  that  the  plant  Hands  as  it  were  upoti  a  hill  ;  and  when  they  require 
water,  it  mud  be  given  them  without  touching  any  part  of  the  plants, 
which  would  endanger  their  rotting.  The  feafon  for  planting  the 
oft- fet  s  of  aloes ,  is  the  latter-end  of  this  month,  and  the  beginning  of 
July,  when  they  are  to  be  let  (land  abroad  about  ten  days,  and  take 
the  rain  if  poflible  ;  when  they  begin  to  ftrike  root,  then  they  may 
be  helped  with  a  hot-bed,  but  not  before.  This  plant,  to  avoid  the 
danger  of  too  much  moiflure,  which  is  poifon  to  it,  lhould  be  kept 
in  the  houfe  till  June,  and  returned  thither  again  in  Auguft :  but 
while  aloes  are  abroad,  if  the  weather  be  fair,  they  will  require  mode¬ 
rate  waterings  once  a  week  when  their  earth  is  very  dry ;  and  from 
the  time  of  their  houfing  till  the  middle  of  O&ober,  gentle  refrefh- 
ments  may  be  given  them  in  the  mornings  while  the  fun  is  upon  them  ; 
but  from  Odlober  to  the  middle  of  March,  they  muft  be  kept  very  dry, 
and  not  have  the  Ieaft  moiflure.  In  May  give  them  frefh  earth  ;  and 
they  may  be  tranfplanted  at  that  feafon,  but  without  difturbing  the 
roots ;  though  the  beft  time  for  this  work  is  the  beginning  of  Auguft, 
about  a  fortnight  before  they  are  fet  into  the  houfe.  The  feeds  of 
many  kinds  of  aloes  ripen  in  England,  and  may  be  fown  upon  hot¬ 
beds  in  April.  Thefe  and  all  other  fucculent  plants  are  very  fenfible 
of  the  leaft  bruife  ;  and  the  bruifed  part  muft  be  prefently  cut  off,  or 
the  plant  will  die. 

The  cuphorbium  is  a  fucculent  exotic  plant  that  may  be  raifed  in 
any  of  the  fummer  months,  with  the  help  of  a  hot-bed.  It  delights 
in  a  rocky  foil,  and  requires  very  little  water  ;  and  being  in  it’s  nature 
tender,  may  be  kept  in  the  houfe  all  the  year  about.  Thefe  plants 
abound  in  poifonous  milky  juice,  which  flows  from  them  in  great 
quantities  when  they  are  wounded  ;  fo  that  the  cuttings  taken  from 
them  for  increafe,  muft  be  well  dried  in  the  fun  before  they  are  put 
into  the  earth.  The  fritillaria  is  propagated  by  planting  their  branches 
in  a  natural  bed  of  earth,  any  time  between  June  and  Auguft,  and 
they  will  foon  be  fit  to  plant  into  pots;  the  mod  proper  earth  for 
them  is  that  dire&ed  for  the  aloe. 

The  Indian-fig  is  a  plant  that  grows  one  leaf  out  of  another  ;  but 
they  are  rather  branches  than  leaves.  The  leaves  of  thefe  plants  are 
generally  of  an  oval  figure^  fome  forts  have  them  near  a  foot  in 
length,  and  others  not  above  two  or  three  inches  ;  their  leaves  are 
ufually  fet  with  knots  of  thorns  at  certain  diftances  ;  fome  fo  very  long, 
that  the  Indians  make  ufe  of  them  as  pins.  All  thefe  plants  delight 
in  ftony  places,  and  rocks  ;  and  therefore  it  is  beft  to  give  them  earth 
made  with  lime,  rubbifh  and  fandy  foil  :  they  are  raifed  by  planting 
fingle  leaves,  about  two  inches  deep  in  pots  of  the  prepared  earth, 
(after  their  wounds  are  dried)  and  letting  them  ftand  abroad  till  they 
take  root,  before  they  have  the  help  of  the  hot-bed.  They  love  the 
fun,  and  do  well  on  leads  or  pavements  :  the  plantations  of  the  leaves 
fliould  be  made  during  the  fummer  months  ;  and  they  are  to  be 
houfed  with  the  aloes :  but  there  is  a  fmall  Italian  fort  will  ftand 
abroad  all  the  winter.  The  fruit  of  this  plant  appears  before  the 
flower. 

Products  of  the  Month  of  June. 

We  have  now  melons  of  the  firft  ridges.  The  fallads  of  this 
month  are  compofed  of  purllane,  burnet,  the  flowers  of  nafturtium 
Indicum,  and  cabbage-lettuces,  of  feveral  kinds,  with  fome  blanched 
endive  and  cucumbers.  The  beginning  of  this  month  we  have  fome 
afparagus  ;  plenty  of  artichokes,  garden- beans,  peas,  and  kidney-beans, 
and  cauliflowers,  in  great  perfe&ion. 

We  have  fome  of  the  Batterfea  and  Dutch-cabbages  fit  to  be  cut : 
and  begin  to  draw  young  carrots  and  onions  fown  in  February,  and 
fome  young  parfnips.  The  pot  herbs  in  ufe  in  the  preceding  month 
are  ftdl  good  :  and  the  flower-ftems  of  borrage  and  burnet  are  now 
good  in  cool-tankards. 

Green  goof  berries  for  tarts  are  gathered  till  about  the  end  of  this 
month  ;  and  the  ripe  fruits  are  ftrawberries,  rafoerries,  currants ; 
cherries  of  many  kinds,  as  the  duke,  white,  black,  and  red-hearts, 
&c.  Alfo  we  have  codlins  now  fit  tor  ufe,  and  towards  the  end  fome 
jennetings,  and  the  mafeuline  apricot.  In  the  forcing  frames,  for¬ 
ward  grapes  are  now  ripe. 

The  flowers  now  blowing,  are  the  African  and  French  marigolds, 
convolvulus,  amaranthus,  Venus  looking-glafs,  candy-tufts,  larkfpurs, 
annual  flocks,  ftock-gillyflowers,  double  fcarlet-lychnis,  rofe-cam- 
pions,  campanulas,  fweet-Williams,  fox-gloves,  fea-pinks,  double 
pinks,  mulleins,  periwinkle,  cyanus,  lilies,  martagons,  monk’s-hood, 
fun-flowers,  holyhocks,  nafturtium  Indicum,  gentian,  fcarlet-beans, 
fpiderwort,  fweet-fultan,  poppies,  fome  carnations,  valerian,  double 
feverfew,  orchis,  lupines,  and  china-pinks. 

Trees  and  ftirubs  in  flower  are  the  pomgranate,  olive,  orange, 
lemon,  geranium,  ficoides,  fedum,  fritillaria,  rofe-tree,  honeyfuckle, 
jellamine,  oleander,  Spanifh- broom,  lndian-fig,  kc* 


And  in  the  water-tubs  we  have  the  double  white  nymphea  or 
water-lily,  the  fingle  yellow,  the  water-violet,  and  other  flowers. 

JULY.’  . 

Bufnefs  in  the  Kitchen-Garden. 

The  firft  week  in  this  month  you  are  to  fow  kidney -beans,  and 
fome  peas  to  bear  in  September  and  October ;  they  are  to  be  fown 
where  they  might  have  flicker  from  the  trolly  nights  in  thofe  months. 
Sow  cucumbers  upon  a  bed  made  with  dry  horfe-litter,  and  covered 
with  light  earth  ten  inches  thick  ;  they  muft  be  covered  at  night  in 
September,  with  a  common  frame  and  glafs,  to  keep  them  from 
trolls  and  rain  ;  and  by  this  method  you  may  have  fome  cucumbers 
till  Chriftmas.  Make  a  bed  for  muthrooms,  as  diredled  in  February, 
and  be  fore  to  cover  it  very  thin  with  earth. 

About  the  middle  of  the  month  fow  royal,  filefia,  and  brown 
Dutch-lettuces,  fome  whereof  will  be  cabbaged  for  winter  ufe,  and 
then  are  to  be  planted  clofe  together,  where  they  may  be  theltered 
with  glades.  Sow  chervil,  and  alfo  carrots,  turnips,  and  onions  to 
ftand  the  winter.  Plant  cabbages  and  favoys  for  autumn  and  winter 
ufe :  and  plant  out  cauliflowers  to  blofl'om  in  September. 

Sow  fome  cauliflowers  to  ftand  the  winter  ;  and  the  right  feafon 
for  this  work  is  chiefly  to  be  regarded,  if  you  propofe  to  have 
good  flowers  early  in  the  fpring;  about  the  20th  of  this,  month  is 
efteemed  the  beft  time.  Tranfplant  endive  for  blanching  againft 
winter.  And  chardones  fhould  now  be  tied  up  with  hay  or  ftraw- 
bands  for  blanching. 

Earth  up  celery  in  drills,  and  plant  out  a  new  crop  to  fucceed  the 
former.  Take  up  fhallots,  garlic,  and  gather  rocambole  when  the 
ftalk  turns  yellow :  and  when  the  ftalks  of  onions  change  colour, 
pull  them  up  in  dry  weather,  and  expofe  them  to  the  fun  till  they 
are  well  dried,  to  lay  up  for  winter.  Neglect  not  to  gather  fuch 
feeds  as  are  fully  grown,  and  coloured  in  their  hulks  ;  pulling  up  the 
whole  plants,  and  fetting  them  upright  in  a  green-houfe,  or  other 
place,  till  the  feed-pods  are  dry. 

You  are  now  to  water  plentifully  all  fuch  herbs  as  are  feeding,  for 
a  good  watering  or  two  is  very  helpful  to  the  filling  of  the  feed.  And 
you  are  now  to  water  well  thofe  plants  which  ftand  abroad  in  pots 
or  cafes ;  which  have  lefs  benefit  from  the  rains  in  this  feafon,  than 
the  plants  in  the  open  ground.  The  fudden  fhowers  which  may 
now  fall,  are  of  littje  help  to  the  roots  of  plants,  fo  that  they  require 
frequent  waterings  ;  and  the  general  times  of  watering  in  this 
month,  are  from  five  in  the  morning  and  evening  until  eight. 

Hoe  and  weed  as  in  the  former  month.  Deftroy  wafps,  ants, 
and  other  infects,  which  in  this  month  are  very  numerous  :  and  be 
careful  to  pick  off  all  crumpled  leaves  wherever  you  fee  them  ;  and 
the  very  twigs,  if  they  are  curled,  they  being  the  beds  of  deftrudlive 
creatures. 

In  the  Fruit-Garden. 

Now  is  the  time  when  vines  are  in  their  full  ftrength,  and  pufh 
with  the  utmoft  vigour  ;  infomuch  that  the  greateft  confufion  imagin¬ 
able  will  enfue,  it  they  are  negledled  and  left  unpruned  this  month. 
The  vineyard  alfo  muft  be  minded,  by  carefully  tying  the  fruit- 
branches  to  the  props  or  efpaliers,  and  diligently  removing  all  weak 
and  fruitlefs  fhoots,  either  by  pinching,  or  the  knife. 

T  he  beginning  of  this  month  apricots  are  to  be  laid  open  to  the 
fun,  by  taking  off  fome  of  the  leaves,  that  the  fruit  may  take  it’s 
proper  beauty  and  colour  :  and  the  latter-end  of  the  month  peaches 
require  the  lame  care.  If  any  ftrong  wood  or  water-fhoots  pufh 
from  the  apricot  or  peach- tree  this  month  (unlefs  a  void  place  wants 
to  be  filled),  they  ought  to  be  intirely  taken  away  :  but  their  young 
fhort  branches  are  to  be  carefully  preferved,  nailing  them  to  the 
wall,  and  not  fhortening  them. 

The  pear- tree  is  now  to  be  regarded  and  difeiplined,  if  over- 
vigorous  ;  and  all  branches  that  pufh  forward  are  ftill  to  be  cut  off 
to  half  an  inch.  Inoculation  may  be  continued,  efpecially  after  rain. 

Watering  plentifully  a  peach- tree  full  of  fruit,  is  a  great  advantage 
to  the  fwelling  and  ripening  of  the  fruit.  And  fruit-trees  in  plots  are 
now  to  be  daily  watered,  otherwife  their  fruit  will  drop  off ;  but 
with  this  care,  they  will  perform  wonders.  Fruit  near  the  ground, 
not  too  near,  have  a  double  advantage,  and  may  be  expedled  to  be 
large  and  firft  ripe. 

Snails,  wafps,  flies,  earwigs,  &c.  being  this  month  the  greateft 
enemies  to  wall-fruit,  particularly  nectarines,  the  molt  effectual  me¬ 
thods  for  their  deftrudlion  are  to  be  put  in  practice.  In  this  and  the 
preceding  month,  weeding  ought  to  be  diligently  minded,  that  the 
borders  of  fruit-trees,  &c.  and  alleys  may  be  kept  clean. 

In  the  Flower-Garden  and  Parterre. 

We  may  continue  to  lay  carnations  as  they  gather  ftrength,  and 
often  refrefh  them  with  water.  Sow  tulip-feeds,  which  are  now  ripe, 
in  cafes  of  light  earth  ;  fow  alfo  fome  anemony-feed,  and  you  may 
yet  fow  fome  annuals  in  edgings,  to  blow  in  September. 

Tranfplant  fuch  bulbs  as  you  took  not  out  of  the  ground  the  laft 
month.  Cut  down  the  flower-ftems  of  fuch  curious  flowers  as  have 
done  blowing.  Tie  up  and  prune  all  vour  exotic  plants,  which 
grow  diforderly;  they  will  be  covered  with  freflt  ihoots  before  they 
are  fet  into  the  houfe.  Gather  fuch  flower-feeds  as  are  ripe,  drying 
them  well  in  their  feed-veffels  before  they  are  beaten  out,  and  after 
that,  drying  them  in  the  fun  for  a  week  or  ten  days  before  you  lay 
them  up. 

Continue  to  make  cuttings  of  the  torch-thiftle,  Indian-fig,  tythi- 
mals,  fedums,  and  other  fucculent  plants.  Raife  myrtles  of  cuttings 
according  to  the  diredUons  given  in  May.  Lay  down  young  fhoots  of 
the  Arabian  jeflamine,  Set  coffee^tree  berries,  which  are  now  ripe  ; 
and  the  fruit  of  the  ananas. 

Inoculate  oranges  upon  lemon  ftocks,  and  iharch  and  inoculate 
jeflamines  and  other  choice  flirubs.  Give  frefh  earth  to  the  furface 
of  orange  tubs  ;  which  work  is  t«  be  repeated  at  leaft  four  times  a 
year. 

Continue 
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Continue  to  roll  gravel-walks  well  after  rain. 

General  Work  to  be  performed  in  the  Month  of  July. 


The  exercifes  in  the  garden  are  now  for  the  mod  part  gathering  in 
the  fruits  of  our  labour  bellowed  in  the  winter  and  fpring  months  ; 
for  we  are  arrived  at  that  happy  feafon,  which  affords  us  almoft  every 
variety  the  Kitchen-Garden  can  produce;  and  if  the  gardener 
has  been  diligent  in  the  preceding  months,  he  now  meets  with  the 
reward  due  to  his  induftry. 

In  the  fruit-garden,  the  management  of  the  vine  being  the  chief 
concern  of  this  month,  we  ihall  fay  fomething  farther  relating  to  it. 
It  has  been  obferved,  that  from  a  vigorous  (hoot  of  a  vine,  already 
once  pruned,  there  will  pulh  again  feveral  Midfmnmer  ihoots  weaker 
than  the  former,  from  the  firlt,  fecund,  and  third  bud  towards  the 
extremity  ;  which  Ihoots  are  to  be  taken  off,  only  remembering  that 
it  is  proper  to  fpare  the  lad  of  fuch  (hoots  fo  far  as  to  leave  one  bud 
upon  it,  from  whence  nature  may  exert  itfelf  a  third  time  in  autumn  : 
for  if  thofe  Ihoots  were  all  intirely  removed,  the  vine  would  pulh  at 
thofe  bearing  buds  which  lie  at  the  bottom  of  the  Ihoots  ;  the  effedt 
whereof  would  be  either  the  want  of  fruit  at  thofe  places  next  year, 
or  a  neceflity  of  pruning  the  branch  Ihorter  than  was  intended,  or  is 
inconvenient  in  the  winter.  •*, 

The  vines  that  run  high,  and  bear  chiefly  out  of  the  knots  of  the 
old  wood,  are  not  apt  to  make  fo  much  contulion  as  others,  but 
will  be  fatisfied  with  a  fingle  winter  and  one  fummer  pruning  ;  but 
then  that  very  want  of  fap  and  vigour  to  feed  fo  many  extended 
branches,  is  the  reafon  why  neither  early,  large,  nor  very  good 
grapes  can  ordinarily  be  expected  :  extraordinary  good  foils,  and 
favourable  climates  or  artificial  heats  may  do  much  ;  but  it  is  ad- 
vifeable  to  truft  altogether  to  the  ftrongeft  young  wood  (cutting  out 
every  year  fome  of  the  old),  in  order  to  procure  the  largeft  and  beft 
grapes. 

There  is  no  danger  in  expofing  the  grapes  this  month  to  the  fun  ; 
for  though  the  vines  appear  thin  of  leaves  and  wood,  the  autumn 
fhoots  will  recover  that  fault. 

To  guard  again!!  wafps  and  other  infects,  which  now  devour  the 
peaches,  apricots,  and  other  fruit,  we  are  to  place  phials  of  honey  and 
ale  near  the  fruit-trees  ;  and  by  this  means  we  may  foon  catch  a 
large  quantity  of  them.  Once  every  week  the  bottles  are  to  be  re¬ 
newed,  and  care  is  to  be  taken  to  bruile  the  infedts  when  they  are 
taken  out ;  for  otherwife,  though  they  are  feemingly  dead,  fdmetimes 
in  a  warm  day  or  two  they  will  come  to  themfelves. 

Some  perfons  recommend  the  cutting  of  dew-worms  in  fmall 
pieces,  and  llrewing  them  for  ants  in  proper  places  which  they  do 
not  frequent ;  to  thefe  they  will  refort  in  great  numbers  for  food, 
and  may  be  eafily  dertroyed  by  the  help  of  a  watering-pot  of  fealding 
water. 

Water  having  a  large  quantity  of  walnut-tree  leaves  fteeped  in  it 
a  fortnight  or  three  weeks,  being  poured  on  the  ground,  will  deffroy 
worms,  and  make  them  quit  their  holes.  And  worms  may  be  taken 
by  a  candle  and  lantern  in  a  fummer’s  evening  after  rain. 

In  a  dry  feafon,  if  you  ta'ke  lime  and  brine,  and  pot-afhes  decoded 
in  water,  and  caff  it  on  your  grafs-plots,  it  will  not  only  deffroy  the 
worms,  but  improve  the  grafs  ;  and  a  decodtion  of  tobacco  refufe, 
•will  deffroy  both  worms  and  weeds  in  gravel-walks,  and  cure  them 
for  fome  years. 

In  the  flower-garden  and  parterre  there  are  very  few  works  this 
month.  The  coffee-tree  is  propagated  from  the  berries,  which  are 
now  ripe,  and  of  a  bright  red  colour  ;  they  may  be  immediately 
gathered  for  fowing,  cleaning  their  feeds  from  the  pulp :  you 
muff  let  them  fingly  about  an  inch  deep  in  pots  of  fine  earth,  and 
give  them  the  help  of  a  hot-bed,  by  which  means  they  will  fprout 
in  lefs  than  fix  weeks  time.  This  plant  is  a  very  great  rarity. 

The  fruit  of  the  ananas  being  ripe  in  this  month,  if  you  cut  off 
the  crown  of  leaves  which  grows  on  the  top  of  it,  and  plant  it  in 
light  fandy  earth,  it  will  prefently  ftrike  root  with  the  aililtance  of 
a  hot-bed. 

Your  anemony-[eeds  now  fown  are  to  be  often  fprinkled  with 
water. 


Products  of  the  Month  of  July. 

The  fall  ads  for  this  month  are  cabbage-lettuces,  purflanes,  taragon, 
burnet,  young  onions,  cucumbers,  flowers  of  the  najlurtium  Indicum , 
and  fome  endive  blanched. 

We  have  now  great  plenty  of  melons,  artichokes,  cauliflowers, 
cabbages,  young  carrots,  turnips  and  beet,  and  ronceval- peas,  garden- 
beans,  and  kidney-beans.  And  alfoall  forts  of  herbs  for  the  kitchen  ; 
which  are  now  very  good,  efpecially  if  the  gardener  has  remembered 
irom  time  to  time  to  cut  them  down  for  (hooting  afrefh. 

Small  cucumbers  for  pickling  are  in  their  prime  ;  and  this  is  the 
belt  month  for  the  pickling  of  cucumbers. 

Of  fruit  we  have  this  month,  goofeberries,  currants,  rafberries, 
cherries,  early  plums,  jenneting  and  Codlin-apples,  apricots,  peaehes 
and  nectarines ;  and  towards  the  end  of  the  month,  we  have  our 
r  -  "J>s*  ai?^  *°me  the  July  grapes.  The  apricots  are  now  in 
perfection,  but  the  peaches  are  good  for  little  yet. 

The  latter-end  of  this  month  we  are  rewarded  with  the  oranre, 
the  molt  noble  fruit  of  the  garden.  ‘ 

The  carnation  is  now  the  glory  of  the  bower -garden  ;  and  the  othei 
ttowers  in  blowing  are  the  amaranthus,  convolvulus,  African  anc 
French  marigolds,  afphodel,  tuberofe,  cardinal-flower,  double  fcarlet 
lychnis,  campanulas,  virgin’s-bower,  fweet-fultans,  marvel  of  Peru 
eagle-flower,  china-pinks,  female-balfam,  fun-flowers,  hollyhocks 
fox-gloves,  fcarlet- beans,  double  poppies,  gentian,  fraxinella,  naftur 
tium  Indicum,  veronica,  nigella,  lupines,  fpiderwurt,  ftock-gillv- 
Lowers,  and  fome  of  the  late  fown  annuals. 

Shrubs  in  flower  are  the  rofe-tree,  tulip-tree,  arbutus,  Indian  fig 
aponnum,  fritillaria-caffa,  oleander,  geranium,  palfion-tree,  jeffamine: 


of  feveral  kinds,  pomgranates,  olives,  capers,  ficoides,  aloes,  fedums, 
amomum  Plinii,  myrtles,  oranges  and  lemons. 

AUGUST. 

Bufinefs  in  tbe  Kitchen-Garden. 

The  firft  week  of  the  month  fow  a  fecond  crop  of  cauliflowers  to 
ffand  the  winter,  left  the  firlt  fhould  run  to  feed,  which  in  an  open 
feafon  they  will  be  apt  to  do.  Sow  cabbages,  coleworts  and  onions  ; 
alfo  radifhes,  lettuce,  chervil,,  corn-fallad  and  fpinach,  for  winter 
ufe.  Some  creffes  to  ffand  the  winter,  and  heighten  the  taffe  of 
fallads  gathered  upon  the  hot-beds  in  December  and  January. 

Tranfplant  cabbage-lettuces,  efpecially  the  Dutch  brpwn  fort. 
Tie  up  endive  for  blanching.  Give  more  earth  to  your  mlnching 
celery,  which  is  to  be  repeated  every  fortnight.  Break  off  the  Items 
of  artichokes  which  have  done  blowing:  and  towards  the  end  of  the 
month,  flip  and  fet  aromatic  herbs,  fuch  as  favory,  thyme,  hylfop, 
&c.  and  cut  down  thofe  that  are  run  to  feed  within  three  or  four 
inches  of  the  ground.  If  the  ftalks  of  afparagus  be  now  mowed 
down,  you  may  expedt  a  fecond  autumn  crop. 

Sow  turnips  in  the  open  field  till  the  loih  or  12th  of  this  month; 
and  thofe  roots  not  only  yield  a  profitable  increafe,  but  very  much, 
enrich  all  light  foils.  Strip  the  leaves  of  carrots,  parfnips,  &c.  to 
improve  the  roots.  Pull  the  roots  of  plants  a  little  out  of  the 
ground,  covering  them  with  mould,  to  keep  them  from  running  to 
feed.  And  cut  down  ffrawberries  after  they  have  done  bearing,  clofc 
to  the  ground. 

The  firff  part  of  this  month  the  weather  is  commonly  hot  and 
dry,  fo  that  watering  is  (till  neceflary :  and  we  may  vVater  in  the 
evenings  till  the  fifteenth  ;  but  after  that,  if  there  be  occafion,  the 
morning  is  to  be  preferred  for  fear  of  frofls. 

Continue  to  deftroy  weeds  and  fuch  vermin  as  annoy  your  trees. 

In  the  Fruit-Garden. 

We  are  now  to  review  the  laying  peaches  and  apricots  open  to  the 
fun,  to  perfect  their  ripening.  Continue  the  pruning  of  thofe  vines 
that  were  negledted  the  laft  month,  and  keep  the  fruit  as  clofc  to  the 
wall  as  poflible ;  but  the  grapes  are  now  to  be  difcrectly  fliaded 
with  leaves,  and  fufficiently  defended  againft  the  cold  nights,  at  the 
latter  end  of  this  month. 

This  is  the  chief  feafon  for  inoculating  pears,  plums,  and  hollies : 
and  you  are  now  to  unbind  thofe  inoculations  that  were  performed 
the  laft  month,  to  prevent  the  galling  of  the  flock  which  would  be 
otherwife  in  danger  with  it’s  fvvelling. 

In  gathering  apricots,  this  and  the  other  months,  great  care  is  to 
be  ufed  that  you  do  not  break  the  branch  whereon  they  grow  ; 
becaufe  from  thence  we  are  to  expedt  another  bearing  branch  the 
fucceeding  year. 

The  borders  are  now  to  be  reviewed  and  kept  clean  ;  and  at  the 
latter  end  of  this  month  give  them  a  ftirring,  the  better  to  receive 
the  autumnal  rains  ;  this  confidered,  no  greens  are  to  be  planted  in 
the  borders. 

In  the  Flower-Garden. 

Sow  the  feeds  of  the  bulbous  iris,  fritiilaries,  and  ranunculus,  cover¬ 
ing  them  with  a  thin  coat  of  fine  lifted  earth.  Tranfplant  your  feed- 
ling  auriculas,  upon  a  border  of  well-lifted  earth  ;  giving  them  a  gentle 
fpnnkling  of  water,  and  (hading  them  from  the  fun  for  a  fortnight. 
Phis  is  alfo  a  good  feafon  for  parting  auriculas. 

rranfplant  your  feedling  polyanthus  upon  a  fhady  border,  and 
divide  the  old  roots.  Plant  fingle  anemooies,  and  tranfplant  the 
hyacinth,  narcillus,  lilies,  martagons,  crocufes,  and  fnow-drops. 
Plant  alfo  primrofes,  campions,  gillyflowers,  hepaticas,  crown- 
imperials,  afphodils,  lilies  of  the  valley,  dens-caninus,  and  moft  other 
flowers  that  have  blown  in  the  fpring  or  fummer  preceding. 

Continue  to  lay  carnations  that  were  not  flrong  enough  in  the  former 
month  ;  but  thefe  will  not  be  fit  to  tranfplant  till  March.  Take  oft' 
and  plant  out  fuch  of  your  carnation  layers  of  the  former  months  as  are 
well  rooted.  I  rarifplant  feedling  carnations  at  a  foot  diltance. 
Plant  flips  of  pinks  in  a  nnrfery  to  plant  out  the  following  fummer. 
Cut  down  the  withered  ftalks  of  fuch  flowers  as  have  done  blowing, 
and  part  their  roots  for  increafe.  Gather  flower-feeds  in  a  dry  day. 

In  the  Parterre. 

Give  the  evergreen  hedges  and  pyramids  a  fecond  clipping,  which 
in  a  wet  feafon  will  be  much  wanted.  Make  layers  of  all  forts  of 
flirubs  and  trees,  which  remain  abroad  all  winter,  always  obferving 
to  lay  down  the  molt  tender  Ihoots.  Plant  rofes,  woodbinds,  and 
other  trees  that  are  apt  to  bud  before  winter  ;  and  it  is  now  a  good 
time  to  tranfplant  myrtles  and  orange-trees,  if  that  work  was  not 
performed  in  the  fpring. 

About  the  middle  of  the  month  cut  the  inarched  orange-flocks 
gently  from  the  bearing  trees  ;  but  leave  the  clay  upon  them  till 
tlie  following  fpring.  Give  your  cuttings  of  aloes,  torch-thiftles, 
Indian  figs,  Sec.  air  in  the  hot-beds,  to  harden  againft  the  winter. 

Now  fet  into  the  green-houfe  your  aloes,  torch-thiftles,  euphor-  ■  ■ 
biums,  and  other  the  molt  tender  fucculent  plants. 

General  Work  to  be  performed  in  August. 

There  being  nothing  to  be  done  in  this  month  in  the  Kitchen- 
Garden  and  Fruit-Garden,  but  what  is  diredted  in  the  former 
months,  we  (hall  proceed  to  the  works  in  the  Parterre  and 
Flower-Garden,  which  relate  to  the  tulip- tree,  bulbous  iris, 
hyacinth,  narciflus,  lilies,  martagons,  hepaticas,  and  other  flowers. 

The  tulip-tree  is  a  plant  of  the  wood,  and  (hculd  be  fet  among 
fuch  trees  as  are  defigned  for  groves,  where  it  will  rife  to  a  great 
height;  it's  leaves  are  fomewhat  like  thofe  of  the  maple,  and  the 
flowers  have  fome  refemblance  of  a  tulip ,  which  give  name  to  the 
tree.  We  have  the  feeds  of  this  tree  from  Virginia,  which  are  to 
be  fowed  in  pots  this  month,  and  flieitered  ail  the  winter,  and  the 
fpring  following  they  will  come  up.  The  young  plants  may  be 

1  tranfplanted 
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tranfplanted  into  finglr  pots  at  two  years’  growth,  and  muft  have  1 
Ihelter  in  the  winter  for  the  firff  nine  years  at  leaft,  till  they  have  j 
gathered  itrength  enough  to  refill  the  feverity  of  our  frofts ;  and  they 
may  then  be  planted  in  the  natural  ground,  rather  a  fandyfoil  than 
anv  other.  This  time  of  fowing  the  feed  is  to  be  obferved,  becaufe 
experience  has  fhewn  they  are  not  to  be  railed  in  the  fpring. 

The  iris  flower  has  many  varieties,  fome  with  bulbous,  andfome 
tuberofc  roots  ;  the  bulbous  iris  is  a  very  fair  and  beautiful  flower, 
of  various  colours.  Their  roots  may  be  taken  up  as  foon  as  the 
leaves  begin  to  wither,  and  be  planted  in  Auguft:  and  they  may  be 
increafed'by  oft-fets  taken  from  their  roots  when  their  ftalks  are  de¬ 
cayed.  /jThe  bell  and  molt  excellent  of  the  tuberofe  kind  is  the  j 
chalcedomhn  iris,  vulgarly  called  the  toad- flag,  from  it’s  dark-marbled 
flower;  it  mult  be  carefully  ordered,  or  it  will  not  thrive  well,  and 
it  requires  a  warm  and  rich  foil. 

The  narciffus,  or  daffodil,  is  a  flower  of  a  hardy  nature,  and  multi¬ 
plies  much  in  any  ground  :  it  is  a  pretty  ornament  in  rural  parts  of 
the  garden,  and  efteemed  for  it’s  early  flowering.  Thefe  flowers  are 
pr  pagated  from  ofF-fets  from  their  roots,  planted  in  this  month  ; 
and  may  beraifedby  feeds  fown  in  September,  which  will  produce 
great  varieties :  the  feedling  plants  are  to  remain  without  removal 
two  or  three  years',  when  they  are  to  be  taken  up  in  J  une,.  and  re¬ 
planted  in  good  ground  at  a  proper  diftance.  < 

The  jonquil  is  of  the  fame  kind  with  the  daffodil,  and  flowers 
much  about  the  fame  time.  It  is  admired  for  it’s  delightful  feent ; 
and  the  roots,  which  are  bulbous  like  thole  of  the  tulip,  love  a  light 
fandy  foil  and  an  open  expofure:  they  are  to  be  taken  out  of  the 
ground,  and  replanted  like  other  bulbs. 

The  bulbous  violet,  or fnow-drop,  is  reckoned  amongft  the  daffo¬ 
dils  :  and  although  it  be  a  common  flower,  it  fliould  not  be  wanting 
in  parterres.  This  is  one  of  the  moll  early  flowers  in  the  fpring, 
for  it  blows  in  January. 

The  hyacinth  will  bear  the  feverity  of  our  frofts,  and  blows  early 
in  the  fpring;  it  is  increafed  from  off-fets  of  the  roots,  planted  the 
latter  end  of  this  month,  or  in  September,  in  beds  of  fandy  foil. 
The  tuberofe  hyacinth  is  a  plant  of  an  afpiring  head,  and  a  very  ten¬ 
der  nature;  the  roots  of  it  mull  be  taken  up  in  April,  and  being 
carefully  parted  are  to  be  replanted  in  pots  of  prepared  earth,  and 
have  the  afiiftance  of  a  hot-bed  like  other  tender  lhrubs.  In  Sep¬ 
tember  you  may  take  up  the  bulbs  of  this  plant,  and  preferve  them 
in  drv  fartd. 

Lilies  are  propagated  by  parting  their  roots  when  the  leaves  are 
fallen  about  July,  or  in  Auguft;  and  delight  in  open  fandy  foil: 
they  are  very  proper  flowers  for  the  middle  of  borders  in  great  gar¬ 
dens,  or  to  be  planted  under  hedges  in  long  walks;  and  the  ftriped 
white  lily  is  fo  great  a  rarity  as  to  delerve  place  in  the  niseW  garden. 
The  orang e-lily  is  very  ornamental  in  gardens,  and  an  agreeable  com¬ 
panion  for  the  white  lily.  The  lily  of  the  valley  delights  in  lhady 
ground,  and  iseafily  increafed  from  plants. 

The  crown-imperialism  graceful  plant,  bearing  a  flower  like  unto 
the  lily;  and  the  double  kind  make  a  fine  figure  in  the  middle  of  a 
flower-pot.  Thefe  flowers  are  commonly  propagated  by  off-fets 
that  yearly  fpring  from  the  old  roots,  which  are  to  be  taken  up  in 
June  when  the  italks  are  dry,  and  replanted  in  Auguft.  But  they 
may  be  raifed  by  feeds. 

The  martagon  is  a  flower  not  much  unlike  the  lily,  and  is  cultured 
in  the  fame  manner.  It  loves  a  light  fandy  foil,  and  bears  flowers 
of  feveral  kinds. 

The  heputica  is  increafed  by  parting  their  roots,  either  at  this  time 
of  year,  or  in  April,  and  will  only  thrive  in  a  light  fandy  foil.  There 
arc  a  tingle  and  double  fort  of  thefe  flowers ;  the  Angle  flowers  begin 
their  blolfom  in  January  ;  and  the  double  kind  blow  a  month  later. 

The  afphodil  is  a  flower  of  no  great  beauty,  but  for  it’s  variety 
is  planted  and  increafed  as  other  bulbs.  The  dens -caninus,  or  dog’s- 
tooth  violet,  is  a  dwarf  flower  eafily  propagated:  and  it  loves  a 
fandy  foil.  1 

Products  of  the  Month  of  August. 

The  fallads  we  have  now,  are  compofed  of  cabbage-lettuce,  cu¬ 
cumbers,  creffes,  muftard,  radilh,  with  a  mixture  of  taragon.  And 
we  have  this  month  horfe-radifh,  plenty  of  cucumbers  for  pickling, 
all  forts  of  kitchen-herbs,  and  towards  the  end  we  cut  fome  celery. 

We  have  now  mufk-melons  in  abundance,  artichokes,  cauli¬ 
flowers,  peas,  beans,  and  kidney-beans  ;  cabbages  and  cabbage- 
fprouts,  beets,  carrots,  and  turnips ;  but  other  boiling  roots  are 
not  yet  to  be  touched.  ; 

Though  this  is  a  time  of  plenty  without  doors,  we  have  now 
feveral  roots  and  herbs  dry  in  the  houfe  ;  fuch  as  onions,  garlic, 
fhallots,  rocambole. 

In  this  month  we  have  a  variety  of  fruits;  for,  befides  goofeber- 
ries,  ralbcrrics  and  currants,  w'hich  are  (till  very  good,  morella- 
cherries  are  now  ripe,  and  plums  of  various  kinds ;  apricots,  peaches, 
and  ne&arincs :  feveral  forts  of  grapes,  figs,  fummer  pears  and 
apples,  mulberries,  and  fome  filberts. 

The  flowers  at  this  time  blowing,  are  fome  carnations,  fun- 
flowers,  holly-hock,  Guernfey  lily,  tuberofes,  cardinal  flower,  fe¬ 
male  balfam,  marvel  of  Peru,  colchicums,  everlafting  flower,  yel¬ 
low  crocus,  cyclamens,  convolvulus,  African  and  French  mary- 
golds,  ftarworts,  amaranths,  nigella,  fcabius,  fweet  fultan,  naftur- 
tium  Indicum,  linaria,  ftock-gillyflowers,  and  annuals  fown  late, 
as  the  annual  ftoqk,  poppies,  larkfpur,  candy-tufts,  See. 

We  have  likewife  in  this  month  double  violets,  and  fome  auri¬ 
culas  and  polyanthufes ;  which  by  a  temperature  of  air  equal  to 
April,  their  blowing  feafon,  put  forth  flowers  at  this  time. 

Trees  and  flrrubs  in  flower,  are  rofes,  pomegranates,  arbutus,  jef- 
faminesof  feveral  kinds,  virgin’s  bower,  myrtles,  ficoides,  aloes, 
paflion-trees,  fedums,  geraniums,  oleanders,  oranges. 
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Bufinefs  in  the  Kitchen-Garden. 

This  is  the  time  to  furniftr  it  completely  with  every  thing  neeef- 
fary  for  winter  life.  You  arc  therefore  to  fow  fome  of  the  Spanifh 
radilh  for  the  winter;  fpinach  to  be  cut  in  February;  and  make 
plantations  of  the  Dutch  brown  lettuce  to  Hand  the  winter.  To 
low  forrcl  and  chervil,  and  fmall  herbs  for  fallads,  in  fome  well  ex- 
pofed  place,  obferving  to  provide  fuch  mixtures  for  this  feafon  as 
are  hotter  to  the  tafte  than  in  the  former  months,  by  reafon  of  the 
approach  of  winter.  And  fow  feeds  of  the  najlurtium  Ind.cum  in 
pots  to  Hand  the  winter. 

Replant  endive  and  all  forts  of  fibrous  rooted  herbs;  continue  to 
earth  up  celery,  and  raile  banks  of  earth  about  your  chardons  for 
blanching.  We  may  now  tranfplant  afparagus  roots;  make  plan¬ 
tations  of  cabbages  and  coleworts,  and  tranfplant  young  cauliflower 
plants  in  places  where  they  are  to  flower,  and  in  nurferies  under 
iomc  warm  wall,  or  place  offhelter.  Tranfplant  ftrawberries. 

Make  beds  for  mulhiooms:  cover  every  night  your  cucumbers 
fown  in  J uly.  If  the  feafon  be  dry,  water  your  plants  and  herbs  in 
the  mornings;  and  give  yohr  turnips  the  firft  houghing.  Earth  up 
your  winter  plants,  and  prepare  compofts,  &c. 

Gather  fuch  fmall  feeds  as  are  now  ripe.  Gather  your  leek-feed, 
if  the  feeds  are  black,  cutting  the  heads  from  the  Items,  and  Ipread- 
ingthem  upon  a  fheet  in  the  fun  every  day  till  they  are  fit  to  be 
threlhedout.  Gather  the  pods  of  garden  and  kidney-beans,  and 
expofe  them  in  the  fun  for  drying  to  be  laid  up  till  fpring;  and  let 
them  not  be  taken  out  of  the  feed  pods  till  ufed.  Peas  are  alfo  to 
be  preferved  in  this  manner. 

Cucumbers  now  ripe,  muft  be  cut  open,  and  the  feeds  and  pulp 
taken  out  of  them,  which  are  to  lie  two  or  three  days  together  be¬ 
fore  they  are  walhed ;  the  feed  is  then  to  be  kept  in  water  about 
four  and  twenty  hours,  and  laid  to  dry  in  the  fun  for  ten  days,  be¬ 
fore  it  is  laid  up. 

All  feeds  are  to  be  thoroughly  dry  before  laid  up,  or  they  will  rot. 

In  the  Fruit-Garden. 

It  is  not  too  late  this  month  to  inoculate  pears,  which  has  been 
often  done  w’ith  fuccefs ;  and  you  are  not  to  forget  to  releafe  thofe 
buds  that  were  inoculated  the  preceding  month. 

As  vegetable  nature  has  now  made  a  confiderable  flop  in  it’s  cir¬ 
culation  of  fap,  and  the  growth  of  molt  trees,  and  all  kinds  of  deli¬ 
cious  fruits  are  now  ripe,  we  have  little  to  do  in  this  and  the  former 
month,  but  to  collect  and  enjoy  the  products  of  our  garden. 

If  the  weather  be  dry,  gather  fuch  fruits  as  are  ripe  upon  the  trees, 
and  others  as  are  full  grown,  and  in  good  condition  to  be  laid  up  in 
the  houfe  for  the  ufe  of  the  following  months.  And  fuch  pears  of 
apples  as  are  fit  to  gather,  will  eafily  quit  the  tree;  wherefore  you 
are  to  ufe  no  violence  to  pull  them  off. 

The  laft  week  of  this  month,  if  we  have  (howers  of  rain,  is  a 
proper  time  to  plant  fruit-trees,  although  their  leaves  are  not  fallen ; 
fuch  as  peaches,  apricots,  nectarines,  and  other  ftone-fruit ;  but 
apples,  pears,  &c.  are  to  be  delayed  till  the  middle  of  the  next 
month ;  and  indeed  the  next  month  is  the  fafeft  feafon  for  all  plan¬ 
tations. 

Continue  to  guard  againft  wafps,  earwigs,  and  ants,  which  annoy 
your  fruit. 

In  the  Flower-Garden  and  Parterre. 

Sow  the  feeds  of  bulbous-rooted  plants,  as  tulips,  anemonies,  ra- 
nunculufes,  bulbous  iris,  martagons,  crocus,  and  fritillaries.  And 
it  is  now  a  good  time  to  put  into  the  ground  fome  anemony  and  ra¬ 
nunculus  roots  to  blow  early ;  and  about  the  end  of  the  month  put 
in  fome  tulip  roots,  efpecially  the  breeders,  bur  give  them  not  rich 
ground ;  always  remembering  it  is  want  of  nouriftiment  is  the  caufe 
of  variegations  in  plants:  and  bulbs  are  every  year  taken  out  of  the 
ground  for  the  preiervation  of  their  variegations. 

Plant  your  jonquil  roots,  and  let  them  ftand  two  or  three  years 
in  the  fame  place.  Sow  poppies,  pionies,  larkfpurs,  annual-ftocks, 
mulleins,  candy-tufts,  and  Venus  looking-glals  to  blolfom  early  in 
the  fpring.  Sow  ftock-gillyflowers  for  a  fupply  in  the  fpring. 
Continue  to  tranfplant  all  flowers  which  are  fibrous  rooted,  and 
have  done  blowing.  And  cut  down  the  flower-items  of  thofe  which 
are  to  remain  growing,  within  three  inches  of  the  ground. 

Continue  to  take  off  your  carnation  layers.  Tranfplant  flowering 
fhrubs  of  all  forts,  and  make  layers  of  them,  fuch  as  the  honey- 
fuckle,  jeflamine,  virgin’s  bower,  Virginian  dogwood,  periwinkle, 
&c.  And  we  may  yet  plant  evergreens,  viz.  hollies,  yews,  box, 
&c.  if  they  rife  with  good  roots,  but  Auguft  is  thought  the  better 
feafon. 

Stake  your  tall  flowers  to  prevent  injury  by  winds,  which  at  this 
time  begin  to  blow  hard. 

In  the  Green-House. 

About  the  middle  of  the  month  houfe  your  orange-trees,  gera¬ 
niums,  ficoides,  fedums,  and  other  plants  of  a  tender  nature;  but 
you  are  to  wait  till  October  for  your  myrtles  and  more  hardy  plants, 
before  you  fet  them  in  order ;  and  let  the  window  s  ot  the  houfe  con¬ 
tinue  open  night  and  day  till  the  weather  is  more  cold. 

For  the  preiervation  of  fuch  plants  as  are  tender,  and  yet  will  not 
endure  houfing,  you  may  put  them  into  holes  made  in  the  ground 
under  a  fouth  wall,  pots  and  all,  fo  as  to  be  two  or  three  inches 
lower  than  the  furface  of  the  earth,  covering  them  w  ith  dry  mofs; 
then  put  glalfesover  them,  and  in  all  warm  fun-lhine  days,  and  in 
moderate  Ihowers  of  rain,  uncover  them  for  the  benefit  of  the  air, 
and  natural  moilture. 

Remove  your  tuberofe  pots  into  your  green-houfe,  and  keep  them 
dry ;  or  rather  take  the  roots  out  of  the  pots,  and  prefer  ve  them  in 
dry  fapd  or  paper.  ^ 
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Old  roots  ot  carnations,  difpofed  to  blow  late,  may  be  put  into 
pots  ot  treih  earth  the  latter  end  of  Auguft,  or  beginning  of  this 
month,  and  let  into  the  green-houfe  in  October :  by  which  means 
you  may  have  flowers  great  part  of  the  winter. 

Central  Work  to  be  performed  in  September. 

The Works  of  this  month  begin  and  end  chiefly  with  Flowers 
and  Shrubs.  The  tulip  leads  the  van,  and  is  propagated  as  follows: 
the  item  of  this  flower  being  left  remaining  upon  the  root,  will  per¬ 
fect  their  feeds  about  July,  which  will  be  tit  to  gather  when  the 
feed-vefl'els  begin  toburlt,  and  then  they  are  to  be  cut  clofetothe 
ground  in  a  dry  day,  and  laid  in  fome  dry  place  till  September, 
which  is  the  molt  proper  feafon  for  fowing  them.  They  love  a  foil 
Compofed  of  fand  and  natural  black  earth,  or  the  rubbilh  of  old 
buildings,  and  natural  earth,  but  may  be  fown  in  natural  foil,  and 
the  firlt  year  their  roots  will  be  very  fmall,  but  after  their  fecond 
appearance  above-ground,  they  may  be  taken  from  the  pots  or  cafes 
they  were  fown  in,  and  put  in  a  bed  of  natural  fandy  foil  well  lifted, 
where  the  thicknefs  of  half  an  inch  of  the  fame  earth  Ihould  be 
fpread  over  them  ;  and  thus  they  are  to  continue  without  any  other 
culture  than  adding  half  an  inch  of  earth  for  their  covering  every 
year,  till  they  begin  to  blow,  which  will  be  in  live  or  fix  years  time: 
in  this  manner  tulip  feeds  are  to  be  fown  every  year  for  new  varie¬ 
ties.  In  planting  of  tulips,  it  is  good  to  plant  all  the  forward 
blowers  in  a  bed  together;  and  of  the  late  flowering  tulips,  to  place 
the  tailed  forts  in  the  middle  line  of  the  bed,  with  two  rows  or  the 
lhorteft  blowers  on  each  fide.  When  they  are  planted  in  this  month, 
they  need  no  flicker  till  March,  that  the  flower-buds  appear,  and 
then  they  ought  to  be  defended  from  blights  with  mats  or  painted 
cloth  drained  upon  hoops;  which  covering  will  fervealfo  for  Ihel- 
tering  the  flowers  when  they  arc  blown,  from  rain,  and  the  torch¬ 
ing  of  the  fun. 

Tulips  are  divided  into  two  clafles,  viz.  the pracoce  tulips,  or  early 
blowers,  and  the  ferotine,  or  later  blowers ;  and  thefe  are  diflin- 
guilhed  by  their  double  and  Angle  flowers.  They  have  alfo  different 
denominations  from  their  colours  and  ftature;  as  bagats,  which  are 
the  tailed  flowers,  commonly  purple  and  white-marbled ;  agates, 
which  grow  fhorter  than  the  other,  whofe  flowers  are  veined  with 
two  colours;  and  beazarts,  which  have  four  colours,  tending  to  yel¬ 
low  and  reds,  of  feveral  forts. 

The  piony  is  a  common  flower,  but  yields  the  faired  and  mod 
double  bloflom  ot  any,  being,  for  it’s  largenefs,  very  graceful  in 
flower-pots  or  chimneys.  The  double  kind  of  this  flower  are  ad¬ 
mitted  into  our  fine  gardens,  andincreafed  by  taking  them  up  in 
September  or  Odober,  and  parting  the  roots,  at  the  fame  time  plant¬ 
ing  them  ;  but  the  roots  are  to  have  fprouts  or  buds  at  the  end,  or 
they  will  not  grow.  They  may  be  propagated  by  feed;  but  it  is 
a  very  dilatory  way,  and  the  double  ones  feldom  bring  feeds  to  per¬ 
fection  :  almod  any  foil  is  proper  for  this  flower. 

l'h q  mulleins  are  very  rampant  flowers,  few  of  them  blofloming 
lower  than  four  feet,  but  lome  fix  feet  high;  they  are  raifed  from 
feed  fown  in  this  month ;  or  if  convenience  will  not  then  permit, 
March  will  ferve  ;  they  delight  in  fandy  foil  and  fliady  places,  and 
bloflom  the  fecond  year  after  fowing.  Although  thefe  flowrers  are 
mod  of  them  wild  plants,  yet  the  beautiful  fpikes  of  flowers,  of  va¬ 
rious  colours,  render  them  worthy  our  effeem. 

Violets  cultivated  in  gardens,  are  increafed  by  tranfplanting  their 
runners,  either  in  this  month  or  February,  which  will  of  themfelves 
take  root  at  every  joint  without  any  art.  Thefe  fhould  be  planted 
ill  the  mod  rural  places  ot  the  garden,  or  near  the  edges  of  garden- 
beds  ;  and  they  love  a  binding  (oil  and  fliady  fituation.  Dailies  are 
increafed  bv  parting  their  roots  either  fpring  or  autumn,  and  make 
pretty  edgings  for  flower^-beds.  And  annual  docks  are  fown  in  fpots, 
or  ferve  tor  edgings,  their  flowers  being  of  a  pink  colour. 

1  he  honepf tickle  ox  woodbind  is  a  twining  plant  proper  to  be  placed 
about  trees  in  avenues,  to  intermix  it’s  bloffoms  amongfl  their 
branches ;  or  it  may  be  trained  up  into  a  dandard,  as  a  headed  plant 
in  the  mod  remote  part  of  parterre  works.  Thefe  plants,  and  in¬ 
deed  all  flowering  fhrubs,  are  bed  managed  as  headed  plants,  and 
planted  in  pots,  by  which  means,  when  in  flower,  they  may  be 
agreeably  mixed  with  evergreens,  and  removed  as  foon  as  the  blof- 
fom  is  over,  to  make  room  for  others.  They  arc  raifed  from  layers 
or  cuttings,  ordered  like  thofe  of  the  jafmine,  in  this  month  or 
Odfober:  they  love  fhade,  and  are  the  natural  inhabitants  of  the 
w'oods,  where  they  perfume  the  air  with  their  fragrant  odours. 

i  h t  jafmine,  of  which  there  are  three  forts,  the  common  white, 
the  yellow,  and  the  Perlian  jafmine,  are  propagated  from  layers  or 
Cuttings,  and  will  grow  in  any  foil.  The  layers  are  laid  into  the 
earth  in  this  month;  and  at  this  time  we  may  likewife  plant  the 
cuttings  of  it,  about  a  foot  long,  always  taking  care  that  two  knots 
be  under  ground.  I  he  jafmine  is  exceedingly  delightful,  planted 
againlt  walls  or  trees,  or  mixed  in  hedges,  or  trained  up  into  headed 
plants,  by  reafon  ot  it’s  pretty  bloffoms  and  fine  odour.  There  are 
jafmmes  of  a  more  tender  nature;  and  which  require  to  be  ffieltered 
in  the  confervatory  in  the  winter  ;  as  the  Spanilh  jafmine,  the  Por¬ 
tugal  jafmine,  the  Indian  jafmine,  and  the  Arabian  jafmine:  thefe 
3re  propagated  by  grafting  on  the  common  white  jafmine  in  March, ' 
or  by  inarching  in  May,  or  cuttings  planted  at  the  lame  time  :  the 
inarched  plants  are  to  be  cut  off  the  middle  of  Augufl  following, 
and  in  February  you  are  to  cutoff  the  branches  within  four  of  five 
inches  of  the  Hern  ;  and  after  they  have  frelh  earth  put  to  their  roots,’ 
they  may  be  let  near  the  glalfes  or  windows  of  the  green-houfe  :  they 
love  a  medium  foil  between  fand  and  clay,  without  dung,  and  de¬ 
light  not  in  much  water.  ‘ 

I  he  virgin's  bower  [a  raifed  from  layers  in  this  month ;  and  fome 
lay  from  cuttings  alfo.  It  bears  flowersof  a  violet-colour  in  great 
numbers,  and  as  it  is  of  a  twining  nature,  mull  be  fupported  wdth 
Jtakes.  It  may  be  either  planted  againft  a  wall,  or  fet  in  the  wil- 
dernefs,  and  it  loves  a  light  foil.  1 


The  Virginian  dogwood  bloffoms  early  in  the  fpring,  and  the  flowers 
are  fucceeded  by  red  berries,  which  hang  a  long  time  upon  the  tree. 
The  feeds  are  fown  in  pots  of  light  earth  in  autumn,  and  they  are 
to  Itand  the  winter  in  the  green-houfe,  giving  them  the  affiffance  of 
a  hot-bed  the  following  fpring. 

The  Virginia  myrtle,  which  bears  berries,  from  which  is  drawn 
the  green  w  ax  whereof  candles  are  made,  is  propagated  by  fow’irig 
the  berries  in  pots  of  black  fandy  earth,  in  this  month,  being  kept 
continually  moift. 

'Fhe  faffufras -tree  is  a  plant  of  Virginia,  which  lofes  it’s  leaves  in 
the  winter,  and  in  the  fpring  puts  forth  it’s  yellow  flowers  in  cluf- 
ters,  which  are  fucceeded  by  blue  berries  like  thofe  of  the  laurulti- 
nus:  thefe  berries  are  fown  in  the  autumn,  in  a  light  foil. 

The  perkvinkle  is  a  creeping  plant,  eafily  ffriking  root,  the  cut¬ 
tings  being  planted  in  September,  or  layers  being  made  of  it  in 
March.  It’s  pretty  blue  flowers  make  an  agreeable  fhew  in  the 
fummer,  efpecially  in  wilderncfs  works;  and  if  you  plant  it  in  pots, 
it  is  a  proper  ornament  for  parterres.  This  flower  delights  in  moift 
fhady  ground. 

The  box- tree  is  valuable  for  it’s  wood,  and  for  the  continued  ver¬ 
dure  of  it’s  leaves.  This  plant  will  make  delightful  hedges  in^r- 
dens,  and  is  next  to  the  yew  the  bell:  tonfile  tree  for  the  parterre;  but 
it  delights  in  chalky  mountains,  where  it  will  grow  much  quicker 
than  it  does  in  our  gardens.  It  is  raifed  by  layers,  flips,  or  feeds; 
and  the  beft  time  to  make  layers  or  flips  of  it  is  in  this  month;  the 
feeds  of  it  may  be  fown  as  foon  as  ripe,  or  laid  in  fand  during  the 
winter,  to  be  fown  the  fpring  following. 

The  dwarf  or  dutch-box  is  of  great  ufe  for  edging  of  flower-beds, 
or  for  the  making  of  ferawl-works  ;  it  wall  remain  good  without  re¬ 
newing  a  longtime,  and  being  earthed  up  every  year,  in  four  or  five 
years  after  planting,  may  be  taken  up  and  parted  or  flipped,  and  be 
made  to  plant  four  times  the  ground  it  flood  upon,  fo  great  is  the 
increafe  and  profit  of  this  plant. 

Products  of  the  Month  ^September. 

We  have  now  for  fallading,  crelTes,  radilhes,  chervil,  young 
onions,  burnet,  tarragon,  and  lettuce,  with  fome  blanched  celeijr 
and  endive. 

We  have  yet  melons  and  cucumbers ;  plenty  of  mufhrooms  upon 
beds,  and  in  pafture-grounds :  and  young  garden-pezs  and  beans,, 
with  fome  kidney-beans.  Cabbages,  and  fprouts  of  cabbages  in 
great  abundance;  carrots,  turnips,  Ikirrets,  beets,  horfe-radifh, 
onions,  fhallots,  and  rocambole. 

Upon  artichokes  planted  in  fpring,  we  have  in  this  month  good 
flowers  and  fuckers ;  and  we  have  ftill  plenty  of  cauliflowers  in  our 
kitchen-.g'flral’w. 

Bufmefs  to  be  performed  in  the  Fruit-Gar  DEM. 

This  month  affords  us  grapes,  peaches,  and  nedarines  in  great 
plenty;  and  the  old  Newington -peach,  fo  very  much  eftcemed,  is  now 
in  it’s  greateft  perfedion.  We  have  blue  and  w'hite  figs;  and  the 
blue  and  white  perdigran  plums;  the  fummer  bon-chretien,  ber¬ 
gamot,  and  other  pears.  Some  apples,  walnuts,  and  filberts. 

In  the  Flower-Garden. 

We  have  amaranths,  Guernfey-lilies,  cyclamens,  colchicums, 
fun-flowers,  holly-hock,  tuberofes,  double  violets,  African  and 
French  marygolds,  female  balfams,  antirrhinum,  marvel  of  Peru, 
nafturtium  Indicum,  convolvulus,  faffron-crocus,  fpider-wort, 
poppies,  larkfpurs,  annual-ftocks,  candy-tufts,  Venus  looking- 
glals,  afters  of  feveral  kinds,  auriculas,  polyanthufes,  China-pinks, 
ftock-gillyflowers,  and  fome  carnations. 

The  fhrubs  now  flowering,  are  monthly  rofes,  feveral  kinds  of 
jeflamines,  geraniums  of  various  forts,  ficoides,  paffion-tree,  amo- 
mum  Plinii,  aloes,  oleanders,  myrtles,  pomegranates,  arbutus,  and 
caplicum  Indicum. 

O  C  f  O  B  E  R. 

Bufmefs  in  the  Kitchen-Garden. 

The  firft  week  of  this  month  fow  cucumbers  on  the  natural 
ground,  to  be  afterwards  tranfplanted  into  pots  for  the  convenience 
of  fheltering  from  cold  nights  till  a  hot-bed  is  prepared  for  them. 

I  his  is  better  than  to  begin  after  the  ufual  method,  in  December 
or  January. 

Sow  kidney-beans  in  bafkets  under  a  fouth-wall,  to  be  afterwards 
forwarded  by  hot-beds,  for  early  beans:  and  hotfur-peas,  and  Spa- 
nifh-beans,  in  fome  well  expofed  border  under  a  wall  or  a  hedge. 
Sow  alfo  radifhes  in  fome  warm  place  to  draw  early  in  the  fprjng; 
and  crefles,  lettuce,  muftard,  fpinach,  &c.  upon  a  decayed  hot-bed: 
put  likewife  fome  roots  of  mint  upon  a  gentle  hot-bed  for  winter- 
fallads. 

Make  plantations  of  lettuce,  cabbaged  for  winter  ufe;  tranfplant 
cabbage  and  cauliflower  plants.  Take  up  thofe  cauliflower  plants 
which  begin  to  flower,  tie  their  leaves  together,  and  bury  their  roots 
and  ftalks  in  fand,  in  a  cellar  or  fome  cool  place.  Cut  artichokes 
with  long  ftalks,  and  preferve  them  in  the  houfe  by  fetting  their 
ftalks  in  fand.  Earth  up  and  drefs  fuch  artichokes  as  have  done 
blowing:  and  continue  to  earth  up  celery  for  blanching. 

It  is  now  the  feafon  to  lay  up  roots  for  winter  ftore,  fuch  as  car¬ 
rots  and  parfnips,  and  fome  gardeners  take  the  roots  of  turnips  out 
of  the  ground,  and  lay  them  in  fand ;  but  it  is  beft  to  le-ave  turnips 
in  the  ground  till  ufed. 

Carry  dung  into  your  kitchen-garden,  and  fpread  it,  that  it  may- 
rot,  and  the  rain  walh  into  the  groud  the  fedile  parts  of  it  before 
the  fpring. 

.  Make  plantations  of  goofeberries,  currants,  and  ralberries,  from 
the  fuckers  or  cuttings. 

In  the  Fruit-Garden. 

This  is  the  mod  proper  feafon  for  planting  of  peaches,  apricots, 

and 


GARDENING.  [995 


and  other  fruit-trees;  which  is  beft  done  in  untried  earth,  nothing 
being  more  prejudicial  to  them  than  dung. 

If  this  month  be  fubjept  to  wet  and  moifture,  the  borders  mull  be 
railed,  and  the  trees  planted  high;  for  it  is  certain  death  to  peaches 
and  apricots,  to  Hand  where  water  ftagnares  in  the  w-inter..  Vines 
fliould  be  planted  againft  walls  not  above  four  or  five  feet  high,  and 
be  lix  or  feven  yards  afunder :  the  beft  foil  for  thefe  trees  is  the  rub- 
bilhof  old  buildings,  fea-eoal  allies;  or  drift-fand,  mixed  with  an 
equal  quantity  of  natural  rich  warm  earth. 

About  the  middle  of  this  month,  fow  cyder-preffings  in  beds  of 
frefii  earth,  to  raife  Hocks  for  grafting,  or  even  making  of  orchards 
without  grafting;  and  from  a  nurfery  of  this  kind,  we  may  have  as 
many  different  forts  of  apples  as  we  raife  plants,  although  the  feeds 
all  came  from  the  fame  tree. 

Make  plantations  of  apples,  grafted  upon  paradife-ffocks  in  pots;^ 
they  will  bear  when  the  trees  are  very  fmall,  and  very  much  fet  oft' 
an  entertainment,  being  placed  growing  upon  a  table  amongft  difhes 
of  fruit. 

Tranfplant  trees  of  all  forts  ;  and  lay  up  acorns  and  mart  in  fand. 
Lav  bare  the  roots  of  old  unthriving  and  haHy  blowing  trees;  and 
ftir  upneuf  planted  ground. 

Lay  in  a  good  ftock  of  untried  earth  to  be  ready  upon  all  occafions, 
for  huit-trees,  ever-greens,  and  flowers. 

in  the  Flower-Garden  and  Green-House. 

Plant  anemonies  and  ranunculufes ;  and  as  foon  as  they  appear,  de¬ 
fend  them  from  winds  and  frofts,  with  dry  ftraw  or  mats:  and 
make  an  end  of  putting  tulips  in  the  ground. 

Continue  to  tranfplant  and  lay  rofes ,  and  fuch-like  flowering 
flirubs  ;  and  to  plant  the  cuttings  of  jelfamines  and  honeyfuckles  in 
lhady  borders.  Sow  the  berries  of  yew,  holly,  and  other  ever¬ 
greens,  prepared  in  earth  or  fand  :  and  if  the  leafon  be  mild,  you 
may  prune  thefe  kinds  of  plants. 

Set  your  pots  of  carnations  which.  are  now  blowing,  into  your  green- 
bouje  near  the  door.  And  the  beginning  of  this  month  you  are  to 
lioufe  your  myrtles,  amomum  Plinii,  melanthus,  and  fuch  tender 
greens  as  remain  yet  abroad;  at  the  fame  time  giving  them,  and  all 
other  houfe-greens  a  frefh  covering  of  earth  without  difturbing  their 
roots.  Tie  up  fuch  plants  as  grow  diforderly,  and  place  the  aloes, 
torch-thiftleS,cuphorbiums,&c.neareft  the  fun ;  and  the  other  plants 
which  are  more  hardy  towards  the  back  of  the  houfe. 

When  you  water  your  houled  greens,  let  it  be  in  the  morning 
when  the  fun  lliines  upon  them ;  but  after  the  middle  of  the  month, 
you  are  to  give  no  more  waterings  to  your  tender  fucculent  plants. 

The  windows  of  the  green-houje  are  to  be  kept  open  day  and  night 
till  about  the  fifteenth  of  this  month;  after  that,  in  the  day-time 
only  they  are  to  be  opened. 

Cleanfe  your  walks  from  autumnal  leaves. 

General  Work  to  be  performed  in  October. 

This  being  the  mod  bufy  month  for  planting  in  the  whole  >rear, 

I  Ihall  be  a  little  particular  under  this  head,  in  my  account  of  the 
works  of  th e fruit-garden.  As  to  foil  for  plantations  of  fruit-trees, 
it  has  beenobferved  that  peaches  and  vines  thrive  beft  in  dry  light 
ground;  that  plums,  cherries,  &c.  delight  in  a  ftrong  earth ;  and 
tigs,  pears,  and  apples,  agree  with  all  forts  of  foils,  provided  the 
ground  be  near  three  feet  deep.  Then  for  the  diftance  to  be  ob- 
ferved  in  planting  of  fruit-trees,  a  wall  of  feven  or  eight  feet  high 
wall  require  the  trees  to  be  planted  about  fifteen  or  fixtecn  feet 
afunder;  and  if  the  wall  be  ten  feet  high,  twelve  feetfpace  will  be 
enough ;  but  in  either  cafe  the  apricot,  plum,  and  cherry  Ihould 
be  planted  at  a  greater  diftance  than  the  peach  or  nedfarine. 

When  the  ground  is  not  for  the  purpofe,  it  is  to  be  enriched  be¬ 
fore  you  commence  your  plantations ;  which  is  done  by  digging 
holes  where  you  intend  to  plant  your  trees,  about  three  or  four  feet 
fquarc,  and  two  feet  deep,  and  filling  them  up  again  w  ith  a  good 
compoft  of  dung  and  mould ;  wherein  you  are  to  obferve,  that  if  the 
foil  be  a  hungry  gravel  or  fand,  rotten  horfe-dung  and  cow-muck, 
mixed  with  good  mould,  will  be  proper;  and  if  your  ground  be 
marl  or  ftiff  clay,  you  are  to  get  a  corrtpoft  of  rubbifh,  lime,  lmall 
pieces  of  brick  and  tile,  coal-afhes,  and  drift-fand,  to  mix  with  dung 
and  mould:  fill  up  the  holes  with  this,  half  a  foot  higher  than  the 
level,  and  take  care  to  preferve  fome  of  the  fineft  mould  near  the 
top,  to  plant  your  trees  in,  and  it  will  do  very  well.  But  untried 
earth,  dug  from  a  waftc  or  common  fed  with  cattle,  experience 
telis  us,  is  the  moft  agreeable  earth  for  all  manner  of  young  fruit- 
trees. 

After  the  ground  is  prepared  to  receive  your  trees,  and  flakes  are 
put  in  the  middle  of  the  holes,  as  marks  where  to  plant  them  in  the 
order  you  intend,  you  are  to  proceed  to  the  planting  of  them.  In 
this  work  you  are  firft  to  make  a  good  choice  of  trees,  from  fome 
well-managed  nurfery;  then  you  mull  fhorten  the  bigger  roots  to 
about  fix  inches  from  the  ftem,  and  take  off  all  the  fmall  fibres ;  the 
head  is  to  be  pruned  fo,  as  to  leave  not  above  two  branches,  and 
thofe  reduced  to  about  fix  inches  in  length  above  the  places  of  graft¬ 
ing:  a  fingle  branch  is  fufficient  for  a  head  ;  and  this  pruning  may 
be  done  anytime  before  it’s  beginning  to  fhoot  in  the  fpring.  When 
your  trees  are  planted,  if  you  fuffcr  them  to  (land  with  their  tall 
heads  tacked  to  the  wall,  to  prevent  their  being  fhaken,  till  the 
beginning  of  March,  you  are  then  to  fhorten  their  heads  carefully, 
cutting  away  the  branches  flope-wife,  the  flope  facing  the  wall. 

If  your  trees  are  for  the  wall,  the  roots  of  them  mull  be  placed 
as  far  from  the  foundation  as  the  top  will  permit;  by  which  means 
the  roots  will  have  the  greater  liberty  to  extend  backwards,  and  of 
conlequcnce  the  trees  will  thrive  the  better.  The  trees  being  placed 
in  the  ground  with  the  head  fpreading  againlf  the  wall,  you  are  to 
fill  the  hole  w’ith  your  mould  ;  wherein,  if  the  tree  be  young  and 
tender,  care  is  to  be  taken  to  fill  in  the  foil  gently,  but  for  others  lefs 
care  will  fulfice.  And  the  laft  thing  is  the  lecurity  of  the  root  from 


frofts,  which  may  be  done  by  laying  half  rotten  dung  all  round  the 
tree,  and  upon  that  fern  or  ftraw  five  or  fix  inch  s  thick,  two  or 
three  feet  every  way'  from  the  body  of  the  tree.  To  keep  the  roots 
cool  and  moift  in  the  fummer,  a  fmall  quantity  of  fand  and  pebble- 
ftones  laid  round,  a  fmall  diftance,  will  be  very  effedfual. 

When  you  plant  trees  in  borders,  in  the  preparing  of  your  ground, 
it  is  a  common  pradliceto  make  a  trench  by  the  wall-fide  two  feet 
broad,  and  of  the  like  depth;  this  trench  is  to  be  filled  up  lightly, 
near  as  high  as  you  intend  the  borders  to  be,  with  good  old  dung' 
mingled  with  the  earth,  and  then  you  are  to  tread  it  dow’n,fothat  it 
be  not  above  half  full  in  the  places  you  delign  to  plant  the  trees, 
But  where  the  foil  is  defeftive  in  the  bottom,  or  a  young  tree  is 
planted  in  the  fame  place  and  foil  wdiere  an  old  one  has  been,  you 
mull  prepare  the  ground  with  compoft  as  far  as  the  roots  of  the 
young  tree  need  to  go,  or  the  old  one  has  grown:  and  it  is  very 
prudential  to  fet  the  trees  (hallow,  and  raife  the  earth  about  them, 
though  in  a  warm  drv  foil  a  little  elevation  will  ferve  ;  but  in  a  wet 
clay  you  cannot  ordinarily  plant  too  high  ;  and  although  fome  of  the 
bigger  roots  (hould  afterwards  appear  above  the  furface  of  the  earth; 
they  w'ill  do  very  well,  if  you  in  the  beginning  cover  the  roots  with 
the  beft  fine  mould,  ahd  preferve  them  moift  for  one  year  againft  the 
fcorching  heats  of  the  fun;  You  are  to  allow  for  the  fettling  of  the 
new  earth,  w'hich  ufually  finks  three  or  four  inches. 

The  fouth-eaft  and  fouth-weft  afpeCts  are  made  choice  of  for 
planting  the  beft  forts  of  fruit;  and  the  north-eaft  and  north-welt 
afpedt  for  the  worft  forts.  For  a  fouth  afpect,  inclining  to  the  eaft 
or  weft,  the  peaches  proper  are  the  red  and  white  magdaiene,  the 
minion,  the  royal;  old  Newington,  white  peach,  the  purple,,  admi¬ 
rable,  chevreux,  nivet,  bourdine,  arid  the  red  Roman  nectarine. 
Apricots,  for  eaft  and  weft  walls,  are  the  orange-apricot,  and  maf- 
culine-apricot;  and  figs  againft  a  fouth-eaft  or  fouth-weft  wall,  the 
white  fig,  and  long  purple  pears  for  the  like  afpedt,  bury  de  royy 
fummer  bon  chretien,  the  orange,  the  verte  longe,  St.  Germain;  mag¬ 
daiene,  ambret; colmar,  mufcatjSpanilfi  bon  chretien,  chryfan,  win¬ 
ter  bon  chretien  ;  and  for  the  north-eaft  or  north-welt  walls,  the 
Katharine,  orange  bergamot,  toufellet,  Worcefter  black  pear :  for 
dwarfs,  the  bergamot,  Windfor,  cuifle-madam,  fwan’s  egg,  &c. 
Plums  for  the  beft  w'alls,  the  imperial  blue  and  white  perdigran, 
and  the  apricot  plum;  for  the  worft  w'alls  and  dwarfs,  the  royal; 
Orleans,  violet,  mufcle,  queen-mother,  damafeene,  yellow  rulfet, 
pear-plum,  white  bonum  magnum,  and  the  damfori  cherries  for  eaft 
or  weft-walls,  or  dwarfs  or  ftandards,  the  May-duke,  Orleans,  of 
bloody-heart ;  and  the  morella  for  a  north-wall. 

This  catalogue  of  fruits,  for  all  expofitions,  will  very  well  ferve 
to  furnilh  your  beft  fruit-garden  with  a  fufficient  variety ;  and  for  the 
pruning  of  fruit-trees,  wre  refer  you  to  the  months  of  February  and 
March,  and  other  fpring  months,  where  this  work  is  treated  of  in 
it’s  proper  place,  w'hen  thefeafon  of  the  year  requires  it ;  and  we  have 
only  to  obierve  here,  that  a  difcrctionary  pruning  of  frees  and  plants 
has  very  much  the  fame  tendency  to  vegetable  nature  as  letting  of 
blood  to  human  bodies;  the  fap  mull  be  checked  in  the  one,  as 
well  as  the  blood  lelfened  in  the  other,  to  avoid  irregular  motion 
and  confufion. 

Products  of  the  Month  of  October. 

The  fallad  herbs  of  this  month,  are  crefles,  chervil,  muftard,  r&- 
difh,  turnip,  rape,  fpinach,  lettuce,  burnet,  tarragon,  young  onions; 
blanched  celery,  and  endive. 

We  have  now  forfoup  and  other  kitchen  ufes,  parfley,  beets,  and 
all  forts  of  aromatic  herbs:  fome  cauliflowers,  artichokes,  peas* 
and  beans,  and  kidney-beans  fown  in  July ;  and  we  have  yet  cucum¬ 
bers,  and  fome  melons,  with  plenty  of  mufhrooms. 

The  roots  for  boiling  are  carrots,  turnips,  parfnips,  potatoes,  fkir- 
rets,  fcorzonera,  and  beets.  And  to  ufe  raw,  we  have  onions,  gar¬ 
lic,  fhallots,  and  other  roots.  We  have  chardones  in  this  month. 

Ripe  fruit  in  this  month,  are  fome  of  the  late  peaches  and  plums, 
grapes,  figs,  and  mulberries,  with  fome  filberts  and  walnuts,  and 
great  variery  of  pears  and  apples,  this  being  the  chief  feafon  for 
thofe  fruits. 

The  flowers  now  blowing,  are  anemonies;  polyanthufes,  carna¬ 
tions,  ftock-gillyflowers,  afters,  amaranths,  double  violets,  faffron- 
crocus,  colchicum,  cyclamen,  African  and  French  marygolds, 
marvel  of  Peru,  fingle  wall-flowers,  &c. 

In  the  Green-House, 

There  are  orange-flowers,  myrtles,  geraniums,  amomum  Plinii, 
golden  apple,  aloes,  ficoides,  apocinums  Jelfamines  of  feveral  kinds, 
temper  virens,  pomgranates,  arbutus,  paflion-flowers,  monthly  roles, 
and  other  flowers  of  trees  and  fhrubs. 

NOVEMBER. 

Bufnefs  to  be  performed  in  the  Kitchen-Garden. 

Prepare  a  gentle  hot  bed  for  the  cucumbers  fown  in  October; 
and  likewife  for  kidney-beans, fown  at  the  fame  time ;  but  thefe  are 
not  to  be  fown  together.  Make  hot-beds  for  afparagus,  to  have 
fome  in  December;  and  if  your  nurfery  is  without  roots,  provide 
them  from  fome  old  plantations,  which  are  worn  out.  Continue 
to  fow  lettuce,  crefles,  radifh,  fpinach,  &c.  on  a  hot-bed. 

Sow  peas  and  beans  of  the  hotfpur  and  Spanilh  kinds,  in  an  open 
ground:  and  if  the  weather  be  fair,  earth  up  thofe  fown  in  Sep¬ 
tember.  Earth  up  celery,  and  tie  up  endive  plants  for  blanching: 
And  now  is  the  beft  time  to  cut  down  afparagus  haulm,  when  it  is 
turned  yellow;  it  muft  be  cut  within  tw'o  or  three  inches  of  the 
ground,  and  the  earth  of  the  alleys  flung  up  upon  the  beds;  or  if 
the  afparagus  be  worn,  you  are  to  give  it  a  covering  of  rich  dung 
not  q”uite  rotten.  Inffead  of  long  dung  for  afparagus,  a  frnall  co¬ 
vering  of  hen  or  pigeon  dung  has  been  preferred. 

Prepare  beds  for  the  planting  of  artichokes  and  afparagus  in  the 
fpring.  And  cover  well  your  artichokes  with  long  dung,  to  defend 
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them  againft  frofts,  otherwife  they  will  be  deftroyed  in  a  fevere 
winter.  Houfe  and  cover  with  land  carrots,  parfnips,  &c.  and 
boufe  cabbages. 

T rench  ground,  and  lay  it  up  in  ridges  to  mellow ;  and  in  a  frofty 
feafon  wheel  on  dung  and  other  manure  upon  fuch  places  as  want 
to  be  enriched. 

Plants  are  to  be  guarded  againft  frofts,  and  fheltered  from  cold 
rains;  and  trees  to  be  flaked,  to  defend  them  againft  violent  winds, 
common  in  this  month. 

In  the  Fruit-Garden. 

Continue  to  plant  and  remove  fruit-trees,  if  the  weather  be  open. 
Begin  to  nail  the  tender  branches  of  fig-trees  clofe  to  the  wall,  be¬ 
fore  the  great frofts  come  on.  And  you  may  now  begin  to  prune 
pears  and  plums;  efpecially  the  dwarfs  and  thofe  on  the  efpaliers: 
but  above  all  other  works  this  is  the  month  to  prune  the  vines  for 
the  winter.  Directions  for  which  you  will  find  in  January. 

It  is  now^  good  time  to  laydown  branches  of  the  vine,  particularly 
fuch  as  we  would  have  fruit  upon  the  following  year,  to  be  fet 
growing  in  pots  upon  a  table  at  great  entertainments.  The 
branches  for  this  purpofc  are  to  be  {hoots  of  the  fame  year,  and  fo 
drawn  through  the  hole  at  the  bottom  of  a  garden-pot,  that  when 
it  is  filled  with  earth,  there  may  be  a  reafonable  number  of  eyes  or 
buds  above  ground.  A  ftrong  branch  will  bear  eight  or  nine  bunches 
of  grapes. 

This  and  the  preceding  month  fas  well  as  February  and  March) 
is  a  proper  time  to  make  nurferies  for  flocks  of  all  forts  of  fruit- 
trees,  You  may  plant  the  beft  plum-fuckers  ;  or  fow  the  ftoncs  and 
kernels,  w'hereon  to  raife  peaches  and  apricots,  pears  and  apples ; 
and  you  cannot  eafily  chufe  or  make  the  foil  of  your  nurfery  for 
wall-trees  too  rich ;  becaufe  flocks  {hould  be  vigorous. 

Apply  frefli  mould  to  the  roots  of  lickly  trees  ;  and  cover  your 
molt  delicate  flone- fruit  and  murals  for  their  defence  againlt  the 
cafterly  and  northerly  winds.  And  as  to  planting  and  lowing,  it 
is  a  general  rule  to  plant  moift,  and  fow  moderately  dry. 

Gather  your  remaining  orchard-fruit;  which  are  beft  preferved 
From  frofts  with  clean  ftraw.  / 

In  the  Flower-Garden,  and  Parterre. 

Plant  hyacinths,  jonquils,  narcilfufes,  and  polyanthufes  in  pots, 
and  plunge  them  into  hot-beds,  to  bloflom  about  Chriftmas.  Lay 
down  your  auricula  pots  upon  theirlides,  the  plants  towards  the  fun, 
to  drain  them  from  moifture,  and  preferve  them  from  frofts. 
Shelter  young  feedling  bulbs  from  the  froft;  but  give  them  daily 
airings. 

Cut  down  the  ftalks  of  tall  blowing  flowers  that  have  done  blof- 
foming,  within  three  inches  of  the  root.  Tie  up  all  trees  and 
fhrubs  to  flakes,  otherwife  by  their  being  loofe  and  at  liberty,  the 
winds  will  deftroy  them.  Lay  up  heaps  of  earth  for  your  feveral 
forts  of  flowers,  and  make  the  proper  mixtures  for  exotics ;  ob- 
ferving,  that  where  the  ground  is  too  ftiff,  it  may  be  brought  to 
the  ftate  of  loam,  by  adding  to  it  a  fufticient  quantity  of  drift  or 
fea-fand. 

'  Pionies,  and  fome  fibrous  roots,  may  now  be  planted.  If  the 
weather  be  open,  we  may  yet  tranfplant  rofes,  jeflamines,  honey- 
fuckles,  fyringa,  and  lilac.  Unnail  your  paflion-trees  from  the  wall, 
and  lay  them  upon  the  groundjthat  they  may  be  covered  with  ftraw 
in  fevere  frofts. 

In  the  Green-House. 

If  the  weather  be  not  very  fevere,  open  the  windows  a  little, 
efpecially  if  the  fun  ftiines,and  at  the  fame  time  give  water  to  fuch 
plants  as  require  and  can  bear  it.  But  by  the  middle  of  the  month, 
vour  tender  plants  {hould  be  quite  inclofed  in  your  confervatory,  and 
fecured  from  the  entrance  of  cold  and  ftiarp  winds. 

If  frofts  begin  to  fet  in,  make  a  fmall  fire  of  charcoal  in  your 
green-houfe,  and  when  it  burns  clear,  hang  it  up  near  the  windows 
in  the  night-time;  or  makes  fires  in  ftoves.  And  when  the  feafon 
proves  extremely  piercing  (which  you  may  certainly  know  by  the 
freezing  of  a  moiftened  cloth,  or  difh  of  water)  light  your  fires  in 
your  ftoves.  When  it  does  not  freeze  or  rain,  and  the  fun  fhines 
clear,  {hew  the  greens  the  light  through  the  glafs  windows,  but  in- 
clofe  them  again  at  night. 

If  any  of  the  trees  in  the  green-houfe  grow  tainted,  make  a  fire 
in  your  ftove,  and  open  your  windows  from  ten  in  the  morning  till 
three  in  the  afternoon,  then  clofing  the  outlide  fhutters.  If  the 
aloes  grow  too  dry,  expofe  them  with  diferetion  to  the  air,  when 
clear,  for  a  fmall  lpace,  and  they  will  recover. 

Prepare  matraifes,  boxes,  cales,  and  pots  for  tender  plants  and 
feedlings. 

General  Work  to  be  performed  in  November. 

As  this  month  is  likewife  a  fealon  for  plantations,  as  well  as  the 
preceding  one,  and  the  winter  is  now  pretty  far  advanced,  we  {hall 
here  give  the  reader  directions  for  the  bringing  of  fruits  to  perfec¬ 
tion  in  the  winter,  fo  as  to  have  all  forts  ripe  at  all  times  in  the 
year,  by  a  particular  management  in  planting  the  trees. 

Cherries, apricots, early  peaches,  nc&arines.currants, goofeberries, 
&c.  are  to  be  planted  for  this  purpole  againft  a  paling  of  five  feet 
high,  made  after  the  following  manner ;  the  flakes  to  fupport  this 
paling  mull  be  fet  about  fix  feet  diftance  from  one  another ;  to 
which  you  are  to  nail  whole  deal-boards  of  twelve  feet  long,  well- 
jointed  to  one  another,  and  ploughed  on  the  edges,  fo  as  to*  let  in 
lathes,  that  thereby  the  fteam  of  the  dung,  wdiich  is  to  lie  at  the 
back,  may  not  get  among  the  plants;  becaufe  wherever  fuch 
fteam  comes,  it  will  caufe  mildews.  The  deals  are  to  be  an  inch  in 
thicknels;  for  if  they  are  not  quite  (o  thick,  the  trees  will  be  apt 
to  be  fcorehed  upon  the  firft  application  of  the  hot  dung;  and  if 
they  are  thicker,  the  artificial  heat  applied  to  then  backs,  upon  the 
time  it  1  egins  to  decline,  will  not  be.  powerful  enough  to  warm 
them  through,  and  then  the  uung  muft  beoftenerrefreihed. 
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When  the  paling  is  up,  you  are  to  mark  out  a  border  on  the  fouth- 
fide  of  it,  about  four  feet  wide  ;  and  on  the  outlide  of  the  border, 
faltcn  to  the  ground,  in  a  ftrait  line,  fome  feantlings  of  wood  about 
four  inches  thick,  to  reft  glafs  lights  upon,  wdiich  are  to  Hope  back 
to  the  paling  for  fheltering  the  fruit  as  occalion  requires;  between 
thefe  glafs  lights  muft  b&  bars  cut  out  of  whole  deal,  about  four 
inches  wide,  fo  made  that  the  glafs  lights  may  reft  in  them  :  thefe 
bars  muft  always  remain  fixed,  a?  in  a  frame  for  a  hot-bed.  And 
if  you  have  a  mind  that  the  lights  {hould  not  flopefomuch  as  they 
muft  by  this  fall  from  the  upright,  you  may  have  a  line  of  deals  on 
the  top  of  the  paling,  to  project  their  whole  breadth  over  the  trees, 
and  fo  let  the  tops  of  the  glals  lights  fall  in  an  inch  or  two  under 
them. 

At  each  end  of  this  frafoc,  muft  be  a  door  fhaped  to  the  profile 
of  the  frame,  to  be  opened  either  the  one  or  the  other,  as  the  wind 
happens  to  blow  ;  always  ohferving  that  the  door  be  opened  on  that 
fide  only  which  is  freeft  from  the  air. 

If  a  frame  of  this  nature  be  madd  in  the  fummer  feafon,  you 
may  plant  in  the  fame  fummer  with  fruit-trees,  and  the  trees  will 
make  very  good  roots  before  winter,  and  be  1b  well  ftored  with  fap 
againft  the  following  fpring,  that  they  will  lhew  no  fign  of  their 
removal,  but  bear  extremely.  Befides,  by  this  fummer  planting,  the 
trees  feldom  or  never  throw  away  their  ltrength  in  autumn  fhoots, 
or  make  any  attempts  towards  it,  tiil  September  and  Ocfober,  when 
the  frofts  prevent  their  defign. 

The  trees  planted  muft  have  time  aliowed  for  the  juices  to  digeft, 
before  you  begin  to  force  them:  therefore  the  hot  dung  is  not  to  be 
applied  to  the  back  of  the  paling  before  November.  About  the 
middle  of  this  month,  or  towards  the  end,  is  time  enough  to  bring 
ripe  cherries  in  February:  and  at  the  fame  time  likewife  the  heat 
may  be  ufed  for  apricots,  fo  as  to  make  the  mafeuline  apricots  as 
large  in  February  as  duke-cherries,  and  ripen  them  the  beginning 
of  April.  Apricots,  though  forced  in  this  uncommon  feafon,  will 
thrive  and  profper  well  for  many  years;  but  our  cherries  do  not 
bear  this  alteration  in  nature  fo  well.  Some  forward  forts  of  plums 
will  ripen  about  the  end  of  April ;  and  the  Anne  peach  at  the  fame 
time.  The  early  nedlarine  being  thus  forced,  would  ripen  with 
the  mafeuline  apricot.  And  as  to  goofeberries,  we  may  have  green 
fruit  fit  for  tarts  in  January  and  February;  and  ripe  goofeberries 
and  currants  in  March  and  April. 

In  this  frame  you  might  alfo  plant  a  row  or  two  of  ftrawberries, 
which  would  ripen  at  the  end  of  February  or  beginning  of  March. 
And  among!!  the  fruit  you  may  mix  here  and  there  a  monthly  rofe- 
tree;  and  have  a  border  planted  with  early  tulips,  hyacinths,  jon¬ 
quils,  narciflus,  and  other  flowers,  which  by  the  forcing  heats 
would  make  a  kind  of  fummer  all  the  winter. 

The  trees  planted  in  thefe  frames  mult  be  elofe  to  the  paling,, 
contrary  to  the  methods  of  planting  againft  walls ;  for  the  roots 
will  run  under  the  pales,  and  draw  nourilhment  equally  from  the 
earth  about  them,  -but  with  walls  it  is  otherwife.  The  trees  need 
not  be  planted  at  a  greater  diftance  than  four  or  five  feet :  and  thofe 
that  have  flood  feven  or  eight  years  againft  walls,  may  be  removed 
to  thefe  forcing  frames  without  any  danger :  as  to  pruning  thefe 
trees,  the  fame  methods  are  to  be  followed  as  recommended  for 
other  trees  in  February;  but  the  feafon  for  doing  it  is  not  the  fame, 
for  in  the  forcing  frames  our  fpring  begins  in  November;  but  in 
the  other  cafe  it  does  not  begin  till  the  end  of  January  or  February. 
The  trees  arc  to  be  pruned  and  nailed  to  the  pales  (every  branch 
as  clofe  to  the  pales  as  may  be)  about  a  week  before  the  forcing 
hea-t  is  applied  ;  and  all  the  glafles  to  be  put  up  as  foon  as  they  are 
pruned. 

The  hot  dung  to  be  laid  to  the  back  of  the  pales,  ought  to  be 
tofled  up  in  a  heap  fome  days  before  it  is  ufed,  that  it  may  yield  a 
heat  every  where  alike:  and  when  it  is  fit  to  be  applied  to  the  pales, 
you  muft  lay  it  four  feet  wide  at  the  bafe;  and  let  it  llope  to  two 
feet  at  the  top,  the  height  in  all  being  at  firft  within  four  inches  of 
the  top  of  the  pales,  and  infix  weeks  time  it  will  fink  to  about 
three  feet,  when  you  are  to  apply  frefti  dung.  The  firft  heat  does 
little  more  than  fwell  the  buds  of  the  trees,  and  bring  them  to  a 
green  colour;  the  fecond  forwards  their  bloflbming;  and  the  third 
brings  fruit  to  maturity.  It  helps  very  much  the  bloflbming  of 
the  trees,  to  cover  them  with  the  glafs  lights,  when  the  frofts  hap¬ 
pen  :  but  no  opportunity  of  Ihowers  {hould  be  denied  them,  if  the 
weather  be  tolerably  mild,  till  the  buds  begin  to  ftir;  after  that  the 
glafles  are  to  remain  over  them  conltantly  till  the  fun  begins  to  have 
lome  power.  When  the  fun  Alines  warm,  and  the  wind  is  not  too 
{harp,  let  the  doors  of  your  frame  be  opened;  and  if  this  does  not 
happen  during  a  fortnight’s  fpace,  then  open  the  doors  at  botlv 
ends,  and  put  up  mats  or  canvas  over  the  door  ways  to  correct’  the 
winds,  and  caule  the  air  to  circulate  in  the  frames. 

About  three  changes  of  dung  will  fufficc  to  bring  your  cherries  to 
ripenefsin  February,  allowing  each  parcel  to  remain  a  month  at  the 
back  of  the  pales:  but  if  April  proves  cold,  the  forcing  heat  is  to  be 
continued  till  May,  for  plums,  peaches,  nectarines,  and  apricots. 
Where  thefe  forcing  frames  are  kept,  the  dung  when  it  has  loll  it’s 
heat,  may  be  laid  into  heaps  to  rot,  for  the  improvement  of  land. 

There  are  alfo  recommended  frames  of  this  kind,  for  the  early 
maturing  of  peas,  beans,  cabbage-lettuce,  faliads,  and  other  herbs 
and  plants,  for  the  ufe  of  the  kitchen;  but  as  this  may  he  done  by 
the  afliftance  of  hot-beds,  we  think  it  necdlcfs  to  trouble  the  reader 
with  them. 

Products  of  the  Month  (/November. 

We  have  now  for  faliads,  the  fmall  herbs  on  the  hot-bed,  with 
burnet,  cabbage,  lettuce,  celery,  and  endive  blanched,  and  young 
onions.  And  we  have  this  month  cucumbers  upon  thole  plants 
which  were  fowninjuly,  if  they  have  been  well  guarded  from  rain 
and  trofts.  In  the  green-houfe,  cauliflowers,  and  fome  artichokes. 

'1  he  herbs  and  plants  we  have  now  for  boiling,  are  cabbages,  and 
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the  fprouts  of  cabbages,  feme  few  favoy-cabbages,  and  fpinach. 
And  the. roots  for  this  month  are  carrots,  parfnips,  turnips,  beets, 
Ikirrets,  horfe-radifh,  potatoes,  onions,  final  lots,  and  rocambole. 

Pot-herbs,  arc  celery,  f'arfle\ ,  forrel,  thyme,  favory,  beet- leaves, 
and  clary  out  of  the  garden.  And  of  dried  herbs,  we  have  mint, 
fweet  marjoram,  and  marygold-flowers. 

The  fruits  that  are  now  ripe,  are  fome  grapes,  peaches,  and  figs 
of  the  late  kinds;  apples  and  pears  offeveral  forts,  fuch  as  the  St. 
Germain,  la  chalferee,  the  ambret,  colmar,  cralfau,  and  fwan’s-egg; 
walnuts,  medlars,  andfervices. 

Of  flowers  we  have,  this  month,  fome  carnations  in  (he  houfe, 
{ingle  anemonies,  gentianrlla,  polyanthufes,  flock-gillvflowers, 
double  violets,  and  flriped  lilies.  And  fhrubs  now  in  flower,  are 
the  lauruftinus,  myrtle,  jafminc,  geranium,  ficoides,  aloes,  amo- 
inum  Pliniiy  leonurus,  the  golden-apple,  and  paffion-tree. 

DECEMBER. 

Bttfuicjs  in  the  Kitchen-Garden. 

We  mud  now  look  carefully  after  our  hot-beds,  and  add  to  their 
heat  if  they  begin  to  cool,  by  lining  them  with  hot  dung.  And  to¬ 
wards  the  middle  of  the  month,  make  a  hot-bed  for  afparagus,  in 
like  manner  as  that  made  in  November.  Sow  upon  hot-beds  let¬ 
tuce,  radilh,  crcffes,  muftard,  and  other  herbs  which  are  hot,  to 
cut  for  fmall  faliads. 

In  open  weather  you  may  fow  early  peas  and  beans  of  the  fame 
kinds,  and  in  the  fame  manner  as  directed  in  November  and  the 
preceding  months.  And  as  vermin  now  very  much  deflroy  your 
roots  and  feeds,  you  are  tofet  traps  to  catch  them. 

This  is  the  time  to  dig,  trench,  and  drefs  ground  againft  the  fpring, 
and  make  l'uch  like  preparatory  works  abroad  ;  and  the  evenings 
being  long,  the  careful  gardener  will  employ  himfelf  in  preparing 
and  fitting  up  his  garden  tools,  and  making  fhelters  for  tender 
plants,  as  the  fevere  feafon  of  the  year  requires. 

Guard  againft  the  violence  of  frofls  all  your  tender  plants.  And 
the  weather  being  frofty,  continue  to  bring  into  the  garden  the  ne- 
cclfary  manures. 

In  the  Fruit-Garden. 

This  being  a  month  when  the  juices  in  plants  and  trees  are  molt 
of  all  at  red,  there  is  little  left  for  a  lover  of  a  fruit -garden  to  per¬ 
form,  except  (when  the  feafon  will  permit)  the  continuing  the  pru¬ 
ning  of  vines ,  and  thofc  other  works  which  were  left  unfinifhed  the 
foregoing  month. 

You  mavat  the  latter-end  ofthis  month  prune  and  nail  wall  fruit- 
trees  and  itandards  that  are  hardy;  though  it  is  better  deferred  a 
month  or  two  longer.  And  you  may  as  yet  fet  all  forts  of  kernel- 
ftones:  but  November  is  a  more  proper  feafon. 

Examine  orchard  fruit-trees,  and  take  away  fuch  branches  as 
make  confufion ;  covering  every  confiderable  wound  with  a  mixture 
of  bees-wax,relin  and  tar,  equal  in  quantities,  and  of  tallow  about 
half  the  quantity  of  any  of  the  others ;  which  are  to  be  melted  toge¬ 
ther  in  an  earthen  velTel  well  glazed,  and  with  a  painting-brufh 
dipped  into  it,  the  wound  is  to  be  covered. 

Infrofty  weather  you  may  now  deltroy  fnails  in  every  corner  of 
your  garden,  particularly  behind  the  Items  of  wall-trees,  where  they 
harbour  in  great  clutters. 

If  the  weather  be  open  and  mild,  you  may  remove  or  plant  molt 
forts  of  hardy  trees  that  filed  their  leaves  in  the  winter. 

In  the  Flower-Garden  and  Green -House. 

Provide  fhelters  for  your  tender  flowers,  fuch  as  choice  anemonies, 
and  ranunculufes,  for  now  the  great  fruits  begin. 

Pick  off  dead  and  rotted  leaves  from  your  exotic  plants,  left  they 
infeft  the  whole.  Give  but  little  water  to  your  green-houfe  plants ; 
and  be  fure  obferve  this  rule,  that  aloes,  euphorbiums,  Indian  figs, 
torch-thifllesandfedums  have  noneatall  till  the  latter-end  of  March. 

In  w’arming  your  green-houfe  with  artificial  heats,  you  are  not  to 
be  over-hafty,  but  let  in  as  much  fun  as  poffible,  which  being  a  na¬ 
tural  heat,  is  the  molt  agreeable  to  your  tender  plants.  The  chief 
bufinefs  is  to  keep  out  froits ;  to  effect  which,  the  doors  and  windows 
of  your  green-houfe  mult  be  well  matted,  and  guarded  from  the 
piercing  air. 

But  as  no  plant  can  live  without  air,  therefore  to  recruit  in  the 
houfe,  and  feed  the  plants  therewith  without  pinching  them,  it  is 
advifeable,  that  at  the  end  of  your  green-houfe  there  fhould  bean 
antichamber,  through  which' you  arc  to  pafs  to  the  houfe;  which 
chamber  will  have  frelli  air  from  abroad  every  time  you  go  into  it, 
and  upon  opening  the  door  of  it  into  the  green-houfe,  the  air  will 
there  mix  with  the  other  that  has  been  pent  up,  and  impregnate  it 
with  new  parts,  by  which  means  it  will  contribute  to  the  vegetation 
of  plants,  without  coming  too  fuddenly  upon  them. 

The  latter-end  of  this  month  being  a  very  fevere  feafon,  thofe 
gentlemen  that  have  water- works  in  their  gardens,  are  to  cover  their 
fountain-pipes,  and  the  ftone  of  thofe  works,  with  flable-litter,  to 
preferve  them  from  the  frofls,  which  will  otherwife  crack  and  de- 
itroy  the  ftone. 

Grave  l-Walks. 

This  is  the  month  that  they  are  commonly  turned  up  in  ridges  to 
deflroy  the  weeds ;  and  fo  they  are  to  continue  till  April,  when  they 
are  to  be  new  laid  down. 

But  this  method  of  managing  our  walks  at  this  time  of  the  year,  is 
by  many  objected  to;  becaufe,  befides  being  deprived  of  the  benefit 
of  them  all  the  winter,  it  doth  not  anfvver  the  end  of  the  practice, 
but  rather  the  contrary :  turning  the  walks  up  in  ridges,  kills  in¬ 
deed  theprefent  w^eeds  ;  but  for  the  very  fame  rcafon  that  the  huf- 
bandman  ltirs  and  tills  his  land  to  enrich  and  fertilize  it;  fo  this 
turning  and  ridging  of  walks  is  a  real  tillage,  and  adds  fertility  to 
the  future  increafeof  grafs  and  Weeds. 

7  hisconfidcred,  if  coriftant  rolling  after  rains  and  froft  will  not 
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effectually  kill  the  mofs  and  weeds  of  your  gravel-walks,  the  beft 
way,  if  they  muff  be  turned,  is  to  flay  till  April,  and  then  turn  and 
lay  them  down  at  the  fame  time. 

General  Work  to  he  performed  in  December. 

What  we  fhall  fay  of  works  in  this  month,  is  fomething  farther 
relating  to  the  ripening  of  fruits  in  the  winter,  and  other  curiofities 
of  art;  it  being  elteemed  a  greater  excellency  to  produce  a  Angle 
cucumber  or  cherry  at  Chriftmas,  than  to  bring  to  maturity  loads  of 
them  in  their  natural  feafons. 

In  December  and  January  we  may  have  fome  green  peas,  by  the 
help  of  the  forcing  frames  mentioned  in  the  preceding  month;  or 
otherwife  by  the  affiltance  of  hot-beds.  And  we  may  have  cucum¬ 
bers  fit  for  the  table  every  month  in  the  year:  the  common  natural 
cucumbers  lafl  tolerably  good  till  the  end  of  Auguft,  though  they 
run  upon  the  ground;  and  if  we  take  care  to  let  fome  cucumber 
vines  run  up  (ticks  againft  walls,  they  will  have  very  fair  fruit  till 
the  end  of  October,  but  efpecially  if  they  are  covered  in  the  night 
from  froits;  and  in  November  and  December  a  gardener  among  his 
cucumber  plants,  of  various  ages  and  degrees  of  growth,  may  have 
truitfet  1b  as  to  be  brought  to  perfection,  and  cut  on  New-Year’s 
day. 

The  times  of  fowing  cucumbers  for  winter  ripening,  are  to  be 
thus  obferved;  begin  to  fow  feed  on  the  natural  ground,  to  trans¬ 
plant  them  on  a  moderate  hot-bed  the  latter-end  of  July,  and  con¬ 
tinue  your  fowing  every  week  till  the  latter-end  of  Auguft;  and 
thofe  plants  that  are  fown  about  the  latter-end  of  Auguft  will  begin 
to  Ihew  fruit  the  beginning  of  October;  in  September  fow  three 
times,  viz.  about  the  gth,  the  19th,  and  35th  days  of  that  month  ; 
and  thofe  fown  on  the  laft  of  thofe  days,  will  bear  fruit  fit  to  be  cut 
the  1  ft  of  January:  then  you  may  fow  in  October,  and  have  a  good 
crop  in  February,  with  good  management. 

To  bring  cherries  in  December,  it  has  been  praCtifed  to  pull  off 
all  the  bloffoms  of  a  tree  as  foon  as  they  were  budding  out  in  the 
fpring,  and  the  tree  kept  very  dry  from  rains  all  the  fummer;  and 
about  the  end  of  July  or  in  Auguft,  giving  it  gentle  waterings,  by 
little  and  little,  about  the  end  of  September  it  has  been  in  full  blof- 
fom,  when  glaffes  are  to  be  kept  over  it,  and  at  the  end  of  October, 
if  the  weather  be  cold,  or  beginning  of  November,  dung  is  to  be 
applied  to  the  back  of  the  pales,  and  renewed  as  directed  in  Novem¬ 
ber  for  your  forcing  frames.  The  morello  cherry,  which  is  apt  to 
come  late,  will  hang  a  long  time  upon  the  tree,  even  till  the  end  of 
October,  and  if  fuch  trees  were  fheltered  from  frofls  with  mats  or 
glaffes,  there  is  no  doubt  but  the  fruit  might  remain  a  month  longer 
upon  the  tree,  and  perhaps  till  December.  This  cherry  is  likewife 
very  inclinable  to  bloffom  twice  in  the  year,  the  firlt  about  the  end 
of  April,  and  the  fecond  bloffom  about  the  end  of  July  :  and  there¬ 
fore  it  is  good  to  takeoff  all  the  fpring-bloffoms  from  a  tree  or  two, 
to  make  them  bloffom  the  better  for  winter  fruit. 

Currants  will  remain  good  upon  the  trees  till  October,  if  thebufhes 
are  well  matted  up  as  foon  as  the  fruit  is  coloured;  but  the  mats 
are  to  be  put  up  in  a  very  dry  feafon.  And  it  is  the  opinion  of  many 
gardeners ,  that  we  have  many  forts  of  fruit  which  will  hang  upon 
the  trees  all  the  year  about,  and  be  fair  to  the  eye  all  that  time,  if 
they  are  kept  from  the  frofls:  but  as  it  is  natural  for  trees  to  difbur- 
den  themlelvcs  of  the  load  of  fruit,  you  are  to  begin  to  cover  them 
before  they  are  ripe,  otherwife  they  will  be  in  danger  of  dropping 
from  the  trees. 

Befides  the  paling  and  frames  for  ripening  of  fruit  in  the  winter, 
deferibed  in  the  preceding  month,  fome  curious  gentlemen  advife  the 
building  of  walls,  with  fire-places  at  the  back,  at  twelve  or  fourteen 
feet  di  fiance  from  one  another:  the  flues  whereof  to  be  made  with 
various  turnings  till  you  come  near  the  top  of  the  Val!,  by  which 
means  the,  whole  wall  may  be  regularly  warmed  at  once:  and  thefe 
walls  are  to  have  frames  and  glaffes  in  the  fame  manner  as  ufed 
againft  the  paling  already  treated  of.  The  walls  of  this  kind  feem  to 
be  juftified  in  the  observations  we  have  made,  that  a  vine,  or  other 
fruit-tree  planted  againft  a  chimney  where  a  fire  is  conflantly  kept, 
or  againft  the  back  of  an  oven  frequently  ufed,  will  fhoot  and  ripen, 
it’s  fruit  much  earlier  than  in  any  expofure  to  the  fun  againft  a  com¬ 
mon  wall;  which  plainly  fhews  fruit  may  be  forced  by  fire. 

And  not  only  fruit,  but  plants  of  all  kinds  may  be  forced  by  fire 
as  well  as  dung:  for  there  is  a  method  of  making  a  hot-bed  by 
means  of  fire,  for  the  ufe  of  thofe  gardeners  who  have  not  an  oppor¬ 
tunity  of  getting  horfe-dung.  This  hot-bed  is  thus  managed ;  you 
are  to  make  a  frame  of  brick-work  of  any  length,  but  as  wide  only 
as  a  common  hot-bed,  to  have  a  fire-place  at  one  end,  to  pafs  into  a 
flue,  which  is  to  wind  from  fide  to  fide  till  it  reaches  the  other  end, 
and  difeharges  it’s  fmoke  by  a  chimney  ;  the  top  of  thefe  flues  may 
be  covered  with  fquare  tiles,  and  when  the  intermediate  fpace  be¬ 
tween  the  flues  are  filled  with  coarfe  fand,  cover  the  whole  with 
fqtiare  tiles,  and  raife  the  wall  about  ten  inches  above  the  pavement, 
fo  that  you  may  cover  the  pavement  as  deep  with  fand,  if  there  be 
occafion ;  then  upon  this  fand  place  fuch  frames  as  are  commonly 
ufed  for  hot-beds,  with  wire  at  the  bottom,  to  hold  the  earth  in 
them,  and  that  the  earth  may  receive  the  heat  of  the  fand.  This 
bed,  by  the  heat  of  the  flues  when  the  fire  is  lighted,  we  are  told, 
may  be  made  as  ufeful  as  any  hot-bed,  and  be  more  laiting  and  lefs 
troublefome:  but,  we  are  of  opinion,  this  difeovery,  and  indeed 
molt  others  of  the  like  kind,  for  which  feme  of  our  writers  of 
dening  value  themfelves,  are  in  their  nature  fo  trifling,  as  to  be  of 
little  real  iervice  eiher  to  the  gentleman  or  gardener,  and  are  rather 
fpcculative  than  pra&ical. 

Products  of  the  Month  of  December, 

On  the  hot-bed,  we  have  this  month  faliads  of  fmall  herbs,  with 
mint,  taragon,  burnet,  cabbage-lettuces  preferved  under  glalics;  and 
fome  creffesaiid  chervil  upon  the  natural  groupd,  which  with  their 
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high  tafte  help  the  fallads  of  this  feafon.  To  theie  we  are  to  add 
blanched  celery  and  endive. 

For  foups  and  the  kitchen- life,  we  have  variety  of  herbs,  fuch  as 
fage,  thyme,  favory,  beet-leaves,  parfley,  forrel,  fpinach,  celery  and 
leeks,  tops  of  young  peas,  &c.  And  alfo  fweet  marjoram,  dried 
marygold  flowers,  and  dried  mint.  T  he  roots  for  this  month  are 
carrots,  parfnips,  turnips,  potatoes,  and  others  of  the  laft  month. 

We  have  now  many  forts  of  cabbages,  and  their  fprouts  for  boil¬ 
ing.  Afparagus  upon  hot-beds;  and  if  you  have  been  diligent  and 
careful,  you  will  yet  find  fome  cucumbers  upon  the  plants  fown  in 
July  and  Auguft.  In  the  confcrvatory  we  have  fome  artichokes 
and  cauliflowers  preferved  in  fand.  ■ 

In  the  fruit-garden ,  this  month,  we  have  nothing  to  boaft  of  but 
pears  and  apples ;  and  of  the  latter  we  have  but  a  few,  though  there 
are  yet  plenty  of  pears  again!!  walls,  particularly  the  St.  Germain, 
ainbret,  and  the  colmar. 

The  flowers  we  have  now,  are  Angle  anemonies,  flock-gilly- 
flowers,  ftriped  lilies,  Angle  wall-flowers,  primrofes,  fnow-drops, 
black  hellebore,  winter  aconite,  polyanthus;  and  in  the  hot-beds, 
hyacinths  and  narciffufes. 

In  the green-houfe  there  are  feveral  trees  and  fhrubs  this  month  in 
flower,  viz.  the  lauruftinus,  Glaltonbury -thorn,  geranium,  thlapA 
femper  virens,  jafmines  of  feveral  kinds,  Acoides,  aloes:  and  the 
arbutus,  or  flrawberry-tree,  amomurn  Plinii,  orange,  lemon,  citron, 
olive,  and  pomgranate,  are  now  in  fruit. 

Hedges. 

Thefc,  for  ornaments  in  gardens,  are  fometimes  planted  with  ever¬ 
greens,  in  which  cafe  the  holly  is  preferable  to  any  other.  Next 
to  this,  moil  people  prefer  the  yew,  on  account  of  it’s  growing  very 
clofe;  but  the  dead  colour  of  it’s  leavesrendersthefehedgeslefsagree- 
able.  The  laurel  is  one  of  the  mod  beautiful  evergreens,  but  the 
fhootsarefo  luxuriant,  that  it  is  difficult  to  keep  it  in  any  tolerable 
fhape ;  but  hedges  that  are  formed  of  laurel,  which  has  large  leaves, 
jfhould  be  pruned  with  a  knife,  cutting  the  fhoots  juft  down  to  a  leaf; 
and  this  method  is  much  better  than  that  of  cutting  them  with  {hears. 
The  laurujiinus  is  alfo  a  very  ftne  plant  for  the  purpofe  of  ornamen¬ 
tal  hedges;  but  this  is  liable  to  the  fame  objedlion  as  the  laurel :  it 
ought,  therefore,  to  be  pruned  with  a  knife,  in  April,  when  the 
flowers  are  going  off ;  but  the  new  Ihoots  of  the  fame  fpring  muft  by 
no  means  befhortened.  The  fmall-lcaved  and  rough  lauruftinus  are 
the  bell  plants  for  this  purpofe.  The  true  phillyrea  is  the  next 
heft  plant  for  hedges,  which  may  be  led  up  to  the  height  of  ten  or 
twelve  feet;  and  if  they  are  kept  narrow  at  the  top,  that  the  fnow 
may  not  have  room  to  lodge  upon  them,  they  will  become  clofe 
and  thick,  and  make  a  ftne  appearance.  The  ilex,  or  evergreen  oak, 
is  alfo  planted  for  hedges,  and  is  a  At  plant  forthofe  that  are  deflgned 
to  be  very  tall.  The  deciduous  trees,  which  areufually  planted  to 
form  hedges  in  gardens,  are  the  hornbeam,  which  may  be  kept  neat 
with lefs trouble  than  moll  other  plants;  the  beech;  and  the  fmall- 
lcaved  Englifh  elm,  which  fhould  not  be  planted  clofer  thanfeven 
or  eight,  or  even  ten  feet :  the  lime-tree  has  alfo  been  recommended 
for  this  purpofe ;  but,  as  hedges  thus  formed  become  thin  at  bottom, 
and  the  leaves  turn  of  a  black  difagreeable  colour,  it  is  now  difufed. 
The  alder  is  frequently  ufed  for  hedges;  and,  where  the  foil  is  moift, 
it  is  preferable  to  any  of  the  deciduous  trees,  becaufe  it’s  leaves  are 
of  a  lively  green  till  late  in  autumn,  and  when  they  decay  their  lit¬ 
ter  is  foon  over. 

A  Nursery,  Seminary,  or  Seed-P lot,  for  raijbng young  Trees, 

or  Plants. 

The  mould  of  a  nurfery  fhould  be  rich,  deep,  and  ftiffifh,  though 
the  trees  be  afterwards  removed  into  a  poorer  foil.  Having  fixed 
upon  the  place,  let  it  be  well  fenced,  fo  as  to  keep  out  not  only 
cattle,  but  rabbits  and  hares;  then  trench  the  land  all  over,  turning 
the  turf  down  to  the  bottom  of  the  trench,  and  covering  it  with  the 
other  mould,  taking  care  not  to  dig  deeper  than  the  natural  foil. 
When  the  whole  is  thus  trenched,  or  double  <Jug,  which  muft  be  in 
September,  the  furface  fhould  be  fmoothed,  and  laid  out  in  quarters 
for  the  reception  of  the  different  trees  from  the  seminary. 

Mr.  Lawrence  recommends  the  having  feveral  nurferies  for  the 
feveral  kinds  of  trees:  one  for  tall  ftandards;  viz.  apples,  afhes; 
elms,  limes,  oaks,  pears,  fycamores,  & c.  another  for  dwarfs ;  viz. 
fuch  as  are  intended  for  apricots,  cherries,  peaches,  plums,  &c.  and 
a  third  for  evergreens. 

Every  planter  fhould  begin  by  making  a  nurfery  upon  the  ground 
which  is  interned  for  planting,  where  a  fufficient  number  of  the 
trees  may  be  left  Handing,  after  the  others  have  been  drawn  out,  to 
plant  in  other  places;  which  for  all  large  growing  trees,  but  parti¬ 
cularly  fuch  as  are  cultivated  for  timber,  will  be  found  by  much  the 
molt  advantageous  method ;  for  all  thofe  trees  which  come  up  from 
the  Iced,  or  which  are  tranfplanted  very  young  into  the  places  where 
they  are  defigned  to  remain,  will  make  a  much  greater  progrefs,  and 
become  larger  trees,  than  any  of  thofe  which  are  tranfplanted  at  a 
greater  age  ;  and  hereby  the  expence  and  trouble  of  flaking,  water¬ 
ing,  &c.  will  be  fayed,  and  the  trees  will  luccecd  much  better. 
Thefc  fhould  be  thinned  gradually  as  the  trees  advance;  for,  bv 
taking  away  too  many  at  fir  A,  the  cold  will  check  the  growth  of  the 
remaining  trees.  But  then  thofe  trees,  which  are  taken  out  from 
theie  nurjeries  after  a  certain  age,  fhould  not  be  depended  on  for 
planting:  and  it  will  be  prudence  rather  to  confign  them  for  fuel, 
than  to  attempt  to  remove  them  large,  whereby  in  endeavouring 
to  get  them  up  with  good  roots,  the  roots  of  the' Handing  trees  will 
be  often  much  injured. 

What  has  been  here  propofed,  muft  be  underftood  for  all  laroe 
plantaftons  in  parks,  woods,  &c.  but  thofe  nurferies  which  are  only 
intended  for  the  raifing  evergreens,  flowering  fhrubs,  or  plants 
.which  arc  defigned  to  embcllifh  gardens,  niSy  be  confined  to  one 


fpot ;  becaufe  a  fmall  compafs  of  ground  will  be  fufficient  for  this 
purpofe.  Two  or  three  acres  of  land  employed  this  way,  will  be 
fufficient  for  the  moft  extenfive  defigns,  and  one  acre  will  be  full 
enough  for  thofe  of  moderate  extent. 

Such  a  nurfery  as  this  fhould  be  conveniently  fituated  forwat^r; 
for  where  that  is  wanting,  there  muft  be  an  expence  attending  the 
carriage  of  water  in  dry  weather.  It  fhould  alfo  be  as  near  the  houfe 
as  it  can  with  conveniency  be  admitted,  in  order  to  render  it  eafy 
to  vifit  at  all  times  of  the  year,  becaufe  it  is  abfolutely  neceffary 
that  it  fhould  be  under  the  infpedlion  of  the  mafter;  for  unlefs  he 
delights  in  it,  there  will  be  little  hopes  offuccefs. 

The  many  advantages,  which  attend  the  having  fuch  a  nurfery, 
are  fo  obvious  to  every  perfon  wffio  has  turned  his  thoughts  the  leafi 
to  the  fubjedl,  that  it  is  needlefs  to  mention  them  here:  the  care¬ 
fully  keeping  the  ground  always  clean  from  weeds,  is  a  point  pf 
great  importance;  for  if  thefe  are  buffered  to  grow,  they  will  rob 
the  young  trees  of  their  nourifhment.  Another  principal  bufinefs  is, 
to  dig  the  ground  between  the  young  plants  at  leaf!  once  every  year, 
to  loofen  it  for  the  roots  to  ftrikeout;  but  if  the  ground  is  ftiff,  it 
will  be  better  to  be  repeated  twice  a  year,  viz.  in  Odlober  and 
March,  which  will  greatly  promote  the  growth  of  the  plants,  and 
prepare  their  roots  for  tranfplanting. 

In  a  nurfery  for  fruit-trees,  the  following  rules  are  to  be  obferved: 
l.  1  hat  the  foil  fhould  not  be  better  than  that  in  which  the  trees 
are  to  be  planted  out  for  good.  2.  That  it  ought  to  be  frefh,  and 
not  fuch  as  has  been  already  worn  out  by  trees,  or  other  large  grow¬ 
ing  plants.  3.  It  ought  neither  to  be  too  wret  nor  too  dry,  but 
rather  of  a  middling  nature  ;  though,  of  the  two  extremes,  dry  is  to 
be  preferred ;  becaufe,  though  trees  in  fuch  a  foil  do  not  make  fo 
great  a  progrefs,  yet  they  are  generally  founder,  and  more  difpofed 
to  fruitfulnefs.  4.  It  muft  be  inclofed  in  fuch  a  manner  that  nei¬ 
ther  cattle  nor  vermin  may  come  in ;  and  fo  as  particularly  to  ex¬ 
clude  hares  and  rabbits,  which,  when  the  ground  is  covered  with 
fnow,  are  great  deftroyers  of  young  trees.  5.  The  ground  being 
inclofed  fhould  be  carefully  trenched  about  two  feet  deep;  this 
fhould  be  done  in  Auguft,  that  it  may  be  ready  for  receiving  young 
flocks  at  the  feafon  for  planting,  which  is  commonly  about  the  be¬ 
ginning  of  October:  in  trenching  the  ground*,  you  muft  be  careful 
to  cleanfe  it  from  the  roots  of  all  noxious  weeds.  6.  The  feafon 
being  come  for  planting, level  down  the  trenches  as  equal  as  poffible  ; 
and  then  lay  out  the  ground  into  quarters,  which  may  be  laid  out  in 
beds  for  a  feminary,  in  which  you  may  fow  the  feeds  or  flones  of 
fruit.  7.  And  having  provided  yourfelfwith  flocks,  the  next  year 
proceed  to  tranfplant  them,  in  the  following  manner:  draw  aline 
acrofs  the  ground  intended  to  be  planted,  and  open  a  number  of 
trenches  exactly  ftrait;  then  take  the  flocks  out  of  the  feed-beds; 
in  doing  which,  you  fhould  raife  the  ground  with  a  fpade,  in  order 
to  preferve  the  roots  as  intire  as  poffible;  prune  off  the  very  fmall 
fibres,  and  if  there  are  any  that  have  a  tendency  to  root  diredlly 
downwards,  fuch  roots  fhould  befhortened.  Then  plant  them  in 
the  trenches,  if  they  are  defigned  for  ftandards,  in  rows  three  feet 
and  a  half,  or  four  feet,  from  each  other,  and  a  foot  and  a  half  diflant 
in  the  rows  ;  but  if  for  dwarfs,  three  feet,  row  from  row,  and  one 
foot  in  a  row  will  be  a  fufficient  diftance.  Thefe  plants  fhould  by 
no  means  be  headed,  or  pruned  at  top,  which  W’ill  weaken  them,- 
and  caufe  them  to  produce  lateral  branches.  If  the  winter  fhould 
prove  very  cold,  lay  fome  mulch  on  the  furface  of  the  ground  near 
their  roots,  taking  care  not  to  let  it  lie  too  thick  near  the  flems  of 
the  plants,  and  to  remove  it  as  foon  as  the  froft  is  over.  In  the 
•fummer  feafon  deftrov  the  weeds,  and  dig  up  the  ground  every  fpring 
between  the  rows.  The  fecorid  year  after  planting,  fuch  of  the 
flocks  as  are  defigned  for  dwarfs  will  be  fit  to  bud;  but  thofe  that: 
are  defigned  for  ftandards  fhould  be  buffered  to  grow  five  or  fix  feet 
high  before  they  are  budded  or  grafted  ;  for  the  manner  of  doing 
which,  fee  the  articles  Inoculation  and  Engrafting. 

As  to  timber  trees,  Mr.  Miller  advifes  thofe  gentlemen  who  would 
have  plantations  in  parks,  woods,  &c.  to  make  nurferies  upon  the 
ground  intended  for  planting,  where  a  fufficient  number  of  the  trees 
may  be  left  Handing,  after  the  others  have  been  drawn  out  toplant 
in  other  places. 

The  ground  intended  for  the  flower  nurfery  fhould  be  well  fituated 
to  the  fun;  and  defended  from  ftrong  winds  by  plantations  of  trees 
or  buildings.  The  foil  alfo  fhould  be  light  and  dry,  efpecially  for 
bulbous-rooted  flowers;  for  in  this  nurfery  theoff-fets  of  all  bulbous- 
rooted  flowers  fhould  be  planted,  and  remain  there  till  they  become 
blowing  roots,  when  they  fhould  be  removed  into  the  pleafure-^ar- 
den,  and  planted  either  in  beds  or  borders,  according  to  thegoodnefs' 
of  the  flowers.  Thefe  flowers  may  alfo  be  raifed  in  the  nurfery  from', 
feed.  The  feedling  auriculas,  polyanthufes,  ranunculufes,  anemo¬ 
nies,  carnation,  &c.  fhould  be  raifed  in  this  nurfery,  where  they 
fhould  be  preferved  till  they  have  flowered,  when  all  thofe  fhould  be 
marked  that  are  worthy  of  being  tranfplanted  into  the  flower  -garden; 
this  fhould  be  done  in  their  proper  feafons;  for  all  thefe  feedling' 
flowers  ought  not  indiferiminately  to  be  expofed  to  public  view  in 
the  figure-garden,  becaufe  it  always  happens,  that  there  are  great 
numbers  of  ordinary  flowers  produced  among  them,  which  will  there 
make  but  an  indifferent  appearance. 

The  nurfery  for  ftandards  fhould  be  in  a  rich,  light  foil,  fown, 
with  the  proper  feeds,  in  October  or  November:  for  apples  and 
pears,  crab,  and  wild  pear  kernels,  are  to  be  preferred  for  flocks  : 
elms  and  limes  are  to  be  raifed  from  planted  fuckers:  and  walnuts 
to  be  fown  with  the  green  fhell  upon  them,  to  preferve  them  from 
mice.  In  this  nurfery,  if  it  be  well  managed  and  weeded  for  two 
years,  the  crabs  and  pears  will  be  fit  for  grafting  and  inoculating" 
the  third  year. 

Firs  and  pines  are  to  be  raifed  from  thofe  little  feeds  taken  out  of 
their  large  apples. 

The  nurfery  for  dwarfs  does  bell  by  itfelf,  thatjt  may  not  be  ove.r- 
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topped  by  taller  trees.  Stones  of  apricots  and  peaches  are  not  pro¬ 
per  to  raife  thofe  trees:  but,  in  lieu  thereof,  fow  the  Hones  of  the 
pear-plum,  muffel  or  bonum  magnum  plum;  which  proves  better, 
and  more  lading,  than  the  former.  For  docks  for  all  forts  of  cher¬ 
ries,  black-cherry-ftones  do  bed. 

Mr.  Mortimer  diredls  all  done-fruit  to  be  fown  quickly  after 
gathering;  forthat,  if  they  be  kept,  they  will  be  two  years  before 
they  come  up:  add,  that  if  they  have  not  all  the  moidure  of  the 
winter  to  rot  the  fhells,  the  kernel  will  fearce  come  up  at  all. 

To  furnifh  the  nurfery  of  ever-^reens,  the  feveral  forts  of  feeds  or 
berries,  as  yew,  holly,  juniper,  &c.  are  to  be  put  in  fo  many  dif- 
tincls  pots  or  boxes,  with  fome  fine  mould  over  them,  and  thus  bu¬ 
ried  fora  year:  after  which  they  are  to  be  taken  out  and  fown. 

If  they  "were  fown  when  gathered,  like  other  feeds,  they  would 
not  come  up  the  fird  year,  nor  grow  fo  kindly. 

Every  other  ufeful  operation  in  this  art,  not  inferted  in  this  treatife, 
together  with  the  characters,  culture  and  propagation  of  trees  and  plants, 
their  ufe  in  medicine,  (Jc.  our  readers  will  find  a  fatisfaSlory  account  of 
in  the  courfe  of  this  work,  under  the  proper  articles. 

1  key  are  alfo  referred  to  THOMPSON’S  New  Gardener’s  Calen¬ 
dar  ;  or.  Every  Man  a  Complete  Gardener. 


Gardening,  in  falconry.  To  garden  a  hawk,  is  to  put  her  on 
a  turfofgrafs,  to  cheat  her. 

Some  alfo  ufe  the  fame  phrafe  for  the  giving  her  an  airing,  or 
letting  her  fly  at  large. 

GARGANEY,  in  ornithology,  a  frefh  water-fowl  of  the  duck 
kind ;  fomewhat  larger  than  the  teal,  but  very  like  it  in  fhape. 

GARGARLSM,  Gargle,  in  medicine,  a  liquid  form  of  remedy, 
for  diforders  in  the  mouth,  gums,  throat,  &c. 

Gargarifms  are  compofed  of  honey,  fait,  fyrups,  fpirits,  vinegar, 
waters,  and  decodlions ;  and  produce  their  effedts  by  cleanfing,  lu¬ 
bricating,  ike.  the  parts. 

Gargles  are  peculiarly  ufeful  in  fevers  and  fore  throats;  and  they 
have  this  advantage  above  many  other  medicines,  that  they  are 
eafily  procured  and  prepared ;  an  ufeful  gargle  for  foftening  and 
cleaning  the  mouth  may  be  made  with  a  little  barley  water  and 
honey,  acidulated  with  vinegar.  Gargles  bear  different  appellations 
according  to  the  ufes  to  which  they  are  applied.  An  attenuating 
gargle,  made  by  mixing  fix  ounces  of  water,  with  one  ounce  of 
honey,  and  a  dram  and  a  half  of  nitre,  or  by  adding  an  ounce  of 
honey  and  half  an  ounce  of  fpirit  of  fal  ammoniac  to  the  emollient 
gargle,  may  be  ufed  in  the  inflammatory  quinfey  or  in  fevers,  for 
cleaning  the  tongue  and  fauces.  A  good  gargle  for  this  purpofe 
may  be  made  with  ftrong  fage  tea,  fweetened  with  honey  and 
fharpened  with  vinegar.  The  common  gaigle,  made  by  mixing  fix 
ounces  of  rofe  water  with  half  an  ounce  of  lyrup  of  clovej  uly-flowers 
acidulated  w  ith  fpirit  of  vitriol,  cleanfes  the  tongue  and  fauces,  and 
ferves  alfo  for  a  gentle  repellent.  The  detergent  gargle,  prepared  by- 
mixing  a  pint  of  the  emollient  gargle  with  an  ounce  of  tindfurc  of 
myrrh  and  two  ounces  of  honey,  lerves  to  cleanfe  exulcerations, 
and  to  promote  the  excretion  of  tough  vifeid  faliva.  The  emollient 
gargle,  made  by  boiling  an  ounce  of  marfhmallow  roots,  and  two 
or  three  figs  in  a  quart  of  water  till  near  one  half  of  it  be  confumed, 
and  draining  out  the  liquor,  is  beneficial  in  fevers,  when  the  tongue 
and  fauces  are  rough  and  parched,  to  foften  thefe  parts  and  pro¬ 
mote  the  difeharge  of  the  faliva.  Sir  John  Pringle  recommends  a 
decocf  ion  of  figs  in  milk  and  w'ater,  with  the  addition  of  fal  ammo¬ 
niac,  as  an  ufeful  gargle  in  the  inflammatory  quinfey,  or  llrangu- 
lationof  the  fauces. 

GARGET,  a  difeafe  of  cattle,  confiding  in  a  fwelling  of  the 
throat  and  the  neighbouring  parts;  to  prevent  which,  bleeding  in 
the  fpring  is  recommended. 

GARGIL,  a  diflemper  in  geefe,  w'hich,  by  Hopping  the  head, 
frequently  proves  mortal.  For  the  cure,  take  three  or  four  cloves 
of  garlic,  beaten  in  a  mortar  with  fvveet  butter;  make  it  into  little 
balls,  and  give  it  the  creature  fading. 

GARLAND,  an  ornament  for  the  head,  made  in  the  manner 
of  a  crown  or  chaplet. 

Garlands  are  a  fort  of  chaplets,  made  of  flowers,  feathers,  or  even 
of  precious  Hones,  but  efpecially  of  flowers,  to  which  the  word,  in 
our  language,  is  more  immediately  appropriated.  Janus  pafies  in 
antiquity  for  the  inventor  of  garlands. 

Garlands  alfo  denotes  ornaments  of  flowers,  fruits,  and  leaves, 
intermixed;  anciently  much  ufed  at  the  gates  of  temples,  where 
feads  or  folemn  rejoicings  were  held ;  or  at  any  other  places  w:here 
marks  of  public  joy  and  gaiety  were  intended ;  as  at  triumphal 
arches,  tournaments,  &c. 

Garland,  in  afhip,  a  collar  of  ropes,  wound  about  the  head 
of  the  main-mad,  to  keep  the  fhrouds  from  galling. 

Garland  is  alfo  a  kind  of  net,  whofe  opening  is  extended  by 
a  wooden  hoop  of  fufficient  fize  to  admit  a  bowl  or  platter  within 
h.  The  failors  ufe  it  as  a  cupboard  to  contain  their  provifion,  being 
hung  up  to  the  deck  within  the  birth,  where  they  commonly  mels 
between  decks. 

Garland,  fhot,  apiece  of  timber  nailed  horizontally  along  the 
fhip’slide,  from  one  gun -port  to  another,  and  contains  the  round 
lhot  ready  for  charging  the  great  guns  in  battle. 

GARLIC,  allium,  in  botany,  a  plant  with  a  bulbous  root,  con¬ 
fiding  of  feveral  membranes,  and  is  of  a  whitifh  colour  with  a 
purplifh  cad  ;  the  leaves  are  oblong,  and  not  fidulous  as  thofe  of 
the  onion,  but  in  their  general  characters  they  agree,  and  therefore 
claffed  by  Linnaeus  together.  See  Onion. 

Garlic  is  proper  to  warm  and  dimulate  the  folids,  and  to  diflolve 
the  grols  clammy  fluids;  whence  it  is  good  in  cold  conditutions 
and  in  ipoifl  adhmas,  as  well  as  all  defluxions  of  the  bread;  it  is 
likewife  very  diuretic,  as  appears  by  it’s  fmell  in  the  urine,  and 
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upon  that  account  is  ferviceable  in  droplies,  for  it  will  fometimes 
cure  it  without  any  other  medicine ;  but  it  fhould  be  avoided  in  all 
inflammatory  difpofitions  and  hot  difeafes. 

The  common  garlic  and  rocambole  are  eafily  propagated  by 
planting  the  cloves,  or  fmall  bulbs,  in  the  fpring,  in  beds,  about 
four  or  five  inches  diflant  from  each  other,  keeping  them  clear  from 
weeds.  About  the  beginning  of  June,  the  leaves  of  the  fird  fort 
fhould  be  tied  in  knots,  to  prevent  their  fpindling  or  running  to 
feed,  which  will  greatly  enlarge  the  bulb.  In  the  middle  of  July 
the  leaves  will  begin  to  wfither  and  decay,  at  which  time  they  fhould 
be  taken  out  of  the  ground,  and  hung  up  in  a  dry  room,  to  prevent 
their  rotting,  and  may  thus  be  prefervedfor  winter  ufe.  T.  he  roots 
of  the  fecond  fort  may  be  left  in  the  ground  till  the  leaves  are  de¬ 
cayed,  and  their  bulbs  may  then  be  taken  up  and  dried. 

Garlic,  wild,  is  a  name  given  to  a  fpecies  of  onions. 

GARNET,  or  Granate,  grana/us,  in  natural  hidory,  a  very 
beautiful  gem,  of  a  red  colour,  with  a  tindfure  of  blue.  When 
pure  and  free  from  blemilhes,  it  is  little  inferior,  in  appearance,  to 
the  oriental  ruby,  though  only  of  a  middle  degree  of  hardnefs  be¬ 
tween  the  fapphire  and  common  cryflal.  It  is  found  of  various  fizes* 
from  that  of  a  pin’s  head  to  an  inch  in  diameter. 

Among  our  lapidaries  and  jewellers,  genuine  garnets  are  known 
by  different  names,  according  to  their  different  degrees  of  colour. 

1. Th zgarnet,  (imply  fo  called,  is  the  fined  and  mod  valuable  kind, 
being  of  a  very  deep  blood-red,  with  a  faint  admixture  of  blue* 

2.  The  rock-ruby,  a  name  very  improperly  given  to  the  garnet , 
when  it  is  of  a  very  drong  but  not  deep  red,  and  has  a  fairer  cad; 
of  the  blue:  this  is  a  very  beautiful  gem.  3.  The  forane  or  ferain 
garnet,  that  of  a  yet  brighter  red,  approaching  to  the  colour  of  na¬ 
tive  cinnabar,  with  a  faint  blue  tinge.  4.  The  almadine,  a  garnet 
only  a  little  paler  than  that  called  the  rock-ruby. 

Garnets  are  very  properly  didinguifhed  into  the  oriental  and  oc¬ 
cidental  kinds, as  being  found  in  Europe  as  well  as  in  theEad  Indies. 
The  oriental  ones  are  principally  brought  from  Calicut,  Cananor, 
and  Cambay  ;  and  the  European  ones  are  common  in  Italy,  Hun¬ 
gary,  and  Bohemia.  Some  authors  have  fuppofed  the  deeper-co¬ 
loured  garnet  to  be  the  fame  with  the  carbuncle  of  the  ancients, 
from  which  it  really  differs;  fince,  on  receiving  the  fun’s  beams, 
it  never  gives  fo  true  a  fire-colour  as  the  carbuncle. 

Garnet,  counterfeit,  or  Garnet  pafle,  a  preparation  of  glafs, 
the  colour  of  which  emulates  that  of  the  genuine  garnet. 

This  pade  is  made  three  different  w'ays:  1.  By  mixing  twx> 
ounces  of  prepared  crylfal  with  fix  of  common  red  lead,  and  adding 
fixteen  grains  of  manganefe,  and  four  grains  of  zaffer.  2.  By  ad- 
ding  5A  ounces  of  minium  to  two  of  crydal,  and  then  mixing  to 
them  15  grains  of  manganefe,  and  four  grains  of  zaffer.  3.  By- 
mixing  five  ounces  of  minium  with  two  ounces  of  prepared  cryflal, 
and  adding  52  grains  of  manganefe,  and  fix  grains  of  zaffer.  This 
lad  makes  by  far  the  mod  elegant  £«r«r/-pafle. 

Garnet,  among  feamen,  a  fort  of  tackle  or  complication  of 
pullies,  fixed  to  the"main-flay  of  a  merchant-fliip  to  hoid  the  cargo 
in  and  out  at  the  time  of  lading  and  delivering  her.  Alfo  a  rope 
fixed  to  the  lower  corners  or  clues  of  the  main-fail  and  fore-fail  to 
draw  them  upthevard  occafionally,  and  hence  called  z\ue-garnet. 

GARNISH,  in  law-books,  fignifies  to  warn :  in  which  fenfe, 
garnifh  the  heir  is  mentioned,  27  Eliz.  c.  3. 

GARNISHING,  is  popularly  ufed  for  the  furniture,  affemblage, 
orfortment,  neceffaryfor  the  ufing  or  adorning  anything. 

The  garnijhing  of  a  difh  coniids  of  certain  things  which  accom¬ 
pany  it,  either  as  a  part  and  ingredient  thereof;  in  which  fenfe 
pickles,  mufhrooms,  oyders,  &c.  are  garnijhing:  or  as  a  circum- 
Hance  or  ornament ;  as  when  leaves,  flowers,  roots,  &c.  are  placed 
about  a  fervicc  to  amufe  the  eye. 

GARNISHMENT,  in  law',  is  a  warning  given-  to  a  perfon  for 
his  appearance,  for  the  better  furnifhing  of  the  caufe  and  courts. 

GARRISON,  in  the  art  of  war,  a  body  of  forces,  difpofed  in  a 
fortrefs  to  defend  it  againfl  the  enemy,  or  to  keep  the  inhabitants 
in  fubjedxion  ;  or  even  to  be  fublided  during  the  winter-fcafon ; 
hence,  garrifon  and  winter-quarters  are  fometimes  ufed  indifferently 
for  the  fame  thing;  and  fometimes  they  denote  different  things. 
In  the  latter  cafe,  a  garrifon  is  a  place  wherein  forces  are  main¬ 
tained  to  fecure  it ;  and  where  they  keep  regular  guard,  as  a  frontier 
towrn,  a  citadel,  caflle,  tow'er,  &c.  The  garrifon  fhould  always  be 
drongerthan  the  townfmen. 

W  inter-quarters  fignify  a  place  where  a  number  of  forces  are  laid 
up  in  the  winter  feafon,  without  keeping  the  regular  guard. 

GARRisoN-ca/T/’^r,  thofe  on  w  hich  garrifon  pieces  are  mounted. 

Garrison  guns  confid  of  42,  32,  24,  18,  12, ,Q,  and  6  pound¬ 
ers;  and  they  are  made  either  of  brafs  or  iron.  Their  dimenfions 
are  exhibited  in  the  follow'ing  table: 
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Garrison-/<?«.7z,  a  ftrong  place  in  which  troops  are  quartered, 
and  do  duty,  for  the  fecurity  thereof,  keeping  ftrong  guards  at  each 
port,  and  a  main-guard  in  the  markct-placC. 

GARTER,  a  ligature  for  tying  up  the  (forking;  but  particularly 
■ufed  for  the  badge  of  a  noble  order  of  knights,  hence  denominated 
the 

Order  of  the  Garter,  a  military  order  of  knight-hood,  the  moft 
noble  and  ancient  of  any  lav-order  in  the  world,  inftituted  by  king 
Edward  III.  This  order  con  fids  of  26  knights-companions,  ge¬ 
nerally  princes  and  peers,  whereof  the  king  of  England  is  the  fo- 
vereign  or  chief.  They  are  a  college  or  corporation,  having  a  great 
and  little  feat. 

Their  officers  are  a  prelate,  chancellor,  regifter,  king  at  arms, 
and  uffier  of  the  black  rod.  They  have  alfo  a  dean  with  1 2  canons, 
and  petty  canons,  vergers,  and  26  penfioners,  or  poor-knights. 
The  prelate  is  the  head.  This  office  is  veiled  in  the  biffiop  of 
Winchclter,  and  has  ever  been  fo.  Next  to  the  prelate  is  the  chan¬ 
cellor,  which  office  is  veiled  in  the  bifhop  of  Saliftbury,  who  keeps 
the  feals,  &c.  The  next  is  the  regifter,  who  by  his  oath  is  to  enter 
upon  the  regi'ftry,  the  ferutinics,  elections,  penalties,  and  other 
adls  of  the  order,  with  all  fidelity.  The  fourth  officer  is  garter, 
and  king  at  arms,  being  two  diltindt  offices  united  in  one  perfon. 
Garter  carries  the  rod  and  feepter  at  the  feaft  of  St.  George,  the 
protedtor  of  this  order,  wffien  the  fovereign  is  prefent.  He  no¬ 
tifies  the  eledtions  of  ncwr  knights,  attends  the  folcmnity  of  their 
inltallations,  carries  the  garter  to  the  foreign  princes,  &c.  He  is 
the  principal  officer  within  the  college  of  arms,  and  the  chief  of 
the  heralds. 

All  thefe  officers,  except  the  prelate,  have  fees  and  penfions. 
1  he  college  of  the  order  is  feated  in  the  calfle  of  Windfor,  w'ithin 
the  chapel  of  St.  George,  and  the  chapter-houfe,  eredted  by  the  foun¬ 
der  for  that  purpofe.  The  habit  and  enfign  of  the  order  are  a 
garter ,  mantle,  cap,  George,  and  collar.  The  four  firlt  were  afligned 
the  knights  companions  by  the  founder;  and  the  George  and  collar 
by  Henry  VIII.  The  garter  (fee  Plate  1 11  ,fig.  6,)  challenges  pre¬ 
eminence  over  all  the  other  parts  of  the  drels,  by  reafon  that  from 
it  the  noble  order  is  denominated;  that  it  is  the  firlt  part  of  the 
habit  prefented  to  foreign  princes,  and  abfent  knights,  who,  and  all 
other  knights  eledt,  are  therewith  firlt  adorned;  and  it  is  of  fo  great 
honour  and  grandeur,  that  by  the  bare  inveltiture  with  this  noble 
enfign,  the  knights  are  elteemed  companions  of  the  greatelt  military 
order  in  the  world.  It  is  worn  on  the  left  leg  between  the  knee  and 
calf,  and  is  enamelled  wfith  this  motto,  Honi  soit  qjlt x  mal 
v  pense;  i.  e.  “  Shame  to  him  that  thinks  evil  hereof.”  The 
meaning  of  which  is,  that  king  Edward  having  laid  claim  to  the 
kingdom  of  France,  retorted  fhame  and  defiance  upon  him  that 
fhould  dare  to  think  amifs  of  the  juft  enterprife  he  had  embarked 
in  for  recovering  his  lawful  right  to  that  crown,  and  that  the 
bravery  of  thofe  knights  whom  he  had  eledted  into  this  order  was 
fuch  as  w’ould  enable  him  to  maintain  the  quarrel  againft  thofe  who 
thought  ill  of  it. 

Tne  mantle  is  the  chief  of  thofe  veftments  made  ufe  of  on  folemn 
occafions.  It’s  colour  is  by  the  ftatutes  appointed  to  be  blue. 
The  length  of  the  train  of  the  mantle  only  diftinguifhes  the  fove- 
rcign  frorn  the  knights-companions  :  to  the  collar  of  the  mantle  is 
fixed  a  pair  of  long  firings,  anciently  wove  with  blue  filk  only,  but 
how  twilled  round,  and  made  of  Venice  gold  and  filk,  of  the  colour 
of  the  robe,  with  knobs  or  buttons,  and  talfels  at  the  end.  The 
left  ffioulder  of  the  mantle  has  from  the  inftitution  been  adorned 
with  a  large  garter ,  with  the  device  honi  soit,  &c.  within  this  is 
the  crofs  of  the  order,  which  was  ordained  to  be  worn  at  all  times 
by  king  Charles  1.  At  length  the  ftar  was  introduced,  which  is 
a  fort  of  crofs  irradiated  with  beams  of  filver.  The  collar  is  ap¬ 
pointed  to  be  compofed  of  pieces  of  gold  in  fafhion  of  garters ,  with 
the  ground  enamelled  blue,  and  the  motto  gold. 

The  manner  of  ele&ing  a  knight-companion  into  this  moft  noble 
order,  and  the  ceremonies  of  invelliture,  are  as  follow.  When  the 
fovereign  defigns  to  elect  a  companion  of  the  garter ,  the  chancellor 
of  the  order  draw's  up  the  letters,  which,  palling  both  under  the  fo¬ 
vereign  s  fign  manual  and  fignetof  the  order,  are  fent  to  the  perfon 
by  Garter  principal  king  of  arms,  and  are  to  this  effed:  “We  with 
the  companions  of  our  moft  noble  order  of  the  garter,  aflemblcd 
in  chapter,  holden  this  prefent  day  at  our  caftle  at  Windfor,  confi- 
dering  the  virtuous  fidelity  you  have  Ihewn,  and  the  honourable  ex¬ 
ploits  you  have  done  in  our  fcrvice,  by  vindicating  and  maintaining 
our  rights  be c.  have  elected  and  chofcn  you  one  of  the  companions 
of  our  order.  T.  hcrelore,  w’e  require  you  to  make  your  fpeedy  re¬ 
pair  unto  us,  to  receive  the  enligns  thereof,  and  be  ready  for  your 
inftallation  upon  the  day  of  this  prefent  month,”  &c.  The 

garter,  which  is  of  blue  velvet  bordered  with  fine  gold  wire,  having 
commonly  the  letters  of  the  motto  of  the  fame,  is,  at  the  time  ol' 
eleblion  buckled  on  the  left  leg  by  twro  of  the  fenior  companions, 
who  receive  it  from  the  fovereign,  to  whom  it  was  prefented  on  a 
velvet  cufhion  by  Garter  king  of  arms,  with  the  ufual  reverence 
whilft  the  chancellor  reads  the  following  admonition  enjoined  by 
the  ftatutes:  “  To  the  honour  of  God  omnipotent,  and  in  memo¬ 
rial  ofthe  blcfied  martyr  St.  George,  tie  about  thy  leg,  for  thy  re- 
nowi),  this  noble  garter ;  w'ear  it  asafymbol  of  the  moft  illuilrious 
order,  never  to  be  forgotten  or  laid  afide;  that  thereby  thou  mayeft 
be  admonifhed  to  be  courageous,  and  having  undertaken  a  juft  war 
in  which  thou  (halt  be  engaged,  thou  mayeft  Hand  firm,  valiantly 
fight,  and  fucceflively  conquer.”  The  princely  garter  being  thus 
buckled  on,  and  the  words  of  it’s  fignification  pronounced,  the 
knight  elcbl  is  brought  before  the  fovereign,  who  puts  about  his 
neck,  kneeling,  a  Iky-colourcd  ribband,  to  which  is  appendant, 
wrought  in  gold  within  the  garter ,  the  image  of  St.  George  on 
horfeback,  with  his  fword  drawn,  encountering  with  the  dragon. 
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In  the  mean  time  the  chancellor  reads  the  following  admonition  j 
“  Wear  this  ribband  about  thy  neck,  adorned  with  the' image  of 
the  bleifed  martyr  and  foldierof  Chrift  St.  George,  by  whofi.  imi¬ 
tation  provoked,  thou  mayeft  fo  overpafs  both  profperous  and  ad. 
verfe  adventures,  that  having  ftoutly  vanquifhed  thine  enemies  both 
of  body  and  foul,  thou  mayeft  not  only  receive  the  praife  of  this 
tranfient  combat,  but  be  crowned  with  the  palm  of  eternal  glory.” 
Then  the  knight  cleHcd  kiftes  his  fovereign’s  hand,  thanks  his  ma- 
jefty  for  the  great  honour  done  him,  rifes  up,  and  falutcs  all  the 
companions  feverally,  who  return  their  congratulations. 

Since  the  inftitution  of  this  order,  there  liave  been  eight  em« 
perors,  and  tw-enty-eight  kings,  befides  numerous  fovereign  princes, 
enrolled  as  companions  thereof.  It’s  origin  is  fomewhat  differently 
related:  the  common  account  is,  that  it  was  eretled  in  honour  of 
a  garter  of  the  countefs  of  Salisbury,  which  fhe  dropped  dancing 
with  kingEdw'ard,  and  which  that  prince  picked  up;  but  our  belt 
antiquaries  think  it  wras  inftituted  on  account  of  the  vidlory  over 
the  French  at  CrefTy,  where  the  king  ordered  his  garter  to  be  dif- 
plavcd  as  a  fignal  of  the  battle. 

Garter,  principal  king  at  arms,  an  office  inftituted  by  Henry  V. 
Garters  employment  is,  to  attend  the  fcrvice  of  the  order  of  the 
garter;  for  which  he  is  allowed  a  mantle  and  a  badge,  a  houfe  in 
Windfor-caftle,  and  penfions  both  from  the  fovereigns  and  knights, 
and,  laftly,  fees.  He  alfo  carries  the  rod  and  feeptre  at  every  feaft 
of  St.  George,  when  the  fovereign  is  prefent,  and  notifies  the  elec¬ 
tion  of  fuch  as  are  new  chofen ;  attends  the  folemnity  of  their  in- 
ftallations,  and  takes  care  of  placing  their  arms  over  tlvir  feats; 
and  carries  the  garter  to  foreign  kings  and  princes,  for  whi«'.h  fer- 
vice  it  has  been  ufual  to  join  him  in  commiflion  with  fome  peer, 
or  other  perfon  of  diftinftion. 

Garter,  in  heraldry,  fignifies  the  moiety  or  half  of  a  bend. 

GARTH,  is  ufed,  in  fome  parts  of  England,  for  a  little  backfide 
or  clofe,  alfo  for  a  dam  or  wear,  &c. 

Garth -men,  is  ufed  in  our  ftatutes  for  thofe  who  catch  fifth  by 
means  of  h(h-garths,  orw'ears. 

GARUM,  a  word  in  very  common  ufe  among  the  old  writer* 
on  medicine,  who  exprefled  by  it  a  pickle,  in  w'hich  fifh  had  been 
preferved.  The  principal  kind  of  fifh  they  preferved  in  this  manner 
V'as  the  mackarel. 

GAS,  in  chemiftry,  is  a  name  given  to  the  volatile  invifible  parts 
w  hich  cfcape  from  certain  bodies,  and  which  cannot  be  retained  and 
collected,  at  lead  without  great  difficulty  and  mixture  of  other  fub- 
ftances.  The  word  is  applied  by  Van  Flelmont  to  fignify  thofe 
elaftic  fluids  which  are  invifible,  and  notcondenfable  by  cold;  fe-- 
vcral  of  w'hich  he  has  deferibed:  fuch  are  th e  gas  vent ojurp,  or  at- 
mofpherical  air ;  gas fylv  fire,  or  the  fluid  expelled  during  fermenta¬ 
tions  and  effervefeenfes,  called  by  later  authors,  fixed, fa&iiious,  and 
fixable  air;  gas  pingue,  or  the  fluid  extricated  from  inflammable  fub- 
ftances  during  their  analyfis,  by  heat;  gas flammeum,  or  the  fluid 
produced  in  the  deflagration  of  nitre.  He  confidcrs  alfo  as  fo  many 
kinds  of  gas,  the  noxious  fluids  which  hover  over  the  Grotto  delle 
Cani  in  the  kingdom  of  Naples,  and  at  the  bottom  of  mines  and 
cellars,  and  that  which  arifes  in  the  burning  of  charcoal ;.  the  gas 
produced  by  the  putrefadlion  of  animal  bodies  ;  the  matter  which 
produces  the  plague;  the  gas  vi/ale,  or  arterial  fpirit  of  life;  and 
his  celebrated  archeus. 

GASCOIGN,  or  Gaskoing,  the  hinder  thigh  of  a  horfe,  com¬ 
mencing  from  the  ftifle,  and  reaching  to  the  ply,  or  bending  of  the 
ham. 

Gascoign,  or  hezoardic  powder,  in  medicine,  is  thus  formed: 
compound  powder  of  crab’s  claws  one  pound,  and  oriental  bezoar 
prepared  one  ounce ;  this  powder  is  made  up  into  balls,  called,  from 
their  inventor,  Gaf coign- balls. 

GASCONADE,  a  boaft  or  vaunt  of  fomething  very  improbable. 
The  term  is  taken  from  the  Gafcoons  In  France,  diftinguifhed  for 
bragging  and  rhodomontado. 

GASKETS,  on  fhip-board,  fmall  cords  ufed  to  fallen  the  fail* 
to  the  yards,  wffien  furled  up. 

GASTEROSTEUS,  (from  yaqr\%,  the  belly,  and  onov,  a  bone,) 
in  ichthyology,  a  genus  of  acanthopterygious  fifties,  diftinguifhed 
by  having  only  three  fmall  bones  in  the  branchioftyge  membrane, 
and  the  belly  almoft  intircly  covered  wfith  oblong  bony  laminae. 

To  this  genus  belong  the  common  llickle-back,  the  great  ftickle- 
back,  and  the  lefler  ftickle-back. 

GASTREPIPLOICA,  in  anatomy,  a  vein  that  opens  into  the 
trunk  of  the  vena  porta.  See  Vein. 

GASTRIC,  in  general,  is  applied  to  veins  belonging  to  the 
ftomach  or  ventricle. 

Gastric  juice,  among  phyffeians,  a  thin,  pellucid,  fpumous,  and 
faltifti  liquor,  which  continually  diftils  from  the  glands  of  the  fto¬ 
mach,  for  the  diflblution,  mixture,  and  dilution  of  our  food. 

Gastric  vrjfels,  in  anatomy,  the  arteries  and  veins  of  the 
ftomach. 

GASTRILOQUUS,  one  who  fpcaks  inwardly,  or  within  his 
ftomach,  and  whofe  voice  feems  to  come  from  afar  off.  See  Ven- 
triloquus. 

GAST.  ROCNEMIUS,  (from  yusny,  and  kvvjju.ii,  the  leg,)  in  ana¬ 
tomy,  a  name  common  to  two  mufcles,  conftituting  the  Jura,  or' 
calf  of  the  leg;  the  one  called  externus,  the  other  hit  emus.  See 
Plate  148,  fig.  1,  2. 

Gastrocnemius  externus,  called  alfo  furalis  externus,  and  ge¬ 
mellus  has  two  diftindl  flcfhy  originations  from  the  fuperior  and 
hindermoft  part  of  each  tubercle  of  the  low'er  appendage  of  the 
thigh-bone,  which,  in  their  defeent,  are  each  dilated  into  tw'o  fmall 
flefhy  bellies,  the  innermoft  of  which  is  thickell  and  largeft,  having 
each  a  different  feries  of  flefhy  fibres,  which  at  length  uniting,  make 
a  broad,  ftrong  tendon,  w'hich,  narrowing  itfelf,  joins  the  great 
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tendon  of  the  folaus,  four-fingers  breadth  above  it’s  infertion  from  the 
vs  calcis.  See  Plate  14.8,  fig.  66. 

Gastrocnemius,  or  fiuralis  internus,  called  alfo  /clonus,  from 
it’s  figure  refembling  a  fole-fifh,  is  placed  under  the  external.  It’s 
outer  tlefhy  part  is  covered  with  a  tranfparent  tendinous  expanfion, 
which  makes  it  appear  of  a  livid  colour.  See  Plate  148,  fig.  49. 

GASTROLATER,  fignifies  a  glutton,  or  belly-god. 

GASTROMANCY,  a  method  of  divination  by  water,  pra&ifed 
bv  the  ancient  Greeks  in  the  following  manner  :  they  filled  certain 
round  glalTes  with  fair  water,  about  which  they  placed  lighted  torches  ; 
then  invoiced  a  daemon,  praying  in  a  low  murmuring  voice,  and  pro- 
pofed  the  queftion  to  be  folved.  A  chafte  and  unpolluted  boy,  or  a 
woman  big  with  child,  was  appointed  to  obferve,  with  great  care 
and  exa£lnefs,  all  the  alteration  in  the  glades ;  at  the  fame  time 
defiring,  befeeching,  and  commanding  an  anfwer  ;  which,  at  length, 
the  daemon  ufed  to  return  by  images  in  the  glades  :  and  thefe,  by  re¬ 
flexion  from  the  water,  reprefented  what  fhould  come  to  pafs. 

GASTRORAPHY,  in  furgery,  exprefles  the  operation  of  the 
future,  or  fewing  up  wounds  in  the  abdomen. 

The  word  is  derived  from  ytxqvq,  the  belly,  or  abdomen,  and 
pcupri,  a  future. 

There  are  two  cafes  in  which  this  operation  is  abfolutely  neceffary  : 
the  firft  is,  where  the  wound  is  fo  large,  that  there  is  no  podibility 
of  retaining  the  inteftines  by  any  other  method  ;  for  as  the  inteftines 
are  continually  pufhed  forward  in  the  a£t  of  infpiration,  by  the 
action  of  the  diaphragm  and  the  abdomen,  the  falling  down  of  the 
inteftines  in  this  cafe  is  unavoidable,  and  therefore  the  operation  is 
necedary  ;  the  other  is  in  large  tranfverfe  wounds  of  the  abdomen, 
where  the  rrlufcles  are  divided,  but  the  peritonxum  is  not  con¬ 
cerned. 

In  wounds  of  the  abdomen  the  chief  inquiry  is,  whether  the 
omentum  or  inteftines  are  let  out  ;  if  none  of  thefe  have  burft  through 
the  wound,  the  lips  of  the  wound  muft  be  kept  as  clofe  together  as 
poffible  with  the  hands,  and  the  patient  kept  with  his  head  lying 
downwards,  till  the  wound  is  fufficiently  fecured  from  letting  out  the 
contents  of  the  abdomen :  but  when  the  inteftines  are  already  fallen 
out,  they  muft  be  returned  with  the  greateft  expedition,  left  they 
fhould  receive  any  injuries  from  the  external  air.  It  is  firft  to  be  ex¬ 
amined,  however,  whether  they  have  received  any  wound  or  not,  and 
whether  they  preferve  their  natural  warmth  and  colour ;  for  where 
they  are  cold,  livid,  or  dry,  or  wounded,  they  are  not  to  be  returned 
fuddenly,  but  fomented  with  warm  milk  and  water,  or  wrapped  up 
for  fome  time  in  the  caul  of  fome  animal  newly  killed,  till  they  have 
in  fome  degree  recovered  their  native  warmth  and  colour. 

You  will  eafily  perceive,  that  there  is  fome  hurt  in  the  inteftines, 
though  the  wound  does  not  immediately  appear,  if  there  is  a  more 
than  ordinary  fiaccidity  in  them  ;  and  when  this  is  the  cafe,  the 
reft  of  the  inteftines  muft  be  pulled  gently  forward  till  you  find  the 
wound. 

It  nothing  of  this  fort  is  the  cafe,  but  the  inteftines  are  in  their 
natural  ftate  and  condition,  they  muft  be  returned  in  the  following 
manner :  the  patient  muft  be  placed  in  a  fupine  pofture,  and  laid  on 
that  fide  that  is  oppofite  to  the  wound,  and  the  inteftine  muft  be  re¬ 
turned  by  the  aperture  of  the  wound  with  the  two  fore-fingers,  taking 
care  never  to  take  off  one  finger  till  the  other  is  on  the  gut ;  the 
patient  is  to  be  advifed  all  the  while  to  hold  his  breath,  and  the  lips 
of  the  wound  muft  be  then  brought  together.  If  the  inteftines 
have  been  forced  through  a  fmall  wound,  and  are  afterwards  fo  dif- 
tended  with  wind,  that  they  cannot  eafily  be  returned,  it  is  neceffary 
to  pull  the  inteftine  gently  forward,  that  more  of  it  may  come  out, 
and  the  wind  take  up  by  that  means  lefs  room  in  any  one  part  ;  an 
aftiftant  muft  then  gently  dilate  the  wound  as  far  as  may  be,  either 
with  his  hand,  or  with  two  hooks  fixed  in  the  internal  membrane, 
while  the  furgeon  returns  the  inteftines ;  when  this  is  done,  the  wound 
muft  be  fecurcd  firft  with  the  hand,  and  then  with  the  proper  dref- 
fmgs  ;  and  in  this  cafe  the  furgeon  may  avoid  the  ufe  of  this  painful 
operation. 

When  it  is  found  neceffary  to  perform  the  operation,  it  muft  be 
done  in  the  following  manner  :  firft  pafs  a  ftrong  double  or  quadruple 
thread,  well  waxed,  through  two  crooked  needles,  and  with  thefe 
flitch  up  both  ends  of  the  wound,  beginning  at  one  end  with  the 
upper  lip  of  the  wound,  paffing  the  needle  through  the  peritonaeum, 
mufcles  of  the  abdomen,  and  the  common  integuments,  from  within 
outwards,  leaving  only  the  breadth  of  a  thumb  between  the  flitches 
and  the  mouth  of  the  wound,  obferving  the  fame  method  in  palling 
the  other  needle  through  the  lower  lip  ;  while  you  are  paffing  the 
need'e  with  one  hand,  it  will  be  proper  to  fupport  the  lips  of  the 
wound  with  the  other,  to  prevent  the  inteftines  from  being  wounded. 
In  a  wound  of  two  fingers  breadth,  one  flitch  in  the  middle  will  be 
fuflicicnt ;  but  in  larger  wounds  the  flitches  muft  be  repeated  in 
proportion  to  their  fize,  leaving  a  thumb’s  breadth  between  each  of 
the  futures  ;  the  extremities  of  the  thread  are  to  be  left  hanging 
down  on  each  fide  ;  and  when  the  future  is  finifhed,  while  an  aifiltant 
holds  the  lips  of  the  wound  together,  thefe  ends  are  td  be  tied  in 
knots  in  the  following  manner :  both  ends  of  the  threads  are  to  be 
taken  up,  and  to  be  tied  firft  in  a  fingle,  then  in  a  flip  knot,  paffing 
a  fmall  bolder  between  the  two  knots,  to  prevent  the  fkin  from 
being  hurt.  Where  there  are  more  futures  than  one,  you  muft 
begin  at  the  upper  part  of  the  wound,  tying  them  down  in  order, 
that  before  the  lall  is  tied,  a  loft  tent  of  the  lize  of  a  finger,  with 
a  thread  faftened  to  the  end  of  it,  may  be  introduced  into  the  lower 
part  of  the  wound.  This  tent  will  keep  a  paflage  open  for  the 
evacuation  of  grumous  blood,  or  matter,  which  may  be  colle£led 
in  the  cavity  of  the  abdomen.  The  wound,  when  all  this  is  done, 
muft  be  anointed  with  fome  vulnerary  balfam,  and  covered  with 
pledgets  of  lint,  a  flicking  plaifter,  and  bolflers,  fecuring  all  with  the 
icapulary  bandage. 
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I  u  GASTROTOMY,  of  yurri£,  and  r e/xv®,  I  cut,  the  cutting  opeil 
the  belly ;  otherwife  called  the  Cesarian  fedlion. 

.  GATE,  in  architecture,  a  large  door,  leading,  or  giving  entrance 
into  a  city,  town,  caftle,  palace,  or  other  confiderable  building;  or 
a  place  giving  palfage  to  perfons,  horfes,  coaches,  or  waggons,  &c. 
As  to  their  proportion,  the  principal  gates  for  entrance  through 
which  coaches  and  waggons  are  to  pafs,  ought  never  to  be  lefs  than 
(even  feet  in  breadth,  nor  more  than  twelve,  which  laft  dimenfion 
is  fit  only  for  large  buildings.  The  height  of  a  gate  is  to  be  1-ji  of 
the  breadth,  and  fomewhat  more  ;  but  as  for  common  gates  in  inns* 
under  which  waggons  go  loaded  w'ith  hay,  ftraw,  &c.  the  height 
of  them  may  be  twice  their  breadth.  The  lelfier,  or  by-gates ,  are 
called  pofierns. 

Gate,  or  Gait,  in  the  manege,  called  in  French  train,  is  ufed 
for  the  going  or  pace  of  a  horfe. 

Gate,  in  a  military  fenfe,  is  made  of  ftrong  planks,  with  iron 
bars  to  oppofe  an  enemy.  They  are  generally  made  in  the  middle 
of  the  curtin,  from  whence  they  are  feen,  and  defended  by  the  two 
flanks  of  the  baftions. 

Private  gates  are  thofe  paflages  by  which  the  troops  can  go  out  of 
the  town  unfeen  by  the  enemy,  when  they  pafs  to  and  from  the  relief 
of  the  duty  in  the  outworks,  or  on  any  otner  occafion  which  is  to 
be  concealed  from  the  befiegers. 

Public  gates  are  thofe  paflages  through  the  middle  of  fuch 
curtins,  to  which  the  great  roads  or  public  ways  lead.  The  dimen¬ 
fion  of  thefe  are  uftially  about  thirteen  or  fourteen  feet  high,  and 
nine  or  ten  feet  wide,  continued  through  the  rampart,  with  proper 
recefles  for  foot  palTengers  to  (land  in  out  of  the  way  of  wheel - 
carriages.  The  front  of  the  gate- way  on  the  outfide  is  commonly 
ornamented  with  architeflure  either  of  the  Tufcan  or  Doric  order  ; 
and  over  the  vault,  which  covers  the  paflage,  clofe  to  the  town  wall, 
is  ereifted  a  building  of  about  eighteen  or  twenty  feet  fquare,  in 
which  the  portcullis  is  fufpended  ;  and  on  the  infide  of  the  rampart 
there  is  generally  another  building,  of  about  a  hundred  feet  in  front, 
and  thirty  deep,  and  high  enough  to  contain  one  or  two  floors  of 
rooms  for  one  of  the  town  officers  ;  the  ground-floor  ferving  for 
guard-rooms  for  the  troops  on  duty  at  the  gates.  See  Harrow, 
Herse,  &c. 

Gate  of  the  fea,  or  a  fea-gate,  is  ufed  when  two  {hips  lie  aboard 
one  another  in  a  wave  or  billow,  and  by  that  means  fometimes  be¬ 
come  rib-broken. 

GATHER,  in  the  fea-Language.  A  {hip  is  faid  to  gather  on 
another,  when  {he  gets  the  wind  of  her. 

G  AVAL  I,  in  the  materia  medica,  a  name  given  by  fome  of  the 
old  writers  to  bdellium. 

GAVEL,  or  Gabel,  in  law,  fignifies  tribute,  toll,  cuftom, 
yearly  rent,  payment,  or  revenue. 

Gavel,  is  what  we  more  ufually  call  the  gable. 

GAVELET,  Gaveletum,  in  law,  a  fpecial  and  ancient  kind 
of  ceflavit,  ufed  in  Kent,  where  the  cuftom  of  gavel-kind  continues ; 
whereby  the  tenant  {hall  forfeit  his  lands  and  tenements  to  the  lord, 
if  he  withdraw  from  him  his  due  rents  and  fervices. 

The  procefs  of  the  gavelet  is  thus  :  the  lord  is  firft  to  feek  by  the 
ftewardofhis  court,  from  three  weeks  to  three  weeks,  to  find  fome 
diftrefs  upon  the  tenement,  till  the  fourth  court ;  and  if,  at  that 
time,  he  find  none,  at  this  fourth  court  it  is  awarded,  that  he  take 
the  tenement  in  his  hand,  in  name  of  a  diftrefs,  and  keep  it  a  year 
and  a  day  without  manuring;  within  which  time,  if  the  tenant  pay 
his  arrears,  and  make  reafonable  amends  for  the  with-holding,  he 
{hall  have  and  enjoy  his  tenement  as  before:  if  he  come  not  before 
the  year  and  day  be  paft,  the  lord  is  to  go  to  the  next  county-court, 
with  witnefles  of  what  had  pafled  at  his  own  court,  and  pronounce 
there  his  procefs  to  have  farther  witnefles  ;  and  then,  by  the  award 
of  his  own  court,  he  fhail  enter  and  manure  the  tenement  as  his  own  : 
fo  that,  if  the  tenant  defire  afterwards  to  have  and  to  hold  it  as  before, 
he  muft  agree  with  the  lord.  ' 

GAVELMAN,  is  a  tenant  who  is  liable  to  pay  tribute. 

GAVELMED,  the  duty  of  mowing  grafs,  required  by  the  lord 
of  his  cuftomary  tenants. 

GAVELRIP,  bedreap,  or  duty  of  reaping,  at  the  lord’s  com¬ 
mand. 

GAVELSESTER,  a  certain  meafure  of  rent  ale.  This  duty 
elfewhere  occurs  under  the  name  of  tolsester  ;  in  lieu  ■whereof, 
the  abbot  of  Abingdon  was  wont  of  cuftom  to  receive  the  penny 
mentioned  by  Selden  :  it  is  alfo  the  fame  with  oak-gavel. 

GAVEL WERK,  denoted  work  done  by  the  tenant,  or  his  carts* 

GAUGE-//«e,  a  line  on  the  common  gauging  rod. 

Gauge  -point,  of  a  folid  meafure,  the  diameter  of  a  circle,  whofe 
area  is  equal  to  the  folid  content  of  the  fame  meafure.  Thus,  the 
folidity  of  a  wine  gallon  being  231  cubic  inches,  if  you  conceive  a 
circle  to  contain  fo  many  inches,  the  diameter  of  it  will  be  17.15  ; 
and  that  will  be  the  ^angc-point  of  wine  meafure.  And  an  ale  gallon 
containing  282  cubic  inches,  by  the  fame  rule,  the  gauge- point  for 
ale-meafure  will  be  found  to  be  19.15.  After  the  fame  manner 
may  the  gauge- point  of  any  foreign  meafure  be  obtained  ;  and  from 
hence  may  be  drawn  this  confequence,  that  when  the  diameter  of  a 
cylinder,  in  inches,  is  equal  to  the  gauge- point  of  any  meafure,  given 
likewife  in  inches,  every  inch  in  length  thereof  will  contain  an  integer 
of  the  fame  meafure,  e.  g.  in  a  cylinder  whofe  diameter  is  17.15 
inches,  every  inch  in  height  contains  one  intire  gallon  in  wine  meafure  ; 
and  in  another,  whofe  diameter  is  19-55  inches,  every  inch  in  length 
contains  one  ale  gallon. 

GAUGER,  a  king’s  officer  who  is  appointtd  to  examine  all  tuns, 
pipes,  hogfheads,  and  barrels  of  wine,  beer,  ale,  oil,  honey,  &c.  and 
give  them  a  mark  of  allowance,  before  they  are  fold  in  any  place 
within  the  extent  of  his  office. 
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A  DiiTertation  "on  GAUGING,  or  the  Art  of  Meafuring  the  Contents 
of  all  Kinds  of  Ueffels,  thereby  to  determine  the  Quantity  of  Liquids, 
(Ac.  they  contain. 

GAUGING  is  a  branch  of  dereometry.  The  principal  veflels 
that  come  under  it  s  operation  are  pipes,  barrels,  rundlets,  and  other 
cafes  ;  alfo  coolers,  vats,' backs,  (tills,  6cc.  The  folid  content  of 
cubical,  parallelopipedal,  and  prifmatical  veflels  is  lound  in  cubic 
inches,  See.  by  multiplying  the  area  of  the  bale  by  the  peipendicular 
altitude.  And  the  area  of  cylindrical  veli'els  is  found  by  multiplying 
the  area  of  the  circular  bafe  by  the  perpendicular  altitude.  Befoie 
the  content  of  a  cafk  can  be  known,  it  s  form  or  fliape  mud  be  con- 
fulered  :  for  though  the  diameters  and  length  of  one  cafk  may  be 
equal  to  thbfe  of  another,  yet  one  of  them  may  contain  feveral  gal¬ 
lons  more  than  the  other  ;  and  therefore  the  content  of  all  calks 
cannot  be  found  by  the  fame  rule. 

Here  we  may  add  fuch  decimal  multipliers,  for  the  difference 
between  bung  and  head  diameters  as  have  been  found  by  experience 
to  be  the  trued,  and  bed  fuited  to  ( the  feveral  varieties  or  curvatures 
of  cafks. 

Fird  variety,  or  daves  very  much  bulging, 

Second  variety,  or  daves  not  fo  much  curved, 

Third  variety,  or  daves  dill  lefs  curved, 
fourth  variety,  or  daves  almoft  ffrait,  — 

The  following  rule  will  ferve  tor  gauging  cafks  by  the  pen  : 
the  difference  of  the  bung  and  head  diameters  of  any  cafk, 
multiply  that  difference  by  the  number  which  dands  againd  the 
name  of  the  cafk  given  in  the  table  ;  add  the  product  to  the  head 
diameter ;  and  the  him  will  be  the  diameter  of  a  cylinder,  which, 
being  of  the  fame  length  with  the  given  cafk,  will  contain  as  much  ; 
fquare  the  diameter  thus  found,  and  multiply  that  fquare  by  the 
length,  and  divide  the  produd  by  359  for  beer  gallons,  and  294 
for  vfine. 

The  multipliers,  for  a  cade,  which  is  taken  for  varieties. 


,7  or  ,695 
,65  or  ,63 
,6  or  ,56 

<55  or  >5* 
take 

and 


greated  bulge, 
next  lefs. 
next  lefs  to  that, 
next  lefs  to  that. 


of  a  fpheroid  —  1  ,7 

The  middle  -1  2.of  aparab.  fpindle  l  ,63^ 
frudrum  j  3.  two  conoids  —  j  ,56 

l_  4.  two  cones  —  J  ,5 1  „ 

Example.  Let  a  cafk  be  taken  as  the  middle  1  ruff  rum  of  a  fpheroid, 
the  bung  diameter  of  which  is  32  inches,  the  head  26,  and  length 
,50  inches;  what  is  the  content  in  beer  and  wine,  gallons?  32 — 26 
V-7 — po.  To  which  add  26,  and  we  (hall  have  30,2  for  the 

mean  diameter;  and  go,2]2rrr9 12,04  which  multiplied  by  the 

length  go  will  give  4,3602  >  and  beer  gallons;  and 

359 

rar  135,1  wine  gallons. 


The  contents  of  other  caflcs  may 


294 

be  found  in  the  fame  manner  by  uling  the  proper  multipliers.  See 
Everard’s  Sliding-toA. 

But  gauging,  as  now  pradlifed,  is.  chiefly  done  by  means  of  inftru- 
ments  called  gauging-rods,  or  rules,  which  do  the  bufinefs  at  once, 
and  anfwer  the  queitiou  without  fo  much  calculation  ;  which  is  no 
•iriconfiderable  addition,  both  to  the  eafe  and  dil patch  of  the  work. 
This  inflrumentul  way  of  gauging,  therefore,  we  fhall  here  chiefly 
infid  upon. 

Conf  ruction  of  a  Gauging-^/,  whereby  the  content  of  any  cylindri¬ 
cal,  or  common  veffel ,  is  eafily  had.  Take  the  diameter  A  B  of  a 
cylindrical  veflel,  ABDE,  Plate  1 3 1 ,  fig.  11,  that  holds  one  of  the 
meafures  wherein  the  fluid  is  edimated,  e.  g.  gallons,  and  join  it  at 
right  angles  to  the  indefinite  line  A  7.  From  A  to  1,  fet  off  a  right 
line  equal  to  A  B  ;  then  will  B  1  be  the  diameter  of  a  vefiel,  that 
holds  two  meafures,  or  gallons,  of  the  fame  height  as  the  former. 

Again,  let  A  2  — B  1 ;  then  will  B  2  be  the  diameter  of  a  veflel 
that  holds  three  meafures,  but  of  the  fame  height  as  that  which 
only  holds  one.  And  after  the  fame  manner,  find  the  diameter  of 
other  large  veflels,  B  3,  B  4,  B  5,  B  6,  B  7,  &c, 

Ladly,  fet  off  the  feveral  divilions  thus  found,  A  1,  A  2,  A3,  &c. 
upon  the  fide  of  a  rod  or  rule  ;  and,  on  the  other,  the  height  or  depth 
of  a  cylinder,  that  holds  one  meafure  or  gallon,  repeated  as  oft  as  it 
will  go.  Thus  is  the  gauging- rod  complete. 

For  cylinders,  that  have  the  fame  altitude,  are  to  each  other  as 
the  fquares  of  their  diameters  ;  confeqitently,  the  fquare  of  the  dia¬ 
meter  of  the  veflel  that  holds  2,  3,  or  4  gallons,  mud  be  double,  triple, 
or  quadruple  of  that,  which  only  holds  one.  And  dnee  in  the  fird, 
A  A  1,  the  fquare  of  B  1  is  double,  that  of  B  2  triple,  that  of 
B  3  is  quadruple,  &c.  it  is  evident,  that  the  right  lines  A  2,  A  3, 
A  4,  Sc c.  are  the  diameters  of  the  veflels  required. 

Thefe  divifions,  therefore,  being  applied  to  the  fide  of  a  cylindrical 
veflel,  it  will  immediately  appear  how  many  meafures,  e.  g.  gallons, 
a  cylindrical  veflel  of  that  bafe,  and  of  the  height  of  that  which  holds 
one  gallon,  will  contain. 

Wherefore,  finding  by  the  divifions  on  the  other  fide  of  the  rod, 
how  often  the  height  of  one  gallon  is  contained  in  the  height  of  the 
given  veflel  ;  and  multiplying  the  diameter  before  found  by  this 
number  ;  the  produdl  will  be  the  number  of  gallons  the  veflel  con¬ 
tains.  _ 


Thus,  e.  g.  if  the  diameter  of  the  cylindrical  veflel  be  8,  and 
n’s  height  12,  it’s  contents  will  be  96  gallons. 

Note,  i°.  The  lefs  you  take  the  height  of  the  cylinder  containing 
one  gallon,  the  greater  will  the  diameter  of  the  bafe  be :  whence 
both  that,  and  the  diameters  of  the  cylinders  containing  feveral 
gallons,  will  be  -the  more  eafily  divifible  into  lefler  parts.  Bayer 
d;re£ls  fuch  height  to  be  only  one  digit,  or  tenth  of  an  inch. 

20.  1  he  diameters  of  veflels  holding  one  or  more  decimal  parts. of 
a  gallon  will  be  had,  by  dividing  one  of  more  decimal  parts  of  the 
veflel  holding  a  whole  gallon,  by  it’s  height  ;  which  gives  us  the  area 
oi  the  circular  bafe;  from  whence  the’  diameter  is  eafily  found  by 
the’ rules  delivered  under  Diameter,  Circle,  Sc c.  And  after  the 


fame  manner,  the  diameters  are  found  for  the  divifions  of  veflels, 
that  hold  two  or  more  gallons. 

Ufe  of  the  Gauging^.  To  find  the  content  of  a  cafk  :  that  is, 
to  determine  the  number  of  meafures,  e.  g.  gallons,  it  will  hold: 
apply  the  gauging-rod  to  the  veflel,  as  directed  in  the  preceding  ar¬ 
ticle,  and  find  both  the  length  of  the  cafk,  A  C,  fig.  12,  and  both 
diameters,  G  H,  and  A  B.  Now,  as  we  find,  by  experiment, 
how  far  foever  it  may  be  from  geometrical  exa&nefs,  that  a  common 
ca(k  of  this  form  may  fafely  enough  be  reputed  as  a  cylinder,  vvhofe 
bafe  is  a  medium  between  the  head  and  the  belly  ;  find  fuch  medium, 
which  call  the  equated  diameter. 

Then  multiplying  the  number  thus  found  by  the  length  of  the 
cafk  A  C,  the  product  will  be  the  number  of  meafures  the  vefiel 
contains. 

Suppofe,  e.  g.  AB— 8,  andGH  =  i2,  and  A  0=15,  the 
equated  diameter  will  be  10k  which  multiplied  by  15,  gives  the 
capacity  of  a  cafk,  150  meafures. 

If  it  happen,  that  the  diameters  of  the  two  ends  be  not  equal, 
meafure  them  both,  and  take  half  their  fum  from  the  diameter 
to  work  by. 

There  is  another  method  whereby  the  content  of  a  veflel  is  ■  had 
without  any  calculation  at  all,  which  obtains  in  divers  parts  of 
Germany  and  the  Low-Countries:  but  as  this  fuppofes  all  veflels  to 
be  fimilar  to  each  other,  and  their  length  double  of  the  equated 
diameter,  that  is,  of  half  the  fum  of  the  diameters  A  B,  and  G  H, 
it  is  not  fafe  to  ufe  it  in  all  places.  Kepler,  however,  prefers  it 
fo  much  before  all  others,  as  including  all  the  precautions  poflible, 
that  he  recommends  it  to  the  public,  to  ena£t  it  by  law,  that  all 
cafks  be  made  in  this  proportion. 

The  methods  of  gauging,  which  chiefly  obtain  among  us,  are,  by 
the  four-foot  gauging-rod,  and  Everard’s  jllding  rule. 

Defcription  and  uje  of  the  four-foot  Gauging -rod.  The  four-foot 
gaugtng-rod,  represented  in  Plate  149,  fig.  20.  is  ufually  made  of 
box,  and  confifls  of  four  rules,  each  a  foot  long,  and  about  three- 
eighths  of  an  inch  fquare,  joined  together  by  three  brafs  joints;  by 
which  means  the  rod  is  rendered  four  feet  long,  when  the  four  rules 
are  quite  opened,  and  but  one  foot  when  they  are  all  folded  together. 

On  the  fird  face  of  this  rod,  marked  4,  are  placed  two  diagonal 
lines;  one  for  beer,  and  the  other  for  wine:  by  means  of  which 
the  content  of  any  common  veflel  in  beer  or  wine  gallons,  may  be 
readily  found,  by  putting  the  rod  in  at  the  bung-hole  of  the  veflel, 
till  it  meets  the  interfedlion  of  the  head  of  the  veflel  with  the  Haves 
oppolite  to  the  bung-hole.  For  didindlion  of  this  line  there  is 
written  thereon,  beer  and  wine  gallons. 

On  the  fecond  face,  5,  are  a  line  of  inches,  and  the  gauge-line; 
which  is  a  line  exprefling  the  areas  of  circles,  whofe  diameters  are 
the  correfpondent  inches  in  ale  gallons.  At  the  beginning  is 
written,  ale  area. 

On  the  third  face,  6,  are  three  feales  bf  lines;  the  fird,  at  the  end 
of  which  is  written  hogfhead,  is  for  finding  how  many  gallons  there 
are  in  a  hogfliead,  when  it  is  not  full,  laying  with  it’s  axis  parallel 
to  the  horizon.  The  fecond  line,  at  the  end  ot  which  is  written  B.  L. 
dignifying  a  butt  lying,  is  for  the  fame  ufe  as  that  for  the  hogfhead. 
The  third  line  is  to  find  how  much  liquor  is  wanting  to  fill  up  a  butt 
when  it  is  Handing:  at  the  end  of  it  is  written  B.  S.  fignifyinga 
butt  funding.  In  the  half  of  the  fourth  face  of  the  gauging- rod,  7, 
there  are  three  feales  of  lines,  to  find  the  wants  in  a  firkin,  kilderkin, 
and  barrel,  lying  with  their  areas  parallel  to  the  horizon;  they  are 
didinguifhed  by  letters  F.  K.  B.  for  a  firkin,  kilderkin,  and  barrel. 

Ufe  of  the  diagonal  lines  on  the  Gauging -rod.  To  find  the  contents 
of  a  veflel  in  beer  or  wine  gallons,  put  the  brafed  end  of  the  gauging- 
rod  into  the  bung-hole  of  the  cafk,  with  the  diagonal  lines  upwards, 
and  thrud  this  brafed  end  to  thb  meeting  of  the  head  and  daves  ;  and 
then  with  chalk,  make  a  mark  at  the  middle  of  the  bung-hole  or  the 
veflel,  and  alfo  on  the  diagonal  lines  of  the  rod,  right  againd,  over 
one  another,  when  the  brafed  end  is  thrud  home  to  the  head  and 
daves  :  then  turn  the  gauging-rod  to  the  other  end  of  the  veflel,  and 
thrud  the  brafed'  end  hoihe  to  the  end,  as  before. 

Ladly,  fee  if  the  mark  made  on  the  gauging-rod  come  even  with 
the  mark  made  on  the  bung-hole,  when  the  rod  was  thrud  to  the 
other  end  ;  which  if  it  be  done,  the  mark  made  on  the  diagonal  lines 
will,  on  the  fame  lines,  fhew  the  whole  content  of  the  cafk  in  beer 
or  wine  gallons. 

If  the  mark  on  the  bung-hole  be  not  right  againd  that  made  on 
the  rod,  w-henyou  put  it  the  other  way,  then,  right  againd  the  mark 
made  on  the  bung-hole,  make  another  on  the  diagonal  lines  ;  and 
the  divifion  on  the  diagonal  line  between  the  two  chalks,  w’ill  fhe.w 
the  vedel’s  whole  content  in  beer  or  wine  gallons. 

Thus,  e.  g.  if  the  diagonal  line, of  a  veflel  be  28  inches  four 
tenths,  it’s  contents  in  beer  gallons  will  be  near  51,  and  in  wine 
gallons  62. 

If  a  vedel  be  open,  as  a  half-barrel,  tun,  or  copper,  and  the  mea¬ 
fure  from  the  middle  on  one  fide,  to  the  head  and  daves,  be  38  inches, 
the  diagonal  line  gives  122  beer  gallons ;  half  of  which,  viz.  6 1,  is 
the  content  of  the  open  half  tub. 

If  you  have  a  large  vedel,  as  a  tun  or  copper,  and  the  diagonal  line, 
taken  by  a  long  rule,  prove  70  inches ;  the  content  of  that  vedel  may 
be  found  thus : 

Every  inch,  at  the  beginning-end  of  the  diagonal-line,  call  ten 
inches.  Thus  ten  inches  become  100  inches  ;  and  every  tenth  of  a 
gallon  call  100  gallons  ;  and  every  whole  gallon  call  1000  gallons. 

Exam.  At  44,8  inches,  on  the  diagonal  beer-line,  is  200  gallons  ; 
fo  that  4  inches  48  parts,  now  called  44  inches  8  tenths,  is  jud  two- 
tenths  of  a  gallon,  now  called  200  gallons  :  fo  alfo,  if  the  diagonal  line 
be  76  inches,  and  7  tenths,  a  clofe  cafk  of  fuch  diagonal,  will 
hold  1000  beer  gallons ;  but  an  open  caflc  but  half  fo  much,  viz. 
500  beer  gallons. 

Ufe  of  the  Gauge -line.  To  find  the  content  of  any  cylindrical 
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veflel  in  ale  gallons  ;  feek  the  diameter  of  the  veflel  in  inches,  and, 
juft  agaiuft  it,  on  the  gauge-line,  is  the  quantity  of  ale'gallons  contained 
in  one  inch  deep  ;  this,  multiplied  by  the  length  of  the  cylinder,  will 
give  it’s  content  in  ale  gallons. 

For  example,  fup'pofe  the  length  of  the  veflel  32,06,  and  the 
diameter  of  it’s  bale  25  inches  ;  to  find  what  is  the  content  in  ale 
gallons  ? 

Right  againfl:  25  inches,  on  the  gauge-line,  is  one  gallon,  and  74,5 
of  a  gallon  ;  which  multiplied  by  32,06  the  length,  gives  55,9447 
gallons  for  the  content  of  the  veflel. 

The  bung  diameter  of  a  hogftiead  being  25  inches,  the  head  dia¬ 
meter  22  inches,  and  the  length  32,06  inches  ;  to  find  the  quantity 
of  ale  gallons,  contained  in  it  \ 

Seek  25,  the  bung  diameter,  on  the  line  of  inches  ;  and  right 
againfl  it,  on  the  gauge-line,  you  will  find  1,745  ;  take  one-third  of 
it,  which  is  ,580,  and  fet  it  down  twice  :  feek  22  inches  in  the  head 
diameter,  and  againfl  it  you  will  find,  on  the  gauge-line,  1,356  ;  one- 
third  of  which  added  to  twice  ,580,  gives  1,6096.;  which  multi¬ 
plied  by  the  length  32,06,  the  produdt  will  be  51,603776,  the 
content  in  ale  gallons. 

Note,  this  operation  fuppofes,  that  the  aforefaid  hogfhead  is  in  the 
figure  of  the  middle  fruflrum  of  a  fpheroid. 

The  ufe  of  the  lines  on  the  two  other  faces  of  the  rod  is  very  eafy  ; 
you  need  only  put  it  downright  into  the  bung-hole  (if  the  veflel  you 
defire  to  know  the  quantity  of  ale  gallons  contained  therein  be  lying), 
to  the  oppofite  (laves  ;  and  then  where  the  furface  of  the  liquor  cuts 
any  one  of  the  lines  appropriated  to  that  veflel,  will  be  the  number 
of  gallons  contained  in  that  veflel. 

The  defeription  and  ufe  of  Everard’s  fliding-rule  to  gauging,  fee 
tinder  SuDiNGirw/c. 

GAVILAN,  a  fpecies  of  hawk,  common  in  the  Philippines  ; 
it  is  fume  what  larger  than  our  fparrow-hawk,  and  is  otayellowilh 
colour  on  the  back  and  wings,  am!  whitiih  under  the  belly  :  it  is  the 
moll  common  of  all  the  birds  of  prey  111  that  part  of  the  world,  and 
is  very  voracious  and  mifchievous- 

GAUNT,  an  old  w7ord  for  lean,  or  lank.  Thus,  we  fay,  a gauni- 
btllied,  or  light-bellied  horfe,  when  his  belly  (brinks  up  towards  his 
flanks. 

GAV.OTTA,  in  mufic,  a  kind  of  dance,  the  air  whereof  has 
two  ftrains,  briik  and  lively,  and  in  common  time  ;  each  of  it’s, 
drains  is  played  twice  over,  the  firft  has  ulually  four  or  eight  bars, 
and  the  fecond  contains  eight,  twelve,  or  more.  The  time  begins 
with  a  minim,  or  two  crotchets,  or  notes  of  equal  value,  and  the 
hand  rifling  ;  and  ends  with  the  fall  of  the  hand  upon  the  dominant, 
or  mediant  of  the  mode,  never  upon  the  final,  unlefs  it  be  a  rondeau. 
And  the  lafl  begins  with  the  rife  of  the  hand,  and  ends  with  the  fall 
upon  the  final  of  the  mode. 

Gavotta,  tempo  di,  is  when  only  the  time  or  movement  of  a 
gavotta  is  imitated,  without  any  regard  had  to  the  meafure  or  number 
of  bars,  or  Arams. 

GAURA,  in  botany,  a  genus  of  the  oSfandria  monogynia  clafs  : 
the  calyx  is  tubulous,  and  divided  into  four  fegments  ;  the  corolla 
confills  of  four  petals;  and  the  fruit  is  a  quadrangular  nut,  con¬ 
taining:  a  Tingle  feed. 

GATJRES,  or  rather  Gavkes,  or  Gabres.  See  Gabres. 

GAWSE,  or  Gawze,  in  commerce,  a  very  thin,  flight,  tranf- 
parent  kind  of  fluff,  woven  fometimes  of  filk,  and  fometimes  only 
of  thread. 

The  gawze- loom  is  much  like  that  of  the  common  weavers, 
though  it  has  feveral  appendages  peculiar  thereto.  Some  gawzes 
are  figured  with  flowers  of  gold  and  filver,  on  a  filk  ground  ;  thefe 
lafl  are  chiefly  brought  from  China. 

GAYT1CPUA,  in  zoology,  the  name  of  an  American  fpecies 
of  ferpent,  faid  to  be  found  only  in  the  kingdom  of  Razim.  It 
grows  to  a  vaft  fize  ;  and  (links  fo  intolerably,  that  no  creature  can 
bear  to  be  near  it. 

GAZA  giovane,  the  fmall  white  heron.  It’s  body  is  of  a  pure 
and  perfedt  fnow-white,  and  it  has  a  fhort  crell  on  the  hind  part  of 
it’s  head,  and  a  naked  greenifli  fpace  about  it’s  eyes.  It’s  feet  alfo 
arc  green,  but  are  fometimes  covered  with  blackifh  feales.  The 
feathers  of  thecreffare  very  foft  and  white,  and  are  much  valued; 
but  they  are  ufually  pulled  off  before  it  is  offered  to  fale. 

GAZAR,  a  name  ufed  by  fome  authors  for  the  bay-tree. 

GAZELLA,  or  antelope,  the  name  of  feveral  fpecies  of  goats  :  as 
1.  The  African  gazella,  called  alfo  antelope  and  dorcas  Lyhlca,  the 
horns  of  which  are  cylindric,  and  half-way  arched.  2.  The  Indian 
gazella  or  antelope,  with  very  long,  cylindric,  and  llrait  horns,  annu- 
lated  at  the  bafe.  3.  Another  fpecies  of  African  gazella,  with  cylin¬ 
dric,  arched,  and  perfectly  annulated  horns.  T  his  lull  is  a  fmall, 
but  very  beautiful  fpecies,  and  greatly  refembles  the  common  deer 
in  (hape :  the  horns,  which  arife  from  the  middle  of  the  forehead, 
are  of  a  beautiful  black  colour,  and  annulated  all  the  way  from  the 
bafe  to  the  very  tips.  Some  fpecies  of  the  antelqpeform  herds  of  two 
or  three  thoufand,  while  others  keep  in  fmall  troops  of  five  or  fix. 

The  white-footed  gazella,  or  antelope  of  India;  (reprefented  in 
Plate  71,)  has  fhort  horns  bending  a  little  forward  ;  large  ears,  marked 
with  two  black  ffripes  ;  a  fmall  black  mane  on  the  neck  and  half¬ 
way  down  the  back  ;  a  tuft  of  long  black  hairs  on  the  fore-part  of  the 
neck  ;  above  that  a  large  fpot  of  white  ;  another  between  the  fore¬ 
legs  on  the  chefl  :  one  white  fpot  on  each  fore-foot ;  two  on  each 
hind-foot  ;  a  tong  tail  tufted  with  black  hairs;  the  height,  to  the  top 
of  the  -fhoulders,  about  four  feet,' and  the  colour  a  dark  grey.  The 
female  is  of  a  pale  brown  colour,  without  horns,  and  having  on 
each  foot  three  tranfverfe  bands  of  black,  and  two  of  white. 

GAZETTE,  a  newfpaper,  or  printed  account  of  the  tranfadtions 
of  all  the  countries  in  the  known  world,  in  a  loofe  fheet,  or  halt- 
fheet.  This  name  is  chiefly  confined  to  thofe  papers  of  news 
publilhcd  by  the  authority  of  different  powers. 
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The  word  is  derived  from  gazclta,  a  Venetian  coin,  which  was  the 
ufual  price  of  the  firft  newfpaper  printed  there,  and  afterwards  given 
to  the  paper  itfelf. 

Gazettes,  which  mod  people  look  on  as  trifles,  are  by  fome  held 
the  moft  difficult  kind  of  compofitions  that  have  appeared.  They 
require  a  very  extenfive  acquaintance  with  the  languages,  and  all  the 
terms  thereof,  and  a  great  facility  and  command  of  writing,  and  of 
relating  occurrences  with  perfpicuity,  and  in  few  words. 

To  write  a  gazette,  a  man  fhould  be  able  to  fpeak  of  war  both  by 
land  and  fea  :  be  thoroughly  acquainted  with  every  thing  relating  to 
geography,  the  hiftory  of  the  times,  and  that  of  the  noble  families  ; 
with  the  feveral  interefts  of  princes,  the  fecrets  of  courts,  and  the 
manners  and  cuffoms  of  all  nations. 

GAZONS,  in  fortification,  pieces  of  frefh  earth,  covered  with 
grafs,  and  cut  in  form  of  a  wedge,  about  a  foot  long  and  half  a  foot 
thick,  to  line  the  outfides  of  works  rnadd  of  earth,  as  ramparts, 
parapets,  &c.. 

The  firft  bed  of  gazons  is  fixed  with  pegs  of  wood,  the  fecond  bed 
fhould  be  laid  fo  as  to  bind  the  former,  by  being  placed  over  it’s 
joints  ;  and  fo  continued  till  the  works  are  finifticd.  Between  thefe 
beds  it  is  ufual  to  fow  all  forts  of  binding  herbs,  in  order  to  ftrengthen 
the  ramparts,  and  prevent  their  mouldering. 

GAZOPHYLACIUM,  in  Jewilh  antiquity,  the  treafury-chamber 
in  the  temple,  where  the  rich  confecrated  prefents  were  kept ;  alfo 
the  rooms  where  the  provifions  of  the  temple  were  laid  up,  See.  In 
the  gofpel,  the  chefl  into  which  people  call  their  offerings.  Mark 
xii.  41,  43.  Luke  xxi.  1.  Among  naturalifts,  it  denotes  a  col¬ 
lection  of  figures  of  curious  fubjedts. 

GAZOPHYLAX,  the  treasurer  of  the  ancient  kings  ofPerfia. 

GEERS,  a  general  term  for  trappings,  harnefs,  and  all  other 
things  belonging  to  draught-horfes  or  oxen. 

GEHENNA,  a  feripture  term,  which  has  perplexed  the  critics, 
and  is  rendered  ’hell  by  our  translators.  See  Matt,  v.  22,  29,  30. 
x.  28.  xviii.  9.  xxiii.  15,  33.  Mark  ix.  43,  45,  47.  Luke 
xii.  5.  James  iii.  6. 

The  word  is  formed  from  the  Hebrew  gehinnem,  i.  e.  valley  of 
Hinnom.  In  that  valley,  which  was  near  Jerufalem,  there  was  a 
place  named  Tophet,  where  fome  Jews  facrificed  their  children  to 
Moloch,  by  making  them  pafs  through  the  fire.  King  Jofiah,  to 
render  this  place  for  ever  abominable,  made  a  cloaca  of  common- 
fewer  thereof,  where  all  the  filth  and  carcafes  in  the  city  were  caft. 

GELATINOUS,  among  the  phyficians,  is  applied  to  any  thing 
approaching  the  glutinous  confidence  of  a  jeElY. 

GELDER-n/e,  in  botany.  The  common  marfh  alder,  which 
grows  naturally  in  marlhy  grounds,  and  on  the  (ides  of  rivers  iii 
"many  parts  of  England,  is  not  often  kept  in  gardens  :  it  is  called  by 
fome  the  gelder-roje,  with  flat  flowers,  to  diftinguifh  it  from  the  other 
whofe  flowers  are  globular.  The  marfh  alder  is  the  original  fpecies, 
and  the  gdder-roje  is  a  variety  which  accidentally  arofe  from  it. 
The  former  has  a  border  of  male  flowers,  which  are  large,  and  the 
middle  of  the  umbel  is  compofed  of  hermaphrodite  flowers,  which 
are  fucceeded  by  oval,  red  berries  :  the  latter  has  all  male  flowers,  of 
the  fame  fize  and  fhape  with  thofe  of  the  border  of  the  firft,  fo  that 
they  fvvell  out  into  a  round  figure,  which  has  occafioned  fome 
country  people  to  give  it  the  name  of  fnow-ball  tree.  This  fort  is 
cultivated  in  gardens  for  the  beauty  of  the  flowers,  which  make  a  fine 
appearance  during  their  continuance.  It  will  rife  to  the  height  of 
eighteen  or  twenty  feet,  if  permitted  to  (land.  The  common  gelder- 
roje  is  belt  propagated  from  layers  or  cuttings :  they  love  a  moift  foil. 
See  Way  -faring  tree. 

GELDING,  the  operation  of  caftrating  any  animal,  particularly 
horfes. 

This  operation  confifts  in  cutting  out  the  tefticles  ;  in  performing 
which,  three  things  are  to  be  obferved :  firft,  regard  is  to  be  had  to 
their  age  ;  next,  to  the  feafon  of  the  year  ;  and,  laftly  to  the  date  of 
the  moon.  For  the  firft,  if  the  operation  is  to  be  performed  on  a 
colt  ;  he  may  be  gelded  at  nine  or  at  fifteen  days  old,  if  the  tefticles 
be  come  down,  becaufe  the  fooner  he  is  gelt  the  better  it  will  be  for 
his  growth,  fhape,  and  courage  ;  though  a  horfe  may  be  gelt  at  any 
age,  if  proper  care  be  taken  in  the  cure.  As  for  the  fecond,  the  bed: 
time  is  about  April  or  May,  or  elfe  about  the  latter  end  of  September. 
And  for  the  third,  the  wane  of  the  moon  is  the  fitted  time  for  per¬ 
forming  this  operation. 

The  manner  of  geldmg  is  as  follows  :  the  bead  being  caft  down  on 
fome  foft  place,  the  operator  takes  the  (tones  between  his  foremoft 
and  his  great  finger,  and  flitting  the  cod,  preffes  the  (tones  forth : 
then  taking  a  pair  of  nippers,  made  very  fmooth,  either  of  ftcel,  box, 
or  brazil-wood,  he  claps  the  firings  of  the  (tones  beween  them,  very 
near  to  where  the  (tones  are  fet  on,  and  preffes  them  fo  hard,  that 
there  may  be  no  flux  of  the  blood  ;  then,  with  a  thin,  drawing  cau¬ 
terizing  iron,  made  red-hot,  fears  away  the  (tone . 

This  done,  he  takes  a  hard  plaifler  made  ot  refin,  wax,  and  wafhed 
turpentine,  well  diffolved  together,  and  melts  it  on  the  head  of  the 
(Kings  :  that  being  done,  he  fears  them,  and  melts  more  of  the  falve, 
till  fuch  time  as  he  has  laid  a  good  thicknefs  of  it  upon  the  firings. 

This  being  done  to  one  (tone,  the  nippers  are  loofened,  and  the 
like  is  done  to  the  other  ;  and  the  two.  flips  of  the  cod  are  then  filled 
with  white  fait,  and  the  outfide  of  the  cod  is  anointed  with  hog’s 
greafe ;  and  thus  they  let  him  rife,  and  keep  him  in  a  warm  (table, 
without  tying  him  up. 

If  he  fwells  much  in  his  cods  or  (heath,  they  chafe  him  up  and 
down  ;  and  make  him  trot  an  hour  in  a  day,  and  he  foon  recovers. 

The  manner  ot  gelding  a  hog  is  as  follows  ;  the  operator,  after 
having  made  two  crofs  (lips  or  incifions,  on  the  midft  of  the  (tones, 
preffes  them  out,  and  anoints  the  fore  with  tar.  But  another  more 
general  method,  yet  fomewhat  more  dnngerous  if  not  well  done,  is, 
firft  to  cut  the  (tone  on  the  top,  and  after  having  drawn  that  one 

forth, 
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forth,  the  operator  puts  in  his  fingers  at  the  fame  flip,  and,  with  a 
lancet,  cuts  the  (kin  between  the  two  (tones,  and  by  that  (lit  prefles 
out  the  other  ftone.  Then  having  cleanfed  out  the  blood,  he  anoints 
the  part  with  frdh  greafe  :  and  thus  there  is  but  one  incifion  made  in 
the  cod.  Boar-pigs  ought  to  be  gelt  about  fix  months  old  ;  yet  they 
are  commonly  gelded  about  three  weeks  or  a  month  old. 

Gelding  of  a  lamb,  may  be  performed  from  the  age  of  three  days 
to  three  weeks  or  more,  in  the  following  manner :  one  is  to  hold  the 
lamb  between  his  legs,  or  in  his  lap,  and  turn  him  on  his  back, 
holding  his  fore-feet  upright  together  (but  if  any  black  fpots  are  feen 
in  his  flank,  he  mult  not  be  cut  at  all) ;  then  the  cutter  holding 
the  tip  of  the  cod  in  his  left  hand,  cuts  an  inch  of  the  lap  quite 
away  ;  which  done,  he,  w'ith  the  foremoft  fingers  and  thumbs  of  both 
hands,  (hould  foftly  (lip  down  the  cod  over  the  fiones,  to  the  belly, 
and  with  his  teeth,  holding  the  left  (tone  in  his  mouth,  he  draws  it 
fbfily  out  the  length  of  the  firing  ;  after  which  he  is  to  draw  out  the 
other  ftone  in  the  fame  manner  ;  then  he  fpits  in  the  cod,  and  anoints 
the  lamb’s  flanks  with  freih  greafe,  and  fo  lets  him  go,  and  keeps 
ftirring  him  up  and  down  for  two  or  three  hours. 

GELFUM,  or  Gelbum,  a  kind  of  mundic  which  contains  filver. 


GEM,  gemma,  in  natural  hiftory,  a  common  name  for  all  precious 
{tones,  which  fome  divide  into  two  clafles,  the  pellucid  and  femi- 
pellucid. 

The  bodies  compofing  theclafs  of  pellucid  gems  are  bright,  elegant, 
and  beautiful  foflils,  naturally  and  eflentially  compound,  ever  found 
in  fmall  detached  mafles,  extremely  hard,  pellucid,  and  of  great 
kiftre  ;  compofed  of  very  firm  and  pure  matter,  without  any  admix¬ 
ture  of  earthy  fubftance,  giving  fire  with  fteel,  not  fermenting  with 
acid  menftruums,  and  very  difficultly  calcinable  in  the  fire. 

The  bodies  compofing  the  clafs  of  femipellucid  gems,  are  (tones 
naturally  and  eflentially  compound,  not  inflammable  not  foluble  in 
water,  found  in  detached  mafles,  and  compofed  of  cryftalline  matter 
debafed  by  earth  :  however,  they  are  but  (lightly  debafed,  and  are  of 
great  beauty  and  brightness,  of  a  moderate  degree  of  tranfparency, 
and  are  generally  found  in  fmall  mafles. 

Others  diltinguifh  precious  (tones  into  three  kinds : 

1.  Such  as  are  intirely  tranfparent ;  which  again  may  be  divided 
into  fuch  as' are  either  colourlefs,  as  the  diamond;  or  coloured,  as 
the  emerald,  ruby,  &c.  Which  divifion  of  coloured  gems  may  be 
fubdivided  into  thofe  of  one  colour,  as  the  ruby :  and  thofe  with 
feveral,  as  the  opal.  2.  Brilliant,  or  (hining,  but  lefs  tranfparent, 
as  the  Bohemian  granate.  3.  Semi-tranfparent,  as  the  onyx. 

Many  authors,  not  only  among  the  ancients  but  the  moderns,  are 
full  of  the  virtues  and  medicinal  properties  of  precious  (tones;  but 
their  reputation,  in  this  refpeft,  is  now  greatly  fallen. 

Imitation  or  counterfeiting  of  Gems  in  glafs.  The  art  of  imitating 
gems  in  glafs,  is  too  confiderable  to  be  palled  without  notice ;  fome 
of  the  leading  compofitions  therein,  we  (hall  briefly  mention  upon 
the  authority  of  Neri.  Spe  Glass. 

Thefe  gems  are  made  of  paftes,  and  are  no  way  inferior  to  the 
native  (tones,  when  carefully  made  and  well  poldhed,  in  brightnefs 
or  tranfparence,  but  want  their  hardnefs.  See  the  article  Paste. 

The  general  rules  to  be  obferved  in  making  the  paftes  are  thefe. 
*•  Ehat  all  the  veflels  in  which  they  are  made  be  firmly  luted,  and 
the  lute  left  to  dry  before  they  are  put  into  the  fire.  2.  That  fuch 
veilds  be  chofen  for  the  work,  as  will  bear  the  fire  well.  3.  That 
the  powders  be  prepared  on  a  porphyry-ftone,  not  in  a  metal  mortar, 
winch  would  communicate  a  tinge  to  them.  4.  That  the  juft  pro¬ 
portion  in  the  quantity  of  the  feveral  ingredients  be  nicely  obferved. 
5.  That  the  materials  be  all  well  mixed,  and  if  not  fufficiently  baked 
the  firft  time,  tube  committed  to  the  fire  again,  without  breaking  the 
pot :  for  if  this  be  not  obferved,  they  will  be  full  of  blifters  and  air- 
bladders.  6.  That  a  fmall  vacuity  be  always  left  at  the  top  of  the 
pot,  to  give  room  to.  the  fwelling  of  the  ingredients. 

To  make  pafte  of  extreme  hardnefs,  and  capable  of  all  tho  colours 
e(  the  gems,  with  great  luftre  and  beauty.  Take  of  prepared  cryftal, 
ten  pounds ;  fait  of  pulverine,  fix  pounds ;  fulphur  of  lead,  two 
pounds;  mix  all  thefe  well  together  into  a  fine  powder  ;  make  the 
whole  with  common  water  into  a  hard  pafte  ;  and  make  this  pafte 
intoi  (mall  cakes  of  about  three  ounces  weight  each,  with  a  hole 
made  in  their  middle  ;  dry  them  in  the  fun,  and  afterwards  calcine 
them  in  the  ftraiteft  part  of  a  potter’s  furnace.  After  this,  powder 
them,  and  levigate  them  to  a  perfeft  finenefs  on  a  porphyry- ftone, 
and  fet  this  powder  in  pots  in  a  glals-furnace  to  purify  for  three  days  : 
then  caft  the  whole  into  water,  and  afterwards  return  it  into  the 
furnace,  where  let  it  (land  i5  days,  in  which  time  all  foulnefs  and 
blifters  wffid.fappear,  and  the  pafte  will  greatly  referable  the  natural 
jewels  To  give  this  the  colour  of  the  emerald,  add  to  it  brafs  thrice 
calcined ;  for  a  fea  green,  brafs  Amply  calcined  to  a  rednefs  ;  for  a 

WUh  manSanefe  i  and  for  a  topaz,  manganefe 
and  tartar.  All  the  gems  are  thus  imitated  in  this  by  the  fame  way 
of  working  as  the  making  of  coloured  glalTes  ;  and  this  fo  hard,  that 
they  very  mush  approach  the  natural  gems. 

The  colour  of  all  counterfeit  gems,  made  of  the  feveral  paftes 
may  be  made  deeper  or  lighter,  according  to  the  work  for  which 

e  (tones  are  deligned  ;  and  it  is  a  neceflary  general  rule,  that  fmall 
(tones  for  rings,  &c.  require  a  deeper  colour,  and  the  large  ones  a 
P  w  ^.fides  the  colours  made  from  manganefe,  verdigris,  and 
zaffer,  which  afe  the  ingredients  commonly  ufed,  there  are  other 
very  fine  ones  which  care  and  (kill  may  prepare.  Very  fine  red 
may  be  made  from  gold,  and  one  not  much  inferior  to  that  from 
iron;  a  very  fine  green  from  brafs  or  copper;  alky-colour  from 
ldver  ;  and  a  much  finer  one  from  the  granates  of  Bohemia. 

GEMARA,  in  Jewiffi  antiquity,  a  colleaion  of  decifions  and 
determinations  on  the  law,  written  after  the  Mifcha  was  com¬ 
pleted.  1 


|  It  was  called  gemara,  or  perfedion,  becatife  it  was  confidered  as 
fo  perfed  an  explication  of  the  law,  that  after  it  no  farther  additions 
could  be  made,  or  any  thing  more  delired.  The  Jews  fet  a  great 
value  on  the  gemara,  or  Talmud  of  Babylon  :  it  was  finiftied  by  one- 
Jofa,  about  the  clofe  of  the  feventh  century.  They  prize  this  above' 
all  their  other  writings,  and  even  fet  it  on  a  level  with  feripture 
itfelf :  in  effed,  they  conceive  it  as  the  word  of  God,  derived  by 
tradition  from  Mofes,  and  preferved,  without  interruption,  to  their 
time. 

GEMATRIA,  or  Gametria,  the  firft  kind  of  artificial 
cabbala  ufed  by  the  Jews. 

Gcmatria  is  an  arithmetical  or  geometrical  method  of  explaining 
words. 

The  nature  of  the  firft  kind,  which  bears  a  relation  to  arithmetic, 
may  be  feen  in  the  following  inftances  : 

A  cabbalirt,  taking  the  two  firft  words  in  Genefis,  jOUrYUR"}.}. 
and  by  addition  getting  the  fum  total  of  all  the  numbers,  lignified 
by  thofe  letters,  finds  that  thefe  two  words  fignify  the  fame  as 
thofe  other  three.  £’R*U :  RNUyTiJItf fT.  For,  as  to  the  firft,  3  is  2  ; 
1,  2oo  :  R,  1  ;  W,  300  ;  %  10  ;  I~l,  400  ;  U,  2  ;  *1,  200 ;  and  R,  1  ; 
which,  together,  make  1116.  And  as  to  the  latter,  U  (ignifies  2  ; 
*1,  200  ;  R,  I  ;  ty,  300:  .*7,5:  50;  W,  300;  n,  5  ;  '50  ;  U,  2  : 

*1,  200 ;  and  R,  I  :  which,  fummed  up,  yield  the  lame  number 
1116. 

Whence  the  cabbalift  concludes,  NTr.TT!£/R”Q  in  the  beginning 
he  created,  fignifies  the  fame  thing  as  njKinit’R'lZRIHj,  it  zuus 
created  at  the  beginning  of  the  year :  and,  accordingly,  the  received 
opinion  of  the  cabbalills  is,  that  the  world  was  created  at  the  begin¬ 
ning  of  the  month  Tifri,  which  was  anciently  the  firft  month  in 
the  year,  and  anfwers  to  our  firft  month  in  autumn,  viz.  September. 

So,  again,  in  the  prophecy  of  Jacob,  Gen.  xlix.  10,  the  words 
rfrllP  RUN  are  undcrllood  of  the  Meftiah,  becaufe  they  make  the 
fame  number  with  iTUQ,  which  (ignifies  the  Melfiah, 

The  fecond  kind,  which  relates  to  geometry',  is  employed  in 
feeking  for  abftrufe  and  bidden  interpretations  in  the  dimenfions  and 
parts  of  the  buildings  mentioned  in  feripture,  by  dividing,  multiply¬ 
ing,  &c.  thofe  meafures  by  each  other.  Of  this  we  (hall  give  an 
example  from  fome  Chriftian  cabbalifts. 

The  feripture  fays,  that  Noah’s  ark  was  300  cubits  long,  50  wide, 
and  30  high ;  now  the  cabbalift  takes  the  length  for  the  bafis  of 
his  operations;  300,  in  the  Hebrew  is  exprefled  by  the  letter £7, 
which  length,  divided  by  the  height  30,  gives  the  quotient  jo,  the 
Hebrew  charafter  whereof  is  ' ;  this  is  to  be  placed  on  the  right 
fide  of  Itf :  he  then  divides  the  fame  length  by  the  wddth,  50,  the 
quotient  whereof,  6,  is  exprefled  by  ?j,  which,  being  placed  on  tho 
left  fide  of  iy,  makes,  together  with  the  other  two  letters,  the  name 
Jefus,  7iy\  Thus,  by  the  rules  of  the  cabbala,  it  appears,  that  there 
is  no  falvation  but  in  Jefus  Chrift;  as,  at  the  deluge,  no  perfon 
was  faved  but  thofe  in  the  ark. 

After  the  like  manner  is  the  fame  name  ’)£**!  found  in  the  dimen- 
fions  ot  Solomon’s  temple.  But  it  is  rather  an  injury  than  an  ad¬ 
vantage  to  the  Chiiftian  religion,  to  fupport  it  by  fuch  frivolous  evi¬ 
dences. 

GEMELLES,  in  heraldry,  a  bearing  of  bars  by  pairs,  or  in 
couples,  in  a  coat  of  arms.  He  bearcth  gules  on  a  chevron  argent, 
three  bars  genuUes  fable,  by  the  name  of  Throgmorton. 

GEMELLUS,  in  anatomy,  a  mufcle  of  the  arm,  called  alfa 
biceps  extanus,  as  having  two  heads.  See  Plate  148, 1,  n.  26, 

fig- n-  »•  i.T  13*  *3- 

One  of  the  heads  of  this  mufcle  rifes  tendinous  from  the  upper 
part  of  the  inferior  coda  of  the  fcapula  ;  whence  palling  between 
the  mufcles  to  the  back  part  of  the  humerus,  it  joins  the  other  head, 
and  both  run  together  to  their  inlertion  at  the  ancon  or  tip  of  the 
elbow.  1  he  gemellus  is  the  firft  extenfor  of  the  cubit,  and  is  by 
many  reckoned  two  diltind.  mufcles ;  the  firft  called  long  us,  the 
latter  brevis. 

GEMINI,  in  aftronomy,  the  twins;  a  constellation,  or 
sign  of  the  zodiac,  the  third  in  order,  reprefenting  Caftor  and 
Pollux  ;  and  is  marked  thus,  II 

The  ftars  in  the  fign  Gemini,  in  Ptolemy’s  catalogue,  are  24  ; 
in  Tycho's,  29  ;  in  Hevelius’s,  38  ;  in  the  Britannic  catalogue,  89. 

Gemini,  or  gemelli,  two  flat,  narrow,  fmall  mufcles,  fituated 
almoft  tranfverfely  one  above  the  other,  between  the  tuberofity  of 
the  ifehium  and  the  great  trochanter,  immediately  below  the  pyri-' 
formis,  and  parted  by  the  tendon  of  the  obturator  internus. 

GEMMAE,  fal,  is  peculiarly  ufed  for  reek  sa  lt,  or  fait  dug  out 
of  mines.  It*s  he  pureft  and  fined  foil'll  fait,  extremely  bright  and 
beautiful,  confiderably  hard  and  firm,  and  at  lead  as  peltgcid  as 
rock  cryftal. 

The  name  gemma  is  applied  to  this  on  occafion  of  it’s  luftre  and 
brilliancy,  which  is  not  unlike  that  of  cryftal. 

The  principal  mines  of  this  fait  are  thofe  of  Willfca,  in  Poland  j 
thofe  ot  Eperia,  in  Upper  Hungary  ;  and  thofe  of  Cardonna,  in 
Catalonia.  The  chief  ufe  of  this  fait  is  for  the  powdering  or  pick¬ 
ling  of  meats,  in  places  deftitute  of  fjilt  fprings,  &c. 

Gemma,  or  Gem,  the  turgid  bud  of  a  vine,  or  other  tree,  when  k 
is  beginning  to  bear ;  called  alfo  oculus,  eye. 

Gemma  Generis,  in  natural  hiftory,  a  gem,  which  was  much 
efteemed  by  the  Romans,  and  fet  in  rings.  It  was  called  by  the 
Greeks  aphrodites.  Pliny  tells  us,  that  the  amethylt  which  had  the 
fine  red  of  the  carbuncle,  mixed  with  the  purple  of  the  violet,  and 
the  whole  fo  pale,  that  a  rofe-colour  feemed  blended  writh  them,  and 
predominating  over  the  reft,  was  the  gem,  called  from  their  beauty, 
aphrodites  lapis  and  gemma  Veneris. 

GEMMEUM,  n  Roman  antiquity,  a  vafe  or  cup,  cut  out  of  2 
Angle  ftone,  as  an  agate  or  the  like. 

GENDARMES,  or  Gens  d’Arms,  in  the  French  armies,  a 
denomination  given  to.  a.  fcle£l  body  of  horfe,  on  account  of  their 
I  ,  y  fucceeding 
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fucceeding  the  ancient  gendarmes ,  who  were  thus  called  from  their 
being  completely  cloathed  in  armour.  They  were  eftablifhed  about 
the  year  1665. 

The  king’s  body  guards,  the  light  horfe  of  the  royal  houfe,  and 
the  mufquetecrs,  are  at  prefent  reputed  to  belong  to  the  gendar¬ 
merie. 

The  grand  gendarmes  are  a  troop  compofed  of  about  two  hundred 
and  fifty  gentlemen  who  guard  the  king’s  perfon.  The  king  him- 
felf  is  their  captain,  and  one  of  the  prime  peers  their  captain-lieu¬ 
tenant,  who  has  under  him  two  lieutenants,  three  enligns,  three 
guidons,  and  other  officers.  There  are,  befides  thefe,  gendarmes  of 
the  queen,  the  dauphin,  &c. 

GENDER.,  genus ,  among  grarirmarians,  a  divifion  of  nouns,  or 
names,  to  diftinguifh  the  two  fexes.  See  Noun  and  Sex. 

This  was  the  original  intention  of  gender;  but,  afterwards,  other 
words  which  had  no  proper  relation,  cither  to  the  one  fex  or  the 
other,  had  genders  affigned  them,  rather  out  of  caprice  than  reafon; 
which  is  at  length  eftablifhed  by  cuftom.  Hence  genders  vary  ac¬ 
cording  to  the  languages,  or  even  according  to  the  words  introduced 
from  one  language  into  another.  Thus  arbor ,  in  Latin,  is  femi¬ 
nine;  but  arbre,  in  French,  is  mafeuline:  and  dens,  in  Latin,  is 
mafeuline;  but  dent,  in  French,  is  feminine.  Nay,  a  gender  has 
fometimes  changed  in  the  fame  language,  according  to  time  and  oc- 
cafion.  Thus  aivus ,  according  to  Prifcian,  was  anciently  mafeu¬ 
line,  but  afterwards  became  feminine;  and  navire  was  anciently 
feminine  in  French,  but  is  now  mafeuline.  In  Englifh  we  have  no 
genders;  indeed,  we  exprefs  the  difference  of  fex  by  different  w-ords ; 
as  boar,  fowr;  boy,  girl,  &c„  We  have  alfo  twenty-four  feminines 
diftinguifhed  from  the  males  by  varying  the  termination  of  the 
female  into  efs;  as  adlor,  adfrefs;  prince,  princefs;  heir,  heirefs, 
&c.  and  we  have  a  few  w'ords  in  which  the  feminine  is  diftinguifhed 
from  the  mafeuline  bvthe  termination  ix,  as  executor,  executrix; 
adminiftrator,  adminiftratrix,  &c.  which  is  all  our  language  knows 
of  any  thing  like  genders. 

The  eaftern  languages,  as  well  as  the  vulgar  languages  of  the 
weft,  have  pnly  two  genders ,  the  mafeuline  and  feminine.  The 
Greek  and  Latin  have  befides,  the  neuter,  common,  and  doubtful 
gender.  This  laft  indeed  is  not  common,  for  it  properly  belongs 
only  to  the  names  of  fome  animals,  which  are  promifcuoufly  joined 
both  to  mafeuline  and  feminine  adjedfives,  to  exprefs  the  male  or 
female,  as  bos,  cams,  fus,  &c.  They  have  alfo  the  epicoene  gender, 
which  is  not  a  different  one,  but  ferves  promifcuoufly  for  either; 
including  both  the  kinds  under  one  lingle  gender  and  termination  : 
thus  vulpes,  a  fox,  though  it  fignifies  either  the  male  or  female,  is 
really  of  the  feminine  gender,  in  Latin.  And  fo  cujlodiee,  watch¬ 
men  or  centinels,  are  realty  feminine,  though  thele  lignify  men. 
This  is  common  to  all  languages  that  have  them.  The  Latin  and 
Greek,  in  the  neuter  gender,  do  not  regard  them,  having  no  relation 
to  the  male  or  female  fex,  but  what  fancy  gives  them,  and  the  ter¬ 
mination  of  certain  words. 

The  oriental  languages  frequently  negledfthe  ufe  of  genders;  and 
the  Perfian  language  has  none  at  all,  which  is  no  disadvantage ; 
the  diftinilion  of  genders  being  intirely  ufelefs. 

Gender,  in  geometry.  Geometrical  lines  are  diftinguifhed 
into  genders,  or  genera,  claffes,  or  orders,  according  to  the  number 
of  the  dimenfions  of  the  equation  that  expreffes  the  relation  be¬ 
tween  their  ordinate  and  the  abfeiffes. 

GENEALOGY,  ymoCKoyiu,  an  enumeration  of  a  feries  of  an- 
ccftors  ;  or  a  fummary  account  of  the  relations  and  alliances  of  a 
perfon  or  family,  both  in  the  diredt  and  collateral  line. 

GENERAL,  an  appellation  given  to  whatever  belongs  to  a 
whole  genus.  Thus  we  lay,  general  geography,  diet,  council,  aver¬ 
ment,  iifue,  &c. 

General -officers,  in  an ‘army,  arethofe  who  do  not  only  com¬ 
mand  over  a  lingle  company,  or  regiment,  but,  whofe  office  and 
authority  extends  over  a  body  of  feveral  regiments  of  horfe  and 
foot.  Such  are  brigadier  -generals ,  major  -generals,  &c. 

We  have  alfo  officers  in  the  law,  diftinguifhed  by  the  appella¬ 
tion  of  general;  as  ATTORNEY  -general,  &c. 

General  terms,  among  logicians,  thofe  which  are  made  the 
figns  of  general  ideas. 

All  things  that  cxift,  Mr.  Locke  obferves,  being  particulars,  it 
might  be  expedit'd  that  words  fhould  be  fo  too  in  their  fignification: 
but  we  find  it  quite  contrary ;  for  moll  of  the  words  that  make  all 
languages  are  general  terms.  This  is  the  effedt  of  reafon  and  nc- 
ceffity.  For, 

Firft,  It  is  impoffiblc  that  every  particular  thing  fhould  have  a 
diftindl  name,  becaufe  it  is  impoffiblc  to  have  diftindt  ideas  of  every 
particular  thing,  to  retain  it  s  name,  with  it’s  peculiar  appropria¬ 
tion  to  that  idea. 

Secondly,  it  would  be  ufelefs,  unlefs  all  could  be  fuppofed  to  have 
thefe  fame  ideas  in  their  minds  :  for  names  applied  to  particular 
things,  whereof  we  alone  have  the  ideas  in  our  minds,  could  not 
be  fignificant  or  intelligible  to  another,  who  is  not  acquainted  with 
all  thofe  particular  things  which  had  fallen  under  our  notice. 

Thirdly,  It  Would  be  of  no  great  ufe  for  the  improvement  of 
knowledge;  which,  though  founded  on  particular  things,  enlarges 
itfelf  by  general  views;  to  which  things,  reduced  into  forts  under 
general  names,  are  property  fubfervient. 

In  things  where  we  have  occafion  to  confider  and  difeourfe  of 
individuals  and  particulars,  we  ufe  proper  names •.  as  in  perfons, 
countries,  cities,  rivers,  mountains,  &c.  Thus  wefee,  that  jockeys 
have  particular  names  for  their  horfes,  becaufe  they  often  have  oc¬ 
cafion  to  mention  this  or  that  particular  horfe,  when  he  is  out  of 
fight. 

Afterwards,  obferving  that  a  great  many  things  refemble  each 
other  in  fhape,  and  other  qualities,  we  frame  a  general  idea 
that  takes  in  only  the  qualities  in  which  thofe  many  particulars 
No.  84.  Vol.  II. 
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agree;  and  to  this  idea  we  give  the  name  wan,  for  example,  in 
which  there  is  nothing  new;  that  which  is  peculiar  to  each  indi¬ 
vidual  being  left  out,  and  only  what  is  common  to  all  retained. 
And  thus  we  come  to  have  a  general  idea,  and  a  general  name.  By 
the  fame  method  the  mind  proceeds  to  more  general  notions  and 
names,  as  thofe  of  animal,  fubftance,  being,  thing,  and  fuch  uni- 
verfal  terms  as  (land  for  any  ideas  whatsoever. 

As  to  the  fignification  of  general  words,  it  is  evident  they  do  not 
barely  figjfify  any  one  particular  thing ;  neither  do  they  fignify  a  plu¬ 
rality.  But  they  fignify  a  genus,  kind,  or  fort  of  things.  See  the 
articles  Abstraction  and  Genus. 

General  of  an  army,  in  the  art  of  war,  he  who  commands  in 
chief.  See  Army. 

A  general  ought  to  be  a  man  of  great  courage  and  condudt,  to 
have  great  experience,  and  to  be  of  good  quality.  His  conduct  ap¬ 
pears  in  eftabliffiing  his  magazines  in  convenient  places;  in  ex¬ 
amining  the  country,  that  he  may  not  engagehis  troops  too  far,  while 
he  is  ignorant  of  the  means  of  bringing  them  off ;  in  fubfifting  them ; 
and  in  knowing  how  to  make  the  moil  advantageous  ports,  either 
for  fighting  or  Ihunning  a  battle.  His  experience  infpires  his  army 
with  confidence,  and  an  affurance  of  vidtory;  and  his  quality,  by 
creating  refpedt,  augments  his  authority.  By  his  liberality  he  gets 
intelligence  of  the  ilrength  and  defigns  of  the  enemy,  and  by  this 
means  is  enabled  to  take  the  molt  fuccefsful  meafures.  A  general 
ought  likewife  to  be  fond  of  glory,  to  have  an  averfionto  flattery, 
to  render  hi mfelf  beloved,  and  to  keep  a  ftridl  difeipline. 

The  office  of  2.  general,  is  to  regulate  the  march  and  encampment 
of  the  army;  in  the  day  of  battle,  to  choofe  out  the  moft  advanta¬ 
geous  ground;  to  make  the  difpofition  of  the  army;  to  poll  the 
artillery;  and  where  there  is  occafion,  to  fend  his  orders  by  his 
aides  decamp.  At  a  fiege  he  is  to  caufe  the  place  to  be  inverted; 
order  the  approaches  and  attacks;  to  vilit  the  works,  and  to  fend 
out  detachments  tofecure  his  convoys. 

General  is  alfo  ufed  for  a  particular  march,  or  beat  of  drum; 
being  the  firft  which  gives  notice,  commonly  in  the  morning  early, 
for  the  infantry  to  be  in  readinefs  to  march. 

General  of  horfe,  is  an  officer  next  under  the  chief  general,  who 
has  an  abfolute  command  of  the  horfe  of  an  army,  above  the  lieute¬ 
nant-generals. 

General  of  foot,  is  an  officer  under  the  chief  general,  wrho  has 
an  abfolute  command  of  the  foot  of  an  army. 

General,  adjutant,  is  an  officer  who  attends  the  general,  affifts 
in  council,  and  carries  the  general's  orders  to  the  army.  He  diftri- 
butes  the  daily  orders  to  the  majors  of  brigade.  He  is  likewife 
charged  with  the  general  detail  of  the  duty  of  the  army.  The  ma¬ 
jors  of  brigade  fend  every  morning  to  the  adjutant-^wmz/  an  exadl 
return,  by  battalion  and  company,  of  the  men  of  their  brigade. 

General  is  alfo  ufed,  in  a  monaftic  fenfe,  for  the  chief  of  an 
order;  or  of  all  the  houfes  or  congregations  eftablifhed  under  the 
fame  rule.  Thus  we  fay,  the  general  of  the  Ciftercians,  Francif- 
cans,  &c. 

GENERALISSIMO,  called  alfo  Captain  General,  and  (imply 
General,  is  an  officer,  who  commands  all  the  military  powers  of 
a  nation  ;  who  gives  orders  to  all  the  other  general  officers  ;  and  re¬ 
ceives  no  orders  himfelf  but  from  the  king. 

GENERA  IE,  in  mulic,  the  operation  of  that  mechanical  power 
in  nature,  which  every  found  has  in  producing  one  or  more  different 
founds. 

GENERATED,  crGENiTED,  is  ufed  by  fome  mathematical 
writers,  for  whacever  is  produced  either  in  arithmetic,  by  the  mul¬ 
tiplication,  divifion,  or  extraction  of  roots  ;  or  in  geometry,  by  the 
invention  of  the  contents,  areas,  and  (ides ;  or  of  extreme  and  mean 
proportionals,  without  arithmetical  addition  and  fubtradfion. 

GENERATING  line,  or  figure,  in  geometry,  is  that  which,  by 
it’s  motion  of  revolution,  produces  any  other  figure,  plane,  or  folid, 
SeeGENEsis,  and  Geometry. 

An  EJfay  on  Generation, 

GENERATION,  inphyfics,  denotes  the  adtof  procreating,  or 
producing  a  thing  which  before  was  not:  or,  the  total  change  or 
converfion  of  a  body  into  a  new  one,  which  retains  no  fenfible  part, 
or  mark,  of  it’s  former  date. 

Thus,  fire  is  Hid  to  be  generated,  when  we  perceive  it  to  be 
where  before  was  only  wood,  or  other  fuel;  or  when  the  wood  is 
fo  changed,  as  to  retain  no  fenfible  character  of  wood:  thus  alfo  a 
chick  is  faid  tb  be  generated ,  when  we  perceive  the  chick,  where 
before  was  only  an  egg;  or  when  the  egg  is  changed  into  the  form 
of  a  chick. 

In  generation,  there  is  not  property  any  production  of  new  parts, 
but  only  a  new  modification  or  manner  of  exiftence  of  the  old  ones ; 
by  this,  generation  is  diftinguifhed  from  creation. 

When  almighty  God,  fays  Dr.  Blair,  created  the  world,  he  fo  or¬ 
dered  and  difpofed  of  the  materia  mundi,  that  every  thing  produced 
from  it  fhould  continue  fo  long  as  the  world  fhould  (land.  Not  that 
the  fame  individual  fpecies  fhould  always  remain;  for  they  were  in 
procefs  of  time  to  perifh,  decay,  and  return  to  the  earth  from 
whence  they  came;  but  that  every  like  fhould  produce  it’s  like, 
every  fpecies  produce  it’s  dwn  kind,  to  prevent  a  final  deftrudfion 
of  the  fpecies,  or  the  neceffity  of  a  new  creation.  For  which  end, 
he  laid  down  certain  regulations,  by  which  each  fpecies  was  to  be 
propagated,’ prefer ved,  and  fupported,  till,  in  order  and  courle  of 
time,  they  were  to  be  removed  hence:  for  without  that,  thofe  very 
beings,  which  were  created  at  firft,  mull  have  continued  to  a  final 
dilfolution  ofall  things;  which  almighty  God,  of  his  infinite  wif- 
dom  did  not  think  fit.  But  that  he  might  ftill  the  more  manifeft 
his  omnipotence,  he  fet  all  the  engines  of  his  providence  to  work,  by 
which  one  effeCt  was  to  product  another,  by  means  of  certain  laws 
or  rules,  laid  down  for  the  propagation,  maintenance,  and  fopport 
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of  all  created  beings.  This  his  divine  providence  is  called  nature, 
and  tkefe  regulations  are  called  the  laws  or  rules  of  nature,  by  w  1C 
it  ever  operates  in  it’s  ordinary  courfe ;  and  whatever  recedes  trom 
that,  is  faid  to  be  preternatural,  miraculous,  or  monltrous. 

Generation  of  Animals. 

According  to  Ariftotle,  the  males  contain  the  principle,  and  the 
females  the  matter  of  generation:  for  though  both  were  furrmhe 
indeed,  with  a  fcminal  liquor,  yet  the  femen  of  the  males  alone  was 
prolific.  Theiftoderns,  on  the  other  hand,  as  wcllthofe  who  con¬ 
tend  for  the  fyftem  of  generation  from  eggs,  as  they  who  adopt  that 
of  the  animalcules  in  the  male  feed,  pretend  that  females  have  no 
fuch  fcminal  liquor  at  all,  and  that  what  was  commonly  taken  tor 
it  was  fome  other  animal  fluid.  ~ 

.  There  are  great  and  many  difficulties  which  attend  the  molt  plau- 
fible  account  of  the  firft  formation  of  the  parts  of  an  animal,  and 
the  beginning  of  motion  in  it’s  fluids:  for  though  both  reafon  and 
experience  convince  us,  that  all  the  parts  of  an  animal  did  exili  be¬ 
fore  generation ;  yet  how  this  matter  comes  to  alfume  fo  very  different 
a  form,  as  that  of  an  embryo,  is  by  no  means  agreed  on. 

Harvey  is  of  opinion,  that  all  females  are  furnifhed  with  eggs,  and 
that  the  embryoes,  or  young  animals,  are  formed  in  the  fame  man¬ 
ner  as  a  chick  in  ihe  egg  of  any  bird.  Generation ,  according  to  this 
celebrated  phyfician,  is  effe&ed  wholly  by  .means  of  the  uterus,  or 
womb;  which  conceives  the  foetus  by  a  kind  of  contagion  commu¬ 
nicated  to  it  by  the  male-feed,  much  in  the  fame  way  as  the  load- 
ftone  communicates  magnetifm  to  iron.  This  contagion,  he  thinks, 
adls  not  only  on  the  uterus,  but  is  communicated  to  the  whole  body 
of  the  female,  which  is  altogether  prolific;  though  the  uterus  he  ac¬ 
knowledges  is  the  only  part  that  is  capable  of  conceiving  the  foetus, 
juft  as  the  brain  is  alone  capable  of  forming  ideas  and  notions. 
Agreeably  to  this  dodfrine  of  Harvey,  Stenoand  other  anatomifts, 
have  pretended  to  difeover  certain  eggs  in  the  ovaries  or  tefticles 
of  women  ;  which  Mr.  Buffbn  denies  to  be  the  cafe,  affirming,  that 
there  are  no  fuch  eggs  to  be  found  there. 

We  cannot  enter  into  a  detail  of  the  reafonings  for  and  againft 
the  fyftem  of  generation  from  eggs,  and  fliall  therefore  only  obferve, 
that  it’s  advocates  pretend  to  have  difeovered  eggs  in  all  the  females 
on  wh’ch  they  madeobfervations;  that  the  largeft  of  thofe  found  $n 
women  did  not  exceed  the  bignefs  of  a  pea ;  that  they  are  exceeding 
fmall  in  young  girls  under  fourteen,  but  that  age  and  commerce 
with  men  makes  them  grow  larger;  that  there  are  more  than  20 
fuch  eggs  in  each  ovary  or  tefticle  :  that  they  are  fecundated  in  the 
ovary  bv  the  fpirituous  and  volatile  part  of  the  male  feed  :  that  they 
afterwards  are  detached  and  fall  into  the  uterus  through  the  Fallo¬ 
pian  tubes;  that  here  the  foetus  is  formed  of  the  internal  fubftance 
of  the  egg,  and  the  placenta  of  the-exterior  part. 

Leewenhoeck  is  the  author  of  another  fyftem  of  generation,  from 
animalcules  in  the  male  feed.  He  tells  its,  he  difeovered  many  thou- 
fands  of  thefe  in  a  drop  lefs  than  a  grain  of  fand.  Thefe  are  found  in 
the  femen  of  all  males  whatever,  but  not  in  that  of  females ;  and  are 
fo  fmall,  that  3,000,000,000  of  them  are  not  equal  to  a  grain  of 
fand,  whofe  diameter  is  but  the  hundredth  part  of  an  inch.  When 
anv  of  thefe  animalcules  get  into  an  egg,  fit  to  receive  it,  and  this 
falls  into  the  womb  through  the  Fallopian  tubes,  the  humours  which 
dillil  through  the  veliels  of  the  womb,  penetrating  the  coats  of  the 
egg,  fwell  and  dilate  it  as  the  fap  of  the  earth  does  feed  thrown  into 
ir.  The  placenta  begins  to  appear  like  a  little  cloud,  upon  one  fide 
of  the  external  coat  of  the  egg ;  and,  at  the  fame  time,  the  fpine  of 
the  embryo-animalcule  is  grown  fo  big  as  to  become  vilible ;  and  a 
little  afterwards,  the  cerebrum  and  cerebellum  appear  like  two  bladders; 
and  the  eyes  (land  next  goggling  out  of  the  head ;  then  the  beating 
of  the  heart,  or  punctumf aliens,  is  plainly  to  be  feen ;  and  the  e^tre- 
irbies  difeover  themfelves  laft  of  all. 

The  animalcules  are  of  different  figures,  fome  like  tadpoles,  and 
others  like  eels.  In  the  femen  of  a  man,  and  in  that  of  a  dog,  there 
have  been  difeovered  two  different  kinds  of  them,  the  one  fuppofed 
to  be  males,  and  the  other  females.  Some  even  pretend  to  have 
feen  animalcules  difengage  themfelves  from  the  membranes  that 
furround  them;  and  that  they  then  appeared  perfectly  like  men, 
with  legs,  arms,  &e.  like  thofe  of  the  human  body. 

All  the  advocates  for  the  fyftem  of  generation  from  animalcules 
ftrongly  oppofc  that  from  eggs.  They  contend,  that  thefe  animal¬ 
cules  cannot  be  looked  upon  as  the  inhabitants  of  the  femen,  fince 
they  were  of  greater  extent  than  the  liquor  itfelf,  not  to  mention  that 
no  fuch  animals  are  found  in  any  other  liquors  of  the  body  ;  and 
lines  females  have  nothing  fimilar  to  thefe  animals,  they  think  it 
manifeft  that  the  prolific  principle  refides  in  the  males.  When  they 
areaiked,  to  what  purpofe  ferves  fuch  an  immenfe  profufion  of 
human  animalcules?  they  anfwer,  that  it  is  agreeableto  the  ordinary 
courfe  of  nature,  both  in  the  animal  and  vegetable  part  of  the  crea¬ 
tion.  I  hey  likewife  (Lengthen  their  fyftem,  by  alledging  the  many 
examples  we  have  of  limilar  transformations  in  the  infe£t-elafs  of 
animals,  which,  trom  caterpillars  and  fmall  worms,  become  winged 
animals  of  the  butterfly,  or  fly  kinds. 

By  this  fyftem,  fays  Mr.  Buffon,  the  firft  woman  cannot  be  faid  to 
have  contained  the  whole  race  of  mankind,  as  being  all,  according 
to  it,  the  true  poiterity  of  the  firft  man,  and  in  their  animalcule  ftate 
contained  only  in  him.  On  this  principle  he  proceeds  to  invalidate 
the  fyftem  of  generation  from  animalcules;  for  fuppofing  the  fize  of 
man  to  be  1,  then  will  that  of  one  of  the  fpermatie  animalcules  be 
tits'  oTooioo  i  and  as  a  man  is  to  an  animalcule  of  the  (arft  generation 
in  the  lame  ratio,  that  this  animalcule  is  to  an  animalcule  of  the 
fecond  generation,  it  follows  that  this  will  be  expreffed  by  the  fraftion 
tsttoo o 'o'o'oboxroTroiro o"o-  In  this  manner  he  computes  the  fize  of 
the  animalcules  ot  leveral  generations,  all  fuppofed  to  be  living  ani¬ 
mals,  notwithftanding  that  their  minutenefs  exceeds  the  power  of 
imagination  to  conceive;  and  then  tells  us,  that  the  fyftem  of  gene¬ 
ration  from  eggs  is  liable  to  the  fame  Objections. 
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As  to  Buffon’s  own  fyftem,  he  thinks  that  every  part,  both  of 
animals  and  vegetables,  contains  an  infinite  number  of  organic 
molecules ;  that  thefe  molecules  affume  fucceffively  different  forms, 
and  are  put  into  different  motions,  according  to  the  circumftances 
they  arc  in ;  but  that  they  are  much  more  numerous  in  the  fejninal 
liquorsof  both  fexes,  and  the  feeds  of  plants,  than  in  other  parts; 
that  thefe  organic  molecules  make  the  matter  of  nutrition  :  that 
this  matter  is  always  adive,  and  tends  to  organization,  forming  it¬ 
felf, into  different  lhapes,  according  to  the  moulds  it  meets  with. 
When  the  quantity  of  this  organic  matter  is  but  fmall,  as  in  man, 
and  moft  large  animals,  generation  only  takes  place  at  the  age  of 
maturity,  and  even  then  the  number  of  animals  produced  is  but 
fmall.  The  cafe  is  juft  the  reverfe  in  animals  which  abound  with 
this  matter,  as  in  fillies,  and  moft  birds. 

With  refpeCl  to  the  generation  of  mankind,  the  fame  author  thinks 
it  a  certain  fad,  that  the  male-feed  is  received  into  the  womb  of  the 
woman  ;  and  that, for  this  purpofe,  it  is  highly  probable  the  internal 
orifice  opens  during  the  ad  of  coition.  The  female-leed  alfo  makes 
it’s  way  into  the  womb,  where  being  mixed  with  that  of  the  male, 
they  both  together  contribute  to  the  formation  of  the  foetus;  which 
is  either  male  or  female,  according  as  the  feed  of  the  man  or  woman 
abounds  moft  with  organic  molecules:  and  the  infant  refembles 
either  the  father  or  mother,  according  to  the  different  combinations 
of  thefe  molecules.  Both  thefe  feminal  liquors  he  thinks  equally 
adive  in  the  formation  of  the  foetus,  and  that  they  fix  and  counter¬ 
balance  each  other ;  the  molecules  of  each  parent  being  thereby  de¬ 
termined  to  form  fimilar  parts  to  thofe  of  the  individual  that  fur- 
niftied  them,  as  the  head,  trunk,  arms,  legs,  &c.  He  thinks  the 
molecules  proceeding  from  the  genital  parts  fix  themfelves  firft; 
and  that  the  other  molecules  arrange  themfelves  fucceffively  round 
thefe,  in  the  fame  order,  which  they  before  occupied  in  the  parent. 
When  a  great  quantity  of  the  feminal  liquors  of  both  fexes  is  re¬ 
ceived  into  the  womb,  there  are  formed  different  fpheres  of  attrac¬ 
tion  in  different  parts  of  thefe  liquors  ;  the  confequence  of  which 
is,  that  feveral  foetufes  are  formed  at  the  fame  time.  See  Vege¬ 
tation. 

Nearly  fimilarto  Mr.  Buffon’s  fyftem  is  that  of  Mr.  Maupertuis, 
which  he  has  explained  in  his  Venus  Phyjique.  He  obferves,  that  all 
the  variety  obfervable  among  mankind,  may  have  been  accidental  at 
firft;  but  being  once  eftabliffied  in  the  conftitution  of  the  parents, 
they  become  natural  to  their  poftcrity.  To  illuftrate  this,  he  gives 
an  inftance  of  a  fexdigitary  family  at  Berlin,  who  had  fix  fingers,  or 
fix  toes,  and  frequently  both;  and  that  this  peculiarity  was  tranf- 
mitted  equally  by  the  father  and  mother,  but  was  loft  by  alliances 
with  thofe  who  had  but  the  ufual  number  of  fingers  or  toes. 

He  further  obferves,  that  moft  animals,  excepting  mankind,  have 
ftated  feafons  for  procreation,  and  that  the  females  go  with  young 
fome  a  longer,  others  a  fhorter  time.  Mares  go  from  11  to  12 
months;  cows  and  hinds  go  9  months;  and  bitches  go  only  7 
weeks;  cats  9  weeks;  and  rabbets  but  31  days.  Moft  birds  are 
hatched  in  21  days;  the  canary  birds,  and  fome  others,  are  hatched 
in  13  or  14  days.  It  appears,  therefore,  that  there  is  an  endlefs 
variety  in  the  time  and  manner  of  the  generation  of  animals. 

Parts  of  Generation.  The  parts  oi  generation,  in  men,  are  the 
tefticles,  vafa  deferentia,  veficulse  feminales,  and  penis.  Thofe 
in  women,  are  the  pudendum  or  valva,  the  clitoris,  nymphde,  vagi¬ 
na,  uterus  or  womb,  ovaries,  and  fallopian  tubes.  See  Plate  bo. 

Generation  of  fijbes.  The  opinion  of  moft  naturalifts,  that 
the  female  fifties  firft  depofit  their  fpawn,  and  that  the  males  after¬ 
wards  eje£t  the  femen  upon  it,  is  denied  by  Linnaeus,  who  thinks  it 
impoffible  that  the  eggs  of  any  animal  fhould  be  impregnated  out  of 
it’s  body.  He  thinks  it  much  more  probable,  that  the  males  al¬ 
ways  ejed  their  femen  fome  time  before  the  females  depofit  their 
fpawn;  and  that,  by  fwallowing  this  femen,  the  fpawn  is  impreg¬ 
nated  in  the  body  of  the  fifti.  Nay,,  he  tells  us,  that  hchimfelffaw 
three  or  four  females,  in  (pawning  time,  gather. about  the  male,  and 
greedily  fwallow  the  femen  he  ejeded.  This  he  obferved  in  fome 
fpecies  of  the  efox,  pearch,  and  efpecially  the  cvprinus;  but  he  re¬ 
commends  further  inquiry  to  be  made  on  thisfubjed. 

Generation  of  injects  is  now  certainly  known  to  be  from  eggs; 
which  the  female  depofits  in  places,  where,  at  a  proper  fealbn, 
they  are  hatched  into  animals  like  their  parents;  or  into  maggots, 
or  worms,  which,  after  feveral  transformations,  at  laft  appear  in 
the  form  of  their  parents. 

Generation  of  plants.  It  is  in  the  flower  of  vegetables  only, 
that  the  parts  fubfervient  to  generation  arc  produced:  and  thefe 
flowers  are  either  male,  female,  or  hermaphrodite.  Male  flowers 
are  thofe  poflefled  of  the  organs  of  generation,  analogous  to  the  male 
part  of  animals ;  fuch  are  the  (lamina  and  apices,  called  by  Lir.nseus 
filaments  and  anthers.  7  he  female  flowers  are  only  endowed  with 
parts  like  thofe  which  perform  the  office  of  generation  in  females: 
and  thefe  are  the  piftil  and  it’s  appurtenances,  which  Linnaeus  di¬ 
vides  into  three  parts,  the  germen,  ftyle,  and  ftigma.  The  herma¬ 
phrodite-flower,  which  conftitutcs  the  great  bulk  of  the  vegetable 
creation,  is  poffeffed  of  all  thefe  parts  in  itfelf,  and  is  therefore  ca¬ 
pable  of  propagating  it’s  fpecies  without  any  foreign  affiftarice; 
which,  by  many  inconteftable  experiments,  it  has  been  found  neither 
the  male  nor  female  flower  limply  is  able  to  do.  The  impregnation 
of  hermaphrodite  flowers  may  be  performed  within  their  own  calyx; 
but  before  a  feparate  female  flower  can  be  fo,  the  farina  faecundans 
of  the  male  flower  mult  neceffarily  be  conveyed  to  it  through  the 
circumambient  air;  which  is  the  reafon  why  the  quantity  of  the 
produce  of  fuch  plants  is  much  more  precarious  than  that  of  plants 
which  have  hermaphrodite  flowers:  for  if,  during  the  flowering  of 
thefe  feparate  male  and  female  plants  the  weather  proves  cither  very 
wet  or  Itormv,  their  produce  of  fruitwill  be  very  inconiiderablc,  from 
the  fpoiling  or  hafty  dilflpation  of  the  male  farina.  Thus,  indepen¬ 
dent  of  frolts,  the  fruit  of  the  nut  and  filbert  tree  will  be  moft  nu¬ 
merous 
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merous  in  thofe  years  in  which  the  months  of  January  and  February 
are  the  lead  ftormy  and  wet,  becaufeat  that  time  their  flowers  are. 
produced.  For  the  fame  reafons,  a  flormy  or  wet  May  deftroys  the 
cheftnuts;  and  the  fame  weather,  injulv,  prodigioufly  ieifens  the 
crop  of  maiz,  or  Indian  corn,  as  it’s  fpikes  or  male-flowers  Hand 
lofty,  and  at  a  confiderable  diftance  from  the  female. 

Some  of  the  more  fkilful  modern  gardeners  put  in  pradlice,  with 
regard  to  melons  and  cucumbers,  the  very  method  mentioned  by 
Theophraftus  two  thoufand  years  ago,  in  regard  to  the  palm-tree. 
As  thefe  plants,  early  in  the  feafon,  are  imthis  climate  confined  to 
frames  and  glafles,  the  air  in  which  they  grow  is  more  flagnant  than 
the  open  air;  whereby  the  diflribution  of  the  farina  foecundans,  fo 
neceflary  towards  the  produ&on  of  the  fruit  for  the  propagation  of 
the  fpecles,  is  much  hindered.  To  obviate  the  inconvenience 
thence  arifing,  they  collect  the  male  flowers  when  fully  blown ;  and 
prcfenting  them  to  the  female  one  by  a  ftroke  of  the  finger,  they 
fcatter'the  farina  foecundans  therein,  which  prevents  the  falling  of 
the  fruit  before  it  is  ripe. 

By  far  rite  greater  part  of  plants  produce  hermaphrodite  flowers: 
but  l'ome  there  are  which  have  feparate  male  and  female  flowers 
growing  from  the  fame  roots, as  maiz,  nettles,  box,  elm,  birch, oak, 
beech,  hazel,  horn-beam,  palm-tree,  pine,  fir,  cvprefs,  cedar,  me¬ 
lons,  cucumbers,  gourds,  and  feveral  others;  in  many  of  thefe,  the 
male  and  female  flowers  (land  at  a  confiderable  diltance.  There  are 
other  plants  which  produce  thofe  neceflary  organs  upon  different 
roots,  as  the  palm-tree,  hops,  the  willow-tree,  mifletoe,  ipinach, 
hemp,  poplar,  French  and  dog’s  mercury,  the  yew-tree,  juniper,  and 
feveral  others.  Among  thefe,  the  valifneria  of  Linnaeus,  as  to  the 
manner  in  which  it’s  male-flower  impregnates  the  female,  is  one  of 
the  moll  Angular  prodigies  in  nature.  It  grows  in  rivulets,  ditches, 
and  ponds,  in  many  parts  ofEurope.  The  male  plant,  which  is 
continually  covered  with  w'ater,  has  a  fhort  ftalk,  upon  the  top  of 
which  it's  flowers  are  produced.  As  this  top  never  reaches  the  fur- 
face  of  the  water,  the  flowers  are  throwm  off  from  it,  and  come  un¬ 
opened  to  the  furface  of  the  water,  where,  as  foon  as  they  arrive,  by 
the  action  of  the  air,  they  expand  themfelves,  and  fwim  round  the 
female  flowers,  which  are  blown  at  the  fame  time'.  Thefe  laft  have 
a  longfpiral  foot-llalk,  by  which  they  attain  the  furtaceof  the  wa¬ 
ter,  and  remaining  there  in  flower  a  few'  days,  are  impregnated  by 
the  male-flowers  detatched  from  the  ftalk  at  the  bottom. 

It  isobfervable,  that  the  operations  of  nature  are  carried  on  meft 
ufually  by  certain  general  laws,  from  w'hich  however  fhe  fometimes 
deviates.  Thus  almoft  all  plants  have  either  hermaphrodite  flowers, 
growing  from  the  fame  root,  or  male  and  female  flowers  growing 
from  different  roots;  but  there  are  a  few  of  another  clafs,  which, 
from  the  fame  root,  furnifh  either  male  and  hermaphrodite  flowers 
or  female  and  hermaphrodite  ones:  of  this  kind  are  the  mulberry- 
tree,  w'hite  hellebore;  the  mufa  or  plantain-tree,  pellitory,  arrack, 
the  ath-tree,  and  a  few  others. 

Some  objeCt  to  this  theory  of  the  generation  of  plants,  from  having 
obferved  fome  plants,  which  were  termed  female,  growing  fingly  ; 
and,  though  at  a  very  great  diftance  from  any  male  plants  ot  the  fame 
kind,  producing  perfect  fruits,  which  grew  when  fown.  Mr.  Miller 
tells  us,  he  himlelfwas  daggered  in  his  opinion,  on  having  obferved 
a  female  plant  of  white  briony,  which  grew  fingly  in  a  garden, 
where  there  w'ere  no  other  plants  of  the  fame  kind;  w'hich,  never- 
thelefs,  for  feveral  years, produced  berries  which  grew  and  flourifhed 
perfectly  well.  This  put  him  upon  examining  the  plant  more  care¬ 
fully  than  he  had  done  before,  when  a  great  many  male-flowers 
w'ere  found  intermixed  with  the  female  ones;  and  he  adds,  that  he 
has  frequently  obferved  the  fame  in  many  other  plants,  which  are 
generally  male  and  female  in  diftinCt  plants,  yet  have  fometimes 
both  fexes  on  theffame  plant. 

From  what  has  been  laid,  it  appears  very  plainly  that  the  embryo 
of  the  female  flower  muft  be  impregnated  by  the  farina  foecundans, 
-or  male  duft,  in  order  to  render  the  fruit  perfeCt;  but  how,  or  in 
what  manner,  it  is  performed,  is  what  we  can  only  guefs  at ;  fince  in 
the  generation  of  animals,  ourgreateft  naturalifts  differ  widely,  as  has 
been  (hew:n  above,  in  their  opinions  concerning  the  particular  method 
how  it  is  performed.  If,  lays  the  reverend  Dr.  Hales,  I  may  be 
allowed  to  indulgeconjeCIure,  I  would  propofe  it  to  thecoi.lideration 
of  naturalifts,  whether,  from  the  manifeft  proof  we  have  that  ful- 
phur  attrads  air,  a  hint  may  not  be  taken  to  inquire  whether  this 
may  not  be  the  primary  ufe  of  the  farina  foecundans,  to  attraCf  and 
unite  with  itfelf,  elafticor  other  refined  aCtive  particles.  That  this 
farina  abounds  with  fulphur,  and  that  a  very  refined  fort,  is  proba¬ 
ble,  from  the  fubtile  oil  which  chemifts  obtain  from  the  chives  of 
laffron:  and  if  this  be  the  ufe  of  it,  wras  it  pofiible  that  it  could  be 
more  aptly  placed  than  on  the  (lender  points  of  the  (lamina,  where 
it  might  eafily,  wdth  the  leal!  breath  of  wind,  be  difperfed  in  the  air; 
thereby  furrounding  the  plant,  as  it  w'ere,  with  an  atmofphere  of 
fublimed  fulphureous  pounce  ?  Thefe  uniting  with  particles  of  air, 
may  perhaps  be  infpired  at  feveral  parts  of  the  plant,  and  efpecially 
at  the  piltil,  and  be  thence  conveyed  to  the  capfula  feminalis.  And 
if  to  thefe  united  fulphureous  and  aerial  particles,  w'efuppofe  fome 
particles  of  light  to  be  joined  (for  Sir  Ifaac  Newton  has  found  that 
fulphur  attracts  light  ftrongly  then  the  refult  of  thefe  three  by  far 
the  moll  aClive  principles  in  nature  will  be  a  punCtum  (aliens,  to 
invigorate  the  feminal  plant:  and  thus  w'e  are  at  laft  conducted, 
by  the  regular  analyfis  of  vegetable  nature,  to  the  firft  enlivening 
principle  of  their  minute!!  origin. 

Generation  offejfls,  Jbeil},  Jlones,  See.  See  Fossils,  See. 

Generation,  in  mathematics,  is  ufed  for  formation  or  pro¬ 
duction.  Thus  we  meet  w  ith  the  veneration  of  equations,  curves, 
folids,  &c. 

Generation,  in  theology.  The  father  is  faid,  by  fome  divines, 
to  have  produced  his  Word,  or  Sen,  from  all  eternity,  by  way  of 
generation ;  on  which  occafion  the  word  generation  raifes  a  peculiar 
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idea:  that  procefiion,  w'hich  is  really  effected  in  the  way  of  under- 
ftanding,  is  called  generation,  becaufe,  in  virtue  thereof,  the  Word 
;  becomes  like  to  him  from  whom  he  takes  this  original;  or,  as  St. 
Paul  expreffes  it  j  is  the  figure  or  image  of  his  fubftance,  i.  e.  of  his 
being  and  nature.  And  hence  it  is  they  fay,  that  the  fecond  perfon 
in  the  T rinity  is  called  the  Son. 

Generation  is  alfo  ufed,  though  fomewhat  improperly,  for 
genealogy,  or  the  ferns  of  children  iffued  from  the  fam  flock. 
Thus,  the  gofpel  of  St.  Matthew  commences  with  the  bock  op  the  ge¬ 
neration  of  Jefus  Chriji ,  See.  The  latter  and  more  accurate  tranf- 
lators,  inftead  of  generation  ufe  the  word  genealogy. 

Generation  is  alfo  ufed  to  fignify  a  people,  race,  or  nation, 
efpecially  in  the  literal  tranflations  of  the  feripture,  where  the  word 
generally  occurs  wherever  the  Latin  has  generatio ,  and  the  Greek 

■y£V£i£,  7EV£C Tlf. 

Thus,  “  A  wicked  and  perverfe  generation  feeketh  a  fign,”  &c. 
“  One  generation  gaffes  away,  and  another  cometh,”  See. 

Generation  is  alfo  ufed  in  thefenfe  of  an  age,  or  the  ordinary 
period  of  man’s  life. 

Thus  we  fay,  to  the  third  and  fourth  generation.  In  this  fenfe, 
hiftorians  ufually  reckon  a  generation  the  fpace  of  thirty-three  years, 
or  thereabouts.  See  Age. 

■  Herodotus  makes  three  generations  in  an  hundred  years;  which 
computation  appears,  from  the  later  authors  of  political  arithmetic, 
to  be  pretty  juft.  See  Chronology  and  Political  Arithmetic, 

GENERiCAL/iawe,  in  natural  hiftory,  the  appcllati  n  given  to 
all  thefpecies  of  natural  bodies  which  agree  in  certain  elfenri  il  and 
peculiar  charaCIers,  and  therefore  all  of  the  fame  family  orkind  ;  fo 
'  that  the  word  ufed  as  the  generical  name  equally  expreffes  every  one 
of  them,  and  fome  other  words  expreffive  of  the  peculiar  qualities 
or  figures  of  each  are  added,  in  order  to  denote  them  fingly,  and 
make  up  w'hat  is  called  the  fpeeific  name.  Thus  the  word  rofe  is 
the  generical  name  of  the  whole  feries  of  flowers  of  that  kind,  which 
are  dilfinguifhed  by  the  fpeeific  names  of  the  red  rofe,  the  white  rofe , 
the  apple  rofe.  See. 

Linnaeus  has  done  a  great  deal  in  exploding  the  bad  generical 
names  in  botany;  andArtedi  has  applied  his  rules  about  the  forma¬ 
tion  of  thefe  names,  with  very  little  difference,  to  the  fubjedts  of 
ichthyology. 

Among  the  true  and  genuine  Latin  and  Graeco-Latin  names  of 
the  genera  of  fifti,  are  thefe:  accipenfer,  amia,  anthias,  balaena, 
blennus,  clupea,  cobites,  cyprinus,.  delphinos,  elops,  efox,  exocce- 
tus,  gobius,  labrus,  lamia,  liparis,  mugil,  mullus,  muraena,  perca, 
phyfeter,  priftis,  raja,  falmo,  falpa,  fcarus,  fcomber,  filurus,  fparus, 
iqualus,  thynnus,  torpedo,  triton,  turfio,  uranofeopus,  xiphias, 
zeus.  Thefe  will  go  a  great  way  toward  naming  the  true  genera. 

GENESIS,  among  mathematicians,  fignifies  the  formation  or 
produdlion  of  fome  figure  or  quantity. 

The  gemfis,  or  formation,  e.  gr.  of  a  globe  or  fphere,  is  conceived 
by  fuppofing  afemicircle  to  revolve  upon  a  right  line,  drawn  from 
one  extreme  thereof  to  the  other,  called  it’s  axis,  or  axis  of  cir¬ 
cumvolution:  the  motion  or  revolution  of  that  femicircle  is  the 
genefis  of  the  sphere,  See.  See  Globe. 

Genesis, among  divines, a  canonical  book  of  thcOld  Tcftament, 
and  the  firft  of  the  Pentateuch,  or  five  books  ofMofes.  The  He¬ 
brews  call  it  Berefchith,  or,  “  In  the  beginning,”  thefe  being  the 
firft  words  in  the  book.  The  Greeks  gave  it  the  name  of  Genefs, 
from  it’s  beginning  with  the  hiftory  of  the  creation  of  the  world. 
It  includes  the  hiltory  of  2369  years,  and,  befides  the  hiftory  of  the 
creation,  contains  an  account  of  the  original  innocence  and  fall  of 
man  ;  the  propagation  of  mankind ;  the  rife  of  religion  ;  the  general 
defection  and  corruption  of  the  world;  the  deluge;  the  reftoration 
of  the  world;  the  divifion  and  peopling  of  the  earth;  and  the  hif¬ 
tory  of  the  firft  patriarchs  down  to  Jofeph,  at  whofe  death  it  ends. 

It  was  eafy  for  Mofcs  to  be  fatisfied  of  the  truth  of  what  he  de¬ 
livers  in  this  book,  bccaufe  it  came  down  to  his  time  through  a  very 
few  hands.  For,  from  Adam  to  Noah,  there  was  one  man  (Me- 
thufelah)  who  lived  to  fee  them  both:  in  like  manner,  from  Noah 
to  Abraham,  Shern  convcrfed  with  them  both;  Ifaac  alfo  did  with 
Abraham  and  Jofeph,  from  whom  thefe  things  might  eafily  be  con¬ 
veyed  to  Mofcs  by  Amram,  who  was  cotemporary  with  Jofeph. 
Mofes  is  fuppofed  to  have  written  this  book  during  his'retirement 
in  the  land  of  Midian,  before  he  conduced  the  ifraelitcs  out  of 
Egypt;  if  it  be  not  ftill  more  probable  that  he  received  it  from  the 
hands  of  God  during  his  flay  on  mount  Horeb. 

GENET,  or  Jennet,  a  fmall-fized,  well  proportioned  Spanifh 
horfe. 

GENETHLIACI,  in  aftrology,  perfon s  who  eret!  horofeopes, 
or  pretend  to  foretel  what  flaall  befal  a  man,  by  means  of  the  itars 
which  prefided  at  his  nativity. 

The  word  is  formed  of  the  Greek  yevc6?oi,  origin,  generation, 
nativity. 

They  were  expelled  Rome,  by  a  formal  decree  of  the  fenate  ;  and 
yet  found  fo  much  protedlion  from  the  credulity  of  the  people,  that 
they  remained  therein  unmolelled,  Hence  an  ancient  author  fpcaks 
of  them  as  homimtm  genus,  quod  in  civitate  nojlra  ftmper  &  vetabitur, 
if  retinebitur. 

But,  notwithflanding  the  abfurdity  of  this  pretended  fcicnce,  we 
arc  told,  that  the  judicious  Mr.  Dryden  ftudied  gencthhaeal aftrology 
with  great  accuracy  and  fuccefs,  as  appears  flora  the  calculations  ot 
his  children’s  nativities,  and  efpecially  that  of  hisfon  Charles ;  con-* 
cerning  whom,  from  his  geniture,  he  thus  predicted;  “  If  he 
[Charles]  lives  to  arrive  at  the  eighth  year  of  his  age,  -fays  Mr. 
Dryden,  he  will  go  near  to  die  a  violent  death  on  his  very  birth-day; 
but  if  he  fhould  efcape,  of  which  I  fee  but  fmall  hopes,  he  will  in 
the  23d  year  be  under  another  dangerous  direction  ;  and  if  he  fho.uld 
efcape  that  alfo,  the  33d  year  will  produce  a  killing  direction.”  Be¬ 
fore  the  month  of  Auguft,  in  which  young  Dryden  was  to  enter  into 
!  the 
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the  eighth  year  of  his  age,  Mr.  Dryden  was  invited  to  the  country 
feat  of  the  earl  of  B.  his  brother  in  law,  at  Charlton  in  Wilts; 
where,  on  the  very  day  of  Mafter  Charles’s  anniverfary,  lord  B. 
made  a  general  hunting-match,  to  which  allthe  neighbouring  gen-' 
tlcmcn  where  invited.  Mr.  Dryden  accompanied  the  gentlemen, 
after  taking  care  to  fet  his  fon  a  double  exercife  in  the  Latin  tongue, 
which  he  taught  his  children  himfelf,  with  a  drift  charge  not  to  ftir 
out  of  the  room  till  his  return;  well  knowing  the  talk  he  left  him 
would  take  up  longer  time.  Charles  was  bufy  in  performing  his 
duty,  in  obedience  to  his  father,  when  the  dag  made  towards  the 
houfe  ;  and  the  noife  alarming  thefervants  they  haftened  out  to  fee 
the  fport.  One  of  them  took  young  Dryden  by  the  hand,  and  led  him 
out  to  fee  it  alfo,  when,  juft  as  they  came  to  the  gate,  the  ftag  being 
at  bay  with  the  dogs,  made  a  bold  pufh,  and  leaped  over  the  court- 
.  wall,  which  was  low,  and  very  old  ;  and  the  dogs  following,  threw 
down  part  of  the  wall,  ten  yards  in  length,  under  which  Charles 
Dryden  lay  buried.  He  was  immediately  dug  ©ut,  and  after  fix 
weeks  languifhing  in  a  dangerous  way,  he  recovered.  In  the  23d 
year  of  his  age  he  fell  from  the  top  of  an  old  tower  belonging  to  the 
Vatican  at  Rome,  occafioned  by  a  fwimming  in  his  head,  with  which 
he  was  feized,  the  heat  of  the  day  being  exeeffive.  He  again  reco¬ 
vered,  but  was  ever  after  in  a  languifhing  fickly  ftate.  In  the  33d 
year  of  his  age,  being  returned  to  England,  he  was  unhappily 
drowned  at  Windfor.  He  had  with  another  gentleman  fwam  twice 
ever  the  Thames;  but  in  eroding  it  the  thkd  time,  it  was  fuppofed 
he  was  taken  with  the  cramp,  becaufe  he  called  out  for  help,  though 
too  late.  Thus  were  the  father’s  predictions  fulfilled,  and  hisfkill 
in  genet hliacal  altrology  verified. 

GENEVA,  or  Gin,  a  popular  name  for  a  compound  water, 
which  is,  or  ought  to  be,  procured  from  the  berries  of  the  juniper- 
tree,  di (tilled  with  brandy  or  malt-fpirits. 

The  word  is  formed  from  genevre ,  the  French  name  of  the  juni¬ 
per-berry. 

The  beft  geneva  we  now  have,  .is  made  from  an  ordinary  fpirit, 
diftllled  a  fecond  time  with  an  addition  of  fome  juniper-berries; 
but  the  original  liquor  of  this  kind  was  prepared  in  a  very  different 
manner.  See  the  Treatife  on  Distillery. 

GENEVIEiVE,  St.  a  congregation  of  regular  canons  in  France, 
of  the  order  of  St.  Auguftine.  A  feflival  is  obferved  at  Paris,  on 
the  third  day  of  January,  in  honour  of  St.  Genevieve,  the  patronefs 
of  that  city. 

GENIAL,  Genialis,  dertain  deities,  whom  the  ancients  fup¬ 
pofed  to  prefide  over  generation. 

Among  til e  genial  gods,  were  water,  earth,  fire,  and  air,  which 
the  Greeks  called  elements. 

GENICULAR1S,  in  botany,  a  name  ufed  by  fome  authors  for 
the  great  garden  valerian,  called pku. 

GENICULI,  the  joints  or  knots  which  appear  in  the  fhoots  of 
plants ;  whence  botanifts  call  thofe  marked  therewith  geniculate 
■plants. 

GENIO-GLOSSI,  in  anatomy,  a  pair  of  mufcles,  proceeding 
inwardly  from  the  fore-part  of  the  lower  jaw,  under  another  called 
gemo-hyoidecus ;  and  which,  enlarging  themfelves,  are  fallened  into 
the  balis  of  the  tongue.  They  ferve  to  pull  the  tongue  forward, 
and  to  thruft  it  out  of  the  mouth. 

GENIO-HYOID-fiEUS,  a  mufcle  of  the  os  hyoides,  which,  with 
it’s  partner,  is  fliort,  thick,  and  flefhy,  arifing  from  the  internal 
parts  of  the  lower  jaw-bone,  called  the  chin;  and  dilating  them¬ 
felves,  are  foon  lelfened  again,  and  inferted  into  the  fuperior  part 
of  the  fore-bone  of  the  os  hyoides.  Thefepull  upwards  and  forwards 
the  os  hyoides,  and  affift  the  genio-glojji  in  thrufting  the  tongue  out  of 
the  mouth. 

GEN  10-PHARYNGjTUS,  a  mufcular  portion,  really  diftinct 
from  th  tgenio-gloffus,  inferted  in  the  fide  of  the  pharynx,  and  joined 
to  the  gent o-glojjits  all  the  way  to  the  chin. 

GEN  IPA,  in  botany,  a  genus  of  plants  ofth  e  pentandria  monogynia 
clafs,  (he  characters  of  which  are  thefe:  the  flower  is  of  the  mono- 
pctalous  kind,  and  is  fhaped  like  a  bell,  and  very  wide  at  the  mouth : 
the  piftil  arifes  from  the  cup,  and  is  fixed  in  the  manner  of  a  nail 
to  the  hinder  part  of  the  flower.  T  he  cup  finally  becomes  an  oval 
flefhy  fruit,  divided  into  two  cells,  and  containing  a  number  of 
flatted  feeds.  • 


GEN1 1  AL,  in  anatomy,  fomething  that  relates  to  generatior 
Genita  l  parts,  are  thofe  in  both  fexes,  which  are  employed  i 
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generation.  See  Plate  80,  fig.  n,  i0.  t, 
alfo  Penis,  Vagina,  &c  1 

Genital  gods,  dii genitales,  fuch  as  had  begot  human  children 
they  are  otherwile  called  indigites. 

GENII  ALIA,  or  Genitaries,  in  anatomy,  the  tefticles  o 
a  man.  J 


GENITES,  among  the  Hebrews,  thofe  who  defeended  from 
Abraham,  without  any  mixture  of  foreign  blood. 

GENITIVE,  in  grammar,  the  fecond  cafe  of  the  declenfion  of 
nouns.  The  regulation  of  one  thing  confidered  as  belonging  in 
fome  manner  to  another,  has  occafioned  a  peculiar  termination  of 
nouns,  called  the  genitive  cafe :  but  in  the  vulgar  tongues,  they  make 
ufe  of  a  fign  to  exprefs  the  relation  of  this  cafe.  In  Englilh  they 
prefix  the  particle  of,  in  French  de,  or  du,  See.  though  in  ftrianefs 
there  are  no  cafes  in  either  of  thefe  languages;  inafmuch  as  they  do 
not  exprefs  the  different  relationsof  things  bv  different  terminations 
but  by  additional  prepohuons,  which  isotherwife  in  the  Latin  &c’ 
In  the  Hebrew  tongue,  the  genitive  cafe  is  marked  in  a  very  dif’ 
ferent  manner  from  that  of  the  Greek  and  Latin;  for  whereas  in 
thofe  languages  the  noun  governed  is  varied,  in  the  Hebrew  the 
noun  governing  undergoes  the  alteration. 

Tli e genitive  cafe  ferves  to  exprefs  very  different, and  even  oppofite 
relations,  whence  arifes  an  ambiguity:  thus,  in  that  paflage  of  St. 
Paul,  Rom.  viii.  38,  39,  Cert  us  fum  quod  ncque  mars,  ne^ue  vita,  idc. 


nos  poterit  Jeparare  a  charitate  Dei  in  Chrijlo,  &c.  the  genitive,  Dei , 
has  been  taken  by  interpreters  in  two  different  fenfes ;  fome,  giving 
it  the  relation  of  objedt,  underftand  the  paflage  of  the  love  which 
theeledf  bear  to  God  in  Jefus  Chrift;  whereas  others  give  it  the 
relation  of  fubjeCf,  and  explain  it  of  the  love  which  God  bears  the 
eledt  in  Jefus  Chrift. 

GENIUS,  in  mythology,  a  good  or  evil  fpirit,  or  daemon,  whom 
the  ancients  fuppofed  fet  over  each  perfon,  to  diredt  his  birth,  ac¬ 
company  him  in  life,  and  be  his  guard. 

Plato  gives  the  following  account  of  genii. 

They  are  fpirits  who  never  were  engaged  in  matter,  nor  were  ever 
joined  to  bodies.  Of  thefe  genii  Plato  is  of  opinion  that  every  man 
has  his  own  genius,  who  watches  over  him,  and  is  a  witnefs  not  only 
of  his  adlions,  but  of  his  very  thoughts ;  and  that,  when  the  perfon 
dies,  the  genius  condudfsthe  foul  of  which  he  had  the  charge,  to 
judgment,  and  aflifts  at  the  trial :  if  the  accufed  perfon  falfifies, 
the  genius  convidts  him ;  if  he  fpeaks  the  truth,  he  confirms  it;  and 
it  is  upon  his  evidence  that  fentence  is  pronounced. 

The  heathens,  who  confidered  the  genii  as  the  guardian  fpirits  of 
particular  perfons,  believed  that  they  rejoiced  and  were  afnidted  at 
all  the  good  and  ill  fortune  that  befel  their  w'ards.  They  never  or 
very  rarely  appeared  to  them ;  and  then  only  in  favour  of  fome  per¬ 
fon  of  extraordinary  virtue  or  dignity.  They  likewife  held  a  great 
difference  between  the  genii  of  different  men;  and  that  fome  were 
much  more  powerful  than  others;  on  which  principle  it  was,  that 
a  wizzard  in  Appian  bids  Antony  keep  at  a  diftance  from  Odtavius, 
becaufe  Antony’s  genius  was  inferior  to,  and  Itood  in  awe  of,  that 
of  Odtavius. 

The  Mahometans  pretend,  that  the  genii  inhabited  the  world  many 
thoufand  years  before  Adam,  under  the  reigns  of  feveral  princes, 
who  all  bore  the  name  of  Solomon ;  but  falling  at  length  into  a  ge¬ 
neral  corruption,  Ebbi  was  Tent  to  drive  them  to  a  remote  part  of 
the  earth,  there  to  be  confined ;  that  fome  of  that  generation  ftill 
remaining,  they  were  by  Talmurath,  one  of  the  ancient  kings  of 
Perlia,  who  waged  war  againft  them,  forced  to  retreat  to  the  fa¬ 
mous  mountains  of  Kaf. 

Genius,  in  matters  of  literature,  See.  a  natural  talent  or  difpofi- 
tion  to  do  one  thing  more  than  another ;  or  the  aptitude  a  man  has 
received  from  nature  to  perform  well  and  eafily  that  which  others 
can  do  but  indifferently,  and  with  a  great  deal  of  pains. 

From  the  diverfity  of  genius,  the  difference  of  inclination  arifes  in 
men,  whom  nature  has  had  the  precaution  of  leading  to  the  employ¬ 
ments  for  which  (he  defignsthem,  with  more  or  Ids  impetuofity  in 
proportion  to  the  greater  or  lefter  number  of  obftacles  they  have  to 
furmount,  in  order  to  render  themfelves  capable  of  anfwering  this 
vocation.  Thus  the  inclinations  of  men  are  fo  very  different,  be¬ 
caufe  they  follow  the  fame  mover,  that  is,  the  impulfe  of  their  genius. 
This,  as  with  the  painter,  is  what  renders  one  poet  pleafing,  even 
when  he  trefpaffes  againft  rules ;  while  others  are  difagreeable,  not- 
withftanding  their  itridt  regularity. 

The  genius  of  thefe  arts,  according  to  the  Abbe  du  Bos,  confifts 
in  a  happy  arrangement  of  the  organs  of  the  brain ;  in  a  juft  con¬ 
formation  of  each  of  thefe  organs;  as  alfo  in  the  quality  of  the 
blood,  which  difpofes  it  to  ferment,  during  exercife,  fo  as  to  furnifh 
a  plenty  of  fpirits  to  the  fprings  employed  in  the  fundtions  of  the 
imagination.  Here  he  fuppofes  that  the  compofer’s  blood  is  heated  ; 
for  that  painters  and  poets  cannot  invent  in  cool  blood ;  nay,  that  it 
is  evident  they  mult  be  wrapt  into  a  kind  of  enthufiafm  when  they 
produce  their  ideas.  Ariftotle  mentions  a  poet  who  never  wrote  fo 
well  as  when  his  poetic  fury  hurried  him  into  a  kind  of  frenfy.  The 
admirable  pidfures  we  have  in  Taffo,  of  Armida  and  Clorinda,  were 
drawn  at  the  expence  of  a  difpofition  he  had  to  real  madnefs,  into 
which  he  fell  before  he  died.  Do  you  imagine,  fays  Cicero,  that 
Pacuvius  wrote  in  cool  blood?  No,  it  was  impofllble.  He  mult 
have  been  infpired  with  a  kind  of  fury,  to  be  able  to  write  fuch 
admirable  verfes. 

Genius  more  frequently  implies  the  force  or  faculty  of  the  foul, 
confidered  as  it  thinks  or  judges. 

Thus  we  fay,  ahappy  genius,  a  fuperior^cwHi,  an  elevated  genius, 
a  narrow  confined  genius,  Sc c,  alfo,  a  work  of  genius,  a  want  of 
genius ,  &c. 

In  a  more  reftrained  fenfe,  it  imports  a  natural  talent,  difpofi¬ 
tion,  or  capacity  for  one  thing  more  than  another;  as,  a.  genius  for 
verfe,  for  the  fciences,  &c. 

GENTIAN,  in  botany,  a  genus  of  the  pentandria  digynia  clafs, 
the  flower  of  which  confifts  of  a  Angle  petal,  tubulated  and  imper¬ 
forated  at  the  bafe,  and  at  the  edge  divided  into  five  fegments,  va¬ 
rious  in  figure:  the  fruit  is  an  oblong,  cylindric,  acuminated  cap- 
fule,  (lightly  bifid  at  the  top,  formed  ot  two  valves,  and  containing 
only  one  cell;  the  feeds  are  numerous  and  fmall:  the  receptacles 
are  two,  and  grow  to  the  two  valves  of  the  capfule. 

The  root  of  this  plant  is  large,  remarkably  tough,  and  of  a  firm 
texture.  It  is  brought  to  us  from  Germany,  w'here  it  is  in  many 
places  cultivated  as  liquorice  is  amongft  us ;  and  is  to  be  chofen 
frefh,  tough,  of  a  middle  lize,  free  from  the  fmall  fibres,  and  well 
dried ;  though  if  it  be  fcorched,  it  is  to  be  rejected. 

This  root  is  one  of  the  beft  ftomaehic  bitters  in  the  materia  me- 
dica  ;  it  procures  an  appetite,  and  greatly  affifts  digeftion.  It  has 
alfo  been  extolled  as  a  febrifuge  and  alexipharmic,  and  as  a  certain 
remedy  for  the  bite  of  a  mad  dog.  On  this  occafion  it  is  not  only 
recommended  internally  but  externally,  in  the  form  of  a  cataplafm, 
made  ot  Venice  treacle,  and  the  powder  of  this  root,  applied  to  the 
wound.  An  ounce  of  the  gentian  root,  with  the  fame  quantity  of 
frefh  lemon-peel,  and  a  dram  and  a  half  of  dried  orangc-pcel,  in- 
fufed  for  an  hour  or  two  in  three  quarters  of  a  pint  of  boiling  water, 
make  a  very  elegant  bitter.  The  bitter  tindfures  are  commonly 
prepared  by  macerating  the  above  quantity  of  the  root,  for  fome 
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vlays,  in  a  pint  of  proof  fpirit,  with  four  drams  of  dried  orange  -peel, 
and  two  of  letter  cardamom  feeds.  See  Stomachic  Elixir. 

Wines  and  malt  liquors  are  likewife  impregnated  with  the  virtues 
ef  this  root  indifferent  proportions.  An  ounce  of  the  gentian  root; 
the  fame  quantity  of  frefh  lemon-peel,  and  two  drams  of  long  pep¬ 
per,  communicate  by  maceration,  without  heat,  a  grateful  w'armth 
and  bitternefs  to  a  quart  of  mountain. 

GENTILE,  Gentilis,  a  pagan,  or  perfon  who  adores  falfc 
gods.  The  Hebrew's  applied  the  name  OvU,  gentes,  nations ,  to  all 
the  people  of  the  earth  who  were  not  Ifraelites  or  Hebrews. 

Some  will  have  it  that  the  gentiles  were  thus  called  in  contradiftinc- 
tion  to  the  Jews,  becaufe  the  latter  had  a  politivc  law  to  obfcrvc  in 
matters  of  religion,  whereas  the  gentiles  had  only  the  natural  law  : 
hence  they  are  called  gentiles ,  quia  funtutigeniti  fuerunt,  becaufe  they 
remain  as  in  a  ftate  of  nature. 

The  Jews  apply  the  denomination  gentiles  much  as  the  Chriftians 
do  that  of  infidels.  St.  Paul  is  called  the  dots! or,  or  apojlle  of  the 
gentiles ,  which  appellation  he  firft  gave  himfelf,  Rom.  xi.  13.  “As 
I  am  the  apoftle  of  the  gentiles,  L  magnify  mine  office.” 

The  calling  of  the  gentiles  to  Chriftianity  had  been  predicted  in 
the  Old  Teftament,  as  it  was  accomplifncd  in  the  New.  See 
Pfal.  ii.  8.  Ifa.ii.  Joel  ii.  2C).  Matth.  viii.  11.  xii.18.  Aftsxi.iB; 
xiii.  47,  48.  xxviii.  28.  Rom.  i.  5.  iii.29.  xi.  12,  13,  25.  Eph.ii. 
11.  Rev.  xi.  2.  xxii.  2. 

Gentile  w'as  anciently  ufed,  for  all  ffrangers,  or  foreigners,  not 
fubjeft  to  the  Roman  empire. 

GENT1LITIUS  difeajes,  thote  propagated  from  father  to  fon, 
and  running  through  whole  families;  more  ufually  called  heredi¬ 
tary  diforders. 

GENTLE/ft  ore,  in  mineralogy,  a  kind  of  ore  found  in  confi- 
derable  plenty  inSuffex,  and  verv  readily  running  in  the  fire,  though 
not  over-rich  in  metal.  It  is  a  llrong  duiky  brown  fubfiance,  with 
glittering  fpangles  in  it,  and  lies  in  feveral  parts  of  that  county  in 
form  of  a  moderately  thick  ftratum. 

GENTLEMAN,  a  perfon  of  good  family,  or  defeended  of  a 
family  which  has  long  borne  arms,  the  grant  of  which  adds  gentility 
to  a  man’s  family. 

The  word  is  formed  of  the  F  rench  gentilhomnie,  or  rather  of  grntil, 
fine,  fafhionable,  or  becoming;  and  the  Saxon  wan,  q.  d .  honejlus, 
or  hcnejlo  loco  natus. 

Chamberlayne  obferves,  a  gentleman  is  one  whofe  anceftors  have 
been  freemen,  and  have  owed  obedience  to  none  but  their  prince: 
on  which  footing,  no  man  can  be  a  gentleman,  who  is  not  born  fo. 

Among  us,  the  term  gentleman  is  applicable  to  all  above  yeomen; 
fo  that  noblemen  may  be  properly  called  gentlemen. 

In  our  ftatutes,  gentilis  homo  was  adjudged  a  good  addition  for  a 
gentleman,  27  Edw.  III.  The  addition  of  knight  is  very  ancient; 
but  that  of  efquire,  or  gentleman,  was  rare,  before  1  Hen.  V. 

In  a  figurative  fenfe,  the  appellation  gentleman  is  given  to  a  perfon 
of  a  courteous,  upright,  and  generous  deportment ;  thus  we  fay, 
“  he  behaves  like  a  gentleman,"  i.e.  in  a  becoming  manner. 

Gentlemen  of  the  chapel,  are  officers  whofe  duty  and  attend¬ 
ance  is  in  the  royal  chapel,  being  in  number  thirty ;  ten  w'hereof  are 
priefts,  and  the  other  tw'enty  called  clerks  of  the  chapel,  who  affilt  in 
the  performance  of  divine  fervice.  One  of  the  firft  ten  is  chofen  for 
conteflur  of  the  houlhold,  whofe  office  is  to  read  prayers  every 
morning  to  the  houfhold  fervants;  to  vifit  the  fick  ;  examine  and 
are  communicants,  and  adminifter  the  facrament. 
nother,  well  verfed  in  mufic,  is  chofen  firft  organift;  who  is 
mailer  of  the  children,  to  inftruft  them  in  mufic,  and  what  Is  ne- 
Ceflary  for  the  fervice  of  the  chapel ;  a  feeond  is  likewife  an  organ¬ 
ift  ;  a  third  a  lutenift;  and  a  fourth  a  violilf. 

There  are  likewife  three  vergers,  fo  called  from  the1  filver  rods 
they  carry  in  their  hands ;  being  a  ferjeant,  a  yeoman,  and  groom 
of  the  veftry;  the  firlt  attends  the  dean  and  fubdean,  and  provides 
furplices  and  other  neceffaries  for  the  chapel:  the  feeond  has  the 
whole  care  of  the  chapel,  keeps  the  pews,  and  feats  the  nobility 
and  gentry ;  the  groom  has  his  attendance  within  the  chapel-door, 
and  looks  after  it. 

GENTLEWOMAN,  a  woman  of  birth,  or  one  fuperior  to  the 
vulgar,  both  in  wealth  and  behaviour. 

The  appellation  gentlewoman,  generofa,  is  as  good  an  addition  for 
the  eifate  and  degree  of  a  woman,  as  generofus  is  for  that  of  a  man ; 
and  if  a  gentlewoman  be  named  fpinfler'nx  any  original  writ,  appeal, 
&c.  it  hath  been  held  that  ffie  may  abate  and  qualfi  the  fame. 

GENTOOS,  in  modern  hi ltorv,  denote  the  profellors  of  the  re¬ 
ligion  of  the  Bramins,  or  Bruchmans ,  who  inhabit  the  country  called 
Hindoftan  in  the  Eaft  Indies. 

The  Hindoos,  or  Gentoos ,  vie  with  the  Chinefe  as  to  the  antiqui¬ 
ty  of  their  nation.  1  hey  reckon  the  duration  of  the  world  by  four 
Jogues,  ordiftinft  ages :  the  firft  is  the  Suttee  jogue,  or  age  of  pu¬ 
rity,  which  is  faid  to  have  lalled  about  3,200,000  years,  during 
which  the  life  of  man  was  100,000  years,  and  his  ftature  twenty- 
one  cubits;. the  feeond  the  Tirtah  jogue,  or  the  age  in  which  one 
third  of  mankind  were  reprobate,  which  conlifted  of  2,400,000  years, 
when  men  lived  to  the  age  of  10,000  years;  the  third,  the  Dwapaar 
jogue,  in  which  half  of  the  human  race  became  depraved,  which 
endured  to  600,000  years,  when  men’s  lives  were  reduced  to  a  thou- 
fand  years;  and  fourthly,  the  Collee  jogue,  inwhichall  mankind 
were  corrupted,  or  rather  diminifhed,  which  the  word  collee  imports. 
This  is  the  prefent  asra,  which,  they  fuppofe,  will  fubfilt  for 
400,000  years,  of  which  near  five  thoufand  are  already  palt,  and 
man’s  life  in  this  period  is  limited  to  a  hundred  years. 

The  Hindoos  are  divided  into  four  great  and  original  tribes, 
which,  according  to  the  Gentoo  theology,  proceeded  from  the  four 
different  members  of  Brhimhd,  the  fuppofedjmmediate  agent  of  the 
creation  under  the  fpirit  of  the  Almighty.  Thefe  tribes  are  the 
bramins;  which  proceeded  from  his  mouth*  and  whofe  office  is  to 
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pray,  read,  and  inftruft;  the  Chchteree,  which  proceeded  from  his 
arms,  w'hofc office  is  to  draw  the  bow',  to  fight,  and  to  govern;  the 
Bice,  proceeding  from  the  belly  or  thighs,  who  are  to  provide  the 
neceffaries  of  life  by  agriculture  and  traffic ;  and  the  Sooder  from  the 
feet,  which  are  ordained  to  labour,  ferve,  and  travel. 

Few  Chriftians,  fays  the  tranflator  of  the  Gentoo  code,  have  ex- 
preffed  themfelves  with  a  more  becoming  reverence  of  the  grand  and 
impartial  defigns  of  Providence  in  all  it’s  works,  or  with  a  more 
extenfive  charity  towards  all  their  fellow-creatures  of  every  profef- 
fion,  than  the  Gentoos,  It  is,  indeed,  an  articleof  faith  among  the 
bramins,  that  God’s  all  merciful  power  would  not  have  permitted 
fuch  a  number  of  different  religions,  if  he  had  not  found  a  pleafurc 
in  beholding  their  varieties; 

GENUFLEXION,  the  aft  of  bowing,  or  bending  the  knee; 
termed  kneeling  down. 

Rofweyd  fhews;  that  genuflexion^  or  kneeling,  has  been  a  very 
aricicnt  cullom  in  the  church,  and  even  under  the  Old  Teftament 
difpenfation ;  and  that  this  praftice  wasobferved  throughout  all  the 
year,  excepting  on  Sundays,  and  during  the  time  from  Eafter  to 
Whitfuntide,  when  kneeling  was  forbiddeh  by  the  council  of  Nice. 

St.  Paul  is  exprefsly  mentioned  (Afts  xx.  36,)  to  kneel  dow'n  at 
prayer.  The  Ruffians  are  faid  to  efteem  it  indecent;  and  the  Dif- 
fenters  among  us  prefer  the  cuftom  of  ftanding. 

GENUS,  among  metaphyficians  and  logicians,  denotes  a  number 
of  beings,  which  agree  in  certain  general  properties,  common  to. 
them  all;  fo  that  a  genus  is  nothing  elfc  but  an  abftraft  idea,  ex- 
prefted  by  fome  general  name  or  term. 

It  is  plain,  therefore,  that  by  a  gemis  we  do  not  barely  fignifv 
one  particular  thing  nor  yet  a  plurality  of  things ;  but  a  fort  or  kind 
of  things,  all  agreeing  in  certain  general  properties. 

Thus,  animal  is  faid  to  be  a  genus,  in  refpeft  of  man  and  brute; 
becaufe  man  and  brute  agree  in  the  common  nature  and  charafter  of 
animal;  fo  a  right-lined  figure,  of  four  fides,  is  a  genus  in  refpeft 
of  a  parallelogram,  and  a  trapezium ;  and  fo,  likewife,  is  fubftance, 
in  refpeft  of  fubftance  extended,  which  is  body ;  and  thinking  fub- 
ftance,  which  is  mind. 

The  method  by  which  the  mind  advances  to  form  genera,  is,  ac¬ 
cording  to  Mr.  Locke,  as  follows :  obferving  feveral  things  that  dif¬ 
fer  from  the  mind’s  idea  of  man,  for  initance,  and  therefore  cannot 
be  comprehended  under  that  name,  to  agree  with  man  in  fome  cer¬ 
tain  qualities,  by  retaining  only  thofe  qualities,  and  uniting  them 
into  one  idea,  it  gets  another  more  general  idea,  to  which  giving  a 
name,  it  makes  a  new  genus,  or  a  term  of  a  more  comprehenlive  ex- 
tenfion.  Thus  by  leaving  out  the  fhape,  and  other  properties  figni- 
fied  by  the  word  man,  and  retaining  only  a  body  with  life,  fenfe,  and 
fpontaneous  motion,  we  form  the  idea  fignified  by  the  nam e  animal. 
By  the  fame  way  the  mind  proceeds  to  body,  fubilance,  and  at  III 
to  being,  thing,  and  fuch  univerfal  terms  as  ftand  for  any  ideas 
whatever. 

This  fhews  the  reafon  why,  in  defining  things,  we  make  ufe  of 
the  genus,  namely,  to  fave  the  labour  of  enumerating  the  feveral 
fimple  ideas  which  the  next  term  ftands  for:  from  whence  it  ap¬ 
pear-,  that  praxis  no  more  than  an  abftraft  idea,  comprehending 
a  greater  or  Ids  number  of  fpecies,  or  more  particular  claffes. 

Genus  and  fpecies  themfelves  are  the  w’ork  of  human  underftand- 
ing;  though  it  is  not  denied  that  nature,  in  making  things  alike, 
lays  the  foundation  of  thisforting  andclaffing,  fo  that  every  diftinft 
abftraft  idea  is  a  diftinft  eltence:  whence,  in  the  fchools,  the  word 
efj'encc  has  been  almoft  wholly  applied  to  the  artificial  conftitution  of 
genus  and  fpecies. 

In  theferies  of  notions  riling  one  above  another  in  the  degree  of 
uni verfality,  that  divifion  which  comprehends  underit  {ex  exz\ genera, 
is  called  in  the  lchools  the  higher  genus,  which  denomination  conti¬ 
nues  till  we  arrive  at  the  lalt  advance  of  the  underftanding;  when 
being  come  to  the  mod  general  of  all  ideas  that  admits  not  of  a  fu¬ 
perior,  it  is  diilinguiftied  by  the  name  of  the  genus  generalijfmium. 
In  like  manner  the  feveral  genera  comprehended  under  a  higher 
genus,  are  in  refpeft  of  it  conlidcred  as  fpecies ;  and  as  thefe  lalt  too 
have  fpecies  under  them,  the  inferior  divilions  are,  for  diftinftion’s 
fake,  termed  lower  fpecies.  Thus  the  progreffion  continues;  and 
when  we  come  to  the  loweft  fubdivifion  of  all,  comprehending  only 
individuals,  we  call  this  the  fpecies  Jpecialiffwia. 

All  that  lie  between  this  and  the  highelt  diftribution  of  things  arc 
the  intermediate  genera  and  fpecies,  w-hich  are  termed  each  in  their 
turn  genus  gener alius,  or  fpecies  J'pecialior,  according  as  we  confidet 
them  in  the  attending  or  defeendingfeale  of  our  idea;  or,  to  fpeak 
in  the  language  of  logicians,  according  to  their  .afeent  or  defeent ;/» 
tinea  predicament  ah. 

Genus  is  alfo  ufed  for  a  charafter,  or  manner  applicable  to 
every  thing  of  a  certain  nature,  or  condition.  In  which  fenfe  it 
ferves  to  make  capital  divilions  in  divers  fciences;  as  mufic,  rhe¬ 
toric,  botany,  anatomy,  See.  E.  gr. 

Genus,  in  mufic,  by  the  ancients  called  genus  mcloda,  denotes  a 
certain  manner  of  lubdividing  the  principles  of  melody,  i.  e.  the 
confonant  intervals,  into  their  concinnous  parts. 

The  moderns,  conlideringthe  oftave  as  the  mod  perfeft  of  inter¬ 
vals,  and  that  whereon  all  the  concords  depend,  in  the  prefent  theory 
of  mufic,  the  divifion  of  that  interval  is  confidered  as  containing 
the  true  divifion  of  the  whole  feale. 

But  the  ancients  went  to  work  fomtwhat  differently*  the  diatef- 
faron,  or  fourth,  was  theleaft  interval  which  they  admitted  as  con¬ 
cord  ;  and  therefore  they  fought  firft  how  they  might  be  moft  con¬ 
veniently  divided ;  from  whence  they  conftituted  the  diapente  and 
diapafon. 

The  diateffaron  being  thus,  ?s  it  w;cre,the  root  and  foundation  of 
the  feale,  what  they  called  the  genera,  or  kinds,  arofe  from  it’s  va¬ 
rious  divilions;  and  hence  they  defined  the  genus  modulundi  the  man- 
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ner  of  dividing  the  tctrachord,  anddifpofing  it’s  four  founds  as  to 
fuccelTion.  . 

Ptolemv  gives  us  feveral  divifions  of  the  tctrachord,  partly  of  his 
own  and  partly  of  others,  which  we  (hall  here  place  in  one  fhort 
view  front  Or.  Wallis’s  Appendix  to  Ptolemy  s  Harmonics. 

'  J.5.  X  x  -J  rrz:  4  Enharmonic 

»a  —  4  Ciiromatic  >  ofArchytas. 
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•  The  genera  of  ntuftc  were  three,  the  enharmonic,  chromatic  and 
diatonic :  the  two  fird  were  varioufly  fubdivided  ;  and  even  the  lad, 
though  that  is  commonlv  reckoned  to  be  without  any  tpecies,  yet 
different  authors  have  propofed  different  divifions  under  that  name, 
•without  giving  any  particular  names  to  the  fpecics,  as  was  done  to 
the  other  two. 

Genus,  in  rhetoric.  Authors  diftinguifh  the  art  of  rhetoric,  as 
alfo  orations  or  difeourfes  produced  thereby,  into  three  genera,  or 
kinds;  demonftrative,  deliberative,  and  judiciary. 

To  the  demonftrative  kind  belong  panegyrics,  gencthliacons, 
epithalamiiims,  funeral  harangues,  &c. 

To  the  deliberate  kind  belong  perfuafions,  diffuafions,  com¬ 
mendations,  &e. 

.  To  the  judiciary  kind  belong  defences  and  accufations. 

Genus,  in  algebra.  The  ancient  algebraifts  divided  that  art  in¬ 
to  two  genera  or  kinds,  viz.  the  logiftie  andfpecious. 

Genus,  in  anatomy.  The  genus  neruofitm,  or  nervous  kind,  or, 
as  others  fay,  the  nervous  fyftem,  is  an  expreffion  pretty  frequent 
among  authors;  fignifying  the  nerves,  conlideredas  an  affernblage, 
or  fyftem,  of  iimilar  parts,  didributed  throughout  the  body. 

Genus.  By  the  w  ord  genus,  in  natural  hi dory,  we  underhand  a 
certain  analogy  of  a  number  of  fpecics  making  them  agree  together 
in  the  number,  figure,  and  fituation  of  their  parts  in  fuch  a  manner, 
that  they  are  eafily  didinguifhed  from  thefpecies  of  any  other  genus , 
at  lead  by  fome  one  artielc.  This  is  the  proper  and  determinate 
fenfe  of  the  word  genus  whereby  it  forms  a  fubdivifion  of  any  clafs 
or  order  of  natural  beings,  whether  of  the  animal,  vegetable,  or 
mineral  kingdoms,  all  agreeing  itj  certain  common  and  diltincfive 
characters.  See Generical  name. 

GEOCENTRIC,  ofyn,  earth,  and xwrgov,  center,  in  aftronomy, 
is  applied  to  a  planet,  or  it’s  orbit,  to  denote  it  concentric  with  the 
earih:  or,  as  having  the  earth  for  it’s  center,  or  the  fame  center 
with  the  earth. 

All  the  planets  are  not  geocentric:  the  moon,  alone,  is  properly 
geocentric. 

Geocentric  latitude  of  a  planet  is  it’s  latitude  feen  from  the 
earth;  or  the  inclination  of  a  line  connecting  the  planet  and  the 
earth,  to  the  plane  of  the  earth’s  (or  true)  ecliptic. 

Or  it  is  the  angle  which  the  aforefaid  line  (connecting  the  planet 
and  the  earth)  makes  with  a  line  drawn  to  meet  a  perpendicular  let 
fall  from  the  planet  to  the  plane  of  the  ecliptic.  See  Latitude. 

Thus  ,  in  Plate  164,  Jig.  40,  the  angle  Q  T e  is  the  meafure  of 
that  planet’s  geocentric  latitude,  when  the  earth  is  in  T;  and  the 
angle  e  tty  the  meafure  of  it  when  the  earth  is  in  /. 

Geocentric  place  of  a  planet  is  the  place  wherein  if  appears  to 
us,  from  the  earth,  iuppofing  the  eye  there  fixed :  or,  it  is  a  point  in 
the  ecliptic,  to -which  a  planet,  feen  from  the  earth,  is  referred. 

Geocentric  longitude  of  a  planet,  is  the  diftance  meafured  on  the 
ecliptic,  in  the  order  of  the  figns  between  the  geocentric  place  and  the 
tirlt  point  of  Aries. 

GLOD./&SIA,  that  part  of  practical  geometry  which  teaches 
howto  divide,  or  lay  out,  lands,  or  fields,  between  feveral  owners. 

Geoda-sia  is  alfo  applied,  by  fome,  to  all  the  operations  of 
geometry  which  arc  performed  in  the  field. 

This  is  more  ufually  called  surveying,  v.dien  employed  in  mea- 
furing  of  lands,  grounds,  roads,  countries,  provinces,  ¥c. 

GEOGRAPHICAL  mile,  is  the  minute,  or  fixtieth  part  of  a 
degree  of  a  great  circle.  See  Mile, 


A  New  and  Complete  System  of 

GEOGRAPHY. 

General  History  of  the  Science. 

GEOGRAPHY  is  very  ancient,  at  lead  the  fpeeial  part  thereof; 
for  the  ancient  writers  fcarce  went  beyond  the  defeription  of  coun¬ 
tries. 

The  Chaldeans  and  Egyptians,  didinguiflied  by  their  fkill  in  geo¬ 
metry  and  aftronomy,  w  ere  the  fil'd  perfons  that  paid  any  particular 
attention  to  geography;  and  it  isfaid  that  the  fil'd  map  was  made  by 
order  of  Sefoltrisl.  who  conquered  Egypt. 


The  Romans,  after  they  had  conquered  and  fubdued  anv  province, 
caufed  a  map,  or  painted  reprefentation  thereof,  to  be  carried  in 
triumph,  and  expofed  to  the  view  of  the  fpedfators;  and  the  Roman 
fenate,  about  a  hundred  years  before  Ohrid,  font  geographers  into 
divers  parts,  to  make  an  accurate  furvey  and  menfuration  of  the 
whole  globe;  but  they  fcarce  ever  faw  the  twentieth  part  thereof. 

Before  them,  Neeho  king,  of  Egypt,  ordered  the  Phoenicians  to 
make  a  furvey  of  the  whole  coalt  of  Africa ;  which  they  accom- 
plidipd  in  three  years:  Darius  procured  the  Ethiopic  fea,  and  the 
mouth  of  the  Indus,  tobefurveyed.  Thales  of  Miletus,  Anaximan¬ 
der  his  difciple,  who  is  faid  to  have  conftrudfed  the  firft  fphere; 
Democritus,  Eudoxus,  &c.  w:ho  made  the  ufe  of  maps  yommon  in 
Greece;  Aridagoras  and  Miletus,  whoprefented  toCleomenes,  king 
of  Sparta,  a  table  of  brafs,  on  which  he  had  deferibed  the  known 
earth,  with  it’s  feas  and  rivers;  and  other  Greeks  availing  them- 
felves  of  the  affidance  derived  front*  the  Chaldxans  and  Egyptians, 
profecuted  the  dudy,  and  enlarged  the  extent  of  this  feience.  It 
appears  that  in  the  time  of  Socrates  geographical  maps  were  ufed  at 
Athens,  for  this  philofopher  humbled  the  pride  and  boad  of  Alci- 
biades,by  defiring  him  to  point  out  his  territories  in  Attica  in  a  map: 
and  Pliny  relates,  that  Alexander,  in  his  expedition  into  Alia,  took 
two  geographers,  Diognetus  and  Baeton,  to  meafure  and  deferi  be  the 
roads;  and  that  from  their  itineraries,  the  writers  of  the  following 
ages  took  many  particulars.  Indeed,  this  may  be  obferved,  that 
whereas  mod  other  arts  have  buffered  by  war,  geography  and  fortifi¬ 
cation  have  been  improved  thereby. 

Pythcas,  the  famous  geographer  of  Marfeilles,  flourifhed  in  the 
time  of  Alexander;  and  Aridotle  feems  to  have  been  no  lefs  con- 
verfant  wfith  geography  than  philofophy  ;  after  Alexander,  Seleucus 
Nieanor,  Theophraltus,  the  difciple  of  Aridotle,  Eratolthenes,  who 
publilhed  three  books  of  geographical  commentaries,  and  corredkd  a 
chart  ofAnaximandcr ;  Hipparchus,  who  corroded  the  obfervations 
of  Eratodhenes,  and  thus  furnifhed  occafion  for  a  difpute  which 
greatly  contributed  to  the  improvement  of  geography;  Agafharcides 
of  Cnidus,  who  lived  under  Ptolomy;  Philometor  andMnefias,  who 
lived  about  fifty  years  after  him,  publifhed  a  defeription  of  the  whole 
world ;  Artemidorus  ofEphefus.who  gave  a  defeription  of  the  earth 
in  eleven  books,  often  cited  by  Strabo  and  Pliny,  and  many  others, 
*  whofe  names  it  would  be  tedious  to  enumerate,  didinguifhed  them- 
felvesby  the  cultivation  and  improvement  of  thisfcience. 

Geography  was  tranfmitted,  with  the  other  arts,  from  Greece  to 
Rome:  Polybius,  under  a  commiffion  from  Scipio  ./Emilianus,  re¬ 
connoitred  thecoafts  of  Africa,  Spain,  and  France, and  meafured  the 
didances  of  all  thofe  places  which  Hannibal  had  vilited  in  his  march 
over  the  Pyrennees  and  Alps.  Varro’s  w?orks  contain  many  geo¬ 
graphical  remarks:  Zenodoxus,  Theodorus  and  Polvcletus  were 
employed  under  the  confulfhip  of  Julius  Caffar  and  Mark  Antony 
in  furyeying  and  meafuring  the  globe.  The  Commentaries  of  Che- 
far  are  well  knowm  :  Ptolemy  encouraged  Pofidonius,  who  made  an 
imperfect  menluration  of  the  earth  by  celedial  obfervations,  in  dif¬ 
ferent  places  under  the  fame  meridian.  Augudus  wasa  didinguifhed 
patron  and  promoter  of  this  fcience  ;  under  whom  Strabo  publifhed 
his  geography.  And  the  fade  for  the  dudy  and  advancement  of  geo¬ 
graphy  w  as  greatly  encouraged  under  Tiberius,  Claudius,  Vcfpafian, 
Domitian,  and  Adrian.  Ilklore  of  Charax,  who  lived  to  the  com¬ 
mencement  of  the  firlt  century  of  the.Chriftian  sera;  Pomponius 
Mela,  w  ho  publifhed  a  book  intitled  De  Situ  Orbis;  Metius  Pom- 
pofianus,  who,  having  depidted  the  earth  on  a  parchment,  fell  afa- 
ciifice  to  the  jealoufv  of  Domitian,  the  emperor  fufpedting  that  fie 
aimed  at  the  empire;  Pliny  the  naturalid,  w  ho  lias  deferibed  the 
countries  known  in  his  time,  in  the  third,  fourth,  fifth,  and  fixth 
books  of  his  Natural  Hiitory ;  Marinus  the  Tyrian, who  corrected 
and  enlarged  the  dilcoveries  of  preceding  geographers;  and  the  em¬ 
peror  Antoninus,  deferve  particular  mention.  •.  '•  - 

'1  his  abdradt  of  the  hidory  of  ancient  geographers,  notwithdand- 
ing  whofe  fuecelfive  labours  geography  was  dill  in  a  very  imperfect; 

■  date,  brings  us  to  a  period,  aboufrthe  150th  year  of  the  Chriftian 
Kra,  in  which  Ptolemy  of  Alexandria  contributed  greatly -to  the  im¬ 
provement  of  this  fcience,  by  a  more  ample  and  accurate  defeription 
of  the  terredrial  globe  than  any  had  yet  given  of  it.  He  availed  him- 
felf  of  numerous  obfervations  and  ancient  charts;  he  corrected  the 
midakes  andfupplied  many  defedsof  others;  and  by  reducing  the 
didances  of  places  on  the  earth  to  degrees  and  minutes,  after  the 
manner  of  Pofidonius,  making  ufe  of  the  degrees  of  longitude  and 
latitude,  and  fettling  the  fituation  of  places  by  aftronomical  obfer¬ 
vations,  he  reduced  geography  intoa  regular  fyftem,  and  laid  a  foun¬ 
dation  tor  thofe  farther  dilcoveries  and  improvements,  which  natu¬ 
rally  rcfulted  from  the  progreffivc,  and  at  prefent  advanced  date  of 
geometry,  adronomy,  navigation  and  commerce.  Many  valuable 
geographical  works  appeared  under  Diocletian,  Conftantius,  and 
Maximinian,  &c.  Under  the  emperor Theodofius  the  provincial 
and  itinerary  chart  or  table,  fince  known  under  the  name  of  Peu- 
tinger,  was  digeded  and  formed:  and  the  lad  work,  that  ought  to 
be  claffed  with  thofe  of  the  ancients,  was  the  Notitia  Imperii,  attri¬ 
buted  toEthicus,  who  lived  between  the  years  400  and  450  of  the 
Chridian  acra. 

Definitions. 

Geography  is  a  defeription  of  the  furface  of  the  earth,  or  ter¬ 
raqueous globe?  and  all  it’s  parts;  and  may  be  divided  into  two  great 
parts,  viz.  1.  Geography  properly  fo  called,  as  it  denotes  barely  a 
defeription  of  the  land,  or  teiredrial  part  of  the  furface  of  the  globe. 
2.  Hydrography,  which  contains  a  defeription  of  the  waters,  or 
aqueous  part  ot  the  earth’s  furface. 

Proper  or  lpecial  geography  is  again  divided  into,  1 .  Chorography, 
which  is  a  defeription  ot  particular  countries,  as  Grcat-Britain, 
h  ranee,  &c.  2.  'topography,  which  is  a  defeription  of  particular 

places. 

Geography 


GEOGRAPHY 


Geography  may  again  be  divided  into,  I.  Thephvfical  part,  which 
treats  of  the  nature  and  qualities  of  the  feveral  parts  of  the  earth 
and  it’s  appendages;  as  the  figure,  magnitude,  &c.  of  the  earth 
itfelf ;  of  mountains,  Teas,  rivers,  &c.  of  beads,  birds,  fifhes,  &c. 
2.  The  civil  or  political  part,  which  treats  of  cities,  towns,  focieties, 
laws,  language,  learning  and  cuftorns,  of  the  feveral  people  and  na¬ 
tions  of  the  earth. 

The  principles  on  which  the  fcience  of  geography  depends,  are  of 
three  forts,  viz.  r.  Propolitions  of  geometry,  arithmetic,  trigo¬ 
nometry.  2.  Aitronomical  precepts  and  theorems.  3.  Experience; 
for  thegreateft  part  of  geography  is  the  refultof  the  observations  and 
experience  of  thofe  who  have  travelled  and  deferibed  the  feveral 
countries. 


Concerning  the  Figure  of  the  Earth. 

*1  he  opinions  of  the  ancients,  with  rcfpcdb  to  the  earth's  figure, 
were  very  odd  and  abfurd.  Some  thought  it  was  plain;  others,  that 
it  was  concave ;  anil  again  fome,  that  it  was  quadrangular;  and 
others,  that  it  was  oblong,  or  in  form  of  a  parallelogram.  Crates 
refernble'd  it  to  a  femicirelc;  Hipparchus  to  a  round  table;  Pofi- 
donius  to  the  form  of  a  fling:  Leucippus  to  the  form  of  a  drum; 
and  others  formed  other  vulgar  and  rude  conceptions,  and  made 
wretched  and  fenfelefs  comparifons  concerning  it;  all  which  were 
in  rime  confuted,  as  the  world  grew  wifer.  When  and  where  ma¬ 
thematical  knowledge  came  to  be  underftood,  philofophy  (which 
without  it  is  generally  the  moll:  aukward  nonfen(e)  foon  convinced 
men,  that  the  figure  of  the  earth  was  thatevia  round  ball  or  globe  ; 
and  this  opinion  was  fufficiently  eftablifiied,  and  even  demonitrated 
by  many  of  the  ancients,  as  Pythagoras,  Arillotle,  Archimedes, 
and  others;  and  indeed  common  experience  and  knowledge  of  tra¬ 
vellers,  navigators,  and  allronomers,  does  fo  invincibly  attelf  the 
truth  of  the  roundnefs  of  the  earth  by  many  infallible  obfervations 
and  arguments,  that  it  can  never  more  be  doubted  of.  This  round¬ 
nefs  of  the  earth  is  farther  confirmed  by  it’s  having  been  frequently 
failed  round;  the  firft  time  was  in  the  year  1519,  when  Ferd.  Ma¬ 
gellan  made  the  tour  of  the  whole  globe  in  1124  days.  In  the 
year  1557,  our  countryman,  Drake,  performed  the  fame  in  1056 
days;  in  the  year  1568,  Sir  Thomas  Cavcndifh  made  the  fame 
voyage  in  777  days;  Simon  Cordcs,  of  Rotterdam,  in  the  year 
159°,  and  in  the  year  1598;  Oliver  Noort,  a  Hollander,  in  1077 
days  ;  Will.  Corn.  V  an  Schouten,  in  the  year  1615,  in  749  days; 
Jac.  Hcremites,  and  Joh.  Huygens,  inthe  year  1623,  in  802  days; 
and  many  others  have  fince  performed  the  navigation,  particularly’ 
our  countryman,  Lord  Anfon.  All  of  whom  failing  continually 
from  eafi  to  weft,  at  length  arrived  in  Europe,  whence  they  let 
forth;  and  in  the  courfe  of  their  voyage,  oblerved  all  the  pheno¬ 
mena,  both  of  the  heavens  and  earth,  to  correfpond  to,  and  evince 
this  fpherical  figure. 

1  lius,  as  we  go  fouth wards,  the  northern  ftars  are  depreffed,  and 
the  fouthern  Itars  elevated  ;  and  the  fun  arrives  at  the  m  ridian  of 
places  that  are  nioft  eaflerly,  fooner  than  the  meridian  of  thofe 
towards  the  weft,  in  proportion  to  the  diftance  of  the  meridians 
meafured  upon  the  equator.  The  fame  globular  figure  is  likewiie 
inferred  from  the  operation  of  levelling,  in  which  it  is  found  ne- 
ceiiarv  to  make  an  allowance  for  the  difference  between  the  apparent 
and  the  true  level. 

But  though  the  earth,  as  to  the  general  idea,  be  of  a  round  or 
fpherical  form,  yet  the  modern  or  Newtonian  philofophy  (which 
refines  on  all  others)  hath  actually  demonftrated  that  it  is  not  exactly 
round,  but  fpheroidical,  or  that  of  an  oblate  fphere  or  fpheroid  :  and 
that  the  diameter  of  the  equator,  or  from  caft  to  weft,  is  greater 
than  that  of  the  poles,  or  from  north  to  fouth,  by  about  34  miles, 
the  proportion  to  each  other  being  as  692  to  689. 

T  he  following  problem,  communicated  by  Dr.  Leatherhead  to 
Dr.  Pemberton,  and  publilhed  by  Dr.  Robertfon,  will  ferve  for 
finding  the  proportion  between  the  axis  and  the  equatorial  diameter, 
from  the  meafure  taken  of  a  degree  of  the  meridian  in  two  different 
latitudes,  fuppofing  the  earth  to  be  a  fpheroid,  with  it’s  axis  lefs 
than  the  equatorial  diameter. 


Let  aV Ap  (Plate  II ,  fig.  4,1  be  an  ellipfis  reprefenting  a  fe£lioi 
of  the  earth  through  it’s  axis  Pp;  the  equatorial  diameter,  or  thi 
greater  axis  of  the  ellipfiS,  being  A  a;  let  E  and  F  be  two  places 
where  the  meafure  of  a  degree  has  been  taken ;  thefe  meafures  an 
proportional  to  the  radii  of  curvature  in  the  ellipfis  at  thofe  places 
and  if  CQ_,  C  R  ,  are  conj ugates  to  the  diameters,  whofe  vertices  an 
E  and  P ,  C  Q_will  be  to  CR  in  the  fubtriplicate  ratio  of  the  radiu 
of  curvature  inE  to  that  inF,byCor.i.  Prop.  iv.  part  vi.  ofMilnes’ 
Conic  Sections,  and  therefore  in  a  given  ratio  to  one  another.  1  hei 
Q_V  and  RZS  being  drawn  parallel  to  P p,  and  QXYW  pa 
rallel  to  aA,  the  angles  QCP,  RCP  are  the  latitudes  of  E  an< 
F  ;  fo  that  thefe  angles,  and  the  ratio  of  CQ_to  CR  being  given 
the  redlilinear  figure  C  V  QX  RY  is  given  in  fpecies;  and  the  rath 
°f  VC2— ZC2  (—  QXxXW]  to  RZ2 — .QV2  (— RX  > 
XS)  is  given,  which  is  the  ratioof  C  A2  to  CP2;  therefore  tin 
ratio  of  C  A  to  CP  is  given.  Hence,  if  the  fine  and  cofine  of  th< 
greater  latitude  be  each  augmented  in  the  fubtriplicate  ratio  of  tin 
meafure  of  the  degree  in  the  greater  latitude  to  that  in  the  Idler 
then  the  difference  of  the  fquares.of  the  augmented  fine,  and  thelirr 
of  the  lelfer  latitude,  will  be  to  the  difference  of  the  fquares  of  tin 
cofine  of  the  Idler  latitude,  and  the  augmented  cofine,  in  the  dupli 
cate  ratio  of  the  equatorial  to  the  polar  diameter.  Becaufe  C 
being  taken  in  CQ^equal  to  CR,  and  qv  drawn  parallel  to  Q_V 
i2v  and  vq,  CZ  and  ZR  w  ill  be  the  lines  and  cofines  of  the  re 
fpedive  latitudes  to  the  fame  radius ;  andCV,  VQ_wiilbeth 
augmentations  of  C'uand  C  q  in  the  ratio  named.  Then,  in  orde 
to  find  the  ratio  between  the  two  axes  of  the  earth,  let  E  denot 
the  greater,  and  F  the  Idler  of  the  two  latitudes,  M  and  N  th 
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refpedive  meafures  taken  in  each;  and  let  O  denote 
^/'s  s',  F — O  s,  E  leffer  axis 


>v/I 

N 


And 


-<TXrN _ 

O-Xss,  ih—ss,  F 


greater  axis 


_  ^  /  o 

Italfo  appears  by  the  above  problem,  that  if  one  of  the  degrees 
meafured  is  at  the  equator,  the  coline  of  the  latitude  of  the  other 
being  augmented  in  the  fubtriplicate  ratio  of  the  degrees,  the  tan¬ 
gent  of  the  latitude  will  be  to  the  tangent  anlvvering  to  the  augment¬ 
ed  coline  in  the  ratio  of  the  greater  axis  to  the  Idler.  For  fuppofing 
the  place  out  of  the  equator  to  be  E ;  if  the  femicircle  P hnnp  be 
deferibed,  and  /C  joined,  and  mo  drawn  parallel  to  aC  ;  Cais  the 
coline  of  the  latitude  to  the  radius  CP;  andCY  that  cofine  aug¬ 
mented  in  the  expreffed  ratio ;  Y CF being  to  Y /,  i.  e.  Ca  to  C nt 
or  CP  ,  as  the  tangent  of  the  angle  Y  C  Q_,  the  latitude  of  the  point 
E,  to  the  tangent  of  the  angle  YC /,  belonging  to  the  augmented 
coline.  Thus  if  M  reprefent  the  meafure  in  a  latitude  denoted  by 
E,  andN  the  meafure  at  the  equator,  let  A  denote  an  angle,  -whole 


meafure  is 


V 


M 


Xr,  E.  Then 


t,  A  -  leffer  axis 


’  is 


But  M, 


N^'  /,  E  greater  axis 

or  the  length  of  a  degree,  obtained  by  adual  menfuration  in  dif¬ 
ferent  latitudes,  is  known  from  the  following  table. 


Maupertuis  and  affbeiates  in  lat. 
Calfini  and  Dc  la  Caille 


Bofcovieh 
De  la  Caille 
J  uan  and  Ulloa 
Bouguer 

De  la  Condamine 


{ 


} 


66 

49 

45 

43 

33 


20 

22 

o 

o 

18 


At  the  equator 


Toi  fes. 
found  M  —  57428 
M  =  57074 

M  =  57°5° 
M  —  56972 
M  =z=  57037 
f  M  —  56768 
\  JJ  =  56753 

IM  =  56749 


By  comparing  the  firft  of  thefe  meafures  -with  each  of  the  follow¬ 
ing,  the  lecond  with  each  of  the  following,  &c.  by  the  problem, 
and  it’s  corollary,  we  ffiall  obtain  twenty  five  refults,  filewing  the 
relation  of  the  axes  or  diameters ;  and  from  the  arithmetical  means 
of  the  feveral  comparifons,  we  fiiall  have  the  ratio  of  tl^e  greater 
axis  to  the  lefs  as  1  to  0,9940688  ;  or  as  1  to  0,9946736  ;  or  as  r 
to  0,9952621  ;  or  as  1  to  0,9972818;  or  as  1  to  0,9947082;  and 
from  the  mean  of  all  of  them,  as  X  to  0,9951989.  If  the 
meafures  of  the  latitudes  of  4c.0  22',  and  of  450,  which  fall  within 
the  meridian  line  drawn  through  France,  and  which  have  been  re¬ 
examined  and"  corredled,  fince  the  northern  and  fouthern  expedi¬ 
tion,  be  compared  with  thofe  of  Maupertuis  and  his  affociates  in 
the  north,  and  that  of  Bouguer  at  the  equator,  the  ratio  of  the 
greater  axis  to  the  lefs  will  be  reduced  to  the  following  fix;  viz.  as 
1  to  0,9919994,  1  to  0,99337,  1  to  0,9952717,  1  to  0,9981542, 
1  100,9967698,  and  1100,9965152;  the  arithmetical  mean  of 
which  ratios,  or  that  of  1  to  0,9953467,  may  be  taken  for  the  ratio 
ol  the  greater  axis  to  the  lefs ;  which  is  as  230  to  228,92974  nearly 
he  lame  with  that  affigned  by  Sir  Ifaac  Newton. 

Add,  that  experiments  made  on  pendulums,  which  muff:  be  of 
different  lengths,  to  fwing  equal  times  here  and  at  the  equ-  tor, 
evince,  the  fame  thing.  Thus,  a  pendulum  muff  be  2Tu6gqg  lines 
liiorter  at  the  equator  than  at  the  poles. 

F .  1  acquet  draws  fome  pretty  conclufions  from  the  fpherical 
figure  of  the  earth  ;  as,  1.  That  if  any  part  of  the  furface  of  the 
earth  were  quite  plain,  a  man  could  no  more  walk  upright  thereon, 
than  on  the  fide  of  a  mountain.  2.  That  the  traveller’s  head  goes 
a  greater fpace  than  his  feet;  and  a  horfeman  than  a  footman,  as 
moving  equal  arches  of  greater  circles.  3.  That  a  veffel,  full  of 
water,  being  raifed  perpendicularly,  fome  of  the  water Will  be  con¬ 
tinually  fiow’ing  out,  yet  the  vefiel  itiil  remain  full;  and,  on  the 
contrary,  ir  a  veffel  full  of  water  be  let  perpendicularly  down, 
though  nothing  flow  out,  yet  it  will  ceafe  to  be  full:  confequently 
there  is  more  water  contained  in  the  fame  veffel  at  the  foot  oY 
a  mountain,  than  at  the  top;  becaufe  the  furface  of  the  water  is 
comprelfed  into  a  fegment  of  a  lefs  fphere  below  than  above. 


Magnitude  of  the  Earth,  and  the  number  of  miles  it's  diameter 

contains,  &c. 

The  method  obferved  by  Mr.  Norwood,  and  the  French  aftro- 
nomers,  Picard,  Caffini,  &c.  viz.  by  meafuring  the  diftance  between 
two  remote  places  on  the  fame  meridian,  is  undoubtedlv  the  heft, 
and  was  performed  with  great  accuracy,  efpccially  by  M.  Caffini, 
and  fince  by  others.  See  Degree  of  latitude.  According  to  that 
author,  the  ambit,  or  circumference  of  the  earth,  is  1237507 lo 
Paris  feet,  or  134650777  Englifh  feet,  or  250312  of  our  ftatute 
miles;  whence,  fuppofing  the  earth  fpherical,  it’s  diameter  muff 
be  7967  ftatute  miles;  and,  confequently  it’s  radius,  or femidiame- 
ter  may  be  taken  in  a  round  number,  for  2oooococo  feet,  it’s  fur¬ 
face  will  be  199444206  miles;  which,  being  multiplied  into  q-  of 
it’s  fernidi3meter,  gives  the  lolid  content  of  the  globe  of  the  earth 
264856000000  cubic  miles.  Thefe  feveral  dimenfions  are  greater 
or  lets,  according  to  the  aflumed  meafure  of  a  degree.  Caffini 
adopted  Picard’s  meafure  of  57060  toifes.  But  the  magnitude,  as 
well  as  the  figure  of  the  earth,  may  be  deduced  from  the  preceding 
problem.  For,  as  half  the  Jatus  reftum  of  the  greater  axis  A  <z, 
( Plate  11  ,fg.  4,)  is  the  radius  of  the  curvature  in  A,  it  is  given  in 
magnitude  from  the  degree  meafured  there,  and  thence  we  fiiall 
have  the  axes  themfelves.  Thus,  the  circular  arch  equal  to  the  radius 
being  57,29578  degrees,  if  this  number  be  multiplied  by  56753 
toifes,  the  meafure  of  a  degree  at  the  equator,  as  Bouguer  has  ftated 
it,  we  fiiall  have  the  radius  of  curvature  there,  or  half  the  latus 
■  re  Stum  of  the  greater  axis;  and  this  is  to  half  the  1  e  lie  r  axis  in  the 
ratioof  the  Idler  axis  to  the  greater,  i.  e.  as  0,9953467  to  I :  whence 
the  leffer  femiaxis  will  be  32669 iu  toifes,  and  the  greater  32  82 183. 

From  the  lame  problem  and  figure  it  appears,  that  if  an  angle  be 
taken,  whofe  tangent  fhall  be  to  the  tangent  of  either  latitude,  as  the 

leffer 
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letter  axis  to  the  greater,  the  meafure  of  a  degree  in  that  latitude 
will  be  to  the  meafure  of  a  degree  at  the  equator,  in  the  triplicate 
ratio  of  the  coftne  of  this  angle  to  the  cofine  of  the  latitude,  e.  gr. 
If  E  be  one  of  the  places  mcafured,  the  tangent  of  the  angle  YC / 
will  be  to  the  tangent  of  YCQ_the  latitude  of  E,  as  Y/to  YQ_, 

i.  as  the  letter  axis  to  the  greater:  anti  CQjC/:  :S,  C/Y:S, 
C  QT : :  col'.  ICY:  cof.  QC  Y ;  but  by  the  property  of  the  ellipfe, 
QCJ:C l3  (CP3)::  the  radius  of  curvature  in  E  to  the  radius  of 
curvature  in  A,  i.  c.  as  the  meafure  of  a  degree  in  E  to  the  meafure 
of  a  degree  in  A.  Therefore,  if  M  reprefents  the  meafure  in  a  la¬ 
titude  E,  and  N  the  meafure  at  the  equator ;  and  an  angle  A  be 

found,  fo  that/,  A  may  be  —  — L  F,  N,  will  be  i=:M 

greater  axis 

-{-cube  :  and  hence  the  axes  may  be  known  as  above.  Thus 
s,  A  '  • 

from  the  fix  ratios  between  the  axes  already  found,  foe  Figure  of  the 
Earth,  wc  may  obtain  nine  values  of  the  axes,  by  comparing 
each  ratio  with  both  of  it’s  refpedive  latitudes  and  meafurcs;  and 
the  means  will  be,  for  the  greater  femiaxes,  3276473  toifes ;  and  for 
the  letter,  3260299:  and  thefe,  proportioned  again  by  the  mean  ra¬ 
tio  of  the  axes  above  ttated,  and  bv  their  attigned  magnitudes  will 
give,  for  the  greater  femiaxis  3279328  French  toifes,  and  for  the 
lelfcr  femiaxis  3264068;  and  allowing  6  Paris  feet  to  a  toife,  and 
the  proportion  of  the  Engl  i fh  foot  to  the  French,  as  107  to  114,  the 
greater  femiaxis  will  be  3493863  Englitti  fathoms,  or,  dividing  by 
880,  the  number  of  fathoms  in  an  Englitti  mile,  3970,298  miles; 
and  the  letter  femiaxis  .3477606  fathoms,  or  3951,824.  miles;  and 
(he  greater  axis,  or  equatorial  diameter,  equal  to  7940,596  miles; 
and  the  letter,  or  polar  diameter,  equal  to  7903,648  miles ;  fothat 
the  equatorial  diameter  is  about  36,948  miles  longer  than  the  polar 
pr  earth’s  axis> 

On  the  furfaceof  the  earth  are  conceived  the  fame  circles  as  on  the 
furfacc  of  tire  mundane  Cpherc  elfewherc  deferibed,  viz.  an  Equa¬ 
tor,  Ecliptic,  Tropics,  Polar  circles ,  Meridians,  Ho¬ 
rizon,  Parallels,  &c.  which  fee;  as  alfo  Sphere  and  Globe. 
The  feas  and  unknown  parts  of  the  earth,  by  a  meafurement  of  the 
bett  maps,  contain  160522026  fquarc  miles;  the  inhabited  parts 
38990569;  Europe,  4454065  ;  Alia,  10768823;  Africa,  9654807  ; 
America,  44110874:  in  all ,  199512595,  which  is  the  number  of 
fqfiare  miles  on  the  whole  furfacc  of  .our  globe. 

1  he  terraqueous  globe  is  now;  generally  granted  to  have  two  mo¬ 
tions,  befides  that  on  which  depends  the  Pre.cession  of  the  equi¬ 
noxes;  the  one  diurnal,  around  it’s  own  axis  in  the  fpace  of  24 
hours,  which  conttitutes  tiie  natural  day  or  nydfhemeron.  The 
other  annual,  round  the  fun,  in  an  elliptical  orbit  or  tract,  in 
365  days,  6  hours,  conttituting  the  year. 

From  the  former  we  derive  the  diverfities  of  night  and  day. 
And  from  the  latter  the  viciflitudes  of  feafons,  fpring.fummer,  &c. 

In  the  terraqueous  globe  we  dittinguitti  three  parts,  or  regions,  vi2. 

I .  The  external  part  or  cruft,  which  is  that  from  which  vegetables 
arife,  and  animals  are  nourifhed,  and  is  compofedof  divers  hetero¬ 
geneous  fubttances, of  different  gravities,  difpofed,  for  the  molt  part, 
in  the  form  of  beds,  called  ftrata,  or  layers  of  earth,  loam,  clay, 
chalk,  ttoncs,  fand,  mineral  and  metallic  ores,  fulphur,  falls,  &’c. 
variuufly  intermixed  together,  as  appears  from  the  digging  of  a  well 
at  Amfterdain  232  feet  deep,  where  the  veins  of  the  earth,  &c.  ap¬ 
peared  as  follows ; 


Garden  -mould 
•Of  turf  or  peat 
Of  foft  clay 
Of  fand 
Of  earth  — 
Of  clay  — 
Of  earth  ~- 
Of  paving  fand 
Of  clay  — 


Feet. 
~  7 
—  9 


4 

40 

4 

10 
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White  loam  — 

Of  dry  earth  — 

Of  muddy  earth  — 
Of  fand  —  — 

Of  fandy  clav  — 

Sand  mixed  with  clay 
Sea-fand  with  lhells 
Clay  —  — 

Loam  —  — . 


Feet. 
“  4 

“  5 

t 

-  U 

-  3 

-  5 

-  4 

-  102 
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Such  is  the  make  of  the  outward  part  of  the  earth,  which  yet  is 
very  different  in  different  places. 

2.  The  middle  or  intermediate  part,  which  is  poffefled  by  folids, 
■extending  farther  than  human  labour  ever  yet  penetrated. 

3.  The  internal,  or  central  part,  which  is  unknown  to  us,  though 

by  many  authors  fuppofed  of  magnetic  nature ;  by  others,  a  mafs 
or  fphere  of  fire ;  by  others,  an  abyfs,  or  collection  of  waters,  fur- 
rounded  by  the  ftrata  of  earth ;  and  by  others,  a  hollow,  empty 
fpace,  inhabited  by  animals,  who  have  their  fun,  moon,  planets 
jand  other  con  venicncies  within  the  fame ;  others  divide  the  body  of 
the  globe  into  two  parts,  viz.  the  external  part,  which  they  call  the 
cortex,  including  the  whole  depth  or  mafs  of  the  ftrata  of  the 
«arth;  and  the  internal,  which  they  call  the  nucleus,  being  of  a 
different  nature  from  the  former,  and  poffcffcd  by  fire,  water  or 
the  like.  * 

The  external  part  of  the  globe  either  exhibits  inequalities  as 
mountains  or  vallies;  or  it  is  plain  and  level  :  or  due  in  channel* 
ififfurcs,  beds,  &c.  for  rivers,  lakes,  feas,  &c.  * 

Thel'e  inequalities  in  the  face  of  the  earth  are,  by  moft  naturalifts 
fuppofed  to  have  arifen  from  a  rupture  or  fubverfion  of  the  earth’ 
by  the  force  either  of  the  fubterraneous  fires  or  waters.  The  earth’ 
in  it’s  natural  and  original  ftate,  Des  Cartes,  and  after  him,  Burnet’ 
Stcno,  Woodward,  Whifton,  and  others,  fuppofe  to  have  been  per- 
jfedly  round,  fmooth,  and  equable;  and  they  account  for  it’spre- 
fent  rude  and  irregular  form  principally  from  the  great  deluge. 

Dr.  Woodward  has  confidered  the  fubjetft  of  the  various  ftrata  in 
the  earth  with  great  attention,  viz.  their  order,  number,  fituation 
with  refpetift  to  the  horizon,  depth,  interfedfion,  fittures,  colour 
eonfiftence,  Si c.  and  aferibes  the  origin  and  formation  of  them  all 

tire  great  flood  or  cataclyfmus. 
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Motion  of  che  Earth  about  the  Sun. 

The  motion  of  the  earth  about  the  fun  has  been  long  afterted  by 
the  learned,  and  denied  by  the  ignorant  and  enthufiaft,  who  never 
fail  to  oppugn  what  they  do  not  underltand.  In  the  dark  ages  of 
antiquity,  Pythagoras  was  the  firft  who  difeerned  and  maintained 
it ;  which  was  again  loft,  with  all  other  valuable  learning,  for  many 
ages,  till  retrieved  by  Copernicus,  Galileo,  Gattendus,  Kepler, 
Hook,  Flamfteed,  Bradley,  See.  and  is  now  demonftrated  bevond  all 
exceptions  to  equal  judges  of  the  matter.  For  fince  it  isfufficiently 
proved,  that  the  fquares  of  the  periodical  times  are  proportional 
to  the  cubes  of  the  diftanccs  from  the  centers  of  the  orbits,  about 
which  the  planets,  both  primary  and  fecondary,  perform  their  re- 
fpedtive  motions ;  and  that  this  law  obtains  in  all  the  circulating 
bodies  of  the  univerfe :  it  is  evident  that  the  fun  would  obferve  it 
alfo,  did  it  really  move  round  the  earth,  as  it  appears  to  do  in  365 
days;  but  that  it  does  not  obferve  it,  is  plain;  for  the  moon  moves 
about  the  earth  in  27  days,  and  is  60  lemidiameters  of  the  earth 
diftant  from  us.  Now  the  fquare  of  27  is  729,  and  of  365  is 
133225;  alfo  the  cube  of  60  is  216000;  therefore  fay,  as  729 
:  133225 ::  21 6°o°  :  39460356,  the  .cube  root  of  which  is  340 
nearly,  which  therefore  Ihould  be  the  diftance  of  the  fun  in  femi- 
diameters  of  the  earth  :  but  it  is  well  known,  the  real  diftance  of  the 
fun  ii  above  2000  femidiameters;  according  to  which  it  could  not 
turn  round  the  earth  in  lefs  than  5196  years,  if  itobferved  the  fame 
general  law  which  all  the  reft  of  the  heavenly  bodies  do.  Conse¬ 
quently  the  earth  moves  round  the  fun,  and  not  the  fun  round  it. 
This  is  called  the  annual  or  yearly  motion  of  the  earth:  befides 
which,  at  the  fame  timey  it  revolves  about  it’s  own  axis  once  in  24 
hours,  which  is  called  the  diurnal  motion,  and  is  the  caufe  of  day 
and  night,  as  the  other  is,  in  part,  of  the- feafons  of  the  year. 

The  arguments  alledgcd  againft  the  motion  of  the  earth  arc  weak 
and  frivolous.  Such  are, 

4.  That  it  is  a  very  heavy  body,  and  very  unfit  for  motion. 

2.  That  if  the  earth  were  to  move  round  it’s  axis  in  24  hours,  al} 
our  houfes,  buildings,  Sec.  would  tumble  down. 

3.  That  bodies  would  not  fall  upon  the  places  perpendicularly 
under  them;  nor  could  a  bullet,  e.  gr.  fhot  perpendicularly  from 
the  ground,  tall  back  again  upon  the  fame  fpot. 

4.  f  hat  it  is  contrary  to  the  words  of  feripture.  And, 

5.  That  it  is  repugnant  to  our  fenfes,  which  represent  the  earth 
at  reft,  and  the  fun  in  motion. 

But  the  principal  argument  againft  the  annual  motion  of  tlie  earth, 
is  the  want  of  an  annual  parallax  in  the  fixed  ftars.  For  let  T  At 
(Flute  \  1,  fig.  5,)  reprefent  the  earth’s  orbit  about  the  fun  S,  TX 
the  axis  of  the  earth,  and  t x  parallel  to  TX,  will  reprefent  the 
polition  of  the  fame  axis  at  the  oppofite  point  t.  Suppofe  TX  to  be 
directed  towards  the  ftarP  ;  and  it  is  manifeft,  that  the  axis  of  the 
earth  wfill  not  be  directed  to  the  fame  ftar,  when  it  comes  to  the 
fituation  tx,  but  will  contain  an  angle  xtP  with  the  line  / P,  join¬ 
ing  the  earth  and  ftar,  equal  to  the  angle  /PT,  under  which  the 
diameter  T/  of  the  earth's  orbit  appears  to  a  fpciftator,  viewed  from 
the  ftar  P.  It  might  be  expedted,  therefore,  that  by  obfervingthe 
fixed  ftar  P,  from  the  different  parts  of  the  earth’s  orbit,  we  might 
judge  of  the  angle  TP/,  and  confequently  of  the  proportion  T  P, 
the  diftance  of  the  ftar  toT  /,  the  diameter  of  the  earth’s  orbit,  or 
double  diftance  of  the  fun.  Yet  it  is  certain  that  aftronomers  have 
not  hitherto  been  able  to  difeover  any  difference  in  the  apparent 
fituation  of  the  fixed  ftars  with  refpedt  to  the  axis  of  the  earth,  or 
to  one  another,  that  can  arife  from  the  motion  of  the  earth :  though, 
lince  the  reftoration  of  the  Pythagorean  dodtrinc  of  the  earth’s  mo¬ 
tion,  they  have  taken  great  pains  to  examine  the  matter. 

From  the  diligence  and  accuracy  of  late  aftronomers,  we  learn 
fevcral  curious  things  in  confirmation  of  the  motion  of  the  earth 
about  the  fun,  and  ferving  tofolvcthisonly  material  objection  againft 
it.  See  Light. 

The  arguments  for  the  motion  of  the  earth  are  of  a  different 
kind  to  the  objedlions  againft  it,  and  carry  other  fort  of  evidence 
with  them,  being  deduced  from  adfual  obfervation  and  phxnomena, 
and  not  from  the  fanciful  furmifes  of  timorous  zealots.  They  are 
thefe:  1.  The  fun  will  equally  appear  in  motion,  and  the  earth  as 
(landing  ftill,  to  a  fpedlator  on  the  earth,  whether  the  fun  really 
move  round  the  earth  at  reft,  or  the  earth  move  round  the  fun  at 
reft. 

For  fuppofe  the  earth  in  T  ( Plate  7,  fig.  15,)  and  the  fun  in  I; 
the  fun  will  then  appear  in  T .  And,  fuppofe  the  fun  to  proceed  in 
an  orbit  furrounding  the  earth  from  1  to  2,  he  will  then  appear  in 
8  ;  and,  if  he  proceed  farther  to  3,  he  will  feem  in  II :  anti  thus 
will  he  appear  to  go  on,  according  to  the  order  of  the  figns  in  the 
ecliptic.  Suppolie,  again,  the  earth  in  1,  and  the  fun  in  T,  the  fun 
will  now  be  leen  in  C: ;  let  the  earth  go  on  from  1  to  2,  the  fun  will 
appear  to  the  inhabitants  of  the  earth  to  have  proceeded  from  tp 
111  j  and  if  the  earth  proceed  to  3,  the  fun  will  appear  to  have  ad¬ 
vanced  farther  from  ni  to  £  ;  and  fo  on,  according  to  the  fucccf- 
fion  of  the  figns  of  the  ecliptic. 

Thus  does  the  fun  appear  alike  to  move,  whether  he  realjy  move 
or  Hand  ftill ;  fo  that  the  objection  from  fenfe  is  of  no  force.  But 
agaip, 

2.  If  one  of  the  planets  be  fuppofed  to  have  moved  a  certain  fpace 
from  weft  to  caft,  the  fun,  earth,  and  other  planets,  togecherwith 
the  fixed  ftars,  will  all  feem  to  an  inhabitant  of  that  planet  to  have 
moved  juft  fo  far  round  it  the  contrary  way. 

For,  fuppofe  a  ftar  M  (fig.  16,)  in  the  zenith  of  an  inhabitant  of 
a  planet  placed  inT;  and  fuppofe  the  planet  to  have  revolved  on 
it’s  axis  from  weft  to  eaft;  in  a  certain  fpace  of  time  the  fun  S  will 
have  arrived  at  the  zenith  of  T,  then  the  ftar  I,  then  N,  then  the 
earth  L,  and  at  length  the  ftar  M  again.  To  the  inhabitant  of  the 
planet,  therefore,  the  fun  S,  with  the  earth  L,  and  the  ftars  I,  Nf 
M,  Sc c.  will  appear  to  have  moved  round  the  planet  a  contrary  way. 

Thus# 
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Thus,  to  the  inhabitants  of  the  planets  (if  any  fuch  there  be)  the 
mundane  fphere,  with  the  fun,  ftars,  andall  the  other  planets,  will,  as 
to  us,  appear  to  move  round  them  from  eaft  to  weft:  ^  and  accordingly, 
the  inhabitants  of  our  planet,  the  earth,  are  only  liable  to  the  fame 
delufive  appearances  with  thofe  of  the  reft. 

3.  The  orbits  of  the  planets  include  the  fun  as  the  common  center 
cf  them  all;  but  it  is  only  the  orbits  of  the  fuperior  planets  that  in¬ 
clude  the  earth  ;  which,  however,  is  not  in  the  center  of  any  of  them, 
as  is  fliewn  under  Sun  and  Planet. 

4.  The  earth’s  orbit  being  proved  to  be  between  thofe  of  Venus 
and  Mars,  it  follows,  that  the  earth  mull:  turn  round  the  fun  ;  for, 
as  it  lies  within  the  orbits  of  the  fuperior  planets,  their  motion  would 
appear  unequal  and  irregular  ;  but  they  would  never  either  be  ftation- 
ary  or  retrograde  without  this  fuppofition. 

5.  From  the  orbits  and  periods  of  the  fevcral  planets  about  the 
fun,  and  of  the  moon  and  fattellites  round  the  earth,  Jupiter  and 
Saturn,  it  is  evident,  that  the  law  of  gravitation  is  the  fame  towards 
the  earth,  Jupiter  and  Saturn,  as  towards  the  fun  ;  and  the  perio¬ 
dical  times  of  the  feveral  bodies  moving  around  each,  are  in  the  I 
fame  ratio  to  their  feveral  diftances  from  them. 

Now  it  is  certain,  that,  on  the  hypothecs  of  the  earth’s  annual 
motion,  her  periodical  time  exactly  (bits  this  law,  bearing  fuch  a 
proportion  between  thofe  of  Mars  and  Venus  as  the  feveral  other 
bodies  directed  by  the  fame  law  do  bear  ;  i.  e.  the  fquares  of  the 
periods  are,  in  all,  as  the  cubes  of  the  diftances  from  the  center  of 
their  orbits.  But  fuppoling  the  earth  too  at  reft,  this  law  is  broken 
uaoft  exorbitantly. 

For,  if  the  earth  does  not  move  round  the  fun,  the  fun  muft  move 
with  the  moon  round  the  earth  :  now,  the  diftance  of  the  fun  to 
'  that  of  the  moon  being  as  23750  femidiameters  of  the  earth  to  60. 
or  nearly  as  396  to  1  ;  and  the  moon's  period  being  lefs  than  28 
days,  the  fun’s  period  fhould  be  found  no  lefs  than  212775  days, 
or  583  years:  whereas,  in  faCt,  it  is  but  one  year.  Which  ftngle 
coniideration  Mr.  Whtfton  thinks  of  weight  enough  to  determine 
the  contraverfy  between  the  two  fyftems,  and  to  eftabldh  the  motion 
of  the  earth  tor  ever. 

Whereas,  fuppoling  our  earth  to  have  once  revolved  about  the  fun 
in  a  circular  orbit,  whofe  fetnidiameter  were  equal  <the  earth’s 
original  diftance  from  the  fun  fix  degrees  paft  ir’s  perihelion,  the  annual 
period  would  be  found  exactly  and  furprifingly  equal  to  the  lunar  or 
the  ancient  folar  year,  which  were  exaCtly  commenfurate,  con¬ 
taining  12  fynodical,  or  13  periodical  months,  i.  e.  365  days, 

4  hours,  19  minutes. 

6.  The  diftances  of  certain  of  the  fixed  ftars  from  the  zenith  have 

been  obferved  to  be  various  at  various  times  of  the  year.  That  par¬ 
ticularly  of  the  pole-liar  from  the  pole,  has  been  difcovered  by  Mr- 
Flamfteed,  from  repeated  obfervations  for  fevcn  years  fucceftively 
to  be  greater  about  the  fummer  folftice  than  about  the  winter,  by 
about  40  feconds.  Whence  it  appears,  that  the  earth  changes  it’s 
fituation,  receding  from  the  pole-ftar,  and  returning  back  to  it  again 
annually.  „  > 

Which  argument  is  farther  confirmed  from  this,  that  the  earth  is 
nearer  fhe  fun  at  Chriftmas  than  at  Midfuinmer :  as  appears,  boih 
from  the  fun’s  apparent  diameter  being  greater  in  December  than 
.  in  June  ;  and  from  ii’s  motion  being  fwifter,  by  one  twenty-fifth 
part  in  the  former  feafon  than  the  latter  :  whence  it  is,  that  there 
are  about  eight  days  more  in  the  fummer  half  year,  viz.  from  March 
to  September,  than  in  the  winter,  from  September  to  March. 

7.  Either  the  heavenly  bodies  revolve  round  the  earth  in  24  hours, 
or  the  earth  revolves  round  it’s  axis  in  that  time.  Now,  the  planets 
revolving  round  the  fun,  perform  their  revolutions  in  greater  or  lefs 

•  times,  as  their  orbits  are  greater  or  lefs,  i.  e.  as  they  are  more  or 
lefs  remote  lrom  the  fun.  Of  confequence,  if  the  ftars  and  planets 
revolved  round  the  earth,  they  would  perform  their  revolutions  in 
unequal  times,  according  as  their  orbits  or  their  diftances  were  un¬ 
equally  big.  At  leaf!,  the  fixed  ftars,  which  are  at  fuch  prodigious 
diftances  from  the  earth,  would  never  move  round  it  in  24  hours,  as 
the  neareft  planet  is  fuppofed  to  do. 

This  is  an  inelegancy,  which  is  avoided  in  the  fyftem  where  the 
earth  is  fuppofed  to  move  ;  and  where  every  planet  is  fo  much  the 
longer  in  deferibing  it's  annual  orbit  round  the  fun  as  that  orbit  is 
greater.  *'  ’i 

8.  In  all  the  works  of  nature  with  which  we  are  acquainted,  the 
Creator  appears  to  aCt  by  the  fhorteft,  eafieft,  and  fimpleft  means. 
Now,  it  the  earth  be  at  reft,  and  the  ftars  move,  the  velocity  of 
thefe  latter  muft  be  immenfe  ;  and  yet  all  the  purpofes  thereof  might 
have  been  anfwered  by  a  moderate  motion  of  the  earth  alone. 

For  the  moon’s  diftance  from  the  earth  amounts  to  240000  miles. 
Hence,  the  circumference  of  the  moon’s  diurnal  circle  being  1507968 
inch  miles,  the  moon’s  horary  motion  muft  be  62832  miles  inftead 
of  2290  miles,  which  is  really  the  cafe  ;  confequently,  in  each  fecond, 
a  fpace  lefs  than  that  of  the  pulfe  of  an  artery,  the  moon,  though 
the  flowed  of  all  the  heavenly  bodies,  muft  moye  more  than  17  miles. 
Again,  the  fun’s  mean  diftance  from  the  earth  is  23750  femidiameters 
of  the  earth,  or  95000000  miles  :  confequently  the  fun’s  diurnal 
path,  when  in  the  equator,  muft  be  596904000  miles  ;  and  therefore, 
in  the  fpace  of  one  fecond,  i.  e.  in  the  twinkling  of  an  eye,  he  muft 
move  more  than  6908  miles. 

Again,  the  diftance  of  the  fun  from  the  earth  is  to  that  of  Mars, 
fuppofing  the  earth,  and  not  the  fun  to  be  the  center  of  the  fyftem, 
nearly  as  one  and  a  half ;  to  that  of  Jupiter,  as  one  to  five"  and  a 
quarter  ;  and  to  that  of  Saturn,  as  one  to  nine  :  wherefore,  as  the 
diurnal  (pace,  and  all  other  things  deferibed  in  the  fame  time,  are  in 
the  fame  ratio,  Mars,  in  one  twinkling  of  an  eye,  muft  fly  10362, 
Jupiter  36266,  aud  Saturn  62172  miles.  Laftly,  the  fixed  ftars 
being  yet  vaftly  more  remote  from  the  earth  than  Saturn,  their  motion 
in  or  near  the  equator  muft  be  vaftly  fwifter  than  that  of  Saturn. 

9.  If  the  earth  be  at  reft,  and  the  ftars  move  by  any  common 
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motion,  the  feveral  planets  muft  each  day  deferibe  feveral  fpirals 
running  forth  to  a  certain  term  towards  the  north,  and  thence  return¬ 
ing  to  the  oppofite  term  towards  the  fouth,  fometimes  narrower  and 
fometimes  broader. 

For  the  diftances  of  the  feveral  planets  from  the  zenith  alter  every 
day,  increafing  to  a  certain  point  towards  the  north,  and  thence  de- 
creafing  again  towards  the  fouth  :  confequently,  the  altitude  of  the 
pole  being  always  found  the  fame,  and  the  planets  not  returning  to 
the  fame  point  of  the  meridian,  they  do  not  deferibe  circles,  but 
fpirals.  Add,  that  as  the  feveral  planets  do  not  retain  the  fame  dif¬ 
tance  from  the  the  earth,  but  are  fometimes  nearer,  and  fometimes 
recede  farther  from  it,  at  a  greater  diftance,  a  greater  fpiral ;  and  at 
a  lefs,  a  lefs  is  deferibed. 

Farther,  as  their  motion  is  flower  when  the  planet  is  farther  from 
the  earth,  the  greater  fpirals  are  deferibed  in  leffer  times  than  the 
Idler  ;  and,  as  the  greateft  and  leaf!  diftance  of  the  planets  from  the 
earth  is  not  affixed  to  the  fame  point  of  the  heavens,  the  planets  have 
moved  in  different  traCts  every  day  from  the  beginning. 

Befides,  the  force  by  which  the  ftars  and  planets  revolve  in  their 
orbits  are  not  direCted  to  the  center  of  the  earth,  but  to  the  centers 
of  the  feveral  orbits  which  they  deferibe,  or  to  innumerable  imagin¬ 
ary  points  in  the  axis  of  the  earth  ;  and  thefe  forces  tending  to  different 
and  continually  varying  centers  muft  likewife  increafe  exactly  in  pro¬ 
portion  to  the  diftances  from  the  axis ;  whereas  the  force  of  attraction 
is  found  to  decreafe. 

10.  Bodies  let  fall  from  any  confiderable  height,  are  found  by  ex¬ 
periment  not  to  fall  upon  the  fpot  perpendicularly  under  them,  but  to 
the  fouth-eaft  thereof. 

The  objection  which  fuppofes,  that  e.  g.  a  ball  fired  perpendicu¬ 
larly  upward  in  the  air  fhould  fall  weftward  of  the  place  from  which 
it  was  projected,  on  the  fuppofition  of  the  earth’s  revolution  caftward, 
can  have  no  weight,  when  it  is  confidered  that  the  gun  and  ball 
partake  of  the  earth’s  motion  ;  and  therefore,  being  carried  forward 
with  the  air  as  quick  as  the  earth  and  air  turn,  it  muft  fall  down  on 
the  fame  place,  deferibing  in  it's  defeent  the  diagonal  of  a  parallelo¬ 
gram,  whofe  two  fides  are  proportional  to  the  forces  acquired  from 
the  earth’s  motion  and  the  gravity  of  the  ball.  Thus  a  (tone  let  fall 
from  the  top  of  a  main-maft,  if  it  meets  with  no  obstacle,  falls  on 
the  deck  as  near  the  foot  of  the  maft  when  the  lhip  fads  as  when  it 
does  not. 

11.  The  power  of  gravity  is  found  to  decreafe  as  you  approach 
nearer  to  the  equator,  which  is  a  circumftance  that  agrees  to  all  bodies 
which  have  a  motion  on  their  axis,  and  to  them  only,  as  being  really 
the  neceifary  ref'nlt  of  fuch  motion. 

For  a  body,  revolving  on  it’s  axis,  the  parts  or  appendages  thereof 
are  continually  endeavouring  to  recede  from  the  center.  Confe¬ 
quently,  the  equator  being  a  great  circle,  and  the  parallels  al!  Je- 

creafirig  towards  the  poles,  the  centrifugal  force  is  greateft  in  the 

equator,  and  decreafes  towards  the  poles  in  the  ratio  of  the  diameters 
of  the  parallels  to  that  of  the  equator.  Now  the  power  of  gravity 
determines  the  feveral  parts  or  appendages  towards  the  center  of  the 
whole:  confequently,  the  Centrifugal  force,  aCting  contrary  to  the 
power  of  gravity,  retards  the  defeent  of  bodies,  and  that  moll  where 
it  is  greateft.  .■*  ; 

Dr.  Keil  computes,  that  the  force  of  gravity  to  the  centrifugal 
force  at  the  equator  is  as  289  to  t :  confequently,  a  body  placed  thejefc 
would  lofe  one  289th  part  of  the  weight  it  would  have  were  the 

earth  at  reft  ;  confequently,  the  centrifugal  force  at  the  poles  being 

infinitely  ftnall,  a  body  will  there  weigh  289  pounds,  which  at  the 
equator  only  weighs  288. 

12.  The  following  is  an  a£tual  demonftration  of  the  earth’s  motion, 
drawn  from  phyfical  caufes,  for  vvhich  we  are  indebted  to  the  dif- 
coveries  of  Sir  Ifaac  Newton,  and  which  Dr.  Keil  takes  for  ccnclu- 
ltve  and  unanfwerable. 

Ail  planets,  it  is  demonftrated,  gravitate  towards  the  fun  ;  and 
obfervations  teftify  to  us,  either  that  the  earth  turns  round  the  fun,  or 
the  fun  round  the  earth  in  fuch  a  manner  as  to  deferibe  equal  areas 
in  equal  times.  But  it  is  demonftrated  farther,  that  whenever  bcdies 
turn  round  each  other,  and  regulate  their  motions  by  fiich  a  law,  the 
one  muft  of  neceftity  gravitate  to  the  other :  coul'equenvly,  if  the  fun 
in  its  motion  doth  gravitate  to  the  earth,  aCtion  or  re-aCtion  being 
equal  and  contrary,  the  earth  muft  likewife  gravitate  towards  the 
fun.  ,  .( 

Again,  the  fame  author  has  demonftrated,  that  when  two  bodies 
gravitate  to  one  another,  without  direCtly  approaching  one  another  in 
right  lines,  they  muft  both  of  them  turn  round  their  common  center 
of  gravity  ;  the  fun  and  earth,  therefore,  do  both  turn  'round  their 
common  center  of  gravity  ;  but  the  fun  is  fo  great  a  body  in  refpeCl 
of  our  earth,  which  is,  as  it  were,  but  a  point ;  that  the  common 
center  of  gravity  of  the  two  bodies  will  lie  w.thin  the  body  of 
the  fun  ilfelf,  and  not  far  from  the  center  of  the  fun.  The  earth, 
therefore,  turns  round  a  point,  which  is  in  the  body,  of  the  fun,  and 
therefore  it  turns  round  the  fun.  Q.  E.  D. 

13.  Befides,  if  the  fun  moves  about  the  earth,  the  earth’s  attractive 
power  muft  draw  the  fun  towards  it  from  the  line  of  projection,  fo 
as  to  bend  it’s  motion  with  a  curve  ;  but  the  fun  being  at  leal!  22700 
times  as  heavy  as  the  earth,  it  muft  move  2.2700  times  as  (lowly  to¬ 
ward  the  earth  as  the  earth  does  toward  the  fun  ;  and  confequently 
the  earth  would  fall  to  the  fun  in  a  lhort  time,  if  it  had  not  a  very 
ftrong  projeCtile  motion  to  carry,  it  off.  There  is  indeed  no  fuch 
thing  in  nature  as  a  heavy  body  moving  round  a  light  one  as  it’s 
center  of  motion.  A  pebble,  as  Mr.  Fergufon  familiarly  illuftrates 
this  matter,  faftened  to  a  mill-done  by  a  firing,  may,  by  an  eafy 
impulfe,  be  made  to  circulate  round  the  mill-ftone ;  but  no  impuife 
can  make  a  mill-ftone  circulate  round  a  loofe  pebble,  for  the  mill-ftone 
would  go  off  and  carry  the  pebble  along  with  it. 

14.  Dr.  Bradley,  late  aftronomer  royal,  has  found,  by  a  long  ferics 
of  the  molt  accurate  obfervations,  that  there  is  a  fmall  apparent 
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Motion  of  the  fixed  ftars,  occafioned  by  the  obfervation  of  their  light, 
and  fo  exactly  anfwering  to  an  annual  motion  of  the  earth,  as  evinces 
the  fame  even  to  a  mathematical  demonflration.  See  Light. 

To  fay  no  more ;  to  fuppofe  the  earth  at  reft,  confounds  and  de- 
ftroys  all  the  order  and  harmony  of  the  univerfe,  annuls  it’s  laws,  and 
fets  every  part  at  variance  with  each  other,  robs  the  Creator  of  half 
the  praife  of  his  work,  and  mankind  of  the  pleafure  of  the  contem¬ 
plation  thereof.  In  effeft,  it  renders  the  motions  of  the  planets  in¬ 
explicable  and  ufelefs,  which  otherwife  are  plain  and  fimple.  So 
that  fuch  of  the  later  aftronomers,  as  have  aflerted  it  with  the  mod 
zeal,  have  been  forced  to  fet  it  afide,  when  they  came  to  compute  the 
motions  of  the  planets.  None  of  them  would  ever  attempt  to  com¬ 
pute  thefe  motions  in  variable  fpirals ;  but  in  all  their  theories  they 
tacitly  fuppofe  the  earth  to  move  on  it's  axis,  fo  as  to  turn  the  diurnal 
fpirals  into  circles. 

Thus,  the  Jefuit  Ricciolus,  though  he,  at  the  pope’s  command, 
©ppofed  the  motion  of  the  earth  with  all  his  might,  as  fomething 
contrary  to  holy  fcripture ;  yet,  to  frame  agronomical  tables,  which 
fhould  tolerably  agree  with  obfervation,  he  was  forced  to  have  recourfe 
to  the  motion  of  the  earth  as  his  only  refuge. 

Others  have  alfo  oppofed  the  motion  of  the  earth  as  contrary  to 
revelation  ;  there  being  mention  made  in  holy  fcripture  of  the  fun’s 
rifing  and  fetting,  of  his  {landing  Hill  in  the  time  of  Jolhua,  and  his 
going  back  in  that  of  Hezekiah. 

Now,  to  take  the  genuine  fenfe  of  thefe  paflages,  the  laws  of 
interpretation  mull  be  fettled,  i.  Then,  we  fuppofe,  that  the  feveral 
words  of  fcripture  have  their  feveral  ideas  correfponding  to  them  ; 
and  that  a  man  takes  their  fenfe,  in  whom  thofe  ideas  are  excited  by 
the  reading.  2.  That  the  words  of  fcripture,  attentively  read,  are 
fufficient  to  excite  thofe  ideas  in  a  mind  not  prepoileffed.  Hence,  3. 
It  follows,  that  either  God  mult  have  exhibited  the  definitions  of  the 
words  that  occur  in  fcripture ;  or,  that  he  fuppofes  prior  notions, 
and  leaves  us  to  take  their  fenfe  in  the  ordinary  way.  Hence,  4.  We 
argue,  that  no  other  ideas  are  to  be  affixed  to  the  words  of  fcripture, 
but  fuch  as  occur  to  a  perfon  who  looks  or  attends  to  the  things 
themfelves  fpoken  of. 

By  the  fun’s  rifing,  therefore,  is  meant  no  more  than  his  re¬ 
appearance  in  the  horizon,  after  he  had  been  hid  below  it ;  and  by 
his  fetting,  an  occultation  of  the  fun,  which  was  before  vifible  in  the 
horizon.  When  the  preacher  therefore  fays,  Ecclef.  i.  5.  The  Jun 
alfo  arifeth,  and  the  fun  gocth  down ,  and  hajleth  to  his  place  where  he 
arofe,  he  means,  doubtlefs,  no  more  than  that  the  fun,  which  before 
was  hid,  is  now  feen  in  the  horizon  ;  and  after  being  there  confpi- 
cuous,  is  hid  again,  and  at  length  re-appears  in  the  eaft.  For  thus 
much  only  appears  to  a  perfon  who  views  tire  fun  ;  and  therefore 
thus  much,  and  no  more,  is  exprelfed  by  the  facred  writers. 

In  like  manner,  when  in  Jofh.  x.  12,  13,  the  fun  and  moon  are 
laid  to  have  Hood  Hill ;  all  meant  by  ftation  is,  that  they  did  not 
change  their  place  with  refpett  to  the  earth.  For  that  general,  by 
Sun,  Jland  thou  fill  upon  Gibeon;  and  thou  moon,  in  the  valley  of  Ajalon; 
required  no  more,  than  that  the  fun,  which  then  appeared  over  that 
city,  Ihould  not  change  it’s  fituation.  And  from  his  bidding  the  fun 
to  keep  it’s  fituation,  it  would  be  unjuft  to  infer,  that  it  moves 
round  the  earth  at  reft. 

Thefe,  and  fimilar  exprelfions,  are  true  and  proper  defcripl ions  of 
the  phenomena,  as  they  appear  to  us  ;  but  as  the  feriptures  were 
never  intended  to  inflrudl  us  in  philofophy  and  altronomy,  they  do 
not  at  all  determine  by  what  motions  thefe  phenomena  are  occafioned. 
And  it  has  been  jultly  obferved,  that  part  of  the  account  recorded  in 
the  book  of  Jolhua  is  merely  a  defeription  of  the  appearance  ;  Gibeon 
and  Ajalon,  and  the  whole  land  of  Canaan,  lying  in  too  northern  a 
latitude  for  the  fun  or  moon  ever  to  be  vertical  to  any  part  of  it : 
and  yet  this  was  a  juft  defeription  of  the  phenomenon  as  it  appeared 
to  Jolhua  in  the  place  where  he  then  was ;  and  if  one  part  of  the 
account  merely  deferibe  the  phaenomena,  the  other  mull  likewife  be 
underftood  in  the  fame  manner. 

Gaffendus,  very  pertinently  to  the  fame  purpofe,  diftinguifhes 
“  two  facred  volumes,  the  one  written,  called  the  Bible  ;  the  other, 
Nature ,  or  the  World ;  God  having  manifefted  himfelf  by  two  lights, 
the  one  of  revelation,  and  the  other  of  demonflration  ;  accordingly, 
the  interpreters  of  the  former  are  divines,  of  the  latter,  mathemati¬ 
cians.  As  to  matters  of  natural  knowledge,  the  mathematicians  are 
to  be  confulted  ;  and  as  to  the  objects  of  faith,  the  prophets  ;  the 
former  being  no  lefs  interpreters,  or  apoftles,  from  God  to  men, 
than  the  latter.  And  as  the  mathematician  would  be  judged  to: 
wander  out  of  his  province,  if  he  fhould  pretend  to  controvert,  or 
let  afide  any  article  of  laith  from  principles  of  geometry ;  fo  it  mull 
be  granted,  the  divines  are  no  lefs  out  of  their  limits,  when  they 
venture  to  pronounce  on  a  point  of  natural  knowledge,  beyond  the 
reach  of  any .  not  verfed  in  geometry  and  optics,  merely  from  holy 
fcripture,  which  does  not  pretend  to  teach  any  thing  of  the  matter. 

“  For  inttances,  we  may  quote  Laftantius  and  Auguftine  ;  the 
firft  of  whom  rendered  himfelf  ridiculous  by  difputing  from  lenpture, 
againft  the  roundnefs  of  the  earth;  and  the  latter,  againlt  the’ 

ANTIPODES.”.  11  . 

Upon  the  whole,  the  figure  of  a  globe  is  extremely  well  adapted 
to  motion.  This  is  confirmed  by  conlidering,  that,  if  the  earth  did 
not  move  round  the  fun,  not  only  the  fun,  but  all  the  ftars  and 
planets,  muft  move  round  the  earth.  Now,  as  philofophers,  by 
reckonings  founded  on  the  fureft  obfervations,  have  been  able  to 
guefs  pretty  nearly  at  the  diftances  ef  the  heavenly  bodies  from  the 
earth,  and  from  each  other,  juft  as  every  body  that  knows  the  firft 
elements  of  mathematics  can  mcafure  the  height  of  a  fteeple,  or  any 
objeft  placed  on  it ;  it  appeared  that,  if  we  conceived  the  heavenly 
bodies  to  move  round  the  earth,  we  muft  fuppofe  them  endowed 
with  a  motion  or. velocity  fo  immenfe  as  to  exceed  all  conception : 
whereas  all  the  appearances  in  nature  maybe  as  well  explained  by 
imagining  the  earth  to  move  round  the  fun  in  the  fpace  of  a  year, 

.  and  to  turn  on  it’s  own  axis  once  in  the  24  hours. 


A  Table  flawing  the  Parallel  of  Latitude,  the  Breadth ,  and  the 
Length  of  Day  in  every  Climate. 
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The  inhabitants  of  the  earth  are  varioully  denominated.  Firft 
according  to  the  feveral  meridians  and  parallels  under  which  they 
live,  they  are  called  Antoeci,  Perioeci,  and  Antipodes.  .Secondly, 
according  to  the  diverfity  of  their  ihadows  they  are  termed  Amphifcii, 
Perifcii,  and  Heterofcii,  which  are  deferibed  under  their  proper 
heads,  Antoeci,  &c. 


Divifion  of  the  Terraqueous  Globe. 

The  globe  conlills  of.  land  and  water.  The  land  is  fubdivideft 
into  continents,  illands,  peninfulas,  ifthmufes,  promontories,  moun¬ 
tains,  &c.  and  the  water  into  oceans,  feas,  gulls,  flraits,  lakes,  rivers, 
&c.  which  may  be  thus  explained  : 

1.  A  continent  is  a  vail  traft  of  land,  comprehending  divers 
countries,  kingdoms,  and  Hates,  not  feparated  by  the  fea,  but  con¬ 
tiguous  to  each  other.  2.  An  illand  is  a  tradl  of  land  intirely  fur- 
rounded  with  water.  3.  A  peninfula  is  a  fpace  of  land  encompafled 
with  water,  all  but  one  fmall  part.  4.  This  fmall  part,  or  narrow 
neck  ol  land,  which  joins  it  to  the  continent,  is  called  an  ifthmus. 
5.  A  promontory  is  a  high  part  of  land  llretching  out  into  the  fea, 
the  extremity  whereof  is  ufually  a  cape  or  head-land.  6.  A  moun¬ 
tain  is  a  part  of  the  earth  rifing  to  a  confidcrable  height  above  the  level 
of  it’s  furface. 

The  aqueous  part  of  the  globe,  or  the  ocean,  is  a  vaft  body  of 
water  encompalfing  the  whole  earth;  but  this  is  fubdivided  into 
feveral  oceans,  which  have  different  names,  viz.  1.  A  fea  is  part 
of  the  ocean  flowing  between  illands,  or  almoft  furrounded  by  land. 
2.  A  gulf  is  a  part  of  the  fea  running  up  within  land,  and  encom- 
paffed  with  it,  except  one  paflage,  whereby  it  communicates  with 
the  open  fea  or  ocean.  3.  Allrait  is  'a  narrow  paflage,  either  joining, 
a  gulf  to  the  neighbouring  fea  or  ocean,  or  one  part  of  a  fea  or 
ocean  to  another.  4.  A  lake  is  a  large  quantity  of  deep  Handing 
water,  furrounded  w  ith  land,  and  having  no  vifible  communication 
with  the  fea  :  but  fome  lakes  receive  and  emit  rivers.  5.  A  river  is 
a  corliderable  ftream  of  frelh  water,  iffuing  from  thence  into  the 
fea  or  ocean. 

The  fubfequent  Table  exhibits  a  view  of  the  fuperficial  contents 
of  the  whole  globe. 
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The  following  illands  have  lately  been  difeovered,  or  more  fully 
explored.  Their  exa<St  dimenfions  are  not  afeertained  ;  but  they  may 
be  arranged  in  the  following  order,  according  to  their  magnitude* 
beginning  at  the  largeft. 

New  Holland,  New  Caledonia,  Friendly  Illands, 

New  Guinea,  New  Hebrides,  Marquefas, 

New  Zealand,  Otaheitc,  Falter  or  Davis's  Illand. 


New  Holland  is  fuppofed  to  be,  in  fize,  nearly  equal  to  the  whole 
European  continent. 


Boundaries, 
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Boundaries,  Situation,  and  Extent,  &c.  of  E  U  R  O  P  E. 

This  grand  divifion  of  the  earth  is  bounded,  on  the  eaff,  by  Afia  ; 
on  the  weft,  by  the  Atlantic,  or  weftern  ocean  ;  on  the  north,  by  the 
northern,  or  Icy  Sea  ;  and,  on  the  fouth,  by  the  Mediterranean.  It 
is  lituated  between  the  10th  degree  weft,  and  the  65th  degree  eaft  lon¬ 
gitude  from  London ;  and  between  the  36th  and  72d  degrees  of 
north  latitude.  It’s  length,  from  fouth-weft  to  north-eaft,  is  about 
3000  miles;  and  it’s  breadth,  from  north  to  fouth,  is  about  2500. 
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Europe,  which  perhaps  have  had  a  conliderable  tendency  in  giving  it 
the  luperiority  over  the  reft  of  the  world.  Firft,  the  happy  tem¬ 
perature  of  it’s  climate,  no  part  of  it  lying  within  the  torrid  zone ; 
and  fecondly,  the  great  variety  of  it’s  furface.  The  immenfe  number 
of  mountains,  rivers,  feas,  &c.  which  divide  the  different  countries  of 
Europe  from  one  another,  is  likewife  extremely  commodious  for  it’s 
inhabitants.  Befides  monarchies,  in  which  one  man  bears  the  chief 
fway,  there  are  in  Europe,  ariftocracies  or  governments  of  the  nobles, 
and  democracies  or  governments  of  the  people.  Venice  is  an  ex¬ 
ample  of  the  former;  Holland,  and  fome  dates  of  Italy  and 
Switzerland,  afford  examples  of  the  latter.  There  are,  likewife, 
mixed  governments,  which .  cannot  be  aftigned  to  any  one  clafs. 
Great  Britain,  which  partakes  of  all  three,  is  the  mod  fingular 
inftance  of  this  kind  we  are  acquainted  with.  The  other  mixed 
governments  of  Europe  are  compofed  only  of  two  of  the  fimple 
forms,  fuch  as  Poland,  feveral  ftates  of  Italy,  &c.  The  Chriftian 
religion  is  eftabliftied  throughout  every  part  of  Europe,  except 
Turkey;  but  from  the  various  capacities  of  the  human  mind,  and 
the  different  lights  in  which  fpeculative  opinions  are  apt  to  appear 
when  viewed  by  perfons  of  different  educations  and  paifions,  that 
religion  is  divided  into  a  number  of  different  fe£ls,  but  which  may 
be  comprehended  under  three  general  denominations ;  lft.  The 
Greek  church  ;  ad.  Popery  ;  and  3d.  Proteftantifm  ;  which  laft  is 
again  divided,  into  Lutheranifm  andCalvinifm,  fo  called  from  Luther 
and  Calvin,  and  of  thefe  there  are  alfo  various  feds. 

DENMARK.  v 

This  kingdom  is  bounded,  on  the  eaft,  by  part  of  the  Baltic. fea ; 
on  the  weft,  by  the  German  ocean;  on  the  north,  by;  the  fea 
called  the  Catenate;  and,  on  the  fouth,  by  the  dutehy  of  Holftein, 
part  of  which  belongs  to  the  crown  of  Denmark.  It  is  divided  into 
four  parts  ;  1.  Eaft  and  Weft  Greenland,  Iceland,  and  the  iilands  in 
the  Atlantic  ocean.  2.  Norway.  3.  Denmark  Proper.  And,  4.  His 
Danilh  Majefty’s  German  territories.  The  dimenfions  are  as  follow  : 
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This  kingdom  is  divided  into  a  large  peninfula  called  Jutland, 
the  iflands  of  Zealand  and  Funen,  and  feveral  others  of  Ids  note. 
Jutland  (which  is  about  206  miles  long*  and  about  Boor  roo  broad 
in  fonae  places)  is  divided  into  north  and  fouth.  The  north  part, 
which  is  much  the  largeft,  belongs  wholly  to  Denmark ;  but  the 
fouth  part,  or  the  duchy  of  Slefwick,  belongs  partly  to  the  king  of 
Denmark,  and  partly  to  the  duke  of  Holftein-Gottorp. 

The  chief  places  in  Denmark  are  :  Copenhagen,  fituated  in  the 
ifland  of  Zealand  :  it  is  a  large  and  well-fortified  city;  the  capital  of 
'he  whole  kingdom  :  alfo  Rofchild,  Soora,  Elllneur,  and  the  caftle 
of  Crohenburg,  which  laft  commands  the  Sound,  a  famotis  llrait  that 
joins  the  German  ocean  with  the  Baltic*  At  Crolienburg  it  is  not  a 
league  over  ;  and  here  the  fhips  of  other  nations  are  obliged  to  pay  a 
toll  to  the  king  of  Denmark  for  palling  through  it  :  this  ftrait  fepa- 
rates  the  ifland  from  Sweden.  In  Funen,  or  Fyotlia,  is  the  city  of 
Odenfee,  which  has  fometimes  been  the  refidencc  of  the  kings  of 
Denmark  :  it’s  other  towns  are  of  no  great  note.  The  narrow  fea 
which  feparates  this  ifland  from  Zealand  is  called  the  Greater  Belt, 
and  that  which  parts  it  from  Jutland,  the  Lelfer  Belt.  The  prin¬ 
cipal  towns  of  North  Jutland  are  Wiborg,  Alborg,  Rypen,  and 
Arbus  ;  thofe  of  South  Jutland  are  Slefwick,  Gottorp,  Haderlleben, 
Flenlborg,  Appenrade,  Tonderon,  Hufum,  and  Tonningen, 

The  air  of  Denmark  is  cold ;  but  fweet  and  healthful  in  the  country, 
except  in  fome  low  places,  which  are  troubled  with  frequent  fogs. 
Their  feafons,  as  in  Sweden,  may  be  faid  to  be  only  fummer  and 
winter,  for  they  have  fcarce  any  medium  between  cold  and  heat.  The 
foil  is  pretty  fertile  in  corn,  fruit*  and  vegetables.  There  is  alfo  fuch 
good  pallurage,  efpecially  in  Jutland,  that  the  country  abounds  in 
cattle,  vaft  numbers  of  which  are  annually  fent  into  Germany,  The 
chief  commodities  of  this  country  are  filli,  furs,  fkins,  deals,  mails, 
armour,  pitch,  tar,  oil,  tallow,  iron,  &c.  Near  Slefwick  are  the 
remains  of  a  famous  wall  and  trench,  made  above  900  years  ago,  to 
prevent  the  incurfions  of  the  Saxons. 

The  Danes  are  tall,  ftrait,  and  handfome  ;  but  mean  fpirited, 
cheating,  and  miftruftful  :  they  are,  however,  frugal  and  laborious* 
The  nobility  and  gentry  are  laid  to  be  protid,  and  have  the  eharadlier 
of  being  addidted  to  exceflive  drinking.  The  people  are  fubjedt  to 
apoplexies  and  epilepfies.  Their  language  is  Teutonic,  High  Dutch, 
and  French.  Learning  is  now  encouraged  in  Denmark,  and  the 
liberal  arts  and  fciences  flourifti  there.  Thty  have  two  univerfities, 
and  five  bifhopries.  The  king  is  an  abfolute  monarch.  Lutheranifm 
is  the  eftabliftied  religion. 

SWEDEN. 

This  country  is  bounded,  on  the  eaft,  by  Mufcovy  ;  on  the  Weft, 
by  Norway  ;  on  the  north,  by  Norwegian  Lapland  ;  and,  On  the 
fouth,  by  the  Baltic  fea.  It’s  length  is  about  Boo  miles,  and  it’s 
breadth  about  500.  It  lies  between  56  and  69  N.  lat*  and  10  and 
30  E.  long. 

This  kingdom  is  comprifed  in  the  following  dimenfions : 


Sweden. 

Square 

Miles. 

76.835 

Sum 

total. 

228,715 

Length. 

Breadth. 

Capital  Cities. 

Sweden  Pioper  —  •  —  — 

47,990 

3d2 

194 

Stockholm; 

N.  Lat.  59—  3°\ 

E.  Long.  ig.-;i5.. 

Gothland  -  ■ 

25.975 

253 

160 

Calmar,  57.  6.  36.  32- 

77 

rf* 

76.835 

5° 

Lapland  and  ? 

76,000 

Tornco,  66.  3.  44.  0 

W.  Bjthnia  ^ 

420 

340 

Uma. 

SwB.iifh  Finlanu,  and  £ 

Abo,  60.  23.  43.33 

Eaft  Bothnia,  y 

395 

225 

Dajenburgh. 

Gothland  I. 

i»oeo 

80 

23 

Wilby. 

Oeland  I.  - -  - 

5  60 

84 

9 

Barkholm. 

150,56c 

Upper  t  Pomerania,  P. 

960 

47 

24 

Stralfund. 

iaxony  (  Rugen  I. 

360 

1320 

24 

21 

Bergen. 

Sweden  is  divided  into  four  large  parts  ;  viz.  Sweden  Proper,' 
Gothland,  Swedifh  Lapland,  and  Finland ;  and  thefe  are  fubdivided 
into  many  Idler  provinces.,  Ingria  and  Livonia,  which  were 
formerly  Swedifii  provinces,  1  having  been  conquered  by  the  Muf- 
covites  are  ftill  in  their  pofleftion. 

The  chief  cities  or  towns,  of  Sweden  are  the  following r  Stock¬ 
holm,  the  capital  of  the  whole  kingdom,  and  a  celebrated  mart ; 
Upfal,  a  very  ancient  city,  where  the  kings  of  Sweden  are  ufually 
crowned;  Nicoping,  Orebro,  Arofen,  Geval,.  Hademore,  Hadl- 
wickwall.  In  Gothland  are  Carelftadt,  Daleburg,  Gottenburg, 
Norkoping,  Calmar,  Helmftadt,  Chriftianftadt,  Carelfcroon,  and 
Lunden.  In  Lapland  are  Tornea,  Kimi,  Lula,  Pitba,  and  Uma. 
■In  Finland  are  Abo,  Kexholm,  Borgo,  Tavaiitus,  and  Cajeneberg. 

Sweden  enjoys  a  clear,  dry,  cold,  yet  pure,  and  very  wholefome 
air.  Their  feafons  are  altogether  winter  and  fummer.  The 
winter  continues  feven  or  eight  months,  and  in  fome  parts  nine  ; 
but  the  fummer  comes  on  fo  fuddenly,  that  the  vallies  are  all 
green  in  a  few  days  after  the  fnow  is  melted.  The  midland  country 
is  indifferently  fertile,  and  they  have  fome  fruitful  vallies. 

The  Swedes  are  of  a  good  ftature,  naturally  ftrong  and  vigorous, 
grave  and  referved  ;  yet  idle,  invidious,  and  fell-opinionated  :  the 
gentry  are  very  hofpitable,  affable,  and  civil  to  ftrangers  ;  and  many 
of  them  are  conliderable  proficients  in  the  arts  and  fciences.  Their 
women  are  fair  and  witty.  T.  heir  trade  lies  in  metals,  ox-hides,  furs, 
pitch,  tar,  refill,  tallow,  honey,  malts,  deals,  oak,  & c.  Their 
religion  is  Lutheranifm  and  Popery.  They  have  eight  bilhoprics, 
and  two  univerfities.  Their  language  is  a  dialect  of  the  Teutonic  : 
the  gentry  fpeak  High  Dutch  and  French  in  perledtion. 

Among  their  rarities  is  a  lurprifing  catarad,  near  Gottenburg, 
where  a  conliderable  river,  after  a  long  courfe,  falls  down  a  preci- 
cipicc  into  a  deep  pit,  with  great  noife  and  violence,  and  frich  is  the 
height  of  the  precipice,  and  the  depth  of  the  hole  which  receives  the 
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water,  that  large  mafts,  or  other  pieces  of  timber,  which  the  natives 
bring  down  the  river,  being  hurried  impetuouily  from  the  top  ot  the 
precipice,  frequently  dive  fo  far  underwater,  as  to  be  half  an  hour 
or  longer  before  they  rife  up  again  to  the  furface.  This  deep  hole 
has  often  been  founded  with  a  line  of  many  hundred  fathoms,  but 
no  bottom  could  ever  be  found.  It  is  faid,  there  is  a  (limy  lake  in 
the  fouthern  part  of  Gothland,  of  luch  a  quality,  as  to  finge  whatever 

is -put  into  it.  • 

This  kingdom  was  formerly  e!e£tive,  but  became  hereditary  under 
Guflavus  I.  in  the  fixtcenth  century,  and  continued  fo  till  after  the 
death  of  Charles  XII.  when  the  government  was  fettled  on  the  ancient 
footing.  The  king  and  fenate  make  the  legillative  power. 

NORWAY. 

This  was  formerly  an  independent  kingdom  ;  but  is  now  incorpo¬ 
rated  with  Denmark,  and  is  governed  by  a  viceroy  fent  from  thence, 
who  ufually  refides  at  Bergen.  ; 

Norway  is  bounded  on  the  north  and  weft,  by  the  ocean  ;  on  the 
fouth,  by  the  Categate  ;  and  on  the  eaft,  by  Sweden,  from  which  it 
is  feparated  by  a  long  range  of  high  mountains,  called  the  Dofrine 
hills.  It’s  length  (including  Norwegian  Lapland]  is  about  1000  miles  ; 
and  it’s  breadth,  in  fome  places,  1B0,  but  in  others  not  fo  much. 

It  is  divided  into  fix  governments,  viz.  thofe  of  Bergen,  Drontheim, 
Aggerbus,  Bahus,  Stavanger,  and  Wardhus :  but  the  province  of 
Bahus  belongs  to  the  Swedes,  who  have  held  it  ever  fince  the  year 
1660. 

The  capital  of  the  whole  kingdom  is  Bergen.  Drontheim  is  a 
trading  town  with  a  good  harbour.  The  government  of  Aggerbus 
is  fo  called  from  a  caftle  of  the  fame  name,  which  is  near  it’s  chie! 
city  Anflo,  otherwife  called  Chriftiana.  Bahus  is  a  itrong  fortrefs. 
Stavanger  is  a  fine  trading  city.  The  government  of  Wardhus  takes 
it’s  name  from  an  old  callle  on  an  itland  in  the  north  fea,  and  com¬ 
prehends  Finland  and  Lapland,  but  has  no  towns  of  note. 

The  air  towards  the  north  is  extremely  cold,  fo  that  this  part  is 
thinly  inhabited,  but  the  fouthern  is  well  peopled.  The  foil  in  general 
is  very  barren,  and  produces  fo  little  corn,  that  the  common  people 
eat  dried  fifh  inftead  of  bread.  The  country  is  overfpread  with  wafie 
wood,  and  the  mountains  almofl  continually  covered  with  fnow.  The 
chief  commodities  are  ftock-fifh,  oil,  furs,  pitch,  tar*  mafts,  cables, 
timber,  deal-boards,  &c.  which  they  chiefly  barter  for  corn,  wine, 
brandy,  beer,  and  other  necelfaries. 

The  Norwegians  are  flrong,  hardy,  laborious,  juft  in  their  deal¬ 
ings,  and  civil  to  ftrangers.  The  Laplanders  are  an  ignorant  and 
fuperftitious  people,  but  very  honeft  and  harmlefs,  and  free  from  moft 
of  the  vices  of  politer  nations.  The  eftablifhed  religion  is  the  fame 
as  in  Denmark  ;  but  the  Laplanders  have  very  confufed  notions  of 
Chriftianity.  The  language  of  Norway  is  a  dialed!  of  the  Teutonic, 
differing  little  from  that  of  Denmark. 

MUSCOVY.orRUSSI  A. 

This  extenfive  empire  is  bounded,  on  the  north,  by  the  northern 
ocean ;  on  the  fouth,  by  Little  Tartary,  Circaflia,  and  the  Cafpian 
fea  ;  on  the  eaft,  by  Tartary  in  Afia;  and,  on  the  weft,  by  Sweden 
and  Poland  The  European  part  of  it  is  about  1500  miles  in  length, 
and  about  1 100  in  breadth :  and  lies  between  23  and  65  eaft  longitude, 
and  47  and  72  north  latitude. 


The  Russian  dominions  in  Europe. 
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Russia,  or  Muscovy,  may  be  divided  into  four  great  parts  ;  viz. 
Weft  Mufcovy,  Eaft  Mufcovy,  Mufcovian  Tartary,  andMufcovian 
Lapland. 

The  provinces  in  Weft  Mufcovy  are  :  1.  The  duchy  of  Mofcow, 
wherein  is  Moscow,  the  capital  of  the  whole  empire,  a  large  and 
populous  city,  with  a  fine  caftle  and  palace;  but  the  houfes  being 
moftly  built  of  wood,  it  is  fubjeft  to  frequent  fires.  2.  The  feyeral 
duchies  of  Rezan,  Worotin,  Wolodimer,  Sufdal,  Roftbow,'  Biele- 
Jezora,  Wologda,  Tweer,  Smolenfko,  Plefcow,  ,  Rofcow,  and 
Bielfki ;  the  chief  towns  of  which  provinces  bear  the .  fame  names. 

3.  Ingria,  formerly  a  province  of  Sweden,  the  capital  of  which  is 
St.  Peters  burgh,  a  new  and  flourifhing  city,  having  a  great 
trade,  and  being  moftly  the  refidence  of  the  emprefs  of  Ruflia. 

4.  Livonia,  a  province  likewife  taken  from  the  Swedes,  the  capital 
whereof  is  Riga,  a  trading  city,  with  a.  good  harbour,  and  well 
fortified.  It’s  other  towns  of  note  are,  Revel  and  Narva,  both 
places  of  trade  and  ftrength  ;  to  which  we  may  add  Derpt  and  Per- 
naw.  5.  The  territory  of  Great  Novogrod,  or  Novogrod  Weliki. 
6.  The  territory  of  Jeroflaw,  with  a  capital  of  the  fame  name,  which 
is  a  large  city.  7.  Dwina,  whofe  capital  is  Archangel,  which 
ftands  on  the  river  Dwina,  near  it’s  fall  into  the  White  Sea,  and  is 
ftill  a  place  of  great  trade,  though  much  of  it  has  been  removed  to 
Pfeterfbuigh.  8.  Kirgapol,  with  a  town  of  the  fame  name.  9.  Czer- 


nichovv,  which  borders  on  Poland.  10.  Severia ;  it's  capital, 
Novogrod  Sewierflci.  xi.  The  territory  of  Mordua,  near  the  river 
Don.  12.  The  Ruffian  Ukraine,  in  w'hich  the  Ruffians  have  Kiow 
and  feveral  other  towns  ;  the  reft  belonging  to  Poland. 

Eaft  Mufcovy  contains  nine  provinces,  viz.  Obdora,  Petzora, 
Jahorfki,  Condiafki,  or  Condori,  Permia  or  Permfki,  Wiatka,  or 
Windfki,  Ouftiough,  Nifi -Novogrod,  and  the  Czeremiffi  ;  in.  which 
there  are  few  cities  or  towns  of  note. 

Mufcovian  Tartary  comprifes  the  kingdoms  of  Aftracan,  Cafan, 
and  Bulgar,  whofe  capitals  bear  the  fame  names  ;  and  that  of  Siberia, 
a  wild  inhofpitable  country,  whither  the  Ruffians  frequently  banifh 
their  ftate  criminals,  the  chief  city  whereof  is  Tobolfki.  To  which 
add  the  country  of  the  Samoiedes,  about  the  mouth  of  the  Oby ; 
but  with  this  we  are  very  little  acquainted. 

Mufcovian  Lapland  confifts  of  three  provinces,  the  chief  towns 
whereof  are,  Kola,  Kandalax,  and  Warfiga. 

Mufcovy  is  very  hot,  temperate,  or  very  cold,  according  to  the  fitua- 
tion  of  it’s  parts  from  fouth  to  north.  The  foil  alfo  is  very  different, 
but,  in  general,  is  over-grown  writh  woods  and  forefts  ;  they  have 
fome  marfhy  plains  and  good  corn-lands  towards  the  fouth.  The 
people  are  of  a  very  healthful  conftitution,  and  long-lived ;  robuft 
and  ftroog-built,  but  not  tall  ;  are  faid  to  be  proud,  cruel,  over¬ 
reaching,  and  ignorant,  yet  very  conceited.  Their  commodities 
are  furs,  fifh,  pot-afhes,  hemp,  foap,  honey,  Ruftia  leather,  elk  hides, 
tallow,  wax,  train  oil,  caviere,  Had,  iron,  &c.  Their  religion  is 
that  of  the  Greek  church  ;  but  all  denominations  of  Chriftians  are 
tolerated.  Their  language  is  near  akin  to  the  Sclavonian  and  Pulifh. 
Mufcovy  is  an  hereditary  and  abfolute  monarchy,  the  lives  and 
fortunes  of  the  fubjedls  being  wholly  at  the  difpofal  of  the 
fovereign. 

GERMANY. 

This  empire  (taken  in  the  largeft  fenfe)  is  bounded,  on  the  north, 
by  Jutland  and  the  Baltic  fea :  on  the  fouth,  by  the  Alps,  which 
divide  it  from  Italy  :  on  the  eaft,  by  Poland  and  Hungary ;  and,  on 
the  weft,  by  France  and  the  German  ocean.  It  is  about  800  miles 
in  length,  and  near  600  in  breadth  ;  and  is  divided  into  ten  general 
parts  called  circles,  viz.  thofe  of  Btlgium,  (the  Netherlands,  which 
includes  the  Dutch  provinces,)  Weftphalia,  Lower  Saxony,  Upper 
Saxony,  Lower  Rhine,  Upper  Rhine,  Franconia,  Suabia,  Bavaria, 
and  Auftria  :  but  (ftri&ly  fpeaking)  Germany  is  at  prefent  divided 
into  nine  circles,  that  of  Belgium  being  partly  independent  of  the 
empire. 

The  chief  cities,  with  their  latitude  and  longitude,  are: 


Tj  1  •  /  Holland  - 

We,Um  { Flanders  - 

Weftphalia  —  —  —  — 
Lower  Saxony  —  — •  — 
Upper  Saxony  —  —  — 
Lower  Rhine  —  —  — 
Upper  Rhine  —  —  • — 
Franconia  —  — •  —  — 

Bavaria  —  —  —  — 
Auftria  —  ■ —  —  - — 


Amfterdam 
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Long. 
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31  n 

Augfburg 

48  14 

37  57 

Munick 

47  5^ 

31  36 
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48  14 

I.  The  Circle  of  Belgium,  or  the  Low  Countries.  This  circle 
comprehends  the  feventcen  provinces  of  the  Netherlands,  feven 
whereof  are  united  into  a  powerful  and  independent  republic ;  viz. 
thofe  of  Holland,  Zealand,  Utrecht,  Guelderland,  OvTr-Yflel, 
Friefland,  and  Groeningen,  which  frequently  go  under  the  name  of 
Holland.  The  other  ten  provinces  are,  Flanders,  Brabant,  Artois, 
Hainault,  Namur,  the  duchy  of  Luxemburg,,  that  of  Limburg,  the 
bifhopric  of  Leige,  the  marquifate  of  the  empire,  and  the  lordlhip 
of  Mechlin  or  Malines.  ' 

Amfterdam,  a  city  of  vaft  trade  and  riches,  is  the  capital  of  Hol¬ 
land  (properly  fo  called),  and  in  fome  fenfe  of  all  the  united  pro¬ 
vinces.  It’s  other  places  of  note  are,  Haerlem,  Rotterdam,  Leyden, 
Delft,  Dort,  the  Brille,  and  the  Blague.  The  chief  city  of  Zea¬ 
land  is  Miadleburg,  and  Flufhing  is  a  place  of  importance.  The 
province  of  Utrecht  has  a  capital  of  the  fame  name,  a  large  and 
handfome  city.  The  chief  places  of  Guelderland  are  Nimeguen  and 
Zutphen.  The  capital  of  Over- Ylfel  is  Deventer :  that  of  Frieflai  d 
is  Leewardcn,  a  rich  and  well-fortified  city :  and  Groeningen  has 
a  capital  of  the  fame  name. 

•  The  chief  towns,  in  that  part  of  Flanders  poflefted  by  the  Dutch 
are,  Hulft,  Sluys,  and  Ardenbtirg.  The  capital  of  the  Imperial 
Flanders  is  Ghent,  a  very  large  city;  the  other  places  of  note  are 
Bruges,  Ypres,  Tournay,  Menia,  Court  ray,  Oudenarde,  Dender- 
monde,  and  the  harbours  of  Oftend  and  Nieuport :  the  capital  of 
French  Flanders  is  Lifle,  a  very  ftrong  and  beautiful  city  ;  next  to 
which  is  Doway  ;  and  to  thefe  mult  be  added  the  important  fortrefs 
and  harbour  of  Dunkirk.  The  capital  of  Brabant  (and  of  all  the 
Auftrian  Netherlands)  is  Brufiels,  a  pleafant  and  populous  city,  the 
refidence  of  the  regent  of  thefe  provinces;  Louvain  is  anoiher 
•famous  city  and  univerfity.  In  Dutfch  Brabant  are  the  ftrong  towns  of 
Bergen-op-zoom,  Breda,  Boifleduc,  and  feveral  others.  The  capital 
of  Artois,  which  belongs  to  the  French,  is  Arras ;  and  it’s  other 
towns  of  note  are  St.  Omer,  Aire,  and  Bethune.  The  chief  cities 
in  French  Hainault  are  Cambray  and  Valenciennes.  In  the  patt 
belonging  to  the  houfe  of  Aufttia  there  are  very  few  noted  places 
befides  Mons,  a  well-fortified  city.  The  province  of  Namur  has  a 
capital  of  the  fame  name,  one  of  ftrongeft  cities  of  the  Netherlands. 
Luxemburg,  the  capital  of  the  dutchy,  is  alfo  a  place  of  great  ftrength. 
In  this  province,,  the  French  have  Thionville,  Montmedy,  and 
fome  other  towns.  The  capital  of  the  dutchy  of  Limburg  bears 
the  fame  name,  and  is  remarkable  for  being  fituated  on  a  fteep 
I  .  3  1  rock, 
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rock.  The  Dutch  have fome  towns  in  this  province.  The  bifhopric 
of  Liege  (which  is  one  of  the  ten  provinces  of  the  Netherlands, 
though  included  in  the  circle  of  Weftphalia)  has  likewife  it’s  capi¬ 
tal  of  the  fame  name,  a  large,  populous,  and  wealthy  city.  In  this 
bifhopric  is  Spa,  celebrated  for  it’s  mineral  waters. — The  Mar- 
quifateof  the  Empire  is  iqthe  A u (Irian  Brabant,  though  reckoned 
as  a  feparate  province.  It’s  capital  is  Antwerp,  a  ftrong  and  beauti¬ 
ful  citv,  and  formerly  a  place  of  vaft  trade,  till  it  was  drawn  from 
thence  to  Amfterdam.  Thelordfhip  of  Mecklin,  or  Malines,  is 
alfo  in  Brabant,  though  it  makes  the  tenth  province.  It’s  capital 
is  Mecklin,  which  (as  well  as  Bruffels,  Louvain,  Mons,  Namur, 
and  Antwerp)  is  now  in  the  hands  of  the  Auftrians. 

II.  Circle  of  Westphalia.  The  bifhopric  of  Liege,  above- 
mentioned,  is  ufually  included  in  this  circle.  Add  to  this  the 
bifhoprics  of  Munfler,  Ofnaburg,  and  Paderborn,  whofe  capitals 
bear  the  fame  name;  the  firft  whereof  is  fometimes  reckoned  the 
chief  city  of  the  whole  circle  of  Weltphalia.  This  circle  alfo  con¬ 
tains  the  duchies  of  Berg  and  J  uliers,  belonging  to  the  eledfor  Pala¬ 
tine,  whofe  ufual  refidence  is  Dulfeldorp;  the  duchies  of  Clevcs, 
Me-urs,  and  Minden,  belonging  to  the  king  of  PrulTia ;  and  the 
duchy  of  Eaft  Friefland,  which  has  a  prince  of  it’s  own,  who 
ufually  refides  at  Aurich,  the  chief  town  Embden  not  acknowledg- 
ging  his  fovereignty.  There  are  many  countries  in  this  circle, 
whereof  thole  of  Oldenburg  and  Delmenhorft  belong  to  the  crown 
of  Denmark,  and  thofe  of  Ravenlburg,  Lingen  and  March,  to  the 
king  of  Pruflia.  In  this  circle  is  alfo  the  free  imperial  city  ofAix- 
la-Chapelle,  famous  on  account  of  it’s  baths. 

III.  Circle  5/Lower  Saxony.  The  duchy  of  Holftcin  is  one 
of  the  chief  divifions  of  this  circle ;  partly  polfelfed  by  the  duke,  and 
partly  fubjecl  to  Denmark :  it’s  principal  towns  are,  Keil,  belong¬ 
ing  to  the  duke;  and  Renfburg,  belonging  to  his  Danifh  Majefty. 
The  other  duchies  are  thofe  of  Bremen  and  Verden,  formerly  be¬ 
longing  to  the  crown  of  Sweden,  now  to  the  king  of  Great  Britain: 
the  duchy  of  Mecklenburg,  which  has  fcveral  good  towns;  but 
Mecklenburg,  formerly  a  very  large  city,  is  now  an  inconfiderabie 
place:  the  duchy  of  Saxe-Lauenbcrg,  which  belongs  to  the  houfe 
of  Hanover:  that  of  Magdeburgh,  with  a  large  capital  of  the  fame 
name,  belonging  to  the  king  of  PrulTia  :  the  duchy  of  Halberlfadt, 
which  belongs  to  his  Pruflian  Majelty,  it’s  chief  city  bearing  the 
fame  name:  the  duchies  of  Brunfwick  Lunenburg,  and  Wolfen- 
buttle,  fo  denominated  from  their  principal  cities:  and,  laltly,  the 
bifhopric  of  Hildelheim.  The  duke  of  Brunfwick  (his  Britannic 
Majefty)  is  one  of  the  eledfors  of  the  empire  ;  and  in  this  duchy  is 
Hanover,  his  ufual  refidence  when  he  vifits  his  electorate.  The 
free  imperial  cities  in  this  circle  are  Lubeck,  Hamburgh,  and 
Bremen,  all  places  of  great  trade,  and  three  of  the  remaining  hanfe- 
towns.  See  the  article  Hanse-town. 

IV.  Circle  of  Upper  Saxony.  Geographers  divide  this  circle 
into  fix  principal  parts,  viz.  1.  The  duchy  of  Saxony,  properly  fo 
called,  the  capital  whereof  is  Wittenburg,  famed  for  Luther’s  firft 
preaching  there  againft  the  Pope’s  indulgences.  2.  Thuringia,  the 
capital  of  which  is  Erfurt,  fubjedt  to  the  elector  of  Mentz.  Tnis 
divifionalfo  comprehends feveral  principalities belongingto  different 
branches  of  the  houfe  of  Saxony,  particularly  the  duchies  of  Gotha, 
Weimar,  and  Eyfenach,  fo  denominated  from  their  chief  cities.  To 
thefe  add  the  counties  of  Schwartzburg,  Mansfield,  and  fome  others, 
with  the  imperial  cities  ofMulhaufen  and  Northaufen.  3.  The 
marquifateofMifnia,  wherein  is  Dresden,  a  large  city,  the  ufual 
refidence  of  the  elector  of  Saxony.  In  Mifnia  are  feveral  other  con- 
fiderable  cities,  particularly  Leiplic,  a  place  of  great  trade.  4. 1  he 
electorate  of  Brandenburg,  the  chief  city  whereof  is  Berlin,  the 
Tefidcnce  of  the  elector,  who  is  alfo  king  of  Pruflia.  It’s  other 
places  of  note  are  Brandenburg,  and  Frankfort  upon  the  Oder. 
5.  Pomerania,  part  of  which  belongs  to  the  king  of  PrufiTa,  and 
part  to  the  crown  of  Sw  eden.  The  chief  places  of  the  former  are 
Stettin  and  Cammin ;  of  the  latter,  Stralfund,  and  YVolgaft.  6.  The 
principality  of  Anhalt,  the  chief  towns  whereof  are  Delfau,  Bern- 
burg,  and  Zerbft,  belonging  to  three  different  branches  of  the 
houfe  of  Anhalt. 

V.  Circle  of  the  Lower  Rhine.  In  this  circle  are  four  eledto- 
rates,  viz.  1.  The  Palatinate  of  the  Rhine,  the  capital  whereof  is 
Heidelberg,  though  the  eledtor  ufually  refides  at  Manheim.  2.  The 
eledtorate  of  Mentz,  fo  denominated  from  it’s  capital,  a  rich  and 
ftrong  city,  the  refidence  of  the  eledtor.  3.  The  eledforate  of 
Triers  or  Treves,  whofe  capital  bears  the  fame  name.  4.  The 
eledforate  of  Cologn,  it’s  capital  the  fame ;  a  large  and  populous 
city. 

VI.  Circle  of  the  Upper  Rhine.  Part  of  this  circle  is  inter¬ 
mingled  with  that  of  the  Low'cr  Rhine.  It  contains,  1.  The 
landgraviate  of  Hefle,  the  chief  cities  whereof  are  Calfel  and  Mar- 
purg.  2.  The  Wetteraw,  comprehending  the  landgraviate  of  Helfe 
Darmftadt,  the  counties  of  Naflau,  Catzenelnbogen,  Solms,  Wal- 
deck,  Ifenburg,  Hanau,  and  feveral  others  which  take  their  names 
from  their  refpedfive  capitals;  alfo  the  abbacy  of  Fulda,  fome  terri¬ 
tories  belonging  to  the  eledtors  of  Mentz  and  Triers;  and  the  im¬ 
perial  city  of  Frankfort,  where  the  emperors  are  eledfed  ;  with  thofe 
ofWetzlar,  Friedburg,  and  Gelhaufen.  3.  Alface,  which  now 
belongs  to  the  French,  as  already  mentioned.  4.  The  duchy  of 
Deux-ponts,  and  the  bifhoprics  of  Worms  and  Spires,  whofe  ca¬ 
pitals  bear  the  fame  name.  5.  The  duchy  of  Montbelliard,  fo  called 
from  it’s  capital,  which  is  well  fortified;  and  the  bifhopric  of  Ba- 
fil,  which  lies  near  the  canton  of  that  name  in  Switzerland.  It’s 
chief  town  is  Porentru,  the  refidence  of  the  biftiop. 

VII.  Circle  of  Franconia.  In  this  circle  there  are  many  fove- 
reignties,  the  chief  of  w  hich  arc,  1.  The  bifhopric  of  Wurtz- 
burg,  Bamberg,  and  Aichftadt,  fo  named  from  their  refpedfive  ca¬ 
pitals.  2.  The  ftates  of  the  Teutonic  order,  the  capital  of  which 
is  Margentheim,  or  Mariendal.  3.  The  marquifates  of  Anfpach 
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and  Cullembach  :  the  duchies  of  Coburg,  Hildburghaufen*  and 
Schw'artzenberg ;  and  the  counties  of  Caftel,  Erpach,  Hennebcrg, 
Wortheim,  &c.  which  take  their  names  from  their  refpedfive  ca¬ 
pitals.  4.  In  this  circle  are  feveral  free  imperial  cities,  the  chief 
of  which  is  Nuremberg,  remarkable  for  the  toys  made  there,  and 
fent  all  over  Europe.  The  reft  are  Rotenberg,  Weifi'enberg, 
Windfheim,  and  Schweinfurt. 

VIII.  Circle  of  Suabia.  This  comprehends,  1.  The  bifhoprics 
of  Augfburg  and  Conftance.  2.  The  duchies  of  Wirtemburg,  Fur- 
ftenburg,  and  Hohenzoilern.  3.  The  marquifate  of  Baden,  divided 
into  (Jpper  and  Lower.  Baden  (fo  called  from  it’s  hot  baths)  is 
the  capital  of  the  former,  and  Dourlach  of  the  latter.  4.  The  free 
counties  of  Oetingen,  Konigfeck,  Waldburgh,  Montfort,  and  feve- 
ral  others.  5.  The  houfe  of  Auftria  has  divers  territories  in  this 
circle,  the  mod  noted  towns  whereof  are  Brifac  and  Friburg,  twro 
very  ftrong  fortifications;  and  Conftance,  formerly  a  free  city. 
6.  The  eledfor  of  Bavaria  has  alfo  fome  territories  in  this  circle, 
particularly  the  principality  of  Mindelheim,  which  was  given  by  the 
emperor  to  the  duke  of  Marlborough,  in  1706,  but  reftored  to  the 
eledtor  at  the  peace  of  Raftadt.  7.  The  imperial  free  cities  in  the 
circle  of  Suabia  arc  Augfburgh  (a  place  of  great  trade  and  riches), 
Ulm,  Hailbron,  and  feveral  others  of  lefs  note. 

IX.  Circle  of  Bavaria.  This  contains,  1 .  The  electorate  of 
Bavaria,  or  Bavaria  Proper,  the  capital  of  which  is  Munich,  one 
of  the  finelt  cities  of  the  empire,  and  the  refidence  of  the  eledtor. 
It’s  other  towns  of  note  arc  lngolftadt,  Donawert,  Landfhut, 
Straubing  and  Burkhaufen.  2.  The  Upper  Palatinate,  which 
formely  belonged  to  the  Eledtor  Palatine,  but  now'  to  Bavaria.  It’s 
capital  is  Amberg ;  and  in  this  divilion  are  the  little  towns  of  Hoch- 
ftet  and  Blenheim,  made  famous  by  the  fignal  vidtory  obtained  there 
by  the  allied  army,  over  the  French  and  Bavarians,  in  1704.  3.  The 
duchy  of  Newburgh.  4.  The  archbiftropric  of  Saltzburgh,  whofe 
capital  bears  the  fame  name,  and  is  a  large  and  populous  city.  5. 
The  bifhoprics  of  Paflau,  Freifingen,  andRATiSBON;  which  laft 
is  a  free  imperial  city,  where  the  diets  of  the  empire  are  held,  and 
the  bifhop’s  authority  within  it  extends  no  farther  than  his  palace 
and  cathedral. 

X.  Circle  cf  Austria.  This  circle  comprehends,  i.Thearch- 
duchy  of  Auitria,  the  chief  city  whereof  is  Vienna,  the  ufual  re¬ 
fidence  of  the  emperors,  and  therefore  looked  upon  as  the  capital 
of  the  whole  empire.  Lintz  is  a  large  and  pleafant  city,  the  capital 
of  Upper  Auftria.  2.  The  duchy  of  Stiria,  the  chieftowns  whereof 
areGratz  and  Judenbcrg.  3.  The  duchy  of  Carinthia,  whofe  ca¬ 
pital  is  Clagcnfurt,  remarkable  for  the  breadth  of  it’s  Walls.  4.  The 
duchy  of  Carniola,  whofe  chief  town  is  Laubach.  5.  The  county 
of  Tyrol,  comprifingTyrol  Proper,  the  capital  whereof  is  Infpruck; 
the  bilhopric  oi  Brixen,  and  that  of  Trent. 

The  Aulirian  dominions  contiguous  to  Germany  are  thekingdoms 
of  Bohemia  and  Hungary,  Tranlilvania,  Sclavonia,  and  Croatia. 

BOHEMIA. 

The  kingdom  of  Bohemia  is  fituated  between  48  and  52  degrees 
of  north  latitude,  and  between  12  and  19  degrees  of  call  longitude, 
extending  near  300  miles  in  length,  and  250  in  breadth. 

Bohemia  is  diltinguifhed  into  four  general  parts,  namely,  1.  Bo¬ 
hemia  proper,  which  is  fubdivided  into  eighteen  little  provinces 
called  circles,  containing  many  ftrong  towns  and  cities,  the  chief 
whereof  is  Prague,  famous  for  it’s  noble  bridge:  it  is  a  large,  po¬ 
pulous,  and  trading  city;  but  has  buffered  much  in  time  of  war, 
having  been  feveral  times  befieged  and  plundered.  2.  The  duchy 
ofSilefia,  which  contains  many  Idler  duchies  and  lordfhips.  The 
capital  of  the  whole  country  is  Breslau,  remarkable  for  a  treaty 
by  which  great  part  of  Silclia  was  given  up  to  the  king  of  Pruflia. 

.  The  marquifate  ofMoravia,  whofe  chief  cities  are  Olmutz  and 
rin.  4.  The  marquifate  of  Lufatia,the  capital  whereof  is  Baut¬ 
zen.  This  country  had  formerly  it’s  own  marquis;  then  it  fell  to 
the  crown  of  Bohemia,  and  afterwards  to  the  eledfor  of  Saxony. 

HUNGARY. 

This  kingdom  is  fituate  between  45  and  49  degrees  of  north  lati¬ 
tude,  and  between  16  and  23  degrees  of  eaftern  longitude,  being, 
bounded  by  the  Carpathian  mountains  which  divide  it  from  Poland, 
on  the  north;  by  Tranfyl vania and  Walachia,  on  the  eaft;  by  the 
river  Drave,  which  divides  it  from  Servia  and  Sclavonia,  on  the 
fouth;  and  by  Auftria  and  Moravia,  on  the  weft:  and  is  300  miles 
in  length  from  eaft  to  weft,  and  240  in  breadth  from  north  to 
fouth. 

Hungary  is  now  fubjedt  to  the  king  of  Hungary  and  Bohemia: 
it’s  chief  cities  are  Prelburg  and  Buda;  to  which  add  Temefwaer, 
Great  Waradin,  Raab,  and  feveral  other  ftrong  fortifications. 

The  air,  andconfequ^ntly  the  climate,  of  the  fouthern  parts  of 
Hungary,  is  found  to  be  unhealthful,  owing  to  it’s  numerous  lakes, 
ftagnated  waters,  and  marfhes ;  but  the  northern  parts  being  moun¬ 
tainous  and  barren,  the  air  is  fweet  and  whelefome.  The  plain  ex¬ 
tending  300  miles  from  Prelburgh  to  Belgrade  has  a  very  rich  foil, 
and  produces  corn,  grabs,  cfculent plants,  tobacco,  faffron,  afpara- 
gus,  melons,  hops,  pulfe,  millet,  buck-wheat,  delicious  wine,  fruits 
of  various  kinds,  peaches,  mulberry-trees,  cheftnuts,  and  woods. 
Their  rivers  are  the  Danube,  Drave,  Save,  Teylie,  Merifh,  and  the 
Temes.  The  Carpathian  mountains  are  the  chief  in  Hungary. 
The  natives  in  general  arc  indolent,  and  leave  trade  and  manufac¬ 
tures  to  the  Greeks  and  other  (hangers. 

TRANSYLVANIA,  Sec. 

This  country  is  fituate  between  45:11^48  degrees  of  north  lati¬ 
tude,  and  between  22  and  26  degrees  of  eaft  longitude,  being  bound¬ 
ed  by  Poland  on  the  north,  by  Moldavia  and  Walachia  on  the  eaft, 
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by  Bulgaria  on  the  fouth,  and  by  Hungary  on  the  weft;  being  200 
miles  in  length  from  north  to  fouth,  and  120  miles  in  breadth  from 
eaft  to  weft. 

The  chief  rivers  are  the  Atlanta  and  Merilh;  the  chief  moun¬ 
tains  the  Carpathian,  which  divide  it  from  Hungary;  and  the  Iron- 
gate  mountains,  which  divide  it  frpm  Turkey;  and  the  chief  town 
is  Hermanftadt. 

Transylvania  was  heretofore  a  diftindt  principality,  but  is 
now  annexed  to  Hungary,  as  well  as  the  bannat  of  Temefwaer,  and 
fu bj eft  to  the  crown  of  Hungary. 

Sclavonia  is  fituate  between  45  and  47  degrees  of  north  lati¬ 
tude,  and  between  16  and  21  degrees  of  eaftern  longitude,  bounded 
by  the  rivers  Drave  and  Danube,  which  divide  it  from  Hungary  on 
the  north-eaft,  and  by  the  river  Save,  which  feparates  it  from  Bof- 
nia  andServia  on  the  fouth-weft,  being  2oomiles  and  more  in  length, 
and  60  in  breadth.  The  chief  town  is  Pofega.  The  chiof  rivers 
are  the  Danube,  the  Drave,  and  the  Save.  This  country  alfo  is 
fubjedt  to  the  Auftrian  family,  who  are  as  abfolute  here,  as  in 
Hungary.  # 

Croatia  is  fituate  between  45  degrees  30  minutes,  and  40  de¬ 
grees  20  minutes  north  latitude,  and  between  16  and  18  degrees  of 
eaft  longitude,  bounded  by  Sclavonia  on  the  north  and  eaft;  by  the 
riverUnna,  which  divides  it  from  Bofnia  on  the  fouth ;  and  by  Car- 
niola  on  the  weft;  being  about  70  miles  long,  and  60  broad.  The 
ghief  town  is  Carlftadt.  The  chief  rivers  are  the  Save,  the  Culp, 
and  the  Unna.  This  country  is  alfo  fubjedt  to  the  houfe  of  Auftria. 

Hungarian  Dalmatia  lies  in  the  upper  part  of  the  Adriatic 
fea,  and  confifts  of  five  diftri&s,  in  which  the  mod  remarkable 
place  is  the  following;  Segna,  wdiich  is  a  royal  free  town,  fortified 
both  by  nature  and  art,  and  is  fituated  near  the  fea,  in  a  bleak, 
mountainous,  and  barren  foil. 

POLAND,  including  PRUSSIA. 

This  kingdom  is  bounded,  on  the  eaft,  by  part  of  Mufcovy  and 
Little  Tartary ;  on  the  weft,  by  Upper  Germany ;  on  the  north,  by 
part  of  Mufcovy,  Livonia,  and  the  Baltic  fea  ;  and,  on  the  fouth, 
by  Hungary,  Tranfyl vania,  and  Moldavia.  It’s  length  is  about  700 
miles;  and  it’s  breadth  about  680;  and  lies  between  16  and  340  E. 
long,  and 46  and 5^°  N.  lat.  It  is  divided  into  ten  general  parts; 
viz.  Poland  Proper,  Mazovia,  Pruftia,  Courland,  Samogitia,  Pola- 
chia,  Little  Rufiia,  Lithuania,  Volhinia,  and  Podolia  ;  andthefe 
contain  a  great  number  of  governments  called  Palatinates.  The 
principal  rivers  of  Poland  are,  the  Viftula,  orWefel,  the  Neifter, 
Neiper,  or  Borifthenes,  the  Bog,  and  the  Dwina. 

The  chief  towns  of  thefe  general  divifions  are,  1.  Poland  Proper, 
diftinguifhed  into  Upper  or  Leffer  Poland,  and  Lower  or  Greater 
Poland.  In  the  former  is  Cracow,  a  large  city,  by  fome  reckoned 
the  capital  of  the  whole  kingdom;  alfo  Sandomirand  Lublin,  well 
fortified  and  trading  cities.  In  the  latter  are  Gnefna,  a  very  ancient 
city,  whofe  archbilhop  is  primate  of  Poland ;  likewife  Pofna,  Len- 
cici,  Uladiflaw,  and  feveral  others.  2.  In  the  province  of  Mazovia 
is  Warsaw,  now  generally  efteemed  the  chief  city  of  the  kingdom, 
being  the  ufual  refidence  of  the  king,  and  the  place  w'here  the  general 
diets  aflemble.  3.  Prussia  is  divided  into  Polifh  or  Royal  Pruftia, 
and  Brandenburg  or  Ducal  Pruftia,  the  former  belonging  to  the 
crown  of  Poland,  and  the  latter  to  the  eledlor  of  Brandenburg, 
which  in  the  year  1701  was  erected  into  a  kingdom.  The  capital 
of  Polifla  Pruftia  is  Dantzick,  a  ftrong,  rich,  and  trading  city  on 
the  Baltic,  near  the  mouth  of  the  Viftula :  it’s  other  places  of  note 
are  Marienburg,  Elbing,  Culm,  and  Thorn.  In  the  Ducal  Pruftia 
is  Koniglburg,  a  city  of  great  trade;  alfo  Memel,  Pillau,  and  feveral 
other  ftrong  towns.  4.  The  capital  of  the  Duchy  of  Courland  is 
Mittaw,  the  ufual  refidence  of  the  duke;  it’s  other  towns  of  note 
are,  Baufke,  Goldengen,  Windaw,  and  Libaw.  5.  The  chicftowns 
of  Samogitia  are  Rofienne,  Midnick,  and  Birza.  6.  Polachia  has 
few  places  worth  mentioning,  except  Bielfk.  7.  Little  or  Red 
Rufiia  has  Lemberg,  Belz,  and  Chelm.  8.  Lithuania  is  a  very 
large  duchy,  the  capital  whereof  is  Wilna ;  befides  which  there  are 
1  roki,  Novogorodeck,  and  other  cities,  the  capitals  of  the  feveral 
palatinates  into  which  the  duchyr  is  divided ;  to  which  we  may  add 
Grodno,  where  the  diets  of  Lithuania  generally  alfemble.  9.  The 
capital  of  the  Upper  Volhinia  is  Lutu  or  Lucko  :  of  the  Lower 
(which  is  the  Polifli  Ukraine  or  country  of  the  Coflacks),  the  chief 
city  is  Know,  belonging  to  the  Mufcovites.  10.  Podolia  is  alfo 
divided  into  the  Upper  and  Lower :  Kaminiec,  a  place  of  great 
ltrength,  is  the  capital  of  tire  former,  and  Braclaw  of  the  latter. 

I  he  face  of  this  country  is  for  the  moll  part  level ;  in  fome  places 
marftiy  and  full  oflakes,  in  others  over-run  with  woods;  and  there 
are  lome  mountains  which  have  mines  of  filver,  copper,  iron,  and 
lead.  I  he  air  is  generally  pure  and  healthful,  except  in  Lithuania; 
but  the  cold  is  often  very  fevere  in  winter.  The  foil  is  exceedingly 
fertile,  affording  great  plenty  of  corn,  efpeciallv  wheat  and  rye. 

Fnc  Poles  are  fair,  largely  made,  of  yellow  hair;  are  civil,  affable, 
brave,  linccre,  jealous  of  their  honour  and  liberty,  and  exceed  molt 
Europeans  for  vivacity  of  fpirit,  ftrengthr  of  body,  and  long  life. 
Their  trade  lies  in  honey,  wax,  amber,  refin,  furs,  oak,  wainfeot, 
malts,  deals,  fait-petre,  cordage,  pot-a(hes,  opium,  vitriol,  lapis 
lazuli,  metals,  See.  They  are  generally  bigottedpapilts,  fome  part 
Lutherans  and  Calvinifts.  T  hey  have  four  univerlities  and  fourteen 
bithoprics.  Their  language  is  a  dialed  of  the  Sclavonic. 

SWITZERLAND. 

This  country  is  bounded  by  Alface  and  Suabia  in  Germanv,  on 
the  north;  by  the  lake  of  Conftanee,  Tyrol  and  Trent,  on  the  eaft; 
by  Italy,  on  the  fouth;  and  by  France,  on  the  weft.  It  is  about 
260  miles  in  length,  and  about  100  in  breadth;  lying  between  6 
and  11  E.  long,  and  45  and  48°  N.  lat.  The  whole  comprehends 
thirteen  cantons,  that  is,  fo  many  different  republics,  all  united 
in  one  confederacy  for  their  mutual  prefervation. 
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Dimenfions  and  principal  Towns,  &c.  of  each  Canton. 


Countries  Names. 

Square 

r 

o 

es 

Chief  Cities. 

Miles 

trq_ 

a. 

Switzerland. 

f  Berne 

1  Zurich 

2.346 

111 

87 

Berne 

728  34 

33 

Zurich 

Calvinifts.  A 

Schaflfhaufen 

I4O 

23 

9 

Schaflfhaufen 

[  Baft! 

240 

21 

18 

BASIL  £  47-4°  N.  Lat.1 

>  7.40  £.  Loq 

Lucerne 

460 

33 

3.5 

Lucerne 

Underwalden 

270 

23 

16 

Stantz 

Uri 

612 

48 

21 

Altorf 

Papifts.  * 

Suiffe 

25° 

27 

l3 

Suilfe 

Fribourg 

37° 

24 

21 

Fribourg 

■ 

Zug 

112 

18 

IO 

Zug 

Soleure 

253 

31 

24 

Soleure,  or  Solothurn 

Calvinifts  & 

Appenzell 

270 

23 

21 

Appenzel 

Papifts. 

Claris 

257 

24 

18 

Claris 

Baden  4 

Baden 

Rremgarten  > 

216 

26 

12 

Bremgarten 

Allies  of  the 
Switzers, 

Calvinifts 

Mdlingea  ) 

Meil  ingen 

Rheinthal 

Tliurgau 

40 

*>9 

29 

18 

5 

1 1 

Rheincck  j 

Frowanfield  ? 

and  Papifts. 

Lugano 

Locarno  ( 

850 

52 

3° 

I.ugano 

Locanjo 

Mendris  ( 

M-ndris 

Calvinifts 

t  Maggia  ) 

Maggia 

Grilons 

2  ,27c 

100 

62 

Coire 

Subjedts  of  the 
Grifons,  Cal. 
vinifts  &  Pap. 

r^Ohiavanna  4 

d  Bormia  and  > 

(  Valteline  j 

472 

368 

42 

27 

34 

19 

Chirvanna  • 

Sendrio 

’  Tockenburg 

168 

27 

8 

I.eichtenftcg 

Calvinifts. 

<  Geneva 

160 

*3 

11 

Geneva 

(  Neufchattel 

320 

32 

20 

Neufchattel 

f  Valais 

1.287 

80 

3° 

Sion  | 

Papifts. 

<  Bade 

270 

*3 

l6 

Defperg 

[  St.  Gall 

144 

20 

1*0 

St.  Gall 

Mulhaufen  in  Alface, 

Total 

12,884 

■  r  ' 

i?  alfo  un  ted  to  them. 

Geographers,  in  treating  of  Switzerland,  ufually  include  the  Swils 
fubjedts  and  the  Swifs  allies.  By  the  former  are  meant  feveral  fmall 
territories,  which  have  been  admitted  by  the  cantons  into  their  co¬ 
venant,  not  as  confederates, but  as  merefubjedtsffee  theabove  table). 
The  Swifs  allies  are  feveral  govefnments  round  about  them,  who  at 
different  times  have  made  treaties  of  alliance  with  the  cantdns :  the 
mod  confiderable  of  thefe  are :  1.  The  republic  of  the  Grifons, 

whofe  chief  city  is  Coire;  and  to  thefe  belong  the  territory  of  Chia- 
venna,  the  Valtoline,  and  Bormio.  2.  The  Valais,  the  capital 
whereof  is  Sion,  whofe  bifhop  is  a  prince  of  the  empire.  3.  The 
republic  of  Geneva,  fo  denominated  from  it’s  capital,  a  rich,  well- 
built,  and  populous  city,  fituated  upon  a  lake  of  the  fame  name, 
which  is  near  60  miles  in  length,  and  about  12  in  breadth,  through 
which  the  river  Rhone  takes  it’s  courfe.  4.  The  city  and  abbacy  of 
St.  Gall,  whofe  abbot  is  a  prince  of  the  empire.  5.  To  thefe  add 
the  little  republic  ofBienna,  the  biffioprick  of  Bafil,andthe  county 
of  Neufchatel,  which  laft  belongs  to  the  king  of  Pruftia. 

General  Account  of  Germany  and  it's  Inhabitants,  &e. 

Germany, being  of  fo  great  an  extent  from  north  to  fouth,  hath 
a  different  temperature  of  air  in  it’s  feveral  parts.  The  foil  is  gene¬ 
rally  rugged,  and  either  filled  with  lakes  and  marlhes,  or  covered 
with  extenfive  woods;  in  fome  places  there  is  very  good  corn  and 
pafturagc  land.  The  Germans  are  reckoned  luxurious,  hofpitable, 
valorous,  and  patient  of  labour  ;  remarkable  for  integrity,  and 
hating  flattery  and  diflimulation.  They  export  various  metals,  alum, 
fait,  quickfilver,  armoury,  &c.  They  profefs  popery  in  general ; 
though  there  are  many  Lutherans  and  Calvinifts  among  them.  In 
this  great  empire  are  thirty-fix  univerlities,  and  fifty-fix  bilhoprics. 
They  fpeak  the  high  and  low  Dutch  and  Walloon  languages. 


FRANCE. 

This  kingdom  lies  between  5  W.  and  8°  E.  long,  and  42  and 
510  N.  lat.  It  is  bounded  on  the  north,  by  the  Britilh  channel, 
and  the  Netherlands ;  on  the  fouth  by  Spain  and  the  Mediterranean: 
on  the  eaft,  by  Germany,  Swifferland,  Savoy,  and  Italy:  and  on 
the  weft,  by  the  Atlantic  ocean.  The  length  is  near  000  miles, 
and  it’s  breadth  about  4S0. 


Table  of  the  Divifions  and  Dimenfions  of  France. 


France. 


Papifts 


Netherlands 


Germany 


Names  of  Countries. 

Square 

Miles. 

Length- 

Breadth. 

Ch'ef  Cities. 

f  Orleannois  — 

22,950 

230 

180 

Orleans 

Guienne  . — 

12,80b 

216 

122 

Bourdeaux 

Galcoigne  • — 

8,800 

*25 

go  Aux,  or  Augh 
njlThouloulc 

Languedoc  ■ — 

>3>»75 

200 

Lyonnois  • — 

.12,500 

*75 

130]  Lyons 

Champagne  — 

10,000 

140 

no 

Rheims 

Bretagne  — 

9.100 

170 

»°5 

Rennes 

Normandy  — 

8,200 

*55 

85 

Rouen 

Provence  • — 

6,800 

95 

92 

Aix 

Burgundy  — 

6,700 

150 

86 

Dijon 

Dauphine  • — 

5,820 

107 

90 

Grenoble 

Ifle  of  France  — 

5,200 

100 

85 

Paris  \  N-  Llt'  48'5 
Raris  J  Lon.  2_2 

Franshe  Compte  — 

4,000 

10a 

60 

Befancon 

Picardy  — 

3  65° 

120 

87 

Amiens 

fRoufillon  — 

1  ,400 

6° 

44 

Perpignan 

{ Artois  — 

99° 

63 

32 

Arras 

jHainault  • — 

830 

57 

22 

Valenciennes 

J  Flanders  .  — 

760 

58 

22 

Lifle  , 

(.  Luxembourg  : — 

292 

.48 

*3 

Thionville 

5  Lorrain  — 

l  Alface  — 

2,500 

2,250 

95 

t  3° 

Metz 

Strafburgh 

Total ,  .  1 35,687  . 


By  the  extraordinary  revolution  inthiskingdom,  which  took  place 
in  1789,  the  conftitutionitfelf,  as  well  as. the  government,  See.  have 
undergone  very  material  alterations-;  among  others,  by  a  decree  of 

•  the 


G  E  O  G 


the  national  affembly,  France  is  now  divided  into  83  departments  ; 
according  to  the  following  ftatement:  Provence  contains  5;  Dau- 
phiny,  3;  BrelTe  and  Bugey,  G,  Franche  Comte,  3;  Alface,  2; 
Lorraine,  the  three  bifhoprics  ;  Barrois,  4;  Champagne,  4;  Ifle  de 
France,  5;  Picardy,  1;  Artois  and  Flanders,  2 ;  Normandy,  5; 
Bretagne,  5;  Annis  and  Saintogne,  1;  Guyenne,  4;  Bearne  and 
de  Baiques,  1;  Bigorre,  1;  Comte  de  Foix,  1;  Roufillon,  1; 
Languedoc,  7;  Valais,  1;  Auvergne,  2;  Lyonnois,  Beaujolois, 
and  Forez,  1;  Bourbonnois,  1  ;  Marches  and  Limofin,  3;  Peri- 
gord,  1;  Wivernois,  1;  Berry,  2;  Burgundy  and  Auxerre,  3; 
Orleans  and  Blaife,  2;  Anjou,  Maina,  and  Tourraine,  4;  Poitou, 
3;  Rouerque  andQuercy,  2;  Corfica,  1 ;  Angouenois,  1 ;  Paris,  i; 
in  all  83. 

PariS,  the  capital,  is  a  very  large,  beautiful,  rich,  and  populous 
city,  through  the  center  of  which  runs  the  river  Seine,  which  is  not 
near  fo  large  as  the  Thames.  This  city  is  faid  to  be  fifteen  miles 
in  circumference.  The  llreets  are  very  narrow  ;  and  the  houfes, 
though  lofty  and  built  of  ftone,  are  generally  mean,  even  to  wretch¬ 
edness,  which  is  partly  owing  to  there  being  a  different  family  on 
each  floor.  The  environs  of  the  city  are,  however,  very  pleafant, 
and  contain  a  number  of  fine  feats,  fmall  towns,  and  villages.  The 
moft  confiderable  harbours  in  France  are,  Brelt,  Dunkirk,  St.  Malo, 
Boulogne,  Toulon,  and  Marfeilles. 

The  air  of  France  is  in  general  temperate,  pleafant,  and  whole- 
fome.  The  foil  is  very  fruitful,  producing  plenty  of  corn  and 
fruits;  and  the  country  is  well  watered  with  rivets,  the  chief 
whereof  are  the  Rhone,  the  Garonne,  the  Seine,  and  the  Loire. 
The  chief  commodities  of  the  French  are  wine,  brandy,  fait,  filks 
of  various  kinds,  linen  and  woollen  goods,  hemp,  canvas,  paper, 
foap,  almonds,  olives,  &c.  Their  religion  is  popery.  They  have 
20  univerfities,  18  archbifhoprics,  and  109  bifhoprics.  The  lan¬ 
guage  is  a  compound  from  the  ancient  Gallic,  German,  and  Latin 
tongues. 

SPAIN  and  PORTUGAL. 

I.  Spain. 

This  kingdom  is  bounded,  on  the  eaft,  by  the  Mediterranean; 
on  the  well,  by  Portugal  and  the  Atlantic  ocean;  on  the  north,  by 
the  bay  of  Bil'eay  and  the  Pyrenean  mountains,  which  feparate  it 
from  France;  and,  on  thefouth,  by  the  ocean,  the  (traits  of  Gib¬ 
raltar,  and  the  Mediterranean.  It’s  length  is  about  640  miles, 
and  it’s  breadth  about  500. 

Spain  is  divided  into  thirteen  provinces,  namely,  NewCaftile, 
OldCaftile,  Leon,  Arragon,  and  Navarre,  which  are  inland  pro¬ 
vinces  ;  Andalufia,  Granada,  Murcia,  Valencia,  and  Catalonia, 
which  are  wafhed  by  the  oeean  and  Mediterranean ;  and  Gallicia, 
Afturia,  and  Bifcay,  which  lie  along  that  bay. 

The  mod  remarkable  places  in  this  countryare  thefe :  1.  In  New 
Caflile  is  Madrid,  the  capital  of  the  whole  kingdom;  andToledo, 
a  large  city,  and  the  richeft  archbifhopric  in  Chriftendom.  2.  The 
chief  cities  in  Old  Caflile  are  Burgos  and  Valladolid;  Eftramadura, 
formerly  a  province,  is  now  partly  taken  into  Old,  and  partly  into 
New  Caflile,  3.  Leort  (formerly  a  kingdom)  has  a  capital  of  the 
fame  name;  alloAftorga,  Salamanca,  and  fome  other  cities.  4. 
The  capital  of  Arragon  (once  a  kingdom)  isSaragoffa.  5.  That  of 
Navarre  (formerly  a  kingdom,  as  were  moft  of  the  other  provinces) 
isPampeluna,  a  flourifhing  city.  6.  The  capital  of  Andalufia  is 
Seville,  which  exceeds  all  the  cities  of  Spain  for  trade,  riches,  and 
beauty.  The  other  places  of  note  in  this  province  are  Gibraltar, 
a  very  ftrong  fortrefs  at  the  mouth  of  the  Straits  to  which  it  gives 
name,  now  belonging  to  Great  Britain ;  and  Cadiz,  a  famous  fea- 
port,  itrongly  fortified.  7.  The  capital  of  Grenada  bears  the  fame 
name,  and  is  a  large  well-built  city,  but  not  very  populous.  In 
this  province  is  Malaga,  a  ftrong  fea-port,  noted  for  it’s  wines  and 
raifins.  8.  The  chief  places  in  Murcia  are,  Murcia,  it’s  capital; 
and  Carthagena,  a  good  fea-port.  9.  The  capital  of  Valencia, 
which  bears  the  fame  name,  is  a  rich  and  beautiful  city  ;  and  Ali- 
cant  is  a  ftrong  fea-port  in  this  province.  10.  In  Catalonia  ts  Bar¬ 
celona,  it’s  capital,  which  has  a  good  harbour,  is  well-fortified,  and 
remarkable  for  the  feveral  lieges  it  has  fuftained.  It’s  other  towns 
of  note  are,  Tarragona,  Tortofa,  Lerida,  Girones,  and  Rofes.  11. 

1  he  capital  ofGallicia  is  Compoftella,  or  St.  Jago  (St.  J  ames),  whi¬ 
ther  great  numbers  of  pilgrims  refort  to  pay  their  devotions  to  that 
apoftle,  whofe  body  (they fay)  is  there  depofited.  It’s  noted  fea- 
ports  are  Vigo,  Corunna  of  the  Groin,  and  Ferrol.  12.  In  Afturia, 
or  Afturias,  the  places  of  moft  note  are  Oviedo,  Santillana,  and 
Villa  Viciofa.  13.  The  capital  of  Bifcay  isBilboa,  a  rich  trading 
city,  with  a  good  harbour.  It’s  other  confiderable  towns  are  Fon- 
tarabia,  St.  Sebaftian’s,  and  St.  Andero,  all  ftrong  fea-ports. 

,  II.  Portugal.  * 

This  kingdom  is  bounded,  on  the  fouth  and  weft,  by  the  Atlantic 
ocean;  on  the  north,  by  Gallicia;  and,  on  the  eaft,  by  other  Spa- 
ni(h  provinces.  It’s  length  is  about  300  miles,  and  it’s  breadth 
about  120. 

Portugal  is  divided  into  fix  provinces,  viz.  Eftremadura,Beira, 
Entre  Minho  e  Douro,  Tra  los  Montes,  Alentejo,  and  Algarva. 
Their  chief  towns  are  thefe:  1.  In  Eftremadura  is  Liston,  the 
capital  of  the  kingdom,  a  city  of  great  trade  and  riches,  w'ith  an 
excellent  harbour;  alfo  St.  Ubes,  or  Setuval,  a  good  port,  much 
frequented  by  the  Dutch  for  fait.  2.  The  capital  of  Beira  is  Coim¬ 
bra.  3.  In  the  province  called  Entre  Minho  e  Douro,  from  it’s 
lying  between  thofe  two  rivers,  is  Braga,  a  large  and  populous  city ; 
alfo  Porto  (frequently  called  Oporto),  a  place  of  great  trade,  efpe- 
cially  in  wines.  4.  The  chief  city  of  Tra  los  Montes  (beyond  the 
mountains),  is  Braganza,  from  whofe  dukes  the  prefent  king  of 
Portugal  is  defeended.  It’s  other  towns  of  note  are  Miranda  and 
Villa  Real.  The  chief  places  in  Alentejo  are  Evora  (it’s  capital), 
Beja,  Portalegre,  and  Elvos,  which  is  well  fortified.  6.  Tn  Algarva, 
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(which  has  the  title  of  a  kingdom)  the  chief  towns  are  Tavira, 
Faro,  and  Lagos. 

Spain  and  Portugal  have  generally  a  very  pure  and  calm  aif,  but 
extremely  hot  in  fummer.  The  foil  is  in  many  places  dry,  barren, 
and  abounding  in  woods  and  mountains;  in  others,  produdfivc  of 
rich  fruits  and  wines.  The  people  are  foft,  lafeivious,  jealous, yet 
impotent  in  regard  to  venery;  grave,  devout,  and  zealous  in  reli¬ 
gious  matters;  cruel  towards  religious,  but  merciful  towards  civil 
offenders.  Their  trade  is  in  honey,  fugar,  oil,  metals,  wine,  rice,- 
raifins,  oranges,  lemons,  almonds,  cork,  marble,  fait,  &c.  The-v 
are  the  moft  zealous  papifts.  Spain  has  eight  archbifhoprics,  forty- 
two  bifhoprics,  and  twenty  univerfities.  Portugal  has  three  arch¬ 
bifhoprics,  nine  bifhoprics,  and  three  univerlities.  The  Spanifh 
language  is  derived  from  the  ancient  Latin ;  and  the  Portuguefe 
from  the  French  and  Spanifli,  efpecially  the  latter. 

ITALY. 

This  country  is  bounded,  on  the  north,  by  the  Alps,  which  fepa¬ 
rate  it  from  France  and  Germany;  on  the  eaft,  by  the  Adriatic  lea, 
or  gulf  of  Venice ;  and  on  the  weft  and  fouth  by  the  Mediterranean. 
It’s  greateft  length,  from  north-eaft  to  fouth-weft,  is  about  800 
miles;  but  it’s  breadth  is  very  unequal,  being  about  300  miles  in 
the  northern  part,  in  other  places  about  100,  and  in  fome  not  above 
80.  It  is  generally  divided  into  three  diltindf  parts,  viz  the  Up¬ 
per,  Middle,  and  Low'er. 

A  Table  exhibiting  the  whole  of  the  Italian  Dominions ,  compre¬ 
hending  Corfica,  Sardinia,  the  Venetian  and  other  Ij'lands. 


Italy. 


To  the  king 
of  Sardinia. 


To  the  king 
of  Naples. 

To  the  Em¬ 
peror. 


To  their 
refpedfive 
princes 


Republics 

To  France 

To  the  re¬ 
public  of 
Venice. 


Iflands  in  the 
Venetian 
doniin^ns 


Countries  Names. 

Square 

Miles. 

Length. 

Breadth. 

Chief  C 

Piedmont 

6619 

140 

98 

Turin 

Savoy 

■ - 

3572 

87 

60 

Chambery 

Montferrat 

■ - 

446 

40 

22 

Catal 

Alefiandrine 

_ 

204 

27 

20 

Alexandria 

Oneglii 

, _ 

132 

24 

7 

Oneglia 

Sardinia  I. 

__ 

6600 

>35 

57 

Cagliari 

Naples 

22,000 

275 

200 

Naples 

Sicily  I. 

_ _ 

9400 

180 

92 

Palermo 

Milan 

_ 

543i 

i55 

7° 

Milan 

Mantua 

/OO 

47 

27 

Mantua 

Mirandola 

120 

19 

10 

Mirandola 

Pope’s  dominions 

_ 

14,348  235 

*43 

ROME 

Tulcany 

_ 

6640 

iJ5 

94 

Florence 

Mafia 

. 

82 

10 

1  1 

Mafia 

Parma 

„  , 

1225 

48 

37 

Parma 

Modena 

jn 

1560 

65 

39 

Modena 

Piombino 

_ 

100 

22 

18 

Piombino 

Monaco 

•mL 

24 

12 

4 

Monaco 

Lucca 

286 

28 

15 

Lucca 

St.  Marino 

1 

8 

St.  Marino 

Genoa 

_ 

2400 

160 

25 

Genoa 

Corfica  1. 

— 

2520 

9° 

38 

Baftia 

Venice 

8434 

175 

95 

Venice 

Iftria  P. 

1245 

6 

32 

Capo  d’lfiria 

Dalmatia  P. 

. _ 

I4OO 

*35 

20 

Zara 

Ifies  of  Dalmatia 

— 

1364 

Cephalonia 

— 

428 

40 

18 

Cephalonia 

Corfu,  or  Corcyra 

— 

194 

31 

10 

Corfu 

Zant,  or  Zacyn 

— 

110 

23 

12 

Zant 

St.  Maura 

— 

,  56 

22 

7 

St.  Maura 

Little  Cephalonia 

— 

‘4 

7 

3 

Ithacaolim 

— 

Total 

75>°56 

The  Alps  and  Appenines  are  the  chief  mountains  of  Italy.  The 
famous  volcano  of  Mount  Vefuvius  lies  in  the  neighbourhood  of 
Naples.  The  rivers  of  Italy  are  the  Po,  the  Var,  the  Adige,  the 
Trebia,  the  Arno,  and  the  Tiber,  which  runs  through  the  city  of 
Rome.  The  famous  Rubicon  forms  thefouthern  boundary  between 
Italy  and  the  ancient  Cifalpine  Gaul.  The  lakes  of  Italy  are,  the 
Maggiore,  Lugano,  Como,  Ifco,  and  Garda  in  the  north;  the  Pe¬ 
rugia  or  Thralimene,  Bracciana,  Terni,  and  Celano,  in  the  middle. 
Rome  is  the  chief  city  in  the  Pope’s  territories,  and  wras  formerly 
the  capital  of  the  world.  It  is  fituated  on  the  river  Tiber,  in  lat. 
4i°54N.and  long.  120  29'  E.  being  140  miles  N.  W.  of  Naples, 
140  S.  of  Florence,  and  16  miles  N.  E.  of  the  Tufcan  fea.  The 
walls  furrounding  the  city  make  a  circumference  of  about  12  miles, 
but  not  a  third  part  of  the  ground  is  built  upon. 

Italy  has  been  called  the  garden  of  Europe,  and  is  faid  to  enjoy 
a  healthful  and  temperate  air,  except  in  the  land  of  the  church, 
where  it  is  thick  and  dangerous.  The  foil  is  naturally  very  fertile, 
and  produces  the  fineft  of  corn,  wines,  and  fruits.  The  woods 
are  here  continually  green,  and  the  mountains  and  vales  extremely 
pleafant.  The  Italians  are  of  a  middle  ftature,  tender,  cunning, 
polite,  complaifant,  eloquent,  and  affedt  praife  and  pomp  of  every 
kind:  are  given  to  diffimulation,  jealoufy,  and  revenge,  and  are  the 
moft  bigotted  devotees  in  the  world.  Their  chief  commodities  are 
wdnes, corn,  rice,  filks,  velvets,  fattins,  grograms,  fultians,  alum, 
minerals,  metals,  precious  ftones,  coral,  &c.  Their  religion  is 
popery  in  the  groffeit  degree.  Belides  the  popedom,  there  are  two 
patriarchates,  34  archbilhoprics,  and  above  230  bifhoprics,  and 
16  univerfities.  Their  language  is  the  old  Latin  mixed  with  that 
of  the  Goths  and  Vandals. 

TURKEY  in  EUROPE,  including  Greece. 

European  Turkey  is  bounded  by  Poland,  Germany  ,  the  gulf  of 
Venice,  the  Archipelago,  and  the  Euxine.  It’s  length  (exclufive 
of  Hungary  and  Little  Tartary)  is  about  650  miles,  and  it’s  breadth 
much  the  fame.  It  \s  divided  into  the  northern  and  fouthern,  with 
refpect  to  it’sfituation  on  this  or  that  fide  of  the  Danube. 

I.  The  northern  part  contains,  1.  Hungary,  (now  fubjedl  to  it’s 
own  king),  the  chief  cities  whereof  are  Prelburg  and  Buda;  to 
which  add  Temefvvaer,  Great  Waradin,  Raab,  and  feveral  other 
ftrong  fortifications.  2.  Tranfylvania  mentioned  above;  governed, 
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by  it’s  own  prince,  but  tributary  to  the  emperor),  the  capital  of 
which  is  Hermanftadt,  or  Zeben,  a  pretty  large  city,  and  well  for¬ 
tified.  3.  Walachia  (whofe  prince,  or  hofpodar,  is  a  vafial  to  the 
grand  fignor),  the  capital  whereof  is  T.  argovifeo,  though  the  prince 
ufually  refides  at  Buchareft.  4-  Moldavia  (which  lias  alio  it  s  own 
prince,  but  tributary  to  the  Turks),  the  chief  towns  whereof  are 
J alii  and  Soczowa :  andChoczim,  a  ftrong  place  on  the  frontiers 
of  Poland.  5.  Beffarabia,  the  chief  town  w'hereof  is  Bender,  the 
refidence  of  a  Turkilb  bafhaw,  whither  Charles  XII.  of  Sweden 
retired  after  the  battle  of  Pultowa  in  1709,  and  remained  there  a 
confiderable  time.  It  has  fcarce  any  other  towns  of  note,  except 
Bielgorod  and  Kilia  Nova,  which  are  firong  places  :  part  of  this 
province  is  inhabited  by  the  Budziack  or  Bujac  Tartars,  w-hofe 
rincc  refides  at  Bielgorod.  6.  Little  or  EuropeanTartary,  which, 
eing  inhabited  by  a  roving  people,  has  few  towns  of  any  account 
except  upon  the  fea-coaft ;  the  principal  are  Afoph  and  Oczakow', 
two  ltrong  places:  but  that  part  of  the  country  called  the  Crimea, 
or  Crim  Tartary,  which  is  a  peninfula joined  to  Little  Tartary  by 
a  fmall  neck  of  land,  has  many  confiderable  towns  and  cities ;  Bac- 
ciafary  is  the  capital.  The  chief  of  the  reft  are  Precop  or  Pecerop, 
which  ftands  on  the  ifthmus,  and  is  w'ell  fortified;  and  Caffa,  a 
town  of  great  trade  with  a  good  harbour. 

II.  The  fouthern  part  contains,  1.  Romania,  in  which  is  Con¬ 
stantinople,  a  large,  rich,  and  populous  city,  the  ufual  refidence 
of  the  grand  fignior,  and  capital  of  the  w'hole  Turkifh  empire.  It 
ftands  at  the  entrance  of  the  Thracian  Bofphorus,  and  has  an  ex¬ 
cellent  harbour.  The  other  cities  of  note,  in  this  province,  are, 
Adrianeple,  Trajanople,  and  Gallipoli.  2.  Bulgaria,  the  capital 
of  w'hich  is  Sophia.  3.  Servia,  the  chief  town  is  Belgrade,  a  very 
ftrong  fortrefs  on  the  Danube.  4.  Bofnia,  the  capital  whereof  is 
Bolna  Saray.  5.  Sclavonia,  whole  chief  towns  are  Pofiega,  Efleck, 
andPeterwaradin.  6.  Croatia  (moftly  fubjedl  to  the  emperor),  the 
chief  towns  being  Carlftadt,  Wiben,  and  Legna.  7.  Dalmatia, 
wherein  is  Zara  and  Spalatra  under  the  Venetians;  and  Ragufa, 
the  capital  of  a  fmall  republic,  tributary  to  the  Venetians  andTurks. 
8.  Greece,  w'hich  comprehends  Albania,  Epirus,  Macedonia, Thcf- 
falonia,  Achaia,  and  the  Morea.  The  chief  towns  in  the  firft  of 
thcle  provinces  are  Durazzo  and  Scutari ;  in  the  fccond,  Larta,  and 
Chimera;  in  the  third,  Salonichi,  a  large  trading  city  and  fcaport, 
arid  Contefla;  in  the  fourth,  Lariifa  and  Janna;  in  the  fifth, 
Athens  (anciently  the  capital  of  a  famous  republic),  Livadia,  and 
Lepanto;  and  in  the  fixth,  Mifitra,  Napoli  di  Romania  and  di 
Malvafia,  Navarin,  Caron,  and  Patras. 

The  provinces  of  Turkey  in  Europe,  have,  in  general,  an  happy 
fituation,  and  enjoy  a  pure  and  temperate  air.  The  foil  is  very  fer¬ 
tile  in  moll  parts,  and  affords  all  the  neceffaries  of  life.  The  Turks 
are  men  of  a  fwarthy  complexion,  robuft  bodies,  of  a  good  ftature, 
of  great  integrity,'  civil,  charitable,  and  zealous  of  their  religion; 
yet  are  addidted  to  fome  deteftable  vices  not  to  be  named  among 
"Chriftians.  Their  commodities  are  raw  filks,  pernocochi,  oil, 
Turkey  leather,  cake  foap,  honey,  galls,  cottons,  anriifccd,  carpets, 
mohair,  camblets,  grograms,  and  other  rich  T urkifli  commodities. 
The  eftabliflied  religion  of  thefe  provinces  is  Mahometanilm ;  but 
here  are  many  Jew's  and  Chriftians,  who  have  a  patriarch  atCon- 
ftantinople,  and  feveral  archbifhoprics  and  bifhoprics.  In  Greece 
the  language  ufed  by  the  Chriftians  is  the  vulgar  Greek,  and  that 
ufed  by  the  Turks  here  and  in  other  parts  is  the  Turkifh,  which  is 
(originally)  the  Sclavonian,  with  fome  alterations. 

EUROPEAN  ISLANDS. 

Great  Britain. 

This  ifiand  is  divided  into  North  and  South  Britain;  the  firft 
containing  Scotland,  the  latter  England,  with  the  principality  of 
Wales. 

England  is  bounded,. on  the  north,  by  Scotland;  on  the.  caft,  by 
the  German  ocean ;  on  the  welt,  by  St.  George’s  channel ;  and,  on 
the  fouth,  by  the  Engl i fir  channel.  It’s  length  is  about  380  miles, 
and  it’s  breadth  about  300. 

England  is  divided  into  forty  counties  or  fhires,  which,  with 
their  chief  towns,  are  as  follow: 


Counties. 

Chief  Towns. 

Counties. 

Chief  Towns. 

Middlefex  — 

London. 

Staffordlhire  — 

Stafford. 

Effex  —  — 

Colchefter. 

Shropfhire  — 

Shrewfbury. 

Kent  —  — 

Canterbury. 

Chefhire  —  — 

Chefter. 

Surry  —  — 

Kingiton. 

Hercfordftiire  — 

Hereford. 

Suffcx  —  — 

Chichefter. 

Gloceftcrfhire 

Glocefter. 

Suffolk  —  — 

Ipfwieh. 

Monmouthfhire 

Monmouth 

Norfolk  —  — 

Norwich. 

Oxfordfhire  ■ — 

Oxford. 

Cambridgefhire 

Cambridge. 

Berkfhire  — 

Reading. 

Huntingdonfhire 

Huntingdon. 

Hampfhire  — 

YVinchefter. 

Northamptonfh. 

Northampton. 

Wiltfhire  — 

Salilbury. 

Leieefterfhire 

Leicefter. 

Somcrfetfhire  — 

Briftol. 

Rutlandfhire 

Okeham. 

Dorfetfhire  — 

Dorchefter. 

Lincolnfliire  — 

Lincoln. 

Devonfhire  — 

Exeter. 

Buckinghamlhire 

Buckingham. 

Cornwall  — 

Launcefton. 

Bedfordfhire  — 

Bedford. 

Yorkfhire  — 

York. 

Hertfordfhire  — 

Hertford. 

Durham  —  — 

Durham 

Nottinghamfhire 

Nottingham. 

Lancafhire  — 

Lancalter, 

Derbyshire  — 

Derby. 

Weftmoreland  — 

Appleby.  1 

W  arwickfhire 

W  arvvick. 

Cumberland  — 

Carlifle. 

Worcefterfhire 

Worcefter. 

Northumberland 

Newcaftle. 

Befides  thefe  above-mentioned,  there  are  in  England  many  other 
flourifhing  towns  and  cities;  but  the  chief  of  all  is  London,  the 
capital  of  the  kingdom;  one  of  the  largeft  and  richeft  cities  in  the 
W'orld,  and  enjoying  the  molt  extenfive  commerce ;  next  to  which 
are  York  and  Briftol,  the  former  remarkable  for  it’s  ancient  ca- 
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thedral,  the  latter  a  place  of  great  trade  and  riches.  To  thefe  add 
the  two  famous  univerfities,  Oxford  and  Cambridge. 

The  air  of  England  is  generally  good  and  temperate,  neither  fub- 
je<5t  to  exceffivc  cold  nor  heat ;  but  the  weather  is  almoft  continually 
changing,  and  we  feldom  enjoy  a  bright  ferene  fky  for  months 
together,  as  they  do  in  feveral  parts  of  the  continent.  The  foil  is 
fo  fertile,  and  produces  fuch  plenty  of  corn,  that  it  is  frequently 
called  the  granary  of  the  w'cftern  world.  Some  parts  of  England, 
efpecially  the  northern,  arc  incumbered  with  high  mountains,  and 
fo  is  Wales  ;  but  the  face  of  the  country  in  general  is  a  beautiful 
variety  of  gentle  hills,  vales,  woods,  and  plains.  It  is  wrell  watered, 
with  rivers,  the  chief  w'hereof  are  the  Thames,  the  Severn,  the 
Humber,  and  the  Medway.  The  chief  commodities  here  are  corn, 
wool,  cloths,  ftuffs,  tin,  copper,  lead,  iron,  timber,  coals,  cattle, 
hides,  tallow,  butter,  checfe,  beer,  &c. 

The  Englilh  in  general  are  brave,  being  both  good  foldiers  and 
feainen.  They  are  great  lovers  of  liberty  and  learning,  generous, 
fincere,  hofpitable,  induftrious,  of  a  folid  judgment,  of  a  ready 
genius  for  mechanical  arts,  and  improvers  of  whatever  they  under¬ 
take. 

W  ith  refpedf  to  government,  England  is  an  hereditary  monarchy, 
and  the  king  is  fupreme  in  all  caufes  ccclefiaftical  and  civil;  but  he 
cannot  cnadt  laws  without  the  concurrence  of  the  lords  and  com¬ 
mons  aftcmblcd  in  parliament.  In  1707,  the  kingdoms  of  England 
and  Scotland  were  united  into  one  kingdom,  under  the  name  of 
Great  Britain;  at  which  union  it  was  agreed  that  fixteen peers  of 
Scotland  (to  be  elected  by  the  peers  of  that  kingdom)  fliould  fit  and 
vote  in  the  Britifh  houfe  of  lords,  and  45  reprefentatives  in  the 
houfe  of  commons:  by  this  addition  of  45,  the  w’hole  number  of 
members  w  hich  now  compofe  the  houfe  of  commons  of  Great  Bri¬ 
tain  is  558. 

The }  eoplc  of  England  are  for  the  moft  part  Proteftants,  of  feveral 
denominations;  but  thofe  of  the  eftabliflied  church  are  moft  nu¬ 
merous.  The  chief  fedts  of  dilfenters  from  the  church  ofEngland 
are  the  Prelbyterians,  Independents,  Baptifts,  and  Quakers.  The 
Papifts,  till  of  late  years,  were  not  tolerated;  but  by  an  adt  18 
Geo.  111.  feveral  penal  claufes  in  former  laws  againft  them  were 
repealed,  on  their  taking  an  oath  of  allegiance  and  fidelity. 

WALES. 


The  principality  of  Wales  is  about  130  miles  in  length,  and 
about  96  in  breadth.  It  is  divided  into  1 2  counties;  namely. 


Counties. 

Chief  Towns. 

Counties. 

Chief  Towns. 

Carmarthen  — 
Denbigh  — 

Flint  —  — 

Montgomery  — 
Anglcfey  Ifle  — 
Carnarvan  — 

Carmarthen. 

Denbigh. 

St.  Afaph. 
Montgomery. 
Beaumaris. 
Carnarvan. 

i  Pembroke  — 
Radnor  —  — 
Brecknock  — 
iCardigan  — 

^Glamorgan  — 
Merioneth  — 

Pembroke. 

Radnor. 
Brecknock. 
Cardigan. 
Cardiff. 
Harlech.  1 

Wales,  towards  the  north,  is  mountainous,  but  contains  rich 
,  vallies.  The  cities  and  towns  are  not  remarkable  either  for  popu- 
loufnefs  or  magnificence.  This  country  isfupplied  with  wholefome 
fprings ;  and  it’s  chief  rivers  are  the  Clywd,  the  Wheeler,  the  Dee, 
the  Severn,  the  Elwy,  and  the  Alen,  which  furnifh  Flintfhire  with 
great  quantities  of  fifli. 

SCOTLAND. 

This  country  is  280  miles  long,  and  160  broad,  but  very  narrow 
in  fome  parts.  On  the  fouth  it  has  England,  but  every  other  fide 
is  bounded  by  the  fea.  The  northern  part  of  Scotland  is  called  the 
Highlands,  and  the  fouthern  the  Lowlands,  w’hich  are  divided  in¬ 
to  the  following  counties:  1.  The  fouthern  part  contains  Tiviotdale, 
Tweedale,  March,  Lauderdale,  Liddefdale,  Efkedale,  Annandale, 
Niddefdale,  Galloway,  Carrick,  Kyle,  Cunningham,  Arran, 
Clydefdale,  Lenox,  Stirling,  Fife,  Strathern,  Monteith,  Argyle, 
Cantire,  and  Lome.  2.  The  northern  part  contains  Lochabar, 
Broadalbain,  Perth,  Athol,  Angus,  Merns,  Marr,  Buchan,  Mur¬ 
ray,  Rols,  Sutherland,  Caithnefs,  and  Strathnavern.  Thefe  coun¬ 
ties  are  again  fubdivided  into  a  great  number  of  fheriffdoms,  ftew- 
arties,  and  bailiwicks. 

The  chief  towms  are  thefe  :  In  the  fouth  part  is  Edinburgh,  the 
capital  of  the  kingdom,  which  has  a  ftrong  caftle  at  the  upper  end 
of  a  fine  ftreet  about  a  mile  in  length,  the  houfes  whereof  are  built 
of  hewn  ftone,  and  are  reckoned  the  higheft  in  Europe.  For  trade 
and  handfome  buildings,  Glafcow'  comes  next  to  Edinburgh,  and 
is  noted  for  it’s  univerlity  and  pleafant  fituation.  To  thefe  may  be 
added  St.  Andrew’s  (an  univerlity,)  and  Leith,  which  is  properly 
the  port  to  Edinburgh.  The  towns  of  moft  note,  in  the  northern 
part,  are  Aberdeen  (an  univerfity),  Montrofe,  Dundee,  Perth,  I  n- 
vernefs,  &c. 

The  air  of  Scotland  is  naturally  keen,  but  pure  and  healthful. 
The  foil  is  lefs  fitted  for  agriculture  than  pafture.  The  fouthern 
part  is  indifferently  fruitful,  but  the  northern  is  mountainous  and 
barren.  The  principal  mountains  are  the  Grampian  hills,  which 
run  from  ealt  to  weft,  from  near  Aberdeen  to  Cowal  in  Argyle- 
fhirc,  almolt  the  whole  breadth  of  the  kingdom.  Another  chain  of 
mountains. are  the  Portland-hills.  The  largeft  river  is  the  Forth ; 
befides  which,  there  are  the  Tay,  the  Spey,  the  Tweed,  the  Clyde, 
&c.  Their  lakes  are  alfo  very  numerous.  The  chief  commodities 
are  fifti,  hemp,  flax,  linen,  coarfe  cloth,  timber,  coals,  tin,  lead, 
and  other  metals. 

1  he  Scots  are  temperate  and  frugal,  good  foldiers,  zealous  for 
their  religion  and  liberty,  and  their  gentlemen  as  well-bred  and 
learned  as  any  in  Europe.  Their  religion  is  the  frefbyterian. 

IRELAND. 

Thiskingdom  lies  weft  of  England,  from  W’hich  it  Is  feparated  by 
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the  Irifh  Tea,  or  St.  George’s  Channel.  It’s  length  is  about  270 
miles,  and  the  breadth  about  250.  It  is  divided  into  four  provinces; 
viz.  Leinfter,  Ultter,  Connaught,  and  Munfter ;  and  thefe  are 
fubdivided  into  thirty-two  counties,  namely,  1.  Leinfter,  containing 
the  counties  of  Dublin,  Louth,  Wicklow,  Wexford,  Longford, 
Meath,  King’s  County,  Kilkenny,  Kildare,  and  Carlow.  2.  Ulfter 
contains  Londonderry,  Down,  Armagh,  Monaghan,  Cavah,  An¬ 
trim,  Tyrone,  Fermanagh,  and  Donnegal.  3.  Connaught  contains 
Galloway,  Letrim,  Rofcommon,  Mayo,  and  Sligo.  4.  Munfter  con¬ 
tains  Limerick,  Tipperary,  Waterford,  Clare,  Cork,  and  Kerry. 
In  Leinfter  is  Dublin,  the  capital,  a  large  trading  city  and  fea-port. 
In  Munfter  is  Limerick,  a  ftrong  and  trading  city  on  the  river 
Shannon  ;  alfo  Cork,  Kinfale,  Waterford,  and  feveral  other  good 
ports  and  places  of  trade. 

The  foil  of  Ireland  is  fertile,  and  fit  either  for  pafturage  or  tillage, 
efpecially  the  former;  but  it  is  full  oflakes,  woods,  and  ufelefs  bogs. 
The  chief  rivers  are  the  Shannon,  the  Barrow,  the  Sure,  and  the 
Boyne.  Hides,  tallow,  beef,  butter,  cheefe,  honey,  wax,  fait,  linen, 
pipe-ftaves,  &c.  are  it’s  chief  commodities.  The  Irifh  are  gene¬ 
rally  well  educated,  courageous,  and  civil  to  ftrangers ;  but  they  are 
haughty,  impatient  of  affront,  and  revengeful.  Though  the  reformed 
religion  generally  prevails  here,  yet  great  numbers  of  the  natives  are 
papifts. 

Other  European  Islands. 

The  moft  remarkable  of  thefe  are,  1.  The  Scandinavian  iflands, 
belonging  to  Sweden,  Denmark,  and  Norway.  To  which  add  the 
Faro  illands  (about  twelve  in  number),  and  Iceland,  a  large  illand 
in  the  north  fea,  fubjeft  to  the  crown  of  Denmark,  and  governed  by 
a  Danifh  viceroy.  The  country  is  very  barren  and  mountainous. 
It’s  chief  towns  are  Shalholt  and  Hola.  2.  The  Azores,  which  lie 
in  the  Atlantic  ocean,  between  the  coaft  of  Spain  and  America.  They 
are  nine  in  number,  namely,  Tercera,  Gratiofa,  Pico,  Fayal,  Flores, 
Corvo,  St.  George,  St.  Michael,  and  St.  Mary.  Thefe  belong  to 
the  Portuguefe.  3.  The  Mediterranean  illands,  viz.  Ivicaand  Majorca 
belonging  to  Spain ;  and  Minorca,  now  alfo  pofteffed  by  the  Spaniards. 
Sardinia  is  a  large  ifland,  fubjedl  to  the  duke  of  Savoy,  who  is  king  of 
Sardinia;  it’s  capital  is  Cagliari.  Corftca,  whofe  chief  town  is  Baltia, 
belongs  to  the  French.  The  ifland  of  Sicily,  fubjedl  to  the  king  of 
Naples,  is  very  fertile,  and  it’s  air  wholefome:  it’s  chief  cities  are 
Palermo  and  Meflina.  Candia  is  a  large  illand  with  a  capital  of  the 
fame  name,  belonging  to  the  Turks,  who  are  alfo  pofteffed  of  moft 
of  the  iflands  in  the  Archipelago.  Cephalonia,  Corfu,  and  Zant 
(which  laft  is  famous  for  it’s  currants),  are  fome  of  the  moft  conlider- 
able  iflands  belonging  to  the  Venetians,  the  chief  city  of  each  bearing 
the  fame  name.  To  thefe  we  may  add  Malta,  belonging  to  a  famous 
order  of  knights ;  though  this  is  reckoned  among  the  African  iflands 
by  fome  geographers. 

ASIA. 

This  quarter  of  the  globe  is  bounded,  on  the  north,  by  the 
Frozen  Ocean;  on  the  eaft,  by  theEaftern  Ocean  ;  on  the  fouth,  by 
the  Indian  Sea;  and.  On  the  weft,  by  Europe,  the  Mediterranean, 
the  Red  Sea,  and  the  ifthmus  of  Suez,  by  which  it  is  joined  to 
Africa.  It  is  about  4800  miles  in  length,  and  about  4300  in 
breadth. 


Principal  Divifions  of  Asia. 


Nations. 

Length 

Breadth 

Square 

Miles. 

Chief 

Cities. 

Dift.  and 
bearing 
fm.  Lond. 

fiff.  of 
ime  from 
London. 

Religions. 

Raiffia 

C.iinqfe 

Mogulean 

Independ. 

The  bounds  ot 
thefe  parts  are 
unlimited,  each 
power  pufiiing 
on  hisconquefts 
as  far  as  he  can. 

3.050,000 

644,000 

185,350 

600,00c 

Tobollk 
Chyman 
Tibet 
Samar  7 
Laffa  J 

2160N  E 
4480N  E 
3780  E. 
2800  E. 
43i° 

4  10  bef 

8  4  bef 

5  40  bef 

4  36  bef 

Ch&Pag. 

Pagans 

Pagans 

Pagans 

China 

1440 

lOO 

1 ,105,000 

Peking 

4320  S.  E. 

7  24  bef 

Pagans 

Mogu  Is 

2000 

1500 

t,i  16,000 

Delhi 

3720S.E. 

5  10  bef 

Mah.&  P. 

Indi.  beyond 
the  Ganges 

2000 

1  coo 

741,500 

Siam 

Pegu 

5040  S.E. 

6  44  bef 

Pag.  &  M. 

Perfia 

1300 

1  100 

800,000 

Ifpahan 

2460  S.E. 

3  20  bef 

VTahom. 

Part  of  Arab. 

>3°° 

1200 

700,000 

Mecca 

2640S.  E. 

2  52  bef 

Mahcm. 

Syria 

270 

160 

29,000 

Aleppo 

t86  S.  E. 

2  30  bef 

Ch.&  Ma. 

Holy  Land 

210 

90 

7,600 

Jerufalem 

1920S.E. 

2  24  bef 

Ch.&Ma. 

Natoli 

75° 

39° 

195,000 

Burfa  or 
Smyrna 

1 440  S.E. 

1  48  bef 

Mahom- 

Diarbeck.  or 
Mefopotam. 

240 

210 

27,000 

Diarbeck 

2060  S.E. 

2  6  bef 

f  Maho- 

trac,  or 
Chaldea 

420 

24O 

5<M°o 

Bagdad 

2240 

metans 

with 

fome 

Turcomama 
jor  Armenia 

360 

300 

55,00° 

Erzerum 

>86oS.E. 

24  4  bef 

few 

Chrif- 

ktiaos. 

Geoigia 

240 

1 80 

25,600 

Teffis 

1920  E. 

3  to  bef 

Curdiftaii 
or  Afiyria 

210 

205 

23,903 

Scherazer 

2220  E. 

3  bef 

Mahom. 

Note,  The  province  of  Georgia  has  lately  folicited  and  obtained 
the  prote&ion  of  the  Ruffians. 

The  air  on  the  continent  of  Afia  is  very  different  in  different 
parts.  The  foil,  for  the  greateft  part,  is  very  barren,  being  every 
where  encumbered  with  unwholefome  marfhes,  and  uninhabited 
mountains  and  deferts.  The  Tartars  are  fwarthy,  ftrong,  middle 
fized,  have  broad  faces,  hollow  eyes,  thin  beards,  thick  lips,  flat 
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nofes,  and  an  ugly  mien.  They  are  rude  and  barbarous,  ftroll  about 
in  tents,  living  on  rapine,  eating  the  flelh,  and  drinking  the  blood  of 
their  enemies.  Theft  trade  is  in  fables,  martins,  filks,  camblets,  flax, 
mufk,  cinnamon,  rhubarb,  &c.  Their  language  has  fome  affinity 
with  that  of  the  Crim-Tartars  and  the  Turks. 

TURKEY  in  ASIA. 

The  dominions  of  the  Turks  in  Afia  are  bounded,  ori  the  north, 
by  Tartary  and  the  Black  fea  ;  on  the  fouth,  by  the  Arabian  fea  ;  on 
the  eaft,  by  Perlia  and  the  Perfian-gulf;  dnd,  on  the  weft,  by  the 
Red-fea  and  the  Mediterranean.  Their  greateft  length  is  about 
2100  miles,  and  their  breadth  about  170 d. 

The  chief  towns  in  Afiatic  Turkey  are,  BafTora  and  Bagdad,  on  the 
eaft;  Burfa,  Nifi,  Smyrna,  and  Ephefus,  on  the  weft  ;  and  Aleppo, 
Antioch,  Damafcus,  &c.  eaft  of  the  Levant  fea.  The  moft  famous 
mountains  are,  Olympus,  Taurus,  and  Antitaurus,  Caucafus,  and 
Ararat,  Lebanon  and  Hermon ;  the  principal  rivers  are,  the  Euphrates, 
Tygris,  Orontes,  Meander,  Serabat,  Kara,  and  Jordan. 

The  countries  in  Afiatic  Turkey  generally  enjoy  a  pure  and  health¬ 
ful  air,  and  a  fruitful  foil;  but  many  parts  lie  uncultivated,  efpecially 
ih  the  Holy  Land,  and  others  are  over-run  with  barren  mountains, 
rocks,  and  fandy  deferts. 

GREAT  TARTARY. 

This  country  is  bounded,  on  the  north,  by  the  Frozen  Ocean;  on 
the  eaft,  by  the  Eaftern  or  Tartarian  fea;  on  the  fouth,  by  China, 
India,  and  Perfia ;  and,  on  the  weft,  by  Mufcovy  and  the  Cafpian- 
fea.  It  is  about  3600  miles  in  length,  and  2000  in  breadth  ;  and 
may  be  divided  into  three  great  parts*  viz.  the  Mufeovite,  Chinefe, 
and  Independent  Tartary.  1.  Mufeovite  Tartary  comprehends  the 
Afiatic  Siberia,  Tungufia,  and  other  provinces;  it’s  chief  cities  are 
Tobolfkoi,  Jenizdkoi,  Marim,  &e.  2.  Chinefe  Tartary  compre¬ 

hends  Niuche,  Niulba,  Coria,  &c.  and  the  defert  of  Xmo:  the 
capital  of  the  whole  is  Ghynian.  3.  Independent  Tartarv  contains 
the  kingdom  of  Thibet,  Tangut,  Sec.  and  Mawaraln.-.hra,  commonly 
called  Ufbec  or  Zagathay,  the  chief  cities  whereof  are  Samerkand, 
Balk,  and  Bochara. 

The  northern  parts  are  eXceffively  cold  and  barren,  but  the 
fouthern  more  temperate  and  fertile.  The  country  abounds  wfith' 
unwholefome  lakes  and  marfhes,  mountains,  and  fandy  deferts  ;  the 
chief  rivers  are,  the  Obey,  Jen-foy,  Lana,  and  Amur.  Their  com¬ 
modities  are  fkins  of  foxes,  fables,  ermins,  lynxes,  &c.  alfo  flax, 
mufk,  rhubarb,  and  cinnamon.  Some  of  the  Tartars  are  honeft, 
hofpitable,  and  innocent ;  others  are  barbarous,  and  live  by  plunder¬ 
ing  their  neighbours.  Their  language,  in  the  weftern  part,  has  a 
great  affinity  with  the  Tuikifh,  but  that  of  the  eaftern  differs  from 
it. 

CHINA,  or  CHINESE  TART  ARY. 

This  great  empire  has  Thibet  and  India  on  the  weft  ;  Tartary  on 
the  north  ;  and  the  Chinefe-fea,  or  Eaftern-ocean,  on  the  fouth  and 
eaft.  It  is  about  1450  miles  in  length,  and  about  1260  in  breadth. 
The  beft  geographers  divide  the  whole  into  fifteen  provinces  ;  viz. 
1.  Pecheli,  wherein  is  Peking,  the  capital  city  of  China,  and  feat  of 
the  emperor,  fuppofed  to  contain  three  millions  of  people.  2.  Xanfi* 
3.  Xenfi.  4.  Honan.  5.  Xantong.  6.  Nankin.  7.  .Chekiang* 
8.  Fokien.  9.  Quangton  (Canton),  one  of  the  largeft  and  w-eahhielt 
cities  in  China.  10.  Kyangfi.  11.  Quangfi.  12.  Queychew- 
13.  Huquang.  14.  jSuchuen.  Yunnan.  To  thefe  fome  add 
Leotung,  or  Lyautong. 

The  air  is  temperate,  except  towards  the  north,  where  it  is  fome- 
-  times  extremely  cold,  Tiie  foil  is  generally  very  rich  and  fertile, 
infomuch  that  they  have  two  or  three  harvelts  in  a  year:  it  abounds 
with  corn,  wine,  and  all  kinds  of  fruit.  The  Chinefe  are  for  the 
moft  part  fair,  fhort-nofed,  black-eyed,  and  have  very  thin  beards. 
They  are  efteemed  ingenious,  and  lovers  of  fciences,  but  intolerably 
conceited.  The  commodities  of  China  are  gold,  filver,  precious 
ftones,  quickfilver,  tea,  porcelain  difhes,  filk,  cottons,  rhubarb,  fugar, 
camphire,  mufk,  ginger,  canes,  China  wood  and  ware,  &c.  The 

j  language  has  no  likenefs  to  any  other  in  nature,  pronunciation,  or 

way  of  writing. 

INDIA; 

■  The  vaft  country  of  India  is  bounded,  on  the  eaft,  by  China  ;  on 
i  the  weft,  by  Perfia;  on  the  north,  by  Great  Tartary  ;  and,  on  the 

fouth,  by  the  Indian-fea.  It  is  about  2300  miles  long,  and  2000 

broad;  and  has  a  threefold  divifion,  viz.  1.  Indoftan*  or  empire  of 
the  Great  Mogul,  containing  the  kingdoms  of  Delli,  Agra,  Cambaia, 
Bengala,  &c.  2.  The  peninfula  within  the  Ganges,  containing 

Malabar,  Decan,  Goleonda,  Bifnagar,  and  Coromandel.  3.  The 
peninfula  without  the  Ganges,  containing  the  kingdoms  of  Malacca, 
Siam,  Maitaban,  Cambodia,  Cochinchina,  Pegu,  Arracan,  Ava* 
Tonquin,  Laos.  Thefe  kingdoms  lie,  for  the  moft  part  in  the  torrid 
zone,  and  therefore  mult  needs  be  extremely  hot;  but  the  foil  is  gene¬ 
rally  very  rich,  and  plentiful  in  all  kinds  of  fruits  and  various  grain. 
The  Indians  are  naturally  very  different  in  their  manners  and  cuftoms* 
in  fo  great  an  empire :  they  are  tall,  ftrong,  and  ahnoft  black  ;  inge¬ 
nious  in  arts,  civil  in  behaviour,  and  pretty  juft  in  their  dealings. 
Their  commodities  are  aloes,  mufk,  rhubarb,  civets,  indigo,  laique, 
gums,  amber,  minerals,  metals,  fpices,  rich  manufa&ures  of  fifi^ 
cotton,  &c.  and  moft  forts  of  drugs.  The  inhabitants  are  grofs 
idolaters ;  their  languages  are  very  numerous  and  different*  and  of 
which  we  know  but  very  little. 

|  PERSIA. 

It’s  boundaries  are :  India  on  the  eaft,  Afiatic  Turkey  on  the  weft- 
the  Cafpian-fea,  and  part  of  Tartary  on  the  north  ;  and  the  ocean  and 
Perfian-gulf,  on  the  fouth.  In  length,  it  is  about  1300  miles,  and  in 
breadth  xooo. 
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Persia  contains  thirteen  provinces.  Sirlda,  Macran,  Slgeftan, 
Sableftan,  Chorafan,  Eftarabad,  on  the  eaft  ;  Ta'oriftan,  Chirwan, 
Adirbeitzan,  Iraca-Agemi,  on  the  north;  Chufiflan,  Fariftan, 
and  Kerman,  on  the  fouth.  The  air  is  temperate  towards  the 
north,  bur  v  ry  hot  in  the  fummer  tuwards  the  fouth.  The  foil 
is  alfo  different)  being  barren  in  the  northen  parts)  but  exceeding 
fertile  and  pleafant  on  the  fouth  of  mount  Taurus,  producing  all 
kinds  of  corn,  fruits,  and  wines.  The  Perfians  are  naturally  great 
diffembkrs,  flatterers)  and  fwearers  ;  proud,  paffionate,  and  re¬ 
vengeful  ;  given  to  pafHmcs  ;  but  yet  are  Paid  to  be  juft  and  honeft 
in  their  dealings,  and  civil  to  ftrangers.  Their  commodities  are 
rich  filks,  carpets,  tiffues,  gold,  lilver,  feal-fkins,  goat-fkins, 
alabafter,  metals,  myrrh,  fruits,  &c.  Their  religion  is  Mahomet- 
anifm,  with  f  >me  difference  from  the  T urks.  Their  language  has  a 
great  tin&ure  of  the  Arabic,  and  is  efteeined  the  modifti  tongue  of 
Afia. 

ARABIA. 

This  country  is  bounded  bv  Turkey,  on  the  north  ;  by  the  gulfs 
of  Perfia,  or  Baffora,  and  Ormus,  which  feparate  it  from  Perfia, 
on  the,  eaft  ;  by  the  Indian  ocean,  on  the  fouth  ;  and  by  the  Red- 
fea,  which  divides  it  from  Africa,  on  the  weft.  It’s  length  is 
about  1300  miles,  and  it’s  breadth  1200. 

Geographers  divide  Arabia  into  three  parts,  namely  the  Stony, 
the  Defert,  and  the  Happy.  In  the  Stony  Arabia  are  Mecca  and 
Medina,  both  famous  for  the  numerous  annual  refort  of  the  difei- 
ples  of  Mahomet  thither  in  pilgrimage.  The  Defert  Arabia  has 
few  towns  of  note  except  Ana  it’s  capital,  a  large  city  on  the 
Euphrates.  In  the  Happy  Arabia  are  Sanaa,  the  largeft  city  in 
the  country  ;  Zibik,  Mocha,  and  Aden,  all  trading  fea-ports  near 
the  mouth  of  the  Arabic  gulf ;  Mufcat,  on  the  gulf  of  Ormus, 
and  Eleatif  on  the  Perfian  gulf,  both  cities  of  great  trade. 

Many  parts  of  Arabia  are  uncultivated,  being  over-run  with 
barren  mountains,  rocks,  and  fandy  deferts  ;  that  which  we  call 
the  Happy  is  the  beft.  1  he  air  in  fummer  is  very  hot  and  unwhole- 
fome.  The  cor,  nodities  here  are  coral,  pearl,  onyx-ftones,  bairn, 
myrrh,  incenfe,  gums,  caffia,  manna,  and  other  drugs  and  fpices. 

Though  the  Arabians,  in  former  ages,  were  famous  for  their 
learning  and  fkill  in  all  the  liberal  arts,  there  is  fcarcely  a  country 
at  prefent,  where  che  people  are  fo  univerfally  ignorant.  The  vul¬ 
gar  language  ufed  in  the  three  Arabias  is  the  Arabelk,  or  corrupt 
Arabian,  which  is  likewife  fpoken,  with  fome  variation  of  dialed!, 
over  great  part  of  the  eaft,  from  Egypt,  to  the  court  of  the  Great 
Mogul.  1  he  pure,  old,  grammatical  Arabic,  which  is  faid  to  be 
a  dialed!  of  the  Hebrew,  and  by  the  people  of  the  eaft  accounted 
the  richell,  moft  energetic,  and  copious  language  in  the  world,  is 
taught  in  their  Ichools,  as  Greek  and  Latin  are  among  Europeans, 
and  ufed  by  Mahometans  in  their  worfhip.  They  look  upon  this  lan¬ 
guage  to  have  been  that  fpoken  in  Paradife,  and  think  no  man  can 
be  mailer  of  it  without  a  miracle,  as  confifting  of  feveral  millions 
of  words.  The  books  which  treat  of  it  fay,  they  have  no  fewer 
than  a  thoufand  terms  to  exprefs  the  word  camel,  and  five  hundred 
for  that  of  a  lion.  They  are  a  treacherous,  and  barbarous  fort  of 
people,  moft  of  them  idle  vagabonds  and  robbers.  Their  religion 
is  the  impofture  of  Mahomet. 

ISLANDS  of  ASIA. 

All  the  iflands  of  Alia  (except  Cyprus,  belonging  to  the  Turks)  lie 
in  the  Pacific  or  Eaftern  Ocean,  and  the  Indian  Seas,  of  which 
the  principal,  where  the  Europeans  trade  or  have  fettlements,  are, 


Iflands. 

The  Japanefe  lfles 
The  Ldroues  -  _ 

Formofa  ... 
Anian  .  . 

The  Philippines 
1  he  Molucca  or  Clove  ifles 
The  Baoda,  or  Nutmeg  ides 
Amboyna  ffurrounding  ) 
Celebes  <  the  Molucca  > 
Gilolq,  &c.  £  &  Banda  ides ) 
(  Borneo 

The  Sunda  ides  <  Sumatra 

..  ,  ,  C  Java> 

The  Andama  &  Nicobar  lfles 
Ceylon  .  „ 

The  Maldives  . 

Bombay 

The  Kurile  ides,  and  thofe  in 
dilcovered  by  the  Ruffians. 


Sq. Miles. 
138,000 


Towns. 

Jeddo,  Meaco  -  •  . 

Guam 

Tai-ouan-fau  -  . 

Kiontcheow  -  - 
Manila 

Viiforia  fort,  Ternate 
Lantor 
Amboyna 
Macaffer 
Gilolo 

Borneo,  Caytongee 
Achen,  Bencoolen, 

Batavia,  Bantam 
Andaman,  Nicobar 
Candy 
Cavidon 
Bombay 

the  fea  of  Kamtfchatka,  lately 


17,000 
1 1,900 

133-700 


400 

68,400 

10.430 

228,000 

129,000 

38,250 

27-73° 


Trade  with  or  be,ong 

Dutch 

Spain 

^  China 

Spain 

Dutch 

Dutch 

Dutch 

Dutch 

Dutch 

All  nations 

Engliffi  and  Dutch 

Dutch 

All  nations 

Dutch 

All  nations 

Engliffi 

Ruffia 


JaPan  iflands  are  much  overfpread  with  woods  and  moun 
tains ;  but  the  foil  good,  producing  plenty  of  corn,  fruit,  am 
palture.  1  he  air  is  fomewhat  cold,  but  very  wholefome.  Th 
LTutch  only  are  permitted  to  trade  to  Japan,  and  bring  from  thenc 
go  ,  1  ver,  copper,  fine  cabinets,  and  other  curious  Japan  ant 

/nH  fCr>df  Trr<r~  f FormoJam  are  bleffed  with  a  wholefome  ai 
and  fruitful  foil,  producing  abundance  of  rice,  fruits,  fugar,  cot 

nroH,!?!.  Af  fC‘ And  °ni  3re  nch  in  Sold>  fllver>  and  metals.— Thi 
produce  6f  Sunda  confifts  ,n  g°id,  fpices,  wax,  honey,  fugar,  cot 

diti’T,  1  VCT’  and  diamonds. — The  principal  comma 

abundnniT-  arre  g°ld-duft  and  PePPeG  but  it  produces  alfi 
other  frnife  .u§a5‘<jan(!:S,  lemons,  oranges,  pomgranates,  am 

En'll “  “'J,  ,eair0l^eSJda  iflcs  *s generally  unwholefome  t, 
hS„  £  f,0nS'  1  ^  Maldiv<:  iflands  are  faid  »  be  1  a°oo  h 

and  ,,  /k  p"ldl!cc  anV  but  abundance  of  cocoa 
be“e  i  Jll ™ CayIr  .is  a  VCV  fOTllc  a"d  P‘«fant  ifland 
the  world  Ll  r  ’  ?  ,  fin,cd  cinnamon,  with  which  all  the  reft  o 
Jh=  faioaft  PPlKd  by  ,he  Dutch-  wh0  are  mailers  of  mod  o 

iiltMrbrL  F  "°"hVby  ,b' 

by  the  illhmus  of  SuTSTS 

winch  divides  „  from  Afia  ;  on  the  fouth.  by  .fc&SSi  GW 
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and  on  the  weft  by  the  great  Atlantic  Ocean,  which  feparates  it 
from  America. 


Geographical  Divifion  and  Dimenfions  of  Africa. 


Nations. 

n 

n 

P 

P” 

■Breadth 

Square 

Miies. 

Chief  Cities. 

Dill,  and 

bear. from 
London. 

Difference 

ot  timefr. 
London 

Religions. 

.  f 

c  1 

Morocco  ) 
TatUet,ic  J 

500 

480 

219,400 

Fez 

1080  S. 

0  24  aft. 

Mahom, 

CTJ  j 

£  1 

L 

Algiers 

Tunis 

Tripoli 

Barca 

480 

220 

700 

100 

100 

170 

240 

3°o 

143,60c 

54,400 

75>ooc 

66,40- 

Algiers 

funis 

T,  poli 
Tolemeta 

920  s. 
ggo  S.E. 
1260  S.E. 
1 440  S.E. 

0  13  bef. 
0  39  bet. 
0  56  bef. 
0  26  bet. 

Mahom. 

Mahom. 

Mahom. 

Mahom. 

Egypt 

600 

250 

140,70 

rand  Caiio 

1920  S.E. 

2  21  l  ef.  Mahom. 

Biledalgend 

2300 

550 

485,000 

!)ara 

1565 s- 

0  32  aft.  Pagans 

Zaara 

3400 

660 

739-ace 

T  epeffa 

1840S. 

0  24  a;t.  Pagans 

Negroland 

2  200 

840 

1,026  00c 

--Tadinja 

2500  S. 

0  38  att.  |P?gans 

fi 

Guiney 

1800 

360 

5I0,00C 

demn 

2700  s. 

0  20  bef  | Pagans 

O- 

0 

Nubia 

940 

600 

264  00c 

Nubia 

24I8S.E. 

2  12  bef.  jMa.&  Pa. 

cL 

Abyffmia 

900 

800 

378,00c 

Oondar 

2880S.E. 

2  20  bef.  ^Chriftians 

Abex 

54° 

130 

1 60,00c 

Doncala 

3580S.  F. 

2  36  bef.!cfi.&  Pa. 

Tne  middle  parts  calleu  Lower  Ethiopia  are  very  little  known  to  the  Europeans, 

.  but  are  computed  at  1,200.000  fquare  miles. 

- 

Loango 

410 

300 

4O4OC 

I.oanga 

3300  s. 

0  4  bef. 

Ch.&  Pa. 

5 

* 

Congo 

54° 

420 

1  72,800 

Yt.  Salvador 

3480  s. 

1  0  bef. 

Ch.&  Pa. 

Angola 

360 

250 

38,400 

Loando 

375°  s- 

0  58  bef. 

Ch.&  Pa. 

Bengu'-la 

430 

1 80 

64,000 

Benguela 

39®°  s- 

0  58  bel. 

Pagans 

Martaman 

45° 

240 

144  OOO 

No  Towns 

*  *  * 

*  *  * 

Pagans 

Aj  i  n 

900 

3°o 

234.000 

Brava 

3702  S.F 

2  40  be. . 

Pagans 

Zanguebar 

I4OO 

35° 

275,000 

Melinda  or 
Mozambique 

4440  S.E. 

2  38  bet. 

Pagans 

Mon  -rr.opat 

960 

660 

222,50- 

Monomopata 

4500  S. 

1  18  bet. 

Pagans 

Monoemugi 

900 

660 

310,000 

Chicova 

4260  S. 

1  44  oei . 

Pagans 

Sotol 

480 

3°° 

97-500 

Sotala 

4600  S  E. 

2  18  bel. 

Pagans 

TerradeNat.1 

6ou 

35° 

1 84,900 

Mo  Towns 

*  *  * 

*  *  * 

j  aeans 

1 

Caffraria,  ) 
orHotten.  $ 

708 

660 

200,340 

Cape  ot  Good 
■^ope 

5200  S. 

1  4  bef 

Grots  Pa-, 
srans 
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This  ftate  (including  Bildulgerid)  is  bounded,  on  the  fouth,  by 
Zaara  ;  on  the  north,  by  the  Mediterranean  ;  on  the  eaft,  by 
Egvpt ;  and,  on  the  weft,  by  the  weftern  ocean. 

The  air  of  Barbarv  is  pretty  temperate,  and  healthful  to  breathe 
in.  The  foil  is  fertile  in  corn  and  fruits,  though  it  abounds  in 
w  oods  and  mountains.  The  Barbarians  are  faid  to  be  inconftant, 
crafty,  unfaithful,  adlive  of  body,  impatient  of  labour,  and  covet¬ 
ous  of  honour.  Some  are  addidfed  to  learning,  others  to  merchan¬ 
dize,  and  many  to  piracy.  The  chief  commodities  are  honey, 
wax,  oil,  fugar,  flax,  hemp,  hides,  cordovants,  d.tes,  almonds, 
mantles,  See.  Their  language  in  moft  places  is  the.  Arabefque, 
and  old  African  tongue,  or  a  corrupt  dialed!  thereof. 

The  air  of  Bildulgerid  is  very  hot,  yet  very  wholefome  to  breathe. 

The  foil  is  generally  barren  and  fandy  ;  but  here  are  low  valleys 
of  corn,  and  abundance  of  dates.  The  inhabitants,  befides  the 
natives,  are  chiefly  Arabs,  who  follow  their  trade  of  robbing,  See. 

I  lie  commodities  of  this  country  are  few,  chiefly  corn,  cattle, 
dates,  and  indigo.  The  language  of  the  natives  is  little  known  ; 
the  Arabs  ufe  their  own.  1* 

EGYPT. 

This  country  is  bounded,  on  the  eaft,  by  the  Red  Sea  and  the 
ifthmus  of  Suez  ;  on  the  weft,  by  Barca  ;  on  the  north,  by  the 
Mediterranean  ,  and,  on  the  fouth,  by  Nubia  and  Abyffmia.  'The 
air  is  extremely  hot,  and  eftetmed  very' unwholefome,  being  infefted 
with  noxious  vapours  ftom  the  fat  and  flimy  foil  of  the  earth 
which  is  cccalioned  by  the  overflowing  of  the  Nile,  and  which  is 
thereby  rendered  exceeding  fertile  and  plentiful  of  all  forts  of  grain. 
The  Egyptians  are  of  a  low  ftature,  are  taw-ney  and  fpare  ;  they 
are  reputed  great  cowards,  luxurious,  cunning,  cruel,  and  treache¬ 
rous  ;  and  much  addidled  to  divination.  The  commodities  are 
fugar,  flax,  rice,  corn,  fruits,  linen,  cloth,  fait,  balfam,  fenna, 
caffia,  and  other  drugs.  The  common  languages  are  the  vulgar 
Arabic  and  Turkifh  ;  but  the  Cophti  Chriftians  ftiU  retain  the 
ancient  Egyptian  tongue,  efpecially  in  their  religious  rites. 

Z  A  A  R  A,  or  the  Desert. 

Zaara  has  Bildulgerid  or  Barbary,  on  the  north  ;  Negroland- 
and  Guiney,  on  the  fouth  ;  Egypt  and  Nubia,  on  the  eaft  ;  and 
on  the  weft,  the  Atlantic  ocean.  It  is  about  2500  miles  long,  and 
boo  broad.  The  air  is  exceeding  hot,  but  very  wholefome  to 

,!*£?,  in*  *s  dry  and  fandy,  and  fo  barren,  that  it  is 

dimcult  to  me  or  travel  here.  As  for  the  people,  their  commo- 
dities,  religion,  and  language  of  this  country,  they  are  much  the 
lame  with  thole  of  Bildulgerid,  but  more  wretched  of  the  two. 

N  L  G  R  O  L  A  N  D,  or  the  Country  of  the  Blacks. 

Negro  land  is  bounded,  on  the  north,  by  Zaara  ;  on  the  fouth, 
by  Gurney  ;  on  the  eaft,  by  Nubia  ;  and,  on  the  weft,  by  the 
Atlantic  ocean.  This  country  being  wholly  within  the  torrid  zone, 
the  air  is  very  hot,  yet  very  healthful ;  and  the  foil  very  rich  and 
ertile  in  corn,  herbs,  and  metals.  The  Negroes  are  a  people 
o!  a  black  complexion,  very  ignorant,  rude  and  barbarous,  ad- 
dJh.  d  *9  luxury  an(I  beaftly  pleafures.  Their  commodities  are 
°  *riu  gums>  am^er»  gold,  red  wood,  civet,  elephants 

teeth,  &c.  1  he  natives-  are  grofs  idolaters  ;  and  others  Maho¬ 
metans,  The  languages  of  this  country  are  various,  and  little 
known  to  us. 

guiney. 

It  is  bounded,  on  the  north,  by  Negroland ;  on  the  fouth  and 

weft,  ' 
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weft,  by  the  ocean  ;  and,  on  the  eaft,  by  Ethiopia.  The  air  of  2 
this  country  is  extremely  hot,  and  very  unwholefome  to  ftrangefs. 
The  foil  is  very  fertile,  and  produces  the  choiceit  of  grain  and  fruit. 
The  natives  are  of  the  blackeft  complexion,  go  naked  generally, 
and  are  moflly  a  cheating,'  proud,  lazy,  and  thievifti  people. 
The  chief  commodities  are  gold,  ivory,  hides,  wax,  ambergris, 
Guiney  pepper,  red-wood,  fugar,  civet,  Ac.  Their  languages  are 
many,  the  chief  of  which  is  called  Sungai. 

ETHIOPIA. 

If,  under  the  general  name  of  Ethiopia,  we  include  all  the 
remaining  part  of  Africa  ;  it  is,  in  this  fenle,  bounded,  on  the 
north-ealt,  by  the  Red-Sea;  on  the  north  and  north-weft,  by 
Eg>’pt,  Zaara,  Negroland,  and  Guiney  ;  and  on  all  other  fidesby 
the  oceah.  It’s  length,  from  north  to  fouth,  is  about  3600  miles, 
and  it’s  breadth  about  2000  in  fomc  places. 

Ethiopia  is  divided  into  two  great  parts,  the  Upper  and  Lower. 
The  Upper  Ethiopia  comprehends  Nubia,  Abyflinia,  and  the 
«  coafts  of  Ajan  and  Zanguebar.  The  Lower  contains  the  kingdoms 
of  Loango,  Congo,  Angola,  and  Benguela  ;  the  coaft  and  country 
of  theCartres  ;  the  empires  of  Monomopata  and  Monoemugi  ;  and 
the  kingdoms  of  Biafara,  Mujac,  Gingira,  Mawco,  and  feveral 
others,  little  known,  on  each  tide  of  the  equator. 

The  air  of  Upper  Ethiopia  is  very  hot,  except  in  fome  low  val¬ 
leys.  The  foil  is  very  fertile  in  fome  parts,  and  over-run  with 
fandy  mountains  and  formidable  rocks  in  others.  The  people  are 
repreiented  as  lazy,  ignorant,  and  treacherous  in  general,  though 
fome  are  ingenious  and  religious.  The  commodities  are  gold, 
metals,  gems,  corn,  cattle,  fait,  flax,  wines,  fugar-canes,  &c.  The 
Ethiopic  language  has  fome  affinity  with  the  Hebrew  and  Chaldee. 

The  airof  Nubia  is  extremely  hot,  being  feldom  qualified  with 
rain.  The  foil  isfaid  to  be  very  fertile  near  the  Nile  ;  but  elfe- 
where  barren,  and  cumbered  with  mountains  of  fand.  The 
Nubians  are  reported  to  be  ftrong,  courageous,  cunning,  laborious, 
warlike,  and  wealthy  people.  Their  traffic  is  in  gold,  ivory, 
civet,  fugar,  arms,  Ac.  The  religions  here  are  Paganifm  and 
Mahometanilm.  Their  language  is  peculiar  to  themtelves,  yet 
hath  fome  affinity  to  the  Arabic  and  Chaldean  tongues. 

The  air  of  the  countries  in  Lower  Ethiopia  is  extremely  hot  in 
general,  but  is  qualified  with  daily  fhowers  and  winds.  The  foil 
is  various  in  different  parts,  fome  being  more  fertile  than  others, 
and  fome  intirely  barren.  Tne  people  are  of  divers  forts  alfo, 
and  arc  generally  faid  to  be  a  fwarthy,  duli,  and  favage  people, 
efpecially  thore  Called  Catfres  or  Hottentots.  The  commodities  of 
thefe  kingdoms  are  gold,  filver,  ambergris,  pearls,  mulk,  rice, 
millet,  cattle,  lemons,  citrons,  ivory,  oil,  Ac.  The  inhabitants 
are  all  Pagans  of  the  grofleit  notions  ;  and  their  languages  are 
peculiar  to  me  feveral  nations. 

ISLANDS  of  AFRICA,  belonging  to ,  or  trading  with,  the  Europeans. 


Islands- 

Square 

Miles. 

Towns. 

Trade  with 
or  belong  to 

Babel-Mandel,  at  the  entrance  of 
the  Red-Sea  —  — 

Babel  Mandel  — 

All  Nations 

Zgcotora,  Indian  Ocean 

3,600 

Calaufia  —  — 

Ditto 

The  Comora  ifles,  ditto 

— 

1,000 

Joanna  —  — 

Ditto 

M-idagafcar,  ditto  — 

- - 

168,000 

St.  Auftin  • —  — 

Ditto 

Mauritius,  ditto  — 

. - 

1,840 

Mauritius  — •  — 

French 

Bourbon,  ditto  — 

— 

2,100 

Bourbon  —  — 

Ditto 

St.  Helena,  Atlantic  Ocean 
Afceufion,  ditto  — 

— 

— 

St.  Helena  —  — 

Englifh 

Unuihabited 

St.  Matthew,  ditto  — 

St.  Thomas,  Anaboa,  Prill-  ) 
ces-ifland,  Fernandopo  * 

Ditto 

Portuguefe 

do. 

— 

St.  Thomas,  Annobon 

Cape  Verd  Iilands,  ditto 

— 

2,000 

St.  Domingo  — 

Ditto 

Goree,  ditto  — 

— 

— — 

Port  St.  Michael  — 

French 

Canaries,  ditto  — 

_ 

— 

Palma,  St.  Chriftopher’s 

Spanifh 

Madeiras,  ditto  — 

— 

1,500 

Santa  Cruz,  Funchal 

Portuguefe 

Azores,  or  Weftern  1  lies,  ditto 

2,000 

Angra,  St.  Michael  — 

Ditto 

The  Azores,  or  Weftcrn  ifles,  laft-mentioned,  are  nine  in  num¬ 
ber,  and  are  named  Santa  Maria,  St.  Miguel  or  St.  Michael,  Ter- 
cera,  St.  George,  Graciofa,  Fayal,  Pico,  Flores,  and  Corvo.  St. 
Michael,  which  is  the  largeft,  being  near  100  miles  in  circumference, 
and  containing  50,000  inhabitants,  was  twice  invaded  and  plun¬ 
dered  by  the  Englifh,  in  the  reign  of  queen  Elizabeth.  But  Ter- 
cera  is  the  molt  important  of  thefe  iflands,  on  account  of  it’s  har¬ 
bour,  which  is  fpacious,  and  has  a  good  anchorage,  but  is  expofed 
to  the  fouth-eaft  winds.  It  is  generally  vifited  by  the  homeward- 
bound  fleets  from  Brazil,  Af  rica,  and  the  Eaft  Indies.  It’s  capital 
town,  Angra,  contains  a  cathedral  and  five  churches,  and  is  the 
refidence  ot  the  governor  of  thefe  iflands,  as  well  as  of  the  bifhop. 

Thefe  iflands  were  firft  difeovered  by  Joffiua  Vander  Berg,  about 
the  middle  of  the  fifteenth  century,  but  afterwards  taken  polfeffion 
of  by  the  Portnguefe,  to  whom  they  ftill  belong,  and  were  called 
in  general  the  Azores,  from  the  great  number  of  hawks  and  falcons 
found  among  them.  They  all  enjoy  a  very  clear  and  ferene  fky, 
with  a  falubrious  air  ;  but  are  expofed  to  violent  earthquakes,  from 
which  they  have  frequently  fuffered  ;  and  alfo  from  the  inundations 
of  furrounding  waves.  They  are,  however,  extremely  fertile  in 
corn,  w  ine,  and  a  variety  of  fruits  ;  alfo  in  cattle,  fowls,  and  fiffi. 
It  is  faid  that  no  poifonous  or  noxious  animals  breed  on  the  Azores, 
and  that  if  carried  thither  they  will  expire  in  a  few  hours. 

AMERICA. 

This  extenfive  quarter  of  the  globe,  denominated  the  New 
World,  is  bounded,  on  the  eaft,  by  the  Atlantic  ocean,  w'hich 
feparates  it  from  Europe  and  Africa  ;  on  the  weft,  by  the  South  Sea, 
or  Pacific  Ocean  ;  on  the  fouth,  by  the  Straits  of  Magellan  ;  and, 
on  the  north,  by  certain  unknown  lands.  The  difeovered  part  of 
it  is  in  length  about  7000  miles,  and  in  breadth  about  3700.  By 
the  narrow  lfthmus  of  Panama,  which  is  only  60  miles  over,  it  is 
diftinguiffied  intotwo  great  parts,  called  North  and  South  America ; 
deferibed  in  the  following  Tables  s 
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Grand  Divifions  of  NORTH  AMERICA. 


Colonies. 

Ler.g. 

Bread. 

bquai e 
Miles. 

Chief  Towns. 

tint.  4c  bearing 
rom  London 

belonging 

to 

New  Britain 

850 

75° 

318,750 

Or,  Biit. 

Pi  ov nice  of  ) 
Quebec  y 

600 

200 

100,000 

Quebec 

Ditto 

New  Scotland  ) 
New  Brunfwick  J 

350 

250 

57,000 

iTali  tax 
helburne 

Ditto 

New  England 

55° 

200 

O 

O 

O 

« — 

00 

Bolton 

— 

2760  w. 

Un.  Stat. 

New  York 

3  00 

15° 

24*000 

New  York 

Ditto 

New  Jeriey 

160 

60 

10,000 

Perih  Amboy 

Ditto 

Pennfylvania 

300 

24O 

15,000 

Philadelphia 

Du  to 

Maryland 

140 

l35 

12;  OOO 

Annapolis 

Ditto 

Virginia 

75° 

24O 

80,000 

Williamlburg 

Ditto 

North  Carolina  4 
South  Carolina  > 
Georgia  ) 

700 

380 

1 10,000 

F.demon 

Charles-town 

Savannah 

Ditto 

Ditto 

Ditto 

Eaft  Florida 

Weft  Florida 

50° 

44° 

100,000 

St.  Auguftine 
Penfiicola 

Spain 

Ditto 

Louifiana 

1200 

645 

516,000 

New  Orleans 

4080  S.  W.  ;Ditto 

New  Mexico  > 

&  California  £ 

j  2000  j  IOOO 

600,000 

St.  Fee 

S.  Juan 

4320  S.  W. 

Di  tto 

Ditto 

Menico,  or  ) 

New  Spain  $ 

I  2000 

|  6co 

1  318,000 

Mexico 

4900  s.  W. 

Ditto 

The  air,  foil,  commodities,  religion,  Ac.  of  the  principal  pro¬ 
vinces  in  North  America,  are  as  follow  : 


In  the  territories  of  New  Scotland,  New  England,  New  York; 
New'  Jerfy,  Pennfylvania,  Maryland,  Virginia,  Carolina  (efpecially 
the  fix  or  feven  latter  ones),  the  air  is  generally  temperate  and 
wholefome,  and  the  foil  rich  and  fertile  ;  though  in  fome  parts  it 
is  barren  enough.  The  United  States  are  mailers  of  the  greatelt 
part  ot  thefe  countries  ;  their  territory  is  in  length  350  miles,  and 
in  breadth  200.  This  country  is  well  watered,  particularly  by  the 
lakes  of  Canada,  the  Miffiffippi,  the  Illinois,  the  Mafaurcs,  the 
Ohio,  the  rivers  St.  Lawrance,  Hudfon,  Delawar,  Sufquehanna, 
Potowmack,  Sec.  The  commodities  are  fiffi,  grain,  malts,  deals, 
iron,  tar,  beaver  fkins,  furs,  Ac.  from  New  England  :  tobacco, 
beaver,  otter,  raccoon,  deer  and  elk-fkins,  and  other  coftly 
furs,  from  New  York:  whale-oil  and  fins,  beaver,  monkey* 
raccoon,  and  martin  fkins,  w'ith  provifions,  from  New  Jerfey: 
horfes  and  pipe-ftaves  to  Barbadoes,  from  Pennfylvania :  tobacco* 
hemp,  flax,  -wood,  hops,  rape-feed,  madder*  furs,  elk-fkins,  &c. 
from  Maryland  :  fkins  of  deer,  beaver,  and  other  wild  beads,  but 
efpecially  tobacco,  from  Virginia  :  lkins  of  otters,  bears,  and 
leopards,  with  oil,  olives,  cotton,  and  divers  forts  of  drugs,  from 
Carolina.  The  Angio-Am.ricans  refidir.g  here  profefs  the  different 
perfuafions  among  Pmteftants  ;  and  the  natives  are  idolaters. 

Florida  enjoys  a  very  temperate  air,  and  a  foil  wonderfully 
fertile  in  grain,  herbs,  and  fruits.  The  Floridans  are  tall,  well- 
proportioned,  warriors,  and  go  almoft  naked  ;  and  though  na¬ 
turally  white,  they  paint  themfelves  of  an  olive  colour.  The  com¬ 
modities  here  are  few,  and  coftly,  viz.  gold,  filver,  pearls,  and 
furs.  TheSpaniffi  colonies  here  ufe  their  own  religion  and  language, 
the  natives  being  grofs  idolaters,  w'orfhipping  the  fun  and  ftars. 

The  Miffiffippi,  which  forms  the  weftcrn  boundary  of  Florida, 
is  one  of  the  fineft  as  well  as  the  largeft  rivers  in  the  wTorld  ;  for, 
including  it’s  turnings  and  windings,  it  is  fuppofed  to  run  a  courfe 
ot  4500  miles;  but  it’s  mouths  are  in  a  manner  choaked  up 
with  fands  and  fhoals,  which  deny  acCefs  to  fhips  of  confiderable 
burden.  Within  the  bar  there  is  100  fathom  w'ater,  and  the 
channel  is  every  where  deep,  and  the  current  gentle,  except  at  a 
certain  feafon,  when,  like  the  Nile,  it  overflow's,  and  becomes  ex¬ 
ceeding  rapid.  It  is  navigable  for  craft  of  one  kind  or  other  almoft 
to  it’s  fource.  The  Mobille,  the  Apalachicala,  and  St.  John’s 
rivers,  are  alfo  large  and  noble  ftreams. 

Louisiana  extends  along  the  weft  bank  of  the  Miffiffippi,  and 
is  bounded,  on  the  fouth,  by  the  gulf  of  Mexico  ;  and,  on  the 
weft,  by  New  Mexico,  and  countries  inhabited  by  the  Indians. 
The  principal  city  is  New  Orleans,  fituated  in  the  ifle  of  Orleans, 
at  the  mouth  of  the  Miffiffippi. 

Mexico, orNEwSPAiN,  contains  three  audiences,  viz.  Guadala¬ 
jara,  Mexico  province,  and  Guatimala.  It  is  bounded,  on  the  fouth- 
eaft,  by  Terra  Firma,  and  the  gulfof  Mexico;  on  the  weft  and  fouth, 
by  the  fouth  fea  ;  and  on  the  north,  by  Mew'  Mexico.  The  air  of 
this  country  is  pretty  temperate,  though  in  the  torrid  zone.  The 
foil  is  very  fertile  in  grain,  fruits,  herbs  and  ores.  This  country 
is  in  the  hands  of  the  Spaniards.  The  natives  arc  faid  to  be  a  civil, 
docile,  and  faithful  people.  The  commodities  are  wool,  cotton, 
fugar,  filk,  cochineal,  feathers,  honey,  balm,  amber,  fait,  tobacco, 
tallow,  hides,  ginger,  and  divers  forts  of  drugs.  The  Spaniards 
have  here  one  archbiffiopric,  and  eleven  biffioprics.  I  he  general 
language  is  the  Spaniffi,  and  the  religions  paganifm  and  popery. 

New  Mexico,  or  New  Granada,  is  a  large  country,  but  of 
no  certain  extent  or  divifion.  This  country  is  bounded,  on  the 
north  and  eaft,  by  Louifiana  ;  on  the  weft,  by  theVermilian  fea  and 
California ;  and,  on  the  fouth,  by  New  Spain.  The  air  is  very  tem¬ 
perate  and  healthful,  but  attended  with  frequent  hurricane's*  belides 
thunder  and  lightning.  The  foil,  fo  much  of  it  as  is  known,  is  ge¬ 
nerally  dry,  fandy,  and  barren.  The  inhabitants  are  faid  to  be  toler¬ 
ably  civil)  addicted  to  hunting,  and  to  underftand  agriculture.  The 
commodities  of  this  country  are  very  few,  cattle  being  the  chief  or 
only  thing  they  trade  in.  The  Spaniards  reliding  here  ufe  their 
own  religion  and  language  ;  but  the  natives  are  grofs  idolaters. 

2  Grand 
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GEOGRAPHY. 


Grand  Divifions  of  SOUTH  AMERICA. 


Nations. 

Len. 

Bread. 

Square 

Miles. 

Ch. Cities. 

Ditt.  and  bearing 
from  London. 

Belongs  to 

Terra  firma 

1400 

700 

700,000 

Panama 

4650  S.  W. 

Spain 

Peru 

t8oo 

600 

970,000 

Lima 

5520  S.  W. 

Ditto 

Amazonia  is  a  very  large  country,  but  little  known  to  the  Europeans. 

Guiana 

780 

480 

250,000 

Surinam 

Cayenne 

3840  s.  w. 

Dutch 

French  ! 

Brazil 

2500 

700 

940,000 

St.  SebalL 

6000  s.  w. 

Portugal 

Parag.  or  La  Plata 

1500 

IOOO 

!<coo,eoo 

Buen  Avre 

6040  s.  w. 

Spain 

Chili 

1  200 

O 

O 

v-C 

206,000 

St.  Ja?o 

9600  s.  w. 

Ditto 

Terra  Magel-  ) 

Unica.orPa- 
tagonia  J 

1400 

460 

325,000 

The  Spaniards  took  poflefijon  ot  it,  but 

did  not  think  it  worth  while  to  fettle 
there. 

Ierra  r  irma  contains  eleven  governments,  viz.  t^aribana, 
Guiana,  Panama,  Carthagena,  St.  Martha,  Rio  de  la  Hacha,  Vene- 
zula,  Andalufia,  Paria,  Granada,  Popayan.  It  is  bounded,  on  the 
north  and  eaft,  by  the  north  Tea  ;  on  the  fouth,  by  Peru  and  the  land 
of  the  Amazons  ;  and,  on  the  weft,  by  the  fouth  fea  and  the  ifthmus 
of  Panama  or  Darien.  The  air  is  extremely  hot,  yet  wholefome ; 
the  foil  very  fertile,  when  well  manured.  The  natives  are  tawny, 
robuft,  healthful,  long-lived,  and  go  naked  above  the  middle.  The 
commodities  of  this  country  are  gold,  fiver,  and  other  metals,  bal- 
fam,  refin,  gums,  long-pepper,  emeralds,  fapphire,  jafper,  &C. 
Here  is  one  Spanilh  archbifhopric,  and  four  bifhoprics.  The  natives 
are  grofs  idolaters,  and  have  great  diverfity  of  languages,  and  dialedts 
in  each  language. 

Peru  is  divided  into  fix  provinces,  viz.  Quito,  Peru,  Los  Charcos, 
Facamores,  Los  Quixos,  and  Pefto.  It  i7 bounded,  on  the  eaft,  by 
the  land  of  the  Amazons;  on  the  weft,  by  the  fouth  fea;  on  the  north, 
by  Terra  Firma;  and,  on  the  fouth,  by  Paraguay  and  Chili.  The 
air  is  in  fome  parts  extremely  hot,  in  others  fharp  and  piercing.  The 
foil  is  the  richeft  of  all  the  Spanilh  plantations,  abounding  with  ex¬ 
ceeding  high  mountains,  and  large  and  pleafant  valleys  :  thofeamongft 
the  Sierra  (or  hills  that  run  through  the  middle  ot  the  country)  are 
very  fruitful,  being  fubjett  to  rain  moft  of  the  year;  and  the  air  is 
very  hot.  The  Andes,  a  long  chain  of  high  mountains  that  lie  fartheft 
from  the  fea,  are  cold  and  barren,  their  tops  being  almoft  perpetually 
covered  with  fnow.  The  Peruvians  are  fome  of  them  fimple  and  very 
ignorant,  others  more  ingenious,  but  addicted  to  diflimulation  and 
fodomy.  The  commodities  are  vaft  quantities  of  gold  and  filver,  coftly 
pearls,  cotton,  tobacco,  cochineal,  and  other  drugs.  Here  is  one 
Spanilh  archbifhopric,  and  five  bifhoprics.  The  natives  are  moftly 
idolaters,  but  fome  are  converted  to  Chri'ftianity.  They  generally 
fpcak  the  Spanilh  tongue. 

The  land  of  the  Amazons  is  very  little  known  ;  it  is  bounded,  on 
the  eaft,  by  Brazil:  on  the  weft,  by  Peru;  on  the  north,  by  Terra 
Firma;  and,  on  the  fouth,  by  Paraguay.  The  air  is  temperate,  and 
the  foil  fertile,  fo  far  as  it  is  yet  difcovered.  There  are  on  the  banks 
of  the  river  Amazone  about  fifty  nations  of  fierce  favage  people,  faid 
to  eat  human  flelh.  The  commodities  are  reckoned  gold,  filver, 
fugar,  ebony,  cocoa,  tobacco,  &c.  Their  religion  is  Paganifm,  and 
their  languages  unknovyn. 

Brasil  is  divided  into  fourteen  captainlhips,  viz.  Para,  Maragnan, 
Siara,  Rio  Grande,  Parayba,  T.  amarico,  Pernambuco,  Seregippe,  All 
Saints  Bay,  Los  Ilheos,  Porto-Seguro,  Spiritu  Sanfto,  Rio  Janeiro, 
St.  Vincent.  It  is  bounded  en  the  eaft,  north,  and  fouth,  by  the  At¬ 
lantic  ocean  ;  and  on  the  weft  by  Paraguay  and  the  land  of  the  Ama¬ 
zons.  The  air  is  very  temperate  and  wholefome,  though  in  the  torrid 
zone.  I  he  foil  is  extraordinarily  fertile.  1  he  Brafihans  are  faid  to  be 
a  cruel,  thievilh,  and  revengeful  people  in  general,  but  thofe  who  are 
civilized  prove  ingenious.  1  he  commodities  are  red  or  Brafil  w'ood, 
fiJgar>  amber,  refin,  balm,  tobacco,  train-oil,  confe£lures,  &c.  The 
natives  have  but  a  faint  notion  of  God  or  religion :  and  though  they 
have  divers  languages,  it  is  laid  they  cannot  pronounce  the  three 
letters,  L,  F,  R. 

Paraguay  is  divided  into  feven  provinces,  viz.  Guayra,  Paraguay 
Proper,  Parana,  Uraguay,  Rio  de  la  Plata,  Tucuman,  Chaco.  It 
is  bounded,  on  the  eaft,  by  Brazil ;  on  the  weft,  by  Chili  and  Peru  • 
on  the  north,  by  the  land  of  the  Amazons ;  and,  on  the  fouth,  by 
T  erra  Magellamca.  The  air  is  faid  to  be  very  temperate  and  health¬ 
ful  ;  the  foil  very  fertile  in  corn,  wine,  and  fruits.  The  people  are 
very  big  and  tall,  yet  nimble  and  agile ;  they  are  faid  to  be  lefs  favage 
than  many  othei  Indians  ;  laborious  and  revengeful  of  wrongs  The 
commodities  are  gold,  filver,  brafs,  iron,  fugar,  amethyfts,  &c. 
Here  is  one  Spanilh  archbifhopric,  and  four  or  five  bifhoprics  The 
religion  of  the  natives  is  grofs  idolatry,  and  their  language  an  harfh 
and  unplealant  jargon.  °  ° 

Chili  is  divided  into  three  governments,  viz.  Chili  Proper,  Chu- 
cuito  and  Ch.l.  Imperial.  It  is  bounded,  on  the  eaft,  by  Paraguay 
and  Terra  Magellamca;  on  the  fouth,  by  the  latter;  on  the  weft  by 
the  fouth-fea ;  and,  on  the  north,  by  Peru.  The  air  in  fummer  is  very 
warm  and  temperate,  but  in  winter  exceflively  fharp  and  piercing  As 
to  the  foil,  the  mountainous  parts  are  generally  dry  and  barren,  but 
the  valleys  are  exceeding  fertile  in  maize,  wheat,  and  other  grain. 
The  people  are  white,  tall,  courageous,  and  warlike.  The  commo¬ 
dities  are  gold,  filver,  maize,  corn,  honey,  oftriches  and  metals  The 
unconverted  Chilians  are  the  groffeft  idolaters  of  all  the  Americans, 
the  chief  objeit  of  their  worlhip  being  the  devil,  whom  they  call 
Eponamon,  t.  e.  powerful.  Moft  of  them  ufe  the  Spanifh  tongue 
.and  fome  their  ancient  jargon.  &  ’ 

Terra  Magellanica,  or  Patagonia,  is  bounded  on  the 
eaft,  by  the  north  fea ;  on  the  weft,  by  Chili  and  the  fouth Vea  •  on 
the  north,  by  Paraguay;  and,  on  the  fouth,  by  the  ftraits  of  Ma 
gellan,  which  feparate  it  from  Terra  del  Fuego.  There  are  no 
towns  in  thocountry,  the  natives  dwelling  in  huts  or  little  villages 
The  coafts  are  generally  barren,  and  the  air  in  winter  exceflively 
cold.  3 


NORTH  AMERICAN  ISLANDS,  belonging  to  the 
EUROPEANS. 


In  the  Gulf 

of  St.  Lawr. 

Islands. 

Length. 

Breadth 

Square 

Miles. 

Chief  T owns. 

Belong  to. 

f  Newfoundland 

| 

35° 

200 

35-500 

jPlacentia 

Gr.Bri. 

s  Cape  Breton 

1  -  - 

no 

80 

4,00c 

Louifburgh 

Ditto 

St.  J  ohn's 

60 

3° 

500 

jCharlotte-Town 

Ditto 

n  the  At¬ 
lantic. 

f  Bermuda  ifles 

1 

/  - - - 

20,000  acres 

40 

St.  George 

Ditto 

^  Bahama  ditto 

very  numerous 

Naftau 

Ditto 

4  Weft  India  iflands,  lying  in  the  Atlantic,  between  North  and  South  America.  ^ 

r 

*  _ 

""Jamaica 

140 

60 

6,000 

Kingfton 

Ditto  ; 

Barbadoes 

21 

*4 

140 

Bridgetown 

Ditto 

St.  Chriftoph. 

20 

7 

80  Bafle-terre 

j 

Ditto 

Antigua 

20 

20 

ico  St.  John’s 

Ditto 

Nevis  &  \ 

Montferrat  J 

each  of  lhefe  is 
18  circum. 

Charles-Town 

Plymouth 

Ditto 

Ditto 

Barbuda 

2o 

21 

60 

Ditto 

Anguilla 

3° 

10 

60 

Ditto 

Dominica 

28 

r3 

150 

Ditto 

St.  Vincent 

24 

18 

15° 

Kingfton 

Ditto 

Granada 

3° 

15 

150 

St.  George’s 

Ditto 

Tobago 

32 

9 

80 

France 

Cuba 

700 

90 

38,400 

Havannah 

Spain 

Hifpaniola 

45° 

I5° 

3>85° 

St.  Domingo 

Do&Fr 

Porto  Rico 

100 

49 

3.200 

Porto  Rico 

Spain 

Trinidad 

90 

60 

2,897 

St.  Jofeph 

Ditto 

Margarita 

40 

24 

624 

Ditto 

Martinico 

60 

3° 

3°° 

St.  Peter’s 

France 

Guadaloupe 

45 

38 

250 

Bafte-terre 

Ditto 

St.  Lucia 

23 

12 

90 

Ditto 

St.  Bartholo.D 
Defcada,  &  > 
Marigalante  J 

all  of  them  in- 
confiderable 

Ditto 

Ditto 

Ditto 

St.  Euftatia 

29  circum. 

The  Bay  j 

Dutch 

CurafToa 

30  |  10 

342 

I 

Ditto 

St.  Thomas 

15  circum. 

Denma 

--Sr.  Croix 

3°  1  10 

Balfe  End  (Ditto 

r,-  n  u  Aoupanioia,  Jamaica,  and  Porto 

Rico.  Cuba  is  much  over-run  with  woods,  and  in  fome  parts  mourn- 
tamous.  It  s  chief  commodities  are  gold,  filver,  copper,  fugar,  cin- 
namon,  ginger  caflia  aloes,  and  other  drugs.  Jamaica  isa  thriving 
ifland,  defended  by  the  excellent  harbour  of  Port  Roval  It’s  cnm 
modities  are  hides,  fugar,  caflia,  ginger,  &c.  * 

The  Lifer  Antilles,  or  Caribbee  islands,  are  numerous:  the  chief  are, 
Barbados,  Antigua,  Montferrat,  Nevis,  St.  Chrittopher’s,  Barbudd, 
Anguilla,  Gianada,  Sl  Lucia,  Dominica  ;  Martinico,  Marigalante, 
and  Guadaloupe ;  St  Euftach.a,  CurafToa,  Bonayre,  Sr.  Martin’s  and 

St'j^Uba,  the  la  l  mentloned  belong  to  the  Dutch;  Trinidada 
and  Margarita  to  the  Spaniards;  and  the  reft  to  the  Englifh  and  French. 
The  commodities  of  thefe  ,flands  in  general  (efpecially  thofe  under  the 
Englifh  and  French)  are  fugars,  rum,  tobacco,  cotton,  ginger,  cinna¬ 
mon,  pepper,  indigo,  and  feveral  forts  of  drugs. 

ISLANDS  of  SOUTH  AMERICA 

The  chief  of  thefe  are :  t  Term  del  Fuego.  2.  Chiloe.  3.  Juan 
Fernandez.  4.  Cuba.  And,  5.  T  he  Gallapagos,  a  duller  of  iflands 
lying  under  the  equator,  off  the  coaft  of  Peru. 

1  ERRA  INCOGNITA,  or  Unknown  Lanbs. 

Thefe  are  diftinguifhed  into  Ardic  and  Antardic,  with  refped  to 
their  fituation  towards  the  north  or  fouth  pole. 

The  Ardic  are,  1.  Greenland,  or  Greenland,  a  large  country  lying 
north  of  Europe  and  America,  vifited  by  the  Europeans  in  fummer- 
timeon  account  of  the  whale-filhing  on  it’s  coafts.  It  is  inhabited, 
though  extremely  cold,  mountainous,  and  generally  covered  with  fnow! 
It  has  bears,  rein-deer,  and  foxes,  but  few  fowls.  T.  he  natives  are  of 
an  olive-colour,  and  are  fuppofed  to  worfhip  the  fun.  2.  Spitzberg 
which  lies  north  of  Norway;  very  cold,  and  uninhabited.  3.  Nova 
Aembla,  north  of  Mufcovy.  Whether  it  is  an  ifland,  or  part  of  the 
continent,  is  uncertain.  4.  Jeffo,  or  Ycfto,  which  lies  north  of  Japan. 

I  he  Antardic  lands  are:  1.  New  Guiney,  or  the  land  of  the 
Papous,  which  lies  eaft  of  the  Molucca  iflands,  near  the  equator. 

2.  New 


GEOGRAPHY. 


[i°25 


2.  New  Britain,  an  ifland  to  the  eaft  of  New  Guiney.  3.  Carpen¬ 
taria,  fouth  of  New  Guiney.  4.  New  Holland,  a  vait  country, 
fomh  of  the  Molucca  illands.  5.  Van  Diemen’s  land,  to  the  fouth- 
eaff  of  New  Holland.  6.  New  Zealand,  about  20  degrees  to  the 
eaft  of  Van  Diemen’s  Land.  7.  Terra  del  Efpiritu  Santo,  or 
Land  of  the  Holy  Spirit,  about  as  many  degrees  to  the  eaft  of  Car¬ 
pentaria.  8.  The  land  of  Quir,  or  Quiros,  not  far  from  the 
former. 

MOUNTAINS. 

Some  mountains  are  extended  to  a  vaft  length,  rife  very  high,  and 
are  called  ridges  or  chains  of  mountains;  the  chief  whereof  are, 

1.  The  Dolphrino  hills,  between  Sweden  and  Norway.  2.  The 
Hyperborean  mountains,  in  the  north  part  of  Mufcovy.  3.  The 
Carpathian  mountains,  in  the  fouth  part  of  Poland.  4.  1  he  Py¬ 
renean  hills,  between  Spain  and  France.  5.  The  Alps,  between 
Italy  ar.d  France  and  Germany.  6.  The  Appennine  hills,  dividing 
Italy  into  eaft  and  weft.  7.  Mount  Taurus,  reaching  from  eaft  to 
weft  of  all  Alia.  8.  Imaus,  in  Tartary.  9.  Caucafus,  between 
Tartary,  and  the  Mogul’s  empire.  10.  The  Lybian  mount,  be¬ 
tween  Zaara  and  Egypt.  11,  Mount  Atlas,  between  Barbary,  and 
Bildulgerid.  12.  The  mountains  of  the  Moon,  in  Ethiopia.  13. 
The  Andes,  extending  north  and  fouth  through  the  whole  length  of 
South  America. 

Others  are  fingle,  and  remarkable  for  their  exceeding  height,  as 
the  Pike  in  TenerifF,  See.  But  others  are  ftill  more  remarkable 
for  being  volcanoes,  or  fuch  as  have  terrible  eruptions  of  fire,  coals, 
fmoak,  &c.  as  JEtna,  in  Sicily;  Vefuvtus,  in  Naples;  Hecla,  in 
Iceland  ;  with  many  others  in  feveral  illands  and  parts  in  the  torrid 
zone. 

OCEANS. 

The  mighty  body  of  waters  which  overwhelms,  by  far,  the 
greateft  part  of  the  earth’s  furface,  is  divided  into  feveral  oceans,  viz. 
j.  The  Hyperborean  on  the  north  ;  and,  2.  The  vaft  Weftern  ocean, 
on  the  weft  of  Europe.  3.  The  Tartarian  and  Chinelian  oceans  on 
the  north  and  eaft;  and,  4.  The  Indian,  and  part  of  the  vaft  Southern 
ocean,  on  the  fouth  of  Afia.  5.  The  Ethiopic  and  Atlantic  ocean, 
and  part  of  Mer  del  Zur,  on  the  weft  and  fouth  of  Africa.  The  vaft 
Oriental  ocean  on  the  eaft.  And,  7.  The  great  Pacific  ocean  on  the 
weft  of  America. 

SEAS. 

There  are  but  few  feas,  properly  fo  called;  thefe  are,  1.  The 
Mediterranean  fea,  included  between  Europe  ou  the  north,  Barbary 
and  Egypt  on  the  fouth,  and  part  of  Afia  on  the  eaft  and  north-eaft. 

2.  The  Baltic  fea,  inclofed  with  Sweden  on  the  weft,  Lapland  on 
the  north,  part  of  Poland  on  the  eaft,  and  part  of  Germany  on  the 
fouth.  3.  The  German  Tea,  inclofed  with  Great-Britain  on  the 
^veft,  and  Scandinavia  on  the  eaft.  4.  The  Irifti  fea,  or  rather 
ftraits,  or  channel,  between  Ireland  and  Great-Britain.  5.  The 
Euxine  fea,  inclofed  with  part  of  Europe  on  the  north  and  weft,  and 
part  of  Afia  on  the  fouth  and  eaft.  6.  The  Cafpian  fea,  or  rather 
the  greateft  lake  in  the  world,  as  being  intirely  furrounded  with  land, 
on  the  continent  of  Afia.  All  other  feas  befides  thefe  are  but  parts 
of  the  oceans. 

As  for  gulfs,  ftraits,  lakes,  rivers,  and  bays,  which  are  very  nu¬ 
merous,  the  reader  will  find  a  diftindft  account  of  them  interfperfed 
throughout  this  work. 

NEWLY  DISCOVERED  ISLANDS. 

Northern  Archipelago. 

Here  are  feveral  groups  of  illands,  fituated  between  the  eaftern 
coaft  of  Kamtfchatka  and  the  weftern  coaft  of  the  continent  of 
America.  There  are  45  of  thefe  illands,  which  Mr.  Muller  divides 
into  four  principal  groups,  the  two  firft  of  which  are  ftyled  the  Aleutian 
illands ;  tne  third  group  is  called  Negho  ;  and  the  fourth  the  Fox 
illands.  Some  of  thefe  illands  are  only  inhabited  occafionally;  others 
have  a  greater  number  of  inhabitants  who  refide  in  them  ;  they  are, 
in  general,  of  fliort  ftature  ;  have  ftrong  and  robuft  limbs,  lank  black 
hair,  little  beard,  flattilh  faces,  and  fair  fldns. 

Otaheite,  or  King  George’s  Island. 

This  ifland  was  difeovered  by  captain  Wallis,  in  the  Dolphin, 
on  the  19th  of  June,  1767.  It  is  fituated  between  the  17th  degree 
28  min.  and  the  17th  degree  53  min.  fouth  latitude  ;  and  between 
the  149th  degree  11  min.  and  the  149th  degree  39  minutes  weft 
long.  It  confifts  of  two  peninfulas,  oi  a  fomewhat  circular  form, 
joined  by  an  ifthmus,  and  is  furrounded  by  a  reef  of  coral  rocks, 
which  form  feveral  excellent  bays  and  harbours,  where  there  is 
room  and  depth  of  water  for  almoft  any  number  of  the  largeft 
(hips.  It  is  known  by  the  general  name  Otaheite,  and  forms  two  (lif¬ 
ting  kingdoms,  which  are  united  by  a  narrow  neck  of  land. 
The  largeft  of  thefe  kingdoms  is  called  by  the  natives  Tirrabou ,  or 
Otaheite-nue ;  the  fmaller  Opourconu,  or  Otaheite- Ete.  It  is  fur¬ 

rounded  by  a  reef  of  coral  rocks,  forming  feveral  bays,  among 
which  the  principal  is  Port  Royal,  called  by  the  natives  Matavai. 
The  country  rifes  in  ridges,  forming  mountains  in  the  middle  of 
the  ifland  that  may  be  feen  at  the  diftance  of  fixty  miles.  Towards 
the  fea  it  is  level,,  and  covered  with  fruit  trees  of  divers  kinds,  but 
particularly  the  cocoa-nut.  In  this  part  are  the  houfes  of  the  in¬ 
habitants,  which  do  not  form  villages,  being  ranged  along  the  whole 
border,  at  about  fifty  yards  diftance  from  each  other.  The  foil, 
which  is  of  a  blackifh  colour,  being  watered  by  a  number  of  rivulets, 
is  rich,  and  luxuriant  in  it’s  produ&s.  On  the  borders  of  the  valley 
through  which  the  river  flows,  there  are  feveral  houfes  with  walled 
gardens,  and  plenty  of  fowls  and  hogs.  Channels  are  cut  in  many 
places  to  condudl  the  water  front  the  hills  to  the  plantations. 
Streams  meander  through  various  windings,  and  ftupendous  moun¬ 
tains  overhang  the  vallies.  Towards  the  fea  the  view  is  delightful. 
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I  the  fidcs  of  the  hills  being  covered  with  trees,  and  the  vallies  with 
grafs.  No  underwood  was  found  beneath  the  trees,  neither  on  the 
fides  or  bottoms  of  the  hills,  but  there  was  plenty  of  good  grafs. 
Many  fine  fprings  gufli  from  the  borders  of  the  mountains,  all  of 
which  are  covered  with  wood  on  the  fides,  and  fern  on  the  fummils. 
Sugar-cane  grows  without  cultivation  on  the  high  land,  as  do  alfo 
turmeric  and  ginger. 

The  vegetable  productions  of  thefe  iflands  are  bread  fruit,  cocoa 
nuts,  bananas  of  many  forts,  fwcet  potatoes,  plantains,  yams,  a  de¬ 
licious  fruit  known  here  by  the  name  of  jambu,  fugar  cane,  the  paper 
mulberry,  ginger,  turmeric,  and  feveral  forts  of  figs,  all  of  which  the 
foil  produces  with  very  little  culture. 

The  Society  Islands. 

Thefe  iflands,  which  were  difeovered  and  thus  called  by  captain 
Cook  in  the  year  1769,  cotnpofe  a  group  of  fix  in  number,  under 
the  following  names,  by  which  they  are  called  by  the  nai.ves,  viz. 
Huaheine,  Ulietea  or  Raietea,  B.ilabola,  Oiaha,  ft  ubai,  and  Mawrua, 
or  Moroua.  They  lie  contiguous  between  the  latitude  of  t6deg.  10 
min.  and  16  deg.  §§  min.  fouth,  and  between  the  longitude  of  150 
T’g-  57*  in>n.  and  I52  deg,  weft.  The  luxuriant  productions  of  thefe 
iflands,  and  benevolent  difpofition  of  the  natives,  are  highly  celebrated 
by  different  voyagers, 

The  ifland  of  Huaheine, -which  is  the  principal,  was  difeovered  by 
captain  Cook  two  days  after  his  departure  from  Otaheite,  in  1769, 
lies  in  latitude  16  deg.  43  min,  fouth,  and  longitude  150  deg. 52  mm. 

_  It  is  about  30  leagues  diftant  from  Otaheite,  and  about  20 
miles  in  circumference,  having  a  commodious  harbour  on  the  weft 
fide.  The  level  part  is  very  fertile,  and  abounds  with  bread-fruit  and 
cocoa-nut  trees,  yams,  and  plantains. 

Oheteroa, 

This  ifland  is  fituated  in  lat.  220  27'  fouth,  long,  150°  47' W, 
from  Greenwich,  It  is  thirteen  miles  in  circuit,  and  rather  high 
than  low  ;  but  neither  fo  populous  nor  fertile  as  feme  of  the  other 
iflands  in  thefe  feas.  The  inhabitants  are  lufty  and  well-made,  but 
rather  browner  than  thofe  of  Otaheite,  Their  principal  weapons  are 
long  lances  made  ofetoa-wood,  which  is  very  hard ;  and  fome  of  them 
are  near  20  feet  long. 

The  Friendly  Islands, 

Thefe  were  fo  named  by  captain  Cook  in  the  year  177 3,  bn  ac¬ 
count  of  the  friendfhip  which  appeared  to  fubfift  among  the  inha¬ 
bitants,  and  from  their  courteous  behaviour  to  ftrangers.  Abel 
Janfen  Tafman  firft  touched  here  in  1643,  and  named  three  of  the 
largeft  he  (aw,  New  Amfterdam,  Rotterdam,  and  Middleburg, 
Capt.  Cook  found  the  whole  clufter  to  confift  of  more  than  fixty. 
T  he  chief  of  thefe  iflands  are  Annamooka,  Tangataboo,  Lefooga, 
and  Eooa.  They  are  in  general  highly  cultivated,  and  well  (locked 
with  the  feveral  roots  and  fruits  which  thefe  iflands  produce  ;  and 
captain  Cook  added  to  their  number  Indian  corn,  and  the  feeds  of 
melons,  pumpkins,  &c.  T  heir  domeftic  fowls  are  as  large  and  as 
good  as  thofe  of  Europe.  Among  the  birds  are  parrots  and  parro- 
quets  of  various  forts,  which  furnifh  the  red  feathers  fo  much 
efteemed  at  the  Society  Ifles.  The  fea  abounds  with  fith,  and  the 
numerous  reefs  and  ftioals  afford  Ihelter  for  an  endlefs  variety  of 
fhell-fifh.  Agriculture,  architecture,  boat-building,  and  fifliing, 
are  the  employments  of  the  men  ;  the  province  of  the  women  is  far 
left  laborious,  for  the  manufacture  of  cloth  is  chiefly  confined  to 
their  care. 

New  Zealand, 

This  country  was  firft  difeovered  by  Tafman,  the  Dutch  navi¬ 
gator,  in  1642.  Captain  Cook,  who  failed  round  it,  found  it  to  Con¬ 
fift  of  two  large  iflands,  divided  from  each  other  by  a  ftrait,  four 
or  five  leagues  broad.  They  are  fituated  between  the  latitudes  of 
34  and  48  deg.  S.  and  between  the  longitudes  of  166  and  180  deg. 
E.  from  Greenwich.  Dr.  Solander  and  Sir  Jofeph  Banks  were  of 
opinion,  that  every  kind  of  European  fruits,  grain,  and  plants,  would 
flourifh  here  in  the  utmoft  Iuxuriancy.  The  extenfive  forc-fts  are  filled 
with  large  timber-trees,  and  near  400  plants  were  found  there  that 
had  not  been  deferibed  by  the  naturalifts.  The  inhabitants  are  flout 
and  robuft,  and  equal  in  ftature  to  the  largeft  Europeans.  Their 
colour  in  general  is  brown ;  and  both  fexes  have  good  features.  The 
only  quadrupeds  are  dogs  and  rats.  The  natives  eat  the  flefh  of  their 
conquered  enemies. 

The  New  Hebrides. 

The  Hebrides  are  fituated  between  the  latitudes  of  i4  deg.  29 
min.  and  20  deg.  4  min.  fouth  ;  and  between  66  deg.  41  min.  and 
1 70  deg.  21  min.  eaft  long.  They  confift  of  a  number  of  iflands, 
fome  of  which  have  received  names  from  the  different  European 
navigators,  and  others  retain  the  names  which  they  bear  among  the 
natives. 

Many  plants  here  attain  twice  the  height  which  they  reach  in 
other  countries.  Their  leaves  are  broader,  their  flowers  larger, 
and  more  richly  feented-  Thefe  iflands  in  general  are  high  and 
mountainous,  abounding  with  wood  and  water,  and  the  ufual  pro¬ 
ductions  of  the  tropical  iflands.  The  bread  fruit,  cocoa-nuts,  and 
plantains  are  not  fo  good,  nor  fo  plentiful  as  at  Otaheite  ;  on  the 
other  hand,  fugar-canes  and  yams  are  not  only  in  greater  plenty,  but 
of  fuperior  quality,  and  much  larger  ;  fome  of  the  latter  weighing 
56  pounds. 

New  Holland. 

This  country  is  the  largeft  known-  land  that  does  not  bear  the 
name  cf  a  continent ;  it  extends  from  latitude  43-42  S.  to  within 
10-30  of  the  equator  ;  and  from  110-20  to  i53‘3.°  K.  long,  fo  that 
it’s  fquare  furface  confiderably  exceeds  that  of  Europe.  The  foil 
I  is  rather  barren  than  fertile,  yet  in  many  places  the  rifing  grounds 
are  chequered  by  woods  and  lawns,  and  in  many  parts  the  plains 
and  vallies  are  covered  with  herbage.  The  inhabitants,  who  are 
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not  numerous,  are  naked  favages,  of  a  middle  ftaiure,  extremely 
active,  and  their  (kins  of  a  chocolate  colour,  but  their  features  are 
not  difagreeable.  Their  food  is  chielly  fifli,  birds  of  various  kinds, 
yams,  fruit,  alfo  the  fielh  of  a  quadruped  called  Kangaroo.  Their 
weapons  are  fpears  or  lances  of  different  kinds,  which  they  throw 
with  great  force  and  dexterity.  They  alfo  ufe  lhields  or  targets  of 
an  oblong  form,  made  of  the  bark  of  a  tree. 

New  Guiney. 

This  ifland  was  difcovered  by  Capt.  Cook,  in  1770,  to  be  a  long 
narrow  ifland,  lying  to  the  northward  of  New  Holland,  and  extend¬ 
ing  S.  E.  from  the  equator  to  12  S.  lat.  and  from  131  to  153  E. 
long.  The  land  in  general  is  very  low,  but  covered  with  fuch  lux¬ 
uriance  of  wood  and  herbage,  as  can  fcarcely  be  conceived.  The 
nutmeg,  cocoa-nut,  bread  fruit,  and  plantain  trees,  befides  moft  of 
the  trees,  ftirubs,  and  plants,  that  are  common  to  the  S.nith-fea 
iflands,  are  found  here  in  the  greateff  perfection.  The  inhabitants 
make  much  the  fame  appearance  as  the  New  Hollanders,  and  like 
them  go  naked. 

New  Caledonia. 

Captain  Cook  difcovered  this  ifland  in  1774.  It  extends  from 
19  deg.  37  min.  to  22  deg.  30  min.  fouth  latitude;  and  from  163 
deg.  37  min.  to  167  deg.  14  min.  caft  long.  In  length  it  is  com¬ 
puted  to  be  87  leagues,  in  the  direction  of  north- weft  and  fouth  - 
eaft;  but  it’s  breadth  no  where  exceeds  10.  It  is  fituated  about 
12  deg.  diftant  from  New  Holland.  The  country  is  defcnbed  as  a 
fpot  diverfified  by  hills  and  vallies  of  various  extent.  The  reefs  and 
rocks  on  the  coaft  render  accefs  to  it  very  dangerous.  The  inha¬ 
bitants  fubfift  chiefly  on  roots  and  fifh.  Plantains  and  fugar  canes 
are  not  plenty  ;  bread  fruit  is  very  fcarce,  and  the  cocoa-nut  trees  are 
but  thinly  planted  ;  but  their  yams  and  taras  are  in  great  abundance. 
The  people  are  of  a  pacific  difpofition,  and  their  women  ate  far  more 
chafte  than  thofe  of  the  eaffern  iflands. 

New  Britain. 

This  ifland  is  fituated  in  the  4th  degree  of  fouth  latitude,  and  132 
deg.  19  min.  eaft:  longitude  from  Greenwich.  It  was  fuppofed  to  be 
part  of  a  continent  till  captain  Dampier  found  it  to  be  an  ifland,  and 
failed  through  a  ftrait  which  divides  it  from  New  Guiney. 

New  Ireland. 

It’s  length,  from  the  north-eafl  to  the  fouth-eaft,  is  about  270 
miles,  but  is  in  general  very  narrow.  It  abounds  with  a  variety 
of  trees  and  plants,  and  with  many  pigeons,  parrots,  rooks,  and 
other  birds.  North  weftward  of  New  Ireland  a  duffer  of  iflands 
was  feen  by  captain  Carteret,  lying  very  near  each  other,  and  fup¬ 
pofed  to  confift  of  twenty  or  thirty  in  number.  One  of  thefe, 
which  is  of  very  confiderable  extent,  was  named  New  Hanover  ; 
but  the  reft  of  the  duller  received  the  name  of  the  Admiralty 
Islands. 

Easter  Island. 

This  lies  in  long.  109.  46  W.  lat.  27.  5  S.  It  is  of  a  triangular 
ftiape  ;  is  about  ten  or  twelve  leagues  in  circuit,  has  a  hilly  and  Itony 
furface,  and  an  iron-bound  fhore.  Capt.  Cook  vifited  it  in  1774 :  he 
found  the  country  to  be  naturally  barren,  and  without  wood.  Rats  are 
the  only  quadrupeds ;  and  there  are  but  few  birds.  The  people  have 
very  long  ears,  and  their  bodies  are  very  unfightly. 

Sandwich  Islands. 

As  captains  Cook  and  Clerke  were  on  their  courfe  to  New  Hol¬ 
land,  they  difcovered  two  iflands,  which  Captain  Cook  called  Prince 
Edward  s  Isles  ;  the  largeft,  about  15  leagues  in  circuit,  is  in 
lat.  46-53  fouth,  long.  37-46  ;  the  other  about  nine  leagues  in  cir¬ 
cuit,  lat.  46-40,  and  long.  38-8  E.  both  barren,  and  almoft  co¬ 
vered  with  fnow.  In  January  1777  they  arrived  at  the  Sandwich 
ifles,  which  are  twelve  in  number,  and  fituated  between  22  deg.  15 
min.  and  18  deg.  53  min.  N.  lat.  The  air  of  thefe  iflands  is  in 
general  falubrious,  and  many  of  the  vegetable  produftions  are  the 
lame  with  thofe  of  the  Society  and  Friendly  ifles.  The  inhabitants 
are  of  a  middle  fize,  flout  and  well  made,  and  their  complexions, 
in  general,  a  brown  olive.  Q’why’hee  is  in  circumference  about 
300  Englifh  miles,  and  the  number  of  inhabitants  is  computed  at 
130,000  ;  the  others  are  large  and  well-peopled.  The  inhabitants 
are  defcribed  as  of  a  mild  and  friendly  temper  and  carriage,  and  in 
hofpitahty  to  ftrangers  not  exceeded  by  the  inhabitants  of  the 
Friendly  Ifles. 

King  George’*  Sound. 

This  ifland  lies  in  long.  233-12  E.  lat.  49-33.  N.  Upon  the  fea- 
coaft,  the  land  is  tolerably  high  and  level,  but,  within  the  Sound,  it 
piles  into  iteep  hills,  which  have  an  uniform  appearance.  The 
trees,  of  which  the  woods  are  compofed,  are  the  Canadian  pine 
white  cyprefs,  and  two  or  three  other  forts  of  pine.  In  genera!  the 
trees  grow  here  with  great  vigour,  and  are  of  a  large  fize.  Abdut 
the  rocks  and  borders  of  the  woods  were  feen  fome  flrawberry  plants 
and  rafpberry,  currant,  and  goofeberrv  bufhes,  in  a  flouriffiing 
Rate,  i  he  principal  animals  feen  here  were  raccoons,  martins,  and 
fquirrels.  Birds  are  far  from  being  numerous.  The  bodies  of  the 
inhabitants  are  always  covered  with  red  paint,  but  their  faces  are 
ornamented  with  variety  of  colours,  a  black,  a  bright  red  or  a 
white  colour;  the  lalt  of  which  gives  them  a  ghaflly  and  horrible 
appearance.  They  appear  to  be  docile,  courteous,  and  good-natured  • 
but  they  are  quick  m  relenting  injuries,  and,  like  moft  other  paftionate 
people,  as  quickly  forgetting  them.  r 

Prince  William’*  Sound. 

This  inlet  on  the  coaft,  diftinguilhed  by  captain  Cook  under  the 
name  of  Prince  William’s  Sound,  is  fituated  to  the  northward  of 
King  George's  Sound,  in  long.  213.-21  E.  lat.  39-33  N.  The  per- 
fons  and  drefs  of  the  natives  ‘  miich  refemble  thofe  of  Kin®  George’s 
Sound,  but  they  are  by  no  means  fo  filthy  in  their  cifftoms  and 
.manners ;  the  produftions  are  nearly  the  fame  kind,  excepting  that 


they  abound  more  in  animals  which  produce  furs,  fuch  as  bears, 
common  and  pine  martins,  fea  otters,  feals,  raccoons,  fmall  ermines, 
foxes,  and  the  whiteft  cats,  or  lynx,  and  a  variety  of  others.  In 
confequencc  of  the  abundance  of.  furs  this  place  produced,  a  trade 
has  been  eftablifhed  by  fome  of  the  Britilh  merchants  ;  who  fend 
trinkets  and  utenfils  to  this  place,  exchange  them  for  furs,  and  con¬ 
vey  them  to  China,  where  they  have  a  quick  and  profitable  fale  for 
them. 

Norton’s  Sound. 

This  lies  between  the  lat,  of  64°  and  63°  north.  It  was  the  opi¬ 
nion  of  captain  Cook,  that  this  peninfula  had  been  an  ifland  at  fome 
diflant  period,  for  there  were  marks  of  the  fea  having  formerly  flowed 
over  the  iilhmus  ;  and  even  at  prefent  it  appeared  to  be  kept  out  by 
a  bank  of  land,  ftones,  and  wood,  which  the  waves  had  thrown  up. 
He  alfo  difcovered  Sandwich  Sound,  proceeded  and  ftill  continued 
to  trace  the  American  coaft,  till  he  difcovered  the  ftrait  which  fepa- 
rates  it  from  the  continent  of  Alia.  Soon  after  which,  he  fell  a  viftim 
to  the  fury  of  the  natives. 

It  will  be  a  tribute  of  gratitude  due  to  his  memory,  to  obferve, 
tliat  perhaps  no  fcience  ever  received  greater  additions  from  the  la¬ 
bours  of  a  Angle  man,  than  geography  has  done  from  thofe  of  Cap¬ 
tain  Cook,  till  this  celebrated  and  able  navigator  and  difcoverer 
was  unfortunately  killed  in  an  affray  with  the  natives,  by  an  aft  of 
iudden  refentment  and  fear,  rather  than  from  a  bad  difpofition,  on 
the  ifland  of  O’why'hee,  on  the  :4th  of  February,  1779;  and’  his 
death  was  univerfally  regretted  in  all  parts  of  Europe  where  his 
merits  and  public  fervices  were  known.  An  able  writer  juftly  re¬ 
marks,  that  “  he  explored  what  had  hitherto  remained  unknown  of 
the  weftcrn  coaft  of  America,  from  the  latitude  of.430  to  70*  north, 
containing  an  extent  of  3 mdes ;  afcertained  the  proximity  of 
the  two  great  continents  of  Afia  and  America  ;  palled  the  ltraits  be¬ 
tween  them,  and  furveyed  the  coaft  on  each  fide,  to  fuch  a  height  of 
northern  latitude,  as  to  demonftrate  the  imprafticability  of  a  paftage 
in  that  hemifphere,  from  the  Afiatic  into  the  Pacific  ocean,  either 
by  an  eaflcrn  or  a  weftern  courfe.”  In  fhort,  it  may  be  affirmed,  that 
he  has  completed  the  hydrography  of  the  habitable  globe,  if  we  ex¬ 
cept  the  fea  of  Amur,  and  tne  Japanefe  Archipelago,  which  Hill 
remain  imperleftly  known  to  Europeans. 


Peleyv  Islands.  , 

The  Pal6s  or  Pelew  Islands,  lying  in  the  weft  part  of  the 
Pacihc  ocean,  between  the  5th  and  9th  degrees  of  N.  lat.  and  be- 
tween  130  and  136  deg.  of  E.  long,  were  firft  vifited  by  the  crew 
of  the  Antelope,  Capt.  Wilfon,  a  packet  belonging  to  the  E.  India 
company  which  was  wrecked  in  Aug.  1783.  The  people  went  in* 
tirely  naked,  without  the  lead  fenfe  of  indecency :  they  were  of  a 
deep  copper  colour,  and  their  fkins  foft  and  gloffy,  owin^  to  the 
external  ufe  of  cocoa-nut  oil.  They  were  of  a  middling*  ftature 
ftrait,  and  mufcular,  their  limbs  well  formed,  and  they  had  a  ma- 
jelhc  gait.  Their  hair  was  black,  long,  and.  rolled  up  behind  dole 
to  their  heads,  which  appeared  neat  and  becoming.  They  tatooed 
their  legs  a  little  above  the  ancles  to  the  middle  of  their  thighs 
which  gave  them  a  deeper  colour  than  the  other  parts  of  their  bodies! 
The  principal  women,  and  particularly  the  wives  of  the  Rupacks  or 
great  officers  of  ftate,  were  rather  fairer  than  the  reft  of  their  fex,  had 
little  ornaments  about  them,  and  their  faces  and  breafts  were  rubbed 
over  with  turmeric. 

The  natives  behaved  in  the  moft  friendly  manner  to  the  Enftiffi  • 
and  their  monarch  foon  after  paid  them  a  vifit,  with  his  fon  and  bro! 
ther.  His  majefty  was  perfectly  naked,  and  had  no  kind  of  ornament 
or  mark  of  diftinftion,  like  his  principal  officers,  who  wore  a  bracelet 
of  bone  at  their  wrifts. 

Captain  Wilfon  obtained  permiffion  from  the  king  to  build  a 
veftd  in  order  to  convey  the  crew  to  fome  European  fettlement : 
and  highly  gratified  him  by  caufing  a  party  of  men  to  be  drawn  up, 
and  fire  thiee  vollies.  Tl  his  occafioncd  fuch  hooting  and  chattering, 
as  equalled  in  noife  the  report  of  the  pieces.  Captain  Wilfon  drefled 
the  king  in  a  filk  coat  and  blue  trowfers.  He  was  extremely  well 
made,  but  had  loft  his  nofe,  whether  in  battle,  or  from  a  ferophujous 
dtieafe,  which  is  prevalent  there,  was  not  known.  Aria  Kooker 
one  of  the  kmg’s  brothers,  requefted  a  white  ffiirt,  and  as  foon  as  ft 
was  given  him,  he  put  it  on,  in  tranfports  of  joy,  which  he  indicated 
by  dancing  and  jumping,  and  in  forming  a  humorous  contrail  between 
his  lliirt  and  his  lkin. 


1  ne  men  leemed  to  be  chiefly  employed  in  gathering  cocoa-nuts, 
felling  trees,  and  making  fpears  and  darts,  the  chief  warlike  inftru- 
ments  of  the  Pelewans :  in  the  ufe  of  thefe  they  were  remarkably  ex- 
PLert’  they  afforded  abundant  proof  of,  in  divers  engagements  with 
thefubjeftsof  a  neighbouring  prince;  in  which,  being  aided  by  a 
feleft  party  of  the  Englifh  at  the  requeft  of  Abba  Thullo,  a  complete 
victory  was  obtained  by  dint  of  the  fuperior  force  of  the  Englifh  fire¬ 
arms.  I  he  king,  as  a  mark  of  gratitude  and  eftcem,  prefemed  the 
captain  with  two  lovely  young  women,  which  being  rtjefted,  he  after- 
wards  fent  him  his  own  daughter,  a  fweet  little  girl  of  12  years  old  • 
which  alfo  the  captain,  who  was  a  grave  fober  man,  declined  accept! 
ing ;  but  found  it  difficult  to  perfuade  the  king  that  no  infult  was  in¬ 
tended  by  his  refufal. 

A  fliort  time  before  the  departure  of  the  Engliffi,  the  king  of 
Pelew  requefted  captain  Wilfon  to  take  with  him  to  England  his 
fecond  fon,  whofe  name  was  Lee  Boo,  expreffing  a  patriotic  hope 
that  he  would  acquire  many  things  which,  at  his  return,  would 
greatly  benefit  his  native  country.  This  youth,  who  added  to  an 
active  and  penetrating  mind  the  moft  ingenuous  and  endearing  man- 

wur W3S  trfated  W!th  thc  8reateft  care  and  attention  by  Captain 
Wilfon,  and  was- advancing  rapidly  in  the  knowledge  of  the  Englifh 
language,  and  of  writing,  when  he  fell  a  viftim  to  the  fmall-pox 

Ufe  Af  Tr°f  20  rars-  ln  rhe  extremity  of  his  laft  illnefs,  he  made 
ule  of  thefe  words  to  a  perfon  who  came  over  with  him  :  “  When 

you 
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you  go  to  Pelcv,  tell  Abba  Thullo,  that  his  Ton  much  drink  to 
make  fmall-pox  go  away  ;  but  he  die  ; — that  the  captain  and  mother 
(meaning  Mrs.  Wilibn)  very  kind  ; — all  Engliih  very  good  men; — 
was  very  forry  I  could  not  (peak  to  the  king  my  father  the  number 
of  fine  things  the  Englifh  had  got.’’  He  was  buried  in  Rotherhithe 
church,  where  the  Ealt  India  Company  ere&ed  a  tomb  t«  his  me¬ 
mory.  x 

Van  Diemen’s  Land. 

Captain  Furneaux  explored  the  coalt  from  Van  Diemen’s  Land 
to  lat.  39  deg.  fouth  ;  and  Capt.  Cook  from  Point  Hicks,  which  lies 
37  8cg-  tnin.  to  Endeavour  Straits.  The  intermediate  fpace  be¬ 
tween  the  end  of  Furneaux’s  difeovery  and  Point  Hicks  is  the  only 
part  of  the  fouth-eaft  coalt  unknown.  The  inhabitants  of  Van  Die¬ 
men’s  Land  are  from  the  fame  Hock  with  thofe  of  the  northern  parts 
oi  New  Holland;  though  dilbnceof  place,  intire  reparation,  diverlity 
of  climate,  &c.  have  occafioned  fome  differences  with  refpeCt  to  their 
perfons,  manners,  and  cuftoms,  when  compared  with  thofe  of  other 
lfiands. 

Botany  Bay. 

This  place,  fo  called  by  Capt.  Cook  from  the  great  variety  of 
plants  growing  there,  is  fituated  on  the  eaftern  coalt  of  New  Hol¬ 
land,  denominated  by  him  New  Wales,  in  the  latitude  of  34  deg. 
S.  long.  208  deg.  37  min.  W.  1  he  heats  in  fummer  are.  ufually 
moderated  by  the  lea-breeze,  which  fets  in  early;  and  in  winter  the 
degree  of  cold  is  fo  flight,  as  to  occafion  no  inconvenience.  This 
being  the  fpot  deltined  by  government  for  the  planting  a  new  colony, 
and  for  the  reception  of  convi&s,  the  feet  for  that  purpofe  failed 
from  England  in  March  1787,  and  anchored  in  the  bay  on  Jan. 
20,  1788,  after  a  pallage  of  36  weeks.  But  no  proper  place  being 
found  here,  either  for  anchorage,  or  for  carrying  into  execution  the 
propofed  plan  and  defign  ;  a  refolution  was  formed,  of  evacuating 
Botany  Bay,  and  of  fixing  the  new  fettlement  at  Port  Jackfon,  on  ac¬ 
count  of  the  fuperior  advantages  attending  the  harbour  and  the  place 

itfelf. 

Port  Jackson. 

After  a  fpeedy  and  pleafant  pallage  from  Botany  Bay  to  Port 
Jackfon,  and  having  patted  the  capes  which  form  it’s  entrance^  the 
Beet  arrived  in  a  harbour  fuperior,  in  extent  and  excellence,  to  all 
that  had  been  obferved  before.  During  a  run  up  the  port  of  about 
four  miles,  in  a  wellernly  direction,  a  luxuriant  profpeCt  prefented 
itfelf  on  the  fhores,  covered  with  trees  to  the  water’s  edge,  among 
which  many  of  the  Indians  were  frequently  feen,  till  the  fleet  ar¬ 
rived  at  a  final!  fnug  cove  to  the  fouthward,  on  the  banks  of  which 
the  plan  of  operations  was  deflined  to  commence.  His  Majefty 
appointed  his  Excellency  Arthur  Philips,  efq.  governor  and  captain- 
general  in  and  over  the  territory  of  New  South  Wales,  and  it’s  de¬ 
pendencies.  The  extent  of  his  authority  is  defined,  in  the  commif- 
fion,  to  reach  from  the  latitude  of  43  deg.  49  min.  fouth,  to  the 
latitude  of  10  deg.  37  min.  fouth,  being  the  northern  and  fouthern 
extremities  of  New'  Holland.  It  commences  agiin  at  the  13.5th 
degree  of  longitude  eaft,  and,  proceeding  in  an  eafternly  direction, 
comprehends  all  the  iilands  within  the  limits  of  the  above  fpecified 
latitudes  in  the  Pacific  Ocean. 

According  to  the  account  of  thofe  who  have  formed  the  new  fet¬ 
tlement  at  Port  Jackfon,  the  natives  are  utterly  Grangers  to  the  cul¬ 
tivation  of  the  ground,  and  wholly  depend  for  food  on  the  few  fruits 
they  gather;  the  roots  they  dig  up  in  the  fvvamps  ;  and  the  filh  they 
pint  up  along  fhore,  or  contrive  to  (hike  from  their  canoes  with  fpears. 
Fifhing,  indeed,  feems  to  engrofs  nearly  the  whole  of  their  time,  pro¬ 
bably  Irom  it’s  forming  the  chief  part  of  a  fubfiltence,  which,  obferva- 
tion  has  proved,  nothing  (hart  of  the  mod  painful  labour,  and  unwea¬ 
ried  alliduity,  can  procure. 

Definitions  of  Terms,  (Ac.  ufed  in  Geography. 

Confiruciion  and  Ufe  cf  the  Terrestrial  Globe. 

The  ti  m cfilt lal  Globe  is  an  artificial  fphere,  on  whofe*  furface  are 
delineated  the  principal  places  of  the  earth,  in  their  proper  (ituations, 
diftances,  &c.  together  with  their  circles  imagined  on  the  furface  of 
the  terrellrial  fphere. 

NThe  ufe  of  the  terrellrial  globe  is  to  exhibit  the  feveral  affeCtions  and 
phenomena  of  the  different  places  of  the  earth,  depending  on  magni¬ 
tude,  &c.  in  an  eafy,  obvious  manner,  without  the  trouble  of  trigono¬ 
metrical  calculation. 

To  conjlrutl  a  Terrefirial  Globe. 

The  cooftruCtion  of  a  terreftrial  globe ,  whether  of  metal,  plaiffer, 
paper,  &c.  is  the  fame  as  that  of  a  celeffial.  The  fame  circles  are 
delineated  on  both:  and  as  for  the  places,  viz.  cities,  towns,  &c. 
they  are  laid  down  from  the  longitudes  and  latitudes  given,  as  the  ftars 
are  from  their  right  afeenfions  and  declinations. 

Hence  all  problems,  depending  on  the  circles,  may  be  equally 
wrought  on  either  globe;  as  the  afeenfions,  defeenfions,  amplitudes, 
azimuths,  rifings,  feuings,  altitudes,  &c.  of  the  fun ;  the  lengths  of 
day  and  night ;  hours  of  the  day  and  night ;  crepufeula,  &c. 

We  fhall  here,  therefore,  only  give  what  is  peculiar  to  the  terrefirial 
globe ;  the  celejiial  globe  being  delcribed  in  Syftem  of  Astronomy, 
p.  269,  270. 

Ufe  of  the  Terrefirial  Globe. 

To  find  the  longitude  and  latitude  of  any  place  delineated  on  the  globe. 
Bring  the  place  to  the  graduated  fide  of  the  brafs  meridian  :  the  de¬ 
gree  of  the  meridian  it  cuts  is  the  latitude  required  ;  and  the  degree 
of  the  equator,  at  the  fame  time  under  the  meridian,  is  the  longitude 
required. 

The  Longitude  and  Latitude  given,  to  find  the  Place  on  the  Globe. 

Seek,  in  the  equator,  the  given  degree  of  longitude,  and  bring  it 
to  the  meridian ;  then  count  from  the  equator  on  the  meridian  the 
degree  of  latitude  given,  towards  this  or  that  pole,  as  the  latitude  is 
either  north  or  fouth:  the  point  under  this  is  the  place  required. 
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The  Hour  being  given  at  any  Place,  to  find  what  Hour  it  is  in  any  other 

Part  of  the  fVorld. 

Bring  the  given  place  to  the  meridian,  and  fet  the  hour-index  to 
the  given  hour  ;  then,  by  turning  the  globe,  bring  any  place  to  the 
meridian,  and  the  index  will  point  to  the  hour  of  that  place. 

To  find  the  Antoeci,  Per  iced,  and  Antipodes  cf  any  Place. 

1.  1  he  given  place  being  brought  to  the  meridian,  count  as  many 
degrees  on  the  meridian  from  the  equator  towards  the  other  pole : 
the  point  which  is  thus  arrived  at  is  the  place  of  the  antoeci.  2. 
Note  the  degree  of  the  meridian  over  the  given  place  and  it’s  antoeci, 
and  turn  the  globe,  till  the  oppofite  degree  of  the  equator  come -under 
the  meridian;  or,  which  amounts  to  the  fame,  till  the  index,  which 
before  flood  at  twelve,  come  to  the  other  twelve:  then  will  the  place, 
correfponding  to  the  former  degree,  be  the  perioeci ;  and  the  latter, 
that  of  the  antipodes. 

7 0  find  what  Place  of  the  Earth  the  Sun  is  vertical  to  at  any  Time 

affigned. 

1.  Bring  the  fun  s  place  found  in  the  ecliptic  to  the  meridian,  and 
the  index  to  the  hour  of  twelve,  noting  what  point  of  the  meridian  cor- 
refponds  thereto.  2.  If  the  given  hour  be  before  noon,  fubtraft  it 
horn  twelve  hours,  and  turn  the  globe  towards  the  weft,  till  the  index 
point  at  the  hours  remaining  :  thus  will  the  place  required  be  under 
the  point  of  the  meridian  before  noted.  3.  If  the  hour  be  after  noon, 
turn  the  globe  in  the  fame  manner  towards  the  weft,  till  the  index  points 
at  the  given  hour:  thus,  again,  will  the  place  required  be  found  under 
the  point  of  the  meridian  before  noted. 

If,  at  the  fame  time,  you  note  all  the  places  which  are  under  the 
fame  half  of  the  meridian  with  the  place  found,  you  will  have  all  the 
places  to  which  the  lun  is  then  in  the  meridian  ;  and  the  oppofite 
half  of  the  meridian  will  fhew  all  the  places  in  which  it  is  then  mid¬ 
night. 

A  Place  being  gvert  in  the  torrid  Zone,  to  find  the  two  Days  in  the  Year 
wherein  the  Sun  is  vertical  to  the  fame. 

1.  Bring  the  given  place  to  the  meridian,  and  note  the  degree  of  the 
meridian  correfponding  thereto.  2.  Turn  the  globe  about,  and  note 
the  two  points  of  the  ecliptic  palling  through  that  degree,  p.  Find  on 
what  days  the  fun  is  in  thefe  points  of  the  ecliptic  ;"for  on  thofe  davs 
he  is  vertical  to  the  given  place. 

To  find  thofe  P laces  in  the  torrid  Zone  to  which  the  Sun  is  vertical  on  a 

given  Day. 

Bring  the  fun’s  place  in  the  ecliptic  to  the  meridian  ;  then  turning 
the  globe  round,  note  all  the  places  which  pafs  through  that  point  of 
the  meridian  :  thofe  are  the  places  required. 

Alter  the  fame  manner  may  be  found  what  people  are  ascii  for 
any  given  day. 

The  Day  and  Hour  at  any  Place  being  given,  to  find  where  the  Sun  is 

Vi  rtical  at  that  Hour. 

Bring  the  fun’s  place  to  the  meridian,  and  the  degree  over  it  is  the 
funs  declination  at  that  time;  then  brirg  the  given  place  to  the 
meridian,  and  fet  the  index  to  the  given  hour  ;  turn  the  globe  till  the 
index  points  to  twelve  at  noon,  and  the  place  on  the  globe  which 
lies  under  the  degree  of  the  fun’s  declination  has  the  fun  then  ver¬ 
tical. 

A  Place  being  given  in  the  frigid  Zone,  to  find  the  Time  when  the  Sun 
begins  to  appear  above  the  Horizon,  and  when  it  begins  to  difaptear  - 
and  aljo  the  Length  of  the  longeft  Day  or  Night  in  that  Place. 

.  Beftdy  for  the  latitude;  bring  the  afeending  part  of  the  ecliptic 

1.  e.  lor  latitudes  north  of  the  tropic  of  Cancer  the  femi-circle  in¬ 
tercepted  between  Capricorn  and  Cancer,  to  the  fouth  point  of  the 
horizon;  obferve  the  degree  of  the  ecliptic  which  cuts  that  point 
and  find  when  the  lun  enters  that  degree,  and  this  will  give  the  time 
when  the  fun  begins  to  appear  in  that  latitude.  Bring  the  defend¬ 
ing  part  ot  the  ecliptic  to  the  fame  point  of  the  horizon,  and  the  ca¬ 
lendar  will  fhew  when  the  fun  leaves  that  latitude  and  difappears 
Again,  bring  the  afeending  part  of  the  ecliptic  to  the  north  point  of 
the  horizon,  and  the  degree,  as  before,  will  (hew  in  the  calendar 
when  the  longeft  day  begins  ;  and  by  bringing  the  defending  part  of 
the  ecliptic  to  the  fame  north  point,  we  fhall  find,  in  the  fame  man¬ 
ner,  when  the  longeft  day  ends. 

To  find  the  Latitude  of  the  Places  wherein  any  given  Day  is  of  any  given 

Length. 

1.  Bring  the  fun’s  place  for  the  given  day  to  the  ecliptic,  and  fet 
the  index  to  the  hour  of  twelve.  2.  Turn  the  globe,  till  the  index 
point  at  the  hour  of  rifing  or  fetting.  3.  Raife  and  deprefsthe  pole 
till  the  fun’s  place  appear  in  the  .eaftern  and  weftern  fide  of  the  hori¬ 
zon  :  then  will  the  pole  be  ddly  elevated,  and,  conf  quently,  the  lati¬ 
tude  given.  '  1 

.  To  find  the  Latitude  of  thofe  Places  in  the  frigid  Zone  where  the  Sun  docs 
not  fet  for  a  given  Number  of  Days. 

1.  Count  fo  many  degrees  from  the  next  tropic,  towards  the  equi¬ 
noctial  point,  as  there  are  units  in  half  the  number  of  the  given  days  ; 
bccaufe  the  fun,  in  iK  proper  motion,  goes  nearly  a  degree  every  day. 

2.  Bring  the  point  of  the  ecliptic,  thus  found,  to  the  meridian  ;  and 
it’s  diftance  from  the  pole  will  be  equal  to  the  elevation  of  the  pole  or 
latitude  of  the  places  required. 

Any  Hour  of  the  Day  or  Night  being  given,  to  fhew  all  thofe  Places  to 
which  the  Sun  rife s  and  fets;  where  it  is  Neon,  or  Midnight;  and 
where  Day  or  Night. 

1.  Find  what  place  the  fun  is  at  that  time  vertical  to,  as  already 
taught.  2.  Let  the  place  be  brought  to  the  zenith  of  the  wooden 
horizon,  i.  e.  elevate  the  pole  as  the  latitude  of  that  place  requires* 
then  will  the  places  on  the  eaftern  fide  of  the  horizon  be.  thofe  the 
fun  is  fetting  to  ;  and  on  the  weftern  fide,  thofe  he  riles  to :  thofe 
under  the  upper  femi-eircle  of  the  meridian  have  it  noon  ;  and  thofe 

under 
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under  the  lower,  midnight.  Laftly,  to  thofe  of  the  upper  hemifphere 
it  is  day  ;  and  to  thofe  in  the  lower,  night. 

Hence,  as  in  the  middle  of  an  eclipfe,  the  moon  is  in  that  degree 
of  the.  ecliptic  oppofite  to  the  fun's  place ;  by  the  prefent  problem 
it  may  be  (hewn  what. places  of  the  earth  then  fee  the  middle  of  the 
eclipfe,  and  what  the  beginning  or  ending. 

7  o  find  what  Places  of  the  Earth  a  Planet ,  e.  gr.  the  Moon,  is  Dertical 
to  any  Day  of  the  Tear. 

Mark  the  planet’s  place  on  the  globe,  as  above  taught.  2. 
Bring  this  place  to  the  meridian,  and  note  the  degree  over  it.  3. 
Turn 'the  globe  round,  and  the  places  which  pafs  under  the  point  are 
{hole  required. 

The  Declination  of  a  Star,  or  any  olher  Phenomenon ,  given ,  to  find  ivhat 
parts  of  the  Earth  the  fame  is  vertical  to. 

Count  as  many  degrees  in  the  meridian,  from  the  equator  towards 
one  pole,  as  are  equal  to  the  given  declination  ;  viz.  towards  the 
north,  if  the  declination  be  to  the  northward  ;  and  towards  the  fouth, 
if  the  declination  be  fouth.  Then  turning  it  round,  the  places  that 
pafs  through  the  extremity  of  this  arch  in  the  meridian  are  the  places 
requ  ired. 

To  determine  the  Place  of  the  Earth  where  any  Star,  or  other  celejliul 
Phenomenon,  will  be  vertical  at  a  given  Hour. 

I.  Elevate  the  pole  according  to  the  latitude  of  the  place,  from 
whole  noon  or  midnight  the  hours  are  numbered.  2.  Bring  the 
fun’s  place  for  that  day  to  the  meridian,  and  fet  the  index  at  twelve 
o’clock.  3.  Determine  the  place  of  the  (far  on  the  furface  of  the 
globe,  and  bring  it  to  the  meridian  ;  the  index  will  (hew  the  dif- 
terence  of  time  between  the  imptilfe  of  the  fun  and  ftar  to  the 
meridian  of  the  place:  note  the  point  of  the  meridian  over  the  place 
ofthelfar.  4.  Find  in  what  places  of  the  earth  it  is  then  noon,  and 
fet  the  index  to  twelve  o’clock.  5.  Turn  the  globe  towards  the  wfeft, 
till  the  index  have  palled  over  the  interval  of  time  between  the  cul¬ 
mination  of  the  fun  and  ftar.  7  1,  under  the  point  of  the  meri¬ 

dian,  before obferved,  will  the  place  required  be  found.  And  hence 
may  always  be  found  what  place  a  ftar,  or  other  phenomenon,  rifes 
or  lets  to  at  any  given  time. 


I.  ReCl ify  the  globe,  i.  e.  elevate  the  pole  according  to  the  latitude 
of  the  place  ;  bring  the  place  to  the  meridian,  and  fet  the  globe  north 
and  fouth  by  the  compalles :  thus,  the  globe  having  the  fame  lituation 
with  regard  to  the  fun  as  the  earth  has,  that  part  thereof  will  be  illu¬ 
minated  on  earth.  Hence  alfo  the  globe  being  fituate  in  the  fame 
manner,  when  the  moon  lftines,  it  will  Ihevv  what  parts  are  then  illu¬ 
minated  by  the  moon. 

And,  in  like  manner,  we  may  find  when  the  fun  and  moon  rife  and 
fet  at  any  given  time. 

To  find  the  Difianee  of  two  Places  on  the  Globe. 

Take  the  given  places  in  the  compalles,  and  apply  them  to  the 
equator :  the  degrees  which  there  fubtend  being  reduced  into  miles, 
leagues,  or  the  like,  give  the  diftances  required. 

The  fame  may  be  done,  and  that  more  commodioufty,  bv  laying 
the  graduated  edge  of  the  quadrant  of  altitude  over  the  two  places, 
and  noting  the  degree  intercepted. 

To  find  how  any  one  place  bears  from  another.  Bring  one  place  to  the 
meridian,  and  lay  the  quadrant  of  altitude  over  the  other,  and  it  will 
fhew  on  the  horizon  the  point  of  the  compafs  on  which  the  latter  bears 
from  the  former. 


To  find  the  Proportion  which  the  Land  bears  to  the  Sea. 

For  this  purpofe  Dr.  Long  p  opofes  to  take  the  papers  of  a  large 
terreftrial  globe,  and  after  fepafating  the  land  from  the  fea  with  a 
pair  of  feiftars,  to  weigh  them  carefully  in  feales.  This  method 
luppofes  the  globe  to  be  exaCtly  delineated,  and  all  the  papers  ol 
equal  thicknefs.  By  an  experiment  on  the  papers  of  Mr.  Senex’s 
feventeen  inch  globe,  he  found  that  thofe  comprehending  the  fea 
weighed  349  grains,  and  the  others  only  124;  whence  he  infers 
that  almolt  three  fourth  parts  of  the  furface  of  our  earth  between 
the  polar  circles  are  covered  with  water;  and  that  little  more  than 
one  fourth  is  dry  land.  Dr.  Long  omitted  weighing  the  papers 
within  the  polar  circles,  becaufe  the  proportion  which  the  land 
bears  to  the  fea  within  them  is  not  afeertatned.  See  Magnitude  of  the 
Earth. 


Of  the  Horizon. 

The  horizon  is  a  circle  palling  over  the  earth,  and  dividing  the  vifi- 
ble  part  of  the  earth  and  heavens  from  that  which  is  invifible. 

The  altitude,  or  elevation,  of  any  point  ot  the  fphere,  is  an  arch  o! 
a  vertical  circle,  intercepted  between  it  and  the  fenfible  horizon. 

This  is  peculiarly  denominated  fenfible  or  apparent  horizon,  to  diftin- 
guilh  it  from  the  rational  or  true,  which  palles  through  the  center  of  the 
earth  ;  as  already  obferved. 

Thefe  two  horizons,  though  diftant  from  one  another  by  the  femi- 
enameter  of  the  earth,  will  appear  to  coincide,  when  continued  to  the 

fphere  of  the  fixed  ftars  ;  becaufe  the  earth  compared  with  this  fphere 
is  but  a  point.  r 

By  fenfible  horizon  is  alfo  frequently  meant  a  circle,  which  determine; 
the  Icgment  of  the  furface  of  the  earth,  over  which  the  eye  can  reach  • 
called  alfo  the  phyfical  horizon.  I  n  this  fenfe  we  fay,  a  fpacious  horizon 
a,  narrow,  foamy  horizon. 

It  is  evident,  that  the  higher  the  eye  is,  the  farther  is  the  vifiblc 
horizon  extended.  Thus,  let  H  h  r  R  ( Plate  12,  fig.  1,)  reprefent  £ 
part  ot  the  fpherical  furface  of  the  earth  ;  if  the  eye  be  at  A,  draw 
A  k  and  A  r  tangents  to  the  globe  of  the  earth  ;  and  let  one  of  thefe 
fines  A  h ,  the  point  A  continuing  immoveable,  be  carried  round 
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and  in  it's  revolution  always  touch  the  furface  of  the  earth;  the 
point  h  will  deferibe  the  vifrble  horizon,  part  of  which  is  reprefented 
by  the  curve  h  0  r.  But  if  the  eye  be  placed  higher,  as  at  B,  the 
tangents  BH  and  BR  will  reach  farther,  and  the  vifible  horizon  will 
be  larger,  viz.  H  O  R.  The  vifible , horizon  is  moft  accurately  ob¬ 
ferved  upon  the  fea,  and  is,  therefore,  fometimes  called  the  horizon 
of  the  fia.  In  obferving  this  horizon,  the  vifual  rays,  Ah  ar  d  A  r, 
will,  on  account  of  the  fpherical  furface  of  the  fea,  always  point  a 
little  below  the  true  fenfible  horizon  S  S,  and  confequemly  be'ow  the 
rational  horizon  TT,  which  is  parallel  to  it. 

To  find  the  depression  of  the  horizon  of  the  fea  below  the  true  ’ 
horizon,  which  varies  with  the  height  of  the  eye,  and  in  a  fmall 
degree  with  the  variation  of  the  refradive  power  of  the  atmofphere, 
fee  Depression. 

The  femidiameter  of  the  earth,  and  the  height  of  the  eye  being 
given,  the  extent  of  the  vifible  horizon  is  thus  found.  Let  AI)E 
f  Plate  »2,  fig,  2,)  be  an  arch  of  a  great  circle  upon  the  earth,  C  the 
center  of  the  earth,  B  the  eye  of  the  obferver,  B  D  the  height  of  the 
eye,  B  A  and  BE  lines  drawn  from  the  eye,  touching  the  furface  of 
the  earth  at  A  and  E,  and  terminating  the  vifible  horizon :  ih  order 
to  find  AD,  drawr  C  A,  and  in  the  triangle  BAG,  right-anpled  at 
A,  we  have  CB  to  CA  as  the  whole  fine  or  radius  is  to  the  fine  of 
the  angle  ABC,  whofe  complement  is  the  angle  C,  meafured  by 
the  arc  AD.  E.  gr.  Let  DB,  the  height  of  the  eye,  be  five  feet, 
DC  or  C  A,  the  femidiameter  of  the  earth,  be  20949655  feet,  and 
C  B  will  be  20949660  feet :  then  will  the  logarithm  of  C  B  be  to 
that  of  CA,  or  7.3201769  to  7.3201768,  as  10. 000000c  to 
9.9999999,  the  fine  of  ABC  =89°  58';  therefore  the  angle  C  is 
—  2'  or  12188  feet  2.308  miles,  or  2  miles  542  yards,  nearly. 
BA,  or  the  right-lined  diftance  of  the  fartheft  point  of  fight  from 
the  eye,  may  eafily  be  found,  as  the  angles  and  other  (ides  are  known : 
thus,  radius  or  fine  of  the  angle  A  is  to  C  B  as  the  fine  of  C  is  to 
BA:  or,  fince  B  A  “CB  CA  CB-j-CA  xCB— CA| 
if  the  logarithm  of  the  fiim  of  the  two  given  fides  be  added  to  that 
of  their  difference,  the  half  of  thefe  two  logarithms  will  be  equal  to 

7.6222069-1-0.6989700 
the  logarithm  of  B  A,  nearly ;  i.  e.  ~ - " — - 

4.1605884,  the  logarithm  of  14474  feet  — B  A,  nearlv.  See  Dis¬ 
tance. 

The  depreflion  of  the  horizon  of  the  fea  at  a  given  height  of  the 
eye,  may  be  thus  found  by  calculation  :  for  if  the  eye  be  at  B,  the 
fenfible  horizon  is  F  G,  the  depreflion  is  the  angle  FBA,  which 
being  the  complement  of  ABC,  is  equal  to  ACU.  See  Depres¬ 
sion. 

The  diftance  on  a  perfeCt  globe,  if  the  vifual  rays  came  to  the 
eye  in  a  ftrait  line,  would  be  as  it  has  been  now  ftated  ;  but  by 
means  of  the  refraction  of  the  atmofphere,  diftant  objects  on  the 
horizon  appear  higher  than  they  really  are,  and  may  be  feen  at  a 
greater  diftance,  efpecially  on  the  fea.  Thus,  without  refra&ion, 
the  moft  diftant  part  of  the  fea  vifible  to  the  eye  at  B,  would  be  A  ; 
but  refradlion  elevates  the  parts  of  the  fea,  which  are  farther  from 
the  eye  than  A,  fo  that  the  tangent  or  vifual  ray  ftiall  fall  upon  a 
more  diftant  point,  as  H,  and  confequemly  the  extent  of  the  vifible 
horizon,  is  enlarged  by  refradlion  :  for  it  is  DH,  inftead  of  DA; 
and  refra&ion  makes  the  angle  of  depreflion  lefs  than  it  would  be 
viz.  H  B  F,  inftead  of  A  B  F. 

Father  Laval,  profefTor  of  hydrography  at  Marfeilles,  found  that 
the  horizon  of  his  obfervatory  towards  the  fea,  was  never  more  than 
15  minutes,  nor  lefs  than  13I ;  that  is,  the  arch  of  the  circumference 
of  the  earth,  intercepted  between  the  obfervatory  and  the  horizon , 
fluctuated  between  thofe  two  quantities ;  whence  M.  Caftini  deduces, 
that  the  extent  ot  the  horizon  is  feven  French  leagues,  of  three  miles 
each  ;  and  that  the  obfervatory  is  175  feet  high. 

The  height  of  the  horizon,  at  the  fame  place,  and  the  fame  eleva¬ 
tion  above  it,  is  very  fubjedt  to  vary,  by  means  of  differences'  in  the 
atmofphere,  which  occalion  others  in  the  refractions. 

When  the  fea  was  full,  or  the  north-weft  or  fouth-weft  winds 
blew,  and  the  air  hazy  about  the  horizon,  F.  Laval  always  found  his 
horizon  deprelfed,  or  lower ;  i.  e.  the  refraction  which  lhould  raife 
it  in  that  cafe  was  lefs  than  ordinary.  And  yet,  on  the  common 
principles,  the  air  being  now  much  charged  with  vapours,  the  very 
contrary  was  rather  to  be  expected.  This  makes  M.  Caftini  fufped, 
that  there  is  fome  other  refra&ive  matter  in  the  atmofphere,  belide  the 
air  itfelf. 

The  fame  author  obferves,  that  at  a  height  ten  times  greater  than 
that  of  F.  Laval’s  obfervatory,  he  found,  the  arch  terminated  by 
the  horizon  toward  the  fea,  42',  without  any  fenfible  variation  ;  whence 
he  concludes,  that  the  variations  are  the  greater,  as  the  height  is  the 
lefs ;  which  may  feem  contrary  to  what  he  had  aliened  in  another 
place,  viz.  that  the  variations  in  the  apparent  altitudes  of  bodies  are 
greater,  as  thefe  obje&s  are  more  remote,  becaufe  they  are  feen  through 
the  large  quantity  of  air,  which  is  liable  to  be  varied.  But  the  con¬ 
tradiction  may  be  folved. 

Of  Latitude. 

This  is  a  term  in  geography  which  denotes  the  diftance  of  a  place 
from  the  equator ;  or  an  arch  of  the  meridian,  intercepted  between 
the  zenith  of  the  place,  and  the  equator.  Hence  latitude  is  either 
northern  or  fouthern  according  as  the  place,  whofe  latitude  is  fpoken  of, 
is  on  this  or  that  fide  of  the  equator.  Thus  London  is  faid  to  be  in  51 
degrees  32  minutes  northern  latitude. 

Circles  parallel  to  the  equator  are  called  parallels  of  latitude,  be¬ 
caufe  they  fhew  the  latitudes  of  places  by  their  interfeClion  with  the 
meridian. 

If  through  the  poles  of  the  world  we  conceive 'innumerable  great 
circles  drawn,  thefe  are  called  ficcmdariei  of  the  equator ;  and,  by 
;  their  help,  the  pofition  of  ■  every  point,  either  on  earth,  or  in  the  ‘ 

heavens^ 
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heavens,  with  regard  to  the  equinottial,  (that  is,  the  latitude  of  any 
point,)  is  determined.  Sec  Secondary. 

One  of  the  fecondarics,  paffing  through  any  place  on  the  earth’s 
furface,  is  called  the  meridian  of  that  place  ;  and  on  it  the  latitude 
of  that  place  is  meafured.  See  Meridian. 

The  latitude  of  a  place,  and  the  elevation  of  the  pole  of  that  place 
above  the  horizon,  are  terms  ufed  indifferently  for  each  other,  becaufe 
the  latitude ,  and  the  elevation  of  the  pole,  are  always  equal. 

This  will  appear  from  Plate  12,  fig.  3. — where  the  circle  HZ  Q 
reprefents  the  meridian,  FI  O  the  horizon,  AECO  the  equator,  Z 
the  zenith,  and  P  the  pole. 

Here  the  latitude  of  the  place,  or  it’s  diftance  from  the  equator,  is 
the  arch  Z  ;  and  the  elevation  of  the  pole,  or  it’s  diftance  from 
the  horizon,  the  arch  PO.  Now  the  arch  P  JE  between  the  pole 
and  the  equator,  is  a  quadrant  of  a  circle  ;  and  the  arch  ZO,  from 
the  zenith  to  the  horizon,  is  likewife  a  quadrant,  therefore  the  two 
arches  P  IE,  and  Z  O,  muft  be  equal ;  and  taking  away  the  arch  ZP, 
which  is  common  to  both,  there  will  remain  the  arch  Z  IE,  equal  to 
the  arch  P  O  ;  that  is,  the  latitude  of  the  place,  equal  to  the  eleva¬ 
tion  of  the  pole  above  the  horizon.  Hence  we  have  a  method  of 
meafuring  the  circumference  of  the  earth,  or  of  determining  the  quan¬ 
tity  of  a  degree  on  it’s  furface;  for  by  going  dire&ly  northward,  or 
fouthward,  till  the  pole  be  elevated  one  degree  more  or  lefs,  and  then 
meafuring  that  interval  accurately,  wc  fhall  have  the  number  of  miles 
in  a  degree  of  a  great  circle  of  the  earth’s  globe. 

The  knowledge  of  the  latitude  of  a  place  is  of  the  utmoft  con- 
lequence,  in  geography,  navigation,  and  aftronomy  ;  the  methods  of 
determining  it,  both  at  fea  and  land,  are  as  follow: 

The  altitude  of  the  pole,  it  has  already  been  fhewn,  is  always 
equal  to  the  latitude;  for  which  rcafbn  the  latitude  might  be  belt 
found  by  obferving  the  pole’s  height ;  but  as  the  pole  is  only  a 
mathematical  point,  and  no  ways  to  be  obferved  by  our  fenfts,  it’s 
height  cannot  be  determined  in  the  fame  manner  as  that  of  the  fun  and 
ftars,  &.c.  for  which  reafon  another  manner  has  been  contrived. 

In  order  to  this,  a  meridian  line  is  firft  drawn ;  the  method  of  doing 
’which,  fee  under  the  word  Meridian.  Place  a  quadrant  on  this 
line,  fo  that  it’s  plane  may  be  in  the  plane  of  the  meridian ;  then  take 
fome  ftar  near  the  pole,  v.  gr.  the  pole-ftar  (which  never  fets),  and  ob¬ 
ferve,  both  it’s  greateft  and  leaft  altitude. 

Let  the  greateft,  v.  gr.  be  SO  (Plate  12,  Jig  3,)  and  the  leaft  O; 
the  half  of  the  difference  of  which  PS,  cr  P s,  deduced  from  the 
greateft  altitude  SO,  or  added  to  the  leaft  s  O,  will  give  PO,  the 
altitude  of  the  pole  above  the  horizon,  which  is  equal  to  the  latitude 
of  the  place. 

The  latitude  may  alfo  be  found  by  having  the  fun’s,  or  a  ftar’s,  de¬ 
clination,  and  meridian  altitude,  taken  with  a  £u  vdsant,  or  altrolabe. 
The  method  is  this: 

Obferve  the  meridian  diftance  of  the  fun  from  the  vertex  or 
zenith,  which  is  always  the  complement  of  his  meridan  altitude ; 
corredl  for  the  dip  of  the  horizon  refraction;  and  add  to  this 
the  fun’s  declination,  when  the  fun  and  the  place  are  on  the  fame 
fide  of  the  equator  ;  or  fubtradf  the  declination,  when  they  are  of 
different  fides  ;  the  fum,  in  the  former  cafe,  and  the  difference  in  the 
latter,  will  be  the  latitude  required.  But  when  the  declinat  ion  of  the 
fun  is  greater  than  the  latitude  of  the  place,  which  is  known  from  the 
fun’s  being  nearer  to  the  elevated  pole,  than  the  vertex  of  the  place 
is,  as  it  frequently  happens  in  the  torrid  zone,  then  the  difference  be¬ 
tween  the  fun’s  declination,  and  his  zenith  diftance,  is  the  latitude  of 
the  place. 

If  the  fun  or  ftar  have  no  declination,  but  move  in  the  equinodlial 
that  day,  then  the  elevation  of  the  equator  will  be  equal  to  his  meri¬ 
dian  altitude ;  and  confequently,  his  meridian  altitude  is  the  comple¬ 
ment  of  the  latitude  to  go. 

The  latter  method  is  beft  accommodated  to  the  nfes  of  navigation,  as 
being  practicable  at  fea;  but  the  former  method  preferable  at  land. 
But  circumftances  frequently  occur  at  fea,  which  render  it  impoffible. 
to  obferve  the  meridian  altitude  of  a  celeftial  object :  we  (ball,  there¬ 
fore,  fubjoin  fome  of  the  readied:  and  moft  approved  practical  methods, 
of  determining  the  latitude  in  cafes  of  this  kind. 

For  this  purpofe  take  one,  two,  or  more  altitudes  of  the  fun  in  the 
forenoon, noting  by  a  watch  the  time  of  each  :  and  if  the  meridian  al-, 
titude  cannot  be  obtained,  take  one,  two,  or  more  altitudes  of  the  fun 
in  the  afternoon,  noting  alfo  the  times  by  the  watch :  if  pofliblerlet 
the  morning  altitudes,  if  3,  betaken  at  equal  intervals  of  time  ;  if 
not,  let  the  afternoon  obfervations  be  taken  at  the  fame  altitudes  with 
the  morning  ones.  Then, 

1.  It  one  morning  and  one  afternoon  obfervation  are  taken,  when 
the  fun  has  the  fame  altitude,  and  the  name  of  the  elevated  pole  is 
know'n,  to  find  the  elevation,  or  latitude.  To  twelve  hours  add  the 
morning  and  afternoon  times  ihewn  by  the  watch,  and  half  the  fum 
gives  the  time  by  the  watch,  when  the  fun  was  on  the  meridian  of 
that  place,  fuppofing  no  change  of  declination.  Let  the  interval  of 
time  between  that  noon,  and  the  time  of  either  obfervation,  be  turned 
into  degrees  and  minutes  for  the  hour-angle,  which  is  fuppofed  to 
be  lefs  than  go°,  becaufe  the  obfervations  are  within  fix  hours  of 
noon:  to  the  logarithmic  cofine  of  the  hour-angle  add  the  logarith¬ 
mic  tangent  of  the  fun’s  diftance  from  the  elevated  pole,  their  fum 
is  the  logarithmic  tangent  of  the  firft  arc,  of  the  fame  kind  with 
the  polar  diftance :  add  the  arithmetical  complement  of  the  loga¬ 
rithmic  cofine  of  the  polar  diftance,  the  logarithmic  fine  of  The 
altitude,  and  the  logarithmic  cofine  of  the  aforefaid  firft  arc,  their  fum 
is  the  logarithmic  cofine  of  a  fecond  arc,  always  left  than  90°:  the 
difference  of  the  firft  and  fecond  arcs  is  the  complement  of  the  re¬ 
quired  latitude  when  the  firft:  arc  exceeds  the  fecond  ;  otherwife  the 
difference  is  the  latitude. 

2.  When  three  zenith  diftances  between  the  limits  of  30°  and 
70°  are  taken  within  an  hour  of  noon,  at  equal  intervals  of  time 
between  15  and  30  minutes..  If  the  firft  and  third  zenith  diftances 
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are  equal,  the  middle  one  is  the  meridian  zenith  diftance.  If  the 
two  firft  or  two  laft:  zenith  diftances  are  equal,  from  one'  of  thefe 
take  one  eighth  of  the  difference  between  it  and  the  greater  zenith 
diftance,  and  the  remainder  is  that  on  the  meridian.  When  the 
three  zenith  diftances  are  unequal,  let  the  difference  between  the 
,  greateft  and  middle  be  called  A,  the  difference  between  the  greateft: 
and  leaft  be  called  B,  the  difference  between  B  and  4  A  be  called 

C,  and  the  difference  between  B  and  C  be  called  D :  then  —  > 

.  ‘  4  D 

will  give  a  number  of  minutes,  which,  fubtracted  from  the  greateft 
zenith  diftance,  leaves  the  meridian  zenith  diftance. 

3.  When  three  zenith  diftances,  between  the  limits  of  30°  and 
70  >  are  taken  within  an  hour  and  half  of  noon,  at  unequal  intervals 
of  time:  let  the  difference  in  minutes  between  the  greateft  and 
middle  zenith  diftances  be  called  A,  and  the  interval  of  time  a  ; 
the  difference  between  the  firft  and  laft  be  called  B,  and  the  corre- 
fponding  interval  of  time  b.  From  the  logarithm  of  the  difference 
of  the  products  A  b  and  B a,  take  the  logarithm  of  b,  and  call  the 
remainder  N  ;  then  add  the  log.  of  N,  twice  the  log.  of  t^ie  dif¬ 
ference  between  a  and  \  b,  the  arithmetical  complement  of  the  dif¬ 
ference  between  a  and  b,  and  the  arithmetical  complement  of  the 
log.  of  a,  and  the  fum  will  give  a  log.  which  call  M.  Find  the 
numbers  correfponding  to  N,  M,  and  \  B,  and  call  their  fum  E. 
From  4  E  take  B,  and  call  the  remainder  C,  and  B— C  call  D. 

I  hen  the  log.  of  4  D,  taken  from  twice  the  log.  of  C,  gives  the 
logarithm  of  the  correction  in  minutes  ;  and  the  greateft  zenith  dif¬ 
tance  dimimfhed  by  the  correction,  will  give  the  meridian  zenitti 
diftance. 

4.  When  three  altitudes  are  taken  at  equal  intervals  of  time,  at 
any  diftance  from  noon  :  find  the  natural  fines  of  the  three  given 
altitudes;  call  the  difference  between  the  firft  and  third,  D^and 
between  the  fecond  and  third,  F.  Let  E  =  D  +  2  F,  when  the  de¬ 
grees  of  the  third  altitude  fall  between  thofe  of  the  firft  and  fecond; 
otherwife  let  E~D — 2F.  Add  the  log.  cotang,  of  half  one  interval 
of  time  in  degrees,  the  log.  of  E,  and  the  ar.  co.  log.  of  D,  each  in 
numbers ;  and  their  fum  is  the  logarithmic  tangent  of  an  angle  A,  or  of 
it  s  fupplement,  if  the  firft  altitude  exceeds  the  third  ;  convert  the 
angle  A  into  time  ;  to  A  add  one  interval  ;  then  the  difference  be¬ 
tween  this  fum  and  fix  hours  will  Ihew  the  time  from  noon,  when 
the  laft  obfervation  was  made.  Hence  by  the  intervals,  the  other 
times  are  known  relative  to  the  noon  of  the  place  of  obfervation.  Add 
together  the  ar.  co.  log.  cofine  of  A,  the  ar.  co.  log,  fine  cf  one  in¬ 
terval  obferved,  and  the  log.  of  D ;  and  their  fum  is  the  log.  of  a 
number  B  ;  to  the  log.  of  which  add  twice  the  logarithmic  fine  of  half 
the  leaft  time  from  noon  ;  feek  the  number,  and  add  it  to  the  natural 
fine  of  the  greateft  altitude,  which  will  give  the  natural  fine  of  the 
meridian  altitude.  The  number  B,  leflened  by  the  natural  fine  of 
the  meridian  altitude,  gives  the  natural  fine  of  the  midnight  depreffion: 
then  the  half  fum  and  the  half  difference,  being  takeiCof  the  degrees 
and  minutes  anfwering  to  the  fines  of  the  meridian  altitude  and  mid¬ 
night  depreffion,  will  give  the  co-latitude  and  declination.  If  the  ze¬ 
nith  falls  between  the  equator  and  the  fun,  the  half  fum  is  the  co- 
declination,  and  the  half  difference  is  the  latitude. 

5.  When  three  altitudes  are  taken  at  unequal  intervals  of  time: 

call  the  interval  between  the  firft  and  third  times  M,  between  the 
firft  and  fecond,  m,  between  the  fecond  and  third,  n,  and  convert 
M,  m,  n,  into  degrees;  find  the  natural  fines  of  the  three  obferved 
altitudes,  call  the  difference  between  the  firft  and  third  D,  and  be¬ 
tween  the  fecond  and  third  F ;  add  the  log.  fines  of  \  m,  and  \  n „ 
for  the  log.  of  j  A ;  and  the  log.  cofine  of  \  m,  to  the  log,  fine  of 
\n,  for  the  log.  of  |  B;  add  the  ar.  co.  log.  of  D,  the  log.  of  F, 
and  the  log.  fine  of  a  M,  for  the  log.  of  {  C :  take  the  difference 
between  j  B  and  |  C,  and  call  it  {-  E:  or  le't  j-  E.  be  the  fum  of  f  B 
and  |  C,  when  the  degrees  in  the  third  altitude  fall  between  thofe 
of  the  firft  and  fecond.  From  the  log.  of  \  E  take  the  log.  of  \  A, 
the  remainder,  adding  10  to  the  index,  is  the  logarithmic  tangent 
ot  an  art  G  ;^or  of  it’s  fupplement,  when  the  firft  altitude  exceeds 
the  fecond.  F ake  the  difference  between  G,  and  the  complement  of 

i  M,  the  remainder  is  an  arc  H,  (hewing  the  time  from  noon  when 
the  laft  altitude  was  taken  :  hence  the  other  times  are  known.  A.dd 
the  ar.  co.  log.  cofine  of  G,  the  ar.  co.  log.  fine  of  \  M,  and  the 
log.  of  D,  their  fum  is  the  log.  of  a  number  I :  to  log.  of  I  add 
twice  the  log.  fine  of  A  H  for  the  log.  of  K,  which,  added  to  the 
natural  fine  of  the  third  altitude,  will  give  the  natural  fine  of  the 
meridian  altitude;  and  the.  number  I,  diminifhed  by  the  natural 
fign  Of  the  meridian  altitude,  gives  the  natural  fine  of  the  midnight 
depreffion  ;  the  half  fum  and  half  difference  of  the  degrees  fhewing 
the  meridian  altitude  and  midnight  depreffion,  will  give  the  co-latitude 
and  declination,  or  co-declination  and  latitude,  when  the  zenith  falls 
between  the  fun  and  the  equator. 

6.  When  two  altitudes  of  the  fun,  the  interval  of  time  between 
the  two  obfervations,  the  fun’s  declination,  and  the  latitude  by  dead 
reckoning,  are  given;  to  find  the  true  latitude.  I.  Convert  the 
interval  of  time  into  degrees,  and  take  it’s  half ;  take  alfo  the  half 
fum  and  half  difference  of  the  two  altitudes.  2.  Add  the  five  fol¬ 
lowing  logarithms ;  viz.  log.  cofine  of  the  half  fum  of  the  two 
altitudes;  log.  fine  of  the  half  difference  of  the  two  altitudes; 
ar.  co.  log.  fine  of  the  half  interval;  ar.  co.  log.  cofine  of 
the  declination,  and  ar.  co.  log.  cofine  of  the  latitude  by  account ; 
their  fum  is  the  log.  fine  of  an  arc.  3.  Half  the  difference  between 
this  arc  and  the  half  interval,  is  half  a  time  from  noon.  4.  Then 
add  the  log.  cofine  of  the  declination,  log.  cofine  of  the  latitude  by 
account,  and  twice  the  log.  fine  of  half  a  time  from  noon,  in  de¬ 
grees:  the  number  anfw'ering  to  the  log.  of  this  fum,  doubled,  is 
the  correction  ;  which  being  added  to  the  natural  fine  of  the  greateft 
obferved  altitude,  gives  the  natural  fign  of  the  meridian  altitude, 
whence  the  latitude  is  known.  In  order  to  know  whether  the  lati¬ 
tude  thus  found  be  accurate,  make  a  fecond  operation :  thus,  to  the 
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fum  of  the  four  firft  logs,  ufed  in  the  fecond  article  of  the  preceding 
operation,  add  the  ar.  co.  log.  cofine  of  the  latitude,  found  by  art. 
4.  the  fum  is  the  log.  fine  of  an  arc.  Proceed  by  the  third  and 
fourth  articles  for  a  corrected  latitude ;  and  if  it  comes  out  the  fame, 
within  a  minute  or  two,  as  that  found  above,  it  may  be  efteemed 
the  true  latitude;  or,  if  the  difference  between  the  refults  of  the 
two  operations  does  not  exceed  about  Jthof  the  difference  between 
the  latitude  affumed,  and  that  firfi  found,  the  laft  refult  may  be  ac¬ 
counted  fufficiently  corredt.  But  if  the  difference  is  much  greater 
than  the  faid  |th  parr,  then  a  third  operation  with  the  lalt  found 
latitude  will  generally  give  the  latitude  ex. adt  enough.  When  the 
latitudes,  found  by  the  firft  and  fecond  operations,  have  one  greater 
and  one  lefs  than  the  latitude  by  account  ;  or  it  they  differ  by  a  de¬ 
gree  or  more,  make  a  third  operation  with  the  half  fum  or  mean  of 
thefe  two  latitudes- i  and  if  the  latitude  found  differs  from  the  faid 
mean,  then  half  their  fum  will  generally  give  the  latitude  very  near 
the  truth.  When  both  obfervations  arc  made  in  the  forenoon,  or 
both  in  the  afternoon,  the  half  interval  is  half  the  difference  of  the 
times,  from  noon,  and  the  firft  found  arc  is  half  the  fum  of  the  times 
from  noon  :  but  when  the  obfervations  occur,  one  before  and  the 
other  after  noon,  the \  interval  is  the  \  fum,  and  the  firft  found  arc 
is  the  half  difference  of  the  times  from  noon  ;  the  \  difference  added 
to  thei  fum,  gives  the  time  of  the  obfcrvation  fartheft  from  noon  ; 
and  the  |  difference  taken  from  the  |  fum,  gives  the  time  of  the 
obfcrvation  neareft  to  noon.  The  times  of  obfervation  are  heft 
when  taken  to  feconds,  or  at  lealt  to  quarters  or  thirds  of  a  minute 
of  time :  they  are  alfo  beft  when  taken  between  the  times  of 
9  lx.  A.  M.  and  3  h.  P.  M.  and  the  interval  between  them  fhould 
not  exceed  five  hours,  nor  be  much  lefs  than  the  time  from  noon  at 
the  taking  of  the  greateft  altitude :  or,  in  general,  the  interval 
fhould  not  be  much  lefs  than  about  |  of  an  hour. 

Of  MAPS,  in  general. 

A  Map  is  a  plain  figure,  reprefenting  the  furface  of  the  earth  ;  or 
a  part  thereof,  according  to  the  law's  of  perfpedtive,  and  is  properly 
a  projection  of  the  furface  of  the  globe,  or  a  part  thereof,  on  a 
plain  furface,  reprefenting  the  Frrtis  and  dimetifions  of  the  feveral 
countries  and  rivers  ;  with  the  lituation  of  cities,  rhountains,  and 
other  places. 

Three  qualifications  are  required  in  a  map :  1.  That  all  places 
have  their  juft  lituation  wfith  regard  to  the  chief  circles  of  the  earth, 
as  the  equator,  parallels,  meridians,  &c.  becanfe  on  thefe  depend 
many  properties  of  regions,  as  well  as  celeftial  phenomena.  2. 
That  the  magnitudes  of  the  feveral  countries  have  the  fame  pro¬ 
portion  as  on  the  furface  of  the  earth.  3.  That  the  feveral  places 
have  the  fame  diftance  and  lituation  with  regard  to  each  other,  as 
on  the  earth  itfelf. 

The  ConfruBion  of  a  Map,  the  Eye  being  placed  in  the  Axis. 

Suppofe,  >v.  g.  the  northern  hemifphere  to  be  reprefented  with 
the  eye  in  a  point  of  the  axis,  v.  g.  the  fouth  pole :  for  the  plane, 
whereon  the  reprefentation  is  to  be  made,  we  take  the  plane  of  the 
equator,  and,  from  all  the  points  of  the  furface  of  the  northern 
hemifphere  conceive  lines  palling  through  the  plane  to  the  eye  ; 
"which  points,  connedted  together,  conftitute  the  map  required. 

In  this  cafe,  the  equator  will  be  the  limits  of  the  projection  ;  the 
foie,  the  center.  The  meridians  will  be  right  lines  paffirig  from 
the  pole  to  the  equator  :  the  parallels  of  latitude,  &c.  circles  con¬ 
centric  with  the  equator;  and  all  the  other  circles  and  arches  of 
circles,  as  the  horizon,  vertical  circles,  &c.  ecliptic,  &c.  con¬ 
ceived  in  that  hemifphere,  will  be  ellipfes,  or  arches  of  ellipfes. 

The  better  to  apprehend  the  projection  of  the  circles  on  the  plane, 
conceive  a  radiant  cone,  whofe  vertex  is  the  eye,  it’s  bafe  the  circle, 
to  be  reprefented,  and  it’s  tides' the  rays  palling  between  the  circle 
and  the  eye.  Suppofe  this  cone  cut  by  the  plane,  it  is  obvious, 
that,  according  to  the  various  pofitions  of  the  cone,  there  will  be  a 
different  fedlion,  andconfequently  a  different  line  of  reprefentation. 

For  the  Application  of  this  DoBrine  in  PraBice. 

In  a  plane,  v.  g.  a  paper,  take  the  middle  point  P,  Plate  V2,fig.  3, 
for  the  pole  :  and  from  this,  as  a  center,  deferibe  a  circle,  of  the 
intended  bignefs  of  your  map,  to  reprefent  the  equator.  Thefe  two 
may  be  pitched  on  at  pleafure,  and  from  thefe  all  the  other  points 
and  circles  are  to  be  determined.  Divide  the  equator  into  360P, 
and  drawing  right  lines  from  the  center  to  the  beginning  of  each 
degree,  thefe  will  be  meridians  ;  whereof  that  drawn  to  the  begin¬ 
ning  of  the  firft  degree,  we  fuppofe  the  firft  meridian. 

For  the  parallels.  There  are  four  quadrants  of  the  equator  ; 
the  firft,  0,90;  the  fecond,  90,180;  the  third,  180,270;  the 
fourth,  270,0  ;  which  for  the  better  diftindtion,  we  will  note  with 
the  letters  A  B,  B  C,  C  D,  D  E.  Taking  one  of  thefe,  v.  g.  B  C, 
from  the  feveral  degrees  thereof,  as  alfo  from  23°  30',  and  66°  30' 
thereof,  draw  occult  right  lines  to  the  point  D,  marking  where 
thefe  lines  cut  the  femidiameter  B  P  C  ;  and  from  P,  as  a  center, 
deferibe  arches  parting  through  the  feveral  points  in  P  C.  Thefe 
arches  will  be  parallels  of  latitude.  The  parallel  at  23°  30',  will 
be  the  tropic  of  Cancer,  and  that  at  66°  30',  the  ardtic  circle. 
The  meridians  and  parallels  thus  deferibed,  from  a  table  of  longi¬ 
tudes  and  latitudes,  lay  down  the  places,  reckoning  the  longitude 
of  each  place  on  the  equator,  commencing  at  the  firft  meridian, 
and  proceeding  to  the  meridian  of  the  place  ;  and  for  the  latitude 
of  the  place  choofing  a  parallel  of  the  fame  latitude  :  the  point 
wherein  this  meridian  and  parallel  interfedt,  reprefents  the  place  : 
and  in  the  fame  manner  all  the  other  places  may  be  determined, 
till  the  map  be  complete. 

For  the  ecliptic,  half  of  whjch  comes  in  this  hemifphere  ;  we 
haveobferved,  that  it  makes  an  ellipfis ;  fo  that  the  points  through 
which  it  paifes  are  to  be  found.  The  firft  point,  or  that  wherein 
the  ecliptic  cuts  the  equator,  is  the  fame  with  that  wherein  the  firft 
meridian  cuts  the  equator,  which  is  therefore  diftinguifhedbythe  fign 
of  Aries  :  the  laft  point  of  this  half  ellipfis,  6r  the  other  intt-rfedtion 


of  the  equator,  and  ecliptic,  viz.  the  end  of  Virgo,  will  be  in  the 
oppofite  point  of  the  equator,  viz.  at  1806.  The  middle  point 
of  the  ellipfis  is  that  wherein  the  meridian  90  cuts  the  tropic  of 
Cancer.  Thus  we  have  three  points  of  the  ecliptic  determined  :  for 
the  reft ;  viz.  For  x°and  150  of  Taurus,  i°and  150  of  Gemini,  x°of 
Leo,  x°ofV;rgo;  the  declinations  of  thofe  points  from  the  equator 
muft  be  taken  from  a  table,  and  fet  off  in  a  map.  See  Declina¬ 
tion,^. 

Thus  where  the  meridian  of  130  cuts  the  parallel  of  50,  that 
point  will  be  15  degrees  of  Aries.  Where  the  meridian  270  cuts 
the  parallel  1  if,  will  be  the  firft  degree  of  Taurus  ;  and  fo  of  the 
reft.  Thefe  points,  being  all  joined  by  a  curve  line,  will  be  a  por¬ 
tion  of  an  ellipfis  reprefenting  the  ecliptic. 

Maps  of  this  projedtion  have  the  firft  qualification  above  required; 
but  they  are  defedtive  in  the  fecond :  the  furface  being  ftretchcd 
farther,  as  it  approaches  nearer  the  equator,  tor  the  third,  they 
are  ftill  farther  erroneous.  By  this  method  may  almoft  the  whole 
earth  be  reprefented  in  one  map ,  placing  the  eye,  v.  g.  in  the  an- 
tardtic  pole,  and  aftuming  for  the  plane  of  projedtion  that  of  fome 
circle  near  it,  v.  g.  the  ancardtic  circle.  Nothing  is  here  required 
befides  the  former  projedtion,  but  to  continue  the  meridian,  draw 
parallels  on  the  other  fide  of  the  equator,  and  complete  the  ecliptic  ; 
but  this  diftorts  too  much  for  practice. 

This  projedtion  is  of  all  others  the  eafieft  ;  but  that,  where  the 
eve  is  placed  in  the  plane  of  the  equator,  is  preferred  for  ufe.  It 
is,  in  effedt,  of  the  latter  kind  that  maps  are  ordinarily  made.  The 
former  are  added  to  them,  in  fmall,  by  way  of  fupplement,  to  re¬ 
prefent  the  intermediate  fpaces  left  between  the  two  hemifpheres. 
Farther,  as  the  lituation  of  the  ecliptic,  with  regard  to  the  earth, 
is  continually  changing  ;  ftridtly  lpeaking,  it  has  no  place  on  the 
earth’s  furface  :  but  is  ufed  to  be  reprefented  according  to  it’s  fitua- 
tion  fome  certain  moment ;  viz.  (o  as  the  beginning  of  Aries  and 
Libra  may  be  in  the  interiedtions  of  the  firft  meridian  and  equator. 

ConJlruBion  c/ Mats,  with  the  Eye  in  the  Plane  of  the  Equator. 

Tins  method  of  projedtion,  though  more  difficult,  is  yet  much 
jufter,  more  natural,  and  more  commodious,  than  the  former.  To 
conceive  it,  we  fuppofe  the  furface  of  the  earth  cut  into  two  hemi- 
fpneies  by  the  intire  periphery  of  the  firft  meridian,  each  of  which 
hemifpheres  we  reprefent  in  a  diftindt  map.  The  eye  is  placed  in 
the  point  of  the  equator  90°  diftant  from  the  firft  meridian  :  and 
tor  the  tranfparenc  plane,  wherein  the  reprefentarion  is  to  be,  we 
take  the  plane  of  the  firft  meridian.  In  this  projedtion,  the  equator 
is  a  right  line,  and  the  meridian  90°  diftant  from  the  firft,  is  alfo  a 
right  line  ;  but  the  other  meridians,  and  all  the  parallels  of  the 
equator,  are  arches  of  circles,  and  the  ecliptic  is  an  ellipfis. 

The  method  is  thus.  From  a  point  E,  as  a  center  [Plate  1 2, 
jig.  5,)  deferibe  a  circle  according  to  the  intended  bignefs  of  the 
map.  1  iiis  reprefents  the  firft  meridian,  and  it’s  oppofite  ;  for, 
drawing  the  diameter  B  D,  there  arife  two  femicircles,  the  one 
whereof  BAD  is  the  firft  meridian,  the  other  BCD  it’s  oppofite,  or 
the  meridian  of  180°.  This  diameter  B  D  reprefents  the  meridian 
of  90  degrees,  whereof  the  point  B  is  the  ardtic  pole,  and  the  point 
D  the  antardtic.  The  diameter  A  C,  perpendicular  to  that  of  B  D, 
is  the  equator.  Divide  the  quadrants  AB,  BC,  C  D,  DA,  each 
into  90  degrees ;  and  to  find  the  arches  of  the  meridians  and  paral¬ 
lels,  proceed  thus:  divide  the  equator  into  it’s  degrees;  viz.  180 
(as  being  indeed  only  half  the  equator)  ;  through  thefe  feveral  divi- 
lions,  and  the  two  poles,  deferibe  arches  of  circles,  reprefenting 
meridians,  as  B  1  D,  B  2  D,  &c.  How  to  find  centers  for  de- 
feribing  thofe  arches,  fee  under  the  word  Circle.  Indeed,  the 
operation  will  be  both  more  eafy  and  accurate,  if  performed  by  a 
canon  of  tangents. 

To  deferibe  the  parallels,  the  meridian  B  D  muft  be  ift  like 
manner  divided  into  180  degrees  ;  then  through  each  of  thefe  divi- 
fions,  and  the  correfponding  divifions  of  the  quadrants  AB,  CB, , 
deferibe  arches  of  circles,  t  hus  thall  we  have  parallels  of  all  de¬ 
grees,  with  tropics,  polars,  and  meridians. 

The  ecliptic  may  be  defigned  two  ways  ;  for  it’s  lituation  over 
the  earth  may  either  be  fuch,  as  that  it’s  interfedtion  with  the  equa¬ 
tor  may  be  over  the  place  A  ;  in  which  cafe  the  projection  of 
it’s  femicircles,  from  the  firft  degree  of  Cancer,  to  the  tuft  of  Ca¬ 
pricorn,  will  be  4  ftrait  line,  to  be  determined  by  numbering  230 
30' from  A  towards  B,  and  from  the  extreme  of  that  numeration 
drawing  a  diameter  through  E  ;  which  line  will  be  half  the  ecliptic 
in  this  lituation,  and  may  be  divided,  as  before,  into  degrees,  to 
which  the  numbers,  figns,  &c.  are  to  be  affixed.  But  if  the  ecliptic 
be  fo  placed,  as  that  it’s  interfedtion  with  the  equator  is  over  the 
place  A,  in  the  firft  meridian,  it’s  projedtion  in  that  cafe  will  be  a 
fegment  of  an  ellipfis ;  whereof  two  of  the  points  are  A,  C  ;  a  third 
that  wherein  the  meridian  90  cuts  the  tropic  of  Cancer.  The  other 
points  muft  be  determined  in  the  manner  laid  down  above  ;  viz. 
by  taking  the  declinations  and  right  alcencions  of  i5°of  Aries, 
i°  of  Taurus,  150  of  Gemini,  &c.  For  where  the  parallels,  ac¬ 
cording  to  their  feveral  degrees  of  declination,  cut  the  meridians, 
taken  according  to  the  feveral  right  afeenfions,  thofe  points  of  inter- 
fedtion  art  the  points  of  the  150  of  Aries,  &c.  A  curve  line  there¬ 
fore  being  drawn,  thefe  will  give  the  projedtion  of  the  ecliptic. 

Nothing  then  remains  to  complete  the  map,  but  to  take  the  lon¬ 
gitudes  and  latitudes  of  places  from  a  table ;  and  to  fet  them  oft: 
on  the  map. 

In  this  projedtion  the  whole  furface  of  the  earth  may  be  repre¬ 
fented  in  one  map;  if,  inftead  of  the  plane  of  the  firft  meridian, 
fome  other  plane  parallel  to  it,  but  very  near  the  eye,  be  taken  ; 
for  by  this  means  the  intire  parallels  and  meridians  will  be  deferibed. 
But  as  this  diftorts  the  face  of  the  earth  too  much,  it  is  feldom 
ufed ;  and  we  rather  make  the  two  hemifpheres  in  two  diftindt  tables. 

One  great  advantage  in  this  projedtion  is,  that  it  reprefents  the 
longitudes  and  latitudes  of  places,  their  diftance  from  the  pole  and 
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from  the  equator,  almoft  the  fame  as  they  really  are  on  the  earth. 
It  s  inconveniences  arc,  that  it  makes  the  degrees  of  the  equator 
unequal ;  being  the  greater  as  they  are  nearer  the  firit  meridian 
DAB,  or  it’s  oppofite  BCD;  and  for  this  reafon  equal  trails  of 
the  earth  are  repreiented  unequal  ;  which  defedt  may  be  in,fome 
meafuro  remedied,  by  removing  the  eye  far  from  the  earth-.  And, 
Lilly,  the  diftances  of  places,  and  fixation,  with  regard  to  each 
other,  cannot  be  well  determined  in  maps  of  this  projection. 

Conflruffion  of  Maps  on  the  Plane  of  the  Horizon,  or  wherein  any  g'ven 
Place  Jhall  be  the  Center ,  or  Middle , 

Suppofe,  for  inllance,  it  is  delired  to  have  London  the  center  of 
the  map.  It’s  latixde  we  will  fuppofeto  be  51  degrees,  32  minutes. 
The  eye  is  placed  in  the  nadir.  The  tranfparent  table  is  the 
plane  of  the  horizon,  or  fome  other  plane,  if  it  is  defired  to  repie- 
lent  more  than  an  hemifphere.  Take  then  the  point  E  [Plate  12, 
fig.  6.)  for  London  ;  and  from  this,  as  a  center,  deferibe  the  circle 
A  BCD  to  reprefent  the  horizon,  which  you  are  then  to  divide 
into  four  quadrants,  and  each  of  thefe  into  go  degrees.  Let  the 
diameter  B  D  be  the  meridian,  B  the  northern  quarter,  D  the 
fouthern  ;  the  line  of  equinodlial  eafl  and  weft  (hews  the  firft  ver¬ 
tical,  A  the  weft,  C  the  call,  or  a  place  of  go  degrees  from  the 
zenith  in  the  firft  vertical.  All  the  verticals  are  reprefented  by 
right  lines  drawn  from  the  center  E  to  the  fcveral  degrees  of. the 
horizon.  Divide  B  D  into  180  degrees,  as  in  the  former  methods; 
the  point  in  LB,  representing  51  deg.  32  min.  of  the  arch  B  C, 
will  be  the  projection  of  the  north  pole,  which  note  with  the  letter 
P.  T  he  point  in  E  D,  reprefenting  51  deg.  32  min.  of  the  arch 
DC  (reckoning  from  C  towards  D),  will  be  the  projection  of  the 
interlcdfion  cf  the  equator  and  meridian  of  London,  which  note 
■vs  i th  the  letter  Qj  and  from  this,  towards  P,  write  the  numbers 
of  the  degrees,  1,  2.  3,  &c.  As  alfo  from  Q_  towards  D,  and 
from  B  towards  P  ;  viz.  51,  52,  53.  6cc. 

1  hen  taking  the  correfronding  points  of  equal  degrees  ;  viz.  gg 
and  gg,  88  and  88,  &c.  about  thofe,  as  diameters,  deferibe  circles, 
which  will  repyefent  parallels,  or  circles  of  latitudes,  with  the 
equators,  tropics,  and  polar  circles.  For  the  meridians,  firft  de¬ 
feribe  a  circle  through  the  three  points  A,  P,  C.  This  will  re- 
rrefent  the  meridian  go  degrees  from  London.  Let  it’s  center  be 
M  in  B  D  (continuing  to  the  point  N,  which  reprefents  the  fouth 
pole)*  P  N  being  the  diameter  ;- through  M  draw  a  parallel  to  AC  ; 
viz.  FH,  continued  each  way  to  K  and  L.  Divide  the  circle 
PH  N  F  into  360  degrees,  and  from  the  point  Pdraw  right  lines 
to  the  fcveral  degrees,  cutting  KFHL;  through  the  fcveral 
points  of  interfedion,  and  the  two  poles  P,  N,  as  through  three 
given  points,  deferibe  circles  reprefenting  all  the  meridians.  The 
centers  for  deferibing  the  arches  will  be  in  the  fame  K  L,  as  being 
the  fame  that  are  found  by  the  former  interfedion  ;  but  are  to  be 
taken  with  this  caution,  that  for  the  meridian  next  B  D  N  towards 
A,  the  mod  remote  center  towards  L,  be  taken  for  the  fecond,  the 
fecond  from  this,  & c.  The  circles  of  longitude  and  latitude  thus 
drawn,  infert  the  places  from  a  table,  as  has  been  direded. 

Conflruffion  gf  Maps  on  the  Plane  of  the  Meridian. 

This  projedion  is  taught  by  Ptolemy,  and  recommended  by  him 
as  proper  for  that  part  of  the  earth  then  known.  In  this,  the 
equator  and  parallels  are  arches  of  circles,  and  the  meridians 
arches  of  cllipfes :  the  eye  hanging  over  the  plane  of  that  meridian 
which  palfes  over  the  middle  of  the  inhabitsd  world.  But  as 
the  defeription  of  thefe  cllipfes  is  perplexing,  and  this  method 
fee  ms  calculated  only  for  a  part  of  the  earth,  it  is  not  now  ufed. 

There  is  a  fecond  method  fomething  akin  to  it,  which  repre¬ 
fents  the  circles  of  latitude  by  right  lines,  and  the  meridians  by- 
arches  of  cllipfes  ;  as  mull  be  the  cafe,  if  lines  be  conceived  to  fall 
from  the  feveral  points  of  each  hemifphere,  perpendicularly  on  the 
plane  of  the  firft  meridian,  and  the  eye  be  fuppofed  at  an  infinite 
diftance  from  the  earth  ;  fo  that  all  the  rays  emitted  from  the 
places  of  the  earth  to  it  may  be  accounted  parallels,  as  well  as 
perpendiculars  to  the  plane  of  the  firft  meridian. 

General  Maps,  are  the  hemifpheres  ;  which  are  for  the  mod 
part  conllruded  ftereographically. 

Re-’ilinear  Maps,  arc  thofe  wherein  both  the  meridians  and 
parallels  are  reprefented  by  right  lines,  which  by  the  laws  of  per- 
Ipective  is  i mpoffible  ;  in  regard  there  can  no  fuch  pofition  be 
aftigned  the  eye  and  the  plane,  as  that  the  circles  both  of  longi¬ 
tude  and  latitude  (hall  be  right  lines.  0 

In  the  firft  method  above  laic^  down,  the  meridians  are  right 
lines,  but  the  parallels  arc  circles  ;  in  the  fifth,  the  parallels  arc 
Tight  lines,  and  the  meridians  cllipfes.  In  all  other  perfpedive 
methods,  both  kinds  of  circles  are  curve :  one  method  indeed 
nauft  be  excepted,  wherein  the  meridians  are  right  lines,  and  the 
parallels  hyperbolas  ;  as  when  the  eye  is  placed  in  the  center  of  the 
earth,  and  the  plane,  through  which  it  is  viewed,  is  parallel  to  the 
firft  meridian  :  but  this  method  is  rather  pretty  than  ul'eful. 

Reffilinear  maps  are  chiefly  ufed  in  navigation,  to  facilitate  the 
eftimation  of  the  fliip’s  way.  See  Chart. 

Conf  ruffian  of  particular  Maps. 

Particular  maps  of  large  trails,  as  Europe,  Afia,  Africa,  and 
America,  are  projected  after  the  fame  manner  as  general  ones  ; 
only  let  it  be  obferved,  that  for  different  parts,  different  methods 
may  be  chofen.  Africa  and  America,  for  inftancc,  in  regard  the 
equator  pafles  through  them,  cannot  be  conveniently  projected 
by  the  firft  method,  but  much  better  by  the  fecond.  Europe  and 
Afia  are  1110ft  conveniently  reprefented  by  the  third  ;  and  the 
polar  parts,  or  the  frigid  zones,  by  the  firft. 

To  begin  then,  draw  a  right  line  on  your  plane  or  paper,  for  the 
meridian  of  the  plane  over  which  the  eye  is  conceived  to  hang,  and 
divide  it  into  degrees,  as  before,  which  will  be  the  degrees  of  latitude. 
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Then  from  the  tables  take  the  latitude  of  the  two  parallels  which 
terminate  each  extreme.  The  degrees  of  thefe  latitudes  are  to  be 
noted  in  the  meridian  ;  and  through  them  draw  perpendiculars, 
bounding  the  map  towards  north  and  fouth.  This  done,  meridians 
and  parallels  are  to  be  drawn  to  the  fcveral  degrees,  and  the  places 
t»  be  inferted,  till  the  tnap  is  complete. 

For  particular  Maps  of  lefs  Extent. 

In  maps  of  fmaller  portions  of  the  earth,  the  geogfaphers  take 
another  method.  Firft,  a  tranfvcrfe  line  is  drawn  at  the  bottom 
of  the  plane,  to  reprefent  the  latitude,  wherein  the  fouthernmoft 
part  of  the  country,  to  be  exhibited,  terminates.  In  this  line,  fo 
many  equal  parts  are  taken*  as  that  country  is  extended  in  lon¬ 
gitude.  On  the  middle  of  this  fame  line  ered  a  perpendicular, 
having  fo  many  parts  as  there  are  degrees  of  latitude  between  the 
northern  and  fouthern  limits  of  the  country.  How  big  thefe  parts 
are  to  be,  may  be  determined  by  the  proportion  of  a  degree  of  a 
great  circle  to  a  degree  of  the  parallel  reprefented  by  the  tranfverfe 
line  at  bottom.  1  hrough  the  other  extreme  of  this  perpendicular, 
draw  another  perpendicular,  or  a  parallel  to  the  line  at  bottom,  in 
which  are  to  be  feen  as  many  degrees  of  longitude,  as  in  the  lower 
line,  and  thefe  too  equal  to  each  other,  unlefsthe  latitudes  happen 
to  be  remote  from  each  other,  or  from  the  equator.  But  if  the 
lowed  paiallel  be  at  a  confiderable  diftance  from  the  equinoctial,  or 
if  the  latitude  of  the  northern  limit  go  much  beyond  that  of  the 
fouthern  ;  the  parts  or  degrees  of  the  upper  line  mud  not  be  equal 
to  thofe  of  the  lower,  but  lefs,  and  that  according  to  the  propor^- 
tion  which  a  degree  of  the  more  northern  parallel  has  to  a  degree 
of  the  more  fouthern.  After  parts  have  been  thus  determined,  both 
on  the  upper  and  lower  line,  for  the  degrees  of  longitude  ;  right 
lines  mult  be  drawn  through  the  beginning  and  end  of  the  fame 
number*  which  lines  reprefent  the  meridians  :  then  through  the 
fcveral  degrees,  of  the  perpendicular  ereded  on  the  middle°of  the 
firft  tranfverfe  line,  draw  lines  parallel  to  that  tranfverfe  line  :  thefe 
will  reprefent  parallels  of  latitude.  Laftly,  at  the  points  w'herein 
the  meridians  of  longitude  and  the  parallels  of  latitude  concur, 
iniert  the  places  from  a  table,  as  before  direded.  But  though 
theie  are  various  modes  of  conftrudting  thefe  maps,,  they  are  in 
general  defedive,  fo  as  not  to  be  applied  with  accuracy  and  facility 
to  the  purpofes  intended,  in  determining  the  courfes  or  bearings 
of  places,  their  diitances,  or  both. 

For  maps  of  provinces,  orfmall  trads,  as  pariflics*  manors,  &c. 
we  ufe  another  method,  more  fure  and  accurate  than  any  of  the 
former.  In  this,  the  angles  of  pofition,  or  the  bearings  of  the 
feveral  places,  with  regard  to  one  another,  are  determined  by  pro¬ 
per  infiruments,  and  transferred  to  paper.  This  conftitutes  an 
art  apart,  called  Surveying. 

The  ufe  of  maps  is  obvious  from  their  conftrudion.  The  degrees 
of  the  meridians  and  parallels  fliew  the  longitudes  and  latitudes  of 
places,  and  the  fcale  of  miles  annexed,  their  diftances  ;  the  fixa¬ 
tion  of  places,  with  regard  to  each  other,  as  well  as  to  the  cardinal 
points,  appears  by  infpedion,  the  top  of  the  tnap  being  always  the 
north,  the  bottom  the  fouth,  the  right  hand  the  eaft,  and  the  left 
the  weft,  unlefs  the  compafs  ufually  annexed  fhewthe  contrary. 

The  MERIDIAN. 

In  geography,  the  meridian  is  a  great  circle,  as  P  A  QfD  (Plate  12, 
fig.  7),  pafling  through  the  poles  of  the  earth  P  and  Q  ;  and  any 
given  place  at  Z,  fothat  the  plane  of  the  terreftrial  meridian  is  in 
the  plane  of  the  eeleftial  one. 

Hence,  1.  As  the  meridian  invefts  the  whole  earth,  there  are 
feveral  places  fituated  under  the  fame  meridian.  And,  2.  As  it  is 
noon-tide  whenever  the  center  of  the  fun  is  in  the  meridian  of  the 
heavens  ;  and  as  the  meridian  of  the  earth  is  in  the  plane  of  the  for¬ 
mer  ;  it  follows,  that  it  is  noon  at  the  fame  time,  in  all  places 
lituate  under  the  fame  meridian.  3.  There  are  as  many  meridians 
on  the  earth,  as  there  are  points  conceived  in  the  equator.  In 
effed,  the  meridians  always  change,  as  you  change  the  longitude  of 
the  place  ;  and  may  be  faid  to  be  infinite  ;  each  refpedive  place 
from  eaft  to  weft  having  it’s  refpedive  meridian. 

The  Meridian  of  a  Globe,  or  Sphere. 

This  is  the  brazen  circle  in  which  the  globe  hangs  and  turns. 
It  is  divided  into  four  nineties,  or  three  hundred  and  fixty  decrees j 
beginning  at  the  equinodial  :  on  it,  each  way,  from  the  equinodial 
globes,  is  counted  the  north  and  fouth  declination  of  the  fun  or 
liars  ;  and  on  the  terreftrial  globe,  the  latitude  of  places  north  and 
fouth.  There  are  two  points  on  this  circle,  called  the  poles  ;  and 
a  diameter,  continued  Irom  thence  through  the  center  of  either 
globe,  is  called  the  axis  of  the  earth,  or  heavens,  on  which  they 
arc  fuppofed  to  turn  round.  1 

On  the  terreftrial  globes  there  are  ufually  thirty-fix  meridians 
drawn,  one  through  every  tenth  degree  of  the  equator,  or  through 
every  tenth  degree  of  longitude. 

"1116  ufes  of  this  circle  are,  to  fet  the  globes  to  any  particular 
latitude,  to  fhew  the  funs  or  ftar  s  declination,  right  afcenfion, 
greatelt  altitude,  &c. 

Distance  defined. 

.  ^  fern11?  in  geography ,  implies  the  arch  of  a  great  circle 
mterfcdled  between  two  places. 

To  find  the  difiunce  of  two  places  A  and  B  (fig.  4),  far  remote 
from  each  other.  Aflume  two  ftations,  C  and  D,  from  which 
both  the  places  A  and  B  may  be  feen  ;  and  with  a  proper  inftru- 
ment  find  the  angles  ADC,  CDB,  A  CD,  and  DCB;  and 
meafure  the  diftance  C  D. 

Then  in  the  triangle  A  C  D  we  have  two  angles  given,  A  C  D 
and  ADC,  together  with  a  fide;  from  which,  by  an  eafy  rule  in 
trigonometry,  delivered  under  thearticleTRi  angle,  we  find  A  D. 

So  alfo,  in  the  triangle  CDB,  the  bafe  D  C,  and  the  angles  at 
the  fame,  being  given  ;  D  B  is  found. 

Laftlj-, 
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Laftly,  in  the  triangle  ADB,  having  the  fides  AD  and  DB,  to¬ 
gether  with  the  included  angle  ADB;  the  dijiancc  required,  A  B,  is 
found  by  the  rules  given  for  the  refolution  of  triangles.  ^ 

The  height  of  a  remote  objedl  being  known,  to  find  it  s  aflance , 
when  the  eye  firft  defcries  it ;  and,  again,  the  height  of  the  eye 
being  given,  to  find  the  dijiancc  to  which  the  eye  can  reach  on  the 
furface  of  the  fea,  or  land.  Add  the  height  of  the  eye  A  B (fig.  9), 
to  the  femidiameter  ot  the  earth  B  C,  by  which  you  have  AC  ;  and 
fince  in  the  rcdtangled  triangle  ADC  the  fides  AC  and  DC  are 
given,  the  angle  D  C  A  is  found  by  the  common  rule  for  refolution 
of  triangles,  the  quantity  of  which  angle  forms  the  arch  D  B , 
which  arch,  converted  into  feet,  or  the  like,  gives  the  diftance  re- 

quired.  ,  . 

Suppofe,  e.  gr.  the  height  of  the  eye  AB  five  feet,  which  is 

fomewhat  lefs  than  in  a  man  of  ordinary  ltature :  fince  BC  is 
10695.539,  AC  will  be  19695534  ;  and  the  angle  DAB  will  be  found 
■89°  57 '43":  confequently  DCB,  or  the  arch  DB,  is  2'  1 f,  or 
137" ;  and  therefore,  fince  i°,  or  3600'',  make  343752  Paris  feet ; 
DB  is  1308 if  feet. 

After  the  fame  manner  we  find  the  dijhnce  D  B,  to  which  an  ob¬ 
jedl  of  a  given  altitude  A  B  may  be  feen  ;  and  confequently,  we  know 
what  dijlance  we  are  off  from  an  objedl  of  a  given  altitude,  when  we 
firft  difcover  the  top  thereof.  See  Horizon. 

Account  and  Phenomena  of  T  I  D  E  S. 

The  tides  are  two  periodical  motions  of  the  waters  of  the  fea ;  called 
alfo  the  flux  and  reflux,  or  the  ebb  and  flow. 

P been  omen  a  of  the  Tides,  iAc. 

The  fea  is  obferved  to  flow,  for  certain  hours,  from  fouth  towards 
north;  in  which  motion,  or  flux,  which  lads  about  fix  hours,  the 
fea  gradually  fwells  ;  fo  that,  entering  the  mouths  of  rivers,  it  drives 
back  the  river-waters  toward  their  heads,  or  fprings. 

After  a  continual  flux  of  fix  hours,  the  fea  feems  to  reft  for  about 
a  quarter  of  an  hour  ;  after  which  it  begins  to  ebb,  or  retire  back 
again,  from  north  to  fouth,  for  fix  hours  more  ;  in  which  time,  the 
water  finking,  the  livers  refume  their  natural  courfe.  Then,  after  a 
feeming  paufe  of  a  quarter  ol  an  hour,  the  fea  again  begins  to  flow,  as 
before;  and  thus  alternately. 

The  phenomena  of  the  tides  are  admirably  accounted  for,  from  the 
principle  of  gravitation.  All  we  require  to  their  folution  is,  that  the 
earth  and  moon,  and  every  particle  thereof,  mutually  gravitate  towards 
eacli  other :  and  the  reafonablenefs  of  which  afl'umption,  fee  under  the 
article  Gravitv. 

Indeed  the  fagacious  Kepler,  long  ago,  conjedlured  this  to  be  the 
caufe  of  the  tides:  “  If,  fays  he,  the  earth  ceafed  to  attradl  the 
waters  towards  itfelf,  all  the  water  in  the  ocean  would  rife  and  flow 
into  the  moon:  the  fphere  of  the  moon’s  attradlion  extends  to  our 
earth,  and  draws  up  the  water.” 

Theory  of  the  Tides. 

It  is  obvious,  that  if  the  earth  was  intirely  fluid,  and  quiefeent, 
it’s  particles,  by  their  mutual  gravity  towards  each  other,  would 
form  themfelves  into  the  figure  of  an  exadt  fphere. 

If  the  particles  of  the  earth  did  not  gravitate  toward  each  other,  but 
toward  the  moon  only,  the  diftances  betwixt  the  parts  of  the  earth 
that  arc  fuppofed  to  be  neareft  the  moon,  and  the  central  parts,  would 
continually  increafe  becaufe  of  their  greater  celerity  in  falling  ;  and 
the  diftance  betwixt  the  Central  parts,  and  the  parts  that  are  fartheft 
from  the  moon,  would  increafe  continually  at  the  fame  time;  thefe 
being  left  behind  by  the  central  parts,  which  they  would  follow,  but 
with  a  lefs  velocity.  Thus  the  figure  of  the  earth  woidd  become  more 
and  more  oblong,  that  diameter  of  it  which  pointed  toward  the  moon 
continually  increafing. 

Thofe  parts  of  the  earth  which  are  neareft  to  the  moon,  and  thofe 
which  are  fartheft  from  her,  will  have  their  gravity  toward  the  earth 
fomewhat  abated  ;  whereas  the  lateral  parts  will  have  their  gravity  in- 
creafed  ;  fo  that,  if  the  earth  be  fuppofed  fluid,  the  columns  from  the 
Center  to  the  neareft,  and  to  the  fartheft  parts,  mull  rife,  till,  by  their 
greater  height,  they  be  able  to  balance  the  other  columns,  whofe  gra¬ 
vity  is  either  not  fo  much  diminifhed,  or  is  increafed  by  the  inequa¬ 
lities  of  the  adlion  ot  the  moon.  And  thus  the  figure  of  the  earth 
muft  (fill  be  an  oblong  fpheroid. 

It  muft  be  carefully  confidered,  that  it  is  not  the  adlion  of  the 
moon,  but  the  inequalities  in  that  adlion,  that  produce  any  variation 
irom  the  fpherical  figure ;  and  that,  if  this  adlion  were  the  fame 
in  all  the  particles  as  in  the  central  parts,  and  operating  in  the  fame 
diredlion,  no  fuch  change  would  enfue. 

For  the  farther  illuftration  of  the  preceding  obfervations,  we  muft 

^DPnil^ru  waters  at  Z  (PIate  12’A"-  8),  on  the  fide  of  the  earth 
ABLUfrbn,  next  to  the  moon  M,  are  more  attradled  than  the 
central  parts  of  the  earth  O  by  the  moon,  and  the  central  parts  are 
more  attradled  by  her  than  the  waters  on  the  oppofite  fide  of  the 
earth  at  n  ;  and  therefore,  the  diftance  between  the  earth’s  center 
and  the  waters  on  it  s  furface,  under  and  oppofite  to  the  moon 
will  be  increafed.  For  let  H,  O,  and  D  be  three  bodies,  all  equally 
attradled  by  the  body  M,  and  they  will  all  move  equally  fall  toward 
it,  their  mutual  diftances  from  each  other  continuing  the  fame. 
If  the  attradlion  ot  M  is  unequal,  then  that  body  which  is  mod 
ftrongly  attradled  will  move  fafteft,  and  this  will  increafe  it’s  dif¬ 
tance  from  the  other  body.  Confequently,  by  the  law  of  gravita¬ 
tion,  M  will  attradl  H  more  ftrongly  than  it  does  O,  by  which  the 
diftance  between  H  and  O  will  be  increafed ;  and  a  fpedlator  in  O 
will  perceive  H  rifing  higher  toward  Z.  In  like  manner  O,  being 
more  ftrongly  attradled  than  D,  will  move  farther  toward  M  than 
D  does ;  and  therefore  the  diftance  between  O  and  D  will  be  in¬ 
creafed  ;  and  a  fpedlator  in  O,  not  perceiving  his  own  motion, 
will  fee  D  receding  farther  from  him  toward  n;  all  effedls  and  ap¬ 
pearances  being  the  fame,  whether  D  recedes  from  O,  or  O 
from  D. 
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Suppofe  now  there  is  a  number  of  bodies,  as  A,B,  C,D,  E,  F, 
G,  H,  placed  round  O,  fo  as  to  form  a  flexible  or  fluid  ring; 
then,  as  the  whole  is  attradled  toward  M,  the  parts  at  H  and  D 
will  have  their  diftance  from  O  increafed  ;  whilft  the  parts  at  B  and 
F,  being  nearly  at  tire  fame  diftance  from  M  as  O  is,  will  not  re¬ 
cede  from  one  another;  but  rather,  by  the  oblique  attradlion  of  M, 
they  will  approach  nearer  to  O.  Hence  the  fluid  ring  will  form 
itlelf  into  an  ellipfe  ZIBLh  KFNZ,  whofe  longer  axis  n  O  Z 
produced,  will  pals  through  M,  and  it’s  fhorter  axis,  BOF,  will 
terminate  in  B  and  F.  Let  the  ring  be  filled  with  fluid  particles, 
fo  as  to  form  a  fphere  round  O ;  then,  as  the  whole  moves  toward 
M,  the  fluid  fphere  being  lengthened  at  Z  and  n,  will  aflume  an 
oblong  or  oval  form.  If  M  is  the  moon,  O  the  earth’s  center, 
ABCDEFGH  the  fea  covering  the  earth’s  furface,  it  is  evident 
that,  whilft  the  earth  by  it’s  gravity  falls  towards  the  moon,  the 
water  diredlly  below  her  at  H  will  dwell,  and  gradually  rife  toward 
her  ;  and  alfo  the  water  at  D  will  recede  from  the  center,  (or  ftridtly 
fpeaking,  the  center  recedes  from  D,)  and  rife  on  the  oppofite  fide 
of  the  earth;  whilft  the  water  at  B  and  F  is  deprefled,  and  falls  be¬ 
low  the  former  level.  Hence,  as  the  earth  turns  round  it’s  axis 
from  the  moon  to  the  moon  again  in  24-J  hours,  this  oval  of  water 
mull  fliift  with  it ;  and  thus  there  will  be  two  tides  of  flood  and  two 
of  ebb  in  that  time. 

From  the  above  reafoning  it  appears,  that  the  parts  of  the  earth 
diredlly  under  the  moon,  or  that  have  the  moon  in  their  zenith,  and 
alfo  thofe  in  the  nadir,  or  places  diametrically  oppofite  to  each  other, 
will  have  the  flood,  or  high  water,  at  the  fame  time. 

Moreover,  thofe  parts  of  the  earth  where  the  moon  appears  in  the 
horizon,  or  90°  diftant  from  the  zenith  and  nadir,  will  hare  the  ebbs, 
or  lowell  waters. 

Sir  Ifaac  Newton  has  calculated  the  effedls  of  the  fun  and  moon 
refpedlively  upon  the  tides,  from  their  attraclive  powers.  The  aug¬ 
mentation  of  the  gravity  of  the  lateral  parts  of  the  earth,  produced  by 
the  action  ot  the  fun,  is  a  fimilar  effedl  to  an  augmentation,  efti- 
mnted  by  him  on  another  occafion,  that  is  made  to  the  gravity  of 
the  moon  toward  the  earth  by  the  fame  adlion,  when  the  moon  is 
in  the  quarters ;  only  the  addition  made  to  the  gravity  of  the  lateral 
parts  is  about  60J  times  lefs,  becaufe  their  diftance  irom  the  earth’s 
center  is  fo  many  times  lefs  than  the  diftance  of  the  moon  from  it. 

I  he  gravity  ol  thofe  parts  of  the  earth  that  arc  diredlly  beneath  the 
fun,  and  of  thofe  oppofite  to  it,  is  dimimlhed  by  a  double  quantity  of 
w  hat  is  added  to  the  lateral  parts  ;  and  as  the  diminution  of  gravity 
of  the  one,  and  augmentation  of  gravity  of  the  other,  confpire  toge¬ 
ther  in  railing  the  water  under  the  fun,  and  the  parts  oppofite  to  it, ' 
above  it’s  height  in  the  lateral  parts  ;  the  whole  force  that  produces 
this  effedl  is  to  be  confidered  as  triple  of  what  is  added  to  the  gra¬ 
vity  of  the  lateral  parts  ;  and  is  thence  found  to  be  to  the  gravity  of 
the  particles  as  1  to  12868200,  and  to  the  centrifugal  force  at  the 
equator  as  1  to  44527.  The  elevation  of  the  waters  by  this  force 
is  confidered  by  Newton  as  an  effedl  fimilar  to  the  elevation  of  the 
equatorial  parts  above  the  polar  parts  of  the  earth,  ariling  from  the 
centrifugal  force  at  the  equator;  and,  being  44527  times  lefs,  is 
found  to  be  1  foot  and  1 1  inches,  Paris  mealure.  This  is  the  ele¬ 
vation  ariling  from  the  adlion  of  the  fun  upon  the  water. 

Mr.  Maclaurin  makes  this  elevation  to  be  1  foot  lo—dj’flrs  inches, 
of  the  fame  meafure,  which  differs  from  the  above  eftimate  by  the 
-g-th  part  ot  an  inch  ;  and  the  greateft  elevation,  when  the  fun  is  in  the 
equinodlial,  t  foot  1 1^  inches. 

In  order  to  find  the  force  of  the  moon  upon  the  water,  Newton 
compares  the  fpring-tides  at  the  mouth  of  the  river  Avon;  below 
Briftol,  with  the  neap-tides  there,  and  finds  their  proportion  to  be  that 
ot  9  to  5  ;  whence,  after  feveral  neceflary  corrections,  he  concludes, 
that  the  torce  of  the  moon  is  to  that  of  the  fun,  in  railing  the  waters 
ot  the  ocean,  as  4,4815  to  1 ;  fo  that  the  force  of  the  moon  is  able, 
of  itfelt,  to  produce  an  elevation  of  8  feet  and  inches,  and  the 
fun  and  moon  together  may  produce  an  elevation  of  about  10}  feet,  in 
their  mean  diftances  from  the  earth,  and  an  elevation  of  about  12 
feet,  when  the  moon  is  neareft  the  earth.  The  height  to  which  the 
water  is  found  to  rife,  upon  coafts  of  the  open  and  deep  ocean,  is 
agreeable  enough  to  this  computation.  Dr.  Horlley  ellimates  the 
force  of  the  moon  to  that  of  the  fun,  as  5,0469  to  1. 

The  fpring-tides  are  greateft  about  the  time  of  the  equinoxes, 
i.  e.  about  the  latter  end  of  March  and  September,  and  leaft  about 
the  time  of  the  folftices,  i.  e.  towards  the  end  of  June  and  De¬ 
cember  ;  and  the  neap-tides  are  leaft  at  the  equinoxes  and  greateft  at 
the  folftices;  fo  that  the  difference  betwixt  the  fpring  and  the  neap- 
tides  is  much  lefs  confiderable  at  the  folftitial  than  at  the  equinodlial 
feafons.  In  order  to  illuftrate  and  evince  the  truth  of  this  obfervation, 
it  is  manifeft,  that  it  either  the  fun  or  moon  was  in  the  pole,  they 
could  have  no  effedl  on  the  tides,  for  their  adlion  would  raife  all  the 
water  at  the  equator  to  the  fame  height ;  and  any  place  of  the  earthy 
in  deferibing  it’s  parallel  to  the  equator,  would  not  meet,  in  it’s  courfe, 
with  any  part  of  the  water  more  elevated  than  another,  fo  that  there 
could  be  no  tide  in  any  place. 

It  is  found,  by  obfervation,  that  the  evening  tides  in  the  fummer 
exceed  the  morning  tides,  and  the  morning  tides  in  winter  exceed 
the  evening  tides.  The  difference  is  found  at  Briftol  to  amount  to 
fifteen  inches,  and,  at  Plymouth  to  one  foot.  It  would  be  Hill 
greater,  but  that  a  fluid  always  retains  an  impreffed  motion  for 
fome  time ;  fo  that  the  preceding  tides  affedl  always  thofe  that  fol¬ 
low  them.  Upon  the  whole,  while  the  moon  has  a  north  declina¬ 
tion,  the  greateft  tides  in  the  northern  hemifphere  are  when  fhe 
is  above  the  horizon,  and  the  reverfe  while  her  declination  is 
fouth . 

To  illuftrate'this  matter  by  figures;  let  NESO  (fig.  10,  H,  12), 
be  the  earth,  N  C  S  it’s  axis,  E  Q  the  equator,  1'  <s>  the  tropic  of 
Cancer,  /  vf  the  tropic  of  Capricon,  a  b  the  ardlic  circle,  cd  the 
antardlic,  N  the  north  pole,  S  the  fouth  pole,  M  the  moon,  F  and 
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G  the  two  eminences  of  water,  whofe  lowed:  parts  are  at  a  and  d 
(fig.  10),  at  N  and  S  (jig.  n),  and  at  b  and  c  (fig.  12),  always  90° 
from  the  higheft. 

Now,  when  the  moon  is  in  her  greateft  north  declination  at  M, 
the  higheft  elevation  G  under  her  is  on  the  tropic  of  Cancer,  T  25, 
and  the  oppolite  elevation  F  on  the  tropic  of  Capricorn  /  vf  ;  and 
thefe  two  elevations  defcribe  the  tropics  by  the  earth’s  diurnal  ro¬ 
tation.  All  places  in  the  northern  hemifphere  ENQ,  have  the 
higheft  tides  when  they  cotne  into  the  pofition  b  25  O  under  the 
moon;  and  the  loweft  tides  when  the  earth’s  diurnal  rotation  carries 
them  into  the  pofition  a  T  E,  on  the  fide  oppofite  to  the  moon  ;  the 
reverfe  happens  at  the  fame  time  in  the  fouthern  hemifphere  ESQ, 
as  is  evident  to  fight.  The  axis  of  the  tides  a  Cd  has  now  it’s  poles 
a  and  d  (being  always  90°  from  the  higheft  elevations)  in  the  ardic 
and  antarctic  circles ;  and  therefore  it  is  plain,  that  at  thefe 
circles  there  is  but  one  tide  of  flood,  and  one  of  ebb,  in  the  lunar 
day.  For  when  the  point  a  revolves  half  round  to  b,  in  twelve 
lunar  hours,  it  lias  a  tide  of  flood  ;  but  when  it  comes  to  the  fame 
point  a  again  in  twelve  hours  more,  it  has  the  loweft  ebb.  In 
(even  days  afterward,  the  moon  M  comes  to  the  equinoftial  circle, 
and  is  over  the  equator  E  Q,  when  both  elevations  defcribe  the 
equator  ;  and  in  both  hemifpheres,  at  equal  diftances  from  the  equa¬ 
tor,  the  tides  are  equally  high  in  both  parts  of  the  lunar  day.  All  the 
phenomena  being  reverfed,  when  the  moon  has  fouth  declination,  to 
what  they  were  when  her  declination  was  north,  require  no  farther 
defeription. 

Tides  happen  to  different  places  at  all  diftances  of  the  moon  from 
the  meridian,  and  confequently  at  all  hours  of  the  lunar  day. 

It  is  to  be  confidered,  that,  in  order  to  allow  the  tides  their  full 
motion,  the  ocean,  in  which  they  are  produced,  ought  to  be  ex¬ 
tended  from  eaft  to  weft  90°  at  leaft.  Becaufe  the  places,  where  the 
moon  raifes  moll,  and  moft  deprefles  the  water,  are  at  that  diftance 
from  each  other.  Hence  it  appears,  that  it  is  only  in  the  great 
oceans  that  luch  tides  can  be  produced,  and  why  in  the  larger  Pa¬ 
cific  ocean  they  exceed  thofe  in  the  Atlantic  c.cean.  Hence  alfo  it 
is  obvious,  why  the  tides  are  not  fo  great  in  the  torrid  zone,  be¬ 
tween  Africa  and  America,  where  the  ocean  is  narrower,  as  in  the 
temperate  zones  on  either  fide ;  and  vve  may  hence  alfo  underftand, 
why  the  tides  are  fo  fmall  in  iflands  that  are  very  far  diftant  from 
the  ftiores.  It  is  manifeft,  that,  in  the  Atlantic  ocean,  the  water 
cannot  rife  on  one  fhore  but  by  defeending  on  the  other;  fo  that,  at 
the  intermediate  diftant  iflands,  it  muft  continue  at  a  mean  height 
betwixt  it’s  elevation  on  one  and  on  the  otheT  fhore.  But  when 
tides  pafs  ov8r  Ihoals,  and  through  ftraits  into  bays  of  the  lea,  their 
motion  becomes  more  various,  and  their  height  depends  on  many 
circumftances. 

The  example  of  the  / ides  in  the  port  of  Batfha,  in  the  kingdom 
ofTunquinin  the  Eaft  Indies,  20°  go'  north  latitude,  which  are 
very  extraordinary,  and  different  from  all  others  we  have  yet  heard  of, 
may  fuffice. 

T'he  day  in  which  the  moon  pafles  the  equinoctial,  the  water 
ftagnates  there  without  any  motion  :  as  the  moon  removes  from  the 
equino&ial,  the  water  begins  to  rife  and  fall  once  a  day;  and 
it  is  highwater  at  the  fetting  of  the  moon,  and  low  water  at  her 
rifing.  This  daily  tide  increafes  for  about  feven  or  eight  days,  and 
then  decreafes  for  as  many  days  by  the  fame  degrees,  till  this  motion 
ceafes,  when  the  moon  has  returned  to  the  equinoctial.  When  five 
has  paifed  the  equinoctial,  and  declines  toward  the  fouth  pole,  the 
water  rifes  and  falls  again  as  before  ;  but  it  is  high  water  now  at  the 
rifing,  and  low  water  at  the  fetting  of  the  moon. 

Sir  Ifaac  Newton,  in  order  to  account  for  this  extraordinary  tide, 
confiders  that  there  are  two  inlets  to  this  port  at  Balflia,  one  from 
the  Chinefe  ocean,  betwixt  the  continent  and  the  Manilas,  the 
other  from  the  Indian  ocean  betwixt  the  continent  and  Borneo. 
This  leads  him  to  propofe,  as  a  folution  of  this  phenomenon,  that 
a  tide  may  arrive  at  Batfha,  through  one  of  thefe  inlets,  at  the 
third  hour  of  the  moon  ;  and  another  through  the  other  inlet  fix 
hours  after,  at  the  ninth  hour  of  the  moon.  For,  while  thefe  tides 
are  equal,  the  one  flowing  in  as  the  other  ebbs  out,  the  water  muft 
ftagnate  ;  now  they  are  equal  when- the  moon  is  in  the  equinoCtial  ; 
but  as  foon  as  the  moon  begins  to  decline  on  the  fame  fide  of  the 
equator  with  Batfha,  it  has  been  fhewn  that  the  diurnal  tide  muft 
exceed  the  noCturnal,  fo  that  two  greater  and  two  lefler  tides  muft 
arrive  at  Batfha  by  turns.  The  difference  of  thefe  will  produce  an 
agitation  of  the  water,  which  will  rife  to  its  greateft  height  at  the 
mean  time  betwixt  the  two  greateft  tides,  and  fall  loweft  at  a 
mean  time  betwixt  the  two  leaft  tides ;  fo  that  it  will  be  high  water 
about  the  fixth  hour  at  the  fetting  of  the  moon,  and  low  water  at 
her  rifing.  When  the  moon  has  got  to  the  other  fide  of  the  equi¬ 
noctial,  the  noCturnal  tide  will  exceed  the  diurnal:  and,  therefore, 
the  high  water  will  be  at  the  rifing,  and  low  water  at  the  fetting  of 
the  moon. 

The  fame  principles  will  ferve  to  account  for  other  extraordinary 
tides,  which,  we  are  told,  are  obferved  in  places  whofe  fituation  ex- 
pofes  them  tofuch  irregularities. 

Geographical  Paradoxes. 

Paradox  I.  There  is  a  remarkable  river  on  the  continent  of  Europe, 
over  which  there  is  a  bridge  of  fuch  a  breadth,  that  above  three 
thouland  men  may  pafs  along  it  abreaft,  without  crouding  one 
another  in  the  leaft. 

Solution.  This  is  meant  of  a  river  that  runs  under-ground,  and  fuch 
there  are  in  many  places;  as  the  Guadiana  in  Spain,  and  the  Mole 
in  Surrey,  which  laft  runs  under  ground  from  Darking  to  Leather- 
head,  being  upwards  of  four  meafured  miles,  a  fpace  fufficient  for 
twice  three  thoufand  men  to  walk  abreaft  without  crouding. 

Par.  II.  There  is  a  large  plain  in  Afia,  able  to  contain  fixty  thou¬ 
sand  men  drawn  up  in  battle  array  ;  but  if  that  number  of  men  were 
actually  drawn  up,  it  would  beimpoflible  for  more  than  one  of  them 
to  Hand  upright  upon  the  faid  plain. 

No.  87.  Vol.  II. 

Sol.  Mathematicians  demonftrate,  that  a  plane  can  touch  a  fphere 
only  in  one  point ;  and  therefore  as  the  earth  is  fpherical,  fuppofe  any 
number  of  men  te  ftand  upon  a  horizontal  plane,  that  man  only  who 
Hands  upon  the  point  of  contaCt  can  be  faid  to  ftand  upright  with  re- 
fpeCt  to  the  center  of  the  globe. 

Par.  III.  There  are  three  places  on  the  globe,  lying  under  the 
fame  meridian,  and  at  fuch  a  diftance,  that  the  latitude  of  the  third 
fin  pafles  that  of  the  fecond,  juft  fb  many  degrees  and  minutes  as  the 
latitude  of  the  fecond  furpafles  that  of  the  firft  ;  and  yet  the  true  dif¬ 
tance  of  the  firft  and  third  from  the  fecond  is  not  the  fame  by  feveral 
miles. 

Sol.  The  figure  of  the  earth  being  not  exaCtly  round,  as  is  ge¬ 
nerally  conceived,  but  what  geometricians  call  an  oblate  fpheroid, 
which  is  the  fhape  of  a  bowl,  having  one  of  it’s  diameters  longer  than 
the  other ;  confequently,  this  fpheroidical  figure  of  the  earth  will 
caufe  fuch  a  difference  as  the  paradox  expreffes. 

Par.  IV.  There  are  two  places  in  Europe,  fo  fituated  in  refpeCt  to 
one  another,  that  though  the  firft  lies  eaft  from  the  fecond,  yet  the  fe¬ 
cond  is  not  weft  from  the  firft. 

Sol.  By  placing  the  artificial  globe  in  an  oblique  pofition,  it  will 
appear,  that  although  two  places  bear  due  eaft  and  weft  from  one 
another,  yet  meafured  by  the  quadrant  of  altitude,  they  will  not  an- 
fwer  to  the  true  bearing  as  on  the  natural  globe. 

Par.  V,  There  is  a  certain  European  iiland,  which  frequently  alters 
both  it’s  longitude  and  latitude. 

Sol.  There  are  floating  iflands  in  feveral  parts  of  the  world,  which 
therefore  change  their  longitude  and  latitude  as  they  are  moved  from 
one  place  to  another. 

Par.  VI.  There  is  a  certain  place  in  the  iflarid  of  Great  Britain, 
where  the  ftars  are  always  vifible  at  any  time  of  the  day,  if  the  fky 
be  clear. 

Sol.  At  the  bottom  of  a  deep-well,  or  coal-pit,  the  furrounding 
light  which  the  atmofphere  fpreads  in  the  open  air  does  not  prefs 
upon  the  fight ;  fo  that  if  the  fhaft  of  the  well  or  pit  be  ftrait,  and 
there  be  ftars  in  or  near  the  zenith,  they  may  be  difeerned  by  looking 
up  ftedfalliy  a  minute  or  two,  fhould  no  cloud  intervene.  Several 
altronomers  have  had  wells  for  the  fake  of  obferving  the  ftars  in  the 
day-time. 

Any  ofi  our  numerous  and  refine  SI  able  readers ,  who  wifh  to  be  acquainted 
with  farther  particulars  refpeSting  this  important  fcience,  are  referred  to 
MILLAR’s  New  Syfiem  s/  Geography,  where,  independent  of  the 
ufeful  geographical  dejeriptions ,  and  the  New  Difcoveries  in  the  fouthern 
and  northern  hemifpheres,  a  variety  of  copious  and  entertaining  narratives 
are  introduced,  together  with  accounts  of  tbe  cufioms,  manners,  laws, 
government,  idc.  of  the  different  nations  and  regions  in  the  known  world. 
Thofe  curious  perfons  alfo,  who  would  obtain  beautiful  views  and  circum- 
Jhintial  dejeriptions  of  every  minute  particular  relating  to  the  firfi,  fecond, 
third  and  laft  voyages  of  the  celebrated  Captain  Cook,  are  defired  to  confult 
ANDERSON’s  New  FOLIO  Edition  of  Cook ’s  Voyages,  OV. 
comprifed  in  eighty  numbers. 

The  author  of  this  fyfem,  in  forming  the  parts  relating  to  foreign 
countries,  acknowledges  be  is  much  indebted  to  the  above  valuable  works, 
and  with  rejpeSf  to  Great  Britain,  he  refers  thofe  who  wifi  for  farther 
information,  to  WALPOOLE’s  New  British  Traveller;  and 
T horntont  Hillory  and  Survey  of  London  (which  we  have  carefully 
confultedj  will  furnijh  a  moft  full  and  complete  account  of  the  firfi  metro¬ 
polis  on  the  face  of  the  globe. 

GEOLOGY,  is  a  phyfiological  defeription  of  the  terraqueous 
globe,  fo  called  as  confiding  of  land  and  water.  This  branch  of  phi- 
lofophy  is  divided  into  two  others,  viz.  1.  Geography,  which  treats 
of  the  dry  land  ;  and,  2.  Hydrography,  which  treats  of  the  watery 
parts  of  the  globe,  and  the  properties  of  water  in  general. 

GEOMANCY,  according  to  Polydore  Virgil,  is  a  fpecies  of  divi¬ 
nation  performed  by  means  of  chinks  made  in  the  ground.  Others 
think  it  confifted  in  making  a  number  of  little  points,  or  dots,  on 
paper,  at  random;  conlidering  the  various  lines  and  figures  which 
thofe  points  prefent;  and  thence  forming  a  pretended  judgment  of 
futurity,  and  deciding  any  queftion  propofed. 

GEOMETRICAL,  in  general,  an  appellation  given  to  whatever 
belongs  to,  or  is  connected  with,  geometry. 

Geometrical  conftruSlion  of  an  equation,  is  the  contriving  and 
drawing  of  lines  and  figures,  whereby  to  demonftrate  the  equation, 
theorem,  or  canon,  to  be  geometrically  true.  See  Construction 
of  equations. ' 

Geometrical  line,  or  curve,  called  alfo  algebraic  line,  or  curve, 
is  that  wherein  the  relations  of  the  abfeiffes  to  the  femiordinates  may 
be  expreffed  by  an  algebraic  equation.  See  Curve. 

Geometrical  lines  are  diltinguifhed  into  claffes,  orders,  or  ge¬ 
nera,  according  to  the  number  of  the  dimenfions  of  the  equation  that 
expreftes  the  relation  between  the  ordinates  and  the  abfeiffes :  or,  which 
amounts  to  the  fame  thing,  according  to  the  number  of  points  in  which 
they  may  be  cut  by  a  right  line. 

Thus,  a  line  of  the  firft  order  will  be  only  a  right  line :  thofe  of 
the  fecond,  or  quadratic  order,  will  be  the  circle,  and  the  conic  fac¬ 
tions  ;  and  thofe  of  the  third,  or  cubic  order,  will  be  the  cubical  and 
Nelian  parabolas,  the  ciffoid  of  the  ancients,  &c. 

But  a  curve  of  the  firft  gender  (becaufe  a  right  line  cannot  be 
reckoned  among  the  curves)  is  the  fame  with  a  line  ol  the  fecond 
order  ;  and  a  curve  of  the  fecond  gender,  the  fame  with  a  line  of  the 
third  order  ;  and  a  line  of  an  infinitelimal  order  is  that,  which  a  right 
line  may  cut  into  infinite  points  ;  as  the  fpiral,  cycloid,  the  quadratrix, 
and  every  line  generated  by  the  infinite  revolutions  of  a  radius. 

Geometrical  method  of  the  ancients.  They  eftablifhed  the 
higher  parts  of  their  geometry  on  the  fame  principles  as  the  elements 
of  that  fcience,  by  demonftrations  of  the  fame  kinds ;  and  feem  to 
have  been  careful  not  to  fuppofe  any  thing  done,  till  by  a  previous 
problem  they  had  lhevvn  how  it  was  to  be  performed.  Far  lefs  did 
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they  fuppofe  any  tiling  to  be  clone  that  cannot  be  conceived,  as  a 
line  or  ieries  to  be  actually  continued  to  infinity,  or  a  magnitude  to 
be  diminifhed  till  it  becomes  infinitely  lefs  than  what  it  was.  The 
elements  into  which  they  rcfolved  magnitudes  were  finite,  and  fuch 
as  might  be  conceived  to  be  real.  , 

Geometrical  proportion,  is  a  fimilitude  or  identity  of  ratios. 
Thus,  if  A  be  to  B,  as  C  to  D,  they  are  in  geometrical  proportion  : 
fo  8,  4,  30,  and  i^,  are  geometrical  proportionals. 

Geometrical  folution  of  a  problem,  is  when  it  is  folved  according 
to  the  rules  of  geometry,  and  by  fuch  lines  as  are  truly  geometrical, 
and  agreeable  to  the  nature  of  the  problem. 

Geometrical  proportionals ,  are  quantities  in  continual  pro¬ 
portion  ;  or  which  proceed  in  the  fame  conltant  ratio  ;  as  6,  12, 
24,  48,  96,  192,  &c. 

GEOMETRY,  the  fcience,  or  doftrine  of  extenfion,  or  extended 
things,  that  is,  ol  lines,  furfaces,  or  lolids. 

A  New  and  Complete  System  of 

GEOMETRY. 

General  Hi/lory  of  Ancient  and  Modern  Geometers. 

Herodotus,  Diodorus,  and  Strabo,  affert  the  Egyptians  to  have 
been  the  firft  inventors  of  geometry ;  and  the  annual  inundations  ot 
the  Nile  to  have  been  the  occalion  of  it;  for  that  river  bearing 
away  all  the  bounds  and  land-marks  of  men’s  eftates,  and  covering 
the  whole  face  of  the  country,  the  people,  fay  they,  were  obliged  to 
dillinguilh  their  lands  by  the  confideration  of  their  figure  and  quan¬ 
tity  ;  and  thus,  by  experience  and  habit,  formed  themlelves  a  me¬ 
thod,  or  art,  which  was  the  origin  of  geometry.  A  farther  contem¬ 
plation  of  the  draughts  of  figures,  of  fields  thus  laid  down,  and 
plotted  in  proportion,  might  naturally  enough  lead  them  to  the  dif- 
covery  of  fume  of  their  excellent  and  wonderful  properties;  which 
fpeculation  continually  improving,  the  art  became  gradually  im¬ 
proved,  as  it  continues  to  do  to  this  day.  From  Egypt,  geometry  palled 
into  Greece,  where  it  continued  to  receive  new  improvements  in 
the  hands  of  Thales,  Pythagoras,  Archimedes,  Euclid,  &c.  The 
elements  in  geometry,  written  by  this  laft  in  fifteen  books,  are  a  mofl 
convincing  proof  to  what  peitedfion  this  fcience  was  carried  among 
the  ancients.  However,  it  mult  be  acknowledged,  that  it  fell  fliort  of 
modern  geometry,  the  bounds  of  which,  what  by  the  invention  of 
fluxions,  and  the  difcovery  of  the  almolt  infinite  order  of  curves,  are 
greatly  enlarged. 

We  may  diltinguilh  the  progrefs  of  geometry  into  three  ages:  the 
firft  of  which  was  in  it’s  meridian  glory,  at  the  time  when  Euclid’s 
Elements  appeared :  the  fecond,  beginning  with  Archimedes, 
reaches  to  the  time  of  Des  Cartes,  who,  by  applying  algebra  to  the 
elements  of  geometry,  gave  a  new  turn  to  this  fcience,  which  has 
been  carried  to  it’s  utmoll  perfection  by  Sir  Ifaac  Newton,  and 
Leibnitz.  But  Newton  contributed  to  the  progrefs  of  pure  geometry 
by  his  two  treatifes  De  Quadrature.  Curvarum,  and  Enumeratio 
Linearum  Tertii  Ordinis;  fee  Curve  :  and  ftill  farther  by  his  in¬ 
comparable  and  immortal  work,  intitled  Philofophix  Naturalis  Prin- 
cipia  Mathematica,  which  will  always  be  confidered  as  the  molt  cx- 
tenlive  and  fuccefsful  application  of  geometry  to  phyfics. 

The  modern  geometers  are  innumerable  ;  and  the  name  of  Cotes, 
Maclaurin,  Simplon,  &c.  will  always  be  held  in  elteem  and  ve¬ 
neration  by  thofe  who  are  devoted  to  the  Itudy  of  geometry  and  ma¬ 
thematics. 

The  province  of  geometry  is  almolt  infinite:  few  of  our  ideas  but 
may  be  reprefented  to  our  imagination  by  lines  ;  upon  which  they 
Itrait  become  of  geometrical  confideration  ;  it  being  geometry  alone 
that  makes  comparifons,  anfl  finds  the  relation  of  lines. 

All  the  fciences  which  confider  things  fufceptible  of  more  and  lefs, 
i.  e.  all  the  precife  and  accurate  fciences,  may  be  referred  to  geometry. 

The  ufeittlnefs  of  this  fcience  extends  to  almolt  every  art  and 
fcience.  It  is  by  the  help  of  it  that  altronomers  turn  their  obfer- 
vations  to  advantage  ;  regulate  the  duration  of  times,  feaforis,  years, 
cycles,  and  epochas ;  and  meafure  the  diltance,  motions,  and  mag¬ 
nitudes  of  the  heavenly  bodies.  It  is  by  it  that  geographers  deter¬ 
mine  the  figure  and  magnitude  of  the  whole  earth  ;  and  delineate 
the  extent  and  bearings  of  kingdoms,  provinces,  harbours,  &c.  It 
is  from  this  fcience  too,  that  architedls  derive  their  juft  meafures, 
in  the  conftrufliori  of  public  edifices  as  well  as  of  private  houfes. 
It  is  by  the  allilfance  of  geometry,  that  engineers  conduit  all  their 
works,  take  the  fituation  and  plans  of  towns,  the  diftances  of  places, 
and  the  meafure  of  fuch  things  as  are  only  acceftible  to  the  fight. 
It  is  not  only  an  introduction  to' fortification,  but  highly  necelTary  to 
moft  mechanics,  efpeciallv  carpenters,  joiners,  mathematical  in- 
ftrument-makers,  and  all  who  profefs  deftgning. 

On  geometry  Iikewife  depends  the  theory  of  muftc,  optics,  per- 
fpeilive,  drawing,  mechanics,  hydraulics,  pneumatics,  See. 

Defcriptive  Principles  and  Parts  of  the  Science. 

Geometry  (of  yvj,  earth,  and  fjeeTfciv,  to  meafure,)  is  the  fcience 
or  do£trine  of  extenfion,  or  extended  things,  that  is,  of  lines,  fur- 
faces,  and  folids  ;  and  it  is  divided  into  four  parts,  viz.  planimetry, 
altimetry,  longimetry,  and  ftereometry. 

Planimetry  is  that  part  of  geometry  which  conftders  lines,  and  plain 
figures,  without  any  confideration  of  heights  or  depths  ;  but  it  is  more 
particularly  reftrained  to  the  menfuration  of  planes,  or  furfaces. 

This  art,  of  meafuring  the  furfaces  or  planes  of  things,  is  per¬ 
formed  with  the  fquares  of  long  meafures,  as  fquare  inches,  fquare 
feet,  fquare  yards,  (quare  perches,  &c.  that  is,  by  fquares  whole  ftdes 
are  an  inch,  a  toot,  a  yard,  a  perch,  &c.  So  that  the  area,  or  center 
ot  any  furface  is  laid  to  be  found,  when  we  know  how  many  fuch 
fquare  inches,  feet,  yards,  &c.  it  contains. 

Altimet-y  is  the  art  of  taking  or  meafuring  altitudes  or  heights. 


whether  acceftible  or  inacceflible.  This  art  makes  the  firft  part  of 

geometry. 

Longimetry  is  the  art  of  meafuring  lengths ;  both  acceftible,  as 
roads,  Ccc.  and  inaceellible,  as  arms  of  the  fea. 

Stereometry  teaches  how  to  meafure  folid  bodies,  i.  e.  to  find  the 
folidity,  or  folid  contents  of  bodies;  as  globes,  cylinders,  cubes, 
velfels,  lhips,  &c. 

Geometry,  again, -is  diftinguiftted  into fpeculative  and  praClical. 

The  firft  contemplates  the  properties  of  continuity  ;  demonftrates  the 
truth  of  general  propofitions,  called  theorems. 

The  fecond  applies  thofe  fpeculations  and  theorems,  to  particular 
ufes  in  the  folution  of  problems. 

Speculative  geometry,  again,  may  be  divided  into  elementary  and 
fublime. 

Elementary  or  common  geometry  is  that  employed  in  the  confide¬ 
ration  of  right  lines,  and  plain  furfaces,  and  folids  generated  there¬ 
from. 

Higher  or  fublime  geometry  is  that  employed  in  the  confideration 
of  curve  lines,  conic  fedltons,  and  bodies  formed  thereof. 

But  previous  to  either  part,  we  muft  obferve  that  there  are  three 
forts  of  principals  from  which  all  geometrical  propofitions  are  de¬ 
duced,  viz.  the  definition,  poftulate,  and  axiom. 

We  call  definition,  the  explication  of  the  name,  or  of  the  thing  ; 
as  when  fomebody  favs  that  he  underftands  by  the  name  of  triangle, 
a  figure  compofed  of  three  lines- 

A  poftulate  is  a  clear,  evident  propofition  wherein  it  is  affirmed 
or  denied,  that  fomething  may  or  may  not  be  done. 

An  axiom  is  a  felf-evident  truth,  or  a  propofition,  whofe  truth  every 
perfon  perceives  at  firft  fight :  thus,  that  the  whole  is  greater  than 
it’spart,  is  an  axiom. 

Then  of  propofitions,  fome  propofe  fomething  to  be  done,  and 
are  problems ;  as  to  divide  a  line,  to  make  an  angle,  to  draw  a  circle 
through  three  points  not  in  a  right  line  :  others  consider  the  properd 
ties  ot  things  already  made,  or  done  ;  and  are  called  theorems.  Thus 
if  a  triangle  be  compared  with  a  parallelogram,  ftanding  on  the  fame 
bafe,  and  of  the  fame  altitude,  and  partly  from  their  immediate  defi¬ 
nitions,  and  partly  from  other  of  their  properties  already  determined, 
it  is  inferred  that  the  parallelogram  is  double  the  triangle,  that  pro¬ 
pofition  is  a  theorem. 

T  wo  things  are  to  be  chiefly  regarded  in  every  theorem,  viz.  the 
propofition,  and  the  demonftration :  in  the  firft  is  expreffed  what 
agrees  to  fome  certain  things  under  certain  conditions,  and  what  does 
not.  In  the  latter,  the  reafons  are  laid  down  by  which  the  underftand- 
ing  comes  to  conceive,  that  it  does,  or  does  not  agree  thereto. 

There  are  various  kind  of  theorems  ;  as,  univerfal,  particular,  nega¬ 
tive,  local,  plane,  folid,  reciprocal. 

Univerfal  theorem,  is  that  which  extends  to  any  quantity,  without 
reftri&ion,  univerfally ;  as  this,  that  the  reflangle  of  the  fnm,  and 
difference  of  any  two  quantities  is  equal  to  the  difference  of  their 
fquares. 

Particular  theorem  is  that,  which  extends  only  to  a  particular 
quantity ;  as  this,  in  an  equilateral  right-lined  triangle,  each  of  the 
angles  is  60  degrees. 

Negative  theorem  is  that,  which  exprelTes  the  impoffibility  of  an 
affertion  ;  as,  that  the  fum  of  two  biquadrate  numbers  cannot  make 
a  fquare  number. 

Local  theorem  is  that,  which  relates  to  a  furface ;  as,  that  triangks 
of  the  fame  bafe  and  altitude  are  equal. 

Plane  theorem,  is  that  which  either  relates  to  a  re&ilinear  furface, 
or  to  one  terminated  by  the  circumference  of  a  circle  ;  as,  that  all 
angles  in  the  fame  fegment  of  a  circle  are  equal. 

Solid  theorem  is  that,  which  conliders  a  fpace  terminated  by  a 
folid  line  ;  that  is,  by  any  of  the  three  conic  fedlions,  e.  gr.  this,  that 
if  a  right  line  cut  two  afymptotic  parabolas,  it’s  two  parts  terminated 
by  them  fhall  be  equal. 

Reciprocal  theorem  is  one,  whofe  converfe  is  true  ;  as,  that  if  a 
triangle  has  two  equal  fides,  it  muft  have  two  equal  angles :  the 
converfe  of  which  is  Iikewife  true,  that  if  it  has  two  equal  angles, 
it  muft  have  two  equal  fides. 

Others  are  only  laid  down  in  order  to  clear  the  way  for  fome  fol¬ 
lowing  demonftration ;  and  prefixed  either  to  theorems,  in  order  to 
render  their  demonftration  lefs  perplexed  and  intricate ;  or  to  pro¬ 
blems,  to  make  their  refolutions  more  eafy  and  fhort ;  and  thefe  are 
called  lemmas.  Thiis,  to  prove  a  pyramid  one  third  of  a  prifm,  or  pa¬ 
rallelepiped,  of  the  fame  bafe  and  height  with  it ;  the  demonftration 
whereof  in  the  ordinary  way  is  difficult  and  troltblefome  ;  this  lemma 
may  be  premifed,  which  is  proved  in  the  rules  of  progreffion,  that 
the  fum  of  the  feries  of  the  fquares,  in  numbers  in  arithmetical  pro¬ 
greffion,  beginning  from  o,  and  going  on  1,4,  9,  16,  25,  36,  &c.  is 
always  fubtriple  of  the  fum  of  as  many  terms  equal  to  the  greateft  ; 
or  is  always  one  third  of  the  greateft  term  multiplied  by  the  number 
of  terms.  Thus  to  find  the  Inflexion  of  a  curve  line,  this  lemma 
is  firft  premifed  ;  that  the  tangent  may  be  drawn  to  the  given  curve, 
in  a  given  point. 

From  thefe  general  and  neceffary  obfervations,  we  fhall  proceed 
with  an  account  of  the  refpe&ive  fttbjetfts  appertaining  to  geometry > 
with  fuitable  references  to  the  various  plates  of  illuftration. 

Definitions  of  Terms  ufed  in  Geometry;  alphabetically  ar¬ 
ranged,  and  adapted  both  tf  Theory  and  Pratlice. 

Altitude,  is  one  of  the  three  dimenfiorts  of  body,  being  the  fame 
with  what  is  otherwife  called  height.  For  a  full  definition  of  the 
term,  refer  to  p.  90. 

Vertical  Ancles.  Two  angles  (as  v  and  at)  f  Plate  168,  fig.  18,) 
are  faid  to  be  vertical,  if  the  legs  of  one  of  them,  AE  and  E  B,  be 
only  continuations  of  the  legs  of  the  other,  C  D  and  D  E.  See  tfle 
article  Angles. 

Catenaria,  in  the  higher  geometry,  is  the  name  of  a  curve  line 

formed 
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*ormed  by  a  rope  hanging  freely  from  two  points  of  fufpenfion,  &c. 
See  the  term  more  largely  defined  in  p.  463,  464. 

Chord,  and  Chord  of  the  complement  of  an  arch,  &c.  fee 
them  amply  defined  under  the  article  Chord,  in  geometry ,  p.  514, 

515. 

Circumscribing,  in  geometry.  Refer  to  that  article*  in  p. 
527. 

Elliptic  Compasses,  for  drawing  ellipfes  or  ovals.  Refer  to  the 
article  Compasses,  p.670. 

Proportional  Compasses,  are  fuch  as  have  two  legs,  but  four 
points,  which,  when  opened,  are  like  a  crofs,  as  not  having  the 
joint  at  the  end  of  the  leg,  like  compaftes.  Their  ufe  is,  to  divide 
lines  and  circles  into  equal  parts,  or  to  perform  the  operations  of  the 
fedtor,  at  one  opening  of  them.  See  further,  under  the  article 
Compasses,  p.  670. 

Complement,  and  Complements  of  a  parallelogram.  See 
Complement,  &c.  p.  671. 

Contact,  and  Angle  of  Contact.  Refer  to  that  article,  in 

p.  ,591. 

Cube,  is  a  folid  body,  confiding  of  fix  equal  fquare  fides.  See 
the  article  Cube,  in^p.  634. 

Curve,  is  a  line,  which  running  on  continually  in  all  diredlions 
may  be  cut  by  one  right  line  in  more  points  than  one.  See  a  full 
account  of  the  dodlrineof  Curves,  in  p.  642,  &c. 

Cycloid,  is  a  curve  of  the  tranfcendental  kind,  and  largely  de¬ 
fined  in  p.  648. 

Cylinder,  a  round  folid,  having  it’s  bafes  circular,  equal,  and 
parallel.  See  it  more  accurately  defcribed  in  p.  649,  650. 

Diacaustic  curve,  or  caujlic  by  refraction,  is  a  fpecies  of 
cauftic  curves,  whofe  genefis  may  be  thus  conceived  : 

Imagine  an  infinite  number  of  rays,  as  BA,  BM,  B  D,  &c. 
( Plate  168 ,fig.  20,)  ilfuing  from  the  fame  luminous  point,  B,  to  be 
refradted  from,  or  to  the  perpendicular  MC,  in  the  curve  AM  D  ; 
and  fo,  as  that  C  E,  the  fines  of  the  angles  of  the  incidence  C  M  E  be 
always  to  CG,  the  fines  of  the  refradted  angles  C  M  G,  in  a  given 
ratio:  then  the  curve  line,  which  touches  all  the  refradted  rays,  is 
called  the  diacaufiic. 

Diagonal,  is  a  right  line  drawn  acrofs  a  parallelogram,  or 
other  quadrilateral  figure,  from  the  vertex  of  one  angle  to  that  of 
another. 

Such  is  the  line  PN  ( Plate  168,  fig.  21,)  drawn  from  the  angle 
P,  to  N. 

Some  authors  call  it  diameter,  and  others  the  diametral  of  the 
figure. 

It  is  demonftrated,  1.  That  every  diagonal  divides  a  parallelogram 
into  two  equal  parts.  2.  Two  diagonals,  drawn  in  any  parallelo¬ 
gram,  bifedi  each  other.  3.  The  diagonal  of  a  fquare  is  incommen- 
furable  with  one  of  it’s  fides. 

Add,  4.  Avery  noble  theorem  in  elementary  geometry,  firfl  demon¬ 
ftrated  by  Mr.  Lagny,  in  the  Memoires  de  l’Academie  Royale  de 
Sciences,  an.  1706,  is,  that  the  fum  of  the  fquares  of  the  two  diagonals 
of  every  parallelogram  is  equal  to  the  fum  of  the  fquares  of  the  four 
fides. 

It  is  evident,  at  firft  fight,  that  the  famed  47th  propofition  of  Eu¬ 
clid,  fo  richly  worth  the  hecatomb  it  coft  the  author,  is  only  a  parti¬ 
cular  cafe  of  this  propofition  :  for  if  the  parallelogram  be  redtangled, 
it  follows  of  courfe,  that  the  two  diagonals  are  equal ;  and,  of  confe- 
quence,  that  the  fquare  of  a  diagonal,  or,  which  is  the  fame  thing, 
the  fquare  of  the  hypothenufe  of  a  right  angle,  is  equal  to  the  fquares 
of  the  two  fides.  If  a  parallelogram  be  oblique-angled,  and,  ot  con- 
fequence,  the  two  diagonals  unequal,  as  is  the  more  ufual  cafe,  the  pro¬ 
pofition  becomes  of  more  extenlive  ufe. 

The  demonftration,  in  oblique-angled  parallelograms,  is  thus: 
fuppofe  the  oblique-angled  parallelogram  A  BCD  ( Plate  168,  fig. 
22,)  whereof  B  D  is  the  greater  diagonal,  and  AC  the  lelfer:  from 
the  point  A,  of  the  obtufe  angle  DAB,  let  fall  a  perpendicular  AE, 
to  the  fide  C  D  ;  and  from  the  point  B  another  perpendicular  B  F  to 
the  fide  DC.  Then  are  the  triangles  ADE,  BCF  equal,  and 
fimilar,  as  AD  is  equal  to  B  C,  and  the  angle  ADE,  BCF,  as  well 
as  A  ED,  BFC,  are  alfo  equal;  confequently,  D  E  is  equal  to  C  F. 
Now,  by  Euclid,  prop.  1 2,  lib.  ii.  in  the  obtufe-angled  triangle  B  DC, 
the  fquare  of  the  fide  B  D  is  equal  to  the  lum  of  the  fquares  of 
B  C,  and  C  D,  together  with  double  the  redtangle  of  C  F  by  C  D  ;  and 
by  the  13th,  lib.  ii.  in  the  triangle  DAC,  the  fquare  of  the  fide 
AC  is  equal  to  the  fum  of  the  fquares  of  AD,  and  CD,  abating 
double  the  redtangle  of  the  fame  CD,  by  D  E,  equal  to  C  F.  Con¬ 
fequently,  the  former  excefs  precifely  compenfating  this  defedt,  the  fum 
of  the  fqugres  of  the  two  diagonals  is  equal  to  the  fum  of  the  fquares 
of  the  four  fides.  Q.  E.  D. 

Hence,  in  every  rhombus,  or  lozenge,  knowing  one  fide,  and  a 
diagonal  ;  the  other  diagonal  will  likewife  be  known:  for,  as  the  four 
fides  are  equal,  fubtradting  the  fquare  of  the  given  diagonal  from  qua¬ 
druple,  the  fquare  of  the  given  fides,  the  remainder  is  the  fquare  of  the 
diagonal  required. 

In  the  theory  of  compound  motions  this  propofition  is  likewife  of 
great  ufe  ;  for,  in  an  oblique-angled  paraHelogiam,  the  greater  dia¬ 
gonal  being  the  fubtenfe  of  an  obtufe,  and  the  lelfer  of  an  acute 
angle,  which  is  the  complement  of  the  former,  the  greater  will  be 
the  greater,  and  the  lefs  the  lefs,  as  the  obtufe  angle  is  the  greater ; 
fo  that  if  the  obtufe  angle  be  conceived  to  increafe  till  it  be  infini'.ely 
great,  with  regard  to  the  acute  one ;  or,  which  amounts  to  the  lame 
thing,  if  the  two  contiguous  fides  of  the  parallelogram  be  extended 
diredtly,  end  to  end,  in  a  right  line,  the  great  diagonal  becomes  the 
fum  of  the  two  fides,  and  the  lelfer  one,  nothing.  Now,  two  con¬ 
tiguous  fides  of  a  parallelogram  being  known,  together  with  the 
angle  they  include,  it  is  eafy  to  find  the  fubtenfe  of  that  angle,  i.  e. 
one  of  the  diagonals  of  the  parallelogram,  in  numbers;  which  done, 
Mr.  de  Lagny's  propofition  gives  the  other.  Which  fecond  dingo- 


[  l  °35 

nal,  thus  found,  is  the  line  that  would  be  defcribed  by  a  body  im., 
pellcd  at  the  fame  time  by  two  forces,  which  fhould  have  the  fame 
ratio  to  each  other  as  the  contiguous  tides  have,  and  adt  in  thofe  two 
directions  :  which  diagonal  the  body  would  dtferibe  in  the  fame  time, 
as  it  would  have  defcr.bed  either  of  the  contiguous  fides  in,  if  only 
impelled  by  the  force  correfponding  thereto.  This  is  one  of  the 
great  ufes  of  the  propofition  ;  for  the  ratio  of  two  forces,  and  the 
angle  they  make,  being  given,  it  is  frequently  necelfary  to  deter¬ 
mine,  in  numbers,  »the  line  a  body,  impelled  by  two  forces,  would 
deferibe  in  a  certain  time.  See  Composition  of  Motion. 

All  the  fides  of  a  redtilinear  figure,  as  A  B,  B  C,  C  D,  D  E,  E  A 
[fig.  23,)  and  the  angles  O,  and  Y,  being  given,  to  find  the  diago¬ 
nals. 

In  the  triangle  ABE,  the  fides  A  B,  and  A  E,  being  given,  and 
the  angle  O,  the  angle  A  is  eafily  found  by  trigonometry  ;  and,  from 
this,  the  diagonal  BE.  And  after  the  like  manner,  the  triangle  BCD 
is  refolvc-d,  and  the  diagonal  BD  found. 

Since  ichnographies,  or  plans,  are  bc-ft  taken,  by  having  all 
the  fides  and  diagonals,  the  ufe  of  this  problem,  in  planimetry,  is  of 
fome  importance  ;  efpecially  to  fuch  as  aie  willing  to  have  their  work 
accurate,  though  at  the  expence  of  calculation. 

Diagram,  is  a  fcheme  for  explaining  and  demonftrating  the  pro¬ 
perties  of  any  figure,  whether  triangle,  fquare,  circle,  &c. 

Diameter,  (from  Sia,  and  to  meafure,)  in  geometry,  is  a 

right  line  palling  through  the  center  of  a  circle,  and  terminated  on 
each  fide  by  the  circumference  thereof. 

Diameter  may  likewife  be  defined  a  chord  palling  through  the  cen¬ 
ter  of  a  circle.  Such  is  the  line  AE  ( Plate  168,  fig.  24,)  pafiing 
through  the  center  C.  Hence  the  diameter  is  the  greateft  ot  all 
chords. 

Half  a  diameter,  as  C  D,  drawn  from  the  center  C  to  the  circum¬ 
ference,  is  called  the  femidiamder  or  radius. 

The  diameter  divides  the  circumference  into  equal  parts.  And  hence 
we  have  a  method  of  deferibing  a  fenucircle  upon  any  line;  afluming 
a  point  therein  for  the  center.  ♦ 

To  find  the  ratio  of  the  diameter  to  the  circumference,  has 
been  greatly  fought  for  by  the  mathematicians  ;  and  no  wonder  ;  in- 
afmuch  as,  if  this  were  juffly  given,  the  quadrature  of  the  circle  were 
accomplifhed. 

Archimedes  firft  propofed  a  method 'of  finding  it,  by  regular  poly¬ 
gons  inferibed  in  a  circle.  That  celebrated  author,  by  polygons  of 
96  fides,  found  the  rat»o  of  the  diameter  to  the  circumference  to  be 
as  7  to  22;  viz.  fuppofing  the  diameter  1,  the  perimeter  of  the  in¬ 
ferred  polygon  is  found  g-L-f-,  and  that  of  the  circumfcribed  gA. 

Later  authors  have  found  out  ratios  yet  nearer  truth;  but  as  their 
prolix  numbers  are  too  unwieldy  for  pradtice,  many  of  our  pradtical 
geometricians  alTume  the  diameter  to  be  to  the  circumference  as  100 
to  314;  or,  in  greater  circles,  as  10000  to  314 15,  in  which  pro¬ 
portion  Ptolemy,  Vidta,  and  Huygens  agree  with  Van  Ceulen.  Ad 
Metius  gives  us  the  ratio  113  to  355,  which  is  the  moft  accurate  of 
all  thofe  expreifed  in  fmall  numbers,  as  not  erring  3  in  xooooooo. 
Thofe  of  Archimedes  and  Metius,  or  the  proportion  of  1  to  3.  14I59, 
are  in  common  ufe. 

The  diameter  of  a  circle  being  given,  to  find  the  circumference 
and  area  ;  and  the  circumference  being  given,  to  find  the  diameter. 
The  ratio  of  the  diameter  to  the  circumference  being  had,  that  of  the 
circumference  to  the  diameter  is  bad  likewife.  T  hen  the  circum¬ 
ference  being  multiplied  into  the  fourth  part  ot  the  diameter,  gives  the 
area  of  the  circle.  Thus,  if  the  diameter  be  100,  the  circumference 
will  be  314,  and  the  area  of  the  circle  7850.  But  the  fquare  of  the 
diameter  is  10,000  :  therefore,  this  is  to  the  area  of  the  circle  as  10,000 
to  7850,  that  is,  as  1000  to  785  nearly. 

The  area  of  the  circle  being  given,  to  find  the  diameter.  To 
785,  1000,  and  the  given  area  ot  the  circle  246176,  find  a  fourth  pro¬ 
portional,  viz.  3113600,  which  is  the  fquare  ot  the  diameter:  out  of 
this  extradt  the  fquare  root,  and  it  is  the  diameter  itfelf. 

Diameter  of  a  conic  fedtion,  is  a  right  line,  as  AD,  (Plate 
fig.  p)(]  bifedting  all  the  ordinates  MlM,  &c.  in  P,  &c.  See 
Conic. 

This,  when  it  cuts  the  faid  lines  at  right  angles,  is  more  particu¬ 
larly  called  the  axis  of  the  curve,  or  feclion. 

Diameter,  iranfverfe,  is  a  right  line,  as  AB  ( Plate  144,  fig.  6, 
N°2,)  which  being  continued  each  way  between  two  curves,  bifedts 
parallel  right  lines  between  the  fame,  as  M  M. 

Diameter,  conjugate,  is  a  right  line,  bifedting  lines  drawn  paral¬ 
lel  to  the  tranfverfe  diameter. 

Diameter  of  afphere,  is  the  diameter  of  the  femicircle  by  whofe 
rotation  the  fphere  is  generated  ;  called  alfo  the  axis  of  the  fphere. 

Diameter  of  gravity,  is  a  right  line  pafiing  through  the  center 
of  gravity. 

Diameter  of  a  column,  is  it’s  thicknefs  juft  above  the  bafe.  From 
this  the _ module  is  taken,  which  meafures  all  the  other  parts  of  the 
column. 

Diameter  of  the  diminution,  is  that  taken  from  the  top  of  the 
fhaft. 

Diameter  of  the /welling,  is  that  taken  at  the  height  of  one  third 
from  the  bafe. 

DIRIGENT,  a  term  ufed  in  geometry,  expreffing  the  line  of 
motion,  along  which  a  deferibent  line,  or  furface,  is  carried  in  the 
genefis  of  any  plane,  or  folid  figure. 

Thus  if  the  line  A  B  ( Plate  HI,  fig.  8,)  /nove  parallel  to  itfelf,  and 
along  the  line  AC,  fo  that  the  point  A  always  keeps  in  the  line  A  C, 
a  parallelogram,  as  ABC D,  will  be  formed,  of  which  the  tide  AB 
is  the  deferibent,  and  the  line  A  C  the  dirigent.  So  alfo,  if  the  fur- 
face  ABC  D  be  fuppofed  to  be  carried  along  the  line  CE,  in  a  po- 
fition  always  parallel  to  itfelf  ir  it’s  firft  fituation,  the  folid  A  DEH 
will  be  formed,  where  the  furface  AD  is  the  deferibent,  and  the  line 
C  E  is  the  dirigent. 

Divisibility, 
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Divisibility,  is  a  paftive  power,  or  property  in  quantity, 
whereby  it  becomes  feparable  into  parts;  either  actually,  or  at  leaft 
mentally. 

The  Peripatetics  and  Cartefians  univerfally  hold  an  affeflion,  or 
property  of  all  matter,  or  body. 

The  Epicureans,  again,  hold  divijibility  to  agree  to  every  phyfical 
continuum,  as,  without  parts  adjacent  to  parts,  there  can  be  no  con¬ 
tinuity  ;  and  wherever  there  are  parts  fo  adjacent,  there  muft  be 
diviftbility.  But  they  deny  that  this  affe&ion  agrees  to  all  bodies;  for 
the  primary  corpufcles,  or  atoms,  they  hold  perfectly  infecable,  and 
indivfible. 

All  we  can  fay  on  this  fubjeft  is,  that  on  the  one  hand  it  is  cer¬ 
tain,  every  extended  corpufcle  mult  have  two  lides,  and  confequently 
is  divifible;  for  if  it  had  not  two  lides,  it  were  not  extended  ;  and  if 
it  had  no  extenfion,  an  alfemblage  of  divers  fuch  corpufcles  would  not 
compofe  a  body.  And,  on  the  other  hand,  the  infinite  diviftbility  fup- 
pofes  an  infinity  of  parts  in  the  minuted  corpufcles  ;  whence  it  follows 
that  there  is  no  body,  how  fmall  foever,  but  may  furnifh  as  many  fur- 
faces,  or  parts,  as  the  whole  globe  of  the  earth  can  ;  nay,  and  infinitely 
more  ;  which,  to  fay  no  worfe,  is  a  ftrange  paradox. 

The  infinite  divijibility  of  mathematical  quantity  is  thus  proved,  and 
illuflrated  by  the  mathematicians:  fuppofe  a  line  AD  ( Plate  ioo, 
Jig.  2,)  perpendicular  to  BF;  another  as  GH,  at  a  fmall  diffance 
from  A,  alfo  perpendicular  to  the  fame  line  ;  with  the  centers  C,  C,  C, 
&c.  and  diltances  CA,  CA,  &c.  defcribe  circles  cutting  the  line 
G  H  in  the  points  e,  e,  &c.  Now,  the  greater  the  radius  A  C  is,  the 
lefs  is  the  part  e  G  ;  but  the  radius  may  be  augmented  in  infinitum,  and 
therefore  the  part  <?G  may  be  diminifhed  in  the  fame  manner;  and 
yet  it  can  never  be  reduced  to  nothing;  becaufe  the  circle  can  never 
coincide  with  the  right  line  BF.  Confequently,  the  parts  of  any  mag- 
’  nitude  may  be  diminifhed  in  infinitum. 

The  chief  objeftions  againft  this  do£trine  are,  that  an  infinite  can¬ 
not  be  contained  by  a  finite ;  and  that  it  follows  from  a  diviftbility 
in  infinitum,  either  that  all  bodies  are  equal,  or  that  one  infinite  is 
greater  than  another.  To  which  it  is  anfwered,  that  to  an  infinite 
may  be  attributed  the  properties  of  a  finite  and  determined  quantity  ; 
and  who  has  ever  proved,  that  there  could  not  be  an  infinite  number 
of  parts  infinitely  fmall  in  a  finite  quantity  ;  or  that  all  infinites  are 
equal  ?  The  contrary  is  demonffrated  by  mathematicians  in  innu¬ 
merable  inltances.  We  are  not  here  contending  for  the  poflibility 
of  an  actual  divifion  in  infinitum  :  we  only  affert,  that  however  fmall 
a  body  is,  it  may  be  dill  farther  divided  ;  which  we  imagine  may  be 
called  a  divifion  in  infinitum,  becaufe  what  has  no  limits,  is  called 
infinite. 

All  that  is  fuppofed,  in  ftritl  geometry,  concerning  the  diviftbility 
of  magnitude,  amounts  to  no  more,  than  that  a  given  magnitude 
may  be  conceived  to  be  divided  into  a  number  of  parts,  equal  to  any 
given  or  propofed  number.  It  is  true,  that  the  number  of  parts, 
into  which  a  given  magnitude  may  be  conceived  to  be  divided,  is  not 
to  be  fixed  or  limited,  becaufe  no  given  number  is  fo  great  but  a 
greater  may  be  conceived  and  affigned ;  but  there  is  not,  therefore, 
any  neceffity  of  fuppofing  the  number  of  parts  adlually  infinite  ;  and 
if  fome  have  drawn  very  abflrufe  confequences  from  fuch  a  fuppo- 
fition,  yet  geometry  ought  not  to  be  loaded  with  them.  See  Ex¬ 
tension. 

It  is  true,  that  there  are  no  fuch  things  as  parts  infinitely  fmall ;  yet 
the  fubtilty  of  the  particles  of  feveral  bodies  is  fuch,  that  they  very 
much  furpafs  our  conception  ;  and  there  are  innumerable  inllances  in 
nature  of  fuch  parts  aftually  feparated  from  one  another. 

Mr.  Boyle  gives  us  feveral  inftances  of  this.  He  fpeaks  of  a  filken 
thread  300  yards  long,  that  weighed  but  two  grains  and  an  half. 
He  meafured  leaf-gold,  and  found  by  weighing  it,  that  fifty  fquare 
inches  weighed  but  one  grain  :  if  the  length  of  an  inch  be  divided 
into  200  parts,  the  eye  may  dillinguifh  them  all;  therefore  there  are 
in  one  fquare  inch  40000  vifible  parts;  and  in  one  grain  of  it  there 
are  2000000  of  fuch  parts ;  which  vifible  parts  no  one  will  deny  to 
be  farther  divifible. 

Again,  a  whole  ounce  of  filver  may  be  gilt  with  eight  grains  of 
gold,  which  may  be  afterwards  drawn  into  a  wire  thirteen  thoufand 
feet  long. 

Division,  in  geometry,  or  geometrical  Division,  is  alfo  called 
application ;  the  defign  ot  which,  when  it  is  employed  about  the 
conftrudtion  of  plain  problems,  is  this  ;  viz.  a  re&angle  beinggiven, 
as  alfo  a  right  line  ;  to  find  another  right  line,  the  redlangle  contained 
under  which,  with  the  right  line  given,  fhall  be  equal  to  the  redfangle 
firft  given.  Such  affedlion,  or  confirmation,  is  called  the  application 
of  a  given  rectangle  to  a  right  line  given ;  and  the  right  line  arifing 
by  fuch  application,  is  called  the  geometrical  quotient. 

This  is  lound  by  the  rule  of  three,  by  faying,  as  the  line  given  is  to 
one  fide  of  the  redtangle,  fo  is  the  other  fide  to  the  line  fought. 

'Not  unlike  to  which  is  Des  Cartes’s  way  of  working  divifion  in 
lines,  by  fcale,  and  compafs :  thus,  fuppofe  ac{— 6),  were  to  be 
divided  by  ad  (—3)  ( Plate  100,  fig.  3,)  make  any  angle  at  pleafure, 
and  therein  fet  otf  firft  ad  (=3)  the  divifor,  and  then  oh  the  fame 
leg,  auz=. to  unity  ;  then  on  the  other  leg  of  the  angle  fet  //./•( — f) 
the  dividend,  and  join  dc,  and  to  it  through  u,  draw  u  b  parallel  to 
dc,  which  fhall  cut  off  a  b  the  quotient  fought ;  for  as  a  d  :  ae  : :  ac 
tab;  that  is,  as  the  divifor  :  to  unity  : :  fo  is  the  dividend  :  to  the 
quotient ;  on  which  proportion  depends  all  divifion. 

ELEMENTS,  in  the  higher  geometry,  are  the  infinitely  fmall 
parts,  or  differentials  of  a  right  line,  curve  furface,  or  folid.  Thus 
( Plate  27,  fig.  18,)  the  fmall  fpace  PM  mp,  formed  by  the  two 
ordinates  PM,  pm,  infinitely  near  each  other,  and  the  arc  Mot  of 
the  curve,  to  the  element  of  the  fpace  A  P  M,  P/>  is  the  element  of 
the  abfeiffe  AP,  Mot  that  of  the  curve  AM,  &c.  See  Differen¬ 
tial,  Fluxion,  &c. 

Epicycloid,  in  geometry,  denotes  a  curve  generated  by  the  revo- 
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lution  of  a  point  of  the  periphery  of  a  circle,  along  the  convex  or 
concave  part  of  another  circle. 

A  point  of  the  circumference  of  a  circle,  proceeding  along  a  plane 
in  a  right  line,  and  at  the  fame  time  revolving  on  it’s  center,  de- 
ferjbes  a  cycloid. 

And  if  the  generating  circle,  in  lieu  of  moving  on  a  right  line, 
moves  along  the  circumference  of  another  circle,  v/hether  equal  or 
unequal,  the  curve  deferibed  by  any  point  in  it’s  circumference  is 
called  an  epycycloid. 

If  the  generating  circle  proceeds  along  the  convexity  of  the  peri¬ 
phery,  it  is  called  an  upper,  or  exterior  epicycloid;  if  along  the  con¬ 
cavity,  a  lower,  or  interior  epicycloid. 

In  an  epicycloid,  the  part  of  the  circle  the  generating  point  move> 
along,  is  called  the  bafe  of  the  epicycloid:  thus  in  Plate  10,  fig.  1, 
D  B  is  the  bafe  of  the  epicycloid,  V  it’s  vertex  ;  V  B  it’s  axis ;  D  P  V 
half  of  the  exterior  epicycloid,  made  by  the  revolution  of  the  femi- 
circle  VLB  (which  is  called  the  generant),  along  the  convex  fide  of 
the  bafe  DB;  asDPU  is  the  interior  epicycloid,  formed  by  the 
generant’s  revolving  along  the  convex  fide  of  the  bafe. 

The  length  of  any  part  of  the  curve,  which  any  given  point  in 
the  revolving  circle  has  deferibed,  from  the  time  it  touched  the  circle 
whereon  it  revolved,  is  to  double  the  verfed  fine  of  half  the  arch 
which  all  that  time  touched  the  quiefeent  circle,  as  the  fum  of  the 
diameters  ot  the  circles  to  the  femidiameter  of  the  quiefeent  circle  ; 
provided  the  revolving  circle  moves  upon  the  convex  fide  of  the  quief¬ 
eent  circle;  but  if  upon  the  concave  fide,  as  the  difference  of  the 
diameters  to  the  femidiameter. 

Evolute,  Evoluta,  in  the  higher  geometry,  a  curve  firft  pro¬ 
pofed  by  Mr.  Huygens,  and  fince  much  ftudied  by  the  latter  mathe¬ 
maticians. 

The  evolute  is  a  curve  fuppofed  to  be  evolved,  ©r  opened :  and 
which,  in  opening,  deferibes  other  curves. 

To  conceive  it’s  origin  and  formation,  fuppofe  a  flexible  thread* 
wound  exactly  over  the  convexity  of  any  curve,  as  A  BCG,  ( Plate 
100,  fig.  9,)  and  fuppofe  the  thread  fixed  in  G,  and  every  where  elfe 
at  liberty,  to  A.  Now,  beginning  to  unwind  the  thread  from  the 
point,  and  continuing  it  to  D,  and,  throughout,  keeping  it  tight  on 
the  curve  furface  ABCG,  when  the  thread  is  become  quite  ftrait, 
and  is  only  a  tangent,  F G,  to  the  curve  in  the  point  G,  it  is  evident 
the  extremity  A,  in  it’s  progrefs  to  F,  has  deferibed  another  curve 
line  ADEF. 

Here,  the  firft  curve  ABCG,  is  called  the  evolute  ;  each  of  it's 
tangents  B  D,  C  E,  See.  comprehended  between  it,  and  the  curve 
ADEF,  called  the  involute,  is  called  a  radius  of  the  evolute ,  or  radius 
of  cult,  radius  of culator,  or  radius  of  curvature,  of  the  curve  ADEF, 
in  the  refpeftive  points  D,  E,  be c.  And  the  circles,  whereof  the 
ofculators  BD,  CE,  See.  are  radii,  are  called  circuit  ofculatores  of  the 
curve  ADEF,  in  D,  E,  &c.  And,  laftly,  the  new  curve  refulting 
from  the  evolution  of  the  firft  curve  begun  in  A,  is  called  the  curve 
ef  evolution ,  or  curve  deferibed  by  evolution. 

Evolute,  the  radius  of  the,  then,  is  the  part  of  the  thread  comprifed 
between  any  point  where  it  is  a  tangent  to  the  evolute,  and  the  cor¬ 
respondent  point  where  it  terminates  in  the  new  curve.  Which 
appellation,  radius ,  is  the  more  proper,  as  one  may  a&ually  confider 
this  part  of  the  thread,  in  every  ftep  it  takes,  as  if  it  deferibed  an 
arc  of  an  infinitely  fmall  circle,  making  a  part  of  the  new  curve, 
which  thus  confifts  of  an  infinite  number  of  fuch  arcs,  all  deferibed 
from  different  centers,  and  with  different  radii. 

Every  curve,  therefore,  may  be  conceived  as  formed  by  the  evolu¬ 
tion  of  another.  And  we  are  to  find  that,  whofe  evolution  formed 
it ;  which  amounts  to  the  finding  of  the  radius  of  the  evolute  in  any 
point ;  for,  as  it  is  always  a  tangent  to  the  generating  Curve,  it  is,  pro"., 
perly,  no  more  than  one  of  it’s  infinitely  fmall  pans,  or  fides,  pro¬ 
longed  ;  and  all  it’s  fides,  whofe  pofitions  are  determined  of  courfe, 
are  no  other  than  the  generating  curve  itfelf. 

The  fame  thread  is  alfo  called  radius  curvedlnls,  or  radius  of  cult,  be¬ 
caufe  a  circle  defcribe  hereby,  from  the  center  G,  is  faid  to  ofculate, 
or  kifs  it,  as  both  touching  and  cutting  at  the  fame  time,  i.  e.  touching 
botli  the  infide  and  the  out. 

Hence,  i.  The  evolute  BCF  (fig.  10, )  is  the  place  of  all  the  cem 
ters  of  the  circle  that  ofculate  the  curve  AM,  deferibed  by  evolution. 
2.  When  the  point  B  falls  on  A,  the  radius  of  curvature,  or  radius 
of  the  evolute,  MC,  is  equal  to  the  arch  BC;  or  to  the  aggregate  of 
AB,  and  the  arch  BC.  3.  Since  the  element  of  the  arch  Mot,  i,n 
the  curve  deferibed  by  evolution,  is  an  arch  of  a  circle  deferibed  by 
the  radius  C  M  ;  the  radius  of  the  evolute  C  M  is  perpendicular  to  the 
curve  A  M,  or  to  a  tangent,  at  the  point  M-  4.  Since  the  radius  of 
the  evolute,  M  G,  is  always  a  tangent  to  the  evolute  B  C  F,  curves  by 
evolution  may  be  deferibed  through  innumerable  points,  if  only  tan¬ 
gents  be  produced  in  the  feveral  points  of  the  evolute,  till  they  become 
equal  to  their  correfpondent  arcs. 

We  lliall  hare  fubjoin  a  brief  account  of  the  .method  of  finding  the 
radius  of  the  evolute  in  different  kinds  of  curves  and  equations  exprefiing 
the  nature  of  evolutes  : 

I.  To  form  a  general  expreffion  for  (BE)  the  radius  of  the  evolute, 
or  of  curvature  at  any  point  B  in  the  involute  curve  A  BY,  whofe 
axis  is  A  X,  and  evolute  D  E.  Plate  1 00,  fig.  1 1. 

With  the  radius  EB  defcribe  the  circular  arc  BK,  which  will 
have  the  fame  curvature  with  the  involute  curve  A  B  at  the  point 
B.  Draw  the  radius  EK  parallel  to  the  axis  AX,  and  produce  the 
ordinate  BC  to  L,  to  which  draw  AN  parallel :  let  the  abfcifte  AC 
be  err:  x,  the  ordinate  C  Brrry,  radius  EB  orF-K=rr,  KNna, 
and  N  A  rrr£;  then  LErrrr — a — x.  If  the  abfcifte  x  be  fuppofed 
to  increafe  uniformly,  and  Bot  to  be  a  tangent  at  the  point  B  ;  and 
rnn  be  drawn  parallel  to  BC,  and  B n  parallel  to  AX;  B n,  nm, 
and  otB,  whifff  are  the  contemporary  increments  of  the  abfeiffe, 
ordinate,  and  curve,  will  be  as  their  fluxiqns  refpeclively ;  or  B« 


-miz'Tik 


Epicycl  cm 


I) I VI SIBIL  IT 1 


3i 


.  t 


/Z 

1 

c 

C 

Fuji 

.  -a  . 

% 

I) 

:  ■  • 

Fi<?y, . 

in  -»* 

. . —i — 

R 


El  cxi  o  n 


•  V 


S  (/*  Cr 


fl . r 


m 


R - +~ 


Fi,91- 

E 

E 

■V 

7 

\m  & 

1 

|  >  / 
i 

/  oc 

2e1 

Dm  I  GEY  T 


./ 

 / 

/ 

7 

. 

P 

Eu/.  6' .  K 

Z 

[ 

m 


JD 


FiJS 


Fu/.IO.  / 

fy 

_ \>r 

/  11 

a  /  z 

B 

» \  \ 

-"i* 

a  y 

cZ 

/  r  ^ 

* 

Fu/.u .  Z 

H/ 

l\  \ 

/  C 

A; 

1 

"5» — 7T 


/' 


D'y.  is. 


11 


ify.17 . 


V-'— 


>, — 

/ 

1  ^  / 

1 

c  \ 

/  y' 

/s' 

z 

/ 

Z 

/  Ii  \ 

EX  TTtEA  M  Pr  oportion 


Fu/{20. 


o 


I) 


I  \ 

H  O  nE  Y  Comb  t 


^  AnglesAlternite  &  , 
Fig.  21  Opposite 

f —  *4 - — - — a 


R- 


F& 


2S. 


He  xa  oon 

?L<7.23  .. 


CFu/,24. 


Gn  o  mc  n 


\Tl\j.2  2  . 


ZZ-1& 

\ 

t 

■  \ 

>r 

f 

\  p 

1  \ 

m 


G- 


100 . 


GEOMETRY. 


C1037 


will  be  as  x,  nm  as  y,  and  B m  (=B«2  -f-w«2]y)  as 

Farther,  the  triangles  B  nm  and  BLE  are  limilar ;  therefore, 
Bn  :  nm  :  :  B  L  :  LE,  i.  e.  x  :  y  :  :  y-\-b  :  r — a — x ;  confequently, 
rx — ax — xx  —  yy-\-by:  the  fluxion  of  which  equation  (fuppofing  at 
invariable,  and  therefore,  the  diredion  of  the  curve  AB  continually 
approaching  towards  a  parallelifm  with  it’s  axis,  the  fluxion  of y  as 

negative]  is — x2=y2 — yy — by  ;  and  x 2 -j-y 2 nzi-j-y  X)'- 

Again,  LB  :  BE  : :  n  B  :  B  m,  i.  e.  b-\-y :  r :  :  x :  a: 2 -f-y f  '•>  there* 
r  x 

fore  3-j-y— f,  and  fubftituting  this  expreflion  for  b-\-y,  the 

r  x  y 


above  equation  will  become  x2-f-y2  — 


confequently, 


*y 


JC 2  — -  X* 2  2i 2  =  i.  e.  x2-fiyl\2z=:r  xy>  and 

r  =  BE.  In  deducing  this  expreflion,  the  increment  of  the  ordi¬ 
nate  y,  or  the  velocity  or  fluxion  with  which  it  flows,  is  fuppofed 
continually  to  decreafe,  therefore  it’s  fecond  fluxion  is  negative:  but 
when  y  increafes  with  an  accelerated  motion,  it’s  fecond  ftation  will 


be  affirmative  ;  and  the  above  expreflion  will  be  *  ~  '  1  By  fub- 

—xy 

ftituting  i  for  x,  which  is  invariable  in  thefe  expreflions,  they  will 

- - _.3  _  j. 

become  1  "  and  1  refpedively  ;  the  former  taking  place 

y  .  —y 

when  the  curve  is  concave,  and  the  latter  when  it  is  convex  towards 
the  axis,  and  the  fign  of  y  fliewing  the  pofition  of  the  ev'dlute  and 
radius  of  curvature  w  ith  refped  to  the  curve  and  axis.  By  reducing 
thefe  expreflions  from  the  nature  and  properties  of  the  curve,  and 
always  fubftituting  i  for  x,  we  fliall  obtain  the  value  of  B  E,  or  the 
radius  required.  The  vertical  diftance  or  radius  A  D  may  be  eafily 
obtained  by  fubftituting  for  x,  t.  and  for  y  it’s  proper  value  in  the 

expreflion  for  the  fubnormal  CH,  which  is  evidently  gr-.  E.gr. 

t.  To  find  the  radius  of  curvature  at  any  point  B  in  the  parabola 
AY ,  fig.  12.  Let  the  parameter  be  =  a ,  abfeifle  A  C  =  *•  and  or¬ 
dinate  CB=y :  then  by  the  nature  of  the  curve  ax—y2,  and  there¬ 
fore  a  x—2yy  (fee  Fluxion),  and  making  x=l,  a—2yyf  and 

But  the  fluxion  of  this  equation  will  he 

2  y  2Xa_*l 

..  —a2  a2 


b  or  y = 4  x^]?>  andi 2  beinS  e(lual  t0 


4Xfljr''  ~  '  qax 

a 

we  fliall  have,  by  fubftituting  thefe  values  in  the  expref- 


fion  iTFl  for>*  mi  >'» - tl 


X  4 


a  x\ 


4.x 


- 2  —  v  4 ax3~\-a2x 

y:ax\  — a*  A  - - - 

^  1  AX 


a 4 


3_ 


X  4ax-\~a2 1 2  j__ 


A  .  .  l  - t - >  1  4  a x-\-a^\  m  Then  if  a  femicircle 

be  defcrlbed  through  the  point  B,  C  n  be  bife&ed  in  H,  and  H  r  be 
made  equal  2  AC,  and  r  E  be  a  perpendicular  at  r,  produced  till 
it  meets  a  line  B  E,  drawn  from  B  through  H,  this  line  B  E  will  be 
the  radius  of  curvature  required  :  for  B  CS=A  CxC  n  35  E.  3.  or 

®SL25e=C  n,  i.  e.  a—=a  *=C  n,  and  C  a,  and  Cr  =  | 

AC  w 

<i+2*;  and  by ‘47  E.  1.  CH'-f-G  ii^  =BH,  i.e.  la2-\-ax \\ 
c=B  H ;  and  by  4  E.  6.  C  H  :  H  B :  :C  r:  BE;  i.e.  \a:  \  a--\-ax\k 


:  |  a-\-2x  :  X  \a2-\-a^\ 

a 


1 a1- \-4axY 

2  a2 


B  E  as  before. 


*  fZ 

A  D  the  vertical  diftance,  or  is  in  this  cafe,  putting -  for 

x  2  y 

a 

y,  and  1  for  x,  equal  to  2  ’  and  this  likewife  appears,  by  confider- 
ing,  that  in  the  expreflion  for  the  radius,  when  the  radius  becomes 
equal  to  the  vertical  diftance,  the  abfeifle  x  vanifhes,  and  it  becomes 

- ni  „3 


2«2  a* 

E.  gr.  2.  To  find  the  radius  of  curvature  at  any  point  B  in  the 
cycloid  A  B  D,  fig.  1 3. 

Put  the  radius  OFor  OD=za,  abfeifle  AC=at,  ordinate  CB 
=y,  finel  G  =  j,  andarcFG  =  z.  Now,  by  35  E.  3.- I  G  = 

£>1X1F|v,  that  is,  s=2ay _ y2|2  5  the  fluxion  of  which  equa¬ 
tion  is  ^  ~~7~;  and  by  the  nature  of  the  cycloid,  arc  DG 

2 ay — y^\ L 

=  GB,  and  therefore,  arc  FG=G  I-j-A C,  or  A  C=  arc  F G 
— G  1,  that  is,  xz=zz — (by  fubftituting  for  s  it  s  above  value,) 
r  _ 1 

z — 2 ay — y2 1 2 ;  and  the  fluxion  of  this  equation,  making  x  =  i, 
y  y — a  y  i  , 

is  1 =z4- - —  But  z==7h=F]  =  (by  wntinS  for  * 


1ay—y2\ _ 

it’s  above  value,) 


2  ay — y 
No.  87.  Vol.  II. 


Txr 


ay 


2  ay —  y 


— ;  which,  fubfti- 


tuted  for  z,  makes  the  above  equation  1  = 

yy 


ay  .  yy—ay  . 


that  is,  1  ==: 


Ifiy—p  1  2V— y2\{ 

=2fl~y"^i  »  thereforeA  y==-i^2Dr  ;  and  the 

fluxion  of  this  equation  (the  fluxion  ofj  being  negative,)  is  — y— 
a  yy—y*y  - - 

=3  (by  writing 


2  ay  — yTj  )  y 


{ _ v  2ay—  y 


—  ay 


y.  2  ay — y3\  2 


a 

for  y  it’s  equal,)  —  that  is  y  = 


2  a  v- 


for 


y\ 


and 


for  y,  we  have 


Now,  by  fubftituting 

1  y 2  2  ==z 


1  + 


2  ay  —  y2 


Xy2  J*y\  2*vX5TyV=  2.  _ 


ay 


ay 


BE,  the  radius  of  curvature  required 

Confiruaion  Make  F  H  ==  GB  ;  and  through  the  point  H  draw 

uevTlgh K  making  BH  =  HE=  chord  E  <5  •  then  will 
BE  be  the  radius  of  curvature  at  the  point  B  ;  for  a  tangent  td  the 
point  B  is  parallel  to  the  chord  D  G,  and  the  radius  of  curvature 
is  always  perpendicular  to  the  tangent ;  therefore,  becaufe  by  qi  E. 
3.  the  /_  D  O  F  is  right,  B  E  muft  be  parallel  to  the  chord  F  G. 
Now,  by  4  and  8  E.  6.  D  F  :  F  G  :  :  G  F  :  F  I,  or  C  B  •  .  •  G  F 
=  D  F  x  C  B]{  =2«y)f.  and  2  G  F  =2  .7^1  \  =  B  E. 

2.  To  form  a  general  expreflion  for  the  radius  of  curvature  in 
spirals,  or  curves  whofe  ordinates  are  referred  to  a  fixed  or  cen¬ 
tral  point : 

Let  CBY,  fig.  14,  be  the  curve,  C  the  central  point,  or  that 
from  which  all  the  ordinates  iflue  j  and  B  E  the  radius  of  curvature 
at  the  point  B,  that  is,  let  the  point  E  be  fuppofed  in  the  evolute 
curve  :  conceive  C  b  and  E  b  indefinitely  near  to  C  B  and  E  B,  that 
is,  let  the  points  B  and  b  be  fuppofed  indefinitely  near  to  each  other : 
and  let  C  F  and  C /be  perpendicular  to  EB  and  \Lb  refpeaively, 
then  will  the  points  F  and  r  be  indefinitely  near  to  a  coincidence  ; 
and  therefore  Br  and  C  rmaj  be  taken  as  equal  to  B  F  and  C  f! 
Now,  if  with  the  ordinate  C  B  as  a  radius  the  little  circular  arc 
B  n  be  deferibed.  and  confidered  as  a  little  right  line  perpendicular 
to  C  by  and  the  increment  B  b  be  confidered  as  coinciding  with  a 
tangent  to  the  point  B,  then  the  little  right-angled  triangle  Bnb  will 
be  limilar  to  the  right-angled  triangle BFC;  (lor,/  ==/E B b ; 
and  therefore,  /_  \LBn  being  common,  the  /_  C  B  F  =  n  Bb  * 
and  confequently,  the  angles  at  F  and  n  being  right,  /BCF  = 
Z_Bbn)  ;  therefore,  by  4E.  6  b  B  •  B«  :  :  C  B  :  B  E  :  that  is,  (if 
we  put  the  ordinate  C  B  — y,  B  n=x',  and  n  b  == /,  when  by  47  E. 

1.  B  ^  wUl  be  :  <;  :y  :  x' y  _ _ 

a'  2-fy/F)i 

B  C  :  C  F,  that  is,  x'2  -J -y'  : y'  ;  : y 

•  {  =  C  F  or  C  r ;  the  increment  of  which  is  r  f ;  that  is 


BF  or  Br;  and  Bb  :  b  n 

yf 


y'/'Xyy' 


(fuppofing  /  to  be  invariable) - 


+7 


2IL 


x'  2  y'  2 


+>2 


i2_±Zf. — — — —rf.  Again,  the  triangles  E  Bb  anc 


/ 2  |  y' 

E  r/being  fimilar,  B  b  —  rf  :Bb:  :  (BE  — rE,  or)  r  B  :  B  E 
that  is,  (/  +/  2U 


/  2  /  2 


~h/  4  +  y 


2 


,// 

y  — 1 


+ 


/  2  J2  _ y  x'  2  y" 


2 


T^TPl 


+/2li 


x'y 


T+7A 


y  xZI±ZIlL=  b  e. 


^3 


-}-  x'  y'  2  —  y  /  y'‘ 


or  B  E= /  X  *  2  +j/Lj 
-\-xy2—yx} 


x3 


"I  ”  J  j  y  *  *  j  j 

which  is  a  general  expreflion  for  the  radius  of  curvature  of  all  curve 
referred  to  a  fixed  or  central  point,  when  x'  or  x  is  invariable. 

Hence  if  x  be  made  =  i.,  the  general  expreflion  for  the  radiu 

^  J.  *  *  y 

of  curvature  will  be  =x  _}_  y  _  y  Wherefore,  if  we  put  the 

equation  of  the  given  fpiralinto  fluxions,  making  x  —  i,  and  put 
this  fluxional  equation  into  fluxions  again  \  and  from  thence,  y: 
from  the  nature  of  the  curve,  find  the  values  ofy8  andy.-  then,  l 
for  v2  and  y  we  fubftitute  thefe  their  values,  in  this  general  ex¬ 
preflion,  we  fliall  have  B  E  the  radius  of  curvature  required. 

E.  gr.  To  find  the  radius  of  curvature  at  any  point  B  in  th< 
fpiral  of  Archimedes,  C  B,  Sic.  fig.  15. 

Put  the  circumference  of  the  generating  circle  A  F,  &c.  =<%  anc 
it’s  radius  C  A  —b,  ordinate  C  B  =y,  arc  A  F  ==z.  Let  C  /  b< 
fupoofed  indefinitely  near  toC  F,  that  is,  let  the  /.  r  G7  be  fup¬ 
pofed  indefinitely  fmall ;  and  with  the  ordinate  C  B  as  a  radius  de- 
lcribe  the  little  circular  arc  B  n,  which  put  =  /;  alfo  put  F  /2^/ 

a  :  b  :  :  z  :  y,  or  z  —  th< 


Now,  by  the  nature  of  the  curve, 
fluxion  of  which  equation  is  z 


=  a  -L ;  and  by  the  fimilar  fedor 

b  7 

C  B  i 


12 
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C  Bti  and  C  Ffl,  yt  x' : :  b  :  z/=  — >  or,  z 


=  —  .  Hence,  a-l 


that  is,  (making  i  : 


!  j  ay —  ^  ;  from  which  equation 
b  v 


we  havej1— therefore,  y 
ay 


l:-, 


a-y 2 


a 2 


w  riting  for  y  it’s  value,) — '•>  and  ifwe  fubftitutefory 2  and 


b* 


V  X  I  — r~  y  1 

y  thefe  their  values,  we  fhall  have- — - L'_ 

i-\-y*-yy 


_ ,4  y  X  1+ — 

yxi+pi  a*y2 


1 * 


a2y2 


a2  y2 


2  1  I  1  jp  3 

• — ■  •  -  ' — — —  RE,  the  radius  of  curvature  fought. 

a3  y2  -j-  2  ab 4 

Con  ft  ruction.  Through  the  center  C  draw  the  indefinite  right 
line  H  v  perpendicular  to  the  ordinate  C  B  ;  draw  the  tangent  T  B, 
perpendicular  to  wThich  draw  BH  ;  produce  B C  to  V,  making 
BR=TH,  andRV— CH;  and  B  V and  BR  as  radii,  deferibe 
the  arcs  V  v  and  R  r ;  draw'  the  right  line  v  B  ;  and  from  the  in¬ 
terfering  point  r  draw  r  E  parallel  towH;  then  will  B  E  be  the 

radius  of  curvature  at  the  point  B  :  for  CT  that  is,  by 

b 

fubftituting  al  ;  for  z,  C  T=  1— ;  and  by  8  and  4  E.  6.  T  C 
b  b2 

:  C  H ;  therefore, 


:  C  B  :  :  CB  :  CH,  that  is,  £L 

b2 

b2 

- 1 

a 


TH 

2  b 2 


:BR: 


:Br=^l+J 
b 2 


■  y  ■  -  y 


and  B  Vr 


b2 


;  and  by  47  E.  1.  H  B  =  BC1  -f-CH2]  *  =  y2  -fil 

1  a 2 


a2  y2  -KglL:  again,  by  4  E.  6.  B  v  :  B  H  :  :  B  r  :  B  E,  that  is, 

a 

.  a2y2+b*\\  . .  a 
b 2 

:  BE. 


ay2  + 


^  + 


b* 


2  y2  +  Hi 


b2  “  a  b‘  a  a 

V  __a2V2  4-Hl 

a2y2-\-b* 

3-  7  0  ^nc*  an  equat<on  that  fhall  exprefs  the  nature  of  the  evolute 
of  a  given  involute  curve. 

.  Bet  B  E  be  the  radius  qL  evolution  or  curvature  at  any  point  B 
mthe  involute  curve  A  B,  fig.  16,  whofe  abfeifle  is  ACc=a-,  and 
ordinate  C  B  = y .  Parallel  to  H  A  draw  EN  ;  produce  B  C  to 

E  ;  and  equal  and  parallel  to  C  L,  draw  D  N  from  the  vertex  of 
the  evolute  D  E :  then  will  the  triangles  B  H  C  and  B  E  L  be 
fimilar  ;  and  therefore,  by  4E.  6.  BH  :  HC  :  :  BE  :  E  L,  that 
i  _ _ 2 

i8,  L.X'l^fy]  :yj:  :±l±FY:y  X i!l±Zl  =  E  L  :  and 

A?  *  •  ••  .  .. 


x  y 


;  .  *y. 

HC:CB::EL:LB,  that  is,  11:  yx 

x  x'y  y 

—  LB.  Now  thefe  are  general  expreffions  for  E L  and  L  B  when 
x  is  confidered  as  invariable,  and  the  fluxion  of y  as  negative, 
lienee,  therefore, 

If  x  zzr  i,  and  the  fluxion  of_y  be  negative,  the  general  expreflion 
for  B  L  will  be  —  ■■  ~tX-,  and  this  multiplied  by y  isy  X  1  H~i’  2 

y  y 

—  the  general  expreflion  for  L  E.  Now,  by  the  help  of  the  equa¬ 
tion  of  the  given  involute  curve,  exterminate  y,  y\  andy,  out  of 
thefe  cxprelhons,  and  find  the  vertical  diftance  A  D.  Then  if 
we  put  the  abfeifle  ofthe  evolute  D  N  —  u,  and  it’s  ordinate  N  K=Lv; 

by  help  of  thefe  two  equations  u,  r=B  L — B  C,  and  v~A  C _ A  D 

-j-L  E,  we  may  get  the  nature  of  the  evolute  curve  D  E  required. 

Note.  If  the  given  involute  be  convex  towards  it’s  axis,  and  * 
and  y  increafc  together,  or  the  fluxions  of  *  and y  be  both  affirma¬ 
tive,  then  the  general  expreflions  for  B  L  and  L E  will  be  H-?* 


andy  — refpe&ively ;  wherein  the  negative fign  ffiews,  that 

y 

the  points  L  and  E  mud  be  taken  on  the  concave  fide  of  the  invo¬ 
lute  curve,  that  is,  on  the  other  fide  of  it  with  regard  to  x  and  y 
E.  gr.  To  find  the  nature  of  the  curve  AEP,  fig.  17  bv  whofe 
evolution  the  cycloid  A  B  D  is  deferibed.  ^ 

Put  AC—*,  CB—  y,  arc  FG  — z,  and  O  DorOF=fl; 

then  by  Ex.  2.  art.  1.  above  y  —  2  ‘D  ya—  2 ay — y% 

y  p 


—  y 


1  + 


2  ay — ys 


Xy a 


and  y  x=.—  ;  wherefore,  B  L  — ? 3 

y2  y  «  — •' 

_  _ x 

=  2  andLE— jx  B  L  —  Utl  '  X  2y  =  2.  2  ay-y^- 
■ .  .  y 

Hence,  if  w'cput  the  abfeifle  ANzea,  and  ordinate  N  F. — ■  we 
have  u  (—  B L  —  C B  =)  2 y  — y  =y,  and  t»  =  (AC-|-LE  =) 
x  -f-  2.  2  cy  — y*|-f,  that  is,  (becaufe  x  =z  —  2  ay  — y£]i>) 
v~z~\r*ay—y* )f,  or,  (w'riting  u  for y  it’s  equal,)  v.=  z  4- 

.“  >3  '  " 


2 au—u*\\.  Wherefore,  the  evolute  curve  AEP  is  acvcloid,  and 
equal  to  the  given  cycloid  ABD;  for,  letAS=SV  —  a,  then 
(AN  being  =  FI,)  AT=FG  =  z,  and  N  T  =  u~ ,?]  { 

—  I  C  ;  and  therefore,  AT-fTN- z'2  a  u  —  u  that  is 
AT  -fTN  — NE,  which  is  the  property  of  the  cycloid  ;  there¬ 
fore,  the  evolute  AEP  is  a  cycloid;  and  becaufe  A  V —  F  L> 
therefore  the  cycloids  A  E  P  and  ABD  are  equal.  See  Cycloid! 

The  evolute  of  a  fpiral,  or  indeed  of  any  other  curve,  may  be  de¬ 
feribed  by  finding  the  radii  of  curvature  at  feveral  points  in  the  ini 
volute  ;  for  then  we  lhall  have  as  many  points  in  the  evolute,  through 
which  if  a  curve  line  be  drawn,  it  will  be  the  evolute  fought. 

Since  the  radius  of  an  evolute  is  either  equal  to  an  archof  the  evo¬ 
lute,  or  exceeds  it  by  fome-given  quantity,  all  the  arches  of  evolute] 
may  be  re&ified  geometrically,  whofe  radii  may  be  exhibited  by 
geometrical  conftrudions  ;  whence  we  fee  w  hy  an  arch  of  a  cycloid 
is  double  it’s  chord  ;  the  radius  of  the  evolute  being  double  the 
fame,  and  the  evolute  of  a  cycloid  being  itfelf  a  cycloid,  equal  and 
fimilar  to  the  involute. 

M.  Varignon  has  applied  the  dodrineof  the  radius  ofthe  evolute 
to  that  of  central  forces  ;  fo  that  having  the  radius  of  the  evolute  of 
any  curve,  one  may  find  the  value  of  the  central  force  of  a  body 
which,  moving  in  that  curve,  is  found  in  the  fame  point  where  that 
radius  terminates  ;  or  reciprocally,  having  the  central  force  given 
the  radius  of  the  evolute  may  be  determined. 

The  variation  of  curvature  of  the  line  deferibed  by  the  evolution  of 
a  curve,  is  meafured  by  the  ratio  of  the  radius  of  curvature  of  the 
evolute, to  theradiusof  curvatureof  the  linedeferibed  by  the  evolution. 

ImperfeEl  Evolute.  M.  Reaumur  has  given  a  new  kind  of  evo¬ 
lute,  under  this  denomination.  Hitherto  the  mathematicians  had 
only  confidered  the  perpendiculars  let  fall  on  the  points  of  the  con¬ 
vex  fide  of  the  curve  :  if  other  lines  not  perpendicular  w'ere  drawn 
upon  the  fame  points,  provided  they  were  all  drawn  under  the  fame 
angle,  theeffe£t  would  be  the  fame  ;  that  is,  the  oblique  lines  would 
all  interfeA  w'ithin  the  curve ;  and,  by  their  interferons,  form 
the  infinitely  fmall  fide  of  a  new  curve;  whereof  they  would  be 
fo  many  tangents. 

This  curve  would  be  a  fort  of  evolute,  and  would  have  it’s  radii  • 
but  an  imperfedt  evolute,  lince  the  radii  are  not  perpendicular  to  the 
firft  curve. 

Evolution,  is  the  unfolding,  or  opening  of  a  curve,  and  ma¬ 
king  it  deferibe  an  evolvent. 

The  word  evolutio  is  formed  of  the  prepofition  e,  out ;  and  volvo, 

I  roll,  or  wind  ;  q.  d.  an  unwinding,  or  unrolling. 

The  equable  evolution  of  the  periphery  of  a  circle,  or  other  curve 
is  fuch  a  gradual  approach  of  the  circumference  to  re&itude,  as  that 
it’s  parts  do  all  concur,  and  equally  evolve,  or  unbend  ;  fo  that  the 
fame  line  becomes  fucceflively  a  lefs  arc,  of  a  reciprocally  greater 
circle  ;  till,  at  Iaft,  they  change  into  a  flrait  line. 

Evolution,  is  alfo  ufed  for  the  extraction  of  roots  out  of 
powers.  In  which  fenfe  it  flands  oppofed  to  involution.  ~ 

Extreme  and  mean  proportion,  is  when  a  line  is  fo  divided,  that 
the  whole  line  is  to  the  greater  legment,  as  that  fegment  is  to  the 
other.  Or,  as  Euclid  exprefleth  it,  when  the  line  is  fo  divided, 
that  the  redtangle  and  the  whole  line,  and  the  lefler  fegment,  is 
equal  to  the  fquare  of  the  greater  fegment. 

The  invention  of  this  divifion  is  thus :  let  the  given  line  be  A  B 

—  Plate  100,  fig.  18,)  and  for  the  greater  fegment  put  the 

lefler  will  be  a— *.  Then,  by  the  hvpothefis,  a:x::x:a— x. 
Therefore  aa  —  ax=xx,  confcquently  aa  —  zxfi-xx.  And 
by  adding  I  a  a  on  each  fide,  to  make  ^v  +  a^-j-iaa  a  com¬ 
plete  fquare,  the  equation  will  Hand  thus,  a  a  =  x  *  -4-  a-  a  -4-  -r- 
aa.  ^  T  ;  1 ;  /j  - . 

Now',  fince  the  latter  is  exa&ly  a  fquare,  it’s  robt  x  |  a  — 

-t/|aa,  and  by  tranfpofition  it  will  be  'v/faa  —  w'hich 

laft  equation  is  a  canon  for  finding  x. 

For  at  the  foot  of  A  B  —  a,  fet  at  right  angles  C  B  —  i  a  ;  then 
draw  C  A,  the  fquare  of  which  is  equal  toABq-(-CBq  —  A  a  a. 

And  therefore  AC  /  i  a  a  ;  make  CD  — CA.  From  w-hence 
CB—  4 a  being  taken,  as  the  cafe  requires,  there  remains  BD=*; 
which  transferred  into  A  B,  fhall  give  the  point  E,  where  A  B  is 
cut  according  to  extreme  and  mean  proportion. 

This  cannot  be  exactly  done  in  numbers ;  but  if  you  would  have  it 
tolerably  near,  add  together  the  fquare  of  any  number,  and  the  fquare 
of  it’s  half,  and  extratd,  as  near  as  you  can,  the  fquare  root  of  the 
fum  ;  from  whence  taking  half,  the  remainder  is  the  greater  part. 

Fluxion,  in  the  Newtonian  analyfis,  denotes  the  velocity  with 
which  a  flowing  quantity  is  increafed  by  it’s  generative  motion  :  by 
which  it  flands  contradiflinguifbed  from  fluent  or  the  flowing  quan¬ 
tity,  which  is  gradually,  and  indefinitely  increafing,  after  the  man¬ 
ner  of  a  fpace  which  a  body  in  motion  deferibes. 

Or,  a  fluxion  may  be  more  accurately  defined,  as,  the  magnitude  by 
which  any  flowing  quantity  would  be  uniformly  increafed  in  a  given 
portion  of  time,  with  the  generating  celerity  at  any  propofed  poii- 
tion,  or  inffant,  fuppofing  it  from  thence  to  continue  invariable. 

Thus,  if  the  point  m  move' from  A,  and  generate  the  right  line 
A  7 n,  Plate  100,  fig.  4,  and  the  celerity  at  R  be  fuch  as  would  be 
fufficient,  fuppofing  it  to  continue  uniform  from  that  point,  to  def¬ 
eribe  the  line  R  r  in  thegiven  time,  then  R  r  reprefents  the  fluxion  of 
the  variable  line  A  m  in  that  pofition.  The  rc&angle  A  S,  fig.  5, 
may  be  conceived  to  be  generated  by  the  parallel  motion  of  the  in¬ 
variable  line  m  n  between  A  F  and  BG ;  and  fince  R  r  is  the  fluxion 
of  A  777,  the  rectangle  R  7-1 S  will  be  the  fpace  which  would  be  uni¬ 
formly  deferibed  by  m?i,  whilft  A  m  would  be  uniformly  increafed  by 
77i  r,  and  it  is,  therefore,  the  fluxion  of  the  generated  rcdfangle 
A  B  S  R.  Farther,  if  the  curvilineal  fpace  A  mn,  fig.  6,  be  gene¬ 
rated  by  the  parallel  motion  of  mn,  confidered  as  variable,  and  R  r 
be  the  fluxion  of  A  771,  the  redfangle  Rri  S  would  be  uniformly 
• '  v  '  i-  .  generated 
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generated  with  the  celerity,  with  which  it  begins  to  be  generated,  and 
with  which  the  (pace  A  mn  is  increafed  in  the  pofition  R  s  when  the 
length  and  velocity  of  m  n  are  fuppofed  to  continue  invariable  from 
that  pofition,  and,  therefore,  agreeably  to  the  definition,  will  be  the 
fluxion  of  the  generated  fpace  A  m  n. 

From  this  definition  it  appears,  that  the  fluxions  of  quantities  are, 
always,  as  the  celerities  by  which  the  quantities  themfelves  increafe  in 
magnitude. 

To  find  the  Fluxions  cfi  the  products  ofi  two  or  more  variable  or 
flowing  quantities.  Multiply  the  fluxion  of  each  fimple  quantity  by 
the  factors  of  the  products,  or  the  produd  of  all  the  red  ;  and  con¬ 
nect  the  lad  products  by  their  proper  figns ;  then  the  fum,  or  aggre¬ 
gate,  is  the  fluxion  fought. 

Thus,  the  fluxion  of  x  y,  is  xy-fixy.  For,  let  two  right  lines, 
D  E  and  F  G,  move  parallel  to  themfelves  from  two  other  right 
lines,  BA  and  BC,  Plate  100 ,fig.  7,  and  generate  the  rectangle  D  F. 
Let'them  always  interfed  each  other  in  the  curve  BHR,  and  let 
D  d  (x)  and  F  /  (y)  be  the  fluxions  of  the  fides  B  D  (x)  and  B  F  (y)  ; 
and  draw  d m  and  j  n  parallel  to  D  H  and  F  H.  The  fluxion  of  the 
area  B  D  H  (fee  the  beginning  of  this  article)  is  D  m  or  y  x,  and  that 
of  the  area  B  F  H  is  Fk  or  xy,  and  therefore  the  fluxions  of  the  whole 
rectangle  EFcm^yr^rBDH-j-BFG  will  be  xy-fixy.  ’The fluxion 
afyzu  is  y  x u -fiy z  u -fiy z u ;  for  if  x  be  put:z=ztt,  then  yzu  will 
be  zzzyx,  and  it’s  Jluxion-zzz  y  x -fi  x  y :  but  x  being  z=zzu,  and 
x  -=zzu-\-uz,  yx  -fixy,  by  fubditution,  will  be  z=zyzii-fi  yuz-fi 
yzu.  And  the  fluxion  of  xuyz,  is  xuyz-fixuy  z-fixiiyz-fixuyz  • 

and  the  fluxion  of  «-j-x  X  ^ — y  (the  common  produd  being  ab-fibx — 
ya — xy)  will  be  bx—yu —  xy — xy. 

Frustum.  The  difference  between  the  frujlum  and  the  cylin¬ 
der  is  always  the  fame  in  different  parts  of  the  fame,  or  of  fimilar  fo- 
lids,  when  the  inclination  of  the  planes  to  the  axis,  and  the  altitude 
of  the  frujlum,  are  given. 

In  the  parabolic  conoid  this  difference  vanifhes,  the  frujlum  being 
always  equal  to  a  cylinder  of  the  fame  height,  upon  the  fedion  of 
the  conoid  that  btfeds  the  altitude  of  the  frujlum,  and  is  parallel  to 
it’s  bafes. 

In  a  fphere  the  frujlum  is  always  lefs  than  the  cylinder  by  one  fourth 
part  of  a  right  angled  cone,  of  the  fame  height  with  the  frujlum,  or 
by  one  half  of  a  fphere  of  a  diameter  equal  to  that  height :  and  this 
difference  is  always  the  fame  in  all  fpheres,  when  the  altitude  of  the 
frujlum  is  given. 

In  the  cone,  the  frujlum  always  exceeds  the  cylinder  by  one  fourth 
part  of  the  content  of  a  fimilar  cone  that  has  the  fame  height  with 
the  frujlum. 

In  the  hyperbolic  conoid  this  excefs  is  the  fame  as  in  the  cone 
generated  by  a  triangle  oce,  ( Plate  100,  fig.  19,)  formed  by  the  axis 
oc,  the  afymptote  0  e,  and  a  perpendicular  ce,  the  altitude  of  the 
frujlum,  and  the  inclination  of  the  axis  to  their  bafes  being  the  fame 
in  both. 

In  the  fpheroid  (fig.  20 )  the  cylinder  exceeds  the  frujlum  ;  and 
the  difference  between  them  is  the  fame  as  in  the  cone  C  D  r  d,  the 
plane  Dr d,  or  B kh,  being  fuppofed  parallel  to  thofe  which  termi¬ 
nate  the  frujlum.  In  different  inclinations  of  thofe  planes,  when  the 
altitude  of  the  frujlum  is  given,  that  difference  is  reciprocally  as  the 
cube  of  the  diameter  B  b,  whicii  is  the  conjugate  of  C  A,  the  axis  of 
the  frujlum.  But  if  the  altitude  of  the  frujlum  be  alfo  varied  fo  as 
to  be  reciprocally  proportional  to  the  diameter  T>b,  then  the  difference 
between  the  frujlum  and  cylinder  will  be  always  of  the  fame  magni¬ 
tude  in  the  fame  fpheroid  or  conoid. 

When  the  inclination  of  the  axis  of  the  folid  to  the  planes  that 
terminate  the  frujlum  is  given,  the  difference  between  the  frujlum 
and  cylinder,  in  the  fame,  or  in  fimilar  bodies,  is  as  thd  cube  ot  their 
common  altAude.  See  the  article  Segment. 

Gnomon.  If  a  parallelogram  be  divided  into  four  leffer  ones,  by 
two  lines  interfering  each  other,  and  one  of  thefe  parallelograms  be 
retrenched  or  taken  away,  the  other  three  will  make  a  gnomon,  ordi¬ 
narily  called  a  fquare.  Or,  a  gnomon  in  a  parallelogram  may  be  faid 
to  be  a  figure  formed  of  the  two  complements,  together  with  either 
of  the  parallelograms  about  the  diameter.  Thus,  in  the  parallelo¬ 
gram  AC,  Plate  too,  fig.  22,  the  gnomon  is  M  -f-  x  -4~  JS-f-'N  ;  or 
M  +  N-f-X  +  Z. 

Hexagon,  is  a  figure  of  fix  fides  and  as  many  angles.  If  thefe 
fides  and  angles  be  equal,  it  is  called  a  regular  hexagon. 

The  fide  of  a  hexagon  is  demon  lira  ted  to  be  equal  to  the  radius  of 
a  circle  circumfcribed  about  the  fame.  Hence  a  regular  hexagon  is 
inferibed  in  a  circle,  by  fetting  the  radius  off  fix  times  upon  the 
periphery. 

To  deferibe  a  hexagon  on  a  given  line  AB  ( Plate  too,  fig.  23) 
draw  an  equilateral  triangle  ACB;  the  vertex  C  will  be  the  center 
of  a  circle,  which  will  circumfcribe  the  hexagon  required. 

Honey-z-otzL  A  mathematic  demonflration,  from  the  principles 
of  common  geometry,  that  the  moil  advantageous  angle  in  a  honey¬ 
comb,  is  that  which  refults  from  the  fuppofed  equality  of  the  three 
plane  angles  forming  the  folid  angle.  For  this  curious  demonftration 
the  reader  is  referred  to  the  article  Honey-zwzzL 

Hyperbola,  in  geometry,  one  of  the  curve  lines,  foimed  by  the 
fedion  of  a  cone.  See  Conic  Jedlion.  , 

The  hyperbola  arifes  when  the  plane  that  cuts  the  cone  is  not  paral¬ 
lel  to  one  of  it’s  fides,  as  it  is  in  the  parabola:  but  diverges  from  it 
outwards,  not  inward,  as  in  the  ellipfis. 

Thus:  if  the  cone  ABC  (fee  Plate  144,  fig.  27,)  be  fo  cut  as 
that  the  axis  of  the  fedion  DQ  continued,  concur  with  the  fide  of 
the  cone  AC,  continued  to  E  ;  the  curve  arifing  from  this  fedion  is 
an  hyperbola. 

Some  authors  define  the  hyperbola  to  be,  a  fedion  of  the  cone  by  a 
plane  parallel  to  its  axis  ;  but  this  definition  is  faulty :  for  though  it 
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be  true,  that  fuch  a  fedion  really  deferibes  an  hyperbola ;  yet  it  is  like- 
wife  true,  that  a  thoufand  others  may  be  deferibed  where  the  plane 
is  not  parallel  to  the  axis,  and  which  of  confequence  are  not  included 
in  the  definition. 

Authors  fometimes  call  the  plane  terminated  by  the  curve,  an 
hyperbola;  and  in  refped  thereof,  call  the  curve  itfelf,  the  hyperbolic 
line. 

Properties  of  the  Hyperbola.  1.  In  the  hyperbola,  the  fquares  of 
the  femiordinates  are  to  each  other,  as  redangles  of  the  abfcifle  into  a 
certain  right  line  compofed  of  the  abfcifle  and  tranfverfe  axis.  Hence, 
as  the  abfeifles  x  increafe,  the  redangles  ax-fix'1,  and  confequently 
the  fquares  of  the  femiordinates  y 2  ;  and  therefore  the  femiordinates 
themfelves  increafe.  The  hyperbola,  therefore,  continually  recedes 
from  it’s  axis. 


20.  The  fquare  of  the  conjugate  axis  is  to  the  fquare  of  the  tranf¬ 
verfe,  as  the  parameter  to  the  tranfverfe  axis.  And  hence,  lince  b :  a 
: :  P  M  2  :  AP  X  PB,  the  fquare  of  the  conjugate  axis,  is  to ^te  fquare 
of  the  tranfverfe,  as  the  fquare  of  the  femiordinate  is  to  d^edangle 
of  the  abfcifle  into  a  line  compofed  of  the  abfcifle  and  tranfverfe 
axis. 


30.  To  deferibe  an  hyperbola,  by  a  continued  motion :  the  tranf 
verfe  axis,  and  the  diftance  from  the  vertex,  being  given.  In  the 
two  foci  F  and  Z,  fig.  28,  fix  two  nails  or  pins ;  and  to  one  of 
them,  in  F,  tie  a  thread,  FMC,  fattening  the  other  end  C  to  the 
ruler  CZ,  which  exceeds  the  fame  by  the  tranfverfe  axis  AB.  The 
other  end  of  the  ruler  being  perforated,  put  it  on  the  pin  Z  ;  and 
fixing  a  ttyle  to  the  thread,  move  the  ruler.  Thus  will  the  ttyle  trace 
out  an  hyperbola.  Again,  with  the  fame  data,  any  number  of  points 
in  an  hyperbola  are  eafily  found,  which  may  be  conneded  into  aa 
hyperbola.  Thus,  from  the  focus  Z,  with  any  interval,  Z  m  greater 
than  A  B,  deferibe  anarch:  and  making  z  b  =  A  B  ;  with  the  re¬ 
maining  interval  bm,  from  the  point  F,  draw  another  arch  inter- 
feding  the  former  in  m :  therefore  Zzzz —  FwzrzAB;  m  is  a  point 
in  the  hyperbola.  And  fo  of  the  reft. 

40.  If  in  an  hyperbola,  the  femiordinate  PM,  fig.  20,  be  produced 
till  it  meet  the  afymptote  in  R ;  the  difference  of  the  fquares  of 
PM  and  PR  is  equal  to  the  fquare  of  the  conjugate  femi-axis  DA 
or  C  d.  Hence  as  the  femiordinate  PM  increases,  the  right  line 
MR  decreafes,  and  therefore  the  hyperbola  itfelf  approaches  nearer  to 
the  afymptote  ;  but  it  can  never  abfolutely  meet  it,  becaufe  as  PR3 
—  PM2~DA2  ;  it  is  impoffible  PR2— PM2  ftiould  ever  be¬ 
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,5°.  In  an  hyperbola,  the  redangle  of  MR  and  Mr  is  equal  to  the 
difference  of  the  fquares  PR2  and  PM  2.  And  hence  the  fame  rec¬ 
tangle  is  equal  to  the  fquare  of  the  conjugate  femi-axis  DA ;  and 
confequently  all  redangles  formed  in  the  fame  manner  arc  equal. 

6°.  If  qm  be  parallel  to  the  afymptote  C  F,  the  redangle  of  q  m 
into  Cq  is  equal  to  the  power  of  the  hyperbola.  And  hence,  i°.  If 
we  make  C I  rrr  A I  rrzzz,  Cqzrzx,  and  qmzzzy,  we  ihall  have 
a  2  — r y ;  which  is  the  equation  expreffing  the  nature  of  the  hyper¬ 
bola  between  it’s  afymptotes.  20.  The  afymptotes,  therefore,  being 
given  in  pofition,  and  the  fide  of  the  power  of  Cl  or  A I  ;  if  in  one 
of  the  afymptotes  CG,  you  take  any  number  of  abfeifles  ;  fo  many 
femiordinates  will  be  found,  and  by  them  any  number  of  points  in 
an  hvperbola  will  be  determined  by  finding  third  proportionals  to  the 
abfcifle,  and  the  fide  of  the  power  CL  30.  If  the  abfeifles  be  not 
computed  from  the  center  C,  but  from  fome  other  point  L ;  and 
C  L  be  fuppofed  =zb we  fhall  have  C  q—b-fix  ■,  and  confe¬ 
quently  a  2  rzz  by  -f- xy. 

70.  In  the  hyperbola,  as  the  tranfverfe  axis  is  to  the  parameter,  fo 
is  the  aggregate  of  the  tranfverfe  femi-axis  and  abfcifle  to  the  sub¬ 
normal:  and  as  the  aggregate  of  the  tranfverfe  femi-axis  and  ^b- 
feifle  is  to  the  abfcifle  ;  fo  is  the  aggregate  of  the  intire  tranfverfe  axis 
and  abfcifle  to  the  subtangent. 

8°.  If  within  the  afymptotes  of  an  hyperbola,  from  a  point  thereof, 
m,  fig.  29,  be  drawn  two  right  lines,  Hm  and  m  K,  and  other  two 
LN  and  NO,  parallel  to  the  fame;  Hm'X««Kzz  LN  XNO. 
And  the  fame  will  hold,  if  you  draw  LNs  parallel  to  the  right  line 
thus  drawn  H/zzK;  viz.  in  this  cafe,  likewife,  HmX^Kir: 
LNxNj.  Confequently,  all  redangles  formed  after  this  manner 
of  right  lines  drawn  parallel  either  to  the  fame  line  H  K,  or  to  two, 
H  m  and  ;?zK,  are  equal  to  each  other. 

90.  If  a  right  line  HK  be  drawn  in  any  manner  between  the 
afymptotes  of  an  hyperbola ;  the  fegments  HE  and/zzIC  intercepted 
on  each  fide  between  the  hyperbola  and  afymptotes  are  equal.  And 
hence,  if  E  m—o\  the  right  line  HK  is  a  tangent  to  the  hyperbola  : 
confequently  the  tangent  FD  intercepted '’between  the  afymptotes, 
is  bifeded  in  the  point  of  contact  V.  Laflly,  the  redangle  of  the 
fegments  H  zzz  and  m  K,  parallel  to  the  tangent  F  D,  is  equal  to  the 
fquare  of  half  the  tangent  DV. 

jo°.  If  from  the  center  C,  fig.  30,  you  draw  a  right  line  C A, 
and  through  the  point  A  a  tangent  FAD  terminated  fiy  the  afymp¬ 
totes,  CA  is  a  femi-tranfverfe  diameter,  and  E  AD  is  equal  to  ii’s 
conjugate  diameter :  and  the  fquare  of  the  femiordinate  in  hyper¬ 
bola  PM  drawn  parallel  t©  the  conjugate  diameter  is  to  the  redangle 
of  the  abfcifle,  and  aggregate  of  the  tranfverfe  diameter  AB,  and  ab¬ 
fcifle  AP,  as  the  fquare  of  the  conjugate  femidiameter  AD,  is  to  the 

fquare  of  the  tranfverfe  femidiameter  CA.  Hence  if  you  fuppofe 
AP  =*,  PM  —y,  AB  —a,  DA  —c,  we  lfiall  havey2  sa= 


(r*  aX-fic^x  2)  — 4c2*  _j_ 
I  a1  a 

b  x  2 

fliall  have  y2=zbx-fi - 


•  and  making  b,  we 

a 2  a 

So  that  the  fame  equation  defines  the 


nature  of  the  hyperbola,  in  refped  of  it’s  diameter,  as  expreffes  it  in 
refped  of  it’s  axis  ;  and  the  parameter  is  a  third  proportional  to  the 
conjugate  diameters  DE  and  A  B.  o 
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1 1°.  If  from  the  vertex  A,  and  any  point  of  the  hyperbola  N,  you 
draw  A  F  and  T  N  parallel  to  the  afymptote  C  R  ;  the  redangle 
of  T  N  into  T  C  will  be  equal  to  the  redangle  of  F  A  into  t 
Hence,  if  T  C—x,  TN=y,  F  C==a,  and  F  A  =  b;  the  equa- 
tion  expreffing  the  nature  of  an  hyperbola  within  it  s  afymptotes,  in 
•relped  of  it’s  diameter>  will  be  x y=*=ah. 


1 2°,  An  afymptote  being  taken  for  a  diameter ;  divided  into  equal 
parts,  and  through  all  the  divifions,  which  form  fo  many  abfciffes 
continually  inereafing  equally,  ordinates  to  the  curve  being  drawn 
parallel  to  the  other  afymptote  ;  the  abfcilfes  will  reprcfent  an  infi¬ 
nite  feries  of  natural  numbers ;  and  the  correfponding  hyperbolic  or 
afymptotic  fpaces  will  reprefent  the  feries  of  logarithms  of  the 
fame  numbers.  Hence  different  hyperbolas  will  furnifh  different 
feries  of  logarithms  to  the  fame  feries  of  natural  numbers  ;  fo  that 
to  determine  any  particular  feries  of  logarithms,  choice  mull  be 
made  of  fome  particular  hyperbola.  See  Conic  feClion  and  Loga¬ 
rithmic  Curve.  Now,  the  moflfimple  of  all  the  hyperbolas  is  the 
equilateral  one,  i.  e.  that  whofe  afymptotes  make  a  right  angle 
between  them.  This,  M.  de  Lagni  alledges  in  favour  of  the  bin¬ 
ary  arithmetic ,  as  being  the  refultof  fuch  equilateral  hyperbola. 

Ambigenal  Hyperbola  is  that  which  has  one  of  it’s  infinite  legs 
infcribtd,  and  the  other  circumfcribed. 

Equilateral  Hyperbola  is  that  wherein  the  conjugate  axes  AB, 
fig.  20,  and  D  E,  are  equal. 

Properties  of  the  equilateral  Hyperbola.  Since  the  parameter  is 
a  third  proportional  to  the  conjugate  axes,  it  is  alfo  equal  to  the  axis : 

•  •  l)  X  X 

wherefore,  if  in  the  equation  y2  =  bx~\- -  you  fuppofe  b  =  a; 


the  equation  y  -  —a  x  will  exprefs  the  nature  of  the  equilate¬ 
ral  hyperbola. 

And  hence  the  fquares  of  the  ordinates  y2  and  z2  are  to  each 
other  as  a  jt— {— ^r2  and  a  v-\-v2  :  that  is,  as  the  redangles  of  the 
abfciffes  into  right  lines  compofed  of  the  abfeiffe  and  parameter. 

If  you  fuppofe  P  C  =v,  CA  =  r,  then  will  AP=r  —  r,  and 
VB—rfi-x.  Confequently  y2  =  x2  —  r2 . 

And  hence  A  E  =  C  A  :  the  angle  ACE  will  be  half  right; 
and  consequently  the  angle  of  the  afymptotes  FCG  a  right  angle. 

Infinite  Hyperbolas,  or  Hyperbolas  of  the  higher  kinds,  are 
thofe  defined  by  the  equation  a  ym-\-n  —  b  *m  (</-j-x)n.  Hence  in 
the  infinite  hyperbolas  a  ym- j-n  :  a  vm  -j-  "  =  b  xm  («-}-■*')“  :  b  zm 
(a  +  z)n  :  that  is  ym  -f-  "  :  v  “  (a  z)n  :  zm  (fl+zjn.  See 

Hyperboloid. 

As  the  hyperbola  of  the  firft  kind,  or  order,  has  two  afymptotes  ; 
that  of  the  fecond  kind,  or  order,  has  three  ;  that  of  the  third, 
four,  &c. 

In  refped  of  thefe,  the  hyperbola  of  the  firft  kind  is  called  the 
Apollonian  or  conical  hyperbola  ;  it  is  thus  called  in  contradiftindion 
to  the  hyperbolas  of  the  higher  kinds.  It  is  called  hyperbola  from 
vnef&uKhw,  to  exceed,  becaufe  in  this  curve  the  fquarc  of  the 

/  4  j 

ordinate  ory2  is  equal  to  b  x b  x2  JL-,  and  therefore  exceeds 

a 


the  produd  of  the  parameter  b  by  the  abfeiffe  v. 

Conjugate  Hyperbolas,  a  name  given  to  four  hyperbolas,  when 
the  firft  and  fecond  axes  of  two  oppofite  hyperbolas  are  the  fecond 
and  firft  axes  of  two  other  oppofite  hyperbolas. 

Thus  if  two  oppofite  hyperbolas  A  M,  a  m  ( Plate  2$,  fig.  59,)  have 
the  line  A  a,  for  their  firft  axis,  and  the  line  B  b  for  their  fecond 
axis  ;  and  if  two  other  oppofite  hyperbolas  B  S,  b  s,  have,  on  the 
contrary,  B  b  for  their  firft  axis,  and  A  a  for  their  fecond  axis,  thefe 
two  hyperbolas  B  S,  b  s,  are  faid  to  be  conjugate  to  the  hyperbolas, 
A  M,  a  m ,  and  the  four  together  are  called  conjugate  hyperbolas. 

The  afymptotes  H  C  h,  GC^,  of  the  hyperbolas  A  M,  a  m,  will 
alfo  be  the  afymptotes  to  the  hyperbolas  B  S,  b  j. 

Hyperbolas  of  all  degrees  may  be  expreffed  by  the  equation  yn 
~am-fi*  where  a  is  a  given  quantity,  v  an  abfeiffa  taken  on  the 
afymptote,  and  y  an  ordinate  to  the  afymptote. 

If  frond  any  point  B  of  fuch  an  hyperbola,  ( Plate  29,  fig.  60,)  a 
line  B  C  be  drawn  parallel  to  one  afymptote,  and  terminated  by 
the  other,  and  the  parallelogram  B  C  A  D  be  completed  ;  then  will 
this  parallelogram  be  to  the  hyperbolic  fpace  BC  EO  infinitely  pro¬ 
duced,  as  m — n  to  n.  Hence,  i°.  When  m — n  is  pofitive  ;  that  is, 
when  m  is  greater  than  n,  wc  may  always  find  the  quadrature  of 
fuch  hyperbolic  fpaces. 

2.  When  m—n,  then  m— n  =  0,  and  the  ratio  of  the  parallelo¬ 
gram  is  to  the  hyperbolic  area  as  0  to  n.  In  which  cafe  this  area 
becomes  infinite. 

3.  When  m  is  lefs  than  n ,  m — n  is  negative  ;  and  in  this  cafe  the 
parallelogram  is  to  the  hyperbolic  fpace  as  a  negative  number  is  to  a 
pofitive  ;  which  led  Dr.  Wallis  and  others  to  fay,  that  thefe  hyper¬ 
bolic  areas  were  more  than  infinite. 

But  the  truth  is,  this  ratio  of  a  negative  number  to  a  pofitive 
only  fhews,  that  the  fpace  bounded  by  DB  (the  other  fide  of  the 
parallelogram)  by  the  curve  and  afymptote  infinitely  produced,  is 
to  tl)UA  as  m  to  n — m. 


Although  the  area  comprehended  between  the  Apollonian  hype ; 
bola  and  it  s  afymptote,  be  infinite,  yet  any  fegment,  or  fedor  1 
this  curve,  may  be  fquared  by  means  of  logarithms.  For  inftancc 
fuppofe  it  required  to  find  the  area  of  the  hyperbolic  fegment  EBC  I 
1  Plate  29,  fig.  61 ,)  comprifed  between  the  arch  of  the  curve  E  R I 
the  lines  EB,  FC  parallel  to  the  afymptote  A  D,  and  B  C,  tl 
f  the  °ther  afymPtote  intercepted  between  them.  Then 
A  B  ED,  the  parallelogram  of  the  hyperbola,  be  taken  as  unity,  tl 
i pace  EB  C  F  will  be  Napier’s  logarithm  of  the  ratio  of  A  C  to  AI 
®r.°*  9*  Hence  if  we  had  tables  of  fuch  logarithms,  vi 

might  find  the  area  of  E  B  C  F  by  fubduding  the  logarithm  of  F  1 
from  that  of  B  E,  and  the  difference  would  exprefs  the  ratio  of  tl 


fegment  to  the  parallelogram  ABE  Dorr.  But  as  fuch  tables 
are  not  extant,  fome  farther  trouble  is  requilite  to  convert  the  com¬ 
mon  or  Brigg’s  logarithm  into  Napier’s.  Take  therefore  from  the 
common  tables  the  logarithm  of  the  ratio  of  BE  to  F  C,  that 
is,  the  difference  of  their  logarithms,  and  multiply  this  difference 
by  2.3025851,  the  hyperbolic  logarithm  of  10,  the  product  will  give7 
the  ratio  of  the  fegment  to  the  parallelogram  ABED  or  1 .  Thus 
fuppofing  B  E  =  36,  and  C  F=5>,  and  the  parallelogram  ABED 
—  1. 

From  1.5563025  ==log.  of  36. 

Subdud  0.6989700  =  log.  of  5. 

Difference  0.8573325  =  ^. of  3f. 

Then  0.8573325  -j-  2.3025851  =  1.9740810  forthe  area  of  the 
fegment  B  E  h  C.  This  multiplication  may  be  performed  in 
Oughtred’s  contraded  way. 

Huygens,  to  avoid  the  multiplication  by  2.302,  &c.  finds  it’s 
logarithm  =  0.36221 56887,  and  always  adds  this  to  the  logarithm 
of  the  difference  before  found,  and  then  finds  the  number  corref¬ 
ponding  to  this  fum. 

If  it  were  propofed  to  find  the  area  of  the  fedor  A  E  R  F ;  as  this  is 
equal  to  the  fegment  E  B  C  F,  the  fame  method  may  ferve.  But  it 
may  alfo  be  done  by  feveral  other  analogies.  Sec  Quadrature. 

Hypothenuse,  or  Hypotenuse,  wohmsoa,  Jubtendens  (formed 
of  unoruvu,  fubtendo,  I  fubtend,)  in  geometry,  is  the  longeft  fide  of  a 
right-angled  triangle ;  or  that  fide  which  Cubtends,  or  is  oppofite 
to,  the  right  angle.  ‘ 1 

Thus,  in  the  triangle  KML  (Plate  168,  fig.  19,)  the  fide  M  L 
oppofite  to  the  right  angle  K,  is  called  the  bypsthenUJe. 

It  is  a  celebrated  theorem  in  geometry,  that  in  every  rectilinear 
right-angled  triangle,  as  K  M  L,  the  fquare  of  the hypotfenufe,  ML, 
is  equal  to  the  fquares  of  both  the  other  fides,  K  L  and  K  M.  This 
is  particularly  called  the  Pythagorean  theorem,  from  it’s  inventor 
Pythagoras,  who  is  faid  to  have  facrificed  a  whole  hecatomb  to  the 
Mufes,  in  gratitude  for  the  difeovery. 

Inclination  of  a  right  line  to  a  plane,  is  the  acute  angle,  which 
fuch  a  right  line  makes  with  another  right  line  drawn  on  the  plane 
through  the  point  where  the  inclined  line  interfeds  it,  and  through 
the  point  where  it  is  alfo  cut  by  a  perpendicular  drawn  from  any 
point  of  the  inclined  lines.  See  Plate  101,  fig.  1.  1 

Indivisibles,  in  geometry,  are  thofe  indefinitely  fmall  elements 
or  principles,  into  which  any  body  or  figure  may  be  ultimately 
refolved. 

A  line  is  faid  to  confift  of  points,  a  furface,  of  parallel  lines,  and 
a  folid  of  parallel  and  fimilar  furfaces  ;  and  becaufe  each  of  thefe 
elements  is  fuppofed  indivifible,  if  in  any  figure  a  line  be  drawn 
through  the  elements  perpendicularly,  the  number  of  points  in  that 
line  will  be  the  fame  as  the  number  of  the  elements. 

Whence  it  appears,  that  a  parallelogram,  prifm,  or  cylinder,  is 
refolvible  into  elements,  as  indivifibles,  all  equal  to  each  other,  pa¬ 
rallel,  and  like  to  the  bafe  ;  and  a  triangle  into  lines  parallel  to  the 
bafe,  but  decrealjng  in  arithmetical  proportion  ;  fo  alfo  are  the  cir¬ 
cles,  which  conftitute  the  parabolic  conoid,  and  thofe  which  confti- 
tute  the  plane  of  a  circle,  or  the  furface  of  an  ifofceles  cone. 

A  cylinder  may  be  refolved  into  cylindrical  curve  furfaces,  having 
all  the  lame  height,  and  continually  decreafing  inwards,  as  the  cir¬ 
cles  of  the  bafe  do  ;  on  which  they  infill.  This  way  of  confidering 
magnitudes,  is  called  the  method  of  indivifibles,  which  is  only  the 
ancient  method  of  exhaulfions,  a  little  difguifed  and  contracted. 

It  is  found  of  good  ufe  in  fhortening  mathematical  demonftra- 
tions ;  of  which  we  may  give  an  inftance  in  that  famous  propofition 
of  Archimedes,  that  a  fphere  is  two  thirds  of  a  cylinder  circum- 
feribing  it. 

Suppofc  a  cylinder,  an  hemifphere,  and  an  inverted  cone  (Plate 
101 ,  fig.  2,)  to  have  the  fame  bafe  and  altitude,  and  to  be  cut  by 
infinite  planes  all  parallel  to  the  bafe,  of  which  dg  is  one ;  it  is 
plain,  the  fquare'of  dh  will  everywhere  be  equal  to  the  fquare  kc 
(the  radius  of  the  fphere)  the  fquare  h c  —  eb  fquare  ;  and,  confe¬ 
quently,  fince  circles  are  to  one  another  as  the  fquares  of  the  radii, 
all  the  circles  of  the  hemifphere  will  be  equal  to  all  thofe  of  the 
cylinder,  deducting  thence  all  thofe  of  the  cone  ;  wherefore  the 
cylinder,  deducing  the  cone,  is  equal  to  the  hemifphere  :  but  it 
is  known,  that  the  cone  is  one  third  of  the  cylinder,  and  confe¬ 
quently  the  fphere  muft  be  two  thirds  of  it. 

Cavalleri  was  the  firft  perfon  who  introduced  this  method  of 
indivifibles  into  one  of  his  works,  intitled  Geometria  Indivifibilium, 
printed  in  1635  ;  which  he  alfo  made  ufe  of  in  another  trad  pub- 
lifhed  in  1647. 

Inflection,  point  of,  of  a  curve,  in  geometry,  is  a  point  or  place 
where  the  curve  begins  to  bend,  or  turn  a  contrary  way. 

If  a  curve  line,  as  AFK,  Plate  101,  fig.  3,  be  partly  concave, 
and  partly  convex  towards  any  right  line,  as  AB,  or  towards  a  fixed 
point;  the  point  F,  which  divides  the  concave  from  the  convex 
part,  and  confequently  is  at  the  beginning  of  the  one  and  end  of 
the  other,  is  called  the  point  of  inflection,  as  long  as  the  curve,  being 
continued  beyond  F,  keeps  it’s  courfe  the  fame  :  when  it  returns 
back  again  towards  that  part  or  fide,  from  whence  it  took  it’s  ori¬ 
ginal,  it  is  called  the  point  of  retrogreffion.  See  the  article  Retro¬ 
gression. 

To  conceive  this,  it  is  to  be  confidered,  that  any  quantity  which 
goes  on  continually  inereafing  or  decreafing,  cannot  change  from  a 
pofitive  to  a  negative  expreflion,  or  from  a  negative  to  a  pofitive 
one,  without  firft  becoming  equal  to  an  infinite,  or  nothing.  It 
becomes  equal  to  nothing,  if  it  continually  decreafe  ;  and  equal  to 
an  infinite,  if  it  continually  increafe. 

Now,  if  through  the  point  F  be  drawn  the  ordinate  E  F,  and  the 
tangent  F  L,  and  from  any  point,  as  M,  on  the  fame  fide  of  A  F, 

be 
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be  drawn  the  ordinate  M  P,  and  the  tangent M T;  then  in  curves 
which  have  a  point  of  inflexion,  the  abfcille  A  P  continually  increafes, 
and  the  part  A  T  of  the  diameter,  intercepted  between  the  vertex 
of  the  diameter  and  the  tangent  M  T,  increafes  alfo,  till  the  point  P 
fall  into  E  ;  atter  which  it  again  begins  todiminifh:  whence  the 
line  A  T  mull  become  a  maximum  A  L,  whence  the  point  P  falls 
into  the  point  E. 

In  thole  curves  which  have  a  point  of  retrogrelTion,  the  part  A  T 
increafes  continually,  and  the  abfeiffe  increafes,  till  the.  point  T  falls 
into  L  ;  atter  which  it  again  diminilhes  :  whence  A  P  mutt  become 
a  maximum,  when  the  point  T  falls  into  L. 


If  AEzzr*,  E  P=zy,  then  will  AL: 

•  •  ••  • 

whofe  fluxion,  which  is  A  - x~y 


VL — x  (fee  Tangent) 

. • 

•  y2  x —  y  x  j  x 

- i. - 


,  y 2  y‘ 

— ff-2  fuppofing  x  conftant,  being  divided  by  x ,  the  fluxion  of 

y 3 


AL  muft  become  nothing  ;  i.  e.  IZZ.y=  o  :  fo  that  multiplying 

y 2 

by  y*,  and  dividing  by — y,  y  =  o;  which  is  a  general  form  for 
finding  F,  the  point  of  inflexion ,  or  retrogreflion,  in  thofe  curves 
whofe  ordinates  are  parallel  to  one  another.  For  the  nature  of  the 
curve  AFK  being  given,  put  the  equation  of  the  curve  into  fluxions; 
from  which,  or  from  other  properties  of  the  curve,  find  the  value  ol 
x  or  y,  and  put  this  x  or y  and  it’s  Value  into  fluxions,  making  both 
tfandyz^zo  :  then  by  expunging  the  red  of  the  fluxional  quantities, 
we  fhall  determine  the  value  of  at,  i.  e.  AEory,  i.  e.  EF,  at  the 
point  of  inflection  fought. 

E.  gr.  To  find  the  point  of  inflexion  B  in  the  curve  A  B  Y  (fig, 
54,)  whofe  equation  (putting  the  abfcilie  A C x,  ordinate  CB 
=y,  and  the  perpendicular  A E=a)  is  ax*zz=uf  y-fix*  y.  From 
the  fluxion  of  this  equation,  viz.  2  a  x  xzzza"- y  -j-  2 x x  y-\-  x* y 

we  deduce  y  —  2  a  x  x  2xxy  i.  e.  by  fubflituting  for  y  it’s 

a 2  -f-A'2 

value— ff*—  2  a—  •  and  the  fluxion  of  this  equation, 

fl.+,.o'=T-Rrj 

making  both  x  and  y  z=z  o, 


is  o  ~  la3  ^  X«a-h^2  —  4a2  v  x  4  x3  a  X  2  a3  x  x 

X  2  ^  4 

which  multiplied  by  eF -\-~x*\*  and  divided  by  2  a3  x 2,  gives  o  — 
i2 — 4  a2  x2  —  4  x*  ;  therefore,  4  a4  -{-  4  a2  x2  — 
a 2  -f~  a2]  2  ;  w’hich  equation  divided  by.*2  makes  4  x2z=.  a2 
-j-*2  ,  therefore  3  A2=a2,  and  x=aa  y/iu  ;  and  if  this  value 
be  fubflituted  for  it  in  the  given  equation  of  the  curve,  we  fhall 

have  y,  or  the  ordinate  at  the  point  of  infledion  zrr - - - 

a  X  «  2  a2  x~ 

3  ^—3^+^  —  3£L_s=JL.  Let  AC  be  equal 

3  3  I2a 2  4 


to^  AE,  and  with  the  radius  e  E,  deferibe  the  arc  E  C  ;  then  will 
C  be  the  point  from  which  the  ordinate  to  the  point  of  inflection  mult 
be  drawn  :  for  eC  =:fa  ;  and  C  c  2< — •  e  A  2  =  AC  2,  i.e.  |  a2  — 

■g-  a 2  =zr  -j  a7-  ~  AC2  —  x2  ;  or  xz=ca  y/ -j.  I 

In  order  to  know  whether  any  curve  be  concave  or  convex 
towards  any  point  afligned  in  the  axis,  find  the  value  of  y  at  that 
point  ;  then  if  this  value  be  pofitive,  the  curve  will  be  convex 
towards  the  axis,  and  if  it  be  negative,  it  will  be  concave. 

Internal  angles,  are  all  angles  made  by  the  Tides  of  any  right- 
lined  figure  within.  See  Internal  Angle. 

In  a  triangle,  as  K  LM,  ( Plate  ioi,  fig.  5,)  the  angles  Land  M 
are  particularly  called  internal  and  oppojite,  in  refpedof  the  external 
angle  I  K  M,  which  is  equal  to  them  both. 

Internal  angle  is  alfo  applied  to  the  two  angles  formed  between 
two  parallels  by  a  line  interceding  thofe  parallels,  on  each  lide  the 
-jnterfe&ing  line. 

Such  are  the  angles  *andy  and  x  and  r,  ( Plate  101,  fig .  6,)  formed 
between  the  parallels  O  P  and  QJR,  on  each  fide  of  the  interfeding 
line  ST. 

The  two  internal  angles  are  always  equal  to  two  right  angles. 

Internal  and  /jppfite  angle  is  alfo  applied  to  the  two  angles  z 
and  x ,  formed  by  a  line  cutting  two  parallels. 

Thefe  are  equal  to  A  and  u,  called  the  external  and  oppofite  angles. 

Isosceles  triangle ,  of  wo;,  equals  and  cxexo;  leg,  is  a  triangle 
which  has  two  equal  fides.  In  an  ifofceles  triangle,  FDE,  ( Plate 
ioi ,  fig.  7,)  the  angles  y  and  u,  oppolite  to  the  equal  fides,  are  equal ; 
and  a  line  draw^  from  the  top  or  vertex,  F,  cutting  the  bafe  into 
two  equal  partsq  is  perpendicular  to  the  bafe.  The  fame  line  alfo 
bifeds  the  vertical  angle  of  the  triangle.  It  appears  likewife,  that 
if  the  equal  fides  be  produced,  the  angles  under  the  bafe  will  be 
equal,  the  fum  of  thofe  above  and  below  refpedively  being  equal  to 
two  right  angles.  And  if  the  vertical  angles  of  two  ifofceles  triangles 
be  equal,  the  twTo  triangles  will  be  equiangular.  Moreover,  every 
equilateral  triangle  mull  be  equiangular. 

Lemniscate,  in  the  higher  geometry,  is  a  curve  which  has  the 
form  of  the  figure  to  it.  If  we  call  A  P,  x,  ( Plate  29,  fig.  62,)  and 
P  M,  y,  and  the  conllant  line  B  C,  a,  the  equation  of  the  curve  will 
be  ayz=:xy/aa  —  xx,  or  a2  yy  z=.a2  x2  a4,  W'hich  is  an  equation 
of  the  fourth  degree  :  it  is  alfo  evident  that  a  right  line,  which  pafles 
through  the  double  point  A,  will  cut  this  curve  in  four  points,  the 
double  point  being  reckoned  equal  to  two.  See  Curve. 
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Line,  in  geometry,  a  quantity  extended  in  length  only,  without 
ei tiler  breadth  or  thicknefs. 

A  fine  is  l'uppofed  to  be  formed  by  the  flux  or  motion  of  a  point  ; 
and  is  to  be  conceived  as  the  termination  or  limit  of  a  furface,  and 
not  as  a  part  of  that  furface,  however  fmall.  Hobb  s,  and  fume 
others;  who  have  taken  it  in  the  latterfenfe,  have  fallen  into  many 
abfurdities. 

T  here  are  two  kinds  of  lines  ;  viz.  right  lines,  and  curve  lines. 

If  the  point  A  move  towards  B,  ( Plate  toi ,  jig.  8,)  by  it's  motion 
it  deferibes  a  line  ;  and  this,  if  the  point  go  the  neared  way  towards 
B,  will  be  a  right  or  flrait  line,  w'hofe  definition  therefore  is  the 
neareft  or  fhortell  diftance  between  any  two  points,  or  a  line,  all 
whofe  points  tend  the  fame  way.  If  the  point  go  anv  wav  about, 
as  in  the  lines  A  CB,  or  A  c  B,  it  will  trace  out  either  a  crooked 
line,  as  the  upper  AcB;  or  elfe  two  or  more  flrait  ones,  as  in  the 
lower  AC,  CB. 

Right  lines  are  all  of  the  fame  fpecies  ;  but  curves  are  of  an  in¬ 
finite  number  of  different  fpec  "s.  We  may  conceive  as  many  as 
there  are  different  compound  motions,  or  as  manv  as  there  may  be 
different  ratios  between  their  ordinates  and  abfeilies.  . 

Geometrical  or  curve  lines,  are  thofe  which  may  be  found  exadly 
and  fecurely  in  all  their  points. 

Lune,  Lunula,  in  geometry,  a  plane  in  form  ofacrefcent,  or 
half-moon,  terminated  by  the  circumference  of  two  circles,  that 
interfed  each  other  within. 

Though  the  quadrature  of  the  intire  circle  was  never  yet  effeded, 
vet  geometricians  have  found  out  thefquarcs  of  many  of  it’s  parts. 
The  firfl  partial  quadrature  was  that  of  the  lunula  given  by  Hippo* 
crates  of  Scio,  or  Chios  ;  who,  from  being  a  {hip-wrecked  merchant, 
commenced  geometrician.  See  Circle  and  Quadrature. 

Let  AEB,  ( Plate  \ox,  fig.  9,)  be  a  femieirclc,  andG  C  —  GB  ; 
with  the  radius  BC  deferibe  a  quadrant  AFB,  then  will  AEBFA 
be  Hippocrates’s  lune. 

And  fince  B  C2  raa  2  GB2,  the  quadrant  A  FBC  willbeequal 
to  the  femicircle  AEB  :  taking  away,  therefore,  from  each  the 
common  fegment  A  F  B  G  A  ;  A  E  B  FA  —  to  the  triangle  A  C  1> 

The  quadrature  of  the  lunula  is  generally  aferibed  to  Hippocrates 
of  Chios ;  but  Proclus  tells  us  exprefsly,  that  it  was  found  by 
GRnopidas  of  Chios. 

Measure  of  an  angle,  is  an  arch  deferibed  from  the  vertex  a 
( Plate  101 ,  fig.  10,)  in  any  place  between  it’s  legs  ;  as  at  df 
Hence  angles  are  diltinguifhed  by  the  ratio  of  the  arches,  deferibed 
from  the  vertex  between  the  legs,  to  the  peripheries.  Angles  then 
are  diftinguifhed  by  thofe  arches  ;  and  the  arches  are  diltinguifhed 
by  their  ratio  to  the  periphery.  Thus  the  angle  /  a  c  is  faid  to  be  of 
fo  many  degrees  as  there  are  in  the  arch  / d.  Sec  Angle. 

To  meafiure  the  height  of  a  hill,  fee  the  latter  part  of  the  article 
Levelling. 

Measure  of  a  figure,  or  plane  furface,  is  a  fquare,  whofe  fide  is 
one  inch,  foot,  yard,  or  fome  other  determinate  length. 

Among  geometricians  it  is  ufually  a  rod,  called  a  lquare  rod, 
divided  into  .en  fquare  feet,  and  the  fquare  feet  into  fquare  digits. 
Hence  fquare  meafures. 

Measure  of  aline,  is  any  right  line  taken  at  pleafure,  and  con- 
fidered  as  unity. 

The  modern  geometricians  ufc  a  decempeda,  or  rod,  divided  into 
ten  equal  parts,  called  feet.  The  feet  they  fubdivide  into  ten  digits, 
the  digit  into  ten  iines,  See.  This  decimal  diviiion  of  the  meafiure 
was  firfl  introduced  by  Stevinus,  probably  from  the  example  of 
Regiomontanus.  The  index  or  character  of  the  decempedx  he 
made  o,  that  of  feet  1,  of  digits  2,  of  lines  3,  &c.  which,  becaufe 
the  mcafure  was  fubdivided  in  a  decuple  ratio,  were  the  logarithms 
of  the  diviiion.  Bayer,  in  lieu  of  thefe,  exprefled  the  logarithms  by 
the  Roman  characters  ;  v.  g.  5  perches,  4  feet,  3  digits,  and  2  lines, 
he  exprefled  thus ;  50,  of,  f ,  2"'.  It  is  frequently  moft  commo- 
diousto  feparate  the  integers,  or  rods,  from  the  fractions,  by  a  point ; 
thus,  inftead  of  50,  4/ ,  3" ,  2///,  to  write  5.432.  F.  Noel  obferves, 
that,  among  the  Chinefe,  the  decimal  diviiion  obtains  in  their 
common  meafures,  and  even  in  their  weights. 

Multiplication  in  lines,  is  effected  by  fuppofing  a  line  a  b 
[Plate  101,  fig.  11,)  called  the  deferibent,  moving  perpendicular 
along  another  b  c,  called  the  dirigent. 

For,  by  this  means,  the  deferibent  forms  the  reCtangle  a  d  c  b  ; 
and  if  it  be  divided,  together  wdth  the  diligent,  into  any  number  of 
equal  parts,  it  will,  by  it’s  motion,  deferibe  as  many  little  reCtangles 
as  the  units  in  the  deferibent  and  dirigent  will  produce,  when  mul¬ 
tiplied  into  one  another,  viz.  21.  For  when  the  lineal  hath 
moved  over  one  part  of  a  d,  it  will,  by  it’s  three  parts,  have  de¬ 
feribed  the  three  little  redangles  in  the  firfl:  column;  wdien  it  comes 
to  2,  it  will  have  deferibed  three  more.  And  this  is  the  realon  why 
multiplication,  in  the  Latin  tongue,  is  ufually  exprefled  by  the  word 
dufla,  drawn;  (and  from  hence  affo  comes  product)  as  i fab  were 
multiplied  by  be,  they  fay,  abduCia  in  be:  becaufe  the  deferibent 
is  led,  as  it  were,  or  carried  along  in  an  exad  poflure  upon  the  diri¬ 
gent,  and  by  that  means  deferibes  the  redangle  ;  lb  that  the  rect¬ 
angle  and  produd  are  the  fame  in  geometry. 

Now,  as  in  all  multiplication  unity  is  to  one  fador  as  the  other  is  to 
the  produd,  multiplication  in  lines  may  be  performed  thus.  Let  a  b 
(fig.  60,)  be  to  be  multiplied  by  ad.  Make  any  angle  at  pleafure  ; 
on  one  of  the  legsfet  off"  a  iizr  to  unity,  and  on  the  fame  leg  let  olf 
u  d,  the  multiplicator  (3),  then  fet  the  multiplicand  a  b  (2)  from  a 
on  the  other  leg  of  the  angle  ;  draw  u  b,  and  parallel  to  it,  through 
d,  draw  dc  (6),  I  fay,  dc,  or  6,  is  the  product  :  for  a  it*',  ad:  : 
abide. 

Octacon,  or  Octogon,  is  a  figure  of  eight  fides  and  angles  ; 
and  this,  when  all  the  fides  and  angles  arq  equal,  is  called  a  regular 
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off  agon,  or  one  which  may  be  inferibed  in  a  circle.  If  the  radius  of 
a  circle  circumfcribing  a  regular  offagon ,  bezzzr,  and  the  fide  of 

the  offagon  rrry  ;  theny  £=  V nfi — 4/2  r2. 

Octahedron,  orOcTAEDRON,  one  of  the  five  regular  bodies, 
Confiding  of  eight  equal  and  equilateral  triangles. 

The  fquare  of  the  fide  of  the  offahedron  is  to  the  fquare  of  the 
diameter  of  the  circumfcribing  fphere,  as  1  to  2. 

It  the  diameter  of  the  fphere  be  2,  the  (olidity  of  the  offahedron 
inferibed  in  it  will  be  1,33333,  nearly. 

The  offahedron  is  two  pyramids  put  together  at  their  bafes,  there¬ 
fore  it’s  folidity  may  be  found  by  multiplying  the  quadrangular 
bafe  of  cither  of  them,  by  one  third  of  the  perpendicular  height  of 
one  of  them,  and  then  doubling  the  product. 

Opposite  angles.  If  a  line  S  1'  [Plate  100,  Jig.  2i,)  meet  two 
other  lines,  A  P  and  BR,  indifferent  points  A  and  B,  but  in  the 
fame  direction  ;  the  angles  u  and  y,  as  alfo  zandy,  hereby,  formed, 
are  called  oppfite  angles  ;  particularly  u,  the  external  oppojite  angle, 
and  z,  the  internal  oppojite  angle  ofy. 

Oval  ellipjis ,  is  an  oblong  curvilinear  figure,  with  two  unequal 
diameters  ;  or,  a  figure  inclofed  with  a  fingle  curve  line,  imperfectly 
round,  it's  length  being  greater  than  it’s  breadth,  like  an  egg; 
whence  it’s  name. 

The  proper  oval,  or  egg  fhape,  is  an  irregular  figure,  being  nar¬ 
rower  at  one  end  than  the  other  ;  in  which  it  differs  from  the  ellipfis, 
which  is  the  mathematical  oval,  and  is  equally  broad  at  each  end. 

The  common  people  confound  the  two  together  :  the  geometri¬ 
cians  alfo  call  the  oval  a  falfe  ellipfis. 

The  method  of  defending  an  oval  chiefly  ufed  among  workmen  is 
by  a  cord  or  firing,  asE /M  [Plateioo,  fig.  12,)  whofelength  is  equal 
to  the  greater  diameter  of  the  oval,  and  which  is  fattened,  by  it’s 
extremes,  to  two  points  or  nails,  E,  f,  planted  in  it’s  longer  dia¬ 
meter  ;  by  which  means  the  oval  is  made  fo  much  the  longer,  as  the 
two  points  or  nails  are  farther  apart. 

Parallel  ruler,  called  alfo parallelifm,  an  infirument  confifting 
of  two  wooden,  brafs,  or  fteel  rulers,  A  B  and  C  D,  Plate  101, 
fig.  13,  equally  broad  every  where,  and  fo  joined  together  by  the 
cro'fs  blades  E  F  and  GH,  as  to  open  to  different  intervals,  and 
accede  and  recede,  yet  ftill  retain  their  parallelifm.  The  ufe  of  this 
infirument  is  obvious  :  for  one  of  the  rulers  being  applied  to  R  S, 
and  the  other  withdrawn  to  a  given  point  V  ;  a  right  line  A  B, 
drawn  by  it’s  edge  through  V,  is  a  parallel  to  R  S  :  and  thus,  having 
given  only  one  line,  and  erected  a  perpendicular  upon  it,  we  may 
draw  any  number  of  paredlel  lines,  or  perpendiculars  to  them  ;  by 
only  obferving  to  fet  off  the  exadt  diltance  of  every  line  with  the 
point  of  the  compalies. 

But  the  beft  parallel  rulers  are  thofe  w'hofe  bars  crofs  each  other, 
and  turn  on  a  joint  at  their  interfeClion  ;  one  end  of  each  bar  mov¬ 
ing  on  a  center,  and  the  other  ends  Hiding  in  grooves  as  the  rulers 
recede.  S ee  fig.  14. 

Parallels,  or  Places  of  Arms,  in  a  Siege. 

Thefe  are  deep  trenches  fifteen  or  eighteen  feet  wide,  joining  the 
feveral  attacks  together  ;  and  ferving  to  place  the  guard  of  the 
trenches  in,  to  be  at  hand  to  fupport  the  workmen  when  attacked. 
There  arc  generally  thfee  in  an  attack  ;  the  firft  is  about  three  hun¬ 
dred  toifes  from  the  covert-way,  the  fecondone  hundred  and  fixty, 
and  the  third  near,  or  on  the  glacis.  They  are  faid  to  have  been 
firft  invented  or  ufed  by  M.  Vauban. 

Thus,  in  Plate  97,  Jig.  38,  let  A  B  be  the  baftions  to  be  at¬ 
tacked,  whofe  capitals,  as  well  as  that  of  the  ravelin  C,  being  inde¬ 
finitely  produced  towards  the  field,  fet  off  three  hundred  fathoms 
from  the  faliant  angles  r,  s,  of  the  covert- way  to  the  points  /,  m  ; 
and  from  the  center  0  of  the  place,  deferibe  an  arc  of  a  circle  through 
the  points  /,  m ,  whofe  interleCtions  with  the  capitals  will  terminate 
the  feveral  parts  of  the  firft  parallel  E,  which  is  terminated  at  twenty 
fathoms  beyond  the  faces  produced  of  the  two  adjacent  ravelins  z, 
X,  next  to  the  front  attacked.  Take  /  n,  m  q,  each  equal  to  one 
hundred  and  forty  fathoms,  and  deferibe  from  the  centers  another 
part  of  a  circle  through  the  points  n,  q  ;  and  it’s  interfediion  with 
thefe  capitals  will  terminate  the  feveral  parts  of  the  fecond  parallel 
F ,  which  extends  only  ten  fathoms  bevond  the  faces  of  the  ravelins 
z  X.  Laftly,  draw  lines  through  the  faliant  angles  of  the  glacis, 
and  they  will  give  the  third  parallel  G.  When  this  is  done,  take 
the  points  d e,  in  the  capitals  of  the  baftions,  at  about  eight  hundred 
fathoms  from  the  laliant  angles  r  s  of  the  covert-way,  and  join 
them  by  a  right  line,  which  will  exprefs  the  beginnings  of  the  at¬ 
tacks.  From  the  point  J  in  de,  at  about  twenty-four  or  twenty-fix 
fathoms  from  the  point  e,  draw  a  line  f g  or  H  of  any  length,  as  one 
hundred  and  twenty  or  one  hundred  and  twenty-fix  fathoms,  for  the 
firft  approach,  but  fo  as  when  produced  to  tall  ten  or  twelve  fathoms 
from  the  fartheft  faliant  angle  of  the  covert- way  :  from  the  point  g 
draw g  h,  foasto  tall  as  much  from  the  fartheft  faliant  angle  on  the 
other  fide  of  the  place  :  and  the  point  h  is  taken  fo  as  to  be  nearly 
at  the  fame  diftance  from  the  capital  s  e  as  the  pointy:  and  from 
the  point  h  draw  the  line  hi,  fo  as  to  fall  again  as  tar  from  the 
fartheft  faliant  angle  in  the  firft  fide,  and  that  the  point  *  be  equally 
as  diftant  from  the  capital  s  e  as  the  point  h  ;  and  thus  continue  the 
approaches  to  the  third  parallel.  1  he  approaches  are  traced  after 
tlK  fame  manner  as  the  capital  d  r,  and  alfo  on  the  capital  of  the 
ravelin  C,  from  the  fecond  parallel  to  the  third  :  always  obferving 
that,  no  part  of  them  is  to  be  feen  or  enfiladed  from  any  part  of  the 
to  1  tificatinn,  nor  to  defile  too  much,  which  would  occafion  unne- 
cefiary  labour..  As  the  approaches  advance  nearer  the  place,  they 
become  fhorter,  as  they  make  fmaller  angles  with  each  other.  Be¬ 
tween  the  lecond  and  third  parallels,  at  the  returns  of  the  approaches, 
are  made  places  of  arms,  fuch  as  I,  about  thirty  or  forty  fathoms 
long,  nearly  ea  r  a  i.  lel  to  the  third  parallel,  which  ferve  to  receive 
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the  troops  that  are  to  cover  the  workmen  till  the  third  parallel  is 
quite  finifhed.  When  the  principal  or  outlines  of  the  trenches  are 
thus  traced,  parallels  are  drawn  to  them  on  the  fide  towards  the  field, 
at  twelve  feet  diftance  in  the  approaches,  fifteen  in  the  firft  and 
fecond  parallels,  and  at  eighteen  in  the  third ;  and  the  intervals 
between  thefe  and  the  former  lines  will  exprefs  the  width  of  the 
trenches.  At  the  ends  of  the  fecond  parallel  are  made  fquare  re-r- 
doubts  as  K,  K,  of  about  ten  or  twelve  fathoms  on  each  fide,  to 
protect  it  more  effediually  from  the  Tallies  of  the  befieged.  The 
firft  part,  d  e  of  the  trenches  is  an  epaulement  of  about  ten  feet 
high  to  cover  the  horle  defigned  to  guard  the  trenches. 

Parallelepiped  is  one  of  the  regular  bodies,  or  folids  com¬ 
prehended  under  fix  parallelograms,  the  oppolite  ones  whereof  are 
iimilar,  parallel,  and  equal :  as  in  Plate  101,  fig.  15. 

A  parallelepiped  is  by  fome  defined,  a  prifm,  whofe  bafe  is  a  pa¬ 
rallelogram. 

Properties  of  the  Para  llelepiped.  All  parallelepipeds,  prifms, 
and  cylinders,  &c.  whofe  bafes  and  heights  are  equal,  are  them¬ 
felves  equal. 

A  diagonal  plane  divides  the  parallelepiped  into  two  equal  prifms  i 
a  triangular  prifm,  therefore,  is  hklf  a  parallelepiped  upon  the  fame 
bafe,  and  of  the  fame  altitude. 

All  parallelepipeds,  prifms,  cylinders,  &C;  are  in  a  ratio  compounded 
of  their  bafes,  and  altitudes:  wherefore,  if  their  bafes  be  equal, 
they  are  in  proportion  to  their  altitudes  ;  and  converlelv. 

All  parallelepipeds,  cylinders,  cones,  &c.  are  in  a  triplicate  ratio 
of  the  homologous  fidcs  ;  and  alfo  of  their  aititudes. 

Equal  parallelepipeds,  prifms,  cones,  cylinders,  &c.  are  in  the 
reciprocal  ratio  of  their  bafes  and  altitudes. 

To  tneajure  the  Jurface  and  folidity  of  a  parallelepiped;  Find  the 
areas  of  the  parallelograms  ILMK,  LMON,  andOMKP(fee 
Parallelogram);  add  thefe  into  one  fum,  and  multiply  thatl’um 
by  2:  the  product  will  be  the  furfaee  of  the  parallelepiped. 

If,  then,  the  bafe  ILMK  be  multiplied  by  the  altitude  M  O, 
the  prcduCt  will  be  the  folidity. 

Suppofe,  v.  gr.  LMzrr36,  MKzzziC,  MOzzi2.  Then 
LI  KM— 36x15  =  54°;  LMON  =  56  X  12  —  432;  MOKP 
rrr:  i^'X:i2z=^  1  fio.  The  fum  of  which  is  rrz  1 1 52,  which  multi¬ 
plied  by  2,  gives  the  fuperficies  equal  to  2304.  And  540X12  gives 
the  folidity  equal  to  6840. 

The  parallelepiped  with  oblique  angles,  is  a  figure  very  common 
to  many  kinds  of  (tones,  efpecially  ot  the  fofter  fort.  Thecommon 
cryltallizaticns  of  grottoes  break  naturally  into  fragments  of  this 
(hape  ;  and  the  ftalaciitae  which  hang  down  from  their  roofs  in 
form  of  ificles,  are  originally  fmall  hollow  pipes  formed  by  the 
water  which  continually  trickles  down  drop  by  drop  5  and  whofe 
outer  furfaces,  fixing  themfelves  by  their  fmall  bafes,  form  by  de¬ 
grees  a  fort  of  blunted  pyramids,  which,  like  fo  many  rays  from 
the  axis,  which  is  the  hollow  pipe,  grow  hollow  at  laft.  This  axis 
feems  to  be  compofed  of  plates,  almoft  cylindrical,  laid  one  over 
another  ;  but,  if  broken,  the  whole  divides  into  fragments  of  a 
parallelepiped  figure  :  the  blunted  pyramids  that  are  about  the  axis 
divide  themfelves  at  firft  into  other  blunted  pyramids  :  but  after¬ 
wards  almoft  all  thefe  fragments  divide  of  themfelves  into  other 
fragments  of  a  parallelepiped  figure,  this  feeming  every  where  the 
ultimate  fhape  of  the  particles. 

Parallelogram,  properties  of  the.  In  every  parallelogram,  \vhat 
kind  foever  it  be  of,  e.  gr.  ABCD,  Plate  101,  fig.  16,  adiagonal 
DA  divides  it  into  two  equal  parts  ;  the  angles  diagonally  oppolite 

B,  C,  and  A,  D,  are  equal ;  the  oppofite  angles. of  the  fame  fide, 

C,  D,  and  A,  B,  &c.  are,  together,  equal  to  two  right  angles ;  and 
each  two  (ides  together  are  greater  than  the  diagonal. 

Two  parallelograms  A  B  C  D,  and  E  C  D  F,  on  the  fame,  or  on  an 
equal  bafe  C  D,  and  of  the  fame  height  A  C,  or  between  the  fame 
parallels  A  F,  C  D,  are  equal.  And  hence  the  two  triangles  C  DA, 
and  CDF,  on  the  fame  bafe,  and  of  the  fame  height,  are  alfo 
equal. 

Hence,  alfo,  every  triangle  C  F  D  is  half  a  parallelogram  AC  D  B 
upon  the  fame,  or  an  equal  bafe  C  D,  and  of  the  fame  altitude,  or 
between  the  fame  parallels.  Hence  alfo  a  triangle  is  equal  to  a 
parallelogram,  having  the  fame  bafe,  and  half  the  altitude,  or  half 
the  bafe,  and  the  fame  altitude. 

Parallelograms,  therefore,  are  in  a  given  ratio,  compounded  of 
their  bafes  and  altitudes.  If  then  the  altitudes  be  equal,  they  are 
as  the  bafes  ;  and  converfely. 

In  ftmilar  parallelograms  and  triangles,  the  altitudes  are  propor¬ 
tional  to  theffomologous  fidcs ;  and  the  bafes  are  cut  proportionably 
thereby.  Hence,  fimilar  parallelograms  and  triangles  are  in  a  dupli¬ 
cate  ratio  of  their  homologous  (ides,  alfo  of  their  altitudes,  and 
thfc  fegments  of  their  bafes  ;  they  are,  therefore,  as  the  fquares  of 
the  fides,  altitudes,  and  homologous  fegments  of  the  bafes. 

In  every  parallelogram,  the  fum  of  the  fquares  of  the  two  diagonals 
is  equal  to  the  fum  of  the  fquare  of  the  four  fides.  . 

To  find  the  area  of  the  reff  angled  parallelogram,  ABCD.  Find 
the  length  of  the  fides  AB  and  A  C  ;  multiply  AB  into  A  C,  the 
produdt  will  be  the  area  of  th e  parallelogram.  Suppofe,  e.  g.  A  B 
to  be  345  ;  A  C  123  ;  the  area  will  be  42435. 

Hence,  1.  Redtangles  are  in  a  ratio  compounded  of  their  fides 
A  Band  AC.  2.  If,  therefore,  there  be  three  lines  continuaily 
proportional ;  the  fquare  of  the  middle  one  is  equal  to  the  rediangle 
of  the  two  extremes :  and  if  there  be  four  proportional  lines,  the 
rediangle  under  the  two  extremes  is  equal  to  that  under  the  two 
middle  terms. 

Other  parallelograms,  not  redtangular,  have  their  areas  found  by 
refolving  them,  by  diagonals,  into  two  triangles,  and  adding  the 
areas  ot  the  feparate  triangles  into  one  fum  ;  or  by  multiplving 
their  bafes  into  altitudes.  .  *  ' 

Parallelogram . 
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Parallelogram  of  the  hyperbola,  is  ufed  for  the  parallelogram  formed 
bv  the  two  afymptotes  of  an  hyperbola,  and  the  parallels  to  them, 
drawn  from  any  point  of  the  curve.  A  parallelogram  thus  formed 
is  of  an  invariable  magnitude  in  the.  fame  hyperbola;  and  the 
redtangle  of  it's  tides  is  equal  to  the  power  of  the  hyperbola.  This 
parallelogram  is  the  modulus  of  the  logarithmic  fyftem. 

Pelecoides,  (from  its Aero?,  hatchet,  and  eioo;,  form,)  in  geo¬ 
metry,  a  figure  in  the  form  of  a  hatchet. 

Such  is  the  figure  BCD  A,  Jig.  1 7,  Plate  101,  contained  under  the 
two  inverted  quadrantal  arcs  AB  and  A  D,  and  the  femicirclc  BCD. 

The  area  of  the  pclecoides  is  demonftrated  to  be  equal  to  the  fquare 
A  C  ;  and  that,  again,  to  the  redlangle  E  B.  It  is  equal  to  the 
fquare  AC,  becaufe  it  wants  of  the  fquare  on  the  left  hand,  the  two 
fegments  A  B  and  A  D,  which  are  equal  to  the  two  fegments  B  C 
and  C  D,  by  which  it  exceeds  on  the  right  hand. 

Pentagon,  (from  onvl  ccyurn,  quinquangulus,  compounded 
of  orevle,  five ,  and  yuvia,  angle,)  in  geometry,  a  figure  of  five  fides, 
and  five  angles. 

If  the  five  iides  are  equal,  the  angles  are  fo  too  ;  and  the  figure 
is  called  a  regular  pentagon,  as  fig.  18,  Plate  ior.  Moll  citadels  are 
regular  pentagons. 

The  nioft  confiderable  property  of  a  pentagon  is,  that  one  of  it’s 
fides,  v.  g.  D  E,  is  equal  in  power  to  the  lides  of  a  hexagon  and 
a  decagon  inlcribed  in  the  fame  circle  ABCDE;  that  is,  the 
fquare  of  the  fide  D  E  is  equal  to  thefum  of  the  fquaresof  the  lides 
D  a  D  b. 

Pappus  hasalfo  demonflrated,  that  twelve  regular  pentagons  con¬ 
tain  more  than  twenty  triangles  inferibed  in  the  fame  circle,  lib.  v. 
probl.  45. 

The  dodecahedron,  which  is  the  fourth  regular  body,  confifts  of 
twelve  pentagons. 

Perpendicular,  in  geometry,  is  a  line  falling  dire&ly  on 
another  line,  fo  as  to  make  equal  angles  on  each  fide  ;  called  alfo 
•A  normal  line. 

Thus  the  line  I  G»  Plate  101,  fig.  19,  is  perpendicular  to  the  line 
KH  ;  i.  e.  makes  right  and  equal  angles  therewith. 

From  the  very  notion  of  a  perpendicular-,  it  follows,  1.  That  the 
Jxrpendicularity  is  mutual  ;  i.  e.  if  a  line,  as  I  G,  be  perpendicular 
to  another,  KH  ;  that  other  is  alfo  perpendicular  to  the  firft. 

2  That  only  one.  perpendicular  can  be  drawn  from  one  point  in 
the  fame  place. 

3.  That  if  a  perpendicular  be  continued  through  the  line  it  was 
drawn  perpendicularly  to  ;  the  continuation  will  alfo  be  perpendicular 
to  the  lame. 

4.  That  if  there  be  two  points  of  a  right  line,  each  of  which  is 
at  ari  equal  diftance  from  twx>  points  of  another  right  line  ;  that 
line  is  perpendicular  to  the  other. 

5.  'I  hat  a  line,  which  is  perpendicular  to  another,  is  alio  perpendi¬ 
cular  to  all  the  parallels  of  the  other. 

6.  That  a  perpendicular  line  is  the  fhorteft  of  all  thofe  which  can 
be  drawm  from  the  fame  point  to  the  fame  right  line. 

Hende  the  diftance  of  a  point  from  a  line,  is  a  right  line,  drawn 
from  the  point  perpendicular  to  the  line  or  plane ;  and  hence  the  alti¬ 
tude  of  figure  is  a  perpendicular  let  fall  from  the  vertex  to  the  bafe. 

To  eredl  a  Perpendicular  G  I  on  any  given  point  G,  in  a 
right  line  M  L  :  one  foot  of  the  compafies  being  in  G,  wdth  any 
interval  at  pleafure,  cut  off  equal  parts  on  each  fide  G  H  and  G  K  ; 
from  the  points  K  and  H,  with  an  interval  greater  than  the  half  of 
K  H,  ftrike  two  arcs  interfering  in  I  ;  the  right  line  G  I  is  perpen¬ 
dicular  to  M  L. 

Perpendiculars  are  beft  deferibed  in  practice  by  means  of  a  fquare  ; 
one  of  w'hofe  legs  is  applied  along  that  line,  to  or  from  which  the 
perpendicular  is  to  be  let  fall  or  raifed. 

To  erect  a  Perpendicular  on  the  end  of  a  given  line,  fuppofe 
atP:  open  your  compaffes  to  any  convenient  diftance,  and,  letting 
one  foot  in  C,  deferibe  the  arc  R  P  S  ■  lay  a  ruler  from  S  through 
C,  it  will  find  the  point  R  in  the  arc,  whence  draw  P  R,  which  is 
perpendicular  to  P  M. 

To  let  fall  a  Perpendicular  on  a  given  line,  M  P,  from  a  given 
point  L  ;  (fig.  20.)  fet  one  foot  of  the  compafies  in  L,  and  with 
the  other  crofs  the  given  line  in  the  points  M  and  G.  Then,  fetting 
the  compafies  in  G  and  M,  ftrike  two  arcs  interfering  each  other 
in  a:  then  lay  a  ruler  from  L  to  a ,  and  the  lineKL,  deferibed 
thereby,  is  the perpendicular  required. 

A  line  isfaid  to  be  perpendicular  to  a  plane,  when  it  is  perpendicular 
to  more  than  two  lines  drawn  in  that  plane. 

A  plane  is  faid  to  be  perpendicular  to  another  plane,  when  a  line  in 
one  plane  is  perpendicular  to  the  other  plane. 

Perpendicular  to  a  curve,  is  a  right  line  cutting  the  curve  in 
the  point  in  wrhich  any  other  right  line  touches  it,  and  is  alfo  itfelf 
perpendicular  to  that  tangent. 

Prism,  Prisma,  (thus  called  from  orficr/xK,  fomething  fawn, 
or  cut  off, )  in  geometry,  an  oblong  folid  or  body,  contained  under 
more  than  four  planes,  and  whofe  bafes  are  equal,  parallel,  and 
alike  fituated. 

he  prifm  is  generated  by  the  motion  of  a  redlilincar  figure,  as  A 
Plate  101,  fig.  21,)  defeending  always  parallel  to  itfelf,  along 
the  right  line  A  E. 

If  the  deferibent  be  a  triangle,  the  body  is  faid  to  be  a  triangular 
Prifm  ;  if  lquare,  a  quadrangular  one,  &c. 

Horn  the  genefis  of  the  prifm,  it  is  evident  it  has  two  equal  and 
oppofite  bales  ;  that  it  is  terminated  by  as  many  parallelograms  as 
the  bafe  confifts  of  fides  ;  and  that  all  the  fedtions  of  a prifm  parallel 
to  it’s  bafe  are  equal. 

•  Every  triangular  prifm  may  be  divided  into  three  equal  pyramids. 

To  meafure  the furface  and  folidity  of  a  Prism.  Find  the  area  of 
the  bafe,  e.  g.  ABC,  (fee  Triangle,)  and  multiply  it  by  2; 
find  the  areas  of  the  planes  or  parallelograms,  that  includeor  circum- 
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feribe  it  ;  and  add  their  fum  to  the  former  produdf.  The  fum  is 
the  whole  furface  of  the  prifim. 

Multiply  then  the  bafe  B  A  C  by  the  altitude.  C  D  ;  the  produdt 
is  the  folidity  of  thecube  A  B  C  D  E  F.  Sec  Centrobaxyc. 

All  prifms  are  in  a  ratio  compounded  of  their  bafes  and  altitudes  : 
if,  then,  their  bafes  be  equal,  they  are  to  each  other  as  theirheights ; 
and  viceverfa.  S[tn\\a.r  prifms,  Sec.  are  in  a  triplicate  ratio  of  their 
homologous  fides,  as  alfo  of  their  altitudes. 

Proportionals,  in  geometry,  are  quantities  either  linear  or 
numeral,  which  bear  the  fame  ratio  or  relation  to  each  other. 
1  bus,  if  3,  6,  12,  be  proportionals,  then  will  3  :  6  :  :  6  :  12. 

To  find  a  fourth  proportional  to  three  given  lines,  A  B,  AC; 
and  BD  (Plate  101,  fig.  22.)  draw  an  angle  F  A  G  at  pleafure  ; 
from  A  fet  off  the  firft  ot  the  lines  toB  ;  from  A,  the  fecond,  to  C  ; 
and  from  B  to  D,  the  third  :  draw  B  C  ;  and  in  D  make  an  angle 
equal  to  A  B  C  :  then  C  E  the  fourth  proportional  fought,  and  A  B  : 

AC  :  :  BD  :  CE. 

Ita  third  proportional  be  required  to  tw7o  given  lines,  ABdndAC  ; 
make  BD  equal  to  AC;  i.  e.  let  A  C  be  repeated  twice  :  then 

AB!  AC  :  :  AC  :  CE. 

To  find  a  mean  proportional  between  two  given  lines,  A  B  and  B  E 
(fig.  23,)  ;  join  the  two  given  lines  into  one  continued  right  line, 
and  biledfit  in  C.  From  C,  with  the  interval  of  A  C,  delcribe  a 
femicircle  A  D  E  ;  and  from  B  ereiff  a  perpendicular  B  D  :  this  is 
the  mean  proportional  fought,  and  AB:BD::BD:BE. 

Pyramid,  T&fap./?,  in  geometry,  a  folid  (landing  on  a  fquare; 
triangular,  or  polygonal  bafts,  and  terminating  at  top  in  a  point  ; 
or  a  body  whofe  bafe  is  a  regular  re&ilinear  figure,  and  whole  fides 
are  plain  triangles  ;  their  feveral  vertices  meeting  together  in  one 
point. 

Euclid  defines  it  a  folid  figure,  confiding  of  feveral  triangles, 
whofe  bafes  are  all  in  the  fame  plane,  and  have  one  common  vertex. 

Wolfius  defines  it  a  folid,  bounded  by  as  many  triangles;  ADC, 
DCB,  and  ADB,  terminating  in  one  point  D,  as  the  bafe  A  BC 
has  fides.  Plate  1 01,  fig.  24. 

1  he  pyramid  is  faid  to  be  triangular,  quadrangular,  quinquangular , 
See.  according  as  the  bafe  is  triangular,  quadrangular,  &c.  The 
pyramid  may  be  called  a  fquare,  triangular,  &c.  cone  ;  or  the  cone 
a  round  pyramid. 

Properties  of  the  Pyramid,  i.  All  pyramids  and  cones  Handing 
on  the  fame  bafe,  and  having  the  fame  altitude,  are  demonftrated 
to  be  equal. 

2.  A  triangular  pyramid  is  the  third  part  of  a  prifm,  (landing  on 
the  fame  bafe,  and  of  the  fame  altitude. 

3.  Hence,  fince  every  multangular  may  be  divided  into  triangu- 
lars,  every  pyramid  is  the  third  part  of  a  prifm,  Handing  on  the 
fame  bafis,  and  of  the  fame  altitude. 

4.  If  a  pyramid  be  cut  by  a  plane  a  be,  parallel  to  it’s  bafe  A  B  C, 
the  former  plane,  or  bale,  will  be  limilar  to  the  latter. 

5.  AWpyramids,  prifms,  cylinders,  &c.  are  in  a  ratio  compounded 

of  their  bafes  and  altitudes:  the  bafes,  therefore,  being  equal,  they 
are  in  proportion  to  their  altitudes  ;  and  their  altitudes  being  equal, 
they  are  in  proportion  to  their  bafes.  * 

6.  Similar  pyramids,  prifms,  cylinders,  cones,  Sec.  are  in  a  tri¬ 
plicate  ratio  of  their  homologous  Tides. 

7.  Equal  pyramids,  Sec.  reciprocate  their  bafes  and  altitude  ;  i.  e. 
the  altitude  of  the  one  is  to  that  of  the  other,  as  the  bafe  of  this  to” 
the  bafe  of  that. 

8.  A  fphere  is  equal  to  a  pyramid,  whofe  bafe  is  equal  to  the  furface 
and  it’s  height  to  the  radius  of  the  fphere. 

To  meafure  the  furface  and  folidity  af  a  Pyramid.  Find  the  folidity 
of  a  prilm  that  has  the  fame  bafe  and  height  with  the  given  pyra¬ 
mid.  And  divide  this  by  three ;  the  quotient  will  be  the  folidity  of 
the  pyramid. 

Suppole,  v.  gr.  the  folidity  of  the  prifm  be  found  67016328,  the 
folidity  of  the  pyramid  w  ill  be  thus  found  22336776. 

The  furface  of  a  pyramid  is  had,  by  finding  the  areas,  both  of  a 
bafe  ABC,  and  of  the  lateral  angles  A  CD,  CBD,  DBA.  See 
1  riangle.  The  fum  of  thefe  is  the  area  of  th epyramid. 

The  external  furface  of  a  right  pyramid,  (landing  on  a  regular 
polygonal  bafe,  is  equal  to  the  altitude  of  one  of  the  triangles 
which  compofe  it,  multiplied  by  the  whole  circumference  of  the 
bafe  of  the  pyramid. 

To  deferibe  a  Pyramid  on  a  plane.  1.  Draw  the  bafe,  v.  gr.  the 
triangle  A  B  C  (if  the  pyramid  required  be  triangular) ;  fo  as  that  the 
fide  A  B,  fuppofed  to  be  turned  behind,  be  not  eXpreffed.  2.  On 
A  C  and  C  B,  conftruft  the  triangles  ADC  and  CD  B,  meeting 
in  any  aflumed  or  determined  point,  v.  gr.  D  ;  and  draw  A  D, 
CD,  B  D  ;  then  will  ADBCbea  triangular  pyramid. 

To  conjirudl  a  Pyramid  of  pafieboard,  Sec.  Suppofe,  v.  gr.  a 
triangular  pyramid  required.  1.  With  the  radius  A  B  deferibe  an 
arc  BE  (fig.  25),  and  to  this  arc  apply  three  equal  Chords,  BC, 
C  D,  and  D  E.  2.  On  C  D  conftrudt  an  equilateral  triangle 
D  F  C,  and  draw  the  right  lines  A  D,  and  A  C.  This  pafteboard, 
&c.  being  cut  off  by  the  contour  of  the  figure,  what  remains 
within  will  turn  into  a  pyramid. 

Quality,  in  geometry.  Dr.  Keil  demonftrates,  that  every 
quality  which  is  propagated  inorbem,  fuch  as  light,  heat,  cold,  odour. 
Sec.  has  it’s  quality  increafed,  or  abated,  in  a  duplicate  ratio  of  the 
diftances  from  the  center  of  radiation,  or  exertion  of  the  quality, 
reciprocally. 

1  hus,  let  A,  [Plate  101,  fig.  26,)  be  a  center  from  whence  any 
quality  exerts  itfelf  round  about,  according  to  the  right  lines  Ae ,  Af, 
Sec.  The  efficacy  of  the  quality,  Ecit  heat,  cold,  odour,  &c.  will  be 
(at  equal  diftances  from  A)  ?s  the  fpiflitude  or  denfity  of  the  rays 
A  b,  Ac,  Ad.  But  the  rays  within  the  inner  circle,  or  rather  fpherical 
fuperficies,  bed  H,  when  they  come  to  be  extended  to  the  other 

fpherical 
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fpherical  furface,  e  fig  K,  will  be  much  lcfs  clofe  than  they  were 
before,  and  that  in  the  reciprocal  proportion  of  the  fpaces they  take 
up  ;  that  is,  if  the  outer  furface  be  the  double  of  the  inner,  the  rays 
there  will  be  but  half  as  thick  ;  but  fince  fpherical  fupcrficies  arc  as 
the  fquares  of  the  radii,  therefore  the  efficacy  of  th c  quality  will  be 
to  that  of  the  outer,  as  A  e  lquare,  to  A  b  fquare.  Q^E.  D. 

Reciprocal  figures,  in  geometry,  are  fuch  as  have  the  antece¬ 
dents  and  confequents  of  the  fame  ratio  in  both  figures.  See  Plate 
ioi,  fig.  27.  Here, 

A  :  B  j  :  C  :  D,  or, 


12  :  4  :  :  9  :  3 

That  is,  as  much  longer  as  the  fide  A,  in  the  firft  re&angle,  is 
than  the  fide  B  of  the  fecond  rectangle  ;  fo  much  deeper  is  the  fide 
C  in  the  fecond  redangle,  than  the  fide  D  in  the  firft  ;  and,  con- 
fequently,  the  length  of  one  is  compenfated  by  the  depth  of  the  other. 

Alfo,  as  the  fide  A  is  *  longer  than  the  fide  C,  fo  the  fide  B  is  | 
longer  than  D:  wherefore  che  rcdangles  muft  needs  be  equal. 

This  is  the  foundation.of  that  catholic  theorem  ;  that  the  redangle 
of  the  extremes  muft  always  be  equal  to  that  of  the  means  ;  and, 
consequently,  the  reafon  ol  the  rule  of  three,  or  golden  rule. 

For,  fuppofe  there  were  given  any  three  numbers,  or  quantities, 
geometrically  proportional,  as  A,  B,  and  C,  and  that  it  were  re¬ 
quired  to  find  a  fourth,  D,  proportional  to  them  :  fince  A  :  B  : : 

'i  BC 

C  :  D, '  therefore  A  D=:BC,  and,  confequently,  D— - • 

A 

that  is,  the  fourth  term  is  equal  to  the  quotient  of  the  fecond,  mul¬ 
tiplied  by  the  third  term,  divided  by  the  firft. 

Or,  thus  in  numbers  :  fuppofe  given  12,  4,  and  9  ;  required  a 
fourth  proportional.  Now  as  12  :  4  9  :  Qj,  But  i2Qrra4 

X  9~  36.  Therefore  Q__— 3,  by  dividing  both  fides 

12 

by  12. 

And  hence  it  follows,  that  if  any  two  triangles,  parallelograms, 
prifms,  parallelopipeds,  pyramids,  cones,  or  cylinders,  have  their 
bales  and  altitudes  Reciprocally  proportional,  thole  two  figures  or 
i'olids  are  equal  ro  one  another  ;  and  vice  verfia ,  if  they  are  equal, 
their  bafes  and  altitudes  are  reciprocally  proportional. 

Rectangle,  called  alfo  oblong,  and  long  fquare,  is  a  quadrilateral 
rectangular  figure,  (M  L  I  K,  Plate  1 01,  fig.  28,)  whofeoppofite  fides 
M  L  and  I  K,  as  well  as  M I  and  L  K,  are  equal.  Or,  a  rebiangle 
is  a  parallelogram,  w-hofe  fides  arc  unequal,  but  it’s  angles 
right. 

If  from  the  fame  point  A,  fig.  29,  be  drawn  two  lines,  one 
whereof,  AD,  is  a  tangent  to  a  circle,  the  other  a  fecant  A  B  ;  the 
fquare  of  the  tangent  A  D  will  be  equal  to  the  rebiangle  under  the 
fecant  A  B,  and  that  part  of  it  without  the  circle  AC,  If  two  or 
more  fecants  A  a ,  A  B,  &c.  be  drawn  from  the  fame  point  A  ;  the 
rebiangles,  under  their  holes,  and  their  parts  without  the  circle,  will 
be  equal.  If  two  chords  interfeCt  each  other,  the  reblangles  under 
their  fegments  will  be  equal. 


Reduction  of  a  figure,  defign  or  draught,  is  the  making  a  copy 
thereof,  cither  larger  or  fmaller  than  the  original ;  ftill  preferving 
the  form  and  proportion. 

The  great  life  of  the  proportional  compasses  is  in  the  reduction 
of  figures,  &c.  whence  they  are  alfo  called  compaffes  of  re dubi ion. 

There  are  various  methods  of  reducing  figures,  See.  the  mod 
eafy  is  by  means  of  the  pentagraph,  or  parallelogram  ;  but  this 
has  it’s  defeCts.  The  bell  and  moll  ufual  methods  of  reduction 
arc  as  follow’  : 

To  reduce  a  figure,  as  A  BC  DE,  ("Plate  101,  fig.  30,)  into  a  Iefis 
coonpafs.  About  the  middle  of  the  figure,  as  z,  pitch  on  a  point  ; 
and  from  this  point  draw  lines  to  it’s  fcveral  angles  A,  B,  C,  See. 
then  drawing  the  line  a  b  parallel  to  A  B,  be  parallel  to  B  C,  &c. 
you  will  have  the  figure  abode  fimilar  to  ABODE. 

If  the  figure  abede  had  been  required  to  be  enlarged,  there 
needed  nothing  but  to  produce  the  lines  from  the  point  beyond  the 
angles,  as  z  D,  z  C,  &c.  and  to  draw  lines,  viz.  DC,  CB,  &c. 
parallel  to  the  fides  dc,  cb.  See. 

To  reduce  a  figure  by  the  angle  of  proportion.  Suppofe  the  figure 
ABODE,  (fig .  31,)  required  to  be  diminifhed  in  the  proportion  of 
the  line  A  B  to  a  b  (fig.  32,)  :  draw  the  indefinite  line  G  H  (fig.  33,) 
and,  from  G  to  H,  ietoff  the  line  AB;onG  deferibe  the  arch  HI  ; 
fet  off  the  line  a  b  as  a  chord  on  H  l,.  and  draw  G  I.  Then  with 
the  angle  IGH  you  have  all  the  meafures  of  the  figure  to  be  drawn. 
1  hus,  to  lay  down  the  point  c ,  take  the  interval  B  C,  and  upon  the 
point  G  deferibe  the  arch  K  L  ;  alfo  on  the,  point  G  deferibe  M  N  ; 
and  upon  a  with  the  diftance  M  N  deferibe  an  arch  cutting  the  pre¬ 
ceding  one  in  c,  which  will  determine  the  fide  be.  And,  after  the 
fame  manner,  are  all  the  other  fides  and  angles  to  be  deferibed. 
The  fame  proeefs  will  alfo  ferve  to  enlarge  the  figure. 

To  reduce  a  figure  by  a  fcale.  Meafure  all  the  tides  of  the  figure, 
e.  gr.  A  B  C  D  E,  by  a  fcale  ;  and  lay  down  the  fame  mealures 
refpcCtively,  from  a  fmaller  fcale,  in  the  proportion  required. 

To  reduce  a  snap,  defign ,  or  figure,  by  fquares.  Divide  the  original 
into  little  fquares,  and  divide  a  frefb  paper  of  the  dimenfions  requi¬ 
red,  into  the  lame  number  of  fquares,  which  are  to  be  larger  or 
lcfs  than  the  former,  as  the  map  is  to  be  enlarged  or  diminilhed. 

This  done,  in  every  fquare  of  the  fecond  figure  draw  what  you 
find  in  it’s  correfpondcnt  one  in  the  firft. 

Regular  figure,  in  geometry,  is  a  figure  which  is  both  equi¬ 
lateral  and  equiangular  j  i.  c.  whofe  fides,  and  confequently  it’s 
angles,  are  all  equal. 

The  equilateral  triangle  and  fquare  are  regular  figures.  All  other 
regular figures ,  confifung  of  more  than  four  fides?  are  called  regular 
polygons.  a 


Every  regular  figure  may  be  inferibed  in  a  circle.  For  the  di¬ 
menfions,  properties,  See.  of  regular  figures,  fee  Polygon. 

Regular  body,  called  alfo  a  Platonic  body,  is  a  folid  terminated 
on  all  fides  by  reguhir  and  equal  planes,  and  whofe  folid  angles  ar« 
all  equal. 

The  regular  bodies  are  five  in  number  ;  viz.  the  cube,  which  con- 
fills  of  fix  equal  fquares  ;  the  tetrahedron ,  of  four  equal  triangles  ; 
the  octahedron,  of  eight  ;  the  dodecahedron ,  of  twelve  ;  and  the  icofa- 
hedron,  of  twenty.  See  each  under  it’s  proper  article.  Befides 
thefe  five,  there  can  be  no  other  regular  bodies  in  nature. 

To  meafure  the  furface  and  folidity,  ibfe.  of  the  five  REGULAR  bodies. 
The  folidity,  &c.  of  the  cube  is  (hewn  under  the  article  Cube. 
The  tetrahedron  being  a  pyramid,  and  the  octahedron  a  double 
pyramid  ;  and  the  icofahedron  conlifting  of  twenty  triangular  pyra¬ 
mids  ;  and  the  dodecahedron  of  twelve  quinquangular  ones,  whofe 
bafes  are  in  the  furface  of  the  icofahedron  and  dodecahedron,  and 
their  vertices  meeting  in  a  center  ;  the  folidities  of  thefe  bodies  are 
all  found  from  what  we  have  ftiewn  under  Pyramid. 

i.  Their  furface  is  had  by  finding  the  area  of  one  of  the  planes, 
from  the  lines  fhat  bound  it  ;  and  multiplying  the  area  thus  found, 
by  the  number  from  which  the  body  is  denominated  ;  e.  g.  for  the 
tetrahedron,  by  4. ;  for  the  hexahedron,  or  cube,  by  6  ;  for  the 
octahedron,  by  8  ;  for  the  dodecahedron,  by  12  ;  and  for  the  icofa¬ 
hedron,  by  20.  The  product  is  the  fuperficial  area. 

Or,  the  fuperficial  contents  of  any  of  the  five  Platonic  bodies 
may  be  had  by  the  following  proportion  :  as  1  is  to  the  fide  of  the 
given  Platonic  body, 


|  8.66025  1 
L20.63573J 


to  the  fuperficial  content 
of  the 


f Tetrahedron, 
j  Octahedron. 
f  Hexahedron. 

|  Icofahedron. 
^Dodecahedron. 


2.  The  diameter  of  a  fphere  being  given,  to  find  the  fide  of  any 
of  the  Platonic  bodies,  that  may  be  either  inferibed  in  the  fphere, 
or  circumfcribed  about  the  fphere,  or  that  is  equal  to  the  fphere.* 
As  1  is  to  the  number  in  the  following  table,  refpecting  the  thing- 
fought,  fo  is  the  diameter  of  the  given  fphere  to  the  iidq  of  the 
Platonic  body  fought. 


I  he  diameter  of  a 

fphere  being  uni¬ 
ty,  the  fide  of  a 

That  may  be 

inferibed  in  the 
fphere,  is 

l  hat  may  be  cir¬ 

cumfcribed  about 
the  fphere,  is 

That  is  equal 

to  the  fphere, 
is, 

Tetrahedron 

Octahedron 

Hexahedron 

Icofahedron 

Dodecahedron 

0.816497 

0.707107 

0.577350 

0.52575! 

0.356822 

2.44948 

1.22474 

i.ooooo. 

0.66158 

0.44903 

1.64417 

i-03576 

0*88610 

0.62153 

0.40883 

3.  The  fide  of  any  of  the  five  Platonic  bodies  being  given,  to  find 
the  diameter  of  a  fphere,  that  may  be  inferibed  in  that  body,  or  cir¬ 
cumfcribed  abo.ut  it,  or  that  is  equal  to  it.  As  the  refpeCtive  num¬ 
ber  in  the  above  table,  under  the  title,  inferibed,  circumfcribed,  or 
equal,  is  to  1,  fois  the  fide  of  the  given  Platonic  body  to  the  diame¬ 
ter  of  it’s  inferibed,  circumfcribed,  or  equal  fphere,  in  folidity. 

4.  The  fide  of  any  of  the  five  Platonic  bodies  being  given,  to  find 
the  fide  of  either  of  the  Platonic  bodies,  which  are  equal  in  folidity 
to  that  of  the  given  body.  As  the  number  under  the  title  equal, 
againft  the  given  Platonic  body,  is  to  the  number  under  the  fame 
title,  againft  the  body  whofe  fide  is  fought,  fo  is  the  fide  of  the  given 
Platonic  body  to  the  fide  of  the  Platonic  body  fought. 

5.  To  find  the  folid  contents  of  any  of  the  five  Platonic  bodies. 
As  1  is  to  the  cube  of  the  fide  of  any  of  thefe  bodies,  fo  is  0.117851 
to  the  folid  content  of  a  tetrahedron,  0.417404  to  that  of  the  odta- 
hedron,  1.00000  to  that  of  the  hexahedron,  2.181695  to  that  of  th© 
icofahedron,  and  7.663199  to  the  folid  content  of  the  dodecahe¬ 
dron. 

If  one  of  thefe  bodies  be  required  to  be  cut  out  of  the  fphere  of 
any  diameter,  let  d  r  {Plate  99,  fig.  85),  be  the  diameter  of  any 
fphere,  and  d  a  \  of  it,  =:  a  b  z=z  b  r.  Erect  the  perpendiculars  a  e> 
cf ,  and  bg;  and  draw  de,  df,  e  r,  fr,and  gr  ;  then  will  (1.)  r  e 
be  the  fide  of  the  tetrahedron  ;  (2.)  df,  the  fide  of  the  hexahedron  j 
(3..)  det he  fide  of  the  odtahedron  ;  (4.)  and  cutting  de,  in  extreme 
and  mean  proportion  in  h,  d  h  will  be  the  fide  of  the  dodecahedron  ; 
(5.)  fetting  the  diameter  dr  up  perpendicular  at  r,  from  the  center  c%. 
to  it’s  top,  drawr  the  line  c  g,  cutting  the  circle  in  g,  let  fall  the 
perpendicular  gb ;  fo  is  b  r  the  fide  of  the  icofahedron. 

Scale,  plain  ox  plane,  a  mathematical  inftrument  of  very  extent 
five  application  and  ufe.  The  lines  generally  drawn  upon  it  are 
the  following :  viz. 

marked 


1 

2 

3 

4 

5 

6 

7 

8 

9 

IQ 

11 


Lines  of  Equal  Parts 

- Chords 

- Rhumbs 

-  Sines 

-  Tangents 

-  Secants 

— —  Half-Tangents 

- Longitude 

-  Latitude 

- Hours 

— —  Inclinations 


E.  P. 

Cho, 

Rhu. 

Sin. 

Tan.. 

Sec. 

S.  T. 
Lon. 

Lat. 

Hq. 

In.  Mer. 


1.  The  lines  of  equal  parts  are  df  two  forts,  viz.  fimply  divided-, 
and  diagonally  divided.  The  firft  of  thefe  are  formed  by  drawing 
three  lines  parallel  to  one  another,  at  unequal  diftances,  (fee  Plate 
99>  fg-  98,)  and  of  any  convenient  length.  Divide  this  length 
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into  any  number  of  equal  parts  that  may  be  thought  neceffary,  al¬ 
lowing  a  certain  number  of  thefe  parts  to  an  inch,  fuch  as  2,  2\,  3, 
3tr  4>  4l>  Ac.  which  divifions  arc  diftinguifhed  by  lines,  crofting 
the  three  parallels.  Divide  the  left  hand  divifion  into  ten  equal 
parts,  diftinguifhed  by  lines  eroding  only  the  lower  parallels*  but 
let  the  fifth  divifion  befomewhat  longer  than  the  others.  And  it 
may  be  convenient  to  divide  the  fame  left  hand  divifion  into  twelve 
equal  parts,  laid  down  upon  the  upper  parallel  line,  having  the 
third,  lixth,  and  ninth  divifions  diftinguifhed  by  longer  ftrokes  than 
the  reft,  of  which  that  at  the  fixth  is  longed:.  There  are,  ufually, 
feveral  of  thefe  fimply  divided  Jcales  put  on  rulers  one  above  the 
other,  with  numbers  on  the  left  hand,  fhewing,  in  each  [culc,  into 
how  many  equal  parts  an  inch  is  divided,  fuch  as  20,  25,  30,  35, 
40,  45,  Ac.  which  are  feverally  ufed,  as  the  fize  of  the  plan  to  be 
expreffed  may  require. 

1  he  ufc  of  thefe  lines  of  equal  parts  is  to  lay  down  any  line  cx- 
pretfed  by  a  number  of  two  places  or  denominations,  whetherde- 
cimally  or  duodecimally  divided  ;  as  leagues,  miles,  chains,  poles, 
yards,  feet,  inches,  Ac.  and  their  tenth  or  twelfth  parts :  thus,  if 
each  divifion  be  reckoned  1;  as  1  league,  mile,  &c.  then  each  of  the 
lubdivifions  will  exprefs  T~-  part  thereof;  and  if  each  of  the  large 
divifions  be  called  10,  then  each  fmall  one  will  be  1  ;  and  if  the 
large  divifions  be  100,  then  each  fmall  one  will  be  10,  Ac.  Con- 
fequently  to  lay  off  a  line  8  7<g-,  87,  or  870  parts,  as  leagues,  miles, 
Ac.  fet  one  point  of  the  com  pa  ffes  on  the  eighth  of  the  large  divi¬ 
fions,  counting  from  the  left  hand  towards  the  right,  and  extend 
the  other  point  to  the  feventh  of  the  fmall  divifions,  counting  from 
the  right  hand  towards  the  left,  then  are  the  compaffes  opened  to 
exprefs  a  line  of  8,  T7„,  87,  or  870  leagues,  miles,  Ac.  bearing 
fuch  a  proportion  in  the  plan,  as  the  line  meafured  does  to  the 
thing  reprefented. 

It  a  length  of  feet  and  inches  was  to  be  expreffed,  the  fame  large 
divifions  may  reprefent  the  feet,  but  the  inches  muff  be  taken  from 
the  upper  part  of  the  firll  divifion,  which  is  divided  into  twelve  equal 
parts ;  e.  g.  for  a  line  of  7  feet  c;  inches*  fet  one  point  of  the  com¬ 
paffes  on  the  fifth  divifion  among  the  12,  counting  from  the  right 
hand  to  the  left,  and  extend  the  other  to  feven  among  the  large 
divifions;  and  that  diftance  laid  down  in  the  plan  (hall  exprefs  a 
line  of  7  feet  5  inches. 

The  fecond  or  diagonal  divifions  are  formed  by  drawing  eleven 
lines  parallel  and  at  equal  diftances  (jig.  99) :  divide  the  upper  of 
thefe  lines  into  fuch  a  number  of  equal  parts,  as  the  fcale  to  be  ex¬ 
preffed  is  defigned  to  contain,  and  from  each  of  thefe  divifions  draw 
perpendiculars  through  the  eleven  parallels ;  fubdivide  the  firft  of 
thefe  divifions  into  ten  equal  parts  both  in  the  upper  and  lower 
lines;  then  each  of  thefe  fubdivifions  may  be  alfo  fubdivided  into 
ten  equal  parts,  by  drawung  diagonal  lines,  viz.  from  the  tentii  below 
to  the  ninth  above,  from  the  ninth  below  to  the  eighth  above,  from 
the  eighth  below  to  the  feventh  above,  &c.  till  from  the  firll  below 
to  the  oth  above:  fo  that  by  thefe  means  one  of  the  primary  divi¬ 
fions  on  the  fcale  will  be  divided  into  a  hundred  equal  parts. 

There  are  generally  two  diagonal  Jcales,  laid  on  the  fame  plane  or 
face  of  the  ruler,  one  being  commonly  half  the  other.  The  ufc  of 
the  diagonal  fcale  is  much  the  fame  with  the  Ample  fcale,  except  that 
in  this  a  line  may  be  taken  of  three  denominations.  From  the  con- 
ftru&ion  it  is  plain,  that  if  each  of  the  primary  divifions  reprefent  1 , 
each  of  the  firft  fubdivifions  will  exprefs  of  1  ;  and  each  of  the 
fecond  fubdivifions  (taken  on  the  diagonal  lines,  counting  from  the 
top  downwards)  will  exprefs  T'g.  of  the  former  fubdivifions,  or  a 
hundredth  of  the  primary  divifions  :  and  if  each  of  the  primary  divi¬ 
fions  exprcls  10,  then  each  of  the  firft  fubdivifions  will  exprefs  1, 
and  each  of  the  fecond  T'^;  and  if  each  of  the  primary  divifions  re¬ 
prefent  100,  then  each  of  the  firft  fubdivifions  will  be  10,  and  each 
of  the  fecond  will  be  1,  Ac.  Confequently,  to  laydown  a  line, 
whole  length  is  expreffed  by  347,  34-j-7^,  or  3t¥o  leagues,  miles, 
chains,  Ac.  on  the  diagonal  line,  joined  to  the  fourth  of  the  firft 
fubdivifions,  count  7  downwards,  reckoning  the  diftance  of  each 
parallel  1,  and  there  fet  one  point  of  the  compaffes,  and  extend 
the  other  till  it  falls  on  the  interfedlion  of  the  third  primary  divifion 
with  the  fame  parallel  in  which  the  other  foot  refts,  and  the 
compaffes  will  then  be  opened  to  exprefs  a  line  of  347,  34J0,  or 

3tVo>  &c- 

In  order  to  deferibe  the  remaining  lines  of  the  plane  fcale,  de- 
feribe  a  circumference  with  anyconvenient  radius,  (Plate 99,  Jig.  100) 
and  draw  the  diameters  A B,  DE,  at  right  angles  to  each  other; 
continue  BA  at  pleafure  towards  F;  through  D  draw  DG  parallel 
to  Bh  ;  and  draw  the  chords  B  D,  BE,  AD,  AE.  Circumfcribe 
the  circle  with  the  fquareHMN,  whofe  fides  FIM,  MN,  fhallbe 
parallel  to  AB,  E  D. 

2.  Jfor  the  line  of  chords,  divide  the  arc  A  D  into  ninety  equal 
parts  ;  mark  the  tenth  divifion  wfith  the  figures  10,  20,  30,  40,  50, 
60,70,80,90;  onD,  as  a  center,  with  the  compaffes,  transfer  the 
feveral  divifions  of  the  quadrantal  arc  to  the  chord  AD,  which, 
marked  with  the  correfponding  figures,  will  become  a  line  of  chords. 
One  oi  the  obvious  ufes  of  the  line  of  chords  is  to  lay  down  a  pro- 
pofed  angle,  or  to  meafure  an  angle  already  laid  doum. 

3.  For  the  line  of  rhumbs,  divide  the  arc  BE  into  eight  equal 
parts,  marking  them  with  the  figures  1,  2,  3,  4,  5,6,  7,  8;  and  di¬ 
vide  each  of  thofe  parts  into  quarters :  on  B,  as  a  center,  transfer 
the  divifions  of  the  arc  to  the  chord  BE,  which,  marked  wfith  the 
correfponding  figures,  will  be  a  line  of  rhumbs:  the  ufe  of  W'hich 
is  to  delineate  or  meafure  a  fliip’s  courfe. 

4.  For  the  l  ine  of  fines,  through  each  of  the  divifions  of  the  arc 
AD,  draw  right  lines  parallel  to  the  radius  AC;  and  CD  will  be 
divided  into  a  line  of  fines,  which  are  to  be  numbered  from  C  to  D 
for  the  right  lines,  and  from  D  to  C  for  the  verfed  fines,  which  may 
be  continued  to  180°  by  laying  the  divifions  of  the  radius  C  D  from 
C  to  E. 
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5.  For  the  line  of  tangents,  lay  a  ruler  on  C  ,and  the  feveral  di¬ 
vifions  of  the  arc  AD,  and  it  will  interfedf  the  line  DO,  which 
will  hccome  a  line  of  tangents,  and  is  to  be  numbered  from  D  to 
G  with  ro,  20,  30,  40,  Ac. 

6.  for  the  line  of  fecants,  transfer  the  diftances  from  the  center 
C  to  the  divifions  oil  the  line  of  tangents,  to  the  line  AF,  from 
the  center  C,  and  thefe  will  give  the  divifions  of  the  line  of  fe- 
cartts,  which  muft  be  numbered  from  A  towards  F,  with  10,  20, 
30,  Ac. 

7/,  F°r  Ae  line  of  half-tangents,  lay  a  ruler  on  E,  and  the  feveral 
divifions  of  the  arc  AD,  which  will  interfedl  the  radius  CA  in  the 
divifions  of  the  half-tangents:  mark  thefe  with  the  correfponding 
figures  of  the  arc  AD.  The  femi-tangents  on  the  pla ne  fcale  are 
generally  continued  as  far  as  the  length  of  the  ruler  on  which  they 
are  laid  will  admit.  The  divifions  beyond  90“  are  found  by  di_ 
vidingthe  arc  AE  like  the  arc  A  D,  and  laying  a  ruler  by  E,  and 
thofe  divifions  of  the  arc  A  E  ;  and  the  divifions  of  the  femi-tangents 
above  90°  w'ill  be  obtained  on  the  line  C  A  continued. 

1  he  ufes  of  thefealesof  fines,  tangents,  fecants,  and  half-tangents 
are  to  find  the  poles  and  centers  of  the  feveral  circles  reprefented  in 
th  (‘.orthographical  and  fereographical  projection  of  thefphere. 

8.  for  the  line  of  longitude,  divide  A  II  into  fifty  equal  parts ; 
through  each  of  thefe  divifions  parallels  to  the  r.adius  AC  wfill 
interfedl  the  arc  AE  in  as  many  points.  From  E,  as  a  center,  the 
divifions  of  the  arc  E  A,  being  transferred  to  the  chord  EA,  will 
give  the  divifions  of  the  line  of  longitude.  If  this  line  be  put  on  the 
fcale ,  clofe  to  the  line  of  chords,  both  inverted,  fo  that  6o°  in  the 
fcale  of  longitude  be  again!!  o°  in  the  chords,  &c.  and  any  degree  of 
latitude  be  counted  on  the  chords,  we  fhallhave,  oppolite  to  it,  in 
the  line  of  longitude,  the  miles  contained  in  one  degree  of  longitude, 
in  that  latitude :  the  meafure  of  one  degree  under  the  equator  being 
fixty  geographical  miles.  However,  tables  anfwer  this  purpoic 
much  better.  See  Degree,  and  Parallel  Sailing. 

9.  For  the  line  of  latitude,  lay  a  ruler  on  A,  and  the  feveral  di¬ 
vifions  of  the  fines  on  CD,  and  it  will  interfed!  the  arc  BD,  in  as 
many  points;  on  B,  as  a  center,  transfer  the  interfedtionsof  arc  BD 
to  the  right  line  B  D ;  number  the  divifions  from  B  to  D  with  io, 
20,  30,  &c.  to  90,  and  B  D  will  be  a  line  of  latitude. 

10.  For  the  line  of  hours,  bifect  the  quadrantal  arcs  BD,  BE,  in 
a,  b;  divide  the  quadrantal  arc  ab  into  fix  equal  parts  (giving  15“ 
for  each  hour),  and  each  of  thefe  into  four  others,  which  give  the 
quarters.  A  ruler  on  C,  and  the  feveral  divifions  of  the  arc  ab,  w  ill 
interfe-6!  the  line  MN  in  the  hour,  Ac.  points,  w’hich  are  to  be 
marked  as  in  the  figure. 

11.  For  the  line  of  inclinations  of  meridians,  bifed!  the  arc  EA 
in  c;  divide  the  quadrantal  arc  be  into  ninety  equal  parts;  lay  a 
ruler  on  C,  and  the  feveral  divifions  of  the  arc  be,  and  the  interfec- 
tions  of  the  line  HM  will  be  the  divifions  of  a  line  of  inclinations 
of  meridians.  The  lines  of  latitude,  hours,  and  inclinations  of 
meridians  are  applicable  to  the  pradlice  of  dialling.  See  Plot¬ 
ting  fcale. 

Secant,  aline  that  cuts  another,  or  divides  it  into  tw'o  parts. 
See  Line,  &c. 

Thus  the  line  AM,  (Plat egq,  Jig.  101,)  is  a  fecant  of  the  circle 
AE  D,  Ac.  as  it  cuts  the  circle  in  B.  It  is  demonftrated  by  geo¬ 
meters  :  1.  That  if  feveral  fecants,  MA,  MN,  ME,  Aq.  be  drawn 
from  the  fame  point  M,  that  palling  through  the  center,  MA,  is 
thegreateft;  and  the  reft  are  all  fo  much  the  lefs  as  they  are  more 
remote  from  the  center.  On  the  contrary,  the  portions  thereof 
without  the  circle  MD,  MO,  MB,  are  fo  much  the  greater,  as 
they  are  farther  from  the  center.  The  leal!  is  that  of  MA,  which 
palfes  through  the  center. 

2.  That  if  two  Jecants,  MAandME,  be  drawn  from  the  fame 
point  M,  the  fecant  M  A  will  be  to  M  E,  as  MD  to  M  B:  or  ME 
XMD— M  A  xMB=  the  fquare  of  a  tangent  to  the  circle 
drawn  from  the  point  of  concurrence  M. 

Sector,  a  part  of  a  circle  comprehended  between  the  radii  and 
the  arch. 

Thus  the  mixt  triangle  A  CD,  (Plate  99,  fig.  102,)  compfe- 
hended  between  the  radii  AC  and  CD,  and  the  arch  AD,  is  a 

fetlor  of  the  circle. 

It  is  demonftrated  by  geometricians,  that  the fefior of  a  circle,  as 
AC  D,  is  equal  to  a  triangle,  whofe  bale  is  the  arch  AD,  and  it’s 
altitude  the  radius  A  C. 

If  from  the  common  center  of  twro  concentric  circles  be  drawn 
two  radii  to  the  periphery  of  the  outer,  the  two  arches  included  be¬ 
tween  the  radii  will  have  the  fame  ratio  to  their  peripheries;  and 
the  two  fcElors,  the  fame  ratio  to  the  areas  of  their  circles. 

To  find  the  area  of  a  feElor  DCE;  the  radius  of  the  circle  CD, 
and  the  arch  DE  being  given.  To  100,314,  and  the  radius  DC, 
find  a  fourth  proportional  number  ;  this  will  be  the  lemipcriphery: 
then  to  180  degrees,  the  given  arch  DE,  and  the  femiperiphery  juft 
found,  find  another  fourth  proportional ;  this  will  give  the  arch 
DE  in  the  fame  meafure  in  w'hich  the  radius  DC  is  given  :  laftly 
multiply  the  arch  DE  into  the  femiradius,  and  the  product  is  the 
area  of  the  fePtor. 

Sector  alfo  denotes  a  mathematical  inftrument,  of  great  ufe  in 
finding  the  proportion  between  quantities  of  the  fame  kind  ;  as  be¬ 
tween  lines  and  lines,  furfaces  and  furfaces,  &c.  whence  the  french 
call  it  the  compajs  of  proportion. 

T  he  great  advantage  of  the  feSfor  above  the  common  feales,  Ac. 
is,  that  it  is  made  fo  as  to  fit  all  radiufes,  and  all  feales.  By  the 
lines  of  chords,  fines,  Ac.  on  the  fee;  or,  we  have  lines  of  chords, 
fines,  Ac.  to  any  radius  betwixt  the  length  and  breadth  of  the  J'efler 
when  open. 

The JeSlor  is  founded  on  the  fourth  propofition  of  the  fixth  book 
of  Euclid ;  where  it  is  demonftrated,  that  limilar  triangles  have  their 
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homologous  lides  proportional.  An  idea  of  the  theory  of  it’s  con- 
itru£lion  may  be  conceived  thus.  Let  the  lines  AB,  AC,  ( Plate 
99,  fig-  103>j  reprefent  the  legs  of  the  fefior;  and  AD,  AE,  two 
equal  fedtions  from  the  center:  if,  now,  the  points  CB  and  DE 
becqpnedted,  the  lines  CB  and  DE  will  be  parallel ;  therefore  the 
triangles  ADE,  ACB,  will  be  limilar;  and,  confequently,  the 
Tides  AD,  DE,  AB,  and  BC,  proportional;  that  is,  as  AD  :  DE. 
:  :  AB  :  BC:  whence,  if  A  D  be  the  half,  third,  or  fourth  part  of 
AB;  DE  will  be  a  half,  third,  or  fourth  part  ofCB:  and  the 
fame  holds  of  all  the  reft. 

If,  therefore,  AD  bethechord,  fine,  or  tangent,  of  any  num¬ 
ber  of  degrees  to  the  radius  AB;  DE  will  be  the  fame  to  the  ra¬ 
dius  BC. 

DeJ'cription  of  the  Sector.  The  inllrument  confifts  of  two  rulers, 
or  legs,  of  brafs  or  ivory,  or  any  other  matter,  reprefenting  the 
radii,  moveable  round  an  axis  or  joint,  the  middle  of  which  ex- 
prefl'cs  the  center;  whence  feveral  kales  are  drawn  on  the  faces  of 
the  rulers.  See  Plate  99,  fig.  104. 

The  Tcales  generally  put  on  1 Jedlors  may  be  diftinguifhed  into  fingle 
and  double.  The  fingle  fcales  are  fuch  as  are  commonly  put  upon 
plain  Tcales;  the  double  Tcales  are  thofe  which  proceed  from  the 
center;  each  fcale  is  laid  twice  on  the  fame  face  of  the  inllrument, 
viz.  once  on  each  leg:  from  thefe  fcales,  dimenfions  or  diltances 
are  to  betaken,  w'hen  the  legs  of  the  inllrument  are  in  an  angular 
-  polition. 

The  fcale  commonly  put  upon  the  befi  /ofJcr;  are 


o 


Inches,  each  inch  divided  into  8  and  10  parts.  De¬ 
cimals,  containing  too  parts. 

Chords, 


|°< 

IPi 


Sines, 
Tangents, 
Rhumbs, 

7  y  <u  j  Latitude, 

8  f.S  4  Hours, 


v 

15 


o 

Q 


1J 

n  \ 


9 

10 

11 

12 

13 

U4. 

O 
2 

3 

4 

5 

6 

7. 


Longitude, 
lnclin.  Mcrid. 
the  'j  Numbers, 
Loga-  l  Sines, 
rithms  {Verfed  lines, 
of  J  Tangents, 


-a 

CJ  I 

>t< 

6 


J 


Cho. 

Sin. 

Tang. 

Runs. 

Lat. 

Hou. 

Lon. 

In.  Mer. 

Num. 

Sin. 

V.  Sin, 
LTan. 


f 


-o 


V- 


Lin. 
Clio. 
Sin. 

<  Tan. 
“  Sec. 
t  Tan. 
JPol. 


Lines,  or  of  equal  parts, 

Chords, 

Sines, 

^  c  i  Tangents  to  45° 
j  Secants, 

Tangents  to  above  450 
^Polygons, 

T  he  manner  in  which  thefe  fcales  are  difpofed  of  on  the  feftor,  L 
bell  feen  in  the  figure. 

The  fcales  of  lines,  chords,  fines,  tangents,  rhumbs,  latitudes, 
hours,  longitude,  inch  merid.  may  be  ufed,  whether  the  inllrument 
is  fliut  or  open,  each  of  thefe  fcales  being  contained  on  one  of  the 
legs  only.  The  fcales  of  inches,  decimals,  log.  numbers,  log.  fines, 
log.  verfed  fines,  and  log.  tangents,  are  to  be  ufed  with  the  feclor 
quite  opened,  part  of  each  fcale  lying  on  both  legs. 

The  double  fcales  of  lines,  chords,  fines,  and  lower  tangents,  01 
tangents  under  45  degrees,  are  all  of  the  fame  radius  or  length ;  they 
begin  at  the  center  of  the  inllrument,  and  are  terminated  near  the 
other  extremity  of  each  leg;  viz.  the  lines  at  the  divifion  10,  the 
chords  at  60,  the  fines  at  90,  and  the  tangents  at  45 ;  the  remainder 
of  the  tangents,  or  thofe  above  450,  are  on  other  fcales  beginning 
at  l  of  the  length  of  the  former,  counted  from  the  center,  where 
they  are  marked  with  45,  and  run  to  about  76  degrees. 

1  he  fecants  alio  begin  at  the  fame  dilfance  from  the  center,  where 
they  are  marked  with  10,  and  are  from  thence  continued  to  as  many 
degrees  as  the  length  of  the  feclor  will  allow,  which  is  about  750. 

i  he  angles  made  by  the  double  fcales  of  lines,  of  chords,  of 
fines,  and  of  tangents  to  45  degrees,  are  always  equal.  And  the 
angles  made  by  the  fcales  of  upper  tangents,  and  ef  fecants,  are  alfo 
equal ;  and  fometimes  thele  angles  are  made  equal  to  thofe  made 
by  the  other  double  leales.  T  he  fcales  of  polygons  are  put  near 
the  inner  edge  of  the  legs,  their  beginning  is  not  fo  far  removed 
from  the  center,  as  the  60011  the  chords  is.  Where  thefe  fcales 
begin,  they  are  marked  with  4,  and  from  thence  are  figured  back¬ 
wards,  or  towards  the  center,  to  12. 

From  this  dilpofition  of  the  double  fcales,  it  is  plain,  that  thofe 
angles  which  were  equal  to  each  other,  while  the  legs  of  the  feclor 
were  clofe,  will  fhll  continue  to  be  equal,  although  the  feet  or  be 
opened  to  any  diltance  it  will  admit  of. 

The  lcale  of  inches  is  laid  clofe  to  the  edge  of  the  feftor,  and 
fometimes  on  the  edge ;  and  contains  as  many  inches  as  the  inftru- 
ment  will  receive  when  opened :  each  inch  being  ufuallv  divided 
into  eight,  and  alfo  into  ten  equal  patts.  The  decimal  fcale  lies 
next  to  this:  it  is  of  the  length  of  the  Jeflor,  when  opened,  and  is 
divided  imo  ten  equal  parts,  or  primary  divifions,  and  each  of  thefe 
utto  ten  other  equal  parts;  fo  that  the  whole  is  divided  into  a  hun¬ 
dred  equal  parts  :  and  if  the  fedlor  admits  of  it,  each  of  the  fubdi 
vilions  is  divided  into  two,  four,  or  five  parts;  and  by  this  decimal 
lcale,  all  the  other  leales,  that  are  taken  from  tables,  may  be  laid 
down.  The  length  of  a  feftor  is  ulually  underltood  when  it  is 
.  ut;  an^,  therefore,  a  feclor of  fix  inches  makes  a  ruler  of  twelve 
inches  when  opened ;  and  a  foot  feftor  is  two  feet  long  when  quite 
opened.  The  fcales  of  chords,  rhumbs,  fines,  tangents,  hours 
latitudes,  longitudes,  and  inclinations  of  meridians,  are  fuch  a* 
arc  defcribed  under  Plane  Scale. 


J  1  he  fcale  of  logarithmic  or  artificial  numbers,  called  Gunter's 
fcale,  or  Gunter’s  line,  is  a  fcale  expreffing  the  logarithms  of 
common  numbers  in  their  natural  order. 

Tor  the  conftruction  of  this  fcale,  and  alfo  of  thofe  of  logarithmic 
fines,  logarithmic  tangents,  and  logarithmic  verfed  fines,  fee  Gun¬ 
ter’.!  line,  and  Gunter’! fcale. 

We  fhould  here  obferve  that  all  thefe  fcales  fliould  have  one  com¬ 
mon  termination  to  one  end  of  each,  i.  e.  the  10  on  the  numbers, 
the  90  on  the  lines,  the  o  on  the  verfed  fines,  and  the  45  on  the 
tangents,  fhould  be  oppolite  to  each  other;  the  other  end  of  each 
of  the  fcales  of  fines,  verfed  fines,  and  tangents,  will  run  out  be¬ 
yond  the  beginning  (marked  1)  of  the  numbers;  nearly  oppolite  to 
wdiich  will  be  the  divifions  reprefenting  35  minutes  on  the  fines  and 
tangents,  and  i68£  degrees  on  the  verfed  fines. 

T  he  double  fcales  are  conftrucled  in  the  following  manner.  The 
line  of  lines  is  only  a  fcale  of  equal  parts,  wdiofe  length  is  adapted 
to  that  of  the  legs  of  the  fefior :  thus,  in  the  fix-inch  fettor,  the  length 
is  about  5|  inches.  The  length  of  this  fcale  is  divided  into  prima¬ 
ry  divifions ;  each  of  thefe  into  ten  equal  feccndary  parts;  and  each 
fecondary  divilion  into  four  equal  parts.  The  accuracy  of  the  divifiort 
may  be  determined  by  taking  between  the  compalfes  any  number  of 
equal  parts  from  this  line,  and  a;  plving  that  dilfance  to  all  the  parts 
of  the  line  ;  and  if  the  fame  number  of  divifions  be  contained  be¬ 
tween  the  points  of  the  compafies  in  every  application,  the  fcale  may 
be  received  as  perfect.  The  line  of  lines  is  conftrucled  by  making 
the  whole  length  of  this  fcale  equal  to  that  of  the  line  of  lines;  and 
from  this  line  taking  offfeverally  the  parts  exprelfed  by  the  numbers 
on  the  tables  of  the  natural  fines,  correfponding  to  the  degrees,  or  to 
the  degrees  and  minutes,  intended  to  be  laid  upon  the  lcale:  and 
then  by  laying  down  thefe  feveral  diftanceson  the  fcale,  beginning 
from  the  center.  In  fcales  of  this  length,  it  is  cultomary  to  lay 
down  divifions,  expreffing  every  15  minutes,  from  o  degree  to  60 
degrees  ;  between  ooand  80  degrees,  every  half  degree  is  expreffed; 
then  every  degree  to  85  ;  and  the  next  is  90  degrees.  The  length 
of  the  fcale  of  tangents  is  equal  to  that  of  the  line  of  lines,  aad  the 
feveral  divifions  upon  it  (to  45  degrees)  are  Laid  dowm  from  the  ta- 
blesand  line  of  lines  in  the  fame  manner  as  the  former:  obferving 
to  ufe  the  natural  tangents  in  the  tables.  The  fcale  of  upper  tan¬ 
gents  is  laid  down,  by  taking  |  of  fuch  of  the  natural  tabular  tan¬ 
gents  above  45  degrees,  as  are  intended  to  be  put  upon  the  fcale. 

I  he  beginning  of  this  fcale,  at  45  degrees,  though  the  polition  of 
it  on  the  JeStor  refpedts  the  center  of  the  inftrument,  is  dillant  from 
the  center  i  of  the  length  or  radius  of  the  lower  tangents. 

The  diltance  of  the  beginning  of  the  fcale  of  fecants  from  the 
center,  and  the  manner  of  laying  it  down,  are  the  fame  as  thofe 
of  the  upper  tangents :  except  that  in  this  the  tabular  fecants  are 
to  be  ufed. 

For  the  lcale  of  chords  ;  it’s  length  is  to  be  made  equal  to  that  of 
the  fines ;  and  the  divifions,  which  are  twice  the  length  of  the  fines 
of  half  the  degrees  and  minutes,  counted  from  the  center,  exprefs 
every  15  minutes  from  o  degrees  to  60  degrees,  to  be  laid  down  as 
in  the  fcale  of  lines. 

The  fcale  of  polygons  ufually  comprehends  the  lides  of  the  poly¬ 
gons  from  fix  to  twelve  lides  inclufive.  The  divifions  are  laid  down 
by  taking  the  lengths  of  the  chords  of  the  angles  at  the  center  of 
each  polygon,  and  laying  them  down  from  the  center  of  the  inllru¬ 
ment.  When  the  polygons  of  four  and  five  lides  are  alfo  introduced, 
this  line  is  conftrucled  from  a  fcale  of  chords,  where  the  length  of 
90  degrees  is  equal  to  that  of  60  degrees  of  the  double  fcale  of 
chords  on  the feilor.  Inltead  of  fome  of  the  double  fcales  above  de¬ 
fcribed,  there  are  found  other  fcales  on  the  old  fetters,  and  alfo  on 
fome  of  the  French  ones,  fuch  as  fcales  of  fuperficies,  of  folids,  of 
inferibed  bodies,  of  metals,  &c.  but  thefe  are  left  out  to  make 
room  for  others  of  more  general  ufe.  See  Caliber. 

In  deferibing  the  ufe  of  the  fetter,  the  terms,  lateral  difiance  and 
tranfverfe  difiance,  often  occur.  By  the  former  is  meant  the  diltance 
taken  with  the  compalfes  on  one  of  the  fcales  only,  beginning  at  the 
center  ot  the  fetter;  and  by  the  latter,  the  diltance  taken  between 
any  two  correfponding  divifions  of  the  fcales  of  the  fame  name,  the 
legs  of  the  fettor  being  in  an  angular  polition  :  but  in  taking  thefe 
tranfverfe  diltances,  it  is  to  be  obferved  that  each  of  the  feveral 
fcales  hath  three  parallel  lines,  acrofs  which  the  divifions  of  the 
fcale  are  marked,  and  that  the  points  of  the  compalfes  mult  be  always 
fet  on  the  infide  line,  or  that  line  next  the  inner  edge  of  the  leg, 
which  is  the  only  line,  in  each  fcale,  which  runs  to  the  center. 

For  the  ufe  of  the  logarithmic  fcale  of  numbers,  fee  Gunter’; 
line. 

Ufe  of  the  line  of  lines  on  the  Sector,  i.  To  divide  a  given  line 
into  any  number  of  equal  parts;  e.  g.  9.  Make  the  length  of  the 
given  line,  or  fome  known  part  thereof,  a  tranfverfe  diltance  to  9 
and  9:  then  will  the  tranfverfe  diltance  of  1  and  1  be  the  part 
thereof;  or  fuch  a  fubrnultiple  of  the  a-  part,  as  was  taken  of  the 
given  line:  or,  the  a-  part  will  be  the  difference  between  the  given 
line,  and  the  tranfverfe  diltance  of  8  and  8. 

Hence,  2.  To  make  a  fcale  of  a  given  length,  to  contain  a  given 
number  of  equal  parts ;  e.  g.  let  the  fcale  to  the  map  of  a  furvey  be 
6  inches  long,  and  contain  140  poles,  and  let  it  be  required  to  open 
the  fettor,  lo  that  a  correfponding  fcale  may  be  taken  trom  the  line 
of  lines.  Make  the  tranfverfe  diltance  7  and  7  (or  70  and  70,  viz. 
H*)  equal  to  3  inches  (=|);  and  this  polition  of  the  line  of 
lines  will  produce  the  given  fcale. 

3.  To  divide  a  given  line  (e.  g.  of  5  inches)  into  any  alfigned  pro- 
portion,  as  of  4  to  5.  Make  5  inches,  the  length  of  the  given  line, 
a  tranfverle  diltance  to  9  and  9,  thefum  of  the  propofed  parts;  and 
the  tranfverfe  diftances  of  the  aiiigned  numbers,  4  and  5,  will  be 
the  parts  required. 

4.  To  2  given  lines,  viz.  2  and  6,  to  find  a  third  proportional. 

Take 
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Take  between  the  compafles  the  lateral  diftance  of  the  fecond  term, 
viz.  6  ,  fet  one  point  on  the  diviiion  expreffing  the  firft  term,  viz. 
2,  on  one  leg,  and  open  the  legs  of  the  Jeff  or  till  the  other  point 
will  tall  on  the  correfpondingdivifionon  the  other  leg:  keeping  the 
legs  ot  th t  feflor  in  this  poiition,  take  the  tranfverfe  diftance of  the 
fecond  term,  viz.  6,  and  this  diftance  is  the  third  term  required, 
which  diftance,  meafured  laterally  from  the  center,  will  give  1 8,  the 
number  required  :  for  2  :  6  :  :  6  :  18.  Otherwife  take  the  diftance 

2  laterally,  and  apply  it  tranfverfely  to  6  and  6,  the  fedlor  being  pro¬ 
perly  opened  ;  then  the  tranfverfe  diftance  at  2  and  2,  being  taken 
with  the  compaifes,  and  applied  laterally  from  the  center  of  the  fcc- 
tor  on  the  fcale  of  the  lines,  will  give  the  third  term,  when  the  pro¬ 
portion  is  dccreafing:  for  6  :  2  :  :  2  :  -f .  If  the  legs  of  thcfeflop  will 
not  open  fo  far  as  to  let  the  lateral  diftance  of  the  fecond  term  fall 
between  the  divilions  expreffing  the  firft  term  ;  then  take  a.,  a., 
or  any  aliquot  part  of  the  fecond  term,  that  will  conveniently  fall 
within  the  opening  of  the  feflor,  and  make  fuch  part  the  tranfverfe 
diftance  of  the  firft  term:  then,  if  the  tranfverfe  diftance  of  the  fe¬ 
cond  term  be  multiplied  by  the  denominator  of  the  part  taken  of  the 
fecond  term,  the  produdt  w-illgive  the  third  term. 

5.  To  3  given  lines,  viz.  3,  7,  and  10,  to  find  a  fourth  propor¬ 
tional.  Open  the  legs  of  the : feflor ,  till  the  tranfverfe  diftance  ot  the 
firft  term,  3,  be  equal  to  the  lateral  diftance  of  the  fecond  term,  7, 
or  to  fome  part  thereof ;  then  will  the  tranfverfcdiftance  of  the  third 
term,  10,  give  the  fourth  term,  23a-,  required;  or  fuch  a  fubmul- 
tipie  thereof  as  wras  taken  of  the  fecond  term ;  for  3  :  7  :  :  10  :  23t- 
Otherwife,  fet  the  lateral  diftance  7  tranfverfely  from  10  to  10, 
opening  the feflor  accordingly  ;  and  the  tranfverfe  diftance  at  3  and 

3  applied  laterally  will  give  2^;  for  10  :  7  :  :  3  :  2tV 

'  6.  To  dirninilh  a  line  of  4  inches,  in  the  proportion  of  8  to  7. 
Open  the feflor  till  the  tranfverfe  diftance  of  8  and  8  be  equal  to  the 
lateral  diftance  of  7 :  mark  the  point  where  4  inches,  as  a  lateral 
dillance,  taken  from  the  center,  reaches  ;  and  the  tranfverfe  dif¬ 
tance,  taken  at  that  point,  will  be  the  line  required,  if  the  line 
fhould  be  too  long  for  the  legs  of  the  feci  or,  take  Sec.  part 

of  the  given  line  for  the  lateral  diftance,  and  the  correfponding 
tranfverfe  diftance,  taken  twice,  thrice,  or  four  times,  &c.  will 
be  the  line  required. 

7.  To  open  the  feflor  fo,  that  the  2  feales  of  lines  fhall  make  a 
Tight  angle.  Take  the  lateral  diftance  from  the  center  to  the  divi¬ 
iion,  marked  5,  between  the  points  of  the  compaifes,  and  fet  one 
foot  in.  the  divifion  marked  4  on  one  of  the  feales  of  lines,  and 
open  the  legs  of  the  feflor  till  the  other  foot  falls  on  the  diviiion 
marked  3,  on  the  other  fcale  of  lines;  and  then  will  thofe  feales 
ftand  at  right  angles  to  one  another:  for  the  lines  3,  4,  5,  or  any 
of  their  multiples,  conllitute  a  right-angled  triangle. 

8.  To  2  right  lines  given,  e.  g.  40  and  90,  to  rind  a  mean  pro-, 
portional.  Set  the  2  feales  of  lines  at  right  angles;  find  the  half 
fum  of  the  given  lines,  viz.  65,  and  the  half  difference,  viz.  25; 
and  take  with  the  compaffes,  the  lateral  diftance  of  the  half  fum,  65, 
and  apply  one  foot  to  the  half  difference,  25,  the  other  foot  tranf¬ 
verfely  will  reach  to  60,  the  mean  proportional  required  ;  for  40  : 
60  :  :  60  :  90. 

Ufe  of  the  fcale  of  chords  on  the  Sector.  1.  To  open  the  feflor  fo 
that  the  two  icales  oi  chords  may  make  an  angle  of  any  number  of 
degrees,  e.  g.  40.  Take  the  diftance  from  the  joint  to  40,  the 
number  of  degrees  propofed  on  the  fcale  of  chords;  open  the  feflor 
till  the  tranfverfe  diftance  from  60  to  60,  on  each  leg,  be  equal  to 
the  aforefaid  lateral  diftance  of  40 ;  then  do  the  feales  of  chords 
make  the  angle  required. 

2.  The  fedtor  being  opened,  to  find  the  degrees  of  it’s  aperture. 
Take  the  extent  from  60  to  60,  and  lay  it  off  on  the  fcale  of  chords 
from  the  center:  the  number,  where  it  terminates,  fhews  the  de¬ 
grees  of  it’s  opening.  By  applying  fights  on  the  fcale  of  chords, 
the  fecior  maybe  ufed  to  take  angles,  as  a  furveying  inftrument. 

3.  To  protradl  or  lay  down  an  angle,  of  any  given  number  of 
degrees.  1.  Let  the  number  of  degrees  be  Id's  than  60,  viz.  46. 
At  any  opening  of  th c feflor,  take  the  tranfverfe  diftance  of  60  and 
60  on  the  chords;  and  with  this  opening  deferibe  an  arc:  take  the 
tranfverfe  diftance  of  the  given  number  of  degrees  46,  and  lay  this 
diftance  on  the  arc  deferibed,  marking  it’s  extremities:  from  the 
center1  of  the  arc,  through  thefe  extremities,  draw  two  lines,  and 
they  will  contain  the  angle  required.  2.  When  the  degrees  given 
are  more  than  60,  viz.  148.  Deferibe  the  arc  as  before ;  take  the 
tranfverfe  diftance  of  |  or  a.  of  the  given  degrees,  148,  e.  g.  a.  — 
49T^eSrees:  ^y  this  diftance  on  the  arc  thrice;  and  from  the 
center  draw  two  lines  to  the  extremities  of  the  arc  thus  determined, 
and  they  will  contain  the  required  angle.  N.  B.  If  the  radius  of 
the  arc  or  circle  is  to  be  of  a  given  length ;  then  make  the  tranf¬ 
verfe  diftance  of  60  and  60  equal  to  that  affigned  length. 

4.  To  find  the  degrees  which  a  given  angle  contains.  About  the 
vertex  deferibe  an  arc,  and  open  the  fecior  till  the  diftance  from  60 
to  60,  on  each  leg,  be  equal  to  the  radius  of  the  circle  ;  then  taking 
the  chord  ot  the  arc  between  the  compaifes,  and  carrying  it  on  the 
legs  of  the  feflor,  fee  what  equal  number,  on  each  leg,  the  points  of 
the  compaifes  tali  on  :  this  is  the  quantity  of  degrees  the  given 
angle  contains. 

5.  To  take  an  arc,  of  any  quantity,  from  off  the  circumference 
of  a  circle.  Open  the  feflor  till  the  diftance  from  60  to  60  be  equal 
to  the  radius  of  the  given  circle  ;  then  take  the  extent  of  the  chord 
of  the  number  of  degrees,  on  each  leg  of  the  fecior,  and  lay  it  off  on 
the  circumference  of  the  given  circle.  By  this  ufe,  may  any  regular 
polygon  be  inferibed  in  a  given  circle,  as  well  as  by  the  line  of  poly¬ 
gons  :  e.  g.  in  a  circle  whole  diameter  is  given  to  deferibe  a  regular 
polygon  of  24  Tides.  Make  the  given  diameter  a  tranfverfe  diftance 
from  60  to  60  on  the  feales  of  chords;  divide  360  by  24,  and  take 
the  tranfverfe  diftance  of  15  and  15,  thequotient,  and  this  will  be 
the  chord  ot  the  twenty -fourth  part  of  the  circumference.  In  order 
to  prevent  errors,  where  the  diftance  is  to  be  repeated  feveral  times, 


it  will  be  belt  to  proceed  thus  :  with  the  chord  of  60  degrees  divide 
the  circumference  into  6  equal  parts ;  in  every  diviiion  of  bo  degrees 
lay  down,  firft,  the  chord  of  15  degrees,  and  next  the  chord  of  30 
degrees,  and  then  the  chord  of  45  degrees,  beginning  always  at  the 
fame  point.  I  hus  the  error  in  taking  diftances  will  not  be  multi¬ 
plied  into  any  of  the  divifions  following  the  firft. 

Uje  of  the  line  of  polygons  on  the  Sector,  i.  In  a  given  circle  to 
in  (bribe  a  regular  polygon,  e.  g.  an  offagon.  Open  the  legs  of  the 
feffor,  till  the  tranfverfe  diftance  of  6  and  6  be  equal  to  the  given 
diameter,  then  will  the  tranfverfe  diftance  of  8  and  8  be  the  fide  of 
an  odtagon,  which  may  be  inferibed  in  the  given  circle.  In  like 
manner  may  any  other  polygon,  the  number  of  whofe  fides  does 
not  exceed  12,  be  inferibed  in  a  given  circle. 

2.  On  a  given  line  to  deferibe  a  regular  polygon,  e.  g.  a  penta¬ 
gon.  Make  the  given  line  a  tranfverfe  diftance  to  5  and  5  :  at  that 
opening  ot  the  feflor,  take  the  tranfverfe  diftance  of  6  and  6  ;  and 
with  this  radius,  on  the  extremities  of  the  line,  as  centers,  deferibe 
arcs  interfering  each  other;  and  on  the  point  of  interledlion,  as  a 
center,  with  the  fame  radius,  deferibe  a  circumference  palling  thro’ 
the  extremities  of  the  given  line ;  and  in  this  circle  may  the  penta¬ 
gon,  whofe  lidc  is  given,  be  inferibed.  By  a  like  procefs  may  any 
other  polygon,  of  not  more  than  12  fides,  be  deferibed  on  a  given  line. 

3.  On  a  right  line,  to  deferibe  an  ilofceles  triangle,  having  the 
angles  at  the  bale  double  that  at  the  vertex.  Open  the  fecior  till  the 
ends  of  the  given  line  fall  on  10  and  10  on  each  leg;  then  take  the 
diftance  from  6  to  6  ;  this  will  be  the  length  of  the  two  equal  lides 
of  the  triangle. 

Uje  of  the  feales  of  fines,  tangents,  and  fecants,  on  the  Sector.  By 
the  (everal  lines  difpoiedon  the  fecior,  we  have  feales  to  feveral  ra- 
diufes:  fo  that,  x.  Having  a  length,  or  radius,  given,  not  exceed¬ 
ing  the  length  of  the  fecior  when  opened,  we  find  the  chord,  fine,  See. 
thereto  :  e.  g.  luppofe  the  chord,  fine,  or  tangent,  of  10  degrees  to 
a  radius  of  3  inches  required.  Make  3  inches  the  aperture  or  tranf¬ 
verfe  diftance,  between  60  and  60  on  the  fcale  of  chords  of  the  two 
legs:  then  will  the  fame  extent  reach  from  45  to  45  on  the  fcale  gf 
tangents,  and  from  90  to  90  on  the  fcale  of  fines  on  the  othef  fide; 
fo  that  to  whatever  radius  the  line  ot  chords  is  fet,  to  the  fame  are  all 
the  others  fe,t.  In  this  difpolition,  therefore,  if  the  aperture,  or 
tranfverfe  diftance,  between  10  and  10,  on  the  feales  of  chords,  be 
taken  with  the  compafles,  it  will  give  the  chord  of  10  degrees;  if 
tnc  tranfverfe  diftance  of  10  and  id  be  in  like  manner  taken,  on  the 
feales  of  lines,  it  will  be  the  fine  of  10  degrees:  laftly,  if  the  tranf¬ 
verfe  diftance  of  10  and  10  be  in  like  manner  taken  on  the  feales  of 
tangents,  it  gives  the  tangent  of  10  degrees  to  the  fame  radius. 

2.  if  the  chord,  or  tangent,  of  70  di.grees  were  required:  for  the 
chord,  the  tranfverfe  diftance  of  half  the  arc,  viz.  35,  mull  be  taken, 
as  before;  which  diftance,  being  repeated  twice,  gives  the  chord  of 
70  degrees.  To  find  the  tangent  of  70  degrees,  to  the  fame  radius, 
the  fcale  of  upper  tangents  muft  be  ufed,  the  other  only  reaching  to 
45:  making,  therefore,  3  inches  the  tranfverfe  diftance  between  45 
and  45  at  the  beginning  of  that  fcale;  the  extent  between  70  and  70  de¬ 
grees,  on  the  fame,  will  be  the  tangent  of  70  degrees  to  3  inches  radius. 

3.  To  find  the  fecant  of  an  arc,  make  the  given  radius  the  tranf¬ 
verfe  diftance  between  o  and  o  on  the  line  of  lecants  ;  then  will  the 
tranfverfe  diitance  of  10  and  10,  or  70  and  70,  on  the  faid  lines, 
give  the  fecant  ot  10  degrees,  or  70  degrees. 

The  feales  of  upper  tangents  and  fecants  do  not  run  quite  to  76 
degrees;  but  thofe  of  a  greater  number  of  degrees  may  be  found  by 
the  fe flor  in  the  following  manner.  Thus,  the  tangent  of  any  num¬ 
ber  of  degrees  may  be  taken  from  the  fecior  at  once;  if  the  radius  of 
the  circle  can  be  made  a  tranfverfe  diitance  to  the  complement  of 
thofe  degrees  on  the  lower  tangent.  E.  g.  to  find  the  tangent  of 
78  degrees  to  a  radius  of  2  inches.  Make  2  inches  a  tranfverfe  dif¬ 
tance  to  12  degrees  on  the  lower  tangents:  then  the  tranfverfe  dif¬ 
tance  of  45  degrees  will  be  the  tangent  of  78  degrees.  In  like  man¬ 
ner  the  fecant  of  any  number  of  degrees  may  be  taken  from  the  fines, 
if  the  radius  of  the  circle  can  be  made  a  tranfverfe  diftance  to  the  co- 
finc  of  thofe  degrees.  Thus  making  2  inches  a  tranfverfe  diftance 
to  the  fine  of  12  degrees,  then  the  tranfverfe  diftance  of  90  and  90 
will  be  the  fecant  ot  78  degrees.  Hence  it  will  be  cafy  to  find  the 
degrees  anfwering  to  a  given  line,  expreffing  the  length  of  a  tangent 
or  fecant,  which  is  too  long  to  be  meafured  on  thofe  Icales,  when  the 
feflor  is  fet  to  the  given  radius.  Thus,  for  a  tangent,  make  the 
given  line  a  tranfverfe  diftance  to  45  and  45  on  the  lower  tangents; 
then  take  the  given  radius,  and  apply  it  to  the  lower  tangents:  and 
the  degrees,  where  it  becomes  a  tranfverfe  diftance,  give  the  co¬ 
tangent  of  the  degrees  anfwering  to  the  given  line.  And  for  a  fe¬ 
cant,  make  the  given  line  a  tranfverfe  diftance  to  90  and  90  on  the 
fines:  then  the  degrees  anfwering  to  the  given  radius  applied  as  a 
tranfverfe  diitance  on  the  fines,  will  be  the  cofine  of  the  degrees 
anfwering  to  the  given  fecant  line. 

4.  If  the  converfe  of  any  of  thefe  things  were  required,  that  is,  if 
the  radius  be  required,  to  which  a  given  line  is  the  line,  tangent,  or 
fecant:  it  is  but  making  the  given  line,  if  a  chord,  the  tranfverfe 
diitance  on  the  line  ot  chords,  between  io  and  10,  and  then  the 
feflor  will  ftand  at  the  radius  required:  that  is,  the  aperture  be* 
tw'een  60  and  60,  on  the  faid  line,  is  tire  radius. 

If  the  given  line  were  a  tine,  tangent,  or  fecant,  it  is  but  making 
it  the  tranfverfe  diftance  of  the  given  number  ot  degrees:  then  will 
the  diftance  of  90  and  90  qn  the  fines,  of  45  and  45  on  the  lower 
tangents  near  the  end  of  the  fecior,  and  of  45  and  45  on  the  upper 
tangents  towards  the  center  of  the  feflor ,  and  of  o  and  o  on  the  fe¬ 
cants,  be  the  radius. 

5.  If  the  radius,  and  any  line  reprefenting  a  fine,  tangent,  or 
fecant,  be  given,  the  degrees  correiponding  to  that  line  may  be 
found  by  fetting  the  feflor  tc  the  given  radius,  according  as  a  fine, 
tangent,  or  fecant,  is  concerned ;  taking  the  given  line  between  the 
compafles,  applying  the  two  feet  tranfverfely  to  the  fcale  concerned, 
and  Aiding  the  feet  along  till  they  both  reft  on  like  divifions  on  both 
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legs:  and  the  divifions  will  (hew  the  degrees  and  parts  correfponding 
to  the  given  line. 

For  the  method  of  determining  the  degrees  anfwering  to  any  tan¬ 
gent,  or  fecant,  that  cannot  be  thus  meafured,  fee  above. 

6.  To  find  the  length  of  a  verfed  fine  to  a  given  number  of  degrees, 
and  a  given  radius.  Make  the  tranfverfe  diftance  of  90  and  90  in  the 
fines  equal  to  the  given  radius  ;  take  the  tranfveile  diftance  of  the  fine 
complement  of  the  given  degrees;  if  the  given  degrees  are  lefs  than 
90,  the  difference,  but  if  greater,  the  fum  of  the  fine  complement  and 
radius  gives  the  verfed  fine. 

7.  To  open  the  legs  of  the  feftor  fo  that  the  correfponding  double 
fealesof  lines,  chords,  fines,  tangents,  may  make,  each  of  them;  a 
right  angle.  On  the  lines,  make  the  lateral  diftance  10,  a  diftance 
between  8  on  one  leg,  and  6  on  the  other  leg;  on  the  fines,  make 
the  lateral  diftance  90  a  tranfverfe  diftance  from  45  to  45,  or  from 
40  to  50,  or  from  30  to  60,  or  from  the  fine  of  any  degrees  to  their 
complement :  or,  on  the  fines,  make  the  lateral  diftance  of  4,3  a 
tranfverfe  diftance  between  30  and  30. 

Sector,  particular  uj'es  of  the .  1.  To  make  a  regular  polygon, 

vvhofe  area  fhall  be  of  any  given  magnitude.  Let  the  figure  required 
be  a  pentagon,  vvhofe  fuperficial  area  is  1 23  feet:  extradf  the  fquare 
root  of  \  of  123,  it  will  be  found  5.  Make  a  fquare,  whofe  fide  is 
3  feet ;  and,  by  the  line  of  polygons,  as  already  directed,  make  the 
ifofceles  triangle  C  G  D,  f  Plate  99,  jig.  102,)  fo  as  that  CG  being 
the  femidiameter  ot  a  circle,  CD  may  be  the  fide  of  a  regular  penta¬ 
gon  inferibed  therein;  then  let  fall  the  perpendicular  G  E.  Then 
continuing  the  lines  EG  and  EC,  make  EE  equal  to  the  fide  of  the 
fquare  before  made;  and  from  the  point  F  draw  the  right  line  P  H 
parallel  to  G  C  ;  then  a  mean  proportional  between  G  E  and  E  F  will 
be  equal  to  halt  the  fide  of  the  polygon  fought,  which,  doubled,  will 
give  the  whole  fide.  The  fide  of  the  pentagon  thus  had,  the  pentagon 
ltfelt  may  be  deferibed  as  above  diredfed. 

2.  A  circle  being  given,  fo  find  a  fquare  equal  to  it.  Divide  the 
diameter  into  14  equal  parts,  by  the  fcale  of  lines,  as  above  directed  ; 
then  will  1 2.4  o(  thofe  parts,  found  by  the  fame  line,  be  the  fide  of  the 
fquare  fought. 

g.  A  lquare  being  given,  to  find  the  diameter  of  a  circle  equal  to  it. 
Divide  the  fide  of  the  fquare  into  eleven  equal  parts,  by  means  of  the 
fcale  of  lines;  and  continue  that  fide  to  12.4  parts;  this  will  be  the 
diameter  of  the  circle  required. 

4.  To  find  the  fide  of  a  fquare  equal  to  an  ellipfis,  whofe  tranf- 
veri'e  and  conjugate  diameters  are  given.  Find  a  mean  proportional 
between  the  tranfverfe  and  conjugate  diameters  ;  which  being  divided 
into  fourteen  equal  parts,  I2T4^  thereof  will  be  the  fide  of  the  fquare 
required. 

3.  To  deferibe  an  ellipfis  in  any  given  ratio  of  it’s  diameter,  the 
area  whereof  fliall  be  equal  to  a  given  fquare.  Suppofe  the  pro¬ 
portion  of  the  tranfverfe  and  conjugate  diameters  be  required,  as  2 
to  1 ;  divide  the  fide  of  the  given  fquare  into  eleven  equal  parts  : 
then,  as  2  is  to  1,  fo  is  11  X  14:=  154  to  a  fourth  number;  the 
fquare  root  whereof  is  the  conjugate  diameter  fought.  Then,  as  1 
to  2,  fo  is  the  conjugate  diameter  to  the  tranfverfe.  Now, 

6.  To  deferibe  an  ellipfis,  by  having  the  tranfverfe  and  conjugate 
diameters  given.  Let  the  two  diameters  AB,  CD,  bifedt  each 
other  at  right  angles  in  E  ( Plate  99,  fig.  106).  Make  AE  a  tranf¬ 
verfe  diameter  to  90  and  90  on  the  fines;  and  take  the  tranfverfe 
diftances  of  10°,  20°,  30°,  40°,  30°,  6o°,  7 o°,  8o°,  fucceflively, 
and  apply  thofe  diftances  to  AE  from  E  towards  A,  as  at  the  points 
1 1  2,  3,  4,  3,  6,  7,  8;  and  through  thefe  points  draw  lines  parallel 
to  EC;  make  EC  a  tranfverfe  dittance  to  90  and  90  on  the  fines ; 
take  the  tranfverfe  diftances  of  8o°,  70°,  6o°,  3©0,  40°,  30°,  2o°, 
io°,  fucceftively,  and  apply  thofe  diftances  to  the  parallel  lines  from  1 
to  1,2  to  2,  3  to  3,  4  to  4,  3  to  3,  6  to  6,  7  to  7,  8  to  8,  and  fo 
many  points  will  be  obtained,  through  which  the  curve  of  the  ellipfis 
is  to  pafs.  The  fame  work  .being  done  in  all  the  four  quadrants,  the 
elliptical  curve  may  be  completed.  In  the  conftrudlion  ol  folar  eclipfes, 
.infteadof  ufing  the  lines  to  every  ten  degrees,  the  fines,  belonging  to 
the  degrees  and  minutes  correfponding  to  the  hours  and  quarter  hours, 
are  to  be  ufed. 

7*  To  deferibe  a  parabola  whofe  parameter  (hall  be  equal  to  a  given 
line.  Draw  a  line  to  reprefent  the  axis,  in  which  make  A  B,  (fig. 
23,)  equal  to  half  the  given  parameter;  divide  AB  like  a  line  of  lines 
into  every  ten  degrees,  as  at  the  points  1  o,  20,  30,  40,  50,  &c.  and 
through  thefe  points  draw  lines  at  right  angles  to  the  axis  A  B.  Make 
the  lines  A  a,  10  b,  20 c,  301/,  401?,  See.  refpedlively  equal  to  the 
chords  of  90°,  8o°,  70°,  6o°,  30°,  Sec.  to  the  radius  A  B,  and  the 
points  a,  b ,  c,  d,  c,  See.  will  be  in  the  curve  of  a  parabola ;  and 
a.  fmooth  curve  line  drawn  through  thofe  points,  and  the’  vertex  B,  will 
reprefent  the  parabolic  curve  required. 

N.  B.  As  the  chords  on  the  Jeblor  run  no  farther  than  60,  thofe  of 
70,  80,  and  90,  may  be  found  by  taking  the  tranfverfe  diftance  of 
the  fines  of  33  ,  40°,  43°,  to  the  radius  AB,  and  applying  thofe  dif¬ 
tances  twice  along  the  lines  20c,  10b,  See. 

8.  To  deferibe  an  hyperbola,  the  vertex  A,  and  afymptotes  BH, 
BI,  being  given  (fig.  108).  The  afymptotes  BH,  BI,  being 
drawn,  the  line  B  A  bifeding  the  angle  I  B  H,  and  the  vertex  A 
taken,  drawAI,  AC,  parallel  to  BH,  BI.  Make  A C  a  tranfverfe 
diftance  to  43  and  4.3,  on  the  upper  tangents,  and  apply  to  the 
afymptotes  from  B  fo  many  of  the  upper  tangents  taken  tranfverfely 
as  may  be  thought  convenient,  asBD  30°,  BE350,  BF6o°,  BG 
65°,  BH7Qc,  See.  and  draw  D  d,  Ee,  See.  parallel  to  AC.  Make 
A  C  a  tranfverfe  diftance  to  43  and  45  on  the  lower  tangents ;  take 
tne  tranfverfe  diftances  of  the  co-tangents  before  ufed,  and  lay  them 

on  thofe  parallel  lines:  thus,  make  D d  =  40°,  £*  =  33°,  F f - 

30°,  ijg==2fi,  Hh  ~  2o°,  See.  and  through  the  points  A,  dy  e, 
ft  g>  k,  Sec.  draw  a  curve  line,  which  will  be  the  hyperbola  re¬ 
quired. 

Sector  of  a  fphere.  The  fiedtor  of  a  fphere,  generated  by  the  re¬ 
volution  oi  fiie  Jeff  or  of  a  circle  CAE,  ( Plate  99,  fig.  109,)  about 
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the  radius  AC,  is  equal  to  a  cone,  vvhofe  bafe  is  equal  to  the  portion 
of  the  fpherical  furface  generated  by  the  arch  AE,  or  to  the  circle 
deferibed  with  the  radius  AE,  and  whole  height  is  equal  to  C  A,  the 
radius  of  the  fphere. 

Segment  ofi a  circle  is  a  part  of  a  circle,  comprehended  between  an 
arch  and  the  chord  thereof;  or,  it  is  a  part  of  a  circle  comprehended 
between  a  right  line  lefs  than  a  femi-diatnetcr,  and  part  of  the  cir¬ 
cumference. 

1  hus  the  portion  A  F  B  A,  ( Plalegg,  fig.  no,)  comprehended  be¬ 
tween  the  arch  A  F  B,  and  the  chord  AB,  is  a Jegment  ot  die  circle 
A  B  f  D,  fo  is  alio  A  DBA  a  fegment  comprehended  between  the  arch 
A  DB  and  the  chord  AB. 

As  it  is  evident  every  Jegment  of  a  circle  muft  either  b?  greater  or 
lefs  than  a  femicircle,  the  greater  part  of  the  circle  cut  off  by  a  chord, 
i.  e.  the  part  greater  than  a  femicircle,  is  called  ihe  greater  figment, 
as  A  h  B  ;  and  the  lefler  part,  or  the  part  lefs  than  a  femicircle,  the 
leffer Jegment,  asADB,  Sec. 

I  he  angle  which  the  chord  A  B  makes  with  a  tangent  LB,  is  cal¬ 
led  the  angle  0/  a  Jegment. 

Some  alfo  call  the  two  mixed  angles  comprehended  between  the 
two  extremes  of  the  chord  and  the  arch,  angles  of  the  Jegment;  but 
thofe  are  in  reality  the  fame  with  thofe  of  the  chord  and  tangent. 

Similar  Segment.  The  height  ot  a  Jegment  DE,  and  half  it’s 
bafe,  or  chord,  AE,  being  given,  to  find  the  area  of  the  Jegment. 
Find  the  diameter  of  the  circle.  On  this  deferibe  a  circle,  and  draw 
the  bafe  of  the  jegment  A  B  ;  draw  the  radii  AC,  BC  ;  and  find  the 
number  of  degrees  of  the  arch  A  DB.  From  the  diameter  had,  and 
it’s  ratio  to  the  periphery,  find  the  periphery  itfelf;  and  from  the 
ratio  of  the  periphery  to  the  arch  ADB,  and  the  periphery  itfelf, 
find  the  length  ot  the  arch  A  DC.  This  done,  find  the  area  ot  the 
sector  AD  BCA:  and  that  of  the  triangle  AC B.  Laftly,  fubtradt 
the  triangle  from  the  fedlor,  and  the  remainder  is  the  area  of  the 
Jegment. 

If  the  area  of  the  greater  Jegment  BF  A  w'ere  required,  the  triangle 
A  C  B  muft  be  added  to  the  lectors  A  C  F  and  B  C  F. 

Similar  curves.  The  funilarity  of  curvilinear  figuies  may  be 
derived  from  that  of  rectilinear  figuiej,  tiiat  are  always  Jimilarly  de- 
feribed  in  them;  or,  we  may  comprehend  all  forts  ol JimUar  figures, 
planes,  or  folids,  in  this  general  definition :  figures  a r c  fimilar,  when 
they  may  be  tuppofed  to  be  placed  in  Inch  a  manner,  that  any  right 
line  being  drawn  from  a  determined  point  to  the  terms  that  bound 
them,  tiie  parts  ot  the  right  line,  intercepted  betwixt  that  point  and 
thofe  terms,  are  always  in  one  conftant  ratio  to  each  other.  Thus 
the  figure  ASD,  a  S  d,  (Plate  99,  fig.  111,)  are  fimilar,  when  any 
line  SP  being  drawn  always  from  the  fame  point  S,  meeting  AD 
in  P,  and  ad  in  p,  the  ratio  of  SP  to  S/>  is  invariable.  It  is  manh- 
telt,  that  the  rectilinear  mfenbed  figures  apdS,  APDS,  are  fimilar 
in  this  cafe,  according  to  the  definition  ot  iqch  figures  given  in  Eu¬ 
clid’s  Elements. 

When  the  fimilar  figures  are  in  the  fituation  here  deferibed,  they 
are  alfo fimilar ty  (ituated,  and  all  their  homologous  lines  are  either 
placed  upon  one  another,  or  parallel. 

Solid  angle,  is  that  formed  by  three  or  more  plain  angles  meet¬ 
ing  in  a  point.  See  Angle.  Or,  more  ltridtly,  a  fiolid  angle ,  as  B 
( tlate  l67>  fig-  1x2,)  is  in  the  inclination  ot  more  than  two  lines, 
A  B,  BC,  Bh,  which  concur  in  the  fame  point  B,  and  are  it}  the 
fame  planes. 

Hence,  tor  fiolid  angles  to  be  equal,  it  is  neceftary  they  be  con¬ 
tained  under  an  equal  number  of  equal  planes,  difpoftd  in  the  fame 
manner. 

And  as  fiolid  angles  are  only  diftinguifhable  by  the  planes  under  which 
they  are  contained,  and  as  planes  thus  equal  are  only  diltinguitliable 
by  com-prefence,  they  are  fimilar;  and  confequently  fimilar  fiolid  an¬ 
gles  are  equal,  and  vice  verfia. 

The  fum  of  all  the  plain  angles  conftituting  a  fiolid  angle,  is  always 
lefs  than  360° ;  otherwife  they  would  conftitute  the  plane  of  a  circle, 
and  not  a Jolid. 

Solidity  denotes  the  quantity  of  a  fpace  contained  in  a  folid  body, 
called  alfo  the  folid  content,  and  the  cube  thereof. 

1  he  folidity  of  a  cube,  prism,  cylinder,  or  parallelepiped, 
is  had  by  multiplying  it’s  balls  into  it’s  height. 

i  hejolidi/y  of  a  pyramid  or  cone  is  had  by  multiplying  either 
the  whole  bate  into  a  third  part  of  the  height,  or  the  whole  heigh;  into 
a  third  part  of  the  bafe. 

To  find  the  Solidity  oj  nny  irregular  body.  Put  the  body  in  a 
hollow  parallelepiped,  and  pour  water  or  (’and  upon  it,  and  note  the 
height  ot  the  water  or  land  AB  (Plate  1(17,  fig.  113);  then  taking 
out  the  body,  obferve  at  what  height  the  water  (or  land  when  le¬ 
velled)  Itands,  as  AC.  Subtract  ACfroin  AB,  the  remainder  will 
be  BC.  "I  hus  is  the  irregular  body  reduced  to  a  parallelep’ped, 
whofe  bafe  is  FCGE,  and  it’s  altitude  BC.  To  find  the  Jolidity 
whereof,  fee  Parallelepiped. 

Suppofe,  e.  gr.  AB  to  be  8,  and  AC  3;  then  will  BC  be  3: 
fuppofe  again  DB  12,  DE  4;  then  will  the  folidity  of  file  irregular 
body  be  found  144.  *  . 

If  the  body  be  l’uch  as  that  it  cannot  be  well  laid  in  fuch  a  kind  of 
channel,  e.  gr.  if  it  be  required  to  meafure  the fioliaity  of  a  ftatue,  a? 
it  Hands;  a  quadrangular  pril’m  or  parallelepiped  is  to  be  framed  over 
it ;  the  reft  as  before. 

Sphere,  fiphara,  is  a  folid  contained  under  one  uniform  round 
furface,  and  having  a  point  in  the  middle,  called  the  center,  whence 
all  lines,  drawn  to  the  furface,  are  equal. 

The  fphere  is  fuppofed  to  be  generated  by  the  revolution  of  a  femi¬ 
circle  ( Plate  1  Sy,  fig.  1 14),  about  it’s  diameter  AC,  which  is  alfo 
called  the  axis  oi  the  fphere,  and  the  extreme  points  of  the  axis,  A  and 
C,  the  poles  of  the  fphere. 

Properties  of  the  Sphere,  1.  All  fpheres  are  to  one  another  as 

the 
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the  cubes  of  their  diameters.  2.  The  furface  of  a  fphcre  is  equal  to 
four  times  the  area  of  one  of  it’s  great  circles,  as  is  demonltrated  by 
Archimedes  ;  hence  to  find  the  fuperficies  of  any  fphere ,  we  have 
this  eafy  rule  ;  let  the  area  of  a  great  circle  be  multiplied  by  4,  and 
the  product  will  be  the  fuperficies  ;  or,  according  to  Euclid,  the 
area  of  a  given  fpherc,  is  equal  to  that  of  a  circle,  whofe  radius,  is 
equal  to  the  diameter  of  the  fpbere.  Therefore,  having  meafured 
the  circle  deferibed  with  the  radius,  this  will  give  the  furface  of  the 

ere.  3.  The  folidity  of  a  fphcre  is  equal  to  the  furface  multiplied 
into  one  third  of  the  radius:  or,  a  fphere  is  equal  to  two  thirds  of 
it’s  circumfcribing  cylinder,  having  it’s  bafe  equal  to  a  great  circle 
of  the  fphere. 

It  conlilts  of  two  rulers  or  branches  fattened  perpendicularly  at 
one  of  their  extremes.  When  the  two  branches  are  moveable  on  a 
joint,  it  is  called  a  bevel. 

To  examine  whether  or  no  a  fquare  be  exaft,  deferibe  a  femi- 
circlc,  AEF,  of  any  length,  at  plcafure;  and  therein,  from  each 
extreme  of  the  diameter,  A  and  F,  draw  right  lines  to  a  point  taken 
atpleafure  in  the  periphery,  as  E  :  to  the  lides  of  the  angle,  AEF, 
apply  the  fquare ,  fo  as  it’s  vertex  may  fall  on  F.  If  this  be  poflible, 
that  fquare  is  jutt. 

Square,  Tee,  an  inftrument  ufed  in  drawing,  which  confifts  of  a 
fiat  ruler  hg,  (fig.  121,)  at  one  end  of  which  are  fattened  two  tranf- 
Verfe pieces;  one  of  them,  ah,  fixed  at  right  angles  to  it,  and  the 
other  cd,  moveable  round  the  center/,  fo  as  to  be  fixed  at  any  angle 
required.  Thefe  tranfvcrfe  pieces  arc  applied  clofe  to  the  fide  of  the 
drawing-board,  which  is  a  fmooth  board  made  in  the  form  of  a  fquare , 
or  parallelogram,  while  the  ruler  lies  upon  it ;  and  by  Hiding  them 
along  the  board,  lines  may  be  drawn  parallel  to  one  another  with 
much  lefs  trouble  than  by  the  help  of  a  parallel  ruler.  By  the  fixed 
tranfvqrfe,  lines  may  be  drawn  parallel  to  one  fide  of  the  board,  and 
perpendicular  to  the  other;  and,  by  the  moveable  tranfverfe,  lines 
that  have  any  degree  of  obliquity  to  the  fides  of  the  board,  may  be 
drawn  parallel  to  one  another:  and  if,  without  moving  the  tranf¬ 
verfe,  the  ruler  be  removed  to  the  other  fide  of  the  board,  lines 
may  be  drawn  perpendicular  to  them.  But  if  the  obliquity  be  very 
great,  it  will  be  impoflible  to  apply  the  fquare,  fo  as  to  interfedt  the 
lines  at  right  angles  in  fome  parts  of  the  board.  In  this  cafe  rc- 
courfe  mult  be  had  to  a  Parallel  ruler.  See  the  article  Square. 

Staff,  a,  is  ufed  as  an  inftrument  for  taking  acceflible,  or  in- 
acceflible  heights.  For  the  manner  of  operation,  in  taking  the 
height  of  an  accettible  objedt,  fee  Altitude. 

inaccettible  heights  may  likevvife  be  taken  by  means  of  two  /laves. 
This  mutt  be  done  at  two  ftations  in  a  right  line  from  the  object,  at 
each  of  which  the fiaves  arc  to  be  placed  in  fuch  a  manner,  that  the 
fummit,  or  top  of  the  height,  may  be  feen  along  their  tops  in  the 
fame  right  line.  Thus,  fuppofe  A,  (Plate  167,  fig.  122,)  the  fum- 
init  of  the  objedt  whofe  height  is  to  be  meafured,  DE*  FG,  the  two 
fiaves  at  the  firft  ftation;  and  RN,  KO,  the  fame  fiaves  at  the 
fecund,  fo  placed,  that  the  points  FD  A,  KN  A,  are  in  the  fame 
right  line.  Through  the  point  N  let  there  be  drawn  the  right  line 
N  P,  parallel  to  FA:  wherefore  in  the  triangles  KNP,  KAF, 
the  angles  KN  P,  K A  F,  are  equal;  alfo  the  angle  AKF  is  com¬ 
mon  to  both  ;  confequently  the  remaining  angles  KPN,  KFA  are 
equal.  And  PN  :  FA  : :  KP  :  K  F.  But  the  triangles  PNL, 
FAS,  are  fimilar ;  therefore  PN  :FA:  :NL:SA.  Thence  al¬ 
ternately  KP  :  NL  :  :  KF  :S  A;  i.  e.  as  the  excefs  of  the  diftance 
of  the  fiaves  at  the  fecond  ftation  above  their  diftance  at  the  firft,  to 
the  dilference  of  their  lengths ;  fo  is  the  diftance  of  the  two  ftations 
of  the  (horter  fiaves,  to  the  excefs  of  the  height  fought  above  the 
height  of  the  fhorter  fiaff.  Wherefore  SA  maybe  found  by  the 
rule  of  three;  to  which  add  the  height  of  the  fhorter  fiaff,  and  the 
i'um  will  give  the  whole  inacceffiblc  height  AB.  Staves  may  be 
ufed  for  meafuring  any  diftance :  fuppofe  AB,  (fig.  123,)  to  one  of 
whofe  extremities  we  have  accefs.  Let  there  be  a yfo/fixed  at  the 
point  A,  then  going  back  to  fomefcnfible  diftance,  in  thefame  right 
line;  let  another  be  fixed  in  C,  fo  that  both  the  points  A  and  B 
may  be  covered  or  hid  by  the  fiaff  C.  Likewife  going  off  in  a  per¬ 
pendicular,  from  the  right  line  CB  at  the  point  A,  let  there  be 
placed  anothcr^rt/at  H  ;  and  in  the  right  line  CGK,  perpendicu¬ 
lar  to  the  fame  CB  at  the  point  C,  and  at  fuch  a  point  of  it  K,  that 
the  points  K,  H,  and  B,  may  be  in  the  fame  right  line,  let  there  be 
fixed  a  fourth  fiaff.  Let  there  be  drawn,  or  fuppofed  to  be  drawn, 
a  right  line  HG  parallel  to  CA.  The  triangles  KHG,  HAB, 
will  be  equiangular:  wherefore  KG  :  GH  (=:CA)  : :  AH  :  AB; 

i.  e.  as  the  excefs  of  CK  above  AH  is  to  the  diftance  betwixt  the 
firft  and  fecond  fiaff,  fo  is  the  diftance  betwixt  the  firft  and  third 
fiaff  to  the  diftance  fought. 

Subcontrary  pofition ,  is  when  two  fimilar  triangles  are  fo 
placed,  as  to  have  one  common  angle,  O,  (Plate  167,  fig.  124,)  at 
their  vertex,  and  yet  their  bafes  not  parallel. 

If  the  fealenous  cone  ABLCK  be  fo  cut  by  the  plane  DIEH, 
asthat  tbe  angle  atE=B,  the  cone  is  then  faid  to  be  cut  fubcon- 
trarily  fo  it’s  bafe  BC  :  and  in  this  cafe  the  fedtion  DIEFI  will  be 
a  circle. 

For,  through  the  vertex  A  and  center  of  the  bafe,  let  the  triangular 
fedtion  ABC  be  taken,  fo  as  to  be  at  right  angles  to  the  planes  of 
the  bafe  BKCL  of  the  fubcontrary  fedlion  DIEH,  and  of  the 
fedlitm  FIGH  taken  parallel  to  the  bafe,  and  cutting  the  fubcon- 
traty  feftion  in  the  line  I  OH:  confequently  I  OH  is  perpendi¬ 
cular  to  D  E  and  F  G,  interfedling  one  another  in  O.  The  fec- 
tion  FIGH,  parallel  to  the  bafe  of  the  cone,  is  a  circle  ;  therefore 
FO  )(OG— OP  :  and  the  triangles  GOE  and  FOD,  having 
GEO  =ABC  =  D  FO,  and  GOE=DOF,  are  fimilar; 
therefore  EO  :OG:  :  FD  :  DO,  and  EOxDO=:FOxOG 
— Ol2 ;  confequently  Ol  is  a  mean  proportional,  either  between 
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FOand  QG,  or  DOandEO:  and  as  the  fame  would  happen 
wherever  FGcutsDE,  all  the  lines  Ol,  both  in  the  fedlions 
FIGH  and  DIEH,  are  lines  in  a  circle :  confequently  the  fcc- 
tion  DIEH  is  a  circle. 


Tangent,  is  a  right  line  which  touches  a  circle;  that  is,  meets 
it  in  fuch  a  manner,  as  that,  though  infinitely  produced,  it  would 
never  cut  the  tame  ;  that  is,  never  come  within  the  circumference. 
Thus,  the  line  AD  ( Plate  167,  fig.  125,)  is  a  tangent  to  the  circle 
in  D. 

It  is  demonftrated  in  geometry;  x. That  if  a  tangent  AD,  and  a 
fecant  AB  be  both  drawn  from  the  fame  point  A  ;  the  fquare  of  the 
tangent  will  be  equal  to  the  redtangle,  under  the  whole  fecant  A  B, 
and  that  portion  thereof  A  C,  which  falls  w  ithout  the  circle. 

2.  That  if  two  tangents  AD,  AE,  be  drawn  to  the  fame  circle 
from  thefame  point  A,  they  will  be  equal  to  each  other. 

As  a  right  line  is  the  tangent  of  a  circle,  when  it  touches  the  circle 
fo  clofely,  that  no  right  line  can  be  drawn  through  the  point  of  con - 
tadl  between  it  and  the  arch,  or  within-  the  angle  of  the  contact 
that  is  formed  by  them ;  fo,  in  general,  when  any  rightline  touches 
any  arch  of  a  curve,  in  fuch  a  manner  that  no  right  line  can  be 
drawn  through  the  point  of  contadl,  betwixt  the  right  line  and  the 
arch,  or  within  the  angle  of  contadf,  that  is  formed  by  them,  then 
is  that  line  the  tangent  of  the  curve  at  the  faid  point. 

The  tangent  of  an  arch  is  the  right  line  that  limits  the  portion  of 
all  the  fecants  that  can  pafs  through  the  point  of  contadt,  though, 
ftridtly  fpeaking,  it  is  no  fecant. 


Tetraedron,  @r  Tetrahedron,  (formed of  TETfii,  four,  and 
etyx  fide,)  is  one  of  the  five  regular  or  platonic  bodies  of  folids, 
comprehended  under  four  equilateral  and  equal  triangles. 

The  tetraedron  may  be  conceived  as  a  triangular  pyramid  of  four 
equal  faces.  Such  is  that  reprefented  in  Plate  165,  fig.  126. 

It  is  demonftrated  by  mathematicians,  that  the  fquare  of  the  fide 
of  a  tetraedron  is  to  the  fquare  of  the  diameter  of  a  fphere,  wherein 
it  may  be  inferibed,  in  a  fubi'equiateral  ratio:  w’hence  it  follows, 
that  the  fide  of  a  tetraedron  is  to  the  diameter  of  a  fphere  it  is  in^ 
ferihed  in,  as  2  to  the  3;  confequently  they  are  incommea- 
fureable.  See  Regular  body. 

Triangle,  is  a  figure,  in  geometry,  comprehended  under  three 
lines,  or  fides,  and  which  ofconfequenee  has  three  angles. 

If  the  three  lines  or  fides  of  the  triangle  be  all  right,  it  is  faid  to  bfc 
a  plain  or  rectilinear  triangle.  If  all  the  three  fides  of  the  triangle  be 
equal,  as  ABC,  (Plate  167,  fig-  136,)  it  is  faid  to  be  equilateral.  If 
only  two  of  the  lides  of  the  triangle  be  equal,  as  in  DER»  (Plate  1 01, 
fig.  7,)  it  is  called  an  ifofcelcs,  or  equilateral  triangle.  If  all  the  fides 
ot  the  triangle  be  unequal  to  each  other,  asinACB,  (Plate  167 , fig. 
127,)  the  triangle  is  faid  to  be  fealenous. 

If  one  of  the  angles,  as  K,  (fig.  128,)  of  a  /ra^iKML  be  a 
right  angle,  the  triangle  is  faid  to  be  rectangular.  If  one  of  the 
angles,  as  N ,  (fig.  129,)  beobtufe,  the  triangle  is  faid  to  be  tibtujan- 
gular,  or  amblygonous. 

If  all  the  angles  be  acute,  as  inACB,  (Plate  107,  fig.  136,) 
the  triangle  is  faid  to  be  acutangular ,  or  oxygenous. 

'If  the  three  lines  of  the  triangle  be  all  curves,  the  triangle  is  faid 
to  be  curvilinear. 

1  f  fome  of  the  fides  be  right,  and  others  curve,  the  triangle  is 
faid  to  be  mixt  I  linear.  , 

If  the  fides  be  all  arches  of  great  circles  of  the  fphere,  the  tri* 
angle  is  faid  to  be  spherical. 

ConfiruFtion  of  Triangles.  1.  Two  fides,  as  AB  and  A  C, 
(Plate  167 ,  fig.  130,)  being  given  in  numbers,  or  otherwife,  to¬ 
gether  with  the  quantity  ot  the  angle  intercepted  between  them, 
A;  to  conftruct  a  triangle; — alTume  AB  as  a  bafe  ;  and  in  A  make 
the  given  angle  :  on  the  other  leg  fet  off  the  other  given  line  AC; 
laftly,  draw  BC  :  then  will  ABC  be  the  triangle  required. 

Hence,  two  fides  with  the  intercepted  angle  being  determined, 
the  whole  triangle  is  determined.  Wherefore,  if  in  two  triangles , 
A  C  B  and  acb  ;  a — A ;  and  a  b:  ac  :  :AB:AC,  the  triangles  are 
determined  in  the  fame  manner,  and  are  therefore  fimilar;  confe¬ 
quently  cz=.C,  and  ^=z:B,  ab  :  b  c  :  :  AB  :  BC,  &c. 

2.  Three  fides,  AB,  BC,  and  CA,  (fig.  68,)  being  given,  any 
two  whereof,  as  AC,  AB,  taken  together,  are  greater  than  tin* 
third;  to  conftruct  a  triangle.  Aflume  ABfor  a  bafe;  and  from 
A,  with  the  interval  AC,  deferibe  an  arch  y;  and  from  B,  with 
the  intervalBC,  deferibe  another  archx;  draw  the  right  lines  A  C 
and  BC.  Thus  is  the  triangle  conftruCted. — Hence,  as  of  any  three 
given  right  lines,  only  one  triangle  can  be  conftruCted ;  by  determin¬ 
ing  the  three  fides,  the  whole  triangle  is  determined. 

Wherefore,  if  in  two  triangles  ACB  and  acb  (fig-  130,)  AC: 
AB  \:ac\ab\  AC:CB:ar:if;  the  triangles  are  determined  in 
the  fame  manner,  and  confequently  are  fimilar,  and  therefore  mu¬ 
tually  equiangular. 

3.  A  right  line,  as  AB,  and  two  adjacent  angles  A  and  B,  which, 
taken  together,  are  lefs  than  two  right  ones,  being  given;  to  de- 
feribc  the  triangle  ABC.  On  the  given  line  AB  make  the  two  given 
angles  A  and  B:  continue  the  fides  AC  and  BC  till  they  meet  in  C. 
Then  will  ABC  be  the  triangle  required. 

Hence,  one  fide  and  two  angles  being  given,  the  whole  triangle 
is  determined.  Wherefore,  it  in  two  ■triangles  Am  a  and  Bzri1, 
the  triangles  are  determined  after  the  lame  manner,  and  therefore 
are  fimilar. 


Triangles,  menfuration  of.  To  find  the  area  of  a  triangle,  mul¬ 
tiply  the  bafe  AB,  (fig.  1 31,)  by  the  altitude  C  d;  halt  the  product 
is  the  area  of  the  triangle  ABC. 

Or  thus,  multiply  half  the  bafe  A  B  by  the  altitude  C  d:  or  the 
whole  bafe  by  half  the  altitude  ;  the  product  is  the  area  of  the 
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Or,  the  area  of  any  triangle  is  had  by  adding  all  the  three  Tides 
together,  and  taking  half  the  fum  ;  and  from  that  half  fum,  fub- 
trafting  each  fide  feverally,  and  multiplying  that  half  fum  and  the  re¬ 
mainder  continually  into  one  another,  and  extradting  the  fquare  root 
of  the  produCl. 

Hence,  1.  If  between  the  bafe,  and  half  the  altitude,  or  between 
the  altitude,  and  half  the  bafe,  be  found  a  mean  proportional ;  it  will 
be  the  fide  of  a  fquare  equal  to  the  triangle.  2.  If  the  area  of  a  triangle 
be  divided  by  half  the  bafe,  the  quotient  is  the  altitude. 


Triangles,  properties  of  plain.  If  in  two  triangles  ABC 
and  abc  (fig.  130,)  the  angle  A  be —a;  and  the  fides  AB— ab, 
and  AC  z=.ac:  then  will  the  fide  BC^rr^c,  and  the  angles  C=c, 
and  Bl —b;  and  therefore  the  whole  triangles  will  be  equal  and  fimi- 
lar. 

2.  If  one  fide  of  a  triangle  ABC,  (fig.  132,)  be  continued  to  D, 
the  external  angle  DAB  will  be  greater  than  either  of  the  internal  op- 
pefite  ones  B  or  C. 

3.  In  every  triangle,  the  greateft  fide  is  oppofed  to  the  greateft  angle, 
and  the  lead  to  the  lead. 

4.  In  every  triangle,  any  two  fides  taken  together  are  greater  than 
the  third. 


5-  In  two  triangles,  if  the  feveral  fides  of  the  one  be  refpe&ively 
equal  to  the  fides  of  the  other,  the  angles  will  likewife  be  refpe&ive- 
ly  equal ;  and  confequently  the  whole  triangles  will  be  equal  and 
iimilar. 

6.  If  any  fide,  asBC  (fig.  133,)  of  a  triangle  A  C  B  be  continued 
to  D,  the  external  angle  D  O  A  wiU  be  equal  to  the  two  internal  op- 
pollte  ones  y  and  z  taken  together. 

7.  In  every  triangle,  as  ABC,  the  three  angles  A,  B,  C,  taken 
together,  are  equal  to  two  right  ones,  or  180°. 

Hence,  1.  If  the  triangle  be  redangular,  as  MKL,  (fig.  128,) 
the  two  oblique  angles  M  and  L,  taken  together,  make  a  right  angle, 
or  9°°  >  and  therefore  are  half  right,  if  the  triangle  be  ifofceles.  2. 
If  one  angle  of  a  triangle  be  oblique,  the  other  two  taken  together  are 
oblique  likewife.  3.  In  an  equdateral  triangle,  each  angle  is  6o°. 

one  angle  of  a  triangle  be  fubtraded  from  180°,  the  remainder 
is  the  fum  of  the  other  two  ;  and  if  the  fum  of  two  be  fubtraded 
from  1800,  the  remainder  is  the  third,  5,  If  two  angles  of  one 
triangle  be  equal  to  two  of  another,  either  together  or  feparately,  the 
third  of  the  one  mud  be  likewife  equal  to  the  third  of  the  other.  6. 
Since  in  an  ifofceles  triangle,  DFE,  (Plate  to i,  fig.  7,)  the  angles 
at  the  bafe  y  and  u  are  equal ;  if  the  angle  at  the  vertex  be  fubtraded 
from  180°,  and  the  remainder  be  divided  by  2,  the  quotient  is  the 
quantity  of  each  of  the  equal  angles:  in  like  manner,  if  the  double 
of  one  of  the  angles  at  the  bafey  be  fubtraded  from  180,  the  remain¬ 
der  is  the  quantity  of  the  angle  at  the  vertex..  See  Isosceles  tri¬ 
angle.  - 

8.  If  in  two  triangles,  ABC,  and  abc,  (Plate  167,  fig.  130,)  AB 
^=ab,  A= ~a,  and  B  =zb;  then  wilt  AC~i/q  BC  =  ir,  Czr -c, 
and  the  triangle  AC  B  equal  and  fimilar  to  the  triangle  abc.  Hence, 
if  in  two  triangles,  ACBandarA,  A —a,  B —b,  andBC— Ar; 
then  wiH  C  —  c;  confequently,  AC=ar,  AB=a£;  and  the  tri¬ 
angle  ACB  =nacb. 

9.  If  in  a  triangle  DFE,  the  angles  at  the  bafe  y  and  u,  (Plate  101, 
Pi-  7»)  be  equal,  the  triangle  is  ifofceles:  confequently,  if  tire  three 
angles  be  equal,  it  is  equilateral. 

10.  If  in  a  triangle  ABC,  (Plate  167,  fig.  134,)  a  right  line  DE 

be  drawn  parallel  to  the  bafe  AC,  then  will  BA  :  BC  : :  BD  :BE 
1  -A  ^  C.  ^  A  ;  A  C  : :  B  D  :  D  E.  Confequently  the 

triangle  B  DE  fimilar  toBAC.  And,  vice  verfa,  a  right  line»  which 
divides  two  fides  of  a  triangle  proportionally,'  is  parallel  to  the  re¬ 
maining  fide.  Moreover,  if  another  right  line  FG  be  alfo  drawn 
parallel  to  the  bafe  AC,  the  intercepted  parts  DF,  EG  are  in  the 
feme  ratio  with  the  whole  fides  A  B,  C  B  :  i.e.  D  F :  E  G  : :  A  B : 
BC:  and  if  any  number  of  lines  be  drawn  parallel  to  the  bafe,  cut- 
ting  the fides  of  a  triangle,  every  two  correfponding  fegments  will  have 
the  fame  ratio.  0 


it.  Every  triangle  may  be  infcribed  in  a  circle. 

12.  The  fide  of  an  equilateral  triangle,  infcribed  in  a  circle,  is  ii 
power  triple  of  the  radius. 

•  TrianSles  oiybe  fame  bafe,  and  having  the  fame  height,  tha 
is,  being  between  the  fame  parallel  lines,  are  always  equal  See  Pa 
RA  LITE  LOG  RAM.  J  ^  * 

14  Ever,  »»*.  C  AD  {Plate  ,67l  fy.  ,3S.)  is  one  half  o 
a  parallelogram  AC  DB  on  the  fame,  or  an  equal  bafe  CD,  and  o 
the  fame  altitude,  or  between  the  fame  parallels :  or  a  triangle  is  equa 
to  a  paralidogram.  upon  the  fame  bafe,  but  half  the  altitude;  orhal 
the  bafe,  and  the  fame  altitude.  See  Parallelogram. 

■'5-  In  every  triangle,  as  well  plain  as  fphcrical,  the  fides  or  fine 
of  the  fides  are  proportional  to  the  fines  of  the  oppofite  angles.  Se 
Sine.  * 


► 


16.  In  every  plain  triangle,  as  the  fum  of  two  fides  is  to  their  dif¬ 
ference,  fo  is  the  tangent  of  haif  the  fum  of  the  oppofite  angles,  to 
the  tangent  of  half  their  difference.  See  Tangent. 

17.  If  a  perpendicular  be  let  fall  upon  the  bafe  of  an  oblique-an¬ 
gled  triangle,  the  difference  of  the  fquares  or  the  redangle  under  the 
fum  and  difference  of  the  fides  is  equal  to  double  the  redangle  under 
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the  bafe,  and  the  difiance  of  the  perpendicular  from  the  middle  of  the 
bafe. 

1 8.  The  double  of  the  fquare  of  a  line  drawn  from  the  vertex  bi- 

feding  the  bafe  of  any  triangle,  together  with  double  of  the  fquare  of 
the  femi-bafe,  is  equal  to  the  fquares  of  both  the  fides  taken  toge¬ 
ther.  6 

19.  A  whole  triangle  is  to  a  triangle  cut  off  by  a  right  line,  as  the 
redangle  under  the  cut  fides  is  to  the  redangle  of  the  other  two 
fides. 

20.  In  aright  lined  triangle,  ADE,  (Plate  101 ,  fig.  23,)  a  line 
DB  drawn  from  the  right  angle  of  the  vertex,  perpendicular  to  the 
hypothenufe,  divides  the  triangle  into  two  other  right-lined  triangles , 
ADB,  DBE,  which  are  fimilar  to  the  firfi  triangle,  and  alfoto^one 
another. 

Hence  it  follows:  1.  That  E B :  B  D  :  :  B  D  :  BA  ;  and  AE: 
E  D : :  E  D  :  E  B  ;  and  AE:AD:  :AD:AB.  See  Proportion¬ 
al.  Whence,  2.  As  the  angle  in  a  femicircle  is  a  right  angle,  it 
follows  that,  if  from  any  point  D  in  the  periphery  of  a  femicircle 
A  D  E,  a  perpendicular  DB  be  let  fall  upon  the  diameter  AE,  and 
from  the  fame  point  D,  to  the  extremities  of  that  diameter,  two 
chords  D  A,  D  E,  be  drawn ;  the  fquare  of  that  perpendicular  will 
be  equal  to  a  redangle  under  the  two  fegments  of  the  diameter  ;  and 
the  fquare  of  each  chord  equal  to  a  redangle  under  the  whole  diameter 
and  it’s  adjacent  fegment:  i.  e.BD2=EBYBA;  ED2— EBv 
E  A;  and  AD2  — AB  XEA. 

21.  In  every  right-angled  triangle,  the  fquare  of  the  hypothenufe  is 
equal  to  the  fum  of  the  fquares  of  the  other  two  fides.  See  Hyfo- 
thenuse  and  Subtense. 

_  22»  H  any  angle  of  a  triangle  be  bifeded,  the  bifeding  line  will  di¬ 
vide  the  oppofite  fide,  in  the  fame  proportion  as  the  legs  of  the  angle 
are  to  one  another. 

23.  If  the  vertical  angle  of  any  triangle  be  bifeded,  the  difference  of 
the  redapgles,  made  by  the  fides  and  the  fegments  of  the  bafe,  is  equal 
to  the  fquare  of  the  line  that  bifeds  the  angle.  Thus,  if  a  right  line 
EE,  (Plate  167,  fig.  134,)  bifed  an  angle  ABC  of  a  triangle,  the 
fquare  of  the  laid  line  BE— ABxBC —  AExEC. 

24.  To  divide  a  triangle  into  any  given  number  of  equal  parts  ;  di¬ 
vide  the  bafe  C  D,  (fig.  135,)  into  as  many  equal  parts  as  the  figure 
is  to  be  divided  into  ;  and  draw  the  lines  Ai,  A  2  &c. 

25.  If  in  fimilar  triangles  from  any  two  equal  angles  to  the  oppofite 
fides  two  right  lines  be  drawn,  making  equal  angles  with  the  homolo¬ 
gous  fides;  thofe  right  lines  will  have  the  fame  ratio  as  the  fides  on 
which  they  fall,  and  alio  divide  thofe  fides  proportionally. 

26.  If  in  two  triangles  having  one  fide  common  to  both,  from  any 

point  in  that  fide,  two  lines  refpedively  parallel  to  two  contiguous  fides 
be  drawn,  terminating  in  the  two  remaining  fides,  thofe  lines  will 
have  the  fame  ratio  as  the  fides  to  which  they  are  parallel.  Hence,  if 
thefe  fides  are  equal,  thofe  lines  will  alfo  be  equal.  * 

27.  If  through  any  point  within  a  triangle  three  right  lines  be  drawn, 
from  the  angular  points  to  cut  the  oppofite  fides,  the  fegments  of  any 
one  fide  will  be  to  each  other,  as  the  redangles  under  the  fegments  of 
the  other  fides  taken  alternately.  Hence,  if  the  former  fegments  be 
equal,  the  forementioned  redangles  will  be  equal,  and  therefore  the 
fides  of  the  triangle  cut  proportionally,  and  a  line  connecting  the  points 
of  divifion  will  be  parallel  to  the  bafe. 

28.  Triangles  having  one  angle  in  the  one  equal  to  one  angle  in  the 
other,  are  in  the  ratio  of  the  redangles  contained  under  the  lides,  in¬ 
cluding  the  equal  ang’es.  Hence,  if  the  rectangles  be  equal,  or  the 
fides  reciprocally  proportional,  the  triangles  will  be  equal. 

— «*  ►»»«<  — 

GEORGE,  a  name  whereby  feveral  orders,  both  military  and  reli¬ 
gious,  are  denominated.  It  took  it’s  rife  from  a  faint  famous  through¬ 
out  all  the  E  aft,  called  by  the  Greek  M.eyaXo^.a^Tu^,  great  martyr.  He 
is  highly  venerated  by  the  Greek  church. 

George,  or  blights  0}  St.  George,  has  been  the  denomination  of 
feveral  military  orders,  whereof  that  of  the  Garter  is  one  of  the  molt 
illuftrious.  See  Garter. 

GEORGIAN  monks  and  nuns,  religious  of  Georgia  in  Afia,  who 
follow  the  rule  of  St,  Bafil . 

GEORGIC,  a  poetical  compofition  upon  the  fubjed  fif  hulbandry, 
containing  rules  therein,  put  into  a  pleafing  drefs,  and  fet  off  with  all 
the  beauties  and  embellifhments  of  poetry. 

The  ftyle  proper  to  a  georgic  muff  be  worked  up  with  a  great  deal  of 
thought  and  vigour,  that  the  words  may  be  lively,  and  every  thing  the 
poet  deferibes  may  immediately  rife  up  to  the  reader’s  view.  Hefiod 
and  Virgil  are  the  two  greateft  mafters  in  this  kind  of  poetry.  The 
moderns  have  produced  nothing  in  this  kind,  except  Rapin’s  book  of 
Gardening  ;  and  the  celebrated  poem  intituled  Cyder,  by  Mr.  Philips, 
who,  if  he  had  enjoyed  the  advantage  of  Virgil’s  language,  would  have 
been  fecond  to  Virgil  in  a  much  nearer  degree. 

GERANITES,  (ot  7 t^uves,  a  crane,)  in  natural  hiftory,  fuch  of 
the  femipellucid  gems  as  are  marked  with  a  fpot  refembling  a  crane’s 
eve. 

GERANIUM,  crane's  bill,  in  botany,  a  genus  of  the  monadebphia 
decandria  clafs.  The  flower  confifts  of  five  large,  patent,  oval,  and 
vertically  cordated  petals ;  the  fruit  is  a  capfulc,  ot  the  form  of  a  crane’s 
bill.  1  he  fhrubby  African  geraniums  are  ^commonly  propagated  by 
cuttings,  which,  planted  in  a  fhady  border,  in  June  or  July,  will 
take  good  root  in  five  or  fix  weeks  ;  and  they  may  then  be  taken  up  and 
planted  in  feparate  pots,  placing  them  in  the  fhade  till  they  have  taken 
new  root ;  after  which  they  may  be  removed  into  a  fheltered  fituation, 
and  treated  as  the  fcedling  plants. 

Geranium  Hands  recommended  as  one  of  the  greateft  vufneraries 
and  ablfergents  of  the  vegetable  world,  and  is  highly  extolled  for  it’s 
power  of  ltopping  profiuvia  of  the  menfes,  and  haemorrhages  of  all 
kinds.  Experience  confirms  the  truth  of  this,  efpecially  among  the 
poor  people  m  the  country  ;  a^id  it  were  to  be  wifhed  that  the  "plant 
1  ,  '  could 
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could  be  brought  into  more  efteem  in  the  (hops,  where  it  is  difregard- 
ed  at  prefent. 

GERARDIA,  in  bptany,  a  genus  of  the  didynamia  clafs.  The 
corolla  confifts  of  a  Tingle  ringent  petal:  the  tube  is  roundilh,  and 
longer  than  the  cup  ;  the  upper  lip  is  ereft,  obtufe,  plain,  and  emar- 
ginated  ;  the  lower  lip  is  refiefted,  and  divided  into  three  fegments: 
the  fruit  is  an  oval  capfule,  containing  two  cells,  and  confiding  of  two 
valves;  the  feeds  are  oval  and  (ingle. 

This  plant  is  much  recommended  in  gouty  diforders. 

GERFALCON,  among  fportfmen,  a  hawk  of  great  force,  and 
the  larged:  of  the  falcon  kind,  with  head  and  eyes  like  thofe  of  the  hag¬ 
gard.  The  beak  is  always  blue;  and  (he  is  ftrong  armed,  having 
long  ftietchers  and  Tingles  ;  and  being  of  a  fierce  and  hardy  nature,  is 
extremely  difficult  to  be  reclaimed;  but,  when  once  (lie  is  overcome, 
proves  an  excellent  hawk,  and  will  fcarce  refufe  to  fly  at  any  thing. 
This  lort  of  hawk  is  to  be  fed  and  rewarded  like  the  others. 

GERMAN,  in  genealogy,  denotes  intire  or  whole:  Germani,  quaji 
eadern  Jtirpe  geniti  ;  hence,  a  brother -german  is  one  both  by  the  father’s 
and  mother’s  fide ;  and  coufins-^man  are  the  children  of  brothers  or 
fillers. 

GERMANDER,  teucr'mn,  in  botany,  a  genus  of  the  didynamia 
gymnafpermia  clafs.  The  empalement  of  the  flower  is  of  one  leaf, 
cut  into  five  acute  equal  fegments  at  the  top,  and  is  permanent:  the 
flower  is  of  the  lip  kind,  with  one  petal,  having  a  (liort  cylindrical 
tube,  a  little  incurvated  at  the  chaps;  the  upper  lip  is  erect,  and  deep¬ 
ly  cut  into  two  acute  fegments ;  the  lower  lip  fpreads,  and  is  cut  into 
three;  the  middle  one  is  large  and  roundilh,  the  two  fide  ones  acute 
and  ereft :  it  hath  four  awl-fhaped  (lamina,  which  are  longer  than  the 
tipper  lip,  and  are  prominent  between  the  fegments,  terminated  by 
fmall  fummits. 

The  water -germander,  or  fcordium,  having  oblong,  faw-indented 
leaves,  fitting  clofe  to  the  branches,  and  flowers  growing  by  pairs  at 
the  wings  of  the  (talk  which  is  diffufed,  grows  naturally  in  the  Ifle 
of  Ely,  and  other  fenny  parts  of  England,  is  perennial,  and  flowers 
in  July.  The  whole  plant  has  an  odour  like  that  of  garlic.  The 
leaves,  moderately  and  newly  dried,  give  out  their  fmell  and  tafle 
both  to  water  and  reftified  fpirit;  and  tinge  the  former  of  a  brownifh, 
and  the  latter  of  a  deep  green  colour.  They  are  efteemed  a  great 
fudorific,  alexipharmic,  and  corroborant,  anti  have  been  preferibed 
in  malignant  and  peftilential  fevers,  and  even  the  plague  itfelf.  They 
are  attenuant  and  diilblvent,  and  are  ufed  to  deflroy  worms.  Exter¬ 
nally  they  cleanfefoul  ulcers,  and,  applied  by  way  of  cataplafm,  mi¬ 
tigate  pain.  They  are  never  ufed  alone,  but  merely  kept  in  the  (Imps 
as  an  ingredient  in  the-  Confedlio  Fracajiorii,  which,  though  it  con¬ 
tains  feveral  medicines  of  mote  virtue,  yet  takes  it’s  name  diafeordium 
from  it. 

The  leaves  of  the  teucrium  with  a  trifid  leaf,  or  the  common  yel¬ 
low  ground  pine,  are  recommended  as  aperients  and  corroborants  of 
the  nervous  fyftem,  and  faid  to  be  particularly  ferviceable  in  female 
obftruftions,  paralytic  diforders,  and  when  continued  for  a  length  of 
time,  either  by  themfelves,  or  with  the  affiftance  of  common  ger- 
mander,  in  rheumatic,  ifchiadic,  and  gouty  pains.  The  dofe  of  the 
leaves  dried  and  powdered  is  from  half  a  dram  to  a  dram.  Their 
virtues  are  extracted  both  by  water  and  fpirit,  but  mod  perfectly  by 
the  latter. 

GERMEN,  or  Germ,  that  part  of  a  feed  which  germinates,  i.  e, 
fprouts  or  (hoots  out  the  firlt,  for  the  production  of  a  new  plant. 

GERMINATION,  the  aft  of  germinating ;  that  is,  of  a  plant’s 
fprouting,  or  (hooting  in  the  ground. 

Some  ufe  the  word  in  a  more  extenfive  fenfe,  fo  as  likewife  to  in¬ 
clude  the  firft  (hooting  out  of  leaves,  blotfoms,  branches,  (lowers, 
fruits  and  feeds. 

Germination,  metallic,  a  fort  of  germination,  of  which  a  remark¬ 
able  inftance  is  given  by  Borrichius  ;  it  is  effected  by  means  of  crude 
mercury. 

GERUND,  in  grammar,  a  verbal  noun  of  the  neuter  gender, 
partaking  of  the  nature  of  a  participle,  declinable  only  in  the  lingular 
number,  through  all  the  cafes  except  the  vocative;  as,  nom.  amandum, 
gen.  amandi,  dat.  amando ,  accuf.  amandum,  abl.  amando. 

The  gerunds  are  derived  from  active,  neuter,  and  deponent  verbs  ; 
and,  for  the  mod  part,  they  follow  their  fignification ;  as,  doccndum, 
from  docea  ;  currendo,  from  cutro  ;  loquendum,  from  loquor . 

GESSES,  or  Jesses,  the  furniture  belonging  to  a  hawk. 

GESTATION,  the  time  of  a  woman’s  going  with  child,  or  the 
interval  between  conception  and  delivery.  See  Pregnancy. 

GESTICULATION,  in  rhetoric,  the  making  of  aftefted,  inde¬ 
cent,  or  unfuitable  gedures,  or  even  of  proper  ones  in  too  great  num¬ 
ber  ;  which  is  deemed  a  great  fault. 

GESTURE,  in  oratory,  may  properly  be  called  the  fecond  part 
of  pronunciation  ;  in  which,  as  the  voice  (hould  be  fuited  to  the 
imprefiions  it  receives  from  the  mind,  fo  the  feveral  motions  of  the 
body  ought  to  be  accommodated  to  the  various  tones  and  infleftions 
of  the  voice.  When  the  voice  is  even  and  moderate,  little  gejlure  is 
required;  and  nothing  is  more  unnatural  and  difguding  than  violent 
motion,  in  difeourfing  upon  ordinary  and  familiar  fubjefts.  The 
motion  of  the  body  (hould,  therefore,  rife  in  proportion  to  the  vehe¬ 
mence  and  energy  of  the  expreffion,  as  the  natural  and  genuine  effeft 
of  it. 

The  whole  body  (hould  not  continue  long  in  the  fame  pofition, 
but  be  condantly  changing  with  a  gentle  and  moderate  motion.  The 
head  (hould  always  accompany  the  other  aftions  of  the  body,  except 
in  averlion,  which  is  expreffed  by  ffretching  out  the  right  hand,  and 
turning  the  head  to  the  left :  the  feveral  parts  of  the  face  muff  alfo 
contribute  to  the  proper  and  decent  gefture  of  the  whole.  The  mo¬ 
tions  of  the  eyes  require  the  moll  careful  management ;  fince  all  the 
paffionsof  the  foul  are  axprdfed  in  the  eyes  by  fo  many  different  ac¬ 
tions,  that  cannot  poflibly  be  reprefented  by  any  gejlures  of  the  body, 
if  the  eyes  be  kept  in  a  fixed  pofture..  The  lhoulders  (liould  neither 
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be  elevated  nor  deprefled ;  A  continual  motion  of  the  arms  (hould  be 
avoided,  their  aftion  (hould  be  very  moderate*  and  follow  that  of  the 
hands,  which  need  never  be  idle. 

,G1  AGH,  in  chronology,  a  cycle  of  twelve  years  ;  in  ufe  among 
the  Turks  and  Cathayans. 

Each  year  of  the  giagh  bears  the  name  of  Tome  animal:  the  firff, 
that  of  a  muufe;  the  fecond,  that  of  a  bullock;  the  third,  of  a  lynx 
or  leopard  ;  the  fourth,  of  a  horfe;  the  fifth,  of  a  crocodile;  the 
lixth,  of  a  ferpent;  the  feventh,  of  a  horfe;  the  eighth  of  a  fheep  ; 
the  ninth  of  a  monkey;  the  tenth,  of  a  hen  ;  the  eleventh,  of  a  dog  ; 
and  the  twelfth,  of  a  hog. 

They  alfo  divide  the  day  into  twelve  parts,  which  they  call  giaghs, 
and  diffinguifh  them  by  the  names  of  Tome  animals.  Each  giagh 
contains  two  of  our  hours,  and  is  divided  into  eight  kchs,  as  many  as 
there  are  quarters  in  our  hours. 

GIALLOLINO,  in  natural  hiffory,  a  fpecies  of  yellow  ochre 
ufed  in  painting,  and  called  in  the  colour-fliops,  Naples  yellow.  It 
is  ufed  both  as  an  oil  and  a  water-colour,  and  likewife  in  enamelling, 
encauftic  painting,  and  the  colouring  of  china-ware.  Dr.  Hill  con- 
fiders  it  as  a  kind  of  bolar  earth;  impregnated  with  a  ferruginous 
calx. 

M.  Fougoureux  allures  us,  that  on  mixing  together  intimately 
twelve  ounces  ot  cerufs  or  white  lead,  one  of  alum,  one  of  fal  am¬ 
moniac,  and  three  ounces  of  diaphoretic  antimony,  in  an  unglazed 
earthen  pan  covered  over,  and  expoling  the  mixture  to  the  heat  of  a 
moderate  fire,  during  the  fpace  of  feven  or  eight  hours,  he  obtained  a 
fubftance  of  the  fame  colour  with  the  giallolino ,.  and  poifeffing  all  it’s 
properties. 

Giant,  7 tyag,  a  man  of  extraordinary,  enormous  ftature  and 
bulk. 

The  reality  of  giants,  and  of  nations  of  giants,  is  much  controverted 
among  the  learned.  Travellers,  hifforians,  and  relations,  both  (acred 
and  profane,  furnifh  various  inftances  thereof;  a  great  part  of  which 
naturalifts  and  antiquaries  fet  afide. 

Dr.  Derham  obferves,  that  though  we  read  of  giants  before  the  flood, 
Gen.  vi.  4.  and  more  plainly  after  it.  Numb.  xiii.  33,  yet  he  thinks 
it  is  highly  probable  the  five  of  man  has  always  been  the  fame  from  the 
creation;  for  as  to  the  Nephilim,  Gen.  vi.  the  ancients  vary  about 
them,  fome  taking  them  for  monfters  of  impiety,  atheifm,  rapine, 
tyranny.  But  modern  commentators  and  divines,  by  ft\g- giants  (aid 
to  be  produced  from  the  marriages  of  the  Cons  of  God  with  the  children 
of  men,  underhand,  that  the  true  worfftippers  of  God  (expreffed  by 
the  fans  of  God),  intermarried  with  the  daughters  of  men,  i.  e.  of  thofe 
profane  and  idolatrous  people  who  had  forfaken  that  worfhip,  and 
thereby  both  became  equally  corrupted,  and  revolters  from  God,  q. 
d.  giants,  or  monfters  of  wickednefs.  Bui  as  to  thole,  Numb.  xiii. 
which  were  evidently  fpoken  of  as  men  of  a  gigantic  fize,  it  is  pro¬ 
bable  the  fears  of  the  fpies  might  add  thereto. 

Be  this  as  it  will,  it  is  manifefl,  that  in  both  thefe  places  giants  are 
fpoken  of  as  rarities  and  wonders  of  the  age,  not  of  the  common  fta¬ 
ture  :  and  fuch  inftances  we  have  had  in  all  ages. 

There  are  many  fabulous  relations  ;  fuch  as  we  take  to  be  that  of 
Theutobocchus,  who  is  faid  to  have  been  dug  up  anno  1613,  and  to 
have  been  higher  than  the  trophies,  and  twenty-fix  feet  long:  and  no 
better  we  fuppofe  the  giants  to  have  been,  which  Ol.  Magnus  gives  an 
account  of  in  his  fifth  book  ;  fuch  as  Harthen  and  Starchater,  among 
the  men;  and  among  the  women,  reperta  eft  (faith  he)  puella — in  ca- 
pite  vulnerata,  mortua,  induta  chlamyde  purpurea,  longitudinis  cubitorum 
30,  latitudinis  inter  humeros  quatuor. 

The  exiftence  of  a  race  ol  men  above  the  common  ftature,  on  the 
coaft  of  Patagonia  in  South  America,  has  been  the  fubjeft  of  difpute 
for  the  two  laft  centuries.  In  one  century  almoft  all  navigators,  of 
every  country,  affirmed  that  there  were  fuch  perfons,  and  in  the  next 
the  faft  is  denied  by  the  greater  number,  and  their  predecelfors  are 
treated  as  timid  or  boalting  fabnlifts. 

After  all,  whatever  the, opinions  of  learned  writers  on  this  fubjeft 
maybe,  we  find  that  feripture  gives  us  an  exaft  defeription  of  the 
Philiftine  giant,  whofe  height  is  there  faid  to  have  been  fix  cubits 
and  a  fpan,  which,  at  a  low  computation,  makes  9  feet  g  inches  of 
our  meafure,  that  the  ftaff  of  his  (pear  was  like  a  weaver’s  beam,  and 
the  head  of  it  weighed  600  (hekels  of  iron  (about  iS  pounds);  and  we 
may  reafonably  fuppofe  his  ftrepgth  was  equal  to  his  fize,  and  the 
weight  of  his  armour.  See  Sam.  xvii.  4 — 7.  To  which  we  may 
add  Og,  king  of  Bafhan,  whofe  country  was  called  the  land  ot  giants; 
fee  Deut.  iii.  11. 

Plirty  relates,  that  in  the  time  of  the  emperor  Claudius,  one  named 
Gabara  was  brought  out' of  Arabia,- whofe  height  was  9  (eet  9  inches. 
Solinus  alfo  writes,  that  the  body  of  Oreftes,  found  at  Tegata  by  the 
Spartans,  was  (even  cubits  in  length,  which  is  upwards  of  ten  feet. 

Giants,  rebel,  in  ancient  mythology,  were  the-  fons  of  Terra,  or 
the  earth,  who  made  tvnr  againft  Jupiter  and  the  celeftialdeit.es,  to 
avenge  the  defeat  ol  the  Titans. 

Thefe  giants  are  reprefented  as  of  an  enormous  height  and  fize,  and 
poflefied  of  ftrertgth  proportioned  to  their  bulk:  each  ot  them  had 
an  hundred  hands,  and  ferpents  inftead  u(  legs.  Jupiter  having  gained 
a  complete  viftory  over  the  rebel  giants,  caff  them  down  to  Tartarus, 
where  they  were  to  receive  the  lull  punifhment  ot  their  enormous 
crimes:  fome  of  the  poets  fay,  he  buried  them  alive  under  Mount 
/Etna  and  different  illands. 

Giants ’caufnuay,  a  name  given  by  the  common  people  of  the 
county  of  Antrim,  in  Ireland,  to  a  vaft  quantity  of  that  kind  ot  black 
marble,  called  basaltes,  which  (lands  in  columns,  and  is  natural 
to  that  marble,  and  runs  out  a  great  way  into  the  fea. 

The  ignorance  of  the  vulgar  as  to  the  nature  ot  this  (lone,  has  oc- 
caftoned  this  great  pile  ot  it  to  be  fuppofed  artificial,  and  the  work  of 
giants,  once  inhabitants  there  But  the  truth  is,  that  the  bafaltes,  in 
whatever  part  of  the  world  it  is  found,  is  always  naturally  of  this 
figure.  Whoever  conliders  this  amazing  feries  of  eplumns  in  Ire¬ 
land, 
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land  will  be  foon  convinced  no  human  hands  could  have  formed 
them,  and  vs  ill  find  an  accuracy  in  their  figures,  greater  than  coul 
have  been  expected  from  the  mod  curious  hand.  1  he  length  o 
the  feveral  columns,  and  their  joints  fo  regularly  placed  in  feries, 
and  the  niccnefs  ot  their  articulations,  by  which  no  fpace  or  va¬ 
cuity  is  left  between,  are  wonderful. 1 

Mature  has  been  abundantly  curious  in  the  ftructure  and  forma¬ 
tion  of  animal  and  vegetable  bodies,  but  the  foffils  in  general  are 
lefs  curiouflv  put  together  :  but  this  caufeway  of  bafaltcs  teems  one 
of  the  works  in  this  part  ot  the  creation,  in  which  her  greateft  ac¬ 
curacy  has  been  employed.  _ 

The  dingle  columns,  of  which  this  mafs  of  piles  conhlts,  are 
fometimes  octangular,  fometimes  offeven,  or  fewer  tides,  but,  gene¬ 
rally,  from  three  to  nine  lides ;  and,  when  examined,  they  are  found 
juft  fiyh  as  mutt  neccflarily  be  required  in  the  places  where  they 
i'tand  to  fill  up  between  others,  fo  as  to  leave  no  vacuity.  Each  of 
thefe  columns  is  compofed  of  a  great  many  feries  of  joints,  each  of 
which  is  fo  well  fitted  to  the  place,  that  the  joining  appears  only  a 
crack  or  crevice  in  the  ftone:  yet  thefe  are  regularly  articulated, 
there  being  always  a  ball  on  one  part,  and  a  focket  in  the  other  to 
teceive  it,°fo  that  the  joints  cannot  flip  off  from  one  another.  The 
triangular  and  fquare  columns  are  fewer  in  number  than  the  others, 
But  they  Hand  principally  in  the  inner  part  of  the  large  feries,  and 
are  feld'om  feen,  unlefs  fearched  after  by  a  curious  eye. 

The  regular  figure  of  the  fione,  compoling  this  caufeway ,  is  not 
more  wonderful  than  it’s  quantity.  Other  figured  ftones,  as  cryftals, 
jpars,  and  the  remains  of  animals,  fuch  as  entrochi  and  ajleria,  are 
found  only  fcattered  thinly  up  and  down;  but  nature  has  been  pro- 
fufe  in  this  part  of  her  workmanfhip,  the  whole  country  for  many 
miles  being  full  of  it,  and  a  vaft  mafs  running  no  one  knows  how 
far  into  the  fea;  for,  befides  what  vulgarly  goes  by  the  name  of  the 
Giant’s  Caufeway,  which  is  itfelf  of  vaft  extent,  there  are  great 
numbers  ot  the  fame  pillars  at  diftances  in  other  places. 

One  parcel  of  them  is  much  admired,  and  called  by  the  country 
people  the  looms  of  the  organs.  It  ftands  in  an  elegant  form,  and 
faces  the  bottom  of  the  hill.  The  columns  of  which  this  clutter 
coniifts,  are  fifty  in  number,  and  they  are  fo  nicely  put  together, 
that  the  talleft  ftand  in  the  middle,  and  the  fhorter  gradually  on 
each  fide  of  it  to  the  end,  fo  that  they  look  like  the  pipes  of  a 
church  organ  viewed  from  the  front.  The  talleft  one  of  all  thefe, 
which  Hands  exactly  in  the  center,  is  forty  feet  high,  and  confifts 
of  forty-four  diftindf  joints. 

Dr.  Richard  Pococke  endeavours  to  account  for  the  joints  in  thefe 
pillars,  by  fuppoling  that  the  lcveral  parts  of  the  pillars  were  at  firft 
termed  either  in  the  fhape  of  a  cylinder,  with  the  upper  end,  if  not 
both  ends,  of  a  fpherical  figure ;  or  that  they  wer^ithcr  fpherical,  or 
oblate  fpheroids.  For  the  pillars  being  compofed,  as  he  imagines, 
of  cryftal  of  fix  fides,  and  fpar  of  three,  and  of  a  very  fine  black  land, 
he  apprehends  that  as  the  cryftals  and  fpars  united,  and  formed  an 
irregular  body,  the  fine  black  fand  filled  up  the  interfaces,  and  form  - 
ed  iuch  cylindrical  or  fpherical  bodies  in  a  foft  ftate,  but  in  thin  ho¬ 
rizontal  laminae  or  plates  like  talc :  becaufe  they  moftly  app'ear  to  be 
of  this  figure,  the  ftones  feparate  in  fuch  plates  between  the  joints 
and  thofe  parts  of  the  pillars  which  have  been  expofed  to  the  weather 
and  corroded  by  it,  appear  in  fuch  plates ;  though  in  fome  cafes  there 
are  perpendicular  joints,  as  in  a  remarkable  pillar  which  feems  to  be 
fplit  through  it’s  whole  length.  It  is  therefore  probable,  fays  Dr. 
Pococke,  that,  when  this  matter  was  in  a  fluid  ftate,  and  when  the 
ftratum  of  rock  was  formed,  on  which  it  was  made,  the  fluid  conti¬ 
guous  to  the  rock  continued  in  motion  ;  that,  after  a  time,  fome  of 
the  particles  of  matter,  which  compofe  thefepillars,  being  difengaged 
from  the  particles  of  water,  ceafed  to  move,  and  formed  the  parts  of 
thefe  pillars,  which  are  next  to  the  rock,  in  the  above-mentioned 
figures  ;  fo  much  being  formed  only  at  once,  or  in  a  very  fhort  time, 
as  extends  to  the  firftjoints;  that  then,  either  by  change  offeafon, 
or  fome  other  accident,  fo  much  more  water  mixed  with  thefe  par¬ 
ticles,  as  prevented  their  continuing  to  form  themfelves  into  fuch 
a  fhape,  and  gave  the  formermotion;  that,  afterwards,  the  decreafe 
of  the  water  might  again  be  the  caufe  of  the  former  eflfedt,  and  fo  on, 
fill  the  pillars  were  formed ;  and  the  top  of  the  laft  that  was  formed 
being  convex,  that  which  was  formed  upon  it  would  probably  be 
concave,  and  adapt  itfelf  to  it,  either  by  it’s  gravity  or  being  fofter. 
Whilft  all  were  in  one  or  other  of  thefe  figures,  the  gravitation  of 
the  fecond  ftratum  above  the  firft  joint,  might  operate  in  fuch  a 
manner  on  that  which  was  firft  formed,  and  (till  foft,  as  to  prefs  it 
down ;  and  thus  eight  ftones  being  round,  one  ftone  would  natural¬ 
ly  prefs  the  middle  ftone  into  the  form  of  an  odtagon. 

GlBBOSilY,  in  furgery,  a  preternatural  inc.urvation  of  the 
fpinadorli,  either  backward,  ortoonefide.  Infants  are  more  fub- 
jedt  to  this  diforder  than  adults,  and  it  oftener  proceeds  from  ex¬ 
ternal  than  from  internal  caufes;  a  fall,  blow,  or  the  like  violence, 
frequently  thus  diftorts  the  tender  bones  of  infants.  The  common 
method  of  cure  is  by  a  machine  of  pafteboard,  wood,  or  fteel,  which 
is  made  to  prefs  principally  upon  the  gibbous  part,  and  this  by  long 
wearing  may  fet  all  right. 

GIBBOUS,  a  term  applied  to  any  protuberance  or  convexity  of 
the  body;  as  a  perfon  hunched,  or  hump-backed. 

Gibbous,  inaltronomy,  is  ufed  in  reference  to  the  enlightened 
jparts  of  the  moon,  whilft  Ihe  is  moving  frona  the  firft  quarter  to  the 
full,  and  from  the  full  to  the  laft  quarter. 

GIBELINS,  a  famous  faftion  in  Italy,  oppofite  to  another, 
called  the. Guelphs, 

Thefe  two  factions  ravaged  and  laid  wafte  Italy  for  a  long  feries 
of  years,  fo  that  the  hiftory  of  that  country,  for  the  fpace  of  two 
centuries,  is  no  more  than  a  detail  of  mutual  violences  and  (laught¬ 
ers,  I  he  Gibelins  ftood  for  the  emperor  againft  the  pope :  but  con¬ 
cerning  their  origin,  and  the  reafon  of  their  names,  we  have  but  a 
very  ©bfeure  account  Maimbourg  lays,  that  the  two  factions  of 
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Guelphs  and  Gibclins  arofe  from  a  quarrel  between  two  ancient  and 
illuitrious  houfes  on  the  confines  of  Germany,  that  of  the  Henrys 
of  Gibeling,  and  that  of  the  Guelphs  of  Adorf. 

GIDDINESS,  the  popular  name  for  the  Vertigo. 

GIFT,  donum ,  in  law,  is  a  conveyance  which  pafleth  either 
lands  or  goods,  and  is  of  a  larger  extent  than  a  grant,  being  ap¬ 
plied  to  things  moveable  and  immoveable;  yet  as  to  things  im¬ 
moveable,  when  taken  ftridtly,  it  is  applicable  only  to  lands  and 
tenements  given  in  tail;  but^y?  and  grant  are  often  confounded. 
See  Donation. 

A  gift  may  be  by  deed,  by  word,  or  in  law  :  thus  all  a  perfon’s 
goods  and  chattels,  except  in  fome  fpecial  cafes,  may  be  given 
without  deed;  though  fuch  a  gift  is  liable  to  fufpicion.  When 
fuch  a  gift  is  made  in  fatisfaiftion  of  a  debt,  it  fliould  be  done  before 
witnefles  of  credit;  the  goods  and  chattels  Ihould  be,  at  the  fame 
time,  appraifed  to  the  full  value;  and  the  gift  be  exprefsly  made 
in  full  fatisfaefion  of  the  debt.  As  to  gifts  in  law;  if  a  man  be 
married,  all  the  goods  and  chattels  of  his  wife  belong  to  the  huf- 
band :  alfo,  if  a  perfon  be  made  executor  of  a  will,  by  gift  in  law, 
all  the  teftator’s  goods  are  his,  after  paying  the  teftator’s  debts. 
And  as  to  deed  of  gift,  all  things  that  lie  in  livery,  as  mefluages, 
lands,  woods,  be.  maybe  given  or  granted  in  fee,  for  life  or  years, 
at  firft;  and  be  affigned  over  for  ever,  afterwards.  Such  a  deed 
may  be  made  upon  condition  ;  and  if  it  be  of  goods  and  chattels* 
the  delivery  of  a  lix-pence  is  a  good  feifin  of  the  whole. 

GIFT  MEHL;  the  name  given  by  the  German  chymifts  and 
metallurgifts,  to  the  firft  appearance  of  arfenic,  or  the  grey  flowera 
arifing  from  the  roaftingof  cobalt,  and  flicking  to  the  long  wooden 
funnel,  which  they  carry  from  the  furnaces.  The  grey  colour  of 
thefe  flowers  is  occalioned  by  the  fmoak  of  the  fuel ;  and  when  they 
are  afterwards  fublimed  in  a  dole  veflel,  the  arfenical  flowers  be¬ 
gin  to  grow  clammy  in  that  part  of  the  veflel  which  is  laft  made  hot 
by  the  continuation  of  the  fire,  and  there  form  themfdves  into  a 
ponderous  thick  fublimate. 

GIGG,  Giga,  or  Jig,  in  mufic  and  dancing,  a  gay,  brifk, 
fprightly  compofition,  and  yet  in  full  meafure,  as  well  as  the  alle- 
mand,  which  is  more  ferious.  This  is  a  favourite  air  in  molt  na¬ 
tions  of  Europe:  it’s  charaderiftic  is  duple  time,  marked  t»  or  ¥: 
it  confifts  of  two  drains,  without  any  determinate  number  of  bars. 

GIGGE,  in  the  manufadture  of  flax,  denotes  a  hole  made  in  the 
earth,  where  fire  is  made  to  dry  the  flax  laid  over  it. 

GILD,  ot  Guild,  originally  figni  tics  a  fraternity  or  company. 

The  original  of  thefe  gilds  is  thus  related:  it  being  a  law  among 
the  Saxons,  that  every  freeman  of  fourteen  years  old  fhould  find 
furctics  to  keep  the  peace,  or  be  committed ;  certain  neighbours, 
confifting  of  ten  families,  entered  into  an  affociation,  and  became 
bound  for  each  other,  either  to  produce  him  who  committed  an 
offence,  or  to  make  fatisfadlion  to  the  injured  party :  that  they  might 
the  better  do  this,  they  raffed  a  fum  of  money  among  themfelves, 
which  they  put  into  a  common  flock ;  and  when  one  of  their  pledges 
had  committed  an  offence,  and  was  fled,  then  the  other  nine  made 
fatisfadlionout  of  this  flock,  by  payment  of  money,  according  to  the 
offence.  , 

Becaufe  this  affociation  confifted  of  ten  families,  it  was  called  a 
decennary :  and  from  hence  came  out  later  kinds  of  fraternities. 

Gild,  in  the  royal  boroughs  of  Scotland,  is  dill  ufed  for  a  com¬ 
pany  of  merchants,  who  are  freemen  of  the  borough. 

Every  royal  borough  has  a  dean  of  gild ,  who  is  the  next  magiftrate 
below  the  bailiff.  He  judges  ot  controverfies  among  men  concern¬ 
ing  trade  ;  difputes  between  inhabitants  touching  buildings,  lights, 
watercourfes,  and  other  nuifances  ;  calls  courts,  at  which  his  bre¬ 
thren  of  the  gild  are  bound  to  attend;  manages  the  common  flock  of 
the  gild;  and  amerces  and  colle&s  fines. 

GlLEHALDA  Teutonicorum ,  was  the  fraternity  of  Eafterling 
merchants  in  London ;  called  alfo  the  Jlillyard. 

GILD-HALL,  Gild<£aula,  the  chief  hall  in  the  city  of  London. 

GILD,  merchant,  a  certain  privilege,  or  liberty,  granted  to  mer¬ 
chants,  whereby  they  were  enabled,  among  other  things,  to  hold 
certain  pleas  of  land  within  their  own  precindls. 


•  A  Treatise  on  the  Art  of 

GILDING. 

Gi  lding,  is  the  art  of  fpreading  or  covering  a  thing  with  gold, 
cither  in  leaf  or  liquid.  See  the  article  Gold. 

We  have  this  advantage  over  the  ancients,  in  the  manner  of 
ufing  and  applying  the  gold,  that  the  fecret  of  painting  in  oil,  late¬ 
ly  difeovered,  furnifhes  us  with  means  of  gilding  works,  capable  Of 
enduring  all  the  violences  of  time  and  weather,  which  their’s  could 
not. 

There  are  feveral  methods  of  gilding  in  ufe  among  us,  as  gilding 
in  water,  gilding  in  oil,  gilding  by  lire,  be. 

The  Method  of  Water-Gilding. 

Water  -gilding  requires  more  preparation  than  oil-gilding,  and  is 
chiefly  on  wooden  works,  and  thofe  made  of  ftucco  ;  and  thefe  too 
mull  be  fheltered  from  the  weather.  A  fize  is  ufed  for  this  way  of 
gilding,  made  of  fhreds,  &e.  of  parchment  or  gloves  boiled  in  water 
to  the  confiftence  of  a  jelly.  If  the  thing  to  bo  gilt  be  of  wood,  it 
is  firft  wafhed  with  this  lize,  boiling  hot,  and  then  fet  to  dry;  and 
afterwards  with  white  paint,  mixed  up  with  the  fame  frZe.  Some 
ufeSpanifh  white  for  this  purpofe,  and  others  plafter  of  Paris,  well 
beaten  and  lifted.  This  lized  paint  mult  be  laid  on  with  a  ftifF 
brufh;  which  is  to  be  repeated  feldoraer  or  oftener  according  to  the 
nature  of  the  work,  as  ten  or  twelve  times  in  flat  or  fmooth  works, 
but  feven  or  eight  will  be  fufficient  in  pieces  of  fculpture.  In  the 
former  cafe  they  areapplietfby  drawing  the  brufh  over  the  work,  in 
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the  latter  by  dabbing  it.  When  the  whole  is  dry,  they  moiften  it 
with  fair  water,  and  rub  it  oter  with  feveral  pieces  of  coarfe  linen,  if 
it  be  on  the  flat ;  if  not,  they  beat  or  fwitch  it  with  feveral  flips  ot 
the  fame  linen,  tied  to  a  little  flick,  to  make  it  follow  and  enter  all 
the  cavities  and  deprefliires  thereof. 

Having  thus  ftnifhed  the  white,  the  next  thing  to  be  done  is  to 
colour  it  with  yellow  ochre  ;  but  if  it  be  a  piece  of  fculpture  in  re¬ 
lievo,  they  firft  touch  it  up,  and  repair  the  feveral  parts,  which  may 
have  happened  to  have  been  disfigured  by  the  fmall  iron  inftruments, 
as  g°uges,  chiflels,  &c.  The  ochre  ufed  for  this  purpofe  muff  be 
well  ground  and  fifted,  and  mixed  up  with  the  fize  before-mentioned. 
This  colour  is  to  be  laid  on  hot ;  and,  in  works  of  fculpture,  ftipplies 
the  place  of  gold,  which  fometimes  cannot  be  carried  into  all  the  de- 
prefiiires  and  cavities  of  the  foliages  and  other  ornaments.  A  lay  is 
alfo  applied  over  this  yellow,  which  ferves  for  the  ground  on  which 
the  gold  is  to  be  laid  :  this  lay  is  ufually  compofed  of  Armenian  bole, 
blood-ftone,  black-lead,  and  a  little  fat  ;  to  which  fome  add  foap, 
and  oil  of  olives ;  others,  burnt-bread,  biflre,  antimony,  glafs  of  tin, 
butter,  and  fugar-candy.  Thefe  ingredients  being  all  ground  down 
together  with  hot  fize,  three  lays  of  this  compofition  are  applied  upon 
the  yellow,  the  one  after  the  other  has  been  dried  ;  being  cautious  not 
to  put  any  into  the  cavity  of  the  work  to  hide  the  yellow. 

The  brufh,  ufed  for  this  purpofe,  mud  be  a  foft  one ;  and  when 
the  matter  is  become  very  dry,  they  go  over  it  again  with  a  ftronger 
brufh,  to  rub  it  down,  and  take  off  the  fmall  grains  that  flick  out,  in 
order  to  facilitate  the  burnifhing  of  the  gold. 

To  be  prepared  fpr  gilding,  you  muft  have  three  forts  of  pencils  ; 
One  to  wet,  another  to  touch  up  and  amend,  and  a  third  to  flatten  ; 
alfo  a  gilding  culhion,  for  fpreading  the  leaves  of  gold  on  when  taken 
out  of  the  book ;  a  knife  to  cut  them,  and  a  fquirrel’s  tail  fitted  with 
a  handle  ;  or  elfe  a  piece  of  fine  foft  fluff  on  a  flick,  to  take  them  up 
diredtly  and  apply  them.  You  are  firft  to  begin  with  wetting  your 
pencils;  by  which  the  laft  laid  on  with  water  is  moiftened,  that  it 
may  the  better  receive  and  retain  the  gold.  Then  you  are  to  lay  the 
leaves  of  gold  on  the  cufhion,  and  if  whole,  you  muft  take  them  up 
with  the  fquirrel’s  tail,  but  if  in  pieces,  with  the  other  inftrument, 
or  the  knife  wherewith  they  are  cut,  and  lay  and  fpread  them  gently 
on  the  parts  of  the  work  you  had  moiftened  before.  If  tire  leaves, 
as  they  frequently  do,  happen  to  crack  or  break  in  laying  on,  thefe 
breaches  muft  be  made  up  with  fmall  bits  of  leaf,  taken  up  upon  the 
repairing  pencil,  and  the  whole  work  is  to  be  fmoothed  either  with 
the  fame  pencil,  or  another  fomething  larger  ;  the  gold  being  prefled 
into  the  dents,  into  which  it  could  not  be  fo  eafily  carried  by  the 
fquirrel’s  tail. 

The  work  having  been  thus  far  gilded,  muft  be  fet  to  dry,  in  order 
to  be  burnifhed  or  flatted.  See  the  article  Burnishing. 

The  laft  operation  is  the  applying  the  vermeil  in  all  the  little  lines 
and  cavities ;  and  to  flop  and  amend  any  little  faults  with  fhell-gold. 
The  compofition  called  vermeil  is  made  of  gum  guttse,  Vermillion,  and 
a  little  of  fome  ruddy  brown,  ground  together  with  Venetian  varnifh, 
and  fome  oil  of  turpentine.  Some  gilders,  inftead  of  this,  make  fhift 
with  fine  lacca,  or  dragon’s  blood,  with  gum-water. 

Sometimes,  inftead  of  burnifhing  the  gold,  they  burnifli  the  ground 
or  compofition  laid  on  the  laft  before  it,  and  only  afterwards  wafh 
the  part  over  with  the  fize.  This  method  is  chiefly  pra&ifed  for  the 
hands,  face,  and  other  nudities  in  relievo  ;  which,  by  this  means,  do 
not  appear  fo  very  brilliant  as  the  parts  burnilhed,  though  much  more 
fo  than  the  parts  perfectly  flat. 

To  gild  a  piece  of  work,  and  yet  preferve  white  grounds,  they 
apply  a  lay  of  Spanifh  white,  mixed  with  a  weak  fifh  glue  on  all 
the  parts  of  the  ground,  whereon  the  yellow  or  the  laft  lay  might 

run. 

Gilding  in  oil.  This  operation  requires  much  lefs  apparatus 
than  that  before  mentioned.  The  bafis  or  matter  whereon  the  gold 
is  laid,  in  this  method,  is  the  remains  of  colours  found  fettled  to)  the 
bottom  of  the  pots  in  which  the  painters  wafh  their  pencils.  This 
matter,  which  is  very  vifeid  or  fticky,  is  firft  ground,  and  then  palled 
through  a  linen  cloth,  and  thus  laid  on  the  matter  to  be  gilt,  after  it 
is  wafhed  once  or  twice  over  with  fize ;  and  if  it  be  wood,  with 
fome  white  paint. 

When  this  is  almoft  dry,  but  yet  is  ftill  undluous  enough  to  catch 
*nd  retain  the  gold,  the  leaf  gold  is  laid  on,  either  whole,  if  the  work 
be  large,  or  cut  to  pieces,  if  fmaller :  the  leaves  of  gold  are  taken 
up  and  laid  on  with  a  piece  of  fine,  foft,  well-carded  cotton  ;  or 
fometimes  by  a  pallet  for  the  purpofe,  or  fometimes  with  the  knife 
with  which  the  leaves  were  cut,  according  to  the  parts  ot  the  work 
that  are  to  be  gilded,  or  the  breadth  of  the  gold  that  is  to  be  laid 
on.  As  the  gold  is  laid  on,  they  pafs  over  if  a  coarfe  ft  iff  pencil,  or 
brufh,  to  made  it  ftick,  and  as  it  were  incorporate  with  the  ground  ; 
and  after  this  they  mend  any  cracks  that  may  have  happened  in  it, 
either  with  the  fame  pencil  or  one  that  is  iimller,  as  has  been  fttewn 
before  in  water  -gilding. 

This  kind  of  gilding  is  chiefly  ufed  for  domes  and  roofs  of 
churches,  courts,  banquetting-houfes,  &c.  and  for  figures  of  plaifter 
of  Paris,  lead,  &c. 

Method  of  Gilding  with  liquid  gold.  This  is  performed  by  gold 
reduced  to  a  calx  and  amalgamated  with  mercury,  in  the  proporton  of 
about  an  ounce  of  mercury  to  a  dram  of  gold.  To  perform  this, 
they  heat  a  crucible  red-hot,  and  then  put  the  gold  and  mercury  into 
it,  ftirring  them  gently  about  till  the  gold  be  found  melted  and  incor¬ 
porated  into  a  mafs  with  the  mercury.  When  this  is  tlone,  they 
caft  them  into  water,  to  wafh  and  purify  them  ;  and  out  of  that  into 
other  waters,  where  the  amalgama,  which  is  almoft  as  liquid  as  if 
th*re  were  nothing  but  quickhlver  in  it,  may  be  preferved  a  long  time 
for  ufe. 

Before  they  proceed  to  lay  this  amalgamated  gold  qn  the  metal, 
they  firft  render  the  metal  rough,  by  wafhing  it  over  with  aqua- 
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fortis,  or  aqua-fecunda ;  and  afterwards  rince  the  metal  in  fair 
water,  and  fcour  it  a  little  with  fine  fand,  and  then  it  is  ready  for 
the  gold.  ' 

They  next  cover  over  the  tnetal  with  the  mixture  of  gold  and  mer¬ 
cury,  taking  it  up  with  a  flip  of  ccipper,  or  a  brufh  made  of  brafs- 
wire,  fpreading  it  as  even  as  poftible,  to  do  which  they  wet  the  bruflt 
from  time  to  time  with  fair  water.  Theft  they  fet  the  metal  on  the 
fire  upon  a  grate,  or  in  a  fort  of  cage,  under  which  ftands  a  pan  of 
coals;  and  in  proportion  as  the  mercury,  evaporating  and  flying  off, 
difeovers  the  places  where  gold  is  wanting,  they  take  care  to  fopply 
them  by  adding  new  parcels  of  amalgama.. 

Then  the  work  is  rubbed  over  with  the  wife  brufh,  dipped  in  beer, 
or  vinegar,  which  leaves  it  in  a  condition  to  be  brought  to  a  colour, 
which  is  the  laft  part  of  the  proctls,  and  which  the  gilders  keep  to 
themfelves  as  a  mighty  fecret.  > 

Method  of  Gilding  by  fire  on  metal.  To  prepare  the  metal,  they 
fcratch  it  well,  or  rake  it ;  then  polifh  it  with'  a  polifher,  and  afterwards 
fet  it  to  the  fire  to  blue,  i.  e.  to  heat  till  it  appear  of  a  blue  colour. 
When  this  has  been  done,  they  clap  on  the  firft  lay  of  leaf-gold,  rub¬ 
bing  it  lightly  down  with  a  polifher  ;  and  expofe  i.t  thys  to  a  gentle 
fire.  They  ufually  give  it  but  three  fuch  lays,  or  IStfr  at  the  mod, 
each  lay  confiding  of  a  fingle  leaf  for  common  works,  and  of  two  for 
extraordinary  ones:  after  each  lay,  it  is  fet  afrefh  to  tile  fire  ;  and  after 
the  laft  lay,  the  gold  is  in  condition  to  be  burnifhed. 

To  Gild  paper.  Grind  bole-ammoniac  with  rainwater,  and  give 
one  laying  of  it  ;  when  it  is  dry,  take  glair  of  eggs,  and  add  to  it  a 
little  fugar-candy  and  gum- water,  which  lay  over  the  former,  and 
upon  this,  when  it  is  dry  enough,  lay  leaf-filver,  or  lpaf-gold. 

To  Gild  the  leaves  of  booh.  Take  bole-ammoniac,  eight  penny¬ 
weight  ;  fugar-candy,  two  penny-weight :  mix  and  grind  them  with 
glair  of  eggs;  then  on  a  bound  book  (while  it  is  in  the  prefs,  after 
it  hath  been  fmeared  with  glair  ot  eggs,  and  is  dried)  linear  the  find 
compofition,  let  it  dry,  then- rub  it  well  and  polifh  it  ;  then  with 
fair  water  wet  the  edges  of  the  bonk,  and  fuddenly  lay  on  the  gold, 
prefs  it  down  gently  with  cotton,  let  it  dry,  and  then  polifh  it  with  a 
tooth.  1 

Gilding  offgures  and  letters'  on  paper,  and  for  the  emhelliflimcnts 
of  manuferipts,  is  performed  with  Jhcll- gold,  tempered  with  gum- 
water  ;  or  the  characters  may  be  drawn  with  a  milky  -folution  of 
gum  ammoftiacum  made  in  water,  and  gold  leaf  applied  upon  them 
when  almoft  dry  ;  or  if  all  or  any  part  of  them  is  become  quite  dry, 
they  may  be  again  fufficiently  moiftened  for  receiving  the  gold  by- 
breathing  on  them.  Letters  railed  from  the  furface 'of  paper  or 
parchment,  in  the  manner  of  embofled  work,  fuch  .  as  are  feen  on 
ancient  manuferipts,  may  be  formed  either  by  friiStion  oh  a  proper 
body  with  a  folid  piece  of  gold,  or  by  leaf  gold.  The  former  me¬ 
thod  is  pra&ifed  by  tempering  pulverized  chryftal  with  ftrong  gum- 
water,  and  with  this  pafte  forming  the  letters ;  when  they  are  dry, 
they  are  rubbed  with  a  piece  of  folid  geld,  as  in  poiifhing,  and  the 
letters  will  appear  as  if  gilt  with  burnifhed  gold.  "I  he  letters  are 
formed  with  an  embofled  figure,  either  of  the  feparate  letters,  or  ot 
whole  words,  cut  in  fteel,  and  each  letter  of  thefe  ftamps,  when 
they  are  ufed,  is  anointed  evenly  with  a  feather  dipt  in  oil.  "1  hen 
fill  thefe  concave  letters  with  the  above  pafte,  and  ftrike  the  ftamps  in 
a  perpendicular  direction  on  the  paper  or  vellum,  laid  over  fome  fhects 
of  paper. 

When  the  embofled  letters  are  formed  with  leaf-gold,  the  following, 
or  a  fimilar  compofition,  muft  be  ufed.  Thicken  beaten  whites  of 
eggs  with  as  much  Vermillion  as  is  neceffary  to  give  them  the  confift- 
ence  of  pafte  ;  ufe  the  ftamps  as  before  ;  and  when  the  letters  are  dry, 
moiften  them  by  a  fmall  pencil  with  ftrong  gum  water ;  and  when 
this  is  almoft  dry,  cover  the  letters  with  leaf-gpld,  prefling  it  clofe 
to  every  part  of  them  with  cotton  or  foft  leather  ;  after  the  gilding  is 
dry,  polifh  it  with  proper  burnifhers. 

Japanners'  Gilding,  is  performed  by  means  of  gold  powder,  or 
imitations  of  it,  cemented  to  the  ground  by  a  kind  ot  gold  fize;  for 
the  method  of  preparing  which,  fee  GoLD-yfer,  This  kind  of  gilding 
may  be  praClifed  on  almoft  any  fubftance  whatever,  whether  wood, 
metal,  leather,  or  paper;  nor  is  there  : any  preparation  necelfary, 
befides  making  the  furface  on  which  the  fize  is  to  be  laid,  even,  and 
perfectly  clean.  Then  fpread  the  japanner’s  fize,  mixed  with  a 
due  proportion  of  oil  of  turpentine  and  vermillion,  with  a  brufh  over 
the  work,  if  the  whole  furface  is  to  be  gilt ;  or  draw  with  it,  by 
means  of  a  pencil,  the  proper  figure  deiired,  avoiding  carefully  any 
other  parts  ;  when  it  is  almoft  dry,  fo  as  to  be  capable,  by  it’s 
clamminefs,  of  receiving  the  gold,  dip  a  piece  of  wafh-leather  wrap¬ 
ped  round  the  finger  in  the  gold  powder,  deferibed  under  Jhcll-GoLV , 
and  rub  it  lightly  over  the  fized  work  ;  or  fpread  the  powder  with  st 
foft  earners" hair  pencil  ;  and  with  a  camel’s  hair-brufh  clear  away 
the  loofe  powder,  after  the  gilded  furface  is  dry.  When  leaf  gold  is 
ufed,  the  method  of  fizing  muft  be  the  fame  as  for  the  powders  ;  but 
great  care  is  neceffary  in  laying  them  on,  while  the  frze  is  in  a  pro¬ 
per  ftate  of  drynefs. 

Gilding  on  chinaTwarc.  The  gold  is  very  much  valued  oh  china- 
ware,  and  would  be  much  more  fo,  were  it  not  that  it  is  very  liable 
to  lofe  jt’s  luftre,  and  to  rub  off.  The  Chinefe  at  prefent  have  a 
method  of  preventing  both  thefe  accidents  in  a  great  meafure,  by 
means  pf  a  fort  pf  polilhing,  which  they  give  it  after  it  is  laid  on. 
They  prepare  for  this  purpofe  a  fine  piece  ot  agate,  which  they  polifh 
on  one  furface  in  as  perfe£l  a  manner  as  poilible.  With  this  they 
rub  over  the  gold  as  it  lies  on  the  porcelain  feveral  times,  Vvhen  it 
firft  comes  from  the  baking.  . 

"fhis  gives  the  gold  3.  luitre  which  if  would  net  Othcr\Vife  h«ivef* 
and  fixes  it  down  to  the  wire  in  luch  a  manner,  that  it  cannot 
eafily  begot  off.  The  principal  mifehief  that  gold  thus  laid  on  is 
fubjed  to,  is  the  tarnifhing,  or  growing  dull ;  this  is  remedied  by  th<j 
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fame  fort  of  means.  They  wet  the  veflel  upon  which  they  would 
revive  the  luftreof  the  gold,  in  common  clean  water;  and  while  it 
is  wet,  they  rub  it  with  the  fame  polilhed  agate,  adding  a  little  fair 
water  at  times  to  keep  it  moift.  If  the  gold  has  not  been  well  laid 
on  at  firft,  this  mav  poffibly  raife  it  or  take  it  off  in  fome  places; 
but  if  it  was  originally  put  on  with  the  help  of  this  Hone,  as  all  the 
gold  on  porcelain  now  is,  the  rubbing  it  with  it  a  fecond  time  never 
gives  it  any  fcratches,  but  recovers  it’s  priftine  luftre  and  beauty.  It 
mud  be  obferved,  that  the  rubbing  with  this  ftone  mull  be  all  done 
one  way,  both  in  the  firft  laying  on  the  gold,  and  in  the  brighten¬ 
ing  of  it  up  afterwards.  This  may  ferve  as  a  method  for  us  as  well 
as  the  Chinefe,  not  only  to  recover  the  beauty  of  our  tarnilhed  gilt 
china-ware,  but  alfo  to  lay  gold  upon  fome  of  our  home  manu¬ 
factures  of  this  kind.  See  Porcelain. 

Gilding  an  enamel  end glafs  is  performed  by  burning  or  anneal¬ 
ing,  i.  c.  by  producing  a  cohefion  of  the  gold  with  the  glafs  or  ena¬ 
mel,  by  the  intermediation  of  a  flux,  or  by  producing  the  like  ef¬ 
fect  without  any.  In  both  thefe  methods,  the  gold  is  made  to  ad¬ 
here  to  the  enamel  or  glafs,  in  confequence  of  the  fufion  or  ap- 
proach  to  that  Hate,  either  of  the  flux  ufed,  or  of  the  body  of  the 
enamel  or  glafs  itfclf,  by  which  the  gold  is  cemented  to  fuch  body. 
The  flnx,  when  any  is  ufed,  may  be  either  Ample  glafs  of  borax,  or 
any  of  the  preparations  of  fluxes  powdered;  and  the  gold  is  ufed, 
either  in  the  form  of  leaf  gold,  or  in  that  of  powder  made  mecha¬ 
nically,  or  by  precipitation.  See  Gold  powder.  When  leaf  gold 
is  employed  without  anv  flux,  the  enamel  or  glafs  may  be  moiftened 
with  ti  very  weak  folution  of  gum  arabic,  and  again  dried.  After 
being  thus  prepared,  it  fhould  be  breathed  upon  till  it  becomes  a 
littie  adhclive  or  ftickv,  and  then  laid  upon  a  fufficient  number  of 
leaves  of  gold  ;  when  the  gold  is  thus  united  to  the  enamel  or  glafs 
by  the  cementing  quality  of  the  gum  arabic,  the  work  is  ready  for 
burning.  If  a  flux  be  ufed,  it  mud  be  finely  levigated,  tempered 
with  a  very  weak  folution  of  gum  arabic,  and  very  thinly  fpread  on 
thepart'of  the  work to  be  gilded;  and  when  the  gum  water  is  almoft 
dry,  the  leaf  gold  Ihould  be  laid  on  the  part  thus  prepared  for  it, 
which  is  then  in  a  ftate  proper  for  burning.  In  the  prefent  prac¬ 
tice,  the  aurnm  fulminans,  or  precipitation  of  gold  by  alkaline  falts, 
is  made  by  thole  who  gild  glafs  in  the  greatelt  perfection;  and  the 
volatile  alkali  is  employed  for  the  precipitation  by  the  chemift,  who 
prepares  it  for  this  purpofe.  But  when  this  kind  of  precipitate  is 
ehofen,  the  ufe  of  Sny  flux  mud  be  avoided,  and  a  very  conliderablc 
degree  of  heat  applied.  The  manner  of  uling  the  precipitate  pow¬ 
ders  of  gold,  the  aurum fulm'mans  excepted,  as  well  as  the  leaf  gold, 
may  be  varied,  by  adding  to  it  or  omitting  any  flux  ;  but  in  what 
way  foever  the  powder  is  ufed,  it  is  to  be  tempered  with  the  oil  of 
fpike,  and  worked  as  the  enamel  colours;  and  the  quantity  of 
.flux,  when  any  is  ufed,  may  be  a  third  of  the  weight  of  the  gold. 
In  cafes  where  the  glafs  is  very  hard,  or  where  the  opportunity  of 
a  ftrong  heat  cannot  be  conveniently  obtained,  the  expedient  of 
uling  a  flux  in  the  following  manner  may  be  adopted  with  great  ad¬ 
vantage.  Grind  glafs  of  borax  to  a  fine  powder  ;  and,  having  tem¬ 
pered  it  with  oil  of  fpike,  lay  it  on  the  glafs  where  the  gilding  is  to 
be  made  ;  then  burn  the  glafs  with  a  degree  of  heat  that  will  caufe 
the  borax  to  run  ;  and  when  it  is  cold,  apply  the  precipitate  or  leaf 
gold,  and  burn  it  again,  as  in  other  cafes.  After  the  w'ork  is  burnt, 
if  it  be  intended  to  be  burnifhed,  a  proper  luitre  may  be  given  to  it, 
hy  rubbing  the  gilded  part  with  a  dog’s  tooth,  or  with  a  fine  agate, 
or  iron  burnifhers. 

Gilding  of  live  fifk ,  as  cray-filh,  carps,  See.  may  be  performed 
without  injuring  the  fifli,  by  means  of  a  cement,  to  be  prepared  in 
the  following  manner :  put  fome  Burgundy  pitch  into  a  new  earthen 
pot,  and  warm  the  veflel  till  it  receives  fo  much  of  the  pitch  as 
will  flick  round  it  ;  then  ftrew  fome  finely  powdered  amber  over 
the  pitch  when  growing  cold  ;  add  a  mixture  of  three  pounds  of 
linfeed  oil,  and  one  of  oil  of  turpentine  ;  cover  the  veflel,  and  boil 
the  contained  ingredients  over  a  gentle  fire;  grind  the  mixture  as  it 
is  wanted,  with  fo  much  pumice-fione  in  fine  powder  as  will  re¬ 
duce  it  to  the  conliftence  of  paint.  When  the  filh  has  been  wiped 
dry,  this  mixture  is  fpread  upon  it,  and  the  gold  leaf  laid  over  it, 
and  gently  prefled  down,  after  which  the  fifli  may  be  immediately 
put  into  water,  and  the  cement  will  harden,  ana  be  in  no  danger 
of  falling  off. 


Gilding-I«//>,  a  flip  of  the  hollow  fpanifli  caney  cut  up  to  a 
fmooth  and  Iharp  edge,  with  a  good  pen-knife :  this  cane  knife  cuts 
the  gold  leaf  better  than  one  of  fleel,  as  it  is  apt  to  flick  to  thislaft, 

G i lding -pallet,  aflat  piece  of  wood,  about  three  inches  long, 
and  an  inch  broad,  covered  with  a  piece  of  fine  woollen  cloth. 

By  breathing  upon  this  pallet,  to  moiften  the  cloth  a  little,  and 
then  clapping  it  gently  down  upon  the  gold  leaf,  this  may  be  railed 
from  the  culkion  and  conveyed  to  the  work  to  be  gilded. 

GILGUL  kammethin,  a  Hebrew  phrafe,  literally  fignifying  the 
.  roiling cf  the  dead.  The  Jews  have  a  tradition  that,  at  the  coming 
ot  the  Mefiiah,  no  Ifraelite  Ihall  rife  any-where  but  in  the  Holy 
Land.  What  then  (it  is  alkedj  fhall  become  of  all  the  faithful 
interred  in  other  parts?  Ihall  they  perifh,  and  remain  in  the  fiatc 
of  death  ? 

No,  fay  the  Jewifh  doCtors;  but  God  will  dig  them  fubterra- 
neous  canals,  or  cavities,  through  which  they  Ihall  roll  from  their 
tombs  to  the  Holy  Land ;  and  when  they  are  arrived  there,  God 
will  blow  on  them,  and  raife  them  again ! 

GILL,  or  Jill,  a  meafurc  of  capacity,  containing  a  quarter  of 
X  pint. 

GILL  A  vitrioli,  is  ufed  for  all  tertians,  and  fevers  arifing  from  a 
corruption  of  humours  in  the  firft  paflages.  It  deftroys  wbrms,  and 


prevents  putrefaction*  The  dofe  is  from  2o  grains  to  half  a  dram, 
taken  in  broth,  or  in  cordial  waters. 

GILLS,  bronchia:,  in  natural  hiflory,  thofe  membranous  cartila¬ 
ginous  parts  in  fillies,  whereby  they  refpire. 

The  gills,  in  fillies,  ferve  the  purpofes  of  lungs;  refpiration  of  air 
being  as  necelfary  to  fillies,  as  to  terreflrial  animals  ;  there  is  always 
a  quantity  of  air  inclofed  among  water  ;  and  it  is  this  air  that  filhes 
refpire.  The  whole  mechanifm  of  their  gills  is  contrived  with  this 
view;  viz.  to  feparate  and  imbibe  this  air,  from  the  water,  and  pre¬ 
fent  it  to  the  blood,  after  the  fame  manner  as  it  is  prefented  to  the 
lungs  of  other  animals.  All  filh,  therefore,  have  thefe  gills,  except 
the  cetaceous  and  petromyzon. 

The  gills  have  neceflarily  an  alternate  motion  of  dilatation  and 
compreflion,  which  is  effected  by  a  very  curious  piece  of  mechanifm  ; 
when  they  dilate,  the  water  is  taken  in;  and  when'  they  contract, 
it  is  expelled  again. 

The  gills  in  all  filh  are  eight  in  number,  four  being  placed  on 
each  fiefe  the  throat.  The  lowefl  gill  i-s  alwavs  much  fmaller  than 
either  of  the  others  ;  thcother  three  on  each  fide  are  gradually  larger 
to  the  upper  6ne,  which  is  in  all  fifli  the  largeft.  Every  one  of  thefe 
gills  is  compofed  of  a  bony  fubflance  formed  into  a  femicircle,  in 
moft  kinds,  of  bent  into  the  fhape  of  a  bow.  On  the  convex  fide  of 
which  there  is  formed  a  fort  of  a  plume,  or  the  fefemblance  of  a  leaf. 

GIMBLETING,  in  fea  language,  is  applied  to  the  anchor,  to 
denote  the  action  of  turning  it  round  by  the  flock,  fothat  the  mo¬ 
tion  of  the  flock  appears  timilar  to  that  of  the  handle  ofagimblet, 
when  it  is  employed  to  turn  the  wire. 

GIN,  in  artillery  and  mechanics,  is  a  machine  for  railing  great 
,  weights,  compofed  of  three  long  legs,  two  of  which  are  kept  at  a 
proper  didance  by  means  of  twro  iron  or  wooden  bars  fixed  to  one  of 
the  legs  by  means  of  a  bolt  at  one  end,  and  by  the  other  end  to  the 
other  leg  with  a  bolt  and  key,  fo  that  it  may  be  put  on  or  off"  at 
pleafure.  Ac  three  feet  from  the^bottom  is  a  roller  moving  in  cheeks, 

-  that  are  faftened  to  thefe  poles  by  two  iron  bands  and  two  iron  bolts. 
The  three  legs  of  this  machine  are  joined  together  with  an  iron 
bolt,  about  which  they  move;  to  this  bolt  is  fixed  an  iron  half 
ring  to  hook  on  the  windlafs,  containing  two  brafs  pyllies.  When 
the  gin  Hands  upright,  and  it's  legs  are  at  a  proper  diflance,  one 
end  of  the  cable  is  fixed  to  the  dolphins  of  a  gun  or  mortar  with 
another  windlafs,  containing  like.wife  tyvo  brafs  pullics,  and  the 
other  pafles  through  the  pullics  and  round  the  roller,  which  is  turned 
round  by  means  ofhandfpikes  palling  through  the  holes  in  the  ends 
of  the  roller :  while  a  man  holds  the  cable  tight,  the^;V;  is  railed  to 
fuch  a  height  as  to  admit  a  carriage  being  put  under  it. 

GINETTA,  Genet,  or  viverra,  a  fmall  animal  of  the  weafel- 
kind,  of  a  tawny  red  colour,  ornamented  with  feveral  black  fpots  in 
different  parts  of  the  body,  and  the  ridge  of  the  back  marked  with  a 
black  line.  It  is  naturally  a  very  tame  and  inoff'enlive  creature.  It 
is  ulually  found  about  rivers  in  Spain  and  T urkey,  feeding  on  what 
it  finds  about  their  banks. 

GINGER,  amomum ,  in  botany,  a  genus  of  the  monandria  mono- 
gynia  clafs.  I  t’s  characters  are  thefe  :  the  flowers  are  collected  in  a 
fcaly  fpike,  each  having  a  double  fheath  ;  the  flower  is  of  one  leaf, 
tubulous  below,  and  divided  into  three  parts  at  the  brim.  In  the 
bofom  of  the  flower  is  fituated  an  oblong  thick  neCtarium  ;  from  the 
tube  of  the  flower  arife  two  flender  Itamina,  crowned  with  thick, 
lhort  fummirs.  Under  the  receptacle  of  the  flower  is  placed  the 
round  germeu,  fupporting  a  Angle  ftyle  as  long  as  the  tube  of  the 
flower,  and  crowned  with  a  hairy  fligma,  which  afterward  becomes 
an  oval  three-cornered  feed-vcffel,  opening  in  three  parts,  contain¬ 
ing  feveral  feeds.  There  are  three  fpecies. 

The  firft,  which  is  the  commoner,  is  cultivated  for  fale  in 
moft  of  the  iflands  in  America  ;  but  is  a  native  of  the  Ealt  Indies, 
and  alfo  ot  fome  parts  of  the  Weft  Indies,  where  it  is  found  grow¬ 
ing  naturally  without  culture.  •  The  dried  roots  of  this  fort  furnifti 
a  coniiderable  export  from  America. 

The  fecond  fort  grows  naturally  in  India  :  the  roots  of  this  are 
much  larger  than  thofe  of  the  flrfl.  As  to  it’s  medicinal  ufe,  it  is 
hot  and  penetrating  ;  it  is  alfo  held  good  to  ftrengtheii  the  ftomach, 
and  promotes  appetite:  it  promotes  alfo  digeftion,  prevents  putre¬ 
faction,  &c.  and  is  an  ingredient  in  many  of  the  compolitions,  and 
powders  of  the  Ihops. 

Ginger  may  be  preferved  by  washing  it,  and  laying  it  to  fteep  for 
tenor  twelve  days  in  white  wine  and  water,  ftirring  them  every  day; 
then  boil  a  pound  of  roots  with  two  quarts  of  why:e  wine,  and  about 
a  pint  of  lemon  juice,  for  a  quarter  of  an  hour;  then  add  two 
pounds  and  a  half  of  fine  fugar,  and  boil  it  to  a  fyrup,  feumming  it 
as  it  rifes  ;  fet  it  by  till  the  next  day  in  a  glazed  pan  ;  then  boil  it 
for  half  an  hour,  and  repeat  this  boiling  at  the  fame  interval  till  the 
ginger  is  clear.  Put  it  into  glafles,  and  cover  them  with  paper, 
and  it  will  afford  a  fine  fweetmeat  for  the  winter  feafon. 

GINGERBREAD,  a  richer  kind  of  bread ;  the  flavour  and  ta  fre 
whereof  are  heightened  and  improved  with  lpices,  and  particular!  v 
ginger;  whence  the  name.  It  is  thus  made: 

Into  a  pound  of  almonds,  blanched  and  pounded,  grate  a  penny 
white  loaf;  lift  and  beat  them  together;  to  the  mixture  add  an 
ounce  of  ginger,  feraped  fine;  and  liquorice,  and  anileed  in  pow¬ 
der,  of  each  a  quarter  of  an  ounce;  pour  in  two  or  three  fpoonfuls 
of  rofe-water,  and  make  the  whole  into  a  pafte,  with  half  a  pound 
of  fugar:  mould  and  roll  it,  then  print  it,  and  dry  it  in  a  ftove. 
Others  make  it  of  treacle,  citron,  lemon,  and  orange-peel ;  with 
candied  ginger ,  coriander,  anHcarraway-feeds,  mixed  up  with  as 
much  flour  as  will  make  it  into  a  pafte. 

GiNGER-ie/wc  is  made  as  follows  :  Take  3  gallons  of  water,  an 
ounce  oftac  e-ginger,  and  31b.  of  fugar;  boil  them  for  an  hour,  aiid 
then  put  into  it  3  lemons,  and  a  little  good  ycaft ;  clofe  up  the  veflel, 
and  let  it  Hand  5  days ;  if  it  has  fo  worked  as  to  be  clear  in  that  time, 
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it  may  be  bottled;  if  not,  let  it  ftand  longer,  until  it  has  worked 
fufficiently;  and  in  ten  days  after  it  may  be  drank. 

GINGIV7E,  in  anatomy,  the  gums,  or  fockets  of  the  teeth. 

The  gums  confilt  of  the  common  membrane  of  the  mouth,  and 
the  periofteum  of  the  jaws,  to  which  they  adhere  very  clofely  and 
firmly.  They  are  furniflied  with  a  vaft  number  of  blood-vcflels, 
whence  their  florid  red  colour;  and  they  ferve  for  the  covering  of 
the  jaws,  and  keeping  the  teeth  faft  in  their  fockets. 

GINGLYMUS,  in  anatomy.  Confult  that  Syftem,  p.  no. 

GINSENG,  in  botany,  a  famous  plant  greatly  eltecmed  in 
China. 

The ginfeng,  reprefented  in  Plate  69,  fig.  13,  has  a  white  root, 
fomewhat  knotty,  about  thrice  the  thick’ncfs  of  the  flem,  and  which 
goes  tapering  to  the  end;  at  a  few  inches  from  the  head  it  frequent¬ 
ly  parts  into  two  branches,  which  gives  it  fomc  rcfemblance  of  a 
man,  whofe  thighs  the  branches  reprefent ;  and  it  is  hence  it  takes 
the  denomination  ginfeng,  which  fignifies  a  figure  of  a  man. 

The  plant  dies  away  every  year :  the  number  of  it’s  years  may  be 
known  by  the  number  of  ltalks  it  has  fhot  forth,  of  which  there  al¬ 
ways  remains  fome  mark,  as  is  fhewn  in  the  figure  in  Plate  69,  fig. 
14,  from  whence  it  appears  that  the  root  wasfeven  years  old. 

The  root  of  the  ginfeng  is  of  an  oblong  figure,  never  growing  to 
any  great  fizc,  being  generally  about  four  or  five  inches  long,  and 
it’s  thicknefs  that  of  one’s  little  finger.  It  is  of  a  firm  texture,  it’s 
furface  is  furrowed  and  wrinkled  in  different  places.  It  is  of  a 
brownifh  colour  on  the  outlide,  and  fomewhat  yellowifh  within  ; 
and  is  fo  pure  and  fine,  that  it  feems  tranfparcnt.  The  top  of  the 
root,  when  it  is  fent  intire  to  us,  is  found  compofed  ofknots,  or 
tubera,  placed  over  one  another  in  an  irregular  manner,  c  :  thefe 
are  formed  of  the  bottoms  of  the  decayed  (talks  of  the  faveral  prece¬ 
ding  years.  When  the  root  is  fair  and  intire,  it  is  eafy  to  know  by 
thefe  how  old  it  is  ;  but  very  old  roots  not  being  fo  much  in  repute, 
the  people  who  gather  ginfeng  have  often  the  precaution  to  cut  off 
fome,  or  even  all  thofe  knobs,  before  they  dry  the  root. 

Ginfeng  is  of  a  very  agreeable  and  aromatic  fmell,  though  not 
very  ftrong;  it’s  tafte  is  acrid  and  aromatic,  and  has  fomewhat  bit¬ 
ter  in  it.  It  is  to  be  chofen  found  and  firm,  moderately  heavy,  not 
too  tough,  and  of  a  good  fmell.  Before  it  be  bought,  it  will  be 
prudent  to  cut  every  root  through ;  for  the  Chinefe,  of  whom  W'e 
have  it,  frequently  find  a  way  to  introduce  pieces  of  lead  into  it, 
to  increafe  the  weight. 

The  roots  of  the  ginfeng  and  ninzin  are  fo  much  alike  in  their 
fliape,  colour,  and  virtues,  that  they  are  frequently  mifiaken  for 
one  another,  and  by  the  generality  of  authors  underifood  to  be  the 
fame,  notwithftanding  that  they  belong  to  two  very  different  plants, 
and  are  of  two  different  genera. 

The  Chinefe  and  Tartars  colled!  the  root  of  this  plant  with  infi¬ 
nite  pains,  attwofeafons  of  the  year,  fpring  and  autumn.  They 
are  forbid  to  touch  them  with  any  iron  inffrument,  fo  that  they  can 
only  clean  them  wfith  wooden  knives.  They  wafh  them  in  decoc¬ 
tion  of  millet-feed,  and  afterwards  hang  them  over  the  fumes  of 
the  fame  liquor,  which  they  boil  in  conliderable  quantities  for  that 
furpofe,  in  a  clofe  veil'd,  in  the  upper  part  of  which  the  root  is  fuf- 
pended,  over  the  furface  of  the  liquor  :  after  this  they  dry  it  for 
ufe,thus  it  becomes  tranfparent.  The  lrnall  fibres  which  are  taken 
off,  they  boil  in  water,  and  make  an  extract  of  them,  which  they 
ufe  in  the  fame  intention  with  the  root. 

The  Chinefe  value  the  ginfeng  (o  highly,  that  it  fells  with  them 
For  three  times  it’s  weight  in  filver.  They,  as  well  as  the  Afiatics 
in  general,  think  the  ginfeng  alinoft  an  univerfal  medicine:  they 
have  recourfe  to  it  in  all  difoafes,  as  the  lait  remedy,  and  readily 
give  themfelves  over  when  it  will  not  cure  theai;  but  the  virtues 
molt  generally  aferibed  to  it,  are  thofe  of  a  refiorative,  a  provoca¬ 
tive,  and  a  cordial.  It  is  famous  in  the  caff  for  giving  ftrength  to 
thofe  who  have  difabled  themfelves  by  the  too  free  ufe  of  women: 
there  they  alfo  recommend  it  greatly  in  the  fmall-pox,  fevers  of  all 
kinds,  disorders  of  the  ftomach  and  bowels,  and  tell  us  that  diar¬ 
rhoeas  and  dyfenteries  are  cured  by  it :  but  they  caution  people  not 
to  give  it  in  too  large  dofes  to  perfons  of  a  florid  fanguine  conflitu- 
rion,  on  whatever  occafion  it  may  b<5  ncceflary  to  them.  The  Eu¬ 
ropean  phyficians  eftcem  it  a  good  medicine  in  convullions,  verti¬ 
goes,  and  all  nervous  complaints,  and  recomrnenckrt  as  one  of  the 
licit  refforatives  known. 

It’s  dofe  is  from  ten  grains  to  twenty,  in  powder  ;  and  from  one 
dram  to  two  to  the  pint,  in  infufions. 

GIOMELU,  a  body  of  the  fpahis,  or  horfe,  in  the  fdfyice  of 
the  grand  fignor. 

GIRAFFE, or  Camf.lopardal,  in  natural  hiftory.  See  Plate 
70,  and  a  description  ofthisanimal  in  the  article  Camelopardal. 

GI RDERS,  in  architecture,  the  largelt  pieces  of  timber  in  a  floor. 
See  the  Syftem,  p.  1 7  r  - 


Girders  and  Summers 
in  length. 
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GIRDING-£zY/,  in  fea-language.  The  feamen  fay  a  fhip  is 
girt,  or  hath  a  girding -girt,  when  her  cable  is  fo  tight  or  {trained. 
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that  upon  the  running  of  the  tide  fire  cannot  go  over  it  with  her 
ftern  part,  but  will  lie  acrofs  the  tides. 

GIRDLE,  eingulas ,  or  zona,  a  cinCture,  belt,  or  band  of  lea¬ 
ther,  or  other  matter*  tied  about  the  reins*  to  keep  that  part  more 
firm  and  tight. 

Girdle,  maiden's *  or  virgin's.  It  was  the  cuftom  among  the 
Greeks  and  Romans,  for  the  Jtufband  to  untie  his  wife’s  girdle ;  we 
are  told  it  was  made  of  fheep’s  wool,  and  that  the  hufband  untied 
it  in  bed  ;  that  it  w'as  tied  in  the  Herculean  knot;  and  that  the  huf- 
band  untied  it,  as  a  happy  prefage  of  Tiis  having  as  many  children  as 
Hercules,  who,  at  his  death,  left  feventy  behind  him. 

1  he  poets  attribute  to  Venus  a  particular  kind  of  girdle,  called 
cestus,  to  which  they  annexed  a  faculty  of  infpiring  the  pafiion 
of  love. 

Girdle,  quickfilvcr,  in  medicine,  is  a  fort  of  girdle,  fsneared  over 
with  mercury,  or  having  mercury  inclofed  within  it.  lt’sintention 

is,  the  cure  of  the  itch,  driving  away  vermin,  killing  lice,  &c. 

Girdle -wive/,  a  fmall  fpinning-wheel,  made  for  hanging  to  a 

woman ’zgirdle  or  apron-ftring,  fo  that  fhe  may  fpin  with  it  though 
walking  about. 

Girdle,  chrijlians  of  the.  Motavackkel,  tenth  caliph  of  the  fa¬ 
mily  of  the  Abaftides,  enjoined  the  Chriftians  and  Jew's,  in  the 
year  of  the  Hegira  235,  of  Jefus  Chrift  856,  to  wear  a  large  lea¬ 
thern  girdle,  as  a  badge  of  their  profeflion;  which  they  bear  to  this 
day  throughout  the  Eaih 

G1RLE,  among  fportfmen,  denotes  the  roe-buek  init’fcfecond 
year. 

GIRROCK,  in  ichthyology,  a  large  fpccies  ofgar-fifh. 

GIRONNE',  Girony,  in  heraldry,  is  when  a  lhield  or  coat  is 
divided  into  on\ girons,  which  are  alternately  colour  and  metal. 
See  Plate  5,  fig.  65,  which  is  blazoned  gironne  of  fix  argent  and 
fable. 

When  there  are  eight  pieces,  or  girons,  it  is  abfolutelv  faid  to 
be  gironne  ;  when  there  are  more,  or  fewer,  the  number  is  to  be  ex- 
prelfed  ;  gironne  of  four,  of  fourteen,  Ac. 

G1R  I ,  in  meafuring  timber,  is  uled  for  the  Circumference  of 
a  tree. 

Girt-//W  is  a  rope  pafling  through  a  Angle  block,  on  the  head  of 
the  lowxr  malts,  to  hoilt  up  the  rigging  thereof:  this  is  the  firlt  rope 
employed  to  rig  a  fhip,  and  by  means  of  this  all  the  reft  are  drawn 
up  and  fixed  ;  after  which  it  is  removed  till  the  fhip  is  to  be  unrigged. 

GI  I  TITH.  This  word  occurs  frequently  in  the  Pfalms,  and 
is  generally  tranflated  winc-prejjes.  Interpreters  differ  concerning 
its  meaning.  Calmet  thinks  it  was  given  to  the  clafs  of  young 
women,  or  fongftrefles  of  Gath,  to  be  lung  by  them.  Pf.  viii.  1. 
lxxxi.  1.  lxxxiv.  1 . 

GIVEN,  datum,  a  term  very  frequently  ufed  in  mathematics* 
Signifying  a  thing  which  is  fuppofed  to  be  known. 

'1  bus,  if  a  magnitude  be  known,  or  We  can  find  another  equal  to 

it,  we  fay,  it  is  a  given  magnitude,  or  that  fuch  a  thing  is  given  in 
magnitude. 

GLACIS,  in  building,  an  eafy,  infenfible  flope  or  declivity. 
I  he  defeent  or  inclination  of  the  glacis  is  lefs  lteep  than  that  of  the 
talut.  Ingardening,  a  defeent  fometimes  begins  in  talut,  andends 
in  glacis. 

1  he  glacis  of  the  cornich  is  an  eafy  imperceptible  flope  in  the 
cymatium  of  the  cornich,  fo  promote  the  defeent  and  draining  oft* 
of  the  rain-water. 

GLADE,  in  agriculture,  gardening,  &c.  a  villa,  or  open  and 
light  paflage  made  through  a  thick  wood,  grove,  or  the  like,  by 
lopjiing  off  the  branches  of  trees  along  the  way. 

GLAD1A  i  OKS,  in  antiquity,  perfons  who  wrere  retained  to 
fight  ordinarily  in  the  arena,  for  the  entertainmerit  of  the  people. 

I  he  gladiators  were  ufually  Haves,  and  fought  out  of  necefiity  ; 
though,  fometimes,  freemen  made  profeflion  thereof,  like  our 
prize-fighters,  for  a  livelihood.  After  a  Have  had  lerved  on  the 
arena  three  years,  he  was  difmifled. 

The  Romans  borrowed  this  cruel  diveffion  from  the  Afiatics-: 
fome  fuppole  that  there  was  policy  in  this  practice,  the  frequent 
combats  of  gladiators  tending  to  aceultom  the  people  to  defpife  dan¬ 
gers  and  death. 

As  from  the  earlieft  times  it  was  euftomary  to  facrifiee  captives, 
or  prisoners  of  war,  to  the  manes  of  the  great  men  who  had  died  in 
the  engagement ;  fo  in  procefs  of  time  they  came  alfo  to  facrifiee 
flaves  at  the  funerals  of  all  perfons  of  condition  ;  but,  as  it  w'ould 
have  appeared  barbarous  to  have  maflacred  them  like  beads,  they 
were  appointed  to  fight  with  each  other,  and  endeavour  to  fave  their 
own  lives  by  killing  their  adverfary. 

This  occafioned  the  profeflion  of  gladiator  to  become  an  art: 
hence  arofe  mafters  of  arms,  and  men  learned  to  fight. 

Thefe  mafters,  whom  the  Latins  called  lanijlce,  bought  them 
flaves,  to  be  trained  up  to  this  cruel  trade,  whom  they  afterwards  fold 
to  fuch  as  had  opcafion  to  prefent  the  people  with  fo  horrible  a  fhew* 

They  were  at  firft  performed  near  the  fepulchre  oi  the  deceafed, 
or  about  the  funeral  pile  ;  but  were  afterwards  removed  to  the  cir¬ 
cus  and  amphitheatres,  and  became  ordinary  amufements. 

ft  he  firft  fhew  of  gladiators,  called  tmtnus  gladiatorum ,  was  exhibi¬ 
ted  at  Rome,  according  to  Valerius  Maximus,  by  M.  and  D.  Bru¬ 
tus,  upon  the  dcath-of  their  father,  in  the  year  of  the  city  490.  In 
procefs  of  time,  the  Romans  became  fo  fond  oi  thefe  bloody  en¬ 
tertainments,  that  not  only  the  heir  of  any  great  and  rich  citizen 
lately  deceafed,  but  all  the  principal  magiftrates,  prefented  the 
people  with  fhews  of  this  nature,  to  procure  their  afredtion. 

ft'hefe  fports  were  become  fo  common,  and  their  confcqucnces, 
in  a  variety  of  refpedts,  fo  dangerous,  that  Cicero  preferred  a  law, 
that  no  perfon  fliould  exhibit  a  fhew  of  gladiators  within  two  years 
before  he  appeared  candidate  for  any  office.  J ulius  Qaefar  ordered, 

that 
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that  only  a  certain  number  of  men  of  this  profeflion  lhould  be  in  Rome 
at  a  time.  Auguftus  decreed,  that  only  two  (hews  of  gladiators  ihoujd 
be  prefented  in  a  year,  and  never  above  fixty  couple  of  combatants  in 
a  fhew.  And  Tiberius  provided  by  an  order  of  fenate,  that  no  perfon 
fhould  have  the  privilege  of  gratifying  the  people  with  fuch  a  foletnnity, 
unlefs  he  was  worth  four  hundred  thoufand  fefterces.  They  were 
alio  confiderably  regulated  by  Neiva. 

The  emperor  Claudius  reftrained  them  to  certain  occafions  ;  but 
he  foon  atterwards  annulled  what  he  decreed,  and  private  perfons 
began  to  exhibit  them  at  pleafure,  as  ufual  ;  and  fome  carried  the 
brutal  fatisfaCtion  fo  far,  as  to  have  them  at  ordinary  feafts.  And  not 
Haves  only,  but  other  perfons,  would  hire  themfelves  to  this  infamous 
office. 

The  mailer  of  the  gladiators  made  them  all  firft  fwear,  that  they 
would  fight  to  death;  and  if  they  failed,  they  were  put  to  death, 
either  by  fire,  or  fwords,  clubs,  whips,  or  the  like. 

It  was  a  crime  for  the  wretches  to  complain  when  they  were 
wounded,  or  to  aflc  for  death,  or  to  feek  to  avoid  it,  when  overcome  ; 
but  it  was  ufual  for  the  emperor,  or  the  people,  to  grant  them  life, 
when  they  gave  no  figns  of  fear,  but  waited  the  fatal  ftroke  with 
courage  and  intrepidity :  Auguftus  even  decreed,  that  it  lhould  always 
be  granted  them. 

From  Haves  and  freedmen,  the  inhuman  fport  fpread  at  length  to 
people  of  rank  and  condition  ;  fo  that  Auguftus  was  obliged  to  illiie  a 
public  edid:,  that  none  of  the  fenatorian  order  lhould  become  gladiators ; 
and  foon.after  he  laid  the  fame  refhaint  on  the  knights:  neverthelefs, 
Nero  is  related  to  have  brought  upwards  of  four  hundred  fenators,  and 
Hx  hundred  Roman-knights  upon  the  arena  ;' though  Lipfius  takes 
both  thofe  numbers  to  be  falfified,  and,  not  without  reafon,  reduces 
them  to  forty  fenators,  and  fixty  knights:  yet,  Domitian,  that  other 
monfter  of  cruelty,  refined  upon  Nero,  exhibiting  combats  ot  women 
in  the  night-time. 

Some  time  before  the  day  of  battle,  the  perfon  who  -prefented  the 
people  with  the  fhews,  gave  them  notice  thereof,  by  programmas, 
or  bills,  containing  the  names  of  the  gladiators,  and  the  marks  where¬ 
by  they  were  to  be  diftinguifhed  ;  for  each  had  hisTeverat  badge, 
which  was,  mod:  commonly,  a  peacock’s  feather,  as  appears  from 
the  fcholiaft  ef  Juvenal,  on  the  158th  verfe  of  the  third  fatire,  and 
Turnebus  Adverf.  lib.  ii.  cap.  8. 

They  alfo  gave  notice  what  tifne  the  fhews  would  Iaft,  and  how 
many  couples  of  gladiators  there  were  ;  and  it  even  appears,  from  the 
£2d  verfe  of  the  feventh  fatire  of  the  fecond  book  of  Horace,  that 
they  fometimes  made  reprefentations  of  thefe  things  in  painting,  as  is 
praCtifed  among  us  by  thofe  who  have  any  thing  to  fhew  at  fairs. 

The  day  being  come,  they  began  the  entertainment  by  bringing 
two  kinds  of  weapons  ;  the  firH  were  Haves,  or  wooden  files,  called 
rudes ;  and  the  fecond  were  effective  weapons,  as  fwords,  poni¬ 
ards,  Sec. 

The  firH  were  called  anna  luforia,  or  exercltoria;  the  fecond  dec  ret  0- 
rla,  as  being  given  by  decree  or  fentence  of  the  praetor,  or  of  him  at 
whofe  expence  the  fpeCtacle  was  exhibited.  They  began  to  fence  or 
fkirmifli  with  the  firH,  which  was  to  be  the  prelude  to  the  battle;  and 
from  thefe,  when  well  warmed,  they  advanced  to  the  fecond,  at  the 
found  of  the  trumpets,  with  which  they  fought  naked. 

Then  they  were  faid  vert  ere  anna ;  the  terms  of  flriking  were 
pet  ere  id  repetere  ;  of  avoiding  a  blow,  exire  ;  and  when  one  of  the  com¬ 
batants  received  a  remarkable  wound,  his  adverfary  or  the  people  cried 
out  halet  or  hot  habet.  The  firH  part  of  the  engagement  was  called 
vcntilare,  pra/udere  ;  and  the  fecond,  d'tmlcare  ad  certum,  ox  verfis  ar¬ 
ms  pugnare:  and  fome  authors  think,  with  much  probability,  that  it 
is  to  thefe  two  kinds  of  combat  that  St.  Paul  alludes,  in  the  paffage, 
1  Cor.  ix.  26,  27.  “  I  fight,  not  as  one  that  beateth  the  air:  but 

I  keep  under  my  body,  and  bring  it  into  fubjeftion.” 

If  the  vanquifhed  furrendered  his  arms,  it  was  not  in  the  vigor’s  power 
to  grant  him  life ;  the  people,  during  the  time  of  the  republic,  and 
the  prince  or  people,  during  the  time  of  the  empire,  were  alone  im- 
powered  to  grant  the  boon. 

The  reward  of  the  conqueror  was  a  branch  of  palm-tree,  and  a  fum 
of  money,  probably  collected  among  the  fpedlators  ;  fometimes  they 
gave  him  his  conge,  or  difmiffed  him,  by  putting  one  of  the  wooden 
files  or  rud  is  in  his  hand;  and  fometimes  they  even  gave  him  his 
freedom,  putting  the  pileus  on  his  head. 

The  fign  or  indication,  whereby  the  fpe&ators  fliewed  that  they 
granted  the  favour,  was  premerc  pollicem ,  which  M.  Dacier  takes  to 
be  a  clenching  of  the  fingers  of  both  hands  between  one  another,  and 
fo  holding  the  two  thumbs  upright  clofe  together ;  and,  when  they 
would  have  the  combat  finifhed  and  the  vanquiflied  Hain,  they  ver- 
terunt  pollicem,  bent  back  the  thumb  :  which  we  learn  from  Juvenal, 
feat.  iii.  ver.  36. 

The  gladiators  challenged  or  defied  each  other,  by  fhewing  the  little 

nger ,  and,  by  extending  this,  or  fome  other,  during  the  combat, 
t  ey  owned  themfelves  vanquifhed,  and  begged  mercy  from  the  peo- 

j?  f  /l  oflenjrm  digit's  veniam  a  popido  pflulabant,  fays  the  old 
fchohafl  on  Perlius. 


Conflantine  the  Great  is  faid  to  have  firH  prohibited  the  comb 
o  g  aaiators  in  the  EaH,  and  the  empetor  Honorius  forbad  the  9 
diatorial  figh  ts  at  Rome,  on  occafion  of  the  death  of  Telemachus,  vl 
coming  out  of  the  EaH  into  Rome,  at  the  time  of  one  of  thefe  fp 
tacles,  went  down  into  the  arena,  and  ufed  all  his  endeavours  to  p 
vent  the  gladiators  from  continuing  the  fport:  upon  which  the  fp 
tatOTs  ot  that  carnage,  fired  With  anger.  Honed  him  to  death. 

i  here  were  divers  kinds  of  gladiators,  diflinguifhed  by  their  w 
pons,  manner,  and  time  of  fighting,  Sec.  as  the  andabata,  catcrva, 
BatT^&’c  Cuh‘Cu}ant'  d'!machce’  rJJidarii,  pf calcs,  Sec.  See  And 

Gladiators  war,  or  the  fervile  war ,  was  waged  againfi 
Romans  about  the  year  of  their  city  680  ;  when  a  number  of  plac> 
otf,  having  efcaped  from  their  confinement  at  Capua,  made  "the 


felves  mafiers  of  Campania,  and  fevtral  times  defeated  the  Roman 
praetors.  They  were  at  length  reduced  by  the  great  Pompey. 

Gladiator,  dying,  is  a  moH  valuable  monument  of  ancient 
fculpttire,  which  is  now  preferved  in  the  palace  of  Chighi.  This 
man  when  he  had  received  the  mortal  Hroke,  is  particularly  careful, 
ut  procumbat  honepe,  that  he  might  fall  honourably ;  he  is  feated  in  a 
reclining  poHure on  the  ground,  and  hasjuH  Hrength  fufficient  to  fup- 
port  himielf  on  his  right  arm  ;  and  in  his  expiring  moments  it  is 
plainly  feen  that  he  ’does  not  abandon  himfelf  to  grief  and  deje&ion, 
but  is  folicitous  to  maintain  that  firmnefs  of  afpeCI,  which  the  gla¬ 
diators  valued  themfelves  on  preferving  in  this  feafon  of  diftrefs,  and 
that  attitude  which  they  had  learnt  of  the  inafters  of  defence.  He 
fears  not  death,  nor  feems  to  betray  any  token  of  fear  by  his  coun¬ 
tenance,  nor  to  fhed  one, tear. 

GLAIR  of  eggs,  is  the  fame  as  the  white  of  eggs,  and  is  ufed  as 
a  varnifh  for  preferving  painting.  For  this  ptirpofe  it  is  beat  to  an 
unCtuous  confiftence,  and  commonly  mixed  with  a  little  brandy  or 
fpirit  of  yvine,  to  make  it  work  more  freely,  and  with  alumpoffugar 
to  give  it  body  and  prevent  it’s  cracking :  and  then  fpread  over  the 
pidlure  or  painting  with  a  brufli. 

GLAMA,  in  natural  hifiory,  a  fpecles  of  camel,  called  alfo* 
elaphocamelus ,  by  many  authors,  and  by  many  erroneoufly  accounted 
a  fheep ;  its  length  from  head  to  tail  is  about  fix  feet  ;  it’s  height 
about  four  feet ;  it  s  head,  neck,  and  the  general  appearance  of  the 
upper  part  of  the  body,  greatly  refemble  the  camel;  and  it’s  upper 
lip  is  divided  in  the  fame  manner  as  in  that  creature.  It’s  parts  of 
generation  are  alfo  the  fame  as  in  the  camel ;  and  it  is  deftilitte  of 
the  fore  teeth,  and  chews  the  cud  like  other  animals  that  are  fo.  It 
has  no  horns,  and  it’s  feet  are  divided  into  two  portions,  which  ter¬ 
minate  in  a  fort  of  claws,  and  are  fafiened  by  a  Hein  round  the  ante¬ 
rior  part  of  the  foot ;  the  foie  of  the  foot  is  tender,  and  covered  over 
only  with  a  thick  fkin,  as  in  the  camel. 

It  has  at  the  place  where  the  breafi  joins  the  belly  a  protuberance, 
like  that  which  the  camel  and  dromedary  have  in  the  fame  part.  It 
is  a  very  tame  animal,  and  fit  for  domefiic  ufes.  It  never  offends 
any  creature;  but,  when  provoked,  revenges  itfelf  by  difeharging 
the  contents  of  it’s  flomach,  by  vomit,  upon  whatever  injures  it,  and 
this  it  will  do  to  a  great  difiance. 

The  flefh  of  this  animal  is  eaten,  and  is  faid  to  be  as  good  as  mutton. 

It  is  a  native  of  Peru,  and  is  ofvafi  ufe  to  the  inhabitants  for  car¬ 
rying  burdens ;  the  weaker  of  them  very  eafily  carry  150  pounds 
weight,  and  the  Hronger  25c. 

GLANDS,  in  anatomy,  fmall  bodies,  formed  by  the  interweaving; 
of  vefiels  of  every  kind,  covered  with  a  membrane,  ufually  provided 
with  an  excretory  du£l,  and  defiined  to  feparate  fome  particular  fluid 
from  the  mafs  of  blood,  or  to  perfect  the  lymph.  See  Blood  and 
Lymph. 

Many  of  the  anatomical  writers  of  the  very  firH  clafs,  and  among 
thefe  fome  who  have  written  profeffedly  of  the  glands,  and  have  made 
it  their  peculiar  bufinefs  to  examine  nicely  into  their  nature,  and 
explain  their  ftruCture,  have  yet,  from  mere  difficulty  of  afeertaining 
adequate  ideas  of  the  term,  evaded  giving  a  difinition  «r  general  de- 
feription  of  the  glands;  and  in  confequence  of  this,  numberlefs  errors, 
and  an  almofl  inextricable  confufion,  has  crept  into  the  fiudy  of  this 
important  part  of  the  human  ftruCIure. 

Other  authors,  who  have  had  more  boldnefs,  if  not  greater  abilities 
than  thofe  who  have  avoided  meddling  with  definitions  of  thefe  parts, 
have  ventured  to  efiablifii  what  they  call  glands:  but  thefe  differ  fo 
much  from  one  another  in  what  they  would  efiablifii  as  general  cer¬ 
tainty,  and  have  produced  fuch  imperfect  and  erroneous  definitions, 
that  they  have  all  either  included  parts  which  themfelves  own  not  to 
be  glands  in  the  definitions,  or  they  have  limited  the  term  to  fome 
particular  ones,  and  excluded  what  themfelves  and  every  body  elfe  al¬ 
low  to  be  glands  out  of  the  number. 

Glands  are  parts  of  a  peculiar  ftruCture  ;  they  are  of  various  figures, 
colour?,  and  confifiencies,  as  they  are  defiined  to  different  offices. 
The  ancients  fuppofed  them  formed  of  a  different  kind  of  flefh  from 
that  of  the  reft  of  the  body  ;  but  the  parts  to  which  they  have  given, 
the  name  of  glands,  though  they  are  as  different  from  one  another  as 
poffible  in  figure,  fize,  and  colour,  yet  they  are  eafily  known,  and 
diftinguiflied  as  glands  by  all  the  world;  notwithftanding  the  difficulty 
of  giving  a  definition  or  even  a  general  character  of  a  gland,  which 
(hall  include  all  the  true  glands,  and  take  in  no  other  parts  of  the  body 
with  them. 

Many  writers  on  this  fubje£l  have  afferted,  that  wherever  there  is 
a  fecrctfon  of  any  kind  performed,  there  is  a  gland ;  but  this  is  not 
true,  for  there  are  many  fecretions  performed  in  the  body,  and  thofe 
even  of  the  largeft  and  moft  important  kind,  where  there  are  no  glands 
to  perform  them  :  the  chyle  is  fecreted  in  the  inteftines  without  the 
affiftance  of  glands ;  the  femen  is  fecreted  in  the  tefiicles ;  and  the 
pituita  in  the  pituitary  finufes  »f  the  brain,  where  there  are  no  glands 
at  all.  On  the  other  hand  alfo  it  is  to  be  obferved,  that  there  are 
glands  received  and  allowed  by  all  writers  as  fuch,  which  do  not  ap¬ 
pear  to  perform  any  fecretions  at  all ;  and  the  ancients  themfelves 
agreed  in,  giving  the  name  of  glands  to  feveral  parts,  though  they 
were  not  affured  that  they  fecreted  any  thing,  nor  even  in  fome  cafes 
believed  that  they  did.  But  Mery,  in  feveral  papers  in  the  Memoirs 
of  the  Paris  Academy,  not  only  proves  that  all  the  fecretions  are  not 
performed  by  means  of  glands,  but  that  many  of  the  fecretions  of 
moft  importance  to  the  body  are  performed  without  glands.  We  are 
to  add  alfo,  that  every  beginner  in  anatomy,  at  this  time,  knows  a 
gland  to  be  fuch  when  he  fees  it,  without  knowing  any  thing  of  it’s 
ufe.  There  are  therefore  other  characters  by  which  a  gland  may  be 
known,  though  by  its  office  and  ufe  it  cannot.  ' 

Other  writers,  of  the  number  of  whom  is  the  great  Malpighi,  in 
diffeCIions  of  particular  bodies,  having  found  veuci.es  in  the  braip, 
liver,  kidneys,  and  other  parts  of  the  body,  thence  declared  them  to 
be  glandulous  in  their  ftru&urg:  but  in  thefe  cafes,  thp  bodies  dif¬ 
fered 
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fetfled  were  all  morbid  ones ;  and  as  the  fame  veficles  are  not  found 
in  healthful  ones,  nor  indeed  any  thing  analogous  to  them,  it  is  a 
fufficient  proof  that  they  are  not  natural  parts  of  their  ftrufture;  and 
bolides,  veficles  and  glands  are  different.  See  Vesicle  and  Vas- 
culous. 

It  is  evident  that  the  ancients  called  certain  parts  of  the  human  body 
glands,  and  that  for  no  other  reafirn  but  becaufe  they  found  them  com- 
pofed  of  a  peculiar  kind  of  flelhy  fubftance,  of  a  peculiar  habit,  or 
external  appearance,  without  paying  the  lead  regard  either  to , their  in¬ 
ternal  ftrufture,  their  fpherica!  figure,  (by  which  character  feme  define 
them),  or  their  ufe. 

It  it  be  allied,  laysHeifter,  what  this  particular  habit  in  the  glands 
is?  or  how  we  are  to  know  it?  the  anfvver  is,  that  the  peculiar  com¬ 
plication  and  arrangement  of  the  velfels,  from  which  there  arifes  a 
form  obviodtly  didinguifhable  at  fight  from  the  mnfcles,  the  fat,  the 
bones,  the  membranes,  the  velfels,  and  inline  from  every  other  part 
of  the  human  fabric,  gives  a  fufficiently  certain,  determinate,  and 
ftriking  notice  of  it. 

The  differences  of  the  glands  among  themfelvcs,  as  edablifhed  by 
many  authors,  are  very  numerous :  it  will  not  be  neceifary  to  run 
into  the  whole  difquifition  ;  we  fhall  only  fele£l  a  few  which  are 
more  generally  edablifhed  than  the  red,  and  of  more  immediate  and 
real  ufe.  We  fliall  fird  divide  them  into  two  general  kinds,  the 
funple,  called  alfo  conglobate  glands,  and  the  conglomerate.  See  the 
articles  Conglobate  and  Conglomerate. 

The  glands  differ  alfo  greatly  in  regard  to  their  confidence  :  fome  of 
them  are  conliderab'y  hard  and  firm,  and  others  extremely  foft  and 
tender:  of  the  latter  kind  in  particular  are  th  c  glands  fituated  in  the 
articulations  of  the  bones  of  the  feveral  parts  of the  body. 

They  differ  alfo  very  conliderably  in  colour.  Some  of  them  are  of  a 
pale,  whitilh,  red,  or  flefhy  colour  ;  others  of  a  llrong,  deep  red ; 
others  yellowifh  or  brownifh,  and  fome  evidently  blackifli. 

Their  differences  in  figure  are  as  confiderable  alfo  as  thofe  in  co¬ 
lour:  fome  of  them  are  round,  others  oval,  others  oblong,  and 
many  others  of  figures  as  different  "as  well  can  be  from  any  of  thefe 
regular  ones  :  the  pancreas,  the  thyroide,  and  the  thymus,  are  in- 
flances  of  this;  fome  of  them  have  obtained  their  names  from  their 
peculiar  figure :  of  this  number  are  the  glandula  pinealis,  the  mi- 
iiaris,  and  others.  See  the  articles  Pancreas,  Thyroide,  Thy¬ 
mus,  <&c. 

Glands,  the  ufes  of.  Thefe  are  alfo  as  different  as  their  colours 
or  figures  :  fome  of  them  are  falival,  mucofe,  and  lymphatic;  others 
are  mucilaginous,  febaceous,  and  waxy  ;  others  lachrymal,  pituitary, 
&c.  and  from  thefe  their  feveral  contents  or  fecrctions,  they  are  termed 
lachrymal,  &c.  See  the  articles  Salival,  Lymphatic,  Muci¬ 
laginous,  Sec. 

Glands,  Jituation  of  the,  is  another  article  in  which  they  differ, 
and  from  which  many  of  them  have  their  feveral  names ;  fuch  are 
the  parotides,  maxillares,  linguales,  thyroide,  palatine,  labial,  ju¬ 
gular,  cervical,  axillary,  inguinal,  lu'mbary,  inteftinal,  mefenteric, 
renal,  &c.  See  the  articles  Parotide,  Maxillary,  Lingual, 
&c. 

And,  finally,  the  fize  of  the  glands  is  a  thing  in  which  they  differ 
moft  obvioufly  and  effentially. 

Glands  in  particular.  The  particular  glands  of  the  body,  or  fuch 
as  are  truly  and  properly  of  this  denomination,  are,  according  to 
Heifter,  as  follow ;  and  fird  of  the  glands  of  the  head. 

In  the  finufes  of  the  dura  mater,  and  out  of  them,  at  the  Tides, 
there  are  found  a  number  of  fmall  glands  deferibed  by  Pachonius  ;  and 
there  are  fometimes  others  vifible  in  the  foveae  of  the  os  frontis,  and 
about  the  divifions  of  the  veflels,  between  the  dura  mater  and  the 
arachnoides.  Thefe  glands  feem  deftined  for  the  fecreting  of  a  fluid 
to  moiften  the  dura  mater.  Other  glands  of  the  brain  are  the  pineal 
gland,  and  the  pituitary  gland.  See  the  articles  Pineal,  Pituitary, 
Dura  Mater,  and  Brain. 

In  the  exterior  part  of  the  head,  that  is,  out  of  the  cavity  of  the 
lcull,  we  have  the  parotid,  and  maxillary  glands,  the  fublingualsj 
the  linguals,  the  labials,  the  palatine,  and  the  buccinals,  which  are 
diflributed  here  and  there  about  the  membrane  of  the  mouth  ;  and 
are  each  deferibed  in  their  places.  In  the  orbit  alfo  there  are  the 
lachrymal  glands;  under  the  eyes  are  the  febaceous  or  feraceous  glands, 
the  tonfils  in  the  fauces,  the  mucofe  glands  in  the  pituitary  membrane 
of  the  noltrils,  and  the  ceruminofe  glands  of  the  ears,  each  of  which 
are  deferibed  under  their  feveral  heads.  See  the  articles  Lye  and 
Ear.  , 

The  principal  gland  of  the  neck  is  the  thyroidcs,  befides  which  there 
are  alfo  lound  in  the  neck  a  great  number  of  lelfer  ones,  diflributed 
here  and  there  among  the  mufcles  and  fat.  Their  figure,  their  num¬ 
ber,  and  their  fituations,  vary  in  different  fubjefts  ;  but  in  general 
thofe  in  the  anterior  part  of  the  neck  are  called  jugulars;  and  thofe  in 
the  hinder  part,  occipitales  and  cervicales.  The  ufe  of  thefe  is  hither¬ 
to  uncertain  ;  it  is  generally  fuppofed  that  they  are  of  fervice  to  the 
lymphatic  veffels,  but  what  fort  of  ufe  they  can  be  of  to  them,  does 
not  fo  eafily  appear.  See  the  articles  Thyroides,  Jugulares, 
Occipitales,  Cervicales,  and  Neck. 

Ruyfch  and  Morgagni  have  alfo  deferibed  and  figured  glands  in 
the  epiglottis :  and  Morgagni  has  deferibed  others  in  the  other  parts 
of  the  larynx,  particularly  about  the  arytaenoide  cartilages,  as  alfo  in 
the  trachea ;  but  thefe  are  often  fo  fmall,  that  they  are  fcarce  difeover- 
able  in  difledtion. 

The  cefophagus,  efpecially  towards  it’s  upper  part,  has  a  great 
number  of  glands  ;  and  it  is  common  to  find  a  little  aperture  or  ofeu- 
him  in  the  center  of  each,  which  has  much  the  appearance  of  an 
excretory  dudl. 

In  the  thorax  we  meet  with  the  gland  thymus ;  as  alfo  with  the 
glanaulae  bronchiales :  thefe  laft  are  very  obfervable  glands ,  fituated 
externally  in  the  larger  divifions  of  the  trachea  and  bronchia.  They 
are  of  a  blackifli  colour ;  and  their  ufe,  like  that  of  many  others  of 
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the  glands  of  this  part  of  the  body  is  vet  very  little  known.  It  had 
been  long  fuppofed  that  they  feiVtd  to  fecrete  «  liquid  which  they  dif- 
charged  into  the  bronchia,  for  the  lubricating  and  moiftening  thefe 
parts ;  but  Vercellonius  will  have  if,  that  they  fecrete  a  fluid  whole  uie 
is  to  be  afliflant  in  the  digeffion  of  our  food,  and  that  they  dilcharge  it 
into  the  cefophagus  through  certain  extremely  minute  duels.  See  the 
articles  Thorax,  Thymus,  Bronchia,  Sec. 

About  the  fifth  vertebra  of  the  back,  there  is  fometimes  found  in 
the  thorax  a  rfemarkable  gland  adhering  to  the  poftcrior  part  of  the 
cefophagus:  this  is  ufualiy  called  glandula  dorjalis.  It  is,  indifferent 
lubjedls,  of  various  lizes.  It  is  often  of  the  lize  of  a  kidney-bean  ; 
fometimes  of  that  of  an  almond,  and  fometimes  conliderably 
larger ;  in  others,  it  is  much  lefs  than  thefmaller,  and  fometimes  it  is 
wdiolJy  wanting  ;  or  at  leaf!  fo  extremely  minute  and  inconfiderable, 
that  the  beff  difiedlors  are  not  able  to  find  it.  Sometimes  alfo  two 
glands  are  found  in  this  part  in  the  place  of  one.  Vercellonius  is  of 
opinion,  that  this  gland  is  alfo  placed  there  for  the  fecretion  of  a  fluid 
ferving  toaflift  the  digeffion  of  our  food  in  the  flomach  :  but  Fantonus, 
and  fome  others,  luppofe,  that  thefe  glands  dilcharge  a  fluid  of  a  mu¬ 
cous  nature  into  the  cavity  of  the  cefophagus:  feveral  authors  affirm, 
that  in  dogs  tlief egtands  are  found  tumid,  and  inhabited  by  a  number 
of  oblong  and  flender  red  worms.  See  Dorsum,  Vertebra,  and 
Oesophagus. 

In  the  abdomen  there  are  very  confiderable  numbers  of  glands : 
the  large ft  of  them  is  the  pancreas;  after  this  in  fize  come  the 
glandule  renales,  or  capfule  atrabilarice  ;  after  thefe  the  meferiacs, 
and  the  inteftinals  of  Brunner  and  Peyer  in  the  inteftines.  See  Abdo¬ 
men,  Sec. 

I  he  glands  of  the  flomach  are  very  eafily  diftinguifhable  in  dogs 
and  hogs  ;  but  in  human  iubjedls  it  is  difficult  to  find  them:  Many 
anatomifts  have  doubted  them.  Morgagni,  however,  difeovered 
them  fo  fairly  in  human  fubjedls,  that  there  is  no  doubt  left  about 
them. 

About  the  vertebra  of  the  loins,  near  where  the  receptaculum  chyli 
is  fituated,  and  about  the  os  facrurn,  and  the  divifions  of  the  iliac 
veffels,  are  many  glands  of  various  lizes  and  figures:  they  ate  com¬ 
monly  called  lumbares,  facia:,  and  iliac'x,  and  they  have  numerous 
lymphaticsentering  into- them,  and  difeharging  their  contents  into  the 
receptaculum  chyli.  1  he  lumbar  glands  have  been  fometimes  found 
fwelled  to  the  bignefsot  a  man’s  filt. 

In  the  concave  part  of  the  liver,  about  the  ingrefs  of  the  vena  porte 
and  the  neck  of  the  gall-bladder,  as  alfo  about  the  fpleen,  near  the 
ingrefs  of  the  veflels,  there  are  frequently  found  conglobate  glands,  of 
about  the  bignefs  of  kidney-beans:  thefe  are  called  by  authors  hepatic 
glands,  cyftic  glands,  and  by  other  names  formed  from  the  names  cf 
the  parts  they  are  near;  and  they  feem  to  ferve  the  lymphatic  veffels. 
See  the  article  Liver. 

About  the  left  orjfice  of  the  flomach,  there  fometimes  alfo  is 
found,  according  to  Vercellonius,  a  gland  which,  he  fays,  is  equal 
to  a  kidney-bean  in  fize;  he  alfo  fays,  that  it  has  dudls  opening  into 
the  cavity  of  the  flomach.  In  hogs  this  gland  is  very  confpicuous,  but 
in  human  fubjedls  it  is  not  fo. 

Many  authors  have  told  us,  that  in  the  omentum,  in  every  part 
where  the  fat  lies,  there  are  a  number  of  glands  whofe  office  it  is  to 
fecrete  it.  Difledtion  fhewr§  us  a  few  about  that  part  where  it  is 
joined  to  the  pylorus  ;  and  as  to  the  reft,  it  is  not  neceiTary  that 
there  fhould  b c  glands,  becaufe  there  is  fat:  for  that  may  be,  and 
is,  indeed,  in  great  abundance  fecreted  immediately  from  the  ar¬ 
teries.  x 

In  the  gall-bladders  of  oxen  there  are  often  found  a  number  of  fmall 
glands  of  a  yellow  colour,  not  unlike  the  ceruminous  glands  in  the 
auditory  paflage. 

In  human  fubjedts  the  fame  kind  of  glands  are  alfo  fometimes 
found.  The  bladder  and  the  ureters  have  alfo  fometimes  a  number 
of  fmall  glands,  but  they  are  very  indeterminate  in  number  and  fize, 
and  are  not  always  indeed  found  in  the  fame  place,  efpecially  about 
the  ureters.  Thofe  about  the  bladder  are  ufualiy  fituated  towards  the 
neck  of  it,  and  are  fometimes  tolerably  confpicuous. 

In  the  parts  of  generation  of  man  there  occur,  1.  The  glandu'je 
Cowperi.  2.  Theglandula:  Littri.  And,  3.  The  odoriferous  glands 
otTylon.  bee  Penis.  As  to  the  latter  ones,  thofe  of  them  which 
are  fituated  in  the  interior  part  of  the  prepuce,  are  much  more  obvious 
than  thofe  about  the  corona:  penis,  where  it  is  very  difficult  to  dif- 
tinguifh  them  from  the  nervous  papillx  of  the  fame  part.  4.  Wc 
meet  with  the  proftata:.  5.  The  glands  of  the  veficuke  feminales ; 
but  thefe  are  rarely  feen  diltinct.  Terraneus  alfo  deferibes  fix  fmall 
glands  in  the  urethra  virilis.  See  the  articles  Prepuce,  Prostat.e, 
Vesicula:  Seminales,  and  Urethra. 

In  the  parts  of  generation  in  women,  we  are  to  refer  to  the  num¬ 
ber  of  the  glands,  1.  Thofe  which  Morgagni  difeovered  in  the 
nymphai:  thefe  have  a  very  near  alliance  with  the  glandula:  odo- 
rifene  of  the  penis  in  men.  2.  Authors  tell  us  of  the  glands  in  the 
female  as  well  as  the  male  urethra  :  but  the  diffecior  will  find  only 
little  foramina  and  dudts  in  the  place  of  them.  3.  About  the  ex¬ 
tremity  of  the  urethra,  however,  in  the  vagina,  there  are  fometimes 
found  evident  glands,  fituated  beneath  them  :  thefe,  as  well  as  the 
glands  of  the  nyinpha?,  are  often  very  turgid  in  the  time  of  partu¬ 
rition.  4.  The  veficles  fometimes  met  with  near  the  internal  orifice 
of  the  uterus,  and  taken  by  fome  for  a  new  ovary,  are  not  properly 
glands,  though  fome  people  have  been  very  pofitive  that  they  were 
fuch;  having  nothing  of  the  habit  and  peculiar  appearance  of  glands, 
and  being  in  truth  only  veficles.  5.  Some  have  alfo  maintained  that 
there  are  glands  in  the  uterus,  by  which  the  menftrual  difeharges  are 
fecreted ;  but  this  notion  arifes  only  from  the  falfe  hypothefis,  that 
where  there  are  no  glands,  there  can  be  no  fecretion.  See  theasticies 
Vagina  and  Uterus. 

Among  the  glands  which  belong  to  the  articulations,  and  the  ex¬ 
tremities,  we  are  to  mention,  firft,  the  axillary  ones.  2.  The  in- 
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guinal glands',  thefe  laft,  being  fituated  on  each  fide  in  the  groin 
near  the  crural  veffels,  arc  in  various  dileales  apt  to  grow  tumid, 
and  inflamed.  Abfceffes  are  often  formed  in  them;  but .their  ufe 
in  the  bodv  is  not  eafilv  underftood.  3.  1  he  glands,  called  from  their 
difeoverer  glandulae  Harveianae,  in  the  articulations;  they  are  alio 
called,  from  the  matter  they  fecrete,  glandulae  mucofce.  1  hele  are 
the  fofteft  of  all  the  glands  in  the  body  ;  they  fccrete  a  mucous  fort 
fluid,  which  ferves  to  lubricate  the  joints,  and  render  their  motions 
eafy,  and  to  prevent  their  growing  dry,  and  cohering  together. 

About  the  fcapular,  the  flexure  of  the  elbow,  the  hand,  the  knee, 
and  the  foot,  there  are  alfo  found  here  and  there  fome  fmall  glands; 
as  alfo  in  fome  plades  between  and  among  the  mufclcs  ;  but  as  their 
number  and  fituation,  as  well  as  their  fize  and  figure,  are  very  un¬ 
certain  and  variable,  it  is  not  ncceflarv  to  recount  them  here. 

We  are,  however,  yet  to  fpeak  of  the  cutaneous  glands.  Ver- 
heyen  tells  us,  that  Steno  had  difeovered,  that  there  is  a  gland  fitu- 
ated  under  every  diitindt  pore  of  the  fkin,  from  whence  there  arifes 
a  veflel  for  the  conveyance  of  the  matter  of  fweat,  which  terminates 
at  the  furface  of  the  cutis :  and  hence  Verheyen,  though  he  does  not 
fay  that  he  had  ever  feen  any  of  thefe  glands  himfelt,  ventures  to 
give  them  a  place  among  the  parts  he  deferibes,  and  calls  them  fub- 
cutaneous.gvW/.r.  The  pores  of  the  fkin  are  lo  extremely  numerous, 
that  if,  according  to  thefe  authors,  there  were  a  gland  belonging  to 
every  one  of  them,  the  glands  muff  be  almolt  infinite  in  number. 
But  in  diffeCtion,  when  the  cutis  has  been  carefully  cleared  from 
the  fat  that  is  under  it,  it  is  certain  no  fuch  glands  are  feen,  either  in 
•  the  feparated  fat,  or  on  the  lower  furface  of  the  cutis:  there  are 
indeed  alwavs  found  little  portions  of  the  fat  here  and  there  inlinu- 
ating  themfclves  into  the  little  foveolae,  or  holes  in  the  cutis  ;  but 
pieces  of  fat  will  be  diitinguifhed  from  glands  with  very  little  diffi¬ 
culty  by  an  expert  anatomift.  From  this,  and  from  innumerable 
fearches  after  thefe  glands,  it  appears,  that  there  are  indeed  no  fuch 
glands  as  thofe  called  iubcutaneous.  See  the  article  Cutis. 

GLANDULA,  in  anatomy,  denotes  a  fmall  gland. 

Glandula  Guidmis ,  a  tumour  refembling a  gland;  foft,  Angle, 
moveable,  with  roots,  and  feparate  from  the  adjacent  parts. 

■  GLANDULE,  a  little  gland;  the  almonds  of  the  car  are  by 
fome  called  glandules. 

GLANDULOUS,  or  Glandular,  fomething  compofed  of 
glands,  or  that  abounds  with  glands.  T.  hus,  the  breasts  are 
glandulous  bodies. 

Glandulous  roots,  in  botany,  fuch  tuberous  roots  as  are  faf- 
tened  together  in  large  numbers  by  fmall  fibres  or  threads. 

GLANS,  in  anatomy,  the  tip  or  button  of  the  penis,  or  that 
part  covered  with  the  prepuce,  called  alfo  balanus.  See  Plate  80, 
Jig.  10,  lit.  d.  Jig.  15,  lit.  0. 

Th e  glans  is  only  a  dilatation  of  the  extremity  of  the  fpongeous 
fubftance  of  the  urethra ,  which  is  here  bunched,  and  turned  back  to 
the  two  conical  tips  of  the  corpora  cavernoja ,  which  terminate  therein. 

The  extremity  of  the  prepuce  is  apt  to  grow  fo  ftrait  in  old  men, 
that  they  cannot  bare  the  glans  ;  perhaps  through  the  defeCt  of  fre¬ 
quent  erections. 

Glans  is  alfo  ufed  to  denote  the  tip  or  extremity  of  the  clito¬ 
ris,  from  it’s  rcfcmblance,  both  in  form  and  ufe*  to  that  of  the 
penis.  See  Plate  80,  jig.  13,  lit.  c. 

The  principal  difference  confifts  in  this,  that  it  is  not  perforated. 
This  glans  is  alfo  covered  with  a  preputium ,  formed  of  the  inner 
membrane  of  the  labia. 


A  Treatise  on 

GLASS. 

GLASS  is  a  kind  of  factitious,  brittle,  and  tranfparent  body, 
produced  by  the  aCtion  of  fire  upon  a  fixed  fait  and  fand  that  rea¬ 
dily  melts. 

When,  or  by  whom,  the  art  of  making  glafs  was  invented,  is 
uncertain.  Some  will  . have  it  to  have  been  known  before  the  flood, 
but  without  any  proof.  However,  glajs  could  not  be  unknown  to 
the  ancients ;  for  a  kiln  of  bricks  can  hardly  be  burnt,  or  a  batch  of 
pottery  ware  made,  but  fume  of  the  bricks  and  ware  will  be  at  leaft 
fuperficially  turned  into  glafs. 

Puny  tells  Us  that  the  dilcovery  was  owing  to  the  following  acci¬ 
dent  :  fome  merchants  being  driven  by  ftrefs  of  weather  to  the  mouth 
of  the  river  Belus  in  Syria,  were  obliged  to  make  a  fire  on  the  ground 
to  drefs  their  victuals ;  and  there  being  a  great  quantity  of  the  plant 
kali  on  the  fpot,  fome  of  the  allies  of  this  plant  were  accidentally 
mixed  with  the  fand  of  the  place,  which  produced  a  vitrification, 
i  his  hint  the  Sidonians  improved,  and  brought  it  into  ufe. 

Venice,  for  many  years,  excelled  all  Europe  in  the  finenefs  of  it’s 
glajjes-,  but  lately  the  french  and  Engliffi  have  excelled  the  Vene¬ 
tians  ;  fo  that  wc  are  no  longer  fupplied  from  abroad, 

Manufacture  0/  Glass. 

The  manufactured  glafs  at  prefent  in  ufe  mav  be  divided  into 
three  general  kinds,  white  tranfparent  coloured  glafs,  and  com- 
mon  green  or  bottle  glafs.  Of  the  firft  kind,  there  is  a  great  variety 
of  forts,  according  to  the  feveral  purpofes  intended  to  be  ferved  by 
it,  either  for  making  domeftie  utcnlils,  or  lights  for  inclofed  places  : 
and  of  the  fecond  there  is  likewife  a  ftill  greater  multiplicity  of  fpe- 
cies,  differing  in  their  colour,  or  other  properties,  according  to  the 
occafions  for  which  they  are  wanted  :  but  of  the  laft,  there  is  no 
diitinguifhed  difference  of  fort,  except  what  the  accidental  manner 
of  preparation  and  management,  praCtifed  according  to  the  fkill  or 
art  of  particular  directors  of  manufactories,  may  occafion. 

from  the  nature  of  vitrification,  it  appears,  that  all  fixed  bodies 


are  capable  of  being  the  materials  of  perfeCt  glafs  under  fome  cir- 
oumltances  ;  but  as  the  means  of  vitrification  are  limited  with  re¬ 
gard  to  the  manufactured  glafs,  fuch  bodies  only  are  proper, to  be¬ 
come  the  ingredients  of  the  perfeCt  kinds  of  it,  as  are  eafily  to  be 
procured  in  due  quantity,  and  admit  of  being  vitrified  by  the  heat 
of  a  furnace  either  alone,  or  by  their  commixture  with  others, 
which  may  promote  this  change  in  them  :  and  in  the  cafe  of  the 
imperfeCt  forts,  bodies  that  are  not  capable  of  being  vitrified  by  the 
means  there  employed,  are  alfo  taken  in  as  materials,  where  they 
are  required  to  give  the  particular  properties  wanted  in  each  pecu¬ 
liar  fort.  The  principal  fubffanees,  therefore,  that  are  chofen  for 
the  compofition  of  manufactured  glafs,  are,  fand  flints,  and  other 
foffile  bodies  of  a  finny  and  earthy  texture  ;  metals  and  femi-metals 
of  all  kinds  previoufly  prepared  bv  calcination,  or  other  operations; 
arfcnic  and  zaffer,  which  are  prepared  parts  of  a  foffile  ;  and  all 
falts  of  a  fixed  kind. 

Among  thefe  fubffanees  there  are  fome,  which  are  ffrongly  reluc¬ 
tant  of  the  vitreous  fulion,  and  could  fcarcely  alone  be  ever  com'erted 
to  glafs;  at  leaff  not  by  the  heat  of  any  furnaces  ;  and  yet  are  fuch 
as  are  mod  capable  of  giving  firmnefs  and  tenacity  to  that  in  which 
they  are  admitted  :  as  alfo  of  being  more  copioufly  provided  at  a 
fmall  expence.  There  are  others,  on  the  contrary,  that  vitrify  in 
a  much  lefs  heat  than  that  commonly  employed  in  the  working  of 
glafs;  and  have  likewife  this  attendant  property  along  with  their 
own  pronenefs  to  vitreous  fulion,  that  they  accelerate  and  produce 
it  in  many  of  thofe  that  are  otherwife  more  repugnant  to  it ;  and 
caufe  them,  by  their  commixture,  to  vitrify  in  a  greatly  lefs  degree 
of  heat  than  they  otherwife  would. 

This  property  of  promoting  vitrification  is  called  technically  flux¬ 
ing  the  bodies  on  which  they  fo  aCt;  and  on  the  proper  application 
of  this  principle  to  practice  lies  the  main  ftrefs  or  fkill  in  the  art  of 
compounding  glafs;  as  the  favings  in  the  original  coft  of  the  ingre¬ 
dients,  in  time  and  in  fuel,  as  w-ell  as  the  qualities  of  glafs  produced, 
depend  chiefly  on  the  thorough  intelligence  in  this  view  of  the  nature 
of  the  bodies  proper  to  become  ingredients  of  it.  The  next  impor¬ 
tant  relation,  in  which  bodies  ftand  with  refpedt  to  the  compofition 
of  glafs,  is  the  effeCt  they  may  have  on  it’s  colour  by  their  admix¬ 
ture:  in  order  to  deftroy  all  kinds  of  which  in  fome  cafes,  and  to 
produce  them  in  others,  ingredients  arc  frequently  added,  that  are 
not  otherwife  neceffary  ;  as  being  no  way  fubfervient  to  the  general 
view.  This  conftitutes  therefore  the  other  great  objcCt  of  fkill  in 
the  art  of  making^/a/};  for  the  knowing  properly  how  to  take  away 
all  colour  from  the  tranfparent  w’hit eglajs,  and  to  impart  any  kind 
defired  to  proper  compofitions  on  other  occafions,  is  of  the  next 
great  moment  to  the  being  able,  by  the  mod  cheap  and  eafy  means, 
to  procure  a  due  vitrification. 

According  to  the  above  fpecified  intentions,  in  wffiich  the  feveral 
fubffanees  ferving  for  the  materials  of  glafs  are  ufed,  they  maybe 
properly  diftinguifhed  into  three  kinds,  as  making  the  body,  flux, 
and  colorific  matter. 

1  he  fubffanees  which  have  been  employed  in  forming  the  body  of 
glafs  are  fand,  by  which  is  only  to  be  underftood  the  white  kinds, 
flints,  talc,  fpar,  and  feveral  other  fteny  foffils.  All  thefe  vitrify  of 
themfelves  too  flowly  to  produce  perfeCt  glafs  by  the  degree  of  heat 
that  can  be  applied  to  them  when  in  large  maffes;  which  makes 
them  therefore  require  the  addition  of  thofe  other  kinds,  whofe  flux¬ 
ing  power  may  remedy  this  defeCt  in  them  :  while  they  on  the  other 
hand,  being  of  love  price,  and  to  be  procured  in  unlimited  quanti¬ 
ties,  and  giving  that  hardnefs,  ftrength,  and  infolubility,  which 
cannot  be  had  in  any  glafs  formed  of  other  fubffanees  without  them, 
are  yetcffential  and  indifpenfably  neceffary  ingredients  in  all  kinds 
of  manufactured  glafs.  > 

'Fhe  fubffanees  which  are  ufed  as  fluxing  ingredients  in  glafs,  are 
red  lead,  pearl-afhes,  nitre,  fea  fait,  borax,  arfcnic,  and  wood- 
aftics,  containing  the  calcined  earth  and  lixiviate  falts  as  produced 
by  incineration.  The  prefence  of  fome  of  thefe  bodies  is  alwavs 
equally  neceffary  with  that  of  thofe  which  form  the  body  in  all  the 
compofitions  of  manufactured^/^/}.  But  the  ufe  of  them  both,  with 
refpeCt  to  choice  and  proportion,  is  greatly  varied  in  different  works; 
even  where  the  fame  kind  of  glafs  is  intended  to  be  produced  ;  as 
the  general  nature  of  them  has  never  been  hitherto  underftood  by 
the  directors  of  fuch  works  ;  and  they  have  only  implicitly  followed 
the  belt  receipts  they  could  procure,  carefully  keeping  them  a  fecret, 
when  they  happened  either  by  communication  or  their  accidental 
difeovery  to  be  poffeffed  of  fuch  improvement,  as  gave  them  any 
advantages  over  their  fellow'  operators. 

The  fubffanees  which  have  been  applied  as  colorific  matter  in  ma- 
nufadtured  glafs,  are  extremely  numerous  and  various  ;  as  all  the 
fpecies  of  metals  and  femi-metals,  with  many  other  mineral  and  fof¬ 
file  bodies,  have  been  ufed  for  the  producing  fome  colour  or  other; 
and  make  a  large  field  of  fpeculative  and  praftical  knowledge.  The 
art  of  ftaining  £/«/},  with  all  the  variety  of  colours  in  the  greatefi: 
degree  of  force  and  brightnefs,  is  not,  however,  of  fo  much  impor¬ 
tance  commercially  confidered,  as  the  knowing  how  to  banifh  and 
exclude,  with  eaf£-and  certainty,  the  colours  which  of  themfelves 
arife  in  mod  of  the  compofitions  for  glafs  intended  to  be  perfectly 
tranfparent  and  colourlefs :  for  this  lalt  purpofe,  nitre  and  magnefia 
are  the  principal  fubftances  employed  in  the  manufactures  of  this 
country  ;  and  extremely  well  anfwer  the  end,  though  not  without 
enhancing  the  expence  of  the  glafs  by  the  ufe  of  the  firft  ;  and  in  a 
fmall  degree  inj  uring  it’s  tranfparency  by  that  of  the  latter;  as 
may  be  demonffrated  by  principles  that  are  unqueftionable  in  them¬ 
felves,  though  wholly  unknowm  to  thofe  wTho  are  practically  con¬ 
cerned  in  thefe  matters. 

From  thefe  three  kinds  of  fubffanees  duly  combined  together  by 
commixture  and  adequate  heat,  or  in  fome  cafes  from  the  twTo  firft 
only,  all  the  forts  Qf  manufactured  glafs  at  prefent  in  ufe  are  formed . 
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The  general  manner  of  doing  which  is,  to  reduce  thofe  kinds  of  bo¬ 
dies  that  are  in  groffer  mattes,  to  powder  ;  and  then,  all  the  ingre¬ 
dients  being  thoroughly  well  mixed  together  by  grinding,  and  put 
into  proper  pots,  to  place  them  in  a  furnace  where  the  heat  is  fuffi- 
cient  to  bring  them  to  a  due  ftate  of  fufion,  in  which  they  are  to  be 
continued  till  the  vitrification  be  completed. 

This  proper  degree  of  vitrification  mull:  be  diftinguifhed  by  the 
tranfparent  and  equal  appearance  of  the  matter  when  a  fmall  por¬ 
tion  is  taken  out  and  buffered  to  cool  :  except  in  the  cafe  of  thofe 
forts  where  the  glafs  is  not  perfect,  with  regard  to  which  a  judgment 
mud  be  made  from  their  having  attained  or  wanting  that  peculiar 
appearance,  which  the  particular  fort  is  required  to  have.  It  may  be 
proper  tofubjoin,  that  in  all  cafes,  the  vitrification  is  fooner  and 
more  eafily  made  perfedf  in  proportion  as  the  ingredients  are  reduced 
to  the  ftate  of  a  fine  powder,  and  more  intimately  commixed. 

We  have  obferved,  that  the  materials  formerly  employed  to  give 
a  body  to  glafs,  are,  fand,  flints,  talc,  fpar,  and  fome  other  fiony 
foflils  :  but  fand  is,  at  prefent,  the  almoft  only  kind  of  fubftance 
which  is  ufed  in  this  intention  in  the  Britifh  manufactures  of glafs. 

The  kind  of  fand  moft  fit  for  making  the  white  tranfparent  kinds 
°f gjafs,  is  that  brought  from  Lynn  in  Norfolk,  by  the  name  of 
which  place  it  is  d i ft ingui filed  :  and  there  is  alfo  another  kind  of  this, 
but  inferior,  brought  from  Maidftone  in  Kent.  It  is  white,  and 
fhining  ;  and,  examined  by  means  of  a  microfcope,  appears  to  be 
fmall  fragments  of  rock  cryftal ;  from  which  it  does  not  feem,  by 
any  experiments,  to  differ  in  it’s  qualities,  and  the  glafs  formed  of 
it  may  therefore  properly  be  confidered  as  made  of  cryftal. 

The  materials  being  all  prepared  and  duly  mixed,  the  matter  muft 
be  put  into  the  pots  and  urged  to  fufion,  by  a  heat  proportioned  to 
the  ftrength  of  the  flux  in  the  compofition,  and  this  muft  be  conti¬ 
nued  till  the  whole  mafs  become  one  uniform  fluid  ;  and  have  ac¬ 
quired  the  qualities  neceffary  in  that  particular  kind  of  glafs  which  is 
intended  to  be  produced.  There  is  an  attention  to  another  objecSl 
however,  required  in  the  mean  time,  which  is,  the  taking  off  the 
feum  and  foulnefs  that  wall  arife  on  the  glafs  in  the  a£tion  of  the  in¬ 
gredients  on  each  other,  and  the  cc&ion  of  the  matter.  This  is  to 
be  done  by  means  of  proper  ladles  ;  and  fhould  be  effectually  per¬ 
formed  before  the  glafs  be  worked ;  otherwife  it  will  be  fo  fouled  by 
this  fubftance,  as  to  be  rendered  of  very  little  value.  This  matter  is 
called  fandover ;  and  is  fold  to  the  colourmen,  who  difpofe  of  it  to 
the  potters ;  and  they  ufe  it  in  the  compofitions  of  their  glazings. 

The  exact  time  for  keeping  the  feveral  compofitions  of  glafs  in 
fufion,  in  order  to  their  perfect  vitrification,  can  by  no  means  be 
fettled  by  rule  :  for  there  is  fo  much  variation  in  the  difpofition  of 
different  parcels  of  materials  of  the  fame  kind  to  vitrify  ;  and  like- 
wife  fo  great  an  uncertainty  with  refpet  to  the  degrees  of  heat  main¬ 
tainable  even  in  the  fame  furnace,  that  it  muft  be  left  to  the  judg¬ 
ment  of  the  operator.  But  where  the  power  of  the  flux  is  weaker, 
as  may  be  gathered  from  the  nature  and  proportions  of  the  ingre¬ 
dients  in  the  compofition,  or  where  the  heat  is  lefs  intenfe,  a  greater 
time  will  neceffarily  be  required,  than  in  the  cafe  of  ftronger  fluxes, 
and  brifker  fires.  No  damage  can,  however,  accrue  from  allow¬ 
ing  a  longer  fufion  than  may  be  neceffary  to  give  the  glafs  the 
appearance  of  being  perfeCt,  except  the  lofs  of  time  and  confumption 
of  fuel :  for  with  rcfpeCt  to  the  white  tranfparent  glafs,  it  is  always 
improved  in  it’s  hardnefs,  and  clearnefs,  by  a  larger  coCtion. 

In  order  to  examine  whether  the.  glafs  have  attained  to  it’s  due 
ftate  of  vitrification,  an  iron  rod,  of  which  the  end  fhould  be  bright, 
or  at  lead  intirely  free  from  ruft,  muft  be  dipped  in  the  melted  mat¬ 
ter  :  and  wThat  adheres  to  it  fhould  be  firft  tried,  with  refperit  to  \fs 
duCtility  or  readinefs  to  fuffer  itfelf  to  be  drawn  out  in  long  threads  ; 
and  if  this  quality  be  found  in  it  to  a  fufficient  degree,  being  differed 
to  cool,  it  fhould  be  carefully  infpeited,  to  form  a  judgment  of  it’s 
colour  and  clearnefs.  It  it  be  tranfparent,  colourlcfs,  and  free 
from  all  fpecks  and  bubbles,  it  may  be  concluded  perfect,  and  fit 
to  be  wrought:  but  if  it  want  thefe  marks,  more  time  muft  be 
given,  according  to  the  degree  of  defe&ivenefs:  and,  after  a  rca- 
fonable  allowance  of  fuch  time,  it  muft  be  examined  again  by  the 
fame  means  ;  and  if  not  yet  perfect,  a  further  time  muft  be  given, 
and  then  the  fame  trial  made  again. 

Nature  and  characters  of  Glass.  Naturalifts  are  divided  in  what 
clafs  of  bodies  to  rank  glafs ;  fome  making  it  a  concrete  juice; 
others  a  ftone;  others  again  rank  it  among  femi-metals  ;  but  Dr. 
Merret  obferves,  that  thefe  are  all  natural  productions,  whereas 
glafs  is  a  factitious  compound,  produced  by  fire,  and  never  found 
in  the  earth,  but  only  the  fand  and  ftone  that  form  it ;  the  metals 
are  formed  by  nature  into  certain  fpccies  ;  and  that  fire  only  pro¬ 
duces  them,  by  it’s  faculty  offeparating  heterogeneous  and  uniting 
homogenous  bodies  :  whereas  it  produces  glafs,  by  uniting  hetero¬ 
geneous  matter,  viz.  fait  and  fand,  of  both  which  it  evidently  con- 
lifts  ;  one  hundred  pounds  weight  of  fand  yielding  above  one  hun¬ 
dred  and  fifty  pounds  weight  of  glafs. 

The  fame  learned  doctor  gives  us  a  precife  and  accurate  enume¬ 
ration  of  the  feveral  characters,  or  properties  o f  glafs,  whereby  it  is 
diftinguifhed  from  all  other  bodies,  viz.  i.  That  it  is  an  artificial 
concrete  of  fait  and  fand,  orftones.  2.  Fufiblc  bv  ftrong  fire.  3. 
Whenfufed,  tenacious  and  coherent.  4.  It  docs  not  wade  nor 
confume  in  the  fire.  5.  When  melted,  it  cleaves  to  iron.  6.  When 
it  is  red  hot,  it  is  dudtile,  and  may  be  fafliioned  into  any  form  ;  but 
not  malleable ;  and  capable  of  being  blown  into  a  hollownefs,  which 
no  mineral  is.  7.  Frangible  when  thin,  without  annealing.  8. 
Friable,  when  cold.  9.  Diaphanous,  whether  hot  or  cold.  10. 
Flexible  and  elaftic.  11.  Diifoluble  by  cold  and  moifture.  12. 
Only  capable  of  being  graven  or  cut  with  a  diamond,  or  other  hard 
ftone  and  emery.  13.  Receives  any  dye  or  colour  both  externally 
and  internally.  14.  Not  diffolnble  by  aquafortis,  aqua  regia,  or 
mercury.  15.  Neither  acid  juices  nor  any  other  matter  extract  ei¬ 
ther  colour,  tafte,  or  anyother  quality  from  it.  16.  Admits  of  po- 
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li  filing.  17.  Neither  lofes  weight  nor  fubftance  by  the  lodge  ft  and 
moft  frequent  ufe.  18.  Gives  fufion  to  other  metals,  and  foftens 
them.  19.  The  moft  pliable  thing  in  the  world,  and  that  which 
belt  retains  the  fafhion  given  it.  20.  Not  capable  of  being  calcined. 
2i.  An  open  glafs  being  filled  with  water  in  the  fummer-time,  will 
gather  drops  of  water  on  the  outfide,  juft  fo  far  as  the  water  on  the 
infide  reaches ;  and  a  perfon’s  Neath  blown  on  it  will  manifeftly 
moiften  it.  22.  Little  glafs  balls  filled  with  water,  mercury,  and 
other  liquor,  and  thrown  into  the  fire  ;  as  alfo  drops  of  green  glafs 
being  broken,  will  fly  afunder  with  a  great  noife.  23.  Neither 
wine,*  beer,  nor  any  other  liquor,  will  make  it  muftv,  or  change  it's' 
colour,  or  full  it.  24.  It  may  be  cemented,  as  fione,  and  metals. 
25.  A  drinking  glafs,  partly  filled  with  water,  and  rubbed  on  the 
brim  with  a  wet  finger,  yields  mufical  notes,  higher  or  lower  as  the 
glafs  is  more  or  lefs  full,  and  will  make  the  liquor  frifk  and  leap. 

Materials  fir  making  of  Glass.  The  materials  whereof  glafs  is 
made,  we  have  already  mentioned  to  be  fait  and  fand,  or  ftoncs. 
The  fait  here  ufed,  is  procured  from  a  fort  of  afhes,  brought  from 
the  Levant,  called  polverine,  or  rochetta  ;  which  allies  are  thofe  of 
a  fort  of  water-plant,  called  kali,  cut  down  in  fummer,  dried  in 
thcfun,and  burnt  in  heaps,  either  on  the  ground,  or  on  iron  grates: 
the  afhes  failing  into  a  pit,  grow  info  a  hard  mdfs,  or  ftone,  fit  for 
ufe.  See  the  articles  K a  1. 1,  and  Polverine. 

To  extract  the  fait,  thefe  afiies  or  polverine,  are  powdered  and 
lifted,  then  put  into  boiling  water,  and  there  kept  till  one  third  of 
the  water  be  confirmed  ;  the  whole  being  ftirred  up  from  time  to 
time,  that  the  afhes  may  incorporate  with  the  fluid,  and  all  it’s  falts 
b’e  extracted  :  then  the  veflel  is  filled  up  with  new  water,  and  boiled 
over  again,  till  one  half  be  confirmed  ;  what  remains  is  a  fort  of 
lee,  ftrongly  impregnated  with  fait.  This  lee,  boiled  over  again  in 
frefn  coppers,  thickens  in  about  24  hours,  and  ihoots  it’s  fait;  which 
is  to  be  laded  out  as  it  ihoots,  into  earthen  pans,  and  thence  into 
wooden  fats  to-  drain  and  dry.  This  done,  it  is  grofsly  pounded, 
and  thus  put  into  a  fort  of  oven,  called  calcar,  to  dry.  It  may  be 
added,  that  there  are  other  plants,  beltdes  kali,  which  yield  a  fait 
fit  for  glafs:  fuch  are  the  alga,  or  fca- weed,  the  common  way- 
thiftle,  bramble,  hops,  wormwood,  word,  tobacco,  fern,  and 
the  whole  leguminous  tribe,  as  peas,  beans,  Ac.  The  fand  or  fionc, 
called  by  the  artifts  tarfo,  is  the  fecond  ingredient  in  glafs,  and  that 
which  gives  it  the  body  and  firmnefs.  '1  hefe  floncs,  Agrictola  ob¬ 
ferves,  muft  be  filch  as  will  fufe  ;  and  of  thefe  fuch  as  are  white 
and  tranfparent  are  heft;  fo  that  cryftal  challenges  the  .precedency 
of  all  others. 

At  Venice,  they  chiefly  ufe  a  fort  of  pebble  found  in  the  river 
Tefino,  refembling  white  marble,  and  called  cuogolo.  Indeed  Ant. 
Neri  affures  us,  that  all  ftoncs  which  will  ltrike  fire  with  fteel,  are 
fit  to  vitrify ;  but  Dr.  Merret  {hews,  that  there  are  fome  exceptions 
from  this  rule.  Flints  are  admirable ;  and  when  calcined,  powdered 
and  fearced,  make  a  pure  white  crystalline  metal ;  but  the  expence 
of  preparing  them  makes  the  matters  of  our^/r//}-houfes  fparing  of 
their  ufe.  Where  proper  ftones  cannot  be  fo  conveniently  had,  fand 
is  ufed;  which  fhould  be  white  and  fmall,  and  well  wafhed,  before 
it  be  applied  :  fuch  is  ufually  found  in  the  mouths  and  fides  of  rivers. 
Our  glafs- houfes  are  furnifhed  with  a  fine  fand  for  cryftal,  from 
Maidftone,  the  fame  with  that  ufed  for  fand-boxes,  and  in  fcouring; 
and  wfith  a  coarfcr  for  green  glafs,  from  Woolwich. 

For  cryftal  glafs ,  to  200  lb.  of  tarfo,  pounded  fine,  they  put  1 30  lb. 
of  fait  of  polverine;  mix  them  together,  and  put  them  into  the  cal¬ 
car,  a  fort  of  reverberatory  furnace,  being  firft  well  heated.  Fiere 
they  remain  baking,  frying,  and  calcining  for  five  hours  ;  during 
which  the  workman  keeps  mixing  them  with  a  rake  to  make  them 
incorporate  ;  when  taken  out,  the  mixture  is  called  frit,  crbollito. 

It  may  be  further  obferved,  that  glafs  might  be  made  by  imme¬ 
diately  melting  the  materials,  without  thus  calcining,  and  making 
them  frit  :  but  the  operation  would  be  much  more  tedious.  A  glajs 
much  harder  than  any  prepared  in  the  common  way,  may  be  made 
by  means  of  borax,  in  the  following  manner  :  Take  four  ounces  of 
borax,  and  an  ounce  of  fine  white  land,  reduced  to  powder,  and 
melt  them  together  in  a  large  clofe  crucible  fet  in  a  wind  furnace, 
keeping  a  ftrong  fire  for  half  an  hour  :  then  take  out  the  crucible, 
and  when  cold,  break  it ;  and  there  will  be  found  at  the  bottom  a 
hard  pure  glafs,  capable  of  cutting  common  glafs  almoft  like  a  dia¬ 
mond.  This  experiment  duly  varied,  fays  Dr.  Shaw,  may  lead  to 
fome  confiderable  improvements  in  the  art  of  glafs,  enamels,  and 
artificial  gems.  It  fhews  us  an  expeditious  method  of  making  £■/«/} 
without  the  ufe  of  fixed  falts,  which  has  generally  been  thought  an 
effential  ingredient  in  glafs,  and  which  is  the  ingredient  that  gives 
common  glafs  it’s  foftnels  ;  and  it  is  not  yet  known,  whether  cal¬ 
cined  cryltal,  or  other  fubftances,  being  added  to  this  fait  inftead 
of  fand,  might  not  make  a  glafs  approaching  to  the  nature  of  a  dia¬ 
mond. 

Kinds  of  G  lass.  Of  thefe  materials  wc  have  many  forts  of  glafs 
made,  which  may  principally  be  diftinguifhed  according  to  their 
beauty:  as  the  cryltal  flint  glafs,  the  cryftal  white  glafs,  the  green 
glafs,  and  the  bottle  glafs.  Again  thefe  forts  are  diftinguifhed  by 
their  feveral  ufes  ;  as  plate  or  coach-glaflis,  looking -glajjis,  optic- 
glafj'es,  &c.  which  are  made  Qf  the  firlt  lort.  The  fecond  fort  in¬ 
cludes  crown-glafs,  toys,  phials,  drink \ng-glrf/cs,  Ac.  The  third 
fort  is  well  known  by  it’s  colour,  and  the  fecond  by  it’s  form. 

Balas- coloured  Glass  is  made  thus :  put  into  a  pot  cryftal  frit, 
thrice  wafhed  in  water;  tinge  this  with  manganefe,  prepared  into  a 
clear  purple  ;  to  this  add  atu'men  cativum ,  lifted  fine,  in  fmall  quan¬ 
tities,  and  at  feveral  times  :  this  will  make  the  glajss row  yeliowifh, 
and  a  little  reddifh,  but  not  blackifh,  and  always  crimp  ate  s  the  man¬ 
ganefe.  The  laft  time  you  add  mangande,  give  no  more  of  the 
alumen  cativum,  unlels  the  colour  be  too  full.  Thus  will  the  glafs 
be  exactly  of  the  colour  of  the  halas  ruby. 

Purple  Glass,  nf  a  deep  and  bright  colour,  may  be  produced,  by 
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adding  to  ten  pounds  of  either  of  the  com pofit ions  for  hard  glafs,  above 
defcribed,  fix  drams  of  zaffer  and  one  dram  of  gold,  precipitated  by 
tin :  or  to  the  fame  quantity  of  either  compofition  one  ounce  of  manga- 
nefe,  and  half  an  ounce  of  zaffer.  The  colour  of  amethyst  may  be 
imitated  in  this  way.  See  Ruby  Glass. 

Red  Glass.  A  blood-red  glafs  may  be  made  in  the  following 
manner:  put  fix  pounds  of  glafs  of  lead,  and  ten  pounds  ol  common 
glafs,  into  a  pot  glazed  with  white  glafs.  When  the  whole  is  boiled 
and  refined,  and  by  fmall  quantities,  and  at  fmall  dillances  of  time, 
copper  calcined  to  a  rednels,  as  much  as  on  repeated  proofs,  is  found 
iufficient;  then  add  tartar  in  powder  by  fmall  quantities  at  a  time,  till 
the  glafs  is  become  as  red  as  blood  ;  and  continue  adding  one  or 
other  of  the  ingredients  till  the  colour  is  quite  perfect. 

Greek  Glass.  The  finelt  method  of  giving  this  beautiful  colour 
to  glafs  is  this.  Take  five  pounds  of  ciyftalline  metal,  that  has  been 
palled  feveral  times  through  water,  and  the  fame  quantity  of  the  com¬ 
mon  white  metal  of  polverine,  four  pounds  of  common  polverine  frit, 
and  three  pounds  of  red  lead;  mix  the  red  lead  well  with  the  frit,  and 
then  put  all  into  a  pot  in  the  furnace.  In  a  few  hours  the  whole  mafs  will 
be  well  purified  ;  then  calf  the  whole  into  water,  and  feparate,  and  take 
out  the  lead  ;  then  return  the  metal  into  the  pot,  and  let  it  Rand  a  day 
longer  in  fulion ;  then  put  in  the  powder  of  the  refiduum  of  the  vitriol 
of  copper,  and  a  very  little  crocus  martis,  there  will  be  produced  a 
mofi  lively  and  elegant  green,  fcarce  inferior  to  that  of  the  oriental  eme¬ 
rald.  There  are  many  ways  of  giving  a  green  to  glafs,  but  all  are 
greatly  inferior  to  this. 

Yellow  Glass.  Yellow glaffes  may  be  obtained  with  certain 
preparations  of  iron,  particularly  with  Pruffian  blue.  But  Dr. 
Lewis  obferves,  that  the  colour  does  not  conlfantly  fucceed,  nor  ap¬ 
proach  to  the  high  yellow  of  gold,  with  filver  or  iron.  The  neareR 
imitations  of  gold  which  he  has  been  able  to  produce,  have  been  ef- 
fe&ed  with  antimony  and  lead.  Equal  parts  of  the  glafs  of  antimony, 
of  Hint  calcined  and  powdered,  and  of  minium,  formed  a  glafs  of  a 
high  yellow;  and  with  two  parts  of  glafs  of  antimony,  two  of  mi¬ 
nium,  and  three  of  powdered  flint,  the  colour  approached  Rill  more 
to  that  of  gold.  The  lafl  compofition  exhibited  a  multitude  of  fmall 
fparkles  interfperfed  through  it’s  whole  fubRance,  which  gave  it  a  beau¬ 
tiful  appearance  in  the  mafs,  but  were  really  imperfections  owing  to 
air-bubbles. 

Furnaces  for  making  Glass.  In  the  manufacture  of  glafs ,  there 
aye  three  forts  of  furnaces  ;  one  is  for  the  frit,  called  the  calcar.  The 
fecond  is  for  working  the  glafs.  The  third  ferves  to  anneal  the  glafs, 
and  is  called  the  leer.  The  calcar  refembles  an  oven  10  feet  long,  7 
broad,  and  2  deep.  The  fuel,  which  in  England  is  fea-coal,  is  putin 
a  trench  on  one  fide  of  the  furnace,  and  the  flame,  reverberating  from 
the  roof  upon  the  frit,  calcines  it. 

The  glafs  furnace,  or  working  furnace,  is  of  a  circular  form  of  3 
yards  diameter,  and  2  high;,  and  is  divided  into  3  parts,  each  of 
which  is  vaulted.  T  he  lower  part  is  properly  called  the  crown,  and 
is  made  in  that  form.  It’s  ufe  is  to  keep  a  brifk  fire  of  coal  and 
wood,  which  is  never  put  out.  The  mouth  of  it  is  called  the  bocca. 

»  here  are  feveral  holes  in  the  arch  of  this  crown,  through  which  the 
flames  pafs  into  the  fecond  vault  or  partition,  and  reverberate  into 
tjie  pots  filled  with  the  ingredients  above-mentioned.  Round  the 
infide  are  eight  or  more  pots  placed,  and  piling  pots  on  them. .  The 
number  of  pots  is  always  double  that  of  the  boccas,  or  mouths,  or  of 
the  number  of  workmen,  that  each  may  have  one  pot  refined  to  work 
out  of,  and  another  for  metal  to  refine  in,  while  he  works  out  the 
other.  Through  the  working-holes  the  metal  is  taken  out  of  the  pots, 
and  the  pots  are  put  into  the  furnace.  Thefe  holes  arc  flopped  with 
moveable  covers,  made  of  lute  and  brick,  to  fkreen  the  workmen’s 
eyes  from  the  fcorching  flames.  On  each  fide  the  bocca,  or  mouth, 
is  a  boccorella,  or  little  hole,  out  of  which  coloured  glafs  or  finer  me¬ 
tal  is  taken  from  the  piling-pot.  Above  this  oven,  there  is  a  third 
oven  or  leer,  about  5  or  6  yards  long,  where  the  veiTels  or  glafs  is  an¬ 
nealed  or  cooled  ;  this  part  confifls  of  a  tower,  befides  the  leer,  into 
which  the  flame  afeends  from  the  furnace.  The  tower  has  two 
mouths  through  which  the  glaffes  are  put  in  with  a  fork  and  fet  on  the 
floor  or  bottom,  but  they  are  drawn  out  in  iron  pans,  called  fraches, 
through  the  leer,  to  cool  by  degrees,  fo  that  they  are  quite  cold  by 
the  time  thfey  reach  the  mouth  of  the  leer,  which  enters  the  farofel  or 
room,  where  the  glaffes  are  to  be  Rowed. 

The  green  glafs  furnace  is  l'quare,  having  at  each  angle  an  arch 
for  annealing  and  cooling  the  glaffes.  The  metal  is  wrought  on  two 
oppofite  fides,  and  on  the  other  two  they  have  their  calcars,  into 
which  are  made  linnet  holes  for  the  fire  to  come  from  the  furnace  to 
bake  the  frit,  and  to  difeharge  the  fmoke:  fires  are  made  in  the 
arches  to  anneal  the  work  ;  fo  that  the  whole  procefs  is  done  in  one 
furnace. 

Thefe  furnaces  muR  not  be  made  of  brick,  but  of  Tandy  Rone.  In 
France,  they  build  the  outfide  of  brick  ;  and  the  inner  part,  to  bear 
the  fire,  is  made  of  a  fort  of  fuller’s  earth,  or  tobacco-pipe  clay,  of 
which  earth  they  alfo  make  their  melting-pots. 

Mr.  Blancourt  obferves  that  the  worfl  and  rougheR  work  in  this 
art  is  the  changing  the  pots,  when  they  are  worn  out  or  cracked. 
In  this  cafe  the  great  working  hole  muR  be  uncovered,  the  faulty 
pot  muff  be  taken  out  with  iron  hooks  and  forks,  and  a  new  one 
muff  be  fpeedily  put  in  it’s  place  through  the  flames  by  the  hands 
only.  For  this  work  the  operator  guards  himfelf  with  a  garment 
made  of  lkins  in  the  fliape  of  a  pantaloon,  that  covers  him  alTbut  his 
eyys,  and  is  made  as  wet  as  poflible :  the  eyes  are  defended  with  a 
proper  fort  of  glafs. 

Inflrumeuts  ujed  in  making  Glass.  The  inflruments  made  ufe  of 
in  this  work  may  be  reduced  to  the  following:  a  blowing  pipe  made 
of  iron,  about  two  feet  and  a  half  long,  with  a  wooden  handle.  An 
iron  rod  to  take  up  the  glafs,  after  it  is  blown,  and  to  cut  off  the 
former.  Scill'ars  to  cut  the  glafs,  when  it  comes  off  from  t’  3  firfl 
hollo vY  iron.  Sheers  to  cut  and  fliape  great  glaffes,  &c.  A  large 
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iron  ladle,  with  the  end  of  the  handle  cafed  with  wood  to  take  the 
metal  cut  of  the  refining  pot,  and  put  it  into  the  workmen’s  pots. 
A  fmall  iron  ladle,  cafed  in  the  fame  manner,  to  take  oft'  the  alka¬ 
line  fait,  that  Iwims  at  top.  Shovels,  one  like  a  peel  to  take  up  the 
great  glaffes,  another  like  a  fire-fhovel  to  feed  the  furnace  with  coals. 
A  hooked  iron  fork,  to  Rir  the  matter  in  the  pots.  An  iron  rake  for 
the  lame  purpofe,  and  to  Rir  the  frit.  An  iron  fork,  to  change  or 
pull  the  pots  out  of  the  furnace,  &c. 

Working  or  blowing  round.  Glass.  «  The  tools  thus  provided,  the 
workman  dips  his  blowing-pipe  into  the  melting-pot,  and  by  turning 
it  about,  the  metal  Ricks  to  the  iron  more  firmly  than  turpentine. 

This  he  repeats  four  times,  at  each  time  rolling  t^e  end  of  his  in- 
llrument  with  the  hot  metal  thereon,  on  a  piece  of  iron,  by  the  fide 
ot  which  is  a  veffel  of  water,  which  helps  to  cool,  and  fo  to  confoli- 
date,  and  to  difpofe  that  matter  to  bind  more  firmly  what  is  to  be 
taken  next  out  of  the  melting-pot.  But  after  he  has  dipped  a  fourth 
time,  and  the  workman  perceives  there  is  metal  enough  on  the  pipe, 
he  claps  his  mouth  immediately  to  the  other  end  of  it,  and  blows 
gently  through  the  iron  tube,  till  the  metal  lengthens  like  a  bladder, 
about  a  toot.  Then  he  rolls  it  on  a  marble  Rone  a  little  while  to 
pohfh  it,  and  blows  a  fecond  time,  by  which  he  brings  it  to  the 
lhape  of  a  globe,  of  about  18  or  20  inches  in  circumference.  Every 
time  he  blows  into  the  pipe,  he  removes  it  quickly  to  his  cheek, 
otherwife  he  would  be  in  danger,  by  often  blowing,  of  drawing  the 
flame  into  his  mouth.  And  this  globe  may  be  flattened  by  returning 
it  to  the  fire,  and  brought  into  any  form  by  Ramp-irons,  which  are 
always  ready. 

When  the  glafs  is  thus  blown,  it  is  cut  off  at  the  collet  or  neck, 
which  is  the  narrow  part  that  Ruck  to  the  iron.  The  method  of  per¬ 
forming  this  is  as  follows  :  the  veflel  is  refled  on  an  iron  bar,  and  a 
drop  of  water  being  laid  on  the  collet,  it  will  crack  about  a  quarter  of 
an  inch,  and  with  a  flight  Rroke  or  cut  with  the  fheers,  will  imme¬ 
diately  feparate  the  collet. 

Fhis  being  done,  the  operator  dips  his  iron  rod  into  the  melting- 
pot,  by  which  he  extraiffs  as  much  metal  as  ferves  to  confolidate  the 
glafs  he  has  made  to  the  end  of  his  rod,  and  applies  it  to  tlltr  bottom 
ot  his  work,  or  that  oppofite  to  the  opening  made  by  the  breaking  of 
the  collet.  In  this  pofition  the  glals  is  carried  to  the  bocca,  to  be 
heated  and  Raided  ;  by  which  means  it  is  again  reduced  to  fo  foft  a 
Rate  that  it  may,  by  the  help  of  an  iron  inflrument,  be  pierced, 
opened,  and  widened  without  breaking.  But  the  veflel  is  not  quite 
fmilhed  till  it  has  been  returned  to  the  great  bocca,  where  it  is  again 
thoroughly  heated  and  turned  about  with  a  quick  circular  motion, 
and  opened  to  the  intended  lize  by  the  heat  and  motion.  If  any 
fuperfluities  remain,  they  are  cut  off  with  the  fhears  ;  for  till  the  glafs 
is  cool,  it  continues  in  a  foft  and  flexible  Rate.  It  is  then  taken  Rom 
the  bocca  and  carried  to  an  earthen  bench  covered  by  coals  almofl  ex- 
tinguiflied,  where  it  is  kept  continually  turning  till  it  is  fufficiently 
cool,  by  which  the  furface  is  preferred  fmooth  and  even,  when,  by  a 
flight  Rroke  by  the  hand  of  the  workman,  the  veflel  is  feparated  from 
the  iron  rod. 

Working  or  blowing  Table  Glass.  The  above  method,  in  every 
particular,  is  applicable  to  the  working  of  window  or  table  glafs,  till 
the  blowing  iron  has  been  dipped  the  fourth  time ;  for  then,  inAead 
of  rounding  it,  the  workman  blows  and  fo  manages  the  metal  upon 
the  iron  plate,  that  it  extends  two  or  three  feet  in  length,  in  the 
form  of  a  cylinder.  This  cylinder  is  again  put  Into  the  fire  and  blown 
a  fecond  time,  and  the  operation  repeated  till  it  is  extended  to  the 
dimenfions  required  ;  the  fide  to  which  the  pipe  is  fixed,  diminifhing 
gradually,  till  it  terminates  in  a  conical  form.  So  that  to  bring  both 
ends  nearly  to  the  fame  diameter,  the  workman  adds,  while  the  glafs 
is  thus  flexible,  a  little  hot  metal  to  the  end  oppofite  to  the  pipe,  and 
draws  it  out  with  a  pair  of  iron  pincers,  and  immediately  cuts  off  the 
fame  end,  by  dropping  on  it  a  little  cold  water.  The  cylinder  being  thus 
opened  at  one  end,  it  is  carried  back  to  the  bocca,  where,  by  the 
help  of  cold  water,  it  is  cut  off  about  eight  or  ten  inches  from  the  end 
of  the  pipe  or  rod;  and  the  whole  cylinder  laid  open  by  the  fliears, 
and  laid  on  a  copper  table,  where  it'  falls  into  a  flat  form,  opening 
like  a  fheet  of  papei . 

Gaffing  or  running  of  large  Looking-GhASS  Plates.  The  furnace 
is  of  a  very  large  dimenfion,  environed  with  feveral  ovens,  or  an¬ 
nealing  furnaces,  called  carquaffes,  befides  others  for  making  of 
frit,  and  calcining  old  pieces  ot  glafs.  'Fhis  furnace,  before  it  is  fit 
to  run  glafs,  coRs  3,5001.  It  leldotn  larts  above  3  years,  and  even 
in  that  time  it  muR  be  refitted  every  6  months.  It  takes  6  months 
to  rebuild  it;  and  3  months  to  refit  it.  The  melting  pots  are  as  big 
as  large  hogfheads,  and  contain  about  two  thoufand  weight  of  metal. 
If  one  of  them  burfls  in  the  furnace,  the  lofs  of  the  matter  and 
time  amounts  to  250I.  The  heat  ot  this  furnace  is  fointenfe,  that 
a  bar  of  iron  laid  at  the  mouth  thereof  becomes  red  hot  in  lefs  than 
half  a  minute.  The  materials  in  thefe  pots  are  the  fame  as  defcribed 
before.  When  the  furnace  is  red-hot,  thefe  materials  are  put  in  at 
three  different  times,  becaufe  that  helps  the  fufion  ;  and  in  24  hours 
they  are  vitrified,  refined,  fettled,  and  fit  for  cafling.  The  metal  is 
then  put  into  a  large  pot  called  a  ciflern.  Thefe  ciflerns  are  filled  in 
the  furnace,  and  remain  therein  6  hours  after  they  are  filled,  and 
then  are  hooked  out  by  the  means  of  a  large  iron  chain,  guided  by  a 
pulley  by  two  or  more  men.  When  the  ciflern  is  brought  to  'the 
cafling-table,  they  flip  off  the  bottom  of  the  ciflern,  and  out  rufhes  a 
torrent  ot  flaming  matter  upon  the  table :  this  matter  is  confined  to 
certain  dimenfions  by  iron  rulers,  which  are  moveable,  retain  the  fluid 
matter,  and  determine  the  width  of  the  glafs,  while  a  man  with  a 
roller  refling  on  the  edge  of  the  iron  rulers,  reduces  it  as  it  cools  to  an 
equal  thicknefs,  which  is  done  in  the  fpace  of  a  minute.  This  table 
is  fupported  on  a  wooden  frame,  with  truflles  for  the  convenience  of 
moving  to  the  annealing  furnace  ;  into  which,  Rrewed  with  fand,  the 
new  piate  is  flioved,  where  it  will  harden  in  about  ten  dajs.  After 
this  the  glafs  needs  only  be  ground,  polifhed,  and  foliated  for  ufe. 
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The  manner  of  grinding  and  preparing  L o o  K  i  N G  -glaffes  is  as  fol¬ 
lows  : — A  plate  of  glafs  is  ffixed  to  a  horizontal  tabic,  and  to  another 
lelfer  table  is  fixed  another  plate,  over  the  hind  part  of  which  is  added 
a  box  loaded  with  ftones,  and  other  weights.  Over  the  firft  plate  is 
l'prinkled  fine  fand  and  water,  in  a  fufficient  quantity  for  the  grind¬ 
ing,  and  the  fecund  or  lei's  plate  is  laid  »n  it,  and  thus  worked  this 
way  and  that  way,  till  each  has  planed  the  other’s  furface.  As  they 
begin  to  grow  fmoother,  finer  fand  is  ufed,  and  at  laft  powder  of 
fmalt.  Being  thus  fitted  for  polilhing,  a  wooden  parallelopiped, 
lined  with  Tripoli  earth,  or  burnt  tin,  tempered  with  water,  is  laid 
on  the  plate,  and  worked  to  and  again,  till  the  glafs  hath  got  a  perfeCt 
jjoliture. 

It  is  found  extremely  difficult  to  bring  a  glafs  to  an  exaCl  planenefs. 
Hevelius  judges  more  art  required  to  bring  glafs  to  a  perfect  plane 
than  to  a  fphere.  For  polilhing  large  plates  of  glafs,  they  have  a 
machine  for  the  purpofe.  See  Glass. 

The  plates  being  polifhed,  a  thin  blotting  paper  is  fpread  on  a 
table  or  marble  flab,  and  fprinkled  with  fine  powdered  chalk  ;  and 
this  done,  over  the  paper  is  laid  a  thin  lamina  or  leaf  of  tin,  on  which 
is  poured  mercury,  which  is  to  be  equally  diftributed  over  the  leaf, 
with  a  hare’s  toot  or  cotton.  Over  the  leaf  is  laid  a  very  thin  fmooth 
paper,  of  which  the  kind  called  fan-paper  is  belt,  and  over  that  the 
glafs-pfate.  With  the  left  hand  the  ^Az/jr-plate  is  prefled  down,  and 
with  the  right  the  paper  is  gently  drawn  out ;  which  done,  the  plate 
is  covered  with  a  thicker  paper,  and  loaden  with  a  greater  weight,  that 
the  fuperfluous  mercury  may  be  driven  out,  and  the  tin  adhere  more 
clofely  to  the  glafs.  When  it  is  dried,  the  weight  is  removed,  and  the 
hoking-glafs  is  complete. 

Some  ufe  an  ounce  of  mercury  with  half  an  ounce  of  marcafite  or 
bifmuth,  melted  by  the  fire ;  and  left  the  mercury  evaporate  in  fmoke, 
pour  it  into  cold  water ;  and  when  cold,  fqueeze  it  through  a  cloth 
or  leather.  Some  alfo  add  a  quarter  of  an  ounce  of  lead  and  tin  to  the 
marcafite,  that  the  glafs  may  dry  the  fooner.  See  Foliating. 

Painting  in  Glass.  The  ancient  manner  of  painting  in  glafs  was 
very  limple,  and  confequently  very  eafy  ;  it  confided  in  the  mere 
arrangement  of  pieces  of  glafs  of  different  colours  in  fome  fort  of 
fymmetry,  and  conftituting  what  is  now  called  Mofaic  work.  See 
the  article  Mosaic. 

In  procefs  of  time  they  came  to  attempt  more  regular  defigns,  and 
alfo  to  reprefent  figures  heightened  with  all  their  fhades  ;  yet  they 
proceeded  no  farther  than  the  contours  of  the  figures  in  black  with 
water-colours,  and  hatching  the  draperies  after  the  fame  manner  on 
glaffes  of  the  colour  of  the  objeft  the)’  defigned  to  paint.  For  the 
carnation,  they  ufed  glafs  of  a  bright  red  colour  ;  and  upon  this  they 
drew  the  principal  lineaments  of  the  face,  &c.  with  black. 

But  in  time,  the  tafte  for  this  fort  of  painting  improving  con- 
fiderabiy,  and  the  art  being  found  applicable  to  the  adorning  of 
churches,  bafllics,  &c.  they  found  out  means  of  incorporating  the 
colours  in  the  glafs  itfelf,  by  heating  them  in  the  fire  to  a  proper 
degree,  having  firlt  laid  on  the  colours.  The  colours  ufed  in  paint¬ 
ing  or  ftaining  of  glafs  are  very  different  from  thofe  ufed  in  painting 
either  in  water  or  oil  colours.  See  the  article  Colour. 

For  black,  take  feales  of  iron,  one  ounce  ;  feales  of  copper,  one 
ounce  ;  jet,  half  an  ounce;  reduce  them  to  powder,  and  mix  them. 
For  blue,  take  powder  of  blue,  one  pound  ;  fal  nitre,  half  a  pound  ; 
mix  them  and  grind  them  well  together.  For  carnation,  take  red 
chalk,  eight  ounces;  iron  feales  and  litharge  of  filver,  of  each  two 
ounces ;  gum  arabic,  half  an  ounce  diffolved  in  water ;  grind  all  to¬ 
gether  for  half  an  hour  very  itiff ;  then  put  it  in  a  glafs  and  Air  it  well, 
and  let  it  Hand  to  fettle  fourteen  days.  For  green,  take  red  lead,  one 
pound  ;  feales  of  copper,  one  pound  ;  and  flint,  five  pounds  ;  divide 
them  into  three  parts  ;  and  add  to  them  as  much  fal  nitre ;  put  them 
into  a  crucible,  and  melt  them  with  a  flrong  fire  ;  and  when  it  is  cold, 
powder  it,  and  grind  it  on  a  porphyry.  For  gold  colour,  take  fil¬ 
ver,  an  ounce  ;  antimony,  half  an  ounce,  melt  them  in  a  crucible  ; 
then  pound  the  mafs  to  powder,  and  grind  it  on  a  copper  plate; 
add  to  it  yellow  oker,  or  brick-dull  calcined  again,  fifteen  ounces ; 
and  grind  them  well  together  with  water.  For  purple,  take  mi¬ 
nium,  one  pound ;  brown  flone,  one  pound ;  white  flint,  five 
pounds  ;  divide  them  into  three  parts,  and  add  to  them  as  much  fal 
nitre  as  one  of  thefe  parts  ;  calcine,  melt,  and  grind  it  as  you  did  the 
green.  For  red,  take  jet,  four  ounces;  litharge  of  filver,  two  ounces  ; 
red  chalk,  one  ounce ;  powder  them  fine  ;  and  mix  them.  For  white, 
take  jet,  two  parts;  white  flint,  ground  on  a  glafs  very  fine,  one 
part ;  mix  them.  For  yellow,  take  fpanifh  brown,  ten  parts;  leaf 
filver,  one  part ;  antimony,  half  a  part ;  put  all  into  a  crucible,  and 
Calcine  them  well. 

In  the  windows  of  ancient  churches,  &c.  there  are  to  be  feen  the 
mod  beautilul  and  vivid  colours  imaginable,  which  far  exceed  any 
of  thofe  ufed  by  the  moderns,  not  i'o  much  becaufe  the  fecret  of 
making  thofe  colours  is  intirely  lofl,  as  that  the  moderns  will  not  go 
to  the  charge  of  them,  nor  be  at  the  neceflary  pains,  by  reafon  that 
this  fort  of  painting  is  not  now  fo  much  in  efteem  as  formerly. 
Thofe  beautiful  works  which  were  made  in  the  ^/a/r-houfes  w'ere  of 
two  kinds. 

In  fome  the  colour  was  diffufed  through  the  whole  fubftance  of 
the  glafs.  In  others,  which  were  the  more  common,  the  coloqr 
was  only  on  one  fide,  fcarce  penetrating  within  the  fubftance  above 
one  third  of  a  line  ;  though  this  was  more  or  lefs  according  to  the  nature 
of  the  colour  ;  the  yellow  being  always  found  to  enter  the  deepeft. 
I  hefe  laft,  though  not  (o  ftrong  and  beautiful  as  the  former,  were  of 
more  advantage  to  the  workmen,  .by  reafon  that  on  the  fame  glafs, 
though  already  coloured,  they  could  fhew  other  kinds  of  colours 
where  there  was  occafion  to  embroider  draperies,  enrich  them  with 
foliages,  or  reprefent  other  ornaments  of  gold,  filver,  &c. 

in  order  to  this,  they  made  ufe  of  emery,  grinding  or  wearing 
down  the  furface  of  the  glafs,  till  fuch  time  as  they  were  got  through 
the  colour  to  the  clear  glafs.  This  done,  they  applied  the  proper 
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colours  on  the  other  fide  of  the  glafs.  By  this  means,  the  new  colours 
were  hindered  from  running  and  mixing  with  the  former,  when  they 
expofed  th e glaffes  to  the  fire,  as  will  appear  hereafter. 

When  indeed  the  ornaments  were  to  appear  white,  the  glafs  was 
only  bared  of  it’s  colour  with  emery,  without  tinging  the  place  with 
any  colour  at  all  ;  and  this  was  the  manner  bv  which  they  w'rought 
their  iights,  and  heightenings,  or  all  kinds  of  colour. 

rhefirft  thing  to  be  done,  in  order  to  paint,  or  ftain  glafs,  in  the 
modern  way,  is  to  defign,  and  even  colour  the  whole  fubjedt.  on  paper. 
T  hey  then  choofe  fuch  pieces  of  glafs  as  are  clear,  even,  and  fmooth, 
and  proper  to  receive  the  feveral  parts,  and  proceed  to  diftribute  the 
defign  itfelf,  or  papers  it  is  drawn  on,  into  pieces  fuitable  to  thofe  of 
the  glafs ;  always  taking  care  that  the  glaffes  may  join  in  the 
contours  ot  the  figures,  and  the  folds  ol  the  draperies  ;  that  the 
carnations,  and  other  finer  parts,  may  not  be  impaired  by  the  lead 
with  which  the  pieces  are  to  be  joined  together.  The  diftribution 
being  made,  they  mark  all  the  glaffes  as  well  as  papers,  that  they 
may  be  known  again :  which  done,  applying  every  part  of  the 
defign  upon  the  glafs  intended  for  it,  they  copy,  or  transfer,  the 
defign  upon  this  glafs  with  the  black  colour  diluted  in  gum-water,  by 
tracing  and  following  all  the  lines  and  ftrokes  as  they  appear  through 
the  glafs  with  the  point  of  a  pencil. 

When  thefe  ftrokes  are  well  dried,  which  will  happen  in  about 
tvyo  days,  the  work  being  only  in  black  and  white,  they  give  a 
flight  wafh  over  with  Urine,  gum  arabic,  and  a  little  black;  and 
repeat  it  feveral  times,  according  as  the  iliades  are  defired  to  be 
heightened,  with  this  precaution,  never  to  apply  a  new  wafh  till  the 
former  is  fufficiently  dried. 

'  This  done,  the  lights  and  rifings  are  given  by  rubbing  off  the 
colour  in  the  refpedtive  places  with  a  vvobden  point  or  the  handle  of 
a  pencil. 

As  to  the  ether  colours  above-mentioned,  they  are  ufed  with  gum- 
water,  much  as  in  painting  in  miniature  ;  taking  care  to  apply  them 
lightly  for  fear  ol  effacing  the  out-lines  of  the  defign;  or  even,  for 
the  greater  fecurity,  to  apply  them  on  the  other  fide  ;  efpecially 
yellow,  which  is  very  pernicious  to  the  othef  colours,  by  blending 
therewith.  And  here  too,  as  in  pieces  of  black  and  white,  par¬ 
ticular  regard  muft  always  be  had,  not  to  lay  colour  on  colour, 
or  lay  on  a  new  lay,  till  fuch  time  as  the  former  are  well  dried. 

It  may  be  added,  that  the  yellow  is  the  only  colour  that  pe¬ 
netrates  through  the  glajs,  and  incorporates  therewith  by  the  fire  ; 
the  reft,  and  particularly  the  blue,  which  is  very  difficult  to  ufe, 
remaining  on  the  furface,  or  at  ieaft  entering  very  little.  When 
the  painting  of  all  the  pieces  is  finifhed,  they  are  carried  to  the 
furnace,  or  oven,  to  anneal,  or  bake  the  colours. 

T  he  furnace  here  ufed  is  fmall,  built  of  brick,  from  eighteen  to 
thirty  inches  fquare  ;  at  fix  inches  from  the  bottom  is  an  aperture 
to  put  in  the  fuel,  and  maintain  the  fire.  Over  this  aperture  is  a 
grate,  made  of  three  fquare  bars  of  iron,  which  traverfe  the  furnace, 
and  divide  it  into  two  parts.  Two  inches  above  this  partition  is 
another  little  aperture,  through  which  they  take  out  pieces  to  ex¬ 
amine  how  the  codtion  goes  forward.  On  the  grate  is  placed  a 
fquare  earthen  pan,  fix  or  feven  inches  deep  ;  and  five  or  fix  inches 
leis  every  way  than  the  perimeter  of  the  furnace.  On  the  one  fide 
hereof  is  a  little  aperture,  through  which  to  make  trials,  placed  di- 
redlly  oppofite  to  that  of  the  furnaces  deftined  for  the  fame  end.  In 
this  pan  are  the  pieces  of  glafs  to  be  placed  in  the  following  manner. 
Firft,  the  bottom  ol  the  pan  is  covered  with  three  ftrata,  or  layers,  of 
quick  lime  pulverized;  thofe  ftrata  being  feparated  by  two  others  of 
old  broken  glajs,  the  defign  of  which  is  to  fecure  the  painted  glafs  from 
the  too  intenie  heat  of  the  fire.  This  done,  the  glaffes  are  laid 
horizontally  on  the  laft  or  uppermoft  layer  of  lime. 

The  firlt  row  of  glafs  they  cover  over  with  a  layer  of  the  fame 
powder,  an  inch  deep  ;  and  over  this,  they  lay  another  range  of  glaffes , 
and  thus  alternately  till  the  pan  is  quite  full  ;  taking  care  that  the  whole 
heap  always  end  with  a  layer  of  the  fame  powder. 

I  he  pan  being  thus  prepared,  they  cover  up  the  furnace  with  tiles, 
on  a  fquare  table  of  earthen  ware,  clofely  luted  all  round,  only  leaving 
five  little  apertures,  one  at  each  corner,  and  another  in  the  middle, 
to  ferve  as  chimnies.  Things  thus  dilpofed,  there  remains  nothing 
but  to  give  the  fire  to  the  work.  The  fire  for  the  firft  two  hours 
muft  be  very  moderate,  and  muft  be  inereafed  in  proportion  as 
the  coition  advances,  for  the  fpace  of  ten  ot  twelve  hours ;  in 
which  time  it  is  ufually  completed.  At  laft  the  fire,  which  at  firft 
was  charcoal,  is  to  be  of  dry  wood,  fo  that  the  flame  covers  the 
whole  pan,  and  even  iifues  out  at  the  chimnies. 

During  the  laft  hours,  they  make  effays,  from  time  to  time,  by 
taking  out  pieces  laid  for  the  purpofe  through  the  little  aperture  of 
the  furnace  and  pan,  to  fee  if  the  yellow  be  perfedt,  and  the  other 
colours  in  good  order.  When  the  annealing  is  thought  fufficient, 
they  proceed  with  great  hafte  to  extinguifh  the  fire,  which  otherwife 
would  foon  burn  the  colours,  arid  break  the  glaffes. 

Glass  of  lead,  a  glafs  made  with  the  addition  of  a  large  quantity 
of  lead  ;  ot  great  ufe  in  the  art  of  making  counterfeit  gems. 

The  method  of  making  it  is  this:  Put  a  large  quantity  of  lead 
into  a  potter’s  kiln;  and  keep  it  in  a  ftate  of  fufion,  with  a  moderate 
fire,  till  it  is  calcined  to  a  very  grey,  loofe  powder  :  then  fpread  it  011 
the  kijn,  and  give  it  a  greater  heat,  continually  ftirring  it,  to  keep 
it  from  gathering  into  lumps  ;  continue  this  feveral  hours,  till  the 
powder  become  ot  a  fair  yellow,  then  take  it  out  and  lift  it  fine: 
this  is  called  calcined  lead.  Take  of  this  calcined  lead  fifteen 
pounds,  and  cryftalline  or  other  frit,  twelve  pounds  ;  mix  thefe 
well  together ;  put  them  into  a  pot,  and  fet  them  in  the  furnace  for 
tpn  hours;  then  caft  the  whole,  which  will  now  be  perfedtly  melted, 
into  water  ;  feparate  the  loofe  lead  from  it,  and  return  the  metal  into 
the  pot ;  and  after  ftanding  in  fufion  twelve  hours'more,  it  will  be  fit 
to  work.  This  glafs  is  capable  of  all  the  colours  of  the  gems  in'  great 
perfection. 
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Glass  -porcelain,  the  name  given  by  many  to  a  modern  invention 
of  imitating  the  china-ware  with  glafs. 

The  method  of  making  it  is  this.  The  glafs-xene\s  to  be  con¬ 
verted  into  porcelain,  are  to  be  put  into  a  large  earthen  venel,  Inch 
as  the  common  fiive  earthen  diflies  are  baked  in,  or  into  fufficiently 
lame  crucibles ;  the  veflels  are  to  be  filled  with  a  mixture  ot  fine 
white  fand,  and  of  fine  gypfum,  or  plaifler-Aone,  burnt  into  what 
is  called  plailler  of  Paris,  and  all  the  interflices  are  to  be  filled  up 
with  the  fame  powder,  fo  that  the  i^/f-vefleis  may  no  where  touch 
either  one  another,  or  the  fide*  of  the  veffel  they  are  baked  in.  The 
veffel  is  then  to  be  covered  down  and  luted,  and  the  fire  does  the  reft 
of  the  work  ;  for  this  is  only  to  be  put  into  a  common  potter’s  fur¬ 
nace,  and  when  it  has  flood  there  the  ufual  time  of  the  baking  the 
other  veflels,  it  is  to  be  taken  out,  and  the  whole  contents  will  be 
found  no  longer  giajs ,  but  converted  into  a  white  opake  fubftance, 
which  is  a  very  elegant  porcelain,  and  has  almoft  the  properties  of  that 
of  China. 

The  powder  which  has  ferved  once,  will  do  again  as  well  as  frefti, 
and  that  for  a  great  many  times  :  nay,  it  feems  ever  fo  often.  _ 

Glass  -pots,  the  veflels  in  the  glafs  trade  ufed  for  melting  the 
glafs.  Thofe  for  the  white  glafs  works  are  made  of  a  tobacco-pipe 
clay,  brought  from  the  Ifle  of  Wight,  which  is  firft  well  wafhed, 
then  calcined,  and  afterwards  ground  to  a  fine  powder  in  a  mill  ; 
which  being  mixt  with  water,  is  then  trod  with  the  bare  feet  till  it 
is  of  a  proper  confidence,  to  mould  with  the  hands  into  the  proper 
fhape  of  the  veflels.  When  thefe  are  thus  made,  they  are  after¬ 
wards  annealed  over  the  furnace.  Thofe  for  the  green  glafs  work 
are  made  of  the  nonfuch,  and  another  fort  of  clay  from  StatFordfhire  ; 
they  make  thefe  fo  large  as  to  hold  three  or  four  hundred  weight  of 
metal.  And  belides  thefe,  they  have  a  fmall  fort  called  piling-pots, 
which  they  fet  upon  the  larger,  and  which  contain  a  finer  and  more 
nice  metal  fit  for  the  niceft  works. 

Glass  tides  are  of  various  lengths,  diameters,  and  forms,  ac¬ 
cording  to  the  experimental  purpofes  to  which  they  are  applied.  It 
has  been  oblerved,  that  glafs  tubes,  laid  before  the  fire  in  an  hori¬ 
zontal  pofition,  and  with  their  extremities  fupported,  have  had  a 
rotatory  motion  about  their  axis  ;  and  alfo  a  progreflive  motion  to¬ 
wards  the  fire,  even  when  their  fupports  are  inclining  from  the  fire, 
fo  that  the  tubes  will  move  a  little  upwards. 

When  the  progreflive  motion  of  the  tube  is  flopped  by  any  ob- 
ftacle,  it’s  motion  about  it’s  axis  will  ftill  continue.  When  the  tubes 
are  placed  in  a  nearly  upright  pofture  leaning  to  the  right  hand,  the 
motion  will  be  form  eaft  to  weft  ;  but  if  they  lean  to  the  left,  the 
motion  will  be  form  weft  to  eaft ;  and  the  nearer  they  are  placed 
to  the  perfe&Iy  upright  pofture,  the  lefs  the  motion  will  be  either 
way. 

If  the  tube  be  placed  horizontally  on  a  glafs  plane,  the  fragment, 
for  inftance,  of  coach  window  -glafs,  inftead  of  moving  towards  the 
fire,  it  will  move  from  it,  and  about  it’s  axis,  in  a  contrary  direc¬ 
tion  to  what  it  had  done  before.  Nay,  it  will  recede  from  the  fire, 
and  move  a  little  upwards,  when  the  plane  inclines  towards  the  fire. 

Neither  the  draught  of  air  up  the  chimney,  nor  attraction  or  re- 
pulflon,  are  the  caufe  of  thefe  phenomena.  It  feems  rather  owing 
to  the  fwellirig  of  the  tube  towards  the  fire  ;  for  allowing  fuch  fuel¬ 
ling,  gravity  mud  pull  the  tube  down,  when  fupported  near  if’s 
extremities  horizontally ;  and  a  frefti  part  being  expofed  to  the 
fire,  and  fwelling  out  again,  muft  fall  down  again,  and  fo  on  fuccef- 
iively  ;  which  will  produce  a  rotatory  motion  towards  the  fire. 


GLAUCOMA,  in  medicine,  the  name  of  a  difeafe  in  the  eye, 
wherein  the  cryftalline  humour  is  turned  ol  a  blueilh  or  greenilli  co¬ 
lour,  and  it’s  tranfparency  hereby  diminilhed. 

The  word  comes  from  7 Xauxoj,  glaucus,  eaft  us,  fea-green,  fky- 
coloured,  or  greyifh. 

Thofe  in  whom  this  diforder  is  forming,  difeover  it  hence,  that 
all  objects  appear  to  them  as  through  a  cloud  or  mift  ;  when  intirely 
formed,  the  vifual  rays  are  all  intercepted,  and  they  fee  nothing  at 
all. 

It  is  reckoned  incurable,  when  inveterate,  and  in  aged  perfons : 
and  even  under  other  circumftances,-  is  very  difficult  of  cure  ;  ex¬ 
ternals  proving  of  little  fervice. 

The  internals  beft  fuited  to  it,  are  thofe  ufed  in  the  gutta  ferena. 

GLAZIER,  or  Glasier,  an  artificer  or  dealer  in  glafs.  The 
principal  part  of  a  glazier  s  bufinefs  confifts  in  fitting  panes  and 
plates  of  glafs  to  the  fafhes  and  window-frames  of  houfes,  pictures, 
&c.  and  in  cleaning  the  fame. 

GLAZING,  the  polifliing  or  crufting  over  earthen-ware,  by 
running  melted  lead  or  litharge  over  it. 

The  common  ware  is  glazed  with  a  compofition  of  50  lb.  clean 
fand,  70  lb.  lead-alhes,  30  lb.  wood-afhes,  and  12  lb.  fait,  all  melted 
into  a  cake.  With  this  mixture  they  glaze  it  over,  and  then  fet  it  in 
an  earthen  glazing- pan  ;  taking  care  that  the  veflels  do  not  touch  one 
another. 

As  feveral  colours  are  ufed  for  this  purpofe,  we  fhall  give  the 
following  receipts  from  Smith’s  Laboratory :  I.  Fora  black,  take 
lead-afhes,  18  parts;  iron-filings,  three;  copper-allies,  three;  and 
zaffer,  two :  this,  w'hen  melted,  will  make  a  brown-black ;  and  if 
you  would  have  it  blacker,  put  fome  more  zaffer  to  it.  II.  For 
a  blue,  take  lead-aflhes,  1  lb.  dear  fand  or  pebble,  2  lb.  fait,  2  lb. 
white  calcined  tartar,  i  lb.  Venice  or  other  glafs,  16  lb.  and 
zalfer,  half  a  pound :  mix  them  well  together  ;  and,  after  melting, 
quench  them  in  water,  and  melt  them  again  ;  which  operation  is 
to  be  repeated  feveral  times  ;  and  if  you  would  have  it  fine  and 
good,  it  will  be  proper  to  put  the  mixture  into  a  glafs  furnace  for  a 
day  or  two.  Or  take  red-lead  one  part,  of  fand  three  parts,  and 
of  zaffer  one  part.  For  a  violet  blue  glazing,  take  four  ounces  of 
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tartar,  two  ounces  of  red-lead,  five  ounces  of  powdered  flints,  and 
half  a  dram  of  manganefe.  III.  A  brown  glazing  may  be  given 
with  a  mixture  of  lead -glafs,  12  parts,  and  common  glafs  and  man¬ 
ganefe  ot  each  one  part.  IV.  A  citron-yellow  may  be  made  of 
fix  parts  of  red-lead,  feven  parts  of  fine  red  brick-dufl,  and  two' 
parts  of  antimony,  all  melted  together.  V.  A  flefh-colour,  with 
12  parts  of  lead-afhes,  and  one  of  white  glafs.  VI.  For  a  green 
colour,  take  eight  parts  of  litharge,  eight  parts  of  Venice  glafs, 
four  parts  of  brafs-duft,  and  melt  them  together  for  ufe  ;  or  melt 
together  two  parts  of  yellow  glafs,  with  as  much  copper-duft.  A  fea- 
green  is  made  of  5 lb.  of  lead-alhes,  1  lb.  of  tin-allies,  3 lb.  of  flint,  three 
quarters  of  a  pound  of  fait,  half  a  pound  of  tartar,  and  half  a  pound 
of  copper-duft.  VII.  For  a  gold-yellow,  take  of  antimony,  red- 
lead,  and  fand,  an  equal  quantity,  and  melt  them  into  a  cake. 
VIII.  For  a  fine  purple-brown,  take  lead-afhes,  15  parts;  clear 
fand,  18;  manganefe,  one ;  white  glafs,  15  meafures  ;  and  one  of 
zaffer.  IX.  For  a  fine  red,  take  antimony,  2  lb.  litharge,  3  lb. 
ruft  of  iron  calcined,  1  lb.  and  grind  them  to  a  fine  powder. 
X.  For  a  fine  white  glazing,  take  2  lb.  of  lead,  1  lb,  of  tin,  and  cal¬ 
cine  them  to  afhes  ;  of  which  take  two  parts ;  of  calcined  flint  or 
pebble,  one  part ;  of  fait,  one  part  ;  and,  mixing  them  well  to¬ 
gether,  melt  them  into  a  cake.  At  Rotterdam,  they  make  a  fine 
white  glazing,  by  melting  together  2  lb.  clean  tin-afhes;  10  lb.  lead- 
afhes  ;  2  lb.  fine  Venice  glafs,  and  half  a  pound  of  tartar.  XI.  A 
yellow  glazing  is  made  of  four  ounces  of  red-lead,  and  two  ounces 
of  antimony,  melted  together.  XII.  For  a  fine  yellow,  take  red- 
lead,  three  pints;  antimony  and  tin,  of  each  2  lb.  then  melting 
them  into  a  cake,  grind  it  fine;  and  repeating  this  feveral  times, 
you  will  have  a  good  yellow.  XIII.  For  an  iron-colour,  take  15 
parts  of  lead-afhes,  or  red-lead,  1 4  of  white  fand,  or  flints  ;  and 
five  of  calcined  copper:  calcine  and  fufe  this  mixture.  XIV.  For 
a  liver  colour,  take  12  parts  of  litharge,  eight  of  fait,  fix  of  pebble 
or  flint,  and  one  of  manganefe.  XV.  For  a  purple-brown,  take 
lead-afhes,  15  parts,  clear  fand  or  powdered  flints,  18  parts,  man¬ 
ganefe,  one  part,  and  white  glafs,  15  meafures ;  to  which  fome 
add  one  meafure  of  zaffer.  XVI.  A  citron  yellow  is  made  of  fix 
parts  of  red-lead,  feven  parts  of  fine  red  brick-buft,  and  two  parts 
of  antimony.  This  mixture  muft  be  calcined  day  and  night  for  the 
fpace  of  four  days,  in  the  afh-hole  of  a  glafs-houfe  furnace,  and 
at  laft  urged  to  fufion. 

GLEAD,  or  Glade,  a  name  ufed  in  the  north  for  the  kite. 

GLEAM,  a  ray  or  beam  of  light. 

A  hawk  is  faid  to  gleam,  when  fhe  cafts  or  throws  up  filth  from 
her  gorge. 

GLEANING,  the  aCt  of  gathering  or  picking  up  the  ears  of 
corn  left  behind  after  the  field  has  been  reaped,  and  the  corn  carried 
in.  In  fome  countries,  farmers  are  forbidden,  by  la\V,  to  put 
cattle  into  the  fields,  fo  as  to  prevent  gleaning,  for  the  fpace  of  24 
hours.  And  by  the  Jewifti  law,  the  people  were  reftrained  from 
reaping  the  corners  of  their  fields,  and  from  gathering  the  gleaning 
of  the  harveft  or  vineyard  ;  but  were  to  leave  them  for  the  poor  and 
ftranger.  Lev.  xix.  9,  10. 

GLEBE,  or  Glebe-/a»(/,  properly  denotes  land  belonging  to  a 
parifh  church,  befides  the  tithes.  If  any  parfon,  vicar,  See.  hath 
cau fed  any  of  his  glebe  lands  to  be  manured  and  fowed  at  his  own 
colls,  with  any  corn  or  grain  ;  the  incumbents  may  devife  all  the 
profits  and  corn  growing  upon  the  faid  glebe  by  will.  Stat.  28  H.  8. 
cap.  1 1  ;  and  if  a  parfon  fows  his  glebe  and  dies,  the  executors 
fhall  have  the  corn  fowed  by  the  teftator.  But  if  a  glebe  be  in  the 
hands  of  a  tenant,  and  the  parfon  dies  after  feverance  of  the  corn, 
and  before  his  rent  due ;  it  is  faid,  neither  the  parfon’s  executors  nor 
his  fuccelfor  can  claim  the  rent,  but  the  tenant  may  retain  it  and  alfo 
the  crop,  unlefs  there  be  a  fpecial  covenant  for  the  payment  to  the 
parfon’s  executors  proportionably,  &c. 

GLEET,  in  medicine,  a  flux  of  thin  humour  from  the  urethra. 

A  gleet  is  diftinguifhed  from  a  gonorrhoea  fimplcx,  not  only  by 
the  colour  and  confidence  of  the  matter  evacuated,  but  alfo  by  the 
manner  wherein  it  comes  away :  the  matter  of  a  gleet  comes  away 
as  well  at  one  time  as  another ;  but  that  of  a  gonorrhoea  fimplex 
chiefly  in  ereCtions,  and  when  the  patient  goes  to  ftool.  The 
matter  of  a  gleet  is  commonly  brownifh,  but  that  of  a  gonorrhoea 
fimplex  is  white.  Add,  that  the  continuance  of  a  true  gleet  is  un¬ 
attended  with  weaknefs,  or  other  ill  confequepces  and  dangerous 
fymptoms ;  nor  does  it  unfit  men  for  procreation,  as  a  gonorrhoea 
limplex  will. 

In  the  cure  of  a  gleet  proceeding  from  relaxation,  the  principal 
defign  is  to  brace  and  to  rellore  a  proper  degree  of  tenfion  to  the  de¬ 
bilitated  and  relaxed  veffds.  For  this  purpofe,  befides  the  medi¬ 
cines  that  are  recommended  in  the  laft  llage  of  the  gonorrhoea, 
the  patient  fhould  have  recourfe  to  ftrongcr  and  more  powerful  af- 
tringents,  as  the  Peruvian  bark,  alum,  vitriol,  galls,  tormentil, 
biftort,  balauftines,  &c.  The  bark  may  be  combined  with  other 
medicines  in  the  following  manner  :  take  of  Peruvian  bark  bruifed, 
fix  drams  ;  of  frelh  galls  bruifed,  two  drams  ;  boil  them  in  a  pound 
and  a  half  of  water  to  a  pound,  and  add  to  the  (trained  liquor  three 
ounces  of  the  fimple  tinCture  of  the  bark.  A  fmall  tea-cup  full 
of  this  may  be  taken  three  times  a  day,  adding  to  each  cup  fifteen 
or  twenty  drops  of  the  acid  elixir  of  vitriol.  The  cure  may  be 
promoted  by  altringent  injeCtions,  fuch  as  are  recommended  tindec 
gonorrhoea,  with  the  addition  of  a  few  grains  of  alum,  or  white 
vitriol.  The  cold  bath  fhould  be  conftantly  ufed  every  morning  for 
three  or  four  weeks,  unlefs  the  ufe  of  it  be  unfafe  on  account  of 
the  patient’s  full  habit,  which  may  be  remedied  by  purging  and 
bleeding,  or  an  unfound  ftate  of  the  vifeera.  The  diet  is  the 
fame  as  in  the  laft  ftage  of  the  gonorrhoea,  and  the  drink  fhould  be 
Spa,  Pyrmont,  or  Briltol  waters,  occafionally  mixed  with  a  fmall 
quantity  of  claret  or  red  wine.  If  there  be  reafon  to  apprehend, 
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from  the  failure  of  this  courfe  of  regimen  and  medicine,  or  other 
circumftanccs,  that  the  gleet  proceeds  from  ulcers,  recourfe  mult  be 
had  to  mercury  and  fuch  medicines  as  tend  to  corrcdt  any  predomi¬ 
nant  acrimony  of  the  juices;  as  the  decodlion  of  farfaparilla,  fafla- 
fras,  and  the  like.  Mercurial  injections  have  proved  effectual  in 
very  obitinate  cafes  ;  and  they  have  been  recommended  to  be  joined 
with  terebinthate  and  other  agglutinating  medicines.  Dr.  Chapman 
recommends  rills  made  of  calomel  and  Venice  turpentine,  in  the 
proportion  of  half  a  dram  of  the  former  to  half  an  ounce  of  the  lat¬ 
ter,  'which  may  be  formed  into  lixty  pills,  and  five  or  fix  of  them 
taken  night  and  morning,  accompanied  with  a  decoition  of  guaia- 
cum  or  farfaparilla.  The  lalt  kind  of  remedy  preferibed  for  the 
cure  of  ulcers  in  the  urinary  paffage  are  the  Bougif.s. 

GLENE,  properly  fignifies  the  cavity  or  focket  of  the  eye.  It 
is  more  frequently  ufed  by  anatomifts  for  the  fhallower  cavities  of 
bones,  into  which  fome  other  bone  is  received  and  articulated. 

GLIS,  in  zoology,  a  name  given  bv  fome  to  the  common  rat,  as 
alfo  to  the  rell  or  dormoufe.  The  flefh  of  the  rell  is  recommended 
for  a  bulimy ;  and  it’s  fat  rubbed  on  the  feet  is  faid  to  procure 
fleep.  In  the  Linnasan  fyftem,  glis  is  the  grey  fquirrel  with  a  white 
belly. 

GLIZADE,  in  fencing,  is  an  operation  performed  by  dextroufly 
making  your  fword  flip  along  your  adverfary’s  blade,  and  forming 
at  the  fame  time  your  extenfion,  &c. 

GLOBE,  in  prailical  mathematics,  properly  denotes  an  artificial 
fphere  of  metal,  plaiiler,  paper,  or  fome  other  matter  ;  on  whofe 
convex  furface  is  drawn  a  map,  or  reprefentation,  either  of  the  earth 
or  heavens,  with  the  feveral  circles  conceived  thereon. 

The  globes  commonly  ufed  are  made  of  pafteboard,  or  paper,  fit¬ 
ted  to  a  Ipherical  mold.  After  this  covering  is  formed  to  the  arti¬ 
ficer’s  mind,  it  is  divided,  by  incifion,  along  the  middle,  and  taken 
off  the  mold  in  the  form  of  two  caps,  or  hemilpheres.  Thefe  are 
next  fitted  to  a  wooden  axis,  with  iron  poles  ;  and,  being  firmly 
feved  together,  are  afterwards  palled  over  with  a  compofition  made 
of  whiting  and  glue,  till  the  globe  become  perfectly  Ipherical  and 
finooth.  This  done,  a  map  of  the  earth,  or  of  the  heavens,  is  pro- 
jedted  in  feveral  gores,  which  being  palled  on,  the  whole  is  coloured 
and  varnifhed.  Thus  finifhed,  the  globe  is  hung  in  a  brafen  meri¬ 
dian,  moveable  within  a  wooden  horizon,  and  fitted  with  a  horary 
circle,  quadrant  of  altitude,  Ac. 

In  the  language  of  geometers,  globe  is  a  round  folid  body,  formed 
by  the  rotation  of  a  femi-circle  about  it’s  diameter,  remaining  fixed 
until  it  return  to  the  place  again  from  whence  it  began  to  move ; 
whence  that  point  which  was  before  in  the  middle  of  the  diameter, 
and  was  the  center  of  the  generating  circle,  becomes  now  the  center 
of  th t  globe  itfelf,  as  being  equally  dillant  from  every  point  in  the 
generated  furface. 

The  artificial  Ipherical  body,  from  the  exadl  fimilitude  it  has  to 
our  ball  of  earth,  as  has  been  proved  from  manifold  obfervations, 
and  particularly  from  the  obfervations  made  of  eclipfes,  has  been 
cholen  by  geographers,  as  the  fittefiand  properefl;  inftrumentto  de¬ 
lineate  upon  if s  outward  furface  the  external  appearance  of  this  our 
globe ;  fo  that  the  terreftrial  globe  is  an  artificial  reprefentation  of  this 
our  terraqueous  globe,  upon  v'hofc  convex  fuperficies  the  form  of  the 
habitable  W'orld  is  delineated,  and  all  the  parts  of  the  earth  and  fea 
are  deferibed  in  their  natural  form,  order,  diftance,  and  fituation. 

And,  becaufe  the  celeftial  bodies  appear  to  us  as  if  they  were  all 
placed  in  the  fame  concave  fphere,  alfronomers  have  likew’ife  made 
ufe  of  the  external  furface  of  the  globe ,  to  lay  down  the  ftars  upon  in 
their  jult  and  due  pofition  and  diftance,  and  according  to  their  feveral 
magnitudes.  So  that  as  the  terreltrial globe  is  an  artificial  reprefen¬ 
tation  of  the  furface  of  this  our  terraqueous  globe,  as  it  would  appear 
to  us  if  placed  at  a  convenient  diftance  without  it,  and  we  could  ei¬ 
ther  be  conveyed  round  it,  or  view'  it  revolving  about  it’s  own  axis ; 
fo  the  celeftial  globe  is  alfo  an  artificial  and  lively  reprefentation  of 
the  ftarry  heaven,  fuppofing  ourfelves  placed  in  the  center,  and  the 
globe  to  be  tranfparenr,  as  it  appears  to  us  w’hen  placed  upon  the 
convex  furface  of  the  earth  ;  and  w'hich,  confidering  it’s  infinite 
ffnallnefs,  with  regard  to  the  unmeafurable  diftance  of  the  fixed 
liars,  may  be  conlidered  as  the  center  of  the  univerfe. 

And  as  the  geographers,  for  the  ready  diftindlion  of  places,  have 
divided  the  furface  of  the  earth  into  feveral  parts,  fuch  as  Europe, 
Alia,  Ac.  and  thefe  are  divided  again  into  empires,  kingdoms,  Ac. 
as  in  our  Syftemof  Geography,  p.  10x5,  Ac.  fo  the  aftronomers, 
that  they  may  the  better  diftinguilli  the  fixed  ftars  from  one  another, 
have  in  like  manner  divided  them  into  feveral  alterifmsor  conltella- 
tions,  each  of  which  contains  a  fyftem  of  feveral  ftars  that  are  feen 
in  the  heavens  near  to  one  another;  and  have  reduced  thefe  conftcl- 
iations  into  the  forms  of  certain  animals,  fuch  as  bulls,  bears,  lions, 
men,  Ac.  or  in  the  image  of  things  known  to  us,  as  of  a  crown,  a 
harp,  &.c.  w'hich  were  efteemed  by  the  ancients  upon  religious  and 
civil  accounts,  and  areftill  retained  by  the  modern  aftronomers,  to 
avoid  that  confufion  which  would  neceffarily  follow,  in  comparing 
their  obfervations  with  thofe  that  w'ere  formerly  made. 

For  a  further  account  of  the  celeftial  globe,  problems  on  it,  Ac. 
refer  to  it’s  proper  department,  byconfulting  Syftem  of  Astrono- 
,  my,  p.  269,  Ac.  and  for  the  doitrine  of  the  terreftrial  globe,  refer 
to  Syftem  of  Geography,  p.  1027,  Ac. 

Theceleftial  globe  has  been  improved  by  Mr.  Fergufon:  in  this 
globe  (fee  Plate  165,  Jig  88,)  an  arch  M  KH,  of  23T)  is  fixed  on 
the  north  pole  of  the  axis,  above  the  hour  circle  ;  and  at  the  end  is 
fixed  an  upright  pin  HG,  Handing  direitlyover  the  north  pole  of 
the  ecliptic,  and  perpendicular  to  that  part  of  the  furface  of  the 
globe.  On  this  pin  are  two  moveable  collets  at  D  and  H,  to  which 
are  annexed  the  quadrantal  w'ires  N  and  O,  carrying  two  little  balls 
reprelenting  the  fun  and  moon.  The  collet  D  is  fixed  to  the  circu¬ 
lar  plate  F,  on  which  arc  engraven  the  29!  days  of  the  moon’s  age, 
beginning  under  the  wire  N,  which  wire,  as  it  turns  round,  carries 
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with  it  the  plate  F.  Thefe  wires  are  fixed  or  flackened  bv  the  fere  w 
G,  and  the  tw’o  little  balls  are  made  to  rife  and  fet  at  the  fame  time, 
and  on  the  fame  point  of  the  horizon,  for  the  day  to  which  they  are 
rectified,  as  the  fun  and  moon  do  in  the  heavens.  The  ball  repre- 
fenting  the  moon  may  be  ferewed  as  many  degrees  to  either  fide  of 
the  ecliptic,  as  her  latitude  amounts  at  any  given  time,  and  for  this 
purpofc,  S  is  a  fmall  piece  of  pafteboard,  the  curved  edge  of  which 
at  S  is  to  be  fet  upon  the  globe  at  right  angles  to  the  ecliptic,  and  the 
dark  line  over  S  to  Hand  upright  upon  it :  from  this  line,  on  the 
convex  edge,  are  drawn  the  53-  degrees  of  the  mooh’s  latitude  on 
both  fidesof  the  ecliptic  ;  and  when  this  piece  is  fet  upright  on  the 
globe,  it’s  graduated  edge  reaches  fo  the  moon  on  the  ware  O,  by 
which  means  {he  is  eafily  adjufted  to  her  latitude  found  by  an  ephe- 
meris.  I  he  horizon  of  this  globe  is  fupported  by  two  femicircular 
arches,  becaufe  pillars  would  Hop  the  progrefs  of  the  balls,  when 
they  go  below  the  horizon  in  an  oblique  fphere.  This  globe  is  rec¬ 
tified  by  elevating  the  pole  to  the  latitude  of  the  place,  bringing  the 
fun  s  place  in  the  ecliptic  for  the  given  day  to  the  brafen  meridian, 
and  fetting  the  hour-index  to  twelve  at  noon  ;  then,  fetting  the  fun 
directly  over  his  place  in  the  meridian,  and  the  moon  over  her  place 
in  the  ecliptic,  by  fixing  her  wire  under  the  number  that  expreffes 
her  age  for  that  day  on  the  plate  F  ;  and,  laftly,  laying  the  curved 
edge  of  the  pafteboard  S  over  the  ecliptic  below  the  moon,  and  ad- 
julting  the  moon  to  her  latitude  over  the  graduated  edge  of  the  pafte¬ 
board.  Having  thus  reitified  the  globe,  turn  it  round,  and  oblerve 
on  what  point  of  the  horizon  the  fun  and  moon  balls  rife  and  fet ; 
for  thefe  agree  with  the  points  of  the  compafs  on  which  the  fun  and 
moon  rile  and  fet  in  the  heavens  on  the  given  day  ;  and  the  hour- 
index  fhews  the  times  of  their  riling  and  fetting,  and  alfo  the  time 
of  the  moon’s  palling  over  the  meridian.  This  globe  is  alfo  con-, 
trived  for  exhibiting  the  phenomena  of  the  hurvejl-uoo n,  Ac. 

Globes,  patent,  are  thofe  with  the  improvements  of  Mr.  Neale, 
for  which  he  obtained  his  majefty’s  letters  patent ;  by  means  of 
w'hich  he  folves  feveral  allronomical  problems,  which  do  not  admit 
of  folution  by  the  common  globes. 

Globe,  planetary,  isa  machine,  contrived  and  deferibed  by  Mr. 
Fergufon  :  in  which  T  (fee  Plate  20,  fig.  7,)  is  a  terreftrial  glebe 
fixed  on  it’s  axis  {landing  upright  on  the  pedeltal  CDE,  on  which 
is  an  hour-circle,  having  it’s  index  fixed  on  the  axis,  which  turns 
fomew'hat  tightly  in  the  pedeftal,  fo  that  the  globe  may  not  be  liable 
to  fhake  :  to  prevent  which,  the  pedeftal  is  about  two  inches  thick, 
and  the  axis  goes  quite  through  it,  bearing  on  a  fhoulder.  The  globe 
is  hung  in  a  graduated  brafen  meridian,  much  in  the  ufual  way; 
and  the  thin  plate  N,  N  E,  E,  is  a  moveable  horizon,  graduated 
round  the  outer  edge,  for  {hewing  the  bearings  and  amplitudes  of 
the  fun,  moon,  and  planets.  The  brafen  meridian  is  grooved  round 
the  outer  edge  ;  and  in  this  groove  is  a  {lender  femicircle  of  brafs, 
the  ends  of  which  are  fixed  to  the  horizon  in  it’s  north  and  fouth 
points  :  this  femicircle  hides  in  the  groove  as  the  horizon  is  moved 
in  rectifying  it  for  different  latitudes.  To  the  middle  of  the  femi- 
circlc  is  fixed  a  pin,  which  always  keeps  in  the  zenith  of  the  hori¬ 
zon,  and  on  this  pin  the  quadrant  of  altitude  q  turns ;  the  lower  end 
of  which,  in  all  pofitions,  touches  the  horizon  as  it  is  moved  round 
the  fame.  This  quadrant  is  divided  into  90  degrees  from  the  hori¬ 
zon  to  the  zenithal  pin  on  which  it  is  turned,  at  90.  The  great 
flat  circle  or  plate  A  B  is  the  ecliptic,  on  the  outer  edge  of  which  the 
llgns  and  degrees  are  laid  down  ;  and  every  fifth  degree  is  drawn 
through  the  reft  of  the  furface  of  this  plate  towards  it’s  center.  On 
this  plate  are  feven  grooves,  to  which  feven  little  balls  are  adjulted 
by  Hiding  w'ires,  fo  that  they  are  eafily  moved  in  the  grooves,  with¬ 
out  danger  of  ftarting  out  of  them.  The  ball  next  the  terreftrial 
globe  is  the  Moon,  the  next  without  it  is  Mercurv,  the  next  Venus, 
the  nextthebun,  then  Mars,  thenjupiter,  and  laftly  Saturn  ;  and 
in  order  to  know'  them,  they  are  feparately  ftampt  with  their 
refpeCtive  charadters.  This  plate  or  ecliptic  is  fupported  by- 
four  ftrong  wires,  having  their  lower  ends  fixed  into  the  pedeftal 
at  C,  D,  and  E,  the  fourth  being  hid  by  the  globe.  The 
ecliptic  is  inclined  23^  degrees  to  the  pedeftal,  and  is  therefore  pro¬ 
perly  inclined  to  the  axis  of  the  globe  w'hich  Hands  upright  on  the 
pedeftal. 

To  rectify  this  machine.  Set  the  Sun,  and  all  the  planetary  balls, 
to  their  geocentric  places  in  the  ecliptic  for  any  given  time,  by  an 
ephemeris  :  then  fet  the  north  point  of  the  horizon  to  the  latitude  of 
your  place  on  the  brafen  meridian,  and  the  quadrant  of  altitude  to 
the  fouth  point  of  the  horizon  ;  w'hich  done,  turn  th e.  globe  with  it’s 
furniture  till  the  quadrant  of  altitude  comes  right  againll  the  Sun, 
viz.  to  his  place  in  the  ecliptic;  and  keeping  it  there,  fet  the  hour- 
index  to  the  XII  next  the  letter  C. 

By  this  machine  the  following  problems,  as  well  as  many  others, 
maybe  refolved. 

To  find  the  amplitude,  meridian  altitudes,  and  times  of  rifing,  culmi¬ 
nating,  and  fetting  of  the  fun,  moon,  and  planets.  Turn  the  globe  round 
eaftward,  or  according  to  the  order  ot  the  ligns ;  and  astheeaftern 
edge  of  the  horizon  comes  right  againft  the  fun,  moon,  or  any'  pla¬ 
net,  the  hour-index  w  ill  fhew  the  time  of  it’s  rifing  ;  and  the  inner 
edge  of  the  ecliptic  will  cut  its  rifing  amplitude  in  the  horizon. 
T urn  on,  and  as  the  quadrant  of  altitude  comes  right  againll  the  fun, 
moon,  or  planets,  the  ecliptic  cuts  their  meridian  altitudes  in  the 
quadrant,  and  the  hour-index  fhews  the  times  of  their  ceming  to 
the  meridian.  Continue  turning,  and  as  the  w'ellern  edge  ot  the 
horizon  comes  right  againft  the  fun,  moon,  or  planets,  their  fetting 
amplitudes  are  cut  in  the  horizon  by  the  ecliptic  ;  and  the  times  of 
their  fetting  are  {hewn  by  the  index  on  the  hour-circle. 

To  find  the  altitude  and  azimuth  of  the  fun,  moon,  and  planets,  at  any 
time  of  their  being  above  the  horizon.  Turn  the  globe  till  the  index 
comesto  thegiventime  in  the  hour-circle  ;  then  keep  the^/iAileady, 
and  moving  the  quadrant  of  altitude  to  each  planet  refpeclively,  the 
edge  of  the  ecliptic  will  cut  the  planet’s  mean  altitude  on  the  qua¬ 
drant. 
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dram,  and  the  quadrant  will  cut  the  planet’s  azimuth,  or  point  ol 
bearing  on  the  horizon. 

the  fun’s  Altitude  being  given  at  any  time  either  before  or  afternoon, 
to  fid  the  hour  of  the  day,  and  the  variation  of  the  compafs,  in  any  known 
latitude.  With  one  hand  hold  the  edge  of  the  quadrant  right  againft 
the  fun  ;  and,  with  the  other  hand,  turn  the  globe  weft  ward,  it  it  be 
the  forenoon,  or  eaftward,  if  it  be  in  the  afternoon,  until  the  fun  s 
place  at  the  inner  edge  of  the  ecliptic  cuts  the  quadrant  in  the  fun  s 
obferved  altitude  ;  and  then  the  hour-index  will  point  out  the  time 
of  the  day,  and  the  quadrant  will  cut  the  true  azimuth,  or  bearing 
of  the  fun  for  that  time;  the  difference  between  which,  and  the 
bearing  fhewn  by  the  azimuth  compafs,  fhews  the  variation  of  the 
compafs  in  that  place  of  the  earth. 

Globe  animalcule,  in  natural  hiftory,  is  a  fmgular,  minute,  aqua¬ 
tic  animal,  whole  form  feems  exactly  globular,  without  either  head, 
tail,  or  fins.  It  moves  in  all  directions,  either  rolling  like  a  bowl, 
or  gliding  along  fmoothly  without  turning  itfelf  at  all.  It's  whole 
body  is  tranfparent,  except  where  it  is  covered  with  circular  black 
fpots ;  fome  of  which  have  fix  or  feven,  fome  one,  two,  three,  four,  or 
five,  and  others  noneat  all. 

Globe  flower,  fpharanthus,  in  botany,  a  genus  of  the  fyngencfia 
poly  garni  a  jegregata  clufs ;  the  characters  of  which  are  tilde  :  the 
flowers  are  compofed  of  hermaphrodite  florets  and  female  half  flo¬ 
rets,  included  in  one  fcaly  empalement :  the  hermaphrodite  florets 
are  placed  in  the  center  ;  they  are  funnel-fhaped,  and  cut  into  five 
parts  at  the  brim,  with  five  ihort  hair-1  ike  ftamina,  terminated  by 
cylindrical  fummits  and  a  germen,  which  decay,  fupporting  a  thick 
lunger  ftyle  having  a  Angle  ftigma  :  thefe  are  barren  :  the  female 
halt  florets  are  lituated  round  the  border,  and  have  fcarce  any  petals, 
but  an  oblong  germen,  fupporting  a  briftly  ftyle,  crowned  by  a  dou¬ 
ble  ftigma ;  tilde  have  one  oblong  naked  feed.  They  are  annual 
plants,  and  mull  be  kept  in  a  hot-bed,  and,  in  a  cold  fummer,  under 
a  glals  cafe,  in  order  to  ripen  their  feeds  in  our  climate. 

GLOBULAR  chart,  a  reprefentation  of  the  furface,  or  fome  part 
of  the  furface,  of  the  terraqueous  globe  upon  a  plane,  and  herein  the 
parallels  of  latitude  are  circles  nearly  concentric  ;  the  meridians,  curves 
bending  towards  the  poles;  and  the  rhumb-lines  alfo  curves. 

GLOBULE,  a  little  globe,  othervvife  called  a  fpherule.  Thus 
the  red  particles  of  the  blood  are  called  fpherules  of  the  blood,  on 
account  of  their  rednefs  and  fmallnefs. 

GLORIA  Patri,  in  die  liturgy,  a  formula  of  words  repeated  at 
the  end  of  each  plalm,  and  on  other  occafions,  to  give  glory  to  the 
Trinity;  called  alfo  the  Doxology.  It  is  thus  denominated,  be- 
caufe  beginning  in  the  Latin  office  with  thefe  words,  Gloria  Patri, 
q.  d.  Glory  be  to  the  Father,  Sec. 

GLOSS,  a  comment  on  the  text  of  any  author,  to  explain  his  fenfe 
more  fully  and  at  large,  whether  in  the  fame  language,  or  in  any  other. 
See  Commentary. 

Gloss  is  alfo  ufed  for  a  literal  tranflation,  or  an  interpretation  of 
an  author  in  another  language,  word  for  word.  Young  fcholars 
need  an  interlineary  glofs  tor  the  underftanding  of  Juvenal,  Horace, 
Salluft,  Perfius,  <&c. 

Gloss,  among  artificers,  the  luftre  or  brightnefs  fet  upon  cloth, 
filk,  and  the  like. 

GLOSSARY,  a  fort  of  di£tionary,  explaining  the  obfeure  and 
antiquated  terms  in  fome  old  author;  fitch  are  Du  Cange’s  excellent 
Latin  and  Greek  ghfflaries,  Spelman's  gloffary,  and  gloflaty  at 

the  end  of  hrs  Parochial  Antiquities. 

GLOTTIS,  in  anatomy,-  the  mouth  or  aperture  of  the  larynx, 
through  which  the  air  afeends  and  defeends  in  refpiring.  It  is  of  an 
elliptic  figure,  and  lurnifhed  with  cartilages  and  mufcles,  by  means 
of  which  it  is  occafionally  dilated  or  ftraitened,  fo  as  to  give  that 
wonderful  variety  of  notes,  of  which  the  voice  is  capable,  in  fpeaking 
and  finging. 

GLOVE,  a  covering  for  the  hand  and  wrift;  and,  with  refpect 
to  commerce,  are  dlltinguifhed  into  leathern  gloves,  filk  gloves,  thread 
gloves,  cotton  gloves,  worfted  gloves.  See.  Leathern  gloves  are  made 
of  chamois,  kid,  lamb,  doe,  elk,  buff,  &c. 

Glove  ,  throwing  the.  Favyn  fuppofes  this  cuftom  tohavearifen 
from  the  eaftern  nations,  who  in  all  their  fales  and  deliveries  of 
lands,  goods,  &c.  ufed  to  give  the  purchafer  their  glove  by  way  of 
livery  or  inveftiture.  To  this  effedt  he  quotes  Ruth  iv.  7,  where 
the  Chaldee  paraphrafe  calls  glove  what  the  common  verfion  renders 
by  fhoe.  He  adds,  that  the  rabbins  interpret  by  glove,  that  paffage  in 
the  cviiith  Pfalm,  In  Idumeam  extendatn  calceamentum  meum,  Over  Edam 
will  I  cafl  out  my  fhoe.  Accordingly  among  us,  he  who  took  up 
the  glove,  declared  thereby  his  acceptance  of  the  challenge ;  and, 
as  part  of  the  ceremony,  continues  Favyn,  took  the  glove  off  his  own 
right-hand,  and  call;  it  upon  the  ground,  to  be  taken  up  by  the  chal¬ 
lenger.  This  had  the  force  of  a  mutual  engagement  on  each  fide, 
to  meet  at  the  time  and  place  which  fhould  be  appointed  by  the 
king,  parliament,  or  judges. 

GLOW-iwm,  cicindeta,  in  zoology,  a  genus  of  irffe&s  of  the 
cole  opt  era  order ;  the  antennae  of  which  are  ietaceous,  the  jaws  pro¬ 
minent  and  dentated,  the  eyes  in  a  fmall  degree  prominent,  the 
thorax  of  a  roundilh  marginated  figure. 

The  male  and  female  differ  greatly  in  this  fpecies  ofinfedL  The 
male  has  wings,  and  is  a  fmall  lly ;  the  female  has  no  wings,  but  is 
a  large  crawling  worm. 

The  body  of  the  male  is  oblong,  and  fomewhat  flatted  ;  the  wings 
are  Ihorter  than  the  body  ;  the  head  is  broad,  dun,  and  flat ;  the  eyes 
are  large  and  black.  This  has  no  light  iffuing  from  it,  and  iscom- 
moniy  fuppofed  not  to  be  at  all  of  kin  to  the  glow-worm. 

The  female  is  what  we  exprefsly  call  by  this  name  ;  this  is  a  very 
flow-paced  animal,  without  wings,  and  fomewhat  refembling  a  ca¬ 
terpillar;  the  head  is  fmall,  flat,  hard,  and  black,  and  lharp  towards 
the  mouth ;  it  has  fhort  antenna;,  and  fix  moderately  long  legs ;  the 

Q 


. .  .  >  ■  1  . 

body  is  flat,  and  is  compofed  of  twelve  rings,  whereas  the  body  of 
the  male  conlifts  only  of  five  ;  it  is  of  a  dufky  colour,  with  a  flreak 
of  white  down  the  back.  It  is  often  feen  in  the  day-time,  but  is 
not  known  except  in  the  dark ;  at  which  time  it  is  eafiiy  diftin- 
gtlifhed  by  the  glowing  light,  or  lambent  flame,  that  is  feen  near  the 
tail,  iffuing  from  the  under  part  of  the  body. 

The  common  glow-worm  is  frequently  met  with  under  our  hedges, 
and,  if  carefully' taken  up,  maybe  kept  alive  many  days  on  frefh  turfs 
of  grafs ;  all  which  time  it  will  continue  to  fhine  in  the  dark. 

The  whole  infeft  is  ufed  in  medicine,  and  recommended  by  fome 
againft  the  ftone.  Cardan  aferibes  an  anodyne  virtue  to  it. 

Glow-jw/v/i,  flying,  cicindela  volans.  In  the  warmer  months  of 
the  year,  this  creature  is  fometimes  caught  in  out-houfes  flying  to  the- 
flame  of  a  candle,  and  when  examined  in  the  dark,  it  is  found  lu¬ 
minous  at  thefe  times,  though  perhaps  lefs,  or  not  at  all  fo,  at  others  ; 
which  may  be  a  reafon  of  it’s  not  being  known,  though  caught 
in  the  fields:  and  to  this  it  may  be  owing,  that  many  who  have 
deferibed  it  have  thought  it  not  a  native  of  England.  See  Plate 
68,  Clafs  t.  Without  wings  it  is  frequently  enough  found  in  form 
of  the  common  gloiv-wonn,  and  then  always  fhints.  The  inale 
and  female  in  the  w'inged  ftate  both  fhine  in  hot  weather,  and  their 
light  isfo  vivid  as  to  be  eafiiy  feen  even  while  there  is  a  candle  in  the 
room  ;  the  vibrations  of  it  are  irregular,  and  it’s  colour  greenifh. 
The  luminous  parts  are  two  fmall  (pecks  under  the  tail  at  the  end, 
and  the  light  continues  in  thefe  fome  time  after  the  tail  is  cut  off, 
but  then  gradually  goes  out. 

GLUE,  gluten,  among  artificers,  a  tenacious  vifeid  matter,  which 
ferves  as  a  cement  to  bind  or  conned!  things  together.  Glues  are  of 
different  kinds,  according  to  the  various  ufes  they  are  defigned  for,  as 
the  common  glue,  glo ve-glue,  and  parchment-^/W ;  whereof  the  two 
laft  are  more  properly  called flze.  See  Size. 

The  common  or  ftrong  glue  is  chiefly  ufed  by  carpenters,  joiners, 
cabinet-makers,  Sec.  and  the  bell  kind  is  that  made  in  England,  in 
fquare  pieces  of  a  ruddy  brown  colour;  and,  next  to  this,  the  Flan¬ 
ders  glue.  It  is  made  of  the  fkins  of  animals,  as  oxen,  cows,  calves, 
fheep,  See.  and  the  older  the  creature  is,  the  better  is  the  glue  made 
of  it’s  hide.  Indeed,  whole  fkins  are  but  rarely  ufed  for  this  purpofe, 
but  only  the  fhavings,  parings  or  feraps  of  them  ;  or  the  feet,  finews, 
&c.  That  made  of  whole  fkins,  however,  is  undoubtedly  the  beft ; 
as  that  made  of  finews  is  the  very  worft. 

Glue,  method  of  making.  In  making  glue  of  parings,  they  firft 
fteep  them  twro  or  three  days  in  water  ;  then  wafhing  them  well  out, 
they  boil  them  to  the  confiftence  of  a  thick  jelly;  which  they  pafs, 
while  hot,  through  oficr  bafkets,  to  feparate  the  impurities  from  it, 
and  then  let  it  Hand  fome  time,  to  purify  it  further :  when  all  the 
filth  and  ordures  are  fettled  to  the  bottom  of  the  veffel,  they  melt  and 
boil  it  a  fecond  time.  They  next  pour  it  into  flat  frames  or  moulds, 
whence  it  is  taken  out  pretty  hard  and  folid,  and  cut  into  fquare 
pieces  or  cakes.  They  afterwards  dry  it,  in  the  wind,  in  a  fort  of 
coarfe  net  ;  and  at  laft  firing  it,  to  finifh  it’s  drying.  The  glue 
made  of  finews,  feet,  <&c.  is  managed  after  the  fame  manner ;  only 
w’ith  this  difference,  that  they  bone  and  fcour  the  feet,  and  do  not 
lay  them  to  fteep. 

A  glue,  that  will  hold  againft  fire  and  water,  may  be  made  by 
mixing  a  handful  of  quick-lime  with  four  ounces  of  linfeed  oil,  boil¬ 
ing  them  to  a  good  thicknefs,  and  fpreading  the  mixture  on  tin  plates 
in  the  fhade  :  it  will  thus  become  exceeding  hard,  but  will  eafiiy  be 
diffolved  over  a  fire,  and  be  fit  for  ufe.  See  Cjf. ment. 

Glue  ,fijh,  is  a  fort  of  glue  made  of  the  nervous  and  mucilaginous 
parts  of  a  large  fifh  found  chiefly  in  the  Ruffian  feas. 

Thefe  parts  being  boiled,  bear  a  near  refemblance  to  that  vifeid 
matter  found  on  the  fkins  of  cod-fifh.  When  boiled  to  the  confif¬ 
tence  of  a  jelly,  they  fpread  it  on  a  leaf  of  paper,  and  form  it  into 
cakes  ;  in  which  ftate  it  is  fent  to  us. 

Fifh -glue  is  of  confiderable  ufe  in  medicine,  and  divers  other  arts; 
where  it  is  better  known  under  the  name  ifinglafs  and  ichthyo- 
colla. 

A  ftrong  and  fine  glue  may  be  prepared  with  ifinglafs  and  fpirit  of 
wine  thus:  fteep  the  ifinglafs  for  twenty-four  hours  in  fpirit  of  wine 
or  common  brandy.  When  the  menftruum  has  opened  and  molli¬ 
fied  the  ifinglafs,  they  muft  be  gently  boiled  together,  and  kept  ftir- 
ring  till  they  appear  well  mixed,  and  till  a  drop  thereof,  fuffered  to 
cool,  prefently  turns  to  a  ftrong  jelly.  Then  ftrain  it,  while  hot, 
through  a  clean  linen  Cloth,  into  a  veffel  to  be  kept  clofc  flopped.  A 
gentle  heat  fuffices  to  diffolve  this  glue  into  a  tranfparent  and  almoft 
colourlefs  fluid,  but  very  ftrong;  fo  that  pieces  of  wrood,  glued  to¬ 
gether  with  it,  will  feparate  elfewhere  than  in  the  parts  joined. 

A  ftrong  compound  glue,  may  be  made  by  infufing  a  mixture  of 
common  glue,  in  fmall  pieces,  with  ifinglafs  glue,  in  as  much  fpirit 
of  wine  as  will  cover  them,  for  about  twenty-four  hours  :  then  melt 
the  whole  together,  and  add  as  much  powdered  chalk  as  will  make  it 
an  opake  white. 

A  ftrong  glue,  that  will  refill  moifture,  may  be  obtained  by  diflol- 
ving  gum  landarac  and  maftic,  of  each  two  ounces,  in  a  pint  of  fpi¬ 
rit  of  w'ine,  and  adding  about  an  ounce  of  clear  turpentine :  then 
take  equal  parts  of  ifinglafs  and  parchment  glue,  and  having  pounded 
them  into  fmall  pieces,  pour  the  folution  of  the  gums  upon  them, 
and  melt  the  mixture  in  a  covered  veffel,  with  a  heat  lefs  than  that  of 
boiling  water:  then  ftrain  th t glue  through  a  coarfe  linen  cloth,  and 
putting  it  again  over  the  fire,  add  about  an  ounce  of  powdered  glafs. 

Or,  a  ftrong  glue,  that  will  refill  water,  may  be  made  by  adding 
half  a  pound  of  common  ifinglafs  glue  to  two  quarts  of  fkimmed  milk, 
and  evaporating  the  mixture  to  a  due  confiftence. 

GLUT,  the  flinty  fubftance  that  lies  in  a  hawk's  paunch. 
GLUTflEUS,  or  Gloutius,  in  anatomy,  the  name  of  3  muf-,, 
cfes,  which  form  the  buttocks,  and  from  their  fize  are  called  maxi- 
mus,  medius,  and  minimus.  They  arife  in  the  external  furface  of 
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the  ilium,  ifchium,  and  os  facrum  :  the  termination  of  the  firft,  or 
greateft,  is  about  4  fingers-breadth  from  the  great  trochanter,  and 
the  terminations  of  the  two  others  are  in  this  trochanter.  See  Plate 
148,  fig.  t,  N°  31,  fig.  6,  N°  33,  for  the  glut  ecus  major  or  maximus : 
fig ■  i>  N°  50,  fig.  2,  NQ  33,  fig.  6,  N°  32,  fig.  7,  N°  33,  for  the 
glutaus  mcd'tus ;  and  fig.  7,  N°  21,  for  the  glut  ecus  minimus. 

GLUTTON,  in  natural  hiftory,  otherwife  called  wolverene, 
carcajou,  quick-hatch.  Sic.  the  mufiela  gulo  of  Linnaeus,  is  a  very 
cruel  and  voracious  animal. 

The  length  of  this  animal,  from  the  nofe  to  the  tail,  is  twenty- 
eight  inches.  The  whole  body  is  covered  with  long  and  thick  hair, 
which  varies  in  colour  according  to  the  feafon.  M.  BufFon  has  de- 
feribed  it  (fee  Plate  71,  fig.  16,)  as  two  feet  two  inches  in  length, 
from  the  tip  of  the  nofe  to  the  root  of  the  tail ;  the  face,  as  far  as 
the  eye-brows,  is  black  ;  the  eyes  are  fmall  and  black  ;  from  the 
eye-brows  to  the  ears  the  hair  is  black  mixed  with  brown  ;  the  ears 
are  Ihort,  or  about  an  inch  long  ;  the  hair  under  the  lower  jaw  and 
between  the  fore-feet  isfpotted  with  white  ;  the  fore-legs  are  eleven 
inches  long,  and  the  hind-legs  twelve  inches ;  the  tail  is  eight  inches, 
and  the  hair  of  the  tail  four  inches:  the  four  legs,  the  tail,  and  the 
back,  and  the  lower  part  of  the  belly,  are  black  ;  from  the  fhoulder- 
to  the  root  of  the  tail  the  h,air  is  reddifh  ;  on  the  lides  it  is  foft,  thin, 
and  white  :  the  fore-feet,  to  the  extremity  of  the  claws,  art  3J  inches 
in  length,  and  2{  inches  in  breadth;  they  are  furnifhed  with  five 
hooked  claws,  the  middle  one  being  inch  long :  the  hind  feet  are 
4|  inches  long,  and  2|  broad  :  the  upper  jaw  has  fix  cutting  teeth, 
one  on  each  fide  being  fomewhat  thicker  than  the  reft  ;  two  large 
teeth,  feven  inches  long,  a  little  bent,  and  five  grinders,  two  of  which 
are  confiderably  larger  than  the  others  :  in  the  lower  jaw  there  are 
five  grinders,  one  of  which  is  very  large  ;  two  large  teeth  that  are  a 
little  bent,  and  fix  fmall  ones  :  about  the  throat  and  under  the  eyes 
there  is  a  little  hair,  which  is  about  two  inches  in  length. 

It  is  very  flow  in  it’s  motion,  and  therefore  takes  it’s  prey  by 
furprize.  In  America  it  is  called  the  beaver-eater ,  becaufe  it  de¬ 
vours  thofe  animals.  It  will  often  lurk  on  trees,  and  fall  on  quad¬ 
rupeds  that  pafs  under  it,  and  fallen  to  animals  of  a  very  large  fize, 
and  will  eat  a  hole  in  their  bodies,  or  tear  out  their  eyes.  It  is 
particularly  eager  after  the  ifatis  or  white  fox.  In  it’s  wild  ftate  it 
is  very  fierce,  but  capable  of  being  tamed.  It  burrows  under 
ground.  The  flein  of  the  glutton  is  much  valued  in  Siberia  and 
Kamtfchatka,  and  the  fur  is  greatly  efteemed  in  Europe  :  that  of 
the  north  of  Europe  and  Alia  is  much  finer  and  of  a  more  glofl'y 
black  than  that  of  the  American  kind. 

GLYPH,  in  architecture  and  fculpture,  any  canal  or  cavity,  ufed 
as  an  ornament ;  alfo,  a  notch  made  in  graving  ;  or  the  notch  in 
the  end  of  an  arrow,  where  the  firing  is  put. 

GNAT,  culex,  a  genus  of  the  order  of  diptera,  or  two-winged 
infeCts,  whofe  mouth  is  furnifhed  with  briltly  flings  included  in  a 
flexile  fheath. 

In  fome  marfhy  places  the  legs  and  arms  of  people  arc  fwelled  to 
an  enormous  fize  by  the  repeated  bitings  of  thefe  infeCts,  who  con¬ 
tinually  third  for  our  blood  ;  and  in  many  other  countries  they  are 
much  more  troublefome  than  with  us. 

There  are  three  principal  kinds  of  gnats:  the  one  has  it’s  bodv 
variegated  with  white  and  black:  the  .fecond,  fmallcr  than  this, 
with  a  plain  brown  body  ;  the  third  andfmalleft  kind  has  a  whitifh 
body,  reddifh  corfelet,  and  eyes  of  a  pleafant  green. 

Some  of  the  antenna  of  gnats  are  elegantly  feathered  ;  thefe  belong 
to  the  males  of  certain  fpecies,  for  the  antenna  of  the  ftmales  are  not 
fo  beautiful.  The  brufh-horned,  ox  m-a\e  gnat,  has  two  pair,  one 
of  which  is  furrounded,  at  fmall  diftances,  with  long  hairs,  iliu:ng 
out  circularly,  each  circle  leffeningas  it  approaches  the  extremity 
of  the  antenna;  the  other  pair  are  longer  and  much  thicker,  and 
hairy  from  end  to  end.  In  the  great-bellied  or  female  gnat,  the 
firft  pair  of  antenna ,  though  of  the  fame  figure  as  the  male’s,  has 
hairs  not  near  fo  long,  and  the  fecond  pair  is  fhorter  than  the  firft  by 
at  leaft  three  parts  in  four. 

Gnat -worm,  in  natural  hiftory,  a  fmall  water-infect,  produced 
of  a  gnat,  and  which  is,  after  it’s  feveral  changes,  transformed  into 
a  gnat  again. 

From  the  eggs,  depofited  by  the  great  gnat  on  the  furface  of  the 
water,  proceed  a  number  of  minute  worms,  which,  finking  to  the 
bottom  of  the  water,  form  for  themfelves  coverings  of  fine  land  or 
x  earth,  cemented  together  with  a  fort  of  glue,  but  open  at  both  ends, 
that  they  may  come  out  and  enter  as  occafion  requires. 

Thefe  worms  do  not  frequent  rivers,  but  ditches  and  ponds,  and 
-other  ftanding  waters,  afford  them  in  vaft  abundance,  from  the  mid¬ 
dle  of  May  till  towards  the  beginning  of  winter.  This  is  the  reafon 
why  watery  and  marfhy  places  are  found  moll  to  abound  with^wa/r, 
and  why  the  wet  fummers  are  found  to  produce  the  greateft  numbers 
of  them  ;  becaufe  in  dry  feafons  the  ponds  and  ditches,  where  they 
are  to  pafs  their  worm  ftate,  are  dried  up,  and  the  worms  killed. 

When  the  creatures  have  quitted  their  firft  habitations  and  the 
figure  of  worms,  they  re-afeend  to  the  top  of  the  water,  inclofed  in 
a  kind  of  fhell,  with  a  large  head  and  mouth,  two  black  eyes,  two 
horns,  feveral  tufts  of  hairs  on  different  parts  of  the  body,  and  a, 
tail  with  a  brufh  of  hair  at  the  end  of  it,  which,  being  fmeared  over 
with  an  oily  fluid,  ferves  to  keep  them  above  water  ;  their  heads 
being  fometimes  lifted  in  the  air,  and  fometimes  plunged  into  the 
water,  while  the  tail  Aides  along  the  furface  :  and  when  the  oil  or. 
the  tail  begins  to  dry,  they  filed  from  their  mouth  afrefh  fupply, 
which  renders  it  capable  of  fleering  where  they  plcafe,  without  be¬ 
ing  wetted  and  damaged  by  the  water. 

GNOME,  chria,  is  ufed  for  a  fhort,  pithy,  and  fententious  ob- 
fervation,  reflection,  or  the  like,  which  is  worthy  to  be  treafured 
up  and  remembered.  Such  is  that  of  Juvenal,  Orandum  eft,  ut fit 
mens  [ana  in  corpore  fano  :  “  We  fhould  pray,  that  we  may  poffefs  a 
found  mind  in  a  found  body.” 
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GNOMON,  in  dialling,  is  the  ftyle,  pin,  or  cock  of  a  dial, 
the  fhadow  whereof  pointeth  out  the  hours. 

The  gnomon  of  every  dial  is  fuppofed  to  reprefent  the  axis  of  the 
world  ;  and  therefore  the  two  ends  or  extremities  thereof  muft  di¬ 
rectly  anfwer  to  the  north  and  fouth  poles.  See  Dial  and  Dial¬ 
ling. 

Gnomon,  in  aftronomy,  a  pillar,  &c.  erected  to  find  meridian 
altitudes  of  the  fun  and  ftars  by  it’s  lhadow. 

The  method  of  finding  the  fun’s  meridian  altitude  by  the  help  of 
a  gnomon  was  much  ufed  by  the  ancients.  It  muft  be  obferved,  that 
the  greater  the  height  of  the  fun  is,  the  fhorter  is  the  fhadow  of  a 
gnomon,  and  the  contrary.  In  making  obfervations  for  determining 
the  meridian  altitudes  of  the  fun  and  ftars,  it  was  ufual  to  fet  down 
what  proportion  the  length  of  the  fhadow  bore  to  the  height  of  the 
pillar  ;  that  is,  the  height  of  the  pillar  being  divided  into  a  certain 
numb,  r  of  equal  parts,  to  fay  how  many  of  thefe  parts  the  length  of 
the  fhadow'  amounted  to  at  the  equinoxes  or  folftices.  The  moft 
ancient  obfervation  of'this  kind,  we  meet  with,  is  that  made  by 
Pyifeas,  in  the  time  of  Alexander  the  Great,  at  Marfeilles,  where 
he  found  the  height  of  the  gnomon  was  to  che  meridian  fhadow,  at 
the  fummer  folftice,  as  213^  to  600  ;  the  fame  as  Gaffendus  found 
it  to  be,  by  an  obfervation  made  at  the  fame  place,  almoft  2o®o  ' 
years  after,  in  the  year  1636. 

To  erect  an  agronomical  Gnomon,  and  olferve  the  meridian  altitude  of 
the  fuh  by  the  fame.  EreCt  a  perpendicular  ftyle,  of  a  confiderable 
height,  on  the  meridian  line  ;  note  the  point  where  the  fhadow  of 
the  gnomon  terminates  when  proje&ed  along  the  meridian  line  ;  mea- 
fure  the  di  (lance  of  that  extreme  from  the  gnomon,  i.  e.  the  length  of 
the  fhadow  ;  thus  having  the  height  of  the  gnomon,  and  the  length  of 
the  fhadow,  the  meridian  altitude  of  the  fun  is  eafily  found. 

Suppofe,  e.  g.  TS  ( Plate  116,  fig.  it,,)  the  gnomon,  and  TV  the 
length  of  the  fhadow'.  Here,  in  the  right-angled  triangle  ST  V, 
having  the  two  Tides  TV  and  TS,  the  angle  V,  which  is  the 
quantity  of  the  fun’s  altitude,  is  found  out  by  this  analogy :  as  the 
length  of  the  fhadow  T  V  :  is  the  altitude  of  the  gnomon  TS  ;;  fo 
is  the  whole  fine  or  radius  to  the  tangent  of  the  fun’s  altitude  above 
the  horizon. 

The  following  example  will  ferve  to  illuftrate  this  propofition  : 
Pliny  tells  us,  that  at  Rome,  at  the  equinoxes,  the  fhadow  is  to  the 
gnomon  as  8  to  9  :  fuppofe,  then,  the  gnomon  T  S  to  be  90  feet,  and 
the  fhadow  T  V  80  feet,  and  we  fhall  have  the  angle  V  equal  to 
48°  22/,  which  is  the  height  of  the  equator  at  Rome,  and  the  eleva¬ 
tion  of  the  pole  there  is  410  38ft 

The  preceding  problem  may  be  refolved  more  accurately  thus : 
make  a  circular  perforation  in  a  brafs  plate,  to  tranfmit  enough  of 
the  fun’s  ravs  to  exhibit  his  image  on  the  floor  ;  fix  it  parallel  to 
the  horizon  in  a  high  place,  proper  for  obfervation  ;  then  let  fall 
a  line  and  plummet,  wherewith  to  meafure  the  height  of  the  per¬ 
foration  rom  the  floor.  Take  care  the  floor  be  perfectly  level  and 
exa&lv  horizontal,  and  let  it  be  whitened  over,  to  exhibit  the  fun 
mot-  diltinCtly.  Draw  a  meridian  line  thereon,  pafling  through 
the  foot  or  center  of  the  gnomon,  i.  e.  through  the  point  the  plum¬ 
met  points  out  :  note  the  extreme  points  of  the  fun’s  diameter  on 
•rhu  meridian  line  Kand  I  and  from  each  fubcraCt  a  right  line  equal 
to  the  lemi-diameter  of  the  aperture  ;  viz.  K  H  [Plate  164,  fig.  57,) 
on  one  fide,  and  L  I  on  the  other.  Then  will  H  L  be  the  image 
of  the  fun’s  diameter,  which,  bife&ed  in  B,  gives  the  point  on  which 
the  ravs  fall  from  the  center  of  the  fun. 

Now  having  given  the  right  line  A  B,  and  the  altitude  of  the 
gnomon,  with  the  angle  A,  which  is  right,  the  angle  ABG,  or  the 
apparent  altitude  of  the  fun’s  center,  is  eafily  found  :  for,  affuming 
one  of  the  g'ven  lides  A  B  for  radius,  AG  will  be  the  tangent  of 
the  oppolite  angle  B.  Then  fay,  as  one  leg,  A  B  :  is  to  the  other 
AG;;  fo  is  the  w  hole  fine  :  to  the  tangent  of  the  angle  B. 

Gnomonic,  or  Gnomonical  projection,  that  w'hich  reprefents 
the  circles  of  a  hemifpherc,  upon  a  plane  touching  it  in  the  vertex, 
by  lines  or  rays  from  the  center  of  the  hcmilphere  to  all  the  points 
of  the  circles  to  be  projected. 

In  this  projection,  all  the  great  circles  of  the  fphere  are  projected 
into  right  lines.  Any  leffer  circle  parallel  to  the  plane  of  projection 
is  projected  into  a  circle.  And  any  leffer  circle  not  parallel  to  the 
plane  of  projection,  is  projected  into  a  conic  feCtion. 

GNOMON1CS,  the  art  of  dialling,  or  of  drawing  fun  and 
moon-dials  on  any  given  plane. 

GNOSIMACHI,  an  ancient  fed  in  religion,  who  were  pro- 
felled  enemies  of  all  ftudied  knowledge  in  divinity,  being  perfectly 
averfe  to  all  the  fcience  or  technical  knowdedge  of  chriltianity  ; 
and  faid,  that  God  requires  only  good  works  ;  and  that  it  were 
better  to  walk  with  more  fimplicity,  and  not  to  be  over-folicitous 
about  the  dogmata  ot  religion. 

GNOSTICS,  in  church-hiftory,  chriftian  heretics  fo  called, 
it  being  a  name  which  almoft  all  the  ancient  heretics  affeCted  to 
take,  to  exprefs  that  new  knowledge  and  extraordinary  light  to 
which  they  made  pretenfions  ;  the  word iignifying  a  learned, 
or  enlightened  perfon. 

They  divided  all  nature  into  three  kinds  of  beings,  viz.  hylic , 
or  material  ;  pfychic,  or  animal ;  and  pneumatic,  or  fpiritual.  On 
the  like  principle  they  alfo  diftinguilhed  three  forts  of  men  ;  mate¬ 
rial,  animal,  and  fpiritual.  The  firft,  who  w'ere  material,  and  in¬ 
capable  of  knowledge,  inevitably  perifhed,  both  foul  and  body  ; 
the  third,  fuch  as  the  Gnojlics  themfelves  pretended  to  be,  were 
all  certainly  faved  ;  the  plychic,  or  animal,  who  were  the  middle 
between  the  other  tw'o,  w'ere  capable  either  of  being  faved  or 
damned,  according  to  their  good  or  evil  aClions. 

St.  Epiphaniusafcribes  the  origin  of  the  Gnojlics  to  Simon  Magus, 
and  fays  that  they  acknowledged  two  principles,  a  good  and  a  bad. 
They  fuppofed  there  were  eight  different  heavens,  each  of  which 
was  governed  by  it’s  particular  prince :  the  prince  of  the  feventh 
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heaven,  whom  they  named  Sabaoth,  created  the  heavens  and  the 
earth,  the  fix  heavens  below  him,  and  a  great  number  of  angels.  In 
the  eighth  heaven  they  placed  their  Barbelo,  or  Barbero,  whom 
they  fometimes  called  the  father  and  fometimes  the  mother  of  the 
univerfe.  All  the  Gnoftics  difiinguifhed  the  creator  of  the  univerfe 
from  God,  who  made  himfclf  known  to  men  by  his  Son,  whom 
they  acknowledged  to  be  the  Chrifi.  They  denied  that  the  Word 
was  made  flefii  •  and  afferted  that  Jefus  Chrifi  was  not  born  of  the 
Virgin  Marv,  that  he  had  a  body  only  in  appearance,  and  that  he 
’did  not  fuffer  in  reality.  They  neither  believed  a  refurrc&ion,  nor 
a  judgment  to  come  ;  but  imagined  that  thofe  wdto  had  not  been 
Inllruded  in  their  maxims,  would  return  into  the  world,  and  pafs 
into  the  bodies  of  hogs  and  other  like  animals.  They  had  feveral 
apocryphal  books,  as  the  Gofpel  of  St.  Philip,  the  Revelations  of 
Adam,  the  Gofpel  of  Perfection,  kc. 

The  appellation  Gnojiic  fometimes  alfo  occurs  in  a  good  fenfe,  in 
the  ancient  ecclefiafiical  writers,  and  particularly  Clemens  Alexan- 
drinus,  who,  in  the  perfon  of  his  Gnojiic,  deferibes  the  characters 
and  Qualities  of  a  perfect  chrifiian. 

GOAD,  a  pointed  flick,  or  rod,  armed  with  a  fiiarp  iron  pin  at 
the  end,  to  prick  oxen  or  other  cattle  forwards. 

GOARING,  or  Gorging,  a  fea-term.  A  fail  is  cut  goaring , 
when  it  is  cut  Hoping  by  degrees,  and  is  broader  at  the  clew  than  at 
the  ear-ring,  as  top-fails  and  gallant-fails  are. 

Goat,  eapra,  in  zoology,  a  quadruped  of  the  order  of  the  pscora. 
This  genus  comprehends  all  the  goat  kind,  of  which  Linnreus 
enumerates  twelve  fpccics,  among  which  are  the  gazella,  ibex, 
ru^icapra,  &cc. 

The  common  goat ,  with  carinated  and  acuated  horns,  is  nearly 
of  the  fize  of  the  lheep,  only  that  the  w'ool  of  the  latter  makes  it 
appear  larger.  The  fur  of  the  goat  is  of  a  pale  dun,  and  the  hairs 
rigid  and  waved,  but  not  curled,  as  in  the  fheep.  It  is  a  native  of 
molt  parts  of  Europe.  The  buck  -goat  has  under  his  jaws  two  wat¬ 
tles  or  tufts  like  a  beard.  The  female  alfo  refembles  the  male,  and 
is  valued  if  fhe  have  large  teats,  a  great  udder,  and  no  horns,  or 
at  leaft  very  fmall  ones.  Thefe  animals  require  very  little  to  keep 
them ;  they  will  climb  the  fteepefi  rocks,  and  there  browfe  upon 
briers,  heath,  and  fhrubs  of  various  kinds,  which  other  creatures 
will  not  tafie  of :  great  care  mull  be  taken  to  keep  them  from  valu¬ 
able  plantations.  Their  milk  is  efteemed  the  greateft  nourifher  of 
all  liquids,  women’s  milk  excepted,  and  very  comfortable  to  the 
ltomach  :  the  young  kids  alfo  are  very  good  for  the  table,  and  may 
be  managed  in  all  refpedslike  lambs.  A  rainy  feafon  makes  goats 
thin,  and  a  dry  feafon  makes  them  fat  and  blithe. 

The  beft  kind  of  goats,  are  thefe :  The  male  fhould  have  a  large 
body,  his  hair  fhould  be  long,  and  his  legs  ftraitand  ftiff ;  the  neck 
fhould  be  plain  and  fhort,  the  head  fmall  and  flender,  the  horns 
large,  the  eyes  prominent,  and  the  beard  long.  The  female  fhould 
have  a  large  udder,  with  large  teats,  and  no  horns,  or  very  fmall 
ones.  They  fhould  be  kept  in  flocks,  that  they  may  not  ftraggle  ; 
and  fhould  have  good  Hielter.  They  fhould  have  no  litter  in  wfinter, 
but  only  a  paved  floor  kept  clean.  They  are  recommended  to  lie 
among  hories,  their  fmell,  as  isfuppofed,  preventing  many  difeafes 
in  thoie  animals.  The  blood  of  the  h e-goat,  dried,  has  been  recom¬ 
mended  for  the  pleurify  and  inflammatory  diforders,  and  is  taken 
notice  of  by  Dr.  Mead  in  this  intention.  The  HeHa  of  a  fpayed  goat, 
fix  or  feven  years  old,  is  reckoned  the  belt,  and  is  generally  very 
fweet  and  fat.  It  is  called  rock-venifon,  and  is  little  inferior  to 
that  of  the  deer.  1  he  fuet  of  goats,  killed  about  four  or  five  years 
e!d,^  is  in  great  eltcem,  and  makes  excellent  candles. 

Goats  hair  alfo  is  of  value  ;  it  may  be  lheared  as  the  wool  from 
fheep,  and  is  excellent  for  making  ropes  that  are  to  be  ufed  in  the 
water,  as  they  will  lafi  a  great  while  longer  than  thofe  made  in  the 
common  way.  A  fort  ot  fluff  is  alfo  made  of  it  in  fume  places. 

I  he  whitelt  wigs  are  made  ot  the  hair  of  the  male  goat  ;  the 
whitefi  and  cleared  is  fclefted  from  that  which  grow'S  on  the 
haunches,  where  it  is  longefi  and  thickefl.  That  of  the  Welch 
goato  is  preferable  to  all  others,  both  in  length  and  finenefs.  The 
horns  are  alfo  ufed  for  the  handles  ot  tucks  and  penknives  ;  and  the 
lkin  is  applied  to  various  ufes  by  glovers,  &c. 

Go  at  of  Greenland,  an  animal  with  which  we  are  not  perfectly 
acquainted,  but  whofe  horns  are  ufually  an  ell  long,  and  the 
branches  covered  all  over  with  a  velvety  down. 

Goat ■-fijh,  caprfcus,  in  ichthyography,  the  name  of  a  fifli,  called 
alfo  by  tome  eager  In  the  middle  of  it’s  back  it  has  three  very 
ftrong  and  large  prickles,  the  firfi  of  which  is  three  times  as  large  as 
any  ot  the  others,  and  all  are  conneded  by  a  membrane.  Plate 
5  >  fig-  5*  “  has  a  fcaly  fkin  ot  a  blueiflv  green  colour,  fpotted 

with  a  hne  blue,  and  the  back  and  belly  fins  are  black,  with Tome 
blue  and  red  fpots.  It  feldom  exceeds  two  pounds  in  weight. 
Goat -fucker,  cagnmulgus,  in  zoology,  the  Ani-owi.. 


pointed  pod,  inclofing  teveral  oblong  kidney-fhaped  feeds  Miller 
reckons  three  ipccies. 

In  medicine,  the  common  fort,  with  blue  flowers,  is  efieemed  a 
great  alexipharmic  and  fudorifie.  It  is  much  ufed  in  Italy  •  but 
amonglt  us  only  as  an  ingredient  in  fome  compofitions  ’ 

Mr.  Boyle  celebrates  the  virtues  o f  goat's  we  in  peftilential  and 
111  hls  ovvn  obiervation  and  experience. 

GUBiiLINS  a  celebrated  manufactory,  efiablilhed  at  Paris,  in 
the  Tauxbourg  bt. Marcel,  for  the  making  ot  tapestry,  and  other 
furniture  tor  the  ufe  of  the  crown.  The  houle  where  rhi* 


colour,  fill!  known  by  their  name  ;  as  well  as  the  little  river  Bie 


vre, 


on  whofe  banks  they  fixed  their  dve-houfe  ;  and  which  is  now 
known  by  no  other  name  than  that  of  the  river  of  the  Gobelins . 

In  the  year  1667  this  place,  till  then  called  Gobelins  Folly,  changed 
it’s  name  into  that  of  Hotel  Royal  des  Gobelins,  in  confequenee  of  an 
edict  of  Louis  XIV. 

The  Gobelins  has  everfince  remained  the  firfi  manufactory  of  this 
kind  iu  the  world.  I  he  quantity  ot  the  fineft  and  nobleft  works 
that  have  been  produced  by  it,  and  the  numberof  the  belt  workmen 
bred  up  therein,  are  incredible  ;  and  the  fiourifhing  condition  of  the 
arts  and  manufadures  of  France  is,  in  a  great  meafure  owing  thereto. 

The  battles  of  Alexander,  the  four  feafons,  four  elements,  the 
king’s  palaces,  and  a  ieries  of  the  principal  actions  of  the  life  of 
Louis  XIV.  from  the  time  of  his  marriage  to  the  firfi  conqueft  of 
Franche  Comte,  done  from  the  defigns  of  M.  le  Brun,  director  of 
the  manufactory  of  the  Gobelins,  are  mafler-pieces  in  their  kind 

GOBIUS,  a  genus  of  fifties  of  the  acanthopterygious,  or  pricklv- 
finned  kind  ;  the  characters  of  which  are  thefe  :  the  branchioitege 
membrane  contains  on  each  fide  very  diflinCt  bones  ;  thefe  are  very 
irregular  in  their  fize,  the  firfi  and  fourth  being  much  broader  than 
the  others  :  the  belly-fins  grow  together  to  as  to  form  one  fingle  fin,, 
of  the  fliape  of  a  funnel  ;  thefe,  and  the  peCtoral  fins,  are  placed  at 
the  fame  difiance  from  the  head  :  there  are  two  fins  on  the  back, 
the  anterior  of  which  confifls  of  fomewhat  rigid  bones  :  the  feales 
are  rough,  the  body  is  oblong,  the  head  coniprcfled,  and  the  eyes 
covered  with  the  common  fkin  of  fifh. 

GOBLE  I  ,  or  Gobelet,  a  kind  of  drinking  cup,  or  bowl, 
ordinarily  of  a  round  figure,  and  without  either  foot,  or  handle. 
Goblets  made  of  the  wood  tamarifk,  are  ranked  among  medicinal 
drugs  ;  becaufe  the  liquors  infufed  a  while  therein,  are  luppofed  to 
acquire  a  quality  which  renders  them  good  in  difeafes  of  the  fpleen. 

GOEONE',  in  heraldry,  the  fame  w'ith  componed. 

GOD,  an  immaterial,  *  intelligent,  and  free  Being  ;  of  perfed 
goodnefs,  wifdom,  and  power ;  who  made  the  univerfe,  and  continues 
to  fupport  it,  as  well  as  to  govern  and  direCt  it  by  his  providence. 

God,  fays  Sir  Ifaac  Newton,  is  a  relative  term,  and  has  refpeCI 
to  fervants.  Jt  denotes,  indeed,  an  eternal,  infinite,  abfolutely 
perfeCf  being :  but  fuch  a  being  without  dominion,  would  not  be 
God.  The  w  ord  God  frequently  fignifies  lord,  but  every  lord  is  not 
God.  The  dominion  of  a  fpiritual  being,  or  lord,  conflitutes  God ; 
true  dominion,  true  God ;  the  fupreme,  fupreme  ;  pretended,  pre¬ 
tended.  From  fuch  true  dominion  it  follow's  that  the  true  God  Is 
living,  intelligent,  and  powerful ;  and  from  his  other  perfections, 
that  he  is  fupreme,  or  fupremely  perfeCt.  He  is  eternal  and  infinite, 
omnipotent  and  omnifeient  ;  that  is,  he  endures  from  eternity  to 
eternity,  and  is  prefent  from  infinity  to  infinity.  He  governs  all 
things  that  exift,  and  knows  all  things  that  are  to  be  known.  He  is 
not  eternity  or  infinity,  but  eternal  and  infinite.  He  is  not  duration 
and  fpace,  but  he  endures  and  is  prefent;  he  endures  always,  and  is 
prefent  every  w'here  ;  and  by  exilting  always  and  every  where,  con- 
fiitutes  the  very  things  we  call  duration  and  fpace,  eternity  and  in¬ 
finity.  He  is  omniprefent,  not  only  virtually,  but  fubftantially ;  for 
power  without  fubftance  cannot  fubfift.  All  tilings  are  contained 
and  move  in  him,  but  wuthout  any  mutual  paffion ;  that  is,  he  fuffers 
nothing  from  the  motion  of  bodies  ;  nor  do  they  undergo  any  refin¬ 
ance  .from  his  omniprefence. 

I  he  Rabbins  and  Hebrailts,  particularly  St.  Jerom,  and  the  in¬ 
terpreters,  reckon  up  ten  different  names  of  God  in  Scripture  ;  which 
are  7N,  hi,  Elohim,  VDN,  Elohi,  or  in  the  Angular, 

Eloab,  Tjtbaoth,  ]YvN,  Elion ,  iTTN,  Ehjeh,  ‘'J’fTN,  Adonai, 

IT,  Jab,  'Itf,  Shaddai,  mm,  Jehovah-,  but  it  is  wrong  to  divide 
from  rYlNrrc  ,  they  ihouid  be  but  one  name  JTNZlX'rfci*,  Elobeife- 
boath,  i.  e.  God  ofhojls.  Of  thefe  names  there  are  three  which  ex- 
prel's  the  efl'ence  ot  GW,' and  are  proper  names;  viz.  HYlX,  Ehjeh, 
IT,  Jab,  and  miT,  Jehovah  :  the  others  arc  only  names  of  attributes. 
St.  Jerom  gives  a  particular  explanation  of  thefe  ten  names,  in  his 
epillle  to  Marcella  ;  and  Buxtorf  the  younger  has  an  exprefs  dif- 
fertation  on  the  fame,  Dill'ertatio  de  Nominibus  Dei.  The  Jefuit 
Souciet  has  three  feveral  diicourfcson  the  three  names,  El,  Shaddai, 
and  Jehovah ,  printed  at  Paris,  1715.  The  Hebrews  call  the  name 
of  God  nV/TN  yjlND,  and  the  Greeks,  after  this  example,  Ttapae- 
yf>xfx/s.xaov  ;  as  confilting  of  four  letters,  w'hichit  is  obferved  to  do  in 
moil  languages :  thus,  in  the  Hebrew,  God  is  called  miT,  Jehovah ; 
in  the  Greek,  ©roj  ;  in  Latin,  Dm;  in  Spanifh,  Dios ;  in  Italian, 
Idio  ;  in  French,  Dieu ;  in  the  ancient  Gaulifli,  Diex  ;  in  ancient 
German,  Diet ;  in  the  Sclavonic,  Buch  ;  in  Arabic,  Alla  ;  in  the 
Polifh,  Bung ;  in  the  Pannonian,  IJlu  ;  in  the  Egyptian,  Tenu  ;  in 
the  Perlian,  Sire,  in  the  language  0/ the  Magi,  Orfi.  But  a  dif- 
tindion  ought  here  to  be  made  between  the  name  God,  and  the 
name  of  God ;  it  being  the  latter,  not  the  former,  that  in  the 
Hebrew  conlifis  of  four  letters.  The  name  or  Word  God,  in  the 
Hebrew',  is  Eloab,  which  confifls  but  of  three  letters  ;  or  in  the 
plural  □Ii’T’N,  Elohim,  which  confifls  of  five.  The  name  of  God  is 
mm>  Jehovah  ;  which  is  fhe  true  T  ta pay papi  pea-rov,  or  the  name  of 
tour  letters,  among  the  Hebrews  and  Greeks.  But  it  is  not  this 
name  that  anfwcrs  to  the  Greek  0£©-,  Latin  Deus,  Fngli/h  God,  kc. 
In  reality,  none  ot  thefe  languages  have  any  proper  name  of  God, 
as  mm,  Jehovah,  is  in  the  Hebrew. 

By  his  immateriality,  intelligence,  arid  freedom,  Gc^is  diftin- 
guiihed  from  fate,  nature,  dejhny,  necefjity,  chance,  anima  mundi,  and 
tram  all  the  other  fictitious  beings,  acknowledged  by  the  Stoics, 
Pantheifts,  Spinofifls,  and  other  torts  of  atheifls. 

The  knowledge  ot  GW,  his  nature,  attributes,  word,  and  works, 
with  the  relations  between  him  and  his  creatures,  make  the  fubjed 
ot  the  extenfive  i’eicnce  called  theology. 

In  Scripture,  God  is  defined  by,  I  am  that  I  am  ;  Alpha  and 
Omega  ;  the  Beginning  and  End  of  all  things. 

God,  as  the  felf-exilterit  Being,  the  fupreme  caufe  of  all  things, 
mull  ot  ncccflity  have  infinite  power  ;  lince  all  things  were  made  oy 
1  him. 
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him,  and  are  intirely  dependent  on  him  ;  and  all  the  powers  of  all 
things  are  derived  from  him,  and  perfectly  fubjeft  to  him  ;  nothing 
can  refill:  the  execution  of  his  will.  2.  The  fupreme  caufe  and  au¬ 
thor  of  all  things  mull  of  neceffity  be  infinitely  wife.  This  follows 
from  the  proportions  already  eltablifhed  ;  and  the  proof  a  pojlertori, 
of  the  infinite  wifdom  of  God ,  from  the  confideration  of  the  exquiiite 
perfcftion  and  confummate  excellency  of  his  works,  is  no  lefs  llrong 
and  undeniable.  3.  The  fupreme  caufe  and  author  of  all  things 
mull  of  necellity  be  a  being  of  infinite  goodnefs,  juftice,  and  truth, 
and  all  other  moral  perfections  ;  fuch  as  become  the  fupreme  gover¬ 
nor  and  judge  of  the  world.  The  will  of  a  being,  infinitely  know¬ 
ing  and  wife,  independent  and  all-powerful,  can  never  be  influenced 
by  any  wrong  affection,  and  can  never  be  milled  or  oppofed  from 
without ;  and,  therefore,  he  mull  do  always  what  he  knows  fitted:  to 
be  done  ;  that  is,  he  mud  act  always  according  to  the  drifted  rules 
of  infinite  goodnefs,  juftice,  and  truth,  and  all  other  moral  perfec¬ 
tions  ;  and,  more  particularly,  being  infinitely  and  necelfarily 
happy  and  all-fuflieient,  he  mud  be  unalterably  difpofed  to  do  and 
vto  communicate  good  or  happinefs. 

From  all  thefe  confiderations  we  may  infer  the  exiltence,  attri¬ 
butes,  and  providence  of  God. 

God  is  alfo  uled  in  fpeaking  of  the  falfe  deities  of  the  heathens, 
many  of  which  were  only  creatures  to  which  divine  honours  and 
worfliip  were  fuperflitioufly  paid. 

The  Greeks  and  Latins,  it  is  obervable,  did  not  mean,  by  the 
name  God,  an  all-perfeft  being,  whereof  eternity,  infinity,  omni¬ 
prefence,  &c.  were  eflential  attributes  :  with  them,  the  word  only 
implied  an  excellent  and  fuperior  nature  ;  and,  accordingly,  they 
give  the  appellation  to  all  beings  of  a  rank,  or  clafs,  higher  and 
more  perteft  than  that  of  men  ;  and  efpecially  to  thofe  who  were 
inferior  agents  in  the  divine  adminiffration,  all  fubjeft  to  the  one 
fupreme. 

Thus  men  themfelves,  according  to  their  fyflem,  might  become 
gods  after  death  ;  inafmuch  as  their  fouls  might  attain  to  a  degree  of 
excellence  fuperior  to  what  they  w-ere  capable  of  in  life. 

The  firft  divines,  father  Boflu  obferves,  were  the  poets:  the  two 
funftions,  though  now  feparated,  were  originally  combined ;  or 
rather,  were  one  and  the  fame  thing. 

Now  the  great  variety  of  attributes  in  God,  that  is,  the  number 
of  relations,  capacities,  and  circumftances,  w'herein  they  had  occa- 
fionto  confider  him,  put  thefe  poets,  &c.  under  a  necellity  t>f  making 
a  partition,  and  of  leparating  the  divine  attributes  into  feveral  per- 
fons  ;  becaufe  the  weaknefs  of  the  human  mind  could  not  conceive  fo 
much  power  and  action  in  the  fimplicity  of  one  Angle  divine  nature. 

Thus  the  omnipotence  of  God  came  to  be  reprefented  under  the 
perfon  and  appellation  of  Jupiter  ;  the  wifdom  of  God ,  under  that 
oi  Minerva  ;  the  juftic'e  of  God ,  under  that  of  Juno. 

The  firit  idols,  or  falfe  gods,  that  are  faid  to  have  been  adored, 
were  the  ftars,  fun,  moon,  &c.  on  account  of  the  light,  heat,  and 
other  benefits,  which  we  derive  from  them. 

Afterwards,  the  earth  came  to  be  deified,  for  furnifhing  fruits 
neceflary  for  the  fubfiftence  of  men  and  animals  ;  then  fire  and 
water  became  objefts  of  divine  worfhip,  for  their  ufefulnefs  to 
human  life. 

Inprocefs  of  time,  and  by  degrees,  gods  became  multiplied  to 
infinity  ;  and  there  was  fcarce  any  thing  in  the  heavens,  air,  earth, 
or  hell  itfelf,  but  the  weaknefs,  or  caprice,  of  fome  devotee  or 
other,  elevated  into  the  rank  of  deity ;  things  ufelefs,  or  even  de- 
ftruftive,  not  excepted. 

It  is  very  difficult  to  difcover  the  real  fentiments  of  the  heathens, 
with  refpeft  to  their^r;  they  are  exceedingly  intricate  andconfufed, 
and  even  frequently  contradiftory.  They  admitted  fo  many  fupe¬ 
rior  and  inferior  gods ,  who  fhared  the  empire,  that  all  was  full  of 
gods.  Varro  reckons  up  no  lefs  than  30,000  adored  within  afmall 
extent  of  ground,  and  yet  their  number  was  every  day  growing. 
The  way  to  heaven  was  fo  eaiy  for  the  great  men  of  thofe  days,  that 
Juvenal  brings  in  Atlas  complaining  he  was  ready  to  fink  under  the 
load  offuch  a  number  of  new.gWr  as  were  daily  placed  in  the  heavens : 
yet  father  Mourgucs  feemsto  have  proved  that  all  the  philofophers 
of  antiquity  have  acknowledged  that  there  was  but  one  God. 

GODDESS,  dea,  diva ,  a  heathen  deity,  to  whom  they  attributed 
the  female  fex. 

The  ancients  had  almoft  as  many  goddcffes  as  gods.  Such  were 
Juno,  the  goddefs  of  air  ;  Diana,  the goddejs  of  woods  and  chaffity  ; 
Proferpina,  the  goddefs  of  hell;  Venus,  of  beauty  ;  Thetis,  of  the 
fea  :  fuch  alfo  were  Victory,  Fortune,  &c. 

Nay  they  were  not  contented  to  make  women  gods,  and  admit 
both  fexes  into  the  roll  ;  but  they  had,  alfo,  hermaphrodite  gods. 
Thus  Minerva,  according  to  feveral  of  the  learned,  was  both  man 
and  woman,  and  worlliipped  both  under  the  appellation  of  Lunus 
and  Luna.  Mithras,  the  Perfian  deity,  was  both  god  and goddefs  : 
and  the  fexes  of  Venus  and  Vulcan  are  very  dubious  ;  whence,  in 
the  invocations  of  thofe  deities,  thev  ufed  this  formula  ;  Be  thou 
god,  or  goddefs:  as  we  learn  from  A.  Gellius. 

It  was  a  privilege  peculiar  to  goddcffes,  thAt  they  might  be  repre¬ 
fented,  on  medals,  naked.  The  imagination,  it  was  fuppofed, 
mult  be  awed,  and  kept  from  taking  liberties,  by  the  confideration 
of  the  divine  character. 

GOD-FATHERS,  and  God-Mothers,  perfons  wdio  direft 
and  attend  at  the  baptifm  of  infants,  or  other  perfons  ;  and  w'ho 
give  the  name  :  they  alfo  anfwer  for  the  future  conduft  of  the  infant 
or  perfon  baptifed,  and  folemnly  promife  that  they  will  renounce 
the  devil  and  all  his  works,  and  follow  a  life  of  piety  and  virtue, 
and  by  this  means  lav  themfelves  under  an  indifpenfible  obligation 
to  infiruft  them,  and  watch  over  their  conduft. 

God-  father  was  aifo  a  name  given  to  a  kind  of  feconds,  wrho 
attended  knights  in  tournaments  and  fingle  combats. 

I  he  god-fathers  of  duels  were  a  kind  of  advocates  efiofen  by  both 
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parties,  to  reprefent  the  reafons  of  their  combat  to  their  judges. 

I  he  inllitution  of  patrini  and  matrini,  or  god-fathers  and  god-mo¬ 
thers,  is  of  Roman  original  ;  thefe  being  perfons  who  in  the  games 
of  the  Circus  attended  the  chariots,  fliews,  and  images  of  the  gods. 

GODWIT,  in  ornithology,  the  fcolopax  agocepkala,  and  agoCcpha- 
his,  of  authors,  and  called  alfo  the  yarwheip  or yarwhip,  a  fpecies  of 
birds  which  are  taken  in  the  fens  :  they  weigh  about  i2|  ounces, 
their  length  is  16  inches,  and  the  breadth  27  ;  the  bill  is  four  inches 
long,  turns  up  a  little,  being  black  at  the  end,  and  in  the  other 
part  of  a  pale  purple  :  from  the  bill  to  the  eye  is  a  broad  white 
flrnke  ;  the  feathers  of  the  head,  neck,  and  back  are  of  a  light  red- 
diflr  brown,  marked  in  the  middle  with  a  dulky  fpot  :  the  tail  is 
regularly  barred  with  black  and  white.  Thev  vilit  our  coafls  in 
September,  continue  there  the  winter,  and  feed  on  infefts.  When 
fattened,  they  are  efieemed  a  great  delicacy. 

God  wit,  red,  fcolopax  Lapponica ,  is  larger  than  the  former; 
the  bill  is  fomewhat  fhorter,  but  of  the  fame  figure;  the  lower 
half  is  black,  and  the  upper  yellow  :  the  head,  neck,  bread,  fides, 
icapulars,  and  upper  part  of  the  back,  are  of  a  bright,  ferruginous 
colour  ;  the  head  is  marked  with  oblong,  dufky  lines,  and  the  neck 
is  plain. 

GOGET,  in  ichthyology,  the  fea-gudgeon,  or  rock-fifh.  This 
is  a  long  and  -{lender  fifh,  of  a  rounded  not  flat  body,  and  feldorn 
exceeds  fix  inches  in  length.  The  firfl  dorfal  fin  confilts  of  fix 
rays  ;  the  fecund  of  14. ;  the  peftoral  fins  of  16  or  17,  clofely  fet 
together  ;  the  middle  being  the  longeft,  and  the  others  on  each  fide 
gradually^fhorter.  See  Plate  58,  fig.  8. 

GOGGLES,  in  furgery,  are  infiruments  ufed  for  curing  squint¬ 
ing,  or  that  difiortion  of  the  eyes,  which  occafions  this  diforder. 
1  hey  are  fhort  conical  tubes,  compofed  of  ivory  ftained  black,  with 
a  thin  plate  of  the  fame  ivory,  fixed  in  the  tubes  near  their  anterior 
extremities.  Through  the  center  of  each  of  thefe  plates  is  a  fmall 
circular  hole,  about  the  fize  of  the  pupil  of  the  eye,  for  the  tranf- 
miffion  of  the  rays  of  light.  Thefe  goggles  muft  be  continaally  worn 
in  the  day-time,  till  the  mufcles  of  the  eye  are  brought  to  aft  regu¬ 
larly  and  uniformly,  fo  as  to  direft  the  pupil  flrait  forwards  ;  and 
by  thefe  means  the  cure  will  be  fooncr  or  later  effefted. 

GOING,  in  the  manege,  alleure,  a  horfe’s  pace  or  gait. 


A  Treatise  on 

GOLD. 

GOLD,  aururn,  a  yellow  metal  ;  being  the  heavieft,  purefi,  moll 
duftile  and  fhining  of  any,  and  conlequently  the  mofl  valuable. 

The  chemiffs  tell  us,  that  gold  is  compofed  of  two  fubftances, 
the  one  an  extremely  pure  and  limple  matter  of  the  nature  of  mer¬ 
cury,  and  the  other  which  they  fay  fixes  or  deflroys  the  fluidity  of 
this,  an  equally  pure  and  limple  fubftancc,  extremely  fubtile  and 
of  the  nature  of  fulphur. 

We  are  to  take  all  this  however  upon  the  credit  of  thofe  who 
affirm  it  ;  for,  by  all  the  trials  that  have  been  made,  gold  feems 
the  mofl  Ample  of  all  known  fubftances.  It’s  colour  is  yellow,  it 
is  the  molt  malleable  and  molt  duftile -of  all  the  metals.  It  is 
wholly  incapable  of  ruft,  and  is  not  fonorous,  when  (truck  upon. 
It  requires  a  ftrong  fire  to  melt  it,  remaining  unaltered  in  the  degree 
of  heat  that  fufes  tin  or  lead,  but  running  with  a  lefs  vehement  one 
than  is  neceflary  to  the  filling  of  iron  or  copper.  It  does  not  re¬ 
tain  it’s  colour  till  the  time  of  it’?  melting,  but  becomes  ignited  and 
white  before  it  runs,  and,  when  in  fulion,  it  appears  of  a  pale 
blueifh  green  colour  on  the  furface. 

It  amalgamates  the  mofl  readily  of  all  the  metals  with  quick- 
filver  ;  when  in  a  ftate  of  fulion,  it  very  eafily  and  intimately  blends 
itfelf  with  iilvcr,  and,  when  mixed  with  that  metal,  will  alfo  run 
into  a  mafs  with  iron.  Either  filver  or  gold  may  indeed  be  mixt 
fingly  with  this  metal  by  fulion,  but  it  is  much  eafier  dune  with 
regard  to  gold,  when  before  blended  with  filver.  It  much  more 
eafily  mixes  with  copper  and  other  metals,  and  very  readily  with 
fome  of  the  femi-metals,  as  with  the  regulus  of  antimony.  Com¬ 
mon  fire  carried  to  it’s  utmoft  vehemence,  has  no  further  effeft  on 
gold  than  the  fufing  it ;  it  will  remain  ever  fo  long  in  it’s  fiercelt 
heat,  and  come  out  at  laft  unaltered  and  with  it’s  whole  weight. 
Expofed  to  the  focus  of  the  flrongdt  burning  glafles,  it  fparkles 
and  flies  off  in  fmall  malfes,  which,  if  received  on  paper  and  ex¬ 
amined  afterwards,  are  found  to  be  pure  unaltered  gold;  but,  if  that 
heat  be  managed  very  nicely,  and  the  fame  gold  again  and  again  ex¬ 
pofed  to  it,  it  is  affirmed  that  a  part  of  the  gold  will  at  length  go  off 
in  fumes,  and  the  remainder  will  be  found  to  be  a  iubftance  of  a 
deep  blue  with  fome  admixture  of  purple,  and  approaching  to  the 
nature  of  vitriol  rather  than  of  gold,  of  which  it  wants  the  mallea¬ 
bility  and  the  fpecific  gravity. 

Gold  is  by  far  the  molt  divilible  of  all  bodies  :  if  melted  with  an 
hundred  thoufand  times  it’s  own  weight  of  filver,  it  will  perfeftly 
and  equally  blend  itfelf  with  that  metal  ;  any  grain  of  the  melted 
mafs,  being  cut  off,  will  be  found,  on  aflaying,  to  contain  it’s  due 
and  proportionate  quantity  of  the  gold  in  it ;  and  a  fingle  drop  of  a 
folution  of  gold  in  aqua-regia  will  communicate  a  metalline  tafle  to 
a  pint  of  fpirit  of  wine,  it  mixed  with  it.  It’s  d uftility  is  in  no 
degree  inferior  to  this  quality  of  it. 

The  wire  drawers,  according  to  Reaumur,  are  able  to  extend  a 
leaf  of  gold  to  the  twelve  millionth  part  of  an  inch  in  thinnefs 
over  a  flatted  filver  wire,  and  yet  the  filver  fhall  be  (o  perfeftly 
covered  in  every  part  with  gold,  that  not  only  the  naked  eye,  but 
even  the  beft  microfcope,  fhall  not  be  able  to  find  a  Ipeck  of  filver 
appearing  under  it. 

The  fpecific  gravity  of  gold  has  been  faid,  by  different  people 
who  have  tried  it,  to  be  to  that  of  water,  in  the  proportion  of  19081 
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to  1000;  according  to  the  niceft  experimens  we  have  been  able 
to  make  with  gold  refined  to  it’s  utinoft  purity,  it  is  as  19420  to 
1 000. 

The  proper  folvcnt  of  gold  is  aqua  regia  ;  tins  menftruurn  owesit,  s 
power  upon  the  metal  to  the  fea-falt  it  contains,  that  being  almoft 
the  only  fait  which  has  the  quality  of  acting  upon  gold. 

The  effect  of  this  menftruurn  affords  a  left  for  this  metal  ;  if  we 
require  another,  we  mav  have  rccourfe  to  a  fufion  with  antimony; 
for  if  pure  gold  and  antimony  be  melted  together,  the  antimony,  on 
keeping  up  the  fire  to  a  great  height,  will  be  all  driven  off  in  fumes, _ 
and  will  leave  the  gold,  if  pure,  unaltered  in  weight ;  whereas,  it 
it  contained  any  mixture  of  another  metal,  the  antimony  would  have 
taken  it  away  with  it,  not  excepting  even  filver  itfelf. 

A  folution  of  gold  in  aqua  regia  affords  a  very  curious  objedf  for 
the  mierofeope.  Mr.  Leevenhoeck  took  great  pains  to  obferve  the 
configurations  it  would  put  on  in  it’s  concretions:  he  found,  that  in 
warm  weather,  if  a  drop  of  the  folution  was  laid  on  a  clean  glafs, 
and  examined  by  the  mierofeope,  the  fairs  foon  coagulated,  but 
appeared  very  irregular  in  their  manner  of  concretion.  They  fome- 
times  affirmed  a  regular  hexagon  form,  but  more  frequently  they 
were  rendered  irregular,  by  the  application  of  other  fubftances,  in 
form  of  fmallcr  cryltals  upon  them.  One  thing  in  this  is  very  re¬ 
markable,  that  is,  the  cryftals  formed  at  different  times  feem  very 
differently  impregnated  with  the  metal,  thofe  which  concrete 
firft  being  ufually  large,  and  perfectly  clear  and  tranfparent,  and 
thofe  which  afterwards  form  themfclves  upon  thefe,  and  alter  and 
injure  their  figures,  being  fmaller  and  feemingly  much  more  im¬ 
pregnated  with  the  metal,  as  being  of  a  fine  gold- yellow'.  Some¬ 
times  alfo  it  happens,  that  the  fmall  falts  fated  with  the  particles 
of  the  gold  fhoot  firft,  and  when  the  other  clear  and  tranfparent 
cryftals  of  fait  form  themfelves  afterwards,  it  not  unfrequently 
happens,  that  they  form  about  the  others,  and  inclofethem  within 
their  own  bodies.  Thus  it  is  not  uncommon  to  fee  one  of  thefe 
large  and  tranfparent  cryfials  w'ith  a  fmall  gold-  coloured  eryftal  im- 
merfed  in  it’s  center. 

This  is  a  very  elegant  and  entertaining  fight  by  the  mierofeope, 

.  but  it  is  only  to  be  obferved  in  dry  feafons,  for  in  moift  weather 
the  cryfials  either  do  not  form  themfelves  at  all,  or  elfe  it  is  done 
but  very  confufedly,  and  they  melt  and  dillolve  away  on  the  accefs 
of  frefh  damp  air. 

If  a  quantity  of  fait  of  tartar,  or  any  other  fixed  alkali,  be 
thrown  into  a  folution  of  gold,  the  metal  is  precipitated  in  form  of 
a  powder,  which  has  an  explofive  power  greater  than  that  of  gun¬ 
powder,  or  the  pulvis  fulminans  of  the  chemifts.  This  pow'der  is 
sailed,  for  it’s  property,  aurum  fulminans. 

Gold  is  generally  found  in  the  earth,  native  and  not  debafed  in  the 
ftate  of  ore,  but  under  it’s  own  proper  form,  yellow,  malleable, 
and  duftile.  In  this  ftate,  however,  it  is  feldom  quite  pure,  but 
ufually  contains  fome  copper,  and  almoft  always  fome  filver  among 
It.  Native  gold,  thus  mixed  with  fmall  quantities  of  the  other 
metals,  is  found  fometimes  in  fmall  granules  among  the  fand  of 
rivers,  fometimes  in  larger  maffes  loofe  and  alone,  or  elfe  mixed 
among  a  reddifh  or  whitifh  marie  in  the  fiffures  of  rocks.  But  it’s 
mod  ufual  form  of  all  is  that  in  which  we  fee  it,  in  what  is  vul¬ 
garly,  though  very  improperly,  called  gold  ore  ;  that  is,  in  maffes 
of  a  w  hitifh  opaque  (lone,  approaching  to  the  nature  of  a  eryftal,  in 
which  the  native  gold  is  depofed  in  the  form  of  drops  and  threads, 
and  fometimes  of  veins.  The  gold  in  this  ftone  has  a  thoufand  va¬ 
rious  and  beautiful  appearances,  and  the  ftone  itfelf  is  occafionally 
tinged  with  black,  green,  and  other  colours. 

There  are  alfo  coarfer  ftones  of  various  kinds  and  colours,  in 
which  gold  is  difperfed  in  this  manner,  all  which  are  beautiful 
enough,  but  lefs  fo  than  in  this  purer  kind  ;  thefe  are  of  all 
colours,  but  mod  frequently  they  are  whitifh  or  reddilh.  In  all 
thefe  ores,  as  they  are  called,  the  gold  (hews  itfelf  in  it’s  proper 
form  :  but  there  are  fome  metalline  fubftances  found  in  which  this 
metal  is  truly  reduced  to  the  ftate  of  ore,  that  is,  in  which  it  is  not 
yellow,  malleable,  or  dudfilc,  but  reduced  to  a  dilcoloured  and 
brittle  mafs,  by  being  penetrated  with  fulphur  or  arfenic,  and  by 
them  reduced,  like  the  other  metals,  to  that  ftate  which  is  proper¬ 
ly  called  ore;  thefe  being  the  tw'o  fubftances  which  nature  employs 
todebafe  the  other  metals  into  that  ftate.  Whenever^/  is  found 
thus  penetrated  and  altered,  there  is  always  filver  with  it  in  the 
fame  mafs,  and  the  ores  are  properly  filver  ores,  or  thofe  of  fome 
other  metal  in  w’hich  fome  filver  is  alfo  contained,  the  gold  being 
alw'ays  in  the  fmalleft  quantity  of  any  metal  in  the  mafs. 

Among  the  number  of  gold  ores,  we  are  alfo  to  reckon  lapis  lazuli, 
fome  pieces  of  which,  belides  the  glittering  gold-  coloured  marcafite 
that  abounds  in  them  and  forms  their  yellow  veins,  contains  alfo 
a  fmall  quantity  of  gold.  Common  fand  and  clay  may  alfo  be 
reckoned  among  the  ores  of  geld,  as  there  are  few  kinds  of  either 
from  which  fome  gold  may  not  be  extracted  by  a  fkilful  hand, 
though  not  enough  to  pay  the  expences  of  the  \yorking.  Orpi- 
ment  has  alfo  been  worked  near  two  thoufand  years  ago  for  gold, 
and  a  fmall  quantity  obtained  from  it,  but  not  enough  to  make 
it  worth  while  to  continue  the  works ;  and  finally  fome  of  our 
common  marcafites  contain  a  little  of  it.  The  colour  of  yellow 
marcafites  has  tempted  many  to  believe  them  almoft  all  gold;  but 
fuch  people  may  be  eafily  undeceived,  by  only  calcining  the  fub¬ 
ftances  they  fuppofe  fo  rich,  in  a  common  fire :  in  which  cafe  they  do 
not  retain  their  yellow  colour,  as  gold  would  do,  but  become  red. 

Gold  refilling  the  action  of  lead,  or  glafs  of  lead,  and  fuftaining 
the  copel  and  the  tert  in  which  other  metals,  filver  alone  excepted, 
turn  to  fcoria;,  is  eafily  feparated  from  it’s  ore,  as  well  that  whiqh 
is  properly  as  that  which  is  improperly  fo  called,  by  the  common 
thethod  of  tefting  and  eopelling. 

When  in  it  s  native  ftate,  it  is  alfo  very  conveniently  feparated  by 
amalgamation  with  mercury,  as  it  more  readily  mixes  with  that  body 
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than  filver  itfelf  does  :  but  this  method  is  of  no  ufe  where  the  gold 
is  truly  reduced  to  a  ftate  of  ore,  as  nothing  but  a  pure  metal  is 
capable  of  amalgamation. 

The  ready  method  of  feparating  the  gold  from  it’s  ore  by  the  copel, 
is  to  mix  a  quantity  of  it  in  fine  powder,  with  eight  times  it’s 
■weight  of  granulated  lead,  and  putting  it  into  a  teft,  in  which  keep 
it  red-hot  till  the  jcor'ue on  the  furface  are  perfectly  vitrified.  After 
this  the  lead  with  the  gold,  feparated  from  thefe  ftony  and  other  par¬ 
ticles,  and  mixed  with  it,  is  to  be  put  into  a  copel  and  kept  in  the 
fire  together  till  all  the  lead  is  burnt  away  into  litharge  and  fcoria, 
and  the  gold  remains  alone  in  the  copel.  When  the  ore  is  mixed 
with  other  fubftances  befides  ftones,  or  earths,  as  pyrites  and  the 
like,  a  little  glafs  of  lead  is  to  be  added,  which  makes  them  run  thin 
and  more  eafily  depofit  the  metal  by  precipitation.  Thefe  methods 
will  fucceed  when £3/^  is  truly  in  a  ftate  of  ore  ;  but  when  it  retains 
it’s  metallic  form,  though  mixed  with  ftones  and  the  like,  the  ftiort 
way  is  that  by  amalgamation.  The  method  for  this  is,  to  powder 
the  ore,  then  wafh  away  the  lighter  and  fouler  part,  infufe  the  relt 
in  ftrong  vinegar  with  a  little  alum  diflolved  in  it;  and  afterwards, 
pouring  off  the  vinegar  and  wafhing  the  ore  with  water,  it  is  to  be 
dried,  and  then  rubbed  in  a  mortar  with  four  times  its  weight  of 
mercury,  till  all  the  gold  be  taken  up  by  the  mercury  ;  as  much  of 
the  loofe  mercury  as  poftible  is  then  to  be  feparated  by  draining  the 
whole  through  a  cloth,  fqueezing  it  well,  and  after  this  the  remain¬ 
der  of  it  is  to  be  feparated  by  dillillation,  or  evaporation,  and  the 
metal  left  behind  it  to  be  fufed  with  borax,  till  it  is  quite  pure. 

When  there  is  gold  and  filver  together  in  the  remaining  mafs  of 
metal,  after  any  of  the  operations,  they  arc  to  be  feparated  by 
putting  the  whole  into  aqua  regia,  and  when  the  menftruurn  has 
diflolved  all  the  gold,  it  is  to  be  evaporated  away,  and  th e  gold  re¬ 
maining  at  the  bottom  to  be  melted  in  a  crucible  with  borax  :  the 
filver  remaining  undiffolvcd  by  the  menfiruum  is  to  be  melted  in 
another,  and  both  will  be  pure  and  in  their  proper  form.  Finally, 
gold  mixed  in  a  regulus  with  any  of  the  other  metals,  is  readily  fe» 
para  ted  from  them  by  fufingthe  whole  with  three  or  four  times  the 
weight  of  glafs  or  lead. 

It  is  to  be  obferved,  that  aqua  regia,  though  the  general  and  com¬ 
mon  folvent  of  gold,  is  not  the  only  one  :  Kunkel  long  fince  difeo- 
vered,  that  it  might  be  diflolved  by  the  fumes  arifing  from  a  mix¬ 
ture  of  oil  of  tartar  and  oil  of  vitriol,  and  a  menftruurn  in  the  com¬ 
mon  liquid  form  may  be  produced  from  thefe,  which  will  have  the 
fame  power.  Mercury  alfo  is  a  true  folvent  of  this  metal  by  amal¬ 
gamation  :  and  the  hepar  fulphuris,  or  liver  of  fulphur,  on  being 
fufed  with  it,  tafies  it  up  fo  perfectly,  that  it  will  be  carried  into  a 
lac  fulphuris  by  the  common  proceffcs  afterwards  with  it,  without 
any  feparation  either  in  the  folution  or  precipitation. 

The  larged  quantities  o  f  gold  are  met  with  in  the  Spanifti  Weft- 
Indies  :  there  are  mines  of  it  alfo  in  fome  parts  of  Europe,  particu¬ 
larly  in  Hungary  and  Tranfylvania.  It  is  either  imbedded  in  flinty 
or  other  ftones,  or  intermingled  among  the  loofe  earth  ;  always  in 
it’s  metallic  forip,  though  the  particles  are  commonly  very  fmall 
and  often  indiftinguifhable.  It  is  never  found  in  the  date  of  a  true 
ore,  unlefs  when  blended  with  a  large  proportion  of  other  metals: 
the  gold  ore  of  Rammelfbcrg,  in  GofTar,  holds  only  a  few  grains  on 
an  hundred  weight.  Some  gold  is  alfo  met  with  in  fundry  rivers,  as 
the  Tagus,  the  Ganges,  the  Rhine,  the  Saale,  the  Niger,  the 
Danube,  and  many  others,  commonly  in  fine  dull,  often  in  a  flat 
moleculte,  fometimes  fufpended  by  the  water  in  invifible  atoms, 
which  fettle  upon  (landing,  and  are  diftinguifhed  by  the  name  of  ri¬ 
ver  or  vvafh-go/d:  thefe  golden  particles  doubtlefs  proceed  from  fome 
mines  or  veins  of  gold,  from  which  the  metal  has  been  wafhed  out, 
and  carried  down  by  the  ftream.  Some  have  pretended  to  find  per- 
fedf  gold  in  vegetables,  particularly  in  the  vine-tree  ;  but  on  exam¬ 
ining  thofe  gold- like  fpecks  or  granules,  by  fire,  by  quicklilver,  or 
other  trials,  they  foon  difeover  themfelves  to  be  no  gold. 

Gold  coins  and  utenfils  are  not  made  of  pure  gold,  but  have  always 
an  alloy  of  filver,  or  copper,  or  both  together,  by  which  the  gold  is 
rendered  firmer,  harder,  and  more  fonorous.  When  gold  is  perfedfly 
pure,  it  is  called  gold  of  twenty-four  carats  ;  the  meaning  of  which 
is,  that  in  an  ounce  of  the  metal  all  the  twenty-four  fcruples  are 
pure  gold.  If  only  twenty-three  fcruples  are  fin  egold,  and  the  other 
feruple  a  bafer  metal,  it  is  called  gold  of  twenty-three  carats  ;  and  in 
general,  the  number  of  carats  by  which  the  finenefs  is  expreffed, 
denotes  the  number  of  fcruples  of  fine  gold  in  an  ounce  or  tw  enty- 
four  fcruples  of  the  mixed.  The  ancients  fuppofed  the  gold  of  dif¬ 
ferent  countries  to  differ  in  quality  ;  the  Armenian  to  be  the  beft, 
the  Hungarian  next  to  it,  and  the  Rhenifh  the  word.  But  gold , 
when  perfedlly  pure,  is  always  one  and  the  fame,  wherever  it  is  to 
be  found  ;  no  other  differences  being  obferved  in  it  than  what  pro¬ 
ceed  from  an  admixture  of  fome  other  metal. 

There  are  different  methods  of  feparating  gold  from  admixtures 
of  other  metals.  If  only  a  bafe  metal  is  mixed  with  gold,  they  may 
be  feparated  by  tefting  or  copellation  w-ith  lead  ;  the  bafe  metal  vi¬ 
trifying  with  the  lead,  whilft  the  gold  remains  unhurt. 

Silver,  which  refills  the  deftrudlive  power  of  lead  equally  with 
gold  itfelf,  is  feparated  by  acid  menltrua.  For  this  purpofe,  we 
mull  firft  examine,  whether  the  mixture  contains  fnoft  gold,  or  mod 
filver :  if  the  gold  is  found  to  prevail,  the  metal  is  to  be  flitted  into 
plates,  or  granulated,  and  put  in  a  proportionable  quantity  of  aqua 
regia,  which  diflolves  the  gold,  and  leaves  the  filver  in  the  form  of 
powder  at  the  bottom  :  the  filver,  wafhed  and  dried,  may  be  melted 
into  a  mafs,  with  the  addition  of  a  little  tallow,  and  fome  nitre  or 
borax  ;  and  the- go  Id  may  be  recovered  from  the  liquor  by  precipita¬ 
tion.  If,  on  the  Other  hand,  the  quantity  of  filver  is  much  greater 
than  that  of  the  gold,  aqua  fortis  is  made  ufe  of,  which  diffolves  the 
filver,  and  leaves  the  gold  behind,  in  form  of  a  black  mafs  or  pow¬ 
der  to  be  waihed  and  melted  with  borax.  If  the  proportions  of  the 
two  metals  are  nearly  equal,  the  mixture  is  melted  with  fo  much' 
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frdli  filver  as  will  make  the  whole  quantity  of -filver  at  leaft  three 
times  greater  than  that  of  the  gold:  if  the  quantity  of  filver  is  much 
lefs  than  this,  the  belt  aqua-fortis  will  not  be  able  to  extradt  it 
from  the  gold :  if  much  greater,  the  lolution  or  extraction  will  go  on 
the  falter,  l>tit  the  gold  will  remain  in  form  of  powder,  fome  par- 
ticles-of  which  may  be  in  danger  of  being  lo(t:  if  it  is  juft  thrice 
the  weight  of  the  gold,  the  gold  retains  the  form  of  the  original  plates  : 
from  the  gold  making  one  fourth  of  the  compound,  the  procefs  is 
commonly  called  quartation.  This  method  of  parting  the  two 
metals  is  more  commodious  and  effectual  than  that  by  aqua-regia  ; 
aqua-fortis  diftolving  the  filver  much  fooner  than  aqua-regia  does 
the  gold-,  and  the  former  taking  up  none  of  the  gold  along  with  the 
lilvcr,  whereas  the  latter  almolt  always  dilfolves  a  part  of  the  filver 
along  with  the  gold,  efpecially  if  the  aqua -regia  is  made  with  an 
undcr-proportion  of  marine  acid. 

Gold  is  likewife  purified  from  filver  by  acids  applied  in  the  form 
of  vapour  free  from  phlegm.  Thus  applied,  they  extraCt  fmall 
proportions  of  fiver  as  well  as  large  ones ;  the  gold  being  unable  to 
defend  that  metal  againft  the  fumes,  as  it  does  againft  the  acid  in 
it’s  liquid  ftate.  The  marine  vapours  alfo,  in  this  method  of  ap¬ 
plication,  corrode  the  filver  as  effectually  as  the  nitrous  ;  the  only 
difference  is,  that  when  corroded  by  the  nitrous,  fuch  part  as  may 
remain  in  the  pores  of  the  gold  is  eafily  diffolved  and  wafhed  out  by 
water,  whereas  with  the  marine,  it  forms  a  concrete  not  diffoluble 
in  water.  The  method  of  performing  the  procefs  is  this  :  Nitre, 
or  common  fait,  (not  both  at  once,  for  the  vapour  arifing  from  the 
mixture  would  diftolve  the  gold  zs  well  as  the  filver,)  is  mixed  with 
an  equal  quantity  of  calcined  vitriol,  by  which  it’s.acid  is  extricated 
in  the  fire;  and  twice  it’s,  weight  of  powdered  bricks,  to  prevent 
the  matter  fnpm  melting  and  adhering  to’  the  furface  of  the  metal. 
The  impregnated  with  filver,  is  flatted  into  plates  ;  cleanfed  by 
ignition  from  any  external  unduofity  that  might  impede  tire  aCtion 
of  the  acid  ;  then  {{ratified  and  every  where  furrounded  with  the 
mixture  in  a  crucible  or  cementing-pot ;  the  veffel  clofely  covered 
and  luted  ;  the  fire  gradually  raifed  to  a  flight  red  heat,  and  kept  up 
for  twelve,  fixteen,  or  twenty  hours.  It  is  often  neceflary  to  repeat 
the  cementation  ;  a  part  of  the  filver  being  apt  to  efcapc  the  aCtion 
of  the  fumes,  efpecially  when  the  plates  are  of  confiderable  thick- 
nefs  :  the  metal,  after  one  cementation,  muft  be  melted  and  lamin¬ 
ated  afrefh,  before  it  is  committed  to  another.  Thefe  kinds  of  ope¬ 
rations  were  formerly  often  praCtifed  ;  but  have  now  in  great  mea¬ 
sure  given  place  to  more  advantageous  and  effectual  methods  of  repa¬ 
ration.  The  mixture  with  fea-falt  is  commonly  called  the  regal 
cement,  gold  being  the  only  metallic  body,  platina  excepted,  that 
is  capable  of  refilling  it. 

The  refiftance  of  gold  to  aqua-fortis  affords  a  ready  method  of  dif- 
tinguifhing  that  metal  from  compofitions  refembling  it  in  colour.  If 
a  line  be  drawn  with  the  mafs  upon  any  fmooth  ftone  that  does  not 
diffolve  in  acids,  a  drop  of  aqua-fortis  will  take  off  the  mark  left  by 
any  of  the  bafe  metals,  whilft  that  made  by  gold  remains  untouched. 

If  gold  contains  copper,  lead,  or  other  imperfed  metallic  bodies, 
along  with  filver,  it  is  purified  firft  from  the  bafe  metal  by  the  teft 
or  copel,  and  then  feparated  from  the  filver  by  quartation.  It  is 
purified  alfo  from  all  the  metals  by  fufion  with  antimony,  which 
abforbs  or  fcorifies  all  but  gold.  Tin  is  mod  commodioufly  feparated 
bjr  inje&ing  corrofive  fublimate  upon  thejrs/y  in  fufion.  Mercury  is 
diffxpated  from  it  by  bare  ignition. 

Gold  is  cleanfed  from  external  impurities,  by  heating  it  red-hot, 
and  wafhing  it  with  weak  aqua-fortis,  brine  of  fea-falt,  with  tartar, 
izc.  When  pale,  the  colour  is  heightened,  by  melting  it  with  cop¬ 
per,  and  afterwards  feparating  the  copper  ;  or  by  a  mixture  of  ver¬ 
digris  and  fa! -ammoniac  with  vitriol  or  nitre,  borne  boil  the  pale 
geld  in  a  folution  of  thefe  falts  made  in  vinegar  ;  others  moiften  the 
falts  with  vinegar  into  the  confidence  of  a  pafte,  which  is  fpread 
upon  the  gold,  and  the  metal  laid  upon  burning  coals  till  the  mixture 
js  burnt  off.  The  fprinkling  of  the  falts  in  powder  upon  the  moiftr 
cned  gold,  pradifed  by  fome,  does  not  antwer  fo  well.  It  is  faid 
that  a  mixture  of  gold  with  one  third,  or  even  with  half  it’s  weight 
of  filver,  acquires,  on  cementation  with  verdigris,  the  colour  of  pure 
gold.  The  filver  however  is  eafily  difeovered  on  the  touchftone,  by 
means  of  aqua-fortis  :  if  a  line  be  drawn  with  the  compound  metal, 
a  little  aqua-fortis  applied  upon  the  part,  will  eat  out  the  filver ; 
and  the  remaining  gold  will  appear  fpecked  and  difunited. 

The  value  of  gold  to  that  of  filver  was  anciently  only  as  12  to  i. 
In  our  coinage,  the  value  of  fine  gold  to  fine  filver  is  as  15  to  1. 

Gol jo-coloured  metal  is  produced  by  melting  zinc  with  copper. 
According  to  the  purity  of  the  zinc  and  copper,  the  proportions  in 
which  they  are  mixed,  and  the  intimacy  of  their  union,  the  com¬ 
pound  metal  proves  more  or  lefs  malleable,  and  approaches  more 
or  lefs  to  the  colour  of  gold. 

The  following  method  is  recommendecf  by  Homberg  for  giving 
a  gold  colour  to  copper,  without  the  addition  of  zinc:  make  an 
amalgam  of  one  part  pure  copper,  and  three  parts  quickfilver  ;  fee 
amalgamation  of  copper  :  boil  this  in  river  water  for  two  hours, 
then  diftil  off  the  quickfilver  in  a  retort,  and  cohobate.it  once  ;  take 
out  the  copper  and  fufe  it,  and  it  will  be  found  of  a  beautiful  gold 
colour,  more  dudtile  than  common  copper,  and  extremely  well 
fitted  for  watch-work,  gilding,  and  the  finer  machines  and  utenfils. 
I  he  celebrated  Mr.  Pott  affirms,  that  a £<jW-coloured  metal  maybe 
made  from  a  mixture  of  copper  and  tin,  and  directs  it  to  be  com¬ 
pounded  in  the  following  manner  :  take  one  half  ounce  of  tin  afhes, 
and  four  half  ounces  of  copper :  melt  them  well  together  in  a  clofe 
luted  crucible,  with  a  ftrong  fire  :  or,  take  one  half  ounce  of  the 
pureft  tin  cut  in  pieces,  and  fixteen  half  ounces  of  pure  copper  beaten 
into  thin  plates  ;  lay  the  tin  between  the  copper  plates,  lute  the 
crucible  clofe,  and  melt  with  a  ftrong  fire.  See  Prince's  Metal 
and  T  ombac. 

Silver  is  tarnifhed  fuperficially,  bv  certain  vapours,  as  that  of  pu- 
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trified  urine,  to  a  colour  fo  like  that  of  gold,  that  feveral  ediefts  have 
been  ifl'ucd  in  France  to  prevent  frauds  of  this  kind  with  regard  to 
wire  and  laces. 

Gold,  Dutch,  is  a  kind  of  leaf  ufed  in  gilding,  &c.  which  is 
copper  gilt,  or  brafs  beaten  into  leaves  like  the  genuine  gold  leaf. 

Gold-Leaf,  or  Beaten  Gold,  is  gold  beaten  with  a  ham¬ 
mer  into  exceeding  thin  leaves,  fo  that  it  is  computed,  that  an 
ounce  may  be  beaten  into  fixteen  hundred  leaves,  each  three  inches 
fquare,  in  which  ftate  it  takes  up  more  than  159052  times  it’s  far¬ 
mer  furface. 

This  gold  they  beat  on  a  block  of  black  marble,  about  afoot  fquare, 
and  ufually  raifed  three  feet  high  :  they  make  ufe  of  three  forts  of 
hammers,  formed  like  mallets,  of  polifhed  iron:  the  firft,  which 
weighs  three  or  four  pounds,  ferves  to  chafe,  or  drive  :  the  fecond, 
of  eleven  or  twelve  pounds,  to  clofe  ;  and  the  third,  which  weighs 
fourteen  or  fifteen  pounds,  to  ftretch  and  finifh.  They  alfo  make 
ufe  of  four  molds  of  different  fizes,  viz.  two  of  vellum,  thefmalleft 
whereof  confifts  of  forty  or  fifty  leaves,  and  the  larger  of  two  hun¬ 
dred  :  the  other  two,  confifting  each  of  five  hundred  leaves,  are 
made  of  bullocks  guts  well  fcoured,  and  prepared. 

Method  of  preparing  and  heating  Gold.  They  firft  melt  a  quantity 
of  pur e: gold,  and  form  it  into  an  ingot :  this  they  reduce,  by  forging, 
into  a  plate  about  the  thicknefs  of  a  fheet  of  paper  ;  which  done, 
they  cut  the  plate  into  little  pieces  about  an  inch  fquare,  and  lay 
them  in  the  firft  or  fmalleft  mould  to  begin  to  ftretch  them  :  after 
they  have  been  hammered  here  a  while  with  the  fmalleft  hammer, 
they  cut  each  of  them  into  tour,  and  put  them  into  the  fccond 
mould,  to  be  extended  further. 

Upon  taking  them  hence,  they  cut  them  again  into  four,  and  put 
them  into  the  third  mould,  out  of  which  they  are  taken,  divided 
into  four,  as  before,  and  laid  in  the  laft,  or  finifhing  mould,  where 
they  are  beaten  to  the  degree  of  thinnefs  required. 

1  he  leaves  thus  finifhed,  they  take  them  out  of  the  mould,  and 
dilpefe  them  into  little  paper  books  prepared  with  a  little  red  bole 
for  the  gold  to  ltiek  to  ;  each  book  ordinarily  contains  twenty-five 
gold  leaves.  1  here  are  two  fizes  of  thefe  books  ;  twenty-five  leaves 
of  the  fmalleft  only  weigh  five  or  ii:? grains,  and  the  fame  number 
of  the  largeft,  nine  or  ten  grains. 

It  muft  be  obierved,  that  gold  is  beaten  more  or  lefs,  according  to 
the  kind  or  quality  of  the  work  it  is  intended  for  ;  that  for  the  gold 
wire-drawers  to  gild  their  ingots,  is  left  much  thicker  than  that  for 
gilding  the  frames  ofpi&ures,  &c.  withal.  See  Gilding. 

Gold,  million  of,  a  phrafe  often  ufed  to  lignify  a  million  oferowns. 

Gold,  Mojaic,  is  gold  applied  in  pannels  on  a  proper  ground,  dif- 
ftributed  into  fquares,  lozenges,  and  other  compartments  ;  part  of 
which  is  ihadowed  to  raifeor  heighten  the  reft.  See  Mosaic. 

Gold  plates  for  enamelling  are  generally  made  of  ducat  gold,  whofe 
finenefs  is  from  231,10  232  carats  ;  and  the  fineft  gold  is  the  beft  for 
this  purpofe,  unlefs  where  fome  parts  of  the  gold  are  left  bare  and 
unpoliflrcd,  as  in  watch-cafes,  fnuff-boxes,  &c.  for  which  purpofe 
a  mixture  of  alloy  is  neceflary,  and  filver  is  preferred  to  copper, 
becaufe  the  latter  difpofes  tire  plates  to  tarnifh,  and  turn  green. 

Gold  powder,  for  the  purpofes  of  gilding,  may  be  made  by 
grinding  gold  leaf  with  honey  ;  fee  Shell- Gold  :  by  diftilling  to  dry- 
nefs  a  folution  of  gold  in  aqua-r^gia  ;  by  evaporating  the  mercur/ 
from  an  amalgam  of  gold,  taking  care  well  to  ftir  the  mafs  near  the 
end  of  the  procefs;  or  by  precipitating  gold  from  it’s  folution  in 
aqua-regia  ;  by  applying  to  it  a  folution  of  common  green  vitriol  in 
water,  or  fome  copper,  &c.  See  Chemical  kijlory  of  Gold. 

Gold  precipitate  with  tin,  called  alfo,  from  it’s  fuppofed  difeoverer, 
calx  Cajfii ,  is  prepared  with  great  care  both  in  diftolving  the  tin,  and 
diluting  the  folution.  For  this  purpofe,  a  mixture  of  two  parts  of 
aqua-fortis,  and  one  of  fpirit  of  fait,  is  fuppofed  to  be  the  beft 
menftruum  for  the  tin.  Into  this  mixture  fome  fine  block  tin,  gra¬ 
nulated,  is  to  be  let  fall,  grain  by  grain,  waiting  till  one  grain  is 
diffolved  before  another  is  dropped  in,  that  the  diffolution  may  go 
on  flowly,  without  any  heat  or  difeharge  of  fumes.  The  gold  is'dif- 
folved  in  common  aqua  regia  ;  and  a  few  drops  of  the  folution  being 
mixed  with  fome  ounces  of  pure  water,  as  many  drops  of  this  folu¬ 
tion  of  tin  are  added.  If  the  mixture  changes  immediately  to  a 
clear  bright  purplifli  red  colour,  the  due  degree  of  dilution  has 
been  determined  ;  if  the  colour  appears  dull,  a  greater  quantity  of 
water  muft  be  added  for  the  reft  of  the  folutions.  After  the  mix¬ 
ture  has  depolited  it’s  red  matter,  and  become  clear,  a  little  more 
of  the  tin  folution  is  to  be  dropped  in,  for  difeovering  and  precipita¬ 
ting  any  goM  that  may  ftill  remain  in  it :  the  liquor  being  then 
poured  off,  the  precipitate  is  wafhed  and  dried. 

Gold,  Jhell,  is  that  ufed  by  the  gilders  and  illuminers,  and  with 
which  gold  letters  are  written.  It  is  made  by  grinding  gold  leaves  for 
gold  beaters  fragments,  with  a  little  honey,  and  afterwards  fepara¬ 
ting  the  honey  from  the  powdered  gold  by  means  of  water.  When 
ff»e  honey  is  wafhed  away,  the  gold  may  be  put  on  paper,  or  kept 
in  flrclls ;  whence  it’s  name.  When  it  is  ufed,  it  is  diluted  w  ith 
gum-water,  or  foap-fuds.  The  German  gold -pouder,  prepared 
from  the  Dutch^A/  leaf  in  the  fame  manner,  is  generally  ufed,  and, 
when  it  is  well  lcoured  with  varnifh,  anfwers  the  end  in  japanner's 
GtLDiNG,  as  well  as  the  genuine. 

Gol D-fize  for  burnifhed  gilding  is  prepared  of  one  pound  and 
a  half  of  tobacco-pipe  clay,  half  an  ounce  of  red  chalk,  a  quarter 
of  an  ounce  of  black  lead,  forty,  drops  of  fweet  oil,  and  three  djams 
of  pure  tallow;  grind  the  clay,  chilk,  and  black  iead,  feparately, 
very  fine  in  water  ;  then  mix  them  together,  add  th.  oil  and  tallow', 
and  grind  the  mixture  to  a  due  confiftence. 

Gold-/jz£  of  japanners  may  be  made  by  pulverizing  gum  animi 
and  afphaltum,  of  each  one  ounce  ;  red-lead,  litharge  of  gold,  and 
umber,  of  each  one  ounce  and  a  half,  mixing  them  with  a  pound  of 
linfeed  oil,  and  boiling  them,  obferving  to  ltir  t&em  till  the  whole 
be  incorporated,  and  appears,  on  growing  cold,  of  the  confiftence  of 
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f£f ;  (train  the  mixture  through  a  flannel,  and  keep  it,  flopped  up 
in  a  bottle,  for  ufe.  When  it  is  ufed,  it  mull  be  ground  with  as 
much  vermilion,  as  will  give  it  an  opake  body,  and  diluted  with  oil 
of  turpentine,  lb  that  it  may  be  worked  freely  with  the  pencil. 
A  Ample  preparation  confifts  of  one  pound  of  linfeed  oil,  and  four 
ounces  of  gum  aniini  $  powder  thegOm,  and  mix  it  gradually  with 
the  boiling  oil :  let  it  continue  td  boil,  till  it  becomes  of  the  cort- 
flflence  of  tar ;  (train  it  through  a  eoarfe  cloth,  keep  and  ufe  it  as 
the  other. 

Gold -fmi/h,  or,  as  fome  choofe  to  exprefs  it,  ftlver-fmith,  the 
artifl  who  makes  veffels,  utenflls,  and  ornaments  iti  gold  or  lilver. 
The  goldfmith’s  work  is  either  performed  in  the  mould,  or  beat  out 
with  the  hammer  or  other  engine;  All  works  that  have  raifed 
figures  are  caft  in  moulds,  and  afterward  polilhed  and  finifllcd ; 
plates  or  difhes  of  (ilver  or  gold  -ire  beat  out  from  thin  flat  plates  ; 
and  tankards  and  other  veffels  of  that  kind  are  formed  of  plates  (bi¬ 
de  red  together,  and  their  mouldings  are  beat,  not  caft.  The  buli- 
nefsof  the goldjmith  formerly  required  much  mote  lafbourthan  it  does 
at  prefent,  for  they  were  obliged  to  hammer  the  metal  from  the  ingot 
to  the  thinnefs  they  wanted  :  but  there  are  now  invented  flatting- 
mills,  which  reduce  metal  to  the  thinnefs  that  is  required,  at  a  Very 
(mall  expence.  The  goldjmith  is  to  make  his  owri  moulds,  and  for 
that  rcafon  ought  to  be  a  good  dciigner,  and  have  a  fade  in  fculpturc  : 
he  ought  alio  to  know  enough  of  metallurgy  to  be  able  to  a  flay 
mixed  metals,  and  to  mix  the  alloy. 

The  goldjmith  in  London  employs  feveral  hands  under  him,  for 
the  various  articles  of  his  trade. 

Gold,  tun  of,  is  a  kind  of  money  of  account,  ufed  by  the  Dutch, 
and  in  (oinc  other  countries,  containing  a  hundred  thoufand.  florins. 

A  hundred  pounds  of,  or  in,  gold,  is  found  to  weigh  two  pounds 
ten  ounces  :  the  furn  in  (ilver  weighs  twenty-fix  pounds  four  ounces. 
I  wenty-two  pence,  in  copper  farthings  and  halfpence,  weigh  one 
pound  avoirdupois, 

A  tun  o {gold,  at  4/.  the  ounce,  amounts  to  960,000/.  A  tun  of 
(ilver,  at  5 s.  2d.  the  ounce,-  to  6200/.  A  pound  fterling  of  gold, 
to  48/.  An  ounce  is  worth  4 1.  The  penny-weight,  4 s.  One  grain, 
2d.  A  pound  fterling  of  (ilver  amounts  to  3/.  2s.  An  ounce  is  worth 
5 s-  ?>d-  The  penny-weight,  3 d.  and  fomething  more  ;  one  grain,  a' 
halfpenny-  A  pound  of  (ilver  avoirdupois  comes  to  3/.  5 s.  3 d. 
halfpenny. 

Gold,  virgin,  pure  gold,  as  it  is  taken  out  pf  the  mine9. 

GoLV-wire,  a  cylindrical  ingot  of  (ilver,  fuperficially  gilt,  or 
covered  with  gold  at4  the  fire,  and  afterwards  drawn  fueceffively 
through  a  great  number  of  little,  round  holes,  of  a  wire-drawing 
iron,  each  lels  than  the  other,  till  it  be  fometimes  no  bigger  than  a 
hair  of  the  head.  See  the  article  Wire. 

It  may  be  obferved,  that  before  the  wire  be  reduced  to  this  ex- 
ceflive  finenefs,  it  is  drawn  through  above  an. hundred  and  forty 
different  holes,  and  that  each  time  they  draw  it,  it  is  rubbed  afrefh 
over  with  new  wax,  both  to  facilitate  it’s  paffage,  and  to  prevent 
the  (ilver’s  appearing  through  it. 

Gold -wire flatted,  is  the  former  wire  flatted  between  two  rollers 
of  polilhed  fteel,  to  fit  it  to  be  fpun  on  a  flick,  or  to  be  ufed  flat,  as 
it  is  without  fpinning,  in  certain  (tuffs,  laces,  embroideries,  &c. 
See  the  article  Stuff,  &c. 

Goran -thread,  or  Spun-Gold,  is  a  flatted  gold,  wrapped  or  laid 
over  a  thread  of  (ilk,  by  twilling  it  with  a  wheel  and  iron  bobbins. 

Manner  of  forming  Gold-Wire  and  Gold-Thread,  both  round 
and  flat,  h  irft,  an  ingot  of  (ilver,  of  twenty-four  pounds,  is  forged 
into  a  cylinder,  of  about  an  inch  in  diameter  :  then  it  is  drawn 
through  eight  or  ten  holes,  of  a  large,  eoarfe  wire-drawing  iron, 
both  to  finifti  the  roundnefs  and  to  reduce  it  to  about  three-fourths 
ot  it’s  former  diameter.  This  done,  they  file  it  carefully  all  over  to 
take  off  any  filth  remaining  on  the  forge  ;  then  they  cut  it  in  the 
middle ;  and  thus  make  two  equal  ingots  thereof,  each  about  twenty- 
lix  inches  long,  which  they  draw  through  feveral  new  holes,  to  take 
off  any  inequalities  the  file  may  have  left,  and  to  render  it  as  fmooth 
and  equable  as  poffihle. 

The  ingot  thus  far  prepared,  they  heat  it  in  a  charcoal  fire  ;  then 
taking  fbmc gold  leaves,  each  about  four  inches  fquare,  and  weigh* 
ing  twelve  grains,  they  join  fqur,  eight,  twelve,  or  fixteen  of 
tnele,  as  the  wire  is  intended  to  be  more  or  lefs  gilt  ;  and  when 
they  aie  fo  joined,  as  only  to  form  a  (ingle  leaf,  they  rub  the  ingots 
recking  hot  with  a  burnifher.  •  1  he(e  leaves  being  thus  prepared, 
they  apply  over  the  whole  furfacc  of  the  ingot,  to  the  number  of 
lix,  over  each  other,  burnilhing  or  rubbing  them- well  down  with 
the  blood-ftone,  to  clofe  and  fmooth  them.  When  gilt,  the  ingots 
are  laid  anew  in  a  coal  fire  ;  and  when  raifed  to  a  certain  degree  of 
1C  ,  y  g°  over  them  a  fecond  time  with  the  blood-ftone,  both  to 
(older  the  gold  more  perfectly,  and  to  finifti  the  policing.  The  gild- 
*ng  nnilhed,  it  remains  to  draw  the  ingot  into  wire. 

In  order  to  this,  they  pals  it  through  twenty  holes  of  a  moderate 
drawing  iron,  by  which  it  is  brought  to  the  thicknefs  of  the  tag  of 
a  lace  ;  from t  this  time  the  ingot  iofes  it’s  name,  and  commences 
gold  wire.  I  wenty  holes  more  of  a  leffer  iron  leaves  it  fmall  enough 
for  the  lead  iron  ;  the  fineft  holes  of  which  laft  fcarce  exceeding  the 
hair  of  the  head,  finifti  the  work.  0 

To  difpofe  the  wire  to  be  fpun  on  filk,  they  pahs  it  between  two 
rollers  of  a  little  null  :  thefc  rollers  arc  of  nicelv  polilhed  fteel,  and 
about  three  inches  in  diameter.  They  are  fet  very  clofe  to  each 
other,  and  turned  by  means  of  a  handle  faftened  to  one  of  them, 
which  gives  motion  to  the  other.  Th egold  wire,  in'  paffing  between 
the  two,  is  rendered  quite  fiat,  but  without  lofing  any  thing  of  it’s 
gi  mn<x  ,  n  is  rendered  fo  exceedingly  thin  and  flexible,  that  it  is 
call ly\  (pun  on  hU  thread,  by  means  of  a  hand  wheel,  and  fo  wound 
on  a  fpool  or  bobbin. 

Gold,  in  medicine  and  chemiftry.  The  chemiftsmake  feveral 
preparations  ot  gold'  tor  medicinal -ufes  ;  as  falts,  mercuries,  and 


j  tinfturCS  of  gold;  but  it  is  a  point  not  yet  well  agreed  on',  Whether 
gold  have  any  real  property  whereby  it  may  be  oF  ufe  in  medicine. 
Gold  metal,  in  heraldry,  is  ufually  denominated  OR. 


I 


Gold-Finch,  in  ornithology,  the  Englifti  name  of, a  fpccies  of 
fringilla,  with  the  wings  variegated  with  black,  yellow,  and  white. 

l  he-commcn^/i:/-/w/i  is  a  very  elegantly  coloured  bird,  fome- 
what  fmalier  than  the  common  fparrow.  This  bird  is  very  docile, 
and  it’s  note  is  very  fweet.  In  the  winter  they  feed  on  feeds,  par¬ 
ticularly  thofe  of  the  thiflle  ;  are  fond  of  orchards,  and  often  build 
in  an  apple  or  pear-tree  ;  their  neft  is  elegantly  formed  of  fiqe  mofs,. 
liver- worts,  &e.  on  the  outtide,  and  within  lined  with  wool  and 
hair.  T he  gold  finch  lays  five  white  eggs,  marked  with  deep  purple 
fpots  on  the  upper  end.  Some  have,  fuppofed  this  bird  to  be  the 
acanthis  of  the  ancients  ;  but  Pennant  appropriates  that  appellation  ' 
to  the  LINNET. 

There  arc  feveral  other  fpccies,  as,  the  Greenland  gold-finch  with 
a  black  fpotted  head,  about  the  fize  of  the  common  linnet ;  and  the 
greenifh  yellow  gold-finch,  which  is  a  mod  elegant  bird  ;  the  forepart 
of  it’s  head,  and  the  upper  part  of  the  throat,  being  Covered  with 
fine  fcarlet-coloured  feathers,  the  top  of  the  head  alh-coloured,  and 
the  upper  part  of  the  body  a  yellowifh  green. 

Gold  flflo,  in  ichthyology,  is  the  cypriNus aurafusof  Linnaeus. 
The  form  of  this  fifh  refcmbles  the  carp  ;  it’s  noftrils  are  tubular  ; 
the  tail  is  naturally  bifid,  but  in  many  is  trifid,  andin  fome  quadri- 
fid  ;  the  anal  fins  are  placed  opjpofite  to  each  other  like  the  ventral 
fins,  which  dilpofition  conftitutes  the  moil  difttnguifhing  character 
of  this  fpccies  :  the  colours  are  various  ;  fome  are  marked  with  a 
fine  blue,  fome  with  brown,  and  otheifs  with  bright  filver  ;  but  the 
general  predominant  colour  is  gold  of  a  furprifing  fplendor.  They 
were  not  generally  known  in  England  before  1 728. 

Gold  of  plea/urc,  myagrum,  in  botany,  a  genus  of  the  fitradynamia 
ftliculofa  clafs.  The  empalement  of  the  floW'cr  is  cotfipofed  of  four 
oblong  coloured  leaves ;  the  flower  hath  four  roundifh  obtafe  petals, 
placed  in  form  of  a  crofs  ;  it  hath  fix  (lamina  the  length  of  the  petals,, 
four  of  which  are  a  little  longer  than  rhe  other  ;  in  the  center  is  fitu- 
ated  an  oval  germen,  which  afterward  becomes  a  turbirtated,  heart- 
fhaped,  little  pod,  having  twb  valves,  With  the  rigid  flyle  in  the  top,  • 
inclofing  roundifh  feeds.  The  oil  obtained  from  it  by  expreffion,  is 
excellent  for  rendering  the  (kin  foft  and  fmooth. 

GOLDEN,  fomething  that  has  a  relation  to  gold,  or  confifts  of 
gold,  is  valuable  like  gold,  or  the  like. 

Golden  calf,  was  a  figure  of  a  calf,  which  the  Ifraelites  caft  iri 
that  metal,  and  fet  up  in  the  wildernefsto  worfhip,  during  Mofes’s' 
abfence  in  the  mount,  and  which  that  legiflator,  at  his  return,, 
burnt,  ground  to  powder,  and  mixed  with  the  water  the  people 
were  to  drink  of,  as  related  Exod.  xxxii. 

Mafiy  aferibe  this  pulverization  to  a  miracle  ;  fince  Moies  could 
not  have  done  it  by  Ample  calcination,  amalgamation,  antimony,’ 
or  calcination.  Mr.  Stahl  thinks  that,  in  making  his  durum po^abile% 
inftcad  of  tartar,  he  made  ufe  of  the  Egyptian  natrbb,  which  is 
common  enough  throughout  the  Eaft.  ‘V  "  , 

Golden  fleece,  in  the  ancient  mythology,  was  the  (kin  or  fleece 
of  the  ram,  upon  which  Phryxus  and  Hella  are  fuppofed  to  have 
fwam  over  the  fea  to  Colchis  ;  and  which,  being  ftcriftced  to  Jupiter, 
was  hung  upon  a  tree  in  the  grove  of  Mars,  guarded  by  two  brazen- 
hoofed  bulls,  and  a  monftrous  dragon  that  never  flept;  but  at  lad 
taken  and  carried  off  by  Jhfon  and  the  Argonauts.,  Many  authors 
have  endeavoured  to  (hew,  that  this'fable  is  an  allegorical  reprefenta- 
tion  of  fome  real  hiftory,  particularly  of  the  philofopher’s  (lone. 

Golden  fleece,  military  order  of,  inftituted  by  Pfillip  the  Good, 
duke  of  Burgundy,  in  1429. 

It  took  it’s  denomination  from  a  'representation  of  the  golden  fleece; 
borne  by  the  knights  on  their  collars,  which  confined  of  flintsnarid 
Heels.  The  king  of  Spain  is  now  grand  mafter  of  the  order,  in 
quality  of  duke  of  Burgundy  :  the  number  gf  knights  is  fixed  tp 
thirty-one.  •  "  '--d  .  . 

Golden  rod,  or  Saracen’s  Wound-wort,  'virgaaured,  or folidago', 
in  botany,  a  genus  of  the  fyngenejia  polygamia  fuperfiua  clots.  lt’» 
characters  arc  thefe :  it  has  a  compound  flower,  made  up  of  herma¬ 
phrodite  florets  and  female  half  florets,  inclofcd  in  onfe  long  imbri¬ 
cated  empalement. 

We  have  feveral  very  beautiful  fpecies  of  this  plant  cultivated  in 
our  gardens,  where  they  are  very  great  and  lading  ornaments,  be¬ 
ginning  to  flower  in  May,  and  one  kind  or  other  of  them  continuing 
to  flower  till  October.  They  arc  all  eafily  propagated  by  parting 
their  roots  in  fpring,  before  they  begin  to  (hoot ;  they  will  grow  in 
any  foil  or  fituation,  but  they  fucceed  beft  in  a  light  frefh  earth  and 
an  open  expofure,  and  fhould  be  planted  in  the  middle  of  large 
flower-beds  :  they  are  perennial  plants,  lying  down  to  the  ground 
as  foon  as  they  have  ripened  their  feeds,  but  riling  again  the  follow¬ 
ing  fpring  ;  thefe  feeds  fown  will  very  freely  grow,  and  often  pro¬ 
duce  varieties  in  the  flower. 

The  flowers  and  leaves  are  recommended  as  corroberants  and  ape¬ 
rients  in  urinary  obftructions,  nephritic  cafes,  ulcerations  of  the 
bladder,  cachexies,  and  incipient  drppfies.  It  communicates  it’s 
virtues  to  water  and  fpirit.  The  extracts  are  the  beft  preparations. 

Golden  rule,  or  Rule  of  Three.  Refer  to  Syftcm  of  Arith¬ 
metic,  p.  190. 

GOLF,  or  Gouf,  the  name  .of  a  diverfion  or  exercife,  much 
ufed  in  Scotland,  and  played  upon  the  lawns  or  links,  as  they  are 
there  called. 

It  confifts  in  driving  a  ball  with  clubs,  between  two  goals  or  holes, 
half  a  mile  or  a  mile  afunder.  He  who  can  do  this  with  the  feweft 
(trokes  of  his  club  is  the  conqueror. 

GOLPS,  in  heraldry,  are  roundles,  or  torteaux-,  of  a  purple 
colour. 

GONDOLA, 


GONO.RRHOEA 


GONDOLA,  a  little  flat  boat,  very  long  and  narrow,  chiefly 
ufed  at  Venice  to  row  on  the  canals. 

The  middle-lized  gondolas  are  upwards  of  thirty  feet  long,  and 
four  broad  :  they  always  terminate  at  each  end  in  a  very  fliarp  point, 
which  is  raifed  perpendicularly  to  the  full  height  of  a  man. 

Gondola  is  alio  the  name  of  a  paffage-boatof  fix  or  eight  oars, 
ufed  in  other  parts  of  the  coaft  of  Italy. 

GONFALON,  a  kind  of  round  tent,  borne  as  a  canopy,  at  the 
head  of  the  proceffions  of  the  principal  churches  at  Rome,  in  cafe  of 
rain  ;  it’s  verge  or  banner  ferving  for  a  fhelter,  where  there  is  not  a 
great  deal  of  attendance. 

GONIOMLTRICAL  lines,  derived  from  yuvia,  angle,  and 
ftfW,  I  meafure,  in  geometry,  lines  ufed  for  meafuring  or  deter¬ 
mining  the  quantity  of  angles.  Such  are  fines,  tangents,  fecants, 
veiled  lines,  &cc. 

GONORRHOE  A,  (from  yovn,  feed,  and  pzu,  to  flow,)  is  an  in¬ 
voluntary  efflux  of  feminal  juice.  Dr.  Swediar  obferves,  that  this 
name  is  improperly  applied  to  the  difeafe  known  by  it.  He  propofes, 
■if  a  Greek  word  is  neceflary,  to  name  it  Blennorrhagia,  from  (Saevvoj, 
mucus,  and  pun,  to  flow,  i.  e.  mucifiuxus  ahivus  ;  and  thus  he  dif- 
tinguilhes  it  from  the  real  gonorrhoeas,  and  from  gleets,  to  which 
latter  he  gives  the  name  blennorrhoca ,  mucifiuxus pajjivus,  i.  e.  without 
phlogiflic  fymptoms.  I 

Some  reckon  three  fpccies  of  this  diforder.  ift.  A  Ample  gonor¬ 
rhoea,  alfo  called  a  benign  gonorrhoea,  and  a  gleet.  2dly.  A  virulent 
qr  venereal  gonorrhoea  ;  improperly  lo  called  from  it’s  refemblance 
to  the  preceding.  3«lly.  An  involuntary  efflux  of  a  whitilh  fluid 
from  the  urethra,  in  confequence  of  a  venereal  gonorrhoea.  Dr. 
Cullen  places  this  genus  of  difeafe  in  the  clafs  locales,  and  order 
apoeenofes.  He  diftinguilhes  four  fpecies,  I.  Gonorrhoea  pura,  when 
without  venereal  engagements,  a  purulent  difeharge  is  oblerved  from 
the  urethra,  without  dyfuria,  &c.  2.  Gonorrhoea  impura,  when,  after 

impure  coition,  there  is  a  purulent  difeharge  from  the  urethra,  with 
heat  of  urine  &c.  3.  Gonorrhoea  laxorum,  when  there  is  a  pellucid 

difeharge  from  the  urethra,  without  erections  of  the  penis,  but  with 
venereal  thoughts  while  awake.  4.  Gonorrhoea  dormientium,.  when 
during  fleep,  but  in  dreaming  of  venereal  engagements,  there  are 
erections  of  the  penis  and  confequent  feminal  difeharges. 

The  benign  gonorrhoea  is  defined  by  Dr.  Fordyce,  in  his  Elements 
of  the  Practice  of  Phyfic,  to  be  “  an  increafed  fecretion  from  the 
mucous  glands  of  the  urethra,  without  infection.”  The  matter  dif- 
charged  is  whitifh  and  mild,  producing  no  excoriation  or  other  dif¬ 
order  on  the  parts  through  which  it  pafl'es,  or  on  which  it  falls. 

The  principal  caufe  is. a  weaknefs  in  the  parts,  which  are  the 
feat  of  the  diforder  ;  occafional  caufes,  are  acrimony  in  a  cacochy- 
mic,  lcorbutic,  or  arthritic  habit,  violent  or  too  frequent  purging, 
violent  exercife,  too  frequent  coition,  cold,  excefs  of  fpirituous 
liquors,  &c. 

Dr.  Swediar  well  obferves,  that  the  virulent  gonorrhoea  is  a  local 
inflammation,  attended  with  the  difeharge  of  a  puriform  matter  from 
the  urethra  in  men,  and  from  the  vagina  in  women  ;  accompanied 
with  a  frequent  clefire  of  malting  water,  which  occafions  a  Raiding, 
or  pricking  and  burning  pain,  during  thettime  of  it’s  paflage  ;  .and 
arifing  from  any  flimulus  applied  to  thefe' parts,  provided  it  be  fuf- 
ficiently  ftrong'.  Sometimes,  by  the  violence  of  the  irritation,  the 
fecretion  of  mucus  feems  to  be  totally  fufpended,  or  at  lead  consider¬ 
ably  diminifhed,  fo  that  no  difeharge,  or  only  a  very  fmall  one,  takes 
place,  though  the  other  fymptoms  rage  with  the  utmoft  violence. 
In  this  cafe  the  difeafe  hath  obtained  the  very  improper  name  of 
gonorrhoea  Jicca.  He  adds,  though  the  matter  (i.  e,.  of  the  difeharge) 
hath  a  pqrulent  appearance,  it  is  not  a  real  pus  ;  it  is  only  the  mucus 
of  the  urethra  or  vagina  fecreted  in  a  larger  quantity  than  ufual,  and 
changed  in  it’s  colour  and  confiflfince  by  the  flimulus  applied  to  the 
part ;  like  the  mucous  difeharge1, from  the  nofe  or  lungs*  on  taking 
cold,  where  the  mucus  aflumes  pearly  the  fame  appearance.  That 
the  difeharge  fromthe  urethra,  &c.  is  only  an  increafed  difeharge 
of  the  mucus  of  the  parts,  hath  been  fome  time  fuppofed,  but  is 
firft  rendered  undoubted  by  Dr.  Stoll,  of  Vienna,  with  which  evi¬ 
dence  Dr.  Swediar  hath  favoured  us,  by  a  note  in  his  valuable  pub¬ 
lication  on  this  fubjeCt.  It  is  as  follows  :  “  Dr.  Stoll  had,  about 
the  year  1782,  the  inftruCtive  opportunity  of  diffeCting  a  man  who 
died  while  labouring  under  a  virulent  gonorrhoea.  On  opening  the 
urethra  carefully,  he  found  it’s  internal  furface  preternaturally  red  ; 
two  of  the  lymphatics  preternaturally  white  and  enlarged  ;  and  the 
puriform  matter  oozing  out  from  the  internal  membrane,  efpccially 
at  the  lacuna,  where  the  feat  of  the  diforder  was,  without  the  leafl 
appearance  of  an  ulceration  or  excoriation.” 

When  this  complaint  is  the  confequence  of  a  venereal  taint,  the 
matter  of  the  difeharge  is  commonly  adhefive  and  whitifh,  and 
capable  of  communicating  infedtio’n,  though  the  inflammatory 
fymptoms  are  intirely  carried  off ;  though  fome  fay  it  is  incapable 
of  communicating  infection,  even  when  the  inflammatory  fymp¬ 
toms  are  not  intirely  removed.  When  it  takes  place  from  any  other 
caufe,  it  begins  with  a  running  nearly  fimilar  to  that  in  a  venereal 
gonorrhoea,  but  generally  lefs  in  quantity,  and  is  not  attended  with 
fo  much  inflammation,  and  is  never  infectious.  In  both  cafes,  the 
inflammatory  fymptoms  may,  by  expofure  to  any  of  the  caufes,  be 
increafed  to  as  great  a  degree  as  when  there  is  infeCtion  ;  but  they 
go  off  of  themfelves  in  a  few  days,  and  fometimes  the  running  with 
them.  The  running  fometimes  ccafes  of  itfelf  in  a  week  or  two  : 
fometimes  it  continues  for  years  without  any  detriment  to  the 
patient ;  and  now  and  then  a  cafe  occurs,  •  in  which  the  patient  is 
much  weakened  by  it ;  for  when  it  occaflons  involuntary  emiffions 
of  femen,  it  may  be  fatal. 

It  is  the  molt  obflinate  after  a  venereal  taint,  in  phlegmatic  habits, 
and  in  thofe  who,  when  young,  were  fubjeCt  to  catarrhous  deflux¬ 
ions  ;  for  the  fibres  of  fuch  perfons  are  very  lax.  Somc.times  it 
refills  all  means,  and  at  laft  departs  fpontaneoufly. 


1 11071 

The  indications  of  cure  are,  1.  To  deftroy  the  venereal  virus. 
2.  To  defend  the  parts  from  it’s  acrimony.  3.  'Fo  abate  the  irri¬ 
tation  which  it  occafions. 

T.  o  anfwer  thefe  ends,  oleous  and  mucilaginous  injections  are 
well  adapted,  particularly  if  they  have  opium,  and  the  mildeft 
mercurial  preparations  combined  with  them. 

A  mild  regimen,  in  all  refpeCts,  is  the  moft  proper  ;  mucilaginous 
drinks,  as  the  almond  emullion  and  fuch  like,  fhould  be  plentifully 
drank  ;  and,  if  required,  an  anodyne  may  be  given  at  bed-time. 
IVIuch  and  ltrong  exercife,  and  external  cold,  are  to  be  avoided. 
Thofe  of  a  lefs  robufl  frame  may  be  lefs  fparing  in  their  diet,  and 
not  fo  abflemious  with  refpeCt  to  cordial  liquors. 

If  the  venereal  taint  gave  rife  to  it,  and  mercury  hath  been  either 
not  ufed  at  all,  or  in  an  undue  quantity  ;  or  if  there  is  any  fufpicion 
of  any  remaining  infeCtion,  the  fafeft  method  is  to  begin  the  cure 
by  a  mercurial  courfe. 

If  fymptoms  of  an  inflammatory  fever  appear,  bleeding  may  fome¬ 
times  be  ufeful ;  but,  in  general,  more  fervice  will  be  derived  from 
topical  evacuations  of  blood,  and  from  emollient  and  fedative  fomen¬ 
tations  and  poultices.  Dr.  Swediar  obferves,  that  on  the  other  hand, 
when  the  patient  is  of  a  weak  and  irritable  habit  of  body,  the  dif¬ 
eharge  very  thin  and  copious,  attended  with  violent  pains  and  quick 
pulfe,  the  cort.  Pcruv.  given  internally,  according  to  circumflanccs, 
.with  or  without  opium,  is  the  moll  ufeful  adminiltrarton  ;  and  that 
opium  given  in  emollient  clyfters,  is  fometimes  particularly  ufeful 
in  thefe  cafes  :  it  allays  or  prevents  the  frequent  painful  ereCtions, 
the  return  of  which  fhould  be  prevented  as  much  as  poffible. 

To  prevent  the  more  violent  fymptoms,  the  patient  fhould,  from 
the  beginning  of  the  difeafe,  wear  a  bag  trufs,  or  other  means  to 
keep  the  ferotum  fupported  and  warm. 

Neutral  fait,  and  other  purgatives  than  thofe  which  keep  the 
bowels  lax,  are  injurious. 

When  the  fymptoms  are  more  exafperated;  as  when  the  heat  of 
urine  is  great,  a  tenfion  is  perceived  in  the  length  of  the  urethra,  the 
urine  is  only  pafled  by  a  few  drops  at  a  time,  ereCtions  are  frequent, 
pains  fhooting  through  the  urethra,  ltreaks  of  blood  pafling  with 
the  urine,  or  other  figns  of  ulceration  :  in  this  lituation,  befides 
what  is  already  recommended,  mercurial  fridionswill  be  neceflary 
along  the  perinteum,  and  the  inlide  of  the  thighs. 

ITe  fame  treatment  will  be  proper  when  the  difeharge,  during 
the  inflammatory  ftage,  is  fupprelfed,  and  a  hernia  humoralis  is 
threatened  or  hath  taken  place. 

If  a  fcorbutic  or  other  acrimony  is  the  caufe,  allay  it  at  leafl: 
before  ftrengtheners  are  begun  with. 

When  nocircumftance,  befides  a  weak  habit,  requires  our  notice, 
an  infufion  of  the  bark  in  red  wine  may  be  given  to  two  ounces  three 
times  in  the  day;  and  other  means  of  (Lengthening  the  general  habit 
may  be  ufed. 

Sometimes  it  happens  that  the  cold  bath  increafes  the  running  ; 
but  when  there  is  neither  plethora,  nor  a  bad  habit  of  body,  nor  any 
other  contraindication,  the  patient  may  go  into  the  bath  every  morn-r 
ing  and  evening ;  and  after  each  immerfion  he  may  go  into  bed  ; 
an<;l,  whilft  there,  he  may  drink  two  cups  of  fome  warm  infufion, 
by  which  the  humours  will  be  derived  to  the  flein. 

Refinous  aftringents,  fuch  as  the  balf.  capivi,  See.  may  be  given 
three  or  four  times  a  day  ;  but  in  inflammatory  habits  much  caution 
is  required,  to  avoid  the  exciting  any  new  degree  of  inflammation. 

The  following  injection  may  be  uled  at  proper  intervals,  during 
two  or  three  weeks.  R  Aq.  puras  vel  aq.  calcis  fi.  ?vj.  pulv.  e 
cerufs.  c.  3  i.  vitr.  alb.  gr.  x.  ad  3  fs.  m. 

GOOD,  or  Goodness,  denotes  whatever  tends  or  conduces  to 
preferve  or  improve  human  nature  or.focietv  ;  in  oppofition  to  evil, 
which  tends  to  deflroy,  injure,  or  impair  the  fame. 

Good,  in  metaphyfics,  or  metaphyjical  Good,  called  alfo  abfolute 
or  real  Good,  and  Good  perfe,  is  the  eflential  perfection  or  in¬ 
tegrity  of  a  thing,  whereby  it  has  every  thing  that  belongs  to  it’s 
nature. 

Others  define  metaphyfical,  or  tranflcndental  goodnefs,  by  con¬ 
gruency  with  the  divine  will,  which,  they  fay,  conflitutes  the  mea¬ 
sure  of  all  real  goodnefs. 

Good,  phyfical  or  natural,  is  that  whereby  a  thing  poflefies  all 
things  neceflary  to  it’s  bene  effe,. i»e.  it’s  well-being,  or  fecond  per¬ 
fection,  and  to  the  performance  of  it’s  functions  and  uRs. 

Natural  good  may  be  defined  to  be  that  which  makes  or  denomi¬ 
nates  a  being  happy,  or  prepares  him  for  happinefs ;  or,  at  leafl, 
prevents  or  removes  his  mifery :  accordingly,  good  is  either  objective 
or  formal  ;  objective  good  is  that  which  makes  us  happy  ;  formal 
good,  or  the  pleafure  refulting  from  the  application  orthe  faculty  to 
the  object,  is  that  which  denominates  us  happy. 

Good,  moral,  or  ethical,  is  the  agreement  of  a  thinking,  reafon- 
able  being,  and  of  the  habits,  aCts,  and  inclinations  thereof,  with 
the  dictates  of  right  reafon,  and  the  will  of  the  Creator,  as  difeovered 
by  natural  light.  See  Virtue. 

In  order  to  this,  it  is  not  enough  that  a  thing  done,  faid,  thought, 
delired,  be  juft  and  good;  but  it  mult  be  done,  thought,  See.  well, 
i.  e.  from  good  principles,  and  to  good  ends. 

Good,  chief,  fovereign,  or  fupreme,  futmnum  bonum,  is  that,  the 
enjoyment  of  which  renders  men  truly  and  completely  happy. 
This  chief  good  confifls,  fays  Mr.  Harris,  in  reCtitude  of  conduCt, 
or  in  living  perpetually  feleCting,  as  far  as  poffible,  what  is  congru¬ 
ous  to  nature,  and  rejecting  what  is  contrary,  making  our  end  that 
feleCting  and  rejecting  only. 

Philofophers  are  divided  as  to  what  the  chief  good  of  man  corffifts 
in  ;  whether  in  th e  goods  of  fortune,  of  body,  or  of  mind. 

An  excellent  writer  lays  down  the  following  criteria,  or  charac- 
teriftics  of  the  fumrnum  'bonum,  or  chief  good,  which  reafon  can  de- 
monftrate  to  be  actually  defigned  for  man  :  it  is  fomething  which 
all  men,  if  not  wanting  to  themfelves,  may  be  polfelfcd  of  ;  it  is 
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one  and  the  lame  to  all  mankind ;  and,  while  in  itfelf  fitted  to 
make  the  polTdfor  happy,  is  not  prevented  in  it’s  operation  by  tome 
other  thing  which  keeps  him  from  relifhingit  :•  and  as  to  the  highcSt 
good  which  it  is  poflible  for  man  to  enjoy,  it  muff  be  referred  to  no 
other,  but  all  others  muff  embraced  for  the  lake  of  this  ;  and  it 
mull  be  luffieient  to  furnilli  a  happinefs  adequate  to  the  capacities 
of  human  nature,  and  of  equal  duration  ;  i.  e.  it  mult  be  not  only 
pcrfe<51  whillt  it  lafts,  but  everlafting. 

Neither  the  goods  of  fortune,  nor  thofe  of  jhe  body,  nor  even  vir¬ 
tue  itfelf,  conltitute  the  chief  good.  Virtue  rightly  underltood  is  the 
perfection  of  human  nature  ;  it  is  the  inllrument  of  obtaining  happi¬ 
nefs  :  but  this  alone  will  not  make  a  man  happy  ;  it  is  farther  necef- 
fary  that  he  be  perfect  as  to  life,  or  happy  in  the  circumlfances  of 
his  being:  and,  therefore,  natural  reafon  demonflrates,  that  the 
favour  of  God,  fecured  by  virtue,  is  properly  man’s  fupreme  good. 

■Good  abearing,  bonus  gejius,  in  a  law  fenfe,  is  particularly  ufed 
for  an  exact  carriage  or  behaviour  of  a  fubject  towards  the  king 
and  his  liege  people  ;  to  which  lome  men,  upon  their  milbehaviour, 
are  bound. 

Ajultice  of  peace  may,  at  the  requell  of  another,  or  where  he 
himlelf  fees  caufe,  demand  furcty  for  a  perfon’s  good  behaviour  ;  and 
to  that  end  the  jullice  may  ilfue  out  his  warrant  again!!  any  perfons 
whatfoever,  under  the  degree  of  nobility  ;  but  when  it  is  a  noble¬ 
man,  complaint  is  to  be  made  in  the  court  of  chancery,  or  king’s 
bench,  where  fuch  nobleman  may  be  bound  to  keep  the  peace. 
Infants  and' fcmes-covert,  who  ought  to  find  Surety  for  their  friends, 
may  be  bound  over  to  their  good  behaviour;  as  alfo  lunatics,  that 
have  Sometimes  lucid  intervals,  and  all  others  who  break  the  peace, 
or  being  fufpeefed  to  do  it,  by  affrays,  afl’aults,  battery,  wounding, 
fighting,  quarrelling,  threatening,  &c.  A  perfon  may  be  likewise 
bound  to  his  good  behaviour,  for  a  Scandalous  way  of  living,  keep¬ 
ing  bawdy-houfes,  gaming-lioufes,  &c.  and  fo  may  common  drun¬ 
kards,  whoremongers,  common  whores,  cheats,  libellers,  &c.  He 
who  demands  Surety  for  the  peace,  on  any  violence  offered,  mud 
take  an  oath  before  the  judiee,  that  he  goes  in  fear  of  his  life,  or 
feme  bodily  harm,  &c.  and  that  it  is  not  out  of  malice,  but 
from  a  regard  to  his  own  fafety. 

GOODS,  bona ,  in  the  civil  law,  include  all  kinds  of  effcdls, 
riches,  lands,  polfefiions.  See.  They  are  of  two  kinds  ;  moveable 
and  immoveable.  Goods  again  are  divided  into,  I.  proper ,  paternal, 
patrimonial,  hereditary ;  2.  acquired,  or  acquejls,  otherwife  than  by 
hereditary  right ;  and  3.  conquefls ,  obtained  from  the  public  by  the 
hulband  and  w  ife.  Adventitious  goods,  are  thofe  which  arifc  other- 
wife  than  by  fucceflion  from  father  or  mother,  or  from  direct  an- 
ccllor  or  defcendant.  Dotal  goods,  are  thofe  accruing  from  a  dowry, 
and  which  the  hulband  is  not  allowed  to  alienate.  Profebtitious  goods, 
are  thofe  arifing  by  dire£l  fucceflion.  Receptitious  goods,  were  thofe 
which  the  wife  might  referve  the  full  property  of  to  hcrfelf,  and 
enjoy  them  independently  of  her  hufband.  Vacant  goods,  are  thofe 
abandoned,  or  left  at  large,  either  becaufe  the  heir  renounces  them, 
or  that  the  defundl  has  no  heir. 

GOOGINGS,  in  Isa-language,  are  clamps  of  iron  bolted  on 
the  Item-poll  of  a  Ship,  whereon  to  hang  the  rudder  and  keep  it 
fleady  ;  for  which  purpofe  there  is  a  hole  in  each  of  therm,  to  re¬ 
ceive  a  correfpondent  fpindle  bolted  on  the  back  of  the  rudder, 
which  turns  thereby  as  upon  hinges. 

GOOLE,  (from  goulet,  gullet,  neck,)  a  breach  in  a  fea-bank  or 
wall:  or  a  paffage  worn  by  the  flux  and  reflux  of  the  fea. 

GOOSE,  anfer,  forms  an  order  of  birds  in  the  Linnsan  fyftem. 
The  fcveral  fpecies  of  geefe  belong  to  the  genus  of  anas  or  duck 
under  this  order.  The  common  or  domeftic  goofe  is  a  variety  of  the 
anfer  ferns,  or  wild  goofe  ;  and  derived  from  the  grey  lag,  or  itn-goofe 
of  Lifter,  which  is  the  only  fpecies  that  the  Britons  could  take 
young  and  familiarize.  The  length  of  the  grey  lag  is  two  feet  nine 
inches,  and  the  extent  five  feet :  the  bill  is  large  and  elevated,  of  a 
flefh-colour  edged  with  yellow  ;  the  nail  white  :  the  head  and  neck 
cinereous,  mixed  with  yellow  ;  the  hind  part  of  the  neck  very  pale, 
and  at  the  bafea  yellowifh  brown  :  the  bread  and  belly  are  whitifh, 
clouded  with  grey  ;  the  back  grey  ;  the  lefler  coverts  of  the  wings 
almoft  white  ;  the  middle  row  deep  cinerous,  Slightly  edged  with 
white ;  the  primaries  grey,  tipt  with  black,  and'  edged  with 
white  ;  the  Secondaries  intirely  black,  and  grey  at  their  bafe  ;  the 
Scapulars  of  a  deep  afh  colour,  edged  with  white  :  the  coverts  of  the 
tail  and  the  vent  feathers  of  a  pure  white  :  the  middle  feathers  of 
the  tail  dufky,  tipt  with  white  ;  the  exterior  feathers  almoft  wholly 
white  ;  the  legs  are  of  a  flefli  colour. 

Multitudes  of  tame  geefe  are  kept  in  the  fens  of  Lincolnshire  ;  a 
Single  perfon  will  keep  a  thoufand  old  geefe,  each  of  which  will  rear 
feven,  fo  that  towards  the  end  of  the  feafon  he  will  become  mailer 
of  eight  thoufand. 

The  geefe  are  plucked  five  times  in  the  year  ;  the  firft  plucking  is 
at  Lady-day,  for  feathers  and  quills  ;  and  the  fame  is  renewed,  for 
feathers  only,  four  times  more  between  that  and  Michaelmas.  This 
is  certainly  an  unprofitable  as  well  as  i  cruel  pvadice  ;  for  the  goofe 
on  being  incapable  of  flight,  eafily  falls  a  prey  to  the  fox,  and  other 
ravenous  creatures,  and  by  uncloathing  her,'  you  occafion  her  get¬ 
ting  cold,  which  fuddenly  kills  her.  It  is,  therefore,  moil  advife- 
able  t  lfa\  till  moultin^  tinye,  or  till  you  kill  her,  and  then  all  her 
feathers  may  be  made  ufe  of  at  pleafure.  See  Fowl. 

There  is  another  variety  of  the  wild  goofe,  called,  from  the  Shape 
ot  the  nail  of  its  bill  reSembling  a  horie  bean,  the  bean  gooje,  which 
ss  Somewhat  Smaller  than  the  grey  lag,  and  diftinguiflied  from  it  by  a 
Smaller  bill,  much  compreflfed  near  the  end,  W'hitiih,  and  Sometimes 
pale  red  in  the  middle,  and  black  at  the  bafe  and  nail. 

There  is  alfo  another  fpecies  of  wild  goofe  known  in  this  country, 
called  the  laughing  or  white  -fronted  goofe,  which  is  fmaller  than 
the  former,  and  visits  the  fens  and  other  parts  of  England,  during 
'the  winter,  in  Fm^l  flocks.  '"V  J‘ 
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Linnreus  enumerates  Several  other  kinds  of  geefe  ;  fuch  as,  1.  The 
barnacle,  called  alfo  clakis.  Thefe  appear  in  vait  flocks  during  the  * 
winter,  on  the  north- wed  coafl  of  this  kingdom  ;  they  are  very  Shv 
and  wild,  but  on  being  taken,  grow  as  familiar  as  our  tame  geefe  in  a 
few  days;  in  February  they  quit  our  Shores,  and  retire  as  far  as 
Lapland,  Greenland,  and  even  Spitzbergen  to  breed.  2.  The  brent 
gooje.  Thefe  birds  frequent  our  coaits  in  the  winter,  and  are  called 
in  Ireland  bcrnacles,  appearing  in  great  numbers  in  Auguft,  and 
leaving  it  in  March.  ,  They  are  much  efteemed  for  their  delicacy. 
3.  The  anfer  hijpameus,  or  jzvan  goofe,  being  the  anas  cygnoides  of 
Linnxus,  which  always  moves  in  a  Stately  manner,  and  with  it’s 
head  erect  like  a  fwan.  It’s  back  is  of  a  brownish  grey,  it’s; belly 
white,  and  it’s  bread  a  little  tinged  with  a  reddish  brown  ;  and  it 
has  a  line  of  blackiSh  brown  running  limit  down  the  middle  of  the 
neck  to  the  back.  4.  The  anfer  gambenfis,  or  gumbo- goofe,  which  in 
figure  and  Size  refembles  the  Mufcovy  duck,  but  has -very  lohg  red 
legs,  and  a  fine  Shining  purple  back  ;  it’s  belly  is  white,  it’s  beak  red, 
and  it’s  head  has  a  red  caruncle  ;  but  it’s  mod  obfervable  charatfler  • 
is,  that  it  has  a  drong  fpur  {landing  out  from  the  fird  joint  of  the 
wings,  as  fome  of  thcBralilian  birds  deferibed  by  Margraave  have. 
5.  '1  he  anfer  Canadenjis,  Canada  goofe,  or  anas  Canadenjis  of  Li  nnaeus  ; 
this  isvof  the  Shape  of  the  common  goofe,  but  a  iittle  longer  in  the 
body;  it’s  back  is.  of  a  brownish  grey,  it’s  rump  black,  it’s  neck 
black  at  the  bottom  and  white  in  every  other  part,  it’s  belly  white, 
and  it’s  tail  and  wings  black.  6.  The  rat-goofe,  or  retd- goof,  which 
is  about  half  the  Size  of  the  common  goofe;  of  a  bluifh  grey  on 
the  back,  and  white  at  the  belly. 

Goose,  foland,  ot  folan ,  fometimes  called' garnet,  a  large  water- 
fowl  of  the  gull  kind,  remarkable  for  the  qnicknels  of  it’s  light :  ic 
is  of  the  fize  of  the  common  goofe.  See  Plate  32. 

The  wings  of  this  bird  are  very  long  ;  it’s  beak  is  long  and  drait, 
of  a  duSky  grey,  and  a  little  hooked  at  the  end  ;  near  the  hooked 
part,  are  two  fmall  appendages  like  teeth  ;  it’s  mouth  opens  to  a 
great  width,  arid  it  feems  to  have  no  nodrils,  but  has  a  long  furrow 
running  nearly  the  whole  length  of  the  bill ;  it  has  alfo  a  row  of  in¬ 
dentings  all.  along,  for  holding  filli  more  firmly  ;  it’s  feet  are  black, 
and  all  the  four  toes  are  connected  by  the  Same  membrane ;  when 
full  grown,-  it  is  all  over  oS  a  clear  white,  except  that  the  large 
winged  have  ibnve  blacknefs,  and  the  head  is  apt  to  become  yellow 
with  age  ;  frOm  the  corner  of  the  mouth  is  a  narrow  flip  of  black 
bare  Skin,  that  extends  to  the  hind  part  of  the  head  ;  beneath  thb 
chin  is  another,  which,  like  the  pouch  of  the  pelican,  is  dilatable, 
and  of  a  fize  fuflkient  to  contain  five  or  fix  whole  herrings,  which, 
in  the  breeding  feafon,  it  carries  at  once  toil's  mate  or  young,  the 
latter  of  which  are  mottled  with  grey  or  brown  :  it  flies  well,  but 
does  not  eafily  raife  itfelf  from  the  ground.  Each  female,  if  undil- 
turbed,  lays  only  one  egg;  but  if  that  be  taken,  it  will  lay  another  ^ 
and  if  that  alfo  is  taken,  a  third ;  but  never  more  that  feafon.  The' 
young  are  efteemed  a  great  delicacy,  and  fell  at  a  great  price.’ 

Goose,  Magellanic,  a  fca-bird,  ufually  veiy  fat:  it  is  of  the  fize 
of  the  large!!  geefe,  and  is  black  on  the  backhand  white  on  the 
belly  :  the  neck  is  Short  and  thick,  and  has  a  ring  or  circle  of  white 
feathers  round  it ;  the  Skin  is  thick  and  tough  like  that  of  a  hog, 
aqa  it  has  only  two  leather-like  fans  inftead  of  wings,  hanging  from 
it’s  fidci  like  two  arms,  covered  with  a  few  Short  feathers,  partly 
black,  partly  white,  not  of  any  ufe  to  fly  with,  but  very  Serviceable 
to  the  creature  in  Swimming  ;  the  tail  is  very  Short,  and  the  beak, 
as  large  as  a  raven’s,  but  flatted  on  the  top.  It  lives  commonly 
on  the  water,  except  at  breeding  time. 

GoosE-nrrL  rrt.a  Ship,  a  piece  of  iron  fixed  on  the  end  of  the 
tiller,  to  which  the  laniard  of  the  whip-ftafF,  or  the  wheel-rope 
comes,  for  fleering  the  Ship. 

Th e  goofe-nech  is  hooked  in  a  rlj®  or  eye-bolt  of  iron,  and  may 
be  occasionally  unhooked  at  pleilure.  <  'A 

Goose  -icings  of  a  fail,  the  clues,  br  lower  corners,  of  a  Ship’s 
main-fail  or  fore-fail,  when  the  middle  part  is  tied  tip  or  furled  to 
thevard.  «  . 

The  goofe-tvings  are  only  ufed  in  a  great  ftorm  to  feud  under, 
when  the  fail  at  large,  or  even  reefed,  would  be  too  much  for  the 
Ship  to  carry  at  fuch  a  time.  ■  - 

GOOSE-BERRY,  grqffuland,  in  botany.  The  flower  has  a  per¬ 
manent  empalcitient,  cut  into  five  parts  at  the  top,  which  rs  concave 
and  coloured;  it  has  five  fmall,  obtufc,  ere<51  petals,  which  rife  from 
the  border  of  the  empalement ;  and  five  awl- Shaped  ftamina,  which 
are  infefted  into  the  empalement ;  thegermen  is  fituated  below  the 
flower,  and  afterward  becomes  a  globular  berry,  having  a  navel, 
with  one  cell,  which  is  filled  with  roundish  comprefled  feeds  inclofed 
in  a  pulp.  There  are  five  fpecies,  including  feveral  varieties.  In 
the  Linnrean  fyftem,  this  is  a  fpecies  of  the  ribes. 

The  beft  way  of  railing  theS’e  ufeful  bulhes  is  by  cuttings,  obferv- 
ing  always  to  take  the  handfomeft  Shoots,  and  that  from  branches; 
that  bear  moft  fruit.  Thefe  are  to  be  planted  in  February. 

There  are  a  great  many  forts  of  goofe-berry ,  among  which  the 
white  Holland  kind  is  the  faireft,  and  beft  bearer  of  all  others  ;  the 
berries  being  large,  tranfparent,  and  well  tailed,  the  Englifh  yel¬ 
low  goofe-berry  is  known  every  where,  and  fitteft  for  culinary  ufes 
while  green.  The  hedge-hog  goofe-berry  is  large,  well -faded'  and 
extremely  hairy.  There  is  all’o  a  fort  of  green  goofe-berry,  that  is  a 
very  pleafant  fruit. 

Goofe-berries  taken  in  feafon,  produce  a  delicious  wine,  very 
proper  for  fummer  repafts.  Alfo,  if  thorougly  prelfed,  with  an 
addition  of  water,  and  well  fermented,  they  yield  in  diftillatiorv 
the  beft  brandy  of  any  of  our  fruits,  and  little  inferior  to  French 
brandy. 

G  o  os  e  -  r  e  r  RY-tree,  American,  melafloma,  in  botany,  a  genus  of  the 
dccandria  monogynla  clafs.  The  flower  has  five  roundifh  petals,  which 
are  inferted  into  the  border  of  a  permanent  empalement ;  and  ten 
Short  ftamina,  terminated  by  long  recurved  fummits  ;  under  the 
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flower  is  fituated  a  roundiih  gcrmen,  which  turns  to  a  berry  with 
five  cells,  covered  by  the  empalemenr  which  crowns  it  and  contains 
many  fmall  feeds.  There  are  fixtecn  fpecics,  natives  of  the  warm 
parts  of  America. 

GOR-«rf,  in  ornithology,  the  name  of  a  bird  of  the  gallinaceous 
kind,  called  by  authors  the  lagopus  altera,  and  by  many  the  moor¬ 
cock,  or  red-game;  it  is  of  the  lhape  of  the  partridge,  but  is  half 
as  large  again.  It’s  beak  is  black  and  fhort,  and  it  is  very  remark¬ 
able  for  the  bare  fpace  over  it’s  eyes,  which  is  very  broad  and 
of  a  fine  bright  red,  and  in  the  cock  is  i'urrounded  by  a  prominence 
of  the  fame  bright  colour,  bare  of  feathers,  and  fimbriated  like  a 
cock’s  comb.  The  head,  neck,  back  and  wings,  are  all  variegated 
with  red  and  black  :  the  brea ft  and  belly  are  of  the  fame  colours 
with  the  back,  but  on  the  brealf  there  are  fome  variegations  of  white. 
The  legs  and  feet  are  covered  with  a  very  long  and  thick  plumage 
to  the  very  ends  of  the  toes  ;  the  wings  are  brownifh,  with  fome 
reddifh  variegations,  and  the  tail  is  almoft  wholly  black.  It  inha¬ 
bits  the  tops  of  very  high  hills,  where  it  feeds  on  mountain-berries 
and  the  tops  of  heath.  It  lays  feven  or  eight  eggs,  which  are  of  a 
mixed  red  and  black  colour,  and  are  all  over  covered  with  fmall 
fpots,  except  for  one  or  two  fpaces,  which  are  clear  near  the  fmall 
end.  The  young  brood  follow  the  hen  during  the  whole  fummer : 
in  the  winter  they  join  in  flocks  of  forty  and  fifty,  and  are  remark¬ 
ably  flay  and  wild.  This  is  a  very  well  tailed  bird.  ; 

GORAIS,  in  ichthyology,  a  name  ufed  by  fome  authors  for  the  I 
more  common  fpecies  of  the  carassius  :  the  third  fpecies,  as  it  is 
called  by  Gefner,  &c.  * 

GORCE,  orGouRT,  denotes  a  weir.  It  is  ordained,  that  all 
gorces,  mills,  weirs,  &c.  conftruCted  orfet  up,  whereby  the  king’s 
ihips  and  boats  are  difturbed  and  cannot  pafs  in  any  river,  fhall  be 
utterly  pulled  down,  without  being  renewed. 

GORE,  in  heraldry,  denotes  one  of  the  regular  abatements, 
ufed,  according  to  Guillim,  to  denotea  coward.  It  confilts  of  two 
arches  or  curve  lines,  drawn,  one  from  the  finifter  chief,  the  other 
from  the  finilter  bale,  and  meeting  in  an  acute  angle  nl  the  middle 
of  the  felTe-point,  as  reprefented  in  Plate  5,  fig.  66. 

GOREING,  or  Goring,  isfaidofa  fail  when  cut  flanting,  fo 
that  it  is  broader  at  the  clew  than  at  the  earing,  as  all  top-fails  and 
top-gallant  fails  are. 

GOREL,  a  name  or  title  given  to  the  prince  of  Georgia.  The 
gorel  is  always  a  Mahometan.  The  fophi  of  flerlia  obliges  him  to 
obfer  ve  the  religion  of  the  Alcoran,  in  order  to  preferve  the  dignity 
of  gorel  in  his  family. 

GORGE,  in  falconry,  is  the  uppermoft  bag  or  ftomach  of  a  hawk 
or  falcon,  being  that  which  receives  the  food  the  tirlt.  • 

The  gorge,  tngltivies ,  is  the  fame,  in  birds  of  prey?  with  what 
■we  call  the  craw  or  crop.  When  the  bird  is  fed,  he  is  faid  to  be 
gorged. 

Gorge,  in  architecture,  denotes  a  fort  of  concave  moulding,  1 
wider  but  not  fo  deep  as  a  scotia  ;  ufed  chiefly  in  frames,  cham- 
branles,  ike.  See  Plate  157,  fig.  6  and  8. 

Gorge  of  a  chimney  is  the  part  between  the  chambranle  and  the 
crowning  of  the  mantle.  Of  this  there  are  divers  forms  ;  flrait, 
perpendicular,  in  form  of  a  bell,  &c. 

Gorge  is  fometimes  alfo  ufed  for  a  moulding  that  is  concave  in 
the  upper  part,  and  convex  at  the  bottom  ;  more  properly  called 
GULA  and  CYMATIUM.  j 

Gorge  is  alfo  ufed  for  the  neck  of  a  column  ;  more  properly 
called  colarin  and  gorgerin. 

Gorge,  in  fortification,  the  entrance  of  a  bastion,  or  of  a 
ravelin,  or  other  out -work. 

Gorge  of  a  bajlion  is  what  remains  of  the  Tides  of  the  polygon  of 
a  place,  after  retrenching  the  curtins  ;  in  which  cafe  it  makes  an 
angle  in  the  center  of  the  baftion.  Such  is  A  HD,  Plate  91, 
fig.  I . 

In  flat  baflions,  the  gorge  is  a  right  line  on  the  eurtin,  reaching 
between  the  two  flanks. 

Gorge  of  a  half-moon,  or  ravelin,  is  the  fpace  between  the  two 
ends  of  their  faces  next  the  place.  Gorge  of  the  outworks,  is  the 
interval  betwixt  their  Tides  next  the  ditch.  Plalf  the  gorge,  demi-gorge, 
that  part  of  the  polygon  between  the  flank  and  the  center  of  the 
baftion :  as  AH. 

GORGED,  in  heraldry,  the  bearing  of  a  crown,  coronet,  or  the 
like,  about  the  neck  of  a  lion  or  fwan,  and  in  that  cafe  it  is  faid, 
the  lion  or  cygnet  is  gorged  with  a  ducal  coronet,  &c.  Gorged  is  alfo 
ufed  when  the  gorge,  or  neck  of  a  peacock,  fwan,  or  the  like  bird, 
is  of  a  different  colour  or  metal  from  the  reft. 

Gorged,  among  farriers,  &c.  fignifies  the  fame  as  fwelled  ;  in 
which  feufe  they  fay,  the  legs  of  a  horle  are  gorged;  the  paftern 
joint  is  gorged;  youmuft  walk  him  out  to  dif-gorge  his  flioulder. 

GOKGEIklN,  a  part  of  the  ancient  armour  ,  being  that  which 
covered  the  throat  or  neck  of  aperfon  armed  at  all  points. 

Gorgerin,  orGoRGE,  in  architecture,  the  little  freeze,  inthe 
Doric  capital  between  the  aftragal,  at  the  top  of  the  (haft  of  the 
column,  and  the  annulets.  See  Plate  157,  fig.  6.  Some  call  it 
collar  irfs. 

GORGET,  in  military  affairs,  a  piece  of  brafs  or  filver,  worn 
by  the  officers  of  foot  upon  their  breafts  when  upon  duty.  The 
gorget  hangs  round  the  neck  by  a  ribband  ;  they  are  fometimes  gilded, 
and  have  commonly  fome  device  engraved  on  them  ;  as  the  fove- 
reign’s,  or  even  the  colonel’s  coat  of  arms,  creft,  or  cypher. 

Gorget,  or  Gorgeret,  in  furgery,  is  the  name  which  the 
French  give  to  the  concave  or  cannulated  conductor,  ufed  in 
lithotomy.  See  Plate  13 °,fig.  29,  3°-  In  fiS‘  31*  there  is  exhibi¬ 
ted  the^orovr/,  as  it  has  been  improved  by  Mr.  Le  Cat,  and  which 
he  calls  gorgeret  ureihro-cijlitomc.  A  is  a  ring  for  paffing  the  middle 
tinger  of  a  fight  hand,  which  grafps  the  handle  G.  B  is  another  ring, 
which  is  Aid  by  the  fore-finger  towards  d,  to  pufli  the  blade  a  b  out 
No,  90.  Vol.  II. 


I  of  the  groove  E  F.  The  figure  reprefents  the  inflrument  in  tiie 
ftate  in  which  it  is  at  the  very  inllant  when  the  incifion  is  made 
into  the  neck  of  the  bladder.  The  lame  fore-finger  draws  the 
piece  B  back  towards  A,  when  the  operator  intends  to  make  the 
blades  return  into  the  groove  F  ;  where  they  lie  hid,  while  he 
introduces  the  inflrument  from  d  to  e,  in  order  to  fecure  the  pieces 
a,  b,  c,  d,  e,  in  their  proper  fituation.  The  pins  which  bind  the 
hinges  b,  c,  muft  not  be  in  the  center  of  the  pieces,  but  as  they 
are  exprelfed  in  the  figure  :  where  b  is  pretty  near  the  outer  edge, 
and  the  other  two,  a,  e,  on  the  oppofite  fide  ;  fo  that,  when  the 
ring  B  is  thrufl  forward,  the  hinge  b  may  bend  and  iffue  out  of  the 
groove  F,  by  making  the  angle  a  b  c. 

GORGON1S  fates,  an  nffeCtcd  term  in  ehemiftry,  to  exprefs 
thole  fprings  or  waters  which  turn  things  into  fionc  :  many  fruitlefs 
experiments,  however,  have  been  made  in  attempting  to  prove  that 
any  of  them  have  this  quality. 

GORGONS,  in  antiquity.  Diodorous  Siculus  will  have  the 
Gorgons  and  Amazons  to  have  been  two  warlike  nations  of  women, 
who  inhabited  that  part  of  Libya  which  lay  on  the  lake  Tritonidis. 
Others  reprefent  them  as  a  kind  of  monftrous  Women,  covered 
with  hair,  who  lived  in  woods  and  forefts  ;  and  others  make  them 
animals  refembling  wild  fheep,  whofe  eyes  had  a  poifonous  and 
fatal  influence. 

GOS-HAWK,  in  zoology,  a  very  large  hawk,  which  preys  on 
pheafants,  geefe,  and  hares,  and  is  remarkable  for  the  fhortnefs  of 
it’s  wings.  It  is  larger  than  the  common  buzzard,  but  of  a  longer 
and  more  elegant  form.  The  bill  is  blue  towards  the  baft-,  black 
at  the  tip  ;  the  cere  is  a  yellowifh  green  ;  over  each  eye  is  a  white 
line,  and  on  the  fide  of  the  neck  a  bed  of  broken  white  ;  the  head, 
hind-part  of  the  neck,  back,  and  wings,  are  of  a  deep  brown  colour  ; 
the  bread  and  belly  white,  beautifully  marked  with  numerous 
tranfverfe  bars  of  black  and  white  ;  the  tail  is  long,  of  a  brownifh 
afli-colour,  marked  with  four  or  five  dufky  bars  placed  remote  from 
each  other.  The  legs  are  yellow  ;  the  claw  of  the  back  and  that  of 
the  inner  toe  very  large  and  ftrong.  This  bird  breeds  in  Scotland, 
and  builds  it’s  neft  in  trees. 

GOSLINGS,  the  name  given  to  young  geefe. 

GOSPEL,  the  hiftory  of  the  life,  actions,  death,  refurreCtion, 
afcenlion,  and  doCtrine  of  Jefus  Chrift.  This  hiftory  is  contained 
in  the  writings  of  St.  Matthew,  St.  Mark,  St.  Luke,  and  Sr.  John  ; 
who  from  thence  are  called  evangelifts.  The  Chriftian  church 
never  acknowledged  any  more  than  thefe  four  gofpels  ascanonical  - 
notwithftanding  which,  feveral  apocryphal  gofpels  are  handed  down 
to  us,  and  others  are  inti  rely  loft. 

The  word  is  of  the  fame  import  with  euayyt^ov,  which  fignifies 
glad  tidings,  or  good  news  ;  the  hiftory  of  our  Saviour,  and  the  great 
work  he  accompliilied,  being  the  beft  news  ever  publifhed  to  man¬ 
kind.  See  Dr.  WRIGHT’s  Life  of  Chrift,  printed  in  FOLIO. 

GOSSAMER,  is  the  name  of  a  fine  filmy  fubftance,  like  cob¬ 
webs,  which  isfeentofloat  in  the  air,  in  clear  daySin  autumn,  and 
is  more  obfervabiein  ftubble-fields,  and  upon  furze  and  other  low 
bufhes.  This  is  probably  formed  by  the  flying  fpider,  which,  in 
traverfing  the  air  for  food,  fhoots  out  thele  threads  from  it’s  anus, 
which  are  borne  down  by  the  dew,  &c. 

GOTHIC,  in  general,  whatever  has  any  relation  to  the  Goths  : 
thus  we  fay,  Gothic  cuftoms.  Gothic  atchite&ure,  &c.  See  the 
article  Architecture. 

Gothic  architecture  is  far  removed  from  the  manner  and  propor¬ 
tions  of  the  antique  ;  having  it’s  ornaments  wild  and  chimerical,  and 
it’s  profiles  incorreCt  :  however  it  is  frequency  found  very  ftrono-, 
and  appears  very  rich  and  pompous,  as  may  be  feen  in  feveral  of 
our  Englilh  cathedrals.  This  manner  of  building  was,  originally, 
very  heavy  and  coarfe  ;  but  is  lince  run  into  the  oppofite  extreme, 
being  ilender,  rich,  and  delicate  to  a  fault.  In  the  Gothic  architec¬ 
ture  we  fee  high  vaults  raifed  on  (lender  pillars ;  and  every  thing 
crowded  with  windows,  rofes,  crolfes,  figures,  &c. 

The  marks  which  conftitute  the  character  of  modern  Gothic  or 
Saracenical  architecture,  are  it’s  numerous  and  prominent  buttreffes, 
it’s  lofty  fpires  and  pinnacles,  it’s  large  and  ramified  windows,  it’s 
ornamental  niches  or  canopies,  it’s  feulptured  faints,  the  delicate 
lace-work  of  it’s  fretted  roofs,  and  the  profufion  of  ornaments  la  vilhed 
indiscriminately  over  the  whole  building:  but  it’s  peculiar  diftin- 
guilhing  eharacteriftics  are,  the  fmall  cluttered  pillars  and  pointed 
arches,  formed  by  the  fegments  of  two  interfering  circles  ;  which 
arches,  though  laft  brought  into  ufe,  are  evidently  of  a  more  fimple 
and  obvious  conltruCtion  thaii  the  femicircular  arches. 

About  the  clofc  of  the  reign  of  Henry  VII.  Gothic  architecture 
began  to  decline  in  England,  and  was  foon  after  fupplanted  by  a 
mixed  ftyle,  wherein  the  Grecian  and  Gothic  are  blended  together. 
Gothic  bible.  Seethe  treatife  on  Bibles,  p.  334,  col.  2. 

The  ancient  manufeript  of  the  Gothic  verfion  is  preferved  in  the 
library  of  the  univerfity  of  Upfal,  in  Sweden,  under  the  name  of 
the  Codex  Argenteus,  or  fiver  book,  becaufe  the  letters,  which  feem  to 
have  been  iiainped  on  the  vellum  leaves  with  hot  metal  types,  are 
of  lilver,  except  the  initials,  which  are  gold.  Another  fragment  of 
this  curious  verfion,  containing  part  of  theEpiftle  to  the  Romans, 
has  been  lince  difeovered  in  the  library  at  Wolfenbuttle,  and  pub- 
lifhed  a  few  years  ago  in  a  fplendid  volume  in  quarto,  by  the  Rev. 
F.  A.  Kniteil,  archdeacon  of  Wolfenbuttle. 

Gothic  character  or  writing,  is  a  character  or  manner  of  writing, 
which,  inthe  main,  is  the  fame  with  the  Roman,  only  that  i.t  is 
very  full  of  angles,  turns,  and  bendings,  efpecially  at  the  begin¬ 
ning  and  ending  of  each  letter. 

The  manuferipts  in  Gothic  characters  are  not  very  ancient. 
Ulphilas,  bifhop  of  the  Goths,  was  the  firft  inventor  of  the  Qythic 
characters,  and  the  firft  that  tranflated  the  Bible  into  the  Gothic  tongue. 
Gothic  column  is  any  round  pillar  in  a  Gothic  building,  either  too 
thick  or  too  fmall  for  it’s  height. 
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There  are  fortie found  even  twenty  diameters  high,  without  either 
diminution  or  {welling. 

Gothic  is  alfo  ufed,  in  a  figurative  fenfe,  to  denote  fomething 
rude,  conrfe,  homclv,  unpolifiied,  See. 

GOVERNMENT,  a  quality  or  office  which  gives  a  man  power 
or  right  to  command  or  rule  over  a  place,, a  city,  a  province,  a  king¬ 
dom,  or  the  like,  either  filpremely  or  by  depuration. 

Government  is  alfo  ufed  tor  the  country,  city,  or  place,  to 
which  the  power  of  governing  or  commanding  is  extended. 

There  are  thirty- eight  governments  or  provinces  in  France,  inde¬ 
pendent  of  each  other.  Befide  thefe,  there  are  alfo  twelve  grand 
governments. 

Government,  again,  is  ufed  for  the  manner  or  form  of  govern¬ 
ing,  i.  e.  f  >r  the  policy  of  a  country,  fate,  See. 

In  this  lenfe,  governments  are  divided  into  monarchies,  aris¬ 
tocracies,  and  DEMOCRACIES. 

The  government  of  France,  by  the  late  revolution,  bears  fome 
refemblance  to  that  of  Great  Britain,  being  of  a  mixt  nature  ;  that 
of  Venice,  ar'jhcralic  ;  and  that  of  the  United  provinces,  democratic : 
the  government  of  England  is  mixt;  being  monarchical,  arillocratic, 
and  democratic,  all  in  one. 

Individuals  unite  for  mutual  protection  and  benefit;  and,  there¬ 
fore,  the  legislative  and  exccutiveauthorityof£OT<7w/w«/,  originally 
derived  from  themfelves,  thould  be  invariably  directed  to  no  other 
end  but  their  fafety  and  welfare  ;  arid  that  form  of  government  is 
mod  eligible,  which  is  bell  adapted  to  thefe  purpofes.  Cicero  de¬ 
clares  himfelf  of  opinion,  in  his  fragments  De  Rep.  lib  ii.  “  ejj'e  op~ 
tin\pm  conftitutam  rempublicam ,  qua  ex  tribus generibus  Hits,  regali,  optimo_ 
is?  populari,  /it  mod  see  confuja."  Of  this  kind  is  the  Britilh  conllitu- 
fion,  which  lodges  the  executive  power  of  the  law's  in  a  finglc  per- 
fon,  and  the  legislative  in  three  diftind  pow'ers,  intirelv  indepen¬ 
dent  of  each  other  ;  viz.  the  king;  the  lords  fpiritual  and  temporal, 
forming  an  ariftocratieal  affembly  ;  and  the  houfe  of  pommons, 
f reply  chofen  by  the  people,  which  renders  it  a  kind  of  democracy  : 
and  each  branch  of  this  aggregate  body,  actuated  by  different  views, 
and  attentive  to  different  interefls,  is  armed  with  a  negative  power, 
fufficient  to  repel  any  innovation  which  it  (hall  think  inexpedient 
or  dangerous.  Nothing  can  endanger  or  hurt  the  conllitutional 
government  of  Britain,  but  deftroying  the  equilibrium  of  pow’er  be¬ 
tween  one  branch  of  the  legiflature  and  the  reft  :  for  if  ever  it  fhould 
happen  that  the  independence  of  any  one  of  the  three  fhould  be  loft, 
or  that  it  fhould  become  fubfervient  to  the  views  of  the  other  tw'o, 
there  would  foon  be  an  end  of  our  conftitution:  the  legiflature  would 
be  changed  frorh  that  which  was  originally  fet  up  by  the  general  con¬ 
tent  and  fundamental  act  of  the  fociety ;  and  fuch  a  change,  however 
effected,  is,  according  to  Mr.  Locke,  at  once  an  intire  dilfolurion  of 
the  bands  of  government,  and  the  people  are  thereby  reduced  to  a  Itate 
of  anarchy,  with  liberty  to  conftitute  to  themfelves  a  new  legiflative 
power. — As  a  contrafted  view  of  the  different  opinions  concerning 
government,  and  particularly  of  the  power  and  prerogative  of  the  king 
of  England,  as  fupreme  governor  of  thefe  realms,  we  have  herefub- 
joined  the  opinions  of  two  able  writers  on  this  fubjed. 

Dr.  Price,  in  his  fevmon  before  the  Revolution  Society,  Nov.  5, 
1789,  thus  expreffes  his  fontimen.rs:  “  In  our  late  addreffes  to  the 
king,  on  his  recovery  from  the  fevere  illnefs  with  which  God  had 
been  plcafed  to  affiid  him,  we  have  append  more  likea  herd  crawl¬ 
ing  at  the- feet  of  a  mailer,  than  like  enlightened  and  manly  citizens 
rejoicing  with  a  beloved  fovereign,  but  at  the  fame  time  confcious 
that  he  derives  .all  his  confcquence  from  themfelves. 

“  Civil  governors  are  properly  the  fervants  of  the  public  ;  and 
a  king  is  no  more  than  the  firft  fervant  of  the  public,  created  by  it, 
maintained  by  it,  and  refponfible  to  it :  and  all  the  homage  paid 
him,  is  due  to  him  on  no  other  account  than  his  relation  to  the 
public.  His  facrednefs  is  the  facrednefs  ot  the  community.  His 
authority  is  the  authority  of  the  community  ;  and  the  term  Klajefty, 
wdiich  it  is  ufual  to  apply  to  him,  is  by  no  means  his  owm  majefty, 
hut  the  majefty  of  the  people. 

“  Had  I  been  to  addrefs  the  king  on  a  late  occafion,  1  fhould 
have  been  inclined  to  do  it  in  a  ifyle  very  different  from  that  of  moll 
ot  the  addreffers,  and  to  ufe  fome  fuch  language  as  the  following : — 

‘  1  rejoice.  Sir,  in  your  recovery.  I  thank  God  for  hisgoodnefs  to 
you.  1  honour  you  jnot  only  as  my  king,  but  as  almoft  the  only 
lawful  king  in  the  world,  becaufe  the  only  one  who  owes  his  crown 
to  the  choice  ot  his  people.  May  you  enjoy  all  poffible  happinefs  ; 
may  God  (hew you  the  tolly  of  thofe  effufions  of  adulation  which  you 
are  now  receiving,  and  guard  you  againft  their  effeds  !  May  you  be 
led  to  fuch  a  juft  fenfe  of  the  nature  of  your  lituation,  and  endowed 
with  fuch  wildom,  as  fhall  render  your  relloration  to  the.  government 
°f  thefe  kingdoms  a  bleffing  to  it,  and  engage  you  to  confider  your- 
ielr  as  more  properly  the  fervant  than  the  lovereign  of  your  people !” 

1  he  Rev.  Mr.  De  Coetlogen,  on  the  other  hand,  in  his  fermon 
Jan.  30,  1790,  has  thele  words :  “  We  have  been  accuftomed  to 
think,  by  all  the  laws  ot  nations  artd  of  God,  that  the  perfon  of  the 
lovereign  is  to  be  treated  as  /acred,  on  account  of  his  office.  Toin- 
hjlt  th c  office,  is  an  act  of  treafon  ;  treafon  againft  the  confutation! 
for,  it  is  necelfary  to  remind  fome  wilful  novices  in  the  knowledge 
ot  our  government,  that  it  is  a  monarchy  !  And,  that  a  king  is  an  effin- 
.tral  branch,  not  the  “fervant,”  of  the  coqftitution  ! 

!  per.haps,  this  indecency  ot  expreffion  may  not  be  levelled 

*•-  fhc  office,  but  againft  the  Alan;  if  fo,  we  fliall  not  fcruple 

-  altert,  that,  againft  fuch  a  ipan,  apdjjtcb,  a  character,  it  is  as  in¬ 
human,.  as  it  is  illiberal,  and  ungrateful  i  Burdened,  as  the  fovereign 
niMitne-ceffanly  be,  with  all  the  cares,  which  are  unavoidably  con¬ 
nected  \yith  his  peculiar  fphere  of  adion ,  poffeffed  of  all  the  various 
leniiomties  which  belong  to  the  moft  endearing,  and  the  molt  ho- 
nqurapie  relaflops  ot  hie  ;  and  affeded,  by  all  the  numberlefs  folici- 
tudes  winch  attach  to  fuch  a  fphere,  and  fuch  relations.;  to  be  in- 
l.illed  vi  uh  the  idea  of  his  being  the  Servant,  inftead  of  being  treated 


with  the  veneration,  the  refped,  the  gratitude  fo  juftly  due  to  him, 
as  the  Father,  the  Friend,  and  the  Guardian  of  a  loyal  and 
affcdlionate  people  ;  it  is  an  imagination!  No!  it  is  a  fcandalous 
reality,  at  which  we  blufh  !  which  makes  our  very  nature  Jhuddcr  ! 
and,  which  it  were  difgraceful  to  mention,  if  it  were  not  more  fo,  to 
leave  in  filence  ! ” 

Government,  in  grammar,  is  underftood  of  that  conftrudion 
of  nouns  and  verbs,  wherein  they  require  fome  alteration  to  be 
made  in  others  joined  or  .conftrudfed  with  them. 

GOVERNOR,  an  officer  vefted  by  a  king,  or  fovereign  prince, 
with  the  command  and  adminiftration  of  a  province,  place,  See. 

Governor  is  alfo  frequently  ufed  for  a  prelident,  or  fuperinten- 
dant  ;  as  governor  of  the  bank,  of  an  hofpital.  See. 

Governors  of  the  cheft,  at  Chatham,  are  officers  appointed  to 
take  care  of,  and  relieve  the  poor  and  maimed  feamen  belonging 
to  the  roval  navv. 

GOUGE,  an  inftrument  ufed  by  divers  artificers  ;  being  a  fort 
of  round,  hollow  chiffel  ;  ferving  to  cut  holes,  channels,  grooves, 
&c.  in  wood,  (tone,  &c. 

GOUMA,  in  mineralogy,  fignifies  the  Samian  earth. 

GOURD,  cucurbita,  in  botany  a  genus  of  the  monoecia fyngenefia 
clafs.  It’s  characters  are  thefe  :  it  hath  male  and  female  flowers, 
which  are  bcll-lhapcd,  adhering  to  a  bell-fhapcd  empaiement  ofone 
leaf,  and  dompofed  of  one  petal,  divided  at  the  top  into  five  parts, 
on  the  fame  plant ;  the  male  flowers  have  three  flamina,  which  are 
connected  at  the  extremity,  but  are  diftind  at  their  bafe  ;  the  fe¬ 
male  flowers  have  a  large  germen,  which  becomes  a  large  flefhy 
fruit,  having  three  foft  membranaceous  cells,  which  are  diftind, 
incloling  two  rows  of  feeds,  which  are  bordered. 

Gourds  are  efteemed  cooling  and  diuretic,  are  ufed  in  cmullions, 
and  efteemed  good  in  fevers,  and  all  diforders  arifingfrom  the  acri¬ 
mony  of  the  blood  or  humours.  Emulfions  of  thefe,  and  the  other 
cold  feeds,  are  anodyne,  and  are  generally  ufed  to  take  off  ftran- 
guriesoceafionedby  blifters:  but  thofe  prepared  from  fweet  almonds 
are  now  univerfally  preferred. 

GOUT,  arthritis,  (from  afflfov,  a  joint,)  in  medicine,  as  defined 
by  Boerhaave,  is  a  very  painful  difeafe,  whofe  feat  is  in  the  joints 
and  ligaments  of  the  feet,  and  -whofe  principal  times  of  invafion 
are  the  fpring  and  autumn. 

Dr.  Cullen,  in  hisNofology,  gives  it  the  name  of  podagra.  It  is 
his  24th  genus  of  difeafes,  and,  according  to  his  arrangement,  it  is 
of  the  clafs  of  febrile  diforders,  and  the  order  of  inflammations. 
He  diftinguillies  it’s  fpecies  into,  1.  Podagra  Regular  is.  2.  Podagra 
Atonica.  3.  Podagra  Retrcgrada  ;  and  4.  Podagra  Alcrrans.  T  he 
regular  gout  is  when  the  inflammation  appears  irwthe  joints  to  a  due 
degree,  and  after  continuing  a  while,  gradually  difappears,  and  the 
patient  recovers  his  ufual  health.  The  atonic  gout  is  when  therejs 
manifcftly  th z  gouty  diathefis,  but  from  fome  caufe  it  does  not  pro¬ 
duce  the  inflammatory  affedions  of  the  joints,  but  digeftion  isdif- 
turbed,  and  the  general  health  is  varioufty  affeded.  The  retrograde 
or  recedent  gout  is  when  inflammation  hath  as’  ufual  attacked  the 
joints,  but  not  with  either  it’s  ufual  degree  or  the  ufual  pain,  and 
then  fuddenly  abates,  an  internal  part  as  fuddenly  being  affedted 
thereby.  T  he  aberrans,  or  milplaced  gout,  is  when  the  gouty  dia¬ 
thefis  produces  inflammation  in  fome  internal  part,  inftead  of  the 
joints  of  the  extremities. 

The  ancients  called  all  kinds  of  pain,  which  was  feated  in  the 
joints  or  the  external  parts,  by  the  common  name  of  arthritis.  The 
word  rheumatifmus  was  not  known  amongft  them  ;  but  in  the  fix- 
teenth  and  feventeenth  centuries,  fome  celebrated  French  phyficians 
have  called  the  pains  which  affiid  the  intermediate  fpaces,  between 
the  joints  and  mufcles  of  the  neck,  or  of  either  arm,  or  of  the  an¬ 
terior  or  pofterior  part  of  the  thorax,  the  (houlders,  fcapulae,  thighs, 
and  hands,  by  the  name  of  rheumatifm.  And  thofe  they  ftvle  ar¬ 
thritic  which  affed  the  joints,  though  according  to  the  different 
part,  they  diftinguilhed  the  fame  gouty  pain  by  a  different  name,  as 
podagra  in  the  feet,  chiragra  in  the  hands,  onagra  in  the  elbow, 
dentagra  in  the  teeth,  lumbago  in  the  vertebra  of  the  back,  dolor 
ifchiadicus  in  the  articulations  of  the  os  ifehium  :  but  the  difference 
betwixt  the^sn/  and  the  rheumatifm  is  confidered  as  very  great,  both 
in  t*heir  caufe,  feat,  fymptoms,  and  cure. 

The  gout  is  a  chronical  diforder,  and  the  pain  that  attends  it  is 
principally  fpafmodic.  It  is  generally  confidered  as  regular,  when 
it  only  affeds  the  extremities,  is  regular  in  it’s  returns,  and  gradu¬ 
ally  leaves  the  patient  in  it’s  decline  ;  and  irregular,  when  it’s 
attacks  are  irregular,  when  it  afflids  the  patient  varioufly,  and 
when  it  feizes  the  internal  parts. 

When  the  fits  are  regular  it  chiefly  affeds  the  nerves,  tendons, 
membranes,  and  ligaments  of  the  joints,  particularly  the  feet  ;  when 
irregular,  the  vifeera,  as  the  lungs,  ftomach,  &e.  are  the  feat  of  this 
diforder :  but  it  is  the  tunica  ceilularis  of  the  refpedive  parts  that 
are  affeded,  which  is  the  proper  and  immedjate  leat  of  the  difeafe. 
Aretxus  fays,  that  any  part  of  the  body  is  fufeeptible  of  the  gout ; 
and  Aetius  obferves,  that  in  the  extremity  of  it  the  iris  is  affeded. 

It  generally  attacks  thofe  aged  perfons whofe  early  life  hath  been 
fpentin  indolence  and  luxury  ;  thofe  who  have  large  heads  and  vo¬ 
racious  appetites  ;  the  plethoric,  and  thofe  who  poffefs  the  beft  (la¬ 
mina  of  life.  Youth  are  not  exempt  from  it.  Women  are  rarely 
affeded  with  it ;  but  Aretxus  obferves  that  when  they  have  it,  the 
pain  is  exceffive.  It  is  often  hereditary. 

Among  it’s  various  caufes,  indigeftion  is  a  primary  one.  The 
pre-dilpoling  caufe  is  a  largenefs  of  the  ladeals,  and  ftraitnefs  of  the 
(mall  velfcls,  particularly  the  perfpiratory.  Dr.  Kirkland  obferves, 
that  if  ever  th e  gout  is  hereditary,  it  is  plain  the  folid  parts  of  the 
body  are  thofe  primarily  affeded  ;  for  if  we  look  into  nature,  it  is 
the  organization  or  peculiar  form  and  texture  of  it’s  parts,  that  the 
offspring  inherits  from  it’s  progenitors  ;  and  that  it  is  this  ftrifdure 
in  animals  which  alters  and  adapts  the  juices  paffing  through  them 

to 


G 


O 


U 


to  their  proper  office.  Confequen  ly,  if  the  folids  are  formed  in  a 
di leafed  (late,  the  fluids  they  carry  will  degenerate  from  health  ;  and 
it  is  therefore  reafonablq  to  fuppofe  the  alteration  from  nature  ;  we 
obferve,  in  the  juices  thrown  oft  in  an  hereditary  gout,  is  the  confe- 
fequence  of  fome  morbid  ftrudure  :  the  fame  may  be  faid  of  the  gout 
brought  on  by  intemperance,  for  diet  hath  the 'power  of  changing- 
the  whole  body.  The  immediate  caufefeems  to  be  the  acrimony  of 
earthy  particles  undilTolved  ;  whatever  elfe  conduces  to  the  produc¬ 
tion  of  the  gout  is  but  an  occafional  caufe,  but  yet  may  aggravate  as 
well  as  give  rife  to  it.  Dr.  Cheynefays,  that  the  chief  reafon  why 
the  gouty  matter  lb  generally  fixes  on  the  joints,  is  becaule  of  the 
prefturc  there  from  e  heads  of  the  bones,  w-hich  leflens  the  capacity 
of  the  Im all  veffels ;  to  which  may  be  added,  the  fmallnefs  of  the 
glands  in  the  joints,  and  the  natural  coldnefs  of  thefe  parts,  occa- 
iioned  by  the  diftance  from  the  heart ;  that  the  earthy  particles  above 
named  are  conveyed  into  the  tunica  cellularis  of  the  ligaments,  ten¬ 
dons,  &c.  where  the  veficles  are  lefs  than  in  the  bellies  of  the  muf- 
cles  and  fiefhy  iubltances,  and  is  retained  in  them,  and  being  more 
or  lefs  acrimonious,  they  occafion  more  or  lefs  heat,  and  caufe  that 
inflammatory  appearance,  and  intolerable  pain,  which  accompany 
this  complaint ;  but  the  parts  affeded,  foon  lofing  their  fenfibility, 
the  fpafm  abates,  and  the  offending  matter  is  again  returned  into 
the  circulation,  or  fent  out  of  the  body  through  the  pores. 

_  Cajetanus  I  acconus.M.  D.  tried  many  experiments,  in  order  to 
ditcoyer  whether  the  gouty  matter  is  acid  or  alcaline,  and  he  concludes 
that  it  is  fometimes  one,  and  fometimes  the  other.  The  figns  by 
which  he  diftinguilhes  thefeare,  firft,  if  the  gout  produces  no  tophi  or 
knots,  or  does  it  very  fiowly,  and  efpecially  if  it  is  attended  with 
cedematous  fwellings,  it  depends  on  an  alcalinc  humour;  but  if 
the  knots  are  large  and  quickly  formed,  an  acid  is  fhe  caufe”. 

Dr.  Hunter  thinks  that  the  ofleous  matter  is  feparated  by  fmall 
arteries,  and  thrown  upon  the  membranes  or  cartilages,  as  proper 
beds  for  it  to  lie  on,  and  that  there  is  more  or  lefs  feparated  as  the 
vis  vita:  is  greater  or  lefs ;  and  that  in  the  gout  there  is  a  redundancy 
of  bony  matter,  and  it  is  probably  this  that  forms  the  chalk  ftones. 
Dr.  Cullen,  as  indeed  feveral  others,  conlider  the  gouty  matter  as  an 
effed,  and  not  a  caufe  of  the  difeafe. 

i  he  firft  approaches  of  thegOT/  are  generally  fudden,  and  happen 
very  early  in  the  fpring,  or  in  the  beginning  of  winter.  The  regular 
fit  is  ulually  preceded  by  indigeftion,  drowfinefs,  head-ach,  anddick- 
nefs ;  a  wearinefs,  dejedion  of  fpirit,  pain  in  the  limbs,  with  a  fen- 
iation  as  it  wind  or  cold  water  were  palling  down  the  thigh,  is  alfo 
complained  of,  the  appetite  is  fometimes  very  keen  a  little  before  the 
fit  approaches,  a  flight  pain  is  felt  in  paffing  the  urine  :  foon  after 
midnight  a  pain  attacks  the  great  toe,  or  fomc  other  part  of  the  foot, 
01  ancle,  though  now  and  then  it  is  fixed  in  the  calf  of  the  leg  ;  this 
pain  is  accompanied  with  a  fenfation  as  if  cold  water  was  poured 
thereon,  and  foon  followed  by  a  (hivering  with  fome  degree  of  fever : 
after  this  the  pain  increafes,  and  fixing  in  the  fmall  bones  of  the 
foot,  the  patient  feels  a  variety  of  torturing  pains  there  for  about 
twenty-four  hours,  which  then  abate,  the  part  becomes  inflamed 
and  iwelled  ;  towards  [the  morning  the  patient  falls  afleep,  a  per- 
ipiration  comes  on,  which  terminates  the  fit ;  but  what  is  commonly 
called  a  fit  of  the  gout,  confifts  of  feveral  fuch  as  thefe  :  and  though 
a  recovery  proceeds  from  the  firft  remiflion,  fome  uneafinefs  returns 
every  night,  and  goes  off  the  following  morning.  The  firft  fit  may 
continue  twro  or  three  weeks,  but  a  tendernefs  where  the  pain  was 
feated  remains  much  longer.  It  may  be  that  the  patient  remains 
free  from  any  return  during  the  following  or  a  fecond  year,  but 
when  it  does  it  is  (fill  more  painful  ;  and  foon  after  this  the  returns 
grow  more  and  more  frequent,  increafing  until  the  ftrength  failing, 
the  fenfation  is  diminifhed,  then,  though  the  patient  is  feldom  free, 
he  is  not  violently  afflided. 

There  is  a  great  refemblance,  in  many  particulars,  betwixt  the 
gout  and  chronic  rheumatifm,  fo  they  fhould  be  carefully  diflin- 
guifhed  ;  the  inflammatory  rheumatifm  too  hath  been  miftaken  far 
this  difeafe.  It  fometimes  requires  much  attention  to  diftinguifh  a 
gravelly  complaint  frdm  a  gouty  one.  There  is  a  great  fimilarity 
betwixt  an  intermitting  fever  and  the  progrefs  of  z  gouty  fit,  and  iri- 
ftances  have  occurred,  where  the  patient,  having  not  been  irtani- 
feftly  vifited  with  it,  that  much  difficulty  attended  a  rightly  diftin- 
guifhing  of  the  complaint.  Nervous  difeafes  require  our  care  no 
lefs,  to  diftinguifh  them  from  gouty  diforders. 

The  regular  gout  is  confidered  as  more  troublefome  than  danger¬ 
ous,  or  rather  as- nature’s  method  of  relieving  from  all  other  com¬ 
plaint  ;  though  Aretsus  obferves,  that  the  podagra  fometimes  de¬ 
generates  into  a  dropfy,  or  an  afthma,  in  which  cafe  death  is  una¬ 
voidable. 

In  order  to  the  cure,  there  is  little  to  be  done  in  the  fit,  and  out 
of  it  the  heft  intentions  are,  firft  to  jncreafe  the  digeftive  powers  ; 
and  fecondly,  to  promote  and  fupport  the  natural  perfpiration. 

■.  ^ie  approach  ot  the  fit,  and  until  it’s  departure,  a  flender  diet 

generally  preferibed,  but  fo  various  are  the  conftitutions  of  differ¬ 
ent  perfons,  that  this  article  is  moft  properly  determined  by  the  at¬ 
tending  phyiician.  Sydenham’s  rule,  viz.  moderation,  is  perhaps, 
the  belt  general  one  on  this  iubjed :  he  fays,  let  the  patient  take  no 
more  than  iseafily  digefted,  nor  lefs  than  is  necefiary  to  keep  up  the 
fpirits ;  and  as  to  the  quality,  the  palate  and  appetite  may  determine, 
for  that  which  is  beft  relilhcd  is  the  moft  eafilv  digefted,  though  it 
be  what  is  ufuaily  efteemed  the  contrary.  '  One  kind  of  flefh  meat 
he  confines  the  patient  to,  at  one  meal,  and  that  to  be  eaten  only  at 
noon  :  but  in  different  days  a  variety  may  be  allowed.  It  is  good 
neither  to  opprefs  by  excels,  nor  induce  fecblenefs  by  needlefs  re- 
undions.  Mead  feems  to  be  an  unexceptionable  cordial. 

An  early  going  to  bed  is  ftridly  to  be  conformed  to,  but  early 
riling  is  not  lo  necelfary. 

\V  hen  circumftances  admit,  gouty  patients  fhould  always  endeavour 
•  to  bq  in  a  good  air  wheft  they  exped  the  return  of  the  fit.  In  the 


country,  perfpiration  is  moft  eafily.  lupported,  and  there  the  patient 
recovers  the  fooneft.  A  warm  and  dry  air  is  alinolt  alone  both  a 
prefervative  from,  and  a  cure  of  the  gout. 

How  necefiary  exercife  is,  as  foon  as  the  pain  will  admit  of  if, 
and  that  daily,  during  the  intervals  of  the  fits,  need  be  no  farther 
noticed  than  by  obferving  how  much  a  due  and  con  flail  t  perfpiration 
preferves  from  this  dileale.  Fridions  with  coatfe  flannel,  the  flefh- 
brufh,  &c.  riding  in  a  carriage,  or  on  a  liorfc,  and  vvheif  Arength 
admits,  fome  regular  daily  labour,  fhould  be  the  methods  that  no¬ 
thing  is  to  interfere  with  the  life  of. 

Paflions  unreftrained,  and  ciofe  attention,  by  weakening  the  di- 
geltive  powers,  conduce  to  the  violence  of  this  dileale,  and  to  the 
frequency  of  it’s  returns. 

In  the  fit,  cover  the  affeded  limb  with  new  combed  wool,  or  the 
fofteft  flannel.  As  to  external  applications,  there  are  very  oppolitc 
opinions  aliened.  Dr.  Kirkland  thus  far  oblerves,  that  emollient 
cataplaftns,  warm  bathing,  camphor,  aromatic  oils,  and  anodyne 
fpirituous  applications,  give  eafe,  either  by, relaxing  or  taking  off 
the  fenfibility  of  the  part  ;  yet  they  have  no  property  in  themfelves 
of  promoting  a  difeharge  of  the  gouty  matter.  Compofitions,  for 
promoting  a  difeharge  of  gouty  matter,  muff  be  fo  managed  as  to  be 
capable  ot  ioftening  the  inflamed  parts  without  over  relaxing  them: 
for  cither  tendon  or  relaxation  will  prevent  exudation  :  they  nauft 
have  an  attenuating  and  ftimulating  property  to  invite  the  humours 
outwards,  and  yet  be  incapable  of  inflaming  ;  and  in  this  intention 
the  ftate  of  inflammation  muft  dired  us.  If  the  inflammation  is 
great,  a  neutralifed  foft  plai Iter,  that  does  not  adhere,  will  anfwer 
the  purpofe.  If  the  parts  are  lefs  tenfe,  and  require  a  warmer  fti- 
rpulus,  a  volatile  plaiffer  will  be  preferable  ;  but  with  external  ap¬ 
plications,  internal  medicines  will  be  necelfary  to  promote  an  out¬ 
ward  difeharge,  and  when  the  metaltafis  feems  to  be  about  complete, 
thefe  methods  will  fcarcely  fail  to  evacuate  and  produce  eafe. 

If  there  is  a  fickncfs,  or  uneafinefs  in  the  ftomach,  give  carduus, 
or  camomile  te3,  to  excite  two  or  three  evacuations  ;  or  if  fomething 
ftronger  is  required,  give  a  little  ipecacuanha.  Vomits  promote 
perlpiration,  and  if  ufed  when  a  licknefs,  or  other  uneafinefs  is  al¬ 
ready  felt  in  the  flomach,  no  danger  need  be  apprehended. 

If  a  fanguinc  plethora  is  obferved,  the  lofs  of  a  little  blood  fhould 
precede  the  emetic.  The  heat  of  the  body,  and  the  flrength  of  the 
pulfe,  w'ill  fafely  dired  the  quantity  to  be  taken  away  :  as  bleeding 
can  only  be  ufeful  by  unloading  the  veffels,  it  fhould  be  taken  away 
with  caution,  by  a  little  alcaline,  and  repeat  as  required, 

T  he  day  after  the  emetic,  a  gentle  purge  may  be  given,  if  in  a 
fanguine  and  robuft  habit. 

R  Inful.  fenze,  g  ij.  vel.  iij.  fal.  Glaub.  3  ij.  aq.  menth.  fp. 
5  iii  m.  f.  haul!. 

But  if  not  remarkably  ftrong,  and  attended  with  great  heat, 

R  Tind.  facne,  tind.  rhabarb.  aa  3  vi.  vel.  §  i.  m.  f.  hauft. 

It  this  latter  draught  was  taken,  and  repeated  once  or  twice,  as 
foon  as  any  fymptoms'of  an  approaching  gout  appear,  the  violence 
ot  the  fucceeding  diforder  would  be  much  leflened,  if  not  the  whole 
of  the  complaint  prevented.  If  the  pain  is  considerable  after  the 
operation  of  the  purging  medicine  is  over,  an  anodyne  may  be  ad- 
miniftered,  and  repeated  at  other  times,  if  the  urgency  of  the  pain 
requires  it. 

Purges  fuited  to  the  ftrength  of  the  conftitution,  and  the  peculia¬ 
rities  of  any  habit,  if  repeated  at  proper  intervals,  are  of  Angular 
benefit  either  for  haltening  away  the  prefent,  or  retarding  the  ap¬ 
proach  of  an  abfent gout,  and  as  the  pain  is  chieflly  fpafmodic,  opiates 
may  be  ufed  w  ithout  the  ufual  apprehenfions.  The  foap  pill  may 
he  preferred  ;  but;  if  a  draught  is  defired,  thebaic  tindure  may  be 
ufed  ;  eafe  and  flcep  promote  perfpiration,  and  thus  a  principal  in¬ 
tention  in  preferibing  is  anfwered. 

The  curative  intention,  according  to  Wintringham,  requires, 
firft,  that  the  prirnce  vice  be  fet  free  from  a  load  of  indigefted  crudities, 
and  the  vifeera  be  reftored  to  their  priftine  vigour  ;  fecondly,  that 
the  fluid  ftagnating  in,  and  fluffing  up  the  fmaller  veffels,  may  be 
expelled  the  body,  and  a  freepaffage  through  thecontraded  veffels 
be  reftored. 

The  firft  intention  may  be  anfwered  by  vomits  and  gentle  cathar¬ 
tics  repeated  as  occalion  requires;  by  bitters,  aromatics,  antifeor- 
butic  medicines  :  by  alcaline  fixed  falls,  taken  in  fmall  quantities 
for  a  long  time  ;  by  aliments  and  drinks  that  are  nourilhing,  light, 
eafy  of  digeftion,  quickly  affimilated,  and  taken  in  due  quantity  ; 
by  powerful  exercife  often  repeated,  and  long  continued  ;  and  efpe¬ 
cially  by  riding  in  a  dry,  ferene,  pure  air  ;  by  fridions  ;  by  motion 
of  the  affeded  parts  ;  by  going  to  fleep  at  early  hours. 

The  fecond  intention  may  be  anfwered  partly  by  the  preceding, 
as  well  as  by  procuring  gentle  fweats  ;  by  bathing  in  natural  and  ar- . 
tilicial  baths  ;  by  fweatingin  a  bagnio ;  or  by  the  ufeof  volatile  falts, 
and  copious  drinking  of  attenuating  liquors,  adually  hot,  in  the 
morning  while  in  bed,  in  order  to  procure  a  fvveat ;  as  alfo  by  mer¬ 
curial  purges,  taking  a  large  quantity  of  diluents  after  them  ;  by 
fridions  of  the  whole  body,  efpecially  the  parts  affeded,  with  hot, 
dry  linen-cloths,  till  a  rednefs  appear  ;  by  cold  baths ;  and  the 
like. 

To  abate  the  exceffive  pain  in  the  part  affeded,  Baerhaave  fays, 
that  if  there  bean  abfolute  neceffity,  opiates  may  be  given  inter¬ 
nally,  and  the  patient  may  drink  plentifully  of  hot  whey,  or  any 
other  liquor  of  the  like  nature.  Externally  emollients  and  anodynes 
may  be  ufed,  laid  on  pretty  hot  ;  or  the  part  affeded  may  be  heated 
with  nettles  ;  or  it  may  be  anointed  with  terebinthinated  balfanj  of 
fulphur  ;  or  tow  may  be  burnt  thereon. 

Dr.  Kirkland  obferves,  that  his  ideas  ofthegs/u1  are,  that  incon- 
fequence  of  a  particular  ftate  of  the  folids,  thejuices  acquire  a  mor¬ 
bid  dilpolitioil,  which  in  part  brings  on  what  are  called  gouty  fymp- 
toms:  but  upon  a  depuration  being  made  to  the  extremities  by  an 
effort  of  nature,  the  body  is  relieved  till  a  frefh  accumulation  oi gouty 

matter . 
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matter  a^ain  difturbs  tire  patient.  May  it  not  then,  he  adds,  be  al¬ 
lowed,  that  nervous  energy  is  lelfened,  and  a  great  degree  of  morbid 
irritability  is  brought  on,  and  that  both  thefe  effedts  lhould  be  at¬ 
tended  to  in  the  cure  ?  To  effect  the  defired  relief,  imitate  nature, 
and  remove  the  morbid  matter  out  of  the  body  by  thofe  means  that 
different  circumitances  make  molt  fuitable.  Whence?//)’  people 
have  been  troubled  with  flatulency,  acrid  eructations, reltlefs  nights, 
See.  much  relief  hath  been  afforded  from  mere.  dul.  6tiesfublim. 
a  (lilted  by  gentle  purges.  Hence  it  feems  clear,  that  the  true  method 
of  relieving  the  t'oiit  is,  to  fupport  nervous  energy  and  evacuate  the 
gouty  matter.  When  a  regular  fitoccurs,  nature  accompliihcth  the 
defired  relief,  but  when,  (lie  is  interrupted  in  this  effort,  no  method 
giv.sfpeedier  relief,  under  an  inflammatory  flare,  than  proper  pur¬ 
ging.  Dr.  Cheyne  obferves,  that  many  have  given  an  adtive  purge 
every  morning,  and  quieted  it’s  tumult  with  an  anodyne  in  the 
evening;  and  thus  continued  until  the  fit  was  overcome.  _  If  re- 
quired°  befides  the  anodyne  at  night,  a  cordial  maybe  diredted. 
The  -  pain  abated,  and  fvveiling  fubfiding,  to  reflore  the  former 
flrength  was  attempted  by  gentle  ftomach-purges.,  aromatics,  and 
warm  alteratives.  When  the  difeafe  is  not  determined  to  one  point, 
alio  when  it  affedts  the  head,  ftomaeh,  or  bowels,  proper  purges  give 
the  moll  l'peedy  relief.  I  n  adminiftering  purges  in  gouty  habits,  how¬ 
ever  proper  and  neceifary,  no  difeafe  requires  more  prudence  in  the' 
management  of  them,  on  account  of  the  deficiency  of  the  nervous 
power  fo  generally  attendant  on  the  gout.  Therefore,  except  in¬ 
flammation  forbid,  the  nervous  energy  mull  befupported  during  the 
operation  of  purgatives  ;  and  the  patient’s  flrength  mull  be  duly  at¬ 
tended  to,  lefl  evacuation  by  purgatives  fhould  too  much  enfeeble. 

If  a  fever  accompanies,  plenty  of  fmall  diluting  drink  mull  be 
fupplied,  fmall  white  wine  whey  may  be  given  at  night,  with  a  little 
of  thefp.  vol.  arom.  Sage  tea  acidulated  with  the  jelly  of  any  acid 
fruit,  or  with  the  elixir  of  vitriol,  is  alfo  an  uletul  mixture  for 
common  drink. 

Let  the  vis  vita  determine  the  quantity  of  cooling  and  of  cordial 
medicines.  To  fupport  perlpiration,  and  to  prefer  ve  the  heat  of  the 
bodv  as  nearly  as  poflible  to  that  of  health,  are  the  leading  points 
of  management  through  the  whole  of  the  paroxyfm. 

In  the  decline  of  the  fit,  when  the  fkin  begins  to  peel,  and  the 
urine  depofits  a  laudable  fediment,  a  few  gentle  bitter  purges  fhould 
be  given,  and  frictions,  or  rather  exercife,  fhould  be  ufed  to  recruit 
the  flrength :  thrde  common  fpoonfuls  of  the  following  infulion  may 
be  given  twice  a  day. 

R  Cort.  Peruv.  opt.  g  ij. - aurant.  flee,  g  i.  fs.  rad.  ferpent. 

V.  3  iij.  croc,  anglic.  cort.  cinnam,  a  3  ij.  Ip.  vini  Gallic,  lb  i. 
fs.  m. 

Or  if  the  flomach  will  bear  it,  a  tea  fpoonful  of  the  bark  may 
betaken  (in  fine  powder)  with  aglafs  of  good  wine. 

The  Bath  water  is  almofi  a  fpecific  in  enfeebled  conftitutions. 

The  flannels  fhould  be  gradually  caft  off  as  foon  as  the  pain  is 
cone,  though  a  fwelling  and  lamenefs  ftill  continue.  Then  to 
strengthen  the  weak  part,  immerfe  it  every  night  at  bed  time  in 
cold  water,  then  wipe  it  quite  dry  before  laying  down. 

Rye  meal  poultices  are  a  fafhionable  application,  but  topical 
remedies  are  molt  fafely  omitted. 

1  flues  juft  above  the  knee,  on  thelnlide,  fhould  be  made  in  gouty 
patients,  their  difeharge  contributes  much  to  the  preventing  the 
gout  from  affecting  the  vifeera. 

Dr.  Dawfon’s  fuccefs  with  the  ufe  of  the  tindt.  guaiac.  vol.  and 
an  occafional  bleeding,  deferves  the  attention  of  medical  pradtition- 
ers.  He  recommends  it  in.the^sut,  with  or  without  fever,  and  in 
both  the  acute  and  chronical  rheumatifms,  His  general  mode  of 
preferring  it  is  as  follows  : 

R  Tindt.  guaiac.  vol.  §  fs.  mucilag.  egum.  arab.  q.  f.  deinde 
adde  gradatim  aq.  hordeat.  gi.  fs.  fyr.  half.  ^  fs.  m.  fiat  hauft.  h.  f. 
fumend.  &  repet.  bis  vel  ter,  indie. 

The  internal  Gout  appearing  before  a  fit  of  it  hath  mani- 
fefied  itfelf  on  the  extremities,  cannot  be  diftinguifhed  from  other 
difeafes  which  affedt  the  particular  part  on  which  it  is  fixed.  The 
internal  (or  irregular)  gout  generally  feizeth  the  flomach  or  the  in- 
teftines,  cauling  a  lofs  of  appetite,  colic,  diarrhoea,  &c.  though 
fometimes  it  attacks  the  head,  and  produces  a  vertigo,  head-ach,  or 
an  apoplexy;  or,  falling  on  the  lungs,  itrefemblesaperipneumony ; 
if  it  takes  it’s  feat  on  the  nervous  fyltem,  a  palfy  is  the  confequence. 
But  whatever  part  it  reds  in,  the  only  proper  cure  is  theexpulfion 
of  it  into  the  extremities,  by  cordials,  diaphoretics,  andchalybeates. 
Mild  biiflers  may  alfo  be  applied  to  the  feet.  The  fudden  tranfitiops 
of  the  gout,  which  are  fometimes  inftantaneous,  Dr.  Kirkland  thinks 
are  effedted  by  the  content  of  parts.  He  obferves  that  pains  in  many 
inftances  have  vaniflicd,  though  in  very  diftant  parts,  when  a  medi¬ 
cine  hath  been  applied  to  the  flomach  ;  that  fpafms  have  been  in- 
llantly  produced  in  the  fide,  when  a  wound  in  the  ancle  hath  been 
wiped  with  a  loft  rag.  May  not  then  a  diftant^sw/y  pain  be  inftantly 
brought  on  by  a  local  affection  of  the  nerves  r 

Gout  in  the  ftomaeh.  It  is  fometimes  invited  here  by  acrid  mat¬ 
ter  lodged  in  this  vifeus,  and  fometimes  repelled  from  other  parts 
by  injudicious  management,  and  other  accidents.  In  this  cafe 
there  is  ficknefs,  loathing  of  food,  erudfations,  cardialgia,  vomiting, 
.heat,  a  conflrictipn,  or  pain,  &c.  Some  one  or  more  of  thefe  ap¬ 
pear  at  the  fame  time  the  extremities  are  free  and  eafy.  Old  peo¬ 
ple  who  have  lived  freely  in  their  youth,  but  are  now  become  fober 
and  abftemious,  are  fometimes  affedted  with  hypochondriac  fymp- 
■to-nsin  the  flomach,  which  refemble  gouty  xmes  ;  but  they  are  to  be 
diftinguifhed  by  the  manner  in  which  they  feize  the  patient,  their 
vehemence,  and  intervals. 

If  a  fanguinc  plethora  with  an  ardent  heat  is  chferved,  bleed,  then 
apply  a  mild  bliller  to  the  feet.  If  the  breathing  is  difficult,  the 
flomach  opprelfcd,  eructations,  naufea,  or  vomitingare  troublefome, 
a  gentle  vomit  may  be.advifed  ;  and  foon  after  it’s  operation,  if  cof- 
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five,,  let  a  folutive  clyfter  be  injedted,  and  afterwards  a  dofe  of 
Venice  treacle. 

Three  or  four  times  a  day  give  a  dofe  of  fojne  warm  bitter  ftoma- 
chic,  and  now  and  then  purge  gently  with  pil.  Rufi.  or  with  the 
tindt.  facr.  made  with  brandy,  or  the  tindt.  rhab.  Here  proper 
purging  is  generally  required. 

It,  notvvithflanding  the  above,  the  ficknefs  continues',  give  ten 
drops  or  more  of  the  tindt.  thebaica  with  a  glafs  of  mint  or  cinnamon 
water,  and  repeat  it  every  four  or  five  hours  until  the  flomach  can 
retain  it’s  contents  ;  after  which,  to  haften  the  diforder  into  the  ex¬ 
tremities,  give  the  following  powder  three  or  four  times. 

R  Limatur.  mart.gr.  v.  ad  x.  rad.  ferpent.  V,  9  i.  m.  f.  pulv. 

Or,  inftead  of  this  powder,  the  patient  may  take  two  large 
fpoonfuls  of  an  infufion  of  garlic  in  brandy,  adding  to  each  dofe  ten 
or  fifteen  drops  of  the  tindt.  flor.  mart,  and  repeat  it  two  or  three 
times  in  the  day.  1 

A  glafs  of  flrong  wane  may  be  mixed  with  fome  agreeable  fpice, 
heated,  and  drank  betwixt  each  dofe  of  the  medicine. 

When  the  fits  are  thoroughly  off,  bleeding  fhould  never  be  omitted, 
fpringand  autumn  ;  and  in  people  of  fucculent  habits,  cupping  upon 
the  parts  is  often  very  ufeful ;  with  women,  the  menfes  are  to  be 
confidered  before  all  things,  and  brought  to  their  regular  periods 
before  any  hope  of  a  cure  can  be  had.  in  men,  the  application  of 
leeches  to  the  hasmcrrhoidal  veins  is  of  fervice,  and  four  times 
at  leaf!,  in  the  year,  purging  remedies,  fuch  as  rhubarb,  fena,  and  die 
like,  are  to  be  taken  in  decodtions,  or  infufions,  mixing  with  them 
fuch  things  as  are  known  to  lweeten  the  blood.  And  in  the  general 
regimen,  a  fufficient  quantity  of  weak  liquors  is  to  be  always  drank, 
and  a  moderate  exercife  of  the  body  is  to  be  kept  up.  And  finally] 
as  the  fpring  and  autumn  are  times  at  which  the  fits  of  all  arthritic 
difeafes  ufually  return,  it  will  be  proper,  by  way  of  prevention,  to 
take  at  fuch  times  decoctions  or  infufions  of  faffafras,  or  the  other 
woods,  in  the  manner  of  tea,  and  with  them  a  few  moderate  doles 
of  fome  of  the  nitrous  medicines. 

Above  all  things,  when  a  fit  is  gone  off,  the  occafional  caufes  of 
ids  return  are  to  be  avoided  ;  thefe  are  a  too  rich  diet,  the  drinking 
too  much  wine,  an  immoderate  ufe  of  venery,  violent  emotions  of 
the  mind  by  anger,  or  other  paffions,  and  violent  and  immoderate 
exercifes  ;  if  thefe  are  not  reflrained,  the  return  of  cafe  will  pro¬ 
bably  be  df  but  very  Ihort  duration. 

Monf.  de  Sault,  being  of  opinion  that  the  gout  depends  on  want 
of  perfpiration,  propofes  warm  baths,  exercife,  keeping  always 
warm,  and  defending  from  cold ;  clean  clothes,  moderate  eating, 
abfiaining  from  fupper,  tranquillity  of  mind,  fridtion,  and  mifk 
diet,  as  prefervatives  from  it.  < 

Cheyne  obferves,  that  mercurial  vomits  arc  not  only  proper  for 
the  gout  in  the  flomach,  but  that  they  are  abfolutely  neceflary,  as 
well  as  all  the  mercurial  purges,  when  the  gout  becomes  fixed  to 
and  permanent  in  any  part,  and, alfo  when  it  is  difperfed  all  over 
the  habit  like  a  rheumatifm  ;  that  thefe  adtive  medicines  mud  nrft 
render  the  humours  fluid,  which  gum  guaiacum,  with  diaphoretic 
antimony,  will  afterwards  carry  off. 

In  flrong  young  perfons,  and  thofe  who  have  not  had  the  gout 
often,  it  commonly  terminates  in  about  fourteen  days.  In  elderly 
people,  and  fuch  as  have  been  accuflomed  to  it,  it  will  laft  perhaps 
two  months.  Thofe  who  have  laboured  under  it  many  years,  are 
feldom  quit  of  it,,  until  they  come  to  a  very  advanced  age. 

In  perfons  long  affiidted  with  the  gout,  the  pain  is  gradually  di- 
miniffied  every  fit,  and  at  laft  they  are  rather  afflided  with  ficknefs 
than  pain.  The  more  violent  the  pain  is,  the  fooner  the  fit  is  over, 
and  the  greater  and  longer  the  intermiflion  will  be  ;  and  fo  on  the 
contrary. 

When  the  gout  affedts  the  head,  it  produces  feveral  and  very 
dangerous  effeds  ;  as  the  head-ach,  vertigo,  apoplexy,  convulfions, 
pally,  &c. 

The  gout  threatens  death  only,  when  it  feizes  the  trunk  of  the 
body.  , 

Gouty  land,  among  farmers,  denotes  a  cold,  black,  fuzzv  foil, 
abounding  with  fprings.  In  Staftbrdihire,  this  fort  of  land  is  or¬ 
dered  much  in  the  fame  manner  as  heathy  land,  only  that  it  is 
ufually  burnt  deeper.  It  bears  little  befides  oats,  white  oats  upon 
the  gouty,  and  black  oats'  upon  the  black  cold  land.  The  turf  of 
thefe  grounds  burnt,  and  carried  upon  rye  or  barley  lands,  is 
efteemed  a  better  improvement  than  dung. 

GOWN,  robe,  toga,  a  well-known  garmenf,  worn  by  divines, 
lawyers,  Sic.  who  are  therefore  called  gown  men,  or  gentlemen  of  the 
gown. 

The  citizens  of  ancient  Rome  all  wore  gowns,  foga;  whence  the 
appellation  given  them,  of  gens  iogata.  It  alfo  denoted  the  civil 
maffiftrature  ;  as  in  Cicero,  Cedant  arma  toga . 

GRACE,  gratia,  in  theology,  any  gift  which  God  confers  on 
men,  of  his  own  free  liberality,  and  without  their  having  deferved  it 
at  his  hands ;  whether  fuch  gift  regard  the  prefent  or  a  future  life.’ 

Grace  is  ufually  divided  into  natural,  fupernatural,  habitual,  aBual, 
efficacious,  See. 

Supernatural  grace  is  a  gift  from  above,  conferred  on  intelligent 
beings,  in  order  to  their  falvation.  Habitual  grace,  infufed  into 
the  foul  by  the  operation  of  the  holy  Spirit,  is  that  which  refides 
ftatedly  in  the  fubjedt  of  it  as  a  fixed  principle,  $tnd  remains  till 
fome  grievous  wilful  fin  expunge  it.  Adtual  fmHs  that  which  God 
gives  us  for  the  fpecial  performance  of  fome  particular  good  thing ; 
as,  to  convert  us,  enable  us  to  relift  a  temptation,  See.  It  is  an 
article  of  faith,  that  adtual  grace  is  neceflary  for  the  beginning,  car¬ 
rying  on,  and  finilhing  every  good  work.  Grace  is  efficacious,  or 
efficient,  when  it  produces  the  effedt ;  and  fufficient,  when  it  does 
not,  though  it  might  have  produced  it. 

Grace,  a£i  oft,  properly  denotes  an  adt  of  amnefty,  of  oblivion, 
for  the  pardon  0 1  all  offenders  who  are  qualified,  or  come  within  the 
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conditions  of  it.  The  term  alfo  implies  an  adt  made  for  the  relief 
and  releafe of  infolvent  debtors. 

Grace,  inlaw,  is  fomctimes  ufcd  for  a  facultv,  licence,  or  dif- 
penfation  ;  proceeding,  as  it  were>  of  mere  grace  and  favour. 
Grace  is  alfo  a  term  in  the  formula  of  all  patents,  &c.  which  begin, 
George,  by  the  grace  of  God,  king  of  Great  Britain,  &e,  The 
Englifh  archbifhops  fay,  u  by  divine  grace,  or  divine  providence.” 
Grace  is  alfo  a  title  of  dignity,  attributed  to  princes  of  inferior  rank, 
and  who  are  not  qualified  for  that  of  Highnefs.  Grace  is  alfo  ap¬ 
plied  to  perfons,  and  various  kinds  of  performances,  to  denote  a 
quality,  or  the  refult  of  a  combination  of  qualities,  which  attradls 
peculiar  notice,  and  affords  peculiar  plcafure.  Grace  is  alio  ufed  for 
a  fhort  prayer  offered  before  and  after  a  meal.  This  pra&iee  is 
very  ancient,  and  has  very  generally  and  properly  obtained  both  in 
the  heathen  and  Chridian  world  ;  and  hence  grace-cup  is  , ufed  by 
feme  of  our  poets  for  the  cup  or  health  drank  after  grace. 

GRACES,  Gratis,  in  the  canon  law,  are  the  fame  with  what 
we  otherwife  call  provijions. 

Graces,  Gratia;,  Charities,  in  the  heathen  theology,  were 
fabulous  deities,  three  in  number,  who  attended  on  Venus. 

T  heir  names  are  Aglia,  Thalia,  and  Euphrofyne  ;  i.  e.  fhining, 
flourifhing,  and  gay  ;  and  they  were  fuppofed  by  fome  to  be  the 
daughters  of  Jupiter  and  Eurynome  ;  the  daughters  of  Oceanus  ; 
and  by  others  to  be  the  daughters  of  Bacchus  and  Venus. 

They  are  always  fuppofed  to  have  hold  of  each  other’s  hands, 
^nd  never  parted.  They  were  painted  naked,  to  fhew  that  the 
Graces  borrow  nothing  from  art,  and  that  they  have  no  other  beau¬ 
ties  than  what  are  natural. 

GRACILIS,  in  anatomy,  a  mufcleof  the  leg,  thus  called  from 
it’s  flender  ftiape.  See  Plate  148 ,  Jig.  1,  n.  54,/^.  2,  n.  37,  6, 

»•  37-  . 

It  arifes  partly  tendinous,  and  partly  flefhy,  from  the  os  pubis  in¬ 
ternally,  between  the  fird  and  fecond  heads  of  the  triceps  ;  and  in 
it’s  defeent  on  the  infide  of  the  thigh,  grows  narrow,  and  becomes 
tendinous,  a  little  below  the  fartorius,  and  is  thus  inferted  into  the 
tibia.  It  affiits  in  bringing  the  thigh  and  leg  inwards. 

GRADATION,  in  general,  the  afeending  Itep  by  Hep,  or  in  a 
regular^nd  uniform  manner. 

Gradation,  in  architedture,  a  flight  of  fteps,  particularly  af- 
cending  from  the  cloiber  of  the  choir  in  churches.  It  alfo  denotes 
ftn  artful  difpofition  of  leveral  parts,  as  it  were  by  fteps  and  degrees, 
after  the  manner  of  an  amphitheatre  ;  fo  that  thofe  placed  before, 
are  rather  ferviceable  than  the  contrary  to  thofe  behind. 

Gradation,  in  painting,  a  gradual  and  infcnfible  change  of 
colour,  by  the  diminution  of  the  tints  and  (hades. 

Gradation,  in  chemidry,  is  a  kind  of  procefs  belonging  to 
metals.  It  confifts  in  gradually  railing  or  exalting  them  to  a  higher 
degree  of  purity  and  goodnefs,  fo  as  both  to  increafe  their  weight, 
colour,  confidence,  &c. 

Gradation,  in  logic,  is  an  argumentation,  confiding  of  four 
or  more  propodtions,  fo  difpofed  as  that  the  attribute  of  the  drd  is 
the  fubjedt  of  the  fecond ;  and  the  attribute  of  the  fecond  the  fub¬ 
jedt  of  the  third  ;  and  fo  on,  till  the  lad  attribute  come  to  be  pre^ 
dicated  of  the  fubjedt  of  the  fird  propofition.  As  in  Porphyry’s  tree  : 
man  is  an  animal ;  an  animal  is  a  living  thing  ;  a  living  thing  is  a 
body  ;  a  body  is  a  fubdance  :  therefore  man  is  a  fubdance. 

Gradation,  in  rhetoric,  is  when  a  feries  of  confiderations  or 
proofs  is  brought,  ridng  by  degrees,  and  improving  each  on  the  other. 
Such  is  that  in  Cicero  to  Herennius  :  Africans  indujlria  virtutem, 
virtus  gloriam,  gloria  amulos  comparavit. 

GRADO,  in  mufic,  dgnides  degree;  thus ,  di  grado  implies 
conjoint  degrees,  which  is  when  the  notes  rife  or  fall  from  fpace  to 
line,  or  from  line  to  fpace,  without  making  any  leap  of  a  third, 
fourth,  or  other  interval. 

GRADUAL,  Gradualis,  is  applied  to  the  fifteen  pfalms, 
fung  among  the  Hebrews,  on  the  fifteen  deps  of  the  temple.  Others 
fuppofe  they  were  thus  denominated  becaufethe  dngers  raifed  their 
voic-es  by  degrees,  from  the  fird  to  the  lad. 

GRADUATE,  a  perfon  who  has  taken  a  degree  in  any  faculty ; 
as  a  graduate  in  phyfic,  in  divinity,  &c. 

In  France,  one  third  of  the  benedees  is  appropriated  to  graduates  ; 
viz.  all  that  become  vacant  in  January,  July,  April,  and.Odtober. 
This  privilege  was  obtained  by  a  decree  of  the  council  of  Bafil,  in 
the  fourteenth  century. 

GRADUATION,  in  mathematics,  is  the  adt  of  graduating,  or 
dividing  any  thing  into  degrees.  See  Plain  Scale,  Nonius,  and 
Vernier. 

GRiEA,  fyaua,  a  name  ufed  by  old  Greek  writers  for  the  wrink¬ 
led  pellicle  which  arifes  upon  milk  while  boiling.  Figuratively, 
it  implies  the  wrinkles  in  the  fkin  of  old  people. 

GRAIN,  Granum,  primarily  denotesa  fruit,  or  feed,  growing 
in  a  fpica,  or  ear. 

In  this  fenfe,  grain  comprehends  all  forts  of  corn  ;  as  wheat, 

RYE,  EARLEY,  OATS,  &C. 

Gra  in,  Jlrudure  of.  There  are  three  particulars  obfervable  in 
every  grain,  whether  it  be  wheat,  barley,  oat,  or  whatever  elfe  of 
thatkind.  Thefe  are,  1.  Theouter  coat  or  pellicle,  which  contains 
all  the  red.  This  in  the  fame  fpecies  of  grain  is  found  to  be  very 
different  in  thicknefs  in  different  ears,  and  as  it  has  grown  in  dif¬ 
ferent  foils.  2.  The  germ  or  bud  ;  this  is  always  hid  within  the 
feed  or  grain,  and  is  the  plant  in  miniature  that  is  to  arife  from  it. 
And,  3.  The  meal,  or  that  farinaceous  matter  which  is  inclofcdin 
the  fkin,  and  which  furrounds  the  germ,  and  ferves  to  give  it  nou- 
rifhment  when  fird  put  into  the  earth,  before  it  is  capable  of  draw¬ 
ing  it  from  the  earth  itfelf.  Dr.  Grew',  in  his  Anatomy  of  Plants, 
has  treated  of  this  at  large.  See  Vegetation,  Sc c. 

Grain  is  alfo  applied  to  the  fruits  or  feeds  of  divers  pfents  ;  as 
2 grain  of  millet,  pepper,  &c. 

No.  90.  Vol.  II. 


[ 1  °7  7 


Grain  is  alfo  extended  to  a  minute  body,  or  parcel  of  a  boefy 
pulverized.  I  n  which  fei)fe  w  e  fay,  a  grain  of  fand,  a  grain  of  fait, 
a  grain  of  gunpow'der,  See. 

Grain  denotes  alfo  a  fmall  weight,  ufed  in  edimating  divers 
fubdances. 

Th  e. grain  is  the  fmalied  of  all  weights  known  in  England.  It 
is  taken  from  the  weight  of  a.  grain  of  wheat,  gathered  out  of  the 
middle  of  the  ear,  and  well  dried.  The  grain  ufed  by  the  apothe¬ 
caries  is  the  fame-with  that  of  the  goldlmiths  ;  though  they  make 
a  difference  in  the  weights  raifed  therefrom.  Thus,  20  grains, 
wfith  them,  make  a  fcruple,  9  ;  3  fcruples,  a  drachm,  3 ;  8  drachms, 
an  ounce,  g,  &c. 

The  carat  ufed  in  edimating  the  fined  of  gold,  as  well  as  in 
weighing  diamonds  and  precious  (tones,  is  alfo  divided  into  four 
grains ;  and  the  carat  is  about  the  one  hundred  and  fiftieth  part  of 
an  ounce  troy,  according  to  Mr.  Jeffreys,  in  his  treatife  on  Dia¬ 
monds  and  Pearls. 

Hence,  the  jewellers’^ram  Is  to  the  troy  grain,  inverfely,  as  60 o 
is  to  480,  that  is  cliredtly  as  4  to  5. 

Grain  is  alfo  ufed  for  the  figure  or  reprefentation  of  grains  on 
dones,  duffs,  leathers,  See.  Thus,  we  fay,  morocco  has  a  bolder 
and  richer,  that  is,  a  larger  gram,  than  diagreen  ;  this  marble  has 
a  fine  or  a  convk grain. 

Grain  of  iron.  Even  iron  has  it’s  grain  as, well  as  w'ood,  and 
that  not  the  fame  in  all  iron,  though  all  iron  is  very  evidently  the 
fame  fpecies  of  body.  The  common  cad  iron  has  a  grain  very  dif¬ 
ferent  from  that  which  has  been  hammered,  or.  wrought,  the  gra¬ 
nules  wich  compofe  the  mafs  being  in  this  lad  date  forced  as  it  were 
into  combinations  With  one  another,  by  the  repeated  blows  of  the 
hammer  :  the  tempering  of  iron  into  decl  alfo  alters  it's  grain, 
partly  by  means  of  thefalts  and  fulphurs,  which  are  by  that  opera¬ 
tion  introduced  into  it,  and  partly  by  bopping  the  effedt  of  the  fiery 
particles  received  into  it  at  a  certain  time.  Hence  the  grain  of 
deel.is  much  finer  than  that  of  iron. 

Grain  is  alfo  ufed  in  a  figurative  fenfe  for  the  temper,  difpofi¬ 
tion,  humour,  or  inclination :  thus,  we  fay  of  an  obdinate,  felf- 
willed  perfon,  he  is  crofs-grained ;  q.  d.  refradtory,  ill-conditioned. 

Grains,  in  chemidry,  or  the  feeds  of  vegetables,  arc  diftin- 
guifhed  into,  1.  Emulfive,  which  yield  a  considerable  quantity  of 
mucilage  and  oil,  which  may  be  feparately  extraded  from  them  ; 
fuch  are  almonds,  and  the  feeds  of  almod  all  fruits  :  2.  Farina¬ 
ceous,  which  are  intirely  compofed  of  a  dry  fubdance,  eafily  redu¬ 
cible  into  a  fine  powder,  called  meal;  of  this  kind  are  the  grains  of 
all  gramineous  and  leguminous  plants. 

GRAINING,  in  ichthyology,  the  name  of  a  fifh  found  in  the 
Merfey,  n'ear  Warrington  :  it  refembles  the  dace,  but  is  more  ben¬ 
der,  and  has  a  draiter  back. 

GRAUUNG-board,  among  curriers,  an  inftrument  made  with 
teeth  or  notches,  running  quite  acrofs:  it  is  ufed  to  give  a  grain  to 
the  leather. 

GRALL7E,  in  ornithology,  an  order  of  birds,  whofe  beak  is 
fub-cylindric  and  fomewhat  obtufe  ;  the  tongue  is  intire  and  flelhy  ; 
and  the  thighs  above  the  knees  are  bare. 

GRAMINEA,  is  applied  to  a  crown  formed  of  grafs,  anciently 
bedowed  by  the  Romans  on  certain  of  their  generals,  who  had  faved 
or  refeued  an  army,  or  performed  fome  fignal  exploit. 

GRAMINEOUS  herbs,  thofe  with  narrow  oblong  leaves,  with¬ 
out  any  pedicle. 

GRAMINIFOLIA,  in  botany.  Seethe  article  Zannichellia. 


A  New  and  Comprehenjive  System  of 

G,  R  A  M  M  A  R. 

GRAMMAR,  fays  Lord  Bacon,  is  of  two  kinds  ;  the  one 
having  relation  to  fpeaking,  the  other  to  writing :  for,  as  Aridotle 
well  obferves,  wolds  are  the  figns  or  marks  of  thoughts,  and  letters 
of  words. 

According  to  the  firb-mentioned  noble  author,  grammar  holds 
the  place  of  a  condu&or,  in  refpedt  of  the  other  fciences  ;  and  though 
the  office  be  not  noble,  it  is  extremely  neceffary ;  efpecially  as  the 
fciences,  in  our  times,  are  chiedy  derived  from  the  learned  lan¬ 
guages.  It  is  of  lefs  ufe  in  maternal  languages,  than  in  learning 
the  foreign  ones  ;  but  is  mod  of  all  ferviceable  in  the  dead  ones,  or 
fuch  as  are  only  preferved  in  books.  See  the  article  Language. 

Ajud  and  exadt  method  of  grammar  can  be  only  that,  which,  iup- 
podnga  language  introduced  by  cultom,  without  attempting  any  al¬ 
teration  in  it,  furnilhcs  certain  obfervations  called  rules,  to  which 
the  methods  of  fpeaking,  ufed  in  this  language,  may  be  reduced  ; 
and  this  colledlion  of  rules  is  what  is  called 

GRAMMAR. 

This,  rightly  debned,  is  the  art  of  fpeaking  and  writing  a  lan¬ 
guage  with  propriety,  or  corredtnefs  ;  and  it  is  divided  by  fome  au¬ 
thors  into  four  parts,  Orthography,  Profody ,  Etymology ,  and  Syntax. 

Others  chufe  to  divide  grammar  fomewhat  more  obvioullv,  into 
the  dodtrine  of  letters  or  founds,  which  coincides  with  orthography, 
and  orthoepy ;  that  oi  fyllables,  their  accent,  time,  &c.  which  falls 
in  with  profody  ;  that  of  tvords,  their  kinds,  derivations,  changes, 
analogy,  &c.  which  amounts  to  etymology ;  and  that  oi  f ententes, 
which  conddcr  the  placing  or  joining  of  words  together,  caWc&Jyntax. 

Grammar  is  the  fame  in  all  languages,  as  to  it  s  general  principles 
and  notions,  which  it  borrows  from  philofophy ,  to  explain  the  older 
and  manner,  wherein  we  exprefs  our  ideas  by  words;  but  as  each 
language  has  it’s  particular  turns,  it’s  feveral  characters  and  genius, 
different  from  the  genius  and  chara&er  of  other  languages,  hence 
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arife  as  many  grammars  a slanguages .  Therefore  to  give  a  true  no¬ 
tion  of  thole  i'everal  different  languages,  we  muff  take  notice,  in 
this  lyffem,  of  the  moll  ffj'ential  rules  peculiar  to  each  different 
grammar ;  and  as  the  doff  Fine  of  Letters  is  the  firff  part  of  our 
divifion  of  grammar,  we  dial  1  begin,  as  all  grammarians  do,  with 
the  Alphabet,  containing  the  feveral  letters  of  a  language,  difpofed 
in  their  natural  or  accuflomed  order;  and  as  thereareas  many  forts 
ot  alphabets ,  likewife,  as  there  arc  languages,  (for  this  they  may  ufe 
the  lame  character  of  letters,  they  differ  in  the  pronunciation  of  thefc 
letters,)  we  lhall  give  here  fomc  of  thofe  different  forts,  viz.  the 
Eng'.ijh,  French,  Latin,  Greek,  and  Hebrew . 


English. 

French. 

Latin. 

26  Letters. 

24  Letters. 

Pronunci¬ 

ation. 

22  Letters. 
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It  is  proper  here  to  obferve,  that  the  Chaldee,  Syriac,  and  Same 
ntan  alphabets,  have,  like  the  Hebrew,  each  22  letters:  th  c  Ambit 
28;  the  Per  (tan,  31 ;  the  Turkijh,  33;  the  Georgian,  36;  the  Cottii 
32 ;  the  Mufcovite,  43 ;  the  S claim i an,  27  ;  the  Dutch,  26  ;  th 
Spamjb,  27  ;  the  Italians  ot  Bengal,  21  ;  th t  Baramas,  10;  and  th 
Lthiopic  no  left  than  202  there  being  7  vowels,  which  they  com 
bme  with  each  ot  their  26  confonants  ;  to  which  they  add  20  othc 
afpi rated  fyllables.  1  he  like  is  faid  of  the  Tartarian,  each  of  the, 
letteis-is  a  fyllable,  having  one  of  the  vowels  joined  to  its  confc 
nant,  as  la,  le,  li,  &c.  1  he  Chine] e  have  no  alphabet,  properly  fpeak 
ing,  except  weca  1  their  whole  language  their  alphabet ;  their  Awe, 
are  words,  or  rather  hieroglyph, cs,  and  are  in  number  about  80,00c 


Of  the  Four  Parts  of  Grammar. 

Orthography  is  that  part  of  grammar  which  teaches  the 
nature,  difference,  found,  writing,  and  joining  of  letters  into  fyl¬ 
lables  and  words.  Lettersarc  the  firff  elements  of  fpcech,  as  being 
individual  articulate  voices  or  founds.  In  the  Englifh,  the  ortho¬ 
graphy  is  more  vague  and  ,unafoertained  than  in  any  other  language 
we  know  of.  Every  author,  and  almoft  every  printer,  hashispar- 
t!c^ar/'em  ;  na>r5  it  fcarce  fo  well  with  us  as  that :  we  not  only 
diticr  from  one  another,  but  there  is  fcarce  any  that  confifts  with 
himtelt.  1  he  lame  word  ffiall. frequently  appear  with  two  or  three 
.different  faces  jn  the  fame  page,  pot  to  fay,  line.  See  the  article 
An  gush. 


Letters  are  divided  into  vowels  and  coiifonants.  Vowels  are  thofe 
letters,  which  of  themfelves  make  a  full  and  perfedf  found,  and 
are  five,  viz.  a,  e,  i,  o,  u ;  arid  to  thefc  may  be  added  the  Greek  y. 
The  other  letters  of  the  alphabet  are  confonants.  Of  thefc  vowels 
a  rife 


Diphthongs,  which  are  compofed  of  two  vowels  in  one  fyllable  ; 
and  they  are,  1.  Proper  diphthongs  when  both  the  vowels  are  pro¬ 
nounced;  asai,  in  fair;  au,  in  laud;  ee,  infeed;  oi,  in  void;  00, 
in  food  ;  and  ou,  in  houfe.  2.  Improper  diphthongs,  wherein  the 
found  of  one  vowel  is  heard  alone,  and  the  other  fuppreffed  ;  as  ea, 
in  tea;  ie,  in  fiend;  eu,  in  eunuch;  and  luch  others.  The  meet- 
ingof  three  vowels  in  onefyllable  is  called  a  triphthong;  aseau,  in 
beauty;  ieu,  in  lieu,  adieu,  &c. 

The  confonants  are  divided  into  mutes  and  femi- vowels.  The 
mutes  are  fo  called,  hecaufe  thev  cannot  be  pronounced  of  themfelves 
without  a  vowel  ;  they  are  nine,  asb,  c,  d,  g,  p,  q,  t,  j,  v ;  which 
are  lounded,  bee,  cee,  dec,  &c.  ”1  he  femi-vowels  are  fuch  as 

yield  an  imperfeft  found  without  the  help  of  a  vowel ;  as  f,  1,  m,  i>, 
r,  s,  x,  z.  Of  which  thefc  four,  1,  m,  n,  r,  are  called  liquids,  be- 
caufe  they  eafily  and  fmoothly  flow  away  after  a  mute  in  a  fvllable, 
as  in  glide,  fmile,  gnaw,  brine  ;  but  they  cannot  be  founded  in  the 
fame  lyllable  before  a  mute  when  a  vowel  follows;  asrpo,  ldi,&c. 
Confonants  are  alfo  confidered  as  fingle,  as  b,  c,  d,  &c.  or  double, 
as  x  and  z  ;  for  x  is  compofed  of  c  s  ;  as  vex  founds  the  fame  as 
vees  ;  wax,  as  wacs,  &c.  Alfo  z  is  made  of  ds  ;  as  blaze  founds 
bladfe  nearly,  the  d  being  turned  off  in  a  ff  rong  fibilation  or  biffing. 

2.  Prosody  is  the  fecond  part  of  grammar,  which  treats  of  fyl- 
lables  and  their  due  divifion  and  pronunciation  in  words ;  and  in  ref- 
petff  of  this  latter  part,  it  is  called  orthoepy,  or  the  right  lpeaking  or 
expreffing  of  words  and  fyllables.  Moreover,  profodv  alfo  gives 
rules  for  the  quantity  of  voice,  and  due  accenting  of  fyllables  in 
words.  As  to  the  former,  it  properly  relates  to  poetry  ;  the  reft 
will  be  here  confidered  in  order. 

A  fyllable  is  a  complete  found  or  utterance  of  one  or  more 
letters  in  one  breath  or  tone  ;  in  which  there  mull  be  always  one 
or  more  vowels;  as  a,  ve,  nue  ;  o,  ri,  ent  :  thefe  make  the  larger 
members  of  words  ;  as  a-ve-nue,  o,  ri,  ent.  And  the  number  of  fyl¬ 
lables  is  various  in  words  ;  from  one,  as  I  j  to  eleven,  as  in  this 
long  word,  ho-no-ri-fi-ca-bi-li-fu-di-ni-ty.  I  here  are  generally 
as  many  fyllables  as  vowels  or  diphthongs  in  a  word,  excepting  the 
final  e  :  as  ever,  €-ve-ry,  de-face,  trani-latc,  parboil,  bleod-ho*undt 
a-dieu,  &c. 


As  to  Orthoepy,  or  duly  pronouncing  letters  and  fyllables  in. 
words,  take  the  following  rules.  1 .  The  final  e  lengthens  the  vowel 
foregoing  ;  as  can,  cane  ;  bed,  bede  ;  pip,  pipe  ;  rob,  robe  ;  tun, 
tune.  2-  Words  in  re  found  the  e  before  the  r,  like  u  ;  as  fire, 
fi-ur;  defire,  defi-ur ;  rcre,  re-ur;  maffacre,  maflac-ur ;  maugre, 
maug-ur.  3- The  Latin  improper  diphthongs,  ae,  ce,  are  founded 
e;  asCasfar,  Phoebus,  lEtna,  ceconomy,  are  pronounced  Cefar, 
Phebus,  Etna,  economy.  4.  Alfo  the  Englifh  diphthong  eo  often 
founds  only  the  e ;  as  yeoman,  feoffee,  jeopardy,  leopard  ;  and  like 
ee  in  people,  foedary  ;  and  eu  at  the  beginning  of  words  found  only 
u;  as  eunuch,  eulogy,  eucharift;  fo  doesue  at  the  end,  as  due,  true, 
purfue.  5.  U  makes  the  g  found  hard,  and  lengthens  the  fyllable 
in  vogue,  prologue,  epilogue,  dialogue.  6.  C  founds  hard  like  k 
before  a,  o,  u,  1,  r ;  as  cat,  coft,  cup,  clear,  crow  :  before  e,  i,  and 
y,  like  s  ;  as  city,  cell,  cyprefs.  7.  Ch  is  founded  like  k,  in  chart, 
chord  eharadler.  8.  The  fyllables  ti  and  ci,  if  followed  by  a 
vowel,  found  hkefi,  or  ffii ;  as  in  fitfion,  condition,  logician,  mu- 
fician,  &c.  9.  K  begins  words  of  a  hard  found  before  i,  e,  and  n  • 
as  keep,  kill,  know';  butbeforea,  o,  u,  we  write  c;  ascall,  cold! 
CUP*.  G  has  a  hard  found  before  a,  o,  u;  as  gall,  gold,  guilt, 
and  in  ghefs  for  guefe.  11.  In  words  where  cc  is  found  between  i! 
the  firft  c  is  hard,  the  other  foft  like  f,  as  the  w’ord  ficcity  founds 
fikfity.  12.  When  gg  occurs,  they  are  both  hard,  as  dogged, 
rugged.  13.  In  words  ending  inck,  it  is  moft  polite  to  omit  the  k  : 
aster  logick,  mufick,  phyfick,  fhould  be  written  logic,  mufic,  phy- 
lie.  14.  1  he  fort  found  of  g  before  a,  o,  u,  at  the  beginning  of 
words,  is  expreffed  by  j  confonant,  as  jail,  jolly,  julep  ;  and  the 
jenfieman  is  truer  orthography  than  gentleman.  '  15.  The  found  of 
L  m  Greek  words,  muft  be  written  with  ph  ;  asphvlic,  philofophv, 
Philip,  phelgm,  &c.  16.  1  he  fyllable  que  at  the'end,  is  founded 

like  k  ;  as  antique,  pique,  barque  ;  and  q  is  never  written  without 
u  after  it.  17*  In  fome  or  moft  French  words,  ch  is  founded  like  (h ; 
as  machine,  chevalier,  capuchin, chaife, are  founded  mafhine,fheva- 
lier,  capufhecn,  ffiaize.  1 8.  The  final  e  makes  a  diff  ind  fyllable  in 
foreign  words  which  end  therewith  as  Mam-re,  Eu-ni-ce,  fi-mi-le. 

In  Diaftalis,  or  the  divifion  of  words  into  fyllables,  obferve  the 
following  rules.  I.  When  a  fingle  confonant  comes  between  two 
vowels,  it  is  joined  with  the  latter  in  fpelling,  as  na-ture,  e-ve-rv, 
di-li -gent :  except  x  which  is  joined  with  the  firff,  as  lex-i-con, 
ox-en.  2.  Put  compound  w'ordsmuft  be  divided  back  into  their  com* 
ponent  parts  ;  as  un-armed,  Un-ufual,  faie-ty,  in-ure,  ad-orn, 
name-lefs,  &c.  3.  All  terminations  muff  be  feparated,  as  deliver¬ 
ed,  deliver-edff,  deliver-eth,  deliver-efi,  deliver-ing,  deliver-er,  de¬ 
li  ver-ance,  &c.  4.  All  thofe  Confonants  which  can  begin  a  wrord, 
may  begin  a  fyllablc  together ;  and  fuch  are,  bl,  cl, fl,  gl,  pi,  fi;  br,  cr, 
dr,  fr,  gr,  pr,  tr,  wt;  ch,  dw,  gn,  fn,  fp,  fq;  kn,  qu,fc,  ffi,  fm,  fi, 
fw,  th,  tw,  wh ;  alfo  thefe  treble  confonants ;  fch,  fcr,  fhr,  fkr,  fpr, 
fpl,  fir,  thr,  thw.  5.  A  mute  and  liquid  go  together  in  the  laft  fyl¬ 
lable  ;  as  cra-dle,  ti-tle,  fa-ble,  mau-gre,  &c.  6.  If  two  confo¬ 
nants  meet,  that  cannot  begin  a  word,  they  mull  be  divided ;  as  fel- 
dom,  num-ber,  poppy,  ac-cord,  ardent,  &c.  7.  When  two  vow  els 
meet,  and  both  are  difiindtly  founded,  they  muff  be  divided  ;  as  re* 
enter,  mu-tu-al,  La-o-di-ce-a,  di-ur-nal,  &c. 

The  true  accenting  of  words  is  a  difficult  thing,  as  it  is  a  riling 
^ falling  of  the  voice  above  or  below  it’s  ufual  tone :  it  isan  artfome- 
what  arbitrary,  and  of  which  we  have  but  little  ufe,  and  know 

fcarce 
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fcarye  any  thing  bat  by  the  laws  of  cuftom.  However,  the  fol¬ 
lowing  diredtions  mav  be  of  fervice  in  this  affair,  i.  When  a  word 
is  both  the  name  of  a  thing,  and  fignifies  adlion,  the  fir  ft  fyllable  is 
accented  in  the  former  cafe,  but  the  laft  in  the  latter  ;  as  in  the 
name  itfelf  accent  ;  but  accent,  to  raife  or  fall  the  voice  ;  conteft, 
a  difpute  ;  to  conteft,'  to  difpute;  record,  a  writing  ;  to  record,  to 
commit  to  writing,  &c.  2.  When  any  ending,  as -able, -ful, -ifh, 

&c.  is  joined  to  any  monofvllable,  the  firft  fyllable  is  long  or  ac¬ 
cented  ;  as  peaceable,  sinful,  felfifh,  toilfome,  godly,  Ac.  3. 
Words  of  two  fyllables  ending  in  er,  or,  ure,  are  accented  on  the 
firft  generally  ;  "as  enter,  rather,  honor  or  honour,  venture,  &e. 
4.  When  a  word  obfeurely  ends  in  -le  or  en,  the  accent  is  on  the 
firft  fyllable;  as  trouble,  garden.  5.  When  particles  are  com¬ 
pounded  with  words  of  one  fyllable,  they  lengthen  the  word;  as  al¬ 
lure,  collegue,  pollute,  refer,  defer,  except  conduit,  pc rfedl,  pre¬ 
late,  and  fome  others.  6.  If  an  ending  be  added  to  a  word  of  two 
fyllables,  the  fyllable  that  was  firft  long  continues  io,  as  profit, 
profitable;  except  proteft,  proteftant.  7.  In  words  ot  more  than 
two  fyllables,  the  accent  is  generally  on  the  third  vowel  from  the 
laft;  as  falvation,  damnation,  fidelity,  &c.  Except,  8.  when  the 
vowel  is  long  by  pofition,  i.  e.  when  fet  before  two  or  more  con- 
fonants,  and  bears  hard  upon  them,  then  it  is  long;  as  abundance, 
accompli fli,  illuftrate,  horizon,  Ac.  9.  Diphthongs  and  triphthongs 
are  moftlv  long,  as  embroider,  reproof,  rejoice,  receipt,  beauty, 
adieu.,  except  lieutenant,  Ac.  10.  In  foreign  words  the  accent  lies 
on  that  vowel,  which,  in  the  original,  was  a  diphthong,  as  Darius, 
encomium,  elllpfis,  Eccope,  equal,  Ac.  But  to  this  rule  there  are 
feveral  exceptions.  Thefe  are  the  principal  rules  both  for  accent 
and  quantity  in  the  Englifh  tongue. 

3.  Etymolog  y,  or  Analogy,  is  the  third  and  moft  confiderable 
part  of  grammar,  as  it  treats  of  the  nature,  kinds,  and  various  acci¬ 
dents  and  affections  of  words,  which  compofe  the  body  or  fubltance 
of  a  language.  Words  are  compofed  (as  aforefaid)  of  one  or  more  fyl¬ 
lables,  by  the  found  whereof  we  convey  our  fentiments  toothers, 
and  by  this  means  men  are  rendered  convertible  or  focial  beings. 

Eight  Parts  of  Spf.eck. 

In  every  fpeech,  there  are  eight  feveral  forts,  viz.  1.  The  noun, 
or  name  ;  2.  pronoun,  or  perfonal  name  ;  3.  verb,  the  word  ligni- 
fying  aCtion  or  paflion  ;  4.  participle  ;  5.  abverb  ;  6.  conjunction  ; 
7.  prepofition  ;  8.  intc  rjedtion.  Thefe  are  called  the  eight  parts 
ot  ipeech  ;  of  all  which  in  their  order. 

A  noux  is  the  name  of  a  thing,  abfolutely,  and  without  regard  to 
perfon,  time,  rr  place.  Of  nouns  there  are  in  Englifh  the  follow¬ 
ing  accidents,  t.  Species  ;  2.  figure  ;  3.  quality  ;  4.  number  ;  5. 
pe.-fon ;  6.  gender  ;  7.  cafe  ;  and  8.  companion. 

Species  of  nouns  may  be  confidered  as  fourfold  ;  r.  Primitive, 
fuch  as  are  themfelves  original,  as  man,  God.  Under  this  head  are 
reckoned  interrogatives,  as  what  ?  who?  which?  Redditives,  as 
fuch,  this,  that.  Collectives,  as  the  people,  the  crowd,  the  flock, 
the  herd.  Numeral  nouns,  as  cardinals,  one,  two,  three,  &c. 
Ordinals,  as  firft,  fecond,  third.  Partitives,  as  whoever,  any, 
either,  neither.  Univerfals,  as  all,  every  one,  none,  nobody.  Parti¬ 
culars,  as  fome  one,  any  one,  each-  2.  Derivative,  as  human, 
woman,  godlike.  Under  this  head  are  reckoned  verbals,  as  read¬ 
ing,  hearing,  offering.  Parficipials,  as  obedient,  apparent,  eligible, 
facile,  demonftrative.  Gentiles,  as  Greek,  Latin,  German, , 
Chinefe,  Englifh.  Patronymics,  as  Hebrews,  Ifraelites,  Ifhmael- 
ites,  Korathites.  Poffeffives,  as  fervile,  regal,  paternal.  Local 
nouns,  as  rural,  marine,  Oxonian,  Parifian.  Material  nouns,  as 
wooden,  ftony,  afhen.  3.  Subftantive  nouns  are  fuch  as  regard  the 
fubftancc  of  things;  and  are  proper  to  individuals,  as  Plato,  Socrates, 
Jefus,  John  ;  or  appellative,  which  agree  to  many  ;  as  man,  ftone, 
fith,  fowl,  beaft,  juftice,  goodnefs.  4.  AdjtClive  nouns,  fuch  as  are 
always  joined  with  fubftantives,  and  thew  their  qualities  and  affec¬ 
tions  ;  a«  good,  bad,  high,  low,  quick,  gentle,  hard,  foft,  white, 
black.  To  a  fubftantive  you  cannot  add  the  word  thing,  but  to  any 
adjedive  you  may,  as  black  thing,  fine  thing,  &c. 

The  figure  of  nouns  is  threefold,  limple,  compound,  and  decom¬ 
pound;  as  foluble,  refolvible,  irrefoluble  ;  paffionate,  compaffion- 
atc,  incompaflionate. 

The  quality  of  nouns  is  twofold,  proper  and  appellative,  both 
which  were  confidered  under  the  fubftantives  above. 

The  number  of  nouns  are  two,  viz.  1.  Singular,  which  fpeaks 
only  of  one  thing  ;  as  father,  a  ftone,  a  man,  a  face,  an  ox,  an  in¬ 
dex.  2.  The  plural,  which  fpeaks  of  more  than  one,  or  many  ;  as 
fathers,  ftones,  men,  faces,  oxen,  indices;  where  you  obferve  great 
irregularity  in  obferving  the  plural  from  the  lingular  ;  though  for 
the  moft  part  it  is  done  by  adding  s  to  the  Angular;  as  field,  fields  ; 
hat,  hats  ;  tree,  trees,  &c.  But  if  the  lingular  ends  in  s,  fe,  ze,  x, 
fh,  ce,  ch,  ge,  the  plural  requires  es;  as  lafs,  laffes  ;  horfe,  horfes  ; 
maze,  mazes ;  fox,  foxes  ;  filh,  fifties ;  prince,  princes  ;  tench, 
tenches;  page,  pages.  Several  names  have  no  lingular,  as  annals, 
allies,  Alps,  bowels,  bellow’s,  breeches,  feiffars,  Ac.  and  fome  have 
no  plural  number ;  as  John,  wheat,  air,  blood,  beer,  lead,  brafs, 
prudence,  pride,  hunger,  foot,  vulgar,  Ac. 

The  perfon  of  nouns  will  he  confidered  under  the  fecond  part  of 
fpeech, pronouns;  as  moft  properly  belonging  thereto.  The  gender 
of  nouns  is  twofold,  1.  Mafculine,  which  refpedts  the  male,  orhe- 
kind;  as  man,  horfe,  dog;  and  2.  feminine,  which  relates  to  the 
female  part  of  animals,  or  the  Ihe-kind  ;  as  woman,  mare,  bitch. 
Thefe  are  all  the  genders  the  Englifh  oblcrve,  and  indeed  all  that 
really  are  in  nature  ;  for  what  the  Latin  calls  the  neuter,  the  com¬ 
mon,  the  doubtful,  the  epicene,  are  not  diftindt  genders  from  the 
mafculine  and  feminine,  but  only  ^xprefs  fome  quality  or  affedtion 
of  them,  as  is  plain  to  the  intelligent  reader.  In  fhort,  all  inani¬ 
mate  beings  have  properly  no  gendeT,  becaufeno  diftindlion  offexes, 
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or  rather  no  fex  at  all  ;  arid  therefore  when  we  fpeak  of  them,  in- 
ftead  of  the  general  particles  he  or  fhc,  we  ufe  the  neutral  particle 
It  ;  as,  it  was  hard,  it  was  high,  it  felt  cold,  &c.  i  he  Englifh 
tongue  generally  expreffes  different  fexes  bv  different  words,-  as 
above  ;  but  fome  few  by  different  terminations  of  the  fame  word, 
as  poet,  poctefs  ;  adlor,  adlrefs ;  emperor,  emprefs  ;  count,  countefs ; 
executor,  executrix  ;  adminiftrator,  adminiftratrix. 

1  he  cafes  of  nouns  are  generally  reckoned  fix  ;  1.  The  nomina¬ 
tive,  when  the  name  isdircdllv  and  abfolutely  put  with  the  prepo¬ 
fition  a,  the  ;  as  a  king,  the  king,  Ac.  2.  The  genitive,  which  has 
the  fign  of,  as,  of  a  king.  3.  The  dative  known  by  the  lign  to, 
as,  to  the  king.  4.  The  accufativc,  which  corr.cth  after  the  verb 
with  the  particle  the  ;  as,  I  read  the  book.  5.  The  vocative  is 
that  wherein  we  call  or  fpeak  to  a  perfon  ;  as,  O  king !  Thou  vil¬ 
lain  !  6.  1  he  ablative  cafe  is  known  by  fome  of  thefe  prepofitions, 

in,  with,  through,  for,  from,  by,  than,  Ac.  As,  from  the  houfe, 
in  the  heart,  Ac.  We  (hall  fubjoin  an  example  of  expreffions, 
wherein  all  the  fix  cafes  of  the  word  book  are  ufed  in  the  Angular 
and  plural  number. 


0  trgularly. 

Norn.  There  was  a  book. 

Gen.  The  price  of  the  book. 
Dat.  He  added  to  the  book. 
Accuf  He  read  the  book. 

Voc.  The  poet  faid.  Go,  O  book. 
All.  He  took  it  from  a  book. 


I'lurai.y. 

There  lay  the  books. 

The  number  of  the  books. 

It  gave  fplendor  to  the  books. 
They  print  many  books. 

He  faid,  O  choice  books  ! 

He  got  a  great  name  by  books. 


I  he  Latin,  Greek,  Sc c.  form  thefe  cafes  by  different  endings  of 
words,  which  they  call  declining  of  nouns  ;  and  of  thefe  declen- 
fions  they  have  five  feveral  forts,  not  at  all  to  our  purpofe  to  take 
any  notice  of  here. 


The  comparifon  of  nouns  adjectives  fs  that  whereby  .the  quality 
or  things  is  relatively  confidered ;  and  is  therefore  faid  to  be  of 
three  degrees,  viz.  1.  The  pofitive  degree,  which  indeed  is  not  pro- 
perly  any  degree  ot  comparifon,  becaufe  it  confiders  not  the  quality 
of  things  comparatively  with  others,  but  fimply  and,  abfolutely 
as  it  is  in  it’s  firft  ftate;  as,  hard,  foft,  white,  black,  &c.  2.  The 

comparative  degree,  is  that  w  hich  expreffes  the  quality  of  things 
fomewhat  increafed  or  diminifhed  ;  and  is  formed  by  adding  er  to 
the  pofuive  ;  as  harder,  fofter,  whiter,  blacker,  Ac.  3.  The  luperr- 
lative  degree  is  that  which  expreffes  the  greateft  intenfity,  or  ut- 
moft  degree  of  the  quality  of  things,  and  is  formed  by  adding  eft 
to  the  pofitive;  as  hardeft,  fofteft,  whiteft,  blackeft,  Ac.  But  in 
many  adjedtives  there  is  great  irregularity,  and  intirc  new'  words 
required  to  exprefs  different  degrees ;  as,  good,  better,  beft;  bad, 
worfe,  worft  ;  much,  more,  moft.  Alfo  wecompare  with  the  w'ords 
more,  moft,  very,  &t.  As  large,  more  large,  moft  or  very  large,  Ac. 

Pronouns  are  reckoned  the  fecond  part  of  fpeech,  though  in 
reality  they  differ  not  from  nouns,  fave  only  that  they  chiefly  and 
primarily  ftgnity  perfons,  and,  fecondarily,  things  ;  fo  that  pronouns 
are  only  perfonal  nouns  or  names,  and  fo  ought  not  to  be  made  a 
diftindt  part  of  fpeech.  Of  pronouns  fome  be  fubftantives,  as,  I,, 
thou,  he,  flie ;  others  adjeftive,  as,  mine,  thine,  his,  her’s,  our’s, 
their’s,  Ac. 


Again,  fince  in  difeotirfe  whatever  is  faid,  is  fpoke  either  of  our- 
felves,  to  another,  or  fome  third  perfon,  it  is  neeeffary  there  be 
three  perfons,  which  are  in  each  number  as  here  reprefented 


The  perfons. 

Before  the  Verb. 

After  the  Verb. 

W uh  d  Noun. 

Without 

a  Noun. 

S. 

P. 

S. 

Me 

Thee 

Him 

Her 

It 

P. 

s. 

P. 

S. 

p.' 

ill  Perf. 
ad  Perf. 

3d 

I 

Thou 

He 

She 

It 

We 

)  They 

U 

You 

^  Them 

My 

Thy 

His 

Her 

It’s 

Our 

Your 

^  Their 

Mine  I 
Thine  1 
His  I 
Her’s  ! 
It’s 

Our’s 

Your’s 

^  Theirs 

The  interrogatives  Who,  for  a  perfon,  and  What  for  a  thing, 
make  whom  after  the  verb,  or  in  any  cafe  but  the  nominative,  and 
the  genitive  plural,  whofe.  This,  w'hich  refers  to  fomew  hat  near, 
and  that  to  fomewhat  remote,  have  in  their  plural  number,  thefe 
and  thofe  ;  and  thofe  w'ho  would  write  corredtly,  fhould  never  put 
it’s  for  ’tis,  or  it  is;  or  fay,  it’s  a  fault,  for  it  is  a  fault. 

The  next  and  moft  confiderable  part  of  fpeech  is  the  Verb, 
which  fignifies  being,  adtion,  or  buffering  adtion  ;  or  it  is  that 
word  in  a  fentence  which  expreffes  what  is  affirmed  or  faid  cf 
things ;  for  which  reafon  verbs  are  moft  properly  called  affirmations. 
Verbs  are  divided  into  adtive  or  paflive.  The  adtive  verb  denotes 
the  doing  fome  adtion,  as  1  love,  thou  fcorneft  ;  the  paffive  verb 
denotes  fuftering  fome  adtion  ;  as  1  am  loved,  thou  art  feorned. 
Some  diftinguifh  the  adtive  verb  into  tranfitive  and  intranfitive  :  a 
tranfitive  verb  is  that  whofe  adtion  pafferhon  fome  other  thing;  as, 
he  beats  the  dog.  The  intranfitive  verb  expreffes  only  mere  adtion 
in  the  agent  ;  as,  heliveth,  he  walked. 

Verbs  are  conjugated,  or  varied  by  divers  terminations,  accord¬ 
ing  to  the  mood,  tenfe,  number,  and  perfon  thereby  implied  and 
defigned. 

The  mood  of  a  verb  is  that  peculiar  manner  in  and  by  which  it’s 
adtion  is  expreffed  ;  and  of  thefe  moods  we  may  reckon  four  in  the 
Englifh  tongue;  as,  1.  The  indicative  mood;  which  fimply  indi¬ 
cates,  or  fheweth  it’s  adtion  abfolutely  ;  as,  I  fpeak,  thou  heareft, 
they  walk.  2.  The  lubjundtive  mood;  in  which  the  verb  is  fub- 
joined  to,  or  depends  on  fome  other  verb  in  the  fentence  ;  as,  you 
will  be  corredtcd,  if  you  play.  This  mood  is  generally  reckoned 
with  two  others,  viz.  the  potential,  when  befidcs  the  mere  affirm¬ 
ation,  the  power,  liberty,  w  ill,  Ac.  of  the  agent  is  expreffed  ;  as, 
I  can  read,  thou  mayeft  hear,  he  would  run  :  and  the  optati  ve  mood, 
which  always  involves  a  wifli,  defire,  Ac.  As,  Would  to  God  1 
had  learned  !  3.  The  imperative  mood,  which  commands,  exhorts, 

or 
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or  intreats ;  ?.s,  read  thou,  let  them  hear.  4*  The  infinitive  mood, 
which  exprdfes  the  action  of  the  verb  indefinitely,  and  is  known 
by  the  particle  to  ;  as,  to  love,  to  read,  to  write. 

The  tenfes  of  verbs  are  the  times  in  which  they  exert  their  adtion  ; 
and  they  are  reckoned  five,  viz.  1.  The  prefent  tenfe,  or  time  now 
prefent  while  the  adtion  is  doing  ;  as  I  love,  thou  art  loved,  they 
do  fee.  2.  The  preter-imperfedf  tenfe,  which  relates  to  the  time 
pa(t,  and  imports  the  adtion  of  the  verb  then  in  being,  but  -not 
flniftied  ;  as,  I  did  love,  viz.  then,  and  do  dill,  3.  Thepreter- 
perfedt  tenfe  refers  to  the  time  perfectly  pad  which  belongs  to  the 
action  ;  as,  I  have  loved,  but  (you  may  add)  that  is  now  over.  4. 
The  preterpluperfect  tenfe,  which  refers  you  to  fome  time  which 
was  pad  before  fome  other  time  which  is  alfo  now  really  pad  ;  as? 
I  had  heard  it,  before  he  fent  the  news.  5.  The  future  tenfe,  rela¬ 
ting  to  the  time  to  come ;  as,  I  fhall  or  wall  love: 

The  verbs  are  varied  alfo  in  all  the  three  perfons  in  the  fingular 
number  ;  to  the  -fird  perfon  belongs  the  theme  of  the  verb,  as,  I 
love ;  the  fecond  is  formed  by  adding  ed,  as,  thou  loved  ;  the  third 
by  ethyas,  he  loveth.  The  perfons  in  the  plural  vary  not  the  ter¬ 
mination  of  the  fird  perfon  fingular  in  any  of  the  tenfes  ;  as;  we 
love,  ye  love,  &c. 

In  order  to  have  a  clear  notion  of  conjugating  Englifli  verbs,  you 
mud  fird  fee  the  conjugation  of  the  verb  am,  which  is  called  the 
auxiliary,  or  helping  verb,  becaufe  it  is  altogether  ufed  in  forming 
the  paflive  voice  of  verbs.  A  paradigm  of  whieh  here  follows  in 
the  indicative  mood,  tenfes,  numbers,  and  perfons.  ,riT  . 

Indicative  MOOD. 


Singular. 

Plural. 

I 

Thou 

He 

We|Ye|They 

Prejent'i  enje. 

Prct.impcr. 
Preterper. 
Preterpluper . 
Future. 

am 

was 

have  been 
had  been 
will  be 

art 

wad 

had  been 
hadd  been 
wilt  be 

is 

was 

hath  been 
had  been 
will  be 

are 

were 

have  been 
had  been 
will  be 

Here  follows  a  Paradigm  of  the  conjugation  of  the  regular  verb 
love,  in  the  adtive  and  paifive  voice. 

The  Indicative  MOOD. 

Active  Voice.  Present  Tense.  Paffve  Voice . 

(T  am  loved. 


'I  love  or  do  love. 

Sing  I  hou  loved  or  dod  love. 
He  loveth  or  doth  love. 
r'We  "J 

Piur.J.  Ye  >love  or  do  love. 
ITheyJ 


f  I  love  or  did  love. 

Sing.<  Thou  loved’d  or  diddlove. 
l_He  loved  or  did  love, 
r  We  1 

P!ur.<  Ye  Moved  or  did  love. 
LThey  J 


tThou  art  loved. 
He  is  loved. 

We  1 

Ye  Vare  loved. 
They  J 

The  Imperfect. 


Li 

i 


{I  was  loved. 

Thou  wad  loved. 
He  was  loved. 

{We  1 

Ye  Were  loved. 
TheyJ 


f  I  have  loved. 
i5V/?g-.<  Thou  had  loved. 
{/He  hath  loved. 

•  rWe  Y 

Plur. 2  Ye  >have  loved. 

ITheyJ 


The  PRETERPERFECT. 


They  J 

The  Preterpluperfect. 


fl  have  been  loved. 

<  Thou  had  been  loved. 

1  He  hath  been  loved, 
f  We  ^ 

-i  Ye  >have  been  loved. 

1  ' —  -  * 


fl  had  loved. 

Sing  A  Thou  hadd  loved. 
LHe  had  loved. 
fWc 

Plur.<  Ye  Vhad  loved 
ITheyJ 


The  Future. 


I  had  been  loved. 

'hou  hadd  been  loved. 
He  had  been  loved. 
rWe  ') 

Ye  >had  been  loved. 
ITheyJ 


fU 
<  TI 
LHe 


C I  fliall  or  will  love, 

Sing.i  Thou  fhalt  or  wilt  love. 

IJHe  diall  or  will  love, 
f  We  "'I 

Plur  A [  Ye  fliall  or  will  love. 

LThey  J 

The  Subjunctive  MOOD. 
Present  TeiJse 


fl  fliall  or  will  be  loved. 
<(  Thou  {halt  or  wiltbe  loved. 
LHe  fhall  or  will  be  loved. 

J  fhall  or  will  be 

1  They/  ‘°-d- 


rl  may  or  can  love. 

Sing.  <  Thou  may’dor  canfl  love. 

LHe  may  or  can  love, 
f  We 

Plurf  Ye  may  or  can  love. 

’  LThey  J 

The  Imperfect. 


fl  may  or  can  be  loved. 

<  Thou  may’ft  or  canfl  be  loved. 
LHe  may  or  can  be  loved. 
fWe  "j 

<  Ye  Ymay  or  can  be  loved. 
LThey  J 


Sing 


{* 


might  or  could  love. 


Thou  might’ft  or  could’ft  love 
He  might  or  could  love, 
f  We  a 

Plur.s  Ye  >might  or  could  love. 
LThey  J 


{? 


might  or  could  be  loved. 


{I  may  have  loved. 

Thou  may’ft  have  loved. 
He  may  have  loved, 
f  We  -> 

PIur.\  Ye  l  may  have  loved. 
ITheyJ 


Thou  might’ft  or  could’ft  be  loved 
He  might  or  could  be  loved. 
fWe  a 

Ye  imight  or  could  be  loved. 
LThey  J 

The  Preterperfect. 

f  I  may  have  been  loved; 

■x  fl  hou  may’d  have  been  loved. 
l^He  may  have  been  loved, 
f  We  1 

■(  Ye  l  may  have  been  loved. 
LThey  J 


Sing.  ■ 


Plur ■ 


Attive  Voice.  The  Preterpluperfect. 
'  I  might  have  or  had  loved. 

'Thou  mighted  have  loved. 

He  might  have  loved. 

;We  1 

)Ye  J.  might  have  loved. 

>They  J 

.  •  The 

f  I  fliall  have  loved. 

Sing.  -I  Thou  fhalt  have  loved. 

[He  fliall  have  loved, 
r  We  -j 

J  Ye  i  fliall  have  loved 
ITheyJ 

The  Imperative 


Plur. 


PaJJive  Voice . 

f  I  might  have  or  had  been  loved. 
I  Thou  might’d  have  been  loved, 
l  He  might  have  been  loved. 
fWe  ] 

j  Ye  l  mighthavebeen  loved, 
f  They  J 

Future. 

{I  diall  have  been  loved. 

Thou  fhalt  have  been  loved. 
He  fliall  have  been  loved, 
r  We  'I 

J  Ye  i  fliall  have  been  loved. 

1  They  J 
MOOD. 


Present 

o  •  f  Love  thou,  or  do  thou  love. 
w*’  \  Let  him  love. 
p^r  /  Love  ye,  or  do  ye  love. 

'  ; ”\Let  them  love. 


The  Ineinitive  Mood. 


The  Participles. 


{ 


ENSE. 

J  Be  thou  loved. 

\Let  him  be  loved. 

{Be  ye  loved. 

Let  them  be  loved. 
Prefent ,  To  love. 

Perfd 7,  To  have  or  had  loved. 
Future ,  To  be  about  to  love. 


A  Stive,  \ 
iaj]ive,  J 


Loving. 


is 


PaJJive,  /  Loved 

Such  is  the  conjugation  of  a  regular  verb;  which  you- fee 
.moflly  performed  with  the  paflive  participle  loved,  and  the  auxili¬ 
ary  verbs  do,  have,  fliall,  will,  may,  can,  and  am. 

As  to  the  Participles,  they  are  fo  called  as  partaking  of  the 
nature  of  both  noun  and  verb  ;  of  the  fird,  as  it  is  a  fort  of  adjedti  ve, 
and  may  be  declined  with  cafes  ;  as  loving,  of  loving,  to  loving,  &c. 
and  it  hath  tenfe  and  fignification  from  the  verb.  For  the  adiite 
participle  loving  is  of  the  prefent,  the  paflive  loved  of  the  preterite 
tenfe.  The  active  is  always  formed  by  adding  ing  to  the  theme  ; 
as  love,  loving;  read,  reading;  laugh,  laughing.  The  paflive  is 
moflly  formed  by  adding  ed,  or  d,  to  the  theme  ;  as  love,  love’d  ; 
burn,  burned ;  laugh,  laughed  ;  but  fome  are  irregular  in  en,  and  t ; 
as  rife,  rifen ;  take,  taken ;  bit,  bitten ;  give,  given  ;  dream  dreamt ; 
mean,  meant ;  weep,  wept ;  &c.  And  here  obferve,  that  after  c, 
ch,  fh,  f,  k,  p,x,  and  fometimes  after  s,  th,  and  1,  m,  n,  r,  (when  a 
fhort  vowel  goes  before)  the  ed  or  d  is  changed  into ’t,  with  or 
without  an  apodrophe ;  as  plac’t,  fnatch’t,  fifh’t,  wak’t,  leapt,  vex’t, 
fmelt,  &c.  indead  of  the  better  form,  plac’d,  chang’d,  fifti’d,  wak’d, 
leap’d,  vex’d,  fmell’d  ;  and  which  were  dill  much  better  written 
intire,  as  placed,  fnatched,  changed,  Sec. 

Adverrs  make  the  fifth  part  of  fpeech  ;  and  are  fuch  indecli¬ 
nable  words,  as  being  joined  to  a  noun  or  verb,  participle,  &c.  do 
exprefsfome  circumflance,  quality,  or  manner  of  their  fignification : 
and  in  Englilh  generally  end  in  ly ;  as  wifely,  happily,  greatly,  &c. 
Adverbs  may  be  reduced  to  the  following  heads.  1.  Adverbs  of 
time ;  as,  now,  then,  yederday,  lately,  prefently,  to-morro\z, 
whenever,  never,  daily,  long,  often,  feldom,  again,  anon,  & c.  2. 
Adverbs  of  place ;  as,  where,  here,  there,  within,  without,  whither,, 
thither,  towards,  upwards,  do-vnwards,  the  right,  left,  whence, 
thence,  hence,  above,  below,  which  way  ?  this  way,  that  way,  &c. 
3.  Adverbs  of  number  and  order ;  as,  once,  twice,  thrice  ;  then, 
thereafter,  moreover,  fo  forth,  of  new,  finally,  lafily,  fird,  fecondly. 
thirdly,  &c.  4.  Adverbs,  of  the  manner,  quality,  &c.  And  thefe 
are  either  abfolute  ;  as,  fimply,  well,  ill,  bravely  ;  truly,  verily, 
certainly ;  happily,  perhaps,  no,  not ;  to  wit,  namely  ;  apart, 
together ;  lo !  behold  !  why  ?  whether,  & c.  or  comparative,  as 
more,  exceedingly  ;  lefs,  hardly,  well-nigh  ;  fo,  alike,  as  ;  other- 
wife,  differently,  &c. 

Conjunctions  are  reckoned  the  fixth  part  of  fpeech.  Thefe 
are  fuch  particles,  or  unvariable  words,  as  ferve  to  conjoin  words 
and  fe-ntences  together,  and  thereby  fliew  their  dependence  on  one 
another.  Of  thefe  there  are  the  following  forts.  1.  Copulatives  ; 
as,  and,  with;  neither,  nor.  2.  Disjundtives  ;  as,  either,  or.  3. 
Conceffives  ;  as,  though,  although,  albeit,  yet.  4.  Adverfatives  ; 
as,  but,  yet,  notwithdanding,  neverthelefs.  5.  Caufals  ;  as,  for, 
becaufe,  that.  6.  Illatives  ;  as,  therefore,  wherefore,  feeing,  fince. 
7.  Finals  ;  as,  that,  to  that  end.  8.  Conditionals  ;  as,  if,  provided, 
if  indeed.  9.  Exceptives  ;  as,  un  lefs,  except.  10.  Diminutives; 
as,  at  lead,  only.  1 1 .  Expletives  ;  as,  now,  truly,  indeed,  forfuoth, 
1 2.  Declaratives  ;  as  viz.  to  wit,  namely,  &c. 

Prepositions  are  the  feventh  part  of  fpeech  ;  and,  as  theii* 
name  implies,  are  fet  before  nouns  fubflantives  to  (hew  the  relation 
between  them,  and  alfo  the  manner,  order,  caufe,  time,  place,  and 
other  circumflances,  of  nouns  and  verbs  ;  as,  in,  to,  through,  by, 
before,  behind,  after,  from,  at,  againfl,  about,  among,  for,  with, 
beyond,  &c.  And  befides  this  feparate  ufe  of  prepofitions,  they  have 
another,  which  is  to  be  joined  in  compofition  with  a  vad  number  of 
nouns  and  verbs  ;  and  by  this  means  they  create  a  great  variety, 
and  give  a  peculiar  beauty,  fluency,  and  elegance  to  the  language  ; 
as  hath  been  before  intimated. 

Interjections  make  the  eighth  and  lafl  part  of  language;  thefe 
are  fmall  indeclinable  words  or  particles,  which  denote  the  afledHons 
and  paflions  of  the  mind,  independently  of  any  other  word  in  the 
fentence ;  as  in  calling,  ho !  foho  !  in  rejoicing,  as,  O  brave !  Some 
exprefs  grief ;  as,  ah !  alas !  wo  is  me!  lome  wonder  ;  as,  O  flrangej 
indeed  !  Some  praife  ;  as,  well  done  !  Some  averdon  ;  as,  away  ! 
fie !  tuflv!  Some  furprize  ;  as,  good  God !  what !  Some  fear ;  as,  ah  ! 
aha !  Some  fllence  ;  as,  hark !  hufh !  ’fl  !  Some  deridon  ;  as,  avaunt ! 
away  with!  Some  imprecation  ;  as,  wo,  pox  on’t!  Some  wifliing; 
as,  God  grant !  would  to  God  1  Some  deprecation  ;  as,  God  forbid  ! 

Concerning  all  thefe  particles,  which  make  the  four  lad  parts  of 

fpeech. 


GRAMMAR 


[1081 


fpeech,  this  in  general  may  be  obferved,  that  they  are  very  oftemufed 
interchangeably  the  one  for  the  other,  according  to  the  tenor  and  exi¬ 
gency  of  the  fentence  or  expreffion  ;  the  fame  word  being  now  an 
adverb,  then  a  conjunction,  fometimes  a  prepofition,  at  others  an 
interjection  ;  as  is  obvious  to  the  eye  of  every  obfervant  reader.  I 
lhall  now  proceed  to  the  lad  part  of  grammar,  viz. 

IV.  The  Syntaxis,  or  due  conftruCtion  of  words  in  fentences. 
A  fentence  is  an  expreffion  which  eonfifteth  at  lealt  of  two  words  ; 
as,  God  is,  John  readeth  ;  but  oftentimes  it  hath  three  or  more,  as, 
God  hateth  lyars,  but  his  countenance  doth  always  behold  the  up¬ 
right.  In  every  fentence  there  mud  be  found  a  noun  and  a  verb,  the 
firft  the  fubjedt  of  which  the  latter  doth  affirm  fomething,  as,  a  lye  is 
abominable. 

The  fyntaxis,  in  thofe  tongues  which  vary  the  terminations  of 
the  nouns  and  verbs,  is  divided  into  two  parts,  viz  concord  and  go¬ 
vernment.  Concord  is  the  agreement  of  words  in  number,  perfon, 
gender,  cafe,  &c.  Government  is  when  one  word  fo  governs  another, 
that  it  caufes  it  to  be  put  into  fome  fpecial  cafe  ;  and  therefore,  fmee 
all  cafes  of  Englifh  nouns  are  made  by  invariable  particles,  or  little 
words,  as  before  hath  been  taught,  it  plainly  appears  that  little  fyn- 
taCtical  government  is  to  be  expeCted  in  our  tongue,  and  that  it  is 
much  better  taught  'by  the  genius  thereof,  than  by  the  rules  of 
art. 

But  with  regard  to  concord,  fomewhat  is  ncceffary  to  be  faid  ; 
fince,  though  in  itfdffo  eafy,  it  is  fo  little  underltood  or  attended  to, 
in  either  fpeaking  or  writing,  amonglt  common  people.  It’s  rules  are 
few  and  plain,  and  are  as  follow.  1.  The  particles  a  and  an  mult 
never  be  let  before  nouns  of  the  plural  number  ;  but  the  before  fingu- 
lar  and  pl  ural ;  as,  a  man,  an  horfe,  the  man,  the  houfe.  2.  A  verb 
mull  agree  with  ks  noun  in  number  and  perfon,  as,  thou  readeft,  he 
heareth,  we  read.  3.  Two  nouns  Angular,  having  a  conjunction 
copulative  between  them,  require  a  plural  verb;  as,  the  king  and 
queen  reign,  not  reigns ;  his  juft-ice  and  goodnefs  were  (not  wasj  great. 
4.  Nouns  of  number,  or -collectives,  may  have  a  lingular  or  plural 
verb,  though  themfelves  be  lingular  ;  as,  The  mob  is,  or  are,  un¬ 
ruly;  the  parliament  is,  or  are,  fitting;  part  of  the  nation  was,  or 
were,  flairi.  5.  Any  fentence,  or  matter,  being  the  l'ubj ect  of  the 
verb,  requires  the  verb  to  be  put  in  the  lingular  number  ;  as,  early 
riling  is  healthful;  to  bclearned,  is  very  honourable.  6.  When  two 
nouns  -of  different  'numbers  are  connected  in  a  fentence  by  a  verb, 
the  verb  generally  agreeth  in  number  with  the  neared  ;  as,  nothing 
is  here  wanting  but  charms :  riches  are  too  often  a  fnare  to  men. 
The  rules  of  concord  between  the  fubdantive  and  adjedive,  the 
relative  and  antecedent,  have  in  our  tongue  no  place. 

And  when  thefe  or  any  other  rules  of  grammar  are  tranfgreffed  in 
fpeaking  or  writing,  fuch  a  default  is  called  a  folecifm,  or  an  im¬ 
propriety  of  fpeech,  wherein  the  expreffion  is  rude,  uncouth,  and 
barbarous.  It  is  faid  to  be  derived  from  the  Soli,  a  people  of  Attica 
in  Greece,  who  being  tranfplanted  to  Cilicia  in  Leffer  Afia,  quite 
lod  the  purity  of  their  mother-tongue,  and  became  remarkable,  and 
even  a  by-faying,  for  their  barbarous  pronunciation. 

As  fyllables  are  compofed  of  letters,  wmrds  of  fyllables,  and  fen- 
tenoes  of  words  ;  fo  periods  are  compofed  of  fentences,  and  a  dif- 
courfe  of  periods.  Every  period  ought  to  have  two  complete  fen¬ 
tences,  and  not  to  exceed  four.  And  that  the  period  may  be  juft  and 
agreeable,  the  expreffions  or  particular  fentences  fhould  not  be  too 
long,  but  fuch  as  may  render  the  whole  period  proportional  to  the 
breath  of  the  fpeaker,  and  the  voice  capable  of  repofing  at  conve¬ 
nient  intervals. 

A  Period  therefore  cannot  confill  of  lefs  than  two  fentences  or 
members ;  for  inftance,  1.  As  the  body  without  the  fpirit  is  dead  ; 

2.  fo  faith  without  works  is  dead  alfo. 

A  period  of  three  members  may  be  fuch  as  this;  1.  Seeing  that 
by  thee  we  enjoy  great  quietnefs,  and  that  very  worthy  deeds  are 
done  unto  this  nation  by  thy  providence;  2.  we  accept  it  always, 
and  in  all  places,  moft  noble  Felix,  with  all  thankfulnefs :  3.  yet 
that  I  be  not  further  tedious  to  thee,  1  pray  that  thou  wouldft  hear 
us,  of  thv  clemency,  a  few  words.  A  period  of  three  members 
more  fimple  :  1.  In  the  beginning  was  God,  2.  and  the  word  was 
with  God,  3.  and  the  word  was  God. 

A  period  of  four  fentences  or  members  :  1.  The  Father  judgeth 
no  man,  2.  but  hath  committed’all  judgment  to  the  Son  :  3.  that  all 
men  fhould  honour  the  Sofl^4.  even  as  they  honour  the  Father. 

In  writing,  we  ufe  feveral  Hops  or  paufes,  and  other  marks  or 
characters,  which  are  as  follow,  viz.  The  comma  (,)  which  Hops 
the  voice  while  you  tell  one.  The  femicolon  (;)  paufeth  while  you 
tell  two.  The  colon  (:)  while  you  tell  three;  and  the  period,  or 
full  Hop,  (.)  while  you  tell  four.  They  are  ufed  in  a  period  ac¬ 
cording  as  the  fenfe  of  each  feparate  member  is  more  complete,  and 
the  laft  or  full  flop  only  at  the  clofe  of  the  period. 

The  marks  or  characters  ufed  by  writers  are  thefe  : 

1.  An  interrogation  (?)  when  a  queftion  is  afked,  as.  Who? 

2.  A  note  of  admiration  (!)  as,  Was  ever  the  like  feen  ! 

3.  An  accent  (/),  ('),  more  commonly  ufed  in  French,  as,  dome , 
apres. 

4.  Anapoftrophe,  (')  as,  I'll,  for,  I  will. 

5.  An  afterifm  (*)  referring  to  fomewhat  in  the  margin. 

.  6.  An  obelifk  (t)  of  the  fame  ufe. 

7.  A  paragraph  (^|)  begins  a  new  head  or  fubjeCt. 

8.  A  feCtion  (§)  denotes  a  new  part  or  fubdiviiion  of  a  thing. 

9.  A  quotation  (“)  jfhews  a  palfage  quoted  from  an  author;  and 
clofes  with  (”). 

10.  An  index  (jfT),  a  hand  pointing  to  fomewhat  very  remark¬ 
able. 

ix.  An  hyphen  (-),  ufed  to  feparate  fyllables,  as,  god-head. 

12.  A  parenthefis  (  ),  bracket,  or  crotchet  [  ],  including  one 
fentence  within  another. 
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The  modern  grammars  are  ;  1.  For  the  Hebrew,  that  of  Pagni- 
nus,  the  edition  of  Hen.  Stephens,  or  le  Preux,  at  Geneva,  in 
1592;  that  of  Petrus  Martinius,  at  Rochel,  1592;  that  of  Buxtorf; 
that  of  Ludovicus  Deus,  in  three  languages  ;  that  of  Sixtinus  Amn- 

ma,  which  is  a  collection  from  Martinius  and  Buxtorf;  that  of 
Bellarmine,  wdth  the  notes  of  Muis:  thofe  of  F.  Sglanther,  of  W. 
Shickard,  and  of  ViCt.  Bythncr,  to  the  latter  of  which  is  annexed 
a  brief  account  of  the  Chaldee,  are  ufeful  for  beginners.  2.  For 
the  Chaldee,  the  beft  are  thole  of  Martinius,  Buxtorf,  and  Lud. 
•  Deus,  in  three  languages.  3.  For  the  Syriac,  thofe  of  Amira,  Mv- 
rieaeus,  Waferus,  and  Beveridge  ;  with  the  Chaldee  and  Syriac  ones 
of  Buxtorf,  of  Lud.  Deus  in  three  languages,  and  that  of  Lembden. 
4.  For  flie  Coptic,  the  Prodromus  Copticus,  and  Lingua  Tgyptiaca 
Reftituta  of  Kircher.  5.  For  the  Arabic,  that  of  Erpenius,  and  that 
of  Go!  ius,  which  is  only  Frpcnius’sa  little  augmented  ;  and  that  of 
Richardlon.  6.  For  the  Ethiopic,  that  of  J.  Ludolphus.  7.  For 
the  Perfian,  that  of  Lud.  Deus.  8.  For  the  Armenian,  thofq  of 
Schroder,  and  Galanus.  9.  For  the  Greek,  thofe  of  Mart.  Ru- 
landus,  Sylburgius,  F.  Mocquet,  Voffius,  Bufby,  and  Port  Royal. 
10.  For  the  Latin,  thofe  of  Defpauter,  the  Minerva  of  SanCtius, 
thofe  of  Voffius,  and  Sprat ;  that  of  Port  Royal,  which  is  only  a 
collection  from  the  relt ;  and  that  of  Lowe,  the  molt  exaCt  of  all. 

ll.  Fortiic  Italian,  thofe  of  Berger,  Lnnfredini,  Port  Royal,  and 

Veneroni.  12.  For  the  Spanilh,  thofe  of  Salazar,  Port  Roval,  the 
abbot  de  Vairac,  &c.  13.  For  the  Portuguefe,  that  of  Pereira. 

14.  For  the  French,  thofe  of  theabbe  Regnier,  and  F.  Buffier.  15. 
For  the  High  Dutch,  thofeof  Claius,  Li ertlburgenlis,  Schottelius, 
Boedicher,  and  Steinbach.  16.  For  the  Englifli,  thofe  of  Wallis, 
Brightland,  Greenwood,  Lowth,  and  Prieliley. 


Grammar,  philofophical,  is  that  which,  without  regarding  the 
feveral  idioms  of  particular  languages,  only  refpects  thofe  principles 
that  are  effential  to  them  all.  One  of  this  kind  wras  propofed  by  lord 
Bacon  ;  not  upon  the  analogy  of  words,  but  fuch  as  fhoulu  diligently 
examine  the  analogy  or  relation  between  words  and  things.  He 
difapproves  too  curious  an  inquiry  about  the  original  impofition  and 
etymology  of  names.  This  he  thinks  an  elegant,  and  as  it  were,  a 
waxen  iubjeCt,  that  may  be  handfomely  wrought  and  twilled,  but  is 
attended  with  little  truth  and  advantage.  But,  fays  he,  it  would  he 
a  noble  kind  of  grammar,  if  anyone  well  verfed  in  languages,  both 
the  learned  and  the  vulgar,  fhould  treat  of  their  various  properties, 
fhewing  wherein  each  of  them  excels  and  falls  fhort :  for  thus  lan¬ 
guages  might  be  enriched  by  mutual  commerce,  and  one  beautiful 
image  of  Ipeech,  or  one  grand  model  of  language,  for  juftly  expreffing 
the  fenfe  of  mankind,  be  formed  like  the  Venus  of  Apelles,  from 
the  excellencies  of  feveral.  And  thus  at  the  fame  time  we  fhould 
have  fome  confiderable  marks  of  the  genius  and  manners  of  people 
and  nations,  from  their  refpeCtive  languages. 

GRAMMARIAN,  Gr  ammaticus,  a  perfon  well  verfed  in 
grammar  ;  or  who  teaches  grammar. 

The  denomination  grammarian  is,  like  that  of  critic,  now'  fre¬ 
quently  ufed  as  a  term  of  reproach  ;  a  mere  grammarian  ;  a  dry, 

|  plodding  grammarian,  &c. 

If  the  name  have  loft  it’s  ancient  honour,  it  is  through  the  fault 
of  thofe  who  have  alfumed  it ;  by  their  treating  ofgrammarina  lowr, 
pedantic,  dogmatic  manner;  reducing  it  to  words  and  fyllables; 
and  dwelling  altogether  on  trifling  puerile  remarks,  and  cenfures  : 
whereas  it’s  ancient  office  was,  to  make  an  accurate  and  thorough 
examen  of  an  author  ;  to  enter  into  all  his  view's  ;  to  point  out  the 
beauties,  and  the  defeats  thereof;  to  diftinguifh  the  true  beauties 
from  the  falfe  ;  and  the  genuine  productions  of  an  author  from  the 
luppolititious  ;  that  is,  a  grammarian  was  then,  what  w’ecall  a  critic 
nowu 

Anciently  the  name  grammarian  was  a  title  of  honour,  literature, 
and  erudition  ;  being  given  to  perfons  accounted  learned  in  any  art 
or  faculty  whatever  ;  fo  that  the  ancient  grammarians,  called  alfo 
philohgers,  mult  not  be  confounded  with  the  grammatifts,  whofe  foie 
bufinefs  wTas,  to  teach  children  the  firft  elements  of  language.  Varro, 
Cicero,  Meftala,  and  even  J ulius  Caefar,  thought  it  no  dillionour  to 
be  ranked  among  grammarians,  who  had  many  privileges  granted  to 
them  by  the  Roman  emperors. 

GRAMPUS,  in  ichthyology,  the  delphimisorca  of  Linnaeus.  Sir 
Robert  Sibbald  gives  it  the  name  of  th  c  baleen  a  ;  but  he  dittinguilhes 
it  from  the  common  whale  by  it’s  fmaller  lize,  and  having  teeth  in 
i  both  the  jaw's  ;  and  his  account  of  the  teeth  of  this  fifh  differs  from 
that  of  Linnaeus  and  Artedi.  According  to  him,  there  are  thirty  in 
each  jaw  ;  thofe  before  are  blunt,  round,  and  {lender;  the  fartheft 
fliarp  and  thick ;  between  each  is  a  fpace  adapted  to  receive  the  teeth 
of  the  oppofite  jaw,  w'hen  the  mouth  is  clofed.  Paulus  Jovius  calls 
it  alfo  capidolius. 

The  (pout-hole  of  this  filh  is  in  the  neck  ;  the  fituation  and  num- 
;  her  of  the  fins  agree  with  the  dolphin  ;  the  colour  of  the  back  is 
black,  but  on  each  fhoulder  is  a  large  white  fpot,  the  iides  marbled 
with  black  and  white,  and  the  belly  of  a  lnow'y  whitenefs  ;  it’s 
length  is  from  fifteen  to  twenty-five  feet,  and  is  remarkably  thick  in 
proportion  to  it’s  length.  This  fifh  is  extremely  voracious  ;  deftroys 
the  porpelfe,  and  is  laid  to  be  a  great  enemy  to  the  whale,  faftening 
<-■  on  it  like  a  dog  on  a  bull,  till  it  roars  with  pain.  Th e  grampus  is 
'  fometimes  found  on  our  coafts,  but  moft  abounds  off  the  North 
Cape  in  Norway. 

GRANADO,  a  hollow  ball  or  fhell,  of'iron  or  other  metal, 
about  two  inches  and  a  half  in  diameter  ;  which  being  filled  w'ith 
fine  powder,  is  fet  on  fire  by  means  of  a  Imall  fufee  faltened  to  the 
touch-hole,  made  of  the  fame  compofition  as  that  of  a  bomb  :  as 
foon  as  the  fire  enters  the  fhell,  ii  burlts  into  many  pieces,  much  to 
the  damage  of  all  that  Hand  near. 
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"The  heft  way  to  fecure  a  man’s  body  from  the  effect  ot  a  granado, 

is,  to  lie  flat  down  on  the  ground,  before  it  burft. 

Thuanus  obferves,  that  the  firft  time granadoes  were  ufed,  was  at 
the  fiegc  ot  Wachtcndonck,  a  town  near  GueLdres  ;  and  that  the 
inventor  was  an  inhabitant  of  Venice,  who,  in  making  an  experi¬ 
ment  of  the  e-flea  thereof,  occafioned  two-thirds  of  that  city  to  be 
burnt ;  the  fire  being  kindled  by  the  fall  ot  a  granado. 

GRANARY,  a  building  to'lay  or  (tore  corn  in,  efpecially  that 

defigned  to  be  kept  a  conliderable  time. 

Experimental  philoiophv  has  proved  that  the  air  is  the  great  fourcc 
of  corruption  ;  keep  out  that,  and  all  is  kept  out  ;  and  the  molt 
corruptible  fubftances,  fuch  as  meal,  buttei,  milk,  and  the  like, 
have  been  preferved  trelh  tour  months  in  the  exhaufled  lcceiver  ot 

an  air-pump.  . 

They  have,  near  Grand  Cairo,  a  magazine  or  granary,  detended 
with  good  walls,  and  called  Joleph  s  granaries.  It  is  not  probable 
that  they  are  quite  lo  old  as  the  days  of  that  patriarch,  but  they 
abundantly  prove  the  utility  of  fuch  ftore-houles,  by  the  vaftquan- 

tities  of  grain  annually  preierved  in  them. 

Mauv  parts  of  Africa  abound  w ith  grana rics  of  this  kind. 

They  are  fo  many  deep  pits  made  in  the  folid  rock  ;  the  defeent 
into  them  is  but  juft  large  enough  for  a  man  to  go  down  into  them 
by,  but  they  grow'  larger  as  loon  as  the  perfon  is  in,  and  are  ufually 
fquare,  from  thirty  to  forty  feet  in  diameter.  In  thefe  the  great  men 
of  the  country  preferve  their  corn  ;  they  firft  ftrew  over  the  floor 
with  Itraw,  then  they  lay  on  the  corn  ;  ltill,  as  the  heap  riles,  pla¬ 
cing  a  thin  bed  of  ftraw  between  the  corn  and  the  lides,  as  they  did 
at  the  bottom.  In  this  manner  they  proceed  till  the  whole  cavity  is 
filled :  when  this  is  done,  they  cover  the  mouth  of  the  entrance  with 
a  fort  of  hurdte  of  green  boughs  of  trees,  interwoven  one  with  an¬ 
other,  This  they  cover  with  about  two  feet  thicknefs  of  fand,  and 
over  this  raife  a  ridge  of  earth,  well  beat  together,  in  order  to  throw 
off  the  rain  both  ways,  that  none  may  fettle  on  the  place  and  foak 
into  the  magazine. 

The  corn  thus  ftored  up  alw’avskeep  three,  four,  or  more  years 
very  good  ;  and,  not  unfrequently,  the  proprietor  being  taken  off 
by  the  feveritv  of  the  eaftern  governments,  under  which  they  live, 
the  magazineis  forgotten,  and  forne  accident  difeovering  it  many 
years  afterwards,  the  corn  is  almoft  always  found  perfedtly  good  in 

it.  All  the  care  they  take,  in  regard  to  the  corn,  is,  to  expofe  it 
two  or  three  days  to  the  fun’s  heat,  to  dry  it  thoroughly,  before  they 
carry  it  into  the  magazine. 

In  the  duchy  of  Lithuania,  and  in  the  Ukraine,  the  people  alw'ays 
preferve  their  corn  in  the  fame  manner  in  wells  or  pits  made  in  dry 
places;  but  in  thefe  countries  great  care  is  to  be  taken  in  the  open¬ 
ing  thefe  ftore-rooms;  for  if  people  defeend  into  them  before  they 
have  hadfufficicnt  communication  with  the  frefh  air,. they  areoften 
killed  by  the  damps  :  this,  however,  is  eafily  guarded  againft.  By 
thefe,  and  numerous  other  inftances  of  the  practice  of  other  coun¬ 
tries,  it  appears  evident,  that  the  advantage  of  thefe  fubterranean 
granaries  over  all  others  is  very  great. 

Though  thefe  are  to  be  recommended  before  all  others,  yet  the 
common  granaries  may,  w  ith  proper  care,  be  rendered  much  more 
ufeful  than  they  are  at  prefent.  The  grand  caution  neceffary  to  this 
purpofeis,  to  guard  againft  the  too  great  humidity,  w-hich  there  al¬ 
ways  is  in  places  where  there  is  a  great  number  of  doors  and  win¬ 
dows.  A  too  free  accefs  of  the  external  air  is  alfo  to  be  carefully 
guarded  againft  ;  for  this  brings  in  with  it  the  eggs  of  a  vaft  num¬ 
ber  of  different  infeifts,  w-hich  prey  upon  and  deltroy  the  corn.  A 
third  caution  is,  w-hen  the  corn  is  the  produce  of  the  country,  where 
it  is  preferved,  not  to  fill  the  place  with  the  crop  of  one  place  only, 
but  to  mix  the  harvefts  of  two  as  different  provinces  as  may  be,  the 
one  dry,  the  other  moift,  or  otherw-ife  differing  as  much  as  may  be ; 
thus  the  contrary  qualities  of  the  one  will  prevent  the  deftrudfion  of 
the  other.  Thefe  are  the  three  great  rules  to  prevent  the  corrupting 
of  corn  ;  but  when  the  mifehief  is  once  begun,  it  will  prove  very 
difficult  to  flop  it :  all  the  care  that  can  be  employed,  fhould  there¬ 
fore  be  taken  in  regard  to  thefe. 

The  two  great  cautions  to  be  obferved  in  the  eredting  of  granaries 
are,  to  make  them  fufficiently  ftrong,  and  to  expofe  them  to  the 
mod  drying  winds.  The  ordering  of  the  corn  in  many  parts  of 
England  is  thus  ;  tofeparate  it  fromduft  and  other  impurities  after 
itisthrefhed,  they  tofsit  with  fhovels  from  one  end  to  the  other  of 
a  long  and  large  room  ;  the  lighter  fubftances  fall  dow-n  in  the  mid¬ 
dle  of  the  room,  and  the  corn  only  is  carried  from  fide  to  fide,  or 
end  to  end  of  it.  After  this,  they  fereen  the  corn,  and,  then  bring¬ 
ing  it  into  the  granaries,  it  is  fpread  about  half  a  foot  thick,  and 
turned  from  time  to  time  about  twice  in  a  week  :  once  a  week  they 
alfo  repeat  the  fereening  it.  This  fort  of  management  they  continue 
about  tw-o  months,  and  after  that  they  lay  it  a  foot  thick  for  two 
months  more,  and  in  this  time  they  turn  it  once  a  week,  or  twice, 
if  the  fealon  be  damp,  and  now  and  then  fereen  it  again.  After 
about  five  or  fix  months,  they  raife  it  to  five  or  fix  feet  thicknefs  in 
the  heaps,  and  then  they  turn  it  once  or  twice  in  a  month,  and 
fereen  it  now  and  then.  VVhen  it  has  lain  two  years,  or  more,  they 
turn  it  once  in  two  months,  and  fereen  it  once  a  quarter,  and,  how 
long  foever  it  is  kept,  the  oftener  the  turning  and  fereening  is  re¬ 
peated,  the  better  the  grain  will  be  found  to  keep. 

It  is  proper  to  leave  an  area  of  a  yard  wide  on  every  fide  the  heap 
of  corn,  and  other  empty  fpaces,  into  w-hich  they  turn  and  tofs  the 
corn,  as  often  as  they  find  occafion.  In  Kent  they  make  two  fquare 
holes  at  each  end  of  the  floor,  and  one  round  in  the  middle,  by 
means  of  which  they  throw  the  corn  out  of  the  upper  into  the  lower 
rooms,  and  fo  up  again,  to  turn  and  air  it  the  better.  Their  fereens 
are  made  with  two  partitions,  to  feparate  the  duft  from  the  corn 
which  falls  into  a  bag ;  and  w-hen  fufficiently  full,  this  is  thrown 
away,  the  pure  and  good  corn  remaining  behind. 

Corn  has  by  thefe  means  been  kept  in  our  granaries  thirty  years  ; 


and  it  is  obferved,  that  the  longer  it  is  kept,  the  more  flour  it  yields 
in  proportion  to  the  corn,  and  the  purer  and  w-hiter  the  bread  is, 
the  fupcrfiuous  humidity  only  evaporating  in  the  keeping.  At  Zu¬ 
rich,  in  Switzerland,  they  keep  corn  eighty  years  or  longer,  by  the 
fame  forts  of  methods. 

The  public  granaries  at  Dnntzick  are  feven,  eight,  or  nine  ftories 
high,  having  a  funnel  in  the  midft  ofevery  floor  to  let  down  the  corn 
from  one  to  another.  They  are  built  fo  fecurely,  that  though  everv 
way  furrounded  with  w-ater,  the  corn  contracts  no  damp,  and  the 
veffels  have  the  convenience  of  coming  up  to  the  walls  for  their  la¬ 
ding.  The  Ruffians  preferve  their  corn  in  fubterranean  granaries  ot 
the  figure  of  a  fugar-loaf,  wide  below,  and  narrow-  at  top  :  the  lides 
are  well  plaiftered,  and  the  top  covered  with  ftones.  They  are  verv 
careful  to  have  the  corn  well  dried  before  it  is  laid  into  thefe  ftorc- 
houfes,  and  often  dry  it  by  means  of  ovens;  the  lummer  dry  wea¬ 
ther  being  too  fhort  to  eftedt  it  fufficiently. 

GRAND,  a  French  term,  fignifying  great ;  alfo  illuftrious,  pow- 
erful,  fplendid,  noble,  fublime,  lofty. 

Grand  dijirefs,  in  law-,  a  writ  of  general  dijlrefs  orfeizure. 

This  writ  lies  in  tw-o  cafes  :  either  when  the  tenant  or  defendant 
is  attached  and  appears  not,  but  makes  default ;  or  where  the  tenant 
or  defendant  hath  once  appeared,  and  after  makes  default.  On  fuch 
occalions,  this  writ  lies  by  common  law,  in  lieu  ot  a  petit  cape. 

Grand  gujio,  high  tafte,  is  a  term  ufed  by  painters  to  exprefs  that 
there  is  fomething  in  the  picture  very  great  and  extraordinary,  cal¬ 
culated  to  furprife,  pleafe,  andinftrudl. 

GRANDEE,  is  underftood  of  a  lord  of  the  firft  rank  or  prime 
quality. 

In  Spain,  the  term  grandees  is  ufed  abfolutely  to  denote  the  prime 
lords  of  the  court,  to  whom  the  king  has  once  given  leave  to  be 
covered  in  his  prelence :  there  are  fome  grandees  for  life  only  :  made 
by  the  king’s  faying  Amply,  Be  cqvered.  Others  are  grandees  by 
defeent ;  made  by  the  king's  faying,  Be  covered  for  thyfelf  and 
heirs.  'I  hefelaft  are  reputed  far  above  the  former. 

There  are  fome  who  have  three  or  four  grandeejhips  in  their  fa¬ 
mily. 

GRANDEUR,  greatnefs  (from  grand ,  great);  it  alfo  fignifies, 
excellency,  dignity,  noblcnefs,  fublimity,  lplendor,  pomp,  magnifi¬ 
cence. 

Grandeur  and  fublimity  of  ftyle,  eondfts  in  a  moft  exquifite 
choice  of  words,  polite  and  elegant,  bold  and  ponderous  ;  great 
dignity  of  tropes  and  figures,  which  it  ufeth  with  the  utmoft  free¬ 
dom,  fplendid  and  noble,  but  not  dazzling;  folemn  majefly  of  fen- 
tences,  abounding  with  grand  and  awful  ideas  ;  and  all  other  mag¬ 
nificent  furniture  of  periods,  numbers,  &c.  This  not  only  terrifies 
with  thunder,  and  flafhes  with  lightning,  but  ftrikes  with  thunder¬ 
bolts  :  or  like  a  mighty  rapid  torrent,  enlarged  with  winter  fnows, 
or  mountain  ftreams,  which  furioufly  bears  down  bridges,  banks, 
and  flood-gates,  lays  wafte  the  fields,  overturns  the  rocks  ;  and. 
where  it  finds  no  way,  will  force  one;  fo  it  bears  away  with  itfelf 
the  hearer  and  adverfary,  and  forces  them  to  go  wherever  it  pleafes 
to  ravilh  them. 

Longinus  had  a  judicious  tafte,  in  feledfing  the  moft  interefting 
incidents,  in  order  to  give  them  an  united  torce  and  effedt ;  this 
he  exemplifies  in  the  following  paffage  : 

“  Ye  pow’rs,  what  madnefs !  how  on  fhips  fo  frail 
(Tremendous  thought !)  can  thoughtlefs  mortals  fail  r 
For  ftormy  feasthey  quit  the  pleafing  plain, 

Plant  woods  in  waves,  and  dwell  amidft  the  main. 

Far  o’er  the  deep  (a  tracklefs  path)  they  go, 

And  wander  oceans  in  purfuit  of  w-oe. 

No  eafe  their  hearts,  no  reft  their  eyes  can  find, 

On  heav’n  their  looks,  and  on  the  w-aves  their  mind. 

Sunk  are  their  fpirits,  while  their  arms  they  rear. 

And  gods  are  weary’d  with  their  fruitlefs  prayer.”  Ar  ist^cs. 

A  glorious  ftrain  of  rhetoric  runs  through  the  TEneid,  which  is 
perhaps  the  nobleft  inftance  of  grandeur  in  poetry  that  we  can  read. 
If  any  thing  common  there  occurs,  it  receives  a  peculiar  turn,  and 
is  exalted  by  fome  trope,  or  beautified  with  a  figure.  Thus,  inftead 
of  wine,  fire,  bread;  Bacchus  cheers,  Vefta  warms,  andCercsfa- 
tiates  hunger. 

Nor  does  the  Britifh  Mxonides,  Milton,  among  the  modems, 
come  behind  any  of  the  ancients  in  the  magnific  ftyle,  being  pe¬ 
culiarly  happy  in  boldnefs  of  thought  and  energy  of  expreffion  ;  an 
example  of  which,  with  many  others  that  might  be  quoted,  we  find 
in  his  animated  defeription  of  the  expulfion  of  Satan  from  heaven  t 

- Him  th’  Almighty  Pow’r 

Hurl’d  headlong  flaming  from  th’  aethereal  fkv, 

With  hideous  ruin  and  combuftion,  down 
To  bottomlefs  perdition  :  there  to  dwell 
In  adamantine  chains  and  penal  fire. 

Who  durft  defy  th’  Omnipotent  to  arms. 

Nine  times  the  fpace  that  meafures  day  and  night 
To  mortal  man,  he  with  his  horrid  crew 
Lay  vanquifh’d,  rolling  in  the  fiery  gulf. 

Confounded,  tho’  immortal ! -  Par.  Loft,  B.  I. 

But  there  cannot  be  a  more  ftrikingor  more  beautiful  example  of 
grandeur ,  or  loftinefs  of  expreffion,  than  what  Longinus  has  taken 
notice  of  from  Mofes  j  “The  legiflator  of  the  Jews  ((ays  he, 
fedf.  9,)  no  ordinary  perfon,  having  a  juft  notion  of  the  power  and 
majefty  of  the  Deity,  has  expreffed  it  in  the  beginning  of  his  laws, 
in  the  following  words:  “  And  God  faid  :  (What  ?)  Let  there  be 
light,  and  there  was  light.  Let  the  earth  be  made,  and  it  was 
made.” 

The  image  of  a  thing  is  fometimes  much  heightened,  when  it 
is  expreffed  in  fo  undetermined  a  manner,  as  to  leave  the  mind  in 
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fufpence  what  bounds  to  fix  to  the  thought.  An  inftance  of  this 
occurs  in  Milton’s  defcription  of  the  fall  of  Satan  (Par.  Loft, 

B.  II). 

.  - - “  And  to  this  hour 

Down  had  been  falling.” 

Longinus  affigns  five  fources  of  the  grand  or  fublime  ;  viz.  bold- 
nefsor  grandeur  in  the  thoughts,  the  pathetic,  the  proper  application 
of  figures,  the  ufe  of  tropes  and  beautiful  expreffions,  and  a  mulical 
ftrufturc  and  arrangement  of  words.  See  the  article  Style. 

GRANDGOR,  is  ufed  in  Scotland  for  the  venereal  difeafe. 

GRANI,  in  our  ancient  writers,  muftachoes  or  whifkers  of  a 
beard. 

It  is  given  as  a  reafon  why  the  cup  is  refufed  to  the  laity,  quia 
barbati,  &  prolixos  babent  granos,  dum  paculum  inter  epitlas  Jumunt, 
prius  liquorepilos  infciunt,  quant  ori  infundunt :  “  becaufe  perfons  who 
wore  beards  had  long  whifkers,  and  when  they  railed  the  cup  to  their 
mouth,  they  fpilt  the  liquor  on  the  hair,  before  they  drank  it.  ’ 

GRANITES,  in  natural  hiftory,  are  defined  to  be  ftones  com- 
pofed  of  feparate  and  very  large  concretions,  rudely  compacted  to¬ 
gether,  fo  as  not  to  form  one  mafs  or  fubftance,  like  marble,  but 
to  remain  diftinct  from  each  other,  of  great  hardnefs  ;  giving  fire 
with  fteel,  not  fermenting  with  acids,  and  flowly  calcining  in  a 
ftrong  fire.  The  fpecies  of  this  genus  are  the  following  :  1.  The 
granite  with  a  black  ground,  having  a  flight  tindlureof  green  fpotted 
with  white  :  nodules  of  this  are  frequent  on  moft  of  our  Englifh 
fliores,  and  large  mafles  of  it  abound  in  the  pavements  of  the  itreets 
of  London.  2.  The  black  and  white  granite,  called  uoo’R-flone •  3. 
’Jihe granite  with  a  dufky  white  ground,  irregularly  and  thickly  (pot¬ 
ted  with  fmall  black  fpots  :  this  ftone  takes  a  very  fine  polith  and 
furface  ;  it  is  called  by  the  Italians  granitello,  and  by  modern  travel¬ 
lers  the  grey  granite  :  there  are  great  quantities  of  it  found  in  the  an¬ 
cient  temples  and  other  buildings  of  Egypt,  Afia,  and  Italy  ;  and 
there  is  fcarce  an  ifiand  in  the  Archipelago  that  does  not  abound 
with  it :  the  moft  common  granite  of  Europe  is  of  this  fpecies  ;  there 
are  large  quarries  of  it  in  the  provinces  of  Normandy  and  Provence, 
in  France,  where  it  is  ufed  for  door-cafes  and  chimney-pieces. 
4.  The  whit e  granite,  with  a  few  black  fpots,  found  in  nodules  and 
mafles  on  many  of  the  fliores  of  Europe.  5.  The  white  granite 
with  large  green  fpots  ;  this  is  a  beautiful  fpecies,  and  takes  a  fine 
polifli  and  furface :  there  are  ftrata  and  maffes  of  this  granite  in  the 
county  ofDowne  in  Ireland,  efpecially  about  Newry,  which  town 
is  partly  built  with  this  ftone.  6.  The  red,  black,  and  white  granite, 
commonly  known  by  the  name  of  oriental  granite.  The  oriental 
granite  of  the  moderns,  is  the  ftone  deferibed  by  the  ancients  under 
the  name  of pyropascilos  and  fyenites,  and  from  it’s  extreme  hardnefs 
and  beauty  has  been  always  greatly  efleemed.  It  is,  when  in  it’s 
rough  ftate,  a  very  rude,  coarfe,  and  irregular  mafs,  but  of  a  very 
firm  and  compact  ftrudture,  and  is  of  a  very  beautiful  pale  red, 
variegated  with  white  and  black  ;  the  red  parts  are  of  an  irregular 
ftru&ure  and  marbly  appearance.  The  white  are  tubular,  or  com- 
pofed  of  flat  concretions,  and  many  of  them  are  very  bright  and  pel¬ 
lucid,  others  of  rough  furfaces  and  femi-opake  ;  the  former  ar  com- 
pofed  of  a  talcy,  the  latter  of  an  earthy  cryftal.  The  black  parts  are 
plainly  foliaceous,  and  are  compofed  of  a  black,  cryftalline  talc. 
And  befide  thefe,  there  are,  in  different  parts  of  the  ftone,  many 
flakes  both  of  black  and  white  unaltered  talc.  The  whole  is  of  a 
very  Angular  hardnefs,  but  takes  an  extremely  elegant  and  beautiful 
polifli.  7.  The  granite  of  a  pale  yellowifli  colour,  fpotted  with 
fmall  irregular  black  fpots.  8.  The  granite  of  a  fine  grafs-green  co¬ 
lour,  thickly  fpotted  with  black:  this  is  a  rare  but  elegant  ftone  ; 
fmall  nodules  of  it  are  fometimes  found  on  our  fhores;  and  granite 
of  this  fpecies  is  alfo  dug  near  Sienna,  in  Italy. 

GRANI  VOROUS  animals,  fuch  as  feed  upon  corn,  or  any  other 
grain  or  feeds. 

GRANT,  inlaw,  a.gift  in  writing  of  fomething  incorporeal, 
not  lying  in  livery,  and  which  cannot  be  aptly  palled  or  conveyed 
by  word  only  ;  as  rents,  reverfions,  fervices,  advowfons  in  grofs, 
tythes,  &e. 

Or,  it  is  a  gift  made  by  fuch  perfons  as  cannot  give  but  by  deed  ; 
as  the  king,  and  all  bodies  politic.  See  Donation. 

This  difference  is  often  in  fpcech,  neglected  ;  and  the  word 
grant  taken  generally  for  any  gift  whatfoever,  made  of  any  thing, 
by  any  perfon. 

When  perfons  non  fance  memorice  make  grants,  they  may  be  good 
as  to  themfelves,  though  voidable  by  their  heirs,  &c.  and  notwith- 
ftanding  infants  and  femes-covert  are  prohibited  by  law  to  be  grant¬ 
ors,  yet  they  may  be  grantees :  however,  an  infant,  vrhen  at  his 
full  age,  may  difagree  to  his  grant,  and  the  hufband  to  that  made  to 
his  wife. 

All  grants  are  expounded  according  to  the  fubftance  of  the  deed 
in  a  reafonable  fenfe,  and  agreeable  to  the  intent  of  the  parties.  In 
cafe  a  perfon  grants  a  rent-charge  out  of  land,  and  he  has  then 
nothing  in  the  fame,  admitting  he  afterwards  purchafes  the  land, 
neverthelefs  the  grant  is  void.  And  the  law  does  not  allow  of  grants 
of  tithes  only,  or  imperfect  intereft,  or  of  things  that  are  merely 
future.  Likewife  grants  may  be  void  on  account  of  uncertainty, 
impoflibility,  being  againft  the  law,  &c. 

Grant  of  the  king  is  good  for  himfelf  and  his  fuccefiors,  though 
they  are  nor  named  therein  :  but  the  king  may  not  grant  away  an 
eftate  tail  in  the  crown. 

A  grant  tending  to  a  monopoly  cannot  be  made  by  the  king,  to 
the  detriment  of  the  intereft  and  liberty  of  the  fubjedt ;  neither  can 
the  king  make  a  grant  non  objianie  any  ftatute,  made  or  to  be  made  ; 
for  if  he  does,  any  fubfequent  ftatute,  prohibiting  what  is  granted, 
will  be  a  revocation  of  the  grant ;  yet  there  may  be  a  non  obflante  to 
a  former  grant  made  by  the  king,  where  he  has  been  deceived  in 
fuch  grant ,  or  where  it  contains  more  than  what  was  intended  to 
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be  granted,  or  there  is  any  deceit  in  the  confideration,  See.  bv  which 
the  Hr ll  grant  becomes  void. 

GRANULATION,  in  chemiftry,  is  the  reducing  metals  to 
fmall  grains  or  globules,  in  order  to  promote  their  fufion,  and  mix¬ 
ture  with  other  metals. 

L  is  done  by  melting  them,  and,  when  in  fufion,  cafting  them 
from  a  certain  height  into  cold  water  ;  in  which  they  congeal  into 
granules,  as  required,  and  are  hereby  rendered  more  eafy  to  be  dif- 
folved.  7  he  beft  way  is,  to  pour  the  fluid  metal  through  a  colan¬ 
der,  or  a  new  birchen  broom,  or  to  agitate  the  water  with  the  broom, 
t  ius  giving  it  a  circular  motion  whilft  the  metal  is  poured  in. 
Gopper  is  granulated  for  making  Brass  in  a  cylindrical  wooden  re- 
fervoir,  four  or  five  feet  deep,  in  which  a  circular  brafs  or  copper 
bottom  may  be  raifed  or  lowered  by  means  of  a  chain.  The  refer- 
voir  is  covered  with  a  copper  lid,  in  the  middle  of  which  is  a  hole 
half  a  foot  in  diameter,  intended  to  receive  an  iron  ladle  pierced 
with  holes  and  coated  with  clay.  The  refervoir  being  filled  with 
water,  the  melted  copper  is  poured  through  the  holes  in  the  ladle 
into  the  water ;  where  it  is  broken  by  it’s  fall  into  fmaller  drops  or 
grains,  rendered  folid  by  the  cold  water,  and  collected  in  the  move- 
able  bottom,  which  is  raifed  by  the  annexed  chain,  that  (he granu¬ 
lated  copper  may  be  taken  out. 

Lead,  tin,  and  brafs,  which  are  very  brittle,  when  they  are  fo  hot 
as  to  bealmoftfufed,  may  be  granulated  by  pouring  them,  in  a  ftate 
of  fufion,  into  a  box,  the  inner  furface  of  which  is  rubbed  with 
powdered  chalk,  and  by  fhaking  the  box  :  the  metals  in  the  box  are 
no  fooner  become  folid,  and  confequently  very  brittle,  than  they 
are  fhivered,  by  being  dafhed  againft  the  fides  of  the  veflel  into  a 
fine  duff.  Silver  and  gold,  the  more  tenacious  metals,  muff  be  gra¬ 
nulated  in  either  of  the  firft  methods  above  mentioned  with  water. 
Bh^  term  granulation  is  alfo  applied  to  gunpowder. 

GRAPE,  the  fruit  of  the  vine.  See  the  articles  Vine  and  Wine. 

Grape  -/hot,  in  military  affairs,  is  a  combination  of  fmall  fliot, 
put  into  a  thick  canvafs  bag,  and  corded  ftrongly  together,  fo  as  to 
form  a  kind  of  cylinder,  whofe  diameter  is  equal  to  that  of  the  ball 
adapted  to  the  cannon. 

Grapes,  in  farriery,  a  term  ufed  to  fignify  the  arrets  or  man¬ 
gey  tumours  that  happen  in  a  horfe’«  leg. 

GRAPNEL,  or  Grappling,  on  fhip-board,  a  kind  of  fmall 
anchor  for  boats  or  gallies  to  ride  by.  It  differs  from  other  anchors, 
as  having  four  or  five  flukes  and  no  fnack,  though  there  are  fome 
with  three  flukes,  with  which  they  ufe  to  fweep  for  hawfer  orfmall 
cables.  In  men  of  war  alfo,  the,  grapnels,  or  at  leaf!  a  lighter  kind 
of  them,  whofe  flukes  are  furniftied  with  ftrong  barbs  on  their 
points,  are  ufed  to  be  thrown  into  an  enemy’s  ftiip,  in  order  to  catch 
hold  of  fome  of  her  gratings,  rails,  gun-wales,  &c.  this  is  done  in 
order  to  boarding  of  her.  They  are  particularly  ufeful  in  fire- 
jhips,  and  called  fire-grapplings. 

GRAPPLE,  in  the  manege.  A  horfe  isfaid  to  grapple  with  one 
or  both  legs,  when  he  catches  or  raifes  them  more  haftily  and  higher 
than  ordinary,  as  if  he  were  curvetting. 

GRASS,  gramen,  in  botany,  is  a  general  name  for  moft  of  the 
herbaceous  plants  ufed  in  feeding  cattle. 

Mr.  Ray  has  ranged  the  feveral  fpecies  of  graf s  in  the  following 
order,  viz.  wheat -grafs,  sye-grafs ,  darnel -grafs,  panick-grafs,  canary - 
grafs,  fox-tail-^ra/i,  cat’s-tail-^ra/},  hedge-hog-£r«/r,  cveficd-grafs, 
oat  -grafs,  cock's-toot-grafs,  buck  -grafs,  and  millct-^ra/}.  Thefe 
and  other  graffes  Linnxus  has  arranged  into  diftindt  genera. 

The  belt  leafon  for  fawing  grafs  Iced  is  the  latter  end  of  Auguft, 
and  the  beginning  of  September,  that  the  grafs  may  be  well  rooted 
before  the  froft  fets  in,  which  is  apt  to  turn  the  plants  out  of  the 
ground,  when  they  are  not  well  rooted.  This  feed  fhould  be  fown 
in  moift  weather,  or  when  there  is  a  profpedl  of  fhowers,  which 
will  foon  bring  the  grafs  up  ;  for,  the  earth  being  at  that  feafon 
warm,  the  moifture  wili  caufe  the  feed  to  vegetate  in  a  few  days  : 
but,  where  this  cannot  be  performed  in  autumn,  the  feeds  may  he 
fown  in  the  fpring  ;  towards  the  middle  of  March  will  be  a  good 
time,  if  the  feafon  proves  favourable. 

The  land  on  which  grafs  feed  is  intended  to  be  fown,  fhould  be 
well  plowed,  and  cleared  from  the  roots  of  noxious  weeds,  fuch  as 
couc h-grajs,  fern,  rufhes,  heath,  gorfe,  broom,  reft-harrow,  &c. 
which,  if  left  in  the  ground,  will  foon  get  the  better  of  the  grafs , 
and  over-run  the  land.  Therefore,  in  fuch  places  where  either  of 
thefe  weeds  abound,  it  will  be  a  good  method  to  plow  up  the  furface 
in  April,  and  let  it  lie  fome  time  to  dry  ;  then  lay  it  in  lmall  heaps, 
and  burn  it.  7  he  afhes  fo  produced,  when  fpread  on  the  land,  will 
be  a  good  manure  for  it.  The  method  of  burning  the  land  is  par¬ 
ticularly  uleful  ;  efpecially,  if  it  is  a  cold  ftiff  foil  ;  but  where  couch- 
grafs,  fern,  or  reft-harrow,  is  in  plenty,  whofe  roots  run  far  under¬ 
ground,  the  land  muft  be  plowed  two  or  three  times  pretty  deep 
in  dry  weather,  and  the  roots  carefully  harrowed  off  each  plowing  ; 
whicn  is  the  moft  fure  method  to  deftroy  them.  Where  the  land 
is  very  low,  and  of  a  ftiff  clayey  nature,  which  holds  water  in  win¬ 
ter,  it  will  be  of  lingular  fervice  to  make  fome  under-ground  drains 
to  carry  off  the  wet ;  which,  if  detained  too  long  on  the  ground, 
will  render  the  grafs  four.  7’he  method  of  making  thefe  drains  is 
preferibed  under  the  article  Land,  which  fee. 

Before  the  feed  is  fown,  the  furface  of  the  ground  Ihould-be  made 
level  and  fine,  otherwife  the  feed  will  be  buried  unequal.  The 
quantity  of  grafs-f ced  for  an  acre  of  land  is  ulually  three  bufheUs, 
if  the  feed  is  Clean,  otherwife  there  muft  be  a  much  greater  quan¬ 
tity  allowed  ;  when  the  feed  is  fown,  it  muft  be  gently  harrowed 
in,  and  the  ground  rolled  with  a  wooden  roller  ;  which  will  make 
the  furface  even,  and  prevent  the  feeds  being  blown  in  patches. 
When  the  grafs  comes  up,  if  there  lhould  be  any  bare  fpots,  where 
the  feed  has  not  grown,  they  may  be  fown  again,  and  the  ground 
rolled,  which  will  fix  the  feed  ;  and  the  firft  kindly  fhowers  will 
bring  up  Che  grafs,  and  make  it  very  thick, 
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Some  people  mix  clover  and  rye-grafs  together,  allowing  ten 
pounds  of  clover,  and  one  bufhel  of  r.y e-gra/s,  to  an  acre  :  but 
this  is  only  to  be  done  where  the  land  is  deligned  to  remain  but 
three  or  four  years  in  pafture,  becaufe  neither  of  thefe  kinds  are  or 
long  duration;  fo  that,  where  the  land  is  defigncd  to  be  laid  down 
for  many  years,  it  will  be  proper  to  fow  with  the. gt  ajs-iQed  fome 
white  trefoil,  or  Dutch  clover;  which  is  an  abiding  plant,  and 
fpreads  clofe  on  the  furface  of  the  ground,  fending  forth  roots  at 
every  joint ;  and  makes  the  clofeft  fwa/d  of^ny,  and  is  the  fweeteit 
feed  for  cattle:  fo  that,  whenever  land  is  .laid  down  to  pafture, 
there  Ihould  alw'ays  be  lix  or  eight  pounds  of  this  leed  fown  upon 
each  acre* 

The  following  fpring,  if  there  fhould  be  any  thirties,  ragwort, 
or  Rich  Other  troublefome  weeds,  come  up  among  the  graft,  they 
fhould  carefully  be  cut  up  with  a  fpaddlc  before  they  grow  large  ; 
and  this  fhould  be  repeated  two  or  three  times  in  the  fummer, 
which  will  effectually  deftrov  them. ;  for,  if  thefe  plants  are  fuffered 
to  ripen  their  feeds,,  they  will  be  blown  all  over  the  ground  ;  their 
feeds  having  down  adhering  to  them,  which  aflirts  their  tranfporta- 
tion  ;  fo  that  they  are  often  carried  by  the  wind  to  a  great  diftance, 
and  thereby  become  very  troublefome  weeds  to  the  grafs.  For  want 
of  this  care,  how  many  paftures  may  be  feen  almoft  over-run  with 
thefe  weeds,  efpecially  the  ragwort ;  when  a  fmall  expence,  if  ap¬ 
plied  in  time,  would  have  intircly  extirpated  them  !  for  a  man  may 
go  over  feveral  acres  of  land  in  one  day  with  a  fpaddle,  and  cut  up 
The  weeds  j  uft  below  the  furface  of  the  ground,  turning  their  roots 
upwards  ;  which  if  done  in  dry  weather,  they  will  foon  decay  ;  but 
this  murt  always  be  performed  before  the  plants  come  to  have  their 
feeds  formed  ;  becaufe  after  that  many  forts  will  live  long  enough  to 
nourifh  their  feeds  after  they  are  cut,  fo  as  to  ripen  them :  and  there 
will  be  a  fupply  of  weeds  for  fome  years  after,  which  cannot  be  ex¬ 
tirpated  without  a  much  greater  expence. 

The  proper  management  of  partureland  is  the  lead  underrtood  of 
anv  part  of  agriculture  :  the  farmers  never  have  attended  to  this, 
being  more  inclined  to  the  plough  :  though  fhe  profit  attending  that 
has  not  of  late  years  been  fo  great  as  to  encourage  them  in  that  part 
of  hulbandry  :  but  thefe  people  never  think  of  laying  down  land  for 
pafture,  to  continue  longer  than  three  years  ;  at  the  end  of  which 
thev  plow  it  up  again,  to  fow  it  with  grain. 

Their  ufual  method  is  to  low  ry e-grafs  and  trefoil  with  barley, 
when  they  intend  to  lay  down  the  ground  ;  or  fometimes  fow  only 
clover  with  the  barley  ;  nor  is  it  poffible  to  convince  thefe  people 
of  their  error  in  fowing  corn  with  this  grafs  ;  which  they  affirm  to 
be  ufeful  in  fhading  the  grafs;  not  conlidering  how  much  the  corn 
draws  away  the  nourilhment  from  the  grafs :  but  it  is  in  vain  to 
write  to  thefe  people,  who  are  not  to  be  convinced,  either  by  argu¬ 
ment  or  experiment ;  fo  much  are  they  led  by  cultom,  as  not  to  be 
led  or  driven  out  of  their  own  methods  ;  but,  as  their  practice  of 
hulbandry  has  greatly  leffened  the  circumftances  of  the  farmers,  fo 
that  the  lands  are  daily  falling  into  the  hands  of  the  owners,  there¬ 
fore,  this  part  of  hulbandry  lliould  by  them  be  principally  attended 
to,  as  it  may  be  carried  on  with  a  much  lefs  expence  :  for  pafture 
land  requires  but  few  hands  to  manage  ;  whereas  the  fowing  of  corn 
is  attended  with  great  expence,  and  the  profit  is  very  precarious  : 
but  wlieMhis  is  attended  with  fuccefs,  and  the  grain  at  a  moderate 
price,  i£the  whole  labour  is  to  be  paid  for,  there  will  be  little  coin¬ 
ing  to  the  owner  for  rent,  when  the  balance  is  fairly  ftated  ;  but  in 
this  moft  gentlemen  deceive  themfclves,  and  often  luppofe  they  gain 
by  farming,  when,  perhaps,  the  whole  rent  of  the  land  is  ioit: 
therefore,  to  avoid  the  trouble  which  attends  this  fort  of  hulbandry, 
it  will  be  the  bell  method  to  turn  as  much  of  their  land  into  pafture, 
as  they  can  ;  which,  by  grazing  and  feeding  of  Iheep,  will  be  attend¬ 
ed  with  little  expence,  and  a  lure  profit. 

Grass -Plats,  and  Green  IValfo. 

Thefe  are  made,  for  the  moft  part,  not  by  fowing  gra/i-feed,  but 
by  laying  turfs  :  and  indeed,  the  turfs  from  a  fine  common  or  dow  n, 
are  much  preferable  to  fown  grafs:  but  if  walks  or  plats  are  to  be 
made  by  fowing,  the  beft  way  is,  to  procure  the  feed  from  thofe  paf¬ 
tures  where,  the  grafs  is  naturally  fine  and  clear,  or  elfe  the  trouble 
of  keeping  it  from  fpiry  or  benty  grafs  will  be  very  great,  and  it 
will  fcarce  ever  look  handfome. 

In  order  to  fow  0772/r-walks,  the  ground  muff  be  firft  dug  ;  and 
when  it  has  been  firft  dreffed  and  laid  even,  it  mull  be  very  carefully 
raked  over,  and  all  the  clods  and  (tones  taken  off,  and  then  covered 
over  an  inch  thick  with  good  mould.  This  being  done,  the  feed  is 
to  be  fown  pretty  thick,  that  it  may  come  up  clofe  and  Ihort ;  it  muft 
then  be  raked  over  again,  to  cover  the  feed,  that  if  the  weather 
Ihould  happen  to  be  windy,  it  may  not  be  blown  away.  It  ought 
alfo  to  be  obferved,  that  where  grafs  is  fown  in  gardens,  either  for 
lawns  or  walks,  there  Ihould  always  be  a  good  quantity  of  the  white 
trefoil  or  Dutch  clover  fown  with  it ;  for  this  will  make  a  fine  turf 
much  fooner  than  any  other  fown  grafs ,  and  will  continue  a  better 
verdure  than  any  other  of  the  grafs  tribe. 

In  order  to  keepgra/f-plats  or  walks  handfome,  and  in  good  order, 
you  may  fow  in  autumn  trefh  leed  over  any  places  that  are  not  well 
filled,  or  where  the  grafs  is  dead  :  but^  nothing  improves,  grafs  fo 
much,  as  mowing  and  conltant  rolling. 

When  turf  is  laid  in  gardens,  it  is  a  general  pradlice  to  cover  the' 
furface  of  the  ground  under  the  turf,  either  with  land  or  very  poor 
earth:  the  defign  of  this  is,  to  keep  the  grafs  fine,  by  preventing 
it’s  growing  too  rank.  This  is  proper  enough  for  very  rich  ground” 
but  u  is  not  fo  tbrfuch  land  as  is  but  middling,  or  poor  ;  for  when 
this  is  pradtiled  in  luch  placets,  the  grafs  will  loon  wear  out  and  de¬ 
cay  in  patches. 

When  turf  is  taken  from  a  common  or  down,  fuch  ought  to  be 
chofen  as  is  free  from  weeds  :  and  when  it  is  deligned  to  remain 
for  years  without  renewing,  a  drefting  Ihould  be  laid  upon  it  every 


other  year,  either  of  very  rotten  dung,  allies,  or,  where  it  can  be 
ealily  procured,  very  rotten  tan  ;  but  thefe  dreflings  Ihould  belaid 
on  early  in  the  winter,  that  the  rain  may  wafh  them  into  the  ground, 
otherwife  they  will  occafion  the  grafs  to  burn,  when  the  warmth  of 
the  fummer  begins.  Where  grafs  is, fo  dreffed,  and  kept  well,  rolled 
and  , mowed,  it  may  be  kept  very  beautiful  for  many  years:  but 
where  it  is  not  dreffed,  or  fed  with  fheep,  it  will  rarely  continue 
handfome  more  than  eight  or  ten  years. 

GRASSHOPPER,  a  fpecies  of gryllus.  See  the  article  Locust. 

GRAT1CULAUON,  is  the  dividing  a  diaugfft  or  defign. into 
fquares,  in  order  to  reduce  it  thereby. 

GRATINGS,  in  a  fhip,  a  kind  of  lattice-work  formed  ofledges 
and  battins,  the  fquare  holes  of  which'  being  three  or  four  inches 
wide,  are  for  the  current  footing  of  men  over  hatch-ways,  to  give 
air  below,  and  vent  for  the  fmoke  in  an  engagement. 

GRATITUDE,  in  ethics,  a  virtue  difpofing  the  mind  to  an  in¬ 
ward  fenfe  and  outward  acknowledgment  of  benefits  received. 

GRAVE  accent,  in  grammar,  expreffed  thus  ('),  Ihews  that  the 
voice  is  to  bedepreifed;  and  fhe  fyllable,  over  which  it  Is  placed, 
pronounced  in  a  low-,  deep  tone.  Refer  to  Syftem  of  Grammar, 
p.  1081. 

Grave,  in  mufic,  is_ applied  to  a  found  which  is  of  a  low  or 
deep  tone. 

The  thicker  the  chord  or  firing,  the  more  grave  is  the  note  or 
tone  ;  and  the  fmaller,  the  more  acute.  The  gravity  of  founds  de¬ 
pends  on  the  flownefs  of  the  vibratory  motions  of  fhe  chord  ;  and 
their  acutenefs,  on  it’s  quick  vibrations. 

^  Grave  in  the  Italian  mufic,  denotes  the  flowed:  movement. 
Confult  the  Syftem. 

Grave  is  alfo  ufed  fora  tomb,  wherein  a  perfon  defundt  bs 
interred. 

GRAVEL,  in  natural  hiftory,  is  a  congeries  of  fmall  pebbles, 
which,  being  mixed  with  a  rtiff  loam,  makes  lading  and  elegant 
walks  in  our  gardens.  Opinions,  with  regard  to  the  choice  of  gravel, 
are  various  ;  fome  are  for  having  it  as  white  as  poffible,  and  in  order 
to  render  it  the  more  fo,  caufe  the  walks  to  be  often  rolled  with 
Hone  rollers,  which  add  a  whitenefs  to  the  furfece.  But  this  renders 
them  very  troublefome  to  the  eyes,  by  reflc&ing  too  flrongly  the 
rays  of  light :  fuch  gravel ,  therefore,  as  will  lie  fmooth  and  refledt 
the  lead,  Ihould  be  preferred.  Again,  feme  fereen  the  gravel  too 
fine,  but  this  is  an  error  ;  for  if  it  be  call  into  a  round  heap,  and  the 
great  ftones  only  raked  off,  it  will  be  the  better.  There  are  many 
kinds  of  gravel  which  do  not  bind,  and  by  this  meansxaijfe  a  con¬ 
tinual  trouble  of  rolling,  to  little  or  no  purpofe  ;  as  for  fuch,  if  the 
gravel  be  loqfe  or  fandv,  you  Ihould  take  one  load  of  ftrong  loam  and 
tw’o  of  gravel,  and  fo  call  them  well  together. 

Gra  vfL-walks.  The  month  of  April  is  the  propereft  time  for 
laying  gravel;  for  it  is  not  prudent  to  do  it  fooner,  or  to  lay  walks 
in  any  of  the  winter  months  before  that  time.  In  making  thefe 
walks,  great  care  muft  be  had  to  the  level  of  the  ground,  fo  as  to 
lay  the  w'alks  with  eafy  defeents  toward  the  low  parts  of  the  ground, 
that  the  wet  may  be  eafily  drained  off:  but  when  the  ground  is  level, 
it  will  be  proper  to  have  fink-ftones  laid  by  the  fides  of  the  walk, 
and  at  convenient  diftances,  to  let  off  the  wet ;  and  when  the  ground 
is  naturally  dry,  the  drains  from  the  fink-holes  may  be  contrived 
fo  as  to  convey  the  w'ater  into  feifpools,  from  which  the  water  will 
loak  away  in  a  Ihort  time  ;  but  in  wet  lands  there  Ihould  be  under¬ 
ground  drains,  to  convey  the  water  off,  either  into  ponds,  ditches, 
or  the  neareft  place  proper  to  receive  it.  Some  are  apt  to  lay  gravel- 
walks  too  round,  but  this  is  an  error  ;  becaufe  they  are  nor  logood 
to  walk  upon;  and  belides,  it  makes  them  look  narrow;  one  inch 
is  enough  in  a  crown  of  five  feet ;  and  it  will  be  fufficient,  if  a 
walk  be  10  feet  wide,  that  it  lies  two  inches  higher  in  the  middle 
than  it  does  on  each  fide  ;  if  15  feet,  three  inches  ;  if  20  feet,  four 
inches  ;  and  fo  in  proportion.  For  the  depth  of  gravel-walks,  fix 
or  eight  inches  may  do  well  enough  ;  and  a  foot  in  thicknefs  will 
be  fulficient  for  any  ;  but  then  there  lliould  always  be  a  depth  of 
rubbilh  laid  under  the  gravel,  efpecially  if  the ’ground  be  wet. 
Refer  to  Treatife  on  Gardening,  p.  997. 

Gravel  and  grafs  are  the  natural  ornaments  of  a  country  foat. 
The  gravel  of  England  as  much  excels  that  of  France,  Holland, 
Flanders,  &c.  as  the  grafs  does.  We  have  feveral  forts  of  gravel  in 
the  different  parts  of  England,  but  that  which  is  common  on  Black- 
heath  is  the  moft  valuable  fort  for  garden-walks,  as  it  confifts  of 
round,  even,  and  beautiful  pebbles,  and,  when  mixed  with  a  ftiff 
loam,  binds  well,  and  keeps  in  order  the  longed  of  all  gravel. 

Gravel,  in  medicine,  a  difeafe  of  the  bladder  and  kidnies,  oc- 
cafioned  by  a  gritty  colleiftion  of  matter  therein,  whereby  the  due 
fecretion  and  excretion  of  the  urine  are  impeded.  The  calculus  is 
a  fubftance  compofed  of  earth  and  a  very  large  fhare  of  air,  concre¬ 
ted  in  the  renal  duds  ;  and  either  remains  therein,  or  drops  down 
in  the  urinary  bladder.  In  order  to  prevent  thofe  fairs  from  (hoot¬ 
ing  into  cryftals,  lixivial  falts  feem  to  be  extremely  proper.  Next 
to  keep  the  cryftals  from  coalefcing  into  a  calculous  fubftance,'  oily 
medicines  arc  very  efficacious.  And  this  rule  ought  always  to  take 
place,  with  regard  to  diet  as  well  a,s  medicines. 

The  following  recipe  is  affirmed  to  be  a  certain  cure  for  the  gravel 
and  ftone  :  Take  a  large  handful  of  the  fibres  of  garden  leeks’,  put 
thefe  to  two  quarts  of  loft  water  ;  let  them  be  clofe  covered,  and 
limmer  gently  over  the  fire,  till  reduced  to  one  ;  then  pour  it  qff, 
and  drink  a  pint  in  the  courfe  of  the  day,  divided,  morning,  noon, 
and  night.  This  is  a  fufficient  quantity  for  a  man  or  woman.  Sec 
the  article  Stone. 

GRAVER,  a  fteel  inftrument,  ferving  toengrave  on  metals.  The 
graver  confifts  of  four  lides  or  faces,  and  the  point  ufually  terminates 
in  a  lozenge  :  in  fome  it  is  round,  and  in  others  fquare.  The  round 
point  is  beft  for  lcoring  lines,  the  fquare  for  cutting  broad  and  deep, 
and  the  lozenge  for  more  delicate  and  fine  ftrokes  and  fcratches.  Le 
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Boifc  recommends  thofe  of  a  form  betwixt  the  fquare  and  lozenge, 
bee  Engraving. 

Thejvwm  (hould  be  made  of  the  bed:  heel,  which  mnfl  be  drawn 
out  into  fmall  rods  with  a  charcoal  fire.  Thefe  rods,  after  having 
been  cut  into  the  proper  lengths  for  graven,  fhould  be  foftened,  by 
heating  them  in  a  charcoal  fire,  and  fuffering  them  to  cool  very 
flowly:  let  them  next  be  filed  into  the  defired  form,  and  brought 
back  to  a  hard  temper  by  heating  them  red-hot,  and  in  this  llate 
dipping  their  ends  intofoft  fcap.  This  fhould  be  done  in  a  perpen¬ 
dicular  dire&ion  ;  for,  if  they  be  turned  in  the  lealt  degree  oblique¬ 
ly,  the  graver  will  warp  and  be  crooked.  If  the  temper  of  the  gra¬ 
ver  be  too  hard  after  this  treatment,  and  prevent  the  whetting  it  pro¬ 
perly  to  an  edge,  it  may  be  foftened,  by  laying  it’s  end  on  a  large 
burning  piece  of  charcoal  till  it  begins  to  grow  yellow,  and  then 
thrufting  it  into  a  lump  of  tallow,  or  dipping  it  in  water  ;  but  if 
water  be  ufed,  the  graver  mult  not  be  too  hot.  It  may  be  known 
whether  the  graver  be  tempered  to  a  proper  hardnefs  by  touching 
the  edge  of  it  with  a  file,  which,  if  any  effect  attends  it,  proves  the 
temper  to  be  too  foft.  The  bed  proof  of  too  great  hardnefs  is  the 
breaking  of  the  point  in  engraving  ;  after  which,  if  a  new  edge  be 
made  by  whetting  the  graver,  it  will  be  frequently  found  very  good 
without  any  other  alteration.  The  other  end  is  fitted  into  a  wooden 
handle. 

Befides  engravers,  the  feal-cutters,  lockfmiths,  gunfmiths,  gold- 
fmiths,  armourers,  fpurriers,  &c.  likewife  make  ufe  of  gravers. 

GRAVING,  the  adl  or  art  of  cutting  lines,  figures,  and  other  } 
defigns,  on  metals  5  more  properly  called  engraving. 

Graving ,  or  engraving is  divided  into  feveral  branches,  according 
to  the  matters  it  is  pradfifed  on,  and  the  manner  of  performing  it. 

1  he  original  way  of  graving  on  wood  is  now  diltinguifhed  by  the 
name  of  cutting  inwood\  that  on  metals  with  aqua-fortis,  is  cal¬ 
led  etching  ;  that  by  the  knife,  burnifher,  punch,  and  feraper, 
mezzotinto  ;  that  on  {tones,  for  tombs,  &c.  carving,  or  flone- 
cutting ;  and,  laflly,  that  pcjformed  with  the  graver  on  metals,  as 
copper,  brafs,  lteel,  filver,  &c.  as  alfo  on  precious  (tones,  crystals, 
&c.  retains  alone  the  primitive  denomination  of  engraving. 

Graving,  in  the  fea-language,  is  the  bringing  a  (hip  aground, 
and  then  burning  off  with  furze,  reed,  or  broom,  all  the  filth  and 
foulnefs  that  {ticks  to  her  bottom  without-board,  in  order  to  pay  her 
anew.  See  Brooming  and  Careening. 

GRAVITATION,  the  exercife  of gravity,  or  the  preffure  a  body 
exerts  on  another  body  underneath  it  by  the  power  of  gravitv. 

It  is  fometimes  diftingufthed  from  gravity.  Thus  Monfieur  j 
Maupertius  takes  gravity  for  that  force  whereby  a  body  would  fall  to 
the  earth  fuppofed  at  reft;  and  gravitation  for  the  fame,  but  dimi- 
nithed  by  the  centrifugal  force.  The  planets,  both  primary  and  fe- 
condary,  as  alfo  the  comets,  do  all  gravitate  towards  the  fun,  and 
toward  each  other  ;  and  the  fun  toward  them  ;  and  that  in  propor¬ 
tion  to  the  quantity  of  matter  in  each. 

GRAVITY,  in  phyfics,  the  natural  tendency  or  inclination  of 
bodies  towards  the  center. 

Intffis  fenfe  gravity  coincides  with  centripetal  force. 

Gravity  is  defined  by  others,  more  generally,  to  be  the  natural 
tendency  of  one  body  towards  another  ;  and  by  others  more  gene¬ 
rally  ft  ill,  the  mutual  tendency  of  each  body,  and  each  particle  of  a 
body,  towards  all  others:  in  which  fenfe  the  word  coincides  with 
what  we  more  ufuaily  call  attraction. 

It  is  a  law  of  nature  long  obferved,  that  all  bodies  near  the  earth 
have  a  gravity,  or  a  tendency  towards  the  center  of  the  earth ;  which 
law  the  moderns,  and  particularly  the  immortal  Sir  Ifaac  Newton, 
have  found,  from  certain  obfervation,  to  be  much  more  extenfive, 
and  to  hold  univerfally  with  refpetf  to  all  known  bodies  in  nature. 

Phenomena  or  properties  of  particular  Gravity,  i.  All  circum- 
terreftrial  bodies  do  hereby  tend  towards  a  point,  which  is  either  ac¬ 
curately  or  very  nearly  the  center  of  magnitude  of  the  terraqueous 
globe :  not  as  if  there  was  really  any  virtue  or  charm  in  the  point 
called  the  center,  by  which  it  attracted  bodies;  but  becaufe  this  is 
the  refult  of  the  gravitation  of  bodies  towards  all  the  parts  of  which 
the  earth  confifts.  2.  This  point  or  center  is  fixed  within  the  earth, 
or,  at  leaft,  hath  been  fo  ever  lince  we  have  had  any  authentic  hif- 
tory  :  for  a  confequence  of  it’s  (hitting,  though  ever  fo  lktle,  would 
be  the  overflowing  of  the  low  lands,  on  that  fide  of  the  globe  towards 
which  it  approached,  g.  In  all  places  which  are  equidiftant  from 
the  earth,  the  force  of  gravity  is  nearly  equal.  4.  Gravity  equally 
affefts  all  bodies,  without  regard  either  to  their  bulk,  figure,  or 
matter:  fo  that,  abftradling  from  the  refiftance  of  the  medium,  the 
moft  compadt  and  loofe,  the  greateft  and  fmalleft  bodies  would  de- 
feend  equal  fpacesin  equal  times,  as  appears  from  the  quick  defeent 
of  very  light  bodies  in  an  exhaufted  receiver.  5.  This  power  in- 
creafes  as  we  defeend  to,  and  decreafes  as  we  afeend  from,  the  fur- 
face  of  the  earth,  and  that  in  the  proportion  of  the  fquares  of  the  dif- 
tances  from  the  center  reciprocally  ;  fo  as,  for  inftance,  at  a  double 
diftance,  to  have  but  a  quarter  of  the  force,  6lc.  6.  As  all  bodies 
gravitate  towards  the  earth,  fo  does  the  earth  equally  gravitate  to¬ 
wards  all  bodies  ;  i.  e.  the  action  of  gravity  is  mutual  on  each  fide, 
and  equal. 

General  or  miverfal Gravity.  The  exiftence  of  the  fame  prin¬ 
ciple  of  gravity  in  the  fuperior  regions  of  the  heavens,  as  well  as  on 
earth,  is  eafily  proved. 

That  all  motion  is  naturally  rectilinear,  is  allowed  by  all :  thofe 
bodies  therefore,  which  move  in  curves,  mull  be  retained  therein 
by  fome  power  continually  acting  on  them. 

The  centripetal  powers  of  all  the  planets  are  reciprocally  as  the 
fquares  of  the  diltances  from  the  centers  of  the  orbits ;  and  it  appears, 
that  the  planets  are  retained  in  their  orbits  by  fome  power  which  is 
continually  adting  on  them  :  that  this  power  is  dire&ed  towards  the 
center  of  their  orbits:  that  theintenfion  or  efficacy  of  this  power  in- 
creafes  upon  an  approach  towards  the  center,  and  diminifties  at  it’s 
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recefs  from  the  fame  ;  and  that  it  increafes  in  the  fame  proporri  n 
as  the  diftance  diminifhes  ;  and  diminifhes  in  the  fame  ratio  as  the 
diftance  increafes  Now,  by  comparing  this  centripetal  force  of 
the  planets  with  the  force  of  gravity  on  earth,  they  will  b_  found 
perfectly  alike. 

I  he  moon’s  centripetal  force  is  equal  to  the  force  of  gravity. 
Thefe  forces  eonfequentlv  are  not  different,  but  they  arc  one  and  the 
fame:  for,  were  they  different,  bodies  a£ted  on  fiy  the  two  powers 
conjointly,  would  fall  towards  the  earth,  with  a  velocity  double  to 
that  arifing  from  tire  foie  power  of  gravity. 

It  is  evident,  therefore,  that  the  moon’s  centripetal  force,  whereby 
{he  is  retained  in  her  orbit,  and  prevented  from  running  off  in  tan¬ 
gents,  is  the  very  power  of  gravity  of  the  earth,  extended  thither. 

1  his  reafoning  mavbe  farther  illuftrated  and  confirmed  in  the  fol¬ 
lowing  manner  :  letRAE,  Plate  20.  fig.  8,  reprefent  the  earth,  T 
its  center,  VL  the  orbit  of  the  moon,  and  L  C  a  part  of  it  deicribed 

by  the  moon  in  a  minute,  which  is  equal  to  1  of  the  whole  pe- 

39343 

riphery,  or  33  feeonds  of  a  degree  ;  becaufe  the  moon  completes  her 
whole  courfe  in  27  days,  7  hours,  43  minutes,  or  in  39343  minutes. 
Moreover,  the  circumference  of  the  earth,  according  to  M.  Picart’s 
menluration,  is  123249600  Paris  feet,  and  therefore  it’s  femidia- 
meter  I  Azr^iq6i58oo  feet;  and  TL,  the  femidiameter  of  the 
moon’s  orbit,  will  be  1 176948000  feet,  or  rrfoo times  TA  :  anti  the 
verfed  line  LDof  the  arc  LCzrr33//,  compute’^  by  means  of  tables, 
or  BC,  will  be  15—  feet,  nearly :  or,  LD  may  be  found  without 
tables  thus:  the  whole  circumference  of  the  moon’sorbit,  or  60  X 
123249600,  is  equal  to  739497600c,  which,  divided  by  39343,  will 
give  the  arc  1  feet:  but  by  a  well  known  theorem  in 

geometry,  fuppofing  rhe  arc  LC,  which  is  a  very  fmall  part  of  the 
moon’sorbit,  to  be  re&ilinear,  LC2=LDX2LT,  i.  e.  LDzno 

__f_\  or  the  fquare  of  187961,  which  is  35329337521,  divided  by 
2LT 

2353896000,  will  give  15,013,  &c. 

Note,  a  diftance  of  the  moon  fomewhat  greater  than  60  times  the 
femidiameter  of  the  earth  would  afford  a  moreexaift  refult;  and  the 
force  whereby  the  moon  is  reftrained  in  it’s  orbit  (hould  alfo  be  in- 
creafed  in  the  proportion  of  177-1-5-  to  ih  order  to  have  the 

exa£t  centripetal  force  of  the  moon,  fuch  as  it  would  be  undimi- 
nifhed  by  the  action  of  the  fun,  and  with  this  correction  the  above 
number  15,013,  &c.  will  become  15,097,  &c.  or  15-^2,  very  nearly. 
In  either  way  of  calculation  it  appears,  that  the  force,  whereby  the 
moon  is  drawn  off  from  the  tangent  LB,  or  retained  in  it’s  orbit, 
impels  it  towardsthe  center  of  the  earth  about  l^^  Paris  feet  in  one 
minute  :  but  this  force,  being  known  from  the  elliptic  figure  of  her 
orbit  to  be  reciprocally  proportional  to  the  fquare  of  the  diftance, 
would  impel  the  moon,  fuppofed  to  be  at  the  furface  of  the  earth, 
through  a  fpace  equal  to  60X60X1 5-0- feet  in  one  minute.  But 
bodies,  impelled  by  the  force  of  gravity,  fall  near  the  furface  of  the 
eanh  through  the  fpace  of  15-^  Paris  feet  in  one  fecond,  and  the 
fpaces  being  as  the  fquares  of  the  times,  through  60X60X1 57V  in 
a  minute.  Wherefore  as  the  force,  by  which  the  moon  is  retained 
in  it’s  orbit,  and  the  force  of  gravity  produce  the  fame  effedls  in  the 
fame  circumftanees,  and  tend  towardsthe  fame  point,  they  are  the 
fame  forces. 

I  he  moon,  therefore,  gravitates  towards  the  earth;  and  the  earth 
reciprocally  towards  the  moon  :  which  is  farther  confirmed  by  the 
phenomena  of  the  tides. 

Therefore,  as  the  moon  gravitates  towards  the  earth,  and  the  earth 
towards  the  moon ;  fo  do  all  the  fecondaries  to  their  primary  ones  ; 
the  primaries  to  their  fecondarv  ones  ;  fo,  alfo,  do  the  primary  ones 
to  the  fun,  and  the  fun  to  the  primary  ones. 

Pheenomer.a,  or  properties  of  univerjal  Gravity.  I.  All  the  fe¬ 
veral  particles  ofall  bodies  in  nature  gravitate  to  all  the  particles  of 
all  other  bodies.  2.  The  quantity  of  th\s  gravity,  at  equal  diltances, 
is  always  proportional  to  the  quantity  of  matter  in  the  gravitating 
bodies.  3.  The  proportion  of  the  increafe,  or  decreafe  ot  gravity,  in 
the  approach  or  removal  of  bodies  from  each  other,  is  this;  that  the 
force  is  reciprocally  in  a  duplicate  ratio,  i.  e.  it  is  as  the  fquares  of 
the  diftance. 

Hence  we  deduce  the  following  corollaries  :  1.  That  at  equal  dis¬ 
tances  from  the  centers  of  homogeneal  bodies,  the  gravity  is  diredlly 
as  the  quantity  of  matter,  and  inverfely  as  the  fquare  of  the  diameter. 
2.  That  on  the  furfaces  of  equal,  fphcrical,  and  homogeneous  bodies, 
the  gravities  are  a»  the  denfities.  3.  That  on  the  furfaces  of  fpheri- 
cal,  homogeneous,  equally  denfe,  but  unequal  bodies,  the  gravities 
are  inverfely  as  the  fquares  of  the  diameters.  4.  "lhat  if  both  the 
denfities  and  diamete  rs  differ,  the  gravities  on  the  furfaces  will  be 
in  a  ratio  compounded  of  the  denfities  and  the  diameters.  Laftly, 
that  a  body  placed  any- where  within  a  hollow  i'phere,  which  is  ho¬ 
mogeneous,  and  every- where  of  the  fame  thicknefs,  will  have  gravity 
wherefoever  it  be  placed  ;  the  oppofite  gravities  always  precifcly  de- 
ftroying  each  other. 

Cauje  of  Gravity.  We  have  various  theories  advanced  by  the 
philolophers  of  various  ages  to  account  for  this  grand  principle  of 
gravitation.  Copernicus  alcribes  it  to  an  innate  principle  in  all  parts 
of  matter,  whereby,  when  feparated  from  their  wholes,  they  endea¬ 
vour  to  return  to  them  again  the  neareft  way. 

Defcartes,  and  his  followers,  Rohault,  dec.  zttnhutc  gravity  to  an 
external  impulfe,  or  trufion  of  fome  fubtle  matter.  By  the  rotation 
of  the  earth,  fay  they,  all  the  parts  and  appendages  thereof  necefiarily 
endeavour  to  recede  from  the  center  of  rotation  :  but  they  cannot 
all  actually  recede,  as  there  is  no  vacuum  or  fpace  to  receive  them. 

If  now  we  fuppofe  the  earth  A  BCD,  ( Plate  24,  fig.  8 \,J  andL  a 
terreltrial  body  placed  in  the  pyramidal  fpace,  AEB  ;  it  follows  that 
the  matter  in  this  pyramid  will  have  fo  muchlefs  endcavourto  recede 
from  the  center,  as  the  body  L  has  a  lefs  endeavour  than  the  fluid 
matter  whole  place  it  poifelies.  Hence  it  will  follow,  that  the  mat- 
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ter  of  adjacent  pyramids  receding  with  more  force  ;  that  in  the  py¬ 
ramid  AEB,  and  particularly  the  body  L,  will  be  thereby  driven  to¬ 
ward  the  center  for  the  fame  reafons  as  cork,  though  a  heavy  body, 
alcends  in  water.  This  hypothecs,  though  ingenious  enough,  yet 
as  it  is  founded  on  the  fuppofirion  of  a  plenum,  is  overthrown  by 
what  has  been  fince  proved  of  the  exigence  of  a  vacuum.  See  Car¬ 
tesian  fhilfiphy. 

Dr.  Halley,  defpairing  of  anv  fatisfadforv  theory,  choofes  to  have 
immediate  rccourf’e  to  the  agency  of  the  Almighty.  So  Dr.  Clarke, 
from  a  view  of  feveral  properties  of  gravity ,  concludes,  that  it  is  no 
adventitious  effedf  of  any  motion,  or  lubtle  matter,  but  an  original 
and  general  law  imprefled  by  the  Almighty  on  all  matter,  and  pie- 
ferved  therein  by  fome  efficient  power  penetrating  the  very  folid  and 
intimate  fubftance  thereof ;  as  being  found  always  proportionable, 
not  to  the  furfaces  of  bodies  or  corpufcles,  but  to  their  folid  quantity 
and  contents.  It  fhould,  therefore,  be  no  more  inquired,  why  bodies 
gravitate,  than  how  they  came  to  be  firlt  put  in  motion. 

Dr.  s’Gravefande,  in  his  Introdudt.  ad  Philofoph.  Newton,  con¬ 
tends,  that  the  caufe  at  gravity  is  utterly  unknown  ;  and  that  we  are 
to  look  on  it  no  otherwife  than  as  a  law  of  nature,  originally  and  im¬ 
mediately  imprelfed  by  the  Creator,  without  any  dependence  on  any 
fecond  law  or  caufe  at  all.  Of  this  he  thinks  the  three  following 
confiderations  fufficient  proof.  1.  That  gravity  requires  the  pre- 
fence  of  the  gravitating  or  attracting  body  :  fo  the  fatellitcs  of  J  upi- 
ter,  e.  g.  gravitate  towards  Jupiter,  wherever  he  be.  2.  That  the 
diftance  being  fuppofed  the  lame,  the  velocity  wherewith  bodies  are 
moved,  by  the  force  of  gravity,  depends  on  the  quantity  of  matter  in 
the  attradfing  body:  and  the  velocity  is  hot  changed,  let  the  mafs  of 
the  gravitating  body  be  w'here  it  will.  3.  That  \f  gravity  do  depend 
on  any  known  law  of  motion,  it  muff  be  fome  impulfe  from  an  ex¬ 
traneous  body;  whence,  as  gravity  is  continual,  a  continual  ftroke 
mull  ajfo  be  required. 

Sir  Ifaac  Newton  does  not  take  gavity  to  be  effcntial  to  bodies, 
and  gives  us  his  opinion  about  the  caufe.  After  having  (hewn,  that 
there  is  a  medium  in  nature  vaftly  more  fubtle  than  air,  by  whofc 
vibrations  light  communicates  heat  to  bodies,  and  is  itfelf  put  into 
alternate  fits  ot  eafy  refit. £t ion,  and  eafy  tranfmiflion,  and  found  pro¬ 
pagated  ;  and  by  the  different  deniities  whereof  the  refraction  and 
reflection  of  light  arc  performed  ;  he  proceeds  to  inquire: 

“  Is  not  this  medium  much  rarer  within  the  denfe  bodies  of  the 
fun,  (tars,  planets,  and  comets,  than  in  the  empty  ccleltial  fpaces 
between  them  r  and  in  pafling  from  them  to  greater  diltances,  doth 
it  not  grow  denferand  denfer  perpetually,  and  thereby  caufe  the  gra¬ 
vity  of  thole  great  bodies  towards  one  another,  and  ot  their  parts  to¬ 
wards  the  bodies;  every  body  endeavouring  to  recede  from  the  denfer 
parts  ot  the  medium  towards  the  rarer? 

“  For  if  this  medium  be  fuppofed  rarer  within  the  fun’s  body, 
than  at  it’s  furface,  and  rarer  there  than  at  the  hundredth  part  of  an 
inch  from  his  body,  and  rarer  there  than  at  the  fiftieth  part  of  an  inch 
from  his  body,  and  rarer  there  than  at  the  orb  of  Saturn  ;  1  fee  no 
reafon  why  the  increafe  of  denfity  fhould  flop  any  where,  and  not 
rather  be  continued  through  all  diftanees  from  the  fun  to  Saturn,  and 
beyond. 

“  And  though  this  increafe  of  denfity  may  at  great  diftanees  be 
exceeding  flow  ;  yet  if  the  elaftic  force  of  this  medium  be  exceeding 
great,  it  may  fuffice  to  impel  bodies  from  the  denfer  parts  of  the 
medium  towards  the  rarer  with  all  that  power  which  we  call  gravity. 

“  And  that  the  elaftic  force  of  this  medium  is  exceeding  great, 
may  be  gathered  from  the  fwiftnefs  of  it’s  vibrations.  Sounds  move 
about  1  140  Englifh  feet  in  a  fecond  of  time,  and  in  feven  or  eight 
minutes  of  time  they  move  about  one  hundred  Englifh  miles:  light 
moves  from  the  fun  to  us  in  about  feven  or  eight  minutes  of  time, 
which  diftance  is  about  70000000  Englifh  miles,  fuppoling  the  ho¬ 
rizontal  parallax  of  the  fun  to  be  about  twelve  feconds  ;  and  the  vi¬ 
brations,  or  pulfes  of  this  medium,  that  they  may  caufe  the  alternate 
fits  of  eafy  tranfmifilon,  and  eafy  rebellion,  muft  be  fwifter  than 
light,  and  by  confequence,  above  700000  fwifter  than  founds  ;  and 
therefore  theelaftic  force  of  this  medium,  in  proportion  to  it’s  den¬ 
fity,  muft  be  above  700000X700000  (that  is,  above  490000000000) 
times  greater  than  the  elaftic  force  of  the  air  is  in  proportion  to  it’s 
Genii r y  :  for  the  velocities  of  the  pulfes  of  elaftic  mediums  are  in  a 
fubduplieate  ratio  of  the  elafticities  and  the  rarities  of  the  mediums 
taken  together. 

“  As  magnetifm  is  ftronger  in  fmall  loadftones  than  in  great  ones, 
in  proportion  to  their  bulk  ;  and  gravity  is  ftronger  on  the  furface 
of  fmall  planets,  than  thofe  of  great  ones,  in  proportion  to  their  bulk  ; 
and  fmall  bodies  are  agitated  much  more  by  ele&ric  attraction  than 
great  ones  :  fothe  imailnefsof  the  rays  of  light  may  contribute  very 
much  to  the  power  of  the  agent  by  which  they  are  refradied  ;  and  if 
any  one  fhould  luppole,  that  asther  (likeour  air)  may  contain  parti¬ 
cles  which  endeavour  to  recede  from  one  another  [for  I  do  not  know 
what  this  a:ther  is),  and  that  it’s  particles  are  exceedingly  fmaller 
than  thofe  of  air,  or  even  than  thofe  of  light ;  the  exceeding  fmall- 
nefs  of  fuch  particles  may  contribute  to  the  greatnefs  of  the  force  by 
which  they  recede  front  one  another,  and  thereby  make  that  medium 
exceedingly  more  rare  and  elaftic  than  air,  and,  of  confequence,  ex¬ 
ceedingly  lefs  able  to  refill  the  motions  of  projedtiles,  and  exceeding¬ 
ly  more  able  to  prefs  upon  grofs  bodies  by  endeavouring  to  expand 
itfelf.”  _  6  * 

Gravity,  Tn  mechanics,  denotes  theconatusor  tendency  of  bo¬ 
dies  toward  the  center  of  the  earth. 

That  part  of  mechanics  which  eonfiders  the  motion  of  bodies  ari- 
fingfrom gravity,  is  peculiarly  called  Statics  ;  and,  in  tlfis  view, 
is  dillinguifhcd  into  abfolute ,  and  relative. 

Gravity,  abfolute,  is  that  wherewith  a  body  defeends freely  thro’ 
an  unrefifting  medium. 

Gra  vity,  relative,  is  that  wherewith  a  body  defeends  after  having 
fpent  part  o*  it’s  weight  in  overcoming  fome  refillance. 


Gravity,  in  hydroftatics.  The  laws  of  bodies  gravitating  in 
fluids,  make  the  bufinels  of  hydrostatics." 

Gravity  is  here  divided  into  abfolute  and  fpecifk. 

Gra  vity,  abfolute,  or  true,  is  the  whole  force  wherewith  the  bodv 
tends  d -wnward. 

Gravity ,  Jpecific,  called  alfo  relative,  comparative,  and  apparent 
Gravity,  is  the  excels  of  gravity  in  any  body,  above  that  of  an 
equal  quantity  or  bulk  of  another;  and  denotes  that  gravity,  or 
weight,  peculiar  to  each  fpecies,  or  kind  of  natural  body;  and 
whereby  it  is  diftinguifhed  from  all  other  kinds. 

In  this  fenfe,  a  body  is  faid  to  be  fpecifically  heavier  than  another, 
when  under  the  fame  bulk  it  contains  a  greater  weight  than  that 
other  ;  and  that  other  is  faid  to  be  fpeci-fically  lighter  than  the  fir'ft. 
Thus,  if  there  be  two  equal  fpheres,  eacli  a  foot  in  diameter;  the 
one  wood,  the  other  lead,  fince  the  leaden  one  is  found  heavier  than 
the  wooden  one,  it  is  faid  to  be  fpecifically,  or  in  fpecie,  heavier;  and 
the  wooden  one  fpecifically  lighter. 

Ellis  kind  ot  gravity,  fome  call  relative ;  in  oppofition  to  abfolute 
gravity,  \which  increaies  in  proportion  to  the  quantity  or  mafs  of  the 
bodv. 

The  fpecifk  gravities  of  various  folks,  have  been  determined  by 
many  authors.  Martin  Ghetaldus  particularly,  tried  the  fpecifk 
vities  various  bodes  had,  efpecially  metallic  ones  ;  which  were  bor¬ 
rowed  thence  by  Oughtred.  We  fhall  here  fubjoin  thofe  of  fome  of 
the  more  ulual  bodies,  as  determined  with  great  care  and  accuracy  by 
1VT  Pi-rlr  •  and  publilhcd  by  F.  Mcricnne;  and  from  him  by  feveral 


others. 


Table  of  the  fpecifk  Gravities  of  feveral  folids. 
An  hundred  pound  weight  of  gold  is  equal  in  bulk  to 
of  mercury  38^  of  fine  tin 

of  lead  26  of  loadftone 

of  filver  21  of  marble 

of  copper  14  of  ftone 

of  brafs  I2§  of  fulphur 

of  iron  5  of  wax. 

of  tin  5I  of  water 


7*± 

60J 
5-1  x 
47i 

45 

42 

39 


A  Table  of  the  fpecific  Gravities  of  folid  and  fluid  Bodies. 


A  cubic  inch  of 


Very  fine  gold 
Standard  gold 
Guinea  gold 
Moidore  gold 
Pure  quickfilver 
Lead 

Fine  filver 

Standard  filver 

Copper 

Plate  brafs 

Steel 

Iron 

Block  tin 
Speltar 
Lead  ore 

Glafs  of  antimony 
German  antimony 
Copper  ore 
Diamond 
Clear  glafs 
Lapis  lazuli 
Wellh  albedos 
White  marble 
Black  marble 
Rock  cryftal 
Green  glafs 
Cornelian  ftone 
Flint 

Hard  paving  ftone 

Live  fulphur 

Nitre 

Alabafter 

Dry  ivory 

Brimftone 

Alum 

Ebony 

Human  blood 
Amber 
Cow’s  milk 
Sea  Water 
Pump  Water 
Spring  Water 
Di ftil led  water 
Red  wine 
Oil  of  amber 
Proof  fpirits 
Dry  oak 
Olive  oil 
Pure  fpirits 
Spirits  of  turpentine 
Oil  of  turpentine 
Dry  crab-tree 
fiEther 

Saflafras  wood 
Cork 


Troy  weight. 

Avoirdupois 

weight. 

Compa¬ 

rative 

weight. 

02. 

p- 

w.  gr. 

oz.  drams. 

10 

7 

3-83 

11 

5.80 

19637 

9 

l9 

6.44 

xo 

14.90 

1 8.888 

9 

7 

17.18 

10 

4.76 

17-793 

9 

0 

19.84 

9 

14.71 

17.140 

7 

7 

1 1.61 

8 

i-45 

14.019 

5 

*9 

17-55 

6 

9.08 

11 -3 25 

5 

16 

23-23 

6 

6.66 

1 1.087 

5 

1 1 

3-3° 

6 

1.54 

io-535 

4 

13 

7.04 

5 

1.89 

8.843 

4 

4 

9.60 

4 

10. 09 

8.000 

4 

2 

20.12 

4 

8.70 

7.852 

4 

0 

15.20 

4 

6.77 

7.645 

3 

*7 

5.68 

4 

3-79 

7.321 

3 

14 

12.86 

4 

1.42 

7.065 

3 

1 1 

17.76 

3 

14.96 

6.800 

2 

*5 

16.89 

3 

0.89 

5.280 

2 

2 

4.80 

2 

5.04 

4.000 

2 

1 

n.83 

2 

4-43 

3-775 

1 

fo' 

20.88 

1 

15.48 

3-4oo 

1 

*3 

5-5S 

1 

13.16 

3-foo 

1 

l  2 

5.27 

1 

12.27 

3-°54 

1 

10 

0-57 

1 

10.97 

2.913 

1 

8 

i3-4i 

1 

9.06 

2.707 

1 

8 

12.6,5 

1 

9.02 

2.704 

1 

8 

1.00 

X 

8.61 

2.658 

1 

7 

fo-38 

1 

8.26 

2.620 

1 

.  7 

1.21 

I 

7- 73 

2.568 

1 

6 

19.63 

1 

7-53 

2.542 

1 

5 

22.87 

1 

6.77 

2.460 

1 

X 

2.40 

1 

2.52 

2.000 

1 

0 

1.08 

I 

1.59 

1.900 

0 

19 

18.74 

1 

i-35 

1.875 

0 

*9 

6.09 

1 

0.89 

1.825 

0 

18 

23.76 

1 

0.66 

1.800 

0 

21.92 

0 

15.72 

1.714 

0 

1 X 

18.82 

0 

10.34 

1.117 

0 

1 1 

2.89 

0 

9.76 

1.054 

0 

10 

20.79 

0 

9-54 

1.030 

0 

10 

20.79 

0 

9-54 

1.030 

0 

10 

20.79 

0 

9-54 

1.030 

0 

10 

13-30 

0 

9.26 

1,000 

0 

10 

12.94 

0 

9.25 

0.999 

0 

10 

11.42 

0 

9.20 

°-993 

0 

10 

11.42 

0 

9.20 

°-993 

0 

xo 

7-o  3 

0 

9.06 

0.9$ 

0 

9 

19-73 

0 

8.62 

0.931 

0 

9 

18.00 

0 

8.56 

0.925 

0 

9 

15.17 

0 

8.45 

0.913 

0 

9 

3-27 

0 

8.02 

0.866 

0 

9 

2.76 

0 

7-99 

0.864 

0 

8 

8-53 

0 

7-33 

0.772 

0 

8 

1.69 

0 

7.08 

0.765 

0 

7 

14.00 

0 

6.65 

0.720 

0 

5 

2.04 

0 

4.46 

0.482 

0 

2 

12.77 

0 

2.21 

0.240 

If 

G  R  E 
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If  you  take  away  the  decimal  point  from  the  numbers  in  the  right 
hand  column,  or,  which  is  the  fame,  multiply  them  by  1000,  they 
will  ftuw  how  many  avoirdupois  ounces  are  contained  in  a  cubic 
foot  of  each  body.  If  the  magnitude  of  any  bodv  be  multiplied  by 
the  fpecitic  gravity  in  the  table,  the  product  will  be  the  abfolute 

weight,  e.  gr.  let  it  be  required  what  weight  of  lead  of  a  foot 

thick  will  cover  a  building  whofe  area  is  3000  feet.  Anf.  3000  X 

^  or  (300)  X  11 3*5  — 33975°°  ounces,  or  about  94-*-  tons,  the 

weight  required.  Again,  the  fpecific  gravity  of  any  body,  whofe 
weight  and  bulk  are  known,  may  be  found  by  dividing  the  weight 
by  it's  magnitude:  e.  g.  let  a  piece  of  marble  contain  four  cubic 
feet,  and  weigh  fix  hundred  and  three  pounds,  or  10800  ounces, 
10800  .  , 

then — - — zw.'l-joo,  its  fpecihc  gravity  as  in  the  table,  nearly. 
4 

Farther,  the  magnitude  of  a  body,  whofe  weight  is  known,  may  be 
found  by  dividing  the  weight  by  the  fpecific  gravity  in  the  table. 
See  Hiero’s  crown. 

At  different  feafons  of  the  year,  the  fpecific  gravities  of  the  fame 
fluids,  are  found  differem.  This  was  firft  difeovered  by  M.  Hom- 
berg  :  and  Joan.  Cafp.  Eifenichmidius,  in  his  Difquifitio  Nova  de 
Ponderibus,  See.  gives  us  variety  of  experiments  relating  hereto  : 
the  principal  whereof,  to  fave  the  trouble  of  too  frequent  experi¬ 
ments,  we  fhall  here  fubjoin. 


Table  of  the  fpecific  Gravities  of  feveral  Fluids, 


A  cubic  inch  Paris 
meafure. 

In  fummer. 
oz.  dr.  gr. 

In  winter, 
oz.  dr.  gr. 

Of  mercury 

7  r  66 

7  2  *4, 

7  7 1 

Oil  of  vitriol 

7  59 

Spirit  of  vitriol 

5  33 

.5  38 

Spirit  of  nitre 

6  24 

6  44 

Spirit  of  fait 

5  49 

5  55 

Aqua- fort  is 

6  23 

6  35 

Vinegar 

5  r5 

5  21 

Dilti  1  led  vinegar 

5  11 

5  »5 

Burgundy  wine 

4  67 

4  75 

Spirit  of  wine 

Pale  ale 

4  32 

5  1 

4  42 

.5  9 

Brown  ale 

5  2 

5  7 

5  e5 

Cow's  milk 

5  20 

Goat’s  milk 

5  2  4 

5  28 

Urine 

5  ‘4 

5  19 

Spirit  of  urine 

5  45 

5  53 

!  Oil  of  tartar 

7  27 

7  43 

Oil  of  olives 

4  53 

I?  frozen  in  winter. 

Oil  of  turpentine 

4  39 

4  46 

Sea  water 

6  12 

6  18 

River  water 

5  10 

5  G 

Spring  water 

5  n 

5  14 

Diftilled  water 

5  8 

5  11 

Gravity,  inmufic,  is  an  affedlion  of  found,  wherebv  it  becomes 
denominated  grav',  tow,  or  flat.  Confult  the  Syftem  of  Music. 

GRAVY,  in  cookery ,  &c.  the  juices  of  flefh,  or  filh,  obtained  from 
them  by  codEon,  elixation,  friction,  or  the  like.  Gravy  is  obtained 
from  beef,  mutton,  veal,  poultry,  and  even  filh.  The  gravy  of  par¬ 
tridges,  pullets,  and  other  fowls,  may  be  gotten  by  prefling  them 
when  about  half  mailed.  The  gravy  of  veal,  beef,  mutton,  Ne.  is 
thus  obtained  :  cut  them  in  pieces,  and,  putting  them  info  an  earthen 
pot,  flop  it  clofc  bv  putting  the  cover  that  no  fleam  may  get  out ;  then 
fet  it  on  a  gentle  fire  for  two  hours,  and  the  gravy  will  be  made. 

A  filh  gravy  for  foup  may  be  made  of  tench  or  eels,  cleaned,  and 
put  into  a  kettle  with  water,  fait,  a  bunch  of  fwcet  herbs,  and  an 
onion  ftuck  with  cloves:  let  thefe  boil  tor  an  hour  and  half,  and, 
ftraining  off  the  liquor  through  a  cloth,  add  to  it  the  peelings  of 
mufhrooms,  or  mubhrooms  themfelves  cut  fmall :  boil  thefe  toge¬ 
ther,  and  ftrain  the  liquor  into  a  ftcw-pan  upon  fried  flour,  and  a 
little  lemon-juice.  This  may  ferve  fora  foundation  for  all  filh 
foups,  and  will  keep  good  for  lome  time. 

GRAY,  or  Grey,  a  mixed  colour,  partaking  of  the  two  extremes, 
black  and  white.  See  the  article  Dyeing. 

Gray,  in  the  manege,  is  varioufly  difiinguifhed  ;  as,  1.  The 
branded  ox  blackened  gray,  with  fpots  quite  black,  difperfed  here  and 
there.  2.  The  dappled  gray,  with  fpots  of  a  darker  colour  than  the 
reft  of  the  body,  g.  1  fie  light  or  [liver gray,  wherein  there  is  but  a 
fmall  mixture  of  black  hairs.  4.  1  he  Jad  ox  iron  gray,  with  a  fmall 
mixture  of  white.  And,  5.  The  brownijh  or  Jandy- coloured  gray, 
where  bay-coloured  hairs  are  mixed  with  the  black. 

GRAYLING,  in  ichthyology.  Seethe  article  Aschia. 

GREASE,  in  farriery,  a  fwelling  and  gourdinefs  of  the  iem}  of  a 
horfe.  Refer  to  the  Syftem,  page  879.  ° 

Grease,  or  bevy  greafe,  among'  hunters,  the  fat  of  a  boar  or 
hare. 

GREAT,  a  term  ofcomparifon,  applied  to  things  of  extraordi- 
nary  quantity  or  qualify  :  thus  we  fay,  a  great  body,  a  great  city  : 
and,  figuratively,  z great  fou\\  a  great  genius,  &c.  ^  in  (peaking  of 
princes  and  potentates,  we  fay,  the  great  Turk,  the  great  duke  of 
1ft  ore  nee,  Alexander  the^mr/,  Louis  the  great,  William  the  great, 
a.  e.  William  HI.  &c.  It  islikewife  appropriated  to  feveral  offi¬ 
cers;  as  the  lord  great  chamberlain,  the  great  marfhal  of  Poland, 
etc. 

ornithoI°gv»  3  genus  of  colymbus.  See  Diver. 

I  he  bill  isftrong,  ftrait,and  fharp-pointed ;  they  have  no  tail  •  the 
legs  are  flat,  thin,  and  lerrated  behind  with  a  double  row  of  notches. 


[1087 


The  great  crcflcd  gr  be,  or  cdymbus  cr  flatus  of  Linnaeus,  has  between 
the  bil  and  eyes  a  (tripe  of  black  nakvd  fkin,  and  on  the  head  a 
large  dufkv  crcft  feparated  in  the  middle  ;  the  cheeks  and  throat 
,are  furrounded  with  a  long  pendent  ruff  of  a  bright  tawny  colour, 
edged  with  black  ;  the  chin  is  white  ;  from  the  bill  to  the  e\e  is  a 
black  line,  and  above  that  a  white  one  ;  the  hind  part  of  the  neck 
and  back  are  of  a  footy  hue  ;  the  rump  is  covered  with  long  foft 
down  ;  the  bread  and  belly  are  of  a  molt  beautiful  (il very  white, 
gh  fly  asfattin,  and  applied  to  (he  fame  ufes  with  thofeof  the  tippet 
gr  be.  i  hev  breed  in  the  mere  of  Shropfliire  and  Chethire,  and  in 
the  raft  fen  in  Lincolnbhire,  where  they  are  called  gaunt s.  The 
bird  fits  and  hatches  it's  eggs  in  a  neft  floating  on  the  water,  among 
the.  reeds  and  flags.  It  preys  on  filh,  and  is  almult  perpetually 
diving,  and  is  never  fecn  on  land  ;  the  fiefn  is  rank,  but  the  fat  is 
recommended  in  rheumatic  pains,  cramps,  and  paralytic  contrac¬ 
tions.  See  Plate  34,  fig.  47. 

1  he  tippet  grebe,  called  alfo  greater  loon,  and  greater  dob-chick , 
differs  from  the  greet  crefled grebe,  in  being  rather  lei s,  and  wanting 
the  creft  and  ruff.  Sec  Plate  32,  flg  14. 

GREEK,  or  Grecian,  any  thing  belonging  to  ancient  Greece. 

Greek  language,  as  |  nferved  in  the  writings  of  the  celebrated 
authors  of  antiquity  ,  as  Homer,  Hefiod,  Demofthenes,  Arillotie, 
Plato,  Xenophon,  &c.  has  a  great  variety  of  terms  and  expreflions, 
fu (table  to  the  genius  and  occalions  of  a  polite  and  learned  people, 
who  had  a  table  for  arts  and  fcienccs.  In  it,  proper  names  are  fig- 
nificative  ;  which  is  the  reafon  that  the  modern  languages  borrow 
fo  many  terms  from  it.  When  any  new  invention,  inftrument, 
machine,  or  the  like,  is  difeovered,  recourfe  is  generally  had  to 
the  Greek  for  a  name  to  ir ;  the  facility  w  herewith  words  are  therein 
compounded,  affording  fuch  as  will  be  expreflive  of  it’s  ufe  ;  fuch 
are  barometer,  deidrometer,  hygrometer,  thermometer,  microfccpe, 
telefcope,  &c.  But  of  all  fcienccs,  medicine  molt  abounds  with  fuch 
terms;  as,  diaphoretic,  diagnotis,  diarrhoea,  haemorrhage,  hydro¬ 
phobia,  phthiiis,  atrophy,  &c.  Befides  the  copioufnefs  and  fignifi- 
cancy  of  the  Greek,  wherein  it  excels  moft,  if  not  all,  other  lan¬ 
guages,  it  has  alfo  three  numbers,  viz.  a  Angular,  dual,  and  plu¬ 
ral  ;  alfo  abundance  of  tenfes  in  it’s  verbs,  which  makes  a  variety 
in  dbcourfe,  prevents  a  certain  drynefs  that  always  accompanies  too 
gre  it  an  uniformity,  and  renders  that  language  peculiarly  proper 
for  all  kinds  of  verfe.  The  ufe  of  the  part  iciple  of  the  aorift  and 
preterit,  together  with  the  compound  words,  already  mentioned, 
gi.vc  it  a  peculiar  force  and  brevity,  without  taking  any  thing  from 
it’s  perfpicuity. 

Greek,  modern  or  vulgar.  It  is  no  eafy  matter  to  aflign  the  pre¬ 
cis  difference  between  the  modern  and  ancient  Greek,  which  conlifts 
in  the  terminations  of  the  nouns,  pronouns,  verbs,  kc.  not  unlike 
vs  hat  obtains  between  feme  ofthedialeds  of  the  Italian  or  Spanifh. 
There  are  alfo  in  the  modern  Greek  many  new  words,  not  to  be  met 
vvith  in  the  ancient.  We  may  therefore  diltinguifh  three  ages  of 
the  Greek  tongue,  the  firft  of  which  ends  at  the  time  when  Conftan- 
tinople  became  the  capital  of  the  Roman  empire  ;  the  feeondlafted 
from  that  period  th  the  taking  of  Conftantinople  by  the  Tuiks: 
and^the  third,  from  that  time  to  the  prefenc. 

Greek  Bible;  fee  under  the  article  Bible. 

Greek  church,  that  part  of  the  Chriflian  church  eftablifhed  in 
Greece,  and  extending  to  fomc  places  in  Turkey. 

1  h.  Roman, fls  call  the  Gr  ek  church  the  Greek  Jchifrn,  becaufe 
the  Greeks  do  not  allow  the  authority  of  the  pope,  but  depend 
wholly,  as  to  matters  of  religion,  on  their  own  patriarchs.  They 
have  treated  them  as  fchifrhatics  ever  finee  the  revolt,  as  they  call 
ir’  7"  the  patriarch  Photius.  See  the  article  Church. 

GREEN,  one  of  the  original  colours  of  the  rays  of  light. 
Grabs  and  herbs,  and  even  all  vegetables  in  places  expofed  io^the 
open  air,  are  green  ;  and  thofe  in  fubterraneous  places,  or  places 
inacctbfible  to  the  air,  white  and  yellow. 

Artificial  Greens  are  very  rarely  Ample  colours,  but  pro¬ 
duced  by  mixture  of  yellow  and  blue. 

Two  powders,  the  one  blue,  and  the  other  yellow,  well  mi.x'ed, 
appear  perfedly^rmi ;  though,  when  viewed  with  a  microfcope*  we 
obferve  a  chequer  of  blue  and  yellow. 

The  dyers  make  divers  (hades,  or  cafts  of  green,  all  which  are 
firft  dyed  blue,  then  taken  down  with  vvoad,  verdigris,  Sc c.  and 
then  greened  with  the  weed,  there  being  no  one  ingredient  that  will 
give green  alone.  See  Treatife  on  Dyeing. 

1  he  tin£ture  of  red  rofes  with  oil  of  tartar  per  deiiquium,  or 
with  fp'rit  of  fal  ammoniac,  produces  green. 

Green,  among  painters.  Gamboge  will  give  five  or  fix  forts  of 
green  with  verdigris.  But  the  yellow,  which  l'oir.e  prefer  before  all 
others,  is  made  of  French  berries  ;  it  is  either  deeper  or  fainter, 
according  as  the  liquor  is  more  or  lefs  ftained  by  them.  In  like 
manner  a  yellow,  drawn  from  the  roots  of  the  barberry  or  mulberry, 
will  anfwer  the  fame  purpofe,  being  mixed  with  tranfparent  verdi¬ 
gris..  As  to  verdigris  itfelf,  it  produces  a  fine  bluilh  green,  flows 
readily  in  tne  pencil,  and  may  even  ferve  as  ink  to  write  with,  but 
is.  fubjeft  to  decay.  Mountain^7Yf«'(counterfeited  by  grinding  ver¬ 
digris  with  cerufsj  is  ufed  for  a  grafs-eolour.  Verditer  is  a  light 
green ,  feldom  ufed  but  to  colour  landbcapes  that  feem  afar  off.  Sap- 
green  is  dark  and  dirty,  and  therefore  never  ufed  but  to  lhadow  other 
greens  in  the  darkebt  places. 

Copper  -green  is  an  excellent  tranfparent  and  fhining  gxafs-grecn, 
if  thickened  in  the  fun-bhine,  or  over  a  gentle  fire.  It  is  the  moft 
ufed  cf  any  green  in  wabhing  of  prints  or  maps. 

Green,  Saxon ,  an  extremely  beautiful  green  colour,  theprocefs 
of  dyeing  which  is  this :  the  cloth  or  filk  is  firft  to  be  dyed  a  Saxon 
blue,  in  the  following  manner:  having  ground  nine  pans  of  indigo 
with  twenty  of  red  arfenic  into  a  fine  powder,  add  forty-eight  parrs 
of  ftrong  fpirit  of  vitriol  ;  which  mixture  fwclls,  grows  hut,  and 
emits  a  fulphureous  fmell.  After  Handing  in  a  moderate  warmth 
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for  twenty-four  hours,  pour  off  the  liquid  part,  which  will  be  of  an 
extremely  deep  blue.  A  fniall  quantity  of  this  liquor,  droptinto 
hot  water,  inftantly  fpreads,  tinges  it  o?  a  fine  light  blue,  and  fits 
it  for  dyeing  the  prepared  wool,  cloth,  orfilk  :  and,  by  inereafing 
or  diminifhing  the  proportion  erf  the  blue  compofition,  the  colour 
may  be  rendered  deeper  or  lighter.  This  is  the  method  ufed  for 
preparing  the  blue  compofition  by  the  dyers  of  Norwich,  who  pur- 
chafed  this  fecret  from  Saxony. 

The  cloth  or  filk,  thus  dyed  blue,  is  next  to  be  dipt  in  the  yellow 
decotflion  of  weld  or  fuff ic,  and  the  defired  colour  will  be  obtained. 

Or  the  fubjeift  may  be  dyed  green  at  one  operation,  by  boiling  it 
fora  little  time  in  a  mixture  of  the  blue  and  yellow  liquors. 

By  thus  combining  any  blue  and  yellow  dyes,  indifferent  propor¬ 
tions,  all  the  fhades  of  green  may  be  produced,  from  the  bluiih  green 
of  the  cabbage- leaf,  to  the  greenifh  yellow  of  the  olive. 

GfREEN-/f«rA,  in  ornithology,  the  loxia  chleris  of  Linnaeus :  it  has 
a  firong  tinge  of  green  diffufed  over  all  it's  body  :  the  wings  and  tail 
are  black,  but  both  variegated  with  a  beautiful  yellow. 

This  bird  may  be  ealily  tamed,  by  carrying  it  into  the  dark,  and 
putting  it  on  one  finger,  and  gently  touching  it’s  breaff  with  a  finger 
of  the  other  hand.  By  a  few  ftrokes  and  careffes  of  this  kind,  and 
letting  in  the  light  by  degrees,  it  will  eat  anybruifed  feed  out  of  the 
hand,  and  afterwards  continue  tame.  See  Chloris. 

GREEN-CLOTH,  a  board,  or  court  of  julfice,  held  in  the 
compting-houfe  of  the  king’s  houfhold,  compofed  of  the  lord  ftev.’- 
ard,  and  officers  under  him,  who  lit  daily.  To  this  court  is  com¬ 
mitted  the  charge  and  overfight  of  the  king’s  fervants  in  matters  of 
juffice  and  government,  witha  power  to  correct  all  offenders,  and 
to  maintain  the  peace  of  the  verge  or  jurifdfef  ion  of  the  court-royal  ; 
which  is  every  way  about  200  yards  from  the  lalf  gate  of  the  palace 
where  his  majefly  refides. 

It  takes  it’s  name,  board  of  green-cloth,  from  a  green  cloth  fpread 
ovef  the  board  where  they  lit.  Without  a  warrant  fird  obtained 
from  this  court,  none  of  the  king’s  fervants  can  be  arrefted  for  debt. 

Green-cloth,  clerks  of  the,  are  three  officers  of  the  board  of 
green-cloth,  who  appoint  the  diet  of  the  king  and  his  houfhold,  and 
keep  all  records,  ledgers,  and  papers,  relating  thereto  ;  make  up 
parcels  and  debentures  for  lalarics,  and  provilions  and  necelfaries 
for  the  officers  of  the  pantry,  buttery,  cellar,  &c.  They  alfo  wait 
upon  foreign  princes,  when  entertained  by  his  majefly. 

GREEN-HOUSE,  or  conjcrvatory,  a  houfe  in  a  garden,  contrived 
for  preferving  the  more  tender  and  curious  exotic  plants,  which 
will  not  bear  the  winter’s  cold  abroad  in  our  climate. 

Green-houfes,  as  now  built,  ferve  not  only  as  confervatories,  but 
likewife  as  ornaments  of  gardens  ;  being  ufuafly  large  and  beautiful 
lfruduKcs,  in  form  of  galleries,  wherein  the  plants  are  handfomcly 
ranged  in  cafes  for  the  purpofe. 

The  length  of  green-houfes  muff  be  proportioned  to  the  number  of 
plants  intended  to  be  preferved  in  them,  and  cannot  therefore  be  re¬ 
duced  to  rule  ;  but  their  depth  fhould  never  be  greater  than  their 
height  in  the  clear,  which,  in  fmall  or  middling  houfes,  may  be  fix- 
teen  or  eighteen  feet,  but  in  large  ones  from  twenty  to  twenty-four 
feet ;  and  the  length  of  the  windows  fhould  reach  from  about  one 
foot  and  a  half  above  the  pavement,  and  within  the  fame  diflance 
of  the  ejeling,  which  will  admit  of  a  cornice  round  the  building 
over  the  heads  of  the  windows.  Their  breadth  cannot  be  in  pro¬ 
portion  to  their  length  ;  for  if  in  the  largeff  buildings  they  are  more 
than  feven,  or  feven  and  a  half  broad,  they  will  be  extremely  heavy 
and  inconvenient.  R  he  piers  between  the  windows  muff  be  as  nar¬ 
row  as  may  be  to  fupport  the  building ;  for  which  reafon  they 
lhould  cither  be  of  ftone,  or  of  hard  burnt  bricks. 

If  the  piers  are  made  of  (lone,  they  fhould  be  thirty  inches  wide 
in  front,  and  Hoped  off  behind  to  about  eighteen  inches,  by  which 
means  there  will  be  no  corners  to  take  off  the  rays  of  the  fun.  If 
they  are  of  brick,  they  will  require  to  be  at  leaff  three  feet  in  front, 
but  they  fhould  be  in  the  fame  manner  doped  off  behind.  Over  the 
green-houfe  may  be  rooms  for  drying  and  preferving  feeds,  roots,  &c. 
and  behind  it  a  place  for  tools  and  other  purpofes  ;  and  both  thefe 
behind,  and  the  rooms  above,  will  be  of  great  ufe  in  keeping  off  the 
frofts,  fo  that  the  wall  between  thefe  need  not  be  of  more  than  two 
bricks  and  a  half  in  thicknefs. 

The  floor  of  the  green-houfe,  which  fhould  be  laid  either  with 
Bremen  fquares,  Purbeck  ftone,  or  flat  tiles,  muff  be  rajfed  two  feet 
above  the  furface  of  the  adjoinig ground,  or  if  thelituation  be  damp, 
at  leaft  three  feet ;  and  if  the  whole  is  arched  with  low  brick  arches 
under  the  floor,  they  will  be  of  great  fervice  in  preventing  damps  ; 
and  under  the  floor,  about  two  feet  from  the  front,  it  will  be  very 
advifeable  to  make  a  flue  of  ten  inches  wide,  and  two  feet  deep'; 
this  fhould  be  carried  the  whole  length  of  the  houfe,  and  then  re¬ 
turned  back  along  the  hinder  part,  and  there  be  carried  up  into 
funnels  adjoining  to  the  tool-houfe,  by  which  the  fmoke  may  be 
carried  off.  I  he  fire-place  may  be  contrived  at  one  end  of  the 
houfe,  and  the  door  at  wdiich  the  fuel  is  put  in,  as  alfo  the  afh-grate, 
may  be  contrived  to  open  into  the  tool-houfe,  and  the  fuel  being 
laid  in  the  fame  place,  the  w  hole  will  be  out  of  fight.  Bradley  re^ 
commends  the  new  stove  invented  by  M.  Ganger,  and  published 
by  Dr.  Defagutiers.  He  alfo  advifes,  that  the  front  of  green-houfes, 
in  the  colder  parts  of  England,  be  buflt  in  a  fweep  or  femicircle,  fo 
that  one  part  or  other  of  it  may  receive  the  fun’s  rays  all  day.  The 
ufe  of  fires  muft,  however,  be  very  fparing  in  this  place  ;  and  it  is 
not  one  winter  in  three  or  four  that  will  require  them  in  any  part, 
only  when  the  weather  is  very  fevere,  and  the  froft  cannot  w-ellbe 
kept  out  any  other  way,  this  is  an  expedient  that  is  good  to  have  in 
readinefs,  as  it  may  fave  a  whole  houfe  of  plants.  Withinfide  of 
the  windows,  in  front  of  the  green-houfe,  there  fhould  be  good  ftrong 
fhutters,  made  with  hinges,  to  fold  back  clofe  to  the  piers,  that  they 
may  not  obdruft  the  rays  of  the  fun.  Thefe  fhutters  need  not  be 
more  than  an  inch  and  a  half  thick. 
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The  back  part  of  the  houfe  fhould  be  cither  laid  over  with  flucco, 
or  plaiffered  with  mortar,  and  w-hite»wafhed,  in  order  td  prevent 
the  fruity  air  from  penetrating  through  the  walls.  When  the  green- 
houfe  is  wainfeoted,  the  walls  fhould  be  plaiflered  with  lime  and  hair 
behind  the  wainfeot,  to  keep  out  the  cold  ;  and  the  wainfeot,  as 
w'dl  as  the  cieling,  and  everv  part  within  the  houfe,  fhould  be 
painted  white,  for, the  refle&ion  of  the  fun’s  rays.  There  muff  be 
a  number  of  treffels,  with  forms  of  wood  upon  them,  to  fupport  the 
pots  of  plants,  the  tailed  to  he  placed  hindmod,  the  low'eff  within 
four  feet  of  the  w’indows  ;  and  the  rows  of  plants  fhould  rife  gradu¬ 
ally,  fo  that  the  heads  of  the  fecond  row  fhould  be  intirely  above  the 
firff  ;  and  behind  them  there  fhould  be  a  fpaceofat  leaft  five  feet,  for 
the  convenience  of  watering  the  plants,  and  for  a  free  circulation  of 
air.  It  has  been  oblerved  that  the  placing  of  the  euphorbiums, 
cereufes,  and  other  fucculcnt  plants  among  orange-trees,  and  other 
common  green-houfe  plants,  is  alw-ays  deftru£tive  of  them,  by  making 
them  receive  an  improper  fort  of  effluvia,  which  plants  of  that  kind 
imbibe  very  freely.  They  fhould  therefore  be  placed  in  two  wings 
built  at  each  end  of  the  green-houfe,  which,  if  w'dl  contrived,  will 
be  a  great  beauty,  as  w'ell  as  ufe,  to  the  building.  Thefe  wings  may 
be  made  capable  of  a  greater  warmth  alfo  by  more  flues,  and  may 
be  made  to  contain  a  hot- bed  of  tanners  bark  for  the  railing  many 
of  the  tender  plants,  natives  of  warm  climates. 

Whillt  the  front  of  the  green-houfe  is  exadly  fouth,  one  of  the 
wings  mav  be  made  to  lace  the  fouth-ead,  and  the  other  the  fouth- 
weft.  By  this  difpolition  the  heat  of  the  fun  is  rcfiedled  from  one 
part  of  the  building  to  the  other  all  day,  and  the  front  of  the  main 
green-houfe  is  guarded  from  the  cold  winds.  Thefe  tw'o  wings  may 
be  fo  contrived  as  to  maintain  plants  of  different  degrees  of  hard i- 
nefs,  which  may  be  eafily  effected  by  the  fituation  and  extent  of  the 
fire-place,  and  the  manner  of  conducting  the  flues:  the  wing  facing 
the  fouth-eaft  is  evidently  the  mod:  proper  for  the  warmed  ftove  ;  this 
nlay  be  divided  in  the  middle  by  a  partition  of  glafs,  wdth  glafs  doors 
opening  from  one  divifion  to  the  other.  In  each  of  thefe  there 
fhould  he  a  fire-place,  with  flues  carried  up  again!!  the  back  wall, 
through  which  the  fmoke  fhould  be  madetopafs,  as  many  times  the 
length  of  the  houfe  as  the  height  will  admit  of  the  number  of  flues  ; 
for  the  longer  the  fmoke  is  in  pnffing,  the  more  heat  will  be  given 
to  the  houfe,  with  a  lefs  quantity  of  fuel.  The  other  wing,  facing 
the  fouth-vveff,  fhould  be  divided  and  furnifhed  with  flues  in  the 
fame  manner;  and  thus  different  degrees  of  heat  may  he  obtained, 
according  to  the  feafons,  and  the  particular  forts  of  plants  that  are 
to  be  preferved.  If  there  are  no  fheds  behind  thefe  wings,  the  walls 
lhould  not  be  lefs  than  three  bricks  thick,  and  the  back  part,  having 
Hoping  roofs,  which  are  covered  w  ith  tiles  or  flates,  fhould  be  lined 
with  reeds,  &c.  under  the  covering.  The  Hoping  glalfes  of  thefe 
houfes  fhould  be  made  to  Hide  and  take  off,  fo  that  they  may  be 
drawn  dowm  more  or  lefs,  in  warm  weather,  to  admit  air  to  the 
plants  ;  and  the  upright  glades  in  front  may  be  fo  contrived,  as  that 
every  other  may  open  as  doors  upon  hinges,  and  the  alternate  glalfes 
may  be  divided  into  tw'O  ;  the  upper  part  of  each  fhould  be  fo  con¬ 
trived  as  tb  be  drawn  down  likefafhes,  that  either  of  them  may  be 
ufed  to  admit  air,  in  a  greater  or  lefs  quantity ,  as  there  may  beoc- 
cafion.  As  to  the  management  of  the  plants  herein,  Mortimer  re¬ 
commends  the  opening  ot  the  mould  about  them  from  time  to  time, 
and  fprinklinga  little Trefh  mould  in  them,  and  a  little  warm  dung 
on  that ;  as,  alfo,  to  wrater  them  when  the  leaves  begin  to  wither 
and  curl,  and  not  oftener  ;  which  would  make  them  fade,  and  be 
fickly  ;  and  to  take  off  fuch  leaves  as  wither,  and  grow  dry. 

It  is  a  general  rule  among  gardeners,  to  fet  exotic  plants  in  the 
green-houfe  about  the  fecond  week  in  September,  and  to  take  them 
out  again  about  the  middle  of  May ;  though  there  fhould  be  feme 
didintfion  made  herein;  the  tendered;  forts  from  places  near  the 
line,  as  the  aloes,  &c.  being  to  be  confined  longer  to  th ^  green-houfe 
than  oranges,  myrtles,  &c. 

GREGARIOUS,  among  zoologifls,  a  term  applied  to  fuch 
animals  as  do  not  live  folitary,  but  in  herds,  flocks,  coveys,  and 
companies. 

GREGORIAN  epoch,  the  epocha  or  time  whence  the  Gregorian 
calendar  or  computation  took  place.  The  year  1790  is  the  208th 
year  of  that  epocha. 

GRENADIER,  afoldier  who  is  armed  with  a  firelock,  bayonet, 
and  hanger,  a  pouch  full  of  hand  grenades  to  be  thrown  among 
the  enemy,  and  a  cartridge-box  that  will  hold  twenty-four  rounds. 
They  wear  a  high  cap,  fronted  formerly  with  a  piece  of  brafs,  but 
now  with  fur,  and  a  piece  of  cloth  upon  their  fhoulders,  called  a 
w'ing.  They  were  fitfi  edabliffied  in  France  in  1667,  and  loon 
after  formed  into  companies  :  they  were  fird  known  in  England 
in  1685. 

There  are  companies  of  foot  grenadiers.,  and  horfe  grenadiers ,  by  the 
French  called  grenadiers  voians,  or  flying  grenadiers,  who  are  mounted 
on  horfeback,  but  fight  alfo  on  foot. 

GRENAILLE,  a  preparation  of  copper,  ufed  by  the  Chinefe  as 
a  red  colour  in  feme  of  their  fined  china,  particularly  for  the  colour 
called  oil-red,  or  red  in  oil.  The  china-ware  coloured  with  this 
is  very  dear.  They  procure  the  preparation  thus  :  They  have  re- 
courfe  to  certain  people  whofefole  bufinefs  it  is  to  refine  the  filver, 
and  feparate  it  in  furnaces  from  the  copper  and  lead  it  contains. 
While  the  copper  is  in  fuiion,  they  take  a  fmall  brulh,  and  dip  the 
end  of  it  into  water  ;  then  driking  the  handle  of  the  brufh,  they 
fprinkle  the  water  by  degrees  upon  the  melted  copper;  a  fort  of 
pellicle  forms  itfelf  by  thefe  means  on  the  furfa.ee  or  the  matter, 
which,  while  hot,  they  take  off  with  iron  pincers,  and,  immediately 
throwing  it  into  a  large  velfel  of  cold  water,  it  forms  that  red  pow¬ 
der,  which  is  called  in  French  the  grenaille ;  they  repeat  the  opera¬ 
tion  every  time  they  thus  feparate  the  copper;  and  this  furniffies 
them  with  as  much  of  the  grenaille  as  they  have  occafion  for  in  their 
china-works. 

GREWT, 
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GREWT,  among  miners,  fignifies  earth  of  a  different  colour 
from  the  reft,  found  on  the  banks  of  rivers,  as  they  are  fearching 
for  mines. 

GRIEF,  a  paffion  of  the  mind,  which  often  deftroys  all  appetite 
and  defire  of  meat,  either  by  infpiring  men  with  adifrelifh  for  life, 
or  by  a  mechanical  inftindl :  becaufe  food  taken  at  fuch  a  time 
makes  but  bad  nourifhment,  fitter  to  corrupt  the  blood  than  pro¬ 
long  life  on  which  account  it  is  affigned  as  a  phvfical  caufe  tor  the 
faffing  pradtifed  among  the  heathens.  This  paffion  extends  it’s  in¬ 
fluence  even  to  bealfs,  which,  when  indifpofed,  not  only  take  no 
pains  to  provide  themfelves  food,  but  alfo  refufe  it  when  laid 
before  them.  Grief  has  been  alfo  found  to  lell'en  perfpiration  and 
urine. 

GRIFFON,  gryphus,  in  natural  hiffory,  the  name  of  an 

imaginary  bird  of  prey  of  the  eagle  kind  ;  the  ancients  reprefent  it 
with  four  legs,  wings,  and  a  beak  ;  the  upper  part  representing  an 
eagle,  and  the  lower  a  lion:  they  perfuaded  the  ignorant,  that  gold 
mines,  hidden  treafures,  &c.  were  guarded  by  thefe  creatures  with 
wonderful  refolution  and  watchfulnefs. 

The  griffon,  in  feripture,  is  that  fpecies  of  the  eagle,  called,  in 
Latin,  ofjifraga ,  the  ofprey. 

Guilliin  blazons  it,  rampant;  others ,  figeiant.  It  is  alfo  an  or¬ 
nament  of  Greek  architedlure. 

GRIG,  in  ichthyology,  a  fpecies  of  fand-eel,  having  a  larger 
head  than  the  common  eel,  a  blunter  nofe,  thicker  fkin,  and  lefslat, 
and  are  not  fo  much  efteemed  ;  their  weight  feldom  exceeds  three 
or  four  pounds. 

GRILL  oy/lers  or  Jhrimps,  is  to  put  them  into  fcollop-fhells,  fea- 
fon  them  with  fait,  pepper,  and  fhred  parfley,  and  pour  their  own 
liquor  to  them,  covering  them  with  grated  bread,  itewung  them 
half  an  hour  on  the  fire,  and  browning  them  with  a  red-hot  iron  : 
this  is  fometimes  called J'colloping. 

GRILL ADE,  in  cookery,  is  meat  broiled  on  the  gridiron. 

GRINDING,  trituration ,  the  adl  of  breaking  or  comminuting 
hard  fubitances,  and  reducing  them  into  fine  powder,  flour,  or 
duff. 

All  the  operations  of  the  bodyconfift  in  the  attrition  or  grinding 
of  the  humours  or  matters  contained  in  the  veffels. 

Grinding  is  alfo  the  rubbing  or  wearing  off  the  irregular  or 
otherwife  redundant  parts  of  the  furface  of  a  body,  and  reducing  it 
to  the  deflined  figure,  whether  that  be  fiat,  concave,  or  the  like. 

Grinding  is  alfo  ufed  for  a  coarfer  and  lefs  accurate  method  of 
fmoothing  or  polifhing  the  furface  of  a  body,  particularly  glafs  for 
large  looking-glaffes,  See. 

In  the  new'  method  of  working  large  plates  of  glafs  for  looking- 
glafies,  coach-glaffes,  Sec.  by  moulding,  and,  as  it  were,  catting 
them,  fomewhat  after  the  manner  of  metals,  deferibed  under  the 
article  Glass,  the  furface  being  left  uneven,  it  remains  to  be 
ground  and  polifhed. 

In  order  to  grind  and  polifh  the  furface,  the  plate  of  glafs  is  laid 
horizontally  on  a  ftone  in  manner  of  a  table,  and  to  fecure  it  the 
better,  plaiftered  down  with  mortar  or  Itucco,  that  the  effort  of  the 
workman,  or  of  the  machine  ufed  therein,  may  not  fhake  or  dilplace 
it :  to  fuftain  it  there  is  a  (trong  w'ooden  frame  that  furrounds  it  an 
inch  or  two  higher  than  the  glafs  :  the  bottom  or  bafe  of  the  grinding 
engine  is  another  rough  glafs,  about  half  the  dimenfions  of  the  for¬ 
mer  ;  on  this  is  a  w'ooden  plank,  cemented  thereto,  and  upon  this  are 
proper  weights  applied,  to  promote  the  triture,  the  plank  or  table 
being  fafiened  to  a  wheel,  which  gives  it  motion.  1  his  wheel,  which 
is  at  leaf!:  five  or  fix  inches  diameter,  is  made  of  a  very  hard  but 
light  wood,  and  is  wrought  by  two  workmen  placed  againft  each 
other,  w7ho  pufhand  pull  it  alternately";  and  fometimes,  when  the 
work  requires  it,  they  turn  it  round.  By  fuch  means,  a  conftant 
mutual  attrition  is  produced  betw'een  the  tw7o  glatles,  which  is 
favoured  by  w'ater  and  fands  of  leveral  kinds  bdtowed  between  ; 
fand  (till  finer  and  finer  being  applied,  as  the  grinding  is  more  ad¬ 
vanced  :  at  laft  emery  is  ufed.  We  need  not  add,  that  as  the  up¬ 
per  or  incumbent  glafs  polifhes  and  grows  fmoother,  it  mud  be 
fluffed  from  time  to  time,  and  others  put  in  it’s  place. 

GRIP,  or  Gripe,  in  hufbandry,  is  a  fmali  ditch  cut  acrofs  a 
meadow  or  ploughed  land,  in  order  to  drain  it.  It  alfo  fignifies  a 
handful  ;  as,  a  gripe  of  corn. 

GRIPE,  in  fca-language,  is  s  piece  of  timber  faced  againft  the 
lower  piece  of  the  (fern,  from  the  fore-matt  end  of  the  keel,  joining 
with  the  knee  of  the  head  ;  it’s  ufe  is,  to  defend  the  lower  part  of 
the  ftern  from  injury  :  but  is  often  made  the  larger,  that  the  fliip 
may  keep  a  good  wind. 

Gripe  of  a  Jhip,  is  the  compafs  or  fharpnefs  of  her  (tern  under 
water,  chiefly  towards  the  bottom  of  her  Item. 

The  defign  of  fhaping  her  fo,  is  to  make  her  gripe  the  more,  or 
keep  a  good  wind  ;  for  which  purpofe,  fometimes  a  falfe  item  is  put 
on  upon  the  true  one. 

Gripe  is  alfo  a  fea-phrafe  fora  fhip’s  being  apt  to  run  too  much 
to  windward  of  her  courfe,  particularly  when  fihe  fails  with  the 
wind  on  her  beam  or  quarter  :  this  effedt  is  partly  occafioned  by 
the  fhock  of  the  waves  that  (trike  the  {hip  perpetually  on  the  wea¬ 
ther- quarter,  and  force  the  (fern  to  leeward  ;  but  principally  by  the 
arrangement  of  the  fails,  which  difpofes  the  (hip  continually  to  edge 
to  windward,  while  in  this  lituation  of  failing:  in  fuch  cafe  they 
fay,  fhe  gripes. 

GRIPES,  tormina  vent  ris,  in  medicine,  a  fort  of  colic,  or  painful 
dilorder  of  the  lower  bell v,  occafioned  by  fome  fharp  pungent  matters 
vcllicating  the  parts,  or  by  wind  pent  up  in  the  inteftines.  See 
Colic  and  Dysentery. 

Gripes,  or  Colic,  in  farriery,  is  an  acute  difeafe,  to  which 
horfes  are  very  often  lubjed.  Refer  to  Syftem  of  Farriery, 
p.  875. 
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Gripes,  in  fea-language,  is  a  machine  formed  by  an  affemblage 
of  ropes,  hooks,  and  dead-eyes,  and  ufed  to  fecure  the  boats  upon 
the  deck  of  a  fhip  at  fea,  and  prevent  them  from  bein^  fhakenbv 
the.  labouring  of  the  veffel.  The  hooks,  which  arefcfaftened  at 
their  ends,  are  fixed  in  ring-bolts  in  the  deck  on  each  fide  of  the 
boat ;  whence,  palling  over  her  middle  and  extremities,  they  are 
extended,  by  means  of  the  dead-eyes,  fo  as  to  render  the  boats  firm 
and  fecure. 

GRISLAGINE,  in  ichthyology,  a  freffi-w’ater  fiflr,  of  the  cyprinus 
kind,  with  whitifh  fins,  and  eleven  rays  in  the  anal  fin,  common 
in  rivers  of  Germany. 

among  herbalifts,  denote  thin,  flat,  fkinny  feeds. 

^ ri  in  zoology,  a  fpecies  of  weezel,  with  large  head  and 

eyes,  fhort  but  broad  ears  ;  the  upper  part  of  the  body  of  a  deep 
brown,  each  hair  being  tipped  with  W'hite  ;  from  each  fide  of  the 
forehead  extends  a  broad  white  line,  paffing  over  the  eyes,  and 
reaching  as  far  as  the  fhoulders  ;  the  nofe,  throat,  and  w'hole  under 
lide.of  the  body,  thighs,  and  legs,  are  black.  The  animal  inhabits 
Surinam,  but  is  fcarce.  See  Plate  J\,fig.  17. 

££IST,  denotes  corn  ground,  or  ready  for  grinding. 

QE.1 ZZLE,  is  fometimes  ufed  for  gray. 

GR1 IHBRECHE,  in  old  writers,  the  fame  with  breach  of  the 
peace. 

GlilTT-flone,  is  a  ftone  confiding  of  particles  of  fand  agglutina¬ 
ted  together.  Some  of  thefe  (tones  are  ufed  for  building,  others 
for  grinding,  others  for  whetting  fharp  fteel  inftruments,  a^d  others 
tor  filtrating  water. 

GROANING,  in  hunting,  the  cry  or  noife  of  a  buck. 

n  ^1'1  an  Englifh  money  of  account,  equal  to  four-pence. 
1  he  Dutch,  Poianders,  Saxons,  Bohemians,  French,  Sec.  have 
hkewife  their  groots,  grooches,  gros,  Sec, 

We  had  no  filver  money  in  the  Saxon  time  bigger  than  a  penny. 
Edward  III.  coined  groats  and  hz\{-groats,  and  Henry  VIII.  firft 
coined  (hillings. 

Groats,  a  term  ufed  for  oats  only  half-ground. 

GROGRAM,  in  the  manufadtures,  a  fort  of  fluff,  made  of  filk 
and  mohair,  being  in  reality  no  more  than  a  taffety,  coarfer  and 
thicker  than' ordinary. 

GROMMET  S,  in  a  fliip,  are  fmali  •wreaths,  formed  of  a  ftrand 
of  rope,  and  ufed  to  fallen  the  upper  edge  of  a  ftay-fail  to  it’s 
refpedive  ftay,  indifferent  places.  By  means  of  the  grommets  the 
fail  is  accordingly  hoifted  or  lowered.  Inftead  of  thefe,  hanks 
have  been  lately  introduced. 

GROMWELL,  or  Gromill,  lithofpermum,  a  genus  of  the  pen- 
tanclria  monogynia  clafs.  The  flower  hatha  permanent  empalement, 
cut  into  five  parts;  and  one  petal,  w'ith  a  cylindrical  tube,  divided 
into  fiveobtufe  points  at  the  brim  ;  the  chaps  are  perforated  ;  it  has 
five  fhort  ftamina,  which  are  fhut  up  in  the  chaps  of  the  petal ; 
and  hath  fourgermina,  which  turn  to  fo  many  oval,  hard,  fmooth, 
acute  pointed  feeds,  fitting  in  the  fpreading empalement.  The  feeds 
of  the  greater  upright  gromwell  have  been  accounted  powerfully  di¬ 
uretic,  and  cleanfers  of  the  reins  and  ureters,  being  boiled  in  wine 
or  water  ;  and  of  great  fervice  againft  the  ftone,  gravel,  or  ftoppage 
of  urine,  as  alfo  againft  the  heat  of  it,  and  a  gonorrhoea. 

GROOM,  denotes  a  fervant  in  fome  inferior  port. 

T  he  w'ord  is  formed  from  the  Flemifti,  grom,  pucr,  a  boy. 

Groom  is  alfo  the  denomination  of  feveral  officers  and  fervants 
in  the  king’s  houfihold  ;  as,  groom  of  the  great-chamber  ;  groom  of 
the  robes,  of  the  wardrobe,  Sec. 

Groom  porter  is  an  officer  of  the  houfhold,  who  provides  chairs, 
ftools,  and  firing  for  .the  king’s  lodging,  and  alfo  turnifhes  cards, 
dice,  &c.  and  decides  the  difputes  which  arife  at  play. 

Groom  is  more  particularly  ufed  for  a  fervant  appointed  to  at¬ 
tend  on  horfes  in  the  ftable.  It  is  his  bufinefs  to  feed  and  water 
them,  to  curry  and  rub  them  dowm,  and  to  keep  a  w'atchful  eye  over 
them,  that  they  may  have  no  inw'ard  or  outward  diforder,  without 
his  difeovering  it,  and  ufing  his  endeavours  to  remove  it. 

GROOVE,  among  miners,  the  fhaft  or  pit  funk  into  the  earth, 
whether  in  the  vein  or  not.  • 

Groove,  among  joiners,  implies  the  channel  made  by  their 
plough  in  the  edge  of  a  moulding,  ftyle,  or  rail,  w'hereinto  put  their 
pannels,  in  wainfeoting.- 

Groove  is  alfo  a  gardener’s  tool  for  tranfplanting  flow'ers. 

GROOZDISHYS,  in  botany,  a  fpecies  of  mufhroom  refembling 
our  pepper  or  milky  mufhroom  :  it  is  very  broad  and  thick,  and 
abounds  w  ith  an  acrid  juice.  The  Ruffians  pickle  them,  to  eat 
with  their  meats.  Eaten  frefh,  they  inflame  the  mouth  and  throat, 
and  endanger  fuffocation. 

GROSS,  a  foreign  piece  of  money,  anfwering  to  our  groat. 

Gross,  in  law'-books,  fignifies  abfolute  or  independent  on  ano¬ 
ther  :  thus,  anadvowfon  in  grofs,  is  one  diftindt  and  feparatefrom 
the  man  ;  and  a  villain  in  grofs,  was  a  fervant  who  belonged  to  the 
lord,  and  not  to  the  land. 

Gross -bean,  in  zoology,  the  Englifh  name  of  the  coccothraufes, 
called  likewife  haw- finch.  See  Loxia. 

Gross -iveigbt,  the  whole  w'eight  of  merchandizes,  with  their 
duft  and  drofis  ;  as  alfo  the  bag  xir  cheft  which  contains  them. 
An  allowance  is  ufually  made  out  of  th e  grofs  weight  for  tare  and 
tret. 

GROSS  A,  a  groat,  paid  to  the  king,  in  1378,  by  each  man  and 
woman  in  the  realm. 

GROSSE-&L,  in  our  old  law-books,  wood  of  fuch  a  grow'th  as 
to  be  accounted  timber. 

GROT  ESQUE,  orGROTESK,  infculpture  and  painting,  forne- 
thing  whimfical,  extravagant,  and  monftrous  ;  confiding  either  of 
things  that  are  merely  imaginary,  and  have  no  exiftence  in  nature; 
or  of  things  fo  diftorted,  as  to  excite  lurprife  and  ridicule. 
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Grotesque  work  is  the  fame  with  what  is  fometimes  called 
antique.  The  name  is  faid  to  have  taken  it’s  r ife  from  the  figures 
of  this  kind,  much  ufi  d  in  adorning  the  grottoes  which,  in  ancient 
times,  were  the  tombs  of  eminent  perfons  or  families  ;  fuch  as 
that  of  Ovid,  whofe  grotto  was  difeovered  near  Rome  above  an 
hundred  years  ago. 

Grotesques  are  particularly  ufed  to  figniry  thofe  fanciful  orna¬ 
ments  of  animals  interfperfed  among  foliages,  fruit,  Ac.  as  thofe 
painted  by  Raphael  in  the  Vatican,  and  thofe  carved  by  Michael 
Angelo,  in  the  cicling  of  the  portico  of  the  capitol..  T  hefe  kinds 
of  compartments  are  called,  by  Vitruvius,  harpagenituli. 

GROTTO,  or  Grotta, in  natural  hiftory,  a  largd  deep  cavern, 
or  den  in  a  mountain  or  rock. 

The  ancient  anchorets  retired  into  dens,  and  grottoes ,  to  apply 
themfelves  the  more  attentively  to  meditation. 

Okev-hcle,  Elden-hole,  Pool’s-hole,  and  the  Devil’s  A — fe  in 
the  Peake,  are  famous  among  the  natural  caverns  or  grottoes  of  our 
country. 

The  naked  rocks  above  the  entrance  to  Okey-hole  fliew  them¬ 
felves  about  thirty  fathoms  high,  and  the  whole  afcent  of  the  hill 
above  is  about  a  mile,  and  is  very  fieep.  As  you  pafs  into  this 
vault,  you  go  at  firft  upon  a  level,  but  advancing  farther,  the  way 
is  found  to  be  rocky  and  uneven,  fometimes  afeending,  and  fome¬ 
times  defeending  "The  roof  of  this  cavern,  in  the  higheft  part,  is 
about  eight  fathoms  from  the  ground,  but  in  many  particular  pla¬ 
ces  it  is  fo  low,  that  a  man  muft  ftoop  to  get  along.  The  breadth 
is  not  lefs  various  than  the  height,  for  in  fome  places  it  is  five  or 
fix  fathoms  wide,  and  in  others  not  more  than  one  or  two.  It  ex¬ 
tends  itfelf  in  length  about  two  hundred  yards.  People  talk  much 
of  certain  fiones  in  it,  reftmbling  men  and  women,  and  other 
things,  but  there  is  little  matter  of  curicfity  in  thefe,  being  only 
fhapelefs  lumps  of  a  common  fpar.  At  the  fartheft  part  of  the 
cavern  there  is  a  good  ftream  of  water,  large  enough  to  drive  a  mill, 
which  paffes  all  along  one  fide  of  the  cavern,  and  at  length  Hides 
down,  about  fix  or  eight  fathoms,  among  the  rocks,  and  then 
prefling  through  the  clefts  of  them,  difeharges  itfelf  into  the  valley. 
The  river  within  the  cavern  is  well  ftored  with  eels,  and  has  fome 
trouts  in  it ;  and  thefe  cannot  have  come  from  without,  there  being 
fo  great  a  fall  near  the  entrance. 

Elden-hole  is  a  huge  profound  perpendicular  chafm,  three  miles 
from  Buxton,  ranked  among  the  natural  wonders  of  the  Peak.  It’s 
depth  is  unknown,  and  is  pretended  to  be  unfathomable. 

Peak’s-hole,  and  Pool’s-hole,  called  alfo  the  Devil’s  A— fe,  are 
two  remarkable  horizontal  fprings  under  mountains  ;  the  one  near 
Caftleton,  the  other  juft  by  Buxton.  They  leem  to  have  owed 
their  origin  to  the  fprings  which  have  their  current  through  them  : 
when  the  water  had  forced  it’s  way  through  the  horizontal  fiflures 
of  the  ftrata,  and  had  carried  the  loofe  earth  away  with  it,  the  loofe 
ftones  muft  fall  down  of  courfe :  and  where  the  ftrata  had  few  or 
no  fiflures,  they  remained  intire  ;  and  fo  formed  there  very  irregular 
arches,  which  are  now  fo  much  wondered  at.  The  water  which 
pafles  through  Pool’s-hole  is  impregnated  with  particles  of  lime- 
ftone,  and  has  incrufted  the  whole  cavern  in  fuch  a  manner  that  it 
appears  as  one  folid  rock. 

Grotto  del  Cant,  is  a  little  cavern  near  Pozzuoli,  four  leagues 
from  Naples,  the  fleams  whereof  are  of  a  mephitical  or  noxious 
uality  ;  whence  alfo  it  is  called  bocca  venenoja,  the  poifonous  mouth, 
ee  Mephitis. 

It  is  a  fmall  grotto  about  eight  feet  high,  twelve  long,  and  fix 
broad.  When  a  dog,  or  any  other  creature,  is  forcibly  kept  below 
it  ;  or,  by  reafon  of  it’s  fmailnefs,  cannot  hold  it’s  head  above  it  ; 
it  prefently  lofes  all  motion,  falls  down  as  dead,  or  in  a  fwoon,  the 
limbs  convulfed  and  trembling,  till  at  laft  no  more  figns  of  life  ap¬ 
pear  than  a  very  weak  and  almoft  infenfible  beating  of  the  heart 
and  arteries  ;  which,  if  the  animal  be  left  a  little  longer,  quickly 
ceafes  too,  and  then  the  cafe  is  irrecoverable  ;  but  if  it  be  fnatched 
out,  and  laid  in  the  open  air,  it  foon  comes  to  life  again,  and  fooner, 
if  thrown  into  the  adjacent  lake.  The  fumes  of  the  grotto ,  fays  Dr. 
Mead,  are  no  real  poifon,  but  aft  chiefly  by  their  gravity  ;  elfe 
the  creatures  could  not  recover  fo  foon  ;  or,  if  they  did,  fome  fymp- 
toms,  as  faintnefs,  Ac.  would  be  the  confequence  of  it. 

Grotta  del  Serpi,  is  a  fubterraneous  cavern  near  the  village  of 
Safla,  eight  miles  from  the  city  of  Braccano,  in  Italy.  It  is  big 
enough  to  hold  two  perfons  ;  and  is  perforated  with  feveral  fiftular 
apertures,  fomewhat  in  the  manner  of  a  fieve  ;  out  of  which,  at 
the  beginning  of  the  fpring  feafon,  ilfues  a  numerous  brood  of  young 
fnakes  of  divers  colours,  but  all  free  of  any  particular  poiionous 
quality. 

In  this  cave  they  expofed  their  lepers,  paralytics,  arthritics,  and 
elephantiac  patients,  quite  naked  ;  where  the  warmth  of  the  fubter¬ 
raneous  ftreams  refolving  them  into  fweat,  and  the  ferpents  cling¬ 
ing  varioufly  all  around,  licking  and  fucking  them,  they  become  fo 
thoroughly  freed  of  all  their  vicious  humours,  that,  upon  repeating 
the  operation  for  fome  time,  they  were  perfectly  reftored. 

The  difcovery  of  this  cave  was  by  the  cure  of  a  leper  going  from 
Rome  to  fome  baths  near  this  place  ;  who  loling  his  way,  ancfbeing 
benighted,  happened  upon  this  cave  ;  and  finding  it  very  warm, 
pulled  off  his  cloaths  ;  and  being  weary  and  fleepy,  had  the  good 
fortune  not  to  feel  the  ferpents  about  him  till  they  had  wrought  his 
cure. 

Milky  Grotto,  Crppta  Lafiea,  a  mile  diftant  from  the  ancient 
village  of  Bethlehem,  is  faid  to  have  been  thus  denominated  on  ac¬ 
count  of  the  blefled  Virgin,  who  let  fall  fome  drops  of  milk  in  giv¬ 
ing  fuck  to  Jefus  in  grotto  !  And  hence  it  has  been  commonly 
fuppofed,  that  the  earth  of  this  cavern  has  the  virtue  of  reflorin^  a 
woman’s  milk,  and  even  of  curing  fevers. 

They  are  always  digging  in  it,  and  the  earth  is  fold  at  a  good  rate 
to  fuch  as  have  faith  enough  to  give  credit  to  the  fable. 
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Grotto  is  alfo  ufed  for  a  little  artificial  edifice  made  in  a  gar¬ 
den,  in  imitation  of  a  natural  grotto.  '  , 

The  outfide  of  thefe  grottoes  are  ufually  adorned  wirh  ruflie  ar- 
chitefture,  arid  their  intide  with  fliell  work,  foflils,  Ac.  finifhed 
likewife  with  jet  d’eaus  or  fountains,  Ac. 

A  cement  for  artificial  grottoes  may  be  made  thus:  take  two  parts 
of  white  refin,  melt  it  clear,  arid  add  to  it  four  parts  of  bces-wax  ; 
when  melted  together  add  two  or  three  parts  of  the  powder  of  the 
(tone  you  defign  to  cement,  or  fo  much  as  will  give  th'c  cement 
the  colour  of  the  ftone  \  to  this  add  one  part  of  the  flour  of  fui- 
phur  :  incorporate  all  together  over  a  gentle  fire,  and  afterwards 
knead  them  with  your  hands  in  warm  •water.  With  this  cement 
the  ftones,  fhells,  Ac.  after  being  w'ell  dried  before  the  fire,  may 
be  cemented. 

Artificial  red  coral  branches,  for  the  embellifhment  of  grottoes , 
may  be  made  in  the  following  manner:  take  clear  refin,  diflolve 
it  in  a  brafs  pan  ;  to  every  ounce  of  which  add  two  drams  of  the 
fineft  vermilion  :  when  you  have  ftirred  them  well  together,  and 
have  chofen  your  twigs  and  branches,  peeled  and  dried,  take  a  pen¬ 
cil,  and  paint  the  branches  all  over  whilft  the  compoiition  is 
warm  ;  afterwards  fhape  them  in  imitation  of  natural  coral.  This 
done,  hold  the  branches  over  a  gentle  coal  fire,  till  all  is  fmooth 
and  even  as  if  polifhed. 

In  the  fame  manner  white  coral  may  be  prepared  with  white  lead, 
and  black  coral  with  lamp-black. 

A  grotto  may  be  built  with  little  expence,  of  glafs,  cinders,  peb¬ 
bles,  pieces  of  large  flint,  fliells,  mofs,  ftones,  counterfeit  coral, 
pieces  of  chalk,  Ac.  all  bound  or  cemented  together  with  the  above 
deferibed  cement. 

GROVE,  in  gardening,  a  fmall  wood  impervious  to  the  rays  of 
the  fun. 

Groves  are  the  greateft  ornaments  to  a  garden  ;  nor  can  a  garden 
be  complete  which  has  not  one  or  more  of  thefe.  In  fmall  gardens 
there  is  fcarce  room  to  admit  of  groves  of  any  extent ;  yet,  in  thefe, 
there  fhould  be  at  leaft  one  contrived,  which  fliould  be  as  large  as 
the  ground  will  allow  it :  and  where  thefe  are  fmall,  there  is  more 
fkill  required  in  the  difpofition,  to  give  them  the  appearance  of 
being  larger  than  they  really  are.  Groves  are  of  two  forts,  viz. 
open  and  clo {t  groves  ;  open  groves  are  fuch  as  have  large  fhady  trees, 
which  ftand  at  fuch  diftances  at  that  their  branches  may  approach 
fo  near  each  other,  as  to  prevent  the  rays  of  the  fun  from  penetrat¬ 
ing  through  them.- 

W  hen  a  perfon  who  is  to  lay  out  a  garden,  is  fo  happy  as  to 
meet  wflth  large  full  grown  trees  upon  the  fpot,  they  fhould  remain 
inviolate,  if  poflible  ;  for  it  will  be  better  to  put  up  with  many  in¬ 
conveniences,  than  to  deftroy  thefe,  which  will  require  an  age  to 
retrieve  ;  fo  that  nothing  but  that  of  offending  the  'habitation,  bv 
being  fo  near  as  to  occafion  great  damps,  fhould  tempt  the  cutting 
of  them  down. 

Moft  of  the  groves  which  have  been  planted  either  in  England, 
or  thofe  celebrated  gardens  in  France,  are  only  a  few  regular  lines 
of  trees  ;  many  of  which  join  to  the  habitation,  or  lead  to  fome 
building,  or  other  objeft  :  but  thefe  do  not  appear  fo  grand,  as 
thofe  which  have  been  made  in  woods,  where  the  trees  have  grown 
accidentally,  and  at  irregular  diftances ;  where  the  trees  have  large 
fpreading  heads,  and  are  left  at  fuchdiftance  as  to  permit  thegrafs 
to  grow  under  them,  then  they  afford  the  greateft  pleafure  ;  for 
nothing  is  more  noble,  than  fine  fpreading  trees,  with  large  Items, 
growing  through  grafs,  efpecially  if  the  grafs  is  well  kept,  and  has 
a  good  verdure  ;  befides,  moft  of  thefe  planted  groves  have  generally 
a  gravel  walk,  made  in  a  ftrait  line  between  them  ;  which  greatly 
offends  the  fight  of  perfons  who  have  a  true  tafte  :  therefore,  when¬ 
ever  a  gravel  walk  is  abfolutely  neceflary  to  be  carried  through 
thefe  groves,  it  will  be  much  better  to  twift  it  about,  accoiding  as 
the  trees  naturally  ftand,  than  to  attempt  regularity :  but  dry  walks 
under  large  trees  are  not  fo  ufeful,  as  in  open  places  ;  becaufe  the 
dropping  of  the  trees  will  render  thefe  walks  ufelefs,  after  rain,  for 
a  confiderable  time. 

Clofe  groves  have  frequently  large  trees  Handing  in  them  ;  but 
the  ground  is  filled  under  thefe  with  fhrubs,  or  under-wood  ;  fo 
that  the  walks  which  are  made  in  them  are  private,  and  fereened 
from  winds  ;  whereby  they  are  rendered  agreeable  for  walking,  at 
fuch  times  when  the  air  is  too  violent  or  cold  for  walking  in  the 
more  expofed  parts  of  the  garden. 

Thefe  are  often  contrived  fo  as  to  bound  the  open  groves,  and 
frequently  to  hide  the  walls,  or  other  inclofures,  of  the  garden  : 
and  when  they  are  properly  laid  out,  with  dry  walks  winding 
through  them,  and  on  the  fides  of  thefe  fweet-fmelling  fhrubs  and 
flowers  irregularly  planted,  they  have  a  charming  effeft  :  for  hero 
a  perfon  may  walk  in  private,  lheltered  from  the  inclemency  of  cold 
o-r  violent  winds,  and  enjoy  the  greateft  fweets  of  the  vegetable 
kingdom  :  therefore,  w'here  it  can  be  admitted,  if  they  are  continu¬ 
ed  round  the  whole  inclofure  of  the  garden,  there  will  be  a  much 
greater  extent  of  walk  :  and  thefe  fhrubs  will  appear  the  belt  boun¬ 
dary  where  there  are  not  fine  profpefts  to  be  gained. 

Groves  have  in  all  ages  been  held  in  great  veneration.  The 
high-places  of  the  Jews,  whither  they  reforted  for  the  purpofes  of 
devotion,  were  probably  fituated  in  groves.  See  jofh.  xxiv.  26. 
The  ancient  Druids,  it  is  well  known,  had  a  great  veneration  for 
groves. 

GROUND,  in  agriculture,  is  a  piece  of  land,  or  foil ;  or  a  por¬ 
tion  of  earth,  whether  fit  or  unfit  to  be  cultivated  and  tilled  ;  and 
is  diftinguifhed  into  boggy  or  marfhy,  chalky,  gravelly,  and  ftony. 

Ground,  in  etching,  denotes  a  gummy  compofition,  or  varnifh,' 
fmeared  over  the  furface  of  the  metal  to  be  etched,  to  prevent  the 
aqua.fortis  from  eating,  except  in  fuch  places  where  xh\s  ground  \s 
cut  through  with  the  point  of  a  needle.  See  Etching. 

Ground-/^,  in  botany,  called  alfo  gill  go  by  the  ground,  ale-hoof , 

or 
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or  turn-hoof,  is  a  plant  belonging  to  the  didynamia  gymniofpertnia  clafs. 
This  plant  grows  naturally  under  hedges,  and  on  the  fides  of  banks, 
in  mod  parts  of  England,  and  flowers  from  April  till  almolt  the 
end  of  fummer,  and  is  generally  green  in  the  winter  feafon. 

Ground-ivy  is  attenuant  and  dilfolvent,  and  famous  both  inter¬ 
nally  and  externally  as  a  vulnerary.  It  is  much  ufed  with  us  in  an 
infufion  in  form  of  tea,  for  diforders  of  the  bread  and  lungs,  and  is 
fometimes  an  ingredient  in  pedfloral  decodtions.  A  conferve  made 
of  the  plant,  when  in  flower,  retains  it’s  virtues  in  an  agreeable 
form,  but  is  feldom  kept  in  the  (hops.  It  is  efteemed  a  fpecific  in 
erofions  and  exulcerations  of  the  vifcera,  and  particularly  of  the 
kidniesand  lungs.  It  is  alfo  recommended  in  confumptions,  bruifes 
from  falls,  head-ach,  and  other  the  like  diforders. 

Ground  -plates ,  in  architecture,  are  the  outermofl  pieces  of  tim¬ 
ber  lying  on  or  near  the  ground,  and  framed  into  one  another  with 
mortifes  and  tenons. 

Ground  of  a  fhield,  or  efcutcheon,  in  heraldry,  is  the  field. 

Ground,  in  painting,  the  furface  upon  which  the  figures  and 
other  objects  are  rcprefented. 

The  ground  is  properly  underdood  of  fuch  parts  of  the  piece  as 
have  nothing  painted  on  them,  but  retain  the  original  colours  upon 
which  the  other  colours  are  applied  to  make  the  reprefcntations. 

A  building  is  faid  to  ferve  as  a  ground  to  a  figure,  when  the  figure 
is  painted  on  the  building. 

The  ground  behind  a  picture  in  miniature  is  commonly  blue  or 
crimfon,  imitating  a  curtain  of  fattin  or  velvet  ;  if  it  be  to  be  blue, 
it  (hould  be  laid  on  as  follows  :  wafh  bice  till  it  is  very  pure  and 
clear,  and  temper  a  quantity  in  a  fhell  fufticient  for  your  ground, 
letting  it  be  thoroughly  rnoid  and  well  bound  with  gum.  Then 
with  a  fmall  pencil  lay  on  the  fame  colour  about  the  pourfile,  that 
is,  the  ambient  fuperficies  of  the  picture  ;  having  done  this,  take  a 
large  pencil,  and  waffi  over  the  wnole  ground  you  delign  to  cover 
with  a  blue,  fomewhat  thin  and  waterilh,  and  then  with  a  pretty 
large  pencil,  full  of  colour  and  flowing,  lay  over  with  a  thick  and 
fubdantial  colour  what  you  had  before  only  waflied  over  ;  in  the 
doing  of  this  you  muff  be  very  quick,  keeping  the  colour  you  have 
laid  on  moift,  and  not  differing  any  part  to  dry  till  you  have 
covered  the  whole. 

If  you  would  have  your  ground  a  crimfon  like  fattin,  then  trace 
out  where  and  in  what  places  you  will  have  thofe  drong  and  hard 
lights  and  reflection  to  fall,  which  are  feen  in  fattin  or  velvet,  with 
Indian  lake  ;  there  lay  your  lights  with  a  lake  that  is  thin  and 
waterifh,  and  while  it  is  yet  wet,  lay  the  deepening  and  hard  Itrong 
fhadows  with  a  dronger  and  darker  colour  of  lake  thick  ground,  clofe 
by  the  other  lights.  The  bed  way  is  to  have  apiece  of  lattin  bciore 
you  to  imitate. 

Ground-/c2c:£/c,  is  a  (hip’s  anchors,  cables,  &c.  and,  in  general, 
whatever  is  necellary  to  make  her  ride  fate  at  anchor. 

GroUND-//Ww.5  are  thofe  timbers  in  the  (hip  which  lie  on  her 
keel,  and  are  fadened  to  it  with  bolts  through  the  keelfon.  Tiiey 
are  fo  called  from  the  fhip’s  reding  upon  them  when  (he  is 
aground. 

G&ouvrD-tows,  are  what  come  from  the  hemp  when  drefl'ed  at 
the  hatchel  for  the  (pinners,  and  out  of  which  Hamburgh  or  cab- 
bin  lines,  marlin,  and  white  oakum,  are  made. 

GROUNDAGE,  a  cuflom  or  tribute  paid  for  the  ground  on 
which  a  (hip  dands  in  port. 

GROUNDING,  is  bringing  a  (hip  on  ground  to  be  cleaned, 
trimmed,  or  to  have  aleak  flopped. 

GROUNDLING,  in  ichthyology,  the  fmooth  fpotted  colitis 
with  the  body  of  a  cylindrical  figure,  and  otherwife  cahed  the  loach] 

GROUNDSEL,  erigeron,  in  botany,  a  genus  of  the  fyngenejia 
polygamia  fuperfiua  clafs,  the  compound  flower  whereof  is  radia'ed  ; 
the  partial  hermaphrodite  one,  funnel-fhaped  ;  and  the  female  flower 
is  ligulated,  linear,  and  fubulated:  the  fruit  has  no  pericarpium  ; 
the  cup  is  connivent:  the  feeds  of  the  hermaphrodite  flower  are 
oblong,  fmall,  and  crowned  with  long  down.  There  are  twelve 
fpecies.  This  plant  is  a  diuretic,  and  promotes  the  menfes  ;  the 
fmell  of  it  drives  away  flies,  and  kills  lice  and  other  like  vermin. 

GROUP,  in  painting  and  fculpture,  an  aflemhlage  of  two  or 
more  figures,  of  men,  beads,  fruits,  &c.  which  have  fome  appa¬ 
rent  refemblance  to  one  another. 

It  is  neceflary  in  a  good  piece  of  painting,  that  all  the  figures  be 
divided  into  gnupes  :  this  has  fomewhat  in  it  of  the  nature  of  fym- 
phony  or  concert  of  voices  ;  for  as  in  the  one  the  voices  mud  fufiain 
each  other,  in  order  to  fill  the  ear  with  an  agreeable  harmony  from 
the  whole  ;  fo  in  groups,  if  the  parts  or  figures  be  not  well  difpofed, 
fomething  will  be  found  difagreeable. 

There  are  two  kinds  of  groups,  or  two  manners  of  confidering 
them,  with  refpedt  to  the  defign,  and  to  the  clare-obfcure.  The 
firfl  of  thefe  is  common  both  to  works  of  painting  and  fculpture  ; 
but  the  latter  is  peculiar  to  painting. 

Groups,  with  refpedt  to  the  defign,  are  combinations  of  feveral 
figures,  which  bear  a  relation  to  each  other,  either  upon  account  of 
the  adlion,  or  of  their  proximity,  or  of  the  effedl  they  produce. 
Thefe  we  conceive  a*  reprefenting  fo  many  different  fubjedts,  or  at 
lead  fo  many  d  dined  parts  or  members  of  one  great  fubjedi. 

Groups,  with  refpedt  to  the  clare-obfcure,  are  aflemblages  of 
figures,  where  the  lights  and  fhadow’s  are  diffufed  in  fuch  a  manner, 
that  they  flrike  the  eye  together,  and  naturally  lead  it  to  confider 
them  in  one  view. 

Group  of  columns,  in  architecture,  confids  of  three  or  four  co¬ 
lumns  joined  together  on  the  fame  pededal.  When  there  are  but 
two  together,  we  fay  a  couple,  not  a  group,  of  columns. 

Two  or  more  figures,  that  are  in  any  way  connected,  are  called 
a  group:  and  they  are  faid  to  be  well  or  ill  grouped,  when  they  are 
or  are  not  happily  affigned.  See  Plate  iS9>fig •  40,  H. 
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Group,  in  mufic,  is  one  of  the  kinds  of  diminutions  of  long 
notes,  which  in  the  writing  forms  a  fort  of  group,  or  duffer. 

The  group  ufually  confids  of  four  crotchets,  quavers,  or  femi- 
quavers,  tied  together,  at  the  diferetion  of  the  compofer. 
GROUPADE,  in  the  manege.  See  the  article  Croupade. 

GROUSE,  in  ornithology,  a  fpecies  of  the  tetrao,  a  valuable 
bird,  of  the  fize  of  a  well-grown  fowl.  They  have  a  fhort  arched 
bill,  the  outmod  and  inner  toes  are  connected  to  the  firff  joint  of 
the  middle  toe  by  a  fmall  membrane  ;  their  legs  are  feathered  to 
the  feet ;  they  have  broad  fcarlet  eye-brows.  The  male  of  this 
fpecies  fometimes  weighs  fourteen  pounds  :  it’s  bill  is  of  a  pale  yel¬ 
low  colour  ;  the  noflrils  are  covered  with  dufky  feathers;  the  head, 
neck,  and  back,  are  elegantly  marked  with  (lender  lines  of  grey 
and  black,  running  traniverfely.  The  feathers  on  the  hind  part 
of  the  head  are  long,  and  beneath  the  throat  is  a  large  tuft  of  long 
feathers.  1  he  upper  part  of  the  bread  is  of  a  rich  glofly  green  ; 
the  red  of  the  breaffand  belly  black,  mixed  with  fome  white  fea¬ 
thers ;  the  fides  are  marked  like  the  neck  ;  the  coverts  of  the  wings 
are  eroded  with  undulated  lines  of  black  and  reddifh  brown  ;  the 
exterior  webs  of  the  greater  quill  feathers  are  black,  and  at  the 
fitting  on  of  the  wings  in  both  fexes  is  a  white  fpot :  the  tail  con¬ 
fids  of  eighteen  black  feathers,  marked  on  each  fide  with  a  few 
white  fpots  ;  the  legs  are  covered  with  brown  feathers,  and  the 
edges  of  the  toes  pedinated.  See  Plate  33,  fig.  26. 

The  bill  of  the  female  is  dufky  ;  it’s  throat  red  ;  it’s  head,  neck, 
and  back,  marked  with  tranfverfe  bars  of  red  and  black  ;  the  bread 
has  fome  white  fpots  on  it,  and  the  lowed  part  is  of  a  plain  orange 
colour  ;  the  belly  is  barred  with  pale  orange  and  black  ;  the  tips 
ot  the  feathers  are  white ;  the  feathers  of  the  back  and  fcapulars 
arc  black,  the  edges  being  mottled  with  black,  and  pale  reddifii 
brown  ;  the  fcapulars  are  tipt  with  white;  the  tail  is  ot  a  deep  ruff 
colour,  barred  with  black,  tipt  with  white,  and  confids  of  fixteen 
feathers.  The  female  is  confiderably  lefs  than  the  male. 

GROUT  ,  or  Grovvt,  in  building,  is  a  very  thin  coarfe  mortar; 
when  it  is  mixed  with  bullock’s  hair,  it  is  called  hair-grout.  See 
Extinguifhing  of  Fire. 

GROWAN,  in  natural  hidory,  a  fort  of  coarfe  and  gritty  done, 
which  the  miners  are  ufually  obliged  to  dig  through  before  they 
come  at  the  veins  of  ore.  This  is  ufually  grey  or  whitifh,  but  fome¬ 
times  of  various  colours,  often  yellowith,  and  fometimes  fpotted 
with  iron  colour,  and  an  inky  black  ;  and  often  it’s  texture  is  fo 
loofe  and  fpungy,  that  there  are  holes  in  it  of  the  fize  proper  to  re¬ 
ceive  a  pea  or  a  horfe-bean  ;  thefe  are  fometimes  empty,  but  more 
ufually  they  are  filled  up  either  with  chalk  or  with  fpar. 

GROW  ING,  in  fea-language,  denotes  the  direction  of  the  cable 
from  the  fhip  towards  the  anchors  :  thus,  the  cable  grows  on  the 
darboard  bow,  when  it  flretchcs  out  forwards  on  the  right  fide. 

GRUB,  the  hexapode  worm  or  maggot  hatched  from  the  eggs  of 
beetles.  See  Scarab^us.  Grubs  are  an  excellent  bait  for  many 
kinds  of  fifh.  In  angling  for  the  grayling,  the  afh-grub  is  to  be 
preferred  to  all  others.  This  is  plump,  milk-white,  but  round 
from  head  to  tail,  and  has  a  red  head.  There  is  alfo  another  grub, 
which  is  very  common,  and  is  longer  and  flenderer  than  the  a(h- 
grub  :  it  is  yellower  and  tougher,  and  is  known  by  having  a  red  head, 
and  two  rows  of  legs  all  along  the  belly.  The  trout  and  grayling 
ufually  frequent  the  fame  places,  and  it  is  not  uncommon  to  take 
•he  trout  while  fifliing  for  the  other.  Thefe  grubs  are  to  be  kept 
|  in  bran,  in  which  they  will  grow  tougher  than  they  were  at  firfl  ; 
but  the  afh-grub  is  always  fo  tender,  that  it  is  difficult  to  make  a* 
good  bait  ot  it.  T  he  bed  method  is,  to  wrap  it  in  a  piece  of  flifF 
hair  with  the  arming,  leaving  it  ftanding  out  about  a  draw’s  breadth 
at  the  head  of  the  hook,  fo  as  to  keep  the  grub  from  totally  flipping- 
off,  when  baited.  The  horfe-hair  that  the  hook  is  fadened  to 
fliould  be  as  white  as  poffible,  that  it  may  refemble  the  colour  of  the 
bait,  and  not  be  fufpedted. 

GRUBBING,  the  term  ufed  by  our  farmers  to  exprefsthe  taking 
up  the  roots  of  trees  out  of  the  ground.  Several  occafions  offer  for 
the  doing  this  ;  as  when  trees  are  old  and  pad  growing  to  any  ufe, 
the  roots  mud  be  taken  up,  that  young  trees  may  be  planted  in 
their  place.  I  his  is  a  chargeable  operation  in  mod  places,  but  in 
fome  countries  the  farmers  have  devifed  a  machine,  which  does  a 
great  part  of  the  work  in  a  much  fhorter  time  than  in  any  other 
way  can  be  done.  It  is  a  hook  of  iron,  of  about  two  feet  and  a 
half  long,  with  a  large  iron  ring  fadened  to  it’s  flrait  end  or  handle. 
The  whole  inflrument  may  be  made  for  about  three  or  four  (hil¬ 
lings.  It  is  very  effectual  in  flubbing  up  the  roots  of  the  under¬ 
wood  ;  but  when  large  tree-roots  are  to  be  taken  up  by  it,  it  is  bed 
to  cleave  them  firff  with  wedges  into  feveral  pieces,  and  then  pull 
them  out  feparately.  r 

Grubbing  a  cock,  a  term  ufed,  by  cock-fighters,  for  the  cutting 
off  the  feathers  under  the  wings.  1 1  is  a  thing  not  allowed  by  cock¬ 
pit-law,  nor  to  cut  off  his  feathers  in  any  handling-place. 

GRUBBS,  in  medicine,  a  white  undtuous  kind  of  pimples,  or 
little  tumours,  arifing  upon  the  face,  chiefly  the  alae  of  the  nofe. 
They  are  cured  by  evacuation  and  acrimonious  lotions. 

GRU1NA,  tipula,  the  crane  -fly,  or  father-long-legs. 

GRUME,  Grumus,  in  medicine,  &c.  a  little  mafs  or  lump  of 
blood,  milk,  or  other  fluid,  which  is  coagulated,  thickened,  har¬ 
dened,  &c.  Hence,  grumous  blood,  frequently  voided  byphthifieal 
people,  approaches  to  the  nature  of  grume,  and  by  it’s  vifeidity,  and 
(lagnating  in  the  capillary  veffels,  produces  leveral  diforders. 

GKUNDEL,  or  (Trundling,  in  ichthyology,  the  common 
loach,  a  freffi-water  fifh. 

GRUN  1  ING^,  caught  in  the  Indian  feas,  and  called  by 
the  Dutch  knorre-pot.  It  refembles  the  Brafilian  guabl-coara. 
When  firff  taken  out  of  the  water,  it  makes  a  remarkable  grunting 
noife.  It  has  two  fide  lines  on  each  fide,  running  from  the  gills 
to  the  tail ;  the  one  of  which  is  brown,  and  the  other  yellow ;  it  is 
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covered  with  very  fmall  fcales ;  it  grows  to  about  fix  or  feven  inches 
long,  and  it’s  head  is  large  and  ill-ffiapcd  ;  it  is  a  very  fat,  fiefliy, 
and  well-tafted  fiffi. 

GRUS,  in  agronomy,  a  fouthern  conflellation,  not  vifible  in  our 
latitude  :  the  number  of  lfars,  in  Mr.  Sharpe’s  catalogue,  is  13. 

Grus.  See  Crane,  and  Plate  32,  fig.  18. 

Grus  balearica.  See  Crane,  and  Plate  31  >fig-  7* 

GRY,  a  meafurc,  containing  one-tent-h  of  a  line. 

GRYLLUS,  in  entomology,  the  name  of  the  cricket  and  locuft 
kind  ;  which,  together  with  the  grafshoppers,  make  only  one  genus  I 
of  infe6fs,  belonging  to  the  order  of  hemiptera.  The  characters  are 
thefe  :  the  antennae  are  fetaccflus  and  filiform  ;  the  exterior  wings 
are  membranaceous,  narrow,  and  have  much  of  the  appearance  of 
the  wings  of  fome  of  the  fly  kind  ;  the  thorax  is  comprelfed  and 
angtilated  ;  and  the  legs  are  formed  for  leaping. 

GUAIACUM,  lignum  vita,  or  pock-woody  in  botany,  a  genus  of 
the  decandria  monogynia  clafs.  It’s  characters  are  thefe  :  the  flower 
has  a  concave  empalement ;  it  hath  five  oblong,  oval,  concave  petals, 
and  ten  erect  flamina,  which  are  inferted  in  the  empalement  ;  the 
germen,  which  is  oval  and  pointed,  afterward  becomes  a  berry, 
wdiich  is  roundifh,  with  an  oblique  point,  and  deeply  furrowed, 
inclofing  one  oval  hard  feed.  There  are  three  fpecies. 

This  wood  comes  over  in  large  pieces,  weighing  four,  five,  and 
more  hundred  weight,  from  Jamaica,  Mexico,  Porto-Rico,  Bori- 
quen,  Sr.  Domingo,  and  other  parts  of  the  Weft  Indies  ;  the  tree 
has  been  raifed  a  Ho  in  Europe,  but  proved  far  inferior  in  quality  to 
that  produced  in  it’s  native  climate,  and  yielded  nothing  of  the  re- 
finous  juice,  which  it  plentifully  bleeds  there. 

The  guaiacum  wood  is  remarkably  hard,  compact,  and  fo  heavy  I 
as  to  fink  in  water  ;  of  a  brown,  or  yellowifh-brown  colour,  often 
blackifh,  or  marbled  as  it  were  with  different  colours.  When  the 
tree  is  (landing  or  newly  felled,  the  bark  adheres  fo  firmly  as  not 
to  be  got  off  even  with  iron  tools;  after  lying  for  fome  time  it 
feparates  eafily.  On  account  of  it’s  gre^  hardnefs,  folidity,  and  in- 
difpofition  to  crack,  it  is  employed  by  the  turners  and  others  for  fe- 
veral  of  the  more  curious  mechanic  ufes.  In  Holland,  at  Hamburg, 
and  other  places  of  large  commerce,  it  is  rafped  in  workhoufes  efta- 
bliffied  for  that  purpole,  after  the  fame  manner  as  the  colouring- 
woods  ;  and  from  thefe  the  druggilt  and  apothecary  are  fupplied. 

Guaiacum  is  a  very  refinous  wood  :  on  expofing  it  to  a  moderate 
heat,  the  refin  vifibly  melts  our.  “  By  digeftion  in  highly  rectified 
fpirit  of  wine,”  fays  Dr.  Newman,  “  I  obtained  three  ounces  and 
a  half  of  refinous  extract  from  fixteen  ounces  of  the  wood  :  fuch  as 
had  been  boiled  in  water  till  that  menftruum  would  take  up  no  more, 
•yielded  ftill,  with  rectified  fpirit,  two  ounces  of  refin  upon  the  pound. 
Water  applied  atfirft  extracts  an  ounce  and  a  half ;  and  after  the  fpi¬ 
rit  has  performed  it’s  office,  half  an  ounce  and  twofcruples  of  gum¬ 
my  matter.  1  he  indifl’oluble  part,  when  the  gum  was  extraded  firft, 
weighed  twelve  ounces  and  a  half ;  when  the  refin  was  firft  extrad¬ 
ed,  only  twelve  ounces  and  two  drams.  Thefe  experiments  were 
made  with  chips  of  a  good  refinous  kind  of  guaiacum.  The  rafped 
■wood  commonly  fold  yields  lefs  of  a  refinous  and  more  of  a  gummy 
extrad.  From  a  pound  of  good  rafpings  I  obtained  by  fpirit  two 
ounces  and  fix  drams,  and  afterwards  by  water  one  ounce  :  another 
pound  of  the  fame,  treated  wfith  water  at  firft  gave  two  ounces,  and  j 
afterwards  with  fpirit  one  ounce  and  fix  drams.”  The  guaiac 
wood  is  did i lied  by  putting  thin  fhavings  of  it  into  a  ftone-ware 
retort,  to  which  is  to  be  fixed  a  large  glafs  receiver,  with  a  fmall 
hole  pierced  in  it’s  fide ;  and  the  diftillarion  is  to  be  promoted  by  a 
gradual  fire.  A  liquor,  like  water,  is  obtained  firft,  and  then  an 
acid,  reddiffi,  empyrematic  liquor,  with  a  little  reddiffi  oil.  In 
this  procefs  a  confiderable  quantity  of  air  is  difeharged  ;  which 
proves  that  this  element  is  combined  in  certain  bodies,  and  parti¬ 
cularly  in  this. 

A  ftrong  decoction  of  guaiacum  is  ufed  as  an  alterative  diet-drink 
in  venereal,  cancerous,,  and  other  diforders  from  an  impurity  of  the 
blood  and  juices.  Hoffman  recommends  the  fpirituous  extract 
(which  is  the  mod  active  preparation)  as  an  high  antidote  againft 
the  venereal  poifon,  provided  it  be  ufed  properly,  according  to  the 
laws  of  medicine.  He  mention^  alfo  another  refinous  preparation 
of  this  wood,  under  the  title  of  “  A  lingular  refin,  of  a  ftimulating 
errhine  quality,  and  pofieffing  alfo  a  corroborating  power,  highly 
friendly  to  the  nervous  parts  of  the  head.”  This,  according  to  his 
account,  is  the  refin  that  precipitates  in  boiling  down  a  watery  de¬ 
coction  of  the  wood. 

Guaiacum,  or  Gum  Guaiacum,  is  a  refin  exuding  from  the 
guaiacum-t ree.  It  is  of.a  brown  colour,  partly  reddiffi,  and  often 
greenifh,  brittle,  of  a  gloffy  furface  when  broke,  of  a  pungent  tafte  ; 
and  when  rubbed  or  heated,  of  a  not  difagreeable  fmell :  it’s  fmoke] 
in  burning,  hasfomewhat  the  fmell  of  that  of  wood.  Such  Ihould 
be  chofen  as  have  pieces  of  the  bark  adhering,  and  eafiiy  parts  from 
them  by  a  few  quick  blows.  The  mattes  which  have  no  bark,  efpe- 
cially  the  large  ones,  are  often  fophifiicated.  I  received  for^wwj- 
guaiacum,  a  whole  box  of  an  artificial  compofition  of  colophony  and 
ballam  of  fulphur :  this  abufe  w'as  rt  dily  diftinguiffiable  by  the 
fmell  of  the  compound  when  laid  upon  burning  coals,  and  even  by 
it  s  appearance  upon  breaking. 

Out  of  an  ounce  of  gum- guaiacum,  rectified  fpirit  of  wine  diflolves 
fix  drams  and  twofcruples:  of  the  remainder,  water  applied  at  firft, 
extracts  four  fcruples  out  of  an  ounce  :  of  the  refiduum,  fpirit  dif- 
lolyes  four  drams  and  two  fcruples.  In  diftillation,  it  gives  over 
a  little  both  to  water  and  to  fpirit,  fo  little  as  to  be  altogether  in- 
cbnfiderable.  1 

It’s  virtues  are  the  fame  with  thofe  of  the  wood.  It  is  ufed  pret¬ 
ty  frequently  in,  England,  very  rarely  in  Germany,  the  pure  refin 
artificially  extracted  from  the  wood  by  means  of  fpirit  of  wine,  ad- 
vantageoufly  and  elegantly  fupplying  it’s  place. 

GUAI A  VA,  or  bay  plum,  pfulium ,  in  botany,  a  genus  of  plants  ran- 
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ged  by  Linnaeus  among  the  icofandria  monogynia,  and  of  which  there 
arc  tw'o  fpccies.  1.  Guaiava  with  angular  branches,  oval  veined 
leaves,  and  a  large  fruit,  or  the  common  red  guaiava.  2.  Guaiava 
wfith  oblong  oval  leaves,  which  are  veined,  and  a  fmall  lweet 
feented  fruit,  or  the  fmall  white  guaiava. 

Thefe  plants  are  propagated  by  feeds,  w  hich  when  brought  over 
in  the  entire  fruit,  gathered  full  ripe,  will  fucceed  w  ith  greater  cer¬ 
tainty.  Thefe  fhould  be  fown  in  pots  filled  with  kitchen-garden 
earth,  and  plunged  into  a  hot-bed  of  tanners’ bark,  and  in  fix  weeks 
if  the  feeds  are  good,  the  plants  will  appear,  when  they  muff  have 
free  air  admitted  to  them  in  proportion  to  the  warmth  of  the  feafon. 
The  fruit  is  very  aftringent,  fo  mould  be  avoided  by  codive  perfons. 

GUAMAJACU  at'mga,  in  ichthyology,  a  fiffi  of  the  or  bis,  or 
globe  kind,  having  the  mouth  of  the  ordinary  frog-mouthed  Ipecics. 
It  is  ufually  about  feven  fingers  breadth  long,  and  inftead  of  teeth 
has  a  hard  bone  above  and  below  in  it’s  mouth  ;  it’s  head  is  covered 
with  a  hard  bony  (hell,  and  all  it’s  body  with  prickles,  except  on 
the  belly,  which  is  fofr.  It  is  not  eatable,  but  efteemed  poifonous. 
See  Plate  58,  fig.  2. 

GUARANTEE,  in  law,  denotes  him  whom  the  warranter  un¬ 
dertakes  to  indemnify  or  fecure  from  damage. 

'Guarantee  alfo  fignifies  a  warranter,  or  a  perfon  wffio  obliges 
himfelf  to  fee  a  fecond  perfon  perform  w  hat  he  has  ftipulated  to  the 
third. 

GUARANTY,  in  matters  of  policy,  the  engagement  of  media¬ 
torial  or  neutral  dates,  whereby  they  plight  their  faith,  that  certain 
treaties  fhall  be  inviolably  obferved,  or  that  they  will  make  war 
with  the  aggreflbr. 

GUARD,  in  a  general  fenfe,  fignifies  the  defence  or  prefervation 
of  any  thing  ;  the  act  of  obferving  whatpafles,  in  order  to  prevent 
furprife  ;  or  the  care,  precaution,  and  attention  we  make  ufe  of, 
to  prevent  any  thing  happening  contrary  to  our  intention  and  in¬ 
clinations. 

GuARD-iW,  in  fea-language  a  boat  appointed  to  row  the  rounds 
among  the  ffiips  of  war  which  are  laid  up  in  any  harbour,  &c.  to 
obferve  that  their  officers  keep  a  good  look-out,  callingto  the  guard- 
boat  as  (lie  pafles,  and  not  fuffering  her  crew  to  come  aboard, ^with¬ 
out  having  previouily  communicated  the  w'atch-word  of  the  night. 

Guard-iV®,  in  a  (hip,  are  certain  curved  or  arched  bars  of  iron 
placed  over  the  ornamental  figures  on  a  fliip’s  head  or  quarter,  to 
defend  them  from  theimpreflion  of  fome  other  fliip,  w  hen  they  lie 
clofe  to  or  rub  againft  each  other. 

Uuar v-Jhip,  a  veffel  of  w  ar  appointed  to  fuperintend  the  marine 
affairs  in  a  harbour  or  river,  and  fee  that  the  (hips  which  are  not 
commiffioned  have  their  proper  watch  kept  duly  every  niqht,  alfo 
to  receive  and  fecure  feamen  w'hoare  impreffed  in  the  time  of  war. 

Guard,  in  the  military  art,  is  a  duty  performed  by  a  body  of 
men,  to  fecure  an  army  or  place  from  being  furprifed  by  an  enemy. 
In  a  garrifon,  the  guards  are  relieved  every  day,  and  it  comes  to 
every  foldier’s  turn  once  in  three  days  ;  fo  that  they  have  two 
nights  in  bed,  and  one  upon  guard.  'Lobe  upon  guard,  to  mount 
th c  guard,  to  difmount  the  guard,  to  relieve  the  guard,  to  change 
the  guard,  the  officer  of  the  guard,  or  the  ferjeant  of  the  guard,  are 
words  often  ufed,  and  well  underftood. 

Guard,  advanced,  is  a  party  of  either  horfe  or  foot,  that  marches 
before  a  more  confiderable  body,  to  give  notice  of  any  approaching 
danger.  When  an  army  is  upon  the  march,  thegra nd-guards,  wffiich 
fhould  mount  that  day,  ferve  as  an  advanced- guard  to  the  army:  in 
fmall  parties,  fix  or  eight  horfe  are  fuffieient,  and  thefe  are  not  to 
go  above  four  or  five  hundred  yards  before  the  party.  An  advanced- 
guard  is  a  fmall  body  of  1 2  or  16  horfe,  under  a  corporal,  or  quarter- 
maftcr,  polled  before  the  grand  -guard  of  a  camp. 

Guard,  artillery,  is  a  detachment  from  the  army  to  fecure  the 
artillery  ;  their  corps-de-garde  is  in  the  front,  and  the  Gentries  round 
the  part.  This  is  a  48  hours  guard:  and  upon  a  march,  they  go 
in  the  front  and  rear  of  the  artillery,  and  mutt  be  fure  to  leave 
nothing  behind  ;  if  a  gun  or  waggon  break  down,  the  captain  is  to 
leave  a  part  ofhis£wu/4to  affitt  the  gunners  and  matroffes  in  getting 
it  up  again. 

Guard,  or  Garde,  corps  de,  are  foldiers  intruded  with  the  guard 
of  a  poll,  under  the  command  of  one  or  more  officer?. 

Guard,  counter ,  in  fortification,  is  a  w'ork  raifed  before  the 
point  of  abaftion,  confiding  of  two  long  faces  parallel  to  the  faces  of 
the  baftion,  making  a  faliant  angle  :  they  are  fometimes  of  other 
ffiapes,  or  otherwife  fituated. 

Guard,  forage,  a  detachment  fent  out  to  fecure  the  foragers, 
which  are  potted  at  all  places,  where  either  the  enemy’s  party  'may 
come  to  difturb  the  foragers ;  or  wffiere  they  may  be  fpread  too 
near  the  enemy,  fo  as  to  be  in  danger  of  being  taken.  They  confift 
both  of  horfe  and  foot,  and  mult  day  at  their  polls  till  the  foragers 
all  come  off  the  ground. 

Guard,  grand,  three  or  four  fquadrons  of  horfe,  commanded 
by  a  field  officer,  potted  at  about  a  mileand  an  half  from  the  camp, 
on  the  right  and  left  wings  towards  the  enemy,  for  the  fecurity  of 
the  camp. 

Guard,  main,  that  from  whence  all; the  other jp/Wr  arc  detached. 

Guard,  piquet,  a  good  number  of  horfe  and  foot  always  in  rea- 
dinels  in  cafe  ot  alarm.  The  horfe  are  all  the  time  faddled,  and 
the  riders  booted.  The  foot  draw  up  at  the  head  of  the  battalion, 
at  the  beating  of  the  tattoo  ;  but  afterwards  return  to  their  tents, 
where  they'' hold  themfelves  in  readinefs  to  march  upon  any  fudden 
alarm.  This  guard  is  to  make  refittance,  in  cafe  of  an  attack,  till  - 
the  army  can  get  ready. 

tGEard,  quarter,  a  fmall  guard,  commanded  by  a  fubaltern  officer, 
•polTecf  by  each  battalion,  about  100  yards  before  the  front  of  the 
regiment. 

Guard,  rear,  that  part  of  the  army  wffiich  brings  up  the  rear, 
which  is  generally  the  old  grand  -guards  of  the  camp.  •  The  rear-  • 
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guard  of  a  party  is  fix  or  eight  horfe,  that  march  about  4.  or  500 
paces  behind  the  party.  The  advanced-^/arrf  of  a  party,  on  it’s 
going  out,  makes  the  rear  -guard  on  it’s  return. 

Guard ,  Jlandard,  afmall  guard ,  under  a  corporal,  out  of  each 
regiment  ofhorfe,  and  placed  on  foot,  in  the  front  of  each  regiment. 

Guard,  trench,cox\hVts  of  three,  four,  or  fix  battalions,  according 
to  the  occafion,  which  mount  in  the  time  of  a  fiege,  in  order  toop- 
pofe  the  befieged  when  they  fally  out,  protect  the  workmen,  &c. 

Guard,  van,  is  the  fame  with  the  front  of  an  army.  See  Ad¬ 
vance  guard ,  and  advanced  Guard. 

Guard  is  more  particularly  underftood  of  a  foldier,  as  a  mufque- 
teer,  archer,  or  the  like,  detached  from  a  company,  or  corps,  to  pro- 
te<Sl,  detain,  or  fecure,  any  perfon,  or  to  furvey  his  adlions. 

Guards  is  alfo  underftood  of  the  troops,  or  companies,  kept  to 
guard  the  king  ;  called  alfo  royal  guards ,  life  guards,  gardes  du  corps , 
&c. 

There  are  alfo  ufually  bodies  of  guards  to  wait  on  the  princes  of 
the  blood,  in  the  fame  capacity. 

The  guards  are  diftinguifhed  into  horfe,  foot,  grenadiers,  and  yeo¬ 
men.  t 

Guards,  the  Englijh  horfe,  are  divided  into  troops,  called  firft, 
&c.  troop  of  horfe-guards.  See  the  article  Horse. 

Guards,  the  foot,  are  diftinguifhed  by  regiments  :  of  which  there 
are  three,  called  the  firft,  &c.  regiment  of  foot  guards.  They  were 
raifed  in  the  year  1660 :  the  firft  regiment  is  commanded  by  one  co¬ 
lonel,  one  lieutenant-colonel,  three  majors,  twenty-three  captains, 
one  captain-lieutenant,  thirty-one  lieutenants,  and  twenty-four  en- 
figns  ;  and  contains  three  battalions.  The  fecond  regiment  has  one 
colonel,  one  lieutenant-colonel,  two  majors,  fourteen  captains,  one 
captain-lieutenant,  eighteen  lieutenants,  and  fixteen  enfigns,  and 
contains  two  battalions.  The  third  regiment  is  the  fame  as  the 
fecond. 

Before  the  revolution,  the  French  guards  were  divided  into  thofe 
within,  and  thofe  without  the  palace  :  the  firft  confifted  of  the  gardes 
du  corps,  or  body  guard ;  part  whereof  wer e  gardes  de  la  man che,  q.  d. 
of  the  Jleeve,  of  the  hundred  Swiffes,  and  the  guards  of  the  gate. 

The  guards  without  were  the  gens  d’armes,  light  horfe,  mufque- 
teers,  and  two  regiments  of  guards,  the  one  French,  the  other  Swifs. 

The  gardes  du  corps,  or  life-guard,  confifted  of  four  companies  of 
horfe  :  the  firft  was  anciently  Scotch,  and  retained  the  name,  tho’ 
it  afterwards  confifted  wholly  of  Frenchmen  ;  and  not  only  the 
name,  but  they  alfo  retained  the  ancient  phrafe,  or  formula,  of 
anfwering,  when  called  upon,  /  am  here. 

Guard,  in  fencing.  See  the  Treatife,  p.  888. 

Guards,  in  aftronomy,  is  a  name  fometimes  applied  to  the  two 
ftars  neareft  the  pole  ;  being  in  the  hind-part  of  the  chariot,  at  the 
tail  of  the  little  bear. 

GUARDIAN,  in  law,  a  perfon  who  has  the  charge  of  any 
thing;  but  more  commonly  it  fignifiesone  who  has  the  cuftody and 
education  of  fuch  perfon  or  perfons  as  have  not  fufficicnt  diferetion 
to  take  care  of  themfelves  ;  asideots,  or  children  under  age. 

There  are  feveral  forts  of  thefe  guardians  at  common  law,  viz. 
guardians  by  nature,  who  are  the  father  and  mother ;  guardians  in 
focage,  being  the  next  in  blood;  and  g  uardians  by  reafon  of  nature, 
which  is  when  the  father  by  will  appoints  a  perfon  to  be  the  guardian 
of  his  child.  The  ftatute  ordains,  that  a  father,  by  deed  in  his  life¬ 
time,  or  by  his  will,  may  difpofe  of  the  cuftody  of  his  child,  under 
twenty-one  years  of  age,  and  not  married,  during  the  child’s  mino¬ 
rity,  to  any  perfons  who  are  not  popifh  recufants,  as  he  (hall  think 
fit;  which  guardians  may  bring  a&ionsof  trefpafs,  &c.  againft  any 
unlawful  taking  away  of  fuch  child  or  children,  and  take  polTeflion 
of  their  lands,  &c.  If  the  father  appoints  no  guardians  to  his  child, 
the  ordinary  or  fpiritual  court  have  power  to  order  one  for  the  goods 
and  perfonal  eftate  only,  until  the  infant  is  of  the  age  of  fourteen  ; 
but  as  to  his  lands,  there  (hall  be  a  guardian  in  focage,  &c.  This 
guardianjhip  in  focage  continues  till  the  minor  is  fourteen  years  of 
age,  at  which  time  he  may  choofe  his  guardian  before  a  judge  at  his 
chambers,  or  in  court,  or  chancery  ;  likewife  after  the  infant  comes 
to  that  age,  he  may  fue  his  guardian  in  focage,  to  account  as  bailiff. 

The  bufinefs  of  guardians  is,  to  take  the  profits  of  the  minor’s 
land  to  his  ufe,  and  to  account  for  the  fame  :  they  ought  to  fell  all 
moveables  within  a  reafonable  time,  and  to  convert  them  into  land 
or  money,  except  the  minor  is  near  of  age,  and  may  want  fuch  things 
himfelf ;  and  they  are  to  pay  intereft  for  the  money  in  their  hands, 
that  might  have  been  fo  placed  out ;  in  which  cafe  it  will  be  pre¬ 
fumed  that  the  guardians  made  ufe  of  it  themfelves.  They  are  to 
furtain  the  land  of  the  heir,  without  making  deftrudlion  of  any  thing 
thereon,  and  to  keep  it  fafely  for  him :  if  they  commit  wafte  on  the 
lands,  it  is  a  forfeiture  of  the  guardianjhip.  3  Edw.  I.  And  where 
perfons,  as  guardians,  hold  over  any  land,  without  the  confent  of  the 
perfon  who  is  next  intitled,  theyfhall  be  adjudged  trefpaflers,  and 
fhall  be  accountable.  6  Anne,  c.  18.  . 

Guardian,  in  chivalry,  was  an  office  which  formerly  belonged 
to  thefeodal  lord,  in  virtue  of  his  wardfhip  of  an  heir  male,  under 
theageof  21,  and  of  a  female  under  14.  This  wardfhip  confifted 
in  having  the  cuftody  of  the  body  and  lands  of  fuch  heir,  without 
any  account  of  the  profits,  till  the  age  of  21  in  males,  and  16  in 
females.  Thefe  guardians  had  alfo  a  power  of  difpofing  their  infant 
wards  in  matrimony  ;  and  if  the  infants  refuted  a  fuitable  match, 
they  forfeited  the  value  of  the  marriage  to  their  guardian ;  but  if  they 
married  without  his  confent,  they  forfeited  double  the  value.  Thefe 
grievances  were  firft  abolifhed  by  parliament  in  1645. 

Guardian  of  the  fpiritualities,  the  perfon  to  whom  the  fpiritual 
jurifdidlion  of  any  diocefe  is  committed,  during  the  time  the  fee  is 
vacant. 

A  guardian  of  the  fpiritualities  may  likewife  be  either  fuch  in  law, 
as  thearchbifhopis  of  any  diocefe  within  his  province  ;  or  by  dele¬ 
gation,  as  he  whom  the  archbifhop,  or  vicar-general  for  the  time, 
No.  92.  Voi».  II. 


appoints.  Any  fuch  guardian  has  power  to  hold  courts,  grant  li- 
cenfes,  difpenfations,  rrobatesof  wills,  &c. 

Guardian,  or  warden,  ofthe  Cinque-ports,  is  an  officerwhohas 
the  jurifdi&ion  of  the  Cinque-ports,  with  all  the  power  that  the 
admiral  of  England  has  in  other  places. 

GUARIBA,  the  simia  Beelzebub  of  Linnxus,  in  natural  hiftory, 
the  name  of  a  fpecies  of  monkey  found  in  the  Weft  Indies.  It  is  of 
the  fize  of  a  fox ;  it’s  face  is  raifed  high,  it’s  eyes  are  black  and  fhi- 
ning,  and  it’s  ears  fmall  and  round  ;  it’s  tail  is  very  long,  naked  to¬ 
ward  the  end,  and  extremely  moveable  ;  the  creature  freqoently 
twilling  it  round  things  to  fallen  itfelf  by  it ;  it  is  covered  all  over 
with  fine  black  fhining  hairs,  except  on  the  legs  and  part  of  the  tail, 
where  they  are  brown  ;  the  hairs  are  fo  nicely  difpofed  all  over  the 
body,  that  the  creature  appears  perfectly  fmooth;  and  they  are  much 
longer  under  the  chin  and  throat,  fo  that  they  forma  fort  of  beard 
there. 

They  meet  in  great  numbers  before  and  after  mid- day,  when  they 
form  a  large  circle  ;  and  one  placing  himfelf  above  the  reft,  begins 
to  make  a  loud  noife  ;  when  he  has  fung  thus  by  himfelf  for  fome 
time,  the  reft  all  remaining  in  perfect  filence,  he  lifts  up  his  hand, 
and  they  inftantly  all  join  in  a  fort  of  chorus  ;  this  intolerable  yell 
they  keep  up  inceflantly,  till  the  fame  monkey,  who  gave  the  fignal 
for  their  beginning,  lifts  up  his  hand  a  fecond  time,  on  which  they 
all  ceafe,  and  become  filent  again  in  a  moment.  He  then  exalts  his 
pipe  alone  again,  and  fo  finilhes  the  bufinefs  of  the  aflembly.  Marc- 
grave  fays,  he  has  frequently  been  an  eye  and  ear-witnefs  to  this 
ludicrous  feene.  Thefe  creatures  carry  their  young  upon  their 
backs,  and  fkip  very  nimbly  with  them  from  tree  to  tree,  the  young 
ones  clafping  fail  round  their  body  with  their  arms.  They  are  very 
fierce  animals,  and  can  never  be  tamed. 

There  is  a  fpecies  of  this  kind  alfo  much  larger  than  thefe,  which 
have  a  very  long,  black,  hairy  beard.  Thefe,  the  fame  author  allure* 
us,  on  his  pofitive  knowledge,  will  often  attack  the  negro  women  as 
they  go  through, the  woods,  and  lie  with  them  by  force. 

GUDGEON,  in  ichthyology,  a  genus  of  the  cyprini.  There  are 
tw'o  fpecies:  the  firft  is  our  common  river  gudgeon,  with  eleven  ray* 
in  the  anal  fin,  and  two cirrhi,  known  by  it’s  thick  and  rounded  body, 
it’s  fmall  feales,  brown  colour,  the  variegations  of  it’s  black  fpots, 
and  it’s  forked  tail.  The  fecond  is  the  lelfer  river  gudgeon,  of  a  more 
tapering  fhape,  being  very  fmall  towards  the  tail,  of  a  whiter  colour, 
and  lefs  fpotted.  Vide  MILLAR’s  Natural  Hiftory. 

Gudgeons,  in  a  fhip,  are  the  eyes  driven  into  the  Hern-poll,  into 
which  the  pintles  of  the  rudder  go,  to  hang  it  on. 

GUELPHS,  orGuELFs,  a  celebrated  fadtion  in  Italy. 

GUEST-rc/>e,  on  Ihip-board,  is  that  rope  by  which  the  boat  is 
kept  from  Jlceving,  or  going  too  much  in  and  out,  as  Ihe  lies  in  the 
tow  of  a  Ihip. 

GUIDON,  a  fort  of  flag,  orftandard,  borne  by  the  king’s  life* 
guard ;  being  broad  at  one  extreme,  and  almoft  pointed  at  the  other, 
and  flit,  or  divided,  into  two. 

The  guidon  is  the  enfign,  or  flag,  of  a  troop  of  horfe-guards.  See 
Guard. 

Guidon  alfodenotes  the  officer  who  bears  the  guidon.  The  gui¬ 
don  is  that  in  the  horfe-guards,  which  the  enfign  is  in  the  foot.  The 
guidon  of  a  troop  of  horfe  takes  place  next  below  the  cornet. 

GUILD-HALL,  the  chief  hall  of  the  city  of  London,  forhold- 
ingof  courts,  and  for  the  meeting  of  the  lord-mayor  and  common¬ 
alty,  in  order  to  make  laws  and  ordinances  for  the  welfare  and  regu¬ 
lation  of  the  city.  Here  alfo  the  judges  fit  upon  Niftprius,  &c. 

GUILLEMITES,  an  order  of  monks  in  Flanders,  whofe  habit 
refembles  that  of  the  Ciftercians  :  they  follow  the  rule  of  St.  Au- 
guftine,  and  are  governed  by  a  fuperior,  who  does  not  take  the  title 
of  provincial,  and  is  eledled  every  four  years. 

GUINEA,  a  gold  coin  (truck  and  current  in  England. 

The  pound  weight  troy  of  gold  is  cut  into  forty-four  parts  and  a 
half;  each  part  makes  a  guinea,  valued  at  2u.  SeeCoiN,  &c. 

GUINEY  hen,  the  meleagris  of  fome  authors,  and  the  numida  of 
Linnaeus,  in  ornithology,  is  the  name  of  a  fpecies  of  gallinaceous 
fowl,  of  the  fize  of  the  common  hen,  but  with  a  longer  neck.  It’s 
body  is  Hoped  like  that  of  a  parti idge,  and  it’s  colour  is  all  over  a 
dark  grey,  very  beautifully  fpotted  with  fmall  white  fpecks ;  there  is 
a  black  ring  round  the  neck ;  it’s  head  is  reddilh,  and  has  on  it’s  top 
a  hard  horny  protuberance  of  a  brown  colour ;  it  is  blue  under  the 
eyes,  and  has  a  red  flelhy  appendage  hanging  down  from  thence. 
They  naturally  herd  together  in  large  numbers,  and  breed  up  their 
young  in  common  ;  the  females  taking  care  of  the  broods  of  others, 
as  well  as  of  their  own.  They  breed  very  well  with  us.  Their 
flelh  is  tender  and  fweet ;  generally  white,  though  fometimes  black. 

They  are  not  fo  tame  and  domeftic  as  our  own  fowls,  and  parti¬ 
cularly  they  willnotlayin  houfes,  but  get  into  the  hedges  and  among 
bulhes,  where  they  lay  and  hatch ;  but  this  is  the  occafion  of  great 
lofs  among  them,  the  wild  Vermin  deftroying  a  great  part  of  their 
young  brood.  The  female  alfo  is  lefs  careful  about  the  great  bufi¬ 
nefs  of  hatching  and  taking  care  of  them,  than  any  other  bird  we  are 
acquainted  with  :  the  beft  method,  therefore,  is  to  fet  other  fowls 
upon  the  eggs  of  this  kind.  The  young  fowls  of  this  kind  are  very 
beautiful ;  they  look  like  fo  many  partridges.  Their  beaks  and  legs 
are  red,  and  their  whole  plumage  is  at  that  time  ofthe  colour  of  the 
partridge.  See  Plate  31,  fg.  2. 

Guiney -pig,  or  mus porcellus  of  Linnaeus.  There  are  three  forts 
of  it,  all  different  from  one  another.  1.  The  porcellus  Indicus,  or 
common  guiney-pig.  2.  The  aguti.  And,  3.  The  paca  of  the 
Americans.  It  is  fmaller  than  the  rabbet,  and  has  a  fhorter  and 
thicker  body  ,  it’s  ears  are  rountlifh,  low,  thin,  pellucid,  and  very 
wide  open,  and  are  almoft  fmooth ;  and  are  obferVed  to  be  very 
nearly  as  large  in  the  new-brought-forth  creatures  as  in  the  full- 
grown. 

It’s  nofe  and  beard  are  very  much  like  thofe  ofthe  hare,  the  long 
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hairs  which  ferve  f.>r  whi fleers  being  difpofed  in  much  the  fame 
manner :  and  it’s  upper-lip  is  like  that  of  the  rabbet :  two  cutting 
teeth  in  each  jaw  are  difpofed  exactly  as  in  the  rat  kind,  and  it’s 
hairs  and  grunting  voice  are  wholly  like  thofe  of  the  pig. 

It  is  fometimes  all  over  white,  fometimes  all  over  of  a  reddifh 
tawrey  ;  but  molt  frequently  it  is  mottled  with  large  fpots  of  both. 
It’s  fore-feet  have  four  claws,  it’s  hinder  ones  only  three,  of  which 
the  middle  one  is  much  longer  than  the  others.  It  fits  often  upon 
it’s  buttocks,  in  the  manner  of  the  rabbet,  but  it  does  not  walk  in  the 
leaping  manner  of  the  rabbet  kind,  but  as  the  hog,  by  fetting  one 
foot  before  the  other  ;  and  in  walking  bears  upon  the  heel,  in  the 
manner  of  the  bear.  It  does  not  burrow  in  the  earth  ;  breeds  at 
two  months  old  ;  brings  forth  from  four  to  twelve  young  ones  at  a 
time,  which  are  not  fo  blind  at  firfi  as  in  the  rabbet ;  and  breed  every 
two  months.  It  feeds  on  vegetables,  and  it’s  flefti  is  very  well-tafted, 
and  much  refembles  that  of  the  hog.  This  animal  inhabits  Brafil, 
but  is  domefticated  in  Europe.  Rats  are  faid  to  avoid  their 
haunts 

GUINIAD,  i.  e.  whiting,  fo  called  on  account  of  the  whitenefs 
of  it’s  feales,  in  ichthyology,  a  fifh  of  the  truttaceous  kind.  The 
head  is  fmall,  fmooth,  and  of  a  dufky  hue  ;  the  eyes  large,  the  nofe 
blunt  at  the  end,  the  jaws  of  equal  length,  the  mouth  fmall  and 
without  teeth  ;  the  branchiolfegous  ravs  nine  ;  the  covers  of  the  gills 
filvery,  powdered  with  black  ;  the  back  is  a  little  arched,  the  colour 
glofled  with  a  deep  purple  and  blue,  but  near  the  lateral  linesafiumes 
a  filvery  caff  tinged  with  gold ;  the  fide-line  is  firait,  and  is  formed 
of  diftindl  fpots  of  a  dulky  hue  ;  the  belly  is  a  little  prominent,  and 
quite  fit  at  the  bottom  ;  the  firll  dorlal  fin,  near  the  middle,  con- 
fiftsof  fourteen  branched  rays  ;  the  fecond  is  near  the  tail,  and  is 
thin  and  tranfparent ;  the  pedloral  fins  have  eighteen  rays,  the  ven¬ 
tral  twelve,  and  the  anal  fifteen,  which  are  all  branched  at  their 
ends;  the  tail  is  much  forked  ;  the  feales  are  large,  and  adhere  to 
the  body. 

The  guiniad  has  an  infipid  tafle,  and  will  not  keep  long. 

GUITARRA,  Guitar,  in  mufic,  a  mufical  inlbrumentof  the 
firing  kind,  with  five  double  rows  of  firings,  of  which  thofe  that 
form  the  bafe  are  in  the  middle  ;  unlefs  it  be  one  for  the  burden,  an 
odlave  lower  than  the  fourth.  It  was  anciently  called  cittern  by 
the  Englifh,  and  was  the  recreation  of  lewd  women  and  their 
vifitors. 

GULA,  in  anatomy,  the  oesophagus  or  gullet ;  that  conduit 
by  which  animals  takedown  food  into  theflomach. 

Gula,  Gueule,  dr  Gola,  in  architecture,  a  wavy  member, 
whofe  contour  refembles  the  letter  S  ;  called  by  the  Greeks  cyma- 
tium,  q.  d.  a  little  wave,  and  by  our  workmen  an  ogee.  See 
Plate  157,  fig.  8. 

This  m.  mber  is  of  two  kinds  ;  refla  and  inverfa.  The  firfi  and 
-  principal  has  it’s  cavity  above,  and  convexity  below.  T his  always 
makes  the  top  of  the  corona  of  the  cornice,  jetting  over  the  drip  of 
the  cornice  like  a  wave  ready  to  fall.  It  is  called  gula  refta,  and  by 
the  French  doucine.  Sometimes  it  is  abfolutely  calltd  the  entablature, 
as  being  the  firfi  or  uppermoft  member  thereof. 

The  fecond  is  juft  the  reverfe  of  the  former,  it’s  cavity  being  at 
the  bottom  ;  fo  that  it  appears  inverted  with  regard  to  the  former. 
This  is  ufed  in  the  architrave,  and  fometimes  in  the  cornice,  along 
with  the  former;  only  feparated  by  a  reglet. 

GULL,  in  ornithology,  the  name  of  the  common  black  and  white 
kind  of  larus,  being  the  largeft  of  the  gull  genus.  It  ufually  weighs 
between  four  and  five  pounds.  It’s  beak  is  yellow,  flatted  fideways, 
and  three  finger  -breadth  long,  and  a  little  hooked  at  the  end,  but 
the  lower  mandible  is  marked  with  a  red  fpot,  and  a  black  one  in 
the  middle ;  it’s  head  is  large,  and  flatted  at  the  top,  and  it’s  back, 
breaft,  belly,  and  tail,  white,  but  with  a  little  blacknefs  juft  in  the 
middle  of  the  back,  and  in  the  long  feathers  of  the  wings  ;  it’s  legs 
and  feet  are  white,  and  it’s  hinder  toes  very  fhort ;  it’s  mouth  opens 
to  a  great  width :  it  feeds  on  fifh,  and,  like  the  raven,  greedily  de¬ 
vours  carrion ;  it  breeds  in  the  higheft  cliffs,  and  is  common  on  fome 
of  our  coafts. 

GULF,  or  Gulph,  in  geography,  a  part  of  the  fea,  almoft  fur- 
rounded  by  land;  as,  the  gulf  of  Mexico,  of  Venice,  or  the  Adriatic 
Sea,  of  Lyons,  of  Conftantinople  or  the  Black  Sea,  of  Perfia  or  the 
Red  Sea,  &c. 

A  gulf  is  ftri&ly  diftinguifhed  from  a  fea,  in  that  the  latter  is 
larger  ;  and  differs  from  a  bay,  in  being  greater  than  it. 

Some  will  have  it  effential  to  a  gulf,  to  run  into  the  land  through 
a  firait,  or  narrow  paflage.  It  is  obferved,  that  the  fea  is  always 
moft  dangerous  near  gulfs,  by  reafon  of  the  currents  being  penned  up 
by  the  fhores. 

GUM,  in  pharmacy,  a  concreted  vegetable  juice,  which  tranf- 
udes  through  the  bark  of  certain  trees,  and  hardens  upon  the  fur- 
face.  r 

T  he  chemifts  allow  only  thofe  to  be  properly  gums,  which  aredif- 
folvible  in  water ;  thofe  which  are  only  diffolvible  in  fpirits,  they 
call  relins ;  and  thofe  of  a  middle  nature,  gum  refins.  GeofFroy  fays, 
that  gums  are  fomething  between  acid  and  oil ;  being  an  acid  fait  fo 
fixed  in  earth,  as  that  the  greateft  part  of  it  is  changed  to  an  alcali, 
the  other  into  oil  ;  fo  that  the  mixture  arifing  from  thence  is  an  oily 
fait  refembling  the  faponaceous  concretes  of  the  chemifts,  made  of 
oil  of  olives, ^  and  a  lixivium  of  tartar ;  or  the  mucilaginous  bodies 
lormed  of  fpirit  of  wine,  and  the  volatile  fpirit  of  urine. 

’I  he  bodies  of  this  clafs,  Ur.  Hill  obferves,  if  we  were  to  allow 
all  to  be  fo  which  are  generally  received  as  fuch,  and  called  by  the 
name  gum,  would  appear  very  numerous  ;  but,  on  a  ftrift  inquiry, 
the  tar  greater  part  of  them  appear  to  be  properly  either  of  the  gum 
refin,  orof  the  abfolute  refin-clafs,  when  all  that  are  thus  improperly 
called  gunts  are  feparated  and  placed  in  their  proper  clafles.  See 
Resin.  f  T 


Gum  -apples,  in  Languedoc,  and  fome  other  parts  of  France.  The 
juice  of  apples  will  fometimes  exfudate  through  their  rind,  and 
congeal  all  about  them  in  form  of  a  clear  white  gum,  hard  like  ice 
by  reafon  of  it’s  being  foon  dried  in  the  fun  into  a  thin  cake.  T!^ 
people  call  fuch  an  apple,  pojnme gelee,  or  a  frozen  apple.  It  is  very 
common  to  fee  apples  covered  in  part  with  this  gum  in  feveral 
fpecks  ;  but  it  is  more  rare  to  meet  them  wholly  fo.  The  rum  i$ 
infipid  to  the  tafte. 

We  have  one  plant  cultivated  in  fome  gardens,  which  yields,  in 
the  heat  of  iummer,  fuch  another  white  icy  and  taftelefs  gum.  This 
is  the  common  rhubarb,  of  the  ftalks  of  the  leaves  of  which  tarts 
are  made.  The  ribs  of  the  larger  leaves  of  this  plant,  m  June 
and  J  uly,  are  covered  with  large  tranfparent  drops  of  this  gum,  and 
an  ounce  of  it  may  be  fometimes  collected  from  a  fingle  plant. 

Gum  Arabic,  called  alfo  Thebaic,  Saracenic,  Babylonic,  and  Acan- 
thine,  from  the  places  or  the  trees  which  produce  it,  is  thcjuiceof 
a  little  tree  growing  in  Egypt,  and  alfo  in  divers  parts  of  America, 
of  the  acacia  kind,  called  in  Latin  acacia  vera  :  it  is  very  tranfparent, 
glutinous  upon  the  tongue,  almoft  infipid  to  the  tafte,  often  twilled 
fometimes  in  the  nature  of  a  worm,  and  of  a  clear  whitilhor  a  pale 
yellow^  colour. 

It  is  very  common  among  us,  but  little  is  to  be  met  with  which 
is  genuine  ;  it  is  frequently  adulterated  with  our  common  cherry 
and  plum-tree  gums,  which  are  generally  lefs  white  and  lefs  tranf¬ 
parent.  That  is  accounted  beft  which  is  in  fmalleft  pieces,  and 
almoft  of  a  white  colour. 

It  dillblves  eafily  in  any  aqueous  liquor,  and  is  ufed  in  making 
an  aqueous  vehicle  for  colours  in  painting,  and  for  a  variety  of 
mechanical  purpofes :  in  medicine,  it  is  good  in  all  kinds  of  fluxes  ; 
particularly  in  catarrhs,  as  it  thickens  and  foftens  the  too  acrimo¬ 
nious  humours  :  it  is  elteemedgood  to  incraffate,  to  flop  the  pores, 
blunt  the  points  of  too  pungent  medicines,  and  temper  the  acri¬ 
mony  of  the  trachea  in  coughs,  &c. 

It  is  chiefly  given  in  the  form  of  powder,  from  a  fcruple  to  a 
dram  or  two,  and  fometimes  dillolved  in  water,  in  fuch  proportion 
as  not  to  make  the  liquor  difagreeably  flimy  :  an  ounce  renders  a 
pint  of  water  confiderably  glutinous,  four  ounces  form  the  confid¬ 
ence  of  fyrup.  Though  gum,  in  it’s  dry  ftate,  is  not  affected 
by  oily  liquors,  yet  one  part  of  gum  Arabic,  ioftened  with  an  equal 
weight  of  water,  is  fufiicient  for  rendering  four  parts  or  more  of 
oil  or  balfam  diffoluble. 

GuM-te,  a  morbid  affection  of  the^wzr  called  by  the  writers 
of  furgery  parulides.  Thele  are  of  different  degrees,  and  ufually 
arife  from  pains  in  the  teeth.  They  are  to  be  treated  by  difeutients, 
or  other  inflammatory  tumours  ;  but  if  thefe  fail,  or  the  diiorder 
is  neglected,  it  ufually  terminates  in  an  abfeefs  or  fiftula.  Sage, 
chamomile,  and  alder  flowers,  boiled  in  milk  and  w’ater,  make  a 
good  gargarifm  to  oe  held  in  the  mouth,  and  the  remaining  herbs 
may  be  iewed  up  in  a  bag  to  be  kept  hot  to  the  cheek.  A  half 
roafted  fig  is  a  very  good  internal  application,  and  when  the  foft- 
nefs  of  the  tumour  fhews  that  the  matter  is  fuppurated,  it  ought 
immediately  to  be  opened  with  a  lancet,  to  prevent  the  matter’s 
lodging  there,  and  eroding  the  bone,  and  producing  a  fiftula  or  caries. 
After  it  is  opened,  the  matter  fhould  be  gently  prefled  out  with  the 
fingers,  and  the  mouth  frequently  wafhed  with  red  wine  mixed  with 
a  decoction  of  vulnerary  herbs  till  it  is  well.  When  the  ulcer  has 
penetrated  deep,  it  will  be  necelfary  to  inject  the  fame  liquors  with 
a  iyringe,  and  comprefs  the  part  by  a  proper  external  bandage,  to 
make  the  bottom  part  heal  firit ;  and,  w'hen  it  is  already  be¬ 
come  fitlulous,  and  has  callous  edges,  it  may  then  often  be  cured 
by  injecting  tincture  of  myrrh,  and  elixir  proprietatis,  continuing 
this  for  fome  time.  If  all  thefe  prove  ineffedual,  the  fiftula  mull  bo 
laid  open  by  incifion,  and  the  caries  removed  by  medicines,  cauftics, 
or  the  adual  cautery.  If  this  proceeds,  as  fometimes  it  does,  from 
a  carious  tooth,  this  is  firft  to  be  drawn  before  any  thing  elfe  can  be 
done  ;  and  it  is  a  good  rule  in  thefe  cafes  always  to  be  rather  too 
loon  than  too  late  in  laying  them  open. 

GuMfeneca,  or fenega,  is  the  gum  ordinarily  fold  by  the  druggifts 
for  gum  Arabic,  which  it  refembles  very  nearly  both  as  to  form  and 
virtue.  A  proper  vehicle  for  water-colours  in  painting  may  be  for¬ 
med  by  mixing  a  third  or  fourth  part  of  the  gum  Senegal  with  gum 
Arabic,  for  the  former  dries  more  flowly  than  the  latter,  which  is 
fubject  to  crack  and  feparate  from  the  cartoon  or  grounds,  on  which 
the  colour  is  laid  with  it,  without  fome  fuch  mixture. 

Gum,  among  gardeners,  is  a  difeafe  incident  to  fruit-trees  of  the 
ftone  kind  ;  as  peaches,  plums,  apricots,  cherries,  &.c. 

T  he  gum  is  a  kind  of  gangrene,  arifing  from  a  corruption  of  the 
fap,  which  extravafates  and  hardens.  It  ufually  begins  on  fome 
naked  or  broken  part,  and  fpreads  itfelf  to  the  reft.  To  avoid  it’s 
fpreading,  M.  Quintinie  directs  to  cut  off  the  morbid  branch  two 
or  three  inches  below  the  part  affected. 

T.  his  gum  is  no  more  than  a  thick,  diftempered,  vifeid  juice, 
which,  not  being  able  to  make  it’s  way  through  the  fibres  of  the 
body  of  the  tree,  to  feed  and  fupply  them,  is  obliged,  by  the  pro- 
trulion  of  other  fucceeding  juice,  to  burft  it’s  velfels,  which  lie  be¬ 
tween  the  wood  and  bark,  and  to  ooze  out  upon  the  bark. 

When  the  dillemper  furrounds  the  branch,  it  admits  of  no  re¬ 
medy  ;  and  when  it  is  only  on  one  fide  of  a  bough,  thej^ww  mull 
be  taken  off  to  the  quick  of  it,  and  then  fome  cow-dung  clapped 
on  the  wound,  and  the  part  covered  over  with  a  linen  cloth  and 
tied  down. 

GUN ,  a  fire-arm  or  weapon  of  offence,  which  forcibly  difeharges 
a  ball,  fhot,  or  other  offenfive  matter,  through  a  cylindrical  bar¬ 
rel,  by  means  of  gunpowder. 

Gun  is  a  general  name,  under  which  are  included  divers,  or 
even  moft  fpecies  of  fire-  arms.  They  may  be  divided  into  great 
anti  fmall,  as  in  the  following  treatife. 
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^Treatise  on 

GUNS, 

Their  Parts,  Dimenfions ,  Ufe ,  tdc. 

Guns,  great,  called  by  the  general  name  cannon,  make  what  we 
alfo  call  ordnance  or  artillery  ;  under  which  come  the  feveral  forts  of 
cannon,  as  cannon-royal,  demi-cannon,  & c.  culverins,  demi-cul- 
verins,  fakers,  minions,  falcons,  &c.  See  Ordnance  ;  fee  alfo 
Cannon,  Culverin,  &c. 

Inflead  of  thefe  names,  which  were  formerly  ufed,  great  guns  are 
now  denominated  from  the  weight  of  the  ba!  1  which  they  difeharge  : 
thus,  a  piece  that  difeharges  a  ball  of  24  pounds  is  called  a  24  pound¬ 
er  ;  one  that  carries  a  ball  of  12  pounds  is  called  a  12  pounder,  &c. 
and  they  are  ufually  diftributed  into  ship  -guns,  which  confift  of 
42,  32,  24,  18,  12,  9,  6,  and  3  pounders  ;  GARRisON-^i/wr, 
field  -pieces,  and  battering-guns,  comprehending  24,  18,  and  12 
pounders,  whofe  feveral  dimenfions  are  as  follow  : 


Calibre 

Length 

Weight 

f.  i. 

c.  qr.  lb.  ! 

24 

9  8 

2700 

18 

9  10 

20  1  0 

12 

1  8 

13  2  0 

With  refpedf  to  the  metal  of  which  they  are  made,  they  are 
divided  into  brafs  guns  and  iron  guns.  See  Cannon  and  Foun- 

dery. 

The  feveral  parts  of  a  gun,  fee  Plate  103,  fig.  8,  have  peculiar 
names,  which  are  as  follow' :  A  B  reprefents  the  whole  length  of 
the  gun,  which  is  always  reckaned  from  the  hind  part  of  the  bafe- 
ring,  or  beginning  of  the  cafcable,  to  the  extremity  of  the  muzzle; 
AE  is  the  firft  reinforce,  w'hich  is  that  part  of  the  gun  next  to  the 
breech,  and  made  llronger  than  the  other  parts  tor  refilling  the 
force  of  the  pow'der  ;  E  F  the  fecond  reinforce,  w'hich  is  made  fome- 
what  fmaller  than  the  firft  ;  F  B  is  the  chafe  ;  H  B  the  muzzle  ;  A h 
the  cafcable,  including  the  button  z;  b  the  cafcable  aftragal ;  c  the 
neck  of  the  cafcable  ;  A  C  the  breech  ;  A  i  the  breech  mouldings  ; 
r  s  the  bafe-ring  and  ogee  ;  C  D  the  vent-field  ;  t  the  vent-aftragai 
and  fillets  ;  /  the  firft  reinforce-aftragal ;  p  q  the  firft  r.e  in  force-ring 
and  ogee  ;  FI  the  chafe-girdle  ;  T,  T,  the  trunnions,  by  which 
the  gun  is  fixed  upon  it’s  carriage  ;  G  the  dolphins  or  handles  ;  v  w 
the  fecond  reinforce-ring  and  ogee  ;  u  the  charging  cylinder,  w'hich 
is  the  whole  fpace  from  the  chafe-aftragal  to  the  muzzle-altragal ; 
x  the  chafe-aftragal  and  fillets  ;  z  the  muzzle-aftragal  and  fillets  ; 
m  the  fwelling  of  the  muzzle  ;  n  the  muzzle-mouldings ;  0  the  bore, 
or  vacant  cylinder,  in  which  the  powder  and  ball  are  lodged,  the 
diameter  of  w'hich  is  called  the  calibre,  and  the  difference  between 
the  diameter  of  the  fhot  and  bore  is  called  the  windage  of  the  gun; 
a  the  mouth  ;  d  the  vent  or  touch-hole  ;  and  c  the  chamber.  For 
a  farther  explication  of  thefe  parts  of  a  gun,  fee  the  feveral  articles. 
The  proportional  dimenfions  of  thefe  parts  have  been  differently 
affigned  by  different  authors.  General  Armftrong,  formerly  fur- 
veyor -general  of  the  ordnance,  ftates  them  in  the  following 
manner  :  if  the  length  of  the  gun,  whether  it  be  brafs  or  iron,  be 
divided  into  feven  equal  parts,  then  the  length  of  the  firft  reinforce, 
A  E,  will  be  two  of  thefe  parts  ;  the  fecond,  E  F,  one,  and  a  dia¬ 
meter  of  the  bore;  and  the  chafe,  F B,  four  of  the  fame  parts, 
wanting  a  diameter  of  the  bore  :  the  breech  AC,  or  diftance  from 
the  hinder  part  of  the  bafe-ring  to  the  beginning  of  the  bore,  is 
always  equal  to  the  thicknefs  of  the  metal  at  the  vent.  The  trun¬ 
nions  T,  T,  are  always  a  calibre  in  length,  and  as  much  in  dia¬ 
meter,  clear  of  the  fecond  reinforce  ring,  and  fo  placed,  that  a  line 
drawn  through  their  centers  touches  the  lower  part  of  the  bore  : 
the  length  of  the  cafcable  A  h,  is  always  2\  calibres.  Farther,  for 
brafs  guns,  if  the  calibre  is  divided  into  lixteen  equal  parts,  the 
thicknefs  of  metal  at  the  bafe-ring  from  the  bore  is  fixteenof  thefe 
parts  ;  at  the  end  of  the  firft  reinforce-ring  14.5  ;  at  the  fame  place, 
for  the  beginning  of  the  fecond  reinforce  13.3  ;  at  the  end  of  the 
fecond  reinforce  12.5  ;  at  the  fame  place,  for  the  beginning  of  the 
chafe,  11. 5;  at  the  end  of  the  chafe  or  muzzle,  the  mouldings  ex¬ 
cluded,  eight  parts :  as  to  the  mouldings,  the  breadth  of  the  bafe- 
ring  is  1.5  inches  ;  breadth  of  the  next  ogee  two  inches  ;  from  the 
ogee  of  the  fore-part  of  the  aftragal,  a  calibre :  the  fillets  of  the  at- 
tragal  are  each  .28,  and  the  aftragal  .56,  fo  that  their  fum  is  1.12 
inches  ;  the  fillets  of  the  firft  and  feeond  reinforce-rings  are  .23, 
and  the  breadth  of  thefe  rings  1.25  ;  the  ogees  next  to  them  1.5, 
and  the  fillets  at  the  muzzle  .25.  In  a  twelve  pounder  and  up¬ 
wards,  the  muzzle  of  the  ogee  is  1.25  inches,  but  in  a  9  pounder 
and  under  only  one  inch  ;  the  chafe-girdle  and  aftragal  is  one  cali¬ 
bre  ;  from  the  mouth  of  the  gun  to  the  muzzle-aftragal,  the  fpace 
in  an  18  pounder  and  upwards  is  equal  to  the  diameter  of  the 
fecond  reinforce-ring,  but  in  a  12  pounder  and  under  equal  to  the 
diameter  of  the  firft  reinforce-ring the  riling  of  the  mouldings  at 
the  firft  and  fecond  reinforces  is  an  eighth  of  an  inch  ;  and  the  ri- 
fingof  the  bafe-ring  is  determined  by  laying  a  ruler  to  the  extremi¬ 
ties  of  the  firft  and  fecond  rcinforce-mouldings.  The  fwelling  of 
the  metal  at  the  muzzle  is  alw'ays  equal  to  the  diameter  of  the 
fecond  reinforce-ring :  as  to  the  dimenfions  of  the  cafcable,  the 
diftance  from  the  hinder  part  of  the  bafe-ring  to  the  fore-part  of 
the  fillet  next  to  the  button  is  one  third  of  a  calibre  ;  from  hence  to 
the  center  of  the  button,  one  calibre  ;  from  the  hinder  part  of  the 
bafe-ring  to  the  hinder  part  of  the  fillet,  betw'een  the  two  ogees, 
one  fixthof  a  calibre  ;  the  diameter  of  the  fillet  next  to  the  button 
1.5  calibre  ;  diameter  of  the  neck  \  of  a  calibre  ;  that  of  the  but¬ 
ton  fomewhat  more  than  a  calibre  ;  the  fhell  at  the  vent  is  three 
inches  broad,  and  the  vent  is  the  fifth  part  of  an  inch. 
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For  iron  guns,  the  calibre  is  divided  into  fourteen  equal  parts, 
and  the  thicknefs  of  metal  at  the  vent  from  the  bore  is  fixreen  parts, 
at  the  end  of  the  firft  reinforce  14.5,  at  the  beginning  of  the  fecond 
13.5,  at  the  end  of  it  12.3;  at  the  beginning  of  the  chafe  n.3, 
and  at  the  end  of  the  chafe  or  muzzle  eight  parts.  The  mouldings, 
See.  are  as  before,  excepting  the  vent,  which  is  one  fourth  of  an 
inch.  General  Armftrong  makes  the  lengths  of  the  feveral  guns 
as  follow  : 


Pounders 

Length 

1 

Pounders 

Length 

feet 

feet 

§ 

32 

to 

s; 

32 

9  5 

txo 

24 

9-5 

2S 

24 

9 

42 

18 

9-5 

c 

18 

9 

l- 

CQ 

12 

6 

9 

8 

0 

Vi 

12 

9 

8 

7 

3 

7 

6 

6.5 

i-5 

6 

3 
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The  two  following  tables  exhibit  the  dimenfions  of  all  forts  of 
brafs  and  iron  guns,  as  eftablilhed  by  the  Board  of  Ordnance, 
in  1764. 


TABLE  I. 


Nature 

Pndrs. 

Len 

gth. 

W 

eight 

Calibre 

of  the 

gun. 

Diameter 

of  the 
fhot. 

Brafs  guns. 

Light  Medium  Heavy 

r 

l 

r- 

w 

42 

24 

12 

l 

3 

24 

12 

6 

24 

12 

6 

3 

f. 

9 

9 

9 

9 

8 

7 

6 

8 

6 

5 

5 

5 

4 

3 

i. 

6 

6 

0 

0 

0 

0 

0 

0 

6 

0 

6 

0 

6 

6 

c. 

61 

52 

29 

26 

*9 

11 

5 

40 

21 

10 

16 

8 

4 

2 

qr. 

0 

0 

0 

0 

0 

2 

2 

1 

O 

1 

1 

3 

3 

3 

lb. 

0 

0 

0 

0 

0 

0 

0 

21 

H 

0 

12 

18 

14 

4 

inches 

7-3 

583 

4- 63 
4.21 
3.66 
2.91 
2.31 

5- 83 

4ii 

3.66 

5-83 

4.63 

3.66 

2.91 

inches 

6.68 

5-54 

4- 4 

-  4.0 

3-48 

2.77 

2.2 

5- 54 

4.4 

348 

5-54 

4.4 

348 

2.77 

T 

A  B 

L 

E 

II. 

42 

9 

6 

65 

0 

0 

7-  3 

6.68 

32 

9 

6 

55 

0 

0 

6.42 

6.1 

r 

24 

9 

6 

49 

0 

0 

5-83 

5- 54 

L 

24 

9 

6 

47 

2 

0 

5-83 

5-54 

18 

9 

0 

40 

0 

0 

5-29 

5-3 

r 

1 2 

9 

0 

32 

2 

0 

4-63 

4-4 

12 

8 

6 

31 

1 

0 

4-63 

4.4 

L 

12 

7 

6 

29 

1 

c 

4-63 

4.4 

9 

9 

0 

29 

0 

0 

4.21 

4 

9 

8 

6 

27 

2 

0 

4.21 

4 

s? 

- 

9 

8 

0 

26 

2 

0 

4.21 

4 

9 

7 

6 

24 

2 

0 

4.21 

4 

c 

9 

7 

0 

23 

0 

0 

4.21 

4 

V- 

6 

9 

0 

24 

0 

0 

3.66 

348 

6 

8 

6 

23 

0 

0 

3-66 

348 

6 

8 

0 

22 

0 

0 

3-66 

348 

< 

6 

7 

6 

20 

2 

0 

3-66 

348 

6 

7 

0 

19 

0 

0 

3-66 

348 

6 

6 

6 

18 

0 

0 

3.66 

348 

1 

6 

6 

0 

16 

2 

0 

3.66 

348 

j 

r 

4 

6 

0 

12 

1 

0 

3.2t 

34 

1 

1 

4 

5 

6 

11 

1 

0 

3.21 

34 

3 

4 

6 

7 

1 

0 

2.91 

2.77 

1 

2 

3 

0 

1 

1 

25 

1.58 

1.52 

The  requifite  charges  for  all  the  different  pieces,  on  all  occafions, 
both  in  the  garrifon  and  in  the  field,  appear  from  the  following 

TABLE. 


Nat. 

Proof 

Service 

Salut¬ 

ing 

Rico  - 
chet 

Diameter  ot 

Length  of  cart. 

Brafs 

Iron 

Brafs 

Iron 

Guns 

Shot 

Proof 

Service 

pds 

lb. 

oz. 

lb.  oz 

lb. 

OZ. 

lb. 

OZ. 

lb. 

OZ. 

lb. 

OZ. 

in.  pts. 

in 

pts 

m. 

pts. 

io. 

pts. 

42 

31 

8 

25 

12 

10 

4 

4 

7 

7 

01 8 

6 

.  'T1 

1  00 
1? 

26 

94 

>7 

79 

32 

26 

12 

21  8 

IO 

10 

9 

4 

8 

2 

12 

6 

410 

6 

!0- 

26 

3 

l6 

25 

24 

21 

18 

8 

8 

6 

2 

5 

824 

5 

to 

-5 

58 

*4 

73 

18 

18 

15 

6 

8 

4 

8 

1 

12 

5 

292 

5 

04c 

24 

92 

■3 

46 

12 

1  2 

1  2 

4 

4 

3 

1 

6 

4 

623 

4 

4°  3 

-3 

24 

11 

72 

9 

9 

9 

3 

3 

2 

8 

I 

4 

4 

2CO 

4 

21 

26 

10 

63 

6 

6 

6 

2 

8 

2 

8 

2 

1 

3 

668 

3 

498 

8 

7 

9 

35 

4 

4 

4 

1 

6 

I 

8 

1 

4 

12 

3 

204 

3 

003 

16 

43 

8 

X  2 

3 

3 

3 

1 

1 

12 

8 

2 

9’3 

2 

77; 

'4 

84 

7 

42 

4 

1 

8 

t  8 

8 

8 

6 

4 

2 

031 

2 

02C 

1  1 

76 

5 

88 

1 

1 

t 

5* 

5 

4 

4 

2 

019 

1 

9^8 

8 

3 

3 

18 

See  Charge. 
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Mr.  Muller  has  calculated  the  following  table,  in  which  the 
numbers  at  the  top  exprels  the  lengths  of  the  pieces  in  diameters  of 
their  (hot ;  the  firft  vertical  column  expreflfes  the  charges  in  refpe£t 
to  the  weight  of  the  (hots  ;  and  the  other  numbers  in  the  fame  ho¬ 
rizontal  lines,  exprefs  the  diftances  in  feet  moved  over,  by  the  velo¬ 
cities  of  the  (hot  uniformly  continued  in  a  fecond  of  time.. 


TABLE  of  Velocities. 


12 

15 

18 

21 

24 

27 

30 

36 

I 

4 

1043 

1052 

1058 

1063 

1066 

1068 

IO7I 

1074 

1 

T 

1 186 

1200 

1210 

1217 

1222 

1224 

1229 

1234 

1 

2 

1406 

H34 

1452 

1465 

H75 

I482 

I488 

1497 

1 

1  -68 

1 6 1 3 

1641 

1662 

1677 

1688 

1698 

1711 

N.  B.  The  diameter  of  a  nine  pound  (hot,  which  is  four  inches, 
and  exprefles  the  height  of  the  charge  when  it  is  a  quarter  of  the 
weight  of  the  (hot,  &c.  was  ufed  in  the  calculation  of  this  table. 
From  this  table  it  is  inferred,  i .  That  if  the  charge  is  but  a  quarter 
of  the  (hot’s  weight,  the  difference  between  the  velocities,  when 
the  length  is  12  and  15  diameters,  is  only  nine  feet  in  a  fecond  ; 
and  the  differences  between  the  other  velocities  decreafe,  as  the 
length  increafes  :  and,  therefore,  as  the  difference  between  the  ve¬ 
locities,  when  the  piece  is  15  and  36  diameters,  is  only  twenty-two 
feet  in  a  fecond,  it  follows,  that  when  the  pieces  are  charged  with 
one  quarter  of  the  (hot’s  weight,  the  length  from  12  to  15  is  the 
bed  in  that  cafe.  2.  When  the  charge  is  one  third  of  the  (hot’s 
weight,  it  appears  in  the  fame  manner,  that  the  length  from  15  to 
18  diameters  is  the  bed.  And,  3.  when  the  charge  is  one  half  of 
the  (hot’s  weight,  the  length  ought  to  be  from  18  to  21  diameters; 
and  when  the  charge  is  two  thirds  of  the  (hot’s  weight,  the  length 
fhould  be  from  21  to  24  diameters:  and  thefe  lengths,  fays  Mr. 
Muller,  are  conformable  to  practice  ;  for  the  prefent  light  field- 
pieces  are  fome  12,  and  others  15  diameters  long  ;  and  their  charge 
is  one  fourth  of  the  (hot’s  weight ;  and  the  heavy  24  pounders  are 
commonly  from  21  to  24  diameters  long,  and  their  proper  charge 
is  efteemed  to  be  two  thirds  of  the  (hot’s  weight.  On  thefe  prin¬ 
ciples  Mr.  Muller  has  given  general  inftrudtions  forbrafs  and  iron 
guns,  mortars  and  howitzers,  as  well  as  of  their  feveral  carriages. 

From  a  table  of  experiments,  for  finding  the  bed  length  of  guns 
and  their  fitted  charges,  deduced  from  actual  trials  in  1775,  pub- 
lifhed  in  the  Military  Dictionary,  1779,  it  appears  that  when  the 
pieces  were  loaded  with  half  the  weight  of  the  (hot,  the  ranges 
were  greater  than  when  1  >aded  with  either  more  or  lefs,  except  in 
the  fmaller  calibres,  where  one  third  feemed  to  be  the  bed  charge  : 
and  the  pieces  of  nine  feet  long  carried  farther  than  thofe  of  ten  feet 
fix  inches,  and  eleven  feet,  &c. 

The  advantage  of  large  guns,  or  cannon,  over  thofe  of  a  fmaller 
bore,  is  generally  acknowledged.  This  advantage,  fays  Mr. 
Robins,  arifes  from  feveral  circumdances,  particularly  in  didant 
cannonading.  The  didance  to  which  larger  bullets  fly  with  the 
fame  proportion  of  powder,  exceeds  the  flight  of  the  fmaller  ones, 
almoftin  proportion  to  their  diameters;  fo  that  a  thirty-two  pounds 
(hot,  for  indance,  being  fomewhat  more  than  fix  inches  in  diame¬ 
ter,  and  a  nine  pounds  (hot  but  four  inches,  the  thirty-two  pounds 
(hot  will  fly  near  half  as  far  again  as  that  of  nine  pounds,  if  both 
pieces  are  fo  elevated  as  to  range  to  the  farthed  di dance  poflible. 
The  reafon  of  this  is,  the  extreme  great  refidance  of  the  air,  which 
isfuch,  that  the  didances  to  which  bullets  fly  is  more  regulated  by 
this  refidance,  than  by  the  velocity  they  receive  from  the  powder  : 
and  the  larger  bullets  are  lefs  refifted,  in  proportion  to  their  weight, 
than  the  fmaller  ;  fo  that  their  refpedtive  ranges  are  found  to  be 
nearly  in  the  proportion  of  their  diameters. 

This  advantage  in  the  range  of  the  heavier  bullet,  will  not  eafily 
be  counterbalanced  by  increafing  the  charge  of  powder  allotted  for 
the  fmaller  bullet.  For  though  the  fwiftnefs  of  this  lad,  at  it’s 
ifluing  from  the  piece,  may  be  thereby  greatly  increafed,  yet  the 
didance  to  which  the  bullet  will  fly  is  thereby  but  little  influenced  ; 
as  all  this  incrcafe  of  velocity  is  foon  taken  away  by  the  refidance 
of  the  air,  which  increafes  much  fader.  This  aflertion  might  feem 
a  paradox,  but  it  is  irrefragably  eftabli{hed  by  fome  experiments 
made  by  the  French. 

Another  and  more  important  advantage  of  heavy  bullets  is,  that 
with  the  fame  velocity  they  break  holes  in  all  folid  bodies/ in  a 
greater  proportion  than  their  weight.  Thus,  a  twenty-four  pounds 
(hot  will,  with  the  fame  velocity,  break  out  a  hole  in  any  wall, 
rampart,  or  folid  beam,  in  which  it  lodges,  above  eight  times  larger 
than  will  be  made  by  a  three  pounds  (hot :  for  the  great  (hot  will 
penetrate  to  above  twice  the  depth  that  a  fmall  one  will,  and  lefs 
of  the  cavity  it  makes  will  be  filled  up  again  by  the  bodv  Dierced 

Large  cannon  alfo,  by  carrying  the  weight  of  their  bulled,  in  grape 
or  lead  (hot,  may  annoy  the  enemy  more  effbdually  than  could  be 
done  by  ten  times  the  number  of  fmall  pieces. 

.  Gun,  is  generally  a  twelve  pounder,  that  is  fired  every 

night  about  fun-fet,  and  every  morning  at  fun-rife,  to  give  notice 
to  the  drums  and  trumpets  of  the  army  to  beat  and  found  the 
retreat  and  the  reveille. 

Exercifeof  Guns,  confifts  in  the  method  of  laying,  loading,  and 
bring  the  guns,  at  various  diflances  from  the  but  or  mark  Mr 
Robins  recommends  a  more  extenfive  exercife  than  thatof  firing  with 
a  conftant  charge  at  two  or  three  marks,  placed  at  known  and 
invariable  diftances,  in  which  the  ranges,  penetrations,  and  deflec¬ 
tions  of  pieces,  fired  with  all  neceflary  diverfity  of  charge,  eleva¬ 
tion,  and  diltance,  fhould  be  examined,  and  the  refulc  compared 


with  the  new  principles  explained  under  the  article  Gunnery,  &c. 
See  Exercise. 

Pointing  of  a  Gun,  fo  astoftrike  diftant  objects.  This  depends 
on  two  things,  viz.  1.  Tracing  on  the  outfide  of  the  jfece  a  vifual 
line  parallel  to  the  axis,  which  is  called  departing,  and  is  performed 
by  taking  half  the  difference  of  the  diameters  of  the  muzzle  and 
bafe-ring,  and  fitting  it  perpendicularly  on  the  muzzle-ring  di- 
redtly  over  the  center  ;  for  then  a  line,  which  pafles  from  that 
point  in  the  bafe-ring,  which  is  diredtly  over  the  center  of  the 
piece,  to  the  extremity  of  the  diftance  thus  placed  on  the  muzzle¬ 
ring,  will,  when  the  piece  is  truly  bored,  be  parallel  to  it’s  axis  : 
fee  Dispart  and  Line  0/ Direction.  2.  The  other  operation 
is  the  determining  the  allowance  to  be  made  in  diftant  (hoi  for  the 
incurvation  of  the  flight  of  the  bullet :  this  is  greater  or  1  c{$  fcateris 
paribus )  according  to  the  different  charges  of  powder  made  ufe  of. 
The  following  table  will  ferve  to  (hew  the  angles  of  elevation  cor- 
refponding  in  different  pieces  to  different  diftances,  and  will  fave 
the  labour  of  computation. 


Actual  range 

Angle  of  elevation. 

in  yards 

24 

lb 

12 

lb. 

9 

lb. 

6 

lb. 

3 

lb. 

1400 

4 

12 

4 

3° 

4 

45 

5 

0 

5 

57 

1200 

3 

26 

3 

40 

3 

50 

4 

0 

4 

3° 

1 000 

2 

45 

2 

54 

3 

0 

3 

7 

3 

3° 

800 

2 

6 

2 

10 

2 

13 

2 

20 

2 

3° 

600 

1 

3° 

1 

32 

1 

34 

1 

36 

1 

44 

500 

1 

13 

1 

i5 

1 

‘7 

1 

T9 

1 

22 

400 

58 

5«t 

59 

1 

1 

3 

300 

43 

43 

43 

44 

43 

200 

27  + 

234 

284 

291 

100 

>4 

14 

Hi 

14^ 

i5 

By  this  table,  when  the  diftance  of  the  objedf  is  known,  rhe  an¬ 
gle,  by  which  the  axis  of  the  piece  ought  to  be  elevated  above  the 
vifual  line,  will  be  readily  determined  ;  and  when  this  angle  is 
known,  the  piece  may  be  directed  or  pointed,  by  meafuring  the 
length  of  it  from  the  middle  of  the  bafe-ring  to  the  middle  of  the 
muzzle-ring,  and  computing  the  tangent  of  thegiven  angle  of  ele¬ 
vation  to  that  radius,  which  may  be  done  either  by  a  table  of  tan¬ 
gents,  or  by  fuppofing  that  to  a  radius  of  one  foot  ,21  of  an  inct.  is 
the  tangent  of  a  degree.  Let  C  H  B  D  ( Plate  102,  fig.  4,)  be  the 
given  piece,  A  B  it’s  axis,  D  E  half  the  difference  between  the 
diameter  of  the  muzzle-ring  and  bafe-ring,  and  CE  the  line  of 
dispart  ;  then  make  CG  equal  to  the  tangent  of  elevation  juft 
found,  and  the  line  G  E  will  be  the  proper  line  for  pointing  of  the 
piece.  In  pradfice  it  will  be  fufficient  to  ereCt  only  one  pcrpend:- 
cular  ;  e.  gr.  if  G  C  exceed  D  E,  their  difference  erected  on  the  bafe- 
ring  will,  with  the  muzzle  ring  at  D,  give  the  line  of  direction  ; 
but  if  D  E  exceed  G  C,  the  fame  difference  ereCted  on  the  muzzle¬ 
ring  will,  with  the  bafe-ring  at  C,  give  the  diredtion  of  he 
piece.  In  diftances  lefs  than  ^00  vards,  it  will  be  fufficient  to  al¬ 
low  one  fourth  of  a  degree  for  the  inclination  correfponding  to  every 
hundred  yards,  without  having  recourfe  to  the  table.  Mr.  Robins 
obferves,  that  the  charge  of  powder  producing  the  velocity  above 
(fated  as  the  moil  eligible,  is  from  one  fixth  to  one  fourth  of  the 
weight  of  the  bullet  in  powder  ;  the  different  goodm  fs  of  powder, 
and  the  difference  in  the  length  of  pieces  producing  that  diverfity. 
Robins’s  Tradfs,  vol.  i.  p.  312,  &c. 

The  common  mechanical  method  of  diredfing  cannon  to  a  given 
objedl,  is  to  find  the  center-line,  or  two  points,  one  at  the  breech 
and  the  other  at  the  muzzle,  by  a  fmall  inftrument  called  the  er- 
pendicular,  and  then  applying  the  two  fore-fingers  to  the  bafe  ce  nter 
to  look  behind  them,  till  the  muzzle-center  be  made  fo  cui  the 
center  of  the  objedf  ;  then  the  piece  is  properly  diredted  :  and  hav¬ 
ing  found  the  neceflary  elevation,  place  the  center  of  the  quadrant 
in  the  bore,  and  raife  or  deprefs  the  piece  till  the  plummet  cuts 
the  required  elevation. 

Guns, fmall,  include  fire-locks,  mufkets,  mufleetoons,  carabines, 
blunderbufles,  fowling-pieces,  &c. 

Piftols  and  mortars  are  almoft  the  only  kinds  of  regular  weapons, 
charged  with  gunpowder,  that  are  excepted  from  the'denomination 
of  guns. 

No  one  may  (hoot  with,  or  keep  in  his  houfe,  any  hand-^iw,  &c. 
who  hath  not  lands  to  the  value  of  fool,  a  year,  on  pain  of  10I. 
nor  (hall  any  perfon  (hoot  with  fuch  a  gun,  under  the  length  of  one 
yard,  under  the  like  penalty.  If  any  one  do  fo,  any  perfon  who 
hath  100I.  per  annum  land,  may  feize  the  gun  unlawfully  kept  and 
ufed  ;  but  then  he  muft  break  it  within  twenty  days,  or  forfeit  40s. 
In  forefts,  parks,  and  chafes,  thofe  who  have  power  to  take  away 
guns  may  retain  the  fame. 

Great  Gun  at  Dover  caftle  is  a  large  brafs  gun  twenty-four  feet 
long  without,  and  twenty-two  feet  in  the  bore,  beautifully  adorned 
with  flowersand  emblematical  figures  in  relievo,  and  feveral  inferip- 
tions.  This  curious  gun,  vulgarly  called  queen  Elizabeth’s  pockef- 
piftol,  was  a  prefent  from  the  emperor  Charles  V.  to  Henry  VIII. 
while  they  were  engaged  together  in  a  war  with  France.  The 
charge  of  this^ww  is  fifteen  pounds  of  powder,  and  it  is  faid  to  carry 
a  ball  feven  or  eight  miles. 

Gun  is  alfo  a  name  given  by  the  miners  ro  an  inftrument  ufed 
in  cleaving  rocks  with  gunpowder.  It  is  an  iron  cylinder  of  an  inch 
and  quarter  thick,  and  about  fix  inches  long,  and  having  a  flat  fide 
to  receive  the  fide  of  a  wedge,  and  a  hole  drilled  through  it  to  com¬ 
municate  wfith  the  infide  of  the  hole  in  the  rock.  The  hole  is  made 
of  about  eight  inches  deep,  and  in  the  bottom  of  it  are  put  about 
two  or  three  ounces  of  gunpowder  ;  then  this  gun  is  driven  forcibly 
in,  fo  as  to  fill  up  the  hole,  and  the  wedge  is  driven  in  on  it’s  flat  fide 
to  feeure  it.  The  priming  at  the  hole  is  then  fired  by  a  train,  and 

the 
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the  orifice  being  fo  well  flopped  bv  this  gun ,  the  force  of  the  pow¬ 
der  is  determined  to  the  circumjacent  parts  of  the  rock  which  it 
fplits.  See  Mine. 

Gun -roam,  in  a  Jhlp,  is  the  apartment  on  the  after  end  of  the 
lower  or  ^voi-deck,  where  the  mailer-gunner  and  his  crew  rendez¬ 
vous,  get  ready  their  cartridges,  &c.  and  do  all  things  belonging 
to  their  hufinefs. 

GUNNERS,  officers  of  the  tower  and  other  garrifons,  whofe 
bufinefs  it  is  to  manage  and  look  after  the  ordnance  mounted  on 
the  lines  and  batteries,  which  are  all  fixed  and  ready  with  car- 
touches  and  ball,  for  fervice,  on  the  fhortefl  warning. 

They  carry  a  field  ItafF,  and  a  large  powder-horn  in  a  firing  over 
the  left  fhouldcr;  in  which  equipage  thev  march  by  the  guns. 

Gunner,  in  the  artillery,  is  the  fecond  rank  of  private  men  in 
the  royal  regiment  of  artillery. 

Gunner  of  ajbip  of  mar,  is  an  officer  appointed  to  take  charge 
of  the  artillery  and  ammunition  aboard  ;  to  obferve  that"  the  for¬ 
mer  are  kept  in  order,  and  fitted  with  tackle  and  other  furniture, 
and  to  teach  the  failors  the  exercife  of  the  cannon  :  he  is  affifted 
by  a  mate,  &c. 

Mnfier  Gunner  of  England,  is  an  officer  appointed  to  teadh 
and  inftruct  all  fuch  as  defire  to  learn  the  art  of  gunnery,  and  to 
adminiiler  to  every  fcholar  an  oath;  which,  befide  the  duty  of 
allegiance,  obliges  him  not  to  ferve  any  foreign  prince  or  (late 
without  leave;  nor  to  teach  the  art  of  gunnery  to  any  but  fuch  as 
have  taken  the  faid  oath  ;  and  to  certify  to  the  mafier  of  the  ord¬ 
nance,  the  Efficiency  of  any  perfon  recommended  to  be  one  of  his 
majefly’s  gunners. 


A  Syjlematical  Treatise  on  the  Art  of 

GUNNERY. 

GUNNERY,  is  the  art  of  (hooting  with  guns  and  mortars, 
i.  e.  of  charging,  directing,  and  exploding  thofe  fire-arms  to  the 
belt  advantage.  See  Plate  io2,  fig.  8. 

Gunnery  is  fometimes  confidered  as  a  part  of  the  military  art,  and 
fometimes  as  a  part  of  pyrotechny. 

To  the  art  of  gunnery  belongs  the  knowledge  of  the  force  and 
effedt  of  gunpowder,  the  dimenfions  of  pieces,  and  the  proportions 
of  the  powder  and  ball  they  carry,  with  the  methods  of  managing, 
charging,  pointing,  fpunging,  &c. 

Some  parts  of  gunnery  are  brought  under  mathematical  confider- 
ation,  which,  among  mathematicians,  are  called  abfolutely  by  the 
name  gunnery ;  viz.  the  method  of  elevating  or  railing  the  piece  to 
any  given  angle,  and  of  computing  it’s  range  ;  or  of  raffing  or  di¬ 
recting  it  fo,  as  it  may  hit  a  mark  or  objedt  propofed. 

Long  before  the  invention  of  gunnery,  properly  fo  called,  the  art 
of  artillery  was  in  adtual  practice  ;  for  one  of  the  kings  of  Judah, 
8oo  years  before  the  Chriflian  sera,  eredted,  on  the  towers  and 
bulwarks  of  Jerufalem,  engines  of  war,  for  (hooting  arrows  and 
great  (tones  for  the  defence  of  that  city  :  2  Chron.  xxvi.  15.  Such 
machines  were  afterwards  known  to  the  Greeks  and  Romans  under 
the  names  ballista,  catapulta,  &c.  which  produced effedts, 
by  means  of  the  adtion  of  a  fpring  of  (trongly  twilled  cordage,  for¬ 
med  of  tough  and  elafiic  animal  fubltances,  no  lefs  terrible  than  the 
cannon  and  mortars  of  the  moderns. 

The  firft  application  of  gunpowder  to  military  affairs  feems  to 
have  been  foon  after  the  year  1300,  for  which  the  propofal  of  friar 
Bacon,  about  the  year  1280,  for  applying  it’s  enormous  explofion 
to  the  deftrudtion  of  armies,  might  give  the  firft  hint. 

When  Mahomet  the  Second  befieged  Conftantinople  in  1453, 
battered  the  walls  with  (tones  of  a  prodigious  weight,  and  with 
pieces,  fome  of  which  were  of  the  calibre  of  1200  pounds,  and 
which  could  not  be  fired  more  than  four  times  a  day.  The  mat¬ 
ter  and  fabric  of  thefe  unweildy  pieces  were  changed  for  others  that 
were  lighter  and  more  manageable,  and  particularly  for  brafs  can¬ 
non,  about  the  clofe  of  the  fourteenth  century. 

But  the  theory  of  gunnery  has  made  (lower  advances  than  the 
mechanical  part.  The  firit  people  who  diredled  their  attention  to 
•this  fubjedt  were  the  Italians,  about  the  beginning  of  the  lixteenth 
century. 

Mr.  Robins,  from  the  experiments  related  in  his  New  Principles 
of  Gunnery,  having  concluded,  that  the  force  of  fired  gunpowder, 
at  the  inftant  of  it’s  explofion,  is  the  fame  as  that  of  an  elafiic  fluid 
of  a  thoufand  times  the  denfity  of  the  common  air,  and  that  the 
clafticity  of  this  fluid,  like  that  of  air,  is  proportionable  to  it’s 
denfity,  propofes  the  following  problem  : 

The  dimenfions  of  any  piece  of  artillery,  the  denfity  of  it’s  ball, 
and  the  quantity  of  it’s  charge  being  given,  to  determine  the  velocity 
which  the  ball  will  acquire  from  the  explofion,  fuppofing  the  elafii- 
citv  or  force  of  the  pow’der  at  the  firft  inflant  of  it’s  firing  to  be  given. 

In  the  folution  of  this  problem  he  alfumes  the  two  following 
principles  :  1.  That  the  adtion  of  the  powder  on  the  bullet  ceafes 
as  foon  as  the  bullet  is  got  out  of  the  piece.  2.  That  all  the  pow¬ 
der  of  the  charge  is  fired,  and  converted  into  an  elafiic  fluid,  before 
the  bullet  is  fenlibly  moved  from  it’s  place. 

Thefe  alfumptions,  and  the  conclufions  before  mentioned,  make 
the  adtion  of  fired  gunpow’der  to  be  intirely  fimilar  to  that  of  air 
condcnfed  a  thoufand  times  ;  and  from  thence  it  will  not  be  difficult 
to  determine  the  velocity  of  the  ball  arifing  trom  the  explofion  :  for 
the  force  of  the  fired  powder  diminifliing  in  proportion  to  it’s  cx- 
panfion,  and  ceafing  when  the  ball  is  out  of  the  piece,  the  total  adtion 
of  the  powder  may  be  reprefented  by  the  area  of  the  curve,  the  bafe 
of  w’hich  reprefents  the  (pace  through  w’hich  the  ball  is  accelerated  ; 
and  tHe  ordinates  to  which,  reprefent  the  force  ot  the  powder  at  every 
point  of  that  fpacc  :  and  thefe  ordinates  being  in  reciprocal  propor- 
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tion  to  their  diftance  from  the  breech  of  the  gun,  becaufe  when  the 
(paces  occupied  by  the  fired  pow'der  areas  1,  2,  3,  4,  See.  the  force 
of  the  powder,  or  the  ordinates  reprefenting  it  will  be  as  1,  -i, 

5,  &c.  it  appears  that  the  curve  wfill  be  a  common  hyperbola,  and 
that  the  area  intercepted  between  it,  it’s  afymptote,  and  the  two 
ordinates  reprefenting  the  force  of  the  powder  at  the  firft  explofion 
and  at  the  muzzle  of  the  piece,  will  reprefent  the  total  adtion  of 
the  powder  on  the  ball :  but  if  the  ball  were  urged  through  the 
fame  (pace,  by  an  uniform  force  equal  to  it’s  gravity,  the  total  adtion 
of  this  force  would  be  reprefented  by  a  redtangle,  the  bafe  of  w'hich 
would  be  the  bafe  of  the  curve  or  intercepted  portion  of  the  afymp¬ 
tote  before  mentioned,  and  the  height  of  which  would  reprefent  the 
uniform  force  of  gravity.  Hence  th  fquare  of  the  velocity  of  the 
ball,  refulting  ftom  the  adtion  of  the  gunpowder,  will  be  to  the 
fquare  of  the  velocity,  refulting  from  the  adtion  of  gravity,  as  the 
area  of  the  hyperbolic  (pace  is  to  the  area  of  the  redtangle  :  but  the 
velocity  of  the  ball  refulting  from  gravity  is  given,  being  the  velo¬ 
city  it  w'ould  acquire  from  a  height  equal  to  the  fpace  through 
which  the  powder  accelerates  it  ;  and  the  proportion  between  the 
hyperbolic  fpace  and  the  redtangle  is  alfo  given,  from  the  analogy 
of  hyperbolic  (paces  and  logarithms  ;  therefore  the  velocity  of  the 
ball  arifing  from  the  adtion  of  the  fired  gunpowder  will  be  given. 
This  reafoning  may  be  illuftrated  by  a  view  of  Plate  102,  fig.  9,  in 
which  let  A  B  reprefent  the  axis  of  any  piece  or  artillery,  A  the 
breech,  and  B  the  muzzle;  DC  the  diameter  of  it’s  bore  and 
DEGC  a  part  of  it’s  cavity  filled  with  powder.  Suppcfe  the  ball, 
that  is  to  be  impelled,  to  lie  with  it’s  hinder  furface  at  the  line  G  E, 
then  the  preffure  exerted  at  the  explofion,  on  the  circle  of  which  G  E 
is  the  diameter,  or,  which  is  the  fame  thing,  the  preffure  exerted  in 
the  diredtion  FB,  on  the  furface  of  the  ball,  iseafily  known  from  the 
known  dimenfions  of  that  circle  ;  draw  any  line  F  H  perpendicular 
to  E  B,  and  A  I  parallel  to  FH,  and  through  th:  point  H,  to  the 
afymptotes  I  A  and  AB,  deferibe  the  hyperbola  KHNQ_;  then  if 
F  H  reprefents  the  force  impelling  the  ball  at  the  point  F,  the  force 
impelling  the  ball  in  any  other  place  asM  wall  be  reprefented  by 
the  line  MN,  the  ordinate  to  the  hyperbola  at  that  point ;  for  when 
the  fluid  impelling  the  body  along,  has  dilated  itfelf  to  M,  it’s 
denfity  will  be  then  to  it’s  original  denfity  in  the  fpace  DEGC 
reciprocally  as  the  (paces  through  w’hich  it  is  refpedtively  extended  ; 
that  is,  as  F  A  to  M  A,  or  as  MN  to  F  H  ;  but  it  appears,  that 
the  elafticitv  or  impelling  force  of  this  fluid  is  diredtly  as  it’s  den¬ 
fity  ;  therefore,  if  FH  reprefents  that  force  at  the  point  F,  M  N 
will  reprefent  the  like  force  at  the  point  M. 

Since  the  abfolute  quantity  of  the  force  impelling  the  ball  at  the 
point  F  is  knowm,  and  the  weight  of  the  ball  is  liktwife  known  ; 
the  proportion  between  the  force  the  ball  is  impelled  with,  and  it’s 
own  gravity,  is  known.  In  this  proportion  take  FH  to  FL,  and 
draw  L  P  parallel  to  F  B  ;  then  MN,  the  ordinate  to  the  hyperbola 
in  any  point,  will  be  to  it’s  part  M  R,  cut  off  by  the  line  L  P,  as 
the  impelling  force  of  the  pow'der  in  that  point  M,  to  the  gravity  of 
the  ball ;  and  confequently,  the  line  L  P  will  determine  a  line  pro¬ 
portional  to  the  uniform  force  of  gravity  in  every  point ;  whilit  the 
hyperbola  HNQ_derermines  in  like  manner  fuch  ordinates,  as  are 
proportional  to  the  impelling  force  of  the  powder  in  every  point ; 
whence,  by  the  39th  propofition  of  lib.  i.  of  Sir  Ifaac  Newton’s 
Phil.  Nat.  Prin.  Math,  the  areas  FLPB  and  FHQB  are  in  the 
duplicate  proportion  of  the  velocities,  which  the  ball  would  acquire, 
when  adted  on  by  it’s  own  gravity  through  the  fpace  F  B,  and  wffien 
impelled  through  the  fame  (pace  by  the  force  of  the  powder.  But 
fince  the  ratio  of  AF  to  AB,  and  the  ratio  of  FH  to  FL  are  known, 
the  ratio  of  the  area  FLPB  to  the  area  FHQJ3  is  knowm  ;  and 
thence  it’s  fubduplicate.  And  fince  the  line  F B  is  given  in  mag¬ 
nitude,  the  velocity,  which  a  heavy  body  would  acquire  w’hen  im¬ 
pelled  through  this  line  by  it’s  own  gravity,  is  knowm,  being  no 
other  than  the  velocity  it  would  aquire  by  falling  through  a  ipace 
equal  to  that  line  ;  find  then  another  velocity,  to  which  this  laft 
mentioned  velocity  bears  the  given  ratio  of  the  fubduplicate  of  the 
area  FLPB  to  the  area  FHQJ3,  and  this  velocity,  thus  found,  is 
the  velocity  the  ball  will  acquire  when  impelled  through  the  fpace 
F  B  by  the  adtion  of  the  inflamed  powder. 

To  give  an  example  of  this,  let  us  fuppofe  the  length  of  the  bar¬ 
rel  of  a  gun,  or  AB,  to  be  4,5  inches,  its  diameter  DC,  or  rather 
the  diameter  of  the  ball  to  be£  of  an  inch,  and  the  fpace  occupied 
by  the  powder,  A  F,  to  be  2|  inches  ;  to  determine  the  velocity 
which  w’ill  be  communicated  to  a  leaden  bullet  by  the  explofion, 
fuppofing  the  bullet  laid  at  firft  with  it’s  furface  contiguous  to  the 
powder. 

By  the  theory  here  laid  down  it  appears,  that  at  the  firft  inftant  of 
the  explofion  the  flame  will  exert,  on  the  ball  lying  clofe  to  it,  a 
force  one  thoufand  times  greater  than  the  preflure  of  the  atmofphere. 
But  the  mean  preflure  of  the  atmofphere  is  elteemed  equal  to  that  of 
a  column  of  water  33  feet  high  ;  whence  lead  being  to  w'ater  as 
1 1.345  to  1,  this  preflure  will  be  equal  to  that  of  a  column  of  lead 
34.9  inches  in  height,  w'hence  multiplying  this  by  1000,  a  column 
of  lead  34900  inches  high  would  produce  a  preflure  equal  to  w  hat 
is  exerted  on  the  ball  by  the  powder  in  the  firft  inftant  of  the  explo- 
lion  ;  and  the  leaden  ball  being  |  of  an  inch  in  diameter,  and  con¬ 
fequently. equal  to  a  cylinder  ot  lead  on  the  fame  bale  J  an  inch  in 
height,  the  preffure  at  firft  adting  un  it  w  ill  be  equal  to  34900  X  2, 
or  69800  times  it’s  weight ;  whence  the  force  of  gravity,  EL,  is 
to  that  of  the  pow'der  at  it’s  firft  explofion,  F  El,  as  1  fo  69800 :  and 
FB  to  F  A  is  as  45 — 2§  (or  42^)  to  2§  ;  that  is,  as  339  to  2 1  ; 
W’hence  the  redangle  E  LPB  is  to  the  redtangle  AFHS,  as  339 
to  2 1  X  69800  ;  that  is,  as  1  to  4324 — .  And  from  the  known 
application  of  the  logarithms  to  the  menfuration  of  the  hyperbolic 
fpaces  it  follow’s,  that  the  rectangle  A  F  H  S  is  to  the  area 
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of  3JL°,  which  is  1.2340579;  whence  the  ratio  of  the  rectangle 
F  LPB  to  the  hyperbolic  area  FHQJ3  is  compounded  of  the  ratios 
of  1  to  4324 — ,  and  of  .43429,  &c.  to  1.2340579;  which  together 
make  up  the  ratio  of  1  to  12263,  the  fubduplicate  of  which  is  the 
ratio  of  1  to  1 1 0.7  ;  and  in  this  ratio  is  the  velocity,  which  the  bullet 
would  acquire  by  gravity,  in  falling  through  a  fpace  equal  to  F  B, 
to  the  velocity  the  bullet  will  acquire  from  the  atftion  of  the  pow¬ 
der,  impelling  it  through  F  B  ;  but  the  fpace  F  B  being  424  inches, 
the  velocity  a  heavy  body  will  acquire  in  falling  through  fuch  a 
fpace  is  known  to  be,  what  would  carry  it  nearly  at  the  rate  of 
15.07  feet  in  of  time;  whence  the  velocity,  to  which  this  has  the 
ratio  of  1  to  1 10.7,  is  a  velocity,  which  would  carry  the  ball  at  the 
rate  of  15.07  X  110.7  feet  in  of  time  ;  that  is,  at  the  rate  of 
1668  feet  in  1"  of  time.  And  this  is  the  velocity,  which,  accord¬ 
ing  to  the  theory,  the  bullet  in  the  prefent  circumftances  would  ac¬ 
quire  from  the  a&ion  of  the  powder,  during  the  time  of  it’s  dilat¬ 
ation.  And  this  being  once  computed  for  one  cafe,  is  eafilv  ap¬ 
plied  to  any  other:  for  if  the  cavity  DEGC  left  behind  the  bullet 
be  only  in  part  filled  with  powder,  then  the  line  H  F,  and  confe- 
quently  the  area  FHQB  will  be  diminifhed  in  the  proportion  of  the 
whole  cavity  to  the  part  filled  ;  if  the  diameter  of  the  bore  be  va¬ 
ried,  the  lengths  A  Band  AF  remaining  the  fame,  then  the  quan¬ 
tity  of  powder  and  the  lurface  of  the  bullet,  which  it  a<ft  on,  will  be 
varied  in  the  duplicate  proportion  of  the  diameter  ;  but  the  weight 
of  the  bullet  will  vary  in  the  triplicate  proportion  of  the  diameter  ; 
wherefore  the  line  FH,  which  is  dire&ly  as  the  abfolute  impelling 
force  of  the  powder,  and  reciprocally  as  the  gravity  of  the  bullet, 
will  change  in  the  reciprocal  proportion  of  the  diameter  of  the  bul¬ 
let.  If  A  F,  the  height  of  the  cavity  left  behind  the  bullet,  be  in- 
creafed  or  diminifhed,  the  re<5langle  of  the  hyperbola,  and  confe- 
quently  the  area  correfponding  to  ordinates  in  any  given  ratio,  will 
be  increafed  or  diminifhed  in  the  fame  proportion.  From  all  which 
it  follows,  that  the  area  FHQJ3,  which  is  in  the  duplicate  propor¬ 
tion  of  the  velocity  of  the  impelled  body,  will  be  diredbly  as  the 
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AF  the  length  of  the  cavity  left  behind  the  bullet,}  alfo  diredllyas 
the  part  of  that  cavity  filled  with  powder,  and  inverfelv  as  the  di¬ 
ameter  of  the  bore,  or  rather  of  the  bullet,  likewife  dire&lv  as  A  F 
the  height  of  the  cavity  left  behind  the  bullet.  Confequcntly  the 
velocity  being  computed  above,  for  a  bullet  of  a  determined  dia¬ 
meter,  placed  in  a  piece  of  a  given  length,  and  impelled  by  a  given 
quantity  of  powder,  occupying  a  given  cavity  behind  that  bullet ; 
it  follows,  that  by  means  of  thefe  ratios  the  velocity  of  any  other 
bu'let  may  be  thence  deduced,  the  neceffary  circumftances  of  it’s 
pofition,  quantity  of  powder,  &cc.  beinggiven.  Where  note,  that  in 
the  inftance  of  this  propofifion  we  have  fuppofed  the  diameter  of  the 
ball  to  be  |  of  an  inch  :  whence  the  diameter  of  the  bore  will  be 
fomething  more,  and  the  quantity  of  powder  contained  in  the  fpace 
DEGC  will  amount  toexa£lly  i2dwt.  a  fmall  wad  of  tow  included. 

It  appears,  by  experiments,  that  the  velocities  of  bullets  placed 
in  the  lame  fituation,  are  in  the  fubduplicate  proportion  of  the 
charges ;  confequently  the  deficiency  of  velocity  arifing  from  the 
lofs  of  Tv  of  the  charge  will  be  about  T'T  of  the  velocity  only.  And 
in  the  experiments  made  with  a  barrel  54  inches  in  length,  where 
the  ball  had  not  three  inches  to  move,  the  quantity  of  real  powder 
colledled  unfired  from  a  charge  of  1 2  dwt.  would  have  been  no  more 
than  16  grains,  at  a  medium,  or  T'T  of  the  whole  charge,  which 
would  produce  a  deficiency  of  -j^ot  the  velocity  only  :  a  difference 
lefs  than  what  frequently  occurs  in  the  exadteft  repetition  of  the 
fame  experiments. 

Mr.  Robins  has  given  us  an  ingenious  way  of  determining,  by 
experiments,  the  velocity  which  any  ball  moves  with  at  any  dif- 
tance  from  the  piece  it  is  difeharged  from. 

This  may  be  effedled  by  means  of  a  pendulum  made  of  iron, 
having  a  broad  part  at  bottom,  covered  with  a  thick  piece  of  wood, 
which  is  faftened  to  the  iron  by  ferews.  Then  having  three  poles 
joined  together  by  their  tops,  and  fpreading  at  bottom,  fuch  as 
are  vulgarly  ufed  in  weighing  and  lifting  heavy  bodies,  and  called 
by  workmen  triangles ;  on  two  of  thefe  poles,  towards  their  tops, 
are  ferewed  on  fockets,  on  which  the  pendulum  is  hung  by  means 
of  a  crofs  piece,  which  becomes  it’s  axis  of  fufpenfion,  and  on  which 
it  ought  to  vibrate  with  great  freedom.  Something  lower  than  the 
bottom  of  the  pendulum  there  fhould  be  a  brace,  joining  the  two 
poles  to  which  the  pendulum  is  fufpended  ;  and  to  this  brace  there 
is  taftened  a  contrivance  made  with  two  edges  of  fteel,  fomething  in 
the  manner  of  a  drawing  pen  ;  the  ftrength  with  which  thefe  edges 
prefs  on  each  other  being  diminifhed  or  increafed  at  pleafure,  by 
means  of  a  lerew.  To  the  bottom  of  the  pendulum  (hould  be 
faftened  a  narrow  ribbon,  which  palling  between  the  fteel  edges, 
may  hang  looiely  down  by  means  of  an  opening  cut  in  the  lower 
piece  of  fteel. 

T  he  inftrument  being  thus  fitted,  if  the  weight  of  the  pendulum, 
the  rdpedlive  diftances  of  it’s  center  of  gravity,  and  of  it’s  center 
of  ofcillation,  from  it  s  axis  of  fufpenfion,  be  known,  it  may  from 
thence  be  found  what  motion  will  be  communicated  to  this  pen¬ 
dulum  by  the  pereufTion  of  a  body  of  a  known  weight  moving  with  a 
known  degree  of  velocity,  and  ftriking  it  in  a  given  point  ;  that  is, 
if  the  pendulum  be  fuppofed  at  reft  before  the  percufiion,  it  will  be 
known  what  vibration  it  ought  to  make  in  confequence  of  fuch  a 
blow  ;  and  if  the  pendulum,  being  at  reft,  is  ftruck  by  a  body  of  a 
known  weight,  and  the  vibration  which  the  pendulum  makes  after 
the  blow  is  known,  the  velocity  of  the  ftriking  body  may  from 
thence  be  determined. 

Now  the  extent  of  the  vibration,  made  by  the  pendulum,  may  be 
meafured  by  the  ribbon.  For  if  the  preffure  of  the  fteel  edges  on 
the  ribbon  be  regulated  by  the  ferew,  fo  as  to  be  free  and  eafy ,  though 
with  fume  minute  reliftance  to  hinder  it’s  flipping  of  itfelf;  then 


fetting  the  pendulum  at  reft,  let  the  part  of  the  ribbon  between 
the  pendulum  and  the  fteel  edges  be  drawn  ffrair,  but  not  {brained  ; 
and  fixing  a  pin  in  the  part  of  the  ribbon  contiguous  to  the  edges, 
the  pendulum  fwingingback  by  the  impulfe  of  the  ball  ;  will  draw 
out  the  ribbon  to  the  juft  extent  of  it’s  vibration,  which  will  be 
determined  by  the  interval  on  the  ribbon  between  the  edges  and  the 
place  of  the  pin. 

The  computation  by  which  the  velocity  of  the  ball  is  determined, 
from  the  vibration  of  the  pendulum  after  the  ftroke,  is  founded  on 
this  principle  of  mechanics:  that  if  a  body  in  motion  ftrikes  on 
another  at  reft,  and  they  arc  not  feparated  after  the  ftroke,  but 
move  on  with  one  common  motion,  then  that  common  motion  is 
equal  to  the  motion  with  which  the  firft  body  moved  before  the 
ftroke  :  w’hence,  if  that  common  motion  and  the  mafles  of  the  two 
bodies  are  known,  the  motion  of  the  firft  body  before  the  ltroke  is 
thence  determined.  On  this  principle  it  follows,  that  the  velocity 
of  a  bullet  may  be  diminifhed  in  any  given  ratio,  by  it’s  being 
made  to  impinge  on  a  body  of  a  weight  properly  proportioned  to  it ; 
and  hereby  the  moft  violent  motions,  which  would  otherwife  efcape 
our  examination,  are  eafily  determined  by  the  retarded  motions 
which  have  a  given  relation  to  them. 

It  is  to  be  obferved,  that  the  length  to  which  the  ribbon  is  drawn, 
is  always  nearly  the  chord  of  the  arch  deferibed  by  the  afeent ;  it 
being  fo  placed,  as  to  differ  infenfibly  from  thole  chords  which 
moft  frequently  occur ;  and  thefe  chords  are  known  to  be  in  the 
proportion  of  the  velocities  of  the  pendulum  acquired  from  the 
ftroke.  Hence  it  follows,  that  the  proportion  between  the  lengths 
of  ribbon  drawn  out  at  different  times,  will  be  the  fame  with  that 
of  the  velocities  of  the  impinging  bullets. 

Now  from  the  computations  delivered  by  Mr.  Robins,  it  appears, 
that  the  velocity  of  a  bullet,  whofe  weight  wasT4  of  a  pound,  was 
1641  feet  in  one  fecond  of  time,  when  the  chord  of  the  arch  delcribed 
by  the  a(cent  of  the  pendulum,  in  confequence  of  the  blow,  was 
17J  inches.  Therefore,  by  the  proportion  of  any  other  lengths  of 
ribbon  drawn  out,  by  any  percufiion,  to  175 ,  the  proportion  of  the 
velocity  with  which  the  bullets  impinge,  to  the  known  velocity 
of  1641  feet  in  i//,  will  be  determined. 

Suppofing  the  length  of  a  barrel  to  be  45  inches,  the  quantity  of 
powder  twelve  penny-weight,  the  cavity  containing  it  2\  inches, 
and  the  ball  4  inch  diameter,  weighing  14  ounce,  or  T*T  of  a  pound 
avoirdupois,  and  the  windage  or  excefs  of  the  diameter  of  the  barrel 
above  that  of  the  bullet  about  ^  of  an  inch  ;  the  velocity  of  the 
bullet  will,  by  theory,  be  about  1670  feet  in  one  fecond  ;  and  this 
velocity  is  found,  in  thefe  experiments,  to  be  the  mean  velocity 
which  the  ball  really  receives  in  thofe  circumftances.  Hence  we 
may  determine  the  velocities  with  which  mulket  and  cannon  {hot 
are  difeharged  from  their  refpedlive  pieces,  by  their  ufual  allot¬ 
ment  of  powder. 

For  as  a  leaden  ball  of  \  inch  diameter,  and  weighing  nearly  14 
ounce  avoirdupois,  being  fired  from  a  barrel  of  45  inches  in  length, 
with  half  it’s  weight  of  powder,  w  ill  have  a  velocity  at  it’s  iffuing 
from  the  piece,  which,  if  uniformly  continued,  would  carry  it  near 
1700  feet  in  F;  fo  if  inftead  of  a  leaden  ball  an  iron  one  of  the 
fame  diameter  w-as  placed  in  the  fame  fituation  in  the  fame  piece, 
and  was  impelled  by  the  fame  quantity /of  pow'der,  the  velocity  of 
fuch  an  iron  bullet  would  be  greater  than  that  of  the  leaden  one,  in 
the  fubduplicate  ratio  of  the  lpecific  gravities  of  lead  and  iron  ;  and 
fuppofing  that  ratio  to  be  as  3  to  2,  and  computing  on  the  foregoing 
principles,  it  will  appear,  that  an  iron  bullet  of  241b.  weight,  {hot 
from  a  piece  of  ten  feet  in  length,  w  ith  1 61b  of  powder,  will  ac¬ 
quire  from  the  explofion  a  velocity  which,  if  uniformly  continued, 
would  carry  it  nearly  1650  feet  in  i//.  But  if  inftead  of  this  full 
charge,  weighing  two  thirds  of  the  ball,  we  fuppofe  the  charge  to 
be  only  half  that  weight,  then  it’s  velocity  w'ould  be  no  more  than 
at  the  rate  of  1490  feet  in  1"  ;  and  the  fame  would  be  the  veloci¬ 
ties  of  every  lefler  bullet,  fired  with  the  fame  proportions  of  powder, 
if  the  lengths  of  all  pieces  were  conftantly  in  the  fame  ratio  with 
the  diameters  of  their  bore  ;  and  though  this  proportion  does  not 
always  hold,  yet  the  difference  is  not  eonfiderable  enough  to  oc- 
cafion  a  very  great  variation  from  the  velocities  here  afiigned. 
But  in  thefe  determinations,  the  windage  is  fuppofed  to  be  no  more 
than  is  juft  necelfary  for  the  eafy  putting  down  the  bullet  ;  whereas, 
in  reallervice,  either  through  negligence  or  unlkilfulnefs,  it  often 
happens,  that  the  diameter  of  the  bore  fo  much  exceeds  the  dia¬ 
meter  of  the  bullet,  that  great  part  of  the  inflamed  fluid  efcapes  by 
it’s  fide  ;  whence  the  velocity  of  the  (hot  may,  in  this  cafe,  be  con- 
fiderably  lefs  than  what  is  here  afiigned  :  however  part  of  this  may 
pofiibly  be  compenfated  by  the  greater  heat  which  in  all  probability 
attends  the  firing  of  thefe  large  quantities  of  powder. 

It  appears  from  experience,  that  bullets  of  the  fame  diameter 
and  denfity  impinging  on  the  fame  folid  fubftance  with  different 
velocities,  will  penetrate  that  fubftance  to  different  depths,  which 
will  be  in  the  duplicate  ratio  of  thofe  velocities  nearly.  Thus  a 
leaded  bullet  of  f  of  an  inch  in  diameter,  being  fired  againft  a  folid 
block  of  elm  with  different  velocities,  as  ofi  700  feet,  730,  and 
400  feet  in  1",  the  cavities  were  found  to  be  as  55,  10,  and  3,  ref- 
pedlively  ;  which  are  nearly  in  the  duplicate  proportion  of  thofe  ve¬ 
locities  :  perfedl  regularity  in  cafes  of  this  nature  cannot  beexpedled, 
when  the  unequal  texture  of  the  fame  piece  of  wood,  and  the  change 
of  the  form,  and  the  bullet  by  the  ftroke,  areconfidered. 

From  the  penetration  being  in  the  duplicate  proportion  of  the 
velocity  of  the  impinging  body,  it  follows,  that  the  refiftance  of  the 
wood,  like  that  of  gravity,  is  uniform. 

It  alfo  appears  from  the  account  given  of  Mr.  Robin’s  admirable 
experiments,  that  the  balls  he  made  ufe  of,  in  afeertaining  their 
initial  velocity,  were  very  fmall,  being  only  mulket-ballsof  about 
one  ounce  in  weight ;  but  other  occupations,  and  his  immature 
death,  prevented  his  profecuting  his  experiments  W'ith  others  of  a 
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larger  fize.  This  defed  is  now,  in  a  very  confiderable  degree,  flip- 
plied  by  the  experiments  of  Dr.  Charles  Hutton,  in  which  he  has 
made  ufe  of  final!  cannon  balls,  from  one  pound  to  near  three  pounds 
weight,  and  formed  a  variety  of  conclufions,  which  may  be  applied 
to  cannot  (hot  of  the  largeft  fize.  The  machinery  ufed  by  Dr. 
Hutton  is  much  of  thefame  kind  with  that  of  Mr.  Robins ;  and  the 
intention  of  his  experiments  is,  to  difcover  the  initial  velocity  of 
military  projediles,  or  the  velocity  with  which  a  ball  illues  from  a 
piece. 

The  gun,  with  which  the  experiments  were  made,  was  of  brafs  ; 
the  diameter  of  the  bore  at  the  muzzle  was  2.16  inches,  and  at  the 
breech  2.08  inches;  and  thegreatell  call-iron  ball,  which  it  would 
admit  was  191-  ounces  avoirdupois  ;  but  leaden  balls  weighing  if 
pound,  and  long  cylindrical  fhot  weighing  near  three  pounds,  were 
fometimes  ufed  ;  the  length  of  the  bore  was  42.6  inches,  fothat  it 
was  nearly  2of  calibres  long.  The  powder  was  that  commonly 
made  for  government,  and  the  charge  was  2,  4,  or  8  ounces,  put 
into  a  light  flannel  bag,  and  rammed  without  ufing  any  wad  before 
it.  The  diflance  of  the  gun  from  the  pendulum  was  29  or  30  feet ; 
and  the  depth  of  the  penetration  feemed  to  be  near  three  inches  in 
folid  wood,  when  tw'o  ounces  of  powder  were  ufed.  The  firft  courfe 
of  experiments  was  performed  in  May  1775,  the  day  being  clear 
and  dry  ;  and  it  appears  from  the  rcfult,  that  the  mean  velocity  of 
five  fhot,  writh  two  ounces  of  powder,  was  626  feet  in  ,  and  of 
two  fhot,  with  four  ounces  o'f  powder,  915  feet  in  i'',  which  velo¬ 
cities  are  in  the  ratio  of  1  to  1 .46.  But  the  mean  weight  of  the  balls 
in  the  former  cafe  was  174  ounces,  and  in  the  latter  1 7-J-  ounces, 
and  the  ratio  of  the  quantities  of  powder  was  that  of  1  to  2.  In 
this  inftance  it  is  evident,  the  velocities  are  very  nearly  as  the  fquare 
roots  of  the  quantities  of  powder  diredlv,  and  the  fquare  roots  of 
the  weights  of  the  balls  inverfely.  The  fccond  courfe  of  experi¬ 
ments  was  performed  in  June,  in  a  clear  and  dry,  but  windy  day. 
The  mean  velocity  of  the  fecond  and  third  fhot,  in  thefe  experi¬ 
ments,  was  973  feet  in  1 ",  and  of  the  fourth  and  fifth,  749  feet  in 
i//,  which  numbers  are  in  the  ratio  of  1.3  to  1  ;  the  charges  were 
two  ounces,  and  the  balls  were  19J  ounces  and  461  ounces  refpec- 
tively.  In  this  inftance,  the  velocity  of  the  heavier  fhot  is  a  little 
lefs  than  what  would  arife  from  the  inverfe  ratio  of  the  fquare  roots 
of  the  weight  of  the  fhot.  Some  of  thefe  experiments  were  rendered 
doubtful  by  the  effed  of  the  wind ;  but  as  the  mean  velocity  is  973, 
and  only  626  in  the  former  courfe,  with  thefame  charge  of  powder, 
though  the  balls  were  heavier  with  the  greater  velocity,  in  the  pro¬ 
portion  of  19  to  17  nearly,  Dr.  Hutton  aferibes  this  remarkable 
difference  chiefly  to  the  windage  in  the  firft  courfe,  and  takes  occa- 
fiort  from  hence  to  recommend  the  ufe  of  balls  approaching  in  pro¬ 
portion  nearer  to  the  diameter  of  the  bore  of  ihe  gun  than  what  is 
preferibed  in  the  prefent  eflablifhment.  The  next  courfe  ot  experi¬ 
ments  was  performed  on  a  clear,  dry,  and  calm  day,  in  the  fame 
month.  In  fix  fhot  on  this  occafion,  the  common  mean  weight  of 
the  ball  was  i8f  ounces ;  the  mean  velocity  with  two  ounces  of 
powder  was  738  feet  in  1",  and  that  with  four  ounces  1043  feet  in 
i//:  the  ratio  of  which  velocities  is  that  of  1  to  1.414  ;  or  accu¬ 
rately  the  ratio  of  the  fquare  roots  of  the  quantities  of  powder.  The 
fourth  courfe  was  performed  with  another  machine  on  a  fine  clear 
day  in  July.  The  machinery  for  this  and  the  following  courfe,  fays 
Dr.  Hutton,  was  fo  perfed,  and  every  circumftance  attending  the 
experiments  fo  carefully  obferved,  that  the  conclufions  refulting 
from  them  may  be  relied  on  with  great  fatety.  Thofe  of  the  firft 
day  were  made  with  leaden  balls,  and  thofe  of  the  other  with  iron 
ones,  which  differed  greatly  in  weight :  and  as  every  other  circum¬ 
ftance  was  thefame,  they  afforded  very  good  meansfordifeoveringthe 
law  of  the  different  weights  of  fhot,  while  the  variations  in  the  pow¬ 
der  from  2  to  4  and  8  ounces,  furnifh  us  with  the  rule  for  the  diffe¬ 
rent  quantities  of  ir.  The  mean  velocities  with  2,  4,  and  8  ounces 
of  powder,  were  613,  873,  and  1162  feet  in  which  are  in  the 
ratio  of  x,  1.424  and  1.9  ;  and  thefe  numbers  are  nearly  in  the  ratio 
of  the  fquare  roots  of  the  quantities  of  powder,  viz.  1,  1.414  and  2. 
The  mean  weight  of  the  balls  ufed  with  8  ounces  of  powder  was  281- 
ounces,  and  that  with  the  2  and  4  ounces  28-j- ;  the  reciprocal  fub- 
duplicate  ratio  of  thefe  is  that  of  1  to  1.006,  in  which  proportion, 
increafing  1.9,  the  number  for  the  greater  velocity,  and  it  becomes 
1.91,  which  falls  fhort  of  2  by  0.9,  or  about  the  ^d  part  too  fmall 
for  the  fubduplicate  ratio  of  the  power.  This  defed  is  aferibed  to 
three  caufes,  viz.  the  lefs  length  of  cylinder  through  which  the  ball 
was  impelled  ;  the  greater  quantity  of  elaftic  fluid  which  efcaped  in 
this  cafe  than  in  the  others  by  the  windage,  on  account  of  the  greater 
velocity  ;  and  the  greater  quantity  of  powder  blown  out  unfired  in 
this  cafe,  than  in  that  of  the  lefs  velocities.  Hence  we  may  infer, 
how  fmall  the  quantity  of  powder  which  is  blown  out  unfired  in  any 
of  thefe  cafes,  and  the  amazing  quicknefs  with  which  it  fires  in  all 
cafes  ;  for  although  the  time  in  which  the  ball  paffed  through  the 
barrel,  when  impelled  by  the  eight  ounces  of  powder,  was  not  much 
different  from  the  half  only  of  the  time  in  which  it  was  impelled  by 
the  two  ounces,  it  is  evident  that  in  half  the  time  there  was  nearly 
four  times  the  quantity  of  powder  fired.  In  the  laft  courfe  of  expe¬ 
riments,  confiding  of  fifteen  ftiot,  the  mean  velocities  with  2,  4, 
and  8  ounces  of  powder,  were  701,  993,  and  1397  feet  in  1", 
which  are  as  the  numbers  1,  1.416  and  1.993,  or  nearly  in  the  fub¬ 
duplicate  ratio  of  the  weights  of  powder,  viz.  1,  1,414  and  2.  The 
mean  weight  of  the  balls,  which  were  iron,  with  the  2  and  4 
ounces  of  powder,  was  i8|  ounces,  and  with  the  8  ounces  of  pow¬ 
der  18-Jounces;  and,  therefore,  if  the  number  1.993  6e  diminiftied 
in  the  reciprocal  fubduplicate  ratio  of  iSf-  to  i8f,  it  will  become 
1.983,  which  falls  (hurt  of  the  number  2  by  .015,  or  the  133d  part 
ot  itfelf;  and  this  deled  is  to  be  aferibed  to  the  caufes  mentioned  in 
the  recital  of  the  former  courfe. 

By  comparing  the  correfponding  velocities  in  thefe  two  laft 
courfcs,  viz.  613  and  701,  &c.  it  will  be  found  that  the  ratio  of 
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the  firft,  or  of  the  velocities  with  two  ounces  of  powder,  is  that  of 
1  to  1.1436;  of  the  next  two,  viz.  873  and  993,  that  of  1  to 
1.375  ’■>  ar>d  the  ratio  of  the  laft,  viz.  1162  and  1397,  that  of  1 
to  1.2022.  But  the  mean  weight  of  the  ftiot  for  the  2  and  4  ounces 
of  powder,  was  28^-  ounces,  and  i8|  ounces;  and  for  8  ounces 
ot  powder,  28-§-  ounces,  and  18  ounces;  the  reciprocal  fub¬ 
duplicate  ratio  of  the  former  will  be  that  of  1  to  1.224,  and  ot  the 
latter  that  of  1  to  1.241  ;  which  are  little  different  from  the  real 
ratios  above  found.  The  conclufions  that  may  be  deduced  from 
thefe  experiments  are  the  following  ;  viz.  that  powder  fires  almoft 
inftantaneoufiy,  as  Mr.  Robins  had  before  obferved  ;  that  the  ve¬ 
locities  communicated  to  balls  of  the  fame  weight,  with  different 
charges,  are  nearly  in  the  fubduplicate  ratio  of  thefe  charges  ;  and 
to  balls  of  different  weights,  with  the  fame  charge,  nearly  in  the 
reciprocal  fubduplicate  ratio  of  their  weights  ;  and,  therefore,  when 
the  weights  of  balls  and  charges  differ,  the  velocities  are  directly  as 
the  (quare  roots  of  the  charges,  and  reciprocally  as  the  fquare  roots 
of  the  weights,  nearly  ;  fo  that  it  would  be  a  great  improvement  to 
make  ufe  of  a  ftiot  of  a  long  form,  or  of  a  heavier  matter  ;  as  it 
would  alfo  be  to  diminifh  the  windage  ;  for  thus  one  third  or  more 
ot  the  quantity  of  powder  might  be  laved  ;  and  by  combining  thefe 
two  laft  improvements,  half  the  quantity  of  powder  might  be  laved  ; 
and  a  fmall  gun  might  be  made  to  produce  the  effed  and  execution 
of  one,  two,  or  three  times  it’s  fize,  by  difeharging  a  ftiot  of  two  or 
three  times  the  weight  of  it’s  natural  ball  or  round  ftiot.  In  this 
way  a  fmall  lliip  might  difeharge  fhot  as  heavy  as  thofe  of  the  great- 
eft  now  made  ufe  of. 


A  Dijfertation  on  GUN-POWDER,  Method  of  making  it,  (Ac. 

Gun-powder  is  a  compofition  of  falt-petre,  fulphur,  and  char¬ 
coal,  well  mixed  together  and  granulated  ,  which  eafily  takes  fire, 
and  expands  with  amazing  force. 

The  invention  of  this  compofition  is  aferibed  by  Polydore  Virgil 
to  a  chemift,  who  having  accidentally  put  the  ingredients  above- 
mentioned  into  a  mortar,  and  covered  it  over  with  a  ftone,  it  hap¬ 
pened  to  take  fire,  and  threw  off  the  ftone.  Thevel  fays  that  this 
chemift  was  one  Conftantine  Anelzen,  a  monk  of  Friburg  ;  but 
Belleloret  and  others  affert  it  to  be  Bertholdus  Schwarts  :  at  leaft  it 
is  affirmed  that  he  firft  taught  the  ufe  of  gun-powder  to  the  Venetians, 
in  the  year  1380.  Peter  Mexia  however  contradicts  this  account, 
by  fliewing  it  to  have  been  ufed  by  Alphonfus  XI.  king  of  Caftile, 
in  the  year  1342.  Ducange  adds,  that  there  is  mention  made  of 
this  powder  in  the  regifters  of  the  chambers  of  accounts  of  France, 
fo  early  as  the  year  1338  ;  and  our  countryman,  Friar  Bacon,  ex- 
prefsly  mentions  the  compofition,  in  his  treatife  De  Nullitate  Magics, 
publiflied  at  Oxford  in  the  year  1216,  and  deferibes  it  as  the  appli¬ 
cation  of  an  old  compofition  to  military  putpofes,  and  that  it  was 
known  long  before  his  time. 

Method  of  making  Gun-POWDER. 

The  following  recipe  for  making  gun-powder  is  taken  from  Dr. 
Shaw’s  Chemical  Ledures. 

Take  four  ounces  of  refined  falt-petre,  an  ounce  of  brlmftone, 
and  fix  drams  of  charcoal ;  reduce  thefe  to  a  fine  powder,  and  con¬ 
tinue  beating  them  for  fome  time  in  a  ftone  mortar,  with  a  wooden 
peftle,  wetting  the  mixture  between  whiles  with  water,  fo  as  to 
form  the  whole  into  an  uniform  pafte,  which  is  reduced  to  grains, 
by  paffing  it  through  a  white lieve  for  the  purpofe  ;  and  in  this  form, 
being  carefully  dried,  it  becomes  the  common  gun-powder. 

For  greater  quantities,  mills  are  ufually  provided,  by  means  of 
which  more  work  may  be  performed  in  one  day  than  a  man  can  do 
in  a  hundred.  See  Mill. 

The  nitre  or  falt-petre  is  refined  thus  :  Diffolve  four  pounds  of 
rough  nitre  as  it  comes  to  us  from  the  Indies,  by  boiling  it  in  as  much 
water  as  will  commodioufty  fuffice  for  that  purpofe  ;  then  let  it 
fhoot  for  two  or  three  days  in  a  covered  veffel  of  earth,  with  flicks 
laid  acrofs  for  the  cryftals  to  adhere  to.  Thefe  cryftals  being  taken 
out,  are  drained  and  dried  in  the  open  air. 

In  order  to  rduce  this  fait  to  powder,  they  diffolve  a  large  quan¬ 
tity  of  it  in  as  fmall  a  proportion  of  water  as  poffible  ;  then  keep  it 
conftantly  ftirring  over  the  fire,  till  the  water  exhales,  and  a  white 
dry  powder  is  left  behind.  See  the  article  Nitre. 

In  order  to  purify  thebrimftone  employed,  they  diffolve  it  with 
a  very  gentle  heat ;  then  feum  and  pafs  it  through  3  double  ftrainer. 
If  the  brimltone  Ihould  happen  to  take  fire  in  the  melting,  they 
have  an  iron  cover  that  fits  on  clofe  to  the  melting  veffel,  and 
damps  the  flame.  The  brimftone  is  judged  to  be  fufficiently  refined 
if  it  melts  without  yielding  any  foetid  odour  between  two  hot  iron 
plates  into  a  kind  of  red  fubftance. 

The  coal  for  the  making  o i  gun-powder  is  either  that  of  willow, 
or  hazel,  well  charred  in  the  ulual  manner,  and  reduced  to  powder : 
and  thus  the  ingredients  are  prepared  for  making  this  commodity  ; 
but  as  thefe  ingredients  require  to  be  intimately  mixed,  and  as  there 
would  be  danger  of  their  firing  if  beat  in  a  dry  form,  the  method  is 
to  keep  them  continually  moift,  either  with  water,  urine,  or  a 
folution  of  fal  ammoniac  :  they  continue  thus  ftamping  them  toge¬ 
ther  for  twenty-four  hours,  alter  which  the  mals  is  fit  for  corning 
and  drying  in  the  fun,  or  otherwife,  fo  asfeduloufly  to  prevent  it’s 
firing. 

Ap  ingenious  Italian  has  invented  a  method  of  rendering  gun¬ 
powder  a  third  fuperior  in  ftrength,  in  proportion  to  it  s  goodnefs. 
It  is  this  :  Mix  four  ounces  of  quick-lime  with  one  pound  of  gun¬ 
powder  ;  ftirit  in  a  recipient,  till  it  acquires  a  uniform  colour,  and 
keep  it  clofe  flopped  in  a  veffel.  The  experiment  is  affirmed  to  be 
certain,  and  the  fads  proved. 

The  different  Kinds  of  Gun-PO wde R . 

The  three  ingredients  of  gun-powder  mixed  in  various  propor¬ 
tions,  according  as  the  powder  is  intended  for  mufquets,  great  guns. 
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or  mortars  ;  though  thefe  proportions  feem  not  to  be  perfectly  acj- 
jufted,  or  fettled  bv  competent  experience. 

Semienowitz,  for  mortars,  diredts  ioolb.  of  falt-petre,  25  lb.  of 
fulphur,  and  as  many  of  charcoal;  for  great  guns,  ioolb.  of  falt- 
petre,  151b.  of fuluhur,  and  18  lb.  of  charcoal;  for  mufquetsand 
piftols,  ioolb.  of  falt-petre,  8  lb.  of  fulphur,  and  lolb.  of  charcoal. 
Miethius  extols  the  proportion  of  1  lb.  of  falt-petre  to  three  ounces 
of  charcoal,  and  two  or  two  and  a  quarter  of  fulphur ;  than  which, 
he  affirms,  no  gun-powder  can  poffibly  be  (Ironger.  He  adds,  that 
the  ufual  pradtice  of  making  th c  gun-powder  weaker  for  mortars  than 
guns,  is  without  any  foundation,  and  renders  the  expence  needlefsly 
much  greater:  for  whereas  to  load  a  large  mortar,  241b.  of  common 
powder  is  required,  and  confequentlv  to  load  it  ten  times  2401b.  he 
fhews  by  calculation,  that  the  fame  effedt  would  be  had  by  1501b.  of 
the  ftrong  powder. 

To  increafe  the  ftrength  of  powder ,  Dr.  Shaw  thinks  it  proper  to 
make  the  grains  confiderablv  large,  and  to  have  it  well  lifted  from 
the  fmall  dull.  We  fee  that  gun-powder ,  reduced  to  duft,  has  little 
explofivc  force  ;  but  when  the  grains  are  large,  the  flame  of  one 
orain  has  a  ready  paflage  to  another,  fo  that  the  whole  parcel  may 
thus  take  fire  nearly  at  the  fame  time,  otherwife  much  force  may  be 
loft,  or  many  of  the  grains  go  away  as  Ihot  unfired. 

Method  of  trying  and  examining  Gun-Powder. 

There  are  two  general  methods  for  examining  gun-powder;  one 
with  regard  to  purity,  the  other  with  regard  to  it’s  ftrength.  It’s 
purity  is  known  by  laying  two  or  three  little  heaps  near  each  other 
upon  white  paper,  and  firing  one  of  them ;  for  if  this  takes  fire 
readily,  and  the  ftnoke  rifes  upright,  without  leaving  any  drofs,  or 
feculent  matter  behind,  and  without  burning  the  paper,  or  firing 
the  other  heaps  ;  it  is  efteemed  a  fign  that  the  fulphur  and  nitre 
were  well  purified,  that  the  coal  was  good,  and  that  the  three  in¬ 
gredients  were  thoroughly  incorporated  together;  but  if  the  other 
hea  :s  alfo  take  fire  at  the  fame  time,  it  is  prefumed,  that  either 
common  fait  w\as  mixed  with  the  nitre,  or  that  the  coal  was  not 
well  ground,  or  the  whole  mafs  not  well  beat,  and  mixed  together; 
and  if  either  the  nitre  or  fulphur  be  not  well  purified,  the  paper 
will  be  black  or  fpotted. 

In  order  to  trv  the  ftrength  of  gun-powder,  there  are  two  kinds 
of  inftruments  in  ufe  ;  but  neither  of  them  appear  moreexadt  than 
the  common  method  of  trving  to  what  diltance  a  certain  weight  of 
powder  will  throw  a  ball  from  a  mufket. 

There  has  been  much  talk  of  a  white  pow'der,  which,  if  it  an- 
fw'ered  the  charadter  given  it,  might  be  a  dangerous  compofition: 
for  they  pretend,  that  this  white  powder  will  throw  a  ball  as  far  as 
the  black,  vet  without  making  a  report;  but  none  of  the  white 
powder  we  have  feen,  fays  Dr.  Shaw,  anfwers  to  this  character  ; 
being,  as  we  apprehend,  commonly  made  either  with  touchwood 
or  camphor,  inftead  of  coal. 

Obfervations  on  the  force  of  Gun-Powder. 

Gun-poivder  fired  either  in  vacuum,  or  in  air,  produces,  by  it’s  ex- 
plofioni  a  permanent  elaftic  fluid  :  for  if  a  red-hot  iron  be  included 
in  a  receiver,  after  being  exhaufted,  and  gun-powder  be  let  fall  on 
the  iron,  the  powder  will  take  fire,  and  the  mercurial  gage  will 
fuddenly  defeend  upon  the  explofion  ;  and  though  it  immediately 
afeends  again,  yet  it  will  never  rife  to  the  height  it  firit  flood  at, 
but  will  continue  deprefled  by  a  fpace  proportioned  to  the  quantity 
of  gun-powder  which  was  let  fall  on  the  iron. 

The  fame  production  likewife  takes  place,  when  gun-powder  is 
fired  in  the  air  :  for  if  a  fmall  quantity  of  powder  be  placed  in  the 
upper-part  of  a  glafs  tube,  and  the  lower  part  of  the  tube  be  im- 
merged  in  water,  and  the  water  be  made  to  rife  fo  near  the  top, 
that  only  a  fmall  portion  of  air  is  left  in  that  part  where  the  gun¬ 
powder  is  placed  :  if  in  this  fituation  the  communication  of  the 
upper-part  of  the  tube  with  the  external  air  be  clofed,  and  the 
powder  be  fired,  which  will  eafily  be  done  by  a  burning-glafs,  the 
water  will,  in  this  experiment,  defeend  upon  the  explofion,  as  the 
quickfilver  did  in  the  laft  ;  and  will  always  continue  deprefled  be¬ 
low  the  place  at  which  it  flood  before  the  explofion  ;  and  the  quan¬ 
tity  of  this  depreflion  will  be  greater,  if  the  quantity  of  powder  be 
increafed,  or  the  diameter  of  the  tube  diminifhed.  From  whence 
it  is  proved,  that  as  well  in  air  as  in  a  vacuum,  the  explofion  of  fired 
powder  produces  a  permanent  elaftic  fluid.  It  alfo  appears  from 
experiment,  that  the  elafticity  or  preflure  of  the  fluid  produced  by 
the  firing  of  gun-powder,  is,  catcris  paribus,  diredtly  as  it’s  denfity. 
This  follows  from  hence,  that  if  in  the  fame  receiver  a  double  quan¬ 
tity  of  powder  be  let  fall,  the  mercury  will  fubfide  twice  as  much 
as  in  the  firing  of  a  Angle  quantity. 

To  determine  the  elafticity  and  quantity  of  this  elaftic  fluid,  pro¬ 
duced  from  the  explofion  of  a  given  quantity  of  gun-powder,  Mr. 
Robins  premifes,  that  the  elafticity  of  this  fluid  increafes  by  heat, 
and  di  mi  nifties  by  cold  in  the  fame  manner  as  that  of  the  air  ;  and 
that  the  denfity  of  this  fluid,  and  confequently  it’s  weight,  is  the 
fame  with  the  weight  of  an  equal  bulk  of  air  having  the  fame  elaf¬ 
ticity,  and  the  fame  temperature.  From  thefe  principles,  and  from 
his  experiments,  he  concludes,  that  the  fluid  produced  by  the  firing 
of  gun  -powder  will  be  T~  of  the  weight  of  the  .gun-powder,  and  the 
ratio  of  the.refpedtive  bulks  of  the  powder,  and  the  fluid  produced 
from  it,  will  be  in  round  numbers  1  to  244. 

Hence  we  are  certain,  that  any  quantity  of  powder  fired  in  any 
confined  fpace,  which  it  adequately  fills,  exerts,  at  the  inftant  of 
it’s  explofion,  againlt  the  fides  of  the  veflel  containing  it,  and  the 
bodies  it  impels  before  it,  a  force  at  leaf!  244  times  greater  than 
the  elafticity  of  common  air;  or,  which  is  the  fame  thing,  than  the 
preflure  of  the  atmofphcrc  ;  and  this  without  conlidering  the  great 
addition  which  this  force  will  receive  from  the  violent  degree  of 
heat  with  which  it  is  endued  at  that  time,  the  quantity  of  which 

8 


augmentation  is  the  next  head  of  Mr.  Robins’s  enquiry.  He  deter¬ 
mines  that  the  elafticity  of  the  air  is  augmented  when  heated  to  the 
extremeftheat  of  red-hot  iron,  in  the  proportion  of  796  to  194 -j, 
and  fuppofing  that  the  flame  of  fired  gun-powder,  is  not  lefs  hot  than 
red-hot  iron,  and  the  elafticity  of  the  air,  and  consequently  of  rhe 
fluid,  generated  by  the  explofion,  being  augmented  by  the  extre¬ 
mity  of  this  heat  in  the  ratio  of  796  to  194 4-,  it  follows,  that  if 
244  be  augmented  in  this  ratio,  the  refulting  number,  which  is 
999t>  w'h  determine  how  many  times  the  elafticity  of  the  flame 
of  fired  powder  exceeds  the  elafticity  of  common  air,  fuppofing  it  to 
be  confined  in  the  fame  fpace  which  the  powder  filled  before  it  was 
fired. 

Hence  then  the  abfolute  quantity  of  the  preflure  exerted  by  gun¬ 
powder,  at  the  moment  of  it’s  explofion,  may  be  afligned  :  for  lince 
the  fluid  then  generated  has  an  elafticity  of  999  4-,  or  in  round  num¬ 
bers  1000  times  greater  than  common  air  ;  and  fince  common  air 
by  it’s  elafticity  exerts  a  prelTure  on  any  given  furface  equal  to  the 
weight  of  the  incumbent  atmofphere,  with  which  it  is  in  equili- 
brio,  the  preflure  exerted  by  fired  powder,  bcto&e  it  has  dilated  itfelf, 
is  loco  times  greater  than  the  preflure  of  the  atmofphere ;  and  con¬ 
fequently  the  quantity  of  this  force  on  a  furface  of  an  inch  fquare, 
amounts  to  above  fix  tons  weight,  which  force  however  diminifhes 
as  the  fluid  dilates  itfelf.  The  variations  of  the  denfity  of  the  at¬ 
mofphere  does  not  any  way  alter  the  action  of  powder  by  any  ex¬ 
periment  that  can  be  made.  But  the  moifture  of  the  air  has  a  very 
great  influence  on  the  force  of  it ;  for  that  quantity  which  in  a  dry 
feafon  would  communicate  to  a  bullet  a  velocity  of  1700  feet  in  one 
fecond,  will  not  in  damp  weather  communicate  a  velocity  of  more 
than  12  or  1300  feet  in  a  fecond,  or  even  lefs,  if  the  powder  be  bad 
and  negligently  kept. 

The  velocity  of  expanfion  of  the  flame  of  gun-powder  when  fired 
in  a  piece  of  artillery,  without  either  bullet,  or  anv  other  body  be¬ 
fore  it,  is  prodigious.  By  the  experiments  of  Mr.  Robins,  it  feems 
this  velocity  cannot  be  much  lefs  than  7000  teet  in  a  fecond.  This, 
however,  mull  be  underftood  of  the  rnoft  active  part  of  the  flapie  : 
for  as,  as  was  obferved  before,  the  elaftic  fluid  in  which  the  acti¬ 
vity  of  gun-powder  confifts,  is  only  T3„-  of  the  fubftance  of  the  powder, 
the  remaining/^  will  in  the  explofion  be  mixed  with  the  elaftic 
part,  and  will  by  it’s  weight  retard  the  adivity  of  the  explofion; 
and  yet  they  will  be  fo  completely  united  as  to  move  with  uncom¬ 
mon  motion  ;  but  the  unelaftic  part  will  be  lefs  accelerated  than 
the  reft,  andfome  of  it  will  not  even  be  carried  out  of  the  barrel,  as 
appears  by  the  confiderable  quantity  of  unduous  matter  which  ad¬ 
heres  to  the  infide  of  all  fire-arms,  after  they  have  been  uled. 
Thefe  inequalities  in  the  expanfive  motion  of  the  flame  render  it 
impradicable  to  determine  it’s  velocity,  otherwife  than  from  expe¬ 
riments. 

To  recover  damaged  Gun-Powder. 

The  method  of  the  powder-merchants  is  this;  they  put  part  of 
the  powder  on  a  fail-cloth,  to  which  they  add  an  equal  weight  of 
what  is  really  good,  and  with  a  fhovel  mingle  it  well  together,  dry 
it  in  the  fun,  and  barrel  it  up,  keeping  it  in  a  dry  and  proper  place. 
Others  again,  if  it  be  very  bad,  reftore  it  by  moiftening  it  with 
vinegar,  water,  and  urine,  or  brandy  :  then  they  beat  it  fine,  fearce 
it,  and  to  every  pound  of  powder  add  an  ounce,  an  ounce  and  an 
half,  or  two  ounces,  according  as  it  is  decayed,  of  melted  falt-petre. 
Afterwards,  thefe  ingredients  are  to  be  moiftened  and  mixed  well, 
fo  that  nothing  can  be  difeerned^n  the  compofition,  which  may  be 
known  by  cutting  the  mafs :  and  then  they  granulate  it,  as  aforefaid. 
In  cafe  the  powder  be  in  a  manner  quite  fpoiled,  the  only  way  is  to 
extradt  the  falt-petre  with  water,  according  to  the  ufual  manner,  by 
boiling,  filtrating,  evaporating,  and  cryftallizing  ;  and  then  with 
frefti  fulphur  and  charcoal  to  make  it  up  anew  again. 

In  regard  to  the  medical  virtues  of  gun-powder ,  Boerhaave  informs 
us,  that  the  flame  of  it  affords  a  very  healthy  fume  in  the  height  of 
the  plague,  becaufe  the  explofive  acid  vapour  of  nitre  and  fulphur 
corre&s  the  air;  and  that  the  fame  vapour,  if  received  in  a  fmall 
clofe  pent-up  place,  kills  infedts. 

Gun-shot-wounds.  Thefe  are  attended  with  much  worfe  con- 
fequenccs  than  wounds  made  by  ftiarp  inftruments  ,  for  the  parts 
are  more  Blattered  and  torn,  efpecially  when  the  (hoc  falls  upon 
the  joints,  bones,  or  any  confiderable  part. 

In  treating  thefe  wounds,  the  following  rules  mud  be  obferved  ; 
to  extradt  all  foreign  bodies,  to  (top  the  haemorrhage,  to  promote 
fuppuration,  to  encourage  new  flefh,  and  to  make  an  even  cicatrix. 
The  extraction  of  foreign  bodies  fhould,  if  poffible,  be  performed 
with  the  hand  ;  or  if  that  cannot  be  done,  with  the  forceps  or  a 
hook.  They  are  eafieft  removed  at  firft  ;  for,  after  fome  delay, 
the  tumour  and  inflammation  of  the  parts,  render  it  difficult  and 
painful.  Sometimes  the  orifice  of  the  wound  is  fo  narrow,  that  it 
will  be  impoflible  to  come  at  the  body  you  have  a  defire  to  extradt, 
without  making  a  larger  opening ;  which  fhould  be  done  on  the 
molt  convenient  fide,  always  obferving  that  no  nerve,  blood-veffel, 
tendon,  or  ligament  lies  in  the  way.  And,  as  two  balls  are  fre¬ 
quently  concealed  in  the  fame  wound,  after  the  removal  of  one,  the 
furgeon  fhould  diligently  fearch  for  another,  or  for  any  other  extra¬ 
neous  body  that  may  be  forced  in  with  it,  which  might  protradt  the 
cure  of  the  wound.  When  an  attempt  is  made  to  extradt  the  ball, 
or  any  other  extraneous  body,  the  patient  fhould  be  laid  in  the 
fame  fituation  he  was  in  at  the  time  of  receiving  the  wound  ;  for, 
by  frequent  changes  of  fituation,  the  ball  will  eafily  bury  itfelf  and 
get  out  of  your  reach.  Whenever  a  ball  has  penetrated  fo  deep, 
that  you  can  eafily  feel  it  with  your  finger  on  the  fide  oppofite  to 
the  wound,  you  fhould  examine  nicely  whether  it  is  fafeft  to  bring 
it  back  by  the  way  it  came  in,  or  to  make  an  opening  upon  it,  and 
draw  it  out  at  the  oppofite  fide.  If  the  wound  cannot  fafely  be  en¬ 
larged,  nor  the  balls  extradted  without  pain  and  danger,  they 
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muft  be  left  in  the  wound,  either  tiJJ  the  pain  is  abated,  or  the  paf- 
fasje  rendered  fo  eafy  by  furpurarion  that  they  work  themfelves  out. 
On  the  other  hand,  extranet  us  bodies  are  inltantly  to  be  removed, 
■where  there  is  danger  of  bringing  on  convulfions,  pain,  and  an  in¬ 
flammation,  by  being  left  behind.  If  a  ball  has  pafl'ed  into  any  of 
the  cavities  of  the  bodv,  where  the  extradfion  of  ir  cannot  be  at¬ 
tempted  with  fafetVt  it  isbeft  to  leave  it  where  it  has  lodged,  and 
to  heal  the  wound  :  for  there  have  been  variety  of  inftances,  where 
perfons  have  carried  balls  within  them  for  manv  years,  without 
fuffering  any  inconvenience.  Balls  lodged  in  the  bones,  arc  to  be 
extracted  with  roftrated  forceps,  obferving  the  fame  rules  and  di- 
reftions  we  have  already  laid  down.  When  this  cannot  be  done, 
they  may  be  laid  hold  of  with  a  fort  of  trepan  neceffary  to  extract 
balls  that  are  lodged  in  bones,  and  that  are  covered  with  a  large 
quantity  of  fiefh,  as  in  the  thigh  bone  ,  but  if  the  ba'l  is  fo  ftrongly 
fixed  in  the  bone,  as  to  refill:  all  thefe  methods,  it  muft  bo  left 
there  til!  the  parts  fuppurate,  and  fet  it  at  liberty.  Balls  that  aye 
throwrn  into  the-  jo’nts  are  to  be  removed  with  all  expedition,  for 
delavs  are  here  extremely  dangerous  ;  but  it  is  fcarce  poflible  to 
prevent  violent  pains,  inflammations,  and  caries  of  the  bones, 
which  generally  require  amputation  of  the  limb.  In  wounds  from 
large  guns,  the  joint  or  bone  is  frequently  grievoufly  fhartered,  or 
carried  ofF ;  in  this  cafe,  it  is  far  better  to  take  off  the  limb  at  once, 
than  to  fpend  a  great  deal  of  time  in  fruitlefs  attempts  to  cure  ;  for 
the  natural  figure  of  the  {battered  joint  can  never  be  reftored,  and 
the  branches  of  nerves  that  were  fent  to  the  bone,  and  the  infertion 
of  the  tendons  and  ligaments  being  torn  from  it  in  mans  places, 
cannot  but  bring  on  violent  inflammations  and  a  gangrene  ;  but 
where  the  bones  are  nut  violently  (battered  and  broken,  thefurgeon 
(bould  be  careful  in  time  to  remove  the  fplinters,  and  all  extraneous 
bodies,  and  to  treat  the  wound  according  to  the  rules  preferibed 
above  :  laftly,  if  any  large  artery  is  wounded,  either  in  the  arms 
or  legs,  which  will  appear  by  the  lofs  of  blood,  the  tourniquet 
{bould  be  applied,  and  the  blood  being  flopped,  you  mult  endea¬ 
vour  to  take  up  the  veffel,  by  the  afliitanceof  the  crooked  needle  ; 
but  if  this  cannot  be  done,  or  if  the  condition  of  the  wound  will 
allow  no  hopes  of  fuccefs  from  the  future  dreflings,  it  will  be  pro¬ 
per  to  take  off  the  limb  a  little  above  the  w'ound. 

The  wound  being  cleaned,  and  the  blood  flopped,  the  firfl  in¬ 
tention  is  to  ufe  our  utmolt  ndeavours  to  prevent  or  affuage  the 
tumour  and  inflammation.  The  wound  fhould  be  dreffed  up  with 
lint  dipped  in  fpirits  of  w'ine  warmed,  covering  it  up  with  com- 
prefles  wet  w'ith  the  fame  liquor,  or  with  camphorated  fpirit  of 
wine,  either  alone,  or  diluted  with  aqua  calcis.  Having  done  this, 
the  next  intention  is,  to  forward  the  luppuration  of  the  bruifed  and  t 
torn  narts,  and  then  to  fill  up  the  wound  with  new  flefh,  neatly  i 
cicatrized:  for  the  method  of  doing  which,  fee  Suppuration  l 
and  Wound. 

In  gun- foot -wound.' ,  feveral  grains  of  powder  frequently  penetrate  | 
the  fkin  ■  f  the  face,  and  occalion  deformity  if  they  are  not  taken  : 
out :  which  may  be  done  with  a  pin,  or  an  inffrument  like  an  ear-  j 
picker:  but  if  they  are  got  in  too  deep  to  be  picked  our  in  this  ! 
manner,  the  (kin  muft  be  laid  op  n  w'ith  a  fmall  fine  lancet,  in 
order  to  get  at  them  with  the  inftruments  w'e  have  deferibed.  ! 
Great  care  fhould  be  taken  not  to  break  the  grains  in  taking  them 
out;  for  that  will  occalion  very  foul  fpots. 

GUNTER’s-/r«r,  called  alio  the  line  of  numbers,  and  the  line  of 
lines,  is  a  graduated  line  ufuallv  placed  upon  fcales,  feftors,  &c. 
fo  called  from  Edmund  Gunter,  it’s  inventor. 

This  line  is  no  other  than  a  logarithmic  fealc  of  proportionals, 
wherein  the  diftance  between  each  divifion  is  equal  to  the  number 
of  mean  proportionals  contained  between  the  two  terms,  in  luch 
parts  as  the  diftance  between  1  and  10  is  ioooo,  &c.  Wherefore,  i 

If  the  diftance  betwixt  i  and  io  upon  the  fcale  be  made  equal 
to  ioooo',  &c.  equal  parts,  and  .954,  &c.  the  logarithm  of  9 
of  the  fame  parts,  be  fet  off  from  1  tog,  it  will  give  the  divifion 
{landing  againft  the  number  9.  In  like  manner,  if  .903,  .845, 
.778,  which  are  the  logarithms  of  8,  7,  and  6,  of  the  fame  equal 
parts,  be  fet  off  from  1  to  8,  7,  and  6,  they  will  give  the  divifions 
anfwering  to  the  numbers  8,  7,  and  6,  upon  the  line.  And  after 
the  fame  manner  may  the  whole  line  be  divided. 

This  line  has  been  contrived  various  ways,  for  the  advantage  of 
having  it  as  long  as  poflible.  It  was  firit  placed,  bv  it’s  inventor 
Edmund  Gunter,  on  a  two  feet  fcale.  After  this,  Wingate  doub¬ 
led  the  line,  in  order  to  render  it  fufceptible  of  working  right  on  or 
acrofs.  Then,  the  learned  Oughtred  projeifted  it  in  a  circle,  and 
alfo  made  it  to  Aide  :  and,  laftly,  it  was  projected  in  a  kind  of 
fpiral,  by  Brown. 

But  the  method  of  ufing  or  applving  ir  in  all  is  not  very  differ¬ 
ent.  In  Gunter’s  and  Wingate’s  proje£tion,  common  compaftes 
are  ufed  ;  in  Oughtred’s  and  Brown’s  flat  compaftes,  or  an  open¬ 
ing  index ;  and  in  the  Aiding  rule  no  compaftes  at  all,  the  Aider 
fupplying  the  place  of  the  compaftes. 

Defcription  of  Gunter’s  line.  This  line  is  ufually  divided  into 
an  hundred  parts,  every  tenth  whereof  is  numbered,  beginning 
•with  1,  and  ending  with  10.  So  that,  if  the  firft  great  divifion  1 
reprefent  one  tenth  of  any  integer  or  whole  number,  the  next  2 
will  reprefent  2  tenths  ;  3,  three  tenths,  &c.  and  the  intermediate 
divifions  fo  many  100th  parts  of  the  fame  integer.  Or,  if  thefe 
fubdivifions  reprefent  10  integers,  then  each  of  the  larger  divifions 
will  reprefent  100,  and  the  whole  line  will  be  1000.  In  like  man¬ 
ner,  it  may  be  extended  to  ioooo  by  making  each  fubdivilion  100. 
Hence,  it  is  eafy  to  conceive,  that  any  number  whatfoever  may  be 
found  upon  the  rule,  bv  increafing  or  decreafing  the  large  divifions, 
and,  confcquently,  this  fingle  line  will  reprefent  the  whole  table  of 
logarithms. 

Ufe  of  Gunter’s  line.  1.  One  number  being  given  to  be  mul¬ 
tiplied  by  another,  to  find  their  produdh 
N0.92.  VOL.  II. 


c 


1 101 


_  Stippofe  thv  numbers  given  were  8  and  4,  to  find  their  pror  ft. 
Extend  !  he  compaftes  from  1  to  4,  and  that  extent  laid  from  8,  the 
fame  wav,  will  reach  to  32,  the  product  required.  Or,  if  you  work 
by  the  Aiding  rule,  fet  i,  at  the  beginning  of  the  Aiding  twee, 
againft  4  on  the  upper  or  fixed  piece  ,  and  againft  4  on  the  fl:der 
ftands  32,  on  the  upper  or  fixed  piece,  which  is  the  produSf  requi¬ 
red.  Whence  it  is  abundantly  evident,  that  the  fliding-piece  per¬ 
forms  the  office  of  the  compaftes,  and  therefore,  when  the  method 
of  folving  any  problem  by  the  compaftes  is  underftood,  there  will 
be  no  difficulty  of  folving  the  fame  bv  the  lliding-rulc. 

2.  One  number  being  given  to  be  divided  by  another,  to  find  the 
quotient.  Suppofe  it  were  required  to  divide  64  bv  4.  Extend  the 
compaftes  from  4  to  1,  and  the  lame  extent,  laid  the  fame  way, 
will  reach  from  64  to  16,  the  quotien  required. 

3.  T  hree  numbers  being  given,  to  find  a  fourth ’n  dire6f  propor¬ 
tion.  Let  the  numbers  given  bey,  22,  and  14.  Extend  the  com¬ 
paftes  from  7  to  22,  which  extent,  laid  the  lame  way,  -will  reach  „ 
from  14  to  44,  the  fourth  proportional  required. 

4.  I  o  find  a  mean  proportion  between  two  given  numbers. 
Biledf  the  diftance  between  the  two  given  numbers,  and  the  point 
of  bifetftion  will  fall  on  the  proportional  fo.'ght.  Thus,  if  the  num¬ 
bers  given  be  32  and  8,  the  middle  point  between  them  will  be  16, 
which  is  the  mean  proportional  required. 

5.  To  extradl  the  fquare  root  of  any  number.  Bifeft  the  diftance 
between  1  on  the  line,  and  the  point  reprefenting  the  given  number  ; 
the  halt  whereof  being  laid  from  one  will  give  the  root  required. 
Thus  the  fquare  root  of  9  will  be  found  to  be  3,  of  81,  9,  &c. 
ft  he  reafon  of  thefe  operations,  will  be  eafily  conceived,  bv  confider- 
ing  the  nature  of  logarithms  ;  for,  as  we  have  already  oltferved, 
this  line  is  no  other  than  a  projection  of  the  table  of  logarithms, 
and,  confequentlv,  whatever  is  faid  of  the  latter  may  juftly  be  ap¬ 
plied  to  the  former.  See  Logarithms. 

Gunter’s  quadrant  is  a  quadrant  made  of  wood,  brafs,  or  fome 
other  fubltance  ;  being  a  kind  of  ftereographic  projection  on  the 
plane  of  the  equinoCtial,  the  eye  fuppoted  in  one  of  the  poles:  fo 
that  the  tropic,  ecliptic,  and  horizon,  form  the  arches  of  the  circles, 
bur  the  hour-circles  all  curves,  drawn  by  means  of  feveral  altitudes 
ot  the  lun,  for  fome  particular  latitude  every  day  in  the  year. 

The  ufe  of  this  inftrument  is,  to  find  the  hour  of  the’  day,  the 
fun  s  azimuth,  &c.  and  other  common  problems  of  the  globe  ;  as 
alfo  to  take  the  altitude  of  an  objeCt  in  degrees.  Refer  toSyftem  of 
Astronomy,  p.  271. 

GUNWALE,  or  Gunnel  ofafh'p,  is  that  piece  of  timber 
which  reaches  on  either  fide  of  the  (hip,  from  the  half  deck  to  the 
forecaftle,  being  the  uppermoft  bend,  which  finifties  the  upper 
w’orks  of  the  hull  in  that  part,  and  wherein  they  put  the  ftanchions 
which  fupport  the  wafte-trees.  1  his  is  called  the  gunwale ,  whether 
there  be  guns  in  the  (hip  or  not.  The  lower  part  of  any  port, 
wnere  any  ordnance  are,  is  alfo  termed  the  gumOale. 

GlJRGIP  I  ING,  in  falconry,  a  term  uled  when  a  hawk  is  ftiff 
and  choaked  up. 

GUKGULIO,  in  natural  hiftory,  a  peculiar  clafs  of  beetle,  hav¬ 
ing  a  long  head,  forming  a  trunk  in  the  manner  of  common  flies  ; 
in  this  the  horns  of  the  creature  are  lodged. 

GURNARD,  a  fea-filh,  of  the  trig/a  genus,  whereof  there  are 
feveral  fpecics.  They  have  a  Hoping  nofe,  a  head  covered  with 
ltrong  bony  plates,  (even  branchioftcgious  rays,  and  three  (lender 
appendages  at  the  bale  of  the  peCforal  fins:  the  Latins  called  them 
cuculi  ;  the  Englifh  gurnard,  from  their  grunting  ;  arid  one  fpecies 
is  called  the  piper,  from  it’s  voice  refembling  a  (mail  pipe. 

Gurnard,  the  grey,  and  moll  common  kind,  is  of  a  long  {len¬ 
der  ftiape,  has  a  dufky  green  back,  with  black,  yellow  ,  and^white 
fpots  ;  the  fide  lines  are  dotted  and  rough,  the  belly  is  white,  the 
head  large  and  covered  with  a  fort  of  bony  plates,  the  upper  oneof 
which  runs  out  behind  into  two  {harp  prickles  ;  the  fnout  has  alfo 
two  horns,  each  having  three  l’-tle  horns  or  teeth  ,  and  there  are 
alfo  two  others  before  each  eye  ;  the  mouth  is  large,  the  teeth  very 
fmall;  it’s  gill-fins  are  not  fo  large  as  in  the  others  ,  the  tail  is 
bifurcated.  1  hey  are  caught  of  the  length  of  two  feet  and  a  half, 
and  efteemed  a  w'ell-tafted  fiffi. 

Gurnard,  the  red,  or  the  rotchet,  is  the trigla cuctihts  of  Linnteus, 
and  diltinguifhed  from  the  others  by  the  name  of  the  wholly  red 
trigla  with  the  fnout  lightly  divided  into  two  horns,  and  the  opercula 
of  the  gills  ftriated.  See  Plate  58,  fg.  9. 

Gurnard,  fapphirine,  trigla hirundo,  or  tub-fifh,  is  diftinguiftietf 
from  the  other  fpecies  by  the  breadth  and  colours  of  the  jfedforal 
fins,  which  are  very  broad  and  long,  of  a  pale  green,  moft  beauti¬ 
fully  edged  and  fpotted  with  rich  deep  blue  ;  the  pupil  of  the  eye  is' 
green. 

GUTS.  It  is  obferved,  in  the  diftetftions  of  man/  of  the  beafts. 
of  prey,  that  the  guts  are  remarkably  ftiort  in  companion  of 
thofe  of  other  animals.  The  lion  and  the  lynx  are  of  this  number  ; 
the  guts  being  in  thefe  only  three  times  'he  length  of  the  body.  This 
argues  fpeedy  digelfion,  and  a  great  voracity  of  the  creature. 

GUTTA,  a  Latin  term,  which  in  Eng'iifla  fignifies*/™/. 

Gutt je  Anglican a,  Englijh drops.  See  the  artiele  Grots,  Englifh. 

Guttje,  in  arehitetfture,  are  ornaments  in  form  of  little  cones, 
ufed  in  the  plafond  of  the  Doric  cornice,  on  the  architrave,  under¬ 
neath  the  triglyphs,  reprefenting  a  fort  of  drops  or  belL*;  they  are 
ufually  lix  in  number.  See  Platt  157,  fig .  25,  No.  12. 

They  are  fometimes  alfo  called  lacryma,  tears  ;  and  campana ,  or 
campanula,  bells.  Leon  Baptifta  Alberti  calls  them  nails. 

Gutta  rofacea,  in  medicine,  denotes  a  red  or  pimpled  face  ;  a 
diftemper,  which,  though  not  always  owing  it’s  Original  to  hard- 
drinking,  is  neverthelefs  iDoft  incident  to  tiplers  of  ftrong'  beer, 
wines,  fpirits,  &c. 

As  to  the  cure,  befides  making  a  revulfion  by  bleeding,  blifterihg, 
cupping,  iffues,  &c.  the  diet  ought  to  bp  moiftentng  and  cooling,  a* 
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lettuce,  purflain,  forrel,  and  fpinach  :  the  drink  may  be  an  emul- 
fion  of  the  cold  feeds,  milk  and  water,  clarified  whey,  &c.  .but  it 
the  patient  is  accultomed  to  a  generous  diet,  a  fudden  alteration  is 
not  advifable  ;  all  violence  fhould  be  avoided  as  to  exercife  ;  the 
mind  fhould  be  kept  as  calm  as  poflible  :  Scarborough  water  is  ge¬ 
nerally  efteemed  verv  ufeful;  fpirituous  and  fpicy  tood  mould  be 
omitted  :  fo  fhould  pork,  cheefe,  and  all  that  does  not  eafily  d.geft. 

If  the  difeafe  be  ftubborn,  and  the  tubercles  grow  hard,  we  are 
to  begin  with  emollients,  both  fotus  and  ointment :  inch  are  the  de- 
coftion  of  mallows,  vervain,  Solomon’s  feal,  and  linleed  ;  alio  a 
cerate  of  fpermaceti,  or  Bate  s  white  cerate. 

Gutta  Serena,  a  difeafe  in  which  the  patient,  without  any 
apparent  fault  in  the  eve,  is  intirely  deprived  of  fight.  It’s  caufe 
is  aferibed  fo  an  obftrudion  of  the  optic  nerve,  which  may  proceed 
from  a  palfy  in  the  nerve,  from  a  fuppreflion  of  ufual  haemorrhages, 
from  ulcers  healed  too  foon,  or  from  anepilepfy.  The  cure,  ac¬ 
cording  to  Pitcairn,  is  to  be  attempted  with  mercurials,  particularly 
calomel,  and  fometimes  even  with  falivation,  and  with  decodions 
of  guaiacum.  Hoffman  recommends  the  fulphurof  antimony. 

Heifler  affirms,  that  it  is  to  be  cured  by  aromatics,  carminatives, 
and  attenuants  ;  chiefly  eye-bright,  veronica,  hylTop,  rofemary- 
fjowers,  fage,  fennel,  ar.ife-feeds,  valerian-root,  faifafras,  cinnamon, 
and  wood-lice,  either  in  infufion,  or  in  powder.  1  he  juice  of  wood- 
lice,  newly  exprefied,  and  taken  for  fome  weeks,  increafing  the  dofe, 
is  of  excellent  ufe  ;  as  likewife  mercurials,  and  fometimes  a  faliva¬ 
tion.  If  it  arifes  from  a  fuppreflion  of  ufual  haemorrhages,  they 
are  to  be  reftored  ;  but  if  this  cannot  be  done,  artificial  bleeding  is 
to  be  fubftituted. 

Coward  recommends  volatiles,  antifcorbutics,  chalybeats,  mer¬ 
curials,  cephalics,  and  nervine  medicines.  Externally,  iffues, 
fetons,  and  clyfters,  are  faid  to  be  good,  efpecially  in  the  phlegmatic  ; 
but  if  the  patient  is  plethoric,  cupping  and  bleeding,  particularly 
cauteries,  or  iliues  on  the  coronal  luture,  or  in  the  neck,  are  proper  : 
and  the  eyes  may  be  waihed  with  fennel,  valerian,  eye-bright,  or 
rofe-water:  or  an  infufion  of  fennel-roots  in  wine,  with  bags  of 
ftrengthening-herbs  and  fennel-feeds,  may  be  put  upon  them. 
Sneezing  powders  may  be  proper,  efpecially  florentine  orrice,  or 
horfe-chefnuts.  An  old  guttaferena,  however,  is  generally  incurable. 

GUTTERS,  in  building,  a  kind  of  canals  in  the  roofs  of 
buildings,  ferving  to  drain,  receive,  and  carry  off  the  rain-waters. 

Gutters  are  either  parallel  to  the  horizon,  or  vertical :  the  former 
fhould  be  made  with  a  proper  defeent,  that  there  may  be  a  good 
current,  as  the  workmen  term  it ;  for  if  laid  too  level,  the  water 
will  be  apt  to  fland  in  plafhcs. 

As  to  the  vertical  gutters,  or  thofe  formed  by  two  roofs  meeting 
at  right  angles  to  each  other,  or  by  the  end  of  one  roof  joining  to 
the  fide  of  another,  they  are  either  made  of  lead  or  tiles,  which  are 
either  plain  or  concave  ;  thefe  laft  are  called  ^w/ter-tiles,  and  may 
be  eafily  laid.  But  in  laying  on  the  plain  tiles  the  workman  begins 
at  one  fide  of  the  gutter,  and  fo  works  acrofs,  as  if  it  w-ere  plain  work, 
and  then  brings  the  next  row  of  tiles  back  again  ;  fo  that  he  works 
forth  and  back,  to  and  fro,  from  right  to  left.  By  this  means,  the 
gutters  laid  after  this  manner,  are  not  angular,  but  of  a  kind  of  dif- 
torted  curvilinear  form,  which  prevents  the  mortar  from  being 
waihed  away  with  the  rain. 

Gutter-/^  is  the  name  of  a  crofs-bar,  laid  along  the  middle 
of  a  hatch-way  in  fome  Ihips,  for  fupporting  the  covers  and  any 
weighty  body  that  may  be  laid  or  moved  upon  them. 

GUTTETiE  pulvis ,  is  the  name  of  an  epileptic  powder  in  the 
Paris  Pharmacopeia,  compofed  of  mifletoe  of  the  oak,  roots  of 
white  dittany,  the  root  and  feed  of  peony,  of  each  half  an  ounce  ; 
the  feeds  of  goofe-foot,  two  drams  ;  human  fkull,  three  drams  ; 
red  coral  prepared,  two  drams  ;  the  horns  of  elk’s-foot,  half  an 
ounce  ;  and  a  fcruple  of  gold-leaf  :  all  which  ingredients  are  to  be 
reduced  to  a  fine  powder.  This  powder  has  been  deemed  a  very 
powerful  antifpafmodic,  and  is  f  ,'d  to  have  been  adminiftered  in 
the  quantity  of  a  fcruple  for  a  dole,  for  a  conliderable  time,  with 
great  fuccefs  in  the  epilepfy. 

GUTTURAL  letters ,  are  thofe  pronounced  or  formed,  as  it 
were,  in  the  throat.  The  four  guttural  letters  in  Hebrew  are  N, 
H,  H,  and  Jl,  formed  into  the  technical  word  pnnN. 

GUTTUROSUS  pifeis,  a  fmall  fifh,  common  in  Italy. 

GUTTUS,  a  term  among  antiquaries  for  a  fort  of  vafe  ufed  in 
the  Roman  facrifices,  to  take  the  wine  and  fprinkle  it,  guttatim , 
drop  by  drop,  upon  the  vidim. 

GUY,  in  a  fhip,  is  any  rope  ufed  to  keep  off  weighty  bodies 
from  bearing  or  falling  againft  the  lliip’s  fide,  when  they  are  to  be 
hoifted  or  lowered. 

Guy  is  likewife  a  large  flack  rope,  extending  from  the  head  of 
the  main-maft  to  the  head  of  the  fore-maft,  and  having  two  or  three 
large  blocks  faflened  to  the  middle  of  it. 

GYBING,  in  fea-language,  denotes  the  art  of  fhifting  any 
boom-fail  from  one  fide  of  the  malt  to  the  other. 

GYMNARTHR1DIA,  is  applied  to  a  clafs  of  infeds  which 
have  foft  and  naked  bodies  furnifhed  with  limbs  ;  under  this  feries, 
the  Umax  or  naked  fnail,  the  lernea,  medufa,  aphrodita,  amphi- 
trite,  &c.  are  comprehended. 

GYMNASlARCH,  in  antiquity,  the  director  or  matter  of  a 
gymnafium.  He  had  two  principal  officers  under  him;  the  one 
called  xyjlarch,  whoprefided  over  the  athleta,  and  had  the  overfight 
of  the  wreftling;  the  other ,  gymnafles,  who  had  thediredion  of  all 
the  other  exercifes. 

GYMNASIUM,  a  place  fitted  for  the  performing  exercifes  of 
the  body. 

There  were  three  principal  gymnajiums  at  Athens  ;  the  Academy, 
where  Plato  taught ;  the  Lyceum,  noted  for  Ariftotle’s  ledures  ; 
and  the  Cynofarges,  allotted  for  the  populace. 


M.  Burette,  after  Vitruvius,  fays,  th e  gymnajia  confifted  of  twelve 
apartments  ;  viz.  1.  The  exterior  porticos,  where  the  philofophers, 
rhetoricians,  mathematicians,  phyficians,  and  other  virtuofi,  read 
public  ledures,  and  where  they  alfo  difpi.ted  and  rchearfed  their 
performances.  2.  The  ephebeum,  where  the  youth  allemblcd  very 
early,  to  learn  their  exercifes  in  private,  without  any  fpedators. 
3.  The  coryceum ,  apodyterion ,  or  gymnajlerion ,  a  kind  of  wardrobe, 
where  they  ftripped,  cither  to  bathe  oryxercife.  4.  The  elaotbjium, 
alipterion ,  or  unhuarium,  appointed  for  the  undions,  which  either 
preceded  or  followed  the  ufe  of  the  bath,  wrettling,  pancratia,  &c. 
5.  The  conijlerium,  or  coniflra ,  in  which  they  covered  thcmfelves 
with  fand  or  dull,  to  dry  up  the  oil  or  fweat.  6.  'I  he  palajlra, 
properly  fo  called,  where  they  pradifed  wreftling,  the  pugillate, 
pancratia,  and  divers  other  exercifes.  7.  The  Jphai  Jlerium,  or  ten¬ 
nis-court,  referved  for  exercifes  wherein  they  ufed  balls.  8.  Large 
unpaved  alleys,  which  comprehended  the  Ipace  between  the  porti¬ 
coes  and  the  walls  wherewith  the  edifice  was  furrounded.  9.  The 
xyfli,  which  w'ere  porticos  for  the  w'reftlers  in  winter  or  bad  wea¬ 
ther.  10.  Other  xyjlis  or  open  alleys,  allotted  for  iummer  and  fine 
weather,  fome  of  which  were  quite  open,  and  others  planted  with 
trees,  ix.  The  baths,  confiding  of  feveral  different  apartments. 
12.  The  stadium,  a  large  fpace  of  a  femicircular  form,  covered 
with  fapd,  and  furrounded  with  feats  for  the  fpedators. 

The  principal  officers  were,  1.  Th  e  gymnaftarchat  who  w'as  the 
diredor  and  fuperintendant  of  the  whole.  2.  1  he  xyflarcha,  who 
\  prefided  in  thexyttus  or  ttadium.  3.  The  gymnajia,  or  matter  of  the 
exercifes,  who  underltood  their  different  elfeds,  and  could  accom¬ 
modate  them  to  the  different  complexions  of  the  athletas.  4.  The 
padotriba,  whofe  bufinefs  w  as  mechanichally  to  teach  the  exercifes, 
without  underftanding  their  theory  or  ufe.  Under  thefe  four  officers 
were  a  number  of  fubalterns,  whofe  names  diltinguifhed  their  dif¬ 
ferent  fundions. 

The  orchcjlice  comprehended,  1.  Dancing.  2.  Cubijlice ,  or  the  art 
of  tumbling.  3.  Spharijlice,  or  tennis,  including  all  the  excicifes 
with  pilae  or  balls. 

The  exercifes  belonging  to  the  medicinal  gymnaftics  were:  r. 
Walking.  2.  Vociferation,  or  fhouting.  3.  Holding  one's  breath. 

GYMNASTICS,  or  the  Gymnastic  art,  is  that  of  perform- 
i  ing  feveral  exercifes  of  the  body  ;  as  the  different  forts  of  races, 
leaping,  wreftling,  the  corycus  or  fufpended  ball,  chironomy,  unc¬ 
tions,  fridions,  rolling  in  the  fand,  See.  whether  for  defence, 
health,  or  diverfion. 

Plato  fays,  that  one  Herodicus,  a  little  time  prior  to  Hippocrates, 
was  the  firft  who  introduced  this  art  into  phyfic  ;  and  his  fucceffors, 
as  well  as  the  Romans,  convinced  by  experience  of  it’s  ufefulnefs, 
applied  themfelves  in  earned:  to  improve  it. 

GYMNOPYRIS,  in  natural  hiftory,  a  genus  of  foflils,  of  the 
clafs  of  the  pyrita;  they  are  compound,  inflammable,  metallic  bo¬ 
dies,  found  in  detached  mattes,  of  no  determinately  angular  figure  ; 
of  a  fimple  internal  ftrudure,  not  ftriated  ;  and  are  naked,  or  not 
covered  wdth  any  inveftient  coat  or  cruft,  in  which  they  differ  from 
the  pyriplaces.  See  Plate  55,  Clafs  5 . ' 

Of  this  genus  there  are  only  two  known  fpecies. 

GYMNOSOPHISTS,  a  fed  of  philofophers  who  clothed  them¬ 
felves  no  farther  than  modefty  required.  There  were  fome  of  thefe 
fages  in  Africa  ;  but  the  mull  celebrated  clan  of  them  was  in  India. 
The  African  gymnofophijls  dwelt  upon  a  mountain  in  Ethiopia,  near 
the  Nile,  without  the  accomodation  either  of  houfe  or  cell.  They 
did  not  form  themfelves  into  focieties  like  thofe  of  India,  but  each 
had  his  private  retirement,  where  he  ftudied  and  performed  his  de¬ 
votions  by  himfelf.  If  any  perfon  had  killed  another  by  chance, 
he  applied  to  thefe  fages  for  abfolution,  and  fubmitted  to  whatever 
|  penances  they  enjoined.  They  obferved  an  extraordinary  frugality, 
and  lived  only  upon  the  fruits  of  the  earth.  Lucan  afCribes  to  thefe 
gymnofopbifls  feveral  new  difeoveries  in  aftronomy. ' 

As  to  the  Indian  gymnofophijls,  they  dwelt  in  the  w’oods,  where 
they  lived  upon  the  wild  produds  of  the  earth,  and  never  drank 
wine,  nor  married.  Some  of  them  pradifed  phyfic,  and  travelled 
from  one  place  to  another  :  thefe  were  particularly  famous  for  their 
remedies  againft  barrenefs.  Some  of  them,  likewife,  pretended  to 
pradife  magic,  and  to  foretel  future  events. 

In  general,  the  gymnofophijls  were  wife  and  learned  men:  their 
maxims  and  difeourfes,  recorded  by  hiftorians,  do  not  in  the  leaft 
favour  of  a  barbarous  education,  but  are  plainly  the  refuit  of  their 
great  fenfe,  and  deep  thought. 

They  kept  up  the  dignity  of  their  charader  to  fo  high  a  degree, 
that  it  was  never  their  cuftom  to  vrait  upon  any  body,  not  even  upon 
princes  themfelves  ;  for  which  reafon  Alexander,  who  would  not 
condefcend  to  vifit  them  in  perfon,  lent  fome  of  his  courtiers  to 
them,  in  order  to  fatisfy  his  curiofity.  Their  way  of  educating 
their  difciples  is  very  remarkable.  Every  day,  at  dinner,  they  ex¬ 
amined  them  how  they  had  fpent  the  morning  ;  and  every  one  w'as 
oblige  to  ftiew,  that  he  had  difeharged  fome  good  office,  pradifed 
fome  virtue,  or  improved  in  fome  part  of  learning:  if  nothing  of 
this  appeared,  he  was  fent  back  without  his  dinner.  They  held  a 
tranfmigration  of  fouls  ;  and  it  is  probable  that  Pythagoras  bor¬ 
rowed  his  dodrine  from  them. 

GYMNOSPERMIA,  in  botany,  a  certain  feriesof  plants  of  the 
didynamia  clafs  ;  comprehending  all  thofe  with  labiated  flowers, 
without  any  pericarpium  or  capfule  furrounding  their  feeds,  which 
i  arc  only  lodged  in  the  bafe  of  the  cup.  See  Plate  36  and  40. 

GYMNOTUS,  in  ichthyology,  a  genus  of  fifties  of  the  mala- 
copterygious  kind  in  the  Artedian  fyftem,  but  in  the  Linna:an  it 
belongs  to  the  order  of  apodes ;  the branchioftege  membrane  contains 
j  five  bones,  and  it  has  no  fin  upon  the  back  ;  the  head  is  furnifhed 
with  lateral  covers  ;  the  upper  lip  with  twro  tentacula  ;  the  eyes  are 
covered  with  alkin;  the  body  is  flatted  and  carinated  under  the  lower 
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fin.  The  lkin  of  the  body  is  formed  into  a  number  of  rugceov  annu¬ 
lar  bands,  whieh  reach  acrofs  the  body  to  the  bafe  of  the  carina  on 
each  fide  ;  thus  it  has  a  worm-like  appearance,  and,  like  the  worm 
tribe,  it  has  alfo  a  power  of  lengthening  or  fhortening  it’s  body,  and 
of  fwimming  backwards  or  forwards.  But  the  moil  aftoniflfing 
property  of  this  fifh  is  it’s  power,  exerted  at  it’s  own  plealure,  of 
giving  an  ele&rick  fhcck  to  any  perfon,  or  number  of  perfons  join¬ 
ing  hands,  provided  the  firfi  touched  the  fi(h,  and  the  lait  put  his 
hand  into  the  water  in  which  it  fvvam.  The  fhock  is  conveyed  ei¬ 
ther  by  the  immediate  touch  of  the  fifh  with  the  hand,  or  through 
the  fame  metallic  or  other  condue^ors  which  convey  theeledlric  fluid ; 
and  it  is  intercepted  by  the  common  non-condu£lors  of  that  fluid. 
This  {hock  has  been  fometimes  llrong  enough  to  pafs  through  a  brafs 
chain,  if  the  links  were  not  too  numerous,  and  the  chain  tenfe. 
But  in  all  experiments  of  this  kind,  it  feems  to  have  been  necef- 
fary  to  form  a  proper  communication  between  the  different  parts  of 
the  fifh  ;  though  fome  perlons  have  affirmed,  that  they  were  lhocked 
by  touching  him  only  with  one  hand  :  in  this  cafe,  however,  fome 
unobferved  communication  may  have  produced  the  effect.  The  fur- 
priling  power  which  this  fifh  poffeffes,  feems  to  have  been  defigned 
for  it’s  defence  and  fubfifience  ;  the  exercife  of  it  in  the  latter  view 
is  obfervable,  whenever  fmall  fiffies,  which  are  a  part  of  it’s  food 
{as  well  as  worms  and  animal  food  in  general)  are  thrown  into  the 
■water  ;  for  thefe  are  firft  ftruck,  till  they  are  dead  oritupified,  and 
afterwards  fwallowed.  If  one  of  thefe  fmall  Allies  be  taken  out  of 
the  veffel  where  th egymnotus  is,  after  it  has  been  apparently  killed, 
and  put  into  frefh  water,  it  will  foon  revive  again.  In  fome  cafes, 
the  death,  or  apparent  death  of  it’s  prey,  is  not  effeded  without  fe- 
veral  repeated  fliocks,  which  have  been  obferved  to  increafe  in 
ilrength  according  to  the  occafion. 

The  ele&rica!  qualities  of  this  fifh  depend  on  two  pair  of  organs, 
a  larger  and  a  fmaller,  placed  on  each  fide  the  fifh,  and  feparated 
from  one  another  ;  and  they  conftitute,  perhaps,  more  than  one 
third  of  the  whole  animal.  The  flrudture  of  the  organs  coniills  of 
flat  partitions  or  fepta,  and  crofs  divifions  between  them,  by  means 
of  thin  plates  or  membranes  ;  of  which  tranfverfe  plates  there  are, 
in  an  inch  of  length,  about  240,  which  multiply  the  furface  in  the 
whole  to  a  vaft  extent.  The  nerves  in  this  fifh,  w  hich  are  appro¬ 
priated  for  the  exercife  of  it’s  eledlrical  powers,  and  which  arife 
particularly  from  the  medulla  fpinalis,  whence  they  ilfue  in  pairs  be¬ 
tween  all  the  vertebrae  of  the  fpine,  and  fupply  the  organs,  are  much 
larger  than  thofe  that  are  bellowed  on  any  other  part  for  the  purpofes 
of  fenfation  and  adlion. 

In  order  to  afford  the  reader  an  opportunity  of  making  a  compa¬ 
nion  between  the  gymnotus  and  the  torpedo,  we  fhall  here  give  fome 
account  of  the  extraordinary  powers  of  the  latter.  Upon  touching 
the  torpedo  with  the  finger,  it  frequently,  though  not  always,  hap¬ 
pens,  that  the  perfon  feels  an  unui'ual  painful  numbners,  which  fud  - 
denlyfeizes  the  arm  up  to  the  elbow,  and  fometimes  to  the  very 
fhoulder  and  head. 

The  pain  is  of  a  very  particular  fpccies,  and  is  not  to  bedeferibed 
by  any  words  ;  yet  Meffieurs Lorenzini-,  Borelli,  P.edi,  and  Reau¬ 
mur,  who  all  felt  it  fevercly,  obferve  it  to  bear  fome  refemblaiice  to 
that  painful  fenfation  felt  in  the  arm,  upon  llriking  the  elbow  vio¬ 
lently  againff  a  hard  body :  though  M.  Reaumur  allures  us,  this 
gives  but  a  very  faint  idea  of  it. 

It’s  chief  force  is  at  the  inflant  it  begins  ;  it  lafis  but  a  few  mo¬ 
ments,  and  then  vanilhes  entirely.  If  a  man  do  notadlually  touch 
the  torpedo,  how  near  foever  he  holds  his  hand,  he  feels  nothing: 
if  he  touch  it  with  a  flick,  he  feels  a  faint  effedt  :  if  he  touch  it  thro’ 
the  interpofition  of  any  pretty  thin  body,  the  numbnefs  is  felt  very 
confiderably ;  if  the  hand  be  preffed  very  flrong  again!!  it,  the  numb¬ 
nefs  is  the  lei's,  but  (fill  flrong  enough  to  oblige  a  man  fpeedily  to 
let  go. 

Oppian  affirms,  that  it  will  benumb  the  aftonifhed  fifherman,  even 
through  the  whole  length  of  line  and  rod. 

But  great  as  are  the  powers  of  this  fifh  when  in  vigour,  they  are 
impaired  as  it  declines  in  ftrength,  and  totally  ceafe  when  it  expires. 
The  fliocks  in  water  are  apprehended  to  be  near  a  fourth  of  the  force 
of  thofe  at  the  furface  of  the  water,  and  not  much  more  than  a  fourth 
of  thofe  intirely  in  air.  This  flrange  power,  with  which  the  tor¬ 
pedo  is  endued,  and  which  we  fhall  prefently  explain,  feems  to  have 
a  double  ufe  :  the  one,  when  it  is  exerted  as  a  means  of  defence 
again!!  voracious  filh,  wffio  are  by  a  touch  deprived  of  all  power  of 
leizing  their  prey  ;  the  other  is  well  explained  by  Pliny,  who  tells 
us,  that  by  the  fame  powers  ft  attains  it’s  end  with  refpcdl  to  thofe 
fifh,  which  it  wifhesto  enfnare  ;  for,  concealing  itfelf  in  the  mud, 
and  benumbing  the  fifh  that  are  carclefsly  fwimming  about,  it  makes 
a  readv  prey  of  them. 

M.  Reaumur,  having  no  filhes  alive  to  examine  what  the  tor¬ 
pedo  would  do  to  them,  fhut  up  a  drake  in  water  with  it,  and  after 
fome  time  it  was  taken  out  dead. 

This  fifh  was  early  known  to  the  Greeks  ;  it  is  mentioned,  as  an 
efculent  filh,  by  Hippocrates,  under  the  name  vxpm,  which  fhews 
that  the  ancients  had  fome  knowledge  of  it’s  torporific  qualities. 
Plato  alfo  was  acquainted  with  them,  as  appears  by  the  humorous 
comparifon  of  Socrates  to  that  animal,  which  he  puts  into  the  mouth 
of  Menon.  Ariflotle  likewife  treats  of  the  benumbing  or  ftupefyjng 
qualities  of  this  filh,  though  he  feems  to  have  no  idea  of  their  being 
communicated  by  the  intervention  of  a  flick,  rope,  or  water. 

Theophraflus,  according  to  Athenaeus,  obferved  that  the  torpedo 
conveyed  the  benumbing  leniation  through  flicks  and  fpears  into  the 
hands  of  the  fifhermen  that  held  them.  Diphiius,of  Laodicea,  takes 
notice  that  the  torpor  was  occafioned,  not  by  the  whole,  but  by  cer¬ 
tain  parts  of  the  body  of  this  filh :  and  Hero  of  Alexandria  mentions 
it  as  emitting  effluvia  through  brafs  and  iron,  and  other  folid  bodies. 
See  the  article  Torpedo. 
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GYNYECOCRACY,  a  government,  or  petticoat  government, 
in  thofe  ftates  where  women  have,  or  may  have,  the  fupreme  com¬ 
mand  ;  as  in  England  and  Spain. 

GYNiTCOMASTOS,  (of  yuvn,  woman,  and  xo^u,  I  bear,) 
an  appellation  anciently  given  to  thofe  men  whofe  breafts  were  large 
and  turgid,  like  thofe  of  women,  and  afforded  milk.  Thiscircum- 
fiance  giving  a  fufpicion  of  impotency,  fuch  perfons  fometimes,  ra¬ 
ther  than  labour  under  that  deformity,  fubmitted  to  have  an  incilion 
made,  in  the  form  of  a  crefcent,  in  the  lower  part  of  the  breaft; 
then  the  lkin  being  drawn  back,  the  fat  wras  taken  out,  and  the  lips 
of  the  wound  healed  by  a  future. 

GYNANDRIA,  in  botany,  the  twentieth  clafs  of  plants  in  the 
Linnnean  fyftem,  in  which  the  male  and  female  parts  of  the  flower 
are  joined  at  their  origin,  the  ftamina  or  male  parts  of  which  grow 
to  the  pifiil  or  female  part,  and  not  to  the  receptacle  of  the  feed. 
See  Fructification,  and  Plateyf,  Clafs  20. 

The  word  is  formed  of  the  Greek  ym,  female,  and  avnp,  male. 

1  he  general  chara£!er  of  this  clafs  of  plants  is  very  obvious  :  they 
are  diflinguifhed  at  firft  fight  from  all  others,  by  the  ftamina  being 
placed  upon  the  ftyle  ;  or,  in  other  words,  the  receptacle  is  elon¬ 
gated  into  the  form  of  a  ftyle,  and  bears  on  it  both  the  piftil  and 
ftamina.  This  clafs  contains  eight  orders.  See  Plate  41,  Clafs  20. 

The  flowers  of  all  the  plants  of  this  clafs  have  a  flrange,  and,  as  it 
may  be  called,  monftrous  appearance,  very  different  from  that  of  all 
other  plants  in  their  flowers  ;  but  this  is  only  owing  to  the  lingular 
difpofition  of  the  parts  of  fructification  in  thefe  flowers,  as  the  arum, 
birth-wort,  paflion-flower,  &c.  This  order  comprehends  nine  ge¬ 
nera  ;  fome  have  two  ftamina  to  each  flower:  fome,  again,  have 
three  ;  and  others,  four,  five,  fix,  ten,  or  more  ;  and  hence  they 
are  naturally  arranged  into  feveral  diftindt  orders,  under  the  appel¬ 
lations  of  gynandria-diandria,  gynandria-triandria ,  &c. 

G  YPS1N  UM  mctallum ,  in  antiquity,  the  common  lapis fpecularis, 
of  which  the  ancients  made  windows,  as  we  do  of  glafs. 

GYPSOCHI,  properly  denotes  artifts  who  work  in  plaifter. 

GY  PSOPHYLA,  in  botany,  is  of  the  decandria  digynia  clafs, 
whofe  flower  hath  a  permanent,  bell-lhaped  empalement,  cut  into 
five  parts  at  the  top  :  it  hath  five  oval  blunt  petals,  and  ten  awl- 
fhaped  ftamina  :  in  the  center  is  fituated  a  globular  germen,  which 
becomes  a  globular  capfule  with  one  cell,  opening  with  five  valves, 
filled  with  lmall  roundifh  feeds.  There  are  feveral  fpecies,  but  the 
plants  are  of  no  great  beauty. 

GYPSOPHYTON,  the  faxifrage  of  the  ancients. 

GYPSUM,  or  Plaster-Stone,  in  natural  hillory,  a  genus  of 
foflils  naturally  and  eflentially  Ample,  not  inflammable  norfoluble 
in  water,  andcompofed  of  fmall  flat  particles  ;  which  form  bright, 
gloffy,  and  in  fome  degree  tranfparent  maffes,  not  flexible  or  elaftic, 
not  giving  fire  with  fteel,  nor  fermenting  with  or  being  foluble  in 
acid  menflrua ,  and  very  eafily  calcining  in  the  fire. 

Of  th e(e  gyp f urns,  fome  are  harder,  others  forter ;  and  are  of  feve¬ 
ral  colours,  as  white,  grey,  red,  green,  &c.  fometimes  diftindl,  and 
fometimes  varioufly  blended  together. 

The  texture  of  all  the  gypfums  being  ultimately  the  fame,  it  may 
be  fufficient  to  obferve,  that  their  origin  is  plainly  from  particles  of 
a  determinate  nature  and  fubftance,  and  of  a  certain  and  invariable 
figure,  an  oblong,  flat,  and  irregularly  angular  one.  Thefe  we 
fometimes  fee,  as  indeed  is  mol!  natural  to  them,  difpofed  without 
order  or  regularity,  into  loofe,  complex,  friable  mafl'es  ;  at  others 
they  are  getting  out  of  their  native  order,  and  emulating  the  llruc- 
ture  of  other  ciaffes  of  bodies,  of  which  they  are  indeed  properly  the 
balls,  and  appearing  fomewhat  in  the  figure  of  the  fibraritc;  and  at 
other  times,  of  the  foliaceous  compofite  flakes  of  the  felenitce :  the 
Ipeeies  which  have  thefe  ltrudlures,  are  truly  varying  from  the gyp¬ 
fums  into  thofe  bodies  they  emulate  ;  for  the  fbrarice  are  only  a  pe¬ 
culiar  arrangement  of  thefe  very  particles,  and  the  felenitce  only  more 
broad  flakes  of  the  fame,  like  thofe  of  the  foliaceous  talcs. 

The  gypfums  are  much  ufed  in  plaifter,  for  Ituccoing  rooms,  and 
calling  bulls  and  ftatues.  Gypjum  is  ufed  in  the  Canaries  by  way  of 
remedy  for  their  wine  ;  and  about  Malaga  a  large  quantity  is  tun¬ 
ned  up  with  the  juice  of  their  grapes. 

Gypsum  firiatum,  ftriated  plaifer-Jlone,  in  natural  hiftory,  the 
name  commonly  ufed  for  the  whitilh  lefs  gloffy  tricheria,  with 
fhort  thick  filaments. 

It  is  of  a  rude,  irregular,  and  unequal  furface,  and  lax,  friable 
texture,  found  in  maffes  of  various  fizes,  from  one  to  twelve  or 
eighteen  inches  over,  but  always  broad  and  flat,  it’s  thicknefs  being 
ufually  but  an  inch  and  a  half,  and  in  the  broadeft  piedes  feldom 
much  more  than  two  inches  :  it  is  compofed  of  confiderably  large 
and  coarfe  longitudinal  filaments,  running  ufually  very  evenly  thro’ 
the  mafs  :  it  is  eafily  fifffle  in  a  perpendicular  diredlion,  that  is  pa¬ 
rallel  to  the  arrangement  of  thefe  filaments  :  it  is  of  a  dull  whitilh 
colour,  and  it’s  filaments,  when  examined  fingly,  have  a  flight  fhare 
of  tranfparency. 

GYRFALCON,  Jerfalcon,  a  large  and  fierce  fpecies  of  fal¬ 
con.  It’s  head  is  flatted,  and  of  a  greyilh  colour  ;  the  throat  is  of  a 
pure  white  ;  it’s  beak  very  thick  and  flrong,  but  fhort,  and  of  a  blu- 
ilh  colour;  the  breaft  and  belly  are  marked  with  narrowlines,  thinly 
fcattered  and  pointing  down  ;  the  wings  with  large  heart-lhaped 
fpots  ;  the  middle  feathers  of  the  tail  with  a  few  bars  ;  the  legs  are 
thick  and  ftrong,  and  feathered  a  little  below  the  knees,  and  both 
they  and  the  feet  are  of  a  pale  blue.  It  is  a  very  bold  and  daring 
bird,  attacking  all  other  kind  of  fowl,  particularly  the  heron  and 
ftork  kind  ;  the  other  falcons  are  all  afraid  of  this :  it  is  fometimes 
quite  white. 

GYROMANCY,  a  kind  of  divination,  performed  by  walking 
round,  or  in  a  circle. 

GYROVAGI,  monks,  who  under  pretence  of  piety,  wandered 
about  from  one  religious  houfe  to  another. 
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The  eighth  letter  of  the  Englifh  alphabet,  and 
fixth  confonant.  , 

It  is  in  the  old  Greek  alphabet,  and  is  probably 
derived  from  the  Phoenician  Cheth  £7,  by  putting 
a  Broke  acrofs  the  middle,  inllead  of  each  end.  It 
is  formed  bv  an  effort  of  the  larynx  to-  modify  the 
found  of  the  following  vowel,  by  a  ftrong  exfpiration  of  the  breath 
between  the  lips,  clofing  with  a  gentle  motion  of  the  lower  jaw  to 
the  upper,  and  the  tongue  nearly  approaching  the  palate.  Thus, 
the  vowel  e  in  health,  hero,  heaven,  &c,  is  differently  modified  from 
what  it  is  in  the  words  endive,  eating ,  eledf,  Ac. 

It  is  a  confonant  of  the  guttural  kind,  as  the  throat  concurs  more 
to  it’s  formation  than  any  other  of  the  organs  of  fpeeeh. 

Menage  diftinguifhes  two  kinds  of  h;  the  one  an  afpirate,  which 
is  a  confonant  ;  and  the  other  a  mute,,  which  has  no  peculiar  found 
diftindl  from  that  of  the  immediately  following  vowel  or  diphthong. 

When  the  h  is  preceded  by  a  e,  both  together  often  found  like  the 
Hebrew  ty,  with  a  point  over  the  right-horn,  as  charity ,  &c. 

1  he  ch  in  moll  words  derived  from  the  Greek,  and  expreffed  in 
that  language  by  x,  is  generally  founded  like  ak,  as  echo,  chorus  ,&ce. 
though  fometimes  foftened,  as  Cherfonr/us. 

P  h  is  pronounced  like  an  f,  as phrafes,  Philijlines,  phlegm,  Ac, 
moil  of  thefe  w’ords  being  of  Greek,  or  Oriental  original,  proper 
names,  Ac.  and  written  in  Greek  with  a  <p,  and  with  a  3  in  the 
Hebrew- 

H\n  ancient  authors  we  meet  with  inflead  of /;  particularly  in 
the  Spanifh,  where  moil  of  the  words  borrowed  from  the  Latin  be¬ 
ginning  with  an  f  take  the  h  inflead  of  it,  as  hablari,  for  fabulari, 
haba  fox  fab  a,  Ac. 

The  iliarp  accent  of  the  Greeks,  which  is  the  fame  with  our  h ,  is 
frequently  changed  for  an  s,  as  fal,  swra,  feptem,  Ac. 

Anciently  h  was  put  for  ch ;  thus,  of  Cbhdovicus  was  formed 
Hludovicus,  as  w  e  find  in  the  coins  of  the  ninth  and  tenth  centuries  ; 
in  procefs  of  time  the  found  of  h  being  much  weakened,  the  h  was 
inti  rely  dropped,  and  was  written  Ludovicus. 

The  h  is  fometimes  found  prefixed  to  their,  as  Hcarolus,  hcalcnda, 
Ac.  for  Carolus,  and  calender. 

H  alfo,  among  the  ancients,  denotes  2oo,  according  to  the  Mon- 
Lifh  verfe ; 
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qucqiie  duccntos  per  fc  drjignat  babendos. 


When  a  daflr  was  added  at  top,  H  fignified  200,000. 

HABAKKUK,  or  the  prophecy  of  Habakkuk,  a  canonical  book 
of  the  Old  Teftament.  The  name  is  written  in  Hebrew  with  ,*y 
hheth ;  and  fignifies  a  wre filer,  or  grappler.  The  Greek  tranflators 
call  him  Abbahum. 

There  is  no  mention  made  in  Scripture,  either  of  the  time  when 
this  prophet  lived,  or  of  the  parents  from  whom  he  was  defeended  ; 
but  according  to  the  authors  of  the  lives  of  the  prophets,  he  was  of 
the  tribe  of  Simeon ;  and  a  native  of  Bethzacar.  As  he  forefaw  the 
taking  of  Jerufalem  by  Nebuchadnezzar,  he  fled  to  Oftracin  in  Ara¬ 
bia,  where  he  lived  for  fome  time ;  but  after  the  Chaldeans  had  made 
themfelves  matters  of  Jerufalem,  and  were  on  their  return  home,  he 
went  back  to  Judea,  where  he  employed  himfelf  its  hufbandry,  and 
died  there  before  the  end  of  the  captivity. 

Thofe  prophecies,  which  are  indifputably  his,  are  contained  in 
tnree  chapters.  In  them,  the  prophet  complains  very  pathetically 
of  the  diforders  which  he  obferved  in  the  kingdom  of  Judea.  God 
reveals  to  him,  that  he  would  fhortly  punifh  the  Jews  in  a  very  ter¬ 
rible  manner  by -the  arms  of  the  Chaldeans.  He  foretels  the  con- 
quefls  of  Nebuchadnezzar,  his  humiliating  punifhment,  and  death. 
Healfo  foretels,  that  the  vaft  defigns  of  Jehoiakim  would  be  fruf- 
tra  ted. .  He  fpeaks  againtt  a  prince  (probably  the  king  of  Tyre)  who 
built  with  blood  and  iniquity ;  and  he  accufes  another  king  (perhaps 
the  king  of  Egypt)  of  having  intoxicated  his  friend,  in  order  to  dif- 
cover  his  nakednefs.  The  third  chapter  is  a  fong  or  prayer  to  God, 
whole  majetty  he  deferibes  with  the  utmoft  grandeur  and  fublimity 
of  expieiiion,  and  on  whofe  providential  care  and  goodnefs he  places 
an  exemplary  and  unbounded  confidence. 

HALDALA,  (of  ^*73  badal ,  to  Jeparate ,)  a  ceremony  of  the 
jews,  obferved  on  the  fabbath  in  the  evening,  when  every  one  of 
the  family  is  come  home.  At  that  time,  they  light  a  taper,  or  lamp, 
with  two  wicks  at  leaft  :  the  matter  of  the  family  then  takes  a  cup 
with  tome  wine,  mixed  with  fragrant  fpices  ;  and  after  having  re¬ 
peated  a  patfage  or  two  of  feripture,  as  for  example,  “  I  will  take 
the  cup  of  falvationV’&c.  Pfal.  cxvi.  and,  -  The  Jews  had  light 
and  gladnefs,  Ac.  Ltth.  viii.  he  blefles  the  wine  and  fpices.  Af¬ 
terwards  he  blefles  the  light  of  the  fire,  and  then  calls  his  eyes  on 
hishandsand  nails,  as  remembering  that  he  isgoino-  to  work  ’  The 
whole  is  intended  to  fignify  that  the  fabbath  is  overt  and  is  from  that 
moment  div.ded  from  the  day  of  labour  which  follows.  For  this 
xeafon  the  ceremony  is  called  babdda,  which-fignifies  diftindtion. 

IlABEAb  corpoia,  in  law,  a  writ  iflued  for  bringing  in  a  jury 
or  fuch  of  them  as  refufe  to  appear  upon  the  venire  facias,  for  the 
trial  of  a  caufe  brought' to  ifi'ue. 

It  commands  the  fheriff  to  have  the  jurors  before  the  judges  on 
fueh  a  day,  Ac.  and  is  of  the  fame  nature  in  the  Common-pleas, 
as  the  dijlnngas juratom  in  the  court  of  King’s-bench. 

Habeas  rcrpK/,  is  a  writ  of  two  kinds,  the  one  being  the  great 
writ  of  the  Lngbfli  liberty,  which  lies  where  a  perfon  is  indidted  for 
any  cri  me  or  trefpafs  before  juftices  of  the  peace,  or  in  a  court  of  any 
franchife,  and  on  being  imprifoned,  has  offered  fufficient  bail,  which 
has  been  refuted,  though  the  cafe  be  bailable ;  in  which  cafe  he  may 
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have  this  writ  out  of  the  King’s-bench,  in  order  to  remove  himfelf 
thither,  to  anfwer  the  caufe  at  fhe  bar  of  that  court. 

The  pradlice  in  this  cafe  is,  firft  to  procure  a  certiorari-  out  of  the 
court  of  chancery,  diredled  to  all  the  j  uli  ices,  for  removing  thein- 
didfment  into  the  King’s-bench;  and  upon  that  to  obtain  this  writ, 
diredled  to  the  flieriff,  for  caufing  the  body  of  the  party  to  be  brought 
at  a  certain  day. 

T  he  other  kind  of  habeas  corpus  is  ufed  for  bringing  the  body  of  a 
perfon  into  court,  who  is  committed  to  any  gaol  or  prifon,  either  in 
criminal  or  civil  caufes ;  which  writ  will  remove  the  perfon  and 
caufe  from  one  court  and  prifon  to  another. 

No  habeas  carpus,  or  other  writ,  to  remove  a  caufe  from  out  of  an 
inferior  court,  can  be  allowed,  if  the  fame  be  not  delivered  to  the 
judge  of  the  court,  before  the  jury  who  are  to  try  the  caufe  have  ap¬ 
peared,  and  before  any  of  them  are  fworn,  43  Eliz.  c.  5. 

The  habeas  corpus  adl,  31-  Car.  II.  e.  2.  has  ordained,  that  a  per¬ 
fon  may  haw  a  habeas  corpus  from  any  judge,  on  complaint  made 
and  view  of  the  warrant  of  commitment,  (except  fuch  perfon  is  com¬ 
mitted  for  treafon  or  felony  expreffed  in  the  warrant,  or  fome  other 
offence  that  is  not  bailable,)  which  habeas  corpus  mutt  be  made  re¬ 
turnable  immediately  ;  and  on  producing  a  certificate  of  the  caufe 
of  commitment,  the  prifoner  is  to  be  difeharged  on  bail  given  to- 
appear  in  the  court  of  King’s-bench  the  next  term,  or  next  affixes, 
Ac.  Ferfons  committed  for  either  treafon  or  felony,  exprefsly  men¬ 
tioned  in  the  warrant,  upon  a  motion  made  in  open  court,  in  the 
firft  week  of  the  term,  or  day  of  feflions,&c.  after  commitment,  are 
to  be  brought  to  trial ;  and  if  they  are  not  indidled  the  next  term  or 
feflions  after  commitment,  on  a  motion  made  the  laft  day  of  that 
term,  they  fliall  be  let  out  upon  bail,  except  it  appear  upon  oath  that 
the  king’s  witnefles  are  not  ready ;  and  in  cafe  they  are  not  indidled 
or  tried  thefecond  term  after  commi  tment,  they  fliall  be  difeharged. 

Judges  denying  a  habeas  corpus,  fliall  forfeit  500/.  and  if  an  officer 
retufe  to  obey  it,  or  to  deliver  a  true  copy  of  the  commitment-war¬ 
rant,  he  forfeits  100I.  for  the  firft  offence. 

Habeas<w/w  ad  pnfequendum ,  a  writ  for  the  removal  of  a  per¬ 
fon  in  order  to  profecution  and  trial  in  fhe  proper  county. 

Habeas  corpus  ad  faciendum  et  recipiendum,  a  writ  iflued  out  of  the 
court  of  Common-pleas,  on  behalf  of  defendants  fued  in  inferior 
courts,  to  remove  their  caufe  into  the  faid  court. 

Habeas  corpus  ad  refpondendum,  a  writ  that  lies  where  a  perfon  is 
imprifoned  at  another’s  fuitin  any  prifon  except  that  of  the  King’s 
bench,  and  a  third  perfon  would  fue  the  prifoner  there  ;  in  which 
cafe  this  writ  will  remove  fuch  perfon  from  the  prifon  where  he  is, 
into  the  King’s-bench,  to  anfwer  the  adlion  in  that  court. 

Habeas  corpus  ad Jatisfaciendum,  a  writ  that  lies  againft  a  perfon 
in  the  hleet-prifon,  Ac.  to  charge  him  in  execution.  The  delivery 
of  this  writ  to  the  warden  is  fufficient. 

HABENA,  a  bandage  to  keep  the  lips  of  a  wound-  together,  and 
fave  the  painful  operation  of  a  future. 

HABENDUM,  in  law,  a  term  fignifyingto  have  and  to  hold. 

A  deed  or  conveyance  has  two  principal  parts  ;  the  premifesand 
the  habendum.  The  office  of  the  firft  is,  to  exprefs  the  names  of  the 
grantor,  the  grantee,  and  the  things  granted  :  that  of  th e  habendum, 
to  fhew  wiiat  eftate  or  intereft  the  grantee  is  to  have  in  what  is 
granted.  According  to  lord  Coke,  the  habendum  is  to  limit  the 
eftate,  fo  that  the  general  implication,  which  by  conflrudlion  of  law 
palfes  in  the  premifes,  is  by  the  habendum  controlled  and  qualified. 
T  hus  in  a  leafe  to  two  perfons,  to  have  and  to  hold  to  the  one  for 
life,  alters  the  implication  of  the  joint-tenancy  in  the  freehold,  which 
would  pafs  by  the  premifes,  were  it  not  for  the  habendum. 

HABENTiA,  in  law,  fignifies  riches;  and,  in  ancient  charters, 
habentes  homines  denotes  rich  men. 

HABERDASHER,  in  commerce,  a  feller  of  hats,  and  other 
fmall  wares. 

The  matter  and  wardens  of  the  company  of  haberdajhers  in  Lon¬ 
don,  calling  to  their  affittance  one  of  the  company  of  cappers,  and 
another  of  the  hat-makers,  and  mayors,  Ac.  of  towns,  may  fearch 
the  wares  of  all  hatters  who  work  hats  with  foreign  wool,  and  who 
have  not  been  apprentices  to  the  trade,  or  who  dye  them  with  any 
thing  but  copperas  and  galls,  or  woad  and  madder  ;  in  which  cafes- 
they  are  liable  to  penalties  by  flat.  8  Eliz.  cap.  7,  and  5  Geo.  II. 
cap.  22. 

HABERE  facere  pcfjijfmem,  in  law,  is  a  writ  that  lies  where  one 
has  recovered  a  term  for  years  in  an  adlion  ofejedment,  in  order  to 
put  him  into  pofleflion  again. 

Habere  facere  f el finam ,  a  judicial  writ,  which  lies  where  a  man 
has  recovered  lands  in  the  king’s  court ;  direfted  to  the  fheriff,  com¬ 
manding  him  to  give  him  the  l'eifin  thereof. 

T  his  writ  fometimes  alfo  iffues  out  of  the  records  of  a  fine,  di¬ 
redled  to  the  fheriff  of  the  county  where  the  lands  lie;  commanding 
him  to  give  to  the  cognizee,  or  to  his  heirs,  feifin  of  the  land  where¬ 
of  the  fine  is  levied. 

In  the  execution  of  thefe  writs,  the  fheriff  may  take  with  him  the 
poJJ'e  comitatus ,  and  may  jultify  breaking  open  doors,  if  the  poffeffion 
be  not  quietly  furrendered.  But  if  it  be  peaceably  yielded,  the  deli¬ 
very  of  a  twig,  a  turf,  or  the  ring  of  the  door,  in  the  name  of  feifin, 
is  fufficient  execution  of  the  writ. 

There  is  alfo  a  writ  called  Habere  facias  feiftnam,  ubi  rex  habuit 
annum,  diem ,  vajlum;  which  lies  for  the  delivery  of  lands  fothe 
lord  of  the  fee,  after  the  king  had  taken  his  dueofaperfon’slands; 
who  was  convidt  of  felony. 

Habere  facias  vijum,  is  a  writ  that  lies  in  divers  cafes,  as  in 
dower,  formedon,  Ac.  where  a  view  is  to  be  taken  of  the  land  or  te¬ 
nement  in  queftion. 
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HABERGION,  or  Haubergeon,  Habergetum,  a  coat  of 
mail  :  an  ancient  piece  of  defenfive  armour,  in  form  of  a  coat,  de- 
fcen;:ng  from  the  neck  to  the  middle;  and  formed  of  little  iron 
rings,  or  mefhes,  linked  into  each  other. 

HABILIMENTS  of  war,  in  o'ur  ancient  ftatutes,  fignify  armour, 
harnefs,  utenfils,  or  other  provifions  for  war  ;  without  which  there  is 
fuppofed  no  ability  to  maintain  war.  See  BOSWELL’s  Antiquities. 

HABIT,  in  philofophy,  an  aptitude  or  difpofition  either  of  mind 
or  bodv,  acquired  by  a  frequent  repetition  of  the  fame  aft. 

This  habit  is  by  fomeof  the  fehoolmen  termed  habitus  qualltativus, 
a  qualitative  habit ,  and  defined  a  quality  adventitious  to  a  thing; 
fitting  and  difpofing  it  either  to  aft  or  fufter.  Others  again  define 
habit  an  affeftion  of  the  mind  or  bodv,  perfifting  by  long  ufe  and 
continuance.  Hence  habits  mav  be  diftinguiftied  into  thole  of  the 
mind  and  of  the  body  :  thus  virtue  is  called  an  habit  of  the  mind  ; 
{Length,  an  habit  of  the  body.  All  natural  habits ,  whether  of  body 
or  mind,  are  no  other  than  the  body  and  mind  themfelves  confidered 
as  ither  afting  or  buffering ;  or  they  are  modes  of  the  body  or  mind, 
wherein  either  perfeveres,  till  effaced  by  fome  contrary  mode. 

Cuftom,  fays  Mr.  Locke,  fettles  habits  of  thinking  in  the  under- 
ftanding,  as  well  as  of  determining  in  the  will,  and  of  motions  in 
the  body,  all  which  feem  to  be  but  trains  of  motion  in  the  animal 
fpirit,  which  once  fet  a-going,  continue  on  in  the  fame  fteps  they 
have  been  ufed  to,  which  by  often  treading  are  worn  into  a  imooth 
pajh,  and  the  motion  in  it  becomes  eafy  as  well  as  natural.  See 
Association. 

The  archbifhop  of  Cambray  defines  habits  in  general  to  be  the 
certain  im  reflions  left  in  the  mind,  bv  means  of  which  we  find  a 
greater  eafe,  readinefs,  and  inclination  to  do  any  thing  formerly 
done,  by  having  the  idea  ready  at  hand  to  direft  us  how  it  was  done 
before.  See  MEL MOTH’s  Quarto  Edition  of  Telemachus. 

Thus,  for  example,  we  form  the  habit  of  fobriety,  bs'  having 
always  before  us  the  inconveniencies  of  excefs  :  the  reflections  of 
which  being  often  repeated,  render  theexercife  of  that  virtue  con- 
tinually  more  and  more  eafy. 

Habit,  in  medicine,  denotes  the  fettled  conflitution  of  the  body, 
or  the  habitude  of  any  thing  elfe,  as  the  ftrufture  or  compofition  of 
a  bodv,  or  the  parts  thereof. 

HABITUDE,  among  fehoolmen,  the  refpeft  or  relation  one 
thing  ;  ars  to  another.  See  the  article  Relation. 

H  ADDOCK,  the  Englifh  name  of  a  well-known  fiffiof  th egadus 
kind,  with  a  bearded  mouth,  and  three  fins  on  the  back  :  it’s  body 
is  whitifh,  the  upper  jaw  longeft,  and  the  tail  a  little  forked.  On 
each  fide  of  the  haddock  there  is  a  large  black  fpot,  aferibed  by  fu- 
perftition  to  the  impreflion  made  by  St.  Peter’s  finger  and  thumb, 
when  he  took  the  tribute  money  out  of  the  mouth  of  a  fpecies  of  this 
fiffi.  Large  haddocks  begin  to  be  in  roe  in  the  middle  of  November, 
and  continue  fo  till  the  end  of  January  ;  from  that  time  till  May 
they  are  very  thin  tailed,  and  much  out  of  feafon.  The  fmall  ones 
are  extremely  good  from  May  to  February  ;  and  thofe  which  are 
not  old  enough  to  breed  in  February,  March,  and  April. 

HAEMATITES,  from  at/xa,  blood,  in  natural  hiftory,  the 
hhod-Jione  ;  a  kind  of  ruddy  mineral  fubftance. 

The  five  forts  enumerated  by  Pliny,  differ  chiefly  in  point  of 
hardnefs  :  the  beft,  according  to  Diofcorides,  is  that  which  is  friable, 
hard,  black,  and  fmooth,  without  either  gritty  parts,  or  veins. 
That  commonly  ufed  by  the  painters  is  factitious,  being  made  of 
Armenian  bole,  and  other  drugs. 

The  common  native,  or  the  foffil  kind,  which  comes  from 
Egypt,  Bohemia,  See.  is  of  various  figures ;  fpherical,  femi-fpherical, 
pyramidal,  or  cellular ;  compofed  of  fmall  pyramids,  the  apices  of 
which  appear,  in  a  tranfverfe  feftion,  in  the  center.  It  contains  a 
large  portion  of  iron  ;  but  the  iron  is  obtained  with  fuch  difficulty, 
and  is  of  fo  bad  a  quality,  that  this  ore  is  not  commonly  fmelted. 
This  ftone,  when  expofed  to  a^moderately  ftrong  fire,  falls  by  de¬ 
grees  into  feales  ;  and  in  this  ftate  is  attracted  by  the  magnet,  and 
gives  out  it’s  iron  to  acids.  It  has  divers  ufes  in  medicine  ;  being 
held  cooling  and  affringent,  and,  in  that  quality,  preferibed  in 
haemorrhages  and  uterine  obffructions.  It  is  given  in  fubffance, 
in  form  of  a  fine  powder,  from  one  fcruple  to  three  or  four  for  a 
dofe.  It  is  alfo  ufed  in  diftemperatures  of  the  eyes  ;  but  pure  iron, 
or  the  preparations  of  iron,  muff  be  preferable  to  this  ffonc  in  the 
fame  intention. 

The  gilders  ufe  it  for  burnifliers,  to  polifli  their  metals.  The 
celebrated  Baufchius  has  an  exprefstreatife  on  the  lapis  hasmatites. 

1-LEMATOPHLCF.BCESTASIS,  (from  apa,  blood,  <p^,  a 
vein,  and  raCif,  a  ftation,)  is  a  fuppreflion  of  the  impetuous  current, 
and  intumefcence  of  the  blood  in  the  veins. 

H-EMATOPUS,  in  ornithology,  a  bird  called  by  fome  the  pica 
marina,  or  fea-pye.  This,  in  the  Linnaean  fyftcm  ot  nature,  makes 
a  diltinft  genus  of  birds  of  the  order  of  the  grail  a  ;  the  diftinguiffi- 
ing  characters  of  which  are,  that  the  feet  are  formed  for  running, 
the  toes  are  three  in  number  on  each  foot,  and  feparate,  and  the 
apex  of  the  bill,  which  is  comprefled,  in  form  of  a  wedge. 

Hamatopus  ardea,  anciently  called  cirris,  the  red-legged  heron, 
&  very  beautiful  bird,  common  in  Italy  :  it  is  one  of  the  lmalleft  of 
the  heron  kind,  and  of  a  yellowilh  cheffnut  colour. 

HxEMATOSIS,  in  medicine,  the  aftion  whereby  the  chyle  is 
converted  into  blood  ;  called  alfo  / anguif cation . 

HAEMOPTYSIS,  (from  ai/xoc,  blood,  and  as%u,  to  fpit,)  a  fpit- 
ting  ot  blood  ;  alfo  called  bamoptoe ,  and  haimoptys.  If  blood  is  dif- 
charged  from  the  nofe  or  mouth,  it  is  generally  called  a  fpitting 
of  blood  ;  but  it  feems  more  proper  when  blood  flows  from  the  nofe, 
to  call  it  a  bleeding  at  the  nofe  ;  when  from  the  ffomach;  a  vomiting 
of  blood  ;  and  only  when  from  the  lungs,  a  fpitting  of  blood. 

Dr.  Cullen  places  this  genus  of  difeafe  in  the  clafs  pyre  kite,  and 
order  hamorrhagia  He  obferves  five  fpecies.  1.  Hamoptyjis  ple- 
thorica ,  when  no  other  difordcris  attendant  than  the  excefs  ot  b’ood. 
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2.  Hamoptyfis  violent  a,  where  fome  external  violence  hath  been 
the  caufe.  3.  Hamoptyfis  phthijica ,  where  there  i-  a  wafting  and 
continued  debility  takes  place  after  a  cough.  4.  Hamoptyfn  calcubfa, 
vvhen  with  the  dilcharges  by  coughing  there  are  calcareous  concre¬ 
tions  thrown  up.  5.  Hamoptyfis  v/caria,  when  accuffomed  evacua¬ 
tions  being  imprudently  checked  is  the  caufe. 

Paffionate  people,  weakly  llcnder  people  with  long  necks  and  flat 
breaft,  and  thofe  who  while  young  were  fubjeft  to  bleed  at  the  nofe, 
are  mud  fubjeft  to  an  hamoptyfis. 

An  hamoptoe  may  happen  three  ways  :  I .  By  an  accidental  rupture 
of  the  vefiels,  in  which  cafe,  if  the  veflels  are  fmall,  and  the  patient 
is  quiet,  there  is  no  danger,  hut  if  large,  the  danger  is  conlidcrable. 
2.  from  an  ulcer  in  the  lungs,  whence  in  coughing  it  will  be  forced 
up,  and  mix  with  phlegm  or  pus,  in  which  cafe  the  danger  is  gr  at, 
as  fome  large  vefiel  may  be  eroded.  3.  By  anaftomofis,  this  is  with¬ 
out  danger,  and  oft  relieves  women  whofc  menfesare  fupprefled. 

Sometimes  the  bronchial  artery  is  ruptured.  If  the  orifice  is 
fmall,  the  difeharge  is  foon  at  an  end,  for  the  blood  ftagnating  in  the 
cellular  lubltance  of  the  lungs,  the  artery  is  comprefled,  and  the 
rupture  clofed  :  in  fome  inftances  this  blood  isabforbed,  in  others  it 
corrupts  and  excites  an  inflammation,  which  terminates  in  fuppu- 
ration,  then  making  it’s  way  into  the  bronchia,  is  by  degrees  fpit  up, 
but  often  a  confumption  follows. 

Sometimes  the  rupture  happens  in  the  pulmonary  artery,  and  then 
the  difeharge  of  blood  is  fudden,  more  copious  and  florid,  than 
when  from  the  bronchial  artery  ;  it  is  alfo  without  pain,  and  un¬ 
mixed  with  phlegm. 

When  this  diforder  is  from  a  rupture  of  the  pulmonary  artervas 
juftobferved,  the  following  fvmptomsare  not  fo  generally  attendant; 
but  for  the  mod  part  the  preceding  fymptoms  are  anxiety  about  the 
praecordia,  difficulty  of  breathing,  an  oppreffive  uridulatory  pain 
about  the  diaphragm,  flatulencies'in  the  belly,  a  coldnefs  ofthe  ex¬ 
tremities,  hoarfenefs,  a  dry  tickling  cough,"  &c.  as  thefe  (hew  a 
general  ftrifture  on  the  veflels,  and  a  tendency  of  the  blood  to  in¬ 
flammation,  fo  they  are  commonly  the  forerunners  of  a  co  ious 
difeharge  of  blood  from  the  fauces,  by  which  means  it  may  always 
be  diftinguifhed  from  an  hamoptoe.  Though  the  difeharge  be  from 
the  bronchial  artery,  if  it  hath  not  laid  any  time  in  the  breaft,  it 
may  appear  thin  and  florid  ;  but  in  this  cafe  it's  ejeftion  is  not  fud* 
den,  and  it’s  appearance  is  blackifh  and  fomewhat  thick  ;  though  a 
frothy  cough  attends,  there  is  a  pain  and  heat  in  the  breaft,  with  a 
fenfe  of  weaknefs  there  during  the  difeafe,  fometimes  a  feveriffinefs 
appears,  but  it  abates  with  each  difeharge  of  blood,  which  returns 
at  intervals  until  the  cure  iseffefted.  Sometimes  matter  is  mixed 
with,  or  follows  after  the  difeharges. 

Spitting  of  blood  is  generally  ufeful  in  pleurifies,  and  peripneu- 
monies :  in  a  dropfy,  the  feurvy,  and  confumption,  it  denotes  an 
ulcer  in  the  lungs ;  in  the  robuft,’  a  fpitting  of  blood  is  not  very  dan¬ 
gerous,  but  in  the  tender  and  feeble  the  cure  is  very  difficult,  and 
often  impoffible  ;  if  blood  proceeds  from  an  ulcer,  it  is  fatal. 

The  patient  (hould  be  kept  cool  and  quiet  both  in  body  and  mind  ; 
his  diet  ffiould  be  10ft,  cooling,  and  flender,  but  yet  fufficiently 
nouriffiing  ;  fpirituous  liquors  and  fermented  ones  ffiould  be  at  leaft 
fo  fparingly  ufed,  that  the  blood  may  never  be  rarefied  thereby  ;  the 
voice  ffiould  not  be  exerted  in  any  extraordinary  degree. 

Medicines  need  not  be  given  before  the  patient  feems  weakened 
by  his  complaint  ;  and  then  in  proportion  to  the  ftrength  of  the  pa¬ 
tient,  bleeding  in  the  arm  may  be  repeated.  When  the  conflitution 
will  admit  of  this  operation,  the  difeharges  by  it  ffiould  be  copious, 
for  one  free  bleeding  is  far  more  ufeful  than  many  fparingones. 

Nitre,  if  taken  early  in  this  diforder,  is  much  to  be  depended  on. 
The  following  method  is  the  moft  convenient  and  ufeful  :  R  Sal 
nitri  gfs.  conf.  rofar.  g  iv.  m.  cap.  q.  n.  m.  major,  6ta  vel  311a 
quaq.  hora  pro  re  nata. 

Purges  of  the  fal.  Glauffi  ver.  are  Angularly  ufeful  in  checking 
internal  haemorrhages,  and  may  be  fo  repeated  as  to  keep  the  bow¬ 
els  always  lax. 

De  Haen  recommends  the  drinking  of  cold  Water. 

Styptics  are  not  to  be  depended  on. 

If  the  cough  is  troublefome,  an  eleftuary  with  nitre  and  fperma- 
casti  will  be  ufeful  ;  and  as  an  opiate  the  pi  1 .  e  ftyraee  may  be  given 
in  fuch  dofes  as  juft  to  allay  this  troublefome  fyinptom. 

HAEMORRHAGE,  hamorrhagia ,  in  medicine,  an  eruption  of 
the  blood  from  any  part  of  the  body. 

The  word  is  Greek,  uiixo^ayia,  and  derived  frortt  at/xa,  blood, 
and  pYiyw/xt,  to  burft. 

The  fpontaneous  evacuations  of  blood,  produced  naturally  are 
made  from  fuch  parts  of  the  body  as  are  of  a  lax  and  tender  texture, 
have  very  minute  and  Render  veflels  every  where  difperfed,  and  not 
braced  up  throughout  by  firm  membranes  ;  fuch  as  the  interior  part 
of  the  noftrils,  the  bronchia,  the  gums,  ftomach,  the  ilium,  the  ex¬ 
tremity  of  thereftum,  the  uterus  and  vagina. 

Hamorrhagcs  differ  much,  according  to  the  age  and  ftate  of  the 
patient,  and  other  accidents.  Thofe  from  the  nofe  are  moft  fre¬ 
quent  in  young  perfons  ;  thofe  ofthe  haemorrhoids  in  people  of  a 
middle  age,  or  later  in  life  ;  the  fpitting  of  blood;  to  perfons  in  a 
middle  age  ;  and  voiding  blood  by  urine  ufually  to  older  people. 
Some  hamorrhagcs  are  periodical,  which  are  the  efforts  of  nature  to 
relieve  herfcll,  and  ffiould  by  no  means  be  obllrudted,  from  whatever 
part  ofthe  body  they  proceed,  unlefs  they  arc  very  violent  ;  and 
others  vague  or  uncertain.  The  firft  oblerve  fome  ftated  period  of 
time  for  their  return  upon  people  ;.the  laft  are  wholly  uncertain  in 
that  particular.  Some  are  alfo  termed  critical  ;  thefe  are  fuch  as 
happen  at  the  irifespf  fevers.  There  arc  ufually  violent  pains  about 
the  part  whence  natural  hamorrhagcs  are  to  proceed  ;  but  thefe  al¬ 
ways  go  off  as  foon  as  the  bleeding  comeson  in  due  quantity. 

Young  perfons  of  a  healthy  and  florid  conflitution  are  moft  fub- 
j eft  to  hamorrhagcs  ;  people  ot  plethoric  habits  axe  alfo  much  lpb- 
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je£t  to  them,  and  efp’eeiaUv  fuch  whofc  Mood  rs  found  and  fluxrle, 
not  fubject  to  any  dvfcracy.  Thofe  who  drink  much  "  me,  or  ea 
high-feafonetf  foods';  and*'  more  than  all  thefc,  perfons  who  are  f  uh- 
jcCf  to  violent  pafTions,  efpi  daily  to  anger.  Hence  it  is,  t  at  ru  cs 

arc  very  rarely  afflidled  wirh  them. 

Among  the  principal  caufes  of  hemorrhages,  are  to  be  num  ere 
£1  plethora,  a  laxity  of  the  veflels,  an  inflammatory  dilpohtion  o 
the  blood,  generally  attended  with  feme  degree  of  fever,  a  diHolved 
date  of  the  blood,  as  in  putrid  fevers,  the  dyfenterv,  the  (curvy, 
the  malignant  fmalLpox,  &c.  or  occafioned  by  the  too  liberal  ufe  or 
medicines  which  tend  to  dillblve  it,  as  cantharides,  the  volatile  at- 
caline  falts*  kc.  violent  commotions  of  the  body,  and  violent  pal- 
ilons  of  the  mind,  hot  foods  and  liquors,  ftrong  purges  and  vomits, 
a  heat  of  the.fcafon,  and  a  fudden  cooling  of  the  body  after  violent 

heat  and  paffion.  ,  .  , 

Hemorrhages  from  the  lungs,  and  vomiting,  and  voiding  blood 
by  urine,  are  all  verv  dangerous.  The  others,  when  regulated,  and 
in  due  proportion,  are  falutarv,  and  often  prevent  dif'eales.  And  the 
Common  cuflom  of  flopping  them  by  aftringents,  or  otherwife,  rs 
often  productive  of  ftagnations,  inflammations,  and  violent  fevers. 

As  eruptions  of  blood,  when  arifmg  from  a  repletion  of  the  vedels, 
and  redundance  of  blood,  are  highly  falutarv,  and  beneficial  to  the 
conditution  ;  fo  they  are  full  of  danger,  when  excited  by  a  malig¬ 
nant  acrid  matter,  as  in  malignant  and  exanthematous  fevers:  and 
When  they  rife  from  an  obftru&ion,  induration,  or  corruption  of  the 
vifeera,  elpecrally  of  the  liver,  fpleen,  or  lungs,  they  generally  prove 
mortal,  bccaufe  they  readily  terminate  in  a  cachexy,  a  dropfy,  the 
morbus  niger  of  Hippocrates,  or  an  heClic  which  j  roves  fatal. 

Since  preternatural  eruptions  ot  blood  generally  draw  their  origins 
from'  lpafmodic  confti  ictions  of  the  veins,  we  hence  plainly  under¬ 
hand,  why  hypochondriac  patients,  in  whom  the  ftomach  and  w  hole 
nervous  canal  of  tfie  intcltines  are  continually  afflicted  with  flatu¬ 
lent  diftentions,  and  fpafmodic  ftri&ures,  by  rcafon  of  the  irregu¬ 
larity  of  the  periflaltic  motion,  are  fo  highly  fubjeSt  to  the  haemor¬ 
rhoids  ;  and  why,  if  the  blood  is  not  difoharged-  in  that  manner, 
their  fymptoms  are  greatly  exafperated. 

“  VV i t h  refpect  to  the  cure  of  hemorrhages  in  general,  Hoitman 
fays,  I  w'ould  have  it  obferved,  that  their  pra&ice  is  highly  prepof- 
terous,  who,  maintaining  that  a  redundance  of  red  blood  fo  called 
by  way  ot  eminence,  is  universally  the  material  as  w'ell  as  accidental 
caufe  of  thefe  diforders,  ufe  frequent  venefedtions  tor  their  cure  ; 
though  at  the  fame  time,  at  the  beginning  of  the  diforder,  for  the 
fake  of  prevention,  efpecially  in  fanguineous  habits,  fcafonable  vene- 
fedtion  is  highly  falutarv  and  beneficial.  But  the  jufteft  and  molt 
rational  intentionsof  cure  confift  in  driving  the  impetusof  the  blood 
from  the  part  affedted  by  propel  remedies  ;  fuch  as  bathing  the  feet, 
clylters,  frictions,  and  ligatures  of  the  external  parts,  warm  covering, 
fomentations,  and  baths.  Then  the  fpafmodic  ftridtures  of  the  ner¬ 
vous  parts  are  to  be  related.  And  laftly,  by  gentle  laxatives,  as 
.caflin,&c.  moderate  diaphoretics,  and  abstinence  from  light  feeding, 
which  generates  blood,  the  redundance  ot  the  ferous  colluvies  is  to 
be  removed,  and  it’s'accumulation  for  the  future  prevented.” 

Haemorrhage,  or  Bleeding  at  the  blofe,  is  owung  to  the  more 
plentiful  appulfe  of  the  blood  tp  the  noflrils,  by  a  ftronger  motion  of 
the  heart,  whereby  the  fmall  arteries  in  tl>e  pituitary  coat  become 
turgkl,  and  too  much  diltended,  till  at  length  they  gape,  and  the 
blood  gufhes  out.  A  bleeding  at  the  nofe  may  be  promoted  when 
perfons  of  fedentary  lives,  that  indulge  their  appetites,  and  fo  be¬ 
come  plethoric,  put  their  blood  into  exifaordinary  agitation, 
by  any  of  the  caufes  alreadv  mentioned,  or  by  volatile  medi¬ 
cines,  hot  baths,  or  fuddcnly  chilling  their  feet,  &c.  This  hemor¬ 
rhage  differs  much  as  to  the  quantity  :  fomc  lofe  only  a  few  drops, 
fume  feveral  ounces,  and  fome  five  or  fix  pounds.  No  hemorrhage 
is. more  apt  to  return;  which  it  does  to  fome  in  a  few  days,  to  others 
in  a  few  hours.  To  the  plethoric  it  is  generally  falutary  ;  and  there 
are  many  inftances  of  a  vertigo,  fcotomia,  dull  heavy  pains  of  the 
head,  a  phrenfv,  and  even  an  epilepfy,  being  carried  offby  it.  On 
the -contrary,  from  it’s  fuppreHion  there  have  arifen  vertigoes,  apo¬ 
plexies,  epileptics,  convullions,  noife  in  the  ears,  hardnelsof  hear¬ 
ing,  aqd  even  a  g»rta  ferena. 

But  enormous  and  long  continued  bleedings  at  the  nofe,  when 
thev  arife  From  fpafms  of  the  internal  parts,  and  are  preceded  with 
coldnefs  of  the  extreme  parts,  and  fainting  fits,  generally  occation 
death  :  it  is  alfo  dangerous  in  fpotted  and  malignant  fevers,  and  in 
chronical  difeafes.  If  the  bleeding  is  very  inordinate,  it  will  be 
proper  to  ufe  codling  emulfions,  gentle  or  itronger  opiates,  to  mode¬ 
rate  the  fpaltic  ttriclures,  as  Occation  (hall  require.  Camphor,  mixed 
with  nitre  and  calx  of  antimony,  will  be  highly  rieceflary,  if  the 
matter  of  exanthemata  or  cutaneous  eruptions  is  the  caufe  of  the 
hemorrhage,  as  isoften  the  cafe.  .  A  revulfion  may  be  made  from  the 
head  by  bleeding. in  the  lower  parts  ;  then  by  temperate  pediluvia, 
and  putting  the  hands  into  warm  water.  After  a  revulfion  by  bleed¬ 
ing,  there  is  nothing  equal  to  nitre,  to  appeafe  the  orgafm  of  the 
blood  ;  next  to  thefc  are  vegetable  acids,  fuch  are  the  juice  of  Seville 
oranges,  barberries,  the  water  and  juice  of  wood  forrel ;  but  more 
efoccialty  the  diluted  fpirit  of  vitriol,  tindfure  of  rofes,  &c. 

External iv  refrigerants  may  be  mixed  with  difeutients,  and  ap¬ 
plied  to  the  forehead,  nofe,  and -neck.  In  perfons  of  a  bilious  Con- 
Hit  ut  ion,  cold  water  alone  drqnk  freely,  has  a  good  eflfedt. 

li.TMOKii.HOl  DAL,  an  epithet  given  to  the  veins  and  arteries 
of  the  intejlinum  reel  inn  and  the  fundament,  as  being  the  feat  of  the 
hemorrhoids  or  piles. 

The  hemorrhoidal  arteries  are  two  ;  the  one  internal,  the  other 
'external.  •  .  ■ 

The  internal  is  a  branch  o.f  the  lower  mefentcric,  which,  running 
along  the  return,  terminates  at  the  fundament. 

;  The  external  fprings  from  the  hypogaftric  artery. 
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HAEMORRHOIDS,  hemorrhoids ,  the  piles,  or  a  difeharge  of 
blood  from  the  hserrvorrhoidal  veins  about  the  anus  and  reClum. 

The  word  is  Greek,  cu/m^ois,  fignifying  the  fame  thing,  and  de¬ 
rived  from  aiftx,  blood,  and  ftw,  to  How. 

Every  liberal  difeharge  of  blood  from  rhe  veins  of  the  anus,  is  not 
to  be  accounted  exoduve  arrd  preternatural  ;  but  in  order  to  form  an 
ellimateol  this  circumilance,  we  arc  carefully  to  confider  the  veliels, 
the  habit  of  body,  the  ftrengrh,  the  age,  and  the  conltitution  of  the 
patient ;  for  it  frequently  happens,  tiiat  the  difeharge  oha  certain 
quantity  of  blood  proves  falutarv  and  beneficial  to  lome  ;  whereas 
the  evacuation  of  an  equal  quantity  proves  hurtful  and  injurious  to 
others :  nor  is  every  hemorrhoidal  difeharge,  though  larger  ihan  u  fual, 
and  excited  bv  the  increalcd  quancirv  and  commotion  of  the  blood, 
to  be  efteerr.ed  a  difeafe  ;  but  only  fuch  a  difeharge  as  continues 
long,  impairs  the  llvength,  deftrpys  the  appetite,  the  due  digeftion 
of  the  aliments,  nutrition,  and  the  other  iundtioris  of  the  body,  and 
confequently  lays  a  foundation  for  violent  chronical  diforders. 

Every  evacuation  of  blood  from  the  intcflimrn  rectum  is  fupplied 
from  rhe  hemorrhoidal  velfels  ;  but  the  external  hemorrhoidal  veflels, 
rarely  flow  profufelv,  but  readily  degenerate  into  painful  varices, 
which,  vj hen  opened,  difeharge  blood,  though  feldom  in  large  quan¬ 
tities.  But  the  internal  hemorrhoidal  velleis,  which  are  ramifica¬ 
tions  of  the  fpleni-c  branch,  and  are  dillributcd  to  the  inferior  fub- 
ilances  of  the  intejlinum  reBuni,  and  the JphinBcr  ani,  together  with 
the  fmall  arteries  ariling  from  the  inferior  meferaic  veflels,  not  only 
difeharge  a  large  quantity,  but,  when  fuppreU'cd,  generate  thofe 
difeales,  which  arife  from  diforders  of  the  liver,,  fpleen,  pancreas, 
mefenterv,  and  inteflines. 

It  is  dually  agreed,  that  this  falutary  evacuation  from  the  veins 
of  rhe  anus,  is  owing  to  a  difficult  circulation  of  the  blood  through 
thcbemorrhoidul\e\m,  inconfequence  of  their  perpendicular  lit  uat  ion, 
and  it’s  difficult  reiurn  to  the  vena  portc rand  the  liver  ;  and  that  the 
difeharge  adtuaily  happens  when  tire  extremities  of  the  veflels,  in- 
the  intejlinum  rectum,  are  fo  di  ft  ended  by  the  blood  accumulated  in. 
them,  as  at  lalt  to  be  ruptured. 

The  cure.  As  this  diforder  may  proceed  from  various  caufes,  fo 
there  muflbe  various  intentions  of  cure  purfued,  and  different  re¬ 
medies  made  choice  of. 

It  frequently  happens,  that  when,  in  plethoric  bodies,  the  hemor¬ 
rhoidal  difeharge,  ufual  at  other  times,  is  for  fome  time  flopped,  it 
not  only  appears  again  fuddenly  upon  any  violent  commotion  either 
of  body  or  mind,  the  liberal  ufe  of  fpirit  nous  liquors,  too  hot  baths, 
or  upon  taking  medicines  increafing  the  inteftine  motion  of  bloody 
but  continues  long,  and  is  attended  with  a  large  and  itrong  pulie. 
When  this  is  the  cafe,  the  fir  ft  Hep  to  be  taken  is,  to  divert  the  im¬ 
petus  of  the  blood  ;  for  this  purpofe  vencfection  in  the  arm,  or  an 
jmmerfion  of  the  arms  in  a  tepid  mixture  ot  water  and  wine,  are  ot 
fingular  fervice  :  then  we  are  to  foe  fuch  things  as  check  the  exceffive 
inteftine  motion  of  the  fulphurcous  parts  ot  the  blood,  especially 
things  of  a  diluting  and  refrigerating  nature,  fuch  as  drinking  cold- 
water,  efpecially  of  the  chalybeate  kind,  tincture  ot  rofes  prepared 
with  fpirit, of  vitriol,  adecodtion  ol  hartftiorn,  with  citron  or  lemon 
juice.  When,  together  with  a  lofsol  ftrength,  and  an  injured  ftate 
of  the  nobler  functions,  a  large  hemorrhoidal  difeharge  continues  for 
a  long  time,  and  the  vifeera  begin  to  be  tainted,  whilft,  at  the  lame 
time,  the  blood  is  rather  aqueous  and  ferous,  than  fibrous,  and  of  a 
due  confidence  ;  thofe  medicines  are  highly  beneficial,  which  gra¬ 
dually  and  mildly  carry  off,  by  flool,  the  peccant  bilious  juices,  and 
at  the  fame  time  invite  the  humours  from  the  intejlinum  re  Bum  to  the 
coats  and  glands  of  the  other  inteflines.  The  molt  efficacious  of  thefe 
are  preparations  of  rhubarb,  with  currants  and  tamarinds  ;  or,  if  the 
body  is  bilious,  with  cream  of  tartar,  exhibited  in  a  potion  rendered 
agreeable  by  an  oleofaccharum,  prepared  with  the  oil  of  citron. 

In  that  more  obftinate  and  difficultly  cured  lpeciesof  the  diforder, 
which  arifes  from  an  obftrudtion,  an  infarction,  or  increafed  bulk, 
of  any  of  the  vifeera  ;  fuch  ?s  the  liver,  fpleen,  and  in  women  the 
uterus  ;  if  there  is  flilt  any  place  for  the  means  of  relief,  fuch  medi¬ 
cines  are  to  becholenas  refolve  the  obftructions  without  throwing 
the  humours  into  too  violent  a  commotion. 

Among  the  principal  caufes  ol  a  too  copious  hemorrhoidal  dif¬ 
eharge,  we  mayjuftly  reckon  a  want  of  due  tone  in  the  intejlinum. 
rectum,  together  with  it’s  component  membranes  and  veflels:  for 
this  reafon  fuch  medicines  are  alfo  to  be  ufed  as  refto-re  the  ftrengrh. 
of  parts  too  much  weakened  and  relaxed.  As  the  extracts  of  caf- 
carilla  and  red  fanders. 

In  order  to  obtain  the  defigned  effedt,  external  applications  of  an 
aftringent  nature  are  alfo  to  be  ufed.  Such  as  the  deception  of  ba- 
lauftine  flowers,  red  rofes,  myrrh,  and  Peruvian  bark. 

In  the  cure  of  violent  hemorrhoidal  difeharges,  venefe-clion  is  to 
be  premifed,  and  the  prime  vie  cleanfed,  either  wit-fj  recent  caiTia, 
or  the  bell  rhubarb,  exhibited  in  a  decodtion  :  then  both  internal 
and  external  medicines,  of  a  corroborative. and  gently  aftringent 
nature,  may  be  fafelv  ufed. 

When  a  ludden  lloppage  of  the  hemorrhoidal  difeharge  is  fuc- 
ceeded  bv  an  unealinefs  of  the  pracordia,  inflations,  reftleitnefs, 
and  difficulty  of  breathing,  it  is  fo  be  recalled  by  mild  laxatives, 
emollient  clylfers,  and  fuppofitories. 

In  no  difeafe  is  an  accurate  and  cautious  regimen  more  neceflary 
than  this,  fince,  in  conlequence  of  a  neglect  in  this  particular,  the 
moll  efficacious  remedies  will  not  produce  their  defired  effect. 

When  the  diforder  is  once  removed,  due  pains  are  to  be  taken, 
in  order  to  prevent  it’s  return.  This  intention  is  moil  commodi- 
ouily  and  efteStually  anfwered,  by  venefection  three  or  four  times 
in(ti|uted  every  year  ;  by  cleanfing  the  prime  v  a  once  a  month  ; 
and  by  theprudent  ufe  of  mineral  waters,  or  only  ot  ehalybeated 
milk.  And,  laftly,  all  fuch  aliments  and  laxatives,  as  excite  pain, 
are  carefully  to  be  abftained  from. 

The 
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The  blind  piles  appear  in  the  form  of  tubercles  of  different  fixes,  , 
from  that  of  a  pea,  up  to  a  pullet’s  egg.  They  are  diftingutfhed 
from  other  tubercles  about  the  amis,  by  their  colour  and  refiftanee  ; 
to  the  touch,  for  they  appear  livid  nr  black,  and,  when  prelfed  by 
the  finger,  they  feel  like  a  bladder  filled  with  water,  which  circum-  i 
fiances  are  not  obferved  in  other  tubercles  of  the  anus,  or  about  it 
fame  of  thefe  are  toft  and  not  painful,  others  are  hard,  painful,  and 
inflamed.  This  kind  of  piles  generally  appear  in  eofttve  habits  that 
are  plethoric,  and  in  women  that  are  pregnant,’  or  after  difficult 
labour,  or  fuppreffed  menfes.  If  thefe  blind  piles  burft,  they  form 
the  open,  or  bleeding  piles.  The  blind  piles  fometimes  caufe  fetch  . 
a  fpafm  in  the  anus,  as  renders  fitting  difficult,  and  the  adminifira- 
tion  of  aelyfler  impoffible  i  and  fometimes  give  rife  to  a  fiftula.  ; 

In  the  blind  piles  there  is  a  mol!  intenfe  pain  at  the  time  of  going  i 
to  ftool,  and  the  excrements  are  tinged  with  blood  :  fometimes  tu-  • 
mors,  like  warts,  lie  hid  under  the  fphindter,  or  appear  ©n  the 
verge  of  the  anus.  Sydenham  orders  to.  take  away  terr  ounces  of 
blood  from  the  arm,  then  to  diffolvc  Swo  drams  of  litharge  in  four 
ounces  offpring  water,  with  which  mix  one  feruple  of  thebaic  ex-  1 
tra£f.  Dip  a  hot  cloth  in  a  little  of  this  mixture,  and  apply  it  to  the 
part  ;  or  if  the  tumor  is  within,  inj,e£l  a  few  ipoonfuls  of  it  with 
a  fyringe  ;  the  patient  mult  abfiain  hom  fteih,.  drink  barley  water,: 
and  take  diacodium  every  night.  According  to  Heilfer,  linen  dipt 
in  warm  fpirit  of  wine,  and  emollients,  are  of  infinite  krvice. 
Leeches  may  be  alfo  applied  to  exhauii  the  blood  ;  if  they  are  not 
at  hand,  and  the  parts  are  inflamed,  the  lancet  mull:  be  ufed  ;  then 
dreffings  mult  be  made  with,  tire  lint,  with  compreffes,  and  theT 
bandage* 

if  the  cafe  requires  the  affifiance  of  a  furgeorv,  to-checft  the  has-  , 
morrhage  a  cooling  purge  may  be  adminiltered  ;  and  five  or  fix 
hours  before  the  operation,  inject  a  clyfter  then  laying  the  patient 
with  his  belly  aerofs  a  bed  or  table,  let  am  affifiant  feparate  the  nates,, 
then  the  operator  may  tie  up  the  bleeding  veins  with  a  needle  and 
thread  ;  but  if  there  are  tubercles,  take  hold  of  them  with  the  for¬ 
ceps,  and  cut  them  off,  tying  them  up  alfo  ;  but  be  careful  to  leave 
the  final  left  vein  open.  If  the  profulion  ceafes  nut  thus,  apply 
lint,  with  proper  compreffes,  and  the  T  bandage.  If  the  veins 
are  high-in  the  redtum,  diftend  it  with  a  convenient  inftrument  until 
the  veins  can  be  come  at.  If  the  blind  piles  encompafs  the  anus, 

■  fo  as  to  prevent  the  difeharges  by  ftool,  and  to  prove  othervvife  j 
troublefome,  remove  thelargeft  of  th  m  by  a  ligature,  which  may  < 
be  tightened  daily  until  the  tumor  drops  oft  :  but  before  this 
attempr,  let  warm  fpirit  of  wine  be  ufed,  in  order  to  difperle  it. 
if  the  diftended  vein  is  high  and  inflamed,  open  it  with  a  lancet. 

HTMOSTATICA,  (of  ai/xo.  and  w>vn,  1  flop,)  medicines  ufed 
to  itop  haemorrhages. 

HTREDE  ubduQo ,  in  law,  is  a  writ  which  anciently  lay  for 
the  lord,  who,  having  by  right  the  wardfhip  of  his  tenant  under  age,  j 
could  not  obtain  his  body,  as  being  conveyed  away  by  another. 

H.usede  deliberandi,  &c.  a  writ  di ceded  to  the  lheriff,  to  require  I 
one  who.  bad  the  ward  of  another,  to  deliver  bin,  to  the  perfon 
whofe  ward  he  was,  on  account  of  his  land. 

HTRED1PETA,  in  our  ancient  law-books,  the  next  heir. 

H  TRET  ICO  ccmhurcndv,  a  writ  which  anciently  lay  again!!  an 
heretic,  who,  having  been  once  convicted  of  herefy  by  his  bifltop, 
and  having  abjured  it,  afterwards  falling  into  it  again,  or  into  lome 
other,  is  thereupon  committed  to  the  fecular  power. 

By  flat.  2.  Elen.  IV.  cap.  15,  the  diocefan  alone,  without  the  in¬ 
tervention  of  a  fynod,  might  convidt  of  heretical  tenets,  and  un- 
Ed's  the  convidt;  abjured  his  opinions,  or  if  after  abjuration  he  re- 
lapfed,  the  fheriff  was  bound  ex  officio-,,  if  required  by  the  bifhop,  to 
commit  the  unhappy  victim  to  the  flames,  without  waiting  for  the 
confentof  the  crown.  This  writ  remained  in  force,  and  wasadtu- 
ally  executed  on  two  Anabaptifts  in  the  feventh  of  Elizabeth,  and  on 
two  Arians  in  the  ninth  of  James  I. 

HAGGAI,  a  canonical  book  of  the  Old  Teftament,  fb  called 
from  the  prophet  of  that  name,  who  in  all  probability  was  bom  at 
Babylon,  from  whence  he  returned  to  Judea  with  Zerubbabel. 

This  prophet,  in  thefeeond  year  of  Darius,  or  the  five  hundred 
and  twentieth  before  Chrift,  exhorted  the  Jews,  after  their  return 
from  their  captivity,  to  finilh  rebuilding  the  temple,  which  they  had 
intermitted  for  fourteen  years.  His  remonftrances  had  the  deiired 
effedt  ;  and  to  encourage  them  to  proceed  in  the  work,  he  allured 
them  from  God,  that  the  glory  of  this  latter  houfe  Ihould  exceed  the 
glory  of  the.  former  ;  which  was  accordingly  fulfilled  w.hen  Chrift, 
the  Meffiah,  honoured  it  with  his  prefence  :  for  with  refpedt  to  the 
building,  this  latter  temple  was  not  to  be  compared  with  the  tirlt  for 
magnificence.  See  Dr.  WRIGHT’*  New  Commentary  on  the  Bible. 

HAGGARD,  in  falconry,  a  hawk,  or  falcon,  not  taken  in 
the  neft  ;  but  after  file  had  been  enured  to  liberty,  and. preying  for 
herfelf.  The  word  is  fometimes  figuratively  applied  to  a  man  who 
becomes  hardy  and  proud,  in  confidence  of  the  place  he  is  in. 

HAQGS,  a.  kind  of  fiery  meteor  appearing  on  men’s  hair,  or 
horfe’s  manes  :  now  known  to  be  electrical  phenomena. 

HAGIOGRAPHA  (of  ay 1®-,  holy,  and  yyafu^  I  write),  a  name 
gi  ven  to  part  of  the  books  of  feripture,  called  by  the  Jews  Celubwu 
See  the  article  Canon. 

The  Jews  divide  the  facred  writings  into  three  elafles:  the  Law, 
which  comprehends  the  five  books  otMofes  the  Prophets,  which 
they  call  Neviim ;  and  the  Ctuvim ,  D'DIPO ,  called  by  the  Greeks, 
&c.  Hagiographa ;  comprehending  the  books  of  Pfalnis,  Proverbs, 
Job,  Daniel,  Ezra,,  including  alfo  the  books  of  Nehemiah,  Chro¬ 
nicles,  Canticles,  Ruth,,  the  Lamentations,  Eccleliaftcs,  and 
Either. 

HAGIOSIDERON,  (of  kyi and  <nJ*!f<&-,iron,)in  the  Greek  | 
church,  a  name  given  to  an  inftyument  made  of  iron,  ufed  by  the 
Greeks,  under  the  dominion  of  the 'Lurks,,  to  fupply  the  place  of 
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bells,  the  ufe  of  which  :s  prohibited.  It  is  a  plate  of  iron  abou* 
three  inches  broad,  and  fixteen  long,  faitened  by  the  middle  to  a 
chain  or  cord,  and  hung  at  the  church  door  ;  on  this  thev  ftrike  with 
an  iron-  hammer  with  a  kind,  of  rneafure  or  cadence  that  is  not  dila- 
greable... 

HAIL,  grandly  in  phyfiology,  a  watery  concretion  in  the  form 
of  pellucid  white  globules,  that  fall  from  the  air. 

It  is  thought  to  be  drops  of  rain  frozen  in.  their  pnffage  through 
the  middle  region  :  or,  according  to  the  Cartefians,  the  fragments  of 
a  frozen  cloud,  half  melted,  precipitated  and  congealed  again. 

Hail  is  of  various  figures,  according  to  the  degrees  of  heat  or  colei 
of  the  air  through  which  the  liquified  clouds  pal’s.  It  frequently  at¬ 
tends  thunder  and  lightning  ;  the  nitre  that  contributes  to  the  one, 
having  alfo  a  large  lhare  in  the  prod udf ion  of  the  other. 

In  mountains,  Aa/7-llones,  as  well  as  drops  of  rain,  are  very  fimalt  ; 
and  authors  agree  in  this  one  circumftanee,that  the  more  intenfe  is 
the  eledfricity  that  forms  them,  the  larger  they  are. 

HALLE,  a  lea-term,  fignifying  the  calling  to  a  fhipat  a  di fiance, 
in- order  to  board  and  examine  her  lading,  or  elle  to  l’aluteher,  and 
with  heF  well. 

HAIR,  erims,  or  capiUus,  a  fort  of  tegument  for  the  gresteft  part 
of  animals.  It  is  found  on  all  parts  of  the  human  body,  except  the 
foies  of  the  feet  and  palms  of  the  hand. 

Hair  properly  lives  and  receives  nutriment  to  diftend  it,  like  the 
other  parts  of  the  body  ;  however,  this  growth  is  of  a  different  kind 
from  that  of  the  rclt  of  the  body,  and  is  not  immediately  derived 
therefrom,  nor  reciprocated  therewith.  It  grows  like  plants  out  of 
the  earth,  or  as  fome  plants  fiioot  from  the  parts  of  others  ;  Irony 
whieh,:though  they  draw  the  nutriment, each  has  it’s  dilUndt  life  and 
©economy. 

Hairs  are  obferved1  by  the  ntikrofeope  to  be  hollow  and  fuirvifhcd 
with  a  multitude  of  vclfels  and,  however  they  appear  imooth  to 
the  naked  eye,  the  microfeope  fbews  them  to  be  knotted  like  fome 
forts  of  grafs,  and  to  fend  out  branches  from  their  joints. 

The  branching  of  the  hair  is  pretty  vifible  a-t  the  extremities  bv 
the  help  of  a  microfeope  ;  for  it  is  very  apt  to  fplit,  efpecially  if 
worn  too  long,  or  kept  too  dry  ;  and  by  the  fame  means  it  appears 
like  a  brufii. 

Each  hair  has  a  li  ttle  bulbous  or  oval  root  in  the  fkm,  which  is 
fometimes  plucked  away  with  it.  The  hair  is  commonly  reputed 
an  excrement,  and  whatever  the  nature  ofit’s  nourilhment  may  be* 
it  leems  to  be  more  fimple  than  the  otlrer  humours  of  the  body  e 
for  long  after  death,  when  all  the  other  parts  and  humours  are  cor-* 
rupted,-  rhe  hair  will  vegetate. 

1  he  lize  of  hair  depends  on  the  magnitude  of  the  pores  they 
iflue  from  :  if  thofe  be  final!,  thefe  are  fine  ;  if  the  pores  are  ftrait* 
the  hairs,  are  fo  too  j  it  thole  be  oblique  or  finuous,  the  hair  is  curled. 

I  heir  length  depends  on  the  quantity  of  the  proper  humour  to  feed 
them  ;  and  tiieir  colour  01,1  the  quality  of  that  humour  :  whence  at 
different  periods  of  life  the  colour  ufually  differs.. 

Hair,  lince  perukes  havebeenin  ufe,  makes  a  confiderablc  article 
in  commerce.  1  hat  of  the  growth  of  the  northern  countries  is 
much  prelcrred  to  that  of  the  more  fouchern  ones. 

I  iie  merit  of  good  hair  confills  in  it’s  being  well  fed,  and  neltff$r 
too  eoiivle  nor  too  fiender  ;  the  bignefs  rendering  it  left  fufceptible  of 
an  artificial  curl,  and  difpoling  it  rather  to  frizzle  ;  and  the  fmall-' 
nels  making  it’s  curl  of  too  fhort  duration.  It  Ihould  bt  about 
twenty-five  inches  long  p  and  as  it  falls  fhort  of  this,  it  decieafes 
in  value. 

Hair  is  fold  from  five  fhillings  to  five  pounds  art  ounce,  accord¬ 
ing  to  it’s  quality.  1  he  grey  is  the  molt  valuable  j  next  to  that,the 
white,  &c. 

I  he  icarcity  of  grey  and  wlnte  EnVputthc  dealers  into  that  com¬ 
modity  upon  artificial  methods  of  rendering  hair  of  thefe  colours. 

1  hey  lp read  the  hair  to  bleach  on  the  grals,  after  waffling  it  firft  in 
a  lixivious  water :  they  alfo  dye  hair  with  bizmuth  ;  both  which  ar¬ 
tifices  are  detehled  by  boiling  and  drying  it. 

formerly  the  peruke-makers  made  no  difference  between  the  ends 
of  the  hair,  but  curled  and  wove  them  by  either  indifferently  ;  but 
this  made  them  unable  to  give  a  fine  buckle,  hair  woven  by  the 
point  never  taking  a  right  curl.  Foreigners  own  thcmfelvesobliged 
to  the  Englifh  tor  this  dilcovery,  which  was  fir.ft  carried  abroad  by 
a  peruke-maker  of  our  country. 

Hair  isaiio  ufed  in  divers  arts  and  raamifadlures. 

'File  hair  of  beavers,  hares,  conies,.  &e.  is  the  principal  matter 
whereof  hats  are  made. 

Spread  on  the  ground,  and  left  to  putrefy  omcorn-lands,  hair,  as 
all  other  animal  fubitanees,  viz.  horns,  hoofs,  blood-,  gatbage,  &e. 
proves  good  manure. 

Hair  alio  makes  an  ingredient  in  the  compofition  of  plaifier, 

HaIr,  in  the  manege,  and  among  farriers,  is  popularly  called 
the  coat ,  and  makes  an  object  of  principal  co-.tideration  in  refpe£E 
of  horles,  &c. 

If  the  hair  of  a  horfe,;  efpecially  that  about  his  neck,  and  parts, 
Uncovered,  be  lleek  and  imooth,, and  dole,  it  is  an,  indication  of  his 
being  in. health,  and  ^ood  cafe  -y  if  rough  and  flaring,  or  any  way 
difcoloured,  it  denotes  a  coldnefs,  poverty,  or  fome  inward  defedt. 
T.  o  make  the  hair  imooth,  fleck,  and  loft,  he  mull  be  kept  warm, 
fweated  olten,aad  when  tvveared,  the  coat  mult  be  well  fcraped,and 
rubbed  down. 

The  hair  growing  on  the  fetlock  ferves  as  a  defence  to  the  promts 
nent  pare  thereof,  in  travelling  onftony  ways,  or  in  trolly  weather. 

If  a  place  be  bare,  or  thin  of  hair ,  os  tire  hair  be  too  fhort,  the 
ancient  farriers  ufed  to  walk  it  with  the  urine  of  a  yogng  boy  ;  and 
after  that  with  a  lye  of  unflaked  lime,  eeruie,  and  litharge.  The 
moderns  have  various  other  ways :  lome  wath  the  parts  with  the 
decoction  of  the  root  althaja  y  others,  with  goat’s  milk,  wherein 
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agrimony  has  been  pounded  ;  others  rub  the  part  with  nettle- 
iced,  bruifed  with  honev-'wate#  and  fait  ;  others  anoint  it  with  the 
juice  of  an  onion,  or  radifh;  others  with  a  mixture  of  alum,  honey, 
goat’s  dung,  and  fwine’s  blood ^  others  with  the  root  of  white  lily, 
boiled  in  oil  ;  others  witli  tar;  oil  of  olives,  and  honey  ;  and  others 
with  green  walnut-fhells  powdered, and  mixed  with  honey,  oil,  and 
wine.  1  o  take  off  hair  in  any  part,  they  apply  a  plailler  made  of 
unfiaked  lime,  boiled  in  water,  with  orpiment  added. 

Hair -balls,  mattes  of  hair  of  different  thapes  and  lizes  found  in 
the  ifomachs  of  cows,  oxen,  calves,  deer,  and  other  animals.  Some 
of  thefe  are  covered  with  a  fmooth,  thin,  hard,  and  fliining  coat 
or  {hell,  and  others  have  no  covering  at  all,  but  {hew  the  naked 
hairs  on  their  furfaces.  Some  are  of  a  cheftnut-brown,  others  of 
„  an  afh  colour,  and  others  of  yet  different  colours.  They  are  often 
found  to  ten  or  eleven  inches  in  circumference,  fometimes  more, 
but  very  often  much  lei's  ;  fome  of  them  are  pretty  fpherical,  others 
of  the  figure  of  a  prolate  fpheroid,  others  oblong  and  comprelfed, 
and  others  regularly  oval.  <  _ 

Hair-balls  are  formed  of  the  hair  of  the  animal,  which  it  has 
licked  off  and  fwallowed,  and  which,  by  the  motion  of  the  lfomach, 
which  in  thefe  creatures  is  very  ftrong  and  frequent,  is  wrought 
and  compacted  together  very  firmly,  and  the  thin,  fmooth,  and  finn¬ 
ing  coat  which  is  found  upon  fome  of  them,  feems  formed  of  the 
llimy  matter  of  the  lfomach. 

Among  calves,  that  fome  have  thefe  hair-balls,  and  others  not, 
feems  in  one  refpeft  owing  to  their  being  the  firlf  or  latter  offspring 
of  the  creature,  fince  thole  that  fuck  of  an  heifer  which  never  had 
a  calf  before,  takeoff  a  large  quantity  of  hair  from  the  paps.  There 
is  always  found  more  or  lei’s  hair  in  the  fourth  ventricle  of  thofe 
calves  that  have  fucked  young  heifers,  which  has  unqueftionably 
been  licked  off  from  the  paps,  andwalhcd  down  with  the  milk,  and 
which  at  times  form  thefe  balls.  See  Balls. 

Hair,  capillus,  in  botany,  is  the  firlf  degree  of  the  Linnxan  feale 
for  meafuring  plants,  or  the  twelfth  part  of  a  line. 

Hair-c/s//;*,  in  military  affairs,  are  large  pieces  of  cloth  made 
with  half  hair  ;  they  are  ufed  for  covering  the  powder  in  waggons, 
or  upon  batteries  ;  as  alfo  for  covering  charged  bombs,  or  hand-gre¬ 
nades,  and  many  other  ufes  in  magazines. 

Hair’s -breadth,  is  accounted  the  forty-eighth  part  of  an  inch. 

.  HAKE,  in  ichthyology,  a  filh  common  in  the  Englilli  and  other 
feas,  and  called  by  authors  the  merlucius  and  htcius  marinus. 
Of  old,  they  dried  and  falted  this  fifli ;  hence  the  proverb,  As  dry  as 
a  hake. 

HALBARD,  or  Halbert,  in  the  art  of  war,  an  offenfive  wea¬ 
pon,  carried  by  the  ferjeants  of  foot  and  dragoons.  It  is  a  fort  of 
l'pear,  the  {haft  of  which  is  about  five  feet  long,  and  made  of  afh, 
or  other  wood.  I  t’s  head  is  armed  with  a  lfeel  point,  edged  onhoth 
fides,  not  unlike  the  point  of  a  two-edged  fword  :  but,  belides  this 
{harp  point,  which  is  in  a  line  with  the  fiiaft,  there  is  a  crofs  piece 
of  fteel,  flat  and  pointed  at  both  ends  ;  but  generally  with  a  cutting 
edge  at  one  extremity,  and  a  bent  lharp  point  at  the  other  ;  fo  that 
it  ferves  equally  to  cut  down,  or  pufli  withal.  It  is  alfo  ufeful  in 
determining  the  ground  betwixt  the  ranks,  and  in  adjufting  the  files 
of  t  battalion. 

HALBERT,  among  farriers,  &c.  is  a  piece  of  iron,  an  inch 
broad,  and  three  or  four  inches  long,  foldered  to  the  toe  of  an  horfe’s 
Ihoe,  that  jets  out  before  ;  to  hinder  a  lame  horle  from  refting  or 
treading  upon  his  toe. 

HALCYON,  in  ornithology,  a  fpecies  of  the  bird  called  king- 
fifher. 

HALCYON-i/rtjj,  dies  alcyonii,  a  phrafe  that  frequently' occurs 
among  writers,  to  denote  a  time  ot  peace  and  tranquillity. 

The  exprefhon  takes  it’s  rife  from  a  fea-fowl,  called  among  na- 
turalifts,  halcyon,  or  alcyon,  which  is  (aid  to  build  it’s  nelt  about 
the  winter  foiltice,  when  the  weather  is  ufually  obferved  to  be  (till 
and  calm. 

To  this  circumflance  the  ancient  poets  often  refer:  thus  The¬ 
ocritus, 

X’  deacoove;  ropeereavh  r a.  kv/mAcc,  r»v  ore  loaharceav , 

Ton  re  volov,  rov  r'  eufov  05  ecrxsciei,  qwxiii  mm,  &c.  Idyll,  vii.  1. 57. 

And  alfo  Ovid, 

Perque  dies  pladdos  hiberno  tempore  feptem , 

Incubat  halcyone  pendentibus  cequore  nidis  : 

Turn  via  tuta  mans  ;  venios  aftodit,  et  arcet 

ALolus  egrcfju.  Met.  lib.  ii. 

Halcyon -days,  according  to  ancient  tradition,  are  the  feven  days 
before,  a£|t  as  many  after,  the  brumal  lblltice  ;  called  alfo  St.  Mar¬ 
tlet's  J'utnWr  :  thefe  are  famous  for  the  calmnefs  of  the  weather, 
which  emboldens  the  hatcyon  to  build,  and  brood  it’s  eggs  on  the 
fucks,  on  the  very  brink  of  the  fea. 

HALE  a  Jloip ,  in'fea-language,  fignifies  to  pull  her  on  fhore. 
To  over-hale  a  rope,  is  to  hale  it  too  fiiff,  or  the  contrary  way. 

HALF -mark,  is  a  noble,  or  6s.  8 d.  In  cafe  a  writ  besbrought, 
and  the  feilin  of  the  demandant,  or  hisanceftor,  alledgcd  ;  thefeifin 
is  not  traverfablc  by  the  defendant,  but  he  muft  tender  the  half¬ 
mark  for  the  inquiry  of  thefeifin. 

Half  -Jcal,  that  ufed  in  chancery  for  fealing  commiflions  todele- 
gates,  upon  any  appeal,  in  ecclefiaftical  or  marine  caufes. 

.HALL,  in  old  writers,  is  ufed  for  a  manlion-houfe  ;  and  to 
this  day,  in  many  parts  of  the  kingdom,  gentlemen’s  feats  are  called 
halts. 

Hall  is  alfo  a  public  building  crc£led  for  the  adminiftration  of 
the  policy  and  juflice  of  a  city  or  corporation.  In  this  fenfe  we  fay, 
the  town -hall,  Guild-hall,  a  company’s  hall,  &c. 

Hall  is  like  wife  particularly  ufed  for  a  court  of  juflice  ;  or  an 
edifice  where  there  is  one  or  more  tribunals.  In  Weftminlter-/.W/ 
arc  held  the  great  courts  of  this  kingdom,  namely,  the  king’s  bench, 
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chancery,  common-pleas,  and  exchequer  :  and  in  adjoining  apart¬ 
ments  is  likewife  held  the  high  court  of  parliament. 

HALLAGE,  a  fee  or  toll  paid  for  cloth  brought  to  be  fold  in 
Blackwell  Hall,  London. 

HALLELUJAH,  a  word  vyhich  denotes  rejoicing,  fometimes 
fung  or  rehearfed  at  the  end  of  verfes  on  fuch  occafions. 

The  word  is  a  compound  of  two  Hebrew  words  joined  together: 
one  of  them  hallelu,  and  the  other  rp  jab  ;  an  abridgment 

of  the  name  of  God,  iTiiT1  Jehovah.  The  firlf  fignifies  laudate, 
praife  ve  ;  and  the  other,  Dominum,  the  Lord. 

Sr.  Jerom  firft  introduced  the  word  hallelujah  into  the  church 
fervice  :  for  a  confiderable  time  it  was  only  ufed  once  a  year  in  the 
Latin  church,  viz.  at  Ealfer  ;  but  in  the  Greek  church  it  was  much 
more  frequent.  St:  Jerom  mentions  it’s  being  fung  at  the  inter¬ 
ments  of  the  dead,  which  ftill  continues  to  be  in  that  church,  as  alfo 
on  fome  occafions,  in  the  time  of  Lent. 

The  fourth  council  of' Toledo  forbids  thefingingit  not  only  during 
Lent,  but  on  all  other  days  of  falling  ;  and  by  the  fame  council  it 
is  appointed  to  be  fung  after  reading  of  the  gofpel.  It  was  alfo 
fung  at  funerals,  as  St.  Jerom  informs  us  in  his  epitaph  of  Fabiola, 
where  he  fpeaks  of  the  whole  multitude  finging  plalms  together,  and 
making  the  golden  roof  of  the  church  {hake  with  echoing  hallelujahs. 
See  Dr.  WRIGHT’s  Expolition  of  the  Common  Prayer  Book. 

HALLIARDS,  in  a  fhip,  the  ropes  or  tacks  ufually  employed 
to  hoift  or  lower  any  fail  upon  it’s  refpedfive  maft,  or  flay. 

HALO,  in  phyliology,  a  meteor  in  form  of  a  luminous  ring  or 
circle,  of  various  colours,  appearing  round  the  bodies  of  the  l’un, 
moon,  planets,  or  fixed  ftars. 

That  round  the  moon  is  the  moft  ufual,  and  is  alfo  called  : corona , 
crown.  See  MILLAR’s  Natural  History. 

Thefe  haloes  are  fometimes  white, and  fometimes  coloured  like  the 
rainbow  ;  but  their  colours  are  more  dilute  than  thofe  of  the  rain¬ 
bow,  and  they  are  in  a  different  order,  according  to  their  lize. 
Sometimes  only  one  is  vifible,  and  fometimes  feveral  concentric 
haloes  or  coronas  appear  at  the  fame  time.  They  are  very  various  in 
their  lize;  thofe  which  have  been  feen  about  Sirius  and  Jupiter 
were  never  more  than  3,  4,  or  5  degrees  in  diameter  ;  thole,  alfo, 
which  furround  the  moon,  are  iometimes  no  more  than  3  or  5  de¬ 
grees  ;  but  thefe,  as  well  as  thofe  which  furround  the  fun,  are  of 
very  different  magnitudes,  fome  of  them  being  90“,  or  even  larger, 
and  their  diameters  vary  during  the  time  of  oblervation. 

Sir  Ifaac  Newton  obferves,  that  the  light  which  comes  through 
drops  of  rain  by  two  refractions,  without  any  reflection,  ought  to 
appear  ftrongeft  at  the  diltance  of  about  26  degrees  from  the  fun, 
and  to  decay  gradually  both  ways,  as  the  diltance  from  him  in- 
creafcs  and  decreafes  ;  and  the  lame  is  to  be  underftood  of  light, 
tranfmitted  through  fpherical  hail-ltones.  And  if  the  hail  be  a  little 
flatted,  as  is  often  the  cafe,  the  light  tranfmitted  may  grow  fo 
ffrong  at  a  little  lefs  diftance  than  that  of  26  degrees,  as  to  form  an 
halo  about  the  fun  or  moon,  ;  which  halo,  as  often  as  the  hail- 
ftones  are  duly  figured,  may  be  coloured  ;  and  then  it  muft  be 
made  red  within  by  thelcalt  refrangible  rays,  and  blue  without  by 
the  moft  refrangible  ones,  efpeciallyif  the  hail-ftones  have  Spake 
globules  of  fnowin  their  center,  to  intercept  the  light  within  the 
halo,  as  Huygens  has  obferved,  and  make  the  infide  thereof  more 
diltinCtly  defined  than  it  would  otherwife  be.  Such  hail-ftones, 
though  ipherical,  by  terminating  the  light  by  fnow,  may  make  an 
halo  red  within  and  colourlefs  without,  and  darker  in  the  red  than 
without,  as  haloes  ufed  to  be  ;  for  of  thole  rays  which  pafs  clofe  by 
the  fnow,  the  rubiform  will  be  leaft  refraCted,  and  fo  will  come  to 
the  eye  fn  the  direelert  lines. 

Thus  Sir  Ifaac  Newton  accounted  for  the  larger  and  lefs  variable 
appearances  of  haloes ;  but  he  conlidered  the  lefs  and  more  variable 
appearances  as  depending  on  the  fame  caufe  with  the  colours  of  thin 
plates,  if  the  diameter  of  a  fmall  drop  or  globule  of  water  be 
about  the  500th  part  of  an  inch,  fo  that  a  red-making  ray,  in 
palling  through  the  middle  of  this  globule,  has  250  fits  of  eafy 
tranfmiftion  within  theglobule  ;  and  all  the  red-making  rays,  which 
are  at  a  certain  diltance  from  this  middle  ray  round  about  it, 
have  249  fits  within  the  globule  ;  and  all  the  like  rays,  at  a  cer¬ 
tain  farther  diftance  round  about  it,  have  248  fits  ;  and  all  thefe  at 
a  certain  farther  diltance  247  fits,  and  fo  on  ;  thefe  Concentric 
circles  of  rays,  after  their  tranfmiflion,  falling  on  a  white  paper, 
will  make  concentric  rings  of  red  upon  the  paper,  fuppoling  the 
light  which  palfes  through  one  Angle  globule  ltrong  enough  to  be 
fenlible  ;  and  in  like  manner,  the  rays  of  other  colours  will  make 
rings  of  other  colours.  Suppofe,  now,  that  in  a  fair  day  the  fun 
fhould  fhine  through  a  thin  cloud  of  fuch  globules  of  water  or  hail, 
and  that  the  globules  are  all  of  the  fame  lize,  the  fun  feen  through 
this  cloud  ought  to  appear  l’urrounded  with  the  like  concentric 
rings  of  colours,  and  the  diameter  of  the  firft  ring  of  red  Ihould  be 
7  that  of  the  fecond  iof,  that  of  the  third  12“  33' ;  and  accord¬ 
ing  as  the  globules  of  water  are  bigger  or  lefs,  the  ring  Ihould  be. 
lets  or  bigger. 

This  curious  theory  was  confirmed  by  aftual  obfervation  in  June 
1692,  when  the  author  law  by  reflexion  in  a  velfel  of  Itagnated 
water,  three  haloes ,  crowns,  or  rings  of  colours  about  the  fun,  like 
three  little  rainbows  concentric  to  his  body.  Thefe  crowns  inclofed 
one  another  immediately,  fo  that  their  colours  proceeded  in  this 
continual  order  from  the  fun  outward  :  blue,  white,  red;  purple, 
blue,  green,  pale  yellow,  and  red  ;  pale  blue,  pale  red.  The  like 
crowns  appear  fometimes  about  the  moon.  The  more  equal  the 
globules  ot  water  or  ice  arc  to  one  another,  the  more  crowns  of  co-* 
lours  will  appear,  and  the  colours  will  be  the  more  lively.  See  fur¬ 
ther  on  this  lubject  in  the  Syltem  ofORTics. 

Halo,  in  anatomy,  a  name  given  to  that  round  red  circle  about 
the  nipples  of  women. 

HALT,  in  war,  a  paufe  or  flop  in  the  march  of  foldiers. 
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HALTER,  in  the  manege,  a  headftall  of  Hungary  leather, 
mounted  with  one,  and  fometimes  two  (traps,  with  a  fecond  throat- 
band,  if  the  horfe  is  apt  to  unhalter  himfelf. 

Halter -cafi,  among  farriers,  an  excoriation  of  the  paftern.oc- 
cafioned  bv  a  horfe ’s  endeavouring  to  ferub  the  itching  part  of  his 
body  near  the  head  and  neck,  when  one  of  his  hinder  feet  entan¬ 
gling  in  the  halter,  he  fometimes  receives  very  dangerous  hurts  in 
the  hollow  of  his  pattern  by  his  ftruggling  to  difengage  himfelf* 

For  the  cure  of  this,  take  linfeed  oil  and  brandy,  of  each  an  equal 
quantity  ;  (hake  them  together  in  a  bottle  till  they  are  well  mixed, 
and  anoint  the  playe  morning  and  evening,  having  firft  cut  away 
the  hair  ;  but  care  muft  be  taken  to  keep  the  foot  very  clean. 

Halter-/?^,  or  firing,  a  cord  or  long  (trap  of  leather,  made  fa(t 
to  the  headftall  and  to  the  manger,  to  tie  the  horfe. 

HAL TERIST./E,  in  antiquity,  a  fort  of  players  at  difeus,  fo 
denominated  from  a  peculiar  kind  of  difeus,  by  the  Greeks  called 
and  by  the  Latins  halter. 

HALTING,  among  farriers.  See.  is  an  irregularity  in  the  motion 
of  a  horfe,  arifing  from  a  lamenefs  or  other  injury  in  the  fhoulder, 
leg,  or  foot ;  which  leads  him  to  fpare  the  part,  or  ufe  it  too  timo- 
roufly. 

An  acquaintance  with  this  diforder,  in  it’s  feveral  circumftances, 
is  a  thing  of  great  extenfiin  the  affairs  of  the  manege  ;  for  which 
reafon  we  (hall  add  the  principal  points  relating  to  it.  If  a  horfe 
halts,  it  is  either  before,  in  which  cafe  his  complaint  lies  either  in 
the  fhoulder,  the  legs  or  feet;  or  behind,  where  it  mult  lie  in  the  hip, 
ham,  or  the  like. 

j.  The  figns  which  indicate  it  in  the  fhoulder,  are,  his  not  lifting 
tip  his  leg,  but  trailing  it  on  the  ground,  or  his  catting  one  leg 
more  than  the  other,  and  with  his  knee,  in  a  manner,  unbent. 
Add,  that  in  turning  fhort  he  will  vifibly  favour  the  leg  on  the 
lame  fide.  Again,  if  the  ailment  be  found  on  the  fhoulder,  it  muft 
either  be  in  the  top  of  the  lhoulder-blade,  called  the  withers, 
which  is  known  by  his  halting  molt  when  a  perfon  is  on  his  back, 
his  fhrinking  much,  and  offering  to  bite  when  griped  and  handled 
about  the  top  of  the  lhoulder-blade,  or  in  the  bottom  of  the  Ihoul- 
'der-blade,  joining  to  the  marrow-bone,  which  is  the  fore-pitch  of 
the  breaft,  which  is  known  by  his  treading  his  fteps  thick,  and 
fhrinking,  ready  to  fall  down,  when  prelfed  in  that  part ;  or  in  the 
elbow,  which  joins  the  marrow-bone  to  the  leg,  which  is  known 
by  wincing  and  taking  up  his  foot  when  pinched  there. 

2.  If  the  grievance  be  in  the  legs,  it  either  lies  in  the  knee,  or 
paftern  joint,  which  he  difeovers  by  refufingto  bow  the  one  or  the 
other,  and  going  ftifffy  on  it ;  or  in  the  fhank,  which  isdifeovered 
by  fome  fplint,  ferew,  wind-gall,  or  other  vifible  malady  thereon. 

3.  It  it  be  in  the  foot,  it  is  either  in  the  coronet  and  owing  to 
fome  ftrain,  or  to  be  diftinguifhed  by  fome  tumour  or  breaking 
thereon,  or  it’s  appearing  hot  and  burning  to  the  touch  ;  or  in  the 
heel,  owing  to  an  over-reach  or  the  like,  and  vifible  to  the  eye  ; 
as  alfo  by  his  treading  altogether  on  his  toe;  or  in  the  quarters, 
between  the  middle  of  the  hoof  and  the  heel,  which  is  known  by 
his  halting  more  when  on  the  edge  of  a  bank  than  when  on  plain 
ground.  This  is  fometimes  occafioned  by  being  pricked  with  a 
nail  in  the  fhocing  ;  and  the  faulty  nail  is  diftinguifhed  by  pinching 
the  head  of  each  nail,  and  the  hoof  together,  with  a  pair  of 
pincers. 

HAM,  a  Saxon  word,  fignifying  a  houfe  or  dwelling  place. 

Ham  is  alfo  ufed  to  denote  a  ftreet  or  village.  Hence  the  names 
of  many  of  our  towns  end  wdth  it ;  as  Nottingham,  Buckingham, 
Waifingham,  & c. 

Ham  is  alfo  a  part  of  the  leg  of  an  animal  ;  being  the  inner  or 
hind  part  of  the  knee,  or  the  ply  or  angle  in  which  the  leg  and  thigh, 
when  bent,  incline  to  each  other. 

Ham,  in  commerce,  Sec.  is  ufed  for  a  leg  or  thigh  of  pork,  dried, 
feafoned,  and  prepared  to  make  it  keep,  and  to  give  it  a  brifk  agree¬ 
able  flavour. 

Weftphalia  hamr,  fo  much  in  vogue,  are  prepared  by  faltingthem 
with  falt-petre,  prefling  them  in  a  prefs  eight  or  ten  days,  then 
deeping  them  in  juniper  water,  and  drying  them  by  the  fmoke  of 
juniper-wood. 

A  ham  may  be  falted  in  imitation  of  thofe  of  Weftphalia,  by 
fprinkling  a  ham  of  young  pork  with  fait  for  one  day,  in  order  to 
fetch  out  the  blood  ;  then  wiping  it  dry,  and  rubbing  it  with  a 
mixture  of  brown  fugar,  a  quarter  of  a  pound  of  falt-petre,  half  a 
pint  of  bay-falt,  and  three  pints  of  common  fait,  well  ftirred  to¬ 
gether  in  an  iron  pan  over  the  fire  till  they  are  moderately  hot :  let 
it  lie  three  weeks  in  this  falting,  and  be  frequently  turned,  then  dry 
it  in  a  chimney. 

HAMADRYADES,  in  heathen  theology,  certain  rural  deities; 
being  nymphs  of  the  woods,  whofe  lives  depended  on  certain  trees, 
together  with  which  they  were  fuppofed  both  to  be  born  and  to  die. 

HAMELING,  or  hum-firinging,  the  aft  of  cutting  the  great  ten¬ 
don,  called  the  ham-firing. 

HAMLET,  a  diminutive  of  ham,  fignifies  a  fmall  village,  or 
part  of  a  parifh.  The  word  formerly  denoted  the  feat  of  a  free¬ 
holder. 

HAMMER,  an  inflrument  of  iron,  with  a  handle  of  wood,  ufed 
.in  moft  mechanic  arts,  to  beat,  ftretch,  drive,  Sec. 

There  are  feveral  forts  of  hammers  ufed  by  blackfmiths  ;  as, 
X.  The  han A-hammer,  which,  is  of  luch  weight,  that  it  may  be 
wielded  or  governed  with  one  hand  at  the  anvil.  2.  The  hand- 
lledge,  ufed  with  both  hands,  and  feldom  lifted  above  the  head. 
•3.  The  about- Hedge,  which  is  the  biggeft  hammer  of  all,  and  held 
by  both  hands  at  the  fartheft  end  of  the  handle,  and  being  fwung  at 
arm’s-length  over  the  head  is  made  to  fall  upon  the  work  with  as 
heavy  a  blow  as  poffible.  There  is  alfo  another  hammer  ufed  by 
fmiths  called  a  rivetting  hammer,  which  is  the  fmalleit  of  all,  and 
is  feldom  ufed  at  the  forge,  unlefs  upon  fmall  work. 
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Carpenters  and  joiners  have  likewife  hammers  accommodated  to 
their  feveral  purpofes. 

HAMMERING,  the  aft  of  beating  or  extending,  and  faftiion- 
ing  a  body  under  the  hammer* 

Hammering,  in  coining.  A  piece  of  money,  or  a  medal,  is  faid 
to  b ehamrhcrcd  when  ftruck,  and  the  itnpreffion  given  with  a  ham¬ 
mer,  and  not  with  a  mill. 

HAMMOCK,  among  failors,  a  piece  of  canvas  about  fix  feet 
long,  and  three  wide,  drawn  together  at  the  two  ends,  and  hung 
horizontally  under  the  dock  for  the  failors  to  deep  in.  In  time  of 
battle,  they  are  fttongly  fattened  and  laid  above  the  rails  on  the 
quarter-deck  and  fore-cattle,  to  barricade  and  prevent  the  execution 
of  fmall  (hot. 

HANAPER,  or  Hamper,  ah  office  in  chancery,  under  the  di- 
reftion  of  a  matter,  his  deputy  and  clerks:  anfwering,  in  fome  mea- 
fure,  to  the  Roman  fifctis. 

HanAper,  clerk  of  the,  ftyled  likewife  warden  of  the  hanaper,  an 
officer  who  receives  all  money  due  to  the  king  for  feals  of  charters, 
patents,  commiffions,  and  writs,  and  attends  the  keeper  of  the  feal 
daily  in  term  time. 

HANCES,  in  a  fhip,  are  falls  or  defeents  of  the  fife  rails,  which 
are  placed  from  the  (tern  down  to  the  gangways. 

HAnces,  in  architefture,  are  the  ends  of  elliptical  arches,  which 
are  arcs  offmaller  circles  than  the  fcheme  or  middle  part  of  the  arch. 

HAND,  mams,  in  anatomy,  the  extreme  part  of  the  arm.  bee 
the  article  Arm. 

The  bones  of  the  hand  are  th.ofe  of  the  carpus,  metacarpus,  and 
fingers,  with  the  ofla  fefamoidea.  The  gibbous  of  convex  part  of 
the  two  firft  of  thefe  bones,  conftitutes  the  back  of  the  hand ;  and 
the  hollow  part,  the  palm.  Their  bodies  are  placed  diftant  from 
each  other,  and  the  interftices  between  them  are  filled  up  with  the 
mufcles  called  mufeuli  interoffei,  ferving  to  move  the  fingers. 

The  mechanifm  of  the  band  is  admirably  contrived  to  anfwer 
the  manifold  ufes  and  occafions  wherein  it  is  employed,  being  made 
up  not  only  of  nerves,  mufcles,  Sec.  but  a  great  number  of  little 
bones,  all  curioufly  jointed  into  each  other :  whence  it’s  extraordi¬ 
nary  flexibility,  which  enables  it  to  lay  hold  of  adjacent  bodies. 

Hand,  luxation  of  the,  in  furgery.  The  hand  is  faid  to  be  lux¬ 
ated  forwards,  or  inwards,  when  it  recedes  from  the  mufcles  that 
bend  the  fingers  ;  the  luxation  is  faid  to  be  backward,  when  it  de¬ 
parts  from  the  mufcles  which  extend  the  fingers;  and  when  the  car¬ 
pus  makes  a  tumournear  the  thumb,  andcavity  near  the  little  finger, 
the  luxation  is  faid  to  be  outward.  To  reduce  luxations  of  the  hand, 
it  muft  be  fufficiently  extended  by  two  afliftants;  one  of  which  is  to 
lay  hold  of  the  hand,  and  the  other  of  the  humerus,  pulling  in  op- 
pofite  direftions  ;  then  the  part  of  the  hand  where  the  finus  is,  muft 
be  placed  on  a  flat  table,  that  whatever  (ticks  out  may  be  deprelfcd 
by  the  furgeon,  and  the  hand  reduced  into  it’s  natural  ftate. 

Hand,  in  falconry,  is  ufed  for  the  foot  of  the  hawk.  To  have  a 
clean,  ftrong,  {lender,  glutinous  hand ,  well  clawed,  are  fome  of  the 
good  qualities  of  a  hawk,  or  falcon. 

Hand,  in  the  manege,  is  a  term  varioufly  ufed.  Sometimes  it 
(lands  for  the  fore-feet  of  a  horfe. 

Hand  is  alfo  ufed  for  a  divifion  of  the  horfe  into  two  parts,  with 
refpeft  to  the  rider’s  hand.  The  parts  of  the  fore-hand  are  the  head, 
neck,  and  fore-quarters  ;  and  thofe  of  the  hind-hand  include  all  the 
other  parts  of  the  horfe. 

Spear-hand,  or  [word-hand,  is  ufed  for  a  horfeman’s  right  hand ; 
and  bridle-hand  for  the  horfeman’s  left  hand. 

Ahorfemanisfaidto  have  no  hand,  when  he  only  makes  ufe  of  the 
bridle  unfeafonably ;  not  knowing  how  to  give  the  aids,  or  helps,  of 
the  hand  with  diferetion. 

To  keep  ahorf c  upon  the  hand,  fignifies  to  feel  him  in  theftay  up¬ 
on  the  hand,  and  to  be  always  prepared  to  avoid  any  furpriie  from 
him.  When  the  horfe  obeys  and  anfwers  the  effefts  ot  the  hand, 
he  is  faid  to  refi  well  upon  the  hand. 

A  good  horfeman  ought  to  have  a  light  hand,  i.  e.  he  ought  only 
to  feel  the  horfe  upon  his  hand,  fo  as  to  refift  him  whenever  he  at¬ 
tempts  to  flip  from  it ;  and  as  foon  as  he  has  made  his  refiftance,  he 
ought  to  lower  the  bridle,  infteadof  cleaving  to  it.  If  a  horfe,  by  a 
too  great  eagernefs  to  go  forward,  preffes  too  much  upon  the  hand,  it 
ought  to  be  flackcned  at  certain  times,  and  at  other  times  to  be  kept 
hard,  in  order  to  difappoint  him  from  continually  prefling  upon  the 
bit.  This  facility,  or  liberty,  of  the  horfemen,  of  flackening  or  ftit- 
fening  the  hand,  makes  what  they  call  a  good  hand.  A  horfe  is  faid 
to  force  the  hand,  when  he  does  not  fear  the  bridle,  but  runs  aw'ay  in 
fpite  of  the  rider.  To  work  a  horfe  upon  the  hand,  is  to  manage  him 
by  the  effefts  of  the  bridle,  withoutany  other  helps,  except  thecal  ves 
of  the  legs.  To  be  heavy  upon  the  hand,  is  underftood  of  a  horfe, 
which,  oh  account  of  the  foftnefs  of  his  neck,  the  weaknefs  of  his 
back,  the  largenefs  of  his  head,  and  the  weight  of  his  fore-quarters, 
or  his  wearinefs,  throws  himfelf  upon  the  bridle,  without  making 
any  refiftance,  or  effort,  to  force  the  horfeman’s  hand.  To  make  a 
horfe  right  upon  the  hand,  and  free  in  the  fiay  or  refi,  he  muft  be 
taught  to  know  the  hand  by  degrees,  and  gemle  methods ;  the  horfe¬ 
man  muft  turn  him,  or  change  hands  ;  (lop  him,  and  manage  with 
dexterity  the  appui,  or  preffure  of  his  mouth,  fo  as  to  make  hip  fuf- 
fer  cheerfully  and  freely  the  effeft  of  the  bit-mouth, without  refilling 
or  refting  heavy  upon  the  hand.  n 

To  flack  or  yield  the  hand,  is,  to  flackcn  the  bridle.  To  hold  up  or 
fufiain  the  hand,  is,  to  pull  the  bridle  in.  do  guide  a  horje  by  the  hand, 
is,  to  turn  or  change  hands  upon  one  tread.  To  make  a  horfe  part 
from  the  hand,  or  fuller  him  to  flip  from  the  hand,  is,  to  put  on  at  lull 
fpeed.  To  make  a  horfe  part  right  from  the  hand,  he  (houid  not  put 
himfelf  upon  his  back  or  reins,  but  bring  down  his  hips.  A  horie 
is  faid  to  turn  upon  all  hands,  when  he  is  not  reliy  lor  one  hand. 

Hand,  harmonica /,  in  mufic,  is  ufed,  by  fome  writers,  lor  the 
ancient  diacramma,  or  fcale  of  mufic,  upon  which  they  learned  toluig. 
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The  reafort  of  the  appellation  was,  that  Guido  Aretin,  upon  i  n¬ 
venting  the  notes,  ut,  re,  mi,  fa,  fol,  la,  difpofed  them  on  the  fin¬ 
gers  of  the  figure  of  a  hand  ftretched  out.  He  changed  the  letters 
of  the  alphabet,  ufed  till  that  time  to  exprofs  the  notes,  for  thefe 
fix  fyllables,  which  he  took  out  of  the  firft  ftrophe  of  the  hymn  of 
St.  John  Baptift,  compofed’  by  Paulus  Diaconus.. 

Ut  quearit  la /is  xzfonare  fibris 
TS/li-ra  gejlorum  fa-muli  tuorum, 

8o\-ve  pollute  fa-bii  reatum, 

Santte  Joannes.- 

Literally:  “  Holy  John,  remove  all  guilt  from  the  polluted- lips 
of  thy  fervant,  that  they  may  with  yielding  fibres  freely  found  forth 
thy  wonderful  a£ts.” 

'Hand  of  jujlice,  is  afeeptre,  or  batoon,  a  cubit  long,  having  an- 
ivory  hand -at  the  extremity  thereof;  ufed  as  an  attribute  of  certain 
kings,  wherewith  they  are  painted  in  their  royal  robes;  as  on  the 
coronation  day. 

Hands,  inipofttion  of,  or  laying  on  of  Hands,  fignifies  the  confer¬ 
ring  of  holy  orders  on  a  perfon,  and  ordaining  him  for  the  miniftry. 

JVaf ding  one's  Hands  of  a  thing,  fignifies  the  witneffing  that  a 
perfon  has  no  part  or  concern  in  an  affair;  and  that  he  will  not  be 
anfwerable  for  it :  this  Pilate  did  in  refpedf  of  our  Saviour’s  death. 
In  this  fenfe,.  a  man  is  faid  to  have  clean  hands. 

Hand,  left ..  To  marry  with  th cleft  hand,  is  to  efpoufea  woman 
cf  inferior  degree,  whofe  children,  in  virtue  of  fuch  marriage,  are 
not  to  fucceed  to  the  father,  nor  fhare  with  the  other  children,  but 
a-retobe  contented  with  what  fortune  the  hulband  (hall  appoint  them 
the  next  day  after  marriage.  Such  marriages  obtain  in  Germany. 

Hand,  in  painting,  fculpture,  &c.  is  ufed  figuratively  for  the 
manner  or  ftyle  of  a  mafter. 

Hands  are  borne  in  codt-armour,  dexter  and  JiniJlcr ;  that  is, 
right  and  left ;  expanded  or  open;  &c.  As  the  hands  are  the  moil 
necelfary  parts  of  the  human  body,  fo  they  ferve  to  exprefs  all  forts 
of  actions,  and  even  our  very  thoughts  and  defigns  ;  thus,  joining 
of  hands  is  an  univerfal  token  of  friendfhip,  and  clapping  of  hands  a 
general  mark  of  applaufe. 

Hand  is  alfo  frequently  ufed  in  a  proverbial  fenfe,  and  as  an  ad¬ 
verb:  thus,  hand  over  head,  implies  negligently,  rafihly,  without 
thought  or  caution.  From  hand  to  mouth ,  without  making  any  pro- 
vifion  againft  a  neceflity.  To  hear  in  hand,  to  keep  in  expectation. 
To  be  hand  and  glove,  to  be  very  intimate  and  familiar.  To  give  one’s 
hand,  to  make  peace  or  alliance,  fwear  friendfhip,  or  promife  fecu- 
rity,  &c.  In  fea-language,  they  fay,  hands  thing  this  or  that  way, 
i.  e.  bring  it  or  deliver  it  from  one  to  another  i  they  alfo  fay,  more 
hands  are  wanted,  that  is,  more  men- 

Hand -breadth,  is  ufed  for  a  meafure  of  three  inches. 

Hand -over-hand,  in  the  marine,  is  an  order  to  the  men-,  who 
pull  upon  any  rope,  to  pafs  their  hands  alternately  one  before  or 
above  the  other,  if  they  are  hoifting,  in  order  to  haften  the  fervice. 

Ha'hg  f pikes,  ftrong  wooden  levers  ufed  at  fea  to  traverfe  the  ord¬ 
nance,  or  to  turn  the  windlafs,  in  weighing  up  the  anchor,  &c. 
They  are  more  commodious  than  iron  crows,,  beeaufe  their  length 
allows  a  better  poife. 

Hand,  or  handful,  a  meafure  of  four  inches  by  the  ftandard. 
Th e  hand,  among  jockies,  is  four  fingers  breadth,  and  is  the  meafure 
of  a  fifl  clenched  ;  by  this  the  height  of  horfes  is  meafured. 

A  handful  of  corn,  &c.  is  as  much  as  two  hands ,  when  joined 
together,  will  hold. 

HAND-HABEND,  (from  the  Saxon  bond,  hand  ;  and  habend, 
having,)  an  old  term,  fora  thief  taken  in  the  very  faCl.  When  the 
party  is  taken  with  the  mainor,  or  mainover,  i.  e.  the  thing  (tolen  in 
his  hand,  it  is  a  manifeft  theft. 

Hand-habend  alfo  fignifies  the  right  which  the  lord  has  to 
judge  and  determine  of  this  offence  in  his  court. 

HANDLING,  among  cock-fighters,,  fignifies  the  meafuring  the 
girth  of  a  cock’s  body  by  the  hands. 

HANGING,  a  common  method  of  inflicting  death  on  criminals,, 
by  fufpending  them  by  the  neck,  and  thus  ftrangling  them. 

HANGINGS,  the  linings  of  rooms,  whether  made  of  arras, 
taped: ry,  paper,  or  the  like. 

HAN  K  for  hank,  among  feamen,  a  phrafe  ufed  for  two  fliips 
which  tack  and  make  a  progrefs  to  windward  together. 

HANKS,  in  a  fhip,  are  wooden  rings  fixed  upon  the  flays  of  a 
flop,  in  order  to  confine  the  ftay-fails  to  them  at  different  heights. 

HANKWITE,  or  Hangwite,  a  fine  impofed  for  hanging  a 
felon  or  thief,  without  due  courle  of  law,  or  for  differing  him  to 
efcape  out  of  legal  cuftody.  Thus,  to  be  quit  of  hangwite ,  denotes 
a  freedom  from  the  penalty  above-mentioned. 

HANSE,  or  Hans,  an  ancient  name  for  a  fociety  or  company 
of  merchants  ;  particularly  that  of  certain  cities  in  Germany,  &c. 
hence  called  hanfe  towns. 

I  hefe  are  certain  free  towns  of  Germany',  and  the  North,  united 
in  flnCt  league,  under  laws  and  magidrates  of  their  own  appointing, 
for  the  better  carrying  on  of  commerce,,  and  tor  their  mutual  fafety 
and  adidance.. 

This  company  at  fird  confided  only  of  twelve  towns,  fituate  on 
the  coads  of  the  Baltic  Sea,  or  not  far  from  it.  But  it’s  drength 
and  reputation  increafing,  fcarce  any  trading  city  in  Europe  but 
<k  fired  to  be  admitted  into  it.  A  danding  rule  of  this  confederacy 
feems,  however,  to  have  been,  that  no  city  fhould  be  admitted  into 
rhe  hanfe  league,  but  fuch  as  were  either  dtuated  on  the  fea,  or  on 
forne  navigable  river,  commodious  for  maritime  commerce. 

The  hanfe  was  divided  into  four  claffes,  or  members,  which  were 
thofe  of  Lubeck,  Cologn,  Brunfwick,  and  Pruffia  or  Dantzick. 
1  hefe  tour  cities  were  the  heads  of  the  four  members;  and  Lubeck 
was  the  head  of  the  whole  hanfe. 

The  government  of  the  hanfe  was  at  fird  aridocratical :  then  it 


came  under  the  foie  direction  of  the  grand  mader  of  the  Teutonic 
order ;  and,  at  length,  divers  princes  and  lords  made  intered  for  it. 

The  end  of  the  fourtenth  century,  and  the  beginning  of  the  fif¬ 
teenth,  were  the  mod  flourilhing  times  of  this  alliance. 

HANSEATIC,  fomething  belonging  to  the  Hanfe  alliance. 

HAP,  in  law,  fignifies  to  catch  or  fnatch  a  thing.  Thus  we 
meet  with,  to  hap-  the  poffeffion  of  a  deed-poll,  to  hap  the  rent. 

HAPPINESS,  among  philofophers,  confids  in  the  enjoyment 
not  only  of  the  goods  of  the  body,  as  health,  drength,  neatnefs, 
decency,  &e.  but  alfo  of  the  more  refined  goods  of  the  mind,  as 
knowledge,  memory,  tade,  and  efpecially  the  moral  virtues,  mag¬ 
nanimity,  fortitude,  benevolence,  &c.  See  the  article  Good. 

HAQUEBUT,  Hagbut,  Harqxtebuss,  or  Arqoebuse,  a 
kind  of  fire-arm. 

The  harquebufs  is  properly  of  the  ordinary  length  of  a  mufquet  or 
fowling-piece,  cocked  ufually  with  a  wheel,  Hanzelet  preferibes 
it’s  legitimate  length  to  be  forty  calibres ;.  and  the,  weight  of  it’s  ball 
one  ounce  feven  eighths  ;  it’s  charge  of  powder  as  much. 

HAQUENY,  Hackney,  fignifies  an  ^nbling  horfe. 

HARACH,  in  the  Eadern  revenues,  is  a  poll-tax  laid  on  the- 
Chridians  and  Jews  in  Egypt.  This  had  long  been  in  the  . hands-' 
of  the  janizaries,  but  of  late  has  got  into  rhe  power  of  an  officer, 
called  thence  the  haracb  aga ,.  fent  from  Condantinople.  Before 
this  the  Chridians  paid  but  a  trifle,  by  capitulation  with  fultaa 
Selim,,  and  this  capitulation  the  Coptis  "fay  they  have  in  their  own 
hands  ;  it  was  only  two'  dollars  and  three  quarters  a  head.  The 
great  men  confented  to  this  ;  and  now  they  pay  either  two  or  three 
quarters,  or  five  and  a  half,  or  eleven,  according  to  their  fubflance, 
each  dollar  being  about  half  a  crown.  None  but  perfons  of  fix- 
teen  years  of  age  pay  this  tax. 

HARANGUE,  a'modern  French  name  fora  fpeech,  or  oration, 
i.  e.  a  difeoutfe  made  by  an  orator  in  public. 

The  word  is  alfo  frequently  ufed  in  an  ill  fenfe  ;  viz.  for  a  too 
pompous,  prolix,  or  unfeafonable  fpeech  or  declamation.  In  Homer 
the  heroes  generally  harangue  before  they  come  to  fight :  as,  in  Eng¬ 
land,  criminals  harangue  on  the  fcaffold  before  they  die. 

HARBINGER,  an  officer  of  the  king’s  houfhold,  having  four 
yeomen  under  him,  who  ride  a  day’s  journey  before  the  court  when, 
it  travels,  to  provide  lodgings,  &c. 

HARBOUR,  a  fea-port,  or  a  fiation  where  fbips  may  ride  fafe  at 
anchor. 

To  HarbouE,  popularly  fignifies  to  lodge,  receive,  or  entertain; 
or  to  find  a  retiring  place. 

HARD,  firm,  or  not  eafily  penetrated.  In  a  figurative  fenfe, 
difficult  to  be  undetftood  ;  not  eafy  to  be  accomplished  ;  painful, 
dangerous,  &c. 

Hard  bodies,  in  natural  hiftory.  By  hard  bodies  are  underftood 
fuch  bodies  as  are  abfolutely  inflexible  by  any  fhock  or  collifion- 
Vvhatfoever. 

The  laws  of  motion  for  hard  bodies  are  the  fame  as  for  foft 
bodies  ;  and  thefe  two  forts  of  todies  might  be  comprifcd  under  the 
common  name  of  unelajlic. 

Hard  horfe,  in  the  manege,  one  that  is  infenfible  of  whip  or 
fpur. 

Hard-a-lee,  in  fea-language,  the  fituation  of  the  helm,  when 
puflied  clofe  to  the  lee  fide  of  the  Ship,  either  to  tack  or  keep  her 
head  to  the  wind,  when  lying  by,  or  trying.  It  expreffes  alio  the 
order  to  put  the  helm  in  this  position. 

Harcl-a-weather,  is  the  order  to  put  the  helm  clofe  to  the  weather 
or  windward  fide  of  the  fhip,  and  it  fignifies  this  pofitionof  the  helm. 

HARDENING,  the  aft  of  communicating  a  greater  degree  of 
hardnefs  to  a  body  than  it  had  before.  .  1 

Steel  and  iron  are  hardened  and  tempered  divers  ways,  as  by'the 
hammer  ;  quenching  it,  when  hot,  in  cold  water;  caf z-hardemng, 
&e. 

To  harden  and  temper  Englifli,  Flemifli,  and  Swedifh  Reel,  they 
heat  it  pretty  high,  then  fuddenly  quench  it  in  water,  to  make  it  very 
hard :  Spanifh  and  Venice  fteel  need  only  a  blood-red  heat,  and  then 
be  quenched.  Sometimes  they  rub  ground  indigo  and  fallad  oil  upon 
it  with  a  woollen  rag,  while  it  is  heating,  and  let  it  cool  of  rtfelr.  . 

If  the  fteel  be  too  brittle  for  an  edge,  fpring,  &c.  bring  it  down 
thus  :  take  a  piece  of  grind-ftone  or  whet-ftone,  and  rub  hard  the 
work  on  it  to  take  the  black  feurf  off,  and  brighten  it ;  then  let  it 
heat  in  the  fire,  and  it  will  gradually  change  colour,  coming  firft: 
to  a  light  goldifh  colour,  then  to  a  darker  goldifh  colour,  atjd  at  laft 
to  a  blue  colour :  choofe  which  of  thefe  the  work  requires,  and 
quench  it  fuddenly  in  water. 

Gi/LHardening  is  a.leffer  degree  of  fteel-making,  and  per¬ 
formed  by  baking  razors,  files,  knife-blades,  &c.  in  a  kind  of  oven, 
and  laying  over  them  a  ftrata  of  powdered  charcoal,  hoofs,  horns, 
&c.  fo  as  to  exclude  the  air  ;  and  thus  by  baking  to  give  a  coat  of 
fteel  to  thefe  inftruments  fome  depth  below  their  furface. 

Others  cover  the  iron  or  fteel  all  over'with  a  compofttion  of  an 
equal  quantity  of  powdered  horn,  bay-lalt,  and  ftale  urine,  or  white 
wine  vinegar,  well  mixed  together,  and  then  wrap  it  up  in  a  loam 
or  plate  iron,  and  bring  the  whole  in  the  fire  to  a  blood-red  heat, 
and  no  higher  ;  and  laftly,  take  it  oat  and  quench  it. 

Hardening,  of  timber.  The  Venetians  are  famous  for  the 
foundnefs  of  their  fhips,  which  do  notrot  as  thofe  of  other  nations, 
but  will  endure  many  times  the  common  period.  Tacheniustells  us, 
that  the  whole  fecret  of  this  confifts  in  the  manner  of  their  hardening 
the  timber  intended  for  this  fervice ;  and  that  this  is  done  by  finking 
it  in  the  water  while  green,  and  leaving  it  there  many  years.  This 
prevents  the  alcali,  or  that  fait  which  furnifhes  the  alcali  in  burning, 
from  exhaling  afterwards  ;  and  by  this  means  the  timber  becomes 
almolt  as  incorruptible  as  ftone.  It  is  evident  that  the  exhaling  of 
this  fait,  and  the  rotting  of  wood,  have  fome  very  great  connection 
with  one  another,  fince,  the  more  found  any  piece  of  timber  is,  the 
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more  fait  it  proportionally  yields  ;  and  the  wood  which  is  rotten  is 
found  on  trial  to  contain  no  fait  at  all.  See  the  article  '1  imber. 

HARDNESS,  in  philofophy.that  quality  in  bodies, whereby  their 
parts  mutually  cohere  together,  fo  as  not  to  give  way  to  an  external 
impulfe,  nor  yield  inwards,  without  breaking.  Hardnefs  in  this 
fenfe  is  in  contradiftin£tion  to  foftnefs.  See  the  article  Attrac¬ 
tion  of  Cohefion. 

Sir  Ifaac  Newton  fays,  “  I  had  rather  infer  from  the  cohefion  of 
homogeneal  bodies,  that  their  particles  attraif  one  another  by  fome 
force,  which,  in  immediate  contadf,  is  exceeding  flrong  ;  at  fmall 
diftances,  performs  many  chemical  operations,  and  reaches  not  far 
from  the  particles  with  any  fenfible  effeft.  All  bodies  feem  to  be 
compofed  of  hard  particles  :  even  the  rays  of  light  feem  to  be  hard 
bodies ;  and  therefore  hardnefs  may  be  reckoned  the  property  of  all 
incompounded  matter :  for  all  bodies,  fo  far  as  experience  reaches, 
are  either  hard,  or  may  be  hardened.  Now  if  compound  bodies  are 
fo  hard  aswe  find  fome  of  them  to  be,  and  yet  are  very  porous,  and 
confift  of  parts  which  are  only  laid  together,  the  fimple  particles 
which  are  void  of  pores,  and  were  never  yet  divided,  mud  be  much 
harder.  For  fuch  hard  particles,  being  heaped  up  together,  can 
fcarce  ever  touch  one  another  in  more  than  a  fetv  points,  and  there¬ 
fore  muft  be  feparable  by  a  much  lefs  force  than  is  requisite  to  break 
a  folid  particle  whofe  parts  touch  in  all  the  fpace  between  them, 
without  any  pores  or  interftices  to  weaken  their  cohefion.” 

So  numerous  may  bethecorrefpondent  figures  fit  to  fatten  bodies 
to  one  another,  that  it  is  very  poflible  for  two  fluids,  upon  theircon- 
jundfion,  to  intangle  their  parts,  and  thereby  acquire  fuch  a  new 
texture,  that  they  cannot  diffociate  themfelves,  nor  flow  after  the 
manner  of  liquors,  but  remain  connedled  and  unadlive,  fo  as  to  com- 
pofe  one  intire  hard  body. 

HARDS,  or  Hurds,  the  coarfer  part  of  hemp  or  flax,  feparated 
from  the  fine. 

HARDY-/&me,  thus  araneus,  the  fhrew ,  or  forew-moufe. 

HARE,  in  zoologv,  an  animal  of  the  lepus  kind,  diftinguifhed 
by  it’s  abrupt  tail  and  black  eyes.  It  greatly  refembles  the  rabbet, 
but  is  larger,  and  fomewhat  longer,  in  proportion  to  it’s  thicknefs  ; 
and  its  ears  are  remarkably  long,  being  always  in  a  pofition  to  re¬ 
ceive  the  leaft  found,  and  moveable  with  furprifing  eafe.  T.  he  hin¬ 
der  legs  are  much  ttiorter  than  the  fore  ones:  it  has  five  toes  on  the 
fore  feet,  and  four  on  the  hinder,  and  two  cutting  teeth  on  each  jaw. 

The  bare  is  a  beatt  ofvenery,  or  of  the  forett,  but  peculiarly  fo 
termed  in  the  fecond  year  of  her  age.  There  are  reckoned  four  forts 
of  them,  from  the  place  of  their  abode :  fome  live  in  the  mountains* 
fome  in  the  fields,  fome  inmarlhes,  and  fome  wander  about  every 
where.  The  mountain  1  ares  are  the  fwifteft,  the  field  bares  are  not 
fo  nimble,  and  thofc  of  the  marlhes  are  the  floweft  ;  but  the  wan¬ 
dering  hares  are  the  moft  dangerous  to  follow,  for  they  are  (killed  in 
the  ways  and  mazes  of  the  fields,  and  knowing  the  neareft  ways, 
run  up  the  hills  and  rocks,  to  the  confufion  of  the  dogs,  and  the 
difeouragement  of  the  hunters. 

Hares  and  rabbets  are  very  mifehievous  to  new  planted  orchards, 
by  peeling  offthe  barks  of  the  tender  and  young  trees  for  their  food. 
They  do'aKo  the  fame  fort  of  mifehief  to  nurferies ;  for  the  preven¬ 
tion  of  which,  fome  bind  ropesabout  the  trees  up  to  fuch-a  height 
as  they  are  able  to  reach ;  fome  daub  them  with  tar ;  but  though  this 
keeps  off  the  hares ,  it  is  itfelf  mifehievous  to  the  trees  ;  but  this 
hurtful  property  of  it  is  in  fome  degree  taken  offby  mixing  any  kind 
of  fat  or  greafe  with  it,  and  incorporating  them  well  over  the  fire, 
This  mixture  is  to  be  rubbed  over  the  lower  part  of  the  trees  in 
November,  and  will  preferve  them  till  that  time  the  next  year, 
without  any  danger  from  thefe  animals.  It  is  only  in  the  hard 
weather  in  the  winter  feafon,  when  other  food  is  fcarce,  that  thefe 
creatures  feed  on  the  barks  of  trees. 

Hare,  alpine,  which  inhabits  the  fummitsof  the  highland  moun¬ 
tains  of  Scotland,  Norway,  Lapland,  Ruflia,  Siberia, and  the  banks 
of  the  Wolga,  has  ttiorter  ears,  and  more  (lender  legs,  and  is  lefs  in 
fize  than  the  common  hare.  It’s  hair  is  foft,  and  in  fummer  of  a 
grey  colour,  mixed  with  a  little  black  and  tawny ;  but  in  winter  the 
whole  animal  changes  to  a  fnowy  whitenefs,  except  the  tips  and 
edges  of  the  ears.  The  alteration  ot  colour  begins  in  September  ; 
and  in  April  it  refumes  it’s  grey  coat ;  but  in  Greenland  it  is  always 
white.  This  fpecies  never  defeendsinto  the  vales,  nor  mixes  with 
the  common  fpecies ;  it  does  not  run  faft,  and  is  eafily  tamed ;  when 
purfued,  it  fhelters  beneath  (tones,  or  in  the  clefts  of  rocks  ;  it  is 
full  of  frolic  ;  fond  of  honey  and  carraway  comfits,  and  isobferved 
to  eat  it’s  own  dung  before  a  ftorm. 

The  hare  of  North  America  differs  little  in  form  or  colour  from 
that  of  Europe,  but  is  a  third  lefs;  it’s  legs  are  (horter  in  propor¬ 
tion  to  the  body  ;  and  the  fur  has  a  tinge  ot  cinereous  ;  when  pur¬ 
fued,  it  takes  refuge  in  a  hollow  tree  ;  frequents  marfhesand  mea¬ 
dows,  and  is  yery  deftrudt’.ve  to  the  turnep  and  cabbage  fields. 

Hare,  Java,  or  Sumatra,  mus  leporinus  of  Linnaeus,  has  the 
fame  general  characters  with  the  guiney -pig  kind  ;  it  s  head  is 
fmall  and  (lender  ;  it’s  ears  prominent,  naked,  and  round  ;  the  co¬ 
lour  of  the  upper  part  of  the  body  is  reddifh ;  the  bread  and  belly  are 
"white  ;  the  legs  long,  with  four  toes  on  the  fore-feet,  and  three  on 
the  hind  ;  the  tail  is  fliort,  and  the  animal  is  of  the  fize  of  a  bare. 

Hare’s  ear,  bup/eurutn,  in  botany,  a  genus  of  the  pentandria  di- 
gyma  clafs.  It  has  an  umbeliated  flower;  the  germen  is  fituated 
below  the  flower,  and  becomes  a  roundilh  comprelfed  fruit,  which 
is  channelled,  dividing  in  two  parts  containing  tw'O  oblong  chan¬ 
nelled  feeds. 

1  he  leaves  and  feed  of  this  plant  are  ufed  in  medicine  ;  the  herb 
5s  efteemed  good  for  dilfolvingfcrophulous  tumours,  and  is  by  fome 
uled  for  internal  ailments,  ruptures,  and  bruifes  from  a  fall. 

HARIOT,  or  IIeriot,  in  law,  a  due  belonging  to  a  lord  at  the 
death  of  his  tenant,  confiding  of  the  beft  beatt,  either  horfe,  ox,  or 

4 


cow,  which  he  had  at  the  time  of  his  death  ;  and  in  fome  manors, 
the  heft  goods,  piece  of  plate,  &c.  are  called  harlots. 

There  is  both  hariot-iervice  and  hariot-cuftom  :  when  a  tenant 
holds  by  fervice  to.  pay  a  hariot  at  his  deceafe,  which  is  exprcfsly 
referred  to  in  the  deed  of  feoffment;  this  is  huriot -ier\\ce ;  and 
where  kariots  have  been  cuftomarily  paid  time  out  of  mind,  after 
the  death  of  a  tenant  for  life,  this  is  termed  hariot  cuftom.  For 
hariot-ie rvice,  the  lord  may  diftrain  any  beatt  belonging  to  the  te¬ 
nant,  that  is  on  the  land.  For  L/w/-cuftom,  the  lord  is  to  feize, 
and  not  diftrain  ;  but  he  mav  feize  the  beft  bcaft  that  belonged  to  the 
tenant,  though  it  be  out  of  the  manor,  or  on  the  king’s  highway, 
becaufe  he  claims  it  as  his  proper  goods  by  the  death  of  his  tenant. 
Neverthelefs,  wttiere  a  woman  marries  and  dies,  the  lord  fhallhave 
no  kariot-cuilom,  becaufe  a  feme-covert  has  no  goods  to  pay  as  a 
hariot. 

HARLEIAN  Colleflion  of  Manufcripts,  is  a  valuable  colle&ion 
begun  near  the  end  of  the  laft  century,  by  Robert  Harley,  Efq.  af¬ 
terwards  earl  of  Oxford,  and  increafed  in  the  year  1721  to  near  fix 
thoufand  books,  fourteen  thoufand  original  charters,  and  five  hun¬ 
dred  rolls.  This  collection  was  farther  enlarged  by  his  fon,  and 
amounted  at  his  death,  in  1741,  to  eight  thoufand  volumes,  and 
above  forty  thoufand  original  rolls,  charters,  letters  patent,  grants, 
and  other  deeds  and  inftruments  of  great  antiquity.  By  flat.  26 
Geo.  II.  it  was  enadted,  that  this  collection  (hould  bepurchafed  for 
the  fum  of  ten  thoufand  pounds,  and  placed  and  continued  in  the 
fame  repofitory  with  the  Cottonian  library.  See  the  article  Britifh 
Museum. 


HARLEQUIN,  in  the  Italian  comedy,  a  buffoon,  drefied  in 
party-coloured  clothes  •  anfwering  much  the  fame  purpofe  as  a 
merry-andrew,  or  jack-pudding,  in  our  drolls,  on  mountebanks 
ftages,  &c.  The  harlequin,  upon  our  theatres,  is  the  principal  cha¬ 
racter  in  a  pantomime  entertainment. 

HARLOT,  a  woman  given  to  incontinency  ;  or  that  makes  A 
habit,  or  trade,  of  proftituting  her  body.  Thefe  are  liable  to  be 
committed  to  prifon,  and  kept  to  hard  labour,  and  perfons  who  keep 
and  entertain  them  are  punifhable  by  law.  See  Courtesan. 

HARMONICA,  Harmonics,  a  branch  or  divifion  of  the 
ancient  mufic  ;  being  that  part  which  confiders  the  differences  and 
proportions  of  founds,  with  refpeCt  to  acute  and  grave  :  incontra- 
diftinCtion  from  rhythmica,  and  metrica. 

HARMONICAL  arithmetic,  is  fo  much  of  the  theory  and  doc¬ 
trine  of  numbers  as  relates  to  making  the  comparifons,  reductions, 
&c.  of  mufical  intervals,  w’hich  are  expreffed  by  numbers,  in  order 
to  our  finding  their  mutual  relations,  compofitions,  and  refolutions. 

Harmonical  compofttion,  in  it’s  general  fenfe,  includes  thecom- 
pofition  both  of  harmony  and  melody  ;  i.  e.  of  mufic,  or  fongs,  both 
in  a  (ingle  part,  and  in  feveral  parts. 

In  it’s  more  proper  and  limited  fenfe,  harmonical  compofttion  \p  re- 
drained  to  that  of  harmony,  and  may  be  defined  the  art  of  dilpofing 
and  concerting  fe  veral  fimple  parts  together,  fo  as  to  make  an  agree¬ 
able  whole, 

Harmonical  Jerks,  a  feries  of  many  numbers  in  continual 
harmonical  proportion.  Thus,  if  there  are  four  or  more  numbers, 
of  which  every  three  immediate  terms  are  harmonical,  the  whole 
will  make  an  harmonical  feries :  fuch  is  30  :  20  :  15  :  12  :  10.  Or, 
if  every  four  terms  immediately  next  each  other  are  harmonical ,  it 
is  alfo  a  continual  harmonical feries,  but  of  another  fpecies,  as  3,  4, 
6,  9,  18,  36,  &c. 

Harmonic  founds,  and  Harmony,  in  mufic.  See  the  Syftem, 

HARMON  Y,  in  literature,  denotes  a  certain  agreement  between 
the  feveral  parts  of  a  difeourfe,  which  renders  the  reading  thereof 
agreeable. 

Harmony,  in  architecture,  an  agreeable  relation  between  the 
parts  of  a  building. 

Harmony,  or  Evangelical  Harmony,  is  a  title  ofdivers  books, 
compofed  to  (hew  the  uniformity  and  agreement  of  the  accounts 
given  by  the  four  E  vangelifts,  by  reducing  them  to  the  order  ot  time 
in  which  the  events  recorded  really  happened. 

Eifhop  Newcome,  in  his  Harmony  ot  the  Gofpels,  publifhed  in 
1778,  is  of  opinion,  that  the  period  of  one  year  only,  in  which  our 
Saviour  is  faid  to  have  preached,  though  maintained  by  divers  re- 
IpeCtable  ancient  winters,  and  by  Dr.  PrielHey  among  the  moderns, 
is  much  too  (hort  for  the  feveral  journies  of  our  Saviour  in  Galilee, 
and  the  tranfaCtions  connected  with  them  ;  and  he  has  offered  fe¬ 
veral  arguments  to  prove  the  more  common  opinion,  firft  advanced 
byEufebius,  viz.  that  our  Lord’s  miniftry  continued  three  years  and 
a  half,  and  included  in  that  fpace  oftime  four  Palfovers.  Sir  Ifaac 
Newton  thinks,  that  our  Lord’s  miniftry  included  five  Paflovers  j 
which  happened  A.  D.30,  3?,  32,39,  ar<d  34. 

Harmony  ofthefpheres,  or  eeleflial  Harmony,  is  a  fort  of  mufic 
much  fpoken  of  by  many  of  the  philofophers  and  fathers  :  fuppofed 
to  be  produced  by  the  regular  fweetly-tuned  motions  of  the  ftars 
and  planets. 

rTh\sharmony  they  attribute  to  the  various  proportionate  imprel- 
fionsof  the  heavenly  globes  upon  one  another,  which  acting  under 
proper  intervals,  form  a  harmony.  It  is  impoffible,  according  to 
them,  that  fuch  fpacious  bodies,  moving  with  fo  much  rapidity, 
(hould  be  filent ;  on  the  contrary,  the  atmofphere,  continually  im¬ 
pelled  by  them,  muft  yield  a  fet  of  founds  proportionate  to  the  im* 
pulfes  it  receives  :•  confequently,  as  they  do  not  all  run  the  fame 
circuit,  nor  with  one  and  the  fame  velocity,  the  different  tones  ari- 
fing  from  the  diverfity  of  motions,  directed  by  the  hand  of  the  Al¬ 
mighty,  muft  form  an  admirable  fymphony  or  concert.  T.  hey 
therefore  fuppofed  that  the  Moon,  as  being  the  loweft  of  the  planets, 
correfponded  to  mi;  Mercury,  to  fa;  Venus,  to  SOL  ;  the  Sun,  to 
la;  Mars,  tof;  Jupiter,  to  ut ;  Saturn,  to  re;  and  the  orb  ot  the 
fixed  ftars,  as  being  the  highett  of  all,  to  mi,  or  the 
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HARNESS,  a  complete  armour,  or  the  whole  equipage  and  ac¬ 
coutrements  of  a  cavalier  heavily  armed  ;  as  cafque,  cuirafs,  &c. 

Harness  is  alfo  the  furniture  put  upon  a  horfe  to  draw  in  a 
coach  or  other  wheel  carriage. 

Harness-^///*,  are  fwellings  or  forenefs  on  the  breads  of  coach- 
horfes,  occalioned  by  the  galling  of  the  harnefs,  efpecially  in  rainy 
weather. 


To  cure  this,  firft  fhave  off  the  hair  about  the  fore  very  clofe,  and 
rub  the  whole  bread  with  a  lather  of  water  and  black  foap ;  then  walh 
that  part  of  the  bread  which  is  ufually  covered  with  the  petrel,  with 
fait- water,  differing  it  to  dry  of  itfelf.  If  the  hardnefs  of  any  part 
of  the  harnefs  occadons  the  galling,  take  it  away,  or  cover  it  with 
little  holders. 

HARO,  clamor  de  haro,  in  the  Norman  cudoms,  is  a  cry  or  for¬ 
mula  of  invoking  the  afliftance  ofjudice  againd  the  violence  of fome 
offender,  who,  upon  hearing  the  word  haro,  is  obliged  to  defid,  on 
pain  of  being  punifhed  for  his  outrage,  and  going  with  the  party 
before  the  judge. 

HARP,  a  mufical  indrument  of  the  firing  kind,  being  of  a  tri¬ 
angular  figure,  and  placed  upright  betw-cen  the  legs  of  the  perfon 
who  plays  upon  it. 

There  are  among  us  two  forts  of  this  indrument,  viz.  the  Irifh 
harp,  which  is  ftrung  with  wire  ;  and  the  Welfh  harp,  drung  with 

gut. 

That  called  the  triple  harp  has  ninety-feven  drings  or  chords,  in 
three  rows,  extending  from  C  in  the  tenor  cliff,  to  double  G  in  alt, 
which  make  five  o&aves  :  the  middle  row  is  for  the  femitones,  and 
the  two  outfide  rows  are  perfect  unifons.  On  the  bafs  fide,  which 
is  played  with  the  right  hand,  there  are  thirty-fix  drings  ;  on  the 
treble  fide,  twenty-fix ;  and  in  the  middle  row,  thirty-five  drings. 
There  are  two  rows  of  pins  or  fcrevrs  on  the  right  fide,  ferving 
to  keep  the  drings  tight  in  their  holes,  whieh  are  fadened  at  the 
other  end  to  three  rows  of  pins  on  the  upper  fide. 

The  harp,  within  the  lafi  forty  years,  has  been  in  fome  degree 
improved,  by  the  addition  of  eight  firings  to  the  unifon,  viz.  from 
E  to  double  F  in  alt. 

This  indrument  is  druck  with  the  finger  and  thumb  of  both 
hands.  It’s  mufic  is  much  like  that  of  the  fpinet,  all  it’s  drinks 
going  from  femitone  to  femitone  ;  whence  fome  call  it  an  inverted 
fpinet. 

King  David  is  ufually  painted  with  a  harp  in  his  hands ;  but  we 
have  no  tedimony  in  all  antiquity,  that  the  Hebrew  harp,  which 
they  call  chinnor,  W'as  any  thing  like  our’s.  On  a  Hebrew  medal  of 
Simon  Maecabaeus  we  lee  two  forts  of  mufical  indruments  ;  but 
they  are  both  of  them  very  different  from  our  harp,  and  only  con- 
fid  of  three  or  four  drings.  All  authors  agree,  that  our  harp  is  very 
different  from  the  lyra,  cithara,  or  barbiton,  ufed  amon<*  the  Ro¬ 
mans. 

Harp,  Molus's,  an  indrument  fo  named,  from  it’s  producing 
an  agreeable  melody,  merely  by  the  aftion  of  the  wind.  It  is  thus 
conftru&ed.  Let  a  box  be  made  of  as  thin  deal  as  podible,  ( Plate 
*7  >fig-  G3>)  of  the  exa«£l  length  anfwering  to  the  width  of  the  win¬ 
dow  in  w'hich  it  is  intended  to  be  placed  ;  five  or  fix  inches  deep 
and  feven  or  eight-inches  wide.  Let  there  be  glued  upon  it,  at  a  a 
two  pieces  of  wainfcot  about  half  an  inch  high,  and  a  quarter  of 
an  inch  thick,  to  ferve  as  bridges  for  the  drings  ;  and  within  fide 
at  each  end,  under  hb,  glue  two  pieces  of  beech,  about  an  inch 
fquare,  of  length  equal  to  the  width  of  the  box,  which  are  to  fudaiff 
the  pegs.  Into  thefe  fix  as  many  pins,  fuch  as  are  ufed  in  a 
harpfichord,  as  there  are  to  be  drings  in  the  inftrument,  half  at  one 
end,  and  half  at  the  other,  at  equal  difiances.  It  now  remains  to 
firing  it  with  fmall  catgut,  or  blue  firfi  fiddle  firings,  fixin*  one 
end  to  a  fmall  brafs  pm,  as  at  *  (fig.  lf)  and  twilling  the  other 
round  the  oppofite  pin  at  b  b. 

When  thefe  firings  are  tuned  unifon,  and  the  inftrument  placed 
with  the  firings  outward,  in  the  window  to  which  it  is  fitted  it 
will,  provided  the  air  blows  on  that  window,  give  a  found  like  a 
diftant  choir,  increahng  or-decrealing,  according  to  the  ftrenoth  of 
the  wind.  b 


The  rofes  in  the  middle  only  reprefent  found-holes  ;  the  thinner 
the  top  is,  the  better  will  the  inftrument  perform.  Mr.  Thompfon 
in  a  note  to  his  celebrated  Ode  on  this  inftrument,  aferibes  the  in¬ 
vention  of  it  to  Mr.  Ofwald  ;  whereas  it  was  known  to  Kircher 
above  an  hundred  years  ago  ;  and  the  method  ofcondruding  and 
ufing  it  is  defcribed  by  him  in  a  book  intituled,  Magia  Phonotadica 
&Phonurgia. 

Harp  bell,  a  mufical  inftrument  of  the  firing  kind,  thus  called 
from  it  s  being  fwung  about  by  thofe  who  play  upon  it,  like  a  bell 
It  is  about  three  feet  long  ;  it’s  firings  are  of  brafs  or  fteel  wire’ 
fixed  at  one  end,  and  dretched  acrofs  the  found-board,  by  ferews 
fixed  at  the  other  end.  It  comprehends  four  odaves,  and  the 
drings  are  druck  with  the  thumbs,  the  right-hand  playing  the  treble, 
and  the  left  the  bats  ;  and,  in  order  to  draw  the  founds  the  clearer 
tne  thumbs  are  armed  with  a  little  wire  pin.  * 

HARPIES,  APriTIAI,  Harpyi^e,  in  antiquity,  a  rapacious 
impure  fort  of  monfters,  of  the  bird  kind,  mentioned  among  the 
poets.  I  hey  are  repreiented  with  wings,  ears  like  bears,  bodies 
iike  vultures,  taces  like  women,  and  feet  and  hands  hookedlike  the 
talons  ot  birds  of  prey.  Vigil  Much},  lib.  hi.  gives  the  deferip- 
tion  of  them.  1  he  ancients  looked  on  the  Harpies  as  a  fort  of  eenii 
or  demons.  s 


HARP1NEER,  or  Harponeer,  an  engineer  or  fifherman,  who 
manages  and  throws  the  harping-iron  in  the  whale-fifhing.  See 


HARPING-;,™,  Harpago,  Harpoon,  a  large  javelin 
forged  iron,  five  °i  fix  feet  long,  with  a  fharp  triangular  poii 
barbed  like  that  of  an  arrow.  It  is  fadened  to  a  line,  wherew 
*hey  catch  whales,  and  other  large  fifh,  as  fturgeons,  &c.  At  t 
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upper  end  is  engraved  the  harpooner’s  name,  near  a  ring,  to  which 
the  line  is  fadened,  which  they  let  down  asfoori  as  the  fi(h  is  druck, 
to  give  him  room  to  dive,  &c.  See  Whale  Fishery. 

HARPINGS,  in  a  (hip,  properly  denote  her  breadth  at  the  bow. 
Some  alfo  call  the  fore-part  of  the  wales,  which  go  round  the  bow, 
and  are  fadened  into  the  ftem,  th charpings. 

HARPOCRATES,  in  mythology,  the  fon  of  Ifis  and  Ofiris. 
This  is  an  Egyptian  deity,  whofe  diltinguifhing  attribute  is,  that  he 
is  reprefented  with  his  fingers  applied  to  his  mouth,  denoting  that 
he  is  the  god  of  filence.  The  fiatue  of  this  idol  was  fixed  in  the 
entrance  of  mod  of  the  Egyptian  temples,  and  he  was  commonly 
exhibited  under  the  figure  of  a  young  man  naked,  crowned  with 
an  Egyptian  mitre,  holding  in  one  hand  a  cornucopia,  and  in  the 
other  the  flowrer  of  lotus,  and  fometimes  bearing  a  quiver. 

HARPSICHORD,  the  mod  harmonious  of  all  the  mufical  in- 
ftruments  of  the  firing-kind.  It  is  played  on  after  the  manner  of 
the  organ,  and  is  furnifhed  with  a  fet  and  fometimes  with  two  fets 
of  keys;  the  touching  or  driking  of  thefe  keys  move  a  kind  of 
little,  jack,  which  alfo  move  a  double  row  of  chords  or  firings,  of 
brafs  or  iron,  dretched  over  four  bridges  on  the  table  of  the  inftru¬ 
ment. 

HARRIER,  or  leverarius ,  a  kind  of  hound,  called  in  Latin 
fagax,  from  his  tracing  or  chafing  by  foot;  being  endowed  with  an 
admirable  gift  of  fmelling,  and  alfo  very  bold  in  the  purfuit  of 
his  game. 

i  here  are  feveral  kinds,  all  differing  in  their  fervices  ;  being  for 
the  hare,  fox,  wolf,  hart,  buck,  badger,  otter,  polecat,  weafel,  or 
coney  ;  fome,  in  fine,  for  one  game,  fome  for  another,  &c.  See  Dog 
and  Hunting. 

HARR1GATE  well-water,  a  ftrong  fulphureous  wrater,  con¬ 
taining,  bclides  lulphur,  marine  fait  and  nitre,  or  nitre  only  and 
earth. 

HARROW,  in  fortification,  is  a  gate  made  of  timber,  whofe 
dimeniions  are  commonly  fix  by  four  inches,  and  fix  inches  diftant 
from  each  other,  w'ell  faftened  to  three  or  four  crofs  bars,  and  fe- 
cured  with  iron. 

Harrow,  in  agriculture,  an  inftrument  ufed  by  hufbandmen,  to 
break  the  clods  of  earth,  and  to  draw  the  ground  over  the  feed 
when  fown.  It  is  a  fort  of  wooden  drag,  made  in  form  of  a  fquare, 
with  large  iron  teeth,  or  tines,  not  unlike  thofe  of  a  horfe. 

HART,  a  ltagor  male  deer,  of  five  years  old  complete. 

This  creature  lofes  it’s  horns  in  the  lpring  time,  as  the  other  deer 
do  ;  but,  during  the  time  that  it  is  without  them,  does  not  appear, 
but  abides  in  the  thick  woods,  and  only  comes  out  in  the  night¬ 
time  for  food.  This  animal  is  the  mod  timorous  of  any,  and  at 
the  fame  time  the  mod  cunning  ;  for  by  it’s  turnings  and  windings, 
and  other  fubtilties,  as  the  running  among  herds  of  cattle,  it  often 
deceives  the  huntfman,  and  puts  a  foil  upon  the  dogs.  In  the 
chafe,  which  generally  is  a  long  one,  he  takes  over  hedge,  ditch, 
river,  or  whatever  comes  in  his  way,  nothing  ftoppinghim. 

It  the  king  or  queen  hunt  him,  and  he  efcape,  he  is  called  a 
royal  hart.  And  if  by  fuch  hunting  he  is  chafed  out  of  the  foreit,  a 
proclamation  is  commonly  made  in  the  places  adjacent,  that  in 
regard  of  the  paftime  the  bead  has  afforded  the  king  or  queen, 
none  fiiall  hurt  or  hinder  him  from  returning  to  the  foreft  ;  upon 
which  he  is  called  an  hart  royal  proclaimed. 

HartWw/2,  cornu  ceivi.  The  lerapings  or  rafpings  of  the 
horn  of  this  animal  are  medicinal,  and  ufed  in  deco&ions,  ptifans, 
&  c. 

Hartjhorn -jelly  is  nutritive  and  ftrengthening,  and  is  fometimes 
given  in  diarrhoeas  ;  but  a  decodion  ot  burnt  hartjhorn  in  water  is 
more  frequently  ufed  for  this  purpofe,  and  is  called  hartjhorn 
drink. 

The  coal  of  hartjhorn ,  by  being  calcined  with  a  long  continued 
and  ftrong  fire,  is  changed ‘into  a  very  w'hite  earth,  called  hartjhorn 
calcined  to  whitenefs.  This  earth  is  employed  in  medicine  as  an 
abforbent,  and  adminiftered  in  dyfenteries  and  labour-pains,  w'hich 
are  fuppofed  to  be  caufed  by  acrid  and  ill-digefted  matters.  This 
earth  levigated  is  the  bafts  of  Sydenham’s  white  decoction,  which  is 
commonly  preferibed  in  thefe  difeafes. 

The  lalt  of  hartjhorn  is  a  great  fudorific,  and  given  in  fevers  with 
fuccels  ;  and  hartjhorn  alfo  yields,  by  diftillation,  a  very  penetrative 
volatile  fpirit. 

Hart’s -tongue,  lingua  cervma,  in  botany,  is  a  plant  with  long, 
uncut,  narrow  leaves,  of  a  bright  green  colour,  Handing  on  long 
hairy  pedicles.  1  here  is  no  fialk,  nor  any  manifeft  flowers  ;  the 
feeds  are  a  fine  duft,  lying  in  large,  rough,  brown,  tranfverfe 
ftreaks  on  the  backs  of  the  Raves.  This  plant  is  perennial,  and  is 
found  green  in  all  the  feafons  of  the  year.  It  delights  in  moift, 
ftiady,  ftony  places.  I  he  leaves  are  recommended  as  aperient  and 
corroborant,  particularly  in  difeafes  of  the  vifeera,  but  prefentprac- 
tice  does  not  employ  them. 

HARVES  I ,  (Saxon,  herb-feafl,)  is  the  time  or  fcafon  when 
the  corn  is  ripe,  and  fit  to  be  reaped  and  taken  into  barns. 

Harvest-^,  cicada,  in  natural  hiftory,  the  name  of  a  large 
fly,  remarkable  tor  the  noife  which  it  makes  in  the  fummer  months, 
and  particularly  about  the  time  of  harveft.  It  is  very  common  in 
France,  Italy,  and  all  hot  countries.  It  is  a  large  four-winged  fly  ; 
it  s  body  is  iliort  and  thick,  and  it’s  wings  long  and  large  ;  tbe  great 
or  common  haryefi-fiy  is  by  far  the  largelt  of  the  known  fpecies  of 
ftiqrt-bodicd  flies,  and  the  fmaller  kinds  are  larger  than  the  hornet. 

Thefe  infects  are  extremely  troublefome,  by  their  noife,  in  molt 
of  the  hot  countries  ;  they  are  now  made  no  ufeof  anywhere;  but 
W'e  find  that  the  ancients  revenged  themfelves  by  eating  them, 
and  accounted  them  an  excellent  difh  in  all  their  ftates.  & 

HARVEST-iefflf,  denotes  the  feaft  often  oblerved  at  the  clofe 
of  harveft,  and  alfo  the  fong  ufed  on  that  occalion.  See  De¬ 
cember. 

HARUSPEX, 


HATS. 


HARUSPEX,  or  Aruspex,  in  antiquit)',  a  fort  of  prieft,  or  di¬ 
viner,  who  infpedted  and  confidered  the  entrails  of  hearts,  particu¬ 
larly  thofe  of  victims,  to  find  figns  or  indications  of  fomething  he 
wanted  to  know. 

HASINELLAS,  in  the  glafs-making  trade,  are  a  number  of 
hooks  faltened  to  the  lides  of  the  working  furnace,  by  means  of 
which  the  workmen  are  able  to  reft  and  turn  their  veflels  as  they 
heat  them. 

H  ASS  EL  QU I  ST  I A ,  in  botany,  a  genus  of  the  penlandria  dyginia 
clafs  :  the  difc  is  hemifpheric  and  urceolated  ;  the  rays  are  oval, 
plane,  marginated,  and  convex  in  the  middle  ;  and  the  fruit  is  a 
iimooth  feed. 

HASSOCK,  denotes  a  bafs,  or  eufhion  made  of  rufhcs,  to  kneel 
or  reft  the  feet  on  in  churches. 

HASTE,  or  Quicken  your  hand,  in  the  manege,  called  in  French, 
hatez  le  main,  or  hatez,  hatez ,  is  an  expreflion  frequently  ufed  by 
riding- mafters,  when  a  fcholar  works  a  horfe  upon  volts,  and  the 
mafter  has  a  mind  he  fhould  turn  his  hand  quicker  to  the  fide  on 
which  the  horfe  works  ;  fo  that  if  the  horfe  work  to  the  right,  he 
turns  quicker  with  his  fhoulders  to  the  right :  and  the  contrary  is 
obferved.  if  the  horfe  works  to  the  left. 

HASTING-/^/*,  a  fpecies  of  pear,  called  alfo  by  feme,  the 
green  chill'd  pear;  this  is  a  moderately  large  pear,  and  is  longifh 
towards  the  pedicle  ;  it’s  fkin  is  thin,  and  of  a  whitifh  green  ;  the 
pulp  is  melting,  and  of  a  fugary  flavour,  it  ripens  in  July. 

HASTIVE,  hdtif,  a  French  term,  ufed  in  Englilh  for  early, 
forward,  or  fomething  that  comes  before  the  ordinary  time,  or  fea- 
fon.  Strawberries  and  cherries  are  hajiive  fruits.  We  have  alfo 
hajlive  peas,  &c. 


A  Treatise  on 

HATS  and  the  Art  of  HAT-MAKING. 

HAT,  is  a  covering  for  the  head,  worn  by  the  men  throughout 
the  weftern  part  of  Europe. 

Hats  are  chiefly  made  of  hair,  wool,  See.  worked,  fulled,  and 
falhioned  to  the  figure  of  the  head. 

Hats  are  faid  to  have  been  firft  feen  about  the  year  1400,  at  which 
time  they  became  of  ufe  for  country  wear,  riding,  Sx c.  F.  Daniel 
relates,  that  when  Charles  II.  made  his  public  entry  into  Rouen, 
in  1449,  be  had  on  a  hat  lined  with  red  velvet,  and  furmounted 
with  a  plume,  or  tuft  of  feathers  :  he  adds,  that  it  is  from  this  entry, 
or  at  leaft  under  this  reign,  that  the  ufe  of  hats  and  caps  is  to  be 
dated,  which  henceforward  began  to  take  place  of  the  chaperoons 
and  hoods,  that  had  been  worn  before.  In  procefs  of  time,  from 
the  laity,  the  Clefgy  alfo  took  this  part  of  the  habit,  but  it  was 
looked  on  as  a  great  abufe,  and  feveral  regulations  were  publilhed, 
forbidding  any  prieft,  or  religious  perfon,  ro  appear  abroad  in  a  hat 
without  coronets,  and  enjoining  them  to  ke<-p  to  the  ufe  of  chape¬ 
roons,  made  of  black  cloth,  with  decent  coronets  ;  if  they  were 
poor,  they  were  at  leaft  to  have  coronets  faltened  to  their  hats,  and 
this  upon  penalty  of  fufpenfion  and  excommunication,  lnaeed  the 
ufe  of  hats  is  faid  to  have  been  of  a  longer  handing  among  the 
ecclefiaftics  of  Brittany,  by  two  hundred  years,  and  efpecially 
among  the  canons  ;  but  thefe  were  no  other  than  a  kind  of  caps, 
and  from  hence  arofe  the  fquare  caps  worn  in  colleges,  &c. 

Method  of  inaking  Hats.  Hats  are  made  either  of  wool,  or  the 
hair  of  divers  animals,  as  the  beaver,  hare,  rabbet,  camel,  & c. 
The  procefs  is  much  the  fame  in  all.  The  finelt  hats  are  made  of 
the  pure  hair  of  the  beaver ;  women  tear  off  the  long  hair  with  a 
knife,  like  that  ufed  by  fhoemakers,  and  the  lhort  hair  they  ferape 
ofFw'ith  another  kind  of  knife  :  then  they  mix  one  third  of  dry  caftor 
to  two  thirds  of  old  coat,  which  is  a  (kin  that  has  been  wornfome 
time  by  the  favages.  This  fluff  fo  mixed  is  carded  and  weighed 
out  into  parcels,  according  to  the  fize  and  thicknefs  of  the  hat  in¬ 
tended.  Then  each  parcel  is  teized  with  the  bow-firing  to  purify 
it  from  all  filth,  and  to  make  the  fluff  fall  precifely  together,  which 
is  the  moil  difficult  part  of  the  work.  Thus  they  form  hats  of  an 
oval  figure,  ending  at  top  in  an  acute  angle.  With  what  fluff' re¬ 
mains,  they  flrengthen  them  where  they  happen  to  be  flender. 
They  purpofely  make  them  thicker  in  the  brim  near  the  crown, 
than  towards  the  circumference,  or  crown  itfelf.  They  next  har¬ 
den  the  hats  into  clofer  flakes,  by  preffmg  down  the  hardening  lea¬ 
ther  upon  them.  After  which  they  are  carried  to  the  bafon  ;  upon 
which  laying  one  hat  at  a  time,  they  fprinkle  it  over  with  water 
and  mould  it :  the  heat  of  the  fire,  the  water,  and  the  preffmg, 
embody  the  ftuffinto  a  flight  hairy  felt.  The  maker,  having  turned 
up  the  edges  of  this  felt  round  the  mould,  lays  it  by  and  takes 
another,  which,  being  reduced  to  the  fame  confidence  and  form, 
he  joins  together  fo  as  to  meet  in  an  angle  at  top,  making  one 
conical  cap. 

The  next  procefs  is,  to  remove  the  hat  to  the  receiver  or  trough. 
Upon  the  plank  or  doping  fide  of  which  bafon  the  hat  is  laid,  being 
firft  dipped  in  the  kettle.  Here  the  hatter  rolls  and  unrolls  it,  one 
part  after  another,  firft  with  the  hand,  and  then  with  a  little  wooden 
roller,  dipping  it  from  time  to  time  for  four  or  five  hours,  before 
it  can  be  properly  fulled  ;  in  which  violent  labour,  the  workmen 
have  their  hands  guarded  with  thick  leather,  called  gloves.  A  hat 
thus  wrought  is  reduced  to  a  proper  fhape  on  the  block,  tied  down 
by  a  commander,  and  all  under  this  firing  is  left  to  the  brim  :  then 
it  is  fet  to  dry  :  and,  when  dry  enougii,  it  is  finged  by  holding  it 
over  a  flair  of  ftraw,  & c.  then  pounced  to  take  off  the  coarfer  nap  ; 
then  they  ufe  thefeal-fkin  ;  and,  laftly,  card  it  to  raife  the  fine  cot¬ 
ton  ;  then  fitting  it  to  the  block,  they  tic  it,  cut  round  the  edges, 
and  fend  it  to  the  dyer,  who  boils  it  in  a  copper  that  holds  between 
10  and  12  dozen,  with  a  dye  of  log- wood,  verdigris,  copperas, 
alder-bark,  galls,  and  fumach,  for  three  quarters  of  an  hour  at  a 
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j  time,  for  to  or  12  times  fucceffively,  taking  every  hat  out  after  each 
j  boiling.  The  dyer  returns  it  to  the  maker,  who  hangs  it  to  dry  in 
I  the  roof  of  a  flove,  under  which  is  a  charcoal  fire  ;  and  thus  pre- 
I  pares  it  for  ftiffening,  which  is  done  with  melted  glut  ,  orgum- 
feneca,  fmeared  over  it  with  a  brufh,  and  rubbed  in  with  the  hand  ; 
then  fpreading  a  cloth  over  the  (teaming  bafon,  and  fprinkling  it 
with  water  to  raife  a  ffrong  (team  to  force  in  the  ftiffening,  it  is 
placed  thereon  brim  downwards  ;  and  when  it  is  moderately  hot, 
the  workman  firikes gently  on  the  brim  with  the  fiat  of  his  hand,  to 
make  the  jointings  incorporate,  turning  it  this  way  and  that,  fetting 
it  at  laft  on  the  crown  :  then  it  is  put  on  the  b'oek,  bluffed  and 
ironed  on  the  flail-board,  and  thus  fluffed,  ready  to  be  lined. 

Hats  make  a  confidcrable  article  in  commerce;  the  fineft  and 
thofe  mod  valued,  are  madcot  pure  hair  from  the  beaver,  frequent 
in  Canada,  at  Nootka  Sound,  and  other  parts  of  North  America. 

England  Supplies  Spain,  Portugal,  Italy,  and  Germany,  with 
great  quantities  of  hats;  and  as  our  manufacturers  have  the  repu¬ 
tation  of  making  the  beft  in  Europe,  their  importation  is  prohi¬ 
bited. 

Hats  for  w'omen  have  been  made  in  various  forms,  offilk,  ftraw, 
fhavingsof  wood,  ivory,  feathers,  gold,  and  filver. 

Hat  is  alfo  figuratively  ufed  for  the  dignity  of  a  cardinal,  or  a 
promotion  to  that  dignity. 

HATCHEL,  or  Hitchel,  a  tool  with  which  flax  and  hemp 
are  combed  into  fine  hairs.  It  confifts  of  long  iron  pins,  or  teeth, 
regularly  fet  in  a  piece  of  board. 

There  are  feveral  forts  of  hatchets,  each  finer  than  the  other,  with 
which  flax  and  hemp  are  prepared  for  fpinning. 

HAT  CHES,  in  a  lhip,  a  fort  of  trap-doors  in  the  midffip,  or 
between  the  main-maftand  forc-maft,  through  which  goods  of  bulk 
are  let  down  into  the  hold.  There  are  feveral  of  thefe  fquare  or 
oblong  paffages  in  the  deck  of  a  (hip,  leading  from  one  deck  to  an¬ 
other,  and  into  the  hold  or  lower  apartments. 

HATCH-way  is  that  place  wffere  the  hatches  are.  See  Plate  125, 
fg.  2,  G,  H.  To  lay  any  thing  in  the  hatch  way,  is,  to  put  it  fo, 
that  the  hatches  cannot  be  come  at,  or  opened. 

Hatches  are  alfo  flood  gates,  fet  in  a  river,  &c.  to  flop  the 
current  of  water. 

The  word  is  particularly  ufed  for  certain  dams,  or  mounds, 
made  of  rubbiff,  clay,  or  earth,  to  prevent  the  water  that  iffues 
from  the  ftream-works,  and  tin  w'affies  in  Cornwall,  from  running 
into  the  frefh  rivers. 

The  tenants  of  Bulyftoke,  and  other  manors,  arc  bound  to  do 
certain  days  W’ork  to  the  hatches. 

Hatches,  in  mining,  a  term  ufed  in  Cornwall,  to  exprefs  any 
of  the  openings  of  the  earth,  either  into  mines,  or  in  fearch  of 
them  :  the  fruitlefs  openings  are  called  effay  hatches  ;  the  real  mouth 
of  the  veins,  tin -hatches  ;  and  the  piaces  where  they  wind  up  the 
buckets  of  the  ore,  Win D-haiches. 

HATCHET,  aninftrumen*  w'herewith  to  hew  wood. 

Hatchet  is  alfo  a  fmall  ax,  ufed  by  the  pioneers,  who  go  before 
to  prepare  the  ways  for  an  armv,  by  cutting  dowm  hedges,  bufhes, 
(tiles,  or  gates.  The  grenadiers  carry  fomedmes  each  an  hatchet 
bv  his  fide  ;  and  the  French  dragoons,  who  have  but  one  piftol, 
have  a  hatchet  hanging  at  their  (addle- bows,  on  the  right-fide. 

HATCHING,  the  maturing  fecundated  eggs,  whether  bv  the 
*  incubation  and  warmth  of  the  parent  bird,  or  by  artificial  heat,  fo 
as  to  produce  young  chickens  alive. 

In  Egypt  they  hatch  all  the  chickens  by  the  heat  of  an  oven. 

They  have  houfes  built  for  the  purpofe,  having  a  long  entrance, 
on  each  fide  whereof  are  twelve  or  fourteen  ovens,  whole  bottoms 
and  lides  are  formed  of  fun-dried  bricks,  lined  with  mats  for  the 
eggs  to  lie  on  ;  and  the  tops  covered  with  (licks,  except  tw'o  fpaces, 
which  are  brick,  and  ferve  as  hearths  to  build  the  fires  on  where¬ 
with  the  eggs  are  to  he  heated  ;  over  thefe  is  another  (lory  of  ovens, 
having  holes,  w'hich  are  either  flopped  with  tow,  or  left  open  at 
pleafure,  to  govern  the  heat  of  the  ovens  below'. 

They  begin  to  heat  the  ovens  in  the  middle  of  January,  fpending 
on  them  every  morning  about  an  hundred  pounds  weight  of  camels 
or  buffaloes  dung,  and  the  like  quantity  at  night,  till  the  middle  of 
February  ;  by  which  time  the  ovens  are  too  hot  for  the  hand  to  be 
held  to  the  walls.  After  this  they  put  in  the  eggs  to  hatch,  which 
they  continue  fucceflively  to  the  end  of  May. 

The  number  of  thefe  ovens  in  different  parts  of  the  country, 
which  are  attended  by  the  inhabitants  of  a  village  called  Bermi,  is 
about  386,  and  they  ufually  keep  them  at  work  for  fix  months  ;  as, 
therefore,  each  brood  takes  up  in  an  oven,  as  under  a  hen,  only  2 1 
days,  it  is  eafy  in  every  one  of  them  to  hatch  eight  different  broods 
of  chickens.  Every  Bermian  is  under  the  obligation  of  delivering 
to  the  perfon  w!ho  intrufts  him  with  an  oven,  only  two  thirds  of  as 
many  chickens  as  there  have  been  eggs  put  under  his  care  ;  and  he 
is  a  gainer  by  this  bargain,  as  more  than  tw'o  thirds  of  the  eggs 
ufually  produce  chickens.  In  order  to  make  a  calculation  of  the 
number  of  chickens  yearly  fo  hatched  in  Egypt,  it  has  been  fuppofed , 
that  only  two-thirds  of  the  eggs  are  hatched,  and  that  each  brood 
confifts  of  at  leaft  30,000  chickens  ;  and  thus  it  would  appear,  that 
the  ovens  in  Egypt  gave  life  yearly  to  at  leaft  92,640,000  of  thele 
animals, 

This  ufeful  and  advantageous  method  of  hatching  was  fome  years 
fince  difeovered  in  France  by  the  ingenious  Mr.  Reaumur,  who,  by 
a  number  of  experiments,  has  reduced  the  art  to  certain  principles. 
He  found,  that  the  heat  neceffary  for  this  purpofe  is  nearly  the  iame 
with  that  marked  32  on  his  thermometer,  or  that  marked  96  on 
Fareriheit’s.  This  degree  of  heat  is  nearly  that  of  the  (kin  of  the 
hen,  and,  what  is  remarkable,  of  tiie  (kin  of  all  other  domellic  (owls, 
and  probably  of  all  other  kinds  of  birds.  The  degree  of  heat  which 
brings  about  the  developement  of  the  cygnet,  the  gofling,  and  the 
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turkey-pout,  is  the  fame  as  that  which  fits  for  hatching  the  canary 
fongfter,  and  in  all  probability  the  fmalleft  humming-bird  :  the 
difference  is  only  in  the  time  during  which  this  heat  ought  to  be 
communicated  to  the  eggs  of  different  birds:  it  will  bring  the 
Canary-bird  to  perfection  in  eleven  or  twelve  days,  while  the 
Turkey-pout  will  require  ay  or  28. 

After  many  experiments,  Mr.  Reaumur  found,  that  ffoves  heated 
by  means  of  a  baker’s  oven  fucceeded  better  than  thofe  made  hot  by 
lavers  of  dung  ;  and  the  furnaces  of  glafs-houfcs,  and  thofe  of  the 
melters  of  metals,  by  means  of  pipes,  to  convey  hear  into  a  room, 
might,  no  doubt,  be-made  to  anfwer  the  fame  purpofe. 

As  to  the  form  of  the  ffoves,  no  great  nicety  is  neceffary  :  a 
chamber  over  an  oven  will  do  verywell  ;  nothing  more  will  be  need¬ 
ful,  but  to  afeertain  the  due  degree  of  heat,  which  mav  be  done  by 
melting  a  lump  of  butter,  of  the  fize  of  a  walnut,  with  half  as  much 
tallow,  ferving  to  indicate  the  heat  of  the  ffove  with  fufficient  exaCf- 
nefs  ;  when  the  heat  is  too  great,  this  mixture,  which  is  kept  in  a 
phial,  will  become  as  liquid  as  oil  ;  and  when  the  heat  is  too  fmall, 
it  will  remain  fixed  in  a  lump  ;  but  it  will  flow  like  thick  fyrup, 
upon  inclining  the  bottle,  if  the  ftove  be  of  a  right  temper  :  great  at¬ 
tention  therefore  fliould  be  given  to  keep  the  heat  always  at  this  "de¬ 
gree,  by  letting  in  frefh  air,  if  it  be  too  great,  or  fhutting  the  ftove 
moreclofe  if  it  be  too  fmall  ,  and  that  all  the  eggs  in  the  ftove  may 
equally  fhare  the  irregularities  of  the  heat,  it  will  be  neceffary  to 
fhift  them  from  the  fides  to  the  center,  and  vice  verfd  ;  thereby  imi¬ 
tating  what  the  hens  themfelves  do  by  thofe  upon  which  they  fit ;  for 
hens  are  frquentlv  feen  to  make  ufe  of  their  bills  to  puih  to  the  outer 
parts  thofe  eggs  which  were  neared  to  the  middle  part  of  their  neft, 
and  to  bring  into  that  middle  part  fuch  as  before  lay  neareft  the  fides. 

With  refpedl  to  the  manner  of  feeding  the  young  brood,  they  are 
generally  a  whole  day  after  being  hatched,  before  they  take  any  food 
at  all  ;  and  then  a  few  crumbs  of  bread  may  be  given  them  for  a 
day  or  two,  or  millet  feed  mixed  with  the  crumbs  ;  after  which  they 
will  begin  to  pick  up  infe&s  and  grafs  for  themfelves. 

In  order  to  cherifh  the  new-hatched  chickens,  capons  may  be 
taught  to  tend  them  in  the  fame  manner  as  hens  do.  Mr.  Reaumur 
tells  us,  that  he  has  teen  about  two  hundred  chickens  at  once,  all 
led  about  and  defended  by  only  three  or  four  fuch  capons,  which 
clucked  like  hens,  tocall  in  thechickens  that  had  flraved  toofaroff; 
and  even  redoubled  their  call,  when  they  found  any  nice  bits,  to 
invite  the  young  brood  to  come  and  pick  them  up  :  nay  cocks  may  be 
taught  to  do  the  fame  office,  which  they  as  well  as  capons  will  con¬ 
tinue  to  do  all  their  lives  afterwards.  But  Mr.  Reaumur,  not  fatif- 
fied  with  the  affillance  he  could  procure  from  cocks  and  capons,  has 
invented  a  fort  of  low  boxes  without  bottoms,  and  lined  with  furs  ; 
thefc,  which  he  calls  artificial  parents,  not  only  (helter  the  chickens 
from  the  injuries  of  the  air,  but  afford  a  kindly  warmth,  fo  that 
they  prefently  grow  fond  of  them,  and  take  the  benefit  of  their  fliel- 
ter  as  readily  as  they  would  have  done  under  the  wings  of  the  hen. 

For  a  few  weeks  after  hatching,  it  will  be  neceffary  to  keep  the 
chickens  in  a  room  artificially  heated,  and  furnifhed  with  thefe 
boxes  ;  but  afterwards  they  may  be  fafely  expofed  to  the  air  in 
the  court-yard,  in  which  it  may  not  be  amifs  to  place  one  of  thefe 
artificial  parents  to  flielter  them,  fliould  there  be  anyoccafion. 

Hatching,  or  Haching,  in  defigning,  &c.  the  making  of 
lines  with  the  pen,  pencil,  grayer,  or  the  like  ;  and  the  interfering 
or  going  acrofs  thole  lines  with  others  drawn  a  contrary  way,  is 
called  counter-hatching.  I  he  depths  and  fhadows  of  draughts  are 
ufually  formed  by  hatching. 

Hatching  is  of  Angular  ufe  in  heraldry,  to  diflinguifh  the  feveral 
colours  of  a  fliield,  without  being  illuminated  :  thus,  gules  or  red 
is  hatched  by  lines  drawn  from  the  top  to  the  bottom  ;  azure,  by 
lines  drawn  acrofs  the  fliield  ;  and  fo  of  other  colours.  Sec  the 
articles  Gules,  Azure,  &c. 

HA  I  CHMENT,  in  heraldry.  See  the  Syftem. 

HA1 1  EM  IS  1  S,  in  church  hiflory,  the  name  of  a  modern  Dutch 
fc£l,  fo  called  from  bontian  V  an  Hattem,  a  minifter  in  the  province 
of  Zealand,  towards  the  clofe  of  the  feventeenth  century,  who, 
having  adopted  the  fentiments  of  Spinofa,  was,  on  that  account,  de¬ 
graded  from  his  palloral  office.  They  refembled  theVERSCHORisTS. 

The  founders  of  thefe  feds  deduced  from  the  doftrine  of  abfolute 
decrees,  a  iyilem  of  fatal  and  uncontrolable  neceflity  ;  they  denied 
the  difference  between  moral  good  and  evil,  and  the  corruption  of 
human  nature  :  from  hence  they  farther  concluded,  that  mankind 
were  under  no  fort  of  obligation  to  corredt  their  manners,  to  im- 
prove  their  minds,  or  to  obey  the  divine  laws  ;  that  the  whole  of 
religion  conliited  not  in  adfing,  but  in  fuffering  4  and  that  all  the  pre¬ 
cepts  of  Jefus  Chrift  are  reducible  to  this  one,  that  we  bear  with 
cheerfulnefs  and  patience  the  events  that  happen  to  us  through  the 
divine  will,  and  make  it  our  conflant  and  only  If  udy  to  maintain  a  per¬ 
manent  tranquillity  of  mind.  1  hus  far  they  agreed  ;  but  the  Hat- 
temijis  farther  affirmed,  that  Chrilf  made  no  expiation  for  the  fins  of 
men  by  his  death,  but  had  only  fuggelfed  to  us  by  his  mediation,  that 
there  was  nothing  in  us  that  could  offend  the  deity  ;  this  they  fay, 
was  Chrilt  s  manner  of  juffifying  hisfervants,  and prefenting  them 
blameleis  before  the  tribunal  of  God.  It  was  one  of  their  diffinguilli- 
cd  tenets,  that  God  does  not  punifh  men  for  their  fins,  but  b\^ their 
fins.  1 

HAVERSACK,  a  kind  of  bag,  made  of  coarfe  grey  linen,  in 
which  the  foldiers  carry  bread  and  prdvifions  on  a  march. 

HAUL.  1  o  haul,  in  fea  language,  is  to  pull  a  fingle  rope  with¬ 
out  the  affiftanee  of  blocks,  or  other  mechanical  powers.  To  haul 
the  wind,  is,  to  direct  the  fhip’s  courfe  nearer  to  the  point  of  the 
compafs  from  which  the  wind  arifes. 

HAUM,  among  farmers,  the  item  or  {talk  of  corn,  peas,  beans, 
&c.  from  the  root  to  the  ear. 

HAUNCH,  or  Hanch,  the  hip,  or  that  part  of  the  body  be¬ 
tween  the  laft  ribs  and  the  thigh. 


The  haunches  of  a  horfe  are  too  long,  if  when  Handing  in  the  fta- 
blc,  he  limps  with  his  hind  legs  farther  back  than  he  ought ;  and 
when  the  top  or  onfet  of  his  tail  is  not  in  a  perpendicular  line  to  the 
tip  of  the  hocks,  as  it  always  is  in  horfes  whofe  haunches  arc  of  a  foq 
length.  There  are  feme  horfes,  which,’  though  ihev  have  too  Ion* 
haunches,  \  et  commonly  walk  well  :  fuch  are  good'  to  climb  hills,  but 
are  not  at  all  fure  upon  a  defeent,  for  they  cannot  plv  their  hams 
and  never  gallop  flovvly,  but  always  nearly  upon  a  full  fpeed. 

The  art  of  riding  the  great  horfe  has  hot  a  more  neceffary  lefibn 
than  that  of  putting  a  horfe  upon  his  haunches,  which  in  othcr.words 
is  called  coupling  him  well,  or  putting  him  well  together,  or  com¬ 
pact-  A  horfe  that  cannbt  bend  or  lower  his  haunches,  throws  him- 
felf  too  much  upon  his  fhouldcr,  and  lies  heavy  upon  the  bridle  * 

To  drag  the  haunches,  is  to  change  the  leading  foot  in  galloping.  . 

HAUNT,  among  fportfmen,  the  place  tokhich  game  are°ac- 
cu (turned  to  refort :  among  hunters,  it  is  the  walk  of  a  deer,  or  the 
place  of  his  ordinary  paifage. 

All  kinds  of  large  fowl  that  divide  the  foot,  have  their  haunts  bv 
the  fides  of  fhallow  rivers,  brooks,  and  plaffiesof  water;  they  deliffi't 
in  boggy  places,  and  the  dry  parts  or  fens  overgrown  with  rufifes 
reeds,  and  fedges,  in  half-drowned  moors,  and  the  hollow  vales  of 
downs  and  heaths,  where  there  is  flicker  for  them  to  lurk  in  obfeu- 
rity.  Thefe  do  not  appear  in  flocks,  but  they  are  the  beft  flight  for 
hawks  that  can  be  imagined.  The  leffer  fowl,  which  are  web- foot¬ 
ed,  continually  haunt  drowned  fens,  the  main  ftreamof  rivers  where 
the  current  is  fwifteft,  and  all  places  where  there  is  plenty  of  water- 
in  which  they  may  fwim.  undifturbed  by  man  or  beaft  ;  the  fmallcr 
fowl  frequent  fmall  brooks,  rivers,  ponds,  drowned  meadows 
loughs  or  lakes,  efpecially  if  ftored  with  unfrequented  iflands  well 
furnifhed  with  flirubs,  ruflies,  reeds,  &c. _ 

HAUTBOY,  a  mufical  inftrument  of  the  wind  kind,  ffiaped 
much  like  the  flute,  only  that  itfpreads  and  widens  toward  the  "bot¬ 
tom,  and  is  founded  through  a  reed.  The  treble  is  two  feet  Iona, 
the  tenor  goes  a  fifth  lower,  when  blown  :  it  has  only  eight  holes  * 
but  the  bafs,  which  is  five  feet  long,  has  eleven. 

HAW,  a  fmall  parcel  of  land  is  fo  called  in  Kent ;  as  a  hemp- 
haw,  a  bean-haw,  lying  near  the  houfe,  and  inclofed  for  thofe  pur- 
pofes.  Sir  E.  Coke  fays,  haws  are  houfes. 

Haw,  or  haugh,  alfo  denotes  a  green  plat  in  a  valley. 

Haw,  among  farriers,  &c.  an  excrefcence  refembling  a  griflle 
growing  between  the  nether  eye-lid  and  the  eye  of  a  horfe,  or  other 
beaft,  and  which  will  put  the  eye  quite  out,  if  not  timely  taken  awav. 

It  comes  by  grofs,  tough,  and  phlegmatic  humours,  falling  from 
the  head,  and  knitting  together,  which  in  the  end  grow  to  this  in¬ 
firmity;  the  figns  whereof  are  the  watering  of  the  eye,  and  involun¬ 
tary  opening  of  the  nether  fide. 

Every  farrier  can  cut  it  out :  the  beaft  is  to  be  held  faft  by  the 
bead,  and  with  a  ftrong  double  thread,  a  needle  is  to  be  put  in  the 
midft  of  the  upper  eye-lid,  and  tied,  if  it  be  a  bullock,  to  his  horn  - 
then  taking  the  needle  again,  with  a  long  thread,  and  putting  it 
through  the  griftleof  th chaw,  with  a  fharp  knife  cut  the  fkin  finely 
round,  and  fo  pluck  out  the  haw.  That  done,  they  drefs  the  eye' 
take  out  the  blood,  waffi  it  with  beer  or  ale,  and  caft  in  a  good  deal 
of  fait ;  then  wafh  it  again,  afterwards  ftroaking  it  down  with  their 
hands,  and  fo  let  him  go.  To  cure  a  fheep  of  this  malady,  they 
drop  into  the  eye  the  juice  of  chamomile,  or  crows-foot. 

HAWK,  or  falcon,  accipiter,  a  bird  of  prey,  of  a  bold  and  gene¬ 
rous  nature  ;  whereof  there  are  feveral  fpeeies,  which  we  ffiall  ar¬ 
range  and  deferibe  in  the  following  order. 

1.  The  falcon,  or  falcon  gentil.  See  this  kind  particularly  fpoken 
of  under  Falcon  ;  and  it’s  figure  delineated  in  Plate  31,  fig.  3. 

2.  The  haggard falcon,  likewife  called  peregrine  falcon,  paffenger , 
and  traveller,  becaufe  it  is  not  a  native  of  this  ifland  ;  or  rather^  on 
account  of  it’s  roving  and  wandering  more  than  any  other  fort ;  is 
not  inferior  to  the  befiof  the  tribe  for  ftrength,  courage,  hard  inks, 
and  perfeverance.  She  isdiftinguiffied  from  the  common  falcon,  as 
being  larger,  longer,  armed  with  a  long  beak  and  talons,  a  higher 
neck,  &c.  She  will  lie  longeron  the  wing,  and  is  more  deliberate 
and  advifed  in  her  ftooping  than  the  others.  See  Hawking. 

3.  The  ger-falcon  is  the  largeft  bird  of  the  falcon  kind,  coming  next 
to  the  fize  of  a  vulture,  and  is  of  the  greatefi  ftrength  next  an  eagle ; 
ffie  is  ftoiitly  armed,  and  in  all  refpeCts  a  lovely  bird  to  look  at.  Her 
head  and  eyes  are  like  thofe  of  the  haggard  ;  her  beak  great  and  ben¬ 
ding;  her  nares  large;  her  fails  long  and  lharp-pointed,  andhertrain 
and  mail  much  like  the  lanner’s,  having  a  large  marble-feared  foot; 
and  plumed  black,  brown,  and  ruffet.  She  may  alfo  be  called  a  paf¬ 
fenger,  her  ajrie  or  breeding  place  being  in  Pruffia,  Mufcovy,  and  the 
Norwegian  mountains. 

4.  The  faker,  or  facre,  is  difficult  to  be  managed,  being  a  paffen¬ 
ger  hawk,  whofe  airie  has  not  yet  been  difeovered  ;  but  the  young  are 
chiefly  found  in  the  iflands  of  the  Levant.  This  is  the  third  in  cf- 
teem,  next  the  falcon,  and  ger-falcon  :  fhe  is  fomewhat  longer  than 
the  haggard  falcon;  her  plume  ruftyand  ragged;  the  fear  of  her  foot 
and  beak  like  the  lanner’s  ;  her  pounces  ftiort ;  her  train  the  longeft 
of  all  birds  of  prey.  She  is  very  ftrong  and  hardy  againft  all  kinds  of 
fowl ;  excels  for  the  leffer  fowl,  aspheafants,  partridges,  See.  and  is 
much  lefs  dainty  in  her  diet,  as  long-winged  hawks  ufually  are. 

5.  The  tanner,  or  lanar,  is  a  hawk  common  in  rnoft  countries, 
efpecially  in  France  :  making  her  airie  on  lofty  trees  in  forefts,  or  "" 
on  high  cliffs  near  the  fea-fide.  She  is  lefs  than  the  falcon  gentil, 
fair-plumed,  and  of  Ihorter  talons  than  any  other  falcon.  Such  as 
have  the  largeft  and  beft-fafliioned  heads,  areeifeemed  the  beft.  See 
the  article  Lannarius. 

6.  The  merlin  is  the  fmalleft  of  all  birds  of  prey,  and  bears  a  re- 
femblance  to  a  haggard  falcon  in  plume,  and  in  the  fear  of  the  foot, 
back,  and  talons;  and  is  not  unlike  her  in  conditions.  When  well 
manned,  lured,  and  carefully  looked  after,  Ihe  proves  an  cxallent 
hawk,  efpecially  at  partridge,  thrufu  and  lark  :  but  ffie  is  very  bufy 
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and  unruly,  and  fpecial  care  mud  be  had  left  fhe  cat  ofFher  own  feet 
and  talons,  as  lhe  has  been  often  known  to  do.  She  is  very  bold  ; 
and  will  fly  at  birds  bigger  than  herfelf  with  fuch  eagernefs,  as  to 
purfue  them  even  into  a  town  or  village.  See  Merlin.  . 

7.  The  bobby  is  a  fort  of  hawk  that  naturally  preys  on  doves,  larks, 
and  other  fmall  game.  She  has  a  blue  beak,  but  the  fear  thereofand 
legs  are  yellow;  the  crinels,  or  little  feathers  under  the  eye,  very 
black  ;  the  top  of  the  head  between  black  and  yellow.  She  has  all'o 
two  white  feams  on  her  neck  ;  the  plumes  under  the  gorge, and  about 
the  brows,  are  reddilh,  without  fpot  or  drop  ;  the  breaft-feathers, 
for  the  molt  part,  are  brown,  imerfperfed  with  white  (pots  ;  her 
back,  train  and  wings,  are  black  aloft,  having  no  great  fcales  upon 
the  legs,  unlefs  a  few  behind  ;  the  three  ftretchers  and  pouncersare 
very  large  withrefpedt  to  her  fhort  legs;  her  brail  feathers  are  tinc¬ 
tured  between  red  and  black  ;  the  pendant  ones,  or  thofe  behind  the 
thigh  ofa  rufty,  fmoky  hue.  See  Hobby,  and  Plate  32,  fig.  21. 

8.  The gos-hawk,  or grofs-hawk,  is  a  large  (hurt  winged  hawk,  of 
which  there  are  feveral  forts,  differing  in  goodnefs,  force,  and  hardi- 
nefs,  according  to  the  diverfity  of  their  choice  in  cawking  ;  at  which 
time  the  feveral  forts  of  birds  of  prey  affemble  themfelves  with  the 
gos-hawk,  and  gallant  it  together.  The  gos-hawk  flies  at  the  phea- 
fant,  mallard,  wild  goofe,  hare,  and  coney  ;  nay,  (he  will  venture 
to  feize  a  kid,  or  goat.  She  is  to  be  kept  with  care,  as  being  very 
nice  and  dainty  in  eating,  & c. 

q.  Sparrow-hawk,  fringillarius  accipi/er,  is  alfo  a  kind  of  fhort- 
winged  hawk,  of  which  there  are  feveral  forts,  different  in  plumes; 
fome  fmall-plumed  and  black  ;  others  ofa  larger  feather  ;  fome 
plumed  like  a  quail  ;  fome  brown,  or  of  a  canvas-mail,  &c.  This 
is  the  moft  pernicious  hawk  which  vre  have  ;  and  makes  great  havock 
among  pigeons  as  well  as  partridges.  It  builds  in  hollow  trees,  in 
old  nefts  of  crow's,  large  ruins,  and  high  rocks,  lays  four  white  eggs, 
ineircled  near  the  blunter  ends  with  white  and  red  fpecks. 

The  Englith  legiflature  has  thought  thefe  birds  w'orthy  of  it’s 
protection  :  taking  their  eggs  out  of  any  man’s  ground,  is  punifha- 
ble  by  imprifonment  for  a  year  and  a  day,  and  by  a  fine  at  the  king's 
will,  one  half  to  him,  and  half  to  the  owner  df  the  ground. 

It  is  to  be  noted,  that  the  female  of  all  birds  of  prey  is  much  lar¬ 
ger,  ftronger,  more  courageous,  and  ferviceable  than  the  male  ; 
which  is  diftinguifhed  from  it  by  fome  diminutive  name.  Thofe  of 
the  falcon  and  gos-hawk,  are  called  tiercels,  or  tiercelets;  that  of  the 
ger  falcon,  jerkin  ;  that  of  the  merlin,  jack ;  that  of  the  hobby, 
rabbin;  that  of  the fparrerw-hawk,  mufket ;  and  that  of  the  lanner, 
lanneret. 

Hawk,  make,  in  falconry,  a  name  given  to  an  old  ftaunch  hawk, 
which  being  ufed  to  fly,  will  teach  a  young  one  to  fly. 

HAWKERS,  were  formerly  fraudulent  perfuns,  who  went  from 
^place  to  place,  buying  and  felling  brafs,  pewter,  and  other  mer¬ 
chandize,  w'hich  ought  to  be  uttered  in  open  market. 

The  appellation  hawkers  teems  to  have  arifen  from  their  uncertain 
■wandering,  like  thofe  who,  with  hawks,  feek  their  game  where  they 
can  find  it. 

Every  hawker  muft  take  out  an  annual  licence,  for  which  he  muft 
pay  4 1.  and  if  he  travels  with  a  horfe,  afs,  or  mule,  for  every  one  of 
them  8/.  If  he  travels  without  a  licence,  or  contrary  to  it,  he  forfeits 
for  every  offence  to  the  informer,  or  the  poor  of  the  parifh  where 
difeovered,  12/.  If  he  travels  with  a  forged  licence,  he  forfeits 
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1  he  acts  relating  to  hawkers  do  not  extend  to  makers  of  goods,  or 
their  agents  ;  or  to  thofe  who  fell  goods  in  fairs  or  markets  ;  to  the 
fellers  of  filh,  fruit,  or  other  victuals  ;  nor  to  the  venders  of  books 
and  news-papers.  » 

Hawkers  is  a  term  alfo  applied  to  thofe  who  go  up  and  down 
London  ftreets,  and  country  towns,  felling  books,  news-papers, 
pamphlets,  fifh,  fruit,  &c. 

HAWKING,  the  art  or  exercife  of  chafing  and  taking  wild 
fowl,  by  means  of  hawks,  or  birds  of  prey. 

The  reclaiming,  manning,  and  bringing  up  a  hawk  to  the  fport, 
are  not  eafily  brought  to  any  precife  fet  of  rules.  They  confift  in  a 
number  of  little  practices  and  obfervances,  calculated  to  familiarize 
the  falconer  to  his  bird,  to  procure  the  love  thereof,  & c.  The  prin¬ 
cipal  hold  and  foundation  which  the  falconer  has  to  work  upon,  is 
the  bird’s  ftomach.  This  great  principle  of  appetite  he  is  to  make  ufe 
of  a  hundred  ways,  to  lead  the  bird  obliquely  to  what  he  would  have 
from  her:  all  he  can  do  is,  to  divert  nature,  and  make  her  fubfer- 
vient  to  his  purpofes,  to  make  it  the  intereft  of  the  bird,  either  real 
or  apparent,  to  do  what  the  falconer  requires  of  her.  The  courfe, 
it  is  evident,  will  be  different,  according  to  the  ftate  and  condition 
of  the  bird  to  be  managed.  See  Falconry. 

Though  the  exercife  of  hawking  is  at  prefent  much  difufed,  it 
furnilhes  a  great  variety  of  terms  ftill  retained  in  our  language,  as 
gleam,  leafh,  panne!,  train,  feeling,  crabbing,  truffing,  &c. 

When  your  hawk  comes  readily  to  the  lure,  a  large  pair  of  luring 
bells  arc  to  be  put  upon  her;  and  the  more  giddy-headed,  and  apt  to 
rake  out,  your  hawk  is,  the  larger  muft  the  bells  be.  Having  done 
this,  and  file  being  fharp-fet,  ride  out  in  a  fair  morning  into  fome 
large  field  unincumbered  with  trees  or  wood,  with  your  hawk  on 
your  fift;  then  having  loofened  her  hood,  whiftle  foftly,  to  provoke 
her  to  fly,  unhood  her,  and  let  her  fly  with  her  head  into  the  wind, 
for  by  that  means  Ihe  will  be  the  better  able  to  get  upon  the  wing, 
and  will  naturally  climb  upwards,  flying  a  circle.  After  (he  has 
flown  three  or  four  turns,  then  lure  her  with  your  voice,  cafting  the 
lure  about  your  head,  having  firft  tied  a  pullet ;  and  if  your  falcon 
come  in,  and  approach  near  you,  call  out  the  lure  into  the  wind, 
and  if  fhe  ftoop  to  it,  reward  her. 

You  will  often  find,  that  when  fhe  flies  from  the  fift,  flic  will  take 
ftand  on  the  ground  :  this  is  a  fault,  which  is  very  common  with 
foar-talcons.  To  remedy  this,  fright  her  up  w  ith  your  wand :  and 
when  you  have  forced  her  to  take  a  turn  or  two,  take  her  down  to 


_ HAY.  [1115 

the  lure,  and  feed  her.  But  if  this  does  nor  do,  you  muft  have  in 
readinefs  a  duck  fealed,fo  that  flie  may  fee  no  way  but  backwards, 
and  that  will  make  her  mount  the  higher.  Hold  this  duck  in  your 
•hand  by  one  of  the  wings  near  the  body  ;  then  lure  her  with  the 
voice,  to  make  the  falcon  turn  her  head,  and,  when  fhe  is  at  a  rea- 
fonable  pitch,  caftyour  duck  up  juft  under  her,  when,  if  (lie  ftrike, 
ftoop,  or  truis  the  duck,  permit  her  to  kill  it,  and  reward  her  by 
giving  her  a  reafonable  gorge.  After  you  have  pradtifed  this  two  or 
three  times,  your  liaw'k  will  leave  the  ftand,  and,  delighted  to  be  on 
the  wing,  will  be  very  obedient. 

It  is  not  convenient,  for  the  firft  or  fecond  time,  to  flicW  your 
hawk  large  fowl :  for  it  frequently  happens  that  they  efcape  from 
the  hawk,  and  fhe,  not  recovering  them  again,  takes  after  them  ; 
this  gives  the  falconer  trouble,  and  frequently  occafions  the  lofs  of 
the  hawk.  But  if  flie  happens  to  purfue  a  fowl,  and  being  unable 
to  recover  it,  gives  it  over,  and  comes  in  again  diredlly  ;  thencaft 
out  a  fealed  duck,  and  if  flie  ftoop  and  trufs  itacrofs  the  wings,  per¬ 
mit  her  to  take  her  pleafure,  rewarding  her  alfo  with  the  heart, 
brains,  tongue,  and  liver.  But  if  you  have  not  a  quick  duck,  take 
her  down  with  the  dry  lure,  and  let  her  plume  a  pullet,  and  feed 
upon  it.  By  this  means  a  hawk  will  learn  to  give  over  a  fowl  that 
rakes  out,  and  on  hearing  the  falconer’s  lure,  will  make  back  again, 
and  know  the  better  how  to  hold  in  the  head. 

Some  haw'ks  have  adifdainful  coynefs,  proceeding  from  their  be¬ 
ing  high  fed;  fuch  a  hawk  muft  not  be  rewarded,  though  fhefliould 
kill;  but  you  may  give  her  leave  to  plume  a  little,  and  then  taking 
a  fheep's  heart  cold,  or  the  leg  of  a  pullet,  when  the  hawk  is  bufy  in 
pluming,  let  either  of  them  be  conveyed  into  the  body  of  the  fowl, 
that  it  may  favour  of  it  ;  and  when  the  hawk  has  eaten  the  heart, 
brains,  and  tongue  of  the  fowl,  take  out  what  is  inclofed,  call  her 
to  your  fift,  and  feed  her  with  it :  afterwards  give  her  fome  of  the 
feathers  of  the  fowl’s  neck,  tofeourher,  and  make  hercaft. 

If  yourhaw'k  be  a  (lately  high-flying  one,  fhe  ought  not  to  take 
more  than  one  flight  in  a  morning;  and  if  (lie  be  made  for  the  river, 
let  her  not  fly  more  than  twice :  w  hen  fire  is  at  the  higheft,  take 
Irer  down  wdth  your  lure  ;  and  when  fhe  has  plumed  and  broken 
the  fowl  a  little,  feed  her,  by  which  means  you  will  keep  her  a  high 
flyer,  and  fond  of  the  lure. 

If  the  hawk  be  intended  for  fome  particular  fort  of  game,  let  her 
lure  be  a  refemblance  of  that  fort  of  game  :  and  make  a  practice  of 
frequently  feeding  and  rewarding  her  thereon,  or  on  a  train  of  the 
fame  kind  ;  callingher,  when  feeding,  as  if  fhe  were  called  to  the 
lure.  It  may  be  likewife  proper  to  feed  her  in  fuch  fort  of  places 
as  thofe  her  game  is  chiefly  to  be  found  in. 

HAWSE,  or  Hause,  denotes  the  fituation  of  the  cable  before 
the  (hip’s  ftem,  when  flie  is  moored  with  two  anchors  out  from  for¬ 
ward  ;  viz.  one  on  the  ltarboard,  and  the  other  on  the  larboard 
bow. 

Hawfe  denotes  alfo  any  fmall  diftance  ahead  of  a  (hip,  or  between 
her  head  and  the  anchors  emploved  to  ride  her. 

HAWSER,  in  fea-language,  is  a  large  rope,  ora  kind  of  fmall 
cable,  ferving  for  various  ufes  on  board  a  fliip ;  as  to  fallen  the  main 
and  fore-fhrouds,  to  warp  a  (hip  as  fhe  lies  at  anchor,  and  wdnd  her 
up  to  it  by  a  capftan,  &c.  The  hawfer  of  a  man  of  war  may  ferve 
for  a  cable  to  the  fheet-anchor  of  a  (mall  Blip. 

HAWSES,  or  Hawse-Z^/ci,  in  a  Blip,  are  two  round  holes  un¬ 
der  her  head,  through  which  the  cables  pafs  when  (he  lies  at  anchor. 
See  Plate  125,  fig.  1,  F.  Thus  the  hawfe- pieces  are  the  large  pieces 
of  timber  in  which  thefe  holes  are  made.  Haufe-bags,  are  bags  of 
canvas  made  tapering,  and  (luffed  full  of  oakum,  which  are  gene¬ 
rally  allowed  fmall  (hips,  to  prevent  the  fea  from  wafhing  in  at  thefe 
holes  ;  and  hawfe-plugs,  are  plugs  to  flop  the  hawfes,  to  prevent  the 
water  from  wafhing  into  the  manger. 

Some  terms  in  the  fea-language  have  alfo  an  immediate  relation  to 
the  hawfes.  Asa  bold  hawfe,  is  when  the  holes  are  high  above  the 
w'ater.  Frefh  the  hawfe,  or  veer  out  more  cable,  is  ufed  w'hen  part 
of  the  cable  that  lies  in  the  haivfe  is  fretted  or  chafed,  and  it  is  or¬ 
dered  that  more  cable  may  be  veered  out,  fo  that  another  part  of  it  may 
reft  in  the  hawfes.  Frefh  the  hawfe,  alfo  means,  lay  new  pieces  upon 
the  cable  in  the  hawfes,  to  preferve  it  from  fretting.  Burning  in  the 
hawfe,  is  when  the  cables  endure  a  violent  ft  refs.  Clearing  the  hawfes, 
is  difentangling  tw'o  cables  that  come  through  different  hawfes.  To 
ride  hawfe- full,  is  when  in  ftrefs  of  weather  the  (hip  falls  with  her 
head  deep  in  the  fea,  fo  that  the  water  runs  in  at  the  hawfes. 

HAY,  a  general  name  for  any  kind  ofgrafs,  cut  and  dried  for  the 
food  of  cattle. 

The  time  of  mow'ing  grafs  for  hay,  muft  be  regulated  according 
to  it’s  growth  and  ripenefs  ;  nothing  being  more  prejudicial  to  the 
crop  than  mowung  it  too  foon,  becaufe  the  fap  is  not  then  fully  come 
out  of  the  root,  and  when  made  into  hay,  it  (brinks  away  to  nothing. 
It  muft  not,  however,  be  let  ftand  too  long,  till  it  have  (hed  it’s 
feeds.  When  the  tops  of  the  grafs  look  brown,  and  begin  to  bend 
down,  and  the  red  honey-fuckle  flowers  begin  to  wither,  you  may 
conclude  it  ripe  for  mowing. 

If  there  is  great  plenty  of  the  hay,  and  it  lie  thick  in  thefwath, 
the  Zwy-makers  (hould  follow  the  mowers,  and  turn  the  fwaths,  as 
they  cut  them,  unlefs  there  feems  danger  of  wet  weather  ;  but  in 
that  cafe  it  is  better  to  let  them  lie  in  thefwath.  At  night  it  muft  be 
made  up  into  little  cocks,  and  thefe  in  the  morning  muft  be  fpread 
and  turned,  fo  that  the  other  fide  may  wither.  Alter  this  it  is  to  be 
made  into  fmall  cocks  again,  and  the  next  day  it  is  to  be  fpread 
again,  and  drawn  into  long  rows,  which  they  call  windrows.  From 
thefe  it  is  to  be  made  up  into  large  cocks  alter  a  little  drying  ;  and 
thefe  large  ones,  if  any  wet  comes,  are  to  be  fpread  open  once  again 
before  they  are  carried  in. 

Mowing  of  land  too  often,  or  continuing  it  too  long,  is  a  very 
great  prejudice  to  it,  unlefs  it  have  the  advantage  of  being  fed  and 
renewed  by  land-floods  at  times.  The  farmer  who  has  not  this  ad¬ 
vantage 
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vantage  to  his  lands,  fhould  feed  them  once  in  two  or  three  years,  in¬ 
stead  of  making  buy  from  them,  unlefs  he  chufes  to  lay  on  manure 
conftantly  to  keep  them  in  heart.  Feeding  the  Hylands  is  the  fame 
fort  of  refpite  that  fallowing  is  to  corn  lands,  both  very  necelfary  and 

advantageous. 

Hay,  faint-foin,  is  of  feveral  forts,  which  may  be  diflinguifhed 
by  the  following  terms,  viz.  x.  The  virgin.  2.  The  blolfomed. 
3.  The  full  grown.  And,  4.  The  threfhed  bay.  The  firft  of  thefe 
is  beyond  comparifon  the  bell.  It  mull  be  cut  before  theblolfoms 
generally  appear ;  for  when  it  {lands  till  it  is  full  blown,  the  moft 
ipirituous  and  nourifhing  parts  of  it’s  juice  are  fpent,  the  fap  is 
much  impoverifhed,  and  the  faint-foin  can  never  recover  that  rich- 
nefs  it  had  in  it’s  virgin-date.  But  this  fine  bay  cannot  well  be  had 
of  uncultivated  faint-foin,  becaufe  that  may  not  be  much  above  an 
handful  high  when  it  is  in  a  condition  to  be  cut ;  it  would  then 
make  a  very  light  crop,  and  would  be  a  great  while  before  it  fprang 
up  again ;  but  the  rich  will  have  two  or  three  tuns  to  an  acre,  and 
lpring  again  immediately  for  a  fecond  crop  ;  fo  that  little  or  none 
in  quantity  would  be  loft  by  fo  great  an  improvement  of  it’s 
quality. 

The  fecond  fort  is  that  cut  in  the  flower,  which,  though  much 
inferior  to  the  virgin-Zwy,  far  exceeds  any  other  kind  as  yet  com¬ 
monly  propagated  in  England  ;  and  if  it  be  a  full  crop,  it  may 
amount  to  three  tuns  an  acre.  This  is  that  faint-foin  which  is  Com¬ 
monly  made,  and  the  larger  it  is,  the  more  nourifhing  it  will  prove 
for  horfes. 

7  lie  next  fort  of  faint-foin  is  the  full  grown,  cut  when  the  blof-  , 
foms  are  gone,  or  going  off :  this  alfo  is  good  bay,  though  it  falls 
fhort  by  many  degrees  of  the  goodnefs  of  the  other  two  forts ;  but  it 
makes  a  greater  crop  than  either  of  them,  becaufe  it  grows  to  it’s 
full  bulk,  and  fhrinks  little  in  drying. 

7  he  laft  fort  is  the  threfhed  hay,  which*  when  not  damaged  by 
wet  weather,  has  been  found  more  nourifhing  to  horfes  thancoarfe 
water-meadow  hay;  and,  when  it  is  cut  fmall  by  an  engine,  is  good 
for  cattle,  and  much  better  than  the  chaff  of  corn.  Thebeft  time 
to  cut  it,  is,  when  thegreateft  part  of  the  feed  is  well  filled ;  the  firlt- 
blown  ripe,  and  the  laft-blown  beginning  to  be  full. 

1  he  goodnefs  of  the  hay  depends  greatly  upon  the  manner  of  or¬ 
dering  it.  The  beft  hay  in  all  England  is  made  of  faint  fain,  with¬ 
out  ever  fpreading  it,  This  method,  though  it  be  longer  before  it 
be  finifhed,  colls  lefs  labour  than  the  other.  If  faint-foin  be  laid  up 
pretty  green,  it  will  take  no  damage,  provided  it  be  fet  in  fmall 
round  ricks,  with  a  large  bafket  drawn  up  in  the  middle  of  each,  to 
leave  a  vent-hole  through  which  the  fuperfluous  moifture  of  the  hay 
may  tranipire.  As  Coon  as  it’s  heating  is  over,  thefe  ricks  ought  to 
be  thatched  ;  and  all  faint-foin  ricks,  that  are  made  when  the  hay  is 
full  dried  in  the  cocks,  ought  to  be  thatched  immediately 'after  the 
making  them.  7  hat  which  is  laid  up  moft  dried,  will  come  out  of 
the  rick  of  a  green  colour ;  but  that  which  has  been  much  heated  in 
the  rick,  will  be  brown. 

The  feed  affords  the  owneranother  opportunity  of  making  a  profit 
of  his  faint-foin:  but  this,  if  the  hoeing  hufbandry  were  general, 
would  not  be  vendible  in  great  quantities  for  planting  ;  becaufe  the 
ordinary  crop  of  an  acre  will  produce  feed  enough  to  drill  an  hun¬ 
dred  acres,  which  would  not  want  planting  for  a  long  time.  The 
other  ufe  then  of  this  feed  is  for  provender;  and  it  has  been  affirmed 
by  fome,  who  have  made  trials  of  it,  that  three  bufhels  of  good  faint- 
foin  feed  given  to  horfes,  will  nourifh  them  as  much  as  four  bufhels 
of  oats ;  and  when  well  ordered,  it  is  fo  fweet  that  moft  forts  of  cat¬ 
tle  are  greedy  of  it. 

H ay -market,  a  particular  place  in  or  near  London,  where /fwy  is 
fold.  Carts  of  hay  which  ftand  to  be  fold  in  the  hay-market,  are  to 
pay  3 d.  per  load  towards  paving  and  repairing  the  ftreet ;  and  fhall 
not  ftand  loaden  with  hay  after  three  o’clock  in  the  afternoon,  &c. 
on  pain  of  forfeiting  5^.  Hay  fold  in  London,  See.  between  the 
firft  of  J  une  and  the  laft  of  Auguft,  being  new  hay,  is  to  weigh  fixty 
pounds  a  trufs ;  and  old  hay,  during  the  remainder  of  the  year,  fifty- 
fix  pounds,  under  the  penalty  of  2s.  bd.  for  every  trufs  offered  to 
fale.  2  W.  &  M. 

Hay -worms.  Befide  the  fmall  worms  or  animalcules  bred  in 
water,  in  which  hay  has  been  infufed,  which  are  only  the  objeds  of 
microscopical  observations,  we  find  that  it  is  a  proper  nidus  of  itfelf, 
fometimes,  fpr  a  much  larger  fpecies  of  infed  called  the  hay-worm, 
whofe  origin  and  changes  have  not,  as  yet  however,  been  properly 
obferved.  An  animal  which  can  be  produced  from  the  egg,  and 
grow  to  it’s  full  Size  during  the  fhort  time  that  hay  is  left  in  the  field 
in  making,  muft  be  very  quick  in  it’s  growth  ;  but  yet  it  is  found 
that  multitudes  of  fuch  are  produced,  though  probably  few  come  to 
per  fed!  ion,  the  removing  of  the  hay  naturally  deftroying  many. 

Hay,  or  Haye,  a  fence  or  inclofure,  formed  of  rails  j  where¬ 
with  feme  torefts,  parks,  Sec.  were  anciently  furrounded.  Hay  is 
fometimes  alfo  uftd  for  the  park  itfelf;  and  fometimes  for  a  hedge, 
or  a  place  hedged  round.  Hays  alfo  denote  a  particular  kind  of 
nets,  for  the  taking  of  rabbets,  hares.  See. 

HA  t  vV  ARD,  or  Havvard,  a  keeper  of  the  common  herd  of 
cattle  of  a  town  ,  who  is  to  look  that  they  neither  break  nor  crop 
the  hedges  of  inclofed  grounds  ;  and  is  fworn  in  the  lord’s  court  for 
the  due  performance  of  his  office.  See  Agillarius.  ' 

HAZARD,  a  game  on  dice,  without  tables,  is  very  properly  fo 
called,  fince  it  fpeedily  makes  a  man,  or  undoes  him. 

It  is  played  with  only  two  dice  ;  and  as  many  may  play  at  it  as 
can  ftand  round  the  large  ft  round  table. 

T'wo  things  are  chiefly  to  be  obferved,  viz.  main  and  chance  ; 
the  latter  belonging  to  the  cafter,  and  the  former,  or  main,  to  the 
other  gamefters.  There  can  be  no  main  thrown  above  nine,  nor 
under  five:  fo  that  five,  fix,  feven,  eight,  and  nine,  are  the  only 
mains  flung  at  hazard.  Chances  and  nicks  are  from  four  to  ten  : 
thus  four  Is  archance  to  nine,  rive  to  eight,  fix  ta  feven,  feven  to* 
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fix,  eight  to  five  :  and  nine  and  ten  a  chance  to  five,  fix,  feven,  and 
eight :  in  fhort,  four,  five,  fix,  feven,  eight,  nine,  and  ten’  are 
chances  to  any  main,  if  any  of  thefe  nick  it  not.  Now-  nicks 'are 
either  when  the  chance  is  the  fame  with  the  main,  as  five  and  five 
or  the  like  ;  or  fix  and  twelve,  feven  and  eleven,  eight  and  twelve! 
Here  obferve,  that  twelve  is  out  to  nine,  feven,  and  five:  eleven  is 
out  to  nine,  eight,  fix,  and  five  ;  and  ames-ace  and  duce-ace,  are 
out  of  all  mains  whatever. 

We  fhall  illuftrate  this  game  by  a  few  examples  :  Suppofe  the 
main  to  be  feven,  and  the  calter  throw’s  five,  which  is  his  chance  • 
he  then  throws  again,  and  if  five  turn  up,  he  wins  all  the  money  fee 
him ;  but  if  feven  is  throwm,  he  mull  pay  as  much  money  as  there 
is  on  the  board  :  again,  if  feven  be  the  main,  and  the  cafter  throw  s 
eleven,  or  a  nick,  he  fweeps  away  all  the  money  on  the  table  ;  but 
if  he  throws  a  chance,  as  in  the  firft  cafe,  he  muft  throw  again : 
laftly,  if  feven  be  the  main,  and  the  cafter  throw’s  amcs-ace,  duce- 
ace,  or  twelve,  he  is  out ;  but  if  he  throws  from  four  to  ten,  he 
hath  a  chance;  though  they  are  accounted  the  worft  chances  on  the 
dice,  as  feven  is  reputed  the  beft  and  eafieft  main  to  be  flung.  Four 
and  five  are  bad  throwsfthe  former  of  which  being  called  by  die  tribe 
of  nickers,  little  dick-fifhcr),  as  having  only  two  chances,  viz.  trey- 
ace  and  tw'o  duces,  ortrev-duce  and  quater-ace  ;  whereas  feven  hath 
three  chances,  viz.  cinque-duce,  fiee-ace,  and  quater-rrey.  Nine 
and  ten  are  in  the  like  condition  with  four  and  five  ;  having  only 
two  chances.  Six  and  eight  have  indeed  the  fame  number  of  chances 
with  levcn,  viz.  three;  but  experienced  gamefters  neverthelefs  pre¬ 
fer  the  feven,  on  account  of  the  difficulty  to  throw  the  doublets,  two 
quaters,  or  two  treys.  It  is  alfo  the  opinion  of  moft,  that  at  the 
firft  throw  the  cafter  hath  the  w'orft  of  it.  On  the  whole,  hazards 
certainly  one  of  the  moft  bewitching  and  ruinous  games  played  on 
the  dice.  Happy,  therefore,  the  man  who  either  never  heard  of  it, 
or  who  has  refolution  enough  to  leave  it  off  in  time. 

HAZLE,  or  Nut -tree,  coryius,  in  botany,  a  genus  of  the  mmot- 
cm  polyandriac\zfs.  It  hath  male  and  female  flowers  growing  at  re¬ 
mote  dilfances  on  the  fame  tree  ;  the  male  flow  ers  are  produced  in 
long  fcaly  catkins,  having  no  petals,  but  eight  fhort  ftamina  fattened 
to  the  fide  of  the  fcale ;  the  female  flowers  are  included  in  the  f  uture 
bud,  fitting  clofe  to  the  branches,  having  a  thick  two-leaved  perian- 
thium  ;  thefe  have  no  petals, but,  a  fmall  round  germen  occupies  the 
center,  which  afterwards  becomes  an  oval  nut,  fhaved  at  the  bafe, 
and  compreffed  at  the  top,  ending  in  a  point.  Miller  eniimerates 
three  fpecies ;  the  wild  hazle  nut,  the  filbert,  and  the  Byzantine 
nut. 

All  thefe  forts  may  be  propagated  by  layers,  or  by  fowing  their 
nuts  in  February  ;  which,  in  order  to  preferve  them  good,  fhould 
be  kept  in  fand  in  a  moil!  cellar,  where  the  vermin  cannot  come  to 
deftroy  them  ;  nor  fhould  the  external  air  be  excluded  from  them, 
which  would  oceafion  their  growing  mouldy. 

No  great  ufe  is  made  of  the  nut  tree  in  medicine  ;  fome  account 
the  juli  or  nut  fhells  to  be  reftringent  or  binding  ;  the  kernels  are 
hard  of  digeftion,  and  fluffing,  caufing  fhortnefs  of  breath  and 
wheezing ;  yet  an  emulfion,  made  of  them  with  mead,  is  recommen¬ 
ded  for  an  old  dry  cough. 

Hazle  earth,  in  agriculture,  a  moderately  compad  earth,  much 
approaching  to  the  nature  of  the  chifely  foil,  and  indeed  properly  a 
fpecies  of  it,  but  always  containing  a  large  quantity  of  a  relin-co- 
loured  fand. 

Hazle-^«,  in  zoology,  a  bird  of  the  gallinaceous  kind,  common 
in  the  woods  of  Germany,  and  fuppofed  by  many  to  be  the  atta- 
gen  of  the  ancients.  It  is  of  the  lize  of  a  very  fmall  pullet. 

HEAD,  xsQaM,  caput,  in  anatomy,  the  uppermoft  or  foremoft 
part  of  the  body  of  an  animal.  . 

The  coverings  of  the  head  are,  firft,  the  hair;  fecondly,  the  fkin ; 
thirdly,  the  membrana  cellulofa;  and,  fourthly,  the  mufcles.  Set 
Hair,  Cutis,  &c. 

Ana  tomills  account  the  head  of  man  the  firft  or  uppermoft  venter ; 
being  that  which  comes  lalt  in  order  of  diffedion,  becaufe  It’s  con¬ 
tents  are  not  fo  fubjed  to  corruption  as  thofeof  the  others. 

The  head  is  divided  into  two  parts :  the  firft,  the  calvaria  or  fcalp, 
being  that  part  covered  w  ith  hair. 

The  fecond  fmooth,  or  without  hair,  called  the  face  or  vifage ;  by 
the  Latins,  vullus ;  and  by  the  Greeks,  pro  [open,  q.  d.  looking  for¬ 
ward. 

The  former  is  fubdivided  into  four,  viz.  the  front  or  forehead, 
which  is  reputed  the  moft  humid,  called  by  phylicians  th e  ftneiput, 
q.  d.  fummum  caput. 

The  hind  or  back-part, .called  occiput;  by  the  Greeks,  m ov;  be¬ 
caufe  all  the  nerves  which  among  them  are  called  mq  arife  from 
this  part. 

7  he  middle  or  top*part,  called  the  crown  of  the  head,  and  by  ana- 
tomifts  vertex  a  vertendo,  becaufe  the  hair  turns  round  there. 

Laftly,  the  fides  are  called  the  temples,  tempora,  as  being  the  places 
where  the  hair  firft  begins  to  turn  grey  and  difcover  the  age.  Refer 
to  Syftem  of  Anatomy,  p.  no. 

Head,  difeafes  of  the ,  are  often  miftaken,  even  by  phyficians, 
for  thofe  of  other  parts,  particularly  of  the  lungs.  Some  phyficians 
tell  us,  that  perfons  who  are  fubjedt  to  diforders  of  the  head',  ought 
not  to  take  any  food  at  night. 

HzAV-acb,  cephalalgia,  from  xHpaftn,  the  head,  and  0X705,  pain. 
It  is  alfo  named  cepbataa ,  cephalalgia,  and  cephaloponia.  By  fome  i.t  is 
ufed  to  fignify  a  dull  pain  ot  the  head,  which  is  of  a  fhort  duration. 
But  moft  frequently  it  is  ufed  as  expreffive  of  pain  in  theiaead,  in 
general,  without  regard  to  circumftances. 

It  is  fometimes  acute,  and  fometimes  chronical. 

In  fome  the  pain  is  in  the  back  part  of  the  headr  from  a  contrac¬ 
tion  of  the  occipital  mufcles.  When  mild,  it  is  called  cephalalgia; 
when  inveterate,  it  is  called  cephalaa.  When  one  fide  of  the  head 
only  is  affeded,  it  takes  the  name  of  hemicrania.  In  one  of  the  tem¬ 
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pics  only  it  is  intitled  crotaphos.  And  that  which  is  fixed  to  a  point, 
and  that  is  generally  in  the  crown  of  the  head,  is  diftinguiflied  by 
the  name  of  clavus  hyjlericus . 

The  nervous  membranes  of  the  head  are  the  general  feat  of  pains 
there,  as  the  pericranium,  the  fkin,  dura  mater,  the  membrane 
which  covers  the  finus  in  the  os  frontis,  &c. 

Women,  on  account  of  their  care  about  their  hair;  and  children, 
becaufe  of  the  irregular  indulgences  that  are  allowed  them  by  impro¬ 
per  foods ;  are  the  mod  fubjedt  to  this  diforder. 

The  caufesare  very  numerous.  Hippocrates,  in  the  13th  fedtion 
of  his  book  De  Flatibus,  fays,  “  As  the  motion  of  the  blood  in  the 
head  is  performed  through  very  narrow  channels,  the  redundance  and 
confinement  of  this  fluid  excites  pain;  for  as  the  blood  is  naturally 
hot,  when  it  is  impelled  by  any  force,  it  cannot  quickly  pafs  through 
the  narrow  channels,  fince  it  meets  with  many  hindrances  and  ob- 
ftrudiions,  for  which  reafon  there  is  a  pulfation  about  the  temples.” 
This  account  of  the  origin  of  head-achs  is  not  excelled  by  any  fuc- 
ceeding  writer. 

Among  the  variety  of  caufes  are,  fuppreffed  or  diminifhed  cuftom- 
ary  evacuation  ;  the  acrid  matter  of  fome  difeafes,  by  fixing  parti¬ 
cularly  on  any  part  of  the  head  ;  a  caries  in  the  bones  of  the  head ; 
polypufes,  &c.  obftruCting  the  blood’s  paffage  through  the  jugular 
veins  and  finufes  of  the  brain ;  ftony  concretions  in  the  brain ;  acrid 
humours  repelled  from  the  external  parts  of  the  head;  abfeefs  in  the 
brain;  a  want  of  fleep;  expofure  of  the  head  either  to  heat  or  cold- 
nefs  ;  a  fpafmodic  conftridtion  of  the  nervous  membranes  in  the 
head;  uneafinefs  in  theftomach,  and  the  faulty  quality  of  it’s  con¬ 
tents;  cold  feet ;  inanition;  repletion;  hardnefs  and  adhefion  of 
the  meninges.  The  hemicrania  is  ufually  from  diforders  in  the  fto- 
mach ;  and  periodical  pains  have  their  caufe  in  the  ltomach  or  other 
vifeera,  &c. 

When  the  pain  is  in  the  back  part  of  the  head ,  it  is  ufually  from  a 
fpafm  of  the  occipital  mufcles.  Some  head-achs  are  attended  with 
fever,  and  others  not.  When  a  fuppreffed  ulual  evacuation  of  blood 
from  the  nofe  is  the  caufe,  th:  re  is  generally  a  pain  in  the  whole  head, 
which  becomes  hot,  red,  and  tumid;  the  velfcls  fwell,  the  pulfation 
of  the  arteries  becomes  ftrong,efpecially  about  the  neck  and  temples, 
the  noftrils  are  parched  and  dry,  a  heat  feizes  the  fauces,  and  thirft  is 
troublefome.  When  a  catarrh  is  the  caufe,  a  pain  affedfs  the  fore 
part  of  the  head,  it  is  of  a  dull  kind,  with  a  tenfe  of  preflure  and 
hcavinefs.  When  a  lues  venerea  is  the  caufe,  it  often  renders  the 
cranium  carious.  When  the  caufe  is  from  a  hot  bilious  habit,  the 
pain  is  acute  and  throbbing.  When  from  a  cold  phlegmatic  habit, 
there  is  a  dulnefs  and  heavy  oppreffion  in  the  head,  and  a  fenfe  of 
coldnels  in  the  part.  When  hyfteric  affections  are  the  caufe,  the 
pain  is  fixed  generally  to  a  point  in  the  crown  of  the  head,  fcarce 
exceeding  the  breadth  of  half  a  guinea ;  in  fome  it  feems  as  if  a  nail 
was  driven  into  the  head ;  fometimes  it  feizes  the  forehead  and  af- 
feCts  the  eye-brows  ;  fometimes  it  is  in  the  Jinciput,  at  others  in  the 
occiput ;  fometimes  it  is  near  the  vertical  future,  at  others  about  the 
temples;  and  a  fenfation  of  cold  is  always  attendant  on  this  kind  of 
pain  in  the  part  affected ;  it  is  called  clavus  or  clavus  hyjlericus. 

When  the  caufe  is  within  the  cranium,  and  the  pain  is  attended 
With  a  Confiderable  degree  of  fever,  there  is  danger  of  a  phrenitis.  If 
when  no  fever  attends,  afudden  pain  attack  hypochondriac  patients, 
or  fuch  as  are  difpofed  to  melancholy,  depriving  the  patient  of  fleep 
and  appetite,  and  is  accompanied  with  a  dulnefs  of  hearing,  and  an 
internal  pulfation  of  the  veffels,  there  is  danger  of  madnefs.  When 
a  fudden  pain  of  the  head  is  followed  by  a  ringing  of  the  ears,  a 
weaknefs  in  the  knees,  and  interruption  in  the  fpeech,  an  apoplexy 
may  beexpe&ed.  Frequent  head-achs  in  young  people  prognofticate 
future  arthritic  diforders.  Violent  head-achs  with  pale  urine  in  fe¬ 
vers  indicate  an  approaching  delirium.  Violent  and  long-continued 
head-achs  often  end  in  deafnefs,  blindnefs,  vertigo,  apoplexy,  and 
epilepfy  or  palfy,  &c. 

The  caufes  diftinguiflied,  and  the  particular  caufe  determined, 
willeafily  lead  to  the  cure  ;  but,  in  general,  if  the  fluids  are  impe- 
tuoufly  conveyed  to  the  head,  they  muff  be  derived  to  the  more  igno¬ 
ble  parts..  The  fpafmodic  ftri&ures  relaxed,  the  caufe  muff  be  re¬ 
moved  ;  and  to  prevent  a  relapfe,  the  whole  nervous  fyftem  muff  be 
{lengthened. 

Patients  fubjedt  to  pains  in  th ehead  fhould  eat  fparinglyat  night, 
lay  high  with  their  heads,  keep  their  bowels  foluble,  and  feet  warm. 

Vomits.  They  are  proper  to  begin  the  cure  with,  in  all  cafes 
"'here  the  ftomach  is  in  fault,  which  it  is  in  all  hemicranias,  and  moft 
periodical  head-achs. 

Bleeding.  This  operation  is  only  neceffary  when  there  is  afan- 
guine  plethora  or  an  inflammation  attendant.  Opening  the  tempo¬ 
ral  artery  is  ufually  extolled  in  violent  head-achs-,  but,  if  the  external 
jugular  vein  was  opened,  greater  benefit,  and  that  more  fpeedily, 
would  be  produced. 

Baths  for  the  feet.  In  all  cafes  where  bleeding  cannot  be  conve¬ 
niently  admitted,  a  bath  of  tepid  water,  in  which  the  feet  and  part 
of  the  legs  may  be  now  and  then  placed,  will  be  of  lingular  ufe. 

Purges.  Lenitives  are  more  proper  in  all  kinds  of  head-achs  than 
the  more  a&ive  purges.  The  oh.ricini,  eleCt.  e  caffia,  or  tindl. 
facra,  are  to  be  preferred. 

i'Ether.  If  tjiis  is  dropped  on  a  rag,  laid  upon  the  palm  of  the 
hand,  then  immediately  applied  to  the  part  affected,  inftant  relief  is 
fometimes  obtained.  Thus  the  late  Dr.  Ward  cured  pains  that  were 
fituated  fuperficially. 

A  branch  from  the  fifth  pair  of  nerves  is  fpread  on  the  membrane 
that  lines  the  noltrils,  and  another  branch  from  the  fame  paffes  thro’ 
the  foramen  fupercilii,  and  fpreads  on  the  teguments  of  the  forehead  ; 
hence,  when  pain  is  in  the  eye-ball  and  forehead,  a  heat  is  perceived 
in  the  noltrils,  and  benefit  may  be  expedted  from  external  means,  if 
No.  94.  Vol.  II. 
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applied  to  the  memhrana  narium,  and  to  the  forehead;  alfo  from  al¬ 
ternate  preflure  near  the  fuperciliary  holes  of  the  frontal  bones. 

If  fpafms  of  the  lower  parts  propel  the  blood  upwards,  and  fo 
produce  this  diforder,  bleed,  then  rub  the  fpafmodic  extremities  with 
aether  to  relax  them,  and  place  the  feet  in  tepid  water. 

Symptomatic  hcad-achs  are  only  removed  by  relieving  the  original 
diforder,  e.  g.  If  the  venereal  diforder  gave  rife  to  it,  mercurials  will 
be  the  proper  medicines;  if  the  feurvy,  or  other  diforder  in  which 
an  acrimony  is  induced  into  the  juices,  let  the  means  of  relief  re- 
fpedtively  be  accompanied  with  a  free  ufe  of  a  decodlion  of  farfapa- 
rilla. 

Periodical  head-achs  are  the  moft  difficult  to  remove.  In  thefe 
cafes  the  bark  is  the  general  remedy,  and  when  it  fails,  large  dofes 
of  valerian,  duly  repeated,  will  fucceed. 

If  the  pain  is  fo  great  that  the  ftrength  is  leflened  by  it,  the  firffc 
endeavoursmuft  be  to  abate  the  pain  by  gentle  laxativesand  anodynes, 
and  then  to  remove  the  caufe. 

If  a  beginning  caries  is  obferved  to  be  the  caufe,  cut  diredllyupon 
it,  for  thus  relief  is  foon  obtained ;  but  if  the  caries  hath  reached  the 
diploe,  the  only  cure  is  the  trepan. 

In  the  hemicrania ,  vomits,  repeated  bitter  purges,  and  warm 
ftrengthening  ftomachics  are  the  proper  means. 

Habitual  head-achs  have  been  much  relieved  by  cold  bathing,  and 
by  the  ufe  of  antimonial  wine  taken  in  dofes  as  large  as  the  ftomach. 
will  bear,  with  a  ftronginfufion  of  the  wild  valerian  root. 

When  an  acid  in  the  prirna  via  gives  rife  to  this  diforder,  a  glafs 
of  warm  water  may  be  taken  now  and  then  with  thirty  drops  of  fpt. 
C.  C.  and  a  dofe  of  rhubarb  with  magnefia  every  third  or  fourth  day. 

In  that  fpecies  called  clavus,  a  blifter  may  be  applied  to  the  part, 
fetid  pills  and  valerian  muft  be  given  freely,  or,  inftead  of  a  blifter, 
aether  may  be  applied  to  the  pained  part,  and  warm  pedilaves  may  be 
ufed. 

If  a  tranfition  of  gouty  matter  to  the  head  produces  pain  there, 
give  now  and  then  the  tindl.  facra  as  a  folutive,  blifter  the  legs,  and 
give  draughts  with  fal  C.  C.  vol.  rad.  ferp.  conf.  card.  &c. 

He -mould- Jhot,  a  difeafe  in  children,  wherein  the  futures,  ge¬ 
nerally  the  coronal,  have  their  edges  (hot  over  each  other,  fo  as  to 
comprefs  the  internal  parts,  the  meninges,  or  even  the  brain  itfelf. 
This  difeafe  ufually  occafions  convulfions,  and  admits  of  no  cure, 
unlefs  room  could  be  given  by  manual  operation,  ora  divulfionof  the 
futures.  This  diforder  is  oppofite  to  the  horfe-ftioe/w*/.  See  the 
article  Horse-Shoe  Head. 

Head,  ulcers  and  eruptions  of  the.  There  are  feveral  ulcers  or 
eruptions,  which  the  hairy  part  of  the  head  is  fubjeCf  to,  and  which 
the  writers  in  medicine  have  diftinguiflied  by  the  feveral  names  of 
tinea,  favi,  and  achores  ;  though  they  do  not  all  agree  about  the  de¬ 
terminate  fignification  of  thefe  terms. 

Should  ulcers  of  thefe  kinds  be  flight,  gentle  purges,  with  the  ad¬ 
dition  of  calomel,  muft  be  given  at  proper  intervals,  adminiftering 
between  whiles,  to  adults,  the  deco&ions  of  the  woods,  with  the 
fweetening  powders.  Infants  at  the  breaft  may  take  diaphoretic 
powders,  and  thei  r  nurfes  ought  to  profecute  the  other  methods.  Ex¬ 
ternally  it  is  proper  to  ufe  cream,  with  a  fmall  quantity  of  cerufs 
mixed  in  it,  or  the  oil  of  eggs  or  of  wax,  with  the  elacampane  oint¬ 
ment,  or  that  of  cerufs  or  the  diapompholygos.  And  if  the  ulcers 
are  of  a  worfe  kind,  dofes  of  calomel  are  to  be  given  more  frequently, 
and  a  little  crude  quickfilver  may  be  added  to  the  external  applica¬ 
tions  with  great  fuccefs.  But  in  worfe  cafes,  and  where  mercurials 
may  not  be  employed,  it  will  be  neceffary  to  take  off  all  the  hair; 
this  may  be  done  either  by  degrees  or  at  once,  by  means  of  a  pitch 
plaifter  fpread  upon  ftrong  cloth,  and  applied  all  over  the  fcalp  after 
the  hair  has  been  cut  pretty  fhort.  When  a  plaifter  of  this  kind  has 
lain  on  twelve,  or  four  and  twenty  hours,  the  method  is  to  pull  it 
off  at  once,  and  it  brings  away  with  it  both  all  the  hair  and  the  fcabs. 
This,  though  a  good  method,  is  however  a  very  harfhone,  and  can¬ 
not  be  done  without  great  pain  and  effufion  of  blood.  When  the 
plaifter  is  taken  off,  the  blood  is  to  be  wiped  away  with  dry  lint, 
and  then  the  head  anointed  with  oil  of  bricks,  and  a  fmall  admixture 
of  oil  of  wax  among  it,  and  afterwards  the  whole  fcalp  fhould  be 
covered  with  a  plaifter  of  frogs  fpawn,  with  a  fmall  admixture  of 
camphor.  This  drefling  fhould  be  repeated  every  day,  till  the  in¬ 
jured  parts  are  clean,  and  then  they  may  be  healed  with  the  oil  of 
eggs  and  effence  of  amber.  Internal  medicines,  to  fweeten  the 
blood,  and  a  regularity  of  diet,  ihould  alfo  be  obferved  at  the  fame 
time ;  a  mixture  of  crude  antimony  and  flour  of  brimftone  ferve  well 
for  this  purpofe,  and  fhould  be  given  for  fome  time  before  the  exter- 
naj  remedies,  here  directed,  are  employed. 

Head  of  fijh,  caput  pifeium.  The  heads  of  fifties  are  fo  very  va¬ 
rious  in  their  fhape  and  figure,  as  to  make  them  one  of  the  great 
articles  of  their  diftin&ion  and  characters.  The  head  of  a  fifth  is  al¬ 
ways  fingle,  and  placed  at  the  anterior  extremity  of  the  body ;  but 
it’s  proportion  or  fize,  as  well  as  figure,  is  very  various  in  the  feve¬ 
ral  kinds.  In  fome,  it’s  tides  feem  fqueezed  together;  in  others, 
it  is  depreffed :  in  fome,  it  is  rounded  and  cylindric ;  in  others, 
fmooth  ;  and  in  a  fifth  fort  it  is  rough,  and  aculcated. 

Head,  in  architecture.  Heads  are  ufed  as  an  ornament  offculp- 
ture  or  carved  work,  frequently  ferving  as  the  key  of  an  arch  or  plat¬ 
band,  and  other  occafions. 

Thefe  heads  ufually  reprefent  fome  of  the  heathen  divinities,  vir¬ 
tues,  feafons,  ages,  dec.  with  their  attributes.  The  heads  of  beafts 
are  alfo  ufed  in  places  fuitable  thereto:  as  a  bullock’s  or  lheep’s  head, 
for  a  fhambles  or  a  market-houfe  ;  a  dog’s,  for  a  kennel ;  a  deer’s 
or  boar’s,  for  a  park  or  foreft  ;  orahorfe’s,  for  a  ftable,  &c. 

In  the  metopes  of  the  friezes,  and  other  parts  of  certain  antique 
Doric  temples,  we  meet  with  reprefentations  of  bullocks  or  rams 
heads  flayed,  as  a  fymbolof  the  facrifices  offered  there. 
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Head*  in  heraldry.  The  heads  bi  men,  beads,  birds,  &c.  are 
borne  in  armoury*  either  full-faced  and  in  front,  or  fide-faced  and 
in  profile,  which  muft  be  diftinguifhed  in  blazoning. 

Among  medallids,  the  different  heads  on  ancient  coins  are  diftin- 
guifhed  by  the  different  dreffes  thereof.  See  the  article  Medal. 

In  the  imperial  medals,  where  the  head  is  quite  bare,  it  is  ufually 
a  fign  the  perfon  was  not  an  emperor,  but  one  of  the  children  of  an 
emperor,  the  prefumpti  ve  heir  to  the  empire.  The  heads  which  are 
Covered,  are  either  covered  with  a  diadem,  or  a  crown,  or  a  fimplc 
cafque,  or  a  veil,  with  fome  other  foreign  covering,  whereof  the 
diadem  is  the  mod  ancient. 

Head,  among  huntfmen,  is  ufed  for  the  horns  of  a  deer,  as  a 
hart,  buck,  &c.  Seethe  articles  Antlers  and  Hunting. 

The  names  and  diverfities  of  heads ,  in  the  hunting  language,  are 
as  follow: 

The  part  that  bears  the  antlers,  royals,  and  tops,  is  called  the 
beam,  and  the  little  dreaks  therein  are  glitters :  that  which  is  about 
the  cruft  of  the  beam  is  termed/>*w7.t;  and  that  which  is  about  the 
bur  itfelf,  formed  like  little  pearls,  is  called  pearls  bigger  than  the  rejl : 
the  bur  is  next  the  head,  and  that  which  is  about  the  bur  is  called 
pearls;  the  firft  branch  is  called  antler ,  the  fecond  fur-antler  ;  all  the 
red  which  grow  afterwards,  till  you  come  to  the  crown,  palm,  or 
crochc,  are  called  royals,  or  fur-royals;  the  little  buds  or  broches, 
about  the  tops,  are  called  croches. 

The  heads  alfo  themfelves  go  by  feveral  names,  as  a  crown-top,  a 
palmed  top,  heads  of  Jo  many  croches,  forked  heads, f tuple  heads. 

Head,  in  the  military  art.  Head  of  a  work  is  the  front  of  it  next 
the  enemy,  and  furthed  from  the  place,  as  the  front  of  a  horn-work 
is  the  diftance  between  the  flanked  angles  of  the  demi-badions ;  the 
1 head  of  a  double  tenailie  is  the  faliant  angle  in  the  middle  ;  and  the 
two  other  fides  which  form  the  re-entering  angles. 

Head  of  a  fhip  or  other  veflel,  is  the  prow,  or  that  part  that  goes 
foremoft,  including  the  bows  on  each  fide. 

Head  alfo  denotes  an  ornamental  figure  eretfled  on  the  continu¬ 
ation  of  a  (hip’s  (tern,  as  being  expreffive  of  her  name,  and  emble¬ 
matical  of  war,  navigation,  commerce,  See.  See  Plate  125,  fig.  1. 
lit.  I  .fig.  2.  lit.  K. 

Head,  in  the  manege.  The  perfections  required  to  the  head  of 
a  horfe  are,  that  it  befmall,  narrow,  lean,  and  dry.  Horfes  with 
a  big,  grofs  head,  are  apt,  by  their  weight,  to  red  and  loll  upon  the 
bridle,  and  fo  to  incommode  the  rider’s  hand.  A  horfe  with  a  large 
head  can  never  look  (lately,  unlefs  he  have  a  long  and  very  well-turned 
neck,  and  places  his  head  well.  Horfes  with  grofs,  fat  heads,  much 
charged  with  fle(h,  are  too  often  fubjeCt  to  infirmities  of  the  eyes. 

That  a  horfe’s  head  may  have  a  good  onfet,  all  the  fore  part,  from 
the  brow  to  the  nofe,  fliould  be  perpendicular  to  the  ground. 

Head  of  a  horfe  alfo  imports  the  action  of  his  neck,  and  the  effedt 
of  his  bridle,  and  thewrift:  We  fay,  this  horfe  plants  his  head  well, 
and  obeys  the  hand :  fuch  a  horfe  refufes  to  place  his  head;  he  (hoots 
out  his  nofe,  and  never  refts  right  on  the  hand,  &c. 

To  give  a  horfe  the  head.  See  Partir,  and  Echapper. 

Head  in,  and  likewife  the  hips,  is  a  phrafe  importing  that  you 
mud  paffage  your  horfe  with  his  head  and  croupe  in,  i.  e.  work  him 
fideways  upon  two  parallel  lines,  at  dep  or  trot,  fo  that  when  the 
horfe  makes  a  dep  or  volt,  his  (houlders  make  eipijle  or  tread,  at  the 
fame  time  that  his  haunches  give  the  trad!  of  another ;  and  the  horfe 
plying  or  bending  his  neck,  turns  his  head  a  little  within  the  volt, 
and  fo  looks  upon  the  ground  he  is  to  go  over. 

Moors  Head,  is  underftood  of  a  horfe  with  a  black  head  and  feet, 
the  body  being  ufually  of  a  roan  colour.  It  isalfo  ufed  by  engineers, 
for  a  kind  of  boom  or  grenade  (hot  out  of  a  cannon  :  in  heraldry,  for 
a  reprefentation,  ufually  in  profile,  of  a  blachnoors  head,  fwathed  or 
rolled  about  with  a  bandage  ;  frequently  borne  as  a  cred:  in  che- 
miftry,  as  a  cover  or  capital  of  an  alembic,  having  a  long  neck,  to  - 
convey  the  vapours  raifed  by  the  fire  into  a  veflel,  which  lerves  as  a 
refrigeratory.  In  mufic,  the  head  of  a  lute,  theorbo,  or  the  like,  is 
the  place  where  the  pins  or  pegs  are  ferewed,  to  ftretch  or  (lacken 
the  drings. 

Dragon  s  Head,  in  aftronomy,  S;c.  is  the  afeending  node  of  the 
moon  or  other  planet.  \  ;  , 

flEAD-kw,  or  H.EAD-borough,  fignifies  the  perfon  who  is  chief 
of  the  frank-pledge  in  boroughs,  or  who  anciently  had  the  govern¬ 
ment  within  his  own  pledge.  It  now  denotes  a  high-conftable. 

Head.  By  the  head,  a  fea-term,  denoting  the  date  of  a  (hip 
which  is  laden  deeper  at  the  fore-end  than  the  after-end. 

Head -fajl,  in  fea-language,  a  rope  employed  to  faden  a  fhip  to  a 
wharf,  chain,  or  buoy,  or  to  fome  other  veflel  along-ftde. 

Head-Zah^,  in  huftiandry,  fignifies  the  upper  patt  of  land  left  for 
the  turning  of  the  plough. 

Head -lines,  in  a  (hip,  thofe  ropes  of  all  fails  yvhich  are  next  to 
the  yards,  and  by  which  the  fails  are  made  faft  to  the  yards. 

Head -mojl,  denotes  the  fituation  of  any  (hip  or  (hips  which  are 
the  mod  advanced  in  a  fleet  or  line  of  battle. 

Hv..\v>-rope,  in  a  (hip,  isthatpartof  the  bolt-rope  which  termi¬ 
nates  any  of  the  principal  fails  on  the  upper  edg'e,  which  is  accord¬ 
ingly  fewed  to  it. 

nEAD-fails,  in  a  (hip,  thofe  which  belong  to  the  foremoft  and 
boltfprit :  for  by  thefe  the  head  of  the  (hip  is  governed,  and  made  to 
fall  off  and  keep  out  of  the  wind  :  and  thefe,  in  quarter-winds,  are 
the  chief  drawing  fails. 

Hea D-fea,  is  when  a  great  wave  or  billow  of  the  fea  comes  right 
ahead  of  the  fhip  as  (lie  is  in  her  courfe. 

Head-//«  in  metallurgy,  a  preparation  of  tin-ore  toward  the  fit¬ 
ting  it  for  working  into  metal.  When  the  ore  has  been  pounded 
arid,  twice  walhed,  that  part  of  it  which  lies  uppermoft,  or  makes  the 
lurface  of  the  mafs  in  the  tub,  is  called  head-tin:  this  is  feparated 
from  the  reft,  and  after  a  little  more  w^alhing  becomes  fit  for  the 
blowmg-houfe. 


Head-Za-w/W,  in  fea-language,  denotes  the  fituation  of  a  (hip  or 
boat  when  her  head  is  turned  to  windward.  . 

Head -way,  fignifies  the  motion  of  advancing  at  fea,  and  is  ge¬ 
nerally  ufed  when  a  (hip  firft  begins  to  advance,  or,  in  calm  wea¬ 
ther,  when  it  is  doubtful  whether  (he  is  in  a  (late  of  reft  or  motion. 

Heads,  a  term  ufed  by  builders  for  that  kind  of  tile  which  they 
ufually  lay  at  the  eaves  of  a  houfe  ;  being  the  full  breadth  of  a  com¬ 
mon  "tile,  and  but  half  a  tile  in  length. 

HEALING,  in  a  general  fenfc,  includes  the  whole  procefs  of 
curing  or  removing  a  diforder,  and  recovering  health.  It  is  com¬ 
monly  effedfedby  incarnatives,  agglutinatives,  vulnerarics,  &c. 

Healing,  in archite&ure,  the  covering  a  roof  with  lead,  tiles, 
(late,  or  the  like. 

HEALTH,  hygieia,  hygeia,  a  proper  difpofition  of  the  body,  and 
all  it’s  parts,  for  pe;  forming  their  refpedtive  fundlions ;  and  this 
confifts  in  a  due  connedfion.  It  is  likewife  applied  to  thc  mind,  and 
then  it  means  a  juft  difpofition  of  the  rational  powers  and  pafiions  to 
perform  their  proper  actions ;  and  this,  in  a  great  meafure,  depends 
on  bodily  health.  The  preservation  and  reftoration  of  health  confti- 
tute  the  objedts  of  the  arts  of  medicine.  The  continuance  of  health 
depends  principally  on  the  fix  non-natUral9,  air,  food,  exercife,  the 
paffions,  evacuation  and  retention,  (leeping  and  waking.  Thean- 
cients  raifed  it  to  a  goddefs,  to  whom  they  fuppofed  the  care  of  health 
to  belong.  The  Greeks  w  or  (hipped  her  under  the  name  Tyicuz,  and 
the  Romans  under  that  of  Salus.  Her  temple  at  Rome  was  on  the 
MonsQuirinalis,  where  fhehadaftatuecrowned  with  medical  herbs. 
She  is  rcprelented  in  medals  with  a  ferpent  ftretchingon  her  left  arm, 
and  holding  a  patera  to  it  with  the  right :  fometirnes  (lie  has  an  al¬ 
tar  before  her,  with  a  ferpent  twifted  round, railing  it’s  head  to  take 
fomething  out  of  the  fame,  with  the  infeription  sal.  a  ug.  rr r 

Injuries  aftedling  a  man’s  health  are  thofe  in  which,  by  any  ud- 
wholfome  praftices  of  another,  he  fultains  any  real  damage  in  his 
vigour  or  conilitution  ;  as  by  felling  him  bad  provilions  or  wine,  by 
the  exercife  of  a  noifome  trade,  or  by  the  negledl  or  unfkilful  ma¬ 
nagement  of  his  phyfician,  lurgeon,  or  apothecary.  For  thefe  in¬ 
juries  there  is  arehiedy  in  damages  by  a  l’pecial  adfion  of  trefpafs 
upon  the  cafe. 

Health, 'houfe  of,  a  kind  of  hofpital,  or  public  building,  for  the 
reception  and  entertainment  of  perfons  infedted  with  the  plague,  or 
coming  from  places  infedted  therewith. 

HEAM,  in  beads,  is  the  fame  w  ith  the  after-birth  in  women. 

The  medicines  proper  to  expel  it  are,  thyme,  w  inter-fa voury,  and 
penny-roval,  boiled  in  white  wine,  and  given  inwardly  ;  as  alfo 
common  hore-hound  (tewed  in  white  wine.  Dittany  put  up  in  form 
of  a  peffary,  drives  out  a  dead  foal,  and  brings  away  the  fecundines. 
Angelica  produces  the  fame  effedt;  fo  does  parfley-feed,  alexanders, 
hops,  fennel,  favin,  and  ^ay-berries. 

HEARING,  auditus ,  the  adt  or  faculty  of  perceiving  founds. 
Hearing  is  reckoned  among  our  external  fenfes.  It’s  organ  is  the 
ear,  and  particularly  the  auditory  nerve  diffufed  through  the  fame  ; 
and  it’s  objedt,  certain  motions  or  vibrations  of  the  air.  - . 

Hence  hearing  may  be  more  fcientifically  defined,  a  fenfation, 
whereby,  from  a  due  motion  impreffed  on  the  fibrillae-of  the  auditory 
nerve,  and  communicated  thence  to  the  fenfory,  the  mind  perceives 
and  gets  the  idea  of  founds.  r  •  •  •- 

Sir  Ifaac  Newton  fuppofes  hearing,  like  feeing,  to  be  performed 
not  immediately  by  the  vibrations  of  the  air,  but  by  thofe  of  fome 
other  more  fubtil  medium,  excited  in  the  auditorv  nervesby  the  tre¬ 
mors  of  the  air,  and  propagated  through  the  folid  capillaments  of  the 
nerve  to  the  place  of  fenfation. 

The  cqrious  ltrr.dture  of  the  labyrinth  and  cochlea-,  tend  to  make 
the  w'eakeft  founds  audible  ;  for  the  whole  organ  of  hearing, being 
included  in  a  fmall  (pace,  had  the  auditory  nerve  run  in  a.ftrait  line, 
the  impreffion  would  only  have  been  made  on  a  very  fmall  part  of  it  ; 
and  the  ftrength  of  the  impreffion  being,  caterfpqribus,  always  as 
the  number  of  parts  upon  which  the  impreffion  is  made,  founds 
which  are  now  low  could  not  have  been  heard  at  all.  If  the  audi¬ 
tory  nerve  had,  like  the  retina,  been  expanded  Run  adarge  web, 
whichhad  coveredorlined  fome  vvidecavity,thqimpre(lion  offounds, 
even  in  this  cafe,  had  been  much  weaker  than  they  are  now  ;  for 
this  large  cavity  had  given  room  for  the  founds  to  dilate,  and  all 
founds  grow  weaker  as  they  dilate.  T, 

Both  thefe  inconveniencies  are  prevented  by  the  prefent  ftrudture 
of  the  labyrinth  and  cochlea,  whofe  canals,  by  their  w  inding,  con¬ 
tain  large  portions  of  the  auditory  nerve,  upon  every  point  of  which 
the  fmallcft  found  being  at  once  imprefled  become?  audible,  and  by 
their  narrownefs  the  founds  are  hindered  from  dilating ;  and  the  im- 
preffions  made  upon  the  nerves  by  the  firft  dilatations  are  always  the 
itrongeft. 

The  ftrength  of  the  impreffion  in  narrow  channels  is  likewife  in- 
creafed  on  account  ot  the  elafticity  of  the  fides  of  the  bony  canal, 
which,  receiving  the  firft  and  ftrongeft  impulfes  of  the  air,  do  re¬ 
verberate  them  more  ltrongly  upon  the  auditory  nerve. 

It  may  be  obferved,  that  though  the  air  be  the  ufual  matter  of 
founds,  lo  that  a  bell  rung  in  vacuo  is  not  heard  at  all,  vqt  will  molt 
other  bodies,  properly  diipofed,  do  the  like  office,  only  fome  more 
faintly  than  others.  Thus  may  a  found  be  heard  through  water,  or 
even  through  earth  ;  of  which  we  have  various  inflances. 

Hagerup,  a  Danifli  phyfician,  maintains,  that  one  may  hear  with 
the  teeth.  Thus,  if  one  end  of  a  knife,  or  the  like,  be  applied  to  a 
harpfichord,  and  the  other  held  between  the  teeth,  the  mufic  thereof 
will  be  plainly  heard,  though  the  ears  be  ever  fo  clofely  (lopped. 

Hearing,  dulncfs  or  difficulty  of.  In  common  cafes  of  difficult 
hearing  fuddenlv  coming  on,  the  following  is  an  excellent  remedy  : 
Take  eli'ence  of  amber  a  dram,  of  caftor  a  lcruplewoil  of  chamomile 
half  a  fcruple,  oil  of  amber  one  drop ;  mix  thefe  together,  and  three 
or  four  times  a  day  put  a  piece  of  cotton,  wetted  in  the  mixture, 
into  the  ear. 
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Heilt  r  aifo  affirms,  on  his  own  experience,  that  the  drinking 
the  min  ral  waters  every  fpring,  in  a  proper  and  regular  manner,  is 
of  the  utmoft  fervice  in  preferving  the  patient  from  returns  of  this 
diforder  during  the  year.  Old  men  often  have  a  difficulty  of  bearing 
from  mere  debility  and  lofs  of  due  ftrength  and  tone  of  the  parts. 
In  this  cafe  medicines  can  give  no  affiftance,  but  all  applications 
ufuallv  render  the  cafe  worfe:  and  the  fame  is  to  be  obferved  in  all 
cafes  where  the  diforder  is  very  inveterate,  or  is  hereditary  ;  or  ow¬ 
ing  to  external  injuries,  by  which  the  tympanum  has  been  broken, 
or  any  other  of  the  principal  parts  are  deftroyed. 

Hearing  is  particularly  ufed,  in  civil  and  judicial  concerns,  for 
a  caufe  being  brought  before  the  judge  and  jury,  and  the  parties 
being  heard  as  to  the  merits  thereof. 

The  method  of  hearing  caufes  in  the  court  of  chancery  is  this  : 
the  parties  on  both  Tides  appearing  by  their  counfel,  the  plaintiff’s 
bill  is  firft  opened  or  briefly  abridged,  and  the  defendant’s  anfwer 
alfo,  by  the  junior  counfel  on  each  tide  ;  after  which  me  plaintiff’s 
leading  counfel  dates  the  cafe  and  the  matters  in  iffue,  and  the 
points  of  equity  arifing  from  them  ;  and  then  fuch  depofitions  as 
are  called  for  by  the  plaintiff  are  read  by  one  of  the  fix  clerks  ;  and 
the  plaintiff  may  alfo  read  fuch  part  of  the  defendant’s  anfwer  as  he 
thinks  material  or  convenient  :  and,  after  this,  the  reft  of  the  coun¬ 
fel  for  the  plaintiff  make  their  obfervations  and  arguments.  Then 
the  defendant’s  counfel  go  through  the  fame  procefs  for  him,  ex¬ 
cept  that  they  may  not  read  any  part  of  .his  anfwer ;  and  the  counfel 
for  the  plaintiff  are  heard  in  reply.  When  all  are  heard,  the  court 
pronounces  the  decree,  adjufting  every  point  in  debate  according  to 
equity  and  good  confcience  ;  which  decree,  being  ufually  very  long, 
the  minutes  of  it  are  taken  down,  and  read  openly  in  court  by  the 
regiftrar. 

HEART,  cor ,  in  anatomy,  a  mufcular  body  fituated  in  the  ca¬ 
vity  of  the  thorax,  on  the  anterior  part  of  the  diaphragm,  between 
the  two  laminae  of  the  mediartinum,  wherein  the  veins  all  terminate, 
and  from  which  all  the  arteries  arife,  and  which,  by  it’s  alternate 
contra&ion  and  dilatation,  is  the  chief  inftrument  of  the  circulation 
of  the  blood,  and  the  principle  of  life.  See  Plate  Bo ,fig.  12. 

The  heart  is  fomewhat  conical,  flatted  on  the  (ides,  round  at  the 
top,  and  oval  at  the  bafis  ;  this  laft  is  accompanied  with  appendices, 
called  auricula,  and  by  large  blood-veffels  ;  and  all  thefe  are  inclu¬ 
ded  in  a  membranous  capfula,  named  pericardium.  Refer  to  Syftem 
of  Anatomy,  p.  113. 

Heart-£hh7,  a  difeafe,  among  phyficians,  ufually  called  car- 

DIALGIA. 

In  furfeits,  or  upon  fwallowing  without  due  maftication  ;  when 
meats  are  eat  tough  and  fat,  or  with  farinaceous  fubftances  unfer¬ 
mented  ;  or  when  by  any  accident  the  faliva  is  vitiated,  too  fcanty, 
or  not  intimately  mixed  with  the  food,  the  fermentation  becomes 
tumultuous,  the  ftomach  fwells  with  air,  and  this  extraordinary 
commotion  being  attended  with  an  unufual  heat,  brings  on  the 
uneafinefs  called  the  heart-burn;  which  is  remedied  by  whatever 
promotes  a  greater  fecretion  of  faliva,  or  helps  to  mix  it  with  our 
aliment. 

Heart,  in  the  manege.  A  horfe  that  works  with  conftraint 
and  irrefolution,  is  termed  a  horfe  of  two  hearts. 

Heart,  among  feamen,  a  peculiar  fort  of  dead-eye,  refembling 
a  heart  in  (hape,  but  differing  from  the  common  dead-eyes,  being 
only  furnifhed  with  one  large  hole  in  the  middle:  they  are  ufed  to 
contain  the  laniards,  by  which  the  ftays  are  extended. 

Heart -Jhell,  in  natural  hiftory,  properly  belongs  to  a  bivalve 
fhell-fi(h  of  a  globofe  elated  form,  furrowed  in  deep  lines  ;  in  fome 
fpecies  imbricated,  in  others  prickly  ;  never  auriculated,  and  al¬ 
ways  exprefling  what  we  call  the  figure  of  a  heart.  Among  fevcral 
remarkable  fpecies  of  this  genus  are,  the  imbricated  or  roof-fhell  ; 
the  cabbage-fhell  ;  and  the  Noah’s  ark  fhell. 

HEAT,  color,  one  of  the  primary  qualities  of  the  body,  oppofed 
to  cold.  It’s  prefence  is  known,  and  it’s  degree  meafured,  by  the 
expanfion  of  the  air  or  fpirit  in  the  thermometer.  It  is  properly  a 
fenfation  excited  in  us  by  the  action  of  fire,  fo  that  it  is  a  particular 
modification  of  our  minds,  and  not  any  thing  exifting  in  that  form 
in  the  body  that  occafions  it.  Heat,  in  the  body  that  communicates 
it,  is  only  motion  ;  in  the  mind,  a  particular  difpofition  of  the  foul. 

Heat,  with  refpefl  to  the  effetft  produced  on  us,  is  eftimated  by 
it’s  relation  to  the  organ  of  feeling,  no  objedt  appearing  to  be  hot, 
unlefs  it’s  heat  exceed  that  of  our  bodies. 

Heat,  as  it  exifts  in  the  hot  body,  and  enables  it  to  produce 
fuch  and  fuch  effedls  on  our  organ,  is  varioufly  conlidered  by  the 
philofophers. 

Ariftotle  and  the  Peripatetics  define  heat  a  quality  or  accident, 
whereby  homogeneous  things  are  colledled  together,  and  heteroge¬ 
neous  things  feparated  :  but  heat  cannot  befaid  to  do  either  this  or 
that  univerfally;  all  it’s  effedfs  depend  on  the  circumftances  of  ap¬ 
plication  :  thus,  to  do  the  fame  thing  in  different  bodies,  different 
degrees  of  heat  are  required  ;  add  to  this,  that  the  fame  degree  of 
heal  (hall  have  oppofite  effedlson  different  bodies. 

The  Epicureans  and  other  Corpufcularians  define  heat  an  effential 
propet  ty  of  fire,  the  fame  in  reality  with  it,  only  diitinguifhed  there¬ 
from  in  the  manner  of  our  conception.  Heat  then,  on  their  prin¬ 
ciples,  is  no  other  than  the  volatile  fubftance  of  fire  itfelf,  reduced 
into  atoms,  and  emitted  in  a  continual  ftream  from  the  ignited 
bodies  :  fo  as  not  only  to  warm  the  objects  near  them,  but  kindle 
them,  if  inflammable.  In  etfcft,  thefe  corpufcles  flying  off  from 
the  ignited  body,  while  yet  within  the  fphere  of  it’s  flame,  by  their 
motion  conftitute  fire  ;  but  when  got  beyond  it,  fo  as  only  to  be 
perceivable  by  the  feeling,  they  take  the  denomination  of  heat,  as 
they  (ball  excite  that  fenlation  in  us. 

'The  Cartefians,  improving  on  this  dodlrine,  affert  heat  to  confift 
in  a  certain  motion  of  the  infcnfible  particles  of  a  body,  like  that 
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whereby  all  the  parts  of  the  human  body  are  agitated  by  the  motion 
of  the  heart  and  blood. 

Our  lateft  and  beft  writers  of  experimental  and  chemical  philofo- 
phy  differ  very  confiderably  about  heat  ;  the  fundamental  difference 

is,  whether  it  be  a  peculiar  property  of  one  certain  immutable  body 
called  fire,  or  whether  if  may  be  produced  mechanically  in  other 
bodies,  by  inducing  an  alteration  in  the  particles  thereof. 

1  he  former  tenet,  which  is  that  of  Democritus,  and  as  ancient 
as  the  fyftem  of  atoms,  had  given  way  to  that  of  the  Cartefians  and 
other  mechanifts,  but  is  now  with  great  addrefs  retrieved  and  im¬ 
proved  by  Homberg,  the  younger  Lemery,  s’Gravefande,  and  par¬ 
ticularly  Boerhaave. 

I  he  mechanical  philofophers,  particularlylord  Bacon,  Mr.  Boyle, 
and  Sir  Ifaac  Newron,  look  on  heat  in  another  light.  They  do  tin* 
conceive  it  as  an  original  inherent  property  of  any  particular  fort  of 
body  ;  but  as  mechanically  producible  in  any  body. 

Lord  Bacon,  in  an  exprefs  treatife  De  Forma  Calidi,  deduces, 
from  a  particular  enumeration  of  the  feveral  phenomena  and  effects 
of  heat, 

r.  T  hat  heat  is  motion  :  not  that  motion  generates  heat,  or  heat 
motion;  though,  in  many  cafes,  this  be  true:  but  that  the  very 
hing  heat  is  motion,  and  nothing  elfe.  But  this  motion,  he  fhews, 
has  feveral  peculiar  circumftances,  which  conftitute  it  heat. 

As,  2.  1  hat  it  is  an  expanfive  motion,  whereby  a  body  endea¬ 
vours  to  dilate  or  ftreteh  into  a  larger  dimenfion  than  it  had  before. 

3.  That  this  expanfive  motion  is  diredfed  towards  the  circum¬ 
ference,  and  at  the  fame  time  upwards  :  which  appears  hence,  that 
an  iron  rod,  being  eredlcd  in  the  fire,  will  burn  the  hand  that  holds 

it,  much  fooner  than  if  put  in  laterally. 

4.  T  hat  this  expanfive  motion  is  not  equable,  and  of  the  whole, 
but  only  of  the  fmaller  particles  of  the  body  ;  as  appears  from  the 
alternate  trepidation  of  the  particles  of  hot  liquors,  ignited  iron,  &c. 

And  laftly,  that  this  motion  is  very  rapid. 

Hence  he  defines  heat  an  expanfive  undulatory  motion  in  the 
minute  particles  of  the  body  whereby  they  tend,  with  fome  ra¬ 
pidity,  towards  the  circumference^  and  at  the  fame  time  incline  a 
little  upwards. 

Hence,  again,  he  adds,  that  if,  in  any  natural  body,  you  can  ex¬ 
cite  a  motion  whereby  it  fhall  expand  or  dilate  itfelf,  and  can  fo 
reprefs  and  diredt  this  motion  upon  itfelf,  as  that  the  dilatation 
fhall  pot  proceed  uniformly,  but  obtain  in  fome  parts,  and  be  check¬ 
ed  in  others,  you  will  generate  heat.  This  dodtrine,  Defeartes  and 
his  fedl  adhere  to  with  fome  little  variation.  According  to  them, 
heat  confifhin  a  certain  motion  or  agitation  of  the  parts  of  a  body, 
like  to  that  wherewith  the  feveral  parts  of  our  body  are  agitated  by 
the  motion  of  the  heart  and  blood. 

From  the  experiments  and  reafoning  employed  by  Dr.  Crawford, 
a  late  ingenious  and  much  approved  writer  on  this  fubjedt,  it  fol¬ 
lows,  that  equal  weights  of  heterogeneous  fubftances,  as  air  and 
water,  having  the  fame  temperature,  may  contain  unequal  quanti¬ 
ties  of  abfolute  heat,  and,  therefore,  there  muft  be  certain  effential 
differences  in  the  nature  of  bodies,  in  confequence  of  which  fome 
have  greater  powers  or  capacities  of  colledling  and  containing /w/ 
than  others.  On  thefe  principles  Dr.  Crawford  proceeds,  with  great 
caution,  guarding,  as  he  apprehends,  againft  every  poffible  caufe  of 
error,  to  eftimate  the  abfoute  heat  of  a  variety  of  fubftances.  He 
has  (hewn,  by  feveral  well-condudted  experiments,  that  the  capaci¬ 
ties  of  bodies  for  containing  heat  are  diminifhed  by  the  addition  of 
phlogifion,  and  increafed  by  the  feparation  of  this  principle. 

It  has  been  an  opinion  generally  received  among  philofophers, 
that  phlogifton  is  either  fire  itfelf,  or  intimately  connected  with  the 
production  of  fire.  But  if  this  were  true,  fays  Dr.  Crawford,  bo¬ 
dies,  when  united  with  phlogifton,  would  contain  a  greater  quantity 
of  fire,  or  of  abfolute  heat,  than  when  feparated  from  it :  thus,  metals 
would  contain  more  abfolute  heat,  than  their  calces,  and  fulphur 
more  than  the  vitriolic  acid.  But  the  contrary  is  evinced  to  be  the 
fadl  :  e.  gr.  the  abfolute  taa/  of  the  calx  of  tin  is  to  that  of  tin  as  1  7  - 

to  10.4;  the  ablolute  heat  of  the  calx  of  iron  is  to  that  of  the  metakas. 
8  to  3. 1 ;  the  abfolute  beat  of  the  calx  of  lead  is  to  that  of  lead  as  19.9 
to  14.7  ;  and  the  abfolute  heat  of  the  calx  of  antimony  is  to  that  of 
the  regulus  as  1 1.6  to  4.5.  Hence  it  follows,  that  if  phlogifton  be 
added  to  a  body,  a  quantity  of  the  abfolute  heat  of  that  body  will  be 
extricated ;  and  if  the  phlogifton  be  feparated  again,  an  equal  quan¬ 
tity  of  beat  will  be  abforbed  :  in  the  former  cafe,  the  capacity  of  the 
body  for  containing  heat  is  diminifhed,  and  in  the  latter  increafed. 
Heat,  therefore,  and  phlogifton  appear  to  be  two  oppofite  principles 
in  nature :  by  the  adlion  of  heat  on  bodies,  the  force  of  their  attraction 
to  phlogifton  is  diminifhed  ;  and  by  the  aCtion  of  phlogifton,  a  part 
of  the  abfolute  heat,  which  exifts  in  all  bodies  as  an  elementary 
principle,  is  expelled.  It  appears,  however,  from  the  faCts  above 
recited,  that,  though  all  bodies  have  their  capacities  for  containing 
heat  changed  in  confequence  of  the  addition  or  feparation  of  phlogit- 
ton,  yet  the  degree  of  this  change  is  very  different  in  different  bodies. 
It  is  alfo  evident,  from  this  ingenious  author’s  experiments,  that  dif¬ 
ferent  quantitiesofphlogifton  are  required  tofaturatedifferentbodies; 
and  that  when  phlogifton  paffes  from  one  body  to  another,  the  chan¬ 
ges  in  the  capacities  of  the  bodies  for  containing/;^/ will  be  different, 
and  unequal  quantities  of  matter  will  be  changed  in  a  given  time  : 
and  if  two  contiguous  bodies,  at  the  fame  moment,  have  their  capa¬ 
cities  for  containing  heat  refpeClively  increafed  and  diminifhed,  and 
the  changes  be  fuch,  that  the  whole  heat  feparated  from  the  one  is 
abforbed  by  the  other,  nofenliblcL-a/orcold  will  be  produced.  Dr. 
Crawford  has  demonftrated,  by  an  analytical  procefs,  that  in  the  cafe 
when  this  happens,  the  differences  of  the  capacities  are  reciprocally 
as  the  quantities  of  matter  changed  in  a  given  time;  but  if  the  dimi¬ 
nution  in  the  capacity  of  one  body  be  to  the  increafe  in  another,  in 
a  greater  proportion  than  the  quantity  of  matter  in  this  body  to  that 
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in  the  former,  the  whole  of  the  heat  which  is  feparated  from  the 
former  will  not  be  abforbed  by  the  latter  ;  a  part  of  it  becoming  re¬ 
dundant,  or  being  converted  into  moving  and  fenfible  heat.  He 
obferves,  that  the  capacity  for  containing  heat  may  continue  un¬ 
changed,  while  the  abfolute  heat  is  varied  without  end  ;  that  the 
alterations  w’hich  are  produced  in  the  fenfible  heatsof  different  bodies, 
by  given  quantities  of  abfolute  heat,  are  greater  or  lefs,  as  the  body 
to  which  the  heat  is  applied  has  a  lefsor  greater  capacity  for  contain¬ 
ing  heat  ;  and,  therefore,  the  fenfible  heat  of  a  body  depends  partly 
upon  the  quantify  of  it’s  abfolute  heat,  and  partly  upon  the  nature  of 
the  body  in  which  this/kw/  is  contained  ;  and,  therefore,  inthefame 
body,  the  fenfible  heat  may  vary,  though  the  abfolute  taa/ continues 
the  fame. 

Heat,  in  geography.  The  diverfity  of  the  h'eat  of  climates  and 
feafons  arifes  from  the  different  angles  under  which  the  fun’s  rays 
ftrike  on  the  earth’s  furface. 

It  is  ffiewn  in  mechanics,  that  a  moving  body  ftriking  perpendi¬ 
cularly  on  another,  a£tson  it  with  all  it’s  force  ;  and  that  a  body 
ftriking  obliquely  acts  with  the  lefs  force,  the  more  it  deviates  from 
the  perpendicular.  Now  fire  moving  in  right  lines  mud  follow  the 
fame  law,  and  confequently  it’s  a&ion  muft  be  meafured  by  the  fine 
of  the  angle  of  incidence:  and  hence  fire,  ftriking  on  any  obftacle  in 
a  direftion  parallel  thereto,  has  no  fenfible  effed,  byreafon  theratio 
isalmoft  infinite,  that  is,  nothing. 

Hence  Dr.  Halley  gives  a  mathematical  computation  of  the  effedt 
of  the  fun  under  different  climates  and  feafons,  going  on  this  prin¬ 
ciple, that  the  fimple  a&ion  of  the  fun,  as  allother  impulfes,  is  more 
or  lefs  forcible,  according  to  the  fines  of  the  angles  of  incidence,  or 
to  the  perpendicular  let  fall  on  the  plane  :  whence  the  vertical  ray 
being  put  for  radius,  the  force  of  the  fun  on  the  horizontal  furface 
of  the  earth  will  be  to  that,  as  the  fine  of  the  fun’s  altitude  at  any 
other  time.  Hence  it  follows,  that  the  time  of  the  continuance  of 
the  fun’s  fhining  being  taken  for  a  bafis,  and  the  fines  of  the  fun’s 
altitudes  eretfted  thereon  as  perpendiculars,  and  a  curve  drawn 
through  the  extremities  of  thofe  perpendiculars,  the  area  comprifed 
therein  will  be  proportional  to  the  collection  of  the  beat  of  all  the 
fun’s  beams  in  that  fpace  of  time. 

Hence  it  will  alfo  follow,  that  under  the  pole  the  collection  of  all 
the  heat  of  a  tropical  day  is  proportionate  to  a  reCtangleofthe  fineof 
23  degrees  and  a  half  into  24  hours,  or  the  circumference  of  a  cir¬ 
cle  ;  that  is,  the  fine  of  230  and  \  being  nearly  T4^  of  radius,  as  T8^ 
into  12  hours  :  or  the  polar  heat  is  equal  to  that  of  the  fun  continu¬ 
ing  12  hours  above  the  horizon  at  53°  height,  than  which  the  fun 
is  not  five  hours  more  elevated  under  the  equinoCtial. 

But  whereas  the  nature  of  heat  is  to  remain  inthe  fubjeCt,  after  the 
luminary  is  removed,  and  particularly  in  the  air  ;  under  the  equi¬ 
noctial,  the  12  hours  abfence  of  the  fun  does  but  little  diminifh  the 
motion  impreffedbv the  part  aCtion  of  his  rays,  before  herifes  again : 
but  under  the  pole,  the  long  abfence  of  the  fun  for  fix  months, 
wherein  extreme  cold  obtains,  hath  fo  chilled  the  air,  that  it  cannot, 
before  the  fun  has  got  far  towards  it,  beany  ways  fenfible  of  his  pre¬ 
fence,  his  beams  being  obftruCted  by  thick  clouds  and  perpetual  fogs. 
Add  to  this,  that  the  different  degrees  of  heat  and  cold  in  different 
places  depend,  in  a  great  meafure,  upon  the  accident  of  fituation 
with  regard  fo  mountains,  vallies,  &c.  the  firft  greatly  helping  to 
chill  the  air  by  the  winds  that  blow  over  them,  and  come  in  eddies 
through  the  adjoining  levels.  Mountains  fometimes  have  the  effeCt 
of  a  burning  mirror  on  the  adjacent  plane,  and  the  fame  effeCt  is 
fometimes  produced  from  the  concave  or  convex  parts  of  clouds, 
either  by  refraCtion  or  reflexion.  And  fome  take  thefe  to  be  fuffi- 
cient  to  produce  thunder,  lightning,  &c. 

A  ftony,  fandy,  or  chalky  foil  reflects  mod  of  the  rays  into  the 
air  again,  and  retains  but  few,  whereby  a  confiderable  acceflion  of 
heat  is  made  to  the  air  ;  as,  on  the  contrary,  black  earths  abforb  moft 
pf  the  rays,  and  return  few  into  the  air. 

The  following  table  gives  the  heat  to  every  io°  oflat.  to  the  equi¬ 
noctial  and  tropical  fun,  whereby  an  eftimate  may  be  made  of  the  in¬ 
termediate  degrees. 

Hence  are  deducible 
the  following  corolla¬ 
ries:  1.  Thattheequi- 
noCtial  heat,  when  the 
fun  is  vertical,  is  as 
twice  the  fquare  of  the 
radius,  which  is  a 
ftandard  to  be  com¬ 
pared  with  in  all  other 
cafes.  2.  That,  under 
the  equinoCtial,  the 
heat  is  as  the  fine  of 
the  fun’s  declination. 
3.  That  in  the  frigid  zones,  when  the  fun  does  not  fet,  the 
heat  is  as  the  circumference  of  a  circle  into  the  fine  of  the  altitude 
at  6  :  and  confequently,  that  in  the  fame  latitude,  thefe  aggregates 
of  warmth  are  as  the  fines  of  the  fun’s  declination  ;  and  at  the  fame 
declination  of  the  fun,  they  are  as  the  fines  of  the  latitudes  into  the 
fines  of  the  declination.  4.  That  theequinoftial  day’s  heat  is  every 
where  as  the  co-fine  of  the  lat.  5.  In  all  places  where  the  fun  fets, 
the  difference  between  the  fummerand  winter  heats,  wherf  thedecli- 
nations  are  contrary,  is  equal  to  a  circle  multiplied  into  the  fine  of 
the  altitude  at  fix  in  the  fummer  parallel ;  and  confequently  thofe 
differences  are  the  fines  of  lat.  into  the  fines  of  declin.  6.  From 
the  table  it  appears,  that  the  tropical  fun  under  the  equinoCtial  has 
of  all  others  the  lead  force  :  under  the  pole  it  is  greater  than  any 
other  day’s  heat  whatever,  being  to  that  of  the  equinoCtial  as  5  to  4. 

Thus  all  the  aCtions  of  the  fun  throughout  the  year,  and  that  part 
of  heat  which  arifeth  Amply  from  the  prefence  of  the  fuji,  may  be 


>  brought  to  a  geometrical  certainty.  The  beat  of  the  fun,  for  any 
fmall  portion  of  time,  is  always  as  a  reCtangle  contained  under  the 
fine  of  the  angle  of  incidence  of  the  ray  that  produces  it. 

It  is  well  known,  that  the  funis  farther  from  the  earth  in  fummer 
than  in  winter,  becaufe  his  apparent  motion  is  flower,  and  his  ap¬ 
parent  diameter  lefs  in  June  than  in  December  :  but  as  the  ex- 
centrici ty  of  the  earth’sorbit  bears  no  greater  proportion  to  the 
earth’s  mean  di fiance  from  the  fun  than  17  does  to  1000,  this  fmall 
difference  of  diftance  cannot  occafion  any  great  difference  of  heat  or 
cold.  But  the  principal  caufeof  the  difference  between  the  heat  of 
fummer  and  that  of  winter  is,  that  in  fummer  the  rays  fall  more 
perpendicularly,  and  pafs  through  a  lefs  denfe  part  of  the  atmo- 
fphere  ;  and,  therefore,  with  greater  force,  and  in  greater  number 
on  the  fame  place  :  and,  befides,  by  their  long  continuance,  a 
much  greater  degree  of  heat  is  imparted  by  day  than  can  fly  off  by 
night.  The  effeCt  of  rays,  according  to  their  various  degrees  of 
obliquity,  has  been  already  ftated  ;  and  it  will  appear  (by  i‘iate  20, 
fig.  9,)  that  a  greater  number  of  ray^  fall  on  the  fame  place,  when 
they  come  perpendicularly,  than  when  they  come  obliquely  upon  it : 
for,  let  A  B  reprefent  a  certain  number  of  the  fun’s  rays  falling  on 
CD,e.  gr.  London,  on  the  21ft  of  June  ;  but  on  the  22d  of  De¬ 
cember,  the  line  C  D,  or  London,  has  the  oblique  polition  C  d  to 
the  fame  rays  ;  and,  therefore,  fcarce  a  third  part  of  them  falls 
upon  it,  or  only  thofe  between  A  and  e  ;  all  the  reft  being  expended 
on  the  fpace  d  P,  which  is  more  than  double  the  length  of  C  D 
or  C  d. 

Dr.  Long,  eftimating  the  degree  of  heat  by  the  fines  of  the  angles 
of  incidence  of  the  fun’s  rays,  computes  the  fun’s  heat  at  noon  at 
the  fummer  folftice  to  be  in  proportion  to  his  heat  at  noon  at  the 
winter  folftice,  in  Cambridge,  nearly  as  100  to  28;  for  the  meri¬ 
dian  height  of  the  fun  at  the  fummer  folftice  being  there  6i°  19', 
and  his  height  at  the  winter  folftice  140  21',  the  fines  of  thefe  angles 
are  8772858  and  2478445  refpeCtively. 

We  learn  from  Dr.  King’s  Obfervations  on  the  climate  of  Ruflia, 
that  the  cold  at  St.  Peterfburgh,  during  the  months  of  December, 
January,  and  February,  is  ulually  from  8  to  15  or  20  degrees  be¬ 
low  o;  and  that  commonly,  in  the  courfeofthe  winter,  it  is  for 
a  week  or  ten  days  fome  degrees  lower.  In  this  feafon,  the  water 
iffuing  from  the  eyes  hangs  in  little  icicles  on  the  eye-laflies,  and 
icicles  appear  fufpended  to  the  beards  of  the  peafants  in  form  of  folid 
lumps  of  ice.  But  in  ftill  more  northern  latitudes  the  cold  is  much 
more  extreme.  Maupertuis,  who  wintered  at  the  north  polar  circle 
in  1736-7,  found  the  degree  of  cold  at  Torneo,  lat  65°  51',  futfi- 
cient  to  have  made  the  mercury  fink  to  33  divifions  below  o.  By 
Mr.  Hutchins’s  obfervations  at  Albany  Fort,  lat.  520  24",  the  ther¬ 
mometer  was  at  eight  o’clock  in  the  morning  of  the  19th  of  Ja¬ 
nuary,  1775,  at  370  below  o.  And  yet  this  degree  of  cold  is  in- 
confiderable,  compared  with  that  which  may  be  produced  by  art. 
See  Freezing. 

The  middle  temperature  of  our  atmofphere  is  about  48°,  which 
is,  as  it  were,  the  medium  of  all  the  feafons,  coinciding  nearly 
with  the  middle  vernal  and  autumnal  heat,  as  obferved  in  England 
by  Sir  Ifaac  Newton  and  Dr.  Hales,  and  by  Mr.  Crucqius  in  Hol¬ 
land.  The  French  make  it  fomewhat  higher,  reckoning  it  equal 
to  the  heat  of  the  cave  of  their  royal  obfervatory,  or  530.  In  cold 
countries  the  air  will  be  found  agreeable  enough  to  the  inhabitants 
while  it  is  betwixt  40°  and  50°.  In  our  climate  we  are  beft  pleafed 
with  the  heat  of  the  air  from  about  50°  to  6o°  ;  while  in  the  hot 
countries,  the  air  is  generally  a  little  above  or  below  70°.  With 
us  the  air  is  not  reckoned  warm  till  it  arrives  at  about  64®,  and  it  is 
very  warm  and  fultry  at  8o°  ;  and  Dr.  Boerhaave  thought,  that  in 
it’s  natural  ftate  it  fcarce  ever  exceeded  8o°  or  90°,  apprehending 
that  fuch  hot  air  would  foon  be  deftru&ive  of  the  life  of  animals  : 

|  but  in  thefe  temperate  climates  ithas  been  found  much  hotter ;  and 
at  Utrecht,  Paris,  Padua,  &c.  the  mercury  would  have  rifen  in  our 
thermometer  to  above  90°.  In  Pennfyl vania,  the  fummer  heat  in 
1732,  was  once  96°  or  97°  ;  and  at  Aitracan,  in  July,  1746,  the  heat 
\  was  fo  great  as  to  raife  the  mercury  in  M.  De  L’ifle’s  thermometer 
in  the  lhade  to  89°,  which  correlponds  to  103^  of  Fahrenheit’s  ; 
and  during  the  whole  month  of  July,  and  for  teveraldays  in  Auguft, 
it  was  higher  than  96®,  which  in  Fahrenheit’s  denotes  the  natural 
heat  of  the  blood. 

With  regard  to  the  temperature  or  heat  of  our  atmofphere,  we 
may  obferve,  that  the  mercury  feldom  falls  under  16°  in  Fahren¬ 
heit’s  thermometer  ;  but  we  are  apt  to  reckon  it  very  cold  at  24°, 
and  it  continues  coldifh  to  40°  and  a  little  above.  However,  fuch 
colds  have  been  often  known  as  to  bring  it  down  to  o°,  the  begin¬ 
ning  of  the  fcale,  or  nearly  the  cold  produced  by  a  mixture  of  fnow 
and  fait.  This,  as  Dr.  Boerhaave  feems  to  think,  is  the  greateft 
degree  of  cold  which  nature  has  ever  been  obferved  to  produce  on 
our  earth  ;  but  the  fallacy  of  this  opinion  has  been  evinced  by  a  va¬ 
riety  of  obfervations  in  climates  that  may  be  reckoned  ordinarily 
temperate.  In  Pennfylvania,  in  lat.  40°,  the  cold  brought  the 
mercury  to  50  in  1732  ;  at  Paris,  in  1709  a°d  17IO>  the  mercury 
funk  to  8°  ;  at  Leyden,  in  1729,  to  50,  and  at  Utrecht  to  40  ;  it 
London,  in  1709  and  1710,  the  cold  funk  the  fpirits  almoft  down 
to  the  artificial  cold  of  an  ice  and  fait  mixture  ;  and,  in  1709,  the 
mercury  funk  to  o°  at  Copenhagen,  lat.  55°  43'.  At  Upfial,  in 
1732,  the  cold  wasfo  great,  as  to  be  fufficientto  make  the  mercury 
fall  one  degree  below  o°  ;  and  at  Peterfburgh,  lat.  590  56',  much 
the  fame  with  that  of  Upfal,  the  cold  was  fevere  enough  to  deprefs 
the  mercury  to  28°  below  o. 

Heat,  in  the  animal  oeconomy,  known  by  the  feveral  names 
of  natural  heat,  vital  heat,  innate  heat,  and  animal  heat,  is  commonly 
fuppofed  to  be  that  generatedby  theattrition  of  the  partsof  the  blood, 
Qccafioncd  by  it’s  circulatory  motion,  efpecially  in  the  arteries. 

To  what  organs,  or  operations,  the  heat  of  the  human  body,  and 
other  animal  bodies,  is  owing,  is  hitherto  extremely  doubtful.  The 
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opinions  that  at  prefent  prevail  are,  1.  That  the  heat  of  animal  bo¬ 
dies  is  owing  to  the  attrition  between  the  arteries  and  the  blood. 
2.  That  the  lungs  are  the  fountain  of  this  heat.  3.  That  the  at¬ 
trition  of  the  parts  of  the  folidson  one  another  prodace  it.  4.  That 
it  is  owing  to  the  mechanical  attrition  of  the  particles  of  our  fluids. 
To  which  opinions  Dr.  Stevenfon,  of  Edinburgh,  adds  a  5th,  viz. 
That  whole  procefs  by  which  our  aliment  and  juices  are  conflantly 
undergoing  fome  alteration. 

Pthers  maintain,  that  the  generation  of  heat  in  the  animal  body 
is  determined  by  three  mechanical  principles: 

1.  That  the  more  denfe  the  matter  is,  the  degree  of  heat  gene- 
nerated  thereby  is  proportionably  the  greater  ;  for,  by  the  laws  of 
mechanics,  if  two  bodies  move  with  an  equal  degree  of  velocity, 
the  effe£ts  produced  by  them  will  bear  a  Arid  proportion  to  their 
refpedtive  denfities  or  quantities  of  matter. 

2.  The  greater  the  mutual  preffure  of  the  parts  of  one  body  upon 
thofe  of  another  is,  the  heat  generated  is,  cateris  paribus,  propor¬ 
tionably  the  moreintenfe. 

3.  The  denfer  bodies  are,  the  ftronger  their  mutual  preffure;  and 
the  quicker  their  motions,  the  greater  is  the  degree  of  heat  pro¬ 
duced  ;  for  in  proportion  as  the  velocity  is  increafed,  fo  the  mu¬ 
tual  refiflance  between  the  body  moved,  and  that  which  may  befaid 
to  fuftain  the  motion,  is  augmented. 

But  to  confider  the  method  in  which  heat  is  generated  and  in¬ 
creafed  in  the  human  body  more  accurately:  the  blood  itfelf  is  a 
body;  the  heart  alfo  and  the  arteries  are  bodies  ;  and  confequcntly 
the  heart  cannot  contradb  itfelf  without  prefiing  upon  the  blood,  and 
this  preffure  is  continued  by  the  arteries. 

When  a  bodv  moves  from  the  bafe  towards  the  apex  of  a  conical 
canal,  it  muff  ftri ke  againft  it’s  fides  :  hence  arifes  a  repercuflion, 
and  confequently  an  attrition.  -Now'  the  arteries  of  our  bodies  are 
fuch  conical  canals,  and  confequently  relift  the  impreflion  of  the 
blood  ;  therefore  an  attrition  muff  neceffarily  be  produced  ;  and  by 
natural  philofophy  we  are  taught,  that  where  there  is  attrition 
there  alfo  mult  be  heat:  fo  that  there  can  be  no  heat  in  the  human 
body  but  what  is  produced  by  the  circulation  of  the  fluids.  Hence 
tiic  degrees  of  heat  are  mod  properly  eftimated  by  the  pulfe.  Since 
then  all  the  heat  in  the  human  body  is  produced  by  the  motion 
of  the  fluids,  and  fince  the  excefs  of  heat  bears  a  joint  proportion 
of  the  attrition  of  the  moving  fluids  with  themlelves,  and  with  the 
veffels  in  which  they  flow,  it  is  hence  obvious,  that  whatever  in- 
creafes  the  velocity  of  their  circulatory  motion,  mud  of  courfe  in- 
creafe  the  heat  of  the  body  :  fo  that  by  motion  or  exercife  the  de¬ 
grees  of  heat  are  not  only  increafed,  but  alfo  bear  a  proportion  to  the 
velocity  of  that  motion. 

Boerhaave,  after  making  repeated  experiments  by  means  of 
Fahrenheit’s  mercurial  thermometer,  affirms,  that  the  vital  heat  in 
men  amounts  1092  degrees  ;  whereas  in  children  it  often  amounts 
to  94;  that  a  man  is  always  hotter  than  that  portion  of  the  at- 
mofphere  which  furrounds  him,  and  that  he  cannot  bear  a  heat  in 
his  body  greater  than  an  hundred  and  a  few  odd  degrees,  without  a 
ceffation  of  circulation  and  death.  He  alfo  affirms,  that  no  one  can 
live  in  an  air  which  has  90  degrees  of  heat,  but  that  all  animals 
hitherto  known  die  very  quickly  in  it. 

At  the  fame  diftance  from  the  heart,  the  heat  of  equal  quantities 
of  blood  will  be  as  their  velocities;  and  in  the  fame  velocities  of 
blood,  the  heat  willbe  reciprocally  as  the  diftance  from  the  heart: 
for  fince  in  homogeneal  bodies  nothing  elfe  is  required  to  difengage 
the  particles  exciting heat,  but  an  attrition  of  parts  produced  by  the 
force  of  the  heart,  to  which  is  always  proportional  the  velocity  of 
the  blood,  and  the  re-adlion  of  the  arteries  and,antecedent  blood; 
it  follows,  that  if  the  re-a&ion  be  not  altered,  then  the  heat  of  the 
blood  will  not  be  altered,  unlefs  by  an  alteration  of  the  impetus 
impreffed  upon  the  blood  from  the.  heart. 

The  heat  of  the  blood  may  be  confidered  as  a  rectangle  under 
the  velocity  and  the  diftance :  that  is,  if  in  two  perfons  the  velo¬ 
city  be  as  3,  and  the  di fiances  wherein  we  would  determine  the  heat, 
be  as  much  more  in  one  as  in  another,  that  is,  as  2  to  1  ;  the  heat 
of  one  will  be  6,  and  the  other  3  ;  that  is,  the  heat  of  the  firft  will 
be  double  that  of  the  fecond.  I  f  the  diftance  of  the  firft  be  as  2, 
and  the  velocity  as  4  ;  but  the  diftance  of  the  fecond  as  3,  and  the 
velocity  as  I ;  the  heat  of  the  firft  will  be  as  8,  and  of  the  fecond  as 
3  :  and  fo  the  heat  of  the  firft  will  be  more  than  double  iheheat  of 
the  fecond. 

Heat  of  inflammable  and  csjnbuflible  bodies.  According  to  Dr. 
Crawford’s  theory,  the  heat  which  is  produced  by  combuftion  is  de¬ 
rived  from  the  air,  and  not  from  the  inflammable  body.  Inflam¬ 
mable  bodies,  he  fays,  abound  with  phlogifton,  and  contain  little 
ablolute  heat:  the  atmofphere,  on  the  contrary,  abounds  with  ab- 
folute  heat,  and  contains  little  phlogifton.  In  the  procefs  of  in¬ 
flammation,  the  phlogifton  is  feparated  from  the  inflammable  bo¬ 
dy,  and  combined  with  the  air  :  the  air  is  phlogifticated,  and 
gives  off  a  great  proportion  of  it’s  abfolute  heat,  which,  when  ex¬ 
tricated  fuddenly,  burfts  forth  into  flame,  and  produces  an  intenfe 
degree  of  fenfible  heat.  And  fince  it  appears  by  calculation,  that  the 
/^/produced  bv  converting atmofpherical  into  fixed  air,  is  fuch,  if 
it  were  not  diffipated,  as  would  be  fufficient  to  raife  the  air,  fo 
changed,  to  more  than  twelve  times  the  heat  of  red-hot  iron,  it  fol¬ 
lows,  than  in  the  procefs  of  inflammation  a  very  great  quantity  of 
heat  is  derived  from  the  air.  But,  on  the  contrary,  no  part  of  the 
heat  can  be  derived  from  the  combuftible  body  ;  becaufc  the  com- 
buftibie  body,  during  the  inflammation,  being  deprived  of  it’s  phlo¬ 
gifton,  undergoes  a  change  fimilar  to  that  of  the  blood  by  the 
procefs  of  refpiration,  in  confequence  of  which  it’s  capability  of 
containing  heat  is  increafed  ;  and,  therefore,  it  will  not  give  oft' any 
part  of  it’s  abfolute  heat,  but  like  the  blood  in  it’s  paffage  through 
‘  the  lungs,  it  will  abforb  th cheat. 
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It  is  obferved  by  Dr.  Prieftley,  that  the  air  which  wTas  tainted  by 
combuftion  and  refpiration,  is  again  purified  by  the  growth  of  ve¬ 
getables  (fee  Air,  phlogijticated,  in  Syftem  of  Aerology,  p.  55J ; 
and  if  this  eftedl  be  produced  by  the  feparation  of  phlogifton,  it  fol¬ 
lows,  that  vegetation  will  reftore  to  the  air  that  heat  which  had  been 
detached  from  it  in  the  proceffes  of  refpiration  and  combuftion  ; 
and  thus  the  principles  of  phlogifton  and  fire,  by  the  medium  of  at¬ 
mofpherical  air,  will  be  continually  circulating  through  the  animal 
and  vegetable  kingdoms. 

Heat  is  ufually  divided,  by  the  fchool  philofophers,  into  aflual 
and  potential. 

H  eat  attual,  is  that  which  we  have  been  hitherto  (peaking  of, 
and  which  is  an  effedl  of  real  elementary  fire. 

Hf.at,  potential ,  is  that  which  we  find  in  pepper,  wine,  and 
certain  chemical  preparations,  as  oil  of  turpentine,  brandy,  quick¬ 
lime,  &c. 

1  he  Peripatetics  account  for  the  heat  of  quick-lime  from  antipe- 
,riftafis. 

The  Epicureans,  and  other  corpufcularians,  attribute  even  po¬ 
tential  heat  to  atoms  of  particles  of  fire  detained  and  locked  up  in 
the  pores  of  thofe  bodies,  and  remaining  at  reft  therein  ;  which  be¬ 
ing  excited  to  adlion  again  by  the  heat  and  moifture  of  the  mouth, 
or  by  the  effufion  of  cold  water,  or  the  like  caufe,  then  break  their 
inclofures,  and  difeover  w'hat  they  are. 

This  dodtrine  is  illuftrated  by  Mr.  Lemery,  the  younger,  in  the 
inftances  of  quick-lime,  regulus  of  antimony,  tin,  &q.  in  the  calci¬ 
nation  whereof  he  obferves,  that  the  fire,  which  they  imbibe  in  the 
operation,  makes  a  fenfible  addition  in  the  weight  of  the  body„ 
amounting  fometimes  to  one  tenth  of  the  whole  ;  and  that,  during 
this  imprifonment,  it  ftill  retains  all  the  particular  properties  or 
characters  of  fire,  as  appears- hence,  that  when  once  fet  at  liberty 
again,  it  has  all  the  eftedls  of  other  fire. 

Thus  a  ftony  or  faline  body  being  calcined,  and  water  poured 
thereon,  that  fluid  is  found  fufficient,  by  it’s  external  impreflion,  to 
break  up  the  cells,  and  let  the  fire  out ;  and  upon  this  the  water 
is  rendered  more  or  lefs  warm,  according  to  the  quantity  of  fire 
lodged  therein. 

The  true  caufe  of  the  increafe  of  weight,  which  certain  fubftances 
acquire  in  calcination,  was  npt  generally  known,  previous  to  the 
modern  difeoveries  relating  to  air.  From  thefe  it  appears,  that  the 
additional  weight  of  calcined  fubftances  is  not  owing,  as  Mr.  Boyle 
and  others  imagined,  to  the  particles  of  fire  that  fix  thcmfelves  in 
the  metal,  but  to  the  air  abforbed  by  thefe  fubftances,  and  adher¬ 
ing  to  their  conftituent  parts,  in  the  procefs  of  calcination. 
Sec  alfo  Fixed  Air,  in  Syftem  of  Aerology,  p.  54. 

This  curious  dilcovery  was  fuggefted  by  Jean  Rey,  a  phyfician 
at  Perigord,  in  a  very  fcarce  book  written  at  the  beginning  of  the  laft 
century. 

Mr.  Brun,  apothecary  at  Bergerac,  had  informed  him,  that  having 
put  two  pounds  fix  ounces  of  fine  tin  into  an  iron  veflcl,  expofed  to 
a  violent  heat,  during  fix  hours,  he  found  that  it  was  converted 
into  a  calx,  which  weighed  feven  ounces  more  than  the  tin  ori¬ 
ginally  employed.  This  increafe  of  weight,  fays  Jean  Rey, proceeds 
!  from  the  air,  which  has  been  thickened,  rendered  heavy,  and  in 
fome  degree  adhefive,  by  the  vehement  and  long-continued  heat  of 
the  furnace  ;  which  air  mixes  with  the  calx,  and  attaches  itfelf  to 
it’s  minuteft  particles,  in  the  fame  manner  as  water  adheres  and 
adds  weight  to  thofe  of  fand.  This  air,  he  adds,  is  no  otherwife 
changed  than  in  being  deprived  of  it’s  fluidity,  which  rendered  it 
incapable  of  adhering  to  any  fubftance  ;  and  in  the  prefent  cafe  is 
made  more  grofs,  heavy,  and  adhefive. 

Heats,  in  a  medicinal  fenfe,  are  not  fo  much  the  immediate; 
as  the  remote  caufe  of  a  general  licknefs,  by  relaxing  the  fibres,  and 
difpofing  the  humours  to  putrefadlion  ;  efpecially  among  foldiers, 
and  perfons  expofed  the  whole  day  to  the  fun  ;  for  the  greateft  heats 
are  feldom  found  to  produce  epidemic  difeafes,  till  the  perfpiration 
is  flopped  by  wet  cloaths,  fogs,  dews,  damps,  &c.  and  then  fome 
bilious  or  putrid  diftemper  is  the  certain  confequence,  as  fluxes,  and 
ardent  intermitting  fevers  :  neverthelefs,  it  muft  be  allowed,  that 
heats  have  fometimes  been  fo  great,  as  to  prove  the  more  immediate 
caufe  of  particular  diforders. 

Heat,  in  horfe-courfes,  either  denotes  the  exercife  to  be  given 
horfes  by  way  of  preparation,  &c.  or  the  adtual  courfe  they  2re  to 
run  the  very  day  that  is  fet  to  determine  the  matches. 

Two  heats  in  a  week  are  reckoned  a  juft  meafure  for  any  horfe,  of 
what  ftate  or  conftitution  foever.  The  jockies  lay  it  down  as  a  rule, 
that  one  of  the  beats  be  given  on  the  fame  day  of  the  week  whereon 
the  horfe  is  to  run  his  match;  and  this  fhould  be  the  fharpeft 
heat. 

HEATH,  erica,  in  botany,  a  genus  of  the  oelandria  monogynia 
clafs  of  plants,  the  flower  of  which  confifts  of  one  eredft  and  qua- 
drifid^etal ;  and  it’s  fruit  is  a  quadrilocular  capfule,  containing  a 
great  number  of  very  fmall  feeds. 

The  diftilled  water  of  heath-d owers  is  recommended  for  fore  eyes, 
as  alfo  for  the  cholic  ;  and  fomentations  of  them  are  faid  to  be  good 
in  the  gout  and  paralytic  cafes. 

A  deco£lion  of  the  leaves  taken  warm,  to  the  weight  of  five 
ounces,  morning  and  evening,  three  hours  before  meat,  for  thirty 
daysfucceffively,  iseffedlual  for  breaking  and  expelling  the  ftone  in 
the  bladder,  by  caufing  it  to  crumble  into  fmall  particles,  as  Mat* 
thiolus  experienced. 

Heath  -peas,  or  bitter  vetch,  orobus,  a  genus  of  plants  ranged 
by  Linnaeus  among  the  diadelphia  decandna,  and  of  which  there  are 
a  number  of  fpecies,  but  the  four  follow  ing  are  thofe  moft^ci  m* 
monly  propagated  in  gardens.  1.  Bitter  vetch  with  leaves  placed 
by  couples  clofe  to  the  ltalks,  and  with  indented  ftipul*.  2.  Bitter 
vetch  with  oval,  oblong,  winged  leaves,  roundifh,  moon-ihaped, 
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indented  ftipula,  and  a  (ingle  Balk.  3.  Bitter  vetch  with  oval, 
winged  leaves’,  intire,  half  arrow  pointed  ftipuloe,  andafingle  nalk. 

4.  Bitter  vetch  with  a  branching  (talk,  and  leaves  cornpofed  of  iix 

pair  of  oblong  oval  lobes.  ,  ,  '  .  , 

v  The  firft  and  fecond  fpecies  are  natives  of  Siberia,  and  the  third 
and  fourth  grow  naturally  i  n  the  forefts  of  Germany  and  Switzerland. 

All  thefe  plants  mav  be  propagated  either  by  feeds  or  by  parting 
of  their  roots.  If  by  feeds,  they  fhould  be  Town  in  autumn.  When 
the  plants  come  up,  they  fhould  he  kept  clean  from  weeds  and 
thinned  where  they  grow  too  clofe,  and  in  the  next  autumn  they 

fliould  be  traofplanted  to  the  places  where  they  are  defigned  to  remain. 

if  they  are  propagated  bv  parting  the  roots,  the  proper  time  for  it 
is  autumn  ;  and  they  fhould  be  planted  in  a  loamy  foil,  and  a  fbady 
fituation. 

HEAVE,  at  fea-,  is  to  throw  away,  or  fling  any  thing  overboard. 
To  heave  at  the  capflan,  is  to  turn  it  about.  To  heave  a  flag  abroad , 
is  to  hang  it  out.  To  heave  ahead,  is  to  make  the  fhip  advance, 
by  heaving  in  the  cable,  or  other  rope,  which  is  fattened  to  an 
anchor  at  fome  dittance  before  her.  To  heave  aflern ,  is  to  draw'  the 
fhip  backwards,  by  the  fame  operation.  To  heave  out,  is  to  unfurl 
and  throw  loofe  a  fail  from  the  place  where  it  had  been  rolled  and 
fattened.  The  phrafe  is  more  particularly  applied  to  the  ftay- 
fails  :  as,  loofe  the  toft-faih,  and  heave  out  the  fiay-fails,  w'hich  is  done 
in  order  to  fet  or  dry  them.  To  heave  Jhort,  is  to  drag  fo  much  of 
thecable  from  the  fhip,  by  means  of  the  capttan  or  windlafs,  as  that 
by  advancing  fhe  will  bealmoft  perpendicularly  above  the  anchor, 
and  in  a  proper  fituation  to  fet  fail ;  and  to  heave  taught  is  to  turn 
about  the  capttan,  till  the  rope  applied  to  it  becomes  ftrait,  and  ready 
for  aCtion. 

Heave  -offerings,  under  the  Jewifh  law,  were  things  offered  up 
to  God,  by  lifting  them  up  on  high. 

HEAVEN,  cesium,  that  orb  over  our  heads  w'here  the  heavenly 
bodies  revolve.  Philofophers,  divines,  and  aftronomers,  lay  down 
divers  heavens  ;  as,  the  higheft  or  empyrean  heaven,  the  aethercal  or 
ffarry  heaven,  and  the  planetary  hetrven. 

Heaven,  among  divines,  called  the  empyrean,  is  the  abode  of 
God,  and  blefled  fpirits,  fuch  as  angels,  and  the  fouls  of  the  righ¬ 
teous  deceafed.  This,  in  feripture,  is  frequently  called  the  king¬ 
dom  of  heaven,  the  heaven  of  heavens ,  the  third  heaven,  paradife, 
the  New  Jerufalem,  &c.  This  heaven  is  conceived  as  a  place 
W'here  the  Deity  is  pieafed  to  afford  a  more  immediate  view  of  him- 
felf  than  in  the  other  parts  of  the  univerfe,  w  here  he  is  likewife 
prefent.  This  makes  the  beatific  vifion.  The  infpired  writers, 
particularly  Ifaiah  and  St.  John  the  Divine,  give  us  very  mag 
nificentdeferiptionsof  Afrtww,  it’s  ftruCture,  apparatus,  and  attendants. 

The  ancient  Romans  had  a  kind  of  heaven  in  their  theology, 
called  Elyfium  or  Elyfian  fields;  as  the  Mahometans  have  their  pa¬ 
radife,  which  is  verygrofs,  agreeable  to  the  genius  of  their  religion. 

Heaven,  in  aftronomv,  called  the  aethereal  and  ftarry  heaven, 
is  that  immenfe  region  where  the  ftars,  planets,  and  comets  are 
ranged.  It  is  vulgarly  called  the  firmament,  though  the  original 
word  ufed  by  Mofes,  w'hen  fpeaking  of  the  fecond  day’s  creation, 
properly  fignifies  no  more  than  expanfe,  a  term  adapted  to  the 
impreffion  which  the  heavens  make  on  our  fenfes  ;  w'hence  in  other 
parts  of  feripture  the  heaven  is  compared  to  a  curtain  or  tent  to 
dwell  in. 

Defcartes,  Kircher,  &c.  haveeafily  demonttrated  this  heaven  not 
to  be  folid.but  fluid,  though  they  (till  fuppofe  it  full,  without  any 
vacuity,  and  cantoned  out  into  fo  many  vortices. 

Sir  Ifaac  Newton  has  abundantly  fhewm  the  heaven s  to  be  void  of 
all  refiftance,  and  confequently  almoft  all  matter,  from  the  planets 
perfiftingin  their  motions  without  any  fenfible  diminution  of  their 
velocity,  and  the  comets  patting  freely  in  all  directions. 

Among  the  other  reveries  of  the  rabbins  contained  in  the  Tal¬ 
mud,  w'e  find  it  aflerted,  that  there  is  a  place  where  the  heavens  and 
the  earth  join  together  ;  that  Rabbi  Barchana,  going  thither,  laid 
his  hat  on  the  window  of  heaven;  and  that,  going  to  take  it  again 
immediately  after,  it  was  gone,  the  heavens  having  carried  it  off; 
fo  that  he  mutt  wait  for  a  revolution  of  the  orbs  to  bring  it  to  it’s 
place  again ! 

HEAVER,  in  fea-language,  is  a  wooden  ftaff,  which  feamen 
employ  as  a  lever  on  many  occafions  ;  particularly  in  fetting  up  the 
top-matt  fhrouds,  flapping  up  the  top-matts,  ttropping  the  larger 
blocks,  feizingthe  (landing  rigging,  &c. 

HEAVY  bodies,  in  philofophy,  do  not  tend  precifely  to  the  very 
center  of  the  earth,  except  at  the  poles,  and  equator,  on  account  of 
thefpheroidal  figure  of  the  earth.  Their  direction  is  every  where 
perpendicular  to  the  furface  of  thefpheroia. 

Heavy,  in  the  manege.  Ahorfe  is  faid  to  reft  heavy  upon  the 
hand,  who,  through  the  foftnefs  of  his  neck,  the  weaknefs  of  his 
back,  the  weight  ot  his  fore-quarters,  or  through  wearinefs,  throws 
•  himfelf  upon  the  bridle  ;  but  without  making  any  refiftance,  or  any 
effort,  to  force  the  horfeman’s  hand.  This  fault  is  remedied,  and 
Ahe  horfe  made  light  upon  the  hand,  by  flopping  and  making  him 
go  back  frequently,  if  it  proceeds  only  from  lazinefs  and  ftiffnefs  ; 
but  if  it  be  caufed  by  any  defeCt  in  the  back,  there  is  no  remedy  for  it. 

HEBE,  in  ancient  mythology,  a  goddefs,  the  idea  of  whom, 
among-  the  Romans,  feems  to  have  been  much  the  fame  with  that 
of  eternal  youth,  or  an  immortality  of  blifs  ;  agreeably  to  which, 
the  is  reprefented  on  a  gem,  in  the  great  duke’s  collection  at  Flo¬ 
rence,  with  a  young  airy  look,  and  drinking  out  of  a  little  bowl ; 
or,  according  to  Milton’s  expreffion,  Quaffing  immortality  and 

joy.’"  i 

-  HEBRAISM,  an  idiotifm,  or  manner  of  fpeaking,  peculiar  to 
the  Hebrew  tongue.  The  feripture  exprefiions,  Son  of  perdition ; 
and  Sleeping  in  the  Lord,  are  Hebraijms. 

-HEBREW,  fomething  relating  to  the  people  of  the  Jews,  i.  e. 


the  twelve  tribes,  defeended  from  the  twelve  patriarchs,  fons  of  Ja¬ 
cob.  See  the  article  Jews.-  .  . . 

Hebrew  character.  There  arc  two  kinds  of  Hebrew  characters  : 
the  ancient,  .called  alfo  the  lquare  ;  and  the  modern,  <>r  raobinical 
characters..  The  fquare  Hebrew  takes  it’s  denomination  from  the 


figure  of  it’s  characters,  which  ttand  more  fquare  than  the  other. 


and  have  their  angles  more  exaCt  and,  precile.  I  his  character  is 
ufed  in  the  text  of  holy  feripture,  and  their  other  principal  and  molt' 
important  writings.  When  both  this  and  the  rabbinical  character 
are  ufed  in  the  fame  w'ork,  the  former  is  for  the  text,  or  the  funda¬ 
mental  part ;  and  the  latter  for  the  acceffary  part ;  as  the  glofs,  notes, 
commentaries,  and  the  like.  _  .  .  .. 

Thofe  copied  from  the  characters  in  the  SpanHh  manuferipts,  are 
the  belt  and  moff  beautiful  characters  of  this  kind  ;  next,  thofe 
from  the  Italian  manuferipts ;  then  thofe  from  the  French  ;  and, 
lattly,  thofe  of  the  Germans,  whole  characters  are  much  the  lame, 
with  refpeCt  to  the  other  genuine  fquare  Hebrew  characters,  that 
the  Gothic,  or  Dutch  characters  are  with  refpeCt  to  the  Roman. 

Several  authors  contend,  that  the  fquare  character  is  not  the  real 
ancient  Hebrew  character,  written  from  the  beginning  of  the  lan¬ 
guage  to  the  time  of  the  Babylonifh  captivity  ;  but  that  it  is  the 
Affyrian  or  Chaldee  character,  which  the  Jews  affumed,  and  accuf- 
tomed  themfelves  to,  during  their  captivity, and  retainedafrerwards. 
They  fay,  that  the  jews,  during  their  captivity,  had  quite  difufed 
their  ancient  character  ;  fo  that  Ezra  found  it  neceffary  to  have  the 
facred  books  tranferibed  into  the  Chaldean-fquare  character.  Thefe 
authors  add,  that  what  we  call  the  Samaritan  character,  is  the  ge¬ 
nuine  ancient  Hebrew.  Ol  this  opinion  are  Scaliger,  Bochart,  Ca- 
faubon,  Voffius,  Grotius,  Walton,  Capellus,  2kc.  and  arming  the 
ancients,  Jerom  and  Eufebius.  .  p ....  ;  \  ,  I 

The  learned  jefuit  Souciet  maintains,  >yjtjv  great  add  refs,  that  the 
ancient  Hebrew  character  is  that  found  on  tfte  medals  of  Simon,  and 
others,  commonly  called  Samaritan  medals;  but  which,  he  afferfs,  ' 
were  really  Hebrew  medals,  (truck  by  the  Jews,  and  not  the  Sama¬ 
ritans.  v 

The  modern,  or  rabbinical  Hebrew  character,  is  a  neat  and  good 
character,  formed  of  the  fquare  Hebrew,  by  rounding  it,  and  re¬ 
trenching  molt  of  the  angles,  or  corners  of  the  letters,  to  make  it 
the  more  eafy  and  flowing.  C 

The  rabbins  frequently  make  ufe  cither  of  their  own,  or  th c  fquare 
Hebrew  character,  to  write  the  modern,  languages  in.  There  were 
books  in  the  French  king’s  library,  in  the  vulgar  tongues,  printed 
i  n  Hebrew  characters.  . 

Hebrew  language,  called  Amply  the  Hebrew,  is  thatfpoken  by 
the  Hebrews,  or  ancient  Jews,  and  in  which  the.Old  Teftament  i$ 
written.  ,  , 

This  appears  to  he  the  mod  ancient  of  all  the  languages  in  the 
world,  at  leaft  we  know  of  none  older :  and  fome  learned  men  are 
of  opinion  that  this  is  the  language  in  which  God  fpoke  to  Adam  in 
Paradile,  and  w  hich  the  faints  will  fp'eak  in  heaven. 

The  books  of  the  Old  Teftament  are  the  only  pieces  to  be  found, 
in  all  antiquity,  written  in  pure  Hebrew;  arid  the  language  of  many 
of  thefe  is  extremely  fublime  :  it  appears  perfectly  regular,  and  par¬ 
ticularly  fo  in  it’s  conjugations ;  indeed,  properly  fpeaking,  it  has 


- 


in»uttmy  iu  111  1 1  a  v.  vm  ij  y  r  j  1 - ”c»  # 

but  one  conjugation,  but  this  is  varied  in  each  feven  or  eight  differ- 
. _  ofloA  nf  Cr,  rmnu  rliffi’rpnf  rnn i ntra t ions. 


ent  ways,  which  has  the  eft’eCt  of Jb  many  different  conjugations. 


and  afford  a  great  variety  of  exprefiions  to  reprelent  by  a  tingle  word 
the  different  modifications  of  a  verb,  and  many  ideas  which  in  the 
modern,  and  in  many  of  the  ancient  and  learned  languages,  cannot 
be  expreffed  without  a  pcriphicfis. 

The  primitive  words,  which  are  called  roots,  have  fcldom  more 
than  three  letters  or  two  fyllables. 

In  this  language  there  are  twenty-two  letters,  only  five  of  which 
are  ufually  reckoned  vowels,  which  are  the  fame  with  our  s,  viz. 
a,  e,  i,  0,  u  ;  but  then  each  vowel  is  divided  into  two,  a  long  and  a 
fliort,  the  found  of  the  former  being  fo.mewhat  grave  and  long,  and 
that  of  the  latter  fliort  and  acute :  it  mutt  however  be  remarked,  that 
the  tw'o  laft  vowels  have  founds  that  differ  in  other  refpcCfs  behdes 
quantity,  and  a  greater  or  lefs  elevation.  I  o  thefe  ten  or  twelve 
vowels  may  be  added  others  called  femi-voweis,  which  ferve  to  con¬ 
ned  the  confonants,  and  to  make  the  eafier  tranfitions  from  one  to 
another.  The  number  of  accents  in  this  language  are,  indeed,  pro¬ 
digious  :  of  thefe  there  are  near  forty,  the  ufc  of  fome  ot  which, 
notwithlfanding  all  the  inquiries  ot  the  learned,  are  not  yet  perfectly 
known.  We  know,  in  general,  that  they  lerve  to  dittinguifh  the 
fentences  like  the  points  called  commas,  femiColons,  &c.  in  our 
language  ;  to  determine  the  quantity  of  the  fyllables,  and  to  mark 
the  tone  with  which  they  are  to  be  ipoken  or  fung.. 

As  we  have  no  Hebrew ,  but  what  is  contained  in  the  Scripture, 
that  language  to  us  wants  a  great  many  words  ;  not  only  becaufein 
thofe  primitive  times  the  languages  were  not  fo  copious  as  at  pre¬ 
fent  ;  but  alfo  on  this  account,  that  the  infpired  writers  had  no  oc- 
cafion  to  mention  many  ot  the  terms  that  might  be  in  the  lan¬ 


guage. 


II 


The  Chaldee,  Syriac,  Ethiopic,  &c.  languages  are  by  fome  held 
to  be  only  dialeCtsof  the  Hebrew;  as  the  french,  Italian,  Spanifh, 
&c.  are  dialeCts  of  the  Latins, 

It  has  beenfuppofed  hy  many  very  learned  men,  that  the  Hebrew 
characters  or  letters  were  often  ufed  hieroglyphically,  and  that  each 
had  it’sfeveral  dittinCtfenfe  underftood  as  a  hieroglyphic.  Neuman, 
who  feems  to  have  taken  infinite  pains  to  find  out  this  fecret  mean¬ 
ing  of  thefe  letters,  gives  the.  following  explication  n  aleph,  he  fays* 
is  a  character  denoting  motion,  readinefs,  and  aCtivity  :  2  beth,i\g- 
nifies,  1.  matter,  body,  fubftance,  thing;  2.  place,  fpace,  or  capa¬ 
city  ;  and,  3.  in,  within,  or  contained  :  2  gimcl,  ftands  for  flexion, 
bending,  or  obliquity  of  any  kind  :  T  daleth,  ligifies  any  protrulion 
made  from  without,  or  any  promotion  of  any  kind  :  ,-j he,  Hands  for 

'  prefence. 
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prefence,  or  demonflrative  eflence  of  any  thing  :  ^  vau,  ftands  for 
copulation,  or  growing  together  of  things:  \djain,  exprefles  vehe¬ 
ment  protrufion  and  violent  compreffion,  luch  as  is  occafioned  by  at 
once  violently  difcharging  and  conflringing  a  thing  together  ;  it  alfo 
lignifies,’  fometintes,  the  ftraitening  of  any  figure  into  a  narrow 
point  at  the  end  :  H  cheth,  exprefles  aflociation,  fociety,  or  anv  kind 
of  compofition,  or  combination  of  things  together:  Qteth,  Hands 
for  the  withdrawing,  drawing  back,  or  rccefs  of  any  thing  :  yjod, 
fignifies  extenfion  and  length,  whether  in  matter  or  in  time :  3  caph , 
exprefles  a  turning,  curvednefs,  or  concavity  :  larnech ,  Hands  for 
an  addition,  accefs,  impulfe,  or  adverfation,  and  fometimes  for  pref- 
fure  :  ft  mem,  exprelfes  amplitude,  or  the  amplifying  any  thing  in 
whatever  fenfe ;  in  regard  to  continuous  qualities,  it  fignifies  the 
addinglength,  breadth,  and  circumference;  and  in  disjunct  qualities 
it  fignifies  multitude  :  3  nun ,  fignifies  the  propagation  of  one  thing 
from  another,  or  of  the  fame  thing  from  one  perfon  to  another  :  p 
famech ,  expreffes  cin&ure  and  coar&ation  :  y  ain.  Hands  for  obfer- 
vation,  objedlion,  or  obviation:  D pe>  Hands  for  a  crookednefs  or 
an  angle  of  any  figure  :  ^  l fade,  exprefles  contiguity  and  clofc  fuc- 
ccflion  :  p  koph,  exprefles  a  circuit  or  ambit :  *1  njh,  expreffes  the 
egrefs  of  any  thing,  as  alfo  the  exterior  part  of  a  thing,  and  the  ex¬ 
tremity  or  end  of  any  thing:  ty  (bin,  fignifies  the  number  three,  or 
the  third  degree,  or  the  utmofi  perfection  of  any  thing  :  ]T\tau,  ex¬ 
prefles  a  fequel,  continuation,  or  fucceflion  of  any  thing. 

According  to  this  explication,  as  the  feveral  particular  letters  of 
the  Hebrew  alphabet  feparately  fignify  the  ideas  of  motion,  matter, 
fpace,  and  the  feveral  modifications  of  matter,  fpace,  and  motion, 
it  follows,  that' a  language,  the  words  of  which  are  compofed  of 
fuch  expreflaye  characters,  muH  nedelfarily  be  of  all  languages  the 
molt  perfect  and  exprtflive,as  the  words  formed  of  fuch  letters,  ac¬ 
cording  to  the'ir  determinate  feparatefignifications,  muH  convey  the 
idea  of  all  the  matters  contained  in  the  fenfe  of  the  feveral  characters, 
and  he  at  once  a  name  and  a  definition,  or  fuccindt  defcription  of  the 
fubjedt;  and  all  things  material  as  well  as  fpiritual,  all  objedts  in 
the  natural  and  moral  world,  mult  be  known  asfoon  as  their  names 
are  known,  and  their  feparate  letters  confidered. 

The  words  URIM  and  thummim  are  thus  eafily  explained  and 
found,  perhaps,  the  molt  appofite  and  cxpreflive  words  that  were  ever 
formed. 

HEBREWS,  Ep'JVe  to  the,  a  canonical  book  of  the  New  Tefla- 
ment,  bearing  no  writer’s  name,  but  generally  afcribed  to  the  apoflle 
Paul. 

Though  St.  Paul  d'id  not  prefix  his  name  to  this  epiflle,  the  con¬ 
current  teftimony  of,  the  bcH  authors,  ancient  and  modern,  afford 
fuch  evidence  Of  his  being  the  author  of  it,  that  the  objections  to 
the  contrary  are  of  little  or  no  weight.  His  mentioning  himfelf  in 
it,  as  lately  a  prifoner  in  Italy,  and  his  promife  to  vifit  the  Hebrews > 
together  with  Timothy,  who  had  been  releafed  from  imprifonment, 
both  denote  the  writer,  and  the  time  of  his  writing  this  epiflle,  that 
it  was  jult  after  the  deliverance  of  St.  Paul  from  his  firfl  trial  at 
Rome. 

The  Hebrews,  to  whom  this  epiflle  was  written,  were  the  believ¬ 
ing  Jews  of  Palcfline;  and  it’s  defign  was,  to  convince  them,  artd, 
bytheir  means,  all  the  Jewifh  converts,  wherefoever  difperfed,  of 
the  infufficiencv  and  abolifhmcnt  of  the  ceremonial  and  ritual  law. 
In  order  to  which  he  undertakes  to  fhew,  firfl,  the  fuperior  excel¬ 
lency  of  Chrift’s  perfon  above  that  of  Mofes:  fecondly,  the  fuperio- 
rity  of  Chrifl’sprielthood  above  the  levitical :  thirdly,  the  mere  figu¬ 
rative  nature,  and  utter  infufficiencv  of  the  legal  ceremonies  and  fa  - 
crifices  :  and,  fourthly,  that  to  forfake  the  Mofaical  law,  was  not, 
as  the  Jews  boldly  aflerted,  to  apoftatize  from  God,  but  was  their 
xndifpenfablc  duty  and  obligation.  Thefe  particulars  are  intermixed 
with  proper  inferences  and  exhortations,  all  tending  to  fhew  to  the 
Jewilh  Chriflians  the  unreafonablenefs,  folly,  and  danger  of  relap- 
ling  into  Judaifm. 

HECATE,  in  mythology,  a  name  of  the  infernal  Diana,  repre- 
fented  with  all  the  chara&eriflics  of  a  fury,  holding  inflruments  of 
terror  in  her  hands,  and  grafping  either  cords,  or  fwords,  or  ferpents, 
or  flaming  torches.  Under  this  character  Ihe  was  exhibited  with 
three  bodies,  and  invoked  by  enchantments. 

HECATOMB,  hecalombe ,  in  antiquity,  afacrificeof  an  hundred 
oxen,  at  as  many  altars,  and  by  as  manypriefls. 

The  word  is  Greek,  tr.aroiJ.Qn,  derived  from  txarcv,  an  hundred, 
and  fix;,  an  ox,  as  confifting  of  an  hundred  bullocks  ;  others  from 
txarov,  an  hundred,  and  nss;,  afoot,  as  if  the  facrifice  might  contift 
only  of  25  quadrupeds. 

Pythagoras  is  faid  to  have  facrificed  a  hecatomb  to  the  Mufes,  of  a 
hundred  oxen,  in  joy  and  gratitude  for  his  difcovering  the  demon- 
ftration  of  the  47th  propofition  of  the  firfl  book  of  Euclid,  viz  that 
in  a  reflangled  triangle,  the  fquare  of  the  hypothenufe  is  equal  to 
the  fquares  of  the  two  other  Tides. 

Julius  Capitolinus  relates,  that  for  a  hecatosnb  they  eredfed  anhun- 
dred  altars  of  turf,  and  on  thefe  facrificed  a  hundred  fheep,  and  a 
hundred  hogs.  He  adds,  that  when  the  emperors  offered  facrifices 
of  this  kind,  they  facrificed  a  hundred  lions,  a  hundred  eagles,  and 
a  hundred  other  beafts  of  the  like  kind. 

HECK,  among  hufbandmen,  a  rack,  at  whit.',  horfes  are  fed 
with  hay. 

It  is  alfo  ufed  as  the  name  of  an  engine,  wherewithal  to  take  filh 
in  the  river  Oufe.  A  falmon  heck  is  a  grate  for  catching  falmon. 

HECfl  IC,  orHECTic  Fever,  a  kind  offlow  fever,  occafioned 
bv  exulcerations  of  the  lungs,  and  the  purulent  matter  mixing  with 
the  blood,  and  difliirbing  it’s  natural  motion.  The  lvmptomsare, 
an  unufual  heat  in  the  palms  of  the  hands,  a  rednefs  of  the  cheeks, 
cfpecially  after  eating ;  alfo  a  weak,  but  quick  pulfe,  a  languid 
habit  of  body,  and  lofS  of  flrength. 

It  is  of  the  utmofl  confequence,  fays  Dr.  Mead,  to  attempt  the 
cure  of  this  dreadful  difeafe  early  ;  and  as  it  arifes  from  inflamma- 
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tions,  it  requires  repeated  bleedings.  Dr.  Pringle  recommends 'he 
fame  praCtice,  with  the  ufe  of  fetons  and  iffues,  made  in  'he  fide 
that  is  mod  affedfed.  He  oHferves,  that  he  found  nothing  diminifh 
the  heftic  fits  fo  much  as  fmall  but  repeated  bleedings,  cfpecially 
when  faline  draughts  and  a  cooling  diet  art  taken  at  the  fame  time. 
In  thirlt,  heat,  and  o'her  fymp'oms,  the  figns  of  a  putrid  Hate  of  the* 
humours,  the  ptifanisto  be  acidulated  wi  h  the'fpir't  of  vitriol,  and 
the  aliments  are  to  be  chofen  of  the  acefcent  kind.  A  mixture  of 
equal  parts  of  barley-water  and  fweet  milk,  feafoned  with  fugarand 
nutmeg,  makes  a  proper  and  an  agreeable  part  of  diet ;  and  in  cafe 
ofcoflivenefs,  let  the  patient  drink  a  dicoCtion  of  bran  with  ratlins 
and  liquorice.  Colliquative  fweats  are  molt  fafely  checked  bv  lime- 
water,  whereof  the  patient  may  drink  about  a  pint  a  day,  foftened 
with  a  little  new  milk, 

A  milk-courfe,  though  much  recommended  by  phyficians,  as 
having  the  double  advantage  of  being  food  and  phyfic,  ought  to  be 
taken  with  caution  ;  not  only  beCaufe  fome  people  have  a  natural 
averfion  to  milk,  but  becaufe  inhead-achs,  acute  fevers,  flatulencies, 
bilious  loofenefles,  and  bloody  flools,  it  is  found  to  be  very  prejudi¬ 
cial.  The  preference  isgenerally  given  fo  afies-milk,  as  being  moft 
cooling  and  detergent;  but,  when  it  can  be  conveniently  had,  whey 
made  of  cow’s  milk,  or  even  of  goats,  may  be  fubflituted  in  it's 
room,  cfpecially  if  the  goats  have  been  fed  on  fragrant  herbs.  In 
cafe  the  milk  does  not  agree  with  the  ftomach,  asfrequentlyhappens, 
it  fhould  be  medicated  in  the  following  manner:  Take  of  red  rofes 
dried,  of  balauftines,  pomegranate- rind,  and  cinnamon,  each  one 
dram,  and  boil  them  in  a  pint  of  cow’s  milk  :  when  the  decodfion 
begins  to  boil,  pour  a  little  cold  water  into  it,  to  make  it  fublide. 
Repeat  this  proceft  feveral  times,  and  laflly  flrain  off  the  liquor, 
fweeten  it  with  fugaf;  and  fet  it  by  for  ufe. 

Others  recommend  equal  quantities  of  milk  and  an  infufion  of 
male  fpeedWell,  fow-thiftle,  fage  of  Jerufalem,  liver-woft,  colts¬ 
foot,  ground-ivy,  maiden-hair,  flowers  of  St.  John’s  wort  and  rofes, 
with  a  little  fugar,  a  few  drops  of  oil  of  tartar  per  deliquium  :  this 
muff  be  drank  pretty  warm,  and  continued  tor  fix  weeks.  But 
above  all,  frefh  butter-milk  is  faid  to  be  the  moft  efficacious  fpecific. 

Medicines  that  are  gently  corroborating  are  alfo  ufcftil  :  fuch  are 
the  folution  of  coral,  or  mother  of  pearl,  in  orange-juice  ,  cortex 
eleutherii,  or  peruvian  bark,  made  into  an  eleCluary.  with  fyrup  of 
lemons.  Heifter  affirms  he  has  cured  many  of  thefe  fevers  with  the 
bark,  in  a  few  days.  But  above  all  things,  riding  daily  muft  not 
be  forgot,  as  being  the  beftkind  of  exercife,  and  highly  beneficial  in 
thCfe  diftempers. 

As  far  as  this  difeafe  is  confidered  of  the  putrid  kind,  the  bark 
will  be  that  on  which  relief  will  principally  depend  ;  but  if  there  is 
no  manifeft  ulcer,  it  does  not  promife  much;  if  it  affeefls  the  breath¬ 
ing,  add  to  each  pint  of  the  infufion,  two  or  three  drams  of  balfam 
of  Peru.  In  fome  inftances,  the  cart,  eleutheria  is  preferable  to  the 
bark,  and  viceverfa. 

In  moft  cafes  the  foie  intention  is,  to  relieve  the  fymptoms,  fuch 
as  moderating  the  heat,  preventing  coflivenefs  and  it’s  oppofite, 
checking  the  night  fweats,  and  at  the  fame  time  to  put  the  body  into 
as  good  a  general  health  as  may  be,  by  exercife,  air,  and  a  proper 
diet. 

When  a  falivation  isthecaufe,  a  milk  diet,  with  the  decoCtion 
of  guaiacum,  is  generally  fuccefsful. 

Bleeding  in  fmall  quantities  gives  a  temporary  relief. 

When  it  follows  other  difeafes,  and  is  attended  with  a  bad  digef- 
tion,  internal  heat,  fweating  in  the  hands  and  feet,  give  an  emetic, 
and  repeat  it  every  two  or  three  days:  then  let  the  fal.  diuret.  with  as 
much  rhubarb  be  given  as  fuffices  to  keep  the  bowels  moderately  lax 
for  a  few  days;  and  after  thefe  the  bark,  joined  with  bitters,  and  a 
nouriffiing  diet.  The  columbo  root  is  here  to  be  preferred. 

Hediics  attack  children  fometimes  from  voracity,  and  at  others 
from  refrigeration  of  the  body  ;  in  which  cafes  the  ufe  of  the  tem¬ 
perate  baths  of  fweet  water,  continued  for  fome  time,  is  faid  to  be 
of  great  fervice ;  and  to  remove  the  obftruCtions  of  the  meferaic 
glands  and  veflels,  the  frequent  butfparing  ufe  of  the  following  fa- 
line  aperient  mixture  will  beneceflary:  take  of  fait  of  tartar,  nitre, 
and  arcanum  duplicatum,  each  two  drams  :  fal  ammoniac,  three 
drams :  mix  them  all  together,  and  let  a  little  of  the  mixture  be  put 
into  the  child’s  drink,  according  to  his  age  and  flrength. 

HEDGE,  in  agriculture,  a  fence  inclofing  a  field  or  garden,  made 
of  boughs  or  bufhes,  interwoven  together. 

Hedge,  quickfet,  thatmad^of  live  trees  in  contradiflintftion  to 
that  made  of  flakes  or  dry  boughs. 

Mortimer  direCts  that  thefets  of  a  thorn  quickfet  hedge,  &c.  be  as 
big  as  one’s  thumb,  cut  between  four  and  five  inches  off  the  ground  ; 
if  it  lias  a  ditch,  that  it  be  three  feet  wide  at  top,  one  foot  at  bot¬ 
tom,  and  two  feet  deep  :  that,  if  the  hedge  be  without  a  bank  or 
ditch,  the  fets  be  in  two  rows,  almoft  perpendicular,  and  a  foot 
afunder;  that  the  turf  be  laid  with  the  gralfy  fide  downwards; 
and,  at  every  thirty  feet  diilance,  a  young  oak,  elm,  crab,  &c.  be 
placed  ;  that  flakes  be  driven  into  the  loofc  earth,  about  two  feet 
and  a  half  diftance,  down  to  the  firm  ground. 

When  the  hedge  is  about  nine  years  growth,  it  may  be  plafhed, 
by  giving  the  fhoots  a  cut  half  through,  and  then  weaving  it  about 
the  flakes,  and  trimming  the  fuperfluous  branches. 

Inflead  ot  a  north-eafl  wall  toa  garden,  Lawrence  advifes  to  plant 
a  crab- tree  hedge  of  three  rows,  which  will  be  a  good  defence  againft 
the  winds  from  thofe  quarters  which  blow  two  parts  in  three  ot  the 
whole  year,  befides  the  flock  of  fruit  fuch  a  hedge  will  yield. 

HEDGES,  in  gardens.  Refer  to  the  Syftem,  p.  998. 

Hedge -breakers  are  found  tb  pay  fuch  damages  as  a  juftice  of  the 
peace  lhall  think  fit ;  and  if  not  able  to  pay,  they  fhall  be  commit¬ 
ted  to  the  conftable  to  be  whipped.  And  /WgMtealers  may  be  ap¬ 
prehended,  and  the  juftice  (hall  adjudge  a  penalty,  not  exceeding 
10s.  to  the  poor;  or,  in  want  of  payment,  they  fhall  be  fent  to  the 
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houfc  of  Correifion  for  a  month.  And  pcrfons  convicted  of  buying 
ftolen  wood  fliall  forfeit  treble  the  value. 

Hedge,  to  line  a,  in  military  affairs,  is  to  plant  mufke.tteers 
along  it,  under  cover;  either  to  fire  upon  an  enemy  that  is  ad¬ 
vancing,  or  to  fave  themfelves  from  the  horfe,  or  to  defend  a  pals 
or  defile, 

HEliL,  in  anatomy,  is  the  hind  part  of  the  foot. 

The  heel  of  a  horfe  (hould  be  high  and  large,  and  one  fide  of  it 
fhould  not  rife  higher  than  the  other  upon  the  pattern. 

To  recover  the  keels  of  a  horfe  that  is  hoof-bound,,  you  mould 
take  put  his  foie,  and  keep  his  heels  very  wide,  by  which  they  will 

be  reftored  in  a  month.  ,  ,  ,  ,  , 

To  open  the  heels ,  is  to  pare  the  foot,  and  cut  the  heel  low, 
airport  clofe  to  the  frufh  ;  taking  it  down  within  a  fingeys  breadth 
of  the  coronet,  or  top  of  the  hoof,  fo  as  to  feparate  the  quarters, 
and  by  that  means  weaken  and  take  away  the  fubftance  of  the  toot, 
and  make  it  clofe,  and  become  narrow  at  the  heels . 

Heel  of  a  horfeman.  This  being  the  part  that  is  armed  with  a 
fpur,  the  word  Is  ufed  for  the  fpur  itfelf;  as,  this  horfe  under- 

itands  the  heels  well., . ..  ..  .1  ... 

T,o  ride  n  horfe  from  one  heel  to  another ,  is  to  make  him  go  tideways, 
fometimes  to  one  heel,  and  fometimes  to  another. 

Heel,  among  carpenters,  &c.  denotes  an  inverted  ogee. 

Heel,,  ipfea- language..  If  athip  leans  on  one  fide,  whether  fhe 
be  aground  or  afloat,  then  it  is  faid  fhe  heels  a-ftarboard  or  afloat  ; 
or,. that  fhe  heels  offwapd?.,  or  to  the  fhore  ;  that  is,  inclines  more 
to  ope  fide  than  to  another,  ,  , 

Heel  of  the  mafi,  that  part  of  the  foot  of  any  mall,  which  is 
pared  away  flanting,  on  the  aftward  fide  thereof,  in  order  that  it 
may  be  jfaycd  aftward  pn.  The,  heels  of  the  top-mafts  are  fguares. 
HEELER,  or  W^-heel  cock,  a  fighting  cock,  that  ftrikes 

or  wounds  much  W'ltly  his  fpurs., 

The  matters  know  fuch  a.  cock,  even  while  a  chicken,  by  the 

ftrikjng  of  his  two  heels  together  in  his  going.  . 

HEGIRA,  in  chronology,  a  celebrated  epocha  among  the  Arabs 
and  Mahometans.  „  ,  .  .....  ...  . 

.The  event  which  gave  rife  to  this  epocha  .was  the  flight  of 
Mahomet,  from  Mecca,  with  his  new  profelytes,  to  avoid  the 
perfecution  of  the  Coraifehjte.s ,  who,  being  then  moft  powerful  in 
the. city,  could  not  bear  that  Mahojnet  fhould  abolifh  idolatry,  and 
eftabliifa  his  new  religion.  This  flight  happened  in  the  year  of  our 
Lord  622,  and  in  the  fourteenth  year  after  Mahomet  had  com¬ 
menced  prophet :  he  retired  to  Medina,  which  he  made  the  place 

of  his  refidenee. .  .  ...  j  ,  . 

HEIGHT,  the  third  dimenfipn  of  a  body,  confidered  with  re- 
gardto  it’s  elevation,  aboye  the  ground,  ... 

Height,  in  altrojnomyj  geography,  See.  See  the  articles  Al¬ 
titude,  and  Elevation.  ... 

Height,  in  the  manege,  the  feature  of  a  horfe.  When  a  horfe 
ij  fet  top  high  on  his  legs,  i.  p.  when  the  legs, are  too, long  in  pro¬ 
portion  to  the  body,  jt  is  deemed  an  imperfedion.  A  meafure  for 
the  heiglot  has  been  tjxus  eftablifhed  by  fome  jpckies  :  Take  a  firing, 
and  meafure  from  the  horfe’s  withers  to  his  elbow ;  and  what  length 
that,  is,  the  fame  fhopld  he  have  betwixt  the  elbow  and  the  lower 
part  of  the  heels.  Some  meafure  their  colts  after  this  manner  at  a 
year  eld,  being  of  opinion  that  the  legs  of  a  colt,  at  this  age,  are 
as  long  as.  they  ever  wall  be.  ,  .  . 

Heights,  in  military  affairs,  ape  the  eminences  round  a  fortified 
place,  w.hereon  the  armies  ufually  port  themfelves.^  We  fay,  the 
enemy  had  fe'rz,ed  all  the  heights,  appeared  on  the  heights,  be. c. 
HEI^ASE,  among  hunters,  is  a  roebuck  of  the  fourth  year. 
HEIR,  HajRes,  ip  the  civil  lay,,  cjenotes  the  perfop  who  fuC- 
ceeds  to  the  whole  eftate  and  effeds  of  another,  whether  by  right 
of  blood  or  of  teftament.  .....  ,  .  . 

Heul  apparent,  is  he  on  whom  the  fuccefeion  is  fo  fettled,  that  he 
cannot  be  fet  afide  without^  altering  the  laws  of  fuccefeion  ;  or  whofe 
rio-hjt  of  inheritance  is  indefeafible,  provided  he  outlives  the  anceftor ; 
as^the  cldeft  fop  or  his  iffue,  who  mud  by  the  courfe  of  the  common 
law  be  heir  to  the.  father,  whenever  he  happens  to  die. 

H e  1  r  preju rnptive,  i s  one  who,  if  the  anceftor  fliould  die  imme¬ 
diately,  would,  i.n  the  prefent  circuniftanccs  of  thjngs,  be  his  heir  ; 
but  whofe  right  of  inheritance  may  be  defeated  by  the  contingency  of 
fome  nearer  heir  being  born as  a  brpther  or  nephew,  whofe  pre- 
fumptive  fucceflion„niay  be  deftroyed  by  the  birth  of  a  child  ;  ora 
daughter,  whofe  prefent  hopes  may  be  cut  off  by  the  birth  of  a  fon. 
Nay,  even  if  the  eftate  hath  descended,  by  the  death  of  the  owner, 
tp  fuch  brother  or  nephew,  or  daughter ;  in  the  former  cafe  the 
eftate  (hall  be  taken  away  by  the  bfe.th  of  a  pofeh’umous  childj,  ahd 
in  the  latter,  by  .the.  birth  of  a  pofthumous  fon.  ,Jv  , , 

3  Heir,. in  common  law,  is.  he/who  fucceeds,  by  right  of  blood, 
to  any  man’s  lands,  or  tenements  in  fee.  Fpt  nothing  pafles  in 
common,  law,  jure ,  hareditatis, .  by  right  of  inheritance,  but  fee. 
JBy  common  . law,  therefore,  a  man  cannot  be  heir  to  goods  or  chat¬ 
tels  ;  for  hares  dicitur  ab  bareditate,  it  is  the  inheritance  denominates 

*■'  the. heir^  ■■  ■  ,  - -  ....  ...  ...  ,  ...  . 

E  very  heir  Laving  lands  by  defeent,.  is  bound  by  the  adfs  of  his 
anceftorsj  if  he  be  named  it  being  a  maxim,. ,  that  qui  fentit  confnio- 
dum,fentire  debet .  id  onus,-  But,,  though  ever  fo  much  land  come  to 
him  feom  fuch  anc.efeors  by  gift,  ili  , tail,  or  conveyance  pf  the  father, 
and  not  by  defeent,,  he  is,,pQv,way.  chargeable  ;  and  the  cafe  is  the 
fame  in  all  other  ettates,,  except  fee-fimple. . 

Thofe  who  are  incapable  pf  being  heirs  are,  bastards,  aliens, 
..  and  pcrfons  attainted  for.treafop  or  felony  (fee  Attainder)  j  but 
idcots  and  .lunatics,  perfons, excommunicated,  or  that  are  attainted 
in  a  premuuire,  outlaws  in  debt,  &c.  a.re  capable  of  being  heirf- 

The  heir  is  favoured  by  common  law  ;  for  not  only  laud,  but  rent 
pot  due  and. in  arrear.  at  the.ffeath  of  the  arfeeftor,  mall  go  to  thi 
heir ;  fo  corn  fown  by  a  tenant  for  years,  where  his  ferm  expires 


before  his  cotn  is  ripe,  and  every  thing  fattened  to  the  freehold, 
timber-trees,  deeds  belonging  to  the  inheritance,  deer,  conies, 
pigeons,  fifh,  &c.  goto  the  heir.' 

If  an  heir  hath  made  over  lands  fallen  to  him  by  defeent,  execu¬ 
tion  feiall  be  had  againft  him  to  the  value  of  the  land,  See.  if  it  be  ' 
not  fold  bona  fide  before  the  aftion  brought,  in  which  dafethcre  is  a 
laving  by  the  feat.  3  &  4  W.  &  M.  cap.  14,  and  it  fliall  be  tried  by 
a  jury,  whether  the  heir  hath  fuch  lands,  and  what  is  their  value, 
in  order  to  make  the  heir  anfwcrable. 

A  creditor  may  fue  either  the  heir,  executor,  or  adminiftrator, 
each  of  whom  is  chargeable  ;  but,  when  an  heir,  on  being  fued,  pays 
hfe  anceltor’s  debts,  he  feiall  be  reimburfed  by  the  executor  of  fuch 
anceflor,  if  he  ha4  aflets  in  his  hands.  The  heir  can  force  the  ad- 
miniferator  to  pay  debts  out  of  the  perfonal  eftate,-in  order  to  pre- 
ferve  the  inheritance  free  ;  and  where  an  executor  has  aflets,  he  is 
compellable  in  equity  to  .redeem  a  mortgage  and  difehafge  debt's.' 

Moveables,  or  chattels  immoveable,  are  given  by  teilamenT,  to  1 
whom  the  teftator  thinketh  fit  ;  otherwife  they  lie  at' the  difpolition 
of  the  ordinary,  to  be  diftributed  as  he  in  confcience  likes  bett. 

Heir-/^w,  (from  heir  and  the  Saxon  loom,  fignifying  limb  or  mem¬ 
ber,)  in  law,  is  a  word  that  comprehends  in  it  divers  pieces  of  fur¬ 
niture,  as  tables,  preffes,  cupboards,  bedfeeads,  furnaces,  wainfeot, 
and  fuch  like  ;  to  which  we  may  add,  the  firft  bed,  See.  which  hath' 
belonged  to  a  houfe  for  feveral  defeents.  Thefe  are  never  inven-  ■ 
tori'ed,  after  the  death  of  the  owner,  as  chattels,  and  therefore  do 
nett  go  to  the  executor  or  adminiftrator  as  chattels,  but  to'  the  heir  . 
along  with  the  houfe,  by  cuftom,  and  not  by  common  law.  The1 
ancient  jewels  of  the  crown  are  held  to  be7;m-loomsl  '  ' 

Heir-looms  are'  not  devifeable  by  will,  for  cuftom  v^fts  them  iri 
the  heir  before  the  de  vife :  yet  afale  thereof  in  the  psrfonjs  rife-time  ' 
might  make  it  otherwife. 

HELEPOL1S,  in  antiquity,  a  military  machine  fo'r  battering 
dowfi  the  walls  of  a  place  befieged.  Diodorus  Siculus  fays,,  that 
each  fide  of  the  helepolis  was  405  cubits  broad,  and '90  ip  height  ; 
that  it  had  nine  ftages,  and  was  carried  on  four  ftrong  folid  wheels 
eight  cubits  in  diameter  j  that  it  was  armed  with  large  battering 
rtjms,  and  had  two  roofs  capable  of  fupporting  them  ;  that  in  the 
ilower  ftages  there  were  different  forts  of  engines  for  calling  ftones  ; 
and  in  the  middle  they  had  large  catapultas  for  lancing  -a  mow-s,  and' 
fmaller  in  ihofe  above  ;  with  a  number  of  expert  men  within  for 
working  all  thefe  machines.  See  Battering-RAM. 

HELIACA,  (from  fun,)  in  antiquity,  facrifices  and  other 

folemnities  performed  in  honour  of  the  fun. 

HELIACAL,  in  aftronomy,  a  term  applied  to  the  riling  or  fet- 
ting  of  the  fears,  or,  more  ftridlly  fpeaking,  to  their  emeriion  out  of 
and  immerfion  into  the  rays  and  fuperior  fplendor  of  the  fun. 

A  fear  is  faid  to  rife  heliacally,  when  after  having  beea ^in  conjunc¬ 
tion  with  the  fun,  and  on  that  account  in vifible,  it  comes  to  be  at 
fuch  a  diftance  from  him  as  to  be  feen  in  the  morning  before  fun 
riling;  the  fun,  by  his  apparent  motion,  receding  fromttheftar 
toward  the  eaft  ;  on  the  contrary,  the  heliacal  fetting  is  when  the 
fun  approaches  fo  near  a  ftar,  as  to  hide  it  with  his  beams,  which 
prevent  the  fainter  light  of  the  ftar  from  being  perceived,  fo  that 
the  terms  apparition  and  occultation  would  be  more  proper  than 
riling  and  fetting. 

All  the  fixed  ftars  in  the  zodiac,  as  alfo  the  fuperior  planets* 
Mars,  Jupiter,  and  Saturn,  rife  heliacally  in  the  morning,  a  little  be¬ 
fore  fun-riling,  and  a  few  days  after  they  have  fet  cofmically.  Again, 
they  fet  heliacally  in  the. evening,  a  little  before  their  achronical  feu 
ting.  But  the  moon,  whofe  motion  caftward  is  always  quicker  than 
the  apparent  motion  of  the  fun,  rifes  heliacally  in  the  evening  after 
the  new  moon  ;  and  fets  heliacally  in  the  morning,  when  old  and 
approaching  to  a  conjun&ion  with  the  fun.  The  inferior  planets 
Venus  and  Mercury,  which  fometimes  feem  to  go  weftward  from 
the  fun,  and  again  have  a  quicker  motion  caftward,  rife  heliacally  in 
the  morning)  when  they  are  retrograde  ;  but  when  direct  in  their 
motions,  they  rife  heliacally  in  the  evening.  The  heliacal  riling  or 
fetting  of  the  moon  happens  when  llie  is  170  diflant  from  the  fun  ; 
but  for  the  other  planets  ao°  are  required  ;  and  for  the  fixed  ftars, 
more  or  lefs,  according  to  their  magnitude. 

HELIADES,  in  mythology,  the'  daughters  of  the  Sun  and 
Clymenes,  according  to  the  poets  :  they  were  fo  afflicted,  as  they 
fay,  with  the  death  of  their  brother  Phaeton,  that  the  gods,  moved 
with  compaftion,  transformed  them  into  poplars  on  the  banks  of 
the  river  Eridanus. 

HEL1ASTES,  in  antiquity,  officers  or  magiftrates  of  Athens, 
who  Conftituted  a  court  of  five  hundred  perfons-,  called  Heliaa,  and 
were  judges  for  taking  cognizance  of  civil  matters. 

HELICOID  parabola,  or  the  parabola  fpiral,  a  curve  arifing  upon 
a  fuppofition  of  the  axis  of  the  common  Apollonian  parabola’s 
being  bent  round  into  the  periphery  of  a  circle. 

The  helicoid  parabola,  then,  is  a  line  patting  through  the  extremi¬ 
ties  of  the  ordinates,  which  converge  towards  the  center  of  the 
faid  circle. 

Suppofe,  e.  gr.  the  axis  of  the  common  parabola  to  be  bent  into 
the  periphery  of  the  circle  B  D  M,  (fee  Plate  144,  fig.  ii,)  then  the 
curveBFGNA,  which  pafles  through  the  extremities  of  the  ordi¬ 
nates  CF  and  DG,  which  converge  towards  the  center  of  the  circle 
A,  conflitutes  whatwe  call  the  helicoid,  orfpiral  parabola. 

If  the  arch  B  C,  as  an  abfeifle,  be  called  x ,  and  the  part  C  F  of 
the  radius,  as  an  ordinate  to  it,  be  called  y,  and  the  parameter  of 
the  parabola  be  called  /,  the  nature  of  this  curve  will  be  exprefled 
by  the  equation  /  xz^zy y.  See  Equation. 

HELICON,  in  ancient  geography,  a  mountain  in  the  neigh¬ 
bourhood  of  PariialTus  and  Cytheron,  facred  to  Apollo  and  the 
Mules,  thence  called  Heliconides.  The  fountain  Hippocrene  flowed 
at  the  foot  of  if. 

HELIOCENTRIC  place  of  a  planet,  is  the  place  wherein  the 
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planet  would  appear  to  be  if  viewed  from  the  center  of  the  fun; 
or  the  point  of  the  ecliptic  wherein  a  planet  viewed  from  the  fun 
would  appear  to  be.  It  coincides  with  the  longitude  of  a  planet 
viewed  from  the  fun.  See  Place. 

Heliocentric  latitude  of  a  planet,  is  the  inclination  of  a  line 
drawn  between  the  center  of  the  lun  and  the  center  of  a  planet  to 
the  plane  of  the  ecliptic  ;  which  may  be  thus  determined  : 

If  the  earth  KDM  (fee  Plate  164 ,  fig.  62,)  reprefent  the  orbit  of 
the  earth  round  the  fun,  and  the  inner  one  AN  Bn  be  placed  fo  as 
to  be  inclined  to  the  plane  of  the  other  (for  which  reafon  it  appears 
i.n  the  form  of  an  eilipfis),  when  the  planet  is  in  N  orn,  (which 
points  are  called  it’s  nodes),  it  will  appear  in  the  ecliptic,  and  fo  have 
no  latitude  ;  if  it  move  to  P,  then,  being  feen  from  the  fun,  it  will 
appear  to  decline  from  the  ecjiptic,  or  to  have  a  latitude  ;  and  the 
inclination  of  the  line  R  P  to  the  plane  of  the  ecliptic,  is  called  the 
y\nnct'  ^heliocentric  latitude ;  and  the  meafureof  it  is  the  angle  PRq, 
iuppoftng  the  line  P  q  to  be  perpendicular  to  the  plane  of  the  ecliptic. 

This  heliocentric  latitude  will  be  continually  increafing,  till  it 
come  to  the  point  A  ;  which  they  call  the  limit  or  utmoft  extent  of 
it ;  and  then  it  will  decreafe  again,  till  it  come  to  nothing  in  N  ; 
after  which  it  will  increafe  again,  till  it  come  to  B  ;  and  laftly,  it 
will  be  decreafing  again,  till  the  planet  comes  to  be  in  n,  &c. 

HELIOCOMETES,  comet  of  the  fun,  a  phenomenon  fometimes 
obferved  at  thefetting  of  the  fun. 

HELIOMETER,  (of  nxiog,  fun,  and  , utlgoi,  I  meafurc,)  an  in- 
flrument  called  alfo  ajlrometer,  invented  by  M.  Bouguer,  in  1747, 
for  meafuring  with  particular  exaiStnefs  the  diameters  of  the  (tars, 
andefpecially  thofe  of  the  funand  moon.  It  is  a  kind  of  telefcope, 
confiding  of  two  object- glades  of  equal  focal  diftance,  placed  one 
of  them  by  the  fide  of  the  other,  fo  that  the  fame  eye-glafs  ferves 
for  both.  The  tube  of  this  indrument  is  of  a  conic  form,  larger  at 
the  upper  end  which  r  ceivcs  the  two  .objeCl-glaftes,  than  at  the 
lower,  which  is  furnilhed  with  an  eye-glafs  and  micrometer.  By 
the  conftruclion  of  this  indrument,  two  diftinCt  images  of  an  objcCt 
are  formed  in  the  focusofthe  eye-glafs,  whofe  didance,  depending 
on  that  of  the  two  objeCl  glades  from  one  another,  may  be  meafu- 
red  with  great  Accuracy  ;  nor  is  it  neceffary  that  the  whole  dilk  of 
the  fun  or  moon  come  within  the  fieid  of  view  ;  fince,  if  the  images 
of  only  a  fmall  part  of  the  difle  be  formed  by  each  objeCl-glafs,  the 
whole  diameter  may  be  eafily  computed,  by  their  pofuion  with 
*ffpe£t  to  one  another :  for,  if  the  obje£l  be  large,  the  images  will 
approach,  or  perhaps  lie  even  Qver  one  another:  and  the  objeft- 
giaffes  being  moveable,  the  two  images  may  always  be  brought ex- 
a&ly  to  touch  one  another,  and  the  diameter  may  be  computed 
from  the  known  difference  of  the  centers  of  the  two  glades. 

HELIX,  in  geometry,  a  fpiral  line.  See  the  article  Spiral. 

Helix,  in  architecture,  fignifies  the  caulicoles,  or  little  volutes, 
under  the  flowers  of  the  Corinthian  capital.  See  Plate  158,  fig.  27. 

Helix,  in  anatomy,  is  the  whole  circle  or  extent  of  the  auricle 
outwards  ;  in  oppofition  to  which,  the  inner  protuberance,  anfwer-  ' 
ing  thereto,  is  called  the  anthelix.  See  the  article  Ear. 

HELL,  gehenna,  tarlara,  hades,  infernus,  See.  the  place  of  punilh- 
ment  for  the  impenitent  after  death,  in  contradiftinclion  to  heaven. 
See  the  article  Heaven. 

As  all  religions  have  fuppofed  a  future  date  of  exidence  after 
this  life,  fo  all  h^ve  their  hell  or  place  of  torment,  in  which  the 
wicked  are  fuppofed  to  be  punilhed.  The  hell  of  the  ancient  hea¬ 
thens  was  divided  into  two  manfions,  the  one  called  Elyfium,  on  the 
right  hand,  pleafant  and  delightful,  appointed  for  the  louls  of  good 
men  ;  the  other  called  Tarlara ,  on  the  left,  a  region  of  miferv  and 
torment,  appointed  for  the  wicked.  The  latter  was  only  hell,  in  the 
prefent  redrained  fenfe  of  the  word.  Sec  the  article  Elysium. 

Of  all  the, poets  of  antiquity,  Virgil  is  the  moll  particular  in  his 
defeription  of  hell ;  having  carried  his  hero  thither,  and  given  him 
a  full  view  of  the  infernal  regions  :  an  account  of  which  the  reader 
may  fee  in  the  fixth  fEneid  of  that  poet,  where  the  many  dreadful 
apparitions,  as  gorgons,  harpies,  chimaeras,  and  the  like,  are 
drongly  painted,  and  a  defeription  of  Charon,  the  old  ferryman  of 
hell,  his  bufinefs,  together  with  the  office  of  Minos  and  Rhadaman- 
thus,  two  of  the  judges  of  hell,  are  reprefented  in  a  very  lively  man¬ 
ner.  The  opening  of  the  adamantine  gate  difeovers  to  ./Eneas  the 
inmod  recedes  of  Tartara,  or  hell,  which,  according  to  the  poet,  is 
twdee  as  deep  as  the  earth  is  diflant  from  the  (kies.  Here  ./Eneas 
fees  various  perfons  condemned  to  puniffiment,  as  alfo  the  different 
kinds  and  forms  of  torture,  which  are  fo  numerous,  that  the  poet 
concludes,  Non  mihi ft  lingua;  centum ,  &c. 

“  Had  1  an  hundred  mouths,  an  hundred  tongues. 

And  throats  of  brafs  infpir’d  with  iron  lungs  ; 

I  could  not  half  thefe  horrid  crimes  repeat, 

Nor  half  the  punilhments  thefe  crimes  have  met.” 

The  philofophers  were  of  opinion,  that  the  infernal  regions  were 
at  an  equal  didance  from  all  the  parts  of  the  earth  ;  neverthelefs  it 
was  the  opinion  of  fome,  that  there  were  certain  paffages  which 
led  thither,  as  the  river  Lethe,  near  the  Syrtes,  and  the  Acherufian 
cave  in  Epirus.  At  Hermione  it  was  thought,  that  there  was  a  very 
fhort  way  to  hell,  for  which  reafon,  the  people  of  that  country  never 
put  the  fare  into  the  mouths  of  the  dead  to  pay  their  paflage. 
Ulyffes,  according  to  Homer,  went  by  fea  to  the  country  of  the 
Cimmerians,  in  order  to  go  thither  ;  and  ./Eneas  went  by  the  lake 
of  the  cave  of  Avcrnus. 

The  Jew's  placed  hell  in  the  center  of  the  earth,  and  believed  it  to 
be  fituated  under  waters  and  mountains.  According  to  them,  there 
are  three  paffages  leading  to  it  :  the  full  is  in  the  wildernefs,  and  by 
thatKorah,  Dathan,  and  Abiram,  defeended  into  hell;  the  fecond 
k  in  the  fea,  becaufe  Jonah,  who  was  thrown  into  the  fea,  cried  to 
God  out  of  the  belly  of  hell ;  the  third  is  in  Jerufalem,  becaufe  it  is 
find,  “  The  fire  of  the  Lord  is  in  Sion,  and  his  furnace  is  in  Jeiu- 
fidem.”  They  likevvife  acknowledged  feven  degrees  of  pain  i:i  hell. 
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becaufe  they  find  this  place  called  by  feven  different  names  in  ferip- 
ture.  Though  they  believed  that  infidels,  and  perfons  eminently 
wicked,  will  continue  for  ever  in  hell ;  yet  they  maintained,  that 
every  Jew  who  is  not  infected  with  fome  herefy,  and  has  not  acted 
contrary  to  the  points  mentioned  by  the  rabbins,  will  not  be  puniffi- 
ed  therein  for  any  other  crimes  above  a  year  at  moll. 

Mahometans  believe  the  eternity  of  rewards  and  punifhments 
in  another  life.  In  the  Koran  it  is  faid,  that  hell  has  feven  gates, 
the  full  for  the  Muffulmans,  the  fecond  for  Chrillians,  the  third 
for  Jews,  the  fourth  for  Sabians,  the  fifth  for  Magians,  the 
fixth  for  Pagans,  and  the  feventh  tor  hypocrites  of  all  religions. 

Among  Chrillians,  there  are  two  controverted  quellions  in  regard 
to  hell;  the  one  concerns  locality,  the  other  the  duration  of  it’s  tor¬ 
ments.  The  locality  of  hell,  and  the  reality  of  it’s  fire,  began  firft 
to  be  controverted  byOrigen.  That  father,  interpreting  theferip- 
ture  account  metaphorically,  makes  hell  to  confilt  not  in  external 
punilhments,  but  in  a  confcioufnefs  or  fenfe  of  guilt,  and  a  remem¬ 
brance  of  pall  pleafures. 

Among  the  moderns,  Mr.  Whillon  advanced  a  new  hypothefis. 
According  to  him,  the  comets  are  fo  many  hells  appointed  jn  their 
orbits  alternately  to  carry  the  damned  into  the  confines  of  the  fun, 
there  to  be  fcorched  by  it’s  violent  heat,  and  then  to  return  with 
them  beyond  the  orb  of  Saturn,  there  to  llarve  in  thefe  cold  and 
dilmal  regions.  Another  modern  author,  not  fatisfied  with  any  hy¬ 
pothefis  hitherto  advanced,  affigns  the  fun  to  be  the  local  hell 

As  to  the  fecond  queltion,  viz.  the  duration  of  hell  torments,  we 
have  Origen  again  at  the  head  of  thofe  who  deny  that  they  are  eter¬ 
nal  ;  it  being  that  father’s  opinion,  that  not  only  men,  but  devils, 
after  a  due  courfe  of  punilhment,  luitable  to  their  refpedlive  crimes, 
lhall  be  pardoned  and  rellored  to  heaven.  The  chief  principle  upon 
which  Origen  built  his  opinion,  was  the  nature  of  punilhment, 
which  he  took  to  be  emendatory,  applied  only  as  phyfic  for  the  re¬ 
covery  of  a  patient’s  health. 

The  chief  objection,  commonly  made,  to  the  eternity  of  hell 
torments  among  modern  writers,  is,  the  difproportion  betw’een 
temporary  crimes  and  eternal  punilhments.  Thofe  who  maintain 
the  affirmative;  ground  their  opinions  on  the  feripture  accounts, 
and  alfo  tell  us,  that  the  punilhment  of  the  wicked  in  hell  will  be 
two-fold;  namely,  the  punilhment  of  lofs,  and  the  punilhment  of 
fenfe;  the  firft  confiding  in  a  total  feparation  frem  God  the  chief 
good,  and  therefore  infer,  that  to  be  feparated  from  him  mull  be  the 
chief  evil,  and  an  exclufion  from  every  good.  And  that  the  punilh¬ 
ment  of fenfe  will  confift  in  their  being  obliged  to  fuffer  manifold 
torments  in  body  and  foul  inconceivably  great  in  their  nature,  and 
infinite  in  their  duration  ;  expreffed  in  feripture  under  the  figure  of 
“  a  worm  which  never  dies,  and  a  fire  whichis  not  quenched.” 

M.  Le  Clerc  notes,,  that  there  is  no  Hebrew  word  which  properly 
expreffes  eternity  :  Qtfin,  holam,  only  imports  a  time  whofe  begin¬ 
ning  or  end  is  not  known  ;  and  is  accordingly  ufed  in  a  more  or  lefs 
extenfive  fenfe,  according  to  the  thing  treated  of. 

Archbilhop  Tillotfon,  however,  argues  very  ftrenuoully,  that 
where  hell-torments  are  fpoken  of,  the  words  are  to  be  underftood  in 
the  llrict  fenfe  of  infinite  duration  ;  and  what  he  efteems  a  peremp¬ 
tory  decifion  of  the  point  is,  that  the  duration  of  the  punilhment  of 
the  wicked  is  in  the  very  fame  fentence  expreffed  by  the  very  fame 
word  which  is  ufed  for  the  duration  of  the  happinefs  of  the  righte¬ 
ous,  which  all  agree  to  be  eternal.  “  Thefe,”  fpeaking  of  the  wicked, 

lhall  go  away,  ctg  xo^ourtv  euuviov,  into  eternal  punijhment ;  but  the 
righteous,  tig  (uy\v  aiuviov,  into  life  eternal.” 

A  modern  divine,  writing  on  this  fuject,  remarks,  that  “  Hell 
being  reprefented  to  us  in  facred  writ,  as  a  prifon,  a  pit,  lake  of 
fire  and  brimltone,  as  darknefs,  See.  there  can  be,  therefore,  no 
ground  to  doubt  of  the  eternity  of  it’s  torments  :  it  is  deferibed  as 
“  a  fire  that  cannot  be  quenched,  whofe  fmoke  afeends  up  for  ever 
and  ever.”  No  llronger  word  is  ufed,  in  feripture,  to  reprefent  the 
duration  of  the  heavenly  felicity,  than  to  reprefent  the  duration  of 
the  torments  of  hell.  Matt.  xxv.  46.  Nordofuch  as  fondly  doubt  of 
the  eternity  of  hell  torments,  and  of  the  proportion  between  tempo¬ 
rary  finning,  and  eternal  puniffiment,  feem  to  attend  to  the  infinite 
excellency  of  God,  againlt  whom  fin  is  committed.  It  mull  then 
be  far  wiler  to  employ  every  neceffary  means  to  flee  from  that  Hate 
and  place  of  mifery,  and  the  curfe  that  binds  over  to  them,  than 
curioully  to  difpute  where  hell  is,  whether  in  the  center  of  the  earth, 
or  in  the  fun,  & c.” 

Hell,  hades,  is  fometimes  alfo  ufed,  in  the  feripture  ftyle,  for 
death  and  burial  ;  becaufe  the  Hebrew  and  Greek  names  fignily 
fometimes  the  place  of  the  damned,  and  fometimes  limply  the  grave. 
As  the  word  hell  is  of  Saxon  extraction,  and  fignifies  a  covered  place, 
lord  King  maintains  that  in  this  fenfe  the  word  is  ufed,  and  ought 
to  be  underftood,  in  the  apoftles  creed  ;  the  meaning  of  the  article 
relating  to  our  Saviour’s  defeent  into  hell  being  no  other  than  this, 
that  his  foul  being  feparated  from  his  body  by  a  real  tranfition  and 
local  motion,  went  into  the  unfeen  region  of  fpirits,  where,  accord¬ 
ing  to  the  laws  of  death,  it  remained  for  three  days,  the  time  ap¬ 
pointed  for  it’s  reunion  to  his  body. 

HELLEBORE,  helleborus,  in  botany,  a  medicinal  plant  which 
the  ancients  reputed  as  a  fpecific  for  the  cure  of  melancholy  and  mad- 
nefs,  &c.  There  are  tw'o  forts  of  it,  white  and  black  hellebore. 

Hellebore,  white,  helleborus  albus,  fneeze  wort,  a  plant  with 
large  oval  ribbed  leaves,  crumpled  and  plaited  as  it  were,  fet  alter¬ 
nately  on  a  round  firm  ftalk,  and  embracing  it  by  a  tubulous  balls : 
in  their  bofoms,  towards  the  top,  appear  clufters  of  hcxapetalous 
greenilh-white  flowers,  followed  each  by  three  flat  pods  containing 
whitilh  triangular  feeds  :  the  root  is  fhort  and  thick,  with  nume¬ 
rous  fibres  hanging  from  it,  externally  of  a  brown  colour,  internally 
white.  It  is  common  on  mountainous  places  in  Germany,  Switz¬ 
erland,  and  fome  other  parts  of  Europe. 

White  hellebore  root  has,  when  frefli,  a  difagreeablc  fmell ;  but  as 
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brought  into  the  (hops,  fcarcelyany:  it’s  tafte  is  nnufeous,  bitterifh, 
acrid,  very  penetrating  and  durable.  B  he  juice  of  the  frefh  root,  in 
tafte  extremely  acrid,  is  faid,  w’hen  mixed  with  the  blood,  toadb  as 
a  poifon.  The  powder  of  the  dry  root  is  fometimes  mixed  with  ex¬ 
ternal  applications  tor  deftroyirtg  cutaneous  infedls :  fnuffed  tip  the 
nofe,  in  fmall  quantity,  it  proves  a  violent  fternutatory,  and  in  tnis 
intention  is  fometimes  ufed  in  lethargic  and^otherdiforders. 

Hellebore,  black ,  hdleborus  niger,  or  Chridmas -flower,  a  low 
plant,  without  any  other  (talk  than  the  pedicles  of'-the  leaves  and 
flowers,  which  are  pretty  thick,  and  generally  (freaked  wjth  red  or 
purple:  the  leaf  is  divided,  quite  to  the  pedicle,  into  fix,  feven,  or 
more,  fmooth,  firm fegments,  indented  from  about  the  middle  to  the 
extremity :  the  flower  is  large,  naked,  pcntapetalous,  of  a. pale  rofe 
colour,  with  numerous  (lamina  in  the  middle,  which  are  followed 
by  five  or  fix  pods  lull  of  firming  blackifh  feeds,  the  petala  continu¬ 
ing,  and  changing  greenith  :  the  root  confifts  of  numerous  fibres, 
hanging  generally  from  a  knotty  head,  externally  of  a  black  colour, 
internal Iv  white.  It  is  perennial,  grows  wild  in  the  mountainous 
parts  of  Germany  ;  and  fiow’ers  in  our  gardens.in  January. 

Black  hellebore  root,  in  dofes  of ’from  ten  grains  to  half  a  dram, 
proves  a  very  (troqg,  though  not  very  violent,  cathartic.  'I  he 
hellebore  of  the  ancients,  which  was  never  ventured  on  without  ex¬ 
treme  caution,  and  as  a  laftrefource,  appears  to  have  been  a  differ¬ 
ent  fpecies  from  our’s,  much  larger  and  of  a  more  violent  operation, 
called  by  Tournefort  hdleborus  niger  orientalis,  ampliJf,hno  eaule  praalto , 
fore  purpurafeente  ;  which  is  ff ill  faid  to  be  found  in  plenty  about 
MountOlympus,  and  in  the  ifland  of  Anticyra,  celebrated  of  old 
for  the  production  of  this  reputed  antimaniacal  drug.  In  the  prefent 
practice,  this  root,  or  it’s  preparations,  are  ufed  fometimes  as  a  pur¬ 
gative  in  hydropic  and  other  cafes  where  the  flronger  cathartics 
are  required,  but  oftener  in  fmall  dofes  as  an  attenuant  and  deob- 
firuent.  It  is  found  particularly  ferviceable  agarnft  obftinate  fuppref- 
fions  of  the  menftrual  purgations,  in  plethoric  habits,  and  fanguine 
conftitutions,  where  chalvbeates  arc  ineffectual  or  injurious. 

The  extrait  made  with  water  is  the  beft  and  fafeft  preparation  of 
this  root  when  defigned  for  a  cathartic  ;  as  it  contains  both  the  pur¬ 
gative  and  diuretic  parts  of  the  hellebore,  and  as  the  irritating  power 
of  it’s  aftive  matter  is  confiderably  abated  by  the  boiling :  it  may  be 
given  from  eight  or  ten  grains  to  a  fcruple  or  more,  but  is  ufed  of¬ 
tener  in  conjunftion  with  other  materials  of  fimilar  intention,  than 
by  itfelf.  A  tin# lire  made  in  proof  fpirit  appears  the  mbft  eligible 
preparation  for  the  purpofes  of  an  alterative  or  deobftruent:  four 
ounces  of  the  root  may  be  digefted  in  a  quart  of  the  fpirit,  with  the  ad¬ 
dition  of  thirty  or  forty  grains  cf  cochineal,  to  improve  the  colour  ; 
and  the  filtered  tindlure  given  to  the  quantity  of  a  tea  fpoonful, 
twice  a  day,  in  warm  water,  or  any  other  convenient  vehicle.  . 

Hellebore  bafiard,  ferapias,  a  genus  of  plants  of  which  there 
are  rfiany  fpecies,  growing  naturally  in  England  and  Ireland  ;  but 
they  are  feldom  kept  in  gardens,  being  difficult  to  propagate.  1 

Thefe  plants  may  be  taken  up  from  the  places  where  they  grow 
naturally,  when  their  leaves  beginto  decay,  and  planted  inaftiady, 
rhoift  place,  wffiere  they  will  thrive  and  floweT. 

HELLENISM,  a  fort  oLCrxcifcn  ;  aphrafe  peculiarly  adapted 
to  the  genius  of  the  Greek  tongue. 

Hellenifm  is  diftinguifhed  from  Graecifm,  in  that  the  former  is  not 
applied  to  authors  who  have  written  in  Greek,  but  to  thofe  who, 
writing  in  fome  other  language,  ufe  terms  peculiar  to  the  Greek. 

HELLENIS  1  IC,  or  Hellenistic  language ,  that  fpoken 
among  the  Hellenics. 

The  critics  arc  divided  as  to  this  language.  Several  of  them,  , 
among  whom  are  Drufius  and  Scaliger,  take  it  to  be  the  language 
ufed  among  the  Grascian  Jews  :  in  this  language  the  tranflation  of  ; 
the  Seventy  was  written,  and  the  books  of  the  New  Teftament  coni- 
pofed  :  it  was  only  thus  denominated  to  (hew  that  it  was  Greek 
mixed  with  Hebraifms  and  Syriacifms. 

HELM  of  a  fhip,  is  a  piece  of  timber  faftened  into  the  rudder, 
which  comes  forward  into  the  (leerage,  or  place  where  the  perfon 
at  the  helm  (leers  the  fhip,  by  holding  the  whipftaffin  his  hand, 
which  is  joined  to  the  helm.  They  begin,  however,  to  be  left  off, 
fleering  wheels  being  ufed  in  their  room.  '  1 

There  are  feveral  terms  in  the  fea-language  relating  to thehelm; 
as,  A-lee  the  helm,  that  is,  pufh  it  down  to  the  lee-fide  of  the  fhip,’ m 
order  to  put  the  fhip  about,  or  lay  her  to  the  windward.  See  A-lee. 
Bear  up  the  helm,  eaje  the. helm,  let  the  fliip  go  more  large  before  the 
wind.*  Helm  a  muif/tp,  or  right  the  helm  ;  that  is,  keep  it  even  with 
the  middle  of  the  fhip.  Port  the  helm,  put  it  over  the  left  fide  of  . 
the  fhip.  Starboard  the  helm,  put  it  on  the  right  fide  of  the  fhip. 

Helm,  in  chemiflry,  the  head  of  a  ft  ill  or  alembic.  To  bring 
a  thing  over  the  helm  is,  to  force  it  by  fire  up  to  the  top  of  the  veffel, 
that  it  may  diftil  down  into  the  receiver  by  the  beak  of  the  head. 
When  a  thing  cannot  be  brought  over  the  helm,  they  mean  that  it  is 
of  too  fixed  a  nature  to  be  rail’edjifito  vapMrr  by  the  force  of  fire. 

HELMET,  in  heraldry.  Confult  the  Syfiem. 

.  Helmet  pigeon,  a  particular  fpecies  of  pigeon,  a  little  bigger 
than  that  called  the  nun.  The  head,  tail,  and  flight- feathers  of  the 
■  wings',  arc  always  “of  the  fame  colour,  which  is  either  black,  red, 
or  yellow.,  and  fometimes,  though  rarely,  blue  ;  the  reft  of  the  body 
is  all  white;  They  are  red-eyed,  and  have  no  hood  like  that  of  the 
nun,  other-wife  they  approach  much  to  that  fpecies. 

HELOTS,  in  antiquity,  a  kind  of  (laves  among  the  ;Lacedaemo-  . 
nians,  fo  named  from  Helos',  a  Laconian  town,  conquered  by  the 
Spartans,  who  made  all’ the  inhabitants  prifonersof war,  and  reduced  : 
...them  and  their  pofterity  to  the  condition  offlavery. 

On  thefe  Haves  lay  the  whole  care  of  fupplying  the  city  with  ' 
provifions;  the.ground  was  tilled,  and  all  manner  of  trades  managed 
by  them  ;  whilit  their  maiters  fpent  all  their  time  in  dancing  and 
feafting,  in  their  exercifes,  hunting-matches,  and  the  or 

places  where  good  company  ufed  to  meet.  Notwithftanding  the 

great  ufefulricfs  of  the  Helots,  they  were  treated  in  a  mod  barbarous 
manner,  and  often  murdered  without  committing  any  fault,  and 
without  any  flit w  of  juftice. 

HELPS,  in  the  manege.  To  teach  a  horfc  his  leflbns,  there  are 
feven  helps,  or  aids  to  be  known  :  thefe  are  the  voice,  rod,  bit,  or 
Jnaffle  ;  the  calves  of  the  legs,  the  Jli  traps,  thefpur,  and  the  ground. 

•  See  Aids.  , 

The  helps  are  occafionally  turned  into  corrections. 

HELVE,  the  handle  of  a  hatchet,  pick-ax,  mattock,  &c.  and  to 
helve  thefe  is  to  put  handles  to  them. 

|  HELVETIC,  fomething  that  has  a  relation  to  the  Switzers  or 
inhabitants  of  the  Swifs  cantons,  who  were  anciently  called  Helve! u. 

The  Helvetic  body  comprehends  rhe  republic  of  Switzerland,  con¬ 
fiding  of  thirteen  cantons,  which  make  fo  many  particular  common¬ 
wealths.  By  the  laws  andcufloms  of  this  body,  all  differences  be¬ 
tween  the  feveral  ftates  and  republics  are  to  be  decided  within  them- 
felves,  without  the  intervention  of  any  foreign  power. 

The  government  of  the  Helvetic  body  is  chiefly  democratic,  with 
fome  mixture  of  the  ariftocratic. 

HEMEROBAPT1STS,  a  feff  among  the  ancient  Jew  s,  thus 
called  fromtheir  w'afhing  and  bathing  every  dav,  in  alLltafans;  and 
performing  this  cuftoin  w  ith  the  greateft  folemnity,  as  a  religious 
rite  neceflary  to  falvation.  1  hey  are  fuppofed  to  be  the  feet  who 
found  fault  with  our  Saviour’s  difciples  tor  eating  with  unwalnen 
hands.  "  •  - 

HEMEROBHJS,  in  zoology,  a  genus  of  in  feels  of  the  ncuroptera 
order.  The  palate  is  prominent,  and  has  on  each  fide  two  tenta- 
cula :  the  wings,  being  tour  in  number,  are  without  folds,  and  tumid. 

To  this  genus  belong  the  golden  eye,  a  large  beautiful  fly,  fo 
called  from  the  colour  of  it’s  eyes,  the  formica  leo,  and  feveral  other 
fpecies. 

HEMKROLOPIA,  blindnefs  in  the  night' ;  a  diflemperature  of 
the  eyes,  by  means  of  which  perfons  pan  only  fee  in  broad  day-light, 
and  not  diftinguith  objedts  at  all  in  the  dulk  of  the  evening.  It  is 
caufed  by  a  great  contraction  of  the  pupil. 

HEMI,  a  word  ufed  in  the  competition  of  divers  terms.  It  is  of 
the  lame  import  with  font  or  dtmi,  one  half;  being  an  abbreviature 
of  jjjuurus,  w  hich  fignifies  the  fame.  The  Greeks,  in  the  compofi¬ 
tion  of  words,  fupprefled  the  (aft  fvllable  of  it. 

HEMICRAN1A,  in  medicine,  a  fpecies  of  cephalalgia,  orhead- 
aeh;  w  herein  only  one  hemifphere,  or  half,  or  one  fide  of  the  head, 
is  aff  eded ;  and  owing  to  a  congeftion  of  blood  in  the  veflels  of  that 
half. 

Phyficians  divide  the  hemicransa  into  four  kinds :  i.  The  idiopa¬ 
thic  :  a. the fymptomatic  :  3.  the  continual,  or  fixed  :  and,  4.  the 
periodic.  The  principal  caufe  of  the  difeafe  is  a  plethora,  occa- 
fioned  ufually  bv  a  fuppreflion  of  the  menfes,  or  haemorrhoids,  or 
fame  other  natural  evacuation,  or  the  omiffion  of  habitual  bleedings 
at  fpring  and  fall.  To  thefe  caufes  are  to  be  added  a  diflemperature 
of  th e.  primes  vice,  and  confequent  acidities  or  indigeftion,  a  change 
of  thecourle  of  life  from  one  full  of  exercife  to  afedentarvone;  ex- 
eeffive  watchings  or  (tudies;  too  great  heat  of  the  body,  or  too  fud- 
den  cooling  of  it ;  violent  pafiions,  as  of  anger,  or  the  like,  fup- 
prc  lfed;  and,  finally,  too  high. living,  and  the  free  ufe  of  ftrong  li¬ 
quors. 

For  the  cure,  give  rhubarb  and  emetic  tartar  mixed  together; 
after  this,  emollient  clvfters  ;  then  the  violent  motion  of  the  blood 
is  to  be  quieted,  by  giving  pow  ders  compofed  of  nitre,  crabs  eyes, 
and  cinnabar ;  and  in  cafes  .where  the  pain  is  exceffive,  a  gentle 
opiate  will  be  proper  ;  fuch  as  a  fmall  do fe  of  the  ftorax  pill,  and  at 
other  times  the  quantity  of '•the  cinnabar  may  be  increafed  from  five 
grains  to  ten  or  twenty  in  a  dofe ;  and  this  will  fupply  the  place  of 
the  opiate,  and  produce  the  fame  effeCl;  in  giving  eafe.  After  the 
bowels  have  been  fufficiently  cleanfed,  chalybeate  waters,  and  fuch 
bitters  as  ftrengthen  the  ftomach  will  be  neceffkry.  Spirit  of  w  ine 
camphorated  may  alfo  be  ufed  externally  ;  and  frequent  bathing  the 
feet  io  the  decoCtions  of  the  warm  and  emollient  herbs,  has  a  great 
effedf.  In  the  abfence  of  the  fit,  the  methods  to  be  ufed,  by  wav  of 
prevention,  are,  bleeding  in  the  ancle,  to  remove  the  plethora ; 
and  where  the  fuppreflion  of  the  menftrual,  or  any  other  difeharge, 
has  been  the  caufe,  this  is  to  be  reftored,  ifpoflible,  to  it’s- wonted 
periods;  and  in  all  cafes  a  fedentary  life  is  to  be  avoided.  Bleeding 
is  never  proper  in  the  time  of  the  fit,  'unlefs  the  plethora  be  very 
great,  or  the  congeftion  in  the  head  fo  great,  that  woife  conle- 
quences  are  to  be  feared. 

HEMIC  YCLE,  inarchifec\ore,isdefinedby  Davilertobeanarch 
forming  a  perfect  femicirelc.  See  the  articles  Arch  and  Bridge., 

To  conftrudt  fuch  an  arch  of  hewn  ftone,  they  divide  the  hemi~ 
cycle  into  a  certain  number  of  equal  parts,  and  fafliion  An  equal  num¬ 
ber  of  voufoirs,  which  will  complete  the  arch:  however,  that  there 
may  be  no  joint  in  the  middle,  where  the  key-ftone  .fhould  be,  they 
-always  take  care  that  the  number  of  voufoirs  be  an  odd  one. 

HEMIPAGI  A,  a  pain  that  affedfs  only  one  half  of  the  head. 

HEMIPLEGIA,  a  palfy  of  one  whole  fide  of  the.body. 

HEM  IP  LERA,  -(from  rjyycn/j,  half,  and  ofkoov,  wing,)  in  the 
Linnaean  fyftem,  the  fecond  order  of  infefts,  Comprehending  twelve 
genera,  viz.  the  blatt  a,  mantis,  gryllus,fulgora,  cicada,  no  tone  ti  a,  nepa , 
cimex,  aphis,  chermes,  coccus,  and  thrips,  and  a  great  number  of  fpe¬ 
cies.  The  mouth  is  either  fituated  in  the  breaft,’ or  inclined  towards 
it;  and  the  upper  wings  are  femi-cruilaeeous,  femi-membrana- 
ceous,  and  incumbent,  and  not  conne&ed  by  a  ftraitdongitudinal 
future,  as  in  the  order  of  coleoptera. 

HEMISPHERE,  (compounded  of  fifjuauf,  half,  and  afaipa, 
fphere,)  in  geometry,  is  one  half  of  a  globe,  or  fphere,  when  divi¬ 
ded  into  two  by  a  plane  pafling  through  it’s  center. 

If  the  diameter  of  a  fphere  be  equal  to  the  diftance  of  the  two  eyes; 
and  a  right  line  drawm  from  the  center  of  the  fphere  to  the,  middle 
of  that  diftance  be  perpendicular  to  the  line  which  joins  the  eyes  ; 
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the  eyes  making  a  rotation  on  the  axis,  or  middle  point  between 
them,  will  fee  the  whole k'emifpbere.  If  the  diftance  of  the  eyes  be 
either  greater  or  lefter  than  the  diameter  of  the  fphere,  in  making 
fuch  rotation  they  will  view  refpedtively  more  or  lefs  than  a  hemi¬ 
sphere.  See  Vision. 

The  center  of  gravity  of  a  hemifpbere  is  five  eighths  of  the  radius 
diftantfrom  the  vertex. 

Hemisphere,  in  aftronomy,  is  particularly  ufed  for  one  half  of 
the  mundane  fphere. 

The  equator  divides  the  fphere  into  two  equal  parts,  called  the 
northern  and  fouthern  hemifpheres. 

The  northern  hemifphere  is  that  half  in  whofe  vertex  is  the  north 
pole.  Such  is  that  re- refented  by  D  P  A,  (/VrtA?  164,^.  52,)  ter¬ 
minated  by  the  equator  DA,  and  having  the  pole  P  in  it’s  zenith. 

The  fouthern  hemifphere  is  that  other  half  DQj\,  terminated  by 
the  equator  D  A,  and  having  the  fouth  pole  Qjn  it’s  zenith. 

The  horizon  alfo  divides  the  fphere  into  two  hemifpheres  ;  the 
i ipper  and  the  lower. 

The  upper  hemifphere  is  that  alfo  of  the  mundane  fphere  H  Z  R, 
terminated  by  the  horizon  H  R,  and  having  the  zenith  Z  in  it’s 
vertex. 

The  lower  hemifphere  is  that  other  half  H  N  R,  terminated  by  the 
horizon  H  R,  and  having  the  nadir  N  in  it’s  vertex. 

Hemisphere  is  alfo  ufed  fora  map,  or  projection,  of  half  the 
terreft rial  globe,  or  half  the  celeftial  fphere,  on  a  plane.  Hemifpheres 
are  frequently  called  plani fphere s. 

HEMISPHEROI  DAL,  in  geometry,  that  which  approaches  to 
the  figure  of  a  hemfphere ,  but  is  not  exadlly  fo. 

HEMISTICH,  (of  bfiuTui,  half,  and  nx°i,  verfe,)  in  poetry;  a 
half  verse. 

Such,  e.  gr.  are,  Cednit  Deus  oinnia  vinde'x — ■ 
or,  Medio  tutijjimus  ibis ,  &c. 

In  Englifh,  &c.  the  common  and  Alexandrine  verfes  require  a  reft 
at  the  end  of  each  hemiflich  ;  common  verfes  require  it  at  the  end  of 
four  fyilables  ;  and  Alexandrine  at  the  end  of  fix. 

Leonine  verfes  rhythm  both  at  the  end,  and  at  the  hemiflich.  See 
Leonine. 

HEMLOCK,  conium,  in  botany,  a  genus  of  the  pentandria  digynia 
clafs.  I  t’s  charadters  are  thefe  :  it  is  an  umbelliferous  plant  ;  the 
petals  of  the  greater  umbels  are  uniform  ;  each  flower  is  compofed 
of  five  unequal  heart  fhaped  petals,  which  turn  inward,  and  have 
five  ftamina  ;  the  germen,  which  is  lituated  under  the  flower,  fup- 
portstwo  reflexed  ltyles,  and  becomes  a  roundifh  channelled  fruit, 
divided  into  two  parts,  containing  two  feeds.  Th  re  are  three  fpe- 
cies,  the  greater  hemlock,  with  ftriated  feeds,  ,nd  fmaller  leaves,  the 
greater  hemlock  with  narrower  leaves,  and  the  hemlock  with  prickly 
feeds. 

The  firft  and  common  fort  grows  naturally  on  thefides  of  banks 
and  roads  in  many  parts  of  England  ;  and  is  a  biennial  plant,  pe 
rifliing  after  it  has  ripened  it’s  feeds  ;  it  hatha  long  taper  root  like  a 
parfnep,  but  much  fmaller  ;  the  ftalk  is  fmooth,  fpotted  with  pur¬ 
ple,  and  rifesfrom  four  to  fix  feet  high  ;  branching  out  toward  the 
top  intofeveralftalks,  which  aregarnilhed  w  ith  decompounded  leaves, 
whofe  fmall  leaves  are  cut  at  the  top  into  three  parts :  thefe  are  of  a 
lucid  green,  and  have  a  difagreeable  fmell  ;  the  (talks  areterminated 
by  umbels  ofwffiite  flowers,  each  being  compofed  of  about  ten  rays, 
or  fmall  umbels,  wffiich  have  a  great  number  of  flowers  fpread  opt  n, 
each  fitting  upon  (lender  foot-ltalks  ;  the  feed  is  fmall,  and  chan¬ 
nelled  like  thofe  of  anife. 

Hemlock  is  feldom  allowed  room  in  gardens,  being  fuppofed  to 
have  a  poifonous  quality  :  fome  phyficiaos  have  affirmed  that  it  is  fo 
to  all  animals,  while  others  have  allured  us  that  it  is  eaten  by  the 
inhabitants  of  fome  parts  of  Italy  when  it  is  young,  and  is  by  them 
efteemed  a  great  dainty.  Mr.  Ray  tells  us,  thathe  found  thegizzard 
of  a  thrufh  full  of  hemlock  feeds,  with  four  or  five  grains  of  corn  in¬ 
termixed,  w’hich  in  the  time  ofharveft  that  bird  had  neglected  for 
what  we  reckon  fo  very  pernicious.  However,  it  is  very  certain 
that  fcarce  any  animal  will  eat  the  green  herb. 

Thisplant  is  efteemed  by  many  phyficians  as  an  excellent  remedy 
to  dilfolve  fchirrous  tumors  ;  and  fome  have  greatly  recommended 
it  for  cancers  :  moll  of  them  agree  that  it  may  be  preferibed  as  a 
good  narcotic. 

The  root  of  hemlock  is  generally  fuppofed  to  have  greater  activity 
than  the  leaves,  both  w'hen  applied  externally,  and  when  internally 
taken.  Thejuice  applied  in  a  dropor  two-to  the  tongue,  will  occa- 
fion  rigidity,  pain,  and  fvvelling,  fo  as  to  prevent  fpeec.h,  which  Dr. 
Storck  fays  may  be  remedied  by  w'afhing  and  rubbing  the  tongue 
with  citron  juice.  In  drying,  it  lofes  it’s  virulence  ;  and  there  are 
inftances,  in  which  20  and  30  grains  have  been  given,  with  advan¬ 
tage,  in  fchirrhufesof  the  liver,  in  quartan  agues  on  the  approach  of 
a  fit,  and  even  in  acute  fevers.  The  feeds  have  been  recommended 
by  fome  as  demulcent,  paregoric,  and  antiphrodifiac. 

HEMP,  cannabis,  in  botany,  a  very  ufeful  plant  for  making  cor¬ 
dage  and  all  things  of  that  kind.  Refer  to  Syltem  of  Acricujl- 
TURE,  p.  70. 

Hemp  is  a  ufeful  plant,  purchafed  at  a  dear  rate  from  foreigners, 
when  it  might  be  cultivated  among  ourfelves,tothe great  benefit  of 
the  nation  in  general.  It  delights  in  warm,  fandy,  or  fomewliat 
gravelly  foil  ;  but  it  rnuft  be  fomewhat  rich,  and  of  a  good  depth. 
The  belt  feed  is  that  wffiich  is  brighteft,  and  retains  it’s  colour  and 
fubftance  in  rubbing.  Three  buftiels  will  fow  an  acre :  but  the 
richer  the  land  is,  the  thickerit  muft  be  fown  ;  and  the  poorer  it  is, 
the  thinner.  The  time  of  lowing  it,  is,  from  the  latter  end  of 
March,  to  the  end  of  April,  according  asthefpring  falls  out;  but 
the  earlier  it  is  fown  the  better.  If  it  be  a  dry  feafon,  great  care 
muft  be  taken  to  preftrve  it  from  birds. 

The  firlt  feafon  forgathering  it. is  about  Lammas, when  a  good 
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part  of  it  will  be  ripe  ;  that  is,  the  light  fummer  h  mp  which  .'ears 
no  feed,  and  is  called  hn\b\e.-hemp.  When  it  is  ripe  the  lialks  grow 
white,  and  the  leaves  fall  downwards,  turning  yellow  atthe  top  ;  it 
muft  then  be  pulled  up,  dried,  bound  up  in  bundles  as  big  as  may  be 
gralpetl  in  both  hands,  and  laid  by  for  ufe.  Care  muft  betaken  not 
to  break  what  is  left  handing,  becaufe  it  is  to  grow  till  near  Mi¬ 
chaelmas  before  it  will  be  fit  to  gather:  this  is  ufually  called  karle- 
hemp.  When  it  is  gathered,  lay  it  in  the  fun  three  or  four  days  to 
dry,  and  then  ftack  or  houfe  it  tiil  the  feed  be  threfhed  out. 

An  acre  of  hemp,  in  the  belt  land,  common!)  yields  about  two  or 
three  quarters  of  feed,  which,  with  the  hemp  unwrought,  is  olten 
worth  from  5  to  8/.  but  if  wrought,  from  10  to  12/.  but  the  firnble 
hemp  is  not  worth  above  halt  as  much  as  the  other. 

Pile  growing  of  hemp  on  proper  lands  would  not  only  be  a  great 
advantage,  to  the  farmers,  but  alfo  to  the  poor,  as  it  would  give  them 
a  fecond  harveft-work  after  the  corn  harveft  was  over,  and  which 
would  employ  them  even  in  w'et  fcafons  ;  yet  it  is  apieceofhulban- 
dry  too  much  negleded  among  us. 

As  to  the  method  of  preparing  it;  after  the  feeds  are  threfhed  out 
of  the  heads,  and  the  (talks  are  laid  up  in  bundles  and  fteeped  in  a 
(landing  water,  the  cleanerit  is  the  better  ;  they  are  fattened  to  poles, 
and  left  to  foak  about  fifteen  days  ;  and  when  the  fubftance  of  the 
ftalk  is  almoft  rotten, the  bundles  are  taken  out  and  well  dried.  But 
flax,  inftead  of  being  fteeped  in  w  ater,  is  ufually  expofed  alternately 
to  the  moift  air  of  the  night,  and  the  heat  of  the  fun,  by  which 
means  it  receives  a  finer  colour. 

When  hemp  and  flax  are  well  penetrated  and  afterwardscompletely 
dried,  they  are  bruited  by  handfuls  on  a  block,  with  a  kind  of  mallet ; 
all  the  bullen,  which  is  the  inward  fubftance  of  the  item,  flies  offin 
fhivers  by  the  force  of  the  blows,  and  nothing  remains  in  the  hands 
of  the  beater  but  the  thin  bark  in  large  threads,  through  the  whole 
length  of  the  Item.  This  parcel  of  threads  is  afterwards  hung  on  a 
perpendicular  board,  and  bruifedwith  a  wooden  beetle,  in  order  to 
(hake  out  all  the  little  draws  that  may  happen  to  remain  of  the  bul¬ 
len.  All  the  grofs  parts  are  now  feparated  from  the  fiem,  and  the 
threads  of  the  bark  receive  their  perfection  from  thecomb  orhatchel. 

The  refufe  of  this  combing,  which  confifts  of  all  the  threads  which 
are  too  thick,  is  called  tow  ;  for  the  ufe  of  wffiich,  fee  the  article 
Tow. 

Rump -feeds  are  ufed  in  medicine  on  many  occafions  ;  but  theyare 
fufpeCted  of  beiftgbad  for  the  head.  An  emulfion  made  from  them 
by  trituration  in  water,  and  decoCtions  of  them  in  milk,  areof  great 
ufe  in  old  coughs,  and  the  jaundice. 

HENBANE,  hyofcyamus,  a  genus  of  the  pentandria  mmogynia  clafs. 
There  are  fix  fpecies. 

The  roots  of  the  common  henbane  are  ufed  foranodyne  necklaces, 
to  hang  about  children’s  necks,  to  prevent  fits,  and  ca ufe  them  to 
breed  their  teeth  eaiily  ;  but  they  are  very  dangerous  to  ufe  inwardly. 

There  are  tw  o  kinds  of  henbane  feed  tiled  in  medicine,  which  pof- 
fefs  rhe  fame  narcotic  virtues,  but  in  a  different  degree  ;  the  white 
is  the  milder  of  the  two,  and  therefore  generally  prelcribed. 

Henbanc-ked  is  uled  by  many  people  in  the  looth-ach,  and  in  fe¬ 
deral  other  maladies,  and  is  an  ingredient  in  fome  of  the  officinal 
compofitions,  particularly  in  the  philoriium  Rornamm  ;  but  it  has 
been  found,  when  taken  alone,  to  be  poifonous. 

HENDECAS  i  LLABUM;  a  verfe  of  eleven  fyilables.  The 
Sapphic  and  Phaleucic  verfes  are  hendccafyllabic.  E.  gr. 

Sapp.  Jam  fatis  terris  niveis  atque  diree. 

Phal.  Puffer  mortuus  efi  mece  puellee. 

HEN-HARRIER,  in  ornithology,  a  bird  fmaller  than  the  ring¬ 
tail  ;  it’s  head,  neck,  and  back,  are  of  a  dove  colour  ;  it’s  fhoulder- 
feathers  brownifh  ;  it’s  rump  whitifh  :  the  breaft  of  a  fine  clean 
w'hite,  Variegated  with  trnnfverfe  brown  fpots  ;  it’s  wings  and  tail 
are  grey  or  dove-coloured,  variegated  w'ith  black,  it’s  legs  yellow, 
arid  fmaller  than  thofe  of  a  haw’k.  Thefe  birds  fly  near  thefurface 
of  the  ground  in  fearch  of  prey,  are  extremely  deftrudfive.to  young 
poultry,  &c.  They  alfo  breed  bn  the  ground,  and  never  fettle  on 
trees. 

HEN-MOULD  foil,  in  agriculture,  denotes  a  black,  hollow, 
fpongy,  and  mouldering  earth,  ufually  found  atthe  bottom  of  hills 
in  Northamptonfhire,  &c.  It  is  fitter  for  grazing  than  for  corn. 

HENOT1CON,  HenotiCum,  q.  d.  reconciliation,  in  church 
jniftory,  a  decree  or  edi£t  of  the  emperor  Zeno,  made  at  Conftan- 
fjnople,  in  482,  by  which  he  pretended  to  reconcile  all  parties  under 
one  faith.  It  is  generally  agreed,  that  Peter,  patriarch  of  Alex¬ 
andria,  and  Acacius,  patriarch  of  Conftantinople,  were  the  authors 
of  this  decree,  and  that  their  defign  was,  to  compliment  theemperor 
with  a  right  of  preferibing  regulations  in  matters  of  faith.  'j.'he 
emperor,  by  this  decree,  arrogated  to  himfelf  the  right  of  being 
head  of  the  church.  Pope  Simplicius,  however,  in  483,  condemned 
the  henoticon,  and  cited  Acacius,  jffie  chief  promoter  of  it,  to  appear 
before  him  at  Rome  ;  but  it  was- not  intirely  fupprefled  till  the  year 
518. 

HENTINGS,  in  agriculture,  a  term  ufed  by  the  farmers  for  a 
particular  method  of  fowfing  before  the  plough  ;  the  Corn  being  call 
in  a  ftrait  line  juft  where  the  plough  is  to  come,  is  by  this  means 
prefently  ploughed  in.  By  this  w'ay  of  fowing  they  think  they 
fave  a  great  deal  of  feed  and  other  charge,  a  dexterous  boy  being  as 
capable  of  lowing  this  way  out  of  his  hat,  as  the  rnoft  ikilful  lceds- 
man. 

Henting  is  alfo  a  term  ufed  by  the  plowmen,  and  others,  to  fig- 
nify  the  twm  furrow's  that  are  turned  from  one  another  at  the  bot¬ 
tom,  in  the  ploughing  of  a  ridge. 

HEPATIC,  in  medicine  and  anatomy,  fomething  that  relates  to 
the  liver  ;  by  the  Greeks  called  meg,  hepaf. 

Hepatic  flux,  jluxus  hepaticus,  a  flux  of  the  belly,  wherein  the 
patient  voids  by  the  anus  a  liquid  matter,  refembjing  water  in  which 
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raw  flefh  had  been  waffied  ;  this  is  attended  with  pains  and  a  fenfe 
of  weight  and  tendon  in  the  abdomen,'  and  fpaftic  motions  about 
the  loins,  which  fometimes  extend  themfelves  to  the  right  fide  to¬ 
ward  the  region  of  the  liver.  In  fome  patients  there  is  no  fenfa- 
tion  of  any  pain,  or  any  particular  fymptom,  and  in  fome  a  tenef- 
mus  is  joined  continually  with  this  voiding  of  a  bloody  fluid. 

The  perfons  principally  fubjecft  to  this  difeafe  are  men,  and  thofe 
between  the  age  of  eighteen  and  forty  for  the  moil  part,  as  alfofuch 
as  are  of  a  fanguineo-phlegmatic  habit,  and  of  a  fedentary  life. 
This  difeafe  isobvioufly  diffinguiftied  from  a  dvfentery,  in  that  there 
is  always  in  that  difeafe  blood  mixed  with  a  mucous  matter  voided, 
which  is  not  at  all  the  cafe  in  this  ;  and  in  that  there  is  always  more 
or  lefs  of  a  fever  attending,  whereas  in  this  there  is  none. 

The  ancients  fuppofed  this  to  be  owing  to  a  debility  of  the  liver, 
which  was  not  able  in  this  cafe  properly  to  attrafl  or  retain  the 
blood.  But  it  feems  rather  to  belong  to  the  haemorrhoidal  dif- 
charges  •,  and  as  in  the  menfes,  when  the  pure  and  proper  blood  is 
not  difeharged,  a  bloody  water  is  ;  fo  that  in  thefe  cafes  when  true 
blood  is  not  voided,  this  fluid  comes  in  it’s  place.  This  flux  is 
never  dangerous  at  the  time  ;  but  when  it  is  long  continued  it  will 
at  length  wear  down  the  ftrength,  and  bring  on  bad  habits. 

This  difeafe  is  to  be  treated  in  the  fame  manner  as  an  hasmor- 
rhoidal  difeharge  when  obftruifted ;  andattemperatingand  abftergent 
medicines  are  to  be  given,  with  gentle  purges.  Rhubarb,  in  dofes 
from  a  fcruple  to  two  or  more,  is  to  be  given  every  day  for  a  long 
time  ;  after  this  nitre,  tartarum  vitriolatum,  the  alkaline  falts  of 
wormwood,  with  the  abforbent  powders,  fuch  as  crabs’  eyes  ;  and 
to  thefe  may  be  added  decodlionsof  fmall  centaury,  and  the  like 
herbs. 

HEPATIS  irfarffus,  in  medicine,  a  difeafe,  confiding  in  a  ftag- 
natory  conjeftion  of  the  blood  in  the  liver.  This  is  of  two  kinds, 
the  one  owing  to  an  inordinate  contraction  of  the  liver,  which  is 
ufually  the  cafe  when  this  happens  to  adults;  the  other  is  owing 
to  a  too  great  expanfion  of  the  vifeus,  which  is  the  cafe  more  fre¬ 
quently  in  youth  Either  of  thefe  diftemperatures  of  this  organ  pre¬ 
vents  the  free  paifage  of  the  blood  through  it,  and  by  that  means 
lays  the  bafis  of  this  infarCtion. 

This  difeafe,  when  recent,  admits  of  a  cure  under  the  proper 
methods  of  treatment ;  but  when  negledled,  it  very  eafily  degene¬ 
rates  into  a  fchirrus,  and  finally  into  a  heCtic  and  a  dropfy. 

The  method  of  cure  differs  greatly  in  regard  to  the  different 
caufes  of  the  difeafe,  W'hich,  as  before  obferved,  are  cxaCl  contra¬ 
ries  ;  it  fometimes  arifing  from  an  over  contradion,  fometimes 
from  an  over  expanfion  of  the  liver.  In  cafes  arifing  from  the  ex¬ 
panfion,  the  fame  method  is  to  be  ufed  as  in  infarctions  of  the 
spleen.  But  on  the  contrary,  when  it  arifes  from  a  contraction 
of  this  vifeus,  the  method  mult  be  this  :  the  primae  vine  muff:  be 
firlt  clcanfed  and  evacuated  by  gentle  purges  ;  after  this  bleeding  in 
the  foot  is  to  be  ordered,  and  then  the  matter  impacted  in  the  liver 
is  to  be  incided  and  attenuatedby  decoCtions  of  dandelion  and  pim¬ 
pernel  roots,  with  maiden-hair,  forrel,  dodder,  and  daify-flowers  ; 
after  this  the  gums,  as  ammoniacum,  and  the  reft,  are  to  be  taken  ; 
and  after  thefe  the  digeftive  falts,  as  tartarum  vitriolatum,  nitre,  and 
the  like ;  and  during  the  ufe  of  thefe,  all  the  external  medicines  of 
the  emollient  kind  Ve  to  be  applied  to  the  right  hypochondrium  ; 
but  this  not  continually,  but  at  different  intervals,  left  they  fhould 
bring  on  afuppuration  in  the  liver. 

HEPATITIS,  in  medicine,  an  acute,  continuous,  and  inflam¬ 
matory  fever,  in  which  nature  frequently  and  forcibly  propels  the 
humours  through  the  liver,  feeming  with  intent  to  refolve  and  abf- 
terge  congeftions  and  ftafes  of  the  blood  in  that  vifeus. 

The  hepatitis  is  diftinguifhed  from  all  other  fevers  by  the  feat  of 
it  in  the  liver,  and  by  it’s  being  of  all  fevers  the  moft  fatal.  It 
differs  however  in  degree,  fome  cafes  depending  on  a  more  fuper- 
ficial ,  fome  on  a  deeper  and  more  internal  inflammation  of  the  liver. 

This  dangerous  fever  ufuaHy  feizes  the'patient  with  a  chillnefs, 
which  lafts  a  coniiderable  time ;  this  is  at  length  fucceeded  by  a  vio¬ 
lent  heat,  which  is  much  more  intenfeat  fome  time  than  at  others, 
and  is  attended  with  an  infupportable  third.  The  patient  perceives 
a  fevere  and  heavy  pain  on  the  fight  fide  about  the  feventh  or 
eighth  rib,  and  is  affiidted  with  a/violent  ftraitnefs  of  the  breaft,  and 
difficulty  of  breathing,  and  the  extremities  are  very  apt  to  become 
cold.  After  drinking  any  thing  they  ufually  belch,  and  the  narrow- 
nefs  of  the  breaft  and  difficulty  of  breathing  always  increafe  upon 
this,  though  not  the  pain.  Often  alfo  there  are  naufeas  and  Teach¬ 
ings  to  vomit,  and  a  bilious  matter  is  thrown  up,  and  fometimes 
fpaftic  motions  of  the  throat  are  very  frequent  and  painful.  The 
one  or  the  other  of  thefe  fymptoms  occurs,  as  the  gibbous  fide  or  the 
other  part  of  the  liver  are  affected.  The  cough  attending  this  dif¬ 
eafe  is  dry,  and  not  violent,  and  the  fweats  are  continual,  but  mo¬ 
derate,  and  ealily  ftruck  back,  or  often  cold  and  clammy.  The 
urine  for  the  firft  days  is  reddiffi  and  thick,  and  about  the  fourth 
day  it  ufually  begins  to  depofit  a  fediment ;  the  remaining  part  of 
it  being,  however,  ftill  turbid.  A  very  peculiar  fymptom  is,  that 
the  patient  frequently  changes  colour,  being  fometimes  pale,  and 
at  other  times  brownifh  and  yellowifti ;  the  yellownefs  principally 
affedting  the  eyes  and  face.  In  cafes  where  the'  matter  in  the  liver 
comes  to  a  fuppuration,  all  the  fymptoms  become  more  fevere,  the 
heat  is  greater,  the  refpiration  more  difficult,  &c.  Finally,  the 
breaking  of  the  tumour  is  known  by  a  fudden  remiffion  of  the  pain, 
with  a  terrible  faintnefs  and  lownefs  of  the  fpirits,  and  a  hedftic  • 
and  when  the  matter  is  difeharged  into  the  cavity  of  the  abdomen, 
it  is  known  by  the  fwelling  of  that  part. 

The  general  caufes  of  an  hepatitis  are,  a  plethora  and  a  deriva¬ 
tion  of  blood  into  the  liver,  which  there  forms  congeftions  and 
ftafes:  this  is  brought  on  by  violent  motions  of  the  body,  by  violent 
ftrainings,  by  taking  aftringents  in  inflammatory  fevers,  and  by 
driving  back  the  mktter  in  cutaneous  eruptions  ;  and,  finally,  by 
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applying  cold,  external  medicines  to  the  regions  of  the  liver,  or  by 
cupping  upon  the  parr. 

Bleeding  is  very  proper  in  the  beginning  of  the  difeafe  ;  and 
after  this, .the  bowels  are  to  be  kept  gently  open,  not  by  (limulating 
purges,  but  by  emollient  clyfters,  and  the  mildeft  and  gentleft  ca¬ 
thartics.  The  mixtura  fimplex  is  a  very  valuable  medicine  given 
foveral  times  a  day  ;  and  in  the  intermediate  hours  the  following 
powder  is  to  be  given  :  Take  purified  nitre,  and  tartarum  vitrio¬ 
latum,  each  two  drams;  crab's  eves,  and  the  jaw  of  a  pike  re¬ 
duced  fo  powder  and  fated  with  lemon  juice,  of  each  four  fcruplcs ; 
diaphoretic  antimony,  a  dram  ;  the  dole  of  this  mixed  powder  is  a 
fcruple.  In  the  mean  time  the  region  of  the  liver  fhould  be  bathed 
externally  with  fpiritofwine camphorated,  impregnated  with  faffron. 
Above  all  things,  reft,  moderate  warmth,  and  a  placid  regimen 
are  to  be  obferved.  When  there  is  an  inclination  to  fweat,  it  ought 
to  be  promoted  by  plenty  of  warm  diluting  liquors,  of  the  tempera¬ 
ture  of  the  human  blood. 

HEPH./ESTIA,  in  Grecian  antiquity,  an  Athenian  feftival  in 
honour  of  Vulcan,  the  chief  ceremony  of  which  was  a  race  with 
torches.  It  was  performed  in  this  manner:  the  antagonifts  were 
three  young  men,  one  of  whom,  by  lot,  took  a  lighted  torch  in  his 
hand,  and  began  his  courfe ;  if  the  torch  was  extinguifhed  before  he 
had  finifhed  the  race,  he  delivered  it  to  the  fecond  ;  and  he,  in  like 
manner, to  the  third  :  the  victory  was  his,  whofirft  carried  the  torch 
lighted  to  the  end  of  the  race  :  and  to  this  fucceffive  deliveringof  the 
torch,  we  find  many  allufions  in  ancient  writers. 

HEPHTHEMIMERIS,  (of  ettIoc,  feven ,  vj/uivvj,  half,  and  piEpo;, 
part,)  in  Greek  and  Latin  poetry,  a  fort  of  verfe  confifting  of  three 
feet  and  a  fyllable  ;  that  is,  of  feven  half  feet. 

Such  are  moft  of  the  verfes  in  Anacreon. 
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And  that  of  Ariftophanes,  in  his  Plutus : 
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They  are  alfo  called  trimetri cataleRici. 

Hephthemimeris,  or  Hephthemimeres,  is  alfo  a  c<cfuret 
after  the  third  foot  ;  that  is,  on  the  feventh  half  foot.  It  is  a  rule, 
that  this  fyllable,  though  it  be  fliort  in  itfelf,  muft  be  made  long,  on 
account  of  the  cajura,  or  to  make  it  an  hephthemimeris.  As  in  that 
verfe  of  Virgil : 

iit  furiis  ogitalas  amor ,  id  confcia  virtus. 

It  may  be  added,  that  the  cafura  is  not  to  be  on  the  fifth  foot,  as 
it  is  in  the  verfe  which  Dr.  Karris  gives  us  for  an  example: 

Ille  l at  us  niveum  molli  fultus  Hyacmtho. 

I  his  is  not  a  hephthemimeris  cafura,  but  a  henneamimeris,  i.  e. 
of  nine  half  feet. 

HEPTACHORD,  in  ancient  poetry,  verfes  that  were  fung  or 
played  on  feven  chords,  that  is,  on  feven  different  notes.  In  this 
fenfe  it  was  applied  to  the  lyre,  when  it  had  but  feven  firings; 
One  of  the  intervals  is  alfo  called  an  heptachord,  as  containing  the 
fame  number  of  degrees  between  the  extremes. 

HEPTAGON,  in  geometry,  a  figure  confifting  of  feven  fides, 
and  as  many  angles.  In  fortification,  a  place  is  termed  an  heptagon , 
that  has  feven  baftions  for  it’s  defence. 

HEP  FAGONAL  numbers,  are  a  fort  of  polygonal  numbers, 
wherein  the  difference  of  the  terms  of  the  correfponding  arith¬ 
metical  progrefflon  is  five. 

One  property,  among  others,  of  thefe  numbers,  is,  that  if  they 
be  multiplied  by  40,  and  9  be  added  to  the  produdt,  thefum  is  al- 
ways  a  fquare  number. 

HEP1ANDRIA,  in  botany,  the  feventh  clafs  of  plants  with 
hermaphrodite  flowers,  and  feven  male  parts  or  ftamina  in  each. 

This  clafs  comprehends  four  orders ;  viz.  monogynia,  which  in¬ 
cludes  three  genera,  viz.  horfe-cheftnut,  trientalis,  and  diandria  ; 
digynia,  having  one  genus,  viz.  limeum  ;  tetragynia,  including  one 
genus,  viz.  faururus ;  and  heptagynia,  of  which  there  is  alfo  one 
genus,  viz.  feptas.  See  Plate  36,  Heptandria,  and  Plate  39,  Clafs  VI I . 
Seealfo  Fructificvi tion.  v“ 

HEPTARCHY,  ^of  eona,  feven,  and  imperium,  govern¬ 
ment,)  a  government  compofed  of  feven  perfons ;  or  a  country 
governed  by  feven  perfons,  or  divided  into  ieven  kingdoms. 

The  Saxon  heptarchy  included  all  England,  w’hich  was  cantoned 
out  into  feven  petty  independent  kingdoms,  viz.  thofe  of  Kent, 
the  South  Saxons,  the  Weft  Saxons,  Eaft  Saxons,  Northumberland, 
the  E.aft  Angles, and  Mercia.  SeeBARNARDh  Hiftory  of  England. 

The  government  of  the  heptarchy,  reckoning  from  the  founding 
of  the  kingdom  of  Mercia,  lafted  243  years;  but  if  the  timefpent 
by  the  Saxons,  in  the  conquefts  from  the  arrival  ofHengift  in  449, 
be  added,  it  will  be  found  to  have  lafted  378  years. 

HEPTATEUCH,  a  volume,  or  work,  confifting  of  feven  books. 
The  word  is  chiefly  applied  to  the  firft  feven  books  of  the  Old  Tcf- 
tament,  containing  the  Pentateuch,  or  five  books  of  Mofes,  and  the 
following  books  of  Jofhua  and  Judges. 

HERACLIDiE,  return  of  the.  Euriftheus,  king  of  Mycene, 
after  the  death  of  Hercules,  expelled  the  Heraclida  from  Pelopon- 
nefus.  I  heir  return  thither  is  a  celebrated  epocha  in  the  ancient 
chronology.  It  conftitutes  the  beginning  of  profane  hiftorv  ;  all 
the  time  preceding  that  period  being  accounted  fabulous. 

This  return  happened  in  the  year  of  the  world  2862,  an  hundred 
years  after  they  were  expelled,  and  eighty  after  the  deftru&ion  of 
Froy. 

HERALD,  an  officer  at  arms,  whofe  bufinefs  it  is  to  declare 
war,  to  proclaim  peace,  to  marfhal  all  the  folemnities  at  the  coro¬ 
nation,  chriftening,  marriage,  and  funeral  of  princes;  to  biazon 
and  examine  coats  of  arms,  &c. 
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Heralds  were  formerly  held  in  much  greater  efteem  than  they 
are  at  prefent,  and  were  created  and  chriftened  by  the  king,  who 
pouring  a  gold  cup  of  wine  on  their  head,  gave  them  the  herald’s 
name;  but  this  is  now  done  by  the  earl  marlhal.  They  could  not 
arrive  at  the  dignity  of  herald ,  without  having  been  feven  )ears 
pourfuivant :  nor  could  they  quit  the  office  of  herald,  but  to  be  made 
King  at  arms. 

The  three  chief  heralds  are  called  Kings  at  Arms,  the  principal 
of  which  is  Garter  ;  the  next  is  called  Clarencieux;  and  the  third 
Norroy  ;  thefe  two  laft  are  call ed  provincial  heralds.  Befides  thefe, 
there  are  fix  other  inferior  heralds ,  viz.  York,  Lancafter,  Somerfet, 
Richmond,  Cheller,  and  Windlor  ;  to  which,  on  the  coming  of 
king  George  I.  to  the  crown,  a  new  herald  was  added,  fly  led  Ha¬ 
nover  herald ;  and  another,  ftyled  Glouceller  king  at  arms.  The 
kings  at  arms,  the  heralds,  and  four  pourfuivants,  are  a  college  or 
corporation,  eredfed  by  a  charter  granted  by  Richard  111.  by  which 
they  obtained  feveral  privileges,  as  to  be  free  from  fublidies,  tolls, 
and  all  troublefome  offices. 
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HERALDRY. 

HERALDRY,  is  the  knowledge  of  what  relates  to  the  bearing 
of  arms,  the  laws  and  regulations  thereof,  and  likewife  the  mar- 
fhalling  folemn  cavalcade.,,  proceffions,  coronations,  inftaiments, 
creations  of  peers,  funerals,  nuptials,  &c.  It  alfo  comprehends 
whatever  relates  to  the  bearing  of  arms\  aftigning  thofethat  belong 
to  all  perfons,  regulating  their  right  and  precedencies  in  point  of 
honour,  andreftraining  thofe  who  have  not  a  juft  claim,  from  bear¬ 
ing  coats  of  arms  that  do  not  belong  to  them. 

A  coat  of  arms  is  often  a  public  teftimony  of  the  merit  of  a  fa¬ 
mily,  and  a  ftrong  motive  to  virtuous  adfions.  The  cuftom  of  bear¬ 
ing  arms  is  very  ancient,  being  originally  derived  from  the  pradlice 
of  engraving  or  painting  devices  upon  the  fhields,  targets,  banners, 
&c.  peculiar  to  military  men. 

There  is  fcaice  a  nation  in  the  univerfe  but  very  anciently  ap¬ 
propriated  fomething  of  devices  to  themfelves,  by  which  thev  were 
diftinguifhed  from  other  people.  Nor  were  thefe  marks  of  dif- 
tindlion  confined  to  nations,  but  tribes,  families,  and  particular 
perfons  had  their  badges,  by  which  they  were  known  from  the  reft 
of  mankind. 

After  a  long  time  thefe  honourable  marks  of  diftindtion  became 
the  peculiar  privilege  of foVereigns,  &c.  whobeftowed  them  on  per¬ 
fons  of  merit,  as  public  rewards  of  their  good  fervices. 

It  appears  from  the  beft  authors,  that  the  arms  of  houfes,  as  well 
as  the  double  name  of  families,  were  not  known  before  the  year 
one  thoufand  ;  and  feveral  have  endeavoured  to  prove,  that  the  ufe 
of  arms  did  not  begin  till  the  Croifades  of  the  Chriftians.  It  was 
the  ancient  tournaments  that  fixed  the  ufe  of  armouries.  Henry  the 
Fowler,  who  regulated  the  tournaments  in  Germany,  was  the  firft 
who  introduced  thefe  marks  of  honour,  which  appear  of  older 
Handing  in  Germany  than  any  other  part  of  Europe.  Such  of  the 
nobility  and  gentry  ascroffed  the  feas  in  the  ex.  editions  to  the  Holy 
Land,  alfo  aflumed  thefe  tokens  of  honour  to  diftinguifh  themfelves. 
Before  thefe  times,  we  find  nothing  upon  ancient  tombs  but  croffes 
with  Gothic  inferiptions,  and  reprefentations  of  the  deceafed.  The 
hiftory  of  Geoffry,  count  of  Anjou,  and  fon  of  Foulques,  written 
by  a  tnonk  of  Marmouticr,  is  the  molt  ancient  monument  which 
makes  mention  of  a  coat  of  arms ;  nor  do  they  appear  on  any  coins 
before  the  year  633.  We  meet  with  figures,  it  is  true,  much  more 
ancient,  both  in  ftandards  and  medals,  but  neither  cities  nor  princes 
ever  had  arms  in  form.  Originally,  none  but  the  nobility  had  a 
right  of  bearing  arms.  But  Charles  V.  having,  by  charter  in  1371, 
permitted  the  rarifians  to  bear  arms,  from  their  example  the  more 
eminent  citizens  of  other  places  did  the  like.  Camden  refers  the 
original  of  hereditary  arms  in  England  to  the  firft  Norman  kings, 
and  their  ufe,  he  (ays,  was  not  eftablifned  till  the  reign  of  king 
Henry  III.  and  inftances  feveral  of  the  molt  conliderabie families, 
in  England,  wherein  from  that  time  the  fon  always  bore  different 
arms  from  the  father.  At  the  fame  time  it  became  the  cuftom  for 
private  gentlemen  to  bear  arms,  borrowing  them  from  the  lords,  of 
whom  they  held  in  fee,  or  to  whom  they  were  molt  devoted. 
Arms  at  prefent  follow  the  nature  of  titles,  being  hereditary,  and 
diftinguifh  families  and  kindred,  as  names  do  perfons  and  indi¬ 
viduals. 

It  is  a  rule,  that  the  more  fimple  and  the  lefs  diverfified  the  arms 
are,  the  more  noble  and  ancient.  Full  and  intire  arms  are  fuch 
as  retain  their  primitive  purity,  without  alterations,  diminutions,  or 
abatements.  The  arms  of  princes  of  the  blood,  all  younger  fons, 
&c.  are  not  pure  and  full. 

It  is  alfo  an  eftablifhed  rule  among  the  heralds,  that  in  blazoning, 
animals  are  always  to  be  interpreted  in  the  heft  fenfe ;  that  is,  ac¬ 
cording  to  their  moll  noble  and  generous  qualities,  and  fo  as  may 
redound  moll  to  the  honour  of  the  bearers. 

Thus  the  fox,  being  reputed  witty,  and  withal  given  to  filching 
for  his  prey  ;  if  this  be  the  charge  of  an  efcutcheon,  w-e  are  to  con¬ 
ceive  the  quality  reprefented  to  be  his  wit  and  cunning,  not  his 
theft. 

Guillim  adds,  that  all  favage  beads  are  to  be  figured  in  their 
fiercelt  atftion  ;  as,  a  lion  erebted,  his  mouth  wide  open,  his  claws 
extended,  &c.  thus  formed,  he  is  faid  to  be  rampant.  A  leopard 
or  wolf  is  to  be  pourtrayed  going,  as  it  were,  pedetentim  ;  which 
form  of  ablion,  faith  Chaftanacus,  fits  their  natural  difpolition, 
and  is  termed  poffant.  The  gentler  kinds  are  to  be  fet  forth  in 
their  nobleft  and  moll  advantageous  action  ;  as,  ahorfe  running  or 
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vaulting,  a  grey-hound  courfing,  a  deer  tripping,  a  lamb  going 
with  fmooth  and  eafy  pace,  &c. 

Every  animal  is  to  be  moving  or  looking  to  the  right  fide  of  the 
Ihield  ;  and  it  is  a  general  rule,  that  the  right  foot  be  placed  forc- 
molt,  becaule  the  right  fideJs  reckoned  the  beginning  of  motion  : 
add,  that  the  upper  part  is  nobler  than  the  lower  :  fo  that  things 
conftrained  either  to  look  up  or  down,  ought  rather  to  be  defigned 
looking  upwards.  It  mull  be  not  'd,  that  notwirhltanding  thole  fo¬ 
lemn  precepts  of  Guillim,  and  the  other  mailers  of  armoury,  wTe 
find  by  experience,  that  there  are  lions  pafl'ant,  couchant,  and  dor¬ 
mant,  as  well  as  rampant,  and  that  molt  animals  in  arms  look  down, 
and  not  up.  / 

Birds  are  e’fteemed  a  more  honourable  bearing  than  filh;  and  wild 
and  ravenous  birds  than  tame  ones. 

Birds,  according  to  Leigh,  are  to  be  numbered  as  far  as  ten  ; 
according  to  Challanseus,  to  lixtccn  ;  after  which  they  are  to  be 
blazoned  without  number.  When  their  bills  and  feet  are  ot  a  dif¬ 
ferent  colour  from  the  reft,  they  are  faid  to  be  membered. 

Birds  of  prey  are  more  properly  laid  to  be  armed. 

Birds  borne  of  their  natural  colour  are  to  be  blazoned  by  proper , 
without  mention  of  the  colour.  In  the  blazoning  of  fowls  much 
exercifed  in  flight,  if  the  wings  be  not  dilplaytd,  they  are  faid  to 
be  borne  clofe  ;  e.  gr.  he  beareth  an  eagle,  a  hawk,  or  a  fwallow, 
clofe.  In  the  general,  wherever  a  bird  is  found  in  any  a&ion  or 
pollure,  to  which  nature  does  not  ordinarily  incline  it,  fuch  a&ion 
or  pollure  is  to  be  named,  otherwife  not. 

Filh  are  of  themfelves  of  lefs  efteem  in  a  coat  armour  than  beads 
and  fowls;  as  being  polterior  thereto  in  the  order  of  creation  ; 
but  they  fometimes  become  fo  dignified  by  the  perfons  or  families 
who  bear  them,  as  to  be  preferable  to  many  birds  and  beads. 

Fillr  are  borne  different  ways  ;  upwright,  embowed,  extended, 
endorl'ed,  furmounted  of  each  other,  fretted,  triangled,  &c. 

All  filh  borne  feeding  fhould  be  termed  devouring. 

Thole  borne  directly  upright  ihould  be  termed  hauriant. 

And  thofe  borne  ttaverfe  the  efcutcheon,  naiant. 

Introductory  Observations. 

Heraldry  teaches  how  to  blazon,  or  explain,  in  proper  terms,  all 
that  belongs  to  coats  of  arms  ,  hereditary  marks  ot  honour,  made 
up  of  colours  and  figures,  which  ferve  to  denote  the  defeent  and 
alliance  of  the  bearer,  or  to  diltinguilh  dates,  cities,  focicties,  &c. 
civil,  ecclefialtical,  and  military. 

There  are  eight  claffes  under  which  arms  are  generally  ranged  ; 
viz.  dominion,  pretenfion,  coneeffion,  community,  patronage,  fa¬ 
mily ,  ailiance,  and  fucceffion  ;  and  a  fort  which  blazoners  call  af- 
fumptive  arms,  being  fuch  as  are  aflumed  without  a  legal  title. 

The  effential  and  integral  parts  are,  escutcheon,  tinctures, 
CHARGES,  and  ORNAMENTS. 

T he  Jhield  is  the  field  or  ground  whereon  are  reprefented  the 
figures  that  make  a  coat  of  arms ;  for  thefe  marks  of  dillindlion 
were  put  on  bucklers  or  Ihields,  before  they  were  placed  on  ban¬ 
ners, flags, andcoat-armour;  and  wherever  they  may  be  fixed,  they 
areftill  on  a  plane  or  fuperficies,  whole  form  refembles  a  Jhield. 

Armorifls  diltinguilh  feveral  parts  or  points  in  efcutcheons,  in 
order  to  determine  exadtly  the  polition  of  the  bearings  they  are 
charged  with  :  they  are  commonly  denoted  by  the  firlt  nine  letters 
of  the  alphabet.  The  knowledge  ot  thefe  points  ought  to  be 
well  oblerved.  It  is  alfo  necelfary  to  oblerve,  that  the  dexter  fide  is 
oppofite  to  the  left  hand,  and  the  ftnijlet  fide  to  the  right  hand  ofthe 
perfon  who  looks  on  it. 

By  tincture  is  meant  that  variable  hue  of  arms  common  both  to 
Ihields  and  their  bearings.  According  to  the  French  heralds,  there 
are  but  feven  tintiures  in  armory  ;  of  which  two  are  metals,  the 
other  five  are  colours. 


The  Metals  are  Gold, 
Silver, 

The  Colours  are  Blue, 
Red, 
Green, 
Purple, 
Black, 


termed 

*■> 

«  termed 


{ 


Or, 

Argent. 

Azure; 

Gules, 

Vert, 

Purpure, 

Sable, 


When  natural  bodies,  fuch  as  animals,  plants;  or  celellial  bodies, 
&c.  are  introduced  into  arms,  they  frequently  retain  their  natural 
colours,  which  is  expreffed  by  the  word  proper. 

Befides  the  five  colours  above,  the  Englilh  admit 


Orange, 

Blood-colour, 


} 


termed 


f  Tenny, 

\  Sanguine : 


but  thefe  two  are  rarely  to  be  found. 

Thefe  tindiurcs  are  reprefented  in  engravings  and  drawings  by  dots 
and  lines. 

Or  is  expreffed  by  dots.  Argent  is  plain.  Azure,  by  horizontal 
lines.  Gules,  by  perpendicular  lines,  Pert,  by  diagonal  lines,  from 
the  dexter  chief  to  the  finifter  bafe  points.  Purpure,  by  diagonal 
lines,  from  the  finifter  chief  to  the  dexter  bafe  points.  Sable ,  by 
perpendicular  and  horizontal  lines,  crofting  each  other.  Tenny,  by 
diagonal  lines,  from  the  finifter  chief  to  the  dexter  bafe  points,  tra- 
verfed  by  horizontal  lines.  Sanguine,  by  lines  crofting  each  other  di¬ 
agonally,  from  dexter  to  finifter,  and  from  finifter  to  dexter. 

The  coats  of  tbvereigns  are  often  blazoned  by  the  planets ;  thofe 
of  noblemen  by  precious Jlones,  in  the  manner  following  : 


Or,  or 

Topaz, 

by  Sol, 

Argent,  - 

Pearl, 

-  Luna, 

Sable,  - 

Diamond, 

-  Saturn, 

Gules, - - 

Ruby, 

• -  Mars, 

Azure,  - 

Sapphire, 

- -  Jupiter, 

Vert, 

Emerald, 
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Purpure, 
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Purpure,  or  Amethyft,  by  Mercury, 

Tcnny,  -  Jacinth,  - -  Dragon’s  Head, 

Sanguine, - Sardonix,  -  Dragon’s  Tail. 

The  Englifh  heralds  give  different  names  to  the  roundlet,  accord¬ 
ing  to  it’s  colour.  Thus  if  it  is 


Or,  1 

""  Bezant, 

Argent, 

Plate, 

Aizure, 

• 

Hurt, 

Gules, 

Torteau, 

Vert, 

>•  it  is  called  a  ■< 

Pomey, 

Purpure, 

Golpe, 

Sable, 

Pellet, 

Tennv, 

Orange, 

Sanguine, 

^  Guze. 

Fursreprefent  the  hairy  {kins  of  certain  beafls,  prepared  for  the 
doublings  or  linings  of  the  robes  of  Rate  ;  and  as  fhields  were  an¬ 
ciently  covered  with  furred  fkins,  they  are  therefore  ufed  in  heraldry 
in  the  coats  of  arms  themfelves. 

There  are  three  different  kinds  ;  viz.  r.  Ermine ,  which  is  a  field 
argent,  powdered  with  black  fpots,  their  tails  terminating  in  three 
hairs. 

2.  Counter-ermine,  where  the  field  is  fable,  and  the  powdering 
\vhite. 

3.  Fair,  which  is  expreffed  by  blue  and  white  fkins,  cut  into  the 
forms  of  little  bells,  ranged  in  rows  oppofite  to  each  other,  the  bafe 
of  the  white  ones  being  next  to  that  of  the  blue  ones.  Fair  is 
nfually  of  fix  rows  :  if  there  be  more  or  fewer,  the  number  ought 
to  be  expreffed  ;  and  if  the  colours  are  different  from  thofe  above- 
mentioned,  they  muft  likewife  be  expreffed. 

Lines  ufed  in  parting  of  Fields. 

Efcutcheons  are  either  of  one  tindlure,  or  more  than  one  ;  thofe 
that  are  one  only,  fuch  a  tinfture  is  faid  to  be  predominant  ;  but 
in  fuch  as  have  on  them  more  than  one,  the  field  is  divided  by  lines, 
which,  according  to  their  divers  forms,  receive  various  names. 
I.  The  engrailed.  2.  The  invedfed.  3.  The  wavy.  4.  The  em¬ 
battled,  or  crenelle.  5.  The  nebule.  6.  The  raguly.  7.  The 
indented.  8.  The  dancette,  &c. 

As  the  forementioned  lines  ferve  to  divide  the  field,  it  muft  be  ob- 
ferved,  that  if  the  divifion  confifts  of  two  equal  parts,  made  by  the 
perpendicular  line,  it  is  called  parted  per  pale  ;  by  the  horizontal 
line,  parted  per  feffe  ;  by  the  diagonal  dexter,  parted  per  bend  ;  by 
the  diagonal  finifter,  parted  per  bend  finifter. 

If  a  field  is  divided  into  four  equal  parts  by  any  of  thefe  lines,  it 
is  faid  to  be  quartered  ;  which  may  be  done  two  ways,  viz. 

Quartered  or  parted  percrofs;  which  is  made  by  a  perpendicular 
and  horizontal  line,  which  crofting  each  other  at  the  center  of  the 
field,  divide  it  into  four  equal  parts,  called  quarters. 

Quartered,  or  parted  per  falticr  ;  which  is  made  by  two  diagonal 
lines,  dexter  and  finifter,  that  crofs  one  another  in  the  center  of  the 
field,  and  likewife  divide  it  into  four  equal  parts. 

The  efcutcheon  is  fometimes  divided  into  a  greater  number  of  parts, 
in  order  to  place  it  in -the  arms  of  the  feveral  families  to  which 
there  is  an  alliance  ;  and  in  this  cafe  it  is  called  a  genealogical  at- 
chievement. 

Differences  of  Coats  of  Arms. 

Armorifts  have  invented  various  differences,  or  marks,  whereby 
bearers  of  the  fame  coat  of  arms  are  diftinguiftied  each  from  others, 
and  their  nearnefs  to  the  principal  bearer  demonftrated. 

Ancient  differences  confift  in  bordures,  which  is  a  bearing  that 
goes  all  round,  and  parallel  to  the  boundary  ot  the  efcutcheon,  in 
form  of  a  hem,  and  always  contains  a  fifth  part  of  the  field  in 
breadth. 

The  modern  differences,  not  only  for  the  diftinguifhing  of  fons 
iffued  out  o{  one  family,  but  alfo  to  denote  the  difference  and  fub- 
ordinate  degrees  in  each  houfe,  from  the  original  anceftors,  are 
nine,  viz. 

For  the  heir,  or  iftfon,  the  label;  2d  fon,  the  crefcent ;  3d  fon, 
the  mullet ;  4th  fon,  the  martlet ;  3th  fon,  the  annulet;  6th  fon, 
fleur-de-lis;  and  on  fome  occafions  the  following  diftin£tions  might 
be  ufed,  viz.  ”th  fon,  the  rofe;  8th  fon,  the  crols-moline ;  gth  fon, 
the  double  quarter-foil. 

It  muft  be  obferved,  that  of  all  the  above-mentioned  marks  of 
diftintftion,  none  but  the  label  is  affixed  on  the  coats  of  arms  be¬ 
longing  to  any  of  the  royal  family  ;  which  the  introducers  of  this 
peculiarity  have,  however,  thought  proper  to  difference  by  additional 
pendants  and  in  diftindd  charges  on  them. 

As  to  the  diftindfion  to  be  made  in  the  arms  of  the  offspring  be¬ 
longing  to  each  of  the  above-mentioned  brothers,  the  heir  or  firft 
fon  of  the  fecond  houfe  beareth  a  crefcent,  charged  with  a  label, 
during  his  father  s  life  only  ;  the  fecond  fon  of  the  fecond  houfe,  a 
crefcent,  charged  with  another  crefcent;  the  third  fon  of  the  fecond 
houfe,  a  crefcent,  charged  with  a  mullet ;  the  fourth  fon  of  the  fe¬ 
cond  houfe,  a  crefcent,  charged  with  a  martlet  ;  the  fifth  fon  of  the 
fecond  houfe,  a  crcfccnt,  charged  with  an  annulet ;  the  fixth  fon  of 
the  fecond  houfe,  a  crefcent,  charged  with  a  fleur-de-lis;  and  fo  on 
of  the  other  fons,  taking  care  to  have  them  of  a  different  tin&ure. 

Ordinaries. 

The  moft  judicious  armorifts  admit  only  of  nine  honourable  ordi¬ 
naries,  viz; 

The  chief,  the  pale,  the  bend,  the  bend-finifter,  the  feffe,  the 
bar,  thecheveron,  the  crofs,  and  the  faltier. 

The  chief  is  an  ordinary  determined  by  an  horizontal  line,  which, 
if  it  is  of  any  other  form  but  ftrait,  muft  be  expreffed.  It  is  placed 
in  the  upper  part  of  the  efcutcheon,  and  eontaineth  in  depth  the 
third  part  ot  the  field  :  it’s  diminutive  is  a  fillet,  the  contents  of 
which  is  not  to  exceed  one  fourth  of  the  chief ,  and  lfandeth  in  the 
ioweft  part  thereof.  I  his  ordinary  is  fubjetft  to..be  charged  with 


variety  of  figures;  and  may  be  indented,  wavy,  nebule,  &c.  See 
Plate  6,  fg.  41. 

The  pale  is  an  ordinary,  confiding  of  two  perpendicular  lines 
drawn  from  the  top  to  the  bafe  of  the  efcutcheon,  and  contains  the 
middle  third  part  of  the  field  :  it’s  diminutives  are,  the  pallet,  which 
is  the  half  of  th  epak,  and  the  endorfe,  which  is  the  fourth  part  of 
the  pale.  See  Plate  5,  fg.  49. 

Pales  are  borne  various  ways,  as  wavy,  crenelle,  faillis,  indented, 
engrailed,  inverted,  &c.  There  are  alfo  cometed  and  flaming  pales, 
which  are  pointed,  fometimes  waved,  &c. 

The  bend  is  an  ordinary, .  formed  by  two  diagonal  lines  drawn 
from  the  dexter  chief  to  the  finifter  bale,  and  contains  the  fifth  part 
of  the  field  in  breadth,  if  uncharged ;  but  if  charged ,  then  the  third : 
it’s  diminutives  are,  the  bendlet,  which  is  the  half  of  a  bend ;  the 
coft,  orcotice,  when  two  of  them  accompany  a  bend,  which  is  the 
fourth  part  of  a  bend';  and  the  ribband,  the  moiety  of  a  coft,  or  the 
eighth  part  of  the  field.  See  Plate  6,  fig.  2. 

There  is  alfo  the  ^W-linifter,  which  is  of  the  fame  breadth  as 
the  bend,  but  drawn  the  contrary  way  :  this  is  fubdivided  into  a 
fcarpe,  which  is  the  half  of  the  bend;  and  into  a  baton,  which  is  the 
fourth  part  of  the  bend ;  but  the  latter  docs  not  extend  itfelf  to  the 
extremities  of  the  field,  there  being  parr  of  itfeen  at  both  ends. 

1  he  fefs  is  an  ordinary  which  is  produced  by  two.  parallel  lines 
drawn  horizontally  acrofs  the  center  of  the  field,  and  contains  in 
breadth  the  third  part  thereof.  See  Plate  6,  fg.  22. 

I  he  bar  is  formed  of  two  lines,  and  contains  but  the  fifth  part  of 
the  field  ;  which  is  not  the  only  thing  wherein  it  differs  from  the  * 
feffe  ;  for  there  may  be  more  than  one  in  an  efcutcheon,  placed  in 
different  parts  thereof,  whereas  the  fefs  is  limited  to  the  center  point. 

I  he  bar  has  two  diminutives  ;  the  barulet,  which  contains  half  the 
bar  ;  and  the  clofet,  which  is  the  half  of  the  barulet..  When  the 
Ihield  contains  a  number  of  bars  of  metal  and  colour  alternate,  of 
even  number,  that  is  called  barry  offo  many  pieces,  exprefling  their 
number. 

The  cheverm,  which  reprefents  two  rafters  of  a  houfe.  well  joihted 
together,  or  a  pair  of  compaffes  half  open,  takes  up  the  fifth  part  of 
the  field  :  it’s  diminutives  are,  the  cheveronel,  which  contains  the 
half  of  the  cbeveron;  and  the  couple-clofe,  which  is  halfof  a  cheve¬ 
ronel  ;  that  is,  it’s  breadth  is  but  the  fourth  part  of  a  chevcron..  See 
Plate  6.  fg.  16.  ■ 

The  crofs  is  an  ordinary,  formed  by  the  meeting  of  two  perpendi¬ 
culars  with  two  horizontal  lines  in  the  feffe  point,  where  they  make 
four  right  angles:  the  lines  are  not  drawn  throughout,  but  difeon- 
tinued  the  breadth  of  the  ordinary,  which  takes  up  only  the  fifth  part 
of  the  field,  when  not  charged;  but  if  charged,  then  the  third:  it  is 
borne  as  well  engrailed,  indented.  Sec.  as  plain. 

Guillim  enumerates  thirty-nine  different  forts  of  croffs  ufed  in he± 
raldry,  the  feveral  names  whereof  here  follow;  the  deferiptions 
whereof  are  to  be  looked  for  under  their  proper  articles.  A  crofs 
voided,  a  crofs  wavy-voided,  a  crofs  patee  fimbriated,  a  crofs  patee 
fitched  on  the  foot,  a  crofs  patee  on  three  parts  and  fitched  on  tjtc 
fourth,  a  crofs  engrailed,  a  crofs  patonee,  a  crofs  flory,  a  crofs  pa- 
tonee  voided,  a  crofs  avelane,  a  crofs  patee  lambeaux/  a  crofs  four- 
chee,  a  croft  exohet,  a  crofs  croflet  fit-chee  at  the  point,  a  crofs  hou  - 
tonee,  a  crofs  pommee,  a  crofs  urdee,  a  crofs  degraded  fitchee,  a  chofs 
potent,  a  crofs  potent  fitched,  a  crofs  calvary,  a  crofs  croflet  fet  in 
degrees,  a  crofs  patriarchal,  a  crofs  anchored,  a  crofs  mblinee,  a  crofs 
clechee,  a  crofs  flory  or  fieur-de-lys,  a  crofs  double  fitchee,  a  crofs 
a-feize  points,  a  crofs  milrinee,  a  crofs  raguled,  a  crofs  pointed 
voided,  a  crofs  pall,  a  tau  or  St.  Antony’s  crofs,  a  crofs  voided  and 
couped,  a  crofs  couped  pierced,  a  crofs  molinee’pierced  lozenge  ways, 
a  crofs  molinee  quarter-pierced,  a  faltire  or  St.  Andrew’s  crofs,  which 
will  be  diftimftly  fpoken  of  under  that  denomina'tion;  and-fo  all  the 
others  may  be  found  more  particularly  deferibed  urider  the  names  of 
their  feveral  differences.  tr  !  . 

Colombiere  makes  feventy-two  diftinft  forts  of  croffs,  of  w’hich 
we  ftiall  only  mention  thofe  that  differ  from  fuch  as  have  bedn  men  - 
tioned  above ;  as  a  crofs  remply,  which  is  only  one  crofs  charged 
with  another;  a  crofs  parly,  that  is,  one  half  of  one  colour,  and  the 
other  of  another ;  a  crofs  quartered,  thati9,  the  oppofite  quarters  of 
feveral  colours  ;  a  crofs  of  five  pieces,  that  is,  of  fo  many  colours ; 
a  crofs  mouffue,  and  abaifee ;  a  crofs  barbge  ;  a  crofs  croiffanante, 
or  crefcented,  that  is,  having  a  crefcent  at  each  end  ;  a  crofs  forked 
of  three  points  ;  a  crofs  pometeeof  three  pieces  ;  a  crofs  reftercelee  ; 
a  crofs  pointed  ;  a  crofs  ankered,  and  for-ankered  ;  a  crofs  ankered 
with  fnakes  heads  ;  a  crofs  orled  ;  a  high  crofs  ;  a  crofs  rayennant; 
or  carting  out  rays  of  glory  ;  a  crofs  of  Malta  ;  acrofs  of  the  Holy 
Ghoft  ;  a  crofs  forked  like  the  ancient  refts  for  mulquets ;  a  crofs 
with  eight  points  ;  a  crofs  bourdonnee  ;  a  crofs  cramponnee  and 
tournee  ;  a  crofs cablee  ;  a  crofs  inclining  ;  a  crofs  pater  noftre,  that 
is,  made  of  beads  ;  a  crofs  trefle  ;  a  crofs  flpuronnee  ;  a  crofs  vuidee, 
clechee,  and  pommetee  ;  a  crofs  crenellee  and  baftiele  ;  a  m/rwith 
four  Reps  to  every  arm  ;  a  crofs  rounded  ;  a  croft  and  an  half;  a  croft 
eftoilee,  or  ftarways  ;  a  crofs  corded  ;  a  crofs  doubled  of  fix  pieces 
fet  together ;  a  double  crofs  fplit  in  pale  ;  a  long  croft  cut  in  pieces 
and  difmembered ;  a  crofs  couped  or  cut  through  in  teffe,  of  the  two 
contrary  colours  to  the  field;  a  chevron  furmounted  by  an  half  crofs; 
four  tails  of  ermine  in  a  crofs,  the  tops  of  the  ermines  oppofite  to 
each  other  in  the  middle  ;  four  pieces  of  vair  placed  croft-ways,  and 
counter-pointing  in  the  center ,  the  crofs  or  fword  of  St.  James; 
croft  potence  cramponnee  on  the  dexter  upper  arm,  and  a  potence. 
about  the  middle  of  the  fhaft. 

Thefe  are  the  various  croffs  we  find  in  the  aforefa id  authors  ‘ 
which  fome  may  think  too  many,  as  not  being  all  ufed  in  England  t 
but  heraldry  extends  to  all  countries ;  and  all  terms  ufed  require  to 
be  explained. 

Nor  i9  it  only  in  crcffes  that  the  variety  is  fo  great ;  the  like  is 
found  in  many  other  bearings,  and  particularly  jn  lions,  and  the 
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HERALDRY. 


parts  of  them  ;  whereof  the  fame  Colombiere  gives  us  no  lefs  than 
ninety-fix  varieties.  Leigh  mentions  but  forty-fix  feveral  croJJ'es ; 
Sylvanus  Morgan,  twenty-fix;  Upton,  thirty  ;  Johannes  de  Bado 
Aureo,  twelve;  and  fo others  whom  it  is  needlefs  to  mention. 

Upton  owms  he  dares  not  prefume  to  afcertain  all  the  various 
croJJ'es  ufed  in  arms,  for  that  they  are  at  prefent  almoft  innumerable  : 
and  therefore  he  only  takes  notice  of  fuch  as  he  had  feen  ufed  in  his 
own  time. 

Th e  faltier,  which  is  formed  by  the  bend-dexter  and  bend-finiftci 
crofiing  each  other  in  right  angles,  as  the  interfering  of  the  pale 
and  feffe  forms  the  crofs ;  contains  the  fif:h  part  of  the  field  ;  but 
if  charged,  then  the  third.  See  Plate  6,  Jig.  35.  It  is  fometimes 
borne  alaife,  and  fometimes  in  number,  i  laced  in  different  parts  of 
the  field  :  lometimes  charged,  countercharged  with  the  field,  ac¬ 
companied,  raguled,  engrailed,  indented,  quarterly-quartered,  &c. 
See  Plate  5,  Jig.  48,  57,  68,  &c. 

Befides  the  honourable  ordinaries  and  the  diminutions  already 
mentioned,  there  are  other  heraldic  figures,  called  fubordinaries, 
or  ordinaries  only  ;  which,  by  reafon  of  their  ancient  ufe  in  arms, 
are  of  worthy  bearing;  viz.  the  gyron,  France-quarter,  canton, 
pairle,  fret,  pile,  orle,  inefcutcheon,  treffure,  annulet,  fianches, 
flafques,,  voiders,  billet,  lozenge,  gutts,  fufil,  rullre,  mafcle,  pa- 
pillone,  and  diaper. 

The  External  Ornaments  of  Efcutcheons. 

The  ornaments  that  accompany  or  furround  efcutcheons  were 
introduced  to  denote  the  birth,  dignity,  or  office  of  the  perfons  to 
whom  the  coat  of  arms  appertaineth  ;  which  is  pradlifed  both 
among  the  laity  and  clergy.  Thofe  mod:  in  ufe  are  of  ten  forts  ; 
viz.  crowns,  coronets,  mitres,  helmets,  mantlings,  chapeaux, 
wreaths,  crefts,  lcrolls,  and  fupporters. 

T  he  helmet'  was  formerly  worn  as  a  defenfive  weapon,  to  cover 
the  bearer’s  head  ;  and  is  now  placed  over  a  coat  of  arms  as  it’s 
chief  ornament,  and  the  true  mark  of  gentility. 

Fhofe  of  the  kings  and  royal  family,  and  noblemen  of  Great 
Britain,  are  open  faced  and  grated,  and  the  number  of  bars  ferves 
to  diftinguifh  the  bearer’s  quality  ;  that  is,  the  helmet  appropriated 
to  the  dukes  and  marquilfes  is  different  from  the  king’s,  by  having 
a  bar  exadlly  in  the  middle,  and  two  on  each  fide,  making  but  five 
bars  in  all ;  whereas  the  king’s  helmt  has  fix  bars.  The  other  grated 
helmet  w’ith  tour  bars  is  common  to  all  degrees  of  peerage  under  a 
marquis.  The  open-faced  helmet  without  bars  denotes  baronets  and 
knights.  Thcciofe  helmet  is  for  allfquires  and  gentlemen.  Their 
pofidon  is  alfo  looked  upon  as  a  mark  of  diftindfion  :  the  grated  hel¬ 
met  in  front  belongs  to  fovereign  princes  ;  the  grated  helmet  in  profile 
is  common  to  all  degrees  of  peerage  ;  the  helmet  Handing  diredl 
without  bars,  and  the  beaver  a  little  open,  denotes  baronets  and 
knights  ;  laftly,  thefide-ftandingta/m*/,  with  the  beaver  clofe,  is  the 
way  of  .wearing  it  among!!  efquires  and  gentlemen.  See  Plate  9. 

A  chapeau  is  an  ancient  hat,  or  rather  cap  of  dignity,  worn  by 
dukes,  generally  fcarlet-coloured  velvet  on  the  outfide,  lined  and 
turned  up  with  fur  ;  frequently  to  be  met  with  above  an  helmet, 
inftead  of  a  wreath,  under  gentlemen’s  and  noblemen’s  crelts. 

1  he  wreath  is  a  kind  of  roll,  made  of  tw'o  fkains  of  fil k  twifted 
together,  which  ancient  knights  wore  as  a  head-drefs,  when  equip¬ 
ped  for  tournaments.  The  cdlours  of  the  filk  are  always  taken  from 
the  principal  colour  contained  in  the  coat  of  arms  of  the  bearer. 
Theyareftill  accounted  as  one  ofthe  kffer  ornamentsof  efcutcheons, 
and  are  placed  between  the  helmet  and  the  creft. 

The  crejl  is  the  higheft  part  of  the  ornaments  of  a  coat  of  arms  : 
it  is  called  crejl  i rom  the  Latin  word  crijla,  which  fignifies  comb  or 
tuft,  fuch  as  many  birds  have  upon  their  heads  ;  as  the  peacock, 
pheafant,  See.  in  allufion  to  the  place  on  w'hich  it  is  fixed. 

Supporters  are  figures  Handing  on  thefcroll,  and  placed  at  the  fide 
of  the  efcutcheon  :  they  are  fo  called,  becaufe  they  feem  to  fupport 
or  hold  up  the  fhield. 

It  is  to  be  obferved,  that  bearing  coats  of  arms  fupported,  is, 
according  to  the  heraldical  rules  of  England,  the  prerogative  of 
dukes,  marquilfes,  earls,  vifeounts,  and  barons  ;  of  all  knights  of 
the  garter,  though  they  fhould  be  under  the  degree  of  barons  ;  and 
of  knights  of  the  bath ;  who  both  receive  on  their  creation  a  grant 
of  fupporters. 

Rules  or  Laws  of  Heraldry ,  relative  to  Efcutcheons. 

The  feveral  efcutcheons ,  tindfures,  charges,  and  ornaments  of  coats 
of  arms,  and  their  various  properties,  being  now  explained,  it  may 
not  be  improper  to  fubjoin  fuch  rules  for  blazoning  the  fame,  as  the 
ancient  ufage  and  laws  of  heraldry  have  efiablifhed  among!!  us. 

The  firfl  and  moH  general  rule  is,  to  exprefs  one’s  felf  in  proper 
terms,  fo  as  not  to  omit  any  thing  that  ought  to  be  fpecified ;  and  at 
the  fanie  time  to  be  clear  and  concife,  without  tautology. 

One  muH  begin  with  the  tinfture  of  the  field,  and  then  proceed 
to  the  principal  charges  which  poffefs  the  mofl  honourable  place  in 
the  Ihield  ;  fuch  as  the  felfe,  cheveron,  &c.  always  naming  that 
charge  firfl  which  lies  next  and  immediately  upon  the  field. 

After  naming  the  tindlure  of  the  field,  the  honourable  ordinaries, 
or  rather  principal  figures,  you  mult  fpecify  their  attributes,  and 
afterwards  their  metal  or  colour. 

When  an  honourable  ordinary,  or  fome  one  figure,  is  placed  up¬ 
on  another,  whether  it  be  a  feffe,  chevron,  crofs,  See.  it  is  always 
to  be  named  after  the  ordinary  or  figure  over  which  it  is  placed, 
with  one  of  thefe  expreffions,  fur-tout,  or  over-all. 

In  the  blazoning  of  fuch  ordinaries  as  are  plain,  the  bare  mention 
of  them  is  fufficient ;  but  if  an  ordinary  fhould  be  made  of  any  of 
the  crooked  lines  mentioned  above,  it’s  form  mu!!  be  fpecified ;  that 
is,  whether  it  be  engrailed,  w'avy,  &c. 

When  a  principal  figure  poffeffes  the  center  of  the  field,  its  pof- 
eflion  is  not  to  be  expreffed  ;  or  when  a  bearing  is  named,  without 
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fpccifying  the  point  where  it  is  placed,  then  it  is  underfioed  to  pbf- 
fefs  the  middle  of  the  field. 

The  number  of  the  points  of  mullets  or  Hars  mufl  be  fpecified 
w-hen  more  than  five  ;  and  alfo,  if  a  mullet  or  any  other  charge  be 
pierced,  it  mufl  be  mentioned. 

When  a  ray  of  the  fun,  or  other  fingle  figure,  is  borne  in  any 
other  part  of  the  efcutcheon  than  the  center,  the  point  it  iffues  from 
mufl  be  named. 

1  he  natural  colour  of  trees,  plants,  fruits,  birds,  See.  is  no  other- 
wife  to  be  expreffed  in  blazoning,  but  by  the  word  proper ;  but  if 
they  differ  from  their  natural  colour,  it  mufl  be  particularized. 

When  three  figures  are  in  a  field,  and  their  pofition  is  not  men¬ 
tioned  in  the  blazoning,  they  are  always  underfiood  to  be  placed 
two  above  and  one  below'. 

When  there  are  many  figures  of  the  fame  fpecies  borne  in  a  coat 
of  arms,  their  number  mufl  be  obferved  as  they  Hand,  and  diflincfly 
expreffed. 

Marjhallin'g  Coats  of.  Arms. 

By  marjhalling  coats  of  arms,  is  to  be  underfiood  the  art  ofdif- 
prfing  divers  of  them  in  one  efcutcheon,  and  of  difiribut’ihg  their 
contingent  ornaments  in  proper  places.  Various  caufes  nfay  oc- 
cafion  arms  to  be  thus  conjoined,  which  Guillim  comprifes  under 
tw'o  heads  ;  manifefl  and  obfeure. 

What  this  learned  and  judicious  herald  means  bv  manifefl  caufes 
in  the  marjhalling  of  coats  of  arms,  are  fuch  as  betoken  marriages, 
or  a  fovereign’s  gift,  granted  either,  through  the  fpecial  favour  of 
the  prince,  or  for  fome  eminent  fervices.  Concerning  marriages 
it  is  to  be  obferved, 

When  the  coats  of  arms  of  a  married  couple,  defeended  ofdiflindt 
families,  are  to  be  put  together  in  one  efcutcheon,  the  field  of  their 
refpedlive  arms  is  conjoined  paleways,  and  blazoned  parted  per 
pale  ;  baron  and  femme,  two  coats,  firfl,  &c.  in  which  cafe  the 
baron’s  arms  are  always  to  be  placed  on  the  dexter  fide,  and  the 
femme’s  arms  on  the  finifler  fidL 

If  a  widower  marry  again,  his  late  and  prefent  wife’s  arms  are, 
according  to  G.  Leigh,  “  to  be  both  placed  on  the  finifler  fide  in  the 
efcutcheon  with  his  own,  and  parted  per  feffe  ;  the  firfl  wife’s  coat 
fhall  ftand  on  the  chief,  and  the  fecond  on  the  bafe  ;  or  he  may  let 
them  both  in  pale  w'ith  his  owm,  the  firfl  wife’s  coat  next  to  him- 
felf,  and  his  fecond  outermoft.  If  he  fhould  marry  a  third  wife, 
then  the  two  firfl  marches  fhall  Hand  on  the  chief,  and  the  third 
fhall  have  the  whole  bafe  ;  and  if  he  take  a  fourth  w'ife,  fhe  mufl 
participate  one  half  of  the  bafe  with  the  third  w  ife  ;  and  fo  will 
they  feem  to  be  fo  many  coats  quartered.” 

It  mufl,  however,  be  obferved,  that  thefe  forms  of  impaling  are 
meant  of  hereditary  coats,  w-nereby  the  hufband  Hands  in  expcCfa- 
tion  of  having  the  hereditary  pofieffions  of  his  w'ife  united  to  his 
patrimony. 

In  the  arms  of  femmes  joined  to  the  paternal  coat  of  fhe  baron, 
the  proper  differences  by  which  they  were  borne  by  the  fathers  of 
fuch  women  mufl  be  inferted. 

If  a  coat  of  arms  that  has  a  bordure  be  impaled  w-ith  another,  as 
by  marriage,  then  the  bordure  mufl  be  wholly  omitted  on  the  fide 
of  the  arms  next  the  center. 

The  perfon  that  marries  an  heirefs,  inftead  of  impaling  his  arms 
w'ith  thofe  of  his  wife,  is  to  bear  them  in  an  efcutcheon  placed  in 
the  center  of  his  fhitld,  after  the  fame  manner  as  the  baronet’s  badge 
is  marfhalled  ;  and  which,  on  account  of  it’s  (hewing  forth  his  pre- 
tenfion  to  her  eftate,  is  called  an  efcutcheon  of  pretence,  and  is  bla¬ 
zoned  fur-tout,  i.  e.  over  all,  as  the  efcutcheon  borne  in  the  fourth 
quarter  of  the  royal  atchievement.  But  the  children  are  to  bear  the 
hereditary  coat  of  arms  of  their  father  and  mother  quarterly,  w'hich 
denotes  a  fixed  inheritance,  and  fo  tranfmit  them  to  pofterity.  The 
firfl  and  fourth  quarters  generally  contain  the  father’s  arms,  and  the 
fecond  and  third  the  mother’s ;  except  the  heirs  fliould  derive  not 
only  their  efiate,  but  alfo  their  title  and  dignity  from  their  mother. 

If  a  maiden  or  dowager  lady  of  quality  marry  a  commoner,  or  a 
nobleman  inferior  to  her  rank,  their  coats  of  arms  may  be  fet  afide 
of  one'  another  in  two  feparate  efcutcheons,  yet  under  one  mantle  or 
drapery,  and  the  lady’s  arms  ornamented  according  to  her  title. 

Archbifhops  and  bifhops  impale  their  arms  differently  from  the 
before-mentioned  rules,  by  giving  the  place  of  honour,  that  is  the 
dexter-fide,  to  the  arms  of  their  dignity.  Indeed  it  is  to  be  ob¬ 
ferved,  that  prelates  thus  bear  their  arms  parted  per  pale,  to  denote 
their  being  .j  ined  to  their  cathedral  church  in  a  fort  of  fpiritual 
marriage.  See  Plate  yg. 

With  refpedl  to  fuch  armorial  enfigns  as  the  fovereign  thinks  fit 
to  augment  a  coat  of  arms  with,  they  may  be  marfhalled  various 
ways, 

1.  The  ancient  and  refpedfable  badge  of  the  mofl  noble  Order  of 
the  Garter,  inflituted  by  King  Edw'ard  III.  1349,  and  which,  ever 
fince  it’s  inftitution,  has  been  looked  upon  as  a  great  honour  bellow  cd 
on  the  noble!!  perfons  of  this  nation  and  other  countries,  is  an  aug¬ 
mentation  made  to  furround,  as  with  a  garter,  the  arms  of  fuch 
knights,  and  is  inferibed  with  this  motto,  “  Honi  foit  qui  mal  y 
penfe.”  See  Plate  1 1 1 . 

2.  The  badge  of  the  Order  ofthe  Bath,  firfl  inflituted  1399,  by 
king  Henry  IV.  and  re-eftablifhed  by  George  I.  is  inferibed  within 
a  circular  border  with  this  motto,  “  Triajundlain  ur.o.”  Ditto. 

3.  Fhe  badge  of  the  Order  of  the  Thiflle,  inflituted  in  819,  by 
Achaius,  was  re-eftablifhed  by  king  James  II.  of  England,  and  is 
inferibed  with  this  motto,  “  Nemo  me  impune  lacefiit.”  Ditto. 

4.  The  badge  of  the  Order  of  St.  Patrick,  inflituted  by  king 
George  III.  March  11,  1783,  is  inferibed  within  a  circular  bordure 
with  this  motto,  “  Quis  feparabit  ?”  Ditto. 

5.  The  baronet’s  mark  of  diftindfion  is  the  arms  of  the  province 
of  Ulfter  in  Ireland,  granted  and  made  hereditary  by  king  James  I. 
who  eredled  this  djgnity  on  the  22d  of  May,  161  x,  in  order  to  pro¬ 
pagate 
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palate  a  plantation  in  that  province.  The  mark  is,  “  Argent,  a 
tin'jler  hand  couped  at  the  wrji,  and  erected,  gules;  which  is  borne 
either  in  a  canton  or  an  tfcutcheon,  as  will  beft  1  uit  the  figures  of 
the  arms. 

Funeral  EfcUUhems. 

After  having  treated  of  the  elTential  parts  of  the  coats  of  arms,  of 
the  various  charges  and  ornaments  ufually  borne  therewith, oftheir 
attributes  and  difpofitiuns,  and  of  the  rules  for  blazoning  and  mar- 
fh  ailing  them,  we  lhall  next  deferibe  the  feveral  funeral  eleutcheons, 
ufually  called  hatchments  ;  whereby  may  be  known, after  any  per- 
fon's  deceafe,  what  rank  either  he  or  Ihe  held  w'hen  living ;  and  if  it 
be  a  gentleman’s  hatchment,  whether  he  wots  a  bachelor,  married 
man,  or  widower  ;,  with  the  like  diftindlions  for  gentlewomen. 

The  hatchment  having  the  ground  without  the  efcutcheon  on  the 
dexter  fide  black,  denotes  the  man  to  be  dead  ;  and  the  ground  on 
the  (miller  lide  being  white,  figniftesthat  the  wife  is  living;  which 
is  alfo  demonftrated  by  the  out  mantling.  See  Plate  18 ,fig.  123. 

When  a  married  gentlewoman  dies  firft,  the  hatchment  is  diftin- 
guifhed  by  a  contrary  colour  from  the  former  ;  that  is,  the  arms  on 
th&finifter  lide  have  the  ground  without  the  efcutcheon  black ;  where¬ 
as  thofe  on  the  dexter  lide,  for  her  furviving  hulband,  are  upon  a 
white  ground  :  the  hatchment  of  a  gentlewoman  is  moreover  differ¬ 
enced  by  a  cherub  over  the  arms,  inftead  of  a  crelt.  See  Jig,  124. 

When  a  bachelor  dies,  his  arms  may  be  depiifted  lingle,  or  quar¬ 
tered  with  a  crellover  them,  but  never  impaled, asthe  two  fir  It  are; 
and  all  the  ground  without  the  efcutcheon  is  allo.black.  See  fig.  125. 

When  a  maid  dies,  her  arms,  which  are  placed  in  alozenge,  may 
be  fmgle  or  quartered  as  thofe  of  a  bachelor  ;  but,  inftead  of  aereft, 
have  a  cherub  over  them  ;  and  all  the  ground  without  theefcutcheon 
is  alfo  black.  See  fig.  126. 

W hen  a  widower  dies,  his  arms  are  reprefented  impaled  with  thofe 
of  his  deceafedwife,  having  a  helmet,  mantling,and  crelt  over  them ; 
arid  all  the  ground  without  the  efcutcheon  black.  See  fig.  127. 

When  a  widow  dies,  her  arms  are  alfo  reprefented  impaled  with 
thole  of  her  deceafed  hulband,  but  inclofed  in  a  lozenge,  and,  in- 
ftead  of  aereft,  a  cherub  placed  over  them  ;  all  the  ground  about  the 
efcutcheon  is  alfo  black.  See  fig.  128. 

If  a  widower  or  bachelor  fhould  happen  to  be  the  laft  of  his  fa¬ 
mily;  the  hatchment  hath  a  death’s  head  ;  and  that  of  a  maid  or 
widow,  whole  family  is  extinct  by  her  death,  is  depidted  with  a 
death’s  head,  to  denote  that  death  has  conquered  all.  See  fig.  129 
and  130. 

By  thefe  rules,  which  are  fometimes  negledted  through  ignorance, 
may  be  known,  upon  the  light  of  the  batchmenty  what  branch  of 
the  family  is  dead  ;  and  by  the  helmet  or  coronet,  what  title  or  de¬ 
cree  the  deceafed  was  of* 

to 

Badges  of  Honour. 

The  origin  of  armorial  bearings  is  of  too  remote  a  date  to  be 
traced  with  any  degree  of  certainty. 

The  Romans  had  enfigns  of  honour,  fuch  as  chains  of  gold,  gilt 
fpurs,  and  lances,  and  frequently  crowns  of  different  forms,  which 
at  firft  were  made  of  bays  in  token  of  mirth  and  victory,  but  after¬ 
wards  they  were  made  of  gold.  The  crowns  of  the  Romans  were, 
1.  The  oval  crown,  which  was  made  of  myrtle,  and  beftowed  upon 
generals,  who  were  entitled  to  the  honours  of  the  lelfer  triumph, 
called  ovation.  2.  The  naval,  or  roftral  crown,  compofed  of  a  cir¬ 
cle  of  gold,  with  ornaments  relembling  beaks  of  lhips,  and  were 
given  to  the  captain  who  firft  grappled,  or  the  foldier  who  firft 
boarded  an  enemy’s  fhip.  3.  The  vaiiaris,  or  caftrenfis,  was  a  cir¬ 
cle  of  gold  raifed  with  jewels  or  palilades,  the  reward  of  him  who 
firft  forced  the  enemy’s  entrenchments.  4.  The  mural  crown  was 
a  circle  of  gold  indented  and  embattled,  given  to  him  who  firft 
mounted  the  wall  of  a  belieged  place,  and  there  lodged  a  ftandard. 
5.  The  civic  crown  w?as  made  ot  the  branches  of  green  oak,  and 
given  him  who  had  faved  the  life  of  a  citizen.  6.  The  oblidionalis, 
or  graminea  crown,  was  made  of  grafs  growing  on  the  plane  ;  the 
reward  of  a  general  who  had  delivered  a  Roman  army  from  a  fiege. 
7.  The  radial  crown  was  given  to  princes  at  their  tranflation  among 
the  gods.  See  Plate  9,  fig.  96,  97,  &c.  We  meet  alfo  with  the 
corona  aurea,  often  beftowed  on  loldiers,  w'ithout  any  other  addi¬ 
tional  term. 

'I  he  crown  of  Charlemagne,  borne  by  the  king  of  England  in  an 
efcutcheon,  as  elector  and  arch-trealurer  of  the  empire,  the  original 
of  w'hich  lias  for  many  years  palt  been  prefer ved  at  Nuremberg,  but 
by  the  prefent  emperor  lately  removed  to  Vienna,  having  been  ft) 
differently  defended  by  the  public  prints,  it  may  not  be  difpleafing 
to  have  it’s  defeription  with  accuracy. 

It  is  made  of  pure  gold,  weighing  i4pounds,  divided  into  8  parts, 
ornamented  with  53  lapphires,  50  rubies,  one  large  emerald,  and 
338  pearls.  "I  he  toreniolt  part  is  embeliithed  with  12  jewels,  all 
unpolifhed,  and  is  bigger  than  thofe  on  the  right  and  left  ;  but  that 
part  hindmolt  is  of  equal  fize.  The  fecond  part,  on  the  right  hand, 
contains  our  Saviour  fitting  between  two  cherubs,  each  with  four 
wings,  whereof  two  are  upward  and  two  downward,  and  underneath 
them  this  motto,  Per  me  Reges  regnant.  The  third  part,  on  the 
fame  lide,  has  only  gems  and  pearls  on  it.  On  the  fourth  fide  is 
king  Hezekiah  litting,  leaning  his  head  on  his  right  hand,  as  though 
lie  was  lick,  and  by  iiis  lide  liaiah  the  prophet,  with  a  fcroll,  where¬ 
on  is  this  motto.  Piece  adjiciam  juper  dies  tuos  15  annos  ;  as  alfo  over 
the  heads  ot  thefe  figures,  Jjauis  Propheta ,  Ezekias  Rex.  'I  he  fifth 
part,  which  is  behind,  and  of  equal  bignefs  with  the  foremoft,  con¬ 
tains  jewels  lemi.  The  lixth  part  has  the  effigy  of  a  king  crowned, 
and  a  fcroll  in  his  hand,  with  thefe  words,  H  nor  Regis  judicium  dili- 
git  ;  and  over  his  head,  Rex  David.  Ihe  leventh  part  is  only  of 
gems  ;  but  the  eighth,  and  laft,  has  a  king  fitting  with  a  crown  up¬ 
on  his  head  ;  and  on  a  fcroll,  whicn  he  holds  with  both  his  hands, 
is  this  inoQio,  Time  Dominum  O’  regem  amato  ;  as  likewife  over  his 
head,  Rex  Solomon,  On  the  top  ot  the  crown  is  a  crofs,  whole  front 
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contains  feventeen  jewels;  and  in  the  top  of  the  crofs  are  thefe 
words,  I  H  S,  Nazarenus  Rex  fiudeorum  ;  and  on  the  arch  of  the 
femicircle,  thefe  words,  CONRADUS  Dei  gratia  ROMANO- 
RUM  IMPERATOR  AUG.  which  thews  that  rhe  femicircle  was 
added  after  Charlemagne’s  rime  by  the  emperor  Conrad. 

Among  the  Greeks,  the  crowns  given  to  thofe  who  carried  the 
prize  at  the  I  fthmian  games,  were  of  pine  ;  at  the  Olympic,  of  lau¬ 
rel  ;  and  at  the  Numcan,  of  fmallage,  or  parfley.  Conltantine  the 
Great  was  the  firft  fovereign  that  uled  a  crown  ;  before  w'hich  time 
they  ufed  a  filler,  or  chaplet  of  filk  ;  the  more  ancient  enligns  of  au¬ 
thority  being  a  feepter.  J  uftinian  was  the  firft  who  ufed  the  orb,  or 
mound,  with  a  crofs  on  the  top,  which  was  introduced  into  England 
by  Edward  the  Confeffor.  The  cuftom  of  anointing  at  the  corona¬ 
tion  was  firft  ufed  in  England  by  Alfred  the  Great  in  852  ;  which  is 
not  pradlifed  in  Europe  by  any  other  fovereign,  except  Sardinia  and 
France. 

1  he  imperial  c  rewn  is  made  of  a  circle  of  gold,  adorned  with  jew  els 
and  pearls,  heightened  with  ficur-de-lis,  bordered  and  feederi  with 
pearls,  raifed  in  the  form  of  a  cap  voided  at  the  top,  like  a  crefeent. 
F rom  the  middle  of thiscap  rifesan  arched  fillet  inriched  with  pearls, 
and  furmounted  of  a  mound  whereon  is  a  crofs  of  pearls.  See  Plate 
9, fig.  105. 

1  he  crown  of  Great  Britain  is  a  eircleof  gold,  bordered  with  er¬ 
mine,  enriched  with  pearls  and  precious  ftones,  and  heightened- up 
with  four  croftes  pattce,and  four  large  fleur-de-lis  alternately  :  from 
thefe  iffue  four  large  diadems  adorned  with  pearls,  which  clofe  under 
a  mound,  furmounted  of  a  crofs  like  thofe  at  the  bottom.  Fig.  106. 

'I  he  crown  of  France  is  a  circle  enamelled,  adorned  with  precious 
ftones,  and  heightened  up  with  eight  arched  diadttns,  riling  from  as 
many  fleur-de-lis,  that  conjoin  at  the  top  under  a  double  fleur-de-lis, 
all  of  gold.  Fig.  107. 

I  he  crowns  of  Spain,  Portugal,  and  Poland,  are  all  of  the  fame 
form,  and  are,  amongft  others,  del’cribed  as  a  ducal  coronet,  heigh¬ 
tened  up  with  eight  arched  diadems  thatfupport  a  mound,  enfigned 
with  a  plain  crofs.  Fig.  108. 

Thofe  of  Denmark  and  Sweden  are  both  of  the  fame  form  ;  and 
conlift  of  eight  arched  diadems,  riling  from  a  marquis’s  coronet, 
and  conjoin  at  the  top  under  a  mound,  enfigned  with  a  crofs-bottony. 

The  crowns  of  moft  other  kings  are  circles  of  gold  adorned  wfith 
precious  ftones,  and  heightened  up  with  large  trefoils,  and  clofcd  by 
four,  fix,  or  eight  diadems,  fupporting  a  mound,  furmounted  of  a 
crofs. 

I  he  Grand  Signor  hears  over  his  arms  a  turban  enriched  with 
pearls  and  diamonds,  under  two  coronets,  the  firft  of  which  is  made 
of  pyramidical  points  heightened  up  with  large  pearls,  and  the  up- 
permoft  is  furmounted  with  erefeents.  Fig.  109. 

The  pope,  or  hilhop  of  Rome,  appropriates  to  himfelf  a  tiara,  or 
long  cap  of  golden  cloth,  from  which  hang  two  pendants  embroi¬ 
dered  and  fringed  at  the  ends,  femee  of  crolfes  of  gold  ;  which  cap 
is  inclofed  bv  three  marquifes  coronets  ;  and  has  on  it’s  top  a  mound 
of  gold,  whereon  is  a  crofs  fometimes  reprefented  pometted,  re- 
croffed,  flowery,  01  plain.  Fig.  104. 

The  coronet  of  the  prince  ot  Wales,  or  eldeft  fon  of  the  king  of 
Great  Britain,  was  anciently  a  circle  of  gold  let  round  with  four 
crolfes-pattee,  and  as  many  fleurs-de-lis  alternately  ;  but  fince  the 
Reftoration,  it  has  been  clofed  with  one  arch  only,  adorned  with 
pearls,  and  furmounted  of  a  mound  and  crofs ^  and  bordered  with 
ermine  like  the  king’s.  Befides  this  coronet,  he  has  another  diitin- 
guifhing  mark  peculiar  to  himfelf,  viz.  a  plume  of  oftrich  feathers 
with  an  ancient  open  crown,  and  under  it,  in  a  fcroll,  the  motto, 
Ich  Dicrt ,  (1  lervej  :  which  device  was  firft  taken  by  Edward  the 
Black  Prince,  after  the  battle  of  Crefly,  in  1346,  where  having, 
with  his  own  hand,  killed  John,  king  of  Bohemia,  he  took  from 
his  head  fuch  a  plume,  and  put  it  on  his  own.  Fig.  112. 

'I  he  coronet  of  the  dukes  of  Gloucefter  and  Cumberland,  and  of 
all  the  immediate  fons  and  brothers  ofthekings  of  Great  Britain,  is 
a  circle  of  gold,  bordered  with  ermine,  heightened  up  with  four 
fleurs-de-lis,  and  as  many  crolfes-pattee  alternate.  Fig.  1 13. 

The  coronet  of  the  princelfes  of  Great  Britain  is  a  circle  of  gold, 
bordered  with  ermine,  and  heightened  up  with  crolfes-pattee,  fleurs- 
de-lis,  and  ftrawberry  leaves  alternate  ;  whereas  a  prince’s  coronet 
has  only  fleurs-de-lis  and  crolfes.  Fig.  115. 

A  duke’s  coronet  is  a  circle  of  gold,  bordered  with  ermine,  en¬ 
riched  with  jewels  and  pearls,  and  fet  round  with  eight  large  ftraw¬ 
berry  or  parlley  leaves,  Fig.  if 6. 

A  marquis’s  coronet  is  a  circle  of  gold  bordered  with  ermine,  fet 
round  with  tour  ftrawberry  leaves,  and  as  many  pearls  on  pyrami¬ 
dical  points  of  equal  height,  alternate.  Fig.  117. 

An  earl’s  coronet  is  a  circle  of  gold  bordered  with  ermine,  heigh¬ 
tened  up  with  eight  pyramidical  points,  or  rays,  on  the  tops  of 
which  are  as  many  large  pearls,  and  are  placed  alternately  with  as 
many  ftrawberry  leaves,  but  the  pearls  much  higher  than  the  leaves. 
Fig.  1 18. 

A  vifeount’s  coronet  differs  from  the  preeedingones,  as  being  only 
a  circle  of  gold  bordered  with  ermine,  with  large  pearls  fet  clofe  to¬ 
gether  on  the  rim)  without  any  limited  number,  which  is  a  prero¬ 
gative  above  a  baron,  who  is  limited.  Fig.  119. 

A  baron’s  coronet,  which  was  firft  granted  by  Charles  II.  is 
formed  with  lix  pearls  let  at  equal  diftance,  on  a  gold  circle  bor¬ 
dered  with  ermine,  four  of  which  only  are feen  on  engravings.  Fig. 
120. 

The  eldeft  fons  of  peers,  above  the  degrees  of  a  baron,  bear  their 
father’s  arms  and  lupporters  with  a  label,  and  ufe  the  coronet  be¬ 
longing  to  their  father’s  fecond  title,  if  he  has  any  ;  but  all  younger 
Ions  bear  their  arms  with  proper  differences,  but  ufe  no  coronets,  or 
fupporters. 

Definitions  of  Terms  in  Heraldry,  not  before  inferted. 

Guardant,  or  Gardant,  a  term  applied  to  a  bealt  when 
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borne  in  a  coat  of  arms,  full  faced,  or  with  his  face  turned  towards 
the  fpeclator,  and  thus  appearing  in  a  poflure  of  guard  or  deferice. 
A  lion  is  never  fo  reprefented,  but  a  leopard  always. 

Gules,  a  corruption  of  the  French  word  guetiles,  which  in  this 
fcience  fignifies  red,  and  is  reprefented  in  engraving  by  perpendicu¬ 
lar'  lines.  It  may  ferve  of  itfelf  to  denote  martial  prowefs,  boldnefs, 
and  hardinefs:  for  the  ancients  ufed  this  colour  to  make  themfelves 
terrible  to  their  enemies,  to  ftir  up  magnanimity,  and  to  prevent  the 
feeing  of  blood;  by  the  likenefs  of  the  colours;  for  which  reafon 
perhaps  it  is  ufed  bv  the  Englifh.  Thofe  who  bear  this  colour  are 
obliged  to  relieve  fuch  as  are  in  danger  of  being  oppreffed  by  injuf- 
rice.  See  Plate  5,  fig-  56. 

Gusset,  an  abatement  of  honour,  appropriated  to  lafeivious, 
effeminate,  or  wanton  perfons.  It  is  formed  of  a  line  drawn  from 
the  dexter  or  finifier  angle  of  the  chief,  and  descending  diagonally 
to  the  chief  point ;  from  whence  another  line  falls  perpendicularly 
upon  the  bale  ;  it  isre  prefer!  ted  in  Plate  Jig-  67. 

Gutty,  orGouTTE^  is  when  a  thing  is  reprefented  as  charged 
or  fprinkled  with  drops.  In  blazon,  the  colour  of  the  drops  is  to  be 
named  :  thus,  gutty  of  fable,  of  gules,  &c. 

Guzes,  areroundles  of  afanguine  or  murry  colour. 

IdAURiANT,  the  pofiure  of  a  fifh  when  borne  dire&ly  upright, 
See  Plate 5,  Jig.  ft. 

Helmet,  or  Helm,  an  ancient  armour  of  defence,  worn  by  the 
cavaliers,  both  in  war  and  tournaments,  as  a  cover  and  defence  of 
the  head  and  face  ;  and  Rill  ufed  hv  way  of  a  creft  or  ornament  over 
the  fhield  or  coat  of  arms,  in  order  to  exprefs  the  different  degrees 
of  nobility,  bv  the  different  manner  in  which  it  is  borne.  Thus,  a 
helmet  in  profile  is  given  to  gentlemen  and  efquires:  to  a  knight,  the 
helmet  (landing  forward,  and  the  beaver  a  little  open  :  th e  helmet  in 
profile  and  open,  with  bar*,  belongs  to  all  noblemen  under  the  de¬ 
gree  of  duke  ;  and  the  helmet  forward  and  open,  with  many  bars,  is 
afligned  to  kings,  princes,  and  dukes. 

The  helmets  of  baftards  are  to  be  turned  to  the  left,  to  denote  their 
baftardy. 

A,eigh  will  have  the  helmet- profile  andclcfe  to  belong  to  knights ; 
but  ill  other  authors  give  it  to  efquires  and  gentlemen.  Plate  9, 

To  a  knight’s  and  baronet’s,  they  aflign  the-  helmet  fianding  right 
forward,  with  the  beaver  a  little  open,  and  without  birs.  Fig.  93. 

The  helmet  in  profile,  or  pofited  fideways,  and  open,  with  four 
bars,  belongs  to  a  nobleman  under  the  condition  of  a  duke.  Fig.  94* 

The  helmet  right  forward  and  open,  with  many  bars,  is  affigned  to 
dukes,  princes,  and  kings :  that  appropriated  to  dukes  and  marquiles 
has  five  bars,  one  exactly  in  the  middle,  and  two  on  each  fide,  (Jig. 
95,)  whereas  the  king’s  helmet  has  fix  bars,  three  on  each  fide.  Fig. 
95,  N°  2.  .  , 

Thofe  turned  fideways  ate  fuppofed  to  be  giving  ear  to  the  com¬ 
mand  of  their  fuperiors  ;  and  thofe  right  forwards,  to  be  giving  or¬ 
ders  vwth  abfolute  authority.  - 

Commonly  there  is  but  one  helmet  in  a  fhield  ;  but  fometimes 
there  are  two  or  three  :  if  there  be  two,  they  muR  be  placed  facing 
fcaeh  other;  if  three,  the  two  extremes  muR  be  looking  towards 
that  in  the  middle. 

Indented,  is  when  the  outline  of  a  bordure,  ordinary,  &e.  is 
notched,  in  form  of  the  teeth  of  a  faw'.  S te  Plate  5,  'fig.  68. 

1  he  term  is  alfo  applied  to  a  fefs  or  pale,  and  other  triangular 
pieces,  when  divided  alternately  between  two  different  colours. 

Invected,  denotes  a  thing  fledfed,  or  furrowed.  It  is  juR  the 
feVerfe  of  engrailed,  in  which  the  points  are  turned  outward  to  the 
field  ;  whereas  in  i nvecled,  they  are  turned  inward  to  the  ordinary. 
See  Plate  5,  fig.  69. 

Lozenge,  is  a  rhombus,  or  figure  of  equal  fides,  but  unequal 
angles,  refembling  a  quarry  of  glafs  in  our  old  windows  ;  placed 
eredl,  point- ways.  See  Plate  5,  Jig.  70.  All  unmarried  gentle¬ 
women  bear  their  coats  of  arms  in  this  figure  :  becaufe,  as  fome  fay, 
it  was  the  figure  of  the  Amazonian  fhield  ;  or,  as  others,  becaufe  it 
is  the  ancient  figure  of  the  fpindle. 

The  lozenge  differs  from  the  fufil  in  that  the  latter  is  narrower  in 
the  middle,  and  not  fo  fharp  at  the  ends.  See  Plate  5,  Jig \  70. 

..  Mantle,  or  Mantling,  that  appearance  of  folding  of  cloth, 
flourifhingor  drapery,  that  is  in  any  atchievement  drawn  about  the 
coat  of  arms.  It  is  fuppofed  originally  to  be  the  reprefentation  of 
a  mantle,  or  military  habit,  worn  by  the  ancient  cavaliers  over  their 
armour  to  preferve  it  from  rufi  ;  or,  as  others  hold,  a  fhort  covering 
only  worn  over  the  helmet,  which  in  aftertimes  was  lengthened, 
and  made  to  hang  from  the  helmet  below  the  whole  fhield.  See 
Plate  6,  jig.  29. 

The  mantle  is  always  faid,  in  blazonry,  to  be  doubled,  that  is, 
lined  throughout  with  one  of  the  furs,  as  ermine,  pean,  viarv,  &c. 

Martlet,  a  little  bird  reprefented  without  feet,  and  properly 
alfo  without  a  beak.  It  is  ufed  as  a  difference,  or  mark  of  diflinc- 
tion,  of  a  younger  brother ;  fome  fay,  more  peculiarly,  of  the  fourth 
brother,  or  family.  '  See  House  ;  and  Plate  $,jg.  ~]i. 

Masci.e,  or  Maclf.,  a  bearing  in  form  of  a  lozenge,  and  void¬ 
ed  of  the  field  ;  that  is,  it’s  inner  part  being  cut  out.  See  Plate  6, 
fg.  34. 

He  bears  gules,  a  chevron  ermine,  between  three  majcles  argent, 
bv  the  name  of  Bellgrave. 

According  to  Gdillim,  the  majcle  reprefents  the  mefh  of  a  net, 
and  is  an  honourable  bearing.  It  only  differs  from  a  lozenge,  by 
-being  voided. 

Maunch,  the  figure  of  an  ancient  fleeve  of  a  coat,  fo  called  by 
the  heralds;  and  is  borne  in  many  gentlemen's  efehuteheons  ;  as  in 
the  earl  of  Huntingdon’s;  See  Plate  6,  fig.  40* 

Moline'.  A  crofs  moline  is  that  which  turns  round  both  ways 
at  all  it’s  extremities,  though  not  fo  wide  or  fharp  as  that  faid  to  be  • 
No.  95.  Vol,  II. 


anchored.  In  Upton,  the  points  are  all  cut  off,  which  makes  it  very 
different  from  the  ctofs-anchored. 

Mullet,  or  Mullet,  a  bearing  in  form  of  a  flat,  or  rather  of 
the  rowel  of  A  fpur,  w  hich  it  originally  reprefented. 

The  mullet  has  but  five  points  ;  when  there  are  fix  it  is  called  a 
Jlar.  Though  others  make  this  difference,  that  the  mullet  is,  or 
ought  cb  be,  always  pierced,  which  a  flar  is  not.  See  Plate  5, 

k-n- 

"1  he  mullet  is  ufually  the  difference,  or  diitinguifliing  mark,  for 
the  fourth  fon,  or  third  brother,  of  houfe. 

Though  it  is  often  alfo  borne  alone,  as  coat  armour  :  thus,  ruby 
on  a  chief  peat],  two  mullets  diamond,  was  the  coat  of  the  famous 
Lord  Verulam,  firRSir  Francis  Bacon. 

Naissant,  is  applied  to  a  lion,  or  other  animal,  (hewing  only 
the  head,  fhoulders,  forehead,  and  legs,  with  the  tip  of  the  tail ;  the 
refl  of  the  body  lying  hid  under  the  fhield,  or  fome  charge,  or  ordi¬ 
nary  thereof ;  from  which  it  appears  to  be  iffuing,  or  arifing.  See 
Plate  6,  Jig.  28. 

Najjcint  differs  from  ijjuant',  as  the  animal,  in  the  former  cafe, 
iffuesout  at  the  middle,  and,  in  the  latter,  at  the  bottom  of  the  fliield, 
or  charge. 

Nebule',  is  when  a  coat  is  charged  with  feveral  little  figures,  in 
form  of  words,  running  w  ithin  one  another,  or  when  the  outline  of 
a  bordure,  ordinary,  &c.  is  indented  or  w’avcd,  as  reprefented  in 
Plate  6,  Jig,  32, 

Or,  yellow',  or  the  colour  of  gold.  Without  this  colour,  or  ar¬ 
gent,  filver,  there  can  be  no  good  armory.  In  the  coats  of  nobles* 
it  is  called  topaz  ;  and  in  thofe  of  fovereign  princes,  fol.  It  is  ro 
prefented  in  engraving  by  fmall  points  or  dots  all  over  the  field  or 
bearing  ;  as  in  Plate  5,  Jig.  73.  Or  is  accounted  the  fymbol  of 
wifdom,  temperance,  force,  conflancy,  &c. 

Orle,  is  an  ordinary  in  form  of  a  fillet,  drawn  round  the  fhield, 
near  the  edge  or  extremity  thereof,  leaving  the  field  vacaait  in  the 
middle. 

It’s  breadth  is  but  half  that  of  the  bordure,  which  contains  a  fifih 
part  of  the  fliield  ;  the  orle  only  a  tenth  :  add,  that  the  orle  is  it’s 
own  breadth  diflant  from  the  edge  of  the  fhield;  whereas  the  bor¬ 
dure  comes  to  the  edge  itfelf.  ^ 

There  is  fometimes  one. orle,  fometimes  there  are  tw’o,  and  fome¬ 
times  three.  When  there  are  three,  or  more,  they  take  up  the  whole 
fliield.  It  is  fometimes  borne  flory;  or  counter-fiory,  or  like  the 
treffure. 

The  form  of  the  otrle  is  the  fame  with  that  of  the  fliield  ;  whence 
it  refembles  an  inefcutcheon  :  as  reprefented  in  Plate  5,  Jig.  74. 

If  a  round  of  martlets,  cinquefoils,  &e.  be  placed  about  any  or¬ 
dinary  in  manner  of  an  orle ,  they  are  faid  to  be  en  orle,  or  orle -wife-. 

Palisse',  a  range  of  palifades  before  a  fortification  reprefented 
on  a  feffe,  riling  up  a  confiderable  height ;  and  pointed  a-top,  with 
the  field  appearing  through  them.  See  Plate  6,  Jig.  31 . 

Pall,  denotes  a  kind  of  crofs,  reprefenting  die  pallium,  or  ar- 
chiepifcopal  ornament,  fent  from  Rome  to  the  metropolitans ;  wfyeh 
is  blazoned  thus:  he  beareth  gules,  a  crofs  pall  argent,  See  Plate 

5,  fig .  55. 

Paly,  or  Pale'.  When  an  efcutcheon  is  divided  into  fix,  eighr, 
or  ten  divifions,  pale-wife,  i.  e.  by  perpendicular  lines  drawn  from 
the  top  to  the  bottom,  it  is  blazoned  paly  of  fix,  eight,  or  ten,  &c. 
pieces. 

If  the  number  be  odd,  then  the  field  is  firfi  named,  and  the  num¬ 
ber  of  the  paleS  fpecified.  See  Pale  ;  and  Plate  5,  Jig.  49. 

The  like  is  to  be  underflood  alfo  of  barry  and  bendy. 

Paly-bendy  is,  when  a  coat  is  divided,  both  pale  and  bend- 
wife:  in  paly-bendy  the  field  is  divided  by  perpendicular  lines*  w’hich 
is  called  paly  ;  arid  then,  again,  by  diagonals  eroding  the  former, 
from  the  dexter  fide  to  the  Unifier,  which  is  the  bendy.  See  Plate 

6,  Jig.  30.  The  field  is  paly-bendy,  topaz  and  diamond; 

Parti,  Party,  or  Parted,  is  appJied  to  a  fliield  or  efcutcheon, 
denoting  it  divided,  or  marked  out  into  partitions. 

Parti  per  bend  dexter,  is  when  the  cut  comes  from  the  upper  cor¬ 
ner  of  the  fliield  on  the  right  hand,  and  defeends  athwart  to  the  op- 
polite  lower  corner. 

Parti  per  bind ftnijler,  is  when  the  dut  coming  from  the  upper 
left  corner,  defeends  acrofs  to  theoppofite  lower  one. 

Patee,  or  Pattee;  is  a  term  for  a  crofs,  fmall  in  the  center, 
and  widening  towards  the  extremes.  See  Plate  5,  fig.  75.  The 
field,  fable;  a  crofs  patee,  argent  ;  by  the  name  of  Ciols. 

Patence.  A  crofs patence  is  a  crofs  flory  at  the  ends;  from 
which  it  only  differs  in  this,  that  the  ends,  infiead  of  turning  down 
like  a  fleur-de-lis,  are  extended  fortleWhat  in  the  patee  form,  bee 
Plate  5,  Jig.  77.  He  bears  gules  ;  a  crofs  patence,  argent;  by  the 
name  of  Latimer. 

Pater-nostre'.  A  crofs  pater-mjlre  is  a  crofs  made  of  beads ; 
as  reprefented  in  Plate  5,  Jig.  76.  This  crofs  is  to  be  fo  fliadowed 
in  drawing,  as  that  the  fphericity  of  the  beads  may  appear,  to  diftin* 
guifh  them  from  befants. 

Pavilion  denotes  a  covering  in  form  of  a  tent,  which  inverts, 
or  wraps  up,  the  armories  of  divers  kings  and  fovereigns  depending 
only  on  God  and  their  fwotd. 

The  French  heralds  hold,  that  none  but  fovereign  monarchs  may 
bear  the  pavilion  intire,  and  in  all  it’s  parts. 

'the pavilion  contifis  of  two  parts:  the  tup,  which  is  the  chapeau, 
or  coronet  ;  and  the  curtain,  which  makes  the  mantle.  Thufe  who 
are  eledtive*  or  have  any  dependence*  lay  the  heralds,  mult  take  off 
the  head,  and  retain  nothing  but  the  curtains. 

Plan,  is  When  the  field  of  a  coat  of  arms  is  fable,  and  the  pow- 
deringsor.  Sec  jig.  '/8s 

Pellets,  thole  roundles  that  are  black,  called  alfo  ogreffes  and 
gyn-flones,  and  bv  the  trench  torteaux  de  fable. 

Pendants,  are  parts  hanging  down  trom  the  label,  to  the  num- 

13  H  ber 


1134!  HERALDRY. 


H  E  R 


ber  of  three,  four,  five,  or  fix  at  molt,  refembling  the  drops  in  the 
Doric  friele.  When  they  are  more  than  three,  they  mult  be  fpe- 

cified,  in  blazoning.  ...  . 

Quarter,  is  fometimes  ufed  for  an  efcutcheon,  or  coat  or  arms.. 

In  this  fenfe  there  are  (ixteen  quarters  required  to  prove  nobility, 
in  companies,  or  orders,  where  none  but  nobles  arc  admitted. 

The  word  quarters ,  required  as  a  proof  of  nobility,  is  derived 
hence,  that  they  ufed  anciently  to  put  the  coats  of  arms  of  the  fa¬ 
ther,  mother,  grandfather,  and  grandmother, ^on  the  four  corners  ot 
the  tomb  of  the  deceafed.  In  Flanders  and  Germany  we  frequently 
fee  tombs  that  have  eight,  fixteen,  and  even  thirty-two  quarters. 

Quarter  is  alfo  applied  to  the  parts  or  members  ot  the  firft  di- 
vifionof  a  coat  that  is  quartered,  or  divided  into  four  quarters;  ds 
in  Plate  6,  fig.  45.  See  the  article  Quartering. 

The  king  of  Great  Britain,  in  the  firft  quarter,  bears  gules  three 
lions  paffant  or,  &c.  In  the  lecond  quarter  he  bears  azupe  three 
»  fleurs-de-lysj  &c. 

Franc  Quarter,  is  a  quarter  fingle,  or  alone  ;  which  is,  to  pof- 
fefs  one-fourth  part  of  the  field. 

This  makes  one  of  the  honourable  ordinaries  of  a  coat.  See  the 
article  Ordinary. 

Ribband,  is  the  eighth  part  of  a  bend.  See  Plate  5,  fig.  82  : 
fee  alfo  the  article  Bend.  It  is  borne  a  little  cut  off  from  the  out¬ 
lines  of  the  efcutcheon  :  thus,  he  bearethor,  a  ribband,  gules. 

Rompee,  or  Rompu,  is  applied  to  ordinaries  that  are  reprefented 
as  broken;  and  to  chevrons  whofe  upper  points  are  cutoff;  as  in 
Plate 5.  fig.  83.  He  beareth  a  chevron  rompee,  between  three  mul¬ 
lets,  argent,  by  the  name  of  Sault. 

Sable,  the  black  colour  in  the  arms  of  gentlemen. 

The  name  is  borrowed  from  the  little  animal  called  fable,  which 
is  of  a  black  colour. 

In  thofe  of  nobility,  it  is  called  diamond;  and  in  the  coats  of 
fovereign  princes, Jaturn.  It  is  exprelfed  in  engraving  by  perpen¬ 
dicular  and  horizontal  hatches  drawn  .a-crofs  each  other  ;  as  repre¬ 
fented  in  Plate  6 ,fig.  27.  * 

Saltier,  an  honourable  ordinary,  in  form  of  St.  Andrew’s  crcfs: 
anciently  called  the  crofs  of  Burgundy. 

The  faltier  was  entirely  a  piece  of  the  knight’s  harnefs,  being 
faftened  to  the  faddle,  and  ferviog  him  for  a  ftirrupto  mount  upon  ; 
and  hence  it  had  it’s  name  faltier,  by  the  French  fautoir,  from  Jauter, 
to  leap.  It  was  made  of  lilk  cord,  or  fome  other  kind  of  cord,  co¬ 
vered  with  fome  rich  fluff. 

Scarpe,  is  a  term  probably  derived  from  the  French  efeharpe, 
fignifying  the  fearf  which  military  commanders  wear  tor  orna¬ 
ment.  ' 

It  is  borne  fomething like  a  battoon  finifter;  but  is  broader,  and 
is  continued  out  to  the  edges  of  the  field;  Whereas  the  battoon  is 
cut  off  at  each  end.  He  beareth  argent,  a  f carp  azure.  See  Plate  6, 

fig-  44-  . 

Surmounted,  is  when  one-figure  is  laid  over  another.  As  the 
pi \cjur mounted  of  a  chevron,  in  Plate  5,  fig.  84. 

1  ra verse,  is  fometimes  ufed  for  a  partition  of  an  efcutcheon, 
■which  is  blazoned  parti  per  pale  traVetfc,  argent  and  gules. 

Tressure,  a  diminutive  of  an  orle,  ufually  fuppofed  to  be  half 
the  breadth  thereof.  It  is  ufually  borne  flory  and  counterflory ;  and 
fometimes  double,  as  in  Plate  5,  fig.  86.  and  fometimes  triple. 

Vair,  a  kind  of  fur,  confuting  of  divers  little  pieces,  argent 
and  azure,  refembling  a  Dutch  U,  or  a  bell-glafs.  See  Plate  5, 
fig-.  87. 

Fairs  have  their  point  azure  oppofite  their  point  argent,  and  the 


bafe  argent  to  the  bafe  azure 


VairY,  Vaire,  Verry,  or  Varry,  exprelfes  a  coat,  or  the 
bearings  of  a  coat,  when  charged  or  checquered  with  vairs :  and 
hence,  Dairy -cuppy,  or  vairy-tajjy,  is  a  bearing  compofed  of  pieces 
reprefenting  the  tops  of  crutches,  or  potents  counter-placed.  See 
Plate  5,  fig.  8  8. 

Vert,  the  term  for  a  green  colour.  It  is  called  -vert  in  the 
blazon  of  the  coats  of  all  under  the  degrees  of  nobles  ;  but  in 
coats  of  nobility,  it  is  called  emerald  ;  and  in  thofeof  kings,  venus. 
In  engraving,  it  is  exprelfed  by  diagonals,  or  lines-drawn  athwart, 
from  right  to  left,  from  the  dexter  chief  corner  to  the  finifter.  See 
Plate  5,  fig.  89. 

Voider,  one  of  the  ordinaries,  whofe  figure  is  much  like  that  of 
the  flafque,  or  flanch,  only  that  it  does  not  bend  fo  much.  See 
Plate  fig.  90.  •  . 

I  his  armoury  they  fay,  is  properly  the  reward  of  a  gentlewoman 
that  has  well  lerved  her  prince.  It  is  always  borne  by  pairs. 


HERB,  a  name  common  to  all  plants  whofe  ftalks  or  ftems  die 
away  every  year,  after  their  feed  is  become  ripe. 

1  here  are  fome  kerbs  whofe  root  perifhes  with  the  ftem  ;  and 
others,  where  the  root  furvives  the  ftem  by  feveral  years.  Of  the 
former,  thofe  -who  come  to  maturity  the  firft  year,  and  after  they 
have  call  their  feed  die  away,  are  called  annuals:  fuch  are  wheat, 
rye,  Sic. 

I  hofe  which  only  bear  flowers  and  fruit  the  fecond  year,  or  even 
the  third  year,  and  then  penfli,  are  called  biennials  and  triennials : 
iuch  are  the  garden  angelica,  and  fome  others. 

Herbs  whofe  roots  do  not  perifh  after  they  have  flied  their  feed, 
are  called  perennials:  fuch  are  mint,  &c. 

Of  thefe,  fome  keep  their  leaves  all  the  year  round,  and  are  called 
ever-greens;  as  the  afarabacca,  See.  See  the  article  Evergreens. 

1  he  reft  lofe  their  leayes,  and  continue  bare  part  of  the  year ;  as 
colts-foot,  &c. 

Herb -bennet,  or  Herb -blejjid,  of  the  icofiandria  polygynia  clafe, 
grows  by  the  fides  of  woods  and  hedges  in  England  :  the  root  is 


efteemed  cephalic  and  alcxipharmic.  Being  of  a  binding  nature,  it 
is  ufeful  in  fluxes,  &ci 

Herbs,  for  medicinal  life;  are  to  be  gathered  when  the  leaves  ate 
at  their  full  growth,  btforb  the  leaves  unfold,  except  it  be  theft 
whofe  flowery  tops  are  preferred.  They  ate  bed  when  quickly 
dried,  and-tha:  in  a  room  that  is  heated  by  a  fire  to  a  degree  equal 
to  the  hotted  fummcr’s  day  with  us.  Aromatic  plants  fhould  be 
gathered  from  warm  drv  foils  ;  fetid  ones  from  moift  and  rich  foils. 
All  herbs  and  leaves  fhould  be  gathered  in  dear  dry  days,  as  foon  as 
the  morning  dew  is  diflipated.  When  herbs  arc  w  el  1  dried,  thev 
are  good  as  long  as  their  colour  remains,  both  for  decoflions,  and 
for  diddling  ;  thofe  that  are  good  when  dry,  arc  better  than  when 


they 


HERBACEOUS,  belonging  to,  or  having  the  properties  of  herbs*. 

Herbaceous  plants,  are  thofe  which  have  fucculent  ftems  or 
ftalks  that  die  down  to  tire  ground  every  year.  Ot  herbaceous  plants, 
thofe  are  annual  which  perifh  ftem  and  root  and  all  every  year  ;  bi¬ 
ennial,  which  fubfift  by  tire  roots  two  years  ;  perennial,  which  are 
penretuated  by  their  roots  for  a  feries  of  years,  a  new  ftem  being 
produced  even  fpvingi 

.HERBAGE,  a  colleclive  name,  comprehending  all  kinds  of 
herbs. 

What  makes  the  principal  difference  in  the  goodnefs  of  butters 
and  cheefes,  is  the  difference  of  herbage.  ■■  v. 

Herbage,  inlaw,  fignifies  the  green  pafture  or  fruits  of  the 
earth,  provided  by  nature  tor  the  food  of  cattle.  The  term  is  alfo 
ufe  for  a  liberty  which  a  man  hath  to  feed  his  cattle  in  another 
man’s  ground-;  as  in  the  foreft.  '  , 

HERBAL,  a  book  which  treats  of  plants,  or  deferibes  the,  figure, 
genus,  fpeefes,  properties,  virtues,  Ac.  of  herbs,  trees,  feeds-,  pfontsy 
Ike.  Such  are  Gerard’s  Herbal,  Parkinfon’s  Herbal,  See. 

HERBEK,  in  the  manege,  denotes  an  application  for  fome  dif- 
eafes  in  horfes,  particularly  of  the  head  and  the  anticor.  It  con  (ids 
only  of  a  piece  ot  hellebore-root,  which,  being  p«t  into  the  middle 
of  the  horfe’s  counter,  makes  it  fwcll  and  fuppurate. 

HLRC1NIAN  forrjt,  in  geography,  that  which  formerly  ex¬ 
tended  over  the  face  of  Germany  ;  Catfar  repotted  it  to  be  nine  days 
journey  in  length,  and  fix  in  breadth.  It  is  now  cut  down  in. many 
places,  and  parcelled  out  into  woods  whicli  goby  particular  names; 
as  the  Black  foreft,  in  Franconia  ;  the  Spillard,  on  the  Main  ;  the' 
Thuringer,  in  Thuringia  ;  Heferwald,  in  the  duchv  of  Cleves  ;  the 
Bohemerwald,  which  encompailes  Bohemia  ;  and  theHartz,  in  Lu- 
nen burgh. 

HERCULANEUM,  the  name  of  an  ancient  city  of  Campania 
in  Italy,  which  was  deftroyed  by  an  eruption  of  Vefuvius,  in  the 
firft  year  of  the  reign  of  Titus,  or  the  79th  of  the  ohriftian  sera,  and 
lately  rendered  famous  on  account  of  the  curious  monuments  of  an¬ 
tiquity  difeovered  in  it’s  ruins  ;  the  acount  of  which,  publifhed.by 
the  king  of  Naples,  makes  fix  folio  volumes. 

HERCULES,  Eryorao-jv,  in  aftronomy,  one  of  the  conftelJatloiH 
of  the  northern  hemifphere.  The  number  of  liars  are  from  28  «.to 
95.  Refer  to  Syllem  of  Astronomy,  page  253.  •  [ . 

Hercules,  in  mythology,  a  celebrated  hero  of  antiquity,  who* 
on  account  of  his  lingular  exploits,  was  deified  by  the  pagans.  He 
is  faid  to  have  been  the  fun  of  Jupiter  and  Alcmenc,,the  vy’tfe,  of 
Amphitryon,  king  of  Thebes.  Herodotus  fixes  his  birth  a  hundired 
years  before  the  taking  of  Troy  by  the  Greeks,  or  . -about  the  year 
1382  before  the  commencement  of  the  chriftian  asra. 

Hfs  twelve  celebrated  labours  are  as  follow :  k  Hi$,engagemenf 
with  the  Cieonaean  lion.  2.  His  conquefl  of  the  hydra.,  g.^llis 
deftrixftion  of  the  Erymanthian  boar.  4,  His  killing  the  wild.ftHg, 
5.  His  (hooting  the  flying  birds  called  ftyippha’lidcs,  6.  Hiscleanliug 
Augteas’s  (tables.  7  and  8.  His  deftroying  the.  bull,  and  Diometi; 
the  barbarous  tyrant  of  Thrace,  .with  his  horfes.  9.  His  gofrtbac 
withGervon,  who  is  generally  reprefented  with  three  bodies,  ip. 
His  conqueft  of  the  Amaxorvs.  1 1.  His  dragging  Cerberus  up  from 
the  infernal  regions.  12.  His  killing  the  ferpent,  and  gaining  the 
golden  fruit  in  the  gardens  of  the  Hefperides.  v. 

The  ancients  moralize  the  fable  of  this  famous  hero  th,us  #  By 
Hercules,  they  lay,  is  meant  the  ftrength  of  reafon  and  philofoohy, 
which  checks  and  fubdues  our  irregular  paflions  ;  and  his  mart  iage 
intimates,  that  great  and  noble  actions  are  always  frefh  and  bloom¬ 
ing  in  the  memory  of  all,  being  tranfmitted  in  the  hiftories  qf  their 
times  to  the  lateft  poller  ity. 

HEREDITAMENTS,  in  law,  are  fuch  immoveable  things  as 
a  mah  may  have  to  himfelf  and  his  heirs,  by  way  of  inheritance,  of 
which  not  being  otherwife  bequeathed,  of  courfe  defeefid  to  the 
next  heir  of  blood,  and  fall  not  to  the  executor  or  adminiftrator,  as 
chattels  do.  The  word  extends  to  whatever  is  Inheritable,  be  It 
real,  perfonai,  or  mixed  ;  and  in  conveyances,  by  the  grant  of  here* 
ditaments,  manors,  houfes,  lands,  rents,  Sec.  will  pafs. 

HEREDITARY,  an  appellation  given  to  whatever  belongs  to  a 
family  by  right  of  fucceflion,  from  heir  to  heir. 

Some  monarchies  are  hereditary,  and  others  ele&ive  ;  and  forne 
hereditary  monarchies  delcend  only  to  the  heirs  male,  as  in  France; 
but  others  to  the  next  of  blood,  as  in  Spain,  England,  Sec,  Thus 
the  dominions  of  the  emperorarediftinguilhed  into  hereditary, which 
arc  thofe  by  defcent  frpm  his anceftors  by  right  of  inheritance,  and 
thofe  he  enjoys  in  quality  of  emperor  by  virtue  of  his  eledlion. 

Hereditary  is  alfo  applied  to  offices  and  polls  of  honour  an¬ 
nexed  to  certain  families  :  thus  the  office  of  earhmarftjal  is  heredi¬ 
tary  in  the  family  of  Howard. 

Hereditary  is  likewifo  figuratively  ufed  to  dpnote  gopd  or  ill 
qualities,  fuppofed  to  be  tranfmitted  from  father  to  fon  :  thus  vve 
lay,  virtue  and  piety  are  hereditary  in  iuch  a  family  ;  and  that  in 
Italy  the  hatred  of  families  is  hereditary ;  and  indeed  the  gout,  the 
.king’s  evil,  madnefs,  Sec.  may  really  be  hereditary  difeafes. 
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Hereditary  T'/gx’/  denotes  a  right  or  privilege,  in  virtue  whereof 
a  perfon  fuccseds  to  the  effe&s  of  his  anceflors. 

The  nonjurors,  See.  hold  hereditary  right  to  be  divine  right,  f.  e. 
of  God’s  own  appointment;  and  confequently  indifpenfable,  or,  as 
they  call  it,  tndefeafiblc.  On  this  account  they  contend  for  the  ob¬ 
ligation  of  hereditary  fight  in  favour  of  the  defendants  of  king 
James  II. 

HERESIARCH,  arch-heretic,  the  founder  or  inventor  of  a  herefy, 
or  a  chief  and  ring-leader  of  a  fedlof  heretics.  The  word  is  Greek, 
etil>emccpx*i,  compounded  of  aipta tj,  harejis ,  herefy,  and  apx°i,  princeps, 
prince ,  chief. 

Thus  Arius  and  Socinus  are  called  herefiarchs ,  as  being  the  foun¬ 
ders  of  the  Arian  and  Socinian  fedts.  Simon  Magus  is  recorded  as 
the  firfl  herefiarch  under  the  new  law. 

HERESY,  the  crime  of  obflinatcly  perfifting  in  opinions  that 
are  contrary  to  the  fundamentals  of  religion, 

Herefy  was  anciently  treafon,  and  punifhed  by  burning  the  offend¬ 
er  ;  but  he  forfeited  neither  lands  nor  goods,  becaufe  the  proceed¬ 
ings  againfl  him  were  pro  falute  animee.  At  prefent,  all  punifhtnents 
of  death,  and  the  llatutes  which  gave  power  to  arrelt  or  imprifon 
perfons  for  herefy,  are  repealed  ;  though,  by  the  common  law,  an 
obllinate  heretic,  being  excommunicated,  may  be  dill  irrtprifoned, 
on  the  writ  De  excommunicato  capiendo ,  till  he  makes  fatisfadtion  to 
the  church.  And  perfons  denying  the  truth  of  the  Chriltian  religion, 
or  the  divine  authority  of  the  fetiprures,  or  <vho  deny  any  one  pcrlon 
in  the  holy  Trinity  to  be  God,  See.  are  liable,  for  the  fecond  offence, 
to  three  years  imprifonmertt,  bv  9  and  to  Will.  III. 

Heresy  is  fometimes  alfo  ufed,  by  extenfion,  for  a  propofitlon 
that  is  notorioufly  falfe  in  fome  other  fcience.  Thus  it  is  a  herefy 
in  morals  to  fay,  that  a  man  mud  be  ungrateful,  It  is  a  herejy  in 
geometry  to  fay,  that  two  triangles,  whofe  arfgtcs  are  equal,  are 
not  fimilar. 

HERETIC,  a  general  name  for  all  fuch  perfons,  under  any 
religion,  but  efpeciallv  the  Chridian,  as  profefs  to  teach  religious 
opinions,  contrary  to  the  eftablifhed  faith,  or  to  tvhat  is  ffiade  the 
tftandard  of  orthodoxy. 

Heretic ,  rtt  a  bad  fenfe,  according  to  (he  opinion  ofWhitby,  Fodery 
and  many  others,  is  one  who  knowingly  efpoufes  a  falfe  dodtrine,  is 
infincere  in  his  profeffion,  and  afferrs  and  defends  what  he  is  con¬ 
vinced  is  contrary  to  Chriflianity,  and  confequently  fupports  the  fil¬ 
tered  of  a  fadtion,  in  order  to  ferve  fome  bad  defigns.  According  to 
this  opinion,  a  heretic  not  only  entertafrfs  wrong  ferrtiments  ot  Chrif- 
tianitv,  but  doth  this  wilfully,  and  with,  art  ill  intention  :  fo  that  no 
mere  error  tff  the  judgment  can  be  hetefy,  and  no  honed  man,  who 
is  not  condemned  of  himfelf,  can  poffihly  be  a  heretic. 

The  heretics ,  whom,  in  the  New  Teflartient,  we  are  dirodled  to 
avoid,  were  not  the  humble,  tnoded,  and  peaceable,  though  in  fome 
refpedls  erroneous  Chridian’s,  Who  adhered  to  the  authority  of  Chrift, 
and  deflred  to  know  and  do  his  will  ;  but  the  proud,  pragmatical, 
turbulent  party-men,  who  didurbed  and  divided  the  church  by  their 
impofitiorts  artd  innovations,  on  the  terms  of  brotherly  affedtion  and 
Chridian  communiorj,  and  by  affuming  an  authority  over  their 
fellow-Chridian^.  Herefy,  in  the  fenfe  of  feripture,  doth  not  con- 
lid  in  dmple  error  ;  nor  were  thofe  heretics  who  were  anathematized 
and  perfected  ;  but  only  thofe  Who  anathematized  and  perfecuted 
others,  refuting  to  acknowledge  them  for  trUeChridians,  on  account 
of  therir  fuppofed  or  real  miltakes  ;  agreeably  to  this  fenfe  of  the  ap¬ 
pellation,  it  is  juftly  obferved  by  Mr.  Hallet,  that  the  pope  is  the 
greateft  heretic  in  the  world. 

A  man  does  not  become  an  heretic  by  doing  a  thing  condemned  or 
forbidden  by  thegofpel,  and  of  confequence  repugnant  to  the  Chrif- 
tian  faith;  but  by  attiff,  difengenuous,  wilful,’  turbulent  adherence 
to  an  opinion  oppofite  to  fome  articleof  the  Chridian  faith,  whether 
it  regard  fpeculation  or  pradlice. 

The  laws  both  of  church  and  date  were  in  the  fird  ages  of  the 
church  very  fevere  againd  thofe  who  were  adjudged  to  be  heretics; 
the  principal  of  which  were,  1.  The  general  note  of  infamy  affixed 
to  all  heretics  in  common.  2,  All  commerce  forbidden  to  be  held 
With  them.  3.  The  depriving  them  of  all  offices  of  profit  and  dig¬ 
nity.  4.  The  rendering  them  incapable  of  difpofirtg  of  their  eftates 
by  will,  or  of  receiving  edates  from  others.  5.  Impoling  on  them 
pecuniary  muldts.  6.  Profcribingand  banifhing  them.  7.  Inflicting 
corporal  punifhmenton  them,  fuch  as  fcourging,  &c.  before  banifh- 
ment.  Befides  thefe  laws,  which  chiefly  affedted  the  perfons  of 
heretics,  there  were  others  which  tended  to  the  extirpation  of  hefefy, 
fuch  as  thofe  which  forbad  heretical  teachers  to  propagate  their  opi¬ 
nions  in  public  or  private;  thofe  who  denied  the  children  of  heretical 
parents  their  patrimony  and  inheritance,  unlefs  they  returned  to  the 
church  :  fuch  as  ordered  the  books  of  heretics  to  be  burnt.  But 
tince  thofe  early  times,  the  mod  horrid  deaths,  and  the  mod  excru¬ 
ciating  tortures  have  been  invented  and  infiidted  ;  and  by  our  own 
law,  heretics  were  anciently  fentenced  to  be  burnt. 

HERISSON,  in  fortification,  a  beam  armed  with  a  great  num¬ 
ber  of  iron  fpikes,  with  their  points  outwards^  and  fupported  by  a 
pivot,  on  which  it  turns,  Thefe  ferve  as  a  barrier  to  block  up  any 
paffage,  and  are  frequently  placed  before  the  gates*  and  more  efpe- 
cially  the  wicket  doors  of  a  town  of  fortrefs*  tofecure  thofe  paifages, 
which  mud  of  neceffity  be  often  opened  and  fhut, 

HERMAPHRODITE,  'Epfo.xppo'hro;,  a  perfon  who  has  both  the 
fexes,  or  the  genital  parts  both  of  male  and  female. 

The  word  is  formed  from  the  Greek  'Ep[xu.(ppo$iro;,  a  compound 
of  'E pyais.  Mercury,  and  Atppodnri,  Venus ;  q.  d.  a  mixture  of  Mer- 
curv  and  Venus,  i.  e.  of  male  and  female. 

It  is  nowgenerally  allowed,  that  there  is  no  fuch  thing  as  a  real 
hermaphrodite  ;  mod,  if  not  all  thofe  who  pafs  for  fuch  being  mere 
women,  whofe  clitoris  is  grown  to  an  enormous  fixe  ;■  and  the  labia 
pudenda  become  unufually  tumid. 

“  The  extraordinary  flze  of  th$  clitoris,”  fays  Dr.  Drake,  “  and 
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it’s  propendence,  fometimes,  out  of  the  body  in  infants,  makes  thc 
women  mi  flake  fuch  children  for  that  fbrtof  monfters  called  herma~ 
phrodites.  Of  this  kind  I  had  one  brought  tome,  the  clitoris  whereo- 
hung  out  of  the  body  fo  far,  at  about  three  years  old,  that  it  re- 
fembled  very  much  a  penis,  but  it  wanted  a  perforation ;  and  mflered 
of  that,  jufl  behind  it,  the  urine  iffued  at  a  hole,  which  was  nothing 
elfe  but  the  corner  of  the  rima,  the  clitoris  filling  all  the  red  of  the 
orifice  ;  fo  that  the  parents  miflook  it  for  a  boy,  and  as  Inch  ehrif- 
tened  it  :  but  thc  neighbours  called  it  an  hermaphrodite.” 

Divers  of  the  infedt  and  reptile  kind  are,  however,  truly  herma¬ 
phrodites  ;  particularly  worms,  fnarls,  See. 

In  the  Memoirs  of  the  French  Academy,  we  have  an  account  of 
this  very  extraordinary  kind  of  hermaphrodites,  which  not  only  have 
both  fexes,  but  do  the  office  of  both  at  the  fame  time.  Such  are 
earth-worms,  round-tailed  worms  found  in  the  intedines  of  men 
and  horfes,  land-fnails  and  thofe  of  frefh  waters,  and  all  thc  forts 
of  leeches.  And,  as  all  thefe  are  reptiles,  and  without  bones.  M. 
Poupart  concludes  it  probabfe,  that  all  other  infects,  which  have 
thefe  two  characters,  are  alfo  hermaphrodites'. 

The  method  of  coupling,  practifed  in  thisdafs  of  hermaphrodites , 
may  be  illuftrated  in  the  indance  of  earth-worms. 

Hermaphrodite  is  alfo  applied,  in  a  botanical  fenfe,  to  a  divi- 
fion  of  plants,  which  they  call  hermaphrodites,  as  having  both  ihc 
male  and  female  parts  of  generation,  viz.  thc  flamina  and  piflil,  in 
the  fame  flower. 

HERMETICAL  philofophy,  that  which  undertakes  to  folve  all 
the  phenomena  of  nature  from  the  three  chemical  principles,  fait, 
fulphur,  and  mercury.  A  confidcrable  addition  was  made  to  the 
aricienthermetical  philofophy  by  the  modern  dodtrine  of  alkali  and 
acid.  See  ihe  article  A-lkAli. 

HeriAztical  ph)fsc,  the  art  of  healing  as  founded  on  t\\e  her  me¬ 
tical  philofophy. 

Hermetical  feal,  a  method  of  flopping  glafs-veffels  for  chemi¬ 
cal  operations  fo  very  accurately,  that  nothing  can  cfcape.  It  is 
done  by  heating  the  n.  ok  of  the  velfel  in  the  flame  of  a  lamp,  till 
it  be  ready  fo  melt,  and  then  twilling  it  clofe  together  with  a  pair 
of  pincers.  Veffels  may  iikewife  be  fealed  hermetically,  by  flopping 
them  with  a  plug  of  glafs  well  luted  into  the  neck  of  the  veffel  ;  or 
by  inverting  another  ovum  philofophieum  over  that  wherein  the 
matter  is  contained. 

HERMIT,  Eremit,  (fr&m  efvfMf,  eremus,  wildernefs,) a  devout 
perfon  retired  into  folitude,  to  be  more  at  lcifure  for  prayer  and 
contemplation,  and  to  difeneufnber  himfelf  from  the  affairs  of  the 
world. 

There  are  feveral  orders  and  congregations  of  religious  diftin- 
guilhed  by  the  title  of  hermits :  as  the  hermits  of  St.  Augultine,  of  St. 
John  Baptifl,  ofSt.  jerom,  of  St.  Paul,  &c. 

Hermit -fijh,  fquiila,  with  a  foft  tail,  and  large  right  claw. 

HERMITAGE,  a  little  hut,  or  habitation,  in  fome  defert  place* 
where  a  hermit  dwells.  Alfo,  any  religious  houfe,  built  and  en¬ 
dowed  in  a  private  and  reclufe  place. 

HERMODACTY  L,  in  pharmacy,  the  root  of  a  plant,  brought 
from  Turkey  ;  of  the  fhape  of  a  plant  ;  of  a  white  colour; ;  corn- 
pad  and  folid,  yet  eafy  to  cut  or  powder. 

This  root  has  a  vifeous,  fweetiffi,  farinaeeous  tafle,  and  no  re¬ 
markable  fmell.  1 1  was  ranked  by  the  ancients  among  the  cathar¬ 
tics,  but  fuch  as  we  now  meet  with  in  the  (hops  does  not  appear  to> 
have  any  purgative  virtue.  Alpinus  relates,  that  hcrmod.fiyls,  the 
fame  with  what  are  fold  in  Europe,  are  eaten  by  thc  Egyptian  wo¬ 
men,  to  the  quantity  of  feveral  roots  at  a  time  ;  that  thev  do  not 
move  the  belly,  or  produce  any  ill  effedt  :  that  they  are  fuppofed  to 
be  very  nutritious,  and  contribute  to  procure  the  fatnvfs  and  plunip- 
nefs  there  admired.  Thofe  who  report  them  to  be  a  purgative, 
have  probably  aferibed  to  the  hermodaftylsj  a  part  of  the  efiedsof 
the  fubdances  which  were  joined  to  them  ;  for,  being  acknowledged 
flow  in  operation,  they  have  been  Commonly,  acuated  with  aloes  and 
other  cathartics;  and  have  long  been  an  imirc  ftrangcr  to  pra'dice. 

The  plant  itfelf  is  called,  in  botany,  the  fnake-headed  iris;  it  has 
a  lily-diaped  fioWer,  confiding  of  one  leaf,  fhaped  exadly  like  the 
iris  ;  but  has  a  tuberous  root  divided  like  two  or  three  dugs,  re- 
fembling  oblong  bulbs.  There  is  but  one  fpecies. 

HERNIA,  in  medicine,  a  defeent  of  the  intedines  or  omentum 
out  of  their  natural  place  ;  or  rather,  the  tumour  formed  by  that 
defeent,  propely  called  a  rupture. 

When  thepefitonJeum  happens  to  be  extraordinarily  dilated  (for 
it  is  hardly  ever  burd  or  broken),  a  portion  of  the  omentum,  a 
part  of  the  intedirtal  canal,  and  fometimes  (though  very  rarely)  the 
flamach,  fall  out  of  their  place,-  and  form  thefe  forts  of  tumours 
called  hernias. 

The  liver,  fpleen,  uteriis,  bladder,  See:  have  at  different  times 
been  found  in  different  herniie,  but  thefe  are  cafes  that  very  feldom 
occur.  They  happen  mod  ulually  in  the  inguen  or  groin,  in  the 
labia  pudendi,  or  in  the  ferotum  and  navel ;  though,  fometimes,  in 
other  places,  as  above  and  below  the  navel^  in  the  fide,-  far  above 
the  inguen  ;  in  thc  upper  part  of  the  thigh,  near  the  fpine.  Sec.  and 
as  they  make  their  appearance  in  the  groin,-  ferotum,  thigh,  navel, 
or  belly,  they  are  hence  called  inguinal,  fcrotal,  femoral,  umbili¬ 
cal,  and  ventral.  _ 

Hernias  are  often  occafioned  by  blows,  violent  concuffions,  over- 
flfetching  in  vomiting,  and  hard  labour,  or  wind  ;  from  which  laffi 
caufe  it  is,  that  they  are  fo  frequent  in  children,  and  fy  eafily  helped 
by  timely  care :  in  adults  they  are  generally  incurable,  from 
hernias  frequently  arife  the  iliac  padiorv,  and  fometimes  inflamma¬ 
tions,  and  even  gangrenes  of  the  intedines.  _ 

Hernia  congenita y  is  a  rupture  the  intcfline  and  tcuicl<f 

are  found  in  contaft.  The  teltes  are  originally  fituated  in  the  ab¬ 
domen,  jult  beneath  the  kidneys,  and  gradually  defeend  near  thc 
time  of  birth  through  thc  fhtath  ot  the  fpcrmatic  chord  into  thc 

ferotum. 
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ferotum,  each  carrying  along  with  it  a  .peritoneal  coat,  whichmakes 
the  tunic*  vaginales.  This  difcovery  was_ma  e  T  ‘  j  j 
the  year  1755,  abided  by  his  brother  Mr  John  Hunter,  it  was  de 
monftrated  by  the  doctor  in  his  public  k&ures  that. year. 

Soon  after  the  birth  of  the  child,  the  c^rnun.cat.onbetw^n^ 
tunic*  vaginalcs  and  the  abdomen,  is  obliterated  by  the  ltriclu  e  ol 
the  parts  f  but  if  the  intebine  falls  very  foon,  it  prevents  th  cinc¬ 
ture  from  taking  place,  and  thus  this  kind  of  hernia  is  formed.  - 

Hernia  evliica,  the  hernia  of  the  urinary  bladder.  T  he  urina  y 
bladder  may  be  thrub  forth  through  the  abdominal  ring,  or  under 
Poupart’s  ligament.  The  dudfuation  of  a  liquor  which  can  be 
nreffed  into  the  body  fo  as  to  occafion  a  defire  to  make  water,  or  to 
run  immediately  out  by  the  common  urinary  paffage,  are  the  lymp- 
toms  by  which  this  fpecies  of  hernia  may  be  difcovered  ;  lj  it  anies 
to  anv  fixe,  the  patient  cannot  difcharge  his  urine  without  lifting  up 

and  eompreding  the  tumour. 

■  While  recent,  it  is  eafilv  reduced,  and  kept  from  returning  by  a 
proper  bandage  ;  but  if  it  is  adherent,  a  fufpenfory  is  the  bed  relief. 
If  this  bladder  adheres  to  a  rupture  of  an  intebine,  great  caution  is 
recuiired  (if  the  operation  becomes  neceffary)  to  avoid  opening  the 

bladder.  *  . 

Hernia  femoralis.  This  fpccics  of  rupture  is  the  fame  in  both 
fexes,  and  formed  by  the  falling  of  the  omentum,  or  intebine,  or 
both  of  them,  into  the  infide  of  the  thigh,  through  the  arch  made 
by  the  os  pubis  and  ligamentum  Fallopii  where  the  iliac  vcffels  and 
tendons  of  the  pfoas  and  itiacus  internus  mufcles  pafs  from  the  ab¬ 
domen.  See  Bubonocele.  Treat  it  firlt  by  the  fame  general 
methods  as  are  propofed  for  ruptures  in  general:  if  the  operation  is 
neceffary,  proceed  as  for  the  bubonocele,  with  the  difference  of  di¬ 
lating  the  ligament  inbead  of  the  rings  of  the  mufcles  ;  the  dilata¬ 
tion  iruift  be  made  obliquely  outwards,  infread  of  perpendicularly 
upwards,  to  avoid  dividing  the  velfels. 

Hernia  humoralis  has  been  generally  fuppofed  to  be  a  difeafe  of 
the  tellicle  itfelf ;  but  it  appears,  from  fome  late  obfervations,  that 
it’s  proper  feat  is  the  tunica  vaginalis ,  which  is  very  confiderably 
enlarged  as  well  as  the  fperinatic  chord,  whilft  there  is  no  appearance 
of  difeafe  in  the  teftis.  Mr.  Pott  aferibes  it  to  the  defluxion  of  the 
inflammatory  kind,  occafioned  mod  commonly  by  an  irritation  in 
that  part  of  the  urethra  where  the  vafa  deferentia  or  veficulae  femi- 
nales  terminate.  It  generally  proceeds  from  venereal  complaints, 
though  fometimes  from  external  bruifes.  1  his  diforder  is  attended 
with  pain  and  heat,  and  mob  frequently  fever.  When  it  proceeds 
from  the  boppage  of  a  venereal  gonorrhoea,  brifk  purgatives  are 
ufcful  in  order  to  produce  a  difcharge  :  vomits  alfo  and  bleeding  are 
ferviceable  for  removing  the  inflammation  and  tumor.  The  topical 
applications  fhould  be  of  the  alfringent  and  flimulating  kind,  fuch 
as  Goulard’s  faturnine  water,  or  a  mixture  of  vinegar  and  brandy. 
When  the  inflammatory  fymptoms  abate,  mercury  may  be  pre¬ 
ferred  internally,  and  the  unguentumcoeruleum  forte  may  be  rubbed 
on  the  ferotum  every  night,  either  to  prevent  or  remove  any  degree 
of  induration.  When  afuppuration  cannot  be  prevented,  an  emol¬ 
lient  cataplafm  mub  be  applied  warm,  and  continued  till  it  pro¬ 
duces  a  difcharge  of  matter.  If  the  knife  be  ufed,  care  muff  be 
taken  that  the  tebicle  is  not  injured. 

Hernia  incarcerata ,  an  incarcerated,  imprifoned,  or  confined 
hernia.  It  is  either  when  the  protruded  intebine  fo  adheres  that  i*  . 
cannot  be  returned,  or  when  it  cannot  be  returned  becaufe  of  the 
flatus  or  other  matter  which  is  defeended  into  it,  not  being  capable 
of  a  return.  It’s  fymptoms  are,  a  fwclling  in  the  groin  and  upper 
part  of  the  ferotum,  larger  or  fmaller  according  to  the  quantity  of 
contents,  very  painful  to  the  touch,  and  refilling  the  imprefs  of  the 
fingers  ;  the  pain  is  inereafed  by  coughing,  freezing,  or  Handing 
upright,  and  there  is  a  frequent  vomiting,  with  a  fuppreffion  of  all 
difcharge  by  the  anus,  and  a  fever  prefently  comes  on. 

If  fpeedy  relief  is  not  obtained,  the  confequence  is  fatal. 

Very  copious  or  repeated  bleeding,  and  a  proper  polture,  are  the 
principal  helps  ;  the  patient  fhould  be  laid  with  his  hips  much 
higher  than  his  {boulders,  and  thus  by  gently  raifing  the  ferotum, 
and  a  light  prelfure  on  the  tumor,  the  inteftine  may  return  ;  fmall 
dofes  of  opium  may  be  given  at  due  intervals :  but  if  there  is  an  ad- 
hefion,  the  operation  is  neceffary,  and  if  a  gangrene  is  obferved  in 
the  detained  intebine,  keep  the  found  part  of  it  fo  united  with  the 
aperture  in  the  groin  as  to  be  the  future  anus. 

Hernia  inguinalis,  or  rupture  in  the  groin,  called  alfo  BUBONO¬ 
CELE,  is  occafioned  by  the  defeent  of  a  portion  of  the  intebine,  mob 
commonly  of  the  ilium,  and  often  of  the  coeeum,  or  colon,  or  omen¬ 
tum,  through  the  rings  of  the  abdominal  mufcles  into  the  groin. 
This  is  called  an  incomplete  rupture,  in  contradibin<5tion  to  the 
fcrotal  or  osChocele.  The  fign  of  an  inguinal  and  fcrotal  rup¬ 
ture  is  a  fwelling  in  the  groin,  or  in  the  upper  part  of  the  ferotum, 
beginning  at  the  opening  in  the  abdominal  mufcles,  the  appearance- 
of  which  will  depend  on  the  nature  and  quantity,  and  bate  of  it’s 
contents.  If  the  tumor  be  formed  by  a  fmall  portion  of  the  in¬ 
tebine, _  it  will  be  proportionally  fmall  ;  and  when  it  is  dibended 
with  wind,  or  inflamed,  or  has  any  degree  of  dri£lure  upon  it,  it 
will  be  renfe,  and  refill  the  impredion  of  the  finger,  and  handling 
of  it  will  occafion  pain.  But  if  there  be  no  dritture  or  inflamma¬ 
tion,  the  teniion  of  the  tumor*  whatever  be  it’s  fize,  will  be  incon- 
fiderable,  unlel's  the  patient  coughs  ;  and  no  pain  will  attend  the 
handling  of  it:  The  reduction  of  this  hernia ,  in  the  bate  lab  de- 
fcribed,,is  very  eafv,  and  requires  only  the.  mob  gentle  means  ;  the 
intebine  generally  flips  up  at  once,  and  in  it’s  return  makes  a  kind 
«t  guggling noife. 

Hernia  maria,  is  occafioned  by  the  defepnt  of  the  oyaria  through 
the  tendinous  opening  of  the  oblique  mufcles  into  the  groin.  Mr. 
Bott  mentions  a  remarkable  cafe  of  this  kind,  in  which  the  ovaria 
were  taken  away,  by  making  a  ligature  on  .  the  membranous  bag 
containing  them,  juft  below  the  tendon,  and  cutting  thefn  off.  The 
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woman  on  whom  this  operation  was  performed,  bccirfte  thinner  and 
more  mufcular;  her  breads,  which  were  before  large,  diminifhed, 
and  in  great  meafure  di'fappeared,  and  her  mendruation  ceafcd ;  but 
fre  enjoyed  good  health  after  the  operation.  . 

Hernia  vaginalis,  is  a  tumor  of  the  vagina,  formed  by  the  de* 
feent  of  the  inteflines,  and  their  preffure  on  the  peritonx-um,  be¬ 
tween  the  redlurh,  and  the  poflerior  part  of  the  uterus. 

Hernia  varicofa,  called  alfo  Cirsocele,  is  a  varicous  diftett- 
fion  of  the  fpermatic  vein',  attended  with  pain,  and  occafionally  with 
a  wafting  of  theteflicle.  Frequent  bleeding,  exercife,  and  attenu¬ 
ating  medicines,-  may  be  recommended  for  the  prevention. of  this 
difeafe  ;  and  the  pain  of  the  back  that  attends  it  may  be  relieved  by 
fufpenfion  of  the  ferotum. 

Hernia  venthtlis,  is  a  tumor  which  appears  almoft  ini  any  prfrt 
of  the  belly;  but  it  is  mob  frequently  found  in  or  between  thereftj 
mufcles,  either  above  or  below  the  navel.  The  protruded  parts 
fhould  be  reduced,  and  kepf  in  their  place  by  a  proper  bandage. 
The  tumor  which  requires  this  operation  is  feldom  bigger  than  a 
walnut ;  fo  when  there  are  the  fymptoms  of  a  birniaj  and  yet  no 
appearance  of  one  in  the  groin,  the  belly  ftiotftd  be  examifred,, 
HERNIAL/rtc,  is  formed  by  a  portion  of  the  peritonaeum,  tiiruft 
before  the  defeending  part  in  a  rupture.  This  fac  is  at  firft  fmall 
and  thin,  and  feldom  at  firft  defeends  lower  {han  the  groin,  except 
in  congenial  hernia:,' but  by  degrees  it  extends  itfelf  into  the  ferotum, 
and  as  it  enlarges  in  length,  it’s  texture  becomes  firmer  and  ftronger, 
till  in  old  age,  or  old  ruptures,  it  is  found  of  very  confiderable 
thicknefs. 

HERO,  in  the  ancient  mythology,  a  great  and  illuftejous  perfon, 
of  a  mortal  nature,  though  fuppofed  by  the  populace  to  partake  of 
immortality;  and,  after  his  death,  placed  among  the  number  of  the 
gods. 

Heroes  were  perfons  partly  of  divine  and  partly  of  human  extrac¬ 
tion,  being  begot  between  a  deity  and  a  mortal,  and  coincides  with; 
what  we  otherwife  call  a  demi-god  ;  fuch  was  Hercules,  who.  was 
the  fon  of  Jupiter  by  Alemene;  accordingly  Lucian  deferibes  a  hero 
to  be  a  medium  between  a  god  and  man,  or  rather  a  compofiuon  of 
both. 

Hero  is  alfo  ufed  in  a  more  extenfive  fenfc  for  a  great,  illuftrious, 
and  extraordinary  perfonage;  particularly  in  refpedt  of  valour,  cou¬ 
rage,  intrepidity,  and  other  military  virtues. 

E.  Bouhours  makes  this  diftindlion  between  a  hero  and  a  great 
man,  that  the  former  is  more  daring,  fierce,  and  enterprifing ;  and 
the  latter  more  prudent,  thoughtful,  and  referved.  In  this  fenfe  we 
fay,  Alexander  was  a  hero,  and  Julius  Ctefar  a  great  mam 

Hero  of  a  poem,  or  romance,  is  the  principal  perfonage,  or  cha¬ 
racter  therein. ,  See  the  article  Character.  ...  t 

I  he  hero  of  the  Iliad  is  Achilles;  of  the  Odyffey,  Ulyffes;  of  the 
Aineid,  frEneas  ;  of  Taflo’s  Jerufalem,  Godfrey  of  Bulloign  ;  of 
Milton’s  Paradife  Lob,  Adam  ;  though  Mr.  Dryden  will  have  the 
devil  to  be  Milton’^  hero,  in  regard  he  gets  the  better  of  Adam,  and 
drives  him  out  of  Paradife. 

Virgil  was  rebrained  in  the  choice  of  his  hero,  who  was  to  be  of 
the  genius  of  Augubus  ;  and  the  poet  was  in  the  condition  of  a 
painter,  who  is  obliged  to  accommodate  a  piece  of  hibory  to  tfie 
model  of  a  face  that  is  given  him.  The  chara&er  of  Homer’s  tyvo 
heroes,  as  being  diredtly  oppolite  to  his  defign,  he  has  thrown  upon 
Turnus  and  Mezentius,  who  are  the  counterparts  to  his  hero. 

It  is  a  fubjedt  of  controverfy  among  the  Critics,  whether  the  ca- 
taftrophe,  or  conclubon  of  the  adlion,  is  neceffarily  to  leave  (he 
hero  happy,  and  at'pafe  ;  or  whether  it  be  allowable  to  leave  him 
unhappy  ? 

The  general  pradlice  of  the  heroic  poets  band  for  the  firft,  We 
hxve  fcarce  one  example  of  a  hero  who  is  overcome,  and  remains 
unhappy  ;  excepting  Adam  in  Milton,  if  Adam  may,  with  pro¬ 
priety,  be  denominated  the  hero  of  the  poem.  In  tragedy,  the  cafe 
is  different.:  unhappy  cataftrophes,  according  to  Aribotle,  are  pre¬ 
ferable  to  happy  ones,  and  were  always  much  better  received  among 
the  ancients.  , 

it  is  otherwife  in  the  epopceiaj  but  yet  this  does  not  exclude  all 
unhappy  conclufions, ,  It  the  poet  propofed  his  hen  as  a  pattern 
of  perfedfion  for  imitation,,  fhe  misfortunes- falling  on  him  would 
fuit  very  ill  with  the  defign  :,i  but  this  was  doubtlefs  fartheft  from 
the  intentions  of  the  great  mafters  of  th e  epopasia.  The  only  reafon, 
perhaps,  for  this  uniform  pradlice  of  t;-hp  poets  is,  that  an  epic 
poem,  containing  an  adlion  of  more  extent  than  that  of  tragedy, 
the  reader  would  not  be  fo  well  fatisfied,  if,  after  fo  many  difficulties 
as  the  hero  is  brought  to  ftrUggle  with,  he  frould  not  at  laft  be 
brought  off,  but  perifh  roiferably.  , 

HEROIC,  fomething  belonging  to  a  hero  or  heroine.  Thus, 
Heroic  age,  that  age  or  period  of  the  world,  wherein  the  heroes, 
or  children  of  the  gods,  are  fuppofed  to  have  lived.  1 1  coincides  with 
the  fabulous  age. 

Heroic  poem,  is  that  which  deferibes  fome  extraordinary  adlion 
or  enterprize  ;  fuch  are  thofe  of  Homer,  Virgil,  Milton,  He¬ 

roic  verfe,  is  that  wherein  heroic  poems  are  ulually  compofrd  ;  or  it 
is  that  proper  for  fuch  poems. 

HEROINE,  a  woman  of  an  heroic  fpirit,  or  who  makes  the 
principal  female  perfonage  in  an  heroic  poem. 

HERON,  aide  a,  in  ornithology,  a  large  bird,  diftinguiflied  by- 
having  only  one  mtcfiinum  ceecum,  or  blind  gut,  as  is  common  to 
quadrupeds,  mob:  other  birds  having-two.  .  The  common  hcroirh as 
a  fmall  body,  always  lcaa,  and  covered  with,  a  very  thin  fkin.  It 
builds  in  trees,  and  foinctimes  in  high  cliffs  oyer  the  fea  ;  forms 
it’s  nell  of  bicks  lined  with  wool,  and  in  the  month  of  February 
lays  five  or  fix  large  eggs  of  a  pale  green  colour.  This,  bird  was 
formerly  much  efteemed  as  a  food;  it  is  remarkably  long-lived, 
fometitnes  exceeding  even  lixty  years,  The  male  is  a  very  elegant 
bird;  it’s  forehead  and  crown,  and  upper  part  of  the  neck,  are 
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white  ;  the  head  is  adorned  with  a  pendent  crefr  of  long  black 
feathers  ;  the  coverts  of  the  wings  are  of  a  light  grey  colour  ;  the 
fore  part  of  the  neck  is  white,  fpotted  with  a  double  row  of  black  ; 
the  feathers  are  white,  long,  narrow,  and  unwebbed,  and  the  fca- 
pulars  are  of  the  fame  texture,  of  a  grey  colour,  freaked  with 
white  ;  beneath  the  wings  there  is  a  bed  of  black  feathers,  which 
are  very  long  and  foft,  and  were  formerly  ufed  as  ornaments  to  the 
caps  of  the  knights  of  the  Garter;  the  bread,  belly,  and  thighs,  are 
white,  the  laft  being  daflied  with  yellow';  the  tail  is  compofed  of 
twelve  fhort  cinereous  feathers  ;  the  legs  arc  ot  a  dirtv  green,  the 
claw  s  fhort,  and  the  inner  edge  of  the  middle  claw  finely  ferrated. 
The  head  of  the  female,  which  was  formerly  fuppofed  to  be  a  dif- 
tinid  fpccies,  is  grey  ;  inftead  of  a  creft,  it  has  only  a  fhort  plume  ; 
the  fcapulars  are  grey  and  webbed,  and  the  fidcs  grew 

This  bird  is  a  very  great  devourer  of  fifh,  and  does  more  mif- 
chief  to  a  pond  than  even  an  ptter.  People  who  have  kept  herons, 
have  had  the  curiofity  to  number  out  the  fifh  they  fed  them  with 
into  a  tub  of  water,  and  counting  them  again  afterwards,  it  has  been 
found,  that  they  will  eat  fifty  moderate-fixed  dace  and  roaches  in  a 
day.  It  has  been  found,  that  in  carp  ponds,  vifited  by  this  bird, 
one  heron  will  eat  up  a  thoufand  florecarp  in  a  year,  and  will  hunt 
them  fo  clofe  as  to  let  very  few  efcape. 

A  heron  at  fiege,  is  one  handing  at  the  water-fide,  watching  for 
prey-  ,  .  .  .  .  .  .  . 

HERPES,  in  medicine,  a  bilious  pultule,  which  breaking  out  in 
different  manners  upon  the  fkin,  accordingly  receives  different  de¬ 
nominations. 

If  they  appear  fingle,  as  they  frequently  do  in  the  face,  the  bafe 
is  inflamed,  and  the  top  pointed  ;  and  having  dilcharged  a  drop  of 
matter,  the  rednefs  and  pain  go  off,  and  they  dry  away.  There  is 
another  fort  more  corrofive  and  of  greater  malignity,  w'hen  a  duller 
of  puffules  rife  in  a  ring,  accompanied  with  frnart,  and  fornetimes 
with  great  itching  ;  this  fpccies  is  termed  ferpigo,  and  vulgarly  the 
teller,  or  ring  worm. 

Another  kind  of  this  difeafe  appears  in  large  duffers  upon  the 
neck,  breaft,  loins,  Sc c.  attended  with  a  flight  fever  and  inflam¬ 
mation.  The  heads  are  white  and  mattery,  which  are  fucceeded 
by  a  fmall  round  fcab  refembling  millet  feed,  whence  it’s  name,  and 
vulgarly  called  fbingles.  See  the  article  Erysipelas. 

HERRING,  in  ichthyology,  a  fpecies  of  clupea ,  with  the  lower 
jaw  Iongeff,  and  without  any  black  fpots.  It  is  from  five  to  eight 
inches  in  length,  and  between  one  and  two  in  breadth.  It’s  fixe, 
however,  is  far  from  being  certainly  fixed  ;  fince  it  varies  not  only 
on  account  of  age,  but  according  to  the  feas  and  places  where  it  is 
caught.  The  back  is  of  a  dufky  bluifh  colour,  and  is  more  blue 
in  fpring  than  at  other  times  ;  the  fides  and  the  belly  are  of  afilvery 
white  ;  the  fin  on  the  back  itands  near  the  middle,  and  is  of  a 
whitifh  colour,  and  has  nineteen  rays  ;  thepe&oral  fins  are  whitifh,- 
ffand  low,  and  have  each  eighteen  rays  ;  the  ventral  fins  are  very 
fmall  and  white ;  the  pinna  ani  is  near  the  tail,  and  has  eighteen 
fays ;  the  tail  is  of  a  grcyifh  colour,  forked,  and  furnifhed  with 
eighteen  rays. 

We  have  been  defignedly  particularin  the  defeription  ofthis  ufe- 
ful  fifh,  the  manner  of  fifhing  and  curing  which  is  delivered  under 
fhe  article.FisHERY. 

'  Frefh  herrings,  confidered  as  a  food,  are  faid  to  be  very  good  ali¬ 
ment,  if  ufed  moderately  ;  but  if  taken  in  quantities  difproportioned 
to  the  powers  of  digeftion,  they  produce  a  putrefadlion  in  the  fto- 
machof  the  alkaline  kind,  and  are  attended  with  all  the  bad  con- 
fequences  of  highly  alealefeent  aliment :  but  pickled  herrings  are  very 
bad  aliment,  the  flefh  being  rendered  hard,  and  fcarcely  digeffible 
by  the  vital  powers :  thefe,  however,  are  lefs  injurious  than  thofe 
Which  are  faited  and  dried. 

The  parts  of  the  herring  ufed  in  medicine,  are  the  veficles  called 
aninue,  and  the  intire  fifh.  The  animee  are  faid  to  excite  urine 
taken  internally.  S  ilted  herrings  are  fornetimes  applied  to  the  foies 
of  the  feet  in  fevers,  with  an  intent  to  derive  the  humours  from  the 
head,  and  mitigate  the  febrile  heat.  The  pickle  of  herrings  is  ufed 
in  clyffers,  for  pains  in  the  hips,  and  a  dropfy  ;  externally  applied, 
it  mundifies  foetid  ulcers,  flops  the  progrefs  of  a  gangrene,  and  diffi- 
patesffrumous  fvvellings.  It  is  alfo  ol  iervice  in  a  quinfy,  if  the 
parts  afFedfed  are  anointed  with  this  and  honey' mixed  together. 

He  rring -gull,  in  ornithology,  a  bird  of  the  larus  kind,  called 
by  authors  the  great  grey  gull.  It  is  of  the  fixe  of  our  common 
duck  ;  it’s  beak  is  yellow,  and  is  narrow,  and  two  fingers  breadth 
long,  a  little  hooked  at  the  end,  and  has  on  the  lower  chap  an 
orange-coloured  fpot  ;  the  edges  of  the  eye-lids  are  red  ;  the  head, 
neck,  and  tail,  white;  the  back  and  coverts  of  the  wing  afh  co¬ 
loured  ;  the  upper  part  of  the  five  firlt  quill-feathers  are  black, 
marked  with  a  white  fpot  near  their  end  ;  the  legs  are  of  a  pale  flefh 
Colour ;  it  feeds  on  herrings  and  other  fifh,  and  is  a  very  voracious 
bird.  It  breeds  on  the  edges  of  rocks  that  hang  over  the  fea. 

HERRNHUTERS,  in  ecclefiaftical  hiftory,  the  name  of  a  re¬ 
ligious  fedt,  cailed  alfo  Moravians,  which  fprung  up  in  Upper 
Lnifatia  towards  the  beginning  of  the  18th  century.  According  to 
Mofheim,  Warburton,~and  Rimius,  from  whoje  writings  the  fol¬ 
lowing  particulars  arc  extradited,  this  fedt  was  founded  by  Nicholas 
Lewis  count  of  Zinxcndorf  ;  and  to  his  activity  and  zeal  the  pro¬ 
grefs  of  it  is  to  be  aferibed.  In  the  account  which  he  gives  of 
himfelf,  it  appears,  that  he  had  formed  a  delign,  when  only  ten 
years  old,  of  collecting  a  fmall  fociety  of  believers,  who  fhould  al¬ 
together  employ  themielvcs  in  exercifes  ot  devotion,  under  his  di¬ 
rection.  Accordingly,  when  he  became  of  age,  in  the  year  1721, 
he  fettled  at  Bertholfdorf,  a  village  in  Upper  Lufatsa,  where  lie 
was  fooh  joined  by  a  number  ot  profelytes  from  Moravia;  fb  that 
in  a  few  years  Bertholdorf  became  a  conlidcrnble  village,  having  an 
orphan  houfe,  and  other  public  buildings.  In  17x8,  thirty-four 
new  houfes  were  credted  ;  and  in  1732  the  number  ot  inhabitants 
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amounted  to  fix  hundred.  From  the  name  of  3  hill  in  the  neigh¬ 
bourhood  of  this  village,  called  the  Hutk- berg,  thefe  coloniftsgave 
their  dwel ling- place  the  appellation  of  Huth  des  Herrn,  and  after¬ 
wards  Herrnhutb,  fignifying  the  guard  and  protedtion  of  the  Lord  ; 
whence  arofe  the  denomination  of  their  febt. 

As  their  number  iricreafed,  Zinxendorf  effablifhed  a  peculiar 
difeipline  ;  dividing  his  adherents  into  different  clafles  of  married 
men,  married  women,  widowers,  widows,  maids,  bachelots,  and 
children  ;  each  clafs  being  under  the  infpedtion  of  a  diredtor,  chofcn 
by  it’s  members;  and  the  clafles  were  alfo  fubjeft  to  the  fuperin- 
tendance  of  an  elder,  co-elder,  and  vice-elder.  Particular  atten¬ 
tion  was  paid  by  thefe  feveral  clafles  to  the  inftrudfion  of  youth  ; 
and  as  a  great  part  of  their  worfliip  confided  in  finging,  they  pre¬ 
tended  that  children  were  inftrudted  in  their  religion  by  hymns. 
There  were  fome  perfons  of  both  fexes  appointed  by  rotation  to  pray 
for  the  fociety,  who  were  admonifhed  of  their  duty  by  an  inward 
feeling;  and  they  pretended  to  determine  the  divine  will  in  parti¬ 
cular  cafes  by  calling  lots.  All  matrimonial  contradfs  were  fubjedt 
to  the  diredtion  and  approbation  of  the  elders. 

This  fedt  profefled  in  their  firft  effablifhment  to  belong  to  the 
Lutheran  church  ;  but  count  Zinxendorf,  for  the  greater  credit  of 
this  new  fociety,  afterwards  pretended  that  it  was  a  revival  of  the 
ancient  Moravian  church,  or  Bohemian  brethren,  who  were  con¬ 
verted  from  popery  by  John  Hufs.  Such  was  the  origin  of  a  fedt, 
which  in  procefs  of  time  became  very  confiderable  and  extenfivc, 
and  which  adopted  tenets  and  pradtices  as  infamous  as  they  are 
Angular. 

Zinxendorf  was  denominated  the  truftee  and  guardian  of  the 
brethren  ;  in  1737  he  was  conlecrated  bifhop  of  this  fedt,  a  dignity 
which  he  retigned  in  1740.  Towards  the  dole  of  the  year  1744, 
he  was  denominated  minifier  plenipotentiary  and  crconomift  ;  and 
it  was  enadted,  that  nothing  of  importance  fhould  be  done  without 
his  confent ;  and  he  afterwards  ftyled  himfelf  the  lord  advocate  of 
the  Unitas  Fratrum.  Zinxendorf  travelled  in  perton  all  over 
Europe,  and  had  been  twice  in  America  ;  and  he  alfo  fent  miflion- 
aries  almolt  throughout  the  known  world.  It  would  be  endlels  to 
recount  the  numberlefs  artifices  which  this  fedary  made  ufe  of  to 
eltablifh  his  own  authority,  and  to  extend  the  intereft  ot  his  party. 
According  to  his  own  account,  published  in  1749,  the  fociety  had 
almoff  a  thoufand  labourers  difperfed  all  over  the  world,  who 
preached  in  fourteen  languages,  and  ninety-eight  different  eflabhfh- 
ments,  among  which  are  caflles,  that  have  twenty,  fifty,  or  ninety 
apartments.  How  far  thefe  boaffs  are  juftified  by  lad,  we  can¬ 
not  pretend  to  determine  ;  but  it  is  certain,  that  the  decline  of  this 
fed  has  been  no  lefs  fignal  and  rapid  than  it’s  progrefs. 

With  regard  to  the  tenets  of  the  Herrnhulers ,  it  may  be  obferved, 
that  at  their  firft  rife  they  profefled  to  admit  the  confeflion  of 
Augfburgh  ;  and  count  Zinxendorf  has  always  referred  to  this  con¬ 
feflion,  as  the  ftandard  of  his  dodrinc.  However,  it  is  well 
known,  that  he  advanced  the  mod  pernicious  notions,  and  recom¬ 
mended  the  moll:  abominable  practices ;  fuch  notions  and  prac¬ 
tices  as  disfigure  the  facred  truths  of  the  gofpel,  and  fap  the  foun¬ 
dations  of  morality.  The  count  himfelf  fpeaks  in  very  derogating 
terms  of  the  feripture;  and  exprelsly  alfcrts,  that  the  reading  of 
the  feripture  appears  to  him  to  be  more  dangerous  than  ufeful  to 
fociety.  To  avoid  idolatry,  he  fays,  people  ought  to  be  taken 
from  the  Father  and  Holy  Ghoft,  and  conduded  to  Chrift,  with 
whom  alune  we  have  to  do.  The  Holy  Ghoft  is  called  by  the 
Herrnhuters  the  eternal  wife  of  God,  the  mother  of  Chrift,  the 
mother  of  the  faithful,  and  of  the  church.  The  language  of  their 
devotion  is  obfeene  and  abominable  ;  and  the  ideas  excited  by  it  are 
fuch  as  no  chafte  mind  can  entertain.  In  fome  of  their  hymns  of 
devotion,  they  make  their  direct  addreffes  to  what  was  formerly 
adored  at  Lampfacus.  The  conjugal  ad  is  a  piece  of  feenery,  in 
which  the  male  reprefents  Chrift  the  hufband  of  fouls,  and.  the  fe¬ 
male  the  church  ;  and  they  adually  appointed  fuch  ceremonies,  in 
the  celebration  of  marriage,  as  fuppofe  them  to  have  intirely  given 
up  all  fenfe  of  fhame.  Count  Zinzendoif  exprelsly  declares,  that 
the  law  is  not  a  rule  of  life  to  a  believer;  that  the  moral  law  be¬ 
longs  only  to  the  Jews,  and  that  a  converted  perfon  cannot  fin 
againft  light.  We  fhall  only  add,  that  no  examples  can  be  found 
of  a  fanaticifm  more  extravagant,  and  a  myfticifrii  more  grofs  and 
fcandalous,  than  thole  of  the  Herrnhulers  ;  and  it  would  beimpof- 
fible  to  multiply  fpecimens  of  their  creed  or  devotion,  extracted 
from  the  fermons  and  waitings  of  their  founder,  without  offending 
the  chafte  reader.  See  HUKD’s  New  Hiftory  of  all  Religions. 

HEKSE,  in  fortification,  is  a  lattice  or  portcullice,  made  in  the 
form  of  a  harrow',  and  ftuck  full  of  iron  fpikes. 

It  is  ufually  hung  by  a  rope,  fattened  to  a  moulinet,  which  is 
cut  in  cafe  of  lurprize,  or  when  the  firft  gate  is  broken  with  a  pe¬ 
tard,  to  the  end  that  it  may  fall  and  flop  up  the  paflage  of  the  gate, 
or  other  entrance  of  a  fortrefs. 

Thefe  herjes  arc  alfo  often  laid  in  the  roads,  with  the  points 
upwards,  to  incommode  the  march  both  of  thehorfe  and  infantry. 

HERSILLON,  in  the  military  art,  a  fort  of  beam,  See.  between 
ten  and  twelve  feet  long,  whofe  two  fides  are  full  of  fpikes,  to  in¬ 
commode  bothhorfe  and  foot. 

The  word  is  a  diminutive  of  the  preceding. 

HESPER,  Hefperus ,  in  aftronomy,  the  evening  ftar,  Venus  being 
fo  called  when  file  fets  after  the  fun. 

HESPERIDES,  in  the  ancient  mythology,  w'ere  the  daughters 
of  Hefperus,  which  were  three  in  number,  iTgle,  Arethufa,  and 
Hefperethufa.  - 

HRTEROCLITE,  in  grammar,  an  irregular  or  anomalous 
■word  ;  which  either  in  declenlion,  conjugation,  or  regimen,  deviates 
from  the  ordinary  rules  of  grammar. 

The  w'ord  is  Greek  hepoxhiTov,  formed  of  irtfCf,  alter,  another, 
different,  and  «Aiv«,  I  decline. 

13  I  HETERODOX, 
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HETERODOX,  in  polemical  theology,  fomething  that  is  con¬ 
trary  to  the  faith  or  doctrine  eftablifhed  in  the  true  church.  It  is 
oppofed  to  orthodox. 

Heterodox,  heterodoxy  in  botany,  that  fet  of  fyflematical  writers 
on  this  fcience,  who  formed  their  diftributions  and  dalles,  not  on 
the  parts  of  frudlification,  but  on  the  lhape  of  their  leaves  or  roots  ; 
or  ranged  their  names  alphabetically. 

HRTERODROMUS  veciis,  in  mechanics,  a  lever  wherein  the 
fulcrum,  or  point  of  fuipenlion,  is  between  the  weight  and  the 
power.'1  This  is  what  wre  otherwife  call  a  lever  of  the  firft  kind. 
Such  is  that  reprefented  in  Plate  24,  fig.  1. 

HETEROGENEITY,  in  phyfics,  the  quality  or  difpofition 
which  denominates  a  thing  heterogeneous. 

The  w'ord  is  alfo  ufed  for  the  heterogeneous  parts  themfelves  :  in 
which  fenfe,  the  heterogeneities  of  a  body  are  the  fame  thing  with 
the  impurities  thereof.  It  is  a  term  of  a  very  lax  fignification,  and 
brought  by  the  chemifts  to  ferve  almoft  for  every  thing  they  do  not 
underftand  ;  fo  that  all  difagreement,  or  inaptitude  to  mixture 
between  any  bodies,  is  imputed  to  the  heterogeneity  of  their  parts. 

HETEROGENEOUS,  or  Heterogeneal,  literally  imports 
fomething  of  a  different  nature,  or  that  confifts  of  parts  of  different 
or  diflimilarkinds. 

Heterogeneous,  in  mechanics,  is  particularly  applied  to  thofe 
bodies,  whofe  denlity  is  unequal  in  different  parts  of  their  bulk  ;  or 
they  are  fuch,  whofe  gravities  in  different  parts  are  not  propor¬ 
tionable  to  the  bulks  thereof. 

Bodies  equally  denfe,  or  folid  in  every  part,  or  whofe  gravity  is 
proportionable  to  their  bulk,  are  faid  to  b e  homogeneous.  Hetero¬ 
geneous  light,  is  that  which  confifts  of  parts  or  rays  of  different  re- 
frangibility,  inflexibility ,  and  colour.  Heterogeneous  quantities,  are 
thofe  which  are  of  fuch  different  kind  and  confideration,  as  that 
one  of  them,  taken  any  number  of  times,  never  equals  or  exceeds 
the  other.  Heterogeneous  furels,  are  fuch  as  have  different  radical 
figns  ;  as  y'  a  a,  and  3  ■p/  b  b  ;  5  \/  9,  and  7  \/  19. 

How  to  reduce  the  heterogeneous  Jurds  to  homogeneous  ones,  fee 
under  the  article  Surds. 

HETEROSC1I,  (of  different,  and  cm  «,  fhadow',)  in  geo¬ 
graphy,  a  term  vulgarly  applied  to  thofe  inhabitants  of  the  earth, 
whofe  fhadow  at  noontide  is  always  projected  the  fame  way,  either 
northward,  or  fouthward.  In  this  fenfe,  the  inhabitants  of  the 
temperate  zones  are  denominated  heterojeii.  See  Zone.  Heterojcti, 
however,  in  flri&nefs,  and  according  to  the  origin  and  reafojj  of 
the  word,  is  a  term  of  relation,  and  denotes  thofe  inhabitants 
which,  during  the  whole  year,  have  their  noon-tide  fhadows  pro¬ 
jected  different  ways  from  each  other. 

HEWHOLE,  or  high-hoo,  the  common  green  wood  -pecker, 
called  hewhole,  from  it’s  making  holes  in  trees. 

HEXACHORD,  (of  fix,  and  x°$n,  chord,  or  firing,)  in 
the  ancient  mufic,  a  concord  commonly  called  by  the  moderns  a 
lixth. 

The  hexachord  is  twofold,  the  greater  and  leffer.  The  greater 
hexachord  is  compofed  of  two  greater  tones,  two  leffer  tones,  and 
one  greater  femitone  ;  which  make  five  intervals. 

The  leffer  hexachord  confifts  only  of  two  greater  tones,  one  leffer 
tone,  and  two  greater  femitones. 

The  proportion  of  the  former,  in  numbers,  is  as  3  to  5  ;  and 
that  of  the  other,  as  5  to  8. 

In  the  table  inferred  under  the  head  Interval,  wre  have  re- 
firained  the  term  hexachord  to  fignify  the  fixth  of  the  Greek  fcale, 
which  is  not  a  true  fixth  major,  but  a  comma  more,  being  a  tone 
major  above  the  fifth. 

HEXAEDRON,  or  Hexahedron,  (of  l|,  fix,  and  feat,) 
in  geometry,  one  of  the  five  regular  bodies,  popularly  called  a  cube. 

The  fquare  of  the  fide  of  a  hexahedron  is  in  a  fubtriple  ratio  to 
the  fquare  of  the  diameter  of  the  circumfcribed  fphere.  Hence, 
the  fide  of  the  hexahedron  is  to  the  fide  of  the  fphere  it  is  inferibed 
in,  as  one  to  the  -f  3  ;  and,  confequently,  it  is  incommenfurable 
to  it. 

HEXAGON,  (of  ii,  fix,  and  yuvta,  angle,)  in  geometry,  a  figure 
of  fix  fides,  and  as  many  angles. 

If  thefe  fides  and  angles  be  equal,  it  is  called  a  regular  hexagon. 

The  fide  of  a  hexagon  isdemonftrated  to  be  equal  to  the  radius  of 
a  circle  circumfcribeci  about  the  fame. 

Hence,  a  regular  hexagon  is  inferibed  in  a  circle,  by  fetting  the 
radius  off'  fix  times  upon  the  periphery. 

1  o  deferibe  a  hexagon  on  a  given  line  A  B  (Plate  too,  fig.  23,) 
draw  an  equilateral  triangle  ACB,^the  vertex  C  will  be  the  center 
of  a  circle,  which  will  circumferibe  the  hexagon  required. 

Hexagon,  in  fortification,  isa  fortrefs  with  fix  baftions. 

HEXAMETER,  (of  e*,  fix,  and  /xETpov,  meafure,  foot,)  in  the 
ancient  poetry,  a  verfe  confiding  of  fix  feet. 

1  he  firft  four  feet  of  an  hexameter  may  be  indifferently  either 
dactyls,  or  fpondees  ;  but  the  lalt  foot,  in  ltridtnefs,  is  always  to  be 
alpondee,  and  the  laft  but  one  a  daftyl.  Such  is  that  of  Homer, 

Efj  ui'aq  //.  0foj  enSluov  oft/xa. 

And  that  of  Virgil, 

D if  cite  jujlit  iam  moniti,  &  non  temnere  divos. 

Hexameter  verfes  are  divided  into  heroic;  which  are  to  be  grave 
and  majeftical,  fuitable  to  the  dignity  of  heroic  poetry  ;  and  fati- 
rtcal,  which  may  be  more  loofe  and  negligent,  as  thofe  of  the 
epiftles  of  Horace. 

Epic  poems,  as  the  Iliad,  Odyffey,  ./Eneid,  &c.  conhft  of  hex¬ 
ameter  veTfes  alone ;  elegies  and  epiftles  ordinarily  confift,  alternately, 
of  hexameters  and  pentameters. 

HEXAM1LION,  Hexamili,  or  Hexamilium,  inantiquity, 
a  celebrated  vv^ll,  built  by  the  emperor  Emanuel,  in  1413,  over  the 


ifthmus  of  Corinth,  to  defend  Peloponnefus  from  the  incurfions  of 
the  Barbarians.  It  was  deftroyed  by  Amurath  II.  in  1424,  andre- 
ftored  by  the  Venetians,  in  1493. 

HEXANDRIA,  in  botany,  the  fixth  clafs  of  plants  with  her¬ 
maphrodite  flowers,  and  fix  ltamina  or  male  parts  in  each,  which 
are  in  fome  plants  all  of  the  fame  length,  and  in  others  alternately 
one  and  another  longer. 

HIATUS,  a  Latin  term,  properly  fignifying an  opening,  chafm, 
or  gap  ;  but  it  is  particularly  applied  to  thofe  verfes,  where  one  word 
ends  with  a  vowel,  and  the  following  word  begins  with  one,  and 
thereby  occafion  the  mouth  to  be  more  opened,  and  the  found  to  be 
very  harfh  ;  as  in  <:<  *  *■ 

Tho'  oft  the  car  the  open  vowels  tire. 

This  clafhing  of  vowels,  fo  difagreeable  to  the' ear,  is  called  an 
hiatus,  in  profe  as  well  as  verfe.— 

I  he  term  hiatus  is  alfo  ufed  in  fpeaking  of  manuferipts,  to  de¬ 
note  their  defe&s,  or  the  parts  that  have  been  loft  or  effaced. 

HICCUP,  or  Hiccough,  Jingultus,! in  phyfic,  a  fpafmodic, 
convullive,  interrupted,  and  uneafy  concuffion  of  the  diaphragm  and 
fome  o-f  the  parts  affixed  to  it,  made  in  infpiration,  and  accompa¬ 
nied  with  a  fonorous  explofion  of  the  air  through  the  mouth. 

Hiccups  are  divided  into  two  fpecies  ;  the  former,  when  the  im¬ 
mediate  caufeof  the  diforder  is  lodged  in  the  diaphragm  itfelf;  and 
the  latter,  when  the  caufe  refides  in  the  ftomach,  whofe  vellication 
is  propagated  to  the  diaphragm. 

The  weaker  the  nervous  fyftem,  the  more  readily  any  perfon  is 
feized  with  this  diforder.  Hence  infants,  children,  and  old  people, 
are  more  fubjeCft  to  the  hicqup  than  others  ;  fo  that  they  eafily  fall 
into  that  tranlitory  fpecies  of  the  diforder,  which  ,s  produced  by  a 
refrigeration  of  the  ftomach,  eating  greedily,  or  drinking  exceflively 
of  cold  liquors ;  or  laughter.  But  the  more  remote  caufes  which 
concur  to  promote  a  morbid  hiccup,  which  requires  the  phyfician’s 
aid,  ealily  exert  their  influence  on  fuch  perfons,  and  are  as  fol¬ 
low  : 

This  diforder  then  is  readily  produced  by  a  cold  moifture,  efpe-’ 
cially  when  the  patient  is  hot. 

Aliments  either  of  a  bad  .qualify,  or  ufed  in  too  large  a  quantity,  ' 
produce  an  hiccup. 

Whatever  aliments  are  either  too  acrid  of  themfelves,  or  from 
various  caufes  degenerate  within  the  ftomach  into  acrid  and  vifeid  ’ 
fordes,  capable  of  vellicating  it’s  coats,  produce  a  more  orlefs  vio¬ 
lent  hiccup. 

Acrid  and  corrupted  humours,  impregnated  with  many  faline 
parts,  and  adding  on  the  diaphragm,  excite  the  quickeft  and  gene¬ 
rally  fatal  exagitations  of  it. 

An  acute  hiccup  is  the  concomitant  of  fuch  diforders  as  have  a 
quick  and  fpeedy  termination,  of  which  the  moft  confiderable  arc 
inflammations  of  the  more  noble  parts  of  the  vifeera. 

An  hiccup  generally  accompanies  continual,  malignant,  and  exafi- 
thematous  fevers,  when  various  remote  caufes  concur  to  it’s  pro¬ 
duction. 

To  the  acute  hiccups  of  a  dubious  event,  we  muft  alfo  refer  thofe 
which  fucceed  inanition,  or  too  large  an  excretion  of  the  humours^ 

A  chronical  hiccup  fometimes  rifes  from  a  peccant  ftate  of  the 

blood  and  humours,  and  from  the  faults  or  bad  conformation  of  the 

bony  parts  furrounding  the  breaft. 

Every  hiccup  does  not  require  a  cure  ;  but  a  morbid  hiccup  calls 
for  the  abidance  of  the  phyfician,  as  hath  been  already  obferved, 
who  is  principally  to  follow  three  intentions  of  cure  ;  the  firft  is,  to 
mitigate  and  allay  the  preternatural,  fpafmodic,  and  convulfive  mo¬ 
tions;  the  fecond1  is,  to  remove  the  material  caufes;  and  the  third  is, 
to  reftore  the  parts  affe&ed  and  weakened. 

The  firft  intention  is  anfwered  by  gentle  antifpafmodic  and  ano¬ 
dyne  lubftances,  as  amber,  cinnamon,  faffron,  and  caftor.  An 
ounce  and  a  half  of  the  oil  of  fweet  almonds,  mixed  with  a  few 
drops  of  the  di (tilled  oil  of  dill,  is  by  fome  thought  afpeeific  for  the 
hiccup. 

But  the  phyfician  is  chiefly  to  purfue  the  fecond  intention,  which 
is,  to  remove  the  material  caufes.  The  peccant  matter  is  therefore 
to  be  duly  conceded,  and  then  to  be  eliminated  either  by  vomit  or 
ftool ;  the  former  is  anfwered  by  four  or  fix  grains  of  the  powder  of 
fquills,  mixed  with  three  grains  of  purified  nitre  ;» and  the  latter  by 
preparations  bf  manna  and  rhubarb. 

The  celebrated  Sydenham  tells  us,  that  he  has  cured  people  in 
years  of  this  diforder,  by  giving  them  two  drams  of  diafeordium  at  a 
dofe,  when  the  feeds  of  dill  andother  celebrated  fpecificshave  proved 
ineffectual. 

Fuller  declares,  that  he  does  not  know  a  better  medicine  than  the 
julep  of  mufk  ;  and  Allen  fays,  that  this  affords,  one  would  almoft 
think,  fupernatural  affiftance. 

The  fymptomatic  kinds  of  hiccup  are  attended  with  flatulence,  and 
are  ufually  relieved  by  the  fp.  vol.  foetid,  to  which  a  final!  quantity 
of  the  tinCt.  Theb.  may  be  added.  Thejulap.  e.  mofeh.  is  of  excel¬ 
lent  fcrvice.  And  when  this  diforder  is  obftinate,  mufk  ffiould  be 
given  in  dofes  from  gr.  ten  to  twenty,  made  up  into  the  form  of  a 
bolus.  The  fp.  nitri  D.  may  be  often  given  in  fmall  dofes. 

When  it  happens  in  weak  ftomachs  from  a  full  meal,  or  hard 
.flatulent  aliment,  relief  is  generally  obtained  by  a  glafs  of  good  wine, 
or  of  tepid  water,  with  an  equal  quantity  of  fome  fpirituous  liquor. 

If  acid  crudities  in  the  flomach  are  the  caufc,  give  abforbents  and 
the  bark,  with  warm  bitters. 

When  irritating  poifons  are  the  caufe,  befides  emetics,  plenty  of 
W'armmilk,  and  frequent  dofes  of  fweet  oil,  will  be  ufeful. 

If  indigefted  aliment  is  the  caufe,  a  table  fpoonful  of  fharp  vinegar 
will  often  relieve. 

Emetics  and  fternutatories  often  effeCt  a  cure. 

When  the  diforder  is  idiopathic,  purgatives  mixt  with  opiates,  fo 
5  that 
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ORDERS  OF  FLOWERS. 
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that  a  moderate  dofe  of  the  compofirion  may  loofen  the  belly,  are 
the  mofl  efficacious. 

HIDE,  the  (kin  of  a  bead  ;  particularly  of  a  bullock  or  cow. 

Hide -bound,  a  diftemper  in  horfes.  Refer  to  Syftem  of  Far¬ 
riery.  Trees  are  faid  to  be  hide-bound,  when  the  bark  flicks  too 
dole. 

HIERA  PICRA,  in  pharmacy,  a  powder  prepared  in  the  fol¬ 
lowing  manner  :  Take  of  the  gum  extracted  from  foccotorine 
aloes,  one  pound  ;  ot  wintcr’s-bark,  fo  called,  three  ounces  ;  pow¬ 
der  them  feparately,  and  then  mix  them. 

Hiera picru  was  originally  a  kind  of  ele&uary,  firfl  deferibed  by 
Galen,  compofed  of  aloes,  cinnamon,  afarabacca,  fpica  nardi,  faftron, 
and  maflic,  made  up  with  honey,  or  fyrupof  violets  and  honey. 

A  fpecies  of  hiera  picra ,  according  to  Quincy,  is  made  thus : 
Take  of  cinnamon,  zedoary,  afarum,  the  lefler  cardamom  feeds, 
and  faftron,  of  each  fix  drams ;  cochineal,  a  fcruplc ;  of  the  beft  aloes, 
twelve  ounces ;  and  let  them  all  be  made  into  a  powder  together. 

A  compound  fort,  confifling  of  colocynth,  opopanax,  ariftolochia 
rotunda,  agaric,  and  other  ingredients,  is  ufed  in  epilepfies,  apo¬ 
plexies,  palfies,  and  lethargies  ;  to  excite  the  menfes.  and  promote 
the  expulfion  of  the  after-birth. 

HIERARCHY,  in  theology,  denotes  the  order  or  fubordination 
among  the  feveral  choirs  or  ranks  of  angels. 

Some  of  the  rabbins  reckon  four,  others  ten,  orders  or  ranks  of 
angels  ;  and  give  them  different  names,  accordingto  their  different 
degrees  of  power  and  knowledge.  Dionyfius  the  Areopagite,  the 
French  jefuit  Cellot,  and  many  others,  have  gone  fo  far  as  to  fettle 
a  kind  of  ceremonial,  or  rule,  for  the  precedency  of  angels  ;  as 
feraphim,  cherubim,  thrones,  dominions,  principalities,  powers, 
virtues,  &c.  ,  „  • 

Hierarchy  likewife  denotes  the  fubordination  of  the  clergy, 
ecciefiaflical  polity,  or  the  conftitution  and  government  of  the 
Chriftian  church,  conlidered  as  a  fociety. 

Archbifliops,  bifhops,  priefts,  and  deacons,  compofe  the  hierarchy 
of  the  church  of  England.  In  that  of  Rome,  the  pope  has  a  place 
at  the  head  of  the  hierarchy. 

HIEROGLYPHICS,  in  antiquity,  myftical  chara£lers,  or  fym- 
bols,  in  ufe  among  the  Egyptians,  and  that  as  well  in  their  writings 
as  inferiptions  ;  being  the  figures  of  various  animals,  the  parts  of 
human  bodies,  and  mechanical  inflruments. 

But  befides  the  hieroglyphics  in  common  ufe  among  the  people,  the 
prielts  had  certain  myftical  characters,  in  which  they  wrapped  up 
and  concealed  their  doctrines  from  the  vulgar.  It  is  faid,  that  thefe 
fomething  refcrnblcd  the  Chinefe  characters,  and  that  they  were  the 
invention  of  Hermes.  Sir  John  Marfham  conjcCtures,  that  the  ufe 
of  th efe  hieroglyphical  figures  of  animals,  introduced  the  ftrange  wor- 
Ihip  paid  them  by  that  nation  ;  for  as  thefe  figures  were  made  choice 
of,  according  to  the  refpeCtive  qualities  of  each  animal,  to  exprefs 
the  qualities  and  dignity  of  the  perfons  reprefented  by  them,  who 
were  generally  their  gods,  princes,  and  great  men,  and  being  placed 
in  their  temples,  as  the  images  of  their  deities  ;  hence  they  came  to 
pay  a  fuperttitious  veneration  to  the  animals  themfelves. 

The  meaning  of  a  few  of  thefe  hieroglyphics  has  been  preferved  by 
ancient  writers.  Thus  we  are  told,  they  reprefented  the  fupreme 
Deity  by  a  ferpent  with  the  head  of  a  hawk.  The  hawk  itfelf  was 
the  hieroglyphic  of  Ofiris  ;  the  river-horfe,  of'Typhon  ;  the  dog,  of 
Mercury  ;  the  catrof  the  moon,  or  Diana  ;  the  beetle,  of  a  coura¬ 
geous  warrior  ;  a  new-born  child,  of  the  rifing  fun. 

St.John,  St.  Paul,  St.  Denis  the  Areopagite,  frequently  make  a 
eomparifon  between  God  and  the  Sun ;  which  was  alfo  the  hieroglyphic 
of  truth,  nothing  being  more  proper  than  the  fun  to  fignify  light, 
fince  himfelf  is  the  fource  of  light.  The  fun  was  alfo  an  hieroglyphic 
of  the  fupreme  Being  ;  and,  among  the  Romans,  an  hieroglyphic  of 
the  fovereign  majefty  of  the  empire.  A  great  variety  of  hierogly¬ 
phic  and  emblematical  characters,  particularly  thofe  mofl  remark¬ 
able  in  the  Egyptian  theology,  are  reprefented  in  the  annexed 
Plate  138. 

According  to  biihop  Warburton,  the  firfl  kind  of  hieroglyphics 
were  mere  pictures;  beca  ufe  the  mofl  natural  w'ay  of  communicating 
our.  conceptions  by  marks  or  figures  w’as  by  tracing  out  the  images 
of  things  :  and  this  is  aCtually  verified  in  the  cafe  of  the  Mexicans, 
whofe  only  method  of  writing  their  laws  and  hiltory  was  by  this 
picture  writing.  But  the  hieroglyphics  invented  by  the  Egyptians, 
were  an  improvement  on  this  rude  and  inconvenient  efiay  towards 
writing;  for  theynbontrived  to  make  them  both  pictures  and  cha¬ 
racters:  in  order  to  effeCt  this  improvement,  they  were  obliged  to 
proceed  gradually,  by  firfl  making  the  principal  circumftance  of  the 
fubjeCt  ftandfor  the  whole,  as  in  the  hieroglyphics  of  Horapollo,  which 
reprefent  a  battle  of  two  armies  in  array  by  two  hands,  one  holding  a 
fhield,  and  the  other  a  bow  ;  then  putting  the  inftrument  of  the 
thing,  whether  real  or  metaphorical,  for  the  thing  itfelf ;  as  an  eye 
and  lcepter  to  reprefent  a  monarch,  a  flfip  and  pilot  the  governor  of 
the  univerfe,  &c.  and  finally,  by  making  one  thing  ftand  for  or  re¬ 
prefent  another,  where  their  obfervations  of  nature  or  traditional 
fuperflitions  led  them  to  difeover  or  imagine  any  refemblance  :  thus, 
the  univerfe  was  defigned  by  a  ferpent  in  a  circle,  whofe  variegated 
fpots  denoted  the  (tars  ;  and  a  man  who  had  nohly  furmounted  his 
misfortune  was  reprefented  by  the  (kin  of  the  hyaena,  becaufe  this 
wasfuppofed  to  furnifh  an  invulnerable  defence  in  battle. 

HIEROGRAMMATISTS,  isfoyfawxalst;,  i.  e.  holy  regifters, 
were  an  order  of  prielts  among  the  ancient  Egyptians,  who  prefided 
over  learning  and  religion. 

The  hierogrammatei  iiad  the  care  of  the  hicroglophics,  and  were 
the  expolitors  ot  religious  doCtrines  and  opinions.  1  hey  were 
looked  upon  asa  kind  of  prophets,  and  it  is  pretended  that  one  of 
them  predicted  to  an  Egyptian  king,  that  an  Ilraelite  (meaning 
Moles)  eminent  for  his  qualifications  and  achievements,  would 
ietfen  and  deprefs  the  Egyptian  monarchy. 


HIEROLOGY,  denotes  a  difeourfe  on  facred  things  :  the  term  1 
was  "alfo  ufed  for  the  nuptial  benediction. 

HIEROSCOPY,  a  kind  of  divination,  the  fame  with  Hiero- 

M  ANCY. 

HIGH,  a/tus,  a  term  of  relation,  implying  that  a  certain  thing 
is  fuperior  to,  or  above  another:  thus  we  fay,  a  high  mountain, 
the  high  court  of  parliament,  high  relievo,  &c. 

High  and  Dry,  is  a  phrafe,  among  feamen,  denoting  the  fitu- 
ation  of  a  (hip  when  (he  has  run  aground,  fo  as  to  be  feen  dry  upon 
the  ftrand. 

High  Dutch ,  is  the  German  tongue  in  it’s  greateft  purity,  as 
fpoken  in  Mifnia,  &c.  See  Teutonic,  &c. 

High  operation,  in  furgery,  is  a  method  of  extracting  the  (tone  ; 
thus  called,  becaufe  the  ltone  is  taken  out  at  the  upper  part  of  the 
bladder. 

High -water,  is  that  Rate  of  the  tides  when  they  ceafe  to  flow 
4p,  or  the  greateft  height  of  the  flood-tide. 

High -way,  via  regia,  a  free  paftage  for  the  king’s  fubjeCts  ;  on 
which  account  it  is  called  the  king’s  high-way,  though  the  freehold 
of  the  foil  belongs  to  the  lord  of  ihe  manor,  or  the  owner  of  the 
land.  Thofe  ways  that  lead  from  one  town  to  another,  and  fuch 
as  are  drift  or  cart-wavs,  and  are  for  all  travellers  in  great  roads, 
or  that  communicate  with  them,  are  high-ways  only  ;  and  their  re¬ 
paration  is  under  the  care  of  furveyors. 

A  river  alfo  that  is  common  to  all  men,  is  alfo  called  a  high -way. 

Where  a  high-way  lies  within  a  parifli,  the  parifli  is  bound  to 
repair  it)  unlefs  it  appears  that  the  fame  ought  to  be  repaired  by 
fome  particular  perfon,  either  by  reafon  of  tenure  or  prefeription. 
At  common  law  it  is  faid,  that  all  the  country  ought  to  make  good 
the  reparations  of  a  high-way,  where  no  particular  perfons  are  bound 
to  do  it,  becaufe  the  whole  country  have  their  eafe  and  pallage  by 
that  way. 

By  the  ftatute  2  &  3  Phil.  &  Mary,  c.  8.  it  is  enaCted,  that  eon- 
ftables  and  churchwardens  of  parifties,  calling  the.  parilhioners  to¬ 
gether,  (hall  yearly  felc-Ct  two  honell  perfons  to  be  furveyors  of  the 
high-ways ,  who  are  thereby  authorized  to  order  and  direCl  the  per¬ 
fons  and  carriages  employed  in  amending  them  :  and  the  perfons  fo 
chofen  are  to  take  upon  them  the  execution  of  the  office,  on  pain  of 
forfeiting  20 s.  The  fame  ftatute  has  farther  ordained,  that  certain 
days  (hall  be  appointed  for  working  on  the  repairs  of  higk-voays,  on 
which  every  perfon  having  a  plough-land,  or  keeping  a  draught  or 
plough,  is  to  fend  out  one  cart,  provided  with  horfes,  tools,  See. 
and  two  able  men  attending;  alfo  clergymen,  keeping  a  coach  and 
horfes,  fliall  be  obliged  to  fend  out  a  team,  or  (hall  forfeit  iox.  for 
every  default  therein  ;  and  every  houfh'older  or  cottager  fhall  work 
on  the  faid  days,  for  the  amendment  of  the  high-ways,  under  the 
penalty  of  ir.  6 d.  a  day,  leviable  by  dillrefs,  6c. c. 

On  oath  made  by  the  furveyors,  of  fums  expended  in  repairing 
any  high -way,  juftices  of  peace  may  order  them  a  rate  not  exceeding 
6d.  in  the  pound  ;  hut  the  money  thus  railed  (hall  not  excufe  work¬ 
ing  on  the  high-ways,  where  the  ftatute-work  and  labour  has  not 
been  performed,  3 and  4  W.  &M. 

If  a  high-way  leading  through  a  field  is  out  of  repair,  travellers 
may  juftify  going  out  of  the  track,  though  there  be  corn  fown  ;  and 
in  cafe  a  high-way  is  not  fufficient,  any  pafienger  may  break  down 
the  inclofure,  and  go  over  the  land  adjoining,  till  a  fufficient  way 
be  made. 

All  manner  of  injuries  to  high-ways,  that  render  them  lefs  com¬ 
modious  to  travellers  are  deemed  nuifances  ;  fuch  as  laying  logs  of 
timber  in  them,  erefling  gates  or  making  hedges  acrofs  them,  per¬ 
mitting  boughs  of  trees  to  hang  over  them,  &c. 

Perfons  negledting  to  fcour  their  ditches,  whereby  the  ways  are 
dangerous,  after  thirty  days  notice  given  by  the  furveyors,  are  liable 
to  the  forfeiture  of  2s.  6d.  for  every  eight  yards  not  fcoured  ;  and 
not  under  20X.  or  exceeding  5 /.  if  they  permit  foil  to  lie  in  the  high¬ 
ways,  Geo.  1.  cap.  52. 

Polls  with  inferiptions  ought  to  be  fet  up  by  furveyors,  where 
two  or  more  crofs  rq*tds  meet,  as  a  direction  to  travellers  to  the 
next  market-towns,  on  the  penalty  of  10s.  8  and  9  W.  III.  7  Geo. 
H.  c.  9. 

The  expences  of  making,  repairing,  &c.  high-ways,  are  defrayed 
by  equal  aftelfments,  made  by  a  warrant  of  the  juftices,  at  a  fpecial 
feffions,  on  all  occupiers  of  lands,  tenements,  woods,  tithes,  and 
hereditaments  ;  provided  that  no  fuch  afleflment  in  one  year  (hall 
exceed  6 d.  in  the  pound.  In  extraordinary  cafes,  another  afleiiment 
may  be  made,  provided  this  and  the  preceding  fhall  not  in  any  one 
year  exceed  the  rate  of  9 d.  in  the  pound. 

HiGH-woy-men,  are  robbers  on  the  high-way ;  for  the  apprehend¬ 
ing  and  taking  of  whom  a  reward  of  40/.  is  given  by  flat.  4  &  5 
W.&  M.  and  by  ftatute  8  Geo.  II  16,  10/.  is  fuperadded,  to  be 
paid  by  the  hundred  indemnified  by  fuch  taking. 

HIGHNESS,  a  title  given  to  princes.  Before  king  J  ames  I. 
the  kings  of  England  had  no  other  title  but  that  bf  highnefs  ;  which 
was  alfo  the  cafe  of  the  kings  of  Spain  before  Charles  V.  At  prefent, 
every  fonot  a  crowned  head  is  ftyled  royal  highnefs,  as  theele&or  of 
Germany  is  electoral  highnefs.  The  prince  of  Conde  firfl  took  the 
title  of  Mofl  ferene  highnefs. 

H1GLER,  a  pcrlcn  who  carries  about,  and  fells  by  retail,  fmall 
articles  of  provifions,  &c.  The  ftatute  laws  lay  higlers  under  various 
reltraints. 

HIN,  a  Hebrew  meafure,  containing  the  fixth  part  of  an  epha  ; 
or  one  wine  gallon  and  two  pints. 

HIND,  a  female  flag  of  the  third  year.  See  Hunting. 

Ih^D-calf,  a  female  hart  of  the  firfl  year.  She  fawns  in  April 
and  May.  Her  fleffi  is  foftcr  than  that  of  a  hart,  but  notfo  favourv, 
and  is  dreft  after  the  fame  manner.  If  it  be  roafted,  it  ought  to  te 
larded,  dipt  in  a  marinade  or  pickle,  and  moiftened  while  it  is 
roafting.  Sec  Hunting.  ,  J. 
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HINE,  or  Hind,  in  the  Saxon  language,  fignifies  a  fervant,  or 
one  of  the  family  ;  but  is  now  taken  in  a  more  reltriclive  ten  e,  or 
a  fervant  at  hulbandry  ;  and  the  mailer  bine  is  he  that  overlees  the 

reft.  \ 

HINGES,  in  building thofe  neceflary  iron  ligaments,  by  means 
whereof  doors,  lids,  folds  of  tables,  &c.  make  them  motiun,  whe¬ 
ther  of  opening,  (hutting  or  folding. 

The  fpecies  of  binges  are  many,  viz.  bed,  box,  butts,  cafement ; 
calling, chert, coach, de(k,  dove-tails, elfes,  folding,  garnets, weighty, 
fide,  fide  with  riling  joints,  fide  with  fquares,  (crew,  feuttlc,  mut¬ 
ter;  trunk  of  ftindry  forts,  and  hook  and  eye  hinges. 

HIP,  in  the  materia  medica,  the  fruit  of  the  cynofbatus  lhrub, 


wild  briar,  hip-tree,  or  dog-rose. 

Hips  are  agreeably  dulco-acid,  and  (land  recommended  as  cooling 
reflrlngents,  in  bilious  fluxes,  (harpnefs  of  urine,  and  hot  indilpoli- 
tions  of  the  (tomach ;  but  they  are  but  little  uled  in  the  (hops,  except 
in  the  conferve,  which  isa  very  plealant  one,  and  made  of  the  frefy^ 
pulp,  by  mixing  three  ounces  of  it  with  five  ot  fine  fugar. 

Hi  v-jhot,  a  diforder  of  a  horfe,  when  he  has  wrung  or  fprained  his 
haunches,  or  hips,  fo  as  to  relax  the  ligaments  that  are  to  keep  the 
bone  in  it’s  due  place. 

Hips,  in  building,  are  thofe  pieces  of  timber,  placed  at  the  cor¬ 
ners  of  a  roof. 

The  hips  arc  much  longer  than  the  rafters,  on  account  of  their 
oblique  pofition,  and  are  placed  not  with  a  right  or  fquare  angle, 
but  a  very  oblique  one ;  and  by  confcquence  are  not,  at  lead  ought 
not  to  be,  fquare  at  any  angle  (as  rafters  arc  at  all),  but  level  at  every 
one  of  them  ;  and  which  is  yet  more,  as  rafters  have  but  four 
planes,  thefe  commonly  have  five. 

They  are  commonly,  by  country  workmen,  called  corners :  fome 
call  them  principal  rafters ,  and  others  Jlcepers.  Indeed,  hips  and 
(leepers  are  much  the  fame  ;  only  the  fleepers  lie  in  the  valleys,  and 
join  at  the  top  with  the  hip;  but  thofe  furfaces  or  planes,  which 
make  the  back  of  the  kip,  are  the  under  Tides  of  the  deeper. 

The  backs  of  a  hip  are  thofe  two  fuperficies,  or  planes,  on  the 
outfide  of  the  hip,  which  lie  parallel,  both  in  refpedl  to  their  length 
and  breadth,  with  the  fuperficies  of  the  adjoining  fide,  and  end  of 
the  roof. 

Hip -mould,  is  by  fome  ufed  for  the  back  of  the  hip.  Others  un- 
derfland  it  as  a  prototype,  or  pattern,  commonly  made  of  a  piece  of 
thinwaifeot;  by  which  the  back  and  the  iides  of  the  hip  are  fet 
out. 


Hip -roof,  among  builders,  called  alfo  Italian  roof,  is  a.  roof,  which 
has  neither  gable-head,  nor (bread-head,  nor  jirken-head  ;  which 
laft  are  both  gable  and  hip  at  the  fame  end.  A  hip-roof  has  rafters  as 
long,  and  with  the  angles  at  the  foot,  &c.  at  the  ends  of  buildings, 
as  it  has  at  the  fides  ;  and  the  feet  of  the  rafters  on  the  ends  of  fuch 
buildings  as  have  hip-roofs ,  fland  on  the  fame  plane,  viz.  parallel 
with  the  horizon,  and  at  the  fame  height  from  the  foundation,  with 
rafters  on  the  fides  of  the  roof. 

HIPPOCAMPUS,  the  fea-horfe,  in  ichthyology,  the  fquare- 
bodied  fyngnathus,  with  no  fin  at  the  tail.  It  is  five  inches  long,  and 
•where  thickefl,  about  an  inch  in  diameter ;  the  head  is  long,  (lender, 
and  comprefled,  forming  a  kind  of  fnout ;  the  body  is  of  a  quadran¬ 
gular  figure,  but  the  divifions  are  not  equal,  and  in  the  thickedpart 
it  is  hexangular  or  heptengular. 

It  is  a  very  fingular  and  rare  fifii  ;  the  tail  of  which  ufually  curls 
up  in  the  drying,  and  it’s  head  being  bent  down,  gives  it  a  rude  re- 
femblance  to  a  horfe  ;  whence  the  name. 

HIPPOCENTAUR,  in  antiquity,  a  fabulous  monder,  fuppofed 
to  be  half  horfe  and  half  man.  A  people  of  Theffaly  inhabiting  near 
mount  Pelion,  who  fird  taught  the  art\of  mounting  on  horfeback, 
gave  occafion  to  fome  of  their  neighbours  to  imagine  that  the  horfe 
and  man  conllitutcd  but  one  animal. 

HIPPOCRAS,  an  infufionof  aromatic  powders  in  wine,  which 
is  afterwards  edulcorated  with  fugar  and  honey  ;  being  fo  called  be- 
caufe  that,  when  the  infufion  is  finifhed,  it  is  drained  through  Hip¬ 
pocrates’s  (leeve.  It  is  to  be  made  of  cloves,  ginger,  cinnamon,  and 
nutmegs,  beat,  infufed  in  canary,  with  fugar  ;  to  the  infufion,  milk, 
a  lemon,  and  fome  (lips  of  rofemary,  are  to  be  put,  and  the  whole 
drained  through  a  flannel.  It  is  recommended  as  a  cordial,  and  as 
good  in  paralytic  and  all  nervous  cafes. 

lllPPOCRATES’s  Jleeve.  Refer  to  Syflem  of  Chemistry. 

Hippocrates,  a  celebrated  Greek  phyfician  and  philofopher. 
He  was  the  feventeenth  in  lineal  defeentfrom  iEfculapius  of  Greece, 
by  his  fon  Podalirius.  This  family  had  the  general  name  of  Afcle- 
piade. 

.  Hippocrates  was  born  at  or  about  460  years  before  Chrift.  He 
was  no  lefs  dillinguifhed  among  the  philofophers  than  among  phy¬ 
sicians.  He  was  defective  in  anatomy  and  chemiftry ;  but  his  phy- 
fiology,  in  many  indances,  deierves  our  notice,  and  his  curative 
method  is  admirable.  Regained  his  reputation  chiedy  by  his  exa6l 
oblervation  of  the  mod  minute  circumtlances  of  difeafes,  and  .the 
care  with  which  he  gives  the  detail  of  what  preceded  them,  thefymp- 
to.ms  with  which  they  were  attended,  what  afforded  relief,  and  what 
ejfafperated  the  diforder.  He  fays  that  he  was  the  firfl  who  attended 
toprognodies.  He  wasfo  well  acquainted  withfymptoms,  that  this 
branch  may  be  laid  to  be  his  mader-piece.  He  excels  in  diagnodics 
and  prognodics.  His  writings  are  elegant  and  coneife,  but  fome- 
times  they  are  obfeure.  He  died  at  104  years  of  age,  in  the  356th 
year  before  Chrid.  He  has  always  occupied  in  medicine  the  fame 
kind  of  didinguifhed  rank  as  Homer  does  among  the  poets,  and 
Cicero  among  the  orators. 

Hippocrates^ left  two  Tons,  viz.  Theffalus  and  Draco  ;  alfo  one 
daughter,  whom  he  married  to  Polybus,  one  of  his  pupils.  The 
fon-in  law  made  a  greater  figure  than  either  of  his  own  fons.  , 

HIPPODROME,  Hippodromus,  (compofed  of  iotttos,  horfe, 
and  opo/xo;,  courfe,  of  the  verb  fye/M,  curro ,  I  run),  in  antiquity,  a 


lid,  or  courfe,  wherein  chariot  and  horfe-races  were  performed,  and 
horfes  exercilld. 

The  Olympian  hippodrome  or  horfe-ccurfe  was  a  fpace  of  ground 
of  fix  hundred  paces  long,  lurrounded  with  a  wall,  near  the  city 
Elis,  and  on  the  banks  of  the  river  Alpheus.  It  was  uneven,  and 
in  fome  degree  irregular,  on  account  of  the  fituation  ;  in  one  part 
was  a  hill  of  a  moderate  height,  and  the  circuit  was  adorned  with 
temples,  altars,  and  other  embcllifhments.  See  Stadium. 

1  here  is  a  very  famous  hippodrome  at  Condantinople,  400  paces 
long,  and  above  100  paces  wide,  which  was  begun  by  Alexander 
Severus,  and  finidied  by  Condantine. 

We  have  fome  remarkable  veftiges  of  a  hippodrome  near  Stone¬ 
henge,  being  a  long  tract  of  ground  about  350  feet,  or  200  druid 
cubits  wide,  and  above  a  mile  and  three  quarters,  or  6000  druid 

I  cubits  in  length;  of  another  to  the  fouthward  of  Leiceder  ;  of  an¬ 
other  near  Dorchelter ;  of  another  near  Penrith  in  Cumberland; 
and  of  another  in  the  valley  jud  without  the  town  of  Roydon. 

HIPPOPOTAMUS,  a  genus  of  quadrupeds  of  the  order  0  fbel- 
lita.  It  has  two  paps  fituated  in  the  groin  ;  it’s  dentes  inciforcs ,  or 
cutting  teeth,  are  fix  above,  and  four  below  ;  others  reckon  only 
four  in  each  jaw,  and  fourtufks;  the  upper  ones  placed  at  didanee’s 
by  pairs,  the  lower  ones  prominent,  with  the  middle  two  the  larged ; 
the  dog-teeth  are  bugle,  and  feem  as  if  cut  oft'  obliquely  ;  the  feet 
are  hoofed  at  their  margin.  There  is  only  one  fpecies  of  this  genus, 
which  is  called  the  tarntplxihioushippopotamus.  This  is  called  in  Eng-, 
lidi  the  ri ver-horfe,  and  by  fome,  though  lefs  properly,the  fea-horfe. 
It  approaches  in  figure  partly  to  the  buffalo,  and  partly  to  the  bear. 
It  is  larger  than  the  buffalo,  and  feeond  inlize  only  to  the  elephant, 
and  it’s  legs  are  very  like  the  bear’s.  Thefullgrown  maleanimal 
is  feventeen  feet  long  from  it’s  head  to  it’s  tail,  and  near  five  feet  in 
the  diameter  of  it’s  body,  and  it’s  belly  is  rather  fiat  than  ridged ;  the 
circumference  of  it’s  body  is  ufually  nearlyequal  to  it’s  whole  lengthy 
or  about  fifteen  feet;  it’s  height  near  feven  ftet ;  the  legs  near  three ; 
the  head  above  three  and  a  half  in  it’s  girth,  and  near  nine  feet ;  fo 
that  it’s  head  is  very  large  in  proportion  to  it’s  body,  and  it’s  mouth 
is  capable  of  opening  a  foot  wide  ;  it’s  eves  are  fmall,  it’s  ears  alfo 
fmall  and  thin ;  it’s  teeth  arc  as  hard  as  flint,  and  will  readily  give 
fire  with  Heel ;  it  has  four  tu(ks;  the  hair  on  the  body  is  thin  and  whi- 
ti(h;  it’s  hoofs  are  black,  much  like  thofe  of  the  common  cloven- 
looted  beads,  but  divided  into  four  claws,  unconno&ed  with  mem¬ 
branes,  indead  of  two;  it’s  upper  jaw  is  moveable  in  the  manner  of 
the  crocodiles,  and  is  uiuaily  very  far.  Sec  Plate  71,  fig.  20. 

It  is  very  plainly  proved  by  Bochart,  that  this  is  the  creature  men¬ 
tioned  under  the  name  of  Behemoth,  in  the  book  of  Job,ch.  xl.  15, 
Sic. 

HISTORICAL,  fomething  that  relates  to  history:  thus  we. 
fay,  hifioricai  truth,  hifioricai  dyle,  hijiorical  narration  of  (aids,  See. 

H1S1  GklOGRAPHER,  (of  irofta, hidory, andyfapu,  I  write,) 
a  profeflfed  hidorian,  or  waiter  of  hidory;  or  a  perfon  who  ap¬ 
plies  himfelf  peculiarly  to  it. 

1  he  province  of  the  hidorian  is  important  and  extenfive ;  and  he, 
therefore,  ought  to  he  endowed  with  great  and  uncommon  qualifi¬ 
cations.  Cicero  has  given  us  the  whole  art  of  compoling  hidory 
in  a  very  compendious  and  comprehenfive  manner.  “  No  one  is 
ignorant,  fays  he,  that  the  firb  law  in  writing  hillory  is,  not  to  dare 
to  fay  any  thing  that  is  falfe;  and  the  next,  not  to  be  afraid  to  fpeak 
the  truth  ;  that  on  the  one  hand  there  be  no  fufpicion  of  affection, 
nor  of  prejudice  on  theother.”  Thefe  fundamental  principles  are 
generally  known:  but  the  fuperdruSure  confids  partly  in  things, 
and  partly  in  the  dyle  or  language.  The  former  require  an  order 
of  time,  and  defeription  of  places.  And  becaufe  in  great  and  me¬ 
morable  events,  we  are  defirous  to  know  fird  their  cauies,  then  the 
actions  themfelves,  and  ladly  their  confequences  ;  the  hidorian 
(hould  take  notice  of  the  fprings  or  motives  that  occadoned  them  ; 
and  in  mentioning  the  fadis  themfelves  (hould  not  only  relate  what 
was  done  or  faid,  but  likewife  in  ilhat  manner  :  and  in  treating  of 
their  confequences,  (hew  whether  they  were  the  effedls  of  chance, 
wifdom,  or  imprudence.  Nor  fhculd  he  only  recite  the  adtionsof 
great  and  eminent  perfons,  but  likewife  deferibe  their  characters. 
The  dyle  ought  to  be  fluent,  fmooth.and.even,  free  from  that  harftx- 
nefs  and  poignancy  which  are  ufual  at  the  bar. 


A  New  Systematical  Treatise  on 

HISTORY: 

vo 

Including  an  UNIVERSAL  HISTORY  of ''dll.  Nations. 

This  branch  of  fcience  confids  in  giving  a  jud  TJbtail  of  paft 
tranfadlions,  narrated  with  fuch  important  circumdances  as  are 
proper  to  be  tranfmitted  to  poderity,  and  that  in  a  regular  continued 
feries. 

Hijiory is  of  all  others  the  mod  difficult  province.  In  other 
fubjects  there  is  a  greater  latitude  for  the  writer's  imagination  ;  bur, 
in  hidory,  he  is  confined  to  the  occurrences  he  relates  ;  and  thefe, 
as  they  are  not  alike  entertaining,  require  force  and  judgment  in 
the  narration  to  make  them  all  agreeable.  The  riched  fields  of 
hijiory  arefccnes  of  aCtion  and  commotion,  where  nations  are  agitat¬ 
ed  by  wars  abroad  or  factions  at  home. 

An  Hifioricai  View  of  the  more  known  Empires  of  the  IVorld ,  from  the 

remoteji  Antiquity. 

The  earth  being  divided  among  the  fons  and  defeendants  of 
Noah,  they  foon  began  to  form  themfelves  intofocietics,  to  eilab- 
lifli  laws  and  governments,  to  make  conqueds,and  to  aim  at  rule, 
power  and  empire.  The  fird  who  began  to  fignalize  himfelf  this 
way  was  Nimrod,  the  fon  of  Cufh,  and  grandfon  ot  Ham  ;  of 
whom  Mofes  diltinCtly  faith,  He  began  to  be  a  mighty  one  upon 
the  earth.  He  fird  altered  paternal  government,  and  ufurped  do¬ 
minion 
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minion  over  others,  and  firft  invaded  the  lot  of  Arphaxad,  and 
made  himfclf  matter  of  the  lower  part  of  the  land  of  Shinar  ;  he 
there  built  the  city  and  tower  of  Babel,  or  Babylon,  and  made  it  the 
feat  of  his  kingdom ;  to  which  he  added  Erech,  Accad,  and  Calneh,  J 
in  the  lame  land.  He  is  laid  to  have  reigned  63  or  65  years. 

The  Assyrian  Monarchy. 

Nimrod  was  fucceeded  by  his  fon  Ninus,  who  built  Nineveh  ; 
and  joining  with  the  king  of  AlTyria,  they  conquered  Armenia, 
Media,  and(in  17  years)  all  A fia,  belides  the  Indians  and  Badrians 
under  the  command  of  their  famous  king  Oxyartis.  He  died  after 
52  years  reign,  and  was  fucceeded  by  his  wife  Semiramis,  who 
wore  a  man’s  habit.  She  conquered  Ethiopia,  made  war  on  the 
Indians,  ar.d  was  the  moll  vidorious  of  her  times.  Her  fon  Ninias 
flew  her  after  42  years,  and  fucceeded.  He  is  faid.to  be  the  firft 
who  drew  up  foldiers  in  order  of  battle,  and  to  have  30  fucceffors 
in  the  empire  ;  of  whom  we  know  nothing,  but  that  one  Tutamus 
aflifted  Priamus  king  of  Troy  when  befieged  by  the  Greeks  ;  and 
Sardanapalus,  the  laft of  them,  who  was  the  moft  voluptuous  and 
effeminate  man  in  the  world  ;  and  being  befieged  in  Nineveh,  at 
the  end  of  two  years  he  ereded  a  funeral  pile,  and  burnt  himfelf 
therein.  1  ' 

The  Babylonian  and  Persian  Monarchies. 

This  ancient  Allyrian,  and  firft  of  monarchies,  having  governed 
Alia  above  1300  years,  being  diffolvcd  on  the  death  of  Sardanapalus, 
there  arofe  up  two  other  empires  in  it’s  head,  the  one  founded  by 
Arbaces,  (the  feripture  Tiglath-Pilefer)  governor  of  Media,  and  the 
other  by  Belefis,  the  fame  as  Nabonalfar,  governor  of  Babylon, 
thefe  being  the  two  principal  commanders  that  headed  the  corilpi- 
racy,  whereby  the  former  empire  was  brought  to  an  end.  Thefe 
having,  on  their  fuccefs,  divided  the  empire,  between  them,  Belefis, 
(who  in  feripture  is  called  Baladan)  had  Babylon,  Chaldea,  and 
Arabia;  and  Arbaces  had  Media,  Perfia,  and  the  neighbouring  pro¬ 
vinces.  And  thefe  were  rhe  beginnings  of  the  Babylonian  or  Chal¬ 
dean  empire,  and  that  of  the  Medes  and  Perfians.'  This  happened 
in  the  7th  year  of  the  building  of  Rome,  and  in  the  747th  year 
before  Chrift,  and  in  the  12th  year  of  Jotham  king  of  Judah. 

The  empire  of  Babylon  and  Chaldea  fubfiileci  from  it’s 
firfl  founder  Belefis,  to  the  death  of  it’s  lad  monarch  Darius  the 
Mede  and  uncle  of  Cyrus,  the  fpace  of  210  years.  Alfo  the 
empire  of  the  Affyriansand  Perfians  continued  intire  from  Arbaces 
to  Sennacherib;  in  the  5th  year  of  whofe  reign  (and  the  37th  of 
the  empire)  the  Medes  revolted,  and  made  Deioces  king  the  next 
year;  and  30  years  after,  the  empire  of  Affyria  was  united  with 
that  of  Babylon  under  Eferhaddon,  and  in  the  19th  year  of  Ma- 
nafleh,  king  of  Judah ;  and  thus  continued  till  the  predi&ed  Cyrus, 
general  of  the  Medes  and  Perfians,  arofe  and  fubdued  them  both, 
then  governed  by  Belfi^azzar  (or  Nabonadius),  and  placed  his  uncle 
Darius  (or  Cyaxares)  on  the  throne  of  Babylon,  who,  after  two 
years,  died;  when  Cyrus  himfelf  aflumed  the  imperial  power,  and 
eflablifhed  and  founded  the  fecond  univerfal  monarchy,  called  the 
Perfian  empire  or  monarchy,  which  extended  over  all  Afia,  and  part 
of  Africa  in  time,  from  India  to  Ethiopia  inclufively. 

Dijfolution  of  the  Kingdoms  of  Israel  and  Judah. 

In  the  141ft  year  of  the  Babylonian  empire,  king  Nebuchad¬ 
nezzar,  in  the  20th  year  of  his  reign,  took  Jerulalem,  and  carried 
the  Jews  away  into  captivity,  where  they  continued  70  years,  till 
Cyrus  again  reftored  them  to  their  own  land,  which  was  in  the 
536th  year  before  Chrift  :  and  in  the  26th  year  of  the  Aftyrian  em¬ 
pire,  and  the  721ft  before  Chrift,  Salmanefer  took  Samaria,  led 
away  the  ten  tribes  of  lfrael  into  captivity  in  AlTyria,  and  thereby 
extinguilhed  the  kingdom  of  lfrael ;  which  was  1 15  years  before  the 
captivity  of  Judah. 

During  the  period  from  the  firft  great  monarchy  founded  by 
Nimrod,  to  the  fecond  or  Perfian  monarchy,  founded  by  Cyrus, 
feveral  petty  kingdoms  in  other  parts  of  the  world,  efpecially  in 
Africa,  had  their  rife,  various  viciflitudes  and  declenfions,  at  dif¬ 
ferent  times;  fome  of  the  principal  of  which  we  lhall  name  in 
the  order  as  follows,  beginning  with  Greece  and  it’s  feveral  re¬ 
publics. 

Greece  contained,  in it’sancient  extent,  Hellas, Theftaly,  Epirus, 
Macedonia,  Thracia  in  part,  Peloponnefus,  and  many  provinces  in 

Afia. 

The  Fourfold  State  of  Athens. 

In  Hellas  was  founded  the  moft  ancient  kingdom  of  Athens, 
which  authors  obferve  to  have  undergone  four  different  ftates  be¬ 
fore  the  Romans  fubdued  it,  viz.  1.  Monarchy  ;  in  which  it  was 
governed  by  feventeen  kings,  from  the  year  of  the  world,  or  A.  M. 
2448  to  2914,  the  fpace  of  446  years  ;  the  firft  of  whom  was 
Cecrops,  an  Egyptian,  who  founded  it,  and  the  laft  Codrus  ;  after 
whom  the  Athenians  abolilhed  the  kingly  power,  declared  Jupiter 
their  king,  and  inftituted,  2.  The  Perpetual  Archontes;  the  firft  of 
whom  was  Medon,  and  the  laft  Alcmeon.  There  were  thirteen, 
and  they  governed  about  316  years:  they  inftituted  the  Olympiads, 
and  built  the  templet  of  Jupiter  Olympius,  one.  of  the  wonders  of 
the  world.  3.  The  Decennial  Archontes,  who  ruled  only  ten  years 
each.  Of  thefe  there  were  feven;  the  firft  was  Creon  or  Charops, 
and  the  laft  Eryxias :  this  government  continued  feventy  years. 

4.  Annual  Archontes,  who  were  chofen  yearly ;  and  this  ftate  lafted 
about  761  years. 

Sicyone  tinderwenttwo  ftates  of  government.  1.  Monarchical, 
founded  about  A.  M.  1900,  by.  iEgialeus,  the  firft  king ;  after  him 
fucceeded  twenty-five  others,  the  laft  of  which  was  Zeuzippe.  This 
ftate  endured  about  900  years.  2.  Sacerdotal,  or  that  by  the  priefts 
of  Apollo  ;  the  firft  of  whom  was  Archelaus,  and  the  laft  Chari- 
demes.  This  government  lafted  about  forty  years ;  afterwards  it 
continued  a  free  ftate  for  thirty-three  years,  when  it  was  feized  by 
the  kings  of  Mycene. 
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Sixfold  State  of  Corinth. 

Corinth  underwent  fix  ftates.  1.  That  of  the  Sifiphides, 
feven  kings  ;  the  firft  of  which  was  Sifiphus,  about  A.M.  2593,  and 
the  laft  Hiantidas  :  thefe  ruled  269  years.  2.  The  Heraclides,  four 
kings  ;  the  firft  was  Aletcs,  and  the  laft  Pximius  :  they  governed 
1 34  years.  3.  The  Bacchides,  eightkings;  the  firft  of  whom  was 
Badlris,  and  the  laft  Automene  :  this  ftate  continued  177  years.  4. 
T.  he  Prytanes  ;  thefe  were  annual  magiftrates,  who  ruled  about 
1 21  years,  when  they  fell  under  the  dominion  of  the  tyrants  Sipfelus 
and  Periander.  5.  1  heir  next  ftage  was  that  of  a  republic  ;  during 
which  they  were  engaged  in  many  wars.  6.  Their  fixth  and  laft 
(late  was  under  the  Romans,  whofe  conful  Lycius  Mummius  de¬ 
feated  them  in  battle,  and  burnt  their  town. 

Argos,  which  looked  upon  itlelf  to  be  the  moft  magnificent 
city  in  the  world,  was  governed  by  eighteen  kings  ;  the  firft  was 
Inachus,  the  founder  thereof,  and  the  laft  Agamemnon.  Thefe 
reigned  from  A.  M.  2148,  about  the  fpace  of  670  years  ;  at  the  end 
of  which  happened  the  Trojan  war.  See  HOMER’s  Works. 

Fourfold  State  of  Lacedaemon. 

LaceDaEMon  underwent  four  ftates.  1.  A  monarchy,  under 
eleven  kings  ;  the  firft  was  Lei  ex,  the  founder,  about  A.  M.  2593, 
and  the  laft  Tifamene.  2.  The  Heraclides,  or  delcendents  of 
Hercules  ;  thefe  were  divided  into  the  two  branches  of  Eurifihenes 
and  Procles  ;  they  obtained  the  kingdom  by  lot,  and  it  is  faid  they 
began  their  rejgn  A.  M.  2862,  but  it  is  uncertain  how  long  if  con¬ 
tinued.  3.  7  heir  third  ftate  was  under  four  kings,  whofe  power 
was  moderated  by  twenty-eight  Gerontes,  or  fenators,  appointed 
bv  the  famous  lawgiver  Lycurgus  ;  the  firft  was  named  Telecles, 
who  began  his  reign  A.  M.  3130,  and  the  laft  was  Theopompus. 
4.  7  heir  fourth  ftate  was  under  kings, , whofe  power  was  checked 
by  five  Ephori,  or  infpe&ors  ;  the  firft  of  thefe  kings  was  Polydorus, 
who  began  his  reign  A.M.  3260;  and  the  twenty-firft,  or  laft  of 
them,  was  Clcomenes  III.  He  attempted  to  rellore  the  govern¬ 
ment  founded  by  Lycurgus,  killed  the  Ephori,  took  Argos,  and 
part  of  Peloponnefus  ;  but  was  at  laft  defeated  in  battle  by  Antigo- 
11  us  ;  alter  which  he  retired  into  Egypt,  and  all  the  glory  of  Sparta 
fell  with  him. 

Mycene  was  governed  by  three  kings,  from  A.M.  269310 
2831  ;  the  firft  of  which  was  Perfeus,  and  the  laftOreltes,  whofe 
fons  were  dethroned  by  the  Heraclides,  kings  of  Lacedaemon,  who 
fubdued  Mycene. 

1  hebes,  the  principal  city  in  Boeotia,  was  undef  the  government 
of  many  kings  and  great  meil,  whofe  names  are  famous  in  fabulous 
hiltory.  The  firft  is  faid  to  be  Calydnus,  and  next  to  him  reigned 
Ogyges,  in  whole  time  all  Greece  w  as  reported  to  be  deluged.  Then 
Cadmus  is  faid  to  have  come  into  Boeotia,  and  to  have  brought  the 
ufe  of  letters  with  him  out  of  Phoenicia.  After  this  we  read  of 
Amphion,  Oedipus,  &c.  and  laft  of  all  Xanthus  ;  who  being  killed 
in  batt  e,  the  Thebans  renounced  monarchy,  and  changed  the 
ftate  to  an  ariftocracy  or  democracy,  as  it  was  when  the  Perfian 
empire  overwhelmed  it. 

7  roy  was  under  the  government  of  feven  kings,  from  Teucrus 
the  firlt,  to  Priamus  the  laft,  for  the  fpace  of  300  years,  when  it 
was  deftroyed  by  the  Grecians. 

Roman  State. 

The  hiftory  of  the  Roman  affairs  is  involved  in  obfeurity  and 
uncertainty,  till  the  time  when  Romulus  founded  the  city,  from 
him  called  Rome,  which  is  faid  to  be  about  A.  M.  3300.  He 
formed  the  ftate  into  a  monarchy,  and  was  fucceeded  by  lix  kings, 
the  laft  of  whom  was  Tarquin,  w'hom  Brutus  drove  into  exile,  and 
thus  put  an  end  to  the  kingly  government,  after  a  period  of  about 
240  years.  Upon  this  the  Romans  eftablilhed  the  confular  govern¬ 
ment,  which  was  a  mixture  of  ariltocracy  and  democracy,  7’his 
ftate  continued  till  Julius  C$far  again  reduced  both  it  and  all  others 
to  a  monarchical  or  defpotic  empire,  which  was  in  about  460  years. 
See  MELMOTH’s  Complete  Hiftory  of  Rome. 

The  Egyptian  State. 

Egypt  was  famous  for  it’s  early  government  and  great  fucceffion 
of  kings,  even  from  Ham,  or  at  leaft  from  Mizraim  his  fon,  who 
is  reckoned  the  firft  in  the  chronology  of  the  Egyptian  kings,  and 
is  faid  to  have  begun  his  reign  there  A.M.  1900.  From  him  to 
Nedfanebus  the  fecond  (who  was  the  laft  of  the  Egyptian  race)  they 
enumerate  thirty-feven  kings  inclufively,  and  1700  years,  or  there¬ 
abouts.  Nedtanebus  was  expelled  by  Ochus  the  eighth  Perfian 
emperor,  and  his  kingdom  fubdued,  and  made  a  part  of  the  Perfian 
(which  foon  after  became  the  Grecian)  empire.  But  we  return  to 
take  a  concife  view  of 

The  Persian  Empire,  or  Second  Monarchy. 

Cyrus,  as  has  been  obferved,  was  the  famous  founder  of  this 
monarchy,  in  the  year  before  Chrift  536.  He  was  furnamed  the 
Great,  on  account  of  his  heroic  adfions  and  great  atchievements. 
He  was  the  fon  of  Cambyfes,  king  of  Perfia,  by  his  queen  Mandana, 
the  daughter  of  Aftyages,  king  of  Media,  who  was  fon  to  Cyaxares, 
grandfon  to  Phraortes,  and  great-  grandfon  to  Deioces,  the  firft  ab¬ 
solute  king  of  Media.  Cyrus  reigned  feventy  years,  and  dying,  was 
fucceeded  by  his  fon  Cambyfes,  who  invaded  Egypt,  vanquifhed 
Pfammiticus  the  king,  and  added  that  kingdom  to  his  empire.  He 
demolifhed  the  Egyptian  god  Apis,  murdered  his  brother  Smerdis, 
and. his  lifter  ;  and  died  in  the  eighth  year,  infamous  for  his  cruelty 
and  luff.  On  his  death  (or  indeed  fome  time  before),  the  Magi,  or 
Magians,  feized  the  empire,  and  fet  up  an  impoftor,  who  they  pre¬ 
tended  was  Smerdis,  the  true  fon  of  Cambyfes  ;  but  this  falfe 
Smerdis  having  before  loft  his  ears,  the  cheat  was  foon  difeovered 
by  his  wife  Phedyma  ;  and  both  he  and  all  his  feeft:  of  the  Magians 
were  flain.  Note,  the  foregoing  Cambyfes  and  Smerdis  were  the 
Ahafuerus  and  Artaxerxes  of  the  feripture,  Ezra  iv.  5,6,  7.  Smer¬ 
dis  being  flain  in  the  firft  year  of  his  ufurpation,  they  chofe  Darius 
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Hyftafpes  king,  under  whom  the  Babylonians  revolting,  Darius  be- 
lieged  them,  and  after  twelve  months,  took  that  citv,  beat  down 
the  walls,  and  gave  the  inhabitants  for  a  fpoil  to  the  Peruans.  He 
made  war  on  the  Scythians  with  great  lofs  to  himfelf,  fubdued 
Thrace,  and  afterwards  India.  He  reduced  the  Hellefpont  and 
Thracian  Chcrfonefus.  He  fought  a  battle  with  the  Greeks,  but 
was  difeomfited  at  Marathon.  Alter  thirty-fix  years  reign,  he 
declares  Xerxes  his  fucceffor,  and  dies.  Xerxes  thoroughly  re¬ 
duced  Egypt  after  a  revolt ;  -he  marched  with  a  prodigious  army 
againft  Greece,  and  loft  the  battle  of  Salamis.  He  deftroyed  the 
temple  of  Bel  at  Babylon.  He  was  defeated  in  many  wars  againft 
the  Grecians,  by  armies  commanded  by  the  generals  Paufanias, 
Ariftides,  Themiftocles,  Cimon,  &c.  and  at  laft  was  Plain  by  the 
treafonof  Artabanus,  in  the  21ft  year  of  his  reign.  He  was  fue- 
ceeded  byhisfon  Artaxerxes  Longimanus  (the  AhafuerusofEftherj. 
He  flew  Artabanus,  conquered  his  brother  Hyftafpes,  and  became 
thoroughly  fettled  on  the  throne.  He  divorced  Vafhti  his  queen, 
and  chofe  the  virgin  Efther  for  his  concubine.  He  fent  Ezra  to  go¬ 
vern  Judaea.  Egypt  revolts,  but  is  reduced.  Haman  is  put  to 
death.  Artaxerxes  is  defeated  bv  Cimon,  the  Athenian  general, and 
therefore  makes  a  peace  with  them.  Nchemiah  is  fent, governor  tof 
Judrea,  who  re-peoples  the  city,  and  reforms  the  church  and  ftate  of 
the  Jews.  Meto  begins  his  cycle.  About  the  36th  year  of  this 
reign  the  prophet  Malachi  flourifhed.  In  the  4.1ft  year  of  his  reign 
Artaxerxes  dying,  was  fucceeded  by  his  fon  Xerxes,  who  was  pre- 
ferrtlyjlain  by  Sogdianus,  and  he  by  Ochus,  who,  with  the  crown, 
aflumed  the  name  of  Darius,  and  is  commonly  called  Darius  No- 
thus.  The  Egyptians  revolt  from  him,  and  make  Amyrtasus their 
king.  He  dies  in  the  19th  year  of  his  reign,  and  is  fucceeded  by 
ArtaxerxesMnemon,  his  eldeft  fon.  He  defends  his  country  againft 
the  Lacedaemonians  and  Athenians,  and  makes  a  peace  with  them. 
The  Perfians  conquer  Cyprus.  Artaxerxes  dies  in  the  46th  year 
of  his  reign,  and  is  fucceeded  by  Ochus  his  fon.  Upon  his  fuc- 
ccflion  great  revolts  are  made  in  the  empire.  Ochus  takes  and  de- 
ftroys  Sidon,  he  invades  Egypt,  expels  king  Necftabenus,  and  re¬ 
duces  all  the  country.  He  is  poifoned  by  Bagoas  in  the  21ft  year 
of  his  reign,  and  Arogus  or  Arles  made  king  in  his  ftead.  Bagoas 
alfo  poifoned  him  in  the  lecond  year  of  his  reign,  and  made  his 
friend  Codomannus  to  fucceed  him,  who  then  affumed  the  royal 
name  of  Darius,  and  perceiving  Bagoas  had  a  defign  of  poifoning 
him  too,  he  put  him  to  death.  Alexander,  the  fon  of  Philip,  late 
king  of  Macedon,  being  made  general  of  the  Grecians  againft  the 
Perfians,  he  defeated  Darius  in  three  battles,  of  Granicys,  Cilicia, 
and  Arbela,  and  conquered  all  Alia,  by  which  means  the  empire  of 
thePerfians  was  transferred  to  the  Grecians,  after  it  had  flood  about 
205  years,  in  the  4th  year  of  Darius,  the  laft  king  thereof. 

Commencement  of  the  G  R  E  c  1 A  N  Monarchy. 

Alexander, furnamedtheGreat,  was  born  at  Pella,  in  Macedonia, 
and  gave  many  furprifing  proofs  of  his  courage  and  dexterity  during 
hisyouth;  efpeciallyin  mounting  andtaminghis  father’s  fierce  horfe, 
which  none  of  his  equerries  could  do ;  whereupon,  when  he  dif- 
mounted,  king  Philip  his  father  told  him,  \yith  a  kifs,  he  Ihould  go 
and  feek  other  kingdoms,  for  Macedonia  was  too  little  for  him. 
Accordingly,  as  he  grew  in  years,  he  fignalized  his  valour  in  many 
wonderful  inftances  :  and  at  laft  fucceeding  his  father  as  general  of 
the  Grecian  armies,  he  palled  into  Afia,  and  won  the  battle  of 
Granicus,  where  he  defeated  the  Perlian  king  Darius;  and  the 
next  year  reduced  all  Lefler  Afia,  and  won  the  battle  of  Iflus,  where 
he  again  defeated  Darius,  and  took  his  mother,  wife  and  daughters, 
but  treated  them  according  to  their  quality.  After  this  he  marched 
into  Syria,  took  Tyre  and  Gaza,  and  deftroyed  them  both.  He 
went  to  befiege  Jerufalem,  but  was  prevented  by  Jaddusthe  high- 
prieft,  who  met  him  in  his  veftments,  and  read  to  him  Daniel’s 
prophecy,  which  foretold  he  fhould  conquer  the  Perfians  ;  this  fo 
pleafed  him,  that  he  made  prefents  to  theprieft,  and  left  the  Jews 
in  freedom.  Soon  after,  he  conquered  Egypt ;  and  the  next  year, 
which  was  331  before  Chrift,  he  began  to  reign  as  emperor  of  Alia, 
and  palling  the  Euphrates  and  Tigris,  won  the  battle  of  Arbela,  and 
took  Babylon,  Sufa,  Perfepolis,  and  the  provinces  belonging  to  them. 
In  his  fecond  year  Darius  was  flain,  and  he  fubdued  the  Medes, 
Parthians,  Hyrcanians, Indians, &c.  and  the  next  year  the  Bachians 
and  Sogdians ;  and  put  Beflus  to  death  as  a  traitor  to  Darius,  and 
an  ufurper  of  his  kingdom.  In  his  fourth  year, he  married  Roxana, 
the  daughter  of  Oxyathres,  a  noble  Perlian,  and  pafling  to  India, 
conquered  all  to  the  river  Indus ;  and  the  next  year,  he  conquered 
all  beyond  the  Indus  to  the  river  Hyphafis;  and  returning  home  by 
the  Indus,  conquered  feveral  nations  in  his  way.  Two  years  after, 
he  conquered  the  Coflaeans,  to  divert  his  grief  for  the  lofs  of  his 
boon  companion  and  favourite  Hepheftion,  who  killed  himfelf  by 
drinking  the  year  before.  After  this  he  pafled  to  Babylon  ;  during 
his  ftay  here,  he  laid  afide  his  former  modefty,  and  gave  himfelf  up 
to  all  manner  of  debauchery  and  luxury,  efpecially  drinking,  by  the 
excefs  of  which  he  contracted  a  fever,  whereof  he  died,  in  the  ninth 
year  of  his  reign,  and  the  thirty-third  of  his  age.  And  here  ended 
all  the  defigns  of  this  great  and  vain-glorious  prince.  Never  had 
any  man  a  greater  run  of  fuccefs  than  he,  who  in  the  fpace  of 
twelve  years  fubdued  all  the  nations  and  countries  from  the  Adriatic 
fea  to  the  Ganges,  the  greater  part  of  the  then  known  habitable 
world. 

Partition  of  the  Empire  of  Alexander. 

On  the  death  of  Alexander,  there  arofe  great  confufions  among 
his  followers  about  the  fucceflion.  At  length  they  agreed,  that 
Aridacus,  a  baftard  brother  of  Alexander,  Ihould  fucceed  on  the 
throne;  but  being  an  ideot,  the  government  of  the  empire,  was 
divided  among  the  chief  commanders  of  the  army,  who  were  fome- 
times  content  with  the  name  of  governors,  but  at  length  took  that 
of  kings,  as  having  the  authority  from  the  firft.  As  foon  as  they 
were  fettled  in  their  provinces,  they  all  fell  to  leaguing  and  war 


ring  againft  each  ether,  till  they  were,  after  fume  years,  all  de-  * 
ftroyeu  to  four.  Thefe  were  Callander,  Lvfimaehus,. Ptolemy, and 
Seleucus. 

Thefe  four  divided  the  whole  empire  thus  ;  Cafiander  had  Ma¬ 
cedon  and  Greece ;  Lyftmachus  had  Thrace,  and  thofe  parts  of 
Afia  which  lay  upon  the  Hellefpont  and  Bofphorus  ;  to  Ptolemy 
fell  Egypt,  Lybia,  Arabia,  Paldtine,  Codc-Syiia  ;  and  to  Seleucus 
Uppe/Syria,  and  all  the  reft. 

Aridasus  being  made  nominal  king  Of  Perfia,  had  his  name 
changed  for  that  of  Philip,  and  thus  reigned  feven  years,  when 
Olympias,  the  mother  of  Alexander,  cauled  him  to  be  put  to  death, 
with  Euridice  his  wife,  and  feveral  others.  After  which  Alexander 
/Egus,  the  fon  of  Alexander  and  Roxana,  bore  the  title  of  king^ 
till  Cafiander,  about  feven  years  after,  put  both  him  and  his  mo¬ 
ther  to  death,  that  he  might,  without  interruption,  feize  on  the 
kingdom  of  Macedon  himfelf,  as  he  accordingly  did.  And  thus 
both  the  family  and  empire  of  Alexander  the  Great  became  intirely 
extindl. 

Cafiander  having  governed  Macedon  from  the  death  of  his  father 
Antipater  nineteen  years,  died  of  a  dropfy  ;  and  Philip,  his  eldeft 
fon,  fucceeded,  who,  dying  foon  after,  left  the  crown  to  be  con¬ 
tended  for  by  his  brothers  Antipater  and  Alexander ;  of  whom 
the  firft  was  driven  to  banilhment  for  the  impious  murder  of  his 
mother  Theflalonice,  and  the  latter  flain  by  Demetrius,  fon  of  An- 
tigonus,  who  thereupon  obtained  the  kingdom  of  Macedon  for  feven 
years.  Thus  the  royal  family  of  Philip,  king  of  Macedon,  became 
utterly  extinfl.  After  this  the  kingdom  oi  Macedon  continued 
till  Perfeus,  the  laft  king  thereof,  was  vanquilhed  by  Paulus  iEmi- 
lius,  the  Roman  conful  ;  and  then  it  was  made  a  province  of  the 
Roman  empire,  after  having  been  a  kingdom  under  thirty  kings  tor 
years.  This  happened  168  years  before  Chrift. 
tolemy  being  fettled  on  the  throne  of  Egypt,  began  his  reign  in 
the  304th  year  before  Chrift.  He  was  furnamed  by  fome  Soter,  by 
others  from  his  father  Lagus.  After  twenty  years  reign,  he  re- 
figned  his  kingdom  to  his  youngeft  fon,  Ptolemy  Philadelphus. 
This  kingdom  fubfifted  under  thirteen  fovereigns,  the  laft  of  whom, 
was  Cleopatra,  the  moft  beautiful  and  accomplilhed  woman  in 
the  world,  but  exceftively  given  to  pride  and  voluptuoufnels.  Her 
hulband  was  the  famous  Mark  Antony,  w'bom  Chftavius,  Julius 
Cnefar’s  nephew,  conquered  at  the  battle  of  A£lium,  and  thereby 
reduced  Egypt  to  a  Roman  province,  after  it  had  flood  a  kingdom  in 
the  Ptolemean  race  273  years,  that  is,  in  the  31ft  year  before  Chrift. 

Seleucus  growing  very  great  in  the  Eaft,  at  length  got  the  domi¬ 
nion  of  Media,  Afiyria,  and  Babylon  ;  and  afterwards  that  of  Per¬ 
fia,  JBa&ria,  Hyrcania,  and  all  the  other  provinces  on  this  fide 
the  Indus,  which  Alexander  before  had  made  himfelf  mafter  of. 
And  thus  he  re-eftablifhed  a  kingdom  over  Afia  Minor  and  Syria, 
which  became  a  theatre  of  many  terrible  and  Horrid  tragedies  under 
the  Antiochus’s,  &c.  who  fucceeded.  This  Afiatic  monarchy  laftecl 
till  Gabinius,  the  Roman  conful,  vanquilhed  Seleucus  Cybiofadtes, 
the  laft  of  the  Seleucian  race,  and  fet  up  a  new  form  of  govern¬ 
ment  in  the  land,  about  57  years  before  Chrift.  So  this  kingdom 
flood  about  260  years  ;  though  others  more  properly  terminate 
this  monarchy  about  nine  years  before,  when  Pompey  the  Great 
vanquilhed  Tygranes,  king  of  Syria,  and  reduced  the  country  to  the 
form  of  a  Roman  province.  See  MELMOTH’s  Hiftory  of 
Ancient  Greece. 

Lyfimachus,  the  laft  of  the  four  captains  of  Alexander,  who  di¬ 
vided  his  empire,  had  not  the  fortune  of  the  other  three  in  laying 
the  foundation,  and  being  firft  in  a  monarchy  ;  for  he  was  defeated 
and  flain  in  battle  by  4jeleucus,  who  thereby  became  mafter  of  all  his 
dominions. 

As  to  the  ftate  of  the  Jews,  during  the  periods  of  the  Grecian  and 
Roman  empires,  we  have  already  briefly  related,  and  therefore  need 
not  here  repeat  it.  The  next  grand  revolution  in  the  fortune  of  the 
world  let  us  view  in  the  fourth,  laft,  and  great  univerfal  monarchy, 
viz.  that  of  the  Roman  empire. 

*  The  Roman  Confulate,'  Triumvirate ,  and  Monarchy. 

After  the  abolition  of  the  regal  power,  the  firft  Itate  of  Rome, 
the  confulate  was  inftituted  ;  which  was  a  power,  or  fovercignty, 
with  which  two  magiftrates,  annually  eledled,  were  inverted ;  the 
fenate  was  their  council,  and  they  decided  all  affairs,  but  there  lay 
an  appeal  to  the  people ;  which  made  this  no  other  than  a  republic, 
or  democracy.  The  firft  who  enjoyed  this  confular  dignity  were 
L.  Junius  Brutus,  and  L.  Tarquinius  Collatinus,  who  began  their 
government  A.  M.  354 5,  and  of  Rome  244. 

The  Roman  affairs  were  adminiftered  by  the  confuls  for  the  fpace 
of  about  470  years  ;  when  Julius  Caefar  formed  the  famous  tri¬ 
umvirate  between  himfelf  and  Pompey  and  Craflus ;  by  which 
means  the  whole  power  of  the  Roman  ftate  became  in  a  manner 
engrofled  by  thefe  three  potentates,  who  divided  it  among  them- 
felves.  This  laid  out  the  firft  foundation  of  the  civil  wars  which  af¬ 
terwards  broke  out  between  Pompey  and  Csefar,and  at  length  ended 
in  the  deftrudrion  of  the  old  Roman  government,  by  changing  it 
from  a  republic  to  a  monarchy. 

Under  this  republican  ftate,  Rome,  by  degrees,  made  herfelf  mif- 
trefs  of  moft  of  the  principal  kingdoms  and  ftates  of  the  known 
world,  by  the  courage  and  fuccefsful  enterprizes  of  her  confuls 
from  time  to  time,  but  moft  particularly  of  Julius  Caftar,  whofe 
ambition  reached  to  univerfal  dominion  and  lovereignty;  which  at 
length  he  atchieved,  going  on  conquering  and  to  conquer,  in  all 
the  habitable  parts  of  Afia,  Africa,  and  Europe,  which  he  effedtuaUy 
reduced  to  the  obedience  of  Rome  ;  and  on  his  return  made  a  tri¬ 
umphal  entrance  into  the  city.  The  fenate  and  people  fub mi tted  to 
him,  and  made  him  perpetual  dictator. 

The  Roman  ftate  being  thus  changed  to' a  monarchy  in  Julius 
Cariar,  he  became  the  firit  foie  emperor  of  the  world  among  the 
Romans,  and  laid  the  foundation  or  the  fourth  monarchy.  He  was 
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at  la  fl  (lain  in  the  fenate-houfe,  in  the  56th  year  of  his  age,  and  the 
44th  before  Chrift.  Ocftavius,  the  nephew  of  Ctefar,  having  con¬ 
quered  Brutus  and  Caflius,  was  declared  Auguftus,  and  mafter  of 
the  empire.  His  reign  was  honoured  with  the  birth  of  our  Saviour. 
He  died  in  the  44th  year  thereof,  and  was  fucceeded  by  Tiberius 
Ctefar  ;  and  after  him  fucceeded  Caligula,  Claudius,  Nero,  Galba, 
Otho,  Vitellius,  Vefpafian,  Titus,  and  Domitian,  who  was  the  laft: 
of  the  twelve  Caefars.  The  greateft  events  during  this  period 
were  the  crucifixion  of  our  Saviour  in  the  reign  of  Tiberius,  the 
deftru^tion  of  the  temple  and  city  of  Jerufalem,  the  total  extinction 
of  the  Jewilh  ftate  under  Vefpafian  and  his  fon  Titus,  and  the 
confequent  difperfion  of  that  people. 

Divfion  of  the  Roman  Empire. 

After  the  Julian  family,  there  was  a  fuccefiion  of  31  emperors 
from  Nerva  (who  fucceeded  Domitian  in  A.  D.  96)  to  Conftantine 
the  Great,  who  began  to  reign  A.  D.  306.  He  removed  the  feat  of 
the  empire  from  Rome  to  Byzantium,  which  city  he  built,  and  cal¬ 
led  it  at  firft  New  Rome,  but  afterwards  Conltantinople.  He  di¬ 
vided  the  empire  among  his  three  fons',  Conftantinc,  Confiantius, 
and  Conftans  :  and  died  May  22,  337,  in  the  66th  year  of  his  age. 

Of  thefe  three  fons,  Confians  had  the  Eafi,  Afia,  and  Egypt,  for 
his  (hare  ;  Conftantine  had  Gaul,  Spain,  and  Great  Britain  ;  and 
Confiantius  had  Italy,  Africa,  and  Illyrium  ;  but  Confians  furvived 
the  other  two,  and  became  foie  matter  of  the  empire  ;  who  dying  in 
the  45th  year  of  his  age,  was  fucceeded  by  Julian  the  Apottate  in 
A.  D.  361,  Jovian  363,  Valentinian  364  ;  Valens  andGratian375  ; 
^ndat  laft  Theodottusthe  Great,  who  had  defeated  the  Goths,  Alans, 
and  Huns  ;  and  was  baptized  at  44  years  of  age,  and  died  at  the 
60th,  and  A.  D.  395,  having  left  the  empire  o!  the  Eaft  to  his  fon 
Arcadius,  and  that  of  the  Weil  to  his  fon  Honorius. 

The  Goths,  Ostrogoths,  Vandals,  Lombards,  idc. 

From  Honorius  there  are  reckoned  about  10  emperors  of  the 
Weftern  empire  toAugultulus  inclufively  ;  who  came  to  the  throne 
A.  D.  475.  During  this  period  the  empire  was  in  a  declining  ftate, 
and  became  a  prey  to feveral  barbarous  nations,  who  continued  their 
jnvafions  upon  it  from  the  year  400  to  600.  1  he  chief  ol  which 

were  the  Gothsc  Oftrogoths,  Vandals,  and  Lombards  ;  the  Daci, 
Samartx,  Heruli,  Suevi  ;  the  Pifts,  the  Huns,  Alans,  and  Scy¬ 
thians  :  all  which  were  ancient  people  and  nations  of  Europe  and 
Afia.  Among  thefe 

Odoacer,  king  of  the  Heruli,  fubdued  Auguftulus  in  the  firft  or 
fecond  year  of  his  reign,  and  was  himfelf  defeated  in  the  17th  year 
of  his  reign,  by  Theodoric  II.  king  of  the  Goths,  who  fucceeded 
in  A.  D.  493,  and  began  the  reign  of  the  Oftrogoths.  From  him 
fucceeded  eight  kings,  of  whom  Tejas  was  the  laft,  who  was  de¬ 
feated  byNarfes,  Juftinian’s  general,  in  553  ;  and  thus  the  king¬ 
dom  of  the  Oftrogoths  in  Italy  ceafed  after  a  continuance  of  92 
years. 

This  Narfes,  being  difgufted  by  the  emprefs,  Ac.  called  the 
Lombards  from  Germanyinto  Italy,  where  they  fettled  and  formed 
anew  monarchy  \  the  firft  king  of  which  was  Alboin,  who  came  to 
the  crown  in  568,  and  the  laft  was  Didier  or  Defiderius  in  774,  in 
all  twenty-two  kings.  This  Didier  having  feized  on  the  patrimony 
of  the  church,  Charlemagne  came  againlt  him,  and  took  him  \ 
which  put  an  end  to  the  kingdom  of  the  Lombards,  that  had  lafted 
206  years. 

Arcadius,  fon  to  Theodolius  the  Great,  fucceeded  his  father  as 
emperor  of  the  Eaft,  A.  D.  395.  From  him  there  followed  a  fuc¬ 
cefiion  of  fixty-four  emperors,  of  whom  Alexis  V.  was  the  laft. 
Prince  Henry,,  brother  to  Baldwin,  count  of  Flanders,  made  war 
upon  him,  defeated  him,  and  put  him  to  flight  ;  and  took  the  city 
of  Conftantinople  in  A.  D.  1204.  So  the  eaftern  branch  of  the 
empire  continued  intire  809  years. 

After  thistheGreeks  falling  out  with  the  French,  and  other  wef- 
tern  Chriftians,  they  divided  their  empire  into  two,  under  Alexis 
Comnenus  and  Lafcaris  ;  while  Baldwin  remained  poflefled  of  the 
royal  city,  and  good  part  of  thte  empire,  which  the  Latins  had  feized 
on  becaiife  the  Greeks  did  not  reimburfe  their  charge  for  reftoring 
young  Alexis  and  Ifaac.  By  this  means  the  empire  was  divided 
into  three  parts,  which,  after  fome  time,  were  all  fwallowed  up  by 
the  Turks. 

Baldwin,  count  of  Flanders,  was  eledled  emperor  at  Conftantino¬ 
ple  by  the  Latins,  A.  D.  1204.  After  him  fucceeded  thirteen  em¬ 
perors  ;  the  laft  of  which,  Conftantine  XIII.  or  XV.  was  (lain  in 
battle  by  the  Turks  under  fultan  Mahomet  1 1 .  who  ravaged  Greece, 
took  Conftantinople,  and  put  aa  end  to  the  Chriftian  empire  there, 
about  A.  D.  1455. 

Alexis  Comnenus,  under  the  aforefaid  divifion  of  the  empire, 
made  Trebifond,  a  town  in  Natolia,  on  the  Euxine  fea,  his  capital, 
A.  D.  1204  ;  and  governed  over  Cappadocia,  Paphlagonia,  Pontus, 
and  (ome  other  provinces  in  Afia  Minor.  To  him  fucceeded  eight 
emperors,  of  whom  the  laft  was  David.  Mean  while  Theodorus 
Laicaris  reigned  at  Adrianople,  and  after  him  four  others,  of  whom 
Theodorus  111.  was  the  laft  ;  in  whofe  time  Mahomet  II.  feized 
both  the  empires  of  Trebifond  and  Adrianople. 

Beginning  of  the  German  Empire. 

The  Greel^empire  being  thus  totally  extinefin  that  of  the  Turks, 
let  us  return  to  that  of  the  Latins  ;  where  we  find  Charlemagne,  or 
Charles  the  Great,  fon  to  Pepin,  king  of  Prance,  reftored.  the  em¬ 
pire  of  the  weft,  and  removed  the  royal  feat  from  Rome  into  Ger¬ 
many  ;  where  he  was  anointed  and  crowned  emperor  by  pope  Leo 
111.  on  Chriftmas-day,  A.  D.  800.  He  before  Jjad  refeued  Italy 
from  the  tyranny  of  the  Lombards,  and  annexed  their  dominions  to 
the  kingdom  of  the  Franks.  He  was  at  the  fame  time  mafter  of 
Germany,  France,  Italy,  and  part  of  Spain.  He  died  A.  D.  814, 
in  the  7  2d  year  of  his  age.  Before  his  time  Germany  (like  moft 
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other  countries  of  Europe)  was  a  compofition  of  feveral  independent 
democracies.  But  he  reduced  the  whole  under  his  jurifd’nffion. 

The  Carolinian  family  continued  till  the  death  of  Conrade,  duke 
of  F  ranconia,  A.  D.  919,  when  the  crown  devolved  to  the  Saxons 
in  Henry,  duke  of  Saxony,  where  the  imperial  dignity  continued  till 
the  death  of  Henry  II.  A.  D.  1024.  Then  it  again  returned  to  the 
Carolinian  family  in  Conrad  II.  where  it  remained  till  A.  D.  1125, 
when  it  again  reverted  to  the  SaxonsinLotharius,  duke  of  Saxony  \ 
on  whofe  death  rhe  crown  was  fettled  in  the  Suabian  family,  when 
Conrad  III.  duke  of  Suabia,  was  eledfed  emperor,  A.  D.  1138, 
where  it  continued  (though  not  without  interruption)  till  the  execu¬ 
tion  of  Conradin,  the  laft  of  that  family.  Whereupon  Germany 
was  reduced  to  anarchy  and  confufion,  till  A.  D.  1273,  when  Ru¬ 
dolph,  earl  of  Hadfburg,  and  landgrave  of  Alface,  was  unanimoufly 
chdfen  emperor  ;  from  whom  defeended  Frederic  III.  duke  of  Auf- 
tria,  who  was  crowned  A.  D.  1490,  and  in  whole  houfe  the  impe¬ 
rial  dignity  has  continued  to  this  day.  % 

Hiftorical  Account  of  Spain  and  Portucal. 

Spain  was  anciently  inhabited  by  the  Gallic  Celts,  Rhodians, 
Phoenicians,  Cantabrians,  and  Carthaginians  ;  the  latter  of  which 
being  difpoflelfed  by  the  Romans,  Spain  became  a  Roman  province, 
and  fo  continued  till  the  declenfion  of  the  weftern  empire,  upon 
which  it  was  over-run  firft  by  the  Vandals,  their  by  the  Suevians, 
and  at  laft  the  Goths  obtained  the  government  of  the  emperor  Ho¬ 
norius,  where  they  reigned  from  Adolph  the  firft  king,  who  entered 
Spain  A.  D.  41 1,  till  A.  D.  713,  Roderic  the  34th  and  laft  king 
was  defeated  by  the  African  Saracens,  or  Moors,  or  Arabians,  who 
were  all  the  fame  people.  The  Moors  divided  Spain  into  feveral 
petty  kingdoms,  which  continued  between  7  and  800  years,  viz.  to 
the  year  1492,  in  which  they  were  totally  extirpated  by  Ferdinand 
V.  king  of  Caftile.  The  Suevian  kings  were  ten  ;  they  reigned  in 
Gallicia  from  A.  D.  408  to  585.  The  kings  of  Leon  were  twenty- 
four  ;  who  reigned  from  A.  D.  717  to  1028.  The  kings  of  Gra¬ 
nada  were  twenty-two  ;  who  reigned  from  A.  D.  123810  1492. 
The  kings  of  Arragon  twenty  ;  they  reigned  from  A.  D.  1037  to 
1516.  The  kings  ofNavarre38  ;  they  reigned  trom  A.  D.  722  to 
Henry  IV.  of  France,  1589.  The  kings  of  Caftile  reigned  from 
A.  D.  1038  to  this  time. 

Portugal  having  been  a  Roman  province  till  the  declenfion  of 
the  weftern  empire,  and  being  thereupon  poflefled  by  the  Goths,  fell 
with  the  reft  of  Spain  into  the  hands  of  the  Moors,  A.  D.  713  ;  un¬ 
der  whom  it  continued  till  1 100,  when  it  was  recovered  by  Henry  of 
Burgundy  ;  whofe  fon  Alphonfus  (hook  off  the  Spanifh  yoke,  and 
was  proclaimed  king  of  Portugal  A.  D.  1 1 39.  It  continued  a  fepa- 
rate  kingdom  till  1580,  when  Philip  II.  king  of  Spain,  united  it  to 
Spain.  But  in  1640,  the  Portuguefe  again  fliook  off  the  Spanifh 
yoke,  and  chofe  for  their  king  the  duke  of  B?aganza,  under  the 
name  of  John  IV.  whofe  pofterity  enjoys  the  crown  to  this  day. 

France. 

France  was  anciently  inhabitedby  the  Gauls,  who  in  aplurality 
of  independent  ftates  were  conquered  by  the  Romans  in  the  time  of 
J ulius  Caefar,  and  France  became  a  Roman  province  ;  which  it  con¬ 
tinued  to  be  till  about  500  years  afterwards,  when  it  was  over-run 
by  the  Goths  and  Burgundians,  and  at  laft  by  the  Franks,  a  people 
of  Germany,  who  chofe  Pharamund  for  their  firft  king,  A.  D.  424  ; 
from  whofe  kinfman  and  fuccelfor  Meroveus  came  the  Merovingian 
race,  which  endured  till  Charles  the  Great,  the  fon  of  Pepin,  foun¬ 
ded  the  Carlovingian  family,  A.  D.  770,  who  enjoyed  the  crown 
till  A.  D.  987.  Hugh  Capet  was  made  king,  the  firft  of  the  prefent 
(from  him  called  the)  Capetian  raceof  thirty  kings,  the  laftofwhom 
was  the  late  French  king,  Lewis  XV.  In  the  reign  of  his  fucceflor, 
Louis  XVI.  this  kingdom  underwent  an  extraoruinary  revolution,, 
being  changed  from  an  abfolute  monarchy  into  a  kind  of  mixed  go¬ 
vernment,  in  moft  refpedls  refembling  that  of  England. 

Italy. 

Italy,  on  the  diflolution  of  the  civil  monarchy,  by  degrees  ac¬ 
quired  a  fpiritual  one  or  hierarchy,  or  government  by  popes.  For 
though  the  popes  had  not  the  adminiftration  of  the  civil  power  from 
the  beginning,  yet  they  have  ufurped  it  for  a  long  time  part  ;  and  are 
faid  not  only  to  overfee  as  bifhops,  but  to  reign  as  fecular  princes. 
And  the  ecclefiaftical  ftate  is  absolutely  the  pope’s  kingdom,  which 
he  governs  by  himfelf  and  legates,  as  a  temporal  lord,  fince  the 
eighth  century,  that  Pepin,  king  of  France,  and  his  fon  Charles, 
gave  it  to  the  church.  As  to  the  other  parts  of  Italy,  they  are  di¬ 
vided  into  feveral  duchies,  as  Savoy,  Tufcany,  Milan,  &c.  Repub¬ 
lics,  as  Venice,  Genoa,  &c.  Kingdoms,  as  Naples,  Sicily,  and 
Sardinia; 

Hungary  was  in  old  times  fubjebl  to  the  Huns,  till  about  the 
eighth  century  a  Scythian  nation  called  Hungari  diflodged  them, 
poflefled  and  gave  name  to  the  country.  They  were  governed  by 
chiefs  or  dukes  till  the  time  of  St.  Stephen,  who  was  crowned  king 
of  Hungary,  A.  D.  xooo,  after  whom  fucceeded  a  regency  of  forty- 
five  or  forty-fix  kings,  to  the  prefent  time  ;  Jofcph,  the  late  emperor 
of  Germany,  being  crowned  king  of  Flungary,  A.  D.  1687. 

Swisserland,  upon  the  decay  of  the  Roman  empire,  main¬ 
tained  it’s  liberty  under  the  kingsofBurgundy,  Auftria,  France,  &c„ 
who  have  interchangeably  poflefled  and  contended  tor  it  for  500  years 
paft.  It’s  prefent  (late  is  a  republic  of  thirteen  cantons  or  diftridti* 
feven  of  which  are  governed  by  an  ariftocracy,  none  but  the  burghers 
having  any  (hare  in  the  government.  The  other  fix  are  democra- 
tical,  all  the  inhabitants  being  admitted  to  the  government. 

Belgium,  which  contains  the  Netherlands,  or  countries  of 
Holland  and  Flanders,  was  anciently  a  part  of  the  Roman  empire, 
being  fubdued  by  Julius  Caefar  and  Auguftus  ^  under  which  it  con¬ 
tinued  till  the  time  of  Theodofiu;,  when  the  empire  being  over-run, 
feveral  people  of  Germany  made  Jefcents  upon  it,  one  after  another. 
But  in  procefs  of  time  they  recovered  their  liberty,  and  all  this  coun- 
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try  was  divided  into  feventeen  provinces  ;  Come  governed  by  dukes, 
others  by  counts,  one  by  a  marquis,  and  five  bv  lords,  of  which 
Friezland  was  one ,  which,  having  fiiakenoffthe  yoke,  was  governed 
by  kings  for  near  400  years.  Holland  and  Zealand  were  governed 
by  counts  from  A.  D.  H63  to  1338  when  Philip  11.  of  Spain  was 
their  laft  count;  from  whom  they  revolted,  and  formed  themfeves  in¬ 
to  their  prefent  commonwealth  in  the  union  of  Utrecht,  A.  D.  1579- 
Flanders  was  under  earls,  from  A.  D.  621  to  86o,  when  Baldwin 
■Was  made  their  firft  count ;  by  which  fovercigos  they  were  after 
governed  till  they  fell  to  the  houfe  of  Auftria  under  the  emperor 
Charles  V.  and  then  to  the  crowrt  of  Spain  under  his  fon  Philip  II. 
to  which  they  continue  (till  to  pay  obedience. 

Muscovy  is,  as  to  it’s  hiftory,  involved  in  ignorance  and  obfeu- 
rity.  Prince  Woldomir  introduced  Chrifiianity  here  A.  D.  988. 
After  this  we  know  little  till  they  became  a  prev  to  the  Tartars, 
when  their  prince,  George,  was  defeated  by  the  Tartarian  king 
Batto,  A.D.  1273  ;  who  ruled  them  under  hard  terms,  till  (A.  D. 
1450)  prince  John  delivered  them,  and  eredted  the  numerous  petty 
principalities  into  one  body.  Thus  they  continued  under  various 
fortunes,  till  the  nobility  chofe  Michael  Feodorowitz,  who,  by  his 
acceffion  to  the  throne  in  1613,  began  the  race  of  Alexiewitz,  the 
prefent  royal  family; 

Poland  being  abdicated  by  it’s  ancient  inhabitants,  fell  in  A.  D. 
550,  into  the  hands  of  a  vagrant  people,  under  the  condudl  of  one 
Lechus,  who  founded  the  government  of  the  Lechidae,  which  con¬ 
tinued  till  the  Waywodes  or  twelve  governors,  who  polilhed  this 
rude  and  barbarous  people  ;  but  at  laft  falling  into  parties,  the  peo¬ 
ple  were  obliged  to  choofe  a  king,  named  Cracus,  who  reftored  the 
republic  to  it’s  tranquillity,  A.  D.  700.  In  A.  D.  820,  the  Poles 
exalted  to  the  throne  one  Piaftium,  a  Wheelwright.  His  pofterity, 
called  the  Piafti,  long  enjoyed  it  ;  till  at  laft,  A.  D.  1382,  the  crown 
devolved  to  Jagello,  duke  of  Lithuania,  who  founded  the  Jagello- 
nian  family,  which  became  extinfl  A.D.  1548,  when  their  kings 
became  elective:  of  which  Henry  de  Valois,  duke  of  Anjou,  was 
the  firft. 

Sweden  is  faid  to  have  been  in  the  ftate  of  a  kingdom  foon  after 
the  deluge,  which  is  faid  to  have  continued  till  the  100th  year  of 
Rome,  when  it  became  a  republic,  which  lafted  250  years.  Mon¬ 
archy  was  re-eftabli(hed  by  Eric  II,  whofe  pofterity  continued  till 
A.  D.  455,  through  twenty-one  fucceflors.  In  A.  D.  829,  the 
Swedes  embraced  Chriftianity.  In  A.  D.  1396,  Sweden,  Norway, 
and  Denmark,  were  united  in  the  union  of  Calmar,  which  lafted 
not  long :  for  in  A.  D.  1449,  Norway  and  Denmark  chofe  a  king 
whofe  pofterity  had  feveral  various  adventures  with  the  Swedes, 
who  were  miferably  harraffed  by  them,  till  A.  D.  1528,  when 
Guftavus  Ericfon  (hook  off  the  Danilh  yoke,  and  was  proclaimed 
king  ;  and  in  1544  the  crown  was  made  hereditary  to  his  family, 
wherein  it  continues  to  this  day. 

Denmark  is  one  of  the  moft  ancient  kingdoms  of  Europe.  One 
Danus,  or  Dan,  is  reported  to  be  the  firft  of  their  kings,  who  headed 
the  Cimbri  and  Goths  when  they  invaded  and  ravaged  Germany. 
About  otir  Saviour’s  birth  Frotho  III.  governed  them.  A.D.  846, 
Eric  I.  began  to  reign,  and  introduced  Chriftianity.  In  1012, 
Canute  II.  came  to  the  crown,  who  afterwards  was  alfo  king  of 
England,  Sweden,  Norway,  &c.  He  was  buried  at  Winchefter  in 
1036.  In  1396  was  the  union  of  Norway,  Denmark,  and  Sweden 
under  Margaret,  queen  of  Norway  :  and  in  A.D.  1449,  Chriftian, 
earl  of  Oldenburg,  was  declared  king  of  the  Danes  and  Norwegians, 
in  whofe  family  thofe  two  crowns  have  remained  everfince. 

^  Norway,  in  its  original  ftate,  is  very  obfeure.  In  A.  M.  3960, 
Frotho  was  king,  who  was  fucceeded  by  fixteen  kings,  the  laft  of 
whom,  Lodbrog,  was  contemporary  with  Charlemagne.  Sigifor- 
dus  reigned  A.  D.  798  ;  and  in  868  Harold  Harfoger  was  their 
foie  king,  who  died  in  931,  and  his  race  were  kings  of  Norway  500 
years.  In  A.D.  1396  was  the  union  of  the  three  kingdoms,  as 
before  mentioned,  and  which  remains  to  this  day  between  Norway 
and  Denmark. 

Of  the  European  iflands,  thofe  of  Great  Britain  and  Ire¬ 
land  are  the  moft  confiderable.  Great  Britain  comprehends 
England  and  Scotland,  the  former  whereof  is  by  far  the  moft  opu¬ 
lent,  powerful  and  extenfive,  and  both  at  prefent  conftitute  one 
great  nation.  For  a  full  account  of  which,  we  refer  fuch  of  our 
readers  as  delight  in  perufing  the  hiftory  of  this  celebrated  ifland, 
to  BARNARD’S  New  Hiftory  of  England,  in  Seventy  folio  N  um¬ 
bers.  Ireland,  which  is  divided  into  the  four  principal  counties  of 
Leinfter,  Ulfter,  Connaught,  and  Munfter,  is  alfo  a  large,  fertile, 
and  trading  kingdom. 

Revolution  caufed  by  the  Impojiure  of  Mahomet. 

If  now  wc  return  and  review  the  modern  hifory  of  Alia,  we  (hall 
there  meet  with  one  of  the  greateft  revolutions  that  ever  happened 
in  the  world  ;  namely,  that  occafioned  by  the  impoftor  Mahomet, 
which  gave  birth  to  an  empire,  which  in  eighty  years  extended  it- 
lelf  over  more  kingdoms  and  countries  than  did  the  Roman  in  800. 
And  though  it  continued  not  above  300  years,  yet  out  of  it’s  afhes 
have  fprung  many  others,  of  which  there  are  ltill  remaining,  the 
large  it  and  moft  potent  empires  in  the  world,  viz.  the  Turkilh, 
Perfian,  and  that  of  the  Mogul. 

After  the  impoftor’s  death,  Ebubezer  his  father-in  law,  and  one 
of  his  chief  captains,  took  upon  him  the  imperial  power,  A.  D. 
622,  who  was  fucceeded  by  twenty-four  others,  by  the  name  of 
Caliphs,  the  laft  of  whom  was  Mahomet  IV.  who  ended  his  reign 
about  A.  D.  872.  Fhefe  caliphs,  or  Saracen  emperors,  by  degrees 
extended  their  conquefts  over  Perfia,  Egypt,  Paleftine,  Syria,  all 
Barbary,  Rhodes,  Cyprus,  Afia  Minor,  Armenia,  Greece,  Con¬ 
ftantinople,  all  Italy,  &c.  But  about  325  years  after  the  impoftor’s 
death,  the  governors  of  the  provinces  took  the  regal  power  on  them- 
felves,  and  left  the  caliphs  nothing  but  the  fhadow  of  their  autho¬ 
rity.  At  laft  they  divided  into  caliphs  and  anti-caliphs,  till  the  Tar¬ 


tars  put  an  end  to  the  pretenfions  of  both,  under  the  famous  emperor 
Tamerlane  the  Great. 

Origin  and  Hifory  of  the  Turkish  Empire. 

The  Turks  were  a  people  firft  known  by  the  name  of  Turc®, 
about  the  lake  of  Masoris,  and  not  much  heard  of  till  A.  D.  57 7. 
In  619  they  are  mentioned  at  the  fiege  of  Conftantinople,  under 
the  command  of  the  Perfians.  After  which  they  fet  up  for  them- 
felves,  and  in  A.  D.  736,  invaded  Albania,  and  other  countries  on 
the  Cafpian  and  Euxine  fea.  In  844,  they  pofteffed  tbemfclvesof 
Armenia  Major,  and  called  itTurcomania.  Here  they  lived  in  no 
great  figure,  till  Mahomet,  the  fultan  of  Perfia,  rebelling  againft 
the  caliph  of  Babylon,  called  them  to  his  afliftaoce  ;  who  came  un¬ 
der  Tangrolipix  their  leader,  and  procured  the  fultan  a  fignal  vidfory. 

The  faid  fultan  Mahomet  not  giving  them  the  promifed  rewards, 
nor  yet  leave  to  return  home,  they,  being  juftly  enraged,  began  to 
mutiny,  and  plundered  the  country  ;  at  laft  fought  with,  defeated 
the  fultan,  and  killed  him.  His  army  difl'atisfied  with  his  condutt, 
joined  with  the  Turks,  and  made  Tangrolipix  fultan  of  Perfia, 
A.  D.  1030.  His  race  continued  till  A.  D.  1198,  when  Caffanes, 
the  laft  of  the  Turkilh  line,  came  to  the  crown.  He  was  vanquillied 
by  the  Cham  of  Tartary  in  1202,  when  the  Tartarian  race  began  in 
JenghisKhan.  Tamerlane  the  Great  conquered  the  whole  empire, 
whofe  fon  fucceeded  in  1403,  and  his  line  became  extinft  in 
Joancha,  who  was  defeated  in  A.  D.  1472,  by  Uffan  Caftan,,  an 
Armenian  prince,  whofe  pofterity  continued  till  Alamat,  or  Haga- 
rat  ;  the  laft  whereof  was  defeated,  A.  D.  1505,  by  lfmael  Sophi, 
who  then  founded  the  Sophian  family,  who  continue  monarchs  of 
Perfia  to  the  prefent  time. 

Ottoman,  the  fon  of  Ethrogul,  the  fon  of  Solyman  (who  was 
driven  out  of  Perfia  by  the  Tartars),  was  about  A.  D.  1290,  faluted 
with  the  title  of  governor  of  the  Oguzian  Turks  in  Afia,  and  foon 
after  with  that  ot  the  lord  Ottoman  or  Ofman.  This  great  prince 
afterwards  took  and  fpoiled  the  rich  city  Nice  ;  and  the  chief  fultan 
dying  A.  D.  1300)  Ottoman  was  advanced  in  his  ftead,  and  then 
founded  the  great  Turkilh  empire  in  the  Eaft  under  the  Ottoman 
race,  who  have  continued  to  this  day  in  a  fucceflion  of  twenty-ffour 
or  twenty-five  fultans  from  him.  But  the  famous  Perfian  general 
Thamas  Kouli  Khan  gave  them  many  fevere  ftrokes,  and  his 
armies  were  often  victorious  over  them  ;  on  which  account  the 
Perfians  depofed  their  fophi,  and  elected  him  their  emperor  or 
fophi. 

The  Turkilh  kingdom  of  Iconium  began  A.D.  1072  in  Cutlu- 
mefes,  a  relation  to  Tangrolipix,  who  pofteffed  himfelf  of  that 
country,  and  afterwards  of  feveral  others  in  Afia  Minor.  He  had 
fifteen  lucceflors,  of  whom  Melech  was  the  laft  in  1261,  who  was 
driven  into  exile,  and  thereby  a  way  was  made  for  the  Ottoman 
line.  We  read  of  the  races  of  other  Turkilh  kings  in  Afia  Minor 
at  the  beginning  of  their  empire,  but  they  all  gave  way  at  laft  to  the 
Ottoman  line.  The  chief  of  thefe  was  the  race  of  Turkilh  kings 
at  Damalcus,  which  Tangrolipix  founded  in  the  perfons  of  hiskinf- 
men  Melech  and  Ducat,  who  began  to  reign  over  Syria,  &c.  A. 
1075.  After  them  fucceeded  nine  others,  till  the  laft,  viz.  Saphra- 
dine,  was  taken  by  the  Tartars,  A.D.  1262  ;  who,  on  the  death  of 
1  amcrlane,  were  obliged  to  quit  it  to  the  Mamelucks,  a  military 
order  of  people  in  Egypt  under  the  Saracens,  who  fubdued  Syria 
and  Egypt,  and  kept  Damafcus  till  A.  D.  1516,  when  it  was  again 
recovered  by  the  Turks.  The  feat  of  the  Turkilh  empire  hath 
been  at  Conftantinople  fince  Mahomet  II.  the  eighth  of  the  Otto¬ 
man  family,  took  it,  A.D.  1455,  or  thereabouts. 

J  Great  Tartary  (or  more  properly Tatary)  isfaid  tohavehad 
for  it’s  firft  emperor  Jenghis  Khan  ;  and  though  the  government  was 
abfolute  and  tyrannical,  yet  it  was  ele&ive  ;  for  the  grandees  of'the 
country  chofe  his  fon  Occady  to  fucceed  him  about  A.  D.  1168. 
In  his  time  the  name  of  the  Tartars  was  firft  known,  and  became 
formidable  in  Europe.  To  him  fucceeded  Zain-Khan,  6r  Bar- 
Kham,  then  Gino-Kham  ;  and  by  his  daughter  the  empire  was 
conveyed  to  her  hulband  Tamerlane  the  Great,  who  made  indeed 
fo  great  a  figure  in  the  world,  that  he  is  reckoned  equal  to  Cyrus  or 
Alexander.  He  was  born  A.  D.  1339.  He  was  mafter  of  all  the 
learning  of  thofe  days,  and  was  of  a  moft  gentle,  mild,  and  affable 
temper,  attended  with  anatural  greatnefs  and  heroic  fpirit  and  valour. 
He  was  an  enemy  to  idolatry,  and  gave  liberty  of  confcience  to  all 
who  worlhipped  God,  the  Creator  of  all  things  ;  wherefore  God 
bleffed  him  with  wonderful  fuccefs  in  his  enterprizes:  for,  under  his 
Chriftian  general  Axalla,  he  fubdued  the  Mufcovites  ;  after  that 
China,  made  the  kings  thereof  tributary  to  him,  and  deltroyed  idol¬ 
atry  there.  After  this  he  defeated  the  Turks,  took  their  fultan  Baja- 
zet  prifoner,  and  reproached  him  for  fighting  againft  the  Chriftian 
intereft.  Hereupon  moft  of  the  provinces  of  Afia  lubmittcd  to  this 
new  conqueror.  Then  he  made  war  upon  the  fultanof  Egypt,  con¬ 
quered  the  country,  with  the  greateft  part1’ of  Africa,  Syria,  Judaea, 
& c.  and  paid  the  higheft  reverence  and  devotion  to  Chrift  at  his  fe- 
pulchre  in  Jerufalem.  He  extended  his  conquefts  to  the  Indies,  and 
founded  there  the  empire  of  the  Moguls.  He  died  in  the  66th  year  of 
hisage,A.D.  1403.  The  great  Maurice  of  Naffau,  princeofOrange, 
always  carried  the  hifory  of  him  in  his  pocket,  and  preferred  it  to 
Caefar’s  Commentaries,  or  Xenophon’s  Cyropaedia.  It  is  faid  he 
fubdued  more  countries  in  eight  years,  than  the  Romans  did  in  eight 
hundred.  %  After  him  there  were  about  fix  fucceffors,  the  laft  of 
whom  was  Dcmir-Khan,  in  1540,  or  thereabouts.  In  Eaftern 
Tartary,  Behun  names  a  catalogue  of  fix  kings,  who  reigned  from 
A.D.  1550  to  Kham-Hi,  the  laft,  who  began  to  reign  over  Tartary 
and  China  in  1661,  and  in  1680  he  perfe&ed  the  conqueft  of  China, 
and  was  reckoned  to  be  the  greateft  prince  in  the  world. 

The  empire  of  the  Moguls  in  India  was  founded,  as  we  faid, 
by  Tamerlane,  who  was  the, firft  emperor  thereof.  His  fon  Mira- 
cha  fucceeded  in  A,  D.  1405.  After  him  nine  others  fucceeded  to 
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the  crown  ;  of  whom  the  laft,  Bardour-Chah,  began  to  reign  A.  D. 
1708. 

The  Chinese  fuppofe  that  they  had  the  firft  man  for  their  firft 
governor,  who  was  called  Puoncuus,  and  had  his  origin  from  fome- 
what  like  an  egg.  How  this  country  was  firft  peopled,  is  uncertain. 
The  firft  king  they  fpeak  of  with  anv  certainty  is  Fo-hius,  or  Fo-hi, 
who  fomc  think  was  Noah  It  is  faid  he  wasfuccecded  by  Xinun- 
gus,  2730  years  before  Chrift.  Yvus  was  thelaftof  the  defied  em¬ 
perors,  and  founded  the  imperial  race  of  Hiaa,  which  was  about 
2207  years  before  Chrift.  This  continued  in  a  line  of  feventeen 
emperors  ;  to  which  the  family  of  Xanga  fucceeded,  about  1766 
years  before  Chrift.  This  produced  twenty-eight  emperors,  and 
lafted  till  about  1 122  years  before  Chrift  ;  when  the  family  of  Cheva 
fucceeded,  which  produced  thirty-feven  emperors,  and  ended  246 
years  before  Chrift.  This  was  fucceeded  by  the  family  of  Civa  or 
Xius,  in  the  year  before  Chrift  206.  This  by  the  family  of  Hana, 
which  lafted  to  A.  D.  264.  This  was  fubdued  by  that  of  Cyna, 
which  lafted  till  A.  D  419,  in  five  kings.  Then  the  family  of 
Tanga  followed,  which  lalted  till  A.  D.  618.  Thefe  were  fucceed¬ 
ed  by  the  race  ofSunga,  which  governed  till  A.  D.  1278,  when  the 
Tartars,  after  feventy-three  years  war,  fubdued  the  empire,  extir¬ 
pated  the  family,  and  founded  a  new  one,  called  I  vena,  which  lafted 
till  A.  D.  1368  when  the  Tartars  were  expelled,  and  one  Xun- 
guons  founded  the  race  of  Taicinga,  who  held  the  throne  till  A.  D. 

1644;  when  the  Tartars  again  conquered  the  country,  and  fet  up 

their  great  Cham  Xunchius,  who  was  fucceeded  by  his  fon  Cham- 
Hi,  in  A.  D.  1661,  as  was  before  related  in  the  hiftory  of  Great 
Tartary. 

J  apan  is  a  mighty  empire,  the  court  far  outfhining  any  in  Eu¬ 
rope.  But  becaule  this  iftand,  which  is  of  prodigious  extent,  was 
not  difeovered  till  the  fixtef  nth  century,  or  about  A.  D.  1540,  we 
have  no  account  of  the  genealogy  and  fucceflion  of .  mperors,  but 
that  they  are  great  and  ablolute  lords,  and  are  adored  by  their  fub- 
jeds. 

America,  when  and  by  whom  difeovered. 

The  firft  who  effectually  difeovered  America,  wasone  Chrifto- 
pher  Columbus,  or  Colon,  a  Genoelc,  in  a  voyage  he  undertook 
for  that  purpofe  by  order  of  the  king  of  Spain,  A.  D.  1492,  and  on 
Auguft  2.  On  the  1 2th  of  O&ober  following,  he  landed  on  the  ifle 
which  he  called  St.  Salvador;  and  after  this  went  on,  and  made  very 
great  difeoveries  on  the  continent,  as  well  as  of  many  illands  ;  and 
returned  to  Spain  after  feven  months  and  eleven  days.  In  1502, 
May  9,  he  made  a  fecond  voyage  to  America,  and  enlarged  his  for¬ 
mer  difeoveries  very  much.  At  length  he  returned  ;  and  meeting 
with  ungrateful  ufage,  it  haftened  his  death,  which  happened  May 
20,  1506. 

Americus  Vefpucius,  a  native  of  Florence,  made  the  next  confi- 
derable  difeoveries  in  two  voyages ;  the  firft  of  which  he  undertook 
May  20,  1497,  and  the  other  May  n,  1500.  Fromhim  he  whole 
continent  was  called  America;  though  N'  rrh  America  is  faid  to 
have  been  difeovered  by  one  Sebaftian  Cabot,  or  Gabot ;  but  who  he 
was,  or  of  what  country,  is  not  agreed  ;  befides  the  difeoveries  of 
feveral  of  tl>c  inland  countries,  &c.  by  various  other  perfons. 

Upon  the  diicovery  of  this  part  of  the  world,  it  was  found  that 
every  part  of  the  fame  was  inhabited  by  the  human  fpeci,  s,  as  well 
as  great  variety  of  beafts,  &c.  But  how  they  fhould  come  here  is  a 
queftion  difficult  to  folve,  fince  it  has  no  known  communication 
with  cither  Europe  or  Afia.  The  feveral  nations  and  countries  in 
America,  difeovered  by  the  Europeans,  are  under  their  government. 
Thus  Mexico,  great  part  of  Granada,  Terra  Firma,  Peru,  Chili, 
part  of  Paraguay,  &c.  belong  to  the  Spaniards.  New  England, 
New  York,  Pennfylvania,  New  Jerley,  Maryland,  Virginia,  Ca¬ 
rolina,  was  formerly  fubjedt  to  Great  Britain,  but  by  the  treaty  of 
1783  was  ceded  to  the  Anglo-Americans.  Other  countries  and 
Blands  belong  to  the  French,  Dutch,  &c. 

For  the  geography  of  the  nations  above  deferibed,  refer  to  the 
JSyftem,  page  1014,  &c. 

Perfons  who  read  hijiory  merely  for  amufement,  or  having  in  view 
fome  particular  branch  of  learning,  attend  only  to  certain  branches 
of  hijiory,  are  not  confined  to  that  order  and  connection,  which  is 
abfolutcly  requifite  for  obtaining  a  proper  knowledge  of  hijiory  ;  the 
moft  regular,  as  well  asfuccefsful  way  of  ltudying  which,  is,  to  be¬ 
gin  with  an  epitome  of  univerfal  hijiory ,  and  afterwards  apply  to  the 
hijiory  of  particular  nations  and  commonwealths  :  for  the  ftudy  of 
particular  hijhrics  prefuppofes,  or,  to  fpeak  more  property,  is  only 
extending  the  knowledge  of  particular  parts  of  univerfal  hijiory. 
Unlefs  this  be  our  plan,  we  fhall  only  fill  the  memory  with  fome 
events,  which  may  be  done  without  applying  to  hijiory ,  or  pretend¬ 
ing  to  the  knowledge  of  it. 

The  moll  celebrated  Greek  and  Latin  hiftorians  were,  1.  Hero¬ 
dotus  Halicamaffeus,  who  relates  the  adts  of  Cyrus,  and  the  affairs 
of  the  Perfian  monarchy,  to  the  war  of  Xerxes  and  his  flight  out  of 
Greece,  A.  M.  3485.  2.  Thucydides,  the  Athenian,  comprifes 

in  his  excellent  hijiory  the  fpace  of  70  years,  i.  e.  from  the  flight  of 
Xerxes  to  the  21ft  year  of  the  Pelopponefian  war.  3.  Xenophon 
wrote  the  events  of  40  years,  to  the  battle  of  Mantinea,  A.  M. 
3600.  He  was  called  the  Attic  Bee,  from  the  unaffedted  fwcetncfs 
and  elegance  of  his  ftyle.  4.  Diodorus  Siculus  wrote  an  univerfal 
hijiory  of  almoft  all  the  habitable  world,  accurately  divided  into  40 
books.  5.  Titus  Livius  wrote  a  continued  hijiory  of  746  years  from 
the  building  of  Rome  in  32x2,  to  the  4th  year  before  Chrift,  and 
37th  of  Auguftus.  He  excelled  all  other  Latin  writers  in  the  ad¬ 
mirable  gravity,  copioufnefs,  and  beauty  of  his  language.  6.  Cte- 
iias  Gnidius  compofed  the  ancient  hijiory  of  the  kings  of  Affyria, 
Babylon  and  Perfia,  in  20  books.  7.  Plutarch,  A.  D.  100, 
wrote  about  ,50  lives  of  the  principal  Greek  and  Roman  perfonages  : 
they  abound  with  excellent  matter,  wife  fentences,  and  choice  rules 
of  life.  8.  Arrian,  A.  D,  140,  wrote,  in  eight  books,  the  Life  and 
No.  96.  Vol.  II. 
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Adis  of  Alexander  the  Great :  his  ftyle  is  Angularly  fweet  and  ele¬ 
gant.  Dionyfius  of  Halicarnaffus  wrote  an  accurate  Roman  hif- 
tory,  continued  to  the  beginning  of  the  firft  Pun  e  war  ;  of  which  11 
books  only,  to  the  212th  year  of  the  city,  are  extant,  xo.  Polybius 
begins  his  Roman  hijiory,  from  the  firft  Punic  v  ar  ,  and  hat  of  the 
Greeks,  or  Achxans,  from  the  40th  year  a  fer  the  death  of  Alexan¬ 
der  the  Great.  11.  Saliuft  wrote,  in  a  pure  and  elegant  brevity, 
many  parts  of  the  Roman  hijiory  ;  what  remain  are  chieflv  the  con- 
fp'racy  of  Catiline,  and  the  war  of  Jugurtha.  12.  Julius  Caffar 
wrote,  in  commentaries  on  each  year,  the  hijiory  of  his  own  adls  in 
the  Gallic  and  civil  wars,  from  the  year  ofRome  696  to  706.  The 
beautiful  propriety  of  expreffion,  r;  .rive  candour,  and  politeness  of 
fentiment,  in  this  work,  are  admirably  calculated  for  improvement 
in  the  Latin  tongue.  13.  Velleius  Paterculus  comcoted,  in  pure 
and  iwcet  language,  an  epitome  of  the  Roman  hj:.ry ,  to  the  32d 
year  after  Chrift.  14.  Cornelius  Tacitus  wrote  a  /  /{ ,ry  from  the 
death  of  Auguftus,  to  the  reign  of  Trajan,  iri  30  bo  ks;  all  that 
are  extant,  of  the  laft  eleven,  reach  from  the  8ffi  year  of  Claudius, 
to  the  befieging  of  Jerufalem  by  Titus,  A.  D.  71.  H  s  fly'e  is 
proper,  neat,  quick,  and  appofite.  15.  Suetonius  wrote,  wifh  gr.  at 
truth  and  exadfnefs,  the  lives  of  the  12  firft  emperors,  to  the  death 
of  Domitian,  A.  D.  98.  16.  Juftin  wrote  a  compendious  hijiory  of 

moft  nations,  from  Ninus,  to  the  25th  of  Auguftus:  he  fiourilhed 
A.  D.  150.  17.  Dion  Caffius  wrote  the  hijiory  of  981  years,  from 

the  building  of  Rome,  to  A.  D.  231,  in  80  books,  of  which  fcarce 
23  are  extant.  18.  Herodian  wrote  the  hijiory  of  his  own  time, 
from  A.  D.  181,  to  A.  D.  241.  19.  Johannes Z,onaras  wrote  a  hij- 

tory  of  Auguftus  to  his  own  times,  and  A  D.  1117.  20.  Eutropius 

wrote  the  epitome  of  the  Roman  hijiory ,  in  ten  books,  to  the  death 
of  Jovian,  A.  D.  368.  21.  Amnuanus  Marcellinus,  a  Grecian, 

wrote  the  hijiory  of  the  Romans,  in  31  books;  in  the  14th  10  the 
31ft,  the  only  ones  extant;  he  deferibed  the  adls  of  Confiantius, 
Julian,  Jovinian,  Valentinian,  and  Valens,  to  the  year  of  Chrift 
382. 

Other  hiftorians,  of  lefs  note,  and  more  modern  times, arc,  Jor- 
riandes,  Procopius,  Agathias,  Paulus  LJiaconus,  Haithomes,  Lao- 
nicusChalcondylas, Luitprand,Sigebert,  Saxo-Grammaticus,  Con- 
rade,  Johannes  Aventinus,  Johannes  Nauclerus,  Albert  Crantz, 
John  Sleidan,  Philip  Comineus  Froifard,  Jerom  Oforius,  Antony 
BonfiniuspPolydore  Virgil. 

Sacred,  or  eccieftajiical  History,  is  that  which  lays  before  us  the 
myftcries  and  ceremonies  of  religion,  vifions  or  appearances  of  the 
Deity,  &c.  miracles,  and  other  fupernatural  things,  whereof  God 
alone  is  the  author.  Such  are  the  book  of  Genefis,  the  Golpels, 
Apocalyple,  &c.  See  Miracles,  Prophecy,  Revelation, 
&c.  1  o  this  head  we  may  add  the  various  accounts  of  the  rife  and 

eftablifhmcnt  of  the  feveral  religions  and  churches,  the  rife  and  pro- 
grefs  ot  different  opinions,  fedls,  &c. 

Natural  History,  or  phyfiology,  is  a  defeription  of  the  Angula¬ 
rities  ot  nature,  it’s  irregularities  and  prodigies,  and  the  alterations 
it  undergoes  in  the  birth,  progrefs,  end,  and  ufe  of  things. 

Civil  History,  is  that  of  people,  ltates,  republics,  communities, 
cities,  &c.  Such  are  thofe  of  Thucydides,  Halicamaffeus,  Livy, 
Polvbius,  Mezeray,  F.  Daniel,  Milton,  Buchanan,  See. 

Particular  hijiory  confifts  of  a  number  of  fadts  relating  to  the  fame 
date  ;  fuch  arc,  l  hucydides’s  hijiory  ot  the  Pelcponnefian  War, 
Salluft’s  hijt.ry  of  the  war  between  me  Romans,  and  king  Jugurtha  ; 
Cadar’s  hijiory  of  his  own  Gallic  and  Civil  Wars.  General  hijiory  \s 
made  up  ot  feveral  particular  hijiories:  fuch  are  thofe  of  Diodorus 
Siculus,  Herodotus,  Juftin,  Xenophon,  and  Polvbius,  among  the 
ancients  ;  and  Thuanus’s  hijiory,  Lord  Lyttelton’s  hijiory  of  Henry 
II.  Dr.  Robertfon’s/d/iWy  of  Charles  V.  &c.  among  the  moderns’. 

Perfonal  History,  is  that  which  gives  the  portrait  or  life  of 
fome  Angle  perfon.  Such  are  the  Lives  of  Plutarch,  Cornelius 
Nepos,  Suetonius,  See.  and  the  Lives  of  the  painters,  philofophers, 
faints,  &c.  See  Biografh,y. 

Singular  History,  is  that  which  deferibes  a  Angle  action,  fiege; 
battle,  or  even  a  war  or  expedition,  &c.  Such  was  the  Confpiracy 
of  Catiline  to  fubvert  the  Roman  ftate,  written  by  Saliuft. 

Simple  History,  is  that  delivered  without  any  art  or  foreign  or¬ 
nament  ;  being  only  a  naked  and  faithful  recital  of  things,  juft  in 
the  fame  manner  and  order  wherein  they  palled. 

Figurative  Hi  story,  is  that  which  is  farther  enriched  with  orna¬ 
ments,  by  the  wit,  ingenuity,  and  addrefs  of  the  hiftorian.  Such 
arc  the  political  and  moral  hijiories  of  the  Greeks,  Romans,  and 
moft  of  the  moderns. 

Mixed  History,  is  that  which,  befides  the  ornaments  of  figured 
hijiory,  calls  in  the  proofs  and  authorities  of  Ample  hijiory,  furniihing 
authentic  memoirs,  or  original  letters,  manifeftoes,  declarations, 
&c.  to  vouch  the  truth  of  what  is  faid. 


H  istory  is  alfo  ufed  for  a  romance,  or  a  fabulous  but  proba¬ 
ble  relation  ot  a  feries  of  adfions  or  adventures  feigned  or  invented  by 
the  writer;  fuch  is  the/>//?a/yofClariffa,  Sir  Charles  Grandifon,  &c. 

History,  in  painting,  denotes  a  pidlure  compofed  of  divers  fi¬ 
gures  or  perfons,  reprdenting  lome  tranfadlion  or  piece  of  hijiory 
either  real  or  feigned. 

Painters  are  diftinguifhed  into  portrait  painters,  flower  and  fruit 
painters,  painters  ot  bealts  and  landfcapcs,  and  hijiory  painters. 

HITCH,  on  lhip-board,  a  word  denoting  a  fort  of  knot  or  noofe, 
by  which  one  rope  isfaftened  to  another,  or  to  fome  other  objedf, 
and  hence  ufed  for  catching  hold  of  any  thing  with  a  hook  ora  rope, 
and  to  hold  itfaft.  Thus,  when  the  boat  is  to  be  hoifted  in,  they 
fay,  hitch  the  tackles  into  the  rings  of  the  boat ;  and,  when  about  to 
weigh  anchor,  hitch  the  fifti-hook  to  the  fluke  of  the  anchor. 

HITCHING,  in  horfemanlhip,  is  to  wriggle  or  move  forwards 
by  degrees,  or  to  knock  the  legs  together  in  walking. 
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HIVE.  Bee-hives,  in  different  places  and  on  different  occafions, 
are  of  very  different  materials.  In  fome  places,  the  hollow  trunk  or 
a  tree  ferves  thepurpofe  ;  in  others,  they  are  made  of  four  boards 
nailed  together  in  the  fhape  of  a  long  box,  and  placed  with  one  cn 
upon  the  ground,  or  upon  a  frame  of  wood-work  erected  for  that 
purpofe.  The  moll  ufual  form  of  them,  however,  is  conic  and 
bell -fafhioned  ;  and  the  common  materials  of  which  they  are  made 
are  twilled  ofier  or  ftraw,  nicely  matted  together,  and  made  into  a 
fort  of  thick  cords,  bound  round  with  olier-bark.  The  lafl  is  the 
molt  common  kind,  and  ferves  perfectly  well  for  all  the  purpofes  of 
the  bees,  and  of  the  perfons  who  make  their  profits  of  the  honey. 
The  lodgment  is  fufficiently  warm  and  clofe  for  the  bees,  and  a  thin 
frame  of  boards  defends  it  from  being  injured  by  the  wet. 

Atranfparent  fort  of  bee-hive  may  eafily  be  made,  by  leaving  cer¬ 
tain  fquares  in  a  wooden  hive  open,  and  afterwards  fattening  clear 
glafs  in  thefe  vacant  fpaces:  a  frame  of  wood  may  cover  the  whole, 
fo  that  the  light  is  not  always  let  in  upon  the  bees,  and  the  covering 
may  be  removed  w’hen  the  obferver  is  to  examine  their  operations. 
By  this  means  it  is  found,  that  the  fquares  of  glafs,  when  properly 
placed,  will  keepelean  and  tranfpa rent  for  many  years  ;  and  when 
they  are  fullied,  there  are  eafy  methods  of  cleaning  them,  by  taking 
them  out  and  replacing  them  when  they  have  been  wiped.  When 
the  obferver  places  himfelf  behind  the  hive,  and  has  one  of  thefe 
fquares  of  glafs  before  his  eye,  he  fees  exadtly  all  that  paffes  within, 
without  incommoding  or  interrupting  the  creatures  at  their  work. 
Thefe  glafs  hives,  however,  are  chiefly  objedts  of  curiofity,  though, 
in  fome  inltances,  they  have  led  to  difeoveries  that  mult  gradually 
contribute  to  the  improvement  of  the  ceconomy  of  thefe  ufeful  in- 
fedts. 

The  principal  advantage  derived  from  hives  of  modern  conftruc- 
tion,  is,  that  of  obtaining  the  honey  and  wax  w'ithout  recurring  to 
the  barbarous  expedient  of  deftroying  the  bees.  The  method  of  pre- 
ferving  the  lives  of  bees  has  been  brought  to  aconfiderable  degree  of 
perfedtion  by  the  late  Mr.  Thorley  of  Oxfordlhire,  and  Mr.  White 
of  Suffolk.  Mr.  Thorley,  who  takes  the  lead  in  this  improvement, 
prefers  colonies  to  hives  for  the  following  reafons :  x.  The  more 
■certain  prefervation  of  many  thoufands  of  thefe  ufeful  infedts.  2. 
Their  greater  ftrength,  conlilting  in  their  number,  and  their  corre- 
fponding  fecurity  from  robbers.  3.  Their  greater  wealth,  arifing 
from  their  united  labours.  To  this  purpofe  he  tells  us,  that  he  has, 
in  fomefummers,  taken  two  boxes  filled  with  honey  (molt  of  it  be¬ 
ing  pure  virgin  honey  of  the  belt  kind)  from  one  colony,  and  left 
fufficient  Itore  for  their  maintenance  :  add  to  thefe  advantages,  the 
pleafure  of  viewing  them,  with  the  greatelt  fafety,  at  all  feafons, 
even  in  their  bulielt  time  of  gathering,  and  their  requiring  a  much 
lefs  attendance  in  fwarming  time.  The  bees  thus  managed  are  alfo 
more  effedtually  fecured  from  wet  and  cold,  from  mice,  and  other 
injuries. 

Mr.  Thorley ’s  boxes  are  made  of  deal,  which,  being  fpongy, 
fucks  up  the  breath  of  the  bees  fooner  than  a  more  folid  wood  would 
do ;  and  yellow  dram-deal,  thoroughly  feafoned,  he  fays,  is  the  belt. 

The  belt  form  of  thefe  boxes  is  an  odtagon,  which,  being  nearer 
to  a  fphere,  allows  the  bees  in  winter  to  lie  in  a  round  body  near  the 
center  of  the  hive;  and  thus  a  due  heat  is  conveyed  to  all  the  exte¬ 
rior  parts,  and  the  honey  is  kept  from  candying.  The  dimenfions, 
which  he  recommends,  after  long  trial,  are  ten  inches  deep  in  the 
infide,  the  top-board  a  full-inch,  and  the  breadth  within  twelve  or 
fourteen  inches.  He  has  tried  boxes  containing  a  bulhel  or  more, 
but  found  them  not  to  anfwer  the  defign  like  thofe  of  a  lefs  fize. 
The  top  of  the  box  fhould  be  made  of  an  intire  board,  or  of  two 
boards  well  glued  together,  which  Ihould  be  a  full  inch  thick  after  it 
has  been  planed,  and  project  on  all  fides  at  leaft  an  inch  beyond  the 
dimenfions  of  the  box.  In  the  middle  of  this  top  there  mult  be  a 
hole  five  inches  fquare,  for  a  communication  between  the  boxes  ; 
and  this  hole  fhould  be  covered  with  a  Hiding  fhutterof  deal  or  elm, 
running  eafily  in  a  groove,  over  the  back-window.  The  eight  pan- 
nels,  nine  inches  deep,  and  three  quarters  of  an  inch  thick,  when 
planed,  are  to  be  let  into  the  top,  fo  as  to  keep  them  in  their  proper 
places  ;  to  be  fecured  at  the  corners  with  plates  of  brafs,  and  to  be 
cramped  with  wires  at  the  bottom,  in  order  to  keep  them  firm. 
There  fhould  be  a  glafs  window  behind,  fixed  in  a  frame,  with  a 
thin  deal  cover,  two  fmall  brafs  hinges,  and  a  button  to  fallen  it : 
this  window  will  ferve  for  infpedting  the  Hate  and  operations  of  the 
bees.  Two  brafs  handles,  one  on  each  fide,  are  neceffary  to  lift  up 
the  box;  thefe  fhould  be  fixed  in  with  two  thin  plates  of  iron,  near 
three  inches  long,  fo  as  to  turn  up  and  down  within  the  box,  and 
put  in  three  inches  below  the  top-board,  which  is  nailed  down  clofe 
with /prigs  to  the  other  parts  of  the  box.  Thofe  who  chufe  a  frame 
'  within,  to  which  the  bees  may  fallen  their  combs,  need  only  ufe  a 
couple  of  deal  flicks  of  an  inch  fquare,  placed  crofs  in  the  box,  and 
fupported  by  two  pins  of  brafs  ;  one  an  inch  and  a  half  below  the 
top,  the  other  two  inches  below  it ;  by  which  means  the  combs 
will  quickly  find  a  flay.  There  mult  alfo  be  a  paffage,  four  or  five 
inches  long,  and  lefs  than  half  an  inch  deep,  for  the  bees  to  go  in 
and  out  at  the  bottom  of  the  box. 

The  boxes,  thus  prepared,  fhould  be  kept  in  a  houfe  or  under  a 
fhed,  the  difpofition  and  Itrudture  of  which  Mr.  Thorley  has  parti¬ 
cularly  deferibed.  He  alfo  recommends  to  paint  the  apertures  of  the 
boxes,  which  are  the  habitations  of  the  feveral  colonies,  with  dif¬ 
ferent  colours,  as  red,  white,  blue,  yellow,  &c.  in  form  of  a  half 
moon  or  fquare,  that  the  bees  may  the  better  know  their  own  home. 
For  the  method  of  furnifhing  thefe  colonies  with  inhabitants,  fee 
Hiving. 

Mr.  Thorley,  fon  to  the  above  mentioned  gentleman,  has,  by 
long  experience,  improved  his  father’s  method  of  managing  bees. 
The  bee-hive  of  his  ccnftrudtion,  prefented  to  the  Society  of  Arts, 
&e.  is  exhibited  in  Plate  a,  fig.  .3. 

i  he  bottom-part,  marked  a,  is  an  octangular  bee-box,  made  of 
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deal  boards,  about  an  inch  in  thicknefs,  the  cover  of  which  is  ex¬ 
ternally  leventeen  inches  in  diameter,  but  internally  only  fifteen  and 
a  half,  and  it’s  height  ten  inches.  In  the  middle  of  the  cover  of 
this  octangular  box  is  a  hole,  which  may  be  opened  or  fhut  at  plea¬ 
fure,  by  m?ans  of  a  Aider  el.  In  one  of  the  pannels  is  a  pane  of 
glafs,  covered  with  a  wooden  door  e.  The  entrance/,  at  the  bot¬ 
tom  of  the  box,  is  about  three  and  a  half  inches  broad,  and  half  an 
inch  high.  Two  flips  of  deal,  about  half  an  inch  fquare,  crofs  each 
other  in  the  center  of  the  box,  and  are  fattened  to  the  pannel  by 
means  of  fmall  ferews  :  to  thefe  flips  the  bees  fallen  their  combs.  In 
this  oCtangular  box  the  bees  are  hived,  after  fwarming,  in  the  ufual 
manner,  and  there  fuffered  to  continue  till  they  have  built  their 
combs  and  filled  them  with  honey  ;  which  may  be  known  by  open¬ 
ing  the  door,  and  viewing  their  works  through  the  glafs  pane,  or  by 
the  weight  of  the  hive. 

When  the  bee-mafter  finds  his  laborious  infeCts  have  filled  their 
habitation,  he  is  to  place  a  common  bee-hive  of  ftraw,  reprefented 
at  b ,  made  either  flat  at  the  top,  or  in  the  common  form,  on  the 
odtangularffiox,  and  drawing  out  the  Aider,  a  communication  will 
be  opened  between  the  box  and  the  ftraw  hive;  in  confequence  of 
which  the  bees  will  fill  this  hive  alfo  with  the  produCt  of  their  la¬ 
bours. 

When  the  ftraw  hive  is  well  filled,  the  Aider  may  be  pufhed  in, 
and  the  hive  taken  away,  and  another  placed  in  it’s  room,  with  the 
Aider  drawn  out.  This  new  hive  will  alfo  be  filled  in  the  fame 
manner.. 

By  proceeding  in  this  method,  Mr.  Thorley  affured  the  fociety, 
that  he  had  taken  three  fucceflive  hives  filled  with  honey  and  wax, 
from  a  Angle  hive,  during  the  fame  fummer,  and  that  the  food  (till 
remaining  in  the  odtangular  box  was  fufficient  for  the  fupport  of  the 
bees  during  the  winter.  He  adds,  that  if  this  method  was  purfued 
in  every  part  of  the  kingdom,  inftead  of  the  cruel  method  of  deftroy¬ 
ing  thele  ufeful  infedts,  he  isperfuaded,  from  long  experience,  that 
wax  would  be  collected  in  fuch  plenty,  that  candies  made  -with  it 
might  be  fold  as  cheap  as  thofe  of  tallow  are  fold  at  prefent. 

Mr.  White,  in  his  directions  for  making  the  bee-boxes  of  his  in¬ 
vention,  tells  us,  fpcaking  of  the  conftruCtion  of  a  Angle  box,  that 
it  may  be  made  of  deal  or  any  other  wcll-feafoned  boards,  which  are 
not  apt  to  warp  or  fplit.  The  boards  fhould  be  near  an  inch  thick  ; 
the  figure  of  the  box  fquare,  and  it’s  height  and  breadth  nine  inches 
and  five  eighths  every  way,  meafuring  within.  A  box  of  thefe  di~ 
menfions  will  contain  near  a  peck  and  a  half.  The  front  part  mull 
have  a  door  cut  in  the  middle  of  the  bottom  edge,  three  inches  wide, 
and  near  half  an  inch  high.  In  the  back  part  a  hole  mult  be  cut 
with  a  rabbit  in  it,  in  which  is  to  be  fixed  w'ith  putty  a  paneofthe 
cleared  and  belt  crown-glafs,  about  five  inches  long  and  three  broad ; 
and  let  the  top  of  the  glafs  be  placed  as  high  as  the  roof  within-lide, 
that  the  upper  part  of  the  combs  may  be  feen :  and  thus  the  Hate  and 
ftrength  of  the  bees  may  be  judged  better  of  than  if  the  glafs  were 
fixed  in  the  middle.  The  glafs  mull  be  covered  with  a  thin  piece  of 
board,  as  a  Ihutter,  which  may  be  made  to  hang  by  a  firing,  or  turn 
upon  a  nail,  or  Aide  fideways  between  two  mouldings.  The  glafs 
may  be  made  large,  or  another  pane  of  glafs  may  be  fixed  ,on  the 
top  and  covered  w'ith  a  (flutter,  for  the  convenience  of  obfervingthe 
bees  at  their  work.  The  fide  of  the  box  which  is  to  be  joined  to 
another  box  of  the  fame  form  and  dimenfions,  as  it  will  not  be  ex- 
pofed  to  the  external  air,  may  be  made  of  a  piece  of  flit  deal  not  half 
an  inch  thick.  This  Mr.  White  calls  the  fide  of  communication, 
becaufe  it  is  not  to  be  wholly  inclofed  :  a  fpace  is  to  be  left  or  cut  at 
the  bottom  through  the  whole  breadth  of  the  box,  and  a  little  more 
than  an  inch  in  height,  and  a  hole  or  paffage  is  to  be  made  at  the  top, 
three  inches  long,  and  more  than  half  an  inch  wide.  Through  thefe 
the  bees  are  to  have  a  communication  from  one  box  to  another.  In 
the  next  place  a  loofe  board  is  to  be  provided,  which  board  is  to  be 
half  an  inch  thick,  and  large  enough  to  cover  the  fide  of  communi¬ 
cation  ;  and  likewife  feveral  little  iron  ftaples,  an  inch  and  a  half 
long,  with  the  two  points  or  ends  bending  down  more  than  half  an 
inch:  the  ufe  of  this  part  of  the  apparatus  will  appear  under  the  arti¬ 
cle  Hiving.  Moreover,  let  two  flicks  be  fixed  in  the  box  tranf- 
verfely  and  eroding  each  other,  in  order  to  be  a  flay  to  the  combs ; 
one  about  three  inches  from  the  bottom,  and  the  other  at  the  fame 
diftance  from  the  top;  and  when  the  wffiole  is  painted,  in  order  to 
render  it  more  durable,  the  box  is  finifhed.  This  box,  fays  the  in¬ 
ventor,  is  as  plain  as  poffible :  it  is  little  more  than  five  fquare  pieces 
of  board  nailed  together  ;  fo  that  any  poor  cottager  may  make  his 
own  boxes,  without  the  help  or  expence  of  a  carpenter. 

The  other  box  mud  be  exadtly  of  the  fame  form  and  dimenfions  ; 
and  the  two  boxes  differ  only  in  this,  that  the  fide  of  communication 
of  the  one  mult  be  on  the  right  hand,  and  of  the  other  on  the  left. 
The  two  boxes  with  their  openings  of  communication,  ready  to  be 
joined  to  each  other,  are  reprefented  in  Plate  4,  fig.  4. 

In  fig.  5,  is  exhibited  the  front  of  a  frame  for  twelve  colonies  ; 
a,  a,  are  two  cells  of  oak,  lying  flat  on  the  ground,  more  than  four 
feet  long :  in  thefe  cells  are  fixed  four  oaken  polls,  about  the  thick¬ 
nefs  of  luch  as  are  ufed  for  drying  linen.  The  two  polls  b ,  b,  in 
the  front,  are  about  fix  feet  two  inches  above  the  cells  ;  the  other 
two,  Handing  backward,  five  feet  eight  inches.  You  are  next  to 
nail  fome  boards  of  flit  deal  horizontally  from  one  of  the  fore-pofts 
to  the  other,  in  order  to  fereen  the  bees  from  the  fun  :  let  thefe 
boards  be  feven  feet  feven  inches  in  length,  and  nailed  to  the  infide 
of  the  pods,  and  be  well  feafoned,  that  they  may  not  ftirink  or  gape 
in  the  joints  :  c,  c,  are  two  fplintsof  deal,  to  keep  the  boards  even, 
and  to  ftrengthen  them. 

Fig.  6,  reprefents  the  back  of  the  frame  :  d,  d,  d,  d,  are  four  ftrong 
boards  of  the  fame  length  with  the  frame,  on  which  the  boxes  are  to 
be  placed  ;  let  the  upper  fide  of  them  be  very  fmooth  and  even,  that 
the  boxes  may  Hand  true  upon  them,  or  it  may  be  more  advifeable 
to  place  under  every  pair  of  boxes  a  fmooth  thin  board,  as  long  as 
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the  boxes,  and  about  a  quarter  of  an  inch  wider.  The  bees  will 
foon  fallen  the  boxes  to  this  board  in  fuch  a  manner,  that  you  may 
move  or  weigh  the  boxes  and  board  together,  without  breaking  the 
wax  or  refin,  which,  for  many  reafons,  ought  to  be  avoided. 

Thefe  floors  mud  be  fupported  by  pieces  of  wood  or  bearers,  e,  e, 
&e.  which  are  nailed  from  pod  to  pod  at  each  end  :  they  are  like- 
wife  to  be  well  railed  to  the  frame,  to  keep  them  from  finking  with 
the  weight  of  the  boxes,  /reprefents  the  roof,  which  projedls  back- 
M-ards  about  feven  or  eight  inches  beyond  the  boxes,  to  fhelterthem 
from  the  rain. 

You  have  now  only  to  cut  niches  or  holes  in  the  frame  over  againd 
every  entrance  into  the  boxes,  as/;,  /;,  5  ;  let  thefe  niches  be 

tiear  four  inches  long,  and  undereach  nail  afmall  piece  of  wood  for 
the  bees  to  light  upon.  The  morning  or  evening  fun  will  fhine  upon 
one  or  both  ends  of  the  frame,  let  it’s  afpedl  be  what  it  will  ;  but 
you  may  prevent  it’s  over-heating  the  boxes,  by  a  loofe  board  fet  up 
between  the  pods,  and  kept  in  by  two  or  three  pegs. 

In  order  to  take  away  part  of  the  honey,  without  dedroying  or 
much  didurbing  the  bees,  Mr.  White  advifes  to  examine  the  date 
of  the  colonies  about  the  latter  end  of  Augud  through  theglaffes  ; 
and  heobferves,  that  fuch  as  have  filled  a  box  and  a  half  with  their 
works  mayfpare  the  half  box;  but  the  honey-comb fhould  be  parti¬ 
cularly  examined,  and  about  eight  or  nine  pounds  left  for  their  win¬ 
ter  dore.  When  this  is  done,  open  the  mouth  of  the  box  you  in¬ 
tend  to  take  ;  then,  with  a  thin  knife,  cut  through  the  refin  with 
which  the  bees  have  joined  the  boxes  to  each  other,  till  they  are  fe- 
parated ;  and,  after  this,  thrud  a  fheet  of  tin  gently  between  the 
boxes.  The  communication  being  thus  dopped,  the  bees  in  the 
fulled  box,  where  mod  probably  the  queen  is,  will  be  a  little  dif- 
turbed  ;  but  thofe  in  the  other  box,  where  there  is  no  queen,  will 
be  in  the  utmoll  confufion,  running  to  and  fro  with  a  kind  of  mourn¬ 
ful  cry,  and  ilfuing  out  at  the  newly  opened  dcor  in  great  difordot : 
however,  when  they  have  got  abroad, and  difeover  theircompanions, 
they  eagerly  join  them  at  the  mouth  of  the  other  box.  By  this  means, 
in  an  hour  or  two,  you  will  have  a  box  of  pure  honey,  without  a  * 
living  bee  to  moled  you,  or  any  dead  bees  to  wade  and  damage  the 
honey. 

Mr.  White’s  boxes  are  convenient  for  feeding  poor  docks  in  or¬ 
der  topreferve  them,  and  alfo  for  removing  moths  and  infefts  from 
any  colony  that  is  in  danger  of  being  injured  by  them. 

Mr.  Wildman  recommends  the  following  method  of  taking  the 
wax  and  honey,  without  dedroying  the  bees :  Remove  the  hive ,  from 
which  you  would  take  the  wax  and  honey,  into  a  room,  into  which 
little  light  is  admitted  ;  invert  the  hive  gently,  placing  it  on  any 
fupport,  and  cover  it  with  an  empty  hive,  keeping  the  fide  next  the 
window  of  the  empty  hive  raifed  a  little,  to  give  the  bees  fufiicicnt 
light  to  find  their  way  into  it :  while  you  hold  the  empty  hive  flea- 
diiy  fupported  on  the  edge  of  the  full  hive,  between  your  fide  and 
your  left  arm,  keep  driking  with  your  hand  all  round  the  full  hive 
from  top  to  bottom,  in  the  manner  of  beating  a  drum,  fo  that  the 
bees  may  be  frightened  by  the  noife,  and  mount  out  of  the  full  hive 
into  the  empty  one.  As  foon  as  all  the  bees  are  out  of  the  full  hive , 
which  will  generally  be  in  about  five  minutes,  the  other  hive,  in 
which  they  are  colledled,  mud  then  be  placed  on  the  dand  from 
which  the  full  hive  was  taken,  in  order  to  receive  the  abfent  bees 
as  they  return  from  the  fields. 

If  this  be  done  early  in  the  feafon,  the  operator  fhould  examine 
the  royal  cells  ;  for  if  any  of  them  contain  young  bees,  they,  as  well 
as  all  the  combs  that  have  young  bees  in  them,  mud  be  preserved  in 
the  hive.  Take  out  the  other  combs  with  a  long,  broad,  and  pliable 
knife,  cutting  them  from  the  fides  and  crown  as  clear  as  poflible,  to 
prevent  the  future  labour  of  the  bees,  v  ho  mud  lick  up  all  the  ho¬ 
ney  fpilt,  and  remove  every  grain  of  wax.  The  fides  of  the  hive 
fhould  then  be  feraped  with  a  table  fpoon,  to  clear  away  what  was 
left  by  the  knife. 

Having  thus  taken  the  wax  and  honey,  let  a  table,  covered  with 
a  clean  cloth,  be  placed  near  the  dand,  and  giving  the  hive,  in  which 
the  bees  are,  a  fudden  (hake,  driking  at  the  fame  time  with  a  con- 
fiderable  degree  of  force,  the  bees  will  be  fhaken  on  the  cloth.  Put 
their  own  hive  upon  them  immediately,  raifed  a  little  on  one  fide, 
that  the  bees  may  the  more  ealily  enter  ;  and  when  all  are  entered, 
place  it  on  the  ttand  as  before.  If  the  hive,  in  which  the  bees  are, 
be  turned  uppermod,  and  their  own  hive  placed  over  it,  the  bees  will 
immediately  afeend  into  it,  efpecially  if  the  lower  fides  be  druck  to 
alarm  them  ;  for  the  effects  of  fear,  impreifed  on  the  bees  by  the 
continual  noife,  renders  them  for  a  confiderable  time  fo  mild  and 
tradable,  that  they  will  bear  any  handling,  which  does  not  hurt 
them,  without  any  figns  of  refentmerit. 

Mr.  Thorley  obje&s  to  the  method  of  driving  bees,  in  order  to 
obtain  their  honey,  becaufe  the  honey  will  be  foul  and  corrupted, 
and  great  numbers  of  the  young  brood  will  thus  be  utterly  dedroyed, 
and  the  docks  much  reduced  and  endangered. 

HIVING,  the  placing  a  fwarm  of  bees  in  a  hive,  in  order  to 
have  the  profit  of  their  labours. 

When  a  fwarm  of  bees  has  left  an  old  hive,  and  is  placed  in  form 
of  a  cluder  hanging  down  from  the  branch  of  fome  fhrub  or  low 
bufh,  turn  up  the  hive,  and,  fhaking  the  bough,  make  them  fall  in¬ 
to  it,  and  then  fet  the  hive  upon  a  cloth  on  the  ground;  or  if  the 
bough  be  fmall,  you  may  cut  it  off,  and,  laying  it  on  the  cloth,  fet 
the  hive  over  it ;  but  if  the  bees  are  fixed  on  a  branch  near  the 
.  ground,  lay  the  cloth  under  it,  then  fhake  them  down,  and  place 
the  hive  over  them. 

If  it  happen,  that  fome  bees  will  obdinately  keep  to  the  place 
where  they  at  fird  fixed  themfelves,  after  having  tried  in  vain  to 
fwcep  them  off  gently  with  a  brufh,  rub'  the  branch  over  with  the 
juice  of  fuch  plants  as  thefe  creatures  hate  the  fmell  of;  fuch  are 
alder,  rue,  and  fome  others.  And  if  this  does  not  fucceed,  there 


I  N  G.  [1147 

mud  be  linen  rags  burnt  under  them,  the  fmoke  of  which  will  foon 
drive  them  off,  and  make  them  join  theircompanions. 

It  fometimes  happens  that  the  fwarm  is  not  placed  fo  favourably 
as  in  the  indance  before  mentioned  ;  they  often  hang  themfelves  in 
a  long  cluder  from  the  young  Ihoots  or  fmall  branches  of  high  trees; 
and  in  this  cafe  many  different  expedients  arc  to  be  ufed  to/;mrthem, 
according  to  the  circumdances  of  their  pofition.  The  common 
method  is,  for  one  man  to  climb  the  tree  with  a  long  daff  in  his 
hand,  and  another  to  mount  a  ladder  placed  againd  the  tree,  and 
hold  the  hive  under  the  fwarm,  while  the  other  fweeps  them  into  it 
with  the  daff;  and  when  the  bough  on  which  they  hang  is  fo  far 
from  the  body  of  the  tree  that  this  is  i  mpradticable  by  the  ladder,  the 
hive  is  to  be  fixed  to  the  end  of  a  long  pole,  and  by  that  means 
fufpended  under  the  fwarm  while  they  are  fwept  into  it.  When 
all  this  is  impracticable,  becaufe  of  the  great  height  of  the  branch 
on  which  the  fwarm  hangs,  a  large  cloth  is  to  be  fpread  on  fome 
of  the.  lower  branches,  and  the  whole  fwarm  fwept  down  in  a  cluder 
upon  it ;  this  is  then  to  be  thrown  carefully  to  the  ground,  and 
another  perfon  is  to  be  ready  there  to  place  the  hive  over  the  greater 
part  of  the  cluder,  and  the  red  will  ufually  foon  creep  into  it  and 
join  them.  If  they  are  flow  in  doing  this,  they  are  to  be  driven  in 
by  burning  linen  rags  about  the  places  where  they  fly,  the  difagree- 
able  lmell  of  wffiich  will  fend  them  towards  the  hive,  where,  find¬ 
ing  their  companions  not  incommoded  with  it,  they  will  naturally 
remain.  J 

Another  method  of  getting  a  fwarm  from  a  branch  of  a  high  tree, 
is,  to  cut  off  the  branch  with  a  faw,  as  gently  and  with  as  little  dif- 
turbance  to  the  bees  as  poflible.  In  this  cafe,  when  the  branch  is 
off,,  a  man  may  carefully  defeend  witli  it,  arid  the  bees  will  not  quit 
their  hold ;  but  will  be  all  carried  where  he  pleafes  with  it,  and  may 
by  that  means  be  very  eafily  put  into  a  hive. 

Sometimes  the  bees,  which  go  out  in  a  fwarm,  fix  upon  a  hole 
in  a  wall,  or  a  hollow  in  the  trunk  of  a  tree,  for  the  affembling 
themfelves.  This  is  a  much  better  choice  for  them  than  the  branch 
of  a  tree,  but  is  much  worfe  for  the  perfon  who  is  to  hive  them, 
for  they  are  very  difficult  to  begot  out  of  thefe  places.  The  com¬ 
mon  way  of  the  country  people  is,  to  attack  thefe  fwarms  in  the 
middle  of  a  cold  night,  and  they  then  enlarge  the  opening  from 
without,  and  placing  the  hive  under  it,  fcoop  the  bees  out  of  their 
ned  with  a  ladle,  and  put  them  into  the  hive. 

Mr.  Thorley  advifes  never  to  plant  a  colony  with  a  Angle  fwarm  ; 
and  fartheradds,  that  the  mod  effectual  methodof  preferving  beesin 
common  hives  is  incorporation,  or  uniting  two  flocks  into  one,  by 
the  help  of  a  peculiar  fume  or  opiate,  which  will  put  them  intirely 
in  your  power  for  a  time,  fo  that  you  may  difpofeof  and  diflribute 
them  at  pleafure.  The  queen,  in  this  operation,  is  immediately  to 
be  fearched  for  and  detained.  Hives  or  flocks,  which  have  fwarmed 
once  or  twice,  and  are  confequentlv  reduced  in  their  number,  are  the 
fitted  to  be  joined  together,  as  they  will  be  thus  greatly  flrengthened 
and  improved.  However,  if  you  have  a  flock  both  rich  in  honey, 
and  full  of  bees,  you  may  take  it,  by  dividing  the  bees  into  two 
parts,  and  putting  them  into  two  other  hives  inflead  of  one.  But 
be  careful  to  examine,  whether  the  flock  to  which  you  defign  to 
join  the  bees  of  another,  has  honey  enough  to  maintain  the  bees 
of  both  ;  for  which  purpofe  it  fhould  be  full  twenty  pounds  ir* 
weight. 

1  he  flupefying  fume  ufed  in  this  procefs  is  the  fungus  maximus 
or  pulverulentus,  or  larger  mufhroom,  commonly  knowm  by  the 
name  of  bunt,  puckfifl,  or  frog-cheefe  :  it  is  as  big  as  a  man’s  head 
or  bigger  ;  wffien  ripe,  it  is  of  a  brown  colour,  turns  to  powder, 
and  is  exceeding  light.  Put  one  of  thefe  pucks  into  a  large  paper, 
preffing  it  to  two  thirds  or  nearly  half  it’s  bulk,  and  tyeingit  very 
clofe  ;  then  place  it  in  an  oven  fome  time  after  the  houfhold  bread 
is  drawn,  and  let  it  remain  there  all  night ;  when  it  is  dry  enough 
to  retain  fire,  it  is  fit  for  ufe  in  the  following  manner:  cut  off  a 
piece  of  the  puck  as  large  as  a  hen’s  egg,  and  fix  it  in  the  end  of  a 
(mail  dick  fplit  for  the  purpofe,  and  fliarpened  at  the  other  end,  and 
place  this  fo  that  it  may  hang  near  the  middle  of  an  empty  hive ; 
this  hive  mud  be  fet  with  the  mouth  upward,  in  a  pail,  or  bucket, 
near  the  dock  you  intend  to. take  :  then  fet  fire  to  the  puck,  and 
immediately  place  the  dock  of  bees  over  it,  tying  a  cloth  round  the 
hives,  that  no  fmoke  may  efcape.  In  a  little  while  you  will  hear 
the  bees  fall  like  drops  of  hail  into  the  empty  hive.  You  may  then 
beat  the  top  of  the  hive  gently  with  your  hand,  to  get  as  many  out 
of  them  as  you  can:  after  this,  loofening  the  cloth,  lift  off  the  hive 
to  a  table,  knock  it  feveral  times  againd  the  table,  and  feveral  more 
bees  will  tumble  out,  and  perhaps  the  queen  among  them  ;  die  is 
often  one  of  the  lad  that  falls :  if  fhe  is  not  there,  fearch  for  her 
among  the  main  body  in  the  empty  hive,  fpreading  them  for  this 
purpofe  upon  a  table.  You  mud  proceed  in  the  fame  manner  with 
the  other  hive,  with  the  bees  of  which  thefe  are  to  be  united. 

One  of  the  queens  being  found,  you  mud  put  the  bees  of  both 
hives  together  ;  mingle  them  thoroughly,  fprinkling  them  at  the 
fame  time  with  a  little  ale  and  fugar,  and  put  them  among  the 
combs  of  the  latter  hive,  fhaking  them  down  in  it.  When  they  are 
all  depofited,  cover  the  hive  with  a  cloth,  bound  clofe  about  it, 
and  let  them  remain  fliut  up  all  that  night  and  the  next  day.  Some 
time  after  this  you  will  be  fenfible  that  they  are  awakened  out  of 
fleep.  The  fecond  night  after  their  union,  in  the  dufk  of  the  even¬ 
ing,  gently  remove  the  cloth  from  the  mouth  of  the  hive  (taking 
care  of  yourfelf),  and  the  bees  will  immediately  daily  forth  with  a 
great  noife  ;  but  it  being  too  late  for  them  to  take  wing,  they  will 
foon  return  again  :  then  inferting  two  pieces  of  tobacco-pipes  to  let 
in  air,  flop  them  clofe  as  before,  and  keep  them  thus  confined  for 
three  or  four  days  longer,  after  which  the  door  may  be  left  open. 

HOACHE,  a  name  given  by  the  Chinefeto  a  peculiar  kind  of 
earth,  which  they  have  found  lately  very  ufeful  in  the  manufa&ure 
of  the  finer  forts  of  their  China-ware.  There  is  great  reafon  to  be¬ 
lieve 
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lieve,  that  this  is  either  the  fame  earth  with  our  sOAP-m\£of  Corn¬ 
wall,  or  fomething  very  like  it. 

HOARSENESS,  raucedo ,  in  medicine,  a  diminution  of  the 
voice,  fometimes  attended  with  a  preternatural  afperity  or  rougli- 
nefs  thereof. 

The  part  hercaftedledisthc  asp  era  arteria,  and  particularly  it’s 
head,  or  the  larynx. 

This  diflemper  difFers  in  degree,  being  milder  when  from  external 
caufes,  and  much  more  obflinatc  and  troublefome  when  from 
internal. 

Hoarjenejs  is  a  fort  of  catarrhous  indifpofition,  arifing  from  a  too 
great  acrimony  or  faltnefs  of  the  lymph;  and  the  general  caufe  of 
it  is  a  too  copious  efFulion  of  thin  lymph  on  the  larynx  and  adjacent 
parts,  or  an.  interception  of  the  lymph  ddtined  to  lubricate  the 
Wind-pipe;  and  the  occalional  caufe  of  this  is  ufually  an  obflrudion 
of  the  glandular  parts,  towards  the  top  of  that  organ,  in  the 
Ample  raucedo  ;  but  in  the  complicated  kind,  in  which  there  is  a 
fcorbutic  or  venereal  taint,  an  erolion  of  the  epiglottis  is  very  often 
the  caufe. 

Lubricating  medicines  are  firft  to  be  given,  to  obtund  the  acri¬ 
mony  of  the  humours,  and  relax  the  Itri&ures  of  the  glandular 
parts.  To  this  purpofe  are  properly  taken  oil  of  almonds  and  the 
pectoral  fyrups,  with  barley-water,  mucilaginous  broths,  and  de- 
coitions  ot  the  pcitoral  herbs,  or  infufions  of  them  drank  in  the 
manner  of  tea.  When  the  hoarjenejs  is  occafioned  by  too  great 
acrimony  and  vifeidity  of  the  lymph,  a  fmall  quantity  of  horfe- 
radilli  juice,  mixed  with  honey,  may  be  fwallowed  every  morning 
with  a  draught  of  new-milk  whey.  When  there  is  a  coryza  or 
COUGH  attending  it,  thefe  are  to  be  treated  in  the  ufual  way,  and 
the  hoarjenejs  will  ufually  go  otF  with  them.  When  the  hoarjenejs 
arifes  from  acrid  and  bilious  humours,  the  abforbents  and  nitrous 
medicines  are  to  be  given,  with  gentle  diaphoretics  ;  powders  com- 
pofed  of  crab’s-eyes,  nitre,  and  diaphoretic  antimony,  are  of  great 
ufe  in  this  cafe.  The  bowels,  in  all  thefe  cafes,  are  to  be  kept 
gently  relaxed  ;  and  where  there  is  a  fcorbutic  or  venereal  taint  for 
the  balis,  thofe  difeafes  mult  be  attacked  in  the  common  way,  and 
then  the  hoarjenejs  will  be  regularly  taken  off. 

bpertna  ceti,  deco£t.  rapar.  &  rob.paflular.are  approved  remedies, 
herein.  Where  the  diforderisinveterate,attenuants  and  expectorants 
are  frequently  of  fervice. 

In  many  inltances,  the  molt  fpcedy  relief  is  obtained  from  con¬ 
tinuing  the  feet  in  warm  water,  for  the  fpace  of  half  an  hour,  about 
bed-time. 

HOASE,  in  fca-language,  is  a  long  flexible  tube,  formed  of 
leather  or  tarred  canvas,  but  chiefly  of  the  latter,  and  employed  to 
conduct  the  frelh  water,  which  is  hoifled  aboard  a  flflp,  into  the 
cafks  that  are  ranged  in  the  hold  ;  and  to  pafs  the  water,  or  other 
liquors,  out  of  one  cafk  into  the  other. 

HOBBISM,  or  Philojophy  of  Hobbes ,  in  the  hiftory  of  literature, 
denotes  the  metaphyfical,  moral,  religious,  and  political  opinions 
of  Thomas  Hobbes,  a  celebrated  Englifh  writer,  born  at  Malmef- 
burv,  in  Wiltfhire,  in  the  year  1588  ;  and  who,  in  the  article  of 
religion,  became  the  leader  of  an  infamous  band  in  England. 

Having  diftinguifhed  himfelf  in  early  life  by  hi-  genius,  appli¬ 
cation,  and  improvement,  he  was  taken  into  the  fervice  and  pro¬ 
tection  of  the  Devonshire  family,  which  continued,  with  little  in¬ 
terruption,  as  long  as  he  lived,  and  which  gave  him  an  opportunity 
of  purfuing  his  Studies,  and  of  forming  connections  with  perfons 
of  the  firlt  reputation  for  learning  and  fcicnce  both  at  home  and 
abroad. 

About  the  year  1654  he  began  a  controverfy  with  Dr.  Wallis  of 
Oxford,  which  lafted  as  long  as  he  lived,  and  in  which  he  had  the 
misfortune  to  have  all  the  mathematicians  againft  him  :  this  con¬ 
troverfy  did  him  no  credit ;  for  though  he  was  once  and  again  re¬ 
futed,  and  his  miltakes  were  clearly  pointed  out,  yet,  fuch  was  the 
obltinacy  ot  his  temp,  r,  he  adhered  as  pertinacioufly  as  ever  to  his 
old  opinions,  and  rendered  that  a  perfonal  quarrel,  which  ought  to 
have  continued  a  literary  difpute.  He  was  no  lefs  pofitive  and 
imperious,  in  maintaining  his  moral,  religious,  and  political  Senti¬ 
ments;  and  he  fee  ms  to  have  discovered,  on  a  variety  of  occafions,  a 
very  unbecoming  opinion  of  his  own  abilities,  and  a  Supercilious  con¬ 
tempt  for  thofe  of  other  men. 

After  the  Restoration,  in  1660,  the  king  fettled  upon  him  a  pen- 
flou  of  an  hundred  pounds,  per  year;  but,  notwithllanding  this  fa¬ 
vour,  his  Leviathan  and  his  treatife  De  Cive  were  cenfured  by  par¬ 
liament  in  1666,  a  circumstance  which  much  alarmed  him;  at  the 
fame  time  a  bill  was  brought  into  the  houfe  of  commons  to  punilh 
atheifrn  and  profanenefs,  which,  it  is  Said,  induced  Mr.  Hobbes  to 
write  or  to  enlarge  his  book  concerning  Herefy. 

Mr.  Hobbes  retained  his  undemanding  to  his  lalt  ficknefs  ;  in- 
fomuch  that  he  was  not  only  capable  of  Studying  mathematics  when 
above  eighty-lix  }  cars  old,  but  alfo  of  writing  very  long  poems. 
It  has  been  laid,  that  he  was  afraid  of  apparitions  and  Spirits  •  but 
his  friends  call  this  a  table,  though  they  acknowledge  that  he  was 
afraid  of  bcingalone,  and  aferibe  it  to  a'fearof  bein<*  aifaffinated 

Mr.  Hobbes’s  religious  and  political  Sentiments  are  chiefly  con¬ 
tained  in  his  book  I)c  Cive  and  his  Leviathan;  and  it  is  certain, 
that  there  have  been  tew  perfons  whofe  writings,  by  the  extraor¬ 
dinary  abilities  ot  their  author  and  the  Singularity  of  his  notions, 
for  the  dogmatical  manner  in  which  they  are  delivered,  and  theagree! 
ablenefs  ol  their  ill  le,  that  have  had  a  more  pernicious  influence  in 
Spreading  infidelity  and  irreligion  4  or,  we  may  add,  which  bear 
more  viliblc  marks  of  an  extreme  averfion  to  Ghriltianity. 

With  regard  to  revealed  religion,  he  treats  the  pretence  to  inspi¬ 
ration  as  a  Sign  of  madnefs  :  he  alledges,  that  the  books  of  Mofes, 
and  the  hillorical  writings  of  the  Old  1  eftaroent,  were  not  written 
by  thole  whofe  names  they  bear  ;  and  that  they  are  derived  to  us 
from  no  other  authority  than  that  of  Ezra.  As  to  the  books  of 
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the  New  TeSlamcnt,  he  acknowledges,  that  they  arc  the  true  re¬ 
gisters  of  thofe  things  which  were  done  and  Said  by  the  prophets  : 
and  apoflles;  but  he  pretends,  that  they  wefe  not  received  as  of  di- 
vine  authority  in  the  ChriSfian  church,  till  they  were  eSlabliflicd  bv 
the  council  of  Laodicea,  in  the  year  of  Chrilt  364.  Though  he 
Sometimes  fceins  to  Speak  with  veneration  of  the  facred  writing 
and  to  make  the  laws  of  Scripture  the  laws  of  Cod,  yet  he  cxprelsiv 
alFerts,  that  we  have  no  aSFurance  of  the  certainty  of  Scripture,  but 
from  the  authority  of  the  church,  or  the  authority  of  the  comnion- 
wealth. 

Dr.  Leland,  in  his  View  of  the  DeiSlical  writers,  thus  delineates 
the  features  of  this  extraordinary  charader :  “  In  Mr.  Hobbes  we 
have  a  remarkable  intlance  what  lfrange  extravagancies  men  of 
wit  and  genius  may  fall  into,  who,  whilfl  they  value  themfelves 
upon  their  fupmor  penetration,  and  laugh  at  popular  errors  and 
fuperSlition,  often  give  into  notions  fo  wild  and  ridiculous,  as  none 
of  the  people  that  govern  themfelves  by  plain  common  fenfe  could 
be  guilty  of.  It  will  hardly  be  thought  too  fevere  a  ccnfurc  to  fay, 
that  Mr.  Hobbes’s  Scheme ’ilrikes  at  the  foundation  of  all  religion’ 
both  natural  and  revealed  :  that  it  tendeth  not  only  to  Subvert  the 
authority  of  Scripture,  but  to  deflroy  God’s  moral  adminiftration  : 
that  if  confoundeth  the  natural  differences  of  good  and  evil,  virtue 
and  yfee,  and  taketh  away  the  diftindion  between  foul  and  bod) ,  and 
the  liberty  of  human  adions:  that  it  deftroyeth  the  beft  principles  of 
human  nature,  and,  inflead  of  that  innate  benevolence  and  Social 
difpolition  which  fliould  unite  men  together,  fuppofeth  all  men  to 
be  adually  in  a  Rate  of  war  with  one  another  :  that  it  creatcth  an 
abfolute  tyranny  in  the  church  and  Hate,  which  it  confounds,  and 
make th  the  will  of  the  prince  or  governing  power  the  foie  flandard 
of  right  and  wrong :  and  that  it  deflroys  all  the  rights  of  private 
confcience,  and  indeed  leaves  no  room  for  confcience  at  all.”  The 
fc.diments  of  the  reft  of  the  deifts  of  the  lalt  century,  and  the  pre- 
lent,  fuch  as  Bolingbroke,  Herbert,  Hume,  &c.  are  equally  ab- 
«  .furd,  incQnfiflcnt,  and  fubverfive  of  all  moral  order  and  decency 
among  mankind.  J 

We  Shall  conclude  this  article  with  the  following  lines  of  a  ce¬ 
lebrated  poet : 


;  in  WUU1C 


we  fee 

His  privilege  of  man,  abfurdity  ! 

’1  is  hard  to  point  where  moll  his  merits 
fhine, 

In  human  learning,  or  in  laws  divine. 

All  matter  thinks  as  fuch,  he  gravely  fays, 

The  imallcft  grain  of  land,  and  lpire  of 
grafs ; 

Only  t’  exprefs  their  thoughts  they  wanted 
pow’r, 

Till  he  arolc,  their  fweet-tongu’d  orator  .* 

Rome’s  wildcft  legends  are  excell’d  at  once, 

With  thinking  blocks,  and  philosophic 
ftones 
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Yet  dreads  their  povv^r,  whole  being  he 
denies; 

The  noon-dayboafter,ftrait  a  cowardgrown. 

Shudders  and  trembles  in  the  dark  alone ; 

Spettres  and  phantoms  glare  before  hi^fight. 

Which,  when  the  candle  enters,  ceafe  to 
fright. 

■Twas  thus  he  liv’d,  our  nation’s  boaflcd 
pride, 

And  (Oh  that  truth  could  hide  it:) thus  he 
dy'd;  ' 

Dreams,  whimfics,  fancies,  nothings,  then 
he  fear’d. 

And  droptinto  the  dark,  and  disappear’d. 


HOBBY,  in  ornithology,  a  hawk  of  the  long-winged  kind,  the 
FALCO  jubbuteo  of  Linnaeus,  and  the  name  by  which  others  expreis 
the  ring-tail  and  hen-harrier.  1  he  hobby  has  a  prominent  and 
crooked  beak,  covered  at  the  bafe  with  a  yellow  fkin  ;  the  beak  is 
white  near  this  membrane,  elfewhere  it  is  blue;  above  each  eve 
there  is  a  white-line  ;  the  crown  of  the  head  and  back,  and  coverts 
of  the  wings,  are  of  a  deep  bluifli  black  ;  the  hind  part  of  the  head 
is  marked  with  two  pale  yellow  fpots,  and  each  cheek  with  a  large 
black  fpot  pointing  downwards ;  the  interior  webs  of  the  fecondary 
and  quill  feathers  are  variegated  with  oval,tranfverfe,  reddifh  fpots  • 
the  bread  is  white,  marked  with  oblong  fpots  of  black  ;  the  thighs 
and  vent- feathers  are  pale  orange;  the  middle  feathers  of  the  tail  arc 
intirely  of  a  deep  dove-colour;  the  others  are  barred  on  their 
interior  fides  with  ruft-eolour,  and  tipt  with  a  dirty  white.  The 
female  is  much  larger  than  the  male.  The  legs  and  feet  are 
yellow.  See  Plate  32,  jig.  21.  See  likewife  Doring  and  Hawk. 

Hobby  is  alfo  a  name  formerly  given  to  ftrong  a&ive  horfes  oi 
a  middling  fize,  like  our  nags. 

HOBGOBLIN,  is  a  name  vulgarly  applied  to  fairies  or  ap¬ 
paritions.  1 

HOBLERS,  or  Hobilers,  IIobeiarii,  in  our  ancient  cuf- 
toms,  were  men  who,  by  their  tenure,  were  obliged  to  maintain 
a  light  horfe  or  hobby,  lor  the  certifying  any  invafion  towards  the 
fea-fide. 


,  HOBSON ’s-ehoice,  a  vulgar  proverbial  exprefllon,  applied  to  that 
kind  of  choice  in  which  there  is  no  alternative.  It  is  laid  to  be  de¬ 
rived  from  the  name  ol  a  carrier  at  Cambridge,  who  let  out  hackney 
horfes,  and  obliged  each  cufiomer  to  take,  in  his  turn,  that  horfe 
which  flood  next  the  liable  door. 

HOCUS  POCUS,  a  cant  term  apjjied  to  a  juggle  or  cheat. 

HOD,  a  fort  of  tray  for  carrying  mortar,  in  ul'e  among  brick¬ 
layers. 

HODMAN,  a  cant  term  formerly  ufed  for  a  young  fcholar  ad¬ 
mitted  from  A/Vcflminfler-fchool  to  be  fludent  in  Chnfl-church  in 
Oxford.  / 

HOE,  or  How,  a  hufbandman’s  tool,  made  like  a  cooper’s  adz, 
to  cut  up  weeds  in  gardens,  fields,  &cc. 

T.  his  inflrument  is  of  great  ufe,  and  ought  to  be  much  more  em¬ 
ployed  than  it  is,  in  hacking  and  clearing  the  feveral  corners, 
cracks,  and  patches  of  land,  in  lpare  times  of  the  year,  which  would 
be  no  fmall  advantage  to  it. 

Horfe- Hoe  is  a  large  kind  of  hot  drawn  by  horfes,  and  ufed  to 
ftir  the  intervals  in  the  new  husbandry,  and  clear  the  corn  from 
weeds. 

The  Rev.  Mr.  Hewitt,  of  Hadleigh,  in  Suffolk,  prefented  to  the 
Society  for  the  Encouragement  of  Arts,  &c.  in  1766,  the  model  of 
a  new  horje-hoe ,  reprelented  in  Plate  4,  jig.  2.  A  reprefents  a 
fmall  round  curved  iron  bar,  fixed  upon  each  end  of  the  axle  of 
the  wheel,  by  which  the  hoe  is  drawn  ;  the  wheel  B  is  three  feet 
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in  diameter  ;  C,  C,  are  two  flat  iron  bars,  three  Feet  long,  fixed 
upon  the  axle  of  the  wheel,  and  to  the  fides  of  the  hoe  at  E,  E,  by 
bolts  and  fcrews,  and  moveable  both  upon  the  axle  and  bolts  ;  F  is 
a  fmall  round  iron  bar,  fattened  at  each  end  into  the  bars  C,  C, 
at  I  and  I  ;  the  bars  to  thefe  points  may  be  ftrait,  and  from  I  I, 
to  E,  E,  let  them  be  curved  ;  H  is  the  hoe  itfelf,  the  breadth  of 
which  is  to  be  regulated  by  the  different  dittances  of  the  rows  of 
plants,  whofe  intervals  are  to  be  hoed  ;  K,  K,  are  two  flat  curved 
iron  bars,  fixed  by  bolts,  upon  which  they  arc  moveable,  to  the  bars 
C,  C ;  each  of  thefe  palTes  through  a  ftaple  fixed  into  the  fides  of 
the  hoe  at  L,  L  ;  in  both  thefe  fmall  bars  there  is  a  row  of  holes, 
and  in  each  ftaple  one  hole,  anfweringto  a  hole  in  each  of  the  fides 
of  the  hoe,  which  is  fixed  to  any  pofition  by  means  of  bolts  palfing 
through  thefe  holes,  and  fome  of  the  holes  in  the  bars  K,  K,  and 
thus  the  ground  may  be  hoed  as  near  the  furface,  or  as  far  below 
it,  as  is  neceffary ;  M,  M,  are  two  wooden  handles,  fixed  to  the 
two  fides  of  the  hoe,  and  to  each  other,  by  the  crofs-bar  O  ;  thefe 
bandies  are  as  long  and  as  high  from  the  ground  as  thofe  of  a  com¬ 
mon  plough. 

This  machine  may  eafily  be  adapted  to  hoeing  the  furrows  be¬ 
tween  the  wheat-ridges,  by  fubftituting  in  the  room  of  the  flat  hoe 
one  that  is  curved,  and  fuiting  it’s  breadth  and  curvature  to  the 
breadth  and  curvature  of  the  furrows  that  are  to  be  hoed. 

With  this  inftrument  the  ground  may  be  hoed  fo  deep,  as  to  cut 
afunder  the  roots  of  every  weed  it  meets  with  below  the  crown  or 
head;  and  thus  they  will  either  be  deftroyed  or  prevented  from 
growing  agaiy  during  the  feafon.  There  has  been  a  farther  im¬ 
provement  of  this  inftrument  by  annexing  a  harrow  to  the  hoe.  See 
Hoe  Plough. 

HOEING,  in  the  new  hulbandry,  is  breaking  or  dividing  the 
foil  by  tillage,  while  the  corn  or  other  plants  are  growing  thereon. 
It  differs  from  common  tillage,  which  is  always  performed  before 
the  corn  or  plants  are  fown  or  planted  in  the  time  of  performing  it ; 
and  it  is  much  more  beneficial  to  the  crops  than  any  other  tillage. 
This  fort  of  tillage  is  performed  various  ways,  and  by  means  of 
different  inftruments. 

Land  which,  before  the  tilling,  would  have  yielded  little,  though 
the  more  it  is  tilled  before  fowing  the  greater  crop  it  yields,  yet,  if 
tilled  only  before  the  fowing,  will  alfohave  fome  weeds,  and  they 
will  partake  of  the  advantage  of  the  tillage  as  well  as  the  corn. 
This  is  one  reafon  for  an  after  tillage,  fuch  as  that  by  hoeing.  But 
there  is  another  confideration  that  yet  more  evinces  the  necelfity  of 
it ;  this  is,  that  as  foon  as  the  ploughman  has  done  his  bufinefs,  by 
ploughing  and  harrowing  the  land  afterfowing,  the  foil,  of  it’s  own 
accord,  begins  to  undo  it  all  again,  by  tending  towards  it’s  original 
texture  and  fpecific  gravity  again,  the  altering  of  which  was  the 
only  bufinefs  of  all  the  former  tillage.  The  breaking  the  particles 
of  the  earth,  and  making  in  it  new  pores,  and  new  particles  or  new 
fuperficies,  is  the  great  bufinefs  of  the  plough  and  harrow,  but  as 
foon  as  their  ufe  is  over,  the  earth  begins  tocoalefce  again  into  it’s 
own  form,  the  particles  unite  together,  and  the  artificial  pores  in 
a  great  meafure  clofe  up.  The  feed  is  nourifhed  in  a  worfe  ground 
than  it  was  firft  put  into,  and  the  more  the  plant  grows  up  and  re¬ 
quires  a  larger  fupply  of  food,  the  worfe  the  pafture  becomes. 
While  nourilhment  is  thus  denied  the  growing  plants,  they  are  at 
the  fame  time  choaked  with  weeds,  which  being  of  a  hardier  nature 
than  they,  will  grow  with  lefs  fupplies,  and  therefore  thrive  more 
vigoroufly,  and  rob  them  of  a  great  part  of  the  little  food  the  land 
before  allowed  them. 

Tranfplanting  is  nearly  allied  in  it’s  nature  to  hoeing,  but  it  is 
much  inferior.  The  nature  of  this  will  not  admit  of  it’s  being  a 
general  thing ;  and  even  if  it  would,  hoeing  is  better :  for,  by  tranf¬ 
planting,  the  plants  can  only  be  kept  up  to  a  certain  period,  after 
which  they  will  not  bear  it ;  but  hoeing  may  be  ufed  to  them  with 
advantage,  to  their  utmoft  (landing,  and  makes  them  vigorous  all 
the  while. 

The  roots  of  a  plant  are  all  neceffarily  broken  off  in  tranfplant¬ 
ing,  and  it  requires  fome  time  for  it  to  ftrike  a  whole  fet  of  new 
ones ;  and  if  the  earth  about  it  is  not  kept  thoroughly  moiftened  all 
this  time,  the  new-formed  roots  will  not  be  able  to  Ihoot,  and  the 
plant  will  ftarve  in  the  midft  of  plenty.  But,  on  the  contrary,  in 
hoeing,  the  fame  advantage  for  the  new  pafture  for  the  plant  is  ob¬ 
tained,  by  breaking  the  particles  of  the  earth,  and  at  the  fame  time 
no  more  of  the  roots  are  broken  off  than  can  eafily  befupplied,  and 
the  reft  remaining  in  their  places,  the  plant  continues  growing  with¬ 
out  that  flop  and  decay  which  muft  happen  on  tranfplanting,  and 
which  it  recovers  only  by  degrees. 

One  great  benefit  of  hoeing  is,  that  it  keeps  plants  moift  in  dry 
weather,  the  advantage  of  which  to  their  growth  is  eafily  feen. 
This  good  office  it  performs  on  a  double  account.  Firft,  as  they 
are  better  nourifhed  by  hoeing,  they  require  lefs  moifture,  and  carry 
off  lefs  ;  for  thofe  plants  which  receive  the  greateft  increafe,  having 
moft  terreftrial  nourifhment,  carry  off  the  leaft  water,  in  proportion 
to  their  augment,  as  is  proved  by  Woodward’s  experiments.  Thus 
barley  or  oats  being  fown  on  a  piece  of  ground,  well  divided  by 
tillage  and  dung,  will  come  up  and  grow  well  without  rains,  when 
the  fame  grains  fbwn  on  another  part  of  the  fame  land,  not  thus 
dunged  or  tilled,  will  fcarce  come  up  at  all  without  rains,  or,  if 
they  do,  will  wait  wholly  for  the  rains  for  their  growth  and:ncreafe. 

The  hoe  alfo,  particularly  the  horfe-hoe,  for  the  other  does  not 
go  deep  enough,  (and  on  this  account  horfe-£am?g-is  much  prefer¬ 
able  to  hoeing  with  the  hand-iw,  or  fcizxcYi-hoeing,)  procures 
moifture  for  the  roots  from  the  dews  which  fall  moft;  in  dry  weather  ; 
and  thefe  dews  feem  to  be  the  moft  enriching  of  all  moifture,  as  it 
contains  in  it  a  fine  black  earth,  which  will  fubfide  from  it  in 
ftandmg,  and  which  feems  fine  enough  to  be  the  proper  pabulum 
or  food  for  plants. 

HOG,  Jus,  in  the  Linnaean  fyftem  of  zoology,  a  diftin<ft  genus 
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of  animals,  of  the  order  of  belluee  and  clafs  of  mammalia,  the  charac¬ 
ters  of  which  are,  that  the  upper  fore-teeth  are  four  in  number  and 
convergent;  thofe  of  the  lower  jaw  are  fix  and  prominent ;  theca- 
nine  teeth  of  the  upper  jaw  are  two,  and  Ihort ;  thofe  of  the  under 
jaw  are  fingle  and  thrutt  out  \  the  fnout  is  truncated,  prominent, 
and  moveable.  Of  this  genus  are  the  common  hog,  the  Guiney  hog, 
or  porcus  Guineenjis,  the  Mexican  mufk  hog,  orTAjACU,  the 
hydrochecris or  CAPYBARA,  and  the  BABYROUSSA. 

The  common  hog,  or  jus  ferofa  of  Linnsus,  is  covered  with 
briftles  :  in  a  wild  ftate  it  is  of  a  dark  brindled  colour,  and  under 
the  briftles  there  is  a  foft  curled  hair  ;  the  ears  are  ftiort  and  a  little 
rounded  :  in  it’s  tame  ftate,  the  ears  are  long,  (harp-pointed,  and 
flouching  ;  the  colour  is  generally  white,  fometimes  mingled  with 
other  colours. 

Thefe  animals  are  very  profitable  to  the  owner,  being  kept  at 
fmall  expence,  feeding  on  things  that  would  be  otherwise  thrown 
away,  and  producing  a  very  large  increafe.  They  are  apt  to  dig  up 
the  ground  and  to  break  fences  ;  but  this  may  be  prevented,  by  put¬ 
ting  rings  in  their  nofes,  and  yokes  about  their  necks.  Leiceftcr- 
ftfire,  Northamptonfhire,  and  Hampftiire,  are  famous  for  thefe 
animals,  which  feems  owing  to  their  being  clayey  countries,  and 
that  more  beans  and  peas  are  fown  there  than  in  other  places.  The 
wild  kind  never  grow  fo  large  as  the  tame,  but  they  are  much  bet¬ 
ter  tailed.  The  keepers  of  hogs  Ihould  always  choofe  fuch  boars 
for  the  purpofe  of  breeding  as  are  long  bodied,  and  have  deep  bellies 
and  fides,  ftiort  nofes,  thick  thighs,  ftiort  legs,  high  claws,  a  thick 
neck,  and  a  thick  chine,  well  fet  with  large  briftles.  It  is  not 
proper  to  keep  too  many  breeding  fows ;  for  they  will  produce  fo 
many  young  at  a  time,  and  this  three  times  a  year,  that  they  will 
not  find  food  enough.  They  ufually  bring  thirteen  or  fourteen 
young  ones  in  a  litter,  fometimes  more,  but  they  can  bring  up  no 
more  than  they  have  teats  to  fuckle.  Young  (hoots,  as  they  are 
called,  that  is  fwine  of  three  quarters  of  a  year  old,  are  belt  for  pork, 
and  thofe  of  a  year  and  a  half  for  bacon.  The  male  pigs  that  are 
reared  Ihould  be  gelt,  and  the  fows  fpayed  ;  and  for  this  purpofe, 
thofe  which  are  pigged  in  the  fpring  are  the  bed.  Moift  and  fedgy 
grounds  are  good  for  fwine,  for  they  eat  the  roots  of  many  of  the 
plants  that  grow  there  :  and  the  fruit  of  the  beech,  chefnut,  and 
hedge  bullies  fatten  them  well,  and  make  their  flelh  much  better 
tailed  than  when  bred  intirely  in  the  ftye. 

The  keeping  of  hogs  in  any  city  or  market  town  is  indi£lable  as 
a  public  nuifance. 

The  dung  of  hogs  is  one  of  the  richeft  manures  we  are  acquainted 
with.  See  Dung. 

The  farmers  who  ufe  the  dung  for  their  lands,  generally  take 
care  to  fave  it  by  well  paving  the  ftyes,  and  increafe  the  quantity 
by  throwing  in  bean-ftalks,  ftubble,  and  many  other  things  of  a 
like  kind  ;  and,  by  good  management  of  this  kind,  many  farmers 
have  procured  fifty  or  fixtv  load  of  excellent  manure  a  year  out  of 
a  fmall  ftye.  The  very  bell  way  of  ufing  this  dung  is,  to  mix  it 
with  horfe-dung  ;  and,  for  this  reafon  it  is  bed  to  have  the  ftye 
near  the  liable,  that  the  two  cleanfings  may  be  mixed  into  one  heap, 
and  ufed  together. 

They  have,  in  many  parts  of  Staffordlhire,  a  poor,  light,  (hallow 
land,  on  which  they  fow  a  kind  of  white  pea.  The  land  is  neither 
able  to  bear  this,  nor  any  thing  elfe,  to  their  advantage,  for  reaping. 
But  when  the  peas  are  ripe,  they  turn  in  as  many  hogs  as  the  quan¬ 
tity  of  peas  will  fatten,  fuffering  them  to  live  at  large,  and  remain 
there  day  and  night ;  and,  in  confequence  of  this,  the  land  will 
produce  good  crops  of  hay  for  feveral  years  afterwards,  or,  if  too 
poor  for  that,  it  will,  at  the  word,  raife  gral's  enough  to  make  it  a 
good  palture-ground. 

Hedge- Hog,  erinaceus,  in  zoology,  a  genus  of  animals  of  the 
order  offeree,  in  the  clafs  of  mammalia.  The  upper  fore-teeth  are 
two  in  number  and  diftant,  and  the  lower  are  two  and  lefs  diftant ; 
the  canine  teeth  are  two  on  both  fides,  and  recumbent.  There  are 
three  fpecies,  viz.  the  European  or  common  hedge-hog,  the  American 
hedge-hog  without  ears,  and  the  Malacca  hedge-hog,  or  porcupine 
with  pendulous  ears. 

The  head  and  fnout  of  the  European  hedge-hog  refemble  thofe  of 
a  hog;  but  the  noftrils  and  extremity  of  the  fnout  have  more  re- 
fembfance  to  thofe  of  a  dog  ;  the  noftrils  are  narrow,  and  bordered 
on  each  fide  with  a  loofe  flap;  the  ears  are  broad  and  like  thofe  of 
the  moufe  kind,  and  it’s  eyes  are  fmall  and  promiaent ;  it’s  legs 
refemble  thofe  of  the  dog,  and  each  foot  has  five  toes,  all  armed 
with  lharp  claws  ;  of  thefe  the  inner  is  Ihorter  than  the  reft  ;  the 
upper  part  of  the  face,  the  fides  and  rump,  are  covered  with  ftrong 
Coarfe  hair,  refembling  briftles,  of  a  yellowilh  cinereous  colour ; 
the  back  with  ftrong  lharp  fpines  of  a  whitifh  colour,  with  a  black 
bar  through  the  middle ;  the  tail  is  an  inch  long,  and  the  length 
from  the  nofe  to  the  tail  is  ten  inches.  See  Plate  71,  fig.  19. 

The  hedge-hog  is  a  nocturnal  animal,  keeping  retired  in  the  day, 
and  in  the  night  fearching  for  food.  It  generally  refides  in  fmall 
thickets,  in  hedges,  or  in  ditches  covered  with  bullies  ;  it’s  food  is 
roots,  fruits,  worms,  and  infe&s-;  and  it  is  unjuftly  reproached 
with  fucking  cows  and  hurting  their  udders,  which  is  impoflible  on 
account  of  the  fmallnefs  of  it’s  mouth. 

The  hedge-hog  is  a  mild  and  patient  animal,  and  in  the  profpect 
of  injury  rolls  itfelf  into  the  form  of  a  ball,  in  which  ftate  it  is  faid 
to  lie  torpid  during  the  winter,  and  is  then  invulnerable. 

Hog -fleer,  among  hunters,  a  wild  boar  of  three  years  old. 

Hog,  on  boardofalhip,  is  a  fort  of  flatferubbing  broom,  formed 
by  inclofing  a  number  of  ftiort  twigs  of  birch,  or  fuch  wood,  be¬ 
tween  two  pieces  of  plank  fattened  together,  and  cutting  the  ends 
off  the  twigs,  and  ferving  to  ferape  the  filth  from  a  Ihip  s  bottom, 
under  water,  particularly  in  the  a<ft  of  boot-topping. 

HOGGET,  or  Hoggrel,  is  a  young  boar  of  the  fecond  year. 

HOGSHEAD,  in  commerce,  a  meafure  of  capacity,  containing 
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the  fourth  part  of  a  turl,  of  fixty-three  gallons.  Diftillers  allow 
4 cwt  2  qrs.  and  22 lb.  for  a  hogjhend ,  calk  and  liquor* 

HOJSE,  a  term  ufed  by  feamen  for  hauling  up  any  thing  into, 
the  Ihip,  nr  the  getting  up  a  top-maft  yard,  or  the  like.  . 

HOIST,  in  fea- language,  denotes  the  perpendicular  height  ot  a 
flag,  or enfign,  as  oppofed  to  the fly,  which  fignifies  it  s  breadth  from 

the  ftaff  to  the  outer  edge.  .  ,  ,  , 

HOISTING,  fignifies  the  operation  of  drawing  up  any  body  by 
the  affiftance  of  one  or  more  tackles. 

HOITZILOTXITL,  in  botany,  the  balfam  of  Peru  tree* 

HOKE-OAY,  Hock-Day,  or  Hock-Tuesday,  in  our  an¬ 
cient  cuftoms,  the  fecond  Tuefday  after  Eafter  week  ;  a  folemn  fef- 
tival,  celebrated  for  many  ages  in  England,  in  memory  of  the  great 
flaughter  of  the  Danes  in  the  time  of  king  Ethelred,  they  having 
been,  in  that  reign,  almoft  all  deftfoyed  in  one  day  in  the  different 
parts  of  the  kingdom,  and  that  principally  by  women.  This  is  ftill 
kept  up  in  fome  countries,  and  the  women  bear  the  principal  fway 
in  it,  flopping  all  paffengers  with  ropes  and  chains,  and  exa&ing 
fome  fmall  matter  from  them  to  make  merry  with  ;  and  a  duty, 
called  Hoke-Tuefday  money,  was  anciently  paid  to  the  landlord,  for 
giving  his  tenants  and  bondmen  leave  to  celebrate  it. 

HOLCE,  the  Greek  name  of  a  dram  weight,  or  a  weight  in 
general* 

HOLD  of  a  /hip,  that  part  which  lies  between  the  keelfon  and 
the  lower  deck  ;  in  which,  divided  by  bulk-heads,  are  the  fteward’s 
room,  powder-room,  bread-room,  and  the  boatfwain’s  and  car¬ 
penter’s  ftore-rooms.  See  Plate  125,  fig.  z./itt.  1.  No.  54. 

In  a  merchant-fhip,  all  the  goods  and  lading  in  general  are  flow¬ 
ed  in  the  hold. 

Hold  alfo  denotes  a  particular  fituation  of  a  (hip  with  regard  to 
the  fhore,  by  which  fhe  is  enabled  to  keep  within  a  fufficient  dif- 
tance,  to  facilitate  her  courfe,  or  anfwer  fome  other  important  ob- 
jedf.  Keep  a  good  hold  of  the  land ,  implies  to  keep  near,  or  in  fight 
of  the  land. 

After-hold,  denotes  that  part  of  the  hold  which  lies  abaft  the  main- 
maft.  Fore-hold ,  is  that  part  of  the  hold  which  is  fituated  in  the  fore¬ 
part  of  the  (hip,  or  before  the  main  hatchway.  A  fhip  is  faid  to  hold 
it's  own ,  that  keeps  it’s  courfe  right  forward.  To  rummage  the  hold , 
is  to  remove  and  clear  the  goods  therein.  Stowing  the  hold,  implies 
taking  goods  into  the  hold. 

Hold,  in  mufic,  is  a  mark  like  an  arch,  with  a  point  in  the 
middle  of  it,  placed  over  fome  fingle  notes  ;  and  fignifies  that  the 
fong  ends,  there,  with  a  repetition  of  the  firft  ftrain  or  part  of  it. 

HOLD-FAST,  a  large  iron  hook,  in  the  fhape  of  the  letter  S, 
fixed  into  a  wall,  to  (Lengthen  it.  Alfo  a  tool  ufed  by  joiners,  car¬ 
penters,  &c.  which  goes  through  their  benches,  &c.  to  hold  faft  fuch 
work  as  cannot  be  finiftied  by  being  held  in  the  hand,  or  otherwife. 

HOLDING  on,  in  fea-language,  is  the  a&  of  puffing  back  the 
hind  part  of  any  cable,  or  other  rope,  which  is  heaved  round  by  the 
capftan  or  windlafs,  or  drawn  in  by  the  purchafe  of  a  tackle  ;  or  it 
denotes  the  ad!  of  retaining  any  quantity  of  rope,  acquired  by  the 
effort  of  a  capftan,  w'indlafs,  or  tackle. 

Holding  water,  is  the  operation  of  flopping  a  boat. 

Holding  over  a  term,  See.  in  law.  By  4  Geo.  II.  cap.  28,  in 
cafe  any  tenant  for  life  or  years,  or  other  perfon  claiming  under  or 
by  collufion  with  fuch  tenant,  fhall  wilfully  hold  over  after  the  de¬ 
termination  of  the  term,  and  demand  made  in  w'riting  for  recover¬ 
ing  the  poffeflion  of  the  premifes,  by  him  to  whom  the  remainder 
or  reverfion  (hall  belong  ;  fuch  perfon,  fo  holding  over,  fhall  pay  for 
the  time  he  continues  at  the  rate  of  double  the  yearly  value  of  the 
lands  fo  detained.  See  Ejectment. 

HOLE,  in  anatomy,  denotes  fuch  a  cavity  of  a  bone  as  pene¬ 
trates  from  one  fide  to  the  other. 

Hole,  black,  at  Calcutta.  An  unhappy  event  took  place  here, 
in  1 756.  The  Indian  nabob  or  foubab,  having  quarrelled  with  the 
Company,  and  being  a  moft  capricious  unfeeling  tyrant,  inftead  of 
obferving  the  capitulation,  forced  Mr.  Holwell,  the  governor’s 
chief  fervant,  and  145  Britifh  fubje&s,  into  a  little  prifon,  called 
th e  black  hole,  a  place  about  18  feet  fquare. 

To  this  dungeon  there  was  only  one  fmall  grated  window ;  and 
the  weather  being  very  fultry,  the  air  within  could  neither  circulate 
nor  be  changed.  In  lefs  than  an  hour  after  their  being  inclofed, 
many  of  the  unhappy  people  were  feized  with  extreme  difficulty  of 
breathing,  fcveral  were  delirious,  and  the  place  was  filled  with  in¬ 
coherent  ravings,  and.exclamations  of  diftrefs  ;  the  cry  of  Water  ! 
water  !  was  predominant.  This  was  handed  to  them  by  the  centi- 
nels,  but  had  no  efte&  in  allaying  their  third.  In  lefs  than  four 
hours,  many  were  fuftocated,  or  died  in  violent  deliriums.  In  an 
hour  more,  the  furvivors,  except  a  few  at  the  grate,  were  to  the 
higheft  degree  phrenitic  and  outrageous.  At  length  thofe  at  the 
grate  became  fo  infenfible,  that  we  have  no  account  of  what  hap¬ 
pened,  till  they  were  releafed  at  fix  o’clock  next  morning,  having 
been  confined  from  feven  the  preceding  evening.  Such  were  the 
effects  of  animal  effluvia  in  a  clofe  and  unventilated  place,  in  the 
fpace  of  eleven  hours,  that  out  of  146  perfons,  no  more  than  23 
came  out  alive,  and  thofe  in  a  high  putrid  fever,  of  which,  how¬ 
ever,  by  frefli  air,  &c.  they  gradually  recovered.  Mr.  Holwell 
was  among  the  few  that  were  faved. 

The  infenfible  nabob  returned  to  his  capital,  after  plundering  the 
place,  imagining  he  had  rooted  the  Englilh  out  of  his  dominions  ; 
but  the  feafonable  arrival  of  admiral  Watfon,  and  colonel  (after¬ 
wards  lord)  Clive,  put  them  once  more,  with  fome  difficulty,  in 
poffeflion  of  the  place,  and  the  war  was  foon  concluded  by  the 
battle  of  Plaffy,  gained  by  the  colonel,  and  the  death  of  the  nabob 
Sutaja  Dowla. 

,  ,hippoglo/fus,  in  ichthyology,  a  large  fiffl  caught  in 

the  Britilhand  German  feas.  It  is  the  biggelt  and  moft  voracious 
of  all  the  fifhof  this  kind,  and  isfomewhatof  the  fhape  of  aturbot, 
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but  larger  and  longer  bodied,  and  confequently  lefs  fquare ;  it’s 
back  is  of  a  dufky-brow'nifh  green,  and  beneath  it. is  of  a  pure white; 
it’s  feales  are  extremely  fmall,  and  the  W'hole  furface  of  the  fi(h 
vefy  fmooth,  having  no  crooked  prickles  on  the  fides.  The  eyes 
are  on  the  right  fide,  artd  the  belly  has  fix  fmall  fins,  befides  the 
large  ftrait  ones.  They  have  been  taken  in  our  feas  weighing  from 
one  to  300  pounds.  It’s  fle(h  is  in  general  very  coarfe. 

HOLLAND,  in  linen-drapery,  a  fine,  white,  even,  clofe  kind 
of  linen  cloth,  chiefly  ufed  for  (hirts,  flieets,  &c. 

It  is  principally  wrought  in  the  provinces  of  Holland,  Frifeland, 
and  other  parts  of  the  United  Provinces;  whence  the  appellation. 

The  principal  mart  or  ftapleof  this  cloth  is  at  Haerlem,  whither 
it  is  fent  from  moft  other  parts,  as  foon  as  wove,  there  to  be  whitened 
in  the  enfuing  fpring. 

That  manufactured  in  Frifeland  is  the  moft  efteemed,  and  called 
Frife  Holland. 

Holland,  gulix,  is  very  white  and  fine,  and  is  chiefly  ufed  for 
fhirts,  being  the  ftrongeft  of  any  for  it’s  finenefs,  except  true  Frife. 
It  is  juft  yard  wide. 

Holland,  Alcmaer,.  is  a  very  ftrong  cloth,  and  wears  exceeding 
well.  It  is  about  yard  quarter  and  half  wide. 

HOLLOW,  in  architecture,  a  concave  moulding,  about  a  qua¬ 
drant  of  a  circle,  by  fome  called  a  casement,  by  others  an 
ABACUS. 

Hollow  fquare,  in  military  language,  is  a  body  of  foot,  drawn 
up  with  an  empty  fpace  in  the  middle,  forthe  colours,  drums,  and 
baggage ;  facing  and  covered  by  . the  pikes  everyway,  to  oppofe  die 
horfe. 

Hollow  tower,  in  fortification,  is  a  rounding  made  of  the  re- 
mander  of  two  brifurcs,  to  join  the  curtin  to  the  orillon,  where  the 
fmall  (hot  are  placed,  that  they  may  not  be  fo  much  expofed  to  the 
view  of  the  enemy. 

HOLLOWNESS  of  trees.  This  is  one  of  the  moft  mifehievous 
diftemperatures  to  which  trees  are  fubjedt.  It  is  generally  ocafioned 
by  the  lopping  of  them  in  an  improper  manner,  and  leaving  the 
wet  to  fall  in  upon  them,  cfpecially  on  their  heads.  When  this 
mifehief  is  found  out  in  it’s  beginning,  the  only  method  is,  to  cut 
the  trunk  off  to  the  quick,  facrificing  the  whole  hollow  part ;  it  is 
in  this  cafe,  to  be  cut  off  (loping,  that,  the  wet  may  run  off  from  it. 
The  beft  way  of  preventing  it  in  the  elm,  is  never  to  cut  off  the 
head  or  top  of  the  tree  at  all,  but  only  to  lop  the  fide  branches  4 
thefe  will  yield  a  very  large  quantity,  and  the  body  of  the  tree  will 
thrive  the  better  for  their  being  often  cut  off,  and  will  be  good  tim¬ 
ber  at  laft.  This  hollownefs  in  tall  elms  is  fometimes  occafioned  by 
the  decay  of  the  large  roots. 

HOLLY,  ilex,  in  botany,  a  genus  of  the  tetrandria  digynia  clafs. 
It  has  male,  female,  and  hermaphrodite  flowers  on  different  plants, 
and  often  on  the  fame  tree :  the  leaves,  which  are  armed  with  thorns, 
are  placed  alternately  on  every  fide  of  the  branches  ;  the  flowers  are 
of  a  dirty  white,  and  appear  in  May :  thefe  are  fucceeded  by  round- 
i(h  berries,  each  containing  a  fingle  hard  feed  :  the  berries  turn  red 
in  autumn,  and  continue  on  the  trees  till  after  Chriftmas.  The 
common  holly  is  a  beautiful  tree  in  winter,  grows  naturally  in  the 
Englifh  woods  and  forefts,  where  it  rifesfrom  20  to  30  feet  high.  • 

The  feeds  of  the  holly  never  come  up  the  firft  year,  but  lie  in  the 
ground  as  the  haws  do.  The  berries  therefore  (hould  be  buried  in 
the  ground  one  year,  and  then  taken  up  and  fowed  at  Michaelmas 
upon  a  bed  expofed  only  to  the  morning  fun.  In  this  bed  the  plants 
may  remain  two  years,  and  then  fhould  be  tranfplanted  in  the  au¬ 
tumn  into  beds  about  fix  inches  afunder,  where  they  may  (land  two 
years  longer,  and  then  they  will  be  ftrong  enough  to  be  tranfplanted 
to  the  ground  in  which  they  are  to  remain. 

The  beft  time  for  tranfplanting  the  holly  is  in  autumn,  efpecially 
in  dry  land  ;  but  if  the  foil  is  cold  or  moift,  they  may  be  fafely 
tranfplanted  in  the  fpring. 

Holly-hedges  are  a  very  beautiful  evergreen  and  ftrong  fence,  but 
liable  to  perifh  in  hard  winters.  It  has  been  fuppofed,  that  the  fe- 
verity  of  the  cold  in  thefe  feafons  was  the  occafion  of  this ;  but  a 
clofer  obfervation  has  (hewn,  that  the  mifehief  is  owing  to  the  field, 
mice,  which,  in  very  fevere  feafons,  when  they  can  get  at  nothing 
elfe,  difbark  the  roots  of  thefe  (hrubs.  The  method  of  preferving 
thefe  hedges,  in  fuch  feafons,  is  found  to  be  by  clearing  away  the 
weeds  W’hich  are  a  harbour  to  thefe  little  animals,  and  placing  traps 
and  boxes  in  proper  places,  with  a  pafte  made  of  butter  and  ratlbane, 
daubed  over  their  infides,  and  holes  made  in  their  fides  no  bigger 
than  what  the  mice  or  rats,  if  there  be  any  there,  can  creep  into 
and  thus  the  vermin  are  deftroyed,  and  the  mifehief  which  might 
attend  ratfbane  being  expofed,  are  prevented.  See  Fence. 

The  berries  of  holly  are  hot  and  dry,  of  thin  parts,  and  expel  wind. 
They  are  good  againft  the  colic  ;  ten  or  twelve  being  taken  inwardly, 
bring  away  by  (tool  thick  phlegmatic  humours. 

The  timber  of  holly  is  the  whiteft  of  all  hard  wood,  takes  a  fine 
polifh,  and  is  therefore  ufed  by  the  inlayers.  See  Marqijetry. 

It  is  alfo  fit  for  all  fturdy  ufes,  and  therefore  preferred  to  all 
others  by  the  mill-wright,  turner,  and  engraver.  It  makes  the  beft 
handles  and  flocks  for  tools,  flails,  cart-whips,  bowls,  fhivers,  and 
pins  for  blocks  ;  and  is  excellent  for  door-bars,  &c. 

HOLLYHOlK,  or  ro/e-mallow,  alcea,  in  botany,  a.  genus  of 
the  monadetphia  polyandrla  clafs.  The  flower  has  a  double  empale, 
ment,  and  is  compoled  of  five  petals,  which  coalefce  at  their  bafe, 
and  fpread  open  at  the  top  in  the  form  of  a  rofe.  The  capfule  has 
many  cells,  each  of  which  contains  one  compreffed  kidney-fhaped 
feed. 

Wc  have  many  varieties  of  this  plant  cultivated  in  our  gardens, 
for  the  beauty  of  their  flowers.  They  are  all  propagatedfrom  feeds, 
to  be  fown  about  the  middle  of  April,  upon  a  bed  of  light  ear:  h,  and 
covered  with  the  fame  earth  about  halt  an  inch  deep  When  the 
plants  have  come  up  pretty  ftrong,  and  have  put  out  fix  or  eight 
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leaves,  they  fhould  be  tranfplanted  out  into  nurfery  beds  at  about  a 
foot  diltance  from  one  another.  They  mull  be  watered  till  they 
have  taken  root.  In  Otdober  tranfplant  them  into  the  places  where 
they  are  to  remain. 

HOLOCAUST,  a  burnt-offering,  or  facrifice,  wholly  confumed 
by  fire  ;  of  this  kind  was  the  daily  facrifice  in  the  Jewifti  church. 
This  was  done  by  way  of  acknowledgment,  that  the  perfon  offering, 
and  all  that  belonged  to  him,  were  theeffedfsof  the  divine  bounty. 
The  heathens,  who  alfo  offered  holocatjls,  probably  confidered  them 
in  the  fame  light :  and  the  difpofing  of  facrifices  this  way  was  the 
general  cuftom,  till  Prometheus  introduced  the  cuftom  of  burning 
only  a  part,  and  retaining  the  remainder  for  his  own  table. 

Hdocaujis  appear  to  have  been  in  ufe  long  before  the  inltitution  of 
the  other  Jewifh  facrifices  by  the  law  of  Mofes  :  fee  Job.  i.  5.  xlii. 
8.  Gen.  xxii.  13.  viii.  20.  The  Jews  deemed  them  the  moft  ex¬ 
cellent  of  all  their  facrifices. 

HOLOGRAPH,  among  civilians,  a  will  wholly  written  by  the 
hand  of  the  teftator. 

HOLSOM,  in  fea-language,  is  faidofa  (hip  that  will  ride  welf, 
without  rolling  or  labouring. 

HOLT -waters,  are  of  admirable  efficacy  in  all  fcorbutic  and 
fcrophulous  cafes :  they  are  of  an  attenuating,  aftringent,  and  drying 
nature. 

Holt -water  fprinkle,  fignifies  the  tail  of  a  fox. 

HOLY,  is  ufed  in  refpedl  of  perfons  or  things  that  are  facred,  or 
fet  apart  to  the  fervice  of  God,  and  the  ufes  of  religion.  In  this 
fenfe  we  fay,  holy  days,  holy  ordinances,  holy  bible,  holy  gofpels,  holy 
war,  holy  water,  &c.  Sunday  is  the  only  ftated  holy  day,  in  Scotland. 

Holy  Thurfday,  is  Afcenfion-day.  Holy  week,  is  the  laft  week  of 
Lent,  or  paffion-week.  Holy  year,  is  ufed  for  the  yeat  of  jubilee; 

HOLY  NESS,  is  a  title  given  to  the  pope,  by  thofe  of  his  com¬ 
munion. 

Holyness,  or  Holiness,  fan&ity,  the  quality  which  denomi¬ 
nates  a  perfon  or  thing  holy. 

HOLY  GHOST,  one  of  the  perfons  of  the  holy  Trinity. 

Holy  Ghost,  order  of  the,  is  a  military  order  in  France;  the 
principal  in  point  of  dignity  in  that  kingdom. 

It  was  inftituted  by  king  Henry  III.  in  1569,  in  memory  of  three 
great  events  happening  on  the  fame  day;  viz.  his.birth,  acceffionto 
the  crown  of  France,  and  election  to  that  of  Poland :  the  order  is  to 
confilt  of  a  hundred  knights  only;  who,  to  be  admitted,  are  to  make 
proof  of  their  nobility  for  three  cefcents. 

The  king  is  the  grand  mafter,  or  fovereign,  and  takes  the  oath  as 
fuch  on  his  coronation  day ;  whereby  he  folemnly  vow  s  to  maintain, 
for  ever,  the  order  of  the  Holy  Ghojl ;  and  not  to  fuffer  it  to  fhrink, 
fall,  or  diminifh,  fo  long  as  it  is  in  his  power  to  hinder  it ;  nor  ever 
to  attempt  to  alter  or  difpenfe  with  any  of  the  irrevocable  ftatutes 
of  the  order. 

The  knights  are  all  to  wear  a  gold  crofs  hung  about  the  neck  by  a 
blue  lilk  ribband,  or  collar;  and  theofficersand  commanders  are  alfo 
to  wear  a  crofs  fewed  on  the  left  fide  of  their  cloaks,  robes,  and 
other  upper  garments.  Before  they  receive  the  order  of  the  Holy 
Ghojl,  that  of  St.  Michael  is  conferred,  as  a  neceffary  degree  ;  for 
which  reafon  their  arms  are  furrounded  with  a  double  collar. 

Holy-rood  day,  a  feflival  obferved  by  the  Roman  catholics,  in 
memory  of  the  exaltation  of  our  baviour’s  crofs* 

HOMAGE,  in  it’s  general  fenfe,  denotes  the  reverence,  refped, 
and  fubmiffion,  which  a  perfon  yields  his  mafter,  lord,  prince,  or 
other  fuperior. 

The  word  is  formed  of  the  Latin  homo,  man;  becaufe  when  the 
tenant  takes  this  oath,  he  fays,  Egodevenio  homovejler,  /  become  your 
man  l  for  the  fame  reafon  homage  is  alfo  called  manhood ;  fo  the  ho¬ 
mage  of  his  tenant,  and  the  manhotd of  his  tenant,  are  the  fame. 

In  the  original  grants  of  lands  and  tenements,  by  way  of  fee,  the 
lord  did  not  only  oblige  his  tenants  to  certain  fervices,but  alfo  took  a 
fubmiffion,  with  promife  and  oath,  to  be  true  and  loyal  to  him,  as 
their  lord  and  benefa£tor. 

The  lord  of  the  fee,  for  which  homage  is  due,  takes  homage  of  every 
tenant,  as  he  comes  to  the  land,  or  fee.  Glanvil,  indeed,  excepts 
women ;  who  only  perform  homage  by  their  hufbands ;  becaufe  ho¬ 
mage  is  fuppofed  to  have  a  more  immediate  relation  to  fervice  in 
war:  but  Fitzherbert  denies  this  exception. 

Iv  is  added,  that  bifhops  do  no  homage,  but  only  fealty  ;  and  pro¬ 
bably  for  the  fame  reafon  as  women.  Yet  do  we  read,  that  the 
archbifhop  of  Canterbury  does  homage  on  his  knees  to  our  kings,  at 
their  coronation  ;  and  that  the  bifhop  of  Man  is  homager  to  the  earl 
«f  Derby. 

Homage-//^,  a  more  extenfive  kind  of  homage;  whereby  the 
vaffal  held  of  the  lord,  not  only  for  his  land,  but  for  his  perfon  ;  fo 
that  the  lord  might  ufe  him  againft  all  mankind,  whether  within  or 
without  the  kingdom  ;  excepting  againft  the  king.  See  Liege. 

Homage,  plain,  or  homageoi a  fee,  is  where  no  oath  of  fidelity  is 
taken. 

Homage  of  devotion,  is  a  donation  made  to  the  church ;  and  does 
rot  import  any  duty,  or  fervice  at  all. 

Homage  of  peace,  is  that  to  another  aftera  reconciliation,  as  an 
affurance,  that  he  will  no  longer  difturb  his  peace,  &c. 

HOME,  in  fea-language,  denotes  either  the  fituation  offome  ob¬ 
ject,  where  it  retains  it’s  full  force  of  adtion ;  or  where  it  is  proper¬ 
ly  lodged  for  convenience  orfecurity. 

HOMER,  Omer,  or  Chomer,  a  Jewiflr  meafure,  containing 
the  tenth  part  of  the  epha. 

HOMESOKEN,  or  rather  Hamsoken  ;  fometimes  alfo  written 
Hamsoka,  and  Hamsokna,  the  privilege  or  protedtion  which 
every  man  enjoys  in  his  own  houfe. 

HOME  STALL,  a  manfion-houfe,  or  feat,  in  the  country. 

HOMICIDE,  of  homo,  man ,  and  cado,  l  kill,  in  common  law, 
the  killing  of  a  man. 
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It  is  divided  into  voluntary  and  cafual.  Cafual  is  ither  merely 
cafual,  or  mixed  ;  the  former  is  when  a  perf  in  kill*  anotheflbv  pure 
mifchance,  being  about  his  lawful  occafions,  as  by  an  ax  fvi'ing 
out  of  a  man’s  hand,  or  falling  off  the  helve  while  he  is  felling  a 
tree:  it  is  accounted  mixed,  when  there  is  negligence  or  fome  un¬ 
warrantable  circumftance  attending  the  adtion.  Voluntary  homicide 
that  which  is  deliberate  ;  and  is  either  with  a  precedent  malice,  or 
without :  the  former  is  a  felonious  killing,  wi  h  malice  prepenfe, 
any  perfon  in  the  realm,  who  is  under  his  majefty’s  protedtion. 

HOMILY,  in  ecclefialtical  writers,  a  fermon,  or  difeourfe,  upon 
fomc  point  of  religion,  delivered  in  a  plain  manner,  fo  as  to  be  ealily 
underftood  by  the  common  people. 

At  the  time  of  the  Reformation  there  were  feveral  of  thefe  homilies 
made  and  printed,  and  ordered  to  be  read  in  fuch  churches  as  were 
not  provided  with  a  fufhciently  learned  minilter,  in  order  to  prevent 
unfound  Uudtrine  being  taught  in  remote  country  places. 

In  the  primirive  church,  homily  rather  meant  a  conference  or  con¬ 
vention  bv  way  ofqueftion  and  anfwer,  which  made  part  of  the  of¬ 
fice  of  a  bifhop,  till  the  fifth  century,  when  the  learned  prielts  were 
allowed  to  preach,  catechize,  &c.  in  the  fame  manner  as  the  bifhops 
ufed  to  do. 

There  are  ftill  extant  feveral  fine  homilies,  compofed  by  the  an¬ 
cient  fathers;  particularly  Sr.  Chryfoftom  and  St.  Gregory. 

HOMINEotf/1/0  in  withernam,  a  writ  for  apprehending  him  that 
has  taken  any  bondman  or  woman,  and  led  him  or  her  out  of  the 
country;  fo  that  he  or  fhe  cannot  be  replevied  according  to  law. 
See  Withernam. 

Homine  eligendo  ad  cufodiendam  peel  am  Jigilli  pro  merca  tor  thus  editi, 
in  law,  a  writ  directed  to  a  corporation  for  the  choice  of  a  new  per¬ 
fon  to  keep  one  part  of  the  feal  appointed  for  Jiatutes  merchant,  when 
a  former  is  dead. 

HOMMOC,  in  fea-language,  a  hillock,  or  fmall  eminence  of 
land,  refembling  the  figure  of  a  cone,  and  appearing  on  the  fea-coalt 
of  any  country. 

HOMODROMUS  veftis ,  in  mechanics,  a  lever,  in  which  the 
weight  is  in  the  middle  between  the  powerand  fulcrum,  or  the  power 
in  the  middle  between  the  weight  and  fulcrum.  See  Plate  2\,fgo  2 
and  3. 

HOMOEOTELEUTON,  or  Homoioteleuton,  a  figure  in 
rhetoric,  whereby  feveral  verbs  in  a  fentenceare  made  to  end  alike; 

Homseoteleuton  with  like  founds  will  end  : 

Amend,  to  virtue  bend,  and  love  thy  friend; — or* 

Si  vis  incolumen ,  Ji  vis  te  reddere  famrn, 

Curas  tolte  graves,  irafei  crede profanum  ;  i.  e. 

“If  you  would  fafe  and  happy  be,  abftain 

From  anxious  cares  ; — think  anger,  too,  profane.” 

.  HOMOGENEOUS,  or  Homogeneal,  compofed  of  the  Greek 
o'fxcs,  like,  and  ye voj,  kind,  is  a  term  applied  to  various  fubjedfs,  to 
denote,  that  they  confilt  of  fimilar  parts,  or  of  parts  of  the  fame 
nature  and  kind. 

HOMOLOGOUS,  in  geometry,  is  applied  to  the  cofrefpondent 
fides  of  fimilar  figures,  which  are  faid  to  be  homologous,  ot  in  propor¬ 
tion  to  each  other. 

1  he  word  is  compofed  of  dfxo;,  fimilar,  and  Myo(,  ratio,  reafon  ; 
q,  d.  quantities  alike  .0  each  other  in  ratio.  So,  if  the  ratio  of  A  to 
B  be  the  fame  as  of  C  to  D;  here  A  is  homologous  to  C,  as  B  to  D  ; 
becaufe  of  the  fimilitude  between  the  antecedents  and  confequents. 
The  two  antecedents,  and  the  two  confequents,  then,  in  any  conti¬ 
nued  geometrical  proportion,  are  homologous  terms. 

All  fimilar  triangles;  rectangles,  arid  polygons,  are  to  each  other 
as  the  fqiiares  of  their  homologous  fidcs. 

Homologous  things,  in  logic,  are  fuch  as  agree  in  name,  but 
are  of  different  natures.  Thefe  coincide  with  what  we  otherwife 
call  equivocal  and  homonymous  terms. 

HONE,  a  fine  fort  of  whet-/?^,  ufed  for  fetting  razors,  pen¬ 
knives,  &c.  This  is  the  cos  novacula  of  Linnaeus,  with  fmall  gritty 
particles.  See  Oi h-fone. 

It  is  of  a  yellowifh  colour,  and  is  vulgarly,  but  erroneouflv,  fup¬ 
pofed  to  be  holly-wood  petrified  or  changed  into  ltone,  by  lying  in  a 
petrifying  water  for  a  certain  feafon. 

HONESTY,  in  ethics,  a  virtuous  and  valuable  quality  of  the 
mind  which  makes  a  perfon  prefer  his  promife  or  duty  to  his  paffion, 
or  interefh 

Houhsty ,  fattin-fiower,  ox  moon-wort,  lunaria ,  in  botany,  a  genus 
of  the  tetradynamia  Jiliculofa  clafs.  The  flower  has  four  petals  placed 
in  form  of  a  crofs,  which  are  intire. 

Thefe  plants  grow  in  almoft  any  kind  of  foil,  require  little  culture, 
but  love  a  fhady  fituation.  The  people  in  the  northern  countries 
dry  the  whole  plant  in  an  oven,  and  give  as  much  as  will  lie  on  a 
lTiilling  for  adofe,  twice  a  day,  in  haemorrhages  of  dll  kinds,  parti¬ 
cularly  in  the  too  abundant  flowing  of  the  menles,  and  with  great 
fuccefs.  % 

HONEY,  mel,  is,  in  general,  a  thick,  vifeous,  and  moreorlefs 
fluid  fubftance,  of  a  whitilh  or  yellowifh  colour,  fweet  to  the  talle, 
foluble  in  water,  becoming  vinous  in  fermentation,  inflammable, 
liquableby  a  gentle  heat,  and  of  a  fragrant  fmell. 

There  are  three  diftindions  o \  honey,  according  to  it’s  purity,  flui¬ 
dity,  and  the  manner  in  which  it  has  been  procured  from  the  honey¬ 
combs.  The  firft  and  fineft  kind  is  virgin -honey,  or  the  firft  produce 
of  a  fwarm,  obtained  from  the  combs  without  prtffing;  thefe  being 
only  fet  to  drain,  in  order  to  it’s  running  out.  I  be  lecond  kind  is 
that  known  by  the  name  of  white  honey,  being  thicker  than  the  for- 
mer,  and  often  indeed  almoft  folid  :  it  is  procured  by  preffing  the 
combs,  but  without  the  affiftance  of  heat.  The  third  and  worlt  kind 
is  the  common  yellow  honey,  obtained  from  the  combs  firft  heated 
over  the  fire,  and  then  prelled. 

Honey  is  prepared  in  the  netftaria,  or  honey- glands  of  plants,  fitu- 
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ated  in  their  flowers  ;  the  only  office  of  the  bees  is,  to  colled!  the 
fmall  quantities  lodged  there,  and  to  amafsthem  in  (lores  capable  of 
furniffiing  themfelves  with  food,  and  us  with  a  fupply  fufficientfor 
our  purpofes.  The  bee  that  is  out  in  fearch  of  honey ,  no  fooner  fees 
a  flower  that  it  likes,  than  it  fettles  on  it,  and  feizing  on  the  glands, 
it  fucks  from  them  all  the  fweet  juice  they  contain,  which  is  either 
abfolute  honey,  or  very  eafily  changed  into  fuch.  The  honey  thus 
taken  into  the  body  of  the  bee,  and  depofited  again  into  the  cells  of 
the  honey -comb,  is  deftined  not  only  for  the  food  of  the  young  off- 
fpring,  while  unable  to  go  out  and  help  themfelves,  but  forthefuf- 
tenance  of  the  bees  themfelves  in  bad  weather,  or  when  there  is  no 
food  for  them  abroad.  Notwithftanding,  however,  that  honey  is 
known  to  be  originally  lodged  in  the  flowers  of  plants,  and  might 
feem  to  be  always  ready  in  fufficient  quantities  for  the  bee;  yet  it  is 
neceffary  thatfeveral  circumftances  concur,  in  order  to  it’s  being  fine 
and  perfect  in  it’s  kind.  Among  thefe  are,  a  warm  and  ferene  ftate 
of  the  air,  during  the  time  in  which  the  bees  are  mod  of  all  em¬ 
ployed  in  making  it,  and  a  good  ftate  of  health  in  thebee,  asalfo  it’s 
being  made  at  a  time  when  many  fragrant  plants  are  in  flower,  and 
in  a  place  where  fuch  grow  not  too  far  off. 

Honey  taken  out  of  the  new  combs  early  in  the  fummer,  is  vaftly 
preferable  to  that  taken  from  the  fame  hive  in  autumn.  The  reafon 
of  this  is,  that  the  bees,  during  the  time  of  their  making  the  former, 
have  been  in  a  more  vigorous  and  healthy  ftate,  and  that  there  have 
been  fragrant  flowers  in  greater  number  and  perfection  at  that  fea- 
fon,  than  later  in  fummer. . 

Honey  exposed  to  a  gentle  heat,  as  that  of  a  warm  bath,  becomes 
thin,  and  throws  up  to  the  furface  it’s  waxy  impurities,  together 
with  the  meal  or  flour  fometimes  fraudulently  mingled  with  it, 
which  may  thus  be  feparated  by  difpumation,  fo  as  to  leave  the  honey 
pure.  On  continuing  the  heat,  there  rifes  a  confiderable  quantity  of 
aqueous  fluid,  impregnated  with  a  fine  fmell  of  the  honey:  the  in- 
fpiffated  refiduum,  like  the  honey  at  firft,  diffolves  both  in  water  and 
in  rectified  fpirit,  and  promotes  the  union  of  oily  and  refinous  fub- 
ftances  with  watery  liquors.  By  treating  the  infpiflated  mafs  with 
moiftclay,  as  praCtifed  by  the  fugar-bakers  for  purifying  fugar  from 
it’s  unftuous  treacly  matter,  the  unCtuous  parts  of  honey  may  in  like 
manner  be  feparated,  and  it’s  pure  fweet  matter  obtained  in  the  form 
ofafolid,  faline,  white  concrete. 

Honey  is  an  excellent  peCtoral,  and  is  detergent,  aperient,  and  diu¬ 
retic.  It  ffiould  always  be  clarified  by  melting  it  over  the  fire,  either 
alone,  or  with  the  whites  of  eggs,  taking  off  the  feum,  before  it  is 
ufed  in  medicine.  The  chemifts  pretend  to  have  made  an  acid  fpi¬ 
rit  from  it,  which  is  a  folvent  for  gold  ;  but  we  have  only  their  af- 
furance  of  it,  nobody  elfe  having  ever  feen  fuch  a  liquor. 

Honey,  wild.  In  the  place  where  St.  John  Baptift  lived  in  the 
Defert,  there  are  locufts  which  the  poor  people  boil  with  oil,  and  a 
fort  of  herbs  with  large  long  leaves  of  a  milk  colour,  and  a  tafte  like 
that  of  honey:  and  this  is  in  feripture  called  the  wild  honey . 

Honey -comb,  a  waxen  ftruCture,  full  of  cells,  framed  by  the  bees 
to  depofit  their  honey,  eggs,  & c.  in. 

The  conftruClion  of  the  honey-comb  feems  one  of  the  mod  furpri- 
fing  parts  of  the  works  of  infeCts,  and  the  materials  of  which  it  is 
compofed,  which  though  evidently  collected  from  flowers  of  plants, 
yet  do  not,  that  we  know  of,  exift  in  them  in  that  form,  have  given 
great  caufe  of  fpeculation  to  the  curious.  The  regular  ftruCture  of 
the  comb  is  alfo  equally  wonderful.  When  the  feveral  cells  in  it 
are  examined,  it  ffiould  feem  that  the  niceft  rules  of  geometry  had 
been  confulted  for  it’s  compofition,  and  all  the  advantages  that  could 
be  wiffied  or  defired  in  a  thing  of  that  kind  are  evidently  found  in  it. 

The  bees,  in  the  ftrudureof  this  receptacle  of  their  honey,  feem  to 
have  refolved  a  geometrical  problem,  far  from  an  eafy  one,  and  in¬ 
deed  clogged  with  fo  many  conditions,  that  it  might  have  puzzled 
able  proficients  in  that  fcience. 

The  obtufe  angles  of  the  three  equal  rhombufes  that  form  the 
bafe,  are  found  to  be  the  doubles  of  an  angle  (which  often  comes 
under  confideration  in  queftions  relating  to  maxima  and  minima ), 
whofe  tangent  is  to  the  radius  as  the  diagonal  is  to  the  fide  of  the 
fquare.  By  this  conftrudion,  three  of  the  fix  folid  angles  at  the  bafe, 
that  correfpond  to  the  angles  of  the  hexagon,  are  equal  to  each  other 
and  alfo  to  the  folid  angle  at  the  apex  of  the  figure,  each  of  which 
folid  angles  is  refpedively  formed  from  three  equal,  plane,  obtufe 
angles ;  and  the  other  three  folid  angles  are  alfo  equal  to  each  other, 
but  each  of  them  is  formed  by  four  equal,  plane,  acute  angles,  which 
are  the  fupplements  of  the  former  obtufe  angles.  Monf.  Maraldi 
found,  by  menfuration,  that  the  obtufe  angles  of  the  rhombufes  were 
nearly  no°,  andobferved,  that  if  they  were  fuppofed  equal  to  each 
other  each  of  them  muft  be  109°  28' ;  and  Mr.  Koenig,  by  the  me¬ 
thod  of  infinitesimals,  found,  that  this  angle,  in  order  to  employ  the 
vt  P°fi*ble  in  a  cell  of  the  fame  capacity,  ought  to  be  1  oo°  26'. 
Mr.  Maclaurin  has  alfo  demonftrated,  from  the  principles  of  com¬ 
mon  geometry,  that  the  mod  advantageous  angle  is  that  which  re- 
lu  Its  from  the  fuppofed  equality  of  the  three  plane  angles  forming  the 
folid  angle.  We  ffiall  fubjoin  the  demonftration  for  the  fake  of  the 
mathematical  reader. 

and  NM  [Plate  100  .fig.  24  and  25,)  reprefent  any  two 
adjoining  ides  of  the  hexagon,  or  the  fedion  of  the  cell  perpendicu¬ 
larly  to  it  s  length.  The  lides  of  the  cell  are  not  complete  naralle- 
lograms  as  CGNK,  BMNK,  but  trapezia  CGNE,BMNE,  to 
x.h'd,  a  rhombus  CEB,  is  fitreda,  OE,  .hat  has  the  oppofi.e£i£ 

fix  trhIapeX  °f  hC  hgUrV  f0  rLha‘ three  rhombUfes  of  this  kind,  with 
I!  .  pe?,a’  may  complete  the  figure  of  the  cell.  Let  O  be  the 

Sin  CB  i  teng°n’  °/^hich  CK  and  KB  are  adjoining fides ; 
to  CKBR  dS  interceding  in  A;  and,  becaufe  COB  is  equal 

folid  ^CQ  \E  eqUaV?,°^  thue  foIid  EBCK  is  equal  to  the 
w  Iberhef  ’  WhenlCejt  follows>  that  the  folid  content  of  the  cell 
K  M  f?me,  where-ever  the  point  E  is  taken  in  the  right  line 
KN,  the  points  C,  K,  B,G,  N,  and  M,  being  given.  It  isf  there! 
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fore,  neceffary  to  inquire,  where  the  point  E  is  to  be  taken  in  K  N 
fo  that  the  area  of  the  rhombus  CEBc,  together  with  that  of  the 
two  trapezia  CGN  E,  ENMB,  may  form  the  leaft  fuperficies. 
Becaufe  Ee  is  perpendicular  to  BC  in  A,  the  area  of  the  rhombus 

is  AE  XBC,  and  that  of  the  trapezia  CG-J-EN  X  KC  ;  thefum 
of  thefe  is  AE  X.B  C  -f-2  KN  X  KC—  KE  X&C  ;  and  becaufe 

2  KN  X  K  C  is  invariable,  we  are  to  enquire  when  A  E  X  BC _ _ 

KE  X  KC  is  a  minimum  ? 

Suppofe  the  point  L  to  be  fo  taken  upon  K  N,  that  K  L  may  be 
to  A  L  as  KC  is  to  BC.  From  the  center  A  deferibe  in  the  plane 
AKE,  with  the  radius  A  E,  an  arc  ER  meeting  A  L,  produced,  if 
neceffary,  inR:  let  EV  be  perpendicular  to  A  R  in  V,  andKHbe 
perpendicular  to  the  fame  in  H  5  then  the  triangles  LE  V,  L  KH, 
LAK,  being  fimilar,  we  have  L  V  :  LE  ;  \  LH  :  LK  LK:  LA 
:  :  KC  :  BC  by  the  fuppofition.  Hence,  when  E  is  between  Land 
N,  we  haveLH-fLV(=VH)  :  LK-f  LE  (=KE)  :  :  KC: 
BC  ;  and  when  E  is  between  K  and  L,  we  haveLH — LV  (=— 
V  H)  :  L  K — L  E  (=  KE)  :  :  KC  :  BC;  that  is,  in  both  cafes 
we  have  K  E  X  KC=VH  XBC  ;  and  confequently  A  E  X  BC 
-KExKC=AExBC-VHxBC=AE-VBxBC  = 

A  R  —  VH  XBC=AtI-j-  VR  X  BC  :  which expreflion,  becaufe 
A  H  and  BC  do  not  vary,  is  evidently  leaft  when  VR  vaniffies, 
i.  e.  when  E  is  upon  L.  Therefore  C  LB/  is  the  rhombus  of  the 
moft  advantageous  form  in  refped  of  frugality,  when  KL  is  to  A  L 
as  KC  is  to  BC.  But  as  O  K  is  bifeded  in  A,  KC^OK’  ss 
4  AK2,  and  AC  2  =  3  A  K2,  or  BC=2  AC  =2  y'  3X  AK  ; 
Confequently  KC  :BC::2  AK:2v/'?XAK::i:y'i; 
and  KL  :  AL  :  :  (KC  :  BC  :  :)  1  :  y/  3;  or  AL  :  AK  :  :  y/ 
31/2;  and  (becaufe  A  K  :  A  C  :  :  i:  ^3)  AL:AC::i  : /2; 
i.  e.  the  angle  C  L  A  is  that,  whofe  tangent  is  to  the  radius  as  y' 
2  to  1,  or  as  14142135  to  10000000;  and  therefore  it  is54°  44'  S'', 
and  confequently  the  angle  of  the  rhombus  of  the  beft  form  is  that 
of  109°  28'  16". 

By  this  folution  it  is  eafy  to  eftimate  what  faving  is  obtained  by 
means  of  this  conftrudion. 

If  the  bafe  were  flat,  and  not  of  the  pyramidal  form  above  de- 
feribed,  then,  befides  completing  the  parallelograms  CGN  K  and 
BMNK,  the  furface  of  the  bafe  had  would  be  3CBXAK;  what 
they  really  do  form  amounts  in  furface  to  the  fame  parallelograms, 
and  3  C  B  X  A  H  ;  the  favings  therefore  amount  to  3  C  B  X 

AK  —  AH— 3  CBX  AH  X  ^  ^  is  almoft  a 
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fourth  part  of  the  pains  and  expence  of  wax  they  beftow  above 
what  was  neceffary  for  completing  the  parallelogram  fides  of  the 
cells. 

Mr.  Maclaurin  has  alfo  demonftrated,  that  the  plane  angles 
CLB,  CLN,  and  BLN,  which  form  the  folid  angle  at  L  or  the 
apex  at  /,  are  equal  to  each  other ;  from  which  it  is  obvious,  that 
the  four  acute,  plain  angles,  which  form  the  folid  angle  at  C  or  B, 
are  likewife  mutually  equal.  It  may  be  alfo  added,  that  if  the  cells 
had  been  of  any  other  form  than  hexagonal,  and  the  bafes  had  ftill 
been  pyramidal,  thefe  muft  have  been  terminated  by  trapezia,  and 
not  by  rhombufes,  and  therefore  they  would  have  been  lefs  regular, 
becaufe  O  A  and  A  K  would  have  been  unequal.  Nor  could  there 
have  been  room  for  fuch  an  advantageous  or  frugal  conftrudlion  as 
that  we  have  deferibed,  becaufe  the  folid  content  of  the  cell  would 
have  increafed  with  the  right  line  K  E. 

This  ftru&ure  occafions  a  very  great  faving  of  the  wax  or  matter 
of  the  comb  ;  but  befides  this,  there  is  another  great  advantage, 
which  is,  that  the  angles,  refulting  from  this  combination  of  the 
bafes,  greatly  ftrengthen  the  whole  work. 

The  fides  of  the  cells  are  all  much  thinner  than  the  fineft  paper, 
and  yet  they  are  fo  (Lengthened  by  their  difpofition,  that  they  are 
abletorefift  all  the  motions  of  the  bee  when  within  them,  as  they 
are  very  frequently  obliged  to  be.  The  effe<ft  of  their  thrufting  their 
bodies  into  the  cells,  would  be  the  burftingof  thofe  cells  at:  the  top, 
were  not  this  well  guarded  againft.  But  to  prevent  this,  the  crea¬ 
tures  extend  a  cord  or  roll  of  wax  round  the  verge  of  every  cell,  in 
fuch  a  manner,  that  itisfcarcepoflible  they  ffiould  fplit  in  that  par¬ 
ticular  part.  This  cord  or  roll  is  at  leaft  three  times  as  thick  as  the 
fides  of  the  cell,  and  is  even  much  thicker  and  ftronger  at  the  angles 
of  the  cells  than  elfewhere  ;  fo  that  the  aperture  of  each  cell  is  not 
regularly  hexagonal,  though  its  inner  cavity  be  perfedtly  fo. 

The  celerity  with  which  a  fwarm  of  bees  received  into  a  hive, 
where  they  find  themfelves  lodged  to  their  minds,  bring  their  works 
of  the  combs  to  perfe&ion,  is  amazing.  In  a  week’s  time,  when 
the  weather  favours,  the  half  or  two  thirds  of  a  hive  will  be  filled 
with  combs.  There  are  vaft  numbers  at  work  all  at  once,  and 
that  they  may  not  incommode  one  another,  they  do  not  work  upon 
the  firft  comb  till  it  is  finiffied  ;  but  when  the  foundation  of  that  is 
laid,  they  go  to  work  upon  another  ;  fo  that  there  are  often  begin¬ 
nings  of  three  or  four  Itories  made  at  once,  and  fo  many  fwarms 
allotted  to  the  carrying  on  the  work  of  each. 

The  feveral  combs  are  all  placed  parallel  one  to  another,  and 
hang  perpendicularly  from  the  top  of  the  hive  to  the  bottom  :  they 
begin  each  comb  at  the  top  or  upper  part  of  the  hive,  and  carry 
it  down  to  the  floor,  from  fide  to  fide;  and  there  is  fuch  a  fpace 
left  between  them,  that  the  bees  can  eafily  pafs  between ;  there  are 
alfo  holes  made  through  the  fubftances  of  the  feveral  combs,  by 
which  they  pafs  from  the  fpace  that  lies  between  one  pair  of  combs 
and  another.  They  often  place  a  part  of  the  combs  in  a  contrary 
direction  to  the  reft  ;  fo  that  while  the  others  are  placed  horizon¬ 
tally,  thefe  ftand  perpendicular :  there  are  alfo  feveral  other  direc¬ 
tions,  in  which  they  are  di(pofed,  which  are  eafily  accounted  for 
from  the  nature  of  the  place,  and  are  always  found  to  be  the  very 
beft  that  could  .be  ufed  for  theoccafion. 

T.  hough  the  fides  of  all  the  cells  are  extremely  thin,  yet  the  combs 
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are  very  heavy  when  full  of  honey.  This  might  endanger  their 
breaking  their  hold,  if  only  fuftained  from  the  top  ;  and  for  this 
realon  the  bees  give  them  feveral  additional  fupports  in  whatever 
places  they  can,  often  fattening  them  in  many  places  one  to  another, 
and  often  fixing  them  to  the  fides  of  the  edifice  by  large  and  folid 
lumps  of  wax. 

Honey -comb,  in  gunnery,  is  a  flaw  inthe  metal  ofa  piece  of  ord¬ 
nance,  when  it  is  ill  caft  and  fpongious. 

Honey -comb-fione,  in  natural  hiftory,  a  fpecies  of  foffile  coral 
ufually  found  in  large  mafles,  and  thofe  full  of  large  hexagon  cells, 
refembling  thofe  of  a  honey-comb. 

Honey-</«o  is  a  fwcet-tafted  dew,  found  early  in  the  morning  on 
the  leaves  of  divers  forts  of  plants. 

Honey-dews  are  of  a  very  different  nature  from  blaftings,  being 
caufed  by  thecondenfing  of  a  fat  moift  exhalation,  raifed  in  a  hot 
dry  fummer,  from  plants  and  blofloms  ;  as  alfo  from  the  earth  ; 
which,  by  the  coolnefs  and  ferenity  of  the  air  in  the  night,  or  in 
the  upper  clear  region  of  the  air,  is  thickened  into  a  fat  gluey  matter, 
and  then  falls  to  the  earth  again  ;  part  whereof  refts  upon  oak- 
leaves,  and  thofe  of  fome  other  trees,  whofe  leaves  arefmooth,  and 
do  not  eafily  admit  the  moifture  into  them. 

This  honey-dew,  falling  on  the  ears  and  ftalks  of  wheat,  befmears 
them  with  a  different  colour  from  the  natural  ;  and,  being  of  a 
clammy  fubftance,  fo  binds  up  the  young,  tender,  and  clofe  ears 
of  the  wheat,  by  the  heat  of  the  fun,  that  it  prevents  the  growth 
and  completing  of  the  perfect  grain  therein.  Hops,  when  in  flower, 
are  fubje<3  to  the  diftemper  called  the  honey-dew ,  which  appears  in 
the  form  of  a  meal,  and  is  found  by  the  microfcope  to  contain  the 
eggs  of  fmall  infers,  which  fly  about  in  fwarms  near  the  time 
when  the  hop  is  in  flower,  and  gnaw  the  leaves  and  fhoots.  The 
molt  effeftual  way  of  preventing  it’s  ill  effects,  is,  to  flripofFthe 
leaves,  whereby  the  fmall  infedts  contained  in  it  perifh  at  once,  and 
before  frefh  leaves  fpring  forth,  their  feafon  of  breeding  is  path 

Honey -locujl,  or  three-thorned  acacia,  in  botany,  gleditfia ,  a  genus 
of  the  polygamia  dioecia  clafs.  It  hath  male  and  hermaphrodite 
flowers  on  the  fame  plant,  and  female  flowers  in  different  plants. 

Honey -Juckle,  in  botany,  periclymenum.  The  propagation  of  all 
the  feveral  forts  of  honey  fuckles  is,  by  laying  down  their  young  fhoots 
in  autumn;  which,  if  they  are  fupplied  with  water,  will  by  the 
autumn  following  have  taken  root  fo  well,  as  to  be  fit  to  remove. 
They  fhould  at  thi6  time  be  tranfplanted  into  nurfery  beds  for  a  year 
or  two,  the  better  to  train  them  up,  either  for  headed  plants  or  for 
creepers,  to  plant  againft  trees,  walls,  &c.  They  may  alfo  be  pro¬ 
pagated  by  planting  cuttings  in  September  ;  the  cuttings  fhould 
have  four  joints,  three  of  which  fhould  be  buried  in  the  ground,  and 
they  fhould  be  planted  in  rows,  at  the  diftanee  of  about  a  foot,  four 
inches  alunder  in  the  rows,  treading  the  earth  clofe  to  them. 

Honey  fuckle,  Virginian  /carle  t,  called  the  trumpet  honey- fuckle,  is 
a  very  beautiful  flowering  kind,  and  in  great  efteem.  It  is  propa¬ 
gated  by  laying  down  the  young  branches,  which  will  eafily  take  root, 
and  may  be  afterwards  treated  like  the  honey-/uckle.  They  fhould  be 
planted  in  a  lfrong  foil,  and  expofed  to  the  fouth-eaftfun ;  but  they 
muff  have  a  wall  or  palebehind  them  to  fupport  the  branches,  other- 
wife  they  will  trail  upon  the  ground. 

The  oil  made  by  infufion  of  the  flowers,  is  accounted  healing  and 
warming,  and  good  for  thecramp  and  convulfions  of  the  nerves. 

Hone v -fuckle,  upright,  or  dwarf  cherry,  hnicera,  in  botany,  a  ge¬ 
nus  of  the  pentandria  monogynia  clafs.  The  flower  hath  a  fmall  em- 
palement,  cut  into  five  parts,  upon  which  the  germen  fits. 

Thefe  plants  may  be  propagated  either  by  feeds  or  cuttings.  The 
feeds  commonly  lie  in  the  ground  for  a  year  before  they  vegetate,  but 
require  no  particular  culture.  If  they  are  fown  in  autumn,  many  of 
them  will  grow  the  fallowing  fpring. 

HONI  pit  qui  mal y  penfc,  q.  d.  evil  be  to  him  that  evil  thinks  ;  the 
motto  of  the  moft  noble  order  of  the  knights  of  the  Garter.  See 
Garter  and  Motto. 

HONOUR,  in  ethics,  is  a  teftimonv  of  efleem  orfubmiflion,  ex- 
prelfed  by  words,  actions,  and  an  exterior  behaviour,  by  which  we 
makeknown  the  veneration  and  refpedl  we  entertain  for  any  one  on 
account  of  his  dignity  or  merit.  The  word  honour  is  alfo  ufed  in 
general  for  theefteem  due  to  virtue,  glory,  and  reputation.  It  is 
alfo  ufed  for  virtue  and  probity  themfelves,  and  for  an  exa&nefs  in 
performing  whatever  we  have  promifed  ;  and  in  this  laft  fenfe  we 
ufe  the  term,  a  man  of  honour.  But  honour  is  more  particularly  ap-^ 
plied  to  two  different  kinds  of  virtue  ;  bravery  in  men,  and  chaftity 
in  women. 

Honou  r  was  worfhipped  by  the  Romans  as  a  divinity,  and  had  a 
temple  eredted  to  it,  which  had  no  entry  but  through  the  temple  of 
Virtue.  Honour  is  reprefented  on  many  medals,  under  the  figure  of 
a  man  holding  a  pike,  and  fometimes  an  olive  branch,  in  the  right- 
hand,  and  a  cornucopia  in  the  other. 

As  a  manor  conlilts  of  feveral  tenements,  fervices,  cuftoms,  &c. 
fo  an  honour  contains  divers  manors,  knights-fees,  &c. 

Honour,  coun/ellors  of,  or  honour  ary  coun/ellors,  are  fuch  as  have  a 
right  to  enter  or  fit  in  alfemblies,  courts,  &c.  to  deliberate  or  give 
judgment  in  the  fame,  though  they  do  not  regularly  and  properly 
belong  thereto. 

Honour,  maids  of,  are  young  ladies  in  the  qbeen’s  houfhold, 
whofe  office  is  to  attend  the  queen  when  (he  goes  abroad,  &e.  In 
England  they  are  fix  in  number,  and  their  falary  300/.  per  annum 
each. 

Honour,  pages  of,  are  officers  both  of  the  king’s  and  queen’s 
houlhold,  under  the  mailer  of  the  horfe.  Of  the  former  there  are 
four,  whofe  annual  falary  is  260/.  each  ;  and  of  the  latter  two,  with 
a  falary  of  150/.  each. 

HONOURARY,  or  Homoraky,  is  underfWod  of  a  perfon  who 
bears  or  poflclfes  fome  quality  or  titie,  only  for  the  name’s  fake, 

No. 97.  Vol.  If. 


without  doing  any  of  the  funtftions  thereto  belonging,  or  receiving 
any'of  the  advantages  thereof. 

HOOD,  in  falconry,  is  a  piece  of  leather,  wherewith  the  head  of 
a  hawk,  falcon,  or  the  like,  is  covered. 

After  fealing  or  fewing  up  the  eyelids  of  a  young  hawk,  fhe  is  to 
be  fitted  with  a  large  eafv  hood ,  which  is  to  be  taken  off  and  put  on 
very  often,  watching  her  two  nights,  and  handling  her  frequently 
and  gently  about  the  head.  When  you  perceive  ffie  has  no  averfion 
to  the  hood,  unfeal  her  in  the  evening  by  candle-light,  continuing  to 
handle,  hood,  and  unhoodher  as  before,  till  at  laft  ffie  takes  no  offence, 
but  will  patiently  endure  handling. 

After  unfealing,  anoint  with  the  finger  and  fpittle  the  place  where 
the  fealing  thread  was  drawn  through  ;  then  hood  her,  and  hold  her 
on  your  fift. 

Asfoon  as  ffie  is  well  reclaimed,  let  her  fit  upon  a  perch  ;  but 
every  night  keep  her  on  the  fill:  three  or  four  hours,  llroaking,  hood¬ 
ing,  zvak  unhooding,  hco.  And  thus  you  may  do  in  the  day-time, 
when  fhe  hath  learnt  to  feed  eagerly  and  without  fear.  • 

Hood,  on  fhip-board,  is  a  copper  frame,  made  to  go  on  the  top 
of  the  chimney,  and  to  fhift  as  the  wind  does,  that  the  fmoke  may 
always  fly  to  leeward. 

Hood  is  alfo  a  fort  of  low  wooden  perch,  placed  over  the  flair- 
cafe  or  ladder,  which  leads  into  the  fteerage  or  apartments,  where 
the  crew  generally  refide  in  a  merchant-flu  p.  The  life  of  the  hood  is 
to  admit  air  and  light,  anebat  the  fame  time  to  prevent  the  rain 
from  falling  into  the  fteerage.  The  wooden  porch  over  the  entrance 
or  ftair-cafe  of  the  mafter’s  cabin  is  called  companion. 

HOOF,  ungula,  the  hornv  part  which  covers  the  feet  of  divers 
animals,  as  horfes,  bullocks,  ike. 

A  horle’s  hoofffx ould  be  of  a  round,  not  longifh  figure  ;  and  it’s 
fubftance  folid,  tough,  high,  fmooth,  without  any  circles,  fomewhat 
fhining,  and  of  a  dark  colour  ;  for  that  which  is  white  is  commonly 
brittle  ;  in  fhort,  it  ought  to  be  of  the  colour  of  the  hoof  of  a  deer, 
and  the  whole  foot  round,  but  a  little  larger  below  than  above,  up¬ 
right,  and  fomewhat  hollow  on  the  infide,  and  fo  dilpofed  that  he 
may  tread  more  on  the  toe  than  the  heel. 

The  hoof  of  a  horfe  is  either  perfeift  or  imperfect :  an  imperfect 
hoof  hone  that  wants  anv  of  the  above  qualities;  and,  x. May  be 
broad  andfpreading  out  at  the  fides  and  quarrers  ;  fuch  a  horfe  has, 
for  the  molt  part,  narrow  heels,  and  will  foon  be  far-hoofed ;  he  will 
nejther  carry  a  fhoe  long,  nor  travel  far.  2.  Orheis  are  rugged  or 
bx\tf\e-hoofed ,  which  is  a  fign  that  it  is  too  hot  and  dry.  3.  Some 
are  long,  which  caufes  the  horfe  to  tread  all  upon  his  heels,  and  by 
that  means  to  breed  wind-galls.  4.  There  are  fome  crooked  hoofs , 
broad  on  the  outfides  and  narrow  within,  by  which  means  the  horfe 
is  fplay-footed.  5.  Others  have  flat  hoofs,  and  not  hollow  within, 
which  give  rife  to  the  inconveniencies  above  fpecified  in  the  firft  fort 
of  imperfect  hoofs  ;  but  if  it  be  too  hollow,  it  will  dry  too  faft,  and 
make  him  Zws/-bound.  6.  When  the  frufh  is  broad,  the  heels  will 
be  weak  and  foft,  and  the  horfe  will  never  tread  boldly  on  the 
ground.  7.  Some  have  narrow  heels  ;  thefe  are  the  tendered  of  all, 
and  the  horfe  will  grow  hoof- bound. 

Hoof,  bony,  is  a  round  bony  fwelling,  growing  on  the  very  top 
of  a  horfe ’&,hoof,  which  is  always  caufed  by  lome  blow  or  bruife. 

The  method  of  cure  is,  firft  to  digeft  the  fwelling,  either  with 
rotten  litter,  or  hay  boiled  in  ftale  urine,  or  with  a  piaifter  of  ftale 
wine  lees,  and  wheat  flour  boiled  together,  in  order  to  ripen  it,  and 
bring  it  to  fuppuration,  or  to  diffolve  the  tumor.  If  it  come  to  a 
head,  lance  it  in  the  lowed  part  of  the  foftnefs,witha  thin  hot  iron, 
to  let  out  the  matter;  then  tent  it  with  turpentine,  deer’s  fuet,  and 
wax,  equal  quantities  of  which  fhould  be  boiled  together  ;  and  lay 
a  piaifter  of  the  fame  falve  over  it,  to  keep  in  the  tent  till  it  be 
thoroughly  well. 

Hoof,  brittle,  an  infirmity  in  horfes,  proceeding  either  naturally, 
from  the  fire  or  dam  ;  or  accidentally,  from  a  furfeit  falling  down 
into  the  feet  ;  or  from  the  horfe’s  being  formerly  foundered. 

For  the  cure,  take  unwrought  wax,  turpentine,  fheep’s  fuet,  and 
hog’s  greafe,  of  each  four  ounces  ;  fallad-oil,  a  quarter  of  a  pint  ; 
and  of  dog’s  greafe,  half  a  pound  :  boil  them  all  together,  and  with 
this  mixture,  anoint  the  hoof  well  for  two  or  three  days,  efpecially 
at  the  fetting  on  of  the  hair,  and  flop  them  with  cow-dung  and  dogs- 
greafe,  melted  together. 

Hoof -hurt.  In  labouring  beafts,  efpecially  oxen,  if  the  hoof  be 
hurt  with  a  coulter  or  lhare,  it  may  be  cured  by  a  falve  of  pitch  and 
greafe  mixed  with  powder  of  brimftone,  diffolved  together,  and  with 
a  hot  iron  melted  in  the  cleft  of  the  hoof. 

Hoof -loofened,  is  a  dividing  of  the  horn  or  coffin  of  the  hoof  from 
the  flefh,  at  the  fetting  on  of  the  coronet.  This  diforder  cannot  pro¬ 
perly  be  cured  without  the  affiftance  of  a  farrier. 

Hoof,  fuelled,  a  diforder  that  fometimes  happens  by  a  prick,  or 
a  young  horfe’s  being  over-ridden,  or  too  hard  wrought,  and  which, 
if  not  fpeedily  removed,  will  beget  a  wet  fpavin. 

For  the  cure,  take  the  ftrongeftaqua-fortis  you  can  get,  and  firft 
file  or  draw  away  the  old  hoof  fomewhat  near,  with  a  file  or  drawing- 
iron  ;  then  touch  what  is  left  of  the  hoof,  three  or  four  dreffings  or 
more,  with  the  aqua-fortis  ;  and  anoint  the  foot  with  an  ointment 
made  of  one  pound  of  hog’s-greafe  ;  patch-greafe,  three  quarters  of 
a  pound  ;  Venice-turpentine,  five  ounces  ;  new  wax,  three  ounces; 
and  fallad-oil,  three  ounces;  all  melted  together  over  the  fire  ;  and 
by  anointing  the  coffin  of  the  foot  quite  up  to  the  top,  you  willcaufe 
a  new  hoof  to  grow  upon  it. 

-HOOtvS,  in  building,  &c.  are  of  various  forts;  fome.  of  iron, 
and  others  of  brafs,  viz.  1.  Armour-hooks,  which  are  generally  of 
brafs,  and  are  to  lay  up  arms  upon,  as  guns,  mufquets,  half-pikes, 
pikes,  javelins,  &c.  2.  Cafement -hooks.  3.  Chimney-hooks,  which 

are  made  both  of  brafs  and  iron,  and  of  different  fafhions  :  their 
ufe  is  to  fet  the  tongs  and  fire-ft.ovel  againft.  4.  Curtain-hooks. 
5.  Hooks  for  doors,  gales ,  &c.  6.  Double  line-hooks,  large  and  fmall. 

i$N  7.  Single 
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7.  Single  line-hooks,  large  and  fmall.  8.  Tenter-hooks,  of  various 
forts.  See  Tenter. 

Hooks  of  a  [hip,  are  all  thofe  forked  timbers  which  are  placed 
diredlly  upon  the  keel,  as  well  in  her  run  as  in  her  rake.  See 

Breast-/j<wU. 

Hooks,  can,  thofe  which  being  made  fall  to  the  end  of  a  rope, 
with  a  noofe  (like  that  which  brewers  ufe  to  fling  or  carry  their  bar¬ 
rels  on),  arc  made  ufe  of  for  flings. 

Hooks,  foot,  in  a  (hip,  the  fame  wdth  futtocks. 

HoOR-W,orOp£-W,  land  ploughed  and  fovved  every  year. 

Hooks,  loaf,  in  a  fhip,  a  tackle  with  two  hooks  -,  one  to  hitch  in¬ 
to  a  cringle  of  the  main  or  fore-fail,  in  the  bolt-rope  at  the  leech  of 
the  fail  by  the  clew  ;  and  the  other  is  to  hitch  into  a  (trap,  which  is 
fpliced  to  the  ehefs-tree.  Their  ufe  is  to  pull  down  the  fail,,  and 
fuccour  the  tackles  in  a  large  fail  and  ftiff  gale,  that  all  the  ftrefs 
rhay  not  bear  upon  the  tack.  It  is  alfo  ufed  when  the  tack  is  to  be 
feized  mqrefecure,  and  to  take  off  or  put  on  a  bonnet  or  drabler. 

Hook  -pins,  in  architecture,  are  taper  iron  pins,  only  with  a  hook- 
head,  to  pin  the"  frame  of  a  roof  or  floor  together.* 

HOOPING-rw^,  a  convulfive  diforder  incident  to  children. 
The  following  recipe,  by  Dr.  Pitcairn,  is  faid  to  be  a  fpecific  cure 
for  it  :  T  ake  ot  fpirits  of  hartfhorn  and  amber-oil,  halt  an  ounceof 
eaCn  :  mix  them  together,  and  therewith  rub  well  with  the  hand  the 
patients  fpine  ,(or  back)  bone,  morning  and  evening.  See  Chin- 
cough. 

HOOPOE,  upupa,  a  diflinCt  genus  of  birds  of  the  order  of  pica. 
The  beak  is  bent,  convex,  fub-comprefled,  and  in  a. fmall  degree 
obtufe  ;  the  tongue  is  obtufe,  triangular,  and  very  fhort  ;  and  the 
feet  are  ambulatory.  Under  this  genus  Linmcus  has  clalfed  three 
fpecies  ,  the  upupa  epops,  the  promerops,  and  bird  ^  paradise. 

1  he  hoopoe,  or  upupa  epops,  is  found  in  many  parts  of  Europe,  in 
i-gyPB  and  even  as  remote  as  Ceylon.  It  frequently  vifits  our 
iflands,  but  not  at  Rated  feafons,  and  never  breeds  with  us.  In 
Sweden  it  is  vulgarly  Confidered  as  aprefageof  war,  and  it  was  for¬ 
merly  deemed  incur  countryas  a  fore-runner  of  fome  calamity.  I  t’s 
general  weight  is  about  three  ounces  ;  the  beak  is  black,  (lender, 
lharp,  and  a  little  hooked  ;  it’s  head  is  adorned  with  an  extremely 
beautiful  and  elegant  creft,  rifing.two  fingers  high,  and  compofedof 
tw’o  feries  ot  feathers,  reaching  from  the  inlertion  of  the  back  to  the 
back  part  of  the  head,  which  it  raifesand  deprefles  at  pleafure.  The 
tips  of  thefe  feathers  are  ornamented  with  black  and  white  ;  the  reft 
is  of a  chelfnut  colour ;  it’s  neck  is  of  a  pale  reddifh  brown;  it’s 
breaft  and  belly  white,  variegated  with  longitudinal  (breaks,  which 
difappear  in  the  middle,  as  the  bird  grows  older  ;  the  tail  is  black, 
and  compofed  often  feathers,  but  has  a  large  fpot  in  it,  in  form  of 
a  crefcent,  the  horns  pointing  towards  the  extremity  of  the  tail ;  the 
legs  are  fhort  and  black.  It  s  wings,  when  folded,  do  not  reach  to 
the  end  of  the  tail,  and  are  (freaked  acrofs  with  white  ;  it  feeds  on 
beet.es,  worms,  ants,  &c.  and  is  faid  alfo  to  eat  berries,  and  other 
vegetables.  It  breeds  in  hollow  trees,  and  lays  two  afli-coloured 
eggs,  bee  Plate 32, fig.  22. 

HOP,  in  botany,  a  genus  of  the  dioecia  pentandria  clafs.  Refer 
to  by  Item  of  Agriculture,  page  70. 

.  ^.0F.  f*ie  hops,  a  rich,,  deep,  mellow,  dry  foil,  more 

inciimrrg  to  (and  than  clay,  is  in  general  the  befl  ;  and  in  particu¬ 
lar,  a  black  garden  mould  is  excellent.  Stiff  clays,  fpongy  lands, 
.uch  as  ai  capt  to  be  overflown  by  floods,  hard  gravels,  ftony  grounds, 
very  fandy  ones,  and  fuch  as  are  not  at  lead  a  foot  and  a  half  deep, 
are  altogether  improper  for  hops. 

The  befl  htuation  for  ^-grounds,  is  fuch  as  inclines  tothefouth, 
or  lies  open  to  it,  io  that  they  may  have  the  benefit  of  the  fun  du- 
rmg  the  greateif  part  of  the  day.  It  mufl  alfo  be  open,  for  the  air 

renPf  r:igu  an?  CIrcuIatlon  between  the  plants  and  it 
lhould  be  (o  flickered  to  the  eaft,  north,  and  weft,  that  neither  the 
(roily  winds  in  the  fpnng  may  cut  off  the  young  fprouts,  nor  the 
more  ftot  my  ones  in  fummer  and  autumn  dellroy  the  full-grown 

1  he  ground  and  fituation  being  chofen,  the  next  bufmefs  is,  to 
prepare  for  the  planting.  In  many  parts  of  England,  when  the 
ground  is  broken  up  for  this  purpofe,  the  plough  goes  firft,  and  men 
follow  It  with  the  (pades,  with  which  they  dig  one  fpit  deep  in^he 
furrows  where  the  plough  has  palled,  throw  up  the  earth  thus  dug, 
and  fo  continue  to  plow  and  dig  till  the  whole  is  done.  Either  this 
tillage,  it  it  be  well  performed,  or  the  deep  ploughings,  crofs-plough- 
ings  and  harrow, ngs,  by  which  careful  hJlbandmen prepare  the  r 
land  for  corn,  will  fit  this  for  being  fow„  with  turn"  plfecdl  in  th 
end  of  July,  or  beginning  of  Augufl  ;  and  if  the  turneps  are  hoed 
twice,  lo  as  to  be  left  about  eight  inches  alunder,  they  will  yield  a 

dered^oofe  and  ^77’  ^  the  8round  ^  be 7en- 

taken  olf  will  with  rh  °  —  Sood  ploughing  after  the  turneps  are 
taKen  o»rwilJ,  w  th  the  entuing  winter  mellowing,  render  it  fit  for 
being  planted  with  hops  in  the  fprinen  b  W  tor 

'1  he  bell  time  to  begin  ploughing0 is  in  Oaobcr,  in  order  that  the 
foil  may  be  properly  prepared  to  receive  the  benefits  of  the  winter’s 

ibo  Jd^'^duidX^1 ^o^hS^ain1  an?"  U1?  °f  ^  “ 
vice,  it  fhould  be  harrowed  fine,  and  laid  as  even  as  can  be  When 

ted  flick  tlvm  V  l  ’  c  ,k  ,n  the  §round  a  fharp-poin- 
ted  ltick  at  e\  ery  knot,  as  marks  for  the  places  where  the  hills  Ltn 

be  made  ;  continue  the  line  in  this  manner  the  whole  lenorfh  c  k 

ground  and  fro;n  this  fi.ft  row  you  ma^v  madc  ou^he  rfft  0°f  Z 

Id,  either  m  fquares,  chequer- wife,  at  the  intended' diftance  of  the 

hills,  or  in  the  quincunx  form,  where  the  hills  0(  every  row  lie  on 

polite  to  the  middle  of  the  firlt,  in  a  .regular  form.  The  d.lia^ 


of  the  hills  fliould  be,  in  fome  meafure,  regulated  by  the  nature  and 
gopdnefs  of  the  foil  :  but,  in  every  cafe,  they  fliould  be  far  enough 
afunderto  admit  thc  hoe-plough  at  all  times  without  danger  to  the 
plants.  If  the  foil  be  dry  and  (hallow,  fix  or  feven  feet  will  be  a 
convenient  diftance  :  but  if  it  be  rich,  moift,  and  apt  to  bear  large 
hops  and  leaves,  it  may  be  right  to  allow  eight  or  nine  feet  between 
the  hills. 

1  he  moft  proper  feafon  for  planting  hops,  is  from  the  beginning 
of  March  to  near  thc  middle  of  April,  at  the  time  when  they  begin 
to  (hoof.  T.  he  Kentifli  hufbandmen  approve  likewife  of  October  ; 
but  the  common  forts  are  not  to  be  procured  then,  unlefs  it  be  from 
a  ground  that  is  to  be  dug  up  and  destroyed  ;  beftdes  which,  there  is 
fome  danger  of  their  rotting  in  the  earth,  it  the  winter  fliould  prove 
very  wet. 

There  are  feveral  forts,  though  the  botanifts  allow  but  onefpecies 
of  hops .  The  moft  efteemed  are,  the  long  white,  the  oval,  and  the 
long  i’quare  garlic  hop.  Theie  differ  from  each  other  in  thc  colour 
and  fhape  of  their  bells  or  hops,  in  their  degree  of  bearing,  and  in 
their  time  of  ripening.  The  long  white  is  moll  valued,  becaufe  it 
is  a  great  bearer,  and  produces  the  molt  beautiful  hops  ;  for  the  beauty 
of  hops  confifts  in  their  being  of  a  pale  bright  green  colour.  The 
oval  hop  is  beautiful,  but  does  not  yield  fo  large  a  crop.  There  is  a 
fort  ot  this  kind  of  white  hop,  called  the  early  or  rath  hop,  which' 
ripens  a  week  or  ten  days  before' the  common,  and  is  therefore  of 
advantage  to  thofe  who  would  be  firft  at  market :  but  it  is  tenderer 
than  the  other,  and  does  not  bear  near  fo  plentifully.  The  long 
fquare  garlic  hop  is  the  greateft  bearer,  more  hardy,  and  fomewhat 
later  ripe  than  the  former  :  but  by  rcafon  of  it’s  rednefs  towards  the 
ftalk,  it  is  not  fo  beautiful  to  the  eye,  and  therefore  is  not  io  much' 
efteemed  as  the  other  forts, 

few  ^-grounds  are  without  fome  plants  of  a  fort  of  hop  which 
many  call  the  female  hop,  but  very  erroneoufly  ;  for  the  female  hop 
is  that  which  is  cultivated  for  ufe,  and  this,  which  others  name  more 
properly  the  wild  hop ,  is  the  mile.  Towards  the  middle  of  July,  it 
puts  out  a  great  number  of  longloofe  bunches  of  fmall  flowers,  not' 
at  all  like  the  true  hop  ;  and  in  fomewhat  lef's  than  a  month  after 
that  is  to  fay,  juft  before  thc  true  hap  begins  to  bloffom,  they  ripen’ 
and  with  the  lead  motion  of  the  wind,  (hed  a  farina,  which  is  waf¬ 
ted  all  round,  and  is  by  fome,  not  improbably,  thought  to  be  of  ufe 
to  impregnate  other  hops.  Thofe  who  are  of  this  opinion  advife 
therefore,  to  leave  one  or  two  hills  of  them  (landing  in  the  hop- 
ground.  But  the  common  prabticc  is  to  mark  them  at  their  firft 
appearance,  and  to  root  them  out  afterwards,  becaufe  they  do  nor 
bear  bells  pr  hops,  and  as  they  are  generally  the  (Irongeft  plants  fets 
might  otherwife  be  taken  from  them  by  miftake.  There  is  alfo  a 
poor  ftarved  hop,  called  a  wild  hop,  which  is  not  judged  to  be  a  dif- 
tindl  fort,  but  a  hop  which  has  degenerated  for  want  of  culture. 

.  The  planter  of  hops  ought  to  be  extremely  careful  in  the  ehoiceof 
his  plants,  or  fets,  particularly  in  regard  to  the  kind  of  the  hop  :  for 
it  is  a  great  trouble  and  lofs  to  him,  when  his  garden  proves  to  be  a 
mixture  of  feveral  forts  of  hops,  ripening  at  different  times.  H'e 
who  plants  the  three  forts  above  mentioned,  viz.  the  early  the  fon«\ 
white,  a.nd  the  fquare  hop,  in  three  diftindt  parts  of  his  ground  will' 
have  the  conveniency  of  picking  them  fuccejGftvely  as  they  become 
npe.  Hop-fets  are  cuttings  from  the  roots  or  branches  which  grow 
trom  the  main  root  or  (lock.  They  fhould  be  procured,  if  pofhble 
from  grounds  planted  with  none  but  the  fort  which  is  defired  •  and’ 
they  fliould  be  from  five  to  feven  or  eight  inches  long,  with  three  or  ‘ 
more  joints  or  buds  on  them,  all  the  old  bind  and  hollow  part  of  the 
let  being  cut  off.  r  '  dl 

The  ground  being  prepared  for  planting,  as  before  diredled,  to¬ 
wards  the  latter  end  of  February,  or  in. the  beginning  of  March  if 
the  foil  be  light,  or  late  in  March  if  it  be  ftrong  and  moifl,  make 
in  the  places  marked  out  by  the  (ticks  (tuck  in  them,  holes  about 
twelve  or  fixteen  inches  wide,  and  of  a  depth  proportioned  to  the 
nature  of  the  ground.  In  general,  ten  or  twelve  inches  will  be  a 
fufhcient  depth.  If  the  ground  be  lhallow,  and  you  meet  withhard 
clay  or  gravel,  by  no  means  enter  into  this,  for  you  would  then  make 
a  bafon  to  retain  water  ;  but,  in  fuch  cafe,  inftead  of  goin^  deeper 
raife  up  a  fmall  hill  of  good  mould.  If  there  is  a  good  depth  of  rich 
mellow  mould,  dig  the  hole  a  foot  and  a  half,  or  two  feet  deep  and 
you  will  find  th  chops  thrive  the  better ;  for  their  tap  roots  naturally 
run  downward. 

When  all  things  are  ready  for  planting,  fill  up  the  holes  with  the  - 
mould  before  thrown  out  of  them,  if  it  be  naturally  good  afterhav 
mg  firft  broken  it  fine  with  a  fpade  ;  but  if  the  lame  earth  be  not  rich 
enough,  make  u(e  of  fine  frefli  mould,  or  of  the  comport  provided 
for  this  purpofe.  About  a  peck  or  two  of  this  will-  be  fufficient  for ' 
each  hill ;  but  no  new  dung  fhould  be  put  into  the  hole  on  any  ac- 
count  Then,  with  a  dibble  or  fetting  flick,  fuch  as  gardeners  ge¬ 
nerally  ufe  for  planting  ot  beans,,  make  five  or  fix  holes,  the  depth 
of  your  fets,  one  in  the  middle,  perpendicular,  and  the  reft  round 
about,  fioping  and  meeting  at  the  top  near  the  center  >  put  your  fets  • 
therein,  fo  that  they  may  Hand  even  with  the  furface  of  theground  • 
and  then  prefs  the  mould  clofe  to  them,  and  cover  them  with  fine’ ' 
mould  two  or  three  inches  thick.  A  ftick  fhould  be  placed  on  each 
lide  of  the  hill  to  fecure  it. 

Theground  being  thus  planted,  all  that  is  to  be  done  in  the  fol¬ 
lowing  lummer,  is,  to  keep  the  hills  and  alleys  clear  from  weeds  by 
frequent  hoe i ngs  ;  to  dig  the  ground  in  the  month  of  May,  and  to 
carry  off  all  the  Hones  thatare  turned  up  by  digging ;  to  raifeafmall 
lull  about  the  plants  ;  to  throw  lome  fine  mould  on  their  roots;  and, 
in  the  latter  end  of  May,  or  beginning  of  June,  to  twilt  all  the 
vines  and  branches  together  into  a  bunco  or  loofe  knot,.and  lav  them 
thus  twilled  on  the  top  of  the  hill.  .  . 

1  owards  the  latter  end  of  February,,  or  in  the  beginning  of 
Marcii,  in  the  fecond  year,  when  the  weather  is  kindly,  open  the 
hills,  and  with  a  (harp  knife,  cut  off  the  Ihoot&of  thciirflyear,  to 
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within  an  inch  of  the  old  flock,  together  with  all  the  younger  fuc¬ 
kers  that  have  fprung  from  the  lets,  and  cover  the  flock  with  fine 
earth.  To  keep  the  knife  fharp,  you  fhould  have  a  whetflone  al¬ 
ways  by  you  at  dreffing. 

In  the  third  and  following  years,  when  you  dig  your  /j^-ground 
in  February,  let  the  earth  be  taken  away  with  a  fpaae  or  hoe,  round 
about  the  hill,  very  near  them,  that  you  may  the  more  conveniently 
come  at  the  flock  to  cut  it  ;  then  in  fair  weather,  towards  the  be¬ 
ginning  of  March,  if  your  hops  be  weak,  begin  to  drefs  them  ;  but 
if  they  are  ftrong,  and  in  heart,  the  middle  or  latter  end  of  March 
will  be  the  beft  time;  for  late  drefling  reflrains  their  too  early  fpring- 
ing,  which  is  thecaufe  of  many  injuries  to  the  hop. 

After  the  hops  are  dreffed  in  the  fecond  year,  the  next  bufinefs  is 
to  pole  them.  Poles  of  only  ten  or  twelve  feet  long  will  do  then  ; 
but  in  the  third  year,  by  which  time  they  come  to  their  full  bearing 
ftate,  they  will  require  poles  offullfize:  this,  if  the  ground  be  rich, 
and  the  hop  vigorous,  will  be  from  fixteen  to  twenty  feet,  or  even 
more  ;  or  there  will  be  danger  of  lofing  great  part  of  the  crop.  If 
the  hop  be  weak,  and  the  ground  not  rich,  the  poles  fhould  not  be 
more  than  from  fourteen  to  eighteen  feet  long,  for  fear  of  impove- 
rifhing  the  root ;  for  the  hop  will  foon  run  itfelf  out  of  heart  if  over¬ 
poled  ;  ,fo  that,  as  was  faid  before,  there  is  more  danger  in  over-  ' 
poling  than  in  under-poling  ;  neither  can  a  good  crop  be  expc£ted 
from  an  over-poled  ground,  beesufe  the  branches  which  bear  the 
hops  grow  very  little  till  the  buds  have  over-rcached  the  noles,  which 
they  cannot  do  when  the  pole  is  too  long.  Two  fmall  poles  are 
fufficient  for  a  hill  in  a  young. ground. 

Towards  the  latter  end  of  July  hops  begin  to  bloflom,  about  the 
beginning  of  Augull  they  bell,  and  in  forward  years;  they  are  fome- 
times  ripe  at  the  end  of  Augufl,  or  beginning  of  September.  When 
they  begin  to  change  colour,  or  are  eafily  pulled  to  pieces,  when 
theyemit  a  fragrant  fmell,  and  when  their  feeds  begin  to  look  brown 
and  to  grow  hard,  you  may  conclude  that  they  are  ripe  :  then  pick 
them  with  all  expedition  ;  for  a  dorm  of  wind  will  do  them  great 
mifehief  at  this  titne  ;  and  hops  picked  green  and  bright,  without 
bruiling  or  difcolouring,  will  fell  for  a  third  part  more  than  thofc 
that  are  otherwife. 

When  the  poles  are  drawn  up  in  order  to  be  picked,  the  vines 
around  them  fhould  be  cut  afunder,  at  the  height  of  about  three  or 
four  feet  from  the  ground  ;  for  the  cutting  of  them  lower,  efpccially 
while  the  hops  are  green,  would  occalion  fo  great  a  flowing  of  the  fap, 
as  would  weaken  and  hurt  the  root. 

Hops,  gathering  of .  The  molt  convenient  way  of  picking  them 
is,  into  a  long  fquare  frame  of  wood,  called  a  bin.  This  frame  is 
made  of  two  poles,  or  pieces  of  wood,  each  nine  or  ten  feet  long, 
and  three  or  four  inches  broad,  joined  together  at  about  a  foot  and  a 
half  from  each  end,  by  two  other  pieces  three  feet  long  ;  and  it  is 
fupported  by  four  legs  three  feet  and  a  half  high  ;  fo  that  there  re¬ 
main  in  the  middle  of  it  a  fpaCe  fix  feet  long,  three  wide,  and  three 
and  a  half  deep.  In  this  fpace  is  fixed  a  coarfe  linen  cloth,  or  hop7 
bag,  cut  open  on  one  fide  and  hung  hollow,  either  by  hitching  it  on 
tenter-hooks  along  the  infide  of  the  frame,  or  by  ftretching  it  on  the 
outfide  with  wooden  fkewers,  to  receive  th chops  as  they  are  picked. 
Three  men  or  women,  or  four  boys  or  girls,  may  Hand  at  each  fide 
of  the  frame,  and  pick  two  'poles  at  a  time. 

The  hops  fhould  be  picked  as  free  as  poflible  from  leaves  and 
ftalks  ;  for  thefe  would  be  of  greater  prejudice  to  the  fale  than  any 
feeming  advantage  which  might  be  expefted  from  their  weight. 
The  bin  Ihould  be  emptied  two  or  three  times  a  day  into  a  large 
doth  of  coarfe  linen,  in  which  the  hops  fhouid  be  immediately 
Hitched  up  with  fkewers,  and  carried  dire&ly  to  the  oafl  or  kiln  to 
be  dried  :  for  if  they  remain  long  in  the  bin  or  cloth,  they  will 
fweat  and  be  difcoloured. 

If  any  brown  hops  are  met  with  in  the  picking,  calre  fhould  be 
taken  to  feparate  them  from  the  reft,  by  putting  them  into  a  bafkec 
by  themfelvcs. 

If  the  weather  be  very  hot  or  rainy,  cut  no  more  hops  than  may 
be  picked  in  an  hour:  but,  if  it  be  poflible,  gather  them  in  fair 
weather  only,  and  when  they  are  dry  ;  for  this  precaution  willfave 
fome  expence  of  coals,  and  contribute  to  the  better  prefervation  of 
their  colour  when  they  are  dried.  No  hops  fhould  be  gathered  when 
the  dew  is  on  them,  for  that  would  make  them  become  mouldy. 

When  you  have  taken  the  poles  from  the  hills,  tw'ift  together  the 
remaining  ends  of  the  binds,  that  they  may  not  get  among  peopled 
legs,  and  hinder  their  work. 

Before  you  draw  the  poles,  obferve  whether  the  hops  of  one  pole 
be  entangled  above  with  thofe  of  another ;  and  if  they  are,  cut  them 
afunder,  with  a  fharp  hook  fixed  at  the  end  of  a  long  pole. 

If  the  garden  be  large,  it  maybe  worth  while  to  raife  a  filed  in 
the  midft  of  it,  tofhelter  the  pickers  and  the  hops  from  the  fun  and 
rain  ;  and  to  lay  hops  in  over-night,  to  be  picked  early  the  next 
morning  before  the  dew  is  ofF  the  other  hops.  This  filed  w  ill  alfo 
ferve  for  preferving  your  poles  in  winter. 

If  there  be  either  rain  or  dew  upon  the  hops  at  the  time  when 
they  muft  be  gathered,  fliake  the  pole  and  they  will  dry  the  fooner. 
If  they  are  over-ripe  when  gathered,  they  will  fhed  their  feeds  in 
which  the  chief  ftrength  of  th eJoop  confifts  ;  nor  will  they  then  look 
fo  green,  but  fomewhat  brown,  which  is  a  great  diminution  of  their 
value.  It  therefore  is  better  to  pull  the  hops  a  little  before  they  are 
ripe,  thaato  wait  till  they  are  full  ripe.  Four  pounds  of  undried 
hops,  thorough  ripe,  will  make  one  pound  of  dry  ,  and  five  pounds 
of  hops  fcarcely  ripe,  though  in  their  full  prime,  will  make  no  more 
when  they  are  dried. 

There  are  two  principal  forts  of  hops,  viz.  the  green  and  the 
brown.  The  former  yields  by  much  the  beft  colour  w'hen  dried, 
and  the  other  is  the  inoft  plentiful  bearer.  Brown  hops  are  fit  for 
brown  ale;  but  the  hops  for  fine  pale  beer  mud  be  green  ;  for  which 
realon  thefe  laft  are  moil  efteemed. 
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As  fall  as  you  pick  hops,  dry  them  on  a  kiln ;  otherwife  they  will 
change  colour  :  but  if  you  cannot  dry  them  immediately,  and 
muft  keep  them  a  little  while,  fpread  them  on  a  floor,  and  by  that 

means  the  damage  they  will  receive  in  a  day  or  two  will  not  be 
great. 

I  hey  who  have  five  or  fix  acres  of  hops  may  emnloy  ten  frames  at 
a  time  in  picking. 

Hops,  bagging  of .  The  laff  operation  belonging  to  the  cultivator 
of  hops  is  that  of  bagging  them,  which  is  performed  in  the  follow¬ 
ing  manner  :  make  a  round  or  fquare  hole,  but  a  round  one  is  moft 
convenient,  about  twenty-fix  or  thirty  inches  over,  in  the  floor  of 
the  chamber  v.  here  the  hops  arc  laid  in  heaps  after  they  are  fweated. 
1  his  hole  fhould  be  large  enough  to  receive  the  bag,  and  for  a  man 
to  go  up  and  down  with  cafe.  Tie  with  a  piece  of  packthread,  an 
handful  of  hops  in  each  lower  corner  of  the  bag,  to  ferve  as  handles 
for  the  more  eafy  lifting  or  removing  of  the  bag  ;  and  with  pack¬ 
thread,  fallen  the  mouth  of  the  bag  to  a  frame  or  hoop,  fomewhat 
larger. than  the  mouth  of  the  hole,  that  the  hoop  may  reft  on  it’s 
edges,  and  ftrong  enough  to  bear  the  weight  of  the  hops  when  the 
bag  is  full, .  and  of  the  man  who  treads  them.  The  upper  part  of 
the  bag  being  thus  fixed  by  the  hoop,  let  the  reft  of  it  hang  down 
through  the  hole  ;  but  not  fo  near  to  the  lower  floor  as  to  touch  the 
ground  :  then  throw  into  it  a  bufliel  or  two  of  hops,  and  let  a  man 
go  into  the  bag,  and  with  flioes  that  have  no  heels,  tread  the  hops 
down  on  every  fide,  as  hard  as  he  can,  till  they  lie  clofe.  Let  more 
hops  be  then  call  into  the  bag,  and  be  trodden  down  as  before  ;  and 
continue  this  till  the  bag  is  full.  When  that  is  done,  untie  it  from 
the  hoop,  let  it  down,  and  few  up  it’s  mouth  as  clofe  as  you  can, 
obferving  at  the  fame  time  to  tie  up  fome  hops  in  the  upper  corners 
as  was  done  before  in  the  lower.  The  harder  the  hops  are  preffedj 
and  the  clofer  and  thicker  the  bag  is,  the  longer  and  better  the 
hops  will  keep. 

;.  When  they  are  thus  bagged,  lay  them  upon  a  boarded  floor,  and 
in  a  dry  place  ;  for  dampnefs  would  injure  them  greatly.  At  the 
fame  time  all  proper  meafures  muft  be  taken  to  guard  againft  rats 
and  mice,  which,  though  they  do  not  eat  hops ,  are  very  apt  to  fnoil 

them,  by  making  nefts  and  lodging  in  them.  1 

Some  in  treading  the  hops,  ufc  a  fifty  pound  weight,  faftened  to  a 
rope,  and  placed  in  the  middle  of  the  bag.  The  man  in  the  ba^ 
treads  about  it  with  his  feet,  and  Iift?.it  up  now  and  then,  to  nrefs 
them  the  clofer  together.  v 

H  °ps  produce  of  The  charge  of  an  acre  of  ^/-ground,  in  moft 
parts  of  England  where  hops  are  cultivated,  is  computed  thus  •  three 
pounds  for  the  hufbandry,  four  pounds  fob  the  wear  of  the  poles 
five  pounds  for  picking  and  drying,  one  pound  ten  flfillings  for 
dung,  one  pound  for  rent,  though  in  fome  places  they  pay  four  or 
five  pounds  an  acre  yearly  for  the  rent  of  the  land,  and  ten  flfillings 
for  tythe  ;  in  all  fifteen  pounds  a  year.  The  /^-planters  in  Eng¬ 
land  reckon,  that  they  have  but  a  moderate  return,  when  the  pro¬ 
duce  of  an  acre  of  hops  does  not  fell  for  more  than  thirty  pounds 
They  frequently  have  fifty,  fixty,  eighty;  or  a  hundred  pounds  - 
and  in  a  time  of  general  fcarcity  confiderably  more  :  fo  that,  upon 
the  whole,  if  the  total  charge  of  an  acre  of  hops  is  computed  at  fif¬ 
teen  pounds  a  year,  and  it’s  average  produce  at  thirty  pounds,  the 
clear  profit  from  an  acre  will  be  fifteen  pounds  a  year.  But  the  plan¬ 
tation  of  hops  has  lately  fo  much  increafed,  and  the  average  produce 
fo  much  exceeded  the  confumption,  that  hops  have  been  with  many 
planters  rather  a  lofing  than  a  very  profitable  article. 

HOPE,  in  ethics,  is  the  defire  of  fome  good,  attended  with  a 
belief  of  the  poffibility,  at  leaft,  of  obtaining  it,  and  enlivened 
with  joy,  greater  or  Iefs,  according  to  the  greater  or  lefs  probability 
of  poftefting  the  objedt  of  Our  hope. 

Hope  is  our  principal  antidote,  which  keeps  our  hearts  from 
burfting  under  the  preffure  of  evils  ;  and  that  flattering  mirror' 
which  gives  us  a  profped  of  greater  good.  Hence  fome  call  it  the 
manna  from  heaven,  that  comforts  us  in  all  extremities  ;  others, 
the  pleafant  and  honefl  flatterer,  that  carefies  the  unhappy  with  ex- 
pedation  of  happinefs  in  the  bofom  of  futurity.  When  all  other 
things  fail  us,  hope  itands  by  us  to  the  laft.  Hope  gives  freedom  to 
the  captive,  when  chained  to  the  oar;  health  to  the  fick,  while 
death  grins  in  his  face  ;  vidory  to  the  defeated  ;  and  wealth  to  the 
beggar,  while  be  is  craving  an  alms. 

“  Hope  with  a  goodly  profped  feeds  the  eye, 

Shews  from  a  rifing  ground  pofleffion  nigh  ; 

Shortens  the  diftance,  or  o’erlooks  it  quite - 

So  eafy  ’tis  to  travel  by  the  fight.” 

Alexander,  preparing  for  his  Afiatie  expedition,  diftributed  his 
hereditary  dominionsamong  his  friends ;  allotting  to  fome,  villages  ;  - 
to  others,  boroughs;  toothers,  cities;  and  being  afked  what  he 
had  relerved  for  himfelf,  replied,  hope. 

fiOPPER,  a  veflel  wherein  feed-corn  is. carried  at  the  time  of 
fowi  ng. 

The  word  is  alfo  ufed  for  that,  wooden  trough  in  a  mill,  into 
which  the  corn  is  put  to  be  ground. 

HORARY,  relating,  pointing  to,  or  containingan  hour. 

Horary  circles,  or  lines,  in  dialling,  are  thelines  or  circles  which 
mark  the  hours  on  fun-D ials. 

Horary  motion  of  the  earth,  is  the  arch  it  deferibes  in  the  fpace 
of  an  hour.^  I  his"  is  nearly  fifteen  degrees  ;  for  the  earth  completes 
it  s  revolution  through  360°  in  a  day,  or  twenty -four  hours,  and 
the  twenty-fourth  part  ot  360  is  15  ;  though  this  is  not  the  exadb 
mcafure  of  the  horary  arc,  becaufe  the  earth  moves  with  different 
velocity,  according  to  it’s  greater  or  lefler  diftance  from  the  fun  ; 
but  it  is  near  enough  for  ordinary  computations.  See  Equation  of 
time. 

HORD,  Horda,  a  Tartarian  term,  and  literally  denoting  a 
multitude,  is  ufed,  in  geography,  fq|  a  company  or  tribe  of  wan¬ 
dering  people,  which  have  no  fettled  abode  or  habitation,  but  droll 
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about,  dwelling  in  chariots,  or  under  tents,  to  be  ready  to  fluff  as 
foon  as  herbage,  fruits,  and  theprefent  province  is  eaten  bare. 

HORDKUM,  barley,  a  genus  of  the  triandria  digynia  clafs,  of 
which  Miller  enumerates  four  fpecies,  viz.  1.  The  fpring  barley 
with  many  rows  of  grain,  principally  cultivated  in  England,  of 
which  the  farmers  make  two  forts,  the  common  and  rath-ripe  bar¬ 
ley,  though  the  latter  is  only  a  variety  produced  from  the  other,  by 
being  long  cultivated  in  warm  gravelly  lands.  This  fort  of  barley 
is  eafily  diftinguiftied  hv  the  two  orders  of  beards  (landing  ereCt  ; 
the  chaff  is  alfo  thinner,  and  it  is  therefore  elteemed  better  for 
malting.  2.  The  long-eared  barley,  the  grains  of  which  are  regu¬ 
larly  ranged  in  a  double  row,  lying  over  each  other  like  the  feales  pf 
fifties;  the  chaff  is  very  thin,  and  this  barley  is  much  valued  for 
malting.  3.  Sprat,  or  battledore  barley,  with  fhorter  and  broader 
ears,  longer  beards,  and  fhorter  (fern.  4.  The  fquare,  or  bear  bar¬ 
ley,  or  bigg,  fown  in  the  northern  counties,  and  generally  in  Scotland, 
with  it’s  grains  difpofed  in  fix  rows.  This  fpecies  is  much  hardier 
than  the  others,  but  it  is  not  fo  good  for  malting.  For  the  culture, 
produce,  &c.  of  barley,  fee  the  article  Barley. 

HORFHOUND,  marrubium,  in  botany*  a  genus  of  plants, 
whofe  flower  is  monopetalous  and  labiated,  the  upper  lip  of  which 
is  ercCI,  femibifid,  and  acute,  the  under  lip  reflexed  and  cut  into 
three  fegments  ;  the  feeds  are  four,  and  contained  in  the  cup. 

The  common  white  horehound is  a  hoary  plant,  with  fquare  ftalks 
and  roundifh  unwrinkled  leaves,  fet  in  pairs  on  long  pedicles,  in 
the  bofoms  of  which  come  forth  thick  clutters  of  whitifh  labiated 
flowers,  in  ftriated  cups,  whofe  divilions  terminate  in  fharp  points 
or  prickles.  It  is  perennial,  grows  wild  in  uncultivated  ground, 
and  flowers  in  J une. 

The  leaves  have  a  kind  of  aromatic  fmell,  but  not  an  agreeable 
one;  however,  the  difagreeable  part  is  wholly  diflipated  after  a  few 
months  keeping  ;  their  tafte  is  bitter,  penetrating,  diffufive,  and 
durable  in  the  mouth.  Taken  in  large  dofes,  they  prove  laxative. 
This  plant  is  defervingof  more  attention  than  is  given  to  it,  for  it 
is  a  very  ufeful  aperient  and  corroborant;  in  humoral  aflhmas,  ca¬ 
chexies,  menftrual  fuppreflions,  and  feveral  other  chronical  difor- 
ders,  where  it  is  not  alone  a  cure,  it  is  important  in  it’s  afiiftance. 
A  dram  of  the  dried  leaves  in  powder,  two  or  three  ounces  of  the 
exprelfed  juice,  or  an  infufion  of  half  a  handful  of  frefh  leaves,  are 
commonly  directed  as  a  dofe. 

The  dry  herb  gives  out  it’s  virtue  both  to  water  and  to  fpirit. 
The  expreffedjuice,  gently  infpilfated  to  an  extraCt,  is  the  bell  pre¬ 
paration  ;  the  dofe  is  from  gr.  x.  to  3  fs. 

HORIZON,  in  aftronomy.  Refer  to  the  Syftem  of  Astro¬ 
nomy,  p.  243,  248. 

The  rational,  true,  or  aflronomical  horizon  divides  the  fphere 
into  two  equal  parts.  Such  is  the  circle  H  R,  ( Plate  164,  fig.  2,) 
whofe  poles  are  the  zenith  and  nadir  ;  whence  it  follows,  that  the 
feveral  points  of  the  horizon  are  a  qyadrant  diftant  from  the  zenith 
and  nadir. 

The  eaftern,  or  ortive  horizon ,  is  that  part  of  the  horizon  wherein 
the  heavenly  bodies  rife.  The  weftern,  or  occidual  horizon ,  is  that 
wherein  the  ftars  fet. 

HORIZONTAL,  fomething  relating  to  the  horizon  ;  or  that 
is  taken  in,  or  on  a  level  with  the  horizon  :  thus  we  fay,  an 
horizontal  plane,  &c. 

Horizontal  dial.  Refer  to  Syftem  of  Dials,  &c.  p.  690. 

Horizontal  plane,  that  which  is  parallel  to  the  horizon  of  the 
place,  or  not  inclined  to  it. 

The  bufinefs  of  levelling  is,  to  find  whether  two  points  be  in  the 
horizontal  plane  ;  or  how  much  the  deviation  is. 

Horizontal  range,  or  level  range,  of  a  piece  of  ordnance,  is  the 
line  it  deferibes,  when  directed  parallel  to  the  horizon. 

Dr.  Halley  has  given  us  the  two  following  ufeful  theorems.  1. 
A  fhot  being  made  on  an  inclined  plane,  having  the  horizontal  dis¬ 
tance  of  the  object  it  ftrikes,  with  the  elevation  of  the  piece,  and 
the  angle  at  the  gun  between  the  objedt  and  the  perpendicular,  to 
find  the  greateft  horizontal  range  of  that  piece  loaded  with  the  fame 
charge  of  powder,  that  is,  half  the  latus  redum  of  all  the  parabolas 
made  with  the  fame  impetus.  Take  half  the  angle  contained  be¬ 
tween  the  objeCt  and  the  nadir,  and  the  difference  of  the  given  angle 
of  elevation  from  that  half ;  fubtrad  the  verfed  fine  of  that  differ¬ 
ence  from  the  verfed  fine  of  the  angle  made  by  the  objed  and  zenith : 
the  difference  of  thofe  verfed  fines  will  be  to  the  fine  of  the  angle 
laft  mentioned,  as  the  horizontal  diftance  of  the  objed  ftruck  to  the 
greateft  range  at  45  degrees. 

2.  Having'  the  greateft  horizontal  range  of  a  gun,  the  horizontal 
ttiftance  and  angle  of  inclination  of  an  objed  to  the  perpendicular, 
to  find  the  two  elevations  neceffary  to  ftrike  that  objed.  Take  half 
the  angle  contained  between  the  objed  and  nadir,  this  half  is  equkl 
to  half  the  fum  ot  the  two  angles  ot  elevation  fought ;  then  fay,  as 
the  horizontal  range  is  to  the  horizontal  diftance  of  the  objed,  fo  is 
the  fine  of  the  angle  of  inclination  to  a  fourth  proportional ;  which 
fourth,  being  fubtradled  from  the  verfed  fine  of  the  angle  formed 
by  the  objed  and  zenith,  leaves  the  verfed  fine  of  half  the  difference 
ot  the  angles  of  elevation,  whofe  half  fum  was  before  obtained; 
therefore,  by  adding  and  fubtrading  half  the  difference  of  the  angles 
of  elevation  toand  from  the  laid  halt  fum,  the  elevations  themfelves 
will  be  found.  See  Projectiles. 

Horizontal  Jhelters,  among  gardeners,  are  defences  difpofed 
parallel  to  the  horizon,  for  tender  plants,  bloffoms,  and  fruits,  in 
the  fpring,  to  defend  them  again!!  blalfs,  and  pinching  nights. 

Horizontal  fhelters,  fays  Miller,  have  by  iome  perfons  been  greatly 
recommended  to  preferve  fruit-trees,  but  with  how  little  realbn,  or 
upon  what  flight  experiments,  every  one  that  has  ever  made  ufe  of 
them  will  eafily  judge,  efpecially  thofe  which  are  contrived  by  placing 
tiles  in  the  walls,  at  certain  diftances  ;  nothing  being  more  obvious 
than  that  vegetables,  when  prevented  from  receiving  the  advantages 


of  dew*?,  rains,  &c.  the  kindly  benefits  of  heaven,  grow  weak,  lan¬ 
guid,  and  at  laft  intirely  decay  :  and  from  the  number  of  experi¬ 
ments,  which  have  been  lately  made,  we  find  that  the  trees  imbibe 
great  quantities  of  nouriftiment  through  the  pores  of  their  leaves 
and  branches,  whereby  they  are  rendered  vigorous  and  healthy, 
even  in  luch  feafons,  and  upon  fuch  foils,  where  one  would  think 
it  impoffible  they  ftiould  receive  much  nourifhmcnt  from  the  earth : 
to  deprive  them  of  this  advantage,  therefore,  isnolefs  than  deftroy- 
ing  them. 

The  only  fort  of  flielter  Mr.  Miller  approves  of,  for  fruit-trees 
is  that  made  with  two  leaves  of  flit  deal,  joined  over  each  other 
and  painted ;  thefe  being  fixe^jupon  the  top  of  the  wall,  with  pullics 
to  draw  up  and  down  at  plpafure,  form  a  fort  of  penthoufe,  which 
are  let  down  in  great  rains  or  cold  nights,  during  tljc  time  that  the 
trees  are  in  flower,  or  the  fruit  is  fetiing.  But  then,  he  obferves, 
that  thefe  flickers  ftiould  be  removed  away  foon  after  the  fruit  is  fet, 
fo  that  the  trees  may  enjoy  all  the  advantages  of  rain,  dew,  &c.  in 
the  fumrner,  which  are  abfolutely  neceffary  to  have  healthy  trees 
or  good  fruit. 

Horizout  a  l  fpeculum.  One  of  the  great  inconveniences  mari¬ 
ners  have  to  ftruggle  with,  is  the  frequent  want  of  an  horizon  ;  for 
though  theatmofpheremay,  at  the  height  often  or  twelve  degreesand 
upward,  be  clear  enough  to  give  a  view  of  the  fun  and  other  objcCts, 
yet  all  below  that  height  is  often  fo  hazy,  as  to  hinder  a  diltindt 
light  of  the  horizon,  and  confcquently  to  prevent  obfervationsfrom 
having  the  requilite  correCtnefs.  This  inconvenience  is  removed 
by  a  horizontal fpeculum,  invented  by  Mr.  Scrfon,  who  was  loft  in 
the  Victory  man  of  war,  in  which  ftiip  he  was  fent  out  to  make  trial 
of  his  machine. 

This  curious  and  ufeful  inftrument,  as  it  is  now  improved  by 
Mr.  Smeaton,  confifts  in  a  wcll-poliftied  metal  fpeculum,  about  three 
inches  and  a  half  in  diameter,  inclofed  within  a  circular  rim  of 
brafs  ;  fo  filled,  that  the  center  of  gravity  of  the  whole  {hall  fall 
near  the  point  whereon  it  fpins.  This  is  the  end  of  a  fteel  axis 
running  through  the  center  of  the  fpeculum,  above  which  it  finifties 
in  a  fquare,  for  the  conveniency  of  fitting  a  roller  on  it,  by  which 
it  is  fet  in  motion  by  means  of  a  piece  of  tape  wound  round  the 
roller.  1  he  cup,  in  which  it  fpins,  is  made  of  agate,  flint,  or 
other  hard  fubftanpe  ;  and  a  pyramidal  cover  may  be  made  to  the 
whole,  compufed  of  glafs  panes :  by  this  means  an  obfervation  may 
be  made  with  it  as  well  covered  as  open,  and  it  will  thereby  be  pre¬ 
vented  from  tarnifhing  by  the  moift  air  and  fpray  of  the  fea. 

Thefe  fpeculums  are  as  ufeful  by  night  as  by  dav  ;  for  as  the  images 
of  the  fmalleft  ftars  may  be  feen  in  the  fpeculum,  confequently  any 
objedt  that  can  be  fecn  reflected  from  the  glaffes  of  the  quadrants 
may  be  obferred  by  the  fpeculum;  and  thefe  are  all  the  ftars  of  the 
firft  magnitude,  the  planets  Venus,  Mars,  Jupiter,  Saturn,  and  the 
moon  ;  fo  that,  by  having  the  declinations  of  thefe  bodies  in  ail 
ephemeris,  they  may  be  ufed  in  obfervations  as  well  as  the  fun. 

HORN,  cornu,  in  phyfiology,  a  Hard  fubftance  growing  on  the 
heads  of  divers  animals,  and  particularly  the  cloven-footed  quadru¬ 
peds,  and  ferving  them  both  as  weapons  of  offence  and  defence. 

T  he  calling  of  the  horns  of  the  deer  is  a  Angular  phaenomenon, 
the  true  reafon  of  which  feerns  to  be  a  ftoppage  of  the  circulation ; 
fo  that  being  deprived  of  the  nourifhing  juice,  they  fall  off  much  in 
the  fame  manner  as  the  leaves  of  trees  do  in  autumn.  With  us, 
the  deerdrop  them  in  March  ,  and  the  new  horns  are  full  grown  by 
the  July  following.  About  ten  days  after  the  /wwarecaft,  the  new 
ones  begin  to  appear  :  thefe  at  firft  are  foft  and  hairy,  but  they 
afterwards  grow  hard,  and  the  creature  rubs  off  the  hair. 

Horns  make  a  confiderable  article  in  the  arts  and  manufactures. 
Bullocks’  horns,  fattened  by  the  fire,  ferve  to  make  lanterns,  combs, 
hafts  of  knives,  ink-horns,  tobacco-boxes,  &c. 

Horn.  It  was  a  cultom  among  the  Romans  to  oblige  the  owner 
of  a  mifehievous  bull  to  put  a  whifpof  hay  about  his  horn,  .by  way 
of  cautioning  people  to  fliunhim  ;  whence  the  faying,  Faenumhabct 
in  cornu,  q.  d.  “  See,  he  has  the  hay  in  his  horn;-  beware  of  that 
dangerous  animal juft  as  we  would  fay,  on  feeing  a  dog  foaming 
at  the  mouth,  “  Beware  of  that  mad  dog.” 

Horn -blend,  is  a  black  or  green  indurated  boleorclay,  confifting 
of  fcaly  particles,  which  are  diftinguifliablc  from  thofe  of  mica,  by 
being  Jefs  fhining,  thicker,  and  rectangular.  It  is  generally  found 
among  iron  ores,  and  fometimes  intermixed  with  mica,  forming  a 
compaCt  ftone. 

Horn,  in  khe  manege.  To  give  a  ftroke  with  the  horn,  is  to 
bleed  a  horfe  in  the  roof  of  the  mouth,  with  the  horn  of  a  flag  or 
roebuck,  the  tip  or  end  of  which  is  fo  fliarp  and  pointed,  as  to  pro¬ 
duce  the  fame  effect  as  a  lancet.  They  ftrike  with  the  horn  in  the 
middle  of  the  fourth  notch  or  ridge  of  the  upper  jaw. 

Horn -hipped.  A  horfe  is  faid  to  be  fo,  when  the  tops  of  the 
two  haunch  bones  appear  too  high. 

Horn  is  alfo  a  fort  of  mufical  inftrument,  of  the  wind  kind  ; 
chiefly  ufed  in  hunting,  to  animate  and  bring  together  the  dogs,  and 
the  hunters. 

HoRN-tw/,  the  great  horn- owl.  A  fportfman  who  has  got  one 
of  thefe  birds,  has  a  conftant  lure  to  draw  together  almolt  what 
numbers  of  others  he  pleafes.  The  method  of  taking  other  birds 
by  it,  is  thus  :  the  fportfman  fixes  upon  fome  Angle  tree  which 
Hands  in  tne  middle  of  an  open  field,  and  cutting  the  boughs  of 
this  into  a  regularity,  hefpreads  nets  all  about  it,  and  then  places 
his  owl  within  them,  with  a  firing  faftened  to  it’s  leg,  by  means  of 
which  the  bird  may  be  put  in  motion  by  the  fportfman  as  he  itaiids 
at  a  diftance  under  covert.  There  are  to  be  two  perches  placed 
near  one  another,  fo  that  the  owl  can  eafily  go  from  the  one  to  the 
other.  It  is  the  nature  of  this  bird  to  fly  only  by  night,  and  there¬ 
fore  whenever  it  is  feen  by  day-light,  all  the  other  birds  quarrel 
with  it,  and*  abufe  :t ;  even  the  hawks  will  make  at  it  wherever 
it  comes  in  their  way.  The  fportfman  depends  upon  this  ;  arid  as 
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foon  as  he  fees  any  bird  approach,  or  as  foon  as  the  owl,  who  fees 
farther  than  he  can,  gives  him  the  fignal  that  fome  bird  is  in  fight, 
he  pulls  the  firing,  on  which  the  owl,  being  dilturbed,  flies  from 
one  perch  to  the  other.  This  draws  the  ftrange  bird  to  her  ;  and 
'flying  violently  at  her,  it  is  intangled  in  the  net  placed  with  that 
intent,  and  the  fportfman  muft  immediately  run  up  and  take  it  out, 
and  replace  the  net  for  the  next. 

HORNBEAM,  carpinus,  in  botany,  a  genus  of  the  manoecia  poly- 
andria  clafs.  The  hornbeam  is  very  common  in  many  parts  of 
•England,  but  it  is  rarely  fuffered  to  grow  as  a  timber-tree,  being  ge¬ 
nerally  reduced  to  pollards  by  the  country-people  ;  yet  where  the 
young  trees  have  been  properly  treated,  they  have  grown  to  a  large 
fize. 

The  principal  ufes  to  which  the  timber  of  this  tree  has  been  ap¬ 
plied,  are  for  turnery-ware,  making  mill-cogs,  heads  of  beetles, 
&c.  It  is  alfo  excellent  fuel. 

Hornbeam,  pollengers ,  trees  of  this  fpecies,  of  about  20  years 
growth,  and  that  have  been  lopped. 

HORNET,  crabro ,  in  zoology,  a  fpecies  of  the  wasp,  with  a 
black  thorax,  and  double  black  (pots  on  the  fegments  of  the  ab¬ 
domen.  This  infedf  is  very  bold  and  venomous  ;  and  wholly  re- 
fembles  the  wafp,  only  it  is  twice  as  large,  and  that  the  head  is  of  a 
longerand  flenderer  fliape,  and  the  eyes  formed  fomewhat  like  a  half 
moon.  1  he  build  under  ground,  and  in  winter  hide  themfelves 
in  hollow  trees.  They  feed  on  flefti,  and,  when  very  hungry,  will 
feize  upon  a  fmall  bird. 

HoRNET-/7y,  in  natural  hiflory,  a  very  large  two-winged  fly, 
■which  has  the  fliape  and  colours  of  the  hornet,  and  is,  at  firfi  fight, 
lcarce  to  be  difiinguiflied  from  it.  The  principal  colour  of  the 
body  of  this  fly  is  yellow  ;  but  it  has  two  long  and  large  black 
lines  placed  tranfverfely  on  it,  and  has  a  black  corcelet,  and  a  yel¬ 
low  head. 

1  hefe  infe£!s  lay  their  eggs  in  the  nefts  of  humble  bees,  whofe 
worms  and  nymphs  are  the  chief  food  of  their  offspring. 

HORNPIPE,  a  common  infirument  of  mufic  in  Wales,  con¬ 
fiding  of  a  wooden  pipe,  with  holes  at  ftated  difiances,  and  a  horn 
at  each  end  ;  the  one  to  colle£t  the  wind  blown  into  it  by  the 
mouth,  and  the  other  to  carry  of  the  founds  as  modulated  by  the 
performer. 

Hornpipe  is  alfo  the  name  of  an  Englifli  air,  probably  derived 
from  the  above  infirument.  The  meaiure  of  this  air  is  triple  time, 
with  fix  crotchets  in  a  bar;  four  of  which  are  to  be  beat  with  the 
hand  down,  and  two  up. 

HORNSTEIN,  a  flinfv  ftone,  called  in  England  chert. 

H  OROGRAPHY,  or  Horologiography,  {0$  apa,  hour,  and 
yfoxpu,  I  write,)  the  art  of  making  or  confirudting  dials;  called 
alfo g  :  moaica, fciatherica,  photofciatherica,  &c.  See  Dialling. 

HOROLOGIUM,  (of  apcc,  hora ,  time,  hour,  and  Tioyoj,  fpeech, 
difeourfe,)  a  common  name  among  ancients  writers,  for  any  in- 
ftrument  or  machine  for  meafuring  the  hours.  See  Chrono¬ 
meter. 

Such areourclocks, watches, fun-dials, &c.  SeeCLOCK, Watch, 
Dial,  and  Clepsydra.  .  • 

Horologium,  the  Greek  breviary,  or  diurnal. 

HOROLOGY,  (from  horologium,  a  clock,  6cc.)  is  that  art  or 
fcience  which  cotmfis  in  conllrudfing  infiruments  or  machines,  fuch 
as  clocks,  watches,  dials,  &c  whereby  to  tell  w'hat  hour  of  the 
day  it  is.  See  a  full  defeliption  of  horology  in  our  Treatife  on 
Clocks  and  Clock-work,  p.  536,  &c. 

HOROSCOPE,  in  afirology,  the  degree  or  point  of  the  hea¬ 
vens  rifing  above  the  ealfern  point  of  the  horizon  at  any  given 
time  when  a  prediction  is  to  be  made  at  a  future  event :  as,  the  for¬ 
tune  of  a  perfon  then  born,  the  fuccefs  of  a  defign  then  laid,  the 
weather,  &c.  The  fame  name  is  alfo  given  to  a  fcheme  or  figure 
containing  the  twelve  houfes,  in  which  is  marked  the  fituation  of 
the  heavens  and  fiars,  in  order  to  form  predictions,  ox  calculate  na¬ 
tivities,  called  drawing  or  cortftru&ing  a  horofeope. 

Horoscope,  lunar,  is  the  point  which  the  moon  ifiues  out  of, 
when  the  fun  is  in  the  afcerlding  point  of  the  eaft. 

This  is  alfo  called  th  epart  of  fortune. 

Horoscope  is  alfo  a  mathematical  infirument  in  manner  of  a 
planifphere ;  but  now  difufed. 

HORROR,  ftriCtiy  fignifies  fuch  an  excefs  of  fear  as  makes  a 
perfon  tremble.  It  is  a  compound  of  admiration  and  fear,  not 
without  an  occafional  mixture  of  pleafure,  from  which,  when  pre¬ 
dominant,  it  is  denominated  a  pleafing  horror.  In  phyfic,  it  de¬ 
notes  fuch  a  fhuddering,  or  quivering,  as  precedes  an  ague  fit ; 
and  is  often  joined  with  rigores,  and  lumbagines.  See  Ague, 
Fever,  & c. 

HORS  defonfee,  q.  d.  out  of  his  fee,  is  an  exception  to  avoid  an 
aftion  brought  for  rent,  or  other  fervice,  ifluing  out  of  certain 
lands,  by  him  that  pretends  to  be  the  lord.  For  if  the  defendant 
can  prove  the  land  to  be  without  the  compafs  of  his  fee,  the  aCtion 
fails. 


A  Treatise  on 

HORSES  and  HORSEMANSHIP. 

Defcription  of  a  Horse. 

This  noble  and  ufeful  quadruped  is  of  the  order  of  bellucc:  the 
characters  of  which1  are,  that  the  fore-teeth  are  fix  in  number,  the 
upper  ones  incurvated,  and  the  inferior  prominent :  the  canine  teeth 
are  not  exerted,  and  are  on  each  fide  feparated  by  a  fpace  from 
the  others  ;  the  hoof  is  undivided,  and  the  teats  are  two,  and  placed 
in  the  groin.  r 

In  firength  and  natural  fiercencfs,  the  horfe  is  inferior  to  few 
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quadrupeds,  and  yet  eafily  tamed.  "1  he  head  is  long,  and  large; 
the  eyes  large,  and  prominent  ;  the  ears  erect,  and  beautiful  ;  the 
neck  is  long  and  thick,  and  elegantly  decorated  with  a  mane  ;  the 
body  is  rounded  and  beautifully  turned  ;  the  legs  are  ftrong,  with¬ 
out  being  bulky  ;  the  tail  is  long,  and  hairv  all  rhe  way  ;  the  hairs 
being  like  thofe  of  the  mane,  only  longer,  thicker,  and  more  beau- 

It  appears  from  the  Bible,  the  niofi  ancient  hifiory  extant,  that 
the  horje  was  made  lubfervient  to  the  will  of  man  in  rhe  earlieit 
times,  and  therefore  the  ufe  of  this  animal  is  probably  almoft  co¬ 
eval  with  mankind.  Sec  Gen.  xlvii.  17.  Jobxxix.  lb,  19.  Gen. 
L  9-  Exod.  xiv.  9. 

I  hough  the  moft  experienced  horfemen  are  not  always  agreed  in 
fome  points  relating  to  the  fliape,  make,  and  going  of  a  horfe,  yet 
they  almoft  always  accord  in  this,  that  there  ought  to  be  a  juft  pro¬ 
portion  in  all  his  parts.  That  even  when  he  is  taken  to  pieces, 
and  examined  finglyin  his  particular  members,  though  fome  defe&s 
may  appear,  yet  when  they  all  bear  a  juft  correfj  ondence  one  to 
another,  and  concur  in  fuch  a  manner  as  to  render  his  a£tion  eafy, 
juft  and  regular  ;  fuch  a  horfe  cannot  be  greatly  difagreeable,  but 
will,  for  the  moft  part,  move  well,  and  with  a  tolerable  good  grace. 
On  the  other  hand,  fuppofe  a  horfe  has  fome  parts  exquifitely  fine, 
and  others  indifferent,  which  frequently  happens,  it  will  mar  his 
beauty,  and  caufe  him  to  look  difagreeable,  and  for  the  moft  part 
afreCt  his  gait  and  adlion. 

In  order  to  have  a  horfe  beautiful  and  finely  made,  it  has  been 
agreed  on  all  hands,  that  iiis  head  fliould  not  be  long  nor  too  large, 
rather  lean  than  fiefhy.  His  ears  thin  and  narrow,  and  of  a  be¬ 
coming  length,  well  let  on,  pointing  inwards.  His  brow  or  fore¬ 
head  not  too  broad  and  flat.  His  nofe  fomewhat  rifing,  and  of  a 
good  turn;  his  noftrils  wide  and  thin;  his  muzzle  fmall;  his 
mouth  neither  deep  nor  too  (hallow,  with  a  flar  or  fnip  down  his 
forehead,  or  a  blaze,  which  is  is  no  way  unbecoming,  unlefs  it  be 
too  large  and  dilproportioned. 

Horjes  that  are  thus  marked,  have  generally  one  or  more  of  their 
feet  white,  which  is  alfo  very  beautiful,  and  looks  lively.  His  jaws 
fliould  be  thin  and  fufficiently  wide,  not  approaching  too  near  to¬ 
gether,  nor  too  high  upwards  the  onfet,  that  he  may  have  fuf- 
fleient  room  to  carry  his  head  ealv,  and  in  good  place.  His  eyes 
well  formed,  fprightly,  and  of  a  middle  fizc.  His  neck  fliould  be 
arched  towards  the  middle,  arifing  by  a  beautiful  gradation  out  of 
his  bread  and  flioulders,  the  mufcles  thereof  diftinCf,  but  no  where 
overcharged  with  flefti,  growing  fmaller  and  thinner,  as  it  ap¬ 
proaches  towards  his  head.  His  flioulders  fliould  be  thin  from  the 
withers,  with  a  gradual  enlargement  downwards,  that  his  bofom  or 
breaft  be  not  too  narrow  nor  too  grofs.  His  fore-legs  ftrait  and 
well-placed;  his  joints  lean  and  bony;  his  knees  not  bending,  and 
his pafierns not  too  long;  his  feet  round  and  fmoolh.and  his  linews 
firm  and  well-braced  ;  his  carcafe  rather  round  than  flat ;  his  back 
not  too  low,  and  for  firength  and  durablenefs  pretty  even  and  ftrait. 
His  ribs  rather  home  than  open,  as  they  approach  towards  his 
haunches  ;  his  buttocks  round,  and  the  mufcles  not  too  fiefhy  but 
dillindf  ;  his  hocks  or  gambrels  neither  Handing  too  wide,  nor  too 
near  together  ;  his  hocks  fliould  be  lean  and  no  ways  puffed  or 
fiefhy;  his  pafierns  fhort,  his  legs  flat  and  thin,  and  his  tail  fet  on 
in  a  good  place,  rather  high  than  low,  rifing  upon  every  motion  of 
his  body.  1  he  more  thefe  properties  concur  in  any  horfe,  the  more 
beautiful  he  mult  be,  efpecially  when  they  correfpond  and  agree  in 
due  proportion  one  to  another  ;  and  the  more  a  horfe  is  wanting  in 
thefe,  the  more  plain  and  ordinary  he  will  appear. 

A  Hunter,  or  Horse  qualified  to  carry  a  Perfon  in  the  Chafe. 

T  he  lhape  of  the  horfe  designed  for  this  fervice,  fhould  be  ftrong 
and  well  knit  together,  as  the  jockies  exprefs  it.  Irregular  or  un¬ 
equal  fhapes  in  thefe  creatures,  are  always  a  token  of  weaknefs. 
'1  he  inequalities  in  fliape  which  fhew  a  horfe  improper  for  the 
chace,  are  the  having  a  large  head  and  a  fmall  neck,  a  large  leg 
and  a  fmall  foot,  and  the  like.  '  The  head  of  the  hunter  fliould 
indeed  always  be  large,  but  the  neck  fliould  alfo  be  thick  and  ftrong 
to  fupport  it.  I  he  head  fliould  be  lean,  the  noftrils  wide,  and  the 
wind-pipe  ftrait. 

The  hunter,  in  order  to  his  behaving  well  in  the  field,  ought  to 
have  great  care  and  indulgence  in  the  ftable:  he  ought  to  have 
as  much  reft  and  quiet  as  may  be,  to  be  kept  well  fupplied  with 
good  meat,  clean  litter,  and  frefli  water  by  him  ;  he  fliould  be  often 
drefled,  and  fuffered  to  fleepas  much  as  he  pleafes.  Lie  fliould  be 
fo  fed,  that  his  dung  may  be  rather  foft  than  hard,  and  it  muft  be  of 
a  bright  and  clean  colour.  All  this  may  be  eafily  managed  by  the 
continual  obfervance  and  change  of  his  food,  as  occafion  requires. 
After  his  ulual  fcourings  he  Mould  have  exercifes  and  mafties  of 
fweet  malt,  or  bread  and  beans  ;  or  wheat  and  beans  mixed  toge¬ 
ther,  are  to  be  his  beft  food,  and  beans  and  oats  his  worft. 

Some  very  great  fportfmen  are  for  keeping  their  horfes  out  at 
grafs  all  the  buck-hunting-feafon,  never  taking  them  up  into  the 
ftable  at  all,  but  allowing  them  in  the  field  as  much  oats  with  their 
grals  as  they  will  eat.  The  horfe  may  be  thus  rid  three  days  in  the 
week  for  the  whole  feafon,  and  never  damaged  by  it,  noyever  (hew¬ 
ing  any  marks  of  harm  afterwards. 

T  he  whole  fliape  of  a  horfe  intended  for  a  hunter,  fliould  be  this : 
the  ears  would  be  fmall,  open,  and  pricked  ;  or  though  they  be 
fomewhat  long,  yet  if  they  ftand  up  eredl,  and  bold  like  thofe  of  a 
fox,  it  is  a  fign  of  toughnefs  or  hardinefs.  The  forehead  fliould  be 
long  and  broad,  not  flat ;  or,  as  it  is  ufually  termed,  mare-faced, 
but  rifing  in  the  middle  like  that  of  a  bare  ;  the  feather  fhould  be 
placed  above  the  eye,  the  contrary  being  thought  by  fome  to  threaten 
blindnefs.  The  eyes  fhould  be  full, large, and  bright,  the  noftrils  not 
only  large,  but  looking  red  and  frelh  within  ;  for  an  open  and  frefh 
noftril  is  always  efteemed  a  fign  oftt  good  wind.  The  mouth  fhould 
be  large,  deep  in  the  wicks,  and  hairy.  The  wind-pipe  fhould  be 
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large,  and  appear  (trait  when  he  bridles  his  head  ;  for  if,  on  the  con¬ 
trary,  it  bends  like  a  bow  on  his  bridling,  it  is  not  formed  for  a 
free  paffage  of  the  breath.  This  defeat  in  a  borfe  is  exprcfled 
among  the  dealers  by  the  phrafe  of  cock-throppled.  The  head 
(hould  be  fo  fet  on  to  the  neck,  that  a  fpace  may  be  felt  between  the 
neck  and  the  chine  ;  when  there  is  no  fuch  fpace,  the  borfe  is  faid 
to  be  bull-necked,  and  this  is  not  only  a  blemifh  in  the  beauty  of 
the  borfe ,  but  it  alfo  occafions  his  wind  not  to  be  fo  good.  The 
creft  (hould  be  ftrong,  firm,  and  well  rifen  ;  the  neck  fhould  be 
limit  and  firm,  not  loofe  and  pliant  ;  the  bread  (hould  be  ftrong  and 
broad,  the  ribs  round  like  a  barrel,  the  fillets  large,  the  buttocks 
rather  oval  than  broad,  the  legs  clean,  flat,  and  flrait  ;  and,  finally, 
the  mane  and  tail  ought  to  be  long  and  thin,  not  fhort  and  bufhy, 
the  laft  being  counted  a  mark  of  dulnefs.  When  a  hunter  is  thus 
chofen,  and  has  been  taught  fuch  obedience,  that  he  will  readily 
anfwer  to  the  rider’s  fignals  both  of  the  bridle  and  hand,  the  voice, 
the  calf  of  the  leg,  and  the  fpurs;  that  he  knows  how  to  make  his 
way  forward,  and  has  gained  a  true  temper  of  mouth,  and  a  right 
placing  of  his  head,  and  has  learned  to  flop  and  to  turn  readily, 
ifhis  age  be  fufficiently  advanced,  he  is  ready  for  the  field.  It  is  a 
rule  with  all  (launch  fportfmen,  that  no  borfe  (hould  be  ufed  in 
hunting  till  he  is  five  years  old;  fome  will  hunt  them  at  four,  but 
the  borfe  at  this  time  is  not  yet  come  to  a  proper  degree  of  per¬ 
fection. 

When  the  hunter  is  five  years  old,  he  may  be  put  to  grafs  from 
the  middle  of  May  till  Bartholomew-tide  ;  for  the  weather  between 
thefe  is  fo  hot,  that  it  will  be  very  proper  to  fparc  him  from  work. 

Dire  Rians  concerning  Mares  for  Breeding. 

No  mares  in  the  world  are  better  for  breeding  than  the  Englifh, 
provided  they  are  properly  chofen  for  the  fort  of  borfe  intended  to 
be  bred.  Th  emare,  whatever  fort  of  borfe  is  intended  to  be  raifed 
from  her,  fliould  be  perfectly  found,  and  as  free  from  all  defedls  as 
the  ftallion.  They  ihould  have  no  fplaint,  fpavin,  nor  curb  about 
them  ;  for  the  colt  will  certainly  take  after  them  if  they  have. 
The  higheft  fpirited  mares  are  befl,  and  in  general,  if  there  be  any 
natural  defeft  in  the  mare,  it  fliould  be  remedied  in  the  ftallion  ;  and 
if  any  in  the  ftallion,  it  (hould  be  remedied  in  the  mare,  as  much  as 
poflible,  in  order  fo  the  having  good  colts. 

The  particular  directions  regarding  the  kinds  of  borfes  to  be  bred, 
are  thefe  :  if  for  the  manege,  or  pads,  the  snares  (hould  have  their 
heads  well  fet  on,  and  their  breads  broad  ;  their  legs  not  too  long, 
their  eyes  bright  and  fparkling,  and  bodies  large  enough,  that  the 
foal  may  have  room  to  lie  in  Their  belly.  They  Ihould  be  of  a  good 
and  gentle  difpofition,  and  their  motions  eafy  and  graceful :  the 
more  good  qualities  the  mares  have,  the  better,  in  general,  the  colts 
will  prove. 

If  the  owner  would  breed  for  racing,  or  for  hunting,  the  mares 
muft  be  chofen  lighter,  with  fhort  backs  and  long  Tides  ;  their  legs 
muft  be  longer,  and  the  bread  not  fo  broad  ;  and  fuch  (hould  al¬ 
ways  be  chofen  as  have  good  blood  in  their  veins..  Ifthefpeed  and 
wind  of  any  particular  mare  have  been  tried  and  found  good,  there 
is  the  more  certainty  of  a  good  colt  from  her  :  but  (he  fhould  be  in 
full  health  and  vigour  at  the  time,  and  not  above  feven  years  old, 
or  eight  at  the  utmoft.  .  The  younger  the  breeders  are,  the  better’, 
in  general,  the  colts  will  be.  A  mare  may  be  covered  at  any  time 
after  flic  is  three  years  old  ;  but  the  beft  time  is  after  (he  is  four  ; 
at  this  age,  or  between  this  and  feven,  (he  will  nourifh  a  colt  beft 
of  all;  and  though  (lie  will  breed  till  flic  is  thirteen,  yet  it  is  gene¬ 
rally  obferved,  that  when  (he  is  pad  ten,  the  colts  bred  from  her  are 
dull  and  heavy.  People  who  regard  the  moon,  in  thefe  cafes,  will 
have  their  mares  covered  only  between  the  end  of  the  firft  quarter 
and  the  full  ;  they  pretend  that  thefe  colts  will  be  the  moft^ ftrong 
and  vigorous;  but  that  thofe  begot  in  the  waning  of  the  moon,  will 
always  be  weakly  and  tender.  A  much  more  effential  caution,  how- 
■  ver,  is,  that  before  the  mare  is  to  be  covered,  (he  fhould  be  taken 
into  the  houfe  for  fix  weeks,  at  lead,  and  fed  well  with  good  hay 
and  oats,  well  lifted,  to  give  her  ftrength  to  go  through  the  operation, 
if  there  is  any  reafon  to  fuCpecft  that  the  mare  will  not  conceive,' 
the  beft  method  to  infure  it  is,  to  let  her  blood  in  the  neck,  about 
fix  days  before  (lac  is  covered  :  the  quantity  of  blood  taken  away 
ihould  be  about  two  quarts,  or  fomewhat  lefs.  It  is  a  general  cuf- 
tom  to  open  the  veins  on  both  Tides  the  neck  for  this,  taking  half 

the  quantity  from  each,  but  this  is  trifling. 

The  method  of  covering,  fo  as  to  make  it  mod  fure  to  fucceed 
is  this  :  the  mare  is  to  be  brought  into  fome  open  place,  and  tied  to’ 
a  pod  ;  and  the  ftallion  is  to  leap  her  in  the  morning  fading,  and 
as  Toon  as  he  difmounts,  a  pail  of  cold  water  is  to  be  thrown  upon 
her,  to  make  her  (brink  in  and  retain  the  feed.  She  is  then  to  be 
taken  away  out  of  hearing  of  the  horfe,  and  is  neither  to  eat  nor 
drink  for  four  or  five  hours  after. 

It  may  be  known  if  (he  dands  to  her  covering,  by  her  keeping  a 
good  ftomach,  and  not  neighing  at  the  fight  of  a  borfe.  Some  *  to 
make  it  quite  fecure,  put  th a  mare  and  horfe  together  in  an  empty 
houfe  every  night,  for  four  or  five  nights,  taking  away  the  borfe  in 
the  morning,  and  feeding  him  very  liberally,  and  the  mare  verv  fpa 
ringly,  and  particularly  giving  her  very  little  water.  * 

There  mud  be  proper  care  taken  of  her  after  covering  •  the  fame 
method  of  feeding  her  with  good  hay,  and  fifted  oats,  muft  be  con 
tinned  three  weeks  or  a  month,  and  (he  mud  be  kept  within  doors 
and  without  any  exercifc;  herflablc  mud  be  kept  very  clean,  and  her 
feet  pared,  and  with  thin  (hoes  on.  After  this  (lie  may  be  turned 
out  for  the  fummer  feafon,  and  only  taken  up  in  September  in 
order  to  be  kept  well-fed  till  (he  foals.  If  there  be  great  dillic’ulty 
in  her  foaling,  or  the  fecundine  be  retained,  the  method  is  to  hold 
her  noftrils,  fo  that  (he  cannot  breathe  ;  and  if  this  does  not  do  a 
deeodlion  of  madder-root,  or  of  fennel,  in  water,  with  a  mixture 
■of  ale  or  wine,  is  found  very  effectual. 

When  the  whole  is  over,  the  mare  is  very  apt  to  eat  up  her  fecun- 
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dine  ;  but  this  fhould  be  prevented,  for  it  is  an  unnatural  food  for 
her,  and  will  injure  her  health.  When  (lie  has  licked  her  foal,  fome 
perfons  fliould  (broke  and  milk  her  before  the  foal  fucks.  This  will 
make  the  milk  come  down  in  greater  plenty,  and  will  prevent  it 
from  clotting  into  lumps,  or  from  difagreeing  with  the  young  crea¬ 
ture’s  ftomach.  It  often  happens,  that  the  milk  clods  in  the  udder* 
and  the  foal,  being  able  to  get  none  out,  the  ware  is  fuppofedto  be 
dry,  and  in  confequence  of  this  fuppofition,  (he  adfually  becomes  (b 
But  the  remedy  is  eafy  :  let  as  much  milk  as  can  be  got  from  he" 
be  boiled  with  fome  lavender-flowers,  and  the  udder  bathed  tho*^ 
roughly  with  it  warm,  feveral  times  a  day:  if  no  milk,  or  nor 
enough  can  be  obtained  from  her,  other  milk  or  common  water 
will  do  ;  for  the  principal  effedt  is  from  the  heat  of  the  liquor  and 
the  virtue  of  the  lavender,  which  breaks  the  clods  and  lumps’  and 
and  then  the  foal’s  fucking  more  as  it  grows  ftronger,  will  prevenr 
the  like  accident  for  the  future.  v 

The  water  given  the  mare  for  the  firft  month  after  foalino-  muft 
be  what  the  dealers  in  borfes  call  the  white  mafli,  that  is,  bran  and 
water,  lhrred  together  till  the  liquor  is  white  :  a  month  after  foal¬ 
ing  a  decodfion  of  brimftonc  and  favinwill  be  very  proper  and  will 
give  ftrength  to  the  colt.  r  *  1 

After  this  the  mare  may  be  put  to  any  moderate  exercife  as  har 
rowing,  or  the  like,  and  both  (he  and  the  colt  will  be  the  better  for 
it ;  only  care  is  to  be  taken,  that  (he  do  not  let  the  colt  fuck  whil,. 
(lie  is  hot.  uc 

Many  are  of  opinion,  that  the  winter  is  a  very  bad  time  for  a 
mare  to  be  foaling  ;  but  though  there  is  a  fcarcity  of  grafs  the™,* 
may  be  houfed  at  this  time,  and  well  fed  with  hard  meat!  and  in 
this  cafe,  it  will  prove  better  both  for  her  and  the  colt ,  he  will  he 
better  limbed  and  ftronger  than  if  bred  at  grafs.  See  Foal. 

horsemanship, 

1  his  term,  in  it’s  latitude,  includes  whatever  relates  to  the  know¬ 
ledge  of  the  make  colour,  age,  temper,  and  qualities  of  borfes  - 
with  the  manner  of  backing,  breeding,  fattening,  watering  them', 
&c.  the  difeovery  of  the  u(es  or  fervices  they  are  fitted  for  whetheJ 
the  wars  race,  (addle,  or  labour;  and  forwarding  and  accommo^ 
dating  them  for  thofe  purpofes. 

Backing  cf  Horses. 

The  firft  backing  of  a  borfe  is  a  thing  of  great  confequence,  as  his 
value  afterwards  very  much  depends  on  it.  After  a  colt  has  been 
exerc.fed  feme  time,  morning  and  evening,  and  becomes  fomewhat 
obedient  he  is  to  be  taken  to  fome  ploughed  lands,  the  lighter  the 
better  ;  he  muft  be  made  to  trot  over  thefe  in  the  hand  by  that 
means  to  tire  him,  and  abate  his  wantonnefs.  When  this 
care  muft  be  taken  that  all  the  tackling  be  good  and  firm,  and  every 
thing  in  it  s  due  and  proper  place  ;  then  a  perfon  is  to  hold  his  head* 
and  another  to  mount  him  ;  but  this  muft  not  be  done  fuddenly,  or 
at  a  jerk,  but  very  gradually  and  (lowly,  by  feveral  half  riling  and 
heavmgs.  If  he  bears  this  patiently,  the  perfon  is  to  feat  hlmfelf 
firmly  on  his  back;  but  ft  he  be  troublefome,  and  not  tamed 
enough,  the  perfon  is  to  forbear  to  attempt  to  mount,  and  he  is  to 
be  trotted  hard  in  the  hand  over  the  fame  ploughed  lands  aoain  till 
he  is  willing  to  receive  the  rider  quietly  on  his  back.  When  this  is 
done,  the  perfon  who  is  on  his  back  muft  chcrifh  him,  and  the  man 
who  has  his  head  muft  lead  him  a  few  paces  forward  •  then  he  is 
to  be  chenfhed  again.  The  feet  are  to  be  fitted  well  in  the  (tittups 
and  the  toes  turned  out ;  afterwards  the  rider  is  to  (hrink  and  move 
himfelf  m  the  faddle,  and  the  perfon  who  holds  his  head  is  to 
withdraw  his  hand  a  little  farther  from  the  mouth.  As  the  rider 
moves,  his  toes  forward,  the  holder  muft  move  him  forward  with 
the  rein,  till  he  is  made  to  apprehend  the  rider’s  motion  of  body 
and  foot,  which  muft  always  go  together,  and  with  fpirit,  and  will 

5 °ther'SaffiftanCe'  3nd  ^ “P-  ^  rellrainr 

When  this  is  accompliftied  let  him  be  chcriftied,  and  have  grafs 
and  bread  to  eat ;  and  then  let  the  rider  mount  and  alight  feveral 
times,  chenfti.ng  him  between  each  rime  :  and  thus  he  it  to  be  ma 
naged  till  he  will  go  on,  or  (land  ftill  at  pleafure.  This  being  done 
the  long  rein  may  be  laid  afide,  and  the  band  about  the  neck,  which 
are  always  ufed  on  this  occafion,  and  nothing  will  he  neceflarv  but 
he  trenches  and  cavefon  with  the  martingal.  A  groom  muftlcad' 
the  way  before;  or  another  horfe  going  only  ftraft  forwards,  and 
makmg  him  (land  ftill  when  defir ed.  In  this  manner,  bv  fome 
times  following,  and  fometimes  going  before  another  horfe  on  the 
trot,  the  creature  will  by  degrees  be  brought  to  know  that  it  is  his 
bufinefs  to  be  quiet  and  governable,  bee  Eoal. 

a  Thr  PESADF>or  Pesate,  inhoribmanlhip,  is  that  atftion  taught 
a  borfe  wherein  he :  riles  with  h,s  fore  feet,  and  bends  them  up  to 
Ins  body,  without  ftirnng  the  hind  feet. 

The>M  takes  ft  s  name  from  the  motion  of  th e  borfe,  which  in 
this  action,  leans  and  lays  all  the  weight  of  his  boci;  upon  his 
haunches  To  be  perfea,  the  hinder  feet,  which  fupport  the  whole 
ought  to  he  fixed  and  immoveable,  and  the  fore  part  of  the  horfe 
more  or  lefs  raifed  according  as  the  creature  will  allow ;  but  the 
fore-legs,  from  the  knee  to  the  feet,  muft  always  be  extremely  bent 
and  brought  under  him.  3 

T.  he  pejadc  is  the  firft  leflon  taught  a  horfe,  in  order  to  bring  him 
to  curvets,  See.  unlcfs  he  performs  this  well,  he  will  never  go  well 
in  any  air  :  yet  he  is  not  to  be  taught  it  at  the  firft  riding.  6 

1  his  is  the  foundation  of  all  the  airs,  and  is  ncceliary  to  difoofe 
and  prepare  the  horfe  Tor  all  Torts  of  maneges  :  however  ^reatcau 
tion  (hould  be  ufed  not  to  teach  a  borfe  to  rife  up,  or  ftand"'  upon  his 
haunches,,  unlcfs  he  is  qu.te  exaft  and  obedient  to  thehafid  and 
neei  tor  in  this  cafe  he  would  be  thrown  into  diforder,  his  mouth 
would  be  fpoiled,  the. appuy  falfified,  and  he  would  become  reftive. 
When  he  is  fit  for  this  exercife,  work  him  upon  the  walk,  the  trot 
and  the  gallop ;  flop  him  in  the  hand,  keep  him  firm  aid  mode’ 
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rately  together  ;  aid  with  the  tongue,  the  fwitch,  and  your  legs  ; 
and  when  he  begins  to  comprehend  what  you  would  have  him  do, 
encourage  and  carefs  him:  working  him  gently  and  by  degrees. 
Sluggifh  and  heavy  horfes  require,  in  the  beginning,  ftrongerand 
(harper  aids.  There  are  other  horfes ,  which  are  apt  to  rife  of  them- 
felves  ;  this  fhould  be  prevented  by  driving  them  forward. 

Breeding  of  Horses. 

In  order  to  have  a  good  and  beautiful  race  of  horfes,  it  is  neceffary 
to  choofe  for  a  ftallion  a  fine  barb,  free  from  hereditary  infirmities  ; 
fuch  as  weak  eyes,  bad  feet,  fpavins,  purfinefs,  or  the  like.  Difor- 
ders  that  arife  from  accidents  are  of  no  confequence  ;  nor  is  the 
horfe  to  be  at  all  the  lefs  valued  for  them  as  a  ftallion.  Three 
months  before  this  horfe  is  to  cover  a  mare,  he  fhould  be  fed  with 
found  oats,  peafe,  or  beans,  or  with  coarfe  bread,  and  a  little  hay, 
but  a  good  quantity  of  wheat  ftraw;  he  fhould  be  led  out  twice  a 
day  to  water  all  this  time,  and  after  every  watering  walked  about 
an  hour,  but  not  over-heated.  If  he  be  not  prepared  and  put  in 
heart  in  this  manner,  the  colts  will  be  weakly,  and  the  horfe  himfelf 
will  be  fpoiled,  growing  purfy  and  broken-winded. 

If  he  is  put  to  too  many  mares,  he  will  not  laft  long  ;  his  mane 
and  tail  will  begin  to  fall  off  through  weaknefs,  and  it  will  be  diffi¬ 
cult  to  get  up  his  flefh  again  by  the  next  year.  The  number  of 
mares  fhould  be  proportioned  to  his  ftrength,  and  twelve,  fifteen, 
or  at  the  mod  twenty,  are  as  many  as  a  horfe  will  wellferve  for  in  a 
feafon.  Mares  go  with  foal  eleven  months,  and  as  many  days  over 
as  they  are  years  old.  This  being  certainly  known,  it  is  eafy  to 
contrive  fo  that  all  the  foals  may  be  brought  forth  at  a  time  when 
there  is  plenty  of  grafs.  About  the  end  of  May  the  mares  are  to  be 
put  into  an  inclofure  capable  of  feeding  them  as  long  as  the  ftallion 
is  to  be  with  them,  or  that  they  are  in  feafon.  In  this  inclofure  all 
the  mares  are  to  be  put  together,  as  well  thofe  which  are  barren  as 
others.  The  ftallion’s  hind-fhoes  are  to  be  taken  off,  but  the  fore- 
fhoes  fhould  be  left  on  to  preferve  his  feet ;  then  lead  him  forth,  and 
let  him  cover  a  mare  twice  in  hand,  to  render  him  more  tame  and 
gentle.  After  this  take  off  the  bridle,  and  turn  him  loofe  among 
the  reft,  where  he  will  become  familiar  with  them,  and  not  one  of 
them  will  be  horfed  but  when  they  are  in  feafon.  There  fhould  be 
a  little  lodge  built  up  in  fome  part  of  the  inclofure,  and  peas,  beans, 
oats,  bread,  and  other  good  food,  put  into  the  manger  in  it,  that 
the  horfe  may  retire  into  it  in  the  fcorching  heat-s,  and  eat  what  he 
likes  beft.  He  muft  be  thus  entertained  during  the  whole  time  he 
is  with  the  mares,  which  is  to  be  about  fix  or  (even  weeks. 

Mares  that  are  very  fat  and  grofs  do  not  hold  well  ;  but  thofe 
which  are  moderately  fat  conceive  with  the  greateft  fuccefs  and 
cafe.  To  bring  a  mare  in  feafon,  it  is  a  common  thing  to  give  her  a 
quart  of  hemp-feed,  or  twice  that  quantity,  night  and  morning,  for 
eight  days  before  fire  is  brought  to  the  horfe.  If  fhe  refufe  it  alone, 
it  may  be  mixed  with  beans  or  oats,  and  will  go  down  ;  and  if  the 
ftallion  eat  of  it  alfo,  it  will  make  him  the  better. 

The  ftallion  fhould  not  cover  before  he  is  fix  years  old,  nor  after 
he  is  fifteen.  A  mare  fhould  never  be  covered  before  fhe  is  three 
years  old  ;  they  fhould  be  always  found  and  healthful,  and  of  a 
good  breed  ;  fuch  as  thefe  will  bring  forth  better  and  finer  foals 
than  any  others.  The  colts  produced  from  thefe,  are  not  to  be  ufed 
for  ftallions  ;  for  they  will  degenerate,  and  the  race  will  foon  be¬ 
come  exa£tly  our  own  country  breed. 

Fattening  of  Horses. 

Take  elecampane,  cummin-feed,  tamarifk,  and  anifeed,  of  each 
two  ounces  ;  common  groundfel,  one  handful  :  boil  all  thefe  very 
well,  with  two  handfuls  of  garlic,  (craped  and  cleaned,  in  a  gallon 
of  good  ale  ;  ftrain  the  liquor  well  off,  and  give  the  horfe  a  quart  of 
it  every  morning  made  hot  ;  keep  him  w'arm  after  it.  After  he  has 
taken  this  four  or  five  mornings,  he  may  be  turned  out  to  grafs,  or 
kept  in  the  houfe,  as  the  feafon  will  permit.  But  whenever  pro- 
vender  is  given  him,  a  quantity  of  powder  is  to  be  prepared  of 
equal  parts  of  cummin-feeds  and  elecampane,  and  give  him  half  an 
ounce  of  it  every  time,  fprinkling  it  in  by  degrees  as  he  eats,  that 
he  may  not  naufeate  the  whole.  If  this  method  does  not  fucceed 
in  a  fhort  time,  then  take  two  fpoonfuls  of  diapente  ;  brew  it  in  a 
pint  of  fweet  wine,  and  give  it  the  horfe  for  three  mornings  :  this 
will  take  off  any  inward  licknefs,  and  make  the  other  things  take 
effetft  :  after  this,  feed  him  with  good  provender  three  times  a  day  ; 
that  is,  after  his  watering  in  the  morning,  after  his  watering  in  the 
evening,  and  at  nine  o’clock  at  night.  If  he  does  not  eat  the  pro- 
vender  well  and  freely,  it  muft  be  changed  for  fome  other  kind. 

Management  of  a  Horse  on  a  Journey. 

The  common  method  of  travelling  in  England  being  on  horfe- 
back,  it  may  be  proper  to  give  fome  general  rules  for  keeping  the 
creature  found,  and  doing  the  bufinefs  agreeablv,  without  many  of 
the  accidents  which  ufually  attend  it. 

Care  muft  be  taken  that  the  fhoes  be  not  too  ftrait,  and  do  not 
inch  the  horfes,  feet  any  way;  but  be  well  fhaped,  and  fet  eafy. 
t  is  proper  to  have  them  put  on  frcfii  a  few  days  before  the  journey, 
that  they  may  laft  well,  and  that  they  may  be  fettled  to  the  feet  be¬ 
fore  the  fetting  out.  The  bridle  is  next  to  be  examined  ;  that  the 
bit  of  it  be  proper,  and  not  too  heavy  ;  for  if  it  be,  it  will  incline 
him  to  carry  low  when  he  grows  tired,  and  reft  upon  the  rider’s 
hand  :  this  is  what  they  call  the  ufing  a  fifth  leg.  It  is  a  verv  <Jjf_ 
agreeable  thing,  but  may  often  be  avoided,  only  by  taking  a  proper 
care  of  the  bit.  The  mouth  of  the  bit  fhould  reft  upon  his  bars, 
about  a  finger’s  breadth  from  his  tufhes,  fo  as  not  to  make  his  lips 
uneafy.  The  curb  fhould  reft  in  the  hollow  of  his  head,  a  little 
above  the  chin  ;  and  if  it  gall  him,  the  place  muft  be  defended  with 
a  pieee  of  buff  or  other  fort  of  leather. 

The  next  thing  to  be  regarded,  is  the  (addle  ;  and  proper  care 
muft  be  taken  as  to  this,  that  it  do  not  reft  cither  upon  the  withers, 
reins,  or  back-bone  ;  and  that  one  part  of  it  do  not  prefs  upon  the 


C1 1 59 


back,  any  more  than  another.  Some  riders  gall  a  horfe' s  Tides  below 
thefaddle  with  their  ftirrup-leathers.  This  is  moft  likely  to  happen 
to  a  lean  horfe;  and  to  prevent  it,  a  leather  ftrap  fhould  be  fixed  be¬ 
tween  the  points  of  the  fore  and  hinder  bows  of  the  faddle,-and  the 
ftirrup-leathers  fhould  be  made  to  pafs  over  thefe  leathers. 

It  is  always  beft  to  begin  along  journey  by  fhort  ftages;  and  this 
is  the  more  neceffary,  if  the  horfe  has  not  been  exercifed  for  fome 
time  before.  If  it  be  a  horfe  that  is  rid,  he  fhould  be  buffered  to 
ftale  as  often  as  he  likes,  and  even  invited  to  it ;  but,  if  a  mare,  flic 
is  to  be  lefs  indulged  in  it  as  lefs  neceffary,  and  often  diminifhing 
her  ftrength.  It  is  always  advifeable  to  ride  very  foftly  for  a  quarter 
of  an  hour,  or  half  an  hour  before  coming  in  to  the  inn  at  night, 
that  he  may  not  be  over-hot  when  put  into  the  (table ;  but  if  the  hade 
of  the  journey  will  not  admit  of  this,  the  horfe  fhould  be  walked  in 
fome  perfon’s  hands,  to  cool  him  gently  before  he  is  put  up. 

If  the  weather  is  cold,  a  cloth  fhould  be  laid  over  him  while  he  is 
walked  ;  and  when  taken  in,  his  whole  body  fhould  be  rubbed  and 
dried  with  ftraw.  Some  have  a  cuftom  of  ordering  their  horfes  legs 
to  be  rubbed  well  down,  on  their  firft  coming  in  ;  but  this  is  very 
prejudicial  while  the  horfe  is  hot,  and  fhould  always  be  let  alone  till 
he  is  perfectly  cooled. 

After  a  long  journey,  the  firft  thing  to  be  done  is,  to  draw  the 
two  heel-nails  of  the  fore-feet,  and  if  the  fhoe  be  large,  then  four 
fhould  be  drawn,  (topping  them  up  with  cow  dung  for  fome  time, 
but  they  fhould  not  be  pared  :  two  or  three  days  after,  the  horfe 
fhould  be  blooded,  and  ten  or  twelve  days  after  this  he  fhould  be 
fed  with  wet  bran,  without  any  oats  ;  but  he  is  to  be  kept  well  lit¬ 
tered. 

Watering  of  Horses. 

Whilft  a  perfon  is  on  a  journey,  the  horfe  ftlould  always  be  fuf- 
fered  to  drink  of  the  firft  good  water  he  comes  to  after  (even  o’clock 
in  the  morning  in  fummer,  and  after  nine  or  ten  in  the  winter. 
Moderately  pure  water  is  to  be  preferred,  that  being  beft  of  all 
which  is  neither  too  clear  nor  penetrating,  nor  muddy  and  (linking. 

Though  it  is  the  cuftom  in  England  to  run  and  gallop  horfes  after 
drinking,  which  we  call  ivatering-courjes,  and  which  we  fuppofe 
brings  them  into  wind,  yet  Sollyfel,  and  many  other  of  the  beft 
judges  of  horfes,  tell  us,  that  it  is  one  of  the  word  and  moft  perni¬ 
cious  pradices  that  we  can  be  guilty  of ;  no  good  can  accrue  from 
it,  and  many  horfes  are  rendered  purfy  by  it. 

While  a  horfe  is  drinking,  the  rider  fhould  draw  up  his  head  five 
or  fix  times,  making  him  move  a  little  between  every  draught.  The 
rider  need  not  be  afraid  of  giving  him  water,  with  proper  modera¬ 
tion,  even  in  almoft  any  circumftances.  If  he  be  warm  and  fweat 
very  much,  yet  if  he  is  not  quite  out  of  breath,  and  there  are  four 
or  five  miles  to  ride,  he  will  be  better  after  drinking  a  little,  than  if 
he  had  drank  none  at  all ;  only  obferving,  that  if  the  horfe  were  very 
warm  at  his  going  into  the  water,  his  pace  muft  not  be  lefs  than  a 
moderate  trot  when  he  comes  out,  that  he  may  not  be  chilled. 

Horse -bread. 

Bread  of  a  proper  kind  is  often  given’  to  horfes,  to  hearten  and 
ftrengthen  them  when  they  have  gone  through  great  fatigues,  or  are 
to  prepare  for  fuch.  The  firft  method  of  making  it  is  this  :  Take 
wheat-meal,  oat-meal,  and  beans  ground  fine,  of  each  half  a  peck  ; 
anifeed,  two  ounces;  gentian  and  fenugreek-feed,  of  each  an  ounce; 
liquorice,  two  ounces;  let  all  thefe  be  made  into  a  fine  powder, 
and  lifted  together,  that  they  may  be  perfe&ly  mixed  :  then  add  the 
whites  of  twenty  new-laid  eggs,  and  as  much  fine  ale  as  will  knead 
the  whole  into  dough.  This  is  to  be  made  into  loaves,  and  well 
baked,  but  not  burnt ;  and  the  horfe  is  to  have  a  good  quantity  of 
it  every  morning  for  five  or  fix  days,  without  any  other  provender. 
Another  method  is  :  Take  three  pecks  of  wheat,  and  one  of  beans: 
let  them  be  ground  together,  and  made  into  very  fine  flour;  knead 
this  up  into  dough  w'ith  a  good  quantity  ofyeaft  diffolved  in  as  much 
ftrong  ale  as  is  neceffary;  add  thew'hites  of  twenty  eggs,  and  make 
the  wffiole  into  large  loaves.  Thefe  muft  be  thoroughly  baked,  and 
when  they  have  (food  three  days,  the  cruft  muft  be  cut  off,  and  the 
crum  only  given,  either  alone,  or  mixed  w  ith  oats  or  fplit  beans. 
This  is  to  be  the  food  for  the  laft  fortnight. 

War- Horse. 

A  war-horfe  (hould  be  tall  in  ftature,  with  a  comely  head,  and 
out-fw'elling  forehead.  His  eye  fhould  be  bright  and  fparklinc, 
and  the  white  part  of  it  covered  by  the  eye-brow.  The  ears  fhouM 
be  (mail,  thin,  fhort,  and  pricking;  or,  if  long,  they  (hould  be 
moveable  with  eafe,  and  w'ell  carried.  The  neck  fhould  be  deep, 
and  the  bread;  large  and  fw'dling.  The  ribs  bending,  the  chine 
broad  and  ftrait,  and  the  buttocks  round  and  full.  The  tail  (hould 
be  high  and  broad,  neither  too  thick  nor  too  thin;  the  thigh  (wel¬ 
ling  :  the  leg  broad  and  fiat,  and  the  paftern  fhort. 

When  fuch  a  horfe  is  chofcn,  he  (hould  be  kept  high  during  the 
time  of  his  teaching,  that  he  may  be  full  of  vigour.  His  food  muft 
be  fweet  hay,  and  good  clean  oats,  or  two  parts  of  oats,  and  one 
part  of  beans  or  peas,  well  dried  and  hardened.  The  quantity 
(hould  be  half  a  peck  in  the  morning,  and  the  fame  quantity  at  noon, 
and  in  the  evening.  Upon  his  relting  days  he  is  to  be  dreffed  be¬ 
tween  five  and  fix  in  the  morning,  and  watered  at  feven  or  eight. 
In  the  evening  he  is  to  be  dreffed  at  four,  and  watered  about  five, 
and  he  muft  always  have  provender  given  him  after  watering  ;  he 
muft  be  littered  about  eight,  and  then  muft  have  food  given  him  for 
all  night. 


Horse  is  alfo  ufed,  in  the  military  language,  to  exprefs  the 
cavalry  ;  or  the  body  of  foldiers  who  ferve  on  horfeback.  The 
horfe  includes  horfe  guards,  horfe  grenadiers,  and  troopers,  and*  fome- 
times  dragoons. 

Horse,  light,  are  regiments  of  cavalry,  mounted  on  light  fwift 

horfes , 
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horfe f,  wftiofe  men  are  fmall  and  lightly  accoutred.  1  hey  were  firft 

raifed  in  1757  .  ... 

Horse  is  alfo  ufed,  in  carpentry,  for  a  piece  of  wood  jointed 
acrofs  two  other  p'  rpendicular  ones,  to  fuftain  the  boards,  planks, 
&c.  which  make  bridges  over  fmall  rivers;  and  on  divers  other  oc- 

cafions. 

Horse,  in  fea-language,  is  the  name  of  a  rope  reaching  from  the 
middle  of  a  yard  to  it’s  extremity,  or  wftiat  is  called  the  yard-arm, 
and  depending  about  two  or  three  feet  under  the  yard,  for  thefailors 
to  tread  upon,  whilft  they  areloofing,  reefing,  or  furling  the  fails, 
rigeing  out  the  ftudding-fail  booms,  Ac. 

&Horse  is  alio  a  thick  rope  extended  in  a  perpendicular  direction 
near  the  fore  or  afer  fide  of  a  mall,  for  the  purpofe  of  holding  or 
extending  fome  lad  upon  if. 

Horse  is  alfo  a  cant  name  introduced  into  the  management  of 
lotteries,  for  the  chance  or  benefit  of  a  ticket,  or  number  for  one  or 
more  days,  upon  condition,  if  it  be  drawn  a  prize  within  the  time 
covenanted  for,  of  returning  to  the  feller  an  undrawn  ticket. 

Horse For  lliff  clavev  land,  horfe-dung  mixed  with  fea- 
coal  afhes,  and  the  cleanfing  of  London  flreets,  will  caufe  the  parts 
to  feparate  much  fooner  than  any  other  compoft :  fo  that  where  it 
can  be  obtained  in  plenty,  it  is  always  to  be  recommended  for  fuch 
lands.  See  Dung. 

Horse  man,  a  particular  fpecies  of  pigeon,  which  very  much  re- 
fembles  in  lhapc  the  carrier  -pigeon,  but  it  is  fmaller,  and  Ihorter 
necked ;  the  protuberant  flefh  on  the  beak,  and  round  the  eye,  is  alfo 
lefs  in  quantity ;  it  is  more  barrel-headed  alfo,  and  the  eye  is  fome- 
what  pinched.  The  blue-feathered  and  blue-pieds,  which  are  a  fpe¬ 
cies  of  Entrlilh  letter-carriers,  are  the  moll  valued. 

HORSE-SHOE,  in  fortification,  is  a  work  fometimes  of  a  round, 
fometimes  of  an  oval  figure,  inclofed  with  a  parapet,  raifed  in  the 
ditch  of  a  marlhv  place,  or  in  low  grounds ;  fometimes  alfo  to  cover 
agate  ;  or  toferve  as  a  lodgment  for  foldiers,  to  prevent  furprizes, 
or  relieve  an  over-T  dious  defence. 

Horse-shoe  Head,  a  difeafe  in  infants,  wherein  the  futures  of 
the  fcull  are  too  oen.  It  is  ufual  to  rub  the  head  now-and-then 
with  warm  rum,  or  brandy,  mixed  with  the  white  of  an  egg,  and 
palm-oil. 

Horse-W,  Jhrubby,  ephedra ,  in  botany,  a  genus  of  the  dtoecia 
monadelphia  clafs:  it  hath  male  and  female  flowers  in  different  plants; 
the  male  flowers  are  collected  in  katkins,  which  are  fcaly,  each  fcale 
covering  a  Angle  flower. 

Horse-w;«,  in  natural  hilfory,  a  fpecies  of  fly-worm  called  alfo 
bott,  produced  of  eggs  depofited  by  a  two-winged  fly,  of  the  fliape 
andfize  of  the  humble  bie,  in  the  inteltinesof  horfes. 

In  the  latter  end  of  fummer,  and  toward  autumn,  thefe  flies  are 
found  continually  buzzing  about  the  backs  of  horfes  in  the  open 
fields,  and  their  whole  bufinefs  there  is  to  depofit  their  eggs,  where 
nature  has  inftrudled  them  to  do  it. 

Horfes  at  this  feafon  are  Omfible  of  the  bufinefs  of  this  little  an- 
noyer,  and  have  been  feen  from  the  mod  quiet  Rate  to  jump,  run 
about,  and  kick,  only  at  the  found  of  the  wings  of  one  of  thefe  flies, 
which  has  been  at  that  time  fearching  for  an  opportunity  to  depofit 
it’s  eggs  in  them. 

A  fly  has  been  feen,  when  it  has  not  fucceeded  in  it’s  attempt  in 
this  manner,  to  fly  with  lefs  noife  toward  a  Angle  horfe  in  another 
part  of  the  field,  flilytocreep  under  his  tail,  to  ufe  fome  gentle  ti- 
tillation  in  order  to  make  the  creature  open  his  fundament,  and, 
when  a  little  open,  has  ventured  to  crawl  in,  and  without  doubt 
then  only  found  herfelf  in  a  proper  place  for  the  depofiting  her  eggs 
for  a  few  moments.  After  this  the  horfe  has  jumped,  kicked,  and 
capered  as  if  mad,  and  continued  fo  for  a  quarter  of  an  hour:  hence 
we  may  inferone  reafon  again!!  depriving  horfes  of  the  fafeguard  of 
their  tails,  in  compliance  with  an  abfurd  fafhion. 

HORTAGILERS,  in  the  grand  fignor’s  court,  are  upholfterers, 
or  tapeftry-hangers. 

The  grand  fignor  has  always  two  tents  or  pavilions,  and  two  fets 
of  furniture  intire;  that,  while  he  is  in  one,  they  may  pitch  orfpread 
the  other. 

In  order  to  this,  he  has  conftantly  four  hundred  hortagilers,  or  up¬ 
holfterers,  in  his  retinue,  who  go  a  day’s  journey  before  him  to  fix 
on  a  proper  place.  They  firft  prepare  the  fultan’s  tent,  and  then 
thofe  of  the  officers  of  the'Porte  ;  and  the  beglerbegs,  according  to 
their  rank. 

HORTICULTURE,  compounded  of  hortus,  garden',  and  cola,  I 
till,  drefs,  Ac.  the  art  of  gardening.  See  the  Treatife  on  Gar¬ 
dening. 

HORTUS  feats,  a  dry  garden,  a  name  given  to  a  colledion  of 
fpecimens  of  plants,  carefully  dried  and  preferved. 

The  value  of  fuch  a  colledlion  is  very  evident,  fince  a  thoufand 
minutiae  may  be  preferved  in  the  well  dried  fpecimens  of  plants, 
which  the  moft  accurate  engraver  would  overlook. 

Dr.  Hill  s  method  is  as  follows:  Take  a  fpecimenof  a  plant  in 
flower,  and  with  it,  one  of  it’s  bottom  leaves  if  it  have  any ;  bruife 
the  ftalkif  too  rigid,  or  flit  it  if  too  thick:  fpread  out  the  leaves  and 
flowers  on  a  paper,  cover  it  with  more  paper,  and  lay  a  weight  over 
all.  At  the  end  of  eighteen  hours  take  out  the  plants,  now  per¬ 
fectly  flattened,  and  lay  them  on  a  bed  of  dry  common  fand  ;  fift 
more  dry  fand  over  them  to  the  depth  of  two  inches,  and  thus  let 
them  lie  about  three  weeks:  the  lefs fucculent  dry  much  fooner,  but 
they  take  no  harm  afterward.  If  the  floor  of  a  garret  be  covered  in 
fpring  with  fand  two  inches  deep,  leaving  fpace  for  walking  to  the 
feveral  parts,  it  will  receive  the  cplleCtion  of  a  whole  fummer ;  the 
covering  of  fand  being  lifted  over  every  parcel  as  laid  in,  they  need 
no  farther  care,  from  the  time  of  laying  them  till  they  are  taken  up 
to  be  ftuck  on  paper.  The  cement  ufed  by  the  dodtor  is  thus  pre¬ 
pared  :  early  in  the  fpring,  put  two  ounces  of  camphor  into  three 
quarts  of  water  in  a  large  bottle,  fhake  it  from  time  to  time,  and 
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when  the  firft  collected  plants  are  ready  for  the  faftening  down,  put 
into  a  pint  of  water,  poured  off  into  an  earthen  veflel  that  will 
bear  the  fire,  two  ounces  of  common  glue,  fuch  as  i'-ufed  by  the 
carpenters,  and  the  fame  quantity  of  ichtbyoeholla  beat  toftireds; 
let  them  ftand  fix  and  thirty  hours,  then  gently  f  oil  the  whole  a  few 
moments,  and  ftrain  it  off  through  a  coarfe  cloth  ;  this  is  to  be 
warmed  over  a  gentle  fire  when  it  is  to  be  ufed,  and  the  back  of  the 
plants  fmeared  over  with  a  painter’s  brulh  :  after  this,  lay  them  on 
paper,  and  gently  prefs  them  for  a  few  minutes,  then  expole  them 
to  the  air  a  little,  and  finally  lay  them  under  a  fmall  weight  between 
quires  of  paper  to  be  perfectly  dried. 

It  is  fcarce  to  be  conceived  how  ftrongly  the  water  becomes  im. 
pregnated  with  the  camphor  by  this  Ample  procefs  :  a  part  of  it  in¬ 
deed  flies  off  in  the  making  of  the  cement  and  ufing  of  it:  but 
enough  remains  with  the  plants  to  prevent  the  breeding  of  infcCfs  fn 
it.  He  farther  obferves,  that  plants  may  be  dried  very  well  without 
fand,  by  only  putting  them  frequently  intofrefh  quires  of  paper,  or 
a  few,  by  only  prefling  them  between  the  leaves  of  a  book  :  but  the 
fand  method  preferves  the  colour  beft,  and  is  done  with  leaft  trouble. 

Another  method  much  better  than  that  of  theoven,  is  the  flatten¬ 
ing  and  drying  the  plant  by  palling  a  common  fmoothing  iron  for 
linen  over  the  papers  between  which  it  is  laid  :  but  for  nice  things 
the  moft  perfeCl  of  all  methods  is  that  by  a  common  fand  heat,  fuch 
as  is  ufed  for  chemical  purpofes.  The  cold  fand  is  to  be  fpread 
fmooth  upon  this  oecafion,  the  plant  laid  on  it  carefully  flatted, ’and 
a  thick  bed  of  fand  lifted  over  :  the  fire  is  then  to  be  made,  and  the 
whole  procefs  carefully  watched,  until  by  a  very  gentle  heat  the 
plant  be  carefully  dried.  The  colour  of  the  tendereft  herb  may  by 
this  manner  be  preferved  ;  and  flowers  that  can  no  way  elfe  be  pre¬ 
ferved,  may  be  managed  perfectly  well  thus. 

HOSANNA,  in  the  Hebrew  ceremonies,  a  prayer  which  they 
rehearfed  on  the  feveral  days  of  the  feaft  of  tabernacles. 

It  was  thus  called,  becaufe  there  was  frequent  repetition  therein 
of  the  word  lOJWin,  Jerva  nunc,  or  ferva  precor,  i.  e.  fave  us  now  ; 
or  fave  us,  we  pray 

There  are  divers  of  thefe  kofannas.  The  Jews  call  them  hofehan- 
noth ;  i.  e.  the  bof annas.  Some  are  rehearfed  on  the  firft  day,  others 
on  tlu  fecond,  Ac.  which  they  call  hofannah  of  the  firft  day,  bofanna 
of  the  fecond  day,  Ac. 

HOSEA,  in  feripture  hiftory,  a  canonical  book  of  the  OldTefta- 
ment,  fo  called  from  the  prophet  of  that  name,  it’s  author  ;  the 
firft  of  the  leffer  prophets.  He  lived  in  the  kingdom  of  Samaria, 
and  delivered  his  prophecies  under  the  reign  of  Jeroboam  II.  and 
his  fucceflors,  kings  of  Ifrael ;  and  under  the  reigns  of  Uzziah, 
Jotham,  Ahaz,  and  Hezekiah,  kings  of  Judah.  His  principal  de* 
lign  is,  to  publifti  the  grofs  idolatry  el  the  people  of  Judah  and 
Ifrael,  to  denounce  the  divine  vengeance  againft  them,  and  to  fore*- 
tel  the  captivity  in  Aflyria. 

HOSPITAL,  popularly  Spital,  a  place  or  building  ere&ed, 
endowed,  orfupported  by  charitable  contributions,  for  the  reception 
and  relief  of  the  poor,  aged,  infirm,  fick,  andotherwife  helplefs. 

In  England,  hofpitals,  founded  for  the  mere  relief  of, the  indigent 
and  neceffnous,  are  peculiarly  called  alms-houfes ;  the  name  hofpital 
being  referved  to  thole  deftined  for  the  lick,  3ged,  young,  Ac. 

Any  perfon  feifed  of  an  eftatein  fee-fimple,  may  by  deed  inrolled 
in  chancery,  eredt  and  found  an  hofpital  for  the  fullenance  and  relief 
of  the  poor,  to  continue  for  ever  ;  and  place  fuch  heads,  Ac.  therein, 
as  he  lhall  think  fit :  and  fuch  hofpital  lhall  be  incorporated  and  fub- 
jedl  to  fuch  vifitors,  Ac.  as  the  tounder  lhall  nominate.  Alfo  fuch. 
corporations  fhall  have  power  to  take  and  purchafe  lands  not  exceed¬ 
ing  two  hundred  pounds  per  annum,  fo  as  the  fame  be  not  holdenof 
the  king,  Ac.  and  to  make  leafe  for  twenty-one  years,  refervingthe 
accuftomed  yearly  rent :  but  no  hofpital  is  to  be  eredted,  unlefs  upon 
the  foundation  it  be  endowed  with  lands  or  hereditaments  of  the 
clear  yearly  value  of  ten  pounds  per  annum.  Stat.  39  Eliz.  cap.  5. 

Hospital,  Ajhe’i,  or  Haber dajbers,  is  an  hofpital  fituated  at 
Hoxton,  and  eredted  in  1692,  by  the  company  of  Haberdafhers,  in 
purfuance  of  the  will  of  Robert  Afke,  efq.  who  left  for  building  and 
endowing  it  30,000 /.  This  hofpital  is  eftablilhed  for  the  mainte¬ 
nance  of  twenty  poor  haberdafhers,  and  the  fupport  and  education 
of  twenty  boys.  Each  of  the  penfioners  in  this  hofpital  has  conveni¬ 
ent  apartments,  is  provided  with  proper  diet  and  firing,  three 
pounds  yearly  in  money,  and  a  gown  every  fecond  year.  Ther« 
are  alfo  eftablilhed  falaries,  Ac.  for  chaplain,  clerk,  butler,  portef* 
and  other  domeftics. 

Hospital,  St.  Bartholomew’ st  is  fituated  on  the  fouth-eaft  fide 
of  Smithfield,  and  incorporated  by  the  name  of  the  hofpital  of  the 
mayor,  commonalty  and  citizens  of  London,  governors  tor  the  poor* 
called  Little  St.  Bartholomew’s  near  Weft-Smithfield.  This  hofpi¬ 
tal  formerly  belonged  to  the  priory  of  St.  Bartholomew,  in  Smith- 
field,  founded  by  one  Rayhere,  about  the  year  1102. 

It  is  governed  by  a  prelident,  treafurer,  Ac,  It  is  furnilhed  with 
three  phyficians,  and  three  mafter  furgeons,  befidesas  manyalfiftant 
furgeons,  an  apothecary,  and  vicar.  The  officers  of  this  hofpital , 
are  a  cook,  ftew’ard,  renter,  matron,  and  porter.  This  hojpital , 
fince  it’s  enlargement,  is  capable  of  accommodating  four  hundred 
and  twenty  patients  :  it  extends  relief  alfo  to  a  great  number  of 
out-patients.  This  hofpital,  in  the  year  1779,  adminiftered  relief 
to  10846  patients. 

Hospital,  Bethlehem,  or  Bedlam,  was  originally  a  priory,  found¬ 
ed  by  Simon  Fitzmary,  flieriff  of  London,  in  the  vear  1246;  but 
in  the  year  1546,  king  Henry  VIII.  gave  this  hofpital  to  the  city, 
who  employed  it  for  the  accommodation  of  lunatics.  The  prefent 
(lately  fabric  was  eredted  by  the  city  of  London  in  the  year  1675, 
at  a  charge  of  about  feventeen  thoufand  pounds.  At  each  end  are 
eredted,  by  the  charitable  contributions  of  the  citizens,  two  wings, 
or  fpacious  buildings  for  the  reception  of  poor  incurable  lunatics. 
Before  this  magnificent  ftrudure  there  is  a  pleafant  garden,  inclofed 
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bv  a  (lately  wall  about  feven  hundred  feet  in  length.  This  hofpital, 
being  united  to  that  of  Bridewell,  has  the  fame  prefident,  governors, 
whofe  number  is  about  two  hundred,  treafurer,  clerk,  auditor,  phv- 
lician,furgeon  and  apothecary;  but  each  hofpital  has  a  Reward,  and 
inferior  officers  peculiar  to  itfelf.  The  number  of  patients  in  this 
hofpital  under  cure  in  1780  was  2,52. 

Hospital,  Charter- houfe.  This  is  alfo  called  king  James’s 
hofpital,  becaufe  heeftabliffied  it  by  letters  patent,  in  the  year  1611, 
confirmed  by  parliament  in  1628 ;  and  Sutton's  hofpita!,  from  the 
name  of  it’s  founder. 

Hospital,  Chrifl's,  popularly  called  the  Blue-coat  hofpital,  an¬ 
ciently  a  monaftery  of  grey  friars,  was  diflnlved  by  Henry  VIII  and 
granted  by  him  to  the  city  in  1547 ;  and  the  grant  to  the  citizens 
was  confirmed  in  1552,  by  charter  of  Edward  VI.  who  converted 
it  into  an  hofpital  for  poor  children  ;  who  are  fupplied  with  all 
neceflaries  and  conveniences,  clothed,  dieted,  and  taught. 

The  citizens  by  king  Edward’s  charter  are  incorporated  governors 
ofhisfeveral  foundations  in  the  city  and  liberties.of  London,  by  the 
name  of  the  mayor,  commonalty  and  citizens  of  the  city  of  London, 
governors  of  the  poffeffions,  revenues  and  goods  of  the  hofpitals  of 
Edw.  VI.  See. 

Befides  the  children  that  are  maintained  within  the  walls  of  this 
hofpital,  there  is  a  confidcrable  number  of  the  lead  and  youngdt  pro¬ 
vided  for  in  the  countrv,  viz.  at  Hertford  in  Hertfordffiire,  where 
there  are  a  fchool-houfe,  a  matter's  houfe,  and  feveral  houfes  for 
nurfes  employed  in  taking  care  of  the  children.  The  number  of 
children  under  the  care  and  charge  of  this  hofpital  in  1780  was  1200. 

Here  were  two  mathematical  fchools ;  the  firft  founded  by  king 
Charles  II.  but  they  are  now  united.  Youths  are  there  taught  fe¬ 
veral  parts  of  pra£tical  mathematics,  particularly  navigation,  to  fit 
them  for  at  prentices  to  matters  of  fhips.  Here  is  alfo  a  grammar- 
fchool  (whence  the  mott  improved  boysare  yearly  fent  to  the  univer- 
fity),  a  writing-fehool,  and  a  fchool  for  the  girls,  where  they  learn 
to  read,  to  few,  and  to  mark.  The  matters  of  thefe  fchools  are 
four ;  viz.  a  grammar  matter,  who  is  affitted  by  an  under  matter, 
a  mathematical  matter,  and  a  writing  matter,  who  have  100/.  per 
annum  each,  for  their  falaries,  befides  houfes.  There  are  alfo  two 
fchool-miftrcffes.  The  grammar  matter  hath  an  addition  of  20/. 
yearly  for  catechifing  the  bovs,  and  his  ufher  is  allowed  50/.  a  year. 
There  are  likewife  a  drawing-matter,  and  a  mufic-matter. 

The  officers  of  this  hofpital  are  a  prefident,  treafurer,  phyfician, 
chief  clerk,  under  clerk  and  receiver,  furgeon,  apothecary,  ward¬ 
robe-keeper,  ’and  afliftant  clerk,  Reward,  matron,  &c. 

Hospital,  Emanuel,  is  fituated  atTothill-fields,  in  Weftmin- 
Her,  and  was  founded  by  lady  Dacres  in  1601 ,  for  twenty  aged  fingle 
men  and  women,  each  of  whom  have  an  allowance  of  10/.  per  an¬ 
num,  with  the  liberty  of  bringing  up  a  poor  child.  The  city  of 
London  has  this  charity  in  trutt,  with  200/.  a  year  for  it’s  fupport, 
iffuing  from  a  leafe  of  199  years,  at  the  expiration  of  which,  the 
whole  manor  of  Bramfburton  in  the  county  of  Y  ork,  amounting  to 
above  tool,  per  annum,  is  devifed  for  the  augmentation  of  this 
foundation.  In  1735  the  court  of  lord  mayor  and  aldermen  ere£ted 
a  fchool-houfe  and  dormitory,  adjoining  to  this  hofpital,  for  the  re¬ 
ception  of  twenty  poor  boys  and  girls,  who  are  fupplied  with  all 
the  necdTaries  of  life  ;  the  boys  are  taught  to  read,  write,  and 
account,  and  the  girls  to  read,  write,  and  do  plain-work. 

Hospital,  Foundling,  was  eftablittied  at  the  folicitaion  of  Tho¬ 
mas  Coram,  efq.  by  Toyal  charter,  in  the  13th  year  of  George  II. 
and  incorporated  by  the  name  of  The  governors  and  guardians  of  the 
hofpital  for  the  maintenance  and  education  of  expofed  and  deferted  young 
children :  and  the  powers  granted  by  charter  were  enlarged  and  con¬ 
firmed  by  a  ttatute  of  the  fame  year.  This  charity  is  under  the 
management  of  a  prefident,  the  king  being  patron  ;  five  vice-prefi- 
dents,  treafurer,  and  governors.  The  fubordinate  officers  are  a 
chaplain,-  morning  preacher,  fecretary,  folicitor,  Reward,  matron, 
fchool-mafter,  and  treafurer’s  clerk.  This  hofpital  has  two  phyfi- 
cians,  a  furgeon,  and  apothecary.  In  1742  the  noble  building  in 
Lambs-conduit-fields,  for  the  ufe  of  this  hofpital,  was  begun  to 
beere£led  ;  one  wing  was  finifhed  in  1745;  the  chapel  was  begun  in 
1747  ;  and  in  1749  orders  were  given  for  building  the  other  wing 
of  the  hofpital.  The  children  admitted  to  this  hofpital  are  nurfed, 
educated,  and  employed  under  proper  regulations,  and  provided 
■with  all  neceflaries,  till  they  attain  the  age  appointed  by  parliament 
for  their  difeharge,  viz.  twenty-four  for  males,  and  twenty-one  for 
females,  unlefs  they  be  previoufiy  married  with  the  confent  of  the 
committee:  atfuch  time,  the  general  committee,  at  their  diferetion, 
may  give  them  clothes,  money,  or  neceflaries,  not  exceeding  the 
value  of  ten  pounds.  In  the  mean  while,  the  corporation  of  the 
hofpital  may  employ  the  children  educated  and  maintained  here  in 
any  fort  of  labour,  or  manufa&ure,  or  in  the  feafervicc  ;  and  bind 
l'uch  children  apprentices,  or  place  them  out  as  fervants,  or  mari¬ 
ners,  to  any  hufbandman,  matter  or  captain  of  a  (hip,  or  other 
perfon,  until  the  arforefaid  refpedfive  ages.  The  corporation  of  this 
hofpital  is  allowed  to  purchafe  lands  or  tenements  to  the  yearly 
value  of  4000/. 

Hospital,  French,  in  the  parifli  of  St.  Luke,  was  ere£ted  in  the 
year  1717;  and^the  governers  of  it,  by  letters  patent  of  Geo.  I. 
anno  1718,  were  conttitufed  a  body  politic  and  corporate,  by  the 
appellation  of  The  governor  and  directors  of  the  hospital  for  the  poor 
French  Proteflants  and  their  defeendants,  refiding  in  Great  Britain.  To 
this  foundation  belong  a  governor,  fub-governor,  treafurer,  fecre- 
tarv,  fteward  and  chaplain,  phyfician,  furgeon,  and  matron. 

Hospital,  St.  George's,  near  Hyde-park  Corner,  was  inftituted 
in  1733,  for  the  relief  of  the  poor,  fick,  and  lame,  who  are  fupplied 
with  advice,  medicines,  diet,  w'afhing,  lodging,  and  fome  of  them  al¬ 
fo  with  clothes.  This  hofpital  is  under  the  direction  of  a  general 
board  of  the  governors,  who  meet  regularly  five  times  a  year.  The 
qualification  for  a  governor  is  5/.  as  an  annual  fublcription,  or  50/. 
N0.97.  V0L.  II. 


I  T  A  L  S.  [1161 

as  a  fingle  benefaction.  The  king  is  prefident,  there  are  three  vicc- 
pmfidents,  two  treafurers,  four  phyficians,  four  furgeons,  and  one 
a ffi Rant  furgeon,  fix  vifiting  apothecaries  :  the  domcftic  officers  are 
a  chaplain,  apothecarv,  fecretary,  matron,  and  meffenger.  Befides 
j  j  the  patients  that  are  admitted  into  the  houfe,  relief  is  afforded  to  a 
confiderable  number  of  out-patients.  Recommendations  to  this 
charity  are  received  every  Wednefday  morning. 

Hospital,  Greenwich,  is  a  retreat  for  feamcn,  who,  by  age, 
wounds,  or  other  accidents,  are  difabled  from  fervice  ;  and  for  the 
widows  and  children  of  fuch  as  are  flain  in  the  fervice. 

This,  in  point  of  magnificence  and  fpacioufnefs,  greatly  excels 
even  Chelfea  hofpital.  It  was  much  promoted  under  king  William, 
and  finifhed  under  queen  Anne,  king  George  I.  and  II. 

To  this  hofpital  there  belong  2169  penfioners,  140  boys,  and  138 
‘  nurfes.  The  penfioners  are  clothed  in  blue,  and  are  allowed  ftock- 
ings,  (hoes,  linen,  and  a  fhilling  a  week  for  other  necelfaties. 
The  victualling  is  according  to  the  allowance  of  Chelfea  hofpital , 
viz.  four  men  to  a  mefs,  each  mefs  to  contain  four  pounds  of  Hefli, 
a  gallon  of  beer,  &c.  * 

T.  he  affairs  of  this  hofpital  are  managed  by  a  governor,  lieutenant 
governor,  four  captains,  feven  lieutenants,  &c.  all  of  whom  have 
adequate  falaries. 

Hospital,  Guy’s,  fituated  in  the  parifh  of  St.  Thomas,  South¬ 
wark,  was  founded  in  his  life-time,  by  Thomas  Guy,  efq.  a  very 
wealthy  citizen  and  bookfeller  of  London.  The  charge  of  eredting 
and  furnifhmg  this  hofpital  amounted  to  the  fum  of  18793/.  anc* 
fum  left  to  endow  it  to  200,000 /.  and  upwards.  Since  the  deceafe 
of  Mr.  Guy,  the  governors  have  taken  a  leafe  of  an  additional  fpot 
of  ground,  for  which,  with  the  former,  they  annually  pay  to  St. 
j  Thomas’s  hofpital  the  fumof  100/.  on  thisground  they  have  eredfed 
two  handfome  wings  ;  in  the  center  of  one  wing  there  is  a  fpaeious 
hall  and  rooms  for  public  bufinefs,  and  oppofite  to  it  in  the  other  a 
neat  and  elegant  chapel,  in  which  there  is  a  finely  executed  ftatue 
of  the  founder  by  Mr.  Bacon.  This  hofpital  is  under  the  medical 
infpedlion  of  three  phyficians  and  three  lurgeons,  who  are  allowed 
40/.  a  year  each,  an  apothecary,  who  has 90/.  a  year  forhimfelf  and 
affittant,  and  a  houfe.  The  officers  are  a  clerk,  chaplain,  fteward, 
accomptant,  matron,  butler  and  affittant  ;  furgery  man,  porter, 
beadle,  keeper  of  the  lunatic  men,  and  keeper  of  the  lunatic  women, 
j  It  contains  at  this  time,  13  wards,  and  41 1  beds;  and  the  number 
of  patients  admitted  into  this  hofpital,  at  an  average  for  ten  years, 
j  has  been  2244  yearly;  of  whom  2014  have  been  difeharged,  and 

j  230  have  died  :  under  the  prudent  conduct  of  the  treafurer  and  go¬ 

vernors,  it  does  great  honour  to  the  liberality  of  it’s  founder.  The 
day  of  admilfion  to  this  hofpital  \s  Wednefday. 

Hospital,  few’s,  called  Beth-holem ,  or  houfe  for  the  relief  of 
the  fick,  was  founded  bv  fubfeription  in  1748.  This  charity,  which 
adminitters  medicines  and  advice  gratis,  is  maintained  by  a  certain 
fum,  allowed  by  the  fynagogue,  and  private  Contributions,  amount¬ 
ing  to  about  500/.  a  year.  They  have  likewife  a  ward  affigned  for 
poor  lying-in  women. 

Ho  spital,  Lock,  near  Hvde-park  Corner,  was  inftituted  in  the 
year  1746,  for  the  relief  of  haul  patients.  Every  gentleman  fub- 
feribing  five  pounds  a  year  or  upwards  fhall  be  a  governor  of  this 
hofpital ,  and  whoever  gives  a  benefaction  of  fifty  pounds  at  one  time 
becomes  a  governor  for  iife.  This  hofpital  is  under  the  direction 
of  a  prefident,  feven  vicc-prcfidents,  two  treafurers,  and  a  committee 
of  the  governors.  It  is  attended  by  a  phyfician,  two  furgeons,  and 
two  vititing  apothecaries  The  officers  arc,  a  chaplain,  houfe- 
furgeon,  fecretary,  collector,  and  matron. 

I  Hospital,  London,  in  Mile-end  road,  was  inftituted  in  1740, 
and  incorporated  in  1758.  This  hofpital  is  fupported,  in  a  very  large 
and  commodious  building,  furniftied  with  about  215  beds,  by  volun¬ 
tary  contributions  for  the  relief  of  all  fick  and  difeafed  perfons. 
The  charity  is  under  the  government  and  direction  of  a  prefident, 
three  vice-prefidents,  a  treafurer,  and  of  fuch  perfons,  who,  by  giv¬ 
ing  a  benefaction  of  thirty  guineas  or  more  at  one  time,  become  go¬ 
vernors  for  life  ;  or  who  fublcribe  five  guineas  or  more  per  annum. 

1  hree  phyficians  and  three  furgeons  attend  this  hofpital :  the 
officers  are  a  chaplain,  apothecary,  fecretary  and  receiver,  fteward, 

|  and  two  matrons.  Every  governor  is  entitled  to  fend  one  in-patient 
at  a  time,  and  out-patients  without  limitation.  Subfcribers,  that  are 
not  governors,  may  fend  as  many  out-patients  as  they  pleafe  :  the 
day  of  admiffion  is  Tuefday.  Since  the  inftitution  of  this  hofpital, 

1  upwards  of  392,063  diftrefled  objeCts  have  been  relieved  by  it. 

Hospital,  St.  Luke's,  for  lunatics,  late  in  Upper  Moor-fields, 
but  now  in  Old-ltreer,  was  inftituted  in  1751.  Perfons  paying  the 
intirc  fum  of  twenty  guineas  or  upwards,  or  paying  five  guineas  at 
leatt,  and  figning  an  agreement  to  pay^five  guineas  yearly  for  the 
four  next  fucceeding  years,  arc  admitted  governors  of  this  hofpital ; 
nine  of  whom  conftitute  a  general  court,  to  be  held  twice  every  year. 
No  perfon  can  be  admitted  into  this  hofpital  who  is  not  poor  and  mad ; 
or  who  hath  been  a  lunatic  more  than  twelve  calendar  months  ;  ox 
who  hath  been  difeharged  uncured  from  any  other  hofpital  for  the 
reception  of  lunatics,  or  who  is  troubled  with  epileptic  or  con  vulfiye 
|  fits  ;  or  who  is  deemed  an  ideot ;  or  who  is  infedled  with  the  vene¬ 
real  difeafe  ;  nor  any  woman  with  child.  Befides  a  petition,  the 
governors  require  two  printed  certificates;  one  teftifying  the  above 
particulars,  figned  by  the  minilters  and  churchwardens,  or  overfeers 
of  the  poorof  the  parifh,  or  place  where  the  propofed  patient  refides  j 
and  the  other  to  the  fame  purpofe,  figned  by  fome  phyfician,  furgeon, 
or  apothecary,  who  hath  vifited  fuch  patient  ;  which  lignaturei 
mutt  he  attefted  upon  oath. 

On  the  admiffion  of  every  patient,  two  refponfible  houfekeepers1 
enter  into  a  bond  to  the  treafurer,  in  the  penalty  of  loci,  to  take 
away  fuch  patient  within  feven  days  after  notice  for  that  purpolc 
from  the  committee  or  fecretary.  It  is  alfo  provided,  that  the  ge¬ 
neral  committee  may  receive  immediately  into  this  hofpital  any  pa- 
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tient  who  Hull  have  been  difcharged  cured,  in  cafe  fuch  patient 
relapfe  within  two  months. 

It  appears  from  the  printed  ftate  of  this  bojpital ,  that  from  the 
opening  of  the  bo/p talon  the  30th  of  July  1751,  to  the  30th  of  July. 
1780,  2812  patients  have  been  received  into  the  houfe,  of  whom 
1286  have  been  difcharged  cured  ;  and  that  105  perfons  difchargecf 
uncured  have  been  again  received  into  the  houfe  at  five  fhillings  a' 
week. 

Hospital,  Lying-in.  There  are  feveral  hofpitals of  this  kind  in 
the  cities  or  fuburbs  of  London  and  Weftminlter. 

The  Middlefex  bojpital  for  fick  and  lame,  and  lying-in  married 
women,  in  Mary-le-bone  Fields,  was  inffituted  in  1745  :  it  is  un¬ 
der  the  direction  of  a  prefident,  five  vice-prefidents,  two  treafurers, 
and  a  committee  of  the  governors  ;  the  qualification  for  a  governor 
is  an  annual  fubfcription  of  three  guineas,  and  of  a  governor  for 
life  thirty  guineas  at  one  payment.  The  lying-in  ward  in  this  hoj- 
pital  has  no  communication  with  thofe  of  the  lick  and  lame.  The 
patients  are  vilited  by  four  phvficians,  two  men-midwivcs,  and 
four  furgeons.  The  domefiic  officers  are  a  houfe-furgeon,  chaplain, 
fecretary,  Colledtor,  apothecary,  and  two  matrons  or  midwives. 
The  day  for  admiflion  of  patients  is  Tuefday. 

The  Britifh  lying-in  bojpital  for  married  women,  in  Brownlow- 
ftreet,  Long-acre,  was  inltituted  in  1749.  T  his  hojpitalis  governed 
by  a  prefidenr,  four  vice-prefidents,  a  treafurer,  and  a  committee  of 
fifteen  governors,  who  meet  every  Friday  to  receive  the  women 
recommended,  and  to  diredl  the  ordinary  affairs  of  the  houfe.  The 
qualification  of  an  annual  governor  is  a  fubfcription  of  three  guineas 
or  upwards  per  annum ,  and  of  a  perpetual  governor  a  fingle  payment 
of  thirty  guineas.  This  bojpital  is  occafionally  vifited  by  two  phy- 
ficians,  and  two  furgeons  :  and  it  is  provided  with  an  apothecary, 
chaplain,  fecretary,  matron  and  midwife,  fix  nurfes,  andfixty-two 
beds.  Four  female  pupils,  being  widows  or  married  women,  not 
lefs'than  twenty-five  years  of  age,  and  of  approved  character,  are 
permitted  to  attend  this  bojpital,  for  inftrudiion  in  midwifery,  and 
have  a  right  to  (lay  in  the  bojpital  fix  months.  They  are  to  board  in 
the  bojpital,  and  dine  at  the  iteward  and  matron’s  table  ;  and  on  leav¬ 
ing  the  bjpital to  receive  certificates  of  their  qualification.  The  ex- 
pences  of  inltrudfion  and  board  are  fettled  by  a  general  court. 

The  city  of  London  lying-in  bojpital  for  married  women,  in  the  City- 
road,  was  inftituted  in  1750.  The  government  of  this  bojpital  is 
referred  to  a  prefident,  four  vice-prefidents,  and  a  treafurer,  chofen 
annually  from  among  the  governors  and  feledt  committees.  The 
fubfcription  of  twenty  guineas  conftitutes  a  governor  for  life  ;  thofe 
who  fubfcribe  five  guineas,  or  three  guineas  per  annum,  are  gover¬ 
nors  fo  long  at  they  continue  their  fubfcription,  and  may  recom¬ 
mend  one  pregnant  woman  at  a  time.  A  general  court  is  held  four 
times  a  year,  which  appoints  a  houfe-committee,  confiftingof  thir¬ 
teen  governors,  who  meet  every  Tuefday  to  receive  and  difcharge 
women,  &c.  This  hofpital  is  vifited  by  a  phyfician  in  ordinary, 
men-midwives,  and  two  furgeons.  It  is  alfo  provided  with  an  apo¬ 
thecary,  chaplain,  fecretary,  matron  or  midwife,  and  a  fufficient 
number  of  nurfes  and  fervants. 

The  ITeJminJier  new  lying-in  bojpital,  on  the  Surry  fide  of  Weft- 
minfier  bridge,  was  inltituted  by  fubfcription  in  the  year  1765.  It 
is  governed  by  a  prefident,  fix  vice-prefidents,  and  a  committee  of 
governors.  It  is  attended  by  two  men-midwives,  a  confulting  phy¬ 
fician,  two  fuperintendant  apothecaries,  and  a  furgeon.  The  offi¬ 
cers  are  a  fecretary,  receiver,  and  matron  or  midwife. 

Hospital,  Magdalen ,  in  St.  George’s  Fields,  was  inftituted  in 
the  year  1758,  for  the  relief  and  reformation  of  proftitutes.  The 
•queen  is  patronefs  of  this  charity  ;  it  is  under  the  diredtion  of  a  pre¬ 
fident,  fix  vice-prefidents,  treaf  urer,  and  committee  of  thirty  gover¬ 
nors.  It  is  attended  by  a  phyfician,  two  furgeons,  and  two  apo¬ 
thecaries.  The  domeftic  officers  are  a  chaplain,  fteward,  fecretary, 
matron  and  alfiftant,  and  meffenger  and  afliftant.  Twenty  guineas 
•conftitute  a  governor  for  life,  and  an  annual"  fubfcription  of  five 
guineas  is  a  qualification  for  a  governor  for  one  year,  which  fubfcrip¬ 
tion,  when  it  amounts  to  twenty-five  guineas,  qualifies  a  governor 
for  life.  In  twenty-one  years,  viz.  from  Aug.  xo,  1758,  to  Dec.  25, 
•1779,  there  have  been  admitted  into  this  bojpital  1929,  of  which 
number  1209  have  been  reconciled  to,  and  received  by  their  friends, 
or  placed  infervice  in  refpettable  families,  and  to  trades. 

Hospital,  Mijericordia,  in  Goodman’s  Fields,  waseftabliffied 
■by  fubfcription,  in  1774,  for  the  cure  and  relief  of  indigent  perfons 
affli&ed  with  the  venereal  difeafe.  It  is  under  the  dire&ion  of  a 
prefident,  four  vice-prefidents,  treafurer,  and  governors.  It  is  at¬ 
tended  by  a  phyfician,  and  two  furgeons  :  the  officers  are  a  chaplain, 
fecretary,  clerk*  apothecary,  and  matron. 

Hospital,  St.  Peter's ,  at  Newington-Butts,  was  ere  died  by  the 
company  of  Fifhmongers,  by  virtue  of  letters  patent  of  king  James 
1.  in  1618,  for  the  reception  of  divers  of  their  poor  members,  who 
had  penfions  bequeathed  them  by  the  wills  of  fome  of  their  com¬ 
pany. 

Hospital,  Royal ,  fordifabled  foldiers,  commonly  called  Chelfea 
College.  s  •  J 

It  was  founded  byking  Charles  II.  carried  on  by  king  James  II. 
t  and  fimfhed  by  king  William  and  queen  Mary. 

•  The  building  is  very  fpacious  and  magnificent.  The  number  of 
ordinary  penfioners  is  476 ;  befides  the  officers  and  fervants  in  the 
houfe  ;  the  out  or  extraordinary  penfioners  are  alfo  very  numerous  • 
.and  thefe,  upon  occalion,  do  duty  in  the  feveral  garrifons,  from 

whence  draughts  are  made  for  the  army,  &c. 

The  penfioners  are  all  provided  with  clothes,  *diet,  waffiing, 
lodging,  and  firing ;  and  have  one  day’s  pay  in  every  week  for  fpend- 
mg  money.  r 

1  he  qualifications  required  to  be  admitted  of  this  body,  are  that 

•  the  candidate  bring  a  certificate  from  hisfuperior  officer,  that  he  has 

•  been  maimed  or  difabled  in  the  fervice  of  the1  crown  ;  or  that  he  has 
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ferved  the  crown  twenty  years,  which  m.uft  be  made  appear  by 
mufter-rolls.  . 

To  defray  the  charges  of  this  bojpital,  there  is  a  confiderable  fum 
paid  yearlv  out  of  the  poundage  ot  the  army  ;  befide  One  day’s  pay 
of  each  officer,  and  each  common  foldier,  every  year,  which,  in 
time  of  war,  amounts  to  a  very  confiderable  fum. 

For  the  adminiftration  of  this  bojpital  there  are  commiffioners,  a 
governor,  a  lieutenant  governor,  an  adjutant,  two  chaplains,  a  phy¬ 
fician  and  furgeon,  See.  ■ 

Hospital,  Scot’s ,  or  Corporation,  was  formed  for  the  relief  of 
the  aged  and  neceffitous  poor  of  Scotland,  within  the  cities  of . 
London  and  Weftminfter,  and  incorporated  by  charter  in  1663, 
which  was  confirmed  by  letters  patent  of  Charles  II.  in  1666,  by 
the  appellation  of  the  Scots  bojpital  of  king  Charles  II.  to  be  governed 
by  eight  Scotfmen,  who  were  allo/wcd  to  elcdl  thirty-three  affiftants, 
and  to  purchafe  in  mortmain  400/.  per  annum,  above  the  annual 
fum  mentioned  in  the  firft  charter.  This  corporation  has  a  hall 
in  Black-Friars  :  the  officers  belonging  to  it  are  a  treafurer,  regifter, 
two  ftevvards,  and  a  beadle ;  and  the  fum  annually  diffiurfed  by  the 
fociety  is  about  600/. 

Hospital,  Small-Pox,  or  Hospital  for  relieving  poor  people 
afflidlecj  with  the  fmall-pox,  and  for  inoculation,  was  inftituted  by 
voluntary  fubfcription  in  the  year  1746.  This  bojpital  conliftsof 
two  houfes,  at  a  due  diftance  from  each  other,  in  airy  fituations. 
The  houfe  for  preparing  patients  for  inoculation  is  at  Pancras,  and 
that  for  receiving  them  when  ffie  difeafe  appears,  and  for  accom¬ 
modating  patients  who  have  it  in  the  natural  way,  is  in  Cold-bath 
Fields.  The  king  is  the  patron  of  this  bojpital ,  and  it  is  under  the 
fubordinate  government  of  a  prefident*  four  vice-prefidents,  a  trea¬ 
furer,  and  a  committee  of  thirteen  governors,  chofen  at  general 
courts,  which  are  held  half-yearly.  Thirty  guineas  conftitute  a 
governor  for  life,  and  five  guineas  per  annum  a  governor  during 
fuch  fubfcription.  Every  governor  is  intitled  to  have  one  patient 
in  the  houfe  for  inoculation,  and  one  in  the  houfe  for  the  natural 
way,  at  the  fame  time.  Patients  in  the  natural  way  are  received 
every  day,  whenever  there  are  vacancies;  and  thofe  for  inoculation 
are  alfo  received  every  day,  provided  they  come  before  nine  in  the 
morning.  The  hofpital  is  under  the  medical  care  of  a  phyfician  ; 
and  each  houfe  has  it’s  apothecary  and  matron,  and  proper  nurfes. 
From  the  annual  ftate  of  this  bojpital,  it  appears,  that  there  have 
been  received  into  the  houfe  for  the  natural  way,  from  September 
26,  1746,  to  the  24th  of  March,  1780,  14833  patients  ;  and  there 
have  been  inoculated  to  theTamc  period  18716. 

Hospital,  St.  Thomas's,  in  Southwark,  is  eftabliffied  for  the 
fame  purpofes  as  that  of  St.  Bartholomew. 

The  annual  diffiurfements  of  this  bojpital  are  about  8000/.  the  go¬ 
vernors  of  this  bojpital  are  the  lord  mayor  and  court  of  aldermen,  and 
the  number  of  others,  who,  on  receiving  a  governor’s  ftaff,  give  a 
benefa&ion  of  50/.  or  upwards,  is  unlimited  ;  but  it  is  commonly 
between  four  and  five  hundred.  Their  officers  and  fervants  are 
a  prefident,  treafurer,  hofpitaller  or  chaplain,  three  phyficians, 
apothecary,  &c.  The  houfe  contains  eighteen  wards,  and  485  beds. 

Hospitals,  camp,  are  either  general  or  regimental. 

The  general  hofpitals  are  of  two  kinds,  viz.  the  flying  bojpital,  at¬ 
tending  the  camp  at  fome  convenient  diftance,  and  the  ltationary 
bojpital,  which  is  fixed  to  one  place.  In  the  choice  of  both.  Dr. 
Pringle  thinks,  it  will  be  better  to  have  them  in  towns  than  villages, 
as  the  former  will  afford  larger  wards,  befides  more  of  other  conve- 
niencies  :  thefe  wards  ftiould  be  as  airy  as  poffible. 

Regimental  hojpitals  are  of  the  greateft  importance,  and  therefore 
fhould  be  fupplied  with  blankets  and  medicines  from  the  public 
ftores,  with  an  allowance  alfo  for  nurfes  and  other  neceffaries. 
Nor  are  they  to  be  maintained  in  the  field  only,  but  alfo  in  winter 
quarters,  as  there  will  always  be  a  great  many  more  fick  than  can 
be  taken  care  of  in  the  general  hofpital. 

Barns,  (tables,  granaries,  and  other  out-houfes,  but  above  all, 
churches,  make  the  beft  hojpitals,  from  the  beginning  of  June  to 
O  dtober. 

Hospital  -/ever ,  a  name  given  to  the  malignant  catarrhal Jever, 
as  being  frequent  in  hojpitals.  See  Fever. 

This  fort  of  fever,  according  to  Dr.  Pringle,  may  be  owing  to  a 
great  many  concurring  caufes,  but  the  principal  are  foul  and  putrid 
air,  occafioned  by  filth  and  impurity  of  any  kind.  'Hence  it  is  no 
wonder  that  it  prevails  in  mavffiy  countries  after  hot  feafons,  and 
in  populous  cities  ;  efpecially  if  low,  and  ill  aired,  unprovided 
with  common  fewers,  or  where  the  ftrects  are  narrow  and  foul,  the 
houfes  dirty,  water  fcarce,  and  where  jails  or  hojpitals  are  crouded, 
and  not  ventilated  and  kept  clean;  when  in  fickly  times  the  burials 
are  within  the  town,  and  the  bodies  not  laid  deep  ;  when  flaughter- 
houfes  are  alfo  within  the  walls  ;  or  when  dead  animals  or  offals  are 
left  to  rot  in  the  kennels,  or  on  dunghills  ;  when  drains  are  not 
provided,  to  carry  off  any  large  body  of  ftagnating  or  corrupted 
water,  i/i  the  neighbourhood  ;  when  fleffi  meats  make  the  greateft 
part  of  the  diet,  without  a  proper  mixture  of  bread,  greens,  wine, 
or  other  fermented  liquors  ;  from  the  ufe  of  old  and  mufty  grain, 
or  what  has  been  damaged  by  a  wet  feafon  ;  or,'laftly,  when  the 
fibres  arc  relaxed  by  immoderate  warm  bathing. 

When  the  difeafe  comes  on  flowlv,  the  fymptons  are  fmall  in¬ 
terchanges  of  heats  and  cold,  trembling  of  the  hands,  interrupted 
fleep,  &c.  But.  when  it  advances  faft,  the  above  fymptoms  are  all 
in  a  higher  degree;  and  befides  thefe,  the  patient  is  afflidfed  with 
great  laflitude,  a  11;  ufca,  pains  in  the  back,  a  conftant  pain  and 
confulion  in  the  head,  a  dejcdlion  of  fpirits,  and  an  uncommon 
tremor  of  the  hands. 

1  he  method  of  cure  varies  according  to  the  ftate  of  the  difeafe, 
w'hich  may  be  diltinguiffied  into  three  periods  ;  the  firft  continuing 
as  ong  as  theperfon  is  able  to  go  about ;  the  fecond  beginning  with 
-  >  his 
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his  confinement,  and  the  third  when  the  pulfe  finks  and  a  fiupor 
Comes  on. 

In  the  firft,  as  well  as  in  the  other  periods,  the  cure  is  principally 
to  be  aimed  at  by  removing  the  patient  out  of  the  foul  air.  When 
this  cannot  be  done,  the  ward  or  room  fiiould  bepurified  by  making 
a  fucceflion  of  air  by  means  of  fires,  or  letting  it  in  by  doors  and 
windows,  or  diffufing  the  fleams  of  vinegar. 

The  next  thing  to  be  done,  is  to  promote  a  diaphorefis,  which,  . 
in  this  period,  fiiould  only  be  attempted  by  mild  fudorifics,  as  the 
fpiritus  Mindereri. 

When  the  fever  is  confirmed,  contrayerva  powders,  with  nitre, 
camphor,  the  common  ptifan  acidulated,  and  luch  medicines  as  are 
good  in  inflammatory  cafes,  ought  to  be  given.  Coliivenefs  is  to 
be  prevented  by  emollient  clyfters.  But  opiates  are  dangerous,  both 
in  this  and  the  third  flage,  in  which  the  pulfe  finks,  and  ltupor  is 
greater,  a  delirium  impends,  and  petechite  often  appear.  When 
this  is  obferved  to  be  the  cafe,  the  nitre  and  diaphoretic  medicines 
are  to  make  room  for  a  decoftion  of  fnake-root,  to  which  a  fmall 
quantity  of  ftrong  water  may  be  added.  It  may  alfo  be  given  in 
fubftance  from  two  to  four  fcruples  a  day,  with  fenlible  good  effects. 
Towardsthe  decline  of  the  fever,  an  equal  quantity  of  Peruvian  bark 
may  be  joined  witn  the  root.  Wine  is  alfo  an  excellent  cordial  at 
this  period,  and  may  be  given  either  made  into  whey,  or  added  to 
the  panada,  which  was  the  only  food  allowed  to  the  lick.  It  may  be 
taken  from  half  a  pint  to  a  quart  a  day,  according  to  the  firengthof 
the  patient.  Perhaps  there  is  no  rule  of  more  importance,  than  to 
give  ftridl  charge  to  the  attendants  ol  the  fick,  never  to  let  the  pa¬ 
tient,  when  low,  remain  above  two  or  three  hours  without  taking 
fomething  cordial  and  nourifhing.  But  however  necefiary  wine,  vo¬ 
latiles,  and  other  condials  are,  in  this  low  hate  of  the  fever,  it  ought 
to  be  remembered,  that  they  mull  never  be  given  with  an  intention 
to  force  a  fweat,  but  only  as  antifeptics,  and  tofupport  the  vis  vita. 
If  there  be  danger  of  a  phrenitis  coming  on,  it  will  be  proper  to 
call  in  the  afliltance  of  epifpaftics.  Sinapifms  too  may  be  ufed  when 
the  pulfe  is  greatly  funk.  It  a  diarrhoea  comeson  in  the  decline  of 
the  fever,  it  is  to  be  moderated  by  adding  a  few  drops  of  thetinflura 
thebaica  to  the  full  quantity  of  the  alexipharmic  decoClion  ;  or  by 
giving  a  fpoonful  or  two  of  an  aftringent  mixture.  In  proportion, 
however,  to  the  putrid  nature  of  the  ftools,  aftringents  are  to  be  ufed 
with  the  more  caution.  When  the  fever  isover,  there  are  few  but 
complain  of  a  vertigo,  and  want  of  reft  ;  a  continuation  of  the  deat- 
nefs,  and  other  nervous  lymptoms,  are  frequently  the  confequence  of 
great  lownefs  ;  in  which  caie,  the  pilulas  Matthaei  are  to  be  given  at 
night,  with  analeptics  and  medicines  of  the  ftrengthtning  kind. 

fiOSPI  1  ALER,  one  thatentertainsandprovides  forpoor  people, 
travellers,  &c. 

T  he  appellation  is  chiefly  given  to  certain  communities  of  reli¬ 
gious  ;  as,  the  hojpitalers  of  Eifefort  in  Ellex,  inlfituted  to  take  care 
of  lepers  ;  hojpitalers  of  St.  John  Baptift,  of  Coventry  •  hojpitalers  of 
St.  Julian  ;  holpitalers  of  St.  Leonard,  at  York,  &c. 

Hospitalers,  Huspitalarii,  more  particularly  denote  an 
order  of  religious  knights,  who  built  an  hofpital  at  Jerulalem, 
wherein  pilgrims  were  received.  See  Knights  oj  Malta. 

HOSPI  PALI!  Y,  in  ethics,  the  virtues  exercifed  in  the  recep¬ 
tion  and  entertainment  of  ltrangers  or  foreigners.  The  hojpitality  of 
Bernard  Gilpin,  retfor  of  Houghton  le  Spring,  in  the  reign  of  Q. 
Elizabeth,  was  the  admiration  of  the  whole  country.  He  fpent  in 
his  family,  every  fortnight,  40  bufhels  of  corn,  20  bufhels  of  malt, 
and  a  whole  ox,  befides  a  proportionable  quantity  of  other  kinds  of 
provifions.  Strangers  and  travellers  found  a  cheerful  reception,  and 
even  their  hearts  had  fuch  care  taken  of  them,  that  it  was  humour- 
oully  laid,  “  If  a  horfe  was  turned  loofe  in  any  part  of  the  country, 
it  would  immediately  make  it’s  way  to  the  redtor  of  Houghton.”  His 
living  amounted  only  to  400/.  a  year. 

HOSP1TIUM,  inn  ;  a  term  peculiarly  ufed,  in  our  law-books, 
foran  inn  oj  court.  It  alfo  denotes  a  little  convent,  for  the  recep¬ 
tion  of  ftrangers  and  travellers. 

HOSPODAK,  a  title  borne  by  the  princes  of  Walachia  and  Mol¬ 
davia,  w'ho  receive  the  mveftiture  of  their  principalities  from  the 
grand  fignor.  He  gives  them  a  veft  and  ftandard  :  they  are  under 
his  protection,  and  obliged  to  ferve  him,  and  he  even  fometimes  de- 
pofes  them  ;  but  in  other  refpedlsthey  areabfolute  fovereigns  within 
their  own  dominions. 

HOST,|Hospes,  a  term  of  mutual  relation,  applied  both  to  a 
perfon  who  lodges  and  entertains  another,  and  to  the  perfon  thus 
lodged,  See.  Thus  the  innkeeper  fays,  he  has  a  good  hojl ,  in  fpeak- 
ing  of  the  traveller  who  lodges  with  him;  and  the  traveller  again 
fays,  he  has  a  kind  hojl,  in  (peaking  of  his  landlord. 

Host  is  alfo  ufed  by  way  of  abbrevation  for  hostia,  a  victim, 
or  facrifice,  offered  to  the  Deity. 

Host,  or  Hoast,  is  chiefly  ufed  in  the  Romifh  church,  for  the 
body  of  Jefus  Chrift,  contained  under  the  fpecies  of  bread  and  wind, 
which  is  offered  up  every  day,  a  new  hojl ,  or  facrifice  in  the  rmfs. 
Pope  Gregory  IX.  firlt  decreed  a  bell  to  be  rung,  as  the  fignal  for 
the  people  to  betake  themfelves  to  the  adoration  of  the  hojl. 

HOSTAGE,  formed  ot  hojl,  and  that  of  hojpcs,  a  perlon  left  as 
furety  for  the  performance  of  the  articles  of  a  treaty. 

When  two  enemies  enter  into  a  treaty,  or  capitulation,  they  com- 
monlygive/w/?fl£«oneach  fide,  asfureties  for  the  execution  of  what 
is  contained  therein.  An  hojlage  becomes  either  a  principal,  or  an 
acceffary,  according  to  the  ltate  of  the  cafe.  He  is  only  an  acccf- 
fary,  when,  for  inftancc,  a  prince  promifes  fidelity  to  another,  and 
gives  uphis  l’on,  or  fome  other  great  lord,  to  affure  his  engagement, 
without  any  farther  ftipulation.  For  here,  if  the  prince  tail  of  his 
word,  the  bojtage  is  no  ways  accountable  for  it.  An  hojiage  becomes 
a  principal,  when  it  is  cxprefsly  lfipulated,  that  he  fhall  be  anfwera- 
ble  for  the  event :  for  example,  if  a  city  engage  tofurrender,  in  cafe 
it  be  not  relieved  in  fo  many  days,  and,  to  fecure  the  engagement. 
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give  hojl  ages,  thefe  hojlages  are  what  a  furety  is  to  a  creditor  for  the 
debt  ot  his  principal. 

An  hojl  age  given  for  another  perfon  becomes  free  when  that  per¬ 
fon  dies.  Hojlages  ought  not  to  be  put  to  death,  unlefs  guilty  of 
fome  particular  crime, 

HOSTEL,  or  .Hotel,  a  French  term,  anciently  fignifving  a 
houfe,  dwelling-place,  or  fpacious  houfe  of  entertainment. 

It  is  more’  commonly  ufed  for  the  palaces  orhoufes  of  the  king, 
princes,  and  great  lords. 

Hetel-dieu  is  a  common  name  for  the  chief  hofpital  for  the  recep¬ 
tion  of  fick  perfons,  in  moll  of  the  cities  of  France. 

HO  l  -beds.  I  he  method  ot  making  a  hot-bod of  tanner’s  bark  is 
as  follows  :  dig  a  trench  about  three  feet  deep,  if  the  ground  is  dry  ; 
but  if  wet,  it  mult  not  be  above  a  foot  deep  at  moll,  and  mufl  be 
railed  two  feet  above  the  ground.  The  length  mult  be  proportioned 
to  the  frames  intended  to  cover  it,  but  it  Ihnuld  neverbe  lets  than  ten 
or  twelve  feet,  and  the  width  not  Ids  than  fix.  The  trench  fhouid 
be  bricked  up  round  the  (ides  to  the  above-mentioned  height  of  three 
feet,  and  filled  in  tbefpiing  with  frefh  tanner’s  bark  that  has  been 
lately  drawn  out  of  their  vats,  and  lias  lain  in  a  round  heap,  for  the 
moillurc  to  drain  out  of  it,  only  three  or  four  days  :  as  it  is  put  in, 
gently  beat  it  down  equally  with  a  dung-fork,  but  it  mull  not  be 
trodden,  which  would  prevent  it’s  heating,  by  fettling  it  too  clofe  : 
then  put  on  the  frame,  covering  it  with  glalies,  and  in  about  ten  days 
or  a  fortnight,  it  will  begin  to  heat,  at  which  time  plunge  your  pots 
of  plants  or  feeds  into  it,  obfervmg  not  to  tread  down  the  bark  in 
doing  it.  Refer  to  Syftem  of  Gardening,  p.  977. 

Hot -houje,  in  the  fait  works,  the  place  where  they  dry  the  fait 
after  it  is  taken  out  of  the  boiling-pan. 

Hot  /hoots,  or  Ho  vilses,  a  fort  of  factitious,  or  compound  fire, 
made  of  a  third  part  of  any  coal,  pit,  fea,  or  charcoal,  mixed  with 
two  thirds  of  loam.  This  mixture  is  ufed  in  fome  parts  to  fiacken 
the  impetuous  devouring  of  the  fire,  and  keep  coals  from  confumintr 
too  faft.  b 

HOTCH-POTCH,  or  Hodge-Podge,  a  Flemifti  medley  difh, 
made  of  flefh  cut  in  pieces,  and  fodden  with  herbs,  roots,  Sec. 

'  Hotch-Pot,  in  law,  fignifies  a  mixture  or  blending  of  lands, 
given  in  marriage,  with  other  lands  in  fee  accruing  by  defeent. 
Thus,  a  man  feifed  of  thirty  acres  of  land  in  fee,  hath  two  daugh¬ 
ters,  and  gives  with  one  of  them  ten  acres  in  frank-marriage,  and 
dies  feifed  of  the  other  twenty.  If  now,  (he  that  is  thus  married 
will  have  any  part  of  the  twenty  acres,  (he  muft  put  her  lands  given 
in  frank-marriage  in  hotch-pot,  that  is,  (he  mult  retufe  to  take  the 
foie  profits  of  the  ten  acres,  butfuffer  them  to  be  mingled  with  the 
other  twenty,  fo  that  an  equal  divifion  maybe  made  of  the  whole 
thirty  between  her  and  her  filter.  Thus,  tor  her  ten  acres  tire  will 
be  intitled  to  fifteen. 

HOT  1  ENT  OTS,  or  Cajfres,  inhabitants  of  the  Cape  of  Good 
Hope,  the  mod  fouthern  promontory  of  Africa.  They  confilt  of 
fixteen  nations,  fubject  to  the  Dutch,  but  governed  by  their  own 
laws.  They  are  black;  and  in  their  flat  notes,  thick  lips,  ana  hair, 
refemble  the  negroes.  Both  fexes  are  clothed  with  fheep-lkins :  the 
women  greafe  their  faces,  necks,  and  naked  parts  of  their  bodies 
with  mutton  fuet,  in  order  to  heighten  their  charms,  by  making 
themfelves  fhine. 

FlOFTS,  or  Hutts,  pounces,  and  round  balls  of  leather  fluffed 
or  tied  on  the  fharpendsof  fighting-cock  fpurs,  to  keep  them  from 
hurting  one  another  in  sparking,  or  breathing  themlelves. 

HOVEL,  a  covering  or  (belter  for  cattle,  made  of  hurdles  or  the 
like,  or  any  other  mean  building. 

HOVELING,  in  architecture,  is  a  method  of  working  up  the 
fidesof  a  chimney,  and  covering  the  top  with  tiles  or  bricks,  fet  up 
in  a  pyramidical  form,  fo  that  the  (moke  may  efcape  below  the  cur¬ 
rent,  when  the  wind  makes  over  the  chimney,  or  againlt  any  one 
fide  of  it. 

HOVEN,  a  difeafe  incident  to  horned  cattle,  on  eating  too 
greedily  of  green  clover.  It  confifts  of  a  fuelling  in  the  paunch, 
which,  without  fpeedy  relief,  proves  fatal.  Tl.e  fureft  an  i  (peedieft 
method  of  relief  is,  that  of  making  an  incifion  into  the  paunch  of 
the  beaft,  by  which  means  the  wind,  that  caufed  the  fwelling,  will 
efcape  through  the  orifice,  and  the  animal  recover.  This  operation 
is  performed  with  a  penknife,  the  blade  of  which  fhould  be  pufhed 
in,  till  wind  be  perceived  to  iffue  out  :  the  blade  may  be  five  inches 
long,  fliarp  at  the  point,  but  enlarged  and  rounded  off  at  the  edges 
towardsthe  flrank,  and  penetrated  quite  to  the  hilt.  The  wounds 
thus  made  fhould  not  be  fown  up,  as  they  will  foon  heal,  provided 
that  the  knife  does  not  penetrate  too  near  the  hip-bone:  it  is  there¬ 
fore  proper  to  feel  for  the  fhort  ribs  defore  the  puncture  is  made, 
and  to  pals  the  knife  as  near  the  center  as  poflible  between  thefe  ribs 
and  the  hip-bone.  It  is  alfo  advifeable,  as  foon  as  the  beaft  is  relieved 
of  his  wind,  to  throw  up  a  proper  clyfter,  as  hot  as  he  can  bear  it. 

HOUGH,  ham,  in  the  manege,  the  joint  of  the  hind  leg  of  a 
heart,  which  connects  the  thigh  to  the  leg.  See  Ham. 

To  Hough,  or  cut  the  houghs,  is  to  ham-ftring,  or  to  difablc  by 
cutting  the  linews  of  the  ham. 

Hough,  bony,  is  a  hard,  round  fwelling,  or  tumour,  growing  upon 
the  tip  or  elbow  of  the  hough. 

It  generally  proceeds  from  fome  ftroke  or  bruife  ;  and  if  neglected 
till  the  lubliance  of  the  fwelling  becomes  hard,  like  glue,  it  proves 
difficult  to  cure. 

HOUND,  a  hunting  dog,  of  which  there  arc  fevcral  forts,  as 
the  grey-hour.d,  gaze-hound,  Sec. 

1.  Th e  grey-hound  is  valued  for  his  fwiftnefs,  rtrength,  and  faga- 
city  in  purluing  the  game.  Thofe  of  the  belt  lurt  have  a  long  buoy, 
a  (harp  head,  lparkling  eyes,  and  long  mouth,  and  (harp  teeth  ;  little 
ears  with  thin  griltles  ;  a  ftraic,  broad,  and  ltroug  breatt ;  his  legs 
long,  and  his  belly  fmall  ;  with  broad  lhoulders,  round  ribs,  fleiny 
buttocks,  but  not  fat,  and  a  long  tail. 

The 
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THe  heft  time  to  try  and  train  grey-hounds  to  the  game,  is  at 
twelve  months  old  :  they  fhould  be  kept  in  a  flip  while  abroad,  ti 
they  can  fee  their  courfe:  and  a  young  dog  fhould  not  be  run  til 
the  fame  has  been  a  confiderable  time  on  foot,  left  being  over-greedy 
of  the  prey,  he  (train  his  limbs.  The  huntfman  is  to  lead  him  on 
his  left  hand,  if  he  be  on  foot,  and  on  the  right  if  on  horfeback. 
For  the  method  of  entering  grey -hounds,  fee  the  article  Entrance 

of  hounds.  ,  ,  ' 

The  (trey-hound ought  to  be  courfed  three  times  a  week,  and  re¬ 
warded6  with  blood,  which  will  encourage  him  to  profecute  his 
trame ;  but  forget  not  to  give  the  hare  all  the  juft  advantage,  that 
the  <trey-hound  may  fhiw  Ins  utmoft  ftrength  and  (kill  before  he  reap 
the  benefit  of  his  labour.  If  he  kill,  take  the  hare  from  him, 
and  cleaning  his  chaps  from  the  hare’s  wool,  give  him  the  liver 
and  lights:  then  taking  him  up  in  your  Ieafh.lead  him  home,  wafh 
his  fee't  with  butter  and  beer,  put  him  into  his  kennel,  and  half  an 
hour  after  feed  him.  Upon  the  courfing  days  give  him  a  toaft  of 
butter  or  oil,  in  the  morning,  and  nothing  elfe,  and  then  kennel  him 
*  till  he  go  to  the  courfe.  ' 

In  the  breeding  of  grey -hounds  it  fhould  be  obferved,  that  the 
belt  dog  upon  an  indifferent  bitch  will  not  get  fo  good  a  whelp 
as  an  indifferent  dog  upon  the  beft  bitch;  that  the  dogs  and  bitches 
ou"ht,  as  near  as  poffible,  to  be  of  an  equal  age,  and  not  to  exceed 
four  vears  old:  however,  excellent  whelps  are  frequently  produced 
bv  breeding  with  a  young  dog  and  an  old  bitch. 

The  general  food  of  a  grey-hound  ought  to  be  chippings  or  rafp- 
ings  of  bread,  foft  bones  and  griftles  ;  the  chippings  fhould  be 
fealded  in  beef,  mutton,  veal,  or  venifon  broth,  and  when  it  is 
prclty  cool,  made  to  float  in  good  milk  ;  and  if  this  be  given  him 
morning  and  evening,  it  will  keep  him  in  a  good  ftate  of  body. 

♦  But  if  he  be  poor,  fickly,  or  weak,  take  a  fheep’s  head  with  the 
wool,  break  it  to  pieces,  and  boil  it  till  it  is  very  tender,  and,  thick¬ 
ening  the  broth  with  oatmeal,  feed  your  dog  with  the  meat  and 
broth  morning  and  evening.  If  you  defign  your  grey-hound  fora 
wager,  give  him  the  following  diet-bread  :  Take  half  a  peck  of 
wheat-flour,  and  thefame  quantity  of  oat-meal, and  having  feattered 
in  it  an  indifferent  quantity  of  liquorice  and  annifeeds,  knead  it  up 
with  the  whites  of  eggs,  and  bake  it  infmall  loaves,  then  foak  it  in 
beef  or  other  broths,  and  having  walked  and  aired  him,  half  an  hour 
after  fun-rife,  and  half  an  hour  after  fun-fet,  give  him  fome  of  it  to 
eat. 

2.  The  gaze-hound ,  or  gafi-hmmd,  makes  more  ufe  of  his  fight 
than  of  his  nofe.  Such  dogs  are  much  ufed  in  the  north  of  Eng¬ 
land  :  they  are  fitter  in  an  open  champaign  country,  than  inbufhy 
and  woody  places.  If  at  any  time  a  well-taught  gaze-hound  takes 
a  wrong  way,  he  will  return  upon  a  fignal,  and  begin  the;  chace 
afrefb.  He  is  alfo  excellent  at  fpying  out  the  fatteft  of  a  herd, 
and,  having  feparated  it  from  the  reft,  will  never  give  over  the  pur- 
fuit  till  he  has  worried  it  to  death. 

V  g.  The  blood-hound  is  a  dog  remarkable  for  the  keennefs  of  his 
feent :  he  differs  from  the  Scots’  Jluck-hound  only  in  the  largenefs  of 
his  fize,  and  in  his  not  being  always  of  thefame  colour;  for  thefe 
hounds  are  fometimes  red,  (landed,  black,  white,  fpotted,  and  of  all 
the  colours  of  the  other  hounds.  Thofe  which  have  a  fquare  and 
flat  nofe  always  pointed  to  the  earth,  are  generally  thought  to  have 
the  beft  feent ;  they  fhould  likewifehave  a  fmall  head,  brilkeyes, 
long  ears  hanging  down,  his  legs  of  an  equal  length,  his  breaft  not 
deeper  than  his  belly,  and  his  tail  nimble.  He  follows  by  the  feent, 
feizes  with  great  fiercenefs,  will  not  quit  the  track  of  the  perfon  he 
purfues,  and  is  trained  to  the  fport  by  blood  ;  whence  the  name. 

The  blood-hound  feldom  barks,  except  in  the  chace,  and  on  being 
fet  on  bv  the  voice  of  the  huntfman,  feeks  about  for  the  game,  and 
not  only  keeps  to  it  while  it  is  living,  but  if  he  be  by  any  acci¬ 
dent  killed  or  wounded,  will  find  it  out  by  the  feent  of  the  blood 
fprinkled  on  the  ground.  _ 

4.  The  terrier,  or  tarrier,  only  hunts  the  fox  or  badger ;  being 
thus  called,  becaufe,  after  the  manner  of  a  ferret,  in  fearching  for 
conies,  he  leaps  into  the  ground,  and  affrights  or  attacks  the  bcafts, 
either  tearing  them  to  pieces,  or  hauling  them  out  by  force;  or,  at 
Jeaft,  driving  them  out  of  their  harbours  to  be  taken  in  a  net,  or 
otherwife. 

The  huntfmenhave  commonly  a  couple  of  terriers ,  that  they  may 
»  put  ind  frelh  one,  as  occafion  ferves,  to  relieve  the  other. 

The  time  of  entering  the  terrier  is  when  he  is  near  a  twelvemonth 
old  :  if  it  be  not  done  within  that  time,  he  will  hardly  be  brought 
to  take  the  earth.  This  entering  and  fleftiing  of  them  may  be  per¬ 
formed  feveral  ways.  Firft,  when  the  foxes  and  badgers  have  young 
cubs,  take  an  old  terrier,  fet  him  into  the  ground,  and  when  he  be¬ 
gins  to  bay,  hold  the  young  one  at  the  hole  or  mouth  of  the  earth, 
•  that  he  may  liften  and  hear  the  old  one’s  bay.  The  old  fox,  or 
badger,  being  taken,  fo  that  nothing  remains  within  but  the  cubs, 
couple  up  the  old  ones,  and  put  in  the  young  in  their  (leads,  encou¬ 
raging  them  by  crying,  to  him,  to  him.  If  they  take  any  cub  with¬ 
in,  let  them  do  with  it  what  they  lift  ;  not  forgetting  to  give  the  old 
terriers  their  reward,  which  is  blood  and  livers,  fried  with  eheefe, 
and  fome  of  their  greafe  ;  (hewing  them  alfo  heads  and  (kins  to  en¬ 
courage  them. 

Hound's  tongue,  cynogkfium,  in  botany,  a  genus  of  the  pentandria 
monogynia  clafs.  I  he  common  hound's  tongue  is  eafily  known  by 
the  whitifh  colour,  and  foftnefs  of  it’s  leaves,  the  beautiful  purple 
of  it’s  flowers,  and  it’s  difagrceable  fmell.  It  is  an  excellent  re¬ 
medy  in  catarrhs,  and  will  alone  often  cure  a  gonorrhoea  (implex. 
The  root  is  the  part  in  which  it’s  virtues  principally' refide.  Ex¬ 
ternally  it  is  ufed  as  a  vulnerary,  and  is  faid  to.cure  even  in  fero- 
phulous  cafes. 

.Hounds,  in  a  fhip,  are  thofe  parts  of  a  maft  head,  which  gra¬ 
dually  projed  on  the  right  and  left  fide,  beyond  the  cylindrical  or 
conical  furface,  which  it  preferves  from  the  partners  upwards. 
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The  hounds,  whofe  upper  parts  are  alfo  called  cheeks,  arc  ufed  as 
(boulders  to  fupport  the  frame  of  the  top,  together  with  the  top- 
maft  and  rigging  of  the  lower  maft. 

HOUR,  bora,  a  mcafure  of  time,  fome  part  of  a  natural  day, 
ufually  a  twenty-fourth  and  a  twelfth,  &c.  With  us  it  is  equal  to 
the  twenty-fourth  part  of  the  earth’s  diurnal  rotation.  Each  hour 
is  divided  into  fixty  minutes,  and  each  minute  into  lixty  feconds, 
&c.  Fifteen  degrees  of  the  equator  anfw>er  to  an  hour. 

The  ancient  Hebrews  did  not  divide  the  day  into  hours,  but  into 
four  parts,  as  morning,  high-day  or  noon,  midnight,  and  morning- 
watch.  In  the  New  Teftament  we  find  the  day  divided  into  twelve 
hours  ;  but  though  they  were  equal  to  each  other,  yet  they  were  un¬ 
equal  with  refped  to  the  different  feafons:  thus  the  twelve  hours 
or  the  longeft  day  in  fummer  were  made  longer  than  tbo(e  of  the 
(horteft  days  in  winter.  Herodotus  fays,  that  the  Greeks  learned 
from  the  Egyptians  the  method  of  dividing  the  day  into  twelve  parts, 
the  rife  of  which  cuftom  among  the  latter  w^s,  becaufe  their  priefts 
were  wont,  twelve  times  a  day,  to  cry  aloud  with  a  howling  noife 
to  their  cvnoccphalus,  and  Cicero  and  Marius  Vidorinushavc  taken 
notice  of  fuch  a  ceremony  to  Serapis. 

Cenforinus  obferves,  that  the  word  hour  was  not  known  among 
the  Romans  three  hundred  years  after  the  building  of  the  city,  as 
there  is  no  mention  madeofit  in  the  twelve  tables,  as  is  done  in  the 
other  laws  after  that  time  ;  before  which,  the  divifions  were  only 
before  and  after  noon.  The  divifion  of  the  day  and  night  info 
twenty-four  hours  wras  not  known  among  them  before  the  firft  Punic 
war.  They  divided  the  twelve  hours  of  the  day  into  four  parts, 
as  prime,  which  began  at  fix  o’clock  ;  third,  at  nine  ;  lixth,  at 
twelve;  and  ninth,  at  three.  They  alfo  divided  the  night  into  four 
watches,  each  watch  containing  three  hours. 

The  Turks  not  having  any  clock,  their  priefts,  flopping  their 
ears  with  their  fingers,  proclaim  with  a  very  loud  voice  from  the  top 
of  the  mofques,  the  cock-crow,  break  of  day,  noon-tide,  three 
o’clock,  and  the  twilight.  The  fame  cuftom,  wc  find^  prevailed 
among  the  Romans,  as  appears  from  Martial ; 

r  T 

Horas  quinque,  pucr,  nondum  till  nunciat. 

The  affronomersof  Cathaya,  &c.  (fill  retain,  according  toBifhop 
Beveridge,  thf  divifion  of  the  day  into  twelve  parts,  and  give  the 
name  of  fome  animal  to  each  hour. 

Equal  hours  are  the  twenty-fourth  part  of  a  day  and  night  precifelv, 
that  is,  the  time  wherein  15  0  of  the  equator  mount  above  the  ho¬ 
rizon  ;  they  are  alfo  called  equinoctial  hours,  as  being  meafured  on 
the  equinodial  ;  nn&afironctnical,  becaufe  ufed  by  aftronomers,  and 
reckoned  from  noon  in  a  continued  feries  of  twenty-four. 

Babylonijh  hours  are  equal  hours  reckoned  in  the  fame  manner 
from  fun-rife.  The  Italian  hours  are  alfo  equal  hours  reckoned 
in  the  fame  manner  too,  from  fun-fetting.  European  hours  are 
alfo  equal  hours,  reckoned  from  midnight;  12  from  thence  to  noon, 
and  12  more  from  noon  to  midnight.  JciviJh,  planetary,  or  ancient 
hours,  are  the  12th  part  of  the  artificial  day  and  night,  each  being 
divided  into  12  equal  parts.  Hence,  as  it  is  only  in  the  time  of 
the  equinoxes  that  the  artificial  day  is  equal  to  the  night,  it  is  then 
only  that  the  hours  of  the  day  arc  equal  to  thofe  of  the  night.  At 
other  times  they  will  be  always  either  increafing  or  decreasing. 
And  they  will  be  the  more  or  Iefs  unequal  according  to  the  obli¬ 
quity  of  the  fphere. 

Hours,  unequal,  or  temporary,  are  twelfth  parts  of  the  artificial 
day  and  night.  The  obliquity  of  the  fphere  renders  thefe  more  or 
lefs  unequal  at  different  times ;  fo  that  they  only  agree  with  the 
equal  hours  at  the  times  of  the  equinoxes. 

To  find  the  hour  of  the  day,  when  the  latitude  of  the  place,  the 
fun’s  declination,  and  his  altitude,  are  given.  Thus,  fuppofe  the'la- 
titude  is  51 0  32',  the  fun’s  declination  18°  north,  and  his  altitude 
40 °,  to  finff  the  hour  of  the  day. 

The  geometrical  folution  of  this  problem  is  performed  by  pro- 
jeding  ffereographically  on  the  plane  of  the  meridian  the  oblique 
angled  fpherical  triangle,  which  is  made  by  the  complement  of  the 
latitude,  the  complement  of  the  fun’s  altitude,  and  the  (un’s  dif- 
tance  from  the  elevated  pole.  Thus,  with  the  chord  of  6o°  ( Plate 
2°,  fig.  10),  draw  the  primitive  circle  ZONH  ;  quarter  it;  alfo 
draw  the  axis  PCP  through  the  poles,  and  the  equinodial  ZECQ_; 
likewife  the  parallel  of  declination  D©</  equal  180;  then  draw 
parallel  to  the  horizon  HO,  the  almacanter  or  parallel  of  the 
fun’saltitude  Aa=:400,  to  cut  the  parallel  of  the  fun’s  declination 
in  ©  the  place  of  the  fun  at  that  time.  Then  through  ©  draw  two 
great  circles,  one  through  Z  and  N  the  poles  of  the  horizon,  and  the 
other  through  P  and  P  the  poles  of  the  equinodial,  as  Z©N,  and 
P©  P:  which  form  the  oblique  angled  fpherical  triangle  PZ  O ,  and 
the  angle  ZP©,  meafured  on  the  line  of  half  tangents,  gives  the 
hour  of  the  day  from  twelve,  viz.  47°  2o/  equal  to  3  hours  9  mi¬ 
nutes  nearly,  or  to  51  minutes  after  eight  in  the  morning,  or  51 
minutes  before  four  in  the  afternoon.  But  by  fpherical  trigono* 
metry,  having  three  fides  given,  that  is  ZflP  38°  28'  the  comple¬ 
ment  of  the  latitude,  Z  O  500  o<f  the  complement  of  the  fun’s 
altitude,  and  P  O  720  oo'thc  fun’s  diftance  from  the  elevated  pole 
(which  is  the  declination  added  to  90%  when  the  latitude  and  de¬ 
clination  are  ofa  contrary  name;  but  if  of  one  name,  it  is  the  com¬ 
plement  of  the  declination) ;  and  the  angle  Z  P  O ,  the  hour  of  the 
day  is  found  by  cafe  11.  of  the  fpherical  trigonometry,  as  follows. 

Firft  add  the  complement  of  the  latitude,  complement  of  the  fun’s 
altitude,  and  the  fun’s  diftance  from  the  elevated  pole,  into  one 
fum.  Secondly,  from  that  half  fum  fubtrad  the  complement  of 
the  fun’s  altitude,  noting  the  half  fum,  and  the  remainder ;  then  the 
complement  arithmeticabof  the  fines  of  the  complement  of  the  lati¬ 
tude,  and  the  fun’s  diftance  from  the  pole,  and  the  fines  of  the  faid 
half  fum  and  remainder,  added  together;  the  line  of  half  this  fum, 
doubled,  and  fubtraded  from  180  degrees,  gives  the  hour  from  noon. 

Side 
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0  PCo.decl.  72°oo/  J 
IZ-GfGo.alr.  50°  00' 
Sum  is,  t6o°  28' 
Half  is,  8o°  1 4^ 


containing 


pi  /  S.  cn.  ar. — o. 206168 
"  \S-  co.  nr- —0.021794 

half  fum  Titles  8o°  i4'S. — 9.993660 
remainder  30°  14' S. — 9.702019 
fum  of  the  4. — 19. 9236.}! 


Co.  alt.  50°  oo'  fine  half  fum  1 — 9.961820 

Remainder  ~3^M?'  66°  2o'  J 

66°  2o/ 

Which  doubled  gives  13 2°  40' 

Ihrs  fubtra&ed  from  180°  oo'  leaves  470  2o/  equal  to  3  hours 
o' nearly,  the  fame  as  before. 

Bv  the  fame  operation  you  may  find  the  fun’s  azimuth  P  Z  Q>  U 
in  (lead  of  the  complement  of  the  fun’s  altitude  you  fubtrad  the  fun’s 
diilance  from  the  pole,  noting  the  half  fum  and  remainder  as  be¬ 
fore.  And  the  rule  will  hand  thus  ■,  to  the  complement  arithme¬ 
tical  of  the  fines  of  the  complement  of  the  latitude,  and  complement 
of  the  fun’s  altitude,  add  the  fines  of  the  aforefaid  half  fum  and  re¬ 
mainder  ;  then  the  line  of  half  the  total  of  thefe  four  doubled,  and 
taken  from  180  degrees,  gives  the  fun’s  azimuth  from  the  north,  in 
north  latitude,  and  fmm  the  Couth,  in  fouth  latitude. 

If  the  hour  of  the  night  is  required,  the  height  of  fomc  liar  mud 
be  taken.  And  it  is  found  bv  adding  to,  or  fubtrading  the  right 
afeenfion  of  that  (far  from  that  of  the  (un. 

HDurs,  bora,  in  the  Romifh  church,  are  certain  prayers  per-, 
formed  at  Hated  times  of  the  day  ;  as  matins,  vefpers,  lauds,  &c. 

Hour -circles,  or  Horary  circles,  in  aftronomv,  kc.  are  great 
circles,  meeting  in  the  poles  of  the  world,  and  eroding  the  equi¬ 
noctial  at  right  angles ;  the  fame  as  meridians.  Refer  to  Syltem  of 
Astronomy,  p  248.  The  planes  of  the  hour  circles  are  perpen¬ 
dicular  to  the  plane  of  the  equino&ial,  which  they  divide  into  24 
equal  parts. 

Hour  -glafs,  a  popular  kind  of  chronometer  or  clepfydra,  ferving 
to  meafure  time  by  the  defeent  or  running  of  fand  out  of  one  glafs 
veflel  into  another.  The  hour-glajfes  made  ofcgg-fhells  well  dried 
in  the  oven,  then  beaten  fine  and  lifted,  are  the  bell. 

HouR-//wr,  on  a  dial,  arc  lines  which  arife  from  the  interfedlions 
of  the  plane  of  the  dial,  with  the  feveral  planes  ot  the  hour-circles  of 
the  fphcrc,  and  therefore  mud  be  all  right  lines. 

HOURI’s,  a  Mahometan  term  for  the  females  defigned  for  the 
faithful  in  paradife  ;  which  are  not  the  fame  as  thofe  fh  y  have  lived 
with  on  earth,  but  formed  for  this  purpofc,  with  fingular  beauty, 
and  undecaying  charms. 

HOUSAGh,  a  fee  paid  by  a  carrier,  or  other  perfon,  for  laying 
up  goods  in  a  houfe. 

HOUSE,  domus,  an  habitation,  or  place  built  with  conveniences 
for  dwelling  in  ;  thus,  we  fay ,  a  town -houfe,  country -houfe,  kc. 

A  country  -houfe  is  the  villa  of  the  ancient  Romans,  the  quinta  of 
the  Spaniards  and  Portuguefe,  the  clolerie  and  cafftne  ofthe  French, 
and  the  vigna  of  the  Italians.  It  ought  always  to  haye  wood  and 
water  near  it ;  thefe  being  the  principal  beauties  of  a  rural  feat. 
The  trees  make  a  far  better  defence  than  hills,  as  they  yield  a  cool¬ 
ing  and  healthy  air,  ihade  during  the  heat  of  fummer,and  very  much 
break  the  feverities  of  the  winter  leafon. 

It  (hould  not  be  fituated  too  low,  on  account  of  the  moiflure  of 
the  air;  and,  on  the  other  hand,  thofe  built  on  places  expofed  to 
the  winds  are  expenfive  to  keep  in  repair.  In  bouj'es  n«  above  two 
Rories  high,  and  upon  a  good  foundation,  the  length  of  two  bricks, 
or  eighteen  inches,  for  the  heading  courfe,  will  be  fufficient  for  the 
ground-work  of  any  common  ftru&ure  ;  and  fix  or  (even  c.ourfes 
above  the  earth,  to  a  water-table,  where  the  thicknefs  ofthe  walls 
arc  abated,  or  taken  in,  on  either  fide  the  thicknefs  of  a  brick,  viz. 
two  inches  and  a  quarter.  But  for  large  and  high  houjes  of  three, 
four  or  five  Rories,  with  garrets,  jheir  walls  ought  to  be  three 
heading  courfes  of  bricks,  or  28  inches  at  lead,  from  the  foundation 
to  the  firft  water-table  ;  and  at  every  (lory  a  water-table,  or  taking 
in,  on  the  infide,  for  the  fummers,  girders,  and  joifis  to  reft  upon, 
laid  into  the  middle,  or  one  quarter  of  the  wall  at  lead,  for  the  bet¬ 
ter  bond.  But  as  for  the  partition  wall,  a  brick  and  a  half  will  be 
fufficiently  thick  ;  and  for  the  upper  Rories,  a  brick  length,  or 
nine-inch  brick  will  fuffice. 

Laws  relating  to  Houses. 

Every  man  has  a  right  tb  air  and  light  in  his  own  houfe;  and 
therefore  if  any  thing  of  an  infedtious  fmell  be  laid  near  the  houfe. oi 
another,  or  his  lights  be  flopped  up  and  darkened  by  buildings,  kc. 
they  are  nuifances  punifhable  by  our  laws;  but  no  adtion  lies  for 
merely  obflructing  the  opening.of  a  profpedl.  If  a  man’s  houfe  be 
attacked  with  intent  to  kill,  and  the  owner  or  his  fervants  kill  the 
thieves  in  defending  him  and  his  houfe,  this  is  not  felony,  and  in¬ 
curs  no  forfeiture.  One  man  may  compel  another  to  repair  his 
houfe  in  feveral  cafes,  by  the  writ  de  domo  repqrandq.  The  doors  of 
a  houfe  may  not  be  broken  open  on  arrefls,  except  in  cafes  of  treafon 
or  felony,  kc.  The  riotoufly  pulling  down  of  a  houfe  is  felony  ex¬ 
cluding  clergy.  Stealing  lead,  or  iron  bars,  or  rails  fixed  to  houjes, 
kc.  is  felony  punifhable  by  tranfportation,  by  4  Geo.  cap.  32. 
The  hundred  is  liable  to  damages  by  the  burning  of  heufes.  9  Geo. 
cap.  32. 

House  of  corrvftion  is. a  bridewell,  or  place  crcdled  at  the  public 
expence,  for  the  punifhing  of  idle  and  diforderly  perfons,  parents 
of  baftard  children,  beggars,  fervants  running  away,  trefpaflers, 
rogues,  vagabonds,  kc.  Poor  perfons  refufing  to  work,  are  there 
to  be  whipped,  and  let  to  work  and  labour  ;  and  any  perfon  who 
lives  extravagantly,  having  no  viiible  way  to  fupport  himfelf,  may 
be  fent  to  the  houfe  of  correction,  and  fet  to  work  there,  and  may  be 
kept  there,  until  he  gives  the  juftice  fatisfaclioh  in  rclpeifl  to  his 
living,  but  not  to  be  whipped.  A  perfon  ought  to  be  convicted  of 
vagrancy,  kc.  before  he  is  ordered  to  be  whipped. 
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House  isalfoufed  for  a  noble  family,  or  a  race  of  illuftrious  per¬ 
fons  iffued  from  the  fame  flock  ;  as  the  houfe  of  Eourb  n,  the  houfe 
of  Hanover,  kc.  ^ 

House,  in  aflrologv,  denotes  the  12th  part  of  the  heavens. 
The  divilion  of  the  heavens  into  houfe  s  is  fo  nded  upon  the  influence 
of  the  liars,  when  meeting  in  them, on  all  fublunarv  E'  die  .  I  m  b 
influences  arc  fuppofed  to  be  good  or  bad,  and  to  each  of  thefe  houjes 
particular  virtues  arc  alTign  d,  on  which  aflrologcrs  prepare  and 
form  a  judgment  of  their  horofcopcs.  Their  horizon  and  meridian 
are  two  circles  of  the  celeftial which  divide  the  heaven1-'  into 
four  equal  parts,  each  containing  three  heufes;  fix  of  which  are  above 
the  horizon,  and  fix  below  ir. 

House  wife's  cloth, \s  a  middle  fort  of  lincn  cloth  between  fine  and 
coarfe,  fit  for  family  ufes. 

HOUSED-///,  in  fhip-building.  The  feamen  fay  of  a  flop, 
which,  after  the  breadth  of  her  bearing  is  brought  in  too  narrow  to 
her  upper- works,  that  flic  is  houfed-in, or  pinched  in  too  much.  1  he 
term  is  alfo  applied  to  the  fituation  of  the  great  guns  of  a  fltip,  when 
thevare  fccured  at  fca  by  their  tackles  and  breechings. 

HOUSELEEK,  fempervivum,  in  botany,  a  genus  of  the  dode- 
candria  monogynui  clafs. 

The  common  large  houfeleck  is  feen  in  every  part  of  England, 
growing  on  the  tops  of  houfes  and  walls,  and  is  cafily  planted  by 
off-fets,  which  they  put  out  in  plenty.  It  thcle  arc  planted  in  mud 
or  llrong  earth,  on  a  building  or  old  wall,  they  will  thrive  without 
farther  care. 

Houfdeek  is  cooling  and  reflringent ;  and  though  not  often  given 
inwardly,  is  commended  by  fomc  as  good  to  quench  third  in  fevers, 
mixed  with  poffet  drink  ;  as  alfo  for  heat  and  fliarpnefs  of  urine.' 
Prevotius,  in  his  Medicinae  Paupcrum,  commands  an  equal  quan¬ 
tity,  that  is,  three  ounces  of  the  juice  of  this,  and  Perficaria  ma- 
culata,  boiled  to  theconfumption  of  a  third  part,  and  given  in  drink 
as  a  certain  medicine  to  flop  a  loofenefs  and  bloody  flux.  Out¬ 
wardly  it  is  ufcful  againft  burns  and  Raids,  St.  Anthony’s  fire,  and 
the  fliingles. 

HOUbHOLD,  or  Household,  the  donyeftics  of  a  prince, 
or  private  perfon.  The  civil  government  Ot  the  king’s  court 
belongs  chiefly  to  the  lord  fteward,  having  authority  over  all  of¬ 
ficers  and  fervants,  except  thofe  of  the  chapel,  chamber  and  (table. 
Under  the  lord  fteward  are  a  treafurer  of  the  houjhold,  comptroller, 
cofferer,  mafter  of  the  hou/hold ,  clerks  of  the  green  cloth,  &c.  I  lie 
troops  of  the  houjhold  arc  the  horfe-guards,  hqife-grenadiers,and  foot- 
guards. 

Houshold  days,  are  four  folerpn  fcftivals  in  the  year,  when  the 
king  after  divine  fervice  offers  a  bezant  of  gold  to  God  on  the  altar. 
Thefe  days  areChriftmas,  Eafter,  Whitfunday,  and  All-Saints, and 
are  part  of  the  twelve  collar  and  offering  days. 

HOUSING,  among  bricklayers,  a  term  ufed  for  a  tile  or  brick 
that  is  warped,  or  caft  crooked,  or  hollow  in  burning.  Tiles  arc  apt 
to  he  houfmg  or  hollow  on  the  ftruck  fide,  or  that  which  was  up- 
permoft  in  the  mould,  and  bricks  on  the  contrary  fide. 

Housing,  or  Hpu/.iNG,  in  the  manege,  is  either  boot  or  fhoe- 
houfuig:  the  former  is  a  piece  of  fluff made  faft  to  the  hinder  part 
of  the  laddie,  and  covers  the  croupe  of  the  horfe,  either  for  orna¬ 
ment,  or  to  cover  the  horfe' s  leannefs,  or  to  preferve  the  rider’s 
clothes  from  being  daubed  with  the  fwcat,  kc.  of  the  horfe. 

The houjing,  for  fuch  as  ride  withfhoes,  is  commonly  a  piece  of 
fcarlet  cloth  embroidered  with  gold  fringe,  and  put  round  the  faddlc 
foas  to  cover  the  croupe,  and  defeend  to  the  lower  part  of  the  belly, 
tofave  the  gentleman  s  (ilk  (lockings  when  he  mounts  in  his  flioes. 

.Housing,  or  House-line,  in  fea-language,  denotes  a  fmall 
line,  formed  of  three  fine  llrands  or  twifts  of  hemp,  fmallcr  than 
rope  yarn.  It  is  chiefly  ufed  to  feize  blocks  into  their  drops,  to 
bind  the  corners  of  the  fails,  or  to  fallen  the  bottom  of  a  fail  to  it’s 
bolt-rope,  kc. 

HOWLE,  among  fliip-carpenters,  Js  faid  of  a  fliip  wliofc  foot- 
hooks  arc  fcarfedand  bolted  into  the  ground-timbers,  and  the  plank 
laid  on  them  to  the  orlop. 

HOY,  a  fmall  veil’d  with  one  mad,  ufually  rigged  like  a  floop, 
and  employed  for  carrying  paffengersand  luggage  lrom  one  place  to 
another,  particularly  on  the  fea-coaft. 

IIOZING  of  dogs,  is  the  cutting  out  the  balls  of  their  feet. 

HUCK,  in  ichthyography,  the  German  river  trout. 

HUCKABACK,  in  commerce,  a  kind  of  linen,  on  which  the 
figures  arc  railed.  • 

HUCKSTER,  a  perfon  who  fells  provifions,  orfmall  wares,  by 
retale. 

HUE  and  cry,  in  law,  thepurfuit  of  a  perfon  who  lias  committed 
felony  on  die  highway. 

If  a  party  robbed,  or  any  in  the  company  of  one  murdered  or 
robbed,  come  to  the  conllablc  of  the  next  town,  and  require  him 
to  raife  hue  and  cry,  or  to  purfue  the  offender,  deferibing  him,  and 
flicwing,  as  near  as  he  can,  which  way  he  is  gone,  the  conftable  is 
forthwith  to  call  for  aid  from  the  parifh  to  feck  the  telon  ;  and  if 
lie  is  not  found  there,  he  is  to  give  the  next  conftable  warning,  till 
he  be  apprehended,  or  at  lealt  purfued  to  the  fea-lidc. 

The  Normans  had  a  purfuit  with  a  cry  alter  offenders,  not  unlike 
this ;  which  they  called  clamor  de  hare. 

If  perfons  are  not  ready  at  the  luinmons  of  the  fheriff,  and  cry  of 
the  county,  to  engage  in  the  purfuit,  they  may  be  fined  ;  and  in 
cafe  the  inhabitants  of  any  hundred,  after  hue  and  cry  is  mnde,  neg- 
le£t  to  purfue  the  fame,  they  (hall  he  liable  to  pay  one  halt  ot  the 
damages  recovered  againft  the  hundred  in  which  the  robbery  was 
committed. 

In  making  the  hue  and  cry,  diligent  fearch  is  to  be  made  in  all 
fufpeded  places;  and  not  only  parifh  officers,  but  all  private  per¬ 
fons  that  purfue  the  hue  and  cry,  may  arrclt  the  bodies  of  fuch  per¬ 
fons  as,  in  their  purfuit,  they  fliail  find  any-ways  fufpiciqus,  and 
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carry  them  before  a  juflice  of  the  peace  of  the  county  where  taken, 
and,  in  that  cafe,  the  arrefting  a  perfon,  though  he  fhould  not  be 
guilty,  is  lawful:  13  Edw.  I.  If  the  offender  is  not  taken  within 
forty  days  after  the  robbery  is  committed,  the  party  robbed  may 
make  oath  before  a  juflice  of  the  peace  for  the  county  where  the  roo- 
bery  was  committed,  of  the  time  and  place  of  the  robbery,  and  of 
what  money  he  was  robbed,  and  that  he  did  not  know  any  of  the 
robbers  ;  and  afterwards,  within  twenty  days,  fuch  perfon  .may 
bring  his  adlion  againfl  the  hundred,  which  muftbefued  out  within 
a  year  after  the  robbery:  27  Eliz.  By  the  flatute  of  8  Geo.  II. 
c.  16,  notice  of  the  robbery  is  to  be  inferted  in  the  Gazette,  de- 
feribing  the  robber  and  robbery,  &c.  and  procefs  againfl  the  hun¬ 
dred  is  not  to  be  ferved  on  any  inhabitant,  except  the  high  con- 
flable,  who  is  to  appear  thereto,  and  to  defend  the  action,  &c. 

Sir  John  Fielding’s  plan  was  inflituted  for  the  difeovery  of  of¬ 
fenders,  after  they  had  efcaped  the  frefh  purfuit  upon  hue  and  cry , 
by  fending  immediate  notice  to  a  certain  known  office  in  London, 
from  whence  are  iffued  weekly  accounts  to  every  part  of  the  king¬ 
dom,  deferibing  the  offence  and  the  offenders  with  as  much  ac¬ 
curacy  as  the  cafe  will  admit.  By  thefe  means  many  notorious  of¬ 
fenders  have  been  apprehended,  and  much  flolen  property  hath  been 
recovered. 

HUG,  or  Cornifl  Hug,  a  term  ufed  in  wreflling,  when  one  has 
an  adverfary  on  his  bread,  and  holds  him  fad  there. 

HUGUENOTS,  an  appellation  given  by  way  of  contempt  to 
the  reformed  or  protedant  Calvinifls  of  France. 

The  name  had  its  firft  rife  in  1560 ;  but  authors  are  not  agreed  as 
to  the  origin  thereof ;  but  the  following  opinion  of  Pafquier  is  the 
mod  plaufible  :  One  of  the  gates  of  the  city  of  Tours  is  called  the 
gate  Fourgon,  by  corruption  from  feu  Hugon,  i.  e.  the  late  Hugon. 
This  Hugon  w'as  once  count  of  Tours,  according  to  Eginhardus,  in 
his  Life  of  Charles  the  Great,  and  to  fome  other  hidorians.  He 
was,  it  feems,  a  very  wicked  man,  w’ho  by  his  fierce  and  cruel  temper 
made  himfelf dreadful ;  fo  that  after  his  death,  he  was  fuppofed  to 
walk  about  in  the  night-time,  beating  all  thofe  he  met  with  :  from 
W'hence,  as  thofe  of  the  reformed  religion  met  chiefly  in  the  night 
to  pray,  See.  they  called  them  Huguenots,  that  is,  the  difciples  of 
king  Hugon.  The  perfecution  which  they  underwent  has  fcarce 
it’s  parallel  in  hiflory  ;  particularly  after  the  revocation  of  the  edi£t 
of  Nantes  by  Louis  XIV.  in  1685. 

HULKS,  are  large  veflels,  having  their  gun-deck  from  an  hun¬ 
dred  and  thirteen  to  an  hundred  and  fifty  feet  long,  and  from  thirty- 
one  to  forty  feet  broad,  and  fitted  with  an  apparatus,  in  order  to 
fix  or  take  out  the  mads  of  his  majefly’s  fhips,  as  occafion  requires. 
They  will  carry  from  four  hundred  to  a  thoufand  tons. 

Hulk  is  alfo  a  name  bedowed  on  any  old  veflel  laid  by,  as  unfit 
for  farther  fervice.  It  is  probably  derived  from  the  otoube;,  or  vef- 
fels  of  burthen  of  the  ancient  Grecians. 

HULL  of  a  flip  is  her  main  body,  without  any  mads,  yards,  fails, 
or  rigging.  See  Plate  12 5,  fig.  2,  litt.  A  to  K. 

To  Hull,  or  lie  a  Hull,  is  underdood  of  a  fhip,  when,  either 
in  a  dead  calm,  or  in  a  dorm,  (he  cannot  carry  all  her  fails,  but 
they  are  taken  in  to  preferve  them ;  fo  that  nothing  but  her  mads, 
yards,  and  rigging,  are  abroad,  and  her  helm  tied  down  to  the 
lee-fide  of  the  Ihip.  In  this  date  fhe  will  lie  eafily  under  the  fea, 
if  die  be  a  good  failer,  and  make  her  way  one  point  before  the 
beam. 

To  Jlrike  a  Hull,  is  to  lie  clofely  or  obfeurely  in  the  fea  in  a 
dorm,  or  to  tarry  for  fome  confort,  bearing  no  fail,  with  the  helm 
lafhed  a-lee. 

To  Hull  a  flip,  is  to  fire  cannon-balls  into  her  hull,  within  the 
point  blank  range. 

HULLOCK  of  a  fail,  at  fea,  is  when,  in  a  great  dorm,  fome 
fmall  part  of  a  fail  is  cut  and  left  loofe.  It  is  chiefly  ufed  in  the 
mizen-fail,  to  keep  the  fhip’s  head  to  the  fea  ;  then  all  the  red  of 
the  fail  is  made  up,  except  a  little  at  the  mizen-yard-arm. 

HUMAN ,  in  general,  is  an  appellation  given  to  whatever  relates 
to  mankind  :  thus  we  fay,  the  human  foul,  the  human  body,  human 
laws,  Sec. 

In  order  to  form  a  jud  idea  of  the  human  body,  fays  Dr.  Mead,  it 
ought  to  be  confidered  as  an  hydraulic  machine,  contrived  with  the 
mod  exquifite  art,  in  which  there  are  numberlefs  tubes,  properly 
adjuded  anddifpofed,  for  the  conveyance  of  fluids  of  different  kinds, 
as  the  blood,  animal  fpirits,  lymph,  &c. 

The  folids  like  wife  make  a  very  neceflary  part  of  the  human  body ; 
fome,  as  the  bones,  ferving  as  fupports  and  levers  to  regulate  it’s 
motions,  others,  as  the  intedines  and  blood  veflels,  ferving  to  pre¬ 
pare  and  convey  nourifhment  to  it’s  various  parts ;  and  finally, 
others,  as  a&ing  under  the  direction  of  the  mind  like  fo  many  ropes 
and  pullies. 

HUMANITY,  the  nature  of  man,  or  that  which  denominates 
him  human. 

Humanities  is  ufed  plurally,  for  the  humaniores  littra;  i.  e. 
the  fludy  of  the  Greek  and  Latin  tongues,  grammar,  rhetoric, 
poetry,  and  the  ancient  poet-s,  orators,  and  hidorians. 

HUMBLE-^,  in  the  hiflory  of  infedls,  the  Englifh  name  of 
feveral  fpecies  of  bees,  diflinguifhed  by  their  colours,  black,  tawney, 
reddifh,  &c.  See  Bombylius. 

Humble-^  flies,  in  natural  hiflory,  a  clafs  of  flies  of  different 
fixes,  but  all  agreeing  in  the  great  reiemblance  they  bear  to  the 
humble-bee  of  the  fmaller,  or  larger  fixed  fpecies. 

The  worms  of  the  humble-bee flies  do  not  in  general  feed  on  animal 
fubflances;  for  we  find  fomg  delighted  with  vegetable  food,  and 
particularly  one  which  loves  none  but  the  bulbous  roots  of  flowers. 

HUMECTATION,  in  pharmacy,  the  preparing  of  a  medicine, 
by  deeping  it  awhile  in  water,  in  order  to  foften  and  meiden  it 
when  too  dry,  ortocleanfe  it,  or  prevent  it’s  fubtile  parts  from 
being  diffipated  in  grinding,  or  the  like. 


The  term  is  alfo  ufed  for  the  application  of  moiflening  remedies. 
In  this  fenfe  we  fay,  embrocations,  emplaiders,  undlions,  humec- 
tations ,  fomentations,  See.  \ 

HUMERUS,  or  Os  Humeri,  in  anatomy,  the  uppermod  bone 
of  the  arm,  popularly  called  the  floulder-bone ;  extending  from  the 
fcapula,  or  fhoulder-blade,  to  the  upper  end  of  the  cubitus  or  elbow. 
See  Plate  l\7,fig.  3,  No.  6,  fig.'],  No.  8. 

The  humerus  is  a  large,  round,  fiflular  bone,  of  a  pretty  hard  corn- 
pad  fubdance ;  it’s  inward  cavity,  which  contains  the  marrow,  is 
cpnfiderably  long  and  large.. 

At  it’s  upper  end  it  has  a  large  round  head,  which  is  covered  with 
a  very  fmooth  cartilage,  and  is  received  into  the  cavity  of  the  fcapula, 
which  makes  a  jundlure  per  arthrodiam.  This  head  of  the  bone 
being  much  larger  than  the  focket  into  which  it  is  received,  the  part 
extant  is  ffridly  embraced  by  a  ligament,  one  edge  of  which  is 
faftenefl  to  the  margin  of  the  cartilaginous  focket  of  the  fcapula, 
and  the  other  to  the  lower  part  of  the  head  of  this  bone,  hereby 
uniting  them  firmly  together ;  yet  fo  as  to  leave  the  motion  the 
freed  of  all  the  articulations  of  the  body,  and  therefore  the  bone  is 
very  liable  to  diflocations. 

Ur  Humeri,  cartilages  of  the.  The  cartilages  by  which  the  hc- 
mifphere  at  the  head  of  the  os  humeri  is  covered,  is  gradually  thicker 
towards  the  middle,  and  thinner  towards  the  edges.  The  four  fur- 
faces  of  the  tuberofities,  which  appear  cartilaginous  in  dry  bones, 
ferve  only  for  the  infertion  of  the  tendons  of  four  mufclcs,  which 
move  the  os  humeri  on  the  fcapula.  The  channel  or  finus  between 
the  two  tuberofities  is  partly  covered  by  a  thincrufl,  which  appears 
rather  ligamentary  than  cartilaginous,  and  partly  by  a  tendinous 
dratum.  The  trochlea  and  fmall  head  of  the  lower  extremity  of 
the  os  humeri,  are  covered  w  ith  a  common  cartilage,  in  which  the 
fame  proportion  of  thicknefe  is  obfervable,  as  in  that  of  the  upper 
extremities. 

Or  Humeri,  ligaments  of  the.  The  capfular,  or  mucilaginous 
ligament,  loolely  furrounds  the  whole  articulation  of  the  fcapula 
with  the  head  of  the  os  humeri.  The  true  ligament  of  this  joint 
feems  to  be  made  up  of  two  forts  of  ligamentsclofelyunited  together, 
viz.  of  a  capfular  ligament,  which  furrounds  the  whole  articulation, 
and  of  feveral  true  ligaments  which  run  over,  and  clofely  adhere  to 
the  former  at  different  didances.  On  the  body  of  the  os  humeri  there 
are  two  particular  ligaments,  which  jnay  be  termed  the  intermuf- 
cular,  or  lateral  ones  ;  they  are  long,  flat,  thin,  but  drong  and  nar¬ 
row,  fixed  by  one  edge  along  the  two  low'er  thirds  of  the  bone,  and 
reaching  to  both  condyles  ;  they  are  broad,  pretty  tight,  and  are 
very  narrow  at  the  upper  part,  but  broader  towards  the  condyles. 

Humerus, luxated.  The  humerus,  from  the  length  and  laxity 
of  it’s  ligaments,  the  largenefs  of  it’s  motion,  .and  the  fhallownefs 
of  it’s  cavity,  in  the  fcapula,  into  which  it  is  articulated,  is  render¬ 
ed,  of  all  the  bones,  the  mod  fubjedl  and  eafy  to  be  luxated. 

As  foon  as  a  luxation  is  difeovered  in  the  humerus ,  the  fafefl  way 
to  attempt  the  redu&ion  of  it,  is  to  place  the  patient  on  the  floor,  or 
on  a  low  flool;  two  drong  aflidants  are  then  to  be  placed  on  each 
fide  of  him,  one  to  keep  firmly  hold  of  his  body,  that  it  may  not 
give  way  to  the  extenfion,  while  the  other  lays  hold  of  the  luxated 
arm  with  both  his  hands,  a  little  above  the  cubitus,  gradually  and 
flrongly  extending  it.  But  before  that  extenfion  be  made,  thefur- 
geon  himfelf  fhould  have  a  large  and  drong  napkin,  of  a  fufficient 
length,  tied  at  the  ends,  and  hung  about  his  neck,fo  that  the  knot 
may  hang  behind,  but  the  other  part  of  the  napkin  over  his  bread. 
The  patient’s  arm  mud  then  be  put  through  this  napkin',  up  to  the 
fhoulder,  and  the  furgeon  mud  lay  hold  of  the  head  of  the  humerus 
with  both  his  hands:  this  done,  the  aflidant,  who  has  hold  of  the 
arm,  is  to  extend  it  fufficiently,  and  the  furgeon  is  to  elevate  the 
head  of  the  humerus,  by  means  of  the  napkin  through  which  the  arm 
is  put,  dire&ingit  with  his  hands,  till  it  flips  into  it’s  former  cavity 
in  the  fcapula. 

This  feems  the  mod  fafe,  ready,  and  commodious  of  all  methods, 
for  reducing  luxations  of  the  humerus;  but  it  is  to  be  acknowledged, 
that  the  extenfion  cannot,  by  this  means,  be  made  fufficiently  drong, 
in  fome  cafes,  particularly  when  the  patient  is  very  robufl,  or  when 
the  cafe  has  been  delayed  a  confiderable  time  without  affidance. 
When  one  or  two  aflidants  therefore  are  not  fufficient  to  make  a 
proper  extenfion,  it  is  eafy  to  employ  more,  by  means  of  napkins 
tied  about  the  limb,  and  a  proper  number  of  aflidants  to  hold  the 
patient’s  body  fleady  againfl  that  force.  And  when  all  this  is  not 
fufficient,  the  furgeon  is  obliged  to  have  recourfe  to  machines  with 
ropes  and  pullies;  which,  though  the  patient  is  ufually  terrified  a 
little  at  them,  yet  make  an  eafier  and  a  more  equal  and  regular  ex¬ 
tenfion  than  can  be  done  by  the  hands  of  ever  fo  many  aflidants. 
SeeAMBE. 

Mr.  Freke  has  contrived  a  portable  inftrument  for  this  purpofe, 
which  confiffsof  two  boxes  A,  A,  joined  together  by  a  hinge,  F,  in 
the  middle,  in  which,  when  folded  together,  is  contained  all  the  ap¬ 
paratus  neceflary  for  reducing  a  diflocated  fhoulder.  See  Plate  130, 
fig-  32* 

1  he  length  of  this  inflrument,  when  fhut  up,  is  one  foot  eight 
inches,  it’s  breadth  nine  inches,  and  it’s  thicknefs  threcinches  and  a 
quarter.  When  it  is  opened,  it  is  kept  fo  by  two  hooks  fixed  on 
the  back-fide  of  it ;  and,  W'hen  one  end  of  it  flands  on  the  ground, 
the  other  flands  high  enough  to  become  a  fulcrum,  or  fupport  of  the 
lever  BB,  which  is  fixed  on  a  roller  b,  by  a  large  wood-ferew,  which 
turning  fideways,  as  well  as  with  the  rqller,  it  obtains  a  circumro- 
tatory  motion,  fo  that  it  will  ferve  to  reduce  a  luxation,  either  back¬ 
ward,  forward,  or  downward.  The  roller  on  which  the  lever  is 
fixed,  is  jud  the  diameter  of  the  depth  of  one  of  the  boxes,  into 
which  are  driven  two  iron  pins,  the  ends  of  which  are  received  by 
the  two  fides  of  the  box,  which  are  an  inch  thick.  The  lever  is 
two  feet  four  inches  long,  and  is  cut  off  and  joined  again  by  two 
hinges  C,  to  fold  up  fo  as  to  be  contained  in  the  boxes.  On  the 
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backfide  of  it  is  a  hook,  to  keep  it  flrair.  One  other  end  of  it  is  to 
hang  over  the  roller  about  an  inch  and  a  half,  which  is  to  be  exca¬ 
vated  and  covered  with  buff  leather,  for  the  more  eafy  reception  of 
the  head  of  the  os  humeri.  T  wo  iron  checks,  D,  are  ferewed  on 
each  fide  of  the  lever,  to  receive  through  them  an  iron  roller,  which 
has  two  holes  through  it,  to  receive  two  cords  coming  from  a  brace 
E,  fixed  on  the  lower  head  of  the  os  humeri ;  for  if  it  be  applied  on 
the  mufcular  pnrtofthearm,  it  never  fai  Is  flipping  down  to  the  joint, 
before  you  can  extend  the  limb.  The  iron  roller  has  a  fquare  end, 
on  which  is  fixed  a  wheel  G,  within  the  cheek  notched  round,  which 
works  as  a  ratchet,  on  a  fpring-kctch  underneath  the  lever,  by  which 
it  is  flopped,  as  you  wind  it  with  a  winch  ;  and  may  at  pleafure  be 
let  loofe,  as  there  fhall  be  occafion  for  it,  bv  difeharging  the  ketch. 
The  brace  E,  compared  with  common  bandages,  is  of  more  confe- 
quence  than  can  eafily  be  imagined  by  unexperienced  perfons.  It 
coniilts  of  a  large  piece  of  buff  leather,  big  enough  to  embrace  the 
arm,  fewed  on  two  pieces  or  ftrong  iron  curved  plates,  rivetted  toge¬ 
ther,  one  of  them  having  an  eye  at  each  end  to  fallen  two  cords  in  ; 
the  other  is  bent  at  the  ends  into  two  hooks,  w'hich  are  to  receive  the 
cords,  after  they  have  croffed  over  the  arm  above. 

In  order  to  keep  the  patient  fleady  in  his  chair  from  coming  for¬ 
ward,  or  letting  the  fcapula  rife  upon  deprefling  the  lever,  after  the 
limb  is  extended  by  the  winch,  there  mull  be  fixed  over  the  (boulder 
a  girth,  H,  H,  with  two  hooks  at  the  ends  of  it,  long  enough  to  reach 
to  the  ground  on  the  other  fide,  where  it  mull  be  hooked  into  a  ring 
I,  ferewed  into  the  floor  for  that  purpofe. 

After  all,  Mr.  Heilter  obferves,  that  the  furgeon’s  hands  and  a 
napkin,  with  ftrong  and  dexterous  aflillants  to  make  the  extenfion, 
and  hold  the  patient  firm,  will,  of  themfelves,  be  generally  fufficient 
for  this  purpofe. 

Mr.  White,  furgeon  of  the  Manehefter  infirmary,  gives  an  ac¬ 
count  of  a  new  method  of  reducing  thoulders,  without  the  ufe  of  an 
ambe,  which  he  has  tried  with  fuccels  in  cafes  where  the  common 
methods  have  failed.  For  this  purpofe,  having  ferewed  an  iron  ring 
into  a  beam  at  the  top  of  the  room,  he  fixed  one  end  of  his  pullies 
to  it,  and  faftened  the  other  to  the  dillocated  arm  by  ligatures  about 
the  *vrift,  placing  the  arm  in  an  eredl  pofition.  In  this  manner  he 
drew  up  his  patient,  till  his  whole  body  was  lufpended,  whillt  two 
perfons  fupported  his  arm  above  the  elbow.  He  then  attempted  to 
conduit  the  bone  into  it’s  place  with  his  hands  ;  when  feeling  it  to 
give  way,  and  hearing  it  fnap,  he  concluded  it  mull  have  returned 
into  it’s  locket,  and  ordered  him  to  betaken  down  as  carefully  as 
poflible.  1  he  bone  having  fomewhat  changed  it’s  fituation,  he  tried 
the  heel  in  the  arm-pit,  and  the  bone  returned  to  it’s  place  with  the 
greateft  facility. 

Os  Humeri  fradlured.  In  fractures  of  this  bone,  where  the  ends 
of  the  divided  bone  have  flipped  one  over  another,  as  is  ufually  the 
cafe,  there  are  required  both  force  and  (kill  to  reduce  them,  efpe- 
cially  if  the  patient  has  tenfe  nerves  and  large  mufcles,as  is  ufually 
the  cafe  in  ltrong  men.  To  extend  the  arm  on  this  occafion,  the 
patient  mull  befeated  on  a  high  ftool,  and  an  afllltant  mull  lay  hold 
of  his  arm  firmly  above  the  fradture,  keeping  his  elbow  gently  bent ; 
then  the  lower  part  of  the  arm  beneath  the  fracture  is  in  like  man¬ 
ner  to  be  taken  hold  of,  and  the  arm  is  to  be  gently  extended  for¬ 
ward,  by  endeavouring  to  remove  eafily  each  part  from  the  other,  in 
a  right  line.  The  furgeon  is  then  to  take  hold  of  the  fractured  part 
of  the  arm,  and  with  both  his  hands  reduce  the  fradtured  bones  into 
their  proper  places,  while  the  arm  is  kept  in  a  proper  ft  ate  of  exten¬ 
fion  by  the  alfiftants  ;  and  when  they  are  replaced,  the  limb  is  to 
be  rolled  up  with  proper  bandages. 

HUMIDITY,  moiftu  re  ;  the  quality  or  power  of  wetting  or  moif- 
tening  other  bodies. 

Humidity  is  only  a  fort  of  relative  mode.  So  far  as  the  component 
particles  of  a  fluid,  compared  with  refped  to  the  pores  and  particles 
of  other  bodies,  or  the  texture  thereof,  are  apt  and  difpofed  to  enter 
thofe  pores,  or  flick  to  thofe  particles,  fo  far  is  that  fluid  humid  :  on 
the  contrary,  fo  far  as  there  is  a  repugnance  or  incongruity  between 
the  particles,  &c.  in  refpeClof  fuch  bodies,  the  fluid  is  not  humid. 

HUMILITY,  in  ethics,  is  a  virtue  confiding  in  the  moderate 
value  which  a  perfon  puts  upon  himfelf,  and  every  thing  relating  to 
him.  Or,  more  particularly,  it  confifts  in  not  attributing  to  our- 
felves  any  excellence  or  good  which  we  have  not ;  in  not  over-rating 
any  thing  which  we  have  or  do  ;  in  not  taking  an  immoderate  de¬ 
light  in  one’s  fell ;  in  not  affuming  more  of  the  praife  of  a  quality 
or  aCIion  than  belongs  to  us,  and  in  a  lowly  fenfe  and  acknowledg¬ 
ment  of  our  imperfections,  errors,  and  fin.  This  virtue  exprelles 
itfelf  in  the  modefty  of  our  appearance,  of  our  purfuits,  and  of  our 
behaviour  towards  others.  It  is  diflinguifhed  from  affectation, bafh- 
fulnefs,  and  meannds. 

HUMMING-^//*/,  trochilus,  or  guainumbi,  in  ornithology,  hoit- 
zitzit,  a  very  beautiful  genus  of  American  birds,  of  the  order  of  the 
pnj/eres,  remarkable  for  being  the  fmalleft  of  all  knowm  birds.  Their 
beak  is  of  a  fubulated  figure,  but  fine  as  a  thread  :  it  is  longer  than 
the  head,  and  not  perfectly  Itrait :  add  to  this,  that  they  have  a  fine 
tube  or  pipe,  which  they  can  extend  beyond  the  point  of  the  beak. 
Of  this  lingular  genus,  there  are  feveral  elegant  fpecies  ;  the  lead  of 
which  is  extremely  fmajl,  but  of  the  molt  beautiful  and  lively  co¬ 
lours.  The  body  is  a  lhining  green  ;  it  flies  very  fwiftly,  and  in 
flying  makes  a  noife  exactly  like  the  humming  of  a  bee,  and  is  not 
much  larger  than  the  humble  bee.  It’s  food  is  thejuiceof  flowers. 

The  humming  bird  is  fo  fmall,  that  it’s  leg  and  foot  together  mea- 
fure  but  half  an  inch,  and  it's  whole  trunk  not  an  inch.  The  body 
weighs  only  one-tenth  of  an  ounce,  which  is  about  equivalent  to  a 
lilver  fix-pence  ;  whereas,  a  tit-moufe,  the  fmallefl  bird  among  us, 
weighs  two  (hillings,  or  half  a  crown.  It’s  nefl,  which  is  made  of 
cotton,  is  much  of  the  lize  and  figure  of  the  thumb  of  a  man’s  glove, 
it’s  egg  about  the  bignefs  of  a  pea.  See  Plate  33 ,jig.  23. 
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HUMOR,  humor ,  in  general,  fignifies  the  fame  as  liquor,  or 
liquid. 

Humor,  in  medicine,  denotes  any  juice  or  fluid  part  of  the  body, 
as  the  chyle,  blood,  fat,  ferum,  lymph,  fpirits,  bile,  lemen,  falival 
and  pancreatic  juices,  &c. 

The  ancients  feem  to  have  called  the  nutritious  juices  the  radical 
humor,  and  to  have  conflituted,  as  a  caufc  of  difeafes,  a  difproportioa 
between  the  innateheat  and  radical  moiflure. 

Phlegm,  blood,  bile,  and  melancholy,  are  the  four  humsrs  fo  mucli 
talked  of  by  the  ancient  phyficians,  which  they  fuppofe  to  moiflen 
the  whole  body  of  animals,  and  to  be  the  caufe  of  the  divers  tempe¬ 
raments  thereof.  But  the  moderns  rather  chufe  to  diftinguifh  the 
humors  into  nutritious,  called  alfo  elementary,  as  chyle  and  blood  ; 
thofe  feparated  from  the  blood,  as  bile,  faliva,  urine,  &c.  and  thofe 
returned  into  the  blood. 

Humors  are  again  diflinguifhed  into  natural  orfalutarv,  and  mor¬ 
bid  or  corrupted:  the  former  being  the  juices  commonly  lecreted  for 
the  ufes  of  the  body  ;  the  latter  thofe  compound  humors ,  which, 
thickening  and  growing  putrid,  caufe  tumors,  abfeeffes,  obftrudVtons, 
and  moft  difeafes  :  thefe  are  varioufly  denominated,  as  malignant, 
aduft,  acrimonious,  corrofive,  crude,  peccant,  &c. 

Humor  alfo  fignifies  the  particular  temperament  of  a  perfon, 
confidered  as  rifing  from  the  prevalence  of  this  or  that  humor  of  the 
body. 

Humors  of  the  eye  ;  anatomifts  and  opticians  diftinguifh  three 
forts,  the  aqueous,  cryftalline,  and  vitreous.  See  Eve. 

Humor  is  alfo  ufed,  in  dramatic  poetry,  foj  a  fubordinate  fpecies 
of  what  the  critics  call  manners  ;  it  is  confidered  as  a  weaker  habi¬ 
tual  paflion  peculiar  to  comic  charaffers,  as  being  chiefly  found  in 
perfons  of  a  lower  degree  than  thofe  proper  for  tragedy.  Hu?nor  is 
looked  upon  peculiar  to  the  Englifh  drama  ;  at  leaf!  our  comic  poets 
have  excelled  therein  beyond  any  another  nation  ;  and  perhaps  our’s 
is  the  only  language  that  has  a  name  for  it.  Every  paflion  has  two 
different  races  ;  one  that  is  ferious,  great,  and  folemn,  which  is  for 
tragedy  ;  and  another  that  is  low,  ridiculous,  and  fit  for  comedy  ; 
and  this  laft  is  what  we  call  humor. 

The  duke  of  Buckingham  makes  humor  all  in  all:  wit,  according 
to  him,  fhould  never  be  ufed,  but  to  add  an  agrceablencfs  to  fome 
juft  fentiment,  which,  without  fome  fuch  turn,  might  pafs  without 
it’s  effedt. 

Humor,  or  continued  wit,  in  oratory,  is  a  certain  fprightlinefs 
and  vivacity  of  thought,  which  runs  through  a  difeourfe,  and  fhews 
itfelf  in  agreeable  images,  beautiful  turns,  and  a  facetious  manner  of  1 
expreflion,  fuited  to  the  fubji  df ,  and  affe&ing  the  hearers  with  plea¬ 
fure  and  delight,  though  not  to  that  degree  as  to  excite  laughter,  or 
any  great  emotion  of  the  paflions. 

HUNDRED,  centum,  cent,  is  ten  times  ten,  or  the  fquare  of  ten. 
It  makes  the  third  place  from  the  right  to  the  left  in  the  table  of 
numeration. 

The  proportion  of  the  profits  in  commerce  is  reckoned  by  the 
hundred ,  or  fo  much  per  cent. 

Hundred,  hundredum ,  centuria,  a  certain  divifion  or  part  of  a 
fhire  or  county,  which  was  anciently  fo  called  from  it’s  containing 
an  hundred  families,  or  from  it  s  furnifhmg  an  rundred  able  men  for 
the  king’s  wars. 

If  any  homicide  be  committed,  or  dangerous  wound  given  in  the 
day-time,  and  the  offender  efcape,  the  town  fhall  be  amerced  \  and  if 
out  of  a  town,  the  hundred  fhall  be  amerced.  The  hundred  fhall  alfo 
makegood  the  damages,  in  cafes  of  robbery  (fee  Hue-<z«^-Crv), 
cutting  banks  or  hop-binds ;  burning  houfes,  barns,  out-houfes, 
hovels,  cocks,  mows,  or  flacks  of  corn,  ftraw,  hay,  or  wood  ;  mines 
or  pits  of  coal ;  deftroying  granaries  or  corn  intended  for  exporta¬ 
tion  ;  deftroying  turnpikes,  or  works  of  navigable  rivers,  &c. 

Hundred  fuit,  the  payment  of  perfonal  attendance,  ordering 
fuit  and  fervice  at  the  hundred- court. 

HUNGARY  water,  aqua  Hungarica,  a  diftilled  water,  fo  de¬ 
nominated  from  a  queen  of  Hungary ,  for  whofe  ufe  it  was  firft  pre¬ 
pared,  and  who  was  cured,  by  the  continued  ufe  of  it,  of  a  paralytic 
diforder. 

Hungary-water  is  one  of  the  diftilled  waters  of  the  fhops  ;  and  is 
dire&ed,  in  the  college  difpenfatory,  to  be  made  of  rosemary- 
flowers  infufed  fome  days  in  redtified  fpirit  of  wine,  and  the  fpirit 
then  diftilled.  The  college  of  Edinburgh  diredis  a  gallon  of  redti, 
fled  fpirit,  to  be  drawn  over  in  the  heat  of  a  water  bath  from  two 
pounds  of  the  flowers  as  foon  as  they  are  gathered  ;  that  of  London 
takes  the  tops  and  a  fpirit  not  quite  fo  ftrong  ;  putting  a  gallon  of 
proof  fpirit  to  a  pound  and  a  half  of  the  frefh  tops,  and  drawing  off 
in  the  heat  of  a  water-bath  five  pints. 

HUNGER,  fames,  a  natural  appetite  for  food. 

There  are  various  opinions  as  to  the  nature,  caufe,  and  definition 
of  hunger ,  it  having  been  controverted  from  Ariftotle  to  our  time. 
Galen  defines  it  a  painful  fenfation,  arifing  from  a  divulfion  of  the 
ftomach  :  the  other  Peripatetics  call  it  an  appetite  of  hot  and  dry  : 
both  which  fyftems  fome  authors  take  in,  and  define  hunger  a  na¬ 
tural  appetite  of  hot  and  dry,  occafioned  by  a  painful  divulfion  of 
the  membranes  of  the  ftomach,  arifing  from  an  emptinefs  thereof. 
But  the  moderns,  more  accurately  and  intelligibly  conhder  hunger  as 
owing  to  the  fharpnefs  or  acrimony  of  the  liquor  contained  in  the 
ftomach  ;  which,  vellieating  it’s  fibres,  occalions  this  uneafy  fenfa¬ 
tion.  They  add,  that  the  occalional  caufe  of  this  vellication  is,  the 
emptinefs  of  the  ftomach  \  which  not  furnifhing  food  for  the  ftomach- 
liquor  to  be  employed  on,  expofes  it’s  inner  membrane  to  the  adlion 
thereof. 

Ineffeft,  it  is  generally  agreed,  that  there  is  fome  menftruous  juice, 
or  humor,  continually  dilcfiarged  from  the  excretory  dudts  of  the 
neighbouring  glands  into  the  ftomach,  to  aflill  in  the  diflolution  and 
digeftion  of  the  food  ;  and  that  this  liquor,  after  the  food  is  gone, 

falls 
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falls  upon  the  flomach  itfelf,  and  irritates  it’s  nerves  fo  Arongly,  as 
to  propnerhte  the  impreflion  to  the  brain,  and  thus  produce  the  pci- 

ccption  of  hut'mr.  .  .  r  ... 

HUNGRY' eK/V,  a  term  ufed  among  the  farriers  for  the  lame  dif- 

temperature  in  horfes,  which  in  men  we  call  a  canine  appetite.  It 
manifefts  itfelf  diffidently  in  an  inordinate  defire  to  eat,  and  lsfome- 
timesthe  efTed  of  long  flarving,  fometimesof  cold,  or  fome  other 
internal  or  external  caufe.  In  the  latter  cafe  the  horfe  not  only  eats 
a  lame  quantity,  but  he  devours  it  in  a  very  remarkable  manner, 
chopping  it  up  as  if  he  would  eat  the  very  manger.  The  method  of 
cure  is,  to  give  him  large  toads  of  bread  deeped  in  fack,  or  fome 
other  fweet'winc  ;  or  give  him  a  quantity  of  wheat  flour  in  wine,' 
or'in  milk,  a  quart  or  more  at  a  time.  l  hefe  are  verv  good  reme¬ 
dies  in  cafe  of  extremity,  but  otherwife  he  maybe  cured  by  feeding 
him  moderately  with  bean  bread  fevcral  times  a  day,  allowing  no 

other  food.  .  .  .  r  , 

HUNTING,  the  exercife  or  diverfion  of  purfuing  tour-footed 

beads  of  game.  See  Game. 

Hunting;,  conddered  as  an  exercife,  is  perhaps  the  bed:  that  can 
pofliblv  be  coni  rived  for  ftrengthening  the  general  habit,  and  pro¬ 
curing  health  and  vigour.  The  feafon  of  the  year,  the  time  of  the 
dav  dedined  for  the  amufement,  and  the  motion  necedary  on  this  oc- 
calion,  are  all  admirably  adapted  to  the  redoration  and  continuance 
of  health.  It  is  betides  of  no  fmall  importance  to  have  the  mind 
recreated  at  the  time  the  body  is  exercifed;  for  this  admirably  aflids 
the  due  circulation  of  the  fluids  through  the  minute  canals  dedined 
for  their  conveyance  ;  and  there  are  few  people  not  utterly  aban¬ 
doned  to  idlenefs  and  debauchery  of  fome  kind  or  other,  who  do  not 
perceive  a  fpontaneous  flow  of  fpirits  when  they  ride  at  or  about  the 
rile  of  the  fun,  when  they  refpire  the  purefl  air,  when  variety  of  per¬ 
petually  changing  feenes  prefent  thcmfelves,  and  when  the  mind  is 
agreeably  agitated  concerning  the  event  of  the  chace. 

The  Sicilian  way  of  hunting  had  fomething  in  it  very  extraordi¬ 
nary.  The  nobles  or  gentry  being  informed  which  way  a  herd  of 
deer  palled,  gave  notice  to  one  another,  and  appointed  a  meeting  ; 
every  one  bringing  with  him  a  crofs-bow  or  long-bow,  and  a  bun¬ 
dle  of  ftaves  fhod  with  iron,  the  heads  bored,  with  a  cord  palling 
through  them  all :  thus  provided,  they  came  to  the  herd,  and  calling 
thcmfelves  about  in  a  large  ring,  furrounded  the  deer.  Then,  each 
taking  his  Hand,  unbound  his  faggot,  fet  up  his  flake,  and  tied  the 
end  of  thecord  to  thatofhis  next  neighbour,  at  the  diflanceof  ten 
feet  from  one  another.  Then  taking  feathers,  dyed  in  crimfon, 
and  faflened  on  a  thread,  they  tied  them  to  the  cord  ;  fo  that  with 
the  leafl  breath  of  wind,  they  would  whirl  round.  Which  done, 
the  perfons  who  kept  the  (lands  withdrew,  and  hid  thcmfelves  in 
the  next  covert.  ...  .  .  • 

Then  the  chief  ranger  entering  w  ithin  the  line  with  hounds  to 
draw  after  the  herd,  roufed  the  game  with  their  cry  ;  which  flying 
towards  the  line,  were  turned  oft’,  and  Hill  gazing  on  the  fhaking  and 
fliining  feathers,  wandered  about  as  if  kept  in  with  a  real  wall  or 
pale. 

The  ranger  ilill  purfued,  and  calling  every  perfon  by  name,  as  he 
paAe-d  by  their  Hand,  commanded  himtoflioot  the  firlf,  third,  or 
lixth,  ashepleaied  ;  and  if  any  of  them  miffed,  or  Angled  out  an¬ 
other  than  that  affigned  him,  it  was  counted  a  grievous  difgrace. 

By  fuch  means,  as  they  palled  by  the  feveral  llations,  the  whole 
herd  was  killed  by  the  feveral  bahds. 

Four-footed  beads  are  hunted  in  the  fields,  wroods,  and  thickets, 
and  that  both  with  guns  and  greyhounds. 

Birds,  on  the  contrary,  arc  either  Ihot  in  the  air,  or  taken  with 
nets  and  other  devices;  which  exercife  is  call cA  fowling  ;  or  they  are 
purfued  and  taken  by  birds  of  prey,  which  is  called  hawking. 

The  purfuing  of  four-footed  beads,  as  badgers,  deer,  does,  roe¬ 
bucks,  foxes,  hares,  &c.  isproperly  termed  hunting  ;  which,  though 
a  noble  and  falutary  exercife,  is  not  proper  to  be  ufed  in  all  forts  of 
weather;  high  winds  and  rain  being  great  obflacles  to  it.  In  the 
fpring  feafon,  the  diverfion  lliould  be  taken  in  the  night  time,  with 
nets  ;  in  the  fummer,  the  morning  is  the  fitted  time  for  it  ;  and  in 
the  winter,  it  fliould  only  be  followed  from  nine  in  the  morning  till 
two  in  the  afternoon.  The  general  rule  is,  that  you  place  yourfclf 
under  the  wind,  where  you  clefign  to  wait  for  game. 

Hunting  is  pracliled  in  a  different  manner,  and  with  different  ap¬ 
paratus,  according  to  the  nature  of  the  beads  which  are  hunted. 
With  regard  to  thefeafons,  that  for  hart  and  buck  -hunting  begins  a 
fortnight  after  Midfummer,  and  lads  till  holy-rood-day  ;  that  for 
hind  and  doe  begins  on  holy-rood-day,  and  lads  till  Candlemas ;  that 
for  fox-hunting  begins  at  Chriltmas,  and  holds  till  Lady-day  ;  that 
for  ro z-hunting  begins  at  Michaelmas,  and  ends  at  Chriflmas ;  hare- 
hunting  commences  at  Michaelmas,  and  lads  till  the  end  of  February  ; 
and  where  the  wolf  and  bear  are  hunted,  the  feafon  for  each  begins 
at  Chriflmas,  the  Ard  ending  at  Lady-day,  and  the  latter  at  the  Pu- 
rifleation. 

When  the  fportfmen  have  provided  thcmfelves  with  nets,  fpears, 
and  a  bunting- horn,  to  call  the  dogs  together;  and  likewtfe  with  in- 
Arumcnts  for  digging  the  ground,  the  following  directions  will  be 
of  ufeto  them  in  the  purfuit  of  each  fort  of  game. 

In  BADG'EK-kunting,  you  mud  begin  with  lceking  the  earths  and 
burrows  where  he  lies,  and  in  a  clear  moon-fhine  night  go  and  flop 
all  the  burrows,  except  one  or  two,  and  therein  place  fome  faeks, 
fattened  with  drawing  firings,  winch  may  fliut  him  in  as  loon  as  he 
flraineth  the  bag.  Some  ufc  no  more  than  to  fet  a  hoop  in  the 
mouth  of  the  fack,  and  fo  put  it  into  the  hole  ;  and  as  foon  as  the 
badger  is  in  the  fack  and  draineth  it,  the  fack  flippeth  off  the  hoop 
and  follows  him  into  the  earth,  fo  he  lies  tumbling  therein  till  he  is 
taken.  Thefe  facks  or  bags  being  thus  fet,  calf  off  the  hounds, 
beating  about  all  the  woods,  coppices,  hedges,  and  tufts,  round 
about,  for  the  compafs  of  a  mile  or  two,  and  what  badgers  are  abroad, 
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(being  alarmed  by  the  hounds,  will  foon  betake  thcmfelves  to  their 
burrows  ;  and  obferve  that  he  who  is  placed  to  watch  the  facks, 
mutt  ttnnd  clofc  and  upon  a  clear  wind  ;  otherwife  the  badger  will 
difeover  him,  and  will  immediately  fly  fome  other  way  into  his  bur¬ 
row.  But  if  the  hounds  can  encounter  him  before  lie  can  take  his 
fnnduarv,  he  will  then  ttand  at  bay  like  a  boar,  and  make  good 
fport,  grievoufly  biting  and  clawing  the  dogs,  for  the  manner  of 
their  fighting  is  laying  on  their  backs,  ufing  both  teeth  and  nails ; 
and  by  blowing  up  their  fleins  defend  thcmfelves  againd  all  bites  of 
the  dogs,  and  blowsof  the  men  upon  their  nofes.  And  for  the  bet¬ 
ter  prefervation  of  vour  dogs,  it  is  good  to  put  broad  collars  about 
their  necks  made  of  grey  fkins. 

When  the  badger  perceives  the  terriers  to  begin  to  yearn  him  in 
I  his  burrow,  he  will  flop  the  hole  betwixt  him  and  the  terriers  ;  and 
it  they  dill  continue  baying,  he  will  remove  his  couch  into  another 
chamber,  or  part  of  the  burrow,  and  fo  from  one  to  another,  barri¬ 
cading  the  way  before  them,  as  they  retreat,  until  they  can  go  no 
further.  If  you  intend  to  dig  the  badger  out  of  his  burrow,  you 
mud  be  provided  with  the  fame  tools  as  for  digging  out  a  fox;  and 
befldes,  you  fhould  have  a  pail  of  water  to  refreth  the  terriers,  when 
they  come  out  of  the  earth  to  take  breath  and  cool  thcmfelves.  It 
will  alfo  be  necedary  to  put  collars  of  bells  about  the  necks  of  your 
terriers,  which  making  a  noife  may  caufe  the  badger  to  bolt  out; 
The  tools  ufed  for  digging  out  the  badger  being  troubiefome  to  be 
carried  on  men’s  backs,  may  be  brought  in  a  cart.  In  digging, 
you  mult  confidcr  the  fituation  of  the  ground,  by  which  you  may 
judge  where  the.  chief  angles  arc  ;  for  elfe,  indead  of  advancing  the 
work,  you  will  hinder  it.  In  this  order  you  may  befiege  them  in 
their  holds,  or  cattles,  and  may  break  their  platforms,  parapets,  cafc- 
mates,  and  work  to  them  with  mines  and  countermines,  until  you 
•have  overcome  them. 

I  he  {kin  of  the  badger,  when  dreffed  with  the  hair,  is  ufed  for 
pidol  furniture.  The  Highlanders  make  their  pendent  pouches  of 
it.  The  hair  is  often  ufed  for  making  brufhes  to  foften  the  fhades 
in  painting,  called  fweetening  tools.  Thefe  animals  arc  alfo  hunt¬ 
ed  in  the  winter  nights  for  the  fake  of  their  flefh,  for  the,  hind  quar¬ 
ters  may  be  made  into  hams,  not  inferior  in  goodnefs  to  the  bed 
bacon.  The  fat  is  much  valued  for  ointments  and  falvcs  ;  and  the 
fkin,  being  well  dreffed,  is  alfo  very  warm,  and  good  for  ancient 
people  who  are  troubled  with  paralytic  diflempers. 

Buck -hunting.  Here  the  fame  hounds  and  methods  are  ufed,  as 
in  running  the  flag  ;  and,  indeed,  he  that  can  hunt  a  hart  or  flag 
well,  will  not  hunt  a  buck  ill. 

In  order  to  facilitate  the  chace,  the  game-keeper  commonly  fe- 
le£ls  a  fat  buck  out  of  the  herd,  which  he  fhoots  in  order  to  maimi 
him,  and  then  he  is  run  down  by  the  hounds. 

As  to  the  method  of  hunting  the  buck:  the  company  generally  go 
out  very  early  for  the  benefit  of  the  morning.  Sometimes  they  have 
a  deer  ready  lodged ;  if  not,  the  coverts  are  drawn  till  one  is  rouzed  ; 
or  fometimes  in  a  park  a  deer  is  pitched  upon,  and  forced  from  the 
herd,  then  more  hounds  are  laid  on  to  run  the  chace  :  if  you  come 
to  be  at  a  fault,  the  old  flaunch  hounds  are  only  to  be  relied  upon 
till  you  recover  him  again:  if  he  be  funk,  and  the  hounds  thruflhim 
in,  it  is  called  an  imprime,  and  the  company  all  found  a  recheat ; 
when  he  is  run  down,  every  one  drives  to  get  in  to  prevent  his 
being  torn  by  the  hounds ;  fallow-deer  feldom  or  never  {landing  at 
bay. 

lie  that  Ard  gets  in,  cries  boo-up ,  to  give  notice  that  he  is  down, 
and  blows  a  death.  When  the  company  arc  all  come  in,  they 
paunch  him  and  reward  the  hounds;  and  generally  the  chief  perfon 
of  quality  amongfl  them  lake's  fay,  that  is,  cuts  his  belly  open,  to 
fee  how  fat  he  is.  When  this  isdone,  every  one  has  a  chop  at  his 
neck,  and  the  head  being  cut  off  is  fhewed  to  the  hounds  to  encou¬ 
rage  them  to  run  only  at  male  deer,  which  they  fee  by  the  horns, 
and  to  teach  them  to  bite  only  at  the  head  :  then  the  company  all 
flanding  in  a  ring,  one  blows  a  Angle  death,  which  being  done  alL 
blow  a  double  rcchcat,  and  fo  conclude  the  chace  with  a  general 
halloo  of  hoo-up ,  and  depart  the  field. 

Fo x -hunting  makes  a  very  pleafant  exercife,  and  is  cither  above 
or  below  ground. 

l.  Above  ground.  To  hunt  a  fox  with  hounds,  you  mud  draw 
about  groyes,  thickets,  and  bufhes  near  villages.  When  you  find 
one,  it  will  be  necedary  to  flop  up  his  earth  the  night  before  you 
defign  to  hunt,  and  that  about  midnight,  at  which  time  he  is  gone 
out  to  prey:  this  may  be  done,  by  laying  two  white  flicks  acrofs 
in  his  way,  which  he  will  imagine  to  be  fome  gin  or  trap  laid  for 
him  ;  or  elfe,  they  may  be  flopped  up  with  black  thorns  and  earth 
mixed  together. 

At  firft,  only  cad  off  your  fure  finders,  and  as  the  drag  mends, 
add  more  as  you  dare  trull:  them.  The  hound  firfl  call  offfhould  be 
old  and  flaunch  ;  and  when  you  hear  fuch  a  hound  call  on  merrily, 
you  may  cafl  off  fome  others  to  him  ;  and  when  they  run  it  on  the 
full  cry,  caff  off  the  red  :  thus  you  {hall  complete  your  paflime.  The 
words  of  comfort  arc  the  fame  which  are  ufed  in  other  chaccs.  The 
hounds  fliould  be  left  to  kill  the  fox  themfelves,  and  to  worry  and 
tear  him  as  much  as  they  pleafe. 

When  he  is  dead,  hang  him  at  the  end  of  a  pike-ttaff,  and  halloo 
in  all  your  hounds  to  bay  him  ;  but  reward  them  with  nothing  be¬ 
longing  to  the  tox,  for  it  is  not  good,  neither  will  the  hounds  in 
common  eat  it.  * 

2.  Underground.  If  in  cafe  a  fox  does  fo  far  efeape  as  to  earth, 
countrymen  mult  be  got  together  with  fliovels,  fpades,  mattocks, 

;  pick-axes,  &c.  to  dig  him  our,  if  they  think  the  earth  not  too  great. 
They  make  their  earths  as  near  as  they  can  in  ground  that  is  hard  to 
dig,  as  in  clay,  ftonv  ground,  or  amongfl  the  roots  of  trees;  and 
their  earths  have  commonly  but  one  hole  ;  and  that  isftrait  a  long 
way  in  before  you  come  at  their  couch.  Sometimes  craftily  they 
,  *  /  take 
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take  puffed! on  of  a  badger’s  old  burrow,  wliich  hath  a  variety  of 
chambers,  holes,  and  angles. 

Now  to  facilitate  this  way  of  hunting  the  fox,  the  huntfman  muff 
be  provided  with  one  or  two  terriers  to  put  into  the  earth,  after  him, 
that  is,  to  fix  him  into  an  angle :  for  the  earth  often  confifts  of  many 
anales  :  the  ufeof  the  terrier  is,  to  know  where  he  lies  ;  for  as  foon 
ashefindshim,  he  continues  baying  or  barking,  fo  that  which  way 
the  noife  is  heard  that  way  dig  to  him.  Your  terriers  mull:  be  gar- 
nifhed  with  bells  hung  in  collars,  to  make  the  fox  bolt  the  fooner  ; 
befides,  the  collars  will  be  fomc  frnall  defence  to  the  terriers. 

The  inftruments  to  dig  withal  are  thefe;  a  fharp  pointed  fpade, 
which  ferves  to  begin  the  trench,  where  the  ground  is  hardeff,  and 
broader  tools  will  not  fo  well  enter  ;  the  round  hollowed  fpade, 
which  is  ufeful  to  dig  among  roots,  having  very  fharp  edges  ;  the 
broad  flat  fpade  to  dig  withal,  when  the  trench  has  been  pretty  well 
opened,  and  the  ground  fofter ;  mattocks  and  pick-axes  to  dig  in 
hard  ground,  where  a  fpade  will  do  but  little  fervice  ;  the  coal-rake 
tocleanfethe  hole,  and  to  keep  it  from  flopping  up  ;  clarrips,  where¬ 
with  you  may  take  either  fox  or  badger  out  alive  to  make  fport  with 
afterwards.  And  it  would  be  very  convenient  to  have  a  pail  of  wa¬ 
ter  to  refrefh  vour  terriers  with,  after  they  are  come  out  of  the  earth 
to  take  breath. 

After  this  manner  you  mav  befiege  a  fox,  See.  in  their  flrongeft 
holes  and  cafllcs,  and  may  break  their  cafements,  platforms,  para¬ 
pets,  and  work  to  them  with  mines  and  counter-mines  till  you  have 
obtained  what  you  defired. 

HARR-hunting.  As,  of  all  chaces,  the  hare  makes  the  greateft 
paftime;  foit  gives  no  frnall  pleafure  to  fee  the  craft  of  this  frnall 
animal  for  her  felf-prefervation.  If  it  be  rainy,  the  hare  ufually 
takes  to  the  high-ways  ;  and  if  fhe  come  to  the  fide  of  a  young  grove, 
or  fpring,  {he  feldom  enters,  but  fquats  down  till  the  hounds  have 
overlhot  her ;  and  then  Ihe  will  return  the  very  way  fire  came,  for 
fear  of  the  wet  and  dew  that  hangs  on  the  boughs.  In  this  cafe, 
the  huntfman  ought  to  flay  an  hundred  paces  before  he  comes  to  the 
wood-fide,  by  wliich  means  he  will  perceive  whether  file  return  as 
aforefaid  ;  which  if  fhe  do,  he  muft  halloo  in  his  hounds,  and  call 
them  back,  and  that  prefently. 

.  The  next  thing  that  is  to  be  obferved,  is  the  place  where  the  hare 
fits,  and  upon  what  wind  flie  makes  her  form,  either  upon  the  north 
or  fouth  wind  ;  (lie  will  not  willingly  run  into  the  wind,  but  run 
upon  a-fide,or  down  the  wind  ;  but  if  {he  form  in  the  water,  it  is 
a  fign  (lie  is  foul  and  meafled  :  if  von  hunt  fuch  a  one,  have  a  fpe- 
cial  regard  all  the  day  to  the  brook-fides,  for  there,  and  near  plaflies, 
<he  will  make  all  her  croflings,  doublings,  &c. 

S<?me  hares  havebeen  fo  crafty,  that  as  foon  as  they  have  heard 
the  found  of  a  horn,  they  would  inftantly  ftart  out  of  their  form, 
though  it  was  at  the  dlflance  of  a  quarter  of  a  mile,  and  go  and 
fwim  in  fome  pool,  and  reft  upon  fome  rufh  bed  in  the  midlt  of  it  ; 
and  would  not  flir  from  thence  till  they  have  heard  the  horn  again, 
and  then  have  ftarted  out  again,  fwimming  to  land,  and  have  flood 
up  before  the  hounds  four  hours,  before  they  could  kill  them,  fwim- 
ming  and  ufing  all  fubtilties  and  croflings  in  the  water.  Nay,  fuch 
is  the  natural  craft  and  fubtilty  of  a  hare,  that  fometimes,  after  fhe 
has  been  hunted  three  hours,  fhe  will  ftart  a  frefh  hare,  and  fquat 
in  the  fame  form.  Others  having  been  hunted  a  confiderable  time, 
will  creep  under  the  door  of  a  {heep-eoat,  and  there  hide  themfelves 
among  the  fheep ;  or  when  they  havebeen  hard  hunted,  will  run  in 
among  a  flock  of  fheep,  and  will  by  no  means  be  gotten  out  from 
among  them,  till  the  hounds  are  coupled  up  and  the  fheep  driven 
into  their  pens.  Some  of  them  (and  that  feems  fomewhat  ftrange) 
will  take  the  ground  like  a  coney,  and  that  is  called,  going  to  the 
vault.  Some  hares  will  go  up  one  fide  of  the  hedge,  and  come 
down  the  other,  the  thicknefs  of  the  hedge  being  the  only  dlflance 
between  the  courfes.  A  hare  that  has  been  forely  hunted,  has  got 
upon  a  quickfet  hedge,  and  ran  a  good  way  upon  the  top  thereof; 
and  then  leapt  off  upon  the  ground.  And  they  will  frequently  be¬ 
take  themfelves  to  furze-bufties,  and  will  leap  from  one  to  the  other, 
whereby  the  hounds  are  frequently  in  default. 

Having  found  where  a  hare  hath  relieved  in  fome  pafture  or  corn¬ 
field,  you  muft  then  confider  the  feafon  of  the  year,  and  wh-at  wea¬ 
ther  it  is ;  for  if  it  be  in  the  fpring-time,  or  fummer,  a  hare  will  not 
then  fet  in  bufhes;  becaufe  they  are  frequently  infefted  with  piimires, 
fnakes,  and  adders ;  but  will  fet  in  corn-fields,  and  open  places.  In 
the  winter-time,  they  fet  near  towns  and  villages,  in  tufts  of  thorns 
and  brambles,  efpecially  when  the  wind  is  northerly  or  foutherly. 
According  to  the  feafon  and  nature  of  the  place  where  the  hare  is 
accuftomed  to  fit,  there  beat  with  your  hounds,  and  ftart  her  ;  which 
is  much  better  fport  than  trayling  of  her  from  her  relief  to  her 
form. 

After  the  hare  has  been  ftarted,  and  is  on  foot,  then  ftep  in  where 
you  faw  her  pafs,  and  halloo  in  your  hounds,  until  they  have  all  un¬ 
dertaken  it,  and  go  on  with  it  in  full  cry  ;  then  recheat  to  them 
'  with  your  horn,  following  fair  and  foftly  at  firft,  making  not  too 
much  noife  either  with  horn  or  voice  ;  for  at  the  firft,  hounds  are 
apt  to  ovcrlhoot  the  chace  through  too  much  heat.  But  when  they 
have  run  the  fpace  of  an  hour,  and  you  fee  the  hounds  are  well  in 
with  it,  and  flick  well  upon  it,  then  you  may  come  in  nearer  with 
the  hounds,  becaufe  by  that  time  their  heat  will  be  cooled,  and  they 
will  hunt  morefoberly.  But,  above  all  things,  mark  the  firft  dou¬ 
bling,  which  muft  be  your  diredlion  for  the  whole  day  ;  for  all  the 
doublings  that  {he  fhall  make  afterwards  will  belike  the  former, and 
according  to  the  policies  that  you  {hall  fee  her  ufe,  and  the  place 
where  you  hunt,  you  muft  make  your  compaifes  great  or  little,  long 
or  {hort,  to  help  the  defaults,  always  feeking  the  moifteft  and  molt 
commodious  places  for  tl\e  hounds  to  feent  in. 

To  conclude  ;  thofe  who  delight  in  hunting  the  hare,  muft  rife 
early,  left  they  be  deprived  of  the  feent  of  her  footfteps. 

Hart  or  'Sr -hunting.  Gefner,  fpeaking  of  hart-hunting,  ob- 
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ferves,  that  this  wild,  deceitful,  and  fubtle  beaft,  frequently  deceives 
it  s  hunter,  by. windings  and  turnings.  Wherefore  the  prudent 
hunter  muft  train  his  dogs  with  words  of  art,  that  he  may  be  able  to 
for  them  on,  and  take  them  uffagain  at  pleafure.  Firft,  encompafs 
the  beaft  in  her  own  layer,  and  fo  unharbour  her  in  the  view  of  the 
dogs,  that  fo  you  may  never  loofe  herllot  or  footing.  Neither  muft 
vou  fet  upon  every  one,  either  of  the  herd,  or  thofe  that  wander 
iohtary  alone,  or  a  little  one,  but  partly  by  fight,  and  partly  by 
theur  looting  and  fumets,  make  a  judgment  of  the  game,  and'  alfo 
obferve  the  largenefs  of  his  layer. 

The  .huntfman,  having  made  thefe  difeoveries  in  order  to  the 
chace  takes  oft  the  couplings  of  the  dogs,  and  fome  on  horfeback, 
the  others  on  foot,  follow  fife  cry,  with  the  greateft  art,  obfervation 
and  fpeed,  remembering  and  intercepting  him  in  his  fubtile  turnings 
and  headings  ;  with  all  agility  leaping  hedges,  gates,  pales,  ditehef: 
neither  fearmg  thorns,  down  hills,  nor  woods,  but  mounting  frefh 

°/.f< 7  lf  thn  ,fir?  t,.rej  foll°™  the  large(t  head  of  the  whole  herd, 
which  muft  be  Angled  out  of  the  chace  ;  which  the  dogs  perceiving 

muft  follow  ;  not  following  any  other.  The  dogs  ar?  animated  fo 
the  fport  by  the  wind.ng  of  horns,  and  the  voices  of  the  huntfmen 
But  fometimes  the  crafty  beaft  fends  forth  his  little  fouire  to  be  fa’ 
enheed  to  the  dogs  and  hunters,  inftead  of  himfelf,  lying  clofe  the 
mean  time.  In  this  cafe  the  huntfman  muft  found  a  retreat,  break 
oft  the  dogs,  and  take  them  in,  that  is,  learn  them  again,  until  they 
be  brought  to  the  fairer  game  ;  which  rifeth  with  fear,  yet  ftill  ft/ 
veth  by  flight  umil  he  be  wearied  and  breathlefs.  The  nobles  call 
the  beaft  a  wife  hart,  who,  to  avoid  all  his  enemies,  runneth  into  the 
greateft  herds,  and  fo  brings  a  cloud  of  error  on  the  dogs,  to  obftrudt 
their  farther  purfuir;  fometimes  alfo  beating  fome  of  the  herd  into 
his  too  tings,  that  fohe  may  the  more  eafily  efcape,  by  amufin*  the 
dogs.  Afterwards  he  betakes  himfelf  to  his  heels  again,  ftill  running 
with  the  wind,  not  only  for  the  fake  of  refreftiment,  but  alfo  becaufe 
by  that  means  he  can  the  more  eafily  hear  the  voice  of  his  purfuers 
whether  they  be  far  from  him,  or  near  to  him.  But  at  laft  bein'’ 
again  difeovered  by  the  hunters  and  fagacious  feent  of  the  dogs  he 
flies  into  the  herds  of  cattle,  as  cows,  fheep,  &c.  leaping  on  a  cow 
or  ox,  laying  the  fore  parts  of  his  body  thereon,  that  fo  touching  the 
earth  only  with  his  hinder  feet,  he  may  leave  a  very  frnall  or  no  ibent 
at  all  hehind,  for  the  hounds  to  difeern. 

But  their  ufual  manner  is,  when  they  fee  themfelves  hard  befet 
and  every  way  intercepted,  to  make  force  at  their  enemy  with  their 
horns,  who  firft  comes  upon  him,  unlefs  they  be  prevented  by  fpear 
or  fword.  When  the  beaft  is  flain,  the  huntfman  with  his  horn 
windeth  the  fail  of  the  beaft,  and  then  the  whole  company  comes  ud 
blowing  their  horns  in  triumph  for  fuch  a  conqueft;  among  whom,’ 
the  fkiltulleft  opening  the  beaft,  rewards  the  hounds  with  what  pro¬ 
perly  belongs  to  them,  for  their  future  encouragement  :  for  which 
purpofe  the  huntfmen  dip  bread  in  the  {kin  and  blood  of  the  beaft 
to  give  to  the  hounds.  ’ 

It  is  very  dangerous  to  go  in  to  a  hart  at  bay,  of  which  there  are 
two  forts,  one  on  land  and  the  other  in  water.  Now  if  the  hart  be 
in  a  deep  water,  where  you  cannot  well  come  at  him,  then  couple 
up  your  dogs ;  for  fhould  they  continue  long  in  the  water,  it  would 
endanger  their  furbating  or  foundering.  In  this  cafe,  get  a  boat 
and  fwim  to  him,  with  dagger  drawn,  or  elfe  with  rope  that  has  a 
noofe,  and  throw  it  over  his  horns  ;  for  if  the  water  be  fo  deep 
that  the  hart  fwims,  there  is  no  danger  in  approaching  him  •  other- 
wife  you  muft  be  very  cautious. 

As  to  a  land-bay;  if  a  hart  be  burniffied,  then  you  muft  confider 
the  place  ;  for  it  it.be  in  a  plain  and  open  place,  where  there  is  no 
wood  nor  covert,  it  is  dangerous  and  difficult  to  come  in  to  him  • 
but  if  he  be  on  a  hedge-fide,  or  in  a  thicket,  then,  while  the  hart  is 
flaring  on  the  hounds,  you  may  come  foftly  and  covertly  behind  him 
and  cut  his  throat,  ifyou  mifs  your  aim,  and  the  hart  turn  head 
upon  you,  then  take  refuge  at  fome  tree  ;  and  when  the  hart  is  at 
bay,  couple  up  your  hounds:  and  when  you  fee  the  hart  turn  head 
to  fly,  gallop  in  roundly  to  him,  and  kill  him  with  your  fword. 

Directions  at  the  death  of  a  Hart  or  Buck. 

The  firft  ceremony,  when  the  huntfman  comes  in  to  the  death  of 
a  deer,  is  to  erv,  ware  haunch,  that  the  hounds  may  not  break  in  to 
the  deer  ;  which  being  done,  the  next  is  the  cutting  his  throat,  and 
there  blooding  the  youngeft  hounds,  that  they  may  the  better  love  a 
deer,  and  learn  to  leap  at  his  throat :  then  the  mort  having  been 
blown,  and  all  the  company  come  in,  the  beft  perfon,  who  hath  not 
taken  jay  before,  is  to  take  up  the  knife  that  the  keeper  or  huntfman 
is  to  lay  acrofs  the  belly  of  the  deer,  fome  holding  by  the  fore-leg* 
and  the  keeper  or  huntfman  drawing  down  the  pizzle,  the  perfon 
who  takes  fay,  is  to  draw  the  edge  of  the  knife  leifurely  along  the 
middle  of  the  belly,  beginning  near  thebrilket,  and  drawing  a  little 
qpon  it,  enough  in  the  length  and  depth  to  difeover  how  fat  the  deer 
is  ;  then  he  that  is  to  break  up  the  deer,  firft  flits  the  {kin  from  the 
cutting  of  the  throat  downwards,  making  the  arber,  that  fo  the  or¬ 
dure  may  not  break  forth,  and  then  he  paunches  him,  rewarding 
the  hounds  with  it.  b 

I11  the  next  place,  he  is  to  prefent  the  fame  perfon,  who  took  fay 
with  a  drawn  hanger,  to  cut  off  the  head  of  the  deer.  Which  being 
done,  and  the  hounds  rewarded,  the  concluding  ceremony  is,  if  it  be 
a  flag,  to  blow  a  triple  mort ;  and  if  a  buck,  a  double  one';  and  then 
all  who  have  horns,  blow  a  recheat  in  concert,  and  immediately  a 
general  whoop,  whoop.  .  1 

Otter -hunting  is  performed  with  dogs,  and  alfo  with  a  fort  of 
inftruments,  called  otter-fpears  ;  with  which,  when  they  find  them¬ 
felves  wounded,  they  make  to  land, and  fight  with  the  dogs,  and  that 
moll  furioufly,  as  if  they  were  feniible  that  cold  water  would  annoy 
their  green  wounds. 

There  is  indeed  craft  to  be  ufed  in  hunting  them ;  but  they  may  be 
catchcd  in  fnares  under  water,  and  by  river  lides;  but  great  tare  muft 
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be  taken,  for  thev  bite  forcly  and  vertomoufly  ;  and  if  they  happen 
to  remain  long  in  the  fnare*  they  will  get  themfelves  free  b>  their 

tCC\n  bunting  them,  one  man  mud  be  on  one  fide  of  the  river,  and 
another  on  the  other,  both  beating  the  banks  with  dogs and  the 
beaft  not  being  able  to  endure  the  water  long,  you  w  11  foon  difco- 
ver,  if  there  be  an  otter*or  not,  in  that  quarter  ;  for  he  muft  come 
make  his  fpraints*  and  in  the  night  fometnnes  to  teed  on  grafs 


out  to 


If  any  of  the  hounds  find'out  anotter,  then  view  the  foft  grounds 
and  mold  places,  to  find  out  which  way  he  bent  h.s  head  ;  if  you 
cannot  difeover  this  by  the  marks,  you  may  partly  perceive  it  by  the 
fpraints  -  'awl  then  follow  the  hounds,  and  lodge  him  as  a  hart  or 
•  deer  But  if  vou  do  not  find  him  quickly,  you  may  imagine  he  is 
gone  to  couch  fomewhere  farther  off  from  the  river ;  for  fometimes 
thev  will  go  to  feed  a  confidcrable  way  from  the  place  of  their  red, 
choofing  rather  to  go  up  the  river  than  down  it.  I  he  perfons  that 
go  a  hunting  otters,  muft  carry  their  fpears,  to  watch  his  vents,  that 
being  the  chief  advantage ;  and  if  they  percei  ve  him  fwimming  un¬ 
der  water,  they  muft  endeavour  to  firike  him  with  their  fpears,  and 
if  they  nrifs,  muft  purfue  him  with  the  hounds,  which,  if  they  be 
fo  wood  and  perfedly  entered,  will  go  chanting  and  trailing  along  by 
thdriver-fide,  and  will  beat  every  root  of  a  tree,  andoher-bed,  and 
tuft  of  bulrufhes  ;  nav,  they  will  fometijnes  take  water,  and  bait 
the  bead,  like  a  fpanicl,  by  which  means  he  will  hardly  efcape. 

Ro  f.-Bu  c  K. -hunting  is  performed  divers  ways,,  and  very  eafily  in; 

^  When  chaced,  they  ufuallv  run  againft  the  wind,  becaufe  the 
coolriefsof  the  air  refrefhes  them  in  their  courfe ;  therefore  thehuntf- 
men  place  their  dogs  with  the  wind  :,  they  ufually,  when  hunted, 
flrft  take  a  large  ring,  and  afterwards  hunt  the  hounds.  They  are  alfo 
often  taken  by  counterfeiting  their  voice,,  which  a  fkilful  huntfman 
knows  hoW  to  do  by  means  of  a  leaf  in  his  mouth.  W  hen  they  a  e 
hunted,  they  turn  much  and  often,  and  come  back  upon  the  dogs 
diredly  ;  and  when  they  can  no  longer  endure,  they  take  foil,  as 
the  hart  does,  and  will  hang  by  a  bough  in  fuch  a  manner,  that  no¬ 
thing  pf  them  fhall  appear  above  the  water  but  their  fnout,  and 
they  wilUaffer  the  dog.s  to  come  juft,  upon  them  before  they  will 

The  venifon  of  a  roe-buck  isnever  out  of  feafori, being  never  fat,, 
and  therefore  they  are  hunted  at  any  time ;  only  that  fome  favour 
ought  to  be  (hewn  the  doe,  w  hile  (he  is  big  with  fawn,  and  after¬ 
wards  till  her  fawn  is  able  to  fhift  for  himlelf.  He  is  not  called, 
by  the  fkilful  in  the  art  of  hunting ,  a  great  roe-buck,  but  a  fair  roe¬ 
buck  ;  the  herd  of  them  is  called  a  bevy :  and  if  he  hath  not  bevy- 
greafe  upon  his  tail,  w'hen  he  is  broken  up,,  he  is  more  fit  to  be 
dog’s  meat  than  man’s  meat. 

The  hounds  muft  be  rew>ard£d  with  the  bowels,,  the  blood,,  and 
feet  flit  afunder,  and  all  boiled  together. 

Hunting-wm/oE  The  firft  thing  that  is  to  be  confidercd  by  one 
who  defigns  to  match  his  horfe  for  his  own  advantage,  and  his  horfe’S 
credit*  fe  not  to  flatter  himfelf  with  the  opinion  of  his  horfe,  by 
fanfyihg  that  he  is  a  fwift,  when  he  is  but  a  flow  galloper ;  and 
that  he  is  a  whole  running  horfe  (that  is,  that  he  will  run  four  miles 
without  a  fob  at  the  height  of  his  fpeed)  when  he  is  not  able  to  run 
two  or  three.  Very  probably  fome  gentlemen  are  led  into  this  error* 
by  their  being  miffaken  in  the  fpeed  of  their  hounds,  who,  for  want 
of  trying  them  againft  other  dogs  that  have  been  really  fleet,  have 
fuppofed  their  owm  to  be  fo*  when*  in  reality,  they  are  but  of  a  mid¬ 
dling  fpeed  *  and  becaufe  their  horfe*  when  trained,  was  able  to  fol¬ 
low  them  all  day,  and  upon  any  hour,  to  command  them  upon  deep 
as  well  as  light  earths,  have  therefore  made  a  falfeconcluiion,.that 
their  horfe  is  as  fwift  as  the  beft ;  but  upon  triaLagainft  a  horfe  that 
has  been  rightly  trained  after  hounds  that  were  truly  fleet,  have 
bought  their  experience  perhaps  full  dear;  therefore  it  is  advifeable 
for  all  lovers  of  hunting  to  procure  two  or  three  couple  of  tried 
hounds,  and  once  or  twice  a  week  to  follow  them  after  a  train-feent* 
and  w  hen  he  is  able  to  top  them  on  all  forts  of  earth* and  to  endure 
heats  and  colds  ftoutly,  then  he  may  better  rely  on.  his  fpeed  and 
toughnefs. 

That  horfe  which  is  able  to  perform  a  hare-chace  of  five  or  fix 
miles  brilkly  and  cour^geoufly,  till  his  body  be  as  it  were  bathed  in 
fweat ;  and  then,  after  the  hare  has  been  killed,  in  a  nipping  frofty 
morning,  can  endure  to  ftand  till  the  fweat  be  frozen  on  his  back, 
ib  that  he  can  endure  to  be  pierced,  with  the  cold  as  well  as  the  heat, 
and  then  even  in  that  extremity  of  cold  to  ride  another  chace  as 
brilkly  and  with  as  much  courage  as  he  did  the  former*  that  horfe 
which  can  thus  endure  heats  and  colds  is  moft  valued  by  fportfmen. 
Therefore  in  order  to  make  a  judgment  of  the  goodnefsof  a  horfe, 
obferve  him  after  the  death  of  the  firft  hare,  if  the  chace  has  been.in 
auv  degree  brilk  ;  if  when  he  is  cold  he  lkrinks  up  his  body,  and 
draw  s  his  legs  up  together*  it  is  an  infallible  fign  of  want  of  vigour 
and  courage ;  the  like  may  be  done  by  the  flackening  of  his  girths 
after  the  firft  chace,  and  from  the  dulnefssf  his  teeth,  and  the  dul- 
nefs  of  his  countenance,  all  which  are  true  tokens  of  faintnefs,  and 
being  tired  ;  and  fuch  a  horfe  is  not  to  be  relied  on,  iiv  cafe  of  a 


wager. 


Here  it  will  not  be  improper  to  take  notice  of  the  way  of  making 
matches  in  former  times,  and  the  modern  way  of  deciding  wagers. 
The  old  way  of  trial  was,  by  running  fo  many  train-feents  after 
honnds,  as  w’ere  agreed  upon  bun. ween  the  parties  concerned,  and  a 
bell-courfe,  this  being  found  not  fo  uncertain,  but  mote  durable 
than  htixz-hmting ;  and  the  advantage  confided  in  having  the  trains 
laid  on  earth  moft  fuitable  to  the  qualifications  of  the  horfes.  But 
now  others  choofe  to  hunt  the  hare  till  fuch  an  hour,  and  then  to 
run  this  wild-goofe-chace;  a  method  of  racing  that  takes  it’s  name 
from  the  manner  of  the  flight  of  w:ild-geefe,  which  is  generally  one 
^fter  another  j  fo  the  two  horfes  after Tunning  of  twelvefcore  yards, 
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had  liberty,  which  horfe  foever  could  get  the  leading,  to  ride  what 
ground  he  pleafed,  the  hindmoft  hoife  being  bound  ro  fellow  him, 
within  a  certain  diftance  agreed  on  by  articles,  or  elfe  to  be  whipped 
up  by  the  triers  or  judgers  which  rode  by  ;  and  which  ever  horfe 
could  diftance  the  other,  won  the  march. 

But  this  chace  was  found  by  experience  fo  inhuman,  and  fo  de- 
ftruftive  to  good  horfes,  efpecially  when  two  good  horfes  w'ere 
matched  ;  for  neither  being  able  to  diftance  the  other,  till  both  were 
ready  to  fink  Under  their  riders  through  weaknefs,  that  oftentimes 
the  match  was  fain  to  be  drawn,  and  left  undecided,  though  both 
the  horfes  were  quite  fpoiled. 

This  brought  up  the  cuftom  of  train-feents,  which  afterwards  was 
changed  to  three  heats,  and  a  ftrait  courfe  ;  and  that  the  lovers  of 
horfes  might  be  encouraged  to  kcepgood  ones,  plates  ha  ve  been  erected 
in  many  places  of  England.  The  fewer  of  thefc  before  you  come 
to  the  courfe,  if  your  horfe  be  fiery  and  mettled,  the  better*  and  the 
fhortcr  the  diftance  the  better.  AHfo,  above  all  things*,  be  fore  to 
make  your  bargain  to  have  the  leading  of  tire  firft  train,  and  then 
make  choice  of  fuch  grounds  where  your  horfe  may  belt  fhew  his 
fpeed*  and  the  fleeted  dogs  you  can'  procure  :  give  your  hounds  as 
much  law  before  you  as  your  triers  will  allow,  and  then,  making  a 
loofe,  try  to  win  the  match  with  a  wind  ;  but  if  you  fail  in  this  at¬ 
tempt*  then  bear  your  horfe,  and  fave  him  for  the  courfe  ;  but  if 
your  horfe  be  flow*  but  well  winded,  and  a  true  fpurred  nag,  then 
the  more  train-feents  you.run  before  you  come  to  the  ftrait  courfe, 
the  better.  But  here  you  ought  to  obferve  to  gain  the  leading  of  the 
firft  train;  which  in  this  cafe  you  muft  lead  upon  fuch  deep  earths, 
that  it  may  not  end  near  any  light  ground ;  for  this  is  the  rule  re¬ 
ceived  among  horfemen,  that  the  next  train  is  to  tjegin  where  the 
laft  ends,  and  the  laft  train  is  to  be  ended  at  th^  flarting-place  of  the 
courfe ;  therefore  remember  to  end  y@ur  laft  on  deep  earths,  as  well 
as  the  firft. 

HURDLE,  is  the  name  of  the  fledge  on  which  traitors  are  drawn 
'  t®  the  place  of  execution. 

Hurdles,  in  fortification,  twigs  of  willows  or  oliers  interwoven- 
clofe  together,  fuftained  by  long  flakes,  and  ufually  laden  with  earth.. 

Hurdles,  called  alfo  clays ,  arc  made  in  the  figure  of  a  long 
fquare,  the  length  feeing  five  or  fix  feet,  and  the  breadth  three,  or 
three  and  a  half ;  the  clofer  they  are  woven*  the  better.  They  ferve 
to  render  batteries  firm,  or  to  confolidate  the  paffage  over  muddy 
ditches  or  to  cover  traverfes  and  lodgments,  for  the  defence  of  the 
workmen,  againft  the  fire-works,  or  the  ftones  that  be  thrown 
againft  them. 

Hur~4.es,  in  hufbandry,  certain  frames,  made  cither  of  fpllt 
timber,  or  of  Eazel-rods,  wattled  together,  to  ferve  for  gates  in  in- 
clofures,  or  to  make  fheep-folds,  &c, 

HURDS,  or  Hards*  of  flax  or  hemp,  the  coarfer  parts,  fepa- 
rated  in  the  dreflingsfirom  the  tear,  or  »ie  fluff. 

HURLE-^owr,  in  a  nprfe,  a  bone  near  the  middle  of  the  buttock, 
very  apt  to  go  out  ofit’s  fockets  with  a  hurt  or  ftrain. 

HURLERS,  a  number  of  large  ftones*  fet  in  a  fquare  figure, 
near  St.  Clare,  in  Cornwall,  fo  called  from  an  old  opinion  held  by 
the  common  people,  that  they  are  fo  many  men  petrified,  or  changed 
into  ftones,  for  profaning  the  fabbath-day,  by  hurling  the  ball,  an 
exercife  for  which  the  people  of  that  country  have  been  always  fa¬ 
mous.  f 

HURRICANE,  a  furious  ftorm  of  wind*  rain,  thunder,  and 
lightning,  attended  with  a  fwelling  of  the  fea,  and  fometimes 
with  an  earthquake,  add,  in  fliort,  with  every  circumftance  which 
the  elements  can  aifenible  that  is  terrible  and  deftrudtive. 

Hurricanes  are  frequent  in  the  Weft  Indies,  where  they  make  pro¬ 
digious  ravages,- by  rooting  up  trees,  deftroying  houfes  and  Slip¬ 
ping*  and  the  like. 

The  nativcp,  it  is  faid,  can  foretel  hurricanes  by  the  following 
prognoftics:  i.  All  hurricanes  happen  either  on  the  day  of  the  full* 
change,  or  quarter  of  the  moon.  2.  From  the  unufual  rednefs  of 
the  fun,  the  grefet  ftillnefs,  and  at  the  fame  time  turbulence  of  the 
Ikies,  fwelling  ofThe  fea,  &C-  happening  at  the  change  of  the 
moon,  the  Caribbees  conclude  there  will  be  a  hurricane  next  full 
moon.;  and  if  the  fame  figns  be  obfcived  on  the  full  snoon,  they  majr 
expert  one  next  new  moon. 

As  to  the  caufe  of  hurricanes,  they  undoubtedly  arife  from  the 
violent  ftruggle  of  two  oppolite  winds.  Now  as  the  wind  betwixt 
the  tropics  is  generally  cafterly,  and  upon  the  fun’s  going  back 
from  the  northern  tropic,  the  weftern  winds  pour  down  with  vio¬ 
lence  upon  thofc  parts,  the  oppofttionof  thefe  contrary  winds  cannot 
fail  to  produce  a  hurricane. 

Hurricanes  do  not  Ihift  through  all  fhe  points  of  the  compafs,  but 
begin  always  with  a  north  wind,  veer  to  the  fouth-eaft,  and  then 
ceafe  ;  and  their  fhifting  between  thefe  two  points- is  fo  fudden  and 
violent*  that  it  is  impoflible  for  any  flvip  to  veer  with  it;  whence  it 
happens  that  the  fails  are  carried  away, .yards  and  all,  and  fometimes 
the  mafts  themfelves  wreathed  round  like  an  ofier. 

Swifferland  is  fubjeft  to  very  violent  hurricanes,  which  do  great 
mifehief,  andthat  in  a  very  lingular  manner. 

HURTEK,.  in  artillery,  a  flatted  iron  fixed  againft  the  body  of 
an  axle-tree,  with  ftraps,  to  take  off  the  fridlion  of  the  naves  of 
wheels  againft  the  body. 

Hurters,  in  fortification,  denote  pieces  of  timber  about  fix 
inches  fquare,  placed  at  the  lower  end  of  the  platform,  next  to 
the  parapet,  to  prevent  the  wheels  of  the  gun-carriages  from  da¬ 
maging  the  parapet. 

HUSBAND,  maritus,  a  man  joined,  or  contradkd  with  a  wo¬ 
man  in  marriage. 

By  the  laws  of  England,  the  wife  is  fuppofed  wholly  under  the 
dominion  of  her  hujband,  nor  can  act  or  will  any  thing  of  herfclf. 
See  Wife.  See  alfo  Coverture,  Divorce,  Dow'er,  Feme 
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In  Germany,  the  power  of  the  hujband  is  not  fo  extenfive  ;  even 
the  princes  of  the  empire  have  not  a  fovereign  and  defpotic  power 
over  their  wives  and  children. 

Husband-/^,  a  term  ufed  in  Scotland  for  a  portion  of  land 
containing  fix  acres  of  fock  and  feythe  land  ;  than  is,  of  land  that 
may  be  tilled  with  a  plough,  and  mown  with  a  feythe. 


A  Treatise  on  the  Art  of 

HUSBANDRY. 

HUSBANDRY,  is  the  bufinefs  or  employment  of  a  farmer,  or 
perfon  who  cultivates  land,&c.  The  term  denotes  much  the  fame 
with  agriculture,  tillage,  or  the  management  of  arable  lands,  &c. 

Hujbandry  is  divided  into  two  kinds,  and  diftinguifhed  by  the 
epithets  old  and- new.  The  former  is  that  which  has  been  pradlifed 
in  all  countries  from  the  moll  early  times  ;  and  the  latter  that  in¬ 
troduced  by  the  ingenious  Mr.  Tuil,  and  often  called  the  horfp- 
fioeing  hujbandry.  ,  t 

Experience  fhews,  thafland,  though  ever  fo  well  tilled  in  the  aii- 
tumn,  when  wheat,  for  example,  is  fown,  hardens  and  foddehs  in 
the  winter;  it’s  particles  beaten  down  by  heavy  rains,  and  funk  by 
their  owr»  weight,  approach  each  other  daily  more  arid  more  ;  the 
roots  of  the  plants  cultivated  have  confequently  lefs  and  lefs  room 
to  extend  themfelves  in  queftof  their  neceflary  food  ;  and  the  inter¬ 
faces  of  the  earth  become  of  courfe  fo  few  and  clofe,  that  they  are 
not  able  to  pierce  through  them  ;  whilft  the  weeds  fpring  up,  and 
rob  them  of  their  nourifhment.  By  this  means  the  earth,  reduced 
to  nearly  the  fame  condition  as  if  it  had  hot  been  ploughed  at  all,  is 
unable  to  affift  the  plants  fown  in  it,  in  the  fpring,  when  they  ought 
to  ftioot  with  the  greateft  vigour.  They  confequently  then  Hand 
molt  of  all  in  need  of  the  plough,  to  deftroy  the  weeds,  to  lay  frefh 
earth  to  their  roots  in  the  room  of  that  which  they  have  exhaufted, 
to  break  the  particles  of  the  ground  anew,  fo  as  to  enable  their  roots 
to  fpread,  in  order  to  their  gathering  an  ample  provifion  of  food, 
which  then  does  them  the  greateft  fervice. 

In  the  common  hujbandry,  the  whole  attention  is  to  provide  a 
great  ftoreof  nouriftiment  for  the  wheat  at  a  time  when  it  fcarcely 
confumes  any,  as  it  then  produces  only  a  few  blades;  after  which 
it  is  left  to  itfelf,  at  a  feafon  when  it  might,  and  fhould,  be  mod  af- 
fifted  by  proper  culture :  a  management  as  prepofterous,  as  it  would 
be  to  give  a  child  a  great  deal  of  food,  arid  diminiih  it  gradually  as 
he  grows  bigger;  or,  to  ufe Mr.  Tull’s  comparifon,  to  give  filk- 
worms,  before  they  are  hatched,  treble  the  full  flock  of  leaves 
neceflary  to  maintain  them  till  they  have  finifhed  their  fpinning,  and 
not  to  allow  them  any,  when  they  really  want  feeding. 

The  great  advantage  of  having  land  in  fine  tilth  before  it  is 
fowed,  is  univerfally  acknowledged  ;  but  we  muft  not  flop  at  thefe 
firft  preparations.  Plants  require  a  continuation  of  culture  while 
they  grow,  and  muft  not  be  forfaken  till  they  have  attained  theif 
full  maturity. 

Thofe  who  are  againft  the  frequent  ploughings  bfed  in  the  new 
hujbandry ,  arc  afraid  of  drying  the  earth  too  much  ;  bccaufe,  fay 
they,  the  moirture  efcapes  more  ealily  from  a  well  loofened  foil, 
than  from  a  hard  and  clofe  earth. 

In  anfwer  to  this,  it  will  appear  from  many  of  the  following 
experiments,  that  even  in  the  dried  weather,  land  cultivated  ac¬ 
cording  to  the  new  method,  continues  conilantly  moifter  than  that 
which  is  managed  in  the  old  way.  Inftead  of  a  ftagnant  wet,  more 
hurtful,  perhaps,  than  beneficial  to  plants ;  earth  made  fine  to  a 
good  depth,  is  prepared,  as  the  reverend  Dr.  Eliot  exprefies  it, 
“  with  open  mouth,  to  drink  and  retain  the  dew,  which,  when  it 
falls  upon  the  land  that  is  untilled,  or  but  poorly  tilled,  does  not 
fink  far,  but  is  carried  off  by  the  next  fun’s  heat.”  That  dew  is 
one  of  the  greateft  fertilizers  of  the  earth,  has  been  repeatedly  pro¬ 
ved  ;  and  that  it  will  penetrate  fo  deep  in  a  fine  Ioofe  foil,  as  to  keep 
that  moift,  while  the  ground  around  it  is  parched  up,  appears, 
among  many  demonftrations,  from  Mr.  Evelyn’s  experiment  of  dig¬ 
ging  a  hole,  and  filling  it  up  with  it’s  former  mould  well  pulverized  : 
or,  as  Mr.  Tull  obferves,  till  a  field  in  lands  ;  make  one  land  very 
fine  by  frequent  deep  ploughings,  and  let  another  be  rough,  by  in¬ 
efficient  tillage,  alternately  :  then  plough  the  whole  field  crofs 
wife  in  the  dried  weather,  which  has  continued  long  ;  and  you  will 
perceive,  by  the  colour  of  the  earth,  that  every  fine  land  will  be 
turned  up  moift;  but  every  rough  land  will  be  dry  as  powder,  from 
top  to  bottom. 

Another  proof  of  the  benefits  which  arife  from  flirting  the  ground 
well  and  often  between  plants,  while  they  grow,  and  confequently 
a  confirmation  of  the  fundamental  principle  of  the  horfe-hoeing 
hujbandry ,  is  thus  drawn  by  Dr.  Eliot,  from  the  common  manner 
of  railing  Indian  corn. 

“  The  land,  fays  he,  being  previoufly  prepared,  planted,  and  the 
corn  come  up,  we  plough  a  furrow  off  from  the  corn  on  each  fide, 
then  hoe  it,  and  the  next  time  plough  up  to  the  corn  ;  fo  that  this 
tillage  is  nearly  the  fame  as  is  now  propofed  for  wheat,  or  what¬ 
ever  we  would  plant :  only  by  the  way  I  would  obferve,  that  the 
ploughings  between  the  rows  for  Indian  corn,  is  fo  fhallow,  that 
one  would  be  apt  to  think  it  intended  for  nothing  more  than  merely 
to  kill  the  grafs  and  weeds  ;  whereas,  it  is  found  by  experience, 
that,  though  there  be  neither  grafs  nor  weeds,  the  ploughing  and 
hoeing  will  make  the  corn  grow,  and  that  the  more  the  land  is 
ploughed  and  hoed,  the  better  and  longer  it  will  refift  drought,  and 
yield  the  better  crop  :  nay,  what  is  ftill  more  remarkable,  if  the 
Indian  combe  well  tilled,  the  next  crop,  whether  it  be  oats  or  flax, 
will  be  proportionably  greater  and  better ;  fo  that  the  land  rfiuft  have 
ained  flrength  and  richnefs.  If  it  tfere  not  fo,  why  did  not  the 
ndian  crop  exhauft  and  fpend  the  ftrength  of  the  land,  efpecialiy 
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when  we  confider  how  large  that  corn  is  made  to  grow  by  good 
tillage?  But  we  find  the  contrary  ;  the  better  the  crop  of  Indian 
corn,  the  better  the  crop  will  be  of  oacs.  There  is  no  fort  of  huj¬ 
bandry,  wherein  the  fuperior  force  and  virtue  of  tillage  doth  fo  evi¬ 
dently  appear,  as  in  the  raifing  of  Indian  corn  :  for  if  you  fliould 
plough  and  harrow  the  bed  of  land,  and  fow  or  plant  the  corn,  and 
never  do  any  thing  more  to  it,  there  will  be  lefs  corn  than  if  you 
fhould  plant  poor  land,  and  tend  it  well :  the  poor  land  well  plough¬ 
ed  and  hoed,  fhall  bring  a  greater  crop  than  the  rich  land.  We 
hereby  fee  the  efficacy  and  advantage  of  this  repeated  tillage, 
which  falls  in  lucceflively,  according  to  the  exigency  and  want  of 
the  plant  in  it’s  feveral  degrees  of  growth,  and  keeps  the  land  in  a 
proper  ftate.  Why  (hould  it  not  have  the  fame  effect  upon  wheat, 
and  every  other  plant  that  is  fufceptible  of  the  like  culture  ?” 

It  feveral  rows  of  wheat  are  fown  in  a  poor  but  well  ploughed 
land,  the  blades  of  the  corn  will  turn  yellow  in  the  fpring,  efpecialiy 
in  dry  weather.  Let  the  earth  bordering  upon  thefe  rows  be 
ploughed  deep,  in  fome  places  near,  and  in  others  farther  from  the 
rows,  and  the  plants  will  refume  their  proper  colour  ;  firft  in  the 
places  neareft  to  the  new  ploughed  ground;  and  afterwards  gradu¬ 
ally  in  the  others,  according  to  their  dillance  ;  which  proves  that 
they  recover  their  verdure,  in  proportion  as  their  roo:s  reach  the 
Ioofe  mould.  This  holds  equally  true  in  all  plants  ;  for  Mr.  Tull 
declares,  that  he  does  not  remember  ever  to  have  feen  a  poor  one 
Contiguous  to  a  well  hoed  interval,  unlefs  overpowered  by  a  tot) 
great  multitude  of  other  plants,  an  exception  which  muft  be  equally 
made,  if  it  were  a  plant  that  required  more  or  lefs  heat  or  moifture 
than  the  foil  or  climate  afforded  ;  and  that,  on  the  contrary,  he  has 
feen  plants  grow  to  an  amazing  fize,  when  the  earth  around  them 
has  been  frequently  tilled.  He  mentions,  among  others,  a  plant 
of  ray-grafs,  which  chanced  to  ftand  in  a  turnip  field,  where,  being 
hoed  as  the  turneps  were,  it  acquired  a  bulk  at  lead  equal  to  a 
thoufand  plants  of  the  fame  fpecies  ;  and  a  plant  of  muftard,  which 
grew  higher  than  he  could  reach,  fp  as  to  be  more  like  a  tree  than 
an  herb. 

The  ftirring  of  the  earth  about  the  plants  whilft  they  grow,  is’ 
produ£live  of  fuch  excellent  effedls,  that,  in  fome  parts  of  Berkfhire, 
and  in  many  places  in  France,  they  hand-hoe  their  com,  particu¬ 
larly  wheat,  and  find  that  the  crops  amply  repay  all  the  charge  and 
trouble  of  this  expenfiVe  operation  <  which,  however,  cannot  be 
performed  but  in  Well-peopled  countries.  Every  hulbandman  will 
immediately  fee,  how-  much  A  hoe-plough  is  preferable  for  this  work, 
and  that,  to  ufe  it  rightly;  the  corn  muft  neceffarily  be  planted  in 
regular  rows;  as  it  is  in  the  new  bufbandry. 

Our  reafon  tells  us;  that  the  longeft  lived  plants  ftand  rhoft  in  need 
of  this  culture.  Perennials  require  it  more  than  annuals,  and  wheat 
which  is  fown  in  autumn,  and  does  not  ripen  till  nine  months  after, 
wants  it  more  thanfpring-corn,  which  occupies  the  ground  onlv  for 
a  few  months.  The  former  has  to  conquer  a  foil  rendered  hard  du¬ 
ring  the  courfe  of  the  winter  ;  but  the  other  has  not  that  difficulty 
to  furmount,  though  both  of  them,  and  indeed  all  forts  of  plants, 
are  greatly  invigorated  by  the  fepeated-laying  of  fine  frefh  earth  to 
their  roots.  Every  one  knows  the  vafl  efficacy  of  wood  land,  be-  ' 
fore  it’s  native  ftrength  and  vigour  are  exhaufted  ;  and  fuch,  in 
fome  degree,  is  that  which  this  tillage  furnifhes  ;  belides  being  con- 
ftantly  attended  with  the  advantage  of  deftroying  weeds.  HoW  far 
this  laft  important  part  of  agriculture  was  well  executed  by  the  fare- 
ling,  or  farrifon,  as  Mr.  T ull  calls  it,  of  the  ancients,  we  fhall  not 
pretend  to  fay,  becaufe  we. have  no  clear  account  of  the  manner  in 
which  it  was  performed ;  but  it  docs  not  feem  to  have  been  any  way 
equal  to  the  horfe-hoeing  hujbandry ;  which  likewife,  among  it’s 
other  excellencies,  keeps  the  land  from  going  out  of  tilth. 

Mr.  Du  Hamel's  Objervations  on  Ploughing. 

“  Land  is  too  ftrong  when  it’s  particles  lie  fo  clofe  together,  that 
the  roots  of  plants  cannot  extend  between  them,  without  great  dif¬ 
ficulty,  in  quell  of  their  neceflary  food ;  for  want  of  which  they  will 
remain  poor  and  fickly  :  but  when  the  ground  has  been  well  loofened 
by  repeated  ploughings,  and  it’s  plants  are  fet  at  greater  diftancctf 
from  each  other,  thofe  roots  will  be  able  to  fpread  freely  oh  all  Tides, 
to  pervade  every  minute  chafm,  and  to  colledt  fuch  quantities  of 
food,  as  will  make  the  plants  grow'  ftrong  and  vigorous.  *  The 
friendly  influences  of  the  atmofphere  Vi'ill  then  penetrate  to  them.' 
What  plainly  proves  the  good  effedls  of  loofening  fuch  foils,  is,  that 
their  fertility  is  fometimes  increafed  by  a  mixture  of  fand,  inftead 
of  dung.  Now  fand  does  not  afford  any  nutritive  fubllance;  but 
only  hinders  the  particles  of  the  earth  from  re-uniting  too  clofely.  • 

“  Ploughing  is  equally  beneficial  to  light  lands,  for  the  very  con¬ 
trary  reafon  ;  though  thefe  do  hot  require  fo  much  of  it  as  the  other. 
There  is  no  danger  of  their  being  exhaufted  by  any  expofure  to  the 
fun  ;  but,  on  the  contrary,  they  acquire  an  additional  degree  of  fer¬ 
tility  by  the  ftirring  and  grinding  of  their  particles,  and  are  thereby 
the  better  fitted  to  receive  the  moifture  of  rains  and  deWs,  and  the 
falutary  influences  of  the  air  and  fun  ;  whilft  their  inward  pores  are 
at  the  fame  time  better  adapted  to  the  proper  expanfions  of  the  roots 
of  plants,  by  their  being  lelfened. 

“  But,  let  the  benefits  ariling  from  the  dung  be  ever  fo  great,  let 
the  means  of  obtaining  enough  of  it  be  ever  fo  eafy,  and  let  even 
it’s  defedls  be  corredled  as  much  as  can  be,  ftill  it  will  not  be  left 
true,  that  frequent  ploughing  is  of  infinite  fervice  10  land. 

“  For  this  reafon  it  is,  that  land  intended  for  w  heat  is  ploughed 
three  or  four  times  before  the  grain  is  fowed.  Some  farmers,  whp 
could  not  dung  all  their  lands,  ploughed  part  of  them  double  the 
ufual  number  of  times,  and  reaped  greater  crops  from  thefe,  than 
from  thofe  which  were  dunged.  The  expence  of  the  ploughings 
extraordinary  will  be  much  lefs  than  the  price  of  the  dung  necef- 
fary  for  the  land,  if  the  farmer  is  obliged  to  purchafe  it. 

“  In  1759,  M.  Delu  gave  three  ploughings  to  fome  of  his  fields 
intended  for  oats  ;  and  though  that  year  was  very  dry  and  unfavour- 
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able  to  fpring  corn,  bis  oats  kept  tip  well  till  they  were  perfectly 

ripe,  afid  yielded  a  full  crop  of  excellent  grain.  ' 

“  He  gave  five  ploughing*  to  a  piece  of  wheat-land,  which  had 
not  been  dunged,  and  at  harveft,  had  taller  and  finer  corn 
than  in  the  neighbouring  grounds  which  had  been  dunged  and  cul¬ 
tivated  in  the  ufual  way.  In  (hort,  the  advantage  of  thorough  til¬ 
lage,  while  the  plants  are  growing,  is  fo  great,  that  in  many  places, 
it  has  been  found  amply  to  repay  even  the  expence  of  digging  be¬ 
tween  the  rows  of  corn.  . 

“  The  farmer  muff  not  think  of  praclifing  the  new  hujbandry  in 
land  which  cannot  be  brought  to  a  fine  tilth  :  for  as  no  remedies 
are  proper  for  all  dileafes,  lo  no  one  culture  can  luit  every  kind  of 
foil. 

“  I  have  met  with  very  zealous  hufbandmen,  who  have  been  in 
a  great  hurry  to  procure  all  the  inftruments  proper  for  the  horle- 
hoeing  hujbandry,  befoic  they  had  examined  whether  their  giound 
was  (ft  for  ulingthem.  In  walking  over  the  fields,  1  have  found 
them  in  fo  bad  order  as  to  be  full  of  clods,  (tones,  and  all  forts  of 
weeds:  only  the  bare  furfacc  of  the  land  had  been  fcratched,  by 
what  they  call  ploughing;  and  indeed  their  common  inftruments 
of  tillage  w'ere  fo  impcrfedl,  that  it  was  hardly  poflible  for  them  to 
do  more.  1  advifed  them  to  deltroy  thole  weeds  by  good  and  fre¬ 
quent  ploughing,  to  procure  good  inftruments,  to  loofen  the  ground 
to  a  proper  depth,  to  colledtgood  manures,  to  drain  their  land  well 
by  trenches  and  ditches,  and,  in  fhort,  to  pradlife  the  old  bujbandry 
completely,  before  they  attempted  the  new  ;  for,  in  fadt,  all  the  re- 
quilites  in  the  former  mult  be  the  foundation  of  the  latter. 

“  Toanfwer  the  ends  of  this  bujbandry ,  the  feeds  muff  be  diftri- 
buted  fo  fparingly,  that  each  plant  may  have  room  to  extend  it’s 
roots  in  fuch  manner,  that  they  may  be  able  to  collcdl  an  abundant 
quantity  of  food  ;  each  plant  mult  be  enabled  to  tiller  greatly,  fo 
as  to  produce  a  contiderable  number  of  ttalks  ;  and  each  italk  muft 
be  enabled  to  bear  a  fine  long  car,  well  filled  with  grains  to  it’s  very 
point. 

“  Toeffedl  the  firft  of  thefe  qualities,  the  field,  after  being  tho¬ 
roughly  ploughed  and  well  harrowed,  muft  be,  divided  by  furrows, 
the  fpaccs  between  which  may  be  of  fuch  breadth,  as  (hall  bejudged 
moll  proper  ;  for  neither  their  precife  width,  nor  the  diftance  b  - 
tween  the  rows  of  corn,  is  yet  fully  determined.  In  the  middle  of 
thefefpaces,  which  will  be  dift'mguilhed  by  the  name  of  beds,  the 
wheat,  or  other  grain,  is  to  be  town  in  one,  two,  or  more  rows.' 
An  inch  will  be  lufficient  for  the  diftance  between  thegrains, length- 
wife  of  the  row'  ,  though  that  may  be  fomewhat  lefs,  if  the  ground 
be  not  very  good  for  w'heat  ;  or,  on  the  contrary,  fomewhat  more 
if  it  be  excellent  for  that  grain.  By  this  diftribution,  each  plant 
will  find,  in  the  intermediate  fpaces  between  the  beds,  and  in  the 
beds  themfelves,  a  fufficient  extent  of-  earth  wherein  to  collect  it’s 
necelfary  food  ;  for  thofe  intermediate  fpaces,  w'hich  I  (hall  call 
alleys,  mult  be  wide  enough  to  admit  of  itii  ring  the  ground  in  them 
while  the  plants  grow  :  but,  to  anfwer  the  fecond  and  third  in¬ 
tentions,  it  is  of  confequence  that  thefe  ftirrings  be  performed 
at  proper  fealbns,  becaufe  each  of  them  is  to  produce  it’s  particular 
effedt. 

“  It  is  effentially  neccflfary,  that  the  rows  of  corn  be  fown  very 
ftrait  ;  a  circumftance  which,  though  it  be  attended  with  fome 
trouble,  ought  not  to  difeourage  the  liulbandman,  becaufe  the  great 
difficulty  will  be  only  the  tirft  time.  After  the  ground  has  been 
once  rightly  town,  it  will  be  eafy  to  continue  in  the  fame  regular 
track  every  following  year,  without  taking  the  precautions  I  am  now 
going  to  mention. 

“  if  the  field  be  not  very  large,  a  furrow  traced  with  a  fpade  or 
pix-ax,  diredled  by  a  line  ftretched  aerofs  the  ground,  will  enable 
the  ploughman  to  guide  the  horfe  that  draws  the  drill ;  and  he  will 
fake  care  to  leave  a  proper  interval  between  one  furrow  and  another, 
if  three  rows  are  to  be  fow  n. 

“  If  the  extent  of  ground  be  too  great  for  the  above  method, 
poles  or  ftakes  may  be  (truck,  five  feet  afunder,  at  each  end  of  the 
field,  toguide  the  ploughman,  who,  wfith  a  common  plough,  will 
trace  fmall  furrows,  by  the  help  of  which  the  horfe  and  drill  may 
be  properly  directed.  j 

“  It  will  be  right,  if  poflible,  to  fuit  the  direction  of  the  furrows 
to  the  declivity  of  the  land,  that  the  water  may  drain  down  to  the 
lowelt  part  of  the  field,  where  a  ditch  (hould  be  dug  to  carry  it  off: 
and  it  will  alfo  be  necelfary,  to  make  them  lengthwife  of  the  field, 
if  convenient,  that  the  lefs  ground  may  be  loft  by  the  fpace  which 
muft  be  left  for  the  plough  to  turn  in. 

“  After  the  feed  is  put  into  the  hoppers  of  the  drill,  the  horfe 
which  draws  this  inltrument  muft  be  made  to  w'alk  (lowly  in  the  fur¬ 
rows  before  traced  by  way  of  guide  :  and  in  order  to  drop  as  nearly 
as  poftible  the  intended  quantity  of  feed,  the  outlet  of  the  hopper 
inuft  be  proportioned  to  the  fize  of  the  grain. 

“  As  it  will  be  fomewhat  difficult  to  manage  the  drill  rightly  at 
firft,  till  the  hulbandman  becomes  ufed  to  it  ;  he  (hould  look  over 
his  field  as  loon  as  the  corn  has  fprouted,  and  then  drop  by  hand  a 
few  grains  in  the  places  where  it  may  have  failed. 

“  'J'he  land  (hould  be  fown  about  the  middle  of  September,  or, 
at  farthcil,  by  the  end  of  that  month  :  and  it  will  be  right  always  to 
try  the  goodnefs  of  the  feed  beforehand,  by  fow'ing  fifty  or  an 
hundred  grains  of  it  in  a  fine  mould,  or  moift  ground,  where  it  will 
foon  appear  w  hether  they  all  rife. 

“  hand  which  retains  water  (hould  be  ploughed  once  inOdlobcr, 
when  the  weather  is  fine.  In  doing  this,  a  furrow  (hould  be  firft  cut 
in  the  middle  of  the  alleys,  and  then  it  (hould  be  filled  with  the  earth 
on  each  tide,  even  fo  tar  as  to  arch  it  up,  and  leave  only  a  fmall 
furrow  on  eithet  fide,  clofe  to  the  beds,  to  dram  off  the  wet,  w'hich 
would  prove  very  prejudicial  to  the  plants  if  it  were  to  remain  long 
near  their  roots,  l  ifts  loofening  of  the  earth  will  alfo  fit  it  for 
Jjcing  mellowed  by  the  winter’s  frofts  ;  to  which,  however,  care  muft 
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be  taken  not  to  expofe  the  roots  of  tf.e  com,  by  leaving  them  too 
bare  of  mould.  The  mod  proper  time  for  this  ftirring  of  the  ground 
is  when  the  plants  have  (hot  out  fome  blades. 

“  The  fecond  horfe-hoeing,  which  (hould  be  given  as  foon  as  the 
hard  frofts  are  paft,  that  is  to  fay,  by  the  end  of  March,  is  intended 
to  make  the  plants  tiller  ;  and  w  ill  have  this  effedl,  if,  after  the  earth 
near  the  rows  has  been  ftirred  a  little,  that  which  was  before  laid  up 
in  the  middle  of  the  alleys  be  returned  back  to  the  furrows  at  their 
lides.  This  earth,  having  been  mellowed  during  the  winter,  will 
afford  excellent  nourilhmentto  the  plants  now  beginning  to  vegetate 
apace,  and  they  will  foon  put  forth  their  multiplied  flalks. 

“  The  third  hoeing,  which  is  the  fecond  after  winter,  and  is  in¬ 
tended  to  ftrengthen  the  (talks,  (hould  be  performed  when  the  ears 
of  the  corn  begin  to  appear.  This  culture,  which  is  looked  upon 
as  the  leaft  important  of  all,  and  is  fometimes  even  omitted  without 
any  great  inconvenience,  need  not  be  any  thing  more  than  a  llight 
ftirring  of  the  earth,  in  which  it  will,  however,  be  right  to  begin 
to  hollow  the  alleys. 

“  The  laft  ftirring  of  the  earth  between  the  row's  of  corn  is  one 
of  the  moft  i  mportant :  being  that  which  makes  the  grains  fwell,  and 
grow'  full  bodied  to  the  very  point  of  the  ear.  The  moft  proper 
time  for  this  is  when  the  ears  begin  to  bloom  :  but  as  the  com  is 
then  high,  only  one  furrow  can  be  cut  in  the  middle  of  the  alleys, 
the  earth  of  which  (hould  be  laid  up  to  the  Items  of  the  plants  on 
each  fide.  The  plough  will  hardly  be  able  to  pafs  more  than  twice 
in  this  furrpyr,  which  (hould,  however,  be  made  as  deep  as  poflible, 
in  order  to  bank  up  the  greater  quantity  of  earth.  By  this  opera¬ 
tion,  the  now  fallow  alleys  are  prepared  for  the  next  (owing,  for  it 
is  in  the  middle  of  them  that  the  corn  is  to  he  planted  the  following, 
year  ;  and  the  now  cared  wheat  is  earthed  up,  to  prevent  it’s  be  ng 
lodged  ;  though  in  general,  corn  thus  cultivated  is  lefs  apt  to  be 
beateri  down,  than  that  which  is  raifed  in  the  common  way,  becaufe 
the  ftraw  of  this,  being  more  expofed  to  the  air,  becomes  harder, 
and  acquires  a  firmer  texture,  efpecially  toward  it’s  bottom.  It  is 
for  this  reafonthat  atuft  of  corn,  w  hich  (lands  quite  Angle,  isfearce- 
ly  ever  beaten  down  by  the  weather. 

“  Thefe  repeated  hoeings  of  the  earth  will  certainlybe  rewarded 
w  ith  a  very  plentiful  crop,  unlefs  the  feafons  prove  extremely  bad. 

“  When  the  corn  is  reaped,  all  poflible  care  (hould  be  taken  not 
to  trample  upon  the  adjoining  ploughed  ground. 

“  It  is  well  knowui,  that  vigorous  plants  do  not  ripen  their  feeds 
fo  foon  as  thofe  which  have  been  dinted  in  their  growth  :  for  this 
reafon,  the  corn  cultivated  according  to  the  principles  of  the  new 
hujbandry ,  ripens  later  than  in  the  common  way,  and  (hould  there¬ 
fore  be  fown  fomewhat  earlier. 

“We  will  now  fuppofe  that  the  crop  is  reaped,  and  that  the  fame 
field  is  to  be  fow-n  again  with  wheat  the  next  year,  and  every  year 
after*  as  it  may  be  ;  becaufe  the  rows  of  corn  arc  placed  each  time 
in  the  middle  of  the  former  alleys,  which  have  been  ploughed  during 
the  whole  year  without  producing  anything.  Thus,  the  only  dif¬ 
ference  between  this  new  method  and  the  old  hu/handry ,  is,  that  in¬ 
stead  of  rolling,  or  fallowing,  a  w'hole  field,  whilft  another  whole 
field  is  under  corn,  and  each  of  them  is  feparate  from  the  other  ; 
the  fallow  here  is  in  the  fame  field  as  the  corn  ;  being  interpofed  by 
means  of  alleys,  which  are  the  part  relied,  between  the  beds,  which 
are  the  part  cultivated:  but  there  is  this  great  advantage  here,  that 
the  ftirring  of  theearth  in  the  alleys,  which  are  not  planted,  not  only 
prepares  the  foil  admirably  for  being  fown  the  next  year,  but  invi¬ 
gorates  the  plants  actually  growing  in  the  beds. 

“  If  it  be  thought  proper  to  dung  the  alleys,  in  order  to  prepare 
them  for  the  reception  of  the  feed,  the  dung,  which  (hould  be  tho¬ 
roughly  rotten,  mull  be  laid,  in  the  bottom  of  the  deep  furrow  be¬ 
fore  made  in  the  middle  of  them,  and  there  covered  with  the  earth 
which  was  thrown  up  towards  the  rows  of  wheat.  If  the  land  does 
not  want  dunging,  this  deep  furrow  is  filled  up  without  it ;  and  this 
(hould  be  done  immediately  after  harveft,  that  there  may  be  time  to 
give  the  ground  another  ftirring,  which  need  only  be  a  flight  one, 
before  the  fowing  of  the  rows,  which  are  now  to  be  in  the  middle 
of  the  former  alleys  ;  and  the  alleys  of  this  year  will  be  in  the  place 
of  the  laft  year’s  (luhble. 

“  Though  land,  cultivated  according  to  the  principles  of  the  new 
bujbandry,  does  not  require  fo  much  dunging  as  that  which  is  ma¬ 
naged  in  the  old  way,  yet  this  manure  will  always  help  to  enrich  the 
foil,  efpecially  if  it  be  ufed  in  the  manner  here  diredled.  By  being 
thoroughly  rotten  when  it  is  laid  in  the  furrow,  and  there  covered 
over  immediately  after  harveft,  it  will  have  time  to  mellow  and  dif- 
fufe  it’s  influence,  and  not  be  apt  afterwards  to  choak  up  the  (hares 
of  the  drill  :  an  inconvenience  which  docs  not  happen  with  pigeon’s 
dung,  which  therefore  need  not  be  ftrcwedtill  the  ground  is  ploughed 
for  lowing.” 

“  It  is  farther  obferved  ; 

v  “  i.  That  if  dung  be  ufed  for  the  fecond  year’s  crop,  very  little 
of  it  will  fuffice  ;  becaufe  it  need  only  be  laid  in  the  bottom  of  the 
furrows. 

“  2.  That  there  can  hardly  be  any  occafion  for  dung  this  fecond 
year,  becaufe,  if  the  earth  of  the  beds  in  which  the  wheat  grewwas 
good,  that  of  the  alleys,  of  the  fame  foil,  muft  be  Hill  better  by 
reafon  of  it’s  having  been  fallowed  and  well  tilled. 

“  3.  That  the  fecond  year’s  wheat  Is  placed  in  a  moft  advanta¬ 
geous  fituation,  it’s  roots  having  a  depth  of  twelve  or  fifteen  inches 
to  extend  themfelves  in,  by  means  of  the  furrow  which  was  in  the 
middle  of  the  alley.  For  this  reafon,  corn  ought  to  thrive  belt  in 
thofe  lands  which  have  been  longeft  cultivated  according  to  the  new 
hujbandry. 

“  l'heearth  in  the  alleys  is  to  be  horfe-hoed  during  the  fecond 
yc3r,  in  the  fame  manner,  and  at  the  fame  feafons,  as  in  the  firft. 

“  This  frequency  of  hoeingought  not  to  be  objected  to  :  for  the 
labour  of  the  firft  hoeing,  to  make  the  furrows  on  each  fide  of  the 
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rbws,  and  lay  the  earth  up  in  the  middle  of  the  alleys,  cannot  be 
great ;  and  the  fecond  only  returns  that  earth  into  thofe  furrows  : 
The  third  is  only  to  ftir  the  furfaceof  the  foil  :  thefourth  and  lalt  is 
to  make  the  deep  furrow  in  the  middle  of  the  alleys,  and  bank  up 
the  rows  of  corn  on  each  fide,  with  the  earth  taken  out  of  it :  fo 
that  neither  of  thefe  operations  ever  extends  to  above  a  third  part 
of  the  ground,  at  any  one  time. 

“  The  whole  field  might  indeed  be  ploughed  up  after  harveft : 
but  I  would  advife  the  hulbnndman  not  to  touch  the  Bubble  then, 
becaufe  the  rows  of  that  will  help  him  to  guide  the  drill  in  ft/ait 
lines,  and  the  yet  unrotten  ftraw  might  be  apt  to  clog  thd  fhares  of 
the  drill,  fo  as  to  prevent  their  working  properly.  However,  if  the 
Bubble  be  very  fhort,  this  caution  becomes  the  lefs  material,  and 
the  whole  field  may  then  be  ploughed  :  though  Bill  it  will  be  necef- 
fary  to  plough  it  again  in  O&ober,  in  order  to  make  drains  to  carry 
off  the  wet. 

“  It  is  almoft  needlefs  to  obferve,  that  all  the  operations  of 
which  I  have  been  fpeaking,  rnuft  often  be  performed  either  a  little 
earlier,  or  fomewhat  later,  according  as  the  year  is  more  or  lefs 
forward;  and  that  it  will  always  be  neceflary  to  wait  till  the  ground 
is  dry  enough  to  be  ploughed  without  danger  of  it’s  clodding ;  a 
circumftance  which  varies  greatly,  according  to  the  nature  of  the 
foil.” 

The  editors  of  the  Iaft  edition  of  Mr.  Tull’s  Horfe-Hoeing 
Hujbandry  give,  in  their  preface  to  that  work,  the  following  com¬ 
parative  calculation  of  the  expence  and  profit  of  the  old  method  of 
culture  and  the  new,  drawfi  up  by  a  gentleman  who  has  pra&ifed 
both  for  fome  years,  and  who  has  no  attachment  to  the  new 
hujbandry ,  farther  than  he  has  found  it  anfwer  in  his  trials.  They 
candidly  appeal  to  experience,  “  whether  every  article  in  this 
calculation  is  not  eftimated  in  favour  of  the  common  hujbandry ; 
whether  the  expence  be  not  rated  lower  than  mold  farmers  find  it ; 
and  whether  the  crop  be  not  fuch  as  they  would  rejoice  to  fee,  but 
feldom  do.” 

In  the  new  hujbandry,  every  article  is  put  at  it’s  full  value,  and 
the  crop  of  each  year  is  computed  four  bufhcls  fhort  of  the  other  ; 
though,  in  feveral  years  experience,  it  has  equalled,  and  generally 
exceeded,  thofe  of  the  neighbourhood  in  the  old  way.” 

An  EJlimate  of  the  Expence  and  Profit  of  Ten  acres  of  Land ,  in 
Twenty  Tears. 


I.  In  the  old  way. 

Firft  year  for  wheat  cofts  33/.  5*.  viz. 

FirB  ploughing  at  6r.  per  acre  —  — 

Second  and  third  ditto,  at  8 s.  per  acre  — 
Manure,  301.  per  acre  —  —  — 

Twoharrowings  andfowings,  at  2s.  6d. 

per  acre  —  —  —  — 

Seed,  three  bufhels  per  acre,  at  4 s.  per  bufhel 
Weeding,  at  2s.  per  acre,  —  — 

Reaping,  binding,  and  carrying  in,  at  6s.  per 
acre  —  —  —  —  — 

Second  year  for  barley  cofts  ill.  6s.  8 d. 

Once  ploughing,  at  6j.  per  acre  —  — 

Harrowing  and  fowing,  at  ir.  6 d.  per  acre 
Seed,  four  bufhels  per  acre,  at  2 s.  per  bufhel 
Weeding,  at  1  s.  per  acre  —  —  — 

Cutting,  raking,  and  carrying,  at  3*.  2 d.  per 
acre  —  —  —  — 

Grafs  feeds,  at  3*.  per  acre  —  — 
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Third  and  fourth  years  lying  in  grafs  coft  nothing.  44  11  8 

So  that  the  expence  of  ten  acres  in  four  years  comes  to 
44/.  tit.  8 d.  and  in  twenty  years  to  -  222  18  4 

Firft  year’s  produce  is  half  a  lead  of  wheat  per  acre,  at 

7/.  per  a —  —  —  —  —  35  o  o 

Second  year’s  produce  is  two  quarters  of  barley  per  acre, 

at  1/.  per  a«*e  —  —  —  —  20  o  o 

Third  and  fourth  year’s  grafs  is  valued  at  1/.  1  or.  per  acre  15  o  o 

So  that  the  produce  of  ten  acres  in  four  years  is  —  70  o 
And  in  twenty  years  it  will  be  —  —  —  350  o  o 

Dedudt  the  expence  —  —  —  —  222  18  4 

And  there  remains  clear  profit  on  ten  acres  in  twenty 
years  by  the  old  way  —  —  —  —  1 27  r  8 


II.  In  the  new  way. 
Firft  year’s  extraordinary  expence  is, 

For  ploughing  and  manuring  the  land,  the 

fame  as  in  the  old  way  —  —  _ 

Ploughing  once  more,  at  4r.  per  acre 
Seed,  nine  gallons  per  acre,  at  4J.  per  bufhel 
Drilling,  at  7 d.  per  acre  —  —  — 

Hand -hoeing  and  weeding,  at  2t.  6d.  per  acre 
Horfe  hoeing,  fix  times,  at  ior.  per  acre 
Reaping,  binding,  and  carrying  in,  at  6s.  j>er 
acre  —  —  _  _ 

The  Banding  annual  charge  on  ten  acres  is 
Therefore  the  expence  on  ten  acres  in  twenty 
years  is  —  —  —  >• — 
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Add  the  extraordinaries  of  the  firft  year,  and  the  fum  is  297  16 
The  yearly  produce  is  at  leaft  two  quarters  of  wheat 
per  acre,  at  is.  8 d.  per  quarter,  which  on  ten  acres 
in  twenty  years  amounts  to  —  —  —  560  o 

Therefore,  all  things  paid,  there  remains  clear  profit 

on  ten  acres  in  twenty  years,  by  the  new  wav  —  262  '  q 
No.  98.  Vol.  u:  }  J 
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So  that  the  profit  on  ten  acres  of  land  in  twenty  years,  in  the 
new  way,  exceeds  that  in  the  old  by  13,5/.  ij.  8 d.  and  confequentiy 
is  confiderably  more  than  double  thereof:  an  ample  encourage¬ 
ment  to  pra£tife  a  method  whereby  fo  great  advantage  will  arife 
from  fo  fmall  a  quantity  of  land,  in  the  compafs  of  twenty-one 
years  leafe  ;  one  year  being  allowed,  both  in  the  old  and  new  way 
of  preparing  the  ground. 

.  The  profit  or  lofs  arifing  from  land,  is  not  to  be  computed 
only  from  the  value  of  the  crop  it  produces,  but  from  it’s  value 
after  all  expences  of  feed,  tillage,  &c.  arc  deducted.  The  common 
expence  of  an  acre  of  fowed  wheat,  in  the  ufual  way,  is  four  pounds 
ten  fhillings  ;  and  the  common  expence  of  an  acre  of  wheat,  in  the 
horfe-hoeing  hujbandry,  is  only  ten  fhillmgs,  including  all  the  ex¬ 
pences  that  can  attend  it.  Thus  the  charge  of  this  method  of 
hujbandry  is  but  a  ninth  part  of  that  of  the  common  way  ;  and  as 
no  flieep  are  required,  as  there  are  in  the  other  way,  the  lefs  ftock 
will  do  to  begin  with.  The  goodnefs  of  a  crop  confifls  in  the 
quality  of  it,  as  well  as  in  the  quantity,  and  w  heat  being  the  molt 
ufeful  of  all  grain,  a  crop  of  this  is  more  valuable  than  a  crop  of 
any  other  corn.  Add  to  this,  that  a  crop  of  hoed  wheat  has  al¬ 
ways  larger  cars,  and  a  fuller  body,  than  a  crop  fown  in 'the  com¬ 
mon  way. 

It  ought  withal  to  be  obferved,  that  Mr.  Tull's  hujbandry  requires 
no  manure  at  all,  though  we  have  here,  to  prevent  objections,  al¬ 
lowed  the  charge  thereof  for  the  firft  year  ;  and  moreover,  that 
though  the  crop  of  wheat  from  the  drill-plough  is  here  put  only  at 
two  quarters  on  an  acre,  yet  Mr.  Tull  himfelf,  by  aCtual  experi¬ 
ment  and  meafure,  found  the  produce  of  his  drilled  wheat  crop 
amount  toalmoft  four  quarters  on  an  acre:  and,  as  he  has  deliver¬ 
ed  this  fidt  upon  hisown  knowledge,  fo  there  is  no  reafon  to  douht 
of  his  veracity,  which  has  never  yet  been  called  in  queftion.  But  that 
we  might  not  be  fuppofed  to  have  any  prejudice  in  favour  of  his 
fcheme,  we  have  chofen  to  take  the  calculations  of  others  rather 
than  his,  having  no  other  view  in  what  we  have  faid,  than  to  pro¬ 
mote  the  caufe  of  truth,  and  the  public  welfare. 


Husbandry,  Virgilian,  that  fort  of  hujbandry,  the  precepts  of 
which  are  fo  beautifully  delivered  in  Virgil’s  Georgies.  The  huf- 
bandry  in  England  is  Virgilian  in  general,  as  is  feen  by  the  method 
of  paring  and  burning  the  furfacc,  of  raftering  or  crofs-ploughing, 
and  of  the  care  in  deftroying  weeds  upon  the  fame  principle,  and 
by  much  the  fame  means, 

HUSK,  among  botanifts,  the  part  which  a  flower  grows  out  of. 
The  hujks  or  cups  of  the  flowers  of  plants  are  not  fo  much  regarded 
with  a  view  to  their  medicinal  virtues  as  they  deferve.  Petivcr,  in 
the  Philofophical  Tranfadfions,  fpeaking  of  the  virtues  of  the  verti- 
cellateclafs  of  plants,  amongwhich  are  included  the  fage,  rofemary, 
and  the  like,  obferves,  that  it  is  an  erroneous,  though  general 
opinion,  that  the  flowers  of  thefe  plants  contain  their  principal 
virtues,  for  that  the  hujks  are  the  part  in  which  this  is  lodged.  For 
inftance,  in  the  rofemary,  the  fine  feent  of  the  hungar '{-water  is 
not  in  the  flowers,  but  hujks;  and  the  flowers  alone,  when  clean 
picked  from  them,  yield  very  little  odour. 

Husk  denotes  a  difeafe  of  young  bullocks.  See  Cough. 

HUSO  Germanorum,  in  ichthyology,  the  name  of  a  large  fifh  of 
the  sturgeon,  or  accipenser  kind,  w’ithout  tubercles,  caught 
in  the  Danube,  Borifthenes,  and  other  large  rivers,  and  palling  at 
times  into  the  fea.  They  alwrays  fwim  in  ftioals.  It  grows  to 
twenty-four  feet  long,  and  weighs  one,  two,  three,  or  even  four 
hundred  pounds.  The  drug  called  isinglass,  and  the  food  called 
cavear,  are  prepared  from  this  filh.  See  Plate  59 ,fig.  13. 

HUSSARS,  Hussards,  or  Hussarts,  an  order  or  fpecies  of 
foldiery  in  Poland  and  Hungary,  commonly  oppofed  to  the  Ottoman 
cavalry. 

The  hujfars  are  horfemen,  whofe  uniform  is  a  large  furred  cap, 
adorned  with  a  cock’s  feather  ;  thofe  of  the  officers  with  an  eagle’s 
or  heron’s  ;  a  very  fhort  waiftcoat,  with  breeches  and  ftockings  in 
one  piece  ;  fhort  light  boots  ;  and  a  doublet,  having  five  rows  of 
buttons,  which  hangs  loofely  on  the  left  fhoulder,  Their  arms 
are  a  long  crooked  fabre,  light  carbines,  and  piftols.  Before  they 
begin  an  attack,  they  lay  themfelves  flat  on  the  necks  of  their 
horfes  ;  but  being  come  within  piftol  fhot  of  the  enemy,  they  raife 
themfelves  with  fuch  quicknefs,  and  fall  on  with  fuch  alertnefs, 
that  it  is  very  difficult  for  the  troops  they  oppofe  to  preferve  their 
order.  In  a  retreat,  no  other  cavalry  can  pretend  to  follow  them  ; 
asthevleap  over  ditches,  and  fwim  through  rivers  with  a  furprifing 
facility.  Molt  of  the  princes  on  the  continent  have  troops  under 
this  name. 

HUSSITES,  in  ccclefiaftical  hiftory,  a  party  of  reformers,  the 
followers  of  John  Hufs. 

John  Huls,  from  whom  the  Hujpics  take  their  name,  was  born 
in  a  little  village  in  Bohemia,  called  Hufs,  and  lived  at  Prague  in 
the  higheft  reputation,  both  on  account  of  the  fandlity  of  his  man¬ 
ners,  and  the  purity  of  his  do£trine.  He  was  diftinguiflied  by  his 
uncommon  erudition  and  eloquence,  and  performed,  at  the  fame 
time,  the  functions  of  profefforof  divinity  in  the  univerlity,  and  of 
ordinary  paftor  in  the  church  of  that  city.  He  adopted  the  fenti- 
ments  of  Wickliff,  and  the  Waldenfcs,  as  far  as  they  related  to  the 
papal  hierarchv,  the  dcfpotifm  of  the  court  of  Rome,  and  the  vo- 
luptuoufnefs  and  profligacy  of  the  clergy.  Hence  an  accuiation  was 
brought  againft  him,  in  the  year  1410,  before  the  tribunal  of  John 
XXIII.  by  whom  he  was  foiemnly  expelled  from  the  communion 
of  the  church.  Notwithftanding  this  fentence  of  excommunication, 
he  proceeded  to  expolc  the  Romifh  church  with  a  fortitude  and  zeal, 
that  were  almoft  univerfally  applauded. 

This  eminent  man,  whofe  piety  was  equally  fincere  and  fervent, 
though,  his  zeal  was  perhaps  too  violent,  and  his  prudence  not  al~ 
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vt'avsvcircumfpe£l,  was  fummoned  to  appear  before  the  council  of 
Conftance.  Secure,  as  he  apprehended,  from  the  rage  of  his  ene¬ 
mies  by  the  fafe  condudf  granted  him  by  the  emperor  Sigifmund, 
for  his  journey  to  Conftance,  his  refidence  in  that  place,  an-d  his 
return  to  his  own  country,  JohnHufs  obeyed  the  order  of  the  coun¬ 
cil,  and  appeared  before  it,  to  demonftrate  his  innocence,  and  to 
prove,  that  the  charge  of  his  having  deferted  the  church  of  Rome 
Was  intirely  groundlefs.  However,  his  enemies  fo' far  prevailed, 
that,  by  the  mod  fcandalous  breach  of  public  faith,  he  was  call  into 
prifon,  declared  a  heretic,  becaufe  he  refufed  to  plead  guilty  againft 
the  dictates  of  his  own  confcience,  in  obedience  to  the  council,  and 
burnt  alive  in  14.15  ;  a  punilhment  which  he  endured  with  unparal¬ 
leled  magnanimity  and  refignation. 

The  fame  unhappy  fate  was  borne  by  Jerome  of  Prague,  his-  in¬ 
timate  companion,  who  attended  the  council,  in  order  to  fupport 
his  perfecuted  friend.  Jerome,  indeed,  was  terrified  into  a  tempo¬ 
rary  fubmifflon  ;  but  he  afterwards  refumed  his  fortitude,  and 
maintained  the  opinions,  which  he  had  for  a  while  deferted  through 
fear,  in  the  flames,  in  which  he  expired  in  1416. 

The  difciplesof  Hufs  adhered  to  their  mailer’s  do&rine  after  his 
death,  with  a  zeal  which  broke  out  into  open  war,  that  was  carried 
on  with  the  molt  favage  and  unparalleled  barbarity  ;  but  thofe  com¬ 
motions  in  a  great  meafure  fubfided,  by  the  interference  of  the 
council  of  Bafil,  in  the  year  1433. 

The  HuJJites ,  who  were  divided  into  two  parties,  viz.  the  Ca- 
lixtines  andTABORiTEs,fpread  over  allBohemia  and  Hungary, 
and  even  Silefia  and  Poland  ;  and  there  are  fome  remains  of  them 
ff ill  fubfifiing  in  all  thofe  parts. 

HUT,  a  fmall  cottage  or  hovel;  alfo  a  foldier’s  lodge,  other- 
wife  called  a  CASERN. 

HUTCH,  among  farmers  denotes  a  veflel  or  particular  place  in 
which  to  lay  corn  :  alfo  a  kind  of  hollow  trap  for  the  taking  of  wea- 
fels,  or  other  vermin,  alive ;  and  it  alfo  fignifies  a  fort  of  cafe, 
formed  of  boards  and  flips  of  wood,  opening  in  front,  and  divided 
within,  for  keeping  and  breeding  rabbits. x 

HUTCHINSONIANS,  in  ecclefiaflical  hiftory,  a  kind  of  caba- 
1  i (lie  fetSI,  that  fprung  up  in  this  country  towards  the  beginning  of 
this  century,  and  that  derived  it’s  name  from  John  Hutchinfon,  who 
Was  born  in  Yorklhirc,  A.  D.  1674.  In  1724  he  publilhed  the 
firft  part  of  his  Mofes’sPrincipia,  in  which  he  ridiculed  Dr.  Wood¬ 
ward’s  Natural  Hiftory  of  the  Earth,  and  his  account  of  the  fettle- 
ment  of  the  feveral  ftrata,  fhclls,  and  nodules,  by  the  law  of  gra¬ 
vity.  In  1727  he  publilhed  the  fecorid  part  ofMofes’s  Principia, 
containing  the  principles,  as  he  apprehends,  of  the  Scripture  philo- 
fophy  ;  which  are,  a  plenum,  and  the  air.  The  air  he  fuppofes 
to  exili  in  three  conditions,  viz.  fire,  light,  and  fpirit ;  the  two  lat¬ 
ter  are  the  finer  and  grofler  parts  of  the  air  in  motion  :  from  the 
earth  to  the  fun,  the  air  is  finer  and  finer,  till  it  becomes  pure  light 
near  the  confines  of  the  fun,  and  fire  in  the  orb  of  the  fun,  or  folar 
focus.  From  the  earth,  towards  the  circumference  of  this  fyf¬ 
tem,  in  which  he  includes  the  fixed  ftars,  the  air  becomes  grofler 
and  grofler,  till  it  becomes  torpid  and  ftagnant,  in  which  condition 
it  is  at  the  utmoft  verge  of  this  fyftem  ;  from  whence  he  fays,  the 
expreffion  of  “  outer  darknefs,  and  blacknefs  of  darknefs,”  ufed  in 
the  New  Teftament,  feems  to  be  taken.  The  fun,  which  he  places 
in  the  center,  is  the  adUve  vivifying  agent,  which,  by  melting  the 
fpirit  or  grofler  parts  of  the  air  into  atoms  or  finer  parts,  or  aether, 
lets  the  machine  forward,  and  keeps  it  a-going ;  for  the  light  is 
prefled  out  by  the  influx  of  fpirit,  and  the  fpirit  is  preffed  in  by  the 
efflux  of  light  ;  and  thus  the  whole  matter  of  the  heavens  or  air  is 
perpetually  changing  conditions,  and  circulating.  In  the  introduc¬ 
tion  to  his  work,  Mr.  Hutchinfon  fuggefted,  that  the  idea  of  the 
Trinity  was  to  be  taken  from  the  three  grand  agents  in  the  fyftem 
of  nature,  fire,  light,  and  fpirit ;  which  are  three  conditions  of 
one  and  the  fame  fubftance,  and  wonderfully  anfwer  in  a  typical  or 
fymbolical  manner  to  the  three  perfons  of  one  and  the  fame  eflence. 
He  alfo  dilcovers  this  dodtrine  in  the  term  cherubim,  which  he  de¬ 
rives  from  2ficut,  denoting  fimilitude  or  refemblance,  and  O'Q’I, 
plural  of  ^i,  a  great  or  mighty  one  ;  and  fo  the  cherubim,  i.  e. 
the  fimilitude  of  .the  great  ones,  were  reprefented  by  a  bull,  the 
chief  of  the  tame  animals,  the  lion  the  chief  of  the  wild,  and  the 
eagle  of  the  winged;  and  thefe  again  xvere  figures  of  the  celeftia! 
cherubim,  or  fire,  light,  and  fpirit.  The  bodies  of  thefe  three  ani¬ 
mals  were  all  joined  in  one,  in  order  to  fignify  the  unity  of  the  ef- 
fence,  and  the  diftindtion  of  the  perfons,  and  man  taken  into  the 
eflence  by  his  perfonal  union  with  the  fecond  perfon,  whofe  con- 
llant  emblem  was  the  lion;  and  Mr.  Hutchinfon  contends,  that  the 
very  name  of  the  figure  was  an  hieroglyphical  reprefentation  of  the 
Trinity.  The  fame  dodtrine  is  alfo  taught  by  the  word 
tranflated  heavens  ;  but  which  the  Hutchinjonians  fuppofe  to  fignify 
names,  being,  as  they  fay,  the  plural  of  Diy,  a  name  ;  and  the 
heavens,  according  to  them  are  called  names,  becaufe  the  material 
heaven,  having  in  it’s  one  fubftance  three  conditions  of  fire,  light, 
and  fpirit,  is  the  proper  name  or  reprefentation  of  the  Deity  in  it’s 
unity  of  eflence,  and  trinity  of  perfons  :  or  of  the  pVl’pR,  Elohim, 
or  Akim,  which  they  derive  from  H7R,  alah,  an  oath,  or  conditional 
imprecation,  and,  therefore,  muft  fignify  perfons  that  have  bound 
themfelves  by  an  indifpenfable  obligation  ;  hereby  intimating,  that 
the  three  perfons  of  the  Godhead  have  abfolutely  covenanted  to¬ 
gether  to  redeem  man.  On  thisaccount  the  Angular  Jehovah,  q.  d. 
the  eflence-exifting,  is  fo  commonly  found  in  conjundion  with  the 
plural  Alcim,  i.  e.  the  confederates  or  adjurators.  They  derive 
Eloah,  alfo  from  the  fame  root,  and  tranflate  it,  the  accurfed 
one,  referring  to  Chrift,  who  was  really  made  a  curfe  for  us.  The 
word  mn,  which  we  tranflate  covenant,  they  derive  from  TQ, 
to  purify,  and  render  purifier ;  and  thusJTHU  .mu,  which  is  com¬ 
monly  rendered  .to  make  a  covenant,  they  tranflate  to  cut  off- the 
purifier.  In  this  way  Mr.  Hutchinfon  and  his  followers  have 


founded  their  whole  fyftem  of  theology  and  philofophy  on  a  forced 
and  fanciful  etymology  of  Hebrew  words  ;  indulging  their  minds 
in  all  the  wildnefs  of  imagination  and  unbounded  whim,  making 
words  fignify  what  they  pleafe,  turning  the  plained  hiftory  into  fub- 
lime  prophecy,  and  conftrainingfentences  to  be  oracular  in  various 
ways,  with  meanings  which  they  were  never  defigned  to  bear,  and 
which  they  are  incapable  of  bearing.  The  feriptures,  according  to 
this  author,  written  in  Hebrew  without  points,  which  is  the  lan¬ 
guage  framed  in  paradife,  and  each  root  of  which  reprefents  fomc 
Obvious  idea  of  adfion  or  condition,  raifed  by  the  fenfible  objedt 
which  it  expreffes,  and  farther  defigned  to  fignify  fpiritual  or  mental 
things  ;  the  Hebrew  feriptures,  he  fays,  rightly  tranflated  and  un- 
derftood,  comprife  a  perfedl  fyftem  of  natural  philofophy,  theology, 
and  religion.  The  Greek,  he  fays,  that  language  of  erring  heathens, 
became  of  neceffary  ufe  to  the  apoftlcs,  to  fpread  the  hiftory  of  fads, 
which  it  behoved  all  men  to  be  apprifed  of ;  but  Chrift  and  his 
difciples  knew  too  well  it’s  imperfedtion  and  unfitnefs  to  give  juft 
ideas  of  the  divine  occonomv,  to  make  ufe  of  it  for  that  purpofe. 
The  original  feriptures  in  Hebrew  were  diftindl  permanent  evidence; 
to  thefe  references  are  always  made,  and  there  complete  fatisfadli-on 
is  to  be  found, 

HUX  IN  G  of p  ike,  among  filhermen,  a  particular  method  of  catch¬ 
ing  that  fifh  ;  performed  in  the  following  manner :  They  take  thirty 
or  forty  as  large  bladders  as  can  be  got ;  blow  them  up,  and  tie 
them  clofe  and  ftrong  ;  and  at  the  mouth  of  each  tie  a  line,  longer 
or  Ihorter,  according  to  the  depth  of  the  water.  At  the  end  of  the 
line  is  faftened  an  armed  hook,  artfully  baited  ;  and  thus  they  are 
put  into  the  water  with  the  advantage  of  the  wind,  that  they  may 
gently  move  up  and  down  the  pond.  When  a  mafter  pike  has  ftruck 
himfelf,  it  affords  great  entertainment  to  fee  him  bounce  about  in 
the  water  with  a  bladder  faftened  to  him  ;  at  laft,  when  they  per¬ 
ceive  him  almoftfpent,  they  take  him  up. 

HYACINTH,  hyacinthus,  a  genus  of  plants,  ranged  by  Linnaeus 
among  the  hexandria  monogynia,  andof  which  there  are  a  great  many 
fpecies ;  among  thefe  the  eight  following  are  the  molt  beautiful. 
1.  Hyacinth,  with  the  flowers  alternate,  and  a  little  drooping  ;  or 
the  early  blue  ftarry  hyacinth.  2.  Hyacinth ,  with  irregular  flowers, 
divided  into  fix  parts.  3.  Campanulated/pwaw/Zi,  with  the  flowers 
cylindric  at  the  bafe,  and  lightly  divided  at  the  edge  intofixfegments. 
4.  Hyacinth ,  with  a  cluftered  conic  tuft  of  flowers  ;  or  Peruvian 
hyacinth.  5,  Hyacinth,  with  funnel-lhaped  flowers,  lightly  divided 
into  fix  parts  at  the  rim,  and  fwoln  at  the  bafe.  6.  Funnel-flow¬ 
ered  hyacinth ,  with  the  flowers  fwoln  at  the  bafe,  and  lightly  cut  at 
the  edge  into  fix  fegments.  7.  Hyacinth,  with  a  cluftered  and 
rounded  head  of  flowers  ;  or  grey  ftarry  hyacinth.  8.  Scaly-rooted 
hyacinth  ;  or  autumnal  ftarry  hyacinth. 

Ail  the  kinds  of  this  beautiful  flower  may  be  propagated  either 
by  fowing  their  feeds,  or  by  parting  their  bulbous  roots.  The  latter 
is  generally  pradtifed  among  us,  though  the  former  is  evidently  the 
belt  way  to  procure  the  finelt  varieties  of  the  flower,  and  has  been 
always  pradtifed  in  Holland, 

Hyacinth,  grape  or  tnujk,  mufeari.  The  flower  has  no  em- 
palement  :  it  hath  one  oval  pitcher-lhaped  petal,  which  is  reflexed 
at  the  brim.  The  germen  turns  to  a  roundilh  three-cornered 
capfule,  having  three  cells  filled  with  roundilh  feeds.  We  have 
feveral  fpecies  of  this  plant  cultivated  in  gardens ;  three  or  four  for 
the  beauty  of  their  flowers,  and  one  with  a  purplilh  green  flower 
for  the  remarkable  fweetnefs  of  it’s  feent.  They  are  propagated 
by  off-fets. 

Hyacinth,  or  Jacinth,  in  natural  hiftory,  a  genus  of  pellu¬ 
cid  gems,  whofe  colour  is  red,  v/ith  an  admixture  of  yellow. 

It  is  a  lefs  gaudy  looking  gem  than  any  other  of  the  red  ones  ; 
but  it  is  not  without  it’s  beauty,  which  in  the  fineft  fpecimens  is 
great,  though  not  glaring :  and  is  as  feldom  found  blemilhed  or 
taulty  as  almoft  any  other  gem.  It  is  of  various  fixes,  but  is  feldom 
found  fmaller  than  a  hemp-feed  or  larger  than  a  nutmeg. 

Our  jewellers  and  lapidaries,  according  to  the  different  degrees 
of  colour,  diftinguifh  the  hyacinth  into  three  kinds,  which  they  call 
by  it’s  own  name,  with  different  epithets  ;  and  a  fourth,  which  ufu- 
ally,  but  improperly,  is  accounted  by  authors  a  ruby. 

I  he  firft  kind  is  the  la  bella  hyacintha;  this  is  the  name  given  to 
the  hyacinth  in  it’s  moil  perfedl:  and  beautiful  ftate,  when  it  is  of  a 
pure  and  bright  flame  colour,  feemingly  formed  of  a  mixture  of 
cinnabarine  red,  and  a  moderate  proportion  of  a  fine  amber  yellow. 
The  fecond  is  the  faffron  hyacinth :  this  is  the  name  which  they  give 
to  this  gem,  when  it  has  more  of  the  red,  and  that  of  a  deeper  and 
dulkier  colour,  and  is  tinged  with  an  admixture  of  a  dead  and 
brownilh  yellow.  1  he  third  is  the  amber  hyacinth :  this  is  the  name 
given  to  thofe  hyacinths  which  are  tinged  with  a  fainter  red,  in  a 
l'mall  proportion,  and  a  dead  whitilh  yellow.  The  fourth  is  the 
rubacelle,  a  name  given  to  the  hyacinth,  when  of  a  very  deep  and 
Ihining  red,  blended  with  a  very  deep  but  dulky  yellow.  The 
ftrong  colour  of  the  red  in  this  ftone  has  generally  made  it  have  a 
place  among  the  rubies,  in  the  accounts  of  authors  ;  but  a  compa- 
rifon  of  it  with  the  two  gems  will  evidently  fhewthat  it  belongs  not 
to  the  ruby,  but  to  the  hyacinth,  kind. 

The  firft  of  thefe  are  the  finer  hyacinths,  and  are  of  confiderable 
value.  They  are  brought  to  us  both  from  the  Eaft  and  Welt  In¬ 
dies.  The  rubacelle  is  only  found  in  the  Eaft  Indies,  but  is  of  very 
little  value  ;  and  the  other  two  varieties  are  common  both  to  the 
Eaft  and  W eft  Indies,  and  to  Silefia  and  Bohemia,  and  feveral  other 
parts  of  Europe.  Thefe  are,  indeed,  fometimes  brought  over  to 
us  from  the  Eaft  Indies,  among  the  finer  kind ;  as  is  alfo  the  la  bella 
hyacintha  fometimes  found  in  bohemia,  though  poor  in  comparifon 
of  the  oriental.  It  is  no  wonder,  indeed,  that  they  fhould  be  all 
found  equally  in  both  places,  being,  in  reality,  only  varieties  of 
the  fame  gem  ;  but  the  oriental  are,  in  general,  much  the  finer 
and  better  coloured. 
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The  (tone  graves  or  cuts  fine,  and  would  be  more  ufed  for  feals, 
tSrc.  but  that  the  graving  frequently  colts  more  than  the  ftone. 

The  hyacinth  uled  in  medicine,  and  whereof  the  confection  of 
hyacinth  is  made,  is  a  different  ftone  from  all  thefe,  of  which  there 
are  three  feveral  forts  :  the  firft  about  the  bignefs  and  figure  of  a 
grain  of  fait,  and  pretty  foft :  the  fecond  ruddy,  and  fhaped  like  the 
point  of  a  diamond,  found  in  divers  parts  of  Italy,  Silefia,  Bohe¬ 
mia,  &c.  The  third  is  white,  intermixed  with  yellow,  and  fome 
other  colours;  being  found  in  the  fame  places  as  the  red. 

In  ftri&nefs,  only  the  firft  kind  fhould  be  ufed  in  the  confec¬ 
tion  of  hyacinth;  but  the  druggifts  and  apothecaries  frequently  fub- 
ftitute  the  other.  However,  the  medical  virtues  of  this  and  other 
coftly  concretes,  are  very  doubtful ;  the  preparations  from  them  are 
very  liable  to  be  adulterated,  and  fimilar  effects  may  be  produced  with 
much  greater  certainty  by  other  cheaper  fubftances. 

HYADES,  Taiej,  (from  mv,  to  rain,)  in  aftronomy,  are  feven 
ftars  in  the  Bull’s  head,  famous  among  the  poets  for  the  bringing  of 
jfain.  The  principal  of  them  is  in  the  Bull’s  left  eye,  by  the  Arabs 
called  Aldebaran. 

HYfENA.or  Hi.«na,  in  natural  hiftory,  a  fpeclesof  the  canis, 
with  a  firait  annulated  tail,  and  the  hairs  of  the  neck  long  and  ereft  ; 
naked  ears,  and  four  toes  on  each  foot.  It  has  fix  cutting  teeth,  and 
two  canine  in  each  jaw;  and  between  the  tail,  which  is  ihort,  and 
the  anus,  a  tranfverfe  orifice.  T  he  animal  which  is  known  to  us  by 
this  name  is  a  quadruped  almoft  as  large  as  a  wolf,  excepting  that 
it’s  legs  are  not  fo  long;  the  hair  of  it  is  rough,  and  it’s  fkin  fpotted 
with  di verscolours.  It  inhabits  Afiatic  Turkey,  Syria,  Perfia,  and 
Barbary. 

Bufbequins  fays  it  is  almoft  of  the  fhape  of  a  wolf,  but  not  fo 
tall  ;  that  its  hair  is  like  that  of  a  wolf,  except  it’s  being  more 
briftly,  and  marked  at  certain  diffances  With  great  black  fpots  ;  it 
has  no  neck,  but  it  s  head  is  faftened  to  the  vertebras  of  the  back,  fo 
that  it  is  forced  to  turn  itfelf  quite  round,  whenever  it  wmuld  look 
behind.  It  is  very  cruel  and  voracious ;  it  drags  dead  bodies  out  of 
graves,  and  carries  them  to  it’s  den.  It  alfo  preys  on  the  herds  and 
flocks..  It  is  faid  to  imitate  the  voice  of  a  man,  and  that  by  this 
means  it  often  deceives  travellers.  It  is  afolitary  unfociable  animal, 
and  inhabits  the  chafms  of  rocks.  Thefe  animals  have  a  moft  ma¬ 
levolent  afpedf ;  and  they  are  in  their  nature  fierce,  and  untameable. 
See  Plate  72,  fig.  22. 

HYALINiE,  in  natural  hiftory,  derived  from  glafs,  the 
name  of  a  genus  of  foffils,  of  the  clafs  of  the  talcs.  They  are  com- 
pofed  of  feveral  plates,  of  confiderable  thicknefs,  and  thofe  not  fif- 
iile  into  any  thinner.  See  Plate  55,  Clafs  1. 

HYDATIDES,  in  medicine,  little  trarffparent  veficJes,  or  blad¬ 
ders,  full  of  water,  fometimes  found  folitary,  and  fometimes  in 
clufters,  upon  the  liver,  and  various  other  parts,  efpecially  in  hydro- 
pical  conftitutions.  But  in  a  particular  fenfe,  the  hyda/is  is  a  difeafe 
of  the  eye-lids,  called  alfo  aquula .  St.  ^  ves  informs  us,  that  there 
fometimes  comes  on  the  edge  of  the  cartilages  of  the  eye-lids,  or  on 
the  conjunctiva,  an  elevation  like  the  bladders  which  appear’on  the 
Ikin  after  burns.  They  are  as  big  as  a  pea,  or  a  lentil  ;  are  filled 
with  a  very  clear  liquor,  and  have  the  name  of  hydatides  from  the 
lymph  which  they  contain.  Sometimes  a  ferofity  is  extravafated 
between  the  conjunctiva  and  the  membrane  which  covers  it :  it  fepa- 
rates  thefe  membranes,  and  in  the  movement  of  the  eye,  a  fort  of 
wrinkle  appears,  which  fhews  that  a  ferofity  ftagnates  between  thefe 
membranes,. and  produces  the  fwelling.  This  difeafe  is  not  at  all 
dangerous  ;  it  is  a  little  troublefotne  when  it  feizes  only  part  of  the 
conjunctiva.  The  fureft  remedy  is  to  prick  it  dexteroufly  with  the 
point  of  a  lancet,  and  to  lay  it  open  according  to  the  longitudinal 
direction  of  the  tumor,  without  any  other  application. 

HYDATISM,  in  furgery,  denotes  the  noife  or  found  made  by 
the  fluctuating  humours  contained  in  abfeefles. 

HYDRA  of  Lerna,  in  mythology,  a  terrible  monfter,  born  of 
Typhon  andEchidne,  according  to  Heliod  ;  which  was  deftroyed 
by  Hercules. 

This  hydra  with  many  heads  is  faid  to  have  been  only  a  multitude 
of  ferpents,  which  infefted  the  marthes  of  Lerna,  near  Mycen^,  and 
Which  feemed  to  multiply  as  they  were  deftroyed.  Hercules,  with 
the  affiftance  of  his  companions,  cleared  the  country  of  them,  by 
burning  the  reeds  in  which  they  lodged. 

Hydra,  in  aftronorhy,  a  fouthern  conftellation,  imagined  fo 
refemble  a  water-ferpent.  Refer  to  Syftem  of  Astronomy,  p. 
253- 

HYDRAGOGUES,  (formed  of  the  Greek  v$up,  water,  and  ayetv, 
to  draw,)  a  fpecies  of  ftrong  purgative  medicines;  being fuch  as  are 
fuppofed  peculiarly  fitted  to  dilcharge  ferous  or  watery  humours. 
I  he  principal  hydragogues ,  in  the  common  opinion,  are  the  juices 
of  the  roots  of  iris.,  of  foldanella,  mechoachan,  jalap,  & c.  In  the 
general,  all  fudorific,  aperitive,  and  diuretic  medicines,  are  truly 
hydragogues.  1 

.  HY DRASPIS,  ivatcr-fhicld,  or  water- buckler,  a  machine  of  wood, 
invented  by  John  Chriftopher  Wagenfeil,  a  German,  by  the  help 
of  which  a  perfon  may  walk  on  the  water,  without  fear  of  finking. 
It  encompafles  the  breaft,  ferving  the  office  of  the  cheft  in.  water- 
fowl,  and  is  furnifhed  with  apertures  forreceiving  a  quantity  of  food, 
or  forpreferving  money,  writings,  or  other  valuable  things,  in  cafe 
of  an  inundation.  The  perfon  who  ufes  it  is  provided  with  paddles 
for  the  feet,  confiding  of  moveable  flaps  of  very  thick  leather,  which 
open  and  fhut,  and  are  faftened  to  a  wooden  foie,  on  which  the  foot 
refts,  by  an  iron  pin  palling  through  their  hinges.  They  are  faf¬ 
tened  to  the  feet  by  ftraps  or  thongs.  The  inventor  of  this  machine 
made  trial  of  it  in  a  whirlpool  of  the  Danube,  where  he  moved  about 
in  the  current  without  danger.  He  propofed  this  machine  to  be 
uled  in  a  fti  ip  wrick,  in  efcaping  the  danger  of  fudden  inundation  in 

waterfowl V&c  ^  ^  fervice  war’  and  in  hunting  and  taking 
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HYDRAULICS,  that  part  of  ftatTbs  which  confidersthe  motion 
of  fluids,  and  particularly  water  ;  with  the  application  thereof  in 
artificial  water-works. 


A  Neva  and  Complete  System  of 

HYDRAULICS  and  HYDROSTATICS ; 

otherwife  called  Hydrometria. 

The  word  hydraulics  is  derived  from  the  Greek,  ufauxo;,  founding 
water,  formed  of vtiup,  aqua,  water;  and  au^o;,  tibia,  pipe  or  flute” 
the  reafon  whereof  is  this,  that  at  the  time  of  the  firit  invention  of 
organs,  being  unacquainted  with  the  method  of  applying  bellows  to 
blow  them,  they  made  ufe  of  a  catarad  or  fall  of  water  to  make  a 
wind,  and  found  them. 

I  o  hydraulics  belong  not  only  the  conducing  and  railing  of  wa¬ 
ter,  with  the  conftrudtmg  of  engines  for  thofe  purpofes  ;  but  alfo 
the  laws  of  the.  motion  of  fluid  bodies,  the  nature  of  fprings,  the 
theory  of  the  tides,  &c.  b 

Hjdt  ojlatics  explain  the  equilibrium  of  fluids,  or  the  gravitation  of 
fluids  at  reft  :  upon  removing  that  equilibrium,  motion  enfues  ;  and 
here  hydraulics  commence. 

Hydraulics,  therefore,  fuppofe  hydrojlatics ;  and  the  generality  of 
writers,  from  the  immediate  relation  between  the  two,  join  them 
together,  and  call  them  both  either  hydraulics  or  hydrojlatics. 

Hydraulic  laws  ofF luids.  1 .  The  velocity  of  a  fluid,  as  water, 
moved  by  the  preffure  of  afuperincumbent  fluid,  as  air,  is  equal  at 
equal  depths,  and  unequal  at  unequal  ones. 

For  the  preflure  being  equal  at  equal  depths,  the  velocity  arifinit 
thence  mult  be  fo  too;  and  viceverf a:  yet  the  velocity  does  not  fol¬ 
low  the  fame  proportion  as  the  depth,  notwithftanding  that  the  pref- 
fure,  whence  the  velocity  arifes,  does  increafe  in  the  proportion  of 
the  depth..  But  nere  the  quantity  of  the  matter  is  concerned:  and 
the  quantity  of  motion,'  w-hich  is  compounded  of  the  ratio  of  the 
velocity  and  quantity  of  matter,  is  increafed  in  equal  times  as  the 
lquares  or  the  velocities. 

velocity  of  a  fluid  arifing  from  the  preflure  of  afuperin¬ 
cumbent  fluid  at  any  depth,  is  the  fame  as  that  which  a  body  wmuld 
acquire  in  falling  from  a  height  equal  to  the  depth  ;  as  is  demon¬ 
itrated  both  from  mechanics  and  experiments,  See  Descent. 

III.  If  two  tubes  of  equal  diameters,  full  of  any  fluid,  be  placed 
in  any  pofition,  either  eredt,  or  inclined  :  provided  they  be  of  the 
fame  altitude,  they  will  difeharge  equal  quantities  of  the  fluid  in 
equal  times. 

That  tubes,  every  way  equal,  ifiould,  under  the  fame  dreum- 
fiances,  empty  themfelves  equally,  i$  evident ;  and  that  the  bottom 
of  a  perpendicular  tube  is  prefled  wfith  the  fame  force  as  that  of  an 
inclined  one,  when  their  altitudes  are  equal,  has  already  been  fhewn. 

Whence  it  eafily  follows,  that  they  muft  yield  equal  quantities  of 
water,  &c. 

IV.  If  two  tubes  of  equal  altitudes,  but  of  unequal  apertures,  be 
kept  conftantly  full  of  water,  the  quantities  Of  water  they  yield  in 
the  fame  time,  will  be  as  the  diameters;  and  this,  whether  they  be 
erect,  or  any  way  inclined. 

Hence,  if  the  apertures  be  circular,  the  quantities  of  water  emp¬ 
tied  in  the  fame  time  ought  to  be  in  a  duplicate  ratio  of  the  dia¬ 
meters. 

But  this  law,  Mariotte  obferves,  is  not  perfe&ly  agreeable  to  ex¬ 
periment.  If  one  diameter  be  double  the  other,  the  water  flowing 
out  of  the  lefs  is  found  more  than  a  fourth  of  what  flows  out  of  the 
greater.  But  this  may  have  been  owing  to  the  fame  accidental  ir- 
regularities  in  making  the  experiments. 

_  Wolfius  however  aferibes  it  principally  to  this,,  that  the  column 
of  water  diredly  over  the  aperture  isfhorter  than  that  next  the  Tides 
or  panetes  of  the  veffel :  for  the  water,  in  it’s  efflux,  forms  a  kind 
of  cavity  over  the  aperture;  that  part  immediately  over  it  being 

™c“atcd  ?nd  the  other  water  not  running  faft  enough  from 
the  fides  to  fupply  it.  Now,  this  cavity,  or  diminution  of  altitude, 
being  greater  in  the  greater  tube,  than  in  the  lefs  ;  hence  the  preU 
fure,  or  endeavour  to  pafs  out,  becomes  proportionably  lefs  in  the 
greater  tube,  than  in  the  lefs. 

V*  If  the  apertures  E  and  F  of  two  tubes  AB  and  CD,  (Plate 
0  and  7.)  be  equal,  the  quantities  of  water,  difeharged  in 
the  fame  time,  will  be  as  the  velocities. 

.  VI*  If  tw°  tubes  have  equal  apertures  E  and  F,  and  unequal  al¬ 
titudes  AB  and  C  D,  the  quantity  of  water  difeharged  from  the 
greater  A  B  will  be  to  that  difeharged  from  CD,  in  the  fame  time, 
in  a  fubdupheate ratio  of  the  altitudes  A B  and  CD. 

Hence,  1  The  altitudes  of  waters,  AB,  and  CD,  difeharged 
througn  equal  apertures  E  and  F,  will  be  in  a  duplicate  ratio  of  the 
waters  difeharged  in  the  fame  time.  And  as  the  quantics  of  water 
are  as  the  velocities,  the  velocities  are  likevvife  in  afubduplicatc  ratio 
or  their  altitudes. 

2’  ratj°  °f  waters  difeharged  by  two  tubes  A  B, 
and  CD,  together  with  the  altitude  of  one  of  them,  beinggiven,  we 
have  a  method  of  finding  the  altitude  of  the  other,  viz.  by  finding  a 
fourth  proportional  to  the  three  given  quantities;  which  propor¬ 
tional,  multiplied  by  itfelf,  gives  the  altitude  of  CD,  required. 

Hence,  alfo,  3.  7  he  ratio  of  the  altitudes  of  two  tubes  of  equal 
apertures  being  given,  as  alfo  the  quantity  of  water  difeharged  by 
one  of  them,  we  have  a  method  of  determining  the  quantity  the  other 
Ihould  difeharge  in  the  fame  time. 

Thus,  to  the  given  altitudes,  and  the  fquare  of  the  quantity  of 
water  difeharged  at  one  aperture,  find  a  fourth  proportional.  The 
fquare  root  ot  this  will  be  the  quantity  of  water  required. 

Suppofe,  e.  gr.  the  height  of  the  tubes  as  9  to  25,  and  the  quan¬ 
tity 
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tity  of  waterdifcharged  at  one  of  them,  three  inches ;  that  difcharged 
by  the  other  will  be  \/ =  V  ==b' 

9 

VII.  If  the  altitude  of  two  tubes  A  B  and  CD  be  unequal,  and 

the  apertures  E  and  F  be  likewife  unequal,  the  quantities  of  water, 
difcharged  in  the  fame  time,  will  be  in  a  ratio  compounded  of  the 
fimple  ratio  of  the  apertures,  and  the  fubduplicate  one  of  the  alti¬ 
tudes.  ,  - 

And  hence,  if  the  quantities  of  water  difcharged  in  the  fame  time 
by  two  tubes,  whofe  apertures  and  altitudes  are  unequal,  be  equal, 
the  apertures  are  reciprocally  as  the  roots  of  the  altitudes,  and  the 
altitudes  in  a  reciprocal  ratio  of  the  fquares  of  the  apertures.^ 

VIII.  If  the  altitudes  of  two  tubes  be  equal,  the  water  will  flow 
out  with  equal  velocity,  however  unequal  the  apertures  be. 

IX.  If  the  altitudes  of  two  tubes,  A  B  and  CD,  as  alfo  their 
apertures,  E  and  F,  be  unequal,  the  velocities  of  the  waters  dif¬ 
charged  are  in  a  fubduplicate  ratio  of  their  altitudes. 

And  hence,  i.  As  the  velocities  of  waters  flowing  out  at  equal 
apertures,  when  the  altitudes  are  unequal,  are  alfo  in  a  fubduplicate 
ratio  of  the  altitudes  ;  and  as  this  ratio  is  equal,  if  the  altitudes  be 
equal,  it  appears  in  the  general,  that  the  velocities  of  waters  flowing 
out  of  tubes,  are  in  a  fubduplicate  ratio  of  the  altitudes. 

Hence  alfo,  2.  The  fquares  of  the  velocities  are  as  the  altitudes. 

Mariotte  found,  from  repeated  experiments,  that  if  a  veflel  ABCD 
have  a  tube  EG  fitted  to  it,  there  will  more  water  be  evacuated 
through  the  tube,  than  there  could  have  been,  in  the  fame  time, 
through  the  aperture  of  the  veflel  E  without  the  tube  ;  and  that  the 
motion  of  the  fluid  is  accelerated  fo  much  the  more,  as  the  tube  EG 
is  the  longer. 

E.  gr.  The  altitude  of  a  veflel  A  C  being  one  foot,  that  of  the 
tube  EG  three  feet,  andthediameter  of  the  aperture  three  lines,  no 
lefs  than  6  \  feptiers  of  water  wrere  difcharged  in  the  fpace  of  one 
minute;  whereas,  upon  taking  off  the  tube,  only  four  feptiers  were 
difcharged. 

Again,  when  the  length  of  the  tube  EG  was  fix  feet,  and  the 
diameter  of  the  aperture  G  an  inch,  the  whole  quantity  of  wafer  ran 
out  in  thirty-feven  feconds  ;  but,  cutting  off  half  the  tube,  the  veflel 
was  not  evacuated  in  lefs  than  forty-five  feconds  ;  and,  taking  it 
quite  away,  in  lefs  than  ninety-five  feconds. 

X.  The  altitudes  and  apertures  of  two  cylinders  full  of  water 
being  the  fame,  one  of  them  will  difcharge  double  the  quantity  of 
water  difcharged  in  the  fame  time  by  the  other,  if  the  firft  be  kept 
continually  full,  while  the  other  runs  itfelf  empty  ;  for  the  velocity 
of  the  full  veflel  will  be  equable,  and  that  of  the  other  will  be  con¬ 
tinually  retarded.  Now,  it  is  demonftrated,  that,  if  two  bodies  be 
impelled  by  the  fame  force,  and  the  one  proceeds  equably,  and  the 
fecond  is  equably  retarded,  by  that  time  they  have  loft  all  their  mo¬ 
tion,  the  one  has  moved  double  the  fpace  of  the  other. 

XI.  If  two  tubes  have  the  fame  altitudes,  and  equal  apertures, 
the  times  wherein  they  will  empty  themfelVes,  will  be  in  the  ratioof 
their  bafes. 

XII.  Cylindric  and  prifmatic  veffels,  as  ABCD,  (Plate  112,  fig. 
8,)  empty  themfelves  by  this  law,  that  the  quantities  of  water  dif¬ 
charged  in  equal  times  decreafe,  according  to  the  uneven  numbers 

q,  5,  7,  9>&c.  taken  backwards. 

For  the  velocity  of  the  defcending  level  FG  is  continually  decrea- 
fing  in  the  fubduplicate  ratioof  the  decreafing  altitudes  ;  but  the 
velocity  of  a  heavy  body  defcending,  increafes  in  the  fubduplicate 
ratio  of  the  increalingaltitudes.  The  motion,  therefore,  of  the  level 
FG,  in  it’s  defcent  from  G  to  B,  is  the  fame  as  if  it  were  to  defcend 
in  the  inverfe  ratio  from  B  to  G  ;  but,  if  it  defcend  from  B  to  G,  the 
fpaccs,  in  equal  times,  v'ould  increafe,  according  to  the  progreffion 
of  the  uneven  numbers  ;  confequently  the  altitudes  of  the  level  I*  G, 
in  equal  times,  would  decreafe,  according  to  the  fame  progreffion  in- 
verfely  taken. 

Hence,  therefore,  the  level  of  water  F  G  defcends  by  the  fame 
law,  as,  by  an  equal  force  impreffed,  it  would  afccnd  through  an 
altit  ude  equal  to  B  G. 

From  this  principle  many  other  particular  laws  of  the  motion  of 
fluids  might  be  demonftrated,  which,  for  brevity  fake,  we  here  omit. 

To  divide  a  cylindrical  veflel  into  parts,  which  fliall  be  evacuated 
in  certain  parts  or  divifions  of  time,  fee  Clepsydra. 

•  XIII.  If  water,  defcending  through  a  tube  HE,  (Plate  23,  fig. 
16,)  fpout  up  at  the  aperture  G,  wrhofe  direction  is  vertical,  it  will 
rife  to  the  fame  altitude  G  1,  at  which  the  level  of  the  water  L  M, 
in  the  veflel  ABCD,  does  ftand. 

For  fince  the  water  is  driven  through  the  aperture  G  by  the  force 
of  gravity  of  the  column  E  K,  it’s  velocity  will  be  the  fame  as  that 
with  which  a  body,  by  the  fame  force  impreffed,  would  rife  to  the 
altitude  F  I :  wherefore,  fince  the  direction  of  the  aperture  is  verti¬ 
cal,  the  diredtion  of  the  water  fpouting  through  it,  will  be  fo  too  ; 
confequently  the  water  mull  rife  to  the  height  of  the  level  of  the 
water  LM  in  the  veflel. 

Indee#  by  the  experiment,  it  appears,  that  the  water  does  not  rife 
quite  fffnigh  as  I :  befides,  the  aperture  G  Ihould  be  fmaller,  as  the 
height  of  the  level  of  the  water  is  lefs  ;  and  even  fmaller  when  mer¬ 
cury  is  to  be  fpouted  than  when  water.  But  this  is  no  objection  to 
the  truth  of  the  theorem  ;  it  only  (hews,  that  there  are  certain  exter¬ 
nal  impediments,  which  diminilh  the  afeeat.  Such  are,  the  refif- 
tance  of  the  air,  and  the  friction  of  the  tube,  &c.  See  J  et  d'Eau. 

XIV.  Water,  defcending  through  an  inclined  tube,  or  a  tube  bent 
in  any  manner,  will  fpout  up,  through  a  perpendicular  aperture,  to 
the  height  at  which  the  level  of  the  water  in  the  veflel  Hands. 

XV.  The  lengths  or  diftances  D  E  and  D  F,  or  I  H  and  I  G, 
(Plate  \\2yfig.  8,)  to  which  water  will  fpout  either  through  an  in¬ 
clined,  or  an  horizontal  aperture  D,  are  in  a  fubduplicate  ratioof  the 
altitudes  in  the  veflel  or  tube  A  B  and  A  C. 


For  fince  water,  fpouted  out  through  the  aperture  D,  endeavours 
to  proceed  in  the  horizontal  line  D  F,  and,  at  the  fame  time,  by  the 
power  of  gravity,  tends  downwards  in  lines  perpendicular  to  the 
fame;  nor  can  the  one  power  hinder  the  other,  inafmuch  as  the  di¬ 
rections  are  not  contrary  ;  it  follows,  that  the  water,  by  the  direc¬ 
tion  BA,  will  arrive  at  the  line  1G  in  the  fame  time  wherein  it 
would  have  arrived  at  it,  had  there  been  no  horizontal  impulfeat  all. 
Now,  the  right  lines  1  H  and  I  G  are  thefpaces  which  the  fame  wa¬ 
ter  would  have  deferibed  in  the  mean  time  by  the  horizontal  impe¬ 
tus  ;  but  the  ("paces  I H  and  1 G,  inafmuch  as  the  motion  is  uniform, 
are  as  the  velocities:  confequently  the  velocities  are  in  a  fubdupli¬ 
cate  ratio  of  the  altitudes  A  B  and  A  C  ;  and  therefore  the  lengths  or 
diftances,  to  which  thew'ater  will  fpout  in  apertures  either  horizontal 
or  inclined,  are  in  a  fubduplicate  ratio  of  the  altitud'es. 

That  the  velocities  are  in  the  fubduplicate  ratio  of  the  altitudes 
may  be  (hewn  by  experiment  :  for,  let  two  pipes,  as  C  and  g ,  of 
equal  lized  bores,  be  fixed  into  the  fide  of  the  veflel  AB,  (Plate  106, 
fig.  22,)  and  let  the  pipe  g  be  four  times  as  deep  below  the  furface 
of  the  water  at  b,  in  the  veflel,  as  the  pipe  C  is  ;  and  w'hilft  thefe 
pipes  run,  let  water  be  conftantly  poured  into  the  veflel,  to  keep  the 
furface  at  the  fame  height.  Then  a  veflel  holding  a  pint,  applied 
to  the  fpout  C,  and  another  containing  a  quart,  at  the  fpout  g,  will 
be  filled  at  the  fame  time.  The  horizontal  diftance,  to  which  a  fluid 
will  fpout  from  an  horizontal  pipe,  in  any  part  of  the  fide  of  an  up¬ 
right  veflel,  below  the  furface  of  the  fluid,  is  equal  to  twice  the 
length  of  a  perpendicular  to  the  fide  of  the  veflel,  drawn  from  the 
mouth  of  the  pipe  to  a  femicircle  deferibed  upon  the  altitude  of  the 
fluid  ;  and  therefore,  the  fluid  will  fpout  to  thegreateft  diftance  pof- 
fible  from  a  pipe,  whofe  mouth  is  at  the  center  of  the  femicircle ; 
becaufe  a  perpendicular  to  it’s  diameter  (Tuppofed  parallel  to  the  fide 
of  the  veflelj  drawn  from  that  point,  is  the  longcft  that  can  poflibly 
be  drawn  from  any  part  of  the  diameter  to  the  circumference  of  the 
femicircle.  Thus,  if  the  veflel  AB,  (fig .  22,  j  be  full  of  water,  the 
horizontal  pipe  D  be  in  the  middle  of  it’s  fide,  and  the  femicircle 
N  edeb  be  deferibed  on  D  as  a  center,  with  the  radius  D^N,  or Dfb, 
the  perpendicular  D  d  to  the  diameter  NDi,  is  the  longeft  that  can 
be  drawn  from  any  part  of  the  diameter  to  the  circumference  Nedc  b. 
And  if  the  veflel  be  kept  full,  the  jet  G  will  fpout  from  the  pipe  D 
to  the  horizontal  diftance  N  M,  which  is  double  the  length  of  the 
perpendicular  T>d.  If  two  other  pipes,  as  C  and  E,  be  fixed  into 
the  fide  of  the  veffel  at  equal  diftances  above  and  below  the  pipe  D, 
the  perpendiculars  Crand  Ee,  from  thefe  pipes  to  the  femicircle, 
will  be  equal  ;  and  the  jets  F  and  H,  fpouting  from  them,  will  each 
go  to  the  horizontal  diftance  N  K,  which  is  double  the  length  of  ei¬ 
ther  of  the  equal  perpendiculars  C  c  or  E  e.  Hence  we  have  a  way 
of  making  a  delightful  kind  of  water-arbours,  or  arches,  viz.  by 
placing  feveral  inclined  tubes  in  the  fame  right  line. 

Hpdrojiatical  laus  of  Fluids.  The  upper  parts  of  all  fluids,  as 
water,  &c.  do  prefs  upon  the  lower  ;  or,  as  fome  philofophers  ftate 
it,  all  fluids  do  gravitate  in  propria  loco. 

It  is  evident,  that,  in  any  fluid,  the  w-eight  of  the  whole  is  equal 
to  the  weight  of  all  it’s  parts  ;  and  if  any  part  be  taken  from  the 
whole,  the  weight  of  the  whole  will  be  diminifhed  by  the  weight  of 
that  part ;  and  if  any  part  be  added  to  the  whole,  the  weight  of  the 
whole  will  be  increafed  by  the  weight  of  the  part  which  was  added  ; 
and,  therefore,  it  is  rcafonable  to  conclude,  that  the  weight  of  the 
whole  iscompofed  of  the  weights  of  the  feveral  parts,  and  that  the 
parts  do,  therefore,  gravitate  in  the  whole,  or  in  proprio  loco.  But 
the  certainty  of  fuch  prelfure  is  now  demonftrated  by  a  thoufand  ex¬ 
periments  :  it  will  be  fufficient  to  inftanceone  or  two. 

Immerge  a  tube,  open  at  both  ends,  and  half  filled  with  oil  of  tur¬ 
pentine,  in  a  veflel  of  water,  the  upper  end  of  the  tube  being  flopped 
with  the  finger  :  if  now  the  upper  furface  of  the  oil  lie  as  low  as 
that  of  the  w  ater,  the  oil,  upon  removing  the  finger,  will  not  run  out 
at  the  lower  end  of  the  tube* ;  nay,  and  if  the  tube  be  thruft  a  little 
lower,  the  water  will  rife  up  in  it,  and  bear  the  oil  above  it :  but  if 
the  upper  furface  of  the  oil  be  confiderably  higher  than  that  of  the 
water,  the  oil  will  drop  out  of  the  tube.  Whence  it  follows,  that 
the  column  of  oil  in  one  cafe  preifes  or  gravitates  lefs  on  the  plane 
imagined  to  pafs  under  it’s  lower  furface,  than  a  column  of  water  ; 
and  in  the  other  cafe,  more. 

Or  thus;  a  phial,  with  as  much  fhot  in  it  as  will  make  it  fink, 
clofe  fhut,  being  immerged  in  water,  and  fufpended  by  a  horfe-hair 
to  the  beam  of  a  balance,  w  ith  a  weight  at  the  other  end  exa&ly 
counterpoifing  it ;  upon  unltopping  the  phial,  and  letting  it  fill  with 
water,  it  will  preponderate,  and  bear  down  the  end  of  the  balance, 
without  having  any  communication  with  the  external  air.  And  if 
the  phial  had  been  firft  weighed  in  air,  it  will  be  found,  that  the 
weights  neceffary  for  reftoring  it’s  equilibrium  in  water,  anfwerex-. 
a&ly  to  the  additional  weight  of  the  phial,  when  it  is  again  weighed 
in  air  with  the  water  in  it:  fo  that  water  weighs  in  wmter  jult  as 
much  as  in  air. 

If  a  body  be  immerged  in  a  fluid,  either  wholly  or  in  part,  it’s 
lowerfurface  will  bepreffed  upwards  by  the  water  underneath  it:  and 
the  prelfure  of  fluids  upwards  is  equal  to  the  prellure  downwards  e,t 
the  fame  depth. 

The  truth  of  this  propofition  is  evident  from  the  experiment  above- 
mentioned  ;  where  the  oil  of  turpentine  was  fufpended,  and  made  to 
mount  up  in  the  tube,  by  the  prelfure  of  the  water  upwards  on  it’s 
lower  parrs.  Thus  allb,  if  the  open  end  of  a  narrovt-bored  tube  be 
dipped  into  quicklilvcr,  whilft  the  other  end  is  flopped  w  ith  the  fin¬ 
ger,  and  the  tube  be  lifted  up,  a  fhort  column  of  quicklilver  will  be 
fufpended  in  the  lower  end,  which  column,  when  dipped  into  water 
deeper  than  about  fourteen  times  it’s  own  length,  will  be  prclfed  up¬ 
wards,  after  the  finger  is  removed  from  the  orifice. 

T his  upward  prelfure  of  fluids  may  be  evinced  by  caufing  a  piece 
of  lead,  &c.  to  fwim  in  water  ;  which  may  be  done  f.y  immergingit 
to  a  proper  depth,  and  keeping  the  water  from  getting  above  it.  Let 
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CD,  ( Plate  22,  Jig.  9,)  be  a  glafs  tube  open  a:  both  ends,  and  EFG, 
a  Hat  piece  of  lead  half  an  inch  thick,  exaftly  fitted  to  the  lower  end 
of  the  tube,  having  it’s  upper  furface  covered  with  wet  leather,  fo  as 
to  hinder  the  entrance  of  the  water  contained  in  the  outer  veffel. 
Let  this  leaden  plate  be  held  clofe  to  the  tube,  by  pulling  the  firing 
or  wire  1 H  L  upward  at  L  with  one  hand,  whilft  the  tube  is  held  in 
the  other  by  the  upper  end  C.  In  this  fituation,  let  the  tube  be  im- 
merfed  in  water  in  the  glafs-veffel  AB,  to  the  depth  of  fix  inches 
below  the  furface  of  the  water  at  K ;  and  then,  the  leaden  plate 
EFG  will  be  plunged  to  the  depth  of  fomewhat  more  than  eleven 
:t-c  own  thicknefs :  holding  the  tube  at  that  depth,  you  may 
Tro  the "re  or  .hread  at  L  ;  and  the  lead  will  not  fall  from  the 
tube  but  will  be  kept  to  it  by  the  upward  preflure  of  the  water 
below  it,  occafioned  by  the  height  of  the  water  at  K  above  the  evcl 
the  lead  For,  as  lead  is  1 1.33  times  as  heavy  as  it  s  bulk  of 
L  ™  and'jn  this  experiment  is  immerfed  to  a  depth  fomewhat 
’.han  it  M  times  it’s  thicknefs,  and  no  water  getting  into  the 
™  it  and  the  lead,  the  column  of  water  E  a  b  c  G  below 

Sj* lead  is  preffed  upward  againft  it  by  the  water  K DEG L,  all 
round  the  tube ;  which  water,  being  little  more  than  11.33 
as  high  as  the  lead  is  thick,  is  fufficient  to  balance  and  fupport  the 
lead  at  the  depth  KE.  if  a  little  water  be  poured  into  the  tube  upon 
ieaa  it  will  increafe  the  weight  upon  the  column  of  water  under 
„  ,„j’  and  caufe  the  lead  to  fall  from  the  tube  to  the  bottom  of  the 
rirfSSfe" where  it  will  lie  in  the  fituation  b  H :  or,  if  the  tube  be 
Sd  a  little  in  the  water,  the  lead  will  fall  by  it’s  own  weight, 
which  Will  then  be  too  great  for  the  preffure  of  the  water  round  the 
tube  on  the  column  of  water  below  it.  If  the  plate  were  brafs  inftead 
of  lead  it  ought  to  be  immerfed  under  water  at  leaft  eight  times  it’s 
thicknefs  in  order  to  be  fupported  by  the  water  ;  becaufe  brafs  is 
about  eight  times  fpecifically  heavier  than  water.  A  plate  ot  pure 
sold  would  require  near  twenty  times  it’s  thicknefs  of  water:  and 
this  led  Mr  Boyle  to  propofe  one  of  his  hy draft  at  teal  paradoxes  in 
ihefe  words  viz.  That  a  folid  body,  as  ponderous  as  any  yet  known, 
though,  near  the  top  of  the  water,  it  will  fink  by  it’s  own  weight,  yet 
immerfed  in  water,  at  a  greater  depth  than  that  of  twenty  times  it  s 
thicknefs,  will  not  fink,  if  it’s  defeent  be  not  affified  by  the  weight  of 
the  incumbent  water.  As  we  have  now  feen  that  the  heavieft  body 
mav  be  made  to  fwim  in  water,  the  lighted  wood  may  be  made  to  lie 
at  the  bottom  of  water  or  mercury.  1  hus,  let  two  p.ecesof  wood  be 
planed  quite  flat,  fo  that  no  water  may  get  between  them  when  they 
are  put  together;  let  one  of  them,  bd  be  cemented  to  the  bottom  of 
the  veffel  A  B  kg.  fi,  and  the  other  be  laid  flat  and  cloie  upon  it, 
and  held  down  with  a  flick,  whilft  water  is  poured  into  the  veffel; 
then  remove  the  flick,  and  the  upper  piece  of  wood  will  not .rife 
from  the  lower  one:  for,  as  the  upper  one  is  preffed  down  both  by 
St’s  own  weight  and  the  weight  of  water  over  it,  whilft  the  contrary 
preffure  ofithe  water  is  kept  off  by  the  wood  undent,  it  will  lie  as 
Sill  as  the  heavieft  body:  but  if  ,t  be  raffed  at  the  edge,  fo  that  the 
water  mavget  under  it,  it  will  immediately  be  preffed  upwards;  and 
as  it  is  lighter  than  it’s  bulk  of  water,  it  will  rife  and  float  on  the 

furface  o?  the  water.  _  .  ,  .  ,  ,  ,  .  , 

The  law  or  quantity  of  this  preffure  is  this;  that  a  body  immerged 

in  a  fluid,  lofes  juft  fo  much  of  the  weight  it  would  have  m  air,  as 
fo  much  of  the  fluid  as  is  equal  to  it  in  bulk,  if  weighed  in  the  air, 

would  amount  to.  .  r  .  .  .  • 

This  preffure  of  fluids  on  the  lower  parts  of  an  immerfed  body  s 

farther  confirmed,  by  attending  to  the  reafon  why  bodies  fpecifically 
lighter  than  fluids  afeend  therein.  The  effea  is  owing  to  this,  that 
there  is  a  greater  preffure  or  weight  on  every  other  part  of  the  plane 
or  furface  of  the  fluid  imagined  to  pafs  under  the  lower  furface  of  the 
bodv  than  there  is  on  that  whereon  the  emerging  body  infills.  Con- 
feauentlv,  to  produce  an  equilibrium  in  the  fluid,  the  parts  imme¬ 
diately  under  the  rifing  body,  being  preffed  by  the  relt  every  way, 

do  continually  force  it  upwards. 

In  effed,  the  emerging  body  is  continually  preffed  on  by  two  co¬ 
lumns  of  water,  one  bearing  againft  it’s  upper,  and  the  other  againft 
it’s  lower  parts:  the  length  of  both  which  columns  being  to  be  ac¬ 
counted  from  the  top  of  the  water,  that  which  preffes  on  the  lower 
part  will  be  the  longer,  by  the  thicknefs  of  the  afeending  body,  and 
confequently  will  overbalance  it  by  the  weight  ot  as  much  water  as 

will  fill  the  fpace  that  body  takes  up. 

Hence  1  We  are  furnifhed  with  one  reafon,  why  very  minute 
corpufcles,  either  heavier  or  lighter  than  the  liquor  they  are  mingled 
with,  will  be  fuftained  therein  a  good  while,  without  either  emer¬ 
ging  to  the  top,  or  precipitating  to  the  bottom  ;  the  difference  be¬ 
tween  the  two  columns  of  the  fluid  being  here  inconfiderable. 

Hence,  2.  If  a  body  A  be  fpecifically  lighter  than  B,  an  equal 
portion  of  the  fluid  in  which  it  is  immerged,  it  will  rife  with  a  force 
proportionable  to  the  excefs  of  gravity  of  B  above  A  :  and  if  A  be 
fpecifically,  heavier  than  B,  it  gravitates  and  defcer.ds  with  the  excefs 
only  of  it’s  weight  above  that  of  B. 

Hence  3.  We  have  a  lolution  of  the  phenomena  of  two  po¬ 
liced  marbles  or  other  planes  adhering  fo  ftrongly  together ;  becaufe 
the  atmofphere  preffes  or  gravitates  with  it’s  whole  weight  on  the 
under  furface  and  Tides  of  the  lower  marble,  but  cannot  do  fo  at  all 
on  it’s  upper  furface,  which  is  clofely  contiguous  to  the  upper  and 

fufpended  marble.  ,  _  .  ,  ,  ,  .  • 

The  preffure  of  the  upper  parts  of  a  fluid  on  the  lower  exerts  it- 

felf  every  way,  and  every  way  equally,  laterally,  horizontally,  and 

obliquely,  as  well  as  perpendicularly.  ,  r. 

For,  as  the  parts  of  a  fluid  yield  to  any  impreffion,  and  are  eafily 
moved,  it  is  impoflible  any  drop  fiiould  remain  in  it  s  place,  if,  while 
it  is  preffed  by  the  fuperincumbent  fluid,  it  be  not  equally  prelled 

on  every  fide.  ,  c 

The  fame  is  confirmed  from  experiments  :  for  feveral  tubes  of 
divers  forms,  ftrait,  curved,  angular,  &c.  being  immerled  in  the 
fame  fluid,  though  the  apertures,  through  which  the  fluid  enters,  be 
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differently  pofited  to  the  furface  orplanc,  fome  being  Derpmdicu'ar, 
others  parallel,  and  others  varioufly  declined  ;  yet  will  the  fluid  rife 
tq  an  equal  height  in  them  ail.  See  Syphon. 

Hence,  1.  All  the  particles  of  fluids  being  thus  equally  preffed  on 
all  fides,  it  is  argued,  that  they  mud  be  at  reft,  and  not  in  continual 
motion,  as  has  been  ufually  fuppofed. 

Hence,  2.  alfo,  A  body,  being  immerfed  in  a  fluid,  fuftains  a 
lateral  preffure  from  the  fluid  ;  which  is  alfo  increafed  asthebodyis 
placed  deeper  beneath  the  furface  of  the  fluid. 

In  tubes  that  have  a  communication  with  each  other,  whatever 
their  magnitude  be,  whether  equal,  or  unequal ;  and  whatever  their 
form,  whether  ftrait,  angular,  or  crooked  ;  Hill,  fluids  rife  in  them 
to  the  fame  height. 

If  a  fluid  rife  to  the  fame  altitude  in  two  tubes  that  communicate 
with  each  other,  the  fluid  in  one  tube  is  a  balance,  or  equal  in 
weight,  to  that  in  the  other. 

It  the  tubes  be  of  equal  diameters,  the  columns  of  the  fluid,  hav¬ 
ing  the  fame  bafe  and  altitude,  are  equal,  and  confequently  their 
gravities  equal  ;  fo  that  they  prefs  and  gravitate  againft  each  other 
with  equal  force. 

This  is  demonftrated  from  mechanics.  E.  gr.  Let  the  bafe  of 
G  I,  ( Platt  23,  fig.  10,)  be  fuppofed  quadruple  the  bafe  of  H  K  ; 
and  let  the  fluid  defeend  in  the  greater  tube  the  fpace  of  an  inch  ;  as 
from  L  to  O  ;  it  will  then  rife  in  the  other  the  (pace  ot  lour  inches, 
as  from  M  toN.  Wherefore  the  velocity  wherewith  the  fluid  moves 
in  the  tuke  H  K,  is  to  that  wherewith  it  moves  in  G  l,  as  rhe  bafe 
of  the  tube  G  I  to  the  bafe  of  the  other,  H  K.  But  the  altitude  of 
the  fluid  being  fuppofed  the  fame  in  both  tubes,  the  quan  ity  of  the 
fluid  in  the  tube  G  I  will  be  to  that  in  the  other  tube  H  K,  as  the 
bafe  of  rhe  tube  G  I  to  the  bafe  of  the  other  H  K. 

Confequently,  the  momentum  of  the  fluid  in  the  tubeG  I  is  to 
that  in  the  tube  H  K,  as  theprodud.  of  the  bafe  of  the  tubeG  I  into 
the  bafe  of  the  other  H  K,  to  the  fa&utn  of  the  tube  H  K  into  the 
bafe  of  the  other  G  I.  Wherefore,  the  produds  being  equal,  the 
momenta  muft  be  equal. 

The  fame  is  eafily  demonftrated  where  one  of  the  tubes  is  inclined, 
and  the  other  perpendicular,  &c. 

Hence  in  tubes  that  communicate,  the  fluid  will  preponderate  in 
that  where  it’s  altitude  is  the  greateft. 

In  communicating  tubes,  fluids  of  different  fpecific  gravities  will 
equiponderate,  if  their  altitudes  be  in  the  ratio  of  their  fpedific  gra¬ 
vities. 

Hence  we  have  a  way  of  finding  the  fpecific  gravities  of  fluids, 
viz.  by  pouring  one  fluid  into  one  of  the  communicating  tubes,  as 
A  B,  (Jig.  11,)  and  another  into  the  other  tube  C  D  ;  and  meajur*. 
ing  the  altitudes  G  B  and  H  D,  at  which  they  ftand  when  balanced. 

For  the  fpecific  gravity  of  the  fluid  in  A  B  is  to  that  in  D  C,  a£ 
D  H  to  B  G.  If  the  fluids  employed  in  this  experiment  be  apt  to 
mix,  it  may  be  proper  to  fill  the  horizontal  tube  B  D  with  mercury, 
to  prevent  the  mixture. 

Hence,  fince  the  densities  of  fluids  are  as  their  fpecific  gravi¬ 
ties,  the  denlities  will  likewife  be  as  the  altitudes  of  the  fluids  D  H 
and  BG  ;  fo  that  we  have  hence  likewife  a  method  of  determining 
the  denlities  of  fluids. 

The  bottoms  and  fides  of  veffelsare  preffed  in  the  fame  manner, 
and  by  the  fame  laws,  as  the  liquids  contained  in  them. 

And  hence,  as  atftion  and  re-a&ion  are  equal, the  fluids  themfelves 
fuftain  an  equal  preflure  from  the  bottoms  and  fides.  And  as  the 
preffure  of  fluids  is  equal  every  way,  the  bottom  and  fides  are  preffed 
as  much  as  the  neighbouring  parts  of  the  fluids  ;  and  confequently 
thisadlion  increafes  in  proportion  to  the  height  of  the  fluid,  and  is 
equal  every  way  at  the  fame  depth  ;  as  depending  altogether  on  the 
height,  and  not  at  all  on  the  quantity  of  the  fluid. 

in  perpendicular  veffels  of  equal  bafes,  the  preflure  of  fluids  on  the 
bottoms  is  in  the  ratio  of  their  altitudes. 

This  is  evident,  becaufe,  the  veliels  being  perpendicular,  the  bot¬ 
toms  are  horizontal :  confequently  the  tendency  of  fluids  by  the  ac¬ 
tion  of  gravity  will  be  in  lines  perpendicular  to  the  bottom,  fo  that 
they  will  prefs  with  all  their  weight  ;  the  bottoms  therefore  are 
preffed  in  the  ratio  of  the  gravities.  But  the  gravities  are  as  the 
bulks,  and  the  bulks  here  are  as  the  altitudes ;  therefore  the  prelfures 
on  the  bottoms  are  as  the  altitudes. 

1  n  perpendicular  veffels  of  unequal  bafes,  the  preffure  on  the  bot¬ 
toms  is  in  a  ratio  compounded  of  the  bafes  and  altitudes. 

From  the  preceding  demonftration  it  appears,  that  the  bottoms 
are  preffed  in  the  ratio  of  the  gravities  :  and  the  gravities  of  fluids 
are  as  their  bulks  ;  and  their  bulks  in  a  ratio  compounded  of  the 
bafes  and  altitudes.  Confequently,  &c. 

If  an  inclined  veffel  ABC  D,  (Jig.  12,)  have  the  fame  bafe  and 
altitude  with  a  perpendicular  one,  B  E  F  G,  the  bottoms  of  each  will 
be  equally  preffed. 

For,  in  the  inclined  veffel  ABCD,  the  bottom  C  D  is  preffed  in 
the  direction  B  D.  But  the  force  of  gravity  in  the  diredion  B  D  is 
to  the  abfolute  gravity,  as  B  E  to  B  D. 

Confequently,  the  bottom  C  D  is  prefled  in  the  fame  manner,  as 
if  it  had  been  prefled  perpendicularly  by  the  fluid  under  the  altitude 
B  E.  Therefore,  the  bottoms  of  the  perpendicular  and  inclined  vef¬ 
fels  are  equally  preffed. 

Fluids  prefs  upon  fubjed  bodies,  according  to  their  perpendiculaf 
altitude,  and  not  according  to  their  latitude,  or  breadth. 

Or,  as  others  ftateit,  thus  :  if  a  veffel  be  taper,  or  unequally  big 
at  top  and  bottom,  yet  the  bottom  will  be  prelled  after  the  fame 
manner  as  if  the  veffel  were  Cylindrical,  and  the  top  and  bottom 
equal. 

Or  thus:  the  preffure  fuftained  by  the  bottom  of  a  veffel,  whatever, 
the  figure  of  the  veffel  be,  is  ever  equal  to  the  weight  of  a  column  of 
the  fluid,  whofe  bafe  is  the  bottom  itfelf,  and  height,  the  vertical  difc* 
tance  of  the  upper  furface  of  the  water  from  the  bottom. 
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Or,  yet  more  explicitly,  thus  :  if  there  be  two  tubes  or  veffels, 
having  the  fame  heights,  and  bafes,  both  filled  with  water  ;  but 
■  one  of  them  made  fo  tapering  upwards,  that  it  fhall  contain  but 
twenty  ounces  of  water  ;  whereas  the  other,  widening  upwards, 
holds  two  hundred  ounces  ;  vet  the  bottoms  of  the  two  tubes  final  I 
fuftain  an  equal  preffure  of  water,  viz.  each  of  them  that  of  the 
weight  of  two  hundred  ounces. 

This  is  a  noble  paradox  in  hydrofiatics ,  fir  (I  difeovered  by  M. 
Pafchal,  and  which  it  is  well  worth  the  clearing,  and  infilling  on. 
It  is  found  unexceptionably  true  from  abundant  experiments  ;  and 
it  may  even  be  demonftrated  and  accounted  for  on  principles  of 
mechanics. 

Suppofe,  e.  g.  the  bottom  of  a  vefl'el  C  D,  ( Plate  112 ,fig.  4>)  lefs 
than  it’s  top  A  B  ;  fince  the  fluid  preffes  the  bottom  C  D,  which  we 
fuppofe  horizontal,  in  a  perpendicular  dire&ion,  E  C,  none  but  that 
part  within  the  cylinder  EC  D  F  can  prefs  upon  it,  the  natural  ten¬ 
dency  and  prefl'ure  of  the  reft  being  taken  ofFby  the  fides. 

Again,  fuppoling  the  bottom  C  D,  (fig.  5,)  much  bigger  than  the 
top  F  G ;  or  even,  for  the  eafier  demonftration,  fuppofe  a  tube  F  E 
fixed  in  a  cylinder  ABCD  ;  and  fuppofe  the  bottom  CD  raifed  to 
L,  that  the  fluid  may  be  moved  through  the  interval  D  L  ;  then  will 
it  have  rifen  through  the  altitude  GL,  which  is  to  DL  as  the  bafe 
CD  to  that  of  GF.  The  velocity  therefore  of  the  fluid  F  E  is  to  it’s 
velocity  in  the  vefl'el  AD  as  the  bafe  CD  to  the  bafe  FG. 

Hence  we  have  the  momentum  wherewith  the  fluid  in  the  tube 
tends  downwards,  by  multiplying  the  bafe  of  the  cylinder  CD  into 
it’s  altitude  C  H. 

Confequently,  the  bottom  CD  is  preffed  with  the  fame  force,  as 
it  would  be  prefled  by  the  cylinder  HC  DI. 

To  confirm  and  illuftrate  this  do&rine  of  the  prefl’ure  of  fluids 
in  the  ratio  of  the  bafe  and  altitude,  provide  a  metallic  veflel  ACDB, 
( 'fig •  5,)  fo  contrived,  as  that  the  bottom  CD  may  be  moveable, 
and  to  that  end  fitted  in  the  cavity  of  the  veflel  with  a  rim  of  wet 
leather,  to  Aide  freely  without  letting  any  water  pafs.  For  this 
purpofe  it  would  be  molt  advifeable,  that  the  moveable  bottom 
fhould  have  a  groove  round  it’s  edge,  and  that  it  be  put  into  a 
bladder,  tied  clofe  round  it  in  the  groove  by  a  ftrong  waxen  thread  ; 
and  rhe  bladder  may  be  made  to  come  up  like  a  purfe  within  the 
veflel,  and  put  over  the  top  of  it  at  A  and  B  all  round,  and  then  the 
lid  of  the  veflel  preffed  on  it :  fothat  when  water  is  poured  through 
a  hole  in  the  lid,  it  would  lie  upon  the  bottom  CD,  and  be  con¬ 
tained  within  the  bladder.  Then*  through  holes  in  the  top,  AB, 
apply  fucceffively  feveral  tubes  of  equal  altitudes,  but  of  different 
diameters.  Laftly',  faftening  a  ftring  or  wire  to  the  beam  of  a 
balance,  and  fixing  the  other  end  by  a  little  ring  K  to  the  moveable 
bottom,  put  weights  in  the  other  fcale,  till  they  befuflicient  toraife 
the  bottom  C  D  :  then  will  you  not  only  find,  that  the  fame  weight 
is  required,  what  diameter  or  magnitude  foever  the  tube  be  of  5  but 
even*  that  the  weight  which  will  raife  the  bottom  when  prefled  by 
the  fmalleft  tube,  will  raife  it  when  prefled  by  the  whole  cylinder 
HCDI. 

Suppofe  the  veflel  ABCD  to  hold  about  a  pound  of  water,  and 
that  the  moveable  bottom,  wire,  and  hook,  are  of  equal  weight 
with  an  empty  fcale  M  :  when  this  fcale  is  pulled  down,  the  bot¬ 
tom  C  D  will  be  drawn  up  within  the  box,  and  that  motion  will 
caufe  the  water  to  r>fe  in  the  glafs  tube  EL  F  G.  If  one  pound  be 
put  into  the  fcale,  the  bottom  will  be  moved  a  little,  and  the  water 
will  juft  appear  at  the  lower  end  of  the  tube  at  a.  Another  pound 
will  caufe  it  to  rife  from  a  to  b,  juft  twice  as  high  above  the  bottom 
as  it  was  when  at  a ;  the  preffure  on  the  bottom  being  equal  to  two 
pounds,  the  counterbalancing  weight  in  the  fcale  M.  A  third 
pound  will  raife  it  to  c ,  a  fourth  to d,  See.  thediftanoes  ab,  be,  cd, 
&c.  being  taken  equal  to  each  other  and  to  the  depth  of  the  veflel! 
If  another  tube,  as  f,  be  put  into  a  hole  made  in  the  top  of  the 
veflel,  and  the  veflel  be  filled  with  water;  and,  then,  if  water  be 
poured  in  at  the  top  of  the  tube  FGEL,  it  will  rife  in  the  tube / 
to  the  fame  height  as  it  does  in  the  other  tube:  from  hence  it  is 
evident,  that  the  upward  preffure  of  the  water,  rifing  in  the  tube /, 
is  equal  to  the  downward  prefl’ure  in  the  other  tube  FGEL  :  the 
cafe  would  be  the  fame,  whatever  be  the  number  of  tubes  ;  and  the 
moveable  bottom  would  fuftain  the  weight  of  the  water  in  all  the 
tubes,  belides  the  weight  of  all  the  water  in  the  veflel  :  and  if  all 
the  holes  to  which  thefe  tubes  (FGEL  excepted)  were  fixed,  be 
flopped  up,  each  part,  thus  flopped,  will  be  preffed  upward  with  a 
force  equal  to  the  weight  of  water  in  each  tube  :  and  confequently, 
the  whole  upward  preffure  againft  the  top  of  the  veflel,  arifing  from 
the  weight  or  downward  preffure  of  the  water  in  the  tube  FGEL, 
will  be  equal  to  the  weight  of  a  column  of  water  of  the  fame  height 
with  that  in  the  tube,  and  of  the  fame  thicknefs  as  the  width  of  the 
infide  of  the  box  or  of  the  moveable  bottom ;  and  this  upward  pref- 
fure  againft  the  top  will  reach  downward  with  equal  force  aeainft 
the  bottom.  b 

If  the  diameter  of  the  moveable  bottom  be  three  inches,  therefore, 
and  the  diameter  of  the  bore  of  the  tube  a  quarter  of  an  inch,  their 
fquares  will  be  nine  inches  and  one  fixteenth  of  an  inch  ;  and  there¬ 
fore  the  whole  area  of  the  bottom  will  be  a  hundred  and  forty-four 
times  as  great  as  that  of  the  area  of  the  bottom  or  top  of  the  tube  • 
fo  that  if  the  moveable  bottom  be  raifed  one  inch,  the  water  would 
be  raifed  to  the  top  of  a  tube  a  hundred  and  forty-four  inches,  or 
twelve  feet  in  height.  The  vefl'el  mult  be  open  below  the  moveable 
bottom  to  let  in  the  air;  otherwife  the  preffure  of  the  atmofphere 
upon  it,  fuppoling  it’s  diameter  three  inches,  would  require  a  coun¬ 
terbalance  ot  a  hundred  and  eight  pounds  in  the  fcale  M  before  the 
bottom  would  begin  to  move.  See  Hydrostatic  Bellows. 

From  the  preceding  articles,  we  may  eafily  deduce  a  method  of 
eftimating  the  quantity  of  preffure  of  fluids  on  any  given  furface. 

at  C c a  ^laU  13,)  reprefent  a  cubical  vefl'el  full  of  wa¬ 

ter  ;  the  fide-a  c  will,  therefore,  reprefent  a  fquate ;  and-  the  meafure 


of  the  preffure  on  every  phyfical  point  of  ac  will  be  the  altitude  of 
the  water  above  that  point  :  thus,  the  preffure  on  /  is  meafured  by 
a  /,  on  m  by  a  m,  See.  and  the  preffure  on  the  whole  line  will  be 
meafured  by  the  fum  of  as  many  altitudes  a  l,  a  m,  &c.  as  there  are 
points  in  the  linear.  Eretft  perpendiculars  1 0,  mp,  &c.  refpec- 
tively  equal  to  a  L,  am,  &c.  and  the  fum  of  thefe  perpendiculars 
will  be  the  meafure  of  the  whole  preffure  on  the  line  ac:  but  the 
fum  of  thefe  is  equal  to  the  area  of  the  triangle  a  c  d  ;  and  this  is  as 
the  fquare  of  it’s  altitude  a  c.  When  a  c  reprefents  a  fquare,  the 
triangle  a  cd  muff  reprefent  a  prifm,  having  the  faid  triangle  for  it’s 
bafe,  and  the  fide  of  the  fquare  for  it’s  altitude:  the  weight  of  that 
prifm  of  water  is,  therefore,  equal  to  the  preffure  made  againft  the 
fquare,  or  fide  of  the  cube ;  which,  as  the  prifm  is  half  the  cube,  is 
equal  to  half  the  weight  of  the  whole  water  contained  in  the  veflel ; 
and  as  each  fide  bears  the  fame  degree  of  prefl'ure,  all  the  four  fides 
fuftain  four  times  half  the  weight,  or  twice  the  whole  weight  of  the 
water :  and,  becaufe  the  bottom  fuftains  a  prefl'ure  equal  to  the 
whole  weight  of  the  water,  the  bottom  and  fides  of  a  cubical  veflel 
taken  together  fuftain  a  prefl'ure  from  the  water  contained  in  it  equal 
to  thrice  it’s  weight.  The  fame  obfervations  mav  be  eafily  applied 
to  planes  that  are  oblique  to  the  horizon  ;  and  we  may  conclude  uni- 
verfally,  that  the  preffure  upon  any  plane,  of  whatever  figure  and 
fituation,  .is  equivalent  to  the  weight  of  a  folid  of  water,  formed  by 
eretfting  perpendiculars  upon  every  point  of  the  plane  propofed,  equal 
to  the  refpedlive  diftances  of  thofe  points  from  the  upper  furface  of 
the  water:  or,  the  preffure  on  any  furface  is  equal  to  the  fum  of  all 
the  products  which  are  made  by  multiplying  every  indefinitely  fmall 
part  of  the  furface  into  it’s  diftance  from  the  topof  the  water. 

1  o  find  the  fum  of  all  thefe  products,  or  a  body  of  water  equal 
to  that  fum,  is,  in  mod  cafes,  a  difficult  problem  :  Stevinus  has  at¬ 
tempted  the  folution  of  it  in  few  inftances,  confining  hirrffelf  to  re¬ 
gular  plane  furfaces.  Mr.  Cotes  has  laid  down  the  following  uni- 
verfal  and  expeditious  rule':  the  preffure  on  any  furface  is  equal  to 
the  weight  of  a  body  of  water,  whofe  magnitude  is  found  by  multi¬ 
plying  the  furface  propofed  into  the  depth  of  it’s  center  of  gravity 
under  water ;  and  the  preffure  on  any  number  of  furfaces  of  differ¬ 
ent  bodies,  however  differently  fituated,  is  equal  to  the  weight  of  a 
body  of  water  whofe  magnitude  is  found  by  multiplying  the  fum  of 
all  thofe  furfaces  into  the  depth  of  their  common  center  of  gravity 
under  water.  The  demonftration  of  this  rule  depends  on  the  fol¬ 
lowing  theorem,  viz.  that  the  fum  of  the  produdis,  arifing  from 
multiplying  every  indefinitely  fmall  part  of  any  furface,  or  number 
of  furfaces,  refpe&ively,  into  it’s  perpendicular  diftance  from  any 
propofed  plane,  will  be  equal  to  the  product  of  the  whole  furface  or 
number  of  furfaces  multiplied  into  the  perpendicular  diftance  of  the 
center  of  gravity  of  any  Angle  furface,  or  of  the  common  center  of 
gravity  of  the  whole  number  of  furfaces  from  the  fame  plane.  Thus, 
let  a,  b ,  c,  d,  (fig.  14,)  reprefent  weights,  hanging  at  their  centers  of 
gravity  a,  b,  c,  d,  by  the  lines  a  0,  bo,  co,  do,  fixed  to  a  horizontal 
plane  0,  0  ;  0 ,  0  ;  and  let  z  be  the  common  center  of  gravity  of  all  the 
weights,  and  20  it’s  perpendicular  diftance  from  the  faid  plane.  Let 
v  be  the  common  center  of  gravity  of  a  and  b,  and  to  x  a,  drawn 
parallel  to  the  reft,  let  a  m  and  b  n  be  perpendicular.  In  the  fimilar 
triangles  tnx  a  and  n  x  b,  m  x  :  n  x  \  \  (x  a  :  x  b  :  :)  b  :  a.  See  Cen¬ 
ter  of  Gravity.  Therefore  ay?n  x  =  b  y  »  x,  i.  e.  aym  0 — xo 

—b  X  *  0 — n  0,  and,  confequently,  aym  o-\-b  ynoz=za-\-byxo. 
In  the  common  center  of  gravity  of  a  and  b,  fufpend  a  weight  .*■= 
a-\-b,  and  a  weight  yz=.x-\-c  in  the  common  center  of  gravity  of 
x  and  c,  and  a  weight  zz=zy-\-d,  in  the  common  center  of  gravity 
of  y  and  d.  Then  z  is  the  common  center  of  gravity  of  a,  b,  c,  d. 
And  we  have  (as  above)  ayao  -| -  by  b  oz=xyx 0,  and  xyxo 
,  +  c  0  =/  X  y  o,  and  yyyo-\-d  yd  o—z  yz  0 :  confequently 

ay  a  0- 1-  b  yb  0-j-^X  c  o-j-dyd  o=zz  yz  0  a-\-bfi-c-\-d  y  zo. 

And  this  will  be  the  cafe,  if  the  fufpended  lines  a  0 ,  Sc c.  be  per¬ 
pendicular  to  any  plane,  though  not  parallel  to  the  horizon.  Now 
taking  the  upper  furface  of  water  for  that  plane  to  which  we  refer 
the  indefinitely  fmall  parts  of  the  furface  which  is  expbfed  to  the 
preffure  we  are  concerned  with  ;  fince  it  has  been  already  (hewn, 
that  the  preffure  upon  the  whole  is  equivalent  to  the  weight  of  a 
body  of  water  which  is  equal  in  magnitude  to  the  fum  of  all  the 
produces,  made  by  multiplying  every  little  part  by  it’s  diftance  from 
the  upper  plane  of  the  water;  and  that  this  fum  of  produdfs  isexadl- 
ly  equal  to  the  product  of  the  whole  furface  or  number  of  furfaces 
multiplied  into  tjae  diftance  of  the  center  of  gravity  from  the  upper 
plane  of  the  water  ;  it  will  follow,  that  the  fame  product  is  the 
meafure  of  a  magnitude  of  water,  whofe  weight  is  equivalent  to 
the  preffure  required. 

The  motions  of  fluids,  and  particularly  water,  do  alfo  make  the 
fubjedt  of  hydraulics. 

Hydraulic  «w*/Hydrost atical  Infiruments,  Machines ,  See. 

Diving-/W/.  This  machine  is  contrived  to  remedy  the  incon¬ 
venience  of  other  diving  machines.  In  this  the  diver  is  fafely  con¬ 
veyed  to  any  reafonable  depth,  and  may  ftay  more  or  lefs  time  under 
the  water,  as  the  bell  is  greater  or  lefs. 

It  is  mod  conveniently  made  in  form  of  a  truncated  cone,  the 
fmalleft  bafe  being  clofed,  and  the  larger  open.  It  is  to  be  poifed 
with  lead,  and  fo  fufpended,  that  it  may  fink  full  of  air,  witlv  it’s 
open  balis  downward,  and  as  near  as  may  be  in  a  fituation  parallel 
to  the  horizon,  fo  as  to  clofe  with  the  furface  of  the  water  all  at 
once. 

Under  this  covercle  the  diver  fitting,  finks  down  with  the  included 
air  to  the  depth  defired  ;  and  if  the  cavity  of  the  veflel  can  contain, 
a  ton  of  water,  a  tingle  man  may  remain  a  full  hour,  without  much 
inconvenience,  at  five  or  fix  fathoms  deep. 

But  the  lower  you  go,  ftill  the  more  the  included  air  contra&s  it- 
felf,  according  to  the  weight  of  the  water  that  compreffes  it ;  fo  that 
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at  thirty-three  feet  deep,  the  bell  becomes  half  full  of  water  ;  the 
prclfureof  the  incumbent  water  being  then  equal  to  that  of  the  at- 
mofphere  ;  and  at  all  other  depths,  the  lpace  occupied  by  thecom- 
prelfed  air  in  the  upper  part  of  the  bell,  will  be  to  the  under  part  of 
it’s  capacity  filled  with  water,  as  thirty-three  feet  to  the  depth  of  the 
furface  of  the  water  in  the  bell  below  the  common  furface  thereof. 
And  this  condenfed  air,  being  taken  in  with  the  breath,  foon  infi- 
nuates  itfelf  into  all  the  cavities  of  the  body,  and  has  no  ill  effedt, 
provided  the  bell  be  permitted  to  defeend  fo  flowly  as  to  allow  time 
for  that  purpofe. 

One  inconvenience  that  attends  it,  is  found  in  the  ears,  within 
which  there  are  cavities  which  open  only  outwards,  and  that  by 
pores  fo  fmall,  as  not  to  give  admiffion  even  to  the  air  itfelf,  unlefs 
they  be  dilated  and  diftended  by  a  confiderable  force.  Hence,  on  the 
firlf  defeent  of  the  bell,  a  prellure  begins  to  be  felt  on  each  ear, 
which,  by  degrees,  grows  painful,  till  the  force  overcoming  theob- 
ftacle,  what  conftringes  thefe  pores,  yields  to  the  preffure,  frnd  let- 
ting  fome  condenfed  air  flip  in,  prefently  cafe  enfues.  The  bell  de¬ 
scending  lower,  the  pain  is  renewed,  and  afterwards  it  is  again  eafed 
in  the  fame  mann-er. 

But  the  greatelt  inconvenience  of  this  engine  is,  that  the  water 
entering  it,  contracts  the  bulk  of  air  into  fo  fmall  a  compafs,  that  it 
fomi  heats,  and  becomes  unfit  for  refpi ration  :  fo  that  there  is  a  ne- 
ceiuty  for  it  s  being  drawn  up  to  recruit  it ;  befidcs  the  uncomforta- 
ble  abiding  of  the  di  ver,  who  is  almoft  covered  with  water. 

1  o  obviate  the  difficulties  of  the  diving-bell ,  Dr.  Halley  contrived 
fome  farther  apparatus,  whereby  not  only  to  recruit  and  refrefh  the 
air  from  time  to  time,  but  alfo  to  keep  the  water  wholly  out  of  it  at 
*  which  he  effected  after  the  following  manner  : 

His  diving-bell  (fee  Plate  1x2,  fig.  1,)  was  of  wood,  three  feet 
wide  at  top,  five  feet  at  bottom,  and  eight  feet  high,  containing 
about  lixty-three  cubic  feet  in  it’s  concavity,  coated  externally  with 
lead  fo  heavy,  that  it  would  fink  empty  ;  a  particular  weight  being 
diltributed  about  it  s  bottom  R,  to  make  it  detcend  perpendicularly, 
and  nootherwife.  In  the  top  was  fixed  a  menifeus  glafs  D,  con¬ 
cave  downwards,  like  a  window,  to  let  in  light  from  above  ;  with 
a  cock,  as  at  B,  to  let  out  the  hot  air  ;  and  a  circular  feat,  as  at 
fox  th t  diva s  to  fit  on  j  and,  below,  about  a  yard  under  the 
biilt  was  a  ftage  fufpended  from  it  by  three  ropes,  each  charged  with 
a  hundred  weight,  to  keep  it  ftea  iy,  and  for  the  divers  to  ftand  upon 
to  do  their  bufinefs.  The  machine  was  fufpended  from  rhe  matt  of 
a  fhip  by  a  fprir,  which  was  fecured  by  itays  to  the  mart  head,  and 
was  diredtetl  by  braces  to  carry  it  overboard  clear  of  the  fide  of  the 
fhip,  and  to  bring  it  in  again. 

fofupply  air  to  this  bdl  when  under  water,  he  had  a  couple  of 
barrels,  as  C,  holding  thirty-fix  gallons  each,  eafed  with  lead,  fo  as 
to  fink  empty,  each  having  a  hung  hole  at  bottom,  to  let  in  the 
water  as  they  defeended,  and  letit  out  again  as  they  were  drawn  up 
again.  In  the  top  of  the  barrels  was  another  hole,  to  which  was 
fixed  a  leathern  pipe,  or  hofe,  well  prepared  with  bees-wax  and  oil, 
long  enough  to  hang  below  the  bung-hole  ;  being  kept  down  by  a 
weight  appended  :  fo  that  the  air  driven  to  the  upper  part  of  the 
barrel  by  the  encroachment  of  the  water,  in  the  defeent,  could  not 
cfcape  up  this  pipe,  unlefs  the  lower  end  was  lifted  up. 

Thefe  air-barrels  were  fitted  with  tackle,  to  make  them  rife  and 
fall  alternately,  like  two  buckets  ;  being  directed  in  their  defeent  by 
lines  fattened  to  the  under  edge  of  the  bell ;  fothat  they  came  readily 
to  the  hand  of  a  man  placed  on  the  ftage,  to  receive  them  ;  and  who 
taking  up  the  ends  of  the  pipes*  as  foon  as  they  came  above  the  fur¬ 
face  of  the  water  in  the  barrels,  all  the  air  included  in  the  upper  part 
thereof  was  blown  forcibly  into  the  bell ;  the  water  taking  it’s 
place. 

One  barrel  thus  received,  and  emptied  ;  upon  a  fignal  given,  it 
was  drawn  up,  and  at  the  fame  time  the  other  let  down  ;  by  which 
alternate  fucceflfion  frefh  air  was  furnifhed  fo  plentifully,  that  the 
learned  dodtor  himfelf  wasone  of  five,  who  were  all  together  in  nine 
or  ten  fathoms  deep  of  water  for  above  an  hour  and  a  half,  without 
the  leaft  inconvenience  ;  the  whole  cavity  of  the  bell  being  perfedtly 
dry. 

All  the  precaution  he  obferved,  was,  to  be  let  down  gradually 
about  twelve  feet  at  a  time,  and  then  to  flop,  and  drive  out  the 
water  that  had  entered,  by  taking  in  three  or  four  barrels  of  frefh 
air,  before  he  defeended  farther.  And,  being  arrived  at  the  depth 
intended,  he  let  out  as  much  of  the  hot  air  thaAiad  been  breathed, 
as  each  barrel  would  replace  with  cold,  by  means  of  the  cock  B,  at 
the  top  of  the  bell ,  through  whofe  aperture,  though  very  fmall,  the 
air  would  rufti  with  fo  much  violence,  as  to  make  the  furface  of  the 
fea  boil. 

Thus,  he  found,  any  thing  could  be  done  that  was  required  to  be 
done  underneath.  And  by  taking  off  the  ftage,  he  could,  for  a  fpace 
as  wide  as  the  circuit  of  the  bell,  lay  the  bottom  of  the  fea  fo  far  dry 
as  not  to  be  over-fhoes  therein.  Befides,  that  by  the  glafs-window 
fo  much  light  was  tranfmitted,  that,  when  the  fea  was  clear,  and 
efpecially  when  the  fun  fhone,  he  could  fee  perfectly  well  to  write 
or  read,  much  more  to  fatten,  or  lay  hold  ot  any  thing  under  him 
that  was  to  betaken  up.  And  by  the  return  of  the  air-barrel  he 
often  fertt  up  orders  written  with  an  iron  pen  on  a  plate  of  lead,  di¬ 
recting  how  he  would  be  moved  from  place  to  place. 

At  other  times,  when  the  water  was  troubled  and  thick,  it  would 
be  as  dark  as  night  below  ;  but  in  fuch  cafes  he  was  able  to  keep  a 
candle  burning  in  the  bell. 

Dr.  Halley  oblerves,  that  they  were  fubject  to  one  inconvenience 
in  this  />!?//  ;  they  felt  at  firfta  fmall  pain  in  their  ears,  as  if  the  end 
of  a  tobacco-pipe  were  thruft  into  them  ;  but  after  a  little  while 
there  was  a  fmall  puff  of  air,  with  a  little  noife,  and  they  wereeafy. 
This  he  fuppofes  to  be  occafioned  by  the  condenfed  air  {hutting  up 
a  valve  leading  from  fome  cavity  in  the  ear,  full  of  common  air  ; 
but  when  the  condenfed  air  prelled  harder,  it  forced  the  valve  to 
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yield,  and  filled  every  cavity.  One  of  the  divers,  in  order  to  prevent 
this  prellure,  flopped  his  ear  with  a  pledget  of  paper  ;  which  was 
puttied  in  fo  far,  that  a  furgeon  could  not  extradl  it  without  ercat 
difficulty. 

The  farne  author  intimates,  that  by  an  additional  contrivance  he 
has  found  it  practicable  tor  a  diver  to  go  out  of  the  bell  to  a  good 
dittance  from  it ;  the  air  beingconveyed  tohimin  a  continued  ftream 
by  fmall  flexible  pipes,  which  ferve  him  as  a  clue  to  direct  him  back 
again  to  the  bell.  For  this  purpofe,  one  end  of  one  of  thefe  pipes, 
kept  open  againft  the  prelfure  of  the  fea,  by  a  fmall  fpiral  wire,  and 
made  tight  without  by  painted  leather,  and  fheep’s  guts  drawn  over 
it,  being  open,  was  fattened  in  the  bell,  as  at  P,  to  receive  air,  and 
the  other  end  was  fixed  to  a  leaden  cap  on  the  man’s  head,  reaching 
down  below  his  fhoulders,  open  at  bottom,  to  ferve  him  as  a  little 
bell,  full  of  air,  for  him  to  breathe  at  his  work,  which  would  keep 
out  the  water  from  him,  when  at  the  level  of  the  great  belt,  becaufe 
of  the  fame  denfity  as  the  air  in  the  great  bell.  But  when  he  ftooped 
down  lower  than  the  level  of  the  great  bell,  he  fhut  the  cock  F,  to 
cut  off-  the  communication  between  the  two  bells. 

The  air  in  this  bell  would  ferve  him  for  a  minute  or  two  ;  and 
he  might.inftantly  change  it,  by  railing  himfelf  above  the  great  bell, 
and  opening  the  cock  1*.  The  diver  was  furnifhed  with  a  girdle 
of  large  leaden  weights,  and  clogs  of  lead  for  the  feet,  which,  with 
the  weight  of  the  leaden  cap,  kept  him  firm  on  the  ground  ;  he  was 
alfo  well  cloathed  with  thick  flannels,  which  being  firft  made  wet, 
and  then  warmed  in  the  bell  by  the  heat  of  his  body,  kept  offthe  chill 
of  the  cold  water  for  a  confiderable  time,  when  he  was  out  of  thfe 
bell. 

Triewald’s  Diving  Bell.  Mr.  Martin  Triewald,  F.  R.  S. 
and  military  architect  to  his  Swcdifh  majefty,  contrived  to  conftruft 
a  diving-bell  on  a  fmaller  fcale,  and  lefs  expence,  than  that  of  Dr. 
Halley,  and  yet  capable  of  anfwering  the  fame  intents  and  purpofes. 
This  bell,  AB  ( Plate  112, fig.  2,)  finks  with  leaden  weights  D  D, 
fufpended  from  the  bottom  or  it.  It  is  made  of  copper,  and  tinned 
all  over  on  the  outfide ;  three  ftrong  convex- lenfes  GGG,  defended  by 
the  copper  lids  HHH,  illuminate  this  bell.  The  iron  plate  E  lerves 
the  diver  to  ftand  upon,  when  he  i$  at  work  ;  this  is  fufpended  by 
chains  FhF,  at  fuch  a  dittance  from  the  bottom,  of  the  bell,  that: 
when  he  ftands  upright,  his  head  is  juft  above  the  water  in  the  bell, 
where  he  has  the  advantage  of  air  fitter  for  refpiration,  than  when 
he  is  much  higher  up  ;  but  as  there  is  occaiion  for  the  diver  to  be 
wholly  in  the  bell,  and  confequenrly  his  head  in  the  upper  part  of  it, 
Mr.  Triewald  has  contrived,  that,  even  there,  after  he  has  breathed 
the  hot  air  as  long  as  he  well  can,  by  meansof  a  fpiral  copper  tube 
b  c,  placed  clofe  to  the  infide  of  the  bell ,  he  may  di  aw  the  cooler  and 
frefher  air  from  the  lowermoft  parts  ;  for  which  purpofe  a  flexible 
leather-pipe,  about  two  feet  long,  is  fixed  to  the  upper  end  of  the 
tube  at  b  ;  and  to  the  other  end  of  the  pipe  is  fattened  an  ivory 
mouth-piece,  for  the<//m-to  hold  in  his  mouth,  by  which  to  refpire 
the  air  from  below.  We  (hall  only  remark,  that  as  air  rendered 
effete  by  refpiration  is  fomewhat  heavier  than  common  air,  it  mutt: 
naturally  fubfide  in  the  bell ;  but  it  may  probably  be  reftored  bvthe 
agitation  of  the  fea-water,  and  thus  become  fitter  for  refpiration^ - 

Fire-engine  is  a  machine  for  extinguifhing  accidental  fires,  by 
means  of  a  ftream  or  jet  of  water.  The  common  fquirting  fire- 
engine  confifts  of  a  lifting  pump  placed  in  a  circular  or  cylindric 
vefielof  water,  and  wrought  by  two  levers  that  adt  always  together. 
During  the  ftroke,  the  quantity  of  water  railed  by  the  pifton  of  the 
pump  fpouts  with  force  through  a  pipe  joined  to  the  pump-bat  rel, 
and  made  capable  of  any  degree  of  elevation  by  means  of  a  yielding 
leather  pipe,  or  by  a  ball  and  focket  turning  every  way,  ferewed  on 
the  top  of  the  pump.  The  velTel  containing  the  water  is  covered 
with  a  ftrainer,  which  prevents  the  dirt  and  filth  poured  into  it  with 
the  water  from  choaking  the  pump- work.  Between  the  ftrokes  of 
this  engine  the  ftream  is  difcontinued  for  want  of  an  air-velfel. 
However,  in  fome  cafes,  engines  of  thisconftrudtion  have  their  ufe, 
becaufe  the  ftream,  though  interrupted,  is  much  fmarterthan  when 
the  engine  is  made  to  throw  water  in  a  continued  ftream.  The  beft 
engine  of  this  latter  kind  is  that  of  Mr.  Newfham,  formerly  an 
engine-maker  in  London.  A  perfpedtive  view  of  the  whole  engine 
ready  for  working  is  reprefented  in  Plate  112,  fig.  3.  1  his  engine 

confifts  of  a  cittern  AB  about  three  times  as  long  as  it  is  broad, 
made  of  thick  oaken  planks,  the  joints  of  which  arc  lined  with 
fheet-copper,  andeafily  moveable  by  meansof  a  pole  and  crofs  bar 
C  in  the  forepart  of  the  engine,  which  is  fo  contrived  as  to  Hide 
back  under  the  cover  of  the  cittern,  and  of  four  lolid  wheels,  two 
of  which  are  feen  at  D  and  E.  The  hind  axle-tree,  to  which  the 
wheel  E  and  it’s  oppofite  are  fixed,  is  fattened  acrois  under  the  bot¬ 
tom  of  the  ciftern  ;  but  the  fore  axle-tree,  bearing  the  wheel  D, 
&c.  is  put  on  a  ftrong  pin  or  bolt  ftrongly  fattened  in  an  horizontal 
fituation  in  the  middle  of  the  front  of  the  bottom  of  the  cittern,  by 
which  contrivance  the  two  fore-wheels  and  their  axle-tree  have  a 
circular  motion  round  the  bolt,  fo  that  the  engine  may  ftand  as  firm 
ort'ruughor  Hoping  ground  as  if  it  was  level.  Upon  the  ground 
next  to  the  hind  part  of  the  engine  may  be  feen  a  leathern  pipe 
one  end  of  which  mav  be  ferewed  on  and  off  upon  occaiion  to 
brafs  cock  at  the  lower  end  of  the  ciftern  :  the  other  end  is  im- 
merfed  in  the  water,  fupplied  by  a  pond,  fire-plug,  &c.  and  thepipc 
becomes  a  fucking  pipe  for  furnifhing  the  pumps  of  the  engine  by 
it’s  working,  without  pouring  water  into  the  ciftern.  lo  the  hind 
part  ot  the  cittern  is  fattened  a  wooden  trough  G,  with  a  copper 
grate  for  keeping  out  {tones,  fand,  and  dirt,  through  which  the 
cittern  is  fupplied  with  water  when  the  fucking  pipe  cannot  be  ufed. 
The  fore  part  of  the  cittern  is  alfo  feparated  from  the  reft  of  it’s 
cavity  by  another  copper  grate,  through  which  water  may  be  poured 
into  the  ciftern.  Tiiofe  that  work  tire  pumps  of  this  engine  move 
the  handles  vifible  at  the  long  fides  up  and  down,  and  are  aflifted 
by  others  who  ftand  on  two  lufpended  treddles,  throwing  their 
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•weight  alternately  on  each  of  them,  and  keeping  themfelves  Heady 
by  taking  hold  of  two  round  horizontal  rails,  H,  I,  framed  into 
four  vertical  (lands,  which  reach  to  the  bottom  of  the  ciftern,  and 
are  well  fecured  to  it’s  fides.  Over  the  hind  trough  there  is  an 
iron  handle  or  kev  K,  ferving  to  open  and  fhut  a  cock  placed  under 
it  on  the  bottom  of  the  cillern,  the  ufe  of  which  we  fhall  explain^ 
in  the  fequel  of  this  article.  L  is  an  inverted  pyramidal  box  or 
cafe  which  preferves  the  pumps  and  air  velfel  from  damage,  and 
alfofupports  a  wooden  frame  M,  on  which  Hands  a  man,  who,  by 
railing  or  depreffing,  and  turning  about  the  fpout  N,  diredts  the 
ftream  of  water  as  occafion.  requires.  This  fpout  is  made  of  two 
pieces  of  brafs  pipe,  each  of  which  has  an  elbow ;  the  lower  is 
ferewed  over  the  upper  end  T  (fee  Plate  23*  fig.  2,)  of  the  pipe  that 
goes  through  the  air  velfel,  and  the  upper  part  ferews  on  to  the 
lower  by  a“fcrew  of  feveral  threads,  fo  truly  turned  as  to  be  water¬ 
tight  in  everv  fituation.  The  conic  form  of  the  fpouting-pipe 
ferves  for  wire-drawing  the  water  in  it’s  palfage  through  it,  which 
occalions  a  fri&ion  that  produces  fuch  a  velocity  of  the  jet  as  to 
render  it  capable  of  breaking  windows,  &c.  whilft  the  valves  and 
leathern  pipes  of  the  engine  have  fufficient  water-way  to  fupply  the 
jet  in  it’s  greateft  velocity.  Leather  pipes  of  confiderable  length 
may  be  ferewed  at  one  end  of  the  nofel  of  the  engine,  and  furnilhed 
at  the  other  end  with  a  wooden  or  brafs  pipe  for  guiding  the  water 
into  the  inner  apartments  of  houfes,  &c.  Between  the  pyramidal 
box  L  and  the  fore-end  of  the  engine,  there  is  a  ftrong  iron  bar  O, 
lying  in  an  horizontal  pofition  over  the  middle  of  the  cillern,  and 
playing  in  braffes  fupported  by  two  wooden  Hands  ;  one  of  which, 

P,  is  placed  between  the  two  fore-ltands  of  the  upper- rails,  and  the 
other  is  hid  in  the  inclofure  over  the  hind  part.  Upon  proper  fquares 
oLthis  bar  are  fitted,  one  near  each  end,  two  ftrong  crofs  bars, 
which  take  hold  of  the  long  wooden  cylindrical  handles,  by  means 
/  of  which  the  engine  is  worked  ;  and  the  treddles  by  which  they  are 

alfifted  are  fufpended  at  each  end  by  chains  in  the  form  of  a  watch 
chain,  and  receive  their  motion  jointly  with  the  handles  that  are  on 
the  fame  fide,  by  means  of  two  circular  fedlors  of  iron  fattened  to¬ 
gether,  and  fixed  upon  proper  fquares  of  the  middle  horizontal  bar  ; 
the  two  fore  ones  may  be  feen  at  Q_;  the  two  hind  ones,  reprefented 
on  a  large  fcale  in  fig.  1,  differ  from  the  former  only  in  thicknefs  ; 
for  the  fore-fe&ors  are  made  to  carry  only  one  chain  each,  fattened 
by  one  end  of  their  upper  part,  and  by  the  lower  end  to  the  treddles ; 
whereas  the  foie  of  the  two  hind  fectors  is  wide  enough  to  carry  two 
chains  each  ;  one  fet  faltened  like  thofc  of  the  fore  ones  for  the  mo¬ 
tion  of  the  treddles  ;  and  the  other  two  chains  are  faltened  by  their 
lower  ends  to  the  lower  part  of  thefe  fedtors,  and  by  their  upper 
ends  to  the  top  of  the  piilon  bars,  in  order  to  give  them  motion. 
See  fig.  1,  in  which  the  hind  fe£lors  and  their  apparatus  are  repre¬ 
fented,  as  they  would  appear  to  a  perfon,  Handing  between  the  two 
fore  wheels,  and  looking  at  the  hind  part  of  the  engine.  Thefquare 
over  the  letter  A  is  the  fedlion  of  the  middle  bar,  on  which,  right 
over  the  two  barrels,  are  placed  the  two  fedlors  BC  A  and  DEA 
forged  together.  EGHK  and  fghk  are  the  two  piilon  rods ;  and 
the  openings  between  the  letters  G,  H,  and^,  b,  are  the  fpaces 
through  which  the  hind  parts  of  the  two  treddles  pafs.  L  and  M 
reprefent  two  Hrong  Huds  rivetted  on  the  other  fide  of  the  bars  on 
which  they  are  placed ;  and  to  each  of  thefe  is  fafiened  a  chain  like 
a  w'atch  chain,  fixed  by  their  upper  ends  to  the  upper  extremities  D 
and  B  of  the  iron  fedtors,  by  which  they  are  dr&wn  up  and  down 
alternately.  Thefe  fedlors  give  alfo  an  alternate  motion  up  and 
down  to  the  pifion-rods,  by  means  of  two  other  chains  left  white  in 
the  figure,  in  order  to  diftinguifh  them  from  the  others  ;  thefe  are 
fafiened  by  their  lower  ends  to  the  lower  extremities  of  the  fedlors 
EandC,  and  their  upper  ends  terminating  in  a  male  ferew,  are 
made  tight  to  the  pifion-rods  at  F  and /by  two  nuts.  The  fliape 
of  the  pifion-rods,  and  the  fize  and  fituation  of  the  chains  that  give 
them  motion,  are  fo  contrived,  that  the  vertical  akis  of  the  piftons  is 
exa£ily  in  the  middle  of  the  breadth  of  the  perpendicular  part  of 
the  chains,  and  of  the  upper  part  of  the  pifion  rods  taken  together. 
PQ_  reprefents  one  of  the  two  crofs  bars  through  the  ends  of  which 
pafs  the  long  handles,  to  which  the, men  apply  their  hands  when  they 
work  the  engine  ;  thefe  crofs  bars  are  fitted  on  the  middle  bar  at 
fome  diftance  from  the  fedtors. 

The  other  parts  of  this  ufeful  engine  may  be  underftood  by  the 
help  of  fig.  2.  which  reprefents  a  vertical  fedlion  taken  through  the 
middle  line  of  the  hind  part  of  the  engine,  as  alfo  the  fedlion  of  the 
air^veffel.and  that  of  one  of  the  barrels,  and  likewife  the  profiles  of 
the  hind  ledtors,  and  of  feveral  other  parts.  A  B  is  the  fedlion  of 
the  bottom  of  the  ciftern,  and  C  that  of  the  hindmoft  axletree. 
DE  is  the  vertical  fedlion  of  a  llrong  piece  of  call  brafs  or  hard 
metal,  fo  worked  as  to  have  a  hollow  in  it,  reprefented  by  the  white 
part,  and  fixed  to  the  bottom  of  the  ciftern :  this  reaches  from  the 
opening  D  through  the  cock  W,  and  afterwards  divides  itfelf  into 
two  branches,  fo  as  to  open  under  the  two  barrels;  one  of  thefe 
branches  isexhibited  in  thefigure,  and  theother  is  exadlly  behindthis. 
Through  this  channel,  which  may  be  called  the  fucking-piece,  water 
is  conveyed  ta  the  pumps  by  the  prelfure  of  the  atmofphere,  either 
from  the  ciftern  itfelf,  or  from  any  place  at  a  diftance,  by  means  of  a 
leathern  pipe  F,  fig.  3,  Plate  112,  which  ferews  on  to  the  fucking- 
piece  at  D,  Plate  23,  fig.  2,  under  the  hind  trough  Z,  the  grate  of 
which  is  reprefented  by  the  horizontal  ftrokes.  F  G  reprefents  the 
vertical  fedlion  of  another  piece  ofcaftbralsor  hard  metal  that  may  be 
called  the  communication-piece,  having  two  hollows  for  conveying 
the  water  from  under  the  two  piftons  to  the  two  openings  of  the 
flanch  of  the  air- velfel ;  one  of  thefe  hollows  appears  in  the  figure  ; 
the  other  lies  exadlly  behind  this,  though  not  in  a  parallel  diredlion. 
Between  the  fedlion  of  the  fucking-piece  D  E,  and  that  of  the  com¬ 
munication-piece  FG,  may  be  obferved  the  fedlion  of  one  of  the 
plates  of  leather,  which  makes  all  tight,  and  forms  one  of  the  two 
lucking  valves,  of  which  there  is  another  juft  behind  this  under  the 
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other  barrel.  RST  is  the  fedlion  of  the  copper  air- velfel,  and  TV 
that  of  the  conduit-pipe  ;  this  velfel  is  ferewed  on  to  the  hind  part 
of  the  communication-piece,  and  at  top  is  fafiened  by  a  collar  of  iron 
to  a  crofs  piece  of  timber.  Between  the  flanch  of  the  air  vefiel  and 
the  communication-pipe  may  be  obferved  the  fedlion  of  one  of  the 
plates  of  leather,  making  all  tight,  and  ferewing  one  of  the  two 
forcing  valves,  of  which  there  is  another  juft  behind  this,  exadlly 
over  the  other  opening  of  the  communication  from  the  air-velfel. 
Thefe  valves  are  loaded  with  a  lump  of  call  iron  or  lead,  having  a 
tail  or  teat  let  through  the  flap  of  the  valve  and  crofs-pinned  under 
it ;  and  it  is  to  be  obferved,  that,  though  both  the  valves  art  repre¬ 
fented  open  in  the  figure,  they  are  never  both  open  at  the  fame  time; 
for  when  the  engine  is  not  at  work  they  are  clofed  down  by  the 
weights  on  their  upper  furfaces;  and  when  the  engine  works,  two 
are  (hut,  and  the  other  two  are  open  alternately,  by  the  motion  of 
the  piftons  and  the  adlion  of  the  atmofphere,  together  with  the  re- 
adtion  of  the  air  contained  in  the  air-vclfel.  H  I  is  the  fedlion  of 
one  of  the  barrels  of  the  two  pumps  which  are  both  fucking  and 
forcing,  as  is  evident  from  the  pofition  of  the  valves  and  the  ltruc- 
ture  of  the  piftons,  each  of  which  is  compofed  of  two  iron  plates, 
of  two  wooden  trenchers,  and  of  two  flat  pieces  of  leather  turning 
one  up  and  the  other  down.  LK  reprefents  one  of  the  pifion  rods 
edge-wife,  behind  which  is  one  of  the  chains,  the  top  ferew  of  which, 
K,  can  only  be  feen.  M.  is  the  end  of  the  middle  bar,  and  N  a 
fedion  of  the  hindmoft  of  the  two  middle  Hands  which  fupport  the 
middle  bar.  O  reprefents  the  end  of  the  profile  of  one  of  the  tred¬ 
dles,  palling  through  the  redlangular  holes  of  the  piften-rods  as  in 
fig.  2.  The  weight  on  thefe  treddles  brings  them  and  the  pifion- 
rods  down  alternately,  and  they  are  railed-  up  again  by  help  of  the 
other  fet  of  chains,  one  of  which  may  be  feen  edge-wife  in  this 
figure,  placed  on  the  foie  of  one  of  thefedlors,  &c.  See  fig.  1. 

PQGs  part  of  the  crofs  bars  which  carry  the  handles,  leen  edge- 
wife  ;  and  X  Y  reprefents  an  iron  handle,  by  the  help  of  which  thfe 
cock  W  may  be  placed  in  the  feveral  fituations  requilite  for1  the  ufe 
of  the  engine.  The  mechanifm  of  the  cock  W  may  be  underftood 
by  fig.  3,  4,  and  5,  which  reprefents  the  horizontal  fedlion  of  it  in 
three  different  fituatinns.  It  has  three  holes  that  are  left  white  in 
thefe  figures.  In  fig.  3,  the  pofition  of  the  cock  is  reprefented  when 
the  handle  X  Y  or  K  is  in  a  diredion  parallel  to  DE  or  to  the 
middle  bar,  as  in  fig.  2,  an  d  fig.  3.  In  this  pofition  the  water  fup- 
plied  by  the  fucking-pipe  enters  at  D,  and  proceeds  diredly  through 
the  cock  W  to  the  valve  under  the  two  piftons  ;  and  there  is  now 
no  communication  from  the  barrels  with  the  cavity  of  the  ciftern. 
In  fig.  4,  w'e  have  the  pofition  of  the  cock  when  the  handle  XY  is 
turned  one  quarter  of  a  revolution  towards  the  eye  from  the  laft 
mentioned  fituation,  in  which  cafe  there  is  no  communication  from 
the  barrels  with  the  outer  extremity  of  the  fucking-piece,  but  the 
water  poured  into  the  fore  and  hind  trough,  and  palling  from  thence 
into  the  cavity  of  the  ciftern,  enters  the  cock  fide-wile  at  W,  and 
turning  at  right  angles  through  the  cock  towards  E,  proceeds  to  the 
barrels  of  the  pumps.  Fig.  5,  reprefents  the  cock  W  when  the 
handle  is  placed  diametrically  oppofite  to  it’s  laft  fituation,  in  which 
cafe  there  is  no  communication  from  the  under-fide  of  the  barrels 
with  the  cavity  of  the  ciftern  or  the  outward  end  of  the  fucking- 
piece  ;  but  this  fituation  affords  a  communication  from  the  cavity 
of  the  ciftern  with  the  outfide  of  the  engine,  and  the  water  left  in  the 
cavity  of  the  ciftern  may  by  this  means  be  employed  when  the  engine 
has  done  working.  Thefe  engines  are  made  or  five  or  fix  different 
fixes. 

Filtration,  is  the  a£l  of  palling  any  liquor  through  a  filtre, 
called  alfo  colature,  percolation,  and  tranfcolation.  See  Filtre. 

Dr.  Papin  contrived  a  method  by  which  filtrations  through  cap- 
paper  might  be  made  fuddenly,  and  with  great  quantities  of  liquor, 
by  the  help  of  the  air  pump.  For  this  purpofe  he  made  ufe  of  the 
following  contrivance  :  A  A  (Plate  23,  fig.  8,)  is  a  glafs  receiver, 
B  B  a  cover  fitted  to  it,  CCC  is  a  pipe  forming  a  communication 
between  the  receiver  A  A  and  the  air-pump,  D  D  a  (hallow  velfel 
full  of  little  holes,  E  E  E  a  pipe  that  makes  the  communication  be¬ 
tween  the  velfel  D  D  and  the  receiver  A  A,  F  F  a  velfel  to  contain 
the  liquor  to  be  filtrated,  and  GG  the  plate  of  the  pump.  When 
this  inftrument  is  ufed,  the  lhallow  velfel  DD  ought  to  be  tied 
about  firll  with  linen  cloth,  and  then  with  cap-paper,  fo  that  no 
liquor  may  get  intr  the  holes  of  the  faid  velfel  but  through  the  cap- 
paper  and  linen  cloth  :  this  mull  be  wholly  placed  within  the  liquor 
to  be  filtrated :  let  the  air  be  extradled  by  means  of  the  air-pump 
out  of  the  velfel  A  A.  Then  the  liquor  in  the  velfel  FF  mull  be 
draw'n  through  the  cap-paper,  and  the  linen  cloth  into  the  velfel 
DD,  and  from  thence  through  the  pipe  EEE  into  the  velfel  A  A  ; 
and  this  operation  mull  be  quick,  on  account  of  the  great  prelfure 
of  the  atmofphere  that  drives  the  liquor ;  befides,  the  fediment  of 
the  liquor  fubliding  at  the  bottom  of  the  velfel  F  F  w  ill  not  be  fo  apt 
to  Hop  the  pores  ot  the  cap-paper  as  in  ordinary  filtrations. 

FOUNTAINS. 

Fountain,  or  artificial  Fountain,  is  a  machine  or  contrivance, 
whereby  water  is  violently  (pouted,  or  darted  up;  called  alfo  a  jet 
d’eau.  See  Jet  d’Fau,  Fluid,  &c. 

There  are  divers  kinds  of  artificial  fountains;  fome  founded  on  the 
fpring,  or  elafticity,  of  the  air :  and  others,  on  the  prelfure,  or 
weight  of  the  w'ater,  &c. 

The  ftrudlure  of  each  of  thefe  being  pretty  and  curious,  and  af¬ 
fording  a  good  illuftration  of  the  dodlrine  of  hydraulics,  and  pneu¬ 
matics,  (hall  be  here  explained.  See  Air, Fluid,  Jet  d’Fau,  &c, 

Conjlruction  of  an  artificial  Fountain,  playing  by  the  fpring,  or 
elaflietty  of  the  air .  A  veil'd,  proper  for  a  refervoir,  as  All,  ( Plate 
ti2,  fig-  9,)  is  provided  of  metal,  glafs,  or  the  like,  ending  in  a 
fmall  neck  c,  at  the  top:  through  this  neck  a  tube  is  put,  cd,  tra- 
verfing  the  middle  of  the  velfel,  till  it’s  lower  orifice  d,  nearly,  but 
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rot  abfolutely,  reach  the  bottom  of  the  veffel ;  the  veffel  being  firft 
half  filled  with  water.  The  neck  is  fo  contrived,  as  that  a  fyringe 
or  condenfing  pipe,  may  be  fcrewed  upon  the  tube  ;  by  means 
whereof  a  large  quantity  of  air  may  be  intruded  through  the  tube 
into  the  water,  out  ef  which  it  will  difengage  itfelf,  and  emerge 
into  the  vacant  part  of  the  veffel,  and  lie  over  the  furface  of  the  wa¬ 
ter  CD. 

Now,  the  water  here  contained  being  thus  preffed  by  the  air, 
which  is,  e.  gr.  twice  as  denfe  as  the  external  air  ;  and  the  elaftic 
force  of  air  being  equal  to  it’s  gravitating  force  ;  the  effed  will  be 
the  fame,  as  if  the  weight  of  the  column  of  air  over  the  furface  of 
the  wafer  were  double  that  of  the  column  preffing  in  the  tube  ;  fo 
that  the  water  muff,  of  neceffity,  fpout  up,  through  tho-'tube,  when 
the  fyringe  is  removed,  with  a  force  equal  to  the  excels  of  preffure 
of  the  included,  above  that  of  the  external  air. 

ConfiruCtion  of  an  artificial  Fount  a  in,  playing  by  the  preffure  of  the 
water.  Havingthe  conveniency  ofa  fund,  or  refervoir  of  water,  in 
a  place  confiderably  higher  than  that  where-  the  fountain  is  to  be 
(w’hethcr  that  fund  hath  been  placed  there  by  nature,  or  whether  it 
hath  been  raifed  for  the  purpofe,  by  a  proper  engine,  as  a  pump, 
liphon,  fpiral  ferew’,  or  the  like) :  from  the  refervoir  lay  vertical 
tubes,  for  the  water  to  defeend  through ;  and  to  thefe  vertical  tubes, 
fit  other  horizontal  ones,  underground,  to  carry  the  water  to  the 
place  where  the  fountain  is  to  play.  Laftly,  from  thefe  horizontal 
tubes,  ered  other  vertical  ones,  by  way  of  ajutages,  jets,  or  fpouts, 
their  altitude  being  much  lefs  than  that  of  the  tubes  whereby  the 
water  w-as  carried  to  the  horizontal  ones. 

Then  will  the  water,  by  the  preffure  of  the  fupevincumbent  co¬ 
lumn,  befpouted  up  at  thefe  jets  ;  and  that  to  the  height,  or  level, 
of  the  water  in  the  refervoir ;  and  this  will  be  the  cafe,  howfoever 
any  of  the  tubes  be  bent  or  incurvated.  The  demonllration  hereof, 
fee  under  Fluids. 

Thus  water  may  be  fpouted  to  any  given  height  at  pleafure  ;  and 
the  tubes  may  be  fo  proportioned  as  to  yield  any  given  quantity  of 
water,  in  a  given  time  ;  or  feveral  tubes,  of  the  fame  fountain,  may 
be  made  to  yield  Water  in  any  given  ratio;  or,  laftly,  different  tubes 
may  project  the  water  to  different  altitudes. 

Thefeaerial  or  aquatic fountains  maybe  applied  in  various  manners, 
fo  as  to  exhibit  various  appearances  ;  and  from  thefe  alone,  arifes 
the  greateft  part  of  our  artificial  water-works.  An  inftance,  or  two, 
will  not  be  difagreeable. 

A  Fountain  [pouting  the  water  in  various  directions.  Suppofe  the 
vertical  tube,  or  fpout,  in  which  the  water  rifes,  to  be  A  B  ( Plate  15, 
fig.  9),  into  this  fit  feveral  other  tubes  ;  fome  horizontal,  others 
oblique ;  fome  inclining,  others  reclining,  as  O  P,  MN,  F  L,  &c. 

Then,  as  all  water  retains  the  direction  of  the  aperture  through 
Vhich  it  is  fpouted,  that  iffuing  through  A  will  rife  perpendicu¬ 
larly  ;  and  that  through  L,  H,  N,  P,  E,  will  deferibe  arches  of  dif¬ 
ferent  magnitudes,  and  tending  different  ways. 

Or  thus  ;  fuppofe  the  vertical  tube  AB,  fig.  10,  through  which 
the  water  rifes,  to  be  (topped  at  the  top,  as  in  A  ;  and,  inftead  of 
pipes,  or  jets,  let  it  be  only  perforated  with  little  holes  all  round,  or 
only  round  half  it’s  furface  :  then  will  the  water  fpin  forth,  in  all 
•diredions,  through  the  little  apertures,  and  to  a  diftance  propor¬ 
tional  to  the  height  of  the  fall  of  the  water. 

And  hence,  if  the  tube  AB  be  fuppofed  the  height  of  a  man, 
and  be  furnifhed  wjth  an  epiftomium,  or  cock,  at  C,  upon  open¬ 
ing  the  cock,  the  fpedators  will  be  covered  unexpectedly  with  a 
lhower. 

It  muff:  be  here  obferved,  that  the  diameters  of  the  apertures  by 
which  the  water  is  emitted,  muft  be  confiderably  lefs  than  thofe  of 
the  tubes  in  which  the  water  is  brought  ;  left  the  refiftance  of  the 
air,  and  other  impediments,  fpecified  under  Fluid  and  Jet  d’Eau, 
break  the  force  of  the  water. 

A  Fountain  playing  by  the  dt  aught  of  the  breath.  Suppofe  AB, 
(Plate  113,  fig-  1  >J  a  glafsor  metalline  fphere,  wherein  is  fitted  a 
tube  C  D,  having  a  little  orifice  in  C,  and  reaching  almoft  to  D,  the 
bottom  of  the  fphere.  If,  now,  the  air  be  fucked  out  of  the  tube 
CD,  and  the  orifice  C  be  immediately  immerged  under  cold  water, 
the  water  will  afeend  through  the  tube  into  the  fphere. 

Thus  proceeding,  by  repeated  exfudions,  till  the  veffel  be  above 
half  full  of  water  ;  and  then  applying  the  mouth  to  C,  and  blow¬ 
ing  air  into  the  tube,  upon  removing  the  mouth,  the  water  will 
fpout  forth. 

Or,  if  the  fphere  be  put  in  hot  water,  the  air,  being  thereby  rare¬ 
fied,  will  make  the  water  fpout  as  before.. 

This  kind  of  fountain  is  called  Pila  Heronis,  or  Hero’s  ball,  from 
the  name  of  it’s  inventor. 

A  Fountain,  the  fir  earn  whereof  rafies  and  plays  a  brafis  ball. 
Provide  a  hollow  brafs  ball  A,  ( Plate  3,  fig.  43.)  made  of  a  thin 
plate,  that  it’s  weight  may  not  be  too  great  for  the  force  of  the  wa¬ 
ter.  Let  the  tube  BC,  through  which  the  water  rifes,  be  exactly 
perpendicular  to  the  horizon/ 

Then  the  ball,  being  laid  in  the  bottom  of  the  cup,  or  bafon,  B, 
will  be  taken  up  in  the  ftream,  and  fuftained  at  a  confiderableheight, 
as  A,  alternately  vibrating,  or  playing  up  and  down. 

Hence,  as  the  figure  ot  the  ball  contributes  nothing  to  it’s  reci¬ 
procal  rife  and  fall,  any  other  body,  not  too  heavy,  may  be  fub- 
ltituted  in  lieu  thereof;  e.  gr.  a  bird,  with  it’s  wings  llretched 
forth. 

But  note,  that,  as  it  is  neceffary  the  ball,  when  on  the  defeent, 
fhould  keep  the  fame  precife  perpendicular  wherein  it  role  (fince, 
otherwise,  it  would  mils  the  ffream,  and  fall  downright),  (uch  a 
fountain  can  only  be  played  in  a  place  free  from  wind. 

.4  Fountain,  which  fpouts  water  in  form  of  a  Jhower.  To  the 
tube  wherein  the  water  is  to  rife,  fit  a  fpherical,  or  lenticular  head, 
AB,  f  Plate  3,  fig.  u,)  made  of  a  plate  of  metal,  and  perforated  at 
the  top  with  a  great  number  of  little  holes, 
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The  water  rifingwith  vehemence  towards  AB,  will  be  there  di¬ 
vided  into  innumerable  little  threads,  and  afterwards  broken,  and  dif- 
perfed  into  the  fineft  drops. 

A  Fountain  which J'preads  water  in  the  form  of  a  table-cloth.  To 
the  tube  AB,  ( Plate  23 ,  fig.  6)  folder  two  fpherical  fegments,  C  and 
D,  almoft  touching  each  other,  with  a  ferew  E,  to  contrail  or  am¬ 
plify  the  intcrftice  or  chink,  at  pleafure. 

Others  chufe  to. make  a  fmooth,cven  cleft,  in  a  fpherical  or  len¬ 
ticular  head,  fitted  upon  the  tube. 

I  he  water  fpouting  through  this  chink  or  cleft  will  expand  itfelf 
in  manner  of  a  cloth. 

Fountains,  wherein  the  water  fpouts  out  of  tie  figures  of  men, 
and  other  animals.  Since  water  may  be  derived,  orconveyed,  bv  tubes 
in  any  fituation,  and  always  retains  the  diredion  of  the  aperture, 
all  here  required  is,  to  inclofe  tubes  within  the  figures  of  men,  ot 
other  animals,  having  their  orifices  in  thofe  parts  whence  the  water 
is  intended  to  fpout  forth. 

From  the  principles  hitherto  laid  down,  it  will  be  very  eafy  to 
deduce  whatever  relates  to  the  furniture  of  fountains,  and  the  va¬ 
rious  forms  water  may  be  put  into  by  their  means  ;  all  depending 
on  the  magnitude,  figure,  and  diredtions,  of  the  ajutages,  or  aper¬ 
tures, 

A  Fountain,  which,  Ovhen  it  has  done  fpouting,  may.  be  turned  like 
an  hour-glafs.  Provide  two  veffels  A  and  B,  ( Plate  2T,,fig.  7,)  to  be 
fo  much  bigger  as  the  fountain  is  to  play  the  longer ;  and  placed  at 
fo  much  the  greater  diftance  from  each  other,  as  the  water  is  defired 
to  fpout  the  higher.  Let  C  D  F  be  a  crooked  tube,  furnifhed  in  E 
with  a  jet  ;  and  G  H  l  another  bent  tube,  furnifhed  with  a  jet  in  I  : 
K  L  and  G  F  are  to  be  other  lefl’er  tubes,  open  at  both  ends,  and 
reaching  near  the  bottom  of  the  veffels  B  and  A,  of  which  the  tubes 
GH  and  C  D  are  likew’ife  to  reach. 

If,  now,  the  veffel  A  be  filled  with  water,  it  will  defeend  through 
the  tube  CD  ;  and  will  fpout  up  through  the  jet  E,  bv  the  preffure 
of  the  column  of  water  CD.  But  unlefs  the  pipe  G  F  was  open, 
at  G,  to  let  the  air  run  up  to  F,  and  prefs  at  the  top  of  the  fur- 
face  of  the  water  in  the  cavity  A,  the  water  could  not  run  down 
and  fpout  at  E.  -  After  it’s  fall  again,  it  will  fink  through  the  little 
tube  K  L,  into  the  veffel  B,  and  expel  the  air  through  the  tube  G  I. 
At  length,  when  all  the  water  is  emptied  out  of  the  veffel  A,  by 
turning  the  machine  upfide  down,  the  veffel  B  will  be  the  refervoir, 
and  make  the  water  fpout  up  through  the  jet  I,  the  pipe  KL  fup- 
plying  B  with  air  to  let  the  water  defeend  in  the  diredion  GH  I. 

Hence,  if  the  veffels  A  and  B  contain  juft  as  much  water  as 
will  be  fpouted  up  in  an  hour’s  time,  we  fhall  have  a  fpouting  clep- 
fydra,  or  water-clock  ;  which  may  be  graduated  and  divided,  into 
quarters,  minutes,  &c.  as  fhewn  under  Clepsydra. 

A  Fountain  of  command.  This  depends  on  the  fame  principles 
with  thofe  of  the  former  :  CAE,  ( Plate  3,  fig.  16,)  is  a  veffel  of 
water  fecured  againft  the  entrance  of  the  air,  except  through  the 
pipe  G  F,  when  the  cock  C,  by  which  it  was  filled,  is  fhut.  There 
is  another  pipe  EDHB,  which  goes  from  the  bottom  of  the  water 
to  the  jet  B  in  the  bafon  D  B,  but  this  is  (topped  by  the  cock  H, 
At  the  lowed:  part  of  the  baton  D  B,  there  is  a  fmall.hole  at  I  to 
let  the  water  of  the  bafon  DB  run  into  the  bafon  GH  under  it ; 
there  is  alfoa  final!  triangular  hole,  or  notch,  in  the  bottom  of  the 
pipe  F  G,  at  G.  Turn  the  cock  H,  and  the  fountain  will  play 
for  fome  time,  then  ftop,  then  play  again  alternately  for  feveral 
times  together.  When  thofe  times  of  playing  and  flopping  are 
known  beforehand,  you  may  command  the  fountain  to  play  or  flop, 
whence  it’s  name.  The  caufe  of  this  phenomenon  is  as  follows  : 

,  the  water  coming  down  the  pipe  EDHB,  would  not  come  out  at 
B,  if  the  air  Ss,  above  the  water,  was  not  fupplied  as  it  dilated: 
now  it  is  fupplied  by  the  pipe  GF,  which  takes  in  at  the  notch 
G,  and  delivers  it  out  at  F  ;  but  after  fome  time  the  water,  which 
has  fpouted  out  at  B,  falling  down  into  the  bafon  D  B,  rifes  high 
enough  to  come  above  the  notch  G,  which  flops  the  paffage  of  the 
air;  fo  that  the  air  S  S,  above  the  water  in  the  vqffelCAE,  want¬ 
ing  a  fupply,  cannot  diffidently  prefs,  and  the  fountain  ceafes  play¬ 
ing.  But  when  the  water  of  D  B  has  run  down  into  the  lower  bafon 
H  G,  through  the  hole  I,  till  it  falls  below  the  top  of  the  notch  G, 
the  air  runs  up  into  the  upper  receptacle,  and  fuppliesthat  at  SS, 
and  th ^fountain  plays  again.  This  is  feen  a  little  beforehand,  by  a 
{kin  of  water  on  the  notch  G,  before  the  air  finds  a  paffage,  and  then 
you  may  command  the  fountain  to  play.  It  is  evident,  that  the  hole 
I  muft  be  lefs  than  the  hole  of  the  jet,  or  elfe  all  the  water  Would 
runout  into  the  lower  bafon,  without  rifing  high  enough  to  ftop  the 
notch  G. 

A  Fountain  that  begins  to  play  upon  the  lighting  of  candles,  and 
ceafes  as  they  go  out.  Provide  two  cylindrical  veffels,  AB  and  C  D, 
fig.  17,  conned  them  by  tubes,  open  at  both  ends,  KL,  BE,  &c. 
•fo  that  the  air  may  defeend  out  of  the  higher  into  the  lower  :  to  the 
tubes  folder  candlefticks,  H,  &c.  and  to  the  hollow  cover  of  th» 
lower^veffel,  C  E,  fit  a  little  tube,  or  jet,  F  G,  furniftied  with  a  cock 
G,  and  reaching  almoft  to  the  bottom  of  the  veffel.  In  G  let  there 
be  an  aperture,  furniftied  with  a  ferew,  whereby  water  may  be  poured 
into  C  D. 

Then,  upon  lighting  the  candles  H,  &e.  the  air  in  the  contiguous 
tubes  becoming  rarified  thereby,  the  water  will  begin  to  fpout 
through  GF. 

By  the  fame  contrivance  may  a  ftatue  be  made  to  fhed  tears 
upon  the  prefence  of  the  fun,  or  on  the  lighting  of  a  candle.  See. 
all  here  required  being  only  to  lay  tubes  from  the  cavity  wherein 
the  air  is  rarefied,  to  fome  other  cavities  placed  near  the  eyes,  full  of 
water. 

A  fountain  may  be  made  by  the  rarefadion  of  the  air  in  the  fol¬ 
lowing  manner  :  let  A  B  and  C  D,  fig.  18,  be  two  pipes  fixed  to  a 
brafs  head  C,  made  to  ferew  intoa  glafs  veffel  E,  which,  having  a 
little  water  in  it,  is  inverted  till  the  pipes  are  fcrewed  on  ;  then  re- 
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verting  it  fuddenly,  fo  as  to  put  A,  the  lower  end  of  the  fpouting 
pipe  A  B,  into  a  jar  of  water  A,  and  the  lower  end  of  the  defcending 
pipe  CD,  into  a  receiving  veifcl  D,  the  water  will  fpout  up  from 
the  jar  A  into  the  tall  gfafs  veffel  E;  from  which  it  will  go  down  at 
the  mouth  C,  through  CD,  into  the  velfel  D,  fill  the  water  is 
wholly  emptied  out  of  A)  making  a  fountain  in  E,  into  D.  The 
reafon  of  tine  play  of  the  fountain  is  this  :  the  pipe  CD,  being  two 
feet  nine  inches  long,  lets  down  a  column  of  water,  which  rarefies 
the  air  TV  part  in  the  veffel  E,  where  it  preffes  againlt  the  water 
fpouting  at  B  with  of  the  force  by  which  the  water  is  puflied  up 
at  the  hole  A,  bv  the  prdfure  of  the  common  air  on  the  water  in 
the  vefiel  A  ;  fo  that  the  water  fpouts  up  into  E,  when  the  air,  is 
rarefied  -’7,  with  the  difference  of  the  prelfure  of  the  atmofphere, 
and  the  furementioned  rarefied  air;  i.  e.  of  33  to  cf.  This  would 
raife  the  water  two  feet  nine  inches  ;  but  the  length  of  the  pipe  A, 
jtine  inches  being  deducted,  the  jet  will  only  rife  two  feet.  This, 
lays  Defaguliers,  mav  be  called  a  fyphon  fountain,  where  AB  is  the 
driving  leg,  and  CD  the  ifiuing  leg. 

The  Fountain  of  Hero  of  Alexandria.  In  the  firfi  fountain  al¬ 
ready  deferibed,  the  air  is  cornprefled  by  a  fyringe ;  in  this,  (fee  Plate 
113,  fig- 7>)  the  air,  being  only  cornprefied  by  the  concealed  fall 
of  water,  makes  a  jet,  which,  after  fome  continuance,  is  confidered 
by  the  ignorant  as  a  perpetual  motion  ;  becaufe  thev  imagine  that 
the  fame  water  which  fell  from  the  jet  riles  again.  The  boxes  CE 
and  D  Y X,  being  dole,  we  fee  only  the  bafon  AB W,  with  a  hole 
at  W,  into  which  the  water  fpouting  at  B  falls  ;  but  that  water  does 
not  come  up  again  ;  for  it  runs  down  through  the  pipe  WX  intothe 
box  D  Y  X,  from  whence  it  drives  out  the  air,  through  the  afeend- 
ing  pipe  Y~Z,  into  the  cavity  of  the  box  CE,  where,  prefilng  upon 
the  water  that  is  in  it,  it  forces  it  out  through  the  fpouting  pipe 
OB,  as  long  as  there  is  any  water  in  CE  ;  fo  that  this  whole  play 
is  only  whillt  the  water  contained  in  CE,  having  fpouted  out,  falls 
down  through  the  pipe  W  X  into  the  cavity  D  Y  X.  The  force  of 
the  jet  is  proportional  to  the  height  of  the  pipe  W  X,  or  of  the  boxes 
CEand  D  Y  above  one  another:  the  height  of  the  water,  meafured 
from  the  bafon  AB  W  to  the  furface  of  the  w  ater  in  the  lower  box 
•  D  Y  X,  is  always  equal  to  the  height  meafured  from  the  top  of  the 
jet  to  the  furface  of  the  water  in  the  middlecavity  at  CE.  Now, 
fince  the  furface  CE  is  always  falling,  and  the  water  in  D  Y  al¬ 
ways  riling,  the  height  of  the  jet  mufi  continually  decreafe,  till  it  is 
fhorter  by  the  height  of  the  depth  of  the  cavity  C  E,  which  is  emp¬ 
tying.  added  to  the  depth  of  the  cavity  D  Y,  which  is  always  filling; 
and  w'hen  the  jet  is  fallen  fo  low-,  it  immediately  ceafes.  The  air 
is  reprefented  by  the  points  in  this  figure.  To  prepare  th\s  fountain 
for  playing,  which  fhould  be  done  unoblerved,  pour  in  water  at  W, 
till  the  cavity  DXYis  filled;  then  invert  the  fountain,  and  the 
water  will  run  Irom  the  cavity  DXY  into  the  cavity  CE,  which 
may  be  known  to  be  full,  w'hen  the  water  runs  out  at  Bhelddowm. 
Set  the  fountain  up  again,  and  in  order  to  make  it  play,  pour  in 
about  a  pint  of  water  intothe  bafon  ABW  ;  and,  as  foon  as  it 
has  filled  the  pipe  WX,  it  will  begin  to  play,  and  continue  as  long 
as  there  is  any  water  in  CE.  You  may  then  pour  back  the  water 
left  in  the  bafon  ABW,  into  any  vefiel,  and  invert  the  fountain, 
which,  being  fet  upright  again,  will  be  made  to  play,  by  putting 
back  the  water  poured  out  into  ABW  ;  and  fo  on  as  often  as  you 
pleafe. 

The  fountain,  ( Plate  1 13,  fg.  6,}  is  of  the  fame  kind ;  but,  having 
double  the  number  of  pipes  and  concealed  cavities,  it  plays  as  high 
again.  Inorderto  underhand  ifis  firucfure,  fee  fg.  8.  The  bafon 
is  A,  the  four  cavities  are  B,  C,  D,  and  E,  from  which  the  water, 
through  the  pipe  fG,  fpouts  up  to  double  the  height  of  the  fountain, 
the  air  at  E,  which  drives  it,  being  doubly  condenfed.  The  wa¬ 
ter  going  dor.  n  the  pipe  1  (e.  gr.  three  feet  long),  condenfes  the  air 
that  goes  up  into  the  cavity  C  through  the  pipe  2,  fo  as  to  make  it 
,T’o  ftronger  than  the  common  air;  then  the  water,  which  falling  in 
the  pipe  3  from  C  to  D,  is  capable,  by  the  height  of  it’s  fall,  of 
condenling  the  air  at  E,  fo  as  to  make  it  itronger,  being  puflied 
at  C  by  air  already  condenled  into  rY  lefs  (pace,  caufes  the  air  at  E 
to  be  condenfed  twice  a$  much  ;  that  is,  to  be  \  ftronger  than  com¬ 
mon  air;  and,  therefore,  it  will  make  the  water  at  G  fpout  out 
with  twice  the  force,  and  rife  twice  as  high  as  it  would  do,  if  the 
fountain  had  been  of  the  fame  ftru&ure  as  the  former.  In  playing 
this  fountain,  turn  it  upfide  down,  and  taking  out  the  plugs  g,  h, 
fill  the  two  cavities  C  and  E,  and,  having  ftiut  the  holes  again,  fet 
the  fountain  upright,  and  pour  fome  water  intothe  bafon  A,  and  the 
jet  will  play  out  at  G  :  but  the  fountain  will  begin  to  play  too  foon  ; 
and;  therefore,  the  beft  way  is  to  have  a  cock  in  the  pipe  3,  which, 
being  open,  whilft  the  cavities  C  and  E  are  filled,  and  (hut  again  be¬ 
fore  th e. fount. tin  is  fet  up,  will  keep  the  water  thrown  into  the  bafon 
from  going  down  the  pipe  1,  and  that  of  the  cavity  C  from  going 
down  the  pipe  3,  by  which  means  the  fountain  will  not  play  before 
it’s  time,  which  will  be  as  foon  as  the  cock  is  opened. 

'i  he  Dia  l-Fountain  of  Defaguliers.  This  is  contrived  to  play 
by  the  fpring  of  the  air,  increaied  by  the  heat  of  the  fun,  and  ferves 
alfo  for  a  dial  at  the  fame  time.  GNS,  [Plate  113,  fig.  9,)  is  a 
hollow  tube  of  thin  copper,  eighteen  inches  in  diameter,*  fupported 
by  a  final T  inverted  haion,  refting  on  a  frame  ABC,  with  four  legs, 
between  which  there  is  a  large  bafon  of  two  feet  diameter.  In  the  leg 
C  there  is  a  concealed  pipe,  proceeding  from  G,  the  bottom  of  the 
infide  of  the  globe  along  H  V,  and  joining  an  upright  pipe  ul,  for 
making  a  jet  at  I.  The  ihort  pipe  I  u,  going  to  the  bottom  of  the 
bafon,  has  a  valve  at  u  under  the  horizontal  partH  V,  and  another 
valve  at  V  above  it,  and  under  the  cock  K.  At  the  north  pole  N, 
♦here  is  a  fere  w  for  opening  a  hole,  through  which  the  globe  is  fup- 
plied  with  water.  When  the  globe  is  half  filled,  let  the  machine  be 
let  in  a  garden,  and,  as  the  fun  heats  the  copper  and  rarefies  the 
included  air,  the  air  will  prefs  upon  the  water,  which,  defcending 
through  the  pipe  GCH  V,  will  lift  up  the  valve  V,  and  fhut  the 

-  I  1  ,  s 


valve  u,  and,  the  cock  being  open,  fpout  out  at  I,  and  continue  to 
do  fo  for  a  long  time,  if  the  fun  ftiincs,  and  the  ajutage  be  final]. 
At  night,  as  the  air  condenfes  again  by  the  cold,  and  the  outward 
air  prefling  into  the  ajutage  I,  will  fhut  the  valve  V,  but,  bv  it’s 
prefture  on  thejiafon  D  u  H,  pufh  up  the  water,  which  has  been 
played  in  the  day-time,  through  the  valve  u,  and  the  pipe  u  HG- 
into  the  globe,  fo  as  to  fill  it  up  again  to  the  fame  height  which  it 
had  at  firft,  and  the  next  fun-fhine  will  caufe  the  fountain  to  plav  1 
again,  &c.  The  ufe  of  the  cock  is  to  keep  the  fountain  from  playing 
till  yon  think  proper :  afmall  jet  will  play  fix  or  eight  hours.  If 
the  globe  be  fet  for  the  latitude  of  the  place,  and  rc&ificd  before  it 
be  fixed,  with  the  hour-lines  or  meridians  drawn  upon  it,  the  hours 
marked,  and  the  countries  painted  upon  it,  as  in  the  common  globe, 
it  will  be  a  good  dial ;  the  fun  fhining  upon  the  fame  places  in  this 
globe,  as  it  does  upon  the  earth  itfelf.  1 

HiEROb  crown.  The  hiftory  of  this  crown,  and  of  the  impor¬ 
tant  hydrofilaticalyroyohuon,  to  the  difeovery  of  which  it  gave  oe- 
cafion,  is  as  follows :  Hiero,  king  of  Syracufe,  having  furniftied  a 
workman  with  a  quantity  of  gold  for  making  a  crown,  fufpedfed 
that  he  had  been  cheated,  and  that  the  workman  had  ufed  a  greater 
alloy  of  filver  than  was  neceffary  in  the  manufa<fture  of  it;  he, 
therefore,  applied  to  Archimedes' for  a  difeovery  of  the  fraud-. 
This  celebrated  mathematician  was  led  by  chance  to  a  method  of 
detecting  the  impofture,  and  of  determining  precifely  the  quantities 
of  gold  and  filver  of  which  the  crown  was  compofed  :  for  he  ob- 
ferved,  whilft  he  was  bathing  in  a  tub  of  cold  water,  that  as  he  im- 
mergecl  his  body  in  it,  the  water  run  out  ;  and  he  immediately  con¬ 
cluded,  that  the  water  which  ran  out,  when  his  whole  body  was  im- 
merged,  was  equal  in  bulk  to  his  body.  It  is  faid,  that  he  was  fo 
pleai'ed  with  the  difeovery,  as  to  run  about  naked,  crying  out  hpwa, 
iupr.Kx,  i  have  found  it;  and  others  affirm,  that  he  offered  a  heca¬ 
tomb  to  Jupiter,  for  having  infpired  him  with  the  thought.-  ■ 

On  this  principle  he  procured  a  ball  of  gold  and  another  of  filver, 
exadly  of  the  weight  of  the  crown,  confidcring,  that  if  the  crown 
were  altogether  of  gold,  the  ball  of  the  gold  would  be  of  the  fame 
bulk  as  the  crown,  and  when  immerfed  in  water,  would  raife  the 
water  juft  as  high  as  the  crown  immerfed  ;  but  if  it  were  wholly 
of  filver,  the  ball  of  filver  being  immerfed,  would  raife  the  water 
no  higher  than  the  crown  immerfed  ;  and  if  the  crown  was  of  gold 
and  lilver  mixed  in  a  certain  proportion,  this  proportion  would  be 
difeovered  by  the  height  to  which  the  crown  would  raife  the  water 
higher  than  the  gold,  and  lower  than  the  filver.  Accordingly,  let 
AMLB  [Plate  13,  fig.  1,}  be  a  veffel  filled  with  water  to  the  height 
DC,  and  let  the  mafs  ot  gold  equal  in  weight  to  the  crown,  on 
being  immerfed  into  the  water,  raife  the  furface  of  it  to  E,  arid  the 
mafs  of  filver  raife  it  to  G  ;  then  if  the  height  of  the  veffel  above 
DC  be  divided  into  equal  parts,  and  DF— It,  and  DG  —  rg; 
it  is  plain  the  bulks' of  gold  and  filver  will  be  as  DF  to  DG,  and 
thefpecific  gravities  in  the  inverfe  proportion  of  thefe  quantities,  or 
as  D  G  to  D  F.  If  the  crown  be  immerfed,  it  will  raife  the  fur¬ 
face  of  water  to  E ;  whence  the  proportion  of  the  bulks  of  the 
gold  and  filver  in  the  crown  may  be  determined.  For  fince  the  dif¬ 
ference  of  thefpecific  gravities  of  the  gold  and  filver  is  DG _ D  F 

—  F  G  r=  8,  if  the  bulk  of  the  crown  is  divided  into  eight  equal 
parts,  it  is  evident,  that  fince  the  fpecifie  gravities  of  the  debafed 
and  pure  gold  crowns  will  be  as  the  bulks  inverfely,  that  is,  as  DF  to 
D  E,  we  can  eafily  find  the  point  H,  which  will  exprefs  the  fpecifie 
gravity  of  the  former  ;  for  D £ :DF::DG:DH.  This  point 
H  always  divides  the  difference  FG  into  two  parts  GH,  HE, 
which  have  the  fame  proportion  as  the  parts  of  filver  in  the  crown 
to  the  parts  of  gold  ;  for  as  the  point  E  afeends,  the  point  H  de- 
feends,  and  when  E  coincides  with  G,  H  falls  upon  E,  and  the 
crown  becomes  wholly  filver;  on  the  contrary,  when  Edefcends to 
F,  and  H  afeerids  to  G,  the  crown  becomes  wholly  gold  ;  there¬ 
fore  F  H  will  be  every  where  to  HG  as  the  parts  of  gold  to  the  parts 
of  filver  in  the  crown.  Confequently,  in  the  prefent  cafe,  becaufe 
the  crown,  whenimmerfed,raifes  the  water  tothe  height  DE,  and  H 
is  three  divifions  below  G,  it  Ihews  that  three  of  thcoightpartsof  the 
crown  are  filver,  and  the  other  five  parts  gold,  as  H  is  five  of  the  di¬ 
vifions  above  F.  Hence  the  bulk  of  gold  in  the  crown  is  to  that  of 
the  filver  as  5  to  3.  In  fome  fuch  method  as  this  Archimedes  de¬ 
duced  his  propofition,  viz.  thzft  the  difference  of  the  fpecifie  gravities 
of  the  compound  and  lighter  ingredient,  i.  e.  5,  (fuppoling  the  fpe- 
cific  gravity  of  gold  to  filver  as  19  to  1 1,  and  the  fpecifie  gravity  of 
the  king’s  crown  to  be  16,)  is  to  the  difference  of  thefpecific  gravities 
of  the  heavier  ingredient  and  the  compound,  i.  e.  3,  as  the  bulk  of 
gold  to  that  of  filver  made  up  of :  fo  that  if  the  whole  crown  were 
divided  into  eight  parts,  the  gold  would  confift  of  five,  and  the  filver 
of  three ;  and  the  magnitudes  5  and  3,  multiplied  by  the  fpecifie  gra-  » 
vities  19  and  11  refpedlively,  will  give  the  numbers  95  and  33,  ex- 
preffing  the  proportion  of  the  weight  of  the  gold  to  that  of  the  lilver. 

This  propofition  of  Archimedes  may  be  demonftrated  analytically 
in  the  following  manner :  Let  the  magnitudes  of  the  gold  and  filver  n 
in  the  crown  be  A  and  B,  and  their  fpecifie  gravities  as  a  and  b ; 
then,  fince  the  abfolute  gravity  of  any  body  is  compounded  of  it’s 
magnitude  and  fpecifie  gravity,  the  weight  of  the  gold  is  a  A,  of 
the  filver  b  B,  and  of  the  crown  aA-j-^Brrrr  X  A4"E>  fuppof- 
ing  c  to  be  to  the  fpecifie  gravity  of  the  mixture.  Hence  a  A — cA 
=  eB  —  ^B  ;  and  confequently  c — b:a  —  r::A:B,  as  before. 

Hungarian  Machine  is  reprefented  Plate  to,,  fig.  2.  In  this 
figure  A  A  is  the  fide  of  a  hill,  clofe  by  the  brink  of  the  fliaft  or  1 
mine-pit  B  B,  which  is  1 04  feet  deep  below  the  furface  of  the  ground 
C  at  the  foot  of  the  hill.  In  this  hill  is  a  large  fpring  of  water, 
143  feet  above  the  furface  of  the  ground  at  C  (taken  in  perpendicular 
meafure)  and  the  fpring  affords  much  more  water  than  what  the 
fpring  D,  under  ground,  lets  in  to  the  mine. 

A  pipe  EFG  lets  the  water  down  from  the  fpring  in  the  hill, 
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‘nto  a  clufc  air-tight  vcfTel  H  that  Rands  at  the  foot  of  the  hill,  and 
contains  57}  cubic  feet,  or  430  gallons  in  wine  mcafure.  In  this 
pipe  is  a  cock  a ,  which  being  opened  or  Unit,  lets  the  water  of  rhe 
fpringrun  intoH,  or  Hops  it,  as  occafion  requires  :  and  in  H  are 
two  cocks  b  and  c,  the  uppermoft  of  which  is  for  letting  air  into  H, 
and  the  lowermoft  for  letting  the  water  out  of  it. 

A  fmall  pipe  1  goes  from  the  veflel  H  on  the  furface  of  the  ground 
to  a  veflel  K  in  the  bottom  of  the  mine,  and  terminates  in  the  top 
thereof.  This  velfel  is  air-tight,  and  contains  cubic  feet,  or 
3°5t  gallons  in  wine  meafure,  which  is  forced  up  the  afcending 
pipe  L  M,  and  runs  off*  to  wafte,  at  N,  above  ground.  The  lower 
end  of  this  pipe  goes  down  fo  far  into  the  velfel  K,  as  almoft  to 
touch  it’s  bottom. 

From  this  velfel,  a  pipe  O  goes  to  the  fpring  D  under  ground, 
which  lets  water  fnto  the  mine,  and  would  overflow  it  if  the  water 
was  not  forced  up  or  raifed  from  the  mine,  through  the  pipe  L  M 
The  pipe  O  lets  this  water  into  the  velfel  K  when  the  cock  d  is 
turned  open,  and  keeps  back  the  water  when  the  cock  is  Ihut. 

The  operation  is  as  follows  :  the  cock  b  being  open,  and  the  cocks 
a  and  c  Ihut,  and  no  water  in  the  veflel  K,  open  the  cock  d  to  let 
the  veflel  K  fill  with  water  from  the  Ipring  in  the  mine.  As  this 
veflel  fills,  the  water  will  drive  the  air  out  of  it,  up  through  the 
fmall  pipe  I  into  the  velfel  H,  and  all  that  air  will  go  out  of  the 
velfel  H  by  the  open  cock  b,  and  then  H  will  remain,  as  it  was  be¬ 
fore,  full  of  air  in  the  fame  Rate  of  denfity  as  the  common  air  is  on 
the  outfide  of  H.  When  K  is  full  of  water,  Hi ut  the  cocks  b  and  d, 
and  open  the  cock  a,  to  let  water  run  down  from  the  fpring  in 
the  hill,  by  the  pipe  E  F,  into  the  velfel  H.  As  the  water  rifes  in 
that  velfel,  the  air  will  thereby  be  driven  out  of  it,  down  through 
the  pipe  I,  into  the  velfel  K  :  and  as  this  air  is  comprelfed  by  the 
weight  of  the  running  water  in  the  pipe  EF,  the  comprelfed  air  will 
force  all  the  water  out  of  the  velfel  K,  up  through  rhe  pipe  LM, 
from  which  it  will  run  off  atN  on  the  furface  of  the  ground  ;  and 
then  rhe  comprelfed  air  will  rufh  out,  after  the  water. 

When  the  velfel  K  in  the  mine  is  emptied  of  water,  and  the  air 
is  heard  to  begin  to  rufh  out,  fhut  the  cock  a  to  Rop  the  water  from 
the  fpring,  and  open  the  cocks  b  and  c :  then  the  water  that  came 
from  the  fpring  will  run  out  of  the  veflel  H  by  the  cock  c ,  and  air 
will  go  in  by  the  cock  b:  at  the  fame  time,  open  the  cockrf  in  the 
mine,  to  let  the  veflel  K.  fill  with  water  from  D  the  fpring  in  the 
mine;  and  as  H  empties  above-ground,  K  will  fill  below  it  ;  and 
the  air  that  remained  in  K  will  (by  the  riling  of  the  water  in  it)  be 
driven  back  into  the  velfel  H  through  the  pipe  I. 

When  H  is  emptvoi  water,  and  K  full,  fhut  the  cocks  b,  c,  and 
i ,  and  open  the  cock  a  :  then  H  will  fill  with  water  from  the  fpring 
in  the  hill  ;  and  this  water,  as  it  rifes  in  H,  will  force  the  air  out 
of  H,  down  the  pipe  I,  upon  the  water  in  K  ;  and  the  force  of  the 
comprelfed  air  will  drive  all  the  water  out  of  K,  up  the  pipe  L  M, 
from  which  it  will  run  off  at  N,  as  before. 

And  thus,  wherever  there  is  a  fpring  in  a  hill,  near  a  mine,  that 
affords  more  water  than  what  flow's  into  the  mine  from  a  fpring 
under-ground  ;  and  the  perpendicular  height  of  the  fpring  in  the 
hill  is  greater  than  the  depth  of  the  mine,  w'ater  may  thus  be  raifed 
from  the  mine,  in  a  moR  Ample  and  eafy  manner,  by  an  engine  in 
which  there  are  neither  pumps,  piftons(  nor  valves  :  and  fuch  an 
engine  will  not  be  liable  to  be  out  of  order,  nor  need  repairs  in 
many  years. 

But  as  there  are  very  few  mines  that  have  hills  near  them  wfith 
high  fprings,  water  cannot  then  be  railed  from  them  in  this  manner  ; 
and  therefore  Mr.  Blakey  propofed  another  method,  which  was,  to 
make  H  an  air-veffel,  with  a  pipe  going  from  it  to  another  veflel  in 
which  is  water,  kept  boiling  by  a  fire  under  it,  and  this  velfel  to 
have  a  cock  to  let  out  the  Ream  occafionally  that  riles  from  the  fur¬ 
face  of  the  boiling  water.  When  the  cock  is  Ihut,  the  Ream  will  go 
off  from  the  boiler  into  the  air-velfel  H,  and  drive  the  air  out  of  it, 
down  through  the  pipe  I  into  the  veflel  K,  in  the  mine :  and  the  force 
of  the  air  comprelfed  by  the  elaflicity  of  the  Ream,  will  raife  the 
water  from  K,  up  through  the  pipe  LM,  till  K  be  emptied  of  water. 
Then  the  cock  in  the  boiler  is  to  be  turned  open,  to  let  out  the 
Ream,  and  the  cock  d  to  be  opened  to  let  the  veflel  K  fill  from  the 
fpring  in  the  mine :  and  when  it  is  full,  both  thefe  cocks  are  to  be 
Ihut,  and  the  operation  will  go  on  as  before. 

That  Blakey’s  fcheme  would  do,  the  Hungarian  machine  puts 
beyond  all  doubt.  In  both  of  them  the  velfels  mufl  be  made  very 
firong,  becaufe  every  part  of  each  veflel,  equal  in  furface  to  the 
bore  of  the  afcending  pipe  LM,  will  fuflain  an  outward  preffure 
equal  to  the  whole  weight  of  water  in  that  pipe.  It  will  not  anfwer 
for  fuch  depths  as  the  common  fire-engine  will,  nor  will  it  raife  fo 
much  water  ;  but  it  may  be  built  for  lefs  than  a  third  part  of  the 
expence,  and  would  anfwer  very  well  where  the  depth  is  not  above 
a  hundred  feet. 

An  Hydromantic  Machine.  The  writers  on  optics  furnilh 
us  with  divers  hydromantic  machines,  veflels,  Sic. 

To  conflrud  an  hydromantic  machine,  by  rpeans  whereofan  image, 
or  objeft,  (hall  be  removed  out  of  the  light  of  the  {peculator,  and 
reflored  again,  at  pleafure,  without  altering  the  pofition,  either  of 
the  one  or  the  other.  Provide  two  veflels,  ABF,  CGLK  ( Plate 
13 ,fig.  3,);  the  uppermoft  filled  with  water,  and  fuftained  by  three 
little  pillars,  one  whereof,  B  C,  is  hollow,  and  furnilhed  with  a 
cock  B.  Let  the  lower  velfel  C  L  be  divided  by  a  partition  H  1, 
into  two  parts  ;  the  lower  whereof  may  be  opened,  or  clofed,  by 
means  of  a  cock  at  P. 

Upon  the  partition  place  an  image,  which  the  fpeflator  in  O  can¬ 
not  fee,  by  a  diredft  ray  G  L. 

If  now  the  cock  B  be  opened,  the  water  defending  into  the  cavity 
C  I,  the  ray  G  L  will  be  refrafted  from  the  perpendicular  G  R  to 
O  ;  fo  that  the  fpeefaror  will  now  fee  the  objedl  by  the  refradfed 
ray  O  G.  And  again,  Ihutting  the  cock  B,  and  opening  the  other 
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P,  the  water  will  defeend  into  rhe  lower  cavity  ML  ;  whence,  the 
refraction  ceafing,  no  ravs  will  now  come  from  the  objedt  to  the 
eye:  but,  Ihutting  rhe  cock  P  again,  and  opening  the  other  B,  die 
water  will  fill  the  cavity  again,  and  br:ng  the  ohjedi  in  fight  of  O 
afrefli. 

To  make  an  hydromantic  velfel,  which  Ihall  exhibit  the  images  of 
external  objedts,  as  if  fwimming  in  water.  Provide  a  cylindrical 
velfel  A  BC  D  (fig.  4,)  divided  into  two  cavities  by  a  glafs  E  F,  not 
perfectly  polifhed  :  in  G  apply  a  lens  convex  on  both  fides  ;  and  in 
H  incline  a  plain  mirror,  of  an  elliptic  figure,  under  an  angle  of  43°; 
and  let  I  H  and  H  G  be  fomething  lefs  than  the  diflancc  of  the 
focus  of  the  lens  G  ;  fo  that  the  place  of  the  images  of  an  ohjeCt 
radiating  through  the  fame  may  fall  within  the  cavity  of  the  upper 
veflel  :  let  the  inner  cavity  he  blackened,  and  the  upper  filled 
with  clear  water. 

If,  now,  the  veflel  be  difpofed  in  a  dark  place,  fo  as  the  lens  be 
turned  towards  an  objeCt  illuminated  by  the  fun,  it’s  image  will  be 
feen  as  fwimming  in  the  water. 

_  Hydrometer,  is  an  inftrupienf  wherewith  to  meafure  the  gra¬ 
vity,  denfity,  velocity,  force,  or  other  properties  of  water. 

That  wherewith  the  fpecific  gravity  of  water  is  determined,  is 
often  called  an  areometer,  or  watcr-poife. 

The  general  principle  on  which  the  conftrufli on  and  ufe  of  the 
hydrometer  depends,  has  been  ill  ultrated  under  the  article  ■fpecific 
gravity  :  for  it  has  there  been  Ihewn,  that  a  body  fpecifically 
lighter  than  feveral  fluids  will  ferve  to  find  out  their  fpecific  gravi¬ 
ties  ;  becaufe  it  will  fink  deepeft  in  the  fluid  whofe  fpecific  gravity 
is  the  leaft.  Thus,  let  AB,  Plate  123,  (fig.  25,)  be  a  fmall  even 
glals  tube,  hermetically  fealed,  having  a  fcale  of  equal  divifions 
marked  upon  it,  with  a  hollow  ball  of  about  an  inch  in  diameter  at 
bottom,  and  a  fmallcr  ball  C  under  it,  communicating  with  the  firft. 
Into  the  little  ball  put  mercury  or  fmall  {hot,  before  the  tube  be 
fealed,  fo  that  it  may  fink  in  water  below  the  ball,  and  Rand  upright, 
the  divifions  on  the  Rem  fliewing  how  far  it  finks.  If  this  inliru- 
meqt  be  dipped  into  common  water  and  link  to  D,  it  will  fink  onlv 
to  E  in  fait  water ;  but  in  Port  wine  it  will  fink  to  F,  and  in  brandy 
under  proof,  it  will  perhaps  fink  to  B.  It  is  evident  that  an  hydro¬ 
meter  of  this  kind  will  only  Ihew  that  one  liquid  is  fpecifically  hea¬ 
vier  than  another  ;  but  the  true  fpecific  weight  of  any  liquid  cannot 
be  determined  without  a  calculation  for  this  particular  infirumenf, 
the  tube  of  which  fhould  be  truly  cylindric,  and  not  tapering  as  they 
commonly  are.  Bcfides,  thefe  inftruments  will  not  ferve  for  fluids, 
whofe  dtnfities  are  confiderably  different.  With  a  view  of  reme¬ 
dying  thefe  and  fome  other  inconveniences,  Mr.  Clarke  conftruCted 
a  new  hydrometer,  fo.  the  ufe  of  dealers  in  brandy  and  fpirits,  that 
they  might  be  able  fo  determine,  by  infpeCtion,  whether  any  fpiritu- 
ous  liquor  be  proof,  above  proof,  or  under  proof,  and  exaCtly  in 
what  degrees.  This  inflrument  is  made  of  copper,  becaufe  ivory 
imbibes  lpirituous  liquors,  and  glafs  is  apt  to  bre.-k.  It  confilts  of 
a  brafs  wire  about  one  fourth  of  an  inch  thick,  parting  through  and 
folde'-ed  into  the  copper  ball  B  b,  (fee  fig.  26, j.  The  upper  part  of 
the  wire  is  filed  flat  on  one  fide  for  the  Rem  of  the  hydrometer,  and 
marked  at  on,  to  which  divifion  it  exa&ly  finks  in  proof-fpirits. 

1  here  aretwo  other  marks  A  and  B  ;  the  one  flitwing  that  the  liquor 
is  one  tenth  above  proof,  when  the  inflrument  links  to  A,  and  the 
other  indicating  one  tenth  under  proof  when  it  emerges  to  B  ;  a 
brals  weight,  as  C,  having  been  previoufiy  ferewed  on  to  the  bottom 
of  c.  T  here  is  a  great  variety  of  weights  of  different  fizes,  as  K, 
&c.  adapted  to  liquors  that  differ  more  than  one  tenth  from  proof, 
and  for  determining  the  fpecific  gravities  of  all  fuch  liquors  as  oc¬ 
cur  in  trade,  as  well  as  for  fliewing  the  fpecific  gravities  of  all  fluids 
quite  to  common  w'ater.  The  round  part  of  the  wire  above  the 
ball  may  be  marked  acrofs,  as  in  fig.  27  ;  10  that  -with  the  weight  as 
C,  which  fits  the  inflrument  for  the  trial  of  river  water,  in  which 
it  finks  toRW,  it  may  ferve  for  wines  or  other  waters  :  thus  in 
fpring  w’ater  it  will  fink  to  bP  ;  in  mineral  w'ater  to  M  I  ;  in  lea- 
water  to  SE  ;  and  in  thg  water  of  fait  fprings  to  SA:  and  the 
marks  br,  ra,po ,  one,  denote  the  divifions  to  w'hich  the  inftru- 
ment  defeends  in  Briflol  water,  rain  W'ater,  Port  w'ine,  and  Moun¬ 
tain  w'ine,  refpeCtively. 

Dr.  Defaguliers  contrived  an  hydrometer,  for  determining  the  fpe¬ 
cific  gravities  of  different  waters  to  fuch  a  degree  of  nicety,  that  it 
w'ould  fhew  when  one  kind  of  water  was  but  one  forty  thoufandth 
part  heavier  than  another.  This  inflrument  (fee fig.  28,)  coniifls  of 
CBi,  a  hollow  glafs  ball  of  about  three  inched  in  diameter,  with, 
a  fmall  ball  under  it  of  about  an  inch  in  diameter.  To  a  Ihort  neck 
at  C  there  is  fixed  a  brafs  head,  with  a  fine  ferew,  into  which  the 
piece  C  c  is  to  be  ferewed  ;  and  this  piece  is  joined  to  a  wire  C  A, 
about  one  fortieth  part  of  an  inch  in  diameter,  and  ten  inches  long, 
which  is  divided  into  inches,  and  tenths  of  inches.  Having  put  a 
certain  quantity  of  fmall  (hot  intotheball  B,  fo  that  when  the  head 
C  c ,  w'ith  it’s  w  ire  C  A,  is  ferewed  on,  it  Ihall  fink  as  far  as  D,  e.  g. 
five  inches,  in  ri  veror  foft  fpring  water,  we  may  know  by  oblerving 
how  far  this  hydrometer  links  lower  in  one  kind  of  water  than  another, 
their  different  fpecific  gravity  to  a  forty  thoufandth  part,  which 
correfponds  with  one  tenth  of  an  inch  marked  on  the  Rem  AC. 
For  let  the  hydrometer  ft  oat  in  water  in  the  jar  I  K  L  M,  and  the 
furface  of  the  water  cut  the  Rem  at  D,  a  grain  weight  laid  on  the 
Rem  at  A,  will  caufe  the  inflrument  to  link,  till  the  mark  D  of  the 
ftern  fettles  one  inch  under  the  furface  ;  and  therefore  ,  a  grain  de- 
preffes  it  an  inch.  The  hydrometer  weighs  four  thoufand  grains, 
and  every  inch  of  the  graduated  wire  weighs  ten  grains  ;  and,  there¬ 
fore,  the  part  of  it  D  C  B  b  c  D  muff  weigh  three  thouland  nine  hun¬ 
dred  and  fifty  grains.  But  it  is  known  from  the  principles  of Jpccific 
gravity,  that  a  bulk  of  water  equal  to  DCBHD  the  immerkd 
part,  weighs  juft  as  much  as  the  whole  hydrometer,  or  lour  tlioufand 
grains:  and,  therefore,  this  initrument  lerves  to  compare  together 
the  different  bulks  of  four  thoufand  grains  of  water,  according  to 

their 


their  different  fpccific  gravities  :  and  fince  the  w hole  inftrument  is 
funk  an  inch  by  the  weight  of  one  grain,  and  the  initrument  w  ill 
Hand  at  one  tenth  of  an  inch,  the  difference  indicated  by  it ■  pa¬ 

ters  in  which  it  floats,  it  is  evident  that  it  will  dilhnguifh  the  tenth 
of  a  grain  in  four  thoufand,  or  the  forty  thousandth  part  of  the. 
whole  bulk  of  water.  By  altering  the  quantity  of  fhot  in  the  ball 
The  inflrumcnt  may  be  prepared  for  the  comparison  of  any  othei  two 
liquors  that  are  nearly  of  the  fame  fpecific  gravny. 

This  mlfrunient  is  capable  of  hill  greater  exatftnefs,  by  making 
the  item  of  a  fiat  thin  flip  of  brafs  or  of  heel,  bv  which  means  we 
increafe  the  furface  without  diminifinng  the  folidity  :  on  one  fide 
of  this  Item  maybe  feveral  marks  denoting  the  depths  to  which  the 
inllrument  would  fink  in  various  forts  of  water,  as  rain  water,  river 
water,  &c.  and  on  the  other  fide  may  be  the  divifions  to  which  it 
would  fink  in  lighter  fluids,  as  hot- bath  water,  Briftol  water,  Fort 
wfine,  &c.  but  in  determining  the  ifrength  of  fpirituous  liquors,  a 

cylindric  item  is  belt.  •  ,  ,  . 

;  Mr.  Quin  has  lately  eonftrucled  a n  hydrometer,  recommended  by 
many  dilullers,  &c.  on  account  of  it’s  accuracy,  which  requires  only 
eighteen  weights  ufed  cn  the  top  of  the  inllrument,  to  (hew  all  the 
under  and  over  proofs  to  the  certainty  of  one  point  in  a  hundred 
gallons,  from  proof  to  feventy  gallons  to  one  hundred  over  proof, 
and  to  fifty  gallons  in  a  hundred  under  proof,  which  w-ould  require 
nine  hundred  and  fixty-eight  weights,  belides  forty-five  air  weights, 
according  to  the  old  conftrudlion  of  Clarke’s  hydrometers.  1  he 
weights  are  numbered  10,  n,  12,  13,  14,  15,  16,  17,  18,  19,  20, 
30,  40,  50,  100,  200,  300,  600  grains.  He  has  alio  formed  a  table 
ihewing  the  degrees  of  the  thermometer,  and  the  number  of  grains 
eorrefponding  with  each  degree  ;  the  number  of  grains  required  for 
each  Ifrength  ,  the  over  proofs,  or  the  quantity  of  water  neceliary  to 
reduce  one  hundred  gallons  of  fpirit  to  proof,  with  the  former  man¬ 
ner  of  expreffing  the  feveral  preparations,  as  one  to  two,  one  to 
three,  kc.  and  likewife  the  under  proofs.  .  ' 

There  is  one  circumftance,  which  deferves  particular  attention 
in  the  conftru&ion  and  graduation  of  hydrometers  for  determining 
the  precife  ftrength  of  different  brandies,  and  other  fpirituous  li¬ 
quors.  M.  Reaumur,  in  making  his  fpirit  thermometers,  difeovered, 
that  when  nidified  fpirit  and  water,  or  phlegm,  theother  conftituent 
part  of  brandy,  are  mixed  together,  there  appears  to  be  a  mutual 
penetration  of  the  two  liquors,  and  not  merely  juxtapofition  of  parts ; 
fo  that  a  part  of  the  one  fluid  feems  to  be  received  into  the  pores  of 
the  other  •  thus,  e.  g.  if  a  pint  of  rectified  fpirit  be  added  to  a  pint  of 
water  the  mixture  will  be  fenlibly  lefs  than  a  quart.  The  vari- 
ations’hereby  produced  in  the  bulk  of  the  mixed  fluid,  render  the 
hydrometer,  when  graduated  in  the  ufual  way,  by  equal  divifions,  an 
erroneous  meafure  of  it’s  ftrength  ;  becaufe  the  fpecific  gravity  of 
the  compound  is  found  not  to  correfpond  to  the  mean  gravity  of  the . 
two  ingredients.  M.  Montigny  conitruded  a  fcale  for  this  inftru- 
ment  in  the  manner  before  fuggefted  by  Dr.  Lewis,  on  aduaf  ob¬ 
servation  of  the  linking  or  riling  of  the  hydrometer  in  various  mix¬ 
tures  of  alcohol  and  water,  made  in  certain  known  proportions. 

M.  de  Luc  has  lately  publifhed  a  fcheme  of  the  conftrudion  of 
a  comparable  hydrometer,  fo  that  a  workman  after  having  conftruded 
one  after  his  principles,  may  make  all  others  fimilar  to  each  other, 
and  capable  of  indicating  the  fame  degree  on  the  fcale,  when  im- 
merfed  in  the  fame  liquor  of  the  fame  temperature. 

For  thispurpofe  he  propofes  to  ufe  an  hydrometer  of  the  common 
conftrudlion,  fuch  as  is  reprefented  in  fig.  29,  made  of  flint  glafs  ; 
becaufe  glafs  is  a  fubftance  which  undergoes  the  leaft  change  of  bulk 
by  heat,  and  it’s  changes  are  the  mod  regular.  The  ball  a  fhould 
be  one  anda  half  inch  in  diameter,  with  which  fliould  communicate 
a  fmall  hollow  cylinder  b,  containing  fuch  a  quantity  of  quickfilver 
for  a  ballaft,  that  the  inftrument  may  fink  nearly  to  the  top  in  the 
moll  fpirituous  liquor,  made  as  hot  as  poflible.  To  the  ball  a  is 
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comeiited  a  thin  brafs  tube  filvered  over,  or  a  filver  tube  c  c,  made 
perfectly  cylindrical,  by  drawing  it  through  a  hole.  This  tube,  or 


branch,  as  he  calls  it,  fhould  be  long  enough  to  admit  the  immerlion 
of  a  fmall  part  of  it  in  the  lefs  fpirituous  liquors,  e.g.  wine  reduced 
to  congelation.  In  order  to  determine  a  ftandard  tor  the  conftruc- 
tion  of  the  fcale  of  this  inftrument,  he  forms  a  weak  fpirit  of  wine, 
by  mixing  one  part  of  water  with  fix  parts  offuchfpirits  of  wine  as 
fire  gun-powder, or  linen  fteeped  in  them.  He  alfo  finds  the  fpecific 
gravity  of  this  mixture,  at  the  temperature  of  fifty-four  and  a  half 
of  Fahrenheit’s  thermometer,  by  a  nice  bydrollatical  balance. 
Having  dipped  the  hydrometer  into  this  fpirit  of  frine,  at  the  fixed 
temperature,  he  marks  upon  it’s  branch  or  llem  with  a  thread,  the 
point  to  which  it  finks  j  then  preparing  a  fort  of  brandy  ftronger  than 
rhe  common,  by  mixing  three  parts  ot  water  with  leven  parts  of  this 
fame  fpirit  of  wune,  he  determines  the  point  on  the  Item  to  which 
the  inftrument  would  fink  in  it  at  the  fame  temperature  ;  and  marks 
it  wdtha  thread.  Thele  points,  viz.  45  and  15  in  the  figure,  are 
the  fixed  points  of  the  hydrometer.  The  interval  between  them  may 
be  divided  into  thirty  equal  parts,  each  of  which  will  reprei'enf  one 
thirtieth  part  of  the  total  efled  of  the  fuperadded  water,  or  the 
fpecific  gravity  of  the  liquor.  This  fundamental  interval  in  inftru- 
ments  for  common  ufe  may  be  divided  into  fifteen  parts,  which  will 
then  be  double  degrees,  in  order  to  find  a  convenient  place  for  the 
o  of  this  fcale,  iVl.  De  Luc  propofes  to  reduce  one  of  the  wines  of 
which  brandy  is  commonly  made,  tothe  temperature  of  waterin  ice, 
and  dipping  the  hydrojneter  in  it,  to  obferve  how  much  higher  it 
will  ftand  than  the  interior  fixed  point.  This  excefs  of  emerfion, 
compared  with  the  fundamental  fcale,  and  reduced  to  the  neareft 
number  of  degrees  which  will  be  an  aliquot  part  of  it,  will  be  a  pro¬ 
portional  quantity  invariably  fixed,  to  be  added  to  the  fcale  below 
the  inferior  fixed  point,  for  determining  the  place  ofo,  e.  g.  let  this 
excefs  of  emerfion  be  about  150,  or  halt  the  fundamental  fcale  ;  then 
one  fhould  conftantly  add  half  the  fundamental  diftance  below  the 
inferior  fixed  point,  and  thence  begin  to  count  the  degrees:  fothat 
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o  would  be  at  the  bottom  of  the  whole  fcale,  the  inferior  fixedpoint 
would  be  at  150,  the  fuperior  at  450,  and  the  fcale  could  be  pro¬ 
longed  at  the  top  as  much  as  may  be  necelfary  for  the  effays  ot  the 
molt  fpirituous  liquors.  Another  fcale  may  be  applied  on  the  op- 
polite  fide  of  the  Item,  for  trying  merely  the  fpecific  gravity  of  the 
liquids  in  which  the  hydrometer  may  be  dipped.  1  he  particular 
fixed  points  of  this  fcale,  e.  g.  d  d,  may  be  taken  in  any  two  li¬ 
quids,  whofe  fpecific  gravities,  tried  by  the  hydroftatic  balance,  fhall 
have  a  convenient  relation,  and  the  fpace  between  thofe  two  points 
will  be  divided  into  a  convenient  number  of  equal  parts.  For  the 
correction  on  account  of  the  differences  of  hear,  M.  De  Luc  would 
take  a  liquor  of  mean  fpirituofity,  e.  g.  a  mixture  of  one  part  of 
water,  and  feven  parts  ot  the  fpirits  of  wine  determined  by  the  hy¬ 
droftatic  balance  ;  reduce  this  liquor  to  the  temperature  of  450  of 
Fahrenheit  ;  plunge  into  it  the  hydrometer  already  graduated,  and 
obferve  the  point  to  which  it  links  ;  he  propofes  afterwards  to  heat 
the  liquor  to  65°,  and  then  to  obferve  the  finking  of  the  inftrument. 
From  this  obfervation  a  table  might  eaiily  be  formed,  in  which  wc 
migfct  exprefs,  in  degrees  of  the  hydrometer,,  the  efleds  of  the  dif¬ 
ferences  of  heat  eorrefponding  to  each  degree  of  the  thermometer, 
beginning  from  a  fixed  point  :  or,  a  particular  fcale  might  be  pre¬ 
pared  for  experiments  of  this  nature,  by  changing  the  number  of 
degrees  contained  between  the  fixed  points,  in  order  to  eftablifh  an 
ealy  proportion  between  them  and  the  degrees  of  the  areometer  ; 
and  thus  the  correction  might  be  made  without  tables.  If  an  hy¬ 
drometer  of  this  kind  were  tome  into  general  ufe,  the  police  of  the 
places  in  which  the  trade  of  fpirituous  liquors  is  carried  on,  might 
take  cognizance  of  it  ;  and  keep  the  public  ftandard  of  the  hydro¬ 
meter  or  areometer,  as  they  keep,  the  ltandards  of  weights  and  mea- 
fures. 


Hydrostatic  Balance,  is  a  kind  of  balance  contrived  for  the 
ealy  and  exad  finding  tfie  fpecific  gravities  ot  bodies,  both  liquid 
and  folid.  See  the  article  Ba  lanCe,  hydrofiatical,  where. a  full  de- 
feription  of  it  is  given,  with  proper  references  to  the  plate. 


Hydrostatic  Bellows,  is  a  machine  for  demonftrating  the 
upward  preffure  of  fluids,  confifting  of  two  thick  oval  boards  A, 
[Plate  13,  fig.  9J  each  about  fixteen  inches  broad,  and  eighteen 
inches  long,  covered  with  leather,  to  open  and  fhut  like  a  common- 
bellows,  but  wdthout  valves,  only  a  pipe  B,  about  three  feet  high,  is 
fixed  into  the  bellows  at  e  ;  let  water  be  poured  into  the  pipe  at  Cf. 
which  will  run  into  the  bellows,  and  feparate  the  boards  a  little. 
Then  lay  three  weights  bed,  each  weighing  a  hundred  pounds* 
upon  the  upper  board  ;  and  pour  more  water  into  the  pipe  B,  which 
will  run  into  the  bellows,  and  raifeupthe  board  with  all  the  weights, 
upon  it  ;  and  if  the  pipe  be  kept  full  until  the  weights  are  railed  as 
high  as  the  leather,  which  covers  the  bellows,  will  allow,  the  water 
will  remain  in  the  pipe,  and  fupport  all' the  weights  upon  it  ;  even 
though  it  fhould  weigh  no  more  than  a  quarter  ot  a  pound,  and  thefe 
three  hundred  pounds  -T  nor  will  all  their  force  be  able  to  caufe  them- 
to  defeend  and  force  the  water  out  of  the  top  of  the  pipe.  The  rea- 
fon  of  this  will  appear,  if  we  conlider  that  if  a  hole  be  made  in  the 
upper  board,  and  a  tube  be  put  into  it,  the  water  will  rife  in.  the 
tube  to  the  fame  height  as  it  rifes  in  {he  pipe  ;  and  would  rife  ashigh 
byfupplying  the  pipe  in  as  many  tubes  as  tire  board  could  contain 
holes.  Now,  fuppofe  only  one  hole  to  be  made  in  any  part  of  the 
board,  of  an  equal  diameter  with  the  bore  of'  the  pipe  B,  and  that 
the  pipe  holds  jult  a  quarter  of  a  pound  of  water  ;  if  a  perfon  puts 
his  finger  upon  the  hole,  and  the  pipe  be  filled  with  water,  he  will 
find  his  finger  to  be  prelfed  upward  with  a  force  equal  to  that  of  a 
quarter  of  a  pound.  As  the  lame  preffure.  is  equal  upon  all  equal 
parts  of  the  board,  each  part,  whole  area  is  equal  to  the  area  of  the 
whole,  will  be  puffed  upward,  with  a  force  equal  to  that  of  a  quar¬ 
ter  of  a  pound  ;  the  fum  of  all  wffichprelfuresagainft  the  under  fide 
of  an  oval  board,  fixteen  inches  broad,  and  eighteen  inches  long,, 
will  amount  to  three  hundred  pounds ;  and,  therefore,  fo  much 
weight  -will  be  railed  up  and  fupported  by  a  quarter  of  a  pound  of 
water  in  the  pipe.  Hence  if  a  man  Hands  upon  the  upper  board, 
and  blows  into  the  bellows  through  the  pipe  B,  he  will  raiie  himfelf 
upon  the  board  ;  and  the  fmaller  the  bore  of  the  pipe  is,  the  eafier 
he  w  ill  be  able  to  raife  himfelf  ;  and  then  by  putting  his  finger  upon 
the  top  of  the  pipe,  he  can  fupport  himfelf  as  long  as  he  pleales  ; 
provided  that  the  bellows  be  air-tight.  Mr.  Fergulon  has  delcribeti 
another  machine,  wffich  may  be  fubifituted  inllcad  of  this  common 
hydrojlatical  bellows  ;  ABCD,  fig.  10,  is  an  oblong  fquare  box,  in 
one  end  of  which  is  a  round  groove,  as  at  a,  from  top  to  bottom,  for 
receiving  the  upright  glafs  tube  I,  w'hich  is  bent  to  a  right  angle  at 
the  lower  end  as  at  i,  in  fig.  11,  and  to  that  part  is  tied  the  end  of  a 
large  bladder  K,  which  lies  in  the  bottom  of  the  box.  Over  this 
bladder  is  laid  the  moveable  board  L,> fig.  10  and  12,  in  which  is 
fixed  an  upright  wireM  ;  and  leaden  weights  N  N,  to  the  amount 
of  fixteen  pounds,  with  holes  in  their  middle,  are  put  upon  the  wire 
over  the  board,  and  prefs  upon  it  with  all  their  force.  The  crofs 
bar^>  is  then  put  on  to  fecure  the  tube  from  falling,  and  keep  it  in. 
an  upright  pofition  ;  and  then  the  piece  LFG  is  io  be  put  on,  the’ 
part  G  Hiding  tight  into  the  dove-tailed  groove  H,  to  keep  the 
weights  N  N  horizontal,  and  the  wire  M  upright,  which  is  received 
inhfa  round  hole  e,  in  the  part  E  F.  There  are  four  upright  pins 
in  the  four  corners  of  the  box  within,  each  almoft  an  inch  long,  for 
the  board  L  to  reft  upon,  in  order  to  keep  it  from  prclling  the  lides. 
of  the  bladder  below  it  clofe  together  at  hrft.  The  whole  machine 
being  thus  put  together,  pour  water  into  the  tube  at  top,  and  the 
water  will  run  dow-n  the  tube  into  theffladder  below  the  board,  and 
after  the  bladder  has  been  filled  up  to  the  board,  continue  pouring 
water  into  the  tube,  and  the  upward  preffure  of  the  bladder  willraile 
the  board  with  all  the  weight  upon  it,  even  though  the  bore  of  the 
tube  fhould  be  fo  fmall,  that  lets  than  an  ounce  of  water  w  ould  fill 
it. 
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Bradford’s  Hydrostatical  Instrument,  is  a  new  in¬ 
vention  for  weighing  money,  and  difcovering  it’s  defed  either  of 
weight  or  purity. 

It  confifts  of  a  thin  flat  brafs  ruler,  about  half  a  foot  long  :  on 
each  fide  of  which  are  two  graduated  lines,  thofe  on  the  upper  fide 
marked  A  and  W,  (Plate  13 ,fig.  13,  N°  I,)  and  thofe  on  the  under 
fide  B  and  W,  ibid.  N°  2.  There  are  alfo  a  (mail  chain  and  pin¬ 
cers,  wherein  to  fix  the  piece  of  money  intended  to  be  weighed  and 
proved,  together  with  two  pair  of  center  pins,  marked  A  and  B, 
ibid.  N°  2  and  3,  being  the  points  of  fufpenfion  of  the  rod  when 
ufed  ;  whereofthe  former  pair  A  are  to  be  ufed  for  proving  all 
pieces  of  gold  under  thirty-fix  (hillings  value  ;  and  the  other  pair, 
marked  B,  for  all  pieces  from  thirty-fix  (hillings  to  feventy-two 
{hillings,  or  three  pounds  twelve  (hillings.  Laftl y,  there  is  a  Aiding 
piece,  or  index  C,  ibid.  N°  3,  by  the  motion  of  which  backward 
or  forward,  until  the  pointof  equilibrium  is  difeovered,  the  value  of 
any  piece  fulpended  in  the  pincers  is  found  upon  the  graduated  lines 
already  mentioned.  Of  thefe  lines  thofe  marked  A  and  B  are  called 
Hatical  lines,  as  being  calculated  for  weighing  the  piece  in  air  ;  and 
thofe  marked  W  W,  are  called  hydrojiatical  lines,  as  ferving  to  point 
out  the  alloy  or  adulteration  of  the  piece  ■weighed.  A  whole  divifion 
on  each  line  is  equal  to  the  weight  or  value  of  one  (hilling  in  gold  ; 
a  half  divifion  to  fix-pence,  and  a  quarter  divifion  to  three-pence. 

To  prove  a  guinea:  firfi  fufpend  it  in  the  pincers,  and  then  pla¬ 
cing  the  infide  of  the  Aiding  piece  C  to  twenty-one  on  the  line  A 
on  the  upper  fide  of  the  ruler,  which  mufl  move  freely  on  the  cen¬ 
ter  pin  marked  A,  and  if  the  guinea  and  Aiding  piece  exactly  ba¬ 
lance  each  other,  the  guinea  is  full  weight ;  if  not,  move  the  Aider 
backwards  or  forwards  until  they  equiponderate  ;  when  the  divifion 
cut  by  the  infide  of  the  Aider  is  the  true  weight  of  the  gold  ;  and  if 
it  refts,  forinfiance,  at  twenty  and  a  half,  then  the  guinea  weighs 
only  twenty  fliillings  and  fix-pence.  In  the  next  place,  to  prove 
the  alloy  of  this  piece,  let  thefliderbe  brought  to  the  divifion  twenty 
and  a  half,  upon  the  hydrojiatical line  marked  W,  for  whatever  di¬ 
vifion  is  cut  by  the  Aider  in  weighing  on  the  Aatical  line,  it  muft  be 
placed  at  the  fame  on  the  hydrojiatical  line  adjoining.  Then  let  the 
piece,  together  with  the  pincers,  and  the  brafs  link  whereon  it  is 
fufpended,  be  immerfed  in  water  (ibid.  N°  3,)  as  far  as  the  notch  on 
the  faid  link  ;  -if  then  the  inflrument  affsin  equilibrio,  or  the  piece 
fink  deeper  in  the  water,  the  guinea  is  fiandard  gold  ;  but  if  the  Aider 
muft  be  moved  farther  backward  before  it  will  equiponderate,  the 
guinea  is  adulterated.  If  it  is  alloyed  with  filver,  allow  two  Aril- 
lings  for  every  penny  it  wants  in  the  hydrojiatical  weight ;  and  then 
if  the  numberof  p^nce  the  piece  is  deficient  in  weight hydrojlatically , 
■when  doubled,  exceed  the  number  of  ftiillings  it  weighs  ftatically,  it 
may  be  concluded  to  be  adulterated  with  fome  bafer  metal  than  fil¬ 
ver.  However,  a  more  fpeedy  method  of  difcovering  whether  a 
piece  of  gold  be  adulterated  or  not,  without  moving  the  Aider  more 
than  once,  is  this  :  when  the  piece  is  weighed  ftatically,  bring  the 
Aider  to  the  divifion  on  the  hydrojiatical  line  exprefling  it’s  weight ; 
and  immerfing  the  piece  and  pincers  as  before,  fo  that  the  furfaceof 
the  water-maybeexa&lyatthe  mark  on  the  long  link,  if  the  inftru- 
ment  does  not  then  equiponderate,  gently  lower  the  hand  that  holds 
the  fluid,  until  the  inftrument  comes  to  an  equilibrium  ;  at  which 
time,  if  the  guinea  be  a  counterfeit,  great  part  of  the  pincers  will 
appear  above  the  water  ;  if  a  36*.  piece  be  tried,  not  only  the  pin¬ 
cers,  but  a  fmall  part  of  the  coin,  will  appear  above  the  furface,  if 
the  piece  be  counterfeit.  This  laft  method  is  fufficiently  near  the 
truth  for  common  pra£tice. 

If  there  is  occafion  to  weigh  and  prove  a  very  fmall  piece  of  gold, 
as  a  2s.  3 d.  4 r.  6 d.  Sec.  the  method  is,  to  put  the  faid  pieces  in 
the  pincers,  with  fome  other  piece  that  has  been  approved  before  ; 
by  which  means  the  weight  and  alloy  of  the  fmall  piece  may  be  eafily 
difeovered,  as  above.  If  the  piece  be  above  36*.  the  Aider  is  to  be 
placed  according  to  the  divifions  of  the  ftatical  and  hydrojiatical  lines 
on  the  under  fide  of  the  inftrument,  which  are  fitted  to  theltandard 
of  the  mint ;  by  which  a  guinea  weighs  129  grains. 

The  Persian  Wheel,  is  that  reprefented  in  Plate  23,  Jig.  17, 
with  which  water  mayberaifed  by  means  of  a  ftream  A  B  turning  a 
■wheel  C  D  E,  according  to  the  order  of  the  letters,  with  buckets  a, 
a,  a,  a,  Sc c.  hung  upon  the  wheel  by'ftrong  pins  b,  b,  b,  b,  &c. 
fixed  in  the  fifip  of  the  rim  :  but  the  wheel  muft  be  made  as  high  as 
the  water  is  intended  to  be  raifed  above  the  level  of  that  part  of  the 
ftream  in  which  the  wheel  is  placed.  As  the  wheel  turns,  the  buckets 
on  the  right  hand  go  down  into  the  water,  and  are  thereby  filled, 
and  go  up  full  on  the  left  hand,  until  they  come  to  the  top  at  K  ; 
where  they  ftrike  againftthe  end  n  of  the  fixed  trough  M,  and  are 
thereby  overfet,  and  empty  the  water  into  the  trough  ;  from  which 
it  may  be  conveyed  in  pipes  to  the  place  which  it  is  defigned  for  : 
and  as  each  bucket  gets  over  the  trough,  it  falls  into  a  perpendicular 
pofition  again,  and  goes  down  empty,  until  it  comes  to  the  water  at 
A,  where  it  is  filled  as  before.  On  each  bucket  is  a  fpring  r,  which 
going  over  the  top  or  crown  of  the  bar  m,  (fixed  to  the  trough  M) 
raifes  the  bottom  of  the  bucket  above  the  level  of  it’s  mouth,  and  fo 
Caufes  it  to  empty  all  it’s  water  into  the  trough. 

Sometimes  this  wheel  is  made  to  raife  water  no  higher  than  it’s 
axis  ;  and  then  inftead  of  buckets  hung  upon  it,  it’s  (pokes  C ,d,e, 
f,  g,  h,  are  made  of  a  bent  form,  and  hollow  within;  thefe  holldws 
opening  into  the  holes  C,  D,E,  F,  in  the  outfide  of  the  wheel,  and 
alfo  into  thofe  at  O  in  the  box  N  upon  the  axis.  So  that,  as  the 
holes  C,  D,  &c.  dip  into  the  water,  it  runs  into  them  ;  and  as  the 
wheel  turns,  the  water  rifes  in  the  hollow  fpokes,  c,  d,  &c.  and  runs 
out  in  a  ftream  P  from  the  holes  at  O,  and  tails  into  the  trough  Qj 
from  whence  it  is  conveyed  by  pipes.  And  this  is  a  very  ea(y  wayot 
Tailing  water,  becaufe  the. engine  requires  neither  men  nor  horles  to 
turn  it.  See  Overflowing  of  land. 
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Center  of  Pressure,  is  that  point  of  any  plane  to  which,  if  the 
total  prejjiire  were  applied,  it’s  effect  upon  the  plane  would  be  the 
(amc  as  when  it  was  (Attributed  unequally  over  the  whole  ;  or,  it  is 
that  point  in  which  the  whole preJJ'ure  may  be  conceived  to  be  united  ; 
or,  it  is  that  point  to  which,  if  a  force  were  applied  equal  to  the 
loXaXprrjJure,  but  with  a  contrary  direction,  it  would  exadfly  balance 
or  reftrain  the  effedt  of  the  preJJ'ure.  Thus  if  abed,  ( Plate  1 13, 
Jig.  2,)  be  a  veffel  of  water,  and  the  fide  a  c  be  prefied  upon  with  a 
force  equivalent  to  twenty  pounds  of  water,  this  force  is  unequally 
diftributed  over  a  c ;  for  the  parts  near  a  are  lefs  prefied  than  thofe 
near  c,  which  are  at  a  greater  depth  ;  and,  therefore,  the  efforts  of 
all  the  particular  prejj'ures  are  united  in  fome  point  z,  which  is  nearer 
toe  than  to  a;  and  that  point  z  may  be  called  the  center  of  prejjure  : 
if  to  that  point  a  force  equivalent  to  twenty  pounds  weight  be  ap¬ 
plied,  it  will  aftedt  the  plane  a  c  in  the  fame  manner  as  by  the prefi- 
Jure  of  the  water  diftributed  unequally  over  tile  whole  ;  and  if  to  the 
(amc  point  we  apply  the  fame  force  with  a  contrary  direction  to  that 
of  the  pi  efface  of  the  water,  the  force  and  preffure  will  balance  each 
other,  and  by  contrary  endeavours  deftroy  each  other’s  effects.  Sup- 
pofe  at  za  cord  zpw  were  fixed,  which  pafling  over  the  pulley/), 
has  a  weight  of  twenty  pounds  annexed  to  it,  and  that  the  part  of 
the  cord  z  p  were  perpendicular  to  a  c,  the  effort  of  the  weight  w  is 
equal,  and  it’s  direction  contrary  to  that  of  the  prejjure  of  the  water. 
Now  if  z  be  the  center  of  preJJ'ure,  thefe  two  powers  will  be  in  equi- 
librio,  and  mutually  defeat  each  other’s  endeavours.  Mr.  Cotes  has 
inveftigated  a  general  rule  for  finding  this  center  in  the  following 
manner  :  If  any  plane,  w'hich  happens  to  be  propofecl,  be  produced 
till  it  interfedts  the  upper  furface  of  the  water  produced,  if  need  be, 
and  the  line  which  is  the  common  fedtion  of  the  two  planes  be  made 
an  axis  of  fufpenfion  ;  the  center  of  ojcillution,  ox  percuffion  of  the 
plane,  as  it  is  fuppofed  to  revolve  about  that  axis,  will  be  the  center 
of  prejjure  required.  Then  if  a  c,  (fig.  3,)  reprefents  the  plane  pro¬ 
pped,  let  it  be  produced  till  it  cuts  the  plane  g  b  in  d ;  now  if  d  be 
made  the  axis  of  fufpenfion  of  the  plane  a  c,  the  center  of  percuffion 
of  the  plane  a  c  revolving  about  d,  will  be  the  center  of  prejjure  upon 
the  fame  plane.  For  if  the  percufii  ve  forces  of  every  point  of  a  c  be 
as  the  prejj'ures  exercifed  upon  thofe  points,  then  the  center  of  per¬ 
cuffion  muft  be  the  fame  with  the  center  of  prejjure ;  and  that  the 
force  of  percuffion  is  every  where  as  the  preJJ'ure  of  the  water,  may 
be  thus  proved.  The  percuflive  force  of  any  point,  as  b,  is  as  the 
velocity  of  that  point,  and  the  velocity  is  as  the  diftance  b  d  of  the 
point  from  the  ax*s  of  motion  ;  fo  the  percuflive  force  of  a  is  as  a  d , 
ofcasrrf;  fince  then  the  percuflive  forces  of  a,  b,  c,  are  as  the  lines 
da,db ,  dc,  and  thefe  lines  are  as  the  lines  e  a,  fib,  gc,  perpendicu¬ 
lar  to  the  furface  of  the  water,  and  thefe  laft  lines  are  as  the  prejj'ures 
upon  a,  b,  2nd  c,  it  follows,  th'at  the  percuflive  forces,  taking  the 
interfedlion  d  for  the  axis  of  fufpenfion  or  motion,  are  refpediively 
as  the  prejjures  upon  the  fame  points  ;  therefore  the  center  of  percuf¬ 
fion  or  oicillation  is  the  fame  with  the  center  of  preffure. 

Common- Sucking  Pump,  w  hich  confifts  of  a  pipe  open  at  both 
ends,  in  which  is  a  moveable  pifton,  bucket,  or  fucker,  as  bigas 
the  bore  of  the  pipe  in  that  part  wherein  it  works,  and  leathered 
round  fo  as  to  fit  the  bore  exa&ly  ;  and  may  be  moved  up  and  down, 
w'ithout  admitting  any  air  to  come  between  it  and  the  pipe  or  pump 
barrel.  There  are  feveral  kinds  of  buckets :  the  moft  Ample  of  all, 
which  is  commonly  ufed  for  ordinary  pumps,  confifts  of  a  cylindric 
piece  of  wood,  whofe  diameter  is  fomewhat  lefs  than  the  bore  of  the 
barrel,  that  it  may  move  in  it  freely,  having  a  hole  quite  through 
the  middle  of  it.  Upon  the  top  of  this  there  is  an  iron  piece  fas¬ 
tened  to  a  rod  of  iron  or  wood,  which  goes  quite  to  the  top  of  the 
pump,  and  by  means  of  which  the  motion  is  given  to  the  bucket. 
Near  the  top  of  the  cylindric  w'ood,  there  is  a  leather  ring  fattened 
round  it,  which  goes  a  little  higher  than  it’s  top  ;  the  hole  in  the 
wood  is  (lopped  by  a  valve,  made  of  a  round  piece  of  leather  fattened 
in  one  part  to  the  wood  with  nails.  Upon  this  there  is  an  iron  plate, 
a  little  larger  than  the  bore  of  the  hole,  and  another  iron  plate  under 
it,  a  little  lefs  than  the  fame  bore  ;  and  the  plates  and  leather  are 
fattened  together  by  means  of  a  rivet  or  ferew  in  the  middle  of  them. 
When  the  bucket  is  put  into  the  barrel,  and  the  leather  becomes 
wet,  it  will  apply  itfelf  to  the  fides  of  the  barrel,  and  prevent  the 
paffage  of  the  air.  The  ufe  of  the  two  iron  plates  is  to  fuftain  the 
preffure  of  the  water,  which  would  otherwifebend  the  leathers,  bor 
larger  pumps,  the  bucket  is  made  in  the  following  manner  :  there  is 
a  hollow  piece  of  brafs,  almoft  equalat  top  to  the  boreof  the  barrel, 
but  fmaller  at  the  bottom,  having  at  it’s  top  a  brafs  bar,  and  at  the 
bottom  two  notches  to  receive  the  ends  of  another  brafs  bar,  of  the 
fame  figure  as  that  at-the  top.  Round  the  brafs  piece  there  goes  a 
leathern  ring,  fattened  to  it  at  it’s  lower  part  by  means  of  an  iron 
ring,  which  being  almoft  at  the  bottom  of  the  br  ifs  piece,  is  not  fo 
large  as  it’s  top,  and  confequently  does  not  touch  the  fides  of  the 
barrel  :  this  leathern  ring  ftiould  go  a  little  higher  than  the  crofs- 
piece  at  bottom.  The  valve  confifts  of  a  piece  of  leather  almoft 
equal  to  the  top  of  the  brafs  piece,  covered  by  two  iron  plates  of  the 
fame  fize  as  the  leather,  and  having  under  it  two  plates  fomewhat 
fmaller  than  the  bore  of  the  brafs  piece  at  it’s  top ;  thefe  iron  plates 
and  leathers  arc  fattened  together  with  ferews.  This  valve  muft  be 
applied  to  the  top  of  the  brafs  piece  or  box,  fo  that  the  brafs  bar 
upon  it  may  be  between  the  two  iron  plates  under  the  leather.  1  he 
whole  is  fattened  together  by  means  of  an  iron  piece,  whofe  lower 
part  goes  through  the  holes  in  the  middle  of  the  valve,  and  the  two 
brafs  rods,  fo  that  it’s  upper  part  getting  between  the  two  upper 
iron  plates  of  the  valve,  preffes  upon  the  leather,  and  makes  it  apply 
itfelf  clofe  to  the  upper  brafs  bar.  This  iron  piece  or  rod  ought  to 
have  two  holes,  one  at  the  bottom,  juft  under  the  lower  brafs  rod,  to 
hold  it  clofe  by  means  of  a  pin  or  key ;  and  another  at  it  s  top,  to 
fatten  it  to  another  iron  rod,  which  is  continued  quite  to  the  top  of 
the  burnt)  in  order  to  give  motion  to  the  bucket.  The  chict  advan* 
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tagcs  of  this  kind  of  buckets  are,  that  they  give  the  freed  paffage 
to  the  water,  having  the  lead  tridiion  poffible,  as  they  touch  the 
barrel  only  at  the  upper  end  of  the  brafs  box  ;  and  that  the  fand  or 
gravel,  which  is  commonly  mixed  with  the  water,  cannot  get  be¬ 
tween  the  bucket  and  the  barrel,  becaufe  the  leathern  ring  is  higher 
than  the  brafs  tube  ;  befides,  if  by  any  accident  the  inotion  of  one 
fide  of  the  valve  Were  hindered,  the  other  would  ferve  till  it  were 
mended.  See  Valve. 

The  condrudion  of  pumps  is  ufually  explained  by  glafs  models, 
in  which  theadiioft  both  of  the  pidonsand  valves  may  be  feen.  In 
order  to  underhand  the  ftrudiure  and  operation  of  the  common  pump, 
let  the  model  D  CBL,  [Plate  16,  tdc.fg.  15,)  be  placed  upright  in 
the  vcffel  of  water  K,  the  water  being  deep  enough  to  rife  at  lead  as 
high  as  from  A  to  L.  The  valve  a  on  the  moveable  bucket  G, 
and  the  valve  b  on  the  fixed  box  H  ( which  box  quite  fills  the  bore  of 
the  pipe  or  barrel  at  H)  will  each  lie  clofe,  by  it’s  own  weight,  upon 
the  hole  in  the  bucket  and  box,  until  the  engine  begins  to  work. 
The  valves  are  made  of  brafs,  and  covered  underneath  with  leather 
for  doling  the  holes  the  more  exadlly  :  and  the  bucket  G  is  raifed 
and  deprefled  alternately  by  the  handle  E  and  rod  D  d>  the  bucket 
being  fuppofed  at  B  before  the  working  begins. 

Take  hold  of  the  handle  E,and  thereby  draw'  up  the  bucket  from 
Bto  C,  w'hich  Will  make  room  for  the  air  in  the  pump  all  the  way 
below'  the  bucket  to  dilate  itfelf,  by  which  it’s  fpring  is  weakened, 
and  then  it’s  force  is  not  equivalent  to  the  weight  or  preflure  of  the 
outward  air  upon  the  water  in  the  velfel  K  :  and  therefore,  at  the 
fird  firoke,  the  outw'ard  air  will  prefs  up  the  water  through  the 
notched  foot  A,  into  the  lower  pipe,  about  as  far  as  e:  this  will 
condenfe  the  rarefied  air  in  the  pipe  between  e  and  C  to  the  fame 
date  it  Was  in  before  ;  and  then,  as  it’s  fpring  within  the  pipe  is 
equal  to  the  force  or  preffure  of  the  outward  air,  the  W'atcr  will  rife 
no  higher  by  the  fird  droke  ;  and  the  valve  b,  which  was  raifed  a 
little  by  the  dilatation  of  the  air  in  the  pipe,  will  fall,  and  dop  the 
hole  in  the  box  H  ;  and  the  furfaee  of  the  water  will  dand  at  e. 
Then,  deprefs  the  pidon  or  bucket  from  C  toB,  and  as  the  air  in 
the  part  B  cannot  get  back  again  through  the  valve  b,  it  will  (as  the 
bucket  defeends)  raife  the  valve  a,  and  lo  make  it’s  w'ay  through  the 
upper  part  of  the  barrel  d  into  the  open  air.  But  upon  raifing  the 
bucket  G  a  fecond  time,  the  air  betw'een  it  and  the  water  in  the 
low'er  pipe  at  e  will  be  again  left  at  liberty  to  fill  a  larger  fpace;  and 
fo  it’s  fpring  being  again  weakened,  the  preffure  of  the  outward  air 
on  the  water  in  the  velfel  K  will  force  more  w'ater  up  into  the  low'er 
pipe  from  e  to  f\  and  W'hen  the  bucket  is  at  it’s  greated  height  C, 
the  lower  valve  b  wall  fall,  and  dop  the  holein  the  box  H  as  before. 
At  the  next  droke  of  the  bucket  or  pilton,  the  w'ater  will  rife  thro’ 
the  box  H  towards  B,  and  then  the  valve  b ,  w'hich  was  raifed  by  it, 
will  fall  w'hen  the  bucket  G  is  at  it’s  greated  height.  Upon  depref- 
fingthe  bucket  again,  the  w'ater  dannot  be  pufhed  back  through  the 
valve  b,  which  keeps  clofe  upon  the  hole  whild  the  pidon  defeends. 
And  upon  raifing  the  pidon  again,  the  outward  preffure  of  the  air 
will  force  the  water  up  through  H,  where  it  will  raife  the  valve, 
and  follow  the  bucket  to  C.  Upon  the  next  depreffion  of  the  buc¬ 
ket  G,  it  will  go  down  into  the  water  in  the  barrel  B  ;  and  as  the 
water  cannot  be  driven  back  through  the  now'  clofe  valve  b,  it  will 
raile  the  valve  a  as  the  bucket  defeends,  and  will  be  lifted  up  by  the 
bucket  w'hen  it  is  next  raifed.  And  now,  the  whole  fpace  below 
the  bucket  being  full,  the  water  above  it  cannot  fink  W’hen  it  is  next 
depreffed  ;  but  upon  it’s  depreffion,  the  valve  a  will  rife  to  let  the 
bucket  go  down  ;  and  when  it  is  quite  down,  the  valve  a  will  fall 
by  it’s  weight,  and  dop  the  hole  in  the  bucket.  When  the  bucket 
is  next  raifed,  all  the  w'ater  above  it  w  ill  be  lifted  up,  and  begin  to 
run  off  by  the  pipe  F.  And  thus,  by  raifing  and  deprefling  the 
bucket  alternately,  there  is  dill  more  water  raifed  by  it ;  which  get¬ 
ting  above  the  pipe  F,  into  the  wide  top  I,  will  fupply  the  pipe, 
and  make  it  run  w  ith  a  continued  dream. 

bo,  at  every  time  the  bucket  is  raifed,  the  valve  b  rjfes,  and  the 
valve  a  falls ;  and  at  every  time  the  bucket  is  depreffed,  the  valve  b 
falls,  and  a  rifes. 

As  it  is  the  preffure  of  the  air  or  atmofphere  which  caufes  the 
water  to  rife,  and  follow  the  pidon  or  bucket  G  as  it  is  drawn  up  ; 
and  fince  a  column  of  water  32  feet  high  is  of  equal  w'eight  with  as 
thick  a  column  of  the  atmofphere,  from  the  earth  to  the  very  top  of 
the  air  ;  therefore,  the  perpendicular  height  of  the  pidon  or  bucket 
from  the  furfaee  of  the  water  in  the  well  mud  always  be  lefs  than 
32  feet ;  otherwifethe  w'ater  will  never  get  above  the  bucket.  But, 
when  the  height  is  lefs,  the  preffure  of  the  atmofphere  will  be 
greater  than  the  weight  of  the  water  in  tbtpump,  and  will  therefore 
raife  it  above  the  bucket :  and  when  the  water  has  once  got  above 
the  bucket,  it  may  be  lifted  thereby  to  any  height,  if  the  rod  D  be 
made  long  enough,  and  a  fufficient  degree  of  drength  be  employed, 
to  raife  it  w-ith  the  weight  of  the  water  above  the  bucket  ;  wdthout 
ever  lengthening  the  droke. 

The  force  required  to  work  a  pump ,  will  be  as  the  height  to 
w'hich  the  water  is  raifed,  and  as  the  tquaroof  the  diameter  of  the 
pump- bore,  in  that  part  where  the  pidon  w'orks.  So  that,  if  two 
pumps  be  of  equal  heights,  and  one  of  them  be  twice  as  wide  in  the 
bore  as  the  other,  the  wided  will  raife  four  times  as  much  water  as 
the  narrowed ;  and  will  therefore  require  four  times  as  much  drength 
to  work  it. 

T.  he  widenefs  or  narrowmefs  of  the  pusnp,  in  any  other  part  bc- 
1  es  that  in  which  the  pilton  w'orks,  does  not  make  the  pump  either 
"v?01?  \cv e^s  difficult  to  work  ;  except  what  difference  may  arife  from 
the  Inchon  of  the  water  in  the  bore,  w'hich  is  always  greater  in  a 

narrow'  bore  than  in  a  wide  one,  becaufe  of  the  greater  velocity  of 
the  water.  3 

I  hepwwp-rod  is  never  raifed  diredily  by  fuch  a  handle  as  E  at  the 
top,  but  by  means  of  a  lever,  whole  longer  arm  (at  the  end  of  which 


the  pow'er  is  applied]  generally  exceeds  the  length  of  the  fhorter  arm 
five  or  fix  times  ;  and,  by  that  means,  gives  five  or  fix  times  as  much 
advantage  to  the  pow'er.  Upon  thefe  principles,  it  will  be  eafv  to 
find  the  dimenfions  ol  a  pump  that  lhall  work  with  a  given  force 
and  draw  w'ater  from  any  given  depth. 

1  he  quantity  of  water  raifed  by  each  droke  of  the  /WAip-handlc 
is  jud  as  much  as  fills  that  partof  the  bore  in  w'hich  the  pidon  works* 
be  the  fize  of  the  red  of  the  bore  above  and  below  the  pidon  what 
it  will.  The  preffure  of  the  atmofphere  will  raife  the  water  32  feet 
in  a  pipe  exhauded  of  air;  but  it  is  advifeable  never  to  have  the 
pidon  more  than  20  or  24  feet  above  the  level  of  the  furfaee  of  the 
water  in  which  the  lower  end  of  the  pump  is  placed  :  and  the  power 
required  to  w'ork  the  pump  will  be  the  fame,  whether  the  pidon  goes 
down  to  be  on  a  level  with  the  furfaee  of  the  well,  or  whether  it 
.works  30  feet  above  that  lurface  ;  becaufe  the  weight  of  the  column 
of  air  that  the  pidon  lifts,  is  equal  to  the  weight  or  preffure  of  the 
column  of  w’ater  raifed  by  the  preflure  of  the  air  to  the  pidon.  And 
although  the  preffure  of  the  air  on  the  furfaee  of  the  w'ell  will  not 
raife  or  force  up  the  water  in  the  pump-bore  more  than  32  feet,  yet, 
when,  the  pidon  goes  down  into  the  column  fo  raifed,  the  water  gets 
above  it ;  and  may  then  be  raifed  to  any  height  whatever,  above  the 
pidon,  according  to  the  quantity  of  pow'er  applied  to  the  handle  of 
the  pump  for  that  purpofe. 

Pumps  ought  to  be  made  fo  (fays  Mr.  Fergufon)  as  to  work  with 
equal  eafe  in  raifing  the  water  to  any  given  height  above  the  furfaee 
of  the  well.  And  this  may  be  done  by  duly  proportioning  the  dia¬ 
meter  of  the  bore  (in  that  part  where  the  pidon  works)  to  the  height 
the  water  is  to  be  raifed,  as  that  the  column  of  water  may  be  no 
heavier  in  a  long  pump  than  afhort  one  ;  or  indeed  equally  heavy  in 
all  pumps,  from  the  diorted  to  the  longed,  on  fuppolition  that  the 
diameter  of  the  bore  is  of  the  lame  fize  from  fop  to  bottom  :  and 
whatever  the  fize  of  the  bore  be,  above  or  below  that  part  in  which 
the  pidon  works,  the  power  required  to  work  the  pump  will  be  jud 
the  lame  as  if  the  bore  was  of  the  fame  fize  throughout. 

In  order  that  a  man  of  common  drength  may  raife  water  by  pumps, 
with  the  fame  eafe,  to  any  height  not  lefs  than  10  feet,  or  more  than 
1 00  feet,  above  the  furfaee  of  the  well,  Mr.  Fergufon  has  calculated 
the  annexed  table,  in  which  the  diameter  of  the  bore  is  duly  pro¬ 
portioned  to  the  height :  and  in  thefe  calculations  he  fuppofes  the 
/Mw^-handle  to  be  a  lever  increafing  the  power  five  times. 

In  the  fird  column, 
look  for  the  number  of 
feet  the  water  is  to  be 
raifed  ;  then,  in  the  fe¬ 
cond  column  you  have 
the  diameter  of  that 
part  of  the  bore  in 
which  the  pidon  or 
bucket  works;  and  in 
the  third  column,  the 
quantity  of  the  water 
which  a  man  of  ordi¬ 
nary  drength  can  raife 
in  a  minute  by  the  pump 
to  the  given  height. 

The  quantity  of  wa¬ 
ter  contained  in  a  pipe 
of  either  of  thofe  heights 
•in  the  table,  fuppofing 
the  diameter  of  the  bore 
to  be  the  fame  from  top 
to  bottom  of  the  pipe, 
is  4523.2  cubic  inches,  ' 
or  19.58  galloias  in 
wine  meafure,  as  near 
as  the  hundredth  part 
of  an  inch  in  the  dia¬ 
meter  of  the  bore  can  make  it. 

Mr.  Fergufon  has  calculated  the  following  table,  by  which  the 
quantity  and  weight  of  water  in  a  cylindrical  bore  of  any  given 
diameter  and  perpendicular  height  may  be  very  readily  found. 


Diameter  of  the  cylindrical  bore  one  inch. 


Feet 

high. 

Quantity  of  water 
in  cubic  inches. 

Weight  of  water 

in  Troy  ounces. 

in  Avoirdupois 
ounces. 

1 

9.4247781 

4.9712340 

54541539 

2 

18.8495562 

9.9424680 

TO. 9083078 

3 

28.2743343 

14.9137020 

16.3624617 

4 

37.6991124 

19.8849360 

21.8166156 

5  . 

47.1238905 

24.8561700 

27.2707694 

6 

56.5486686 

29.8274040 

32.7249234 

7 

65-9734467 

34.7986380 

38.1790773 

8 

75.3982248 

39.7698720 

43’63323*2 

9 

84.0230029 

44.741 1060 

49.0873851 

For  tens  of  feet  high,  remove  the  decimal  points  onc|  lace  toward 
the  right  hand  ;  for  hundreds  of  feet,  two  places  ;  for  thoufands, 
three  places  ;  and  fo  on.  Then,  multiply  each  fum  by  the  fquare 
of  the  diameter  of  the  given  bore,  and  the  products  will  be  the 
anfwer. 

Example. 

„  Qu-v  fVhat  is  the  quantity  and  weight  of  water  in  an  upright  pipe 
85  feet  high,  and  10  inches  in  diameter  of  bore  P  The  fquare  of  10 
is  100. 


Height  of  the 
pump,  in  feet 
above  the  fur- 
face  of  the 
well. 

Diameter  of 
the  bore. 

0 

?  £  O 

O  -  O 

*3"*  ►“  •►ft 

y>  n  £4 

Water  difeharged 
in  a  minute,  in 
wine  meafure. 

O 

3  5 

VS  V) 

IO 

6 

•93 

81 

6 

*5 

5 

.66 

54 

4 

20 

4 

.90 

40 

7 

25 

4 

.38 

32 

6 

3° 

4 

.00 

27 

2  ' 

35 

3 

•7° 

23 

3 

40 

3 

.46 

20 

3 

45 

3 

■27 

18 

1 

50 

3 

.10 

16 

3 

55 

2 

•95 

i4 

7 

60 

2 

.84 

13 

5 

65 

2 

.72 

12 

4 

70 

2 

.62 

11 

5 

75 

2 

•53 

10 

7 

80 

2 

•45 

10 

2 

% 

2 

•38 

9 

5 

90 

2 

•3r 

9 

i 

95 

2 

.25 

8 

5 

100 

2 

.19 

8 

1 

* 
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Feet 

high. 

Cubic  inches. 

Troy  ounces. 

■\voirdupois  ounces. 

80 

5 

753.982248 

47-I23^905 

397.698720 

24.8561700 

436.332312 

27.2707695 

85  !  801.1061385 

Multiplv  by  100 

422.5548900 

100 

463.6030815 

100 

Anf.|  801  io.6i38,5Co!  42255.4890000 

46360.3081500 

Which  number  (801 10.61)  of  cubic  inches  being  divided  by  231, 
the  number  of  cubic  inches  in  a  wine  gallon,  gives  342.6  for  the 
number  of  gallons  in  the  pipe  :  and  42255-4^9  T  toy  ounces  being 
divided  by  12,  gives  3521.29  for  the  weight  of  the  water  in  Troy 
pounds:  and  laitly,  46360.3  Avoirdupois  ounces  being  divided  by 
16,  gives  2897.5  for  the  weight  in  Avoirdupois  pounds. 

_  The  power  required  to  work  a  pump,  or  any  other  hydraulic  en¬ 
gine,  mud:  not  only  be  equal  to  the  weight  of  the  whole  column  of 
water  in  xfiz  pump-bore,  but  as  much  fuperior  to  it  is  will  overcome 
all  the  fridtion  of  the  working  parts  of  the  engine. 

The  Forc  ing  Pump,  raifes  water  through  the  box  H,  [Plate  113, 
fig.  4>)  in  the  fame  manner  as  the  fucking  pum/>  docs,  when  the 
plunger  or  pifton  g  is  lifted  up  by  the  rod  D  d.  But  this  plunger  or 
forcer  has  no  hole  through  it,  to  let  the  water  in  the  barrel  BC 
get  above  it,  when  it  is  depreffed  to  B,  and  the  valve  b  (which  rofe 
by  the  atcent  of  the  water  through  the  box  H  when  the  plunger^ 
was  drawn  up)  falls  down  and  Hops  the  hole  in  H,  the  moment  that 
the  plunger  is  raifed  to  it’s  greatefl  height.  Therefore,  as  the  water 
between  the  plunger  £  and  box  H  can  neither  get  through  the  plun¬ 
ger  upon  it’s  defeent,  nor  back  again  into  the  lower  part  of  the  pump 
L  c,  but  has  a  free  paflage  by  the  cavity  around  H  into  the  pipe 
M  M,  which  opens  into  the  air-velTel  K  K  at  P  ;  the  -water  is 
forced  through  the  pipe  M  M  by  the  defeent  of  the  plunger,  and 
driven  into  the  air-veflel  ;  and  in  running  up  through  the  pipe  at  P, 
it  opens  the  valve  a  ;  which  fnuts  at  the  moment  the  plunger  be¬ 
gins  to  be  raifed,  becaufe  the  adlion  of  the  water  againd  the  under 
tide  of  the  valve  then  ceafes. 

The  water,  being  thus  forced  into  the  air-veflel  K  K  by  repeated 
ftrokes  of  the  plunger,  gets  above  the  lower  end  of  the  pipe  GH  1, 
and  then  begins  to  condenfe  the  air  in  the  vefl'el  K  K.  For,  as  the 
pipeGH  is  fixed  air-tight  into  the  veflel  below  F,  and  the  air  has 
no  wav  to  get  out  of  the  veflel  but  through  the  mouth  of  the  pipe  at 
I,  and  cannot  get  out  when  the  mouth  1  is  covered  with  water,  and 
is  more  and  more  condenfed  as  the  water  rifes  upon  the  pipe,  the  air 
then  begins  to  a£t  forcibly  by  it’s  fpring  againd  the  furfacc  of  the 
water  at  H  :  and  this  aciion  drives  the  water  up  through  the  pipe 
IHGF,  from  whence  it  fpouts  in  a  jet  S  to  a  great  height ;  and  is 
fupplied  by  alternately  railing  and  depredingof  the  plunger  £,  which 
condantly  forces  the  water  that  it  raifes  through  the  valve  H,  alon<r 
the  pipe  MM,  into  the  air- veflel  K  K, 

The  higher  the  furface  of  the  water  H  is  raifed  in  the  air-vedel, 
thelefsfpace  will  the  air  be  condenfed  into,  which  before  filled  that 
velTel  ;  and  therefore  the  force  of  it’s  fpring  will  be  fo  much  the 
ftronger  upon  the  water,  and  will  drive  it  with  the  greater  force 
through  the  pipe  at  F  :  and  as  the  fpring  of  the  air  continues  whild 
the  plunger^-  is  rifing,  the  dream  or  jet  Swill  be  uniform,  as  long 
as  the  adiion  of  the  plunger  continues  :  and  when  the  valve  b  opens, 
to  let  the  water  follow  the  plunger  upward,  the  valve  a  fhuts,  to 
hinder  the  water, ^which  is  forced  into  the  air-velfel,  from  running 
back  by  the  pipe  M  M  into  the  barrel  of  the  pump. 

If  there  was  no  air-vedel  to  this  engine,  the  pipe  GH  I  would 
be  joined  to  the  pipe  MMNatP;  and  then,  the  jet  S  would  dop 
every  time  the  plunger  is  raifed,  and  run  only  when  the  plunger  is 
deprefled. 

Mr.  Newfham’s  water  engine,  for  extinguifliing  fire,  (fee  fire 
engine )  confids  of  two  forcing  pumps,  which  alternately  drive  water 
into  a  clofe  vefl'el  of  air  ;  and  by  forcing  the  water  into  that  vefl'el, 
the  air  in  it  is  thereby  condenfed,  and  comprefles  the  water  fo  flrong- 
ly,  that  it  rufhes  out  with  great  impetuoflty  and  force  through  a  pipe 
that  comes  down  into  it ;  and  makes  a  continued  uniform  dream  by 
the  condenfation  of  the  air  upon  it’s  furface  in  the  veflel. 

By  means  of  forcing  pumps ,  water  may  be  raifed  to  any  height 
above  the  level  of  a  river  or  fpring ;  and  machines  may  be  contrived 
to  work  thef e  pumps,  either  by  a  running  dream,  a  fall  of  water,  or 
by  horfes.  See  Water  works. 

1  he  rod  of  the  plunger  in  a  forcing  pump  is  fometimes  made  to 
work  through  a  collar  of  oiled  leathers  and  brafs  plates,  conneded 
with  the  barrel  of  the  pump  by  ferews,  and  kept  moid  by  water 
contained  in  a  veflel  at  the  top.  This  apparatus  is  called  by  the 
workmen  in  the  North,  z  jack-head. 

The  Li  fting  Pump  differs  from  the  fucking  pump  only  in  the  dif- 
pofltion  of  it’s  valves,  and  the  form  of  it’s  piflon  frame.  This  kind 
of  pump  is  reprefented  in  fig.  1.  _AB  is  a  barrel  fixed  in  a  frame 
IIyLM  which  is  immoveable,  with  it’s  lower  part  communicating 
with  the  water.  GEQJrlO  is  a  frame  with  two  flrong  iron  rods, 
moveable  through  holes  in  the  upper  and  lower  parts  of  the  pump 
I  K  and  LM  ;  in  the  bottom  of  this  frame  OQ_H  is  fixed  an  in¬ 
verted  pidon  B  D,  with  it’s  bucket  and  valve  upon  the  top  at  D. 
Upon  the  top  of  the  barrel  there  goes  off  a  part  F  R,  either  fixed 
to  the  barrel,  or  moveable  by  a  ball  and  focket ;  but  in  either  cafe 
water  and  air-tight.  In  this  part,  at  C,  is  fixed  a  valve  opening 
upwards.  It  is  evident,  that  when  the  pidon  frame  is  thrud  down 
into  the  water,  the  pidon  D  defeends,  and  the  waterbelow  will  rufli 
up  through  the  valve  D,  and  get  above  the  pidon  5  and  that,  when 
the  frame  is  lifted  up,  the  piflon  will  force  the  water  through  the 
valve  C  up  into  the  cifiern  P,  there  to  run  off  by  the  fpout. &  The 
pidon  of  ihxspump  plays  below  the  furface  of  the  water. 


Ctesebes’s  Pump,  thefirdof  all  the  kinds,  ads  both  byfud.ion 
and  pulfion.  It’s  flrudurc  and  adion  are  as  follow  :  A  brafs  cy¬ 
linder  A  B  C  D,  ( Plate  16,  fig.  16)  furnifhed  with  a  valve. in  L,  is 
placed  in  the  water.  2.  In  this  is  fitted  the  embolus  M  K,  made 
of  green  wood,  which  will  not  fwell  in  the  water,  nndadjufied  to 
the  aperture  of  the  cylinder  with  a  covering  of  leather,  hut  without 
any  valve.  In  H  is  fitted  on  another  tube  N  H,  with  a  valve  that 
opens  upwards  in  I. 

Now,  the  embolus  E  K  being  raifed,  the  water  opens  the  valve 
in  L,  hnd  rifes  into  the  cavity  of  the  cylinder  :  and  when  the  fame 
embolus  is  again  depreded,  the  valve  I  is  opened,  and  the  water 
driven  up  through  the  tube  H  N. 

I  his  is  the  pump  tiled  among  the  ancients,  and  that  from  which 
both  the  others  are  deduced.  Sir  S.  Morland  has  endeavoured  to 
increafe  it’s  force  by  leflening  the  fridion  ;  which  he  has  done  to 
good  effed,  infomuch  as  to  make  it  work  without  almod  any  fric¬ 
tion  at  all. 

Pumps  ufed  in  fliips  are  of  feveral  kinds :  the  common  pump  Is  a 
long  wooden  tube,  whofe  lower  end  reds  upon  the  fliip’s  bottom, 
between  the  timbers,  in  an  apartment  called  the  well ;  inclofcd  for 
this  purpofe  near  the  middle  of  the  fliip’s  length.  This  pump  is  ma¬ 
naged  by  means  of  the  brake,  and  the  two  boxes  or  j  idons.  Near  * 
the  middle  of  the  tube,  in  the  chamber  of  the  pump,  is  fixed  the 
lower  box,  which  is  furnifhed  with  a  fiaple,  by  which  it  may  at  any 
time  be  hooked  and  drawn  up,  in  order  to  examine  it.  To  the  up¬ 
per  box  is  fixed  a  long  bar  of  iron,  called  the  fpear,  whofe  upper  end 
is  fadened  to  the  end  of  the  brake,  by  means  of  an  iron  bolt  pafling 
through  both.  At  a  fmall  didance  from  this  bolt  the  brake  is  coru 
fined  by  another  bolt  between  two  cheeks,  or  ears,  fixed  perpendi¬ 
cularly  on  the  top  of  the  pump.  Thus  the  brake  a6ts  upon  the  fpear 
as  a  lever,  whofe  fulcrum  is  the  bolt  between  the  two  cheeks,  and 
difeharges  the  water  by  means  oF  the  valves,  or  clappers,  fixed  on 
the  upper  and  lower  boxes.  The (e  pumps,  however,  are  very  rarely 
ufed  in  Blips  of  war,  unlefs  of  the  fmalleft  fize.  The  mod  ufeful 
machine  of  this  kind,  in  large  fliips,  is 

The  Chain  Pump,  univerfally  ufed  in  the  navy.  This  is  no 
other  than  a  long  chain,  furnifhed  with  a  fufficient  number  of  valves, 
at  proper  didances,  which  palfes  downw  ard  through  a  wooden  tube, 
and  returns  upward  in  the  fame  manner  on  the  other  fide.  It  is 
managed  bya  roller  or  winch,  w  hereon  feveral  men  may  be  employed 
at  once;  and  thus  it  difeharges,  in  a  limited  time,  a  much  greater 
quantity  of  water  than  the  common  pump,  and  that  with  lefs  fatigue 
and  inconvenience  to  the  labourers.  This  machine  is,  neverthclefs> 
fubjed  to  feveral  accidents  by  the  nature  of  it’s  conflrudion.  The 
chain  is  of  too  complicated  a  fabric,  and  the  fprocket-wheels,  em¬ 
ployed  to  wind  it  up  from  the  (hip’s  bottom,  are  deficient  in  a  very 
material  circumflance,  viz.  fome  contrivance  to  prevent  the  chain 
from  Aiding  or  jerking  back  upon  the  furface  of  the  wheel,  which 
frequently  happens  when  the  valves  are  charged  with  a  confider- 
able  weight  of  water,  or  When  the  pump  is  violently  worked.  The 
links  are  evidently  too  fhort,  and  the  immechanical  manner  in 
which  they  are  connected,  expofes  them  to  a  great  fridion  in  paf- 
fing  round  the  wheels.  Hence  thev  are  fometimes  apt  to  break  or 
burfl  afunder  in  very  dangerous  fituations,  when  it  is  extremely 
didicult  or  impradticable  to  repair  the  chain.  Of  lat  fome  con- 
fiderable  improvements  have  been  made  in  the  naval  chain-pumpby 
Mr.  Cole,  under  the  di  red  ion  of  Capt.  Bentinck.  The  chain  of 
(his  machine  is  more  Ample  and  mechanical,  and  much  lefs  expofed 
to  damage.  It  is  exadtly  fimilar  to  that  of  the  fire-engine,  and 
appears  to  have  been  firfl  applied  to  the  pump  by  Mr.  Milne,  to 
exhaufl  the  water  from  thecaiflbns  at  Black-friars  bridge.  It  has 
thence  been  transferred  to  the  marine  by  Capt.  Bentinck,  after 
having  received  fome  material  additions  to  anfwcr  that  fcrvice. 
The  principal  fuperiority  of  this  pump  to  the  former,  confids  in  the 
followfing  particulars,  viz.  1.  That  the  chain  is  more  fimple  and 
more  eafily  worked,  and  of  courfe  lefs  expofed  to  injuries  by  fridion. 

2.  That  the  chain  is  fecured  upon  the  wheel,  and  thereby  prevented 
from  jerking  back  when  charged  with  a  column  of  water.  3.  That 
it. may  be  eafily  taken  up  and  repaired  when  broken,  or  choaked 
with  ballad,  &c.  4.  That  it  difeharges  a  much  greater  quantity  of 

water  with  a  lefs  number  of  men.  A  fedion  of  this  machine  as 
fixed  in  a  frigate  of  war,  is  exhibited  in  Plate  ib,fig.  14  ;  wherein 
A  is  the  keel,  V  the  floor-timber,  X  the  keelfon,  a,  a,  a,  the  feveral 
links  of  the  chain,  b  b  the  valves,  C  the  upper  w'heels,  D  the  lower 
wheels,  c  c  the  cavities  upon  the  furface  of  the  wheels  to  receive 
the  valves  as  they  pafs  round  thereon,  d  d  the  bolts  fixed  acrofs 
the  furface  of  the  wheels,  to  fall  in  the  interval  between  every  two 
Jinks,  to  prevent  the  chain  from  Aiding  back.  The  links  of  the 
chain,  which  are  no  other ’than  two  long  plates  of  iron  with  a  hole 
at  each  end,  and  fixed  together  by  two  bolts  ferving  as  axles,  are 
reprefented  in  a  larger  fcale  as  a  a,  the  valves  are  two  circular  plates 
of  iron,  with  a  piece  of  leather  between  them,  which  are  exhibited 
at  large  in  b  b.  Upon  a  trial  of  this  machine  with  the  old  chain- 
pump  aboard  the  Seaford  frigate,  it  appears,  in  a  report  figned  by 
rear  admiral  Sir  John  Moore,  twelve  captains,  and  eleven  lieute¬ 
nants  of  his  majedy’s  navy,  that  it’s  effeds,  when  compared  with 
the  latter,  were  as  follow's  : 


New  Pump. 

Old  Pump. 

N  umb.  ot 

l  uns  ot 

Seconds 

N  umb.  ot 

Tuns  of 

Seconds 

men. 

water. 

of  time. 

men. 

water. 

of  time. 

4 

1 

43i 

7 

1 

76 

2 

1 

55 

4 

1 

81 

The  fubferibers  farther  certify,  that  the  chain  of  the  new  pump  was 

dropped  into  the  well,  and  afterwards  taken  up  and  repaired  and  fet 
to  work  again  in  two  minutes  and  a  halt;  and  that  they  have  feen 
the  lower  wheel  of  the  faid  pump  taken  up  to  (hew  how  readilv  it 

might 
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{night  be  cleared  and  refitted  for  a£tion,  after  being  choaked  with 
fand  or  gravel,  which  they  are  of  opinion  may  be  performed  in  tour 
or  five  minutes. 

A  River  denotes  a  ftream  of  water  running  by  it’s  own  gravity, 
from  the  more  elevated  parts  of  the  earth  towards  thofe  which  are 
more  deprefled,  in  a  natural  bed  or  channel  open  above.  Such  as 

AH,  Plate  2,  fig.  i.  .  , 

If  this  channel  is  artificial,  it  is  called  a  canal ;  of  which  there  are 
two  kinds,  viz.  that  whofe 'channel  is  every  where  open,  without 
fluices,  called  an  artificial  river ,  and  that  whofe  water  is  kept  up  or 
let  off  by  means  of  fluices,  which  is  properly  a  canal. 

Laws  of  the  motion  of  Rivers.  The  modern  phiiofophers  endea¬ 
vour  to  reduce  the  motion' and  flux  of  rivers  to  precife  laws  ;  and, 
with  this  view,  they  have  applied  geometry  and  mechanics  to  this 
fubje£t ;  fo  that  the  doCtrine  of  rivers  has  become  a  part  of  the  new 
philofophy.  The  Italian  authors  have  diftinguifhed  themfelves 
herein,  and  it  is  chieflyto  them  we  are  indebted  for  the  improve¬ 
ment  ^particularly  S.Guglielmini.who.inhis  treatife  Della  Natura 
de  Fiumi,  has  abundance  of  new  obfervations  and  difeoveries  re¬ 
lating  to  it. 

Rivers,  heobferves,  ufually  have  their  fources  in  mountains,  or 
elevations  of  ground  ;  and  it  is  in  their  defeent  from  thefe  that  they 
acquire  the  velocity,  or  acceleration,  which  maintains  their  future 
current.  In  proportion  as  they  advance  farther,  this  velocity  di- 
minifhes,  on  account  of  the  continual  fridlion  of  the  water  againft 
the  bottom  and  fidesof  the  channel,  of  the  various  obftacles  they 
meet  with  in  their  progrefs,  and  of  their  arriving,  at  length,  in 
plains,  where  the  defeent  is  lefs;  and  their  inclination  to  the  hori¬ 
zon,  of  confequence,  greater.  Thus  the  Reno,  a  river  of  Italy, 
which  gave  occafion,  in  fome  meafure,to  thefe  fpeculations,is  found, 
near  it’s  mouth,  to  have  fcarce  a  defeent  of  fifty-two  feconds. 

If  the  acquired  velocity  be  quite  fpent,  through  the  many  obftacles, 
fo  that  the  current  becomes  horizontal,  there  will  then  nothing  re¬ 
main  to  propagate  the  motion,  and  continue  the  ftream,  but  the 
depth,  or  the  perpendicular  preflure  of  the  water,  which  is  always 
proportional  to  the  depth.  And  happily  for  us,  this  refource  in- 
creafes,  as  the  occafion  for  it  increases ;  for,  in  proportion  as  the 
water  lofes  of  the  velocity  acquired  by  the  defeent,  itrifesand  aug¬ 
ments  in  depth. 

To’determine  more  precifclv  the  general  laws  of  the  motion  of 
rivers,  it  may  be  obferved,  i.  That  a  river  is  faid  to  remain  in  the 
fame fate,  or  to  be  in  a  permanent  fate,  when  it  flows  uniformly,  fo 
as  to  be  always  at  the  fame  height  in  the  fame  place.  2.  That  a 
plane,  which,  cutting  a  river ,  is  perpendicular  to -the  bottom,  and 
to  the  dire£lion  of  the  ftream  of  water,  and  whofe  limits  are  thofe  of 
the  water  itfelf,  which  runs  off  in  that  place,  as  p  o  n  q,  is  called  the 
feftion  of  a  river.  See  Plate  2,  fig.  I. 

Hence,  when  a  river  is  terminated  by  flat  tides,  parallel  to  each 
other,  and  perpendicular  to  the  horizon,  and  the  bottom  alfo  is  a 
plane,'  either  horizontal  or  inclined,  the  fedtion  of  the  river  with 
thefe  three  planes  makes  right  angles,  and  is  a  parallelogram. 

Now,  in  every  river  that  is  ina  permanent  Rate,  the  fame  quan¬ 
tity  of  water  flows  in  the  fame  time  through  every  fedlion  ;  for,  un- 
lefs  there  be  in  every  place  as  great  a  fupply  of  water,  as  what  runs 
from  it,  the  river  will  not  remain  in  the  fame  ftate.  This  will  hold 
good,  whatever  be  the  irregularity  of  the  bed  or  channel ;  from 
which,  in  other  refpedts,  feveral  changes  in  the  motion  of  the  river 
may  arife  ;  for  example,  a  greater  fri&ion,  in  proportion  to  the  in- 
equalityof  the  channel.  Hence  it  appears,  that  where  the  fedtion 
of  the  river  is  greater,  the  velocity  of  the  flowing  water  is  lefs  ;  and 
where  the  fedfionis  lefs,  the  velocity  is  greater  ;  and,  confequently, 
thefe&ion  of  the  bed,  the  mean  velocities,  the  times  of  flowing, 
.and  the  quantity  which  flows,  are  univerfally  ina  combined  ratio 
together;  and  this  combination  is  called  the  momentum  of  a  river, 
which  momentum  of  the  fame  flowing  water  is  univerfally  equal. 
Hence  maybe  deduced  the  principles  for  calculating  the  quantity  of 
diminution  of  the  water  in  a  lake,  pond,  or  veflel,  by  any  determi¬ 
nate  flowings  whatfoever  ;  for  as  the  lurface  of  the  lake,  &c.  is  to 
the  fedlion  of  the  current  which  carries  off  the  waters,  fo  is  the 
mean  velocity  of  the  current  in  this  fedtion  to  the  decreafe  of  waters 
in  the  lake,  &c.  and  vice  verfa. 

The  irregularities  in  the  motion  of  a  river  maybe  infinitely  va¬ 
ried,  nor  can  any  rules  be  given  to  fettle  them.  To  afcertain  their 
general  courfe,  all  irregularities  muft  befet  afide,  only  the  general 
tenor,  or  flux,  be  confidered. 

Suppofe  then  the  water  to  run  in  a  regular  channel,  without  any 
fenfible  fridiion,  and  that  the  channel  is  terminated  with  plane 
fides,  parallel  to  one  another,  and  vertical  ;  and  alfo  that  the  bot¬ 
tom  is  a  plane,  and  inclined  to  the  horizon.  Let  A  E  be  the  channel 
into  which  the  water  runs  from  a  greater  receptacle  or  head,  and  let 
the  water  always  remain  of  the  fame  depth  at  the  head,  fo  that  the 
river  may  be  in  a  permanent  ftate  ;  the  water  here  defeends  along 
an  inclined  plane,  and  is  accelerated  ;  whereby,  becaufe  the  fame 
quantity  of  water  flows  through  every  fedfion,  the  depth  of  the  water, 
as  you  recede  from  the  head  of  the  river ,  is  continually  diminifhed, 
and  it’s  furface  will  acquire  the  figure  iqs. 

To  determine  the  velocity  of  the  water  in  different  places,  fuppofe 
the  aperture  of  the  channel  A  D  C  B  to  be  fhut  up  with  a  plane  ;  if 
there  be  a  hole  made  in  the  plane,  water  will  fpout  the  fafter 
through  the  hole,  as  the  hole  is  more  diftant  from  the  furface  of  the 
water  hi\  and  the  water  will  have  the  fame  celerity  that  a  body  fall¬ 
ing  from  the  furface  of  the  water  to  the  depth  of  the  hole  below  it 
would  acquire  ;  all  which  regularly  arifes  from  the  preflure  of  the 
fuperincumbent  water.  There  is  the  fame  preflure,  that  is,  the 
fame  moving  force,  when  the  obftacle  at  AC  is  taken  away,  upon 
which  every  particle  of  water  enters  into  the  channel  with  the  ce¬ 
lerity  a  body  would  acquire  in  falling  from  the  furface  of  the  water 
to  the  depth  of  the  particle.  This  particle  is  moved  along  in  an 
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inclined  plane  in  the  channel,  with  an  accelerated  motion ;  and  that 
in  the  fame  manner  as  if  falling,  vertically,  it  had  continued  it’s 
motion  to  the  fame  depth  below  the  furface  of  the  water  in  the 
head  of  the  river. 

So  if  you  draw  the  horizontal  line  i  t,  the  particle  at  r  will  have 
the  fame  celerity  as  a  body  falling  the  length  ;C,and  running  down 
C  r,  can  acquire  ;  which  is  the  celerity  acquired  by  the  body  in  fall¬ 
ing  down  tr.  Therefore  the  celerity  of  a  particle  may  be  every¬ 
where  meafured,  by  drawing  from  it  a  perpendicular  to  the  hori¬ 
zontal  plane,  which  is  conceived  to  run  along  the  furface  of  the 
water  in  the  head  of  the  river:  and  the  velocity  which  a  body  ac¬ 
quires  in  falling  down  that  perpendicular,  will  be  the  celerity  of  the 
particle  ;  which  is  greater  the  longer  the  perpendicular  is.  From 
any  point,  as  r,  draw  rs  perpendicular  to  the  bottom  of  the  river : 
this  will  meafure  the  height  or  depth  of  the  river.  Since  rs  is 
inclined  to  the  horizon,  -if  from  the  feveral  points  of  that  line  you 
draw  perpendiculars  to  it,  they  will  be  fliorter,  the  more  diftant 
they  are  from  r,  and  the  fhorteft  of  them  will  alfo  be  s  v ;  there¬ 
fore  the  celerities  of  the  particles  in  the  line  r  s  are  fo  much  the 
lefs,  the  nearer  they  are  to  the  furface  of  the  river,  and  the  lower 
water  is  moved  fafter  than  the  upper. 

Yet  the  celerities  of  thofe  waters,  as  the  river  runs  on,  conti¬ 
nually  approach  nearer  and  nearer  to  an  equality  ;  for  the  fquares 
of  thofe  celerities  are  as  rt  to  sv,  the  difference  of  which  lines,  as 
you  recede  from  the  head  of  the  river,  is  continually  leflened,  be¬ 
caufe  of  the  depth  rs,  which  is  alfo  continually  diminifhed,  as  the 
lines  themfelves  are  lengthened.  Now,  as  this  obtains  in fhefquares, 
it  will  much  more  obtain  in  the  celerities  themfelves  ;  whofe  dif¬ 
ference,  therefore,  is  diminifhed  as  they  increafe. 

If  the  inclination  of  the  bottom  be  Changed  up  to  the  head  of  the 
river,  fo  as  to  become  y  Z,  and  a  greater  quantity  of  water  flow'  into 
the  channel,  it  will  be  deeper  every  where  in  the  river ,  but  the  ce¬ 
lerity  of  the  water  will  not  be  changed.  For  the  celerity  does  not 
depend  on  the  depth  of  the  w  ater  in  the  river,  but  on  the  dilfance 
of  the  moved  particle  from  the  horizontal  plane  of  the  furface  at  the 
head  continued  over  the  faid  particle,  which  diftance  is  meafured 
by  the  perpendicular  rt,  or  sv;  but  thefe  lines  are  not  changed  by 
the  afflux  of  W'ater,  provided  the  water  remain  at  the  fame  height 
in  the  bafon  or  head. 

Suppofe  the  upper  part  of  the  channel  flopped  by  an  obftacle,  as 
X,  w'hich  defeends  a  little  way  below  the  furface  of  the  water;  here 
the  w'hole  water  which  comes  cannot  run  through,  therefore  it  muft 
rife ;  but  the  celerity  of  the  water  below  this  cataraCt  is  not  in- 
creafed  ;  and  the  w’ater  that  comes  on  is  continually  heaped  up,  fo 
that  at  laft  it  muft  rife  fo  as  to  flow  over  the  obftacle,  or  the  banks 
of  the  river.  If  the  banks  be  raifed,  and  the  obftacle  be  continued, 
the  height  of  the  water  would  rife  above  the  line  it:  but,  before 
that,  the  celerity  of  the  water  cannot  be  increafed  ;  in  which  cafe 
the  height  of  all  the  water  in  the  head  will  be  increafed  ;  for,  as  we 
fuppofethe  river  in  a  permanent  ftate,  there  muft  be  continually  as 
great  a  fupply  of  water  to  the  head  as  there  runs  from  it  down  the 
channel;  but  if  lefs  wafer  runs  down,  the  height  muft  neceffarily 
be  increafed  in  the  head  till  the  celerity  of  the  water,  flowing  under 
the  obftacle,  be  increafed  to  fuch  a  degree,  that  the  fame,  quantity  of 
water  fhall  run  under  the  obftacle,  as  ufed  to  run  in  the  open  channel 
before. 

The  beft  and  moft  Ample  method  of  meafuring  the  velocity  of  the 
current  of  a  river  or  canal,  is  the  following.  Take  a  cy  li . ldrical 
piece  of  dry,  light  w'ood,  and  of  a  length  fomething  lefs  than  the 
depth  of  the  water  in  the  river ;  round  one  end  of  it  let  there  be 
fuipended  as  many  fmall  weights  as  may  be  neceflary  to  keep  up  the 
cylinder  in  a  perpendicular  fituation  in  the  water,  and  in  fuch  a 
manner  that  the  other  end  of  it  may  juft  appear  above  the  furface  of 
the  water.  Fix  to  the  center  of  that  end  which  appears  above  wa¬ 
ter,  a  fmall  and  ftrait  rod,  precifely  in  the  direction  of  the  cylinder’s 
aids  ;  to  the  end  that,  when  the  jnftrument  is  fufpended  in  the  wa¬ 
ter,  the  deviations  of  the  rod  from  a  perpendicularity  to  the  furface 
of  it,  may  indicate  which  end  of  the  cylinder  advances  the  fafteft, 
whereby  may  be  difeovered  the  different  velocities  of  the  water  at 
different  depths  ;  for  if  the  rod  inclines  forwards,  according  to  the 
direction  of  the  current,  it  is  a  proof  that  the  furface  of  the  water 
has  the  greateft  velocity  ;  but  if  it  inclines  back,  it  fhew^’that  the 
fwifteft  current  is  at  the  bottom  ;  if  it  remains  perpendicular,  it  is  a 
fign  that  the  velocities  at  the  furface  and  bottom  are  equal. 

Archimedes’*  Screw,  or  the  fpira l  pump,  is  a  machind  for  the 
railing  of  water,  firft  invented  by  Archimedes. 

It’s  ftruCture  and  ufe  will  be  underftood  by  the  following  deferip- 
tion  ofit.  ABCD  (Plate  2, fig.  2,)  is  a  wheel,  which  is  turned 
round,  according  to  the  order  of  the  letters,  by  the  fall  of  water  L  F, 
which  need  not  be  more  than  three  feet.  The  axle  G  of  the  wheel 
elevated  fo  as  to  make  an  angle  of  about  44/  with  the  horizon  ;  and 
on  the  top  of  that  axle  is  a  wheel  H,  which  turns  fuch  another 
wheel  I  of  the  fame  number  of  teeth  ;  the  axle  K  of  this  laft  wheel 
being  parallel  to  the  axle  G  of  the  two  former  wheels.  The  axle  G 
is  cut  into  a  double-threaded  ferew  (as  in  fig.  4,)  exaCtly  refembling 
thermo  on  the  axis  of  the  fly  of  a  common  jack,  which  muft  be 
(what  is  called)  a  right-handed  ferew,  like  the  wood  ferews,  if  the 
firft  wheel  turns  in  the  direction  ABCt) ;  but  muft  be  a  left- 
handed  ferew,  if  the  ftream  turns  the  wheel  the  contrary  way,  and 
the  ferew  on  the  axle  G  muft  be  cut  in  a  contrary  way  to  that  on 
the  axle  K,  becaufe  thefe  axles  turn  in  contrary  directions.  Thefe 
ferews  muft  be  covered  clofe  over  with  boards,  like  thofe  of  a  cy¬ 
lindrical  cafk  ;  and  then  they  will  be  fpiral  tubes.  Or,  they  may 
be  made  of  tubes  of  ftiff  leather,  and  wrapt  round  the  axles  in  fhal-  ' 
low  grooves  cut  therein,  as  in  fig.  3.  The  lower  end  of  the  axle  G 
turns  conftantly  in  the  ftream  that  turns  the  wheel,  and  the  lower 
ends  of  the  fpiral  tubes  are  open  into  the  water.  So  that,  as  the 
wheel  and  axle  are  turned  round,  the  water  rifes  in  the  fpiral  tubes, 
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and  runs  out  at  L  through  the  holes  M,  N ,  as  they  come  about  be¬ 
low  the  axle.  Thefe  holes,  of  which  there  may  be  any  number, 
as  four  or  fix,  are  in  a  broad  cloferingon  the  top  of  the  axle,  into 
which  ring  the  water  is  delivered  from  the  upper  open  ends  of  the 
[crew  tubes,  and  falls  into  the  open  box  N.  The  lower  end  of  the 
axle  K  turns  on  a  gudgeon,  in  the  water  in  N  ;  and  the  fpiral  tubes 
in  that  axle  take  up  the  water  from  N,  and  deliver  it  into  another 
fuch  box  under  the  top  of  K  ;  on  which  there  mavbe  fuch  another 
wheel  as  I,  to  turn  a  third  axle  by  fuch  a  wheel  upon  it.  And  in 
this  manner  water  may  be  raifed  "to  any  given  height,  when  there 
is  a  ftream  fufticient  for  that  purpofe  to  ad  on  the  broad  float-boards 
of  the  firfl:  wheel. 

.4  Siphon,  is  a  crooked  tube,  one  leg  or  branch  whereof  is  longer 
than  the  other  ;  ufed  in  the  railing  of  fluids,  emptying  of  veflels, 
and  in  various  hydrofiatical  experiments. 

The  moll  ufeful  and  celebrated I  fiphon  is  that  which  follows  :  a 
crooked  tube  ABC  [Plate  2,  fig.  6,)  is  provided  of  fuch  a  length, 
and  with  fuch  an  angle,  or  fo  bent  at  the  vertex,  as  that  when  the 
orifice  A  is  placed  on  an  horizontal  plane,  the  height  of  AB  may 
not  exceed  thirty-two  or  thirty-three  feet.  For  common  ufes  a  foot 
or  half  a  foot  high  fuffices.  If,  now,  the  lefs  arm  A  B  be  immerged 
in  water,  or  any  other  liquid,  and  the  air  be  fucked  out  of  it  by  the 
aperture  C,  till  the  liquor  follow  ;  the  liquor  will  continue  to  flow 
out  of  the  vclfel,  through  the  tube  BC,  as  long  as  the  aperture  A 
is  under  the  furface  of  the  liquor. 

Note,  inflead  of  fucking  out  the  air,  the  event  will  be  the  fame, 
ifth e fiphon  be  at  firfl  filled  with  the  fluid,  and  the  aperture  C  Hop¬ 
ped  with  the  finger,  till  the  aperture  A  be  immerged. 

The  truth  of  the  phenomenon  is  known  by  abundance  of  experi¬ 
ments;  nor  is  the  reafonof  part  of  it  far  to  feek.  In  fucking,  the 
air  in  the  tube  is  rarefied,  and  the  equilibrium  deftroyed  ;  confe- 
quently,  the  water  mull  be  raifed  into  the  leffer  leg,  AB,  by  the 
preponderating  preffure  of  the  atmofphere. 

1  he  fitphon  being  thus  filled,  the  atmofphere  preffes  equally  on 
each  extremity  thereof ;  foas  to  fufiain  an  equal  quantity  of  water 
in  each  leg:  but  the  air  not  being  able  to  fufiain  all  the  water  in 
the  longer  leg,  and  being  more  than  able  to  fufiain  that  in  the 
fliorter  leg;  with  the  excefs  of  force,  therefore,  it  will  raife  new 
water  into  the  fliorter  leg  ;  and  this  new  water  cannot  make  it’s 
way,  but  by  protruding  the  firft  before  it ;  by  this  means  is  the 
water  continually  driven  out  of  the  longer  leg,  as  it  is  continually 
railed  by  the  fliorter. 

1  lie  caufe  of  the  fiphon'  s  running  may  be  otherwife  explained  in 
the  following  manner  :  the  air  which  paffes  into  the  veffel  A  BCD, 
(fig’  5 •)  reprefented  by  the  column  KL,  fufiains  the  column  of 
water  LD  in  the  fliort  leg  of  the fiphon,  preffing  againft  that  air 
with  it’s  perpendicular  height  DF  ,  whilft  the  column  of  air  MS 
preffing  upwards  againfi  the  hole  of  the  long  or  ifiuing  leg  D  S, 
which  a£ts  according  to  the  height  DC,  mufi  yield  and  fuller 
the  water  to  run  out  as  long  as  the  leg  D  S  is  longer,  or  rather 
perpendicularly  higher  than  DG.  For  lince  K  and  M  ate  fuppo¬ 
fed  to  be  at  the  top  of  the  atmofphere,  the  columns  K  L,  ana  M  S 
are  equal  in  height  and  preffure  [for  the  height  of  L  above  S  is  of 
no  account  with  refped  to  the  whole  height  of  the  atmofphere),  as 
long  as  MS  is  ailed  upon  by  the  defeending  water  D  S,  whofe 
height  is  from  D  to  S,  (e.  g.  fifteen  inches)  an  height  fuperior 
to  that  of  the  column  DG  (e.  g.  feven  inches)  fupported  by  the 
column  of  air  K  L,  the  column  M  S  mufi  yield  to  the  water  ifiuing 
out  at  S  :  and  however  the  furface  of  the  water  E  F  defeends,  the 
column  K  L,  by  it’s  preffure,  will  always  overcome  the  refinance  of 
the  column  MS,  bccaufe  it  has  a  lefs  height  of  water  to  fufiain  than 
M  S  has.  If  the  mouth  of  the  ifiuing  leg  had  been  at  T,  the  water 
would  hang  in  equilibria,  filling  both  legs  of  the  fiphon,  when  the 
■water is  come  down  in  the  upper  vellel  to  I  HT  ;  becaufe  then  the 
two  columns  of  air  KL  and  M  S  will  be  aded  againfi  by  an  equal 
height  of  water  in  the  legs  of  th efiphon  ;  but  if  you  raife  the  ifiuing 
end  of  the  fiphon  (now  fuppofed  at  T)  up  to  the  level  of  u  V  above 
I  FI,  the  water  will  run  back  up  from  V  to  D,  and  fo  out  at  H  in 
the  upper  vcffcl ;  becaufe  then  the  column  MS,  having  only  the 
height  VD  to  fufiain,  will  be  aded  againfi  with  lefs  force  than 
the  column  K  L,  which  is  prefled  againft  by  the  whole  height 
D  H  fuperior  to  V  D.  Since,  therefore,  the  preffure  of  the  air  is 
the  caufe  of  the  water  being  pufhed  up  into  the  fiphon,  and  the  dif¬ 
ference  of  it’s  preffure  (as  one  column  is  aded  againft  by  the  water 
in  the  flmrt  leg  more  weakly  than  another  column  of  air  is  aded 
upon  by  the  water  in  the  long  leg)  is  the  caufe  of  it’s  running  con¬ 
tinually  from  one  veffel  into  another,  when  once  fet  a-going  ;  it 
follows,  that  the  bend  D  of  the  upper  part  of  the  fiphon  mufi  not 
be  above  thirty-two  feet  higher  than  the  water  in  the  upper  veffel, 
becaufe  'he  air  cannot  fufiain  a  column  of  watef,  whofe  height  ex¬ 
ceeds  thirty-two  feet. 

Mercury  will  run  in  a  fiphon  in  the  fame  manner  as  water  ;  but 
in  this  cafe,  the  bend  ot  the  fiphon  mufi  not  be  more  than  30  T8ff 
inches  above  the  ftagnant  mercury  in  the  upper  vclfel  ;  becaufe, 
as  it  is  about  fourteen  times  fpecifically  heavier  than  water,  it  will 
be  lifted  up  by  the  preffure  of  air  but  the  fourteenth  part  of  the 
height  to  which  water  is  lifted. 

Defaguliers  obferves,  that  in  acrane  or fiphon  (fuch  as  that  pro- 
pofed  by  Hero)  of  about  forty  feet  high,  the  water,  i'nfteadof  run¬ 
ning  from  the  upper  veffel  into  the  lower,  as  it  would  do  if  the 
height  of  the  Ihort  leg  were  much  under  thirty- two  feet,  will  in 
the  two  legs  fall  back  to  the  height  of  thirty-two  feet,  above  the 
refpedive  veflels,  where  it  will  hang;  the  air  not  being  able  to 
fufiain  the  water  above  thofe  heights,  and  confequently  to  drive 
it  up  over  the  bend. 

In  an  experiment  of  this  kind,  the  w-ater  in  the  legs  of  the fiphon , 
unlds  it  be  purged  of  it’s  air,  will  not  reft  at  a  height  ot  quite 
thirty  feet  above  the  water  in  the  veflels,  becaufe  air  will  extricate 
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ltfelf  out  of  the  warer,  and  getting  above  the  w'ater  in  the  legs  prefs 
it  downwards,  fo  that  it's  height  will  be  left  to  balance  the  preffure 
or  the  atmofphere.  However,  this  is  certain,  that  a  fiphon  of  a  par¬ 
ticular  kind,  once  fet  a  running,,  will  perlift  in  it’s  motion,  though 
removed  into  the  meft  perfed  vacuum  our  air-pumps  will  make  : 
or,  if  the  lower  orifice  of  a  full  fiphon  be  Ihut,  and  the  w'hole  be  thus 
placed  in  a  receiver,  with  a  contrivance  for  opening  the  orifice  when 
the  air  is  exhaufted  ;  the  water  will  be  all  emptied  out  of  the  veffel, 
as  if  it  had  been  in  o|  en  air. 

This  tad  has  been  lufiiciently  afeertained  by  many  approved 
hydrojlatical  writers. 

Defaguliers  informs  us,  that  he  made  the  experiment,  both  with 
wrater  and  mercury  ;  for  having  filled  a  fiphon,  recurved  at  the  ex¬ 
tremities  of  it  s  legs,  fucceffively  with  thofe  liquors,  and  fufpended 
it  by  a  flip-wire  in  the  receiver  of  an  air-pump,  over  two  fmall  jars 
containing  mercury  to  unequal  heights  (and  water,  when  water 
was  ufed  in  th efipbon),  he  exhaufted  the  air  out  of  the  receiver,  and 
then  letting  dow  n  the fiphon,  fo  that  it’s  two  ends  went  into  the  liquor 
in  the  jars,  the  liquor  ran  from  the  higher  into  the  lower  veffel.  He 
alfo  made  an  experiment  in  the  open  air,  where  the  mercury  ran 
through  a fiphon,  whofe  bend  was  more  than  thirty  one  inches  above 
the  lower  orifice  of  the  fliort  leg  of  the  fiphon.  But  neither  of  thefe 
experiments  affords  a  juft  objedien  againfi  the  dodrine  advanced 
in  the  preceding  part  of  this  article,  viz.  that  the  air  is  the  caufe  of 
the  difeharge  of  liquors  from  one  veffel  into  another  by  means  of 
Jiphons  ;  for  it’s  running  in  vacuo  was  only  owing  to  the  attraction  of 
cohefion,  which  ad»  fora  fmall  height  ;  becaufe,  the  experiment 
will  not  lucceed  in  vacuo,  if  the fiphon  ufed  for  mercury  has  it’s  bend 
fix  inches  higher  than  the  orifice  of  the  fliort  leg,  and  if  the  bend  of 
the  fiphon  for  water  be  two  or  three  feet  high  ;  neither  will  the  laft 
mentioned  experiment  with  mercury  in  the  open  air  anfwer,  if  the 
bend  of  the  fiphon  be  forty  inches  high  :  and  in  all  the  experiments 
the  bores  ot  the  Jiphons  mufi  be  very  fin  all. 

T  he  figure  ot  the  fiphon  may  be  varied  at  pleafure,  [fee  Jig.  10,  7, 
8,)  provided  only  the  orifice  C  be  below  the  level  of  the  furface  of 
the  water  to  be  drawn  up  ;  but  ftill  the  farther  it  is  diftant  from  if, 
the  falter  will  the  fluid  be  carried  off.  And  if,  in  the  courfeofthe 
flux,  the  orifice  A  be  drawn  out  of  the  fluid  ;  all  the  liquor  in  the 
fiphon  will  go  out  at  the  lower  orifice  C  ;  that  in  the  leg  CB  drag¬ 
ging,  as  it  were,  that  in  the  fliorter  leg  AB  after  it. 

If  a  filled  fiph  on  be  fo  dilpofed,  as  that  both  orifices  A  and  C  be 
in  the  lame  horizontal  line  :  the  fluid  will  remain  pendant  in  each 
leg,  how  unequal  foever  the  length  of  the  legs  may  be.  Fluids, 
therefore,  in  Jiphons,  leem,  as  it  were,  to  form  one  continued  body  ; 
fo  that  the  heavier  part  defeending  like  a  chain,  pulls  the  lighter 
after  it. 

Laltly,  it  mufi  beobferved,  that  the  water  will  flow  out,  even 
through  a  fiphon  that  is  interrupted,  by  having  the  legs  A  D 
and  F  C  joined  (fig.  8.)  together,  by  a  much  bigger  tube  full  of 
air. 

Sipho  TV trtembergicus.  .  This  is  a  very  extraordinary  machine  of 
this  kind,  performing  divers  things  which  the  common  ftphon  will 
not  reach.  E.  gr.  in  this,  though  the  legs  be  in  the  fame  level, 
yet  the  water  riles  up  the  one,  and  defeends  through  the  other  ;  the 
water  rifes,  even  though  the  aperture  of  the  lefs  leg  be  only  half 
immerged  in  water  ;  the  fiphon  has  it’s  effect  after  continuing  dry  a 
long  time  ;  either  of  the  apertures  being  opened,  the  other  remain¬ 
ing  Ihut  for  a  whole  day,  and  then  opened,  the  water  flow's  out  as 
ulually.  Laftly,  the  water  rifes  and  falls  indifferently  through 
either  leg. 

Mufchenbroek,  in  accounting  for  the  operation  of  this  fiphon , 
obferves,  no  difeharge  could  be  made  by  it,  unlefs  the  w'ater  ap¬ 
plied  to  either  leg  caufe  the  one  to-be  fliorter,  and  the  other  longer 
by  its  own  weight. 

The  projed  of  this  fiphon  was  laid  by  Jordanus  Pelletier,  and 
executed  at  the  expence  of  prince  Frederic  Charles,  adminillrator 
at  Wirtemberg,  by  his  mathematician  Shahackard,  who  made  each 
branch  twenty  feet  long,  and  fet  them  eighteen  feet  apart ;  the  de- 
feription  thereof  was  publilhcd  by  Reifelius,  the  duke’s  phyfician. 
This  gave  occafion  to  M.  Papin  to  invent  another,  that  did  the  fame 
things,  deferibed  in  the  Philofophical  tranladions  :  and  which  Rei¬ 
felius,  in  another  paper  in  the  Tranladions,  ingenioufly  owns  to 
be  the  very  fame  with  that  of  Wirtemberg.  It’s  ftrudure  will  ap¬ 
pear  from  its  figure,  which  is  reprefented  in  Plate  2,  fig.  9. 

Springs.  Thefe  are  of  different  forts  ;  beingeither  fuch  as  run 
continually,  called  perennial ;  or  fuch  as  run  only  fora  time,  and  at 
certain  feafons  of  the  year,  and  therefore  called  temporary  fiprings. 
Others,  again,  are  called  intermitting  fiprings,  becaufe  they  flow  and 
then  flop,  and  flow  and  (top  again  ;  and  reciprocating  fiprings,  whofe 
w’aters  rife  and  fall,  or  flow  and  ebb,  by  regular  intervals.  In 
order  to  account  for  thefe  differences  in  fiprings,  let  A  BC  D  E  [Plate 
2,  fig.  12 ,)  reprefent  the  declivity  of  a  hill,  along  Which  the  rain 
defeends  ;  palling  through  the  fiilures  or  channels  B  F,  C  G,  D  H, 
and  L  K,  into  the  cavity  or  refervoir  FGHKMI  ;  from  this  ca¬ 
vity  let  there  be  a  narrow  drain  or  dud  KE,  which  difeharges  the 
w'ater  at  E.  As  the  capacity  of  the  refervoir  is  fuppofed  to  be  large 
in  proportion  to  that  of  the  drain,  it  will  furnifli  a  conftant  (upply 
of  water  to  the  fipring  at  E.  But  if  the  refervoir  FGHKMI  be 
fmall,  and  the  drain  large,  the  water  contained  in  the  former,  un¬ 
lefs  it  is  fupplied  by  rain,  will  be  wholly  difeharged  by  the  latter, 
and  the  fipring  will  become  dry  ;  and  fo  it  will  continue,  even  though 
it  rains,  till  the  water  has  had  time  to  penetrate  through  the  earth, 
or  to  pafs  through  the  channels  into  the  refervoir ;  and  the  time  ne- 
ceffary  for  furnifhinga  new  fupply  to  the  drain  Kb,  will  depend 
on  the  fize  of  the  fiilures,  the  nature  of  the  foil,  and  the  depth  of 
the  cavity  with  which  it  communicates.  Hence  it  may  happen, 
that  the  fipring  at  E  may  remain  dry  for  a  confiderable  time,  and 
even  whilft  it  rains ;  but  when  the  water  has  found  it’s  way  into  the 
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cavirv  f  the  hill,  the  fpring  will  begin  to  run.  of  this  kind, 

it  is  evident,  may  be  drv  in  wet  weather,  efpecially  if  the  dudt  K  E 
is  not  exactly  level  with  the  bottom  of  the  cavity  in  the  hill,  and 
difeharge  water  in  dry  weather  $  and  the  intermiffions  of  the  fpring 
many  continue  for  feveral  days.  But  if  we  fuppofe  XO  P  to  re¬ 
present  another  cavitv,  fupplied  with  water  by  the  channel  N  U,  as 
well  as  bv  filfures  and  clefts  in  the  rock,  and  by  the  draining  of  the 
adjacent  earth  ;  and  another  channel  S  T  V,  communicating  with 
the  b  ttom  of  it  at  S,  afeending  to  T,  and  terminating  on  the  fur- 
face  at  V,  in  the  form  of  a  siphon  ;  this  difpofition  of  the  in¬ 
ternal  cavities  of  the  earth,  which  we  may  reafonably  fuppofe  that 
nature  has  formed  in  a  variety  of  places,  will  ferve  to  explain  the 
principle  of  reciprocating  fprings.  for  it  is  plain,  that  the  cavity 
XOP  mud  be  fupplied  with  water  to  the  height  QPT,  before  it 
can  pnfs  ‘over  the  bend  of  the  channel  at  T,  and  then  it  will  flow 
through  the  longer  leg  of  the  fiphon  TV,  and  be  difeharged  at  the 
end  V,  which  is  lower  than  S.  Now  if  the  channel  STV  be  con- 
fiderahly  larger  than  N  O,  by  which  the  water  is  principally  con¬ 
veyed  into  the  refervoir  X  O  P,  the  refervoir  will  be  emptied  of  it’s 
water  by  the  fiphon,  and  when  the  water  defeends  below  it’s  ori¬ 
fice  S,  the  air  will  drive  the  remaining  water  out  of  the  crooked 
channel  S  1  V,  and  the  fpring  will  ceafe  to  flow.  But  in  time  the 
W3ter  in  the  refervoir  will  again  rife  to  the  height  Q_PT,  and  be 
difeharged  at  V,  as  before.  It  is  eafy  to  conceive,  that  the  dia¬ 
meters  of  the  channels  N  O  and  S  I  V  may  be  fo  proportioned  to 
one  another,  as  to  afford  an  intermiflion  and  renewal  of  the  fpring 
V  at  regular  intervals.  Thus,  if  N  O  communicates  with  a  well 
fupplied  by  the  tide,  during  the  time  of  flow,  the  quantity  of  water 
conv  ved  by  it  into  the  cavity  XOP,  may  be  fufficient  to  fill  it  up 
to  Q_PT;  and  STV  may  be  of  fuch  a  fixe  as  to  empty  it,  dur¬ 
ing  the  time  of  ebb.  It  is  eafy  to  apply  this  reafoning  to  more 
complicated  cafes,  where  feveral  refervoirs  and  fiphons,  communi¬ 
cating  with  each  other,  may  fupply  fprings,  with  circumftances  of 
greater  variety. 

Defaguliers  calls  thofe  reciprocating  fprings  wrhich  flow  con- 
ftantly,  but  with  a  ftream  fubjetf  to  increafeand  decreafe,  and  thus 
he  diftinguilhes  them  from  intermitting fprings ,  which  flow  or  flop 
arternately. 

A  Steam-«7£/«<?,  commonly  called  a  fire -engine,  is  one  of  the 
molt  curious  and  ufeful  machines,  which  modern  art  can  boalt,  for 
draining  mines  and  raifing  water,  &c.  by  the  proper  application  and 
ufe  of  the Jieam  of  boiling  water. 

Mr.  Newcomen,  an  ironmonger,  and  Mr.  John  Cowley, a  glazier, 
both  diffenters  of  the  Baptift  denomination,  at  Dartmouth, contrived 
a  way  to  raife  water  by  fire,  where  the  fleam  for  this  purpole,  even 
at  the  greateff  depths  of  mines,  is  not  required  to  be  greater  than 
the  prelfure  of  the  atmofphere :  and  t  his  is  the  ftrudture  of  the fire-en¬ 
gine  as  it  is  now  ufed,  and  which  has  been  of  about  eighty  years 
Handing  ;  thq  inventors,  or  improvers  of  this  engine  having  begun  to 
work  with  it  in  1712. 

In  order  to  explain  the  principles,  conftru&ion,  and  ufe  of  this 
engine,  let  us  fuppofe  a  well  or  mine,  as  p,  ( Plate  2,  fig.  II,)  one 
hundred  and  fifty  feet  deep,  from  which  water  is  to  be  railed  with 
a  pump,  the  diameter  of  whofe  barrel  is  7!  inches  ;  and,  therefore, 
in  this  cafe,  the  weight  of  a  cylindric  column  of  water  one  hun¬ 
dred  and  fifty  feet  high,  and  inches  in  diameter,  will  be  about 
three  thoufand  pounds.  If  now  the  rod  of  this  pump  were  hung  by 
a  chain  to  the  end  of  a  lever  h  b,  as  at  H,  and  at  the  other  end  a 
power  were  applied,  as  at  P,  with  a  fuperior  force,  the  pump  might 
be  worked,  and  the  water  railed.  It  appears,  that  this  power  can¬ 
not  be  fupplied  by  the  ftrength  of  man  or  beafl,  for  it  will  require 
one  hundred  men  to  pull  down  the  beam,  each  pulling  with  a  force 
of  thirty  pounds  ;  but  as  the  pump  in  a  mine  mull  not  Hand  ftill, 
there  fhould  be  one  hundred  more  to  relieve  thefe  when  weary  : 
and  even  fuppofing  two  hundred  men  to  be  fufficient,  which  is  far 
from  being  the  cafe,  the  expence  would  be  too  great,  if  we  allow 
horfes,  and  one  horfe  equal  to  five  men,  there  muff  be  twenty 
horfes  working  at  a  time,  and  twenty  more  to  relieve  thefe,  which 
number  of  horfes  would  be  attended  with  too  great  an  expence  for 
mod  mines:  and  neither  men  nor  horfes  would  be  able  to  give 
more  than  fifteen  or  fixteen  ffrokes  in  a  minute  ;  fome  other  power, 
therefore,  muff  be  applied.  The  philofopher  will  propofe  to  fix  a 
large  barrel  or  cylinder  C  C,  truly  bored,  about  eight  or  nine  feet 
long,  and  twenty-two  inches  wide,  on  the  top  of  an  air-pump  ;  and 
in  this  a  piffon  well-leathered,  whofe  rod  L  is  fattened  to  a  chain 
hanging  from  the  end  of  a  lever  at  P.  Now,  fays  he,  allowing  fifteen 
pounds  of  prelfure  upon  every  fquare  inch,  the  whole  prelfure  of  air 
tapon  fuch  a  pifton  will  be  five  thoufand  eight  hundred  pounds, 
which  is  near  twice  the  force  to  be  overcome.  But  this  mutt  be 
effected  by  exhaulting  fo  large  a  barrel  by  the  air-pump,  and  which 
he  cannot  do  more  than  twice  in  an  hour  ;  fo  that  he  can  produce 
only  two  ftrokes  of  the  pump,  whereas  we  ought  to  have  nine  hun¬ 
dred  and  fixty  in  the  fame  time  :  fixteen  ftrokes  in  a  minute  being 
necelfary  to  keep  the  water  in  the  mine  from  overflowing  the  works. 
But  an  effectual  method  has  been  found  of  making  a  vacuum  un¬ 
der  the  pifton  C,  fixteen  times  in  a  minute,  which  is  as  follows  : 
B  is  a  large  boiler,  whofe  water  by  the  fire  under  it  is  converted  into 
flattie  Jieam.  1  lie  great  cylinder  C  C  is  fixed  upon  it,  and  com¬ 
municates  with  it  by  the  pipe  Dd;  on  the  lower  orifice  of  which 
(within  the  boiler)  moves  a  broad  plate,  by  means  of  the  fleam-cock 
or  regulator  E  io,  flopping  or  opening  the  paflage,  to  prevent  or 
permit  the  Jieam  to  pafs  into  the  cylinder,  as  occafion  requires.  The 
diameter  ot  the  pipe  D  is  about  four  inches.  'The fleam  in  the  boiler 
ought  always  to  be  a  little  ftronger  than  the  air,  that  when  let  into 
the  barrel,  it  may  be  a  little  more  than  a  balance  to  the  prelfure  of 
the  external  air,  which  keeps  down  the  pifton  at  the  bottom  dn. 
I  he  pifton  being  by  this  means  at  liberty,  the  pump-rod  will,  by 
it  a  great  weight,  delcend  at  the  oppofiteend  to  fetch  a  ftroke,  which 


is  more  than  double  the  weight  of  the  pifton,  &c.  at  the  other  end. 
The  end  of  the  lever  at  the  pump,  therefore,  will  always  prepon¬ 
derate  and  defeend,  when  the  pifton  is  at  liberry.  The  handle  of 
the  Jieam- cock  E  10,  being  turned  towards  «,  opens  the  pipe  D  to 
let  in  the  fleam;  and  being  turned  towards  O,  fhuts  it  off,  that  no 
more  can  enter.  The  pilton  is  now  raifed  towards  the  top  of  the 
cylinder  at  C,  and  the  cylinder  is  full  of  Jieam.  The  lever  O  1 
muft  then  be  lifted  up  to  turn,  by  it’s  teeth,  the  inje&ingcock  at  N, 
which  permits  the  water,  brought  from  the  cittern  g,  by.  the  pipe 
^MN,  to  enter  the  bottom  of  the  cylinder  n,  where  it  flies  up 
like  a  fountain,  and  ftriking  again!!  the  bottom  of  the  pifton,  the 
drops,  being  driven  all  over  the  cylinder,  will  by  their  coldnefs  con- 
denfe  the  fleam  into  water  again, and  precipitate  it  to  the  bottom  of 
the  cylinder.  - 

Mr.  Beighton  made  an  experiment  to  determine  the  rarity  of 
fleam,  and  found  the  content  of  a  certain  cylinder  of  fleam  was  one 
hundred  and  thirteen  gallons ;  and  lince  there  W'ere  fixteen  ftrokes 
ifi  a  minute,  therefore,  113  X  x6z=:i8o8  gallons  o {fleam  per  mi¬ 
nute.  He  alfo  obferved,  that  the  boiler,  proportioned  to  that  cylin¬ 
der,  required  to  be  fupplied  with  water  at  the  rate  of  five  pints  per 
minute,  and  fince  282  cubic  inches  make  a  gallon,  35^  make  a 
pint,  and  5  X  35i=I7^i  in  five  pints;  and  the  cubic  inches  of 
fleam  are  1808  X  282—509856  :  if  then  we  fay,  as  176^:  509856 
:  :  1  :  2887  ;  or  one  cubic  inch  of  water  is  expanded  into  2887 
inches  of  fleam:  confequently  the  fleam  in  the  cylinder  is  reduced  to 
part,  when  converted  into  water  by  the  jet  of  cold  water; 
and,  therefore,  a  fufficient  vacuum  is  made  in  the  cylinder  for  the 
pifton  to  defeend  unbalanced,  by  the  prelfure  of  the  atmofphere. 
The  pifton,  being  forced  down,  raifes  the  other  end  of  the  lever, 
and  confequently  the  pifton  of  the  pump,  which  brings  up  and  dis¬ 
charges  the  water  at  p.  Now  the  whole  operation  of  opening  and 
fhutting  the  Jieam  regulator  and  injection  cock,  may  be  performed 
in  fuch  a  time  as  will  produce  very  well  fixteen  ftrokes  in  a  mi¬ 
nute.  That  the  cittern  g  may  be  always  fupplied  with  w'ater,  there 
is  an  arch  x  fixed  near  the  arch  H  at  the  pump  end,  from  w  hich 
anothet  pump  rod  k  with  it’s  pifton  draws  water  from  a  fmall  cif- 
tern  near  the  mouth  of  the  pit  (fupplied  from  the  water  raifed  at  p) 
and  forces  it  up  the  pipe  mm  m  into  the  ciftern  g,  which,  therefore, 
can  never  want  water.  That  the  leathers  of  the  pifton  C  may  be 
always  fupple,and  lwelledout  fo  as  to  be.  always  air-tight,  a  fmall 
ftream  of  water  is  fupplied  from  the  injecting  pipe  M  by  the  arm  z. 
On  the  top  of  the  cylinder  is  a  cup  L,  to  hold  the  water  that  lies 
on  the  pifton,  left  it  Ihould  overflow’  when  the  pifton  is  at  it’s  greatel! 
height,  as  at  W  ;  at  which  time  if  the  cup  be  too  full,  the  water 
will  run  down  the  pipe  V  to  the  wade  well  at  Y.  The  water  in 
the  boiler,  w’hich  waltes  in  generating  fleam,  is  fupplied  by  a  pipe 
F/  about  three  feet  long,  fupplied  by  the  pipe  W  with  water  from 
the  top  of  the  pifton,  which  has  the  advantage  of  being  always 
warm,  and  not  fo  apt  to  check  the  boiling  of  the  water.  That  the 
boiler  may  not  have  the  furface  of  the  water  too  low  (which  would 
endanger  it’s  burning),  or  too  high,  which  would  not  leave  room 
enough  for  fleam,  there  are  two  gage-pipes  at  G  ;  one  going  a  little 
below  the  furface  of  the  water  when  at  a  proper  height,  and  the 
other  Handing  a  little  above  it.  When  every  thing  is  right  the 
ftop-cock  of  the  Ihorter  pipe  being  opened,  gives  only  fleam,  and 
that  of  the  long  one  water  ;  but  if  otherwife,  both  cocks  will  give 
fleam  when  the  furface  is  too  low,  and  both  give  water  when  it  is 
too  high :  and  hence  the  cock  which  feeds  the  boiler  at  F  may  be 
fo  opened  as  always  to  keep  the  furface  of  the  water  to  it’s  due 
height.  The  cold  water,  conftantly  inje&ed  into  the  cylinder  to 
condenfe  the  fleam,  is  carried  offby  the  edu<ftion-pipe  </TY,  go¬ 
ing  from  the  bottom  of  the  cylinder  to  the  wafte-well  Y,  where 
paffing  a  little  under  water,  it  has  it’s  end  turned  up  with  3  valve 
Y  to  keep  out  the  air  from  prefling  up  into  the  pipe,  but  allowing 
the  injedted  water  coming  the  other  way  to  be  difeharged  ;  whereby 
the  cylinder  is  kept  empty.  Left  the  fleam  Ihould  become  too 
ftrong  for  the  boiler  and  burl!  it,  there  is  a  valve  fixed  at  b,  with  3 
perpendicular  wire  Handing  up  from  the  middle  ot  it,  on  which  are 
fixed  weights  of  lead,  for  examining  the  ftrength  of  the  fteam 
pulhing  againft  if  from  wdthin.  Thus  the  fteam  is  known  to  be  as 
ftrong  as  the  air,  if  it  will  raife  up  fo  much  weight  on  the  valve  as 
is  at  the  rate  of  fifteen  pounds  to  an  inch  fquare.  When  the 
fteam  becomes  ftronger  than  what  is  required,  it  will  lift  up  the 
valve  and  go  out.  This  valve  is  called  the  puppet-clack.  The 
fteam  is  variable  in  ftrength,  but  nev^rone  tenth  ftronger  or  weaker 
than  common  air  ;  for  it  has  been  found  that  the  engine  will  work 
well,  when  thefe  is  the  weight  of  one  pound  on  every  fquare  inch 
of  the  valve  b.  This  Ihews,  that  the  J'team  is  then  one  fifteenth 
part  ftronger  than  the  common  air.  Now  as  the  height  of  the 
feeding  pipe  from  the  funnel  F  to  the  furface  of  the  water  S  s  is  not 
above  three  feet,  and  32.  feet  of  water  afford  one  tenth  of  the  pref- 
fure  of  the  air  ;  if  the  fteam  were  one  tenth  part  ftronger  than  air, 
it  would  pulh  the  water  out  at  F ;  which,  not  doing,  cannot  be 
ftronger  than  air,  even  in  this  cafe,  where  the  regulator  being  Ihut, 
it  is  mol!  of  all  confined.  When  the  regulator  is  opened,  the  fteam 
gives  the  pifton  a  pulh,  which  raifes  it  up  a  little  way,  then  occu¬ 
pying  a  greater  fpace,  it  becomes  of  the  fame  ftrength,  and  fo  a  ba¬ 
lance  to  the  atmofphere  :  thus  the  pifton,  being  at  liberty,  rifes  to 
the  top  W.  The  fteam,  now  expanded  into  the  whole  capacity  of 
the  cylinder,  is  weaker  than  the  air,  and  would  notfupport  the  pifton, 
if  it  were  not  for  the  greater  weight  at  the  other  end  of  the  lever, 
which  keeps  it  up.  The  fteam,  at  each  ftroke,  drives  the  jnje&ed 
water  of  the  preceding  ftroke  out  of  the  edudtion-pipe  dW,  and 
would  itfelf  follow  and  blowout  the  valve  Y ,  which  is  not  loaded, 
if  it  were  ftronger  than  the  air,  which  it  never  does.  If  it  were 
exadlly  equal  to  the  ftrength  of  the  air,  it  would  juft  drive  out  all 
the  water  at  Y,  but  could  not  follow  itfelf,  the  prelfure  on  each 
fide  of  the  valve  being  equal  by  fuppofition.  If  it  be  weaker  than 
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the  air,  it  will  not  force  all  the  water  out  of  the  pipe  c/TY,  but  the 
furface  will  (land,  e.  g.  at  T,  where  the  column  ofwaterTY  added 
to  the  (Irength  of  the  f cam  is  equal  to  the  preflure  of  the  air.  When 
the  fleam  is  one  tenth  weaker  than  the  air,  the  height  TY=3f 
feet.  Now  fince  the  whole  perpendicular  diftance  fromr/  to  Y  is 
but  four  feet,  and  the Jleam  always  fufficicnt  to  expel  the  water;  it 
is  plain,  that  it  can  never  be  more  than  one  tenth  part  weaker  than 
the  air  Vhen  weakeft.  There  is  air  in  all  the  water  inje&ed,  and 
though  that  air  cannot  be  taken  out  or  condenfed  with  the  fleam,  yet 
it  will  precipitate  and  fall  through  the  Jleam  to  the  bottom  of  the 
cylinder,  as  being  much  heavier.  For  it  has  been  fhewn,  that Jleam 
is  to  water  as  I  to  2887  in  it’s  denfity  ;  but  the  denfity  of  air  is  to 
that  of  water  as  1  to  864  :  therefore,  the  rarity  of fleam  is  to  that  of 
air  as  2887  to  864  :  the  air  will  therefore  fall  through  the  fearn  to 
the  bottom,  and  from  thence  be  driven  out  through  a  fmall  pipe 
opening  into  the  cup  at  4,  on  which  is  a  valve.  Now  when  the 
fleam  firlt  rufhes  into  the  cylinder,  and  is  a  little  ftronger  than  the 
outward  air,  it  will  force  the  precipitated  air  to  open  the  valve  at  4 
and  make  it’s  cfcape,  but  the  feam  cannot  follow,  becaufe  it  is 
weaker  than  the  outward  air,  as  the  pifton  gives  it  room,  by  amen¬ 
ding,  to  expand.  This  valve,  on  account  of  the  noife  it  makes,  is 
called  the  fnifting-clack. 

Among  thegreateft  improvements  of  this  engine,  we  may  reckon 
that  contrivance,  by  which  the  engine  itfelf  is  made  to  open  and  fhut 
the  regulator  and  injeftion  cock,  and  even  more  accurately  than  any 
perfon  attending  could  poflibly  do  it :  for  this  purpofe  there  is  fixed 
to  an  arch  Z,  at  a  proper  diftance  from  the  arch  P,  a  chain  from 
which  hangs  a  perpendicular  piece  or  working  beam  QC^,  which 
comes  down  quite  to  the  floor,  and  goes  through  it  in  a  hole,  which 
it  very  exaiftly  fits.  This  piece  has  a  long  flit  in  it,  and  leveral  pin¬ 
holes  and  pins,  for  the  movement  of  feveral  fmall  levers  deftined  to 
the  office  of  opening  and  (hutting  the  cocks,  after  the  following 
manner.  Between  two  perpendicular  pieces  of  wood  on  each  fide 
of  P,  there  is  a  fquare  iron  axis  AB,  (fig.  14,)  which  has  upon  it 
feveral  iron  pieces  of  the  lever  kind.  The  firlt  is  the  piece  C  E  D, 
called  the  Y,  from  it’s  reprefenting  that  letter  inverted  by  it’s  two 
(hanks  E  and  D;  on  the  upper  part  is  a  weight  F  to  be  raifed 
higher  or  lower,  and  fixed  as  occafion  requires.  This  Y  is  fixed 
very  fall  upon  the  iron  axis  AB.  From  the  axis  hangs  a  fort  of 
iron  ftirrup  IK  LG,  by  it’s  two  hooks  I,  G,  having  on  the  lower 
part  two  holes  K,  L,  through  which  pafles  a  long  iron  pin  LK, 
keyed  in  the  fame.  When  this  pin  is  put  in,  it  is  alfo  paired  thro’ 
the  two  holes  in  the  ends  F,  N,  of  the  horizontal  fork  or  lpanner 
EQN>  joined  at  it’s  end  Q_to  the  handle  of  the  regulator  V  10. 
From  Q_to  O  are  feveral  holes,  by  which  the  faid  handle  may  be 
fixed  to  that  part  of  the  end  which  is  molt  convenient.  Upon  the 
axis  AB  is  fixed  at  right  angles  to  the  Y  a  handle  or  lever  Gq, 
which  goes  on  the  outfide  of  the  piece  Q_Q^,  and  lies  between  the 
pins.  Another  handle  is  alfo  faftened  upon  the  fame  axis,  viz.  H  5 , 
and  placed  at  half  a  right  angle  to  the  former  G  4  ;  this  pafles  thro’ 
the  flit  of  the  piece  QjQ_  lying  on  one  of  it’s  pins.  Hence  we  fee, 
that  when  the  working  beam  goes  up,  it’s  pin  in  the  flit  lifrs  up  the 
fpanner  H5,  which  turns  about  the  axis  fo  fait  as  to  throw  the  Y 
with  it’s  weight  F  from  C  to  6,  in  which  direction  it  would  conti¬ 
nue  to  move,  after  it  pafled  the  perpendicular,  if  it  were  not  preven¬ 
ted  byaftrap  of  leather  fixed  to  it  at  ce,  and  made  fait  at  the  ends  m 
and  n,  in  fuch  manner  as  to  allow  the  Y  to  vibrate  backwards  and 
forwards  about  a  quarter  of  a  circle,  at  equal  diftances,  on  this  fide 
and  that  of  the  perpendicular.  In  the  reprefentation  here  given,  the 
regulator  is  open,  it’s  plate  TY  being  (hewn  on  one  fide  of  the  pipe 
i5,%hich  joins  the  cylinder  and  boiler.  The  pifton  is  now  up,  and 
?lfo  the  working  beam  near  it’s  greateft  height:  the  pin  in  the  flit 
fias  fo  far  raifed  the  fpanner  H  5,  that  the  weight  F  on  the  head  of 
the  Y  is  brought  fo  far  from  n,  as  tube  paft  the  perpendicular,  and 


The  method  of  conftrutling  a  fire-engine  according  to  the  direc¬ 
tions  fuggefted  bv  the  marquis  of  Worcefter,  and  firft  executed  by 
Capt.  Savery,  w  herein  the  wratcr  was  to  be  raifed  folely  by  the  pref- 
fure  of  elaltic  vapour  or  Jteam,  is  very  ufeful  and  cheap,  compared 
With  the  other  fort ;  and  when  the  height,  to  which  the  water  is  to 
be  raifed,  does  not  exceed  one  hundred  or  one  hundred  and  fifty  feet, 
then  this  engine  is  applicable  with  great  advantage ;  as  it  requires 
£ut  a  fmall  fire,  (not  bigger  than  what  is  generally  ufed  in  a  parlour 
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ready  to  fall  over  towards  m;  and  w'hcn  it  does  fo,  it  will  by  it’s 
fhank  E,  with  a  frrrirt  blow,  ftrike  the  iron  pin  KL,  and  drawing 
the  fork  ON  horizontally  towards  the  beam  Q_,  will  draw  the  end 
10  of  the  regulator  towards  t,  and  thereby  fliut  it  by  flopping  the’ 
plate  Y  under  the  holes  of  the  throat-pipe  S.  Immediately  after  the 
regulator  is  fliut,  the  beam  riling  a  little  higher,  with  it’s  pin  s,  on 
the  outfide  upon  the  lower  part,  lifts  up  the  end  k  1  of  the  handle  of 
the  injection  cock,  and  opens  it  by  the  turning  of  the  two  parts  with 
teeth.  The  jet  immediately  making  a  vacuum,  the  beam  again  de- 
feends,  and  the  pin  r  depreffing  the  handle  k  1  fhuts  the  inje<ftion 
cock  :  and  the  beam  continuing  to  defeend,  the  pin  p  bears  down 
the  handle  Gq,  and  throwing  back  the  Y,  it’s  fhank  D  throws  for¬ 
ward  the  fork  N  Q_,  and  again  op>  ns  the  regulator  to  admit  frefli 
Jteam ;  after  this  every  thing  returns  as  before,  and  thus  the  engine 
is  wonderfully  contrived  for  working  itfelf. 

After  the  engine  had  been  made  as  above  deferibed,  for  many  years, 
it  received  another  improvement  of  very  great  advantage:  that  was, 
inftead  of  feeding  the  boiler  with  warm  water  from  the  top  of  the 
cylinder  by  the  pipe  W,  (fig.  11,)  above,  and  F  f  below,  it  was 
fupplied  with  the  Raiding  hot  water  which  comes  out  of  the  educ¬ 
tion  pipe  dT  Y,  which  now,  inftead  of  going  to  the  wafte-well  at  Y, 
was  turned  into  the  boiler  in  the  top  part:  and  as  the  edutftion  pipe 
before  went  out  at  the  fide  of  the  cylinder,  it  was  now  inferted  in  the 
bottom  of  the  fame :  and  though  the  preflure  of  the  Jteam  in  the  boi¬ 
ler  be  fomewhat  greater  in  the  cylinder,  yet  the  weight  of  water  in 
the  edudfion  pipe,  being  added  to  the  force  of  Jteam  in  the  cylinder, 
will  carry  the  water  down  continually,  by  overcoming  thcrcfiftance 
in  the  boiler. 

If  the  cylinder  be  forty-two  inches  in  diameter,  the  pifton  will  be 
prefled  down  with  a  force  greater  than  twenty  thoufand  pounds,  and 
will  confequently  lift  up  that  weight  at  the  oppofite  end  ofthebeam : 
and  as  the  pump-rod  with  it’s  plunger  is  fixed  to  that  en  ,  if  the 
bore  where  the  plunger  works  were  ten  inches  diameter,  the  water 
would  be  forced  up  through  a  pipe  of  one  hundred  and  eighty  yards 
perpendicular  height. 

But,  as  the  parts  of  this  engine  have  a  good  deal  of  friiftion,  and 
mull  work  with  a  confiderable  velocity,  and  there  is  no  fuch  thing  as 
making  a  perfedt  vacuum  in  the  cylinder,  it  is  found  that  no  more 
than  eight  pounds  of  prelfure  mult  be  allowed  for,  on  every  circular 
inch  of  the  pifton  in  the  cylinder,  that  it  may  make  about  fixteen 
ftrokes  in  a  minute,  about  fix  feet  each. 

Where  the  boiler  is  very  large,  the  pifton  will  make  between 
twenty  and  twenty-five  ftrokes  in  a  minute,  and  each  llrokefcven  or 
eight  feet;  which,  in  a  pump  of  nine  inches  bore,  will  raife  upwards 
of  thr  ee  hundred  hogfffiadsof  water  in  an  hour. 

It  is  found  by  experience,  that  a  cylinder,  forty  inches  diameter, 
will  work  a  pump  ten  inches  diameter,  and  one  hundred  yards  long: 
and  hence  we  can  find  the  diameter  and  length  of  a  pump,  that  can 
be  worked  by  any  other  cylinder. 

For  the  conveniencv  of  thofe  who  would  make  ufe  of  this  engine 
for  railing  water,  we  (hall  lubjoin  part  of  a  table  calculated  by  Mr. 
Beighton,  (hewing  how  any  given  quantity  of  water  may  be  raifed  in 
an  hour,  from  forty-eight  to  four  hundred  and  forty  hogflieads;  at 
any  given  depth,  from  fifteen  to  one  hundred  yards ;  the  machine 
working  at  the  rate  of  fixteen  ftrokes  per  minute,  and  each  ftroke 
being  fix  feet  long. 

One  example  of  the  ufe  of  this  table,  will  make  the  whole  plain. 
Suppofe  it  were  required  to  draw  one  hundred  and  fifty  hogfheads 
per  hour,  at  ninety  yards  depth  ;  in  the  fecond  column  from  the 
right  hand,  I  find  the  neareft  number,  viz.  lqghogfheads  40  gallons, 
againft  which,  on  the  right  hand,  I  find  the  diameter  of  the  bore  of 
thepump  mult  be  feveninches;  and  in  the  fame  collateral  line,  under 
the  given  depth  go,  I  find  27  inches,  the  diameter  of  the  cylinder  fit 
for  that  purpofe.  And  fo  for  any  other. 


chimney)  is  of  a  very  Ample  and  eafy  ftru<Sture,and  admirably  adapt¬ 
ed  for  playing  of  fountains  to  great  heights.  We  (hall,  therefore, 
here  fubjoin  an  account  of  it’s  ftruflure,  with  the  laft  improvements 
made  in  it  by  Dr  Defaguliers. 

The  boiler  BB,  (fig.  13),  is  a  large  copper  body  of  a  globular 
form,  as  being  beft  adapted  to  withftand  the  very  great  force  of  Jteam, 
that  is  in  this  cafe  neceflary  :  round  the  body  of  this  boiler  the  fire 
and  flame  are  conduaed,  as  at  TTT.  It  has  a  copper  cover 

ferewed 


A  Table  (hewing  the  Power  of  the  Engine  for  raffing  Water  by  Fire. 


The  depth  to  be  drawn  in  yards. 
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/crewed  on,  which  contains  the  fleam-  ipc  C  D,  and  two  gage-pipes 
N  n  andOfl,  which,  bv  turning  their  cocks,  (hew  the  height  of  the 
furfaceof  the  water  within,  as  in  the  other  engine.  On  the  fame 
cover  at  P  is  a  valve,  over  which  lies  a  (feel-yard  with  its  weight  Q_ 
to  keep  it  down,  the  (Irengthof  the  vapour  being  this  way  modex- 
atflv  ■  (fimated  :  for  being  in  the  nature  of  a  lever,  of  the  third  fort, 
it  is  plain,  if  the  beam  of  the  lever  be  divided  into  ten  equal  parts, 
and  th  firif  of  them  be  upon  the  middle  of  the  valve, and  the  weight 
Q_hangs  at  the  2d,  3d,  &c.  divilions,  that  then  the  force  of  the  fleam 
which  can  raife  up  the  valve  will  be  2.  3,  &c.  times  as  great  as  the 
weight,  tf  the  area  of  the  valve  be  a  fquare  inch,  and  Qj=  151b. 
hanging  at  the  fecond  divifion  is  raifed  by  fleam  pu  (hing  up  the  valve, 
it  will  (hew  the  fleam  will  then  prefs  with  the  force  of  two  atmo- 
fpheres,  and  fo  on  to  ten  atmofphercs  :  but  great  care  mud  be  taken 
left  the  fleam,  fo  very  Itrong,  burff  the  boiler  to  pieces.  The  fleam 
is  carried  from  the  boiler  to  a  copper- velfel  A,  by  means  of  the  pipe 
C  D,  and  is  let  into  the  fame  by  turning  the  handle  K  of  the fleam- 
cock  DI.  The  kev  of  this  cock  is  kept  down  by  the  ferew  L,  held 
up  by  the  gibbet  D  L.  The  handle  turned  from  K  to  k  admits  a 
paflage  to  the  fleam  into  the  copper  receiver  A.  This  receiver  com¬ 
municates  at  bottom  with  the  fucking- pipe  ZH  going  down  to  the 
water  H  in  the  well  X  ;  and  above  with  the  forcing  pipe  E  E, 
which  goes  up  a  little  above  the  water  of  the  refervoir  R:  between 
thefe  two  pipes  are  two  valves  F  and  G,  both  opening  upwards. 
The  fleam  being  let  in  upon  the  water  of  the  receiver  A,  forces  it  up 
through  the  valve  F,  and  the  pipe  b'E  to  the  refervoir,  and  then  the 
(aid  receiver  is  full  of  hot  fleam.  This  fleam  in  the  receiver  is  con- 
denfed  by  a  jet  of  cold  water  coming  from  the  forcing-pipe  by  the 
fmall  pipe  M  I,  being  let  in  and  fhut  off  by  the  cock  at  M.  The 
/learn,  being  condenfed  by  this  jet,  will  be  reduced  within  a  very 
fmall  fpace,  and  fo  make  a  vacuum,  upon  which  the  water  in  the 
Well  will  rufh  up  the  forcing-pipe  to  redore  the  equilibrium,  and 
thus  again  fill  the  receiver  A:  the  little  air  being  comprelfed  within 
a  fmall  compafs  at  the  top  above  be.  That  there  may  be  always 
water  in  the  forcing-pipe  for  the  jet,  there  is  a  little  pipe  which 
brings  the  water  to  it  from  the  refervoir,  with  the  fmall  Itop-cock  Y, 
to  fhut  it  off  upon  occalion.  The  valves  at  F  and  G  are  examined  at 
any  time,  by  unferewing  the  pin  1  to  loofen  the  (trap  2,  and  let 
down  the  flanch  3,  all  which  parts  are  fhewn  larger  under  fig.  15. 
By  the  peculiar  contrivance  of  the  cock  at  D  1,  and  it’s  key,  the 
w'arer  is  made  to  pafs  from  the  forcing-pipe  to  the  boiler,  to  fupply 
the  wafie  in  fleam.  This  is  plainly  fhewn  in  the  fe£iions  of  the  cock 
and  key  (fig.  15,)  where  5  is  the  top  of  the  key,  6  a  hole  on  one 
fide,  which  goes  down  to  the  bottom,  to  convey  the  fleam  or  jet  of 
water  alternately  to  the  receiver,  7  is  a  notch  on  the  other  fide  to  take 
in  the  water  from  the  force-pipe,  and  conduit  it  to  the  boiler  B. 
How  this  is  done,  it  is  eafy  to  conceive  from  a  view  of  the  two  fec- 
tions  of  the  cock  and  key  in  two  pofitions  within  it.  The  boiler 
may  hold  about  five  or  fix  hogfheads,  and  the  receiver  one  hogfiiead: 
it  will  workfour  orfive  hours  without  recruiting;  about  four  ilrokes 
per  minute  will  produce  upwardsof  two  hundred  hogfheads  per  hour. 
This  fleam  makes  a  vacuum  fo  cffe&ually,  as  to  raile  water  from  the 
well  to  the  height  of  twenty-nine  or  thirty  feet ;  and  fuppofing  the 
J team  able  to  lilt  up  the  lteelyard,  with  it’s  weight  hanging  at  the 
lixrh  divifion,  it  will  then  be  able  to  raife  a  column  of  water  about 
fifty  yards  high,  as  being  then  fix  times  ftrongerthan  the  preflureof 
the  air.  The  elaflicity  of  the  ( team  increafing  with  it’s  heat,  and  the 
fpace  into  which  it  endeavours  to  expand  itfelf  being  as  it’s  elafti- 
eity  or  ftrength  ;  and  lince  we  know  by  the  preceding  part  of  this 
article,  that  waterexpanded  into  vapourof  the  fame  ftrength  with  the 
air,  occupies  near  three  thoufand  times  the  fpace  as  before  ;  it  fol¬ 
lows,  that  when  the  (team  has  twice  that  ftrength,  it  will  be  ex¬ 
panded  into  fix  thoufand  :  if  it  be  five  times  as  ftrong  as  the  air’s 
fpring,  it  will  become  expanded  into  fifteen  thoufand  times  that 
fpace,  &c.  whence  it  appears  how  near  a  perfect:  vacuum  we  may 
approach  by  this  engine  or  any  other,  by  means  of  rarefied  vapour. 

4  new  improved  Steam  Engine,  by  Mr.  Jonathan  Horn. 

BLOWER,  of  which  he  gives  tlx  follrjoing  account  and  djcription  ; 

“  In  the  year  1776  I  determined  to  make  a  fmall  fleam-e ngine 
for  my  own  amufement,  but  wiflied  to  perform  fomething  new. 
Accordingly,  the  firft  idea  of  confequence,  that  occurred  to  me, 
was  a  poflibility  of  caufing  the  fleam  to  perform  more  than  one  ope¬ 
ration,  indead  of  dcltroying  it,  in  the  manner  peculiar  to  all  other 
y/evzm-engines. 

“  I  made  a  model,  which  fucceeded  fo  well,  that  I  recommended 
it  to  my  father  as  a  matter  of  great  confequence  ;  whofe  judgment, 
from  long  experience  as  an  engineer,  was  futlicient  at  that  time  of 
my  life,  to  bias  me,  either  to  continue  my  purfuit,  or  reli nquifli  it. 
He  was  of  opinion,  that  as  1  propofed  a  lid  to  the  fleam-ve dels,  and 
a  rod  ot  iron  to  move  through  a  collarof  tow  in  the  lid,  there  would 
be  more  friction  than  could  be  difpenfed  with ;  and  alfo,  that  as  the 
piftons  would  require  frequent  repair,  the  cylinder  lids  mud  be  un- 
fc  re  wed  as  often  as  that  was  done.  I  therefore  had  no  other  thought 
at  that  time  about  it,  than  to  amufe  fome  of  my  friends  by  a  working 
model.  In  1778  Mr.  Watt  came  into  this  country,  with  his  much 
improved  fleum-eng\nc  ;  and  feeing  him  make  ufe  of  one  cylinder 
lid,  and  pi don- rod,  in  the  fame  manner  as  I  had  propofed  to  apply 
them,  the  matter  was  again  revived,  and  a  friend  diredting  me  where 
tlTffod  a  repjefentation,  by  a  copper-plate  of  thirty  years  Handing, 
of  a  fleam-  engine  with  a  lid  to  the  cylinder,  and  a  rod  moving 
through  it  conncdted  to  the  pidon,  I  therefore  completed  another 
model,  on  a  larger  fcale,  in  1781,  obtained  a  patent,  and  have  fince 
proved  it  to  be  capable  of  producing  nearly  double  the  effedl  of  any 
othery?ftf7n-engine,  with  the  fame  quantity  of' fuel. 

“  *n  Phte  14,  fig,  13,  is  given  a  perfpedlive  view  of  the  mod 
eiiential  parts  ot  the  machine,  A  B  are  two fleam-v cllels,  or  cylin¬ 
ders,  clofed  at  thei  top  and  bottom  ;  in  which  are  two  pidons,  that 


are  fadened  to  two  iron  rods  C  D.  Thefe  are  connedled  to  the  inner 
end  ot  the  great  lever,  the  larged  at  the  extremity,  and  the  fmall  one 
at  a  proper  di  dance,  between  thatand  the  lever  wall;  they  are  turned 
very  true,  and  move  at  E  F  through  a  collarof  tow  and  greafe  quite 
fleam  tight.  But  at  E  it  is  neceflary  that  not  only  the  fleam  fhould 
be  confined,  but  that  the  air  alfo  fiiould  be  prevented  from  entering 
into  the  cylinder  ;  as  there  isoccafionally  in  it,  a  near  approach  to  a 
vacuum.  There  is  therefore  a  divifion  in  the  fiuffing-box,  with  a 
collar  of  tow  above,  and  another  below  it ;  into  which  divifion  or 
apartment,  the  fleam  has  eondant  accefs,  by  means  of  a  fmall  pipe 
for  that  purpofe,  and  being  more  forcible  than  the  ambient  air,  rlocs 
not  permit  it  to  enter,  nor  can  itfelf  efcape,  either  into  the  open  air 
or  down  into  the  fleam-xe  del,  beeaufe  it  is  not  fufficiently  fubtile  to 
pafs  through  the  tow  and  greafe.  abed  are  four  valves,  or  regulators 
which,  as  occalion  requires,  are  opened  and  (hut  by  perpendicular 
fpindlcs,  or  tumblers  turned  by  the  engine.  Thefe  valves  are  feated 
within  two  curved,  fquare  pipes,  that  are  ferewed  to  both  th e  fleam- ' 
vedels,  and  ferve  as  channels  of  communication  from  one  to  the 
other ;  to  effedt  which,  in  the  particular  manner  hereafter  deferibed 
they  contain  proper  divilions  and  partitions.  G  is  a  fquare  pipe 
through  which  the  fleam  enters  from  the  boiler.  H  is  a  cittern  to 
hold  the  condenling  water,  and  I  the  pipe  to  convey  it  into  the  cy¬ 
linder,  by  opening  the  valve  at  K.  The  water  is  forced  into  the 
fleam  -veflel  by  the  preflure  of  the  atmofphere,  owing  to  a  eondant 
partial  vacuum  within.*  (pouts  acrofs  the  cylinder  into  the  mouth  of 
the  pipe  at  L,  and  in  its  padage  condcnfes  all  the  fleam  below  the 
large  pidon  :  it  then  runs  through  the  pipe  M  into  the  veflel  N  cal¬ 
led  the  receiver.  At  the  end  ot  the  pipe  M,  within  the  receiver  is 
a  valve,  through  which  are  protruded  both  the  inje&ed  water  and 
air  which  enters  in  with  it.  The  receiver  is  furrounded  with  a  cif- 
tein  of  water,  and  at  every  flroke  of  the  engine,  the  valve  at  o  is 
lifted  to  admit  water  into  N.  P  is  a  water  pump,  having  it’s  box 
connedted  with  the  beam,  or  lever  of  the  engine,  and  when  the  outer 
end  of  the  lever  defcends,the  box  in  the  pump  afeends,  drawing  the 
water  in  the  receiver,  through,  the  pipeQ_,  into  the  pump.  By  this 
means  the  veflel  N  becomes  a  proper  receptacle  for  the  air  and  wa¬ 
fer,  which  would  otherwife  lodge  in  the  pipe  M  :  for,  at  the  fame 
time  that  a  plenum  is  made  in  the  two  fleam-veffcls,  the  fleam  which 
is  admitted  below  the  large  pidon,  though  much  rarefied,  as  will  be 
ffiewn  hereafter,  will  forcibly  precipitate  the  air  and  water  info  the 
receiver.  R  is  a  pipe  with  a  loaded  valve  at  the  end  of  it,  to  drain 
off  the  water  which  may  arife  from  the  continual  condenfation  of 
fleam  in  the  fmall  cylinder. 

“  Now  in  order  to  explain  the  principal  improvement  of  this 
machine,  let  it  be  obferved,  that  through  the  valve  at  c  the  fleam 
enters  on  the  furface  of  the  fmall  pidon,  from  the  fleam- pipe  G: 
palling  along  a  divided  part  ot  the  curved  pipe  in  which  the  valve  is 
fixed.  I  he  ufe  of  this  valve  at  c  is  to  prevent  more  fleam  from  en¬ 
tering  than  is  neceflary,  when  the  whole  power  of  the  engine  is  not 
wanted  :  it  is  never  ufed  when  the  full  power  is  to  be  employed 
and  therefore  the  fleam  from  the  boiler  has,  in  fuch  a  cafe,  unin¬ 
terrupted  accefs  to  the  upper  futfaee  of  the  fmall  pidon. 

“  When  the  engine  is  fird  at  work,  all  the  valves  abed  are 
opened  ;  and  the  fleam  finding  its  way  to  every  part  of  the  fleam - 
veflels,  excludes  the  air,  preparatory  to  the  making  a  vacuum  under 
the  large  pidon :  the  valves  b  and  d  are  then  fhut,  beeaufe  that  at 
b  communicates  with  the  lower  apartment  of  the  cylinder  B,  under 
the  pidon,  by  means  of  the  perpendicular  pipe  S  :  at  the  fame  time 
that  the  valve  a  being  open,  gives  the  fleam  under  the  fmall  pidon 
free  ingrefs  to  the  large  cylinder,  on  the  upper  furface  of  it’s  pidon 
1  he  valve  d  is  fhut  beeaufe  it  gives  communication  between  the  up¬ 
per  and  under  apartment  of  the  large  cylinder,  fimifar  to  that  of  the 
(mall  one,  through  a  perpendicular  pipe  like  that  at  S,  but  cannot  be 
(hewn  in  this  reprefentation.  Thefe  two  valves  b  and  d  being  kept 
fhut,  the  condenling  water  is  admitted,  to  produce  a  vacuum  under 
the  large  pidon,  which  then  becomes  impelled  by  the  fleam  from  un¬ 
der  the  fmall  one,  with  the  fame  degree  of  eladicity  as  it  comes 
from  the  boiler;  but  immediatelyhas  it’s  power  dlminilhed  as  the 
pidons  defeend,  owing  to  it’s  occupying  a  larger  fpace  ;  and  thatin 
proportion  as  the  content  of  the  large  fleam-\e lid  exceeds  that  of  the 
fmall  one:  which  if  double,  the  Jkam  will  then,  at  the  end  of  the 
droke,  lofe  half  it’s  eladic  force,  by  filling  double  the  fpace.  Now 
before  the  engine  is  in  motion,  the  fmall  pidon  receives  no  imi  ulfe 
owing  to  it’s  under  furface  being  refilled  by  the  fleam  beneath,  equal 
to  the  preflure  ot  the  fleam  above  it ;  but  as  that  which  is  below  is 
expanding  itfelf  into  a  larger  fpace,  the  power  of  the  fmall  cylinder 
inufi  increale,  while  that  of  the  large  011c  decreafes ;  and  will  acquire 
when  at  the  bottom,  one  half  of  what  the  other  has  lod  in  the  whole’ 
defeent.  If  therefore  the  power  of  the  large  pidon  at  the  beginning 
of  the  droke  be  two,  and  that  of  the  fmall  one  nothing,  at  the  end 
of  the  droke  the  power  of  the  large  one  will  be  one,  and  that  of  the 
fmall  one,  one  half ;  which  taken  together  produce  one  and  a  half: 
fo  that  one  quarter  of  the  power  is  only  wanting,  which  fird  gave 
motion  to  the  machine.  But  even  this,  however,  is  not  all  lod  :  for 
if  the  weight  on  the  outer  end  of  the  beam,  and  the  power  of  the  two 
piftons,  when  at  the  end  of  the  droke,  were  to  be  equal,  the  power 
begun  with,  would  be  more  than  fufficient  for  the  work  ;  and  would 
be  like  giving  a  momentum  to  two  heavy  bodies  poifed  at  an  ecui- 
librium.  On  which  account  it  is  found  neceflary  in  pradiice,  to  cal¬ 
culate  the  weight  at  the  outer  end  of  the  beam,  at  a  mean,  between 
the  whole  force  the  engine  fird  moves  with,  and  it’s  power  when  the 
pidons  are  at  their  greated  defeent :  which  will  be  found  to  be  1,625/ 
If  then  we  confider  the  cylinder  B  to  produce  a  certain  effttfl  by 
being  wrought  ltngly,  and  condenie  the  fleam  after  one  operation, 
whatever  is  the  eft'ea  produced,  it  will  be  to  the  effedl  of  the  two 
cylinders,  with  the  fame  quantity  of  fleam,  as  1  to  1,625. 

“  From  the  above  reafoning  it  is  demondrable,  that  there  is  a 
certain  degree  of  magnitude  for  the  large  cylinder,  beyond  that  of  th? 
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fmall  one,  if  it  were  pra&icahle,  which  would  make  their  combined 
power  furpafs  double  the  effect  that  could  be  produced  by  the  Lime 
fleam,  with  one  cylinder  only.  When  the  piftons  have  defcended  fo 
'low  as  required,  the  valves  band  d  are  opened,  and  that  at  a  (hut; 
by  which  means  there  is  not  then  any  intercourfe  between  the  two 
fleam  velTels,  but  the  J 'team  over  the  fmall  pifton  is  admitted  below 
it  through  the  pipe  S,  to  reftore  the  equilibriumfin  the  fmall  cylin¬ 
der  B,  while  th efteam  over  the  other  pifton  at  A  defeends  through 
the  other  perpendicular  pipe,  effedfs  an  equilibrium  in  that  cylinder 
alfo,  and  at  the  fame  time  protrudes  the  air  and  injedled  water  into 
the  receiver. 

A  Syringe  is  an  inftrument  ferving  to  imbibe,  or  fuck  in,  a 
quantity  of  any  fluid  ;  and  fo  fquirt  or  expel  the  fame  with  violence- 

The  fyringe  is  made  of  a  hollow  cylinder,  as  ABC  t),  ( Plate  2\, 
fig.  i,)  furnifhed  with  a  little  tube  at  the  bottom  E  F.  In  this  cy¬ 
linder  is  an  embolus  K,  made,  or  at  lead  covered  with  leather,  or 
l'omc  other  matter  that  eafily  imbibes  moiflure  ;  and  fo  Ailing  the 
cavity  of  the  cylinder,  as  that  no  air  or  water  may  pafs  between  the 
one  and  the  other. 

If,  then,  the  little  end  of  the  tube  F  be  put  in  water,  and  the 
embolus  dravvn  up,  the  water  will  afeend  into  the  cavity  left  by  the 
embolus  ;  and,  upon  thrufting  back  the  embolus,  it  will  be  violently 
expelled  again  through  the  fame  tube  E  F :  and  ftill  with  the  greater 
impetus  will  the  water  be  expelled,  and  to  the  greater  diftance,  as 
the  embolus  is  thruft  down  with  the  greater  force,  or  the  greater 
velocity. 

Th e fyringe  is  an  inflrument  that  is  ufed  both  in  the  rarefadfion 
and  condenfation  of  air.  In  order  to  underflarid  it’s  ufe  in  both 
thefe  refpects,  it  will  be  proper  to  explain  the  conftrudfion  of  it’s 
embolus  or  piflon.  ABCD,  [fig.  2,)  reprefents  a  fmall  cylinder 
of  brafs,  about  one  fourth  of  an  inch  thick,  and  offuch  a  diameter 
as  juft  to  move  up  and  down  in  the  [fringe  without  interruption, 
but  fo  clofe  as  nor  to  admit  a  thin  paper  between  it  and  the  fyringe. 
It  has  a  ferew  at  the  top  and  bottom  of  the  fame  bignefs,  and  ot  the 
fame  thread,  but  with  this  difference,  that  at  the  end  C,  a  piece  of 
bladder  is  tied  on,  which  makes  a  valve,  fo  Axed  as  tofuffer  all  the 
air  coming  in  the  diredfion  DC  to  pafs  by,  but  to  flop  all  that  en¬ 
deavours  to  pafs  from  C  to  D.  The  rod  of  the  fyringe  whofe  end  is 
reprefented  at  R,  (jig.  3,)  has  a  piece  like  a  bell  P P  11,  with  fmall 
holes  through  it’s  upper  parr,  and  a  female  ferew  at  bottom,  to  re¬ 
ceive  the  end  D  of  the  ferew  of  fig.  2.  That  piece  being  ferewed 
in,  as  reprefented  by  the  fmall  letters  abed,  there  mult  be  another 
cylindric  piece  g g,  whofe  diameter  is  about  of  an  inch  fmaller 
than  the  other  ferewed  on  to  Core:  fefving  for  two  ufes,  the  one 
topreferve  the  valve  at  C,  from  being  damaged  againft  the  bottom 
of  the  fyringe  by  it’s  thicknefs,  and  the  other  (which  is  it’s  principal 
ufe)  to  prefs  a  foft  oiled  leather//  againft  ab.  This  leather  will  ne¬ 
ver  fold  upwards  for  want  of  room  between  AB  and  the  fldes  of  the 
fyringe,  but  will  fpread  againft  them  and  A  B,  fo  as  to  drive  all  the 
air  before  it  (which  air  is  alfo  flopped  by  the  valve  at  C)  forward 
through  the  nofe  of  the  fyringe  into  any  place  where  it  is  intended  to 
be  driven.  But  when  the  rod  is  drawn  up,  as  the  leather  ff  folds 
eafily  about  the  fmaller  cylindric  plate  gg,  the  air  will  eafliy  pafs  by 
to  fill  the  fyringe  that  way,  as  well  as  through  the  valve  in  the  direc¬ 
tion  dc.  When  the  fyringe  is  made  ufe  of  for  fucking,  you  muft 
only  invert  the  piece  A  BCD,  fo  as  to  ferew  the  end  C  with  it’s 
wive  into  the  bell  PP,  with  the  foft  oiled  leather  //  between  ;  and 
then  the  reverfe  will  happen  of  what  has  been  juft  mentioned  :  for 
then  in  driving  down  the  pifton,  the  air  from  any  veflel  coming  into 
the  fyringe  will  flip  in  the  direction  al,bl  between  the  bell  and  fldes 
of  the^yr/^<f(the  leather  //not  being  on  now),  and  alfo  through  the 
valve  piece,  and  the  holes  near  PP  :  but  in  drawing  up  the  valve 
will  (hut,  and  the  leather  //  will  apply  clofe  to  a  b,  fo  as  to  admit 
of  no  external  air  to  go  back  into  the  fyringe.  In  both  cafes,  whe¬ 
ther  of  injecting  or  exhaufting air,  fuch  a  double  ferew  as  ABCD, 
(fig-  2.)  with  it’s  valve,  is  to  be  ufed  ;  but  with  the  valve  towards  the 
rod  in  fucking  ;  and  the  other  way  in  forcing,  that  no  air  injected 
into  any  thing  may  turn  into  the fyringe. 

Tantalus’s  Cup.  This  cup,  as  A,  ( Plate  22,  fig.  4,)  has  a 
hole  in  the  bottom,  and  the  longer  leg  of  the  fyphon  BCED,  ce¬ 
mented  into  the  hole  ;  fo  that  the  end  D  of  the  fhorter  leg  D  E  may 
always  touch  the  bottom  of  the  cup  within.  Then,  if  water  be 
poured  into  this  cup,  it  will  rife  in  the  fhorter  by  it’s  upward  pref- 
fure,  extruding  the  air  before  it  through  the  longer  leg  ;  and  when 
the  cup  is  Ailed  above  the  bend  of  the  cyphon  at  F,  the  preflure  of 
the  water  in  the  cup  will  force  it  over  the  bend  of  the  fyphon  ;  and  it 
will  defeend  in  the  longer  leg  CBG,  and  even  through  the  bottom, 
until  the  cup  be  emptied.  The  legs  of  this  fyphon  are  almoft  clofe 
together,  and  it  is  fometimes  concealed  by  a  fmall  hollow  ftatue,  or 
figure  of  a  man  placed  over  it ;  the  bend  E  being  within  the  neck  of 
the  figure  as  high  as  the  chin,  fo  that  poor  thirfty  Tantalus  ftands  up 
to  the  chin  in  water,  according  to  the  fable,  imagining  it  will  rife 
3  little  higher,  and  he  may  drink  ;  but,  inftcad  of  that,  when  the 
water  comes  up  to  his  chin,  it  immediately  begins  to  defeend,  and 
therefore,  as  he  cannot  (loop  to  follow  it,  he  is  left  as  much  tor¬ 
mented  with  third  as  ever. 

Engines//  Raising  Water.  Thefe  are  either  fuch  as  throw 
St  up  with  a  great  velocity,  as  in  jets;  or  fuch  as  raife  it  from  one 
place  to  another  by  a  gentle  motion. 

We  (hall  here  fubjoin,  for  the  information  and  amufement  of  the 
reader,  an  account  of  the  method  of  raifing  water,  by  applying  a 
running  ftream  to  two  curious  engines,  admirably  conftrudfed  for 
nils  purpofe.  The  firft  engine  is  that  eredled  by  Mr.  Alderfca,  at 
Blenheim,  for  the  duke  ot  Malboroi.gh.  Let  A  A,  ( Plate  22,  fig. 
5,)  be  a  wheel,  turned  by  the  fall  of  wafer  BB ;  and  have  any  num¬ 
ber  of  cranks,  (e.  gr.  fix,)  as  C,  D,  E,'F,  G,  H,  on  it’s  axis,  ac¬ 
cording  to  the  force  of  the  fall  of  water ,  and  the  height  to  which  the 
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|  water  is  intended  to  be  raifed  by  the  engine.  As  the  wheel  turns 
round,  thefe  cranks  move  the  levers  c,  d ,  e,f,g,  h,  up  and  down, 
by  the  iron  rods  i,  k.  /,  m,  n,  0 ;  which  alternately  raife  and  deprefs 
the  piftons  by  the  other  iron  rods  p,  q,  r,  s,  t,  u,  w,  x ,  y,  in  twelve 
pumps  ;  nine  of  which,  as  L,  M,  N,  O,  P,  Q_>  K,  S,  T,  appear  in 
the  figure  ;  the  other  three  being  hid  behind  tire  vork  at  V.  And 
as  pipes  may  go  from  all  thefe  pumps,  to  convev  the  water  (drawn 
up  by  them  to  a  fmall  height)  into  a  dole  ciftern,  from  which  the 
main  pipe  proceeds,  the  water  will  be  forced  into  this  ciftern  by  the 
defeent  of  the  piftons.  And  as  each  pipe,  going  from  it’s  refpctf ive 
pump  into  the  ciftern,  has  a  valve  at  it’s  end  in  the  ciftern,  thefe 
valves  will  hinder  the  return  of  the  water  by  the  pipes  ;  and,  there¬ 
fore,  when  the  ciftern  is  once  full,  each  pifton-upon  it’s  defeent  will 
force  the  ivater  (conveyed  into  the  ciftern  by  a  former  ltroke)  up  the 
main  pipe,  to  the  height  of  which  the  engine  was  intended  to  r  die 
it;  which  height  depends  upon  the  quantity  raifed,  and  the  power 
that  turns  the  wheel.  When  the  power  upon  the  wheel  is  leflened 
by  any  defedt  of  the  quantity  of  water  turning  it,  a  proportionable 
number  the  pumps  may  be  laid  afidc,  by  difengaging  their  rods 
from  the  vibrating  levers. 

When  fuch  a  machine  is  placed  in  a  ftream  that  runs  upon  a  fmall 
declivity,  the  motion  of  the  levers,  the  adfion  of  and  pumps,  will 
be  but  flow  ;  fince  the  wheel  muft  go  once  round  for  each  ftroke  of 
the  pumps.  But  when  there  is  a  large  body  of  flow  running  water , 
a  cog  or  fpur-  wheel  may  be  placed  upon  each  fide  of  the  water - 
wheel  A  A,  upon  it’s  axis,  to  turn  a  trundle  upon  each  fide  ;  the 
cranks  being  upon  the  axis  of  the  trundle.  And  by  proportioning 
the  cog-wheels  to  the  trundles,  the  motion  of  the  pumps  may  be 
made  quicker,  according  to  the  quantity  and  ltrength  ot  the  water 
upon  the  firft  wheel ;  which  may  be  as  great  as  the  workman  pleafes, 
according  to  the  length  and  breadth  of  the  float-boards,  or  wings  of 
the  wheel.  In  this  manner  the  engine  for  raifing  water  at  London- 
bridge  is  conftrudfcd;  which  we  fliail  now  proceed  to  deferibe. 

London-Bridge  Water-works.  The  wheels  of  the  Lon- 
don-bridg t  water-works  are  placed  under  the  arches  of  the  bridge,  and 
moved  by  the  common  ftream  of  the  ti de-water  of  the  river.  AB, 
(fig-  6,)  the  axle-tree  of  the  water-Vihec\  is  nineteen  feet  long,  and 
three  feet  in  diameter  ;  in  which  C,  D,  E,  F,  are  four  fet  of  arms, 
eight  in  each  place,  on  which  are  fixedGGGE,  four  fets  of  rings 
of  felloes,  twenty  feet  in  diameter,  and  the  floats  HHIi,  fourteen 
feet  long,  and  eighteen  inches  deep,  being  about  twenty-fix  in  num¬ 
ber.  T.  he  wheel  lies  with  it’s  two  gudgeons,  or  center-pins,  AB, 

|  upon  two  bralfes  in  the  pieces  MN,  which  are  two  great  levers, 
j  whofe  fulcrum,  or  prop,  is  an  arched  piece  of  timber  L;  the  levers 
being  made  circular  on  their  lower  (ides  to  an  arch  of  the  radius  MO, 
and  kept  in  their  places  by  two  arching  ftuds  fixed  in  the  flock  L, 
through  two  mortifies  in  the  lever  MN.  The  wheel  is,  by  thefe 
j  levers,  made  to  rife  and  fall  with  the  tide  in  the  following  manner. 
1  he  levers  MN  arc  fixteen  feet  long;  from  M,  the  fulcrum  of  the 
lever,  to  O,  the  gudgeon  of  the  water- wheel,  fix  feet  ;  and  from  O 
to  the  arch  at  N,  ten  feet.  To  the  bottom  of  the  archN  is  fixed  a 
ftrong  triple  chain  P,  made  after  the  fafhion  of  a  watch-chain,  but 
the  links  arched  to  a  circle  of  one  foot  diameter,  having  notches,  or 
teeth,  to  take  hold  of  the  leaves  of  a  pinion  of  calf  iron  Qj  ten 
inches  diameter,  with  eight  teeth  in  it  moving  on  an  axis.  The 
other  loofe  end  of  this  chain  has  a  large  weight  hanging  at  it,  to 
help  to  counterpoife  the  wheel,  and  preferve  the  chain  from  Aiding 
on  the  pinion.  On  the  fame  axis  is  fixed  a  cog-wheel  R,  fix  feet 
diameter,  with  forty-eight  cogs.  To  this  is  applied  a  trundle,  or  pi¬ 
nion  S,  of  fix  rounds,  or  teeth  ;  and  upon  the  fame  axis  is  fixed  T, 
a  cog-wheel  of  fifty-one  cogs,  into  which  the  trundle  V,  of  fix 
rounds,  works ;  on  whofe  axis  is  a  winch  or  windlafs  W,  by  which 
one  man,  with  the  two  windlalfes,  raifes  or  lets  down  the  wheel  as 
there  is  occafion. 

And  becaufe  the  fulcrums  of  tliefe  levers  MN,  are  in  the  axis  of 
the  trundle  K,  viz.  at  M  or  X,  in  what  fituation  foever  the  wheel 
is  raifed  or  let  down,  the  cog-wheel  1 1,  is  always  equidiftant  frora 
M,  and  works  or  geers  truly. 

By  means  of  this  machine,  the  ftrength  of  an  ordinary  man  will 
raife  about  fifty  ton  weight. 

I,  I,  is  a  cog-wheel  fixed  near  the  end  of  the  great  axis,  eight  feet 
diameter,  and  forty-four  cogs  working  into  a  trundle  K,  of  four  feet 
and  a  half  diameter,  and  twenty  rounds,  whofe  axis  or  fpindle  is  of 
caft  iron  four  inches  in  diameter,  lying  in  brafles  at  each  end,  as 
at  X.  } 

ZZ  is  a  quadruple  crank  of  call  iron,  the  metal  being  fix  inches 
fquare,  each  of  the  necks  being  turned  one  foot  from  the  center, 
which  is  fixed  in  brafles  at  each  end  in  two  headftocks  faftened  down 
by  caps.  One  end  of  this  crank  at  Y  is  placed  clofe  abutting  to  the 
end  of  the  axle-  tree  X,  where  they  are  at  thofe  ends  IN  inches  dia¬ 
meter,  each  having  a  flit  in  the  ends,  where  an  iron  wedge  is  put, 
one  half  into  the  end  X,  the  other  half  into  Y,  by  means  of  which 
the  axis  X  turns  about  the  crank  ZZ. 

The  four  necks  of  the  crank  have  each  an  iron  fpear,  or  rod,  fixed 
at  their  upper  ends  to  the  refpedfive  libra,  or  lever,  a  1,2,34, 
within  three  feet  at  the  end.  Thefe  levers  are  twenty-four  feet  long, 
moving  on  centers  in  the  frame  bbbb;  at  the  end  of  which  at  e  1 , 
2,  3,  4,  arc  jointed  four  rods  with  their  forcing  plugs  working  into 
d  1,  2,  3,  4,  four  eaft  iron  cylinders  four  feet  three  quarters  long, 
feven  inches  bore  above,  and  nine  below  where  the  valves  lie,  faf¬ 
tened  by  ferewed  flanches  over  the  four  holes  of  a  hollow  trunk  of 
caft  iron,  having  four  valves  in  it  juft  over  #4  e  e,  at  the  joining  on  of 
the  bottom  of  the  barrels,  or  cylinder,  and  at  one  end  a  fucking 
pipe  and  grate/,  going'into  the  water,  which  fupplics  all  the  four 
cylinders  alternately.’ 

From  the  lower  part  of  the  cylinders  d  1,  d  2,  d  3,  d\,  come  out 
necks  turning  upward  arch-wife,  as  gggg,  whofe  upper  parts  are 
caft  with  flanches  to  ferew  up  to  the  trunk  h  h  h  h;  which  necks  have 
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bores  of  feven  inches  diameter,  and  holes  in  the  trunk  above  com¬ 
municating  with  them,  at  which  joining  are  placed  four  valves. 
The  trunk  is  calf  with  four  bolTes,  or  protuberances,  (landing  out 
againft  the  valves,  to  give  room  for  their  opening  and  fhutting  ;  and 
on  rhe  upper  fide  are  four  holes  flopped  with  plugs,  to  take  out  on 
occafion,  to  cleanfe  the  valves.  One  end  of  this  trunk  is  Hopped  by 
a  plug  i.  To  the  other,  iron  pipes  are  joined,  as  i  2,  by  flanches, 
through  which  the  water  is  forced  up  to  any  height  or  place  required. 

Befides  thefe  four  forcers,  there  are  four  more  placed  at  the  other 
ends  of  the  librae,  or  levers  (not  (hewn  here,  to  avoid  confufion,  but 
to  be  feen  on  the  left  hand),  the  rods  being  fixed  at  a  1,  2,  3,  4, 
working  in  four  fuch  cylinders,  with  their  parts  dd,  &c.  ee>  f,gg, 
and  /,  as  before  deferibed,  (landing  near  kk. 

At  the  other  end  of  the  wheel  (at  B)  is  placed  all  the  fame  fort  of 
work  as  at  the  end  A  is  deferibed,  viz. 

The  cog-wheel  I.  The  four  levers  ac,  ac,  &c. 

The  trundle  K.  8  forcing  rods  ad,  ad,  &c. 

The  fpindle  X.  8  cylinders  de,  de,  &c. 

The  crank  Y,  Z.  4  trunks,  fuch  as  ee,  hh. 

The  fucking  pipes/!  2  forcing  pipes,  as  /. 

So  that  one  (ingle  wheel  works  fixteen  pumps. 

All  which  work  could  not  be  drawn  in  one  perfpe&ive  view, 
without  making  it  very  much  confufed. 

Mr.  Beighton,  who  has  deferibed  the'ftrudture  and  operation  of 
this  engine,  has  calculated  the  quantity  of  water  raifed  by  it  in  a 
given  rime.  In  the  fir(t  arch  next  the  city  there  is  one  wheel  with 
double  work  of  fixteen  forcers;  and  in  the  third  arch,  one  wheel 
with  double  work  at  one  end,  and  (ingle  at  the  other,  having  twelve 
forcers;  a  fecond  wheel  in  the  middle  having  eight  forcers,  and  a 
third  wheel  with  fixteen  ;  fo  that  there  are  in  all  fifty-two  forcers  : 
one  revolution  of  a  wheel  produces  in  every  forcer  2-5-  firokes ;  fo 
that  one  turn  of  the  four  wheels  makes- it  4  firokes.  When  the  river 
adls  with  mod  advantage,  the  wheels  go  fix  times  round  in  a  mi¬ 
nute,  and  but  4-L  at  middle  water;  hence  the  number  of  firokes  in  a 
minute  is  684;  and  asthertroke  is  24  feet  in  a  feven-inch  bore,  it 
raifes  three  ale  gallons  ;  and  all  raife  per  minute  2052  ale  gallons  ; 
i.  e.  123120  gal  Ionsrrr  1954  hogfheads  per  hour,  andat  the  rate  of 
46896  hogfheads  in  a  day,  to  the  height  of  120  feet.  Such  is  the 
utmoft  quantity  they  can  raife,  fuppofing  that  there  were  no  imper¬ 
fections  or  lofs  at  all ;  but  Mr.  Beighton  infers,  from  experiments 
performed  on  engines  whofe  parts  were  large  and  excellently  con- 
ftrudted,  that  they  will  lofe  one  fifth,  and  fometimes  one  fourth  of 
the  calculated  quantity. 

Waves.  The  origin  of  waves  may  be  thus  conceived.  The 
furface  of  a  (landing  water  being  naturally  plain,  and  parallel  to  the 
horizon,  if  by  any  means  it  be  rendered  hollow,  as  at  A,  ( Plate  22, 
fig-  7>)  *ts  cav'tv  be  furrounded  with  an  elevation  BB;  this 
raifed  water  will  defeend  by  it’s  gravity,  and,  with  the  celerity  ac¬ 
quired  in  defeending,  will  form  a  new  cavity,  by  which  motions, 
the  water  will  afeend  at  the  fides  of  this  cavity,  and  fill  the  cavity  A, 
while  there  is  a  new  elevation  towards  C ;  and,  when  this  laft  is  de- 
preffed,  the  water  rifes  anew  towards  the  fame  part.  Thus  arifes  a 
fucceflive  motion  in  the  furface  of  the  water ;  and  a  cavity,  which 
carries  an  elevation  before  it,  is  moved  along  from  A,  towards  C. 
This  cavity,  with  the  elevation  next  it,  is  called  a  wave;  and  the 
fpace  taken  up  by  the  wave  on  the  furface  of  the  water,  and  mea- 
fured  according  to  the  dire&ion  of  the  wave’s  motion,  is  called  the 
breadthof  the  wave 

The  motion  /  Waves.  This  makes  an  article  in  the  new  philo- 
fophy  ;  and  the  laws  thereof  being  now  pretty  well  determined,  we 
(hall  give  the  reader  the  fubfiance  of  what  is  taught  thereon. 

1.  Then,  the  cavity,  as  A,  is  encompaffed  every  way  with  an 
elevation;  and  the  motion  above-mentioned  expands  itfelf  every 
way  :  therefore  the  the  waves  ara  moved  circularly. 

2.  Su  pofe,  now,  A  B,  (fig.  8,)  an  obftacle,  againft  which  the 
wave,  whofe  beginning  is  at  C,  ftrikes;  and  we  are  to  examine 
what  change  the  wave  fuflers  in  any  point,  as  E,  when  it  is  come 
to  the  obftacle  in  that  point.  In  all  places  through  which  the  wave 
paffes  in  it’s  whole  breadth,  the  wave  is  raifed  ;  then  a  cavity  is 
formed,  which  is  again  filled  up;  which  change  while  the  furface  of 
the  water  undergoes,  it’s  particles  go  and  return  through  a  fmall 
fpace:  the  dirc&ion  of  this  motion  is  along  CE,  and  the  celerity 
may  be  reprefented  by  that  line.  Let  this  motion  be  contrived  to 
be  refolved  into  two  other  motions,  along  GE  and  DE,  whofe  ce¬ 
lerities  are  refpe&ively  reprefented  by  thofe  lines.  By  the  motion 
along  D  E,  the  particles  do  not  adt  againft  the  obftacle ;  but,  after  the 
ftroke,  continue  their  motion  in  that  direction  with  the  fame  cele¬ 
rity  ;  and  this  motion  is  here  reprefented  by  E  F,  fuppofing  E  F  and 
ED  to  be  equal  to  one  another  ;  but  by  the  motion  along  G  E,  the 
particles  (trike  diredtly  againft  the  obftacle,  and  this  motion  is  de- 
ftroyed  ;  for  though  the  particles  are  elaftic,  yet,  as  in  the  motion 
of  the  waves  they  run  through  but  a  fmall  fpace,  going  backward 
and  forward,  they  proceed  fo  (lowly,  that  the  figure  of  the  particles 
cannot  be  changed  by  the  blow  ;  and  fo  are  fubjedt  to  the  laws  of 
percussion  of  bodies  perfectly  hard. 

But  there  is  a  refledtion  of  the  particles  from  another  caufe  :  the 
water  which  cannot  go  forward  beyond  the  obftacle,  and  is  pufhed 
on  by  that  which  follows  it,  gives  way  where  there  is  the  leaft  re- 
fiftance  ;  that  is,  it  afeends ;  and  this  elevation,  which  is  greater  in 
fome  than  other  places,  is  caufed  by  the  motion  along  G  E ;  becaufe 
it  is  by  that  motion  alone  that  the  particles  impinge  againft  the  ob¬ 
ftacle.  The  water,  by  it’s  defeent,  acquires  the  fame  velocity  with 
which  it  was  raifed ;  and  the  particles  of  water  are  repelled  from  the 
obftacle  with  the  fame  force  in  the  diredtion  EG,  as  that  with 
which  they  ftruck  againft  the  obftacle.  From  this  motion,  and  the 
motion  above-mentioned  along  EF,  arifes  a  motion  above  EH, 
whole  celerity  is  expreffed  by  the  line  EH,  which  is  equal  to  the 
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lineCE;  and  by  the  reflexion,  the  celerity  of  the  wave  is  n0t 
changed,  but  it  returns  along  EH,  in  the  fame  manner  as  if,  taking 
away  the  obftacle,  it  had  moved  along  E£. 

If  from  the  point  C,  CD  be  drawn  perpendicular  to -the  obfta 
cle,  and  then  produced,  fo  that  De  (hall  be  equal  to  CD,  the  line 
H  E  continued  will  go  through  c;  and  as  this  demonftration  holds 
good  in  all  points  of  the  obftacle,  it  follows,  that  the  refledted  wave 
has  the  fame  figure  on  that  fide  of  the  obftacle,  as  it  would  have  had 
beyond  the  line  A  B,  if  it  had  not  ftruck  againft  the  obftacle.  If  the 
obftacle  be  inclined  to  the  horizon,  the  water  rifes  and  defeends  upon 
it,  and  fuffers  a  fridtion,  whereby  the  reflexion  of  the  wave  is  djf. 
turbed,  and  often  wholly  deftroyed  ;  and  this  is  the  reafon  why  very 
often  the  banks  of  rivers  do  not  reflect  the  waves.  J  ' 

I  f  there  be  a  hole,  as  I,  in  the  obfiacle  B  L,  the  part  of  the  wave 
which  goes  through  the  hole,  continues  it’s  motion  diredtly,  and  ex 
pands  i  tfelf  towards  and  there  is  a  new  wave  formed,  which 

moves  in  a  femicircle,  whofe  centre  is  the  hole.  For  the  raifed  part 
of  the  wave,  which  firft  goes  through  the  hole,  immediately  flows 
down  a  little  at  the  fides  ;  and  by  defeending,  makes  a  cavity,  which 
is  furrounded  with  an  elevation  on  every  part  beyond  thehole’  which 
moves  every  way  in  the  fame  manner  as  was  laid  down  in  the  gene¬ 
ration  of  the  firft  wave. 

In  the  fame  manner,  a  wave  to  which  an  obftacle,  as  AO,  is  op- 
pofed,  continues  to  move  between  O  and  N,  but  expands  itfelf  to¬ 
wards  R,  in  a  part  of  a  circle,  whofe  centre  is  not  very  far  from  O 
Hence,  w-e  may  eafily  deduce  what  muft  be  the  motion  of  a  wave 
behind  an  obftacle,  as  MN. 

JVaves  are  often  produced  by  the  motion  of  a  tremulous  b?*dy 
which  alfo  expand  themfelves  circularly,  though  the  body  goes  and 
returns  in  a  right  line  ;  for  the  water  wdiich  is  raifed  by  'the  agita¬ 
tion,  defeending,  forms  a  cavity,  wdiich  is  furrounded  with  a  riling* 

Different  waves  do  not  difturb  one  another,  when  they  move  ac¬ 
cording  to  different  directions.  The  reafon  is,  that  whatever  fio-Ure 
the  furface  of  the  water  has  acquired  by  the  motion  of  the  waves 
there  may  in  that  be  an  elevation  and  depreflion  ;  as  alfo  fuch  a 
motion  as  is  required  in  the  motion  of  a  wave. 

To  determine  the  celerity  of  the  waves,  another  motion,  analogous 
to  their’s  muft  be  examined.  Suppofe  a  fluid  in  the  bent  cylindric 
tube  EH  (fig.  9,);  and  let  the  fluid  in  the  leg  EF  be  higher  than 
in  the  other  leg  by  the  diftance/E  ;  which  difference  is  to  be  divided 
into  two  equal  parts  at  i.  The  fluid,  by  it’s  gravity,  defeends  in  the 
leg  EF,  while  it  afeends  equally  in  the  leg  GH  ;  fo  that  when  the 
furface  of  the  fluid  is  arrived  at  i,  it  is  at  the  fame  height  in  both 
legs;  which  is  the  only  pofition  wherein  the  liquid  can  be  at  reft- 
but  by  the  celerity  acquired  in  defeending,  it  continues  it’s  motion’ 
and  afeends  higher  in  the  tubeGH  ;  andinEFisdepreffedquiteto 
/,  except  fo  much  as  it  is  hindered  by  the  fridtion  againft  the  fides  of 
the  tube.  The  fluid  in  the  tube  G  H,  w-hich  is  higher,  alfo  defeends 
by  it’s  gravity,  and  fothe  fluid  in  the  tube  rifes  and  falls,  till  it  has 
loft  all  it’s  motion  by  the  fridtion. 

The  quantity  of  matter  to  be  moved,  is  the  whole  fluid  in  the 
tube ;  the  moving  force  is  the  weight  of  the  column  /  E,  whofe 
height  is  always  double  the  diftance  E/,-  which  diftance,  therefore 
increafes  and  diminifhes  in  the  fame  ratio  with  the  moving  force! 
But  the  diftance  E  i  is  the  fpace  to  be  run  through  by  the  fluid,  in 
order  to  it’s  moving  from  the  pofition  EH,  to  the  pofition  of  reft- 
which  fpace,  therefore,  is  always  as  the  force  continually  acting 
upon  the  fluid  :  but  it  is  demonftrated,  that  it  is  on  this  account  that 
all  the  vibrations  of  a  pendulum,  ofcillating  in  a  cycloid,  are  ifochro- 
nal ;  and,  therefore,  here  alfo,  whatever  be  the  inequality  of  the  agi¬ 
tations,  the  fluid  always  goes  and  returns  in  the  fame  time.  The 
time  in  which  a  fluid  thus  agitated  afeends,  or  defeends,  is  the  time 
in  which  a  pendulum  vibrates,  w'hofe  length  is  equal  to  half  the 
length  of  the  fluid  in  the  tube,  or  to  half  the  fum  of  the  lines  EF 
F  G,  G  H.  This  length  is  to  be  meafured  in  the  axis  of  the  tube’ 
See  Pendulum. 

From  thefe  principles,  to  determine  the  celerity  of  the  waves,  we 
muft  confider  feveral  equal  waves  following  one  another  immcdiately- 
as  A,  B,  C,  D,  E,  F,  ( fig.  10,)  which  move  from  A  towards  F :  the 
wave  A  has  run  it’s  breadth,  when  the  cavity  A  is  come  to  C  ;  which 
cannot  be,  unlefs  the  water  at  C  afeends  to  the  height  of  the  top  of 
the  wave,  and  again  defeends  to  the  depth  C  ;  in  which  motion  the 
water  is  not  agitated  fenfibly  below  the  line  h  i:  therefore,  this’  mo¬ 
tion  agrees  with  the  motion  in  the  tube  above-mentioned’;  and  the 
water  afeends  and  defeends,  that  is,  the  wave  goes  through  it’s 
breadth,  while  a  pendulum  of  the  length  of  half  BC  performs  two 
ofcillations,  or  while  a  pendulum  of  the  length  BCD,  that  is,  four 
times  as  long  as  the  firft,  performs  one  vibration.  Therefore’,  the 
celerity  of  the  wave  depends  upon  the  length  of  the  line  BCD- 
which  is  greater,  as  the  breadth  of  the  wave  is  greater,  and  as  the 
water  defeends  deeper  in  the  motion  of  the  waves.  In  the  broadeft 
waves,  which  do  not  rife  high,  fuch  a  line  as  BC  D  does  not  much 
differ  from  the  breadth  of  the  wave;  and  in  that  cafe,  a  wave  moves 
it’s  breadth,  while  a  pendulum,  equal  to  that  wave,  ofcillates  once 

In  every  equable  motion,  the  fpace  gone  through  increafes  with 
the  time  and  the  celerity  ;  wherefore,  multiplying  the  time  by  the 
celerity,  you  have  the  fpace  gone  through  ;  whence  it  follows,  that 
the  celerities  of  the  waves  are  as  the  fquare  roots  of  their  breadths  • 
for  as  the  times  in  which  they  go  through  their  breadths  are  in  that 
ratio, the  fame  ratio  is  required  in  their  celerities,  that  the  produdls 
of  the  times,  by  their  celerities,  may  be  as  the  breadths  of  the  waves 
which  are  the  fpaces  gone  through.  ' 

This  motion  of  the  fea-water  depends  greatly  on  the  winds  and 
on  the  fituation  of  mountains,  in  regard  to  the'fea  ;  for  the  winds 
are  driven  back  from  thefe  with  great  impetuofity  ;  and  in  fome 
places  this  occafions  a  great  and  very  irregular  undulation,  befide 
that  which  is  produced  by  the  immediate  action  of  the  winds  on  the 
furface  of  the  water,  in  their  own  direct  courfe. 
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HYDROCELE,  from  udup,  water,  and  a  tumor.  It  is 
when  water  is  in  the  contents  of  ruptures ;  but  particularly  is  applied 
to  a  dropfy  in  the  fcrotum,  called  alfo  hydrops  teflis,  and  hernia  ayuof a. 
Dr.  Cullen  places  this  genus  of  difeafe  in  the  clafs  cachexia:,  and 
order  intumejcentia. 

There  are  two  kinds:  the  firft  is  when  the  water  is  lodged  in  the 
cells  of  the  membrnna  cellularis  fcroti,  but  this  is  generally  afymptom 
of  an  anajarca.  The  fecond,  and  only  proper  fpecies,  is  formed  by 
water  lodged  within  the  tunica  vaginalis  of  the  teiticle.  The  firfl  is 
known  by  pits  remaining  fora  time  where  it  is  imprelfed  by  the  fin¬ 
ger:  the  fecond  is  not  fubjedt  to  this  accident. 

The  caufe,  when  not  anafarcous,  is  a  preternatural  difchargeof 
that  water,  which  is  continually  feparating  on  the  internal  furface 
of  the  tunica  vaginalis,  for  the  moiftcning,  or  lubricating  the  tefticle. 

From  the  time  of  it’s  firft  appearance,  it  is  feldom  known  to  dis¬ 
appear,  or  diminifh,  but  generallv  continues  to  increafe,  though  in 
fome  much  fader  than  in  others.  In  one  it  grows  to  a  painful  de¬ 
gree  of  didenfion  in  a  few  months;  in  another,  it  continues  many 
years,  with  little  didurbance.  As  it  enlarges,  it  becomes  more  tenfe, 
andisfometimes  tranfparent,  fo  that  if  a  candle  is  held  on  the  oppo- 
fite  fide,  a  degree  of  light  is  perceived  through  the  whole  bulk  of  the 
tumor;  but  the  only  pofitive  way  of  knowing  that  a  fluid  is  the 
contents,  is  to  feel  for  the  fluff  uation  thereof,  or  to  difcover  that  the 
didenfion  of  the  tunica  vaginalis  is  the  caufe  of  the  tumor,  and  not 
an  hernia  of  the  omentum,  or  intedines,  or  fome  other  diforder  of  the 
part. 

The  hydrocele  muff  be  didinguifhed  from  an  hernia  of  the  abdo¬ 
minal  contents,  an  hernia  humor  alts,  and  a  J urocele. 

In  order  to  the  cure,  if  the  water  is  lodged  only  in  the  cellular 
membrane,  fcarifications  may  be  made  in  the  legs,  as  in  an  ana¬ 
jarca;  for  in  this  cafe  an  anajarca  is  attendant,  and  the  caufe  ofthe 
didenfion  of  the  fcrotum. 

If  the  cafe  is  a  proper  hydrocele,  if  any  other  diforder  is  fufpedled 
to  give  rife  to  it,  the  original  diforder  mud  firll  be  removed.  If  no 
fuch  diforder  attend,  as  a  palliative  cure,  the  trochar,  or  a  lancet, 
may  be  pufhed  into  the  feat  of  the  water,  in  order  to  it’s  difcharge ; 
and  as  the  tedicle  lies  always  on  the  poderior  part  of  the  tumor,  the 
perforation  mud  be  made  into  the  anterior  and  lower  part  of  it.  Mr. 
Pott  propofes  a  radical  cure,  by  exciting  an  artificial  inflammation, 
in  the  tunica  albuginea,  and  the  tunica  vaginalis,  by  means  of  a  feton, 
To  as  to  produce  an  obliteration  ofthe  cavity,  which  is  the  feat  ofthe 
difeafe. 

The  radical  cure  by  the  pundture  and  tent,  is  performed  by  ma¬ 
king  a  pundture  in  the  fcrotum  with  a  lancet  or  trochar,  and  when 
the  contents  of  the  tumor  are  evacuated,  introducing  a  bit  of  lint  of 
the  fize  of  the  orifice,  and  about  three-fourths  of  an  inch  in  length 
through  the  wounded  fcrotum  and  tunic ;  but  it  is  neceffary  fird  to 
fecure  the  tent  by  a  piece  of  double  thread  palled  through  one  end  of 
it,  that  it  may  not  flip  into  the  cavity  of  the  tunic  ;  cover  the  tent 
with  foft  lint,  and  over  the  lint  apply  a  bit  of  dicking  plaifler  :  fuf- 
pend  the  parts  in  a  bag-trufs:  when  an  inflammation  commences, 
remove  the  plaifler,  lint,  and  tent,  and  renew  them  a-  at  firfl,  a 
fecond  time.  Repeat  the  operation  as  often  as  it  may  be  found  fafe 
and  expedient  for  producing  a  general  inflammation  of  the  part. 
The  wound  may  be  fup erficially  drefled  with  yellow  bafilicon  fpread 
on  a  foft  pledgitof  lint;  and  rhe  whole Jcrotum  mav  be  covered  and 
immerfed  in  a  cataplafm,  compofed  of  Itale  crums  of  bread  and 
#nilk,  adding  a  fuflicient  quantity  of  fallad-oil,  in  order  to  keep  the 
application  moift  and  foft.  In  the  operation  by  the  feton,  Mr. 
Warner  recommends  a  filver  needle  of  a  convex  form,  about  fix 
inches  long,  and  tipped  with  afharp  lteel-point.  Through  the  eye 
of  the  needle  draw  a  narrow  ribband  or  tape,  about  ten  or  eleven 
inches  long,foftened  with  oil  or  pomatum  ;  introduce  the  point  of 
the  needle  through  the  upper  and  anterior  part  of  the  tumor,  or  thro’ 
it’s  upper  and  exterior  part,  with  it’s  convex  fide  towards  the  tefti 
cle  ;  dired  it  downwards  to  the  lower  end  of  the  tunica  vaginalis 
and  fcrotum,  and  there  pundure  the  integuments  quite  through  ; 
then  convey  the  needle  and  ligature  downwards,  till  it  may  be  pro¬ 
perly  fecured.  Let  the  ribband  remain  unmoved  for  forty-eight 
hours  ;  obfervingto  draw  it  upwards  and  downwards  once  or  twice 
a  day,  as  may  be  thought  needful. 

HYDROCEPHALUS,  (of  l/d «p,  water,  and*EpaMj,  ahead,)  in 
medicine,  a  watery  head,  or  dropfy  in  the  head. 

The  hydrocephalus  is  a  congeflion  of  water  in  the  head  fo  as  to 
rfiftend  and  render  it  foft. 

There  are  two  kinds  of  hydrocephali.  The  firfl,  when  the  water 
is  gathered  between  thefculiand  thefkin,  called  hydrocephalus  ex/er- 
tms:  the  fecond,  when  it  is  colledled  between  thefcull  and  the  brain, 
or  in  the  ventricles  of  the  brain,  called  hydrocephalus  internus. 

Children  are  much  more  liable  to  hydrocephali  than  adults,  by 
reafon  their  head  is  foft,  and  has  been  much  comprefled  in  the 
womb  ;  or  perhaps,  by  their  having  been  too  roughly  handled  by 
the  midwife:  add,  that  the  bones  ofthe  children’s  heads  being  very 
foft,  and  their  futures  not  yet  exactly  clofed,  they  eafilv  open,  and 
give  way  to  an  influx  of  water  from  without;  whereas  in  adults, 
the  bones  of  the  cranium  are  very  hard,  and  clofely  bound  together  : 
neverthclefs,  inflances  occur  in  which  they  have  been  feized  with 
this  diforder. 

The  internal  hydrocephalus  is  a  difeafe  very  difficult,  ifnotabfo- 
lutely  impcffible  to  cure.  1 1  fometimes  ends  in  mortal  convulfions, 
and  fometimes  in  le  hargies,  or  apoplexies. 

The  head,  in  this  Cafe,  is  fometimes  extended  to  a  prodigious 
bulk,  fo  that  the  perfo  i  cannot  bear  or  fuflain  it.  Of  this  we  have 
an  extraordinary  inftanee  given  us  by  Dr.  Friend,  of  a  girl  two  years 
old,  who!  head  was  wenty-fix  inches  in  circumference. 

_  If  the  interna;  lydr  aphalus  be  in  it’s  firfl  Itage,  and  but  begin¬ 
ning  to  (hew i  felt,  it  will  be  moft  advifeable,  according  to  Heilter, 


to  try  what  may  be  done  by  medicines,  fuch  as  gentle  and  repeated 
purges,  to  draw  the  humours  downwards,  with  corroborating  me¬ 
dicines,  internally;  while  externally  there  is  applied  a  large  com- 
prefs  dipt  in  lime-water  andfpirit  of  lavender,  or  Hungary  water, 
which  comprefs  muff  be  retained  by  a  proper  bandage. 

1  he  external  hydrocephalus  is  diftinguifhed  by  the  foftnefs  of  the 
head  and  fkin  externally  ;  but  in  the  internal  hydt  ocephalus,  the  head 
feels  as  hard  as  ufual,  and  yet  it  is  much  more  diltended  and  en¬ 
larged.  1  hough  the  external  hydrociphalus  is  not  without  danger, 
yet  it  mav  be  much  more  eafily  cured  than  the  internal;  but  the 
cure  is  attended  with  the  greater  difficulty,  as  it  is  of  a  longer  (land¬ 
ing.  According  to  the  fame  author,  the  cure  mull  be  attempted  as 
well  by  internal  as  external  remedies  at  the  fame  time  ;  fuch  as  ca¬ 
thartics,  diaphoretics,  diuretics,  attenuating  and  (Lengthening  me¬ 
dicines  for  internal  ufe  ;  and  externally  may  be  applied  a  comprefs 
dipped  in  the  fomentation  before-mentioned  for  the  internal  hydro¬ 
cephalus.  In  this  cafe,  the  repeated  chewing  of  tobacco  in  the 
mouth  to  difcharge  the  ferocities  from  the  head  by  (pitting  is  ad¬ 
vifeable:  fome  foment  the  head  with  fumes  of  burning  fpirit  of 
wine  highly  rectified  ;  but  if  all  thefe  means  prove  unfuccefsful, 
recourfe  mull  then  be  had  to  chirurgical  helps,  among  which  you 
ought  firfl  to  try  a  blifter  applied  behind  the  ears  on  the  occiput  and 
neck,  and  if  this  does  not  altogether  anfwer  the  intention,  you  may 
add  fcarification  and  cupping  upon  the  fame  parts. 

Dr.  Motherby  mentions  a  cafe  of  a  boy  three  years  of  age, 
“  whom,”  fays  he,  “  I  vifited  in  1764,  with  the  late  Dr  Whytt, 
&c.  the  head  wasgreatly  enlarged,  with  all  the  ordinary  fymptoms 
of  hydrocephalus.  Dr.  Whytt,  who  had  feen  feveral  patients  killed 
by  a  few  ounces  of  water  within  the  ventricles,  and  had  never  feen 
the  head  fenfibly  inlarged  by  water  lodged  in  the  ventricles,  inlifted, 
that  the  water  mult  be  fituated  on  the  outfide  of  the  brain  ;  and,  as 
I  could  not  prove  what  I  fuppofed,  that  it  was  within  the  brain,  it 
was  agreed  that  a  furgeon  (hould  be  called,  and  a  pundlure  made. 
Mr.  James  Rae  was  alked  to  attend,  and  I  propofed  that  the  punc¬ 
ture  lhould  be  cautioufly  made  with  a  lancet,  at  the  outer  fide  of  the 
bregma,  as  far  as  poffible  from  the  fuperior  longitudinal  finus.  The 
fkin  being  accordingly  firfl  cut,  and  then  the  dura  mater,  and  a 
probe  introduced  without  difeharging  water,  we  defifledfrom  mak¬ 
ing  any  farther  attempt.  The  pundture  foon  clofed,  and  the  child 
furvived  three  months.  After  death  I  opened  the  head  ;  wre  drew 
from  the  ventricles  above  two  pounds  of  water.” 

HYDROGRAPHICAL  maps,  more  ufually  called  fea-charts , 
are  projedtions  of  fome  part  of  the  fea,  in  piano,  for  the  ufe  of  na¬ 
vigation. 

Chriflopher  Columbus,  the  firft  great  difeovererof  America,  was 
a  man  that  earned  his  living  by  making  and  felling  hydrographical 
maps.  He  happened  to  be  heir  to  the  memoirs,  or  journals  of  a 
noted  pilot,  one  Alonzo  Sanches  de  Huelva,  a  captain  of  a  (hip, 
w’ho,  by  chance,  had  been  driven  by  a  florm  to  the  ifland  of  St.  Do¬ 
mingo,  and  died  at  Columbus’s  houfefoon  after  his  return.  This 
gave  Columbus  the  firft  hint  to  attempt  a  difcover  of  the  Weft-In¬ 
dies  in  which  he  fucceeded. 

HYDROGRAPHY,  (ofu$up,aqua,  water,  and  ypatpu,  I  deferibe,) 
that  part  of  geography  which  conlidersthe  fea;  principally,  as  it  is 
navigable. 

Hydrography  teaches  how  to  deferibe  and  meafure  the  fea ;  it  gives 
an  account  of  it’s  tides,  counter-tides,  currents,  foundings,  bays, 
gulfs.  See.  as  alfo  of  it’s  rocks,  fhelves,  fands,  (hallows,  promonto¬ 
ries,  harbours,  diftances,  &c.  from  port  to  port ;  with  all  that  is  re¬ 
markable,  either  out  at  fea,  or  on  the  coaft. 

HYDROMANCY,  utyof/.avTEia,  compofed  of  l^ap,  water;  and 
juamia,  divination  ;  the  adt,  or  art,  of  divining,  or  foretelling  future 
events,  by  means  of  water. 

Hydromancy  is  one  of  the  four  general  kinds  of  divination: 
the  other  three,  refpedling  the  other  elements :  viz.  fire,  air,  and 
earth ;  are  denominated  pyromancy,  aeromancy,  and  geomancy. 
Varro  mentions  the  Perfians  as  the  firft  inventors  of  hydromancy. 

This  fpecies  of  divination  was  performed  in  various  ways:  lome- 
times  they  ufed  invocations,  and  magic  ceremonies,  in  confequence 
of  which  they  difeovered  the  names  of  certain  perfons,  or  events, 
which  they  wiffied  to  know  upon  the  water:  fometimes  the  fuf- 
pended  a  ring  by  a  thread  over  a  veflel  full  of  water,  and  (truck  the 
tides  of  the  veflel  with  it  a  certain  number  of  times  :  they  alfo 
formed  prefages  by  calling  fmall  (tones  into  (till  water,  and  ob- 
ferving  the  circles  thereby  formed  on  the  furface  of  the  water  ;  by 
examining  the  various  agitations  of  the  waves  ofthe  fea  ;  by  ob- 
ferving  the  colour  of  the  water,  and  the  figures  reprefented  in  it, 
&c.  & c. 

HYDROMEL,  (of  u&uf,  water,  and  /uem,  honey),  a  drink  made 
of  water  and  honey,  nearly  in  equal  quantities  ;  called  alfo  by  the 
Greeks,  /AEhiKfavov. 

When  this  liquor  has  undergone  the  fpiritous  fermentation,  it 
is  called  the  vinous  hydromel,  or  mead  and  methegun.  Id  in¬ 
duce  this  fermentation,  nothing  is  neceflary  but  to  dilute  the  honey 
fufficiently  in  water,  and  to  expofe  the  liquor  to  a  convenient  degree 
of  heat. 

HYDROMETER.  Refer  to  Syftem  of  Hydraulics. 

HYDROMPHALUS,  in  medicine  and  furgery,  a  tumor  in  the 
navel  arifing  from  a  collcdlion  of  water. 

The  hydromphalus  is  diftinguiffied  from  other  tumors  ofthe  navel 
by  it’s  being  very  foft,  and  yet  not  tradlable  and  obedient  to  the 
touch,  fo  as  to  diminifh  or  enlarge  by  comprefling  it. 

HYDROPHOBIA,  in  medicine,  a  dread  of  water,  which  is  a 
fvmptom  arifing  in  a  perfon  who  has  been  bitten  by  a  mad  dog,  or 
other  mad  animal. 

Tht  word  is  Greek,  compounded  of  water,  and  foCrw,  to 
iear. 
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The  fymptom  is  not  peculiar  to  this  diftemper,  though  it  be  a  - 
wavs  an  attendant;  for  we  meet  with  feveral  infhnees  or  levers  ac¬ 
companied  with  a  dread  of  water.  . 

Dogs,  wolves,  and  foxes,  are  mod  frequently  affeifted  with  this 
madnefs,  and  that  without  any  previous  bite  from  another  animal. 
With  refpea  to  the  propagation  of  this  diftemper  from  brutes  to 
mankind,  the  difiafe  feems  to  be  inoculated  by  the  bite  into  the 
animal,  which  receives  it;  for  the  wound  fefters  fome  little  before 
or  about  the  time  the  diftemper  begins  to  appear.  Something  very 
like  this  happens  in  the  inoculation  of  the  fmall  pox. 

The  ligns  of  approaching  madnefs  in  dogs  are,  according  toBoer- 
haave;  they  become  dull,  and  endeavour  to  hide  themfelves;  they 
are  mute,  as  to  their  bark  ;  but  they  make  a  kind  of  mui muring 
noife,  refufmg  at  the  fame  time  meat  and  drink  ;  they  fly  at  ltran- 
gers ;  but  in  this  ftage,  which  is  the  flrft,  they  remember  and  re- 
fpect  their  mafters  ;  their  ears  and  head  hang,  and  they  walk  nod¬ 
ding,  as  if  overpowered  by  fleep.  A  bite  received  at  this  time  is 
very  dangerous  ;  but  not  of  the  worfe  kind.  Then  they  begin  to 
pant  and  hang  out  their  tongue,  to  emit  a  great  deal  of  froth  from 
the  mouth,  which  they  keep  perpetually  open  ;  fometimes  they 
walk  llowiy,  as  if  half  afleep;  and  then  fuddenly  run,  but  notal- 
wavs  dire&ly  forward :  at  laft  they  forget  their  mafters;  mean  time 
their  eyes  look  dull,  full  of  tears,  and  red  ;  their  tongue  is  of  a 
lead  colour ;  they  are  fuddenly  extenuated,  and  now  rage  excefiively. 
They  feldom  furvive  this  ftage  thirty  hours  ;  and  a  bite  received  at 
this  time,  as  Boerhaave  fays,  is  incurable.  But  the  more  raging 
the  animal  is,  the  more  dangerous  is  the  bite,  and  the  more  violent 
are  the  fubfequent  fymptoms,  and  vice  verfa. 

T woothercircumftances, which  Boerhaave  has  omitted, are,  that 
all  other  dogs,  upon  fmelling  the  dog  going  mad,  will  avoid  him, 
and  run  away  with  horror,  fhaking  their  heads  with  fome  vehe¬ 
mence.  The  other  circumftance  is,  that  the  tone  of  the  dog’s  voice, 
when  he  barks,  will  be  quite  altered  from  what  it  was,  and  feem 
hollow  and  hoarfe.  And  though,  as  Boerhaave  obferves,  the  dog 
may  be  mute  in  the  dumb  madnefs,  yet  it  is  more  frequently  found, 
that  a  dog,  efpecially  if  confined,  (hall  bark  for  a  day  or  two  with¬ 
out  ceaiing.  There  is  no  poifon  known  which  produces  fuch  ter¬ 
rible  effects  as  that  communicated  by  a  mad  animal,  nor  which  in¬ 
duces  fuch  a  change  in  a  perfon  who  receives  it ;  or  which  rages  with 
fuch  violence,  and  fo  fuddenly,  when  it  once  begins  toadf. 

In  a  perfon  affedted  with  this  diforder,  among  other  extraordi¬ 
nary  fymptoms,  the  approach  of  any  liquor  to  the  bodv,  efpecially 
to  the  tongue  and  lips,  produces  an  incredible  uneafinefs,  trembling, 
convuliions,  and  a  ftate  next  to  diredt  madnefs:  and  at  the  fame 
time  the  patient  is  racked  with  an  infatiable  thirft. 

Boerhaave’s  diredtions  are,  1.  As  foon  as  the  poifon  is  received 
into  the  body,  the  part  affected,  and  thofe  adjacent  thereto,  fhould 
have  deep  fcarifications  made  in  them.  Then  large  cupping- 
glaffesto  be  applied,  or  the  part  to  be  burnt  pretty  deep  with  the  adlual 
cautery,  and  afterwards  kept  in  continual  fuppuration.  During  the 
whole  of  this  time,  the  part  is,  without  interruption,  to  be  fo¬ 
mented  with  a  pickle  of  fea-falt  and  vinegar.  2.  The  cloaths,  &c. 
which  have  come  near  the  poifon  to  be  thrown  away.  3.  The  pa¬ 
tient  is,  immediately  after  receiving  the  misfortune,  to  be  thrown 
headlong  into  the  fea,  or  fome  river,  with  threatening  words,  and 
other  circumftances  capable  of  (triking  terror  into  him  ;  for  which 
purpofe  he  is  frequently  to  be  immerl'ed  in  the  water,  and  again  ta¬ 
ken  up :  for  the  good  effetts  are  only  produced  by  the  dread  and 
confternation  into  which  the  mind  is  thrown.  He  is  frequently  to 
be  purged  with  rhubarb,  agaric,  and  the  juice  of  alder-barks. 
4.  Let  the  patient  have  a  gentle  fweat  excited  every  morning  before 
eating.  5.  His  feet  and  hands  are  to  be  daily  fomented  in  a  bath 
of  water.  Laftly,  let  him  frequently  drink  cold  water,  till  he  vo¬ 
mit  it  up  :  ufe  acidulated  liquors  often  :  his  diet  muft  be  moift, 
light,  and  laxative,  and  take  them  fo  liberally  as  to  vomit  them 
again.  He  muft  abftain  from  large  quantities  of  aromatic  fub- 
ftances,  wine,  &c.  violent  exercifes  of  body,  and  all  commotions 
of  mind. 

The  cure  is  principally  to  be  attempted  in  the  flrft  flage,  or  the 
beginning  of  the  lecond.  It  feems  probable,  fays  he,  the  follow¬ 
ing  method  may  be  of  fome  efficacy,  efpecially  as  it  is  confirmed 
by  lome  few  experiments.  Immediately  upon  the  ligns  of  ap¬ 
proaching  madnefs,  thecale  is  to  be  treated  as  extremely  inflamma¬ 
tory  ;  wherefore  a  large  quantity  of  blood  muft  be  taken  away  by 
a  large  orifice,  even  till  the  patient  is  faint:  then  diredtly  injedt  ni¬ 
trous  clylters,  mixed  with  a  little  vinegar.  Let  thefe  be  repeated 
boldly,  and  more  frequently  than  is  confiftent  with  prudence  in 
other  cafes.  After  this  the  eyes  are  to  be  blindfolded,  and  he 
thrown  into  a  cold  pond,  or  cold  water  thrown  upon  him,  till  he  be 
no  longer  afraid  of  it.  Then  let  him  be  immediately  forced  to 
drink  a  large  quantity  of  water  ;  and  toward  the  evening  of  the 
fame  day  let  a  lleep  be  procured. 

We  have  an  account  of  remedies  for  this  malady  in  the  Philofo- 
phical  1  ranfactions ;  one  of  which  is  the  lichen  cinereus  terrejiris,  or 
alh- coloured  liver-wort,  which  has  been  taken  into  the  College  Dif- 
penfatory,  under  the  title  of  Puivis  antilyfjus,  and  is  the  celebrated 
remedy  publifhed  by  Dr.  Mead,  with  fome  variation  in  the  propor¬ 
tion  of  the  pepper.  Y  he  diredtions,  as  made  public,  are,  firit  to 
take  away  nine  or  ten  ounces  of  blood  ;  and  then  take  of  powdered 
afh-coloured  liverwort,  four  drams,  and  of  the  powder  of  black  pep- 
per,  two  drams :  mix  thele  together,  and  divide  into  fourdofes ;  one 
of  which  is  to  be  taken  faffing  for  four  days  fucceflively,  in  half  a 
pint  of  tepid  cow’s  milk.  After  taking  thefe  four  dofes)  the  patient 
is  to  be  put  faffing  every  morning  for  a  month,  either  into  a  cold 
oath,  cold  fpring,  or  river,  remaining  therein  with  his  head  above 
water,  not  longer  than  half  a  minute,  if  the  water  be  excefiively 
cold.  I  hen  let  him  bathe  thrice  a  week  for  fifteen  days. 

Boerhaave,  in  his  Aphorilms,  treating  of  the  canine  madnefs, 
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would  have  us  not  to  defpair  of  difeovering  a  peculiar  antidote 
againft  this  Angular  kind  of  poifon;  and  this,  faye  he,  we  are  en¬ 
couraged  to  hope  for,  from  the  certain  inftances  we  already  have  of 
remedies  effectual  againft  particular  forts  of  poifon.  Accordingly 
he  had  a  mind  to  try  what  effect  mercury  would  have  upon  animals 
under  canine  madnefs  ;  and  from  feveral  experiments,  he  found  it 
prove  luccefsful,  by  adminiftering  fome  grains  of  turpeth  mineral 
made  into  bolufes.  He  all'o  mentions  the  remedy  which  M.  De¬ 
fault  tried  with  conftant  luccefs  in  the  hydrophobia,  which  is  a  mer¬ 
curial  ointment  made  of  one  third  part  of  mercury  revived  from  cin¬ 
nabar,  one  third  part  of  human  fat,  anti  as  much  of  hog’s  lard. 
One  or  two  drams  of  this  ointment  at  a  time  fhould  be  rubbed  by 
intervals,  or  fucceflively,  upon  and  about  the  wound.  As  a  farther 
confirmation  of  the  efficacy  of  mercury  in  the  canine  madnefs,  h« 
takes  notice  of  a  medicine  Mr.  Cobb,  ofBuffclton,  near  Briftol, 
brought  from  Tonquin,  which  is  much  celebrated  in  the  Eaft-In- 
dies  as  efficacious  in  this  diftemper  ;  this  is  a  native  and  factitious 
cinnabar,  of  each  twenty -four  grains  :  mufk,  fixteen-grains,  pow¬ 
dered  and  mixed  well  together.  I  his  powder  is  to  be  taken  all 
at  once  in  a  tea-cup  of  arrack,  which  is  faid  to  ferve  the  patient 
for  thirty  days  :  after  which  time  the  dofe  is  to  be  repeated  in  the 
fame  manner;  but  it  fhould  be  done  as  foon  as  pofliblc  after  the  bite 
is  received:  but  if  the  patient  have  any  fymptoms  of  the  difeafe,  the 
fecond  dote  mult  be  repeated  three  hours  after  the  flrft;  and  this  is 
faid  to  hefufheient  for  a  cure. 

Vinegar  is  recommended  by  Dr.  Kramer  as  a  fpecific  againft  th§ 
hydrophobia,  efpecially  it  fome  powder  of  canthandes  is  mixed  with 
it.  The  receipt  given  by  him  is,  to  boil  from  four  to  ten  grains 
of  the  fine  powder  of  cantharides  in  an  ounce  and  an  half,  or  two 
ounces  of  the  belt  vinegar  ;  which  is  to  be  given  warm. 

HYDROPIC,  a  dropfical  patient,  or  a  perfon  fwelled  and 
bloated  with  the  abundance  of  water. 

H  YDRORHODINON,  a  mixture  of  water  and  oil  of  rofes  ; 
this,  as  it  was  at  once  cooling  and  emetic,  was  very  much  ufed  by 
the  ancients,  to  provoke  vomiting  after  the  taking  of  poifons. 

HYDROROSA  1  ON,  a  name  anciently  given  to  a  drink  made 
of  water,  honey,  and  the  juice  of  roles.  The  proportions  were  4 
pounds  of  rofes,  5  pints  of  water,  and  2  pints  of  honey. 

HYDROSARCA,  a  tumor,  compofed  of  water  and  flefh. 

HYDROSCOPE,  (firmed  of  udoip^  water,  and  o-xovrea,  I  con- 
fider,)  an  inftrument  anciently  ufed  for  the  meafuring  of  time. 

The  hydrojeope  was  a  kind  of  water  clock,  conlifting  of  a  cylin¬ 
drical  tube,  conical  at  bottom ;  the  cylinder  was  graduated,  or 
marked  out  with  divilions,  to  which  the  top  of  the  water  becom¬ 
ing  fucceflively  contiguous,  as  it  trickled  out  at  the  vertex  of  the 
cone,  pointed  out  the  hour. 

HYDROSTA  TICS.  Refer  to  the  Syftem  of  Hydraulics. 

PIYGIEINE,  (from  vyma,,  health,)  that  part  of  medicine  which 
preferibes  rules  for  the  prefervation  of  health  ;  which  depends  in  a 
great  meafure  on  the  prudent  ufe  of  the  non-naturals,  air,  diet,  ex- 
ercife,  fleep,  paffions  of  the  mind,  retentions,  and  excretions. 

HYGROMEl  ER,  an  inftrument  ufed  to  meafure  the  degrees 
of  drinefs  or  moifture  in  the  air.  Confult  Syitem  of" Pneumatics. 

HYMEN,  in  anatomy,  fignifiesa  membrane  in  general  ;  but  it 
is  commonly  taken  for  that  circular  membranous  fold,  with  which 
the  anterior  extremity  of  the  great  canal  in  virgins,  and  efpecially 
before  the  flrft  eruption  of  the  menfes,  is  commonly  bordered, 
ibis  fold  is  of  different  breadths,  more  or  lefsfmooth,  and  fome¬ 
times  femilunar;  and  in  fome  fubjedfs  leaves  but  a  very  fmall  open-- 
ing,  in  others  a  larger  ;  and  in  all  renders  the  external  orifice  nar¬ 
rower  than  the  reft  iff  the  cavity.  The  hymen  is  formed  by  the 
union  of  the  internal  membrane  of  the  great  canal  with  that  on  the 
intide  of  the  aloe;  it  is  commonly  ruptured  after  the  confummation 
of  marriage;  and  is  quite  loft  in  delivery;  and  afterwards  only  fome 
irregular  portions  of  it  remain,  which,  from  their  fuppofed  rc- 
femblance  to  myrtle  leaves,  have  been  termed  carunculae  myrti- 
formes.  This  circle  may  alfo  fuffer  fome  diforder  by  too  great  a 
flux  of  the  menfes  and  other  particular  accidents. 

Authors  are  not  agreed  as  to  the  exiftence  of  fuch  a  membrane. 
Dr.  Graaf  fays,  that,  after  the  moft  accurate  inquiry,  he  always 
fought  it  in  vain,  though  in  the  inoft  unfufpedted  fubjedfs  and  ages. 
Dr.  Drake,  on  the  other  hand,  declares,  that  in  all  die  fubjedfs  he 
had  opportunity  to  examine,  he  does  not  remember  to  have  miffed 
the  hymen  fo  much  as  once,  where  he  had  reafon  to  depend  on  find¬ 
ing  it.  I  he  fai reft  view  hsever  had  of  it  was,  in  a  maid  who  died 
at  thirty  years  of  age ;  in  this  he  found  it  a  membrane  of  fome 
ftrength,  furnifhed  with  fleftiy  fibres,  in  figure  round,  and  perfo¬ 
rated  in  the  middle  with  a  fmall  hole,  capable  of  admitting  the  end 
of  a  woman’s  little  finger,  and  fituate  a  little  above  the  orifice  of 
the  urinary  paffage,  at  the  entrance  of  the  vagina  of  the  womb. 

In  the  heathen  mythology,  Hymen  was  the  god  of  marriage,  and 
new  married  women  offered  facrificcs  to  this  deity.  He  was  repre- 
fented  crowned  with  fweet  marjoram,  and  fometimes  with  rofes  ; 
carrying  in  one  hand  a  torch,  and  in  the  other  a  flame-coloured  veil, 
to  reprefent  the  bluflies  of  a  virgin.  They  invoked  him  in  epi- 
thalamiums,  and  other  matrimonial  ceremonies,  under  the  formula. 
Hymen  0  Hymen at  L 

H  YMENOPTERA,  (from  iyoiv,  membrane,  and  emper,  wing,}  is 
an  order  ofinfedfs,  having  four  membranaceous  w  ings,  and  the  tails 
of  the  females  are  furnifhed  with  flings,  which  in  fome  are  ufed 
for  inftilling  poifon,  and  in  others  for  merely  piercing  the  bark  and 
leaves  of  trees,  and  the  bodies  of  other  animals,  in  which  they  de?- 
pofit  their  eggs.  To  this  clafs  belong  ten  genera,  viz.  cynips , 
tenlhredc,  jirex,  ichneumon,  fphex,  chryjis,  vcfpa,  or  the  zvafp,  apis  or 
bee,  formica  or  ant,  and  mutilla,  comprehending  a  great  number  of 
fubordinate  fpecies. 

HYMN,  a  religious  fong.  The  hymns  fling  in  the  Chriftian 

church; 
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church,  as  diftinguifhcd  from  the  Pfalms,  are  pieces  of  poetry  com- 
pofed  by  pious,  but  not  infpired  authors. 

The  ufe  of  mufic  in  religious  worfhip  has  prevailed  in  all  nations 
from  the  remoteft  ages.  The  ancient  heroes  were  of  opinion,  that 
it  appeafed  the  anger  of  the  gods,  for  which  reafon  their  public 
devotion  was  generally  attended  with  a  concert  of  voices  and  in- 
ftruments. 

Mufic  has  likewife  been  confecrated  to  religion,  both  by  the  Jews 
and  Chriftians,  and  the  former  made  ufe  of  trumpets,  drums,  and 
cymbals,  joined  with  the  voices  of  the  Levites  and  people  ;  but  the 
mufic  of  the  ancient  Chriftians  was  plain  and  folemn,  and  con¬ 
fided  only  in  finging  hymns  or  pfalms,  with  joint  voices. 

In  the  Greek  liturgy  there  arc  four  kinds  of  hymns  ;  but  then  the 
word  is  not  taken  in  the  fenfe  of  praife  offered  in  verfe,  but  fimply 
of  laud  or  praife.  The  angelic  hymn,  ox  gloria  in  excelcis,  makes 
the  firft  kind  ;  the  trifagion,  the  fecond  ;  the  cherubic  hymn,  the 
third  ;  and  the  hymn  of  vidory  and  triumph,  called  eorm ki®~,  the 
lad. 

HYOIDES,  os,  (from  v  andeiSb;).  It  is  dtUated  in  an  horizorital 
pofition  between  the  root  of  the  tongue  and  the  larynx  ;  it  is  convex 
on  its  anterior  part,  and  hollow  on  the  poderior  ;  the  cornua  be- 
come  fmaller  as  they  run  back,  and  rather  diverge  ;  at  the  end  of 
the  cornua  there  is  a  graniform  appendicle,  from  whence  a  liga¬ 
ment  runs  to  the  ftvloid  procefs  of  the  os  temporis,  and  another 
ligament  conneds  the  bone  to  the  larynx.  The  ancient  Greeks 
compared  it  to  their  vowel  u,  whence  it’s  name  hyoides,  yoides,  and 
ypfiloides.  It  is  the  balls  and  fupport  of  the  tongue. 

HYOTHYROIDES,  in  anatomy,  a  mufcle  of  the  larynx, 
which  ferves  to  raife  it,  and  condringe  the  glottis. 

HYPALLAGE,  among  grammarians,  a  fpecies  of  hyperbaton,  I 
confiding  in  a  mutual  permutation  of  one  cafe  for  another, 

Hypatlages  from  cafe  to  cafe  tranfpofe — 

A  liberty  that’s  never  ufed  in  profe :  E.  gr. 

“  Cups,  to  which  I  never  moved  my  lips;  for,  cups,  which  I 
never  moved  to  my  lips.” 

HYPATE,  in  ancient  mufic,  an  appellation  given  to  the  lowed 
chord  of  a  tetrachord.  Thus,  hypate  hypaton  was  the  lowed  chord 
of  the  hypaton  tetrachord,  and  anfwered  to  our  B  natural  of  the 
lowed  odave  of  the  organ  ;  or  to  the  lowed  mi  of  Guido  s  feale. 

HYPENEM1US,  an  epithet  applied  to  a  barren  egg,  laid  by  the 
hen  before  fhe  had  been  trod. 

HYPER,  u7TEf,  a  Greek  prepofidon,  frequently  ufed  in  compo- 
fition,  where  it  denotes  excefs  ;  it’s  literal  fignification  being  above, 
or  beyond. 

HYPERBATON,  in  grammar,  a  figurative  condruflion  invert¬ 
ing  the  natural  and  proper  order  of  words  and  fentences.  ; 

Hyperbaton  makes  works  and  fenfe  to  run 

In  order  that’s  didurbed  :  fuch  rather  fliun. 

The  feveral  fpecies  of  the  hylerbaton  are  the  anadrophe,  the  hyfte- 
ron  proteron,  the  hypallage,  fynchylis,  tmefis,  parenthefis,  and 
the  hyperbaton  ftridly  fo  called.  See  Anastrophe,  &c. 

Hyperbaton,  ftridly  fo  called,  is  a  long  retention  of  the  verb, 
which  completes  the  fentence. 

E.  gr.  “  Wealth,  which  the  old  man  had  rak’d  and  ferap’d  to¬ 
gether,  now  the  boy  does  game  and  drink  away  ;  for,  Now,  the 
boy  doth  game  and  drink  away  wealth,”  See.  We  (hall  add  an¬ 
other  example  from  Virgil : 

Interea  reges  :  ingenti  mole  Latinus 
bjhiadrijugo  vehitur  curru,  cui  tempora  clrcum 
Aurati  bis  fex  radii  fulgentia  cingunt, 

Solis  avi  fpecimen :  bigis  it  Turnus  in  albis, 

Etna  manu  lato  crijpans  bajlilia  ferro  : 

Hire  pater  JEncas  Romance  Jlirpus  origo, 

Siderco  flagrans  clypeo  (A  coelejlibus  armis  ; 

F.t  juxta  Afcanius  magnee fpes  altera  Roma  : 

Procedunt  cajlris. - 

’„s  °f  ufe  to  enliven  and  animate  the  difeourfe ;  very  proper 
likewife  to  exprefs  a  violent  paffion,  and  reprefent  agitation  of  mind 
in  the  livelied  manner. 

HYPERBOLE,  in  rhetoric,  a  figure,  whereby  the  truth  and 
reality  of  things  are  exceffively  either  enlarged,  or  diminifhed.  See 
the  article  Exaggeration. 

Hyperbole  foars  high,  or  creeps  too  low  ; 

Exceeds  the  truth,  things  wonderful  to  fhew. 

The  word  is  Greek,  i mtfBoXn,  fuperlatio  ;  formed  of  the  verb 
o7req(lot\\Eiv,  exfuperare,  to  exceed,  furpafs  by  far. 

The  character  of  an  hyperbole  is,  to  exaggerate  or  extenuate  the 
idea  of  the  things  fpoken  of  beyond  the  bounds  of  truth,  or  even 
probability.  As,  “  he  ran  fwifter  than  the  wind,  or  very  fwiftly  : 
he  went  flower  than  a  fnail,  or  very  flowly,”  &c.  Hyperboles,  fays 
Seneca,  lye  without  deceiving ;  they  lead  the  mind  to  truth  by  fic¬ 
tions  ;  they  convey  thefentiment  intended,  though  by  exprefling  it 
in  terms  which  render  it  incredible.  The  hyperbole  promifes  too 
much,  in  order  to  make  you  conceive  enough. 

Ariftotle  obferves,  that  hyperboles  are  the  favourite  figures  of  young 
authors,  who  love  excefs  and  exaggeration  ;  but  that  philosophers 
ftiould  not  ufe  them  without  a  great  deal  of  referve.  The  pitch  to 
which,  an  hyperbole  may  be  carried,  is  a  point  of  great  delicacy.  To 
carry  it  too  far,  is  to  deftroy  it :  it  is  of  the  nature  of  a  bowftring, 
which  by  immoderate  tenfion,  flackens;  and  frequently  has  aneffed 
quite  contrary  tp  that  intended. 

,  Thofe  hyperboles  are  belt,  which  are  latent,  and  are  not  taken  for 
hyperboles.  For  this  reafon  they  fliould  fcarce  ever  be  ufed  but  in  a 
paifion,  and  in  the  middle  of  fome  important  incident :  fuch  is  the 
hyperbole  o\  Herodotus,  fpeakingof  the  Lacedaemonians*  who  fought 
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at  Thermopyl^  :  “  They  defended  themfelves  for  fome  time  with 
the  arms  that  were  left  them,  and  at  lalt  with  their  hands  and  teeth  ; 
till  the  Barbarians,  continually  (hooting,  buried  them,  as  it  were' 
with  their  arrows.” 

Now  what  likelihood  is  there,  that  naked  men  fliould  defend 
themfelves  with  their  hands  and  teeth  again!!  armed  men  ;  and  that 
fo  many  perfons  fliould  be  buried  under  their  enemies  arrows  ?  Yet 
does  there  appear  fome  probability  in  the  thing,  by  reafon  it  is  not 
fought  for  the  fake  of  the  figure,  but  the  hyperbole  feems  to  arife  out 
of  the  fubjed  itfelf.  Of  the  like  kind  is  that  paffage  in  a  comic 
poet  mentioned  by  Longinus  ;  “  He  had  lands  in  the  country  no 
longer  than  a  Lacedaemonian  epifile.” 

.  *■  he  hyperbole  has  far  the  greaterforce  in  magnifying  objeds  ;  as 
in  the  following  example  :  “All  the  land  which  thou  feeft,  to  thee 
will  I  give  it,  and  to  thy  feed  for  ever.  And  I  will  make  thy  feed 
as  the  dull  of  the  earth  ;  fo  that  if  a  man  can  number  the  dull  of 
the  earth,  then  fhall  thy  feed  alfo  be  numbered.”  God’s  promife  to 
Abram,  Gen.xii.  15,  16. 

HYPERBOLIC  leg  of  a  curve,  is  that  which  approaches  infi¬ 
nitely  near  to  fome  afymptote.— Sir  Ifaac  Newton  reduces  all  curves, 
both  of  the  firlt  and  of  the  higher  kinds,  into  thofe  with  hyperbolic 
legs,  and  thofe  with  parabolic  ones. 

Hyperbolic  line,  is  ufed  by  fome  authors  for  what  we  call  the 
hyperbola  itfelf.  In  this  fenfe,  the  plane  furface,  terminated  by  the 
curve  line,  is  called  the  hyperbola,  or  hyperbolic  { pace  ;  and  the  curve 
line,  that  terminates  it,  the  hyperbolic  line. 

Hyperbolic  J 'pace ,  in  the  higher  geometry,  the  area  or  fpace 
contained  between  the  curve  of  the  hyperbola,  the  afymptote,  and 
the  ordinate. 

HYPERBOLOIDES,  are  hyperbolas  of  the  higher  kind, 
whofe  nature  is  expreffed  by  this  equation  :  a y"-\-n—bxm{u-\- x)* . 

HYPERBOREAN,  in  ancient  geography.  The  ancients  deno¬ 
minated  thole  people  and  places  Hyperborean,  which  were  to  the 
northward  of  the  Scythians.  The  modern  Hyperboreans  are  thofe 
Ruffians  wiio  inhabit -between  the  Volga  and  the  White  Sea. 

HY  PERCATALECTIC,  in  the  Greek  and  Latin  poetry,  is 
applied  to  a  verfe,  which  has  one  or  two  fyllablestoo  much,  or  be¬ 
yond  the  regular  and  juft  meafure. 

HYPERCRITIC,  (of  uTTEp,  fupra,  and  xpmx©-,  of  Kpirrii,  judex , 
of  xfivw,  I  judge,)  an  over-rigid  cenfor,  or  critic  ;  one  who  will  let 
nothing  pal's,  but  animadverts  feverely  on  the  flighteft  fault. 

HYPEROCHE,  in  mufic,  is  the  difference  between  the  enhar¬ 
monic  and  chromatic  diefes.  It  is  expreffed  by  the  proportion  of 

31 25  to  3072  :  for,  UU=U  ’  tIt-  Henfling  has  made  ufe 
of  this  term. 

HYPO,  a  Greek  particle,  retained  in  the  compofition  of  divers 
words  borrowed  from  that  language ;  literally  denoting  under,  beneath. 

H Y  POBOLE,  (from  utio ,  and  I cajl,)  or  subjection,  in 
rhetoric,  a  figure,  fo  called,  when  feveral  things  are  mentioned,  that 
feem  to  make  for  the  contrary  fide,  and  each  of  them  refuted  in 
order. 

HYPOCHONDRIA,  in  anatomy,  that  part  of  the  body  on  both 
fides,  which  lies  under  the  fpurious  ribs,  and  is  extended  to  the  ilia ; 
comprehending  not  only  the  mufcles,  but  the  internal  vifeera. 

HYPOCHONDRIAC  affetlion,  pajjion,  or  dijeaje,  morbus  hypo - 
chondriacus,  vulgarly  called  the  fplecn,  vapours,  &c.  in  medicine,  a 
diforder  that  principally  exerts  it’s  tyranny  under  the  enfiform  car¬ 
tilage  and  fpurious  ribs,  in  the  region  of  the  hypochondria. 

_  The  hypochondriacal  difeafe  chiefly  affeds  the  abdominal  vifeera, 
viz.  the  ftomach  and  inteftines,  the  liver,  fpleen,  pancreas,  and  me- 
fentery,  according  to  the  peculiar  nature  of  each  of  them.  The  fto¬ 
mach  isdifordered  with  frequent  rudufes  and  flatulencies,  the  figns 
of  crudities.  The  liver  is  fwelled  with  thick  vifeid  biles  obftruding 
it’s  duds.  When  the  fpleen  is  affeded,  the  fundion  of  which 
feems  to  be,  to  convey  a  very  fluid  blood  through  it’s  arteries,  partly 
into  it’s  own  cells,  partly  into  the  fplenic  vein,  for  the  ufes  of  the 
liver,  this  blood  grows  fo  thick  as  almoft  to  ftagnate  in  that  vein, 
whereby  this  foft  organ  is  tumefied  and  diftended.  If  the  pancreas 
be  affeded,  the  glands  which  fecretc  the  pancreatic  juice,  growfeir- 
rhous  in  fome  degree,  and  perform  their  office  too  fparingly  .-  hence 
the  bile,  which  mixes  with  it  in  the  inteftines,  is  not  fufficiently  di¬ 
luted  ;  and  the  chyle  being  too  thick,  paffes  with  difficulty  through 
the  ladeals,  and  in  fome  meafure  ftagnates  in  it’s  paffage.  When 
the  omentum  is  difordered  in  this  difeafe,  the  thinfubtile  oil,  which 
is  colleded  in  it’s  cellules,  in  order  to  be  conveyed  to  the  liver,  and 
thereto  be  mixed  with  the  blood  brought  thither  from  the  fpleen, 
paffes  in  leffer  quantities  than  ufual,  whereby  the  blood  in  the  vena, 
portarum  is  not  rendered,  thin  and  fluid  enough.  In  fine,  the  con¬ 
fluence  of  the  mefentery  being  affeded  is,  that  through  the  obftruc- 
tion  of  it’s  glands,  and  fubfequent  deficiency  of  the  lymph,  which 
they  ought  to  fecrete  for  the  dilution  of  the  chyle  ;  this  liquor  be¬ 
comes  too  thick,  and  lefs  proper  for  nutrition.  Hence,  it  manifeftly 
appears,  that  in  this  difeafe  the  blood  and  humoursgrow  thick  and 
fluggifh,  and  are  rendered  unfit  for  their  refpedive  motions,  and  the 
ufes  of  life. 

This  difeafe,  fo  various  in  appearance,  is  chiefly  owing  to  two 
caufes,  reft  of  body,  and  agitation  of  mind  :  by  the  former  the  hu¬ 
mours  are  rendered  too  fluggifh  in  their  motions  ;  and  by  the  latter, 
the  blood  at  one  time  almoft  ftagnates,  and  at  another  is  driven  on 
with  exceffive  vehemence  :  and  health  mult  fuft'er  in  both  cafes. 

For  the  cure,  the  principal  indications  are,  tocorred  the  vicious 
caufe  in  the  ftomach,  to  (Lengthen  the  alimentary  canal,  to  increafe 
the  vital  heat,  and  to  promote  the  fecretions,  which  is  to  be  efteded, 
after  proper  evacuations,  by  occafional  emetics  and  purges,  by  chaly- 
beates,  bitters,  ftrengtheners,  and  volatile  fpirits.  The  different’ 
preparations  of  iron,  and  the  Peruvian  bark,  have  confiderablc  vir¬ 
tues  in  this  difeafe.  When  the  patient  is  coftive,  two,  three,  or 
four  pills,  compofed  of  equal  partsof  aloes,  rhubarb,  and  affa-fcEtida, 

14  A  with 


H  Y  S 


1198]  HYP 

with  a  fufficient  quantity  of  the  elixir  proprietatis,  niav  betaken 
occalionally,  to  keep  the  bodv  gently  open.  Thofe  who  cannot 
bear  the  alfa-foetida  may  ufe  Spnnifh  foap.  , 

Hypochondriac  pcrfons  ought  never  to  fait  long,  and  their  food 
fliould  be  (olid  and  nourifhing :  they  fhould  avoid  all  acefcent  and 
windy  vegetables.  Flefh  meats  are  mod  proper,  and  their  drinks 
fhould  be  old  claret  or  Madeira,  or  water  with  a  little  brandy  or 
rum  ;  but  every  kind  of  exeefs  is  hurtful,  They  fliould  be  careful 
to  ufe  every  method  for  preferving  cheerfulncfs  and  ferenity  of 
mind.  Exercife  of  every  kind,  particularly  riding,  is  ufefuL  The 
cold  bath  is  likevvife  beneficial  ;  and  where  this  does  not  agree  with 
the  patient,  fridion  with  a  flefh- brufh,  or  a  coarfe  doth,  may  be 
tried.  A  voyage,  or  a  long  journev,  efpecially  towards  a  warmer 
climate,  will  be  of  greater  fervice  than  any  medicine.  See  Ner¬ 
vous  Di [cafes. 

Hypochondriac  medicines  are  all  thofe  which  tend  to  purify  the 
blood,  humours,  and  fpirits;  as  chervil,  baum,  agrimony,  St.John’s 
wort,  and  the  other  cephalic  and  cardiac  herbs  ;  fuch  alfo  are  thofe 
which  purge  melancholy,  or  atra  bilis,  according  to  the  old  authors, 
and  thofe  which  difpel  wind  and  vapours  ;  and  all  medicines  good 
for  diforders  of  the  nerves,  particularly  vervain,  both  male  and 
female  ;  but  above  all,  frequent,  gentle,  anodyne  purges  are  ex¬ 
cellent.  See  the  preceding  article.  i 

HYPOCHYMA,  in  medicine,  a  difeafe  of  the  eyes,  more  ufu- 
ally  called  a  cataradl. 

H  YPOCISTIS,  (of  uto,  under,  and  uir©~,  ci/htsf)  in  medicine, 
a  juice  ufed  in  the  compofition  of  theriaca,  &c. 

When  gathered,  they  pound  it  in  a  mortar,  and  exprefs  the  juice  : 
that  done,  they  evaporate  it  on  the  fire  till  it  come  to  the  confidence 
of  a  hard  blackifh  extrad,  much  like  Spanifh  liquorice  :  then  they 
make  it  up  into  little  mafles  for  carriage.  It  is  a  mild  aftringent, 
of  no  particular  fmell  or  flavour,  and  recommended  for  flopping 
fluxes  of  the  belly,  vomitings,  and  haemorrhages.  It  is  alfo  an  in¬ 
gredient  in  fome  unguents. 

HYPOCRISY,  in  ethics,  diflimulation  in  religion  or  morality. 

Charles  IX.  of  France  was  well  pradifed  in  this  deteflable  art ; 
for  a  little  before  the  maflacre  at  Paris,  when  he  had  invited  the 
admiral  Coligni  thither,  he  was  honourably  entertained  by  the 
king,  who  called  him  father,  protefied  he  would  be  ruled  by  his 
counfel,  and  often  averred  that  he  loved  him,  See.  yet  fhortly  after 
he  caufed  him  to  be  bafely  murdered,  and  unworthily  infulted  over 
him  after  his  death. 

Another  inflarrce  of  this  abominable  vice  we  meet  with  in  Rich¬ 
ard,  duke  of  Gloucefter,  who  was  fo  fubtle  a  dilfembler,  that  he 
would  accompany  molt  familiarly,  and  jell  pleafantly  with,  fuch  as 
fee  hated  in  his  heart  ;  and  pretended  to  refufe  even  the  kingdom 
itfeif,  when  proffered  ;  whereas  (like  the  ufurper  Cromwell)  he  had 
ufed  all  means  to  obtain  it,  and  acquire  the  fupreme  command  at 
any  rate. 

HYPOGfEUM,  (of  um,  under,  and  yeux,  earth,)  in  ancient 
architedure,  is  a  name  common  to  all  the  parts  of  a  building  that 
are  under-ground  ;  as  the  cellar,  butteries,  and  the  like  places. 

HYPOGASTRIC  artery ,  that  which  arifes  from  the  iliaca  in¬ 
terna,  and  is  diflributed  to  the  bladder,  the  redlitm,  and  the  genital 
parts,  particularly  in  women. 

Hypogastric  veins  arife  on  each  fide  from  the  iliaca,  and  fend 
out  branches  to  the  redtum. 

HYPOGAS1  RIUM,  in  anatomy,  the  lower  part  of  the  abdomen. 

HYPOGLOTTIS,  an  inflammation  or  ulceration  under  the 
tongue. 

HYPOPHORA,  in  rhetoric,  the  firfl  part  of  the  prolEpsis: 
thus,  in  the  following  inftance  :  But  fome  men  will  fay,  how  are  the 
dead  rat  fed,  or  with  what  body  do  they  come ?  is  th  e  hypophora  ;  and, 
Thau  food,'  that  which  thou  fowef ,  &c.  is  the  anthypophora,  orfolution 
of  the  objection. 

HYPOPROSL.AMBANOMENOS,  in  mufic,  the  name  of  the 
chord  added  by  Guido  Aretine,  below  the  proflambanomenos  of  the 
Grecian  fcale,  anfvvering  to  our  6.  See  Diagram. 

HYPOPYON,  (of  mo,  under,  and  tom,  purulent  matter,)  in 
medicine,  a  colledion  of  purulent  matter,  immediately  under  the 
cornea,  near  the  aqueous  humour. 

.  This  diforder  proceeds  from  an  extravafation  of  blood,  inflamma¬ 
tion,  external  injuries  of  the  eye,  &c. 

I  he  principal  methods  of  cure  are  three  :  the  firfl  andmildeft  is 
the  ufeof refblvent  medicines,  externally  applied  ;  to  thefe  maybe 
ad  ed  bleeding  and  purging:  but  when  the  pains  and  other  fymp- 
toms  increafe,  an  operation  is  abfolutely  neceflary. 

kilicr,  before  he  treats  of  the  operation,  deferibes  a  method 
uled  by  one  Julius,  a  celebrated  oculift  in  Galen  s  time  ;  which  was, 
alter  placing  the  patient  conveniently  before  him,  to  lay  hold  of 
his  head  with  both  hands,  and  lhake  it  very  afliduoufly  about,  till 
^appeared,  being  thereby  undoubtedly  thrown  down 

,  • ,  f“e  uve(f  Fhis,  Heifter’s  own  experience  confirmed  him  in  ; 
omy  he  would  have  the  patient’s  head  or  whole  body  difpofed  in  a 
lupmc  pofture,  and  the  eye  preffed  gently  with  the  fingers  to  loofen 
tii£  matte*.  ° 

But  if  this  proves  unfuccefsful,  the  patient  being  feated  as  in  the 
couching  tor  a  cataradl,  an  incilion  is  made  with  a  lancet,  through 
the  cornea,  below  the  pupil,  and  about  the  fpace  of  a  line  from  the 
white  of  the  eye,  and  that  large  enough  to  difeharge  the  matter  and 
aqueous  humour  ;  prefling  the  eye  gently  by  the  fingers,  and  taking 
care  lelt  you  wound  the  uvea  :  then  aconlprefs,  moiftened  with  a 
pr.per  colly num,  is  to  be  applied  every  third  or  fourth  hour  fo  the 
eye.  if  the  matter  be  too  thick  to  be  di  (charged,  the  needle,  which 
a.  i°.  L'mPIciyed  f°r  making  fetons,  is  to  be  ufed.  The  inftruments 
lhould  be  wrapped  up,  fo  that  only  the  point  be  bare.  In  this  cafe, 
bt.  Y  ves  ad  vnes  to  introduce  a  frnall  probe,  or  injed  fome  cold  wa¬ 


ter  with  a  fyringe,  and  continue  this  till  the  whole  pus  be  diflipated, 
after  whieh  the  wound  may  be  healed. 

HYPOSTASIS,  (of  uno,  under,  and  isr./ui,  I  fland,  I  exifl,)q.d, 
fubffentiq,  a  Greek  term,  literally  fignifying  [ub [lance,  or  fu  Iff  cnee; 
it  is  ufed  in  theology  for perj on. 

>  1  bus  fome  have  held,  that  there  is  but  one  nature  or  effence  in 
God,  but  three  hypofafes,  or  perfons. 

The  term  hypofafs  is  of  very  ancient  Handing  in  the  church. 
St.  Cyril  repeats  it  divers  times,  as  alfo  the  phrafe  union  according  to 
hypofafs.  1  he  firfl  time  it  occurs  in  all  Chriftian  antiquity,  is  in 
a  letter  of  that  Father  to  Neftorius,  where  he  ufes  it  inflead  of 
nf,o;a'7rov,  the  word  we  commonly  render  perfon,  which  did  not  feem 
expreflive  enough. 

Hypostasis,  iii  medicine  denotes  the  fediment  of  urine. 

HYPOS  l'ATICAL  union,  a  phrafe  ufed  by  divines  for  the  union 
of  the  human  nature  with  the  divine,  in  the  perfon  of  Jefus  Chrift. 

HypostAtical  principles,  among  chemilts,  are  the  three  che¬ 
mical  elements,  fait,  fulphur,  and  mercury. 

HYPO!  HECA,  in  the  civil  law,  an  obligation,  whereby  the 
effeds  of  a  debtor  are  made  over  to  his  creditors,  to  lecure  his  debt  j 
it  anfwers  to  mortgage  in  the  common  lawt 

The  conventional  hypotheca  is  fubdivided  into  general  and fpecied. 
The  hypotheca  is  general,  when  all  the  debtor’s  effeds,  both  prefent 
and  future,  are  engaged  to  the  creditor.  It  is  fpecial,  when  limited 
to  one  or  more  particular  things. 

HYPOTHENUSE,  in  geometry.  Refer  to  that  Syfteffi, 
page  1040. 

HYPOTHESIS,  in  general,  denotes  fomething  fuppofed  to  be 
true,  or  taken  for  granted,  in  order  to  prove  or  illullrate  a  point 
in  queftiort. 

An  hypothefs  is  either  probable  or  improbable,  according  as  it  acu- 
counts  rationally  or  not  tor  any  phenomenon  :  of  the  former  kind 
we  may  reckon  the  Copernican  fylfem  and  Huygen’s  hypothefs  con¬ 
cerning  the  ring  of  Saturn  ;  and  the  Ptolemaic  fyflem  may  be 
efleemed  an  inftance  of  the  latter.  See  Copernican,  &c. 

Hypothefes,  however  elegant  and  artful,  ought  to  be  firfl  proved 
by  repeated  obfervations  and  conrtant  experience,  before  they  are 
received  as  truths. 

Hypothesis,  in  phyfics,  See.  an  imaginary  fyflem  laid  down  to 
account  for  fome  phrenomenon  of  nature. 

Whatever  is  not  derived  from  pha2nomena,fays  Sir  Ifaac  Newton, 
is  an  hypothefs ;  and  no  hypothefes  of  any  kind  are  to  be  admitted  in 
experimental  philofophy. 

Hypothesis,  in  aftronomy,  is  rhore  particularly  applied  to  the 
feveral  fyftems  of  the  heavens,  as  different  aftronomers  have  fuppo¬ 
fed  the  arrangement  and  motion  of  the  heavenly  bodies.  The  prin¬ 
cipal  of  thefe  are  the  Ptolemaic,  Copernican,  and  Tychonic  fyfterris. 

1  he  Copernican  is  now  become  fo  current,  and  is  fo  well  war¬ 
ranted  by  obfervation,  that  the  retainers  thereto  hold  it  injurious 
to  call  it  an  hypothefs. 

HYPOTYPOSIS,  or  imagery »  in  rhetoric,  a  figure  whereby  a 
thing  is  deferibed  or  painted  in  fuch  ftrong  and  bright  colours,  that 
it  does  rtot  feem  to  be  read  or  heard,  but  actually  feen  or  pfeiented 
before  the  eyes. 

Hypotypofs  to  the  eye  Contrails 

Things,  places,  perfons,  times-,  affedions,  ails. 

That  elegant  one  of  Cicero,  wherein  he  paints  the  barbarity. of 
Verres,  is  peculiarly  linking:  Ipfe  inflammatus fcelere  iA furore,  in 
forum  vemt.  Ardebant  oculi;  toto  ex  or^  crudelitas  emanabat.  Expedia- 
bant  omnes  quo  tandem  progrefurus,  aut  quidnam  adturus  efet ;  cunt 
repente  hominem  corripit,  atque  in  foro  medio  nudari  ac  deligari,  (A  virgas 
expedire  jubet.  Clamabat  ille  mifer  fe  civem  effe  Romanum,  & c.  To 
which  we  may  add  that  example  in  the  prophet,  Ifa.  i.  5,  6. 
“  The  head  is  fick  ;  the  heart  is  faint ;  from  the  foie  of  the  foot, 
even  unto  the  head,  there  is  no  foundnefs,  but  wounds,  bruifes, 
and  putrifying  fores.” 

This  figure  is  peculiarly  fuited  for  drawing  charailers,  and  often 
affords  the  fineft  ornaments  in  poetry  and  hiftory,  as  well  as  oratory. 
It  is  alfo  adapted  to  move  and  intcreft  different  paflionis,  according  to 
the  nature  of  the  fubjeil,  and  the  artful  management  of  the  fpeaker. 

HYSSOP,  hyffopus,  in  botany,  a  genus  of  plants,  the  flower  of 
which  is  monopetalous  and  ringent,  with  a  narrow  cylindrical  tube : 
the  upper  lip  ere£l,  roundifh,  and  emarginated  ;  the  lower  one  di¬ 
vided  into  three  fhort  fegments,  the  middle  one  of  Which  is  hollow 
and  cordated  :  it  hath  no  pericarpium  ;  but  the  feeds,  which  arc 
oval,  and  four  in  number,  are  placed  in  the  bottom  of  the  cup. 

.  The  common  hyffop  hath  brittle  branchy  ftalks,  which  are  ftir- 
nifhed  with  fmall  lahceolated  leaves,  placed  oppofitc,  in  pairs,  of  a 
darkifh  green  colour.  The  flowers  come  out  in  July  and  Auguft, 
and  are  of  a  blue  colour,  growing  in  fpikes  r  the  whole  plant  is 
perennial,  and  cultivated  in  gardens.  All  the  forts  of  this  plant, 
the  common  as  well  as  the  more  fcarce,  are  propagated  by  feeds  of 
by  cuttings. 

Hyf  'op  has  art  acrid  tafte,  and  a  ftrong  aromatic  fmell ;  it  flrength- 
ens  the  ftomach,  helps  digeftion,  and  by  it’s  power  of  attenuating 
the  vifeous  matter  from  the  lungs,  promotes  expectoration,  and  is 
therefore  good  in  moift  afthmas.  It’s  good  effeds  in  the  flomach 
are  of  the  fame  kind,  depending  on  it’s  attenuating  and  abfterging. 
the  vifeous  phlegm  lodged  there,  which  impedes  the  difeharge  of 
it’s  proper  fundion.  It  is  alfo  good  in  difeales  of  the  head.  It  is 
beft  taken  in  infufion,  in  the  manner  of  tea,  not  made  fo  ftrong  as 
to  be  difagreeable  to  the  palate,  and  often  repeated.  It  is  one  of 
thofe  few  firtiples,  of  which  there  is  a  diftilled  water  made  that 
good  for  any  thing  ;  there  comes  over  with  it  fo  much  of  a  warnfl 
effential  oil,  as  not  only  prevents  it  from  mothering  andftinking, 
which  moft  Ample  waters  are  fubjed  to,  but  alfo  makes  it  a  good 
pedoral,  and  efficacious  to  all  thofe  purpofes  which  the  herb  is, 
given  for  in  any  other  forrtu 
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Externally,  hyJJ'op  isgreatlv  recommended  in  bruifes;  the  black- 
nefs  fettlingAinder  the  eyes  from  blows,  is  carried  off  very  readily  by 
a  cataplafm  of  the  leaves,  or  only  a  little  bundle  of  them  fewed  up  in 
a  linen  rag,  and  applied  to  the  part:  and  Ray  gives  us  an  account 
from  Mr.  Boyle,  of  a  violent  contulion  of  the  thigh,  from  the  kick 
of  a  horfe,  very  happily  cured  by  this  herb,  boiled  as  a  cataplafm  ; 
he  tells  us,  the  violent  pain  was  almoft  inftantlv  removed,  and  the 
very  mark  andblacknefs  taken  off  in  a  few  hours. 

Hyssop,  hedge ,  gratiola,  a  genus  of  plants  of  which  there  are 
three  fpecies.  1.  Hedge  hyJJ'op  with  flowers  Handing. on  footftalks, 
and  fpear-fhaped  fawed  leaves.  2.  Hedge  hyffop  with  obtufe  inden¬ 
ted  leaves.  3.  Hedge  hyJJ'op  with  flowers  fitting  clofe  to  the 
branches. 

The  firll  fpecies  grows  naturally  on  the  Alps,  and  other  moun¬ 
tainous  parts  of  Europe.  The  fecond  is  a  native  of  North  America, 
and  the  third  of  Carthagena. 

It  is  eaftly  propagated  by  parting  the  roots  in  autumn,  when  the 
ftalks  decay  ;  the  plants  fhould  have  a  moift  foil  and  a  lhady  fitua- 
tion,  in  which  they  will  thrive  extremely  well ;  but  in  dry  ground 
they  often  decay  in  fummer  unlefs  they  are  plentifully  Watered. 

This  is  a  very  rough  purgative  ;  it  often  operates  by  vomits  as 
well  as  by  (tool,  and  carries  off  a  great  quantity  of  water  in  drop- 
fical  cafes.  It  alfo  defiroys  worms,  and  opens  obftrudlionS  of  the 
vijeera.  It’s  operation,  however,  is  fo  violent  as  to  be  only  fit  for 
perfons  of  robuft  conftitutions.  The  gratio/ais  ufually  given  in  de¬ 
coction  in  water  or  ale,  half  a  handful  being  a  fuflicient  dofe  for  a 
very  llrong  man.  It’s  operation  is  rendered  more  mild  by  being 
boiled  in  milk,  and  the  decoCtion  drank.  It  purges  very  well  in  the 
form  of  clyflers,  but  care  mult  be  taken  not  to  give  it  when  the 
bowels  are  in  an  inflamed  (late. 

Externally  it  isfaid  to  be  a  vulnerary,  a  cataplafm  of  the  bruifed 
herb  being  fometimes  applied  to  wounds  with  fuccefs. 

HYSTERIC ajfiedtion,  or  pajfiion,  (formed  of  bnpot,  womb,)  a  dif- 
eafe  in  women,  called  alfo  Juffiocaho'n  of  the  wemb,  and  vulgarly  fits 
efthe  mother.  It  is  a  fpafmodico-convulfive  affection  of  the  nervous 
fyftem,  proceeding  from  the  womb,  and  caufed  by  the  retention  or 
corruption  of  the  blood  and  lymph  in  it’s  veffels  ;  and  more  or  lefs 
infeiiing  the  nervous  parts  of  the  whole  body,  by  means  of  the  nerves 
of  the  os  facrum,  the  loins,  and  the  whole  fpinal  marrow. 

Somewomenunderthisdiforder  fancy  a  rope  tied  about  theirnecks 
ready  to  ftrangle  them  ;  and  others  think  a  piece  of  fomething  is  got 
into  their  throats,  which  they  cannot  fwallow,  but  which  flops  their 
breath  ;  and  forrte  will  even  remain  a  good  while  as  if  really  ftran- 
gled,  without  any  fenfe  or  motion.  At  other  times  the  patient  is 
affedled  with  catchingS  and  convulfions.  Sometimes  the  fits  come 
on  with  coldnefs  of  the  extremities,  yawning  and  ftretching,  lownefs 
of  fpirits,  oppreffion  and  anxiety.  At  other  times  the  approach  of 
the  fit  is  foretold  by  the  navel  being  drawn  inwards,  and  feeling  as 
if  there  were  a  ball  at  the  lower  part  of  the  belly,  which  gradually 
rifes  towards  the  ftomacb,  where  it  oecafions  inflation,  ficknefs,  and 
fometimes  vomiting  ;  and  afterwards  it  arifes  into  the  gullet,  and 
oecafions  a  degree  of  fuffocation  already  deferibed,  to  which  quick 
breathing,  palpitation  of  the  heart,  giddinefs  of  the  head,  dimnefs 
of  the  fight,  lofs  of  hearing,  with  convulfive  motions  of  the  extre¬ 
mities  and  other  parts  of  the  Body,  and  alternate  laughing  and  cry¬ 
ing,  coftivenefs,  and  the  frequent  difeharge  of  a  pale  limpid  urine 
fucceed. 

Dr.  Purcel  deferibes  an  hyjleric  paroxyfm,  as  beginning  with  a 
fenfe  of  coldnefs  creeping  up  the  back,  arid  afterwards  fpreading 
over  the  whole  body ;  then  enfues  a  head-ach,  and  fometimes  a  pal¬ 
pitation  of  the  heart,  w;ith  a  fainting,  from  which  the  patient  foon 
recovers.  Sometimes  after  the  coldnefs,  there  fucceeds  a  remarkable 
heat,  which  begins  on  the  forementioned  fymptoms.  Baglivi  adds, 
that  hyjleric  women  feel  a  fenfe  of  cold  in  the  crown  of  the  head  ; 
and  this  he  takes  to  be  the  chief  diagnoftic  of  the  dileafe. 

.  The  ordinary  caufes  of  this  diforder  are  violent  paffions,  fear,  rage, 
love,  grief,  ill  newrs,  fwcet  fmells,  &c.  Women  of  a  delicate  habit, 
whofe  flomach  and  inteflinesare  relaxed,  and  whofe  nervous  fyflem 
is  extremely  feniible,  are  moft  fubjedl  to  hyjleric  complaints.  In 
fuch  perfons  an  hyjleric  fit  may  be  brought  on  by  an  irritation  of  the 
nerves  of  the  flomach  or  inteftines  by  wind,  acrid  humour,  &c.  A 
fudden  fuppreflion  of  the  menles  often  oecafions  hyjleric  fit9.  As 
for  the  popular  notion  of  malignant  vapours  ariling  from  the  womb, 
and  oceafioning  all  thele  fymptoms,  all  the  learned  difeard  it,  and 
hold  men  as  fubjedl  to  the  difeafe  as  women.  The  real  caufe  they 
affirm  is  in  the  animal  fpirits,  and  the  nervous  fyflem  ;  and  the  af- 
fedlion  docs  not  differ  from  the  hypochondriac. 

Eor  the  cure:  as  many  of  the  fymptoms  are  convulfive,  antifpaf- 
modies  are  indicated.  The  bell  of  thefe  are  mufk,  opium,  and  caf- 
tor.  Opium,  when  it  difagrees  with  the  flomach,  may  be  applied 
externally,  or  given  in  clyflers  ;  and  it  has  often  been  found  fer- 
viceablein  removing  thofe  periodical  head-achs  to  which  hyjleric  and 
hypochondriac  patients  are  fubjccl.  See  Hyftcricus  Clavus.  Caf- 
tor  has  in  fome  cafes  been  found  to  procure  fleep,  where  opium 
failed:  and,  therefore,  Dr.  Whytt  advifesto join  them  together:  he 
likewife  recommends  the  anti-Z>y/?mV  plaifler  to  be  applied  to  the 
abdomen. 

In  the  time  of  the  fit,  when  the  fenfation  of  ftrangulation  is  vio¬ 
lent,  or  there  are  convulfive  motions  or  faintings,  the  foetid  and 
volatile  medicines  ferve  to  recover  the  patient :  fuch  are  fpirit  of 
hartlhorn,  affa-foetida,  oil  of  amber,  tindlure  of  caftor,  and  the  vo¬ 
latile  falts  held  to  the  nofe,  or  taken  internally,  as  alfo  the  burning 
of  feathers,  horn,  or  leather,  or  any  other  fubftance,  which  has  a 
very  difagreeable  fmell  while  in  the  fire;  rubbing  the  hands  and.  feet 
alfo  are  of  great  fervice,  and  fome  recommend  the  pulling  off  the 
hairs  fingly,  and  other  methods,  w'hich  give  pain,  to  bring  the  pa¬ 
tients  to  themfelves.  Hot  bricks  may  alfo  be  applied  to  the  foies  of 
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the  feet,  and  the  legs,  arms,  and  belly,  may  be  ftronglv  rubbed  with 
a  w'arm  cloth.  But  the  bell  application  is  to  put  the  feet  and  legs 
into  warm  water.  This  is  peculiarly  proper,  when  the  fits  precede 
the  flow  of  the  menfes.  Some  have  advifed  to  bleed  the  patient 
during  the  fit :  this  may  be  proper,  if  the  habit  be  plethoric,  and  the 
pulfe  full ;  but  in  w'eak  and  delicate  conflitutions,  or  where  the  dif¬ 
eafe  has  been  ol  long  flanding,  or  arifes  from  inanition,  it  is  not 
fife.  In  cafe  of  coltivenefs,  a  laxative  clyfter,  with  affa-foetida, 
fhould  be  adminiftered;  and  as  foon  as  the  patient  can  fwallow,  two. 
table  fpoonfulsof  a  folution  of  affa-feetida,  or  of  fome  cordial  julep, 
mav  be  given. 

Thefe  are  the  methods  to  be  ufed  in  the  time  of  the  fit ;  but  when 
the  patient  is  reflored  from  that,  the  fame  method  is  to  be  ufed  as  in 
the  hypochondriac  paflion  ;  only  that,  in  this  cafe,  a  little  caller  is 
to  be  added  to  the  faline  and  cinnabarine  medicines.  After  this, 
care  is  to  be  taken  to  reflore  the  menfes  to  their  proper  order,  if  the 
patient  be  at  a  time  of  life  when  they  ought  to  flow';  but  if  that  pe¬ 
riod  is  pafl,  the  evacuation  mull  be,  in  fome  meafure,  fupplied  by 
bleeding  in  the  foot,  and  repeating  this  every  year  at  the  fpring  and 
fall,  and  with  this  fome  dofes  of  a  gentle  purge,  with  a  proper  regi¬ 
men.  Vomits  are  always  found  hurtful  in  thefe  cafes,  unlefs  the 
flomach  be  loaded  with  phlegm,  and,  w'hen  violent,  are  dangerous  in 
the  highefl  degree.  Strong  purges  are  alfo  liable  to  the  fame  objec¬ 
tions,  and  are  never  to  be  meddled  with;  but  if  there  be  a  tendency 
to  coflivenefs,  it  mull  be  removed  either  by  diet,  or  by  taking  an 
opening  pill,  as  often  as  is  neceffary.  All  hot  medicines  are  alfo 
prejudicial,  and  the  common  uterine  elixirs,  with  the  diflilled  oils, 
and  volatile  falts,  are  liable  to  the  fame  objections.  Some  give  the 
comfnon  terreftrial  alcalies  and  abforbents,  but  they  give  no  relief  in 
thefe  cafes;  becaufe  an  acid  either  is  no  caufe,  or,  at  the  utmofl,  is 
not  the  effential  caufe  of  thefe  diforders. 

Steel  medicines  are  alfo  given  by  many  ;  but  they  are  to  be  ufed 
with  great  caution ;  and,  in  general,  theyfeldom  do  any  good,  but 
very  often  a  great  deal  of  harm.  As  there  are,  however,  fome  cafes 
of  this  kind  in  which  they  excel  all  other  medicines,  it  is  always 
proper  to  give  them  a  fair  trial,  under  the  proper  regulations. 

The  mod  proper  medicines  are  thofe  which  flrengthen  the  ali¬ 
mentary  canal,  and  the  Whole  nervous  fyftem  ;  as  the  preparations 
of  iron,  the  Peruvian  bark,  and  other  bitters.  Twenty  drops  of  the 
elixir  of  vitriol  in  a  cup  of  theinfufion  of  the  bark,  may  be  taken 
twice  or  thrice  a  day.  The  bark  and  iron  may  likewife  be  taken  in 
fubftance,  in  confiderable  dofes. 

The  common  chalybeate  Waters  often  prove  of  more  fervice  in 
this  difeafe  than  all  the  medicines  in  the  world  ;  but  they  are  to  be 
taken  with  the  proper  cautions,  and  a  due  regimen.  It  is  neceffary 
to  bleed  in  the  foot  before  entering  on  a  courfe  of  them,  and  then 
they  are  to  be  drank  in  moderate  quantities,  and  always  a  little 
warmed,  ufinga  moderate  excrcife  during  the  timeof  drinking  them. 
See  MiNERAi.-tya/ft-r.  < 

A  courfe  of  milk  and  vegetable  diet  will  often  perform  a  cure. 
The  moft  proper  drink  is  w'ater,  with  a  fmall  quantity  of  fpirits.  A 
cool  dry  air  is  the  belt.  Cold  bathing,  and  eve/y  thing  that  braces 
the  nerves,  and  invigorates  the  fyftem,  is  beneficial ;  but  lying  too 
long  in  bed,  or  whatever  relaxes  the  body,  is  injurious.  The  mind 
fhould  be  kept  conftantly  eafy  and  cheerful.  Hyjleric  patients  are 
often  afflicted  with  cramps,  for  the  relief  of  which  the  moft  effica¬ 
cious  medicines  are  opium,  bliflering  plailters,  and  warm  bathing 
or  fomentations.  In  milder  cafes,  immerfing  the  feet  and  legs  in 
W'arm  w'ater,  or  applying  a  bliflering  plaifler  to  the  part  affeCted, 
has  removed  the  complaint.  Patients,  w'hofe  nerves  are  uncom¬ 
monly  delicate  and  fenfible,  and  for  whom  the  bliflering  plaifler  is 
not  fo  proper,  may  attempt  the  cure  by  opiates,  mufk,  camphor, 
and  the  warm  bath.  Cramps  in  the  legs  have  been  fometimes  re¬ 
moved  by  tight  bandages  ;  and  convulfions  arifing  from  a  flatulent 
diflenfion  of  the  inteftines,  or  from  fpafms  beginning  in  them,  may 
be  diminifhed  or  cured  by  making  a  ftrong  compreffion  upon  the 
abdomen  with  a  broad  belt.  See  Cramp. 

To  prevent  relapfes  in  conftitutions  that  are  much  difpofed  there¬ 
to,  the  particular  caufes  attended  to  will  generally  direCt  the  proper 
method.  Many  receive  confiderable  help  by  taking  a  fcruple  of  the 
bark,  night  and  morning.  See  Hypochondriac  Disorders, 
and  Nervous  Disorders. 

HYSTERIT1S,  inflammation  of  the  womb.  Dr.  Cullen  places 
this  genus  of  difeafe  in  the  clafs  pyrexia?,  and  order  phlegmafia;.  See 
Inflammation  of  the  womb. 

HYSTEROCELE,  (from  a  tumor,  and  i/rnpa,  the  womb,) 
an  hernia  caufed  by  the  uterus  falling  through  the  peritonaeum. 

HYSTEROCYSTICA,  ( ijehuria )  ;  a  fuppreflion  of  urine,  from 
the  preffure  of  the  uterus  againft  the  neck  of  the  bladder. 

HYSTEROLOGY,  fignifying  a  dij courfe  inverted ,  in  rhetoric, 
a  fpecies  of  hyperbaton,  or  a  vicious  manner  of  fpeaking,  where¬ 
in  the  natural  order  of  things  is  inverted  ;  called  alfo  by  the  Greeks 
vrepcv  wpoaepov ;  q.  d.  putting  the  firft  thing  W'here  the  laft  fhould 
be.  Thus  Terence  ufes  valet  &  vivit,  for  vivit  id  valet. 

HYSTEROPHORUS,  a  plant  called  by  Linnasus  fartke- 

NIUM.  , 

HYSTEROPTOSIS.  Bearing  down  of  the  vagina  or  womb. 

HYSTEROTOMIA,  (from  urspa,  the  uterus,  and  rc^of,  a  Ac¬ 
tion,)  the  Caisarian  fedlion. 

H YSTEROTOMOTOCY,  in  furgery,the  Q  jesa'B.i  An  Jedl  ion. 

HYSTRICIS  lapis.  The  bezoarof  the  porcupine. 

HYTHE,  orHiTHE,  a  port,  wftiarf,  or  little  haven,  to  embark 
ot  land  wares  at.  Such  is  JJhteen-hithe,  die. 

HYVOURAHE,  or  Hyvourai  Brajilienjts,  a  large  tree  in  Ame¬ 
rica,  reckoned  by  fome  a  fpecies  ofguaiacum.  It’s  bark  is  ufed  in 
Brafil  as  we  ufe  the  guaiacum  wood,  and  for  the  fame  purpoles  alfo. 
The  name  hyvourabe  fignifies  in  the  Brafilian,  a  rare  thing. 
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I  Or  i,  is  the  third  vowel  and  ninth  letter  of  the  Eriglifh  al¬ 
phabet  :  it  is  alfo  a  confonant,  and  accordingly  has  two 
forms.  When  a  confonant,  it  is  lengthened  downwards, 
thus  J,  and  pronounced  not  much  unlike  the  foft  G  be- 
^  fore  e,  as  in  gefture. 

S  The  letter  I  was  derived  from  the  old  Hebrew  Jod,  and 
s  founded  by  throwing  the  breath  fuddenly  againft  the  palate  with  a 
fmall  hollowing  of  the  tongue,  and  the  fame  opening  of  the  lips  and 
teeth  nearly  as  in  prondpneing  A  and  E. 

The  Greeks  had  no  J  confonant,  and  therefore  made  ufe  of  the 
1  vowel  inftead  of  it,  as  IH20T2.  The  Englifh  and  French  have 
two  kinds  of  j  confonant ;  the  firft  has  a  fnuffling  kind  of  found, 
and  ferves  to  modify  that  of  the  following  vowels,  as  in  Jew,  jolly , 
6cc.  The  latter  is  pronounced  like  the  Hebrew  Jod ,  which  is 
founded  as  the  confonant  y,  as  we  find  it  ftill  among  the  Germans, 
&c.  Of  this  we  have  fome  inftances  in  words  which  are  indiffer¬ 
ently  written  with  a  y  or  i  before  a  vowel,  as  voiage ,  voyage ,  Sec. 

The  pronunciation  of  the  I  vowel  is  obferved  to  be  much  the 
fame  in  all  nations  in  Europe  In  the  Latin  word  inimici.  To  de¬ 
note  the  quantity  of  this  vowel,  though  it  was  not  marked  to  fhew 
that  it  was  long,  yet  it  was  made  bigger  than  the  reft,  as  JEdllis, 
PIjo ,  Sec.  This  i  long  was  pronounced  like  el,  as  dlvei  for  dlvl ,  Sec. 
Lipfius  fays  that  i  was  double,  when  it  was  to  be  founded  long,  as 
dii ,  dlls,  &c. 

The  ancients  fometimes  changed  /  into  u ,  as  decumus  for  declmus , 
maxumus  for  maximus,  See.  According  to  Plato,  the  vowel  i  is  pro¬ 
per  .to  exprefs  delicate  but  humble  things,  as  in  this  verfe  in  Virgil, 
which  abounds  in  i’s,  and  is  generally  admired. 

Acciplunt  initnicum  Imbrem ,  timlfque  fatifeunt. 

J,  in  abbreviations  and  cyphers,  ftands  for  Jefus. 

I,  was  ufed  by  the  ancients  as  a  numeral,  and  fignifies  one  ;  when 
repeated,  it  fignifies  as  many  units  as  it  is  repeated  times.  When 
put  before  a  higher  numeral,  it  fubtradls  itfelf,  as  IV,  IX,  &c.  but 
when  fet  after  it,  it  is  added  as  often  as  it  is  repeated ;  as  VI,  XI, 

VIII,  XIII,  & c.  The  ancient  Romans  likewife  ufed  13  for  500, 
CI3  for  1000,  133  for  5000,  CCI33  for  10,000,  1333  for 
50,000,  and  CCCI333for  100,000.  I  alfo  denotes  100,  accord¬ 
ing  to  this  verfe : 

I.  c.  Compar  erlt,  et  centum  Jignificabit. 

The  Greek  Iota ,  and  the  Hebrew  Jod,  ftand  but  for  ten. 

I,  in  the  French  coinage,  indicates  the  money  of  Limoges. 
JACK,  in  falconry,  fignifies  the  male  of  birds  of  fport. 

Jack,  in  a  {hip,  is  a  fort  of  a  flag  or  colours,  difplayed  from  a 
mart  erected  on  the  outer  end  of  a  {hip’s  bowfprit.  In  the  Rritifh 
navy  the  jack  is  nothing  more  than  a  fmall  union  flag,  compofed 
of  the  interfedlion  of  the  red  and  white  erodes ;  but  in  merchant- 
fhips  this  union  is  bordered  with  a  red  field.  See  Plate  125,  fig.  1. 
N°  176,  and  Plate  26,  of  Flags. 

Jack -in-a-box,  in  botany,  a  genius  of  the  monoecla  trlandria  clafs. 
The  corolla  of  the  male  as  well  as  female  flower  is  divided  into  fix 
fegments  ;  there  is  no  pericarpium  ;  the  cup  is  very  large,  inflated, 
and  roundifh,  and  intire  at  the  mouth  ;  the  feed  is  an  oval,  fulcated, 
unilocular  nut ;  the  nucleus  is  globofe. 

As  the  fruit  of  this  plant  is  perforated,  and  the  nut  within  be¬ 
comes  hard  ;  fo  when  the  wind  blows  through  the  fruit,  it  makes  a 
whiffling  noife,  to  be  heard  at  fome  diftance.  It  is  propagated 
among  us  in  the  gardens  of  the  curious,  by  only  fowing  the  feed  in  a 
hot-bed  in  the  fpring.  They  muft  be  conftantly  kept  in  the  back 
ftove. 

]AC¥L-daw,  in  ornithology,  a  fpecies  of  corvus,  with  a  black  and 
grey  head,  a  brownifh  black  body,  and  the  wings  and  tail  black. 

It  is  one  of  the  fmalleft  of  the  crow-kind,  but  an  eredt  and  well- 
fhaped  bird. 

Thisthievifh  bird  is  very  mifehievous  to  the  farmer  and  gardener. 
The  method  of  taking  them  is  this  :  a  ftake  of  about  five  feet  long 
is  to  be  driven  firmly  into  the  ground,  and  made  fo  faft  that  it  cannot 
move,  and  fo  fharp  pointed  at  the  top,  that  the  jack-daw  cannot  reft 
upon  it.  Within  a  foot  of  the  top  there  muft  be  a  hole  bored  thro’ 
it,  of  three  quarters  of  an  inch  in  diameter ;  though  this  hole  is  to 
be  put  a  ftick  of  about  eight  inches  long,  then  a  horfe-hair  fpringe 
or  noofe  is  to  be  fattened  to  a  thin  hazel-wand,  and  this  brought  up 
to  the  place  where  the  fhort  ftick  is  placed,  and  carried  with  it  thro’ 
the  hole  ;  the  remainder  being  left  open  under  that  ftick.  The  other 
end  of  the  hazel-rod  is  to  be  put  through  a  hole  in  the  ftake  near  the 
ground,  and  fattened  there  ;  the  ftake  is  to  be  planted  among  the 
jack-daw’s  food,  and  he  will  naturally  be  led  to  fettle  on  it;  but 
rinding  the  point  too  fharp,  he  will  defeend  to  the  little  crofs  ftick  ; 
this  will  fink  with  his  weight,  and  the  fpringe  will  receive  his  leg, 
and  hold  him  faft. 

\ACY.-Keicb,  a  popular  name  for  the  common  hangman. 

Jack -Jnipe,  in  ornithology,  a  bird  about  half  the  fize  of  the 
common  fnipe.  The  crown  of  the  head  is  black,  tinged  with  ruft- 
colour  ;  over  each  eye  is  a  yellow  ftroke  ;  the  neck  is  varied  with 
white,  brown,  and  pale  red  ;  thefcapular  feathers  are  narrow,  very 
long,  and  brown,  bordered  with  yellow  ;  the  rump  is  of  a  glofly 
bluifh  purple  ;  the  belly  and  vent  white  ;  the  tail  brown,  edged  with 
tawny,  and  confiding  of  twelve  pointed  feathers  ;  the  legs  are  of  a 
cinerous  green.  It’s  motion  is  fluggifli,  and  flight  never  diftant. 

.  Jack,  a  horfe  or  wooden  frame  to  faw  timber  upon  ;  or  an  in- 
ftrument  to  pull  off  a  pair  of  boots ;  or  a  great  leathern  pitcher  to 
carry  drink  in  ;  or  a  fmall  bowl  that  ferves  as  a  markat  the  exer- 
cife  of  bowling  ;  and  alfo  a  young  pike. 


jACKALL,  in  zoology,  at  creature  of  the  dog-kind.  It  j* 
fmaller  than  the  wolf,  and  of  a  very  beautiful  yellow  colour.  Thefe 
animals  are  always  feen  in  large  flocks  together,  not  unfrequently  to 
the  number  of  two  hundred  in  a  flock  ;  and  hunt  like  hounds  in 
full  cry  from  evening  till  morning.  It  is  a  very  thieviih  animal 
and  will  fcarce  leave  any  others  unmolefted  ;  when  in  want  of  prey, 
will  greedily  difinter  the  dead,  and  feed  on  the  putrid  corpfes.  It  is 
a  very  common  creature  in  Cilicia,  and  is  heard  barking  all  night 
long.  They  may  be  fometimes  robbed  of  their  prey  by  the  lion ; 
but  the  vulgar  notion  of  their  attendance  on  that  animal  is  fabulous. 
The  jackall  is  vulgarly  called  the  lion’s  provider,  from  an  opinion 
that  it  roufes  the  prey  for  it ;  but  this  is  merely  an  accidental  benefit, 
which  the  lion  derives  from  it’s  terrifying  cries,  by  which  it  roufe9 
almoft  every  creature  in  the  foreft. 

JACKET,  cork,  a  machine  made  fomewhat  in  form  of  a  feaman’s 
jacket,  lined  w  ith  a  particular  kind  of  feleft  cork  in  pieces,  fo  art¬ 
fully  fhaped  and  difpofed  as  to  give  it  the  ftrongeft  bouyancy,  and  al¬ 
fo  to  prefervean  eafy  degree  of  flexibility,  fo  that  the  activity  of  the 
wearer  is  not  impeded. 

Dr.  Wilkinfon,  (fee  his  Tutamen  Nautlcum,  or  Seaman’s  Prefer- 
vation)  devifed  and  recommended  this  machine,  or  apparatus,  to  all 
feafaring  people,  as  an  eafy  and  indubitable  means  to  efcape  drown¬ 
ing  in  Ihipwreck,  and  many  other  accidents  to  which  feamen  are 
liable.  The  do&or  has  {hewed  the  futility  of,  and  fully  refuted  every 
argument  which  could  be  advanced  againft  the  general  reception  of 
thefe  jackets  on  flripboard.  Adducing  many  inftances  on  the  folid 
foundation  of  certain,  well-authenticated  fadis,  that  (hipwrccked 
feamen  would  in  general  fave  thejr  lives,  if  accommodated  with  thefe 
floating  vehicles  ;  he  obferves,  that  fometimes  there  are  inftances 
of  fhipwrecked  feamen,  whofe  lives  have  been  faved  by  fwimming  ; 
but  thofe  who  confide  in  fwimming  alone,  for  fecurity,  in  thofe  ca¬ 
lamitous  cafes,  are  frequently  loft,  from  various  caufes  ;  as  the  cramp 
feizing  them  ;  violent  blows  or  wounds  received  from  floating  frag¬ 
ments  of  the  wreck  ;  or  by  being  driven  with  great  force  on  the 
pointed  afperities  of  rocks.  From  all  which  accidents  the  cotk-jac~ 
ket  is  certainly  an  undoubted  fecurity,  and  may  be  confidered  as  a 
floating  panoply. 

And  indeed,  had  not  the  Admiralty  faYrdlioned  their  ufe  in  the 
navy,  and  the  fociety  of  arts,  manufactures,  and  commerce,  molt 
ftrenuoufly  recommended  them  to  all  who  go  to  fea,  we  ftiould  fup- 
pofe,  the  felf-evident  fecuritv  afforded  by  this  Ample  invention,  is 
fufficient  to  operate  a  uni  verfal  conviction  in  it’s  favour.  He  adds, 
a  feaman  who  commits  himfelf  to  the  fea  without  having  firft  fo 
provided  himfelf  againft  drowning  in  fhipwreck,  feems  to  merit  the 
fame  title  to  prudence,  as  one  who  fets  fail  without  either  anchor  or 
compafs  on  board. 

JACOB’S i  fiaffi,  a  mathematical  inftrument.  See  Cross-staff. 

JACOBITES,  a  term  of  reproach  beftowed  on  thofe  perfons, 
who,  vindicating  the  doCtrines  of  paflive-obedince  and  non-refi- 
ftance  with  refpeCt  to  the  arbitrary  proceedings  of  princes,  dilailow 
of  the  revolution  by  king  William,  and  affert  the  fuppofed  rights, 
and  adhere  to  the  intereftsof  the  late  abdicated  king,  James  Stuart, 
and  his  family. 

JACOBUS,  a  golden  coin,  fo  called  from  king  James  I,  of  Eng¬ 
land,  in  whofe  reign  it  was  ttruck.  Of  this  coin  there  are  two 
kinds,  the  old  and  new  ;  the  former  is  valued  at  a 5*.  and  weighs 
fix  penny-weights  ten  grains :  the  latter,  called  Carolus,  is  valued 
at  23K  and  weighs  five  penny-weights  twenty  grains. 

JACULATOR,  in  ichthyology,  the Jhooting-fiJh,  with  an  intire 
tail,  nine  fpines  in  the  dorfal  fin,  and  a  brown  circular  fpot  refem- 
bling  an  eye,  and  cylindrical  fnout.  This  fifh  frequents  the  fhores 
andfides  of  the  fea  and  rivers  ;  and  when  it  fpies  a  fly  on  the  plants 
that  grow  in  {hallow  water,  it  fwims  on  to  the  diftance  of  four, 
five,  or  fix  feet,  and  then,  with  a  furprifing  dexterity,  ejeds  out  of 
it’s  tubular  mouth  a  Angle  drop  of  water,  which  never  fails  to  ftrike 
the  fly  into  the  fea  or  river,  where  it  foon  becomes  a  prey.  See 
Plate  59,  fig.  15. 

JACUT-AGA,  an  officer  in  the  grand  fignior’s  court :  he  is  one 
of  the  two  eunuchs  who  have  the  care  of  the  treafure. 

JADDESSES,  an  inferior  order  of  Ceylonefe  priefts,  who  have 
the  care  of  the  chapels  appropriated  to  the  genii,  the  third  order  of 
their  gods,  to  whom,  in  time  of  diftrefs  or  calamity,  they  offer  a 
cock,  to  appeafe  the  anger  of  the  daemons. 

JALAP,  jalapium,  jalapa,  in  medicine,  a  firm  and  folid  root,  of 
a  wrinkled  furface,  and  of  a  clofe  internal  texture;  of  a  blackifh  co¬ 
lour  on  the  outfide,  and  of  a  dufky  brown  within  :  it  is  fometimes 
of  a  roundifh  or  oval,  but  more  ufually  of  an  oblong  figure,  and 
confiderably  thick :  but  we  feldom  fee  it  whole,  our  druggifts  com¬ 
monly  receiving  it  in  flices,  which  are  heavy,  and  hard  to  break :  of 
a  fa-intilh  fmell,  and  of  an  acrid  and  naufeous  tafte.  The  b  eft  jalap 
is  that  which  is  mod  compact  and  firm,  and  of  the  deepeft  brown 
colour  within,  and  the  mod  difagreeable  to  the  tafte. 

Jalap  was  wholly  unknown  to  the  antients  ;  the  Europeans  had 
no  knowledge  of  it  till  after  the  difeovery  of  America.  It  had  it’s 
name  jalapium,  or,  as  others  write  it,  jalapa,  from  Xalapa,  the  name 
of  a  town  in  New  Spain,  in  the  neighbourhood  of  which  it  was 
difeovered,  though  it  is  now  principally  brought  to  us  from  the 
Madeiras. 

With  us  it  is  of  very  frequent  ufe  in  extemporaneous  preferip- 
tions,  given  in  the  form  of  bolufes  and  draughts.  It’s  dofe  is  from 
20  to  30  or  35  grains  ;  when  larger  quantities  are  found  neceflary, 
it  is  owing  to  the  avarice  of  the  druggift  or  apothecary,  who  prepare 
not  the  feledt  pieces,  but  fuch  as  are  decayed  and  have  loft  their 
virtue.  It’s  common  corrc&ives  are  ginger  and  cream  of  tartar ; 
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but  nature  has  prepared  it  fo  well  to  our  hands,  that  it  indeed  needs 
no  addition.  The  bed  method  of  giving  it  is  in  a  draught  made 
with  white  wine,  and  prepared  at  lead  12  hours  before  the  time  it 
is  to  be  taken  ;  in  which  cafe  the  wine  has  time  to  open  the  body 
of  the  medicine,  and  prepare  it  for  adding  with  the  greater  ealc. 
It  is  an  excellent  purgative  in  dropfical,  and  all  other  cafes  where 
ferous  humours  are  to  be  evacuated.  The  only  caution  neceffary 
in  the  ufe  of  it  is,  that  it  fhould  not  be  given  in  any  acute  fevers, 
norto  perfons  of  hot  dry  conditutions  ;  for  in  thefe  cafes  it  is  liable 
to  the  fame  mifchiefs  as  other  acrid  purgatives,  and  will  fometimcs 
bring  on  heat  and  inflammations  in  the  vifcera. 

'The  preparations  of  jalap  in  ufe  with  us  arc  a  tinbture,  an  extrabt, 
and  a  refin.  The  tinblurc  is  made  by  digefting  three  or  four  ounces 
of  jalap  in  a  pint  of  proof  fpirit.  The  extract  is  prepared  by  firlt 
drawing  a  tindture  from  the  powdered  root  with  redtifled  fpirit,  then 
boiling  the  refiduum  in  frefh  quantities  of  water,  evaporating  the 
decodtions  till  they  begin  to  grow  thick,  mixing  in  by  degrees  the 
tindture  infpilfated  to  a  like  thicknefs,  and  continuing  a  gentle  heat 
till  the  whole  is  reduced  to  a  due  confidence.  This  extradt  may  be 
taken  by  itLlf  in  dofes  of  twelve  grains,  or  more. '  Jalap  root,  di- 
gefted  in  as  much  redtifled  fpirit  as  will  cover  it  to  the  height  of 
about  four  fingers,  gives  out  the  greateft  part  of  the  refmous  matter 
in  which  it’s  adtivity  refides,  and  ting/es  the  raenftruum  of  a  yellow- 
iffi  brown  colour.  On  infpifi'ating  the  filtered  tindture  to  about 
one  half,  and  adding  to  the  remainder  a  proper  quantity  of  water, 
the  liquor  becomes  milky,  and  on  (landing  depolits  the  pure  refin. 
This  preparation,  by  itfelf,  irritates  and  gripes  much,  without  pro¬ 
ving  conliderably  purgative  ;  but  thoroughly  triturated  with  teda- 
ceous  or  other  powders,  or  with  foap,  or  ground  with  almonds,  or 
powdered  gum  arabic,  and  made  into  an  emulfion  with  water,  or 
diflolved  in  redtifled  fpirit,  and  mixed  with  a  proper  quantity  of  fy- 
rup,  that  the  folution  may  bear  being  diluted  with  watery  liquors 
without  precipitation,  it  purges,  in  dofes  of  eight  or  ten  grains,  as 
effedtually,  and,  foi  the  molt  part,  as  mildly  as  the  jalap  in  fubfiance. 

JAM,  or  Jamb,  among  lead-miners,  a  thick  bed  ot  (tone,  which 
hinders  their  work  when  they  are  purfuing  the  vfeins  of  ore, 

JAMB,  or  Jaumb,  among  carpenters,  an  appellation  given  to 
door-pofts,  as  alfo  to  the  upright  pods  at  the  fides  of  window-frames ; 
and  among  bricklayers,  a  name  which  denotes  the  upright  fides  ot 
chimnies,  from  the  hearth  to  the  mantle-tree. 

IAMBIC  verfes,  are  verfes  in  the  Greek  and  Latin  poetry,  which 
are  fo  called,  as  they  wholly,  or  for  the  mod  part,  conlilt  of  an 
iambus  or  iambic  foot.  Iambics  may  be  confidered  either  as  to  the 
diverfity,  or  number  of  their  feet. 

r.  Pure  iambics  ;  namely,  fuch  as  corifilt  of  nothing  but  iambufes, 
as  that  of  Catullus,  in  praife  of  a  yacht : 

Phafelus  Me,  quern  videtis,  kojpites. 

And  Horace,  in  his  Epod.  joins  thefe  to  hexameters  : 

Altera  jam  teritur  be/lis  civilibus  cctas, 

Suis  et  ipja  Roma  viribus  ruit. 

4.  Thofe  fimple  iambics  which  have  the  iambus  in  the  even  places ; 
to  wit,  the  fecond,  fourth,  and  fixth  feet ;  though  we  fometimes 
find  tribrachyfes  added  to  them,  only  that  the  laft  foot  fhould  al¬ 
ways  be  an  iambus  ;  and  in  the  uneven  places,  that  is,  the  firlt, 
third,  and  fifth,  a  fpondee,  anapefte,  and  even  a  dabtyle  in  the 
firft  foot,  asc  that  of  Medea  in  Ovid  : 

Servare  potui,  perdere  an  pojftm  rogas  P 

3.  The  free  iambics,  in  which  the  lad  foot  alone  is  an  iambus,  as 
that  of  Phasdrus  : 

Ami/lit  merito  proprium ,  qui  alienum  appetit. 

In  comedy,  the  authors  are  lefs  confined,  as  we  may  fee  in 
Terence,  Rlautus,  &c.  only  the  fixth  foot  is  indifpenfibly.to  bean 
iambus. 

As  to  the  diverfity  arifing  from  the  number  of  fyllables, 

1.  Thofe  iambics  that  confid  of  four  feet  are  called  dimeters,  as 

Hfueruntur  in  fylvis  aves. 

2.  Iambics  of  fix  feet  are  called  trimeters  :  thefe  verfes  arc  chiefly 
ufed  for  the  theatre,  particularly  in  tragedy,  and  are  more  na¬ 
tural  to  the  fiage  than  thofe  of  ten  or  twelve  feet,  ufed  in  the  modern 
drama,  in  regard  they  approach  nearer  to  profe,  and  favour  lefs  of 
affectation  and  poetry : 

k  Dii  conjugales,  tuque  genialis  tori, 

Lucina,  cujios,  lAc. 

3.  Iambics  with  eight  feet  are  called  tetrametefs,  and  are  only  ufed 
in  comedy,  as  that  of  Terence, 

Pecuniam  in  loco  negligere  maximum  interdum  eft  lucrum. 

Some  add  to  thefe  an  iambic  monometer,  confiding  of  two  feet, 
as,  Virtus  beat. 

They  are  denominated  monbmeter,  dimeter,  trimeter,  and  tetra¬ 
meter,  as  being  of  one,  two,  three,  and  four  meafures ;  each  mea- 
fure  confiding  of  two  feet ;  for  the  Greeks  meafured  their  verfes  two 
feet  by  two  feet,  by  bipodys  or  epitrites  ;  namely,  by  joining  the 
iambus  and  fpondee  together. 

Thofe  iambics  already  mentioned  are  perfebt,  having  their  proper 
number  of  feet,  without  any  redundant  or  deficient.  The  imperfect 
iambics  are, 

1.  The  cataleptic,  which  want  a  fyllable,  as, 

Alufa  Jovem  canebunt. 

'  2.  The  brachycatalebhc,  which  have  either  a  foot  or  a  fyllable 
too  much,  as, 

Mu  fee  Jorores  funt  Minerva-. 

Mu  fa  Jorores  Palladis  lugent. 

Many  of  the  church  hymns  and  anthems  are  dimeter  iambics; 
that  is,  confiding  of  four  feet.  • 

No.  ioi.  Vol.  II. 
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I  AMBUS,  in  ancient  poetry,  a  fimple  foot  confiding  of  a  (hurt  and 
a  Jong  fyllable,  as  pios.  See  more  on  this  fubjebt  in  article  Foot. 

J  AMES,  or  Knights  of  Sj.  James,  a  military  order  in  Spain,  firft 
indituted  about  the  year  1 170,  by  Ferdinand  11.  king  o'  Leon  and 
Galicia,  I  hr  greated  dignity  belonging  to  this  order  is  grand  mat¬ 
ter,  which  has  been  united  to  the  crown  of  Spain.  I  he  knights  are 
obliged  to  make  proof  of  their  defeent  from  families  that  have  been 
noble  for  four  generations,  on  both  fides  :  they  mud  alfo  make  it 
appear  that  their  (aid  ancedors  have  neither  been  Jews,  Saracens,  nor 
heretics  nor  have  ever  been  called  into  quedion  by  the  inquifition. 
I  lie  novices  are  obliged  to  ferve  fix  months  in  the  galleys,  and  to 
live  a  month  in.  a  monadery  ;  they  obferve  the  rule  of  St.  Auitin, 
making  no  vows  but  of  poverty,  obedience,  and  conjugal  fidelity. 

<5>/.  James  s-Day,  a  leftivalof  the  Chriflian  church  obferved  on 
the  25th  ot  July,  in  memory  of  St.  James  the  greater,  fon  of  Zebc- 
dee.  Sec  Dr.  WRIGHT's  Notes  on  the  Common  Prayer. 

Epijlle  of  St.  James,  a  canonical  book  of  the  New  Tellament, 
being  the  firlt  of  the  catholic  or  general  epifiles ;  which  areio  called, 
as  not  being  written  to  one  but  to  feveral  Chriuian  churches. 

I  his  general  epiflle  is  addrelled  partly  to  the  believing  and  partly 
to  the  infidel  Jews;  and  is defigned  to  correbt  the  errors,  foftenthe 
ungoverned  zeal,  and  retorm  the  indecent  behaviour  of  the  latter  ; 
and  to  comfort  the  former  under  the  great  hardfhips  they  then  did, 
or  fliortly  were  to  fufFer,  for  the  fake  of  Chridianity. 

In  the  fecond  chapter  of  his  epidle,  he  enforces  the  neceffity  of 
an  adtive,  operative  faith,  in  order  to  falvation;  i.  e.  faith  which 
workerh  by  love,  which  St.  Paul  alio  recommends. 

JAMMING,  in  general,  denotes  the  abt  of  inclofing  any  objebt 
between  two  bodies,  fo  as  to  render  it  immoveable. 

In  fea-language,  this  exprefilon  is  applied  to  the  fituation  offome 
running  rope,  when  it  happens  to  be  fqueezed  by  the  compreflion 
of  the  banding-rigging,  &c.  and  confequently  incapable  of  perform¬ 
ing  it  s  office,  by  traverfing  in  the  blocks,  till  it  is  releafed.  in 
this  fenk  jamming  is  oppoled  to  rendering. 

J  AN  lb. ARIES,  an  order  of  infantry  in  theTurkifh  armies; 
reputed  the  grand  (ignor’s  foot  guards. 

1  h ejanijarles  were  at  firfl  compofed  only  of  the  Tons  of  Chrifiians, 
delivered  up  as  a  tribute  by  their  parents,  in  return  for  the  privilege 
of  enjoying  liberty  of  confidence ;  and  were  taken  at  twelve  years 
of  age,  to  the  end  thai,  forgetting  their  country  and  religion,  they 
might  know  no  other  parent  belides  the  fultan.  Of  late,  however, 
this  cuitom  has  been  dropped,  the  fine  for  the  free  exercife  of  their 
religion  being  generally  paid  in  money. 

1  heir  drels,  which  is  given  them  by  the  grand  fignor  every  vear, 
on  the  hr'u  day  of  Ramazan,  is  a  long  veb  with  fliort  fleeves,  which 
they  tie  about  their  waiirs  with  a  linen  fafii,  firiped  with  many  co¬ 
lours,  and  adorned  at  both  ends  with  gokU  r  filver  fringe,  and  over 
this  they  wear  a  loofe  upper  veil  of  blue  cl.  th.  They  wear  no  tur¬ 
ban,  but  inbead  of  it  a  felt  cap,  and  a  long  hood  of  the  fame  duff 
which  hangs  over  their  fhoulders  ;  and  on  days  of  ceremony  they 
adorn  themielves  with  long  feathers  (tuck  in  a  cafe  in  the  front  of 
theii  bonnets.  The  arms  of  the  janifaries  in  Europe  are,  in  .ime 
of  war,  a  fulll  or  a  mulket,  and  a  cartouch-box,  which  hangs  at 
their  left  fide  ,  but  in  Afia,  where  powder  and  fire-aVms  are  more 
lcarce,  they  carry  a  bow  and  arrows  with  a  poniard. 

I  heir  pay  is  trom  two  afpers  a  day  to  twelve  ;  for  when  they  per¬ 
form  fome  important  fervice,  or  have  children,  their  pay  is  in- 
creafed.  All  the  I  urkifh  infantry  are  at  prefent  generally  called 
by  the  name  of  janifaries ,  but  fuch  only  are  really  fo,  who  derive 
their  lnfmution  trom  Ottoman  I.  and  their  peculiar  privileges  from 
Amurath  Ill.  which  do  not  amount  to  above  25000  men ;  however, 

their  being  exempted  from  the  payment  of  taxes,  and  the  perform¬ 
ance  of  public  duties,  induce  abundance  of  perfons  to  bribe  the 
officers  to  take  them  under  their  prote&ion,  and  to  make  tbempafs 
for  janifaries,  without  receiving  any  pay.  .  By  means  of  this  in  rer¬ 
un  xture  ot  the  real  janifaries  with  thofe  admitted  by  corruption, 
their  number  at  prefent  amounts  to  above  100,000.  And  vet  not 
accounting  any  but  fuch  as  are  effectively  janifaries,  their  body  has 
fometimes  been  fo  formidable  as  to  dethrone  the  Ottoman  monarchs, 
and  fuddenly  to  change  the  whole  face  of  the  empire. 

Janisaries,  at  Rome,  are  officers  or  penfioners  of  the  pone, 
called  alfo  participants,  on  account  of  certain  rites  or  duties  which 
they  enjoy  in  the  annates,  bulls,  or  expeditions,  and  the  Roman 
chancery.  They  are  officers  of  the  third  bench,  being  a  kind  of 
correctors  and  revifors  of  the  pope’s  bulls. 

J  ANN  AN  INS,  in  modern  hiltory,  the  name  which  the  Negroes, 
in  fome  of  the  interior  parts  of  Africa,  give  to  fpirits  which  they 
apprehend  to  be  the  ghods  or  fouls  of  their  ancedors,  and  which 
they  go  to  the  tombs  to  confult  and  worfiiip.  Every  Negro  has  his 
tutelary  jannanin,  and  fohas  likewife  every  village,  to  whom  private 
and  public  worihip  is  relpedively addrefled.  The  women,  children, 
and  Haves,  are  forbid  to  attend  their  public  worfiiip. 

JANNOCK,  a  kmdof  oaten  bread,  much  tiled  in  the  northern 
parts  of  England,  and  made  of  four  leaven. 

JANSEN1STS,  in  church- hidorv,  a  febt  of  the  Roman  catho¬ 
lics  in  b ranee,  who  follow  the  opinions  of  Cornelius  Janfenius,  or 
Jenlen,  bifhop  of  Ypres,  and  debtor  of  divinity  of  the  univerfities 
of  Louvain  and  Douay,  in  relation  to  grace  and  predeftination. 

In  the  year  1640,  the  two  univerfities jud  mentioned,  and  par¬ 
ticularly  lather  Molina  and  father  Leonard  Cellos,  thought  fit  to 
condemn  the  opinions  of  the  J  efuits  on  grace  and  free-will.  This 
having  fet  the  controverfy  on  foot,  Janfenius  oppofed  to  the  doctrine 
ot  the  Jeluits  the  fentiments  of  St.  nugudine,  and  wrote  a  treadle 
on  grace,  which  he  intitlcd  Augujiinus.  This  treatile  was  attacked 
by  the  Jeluits,  who  accufed  Janknius  of  maintaining  dangerous  and 
heretical  opinions ;  and  afterwards,  in  1642,  obtained  of  pope  Urban 
VI II.  a  formal  condemnation  of  the  treatile  written  by  Janfenius  : 
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when  the  partifans  of  Janfeni  us  gave  out  that  this  bull  was  fpurious, 
and  compofed  by  a  perfon  intirely  devoted  to  the  jefuits.  After  the 
death  of  Urban  VIII.  the  affair  of  Janfenifm  began  to  be  more 
warmly  controverted,  and  gave  birth  to  an  infinite  number  of  po¬ 
lemical  writings  concerning  grace ;  and  what  occafioned  fome 
mirth,  was  the  titles  which  each  party  gave  to  their  writings :  one 
writer  publifhed,  The  Torch  of  St.  Auguftin,  another  found  Snuf¬ 
fers  for  St.  Auguftin’s  Torch,  and  father  Vcron  formed  a  Gag  for 
the  JanfeniJis,  &c.  I  n  the  year  1 650.  fixty-eight  bifhops  of  France 
fubfcribed  a  letter  to  pope  Innocent  X.  to  obtain  an  inquiry  into, 
and  condemnation  of  the  five  following  propofitions,  extra&ed  from 
Janfenius’s  Auguflinus:  I.  Some  of  God’s  commandments  are  im- 
poflible  to  be  obferved  by  the  righteous,  even  though  they  endea¬ 
vour,  w'ith  all  their  power,  to  accomplifh  them.  II.  In  the  ftate 
of  corrupted  nature,  we  are  incapable  of  refilling  inward  grace.  III. 
Merit  and  demerit,  in  a  Ifateof  corrupted  nature,  does  not  depend 
on  a  liberty  which  excludes  neceffity,  but  on  a  liberty  which  ex¬ 
cludes  conlfraint.  IV.  The  Semipelagians  admitted  the  neceffity 
of  an  inward  preventing  grace  for  the  performance  of  each  particu¬ 
lar  ad!,  even  for  the  beginning  of  faith,  but  they  were  heretics  in 
maintaining  that  this  grace  was  of  fuch  a  nature,  that  the  will  of 
man  was  able  either  to  refift  or  to  obey  it.  V.  It  is  Semipelagian- 
ifm  to  fay  that  Jefus  Chrift  died,  or  fhed  his  blood,  for  all  man¬ 
kind  in  general. 

In  the  year  1652,  the  pope  appointed  a  congregation  for  examin¬ 
ing  into  the  difpute  in  relation  to  grace.  In  this  congregation  Jan- 
fenius  was  condemned,  and  the  bull  of  condemnation,  publifhed  in 
May  1653,  filled  all  the  pulpits  in  Paris  with  violent  outcries  and 
alarms  again!!  the  herefy  of  the  JanfeniJis.  In  the  year  1656,  pope 
Alexander  VII.  iffued  out  another  bull,  in  which  he  condemned 
the  five  propofitions  of  Janfenius.  However,  the  JanfeniJis  affirm, 
that  thefe  propofitions  are  not  to  be  found  in  his  book  ;  but  that 
fome  of  his  enemies  having  caufed  them  to  be  printed  on  a  ffieet, 
inferted  them  in  the  book,  and  thereby  deceived  the  pope.  At  laft 
Clement  XI.  put  an  end  to  the  difpute  by  his  conftitution  of  July 
*7>  I7°5  i  *n  which,  after  having  recited  the  conftitutions  of  his 
predeceffors  in  relation  to  this  affair,  he  declares,  “  That  in  order 
to  pay  a  proper  obedience  to  the  papal  conftitutions  concerning  the 
prefent  queftion,  it  is  neceffary  to  receive  them  with  a  refpedlful 
filence.”  The  clergy  of  Paris,  the  fame  year,  approved  and  ac¬ 
cepted  this  bull,  and  none  dared  to  oppofe  it. 

This  is  the  famous  bull  Unigenitus,  fo  called  from  it’s  beginning 
with  the  words  Unigenitus  Dei  Filius,  The  only  begotten  Son  of  God,  &c. 
which  has  occafioned  fo  much  confufion  in  France.  However,  the 
ftorm  of  refentment  that  has  lately  arifen  again!!  the  Jefuits,  and 
that  has  been  attended  with  the  extindfion  of  their  order  in  Portu¬ 
gal,  France,  and  in  all  the  Spaniffi  dominions,  has  difarmed  the 
moft  formidable  adverfaries  of  Janfenifm,  and  muft  be  confidered  as 
an  event  highly  favourable  to  the  JanfeniJis. 

JANUARIUS’s  head.  The  pretended  head  of  this  faint  is  oc- 
cafionally  carried  in  proceffion  at  Naples,  in  order  to  ftay  the  erup¬ 
tion  of  Vefuvius. 

JANUARY,  in  chronology,  the  firft  month  of  the  year,  accord¬ 
ing  to  the  computation  now  ufed  in  the  Weft.  It  was  fo  called 
by  the  Romans*  from  Janus,  one  of  their  divinities,  to  whom  they 
attributed  two  faces ;  one  whereof  was  fuppofed  to  look  towards 
the  new  year,  and  the  other  towards  the  old. 

JANUS,  temple  of,  in  ancient  hiftory,  a  fquare  building  (as  fome 
fay)  of  intire  brafs,  eredled  by  Romulus,  in  which  was  a  ftatue  of 
J  anus  five  feet  high,  with  brafen  gates  on  each  fide,  which  were 
always  kept  open  in  time  of  war,  and  ffiut'in  time  of  peace.  But 
the  Romans  were  fo  much  engaged  in  war,  that  this  temple  was  ffiut 
only  twice  from  the  foundation  of  Rome  till  the  reign  of  Auguftus, 
and  fix  times  afterwards  :  1.  It  was  firft  ffiut  during  the  long  reign 
of  Numa,  who  inftituted  this  ceremony.  2.  In  the  year  of  the  city 
519,  after  the  end  of  the  firft  Punic  war.  g.  By  Auguftus  after  the 
battle  of  A&ium,  in  the  year  of- Rome  725.  4.  On  Auguftus’s  re¬ 

turn  from  the  war  which  he  had  again!!  the  Cantabrians  in  Spain, 
A.  U.  C.729.  5.  Under  the  fame  emperor,  in  the  year  of  Rome 
744,  about  five  years  before  the  birth  of  Chrift,  when  there  was  a 
general  peace  throughout  the  whole  Roman  empire,  which  lafted 
twelve  years.  6.  Under  Nero,  A.  U.  C.  811.  7.  Under  Vefpa- 
fian,  A.  U.  C.  824.  8.  Under  Conftantius,  when,  uponMaxen- 
tius’s  death,  he  wasleft  foie  monarch  of  the  empire.  A.  U.  C.  1 105. 


A  New  Treatise  on  the  Art  of 

JAPANNING. 

This  art  confiftsin  varniffiing,  and  drawing  figures  on"Wood,  &c. 
after  the  fame  manner  as  the  workmen  do  who  are  natives  of  J  apan, 

a  famous  ifland  not  far  from  the  coaft  of  China. 

If  the  work  is  to  be  of  any  other  colour  than  black,  that  colour 
is  to  be  mixed  with  the  varniffi,  and  then  the  whole  fpread  on  very 
thinly  and  evenly  ;  for  in  this  laying  it  on  depends  the  principal 
art  of  varniffiing.  When  there  are  to  be  figures  in  gold  and  filvey, 
thefe  muft  be  traced  out  with  a  pencil  in  the  varniffi  over  the  reft 
of  the  work  ;  and  when  this  varniffi  is  almol!  dry,  the  leaf-gold  or 
leaf-filver  is  to  be  laid  on,  and  poliffied  afterwards  with  any  fmooth 
fubftance. 

The  fubftances  which  admit  of  being  japanned  are.  thofe  of  almoft 
every  kind  that  are  dry,  and  not  too  flexible ;  as  wood,  metals,  lea¬ 
ther,  and  paper  prepared.  Wood  and  metals  require  no  other  pre¬ 
paration,  except  that  of  cleanfing  their  furfaces,  and  rendering  them 
perfe&ly  even.  But  leather  ffiould  be  fecurely  ftrained  either  on 
frames  or  on  boards  ;  and  paper  ffiould  be  treated  in  the  fame  man¬ 
ner,  and  have  a  previous  ftrong  coat  of  fome  kind  of  fize ;  but  it  is 


rarely  made  the  fubjedlof  japanning,  till  it  is  converted  into  papier 
niache,  or  wrought,  by  other  means,  into  an  inflexible  form.  One 
principal  variation  in.  the  manner  of  japanning,  is  the  ufing  or  omit¬ 
ting  any  priming  or  under-coat  on  the  work  to  be  japanned.  In  the 
older  pradlice,  !uch  priming  was  always  ufed  ;  and  is  at  prefent  re¬ 
tained  in  the  French  manner  of  japanning  coaches  and  fnuff-boxes  of 
the  papier  niache.  But  in  the  Birmingham  manufacture  it  has  al¬ 
ways  been  rejedted.  The  advantages  attending  the  ufe  of  fuch 
priming  are,  that  it  makes  a  faving  in  the  quantity  of  varniffi  ne¬ 
ceffary  to  be  ufed,  and  that  it  helps  to  form,  by  means  of  rubbing 
and  water-poliffiing,  an  even  furface  for  the  varniffi.  However, 
when  an  under-coat  of  fize  is  ufed,  the  japan  coats  of  varniffi  and 
colour  will  be  always  liable  to  crack  and  peel  off,  and  are  lefs  durable 
than  thofe  which  are  formed  without  fuch  priming.  This  difference 
is  obfervable  in  comparing  the  wear  of  the  Paris  and  Birmingham 
fnuff-boxes. 

The  laying  in  of  the  colours  in  varniffi  or  oil  inftead  of  gum- 
water,  is  another  variation  from  the  method  of  japanning  formerly 
pradlifed.  But  if  the  colours  are  tempered  with  the  ftrongeft  ifin- 
glafs  fize  and  honey,  inftead  of  gum  water,  and  laid  on  very  flat  and 
even,  the  work  will  not  be  much  inferior  in  appearance  to  that  done 
by  the  other  method,  and  will  laft  as  long  as  the  common  old  japan 
work,  the  beft  kinds  of  the  true  japan  excepted.  The  proper  japan 
grounds  are  either  fuch  as  are  formed  by  the  varniffi  and  colour, 
where  the  whole  js  to  remain  of  one  fimple  colour  ;  or,  by  the  var¬ 
niffi  either  coloured,  or  without  colour,  on  which  fome  painting,  or 
other  decoration,  is  afterwards  to  be  laid.  The  priming,  or  under¬ 
coat,  which  is  fometimes  ufed  in  japanning,  is  of  the  fame  nature 
with  that  called  clear  coating,  pradlifed  by  the  houfe-painters  ;  and 
confifts  in  laying  on  and  drying  in  the  moft  even  manner  a  compofi- 
tion  of  fize  and  whiting.  The  common  size  has  been  generally 
ufed  ;  but  in  nicer  works,  the  glovers  or  the  parchment  fize,  imr 
proved  by  adding  a  third  ofifinglafs,  will  be  preferable.  The  work 
ffiould  be  prepared  for  this  priming,  by  being  well  fmoothed  with 
fifh-fkin,  or  the  glafs  ffiaver ;  and  by  being  bruffied  over  once  or 
twice  with  hot  lize  diluted,  when  it  is  of  the  common  ftrength, 
with  two  thirds  of  water.  The  priming,  formed  of  a  fize  whofe 
confiftence  is  between  that  of  the  common  kind  and  glue,  mixed 
with  as  much  whiting  as  will  give  it  a  fufficient  body  of  colour  to 
hide  the  furface  on  which  it  is  laid,  ffiould  be  laid  on  evenly  with  a 
bruffi.  Two  coats  of  this  priming  will  generally  be  fufficient;  but 
if,  upon  trial  with  a  fine  wet  rag,  it  will  not  receive  a  proper  water- 
poliffi,  another  coat  or  more  muft  be  given  it.  And  after  the  laft 
coat  but  one  is  dry,  the  work  ffiould  be  fmoothed  by  rubbing  it 
with  the  Dutch  ruffies.  When  the  laft  coat  is  dry,  the  water-poliffi 
ffiould  be  given,  by  paffmg  over  every  part  of  it  with  a  fine  rag,  a 
little  moiftened,  till  the  whole  appears  perfedlly  plain  and  even. 
The  work  is  then  ready  to  receive  the  painting  or  coloured  varniffi. 

When  wood  or  leather  is  to  be  japanned,  without  priming,  it  may 
be  prepared  by  laying  on  two  or  three  coats  of  coarfe  varniffi,  made 
by  diflolving  two  ounces  of  feed -lac,  and  as  much  refin  in  one  pint 
of  redlified  fpirit  of  wine :  and  then  the  proper  japan-ground  muft  be 
laid  on.  As  metals  never  require  to  be  under-coated  with  whiting, 
they  muft  generally  be  treated  in  thefame  manner  as  wood  or  leather. 

For  white  japan  grounds.  Prepare  a  white  varniffi,  by  working 
and  grinding  flake  white,  or  white  lead,  with  a  fixth  part  of  it’s 
weight  of  ftarch,  and  drying  the  mixture  ;  then  temper  it  into  a 
confiftence  fit  for  fpreading  with  rnajlic  varnish,  or  compound  it 
with  gum  anime  ;  lay  this  on  the  body  to  be  japanned ,  previoufly 
prepared  with  or  without  the  under-coat  of  whiting :  and  varniffi  it 
over  with  five  or  fix  coats  of  the  following  varniffi,  formed  by  dif- 
folving  two  ounces  of  the  cleareft  and  white!!  grains  of  feed-lac,  and 
three  ounces  of  gum  anime,  pulverifed,  in  about  a  quart  of  fpirit  of 
wine,  and  ftraining  off  the  clear  varniffi. 

A  very  good  varniffi,  free  from  brittlenefs,  may  be  obtained  by 
diflolving  as  much  gum  anime  as  the  oil  will  take  in  old  nut  or 
poppy  oil,  boiled  gently  when  the  gum  is  put  into  it.  The  ground 
of  white  colour  may  be  laid  on  in  this  varniffi,  and  then  a  coat  or 
two  of  it  may  be  put  over  the  ground  ;  but  it  muft  be  well  diluted 
with  oil  of  turpentine  when  it  is  ufed. 

Blue  japan  grounds  may  be  formed  of  bright  Prufiian  blue ;  or  of 
verditer  glazed  over  with  Pruflian  blue  ;  or  of  fmalt.  The  colour 
may  be  beft  mixed  with  ffiell-lac  varniffi,  and  brought  to  a  poliffiing 
ftate  by  five  or  fix  coats  of  varniffi  of  feed-lac.  But  when  a  bright 
blue  is  required,  and  a  lefs  degree  of  hardnefs  can  be  difpenfed  with, 
the  method  before  diredled,  in  the  cafe  of  white  grounds,  muft  be 
purfued. 

Red  japan  grounds.  For  a  fcarlet  ground,  vermilion  maybe  ufed : 
but  this  is  lefs  beautiful  than  the  crimfon  produced  by  glazing  it  over 
with  carmine  or  fine  lake,  or  rofe-pink.  For  a  very  bright  crim¬ 
fon  ;  inftead  of  glazing  with  carmine,  the  Indian  lake,  called  faf- 
flower,  ffiould  be  ufed,  diffolved  in  the  fpirit  of  which  the  varniffi  is 
compounded.  But  in  this  cafe,  inftead  of  glazing  with  the  ffiell-lac 
varniffi,  the  upper  of  poliffiing  coats  need  only  be  ufed  ;  which  will 
render  this  a  cheaper  method  than  the  ufing  carmine.  I  f  the  higheft 
degree  of  brightness  be  required,  the  white  varniffies  muft  be  ufed. 

Fellow  japan  grounds.  For  bright  yellow  grounds,  king’s  yellow, 
or  turpeth  mineral  ffiould  be  ufed,  either  by  themfelves  or  mixed 
with  fine  Dutch  pink.  The  effed!  may  be  llill  more  heightened  by 
diflolving  powTdered  turmeric  root  in  the  fpirit  of  wine,  of  which 
the  upper  or  poliffiing  coat  is  made ;  which  fpirit  of  wine  muft  be 
ftrained  off  from  the  dregs,  before  the  feed-lac  be  added  to  it  for 
forming  the  varniffi . 

Yellow  grounds  may  likewife  be  formed  of  the  Dutch  pink  only. 

Green  japan  grounds  may  be  produced  by  mixing  king’s  yellow 
and  bright  Pruflian  blue  ;  or  turbith  mineral  and  Pruflian  blue.  A 
cheap,  but  fouler  kind  may  be  had  from  verdigris  with  a  little  of 
the  fore-mentioned  yellows,  or  Dutch  pink.  But  if  a  very  bright 

green 


JAPANNING. 


^rcen  be  wanted,  the  crydals  of  verdigris,  called  didilled  verdigris, 
fhould  be  ufed,  and  their  effedl  will  be  heightened  by  laying  them 
on  a  ground  of  leaf-gold.  Any  of  thefemaybe  ufed  with  good 
fced-lac  varnifh,  but  will  be  brighter  with  the  white  varnifh. 

Orange  coloured  japan  grounds  may  be  formed  by  mixing  vermilion 
or  red  lead  with  king’s  yellow,  or  Dutch  pink  :  or  orange  lake,  or 
red  orpiment,  will  make  a  brighter  orange  ground  than  can  be  pro¬ 
duced  by  any  mixture. 

Purple  japan  grounds  may  be  produced  by  the  mixture  of  lake  and 
Pruffianblue  ;  or  a  fouler  kind,  by  vermilion  and  Pruffianblue. 

Black  japan  grounds  may  be  formed,  without  heat,  by  either  ivory- 
black,  or  lamp-black,  which  may  be  laid  on  with  the  {hell-lac  var¬ 
nifh:  and  the  upper  or  polifhing  coat  may  be  common  feed-lac 
varnifh. 

For  forming  the  common  black  japan  grounds  on  iron  or  copper  by 
means  of  heat,  the  work  mull:  be  fird  painted  over  with  drying  oil ; 
and  when  it  is  moderately  dry,  put  into  a  dove  of  fuch  a  degree  of 
heat,  as  will  change  the  oil  black,  without  burning  it.  The  heat 
fhould  be  (lowly  augmented  and  continued  fora  long  time,  in  order 
to  harden  the  coat  of  japan.  This  kind  of  varnifh  requires  no  polifh. 

Tortoife-Jhell  japan  ground.  The  bell  is  made  by  means  of  the  fol¬ 
lowing  varnifh  ;  prepared  by  boiling  together  one  gallon  of  good 
linfeed  oil  and  half  a  pound  of  umbre,  till  the  oil  becomes  very 
brown  and  thick  ;  by  (training  the  mixture  through  a  coarfe  cloth, 
and  fetting  it  again  to  boil,  tilt  it  acquires  the  confidence  of  pitch. 
On  the  piece  of  work  to  be  japanned,  well-cleaned,  let  vermilion, 
tempered  with  fhell-lac  varnifh,  or  with  drying  oil  diluted  with  oil 
of  turpentine,  be  laid  thinly  on  the  places  defigned  to  imitate  the 
more  tranfparent  parts  of  the  tortoife-fhell. 

When' the  vermilion  is  dry,  brufh  over  the  whole  with  the  black 
varnifh,  tempered  to  a  due  confidence  with  oil  of  turpentine  ;  and 
when  it  is  fet  and  firm,  put  the  work  into  a  dove,  where  it  may  un¬ 
dergo  a  very  drong  heat,  and  be  continued  for  a  confiderable  time. 
This  method  propofed  in  one  of  Kunkel’s  recipes,  has  been  revived 
in  the  Birmingham  manufactures,  where  it  is  purfued  in  forming  the 
ground  of  fhuff-boxes,  drefling- boxes,  tea-waiters,  &c.  this  ground 
may  be  decorated  with  painting  and  gilding  in  the  fame  manner  as 
any  other  varnifhed  furface. 

Japan-work  ought  properly  to  be  painted  with  colours  in  varnifh. 
See  Painting  in  varnijb  and  varnish.  The  colours  are  now 
mod  frequently  tempered  in  oil,  having  a  fourth  part  of  it’s  weight 
ofgujn  anime  previoully  diffolved  in  it.  This  oil  fhould  be  well  di¬ 
luted  with  fpirit  of  turpentine  when  it  is  ufed,  that  the  colours 
may  be  laid  more  evenly  and  thin,  and  thus  fewer  of  the  polifhing 
coats  of  varnifh  will  be  neceffary.  When  water-colours  are  laid  on 
grounds  of  gold,  fo  as  to  have  the  effedl  of  emboffed  work,  they  are 
bed  prepared  by  means  of  ifinglafs  fize  corrected  with  honey  or 
fugar  candy.  The  body  of  which  the  emboffed  work  is  raifed  may 
be  formed  of  a  very  drong  gum  water,  thickened  to  a  proper  con¬ 
fidence  by  bole  armoniac  and  whiting,  in  equal  parts,  which  being 
laid  on  the  proper  figure,  and  repaired  when  dry,  may  be  then 
painted  with  the  proper  colours  tempered  in  the  ifinglafs  fize,  or  in 
thegeneral  way  with  fhell-lac  varnifh. 

The  finifhing  part  of  japanning  confids  of  laying  on  and  polifhing 
the  outer  coats  of  varnifh.  This  is,  in  general,  belt  done  with  com¬ 
mon  feed-lac  varnish.  But  where  brightnefs  is  principally  re¬ 
garded,  the  feed-lac  mud  give  way  to  the  whiter  gums.  When  hard- 
nefs,  tenacity,  and  brightnefs  are  defired,  the  mixed  varnifh  made 
of  the  picked  feed-lac,  already  propofed  under  white  japan  grounds, 
fhould  be  adopted .  The  piecesof  work  to  be  varnifhed  fhould  be  placed 
near  a  fire,  and  made  perfectly  dry  :  the  varnifh  fhould  then  be  rubbed 
over  them  with  proper  brufhes  ;  fird  one  coat,  and  when  this  is  dry 
another  fhould  be  laid  over  it ;  and  this  operation  mud  be  continued 
at  lead  five  or  fix  times.  When  a  fufficient  number  of  coats  is 
thus  laid  on,  the  work  is  fit  to  be  polifhed,  which  mud  be  done,  in 
common  cafes,  by  rubbing  it  with  a  rag  dipped  in  tripoli,  commonly 
called  rotten  done,  finely  powdered :  but  towards  the  end  of  the 
rubbing,  a  little  oil  of  any  kind  fhould  be  ufed  with  the  powder  : 
and  when  the  work  appears  fufficiently  bright  and  gloffy,  the  oil 
alone  fhould  be  ufed  to  clear  it  from  the  powder,  and  to  give  it  a 
brighter  ludre.  For  white  grounds,  fine  putty  or  whiting  fhould  be 
ufed  indead  of  the  tripoli. 

For  gilding  of  japan  work,  fee  Japanner's  gilding. 


J  AR,  an  earthen  pitcher,  with  a  large  round  belly  and  two  handles. 

Jar  isalfo  a  fort  of  dry  meafure.  The  jar  of  oil  is  from  18  to 
26  gallons  \  the  jar  of  green  ginger  is  about  100  pounds  weight. 

Jar,  or  Jiar,  in  chronology,  an  Hebrew  month,  anfwering  to 
our  April.  It  was  the  eighth  month  of  the  civil  year,  and  thefecond 
of  the  facred,  and  had  only  29  days. 

JARARACUCU,  an  American  ferpent  of  the  viviparous  kind, 
which  produces  a  great  number  of  young ;  it  grows  to  between  two 
and  three  feet  long  ;  and  has,  like  the  other  poifonous  ferpents,  very 
large  and  long  teeth,  which  are  hid  in  the  gums,  and  contain  a  yel¬ 
low  poifonous  liquor.  It’s  poifon  is  fo  fatal,  that  it  will  dedroy  a 
man  in  24  hours. 

JARDES,  or  Jar  dons,  in  the  manege,  callous  and  hard  fwel- 
lings  in  the  hinder  legs  of  a  horfe,  feated  on  the  outfide  of  the 
hough.  Jordons  lame  a  horfe,  unlefs  you  give  the  fire  dextroully 
and  betimes. 

J  ASHER,  a  book  mentioned  in  feripture,  and  faid  by  fome  to  be 
loft .  The  opinions  of  authors  differ  greatly  concerning  the  nature 
of  it ;  but  that  of  Jofephus  feems  to  bid  faired  for  the  truth,  who 
fays,  that  by  this  book  are  to  be  underdood  certain  records  kept  in 
fome  place  on  purpofe,  and  afterwards  in  the  temple,  giving  an  ac¬ 
count  of  what  happened  among  the  Hebrews  from  year  to  year,  and 
particularly  the  prodigy  of  the  fun’s  (landing  dill,  and  directions 
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and  laws  about  the  ufe  of  the  bow  ;  that  is,  the  fetting  up  of 
archery,  and  maintaining  military  exercifes.  If  it  be  inquired,  why 
the  title  given  to  thefe  Hebrew  annals  was  the  book  of  Jajher  ;  that 
is,  the  upright ;  this  may  be  given  as  a  reafon,  becaulc  it  was  by 
all  perfons  reckoned  as  a  very  jud  and  authentic  account  of  all  thofe 
events  and  occurrences  which  it  recorded  :  it  was  compofed  with 
great  uprightnefs  and  truth  ;  thence  it  went  commonly  by  the  name 
of  Jafhcr's  book,  or  chronicle.  It  was  not  the  work  of  any  infpired 
perfon,  but  was  of  the  nature  of  common  civil  annals  ;  and,  con¬ 
sequently,  w'e  cannot  infer  from  hence,  that  any  book  properly  be¬ 
longing  to  the  Holy  Scripture,  or  that  was  written  by  the  infpira- 
tion  of  the  Holy  Ghod,  is  at  this  day  miffing. 

JASMINE, or  jeffamine-tree,  in  botany,  a  genus  of 
plants,  the  leaves  of  which  are  in  many  fpecies  pinnated  ;  the  cup 
of  the  flower  confids  of  one  leaf,  but  it  is  divided  at  the  top  into  five 
fegments  ;  the  flower  confids  of  one  leaf,  is  funnel-fhaped,  and  di¬ 
vided  into  five  fegments :  the  flowers  are  fucceeded  by  berries,  which 
fplit  in  the  middle,  each  fide,  for  the  mod  part,  containing  a  feparate 
feed. 

The  common  white  jafmine  is  eafily  propagated  by  laying  down 
the  tender  branches  in  thefpring,  which,  by  the  fucceeding  Spring, 
will  be  rooted  drong  enough  to  be  transplanted.  They  mayalfo  be 
raifed  by  cuttings,  which  fhould  be  planted  in  autumn  in  a  moid 
border,  where  they  may  have  the  morning  fun  :  but  they  mud  be 
fereened  from  the  violence  of  the  fun  in  the  heat  of  the  day,  and 
frequently  watered  in  dry  weather.  The  cuttings,  thus  managed, 
will  m,any  of  them  liye,  and  have  roots  fit  to  be  removed  in  the  fol¬ 
lowing  Spring:  but  this  method  is  feldom  pradtifed,  the  layers  al¬ 
ways  making  the  bed  plants. 

The  two  flriped  forts  fhould  be  planted  in  a  warm  fituation,  espe¬ 
cially  the  white  driped  ;  for  they  are  much  more  tender  than  the 
plain,  and  are  very  fubjedl  to  be  deftroyed  by  great  frofis,  if  they  are 
expofed  thereto  :  it  would  therefore  be  proper  topreferve  a  plant  of 
each  kind  in  pots,  which  may  be  removed  into  the  green-houfe  in 
winter,  led,  by  expofing  them  to  the  cold, they  fhould  all  be  dedroyed, 
and  the  variety  lod.  See  for  further  information  the  Treatife  on 
Gardening,  March,  May,  July,  &c. 

JASPER,  in  natural  hidory,  a  genus  of  ferupi,  of  a  complex  ir¬ 
regular  drudture,  of  great  variety  of  colours,  and  emulating  the  ap¬ 
pearance  of  the  finer  marbles,  or  femipellucid  gems. 

The  great  charadleridic  of  jafpers  is,  that  they  all  readily  drike 
fire  wfith  fleel,  and  make  not  the  lead  effervefcence  with  aqua-fortis. 

Jafpers,  though  commonly  reckoned  among  the  precious  dones, 
ought  undoubtedly  to  be  ranged  among  the  ferupi ;  being  only  opake 
cryflalline  mafl'es,  varioufly  debafed  with  an  earthy  admixture  :  and 
to  this  lad  ingredient  it  is  that  they  owe  all  their  variety  of  colours^ 
as  white,  green,  red,  brown,  and  bluifh. 

The  Several  kinds  of  nephritic  done,  and  the  lapis  divinus  or  jade, 
are  all  genuine  jafpers ;  but  the  hard,  bright,  green  jafper,  of  the 
Ead-Indies,  feems  to  be  the  true  medicinal  kind.  It  is  found  in 
maffes  of  various  fizes  and  Shapes,  but  the  more  ufual  flandard  as  to 
fize,  is  between  four  and  fix  inches  in  diameter  ;  but  there  are 
maffes  of  it  found  of  a  foot  or  more  in  diameter,  and  others  no 
larger  than  a  horfe-bean.  It  is  generally  Ample  and  unmixed  ;  but 
if  it  be  variegated  at  all,  it  is  always  with  white,  and  this  is  difpofed 
not  in  flreaksor  veins,  but  in  clouds.  It  is  capable  of  a  very  fine 
polifh,  and  when  the  white  clouds  are  well  difpofed,  is  very  beau¬ 
tiful,  and  in  pieces  not  too  thick,  is  tolerably  pellucid,  when  held 
up  againdthe  light.  See  MILLAR’s  Natural  Hidory. 

It  is  recommended  as  an  allringent,  and  ordered  to  be  taken  in 
powders  againd  haemorrhages  of  all  kinds.  The  ancients  wore  it  as 
an  amulet  to  prevent  abortion,  and  tied  it,  on  this  occafion,  to  the 
belly  of  the  perfon  ;  and  they  were  of  opinion  that  it  was  able  to 
dop  haemorrhages  by  being  only  worn  on  the  arm.  At  prefent,  we 
give  no  credit  to  anything  of  this  marvellous  kind,  and  confequently 
the  virtues  of  this,  as  well  as  of  the  other  femi-pellucid  gems,  is 
greatly  out  of  repute. 

JAVELIN,  hajla,  in  antiquity,  a  fort  of  fpear,  five  feet  and  a 
half  long ;  the  (haft  of  which  was  of  wood,  with  a  deel  point. 

Every  foldier,  in  the  Roman  armies,  had  feven  of  thefe,  which 
were  very  light  and  (lender. 

JAUNDICE,  Jaunesse,  or  Jaune,  in  medicine,  a  difeafe  arif- 
ing  from  a  vitiated  date  of  the  blood  and  humours,  by  means  of  an 
excrementitious  bile,  from  a  fault  of  the  bilious  dudls,  greatly  in¬ 
juring  thefun&ions  of  the  whole  body,  and  rendering  the  (kin  of  a 
yellow  or  livid  colour.  Medical  writers  diflinguifh  the  jaundice  into 
idiopathic  and  fymptomatic.  The  idiopathic  jaundice  is  that  which 
arifes  of  itfelf,  and  has  no  dependence  on  any  other  difeafe  ;  the 
fymptomatic  is  that  which  arifes  in  the  courfe  of  fevers  and  other 
didempers,  in  which  the  gall  is  affedted. 

The  yellownefs  of  the  (kin  in  fome  infants  as  foon  as  born,  is  by 
no  means  to  be  fuppofed  a  jaundice,  as  it  is  a  thing  of  no  confe- 
quence,  and  ufuallygoes  off  of  itfelf  after  voiding  of  the  fird  ftools  : 
being  commonly  occafioncd  by  the  meconium  not  being  diffidently 
purged  off  at  the  beginning. 

This  difeafe  always  attacks  people  with  a  remarkable  laffitude, 
which  lads  for  fome  time  ;  and  this  is  more  particularly  the  cafe, 
where  violent  paffions  of  the  mind  have  given  rife  to  the  difeafe : 
this  fymptom  is  fucceeded  by  a  fenfe  of  a  ftridture  and  compreffion 
at  the  pit  of  thedomach  ;  hence  arife  anxieties  and  flraitnefsof  the 
prascordia,  with  difficulty  of  breathing,  whicn  is  often  fo  violent 
as  to  threaten  fuffocation  ;  and  ufually  there  is  a  fenfe  of  weight  and 
uneafinefs  in  the  right  hypochondrium.  The  patient  is  always 
eafier  while  fitting  than  while  lying  or  walking.  I  here  is  a  flight 
fever  joined  with  the  other  fymptoms,  the  patient  being  hotter  than 
at  other  times,  and  ufually  feeling  aflightchilnefsorfhivering  before 
this.  The  bowels  are  fometimes  codive,  but  fometimes  more  lax 
than  ufual,  and  the  dools  are  always  whitifh.  Thefe  fymptoms  are 
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very  foon  fucceeded  by  a  yellownefs  beginning  in  and  about  the 
eyes,  and  by  degrees  fpreading  itfelf  otfer  the  whole  furface  of  the 
body.  The  urine  is  of  a  fine  yellow  colour,  tinging  the  vellels  in 
which  it  (lands  ;  and  if  only  a  few  drops  of  it  are  poured  over  a 
linen  cloth,  they  immediately  tinge  it  like  faffron.  The  appetite 
is  always  bad  ;  and  when  any  thing  is  eaten,  the  uneafy  fenfation 
always  returns  with  more  violence  at  the  pit  of  the  ftomach. .  I  he 
fkin  'is  drv,  and  the  patient  generally  feels  a  kind  of  itching  or 
pricking  pain  over  the  whole  body.  I  here  is  a  heat  in  the  noftrils, 
a  bitter  taftc  in  the  mouth,  loathing  of  food,  ficknefs  at  the  ftomach, 
vomiting,  and  flatulency.  The  deep  is  ufually  troubled,  and  there 
is  ever  a  great  languor  of  the  mind  attending  the  difeafe  through  all 
it’s  periods.  Thefe  arc  the  fymptomsof  the  yellow  jaundice. 

The  black  jaundice  is  diftinguifticd  by  a  more  violent  and  uneafy 
dejedlionand  languor  of  the  mind,  and  the  colour  brought  on  by 
.  the  difeafe  is  blackifh  ;  and  this  is  not  only  in  the  eyes  and  lkin  of 
the  whole  body,  but  alfo  in  the  urine  and  fpittle,  or  at  lead  the  laft 
is  of  a  dulky  and  deep  yellow".  To  thefe  fymptoms  there  is  joined, 
in  this  cafe,  a  hedtic  heat,  with  great  reftlelinefs,  wafting  of  the 
:  flefli,  and  dejedfion  of  the  ftrength  ;  as  there  is  ufually  a  lenlation 
of  a  prelfure  and  weight  in  the  right  fide  in  the. yellow  jaundice,  the 
.  fame  fenfation  is  felt  in  this,  on  the  left. 

The  immediate  eaufe  of  the  jaundice  is  an  obftrudtion  of  the  bile, 
in  it’s  paflage  into  the  duodenum,  by gall-ftones,  Tpafms,  afcirrhus, 
whereby  it  regurgitates,  is  abforbed  by  the  blood,  and  mixed  with 
it.  The  remote  or  occafional  caufes  are  a  coarfe  and  thick  diet, 
and  an  immoderate  ftomach  for  food,  a  fudden  obftrudtion  or  repref- 
jion  of  haemorrhages,  particularly  of  the  dilcharges  of  the  menfes 
and  haemorrhoidal  veins.  In  thefe  cafes  the  difeafe  is  alfo  too  often 
either  the  forerunner  or  the  attendant  of  an  hepatitis.  It  is  alfo 
fometimes brought  on  by  a  fuppreflion  of  intermittent  fevers,  par¬ 
ticularly  of  quartans  by  aftringents,  and  by  violent  paflions  of  the 
mind,  efpecially  wdren  they  are  fuppreffed.  Violent  emetics  or 
purges  will  alfo  fometimes  bring  on  this  difeafe,  as  will  a  fudden 
draught  of  cold  water  when  the  body  is  very  hot.  It  may  be  alfo 
occalioned  by  the  bites  of  poifonous  animals,  and  by  the  bilious  or 
hyfteric  colic.  A  fchirrus  in  the  liver,  or  a  ftone  in  the  gall-bladder, 
I  is  alfo  knowm  too  often  to  occafion  it.  Thefe  are  the  caufes  of  the 
yellow  jaundice  ;  but  the  black  ufually  takes  it’s  rife  from  obftinate 
and  habitual  obftrudlions  of  the  fpleen,  which  is  properly  the  feat 
of  this  diforder. 

Method  of  cure.  When  the  difeafe  is  recent,  the  patient  fhould 
take  three  or  four  times  a  day  powders  of  nitre  and  tartar  vitriolated ; 
and  in  cafes  w’here  violent  paflions  have  been  the  eaufe  of  it,  the  ab- 
forbent  powders  are  to  be  added,  as  crab’s-eyes,  and  the  like.  At 
times  there  muft  be  given  with  thefe,  fmall  dofes  of  rhubarb  or 
other  gentle  purgatives,  and  decodlions  of  turmeric,  celandine,  and 
a  little  faffron.  By  thefe  means  a  recent  jaundice  is  often  happily 
taken  off  in  a  very  little  time,  or  as  it  were  nipped  in  the  very  bud, 
A  few  grains  of  diaphoretic  antimony  may  be  added  to  that  powder, 
which  is  to  be  taken  going  to  reft  ;  and  this  will  be  very  efficacious 
in  carrying  off  the  yellownefs  of  the  fkin.  When  the  difeafe  is 
going  off  by  thefe  gentle  means,  fome  gentle  chalybeate  is  to  be 
given  twice  a  day,  and  after  this  the  purging  by  rhubarb  is  to  be  re¬ 
peated.  If.  the  patient  be  young,  of  a  full  fanguine  habit,  and 
complains  of  pain  in  the  right  fide,  about  the  region  of  the  liver, 
bleeding  will  be  neceffary,  and  a,  vomit  muft  be  adminiftered  ;  half 
a  dram  of  ipecacuanha  in  powder,  will  be  a  fufficierit  dofe  for  an 
adult,  which  may  be  worked  off  with  camomile-tea,  or  lukewarm 
water.  The  body  muft  likewife  be  kept  open  by  taking  a  fufficient 
quantity  of  Caftile  foap,  or  of  the  pills  for  the  jaundice:  the  fal 
diureticus  is  an  excellent  attenuant  and  deobftruent,  and  may  be 
given  from  a  dram  to  a  dram  and  a  half,  three  times  a-day.  Fo¬ 
menting  the  parts  about  the  region  of  the  ftomach  and  liver,  and 
rubbing  them  with  a  warm  hand  or  flefh-brufh  are  likewife  bene¬ 
ficial  ;  and  the  patient  may  derive  great  benefit  from  fitting  up  to 
the  bread  in  a  veil'd  of  warm  water. 

When  the  difeafe  is  more  ftubborn,  a  gentle  fweat  is  to  be  kept  up 
continually,  and  powder  of  turmeric  to  be  given  at  a  fcruple  for  a 
dofe,  and  powders  of  diaphoretic  antimony  and  thedigeftive  falts, 
fuch  as  tartar  vitriolated,  are  to  be  given  frequently.  Vomits  may 
be  alfo  repeated,  if  there  be  no  fign  of  inflammation.  A  dram  of 
foluble  tartar  may  be  taken  every  night  and  morning,  in  a  cup  of 
tea  or  water-gruel,  and  if  it  does  not  open  the  body,  the  dofe  may 
be  increafed. 

Confiderable  benefit  has  been  received  in  a  very  obftinate  jaundice 
from  a  decodtion  of  hemp-feed.  Four  ounces  of  the  feed  may  be 
boiled  in  two  quarts  of  ale,  and  fweetened  with  coarfe.  fugar.  The 
dofe  is  half  a  pint  every  morning,  which  may  be  continued  for 
eight  or  nine  days.  The  waters  of  Bath  and  Harrowgate  are  very 
ferviceable  in  this  difeafe.  The  diet  of  a  perfon  in  this  difeafe 
fhould  be  cool,  light,  and  diluting,  confiding  chiefly  of  ripe  fruits 
and  mild  vegetables.  Many  have  been  cured  by  living  almoft  wholly 
for  fome  days  on  raw  eggs.  The  drink  fhould  be  butter-milk  whey 
fweetened  with  honey,  or  decodlions  of  cool  opening  vegetables,  ds 
marfhmallow-roots,  with  liquorice,  &c.  the  (patient  fhould  ule  as 
much  exercife  as  he  can  bear,  take,  long  journeys,  purfue  diverting 
amufements,  and  ufe  every  means  of  promoting  the  circulation  and 
cheering  the  fpirits.  In  young  people,  there  needs  little  more  to 
cure  th e  jaundice  than  the  keeping  up  a  gentle  perforation,  and  a 
few  dofes  of  rhubarb.  Vomits,  purges,  fomentations,  and  exer¬ 
cife  will  feldom  fail  to  cure  the  jaundice,  when  it  is  a  Ample  difeafe  ; 

•  and  wh.en  complicated  with  the  dropfy,  and  a  fchirrous  liver,  or 
other  chronic  complaints,  it  is  hardly  to  be  cured  by  any  means. 
In  cafe  of  a  fchirrus,  the  extradt  of  hemlock  is  reckoned  the  beft 
palliative.  And,  in  general,  as  the  jaundice  is  a  difeafe  very  fubjedt 
to  return  upon  perfons  who  have  once  had  it,  gentle  evacuations 
fhould  be  ufed  at  times  to  keep  it  off,  and  a  medicated  drink  with 
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rhubarb,  fenna,  and  the  like,  fhould  be  taken  for  fome  days  once  in 
a  quarter  of  a  year.  The  jaundice  is  a  difeafe  which  will  not  bear 
any  rough  methods;  ftrong  purges  always  do  harm,  and  fweats 
forced  by  the  hot  medicines  make  the  difeafe  worfe,  inftead  of  giv¬ 
ing  the  relief  in  it  which  is  always  had  from  perfpiration  brought  on 
by  gentler  means. 

Perfons  fubjedt  to  the  jaundice  ought  to  ufe  as  much  exercife  as 
poflible,  and  avoid  all  heating  and  aftringent  aliments. 

Horfes  are  fubjedt  to  this  diftemper,  as  well  as  men.  1  he  far¬ 
riers  commonly  call  it  the  yellows,  and  divide  it  as  we  do  the  jaun¬ 
dice  into  two  kinds,  the  yellow  and  the  black.  1  he  yellow  kind  is 
known  by  the  creature’s  white  of  his  eyes  turning  to  a  yellowifh 
colour,  and  his  tongue  and  lips  alfo  partaking  of  the  fame  tinge,  but 
in  a  fmaller  degree.  In  the  black  kind  all  thefe  parts  are  tinged 
with  a  dulkifh  or  blackifh  colour.  The  common  cure  among  the 
farriers  is  by  means  of  an  ounce  of  mithridate  diffolved  in  two  quarts 
of  ftrong  beer,  and  given  to  the  horfe  warm  ;  and  repeating  this 
dofe  once  in.twelve  hours,  as  long  as  the  diftemper  continues. 

JAW,  maxilla,  in  anatomy,  a  bone  of  the  face.  I  here  are  two 
maxillx,  namely,  the  upper  and  the  lower.  In  thefuperior  max- 
ills,  or  upper  jaw,  are  elteven  bones,  joined  to  each  other  per  harmo¬ 
nium,  namely,  the  two  offa  maxillaria,  or  great  bones  of  the  upper 
jaw,  fituated  one  on  each  fide  in  the  anterior  and  middle  parts  of 
the  face  ;  the  two  offa-  malarum,  or  offa  zygomatica  and  malaria, 
fituated  in  the  lateral ’and  middle  parts  of  the  tace  ;  the  offa  nafi. 
Which  are  two  in  number,  joined  together  and  fituated  below  the 
forehead ;  the  offa  unguis  or  lachrymalia,  which  are  two  in  number, 
each  being  fituated  in  the  orbit,  at  the  lower  part  of  the  internal 
angle  ;  the  offa  palati,  which  are  two,  fituated  in  thepofterior  part 
of  tile  arch  of  the  palate;  and,  laftly, the  vomer,  fituated  perpen¬ 
dicularly  between  the  two  nafal  foffe  backward. 

The  lower  jaw,  which  in  children  confifts  of  two,  connedted  by 
a  cartilage  in  the  middle  of  the  chin,  becomes  one  bone  in  adults, 
and  makes  the  lower  part  of  the  face,  fomewhat  refembling  a  bow, 
with  the  ends  bent  upward. 

The  upperyaw  is  immoveable  in  man  and  all  other  animals,  ex¬ 
cept  a  parrot,  crocodile,  and  acus  vulgaris,  or  gar-fifh  ;  it  has  gene¬ 
rally  fixteen  fockets  or  alveoli  for  the  like  number  of  teeth. 

The  lower  jaw  confifts  of  two  tables  very  folid,  but  not  equally 
thick  in  all  parts.  It  has  a  larger  fhare  of  diploe  than  any  other 
bone  of  the  face,  efpecially  near  the  alveolary  arch.  T  he  upper 
edge  of  the  body  of  the  lower  Jazu  is  pierced  into  fixteen  foffulae  or 
fockets  that  contain  the  like  number  of  teeth.  See  Maxilla. 

Fractures  of  the  Jaw.  The  lower  jaw  is  not  fo  liable  to  frac¬ 
tures  as  the  reft  of  the  bones  ;  but  when  it  is  broke,  whether  it  be 
on  one  fide  or  both,  the  divided  parts  do  not  recede  to  any  diftance 
from  one  another.  For  the  reftoring  the  bones  in  a  fradtured  jaw 
to  their  proper  fituation,  the  patient  muft  be  commodioufly  feated 
j  over  againft  the  light,  and  his  head  held  firm  by  an  afliftant.  The 
furgeon  is  to  introduce  the  thumb  or  fore-finger  of  one  hand  into 
the  mouth,  applying  the  other  externally  ;  and  by  this  means  he  is 
to  prefs  the  fragments  of  the  jaw  on  each  fide,  till  they  have  re¬ 
gained  their  former  fituation  ;  which  may  be  always  known  by  the 
regular  difpofition  of  the  teeth.  And  if  any  of  the  teeth  be  found 
loofeor  flipped  out,  it  may  not  be  improper,  if  nothing  hinders,  to 
reltore  them  afterwards  to  their  proper  places ;  fattening  them  by  a 
filver  wire  to  fuch  as  are  next  them.  After  the  bones  are  thus  pro¬ 
perly  reduced,  they  muft  be  covered  firft  with  a  plaifter,  and  then  a 
comprefs  dipt  in  fpirit  of  wine,  and  applied  internally  ;  and  another 
comprefs  fewred  to  a  piece  of  pafteboard  of  the  form  of  a  halt  jaw, 
is  to  be  laid  on  externally  ;  thefe  are  to  be  kept  on  by  a  tour-headed 
bandage,  perforated  in  the  middle  to  let  in  the  chin.  But  when  the 
jaw  is.  found  to  be  fradtured  on  both  tides,  it  is  ufual  to  introduce 
and  apply  internally,  after  the  comprefs  dipt  in  fpirit  of  wine,  an¬ 
other  made  of  thin  pafteboard  ;  perforated  in  it’s  middle,  and  ac- 
commodated  to  the  figure  of  the  chin  in  this  manner.  It’s  middle 
that  is  perforated,  is  to  be  applied  to  the  chin,  and  it’s  two  extremi¬ 
ties  towards  the  ears.  But  fractures  of  this  part  may  often  be  well 
enough  cured  without  plaifters  and  fplints,  w'here  we  can  conve¬ 
niently  apply  a  proper  bandage  ;  for  thefe  bones  are  not  eafily  dif- 
placed  again,  when  they  are  once  reduced.  The  patient  muft  for 
fome  days  live  upon  liquids,  avoiding  chewing  and  talking ;  and  the 
fradture  is  generally  well  in  20  or  30  days. 

Jaw,  diflocatcd.  The  loweryiransfeldom  luxated,  becaufe  it  is  held 
very  firmly  by  ftrong  ligaments  and  mufcles  in  two  linufes  in  the  bafis 
of  the  cranium ;  but  when  it  is  by  accident  forced  from  thence, 
whether  it  be  on  one  fide  only,  or  on  both  ;  it  is  in  this  cafe  thruft 
directly  forward.  This  accident  is  fometimes  brought  on  by  a 
blow,  or  fall,  but  mod  frequently  it  happens,  from  the  opening  the 
mouth  too  wide  in  yawning.  If  it  be  luxated  on  both Tides,  the 
chin  will  incline  downward,  and  the  jaw  will  be  thruft  very  forward; 
but  if  only  on  one  fide,  the  chin  will  be  inclined  towards  the  oppofite 
fide;  theelapfed  little  head  of  the  jaw  not  being  capable  of  diflocation 
otherwife  than  forward,  and  inward.  When  the  jaw  is  out  only  on 
one  fide,  the  cure  is  ufually  not  very  difficult ;  but  when  both  heads 
are  dillocated,  and  not  prefently  rcltored  to  their  place,  it  always  oc- 
calions  the  worft  of  fymptoms,  as  .pains,  inflammations, convulsions, 
fevers,  vomitings,  and  evA»  death  at  length  ;  and  thefe  iymptomsare 
the  more  violent,  as  the  adjacent  nerves,  tendons,  and  ligaments, 
fuff’er  a  greater  extenfion  ;  but  if  an  expert  furgeon  Is  applied  to  in 
time,  all  thefe  are  prevented  by  the  ends  being  reduced. 

I  lie  patient  is  to  be  ieated  on  a  low  ftool,  fo  that  an  afliftant  may 
hold  his  head  firm  back  againft  his  breaft  ;  then  the  furgeon  iij  to 
thruft  his  two  thunks  as  far  back  into  the  patient’s  mouth  as  he  well 
can,  but  they  are  to  be  firft  wrapt  round  in  a  handkerchief,'  to  pre¬ 
vent  them  either  from  Hipping,  or  from  being  hurt ;  his  other  fingers 
are  at  the  fame  time  to  be  applied  to  the  jaw,  externally.  When 
he  has  thus  got  firmly  hold  of  the  jaw,  it  is  to  be  ftrongly  preffed 


I 


c 


E. 


[i205 


firft  downwards,  and  then  backwards,  and  laftly  upwards.  Thefe 
different  directions  of  the  force  are,  however,  to  be  given  all  in  one 
inftant  ;  and  by  thefe  means  the  elapfed-heads  of  theydware  at  once 
reftored  into  their  former  cavities;  blit  the  furgeon  rauft  alfo  be 
very  careful  always  to  fnatch  his  thumbs  very  fwiftly  out  of  the  pa- 
tient’smouth,  left  they  (hould  be  comprcflcd,  bruifed,  or  bit  by  re¬ 
ducing  the  jaw. 

If  the  jaw  be  out  on  one  fide  only,  the  method  of  reducing  it  muft 
be  exactly  the  fame,  only  that  the  luxated  fide  muft  be  forced  more 
ftrongly  downward  and  backward,  than  the  found  one.  As  to  ban¬ 
dages,  there  is  no  occafion  for  them  in  this  cafe,  unlefs  the  luxation 
has  remained  fometime  before  it  was  reduced  ;  for  in  that  cafe,  it 
may  not  be  improper  to  apply,  for  feveral  days,  the  four-headed  ban¬ 
dage,  with  fome  ftrengthening  fpirit ;  which  may  be  taken  off,  when 
the  patient  intends  to  eat. 

Locked,  jaw,  is  a  fpafmodic  contra&ion  of  the  lower  jaw,  com¬ 
monly  produced  by  fome  external  injury  affefting  the  tendons  or 
ligaments,  and  belonging  to  the  clafs  of  diftempers  called  emprofiho- 
tonos,  opifihotonos,  and  tetanus.  Opiates  adminiftered  in  large  dofes, 
and  for  a  confiderable  time,  are  the  only  medicines  that  infure  re¬ 
lief  in  this  diforder.  The  warm  bath  and  mufk  have  been  alfo 
found  of  fervice. 

J  AY,  corvus  glandarius ,  a  very  beautiful  Britiffi  bird,  with  the  up¬ 
per  feathers  of  the  wings  blue,  variegated  with  black  and  white;  the 
chin  is  white,  and  at  the  angle  of  the  mouth  are  two  large  black 
fpots ;  the  forehead  is  white,  ftreaked  with  black ;  the  head  is  covered 
with  very  long  feathers,  which  the  bird  can  eredl  at  plsafure  into  the 
form  of  a  creft ;  the  whole  neck,  back,  bread,  and  belly,  are  of  a  faint 
purple  dallied  with  grey  ;  the  rump  white  ;  the  tail  confifts  of  twelve 
black  feathers  ;  the  feet  are  of  a  pale  brown  ;  the  claws  large  and 
hooked.  The  jay  lays  five  or  fix  eggs,  in  a  neft  formed  of  the  fibres 
of  roots  of  trees  placed  on  coarfe  fticks.  The  young  follow  their 
parents  till  the  fpring.  In  fummer  thefe  birds  are  very  injurious 
Xo  gardens  ;  in  autumn  and  winter  they  feed  on  acorns.  It  is  a  very 
docile  biid,  and  may  be  taught  to  imitate  the  human  voice.  It 
ifiakes  a!  noife  like  the  mewin’g  of  a  cat,  when  it  calls  the  fledged 
young  to  follow  it.  See  Plate  33,  fig.  24.  ’ 

IBIS,  in  ornithology,  an  Egyptian'  bird,  approaching  to  the  ftork- 
k'ind ;  andbyfomeconfoundedvery  erroneoufly  with  thehacmatopus, 
or  red-degged  heron.  It  is  all  over  of  a  fine  Ihining  black;  it’s 
beak  is  long,  fomewhat  hooked,  and  all  over  of  a  fine  red,  as  are 
alfo  it’s  legs,  which  are  as  long  as  thofe  of  the  bittern  ;  it’s  neck  is 
asffortg  a'sthat  of  the  common  heron.  It  is  faid  to  be  peculiar  to 
Egypt,  and  is  there  vetyferviceable  in  deftroying  the  ferpents,  lo- 
cufts,  and  other  devouring  infe£ls;  and  hence  it  was  that  in'early 
ages  they  had  divine'honours  paid  them. 

IBI 1  IN,  in  zoology,  a  very  large  and  dangerous  ferpent  in  the 
Philippine  ifles.  .  This  animal  twifts  it’s  tail  round  the  trunk  of  a 
tfee,  and  ftrikes  it’s  prey,  as  men,  deer,  &c.  which  it  intirely  de¬ 
vours,  and  then  fqueezes  itfelf  againft  the  tree,  in  order  to  digeft 
what  it  has  eaten. 


IBUM,  in  Jewifh  antiquity,  a  name  given  to  the  ceremony  of  a 
brother’s  marrying  his  fifter-in-law,  the  widow  df  his  brother,  de¬ 
cked  without  children,  by  virtue  of  the  Mofaic  law  mentioned  in 
Deut.  ch.  25.  v.  5. 

glacies, in  phyfiology,  a  folid,  tranfparent,  and  brittle  body, 
formed  of  fome  fluid,  particularly  water,  by  means  of  cold. 

The  younger  Lemery  obferves,  that  ice  is  only  a  re-eftablifhment 
of  the  parts  of  water  in  their  natural  ftate ;  that  the  mere  abfence  of 
fire  is  fufficient  to  accourif  for  this  re-eftablilhment ;  and  that  the 
fluidity  of  water  is  a  real  fufion,  like  that  of  metals  expofed  to  the 
fire  ;  differing  only  in  this,  that  a  greater  quantity  of  fire  is  neceflary 
to  the  one,  tharVthe  other. 

Galileo  was  the  firft  that  obferved  ice  to  be  lighter  than  the  water 
which  compofed  if ;  and  hence  it  happens,  that /refloats  upon  water, 
it’s  fpecific  gravity  being  to  that  of  water  as  eight  to  nine.  This 
rarefodliori  of  /re  is  owing  to  the  air-bubbles  produced  in  the  water 
by  freezing;  and  being  confiderably  large  in  proportion  to  the  water 
frozen,  render  the  body  fo  much  fpecifically  lighter  ;  and  thefe  air- 
bubbles  growing  large,  acquire  a  great  etfpahfive  power,  fo  as  to 
burft  the  containing  veflels,  though  ever  fo  ftrong.  It  has  been  ima¬ 
gined,  that  this  burffing  of  the  veflels  by  frozen  water,  was  owing 
to  the  contraction  of  the  folid  parts  of  the  veflel  upon  the  ice,  and 
not  to  internal  expanfion  ;  but  the  Florentine  academicians  (hewed 
the  contrary  by  the  following  experiment :  they  filled  a  hollow  globe 
of  pure  gold  with  cold  water,  then,  foldering  up  the  orifice,  expofed 
it  to  a  freezing  air  ;  having  firft  fitted  to  it  a  metallic  ring,  fome¬ 
what  lefs  than  a  great  circle  of  the  fphere,  and  carefully  marked 
the  part  of  the  fphere  where  the  edge  of  the  ring  touched  it.  While 
the  water  froze  in  the  globe,  they  obferved  the  internal  furface  to  be 
fomuch  enlarged, thatthe  metallic  ring  remarkably  afeended  towards 
the  vertex  from  the  greateft  horizontal  circle :  whence  the  globe 
expanded  much  mord  than  the  ring  contradfed  by  the  cold,  as  was 
plain  from  comparing  this  ring  with  another,  originally  made  of  the 
fame  fize. 

But  fnow-water,  or  any  water  long  boiled  at  the  fire,  freezes 
flower,  and  afford  a  more  folid  ice,  with  fewer  bubbles,  than  other 
water  not  fo  treated.  And  pure  water  long  kept  in  vacuo,  and 
frozen  afterwards  there,  freezes  much  looner  with  the  fame  degree 
of  cold,  than  water  unpurged  of  air,  and  expofed  to  the  atmofphere; 
whilft  ice  thus  made  of  water  from  which  the  atr  was  extracted,  is 
much  harder,  more  ponderous,  equable,  and  tranfparent,  than  com¬ 
mon  ice.  Whence  it  is  certain,  that  the  air  naturally  contained  in 
water,  being  brought  together  by  the  freezing  cold,  occafions  it’s 
greater  raretadlion  and  levity:  and  in  this  manner  ice  has  been  pro¬ 
cured,  that  would  not  float  upon  water.  If  finely  powdered  fea- 
ialt,  fa  1  gem,  orl'al  ammoniac,  be  put  to  powdered  ice  or  fnow,  in 
a  freezing  feafo'n,  and  they  be  well  mixed  together,  the  fait  will' 
No.  iox.  Vo l.  11. 


immediately  begin  to  diflolve,  and  the  coldnefsgrow  much  more  in- 
tenfe  ;  and  this,  fo  far  as  we  yet  know,  to  a  certain  degree,  what¬ 
ever  were  the  degrees  of  cold  in  the  bodies  before  their  mixture. 
Alcohol  alfo  being  thus  mixed  with  ice,  increafes  it’s  coldnefs  ;  the 
pure  faline,  and  acid  fpirits  of  fea-falt,  nitre,  aqua-fortis,  and  aqua- 
regia,  the  ftronger  they  are,  the  more  intenfe  cold  they  produce  when 
mixed  with  ice. 

Hence,  to  make  the  mod  perfedl  ice,  we  (hould  take  the  pureft 
water,  and  perfeflly  purge  it  of  air  by  the  air-pump,  and  then  freeze 
in  the  fevered  frolt :  thus  we  (hall  obtain  ice  of  the  greateft  hardnefs, 
denfity,  purity, ‘tranfparency,  and  gravity;  the  true  phyfical  charac¬ 
ters  of  ice  to  the  fenfes-;  though  even  this  ice,  fo  far  as  we  now 
know,  w'ould  immediately  melt  into  water  with  a  heat  of  thirty  de¬ 
grees.  Whence  it  follows,  that  the  mod  natural  cold  cannot  con¬ 
vert  pure  water  into  ftone,  cryital,  or  gems  ;  for  this  artificial  cold 
is  above  forty  degrees  ftronger  than  that,  whofe  water  is  faid  to  be 
frozen  into  rock-cryftal ;  for  by  all  the  experiments  that  have  been 
made,  no  increafe  of  cold  has  made  ice  at- all  more  difficult  to  melt 
than  common  ice. 

In  the  mountains  of  Swiflerland  there  are  immenfe  maffes  of  icc , 
which,  by  the  tradition  and  hiftoriesof  the  country,  muft  have  lain 
there  many  centuries.  At  certain  timesthere  happen  cracks  in  thefe, 
and  by  thefe  cracks  the  vaft:  thicknefs  of  the  mafles  may  in  fome 
meafure  be  guefled  at ;  fome  of  them  being  three  or  four  hundred 
ells  deep,  and  yet  none  of  them  ever  having  gone  througli  the  whole 
thicknefs. 

The  vaft  bodies  of  ice  met  with  in  the  northern  fea,  near  Hudfon’s 
Bay,  are  furprizing  ;  fome  of  them  being  immerfed  a  hundred  fa¬ 
thoms  or  more  under  the  furface  of  the  ocean,  and  a  fifth  or  fixth 
part  above,  and  three  or  four  miles  in  circumference.  See  this  fub-, 
jedf  further  illuftrated  in  articles  Freezing  and  Frost. 

Ice,  artificial.  They  have  a  method  of  making  this  in  the  Eaft 
Indies  ;  in  order  to  which,  they  dig,  on  a  large,  open  plain,  three 
or  four  pits,  about  thirty  feet  fquare,  and  twm  feet  deep  ;  the  bottom 
of  which  they  cover  about  eight  inches  or  a  foot  thick  with  fugar- 
canes,  or  the  (terns  of  the  large  Indian  corn,  dried.  On  this  bed  are 
placed  in  rows  a  number  of  fmall  (hallow  unglazed  earthen  pans, 
formed  of  a  very  porous  earth  ;  a  quarter  of  an  inch  thick,  and  about 
an  inch  and  a  quarter  deep ;  which,  at  the  dufk  of  the  evening,  they . 
fill  with  foft  water  that  had  been  boiled.  In  the  morning  before 
fun-rife,  the  /^-makers  attend  at  the  pits  and  colle£t  what  was  frozen  , 
in  bafkets,  which  they  convey  to  the  place  of  prefervation.  This. is 
generally  prepared  on  fome  high  dry  fituation,  by  finking  a  pit  four¬ 
teen  of  fifteen  feet  deep,  lining  it  firft  with  draw,  and  then  with, a 
coarfe  kind  of  blanketting.  The  ice  is  depofited  in  this  pit,  and  beat 
down  with  rammers,  till  at  length  it’s  own  accumulated  cold  again 
freezes  it,  and  forms  one  folid  mafs.  The  mouth  of  the  pit  is  well 
fecured  from  the  exterior  air  with  draw  and  blankets,  and  a  thatched 
roof  is  thrown  over  the  whole.  This  muft  be  performed  in  a  light 
hemilpbere,  and  clear  ferene  weather. 

IcE-hergs  are  large  bodies  of  ice  filling  the  valleys  between  the 
high  mountains  in  northern  latitudes ;  the  face  of  which  towards  the 
fea  is  nearly  perpendicular,  and  of  a  very  lively  light  green  colour. 
Some  of  thefe  are  at  leaft  three  hundred  feet  high. 

Ice,  blink  of  the,  is  a  bright  appearance  near  the  horizon,  occa- 
fioned  by  the  ice ,  and  obferved  before  the  ice  itfelf  isfeen. 

Ice  -cream,  method  of  making.  T  ake  a'fufficient  quantity  of  cream, 
and,  when  it  is  to  be  mixed  with  rafpberry,  or  currant,  or  pine,  a 
quarter  part  as  much  of  the  juice  or  jam  as  of  the  creams  after- 
beating  and  draining  the  mixture  through  a  cloth,  put  it  with  a 
little  juice  of  lemon  into  the  mould,  which  is  a  pewter  veflel,  and 
varying  in  fize  and  drape  at  pleafure  ;  cover  the  mould,  and  place  it 
in  a  pail  about  two  thirds  full  of  ice,  into  which  two  handfuls  of  fait 
have  been  thrown  ;  turn  the  mould  by  the  hand-hold  with  a  quick, 
motion  to  and  fro,  in  the  manner  uied  for  milling  chocolate,  for 
eight  or  ten  minutes  ;  then  let  it  reft  as  long,  and  turn  it  again  for 
the  fame  time  ;  and  having  left  it  to  (land  half  an  hour,  it  is  fit  to 
5  be  turned  out  of  the  mould  and  to  be  fent  to  table. 

Lemon  juice  and  fugar,  and  the  juices  of  various  kinds  of  fruits, 
are  frozen  without  cream  ;  and  when  cream  is  ufed,  it  (hould  be 
well  mixed. 

Ice -houfe,  a  repofitory  for  ice  during  the  fummer-months.  The 
afpe£f  of  ice-houfes  (hould  be  towards  the  eaft  or  fouth-eaft,  for  the 
advantage  of  the  morning-fun  to  expel  the  damp  air,  as  that  is  more 
pernicious  than  warmth  ;  for  which  reafon,  trees  in  the  vicinity  of 
an  ice-houfe  tend  to  it’s  difadvantage. 

The  beft  foil  for  an  ice-houfe  to  be  made  in  is  chalk,  as  it  conveys 
away  the  wafte  water  without  any  artificial  drain  ;  next  to  that, 
loofe  (tony  earth,  or  gravelly  foil.  It’s  fituation  (hould  be  on  the 
fide  of  a  hill,  for  the  advantage  of  entering  the  cell  upon  a  level,  as 
in  the  drawing,  Plate  1 7,  fig.  6. 

To  conftruft  an  ice-houfe,  firft  choofe  a  proper  place  at  a  conve¬ 
nient  diftance  from  the  dwelling-houfe  or  houfes  it  is  to  ferve  :  dig 
a  cavity  (if  for  one  family,  of  the  dimenfions  fpecified  in  the  de- 
fignj  of  the  figure  of  an  inverted  cone,  finking  the  bottom,  concave, 
to  form  a  refervoir  for  the  wafte  water  till  it  can  drain  off;  if  the 
foil  requires  it,  cut  a  drain  to  a  confiderable  diftance,  or  fo  tar  as 
will  come  out  at  the  fide  of  the  hill,  or  into  a  well,  to  make  it  com¬ 
municate  with  the  fprings,  and  in  that  drain  form  a  Jhnk  or  air-trap , 
marked  /,  by  finking  the  drain  fo  much  lower  in  that  place  as  it  is 
high,  and  bring  a  partition  from  the  top  an  inch  or  more  into  the 
water,  which  will  confequently  be  in  the  trap  ;  and  will  keep  the 
well  air-tight!  Work  up  a  fuflicient  number  of  brick  piers  to  re¬ 
ceive  a  cart-wheel,  to  be  laid  with  it’s  convex  fide  upwards  to  re¬ 
ceive  the  ice  ;  lay  hurdles  and  draw  upon  the  wheel,  which  will  let 
the  melted  ice  drain  through^and  ferve  as  a  floor.  The  fides  and 
dome  of  the  cone,  are  to  be  nine  inches  thick — the  fides  to  be  done 
in  iteened  brickwork,  i.  e.  without  mortar,  and  wrought  at  right 
14  C  angles 


I  C  H 


I  C  H 


1 206  ] 

angles  to  the  face  of  the  work :  the  filling  in  behind  fhould  be  with 
gravel,  loofe  (tones,  or  brick-bats,  that  the  water,  which  drains 
through  the  fides,  may  the  more  eafily  efcape  into  the  well.  The 
doors  of  the  ice-houfe  fiiould  be  made  as  clofe  as  poffible,  and  bundles 
of  draw  placed  always  before  the  inner  door  to  keep  out  the  air. 

Defcription  of  the  parts  referred  to  by  the  letters  : 

(i  The  line  firft  dug  out.  b  The  brick  circumference  of  the  cell. 
c  The  diminution  of  the  cell  downwards,  d  The  lefier  diameter  of 
the  Ceil,  c  The  cart  wheel,  or  joifts  and  hurdles,  f' 1  he  piers  to 
receive  the  wheel  or  floor,  g  The  principal  receptacle  for  draw. 
h  The  inner  paflage  ;  i  the  firfl  entrance  ;  k  the  outer  door  :  each  of 
thefe  paflages  has  a  fiparate  door.  /  An  air  trap,  m  The  well. 
n  The  profile  of  the  piers.  <?The  ice  filled  in.  p  The  height  of 
•  the  cone,  q  The  dome  worked  in  two  half-brick  arches,  r  The 
arched  paflage.  s  The  door-ways  inferted  in  the  walls,  t  The 
floor  of  the  paflage.  u  An  aperture  through  which  the  ice  may  be 
put  into  the  cell  ;  this  mud  be  covered  next  the  crown  of  the  doom, 
and  then  filled  in  with  earth,  r  The  (loping  door,  againfl  which 
the  draw  (houldbe  laid. 

The  ice,  when  to  be  put  in,  (hould  be  collected  during  the  froft, 
broken  into  fmall  pieces,  and  rammed  down  hard  indrata  of  not 
more  than  a  foot,  in  order  to  make  it  one  complete  body  ;  the  care 
in  putting  it  in,  and  well  ramming  it,  tends  much  to  it’s  pre- 
fervation. 

In  a  feafon  when  icc  is  not  to  be  had  in  fufficient  quantities,  fnow 
may  be  fubdituted. 

Ice  plant,  a  very  Angular  and  beautiful  plant  of  the  ficoides  kind. 
It  is  alfo  called  with  us  the  diamond-plant,  and  the  frofl-plant,  from 
it’s  leaves  and  ftalks  being  all  over  befet  with  tranfparent  crydal-like 
drops,  as  if  covered  over  with  fmall  icicles.  This  is  a  fpecies  of 
the  fig  marygold,  or  messembryanthemum.  The  feeds  of  this 
plant  are  to  be  fown  very  early  in  the  fpring  upon  a  good  hot-bed; 
when  the  plants  are  come  up,  they  are  to  be  tranfplanted  into  fmall 
pots,  filled  with  frelh  light  fandy  earth,  and  plunged  intoanother  hot¬ 
bed  ;  as  that  hot-bed  declines  in  heat,  they  fliould  be  moved  into  a 
third,1  and  this  will  bring  them  forward  toward  flowering.  In  July 
thefe  plants  may  be  expofed  by  degrees  to  the  open  air,  and  foon 
afterfthis  their  flowers  will  appear.  If  it  is  defired  to  have  thefe 
plants  very  large,  they  fliould  be  fliaken  out  of  their  pots  into  an  old 
hot-bed  of  tanners’  bark,  in  which  their  roots  will  extend  every  way, 
and  the  branches  in  proportion  ;  fo  that  a  (ingle  plant  will  fome- 
times  fpread  to  a  yard  fquare,  and  it’s  leaves  and  branches  grow  to 
a  very  furprifing  fize.  The  flowers  of  this  fpecies  are  of  no  great 
beauty,  but  it’s  /Vf-like  appearance  in  the  midft  of  fummer,  is  fo 
lingular,  as  to  make  it  univerfally  admired. 

ICH-DIEN,  the  motto  of  the  arms  of  the  Prince  of  Wales, 
figriifying  in  High  Dutch,  I  ferve.  Sir  H.  Spelman  judges  it  to  be 
Saxon,  Ic  thien,  which  means  the  fame. 

ICHNEUMON,  in  zoology,  is  a  creature  of  the  viverra  kind 
in  the  Linnrean  fyflem,  with  a  longer  and  narrower  body  than  a  cat, 
and  fomething  approaching  both  in  fliape  and  colour  to  the  badger. 
It’s  note  is  black  and  fliarp,  like  that  of  a  ferret.  It  has  no  beard 
or  whilker  ;  it’s  nofe  is  prominent  ;  it’s  ears  fliort  and  round;  and 
it’s  eyes  flame  coloured  ;  it’s  colour  is  a  yellowifli  grey,  much  like 
that  of  fomeof  the  monkey  clafs.  This  is  it’s  appearance  when 
in  a  good  humour ;  but  when  frighted  or  provoked,  it  raifes  it’s  hairs 
upright,  and  fhews  them  variegated  at  intervals  with  grey  and  yel¬ 
low  in  diflintfl  portions  ;  it’s  legs  are  fliort,  and  it’s  feet  have  all 
five  toes  ;  it’s  tail  is  very  long,  and  thick  at  the  infertion  ;  it’s  teeth 
and  it’s  tongue  like  thofe  of  the  cat  ;  and  what  is  very  lingular  is, 
that  in  both  fexes  it  has  a  large  aperture  fituated  below  the  anus, 
which  it  dilates  and  contrails  at  pleafure.  I  t’s  fize  is  from  twenty- 
four  to  forty-two  inches  long,  from  the  tip  of  the  nofe  to  the  end 
of  the  tail.  When  it  deeps,  it  brings  it’s  head  and  tail  under  it’s 
belly,  appearing  like  a  round  ball,  with  two  legs  flicking  out.  It 
is  naturally  a  very  cleanly  animal,  and  is  very  bri(k  and  nimble,  and 
of  great  courage.  It  will  engage  a  large  dog  ;  and  if  it  have  a 
quarrel  with  a  cat,  will  deflroy  that  creature  by  three  bites  on  the 
throat.  It’s  nofe  is  fo  (harp  and  narrow,  that  it  can  very  hardly 
lay  hold  of  any  thing  large  with  it’s  teeth,  and  fcarce  can  bite  a 
man’s  clenched  fifl.  it  is  very  expert  in  feizing  it’s  prey ;  it  (lands 
credl  on  it’s  hinder  legs  to  defery  where  it  is,  then  throwing  itfelf 
flat  on  it’s  belly,  crawls  very  (lily  towards  it,  and  when  within  reach, 
darts  violentlv  upon  if.  It  feeds  indifferently  on  all  animals  that  it 
can  get  at.  It’s  common  tcod  are  the  fnail,  the  lizard,  the  chame¬ 
leon,  fuch  ferpents  as  it  can  manage,  frogs,  rats,  and  mice;  it  is 
alfo  very  fond  of  birds,  and  of  none  fo  much  as  the  hen  and  chicken, 
arid  will  feign  itfelf  dead  till  they  come  within  reach. 

It  is  much  valued  in  Egypt  for  deflroy ing  ferpents,  which  it  feizes 
very  fkilfully  by  the  throat,  and  is  kept  tame  in  the  houfes,  as  the 
cat  with  us.  It  is  a  great  deftroyer  of  the  eggs  of  crocodiles,  which 
it  digs  out  ot  the  fand,  and  even  kills  multitudes  of  the  young  of 
thofe  terrible  reptiles  ;  fo  that  it  was  not  without  reafon  that  it  was 
ranked  by  the  Egyptians  in  the  clafs  of  their  deities.  See  Plate  72, 
fig.  26. 

IcHNF.uMON-?iv7/j>,  the  fmall  (lender-bodied  wafp,  frequently 
foundabout  mud  walls,  and  dry  banks  of  earth.  It  is  mottled  with 
black  and  yellow  in  the  manner  of  the  common  wafp. 

Ichneumon -fly,  is  a  genus  of  the  fymoioptcra  clafs  of  infefls ; 
comprehending  leventy-fevcn  fpecies.  The  mouth  has  jaws  with¬ 
out  a  tongue  ;  the  joints  of  the  antennae  arc  more  than  thirty  ;  the 
abdomen  is  for  the  mod  part  petiolated,  and  the  fling  is  thruft  out 
of  a  cvlindric  bivalve  (heath. 

ICHNOGRAPH  V  ,  in  perfpe<£live,  the  view  of  any  thing  cut  off 
by  a  plane  parallel  to  the  horizon,  juft  at  the  bafe  or  bottom  of  it. 
Among  painters,  it  (ignifies  a  defcription  of  images,  or  of  ancient 
ftarues  of  marble  and  copper,  of  buft  ■  and  femi’-uufts,  of  paintings 
in  firefco,  mofaic  works,  and  ancient  pieces  of  miniature. 
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Ichnocrafhy,  in  archite&ure,  is  a  tranfverfe  fedtionof  a  build¬ 
ing,  exhibiting  the  circumference  of  the  whole  edifice,  and  of  the 
feveral  rooms  and  apartmemts  in  the  given  (lory,  together  with  the 
thicknefsof  the  walls  and  partitions  ;  the  dimenfions  of  the  doors, 
windows,  and  chimneys;  the  projedlures  of  the  columns  and  piers, 
with  every  thing  vifible  in  fuch  a  fedlion.  The  drawing  or  defign- 
ing  of  this  is  properly  the  work  of  the  maller-architedl,  or  furvevor  • 
it  being,  indeed,  the  mod  difficult  of  any. 

Ichnography,  in  fortification,  the  plan  or  reprefentation  of  the 
length  and  breadth  of  a  fortrefs  ;  the  dillincl  parts  of  which  are 
marked  out,  either  on  the  ground  itfelf,  or  upon  paper. 

ICHOGLANS,  the  grand  lignor’s  pages,  ferving  in  the  feraglio. 

Thefe  are  the  children  of  Chriflians,  and  bred  up  in  an  auflerity 
fcarce  to  be  conceived.  The  fultan  prefers  them  to  offices  more  or 
lefs  confiderable,  as  they  appear  more  or  lefs  capable,  and  devoted 
to  his  fervice  ;  but  it  is  to  be  obferved,  they  are  incapable  of  offices 
till  forty  years  of  age,  unlefs  they  have  fome  particular  difpenfation 
from  the  grand  fignor.  They  are  educated  with  a  great  deal  of  care 
in  the  feragliosot  Perfia,  Adrianople,  and  Conftantinople. 

ICHOR,  properly  denotes  a  thin,  watery  humour,  like  (e- 
rum  ;  but  is  lbmetimes  alfo  ufed  for  a  thicker  kind,  flowing  from 
ulcers  ;  called  alfo  sanies. 

ICH THYOCOLLA,  (of  ix^Sififh,  and^xoMa,  glut,]  popularly 
called  ifinglafs,  or  fijh-glue,  is  a  folid  glutinous  fubftance,  prepared 
from  a  flih  of  the  sturgeon  kind,  caught  in  the  rivers  of  Ruflia 
and  Hungary.  The  beluga  affords  the  bed  ;  but  the  founds  of  all 
frefli-water  fifti  yield,  more  or  lefs,  fine  iflnglafs;  particularly  the 
(mailer  forts,  found  in  prodigious  quantities  in  the  Cafpian  fca,  and 
feveral  hundred  miles  beyond  Aftracan,  in  the  Wolga,  Yaik,  Don, 
and  even  as  far  as  Siberia.  The  lakes  and  rivers  in  North  America 
are  alfo  flocked  with  immenfe  quantities  of  fi(h,  faid  to  be  of  the 
fame  fpecies  with  thofe  in  Mufcovy,  and  yielding  the  fined  ifinglafs. 

Iflnglafs  receives  it’s  different  (hapes  in  the  following  manner: 
the  parts  of  which  it  iscompofed,  particularly  the  founds,  are  taken 
from  the  fifh  while  fweet  and  frelh,  flit  open,  wafhed  from  their 
(limy  fordes,  di veiled  of  every  thin  membrane  which  invelopes  the 
found,  and  then  expofed  tofliffen  a  little  in  the  air.  In  this  (late 
they  are  formed  into  rolls  about  the  thicknefs  of  a  finger,  and  in 
length  according  to  the  intended  fize  of  the  (laple ;  a  thin  membrane 
is  generally  feleded  for  the  centre  of  the  roll,  round  which  the  reft 
are  folded  alternately,  and  about  half  an  inch  of  each  extremity  of 
the  roll  is  turned  inwards.  Having  thus  fettled  the  proper  dimen¬ 
fions,  the  two  ends  of  what  is  called  the  fliort  (laple  are  pinned  to¬ 
gether  with  a  fmall  wooden  peg;  the  middle  of  the  roll  is  there 
prefled  a  little  downwards,  which  gives  itthe  refemblance  of  a  heart, 
and  thus  it  is  laid  on  boards,  or  hung  up  in  the  air  to  dry.  The 
founds,  which  compofe  the  long  (laple,  are  larger  than  the  former; 
but  the  operator  lengthens  this  lort  at  pleafure,  by  interfoldingthe 
ends  of  one  or  more  pieces  of  the  found  with  each  other.  The 
extremities  are  fattened  with  a  peg  like  the  former;  but  the  middle 
part  of  the  roll  is  bent  more  confiderably  downwards ;  and,  in  order 
to  preferve  the  fliape  of  the  three  obtufe  angles  thus  formed,  a  piece 
of  round  (tick  is  faftened  in  each  angle  with  fmall  wooden  pegs,  ire 
the  fame  manner  as  the  ends.  In  this  (late  it  is  permitted  to  dry 
long  enough,  to  retain  it’s  form,  when  the  pegs  and  flicks  are  taken 
out,  and  the  drying  completed.  Laftly,  the  pieces  of  ifinglafs  are 
joined  together  in  rows,  by  running  packthread  through  the  peg- 
holes,  for  the  convenience  of  package  and  exportation. 

The  founds  of  cod  and  ling  bear  a  general  likenefs  to  thofe  of  the 
(turgeon  kind  of  Linnseus,  and  are  ufed  for  the  fame  purpofe. 

Ifinglafs  is  an  excellent  agglutinent  and  ftrengthener,  and  is  often 
preferibed  in  jellies  and  broth,  but  rarely  enters  any  compofitionsof 
the  regular  medicinal  form.  It  is  the  mod  efficacious,  as  well  as 
the  mod  fafe  and  innocent  of  all  the  ingredients  ufed  for  clearing 
or  fining  wines,  upon  which  account  the  wine-coopers  ufe  a  much 
greater  quantity  of  it  than  the  apothecaries. 

A  very  valuable  glue  is  alfo  made  of  this  drug,  which  is  a  proper 
form  to  keep  it  in  for  the  wine-cooper’s  ufe.  A  folution  of  it  in 
water,  curioufly  fpread,  whilfl  hot,  upon  (ilk,  affords  an  elegant 
fticking-plafter  for  flight  injuries  of  the  (kin.  It  ferves  alfo  very 
elegantly  for  the  taking  off  the  impreffions  of  medals,  coins,  &c. 

The  greateft  quantity  of  ifinglafs  is  made  in  Ruffia.  We  have  it 
principally  from  Holland,  the  Dutch  contrail  ing  for  mod  of  it,  be¬ 
fore  it  is  made. 

Ichthyocolla  pifeis,  the  fi(h  from  which,  as  alfo  from  the 
hufo  Germanorum,  the  drug  ifinglafs,  is  made.  It  is  a  large,  carti¬ 
laginous  fi(h,  of  a  yellowilh  colour,  having  no  bones  nor  feales  :  it’s 
head  is  large  and  thick,  and  it’s  mouth  (tands  very  forward  :  the 
upper  jaw  has  four  flelhy  apophyfes  hanging  from  it ;  it’s  eyes  are 
fmall ;  it’s  flefh  is  very  well  talted,  but  glutinous;  the  tail  is  large 
and  forked. 

ICHTHYOLOGISTS,  authors  who  have  written  concerning 
fifhes ;  fome  of  whom  have  treated  the  fubjeils  fyllematically ;  others 
have  written  of  the  ffihes  only  of  fome  particular  places ;  and  a  third 
fort  have  treated  of  them  in  the  alphabetical  order  of  their  names. 
The  principal  and  bed  authors  in  thisftudy,  and  who  have  reformed 
and  amended  it,  are  Ariftotle,  Bellonius,  Rondeletius,  Salvian,  Gef* 
ner,  Willughby,  and  Ray. 

ICHTHYOLOGY,  (of  ix.9u(, fi/h, and  *.oyos, difcourfe,)t hefciencc 
of  fifhes,  or  that  branch  of  zoology  which  treats  of  fithes. 


ICHTHYOLOGY: 

Or  a  Treatise  on  the  Science  cf  Fishes. 

Artedi  defines  Ichthyology  to  be  the  fcience  or  art  of  diflin- 
euilhing  all  the  parts  of  fifhes,  and  calling  them  by  their  proper 

names; 
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names  ;  alfo  of  giving  every  filh  it’s  generical  and  fpecific  name  ; 
and,  laftly,  to  enumerate  fome  of  it’s  remarkable  qualities.  For 
the  diftribution  of  filhes  into  claffes,  fee  the  article  Fishes. 

The  characters  by  which  the  plagiuri  or  cetaceous,  and  the  chon- 
droptervgious  or  cartilaginous  clalfes,  may  be  iubdivided  into  dif- 
tinCf  genera,  are  fimple  and  obvious :  but  it  is  a  matter  of  greater 
difficulty  to  fix  upon  invariable  characters,  by  which  the  other  claf¬ 
fes  may  be  fubdivided  in  the  fame  manner.  The  multitude  of 
genera  contained  under  each  of  them,  added  to  the  great  refemblance 
to  be  found  between  really  diltinCt  genera,  make  it  no  eafy  tafk  to 
diftinguilh  thefe  genera  from  each  other,  which  is  belt  done  by 
eltablifhing  the  generical  characters  upon  fuch  external  parts  as  are 
molt  conltant  and  uniform  in  the  fame  genus,  and  leaft  common  to 
other  genera. 

From  many  inftances  produced  by  Artedi,  it  appears  1.  That  the 
figure  of  the  fins  and  tail  is  of  no  ufe  in  determining  the  genera  of 
thefe  tithes.  2.  That  the  figure  of  the  back,  breafl,  and  belly,  and 
even  of  the  whole  body,  with  refpeCt  to  length  and  breadth,  is  of 
no  fervice  for  eftablithing  generical  diltinCt  ions.  3.  That  the  figure 
of  the  head,  mouth,  eyes,  nottrils,  and  other  parts  belonging  to  the 
head,  is  indeed  of  theutmoft  confequence  in  diltinguithing  the  dif¬ 
ferent  genera  ;  but  as  this  figure  is  common  to  feveral  otherwife 
diltinCt  genera,  it  is  rather  ferviceable  in  eltablilhing  the  orders, 
than  genera  of  fifhes.  4.  The  fame  maybe  obferved  of  the  figure 
of  the  fcales,  and  the  fituation  of  the  feveral  external  parts  of  filhes, 
as  the  mouth,  noltrils,  eyes,  fins,  &c.  thefe,  though  of  great  ufe  in 
the  defeription  of  filhes,  afford  n©  diltinctive  characters  of  the 
genera,  as  being  common  to  feveral.  5.  Neither  is  the  number  of 
fins  or  teeth  to  be  reckoned  a  generical  character;  fince  this  varies 
in  filhes  undoubtedly  of  the  fame  genus. 

Having  thus  fhewn  what  properties  of  filhes  are  not,  he  next  con- 
fiders  thofe  which  are,  fufficient  generical  characters  ;  and  obferves, 
that  of  all  the  external  parts,  the  only  ones  to  be  found  in  all  the 
fpinofe  filhes,  and  yet  different  in  each  genus,  are  the  little  bones  of 
the  membrana  branchioltega,  or  membrane  of  the  gills.  Thefe 
bones  are  found  in  almolt  all  filhes  that  have  bones,  though  more 
confpicuous  in  fome  than  in  others,  by  reafon  of  the  different  thick- 
nefs  of  the  membrane  ;  and  the  number  of  them  is  more  conltant 
in  the  fame  genus,  than  that  of  the  fins  :  thus,  all  the  gadi  have 
conftantly  feven  of  thefe  little  bones  in  the  branchioltege  membrane 
of  each  fide  ;  all  the  fpecies  of  pearch  have  likewife  feven  ;  the 
cyprini,  three  ;  the  cotti,  fix  ;  the  clupeas,  eight ;  the  efoces,  four¬ 
teen  ;  and  fo  of  others.  There  are  only  two  known  genera  of  fpinofe 
filh,  w'herein  the  number  of  thefe  bones  is  not  the  fame  in  all  the 
fpecies  of  the  fame  genus,  viz.  the  falmon  and  corregonus  ;  thefe 
bones,  in  different  fpecies  of  falmon,  being  ten,  eleven,  and  twelve ; 
ind  in  the  different  fpecies  of  corregonus,  feven,  eight,  nine,  and 
ten  ;  and  it  is  very  remarkable  that  this  difference  only  takes  place 
in  filhes,  the  fpecies  of  which  are  fo  very  like  each  other,  as  to  be 
known  to  belong  to  the  fame  genus  at  firlt  fight. 

Hence  it  follows,  that  the  number  of  thefe  little  bones  in  the 
branchioftege  membrane  affords  the  firft  and  mod  effential  character 
fordiltinguilhing  the  genera  of  catheturous  andofteopterygious  filhes. 
This  however  is  not  fufficient  alone;  it  being  alfo  neceffary,  befides 
the  fame  number  of  thefe  bones,  in’ the  membrane  of  the  gills,  1. 
That  the  fibres  belonging  to  each  genus  Ihould  have  the  fame  ex¬ 
ternal  figure.  2.  That  the  fituation,  no  lefs  than  the  number  of 
their  fins,  be  the  fame.  3.  The  teeth  Ihould  alfo  have  the  fame  fitu¬ 
ation.  4.  The  difpofition  of  the  fcales  Ihould  alfo  be  the  fame. 
5.  The  figure  and  difpofition  of  the  other  external  and  internal  parts, 
particularly  of  the  ftomach,  and  it’s  appendices,  the  inteftines,  air- 
bladder,  &c.  Ihould  alfo  agree. 

If  thefe  characters  are  found  to  correfpond,  there  can  be  no 
doubtbut  the  genus  founded  on  them  is  juft  and  natural.  However, 
it  muft  be  obferved,  that  thefe  characters  are  not  to  be  expeCted  in 
full  perfection  in  all  the  fifhes  belonging  to  one  and  the  fame  genus. 
But  three  of  thefe,  viz.  the  fame  number  of  bones  in  the  branchio¬ 
ftege  membrane,  the  fame  external  figure,  and  the  fame  difpofition 
of  the  fins,  are  effential  to  the  famenefs  of  the  genus  ;  the  other  cha¬ 
racters  being  only  additional  to  thefe. 

The  noltrils  in  filh  are  placed  fo  very  varioully,  and  have  fo  many 
differences  in  number,  figure,  fituation,  and  proportion,  that  they 
make  a  very  effential  feries  of  characters  for  diltinguithing  the  ge¬ 
nera  and  fpecies  one  from  another.  In  regard  to  number  :  1.  Some 
filh  have  them  not  at  all,  as  the  petromyzum.  2.  Many  filh  have 
one  noltril  on  each  fide,  placed  in  the  manner  of  thofe  of  birds  and 
of  quadrupeds,  as  the  chonepterus,  &c.  3.  Many  have  them  placed 
two  on  each  fide,  as  the  cyprini,  percas,  &c. 

In  regard  to  figure,  they  are,  1.  In  fome  round,  as  all  four  are 
in  the  gadi,  and  the  two  anterior  ones  in  the  conger,  mackrel,  &c. 
2.  Some  are  oval,  as  the  pofterior  pair  in  the  conger,  &c,  And,  3. 
Many  are  oblong. 

As  to  their  fituation,  they  alfo  differ  much.  1.  Some  are  placed 
very  near  the  fnout  orroftrum,  as  theclupeae,  and  the  anterior  tu- 
bulofe  foramina,  in  the  conger  or  fea-eel,  are  alfo  of  this  kind.  2. 
In  many  kinds  of  filh  they  are  placed  near  the  eyes,  as  in  the  pike, 
the  pearch,  and  the  like.  And,  3.  In  fome  they  arc  placed  as  it 
were  at  a  middle  diftance  between  the  eyes  and  the  end  of  the  fnout, 
as  in  the  ammodyta?,  or  fand-eels,  &c. 

The  nares  of  filh  differ  alfo  in  proportion  :  in  thofe  filhes  which 
ave  two  pairs  of  thefe  holes,  they  are,  1.  In  fome.  very  near  one 
nother,  fo  as  almoft  to  touch  :  they  are  thus  placed  in  the  cyprinus 
and  clupeas,  &c.  2.  They  are  placed  at  great  diftances,  which  is 

the  cafe  in  the  conger,  the  pearch,  and  many  others.  According  to 
thefe  variations,  the  noftrils,  though  a  part  in  general  very  little 
attended  to,  yet  become  of  notable  ule  in  diftinguilhing  the  fpecies. 


Classification  of  the  Afferent  orders  of  Fishes. 

Order  I.  Nantes. 

Genus  1.  Petromyzon.  2.  Raja.  3.  Squalus.  4.  Chimera. 
5.  Lophius.  6.  Accipenfer.  7.  Balifies.  8.  Oltrncion.  9. 
Tetraodon.  10.  Diodon.  11.  Cyclopterus.  12.  Centrifcus. 
13.  Syngnathus.  14  Pegafus. 

II.  Apodes,  without  ventral  Fins. 

Genus  15.  Murrena.  16.  Gymnotus.  17.  Trichiurus.  18. 
Anarhichas.  19.  Ammodytes.  20.  Ophidium.  21.  Stromateus. 
22.  Xiphias. 

Illy  J  ugulares  ;  with  ventral  Fins  plated  before  the  peel  Oral  ones. 

Genus  23.  Callionymus.  24.  Uranofcopus.  25.  T.  rachinus, 
26.  Gadus,  with  different  dorfal  fins. 

IV.  Thoracic  I.  Ventral  Fins  placed  under  the  Thorax. 
Genus  28.  Cepola.  29.  Echeneis.  30.  Coryphsena.  31. 
Gobius.  32.  Cottus.  33.  Scorpaena.  34.  Zeus.  35.  Pleuro- 
neeftes.  36.  Chatodon.  ‘  37.  Sparus.  38.  Labrus.  39.  Sciasnte. 
40.  Perea.  41.  Gallerofteus.  42.  Scomber.  43.  Mullus.  44. 
Trigla. 

V.  AedoMinales  ;  with  ventral  Fins  in  the  Abdomen,  behind  the 

Thorax. 

Genus  45.  Cobitis.  46.  Amia.  47.  Siluris.  48.  Teuthis, 
49.  Loricaria.  50.  Salmo.  51.  Fiftularia.  52.  Efox.  53. 
Flops.  54.  Argentina.  57.  Atherina.  '  56.  Mugil.  57.  Exo- 
coetus.  58.  Polynemus.  59.  Mormyrus.  60.  Clupea.  61. 
Cyprinus. 

Particular  defection's  of  the  various  kinds  of  filhes  are  given  in 
the  courfe  of  this  work,  under  their  refpedtive  articles.  See  alfo 
Fish,  and  Fishery. 


ICHTHYOPHAGI,  fiff-eaters,  or  certain  people  who  lived 
wholly  on  filh.  Ptolemy  places  them  by  Sanfon,  in  the  provinces 
ofNanquin  and  Yanfong.  Herodotus,  Strabo,  Solinus,  Plutarch, 
&c.  tell  us,  they  had  cattle,  but  fed  their  filh  with  them  ;  that 
they  made  their  houfes  of  large  fifh-bones,  the  ribs  of  whales  ferving 
them  for  beams ;  that  the  jaws  of  thefe  animals  ferved  them  for 
doors,  and  the  mortars  wherein  they  pounded  their  filh,  which  they 
baked  in.  the  fun,  were  nothing  elfe  but  their  vertebrae. 

ICHTHYS,  in  antiquity,  a  famous  acroftic  of  the  Erythraean 
fibyl,  mentioned  by  Eufebius  and  St.  Auftin  ;  the  firft  words  of 
every  verfe  of  which  make  up  Iwov;  Xpi to;  Qex  vie;  aurnp,  Jefis 
Ghrijlus  Dei  filius,  fervator.  The  initial  letters  of  which  compofe 
the  word  ichthys, 

ICONOCLASTS,  or  Iconoclasts:,  (formed  from  tatuv, 
image;  and  nxaeiv,  to  break,)  in  ecclefiaftiCal  hiftorv,  breakers  of 
images  ;  a  name  which  the  church  of  Rome  gives  to  all  who  rejeft 
the  ufe  of  images  in  religious  matters.  In  this  fenfe,  not  only  the 
reformed,  but  fome  of  the  eaftern  churches,  are  called  iconoclafs ,  and 
are  all  reckoned  by  them  heretics,  as  oppofing  the  worlhip  of  the 
images  of  God,  and  the  faints,  and  breaking  their  figures  and  re- 
prefentations  in  churches. 

The  Latins  were  generally  of  opinion,  that  images  might  be  fuf- 
fered  as  the  means  of  aiding  the  memory  of  the  faithful,  and  of  cal¬ 
ling  to  their  remembrance  the  pious  exploits  and  virtuous  actions 
of  the  perfons  whom  they  reprefented  ;  but  they  detefted  all  thoughts 
of  paying  them  the  leaft  marks  of  religious  homage  or  adoration. 
The  moll  eminent  of  the  Latin  iconoclafis  was  Claudius,  bilhop  of 
Turin,  who,  in  823,  ordered  all  images,  and  even  the  crofs,  to  be 
caft  out  of  the  churches,  and  committed  to  the  flames  ;  and  he 
wrote  a  treatife,  in  which  he  declared  both  againft  the  ufe  and  wor- 
ftiip  of  them.  He  condemned  relics,  pilgrimages  to  the  Holy  Land, 
and  all  voyages  to  the  tombs  of  faints ;  and  to  his  writings  and  la¬ 
bours  it  was  owing,  that  thecityof  Turin,  and  theadjacent  country, 
was,  fora  long  time  after  his  death,  much  lefs  infected  withfuper- 
ftition  than  the  other  parts  of  Europe.  In  the  w'dtern  church,  th« 
worlhip  of  images  was  difapproved  and  oppofed  by  feveral  confide- 
rable  parties,  as  thePetrobruflians,  Albigenfes,  Waldenfes,  &c.  till 
at  length  this  idolatrous  pradtice  was  intirely  abolifhed  in  many 
parts  of  the  Chriftian  world  by  the  Reformation. 

1CONOGRAPHIA,  (from  mov,  image,  and  ypapx,  I  deferibe,) 
the  defeription  of  images,  or  ancient  ftatues  of  marble  and  copper ; 
alfo  of  bufls  and  lemi-bufts,  penates,  paintings  in  frefco,  mofaic 
works,  and  ancient  pieces  of  miniature. 

ICONOLATR/E,  or  Iconolaters,  image-worlhippers. 

ICONOLOGIA,  the  interpretation  of  ancient  images,  &c. 

ICOSAHEDRON,  in  geometry,  a  regular  body,  or  folid,  ter¬ 
minated  by  twenty  equilateral  and  equal  angles. 

The  iepfahedran  may  be  confidered  as  confuting  of  twenty  trian¬ 
gular  pyramids,  whofe  vertices  meet  in  the  center  of  a  fphere,  ima¬ 
gined  tocircumfcribe  it ;  and  therefore  they  all  have  their  heights 
and  bales  equal ;  wherefore  the  folidity  of  one  of  thofe  pyramids, 
multiplied  by  20,  the  number  of  bafes,  gives  the  folid  content  of 
the  icofahedron.  _  .  . 

1COSANDRIA,  in  botany,  the  twelfth  clafs  of  plants  with 
hermaphrodite  flowers,  and  a  large  number  of  lfamina  or  male 
parts  in  each,  comprehending  five  orders. 

The  word  is  derived  from  the  Greek  einoai,  twenty,  and  avnc, 
male.  See  Plate  39,  Clafs  XII,  and  Plate  40,  Clafs  X  VIII. 

It  lliould  therefore  Itridtly  fignify  a  flower  with  twenty  ftamina, 
but  it  is  only  underftood  in  an  indefinite  fenle,  and  made  to  exprefs 
fuch  plants  as  have  any  larger  number,  commonly  twenty,  often 
more,  and  thofe  growing  to  the  inner  fide  ot  the  cup  of  the  fiower, 
not  to  the  receptacle  of  the  future  feeds.  See  1’  ructification,. 

ICTERIC  perfons ,  in  phyfic,  fuch  as  have  the  jaundice. 

IDEA,  (I3s«)  the  image  or  refemblance  of  a  thing,  which, 
though  not  feen,  is  conceived  in  the  mind.  See  Notion. 
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Idea,  in  phyfiology,  denotes  the  immediate  objedl  of  the  mind 
about  which  we  are  employed,  when  we  perceive  or  think  of  any 
thing  ;  and  this  definition  of  Mr.  Locke’s  is  much  lefs  exceptiona¬ 
ble  than  that  of  fome  other  logicians,  who  define  an  idea  to  be  a  pat¬ 
tern  or  copy  of  a  thing  in  the  mind. 

Thus,  when  we  look  at  the  fun,  we  do  not  fee  that  luminary  it- 
felf,  but  it’s  image,  or  appearance,  conveyed  to  the  foul  by  the  or¬ 
gan  of  fight ;  and  this  image  we  call  idea. 

As  to  the  origin  of  ideas,  the  Peripatetics  maintain  that  external 
obje&s  emit  fpecies  intirely  refembling  them,  and  that  thefe  fpecies 
Itriking  on  our  fenfes  are  by  them  tranfmitted  to  the  underftanding ; 
that  being  material,  they  are  rendered  intelligible  by  the  adlive  in¬ 
tellect,  and  are  at  length  received  by  the  paffive. 

Others  think  that  our  fouls  have  of  themfelves  the  power  of  pro¬ 
ducing  ideas  of  things  we  would  think  upon,  and  that  they  are  ex¬ 
cited  to  this  by  the  impreffions  which  objedls  make,  on  our  fenfes, 
though  thefe  impreflions  are  not  images  of  any  thing  refembling  the 
obje&s  that  occafioned  them. 

Others  maintain  that  the  mind,  by  confidering  itfelf  and  it’s  own 
perfections,  candifcover  all  things  that  are  without.  Others,  with 
Des  Cartes,  hold,  that  our  ideas  are  innate  or  born  along  with  us. 

Malebranche  and  his  followers  maintain  that  God  has  in  himfelf 
the  ideas  of  all  the  beings  he  has  created,  and  thus  he  fees  all  things 
in  confidering  his  own  perfections  to  which  they  correfpond  ;  and 
that,  as  he  is  intimately  united  to  our  fouls  by  his  prefence,  our 
minds  perceive  things  in  him  which  reprefent  created  beings  ;  and 
that  thus  we  come  by  all  our  ideas :  and  yet,  fays  he,  though  we  fee 
all  fenfible  things  in  "God,  we  have  not  our  fenfations  in  him :  for  in 
our  perception  of  any  fenfible  object  is  included  both  a  fenfation  and 
a  pure  idea.  The  fenfation  is  a  modification  of  the  foul,  and  it  is 
God  who  caufes  it  in  us;  but  the  idea  joined  with  the  fenfation  is  in 
God,  and  it  is  in  him  we  fee  it. 

The  Cartefians  diftinguiflr  three  kinds  of  ideas ;  the  firft  innate  ; 
fuch  as  we  have  of  God,  as  a  being  infinitely  perfect  :  fecondly,  ad¬ 
ventitious,  which  the  mind  receives  in  proportion  as  objects  prefent 
themfelves  to  our  fenfes  ;  thirdly,  factitious,  thofe  which  the  mind 
forms  by  aflembling  and  combining  the  ideas  it  already  had,  and 
thefe  are  called  complex.  But  Mr.  Locke  has  made  it  appear  that 
all, our  ideas  are  owing  to  our  fenfes,  and  the  reflection  of  our  minds 
upon  thofe  ideas  which  the  fenfes  have  at  firft  furnifhed  us  with  ; 
and  that  the  diftindtion  of  the  Cartefians  is  mere  chimera. 

So  that  a  perfon  deftituteof  one  fenfe  would  have  no  idea  belong¬ 
ing  to  that  fenfe  ;  and  if  deftitute  of  all  the  fenfes,  he  would  have 
no  idea  at  all,  not  even  of  reflection,  as  wanting  all  fenfation  that 
fhould  excite  in  him  the  operations  of  his  mind,  which  are  the  ob¬ 
jects  of  his  reflection.  Thus  far  the  mind  is  altogether  paffive. 

Ideas  only  feem  to  be  innate,  becaufe  we  find  we  have  them,  as 
foon  as  we  come  to  the  ufe  of  reafon,  being  in  effect  what  we 
formed  from  the  ideas  wherewith  the  mind  was  infenfibly  filled  by 
the  fenfes. 

Ideas  are  divided  into  Ample  and  complex. 

Simple  Ideas  comprife  all  thofe  which  come  into  the  mind  by 
fenfation  ;  fome  of  which  we  acquire  purely  by  means  of  one  fenfe  ; 
others  by  feveral  fenfes  ;  there  are  other  Ample  ideas  formed  in  the 
mind  both  by  fenfation  and  reflection  jointly.  Of  fome  of  thefe 
kinds  of  ideas  all  our  knowledge  confifts. 

We  fhould  diftinguifh  between  Ample  ideas,  as  they  are  percep¬ 
tions  in  the  mind,  and  as  they  are  modifications  of  the  bodies  that 
caufe  fuch  perceptions,  that  we  may  not  think  they  are  exa&ly  the 
images  of  lomething  inherent  in  the  object  ;  for  mod  of  thofe  of 
fenfation  are  in  the  mind  no  more  the  likenefs  of  any  thing 
exifting  without  us,  than  the  names  that  ftand  for  them  are  the 
likenefs  of  the  ideas. 

But  here  .the  qualities  of  the  bodies  which  produce  thefe  ideas  in 
us  are  to  be  diftinguifhed  into  primary  and  fecondary:  the  former 
are  fuch  as  are. utterly  infeparable  from  the  body,  in  whatever  date 
it  be,  and  fuch  as  our  fenfes  conftantly  find  in  every  particle  of  mat¬ 
ter,  as  folidity,  extenfion,  &c.  Secondary  qualities  are  fuch  as  are 
only  powers  in  the  objedts  to  produce  various  fenfations  in  us  by 
means  of  their  primary  ones,  as  the  figure,  bulk,  &c.  of  their  par¬ 
ticles,  as  colour,  tafte,  &c. 

Now  the  ideas  of  primary  qualities  are  in  fome  fenfe  refemblances 
of  them  •,  but  thofe  produced  in  us  by  the  fecondary  qualities  have  no 
refemblance  of  them  at  all,  being  only  a  power  to  produce  thofe  fen¬ 
fations  in  us. 

The  mind  has  feveral  faculties  of  managing  thefe  Ample  ideas,  as, 
i .  That  of  diftinguilhing  rightly  between  one  and  another,  wherein 
confifts  the  accuracy  ot  judgment.  2.  That  of  comparing  them 
one  with  another,  as  to  extent,  time,  place,  or  any  other  circum¬ 
ftances  of  relation.  3.  That  of  putting  together  the  Ample  ideas  of 
fenfation  and  reflection,  in  order  to  form  complex  ones.  4.  Chil¬ 
dren,  having  got  fome  ideas,  by  degrees  learn  the  ufe  of  figns  : 
hence  the  ul'e  of  words  being  to  ftand  as  outward  marks  of  our  inter¬ 
nal  ideas,  if  every  particular  idea  that  we  take  in  fhould  have  a  par¬ 
ticular  name  affixed  to  it,  names  would  grow  endlefs.  To  prevent 
this,  the  mind  has  another  faculty,  whereby  it  can  make  the  parti¬ 
cular  ideas  received  from  fuch  objedts  become  general ;  which  is  done 
by  confidering  them  as  they  are  appearances  in  the  mind  feparate 
from  all  other  exiftences,  and  circumftances  of  exiftence,  &c.  and 
this  is  called  abitradlion.  Thus  the  fame  colour  being  obferved  to 
day  in  chalk,  which  we  obferved  yerterday  in  paper,  we,  confidering 
that  appearance  alone,  make  it  areprefentation  of  all  the  fame  kind, 
and  call  it  whitenefs. 

From  thefe  four  powers  all  our  complex  ideas  are  formed :  and  as 
before  the  underftanding  was  paffive,  fo  here  it  is  adtive. 

Complex  Ideas  may  be  reduced  to  thefe  three  heads,  namely, 
modes,  fubftances,  and  relations  :  modes  are  fuch  complex  ideas  as 
are  not  fuppofed  to  exift  by  themfelves,  but  are  confidered  as  de- 
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pendencies  on  fubftances,  as  triangle,  gratitude,  &c.  Of  thefe  there 
are  two  kinds:  1 .  Such  as  are  only  variations  of  the  fame  Ample  idea 
as  ten,  a  fcore,  &c.  2.  Such  as  are  compounded  of  Ample  ideas  of 

feveral  forts  put  together,  to  make  a  complex  one,  as  beauty,  theft 
&c. 

Subftanccs  have  their  ideas  from  fuch  combinations  of  Ample  ideas 
as  reprefent  diftindt  things  fubfifting  by  themfelves  •  in  which  the 
idea  of  fubftance,  confufed  as  it  is,  is  always  the  firft.  Relations 
are  complex  ideas  arifing  from  the  comparifon  of  one  idea  with  an¬ 
other.  Of  thefe  fome  only  depend  on  the  equality  or  excefs  of  the 
fame  Ample  idea  in  feveral  fubjedls,  and  thefe  may  be  called  propor¬ 
tional  relations,  fuch  as  equal,  more,  &c.  Another  occafion  of 
comparing  things  is  owing  to  the  circumftances  of  their  original 
which,  not  being  afterwards  to  be  altered,  make  the  relations  de¬ 
pending  thereon  as  lading  as  the  fubjedls  to  which  they  belong  ;  as 
father,  mother,  &c.  as  alfo  in  the  relations  by  inftitution,  as  prince 
and  people,  &c.  and  as  to  moral  relations,  they  are  the  conformity 
or  difeonformity  of  men’s  free  actions  to  law's  and  rules,  whether 
human  or  divine. 

Simple  ideas  are  clear,  w’hen  they  continue  fuch  as  the  objedts  re¬ 
prefent  them  ;  when  our  organs  of  fenfation  are  in  a  good  tone,  our 
memories  retain  them,  and  can  prefent  them  to  the  mind  whenever 
it  has  occafion  to  confider  them  ;  and  when  the  mind  alfo  fees  that 
thofe  fimple  ideas  are  feverally  different  one  from  another. 

Ideas  are  alfo  divided  by  logicians  into  adequate  and  inadequate^ 
clear  and  obfeure,  real  and  fantaftical. 

Adequate  Ideas  are  fuch  as  perfectly  reprefent  thofe  arch-types 
that  the  mind  fuppofes  them  taken  from,  irvall  their  parts  and  pro¬ 
perties.  The  idea  of  a  circle,  which  reprefents  it  as  a  round  figure 
bounded  by  a  curve  line,  whofe  parts  are  all  equally  diftant  from  a 
point  in  the  center,  is  an  adequate  idea  thereof. 

Inadequate  Ideas,  are  fuch  as  do  but  partially,  or  imperfeftly,  re¬ 
prefent  thofe  arch-types  to  which  they  are  referred. 

Clear  or  dijlinc7  Ideas,  are  fuch  as  reprefent  the  objedts  to  us  fo, 
as  that  when  they  occur  to  us  again,  we  can  not  only  readily  know 
them,  but  eafily  diftinguifh  them  from  all  others ;  the  contrary 
whereof  is  what  are  called  obfeare  or  confufed  ideas.  For  inftance, 
the  moft  illiterate,  upon  feeing  the  fun  or  moon,  have  fo  clear  an 
idea  of  them,  as  eafily  to  know  and  diftinguilh  them  again  from  any 
other  planet  or  fixed  ftar  ;  but  have  not  fo  diftindt  or  clear  an  idea  of 
J  upiter,  .Mars,  or  the  other  planets,  when  once  pointed  out  to  them, 
as  to  know  them  again  from  one  another,  or  from  the  fixed  ftars. 

Real  Ideas  are  fuch  as  have  a  foundation  in  nature,  or  a  confor¬ 
mity  with  the  real  being  or  exiftence  of  things,  or  with  their  arch- 
types. 

All  our  fimple  ideas  are  real ;  not  that  they  are  images  or  repre- 
fentations  of  what  does  exift,  but  as  they  are  the  certain  effedts  of 
powers  in  things  without  us,  ordained  by  our  Maker  to  produce  in 
us  fuch  fenfations.  They  are  real  ideas  in  us,  becaufe,  that  by  them 
we  diftinguifh  the  qualities  that  are  really  in  the  bodies  themfelves  ;r 
their  reality  lies  in  the  fteady  correfpondence  they  have  with  the 
diftindt  conftitutionsof  real  being;  but  whether  with  thofe  cortfti- 
tutions  as  caufes  of  patterns,  it  matters  not,  fo  long  as  they  are  con¬ 
ftantly  produced  by  them. 

Fantajiical  Ideas,  are  fuch  as  have  no  foundation  in  nature,  or  a 
conformity  with  the  real  being  or  exiftence  of  things,  nor  any  arch¬ 
types  to  which  they  have  a  conformity,  or  relation. 

IDENTITATE  nominis,  in  law,  a  writ  that  lies  where  a  perfon 
is  imprifoned  inftead  of  another  of  the  fame  name,  commanding  the 
fheriff  to  inquire  whether  the  prifoner  be  the  perfon  againft  whom 
the  adtion  w  as  brought,  or  not ;  and  if  not,  to  difeharge  him. 

IDENTITY,  or  Sameness,  denotes  that  by  which  a  thing  is 
itfelf,  and  not  any  thing  elfe  ;  in  which  fenfe,  identity  differs  from 
fimilitude  as  well  as  diverfity. 

I  he  idea  of  identity  we  owe  to  that  pow'er  which  the  mind  has  of 
comparing  the  very  being  and  exiftence  of  things,  w'hereby  confi¬ 
dering  any  thing  as  exifting  at  any  certain  time  and  place,  and  com¬ 
paring  it  with  itfelf  as  exilting  at  any  other  time  arid  place,  we  ac¬ 
cordingly  pronounce  it  the  fame,  ordifferent.  Thus  w'hen  wc  fee  a 
man  at  any  time  and  place,  and  compare  him  with  himfelf  when  we 
fee  him  again  at  any  other  time  or  place,  we  pronounce  him  to  be 
the  fame  we  faw  before. 

To  underhand  identity  aright,  wre  ought  to  confider  the  effence 
and  exiftence,  and  the  ideas  thefe  words  ftand  foi  ;  it  being,  one 
'  thing  to  be  the  fame  fubftance  ;  another,  the  fame  man  ;  and  a 
third,  the  fame  perfon.  For,  fuppofe  an  atom  exifting  at  a  de¬ 
termined  time  and  place,  it  is  the  fame  with  itfelf,  and  will  con¬ 
tinue  fo  to  be  at  any  other  inftant  as  long  as  it’s  exiftence  continues  ; . 
and  the  fame  may  be  faid  of  two  or  any  number  of  atoms  ;  whilft 
they  continue  together,  the  mafs  will  be  the  fame  ;  but  if  one 
atom  be  taken  away,  it  is  not  the  fame  mafs.  In  animated  beings 
it  is  otherwife,  for  the  identity  does  not  depend  on  the  cohefion  of- 
it’s  conftituent  particles,  any  how  united  in  one  mafs  ;  but  on  fuclv 
a  difpofition  and  organization  of  parts,  as  is  fit  to  receive  and 
diftribute  life  and  nouriftiment  to  the  whole  frame.  Man  therefore, 
who  hath  fuch  an  organization  of  parts  partaking  of  one  common 
life,  continues  to  be  the  fame  man,  though  that  life  be  comm  uni-' 
cated  to  new  fucceeding  particles  of  matter  vitally  united  to  the  fame 
organized  body  ;  and  in  this  confifts  the  identity  of  man,  confidered 
as  an  animal  only.  But  perlonal  identity,  or  the  famenefs  of  an  in¬ 
telligent' being,  confifts  in  a  continued  confcioufnefs  of  it’s  being 
a  thinking  being,  endowed  with  reafon  and  reflection,  capable-of 
pain  or  plealure,  happinefs  or  mifery,  that  confiders  itfelf  the  famed 
thing  in  different  times  and  places.  By  this  confcioufnefs  every 
one  is  to  himfelf,  what  he  calls  felf,  without  confidering,  whether 
that  felf  be  continued  in  the  fame  or  divers  fubftances  ;  and  fo  far 
as  this  confcioufnefs  extends  backward  to  any  paft  action,  or 
thought,  to  tar  extends  the  identity  of  that  perfon,  and  makes  it  the 
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objcd  of  reward  and  punilhment.  Hence  it  follows,  that  if  the 
Confcioufnefs  went  with  the  hand,  or  another  limb  when  fevered 
from  the  body,  it  would  be  the  fame  [elf  that  was  juft  before  con¬ 
cerned  for  the  whole.  And  if  it  were  pofTible  for  the  fame  man  to 
have  a  diftind  incommunicable  confcioufnefs  at  different  times,  he 
would,  without  doubt,  at  different  times,  make  different  perfons. 

IDES,  idus,  in  the  Roman  calendar  ;  eight  days  each  month  arc 
fo  denominated,  commencing  in  the  months  of  March,  May,  July, 
and  Odo'oer,  on  the  fifteenth  day,  and  in  the  other  months  on  the 
thirteenth,  and  reckoned  backward,  fo  as  in  the  four  months  above 
fpecified  to  terminate  on  the  eighth  day,  and  in  the  reft  on  the  fixth. 

The  word  is  varioufty  derived;  it  feems  molt  probably  to  be 
formed  of  the  Etrurian  word  iduo,  for  divide,  to  divide  ;  becaufe 
the  ides  divided  the  month  into  two  equal  parts. 

The  ides  came  between  the  calends  and  nones.  The  fourteenth 
day  of  March,  May,  July,  and  Odober,  and  the  twelfth  of  the  other 
eight  months,  waspridie  idus,  or  the  eve  of  the  ides  :  the  thirteenth 
in  the  four  months,  and  the  eleventh  in  the  other  eight,  was  called 
3  idus,  or  the  third  of  the  ides  of  fuch  months  ;  and  fo  on  to  the 
eighth  and  fixth  days,  which  made  the  eighth  of  the  ides,  8  idus. 

This  method  of  reckoning  is  ftill  retained  in  the  Roman  chancery, 
and  calendar  of  the  breviary. 

•  (from  i5i©-,  proper,  orldiu/Aot,  propriety,)  either  the 

peculiarities  of  a  language,  or  the  particular  dialed  of  fome  province, 
differing  in  fome  refpeds  from  the  language  of  the  nation  in  general, 
from  which  it  is  derived. 

IDIOT  ,  or  Ideot,  (of  <3/©-,  proper,  or  private,)  in  the  Englifh 
laws,  denotes  a  natural  or  fool  from  his  birth.  The  Greek  word 
iftarni,  primarily  imports  a  private  man,  who  bears  no  office  in  the 
government ;  but  figuratively  jt  implies  a  fuperlative  fool,  even 
though  concerned  in  government. 

A  perfon  who  has  underftanding  enough  to  meafure  a  yard  of 
clo(h,  number  twenty  rightly,  and  tell  the  days  of  the  week,  &c. 
is  fiot  an  idiot  in  the  eye  of  the  law. 

In  other  countries,  repeating  the  Lord’s  prayer  faves  a  man  from 
being  reckoned  an  idiot. 

IDIOT  A  inquirendo  vel examinando ,  a  writ  iffued  out  to  the  flicriff 
tof  a  county,  where  the  king  has  notice  that  there  is  an  idiot  natu¬ 
rally  born,  fo  weak  of  underftanding,  that  he  cannot  governor 
manage  his  inheritance  ;  direding  him  to  call  before  him  the  party 
fufpeded,  3nd  examine  him,  and  inquire,  by  a  jury  of  twelve  men, 
whether  he  be  an  idiot;  in  which  cafe,  the  king  may  claim  the  go¬ 
vernment  of  his  lands,  Sic. 

IDIOTISM,  aphrafeor  manner  of  fpeaking,  peculiar  to  a  lan¬ 
guage,  and  which  cannot  be  rendered  word  for  word  into  any  other. 

Several  authors  have  written  of  the  idiotifms  in  the  Greek  and 
Latin  languages  ;  that  is,  of  the  particular  turns  in  thofc  tongues 
which  vary  the  moft  from  each  other,  and  from  the  more  popular 
among  the  modern  tongues ;  but  the  examples  of  thefe  idiotifms  being 
borrowed  from  the  beft  authors,  idiotifm ,  in  this  fenfe,  cannot  pro¬ 
perly  be  called  an  irregularity. 

IDOL,  (of  eiJ©-,  image,  figure,)  a  ftatue  or  image  of  fome  falfe 
god,  to  whom  divine  honours  are  paid,  altars  and  temples  ereded, 
and  facrifices  offered. 

The  idol,  or  image,  whatever  materials  it  confifted  of,  was  by 
certain  ceremonies,  called  confecration,  converted  into  a  god. 
While  under  the  artificer’s  hands,  it  was  only  a  mere  ftatue. 

Three  things  were  neceffary  in  order  to  change  it  into  a  god  ; 
proper  ornaments,  confecration,  and  oration.  The  ornaments  were 
various,  and  wholly  defigned  to  blind  the  eyes  of  the  ignorant  and 
ftupid  multitude,  who  are  chiefly  taken  with  (how  and  pageantry. 
T  hen  followed  the  confecration  and  oration,  which  were  performed 
with  great  folemnity  among  the  Romans. 

IDOLATRY,  the  adoration  paid  to  idols  and  falfe  gods,  which 
is  due  to  God  alone.  * 

The  word  is  derived  from  the  Greek,  tiUaXo&rptia,  and  com¬ 
panded  of  aJoiXov,  idol,  and  \ar^eia,  worfhip,  from  Aai-fnj,  a  fervant. 

Some  authors  make  idolatry  to  be  more  ancient  than  the  deluge, 
and  believe  that  it  began  in  the  time  of  Enos  ;  for  which  they  cite 
the  laft  verfe  of  the  fourth  chapter  of  Genefis,  where,  according  to 
our  tranflation,  it  is  faid,  “  Then  began  men  to  call  upon  the  name 
of  the  Lord but  which  thefe  authors  render,  “  Then  began  men 
to  profane  the  name  of  the  Lord  ;”  that  is,  to  corrupt  thc'worfhip 
of  God  by  idolatry.  “  At  this  time,  fays  Maimonides,  “  men  be¬ 
gan  to  ftudy  the  motions  of  the  heavenly  bodies,  and  from  thence 
were  led  to  think,  that  they  were  the  minifters  of  God  in  the  go¬ 
vernment  of  the  world.  T  his  induced  them  to  praife,  honour,  and 
adore  the  ftars,  as  his  officers,  or  fubftitutes,  and  upon  this  foun¬ 
dation  they  ereded  temples,  and  offered  facrifices  to  the  heavenly 
bodies.”  Others  are  of  opinion,  that  idolatry  did  not  begin  till 
after  the  deluge,  and  that  it  had  it’s  rife  in  Babylon;  where  divine 
honours  were  firftpaid  to  Jupiter  Belus. 

Dr.  Owen  divides  the  whole  of  idolatrous  worfhip  into  Sabaifm 
and  Hellcniftn.  Dr.  Prideaux  imagines  the  planets,  as  mediators, 
to  be  the  firlt  objects  of  idolatrous  worfhip  :  though  Hellenifm  con- 
fifts  principally  in  the  worfhip  of  dead  men  and  daemons,  yet  the 
Grecians  at  firft  adored  the  fun,  moon,  and  ftars,  as  even  Plato 
owns  ;  for  perceiving  all  things  to  run  in  a  continual  courfe,  they 
called  them  fieoyj,  gods,  from  Seem,  to  run.  The  Greek  and  Roman 
idolatry  took  it’s  rife  from  that  of  the  Egyptians,  Phoenicians,  and 
Syrians.  It  is  a  certain  maxim,  that  religion,  as  well  as  learning, 
and  mankind  itfclf,  had  it’s  firft  original  in  the  Eaft.  We  fhall, 
Therefore,  confider  that  country  firft.  Though  the  Egyptians  were 
reputed  the  wifeft  of  the  Gentiles,  yet  they  appear,  in  their  religious 
worfhip  of  beads,  to  have  aded  contrary  to  common  fenfe.  It  is 
alledged,  the  worfhip  of  brutes  was  the  veil,  under  which  were  con¬ 
cealed  themyftcries  of  their  religion,  as  their  morals  were  hid  under 
hieroglyphics.  But  it  is  abominable  to  adore  fteep,  cats,  bulls,  docs. 
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cows,  ftorks,_apes,  birds  of  prey,  wolves,  and  feveral  forts  of  oxen* 
as  the  Egyptians  did,  under  any  pretence  whatever,  the  very  hea¬ 
thens  ridiculed  this  kind  ot  idolatry ;  each  province  and  diflrid  in 
Egypt  entertained  a  peculiar  devotion  for  fume  beaft  or  other.  W hat 
was  flgnified  by  this  monftrous  Egyptian  idolatry  is  not  eafy  to  con¬ 
ceive  ;  many  fables  have  been  invented  to  palliate  it’s  enormities. 
1  his  idolatry  had  footing  in  Egypt,  in  the  time  of  Mofes  and  ihe 
Patriarchs.  1  hus  much  for  the  Egyptian  idolatry. 

The  Phoenicians  were  among  the  moft  ancient  nations  and  firft 
idolaters;  but  all  the  account  we  have  of  their  theology  is  in  a  little 
fragment  preferved  by  Eufebius  little  to  be  depended  on. 

It  appears,  that  the  fun,  moon,  and  the  hoft  of  heaven  were 
worfhipped  by  the  Jews,  when  they  turned  to  idolatry,  after  the  ex¬ 
ample  of  neighbouring  heathens,  without  images,  by  an  humble 
proftration  before  tjrem,  or  their  emblems,  light  or  fire  :  wc  muff 
farther  remark,  though  the  Jews  were  guilty  of  feveral  kinds  of 
idolatry,  efpecially  before  the  Babylonifh  captivity,  yet  the  heathens 
very  unjufily  charged  them  .with  feveral  ads  of  idolatry  of  w  hich 
they  were  innocent. 

However,  the  long  abode  of  the  Ifraclites  in  Egypt  left  in  thefn 
a  ftrange  propenfity  to  idolahy,  which  neither  the  miracles  of  Mofes, 
nor  the  rigor  of  his  laws  again.ft  the  worftlfp  of  idols,  nor  the  fplen- 
did  marks  of  God’s  prefence  in  the  Ifraelitifh  camp,  were  fufficient 
to  overcome  ;  they  had  contracted  fuch  an  invincible  pronenefs  to 
idolatry,  that  they  not  only  perfifted  in  the  worfhip  of  the  Egyptian 
deities,  but  adopted  moreover  every  new  one  which  came  in  their 
way,  as  they  became  acquainted  with  other  nations.  Mofes  has 
recorded  many  inftances  of  their  idolatry  ;  but  they  were  guilty  of 
many  more,  which  have  been  preferved  by  other  infpired  writers, 
who  fcverally  upbraid  them  with  fetting  up  and  carrying  about  the 
idols  ofRemphan,  Malkom,  and  many  others  of  the  like  nature. 

Saul  and  David,  with  all  their  authority,  were  not  able  to  root 
out  idolatry  from  among  this  people  ;  they  facrifieed  upon  high 
places,  they  confuitcd  diviners  and  magicians.  Solomon  himfclf, 
whom  God  had  chofen  to  build  his  temple,'  erefled  altars  to  the 
falfe  gods  of  the  Phoenicians,  Moabites,  and  Ammonites,  &c.  and 
there  wore  few  kings  his  fucceffors  who  did  not  in  this  refped  fhew  a 
like  weaknefs  ;  thus  Jeroboam  the  fon  of  Nebat,  king  of  ifrael,  in¬ 
troduced  the  worfhip  of  the  golden  calves,  which  took  fo  deep  root 
in  the  kingdom  of  Ifrael,  that  it  never  was  inti refy  extirpated. 

Leaving  the  Eaftern  nations,  it  is  now  proper  to  remove  to  the 
Weft,  and  confider  the  idolatry  of  the  Greeks  and  Romans,  and 
other  Weftern  nations,  before  Chrift.  Nothing  can  be  more  mon¬ 
ftrous  than  the  idolatry  of  the  Greeks  and  Romans,  contained  in 
their  poets  and  claffics  in  the  hands  of  every  child,  where  we  meet 
with  an  incredible  number  of  them. 

The  ancient  Britons  had  abundance  of  magical  rites,  and  adored 
a  multiplicity  of  idols.  The  Germans  had  the  fame  idols  as  the 
Britons:  for,  from  the  heathen  Saxons,  the  Englifh  learned  their 
idolatry. 

Sozomen,  witffOrigen  and  others,  affirm,  that,  when  our  Sa¬ 
viour  was  carried  into  Egypt,  to  avoid  the  perfection  of  Herod, 
the  idols  of  this  country,  which  were  numerous,  and  worfhipped  to 
the  greateft  degree  of  ftupidity  andexcefs,  were  moft  of  them  fhaken 
off  their  bafis ;  however,  though  idolatry  was  not  perfectly  fuppref- 
fed,  but  was  ftill  kept  on  foot  "In  the  fame  meafure  even  in  Rome, 
this  is  certain,  that  it  began  to  be  laid  afide  after  our  Saviour’s 
birth  ;  the  emperor  Theodofius,  jun.  defirous  of  putting  a  final  end 
to  thegreat  work  of  abolifhing  idolatry,  publifhed  very  fevere  edids, 
wherein  he  ordered  all  things  belonging  to  idolatry  to  be  deftroyed 
throughout’ the  Roman  empire.  At  prefent  idolatry  flourifhes  rnofc 
in  China. 

It  muftnot,  however,  be  forgotten,  that  the  proteftant  Chriftians 
charge  thofc  of  the  church  of  Rome  with  paying  an  idolatrous  kind 
of  worfhip  to  the  pictures  or  images  of  faints  and  martyrs  :  before 
thefe,  they  burn  lamps  and  wax-candles  ;  before  thefe,  they  hum 
incenfe,  and,  kneeling,  offer  up  their  vows  and  petitions  :  they, 
like  the  pagans,  believe  that  the  faint,  to  whom  the  image  is  dedi¬ 
cated,  prefides  in  a  particular  manner  about  it's  fhrine,  and  works 
miracles  by  the  intervention  of  it’s  image;  and  that  if  the  image 
was  deftroyed  or  taken  away,  the  faint  would  no  longer  perform 
any  miracle  in  that  place. 

IDYLLION,  in  poetry,  a  final!  poem  containing  the  defeription 
of  fome  agreeable  adventure.  It  is  derived  from  sd uhUov,  diminu. 
live  of  n3bj,  figure.  It  paints  theobjeds  it  deferibes,  as  epic  poetry 
narrates,  and  dramatic  ads  them.  The  idyllions  of  Theocritus, 
with  a  ruftic  kind  of  fimplicity,  are  full  of  the  moft  exquifite  beau¬ 
ties;  they  feem  drawn  from  the  breaft  of  nature  herfelf,  and  to  have 
been  didlated  by  the  graces.  The  modern  writers  of  idyllions  do 
not  keep  up  that  original  fimplicity  which  is  obfervabie  in  Theo¬ 
critus.  Boileau  obferves,  that  the  fliorteft  idyllions  are  the  beft. 

JEALOUSY,  in  ethics,  is  that  peculiar  uncafinefs  which  arifes 
from  the  fear  that  fome  rival  may  rcb  us  of  the  affedion  of  one 
whom  we  greatly  love,  or  fufpicion  that  he  has  already  done  it1; 
and  irl  this  fenfe  is  peculiarly  applicable  to  fome  married  people. 
The  firft  fort  ofiealoujy  is  infeparable  from  love,  before  it  is  in  pof- 
feffion  of  its  objed  :  the  latter  is  often  unjuft,  generally  mif- 
chievous,  always  troublefbme. 

Jealoufy  may  be  compared  to  the  Indian  arrows,  fo  envenomed, 
that  if  they  prick  the  ikin  it  is  very  dangerous,  but  if  they  draw 
blood  it  is  irrecoverably  deadly  :  the  firft  motions  that  arife  from 
this  root  of  bitlernefs  have  their  evil  effeds  ;  but  where  the  difeafe 
is  improved,  it  ernpoifons  all  our  comforts,  and  throws  us  headlong 
into  the  moft  tragical  refolutions. 

JEERS,  or  J  ears,  in  a  ftiip,  an  affemblage  of  tackles,  by 
which  the  lower  yards  of  a  ftiip  are  hoifted  up  along  the  maft  to  their 
ufual  ftation,  or  lowered  from  thence  as  occafion  requires;  the  for¬ 
mer  of  which  operations  is  called  fveayirig,  and  the  latter  Jinking. 

*4  The 
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They  fay  a  man  is  brought  to  the  jeers ,  when  going  to  be  puniffied 
at  the  jeer-capjlan.  This  is  done  in  the  following  manner  :  a  cap- 
ftan-bar  being  thruft  through  the  hole  of  the  barrel,  the  offender  s 
arm’s  are  extended  at  full  length  crofs-wife,  and  fo  tied  to  the  bar  ; 
having  fometimes  a  bafket  of  bullets,  or  fome  other  like  weight, 
hanging  by  his  neck.  In  this  pofture  he  continues  till  be  either 
brought  to  confefs  fome  plot  or  crime,  whereof  he  is  fufpe&ed  ;  or 
that  he  has  fuffered  what  he  is  fentenced  to  undergo,  at  the  difere- 

tion  of  the  captain.  . 

JEHOVAH,  one  of  the  feripture  names  of  God,  fignifying  the 
Being  who  is  felf-exiftent,  and  gives  exigence  to  others.  _ 

The  Jews  have  had  many  fuperftitiou3  opinions  relative  to  this 
name  ;  which,  becaufc  they  were  forbidden  to  mention  in  vain,  they 
would’ not  mention  at  all.  They  fubftituted  Adonai,  &c.  in  it’s 
room,  whenever  it  occurred  to  them  in  reading  or  fpeaking  ;  they 
call  it  tetragrammaton,  the  name  with  four  letters  ;  or  elfe, 
limply  and  emphatically  ftyled  it  DtiM  the  name.  Some  of  them  at¬ 
tributed  to  a  certain  repetition  of  this  name  the  virtue  of  a  charm, 
and  have  had  the  boldnefs  to  affert,  that  our  bleffed  Saviour  wrought 
all  his  miracles  (for  they  do  not  deny  them  to  be  fuch)  by  that  myf- 
tical  ufe  of  this  venerable  word. 

JEJUNUM,  in  anatomy,  the  fecond  of  the  fmall  guts,  fo  called 
from  jejunus,  becaufe  it  is  generally  found  empty.  This  is  owing  to 
the  fluidity  of  the  chyle,  the  greater  flimulus  of  the  bile  in  it,  and 
the  abundance  ©f  the  lafteal  velfels  with  which  it  is  furnifhed. 

JELLY,  a  form  of  food,  or  medicine,  prepared  from  the  juices 
of  ripe  fruits,  boiled  to  a  proper  confiftence  W'ith  fugar,  or  of  the 
ftrong  deco&ions  of  the  horns,  bones,  or  extremities  of  animals, 
boiled  to  fuch  a  height  as  to  be  flifF  and  firm  when  cold,  without 
the  addition  of  any  fugar.  The  jellies  of  fruits  are  cooling,  fapo- 
naceous,  and  acefcent;  and,  diluted  with  water,  good  in  all  difor- 
ders  of  the  prims  vis.  But  jellies  made  from  animal  fubftances 
are  alealefeent,  and  beneficial  in  all  cafes  wherein  an  acidity  of  the 
humours  prevails. 

Jelly,  oat,  a  preparation  of  common  oats,  recommended  by 
■  many  of  the  German  phyficians  in  all  heftic  diforders,  to  be  taken 
with  broth  of  fnails  or  cray-filh. 

It  is  made  by  boiling  a  large  quantity  of  oats,  with  the  hufk  taken 
off,  with  fome  hartfhorn  lhavings,  and  currants  together,  with  a 
leg  of  veal  cut  to  pieces,  and  with  the  bones  all  broken  ;  thefe  are> 
to  be  fetover  the  fire  with  a  large  quantity  of  water,  till  the  whole 
is  reduced  to  a  fort  of  jelly,  which  when  drained  and  cold  will  be 
very  firm  and  hard.  A  few  fpoonfuls  of  this  are  to  be  taken  every 
morning,  diluted  with  a  bafon  of  either  of  the  above-mentioned 
broths,  or  any  other  warm  liquor. 

JERBOA,  in  zoology,  a  diftindt  genus  of  animals,  with  two 
cutting  teeth  in  each  jaw,  two  very  fliort  fore-legs,  twro  very  long 
hind-legs,  refembling  thofe  of  cloven-footed  water-fowl,  and  a  very 
long  tail  tufted  at  the  end.’  There  are  feveral  fpecies.  The  Egyp- 
tion  jerboa  is  reprefented  in  Plate  72,  Jig.  25. 

JEREMIAH,  in  feripture  hidory,  a  canonical  book  of  the  Old 
Teflament.  This  divine  writer  was  of  the  race  of  the  priefts;  the 
fon  of  Hilkiah  of  Anathoth,  in  the  tribe  of  Benjamin.  He  was 
called  when  very  young  to  the  prophetic  office,  about  the  thirteenth 
of Jofiah  ;  and  continued  in  the  difeharge  of  it  above  forty  years. 
He  is  faid  by  St.  Jerom,  &c.  to  have  been  floned  to  death  bv  the 
Jews  for  preaching  againd  their  idolatry  ;  but  it  is  mod  likely  that 
he  died  in  Egypt,  much  advanced  in  years,  and  broken  by  the  cala¬ 
mities  which  happened  to  himfelf  and  his  country. 

There  were  feveral  colledfions  of  Jeremiah's  prophecies ;  one 
made  by  God’s  command  in  the  fourth  year  of  Jehoiakim,  chap, 
xxxvi.  2.  This  contained  all  the  prophecies  he  had  publiffied  to 
that  time,  as  well  againd  the  other  nations  as  againd  the  Jews. 
Another  collection,  mentioned  ch.  i.  3,  extends  to  the  captivity. 
Another  was  publifhed  about  the  time  of  his  going  dowrn  into 
Egypt,  contained  in  ch.  xlii.  xliii.  xliv.  Chap.  lii.  was  probably 
added  by  Ezra.  The  book  of  Jeremiah  is  altogether  written  in 
Hebrew,  except  the  eleventh  verle  of  the  tenth  chapter,  w'hich  is 
Chaldee. 

St.  Jerom  has  obferved  upon  this  prophet,  that  his  flyle  is  more 
eafy  than  that  of  Ifaiah  and  Hofea  ;  and  notwithdanding  that  he 
retains  fomethingof  the  rudicity  of  the  village  where  he  was  born  ; 
that  he  is  dill  very  learned  and  majedic,  and  equal  to  thofe  two 
prophets  in  the  fenfe  of  his  prophecy. 

JERGUER,  in  the  cudom-houfe,  one  who  overfees  the  accounts 
and  condudf  of  the  waiters. 

JERKIN,  a  name  given  to  the  male  of  the  jerfalcon. 

JERONYMITES,  or  Hieronymites,  four  orders,  or  con¬ 
gregations  of  religious  ;  otherwife  called  Hermits  of  St.  Jerom. 

JERSEY,  among  wool-combers,  is  the  fined  wool,  taken  from 
the  red,  by  dreffing  it  with  a  Jerfey  comb. 

JESS  ANT,  formed  from  the  obfolete  French  jcjfer,  to  rife  or 
fpringor  flioot  out,  in  heraldry,  is  applied  to  a  fleur-de-lys,  or  the 
like  figure,  feeming  to  fpring  or  fhoot  out  of  fome  other  charge. 
He  bears  fable  ;  three  leopards  heads ;  jeffant,  fleurs-de-lys,  or, 

JESSE,  a  large  brafs  candledick,  with  many  fconces  hanging 
down,  in  the  middle  of  a  church  or  choir.  This  ufeful  ornament 
was  fird  introduced  into  our  churches  about  the  year  1100. 

JESSES,  imply  ribbands  hanging  down  from  garlands  and 
crowns  ;  alfo  the  lhort  draps  of  leather  fadened  to  a  hawk’s  legs, 
and  fo  to  the  vervels  ;  and  birds,  in  heraldry,  are  faid  to  be  jefjed, 
when  thefe  jejfes  are  of  a  different  tindlure  from  the  other  parts. 

JESTING,  orconcife  wit*  as  didinguifhed  from  continued  wit 
or  humour,  lies  either  in  the  thought,  or  the  language,  or  both. 
In  the  fird  cafe  it  does  not  depend  upon  an)  particular  words  or 
turn  of  expreffion.  But  the  greated  fund  or  jejls  lies  in  the  lan¬ 
guage,  in  tropes  or  verbal  figures  ;  thofe  afforded  by  tropes  confid 
in  the  metaphorical  fenfe  of  the  words,  and  thofe  of  verbal  figure 
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principally  turn  upon  a  double  fenfe  of  the  fame  word,  or  a  fimili- 
tude  of  found  in  different  words.  This  is  fometimes  called  a  pun. 
The  third  kind  of  jokes,  which  lie  both  in  the  fenfe  and  language, 
arifes  from  figures  and  fentences,  where  the  figure  itfelf  eonlifls  in 
the  fenfe,  but  the  wit  turns  upon  the  choice  of  the  words. 

JESUITS,  of  the  fociety  of  Jefus,  a  mod  famous  religious  order 
in  the  Romifh  church,  founded  by  Ignatius  Loyola,  a  native  of 
Guipufcoa,  in  Spain,  who,  in  the  year  1538,  alfembled  ten  of  his 
companions  at  Rome,  principally  chofen  out  of  the  univerfity  of 
Paris,  and  made  a  propofal  to  them  to  form  a  new  orde.r ;  when, 
after  many  deliberations,  it  was  agreed  to  add  to  the  three  ordinary 
vows  of  chadity,  poverty,  and  obedience,  a  fourth,  which  w'as,  to 
go  into  all  countries  whither  the  pope  fhould  pleafe  to  fend  them, 
in  order  to  make  converts  to  the  Romifh  church.  Two  years 
after,  pope  Paul  III.  gave  them  a  bull,  by  which  he  approved  this 
new  order,  giving  them  a  power  to  make  fuch  datutes  as  they  fhould 
judge  conve  nient  ;  on  which,  Ignatius  was  created  general  of  the 
order;  which,  in  a  fhort  time  fpread  over  all  the  countries  of  the 
w'orld,  to  which  Ignatius  fent  his  companions,  while  he  ftaid  at 
Rome,  from  whence  he  governed  the  whole  fociety. 

The  intire  fociety  is  compofed  of  four  forts  of  members ;  no¬ 
vices,  fcholars,  fpiritual  and  temporal  coadjutors,  and  profeffed 
members.  The  novices  continue  fo  two  years,  after  which  they 
are  admitted  to  take  the  three  Ample  vows,  of  chadity,  poverty, 
and  obedience,  in  the  prefence  of  their  fuperiors :  the  fcholars  add 
fome  fpiritual  exercifes  to  their  dudies,  The  principal  coadjutor! 
affifi  the  profeffed  members,  and  alfo  make  the  three  Ample  vows  : 
the  temporal  coadjutors,  or  lay-brothers,  take  careof  the  temporal 
affairs  of  the  fociety  ;  and  the  profeffed  members,  which  compofc 
the  body  of  the  fociety,  bclides  the  three  Ample  vows,  add  a  fpecial 
vow  of  obedience  to  the  head  of  the  church  in  every  thing  relating 
to  millions  among  idolaters  and  heretics.  They  have  profeffed 
houfes  for  their  profeffed  members  and  their  coadjutors;  colleges, 
in  which  the  fciences  are  taught,  to  flrangers ;  and  feminaries,.  in 
W'hich  the  young  Jefuits  go  through  a  courfe  of  philofophy  and  the¬ 
ology.  They  are  governed  by  a  general,  who  has  four  affidants, 
and  w’ho  appoints  redlors,  fuperiors  of  houfes,  provincials,  vifirors, 
and  commiffaries.  The  .’ifeipline  of  thefe  houfes,  and  efpcciaily  of 
the  colleges,  was  regulated  by  Ignatius  himfelf. 

About  the  beginning  of  the  lad  century,  the  Jefuits  obtained  ad- 
miflion  into  the  fertile  province  of  Paraguay,  in  South  America, 
where  they  found  the  inhabitants  in  a  barbarous  and  favage  date: 
they  began  with  inftruCting  and  civilizingthem ;  cultivatingamongd 
them  the  arts  and  manufactures,  ajid  accuftomingthem  to  the  blef-  , 
lings  of  fociety,  fecurity  and  order.  By  this  method  they  fecured 
their  edeem  and  confidence  ;  and  a  few  Jefuits  prefided  over  fome 
hundred  thoufand  Indians.  However,  it  appears  from  the  mod  cre¬ 
dible  relations,  that  they  foon  changed  their  views  from  the  propa¬ 
gating  of  Chriltianity,  to  fchemes  of  infatiable  avarice  andboundlefs 
ambition.  . 

The  Jefuits  have  alfo  been  judly  charged  with  inculcating  the  mod 
licentious  and  dangerous  maxims  with  regard  to  morality  and  reli¬ 
gion,  as  their  writings  fufficiently  evince.  _<  I 

In  France,  the  afl'affination  of  Henry  IV.  by  Jean  Chatel,  oneof 
their  fcholars,  and  the  writings  of  the  Jefuit  Guignard,  in  favour  of 
regicide ;  induced  feveral  of  the  parliaments  of  Paris  to  expel  them, 
as  a  deteflable  and  diabolical  fociety,  the  corrupters  of  youth,  «nd 
enemies  to  the  king  and  date.  However,  in  the  reign  of  Louis  XI V. 
they  obtained  the  revocation  of  the  edidt  of  Nantes  againd  the  Pro- 
tedants,  and  fucceeded  almoft  to  their  ufmod  wilhes  in  fuppreffing 
the  Janfenids,  their  inveterate  enemies;  to  whom  their  refufal  of 
the  facrament,  with  other  offenfive  ads,  effeded  in  the  end  their  own 
diffolution.  In  this  fituation  of  the  Jefuits,  the  w!ar  broke  out  be¬ 
tween  England  and  France,  w'hich  involved  the  fociety  in  that  fa¬ 
mous  law-fuir,  which  diredly  brought  on  it’s  dedrudion.  Having 
carried  on  a  confiderable  commerce  in  the  ifland  ofMartinico,  and 
fudained  fome  Ioffes  by  the  war,  they  wanted  to  compound  their 
debts  with  their  correspondents  in  Lyons  and  Merfeilles.  Thefe 
correfpondents,  looking  upon  the  fociety  in  general  to  be  anfwerable 
for  their  brethren  in  Martinico,  addreffed  themfelves  to  a  certain 
Jefuit  in  France,  demanding  judice.  This  good  father,  and  the 
Jefuits  in  general  demurred,  and  dood  trial  before  the  grand  chamber 
of  the  parliament  of  Paris,  where  they  were  cad;  and  not  only  fen¬ 
tenced  to  pay  the  immenfe  fums  in  litigation,  but  interdided  for  the 
future  all  manner  of  commerce.  This  fentence  led  into  an  exami¬ 
nation  of  their  confiitution  by  their  own  books  ;  which  appeared  to 
be  contrary  to  the  laws  of  the  kingdom,  the  obedience  due  to  the 
king,  and  fafety  of  his  perfon,  and  the  peace  of  the  date.  Befides, 
th t  Jefuits  were  grown  rich,  infolcnt,  and  imperious;  and  though 
they  profeffed  to  have  renounced  the  world,  they  were  found  to  be 
tutors,  courtiers,  merchants,  politicians,  priefls,  and  wanted  nothing 
lefs  than  to  be  governors  and  rulers  of  the  earth.  Thefe  were  fuf- 
ficient  motives  for  fuppreffing  them  :  the  attempt  to  affaffinare  the 
French  king  in  175 7,  was  charged  on  the  Jefuits;  and  the  adual 
afl'affination  of  the  king  of  Portugal  in  the  following  year,  which 
induced  the  Portuguelc  minifter  to  drive  them  all  out  of  the  king¬ 
dom,  in  1759,  increafed  the  odium  againftthem.  The  parliament 
of  Paris  having  taken  a  whole year  to  inquire  into  the  nature  of  their 
inflitution,  and  news  of  the  capture  of  Martinico  in  the  mean  while 
arriving,  the  minifter,  as  M  d’Alembert  fays,  in  order  to  caufe  a' 
diverfion,  thought  on  the  expedient  of  proceeding  farther  againft  the 
Jefuits  ;  and  the  principal  of  their  college  was  commanded  to  obey 
the  arrets  of  parliament,  and  to  flint  up  their  fchools  on  the  firft  of 
April,  1762.  On  the  6th  of  Augufl  following,  their  inflitution  was 
unanimoufly  condemned  by  the  parliament,  without  any  oppofition 
on  the  part’of  the  fovereign;  the  fociety  was  of  courfe  dilfolved  ; 
and  their  poffeffions  alienated  and  fold  :  the  other  parliaments  fol¬ 
lowed  the  example  of  that  of  Paris,  and  fome  of  them  drove  them 
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out  of  the  provinces  without  fomw>f  law.  In  a  little  while  after 
the  kin"  iffued  an  editf,  which  abolilhed  the  fociety  throughout  all 
France,  which  has  alfobeen  fupprelTed  in  fevcral  other  kingdoms  in 
Europe,  particularly  in  Portugal  ;  and  totally  abolilhed  by  pope 

Clement  IV.  in  1773.  ,  -  ,  , 

M.  d’Alembert  lays,  that  the  order  has  never  produced  one  man, 

whole  mind  was  fo  much  enlightened  with  found  knowledge  as  to 
merit  the  name  of  a  philofopher  ;  by  the  feverity  of  their  difctpline 
and  regularity  of  their  condu&  and  manners;  by  propagating  a  fyf- 
teni  of  relaxed  and  pliant  morality,  which  accommodates  itfelf  to 
thepaflionsof  men,  juftifies  their  vices,  tolerates  their  imperfections, 
and  authorizes  almoft  every  aaion,  which  the  mold  audacious  or 
crafty  politician  would  wilh  to  perpetrate  ;  Abbe  Boileau  fays  of 
them,  they  lengthened  the  creed  and  fhortened  the  decalogue  ;  by 
extending  the  jurifdidtion  and  abfolute  powejof  the  court  of  Rome  ; 
and  bv  the  furious  zeal  which  they  have  manifefted  in  combating 
the  opinions  and  checking  the  progrefs  of  the  proteftarits. 

TET  ? agates ,  in  natural  hifdory,  afolid,  dry,  opake,  inflammable 
fubldance, found  in  large  detached  maffes,of  a  fine  and  regular  ftruc- 
ture  ' having  a  grain  like  that  of  wood,  fplitting  more  eafily  hori¬ 
zontally  than  in  anv  other  dire&ion,  very  light,  moderately  hard,  not 
fufible,  but  readily  inflammable,  and  burning  a  longtime  with  a  fine 

^ItUof  afine  deep  black  colour,  vcryglofly  and  fhining,  except 
upon  it’s  furface,  where  it  has  been  fouled  by  accident.  When  ex¬ 
amined  by  the  microfcope,  it  is  found  to  be  compofed  of  a  number 
of  parallel  plates,  very  thin,  and  laid  clofely  upon  one  another.  It 
is  not  foluble  in,  nor  makes  any  effervefcence  with  acids.  It  lhould 
bechofenof  the  deepeft  black,  of  a  moderate  hardnefs,  very  light, 
and  fuch  as  will  fplit  molt  evenly  in  an  horizontal  direftion  ;  this 
being  it’s  great  chara&eriftic,  by  which  it  is  diftinguifhed  from  the 
cannel-coal,  which  breaks  equally  eafy  any  way.  . 

Jet  is  of  great  life  to  perfumers,  and  is  fometimes  preferred  in 
medicine.  Diofcorides  tells  us,  that  it  is  an  excellent  emollient 
and  dilcutient,  and  recommends  a  fumigation  of  it  for  difeafes  of 
the  womb  ;  and  among  the  eaftern  nations  it  is  ftill  in  high  repute 
as  a  cordial,  a  ftrengthener,  and  prolonger  of  life.  _ 

Jet  d’eau,  a  French  word,  fignifying  a  fountain  that  cafts  up 
water  to  any  confiderable  height  in  the  air.  Refer  to  Syflem  of 
Hydraulics,  p.  1180,  See.  . 

It  is  well  known,  that  a  jet  d  eau  will  never  raife  water  fo  high  as 
it’s  refervoir  ;  and  therefore  gives  lefs  water  than  if  it  went  to  the 
full  height.  The  following  table  thews  in  in  feet  and  decimals  of  a 
foot,  what  jetssoWl  be  produced  by  refer  voirs  of  a  determinate  height. 
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s  in  the  following  table. 


Height  of 
ReJervoir. 

5  Feet 
10 

‘5 

20 

25 
3° 

40 
50 

60 
80 
100 


Diameter  of  the 
Ajutage. 


i  to  — 

4  8 


\  to 


inch 
nch  • 


a  an  1 
|  an  inch 
a  an  inch 


A  to  a  of  an  inch  -- 
a  of  an  inch  - 


a  of  an  inch 


inch 

inch 


l  a  or  1  A  inch 


Diameter  of  the 
Pipes  of  Condufi. 

1  a  inch. 

2  inches. 

-  2  a  inches. 

2  A  inches. 

-  2  {  inches. 

-  3  inches,  or  3J. 

4  A  inches. 

5  inches. 

5  a  inches  or  6. 
b  A  inches  or  7. 

7  or  8  inches. 


By  various  experiments  that  have  been  made  by  Mr.  Mariotte, 
)r.  Defaguliers,  and  others,  it  has  been  found,  that  if  the  refer- 
oir  be  five  feet  high,  a  conduct  pipe  1  \  inch  diameter  will  admit 
hole  in  the  ajutage  from  |  of  an  inch  to  §  of  an  inch  ;  and  fo  on 


Here  the  jet  is  fuppofed  to  bo  within  100  or  150  yards  of  the  re¬ 
fervoir  ;  but  if  the  condu£t-pipe  much  exceeds  this  length,  it  mull 
be  of  a  larger  diameter  than  what  is  here  afiigned.  'i  hus  for  jets 
from  a  of  an  inch  to  thofe  of  an  inch  and  and  from  referyoirs 
from  40  to  90  feet  height,  if  the  difiance  be  from  150  yards  to  a  of 
a  mile,  the  diameter  uf  the  pipe  fliould  he  of  6  inches ;  from  a  of  a 
mile  to  two  miles,  it  mult  be  of  7  inches;  and  from  2  miles  to  5, 
it  mud  be  of  8  inches  diameter  for  the  fame  jet.  v 

Jet  rings,  annular  pieces  of  jet  of  large  dimenfions,  found  in 
many  parts  of  England,  and  efteemed  Roman  antiquities.  Some  are 
plain,  others  wrought,  hut  all  of  them  are  much  too  large  for  rings. 
JETTY-/  lead,  in  the  royal  dock-yards,  is  th.at  part  of  a  wharf, 
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which  projects  beyond  therefi  ;  but  more  particularly  the  frontof  a 
wharf,  whofe  fide  forms  one  of  the  cheeks  of  a  wet  or  dry  dock. 

JEWEL-/>/<j<.L,  in  a  fbip,  arc  two  fmall  blocks,  which  are  fuf- 
pended  at  the  extremity  of  the  main  and  fore-top-fail-yards,  by  means 
of  an  eye -bolt,  driven  from  without  intothe  middleof  the  yard-arm, 
parallel  to  it’s  axis.  The  ufe  of  thefe  blocks  is  to  retain  the  upper 
partof  the  top-mafi-ftudding-fails  beyond  the  fheetsof  the  top-fails, 
fo  that  each  of  thefe  fails  may  have  it’s  full  force  of  aftion,  which 
would  be  diminiihed  by  the  encroachment  of  the  other  over  it’s 
furface. 

J EXV'EL-oJfce,  of  Jewel -honfe,  an  office  which  takes  care  of  fa- 
fhioning  and  weighing  the  king’s  plate  ;  and  delivering  it  out  by 
warrants  from  the  lord-chamberlain. 

When  his  majefiy  makes  any  prefent  of  plate,  &e.  they  have  the 
charge  of  providing  it ;  with  fomc  other  things  lefs  material. 

The  principal  officer  is,  the  mafic  r  of  the  jewel-off ce,  whole  patent 
fees  are  450/.  per  aim. 

J  tWS,  thofe  who  profefs  obedience  to  the  laws  and  religion  of 
Mofcs,  before  whofe  time  every  man  worfhipped  God  according  to 
the  inclination  of  his  own  heart.  They  derive  their  name  from  the 
patriarch  Judah  as  it  was  given  to  the  defendants  of  Abraham  by 
his  eldefi  fon  Ifaac. 

The  religion  of  the  modern  Jews  is  a  manifeft  abfurdity  ;  fince, 
being  without  a  temple, .  facrifices,  &c.  it  cannot  be  confidered  as 
fubfilling  any  longer.  Leo  of  Modena,  an  author  of  their  own,  tells 
us,  that  when  a  Jew  builds  a  houfe,  he  muft  leave  partof  it  unfur¬ 
nished,  in  remembrance,  that  the  temple  and  Jerufalem  now  lie  de¬ 
folate  :  they  lay  great  firefs  upon  frequent  wafhings:  they  abfiain 
from  meats  prohibited  by  the  Levitical  law  ;  and  eat  nothing  but 
what  thev  drefs  themfelves.  Every  Jew  is  obliged  to  marry  ;  and  a 
man  who  lives  to  20  unmarried,  is  accounted  as  aftually  living  in  fin. 

By  fiat.  1  Ann.  c.  30.  If  Jewifh  parents  refufe  to  allow  their 
proteftant  children  a  fitting  maintenance,  fuitable  to  the  fortune  of 
the  parent,  the  lord  chancellor,  on  complaint,  may  make  fuch  an 
order  as  he  fhall  fee  proper. 

The  Jews,  it  isfaid,  were  formerly  at  the  difpofal  of  the  chief 
lord  where  they  lived,  and  likewife  all  their  goods.  A  Jew  may  be 
a  witnefs  by  our  law,  being  fworn  on  the'Oid  Tefiament,  and  tak¬ 
ing  the  oaths  to  the  government. 

Jew -bill,  in  law,  is  the  famous  ftatute  26  Geo.  II.  cap.  26,  but 
now  repealed,  which  enabled  all  Jews  to  prefer  bills  of  naturaliza¬ 
tion  in  parliament,  without  receiving  the  facrament. 

Jews -Jlone,  Judaicus  lapis,  a  fmall,  grey,  foft,  brittle  ftone*  in 
form  of  an  olive,  having  lines  drawn  regularly  on  it’s  furface,  as  if 
they  were  formed  by  art.  It  is  of  feme  ufe  in  phyfic  ;  being  fup¬ 
pofed  fo  be  endued  with  a  lithontriptic  power;  and  therefore  is  given 
to  diffolve  the  ftone  in  the  bladder. 

JEZ1DES,  among  the  Mahometans,  a  term  of  fimilar  import 
with  heretics  among  Chrifiians. 

The  Jezides  are  a  numerous  feeft  inhabiting  Turkey  and  Perfia, 
fo  called  from  their  head  Jezid,  an  Arabian  prince,  who  flew  the 
fons  of  Ali,  Mahomet’s  father-in-law,  for  which  reafon  he  is  rec¬ 
koned  a  parricide,  and  his  followers  heretics.  There  are  about 
200,000  Jezides  in  Turkey  and  Perfia ;  who  are  of  two  forts,  black 
and  white. 

All  the  adoration  they  pay  to  God  confifis  of  fome  fongs  in  ho- 
nourof  Jefus  Chrifl,  the  Virgin,  Mofes,  and  fometimes  Mahomet ; 
and  it  is  a  principal  point  of  their  religion,  never  tofpeak  ill  of  the 
devil,  left  he  fhould  refent  the  injury,  if  ever  he  fhould  come  to 
be  in  favour  with  God  again,  which  they  think  poffible:  whenever 
they  fpeak  of  him,  they  call  him  the  Angel  Peacock.  They  bury 
their  dead  in  the  firft  place  they  come  at,  rejoicing  as  at  a  feftivai, 
and  celebrating  the  entry  of  the  deceafed  into  heaven.  They  go  in 
companies  like  the  Arabians,  and  change  their  habitations  every  fif¬ 
teen  days.  When  they  get  wine,  they  drink  it  to  excefs,  and  it  is 
faid,  they  fometimes  do  this  on  a  religious  account,  calling  it  the 
blood  of  Chrift.  They  buy  their  wives,  and  the  market-price  is 
two  hundred  crowns  for  each  woman,  handfome  or  not,  without 
diftindfion. 

The  Turks  exa£t  exceffive  taxes  from  the  Jezides,  who  hate  the 
Turks  as  their  mortal  enemies,  and  when,  in  their  wrath,  they 
curfe  any  creature,  they  call  it  mulfulman :  but  they  are  great  lovers 
of  the  Chriftians,  being  more  fond  of  Jefus  Chrift  than  of  Maho¬ 
met,  and  are  never  circumcifed  but  when  forced  to  it.  They  are 
extremely  ignorant,  and  believe  both  the  bible  and  the  koran  with¬ 
out  reading  either  of  them  ;  thev  make  vows  and  pilgrimages,  but 
have  no  places  of  religious  worfhip. 

IGNIS  fatuus,  a  common  meteor,  or  ignited  vapour,  fuppofed  to 
be  of  an  eledfric  nature,  chiefly  feen  in  dark  nights  frequenting  mea¬ 
dows,  marfhes,  and  other  moift  places,  and  often  feen  in  burying- 
grounds,  and  near  dunghills.  It  is  known  among  the  people  by 
the  appellations,  IVill  with  a  whifp,  and  Jack  with  a  lantern. 

Dr.  Shaw  deferibes  an  ignis  fatuus,  which  he  faw  in  the  Holy 
Land,  that  was  fometimes  globular,  or  in  the  form  of  the  flame  of 
a  candle;  and  immediately  afterwards  fpread  itfelf  fo  much  as  to 
involve  the  whole  company  in  a  pale  inoffenfi  ve  light,  and  then  con- 
tradled  itfelf  again,  and  fuddenly  diiappeared.  But  in  lefs  than  a 
minute  it  would  become  vifible  as  before,  or  running  along  from 
one  place  to  another,  with  a  fwift  progrtffive  mutton,  would  ex¬ 
pand  itfelf  at  certain  intervals,  over  more  than  two  or  three  acres  of 
the  adjacent  mountains.  The  atmoiphere  at  this  time  had  been 
thick  and  hazy,  and  the  dew  on  their  bridles  was  unufually  clammy 
and  uniftuous. 

IGNITION,  in  chemiftry,  the  application  of  fire  to  certain 
metals,  till  thev  become  red  hot,  without  melting. 

IGNORA.ViUS,  in  law,  a  term  which  fignifies,  We  do  not  know-. 
This  is  ufed  when  tfte  grand  jury,  impanelled  on  the  inquilition  of 
criminal  caufes,  reject  the  evidence  as  too  weal}  to  make  good  the 
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preferment  or  indidfment  brought  againft  a  perfon,  fo  as  to  bring 
him  upon  his  trial  by  a  petty  jury  ;  in  which  cafe,  they  indorfe  this 
word  on  the  back  of  the  bill  of  indictment.  In  confequence  of 
which  all  further  proceedings  againft  the  party  accufed  are  flopped, 
and  the  fuppofed  offender  is  delivered  without  further  anfwer. 
IGNORANCE,  the  privation  orabfence  of  knowledge. 
Ignorance,  according  to  Mr.  Locke,  is  chiefly  owing  to  three 
caufes:  i.  Want  of  ideas  ;  2.  Want  of  a  difcoverable  connection 
between  the  ideas  we  have;  and,  3.  Want  of  tracing  and  examining 
our  ideas. 

The  want  of  ideas,  which  we  yet  feem  capable  of,  is  a  great  ob- 
ftacle  in  our  way,  and  keeps  us  in  ignorance  of-  things  which  we  con¬ 
ceive  capable  of  being  known.  Our  knowledge  even  of  material 
beings  is  extremely  difproportionate  to  the  whole  extent ;  to  which 
if  v.e  add  the  confideration  of  that  infinite  number  of  fpirits  that 
mdy  be,  and  probably  are,  which  are  yet  more  remote  from  our 
knowledge,  and  whereof  we  have  no  cognizance  at  all  ;  we  fhall 
find,  this  caufe  of  ignorance  conceals  from  us,  in  an  impenetrable- 
obfeurity,  almoft  the  whole  intellectual  world  ;  a  greater,  certainly 
a  more  beautiful  world,  than  the  material:  for,  abating  fome -very 
few  ideas  of  fpirits,  which  we  get  from  our  own  mind  by  reflection, 
and  from  thence  the  belt  we  can  collect  of  the  Father  of  all  fpirits, 
the  author  of  them,  and  us,  and  all  things  ;  we  have  no  certain  in¬ 
formation  fo  much  as  of  the  exiltence  of  other  fpirits,  but  by  reve¬ 
lation  :  much  lefs  have  w'e  diftinCt  ideas  of  their  different  natures, 
flates,  powers,  and  feveral  conftitutions,  wherein  they  agree  or  differ 
one  from  another,  and  from  us  :  and  therefore,  in  what  concerns 
their  different  fpecies  and  properties,  we  are  under  an  abfolute  /V. 
norance. 

Another  great  caufe  of  ignorance  is,  the  want  of  difcoverable  con¬ 
nection  between  thofc  ideas  we  have  :  where  we  want  that,  we  are 
utterly  incapable  of  univerlal  and  certain  knowledge  ;  and  are,  as  in 
the  former  cafe,  left  only  to  obfervation  and  experiment.  Thus  the 
mechanical  affedions  of  bodies  having  no  affinity  at  all  with  the 
ideas  they  produce  in  us,  we  can  have  nodiftinC!  knowledge  of  fuch 
operations  beyond  our  experience ;  and  can  reafon  no  otherwife 
about  them,  than  as  the  effeCts  or  appointments  of  an  infinitely  wife 
agent,  which  perfectly  furpafs  our  comprehenfion.  The  operation 
of  our  minds  upon  our  bodies  is  as  unconceivable :  how  any  thought 
ffiould  produce  a  motion  in  body,  is  as  remote  from  the  nature  of 
our  ideas,  as  how  any  body  ffiould  produce  any  thought  in  the  mind. 
That  it  is  fo,  if  experience  did  not  convince  us,  the  confideration  of 
the  things  themfelves  would  never  be  able,  in  the  lead,  to  difeover 
to  us.  Several  effeCts  come  every  day  within  the  notice  of  our 
fenfes,  of  w-hich  we  have  fo  far  fenfuive  knowledge  ;  but  the  caufes, 
manner,  and  certainty  of  their  production,  we  mud,  for  the  fore¬ 
going  reafons,  be  content  to  be  ignorant  of.  In  thefe  we  can  go  no 
farther  than  particular  experience  informs  us  of  matter  of  fact ;  and, 
by  analogy,  we  guefs  what  effeCts  the  like  bodies  are,  upon  other 
trials,  likely  to  produce.  But  as  to  perfeCt  fcience  of  natural  bodies 
(not  to  mention  fpiritual  beings),  we  are  fo  far  from  being  capable 
of  any  fuch  thing,  that  it  may  be  reckoned  loft  labour  to  feek 
after  it. 

The  third  caufe  of  ignorance  is,  our  want  of  tracing  thofe  ideas 
we  have,  or  may  have  ;  and  finding  out  thofe  intermediate  ideas, 
which  may  (hew  us  what  habitude  of  agreement  jor  difagreement 
they  may  have  one  with  another:  and  thus  many  are  ignprant  of 
mathematical  truths  for  want  of  application  in  inquiring,  examin¬ 
ing, .and  by  due  ways  comparing,  thofe  ideas. 

Ignorance,  in  law.  This  w  ant  of  knowledge  will  not  excufe 
a  perfon  from  {offering  the  penalty  annexed  to  the  breach  of  the 
laws :  becaufe  everyone  is  obliged,  at  his  peril,  to  know  them. 

JIB,  in  a  ffiip,  is  the  fore-maft-fail  of  it,  being  a  large  ftay-fail 
extended  from  the  outer  end  of  the  bowfprit,  prolonged  by  the  jib- 
boom,  towards  the  fore-top-maft-head. 

JiR-boom  is  a  boom  run  out  from  the  extremity  of  the  bowfprit, 
parallel  to  it’s  length,  and  ferving  to  extend  the  bottom  of  the  jib, 
and  the  ftayof  the  fore-top-gallant-maft.  It  is  attached  to  the  bow¬ 
fprit  by  means  of  two  large  boom-irons,  or  by  one  boom-iron,  a  cap 
on  the  outer  end  of  the  bowfprit ;  or  by  the  cap  without,  and  a 
ftrong  laffiing  within. 

JIGGER,  in  fea-language,  is  a  machine  confiding  of  a  piece  of 
rope  about  five  feet  long,  with  a  block  at  one  end,  and  a  (heave  at 
the  other;  and  ufed  to  hold  on  the  cable,  when  it  is  heaved  into  the 
ffiip  by  the  revolution  of  the  windlafs.  See  Holding  on. 

Jigger -tackle  is  a  light  fthall  tackle,  confiding  of  a  double  and 
Angle  block,  ufed  on  various  occafions  by  feamen. 

ILIAC  pafiion,  in  medicine,  a  pain  in  the  fmall  inteftines,  apt  to 
turn  tef  an  inflammation,  in  which  their  periltaltic  motion  is  in¬ 
verted,  and  their  contents,  and  even  the  excrements  themfelves,  are 
voided  by  the  mouth  in  vomiting.  Nothing  will  pafs  down,  not  fo 
much  as  a  flatus.  It  is  often  attended  with  fatal  fyffiptoms. 

1  his  difeafe,  according  to  Hoffman,  is  preceded  with  coftivenefs, 
which  is  foon  followed  with  moil  fliarp  and  violent  pains,  and  with 
an  inflation,  diitenfion,  and  a  tumour  of  the  umbilical  region,  which 
feds  hard  to  the  touch;  the  body  is  fo  hard  bound,  that  neither  wind 
nor  excrements  can  pats  downwards :  foon  after  the  wind  firft  makes 
it’s  way  upward,  there  comes  on  a  naufea,  and  a  frequent  vomiting  of 
a  bilious  and  pituitous  matter  ;  the  breathing  grows  difficult,  and 
whatever  is  eaten  or  drank  is  foon  thrown  up  again  ;  reddifh  faeces, 
with  (linking  fmell,  are  afterwards  forced  up  by  vomiting:  this  is 
fucceerled  by  lofs  ot  (Length,  a  preternatural  heat,  a  hard  and  con¬ 
tracted  pulfe,  with  great  thirft :  the  urine  is  red,  and  is  voided  with 
difficulty. 

When  the  cafe  becomes  defperate,  a  hiccoughing  and  dilirium 
appear  ;  the  nerves  arediftended,  the  body  is  all  in  a  fweat,  and  vio¬ 
lent  convulfions  and  fainting  fits  put  an  end  to  the  patient. 

This  difeafe  may  proceed  from  a  rupture,  either  of  the  ferotum  or 
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the  groin  ;  from  poifons,  from  anv  thing  that  flops  up  the  paffase 
through  the  fmall  guts,  fuch  as  hard,  dry  food,  chcffiuts,tea  btfeuits 
quinces,  pears,  unripe  acerb  fruit,  when  eaten  in  large  quantities  •  to 
which  drinking  little,  a  fedentary  life,  and  a  melancholy  difpofition 
of  mind,  will  greatly  contribute:  thefe  all  tend  to  harden  the  f*ces  - 
the  grofs  inteftines  may  alfo  be  plugged  with  fcybals,  efpecially  jf  ’ 
perfon,  either  through  fhame,  or  want  of  convemeney,  docs  nnr 
liften  to  the  calls  of  nature.  }  ’  not 

In  order  to  the  cure,  Sydenham  thinks  it  neceffary,  firft  of  all  to 
bleed  in  the  arm,  and  afterwards,  in  an  hour  or  two,  exhibit  a 
powerful  clyfter  ;  the  fmoke  of  tobacco  blown  into  the  bowels 
through  an  inverted  pipe,  he  recommends  as  the  mod  efficacious  re 
medy  ;  this  may  be  repeated  fome  time  after,  unlcfs  the  efteftof  the 
firft  renders  it  unneceffary.  If  the  difeafe  will  not  yield  to  this  a 
ftrong  cathartic  is  advifeable  :  thus,  take  of  the  pill  of  Ample  colo- 
cvnth,  half  a  dram  ;  of  calomel,  onefcfuple  ;  and  as  much  as  ('effi¬ 
cient  of  the  balfam  of  Peru.  Make  the  whole  into  four  pills,  to  be 
taken  out  of  a  fpoonful  of  fyrup  of  violets,  taking  no  liquor  upon 
them,  left  they  gripe  the  patient,  which  they  are  dtherwife  inclinable 
to  do. 

As  foon  as  the  operation  of  cathartic  is  over,  let  the  patient  take 
25-drops  of  the  tjiebaic  tindfurc  in  half  an  ounce  of  fpirituous  cin¬ 
namon-water;  and  when  the  vomiting  and  pain  remit,  let  the  ca¬ 
thartic  be  repeated  ;  and  if  the  pain  returns,  give  the  anodyne  again 
and  repeat  it  every  fourth  ot  fixth  hour,  till  the  inteftines  are  eafy| 
and  the  cathartic  begins  to  pafs  downwards.  When  it  has  done 
working,  give  the  following  draught  :  take  of  fpirituous  water  of 
cinnamon,  two  ounces;  of  thebaic  tindlure,  25  drops;  of  which 
make  a  draught,  which  is  to  be  repeated  twice  or  thrice  a-day,  till 
the  vomitings  and  pains  quite  ceafe  :  after-wards  it  will  be  advifeable 
to  give  a  paregoric,  at  bed-time,  for  feveral  nights. 

Hoffman  advifes,  that  the  pains  are  mitigated  by  anodynes,  that 
a  cataplafm  ffiould  be  applied  to  the  hypogaftric  region,  to  flop  the 
vomiting  and  hiccoughing,  which  may  be  compofcd  of  equal  parts  of 
old  Venice-treacle  and  expreffed  oil  of  nutmegs,  with  the  addition  of 
oil  of  mint  and  camphirc.  This  done,  a  gentle  laxative  of  manna, 
cream  of  tartar,  and  oil  of  fweet  almonds,  may  be  given  with  a  more 
happy  (uccefs,  if  the  excrements  have  been  long  retained. 

When  there  is  an  inflammation,  nothing  is  better  than  fix  or 
eight  grains  of  purified  nitre,  and  half  a  grain  of  camphire  mixed 
with  fome  antifpafmodic  pow der,  and  then  taken  in  a  convenient 
vehicle.  Outwardly  apply  a  liniment  of  axungia-humana,  or  any 
other  penetrating  fat,  and  a  dram  of  camphire. 

But  w hen  other  things  fail  in  the  cure  of  the  iliac  pajjion,  recourfe 
muft  be  had  to  quickfilver  ;  half  a  pound,  or  a  pound  at  mod,  is  fuf- 
ficient,  with  fat  broth  or  oil ;  and  the  patient  ffiould  lie  on  his  right 
fide,  or  walk  gently  about  the  room,  that  it’s  defeent  may  be  eafier; 
but  if  there  is  an  adfual  inflammation,  the  quickfilver  ffiould  not  be 
ufed.  _  Opiates  may  be  ufed  to  mitigate  the  pain,  provided  they  are 
exhibited  in  the  beginning  after  bleeding,  or  beforethereareany  figns 
of  a  mortification.  Clyfters  are  generally  very  advantageous,  for 
they  relax  the  fpafm  of  the  grofs  inteftines,  whereby  the  excrements 
are  more  ealily  difeharged. 

Iliac  vejjels,  are  the  arteries  and  veins.  The  iliac  arteries  are 
formed  by  the  bifurcation  of  the  aorta,  at  the  laft  vertebra  of  the 
loins.  1  he  iliac  veins  are  formed  by  the  bifurcation  of  the  vena 
cava,  about  the  laft  vertebra  of  the  loins. 

.  ILIACUS  mufculus,  in  anatomy,  abroad  mufcle  lying  on  the 
infide  ot  the  os  iliu.n.  It  is  fixed  by  fleffiy  fibres  to  the  internal 
labium  of  the  creft  of  the  os  ilium,  to  that  of  the  flope  between  the 
two  anterior  fpines,  to  the  infide  of  thefe  fpines,  to  the  fuperior  half 
of  the  infide  of  this  bone,  and  to  the  adjacent  lateral  part  of  the  os 
facrum.  AIL  thefe  fibres,  contradfing  by  degrees,  run  obliquely  to¬ 
wards  the  lower  part  of  the  mufculus  pfoas,  uniting  with  it  {  and 
being  fixed  by  a  kind  of  aponeurofis  to  the  outfide  of  it’s  tendon,  all 
the  way  to  the  little  trochanter. 

ILIAD,  in  literary  hiftory,  the  name  of  an  ancient  epic 
poem,  the  firft  and  fiqeft  of  thofe  compofed  by  Homer.  The  poet’s 
defign  in  the  Iliad  was,  to  ffiew  the  Greeks,  who  were  divided  into 
(everal  little  ftates,  how  much  it  was  their  intereft  to  preferve  a 
harmony  and  good  underftanding  among  themfelves  :  for  which 
end,  he  lets  before  them  the  calamities  that  befel  their  anceftors  from 
the  wrath  of  Achilles,  and  his  mifunderftanding  w  ith  Agamemnon  ; 
and  the  advantages  that  afterwards  accrued  to  them  from  their  union. 
The  iliad  is  divided  into  24  books,  or  rhapfodies,  which  are  marked  . 
with  the  letters  of  the  alphabet.  The  critics  maintain  the  iliad  to 
be  the  firft,  and  yet  the  beft  epic  poem  that  ever  appeared  in  the 
world.  Ariftotle’s  poetics  are  almoft  wholly  taken  up  about  it, 
forming  precepts  from  that  poet’s  pra&iCe.  Some  authors  tells  us, 
that  Homer  invented  not  only  poetry,  but  all  other  arts  and  fciences; 
and  that  .there  are  vifible  marks->of  a  perfedt  knowledge  of  every  one 
of  them  to  be  feen  in  the  thud.  There  is  a  tranflation  of  this  noble 
poem  into  our  language,  by  the  ingenious  Mr.  Pope  ;  being, 
perhaps,  the  moft  elegant,  and  beft  imitation  of  the  original,  of  any 
attempt  that  way  in  any  language  whatever. 

ILIUM,  in  anatomy,  the  third  and  laft  of  the  fmall  guts,  is 
fituated  principally  below  the  navel,  near  the  offa  ilii  ;  .whence  it’s 
name.  It’s  length  is  various  ;  fometimesnot  more  than  15,  fome- 
times  20  fpans  or  more.  It’s  beginning  is  where  the  valves  of  the 
jejunum  ceafe  to  be  confpicuous,  and  it’s  end  is  where  the  larger 
inteftines  begin  ;  in  which  place  it  is,  in  a  very  Angular  manner, 
inferted  into  the  left  fide  of  the  colon.  It  has  no  other  valves  except 
that  great  one  at  the  end,  called  valvula  colt  Bauhini :  it’s  glands 
are,  in  general,  more  numerous  towards  the  end  than  in  any  other 
part.  Refer  to  Syftem  of  Anatomy,  p.  113. 

ILLEVIaBLE,  in  law,  a  debt  or  duty  which  cannot,  or  ought 
not,  to  be  levied,  orexadted. 

1LL1 1  ERA  PURE,  in  law  ;  if  an  illiterate  man  be  to  feal  a 
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deed,  he  is  not  bound  to  do  it,  if  none  be  prefent  to  read  it,  if  re¬ 
quired  :  and  reading  a  deed  faife  will  make  it  void.  A  man  may 
plead  non  ejl  factum  to  a  deed  read  faife  ;  as  where  a  releafe  of  an 
annuity  was  rend  to  an  illiterate  perfon,  as  a  releafe  for  the  arrears 
only,  &c.  and  agreed  to  be  releafed.  I  ('there  is  a  time  limited  for 
a  perfon  to  feal  a  writing;  in  fuch  cafe  illi/erature  fhall  be  no  ex- 
cufe  ;  becaufe  he  might  provide  a  fkilful  man  to  infiruC!  him  :  but 
when  he  is  obliged  to  feal  it  upon  requelt,  ike.  there  he  fliall  have 
convenient  time  to  be  inftru&ed. 

ILLUMINATION,  in  a  general  fenfe,  denotes  the  aC!  of  a  lu¬ 
minous  body,  ora  body  that  emits  light;  fometimes,  alfo,  the  ftate 
of  an  opake  body  that  receives  it. 

ILLUSTRIOUS,  illustris,  a  title  of  honour  peculiar  to 
people  of  a  certain  rank. 

IMAGE,  imago,  in  optics,  a  natural  lively  reprefentation  of  an 
objeCt,  oppofed  to  a  fmoothpfwell-polifhed  furface,  or  mirror. 

Image,  taken  more  largely,  denotes  the  fpeCtre,  or  appearance, 
of  an  object,  whether  by  reflexion  or  refraction. 

Mr.  Molyneirx  gives  the  following  rule  for  finding  the  diameter 
of  an  image,  projected  in  the  diltinCt  bafe  of  a  convex  mirror:  as 
the  diltance  of  the  objeCI  from  the  mirror  is  to  the  diftance  from 
the  image  to  theglafs  ;  fo  is  the  diameter  of  the  objeCI,  to  the  dia¬ 
meter  of  the  image.  For  further  obfervations  fee  Lens,  MlRRO-R, 
Reflection,  and  Refraction. 

Image  is  alfo  ufed  for  the  trace,  or  mark,  which  outward  ob¬ 
jects  imprefs  on  the  mind,  by  means  of  the  organs  of  fsnfe.  See 
this  point  illuftrated  in  the  article  Idea. 

Image  alfo  fignifies  an  artificial  reprefentation  performed  by 
man  ;  as  in  painting,  fculpture,  and  the  like.  In  which  fenfe  the 
word  is  now  generally  ufed  in  {peaking  of  things  holy,  or  imagined 
to  be  fo.  See  Idol. 

The  noble  Romans  preferved  the  images  of  their  anceltors  with  a 
great  deal  of  care  and  concern,  and  had  them  carried  in  proceffion  at 
their  funerals  and  triumphs. 

The  ufeof  images  in  churches  as  ornaments,  was  firft  introduced 
by  fome  Chriltians  in  Spain,  in  the  beginning  of  the  fourth  century  ; 
but  the  praCtice  was  condemned  as  a  dangerous  innovation,  in  a 
council  held  at  Eliberis  in  305.  Epiphanius,  in  a  letter  preferved 
by  Jerom,  tom.  ii.  ep.  6,  bears  flrong  teftimony  againft  images,  and 
may  be  confidered  as  one  of  the  firft  Iconoclasts.  The  cuftom 
of  admitting  pictures  of  faints  and  martyrs  into  the  churches,  for 
this  was  the  firft  fource  of  /wa^-worfhip,  was  rare  in  the  latter  end 
of  the  fourth  century  ;  but  became  common  in  the  fifth  :  however, 
they  were  ftill  confidered  only  as  ornaments  ;  and  even  in  this  view, 
they  met  with  very  confiderable  oppofition.  In  the  following  cen¬ 
tury,  the  cuftom  of  thus  adorning  churches  became  almoft  univerfal, 
both  in  the  Eaft  and  Weft. 

The  Jew's  abfolutely  condemn  all  images,  and  do  not  fo  much  as 
fuffer  any  ftatues  or  figures  in  their  houfes,  much  lefs  in  their  fyna- 
gogues,  or  places  of  worfhip. 

The  Mahometans  have  a  perfeCt  averfion  to  images  ;  which  led 
them  to  deftroy  moftofthe  beautiful  monuments  of  antiquity,  both 
facreff  and  profane,  atConftantinople. 

The  worfhip  of  images  was  condemned  in  the  ftrongeft  terms  by 
pope  Gregory  the  Great ;  as  appears  by  two  letters  of  his  written  in 
601.  From  this  time  to  the  beginning  of  the  eighth  century,  there 
occurs  no  fingle  inftance  of  any  worfhip  given,  or  allowed  to  be 

given,  to  images ,  by  any  council  or  affembly  of  bilhops  whatever. 

lut  they  were  commonly  worfhipped  by  the  monks  and  populace  in 
the  beginning  of  the  eighth  century ;  infomuch  that,  in  the  year 
726,  when  Leo  publifhed  his  famous  ediCt,  it  had  already  fpread 
into  all  the  provinces  fubjeCI  to  the  empire. 

Image,  in  rhetoric,  alfo  fignifies  a  lively  defeription  of  any  thing 
in  a  difeourfe.  Images  in  difeourfe  are  defined  by  Longinus,  to  be, 
in  general,  any  thoughts  proper  to  produce  expreflions,  and  which 
prefent  a  kind  of  picture  to  the  mind. 

Images,  in  rhetoric,  have  a  very  different  ufe  from  what  they  have 
among  the  poets  :  the  end  principally  propofed  in  poetry  is,  aftonifh- 
ment  and  furprize  ;  w'hereas,  the  thing  chiefly  aimed  at  in  profe, 
is,  to  paint  things  naturally,  and  to  fhew  them  clearly.  They  have 
this,  how'ever,  in  common,  that  they  both  tend  to  move,  each  in  it’s 
kind.  Thef eimages,  or  pictures,  are  ol  vaft  ufe,  to  give  weight,  mag¬ 
nificence,  and  ftrength  to  a  difeourfe. 

IMAGINATION,  a  power  or  faculty  of  the  foul,  whereby 
it  conceives  and  forms  ideas  of  things,  by  means  of  impreffions 
made  on  the  fibres  of  the  brain,  by  fenfation. 

Imagination  or  fancy,  fays  the  ingenious  Mr.  Harris,  though  as  to 
it’s  origin  it  may  be  fubfequent  to  fenfe,  yet  is  truly  prior  to  it  in 
dignity  and  ufe.  It  is  this  which  retains  the  fleeting  forms  of  things, 
when  things  themfelves  arc  gone,  and  all  fenlation  is  at  an  end. 
The  difference  between  fenfe  and  imagination  appears  from  hence  : 
that  we  have  an  imagination  of  things  that  arc  gone  and  extinfr, 
which  cannot  be  made  the  objeCts  of  fenfation.  We  have  an  eafy 
command  over  the  objeCis  of  our  'unagination  ;  whereas  our  fenfa- 
tions  are  neceflary,  when  their  objeCts  are  prefent.  Imagination  is 
alfo  diftinguifhed  from  memory,  as  the  former  views  fome  reliC!  of 
fenfation  repofed  within  us,  without  thinking  of  it’s  rife,  or  refer¬ 
ring  it  to  any  fenlible  objeCt  ;  whereas  memory  views  fuch  relid!, 
referring  it  at  the  fame  time  to  that  fenfible  objedt,  which  in  time 
part  was  it’s  caufe  and  original  ;  and  recollection  is  the  road  which 
leads  to  memory,  through  a  feries  of  ideas,  however  connected, 
whether  rationally  or  cafually.  Befides,  imagination  may  exhibit, 
after  a  manner,  things  that  are  to  come  ;  but  memory  is  confined  in 
the  ftridteft  manner  to  the  paft. 

Lord  Bacon,  having  divided  the  dodtrine  of  the  mental  faculties 
into  logics  and  ethics,  conliders  the  imagination  as  performing  the 
office  of  an  agent  orembaflador  on  both  Tides,  and  affifting  alike  in 
the  judicial  and  minifterial  capacity.  Senfe,  accordingto  him,  com- 
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mifs  all  forts  of  notions  to  the  imagination,  and  reafon  afterwards 
judges  of  them.  In  like  manner,  reafon  tranfmits  feledf  and  ap¬ 
proved  notions  to  the  imagination  before  the  decree  is  executed  ;  for 
imagination  always  precedes  and  excites  voluntary  motion,  and  is 
therefore  a  common  inftrument  both  to  the  reafon  and  the  will  ; 
only  it  has  two  faces,  that  turned  towards  reafon  bearing  the  efliey 
of  truth,  but  that  towards  action  the  effigy  of  goodnefs,  yet  fo  as  to 
appear  the  effigies  of  lifters. 

Mr.  Boyle  favs,  there  arc  mnnv  inftances  in  phvfic-books,  of 
difeafes  ariling  from  imagination,  particularly  where  the  difeafe  is  ex- 
ceffively  dreaded  ;  adding,  that  he  knew  a  lady  who  had  the  fmall- 
pox  by  this  means  ;  nor  is  it  only  in  women  that  imagination  has 
thefe  effeCIs,  for  he  tells  us  of  a  man  whofe  hair  was  fuddenly 
changed,  from  a  fear  of  his  going  to  be  put  to  death.  The  remem¬ 
brance  of  a  loathfome  potion  w  ill  often  produce  a  horror,  attended 
with  a  fenfible  commotion  of  the  whole  body,  and  a  kind  of  con- 
vulfion  about  the  fbomach.  Shame,  we  fee,  oecafions  the  blood  to 
be  plentifully  throwm  up  into  the  face  as  will  alfo  great  and  fudden 
joy.  Longing  in  women  may  be  fuppofed  to  create  great  alterations 
in  the  body  of  the  mother,  fince  it  will  leave  fuch  lafting  and  ftrong 
impreffions  upon  that  of  the  infant.  Mr.  Boyle  tells  us  of  a  young 
lady,  who,  waffling  in  St.  Winifred’s  well,  and  fixing  her  eyes  very 
attentively  upon  the  red  pebble  Hones  w'hich  in  a  fcattered  manner 
made  a  large  part  of  thofe  that  appeared  through  the  water,  a  while 
afterwards  grew  big,  went  her  time,  and  was  delivered  of  a  child, 
whofe  {kin  was  plentifully  fpeckled  with  fpots  of  the  colour  and 
magnitude  of  the  ftones. 

IMAM,  a  name  applied  by  the  Mahometans  to  him  who  is  head 
of  the  congregations  in  their  mofques  ;  and  by  way  of  eminence  to 
him  who  has  the  fupreme  authority  both  in  refpeCl  tofpirituals  and 
temporals. 

There  are  fubordinate  imams  in  each  town,  who  reprefent  the 
chief  imam,  but  only  with  refpeCl  to  religion.  When  the  imam  of 
the  Muflulman  religion  is  mentioned  without  diltinCtion,  it  is  al¬ 
ways  reftridled  to  the  rightful  and  lawful  fucceffor  of  Mahomet,  the 
fountain  both  of  fecular  and  facred  jurifdi&ion. 

There  are  imams  belonging  to  particular  mofques,  who  are  in  the 
nature  of  our  parifh-priefts. 

1MBECILLITY,  a  languid,  infirm  ftate  of  body ;  which,  being 
greatly  impaired,  is  not  able  to  perform  it’s  ufual  exercifes  and  func¬ 
tions.  Alfo  weaknefs  of  mind,  figuratively  fpeaking. 

IMBEZLE,  fignifies  to  fteal,  pilfer,  or  purloin,  and  alfo  to 
wafte  or  diminifh  goods,  &c.  intruded  to  a  perfon ’s  charge  and  care. 
Imbezlers  of  wool  forfeit  double  damages,  and  may  be  committed 
to  the  houfe  of  correction  till  paid  ;  and  fervants  imbezling  their 
mafter’s  goods  to  the  value  of 40s.  are  deemed  guilty  of  felony  with¬ 
out  benefit  of  clergy. 

IMBIBING,  the  aCtion  of  a  dry  porous  body,  that  abforbs  or 
takes  up  a  moift  or  fluid  one  :  thus,  fugar  imbibes  water ;  a  fpopge, 
the  moifture  of  the  air,  &c.  See  Moisture,  Hygrometer,  6cc. 

IMBLOCATION,  a  method  formerly  ufed,  of  difpofing  of  the 
dead  bodies  of  excommunicated  perfons,  by  railing  over  them  a  heap 
of  {tones,  or  earth,  in  fields,  or  near  highways. 

IMBRICATED,  among  botanifts,  an  appellation  given  to  fuch 
leaves  of  plants,  as  are  placed  over  one  another  like  the  tiles  of  a 
houfe.  The  term  is  likewife  applied  to  fome  of  the  heart  fhells, 
from  their  being  ridged  tranfverfeiy  in  the  fame  manner. 

IMITATION,  in  literary  matters,  the  aC!  of  doing  or  ftriving 
to  copy  after,  or  become  like  to  another  perfon  or  thing. 

Cicero  appears,  from  many  paflages  in  his  writings,  to  haverW- 
tated  the  Greek  orators.  Hence  Quintilian  fays  of  him,  that  he 
has  exprefled  the  ftrength  and  fublimity  of  Demofthenes,  the  co- 
pioufnefs  of  Plato,  and  the  delicacy  of  lfocratcs. 

The  true  art  of  imitation  confifts  in  fo  diverfifying  what  we  take 
from  others,  as,  if  we  can,  to  improve  it,  or  at  leal!  not  fuffer  it  to 
receive  any  detriment  by  our  alteration.  And  this  may  be  dene  by 
fo  enlarging  a  thought  or  exprsflion  taken  from  another,  as  in  a 
good  meafure  to  render  it  our  own  :  by  either  abridging  or  only 
taking  a  part  of  what  another  has  faid  before  us  ;  by  keeping  the 
thought,  and  applying  it  to  a  different  fubjeCI ;  and  finally,  by  pre- 
ferving  the  thoughts,  their  order,  and  reprefenting  them  in  a  differ¬ 
ent  drefs  :  thus  the  Romans  by  imitation  excelled  the  Greeks. 

Imitation,  in  mufic,  implies  a  particular  way  of  compofition 
wherein  each  part  is  made  to  imitate  the  other,  either  throughout 
the  whole  piece,  which  is  one  of  the  kinds  of  canon  ;  or  only  during 
fome  meafures,  which  is  a  Ample  imitation.  Sometimes  the  motion 
or  figure  of  the  notes  is  only  imitated,  and  that  often  by  a  contrary 
motion,  which  makes  what  they  call  a  retrograde  imitation. 

IMMACULATE,  fomething  without  ftain,  chiefly  applied  by 
the  Romanifts  to  the  conception  of  the  holy  virgin.  See  Con¬ 
ception.  •  * 

There  is  a  congregation  of  the  immaculate  conception  ;  being  a  fociety 
of  feculars,  whofe  end  is  to  honour  the  immaculate  conception. 

IMMANENT,  in  logic.  The fchoolmen  dillinguifh  two  kinds 
of  aCtions,  the  one  tranlient,  which  pafles  from  the  agent  to  the 
patient  ;  the  other  immanent,  which  continues  in  the  agent.  Sep  the 
article  Act  for  further  information. 

IMMATERIAL,  fomething  abltraCted  from  matter,  or  that  is 
pure  fpirit  :  thus  God,  angels,  and  the  human  foul,  are  immaterial 
beings.  See  the  articles  Gop,  Angel,  and  Soul. 

Plato  proves  the  immateriality  of  the  loul  from  thefe  fix  topics  : 
1.  It’s  (implicit)’.  2.  It’s  independency  oft  the  body  ;  fince  itexifts 
and  aCts  or  operates  ieparately.  3.  It’s  rule  and  authority  over  the 
body.  4.  It’s  likenefs  and  limilitude  to  God,  which  difcoversitfelf 
in  the  pleafure  it  enjoys  in  fpiritoal  tilings,  in  it’s  aiming  at  fpiritual 
objeCIs,  &c.  5.  It’s  fpiritual  manner  of  perceiving  material  objeCls. 
6.  it’s  indivifibility,  capacity,  aCtivity,  and  immortality. 
.IMMEDIATEjWhateveris  capableofproducingan  effeCt  without 
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the  intervention  of  external  means  :  thus  we  fay,  immediate  grace  ; 
an  immediate  caufe,  in  oppofition  to  a  mediate  or  remote  one.  See 
Cause. 

IMMEMORIAL,  inlaw,  an  epithet  given  to  the  time  or  dura¬ 
tion  of  any  thing,  whofe  beginning  we  know  nothing  of.  A  thing 
is  faid  to  be  of  time  immemorial,  or  time  out  of  mind,  in  a  legal  fenfe, 
that  was  before  the  reign  of  our  king  Edw.  II. 

IMMENSE,  that  whofe  amplitude,  orexter.fion,  no  finite  mea- 
fure  whatever,  or  how  oft  foever  repeated,  can  equal. 

IMMERSION,  an  ad  by  which  any  thing  is  plunged  into  water, 
or  feme  other  fluid.  Baptifm  was  originally  performed  by  three 
immerfions,  and  the  cuftom  is  ftill  preferved  in  Portugal,  and  among 
anabaptifts  in  other  parts. 

Immersion,  in  pharmacy,  is  the  preparation  of  fome  medicine, 
by  letting  it  deep  for  fome  time  in  water,  in  order  to  take  fome  ill 
q  uality  or  tafle  from  it.  This  is  done  in  rhubarb,  to  moderate  it’s 
force  ;  in  lime,  to  take  away  it’s  fait ;  and  in  olives,  which  are 
preferved  in  brine. 

Immersion,  in  aftronomy,  is  when  a  ftar  or  planet  comes  fo 
near  the  fun,  that  we  cannot  difeern  it ;  being,  as  it  were  enveloped, 
and  hid  in  the  rays  of  that  luminary. 

Immersion  alfo  denotes  the  beginning  of  an  eclipfe  of  the  moon  ; 
that  is,  the  moment  when  the  moon  begins  to  be  darkened,  and  to 
enter  into  the  fhadow  of  the  earth.  The  fame  term  is  alfo  ufed 
with  regard  to  an  eclipfe  of  the  fun,  when  the  difk  of  the  moon  be¬ 
gins  to  cover  it.  In  this  fenfe,  immerjion  Hands  oppofed  to  emerjion, 
which  fignifies  the  moment  wherein  the  moon  begins  to  come  out 
of  the  fhadow  of  the  earth  ;  or  the  fun  begins  to  fhew  the  parts  of 
his  difk  which  were  hid  before. 

Immersion  is  frequently  applied  to  the  fatellites  of  J  upiter,  and 
efpecially  to  thefirft  fatellite;  the  obfervation  whereof  is  of  fo  much 
ufe  for  difeovering  the  longitude. 

The  immerfim  of  that  fatellite  is  the  moment  in  which  it  appears 
to  enter  within  the  difk  of  J  upiter  ;  and  it’s  emerjion  the  moment 
wherein  it  appears  to  come  out.  The  immerjions  are  obferved  from 
the  time  of  the  conjunction  of  Jupiter  with  the  fun,  to  the  time  of 
his  oppofition  :  and  the  emerlions  from  the  time  of  his  oppofition 
to  his  conjunction.  The  peculiar  advantage  of  thefe  obfervations 
is,  that  during  eleven  months  of  the  year,  they  may  be  made,  at 
lead,  every  other  day. 

IMMORTAL,  that  which  will  lad  to  all  eternity,  as  having  in 
itfelf  no  principle  of  alteration,  or  corruption. 

Plato  defines  immortality,  xma  xai  aidio;  y.ovn,  animated 

effence  and  eternal  manfion  ;  and  proves  the  immortality  of  the 
foul  from  two  kinds  of  arguments  ;  the  one  artificial,  and  the  other, 
inartificial.  , 

The  inartificial  arguments  for  the  foul’s  immortality  are  teflimonies 
and  authorities,  whereof  he  cites  feveral ;  and  adds,  in  general, 
that  all  the  great  men  and  poets,  who  had  any  thing  divine  in  them, 
have  at  all  times  aflerted  the  immortality  of  the' foul. 

Artificial  or  proper  arguments  for  the  immortality  are  either fpecula- 
tive  or  practical :  of  the  firfl  kind  are  thofe  drawn  from,  1.  The 
Ample,  uniform,  fpiritual,  and  divine  nature  of  the  foul.  2.  From 
it’s  infinite  capacity.  3.  It’s  defiring  and  longing  after  immortality, 
and  it’s  infinite  horror  of  falling  into  nothing  ;  proving  it  abfurd 
that  the  foullhould  die,  when  life  is  it’s  proper  and  adequate objeCh 
4.  It’s  rational  adivity  ;  proving  that  whatever  has  in  itfelf  a  prin¬ 
ciple  of  rational  and  fpontaneous  motion,  by  which  it  tends  towards 
fome  fupreme  good,  is  immortal.  5.  The  various  ideas  which  it 
has  of  fpiritual  things  ;  particularly  the  idea  it  has  of  immortality. 
And,  6.  It’s  immateriality. 

His  practical  or  moral  arguments  for  the  immortality  of  the  foul, 
are  drawn  from,  1.  The  judice  of  God,  which  can  never  differ 
the  wicked  to  efcape  unpunilhed,  nor  the  good  unrewarded  after 
death.  2.  The  dependence  which  religion  has  on  this  opinion, 
becaufe,  without  this  perfuafion,  there  would  be  no  religion  in  the 
world.  3.  The  opinion  which  men  have,  that  judice  and  every 
kind  of  virtue  are  to  be  cultivated,  that  they  may  at  lad  live  with 
God.  4.  The  dings  of  confcience,  and  anxious  folicitude  we  are 
under  about  a  future  date. 

The  ideas  of  fome  of  the  heathens  were  veryobfeure  and  imper- 
feCt,  refpefting  the  immortality  of  the  foul  ;  but  the  feriptures, 
thofe  of  the  New  Teflament  particularly,  reprefent  it  in  a  clear 
point  of  view.  Chriff  and  his  apodles  make  frequent  mention  of 
the  foul’s  eternal  exidence.  And  the  apodle  Paul  (2 Tim.  i.  10,) 
tells  us,  “  that  life  and  immortality  are  brought  to  light  by  the  gofpel 
alfo,  “  to  thofe  who,  by  patient  continuance  in  well-doing,  feek  for 
glory,  honour,  and  immortality, — eternal  life,”  Rom.  ii.  7. 

Mr.  Addilon,  in  one  of  his  fpeClators  on  the  fubjeCl  of  the  im¬ 
mortality  of  the  foul,  thus  finely  expreffeshis  fentiments:  “  There 
is  not,  in  my  opinion,  a  morepleafing  and  triumphant  confideration 
in  religion,  than  this,  of  the  perpetual  progrefs  which  the  foul 
makes  towards  the  perfection  of  it’s  nature,  without  ever  arriving 
at  a  period  in  it.  To  look  upon  the  foul  as  going  on  from  flrength 
to  flrength,  to  confider  thatfhe  is  tofhine  for  ever  with  new  accef- 
fions  of  glory,  and  brighten  to  all  eternity  ;  that  fhe  will  be  dill 
adding  virtue  to  virtue,  and  knowledge  to  knowledge  ;  carries  in  it 
fomething  wonderfully  agreeable  to  that  ambition,  which  is  natu¬ 
ral  to  the  mind  of  man.”  To  this  we  may  further  add,  from  the 
fame  authority,  that,  “  as  worthy  adtions  fpring  from  worthy 
thoughts,  fo  worthy  thoughts  are  likewife  the  conlequence  of  worthy 
aClions :  but  the  wretch,  who  has  degraded  himfelf  below  the  cha¬ 
racter  of  immortality,  is  very  willing  to  refign  his  pretentions  to  it, 
and  to  fubditute  in  it’s  room  a  dark,  negative  happinefs  in  the  ex¬ 
tinction  of  his  being.” 

IMMUNITY,  a  privilege  or  exemption  from  fome  office,  duty, 
or  impofition.  The  term  is  more  particularly  underflood  of  the 
liberties  granted  to  cities  and  communities. 
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IMMUTABILITY,  unchangeablenefs,  is  one  of  the  divine 
attributes,  being  twofold,  phyfical  and  moral. 

__  The  phyfical  immutability  confids  in  this,  that  the  fubdance  of 
God  does  not,  or  cannot,  receive  any  alteration  ;  his  moral  immuta¬ 
bility  confids  in  his  not  being  liable  to  any  change  in  his  thoughts 
will,  or  defigns,  having  willed  what  he  wills  from  all  eternity.  * 
IMPALPABLE,  any  thing  whofe  parts  are  fo  minute,  as  tobe 
imperceptible  to  the  fenfes,  particularly  that  of  feeling. 

IMPANELLING,  in  law,  fignifies  the  writing  down,  or 
entering  into  a  parchment,  lid,  or  fchedule,  the  names  of  a  jury 
fummoned  by  the  fheriff  to  appear  for  fuch  public  fervices  as  juries 
are  employed  in. 

IMPARLANCE,  in  law,  a  petition  in  court  for  a  day  to  con¬ 
fider  or  advife  what  anfwer  the  defendant  fhall  make  to  the  plain¬ 
tiff’s  aCtion  ;  and  is  the  continuance  of  the  caufe  till  another  day 
or  a  longer  time  given  by  the  court. 

An  imparlance  is  general  orfpecial ;  general  is,  when  it  is  entered 
in  general  terms,  without  any  fpecial  claufe  therein  ;  fpecial  is 
where  the  defendant  delires  a  further  day  to  anfwer.  And  this  laft 
imparlance  is  of  ufe  to  plead  fome  matters,  which  cannot  be  pleaded 
after  a  general  imparlance. 

It  is  faid,  that  imparlance  was  formerly  from  day  to  day,  but  now 
it  is  from  one  term,  to  another.  In  cafe  the  plaintiff  amends  his 
declaration  after  the  fame  is  delivered  or  filed,  the  defendant  may, 
in  courfe,  imparl  to  the  next  term  afterwards,  unlefs  the  plaintiff 
pays  cods  ;  but  if  he  does,  and  they  are  accepted,  the  defendant 
may  not  have  an  imparlance.  Likewife,  the  not  delivering  a  decla¬ 
ration  in  time,  is  fometimes  the  caufe  of  imparlance;  and  when 
the  plaintiff  declares,  yet  does  not  proceed  in  three  terms  after,  in 
fuch  cafe  the  defendant  may  imparl  to  the  next  fucceeding  term. 
But  there  are  divers  cafes  wherein  imparlances  are  not  to  be  given  ; 
as  where  a  perfon  is  fued  by  an  attorney,  or  any  other  privileged 
perfon  of  the  court  in  an  affize,  one  may  not  imparl,  except  good 
caufe  be  given,  nor  fhall  there  be  imparlance  in  aCtion  of  fpecial 
claufum  fregit,  See. 

IMPEACHMENT,  from  the  Latin  impetere,  to  fet  upon,  or 
attack  ;  or  rather  from  the  French,  empeeber,  to  hinder,  in  law,  is 
the  accufation  and  profecution  of  a  perfon  for  treafon,  or  other 
crimes  and  mifdemeanors.  Any  member  of  the  lower  houfe  of 
parliament  may  impeach  any  one  belonging  either  to  that  body,  or 
the  houfe  of  lords.  The  method  of  proceeding  is  to  exhibit  articles 
on  the  bfehalf  of  the  commons,  by  whom  managers  are  appointed 
to  make  good  their  charge.  Thefe  articles  are  carried  to  the  lords, 
by  whom  every  perfon  impeached  by  the  commons  is  tried  ;  and  if 
they  find  him  guilty,  no  pardon  under  the  great  feal  can  be  pleaded 
to  fuch  an  impeachment .  A  commoner  cannot,  however,  be  im¬ 
peached  before  the  lords  for  any  capital  offence,  tut  only  for  high 
mifdemeanors. 

Impeachment  5/w^,  a  reftraint  from  committing  of  wade 
upon  lands  and  tenements  ;  or  a  demand  of  recompence  for  wade 
made  by  a  tenant  who  has  but  a  limited  edate  in  the  land  granted. 

He  that  hath  aleafe  without  impeachment  of  wajle,  hath  by  that  a 
property  or  intereff  given  him  in  the  houfes  and  trees,  and  may. 
make  wade  in  them  without  being  called  to  an  account  for  it. 

IMPECCABILITY,  the  ftate  of  a  perfon  who  cannot  fin  :  or 
a  grace,  privilege,  or  principle,  which  puts  him  out  of  a  poffibility 
of  finning.  The  fummit  of  perfe&ion. 

This  term  is  peculiarly  applied  by  the  fchoolmen  to  God,  to  Jefus 
Chriff,  and  to  the  bleffed  in  heaven. 

IMPEDIMENTS,  inlaw,  are  fuch  hindrances  as  put  a  don  or 
day  to  a  perfon’s  feeking  for  his  right  by  due  courfe  of  law. 

Perfons  under  impediments,  are  thofe  under  age,  or  coverture,  non 
compos  mentis,  in  prifon,  beyond  fea,  &c.  who,  by  a  faving  in  our 
laws,  have  time  to  claim,  and  profecute  their  rights,  after  the  im¬ 
pediments  are  removed,  in  cafe  of  fines  levied,  &c. 

IMPENETRABILITY,  a  quality  whereby  a  thing  becomes 
unable  to  be  pierced  or  penetrated ;  or  that  property  of  body  where¬ 
by  it  fo  fills  up  a  certain  fpace,  as  that  there  is  no  room  in  it  for 
any  other  body. 

IMPENITENCE,  a  hardnefs  cf  heart,  which  makes  a  perfon 
perfevere  in  vice,  and  prevents  his  repentance. 

IMPERATIVE,  in  grammar,  the  commanding  mood.  See 
Sydem. 

IMPERFECT  plants,  among  botanids,  are  fuch  as  really  want 
flower  and  feed,  or  are  fuppofed  to  want  them. 

Imperfect  tenfe,  in  grammar,  fignifies  an  indefinite  time  be¬ 
tween  the  prefent  and  the  part  ;  or  it  denotes  the  thing  to  be  at  that 
time  prefent,  and  not  quite  finifhed  ;  as  feribebam,  I  was  waiting  j 
he  was  riling,  See.  Confult  Sydem,  p.  1080. 

IMPERIAL,  fomething  belonging  to  an  emperor,  or  empire  ; 
as  imperial  crown,  imperial  chamber,  imperial  diet,  &c.  Imperial 
cities,  in  Germany,  are  thofe  which  own  no  other  head  but  the  em¬ 
peror.  They  are  a  kind  of  little  commonwealths  ;  the  chief  magi- 
flrate  whereof  does  homage  to  the  emperor,  and  pays  him  the 
Roman  month  ;  but  in  other  refpe&s,  and  in  the  adminiftration  of 
judice,  the  magiflrate  is  fovereign.  Imperial  diet,  is  a  convention 
of  all  the  dates  of  the  empire.  It  is  divided  into  three  colleges. 
Each  principality  has  a  voice  ;  but  all  the  prelates  have  but  two 
voices ;  and  all  the  counts  but  four.  Though  the  three  colleges 
agree,  yet  the  emperor  has  a  negative  voice. 

Imperial  table,  an  inftrument  made  of  brafs,  with  a  bbx  and 
needle  flaff,  &c.  ufed  in  meafuring  land. 

IMPERSONAL  verb,  in  grammar,  is  a  verb  ufed  only  in  the 
third  perfon  Angular  ;  as  oportet ,  licet,  See. 

IMPERVIOUS,  a  thing  not  to  be  pervaded,  or  palled  through ; 
either  by  reafon  of  the  clofenefs  of  it’s  pores,  or  the  particular  con¬ 
figuration  of  it’s  parts. 

IMPETIGO,  in  medicine,  an  extreme  roughnefs  and  foulnefsof 
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the  {kin,  attended  with  an  itching,  and  plentiful  fcurf.  See  this 
further  illuftrated  in  the  article  Leprosy. 

Dr.  Cullen  ranks  the  impetiginous  difeafes  as  an  order  of  the  clafs 
called  cachexia ,  and  defines  the  impetigines  to  be  thofe  diforders  from 
a  general  bad  habit,  manifefting  themfelves  principally  by  disfigur¬ 
ing  the  fkin,  and  other  external  parts  of  the  body.  The  itch,  &c, 
though  affecting  the  {kin,  yet  not  being  connedted  neceffarily  with 
the  habit,  Dr.  Cullen  places  in  the  clafs  locales. 

IMPETRATION,  in  law',  the  obtaining  any  thing  by  requeft 
or  prayer  ;  but  in  our  old  ftatutes,  it  is  taken  for  the  pre-obtaining 
of  church 'benefices  in  this  realm,  from  the  court  of  Rome,  which 
lie  in  the  difpofition  and  gift  of  the  king  and  other  lay-patrons  of 

this  land.  . 

IMPETUS,  in  mechanics,  the  force  with  which  one  body  im¬ 
pels  or  firikes  another.  See  Momentum,  Gunnery,  &c. 
r  IMPING,  in  falconry,  the  infertinga  feather  in  the  wing  of  an 
hawk,  in  the  place  of  one  that  is  broken. 

IMPLEAD,  to  fue,  or  profecute  by  courfe  of  law. 

IMPLEMENTS,  are  all  things  neceffary  for  a  trade,  or  the  fur¬ 
niture  of  an  houfhold  ;  in  which  fenfe  it  is  frequently  ufed  in  wills, 
conveyances  of  moveables,  &e. 

IMPLICATION,  in  law,  is  where  the  law  doth  imply  fome 
thing  that  is  not  declared  between  parties,  in  their  deeds  and  agree¬ 
ments  :  and  when  our  law  giveth  any  thing  to  a  man,  it  giveth  im¬ 
plicitly  whatever  is  neceffary  for  the  enjoying  the  fame.  The  want 
of  words  may  be  helped  in  fome  cafes  by  implication ;  and  fo  one 
word  or  thing,  or  one  eftate  given,  {hall  be  implied  by  another:  and 
there  is  an  implication  in  wills  and  devifes  of  lands,  whereby  eftates 
are  gained.  ( 

IMPLICIT,  (from  in,  and pltco,  I  fold)  fomething  tacitly  com- 
prifed,  or  underftood  ;  that  is,  contained  in  a  difcourfe,  claufe,  or 
proportion,  not  in  exprefs  terms,  but  only  by  induction  and  confe- 

quence.  _  . 

IMPORTATION,  the  a£f  of  importing  or  bringing  merchandize 
from  foreign  countries,  in  contradiftindlion  to  Exportation. 

Some  of  the  principal  ftatutes  relating  to  the  importation  of  mer¬ 
chandize,  are  12  Car.  II.  c.  4. — 12  Car.  II.  c.  19. — 14  Car.  II. 
C.  a. — 4.  and  5  W.  and  M.  c.  5. — 6  W.  and  M.  c.  1. — 7  and  8 
W.  and  M.  c.  28.  _  ' 

Concerning  goods  prohibited  from  being  imported,  fee  flat.  3. 
Edw.IV.  c.  4. — 1  Rich.  III.  c.  12. — 13  and  14.  Car.  II.  c.  13. — 
18  Car.  II.  c.  32. — 9  and  xoW.  III. — 21  Geo.  it. — 1  Ann. 

C'  IMPOSITION  of  hands ,  an  ecclefiaftical  a£tion,  by  which  a 
biftioplays  his  hand  on  the  head  of  a  perfon,  in  ordination,  confir¬ 
mation,  or  In  uttering  a  bleffmg.  This  pradtice  is  alfo  frequently 
obferved  by  the  Diffenters  at  the  ordination  of  their  minifters,  when 
all  the  minifters  prefent  place  their  hands  on  the  head  of  him  whom 
they  are  ordaining,  while  one  of  them  prays  for  a  bleffmg  on  him 
and  his  future  labours. 

Impofition  of  hands,  w'as  a  Jewifh  ceremony,  introduced,  not  by 
any  divine  authority,  but  by  cuftom  :  it  being  the  pradlice  among 
thofe  people,  whenever  they  prayed  to  God  for  any  perfon,  to  lay 
their  hands  on  his  head. 

1  Our  Saviour  obferved  the  fame  cuftom,  both  when  he  conferred 
his  bleffmg  on  children,  and  when  he  cured  the  fick  ;  adding  prayer 
to  the  ceremony.  The  apoftles  likewife  laid  hands  on  thofe  upon 
whom  they  beftowed  the  Holy  Ghoft.  The  priefts  obferved  the  fame 
cuftom  when  any  one  was  received  into  their  body.  And  the  apof¬ 
tles  themfelves  underwent  the  impofition  of  hands  afrefti,  every  time 
they  entered  upon  any  new  defign.  In  the  ancient  church,  impoji- 
tion  of  hands  was  even  pra&ifed  on  perfons  when  they  married  ; 
which  cuftom  the  Abyffinians  ftill  obferve. 

But  this  term,  which  in  it’s  original  fignification,  is  general,  is 
now  reftrained,  by  cuftom,  to  that  impofition  which  is  pradlifed  at 
ordination. 

IMPOSSIBLE,  that  which  is  not  poffible,  or  which  cannot  be 
done  or  effected.  A  propofition  is  faid  to  be  impofftble,  when  it  con¬ 
tains  two  ideas  which  mutually  deftroy  each  other,  and  which  can 
neither  be  conceived,  nor  united  together  in  the  mind. 

Thus  it  is  impofftble,  that  a  circle  fhould  be  a  fquare;  becaufe  we 
conceive  clearly,  that  fquarenefs  and  roundnefs  deftroy  each  other 
by  the  contrariety  of  their  figure. 

There  are  two  kinds  of  impoffibilities,  phyfcal  and  moral. 

Phyftcal  Impossibility,  is  that  which  is  contrary  to  the  laws  of 
nature. 

A  thing  is  morally  impossible,  when  of  it’s  own  nature  it  is  pof¬ 
fible,  but  yet  is  attended  with  fuch  difficulties,  as  that,  all  things 
confidered,  it  appears  impofftble.  Thus  it  is  morally  impofftble,  that 
all  men  fhould  be  virtuous ;  or  that  a  man  fhould  throw  the  fame 
number  with  three  dice  a  hundred  times  fuccefllvely.  But  with 
greater  propriety  a  thing  is  faid  to  be  morally  impofftble,  when  it  is 
repugnant  to  good  fenfe  and  decency,  or  contrary  to  the  laws  of 
human  nature  :  thus  the  lawyers  fay,  Omneturpe  ejl  imp  off  bile  ;  thofe 
conditions  are  impofftble,  therefore,  which  fenfe  and  decorum  do  not 
allow  to  be  performed,  though  in  themfelves  very  poffible  to  thofe 
who  have  no  regard  to  good  fenfe,  &c. 

A  thing  which  is  impofftble  in  law,  is  the  fame  with  a  thing  im- 
pofftblt  in  nature :  and  if  any  thing  in  a  bond  or  deed  be  impofftble  to 
be  done,  fuch  deed,  &c.  is  void.  21  Car.  I.  B.  R. 

IMPOST,  (from  impono,  I  impofe,)  in  law,  properly  denotes 
the  tribute  or  tax  appointed  by  a  fovercign  to  be  paid  for  fuch  mer¬ 
chandize  as  is  brought  into  any  haven  in  his  dominions  from  foreign 
nations. 

IMPOSTHUME,  by  corruption  from  impoflem  and  apojlem,  ab- 
fcefs,  a  colledtion  of  matter,  or  pus,  in  any  part  of  the  body,  either 
owing  to  an  obftrudtionof  the  fluids  in  that  part,  which  makes  them 
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change  into  fuch  matter;  or  to  a  tranflation  of  it  from  fome  other 
part  where  it  was  generated.  See  article  Abscess. 

IMPOSTORS,  religious,  are  fuch  as  falfely  pretend  to  an  extra¬ 
ordinary  commiffion  from  heaven,  fuch  as  Mahomet,  See,  and  who 
terrify  and  abufe  the  people  with  falfe  denunciations  of  judgments. 
Thefe  are  nunifhable  in  the  temporal  courts  with  fine,  imprifon; 
ment,  and  infamous  corporal  puniftiment. 

IMPOSTS,  in  architedlure,  the  capitals  of  pillars,  or  pilafters, 
which  fupport  arches.  See  Plate  tgq,fig.  40,  E. 

P  in  fig.  40,  reprefents  an  impojl  made  open  or  flat  in  the  middle, 
and  bounded  by  fillets  or  ogee.  This  kind  of  impojl  is  faid  to  be  the 
invention  of  lord  Burlington,  and  is  by  many  called  a  Burlington  im¬ 
pojl.  It  is  enriched  with  a  guloic,  or  bands  forming  circles,  and  in¬ 
terfering  each  other  :  when  there  are  two  rows,  it  is  called  a  double 
guloic. 

The  following  rules  are  given  by  fame  modern  authors  for  divi¬ 
ding  the  impofls  of  arches  :  in  the  Tufcan  impojls,  the  fafeia  hath  3 
parts,  the  ogee  i,  the  fillet  the  corolla  3,  and  the  band  1 1.  For 
the  projections,  the  fafeia  a,  the  ogee  2  parts,  corona  3,  and  the 
whole  3  a. 

In  the  Doric,  the  frieze  2,  fillet  £,  aftragal  |,  cyma  recta 2|, 
fillet  |,  corona  2,  ogee  1,  For  the  projections,  fillet  \,  aftragal  1, 
corona  2 \,  and  the  whole  3^. 

In  the  Ionic,  fillet  cyma  4,  ovolo  1  f,  corona  i*,  ogee  r. 
For  the  projections,  cyma  i  a,  corona  2 the  whole  3 \. 

In  the  Corinthian,  the  frieze  i|,  fillet  f,  aftragal  a,  cyma  a|, 
ovolo  1,  corona  I  \,  ogee  1.  For  the  projections,  fillet  4,  aftragal 
\ ,  cyma  1  corona  2  |,  the  whole  3  |. 

In  the  Compofite,  frieze  2,  fillet  a,  aftragal  f,  ovolo  1,  cyma 
1  j,  corona  1  \i  ogee  1.  For  the  projections,  fillet  |,  aftragal  f, 
ovolo  j  A,  cyma  2  a,  corona  2  A,  the  whole  3A. 

IMPOTENCE,  or  Impotency,  derived  from  the  prepofition 
in,  taken  privatively,  and  potentia,  poiver,  a  want  o  fftrength,  powrer, 
or  means,  to  perform  any  thing. 

Divines  and  philofophers  diltinguifh  two  kinds  of  impotency ,  natu¬ 
ral  and  moral.  The  firft  is  want  of  fome  phyfical  principle  necef¬ 
fary  to  an  aCtion  ;  or  it  is  where  a  being  is  abfolutely  defective,  or 
not  free,  and  at  liberty  to  aCt :  the  fecond  only  imports  a  great  dif¬ 
ficulty  ;  as  a  ftrong  habit  to  the  contrary  ;  a  violent  paffion,  incli¬ 
nation,  or  the  like. 

Impotency  is  more  particularly  ufed  for  a  natural  inability  to  coi¬ 
tion.  In  this  fenfe,  impotency  is  defined  an  inability  or  infufficiency 
in  the  male  to  impregnate  the  female.  We  have  inftancesof  unfit- 
nefs  for  generation  in  men,  by  an  impediment  to  the  ejection  of  the 
femen  in  coition,  from  a  wrong  direction,  which  the  orifices  of  the 
veru-montanum  got,  whereby  the  feed  was  thrown  into  the  bladder. 
Mr.  Petit  cured  one  patient  under  fuch  a  difficulty  of  emiflion,  by 
making  an  incifion  like  to  that  commonly  made  in  the  great  opera¬ 
tion  for  theftone. 

Impotence  may  be  caufed  by  various  accidents, but  moft  frequently 
takes  it’s  rife  from  early  and  immoderate  venery  ;  and  often  from 
the  venereal  difeafe. 

Impotency  is  a  canonical  difability,  to  avoid  marriage  in  the  fpiri- 
tual  court.  The  marriage  is  not  void  ab  initio,  but  voidable  only 
byfentence  of  feparation,  during  the  life  of  the  parties. 

IMPRECATION,  (derived  from  in,  and  precor,  I  pray,)  a.  curfe, 
or  wifh  that  fome  evil  may  befal  any  one. 

The  ancients  had  their  goddeffes  called  Imprecations,  in  Latin, 
Dir  a,  i.  e.  Deorurn  ira,  who  were  fuppofed  to  be  the  executioners 
of  evil  confciences.  They  Were  called  Dira  in  heaven.  Furies  on 
earth,  and  Eumenides  in  hell. 

IMPREGNATION,  the  emiflion  of  the  feed  of  the  male  in  coi¬ 
tion,  by  which  the  female  conceives,  or  becomes  with  young.  See 
more  on  this  in  article  Generation. 

Impregnation  is  alfo  figuratively  ufed  in  pharmacy,  when  dL 
liquor  imbibes  the  particles  of  fome  other  body.  Thus  a  menftruum 
is  faid  to  be  impregnated  with  a  body  diffolved  in  it,  as  much  as  it’s 
pores  are  able  to  receive. 

IMPRESSING  feamen.  How  allowable  foever  this  method  of 
manning  the  navy  may  appear  from  the  ftatutes,  it  isneverthelefsto 
be  confidered  as  only  defenfible  from  public  neceflity,  to  which  all 
private confiderations  mull  give  way. 

The  following  perfons  are  exempted  from  being  impreffed :  Ap¬ 
prentices  for  three  years;  the  mafter,  mate,  and  carpenter,  and  one 
man  for  every  100  tons,  of  veffels  employed  in  the  coal-trade  ;  all 
under  18  years  of  age,  and  above  55  ;  foreigners  in  merchant-fhips 
and  privateers  :  landmen  betaking  themfelves  to  fea  for  two  years ; 
feamen  in  the  Greenland  filhery,  and  harpooners  employed  during 
the  interval  of  the  fifhing  feafon  in  the  coal  trade,  and  giving  fecu- 
rity  to  go  to  the  fifhing  next  feafon. 

IMPRESSION,  in  philofophy,  is  applied  to  the  fpecies  of  ob¬ 
jects,  which  are  fuppofed  to  make  fome  mark  or  impreffion  on  the 
lenfes,  the  mind,  and  the  memory. 

The  Peripatetics  tell  us,  that  bodies  emit  fpecies  refembling  them, 
which  fpecies  are  conveyed  by  the  exterior  fenfes  to  the  common  fen- 
fory  :  thefe  impreffed  fpecies,  being  material  and  fenfible,  they  fay, 
are  rendered  intelligible  by  the  active  intellect ;  and,  when  thus  fpi- 
ritualized,  are  called  ex prefiions,  or  exprefs  fpecies ,  as  being  exprefted 
from  the  others. 

Impression  alfo  denotes  the  edition  of  a  book,  regarding  the 
mechanical  part  only ;  whereas  edition,  befides  this,  takes  in  the 
care  of  the  editor,  who  corrected  or  augmented  the  copy,  adding 
notes,  &c.  to  render  the  work  more  ufeful.  See  Editor. 

IMPRISONMENT,  the  ftate  of  a  perfon  reftrained  of  his  li¬ 
berty,  and  detained  under  the  cuftody  of  another. 

No  perfon  is  to  be  imprifoned  but  as  the  law  directs,  either  by  the 
command  or  order  of  a  court  of  record,  or  by  lawful  warrant ;  or  the 
king’s  procefs,  on  which  one  may  be  lawfully  detained.  And  at 
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common  law,  a  perfon  could  not  be  imprifoncd  unlefe  he  were 
guilty  of  Come  force  and  violence,  for  which  his  bodv  was  fubjecft  to 
imprjonment ,  as  one  of  the  higheft  executions.  Where  the  law 
gives  power  to  imprifon,  in  fuch  cafe  it  is  juffifiable,  provided  he 
that  does  it  in  purfuance  of  a  ftatute,  exadllv  purfues  the  ftatute  in 
the  manner  of  doing  it,  for  othervvife  it  will  be  deemed  falfe  impri- 
fonment,  and  in  confcquence  it  is  unjuftifiable.  Every  warrant  of 
commitment  for  imprisoning  a  perfon,  ought  to  run,  “  Till  deli¬ 
vered  by  duecourfe  oflaw,”  and  not  “  Until  farther  order ;”  which 
has  been  held  ill,  and  thus  it  is  alfo,  where  one  is  imprifoned  on  a 
warrant  not  mentioning  any  caufe  for  which  he  is  committed. 

A  perfon  being  fent  to  prifon  by  a  warrant  from  afecretary  of  ftate, 
without  affigning  any  caufe,  &c.it  was  adjudged,  that  he  ought  to 
be  difeharged  for  that  reafon.  Perfons  may  alfo,  by  bail  or  habeas 
corpus,  be  difeharged  fVom  their  imprjonment  in  any  cafe  bailable. 
See  the  articles  Habeas  Corpus,  Bail,  Prison,  Prisoner, 
and  Gaol. 

IMPROPRIATION,  a  parfonage  or  ecclefiaftical  living,  the 
profits  of  w'hich  are  in  the  hands  of  a  layman  ;  in  W'hich  fenfe,  it 
llands  diffinguifhed  from  appropriation ,  W'hich  is  where  the  profits  of 
a  benefice  are  in  the  hands  of  a  bifhop,  college,  &c.  though  thefe 
terms  are  now  often  ufed  promifcuoufly.  There  are  Paid  to  be  3845 
impropriations  in  England.  See  Appropriation. 

IMPULSE,  or  Impulsive  force,  according  to  Philofophy,  the 
aiftion  of  the  body  which  impels  or  pufhes  another. 

IMPURITY,  in  the  Mofaic  law,  was  contracted  by  various 
means.  Some  were  voluntary,  as  the  touching  of  a  dead  body,  or 
of  any  animal  that  died  of  itfelf,  or  of  any  creeping  things,  or  un¬ 
clean  creature  ;  or  the  touching  things  holy  by  one  w'ho  was  not 
clean,  or  was  not  a  pried  ;  or  touching  perfons  under  impure  circum- 
flances.  Other  kinds  of  impurity  were  of  an  involuntary  nature. 
See  them,  w'ith  the  kind  of  purification  preferibed  for  each  fpecies 
of  pollution,  in  Numb.  xix.  11.  14.  Lev.  xi.  24.43.  xii.  123.  45. 
xv.  25. 

The  impurities,  mentioned  by  Mofes  w'ith  fuch  care  and  accuracy, 
were  only  figures  of  other  more  important  impurities,  fuch  as  the  fins 
and  iniquities  committed  againft  God,  or  faults  committed  againft 
our  neighbour.  The  faints  and  prophets  of  the  OldTeffamcnt  w'ere 
fenfibleof  this;  and  our  Saviour,  in  the  gofpel,  has  flrongly  incul¬ 
cated,  that  they  are  not  outw  ard  and  corporeal  pollutions  which  ren¬ 
der  us  unacceptable  to  God,  but  fuch  inward  pollutions  as  infect  the 
foul,  and  are  violations  of  j ufbice,  mercy,  and  truth. 

IMPUTATION,  a  term  much  ufed  among  divines,  fometimes 
in  a  good,  and  fometimes  in  an  ill  fenfe  :  in  the  latter,  it  is  ufed  to 
fignify  the  charging  the  fin  to  the  account  of  one,  which  was  com¬ 
mitted  by  another. 

Imputation,  ufed  in  a  good  fenfe,  fignifies  the  charging  of  an¬ 
other’s  juftice,  or  merit.  Thus  the  righteoufnefs  of  Jefus  Chriftis 
faid  to  be  imputed  to  us  ;  his  merits,  and  the  price  of  his  fufferings, 
being  applied  to  us. 

IN,  in  the  manege.  To  put  a  horfe  in,  is  an  expreffion  that  fig¬ 
nifies  to  breed  and  drefs  him,  by  putting  him  right  upon  the  hand 
and  the  heels. 

In,  in  the  fea-language,  denotes  the  {fate  of  any  of  a  (hip’s  fails, 
W’hen  they  are  furled  or  flowed  :  it  is  ufed  in  oppofition  to  out, 
which  implies  that  they  are  fet,  or  extended  to  aflift  the  (hip’s 
courfe. 

INADEQUATE  idea,  or  notion,  is  a  partial  or  incomplete  re- 
prefentation  of  any  thing  to  the  mind. 

INALIENABLE,  that  which  cannot  be  legally  alienated ormade 
over  to  another.  Thus  the  dominions  of  the  king,  the  revenues  of 
the  church,  the  eftates  of  a  minor,  &c.  are  inalienable ,  otherwife 
than  with  a  referve  of  the  right  of  redemption. 

INANIMATE,  an  appellation  given  to  a  body  that  has  either 
loft  it’s  foul,  or  that  is  of  a  nature  incapable  of  having  any. 

INANI 1  ION,  a  term  in  phyfic,  fignifying  emptinefs;  or  the 
ftate  of  the  ftomach,  when  it  is  empty,  and  needs  food. 

INANI  JHY,  the  fchool  term  for  emptinefs  or  abfolute  vacuity, 
and  implies  the  abfence  of  all  body  and  matter  w'hatfoever,  fo  that 
nothing  remains  but  mere  fpace. 

INARTICULATE,  an  epithet  applied  to  fuch  founds,  fyllables, 
or  w'ords,  as  are  not  pronounced  diftinctly. 

INAUGURATION,  the  coronation  of  an  emperor  or  king,  or 
theconfecration  of  a  prelate:  fo  called  from  the  ceremonies  ufed  by 
the  Romans,  when  they  were  received  into  the  college  of  augurs. 
See  Coronation,  Consecration,  &c. 

INCA,  or  \  nca,  a  name  given  by  the  natives  of  Peru  to  their 
xings,  and  the  princes  of  the  blood.  Pedro  de  Ciecp,  in  his  Chro¬ 
nicle  of  Peru,  gives  the  origin  of  the  incas,  and  fays,  that  that  coun¬ 
try  w'as,  fora  long  time,  the  theatre  of  all  manner  of  crimes,  of  war, 
diffenlion,  and  the  moll  dreadful  diforders,  till  at  laft  two  brothers 
appeared,  one  of  whom  was  called  Manco  Capac  ;  of  this  perfon, 
the  Peruvians  relate  many'  wonderful  (lories.  He  built  the  city  of 
Cufco,  made  laws,  eftabiiftied  order  and  harmony  by  his  wife  regu¬ 
lations,  and  he  and  his  defendants  took  the  name  of  inca,  which 
fignifies  king  or  great  lord.  T.  hefe  incas  became  fo  powerful,  that 
they  rendered  themfelves  mafters  of  all  the  country  from  Pafto  to 
Chili,  and  from  the  river  Maule  on  the  fouth,  to  the  river  Augaf- 
mago  on  the  north  ;  thefe  two  rivers  forming  the  bounds  of  their 
empire,  which  extended  above  thirteen  hundred  leagues  in  length. 
Phis  they  enjoyed  till  the  divifions  between  inca  Guafcar  and  Ata- 
balipa,  which  the  Spaniards  laying  hold  of,  made  themfelves  mafters 
of  the  country,  and  deftroyed  the  empire  of  the  incas. 

INCALESCENCE,  the  growing  hot  of  any  thing  by  motion 
and  friction,  or  as  quick-lime  does  by  pouring  water  on  it. 

INCANTATION,  denotes  certain  ceremonies,  accompanied 
with  a  formula  of  words,  and  fuppofed  to  be  capable  of  railing  de¬ 
vils,  fpirits,  &c. 
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INCAPACITY,  in  the  canon-law,  is  of  two  kinds:  1.  The 
want  of  a  difpenfation  forage  in  a  minor,  for  legitimation  in  a  baf- 
tard,  and  the  like  :  this  renders  the  provifion  of  a  benefice  void  in 
it’s  original.  2.  Crimes  and  heinous  offences,  which  annul  provi. 
fions  at  firft  valid. 

INCARNATION,  in  theology,  the  act  whereby  the  fecond 
perfon  of  the  Holy  Trinity  alfumed  the  human  nature,  viz.  a  true 
body  and  reafonable  foul,  in  order  to  accomplifh  the  redemption  of 
fallen  mankind.  See  Trinity  and  Redemption. 

This  fundamental  doctrine  ofChriftianity  is  verv  exprefsly  taught 
in  Scripture:  thus,  in  Gal.  iv.  4.  itisfaid,  “God  fent  forth  his 
fon,  made  of  a  woman  :”  and  ijohniv.  14.  “  And  we  have  feen 

and  do  teftify,  that  the  Father  fent  the  Son  to  be  theSaviour  of  the 
w'orld.” 

The  generation  of  Chrift  w’as  miraculous,  he  being  conceived  by 
the  power  of  the  Holy  Ghoft,  and  born  of  the  Virgin  Mary  ;  from 
the  time  of  whofe  blcfled  nativity,  the  Chriftian  zera  commences. 
See  the  article  Epocha. 

INCARNATIVES,  in  furgery,  medicines  which  aflift  nature 
in  filling  up  wounds  or  ulcers  with  flefti :  or  rather  remove  the  ob- 
(tructions  thereto.  See  the  article  Vulnerary. 

Internal  incarnalives  are  aliments  which  fupply  a  balfamic  chyle, 
and  confequently  generate  flefh,  and  produce  a  full  or  plump  habit. 

INCENDIARY,  in  law,  is  applied  to  one  who  is  guilty  of  ma- 
licioufly  fetting  fire  to  another’s  dwelling-houfe,  and  all  outhoufes 
that  are  parcel  thereof,  though  not  contiguous  to  it,  nor  under  the 
fame  roof,  as  barns  and  (fables.  A  bare  intent,  or  attempt  to  do 
this,  by  aftually  fetting  fire  to  a  hopfe,  unlefs  it  abfolutely  burns, 
does  not  fall  w'lthin  the  defeription  of  incendit  et  csmbujjit.  But  the 
burning  and  confuming  of  any  part  is  fufficient,  though  the  fire  be 
afterwards  extinguifhed.  It  mult  be  a  malicious  burning, otherwife 
it  is  only  a  trefpafs.  "I  his  offence  is  called  arfon  in  our  latv,  and  is 
punifhed  as  felony'. 

INCENSE,  from  incenfum,  q.  d.  burnt ;  as  taking  the  effect  for 
the  thing  itfelf ;  an  aromatic,  odoriferous  refin;  otherwife  called 
b  rankin cense,  w'hich  was  common  in  the  ancient  Jewifh  church. 

INCEPTIVE,  a  word  ufed  by  Dr.  Wallis  to  exprefs  fuch  mo¬ 
ments,  or  firft  principles,  which,  though  of  no  magnitude  them¬ 
felves,  are  yet  capable  of  producing  fuch  as  are.  See  Infinite, 
and  Indivisible. 


INCES  1 ,  the  crime  of  venereal  commerce  between  perfons  who 
are  related  in  a  degree  prohibited  marriage  by  the  law's  of  the  coun¬ 
try. 


Some  are  of  opinion^that  marriage  ought  to  be  permitted  between 
kinsfolks,  to  the  end  that  the  affedtion,  fo  neceflary  in  marriage, 
might  be  heightened  by  this  double  tie  ;  and  yet  the  rules  of  the 
church  have  formerly  extended  this  prohibition  even  tothefeventh 
degree,  but  time  has  now  brought  it  down  to  the  third  or  fourth 
degree.  See  more  on  this  in  article  Marriage. 

Moft  nations  look  on  incejl  with  horror,  Perfia  and  Egypt  alone 
excepted.  In  the  hiftory  of  the  ancient  kings  of  thofe  countries,  wre 
meet  w'ith  inftances  of  the  brother’s  marrying  the  fiftcr:  the  reafon 
was,  becaufethey  thought  it  too  mean  tojoin  in  alliance  with  their 
own  fubjects :  and  ftill  more  fo,  to  have  married  into  any  foreign 
family. 

Incest,  fpiritual,  is  a  crime  committed  in  like  manner  between . 
perfons  w  ho  have  a  fpiritual  alliance  by  means  of  baptifm  or  confir¬ 
mation. 


Spiritual  incejl  is  alfo  underftood  of  a  vicar,  or  other  beneficiary, 
who  enjoys  both  the  mother  and  the  daughter,  that  is,  holds  two 
benefices,  the  one  w'hereof  depends  upon  the  collation  of  the  other. 
Such  a  fpiritual  incejl  renders  both  the  one  and  the  other  of  thefe 
benefices  vacant. 

INCH,  a  w'ell  know-n  meafure  of  length  ;  being  the  tvvelth  part 
of  a  foot,  and  equal  to  three  barley  corns  in  length.  See  Foot 
and  Measure. 


INCHOATIVE,  implies  the  beginning  of  a  thing  or  action. 
Inchoative  verbs  have  Jco  or fcor  added  to  their  primitives  ;  as  augefet 
from  augeo,  calefco  from  caleo,  irajeor  from  ira,  &c. 

INCIDENCE,  in  mechanics,  exprefies  the  direction  in  which 
one  body  ftrikes  on  another;  otherwife  called  Inclination. 

INCIDENT,  in  a  general  fenfe,  denotes  an  event,  or  a  particu¬ 
lar  circumflance  of  fome  event. 


Incident,  in  law',  fomething  that  infeparably  belongs  to  an¬ 
other  :  thus  a  court  baron  is  incident  to  a  manor. 

Incident,  in  poetry.  See  the  article  Episode. 

INC1SORII  inferiores  Cowperi,  are  mufcles  which  arifefrom  the 
alveoli  of  the  lateral  ineijores  of  the  lower  jaw,  and  are  inferted  into 
the  middle  of  the  (tm\- orbicularis  of  the  lower  lip.  Incijorii  late- 
rales ,  are  a  fort  of  biceps  mufelcs,  which  unite  into  one  at  their 
lower  end  :  they  arife  from  the  os  maxillare,  below  the  middle  ten¬ 
don  of  the  orbicularis  palpebrarum,  and  below  the  edge  of  the  orbit  in 
the  os  maxillare,  near  the  union  of  this  bone  with  the  os  mala: ;  thefe 
two  portions  (on  each  fide)  unite  about  the  lateral  dentes  incijorii. 
Incijorii  medii,  alfo  called  incijorii  minores  Coupe >  i,  or  ineijores  mi- 
nores  fuperiqres,  are  two  fmall  fhort  mufcles  fituated  near  each  other 
below  the  Jeptum  narium  ;  they  rife  from  the  os  maxillare,  on  the  al¬ 
veoli  of  the  firft  ineijores,  and  are  inferted  into  the  middle  and  upper 
part  of  the  upper  lip. 

INCLIN  ATION,  in  refpcdl  to  medicine  and  chemiftry.  See 
the  article  Decantation. 

Inclination,  in  phyfics,  the  mutual  approach  or  tendency  of 
two  bodies  toward  one  another. 

Inclination  of  a  right  line  to  a  plane,  is  the  acute  angle,  which 
fuch  a  right  line  makes  with  another  right  line  drawn  in  the  plane  ■ 
through  the  point  where  the  inclined  line  interfects  it,  and  through 
the  point  where  it  is  alfo  cut  by  a  perpendicular  drawn-  from  any 
point  of  the  inclined  lines. 

Inclination 
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Inclination  of  meridians,  in  dialling,  the  angle  that  the  hour¬ 
line  on  the  globe,  which  is  perpendicular  to  the  dial-plane,  makes 
with  the  meridian. 

Inclination  of  the  axis  of  the  earth,  is  the  angle  which  it  makes 
with  the  plane  of  the  ecliptic  ;  or  the  angle  between  the  planes  of 
the  equatorand  ecliptic. 

Inclination  of  a  planet,  is  anarch  or  angle  comprehended  be¬ 
tween  the  ecliptic,  and  the  place  of  a  planet  in  his  orbit. 

The  greateft  inclination  of  Saturn,  according  to  Kepler,  is  2°  yJ  \ 
of  Jupiter  i  °  2o' ;  of  Mars  t  °  50'  20'' ;  of  Venus  30  22' ;  of  Mer¬ 
cury  6°  54'.  According  to  de  la  Hire,  the  greateft  declination  of 
Saturn  is  20  33'  30"  ;  of  Jupiter  i°  19'  20"'  ;  of  Mars  i°  51' o" ;  of 
Venus  30  23' 5°  \  of  Mercury  6°  52'  ©".  See  Jupiter,  Mars, 
Mercury,  &c. 

Inclination  of  a  plane,  in  dialling,  is  the  arch  of  a  vertical  cir¬ 
cle,  perpendicular  both  to  the  plane  and  the  horizon,  and  intercep¬ 
ted  between  them. 

To  find  this,  take  a  quadrant,  and  apply  it’s  fide  to  the  fide  of  a 
fquare,  and  apply  the  other  fide  of  yoUr  fquare  to  your  plane  :  if  the 
plumber  fall  parallel  to  the  fide  of  the  fquare;  then  the  lower  fide  of 
the  fquare  ftands  level ;  by  which  draw  an  horizontal  lirie,  whereon 
ere&  a  perpendicular,  and  apply  your  fquare  to  that  perpendicular  ; 
and  if  the  plumbet  falls  parallel  to  the  fide  of  the  fquare,  then  that 
is  alfo  a  level  line,  and  your  plane  ftands  horizontally  :  if  the  plum- 
bet  falls  not  parallel  to  the  fide  of  the  fquare,  then  turn  your  fquare, 
until  it  does  ;  and  draw  an  horizontal  line,  on  which  eredl  a  per¬ 
pendicular,  to  which  apply  your  fquare,  arid  obferve  what  angle 
your  plumbet  makes  on  the  quadrant,  with  the  fide  of  the  fquare  : 
that  is  the  angle  of  the  inclination  of  the  plane.  See  Declinator. 

Inclination  and  Incidence  ate  likewife  held  as  fynonimous 

terms.  - 

INCOGNITO,  a  term  borrowed  from  the  Italians*  ufed  when 
a  perfon  is  in  any  place  where  he  would  not  be  known  ;  but  it  is 
more  particularly  applied  to  princes*  or  great  men,  who  enter  towns, 
or  walk  the  ftreets,  without  their  ordinary  train,  or  the  ufual  marks 
of  their  diftin&ion  and  quality  ;  or  when  they  travel  without  their 
proper  titles.  It  is  often  abbreviated  and  called  incog. 

INCOMBUSTIBLE,  that  which  cannot  be  burnt  orconfurned 
by  fire.  Metals  melt,  ftones  calcine;  and  are  yet  incombujhble. 

INCOMMENSURABLE,  a  term  in  geometry,  ufed  where  two 
lines,  when  compared  to  each  other,  have  no  common  meafure, 
how  fmall  foever,  that  will  exaftly  meafure  them  both.  In  the 
general,  two  quantities  are  faid  to  be  incommenfurable,  when  no  third 
quantity  can  be  found  that  is  an  aliquot  part  of  both ;  or,  when  thofe 
quantities  are  not  to  one  another  as  unity  to  a  rational  number ;  Or 
as  one  rational  number  to  another.  See  Commensurable. 

INCOMPATIBLE*  that  which  cannot  fubfift  with  another 
without  deltroying  it.  Thus  cold  and  heat  are  incompatible  in  the 
fame  fubje£f  ;  the  ftrongeft  overcoming  and  expelling  the  weakeft. 

INCOMPOSITE  numbers,  the  fame  with  prime  numbers. 

INCONTINENCE,  denotes,  in  medicine,  an  inability  in  any 
of  the  organs  to  retain  what  fhould  not  be  difcharged  without  the 
concurrence  of  the  will.  It  mod  frequently  implies  an  involuntary 
difcharge  of  urine,  the  bladder  in  men  being  Sometimes  fo  debili¬ 
tated,  That  it  flows  from  them  involuntarily*  This  may  proceed 
from’a  ftone  in  the  bladder,  or  a  palfy  in  the  fphinder.  In  the 
firft  cafe,  the  only  remedy  is  lithotomy,  or  an  extraction  of  the 
ftone.  Nor  is  lithotomy  infallible  ;  for  that  operation  frequently 
caufes  the  diforder.  Bui,  if  it  proceeds  from  a  wcaknefs  of  the  neck 
of  the  bladder,  ftrengthening  and  nervous  medicines  are  moftlikely 
to  remove  it. 

Incontinence,  in  a  moral  fenfe,  confifts  in  bigamy,  rapes,  fo- 
domy,  or  buggery,  getting  baftards  ;  all  which  are  punifhed  by 
ftatute.  Incontinence  of  priefts  is  punifhable  by  the  ordinary,  by 

imprisonment,  &c.  _ 

INCORPORATION,  the  mixing  the  particles  of  different  bo¬ 
dies  or  confiftencies  fo  together,  as  to  make  an  uniform  compofitiori 
or  confidence  of  the  whole,  whereby  the  ingredients  mixed  cannot 
be  diftinguifhed  in  any  of  their  particular  qualities. 

INCORPOREAL,  the  fame  wiih  fpiritual,  a  thing  which  has 
no  body,  as  God,  angels,  the  foul  of  man,  &c. 

INCORRUPTIBLE,  that  which  cannot  be  corrupted.  Angels* 
human  fouls,  &c.  alfo  glafs,  gold,  mercury,  &c.  may  be  called  in¬ 
corruptible. 

INCRASSATING,  in  pharmacy,  &c.  the  condenfing,  or  ren¬ 
dering  fluids  thicker  by  the  mixture  of  other  lubftances  lefs  fluid  ; 
or  by  the  evaporation  of  the  thinner  parts. 

INCREMENT,  in  rhetoric,  is  a  fpecies  of  Climax. 

INCRUSTATION,  in  furgery,  the  induction  of  a  cruft  or 
efehar  upon  any  part. 

Among  mafons,  incrujlation  fignifies  the  lining  or  coating  of  a 
wall,  either  with  glofly  ftones,  ruftics,  marble,  pottery,  or  itucco- 
work,  and  that  either  equably  or  in  panels  and  compartiments. 

INCRUSTED,  or  Incrustated  Column,  is  a  columncon- 
fifling  of  fcveral  pieces,  or  flips  of  fome  precious  marble  mafticated 
or  cemented  round  a  mould  of  brick,  or  other  matter. 

INCUBATION,  the  aCtion  of  a  hen,  or  other  fowl  brooding 
on  her  eggs. 

INUUBO,  or  Incubus.  See  the  article  NiGHT-ware. 

INCUMBENT,  in  eccieftallical  law,  a  clerk  refident  in  his  be¬ 
nefice,  with  cure. 

He  is  called  incumbent  of  fuch  church,  becaule  he  ought  to  bend 
his  whole  ftudy  to  difcharge  his  cure.  See  Rector. 

INCURVATION  of  the  rays  of  light,  their  bending  out  of  a 
rectilinear  or  ftrait  courfe,  occafioned  by  refraCtion.  See  this  more 
fullv  explained  under  Refraction. 

INCUS,  the  anvil ;  the  name  of  one  of  the  bones  in  the  ear.  .  It 
is  broader  than  it  is  thick  ;  it  is  articulated  with  the  malleus,  behind 
No.  102.  Vol.  II. 
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the  manubrium,  and  from  hence  a  fhort  thick  procefs  projects  back¬ 
wards,  and  a  long  procefs  downwards,  which  runs  down  parallel  to 
the  longproctfs  of  the  malleus,  but  rather  more  backward. 

Indecimable,  in  law,  is  applied  to  things  not  tythable,  or 
which  ought  not  to  pay  tyfhe. 

INDEFE1SIBLE,  a  term  in  law',  for  what  cannot  be  defeated 
or  made  void  ;  as  an  indefeijible ellate  of  inheritance,  &c. 

INDEFINITE,  or  Indeterminate,  that  which  has  no  cer¬ 
tain  bounds,  at  leaft  aflignable  by  the  human  mind.  Dcfcartes  ults 
the  word  inftead  of  infinite,  in  numbers  and  quantities,  to  iignify  a 
number  fo  great,  that  an  unit  cannot  be  added  to  it  ,  and  a  quantity 
fo  great,  as  not  to  be  capable  of  ar.y  addition. 

Indefinite,  in  the  fchools,  alfo  denotes  a  thing  that  hasbut  one 
extreme;  fur  inftance,  a  line  draw'n  from  any  point  and  extended 
infinitely,  as  alfo  eternity  a  parte  ante,  or  eternity  a  parte  poji. 

Indefinite,  in  grammar,  implies  fuch  nouns,  pronouns,  verbs, 
participles,  &c.  which  are  left  in  an  uncertain  indeterminate  fenfe, 
and  not  fixed  to  any  particular  time,  or  other  circumllance. 

INDELIBLE,  Something  that  cannot  be  cancelled  or  effaced. 

INDEMNITY ,  in  law,  the  faving  harmlefs ;  or  a  writing  to  fe- 
cure  one  from  alldamage  and  danger  that  mayenfue  fromanya6t.  An 
indemnity  in  regard  to  eltates,  is  called  a  warranty.  See  Warranty. 

INDENTURE,  in  law,  a  writing  which  compiifes  fome  con- 
tfadt  between  tw'o,  at  leaft  ;  being  indented  at  top  anfwerable  to  ano¬ 
ther  part,  which  has  the  fame  contents.  See  the  article  Deed. 

INDEPENDENTS,  a  fed  ofproteftants  in  England  and  Hol¬ 
land  ;  fo  called,  as  denying  not  only  any  fubordination  among  their 
clergy,  but  alfo  all  dependency  on  any  other  religious  alfcmblv.  They 
maintain,  that  every  feparate  church,  or  particular  congregation,  has 
in  itfelf  radically  and  eflentially  every  thing  neceflarv  lor  it’s  own 
government ;  that  it  has  all  ecclefiaftical  power  and  j  urifdid ion  ;  and 
is  not  at  all  fubjeCt  to  other  churches,  or  their  deputies,  nor  to  their 
aflemblies,  or  fynods.  They  therefore  difallow  parochial  and  pro¬ 
vincial  fubordination,  and  form  all  their  congregations  upon  a  fcheme 
of  co-ordinaney.  But  though  they  do  not  think  it  neceffary  to  affem- 
ble  fynods ;  yet  if  any  be  held,  they  look  on  their  refol.utions  as  pru¬ 
dential  councils;  but  not  as  decilions,  to  w'hich  they  are  obliged  to 
conform.  As  to  their  fervice,  they  pray  publicly  for  kings,  and  all  in 
authority;  they  read  and  expound  the  feriptures,  and  adminifter  the 
facraments  of  baptifm  and  the  Lord’s  fupper.  1  heir  public  officers 
are  paftors,  teachers,  ruling  elders,  and  deacons.  7  heir  church  cen- 
fures  lie  all  within  the  compafs  of  admonition  and  excommu¬ 
nication. 

The  prefent  Independents  differ  from  the  prefbyteriansonly  in  their 
church  government,  it  being  generally  more  attached  to  the  doc¬ 
trines  diftinguifhed  by  the  term  orthodoxy  or  cal vinifm,  luch  as  ori¬ 
ginal  lin,  election,  reprobation,  final  perfeverance,  &c.  and  in  ad- 
miniftering  the  Lord’s  fupper  at  the  clofe  of  the  afternoon  fervice. 
The  feveral  SeCts  of  baptifts  are  all  Independents  with  refpeCt  to 
church  government  ;  and,  like  them,  adminifter  the  ordinance  in 
the  evening,  whereas  the  prefbyterians  adminifter  it  after  the  fore- 
tioon  fervice. 

INDETERMINATE,  what  is  not  certain,  fixed,  and  limited. 

Indeterminate  Problem,  in  algebra,  one  which  is  capable 
of  an  indefinite  number  ot  folutions. 

INDEX,  in  anatomy,  the  fame  with  the  fore-finger.  See  the 
article  Finger. 

Index,  in  arithmetic  and  algebra,  fhews  to  what  power  any 
quantity  is  involved,  and  is  otherwife  called  exponent.  See  lor 
further  explanation  the  article  Exponent. 

Index  of  .a.  logarithm,  that  which  (hews  of  how  many  places  the 
abfolute  number  belonging  to  a  logarithm,  doth  confift  ;  and  of 
what  nature  it  is,  whether  ani  integer  or  fraction.  7  hus,  in  this 
logarithm  £.523421,  themumber  2  Handing  on  the  left  hand  of  the 
point  is  called  the  index  ;  becaufe  it  (hews  that  the  abfolute  number 
anfwering  to  the  above  logarithm,  confifts  of  three  places:  for  the 
number  is  always  one  more  than  the  index. 

If  the  abfolute  number  be  a  fraction,  then  the  index  of  the  loga- 

rith  hath  a  negative  fign,  marked  thus  2.523421.  See  the  article 
Logarithm* 

Index  of  a  booh,  is  that  part  annexed  to  a  book,  referring  fo  the 
particular  matters  or  paffages  therein  contained. 

Index  of  a  globe,  the  little  ftyle  or  gnomon,  which  being  fixed 
on  the  pole  of  the  globe,  and  turning  round  with  it,  points  out  the 
hours  upon  the  hour  circle.  See  the  article  Globe. 

Index,  expurgatory,  a  catalogue  of  prohibited  books  in  the 
church  of  Rome.  The  firft  catalogues  of  this  kind  were  made  by  the 
inquifitors,  andthefe  were  afterwards  approved  of  by  the  council  of 
Trent,  after  fome  alteration  was  made  in  them  by  way  of  retrench¬ 
ment  or  addition.  Thus  an  index  of  heretical  books  being  formed,  it 
was  confirmed  by  a  bull  of  Clement  VIII.  in  1595,  and  printed  with 
feveral  introductory  rules  ;  by  the  fourth  of  which,  thecommon  read- 
ingof  the  holy  feriptures  is  forbidden  inthefe  words:  “Since  it  is  plain 
by  experience,  that  if  the  facred  writings  are  permitted  every  where; 
and  without  difference,  to  be  read  in  the  vulgar  tongue,  men,  thro’ 
their  ralhnefs,  will  receive  more  harm  than  good  ;  let  the  bifhop  or 
inquifitor  determine,  with  the  advice  of  the  parifh  prieft  or  confeflor, 
to  whom  to  permit  the  reading  of  the  Bible,  tranflated  by  catholic 
authors,  in  the  vulgar  tongue,  according  as  they  fhall  judge  whether 
it  be  moft  likely  that  fuch  reading  the  feripture  may  do  harm,  or 
tend  to  the  increafe  of  faith  and  piety.  Let  them  alio  have  the  fame 
pow'er  as  to  all  other  writings.  But  if  any,  without  fuch  leave,  fhall 
prefume  to  read  or  have  them,  without  firft  fhewing  the  biblc  to  the 
ordinaries,  he  fhall  not  receive  the  abfolution  of  his  fins.  And  as  to 
all  bookfellers,  who  fhall  fell  the  bible  tranflated  into  the  vulgar 
tongue,  without  fuch  leave,  or  by  any  other  method  fhall  pubhlh 
them,  let  them  forfeit  the  price  of  the  books,  and  let  the  money  be 
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given  to  pious  ufes  by  thebifliop;  and  let  them  befu'oje^I  to  other 
punifliments,  at  the  plea  Cure  of  the  faid  bifhop,  according  to  the 
nature  of  the  offence.  As  to  regulars,  they  fhall  not  read  or  buy 
them,  without  leave  firft obtained  from  their  prelates.”  The  tenth 
rule  enjoins  fevcral  reftridftive  regulations  concerning  the  printing 
and  publication  of  books. 

The  Trent  index  being  thus  publifhed,  Philip  II.  of  Spain  or¬ 
dered  another  to  be  printed  at  Antwerp,  in  1571,  with  confiderable 
enlargements.  Another  index  was  publifhed  in  Spain,  in- 1584,  a 
copy  of  which  was  fnatched  out  of  the  fire  when  the  Englifh  plun¬ 
dered  Cadiz.  Afterwards  there  were  feveral  expurgatory  indices, 
printed  at  Rome  and  Naples,  and  particularly  in  Spain. 

With  refpeft  to  the  operation  of  thefe  indices,  the  authors  of  the 
Paris  Encyclopedic  obferve,  that  there  has  been  hardly  any  good  book 
of  nietv  or  morality  in  their  language  which  has  not  been  proferibed. 

INDIAN  wood,  called  alfo  "Jamaica  and  Campeachy  wood,  is  taken 
out  of  the  heart  of  a  large  tree  growing  plentifully  in  the  ifies  of 
Jamaica,  Campeachy,  &c.  ufed  in  dyeing,  it’s  decotftion  being 
very  red. 

It  has  been  obferved,  that  putting  fome  of  this  decoflion  into 
two  bottles,  and  mixing  a  little  powder  of  alum  with  the  one,  it 
will  become  of  a  very  beautiful  red,  which  will  hold  ;  the  other 
in  a  day’s  time  becoming  yellow,  though  both  bottles  were  Hopped 
from  the  air  alike,  and  that  if  a  little  of  the  fame  decodlion  be  ex- 
pofed  to  the  air,  it  will  become  as  black  as  ink  in  the  fame  fpace 
of  time. 

INDICATION,  in  phyfic,  fignifies  the  pointing  out  or  difeo- 
vering  what  is  fit  to  be  done,  and  what  means  applied  in  any  cafe, 
from  a  knowledge  of  the  nature  of  the  difeafe,  and  the  virtue  of 
medicines.  Indications  are  either  prefervative  or  prophylactic,  curative, 
palliative,  or  vital. 

INDICATIVE,  the  firfl  mood  in  grammar.  See  Syftem  of 
Grammar. 

INDICATOR,  in  anatomy,  amufcleofthe  index,  or  fore¬ 
finger,  next  following  the  thunhb.  The  indicator  is  the  firft  proper 
mufcle  of  the  index  ;  and  is  fo  called,  becaufe  it  ferves  to  extend 
that  finger  to  point  at  any  thing.  It  has  it’s  origin  in  the  middle 
and  hind  part  of  the  cubitus,  and  is  inferted  by  a  double  tendon  into 
the  fecond  phalanx  of  the  index,  and  to  the  tendon  of  the  great 
extenjor,  with  which  it  a£ls  in  conjunction  in  ftretchingout  the  fin¬ 
ger.  See  Plate  148,  jig.  7,  N°  to,  49. 

'  INDICAVIT,  inlaw,  a  writ  or  prohibition  that  lies  for  a  patron 
of  a  church,  whofe  clerk  is  fued  in  the  fpiritual  court  by  another  clerk 
for  tythes,  which  do  amount  to  a  fourth  part  of  the  profits  of  the  ad- 
vowfon ;  then  the  fuit  belongs  to  the  king’s  court,  byrhe  flat.  Weft. 
2.  cap.  5.  And  the  patron  of  the  defendant  being  likely  to  be  pre¬ 
judiced  in  his  church  and  advowfon,  if  the  plaintiff  recovers  in  the 
fpiritual  court,  hath  this  means  to  remove  it  to  the  king’s  court. 

INDICTION,  the  convoking  of  an  ecclefiaftical  affembly. 

Indiction,  in  chronology,  a  kind  of  epocha,  or  manner  of 
reckoning  time  among  the  Romans,  containing  a  cycle  of  15  years. 
There  are  three  kinds  of  indidion  mentioned  in  authors  :  the  indic- 
t ton  of  Conftantinople  beginning  on  the  firft  of  September  ;  the  im¬ 
perial  or  Casfarian  indidion  on  the  14th  of  September  ;  and  the  Ro¬ 
man  or  papal  indidion,  which  is  that  ufed  in  the  pope’s  bulls,  and 
begins^  on  the  firft  of  J anuary.  Since  Charlemagne  made  the  popes 
fovereigns,  they  dated  their  a£ts  by  the  year  of  the  indidion ,  before 
which  time  they  dated  them  by  the  years  of  the  emperors. 

INDICTMENT,  in  law,  a  bill  of  complaint,  formally  drawn 
up,  in  behalf  of  the  commonwealth,  and  exhibited  as  an  accufation 
on  one  for  fome  offence,  criminal  or  penal,  before  a  jury,  and  by 
their  verdidf  prefented  to  a  judge  or  officer  that  has  power  to  certify 
the  punifhment  which  the  law  appoints  on  fuch  criminals,  where¬ 
upon  execution  enfues  accordingly.  This  accufation  the  jury  do 
not  receive,  till  the  party  that  offereth  the  bill,  appearing,  fubferibe 
his  name,  and  prefer  his  oath  for  the  truth  of  it.  Indictment  is  al¬ 
ways  at  the  fuit  of  the  king,  and  differs  from  an  accufation,  in  that 
the  preferrer  is  no  way  tied  to  the  proof  thereof  upon  any  penalty, 
if  it  be  not  proved,  except  there  appear  a  confpiracy. 

Indictments  being  purely  for  the  good  and  quiet  of  the  common¬ 
wealth,  they  are  to  be  preferred  for  criminal,  not  civil  matters. 

1  hey  arc  ufed  in  cafes  of  high  treafon,  and  petit  treafon,  felony, 
and  trefpaffes  of  all  kinds,  and  in  all  pleas  of  the  crown  ;  though 
they  cannot  be  ufed  for  injuries  of  a  private  nature,  that  neither 
concern  the  king  nor  the  public  ;  and  therefore  all  indictments  ought 
to  be  brought  for  offences  committed  againft  the  common  law,  or 
againft  ftatutes ;  and  not  for  every  flight  mifdemeanor.  A  perfon 
cannot  he  indicted  of  fufpicionof  felony,  but  of  the  very  crime  itfelf ; 
and  then  if  he  be  not  in  cuftody,  the  fheriff  is  commanded  to  attach 
his  body  by  a  capias,  &c.  A  perfon  indicted  for  felony  may  have 
counfel  allowed  to  fpeak  for  him,  as  to  matter  of  law  only  ;  but 
fuch  as  are  indiCied  for  treafon  may  have  a  copy  of  their  indictment 
before  trial,  in  order  to  advife  with  counfel ;  and  fuch  indictments 
are  to  be  found  within  three  years  after  the  offence  is  committed, 
unlcfs  the  treafon  be  directly  againft  the  king’s  perfon. 

IndiCt jnents  muft  be  certain  in  every  point,  and  charge  fome  parti¬ 
cular  offence;  alfo  goods  ftolen  muft  be  particularly  fet  down,  and 
the  offence  laid  pofitivelv,  and  not  by  way  of  recital.  There  mult 
alio  be  expreffed  the  Chriftian  name,  furnaine,  and  addition  of  the 
offender,  with  the  day,  year,  and  place  in  which  the  offence  was 
committed,  as  alfo  the  nature  of  the  offence.  1  Hen.  V.  cap.  5. 
In  an  mdidment  for  murder,  theffength,  depth,  or  other  di mentions 
of  the  wound,  muft  be  expreffed,  that  a  judgment  may  be  fornSed 
whether  it  was  mortal;  and  in  this  cafe,  the  time  of  the  death  muft 
be  laid  within  a  year  and  a  day  after  the  mortal  ftroke  was  given, 
oee  Appeal.  And  in  felony,  the  value  of  the  things  ftolen  is  to  be 
particularly  mentioned,  in  order  that  it  may  appear  whether  the  of¬ 
fender  hasbeen  guilty  of  grand  or  petit  larceny.  A  miftake  in  fpel- 


ling  the  defendant’s  Surname  is  not  a  fufficient  caufe  for  abating  the 
indictment,  provided  it  founds  like  it.  I  f  a  word  of  conlequence  be' 
omitted  in  an  indictment,  it  renders  the  whole  naught ;  but  the  cafe 
is  not  the  lame,  where  a  word  of  form  is  omitted,  or  where  there  is 
an  omiffion  ot  a  fynpnimous  word,  if  the  fenfe  is  not  injured,  hi 
cafe  one  part  of  an  indictment  is  inconfiftent  with  another  part  of  it, 
the  indictment  becomes  void  ;  though  where  the  fenfir  is  'plain',  the 
court  will  dilpenfe  with  a  fmall  inconfiftency.  indictments  are  amend-, 
able  the  fame  term  they  are  brought  into  court,  but  not  afterwards  ; 
and  in  criminal  profccutions,  the  amendment  muft  be  only  luch  as 
is  permitted  by  the  common  law.  Indictments  for  crimes  committed* 
ought  to  be  laid  in  the  county  where  they  were  done  ;  for  otherwife, 
upon  pleading  the  general  iffue,  Not  guilty,  if  it  appears  that  the 
offence  was  committed  in  another  county  or  place  different  from  that 
in  the  indictment,  the  defendant  will  be  acquitted.  An  offender'is 
fuhject  to  indictment  for  a  felony  committed  againft  a  perfon  un- 
known  ;  yet  fome  body  muft  be  proved  to  be  the  proprietor  upon 
the  trial,  or  elfe  the  property  will  be  prefumed  to  be  in  the  prifoner, 
lie  having  pleaded  Not  guilty.  An  indictment  being  at  the  king’s v 
fuit,  the  profecutor  is  a  good  witnefs  to  prove  the  charge  contained  in 
it;  and  no  damage  can  be  given  to  the  party  aggrieved,  except  it  be 
particularly  grounded  on  fome  ftatute.  Indictments  before  j  uft ices  of 
the  peace  may  be  removed  bv  certiorari  into  the  king’s  bench. 

INDIGESTION,  in  medicine,  a  crudity,  or  want  of  due  coc-» 
tion,  either  in  the  food,  an  humour  of  the  body,  or  an  excrement. 

INDIGO,  in  commerce,  a  preparation  of  the  juice  of  a  plant, 
whofe  leaves  are  fmall,  flefhy,  and  foft,  of  a  greenifh  brown  colour 
on  the  upper  fide,  pale,  and  as  it  were  filver^coloured  underrieath. 
i  his  plant,  by  fome  called  anil,  or  nil,  has  feveral  flender  knotty 
ftalks,  which  fpread  into  fmall  branches,  clothed  each  with  from 
four  to  ten  pair  of  thefe  leaves,  and  an  odd  one  at  the  end  :  it  rifes 
to  the  height  of  about  two  feet,  and  produces  reddiffi  flowers,  in 
ihape  rdembling  thofe  of  broom,  but  fmaller,  followed  by  oblong  : 
poets,  containing  the  feeds. 

Labat  has  given  a  particular  account  of  the  culture  of  the  plant, 
and  the  preparation  of  the  indigo.  The  ground  being  thoroughly 
cleared  from  weeds,  one  of  the  principal  points  in  the  culture,  a 
number  of  flaves,  ranged  in  a  line,  march  acrofs,  making  little 
trenches  of  the  width  of  their  hoes,  and  two  or  three  inches  deep, 
about  a  foot  diftancefrom  one  another.every  way  :  then  returning, 
they  drop  fome  feeds  in  each  trench,  and  afterwards  cover  them  with' 
the  earth  taken  out.  I  n  moift  weather,  the  plant  comes  up  in  three 
or  tour  days  ;  and  in  about  two  months  after,  it  is  fit  for  cutting : 
iffufteredto  ftand  till  it  runs  into  flower,  the  leaves  become  too  dry 
and  hard,  and  the  indigo  obtained  from  them  proves iefs  in  quantity, 
and  lefs  beautiful :  the  due  point  of  maturity  is  known,  by  the  leaves 
beginning  to  grow  lefs  fupplc,  or  more  brittle.  In  rainy  feafonsthe 
cutting  may  be  repeated  every  fix  weeks  :  cutting  in  dry  weather- 
kills  the  plant,  which,  if  that  is  avoided,  continues  to  afford  freflh 
crops  for  two  years. 

A  large  quantity  of  the  herb  is  put  into  a  vat  or  cifternof  ftrong 
mafon  work,  with  fo  much  water  as  is  fufficient  to  cover  it,  and 
fome  wood  laid  above  to  prevent  it’s  riling  up.  The  matter  begins 
to  ferment,  fooneror  later,  according  to  the  warmth  of  the  weather 
and  the  maturity  of  the  plant,  fometimes  infix  or  eight  hours,  and 
fometimesnot  in  lefs  than  twenty.  The  liquor  grows  hot,  throws 
up  a  plentiful  froth,  thickens  by  degrees,  and  acquires  a  blue  colour 
inclining  to  violet.  At  this  time,  without  touching  the  herb,  the 
liquor  impregnated  with  it’s  tin&ure  is  let  out,  by  cocks  in  the  bot¬ 
tom,  into  another  vat  placed  tor  that  purpofe,  fo  as  to  be  com¬ 
manded  by  the  firft. 

In  the  lecond  vat  the  liquor  is  ftrongly  and  inceffantly  beat  and 
agitated,  with  a  kind  of  buckets  fixed  to  poles,  till  the  colouring 
matter  is  united  into  a  body.  A  good  deal  of  nicetv  is  requilite  in 
hitting  this  point  :  if  the  bearing  is  quitted  too  foon,  a  part  of  the 
tinging  matter  remains  dilfolved  in  the  liquor  ;  if  continued  a  little 
too  long,  a  part  of  that  which  had  feparated  is  diiiolvcd  afrefli.  The 
exadft  time  for  difeontinuing  the  procefs  is  determined,  by  taking  up 
fome  of  the  liquor  occafionally  in  a  little  cup,  and  obferving  whether 
the  blue  fecuia  is  aifpofed  to  Separate  and  l'ubfide. 

The  whole  being  now  fuftered  to  reft  till  the  blue  matter  has  fet¬ 
tled,  the  clear  water  is  let  off  by  cocks  in  the  fides  at  different 
heights  ;  and  the  blue  part  difeharged  by  a  cock  in  the  bottom,  into 
another  vat  :  here  it  is  fuffered  to  fettle  for  fome  time  longer ;  then 
further  drained  in  cloth  bags,  and  expofed  in  ffiallow  wooden  boxes 
to  the  air,  till  thoroughly  dry. 

The  goodnefs  of  the  indigo  depends  greatly  upon  the  age  of  the 
plant ;  that  before  it  has  grown  fully  ripe,  the  quantity  it  yields  is 
lefs,  but  the  colour  proportionably  mote  beautiful  ;  that  probably 
thefecret  of  thofe,  whole  indigo  has  been  moltefteemed,  is  no  other 
than  cutting  the  herb  at  the  time  when  it  yields  the  fineft  colour ; 
that  the  fuperiority  of  fome  of  the  indigoes  of  the  Eaft-Indies  to  thofe- 
of  America,  is  perhaps  owing  to  the  former  being  prepared  more 
curioully  from  only  the  leaves  of  the  plant  ;  and  that  by  beating  the 
herb  in  the  fteeping  vat,  which  has  been  prafITed  by  fome  with  a 
view  to  increafe  the  quantity,  great  part  of  the  fubltance  of  the. 
leaves  and  bark  is  blended  with  the  water  along  with  the  colouring 
matter,  and  the  indigo  extremely  debafed. 

It  is  faid  that  lime  or  lime-water  is  fometimes  employed  in  the 
beating  vat,  to  promote  the  feparation  of  the  tinging  particles  from 
the  water  ;  and  that  the  hatdnefs  or  flintinefs  of  lome  forts  of  indigo 
is  owing  to  an  over-proportion  of  this  addition. 

Indigo  is  commonly  divided,  from  the  colour  which  it  exhibits 
upon  breaking,  into  three  kinds,  copper-coloured,  purple,  and  blue. 

1 1  is  faid  that  the  dyers  ufe  chiefly  the  firft ;  and  the  calico-printers, 
for  this  drug  gives  a  durable  ftain  to  linen  .is  well  as  woollen,  the 
laft.  On  what  particular  circumftances  thele  different  appearances 
depend,  we  know  not ;  nor  is  it  certainly  known,  whether  the  real; 
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quality  of  the  indigo  has  any  connexion  with  them.  T.  he  deepeft 
and  livelieft  indigo,  rubbed"  with  the  nail,  looks  like  poliffied  cop¬ 
per  ;  and  folutions  of  all  the  forts,  made  in  alcaline  lixivia,  affume 
alike  a  copper- coloured  Ikin  upon  the  furface. 

Good  indigo  is  moderately  light,  breaks  of  a  Gaining  furface,  and 
burns  almoft  wholly  away  upon  a  red-hot  iron.  It  is  quickly  pene¬ 
trated  by  water,  and  reduced  into  a  kind  of  pafte:  a  confiderable 
part  is  at  the  fame  time  difFufed  through  the  liquor,  and  very  flowly 
fubfides.  This  is  probably  what  Labat  and  Hellot  mean  by  it’s 
diiTblving  in  water  ;  for  no  part  of  the  indigo  really  diflolves  ;  it  can¬ 
not  indeed  be  expedted  that  it  Ihould  from  the  procefs  by  which  it 
is  obtained. 

Indigo  requires  an  equal  quantity  or  more  of  fixed  alcaline  fait  to 
rend'  r  it  totally  foluble  in  water.  On  digefting  th  indigo ,  with  a 
gentle  heat,  in  the  folution  of  the  alcaline  fait,  a  Alining  copper- 
coloured  fkin  begins  to  appear,  and  gradually  covers  the  whole  fur¬ 
face  :  on  agitating  the  matter,  a  large  blue  flour  or  froth  arifes, 
and  the  liquor  underneath  appears  of  a  deep  green.  If  woollen 
cloth,  without  any  other  preparation  than  moiltening  it  with  warm 
water,  be  dipped  in  this  hot  liquor,  it  comes  out  perfe&ly  green, 
and  changes  almolt  inflantly  in  the  air  to  a  fine  blue.  1  his  is  the 
common  procefs  of  dyeing  blue. 

Mr.  Hellot  deferibes  two  indigo  vats  with  urine ;  one  of  which  is 
ufed  hot  like  the  foregoing,  and  the  other  cold.  The  hot  vat  con- 
lilts  of  equal  parts  of  indigo,  alum,  and  tartar,  digefted  in  urine  till 
the  liquor  becomes  green.  The  cold  one  is  prepared,  by  digefting 
powdered  indigo  with  vinegar  for  twenty-four  hours,  in  the  propor¬ 
tion  of  four  pounds  to  about  three  quarts  ;  then  mixing  the  matter 
with  about  fifty  gallons  of  urine,  and  ftirring  the  whole  together 
every  night  and  morning,  till  the  liquor  turns  green,  and  gathers  a 
head  like  thecomman  vat. 

Indigo  is  fitted  for  printing  on  linen,  by  diluting  it  with  water  into 
the  confidence  of  afyrup  ;  then  adding  fome  powdered  pearl-afhes, 
green  vitriol,  and  lime  newly  flaked  ;  with  fo  much  water,  occa¬ 
sionally,  as  will  reduce  them  into  the  confiftencv  of  thin  paint ;  mix¬ 
ing  the  whole  thoroughly  together,  and  ftirring  the  matter  every 
now  and  then,  till  it  gains  a  copper-colour  on  the  furface.  The 
proportions  ufed  by  the  workmen  arc,  two  parts  of  indigo,  one  of 
pearl-alhes,  three  of  vitriol,  and  two  oflime. 

The  fame  compofition,  diluted  with  a  fufficient  quantity  of  water, 
about  fix  gallons  to  a  pound  of  indigo,  and  boiled,  gives  a  durable 
blue  to  tanned  fkins,  whether  dipped  in  hot  or  cold. 

Indigo,  digelied  in  a  moderate  heat,  with  different  volatile  alca¬ 
line  fpirits,  gave  only  yellowifh  and  brownifh  red  tindhires  ;  with 
re&ified  fpirit  of  wine,  a  reddifh  one  to  lime-water ;  and  to  water 
acidulated  with  the  vitriolic,  nitrous,  and  marine  acids,  it  gave  no 
tinfture  at  all. 

The  concentrated  vitriolic  acid  unites  with  it  into  a  fmooth  pafte, 
efpecially  ifthe  indigo  is  previouflv  well  ground  with  powdered  glafs, 
fand,  or  other  like  fubftances:  the  indigo  is  thus  rendered  foluble  in 
boiling  water  along  with  the  acid,  fo  as  to  pafs  through  the  pores  of 
a  filter  :  the  folution,  whilft  hot,  appears  of  a  deep  bright  green  co¬ 
lour,  like  that  made  by  fixed  alcalies,  but  fades  as  it  grows  cold, 
and  changes  at  laft  to  a  brownifli. 

Thefe  experiments,  which  were  many  times  repeated  with  the 
fame  event,  feem  to  overturn  Mi.  Hellot’s  ingenious  theory  ;  which 
deduces  the  green  colour  of  folutions  of  indigo,  from  the  common 
property  of  blue  juices  being  turnedgreen  bv  the  alcalies;  and  the 
blue  colour  which  the  cloth  acquires  foon  after  it  is  taken  out  of  the 
vat,  from  a  reparation  of  the  aicali.  We  here  find,  that  a  green 
folution  of  this  concrete  is  obtainable  by  the  ftrongeft  of  the  acids, 
and  that  with  volatile  alcalies  it  difeovers  no  tendency  to  greennefs. 

The  folution  of  indigo  in  oil  of  vitriol  does  not  appear  green  till 
boiled.  The  thick  compound,  dropped  into  water  no  hotter  than 
the  hand  can  bear,  communicates  a  bright  blue  colour:  woollen 
cloth  or  filk,  prepared  with  alum  and  tartar,  acquire  from  this  li- 
uor  the  beautiful  but  perilhable  blue  dye,  called  Saxon  blue.  The 
axon  green  is  dyed,  by  dipping  the  ftufF  a  fecond  time  in  the  yel¬ 
low  decodfion  of  fuftick  ;  or  more  compendioufly,  by  mixing  the 
acid  blue  compofition  with  that  decodfion  at  once,  till  the  liquor 
has  gained  the  depth  of  colour  required. 

It  is  faid  that  the  dyers  of  Norwich,  who  purchafed  this  fecret 
from  Saxony,  prepare  the  blue  compofition  by  grinding  nine  parts  of 
indigo  with  twenty  of  red  arfenic ;  then  adding  to  them,  in  a  glazed 
veftel,  forty-eight  parts  of  oil  of  vitriol,  and  ftirring  them  well  to¬ 
gether;  after  the  mixture  has  flood  for  twenty-four  hours,  it  is  fit 
for  ufe.  In  Mr.  Hellot’s  procefs,  received  likewife  fromGermany, 
the  proportions  are  fomewhat  different  ;  and  inftead  of  red  arfenic, 
cobalt  and  orpiment  are  ufed.  I  hefe  differences  are  immaterial : 
the  only  ufe  of  the  additional  matter  feems  to  be,  to  divide  the  indigo, 
and  render  it  more  eafily  mifcible  with  the  acid.  It  will  fucceed, 
in  fmall  fpecimens,  with  red  and  with  white  arienic,  with  orpiment 
and  with  cobalt,  with  fulphur,  with  antimony,  with  powdered  glafs, 
with  powdered  fand,  and  with  flint. 

The  indigo,  in  the  diluted  blue  liquors,  is  perfedly  diflolved,  fo 
as  to  pafs  through  a  filter.  1  he  folutions,  haftily  evaporated  to  the 
confidence  of  a  fyrup,  become  turbid  and  green.  On  flow  evapora¬ 
tion,  they  continue  uniform  and  blue,  and  readily  mingle  again  with 
frdh  water,  paffingthe  filter  as  before,  of  a  fine  blue  colour. 

INDIRECT  modes  ofjyllsgifms,  in  logic,  arc  the  five  laft  modes, 
or  moods,  of  the  firlf  figure,  expreffed  by  the  barbarous  words 
bnralipton,  celantes,  dabitis,  fcjpamo,  frefijoni.  . 

1 1  is  the  converfion  of  the  conclufion  which  renders  the  moods  indi¬ 
rect  ;  for  inftance,  a  fyllogifm  in  darii,  and  another  in  dabitis,  would 
be  perfectly  alike,  were  it  not  lor  that  converfion;  the  propofitions 
having  the  fame  quantity,  and  the  fame  quality,  and  the  middle 
term  being  the  i'ubjcci  in  the  major,  and  the  attribute  in  the  minor, 
in  both.  It  remains  then,  that,  to  make  a  diftindliun,  that  which 
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is  the  fubjedf  of  the  conclufion  in  darii,  be  the  attribute  in  the  con¬ 
clufion  of  dabitis  ;  and  that  which  is  the  attribute  in  the  firft,  the 
fubjetil  in  the  laft.  See  Syllogism. 

DA-  Everv  thing  that  promotes  falvation  is  advantageous  : 

RI-  There  are  afflidfiom  which  promote  falvation  : 

I.  Therefore  there  are  afflidlions  w'hich  are  advantageous. 

DA-  Every  thing  that  promotes  falvation  is  advantageous  : 

BI-  There  are  affli&ions  which  promote  falvation  : 

T1S.  Therefore  fome  things  promoting  falvation  are  affiidlions. 

INDIVIDUAL,  IndiViduum,  in  logic,  a  particular  being  of 
any  fpecies ;  or  that  which  cannot  be  divided  into  two  or  more 
beings  equal  or  alike. 

The  ufual  divifion,  in  logic,  is  made  into  genera  or  genufes,  thofe 
genera  into  fpecies,  and  thofe  fpccies  into  individual.  See  the  three 
articles  Genus,  Species,  Division. 

INDORSEMENT,  inlaw,  any  thing  written  on  the  back  of  a 
deed  ;  ora  receipt  for  money  received.  The  term  alfo  denotes  an 
afiignment  on  bills  of  exchange,  and  notes  of  hand,  which  is  done 
by  writing  a  perfon’s  name  on  the  back  thereof. 

INDUCEMENT,  in  law,  fignifies  what  maybe  alledged  as  a 
motive :  and,  in  our  law,  it  is  ufed  fpecially  in  feveral  cafes  ;  as 
there  is  an  inducement  to  adtions,  to  a  traverfe  in  pleading,  and  to  an 
offence  committed,  See. 

INDUCTION,  in  logic  and  rhetoric,  a  confequence  drawn  from 
feveral  propofitions  and  principles,  firft  laid  down.  Thus,  the  con¬ 
clufion  of  a  fyllogifm  is  an  induction  made  from  the  premifes. 

Induction  is  alfo  ufed  for  a  kind  of  fyllogifm  itfelf,  being  a 
medium  between  an  enthymeme  and  a  gradation ,  in  regard  it  wants 
a  propofiticn  (which,  however,  is  underftood),  as  in  an  enthy¬ 
meme  ;  and  abounds  in  affumptions  (which  are  yet  collateral,  or  of 
the  fame  degree),  which  is  the  cafe  in  a  gradation.  For  inffance: 
Every  terrclfrial  animal  lives,  every  aerial  animal  lives,  every  aqua¬ 
tic  animal  lives,  and  every  reptile  animal  alfo  lives  ;  therefore 
everv  animal  lives. 

INDUCTION,  in  law,  is  putting  a  clerk  or  clergyman  in  pof- 
feflion  of  a  benefice  or  living  to  which  he  is  collated  or  prefented. 

The  ufual  form  and  manner  of  induction  is,  for  the  induClor  to 
take  the  clerk  by  the  hand,  and  then  to  lay  it  on  the  key  of  the 
church,  which  muff  be  then  in  the  door,  and  to  fay,  “  By  virtue 
of  this  inftrument,  I  induil  you  into  the  real,  adtual,  and  corporeal 

pofleffion  of  the  redtory  or  vicarage  of  - ,  with  all  its  fruits, 

profits,  members,  and  appurtenances.”  This  done,  he  opens  the 
door,  and  puts  the  clerk  in  pofleffion  of  the  church,  and  (huts  the 
door  upon  him  ;  who,  after  he  hath  tolled  a  bell  (if  there  be  any)  to 
give  the  parifhioners  due  notice  and  fufficient  certainty  of  their 
new  minifter,  comes  out,  and  defires  the  indudior  to  indorfe  a  cer¬ 
tificate  of  his  indudlion  on  the  archdeacon’s  warrant,  and  that  all 
prefent  will  fignify  it  under  their  hands. 

INDULGENCE,  in  the  Romiffi  theology,  the  remiffion  of  a 
puniffiment  due  to  a  fin,  granted  by  the  church,  and  fuppofed  to 
lave  the  finner  from  purgatory. 

Clement  VI.  in  his  decretal,  which  is  generally  received  by  the 
church  of  Rome,  declares,  that  our  Saviour  has  left  an  infinite  trea- 
fure  of  merits,  arifing  from  his  own  fufferings,  befides  thofe  of  the 
blefted  virgin  and  the  faints  ;  and  that  the  pallors  and  guides  of  the 
church,  and  more  efpecially  the  popes,  who  are  the  fovereign  dif- 
pofers  of  this  treafure,  have  the  authority  to  apply  it  to  the  living* 
by  virtue  of  the  keys,  and  to  the  dead,  by  way  of  fufffage,  to  dif- 
charge  them  from  their  refpedtive  proportions  of  puniffiment,  by 
taking  juft  fo  much  merit  out  of  the  general  treafure,  as  they  con¬ 
ceive  the  debt  requires,  and  offering  it  to  God. 

For  the  extirpation  of  thofe  whom  the  Romanifts  deemed  heretics, 
it  has  been  a  common  practice  with  the  popes  to  grant  indulgences. 
Thus  Clement  XII. — “  That  we  may  ftir  up  and  encourage  the 
faithful  to  exterminate  this  ungracious  crew  of  forlorn  wretches 
[theCevennois,  when  inarmsagainft  Lewis  XIV.],  we  fully  grant 
and  indulge  the  full  remiffion  of  all  fins,  whatever  they  may  be 
(relying  upon  that  power  of  binding  and  looting,  which  our  Lord 
conferred  upon  his  chief  apoftle),  to  all  thofe  that  fhall  lift  them- 
felves  into  this  facred  militia,  if  they  Ihould  happen  to  fall  in  battle.” 
See  this  more  copioufly  explained  in  article  Absolution. 

Julius  II.  had  bellowed  indulgences  on  all  who  contributed  to¬ 
wards  building  the  church  of  St.  JPeter  at  Rome,  and  pope  Leo  X . 
in  order  to  carry  on  this  magnificent  ftrudture,  publifhed  indulgences 
and  a  plenary  remiffion  on  the  fame  pretence.  Finding  the  project 
take,  he  granted  the  right  of  promulgating  thefe  indulgences  in  Ger¬ 
many,  together  with  a  lliare  in  the  profits  arifing  from  thefale  of 
them,  to  Albert,  eledtor  of  Mentz,  and  archbifiiop  of  Magdeburg, 
who  employed  Tetzel,  a  Dominican  friar,  as  his  chief  agent  for 
retailing  them  ;  and  he  farmed  out  thofe  of  other  countries  to  the 
higheft  bidders,  who,  to  make  the  belt  of  their  bargains,  procured 
the  ableft  of  their  preachers  to  extol  the  value  of  the  ware  :  “  Hap¬ 
py  times  for  finners,”  fays  a  modern  writer,  “  their  crimes  were 
rated,  and  the  remiffion  of  them  fet  up  by  auction  !  The  apoftolic 
chamber  taxed  fins  at  a  pretty  reafonable  rate;  it  colt  but  ninety 
livres  and  a  few  ducats,  for  crimes  which  people  on  this  fide  the 
Alps  puniftied  with  death.” 

It  was  the  great  abufe  of  indulgences  that  contributed  not  a  little 
to  the  firft  reformation  of  religion  in  Germany,  where  Martin  Luther 
began  firlt  to  declaim  againlt  the  preachers  of  indulgences,  and  af¬ 
terwards  againft  indulgences  themlelves:  for  lince  tha<  time  the  popes 
have  been  more  fparing  in  the  exercife  of  this  power ;  however, 
they  ftill  carry  on  a  great  trade  with  them  in  the  Indies,  where  they 
are  purchafed  at  two  reals  apiece,  and  lometimcs  more. 

Indulgence,  or  Indulto,  fignifies  alfo  a  ipecial  favour,  or 
privilege,  conferred  either  on  a  community,  <  r  a  particular  perfon, 
by  the  pope’s  bulk.;  in  virtue  whereof  the  party  is  licenfed  to  do 

or 
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INFANT  S. 


nr  to  obtain  fomething  contrary  to  the  intention  and  difpofition  of 
the  common  Uws. 

INDULTO,  in  commerce,  denotes  a  duty,  tax,  or  ctiftom  paid 
to  the  king  of  Spain  tor  all  fuch  commodities  as  are  imported  from 
the  Weft  Indies  in  the  galleons.  j 

INDURATING,  a  term  applied  to  fuch  things  as  give  a  harder 
nr  firmer  confidence  to  others,  either  by  the  greater  foliditv  of  their 
particles,  or  hv  diflipating  the  thinner  parts  of  any  matter,  fo  as  to 
leave  the  remainder  harder.  | 

INDUS1UM,  in  the  healing  art,  a  fhirt  or  (Lift. 

As  many  perfons  eontraft  a  habit  of  wearing  flannel  fhirts  or 
Shifts;  in  order  to  fet  them  right,  we  (hall  give  the  judgment  of 
W  ainwright  thereon  :  The  moft  certain  and  conftant  effedl  of  j  I 
wearing  flannel ,  is,  to  make  a  more  free  and  plentiful  perfpiratton  ; 
which,  though  it  be  attended  with  great  advantages  (according  to 
San&orius)  when  moderate  ;  yet  when  exceffive,  nothing  is  more 
pernicious.  But  finee  the  increaflngof  one  evacuation  is  the  lef- 
fening  of  another  ;  therefore,  whenever  too  much  is  thrown  offfrom 
the  bTood,  either  by  ftool,  urine,  or  faliva  ;  then  indeed  it  may  be 
proper  to  wear  flannel. 

INESCUTCHEON,  in  heraldry,  a  fmaTl  efeutcheon  borne  in  a 
larger  one,  as  part  of  fome  other  coat.  See  Plate  t 5,  fig.  64. 

lie  who  marries  an  heirefs,  bears  her  coat  of  arms  on  an  in- 
ejculcheon ,  or  efcutebem  of  preterite,  in  the  middle  of  his  own  coat. 
See  Escutcheon. 

INFALLIBILITY.  The  Romifh  church  claims infallibility \n 
her  decifions  as  to  faith  and  manners  ;  but  where  to  place  this  in¬ 
fallibility,  whether  in  the  pope  and  a  general  council,  or  in  a  general 
council  without  the  pope,  as  in  the  council  at  Conftance,  or  in  the 
pope  without  a  general  council,  when  he  fpeaks  ex  cathedra ,  they 
cannot  infallibly  determine. 

INFAMOUS,  fomething  notorioufly  contrary  to  virtue  and  ho¬ 
nour.  The  exercife  of  a  fcandalous  profefliorf  renders  a  perl'on  /'»- 
famous;nsa  eatchpole,a  merry-andrew, a  hangman, anircformer,&c. 

INFAMY,  in  law,  isaterm  which  extends  to  forgery,  perjury, 
grofs  cheats,  &c.  bv  which  a  pei  (bn  becomes  dtfqualified  for  being 
a  witnefs  or  juror,  evert  though  he  is  pardoned  for  his  crimes. 

INFANT,  among  phyficians,  implies  a  young  child.  I  he  il- 
luftrious  Hoffman  has  given  us  the  following  regimen  for  infants. 

As  foon  as  the  child  is  brought  into  the  world,  it  ought  imme¬ 
diately  alter  the  ligature,  and  cutting  of  the  umbilical  veflels,  to  be 
waftud  in  a  warm  bath  prepared  of  water  alone,  or  a  mixture  of 
wine  and  water.  The  midwife  too.fhould,  it  there  appearany  thing 
ill  formed  by  the  birth,  fafhion  it  better,  and  reftore  it  to  it’s  natural 
lhape.  But,  above  all,  (he  muft  obi'erve  whether  the  child  be 
ftrong  and  robuft,  or  weak  and  infirm,  which  laft  may  be  difeovered 
from  it’s  voice  and  refpiration.  If  the  new-born  infantbe  found  to 
be  preternaturally  weak,  it  fhould  be  waftied  wfith  warm  wine, 
rubbing  it  gently  and  breathing  ftrongly  into  it’s  mouth,  after  chew¬ 
ing  aromatics,  or  giving  it  a  imall  quantity  of  Rhenilh  wine,  or 
cinnamon-water. 

But,  as  the  tender  infant  muft  be  fecured  from  the  injuries  of  the 
air  by  foft  linen,  and  commodious  bandages,  great  caution  is  re- 
quifttein  the  dreffing,  left  fume  damage  be  done,  and  a  foundation 
laid  for  future  diforder. 

The  next  care  is,  that  infants  be  feafonably  purged.  For  this 
purpofe  Providence  has  kindly  furnifhed  the  mother  at  firft  with 
thin  fweetifh  milk,  termed  coloftrum,  whofe  deterging  and  diluting 
quality  opens  the  body  much  better  and  fafer  than  the  molt  feledt 
evacuants. 

If  the  mother’s  nipples  be  too  fmall,  or  too  thick,  orif  the  mother 
have  not  a  mind  to  give  fuck,  or  have  not  milk  foon  enough,  it  is 
much  better  for  the  firft  four  and  twenty  hours  that  the  body  {hould 
be  freed  by  other  proper  laxatives  from  it’s  meconium,  than  im¬ 
mediately  after  the  birth  to  deliver  the  infant  to  a  robuft  fat  nurfe  to 
be  fuckled. 

Milk  defervedly  conftitutes  the  principal  and  univerfal  aliment, 
becaufe  it  fupplies  both  meat  and  drink  at  the  fame  time,  is  grateful 
ro  the  ftomach,  and  for  this  purpofe  was  it  wifely  ordered  by  the 
Creator,  that  healthy  women,  immediately  after  their  delivery, 
fhould  accumulate  a  fufficient  quantity  of  it  in  their  breads.  The 
milk  of  nurfes  (hould  be  pure  and  temperate,  which  is  beft  obtained, 
it  they  obferve  an  cxaCt  method  of  diet. 

A  hired  nurfe  fhould  be  healthy,  in  the  flower  of  her  age,  from 
20  to  30,  rather  lean  than  fat,  of  good  morals,  compofed  in  mind, 
neither  melancholic,  paflionate,  nor  a  drunkard:  nor  laftly,  let  her 
milk  be  too  dale.  Further,  let  her  obferve  a  regular  diet ;  and  not 
pafs  from  a  hard  and  fparing  food,  to  one  which  is  delicate  and  plen¬ 
tiful,  but  rather  accuftom  herfelf  to  it  by  degrees.  If  (he  is  de¬ 
prived  of  deep  in  the  night,  let  her  repair  that  lofs  in  the  mofning, 
yet  fo  as  not  to  indulge  it  too  far. 

The  quantity  of  milk  to  be  fucked  cannot  be  exadfly  determined  ; 
but  the  general  praClice  is,  to  give  the  breaft  for  the  month  every 
two  hours  ;  after  three  or  tour  months,  fix  ot  feven  times,  and  at 
laft  only  twice  or  thrice  in  a  dav,  till  the  year  is  expired. 

It  the  milk  alone  he  not  fufficient  to  fupport  the  child,  there  are 
other  aliments  contrived  tor  this  purpofe,  fuited  to  various  countries 
and  people  ;  the  moft  common  are  paps  made  of  crums  of  bread, 
&c.  But  we  very  much  doubt,  whether  infants,  efpecially  the 
tender  ones,  are  capable  of  diliolving  perfectly  this  vifeid  food,  and 
rather  think  that  it  paves  the  way  tor  obftruCtions  of  the  vifeera 
and  melenterv.  Nor  can  we  approve  of  that  pernicious  cuftom  of 
giving  children  pap  firft  rolled  in  the  nurfe ’s  mouth,  and  mixed  with 
her  faliva  ;  becaufe,  by  fuch  a  maftication,  not  only  the  moft  fubtile 
part  ot  the  p  ip  is  fucked  out,  but  alfo  any  infedlion  of  the  faliva 
and  corrupted  teeth  arc  eafilv  communicated  to  the  infants. 

In  the  fpaceot  a  year, or  a  little  more,  when  children  have  arrived 
at  luch  a  habit  as  to  digeft  other  aliments,  they  may  be  weqned.  I 
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But  at  that  time  a  large  quantity  and  variety  of  food,  and  aliments 
of  a  hard  digeftion,  fhould  be  avoided.  We  have  found  nothing  more' 
ufeful  for  the  prevention  of  the  difeafes  of  infants ,  than  to  give  often 
to  the  nurfe  and  child,  in  a  large  quantity,  in' ulions  of  herbs  which 
fweeren  the  blood,  made  with  water. 

To  prevent  the  coagulation  of’the  milk  irt  the  ftomach  and  duo¬ 
denum,  abforbent  powders  are  extremely  efficacioils  ;  and  fometimes 
gentle  laxatives,  it  neceliary,  (hould  be  interpofed,  by  which  the 
injuries  from  coagulated  milk  are  likewife  in  a  great  meafure  pre¬ 
vented. 

The  difeafes  incident  to  little  children,  and  thofe  newly  born,  are, 
the  thrufii,  pukings,  coughs,  watchings,  ftartings,  inflammations 
of  the  navel,  runnings  of  the  cars,  and  gripes.  When  they  be<dn 
to  breed  teerh,  troublefome  itchings  of  the  gums,  fevers,  convul- 
fions,  diarihoeas  happen,  efpecially  when  they  put  forth  rl.e  canine 
teeth,  and  in  thofe  particularly  yho  are  very  grofs,  and  inclinable  to 
becoftive.  When  advanced  from  two  to  ten  years  and  longer,  they 
labour  under  inflammations  of  the  tonfils,  inward  luxations  of  the 
vertebra  next  the  head,afthmas,ftone,round  belly- worms,  afearides, 
penfile  warts,  fatyriafes,  llranguries,  fcrophulous  tumors,  and  other 
tubercles. 

Of  all  the  afflictions  which  torture  tender  infants,  violent  pains 
o>f  the  abdomen  and  inflations  moft  frequently  occur.  The  prin¬ 
cipal  intention  of  the  phyfician,  in  order  to  cure  rhefe,  is,  to  abforb, 
correct,  and  gently  evacuate  thecorrolive  acid  of  the  prim®  vi®. 
It  the  diforder,  as  it  generally  happens,  arifes  from  vitiated  milk,  the 
nurfe  is  either  to  be  changed,  or  eare  muft  be  taken,  that  (he  do 
not  at  that  time  indulge  herfelf  with  flatulent  food ;  and  gentle 
laxatives,  if  Che  be  colli  ve,  are  proper  for  the  nurfe.  Among  thefe, 
the  preparations  of  rhubarb  are  the  moft  eligible;  nor  are  carmi¬ 
native  medicines  lefs  beneficial  to  the  nurfe.  But  nothing  relieves 
infants  more  than  clyfters,  and  the  internal  exhibition  of  prepara¬ 
tions  of  rhubarb,  as  alfo  a  fcruple  of  anife-feed  grofsly  pounded,  it 
given  with  the  firft  lpoonful  of  fugared  pap. 

It  there  be  a  fufpicionof  worms,  it  is  proper  to  give  the  reme¬ 
dies  accommodated  to  kill  and  diflodge  thefe  lioftile  animals.  Ex¬ 
ternal  remedies  fhould  alfo  be  applied  againft  the  violence  of  this 
diforder,  as  emollients. 

Epilepiies  and  convulfiotis  are  generally  more  incident  to  child¬ 
hood,  which  continues  from  the  firft  to  the  fevenrh  year,  becaufe, 
in  infants ,  the  nervous,  membranous,  and  exquilitely  lenlible  parts 
confift  of  very  tender  and  very  moveable  fmall  fibres,  which  being 
irritated,  though  in  the  flighted:  manner,  are  very  eafily  thrown  into 
fpafmodic  commotions. 

If  this  diforder  takes  it’s  rife  from  a  fright  or  violent  paflion  of 
the  nurlc,  it  is  proper  to  give  what  gently  curbs  the  inordinate  and 
fpafmodic  motions  of  the  nervous  fyftem,  fuch  as  emollient  and 
carminative  clyfters,  and  antifpafmodic  powders  either  exhibited 
alone,  or  in  fome  water  of  a  fedative  quality.  If  it  arife  from  the 
milk  rendered  eorrofive  in  the  infant,  belides  demulcent  clyfters, 
abforbent  powders  exhibited  with  faffron,  mu(k,  or  a  fmall  quantity 
of  the  extract  of  caftor,  are  of  lingular  fervice,  efpecially  if  a  pretty 
rich  decoction,  of  harts-hom  be  ufed  for  drink  :  but  if  the  prim® 
via:  are  to  be  purged,  this  end  is  anfw'ered  by  a  deco&ion  impreg¬ 
nated  with  manna,  fucceflively  exhibited  with  a  few  drops  of  the 
oil  of  tartar  per  deliquium  dropped  into  it.  If  the  diforder  proceeds 
from  too  large  a  quantity  of  grofs  milk,  the  infant  fhould  be  fed 
with  lefs,  and  fuch  aliments  given,  as  render  it  more  fluid.  Like¬ 
wife  a  third  or  fourth  part  of  a  grain  of  emetic  tartar,  mixed  with 
fyrupof  violets  and  fome  proper  diftillcd  water,  is  often  ferviceal  le, 
when  given  out  of  the  paroxyfm.  When  the  meconium  produces 
this  diforder,  it  ought  to  be  evacuated  by  gentle  laxatives  mixed 
with  abforbents.  If  an  epilepfy  proceed  from  a  repulfion  of  the 
itch,  a  fcald  head,  &c.  thofe  things  (hould  be  ufed  which  may  recall 
the  impure  matter  to  the  furface  of  the  body ;  and  veficatories applied 
to  the  nape  of  the  neck,  have  been  found  very  beneficial. 

As  to  an  atrophy  in  children,  where  there  is  a  gradual  confump- 
tion  of  the  whole  body,  attended  commonly  with  an  inflation  of 
the  abdomen,  and  an  extraordinary  injury  to  thefeveral  functions, 
we  are,  in  general,  to  take  eare,  that  after  weaning,  they  be  fup- 
plied  with  food  of  fuch  a  kind,  as  adds  nutriment  and  ftrength  to 
the  emaciated  body,  as  broths  of  bruifed  fowls,  or  capons  prepared 
without  the  fat,  paps  of  apples  prepared  with  the  yoiks  of  eggs  aid 
fugar,  together  with  a  little  cinnamon,  mace,  and  wine.  Wncnob- 
firuCtions  happen  in  the  mouths  of  the  lacteals,  proper  deobftruents 
are  to  be  ufed.  , 

A  cardialgia  in  children  principally  difeovers  itfelf  by  an  uncom¬ 
mon  ftraitnefs  over  the  breaft,  joined  with  difficult  refpiration, 
by  inflations  of  the  abdomen  and  praecordia,  by  inquietudes  and 
eruCtations  ;  to  which  flight  fevers  and  convullions  are  frequently 
joined. 

During  the  fit,  but  little  milk  (hould  be  given  the  infant,  and 
antifpafmodic  abforbent  powders,  with  fome -carminative  water, 
(hould  be  adminiftered  both  to  the  nurfe  and  infant }  and  for  their 
drink,  gelatinous  decoCtions  of  the  harts-horn  and  correcting  emul- 
lions.  To  difcliarge  the  flatulencies,  gently  carminative  and  emol¬ 
lient  clyfters  fhould  be  given :  an  outward  application  of  paregorics 
is  likewife  very  beneficial. 

After  the  fit,  in  order  to  remove  the  fomes  of  the  diftemper,  not 
only  the  nurfe,  but  alfo  the  infant  ought  to  be  gently  freed  from 
the  fordes  lodged  in  the  ftomach  and  inteftines,  not  omitting  at  the 
fame  time  the  ufe  of  corroborating  and  ftomachic  medicines. 

To  cure  the  ifehury,  or  retention  of  urine  in  children,  the  nurfe, 
while  (he  gives  luck,  and  the  infant ,  when  weaned,  muft  avoid  all 
improper  aliments  and  unwholcfome  drinks  :  but  if  the  diforder  be 
fupported  by  an  obftruCted  evacuation  by  ftool,  relins  impregnated 
with  rhubarb  (hould  be  taken  in  proper  aliments,  or  clyfters  (hould 
be  duly  injected.  W hen  the  diicharge  of  urine  is  fupprelfed  by  cal¬ 
culous 
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culous  fragments  obftrudting  the  urethra,  emollient  clyfters  are  in 
like  manner  of  fcrvice.  Internally  antifpafmodics  fhoiild  be  ad- 
miniftered  ;  and  externally  baths,  in  which  emollient  fubftances 
have  been  boiled,  are  highly  beneficial;  as  alfo  bags  fitted  with 
the  fame  things  applied  warm  to  the  region  of  the  pubes,  the 
anointing  which  with  the  oil  of  fcorpions  is  alfo  produ&ive  of  happy 
effedls. 

For  the  cure  of  a  cough  and  aflhma  in  infants,  abforbent  powders, 
the  root  of  Florentine  orris,  fpcrmaceti,  and  fngar-candy,  internally 
exhibited,  are  highlv  beneficial,  and  all  the  methods  ul'cd,  whereby 
tranfpiration  may  not  only  be  promoted,  but  a  refolution  of  the  in- 
fpiftated  fluids  commodioufly  obtained. 

If  an  aflhma,  attended  with  a  cough,  proceed  from  acid  and 
vifeid  crudities  in  the  ftomach,  a  mild  emetic  is  often  fuccefsful, 
and  this  end  is  likewife  very  well  anfwered  by  emollient  and  car¬ 
minative  clylters.  If  a  repelled,  acrid,  and  excrementitious  mat¬ 
ter  give  birth  to  the  diforder,  belides  internal  diaphoretics,  gentle 
veficatories,  applied  to  the  nape  of  the  neck,  often  produce  a  happy 
effedf. 

For  ulcerous  tubercles  and  catarrhous  defluxions,  fuch  infufions 
fhould  be  exhibited  to  the  nurfe  as  dilute  the  blood  and  lymph  ;  the 
infant  lhould  have  laxatives  adminifterdd.  Inflammations  of  the 
parotid  glands  are,  befides  the  internal  ufe  of  refolvents,  to  be 
treated  externally  with  thefimplediachylonplaifter,  mixed  with  cam- 
phire  ;  and,  if  the  tumor  cannot  be  difeulied,  it  is  to  be  maturated 
by  emollient  cataplafms. 

As  to  the  cure  of  hiccups  and  vomitings  in  infants,  if  milk  taken 
plentifully  offend,  it’s  quantity  ought  to  be  leflened  ;  but  if  the  dif- 
order  proceeds  from  it’s  depraved  quality,  we  ought  to  procure  a 
proper  excretion  of  it,  both  from  the  nurfe  and  infant. 

As  to  coftivenefs  in  children,  the  nurfe  fhould  ufe  a  light  and 
refolving  diet,  exhibiting,  at  intervals,  currans,  either  in  the  form  of 
an  eledtuary,  with  rhubarb  and  fugar,  or  boiled  with  apples.  But 
the  infant  is  relieved  either  by  fyrup  of  fuccory  -with  rhubarb  and 
a  few  grains  of  white  mechoacan  at  proper  intervals,  or  clyflers 
of  d  decodtion  of  oats  with  honey  and  butter,  or  of  whey  and  Venice 
foap.  The  navel  fhould  alfo  be  anointed  writh  oil  of  fweet  almonds, 
mixed  with  a  due  quantity  of  the  trochifcialhandal, reduced  to  powder. 

.A  diarrhoea,  or  exceffive  flux,  ought  not  to  be  fuddenly  checked, 
efj^ecially  if  children  bear  it  well,  and  if  it’s  fupprefiion  be  not  indi¬ 
cated  as  proper.  But  when  this  happens,  we  mull  have  a  regard 
to  the  nurfe’s  milk  ;  and  if  fhe  lay  a  foundation  for  the  diftemper, 
Ihe  mufl  be  changed,  uling  at  the  fame  time  a  proper  ptifan.  The 
difordered  infant  may  be  relieved  by  taking  internally  powders  of 
Armenian  bole  and  crab’s-eyes,  with  a  few  grains  of  the  bark  of  caf- 
carilla,to  which  may  be  added,  as  circumftances  require,  amber  and 
a  third  part  of  the  theriaca  coeleflis  for  a  dofe  ;  and  externally, 
the  belly  is  to  be  anointed  with  a  proper  liniment.  And  befides 
thefe,  in  fuch  a  ftate  of  the  difeafe,  great  advantages  acruefrom  the 
ufe  of  clyflers. 

Infant,  in  law,  a  perfon  under  the  age  of  one  and  twenty 
years  ;  and  before  that  age  anv  deed  or  writing  may  be  nulled  ;  he 
may  purchafe  without  the  confent  of  another,  but  at  full  age  may 
wave  or  ftand  to  it,  as  he  likes,  as  may  his  heirs.  Coke  on  Littleton 
fays,  fed.  405,  that  an  infant  fhall  not  be  punifhed  till  the  age  of 
14,  which  he  takes  to  be  the  age  of  diferetion  ;  nor  fhall  the  ad  of 
an  infant  be  imputed  to  him,  no  not  in  the  cafe  of  high  treafon,  till 
this  age  :  though  others  fay,  that  an  infant  eight  years  of  age,  or 
upwards,  may  commit  homicide  and  be  hanged  for  it,  if  by  any 
other  ad  it  appear,  that  he  had  knowledge  of  good  and  evil  ;  for 
here  malitia  fupplebit  eetatem.  At  14  he  may,  before  a  judge,  choofe 
new  guardians,  when  he  will,  and  confent  to  marriage  ;  which  laft  a 
female  may  do  at  12. 

INFANTE  and  Infanta,  all  the  fons  and  daughters  of  the 
kings  of  Spain  and  Portugal,  except  the  eldetl  ;  the  princes  being 
called  infantes,  and  the  princefles  infantas. 

INFANTRY,  in  military  affairs,  denotes  the  whole  body  of  foot- 
foldiers.  See  the  articles  Foot  and  Soldiers. 

INFATUATE,  to  prepolfefs  any  one  in  favour  of  fomc  perfon 
or  thing  that  does  not  deferve  it,  fo  far  that  he  cannot  eafily  be  dif- 
abufed.  Alfo  to  deprive  of  underftanding. 

INFECTION,  the  catching  a  difeafe  by  fome  effluvia,  or  fine 
particles,  which  fly  off  from  diifempered  bodies,  and  mixing  with 
the  juices  of  others,  o^caiion  the  fame  diforders  as  were  in  the  bodies 
they  came  from. 

INFIDEL,  a  term  applied  to  fuch  perfons  as  do  not  believe  the 
truths  of  the  Chriftian  religion. 

INFINITE,  that  which  has  neither  beginning  nor  end:  in 
which  fenfe  God  alone  is  infinite.  See  God. 

Infinite  is  alfo  ufed  to  fignify  that  which  has  had  a  beginning, 
but  will  have  no  end,  as  angels  and  human  fouls.  This  makes  what 
the  fchoolmen  call  infinitum  a  parte  pofl ;  as,  on  the  contrary,  by 
infinitum  a  parte  ante,  they  mean  that  which  has  an  end,  but  had  no 
beginning. 

Infinite,  in  mathematics,  is  applied  to  quantities  which  are 
ei  ther  greater,  or  fmaller,  than  any  aflignable  ones.  1  n  which  fenfe, 
it  differs  not  much  from  what  we  otherwife  call  indefinite,  or  inde¬ 
terminate.  Thus,  an 

Infinite,  or  Infinitely  great  line,  in  geometry,  denotes  only 
an  indefinite  or  indeterminate  line  ;  to  which  no  certain  bounds,  or 
limits,  are  preferibed. 

Infinite  quantities.  Though  the  idea  of  magnitude  infinitely 
great,  or  fuch  as  exceeds  any  aflignable  quantity,  does  include  a  ne¬ 
gation  of  limits  ;  yet  all  fuch  magnitudes  are  not  equal  amongff 
themfelvcs  ;  but  befides  infinite  length,  and  infinite  aera,  there  arc 
no  lefs  than  three  feveral  forts  of  infinite  folidity  ;  all  of  which  are 
quantities  fui  generis ;  and  thofe  of  each  fpecies  are  in  given  pro¬ 
portions. 

No.  102.  Vol.  II. 


1  Fhe  doctrine  cf  infinites  has  given  occafion  for  many  difputes  ; 
s  but  the  ti  ue  ftate  of  the  cafe  is  this  :  fo  long  as  we  reafon  upon 
wrong  fuppofitions,  we  muff  never  expedt  to  arrive  at  truth;  but 
the  nearer  our  fuppofitions  are  to  the  truth,  the  nearer  will  be  the 
conclufion;  and  if  thefe  fuppofitions  be  infinitely  near  the  truth, 
the  errors  in  the  conclufion  will  be  infinitely  fmall,  which  being  at 
laft  thrown  out  of  the  account,  the  conclufion  will  be  the  fame  as 
if  we  had  proceeded  upon  principles  accurately  true.  This  is  the 
true  rife  of  infinitely  fmall  quantities  in  all  mathematical  computa¬ 
tions,  and  the  true  reafon  for  rejecting  them,  when  the  operation 
is  over;  but  it  may  be  reafonably  demanded,  How  do  we  know, 
that  thefe  infinitely  fmall  errors  in  the  conclufion  arife  from  fimilar 
errors  in  the  premifes  ?  And  the  anfvver  is,  bccaufe  thefe  two  forts 
of  errors  liavefo  mutual  a  dependence  upon  one  another,  that  one 

I'  cannot  be  made  to  vanifh,  but  the  other  will  neceftarily  vanifh 
with-it.  If  it  be  further  demanded,  What  the  wrong  fuppofitions 
are  from  which  thefe  infinitely  fmall  errors  fpring?  We  anfwer,  in 
the  firft  place,  the  fuppufing  magnitudes  to  have  quantity,  which  in 
reality  have  none  at  all,  but  have  entirely  loft  it,  either  by  running 
into  infinity  on  the  one  hand,  or  into  nothing  on  the  other. 

A  quantity,  after  it  is  reduced  to  nothing,  ceafes  to  be  a  quantity  ; 
and  if  ohave  no  quantity,  neither  can  it’s  reciprocal  a,  or  any  mag¬ 
nitude  exprefled  by  it,  be  faid  to  have  any  :  but  the  reciprocal  of 
nothing  lignifies  a  magnitude  infinitely  great  in  the  ftrideff  fenfe  of 
the  word,  and  can  no  more  be  faid  to  have  a  quantity  than  abfolute 
nothing  can  ;  and  to  compare  fuch  magnitudes  in  refpedt  of  their 
;  quantity,  which  adlually  have  none,  Is  contrary  to  the  definition 
both  of  ratios,  and  the  objedt  of  proportion  :  nay,  we  know’  not 
whether  the  greateft  part,  if  not  all  the  difficulties  that  are  faid  to 
attend  the  idea  of  infinity,  and  our  inability  to  comprehend  it, 
ought  not  rather  to  be  charged  upon  the  abfurdity  of  comparing 
things  together,  w'hich  in  their  own  natures  are  incapable  of  all 
comparifon.  It  is  faid,  indeed,  that  zw/fw/V^parallelopipeds,  ftanding 
perpendicular  upon  finite  bafis,  and  upon  the  fame  plane,  are  in 
proportion  as  their  bafis ;  which  is  true;  but  this  is  not  comparing 
magnitudes  in  refpect  of  the  quantity  they  have  not,  but  in  refpedt 
of  the  quantity  they  have  ;  one  of  thefe  parallelopipeds  may  be  faid 
to  be  broader  of  thicker  than  another,  though  not  higher.  "  Thus, 
if  r  be  any  quantity  whereof  the  multiples  2  r  and  3  r  are  taken, 
2  r  may  be  faid  to  be  to  3  r  as  2  to  3,  whether  r  be  finitely  or  in¬ 
finitely  great  or  fmall  ;  nay,  though  r  fhould  fignify  an  impoflible 
quantity;  as  y/—  1,'  y/ —  2, 1  &c.  but  then  the  quantity  of  this 
proportion  does  not  depend  upon  the  quantity  r,  but  apon  the  co¬ 
efficients  2  and  3  -.  but  we  muff  here  take  notice,  however,  that  if  r 
be  adtually  infinite,  we  mean  in  the  ftridteft  fenfe  of  the  word,  by 
2  rand  3  r,  muff  then  be  meant,  not  quantities  twice  or  thrice  as 
big  as  r,  in  the  fame  refpedt  wherein  it  is  infinite,  but  r  twice  or 
thrice  taken,  which  is  no  way  abfurd  ;  for  if  it  be  poflible  for  any 
one  infinite  quantity  to  exift,  that  is  not  every  way  infinite,  it  will  be 
as  poflible  for  others  to  exift  of  the  fame  kind,  independently  of  the 
former ;  a  parallelopiped,  that  is  infinitely  extended  only  as  to  it’s 
,  length,  and  that  both  forwards  and  backwards,  may,  how’ever,  re¬ 
ceive  any  addition,  or  be  increafed  or  diminifhed  in  any  proportion 
in  refpedt  of  it’s  finite  dimenfions,  but  not  in  refpedt  of  it’s  infinite 
dimenfions  ;  and  this  is  all  the  proportion  we-can  conceive  infinite 
quantities  capable  of. 

Mathematicians,  and  more  efpecially  thofe  who  underftand  this 
fubjedt,  are,  generally  fpeaking,  referved  enough  upon  it,  and  choofe 
rather  to  be  deficient  than  redundant  in  their  expreffions  upon  thefe 
occalions;  not  from  any  diffidence  in  their  own  principles,  but 
knowing  very  w'ell  how  liable  matters  of  this  nature  are  to  be  drawn 
into  difputes  by  fuch  as  lie  upon  the  catch,  and  make  it  their  chief 
bufinefs  to  oppofe  the  truths  which  they  themfelves  could  never  have 
difeovered,  nor  perhaps  will  ever  be  able  to  underftand. 

Infinitely  infinite  fradlions,  or  all  the  powers  of  all  the  frac¬ 
tions  whofe  numerator  isone,  are  together  equal  to  an  unit. 

Hence  it  is  deduced,  1°,  That  there  are  not  only  infinite  pregref- 
fions,  or  progreffions  in  infinitum;  but  alfo  infinitely  farther  than  one 
kind  of  infinity.  2°,  That  the  infinitely  infinite  progreffions  are  not- 
withftanding  computable,  and  to  be  brought  into  one  fum  ;  and  that 
not  only  finite,  but  fo  lmall  as  to  be  lefs  than  any  aflignable 
number.  3 °,  That  of  infinite  quantities  fome  are  equal,  others 
unequal.  40,  That  one  infinite  quantity  may  be  equal  to  two,  three, 
or  more  other  quantities,  whether  infinite  ox  finite. 

INFINITIVE,  in  grammar,  the  name  of  one  of  the  moods, 
which  ferve  for  the  conjugating  of  verbs.  See  Grammar  Syftem. 

Infinitives,  fays  Mr.  Harris,  not  only  lay  afide  the  charadfer  of 
attributes,  but  they  alfo  aflume  that  of  substantives,  and  are 
diftinguilhed  with  their  feveral  attributes:  e.  g.  Dulce  Sc  decorum  eft 
pro  patria  mori  :  scire  tuum  nihil  eft,  See.  Thus  alfo  Spencer  : 

For  not  to  have  been  dipt  in  Lethe  lake 

Could Jave  the  fonmf  1  hetis  from  to  die  :  i.  e.  amo  an  Bavsiv. 

The  pradlice  of  uling  a  number  of  infinitives  fucceflively  is  a  great 
but  common  fault  in  language  ;  as,  he  offered  to  go  to  teach  to  write 
Englifh.  Indeed,  where  infinitives  have  no  dependence  on  each 
other,  they  may  be  ufed  elegantly  enough  ;  as,  to  mourn,  to  Jigh,  to 
fink,  to fiuoon,  to  die. 

INFINITY,  the  quality  which  denominates  a  thing  infinite. 
The  idea  fignified  by  the  name  infinity  is  belt  examined  by  eonli- 
dering  to  what  things  infinity  is  by  the  mind  attributed,  and  how  the 
idea  itfelf  is  framed  :  Unite  and  infinite  arc  looked  upon  as  the 
modes  of  quantity,  and  are  attributed  primarily  to  things  that  have 
parts,  and  are  capable  of  increafe  or  diminution,  by  the  addition  or 
lubtradtion  of  any  the  leaft  part.  Such  are  the  ideas  of  fpace,  du¬ 
ration,  and  number.  When  we  apply  this  idea  to  the  Supremo 
Being,  we  doit  primarilv  in  relpecft  oi  his  duration  and  ubiquity: 
and  more  figuratively,  when  to  his  wifdom,  power,  go'odnefs,  and 


1  222]  INFLAMMAT  IONS. 


other  attributes,  which  are  properly  inexhauftible  and  incompre- 
henfible  :  for  when  we  call  them  infinite,  we  have  no  other  idea  of 
this  infinity ,  but  what  carries  with  it  fome  reflection  on  the  number, 
or  the  extent,  of  the  adts  or  objeas  of  God’s  power  and  wifdom, 
which  can  never  be  fuppofed  fo  great,,  or  fo  many,,  that  thefe  attri¬ 
butes  will  not  always  furmount  and  exceed,  though  we  multiply 
them  in  our  thoughts  with  the  infinity  of  endlefs  number.  We  do 
not  pretend  to  fay,  how  thefe  attributes  are  in  God,  who  is  infi¬ 
nitely  beyond  the  reach  of  our  narrow  capacities;  but  this  is  our 
wav  of  conceiving  them,  and  thefe  are  our  ideas,  of  their  infinity . 

We  come  by  the  idea  of  infinity  thus :  every  one  that  has  any  idea 
of  any  dated  length  of  fpace,  as  a  foot,  yard,  See.  finds  that  he  can 
repeat  that  idea,  and  join  it  to  another,,  to  a  third,  and  fo  on,  with¬ 
out  ever  coming  to  an  end  of  his  additions.  From  this  power  of 
enlarging  his  idea  of  fpace,  he  takes  the  idea  of  infinite  fpace,  or  im- 
menfitv.  By  the  fame  power  of  repeating  the  idea  of  any  length  or 
duration  we  have  in  our  minds,  with  all  the  endlefs  addition  of 
number,  we  alfo  come  by  the  idea  of  eternity. 

INFLAMMABILITY,  is  that  property  of  bodies  which  dif- 
pofes  them  to  kindle,  or  catch  fire.  See  the  three  articles  Flame, 
Heat,  and  Phlogiston. 

Inflammability  of  oils  with  acids.  Among  the  many  furprif- 
ing  phaenomena  which  the  world  owes  to  the  late  improvements  in 
chemiftry,  there  is  none  which  has  more  attracted  the  admiration 
of  the  generality  of  mankind  than  that  remarkable  one  of  producing 
a£tual  flame,  by  mixing  two  liquors,  both  cold  to  the  touch  ;  the 
acid  fpirits  of  minerals,  and  the  chemical  oil  of  vegetables.  See 
Coruscation.. 

Borrichius  has  explained  this  phenomenon  with  all  the  necefiary 
particulars.  His  method  is  this :  Mix  in  a  glafs  veflel  four  ounces 
of  frefh  drawn  and  highly  rectified  oil  of  turpentine,  with  fix  ounces 
of  aqua  fortis  newly  made  and  carefully  prepared  ;  cover  the  veflel, 
and  (hake  the  two  liquors  well  together.  After  they  have  flood 
together  half  an  hour,  open  the  velTel,  and  there  will  proceed  out 
of  the  mouth  of  it  large  quantities  of  flame  mixed  with  great  clouds 
of  fmoke.  The  experiment  will  not  fucceed,  however,  unlefs  the 
liquorsare  frefh  made, and  the  veflel  be  expofedtothe  heatof  the  fun. 

INFLAMMATION,  (from  in  and  flamma,  fame)  in  furgery  and 
medicine,  is  defined  to  be  a  preffure  and  attrition  of  the  red  arterial 
blood,  ftagnating  in  the  fmalleft  canals,  produced  by  the  motion  of 
the  reft  of  the  blood,  thrown  into  a  violent  and  forcible  commotion, 
by  means  of  a  fever.  See  the  article  Fever. 

This  definition  of  an  infiammation  is  taken  from  it’s  caufes. 
Othersdefine  it  from  its  fymptomstobe  a  fpecies  of  tumour,  attended 
with  a  burning  heat,  pain,  rednefs,  refiftance,  and  a  continual  pul¬ 
iation  and  pricking.  SeeTuMOR. 

Inflammations  are  either  external,  being  fuch  as  fall  properly 
under  the  buflnefs  of  furgery,  and  are  cured  by  manual  operations 
and  topical  remedies  ;  or  internal,  being  fuch  whofe  cure  is  to  be 
rxpeCted  chiefly  from  the  ufe  of  internal  remedies. 

General  divifms  of  external  Inflammations.  External  inflam¬ 
mations,  feated  in  the  common  integuments,  are  generally  termed 
phlegmons but  when  (lighter,  they  are  called  furuncles.  The  in¬ 
flammation  which  is  not  fixed  deep,  but  only  fpreads  fuperficially  on 
the  fkm,  Is  ufually  diftinguiflied  by  the  name  of  an  eryfipelas  ;  and 
the  inflammatory  tumor  that  arifes  at  the  finger-ends,  is  termed 
paronychia  ;  when  the  inflammation  fixes  in  the  groin  or  armpits,  the 
tumor  is  called  a  bubo  ;  when  under  the  ears,  parotis.  If  an  in¬ 
flammation  feizes  the  hands  and  feet  from  extreme  cold,  chilblains 
arife. :  other  inflammations  have  alfo  particular  names,  according  to 
the  particular  part  of  the  body  they  poffefs. 

General  eaujes  of  external  Inflammations.  The  caufe  of  a 
phlegmon,  or  an  external  inflammation ,  arifes  generally  from  too 
thick  or  vifeid  a  ftateof  the  blood,,  ftagnating  in  the  anaftomofesof 
the  fmalleft  arteries  and  veins  ;  fo  that  the  blood  being  fent  in 
larger  quantities  than  it  can  pafs  through  thofe  veflels,  muftof  con- 
fequence  excite  the  fore-mentioned  general  fymptoms  of  an  inflam¬ 
mation,  and  muft  occafion  great  diforders  at  every  part  where  fuch 
ftagnation  is  made.  And  though  no  part  of  the  body,  whether  ex¬ 
ternal  or  internal,  nor  the  bones  themfelves  are  exempt  from  this 
kind  of  inflammation,  yet  it  more  frequently  happens  in  the  fat  and 
glands,  than  any  where  elfe. 

With  regard  to  the  caufe  whence  that  infpiffationand  ftagnation 
in  thole  veflels  proceeds,  they  are,  according  to  Heifter,  of  two  kinds, 
of  which  the  firft  may  be  called  external,  and  the  latter  internal. 
Among  the  external  caufes  are  placed  in  the  firft  rank  all  wounds, 
fradtures,  luxations,  contufions,  pundlures  by  thorns  and  fplinters, 
with  a  too  great  comprefiion  of  the  veflels,  whether  by  too  ftridl  a 
bandage,  or  otherwise.  To  thefe  caufes  maybe  added  burns  of  all 
forts,  extreme  cold,  too  violent  a  motion  of  the  body,  the  external 
or  internal  application  of  too  {harp  and  ftimulating  fubftances, 
flicking  plaifters,  oily  and  fat  things,  with  abundance  of  the  like 
nature,  which  flop  up  the  pores  of  the  fkin,  and  impede  the  free 
courfeof  the  blood.  Amongft  the  internal  caufes,  the  fame  author 
reckons  any  thing  acrimonious  in  the  fluids,  as  in  the  feurvy  ;  as 
alfo  from  the  blood’s  abounding  in  too  great  quantities,  or  being  of 
too  thick  a  confidence,  or  laftly,  when  it  circulates  in  the  body  with 
too  violent  a  motion  ;  for  by  this  means  the  grofler  particles  of  the 
blood  are  driven,  andas  it  were  wedged  into  fmaller  veflels  than  they 
can  readily  find  a  paffage  through,  and  this,  moreefpecially,  when  a 
fudden  cold  is  fpread  over  a  body  that  is  in  a  great  heat.  In  fhort, 
everything  will  produce  an  obftrudtion  which  makes  the  parts  of 
the  blood  too  grofsand  bulky,  or  too  much  contradfs  the  mouths  of 
the  fmalleft  veflels. 

General  enfis  and  cure  of  Inflammations.  Inflammations  ter¬ 
minate  varioufly,  according  to  their  different  degrees  of  violence, 
the  caufes  from  whence  they  rife,  the  parts  which  they  affedt,  and 
the  particular  conftitution  of  the  patient,  with  feveral  other  eircum- 


ftances  which  alfo  prefnge  to  us  what  fliall  be  the  end  of  the  in¬ 
flammation.  But  the  feveral  ways  wherein  an  inflammation  termi¬ 
nates  arc  chiefly  four.  It  is  either,  1.  fodii'perfed  and  rcfolved,  as 
to  vanifh  without  leaving,  any  confidcrable  injury  in  the  part  af- 
fedfed,.  and  which  afterwards  recovers  it’s  former  vigour,  and  is  of 
all  others,,  the  beft  courfe  it  can  take  ;  or  elfe,  2.  the  inflammation 
fuppurates  and  degenerates  into  an  abfeefs,  fo  as  to  leave  ever  after 
fome  damage  in  the  organ  ;  or  elfe,  3.  the  inflammation  degenerates 
into  a  gangrene,  or  fphacelus  ;  or  laftly,  into  a  hard  tumor,  com¬ 
monly  called  a  feirrhus,.  which  grows  more  compact  in  the  partaf- 
fedfed,  as  the  inflammation  remits  or  goes  oft'. 

As  to  the  refolution  and  difperfion  of  an  inform  ation,  that  is 
ufually  pratlicahlc,  where  it  is  only  of  a  milder  kind,  in  a  found  ha¬ 
bit  of  body,  when  the  blood  is  not  yet  too  vifeid  nor  vehement  in  it’s 
motion.  See  the  article  Dispersion.. 

But  fuppuration  follows,  when  the  inflammation  is  more  violent 
the  circulation  more  rapid,  but  yet  the  mafs  of  blood  fomewhat 
temperate,  and  without  much  acrimony :  the  treatment  of  an  in¬ 
flammation  that  terminates  in  a  fuppuration,  the  reader  will  find  de¬ 
livered  under  the  articles  Suppuration,  Abscess,  & c. 

When  the  fore-mentioned  fymptoms  are  much  more  violent,  and 
when  the  blood  is  at  the  fame  time  more  acrimonious  and  rapid  than 
it  ought  to  be,  the  inflammation  generally  terminates- in  a  gangrene- 
See  the  article  Gangrene. 

Butif  the  inflamed  part  be  full  of  glands, and  the  blood  very  thick, 
glutinous,  and  infpifl'ated,  the  fmall  blood  veflels  are  thenfo  ftrongly 
fluffed  up  with  glutinous  blood,  that  they  are  compared  together, 
the  parts  lofe- their  fenfation,  and  are  converted  into  a  hard  tumor, 
which  is  thence  called  a  feirrhus.  Seethe  article  Scirrhus. 

Inflammation  of  the  bladder  proceeds,  in  a  great  meafure* 
from  the  fame  caufes  as  that  of  the  kidneys,  and  requires  a  fimilar 
treatment.  It  is  known  by  an  acute  pain  towards  the  bottom  of  the 
belly,  and  difficulty  of  palling  urine,  with  fome  degree  of  fever,  a 
conltant  inclination  to  go  to  itool,  and  a  perpetual  defire  to  make 
water.  The  diet  muff  be  light  and  thin,  and  the  drink  of  a  cooling 
nature.  Bleeding  is  very  proper  at  the  beginning,  and  in  robuft 
conftitutions  it  will  often  be  necefiary  to  repeat  it.  The  lower 
part  of  the  belly  fhouhl  be  fomented  with  warm  water,  or  a  decoc¬ 
tion  of  mild;  vegetables,  and  emollient  clyfters  ought  frequently  to 
be  adminiftered,  &  c.  the  patient  fhould  abftain  from  everything 
that  is  of  a  hot,  acrid,  and  ftimulating  quality,  and  live  entirely 
upon  fmall  broths,  gruels,  and  mild  vegetables. 

Inflammation  of  the  Jlomach  is  known  by  a  burning,  fixed, 
and  pungent  pain  in  the  ftomach,  which  is  exafperated  at  the  in- 
ftant  any  thing  is  taken  into  it,  and  is  fucceeded  by  a  moft  painful 
vomiting  and  hiccough.  There  is,  befides,  an  inward  heat,  anxiety* 
and  a  tenfive  pain  about  the  praecordia,  an  acute  continual  fever* 
great  thirft,  difficult  breathing,  inquietude,  tolling  of  the  body, 
coldnefs  of  the  extreme  parts,  a  hard,  contracted,  quick,  and  fome- 
times  unequal  pulfe.  in  the  medical  effays,  we  have  an  inftance 
of  this  difeafe  being  attended  with  a  hydrophobia.  See  the  article 
Hydrophobia. 

Boerhaave  fays,  that  this  difeafe,  if  not  fuddenly  cured,  is  gene¬ 
rally  mortal :  therefore,  that  as  foon  as  it  is  difeovered,  plentiful 
bleeding  is  necefiary  ;  that  the  patient’s  drink  fhould  be  very  foft, 
antiphlogiftic,  and  emollient;  and  alfo  that  clyfters  of  the  fame  kind 
fhould  be  adminiftered. 

Arbuthnot  advifes,  the  patient  fhould  totally  abftain  from  every 
thing  that  has  acrimony  in  it ;  even  the  cooling  nitrous  falts,  which 
are  beneficial  in  other  inflammations,  irritate  too  much.  Vomits, 
cordials,  and  fpirituous  liquors,  are  little  better  than  poifon:  milk 
generally  curdles.  Aliments  muft  be  given  frequently,  and  by  a 
fpoonful  at  a  time,  for  any  diftenfion  increafes  the  inflammation. 
A  thin  gruel  of  barley,  oatmeal,  whey,  with  a  very  little  fugar,  or 
honey,  or  chicken  broths,  are  proper  aliments :  whey  emulftons, 
barley-wat?r,  and  emollient  decodhons  are  proper  drinks.  If  poi- 
fons-of  the  cauflic  kind,  or  metallic  medicines  ill-prepared,  caufe  the 
inflammation,  oily  fat  things  are  proper,  as  new  milk,  cream,  oil  of 
fweet  almonds,  or  oil  of  olives  taken  often  and  plentifully,  accord¬ 
ing  to  Hoffman.  If  in  the  cholera  morbus  an  inflammation  \s  ap¬ 
prehended,  he  advifes  abforbents  and  burnt  hartlhorn,  with  ge¬ 
latinous  decoctions  of  calves  and  neats’  feet,  or  hartfhorn-jellies, 
and  water-gruel.  Outwardly  he  recommends  the  following  lini¬ 
ment  as  ufeful  in  all  cafes;  take  of  fweet  almonds,  two  ounces; 
camphire,  one  dram  ;  make  a  liniment,  with  which  anoint  fre¬ 
quently  the  praecordia,  applying  a  hot  linen  cloth  over  it.  The  fol¬ 
lowing  epithem  he  recommends  as  an  excellent  difeutient  and  fu-- 
dorific.  Take  of  the  vinegar  of  rofes,  two  ounces  ;  fpiritof  wine 
camphorated,  two  drams ;  tindlure  of  faffron,  and  tindfureof  caftor, 
of  each  one  dram  ;  nitre,  half  a  dram  :  let  this  epithem  be  applied 
warm  to  the  region  of  the  ftomach. 

If  there  happens  an  impofthume,  honey,  and  even  honey  of  rofes, 
taken  inwardly,  is,  according  to  Arbuthnot,  a  good  cleanfer  ;  and 
decoCtions  of  comfrey-roors,  healing. 

Inflammation  of  the  womb,  appears  from  extraordinary  heat 
and  a  fixed  pain  in  the  groin,  with  an  acute  fever,  a  pain  in  the 
loins  and  belly,  an  inflation  of  the  abdomen,  a  ftimulus  to  make 
water  and  to  go  to  {tool,  heat,  and  a  difficulty  of  urine. 

Other  fymptoms,  according  to  Aftruc,  are  a  tumor,  pain,  heat, 
tenfion  of  the  hypogaftric  region,  rednefs  of  the  os  uteri,  and  great 
heat  of  the  vagina.  If  the  fore  part  of  the  uterus  is  affedted,  there 
is  adyfury;  if  the  back  part,  a  tenefmus  ;  frequent  faintings  and 
cardialgia,  a  burning  fever ;  or,  if  the  inflammation  is  violent,  a  li- 
pyria,  in  which  the  external  parts  or  extremities  are  cold,  and  the 
internal  burn,  and  the  pulfe  is  imperceptible  ;  a  delirium  and 
phrenfy  ;  the  breafts  (well,  in  proportion  as  the  inflamed  uterus. 

Hoffman  diftinguifhes  this  difeafe  -into  the  fuperficial  and  more 
profound.  He  fays,  that  it  is  eafily  formed  in  child-bed  women, 

and 
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and  frequently  accompanies  the  milk-fever,  and  may  be  cured  in  a 
few  days  if  rightly  managed.  But  that  when  it  is  more  intenfe,  and 
attended  with  grievous  fymptoms  without  remiffion,  it  kills  on  the 
feventh,  ninth,  or  eleventh  day  ;  a  white  miliary  fever  generally  fu- 
pervenes,  which  is  the  word  omen,  as  it  fhews  a  mortification  of 
the  uterus.  See  the  article  Miliary  Fever. 

INFLAMMATORY  Diseases.  To  thefe  may  be  referred 
the  feveral  difeafes  mentioned  in  the  preceding  article,  either  atten¬ 
ded  with  a  fever,  or  leffer  inflammation  without  a  fever  ;  befides  all 
chronic  diforders  arifing  from  inflammations,  the  chief  of  which  are 
old  coughs,  confumptions,  and  the  rheumatilrn,  without  a  fever. 

Bleeding  is  the  mod  indifpenfible  remedy  in  the  cure  of  all  in¬ 
flammatory  difeafes,  and  therefore  to  the  delaying  this  too  long,  or 
not  repeating  it,  it  is  owing,  that  colds  end  in  dangerous  fevers, 
rheumatifms,  or  confumptions.  See  Bleeding. 

An  early  fweat  tends  alfo  to  prevent  an  inflammatory  fever  ;  for 
which  purpofe,  the  diaphoretic  draught  of  the  Edinburgh  difpenfa- 
tory  is  recommended  ;  or,  inflead  of  it,  a  fpoonful  of  the  plain  fpi- 
ritus  Mindereri  may  be  given  every  two  hours,  till  a  fweat  breaks 
out ;  or  two  fcruples  of  the  fait  of  hartfhorn,  faturated  with  about 
three  fpoonfuls  of  common  vinegar,  may  be  given  in  one  draught  at 
bed  time. 

INFLATION,  (formed  from  in,  and  flatus;  of  flo ,  I  blow ; 
blowing  up ,)  the  a<£t  of  Aretching  or  filling  any  flaccid,  or  difteniible 
body,  with  a  flatulent  or  windy  fubflance. 

INFLECTION,  in  grammar,  the  variation  of  nounsand  verbs, 
in  their  feveral  cafes,  tenfes,  and  declenfions. 

Inflexion  is  a  general  name,  under  which  are  comprehended  both 
CONJUGATION  and  DECLENSION. 

Inflection,  point  of,  in  geometry.  Refer  to  the  Syflem. 

INFLUENCE,  a  quality  fuppofed  to  flow  from  the  heavenly 
bodies,  either  with  their  light  or  heat ;  to  -which  aflrologers  idly 
aferibe  all  fublunary  events. 

INFLUENT,  a  term  ufed  where  the  liquor  or  juice,  by  the  con¬ 
trivance  of  nature,  and  the  laws  of  circulation,  falls  into  any  cur¬ 
rent  or  receptacle. 

Influent  fever,  is  fometimes  ufed  for  a  nervous  fever. 

INFORMATION,  in  law,  for  the  king,  is  much  the  fame  with 
what  is  called  declaration  for  a  common  perfon:  it  is  not  al¬ 
ways  done  diredfly  by  the  king,  or  his  attorney,  or  the  clerk  of  the 
crown-office  ;  but  fometimes  by  another,  who  fues  as  well  for  the 
king  as  himfelf,  on  a  breach  of  fome  penal  law  or  Aatute,  wherein  a 
penalty  is  given,  one  part  to  the  ufe  of  the  king,  and  another  to  the 
ufeof  the  informer.  And  it  differs  from  an  indictment,  which  is 
found  by  the  oaths  of  twelve  men  ;  and  is  only  the  allegation  of  the 
officer  who  exhibits  it. 

An  information  lies  for  offences  at  common  law,  as  batteries,  con- 
fpiracies,  nuifances,  contempts,  libels,  feditious  words,  &c.  and  in 
many  cafes  by  Aatute,  in  which  the  offender  is  rendered  liable  to  a 
fine,  or  other  penalty  :  an  information  alfo  lies  againAthe  inhabitants 
of  a  town,  for  not  repairing  the  highways,  for  going  armed  in  a  fray 
of  the  peace,  &c.  and  in  general  for  any  offence  againfi  the  public 
good,  or  the  principles  of  juflice  ;  but  where  an  information  brought 
is  only  for  vexation,  the  defendant  may  bring  an  information  againfl 
fuch  vexatious  informer.  All  informations  brought  by  informers  on 
penal  Aatutes,  where  a  certain  fum  is  allowed  him,  mufl  be  brought 
in  the  county  where  the  offence  was  committed,  and  within  a  year 
after  the  fatfl  was  done  ;  but  a  party  aggrieved,  not  being  a  com¬ 
mon  informer,  is  not  obliged  to  bring  his  information  in  the  proper 
county:  for  he  may  lay  it  in  what  county  he  pleafes.  If  an  in¬ 
former,  without  leave  of  the  court,  compounds  with  the  defendant, 
he  forfeits  tol.  and  may  be  fet  in  the  pillory.  Where  an  information 
is  exhibited  for  trefpafs,  battery,  &c.  to  which  the  defendant  appears 
and  pleads  to  iffue,  and  the  profecutor  does  not  bring  on  the  trial 
•within  a  year  after  the  iffue  joined  ;  or  if  a  verdidl  pafs  for  the  de¬ 
fendant,  the  court  is  to  allow  the  defendant  coAs,  unlefs  it  appears 
that  there  was  a  reafonable  caufe  for  the  information,  4  &  5  W.  &  M. 
c.  18.  After  a  plea  is  put  into  an  information  for  any  offence,  the 
defendant  may  be  fo  far  indulged  by  the  court,  as  to  appear  by  his 
attorney.  A  replication  to  an  information  on  a  fpecial  plea  in  the 
courts  of  Wefiminfler,  muA  be  made  by  the  attorney-general;  but 
if  it  be  before  the  juAices  of  afilze,  it  muA  be  made  by  the  clerk  of 
affize  ;  yet  the  replication  to  a  general  iffue  on  an  information  fihii  tam 
(that  is,  at  the  fuit  both  of  the  king  and  the  party)  in  the  courts  of 
WeAminAer,  may  be  made  in  the  aame  of  the  attorney-general  only; 
and  in  fuch  actions  mofl  of  the  precedents  are  for  the  replication  to 
be  made  by  the  plaintiff,  and  a  demurrer  may  be  made  to  an  infor¬ 
mation  ghii  tam,  without  the  attorney-general. 

IFORMATUS  non  fum,  a  formal  anfwer  of  an  attorney,  who, 
having  nothing  material  to-urge  in  court,  makes  anfwer,  If  on  fum 
informatus,  I  am  not  informed. 

INFORMER,  a  perfon  that  informs  againft  or  profecutes  an¬ 
other,  upon  any  penal  ftatute,  moA  commonly  for  a  reward. 

INFRACTION,  a  rupture,  breach,  or  violation  of  a  treaty,  &c. 

INFUNDIBULUM,  a  funnel.  This  term  is  applied  to  divers 
parts  of  the  human  body  ;  as  infundibulum  cerebri ,  infundibulum  renum. 
See  Plate  147,  fig-  5. 

INFUSION,  in  pharmacy,  a  method  of  obtaining  the  virtues 
of  plants,  roots,  &rc.  by  Aeeping  them  in  a  hot  or  cold  liquid. 

Hot  infujions  are  made  by  pouring  boiling  water,  or  any  other 
menflruum,  on  the  drugs  whofe  virtues  we  would  extradt :  thus,  in 
order  to  obtain  the  common  infufion  of  fena,  take  the  leaves  of  fena, 
an  ounce  and  a  half ;  of  cryflals  of  tartar,  three  drams;  of  the  leffer 
cardamom-feeds  hulked,  two  drams:  boil  the  cryflals  of  tartar  in 
a  pint  of  water  till  they  are  diffolved,  then  pour  the  water,  while 
boiling  hot,  upon  the  fena  and  the  refi ;  and  when  the  liquor  is  cold, 
Arain  it  off. 

By  infufion  in  water,  the  gummy  and  faline  parts  of  vegetables  are 
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extradfed  ;  and  by  the  intervention  of  the  gummy  part,  the  refmous 
is  alfo  taken  up  by  the  fame  menflruun;,  fo  are  the  oily;  fo  that  in 
many  inflances  the  whole  virtue  of  a  plant,  &c.  is  obtained.  In 
general,  water  takes  up  more  by  infufion  from  dry  herbs  than  from 
frelh  ones,  particularly  the  newly  dried  ones.  From  animal  fub- 
flances,  water  extradfs  the  gelatinous  and  nutritious  parts  ;  whence 
glues,  jellies,  and  broths,  are  obtained  ;  and  aiong  with  thefe  it 
takes  up  principles  of  more  adlivity.  Water  alfo  diffolves  fome 
portion  of  calcareous  earth,  but  it  hath  no  aclion  on  any  other  kind 
of  earthy  matter. 

In  making  infuflons ,  whether  the  water  is  cold  or  hot,  the  ingre¬ 
dients  are  only  Aeeped  in  it,  without  boiling.  It  is  the  fame  whe¬ 
ther  proof  fpirit,  redtifled  fpirit,  urine,  or  whatever  elfe  is  the 
menflruum. 

In  nervous  diforders,  infufms  are  beA  made  in  a  vinous  or  a  fpi- 
rituoUs  menflruum.  Stomachic  infufions  fhould  be  moderately  fpi- 
rituous.  Cathartic  ones,  whether  faline  or  refinous,  if  for  extem¬ 
poraneous  ufe,  are  beA  made  with  hot  water  in  the  manner  of  tea. 

Infujions  fhould  not  be  fo  fated  with  the  ingredients  as  to  make 
the  medicine  unpalatable  :  though  where  fetid  fimples  are  required, 
this  cannot  be  attended  to. 

Such  infufms  as  are  refinous  fhould  be  given  in  wine ;  fo  fhould 
allthofe  that  turn  milky  when  mixed  with  water.  Bitters  in  wine 
fhould  be  given  before  and  after  dinner,  for  then  they  affedt  the 
head  lefs. 

Many  infufions  are  mofi  agreeable  vvhen  made  with  cold  water  ; 
and  they  are  Aronger  thus,  than  when  heat  is  ufed,  as  is  inflanced 
in  the  bark,  camomile  flowers,  &c. 

The  bitter  infufion  is  prepared  by  cutting  the  top®  of  the  leffer  cen¬ 
taury  and  camomile  flowers,  of  each  half  an  ounce,  and  the  yellow 
rind  of  lemon  and  orange  peel,  of  each  two  drams,  in  fmall  pieces, 
and  infufing  them  in  a  quart  of  boiling  water.  A  tea-cup  full  of 
this  infufion  may  be  taken  twice  or  thrice  a  day  for  indigeflicn,  weak- 
nefs  of  the  flomach,  or  want  of  appetite. 

Infufion  of  the  bark,  is  made  by  infufing  an  ounce  of  the  powder 
in  a  pint  of  boiling  water,  with  the  addition  of  four  or  five  table- 
fpoonfuls  of  brandy,  for  two  or  three  days.  I h  diforders  which 
require  the  bark,  a  tea-cupful  of  this  may  be  taken  two  or  three 
times  a  day. 

Infufion  of  carduus,  is  made  by  infufing  an  ounce  of  the  dried 
leaves  of  carduus  benediftus  in  a  pint  of  common  water,  for  fix 
hours,  without  heat,  and  then  filtering  the  liquor  through  paper. 
This  infufion,  which  may  be  flavoured  atpleafure,  with  cinnamon, 
or  other  aromatics,  may  be  beneficially  ufed  in  weakneffes  of  the 
flomach,  where  the  common  bitters  do  not  agree. 

Infufion  of  linfeed,  is  prepared  by  infufing  two  fpoonfuls  of  linfeed, 
and  half  an  ounce  of  liquorice  root  fliced  in  three  pints  of  boiling 
water  by  the  fire  for  fome  hours,  and  then  ftraining  off  the  liquor. 
The  peftoral  infufion  is  made  by  adding  to  thefe  ingredients  an  ounce 
of  the  leaves  of  colts-foot.  Thefe  emollient  liquors  may  be  taken 
in  difficulty  of  making  water,  and  in  coughs,  and  other  complaints 
of  the  bread. 

Infujion  of  rofes,  is  made  by  infufing  half  an  ounce  of  red  rofes, 
dried,  for  four  hours,  in  a  quart  of  boiling  water,  in  an  unglazed 
earthen  veffel  ;  afterwards  pouring  in  half  a  dram  of  the  vitriolic 
acid,  called  alfo  oil  of  vitriol,  draining  the  liquor,  and  adding  to  it 
an  ounce  of  loaf  fugar.  A  tea-cupful  of  this  aftringent  infufion  may 
be  taken  every  three  or  four  hours,  in  an  exceffive  flow  of  the  men- 
fes,  vomiting  of  blood,  and  other  hemorrhages.  It  will  likewile 
ferve  as  a  very  good  gargle. 

Infujion  of  tamarinds  and  fena,  is  prepared  by  infufing  for  four  or 
five  hours  one  ounce  of  tamarinds,  and  fena  and  cryflals  of  tartar, 
of  each  two  drams,  in  a  pint  of  boiling  water/;  draining  the  liquor, 
and  adding  to  it  an  ounce  or  two  of  the  aromatic  tindlure.  Perfons 
whoareealilv  purged,  may  leave  out  either  the  tamarinds  or  the 
cryflals  of  tartar.  A  tea-cupful  of  this  agreeable  cooling  purge  may 
be  taken  every  half  hour  till  it  operates. 

Spanifh  infufion,  is  made  by  infufing  an  ounce  of  Spanifh  juice 
cut  into  fmall  pieces,  and  three  drams  of  fait  of  tartar,  in  a  quart  of 
boiling  water  for  a  night;  and  adding  to  the  drained  liquor  an 
ounce  and  a  half  of  the  fyrup  of  poppies.  In  recent  colds,  coughs, 
and  obflrudtions  of  the  breaft,  a  tea-cupful  of  this  infufion  may  be 
taken  with  advantage  three  or  four  times  a  day.  See  Liquorice. 

An  infufion  for  the  palfy  may  be  made  by  infufing  horfe-radilh 
root  fliaved,  muftard-feed  bruifed,  of  each  four  ounces  ;  and  one 
ounce  of  the  outer  rind  of  orange-peel,  in  two  quarts  of  boiling 
water,  inaclofe  veffel,  for  twenty-four  hours.  A  tea-cupful  of  this 
warm  flimulating  medicine  may  be  taken  three  or  four  times  a  day 
in  paralytic  complaints.  It  excites  the  a&ion  of  the  foiids,  proves 
diuretic,  and,  with  warmth,  promotes perfpiration.  If  two  or  three 
ounces  of  the  dried  leaves  of  marfh-trefoil  be  ufed  inflead  of  the 
muftard,  we  fhall  have  the  anti-fcorbutic  infufion. 

INGOT,  a  n^ifs  of  gold  orfilver,  from  the  mines,  melted  down 
and  call  in  a  fort  of  mould,  but  not  coined  or  wrought.  It  is  alfo 
a  name  given  to  the  moulds  or  cavities,  wherein  they  cafr  melted 
metals,  or  regulus  of  femi-metals.  See  Piute  2i,  fig.  12. 

INGRATITUDE,  the  odious  vice  of  being  infenlible  to  favours 
received;  or,  returning  evil  for  good. 

INGREDIENTS,  all  the  fimples  which  go  into  thecompofition 
of  any  medicine,  ointment,  fauce,  or  the  like. 

INGRESS,  in  aftronomy,  the  fun’s  entering  the  firfl  feruple  of 
the  four  cardinal  figns,  efpecially  Aries. 

Ingress,  Egress,  and  Regress,  in  law,  words  ufed  in  leafes 
of  land,  and  imply  a  free  entry  into,  a  going  out  of,  and  returning 
from,  fome  part  of  the  premifes  leafed  to  another ;  as  to  get  in  a 
crop  of  corn,  &c.  after  the  term  expired. 

1NGRESSU,  in  law,  a  writ  of  entry,  called  alfo  Precipe  quod 
reddat ,  whereby  a  perfon  feeks  entry  into  lands  and  tenements. 

INGROSSEiG 
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INGROSSER,  or  Engrosser,  one  who  buys  up  great  quantities 
of  any  commodity,  betore  it  comes  to  market,  in  order  to  raife  the 

Pr'lf  any  perfon  gets  into  his  hands,  otherwife  than  upon  a  demife, 
or  grant  of  lands,  any  corn  growing,  butter,  cheefe,  fifh,  or  other 
victuals  within  the  kingdom,  with  intent  to  fell  the  fame  again  at  a 
high  price,  he  (hall  be  deemed  an  unlawful  ingroffer.  See  further 
obfervations on  this  in  article  Forestalling. 

Ingrosser  is  alfo  a  clerk  or  perfon  who  writes  records,  or  in- 
ftruments  of  law,  on  (kins  of  parchment. 

INHABITANTS,  thofe  who  refide  fora  time  in  a  country  or 
place. 

Number  of  inhabitants  in  the  following  countries,  as  lately  computed. 


Great  Britain . . . *• .  7,500,000 

Ireland .  2,000,000 

France . - . . . . ,18,000,000 

Spain  .  7,400,000' 

Portugal . - . - . 3,600,000 

Italy .  4,100,000 

Ifles  of  the  Mediterranean . . . 2,700,000 

Germany . 20,600,000 

Republic  of  United  Provinces _ _ 3,200,000 

Auftrian  Netherlands . 1,500,000 

Swifferland,  and  Republic  of  Geneva .  3,100,000 

Sweden . 3,300,000 

Norway . . . . . .  1,600, coo 

Ruffia . 17,000,000 

Hungary.. . 5,000,000 

Poland . 3,000,000 

T urkey  in  Europe . . . 16,000,000 

125,300,000 

Alia  'J  . . .  r . 450,000,000 

Africa  V  760,000,000  ^  .  150,000,000 

America  J . 1  .  160,000,000 


Total  of  inhabitants  of  the  known  world . 895,300,000 

INHERENCE,  in  philofophy,  is  fcmetimes  ufed  to  denote  the 
juncture  or connedion  of  an  accident,  w  ith  it’s  fubftratum  or  fub- 
ftance. 

1NHERI  FANCE,  hareditas,  a  property  in  landsand  tenements, 
to  a  man  and  his  heirs  by  right  of  fucceffion. 

Inheritance  is  not  only  underftood  where  a  man  hath  inheritance  of 
lands  and  tenements  by  dcfce.it  or  heritage  ;  but  every  fee-fimple  or 
fee-tail,  that  a  man  hath  ty  his  purchafe,  may  be  faid  to  be  an  in¬ 
heritance,  for  that  his  heirs  may  inherit  it  after  him.  The  inheritances 
mentioned  in  our  law  are  either  corporeal  or  incorporeal  ;  the  cor¬ 
poreal  relate  to  houfes,  lands,  &c.  that  may  be  touched  or  handled  ; 
and  the  incorporeal  are  rights  iffuingout  of, annexed  to,  orexercifed 
with  corporeal  inheritances,  as  advowfons,  tithes,  annuities,  offices, 
commons,  franchifes,  &c.  There  is  likew'ife  another  inheritance 
denominated  feveral,  that  is,  W'hcre  two  or  more  hold  lands  feverally; 
as  when  two  perfons  hold  to  them  and  the  heirs  of  their  two  bodies, 
in  which  cafe  thefe  tivo  have  joint  eftates  during  their  lives,  but  their 
heirs  have  feveral  inheritances.  Goods  and  chattels  cannot  be  turned 
into  an  inheritance.  For  the  rules  of  inheritance,  fee  Descent, 
collateral. 


INHIBITION,  a  writ  to  inhibit  or  forbid  a  judge  from  farther 
proceeding  in  a  caufe  depending  before  him. 

Sometimes  prohibition  and  inhibition  are  put  together,  as  of  the 
lame  import ;  but  inhibition  is  mod  commonly  a  writ  ilTuing  out  of  a 
higher  court-chriftian  to  a  lower;  and  prohibition  out  of  the 
king’s  court  to  an  inferior  court. 


INJEC1  ION,  anatomical,  the  filling  the  veffel  with  fome  co¬ 
loured  fubflance,  in  order  to  make  their  figures  and  ramifications 
vifible. 


For  this  purpofe,  a  fine  red  injection  is  prepared  thus :  Pour  a  pint 
of  oil  of  turpentine  on  three  ounces  of  vermilion,  ftir  them  w'ell  to¬ 
gether,  and  then  If  rain  all  through  a  fine  linen  cloth.  If  a  green  in - 
jeSton  is  wanted,  diftilied  verdigris  may  be  ufed  inlleadof  the  ver¬ 
milion. 

A  coarfe  injection  may  be  made  of  one  pound  of  tallow,  five  ounces 
of  white  wax,  three  ounces  of  oil  of  olives,  melted  together,  and 
adding  two  ounces  of  Venice  turpentine;  and  when  this  is  diffolved, 
three  ounces  of  vermilion  or  verdigris  are  to  be  thoroughly  mixed 
with  the  other  ingredients,  and  the  w'hole  flrained  through  a  linen 
cloth.  b 


INITIATED,  a  term  properly  ufed  in  fpeaking  of  the  religion 
of  the  ancient  heathens ;  where  it  fignifies  being  admitted  to  the 
participation  of  the  facred  myfteries. 

INJUNCTION,  in  law,  a  writ  generally  grounded  upon  an  in¬ 
terlocutory  oider  or  decree  out  of  the  court  of  chancery  or  exche¬ 
quer,  fometimes  to  give  poffieffion  to  the  plaintiff- for  want  of  the 
defendant  s  appearance  ;  fometimes  to  the  king’s  ordinary  court,  and 
fometimes  to  the  court-chriftian,  to  flop  proceedings  in  a  caufe,  upon 
fuggeftion  made,  that  the  rigour  of  the  law,  if  it  take  place,  is  again  ft 
equity  and  confluence  in  that  cafe,  that  the  complainant  is  notable 
to  make  his  defence  in  thefe  courts,  for  want  of  witneffes,  &c.  or 
that  they  ad  erroncoufly,  denying  him  fome  juft  advantage.  The 
writot  injunction  is  diredednot  only  to  the  party  himfelf,  but  to  all 
and  lingular  his  counfeilors,  attormes,  and  Solicitors  ;  and  if  any  at¬ 
torney,  after  having  been  ferved  with  an  injunction,  proceeds  after- 
""  C(F1trary  to  it,  the  court  of  chancery  will  commit  the  attorney 
to  the  rleet  for  contempt.  But  if  an  injunction  be  granted  by  the 
court  of  chancery  in  a  criminal  matter,  the  court  of  king’s  bench 
v’  —d  Pro.teft  any  that  proceed  in  contempt  of  it. 

1JNJ  UK  1 ,  injuria,  in  a  general  fenfe,  fignifies  any  thing  contrary 
to  jultice  and  equity  ;  that  is,  any  wrong  or  damage  done  to  a  man’s 

perion,  reputation,  or  goods. 


INK,  atramentum,  a  black  liquor  wherewith  to  write  on  paper 
or  parchment:  it  isgencrally  made  of  an  infufion  of  galls,  copperas 
and  a  little  gum  arabic.  Seethe  articles  Galls,  Copperas,  &c.  ’ 

Compofition  of  common  black  Ink.  Take  one  gallon  of  foft  water 
and  pour  it  boiling  hot  on  one  pound  of  powdered  galls,  put  into  a 
proper  veffel ;  flop  the  mouth  of  the  veffel ;  and  fet  it  in  the  fun  in 
fummer,  or  in  winter  where  it  may  be  warmed  by  any  fire  ;  and  let 
it  ftand  two  or  three  days.  Add  then  half  a  pound  of  green  vitriol 
powdered  ;  and  having  flirred  the  mixture  well  together  with  a 
wooden  fpatula,  let  it  ftand  again  for  two  or  three  days,  repeating 
the  ftirring  ;  when  add  further  to  it  five  ounces  of  gum  arabic  dif¬ 
folved  in  a  quart  of  boiling  water ;  and,  laftly,  two  ounces  of  alum  • 
after  which  the  ink  fhould  beltrained  through  a  coarfe  linen  cloth 
for  ufe. 

The  galls  fhould  be  good,  or  the  ink  will  fail ;  as  it  very  fre¬ 
quently  does  from  an  error  in  this  point.  The  marks  of  their  good- 
nefs  is,  the  appearing  of  a  bluifh  colour,  and  feeling  heavy.  Where 
they  are  light  in  weight,  and  of  a  whitifh  brown  colour,  without 
any  blue,  they  fhould  be  rejeded  ;  or  a  greater  proportion  fhould 
be  ufed. 

Inmoftof  the  recipes  for  the  making  of  ink,  gum  arabic  is  or¬ 
dered  to  be  put  undifiolved  into  the  mixture  of  water,  galls,  and  vi¬ 
triol  :  but  however  common,  it  is  certainly  a  very  injudicious  prac¬ 
tice  ;  for  as  the  gum  arabic  is  with  fome  difficulty  diilolved  infimple 
water,  and  much  more  fo  in  fuch  as  is  acidulated  by  falts  like  the 
vitriol,  and  clogged  likewife  with  the  folid  part  of  the  galls,  it  is 
certainly  much  better  to  make  a  folution.of  it  in  part  of  the  water 
of  which  the  ink  is  to  be  formed,  previoufiy  to  it’s  being  commixed 
with  the  other  ingredients  ;  which  would  otherwife,  in  fpiteofthe 
molt  frequent  ftirrings,  keep  at  the  bottom  of  the  veffel  ;  and  pre¬ 
vent  it’s  being  ever  wholly  treed  from  them,  and  diffolved. 

Boiling  either  the  infufion  of  the  galls,  or  the  mixture  after  the 
addition  of  the  vitriol,  has  likewife  been  frequently  ordered,  and 
pradiied  :  but  it  is  not  only  needlefs,  but  injurious  to  the  prepara¬ 
tion  of  the  ink  ;  as  it  can  have  noeffed  on  the  vitriol,  befides  con¬ 
ducing  to  the  folutionof  it,  which  is  eafily  effeded,  in  the  propor¬ 
tion  ot  water  proper  to  be  ufed,  without  any  heat ;  and  with  refpedl 
to  the  galls,  their  tinging  power  refiding  in  an  eftential  oil  that  is 
volatile,  and  will  rife  with  lefs  heat  than  that  of  boiling  water,  it  is 
neceliarily  leffened  by  the  evaporation  ;  and  confequently,  though 
more  of  it  may  be  extradfed  from  the  galls,  yet  lefs  will  be  retained 
in  the  fluid,  than  if  inf  ufion  with  a  gentle  heat  be  ufed,  inftead  of 
decodfion. 

Improved  Compofition  of  Black  Writing  Ink.  “  Take  a  gallon  of 
foft  water,  and  boil  it  in  a  pound  of  chips  of  logwood  for  about  half 
an  hour.  T  ake  the  decodfion  when  off  the  fire,  and  pour  it  from 
the  chips  while  boiling  hot  on  a  pound  of  the  beft  Aleppo  galls 
beaten  to  a  powder,  and  two  ounces  of  pomegranate  peels,  being  put 
into  a  proper  veffel.  After  having  ftirred  them  well  together  with  a 
wooden  fpatula  tor  fome  time,  place  it  in  the  fun  fhine  in  fummer, 
or  within  the  warmth  of  any  fire  if  in  winter,  for  three  or  four  days, 
ftirring  the  mixture  again  as  often  as  may  be  convenient.  At  the 
end  ot  that  time  add  half  a  pound  of  green  vitriol  powdered  ;  and  let 
the  mixture  remain  four  or  five  days  more,  ftirring  it  as  frequently 
as  may  benecellary  :  and  then  add  further  four  ounces  of  gum  arabic 
diffolved  in  a  quart  of  boiling  water  ;  and  after  giving  the  ink  fome 
time  to  fettle,  ltrain  it  off  from  the  dregs,  through  a  courfe  linen 
cloth  ;  and  keep  it  well  flopped  for  ufe.” 

If  the  ink  be  delired  to  fhine  more,  the  proportion  of  the  pome¬ 
granate  peel  mult  beincreafed;  and  in  the  country,  where  the  log¬ 
wood  cannot  be  fo  eafily  procured,  a  pound  of  the  ripe  privet  berries 
may  be  fubftituted  for  it. 

In  order  to  fecure  this  ink  from  growing  mouldy,  a  quarter  of  a 
pint  or  fnore  of  fpirit  of  wine  may  be  added :  but  to  prevent  it’s 
containing  any  acid,  which  may  injure  them*,  a  little  fait  of  tartar 
or  pearl-alhes  fhould  be  added  previoufiy,  and  the  fpirit  poqred  off 
from  it ;  which  will  render  it  innocent  with  regard  to  the  colour  of 
the  ink. 

Preparation  of  a  Powder  for  forming  good  Black  I NK  ex  tempo  rane- 
oujly,  by  the  Addition  of  Water.  “  lnfule  a  pound  of  galls  powdered, 
and  three  ounces  of  pomegranate  peels,  in  a  gallonof  foft  w  ater  for 
a  week,  in  a  gentle  heat ;  and  then  ftrain  off  the  fluid  through  a 
coarfe  linen  cloth  :  add  then  to  it  eight  ounces  of  vitriol  diffolved  in 
a  quart  of  water,  and  let  them  remain  for  a  day  or  two ;  preparing 
in  the  mean  time  adecodion  of  logwood,  by  boiling  a  pound  of  the 
chips  in  a  gallonof  water,  till  one  third  be  wafted  :  and  then  drain¬ 
ing  the  remaining  fluid  while  it  is  hot.  Mix  the  clecodion  and  the 
folution  of  galls  and  vitriol  together;  and  add  five  ounces  of  gurn- 
arabic  ;  and  then  evaporate  the  mixture  over  a  common  fire,  to  about 
tw7o  quarts  ;  when  the  remaining  fluid  rnuftbe  put  into  a  vcflel  pro¬ 
per  for  that  purpofe,  and  reduced  to  drynefs  in  balneo  maria  ;  that  is, 
by  hanging  the  veffel  in  boiling  water.  The  mafs  left,  after  the 
fluid  is  wholly  exhaled,  mull  be  well  powdered ;  and  when  wanted 
for  ufe,  may  be  converted  into  inkby  the  addition  of  water.” 

It  was  formerly  the  practice,  in  compounding  the  portable  inks,  to 
mix  the  galls  in  iubitance  with  the  otfier  ingredients  ;  and  form  the 
compofition  only  of  them  with  vitriol  and  gum  arabic,  powdered  to¬ 
gether  ;  but  befides  the  clogging  and  fouling  it  with  the  ligneous 
matter  ot  the  galls,  there  could  be  no  dependence  on  the  handin'*  ot 
ink  fo  imperfectly  formed. 

Ink  is  alfo  an  appellation  given  to  any  coloured  liquor,  ufed  in 
the  fame  manner  as  the  atramentum,  or  black  ink  ;  as  red,  green, 
blue,  yellow,  & c.  inks. 

Preparation  of  Bed  Writing  Ink.  “  T  ake  of  the  rafpings  of  Bra- 
fil-wood  a  quarter  of  a  pound  ;  and  infufe  them  two  or  three  days  in 
vinegar,  which  lhould  be  colourlefs,  where  ic  can  be  fo  procured. 
Boil  the  infufion  then  an  hour  over  a  gentle  fire  ;  and  afterwards  filter 
it,  while  hoc,  through  paper,  laid  in  an  earthen  cullender.  Put  it 
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again  over  the  fire,  and  diflolve  in  it,  firft  half  an  ounce  of  gum 
arabic ;  and  afterwards  of  alum,  and  white  fugar,  each  halt  an 
ounce.” 

Care  ffiould  be  taken  that  the  Brafil-wood  be  not  adulterated  with 
the  Braziletto  or  Campeachv,  commonly  called  peachy-wood  ; 
which  is  moflly  the  cafe  when  it  is  ground  :  and  though  a  very  de¬ 
trimental  fraud,  in  all  inflances  of  the  application  of  Brafil-wood  to 
the  forming  bright  red  colours,  cannot  yet  be  perceived  alter  the 
mixture  of  the  rafpings,  but  by  trial  in  ufing  them  ;  it  is  therefore 
much  the  belt  way,  when  it  is  wanted  for  purpofes  like  this,  to  pro¬ 
cure  the  true  Brafil-wood  in  pieces  ;  and  to  ferape  it  with  a  knife, 
or  rafp  it  with  a  very  bright  file  ;  but  all  ruft  of  iron  mud  be  care¬ 
fully  avoided,  by  which  means  all  poflibility  of  fophiltication  is  of 
courfe  prevented. 

Red  ink  may  likewife  be  prepared,  by  the  above  procefs,  of  white 
wine  inftead  of  vinegar  :  but  it  fhould  be  four,  or  be  difpofed  to  be 
fo;  otherwife,  a  third  or  fourthof  vinegar  thould  be  added,  in  or¬ 
der  to  it’s  taking  the  ftronger  tindture"from  the  wood.  Small  beer 
has  been  fomerimes  ufed  for  the  fame  purpofe  ;  but  the  ink  will  not 
be  fo  bright  :  and  when  it  is  ufed,  vinegar  thould  be  added,  and 
the  quantity  of  gum  arabic  diminithed,  and  the  fugar  wholly  omit¬ 
ted. 

Preparation  of  Red  Ink  from  Vermilion.  “  Take  the  glair  of  four 
eggs,  a  tea  fpoonful  of  white  fugar  or  fugar-candy  beaten  to  pow¬ 
der,  and  as  much  fpirit  of  wine  ;  and  beat  them  together  till  they 
be  of  the  confidence  of  oil ;  then  add  fuch  a  proportion  of  vermilion 
as  will  produce  a  red  colour,  fufficiently  ftrong  ;  and  keep  the  mix¬ 
ture  in  a  fmall  phial,  or  wrell  dopped  ink  bottle  for  ufe.  The  com- 
pofition  thouid  be  well  thaken  together  before  it  be  ufed.” 

Indead  of  the  glair  of  eggs,  gum-water  is  frequently  ufed  :  but 
thin  fize  made  of  ilinglafs  with  a  little  honey,  is  much  better  for  the 
purpofe. 

Preparation  of  Black-printing  Ink  for  engraving  on  Copper ,  and  other 
nice  Purpofes.  “  Take  any  quantity  of  the  bed  nut  oil,  and  put  it 
into  an  iron  pot  with  a  cover  well  fitted  to  it ;  of  which  pot  it  mud 
fill  only  two  thirds.  Place  it  on  a  fire,  and  put  on  the  cover  till  it 
makes  an  ebullition;  when  it  mud  be  very  well  dirred  to  prevent 
it’s  boiling  over.  Surfer  it  then  to  catch  fire,  or  kindle  it  by  a  ligh¬ 
ted  paper  ;  and  when  it  flames,  take  it  from  the  fire,  and  place  it  in 
a  corner,  of  the  chimney ;  where  let  it  continue  to  burn  half  an  hour ; 
frequently  dirring  it.  Extinguifh  then  the  flame,  by  putting  the 
cover  on  the  pot ;  or  if  that  be  not  effedual,  by  putting  a  wet  cloth 
over  it.  This  produces  the  weak  oil  which  has  the  principal  part  in 
the  compofition  of  the  ink ;  but  a  drong  oil  mud  alfo  be  prepared  by 
the  fame  means,  only  indead  of  extinguifhing  the  flame  at  the  end 
of  half  an  hour,  it  mud  be  continued  till  the  oil  be  rendered  very 
thick  and  glutinous,  which  mud  be  examined  by  taking  a  little  out 
of  the  pot,  and  differing  it  to  cool ;  when,  if  it  be  found  to  be  ex¬ 
tremely  adhefive  and  ropy,  fo  as  to  be  drawn  out  in  long  threads,  it 
is  diffidently  burnt ;  and  the  flame  mud  be  put  out.  This  is  the 
drong  oil,  of  which  a  proportion  is  to  be  ufed  along  with  the  other 
in  the  printing  ink.  Having  prepared  thefe  oils,  take  half  a  pound 
of  the  hranefort,  or  any  other  good  black  ;  and  grind  it  with  the 
addition  of  only  fo  much  of  the  weak  oil  as  is  necelfary  to  make  it 
work  on  the  done,  which  will  be  generally  fomething  lefs  than  half 
the  weight.  The  whole  being  incorporated  together,  and  afterwards 
thoroughly  well  mixed  by  a  fecond  grinding,  having  only  a  fmall 
quantity  on  the  done  at  a  time,  a  quantity  of  the  drong  oil  mud  be 
added  ;  wffiich  maybe  as  much  as  is  equal  to  the  fize  of  a  fmall  hen’s 
egg.  It  will  then  be  fit  for  ufe  ;  and  mud  be  put  into  a  proper  pot, 
and  covered  with  paper  or  leather.” 

There  are  fome  who  add  an  onion  or  crufi  of  bread  to  the  oil 
while  boiling,  in  order  to  take  -off  the  greafinefs  ;  but  the  burning 
will  fufficiently  do  that  office  when  properly  managed. 

lnflead  of  rranefort,  or  other  black  tommonly  ufed,  the  follow¬ 
ing  compofition  may  be  fubflituted;  and  will  form  a  much  deeper 
and  more  beautiful  black  than  can  be  obtained  by  any  other  method. 

“  Take  of  the  deeped  Pruflian  blue  five  parts,  and  of  the  deeped 
coloured  lake  and  brown  pink,  each  one  part.  Grind  them  well 
with  oil  of  turpentine :  and  afterwards  with  the  drong  and  weak  oils 
in  the  manner  and  proportion  before  diredted.” 

The  colours  need  not  be  bright  for  this  purpofe  ;  but  they  fhould 
be  the  deeped  of  the  kind,  and  perfedlly  tranlparent  in  oil,  as  the 
whole  effedt  depends  on  that  quality. 

Secret  or  Sympathetic  Ink.  A  great  variety  of  methods  have  been 
invented  for  making  fecret  letters ;  but  the  mod  common  are  to  write 
with  a  colourlefs  fluid,  which  may  be  made  to  affume  the  quality  of 
ink,  either  by  embrocating  or  moidening  the  paper  containing  the 
writing  with  fome  other  fluid  ;  or  by  putting  it  into  a  gentle  heat ; 
or  by  immerfing  it  in  water  :  but  many  other  expedients  may  be 
found  for  forming  invifible  letters,  which  may  be  occafionaily  ren¬ 
dered  legible,  by  applying  the  proper  means. 

For  preparing  ink  which  may  be  made  to  appear  occafionaily,  the 
following  methods  may  be  purfued. 

“  Take  an  ounce  of  galls  powdered;  and  infufe  them  three  or 
four  days  in  half  a  pint  of  water.  Pour  off  the  clear  fluid  ;  and  dif- 
folve  in  it  a  dram  of  gum  arabic :  write  with  this  fluid  ;  and  when 
it  is  defired  to  render  the  writing  vifible,  rub  the  paper  over  with  a 
folution  of  green  vitriol  or  copperas,  formed  by  dilfolving  half  an 
ounce  of  the  vitriol  in  half  a  pint  of  water.” 

Or  otherwife,  “  Take  two  ounces  of  quicklime,  and  one  ounce 
of  orpiment ;  and  add  to  them  a  pint  of  water.  Let  them  ftand  in  a 
gentle  heat,  often  lltakingthe  velfel,  for  fome  hours,  or  longer  if  it 
be  convenient ;  and  then  pour  off  the  fluid.  Make,  in  the  mean 
time,  a  folution  of  fugar  of  lead,  by  diffolving  three  drams  of  it  in 
two  ounces  of  water ;  and  with  this  folution  write  on  paper  what  is 
required.  When  it  is  defired  to  render  this  writing  vifible,  embro¬ 
cate  or  rub  over  the  paper  with  the  fluid  taken  off  fromthe  lime  and 
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orpiment,  and  the  letters  will  immediately  appear  of  a  firong  black, 
ilh  colour.”  * 

In  order  to  make  it  more  eafy  to  write  with  the  colourlcrs  fluids, 
they  may  be  mixed  with  burnt  corks,  ivory  black,  or  charcoal 
ground  to  a  fine  powder  ;  which  will  render  the  writing  as  vifible, 
as  if  ink  had  been  ufed  ;  but  the  paper  may  be  again  made  to  appear 
blank,  by  rubbing  oft"  the  black  powder  ;  which  may  be  eafily  done 
by  a  foft  brufh  or  linen  rag  ;  where,  nevertheless,  any  black  powder 
is  mixed  with  the  fluid,  the  gum  arabic,  as  directed  in  the  firft  re¬ 
cipe,  mult  be  omitted  ;  otherwife  the  powder  v ill  he  fo  cemented  to 
the  paper,  as  not  to  be  eafily  taken  offrrom  it,  without  injuring  the 
invifible  writing  under  it. 

Invifible  letters,  which  may  occafionaily  be  rendered  apparent, by 
holding  the  paper  on  which  they  are  written  to  the  fire,  may  be 
made  by  writing  with  the  juice  of  lemons,  or  of  onions,;  or  with  fal 
ammoniacum  finely  powdered  and  tempered  with  water,  or  by  the 
fluid  which  may  be  prelled  from  the  mixture  of  onion,  urine,  and 
fait,  ground  together  rill  they  become  of  an  undtuous  confidence. 

Letters  may  alfo  be  formed,  which  are  invifible  till  the  paper  on 
which  they  are  written  be  immerfed  in  water.  The  ealicft  method 
of  doing  which  is,  by  writing  with  a  folution  of  roach  alum  ;  and 
when  it  is  defired  to  have  the  letters  appear,  placing  the  paper  in  an 
horizontal  lituation,  in  a  bafon  full  of  water;  where,  after  it  has 
remained  fome  time,  the  writing  will  {hew  itfelf  in  a  white  charac¬ 
ter  very  diltindtly.  There  are  other  methods  of  doing  the  fame  ; 
but  as  they  are  more  complex  and  troubiefome  than  this,  it  is  need- 
lefs  to  infert  them. 

There  is  a  very  neat  and  eafy  method  of  ufing  a  blank  writing, 
that  may  be  made  vifible  occafionaily  ;  which  is,  by  applying  the 
manner  of  gilding  with  the  gold  ammoniac,  as  it  was  formerly  cal¬ 
led,  to  this  purpofe.  It  muft  be  done  by  dilfolving  gum-ammoni- 
acum  in  water,  to  which  fome  juice  of  garlic,  and  a  little  gum 
arabic  fhould  be  added  ;  and  then  writing  with  the  mixture  :  which 
writing  may  be  rendered  vifible  at  anytime  by  breathing  on  the  paper, 
and  then  laying  a  leaf  over  the  part  written  upon,  which  being  com-  . 
prelfed  to  the  paper,  and  afterwards  gently  rubbed  with  a  camtl’s- 
hair  brufh,  or  a  little  cotton,  will  leave  the  writing  perfedlly  gilt. 

Indian  Ink  is  a  black  pigment  brought  hither  from  China,  which, 
on  b(Sng  rubbed  with  water,  dilfolves,  and  forms  a  fubflance  refem- 
bling  ink  ;  but  of  a  confidence  extremely  well  adapted  to  the  work¬ 
ing  with  a  pencil :  on  which  account  it  is  not  only  much  ufed  as  a 
black  colour  in  miniature  painting,  but  is  the  black  now  generally 
made  ufe  of  for  all  fmaller  drawings  in  chiaro  obfeuro,  or  where  the 
ettedt  is  to  be  produced  from  light  and  {hade  only. 

The  preparation  of  Indian  ink,  as  well  as  of  the  other  compofi- 
tions  ufed  by  the  Chinefe  as  paints,  is  not  hitherto  revealed  on  any 
good  authority  :  but  it  appears  clearly  from  experiments  to  be  the 
coal  of  fifh-bones,  or  fome  other  vegetable  fubflance,  mixed  with 
ilinglafs  fize,  or  other  fize  ;  and,  tnofl  probably,  honey  or  fugar- 
candy,  to  prevent  it’s  cracking.  Alubflance  therefore,  much  ot  the 
fame  nature,  and  applicable  to  the  fame  purpofes,  may  be  lormeddn 
the  following  manner  : 

“  Take  ot  ilinglafs  fix  ounces,  reduce  it  to  a  fize,  by  difloiving 
it  over  the  fire  in  double  it’s  weight  of  water.  Take  then  of  Spanilh 
liquorice  one  ounce  ;  and  diflolve  it  alio  in  double  it’s  weight  of 
water  ;  and  grind  up  with  it  an  otince  of  ivory  black  :  add  this  mix¬ 
ture  to  the  fize  while  hot  ;  and  Itir  the  whole  together  till  all  the 
ingredients  be  thoroughly  incorporated  :  then  evaporate  away  the 
water  in  balneo  maria:,  and  calt  the  remaining  compofition  into  leaden 
moulds  greaied  ;  or  make  it  up  in  a‘ny  other  mould.” 

The  colour  of  this  compofition  will  be  equally  good  with  that  of 
the  Indian  ink  :  the  ilinglafs  fize,  mixed  with  the  colours,  works 
with  the  pencil  equally  well  with  the  Indian  ink:  and  the  Spanith 
liquorice  will  both  render  it  eafily  diflolvible  on  the  rubbing  with 
water,  to  which  the  ilinglafs  alone  is  fomewhat  reludtant  •  and  alfo 
prevent  it’s  cracking  and  peeling  off  from  the  ground  on  which  it  is 
laid. 

INLAND,  implies  any  thing fituate  in  the  mainland,  or  heart 
of  a  country,  far  from  the  fea-coafis. 

Hence  inland  bills,  in  traffic,  are  luch  bills  as  are  payable  in  the 
fame  land  wherein  they  are  drawn.  See  Bill. 

INMATES,  fuch  perfons  as  are  admitted,  for  their  money,  to 
live  in  the  famp  houle  or  cottage  with  another  man,  in  different 
rooms,  but  going  in  at  the  fame  door  ;  being  ufually  fuppofed  to  be 
poor,  and  not  able  to  maintain  a  whole  houle  themfelves. 

INN,  a  place  appointed  for  the  entertainment  and  relief  of  tra¬ 
vellers. 

Inns  are  licenfed  and  regulated  by  juftices  of  the  peace,  wffid  oblige 
the  landlord  to  enter  into  recognizances  for  keeping  good  order.  See 
the  article  Alehouses. 

If  a  perfon  who  keeps  a  common  inn ,  refufes  to  receive  a  travel¬ 
ler -into  his  houfe  as  a  guefl,  or  to  find  him  vidtuals  and  lodging,  on 
his  tendering  him  a  reafonable  price  for  them,  he  is  liable  to  an 
adtion  ot  damages,  and  to  be  indidted  and  fined  at  the  king’s  fuit. 
The  rates  of  ali  commodities  fold  by  inn-keepers,  according  to  our 
ancient  laws,  may  be  affelled  ;  and  inn-kcepers  not  felling  their  hay, 
oats,  beans,  &d.  and  all  manner  of  vidtuals,  at  realonable  prices, 
without  taking  any  thing  for  litter,  may  be  fined  and  impriloned, 
&c.  by  21  Jac.  I.  cap.  21.  Where  an  inn-keeper  harbours  thieves,  , 
perfons  of  infamous  ciiaradler,  or  fuffers  any  ddorders  in  his  houfe, 
or  fets  up  a  new  inn  where  there  is  no  need  of  one,  to  the  hindrance 
of  ancient  well-governed  inns ,  he  is  indidtable  and  finable;  and  by 
ftatuces  fuch  inn  may  be  lupprefled.  Adtion  upon  the  cafe  lie* 
againlt  any  inn-keeper,  rf  a  theft  be  committed  on  his  guclt  by  a  ler- 
vant  of  the  inn,  or  any  other  perfon  not  belonging  to  the  gueit ,  tho’ 
it  is  otherwife  where  the  guefl  is  not  a  traveller,  but  one  of  the  lame 
town  or  village  ;  for  in  that  cafe  the  inn-keeper  is  not  chargeable  ; 
nor  is  the  matter  of  a  private  tavern  anlwerable  for  a  robbery  com- 

14  H.  "  xnitted 


12261 


I  N  N 


mitted  on  his  gueft.  It  is  faid  that  even  thoug  1 1  e  rave  i 

does  not  deliver  his  goods,  &c.  into  the  wn-kecper  s  po  e  1  » Y 

thev  are  ftolen  he  is  chargeable.  An  inn-keeper  is  no  ciargea 
any  thing  out  of  his  inn ,  but  only  for  what  is  within  it ;  yet .where 
he  of  his  own  accord  puts  the gueft  s  horfe  togra  s,  an  _  . 

ftolen',  he  is  anfwerablc  ;  he  not  hav.ng  the  gueft  s  orders  for  putt  ng 
fuch  horfe  to  grafs.  The  inn-keeper  may  juftfty  flopping  the  horfe, 
or  other  thin|  of  his  gueft,  for  his  reckoning;  and  may  detain  the 
fame  until  it  be  paid.  Where  a  perfon  brings  his  horfe  to  an  inn 
and  leaves  him  in  the  ftable,the  inn-keeper  may  detain  him  until  fuch 
time  as  the  owner  pays  for  his  keeping;  and  if  the  horfe  eats  out  as 
much  as  he  is  worth,  after  a  reafonable  approvement  made,  he  may 
fell  the  horfe,  and  pav  himfelf.  But  when  a  gueft  brings  feveral 
horfes  to  an  inn,  and  afterwards  takes  them  all  away.exceptingone, 
this  horfe  fo  left  may  not  be  fold  for  payment  of  the  debt  of  others  ; 
for  every  horfe  is  to  be  fold,  only  to  make  fatisfaftion  for  what  is 

due  for  his  own  meat. 

Inns  of  court,  are  colleges  in  London,  for  the  ftudy  of  the  laws 
of  England,  with  all  convenienciesfor  the  lodging  andentertainment 
of  the  profeflbrs  and  ftudents. 

In  thefe  colleges,  there  are  not  only  fuch  perfons  as  ftudy  the  laws 
of  this  kingdom,  in  order  to  render  themfelves  capable  of  praftifing 
in  the  courts  of  law  at  W^eftminfter;  but  alfo  fuch  other  gentlemen 
of  fortune  as  apply  themfelves  to  this  ftudy,  in  order  to  know  and 
vindicate  their  rights,  and  to  render  themfelves  more  ferviceable  to 
their  country. 

Our  inns  of  court,  juftly  famed  for  the  production  of  men  of  learn¬ 
ing  in  the  law,  are  governed  by  mafters,  principals,  benchers,  ftew- 
ard?,and  other  officers ;  and  have  public  halls  for  exercifes,  readings, 
kc.  which  the  ftudents  are  obliged  to  attend,  and  perform  for  a  cer¬ 
tain  number  of  years,  before  they  can  be  admitted  to  plead  at  the 
bar.  Thefe  focieties  have  not,  however,  any  judicial  authority  over 
their  members;  but,  infteadof  this,  they  have  certain  orders  among 
themfelves,  which  have  by  confent  the  force  of  laws.  For  lighter 
offences  perfons  are  only  excommoned,  or  put  out  of  commons  ;  for 
greater,  they  lofe  their  chambers,  and  are  expelled  the  college  ;  and 
%vhen  once  expelled  out  of  one  fociety,  they  are  never  received  by 
any  of  the  others.  The  gentlemen  in  thefe  focieties  may  be  divided 
into  benchers,  outer-barrifters,  inner-barrifters,  and  ffudents. 

The  four  principal  inns  of  court,  are  the  Inner  Temple  and  Mid¬ 
dle  Temple,  heretofore  the  dwelling  of  the  Knights  Templars, 
purchafed  by  fome  profeflbrs  of  the  common  law  about  three  hundred 
years  ago;  Lincoln’s  Inn,  and  Gray’s  Inn,  anciently  belonging  to 
the  earls  of  Lincoln  and  Gray.  The  other  inns  are  the  two  Ser¬ 
jeants  Inns. 

Inns  of  chancery  axe,  Clifford’s  inn,  Symond’s  inn,  Clement’s  inn, 
Lion’s  inn ,  Furnival’s  inn,  Staples  inn,  Thavies  inn,  Barnard’s  inn , 
and  New  inn.  Thefe  are  moftly  taken  up  by  attornies,  folicitors, 
kc.  but  they  belong  to  the  inns  of  court,  who  fend  yearly  fome  of 
their. barrifters  to  read  to  them. 

Inn,  or  Inner,  in  the  manege,  is  applied  differently,  accord¬ 
ingly  as  the  horfe  works  to  the  right  or  left  upon  the  volts,  or  as  he 
works  along  by  a  wall,  a  hedge,  or  the  like.  For  along  or  by  a  wall, 
the  leg  that  is  of  a  fide  with,  or  next  the  wall,  is  the  outer,  and  the 
other  the  in  or  inner  leg.  And  if  upon  volts,  the  horfe  works  to  the 
right,  the  right  heel  is  the  inner,  and  the  left  the  outer  heel,  and  fo 
of  the  other  parts  of  the  body,  furniture,  &c.  The  direct  contrary 
of  this  will  happen,  if  the  horfe  works  to  the  left. 

INNATE  Ideas,  thofe  fuppofed  to  be  ftamped  on  the  mind, 
from  the  firft  moment  of  it’s  exiftence,  and  which  it  conftantly  brings 
into  the  world  with  it :  a  tioftrine  which  Mr.  Locke  has  abundantly 
refuted.  See  the  article  Idea. 

INNINGS,  lands  recovered  from  the  fea  by  drains  and  banks. 

INNOCENTS  Day,  is  folemnized  by  the  Chriftian  church, 
on  December  the  twenty-eight,  in  memory  of  the  maflacre  of 
the  innocent  children  by  the  commandof  Herod,  king  of  Judaea;  who 
being  alarmed  at  hearing  that  an  infant  was  born  king  of  the  Jews, 
and  imagining  that  his  own  kingdom  was  in  danger,  fent  orders  to 
have  all  the  children  ilain  that  were  in  Bethlehem,  and  the  adjacent 
country. 

The  Greek  church  in  their  calendar,  and  the  Abyflinians  of 
Ethiopia  in  their  offices,  commemorate  fourteen  thoufand  infants  on 
this  occafion. 

INNOMINATA  Ossa,  in  anatomy,  three  bones,  which  com- 
pofe  the  extreme  part  of  the  trunk  of  a  human  body.  Thefe,  tho’ 
Angle  in  adults,  are  in  infants  three  perfectly  diftincl  bones,  each  of 
which  has  it’s  peculiar  name;  the  upper  one  is  called  the  ileum;  the 
anterior  one,  the  os  pubis,  or  os  pedinis  ;  and  the  pofterior  one,  the 
os  pubis,  or  os  ifehium.  Thefe  are  joined  by  the  intervention  of  a 
cartilage,  as  it  were  in  the  middle  of  that  lingular  cavity  called  the 
acetabulum,  and  continue  vilibly  diftinft  to  the  age  of  puberty  ;  after 
which  they  coalefce,  and  form  one  intire  bone  fo  perfeftly,  that  there 
is  not  the  leaft  veftige  remaining  that  they  ever  were  feparate. 

The  innominata  ofja  are  joined  on  each  fide,  in  the  hinder  part,  to 
the  os  facrum,  by  ligaments  and  cartilages,  and  form  a  very  firm  and 
ftrong,  though  fomewhat  moveable  articulation  with  it ;  and  with 
this  bone  they  alfo  form  the  cavity  called  the  pelvis ;  they  alfo  co¬ 
here  with  the  os  facrum  on  each  fide,  by  means  of  two  peculiar  and 
very  robuft  ligaments,  each  being  a  finger’s  breadth  broad,  and  two 
or  three  fingers  breadth  long. 

The  ufes  of  thefe  bones  are,  to  fupport  and  fuftain  the  fpina  dorfi, 
and  indeed  all  the  parts  above  themfelves ;  to  make  a  firm  and  pro¬ 
per  junfture  of  the  other  parts  of  the  body  with  the  thighs;  to  ferve 
•  for  the  place  of  origin  to  feveral  mufcles  ;•  to  form  the  cavity  of  the 
pelvis,  and  to  defend  it’s  contents  from  external  injuries.  See  Os. 

INNUENDO,  a  word  that  was  frequently  ufed  in  declarations 
of  flander,  and  law  pleadings,  when  thefe  were  in  Latin,  in  order 
to  afeertain  a  perfon  or  thing  before-mentioned  ;  but  now,  inffead 
of  the  word  innuendo,  we  lay,  meaning  fo  and  fo. 
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A  Treatise  on  the  Art  of 

INOCULATION. 

This  art  confiffs  in  tranfplanting  a  diffemper  from  one  fubjeft  to 
another,  by  incilion,  particularly  ufed  for  engrafting  the  fmall-pox. 

The  defign  of  this  operation  is  to  communicate  by  art  a  milder 
fpecies  of  the  fmall-pox  to  the  infant  or  adult  patient,  than  that  re¬ 
ceived  by  the  natural  infeftion  ;  and  this  by  engrafting  fome  of  fhe 
variolous  matter:  in  order  to  which  a  fmall  incifton  is  to  be  firft 
made,  with  a  fcalpel  or  lancet,  through  the  fkin  of  the  arm  ;  and 
having  inferted  a  fmall  particle  of  the  purulent  matter,  taken  from  a 
mild  kind  of  the  pock,  the  little  wound  is  then  to  be  drefled  with 
fome  dry  lint,  and  covered  with  a  plaifter.  After  the  operation,  the 
patient  muft  conftantly  keep  his  chamber,  the  air  of  which  fhould  be 
moderately  warm,  and  his  diet  regulated  by  fome  prudent  phyfician, 
by  which  means  this  dilorder  will  fhewitfelf  in  feven  or  eight  days, 
without  any  malignant  fymptoms;  and  if  alfilled  by  a  proper  regi¬ 
men,  and  a  moderate  warmth,  it  ufually  runs  gently  through  it’s  fe¬ 
veral  ftages.  When  the  patient  has  once  had  the  diforder  this  way, 
though  everfo  mild,  it  is  certain,  from  experience,  that  they  never 
have  it  again;  and  therefore  the  opinion  of  thofe  feems  to  be  well 
grounded,  who  think  that  the  propagation  of  the  fmall-pox  by  inocu¬ 
lation  might  be  of  general  life  and  benefit  to  mankind  in  preferving 
the  lives  of  fome,  and  the  moft  important  members  of  others,  as  the 
face,  eyes,  hearing,  vifeera,  kc. 

Hiftory  informs  us,  that  the  diforder  was  this  way  propagated 
many  hundred  years  ago,  among  the  Greeks,  Turks  and  Chinefe  ; 
whereas  it  is  but  of  late  years  that  the  European  nations  have  come 
into  it,  among  which  the  Englifh  feem  to  have  approved  and  fol¬ 
lowed  it  moft.  The  experiment  fucceeded  fo  well  in  the  hands  of 
the  Britilh  phyficians,  that  king  George  I.  countenanced  the  fame 
in  all  his  dominions,  and  from  thence  the  practice  prevailed  with 
fuccefs  in  Germany,  particularly  in  fhe  dominions  of  Hanover. 

A  new  method  of  inoculation  was  difeovered  by  Mr.  Brooke,  and 
communicated  by  him,  in  a  letter  read  before  the  Royal  Society, 
May  14,  1752,  to  Dr.  Parfons,  fecretary  to  the  fociety  for  foreign 
correfpondence,  fhewing  by  experiments,  that  the  pock  may  be  en¬ 
grafted  without  making  anyincifion,  Only  by  the  application  of  a 
little  lint  impregnated  with  variolous  matter,  and  confining  it  with 
an  adhefive  plaifter.  Mr.  Brooke  tried  the  experiment  upon  feveral 
patients,  and  always  with  fuccefs ;  the  abforbent  veflels,  he  believes, 
in  young  fubjefts  efpecially,  will  always  take  in  a  fufficient  quantity 
of  the  matter  to  contaminate  the  whole  mafs  of  the  circulatingfluids ; 
and  though  the  denfity  of  the  pores,  or  fcaly  infpiffations  of  the 
materia  perfpirabiUs,  in  adults,  may  in  fome  meafure  prevent  the 
diforder  from  being  communicated  by  contaft;  yet  friftion  will  ea- 
fily  remove  that  obftacle  ;  for  by  this  means  the  cuticle  is  made  as 
thin  as  is  required,  and  the  warmth  induced  by  fridtion  will  dilate 
the  mouths  of  the'abforbent  veflels,  and  draw  a  moderate  flux  of 
juices  to  that  part,  fo  that  they  may  take  in  a  fufficient  quantity  of 
variolous  matter  to  bring  on  the  diforder. 

Objections  to  Inoculation  anfwered. 

r.  It  is  not  lawful.  In  anfwer  to  this,  the  feriptures  afk,  Is  it 
lawful  to  fave  life,  or  to  deftroy  it  ?  Luke  vi.  9.  And  as  it  is  a  dif¬ 
ficulty  with  many  ferious  people,  whether  to  admit  of  this  pradlice 
or  not,  this  objedlion  fhould  be  confidered  in  a  religious  view.  We 
ftiould  in  this  cafe  remember,  that  as  the  fall  of  man  brought  the  dan¬ 
ger  of  difeafes  into  the  world,  fo,  to  evade,  oppofe,  or  deftroy  them, 
is  not  only  his  right,  but  duty,  if  in  his  power.  And  if  events  im¬ 
ply  the  caufe,  a  long  run  of  uninterrupted  fuccefs  implies  an  effica¬ 
cious  remedy.  Though  fome  die  under  this  management,  it  is  fuf¬ 
ficient  to  prove  the  lawfulnefs  of  a  remedy,  that  it  is  proper  for, 
and  hath  by  experience  been  found  in  moft  cafes  effeftual  to  the  end 
for  which  it  was  ufed.  When  danger  furrounds  us,  no  conduft  is 
more  proper  than  to  inquire  into,  and  purfue  the  means  of  efcape. 
To  negleftour  fafety  is  to  link  below  the  brutes,  who  by  inttinft 
avoid  the  evils  to  which  they  are  expofed.  Inoculation  is  a  means  of 
faving  life  in  many  inftances,  and  ot  moderating  the  leverity  of  af- 
fliftionin  more.  Wilfully  then  to  ncgleft  the  means  of  ft  r^ing life, 
is  to  be  guilty  of  murder. 

2.  It  is  bringing  a  diffemper  on  ourfelves,  and  fo  ufurping  the 
facred  prerogative  of  God. 

As  to  the  firft  part  of  this  objection,  if  by  diftempers  are  meant 
ficknefs  and  pain,  that  is  praftifed  daily  in  other  inftances,  in  con¬ 
currence  with  the  feripture  dictate,  viz.  of  two  evils  chufe  the  leaft. 
But  the fuppofition  of  objeftorsin  thisinftance  isnotaltogether  true ; 
for,  by  inoculation,  a  difeafe  is  not  properly  faid  to  be  communicated  ; 
it  only  excites  and  frees  us  from  one,  which,  though  latent,  is  al¬ 
ready  in  us;  or,  which  in  effeftisthefame,/wr«/fl//!;M,by  an  advan¬ 
tageous  mode  of  infefting,  kc.  frees  the  patient  in  all  inftances  from 
the  ufual  difficulties  of  the  difeafe  ;  faves  the  life  of  moft  who  fubmic 
to  it ;  and  with  the  natural  fmall-pox//  deftriys  that  difpofttion  in  the 
body,  without  which  the  difeafe  cannot  take  place.  It  is  owned 
tfiat  fome  hazard  attends  it ;  it  is  fometimes  mortal,  and  indeed  it  is 
fit  it  fhould  be  fo  ;  it  is  generally  fuccefsful)  that  encourages  us  to 
proceed  ;  it  fometimes,  though  rarely,  fails  :  hence  we  are  cautious  , 
and  careful,  and  led  to  aft  with  a  dependence  on  Him,  to  whom  be¬ 
long  the  iffucs  from  death. 

Refpefting  the  offence  given  to  God  ;  a  reliance  on  Providence 
does  not  imply  that  we  arc  not  to  prevent  or  oppofe  the  evils  which 
we  forefee,  and  which  we  have  in  our  power  to  guard  againft  by  pru¬ 
dent  precautions.  Would  thefe  objeftors,  in  other  inftances,  refufe 
the  means  of  lelfening  the  malignancy  and  danger  of  difeafe,  than 
which  the  practice  of  inoculation  is  no  more  r  Let  the  aflerters  of  the 
rights  of  God  fay,  whether,  when  God  permits  the  difeovery  of 
preferving  ourfelves  from  an  impending  evil,  he  forbids  our  ufing  it  ? 
If  our  Maker  offers  us  a  remedy,  it  is  offending  him  to  rejeft  it. 
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7).  The  decrees  of  God  have  fixed  the  commiiTion  of  every  difeafe, 
and  our  precautions  cannot  prevent  what  he  hath  determined. 

However  true  it  is,  that  our  davs  are  determined,. &c.  yet  it  is 
God’s  revealed  will,  and  not  his  fecret  purpofes,  which  we  are  to  re¬ 
gard  as  the  rule  of  duty.  God  hath  required  of  us  to  have  a  tender 
regard  to  our  lives  ;  and  thofe  who  difobey  him  herein,  are  guilty  of 
a  degree  of  felf-murder,  and  will  never  be  acquitted  of  that  guilt,  by 
the  fecret  determination  of  heaven  concerning  them.  Bcfides,  God 
who  hath  ordained  the  end,  hath  alfo  determined  the  means  leading 
to  it.  St.  Paul,  in  his  dangerous  voyage,  had  a  fpecial  revelation  to 
affure  him,  that  all  who  were  with  him  fhould  efcape  ;  and  yet, 
when  the  fcamen  were  getting  out  of  the  (hip,  he  declares,  that  if 
they  did  not  flay  in  it,  they  could  not  be  faved.  Ails  xxvii.  31. 
God  purpofed  to  preferve  them  in  the  way  whereby  they  were  after¬ 
wards  delivered. 

4*.  Wo  fhould  not  do  evil  that  good  may  come. 

If  inoculation  is  in  it’s  own  nature  a  moral  evil,  it  certainly  fhould 
be  rejected,  however  great  it’s  advantages  may  feem  to  be.  The 
profpeX  of  relief  from  any  calamity  in  life  fhould  not  tempt  us  to 
offend  God.  But  thofe  who  make  this  objeXion,  proceed  on  a 
miftake.  Their  principle  is  true  with  regard  to  moral  evil,  but  is 
not  fo  when  applied  to  phyfical.  It  is  cerrainly  lawful  to  pull  down 
a  houfe,  to  fave  a  great  number  from  being  burnt ;  this  is  a  phyfical 
evil,  which  can  hardly  take  place  without  fome  degree  of  moral  evil ; 
and  many  other  infiances  may  be  pointed  out,  where  for  a  greater 
good,  a  leffer  ill  is  fubmitted  to.  And  is  the  fmall  ill  induced  by 
inoculation  to  be  compared  with  all  thofe  evils  w'hich  are  tolerated  and 
authorized  by  all  laws  ? 

5.  The  patient  may  die,  and  then  his  lafi  moments  are  diftreffed  ; 
and  the  future  reflexions  of  his  friends  are  grievous. 

This  objeXion  leads  many  to  decline  the  praXice  of  inoculation, 
even  when  they  allow  the  theory  of  it  to  be  reafonable.  They  hope 
to  efcape  the  difiemper  in  the  natural  way,  and  they  have  fears  of 
dying  in  this,  and  thus  they  are  prevented  from  going  into  it.  But 
they  fhould  conlider  what  grounds  they  have  for  either  the  one  or  the 
other,  and  w'hat  is  to  he  advanced  to  balance  the  account,  by  exa¬ 
mining  the  different  degrees  of  probability  that  attend  their  hopes 
and  fears,  .in  the  ufe  or  negleX  of  inoculation.  Dying  is  a  ferious 
thing  ;  but  if  inoculation  be  a  probable  and  lawful  means  of  preferving 
life  in  a  time  of  danger,  it  is  a  duty  to  comply  with  it ,  and  what 
more  peaceful  refleXion  than  to  die  in  the  way  of  duty? 

6.  Fear  is  a  dangerous  paflion  in  the  fmall-pox  ;  but  inoculation  in- 
creafes  the  caufes  of  fear,  by  leffening  our  faith  and  truft  in  God. 

When  the  fmall-pox  is  left  to  nature,  fuch  are  it’s  ravages,  that 
not  to  fear,  would  be  to  fink  beneath  humanity  :  it’s  confequences 
are  too  grievous  to  be  treated  with  negleX.  But  experience  mani- 
fefts  the  fafety  that  attends  receiving  the  difeafe  by  inoculation ;  it  is 
therefore  fo  far  a  remedy  to  that  juft  fear,  which  enhances  the  dan¬ 
ger,  when  the  difeafe  is  left  to  itfelf.  As  to  faith  in  God,  none  is 
delirablebut  that  which  is  agreeable  to  the  feripture ;  and  a  difregard 
to  calamities  and  dangers  are  never  the  effeX  of  that.  Inoculation  is 
a  means  of  fafety;  and  it  is  as  rational  to  conclude,  that  our  lives 
fhould  be  preferred  without  eating  anddrinking, as  that  we  (hall  be 
delivered  from  danger  without  a  prudent  care  for  our  own  fafety. 
We  are  to  depend  on  the  care  of  Providence  only  in  the  way  of  duty. 
To  boaftof  courage  and  truft  in  God,  while  we  omit  the  means  of 
efcaping  danger  which  furrounds  us,  is  not  faith,  but  prefumption. 

Thus,  when  inoculation  becomes  a  probable  means  by  which  to 
fave  life,  it  is  a  prefumption,  and  not  truft,  to  negleX  it. 

7.  Inoculation  does  not  exempt  from  future  infeXion. 

If  by  inoculation  of  the  fmall-pox,  the  fame  difeafe  is  produced, 
the  fame  effeXs  may  beexpeXed  from  it  when  artificially  produced, 
as  in  the  natural  w'ay.  *  It  is  inconceivable,  that  a  contagious  fub- 
ftance,  the  veryfeminal  matter  of  the  fmall-pox,  fhould  propagate, 
inftead  of  it’s  own,  another  difeafe.  Dr.  De  Hane  is  an  acute  phy- 
fician,  and  was  a  violent  oppofer  of  inoculating  the  fmall-pox  ;  but 
he  never  fuppofed  that  the  matter  of  the  fmall-pox  will  produce  any 
difeafe  but  itfelf.  Obfervation  alone  determined  the  opinion,  that 
the  natural  fmall-pox  does  not  attack  a  fecond  time :  the  fame  (lands 
good  in  favour  of  the  artificial  difeafe.  Add  to  this,  numberlefs 
trials  have  been  made  without  effeX,  to  reinfeX  thofe  in  whom  the 
fmall-pox  had  taken  place  by  inoculation. 

8.  Other  difeafes  are  communicated  w  ith  the  matter  of  the  fmall- 
pox,  by  inoculating  it. 

That  carelelfnels  or  wilfulnefs  in  the  operator  may  in  fome  in- 
ftances  give  caufe  for  this  objeXion,  is  true  ;  but,  that  by  the  matter 
of  a  variolous  puftule,  any  other  difeafe  hath  been  conveyed,  is  yet 
to  be  proved.  As  the  confluent  and  malignant  fmall-pox  have  not 
yet  been  obferved  to  produce  their  own  degree  and  mode  of  this  dif- 
temper,  when  infufed  by  inoculation ,  it  is  fcarcely  conceivable  that 
they  fhould  tranfmit  another  difeafe  effentially  different.  The  vene¬ 
real  difeafe  is  known  to  be  as  communicable  as  any,  yet  feveral  have 
been  inoculated  from  patients  labouring  under  confiderable  degrees  of 
the  venereal  difeafe,  and  no  ill  confequences  ever  yet  were  known  to 
follow,  none  to  give  the  lead  fufpicion  of  the  kind.  If  the  variolous 
matter  may  convey  another  difeafe  in  the  artificial,  it  may  do  the 
fame  in  the  natural  W'ay  ;  and  even  then,  advantage  is  attendant  on 
inoculation,  for  we  can  chufe  a  healthy  perfon  to  take  the  infeXion 
from  ;  but  no  inltance  of  the  kind  hath  ever  occurred. 

9.  Perhaps  the  difeafe  may  never  attack  in  the  natural  way. 

buch  objeXors  fhould  be  informed,  that  this  difiemper  cannot  be 

given  to  one  who  never  would  have  it;  for  they  only  who  are  fuf- 
ceptibleof  it  can  take  it  by  inoculation,  as  is  evident  from  numerous 
experiments  made  to  verify  this  faX.  Again,  the  fmall-pox  may  be 
faid  to  be  general ;  fo  few  there  are  who  are  exempted  from  it,  that 
they  can  hardly  be  confidcred  as  an  exception  to  the  general  law ;  and 
it  is  worth  while  to  inoculate,  firft,  to  afcertain  the  fafety  of  the  in¬ 
dividual  from  this  difeafe;  and,  fccondly,  on  account  of  the  general 

3 


advantage  of  this  praXice,  in  cafe  he  fhould  be  fufceptible  of  the  in¬ 
feXion.  Dr.  Jurin  hath  obferved,  that  it  is  difficult  to  afcertain  ihe 
oxaX  number  who  die  without  having  the  (mall-pox  ;  but  that,  of 
all  the  children  that  are  born,  there  will  fome  time  or  other  die  of 
the  fmall-pox  one  in  fourteen  ;  and  that  perfons  of  all  ages,  taken 
ill  of  the  fmall-pox,  there  will  die  thereby  two  in  eleven. 

From  a  table  of  burials  it  appears,  that  in  Edinburgh  and  St. 
Cuthhert’s  parifli,  during  ten  years,  about  one  tenth  of  the  dead 
were  killed  by  the  fmall-pox. 

Farther,  it  cannot  be  known  that  any  individual  is  exempted 
from  the  fmall-pox,  his  hazard  of  dying  of  that  difiemper,  being 
made  up  of  the  hazard  of  having  it,  and  the  hazard  of  dying  of  it 
if  he  has  if,  will  be  exaXly  the  fame,  viz.  that  of  one  in  eight  or 
nine  (whether  the  proportion  of  mankind  that  efcape  having  the 
fmall-pox  be  great  or  fmall).  In  enquiry  from  houfe  to  houfe  for 
the  number  of  people  with  the  fmall-pox,  in  feveral  towns,  during 
one  year,  it  appeared  that  near  one  in  five  died  who  had  them ;  and 
that  of  eighty-two  perfons  who  were  inoculated  in  thefe  places  in 
the  fame  year,  not  one  died. 

10.  It  requires  much  thought  to  know  what  we  fhould  do  with 
regard  to  inoculation. 

Not  to  dwell  on  the  abfurdity  of  this  objeXion,  and  of  complain¬ 
ing  that  confideration  is  a  burden,  when  it  is  neceffary  for  the  pre- 
fervationot  life,  it  mayfuffice  to  point  out,  thatafacred  writer  tells 
us,  that  a  prudent  man  forefeeth  the  evil,  and  hideth  himfelf ;  but 
fools  pafs  on,  and  are  punifhed. 

11.  It  endangers  others. 

Since  very  few  of  mankind  now  efcape  the  fmall-pox,  it  mufl 
fooner  or  later  come,  to  everyplace;  therefore,  if  it  is  true  in  faX, 
that  a  much  greater  number  lofe  their  lives  by  the  natural  than  by 
the  artificial  infeXion,  it  is  of  more  fervice  to  introduce  the  fmall- 
pox  in  a  favourable  way  and  feafon,  than  paffively  to  allow  them  to 
deftroy  multitudes.  As  to  fpreading  the  difeafe  by  introducing  ino¬ 
culation,  it  is  but  of  little  confequence  ;  for  inoculating,  where  the 
difeafe  does  not  already  exift,  is  differently  circumftanced  from  this 
praXice,  where  it  already  prevails  in  the  natural  way;  the  quantity 
of  the  circumambient  contagion  is  lefs,  or  the  fame  extent  of  at- 
mofphere  is  lefs  impregnated  with  the  infeXious  principles  from 
inoculated  patients,  than  when  it  naturally  prevails,  or  the  fame 
number  of  people  received  it  in  the  natural  way. 

“  Befides  the  care  taken  in  and  about  London  to  prevent  incon¬ 
venience  from  inoculation,  &c.  it  fhould  be  remembered,  that  the  in- 
creafing  acceflion  of  young  perfons  to  the  capital  from  the  country, 
eafily  accounts  for  the  increafe  of  19  deaths  in  jooo,  more  than  for¬ 
merly  happened.”  See  a  Defence  of  Inoculation,  in  Dr.  Lettfom’s 
Medical  Memoirs. 

t2.  '1  he  praXice  of  inoculation  comes  from  the  devil. 

The  belt  anfwer  to  this  feems  to  be,  firft,  that  cavillers  will  never 
ceafe  from  objeXing  ;  and  oppofitions  will  be  made  as  long  as 
there  are  men  of  wit  to  devife,  or  of  fophiftry  to  invent.  Secondly, 
that  Job  was  aflfiXed  by  the  devil  with  the  fmall-pox,  -is  not  a 
known  faX.  Thirdly,  that  if  by  what  is  faid,  the  principal  ob- 
jeXions  are  removed,  it  is  to  be  hoped  that  the  reafonable  and  the 
religious  will  be  enabled  to  approve  themfelves  to  God  in  the  prac¬ 
tice  of  inoculation. 

Heifter  declares  himfelf  of  opinion,  that  fo  far  from  thinking  the 
praXice  fatal  or  mifehievous,  he  rather  firmly  believes  it  might,  un¬ 
der  proper  management,  be  of  the  greateft  ufe  and  benefit  to  the 
lives  and  healths  of  mankind;  for,  as  he  judges,  the  fmall-pox 
arifes  from  apelfilential  virus  or  matter  lodged  in  the  blood,  from 
the  very  firft  day  of  the  birth,  which  breaks  out  almoll  in  every  per¬ 
fon  fooner  or  later,  and  the  more  early  ufually  the  better,  as  it  is  fel- 
dom  we  obferve  the  pox  favourable  in  thole  more  advanced  in  years ; 
fo  that  the  matter  feems  to  multiply  itfelf  in  the  blood, and  augment 
with  the  patient’s  age.  If,  therefore,  the  diforder  be  procured  of 
a  mild  kind  by  this  operation,  and  the  blood  cleared  of  it’s  latent 
virus,  whilefmall  in  quantity,  and  the  infant  young,  he  doubts  not 
but  many  might  by  this  means  be  not  only  preferved  from  death, 
but  even  conduXed  fafely  through  the  feveral  ftages  of  the  difeafe, 
without  the  infults  of  it’s  mod  malignant  fymptoms.  We  are  con¬ 
vinced  from  experience,  as  well  as  reafon,  that  the  diforder  which 
breaks  out  from  a  natural  infeXion,  is  generally  more  fevere  and 
fatal  than  that  produced  by  art  ;  and  no  wonder  it  fhould  be  fo, 
fince  in  the  laft,  the  phyfician  has  the  opportunity  of  choofing  the 
moft  favourable  feafon,  and  of  preparing  his  patient  beforehand,  by 
a  proper  regimen,  diet,  and  medicines. 


Inoculation,  or  Budding,  in  gardening,  is  commonly  prac- 
tifed  upon  all  forts  of  ftone-fruit,  as  neXarines,  peaches,  apricots, 
plums,  cherries,  as  alfo  upon  oranges  and  jafmines  ;  and,  indeed, 
this  is  preferable  to  any  fort  of  grafting  for  moft  forts  of  fruit.  The 
method  of  performing  it  is  as  follows  :  you  muft  be  provided  with 
a  (harp  penknife  with  a  flat  haft,  which  is  to  raife  the  bark  of  the 
ftock,  to  admit  the  bud  ;  and  fome  found  bafs  mat,  which  fhould  be 
foaked  in  water,  to  increafe  it’s  ftrength,  and  render  it  more  pliable ; 
then  having  taken  off  the  cuttings  Irom  the  trees  you  would  pro¬ 
pagate,  yOu  muft  choofe  a  fmooth  part  of  the  ftock,  about  five  or 
fix  inches  above  the  furface  of  the  ground*  if  deligned  for  dwarfs  ; 
but  if  for  ftandards,  they  lhould  be  budded  fix  feet  aboveground. 
Then  with  your  knife  make  an  horizontal  cut  acrofs  the  rind  of  the 
ftock,  and  from  the  middle  of  that  cut  make  a  Hit  downwards, 
about  two  inches  in  length,  fo  that  it  may  be  in  tire  form  of  a  T  ; 
but  you  muft  be  careful  not  to  cut  too  deep*  left  you  wound  the 
ftock;  then  having  cut  off  the  leaf  from  the  bud,  leaving  the  foot- 
ftalk  remaining,  you  lhould  make  a  crofs  cut,  about  an  inch  below 
the  eye,  and  with  your  knife  flit  oh  the  bud ,  with  part  of  the  wood 
to  it :  this  done,  you  muft  with  your  knife  pull  oli  that’ part  of  the 
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wood  which  was  taken  in  tbe  obferving  whether  the  ejeo  t  e 
bud  be  left  to  it  or  not  ;  for  all  thofe  buds  which  lofe  their  eyes  in 
‘dripping,  are  good  for  nothing  :  then  having  gently  raffed  the  bark 
o i'  the  ttock  with  the  flat  haft  of  your  penknife  clear  to  the  wood, 
thrutl  the  hud  therein,  •  bferving  to  place  it  fmooth  the 

rind  and  v.ood  of  the  flock,  cutting  offany  part  of  the  rind  belong¬ 
ing  to  the  bud,  that  may  be  too  long  for  the  flit  made  in  the  dock  , 
and  lb  having  exaclly  fitted  the  bud  to  the  flock,  tie  them  cloudy 
round  with  bafs  mat,  beginning  at  the  under  part  of  the  flit,  andlo 
proceeding  to  the  top,  taking  care  not  to  bind  round  the  eye  of  the 
bud,  uhicli  fliould  be  left  open. 

When  your  buds  have  been  inoculated  three  weeks  or  a  month, 
thofe  which  are  frefh  arid  plump,  you  may  befure  are  joined  ,  and 
at  this  time  you  fhould  loofen  the  bandage,  which  if  it  be  not  done  m 
time,  will  injure  ilnot  deftroy  the  bud.  The  March  following  cut 
off  the  flock  doping,  about  three  inches  above  the  bud,  and  to 
what  Is  left  fallen  the  flioot  which  proceeds  from  the  bud  :  but  this 
mull  continue  no  longer  than  one  year  ;  after  which  the  flock  mull 
be  cut  off  dole  above  the  bud.  The  time  for  inoculating  is  from  the 
middle  of  June  to  the  middle  of  Auguft  ;  but  the  mod  general  rule 
is,  when  vou  obferve  the  buds  formed  at  the  extremity  of  the  fame 
year’s  flioot,  which  is  a  fign  of  their  having  finiflied  their  fpring 
growth.  The  firft  fort  commonly  inoculated  is  the  apricot,  and 
the  laft  the  orange-tree,  which  fhould  never  be  done  till  the 
latter  end  of  Augufl:  and  in  doing  this  work,  you  fliould  always 
make  choice  of  cloudy  weather  ;  for  it  it  be  done  in  the  middle  of 
the  day,  w hen  the  weather  is  hot,  the  flioots  will  perfpire  fo  fait 
as  to  leave  the  buds  dellitute  of  moiflure. 

INORDINATE  proportion,  is  where  there  are  three  magnitudes 
in  one  rank,  and  three  others  proportional  to  them  in  another,  and 
you  compare  them  in  a  different  order.  Thus,  fuppofe  the  numbers 
in  one  rank  to  be  2,  3,  9 ;  and  thofe  of  the  other  rank  8,  24,  36 ; 
which  are  compared  in  a  different  order,  viz.  2  :  3  :  :  24  :  36  ; 
and  3  :  9  :  :  8  :  24.  Then  rejecting  the  mean  terms  of  each  rank, 
you  conclude  2  :  9  :  :  8  :  36. 

INPROMPTU,  or  Impromptu,  a  Latin  word  frequently  ufed 
among  the  French,  and  fometimes  in  Englilh,  to  fignify  a  piece 
made  off-hand,  or  extempore,  without  any  previous  meditation, 
by  the  mere  force  and  vivacity  of  the  imagination. 

1NQUJRENDO,  in  law,  an  authority  given  to  one  or  more 
perfons,  to  inquire  into  fomethingfor  the  advantage  of  the  king. 

INQUISITION,  in  law,  a  manner  of  proceeding  by  way  of 
fearch  or  examination  ufed  on  the  king’s  behalf,  in  cafes  of  outlawry, 
treafon,  felony,  felf-murder,  &c.  to  difeover  lands,  goods,  and 
the  like,  forfeited  to  the  crown. 

Inquisition,  in  the  church  of  Rome,  a  tribunal  in  feveral 
Roman-catholic  countries,  erected  by  the  popes  for  the  examination 
and  puniffiment  of  reputed  heretics,  &c. 

This  court  was  founded  in  the  twelfth  century  by  father  Dominic 
and  his  followers,  who  were  fent  by  pope  Innocent  III.  with  orders 
to  excite  the  catholic  princes  and  people  to  extirpate  heretics,  to 
fearch  into  their  numberand  quality,  and  to  tranfmit  a  faithful  ac¬ 
count  thereof  to  Rome.  Hence  they  were  called  inquifitors  ;  and 
this  gave  birth  to  the  formidable  tribunal  of  the  inquifition,  which 
was  received  in  all  Italy,  and  the  dominions  of  Spain,  except  the 
kingdom  of  Naples  and  the  Low  Countries. 

This  diabolical  tribunal  takes  cognizance  of  herefy,  judaifm, 
mahometanifm,  fodomy,  and  polygamy;  and  the  people  ffand  in 
fo  much  fear  of  it,  that  parents  deliver  up  their  children,  hulbands 
their  wives,  and  maflers  their  fervants,  to  it’s  officers,  without 
daring  in  the  leaff  to  murmur.  The  prifoners  are  kept  for  a  long 
time,  till  they  thsnfl'elves  turn  their  own  accuters,  and  declare  the 
caufe  of  their  imprifonment ;  for  they  are  neither  told  their  crime, 
nor  confronted  with  witneffes.  As  foon  as  they  are  impriforied, 
their  friends  go  into  mourning,  and  fpeak  of  them  as  dead,  not 
daring  tofolicit  their  pardon,  left  they  fhould  be  brought  in  as  ac¬ 
complices.  When  there  is  no  ftiadow  of  proof  againft  the  pretended 
criminal,  he  is  difeharged,  after  differing  the  moft  cruel  tortures, 
a  tedious  and  dreadful  imprifonment,  and  the  lofs  of  the  greatefl 
part  of  his  effeils.  The  fentence  againft  the  prifoners  is  pronounced 
publickly,  and  with  extraordinary  folemnity.  In  Portugal  they 
ere<£l  a  theatre  capable  of  holding  three  thoufand  perfons,  in  which 
they  place  a  rich  altar,  and  raife  feats  on  each  fide  in  the  form  of  an 
amphitheatre.  There  the  prifoners  are  placed,  and  over-againlt 
them  is  a  high  chair,  whither  they  are  called  one  by  one,  to  hear 
their  doom,  from  one  of  the  inquifitors. 

Thefe  unhappy  people  know  what  they  are  to  fuffer,  by  the 
cloaths  they  wear  that  day.  Thofe  who  appear  in  their  own  cloaths, 
arc  difeharged  upon  payment  of  a  fine:  thofe  who  haveafanto  benito, 
or  ftrait  yellow  coat  without  fleeves,  charged  with  St.  Andrew's 
crofs,  have  their  lives,  but  forfeit  all  their  effedls:  thofe  who  have 
the  refemblance  of  flames,  made  of  red  ferge,  fewed  upon  their 
fanto  benito,  without  any  crofs,  are  pardoned,  but  threatened  to  be 
burnt  if  ever  they  relaple  :  but  thofe  who,  befides  the  flames,  have 
on  their  fanto  benito  their  own  pidture,  furrounded  with  figures  of 
devils,  are  condemned  to  expire  in  the  flames.  The  inquifitors, 
who  are  ecclefiaftics,  do  nut  pronounce  the  fentence  of  death;  but 
form  and  read  an  adt,  in  which  they  fay,  that  the  criminal  being 
convicted  of  iuch  a  crime,  by  his  own  confeflion,  is  with  much 
reluctance  delivered  to  the  ilcular  power  to  be  punilhed  according 
to  his  demerits :  and  this  writing  they  give  to  the  feven  judges,  who 
attend  at  the  right  fide  of  the  altar,  who  immediately  pafs  fen¬ 
tence.  For  the  conclufion  of  this  horrid  fcenc,  fee  the  article 
Act  of  Faith. 

INQUISITORS,  in  law,  perfons  who  have  power  by  their  of¬ 
fice  to  make  inquiry  in  certain  cafes  ;  as  fheriffs,  and  coroners  on 
view  of  the  body,  dec. 

INROLMEN  1  in  law,  is  regiftering  any  lawful  adl,  asaftatute 
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or  recognizance  acknowledged,  a  deed  and  bargain  of  fale,  &c.  in 
the  rolls  of  chancery,  king’s  bench,  common  pleas,  or  exchequer, 
at  the  buffings  of  Guidhall,  London,  or  at  the  quarter-feffions. 

INSCONCED,  in  the  military  art,  part  of  an  army  that  have 
fortified  themfelves  with  a  fconcc  or  fmall  fort,  in  order  to  defend 
fome  pafs,  &c. 

INSCRIBED,  in  geometry.  A  figure  is  faid  to  be  inferibed  in 
another,  when  all  it’s  angles  touch  the  (ides  or  planes  of  the  other 
figure.  See  articles  Hexagon,  Pentagon,  &c. 

Inscribed  hyperbola,  is  fuch  an  one  as  lies  inti  rely  within  the 
angle  of  it’s  afymptotes  ;  as  the  conical  hyperbola  doth. 

INSCRIPTION,  a  title  or  writing  carved,  engraved,  or  affixed 
to  any  thing,  to  give  a  more  diftindt  knowledge  of  it,  or  tranfmit 
fome  important  truth  to  pollerity. 

INSCRU  TABLE,  unjcarchahle,  in  theology,  is  ufuallv  underftood 
of  the  fecrets  of  Providence,  and  the  judgments  of  God,  which  can¬ 
not  be  found  out,  or  into  which  human  reafon  cannot  penetrate. 


INSECTOLOGY; 

Otheneije  culled  ENTOMOLOGY  : 

Or,  A  Treatise  on  the  Science  ^INSECTS. 

The  word  injetl  is  derived  from  in,  and  feco,  ter  cut,  becaufe  in 
fome  infefts,  as  ants,  the  body  feems  divided  into  two;  or  becaufe 
the  bodies  of  feveral  of  them,  as  worms,  &c.  conliftof  divers  rings, 
which  are  a  fort  of  inciiurc.  ,  . 

INSECTS,  are  a  fmaller  kind  of  animals,  that  are  commonly 
ex-fanguineous. 

Mr.  Ray,  in  his  Methodus  Injeflorum ,  divides  infebts  into  fuch  as 
do  not  change  their  form  :  and  into  fuch  as  really  do. 

✓  InJ'efis  which  do  not  change  their  form,  are  either  without  feet, 
or  with  feet :  and  of  thefe  there  are  fome  kinds  that  caff  their  fkins, 
and  others  that  do  not. 

Infers  without  feet  are  cither  terreflrial  or  aquatic.  The  tcr- 
reftrial  are  fuch  as  are  produced  on  the  earth,  as  the  lumbrici  ter- 
jeftres,  which  are  either  of  the  larger  fort,  and  called  dew-worms, 
or  of  a  fmaller  fize  :  and  of  thefe  there  are  fome  red,  and  others 
green  with  yellow  tails  ;  which  laft  are  commonly  called  gilt  tails: 
or,  fecondly,  fuch  as  are  found  in  the  bowels  of  animals,  of  which 
fome  are  found  in  the  inteftines  of  men,  as  the  lumbrici  teretes. 

2.  The  lumbrici  lati,  which  are  alfo  called  tseniae.  3.  Cucurbit  ini, 
which  fome  take  to  be  only  fragments  of  the  tamia?.  4.  Afcarides, 
which  are  chiefly  found  in  the  redlum.  Others  are  found  in  the 
inteftines  of  beafts,  which  are  of  two  forts  ;  the  oblongi  and  pellu- 
cidi,  of  the  thicknefs  of  a  horfe-hair,  and  therefore  called  vermi- 
culi  fetiformes  :  and  the  breves  and  crafliores  which  are  found  in 
horfes,  and  called  the  botts. 

To  the  genus  of  terreflrial  injefts  many  refer  fniils,  whether 
with  or  without  fhells. 

Aquatic  infefts  without  feet,  that  do  not  change  their  form,  arc 
either,  1.  Of  the  larger  fort,  that,  by  fixing  their  heads  to  the 
ground;  draw  up  iheir  tails  towards  them,  &c.  Of  thefe  fome  are 
round  and  fmooth,  and  are  of  three  forts,  as  the  medicinal  hirun- 
dines  or  leeches,  the  common  black  horfe-leeches,  and  the  afli- 
coloured  fea-leeches ;  but  there  is  a  fmaller  and  flatter  kind  that 
flick  to  the  flones  in  the  bottom  of  fmall  brooks.  Or  of  the  leffer 
fort  that  move  differently  from  the  former  ;  thefe  are  alfo  either 
round  or  flat;  of  the  round  fort  there  is  one  that  is  black  with  two 
fmall  horns  on  it’s  head,  found  flicking  to  wet  flones  on  the  tops 
of  the  hills  ;  and  another  that  is  red,  about  a  finger’s  length,  with 
a  forceps  at  the  tail,  found  at  the  bottom  of  fifti-ponds  and  ftag- 
nant  waters.  The  flat  fort  are  very  fmall  and  thin,  called  flukes, 
being  fometimes  fqund  in  waters,  and  fometimes  in  the. branches  of 
the  porus  biliarius  in  fheep. 

Infefts  that  do  not  change  form,  and  have  feet,  are,  1.  Thofe 
with  fix  feet.  2.  Thofe  with  eight  feet.  3.  Thofe  with  fourteen 
feet ;  and,  4.  Thofe  with  many  feet. 

Thofe  of  fix  feet  are  terreflrial  or  aquatic  :  the  terreflrial  are 
either  of  a  larger  kind,  as,  1.  Theyellowifh  infefl  found  in  decay¬ 
ing  oaks.  2.  The  black  one  on  the  ground,  called  vermivorous 
by  Mouffet.  3.  The  black  one  living  under  ground,  with  a  for¬ 
ceps  at  the  tail.  4.  A  white  fqrt  with  fquare  black  fpots  on  its  back. 
5.  The  farinarium,  that  is  bred  in  meal,  of  a  whitifh  colour.  Or, 
fecondly,  a  fmaller  fort,  fome  of  which  are  found  about  the  bodies 
of  animals,  as,  1.  The  cimex,  bug,  or  wall-loufe,  of  a  {linking 
fmell.  2.  Ricinus,  the  tick.  3.  Pecliculus,  the  common  loufe. 
4.  Pcdiculus,  the  ferus  feu  inguinalis,  the  crab  loufe.  Pulex,  the 
flea,  of  which  there  are  various  kinds.  Others  are  not  found  on  the 
bodies  of  animals;  as,  1.  One  that  refembles  a  common  loufe  in 
bignefs  and  figure,  but  is  very  nimble,  and  found  in  books  and  ro^ 
ten  paper.  2.  Another  with  a  very  long  body  and  a  forcipital  tail. 

3.  The  black  infett  found  often  in  the  flowers  of  the  chelidonium. 

4.  A  fubterraneous  fort,  a  little  whitifh.  5.  One  that  fkips  like  a 
grafs-hopper,  but  much  lefs. 

The  aquatic  are,  1.  Thepediculus  marinus  grandis,  which  ad¬ 
heres  to  fifhes.  2.  The  fquilla  fluviatilis,  with  a  pyramidal  tail, 
and  two  hairs  or  bridles  at  the  end. 

Infetts  that  do  not  change  form,  with  eight  feet,  either  have  a  tail, 
as  the  fcorpion  ;  or  are  without,  as,  1.  The  fpider  ;  of  which  fome 
fpin  no  we£>,  but  have  two  eyes,  and  very  long  legs,  as  the  opiloor 
fhepherd  :  others  fpin  a  web  :  and  of  thefe  they  reckon  three  forts, 
z.  The  aranea  colceflrenfis  abdomine  tumido,  fubrotundo,  et  elato. 
2.  The  fpider,  with  the  thorax  or  middle  part  of  the  body  as  big 
as  the  abdomen.  3.  The  fpider,  with  the  long  abdomen,  found 
among  reeds,  rufhes,  grafs,  &c.  Secondly,  the  ticks  with  eight 
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feet,  of  which  fome  are  more  flat,  as  the  rambling  ticks  that  run 
over  the  bodies  of  animals,  but  do  not  fallen  ;  and  fome  more  round 
and  thick,  which  adhere  to  the  fkin:  Thirdly,  the  fyrones  or  mites. 

Infers  that  do  not  change  form,  and  with  fourteen  feet,  are  the 
afelli  ;  of  which  there  are  three  forts,  as,  1.  The  fea-afellus,  the 
longelt  and  larged  of  all,  living  among  the  rocks.  2.  Afellus  lividus, 
which  rolls  itfelf  up  into  a  ball.  The  common  wood-lice,  fows,  or 
chefs-bugs.  3.  Afellus  afininus  with  a  forked  tail,  not  rolling  it¬ 
felf  up.  To  thefe  fpecies  may  be  added,'  1.  The  afellus  marinus 
tigurx  brevioris,  rolling  itfelf  up.  2.  Afellus  aquarum  dulcium,  with 
long  legs  and  two  bridles  on  it’s  tail.  .3.  Pulex  aquaticus,  both  in 
frelli  and  fait  water.  4.  Pediculus  aquaticus,  which  fallens  upon  fifh. 

InfeCts  that  do  not  change  form,  and  with  twenty-four  feet,  have 
the  eight  fore-feet  lefler,  and  the  fixteen  hinder  ones  larger  ;  there 
arc  two  kinds  of  them,  both  with  long  bodies  ;  the  one  larger,  and 
of  a  dark  colour,  among  the  rocks  by  the  fea-fide  ;  the  other  of  a 
lxl ver  colour,  found  in  houfes. 

There  is  a  kind  with  thirty  feet,  of  an  oblong  ihape,  chefnut  co¬ 
lour,  and  full  flattilhbody,  dfually  lying  under  logs  and  trunks  of 
trees ;  it  is  very  agile. 

InfeCts  that  do  not  change  form,  and  have  many  feet,  are  fome  on 
land,  and  either  roundilh  in  body,  with  all  their  legs  riling  out  of 
the  middle  of  the  belly  nearly,  as  the  julus;  or  more  flat,  with 
their  legs  not  riling  as  before  from  a  point  in  the  middle  of  their 
body,  but  growing  along  on  the  fides,  as  the  fcolopendra.  Others 
ane  aquatic,  of  which  Mr.  Ray  makes  three  differences  ;  1.  The 
Cornilh  lugs,  ufed  as  a  bait  for  catching  fifh,  with  thirty-eight  legs, 
and  a  lmooth  roundilh  body.  2.  The  fcolopendra  marina  corpore 
piano.  3.  The  animalculum  bicorpor,  or  rather  bicaudatum,  lying 
in  the  clefts  of  Hones  under  fait  water. 

Injects  which  undergo  a  change, are  improperly  fo  denominated,  as 
Swammerdam  fhews  that  there  is  only  an  explication  of  the  parts  of 
the  animal,  latent  both  in  miniature,  like  the  plant  in  the  feed,  and  an 
mcreafe  of  all  the  parts  by  proper  degrees.  The  firll  fpecies  of  tranf- 
mutation  is  inllantaneous.  The  infers  of  this  order  do  not  lofe  their 
motion  at  the  time  they  Ihift  their  pellicles,  at  lead  not  to  appearance. 
Thisis  when  the  vermiculus,leaving  theformer  Ihape  of  thenympha, 
with  which  it  appeared  in  the  egg,  and  fublilted  without  food,  now 
beginning  to  feed,  has  it’s  parts  vilibly  llretched  out,  and  takes  the 
form  of  a  new  nympha,  which  is  not  without  motion,  and  from  thence 
becomes  a  flying  infeCt.  Of  this  fort  are,  1.  The  libellae  or  petl*, 
which  are  produced  froman/w/e<f?of  fix  feet,  and  which  Mouffet  takes 
for  the  pulex  marinus,  or  loculla  aquatica.  Out  of  the  cruitaceous 
hulk  of  this  infect,  the  libella  breaks  by  a  filfure  which  begins  between 
the  eyes,  and  is  continued  to  the  roots  of  the  wings,  and  is  there 
joined  to  the  lateral  filfures.  2.  The  cimices  filveftres,  whofe  charac¬ 
ter!  Hies,  according  to  Willughby,are,  1.  A  longprobofcis,  not  fpiral, 
but  Hrait.  2.  Their  upper  wings  to  the  middle  are  thick  and  like  lea¬ 
ther,  and  thence  to  the  extremities  thin  and  membranous.  3.  The 
figure  of  St.  Andrew’s  crofs  on  the  back.  4.  The  locuHa,  which 
Will  ugh  by  refers  to  thofe  infeCls  that  are  not  transformed.  5.  The 
grylli  campeflres.  6.  Grylli  domeltici,  or  crickets.  7.  Gry.llo- 
talpa,  the  mole-cricket.  8.  Cicada,  or  grafshopper.  9.  Blatta,  ac¬ 
cording  to  Swammerdam.  10.  Tipulae  aquatica:,  which  run  fwiftly 
on  the  furface  of  the  water,  and  have  a  Hing  in  their  mouths,  like 
the  ticks  or  cimices.  1 1.  Scorpius  aquaticus,  with  a  lling  in  it’s 
mouth.  12.  Mufcae  aquaticse,  which  Aldrovandus  calls  apes  am¬ 
phibia:.  13.  Hemerobius  or  ephemera,  or  diaria  of  Swammerdam. 
14.  1  he  forlicula  or  auricularia. 

The  fecond  fpecies  of  tranfmutation  includes  fuch  infcCts  as  un¬ 
dergo  a  double  metamorpholis.  1.  Into  a  chryfalis,  or  fomething 
analogous  thereto.  2.  A  flying  infeCt. 

Thefe  infers,  a  while  before  they  change,  lie  quite  Hill,  and, 
with  regard  to  their  wings,  are  vaginipennia,  as  the  fcarabasi,  or 
beetles.  Secondly,  thofe  whofe  w  ings  are  open,  and  thefe  are  either 
farinaceous,  as  the  papiliones,  &c.  or  membranous,  as  the  apes, 
mufc*,  &c.  and  thefe  are  either  with  tw’o  wings,  or  with  four. 
The  fcarab*i  may  be  divided,  1.  In  refpedt  of  their  horns,  into  the 
nalicornis,  bucerota,  and  cervus  volans  or  taurus.  2.  In  refpeil 
of  their  antennae,  w'hich  are  of  divers  kinds,  of  which  the  mofl  con- 
liderable  are  the  capricorni.  3.  With  regard  to  their  motion,  as 
the  faltatrices.  4.  With  refpetff  to  their  colour,  as  the  cantharides. 

To  the  beetle  kind  may  likewife  be  referred  the  cicindela,  or 
glow'- worm  ;  theflaphylinus  ;  the  profearabaeus,  or  oil-beetle,  as, 
upon  fqueezing,  a  kind  of  oil  is  emitted  from  it’s  joints  :  the  ane- 
lytra  with  mealy  wings,  called  papiliones,  butterflies  ;  and  thefe 
are  either  diurnal  or  nocSlurnal :  the  charadleriflic  of  the  diurnal 
is,  that  they  always  fettle  with  their  wings  ere£t,  are  produced  from 
an  angular  aurelia,  and  have  their  antennae  fludded  :  of  thefe  there 
are  about  fifty  forts  obferved  in  England.  The  nodlurnal  butter¬ 
flies,  or  phalen*,  are  very  numerous,  and  cannot  be  clearly  me¬ 
thodized :  but  they  may  be  divided  into,  l.Geometrigen*,  which 
come  from  an  eruca,  called  geometra,  from  the  manner  of  it’s 
walking,  which  isanfatinous,  by  curling  up  it’s  back  like  the  handle 
of  a  cup,  with  eight  or  ten  feet.  Such  as  come  from  erucas  with 
fourteen  feet :  of  this  kind,  which  is  very  numerous,  there  have 
been  diflinguifhed  the  phalaena  fafeiata,  whofe  wings  are  in  areas  of 
divers  colours  ;  phal*na  lineata,  whofe  wings  are  marked  with  tranf- 
verfc  lines ;  phalxna  pumStata,  whofe  wings  are  marked  with 
points  ;  and,  except  thefe,  all  the  others  are  diflinguifhed  into 
greater,  lefler,  and  of  a  middling  fize.  One  of  the  larger  kinds  may 
be  diflinguifhed  likewife  by  their  inner  wings  running  out  beyond 
the  upper,  when  they  refl  ;  and  another  by  the  appearance  of  eyes 
upon  the  wings  ;  and  a  third  by  their  long  nails  and  narrow  flxarp 
wings,  which  fome  call  phal*n*  praedatrices,  or  accipitrin*. 

T.  he  anelytra,  with  membranous  wings,  are  bees,  flies,  wafps, 
bombylii,  crabrones,  &c.  and  to  this  kind  Swammerdam  refers  the 
culex  vulgaris  or  gnat,  as  alfo  the  formica,  or  ant. 
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Hitherto  alfo  mufl  be  referred  fuch  water  infects  as  are  covered 
w’ith  a  theca  or  cafe,  according  to  VVillughby.  Thefe  are,  firfl, 
an  immoveable  cafe  fixed  to  the  Hones  ;  and  this  is  either  of  a 
round  figure,  or  one  more  comprefled.  Secondly,  a  moveal  !e, 
portable  cafe  ;  and  thefe  are  commonly  called  phrygan*)  ;  and 
their  theca  is,  1.  Strait,  and  that  either  compofed  of  flraws  and 
little  feflucoe,  lying  parallel  to  one  another  ;  of  which  there  are 
two  kinds;  a  larger,  where  the  feftuc*  are  two  inches  long ;  and  a 
lefler,  which  are  very  common,  and  called  flraw-worms.  Or  elfe 
the  feftuc*  lie  tranfverfely,  and  are  fhorter,  having  fometimes 
pieces  of  fhells  or  {tones  intermixed  with  them  ;  others,  whofe  cafes 
are  flrait,  have  no  feftuc*,  but  always,  either  land  or  gravel  ;  and  of 
thefe  fome  have  the  theca  round,  and  called  cod-baits  ;  others  are 
flat.  2.  Crooked  or  horned,  which  run  tapering  ;  of  thefe  Mr.  Ray 
reckons  four  kinds  ;  a  greater  and  lefs  black  fort,  and  a  greater  and 
lefs  afh-coloured  one.  Thefe  all  produce  flies  with  large  wings,like 
butterflies. 

The  third  fpecies  of  tranfmutation  is  a  Ample  change  from  a 
vermiculus  to  a  flying  infeft,  but  with  a  fenfible  flop  between  one 
form  and  the  other.  Of  this  kind  are  our  flefli  flies,  a'nu  all  the  nym¬ 
ph*  vermiformes,  the  vefp*,  iehneumones,  &c. 

As  to  the  generation  of  infeCis,  the  world  is  now  generally  con¬ 
vinced  that  they  are  not  bred  of  corruption,  but  ex  evo,  though  the 
contrary  was  believed  by  the  ancients. 

Malpighi,  Sw’ammerdam,  and  Redi,  have  abundantly  confuted 
the  dodlrine  of  equivocal  generation,  as  well  as  the  chimerical  tranf- 
formation  of  the  caterpillar  into  the 'butterfly,  and  have  ffiewn, 
that  all  the  members  of  the  butterfly  were  inclofed  under  the  nym¬ 
ph*  or  fkin  of  the  caterpillar,  as  the  parts  of  a  plant  are  in  the  feed. 

InfeCis  take  particular  care  to  depolit  their  eggs  or  femen  in  fuch 
places  where  they  may  have  a  fufficient  incubation,  and  where  the 
young,  when  hatched,  may  have  proper  food  till  they  can  ffiift  for 
themfelves.  Thofe  whofe  food  is  in  the  wTater,  lay  their  eggs  there  : 
thofe  to  whom  flefh  is  a  proper  food,  in  flefh  ;  and  thofe  to  whom 
the  fruits  or  leaves  of  vegetables  are  food,  are  accordingly  depofited 
there,  but  conftantlv  the  fame  kind  in  the  fame  tree.  As  for  others 
that  require  a  greater  degree  of  warmth,  they  are  provided  by  the 
parent  w'ith  fome  place  in  or  about  the  body  of  other  animals,  as 
the  feathers  of  birds,  hair  of  bealls,  fealesof  fifh,  in  the  nofe,  in  the 
flelh,  nay  fome  in  the  bowels  of  man,  and  other  creatures.  And  as 
for  others,  they  make  them  nefts,  by  digging  into  the  earth,  wood, 
&c.  carrying  in  and  fealing  up  provifions  that  ferve  for  the  produc¬ 
tion  of  their  young,  and  for  their  food,  when  produced. 

There  is  obferved  in  flies,  butterflies,  &c.  a  kind  of  glue,  by  which 
the  female  faftens  her  eggs  to  the  bearing  buds  of  trees,  &c.  fo  as  not 
to  be  hurt  by  rain  or  frolt. 

Mr.  Andry,  in  his  Treatife  de  la  generation  dcs  vers  dans  le  corps 
de  Vhomme ,  takes  notice,  that  the  ancients  were  miftaken  in  deny¬ 
ing  that  infers  breathed,  on  account  of  their  wanting  lungs  ;  for 
modern  oblervaiions  convince  us,  that  injects  have  a  greater  number 
of  lungs  than  other  animals  ;  they  alfo  thought  that  they  had  no 
blood  :  many  of  them  had  no  red  liquor  like  our’s ;  but  it  is  not  the 
colour,  but  the  ufe  of  the  liquor  that  is  to  be  regarded.  They  alfo 
believed  that  they  had  no  hearts  ;  whereas  our  microfcopes  now  dif- 
covcr,  that,  when  infeCis  have  feveral  lungs,  they  have  alfo  feveral 
hearts ;  and  this  in  particular  is  obfervable  in  filk-w’orms,  who  have 
a  continued  chain  of  hearts  from  the  head  almoft  to  the  extremity 
of  the  tail  ;  and,  as  is  apparent  from  feveral  infcCis,  who  give  figns 
of  life,  long  after  they  are  divided  into  feveral  parts.' 

Injects  want  no  parts  that  are  either  necefiary  or  convenient  for 
their  ufe,  or  to  render  them  complete  in  their  kind.  Some  affirm, 
that  earth-worms,  and  thofe  round-tailed  worms,  which  are  found  in 
the  inteflines  of  men,  horfes,  &c.  as  alfo  fnails  and  horfe-leeches, 
are  hermaphrodites ;  but  that  fuch  worms  as  become  flies,  and  that 
fi  lk  worms  are  not  fo,  being  of  no  fex,  but  nefts  full  of  real  animals, 
which  in  time  come  out  with  wings. 

Itch  insect.  Thefe  are  fo  very  fmali,  as  hardly  to  be  feen  with¬ 
out  the  affiltance  of  a  microfcope  :  they  depofit  their  eggs  in  the 
furrows  of  the  cuticle,  as  in  proper  nefts;  where  by  the  warmth  of 
the  place,  they  are  hatched  in  a  fliort  time,  and  the  young  ones 
coming  to  full  growth,  penetrate  into  the  very  cutis  with  their  fharp 
heads,  and  gnaw  and  tear  the  fibres.  T  heir  bitings  caufe  an  into¬ 
lerable  itching,  which  brings  on  a  neceffity  of  fcratching  ;  whereby 
the  part  is  torn,  and  emits  a  thin  humour,  which  concretes  into 
hard  fcalcs  :  whilll  the  little  worms  conftantly  burrowing  under  the 
cuticle,  and  laying  their  eggs  in  different  places,  fpread  the  difeafe 
called  the  itch.  See  Plate  68,  and  Itch. 

There  is  an  infeCi  called  melolanthus,  which  is  a  peculiar 
fort  of  beetle,  found  in  all  parts  of  England,  and  in  many  other 
countries  among  trees  and  hedges.  The  French  call  them  hancton , 
and  we  cock-chafers ,  Am, and  by  many  other  names.  The  name  me¬ 
lolanthus  is  as  old  as  Ariftotle,  and  is  given  this  creature  from  it’s 
feeding  on  the  bioffoms  of  the  crab  or  wild-apple.  We  have,  of 
late  years,  had  great  damages  done  by  the  grubs  of  thefe  beetles 
working  under-ground  ;  but  in  Ireland  they  have  been  ufed  to  come 
in  fw'arms,  in  certain  years,  in  the  beetle  Hate,  and  have  been  fo  ter¬ 
rible  to  that  country,  that  the  people  called  them  locufts. 

In  the  year  1688,  they  appeared  in  the  fouth-weft  part  of  the 
county  of  Galway  ;  they  fettled  at  firfl  upon  the  coaft,  and  were 
brought  by  a  fouth-weft  wind,  a  wind  fo  common- there,  that  it  may 
almoft  be  called  the  trade-wind  of  Ireland  ;  from  the  coaft  they  foon 
fpread  over  the  inland  parts  of  the  county,  and  were  feen  every 
where  in  fuch  numbers,  as  were  fcarce  to  be  conceived.  1  hey  ne¬ 
ver  ftirred  in  the  day  time,  but  were  feen  covering  the  leaves  and 
branches  of  trees  and  hedges,  and  *n  many  places  hanging  dox\n  in 
prodigious  cluflers  on  one  another’s  backs,  in  the  manner  of  bees 
when  they  fwarm.  As  foon  as  the  fun  fet,  they  ufed  to  leave  the 
hedges,  &c.  and  take  wing,  gathering  in  bodies,  and  making  a 
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humming  confuted  noife  like  that  of  drums  at  a  distance.  They 
fometimes  formed  bodies  together  that  darkened  the  air  tor  three 
or  four  miles  fquare.  They  flew  fo  low  fometimes,  that  it  was 
fcarce  poflibie  fer  a  perfon  going  along,  to  make  his  way  through 
them  ;  and  by  flriking  againft  the  faces  and  necks  of  women  and 
children,  they  did  much  mifehief,  everyone  leaving  a  mark  behind 
it  ;  and  thofe  of  this  fex  or  age,  who  had  been  among  them  came 

home  all  over  bruifes.  c 

This,  however,  was  little  to  the  mifehief  they  did  the  fields  ;  tor 
though  the  middle  of  the  fummer  was  the  feafon  in  which  they 
came5,  they  had,  in  a  few  days,  eaten  up  all  the  leaves  of  the  trees 
fo  completely,  that  they  all  looked  as  bare  as  in  the  depth  of  winter. 
The  noife  they  made,  'while  eating  in  vart  numbers  together,  was 
like  that  of  fawing  timber.  The  gardens  fared  no  better  than  the 
hedges,  for  they  ate  up  leaves,  young  ftalks,  and  fruit,  and  every 
thing  that  was  green  and  foft  there,  and  left  only  a  parcel  of  naked 
flicks  behind  them.  Many  of  the  trees,  thus  (tripped,  wholly  pe- 

riihed,  . 

The  patella,  in  the  hiftory  of  infedts,  is  a  certain  little  hulk, 
or  flnell,  found  on  the  bark  of  the  cherry,  plum,  and  rofe  trees,  and 
fome  others,  containing  an  animal  within,  and  ufeful  in  colouring. 
Thefe  patella;  are  of  a  globular  form,  except  when  they  adhere  to 
the  tree,  and  are  of  a  lhining  chefnut  colour  in  mod  kinds.  T  he 
hufk  itfelf  ftrikes  a  very  fine  crimfon  colour  on  paper,  and  within 
it  is  found  a  white  maggot  of  no  value  :  this,  in  time,  hatches  into 
a  veryfmall  but  beautiful  bee.  The  whole  fize  of  this  bee  is  not 
more  than  that  of  half  the  body  of  an  ant.  1  hey  have  the  fling  of 
bees,  and  the  three  fpots  placed  in  a  triangle  on  the  forehead,  which 
are  fuppofcd’to  be  eyes.  They  are  black,  and  have  a  large  round 
whitifh  or  pale  yellow  fpot  upon  the  back.  The  upper  pair  of 
wings  are  lhaded  and  fpotted,  but  the  under  pair  are  clear. 

To  the  above,  we  fhall  add  another  remarkable  infedt ,  called  the 
termes.  It  has  fix  feet  formed  for  running ;  two  eyes  ;  fetaceous 
antennae  ;  and  a  mouth  with  two  jaws.  Linnaeus  enumerates  three 
fpecies,  one  of  which  is  the  DEATH-watch;  another  fpecies  is  the 
termes  fatulis ;  which  is  represented  as  the  greateft  calamity  of  both 
Indies,  becaufe  of  the  havock  they  make  in  all  kinds  of  wooden 
buildings,  utenfils,  and  furniture,  as  nothing  but  metal  orftonecan 
efcape  their  deftrudlive  jaws. 

The  termites,  which  have  been  taken  notice  of  by  various  tra¬ 
vellers  in  different  parts  of  the  torrid  zone,  and  called  by  the  name 
of  white  ants,  refemble  the  ants  in  their  manner  of  living,  which 
is  in  communities,  forming  extraordinary  neftsin  the  furface  of  the 
ground,  and  various  fubterraneous  palfages,  and  alfo  in  their  provi¬ 
dent  and  diligent  labour;  but  in  both  refpedls  much  furpafs  them. 
It  is  obferved,  that  the  infedl  in  it’s  perfedt  ftate  has  four  wings 
without  any  fling,  and  lhould  therefore  be  ranged  under  the  neu- 
roptcra,  and  not  under  the  aptera  of  the  Linnaean  fyftem.  The 
communitiesof  termites  confifl  of  one  male  and  one  female,  generally 
the  parents  of  all  the  reft,  and  of  three  orders  of  infedis,  apparently 
of  very  different,  though  really  of  the  fame  fpecies.  Thole  of  the 
firft  order  are  the  working  infedis,  or  labourers  ;  the  fecond  com¬ 
prehends  the  fighting  injects,  or  foldiers,  which  do  no  labour  ;  and 
the  third  are  the  winged  ones,  or  perfedt  infedis,  which  are  male  and 
female,  and  capable  of  propagation,  but  neither  labour  nor  fight ; 
the  kings  and  queens  belong  to  this  order,  and  within  a  few  weeks 
after  they  are  eledfed  and  elevated  to  this  rank,  they  migrate,  and 
either  eftablilh  new  kingdoms,  or  perifli  within  a  day  or  two.  The 
largeft  fpecies,  called  termes  bellicofus,  is  the  beft  known  on  the  coaft 
of  Africa  :  it  eredls  immenfe  buildings  of  well-tempered  earth  or 
clay,  which  are  conftrudled  with  fignal  ingenuity  :  ' it  does  infinite 
mifehief  in  one  refpedl,  and  in  another  it  is  peculiarly  important 
and  ufeful,  by  deftroying  thofe  vegetable  or  animal  fubftances  which 
incumber  the  earth,  and  are  noxious  on  account  of  their  putridity. 
The  buildings  which  thefe  injects  eredl,  are  in  the  general  form 
like  fugar-loaves,  and  about  ten  or  twelve  feet  high  ;  and  confifl  of 
an  exterior  part,  which  is  large  and  ftrong  ;  and  an  interior,  which 
is  the  habitable  part, divided  into  many  apartments  for  the  refidence 
of  the  king  and  queen,  the  nurfingof  their  progeny,  the  accommo¬ 
dation  of  the  foldiers  and  labourers,  or  magazines  of  provifion. 
There  are  other  nelts  or  habitations  conftrudled  by  other  fpecies, 
which  are  in  the  form  of  turrets,  or  upright  cylinders,  and  contain 
a  number  of  cells  :  they  are  of  two  fizes,  for  the  accommodation  of 
a  larger  and  fmaller  fpecies  :  and  again  another  kind  of  neft,  which 
is  the  habitation  of  a  diftindl  fpecies  ;  this  is  generally  fpherical  or 
oval,  and  built  in  trees. 

Of  the  three  orders  above-mentioned,  thelabourers,  which  are 
about  one  fourth  of  an  inch  long,  are  the  moft  numerous;  the 
foldiers  are  about  halt  an  inch  long,  and  equal  in  bulk  to  fifteen  of 
the  labourers  ;  the  mouth  of  the  latter  is  evidently  calculated  for 
gnawing  and  holding  bodies,  whereas  that  of  the  former,  or  foldiers, 
has  it’s  jaws  fhaped  like  two  (harp  awls,  a  little  jagged,  and  as  hard 
as  a  crab’s  claws,  lo  that  they  are  incapable  of  any  thing  but  piercing 
or  wounding:  in  injects  of  the  third  order,  which  have  arrived  at 
their  perfedt  ftate,  the  head,  thorax,  and  abdomen,  are  wholly  dif¬ 
ferent  from  thefe  of  the  other  orders,  and  they  are  furnifhed  with 
four  large  brownifh  tranfparent  wings  ;  their  length  is  fix  or  feven 
tenths  of  an  inch,  and  each  is  equal  in  bulk  to  thirty  labourers  ; 
they  have  now  two  eves  which  are  vifible,  whereas  if  they  had  them 
before  they  a  re  not  diltinguifliablc.  Thefe  infedis  are  gathered  and  eaten 
by  the  inhabitants,  and  reckoned  both  delicious  and  nourifhing  food. 
1  lie  king  and  queen  are  lodged  in  apartments,  which  are  doled  up, 
fo  that  a  paflage  remains  merely  for  the  Ingrefs  and  egrels  of  the 
labourers  and  foldiers,  but  at  which  neither  of  the  royal  pair  can 
come  out ;  and  in  the  bulinefs  of  propagation  the  abdomen  of  the 
female  extends  to  an  enormous  lize,  fo  that  an  old  queen’s  will  be 
fifteen  hundred  or  two  thoufand  times  the  bulk  of  the  reft  of  her 
body,  and  twenty  or  thirty  thoufand  times  the  bulk  of  a  labourer. 


and  by  it’s  periftaltic  motion,  are  protruded  eggs  to  the  amount  of 
fixty  in  a  minute,  or  eighty  thoufand  and  more  in  twenty-four  hours; 
the  eggs  are  removed  by  the  attendants  into  the  nurferies,  and  after 
they  are  hatched,  the  young  are  provided  with  every  thing  neceflary 
till  they  are  able  to  fhift  for  themfelves.  It  is  remarkable  of  all  the 
different  fpecies  of  termites ,  that  the  working  and  fighting  infedis 
never  expofe  themfelves  to  the  open  air;  but  either  travel  under 
ground,  or  w  ithin  fuch  frees  or  fubftances  as  they  deftroy,  or  through 
pipes  made  of  the  fame  materials  with  their  nefts.  The  termites 
which  build  in  trees,  frequently  conftrudl  their  nefts  within  the  roofs 
and  other  parts  of  houfes,  to  which  they  do  confiderable  damage, 
unlefs  foon  extirpated  ;  and  the  larger  fpecies  enter  under  the  foun¬ 
dations  of  houfes,  through  the  floors,  or  bore  through  the  pofts  of 
buildings,  making  lateral  perforations  and  cavities  as  they  proceed. 
They  are  equally  dellrudlive  when  they  get  into  a  trunk  containing 
clothes  and  other  things,  and  into  ftores,  &c.  There  is  another 
fpecies,  called  the  inarching  termites ,  which  is  much  larger,  and  feems 
to  be  lefs  frequent  than  the  other. 


INSERTION,  in  anatomy,  the  infinuation  and  clofe  conjunc¬ 
tion  of  the  veflels,  fibres,  mufcles,  or  membranes,  with  fome  other 
part.  The  infertion  of  the  bones,  &c.  is  very  curious. 

Insertion,  in  gardening,  denotes  the  inclofing  a  graft  within 
the  cleft  of  a  tree.  See  Grafting,  in  the  Syftem. 

INSINUATE,  to  make  a  paflage  for,  or  introduce  any  thing 
gently.  In  a  figurative  fenfe,  to  gain  upon  the  affedlions  of  another 
imperceptibly,  and  by  gentle  means  ;  alfo  to  inftil  or  infufe  notions 
or  opinions  clandeftinely. 

INSINUATION  of  a  will,  among  civilians,  is  the  firft  produc¬ 
tion  of  it,  or  the  leaving  it  with  the  regifter,  in  order  to  the  procur¬ 
ing  a  probate  thereof. 

INSIPID,  or  taftelefs^that  which  has  nothing  pungent  in  it  to 
affedl  the  palate,  tongue,  &c.  and  excite  the  fenfation  of  tailing. 

1NS1TION,  in  botany,  is  the  fame  with  engrafting. 

INSOLATION,  infolatio,  in  pharmacy,  a  method  of  preparing 
certain  drugs,  &c.  by  expofing  them  to  the  rays  of  the  fun,  either 
to  dry,  maturate,  or  ftiarpen  them,  as  is  done  in  vinegar,  figs,  &c. 

INSOLVENT,  denotes  when  a  perfon  has  not  wherewithal  to 
pay  his  juft  debts, 

INSPECTOR,  a  perfon  to  whom  the  care  and  condudt  of  any 
work  is  committed.  An  overfeer. 

INSPIRATION,  among  divines,  implies  the  conveying  certain 
extraordinary  and  fupernatural  notices  or  motions  into  the  foul. 

In  difeourfing  upon  the  argument  concerning  the  infpiration  of 
the  feripture,  the  learned  Du  Pin  alledges  the  teftimonyof  the  Jews, 
the  authority  of  our  Saviour  and  his  apoftles,  and  the  univerfalcon- 
fent  of  the  chriftian  church. 

x.  It  cannot  be  in  the  leaft  doubted,  but  that  the  ancient  Jews 
were  thoroughly  perfuaded  that  the  books  in  their  canon  were  writ¬ 
ten  by  prophets  divinely  infpired ;  they  looked  upon  the  law  of 
Mofes  as  the  law  of  God  himfelf ;  and  on  the  pentateuch  as  the 
foundation  of  their  religion  :  they  had  even  the  evidence  of  their 
fenfes,  that  Mofes  was  Tent  by  God,  that  he  converted  familiarly 
with  him,  and  was  affifted  by  him  in  an  extraordinary  manner ;  wit- 
nefsthe  many  miracles  which  God  wrought  by  him,  and  his  divine 
providence  and  protection  being  vouchfafed  to  him  in  an  unufual 
manner  ;  fo  that,  upon  the  whole,  they  had  all  imaginable  evidence, 
that  the  laws  and  hiftorical  narrations  of  Mofes  were  all  of  them 
penned  by  infpiration  from  heaven.  As  to  the  other  canonical  books 
collected  by  Ezra,  it  cannot  be  queftioned,  with  any  colour  of  rea- 
fon,  but  that  Ezra,  in  drawing  up  his  jeanon,  and  facred  books, 
made  choice  of  thofe  which  had  the  character  of  divinely  -infpired 
writings,  and  had  been  always  acknowledged  as  fuch  by  the  uni- 
verfal  content  of  tfie  Jewifh  nation  ;  and  the  fynagogue  looked  uj>on 
this  canonical  fyftem  as  prophetical  and  divinely  infpired.  See  Ca¬ 
non,  and  Bible: 

2.  From  the  unexceptionable  teftimony  of  the  Jews,  M.  Du  Pin 
proceeds  to  alledge  the  authority  of  our  Saviour  and  his  apoftles.  It 
is  upon  the  evidence  of  thefe  books  that  our  Saviour  proves  himfelf 
to  be  the  Meffias,  and  by  them  that  he  confutes  the  Jews.  The 
apoftles  followed  their  mailer’s  do£lrine  in  this  as  well  as  in  all 
other  things :  thefe  books  they  made  ufe  of  to  authorize  the  gofpel 
they  preached,  and  to  prove  that  the  prophecies  concerning  the 
Meflias  were  fulfilled  in  the  perfon  of  Jefus  Chrift. 

3.  From  thefe  authorities  he  proceeds  to  the  teftimony  of  the  pri¬ 
mitive  church  :  thofe  who  were  inftrudled  by  our  Saviour  and  his 
apoftles,  had  not  only  the  fame  regard  for  the  books  of  the  Old 
Teftament  as  the  Jews  themfelves  had,  but  likewife  by  univerfal 
content  received  the  gofpels  and  apoltolical  epiftles,  as  writings  pen¬ 
ned  by  the  infpiration  o f  the  Holy  Ghoft.  The  primitive  Chriftians 
being  fully  perfuaded  of  this  truthj  received  the  apoftles’ dodtrine 
with  intire  fubmiflion,  and  looked  upon  it  as  no  other  than  the  ir.- 
ftrudlion  of  Jefus  Chrift,  and  of  God  himfelf. 

It  is  generally  allowed  that  the  New  Teftament  was  written  by  a 
fuperintendent  infpiration;  for  without  this,  the  dilcourfes  and  doc¬ 
trines  of  Chrift  could  not  have  been  faithfully  recorded  by  the  evan- 
gelifts  and  apoftles  ;  nor  could  they  have  affumed  the  authority  of 
fpeaking  the  words  of  Chrift,  and  evinced  this  authority  by  the 
adlual  exercifeof  miraculous  pow'ers  :  and,  befides,  the  facred  wri¬ 
tings  bear  many  obvious  internal  marks  of  their  divine  original,  in 
the  excellence  of  their  dodlrines,  the  fpirituality  and  elevation  of 
their  defign,  the  majeliy  and  fimplicitv  of  their  ftyle,  the  agreement 
of  their  various  parts,  and  their  efficacy  on  mankind;  to  which  may 
be  added,  that  there  has  been  in  the  Chriftian  church,  from  it’s  ear* 
lied  ages,  a  conftant  tradition,  that  the  facred  books  were  written 
by  the  extraordinary  affiftance  of  the  Spirit,  which  rrsuft  at  leaft 
amount  to  fuperintendent  infpiration.  To  which  we  may  add,  that 
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rhe  emj.hatical  manner  in  which  our  Lord  fpeaks  of  the  agency  of 
the  Spirit  upon  them,  ind  in  which  they  themfelves  fpeak  of  their 
own  writings,  will  juffify  our  believing  that  it  was  plenary,  unlefs 
there  be  very  convincing  evidence  brought  on  the  other  lide  to  prove 
that  it  was  not. 

Inspiration,  in  phyfic,  that  part  of  refpiration  whereby  the 
air  is  drawn  into  the  lungs,  and  Hands  contradiffinguifhed  from  ex- 
fpiration.  'Litis  admiffion  of  the  air  depends  immediately  on  it’s 
elafticity,  when  the  cavity  of  the  bread  is  enlarged  by  the  elevation 
of  the  thorax  and  abdomen ,  and  particularly  by  the  motion  of  the 
diaphragm  downwards.  This  dilatation  of  the  bread;  does  not  draw 
in  the  air,  though  it  be  a  condition  abfolutely  neeeffary  to injpiration, 
but  it  is  an  a£fual  intrufion  of  the  air  into  the  lungs. 

INSTALLMENT,  (from  in  and^r//«m}  the  inHating  a  perfon 
in  any  dignity.  It  chiefly  denotes  the  induction  of  a  dean, preben¬ 
dary,  or  other  ecclefiaftic  dignitary,  into  the  poffeffionof  his  proper 
feat  in  a  cathedral  church.  This  is  fometimes  called  injlallution. 

Installment,  likewife  denotes  the  ceremony,  whereby  the 
knights  of  the  garter  are  placed  in  their  rank  in  the  chapel  of  St. 
George  at  Windfor. 

INSTANT,  fuch  a  part  of  duration,  wherein  we  perceive  no 
fucceflion,  or  w'hile  one  idea  palfes  in  the  mind.  The  fchoolmen 
diftinguifh  three  kinds  of  infants;  a  temporary,  a  natural,  and  a 
rational  injiant. 

Temporary  Instant,  a  precife  part  of  time  immediately  antece¬ 
dent  to  another,  as  the  laft  injiant  of  a  day  immediately  precedes  the 
firft  injiant  of  the  following. 

Natural  Instant,  or  a  priorityof  nature,  which  obtains  inthings 
that  are  fubordinate  in  atfting,  as  firft  and  fecond  caufes,  caufes  and 
their  effedfs. 

Rational  Instant,  a  point  which  the  underftanding  conceives  to 
have  been  before  fome  other  injiant ,  and  this  with  regard  to  the  de¬ 
terminations  of  God  Almighty  ;  but  as  there  w'as  no  real  injiant 
when  God  had  not  formed  any  determination,  this  injiant  is  called 
a  rational  injiant ,  bv  way  of  oppofition  to  an  injiant  of  time. 

INSTAURATION,  the  re-eftablifhing  a  church,  religion,  or 
the  like,  in  it’s  former  ftate. 

INSTINCT,  injlinftus,  a  natural  fagacity  with  which  animals 
are  endued,  being  in  them  fomething  analogous  to  what  reafon  is  in 
mankind.  By  virtue  of  this  injlintt  they  know  w'hat  is  beneficial  for 
them,  defend  themfelves,  and  propagate  their  fpecies. 

In  order  to  account  for  the  more  curious  and  lurprifing  operations 
of  brute  animals,  M.  Reimar  mentions  among  others,  thefe  prin¬ 
ciples,  viz.  ift.  an  internal  diftindt  perception  of  the  precife  power 
and  proper  ufe  of  their  various  bodily  organs,  together  with  an  in¬ 
nate  knowledge  of  the  qualities  of  thofe  objedls  around  them  in  which 
they  are  interefted ;  and,  2dly,  certain  innate  and  determinate  powers 
and  inclinations,  imprefted  by  the  Author  of  nature,  a  priori ,  on 
the  foul  itfelf ;  by  which  they  are  arbitrarily,  and  without  their  own 
knowledge  or  confcioufnefs,  directed  and  irrefiftibly  impelled  to  the 
performance  of  thofe  various  pperations  which  they  execute  w'ith  fuch 
unremitting  induftryand  art. 

INSTITUTES,  a  fyftem  of  laws  or  rules,  in  any  fcience. 

INSTITUTION,  in  a  general  fenfe,  the  adl  of  ordaining,  foun¬ 
ding,  or  eftablifhing,  any  thing. 

Thus  w’e  fay  Mofes  injlituted  the  ceremonies  of  the  old  law' ;  Jefus 
Chrift  inftituted  the  facraments  of  the  new 

Institution,  in  the  canon  and  common  law,  is  the  adf  of  the 
bifttop,  or  of  one  commiffioned  by  him,  whereby  a  clerk  is  inverted 
with  the  fpiritualities  of  a  redtory,  or  vicarage.  See  Presenta¬ 
tion. 

Before  the  clerk  is  injlituted ,  hemuft  fubferibe  the  thirty-nine  ar¬ 
ticles  of  religion,  in  the  prefence  of  the  ordinary,  or  his  fubftitute; 
and  this  fubfeription  muft  be  without  referve,  exception,  or  quali¬ 
fication  ;  elfe  his  injlitution  is,  ipjo  fa£lo,  void  and  null,  and  the 
church  ftill  vacant. 

INSTRUMENT,  denotes  a  thing  which  is  fubfervient  to  a 
cause  for  producing  it’s  effect. 

A  common  cafe  of  mathematical  injlruments  contains  feveral  com- 
pafles,  a  fedfor,  a  fcale,  drawing  pen,  and  protradfor.  A  cafe  of 
furgeon’s  injlruments  for  the  pocket  contains  different  fized  lancets, 
Fciffars  of  feveral  kinds,  plain  and  toothed  forceps,  ftrait  and  crooked 
incifion-knives,  a  fpatula,  probes,  needles,  &c.  See  Plates  128,  129. 

Instrument,  in  law,  fignifies  fome  public  act,  or  authentic 
deed,  by  means  w'hereof  any  truth  is  made  apparent,  or  any  right 
or  title  eftablifhed,  in  a  court  of  juftice. 

INSULATE,  or  Insulated,  a  term  applied  to  a  column,  or 
other  edifice,  which  Hands  alone,  or  free  and  detached  from  any 
contiguous  wail,  &c.  like  an  ifland  in  thefea  ;  whence  the  denomi¬ 
nation  is  apparently  derived. 

Insulated,  in  eledlricity,  is  applied  to  bodies  fupported  by 
electrics  or  non-conductors  ;  fo  that  their  communication 
with  the  earth,  by  conducing  fubftances,  is  interrupted. 

INSURANCE,  or  Assurance,  in  law,  a  contradl  or  agree¬ 
ment  whereby  one  or  more  perfons,  called  infurers,  &c.  oblige 
themfelves  to  anfwer  for  the  lofsof  goods,  &c.  fpecified  in  the  po¬ 
licy  of  ajjurance  fubferibed  by  them,  in  confideration  of  a  premium, 
of  a  ftipulated  fum  per  cent,  paid  by  the  proprietors  of  the  things 
infured.  The  principal  fire  offices  are  the  Union, the  W eltminfter, 
the  Royal  Exchange,  the  London,  the  Sun,  the  Phoenix,  the  Hand- 
in-hand,  and  that  called  the  Friendly  Society. 

When  the  fum  infured  is  high,  there  is  a  higher  premium  per 
cent,  demanded  ;  and  money,  papers,  jewels,  pictures,  and  gun-pow¬ 
der,  are  not  comprehended.  If  a  fubjedt  be  wrong  deferibed,  in 
order  that  it  may  be  infured  at  a  lower  premium,  the  policy  is  void. 
The  benefit  of  a  policy  is  transferred,  by  indorlement,  to  the  xepre- 
fentatives  of  the  perion  in  w'hofe  favour  it  w'as  made  ;  and  it  may  be 
transferred  to  other  houfes  when  tiie  infured  changes  his  habitation. 
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injur  an  ce  be  made  on  the  fame  fubje&in  different  offices,  it  muft 
be  fpecified,  by  indorsement,  on  the  policy  ;  and,  in  cafe  of  lofs,  the 
offices  pay  proportionally.  The  infurers  pay  all  expcnces  in  attemp¬ 
ting  to  extinguifn  fire,  or  fave  goods,  though  not  fuccefsful.  If  the 
value  of  a  fubjedf  be  infured  in  part,  and  damage  be  fuftained,  the 
infurers  pay  the  wffiole,  if  it  does  not  exceed  the  fum  infured., 

The  Royal-exchange  injurance ,  on  a  brick  or  Hone  building,  in¬ 
jures  any  fum  not  exceeding  200/.  at  5s.  per  ann.  and  any  larger 
uim  not  exceeding  1000/.  after  the  rate  of  2s.  bd.  percent,  per  ann. 
Above  joooA  and  not  exceeding  2000/.  at  3  s.  per  cent.  'Above 
2000/.  and  not  exceeding  3000/.  at  4.*.  per  cent.  On  goods  and 
merchandize,  the  property  of  the  allured,  within  any  brick  or  Hone 
building,  or  on  the  goods  and  building  together,  this  office  infures 
any  fum  not  exceeding  300/.  for  ys.  bd.  per  ann.  and  larger  fums 
a, ter  the  rates  above-mentioned:  buttimberorplaifter-buildings,  or 
goods  or  merchandize  therein,  pay  8r.  per  ann.  for  200/.  and  after 
the  rate  of  qr.  per  cent,  for  any  greater  fum  not  exceeding  1000/. 
and  5r.  percent,  for  all  injurances  above  1000/.  and  not  exceeding 
2ooW.  On  a  timber  or  plaifter-building  with  goods  and  merchan¬ 
dize  together,  any  fum  not  exceeding  300/.  may  be  infured  for  I2r. 
per  ann.Nnd  larger  (urns  at  the  above  rates.  The  goods  belonging 
to  hazardous  trades,  as  diftillers,  chemifts,  apothecaries,  colour- 
men,  tallow-Fhandlers,  oil-men,  inn-holders,  &c.  depofited  in  brick 
houfes,  pay  8r.  per  ann.  for  infuring  200/.  and  after  the  rate  of  4 s. 
per  cent,  for  any  greater  fum  not  exceeding  1000/;  and  above  1000/. 
and  not  exceeding  2000/.  5*.  per  cent,  but  when  the  houfes  and 
goods  are  put  together,  the  price  of  injurance  is  4 s.  per  cent,  per  ann. 
without  any  other  charge  except  the  policies,  and  new  duty  of  ir.  6d. 
percent.  ' 


The  London  injurant*  has  the  following  annual  premiums : 


Sums  aflbred. 

Common  inlur. 

Hazardous  mfu. 

Double  hazardous 
infurancis. 

Any  fum 

Vot  exceeding  zoot. 

rom  200/.  to  1000/. 
From  1 000/.  to  2000/. 
from  2000 /.  to  3000/ 

4*.  per  annum. 

2 r.  per  cent.  "n 

2r.  6d.  per  cent  >  g 
4-f.  per  cent.  J  p 

6s.  per  annum. 

31.  per  cent,  j  IS 
45.  (per  cent.  >  g 
6s.  per  cent.  J  p 

lor.  per  annum. 

5-s.  per  cent.  'I 

7 s.  6d.  p.  cent.  >  p 
ys.  6d  p.  cent.  J  ? 

I  he  Hand-in-hand  office,  eredted  in  1696,  and  enrolled  in  chan¬ 
cery  in  1698,  infures  for  feven  years  at  lor.  depofit,  and  2 s.  pre¬ 
mium  per  cent,  on  brick  and  Hone,  and  double  that  fum  fortimber- 
houfes,  the  fum  not  exceeding  1500/.  And  for  any  fum  from  1500/. 
to  2000/.  4 s.  per  cent  on  brick  or  ftone,  and  double  on  timber- 
houles,  for  any  term  of  years  not  exceeding  feven.  But  a  fum  ex¬ 
ceeding  2000/.  is  not  to  be  infured  on  any  building,  without  the 
approbation  of  a  general  court  ;  and  the  office  infures  only  three 
fourths  of  the  value  of  each  houfe.  To  this  office  belong  thirty 
firemen.  6  1 

T  he  Sun  and  Phoenix  fire-offices,  befides  the  new  duty  and  8 s.  bd. 
for  the  policy  and  mark,  have  the  following  annual  premiums  : 

Sums  infured. 

Common  infur. 

Hazardous  infur. 

Double  hazardous 
infurances. 

ADy  fum 

Not  exceeding  200/. 
From  200/.  to  1000/. 
From  1000/.  to  -200 ol. 
From  2000/.  to  3000 /. 

41.  per  annum. 

2 S.  per  cent.  ")  ’<? 

2 s.  6d.  per  cent,  i  p 
31.  6 d.  per  cent.  J  § 

6s.  per  annum. 

3*  per  cent.  ")  T! 
4s.  per  cent.  >  g 

5-r.  per  cent.  J  p 

ioj.  per  annum. 

5 s.  per  cent.  "J  7? 

7 s.  6d.  p.  cent.  >  w 
ys.  6 d.  p.  cent.  J  p 

The  Friendly  Society  Injurance,  eredted  in  1714,  has  fome  very 
extraordinary  regulations,  the  principal  of  which  is,  that  every  one 
of  the  infured  becomes  a  member  of  this  focicty  ;  and  when  any  lofs 
happens,  contributes  in  proportion  to  the  fum  he  has  infured,  to 
make  good  the  damage  ;  on  which  account  he  pays  only  ij.  cjd. 
percent,  per  ann.  premium  ;  but  what  is  unexpended  of  the  6s.  8  d. 
is  returned  to  the  party  infured  at  the  end  of  feven  years.  By  an  act 
22 Geo.  III.  a  duty  of  is.  6d.  per  ann.  is  laid  upon  every  100/. 
property  infured  from  fire,  which  duty  is  to  be  paid  at  the  office  at 
the  taking  out  of  the  policy. 

We  have  injurances  againft  hjfes  at  Jea,  alfo  for  lives ,  in  virtue  of 
which,  when  the  perfon  infured  dies,  a  fum  of  money  becomes  pay¬ 
able  to  the  perfon  on  whofe  behalf  the  policy  of  injurance  wasgranted. 
The  principal  iijurance  offices  of  tTiis  kind,  are  thofe  of  the  Amicable 
Society  for  a  Perpetual  Ajjurance,  kept  in  Serjeant’s  inn,  Fleet-ftreet, 
London;  and  the  Equitable  jurance- office,  near  Black-friars 
bridge.  See  Assurance. 

In  the  office  kept  in  Serjeant’s  inn,  Fleet-ftreet,  after  paying  the 
charges  of  the  policy,  and  ior.  entrance-money,  each  perfon  pays 
5/.  per  annum,  by  quarterly  payments,  and  from  thefe  payments, 
the  dividends,  which  ufually  amount  to  100/.  and  upwards,  are  to 
arife.  All  perfons  admitted  are  to  be  between  the  ages  of  12  and 
45,  and  in  a  good  ftate  of  health.  Any  perfon  is  allowed  to  have 
two  or  three  injurances  or  numbers  on  the  fame  life,  whereby  fuch 
perfon  will  be  intitled  to  a  claim  on  each  number  fo  infured  ;  and 
every  claimant  is  impowered  to  put  in  a  new  life,  in  the  room  of 
one  deceafed,  within  twelve  calendar  months  next  after  the  end  of 
the  current  year.  By  becoming  members  of  this  fociety,  clergymen, 
phyficians,  lawyers,  tradefmen,  and  all  whofe  income  ceafes  at  the 
time  of  their  deaths,  may,  in  all  probability,  leave  to  their  families, 
a  claim  of  not  lefs  than  100/.  for  every  5/.  annually  paid  in.  For 
Policy  of  Injurance,  in  commerce,  fee  Commercial  Law. 

lNTACTAE,  right  lines  to  which  curves  continually  approach, 
and  yet  can  never  meet  with  them.  See  Asymptotes. 

INTEGER,  in  arithmetic,  a  whole  number,  in  contradiftinc- 
tion  to  a  fraction. 

INTEGRAL,  or  Integrant,  in philofophy, appellations  given 
to  parts  of  bodies  which  are  of  a  (imilar  nature  with  the  wdiole  : 
thus  filings  of  iron  have  the  fame  nature  and  properties  as  bars  of 
iron.  Bodies  may  be  reduced  into  their  integrant  parts  by  triturc  or 
grinding,  limationor  filing,  folution,  amalgamation,  &c. 

Thus  alfo  the  arms,  legs,  &c.  are  iptegnd  parts  ;  body  and  foul 
effencial  parts  ol  a  man. 

Integral, 


\ 
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Integral  calculus,  in  the  new  analvfis,  is  the  counterpart  to 

the. differential  calculus.  „  ,  .-n- 

INTEGR  ANT  parts,  in  philofophy.  1  hechermfts  difbnguilh, 

i.r  their  refohnions  of  bodies,  between  the  dividing  and  revolving 
t  herjT  into  integrant  parrs  like  thefe,  and  what  they  call  conftttuent 
parts  j I l-hat  is*  diffimilar  parts,  or  the  principles  of  thebod.es  they 

"Tn  Teguments,  in  anatomy,  denote  the  common  coverings 
which  invert. the  body  ;  as  the  cuticula,  cutis,  See. 

INTELLECT,  a  term  ufed  among  philofophers,  to  ligniry  that 

faculty  ofthe  foul  ufually  called  the  understanding. 

INTELLIGIBLE,  any  thing  capable  of  being  undcrltood,  or 

conceived,  by  the  mind.  c  ,  ... 

The  intelligible ,  or  intellectual  world,  is  the  idea  of  the  world  in 
the  divine  mind,  frequently  fpoken  of  by  Mallebranche. 

INTENDANT,  one  who  has  the  conduct,  inspection,  and  ma¬ 
nagement  of  any  thing;  a  title  frequent  among  the  French. 

INTENDMENT  of  law,  the  lenfe,  intention,  or  true  mean¬ 
ing,  of  the  law.  The  judges  ought  to  judge  according  to  the  com¬ 
mon  intendment  of  the  law.  . 

Intendment  of  crimes:  in  cafes  of  treafon,  intention  proved  by 
circumftances  is  punilhablc  as  if  it  were  put  in  execution.  So  like- 
wife,  if  a  perfon  enter  the  houfe  in  the  night  time,  with  intent  to 
commit  burglary,  it  is  felony  :  and  an  affaulton  the  highway,  with 
an  intent  to  commit  burglary,  is  felony,  and  punilhable  with  tranf- 
portatiom  23  Car.  II.  c.  1.  7  Geo.  II.  c.  21. 

INTENT,  in  civil  law,  fignifies  to  begin  or  commence  an 
action,  or  procefs. 

INTENTION,  or  Intension,  in  medicine,  that  judgment, 
or  method,  of  cure,  w  hich  a  phylician  forms  tohimfelf  tromadue 
examination  ot  the  fymptoms. 

Intention,  in  phylics,  the  increafe  of  the  power,  or  energy, 
of  any  quality  ;  as  heat,  cold,  &c.  .  , 

By  which  it  Hands  oppofed  to  remission  ;  which  fignifies  it  s 
decreafe,  or  diminution. 

Intention,  in  metaphyfics,  denotes  an  exertion  of  the  intellec¬ 
tual  faculties  with  more  than  ordinary  vigour ;  when  the  mind 
with  earneftnefs  fixes  it’s  view  on  any  idea,  confiders  it  on  all  fides, 
and  will  not  be  called  off  by  any  folicitation.  The  fchoolmen  alfo 
fpeak  of  terms  of  firlt  and  fecond  intention.  Thus,  a  tree,  a  man, 
£vc.  are  terms  of firjl  intention  ;  and  the  terms  in  rhetoric,  grammar, 
&c.  as  figure,  kind,  &c.  are  terms  of  fecond  intention. 

’  INTER  canem  ktf  lupum,  in  law,  lignified  twilight ;  otherwife 
called  mock-Jhadow,  corruptly  muebjhade  ;  in  the  north,  day-light's 
gale  ;  and  by  others,  between  hawk  and  buzzard. 

INTERCALARY,  in  chronology,  an  appellation  given  to  the 
odd  day  inferted  in  leap-year  ;  which  was  fo  called  from  calo,  calare, 
to  proclaim,  it  being  proclaimed  by  the  prielts  with  a  loud  voice. 

INTERCESSOR,  a  mediator,  or  one  who  pleads  in  behalf  of 
another  ;  and  in  this  fenfe  is  peculiarly  applied  to  Chrift. 

IN TERCIDENT /«//>,  is  when,  between  two  regular  ftrokes, 
a  third  irregular  is  perceived. 

INTERCOLUMNI ATION,  in  archite&ure,  fignifies  the  fpace 
betw  een  two  columns.  See  the  plan  of fig.  40,  in  Plate  159. 

Vitruvius  calls  it  intercolumnium  ;  which,  according  to  that  author, 
is  of  five  kinds ;  viz.  picaoflyle,  A,  one  diameter  and  a  half ;  Jiflyle, 
B,  two  diameters ;  eujlyle,  C,  two  and  a  quarter  diameters;  which 
is  the  moll  graceful ;  diajiyle,  D,  three  diameters  ;  and  araoflyle, 
E,  four  diameters.  The  intercolumniation ,  or  fpace  between  the 
columns  to  the  arcade  F,  is  feven  and  a  half  diameters  :  and  the 
intercolumniatibn ,  wherein  there  is  a  fpace,  G,  of  only  one  half  a 
diameter,  is  called  coupling  columns. 

Some  authors  have  laid  down  the  following  proportions  for  the 
inter  calumniations,  at  a  medium,  viz.  in  the  Tulcan  order,  it  mail 
be  equal  to  four  diameters  of  the  column  below ;  in  the  Doric,  to 
three;  in  the  Ionic,  to  two;  in  the  Corinthian,  to  two  and  a  quar¬ 
ter  ;  and  in  the  Compofite,  to  one  and  an  half. 

INTERCOMMONING,  is  when  the  commons  of  two  manors 
lie  together,  and  the  inhabitants  of  both  have,  time  out  of  mind, 
caufcd  their  cattle  to  feed  promifcuoufly  in  each. 

INTERCOSTAL,  in  anatomy,  any  thing  between  the  ribs. 

The  intcrcojlal  mufcles  are  thin,  flefliy  plates,  tw'o  between  each 
two  ribs,  one  external,  and  the  other  internal.  See  Plate  148,  fig.  1. 
N°43,  fig.  2,  N°  27.  The  intercojlul  nerves  are  branches  of  the 
fifth  and  lixth  pair  ;  the  intercojtal  arteries  are  branches  of  the  two 
iubclavians,  and  the  intcrcojlal  veins  arife  from  the  vena  azygos. 

INTERDICT,  an  ecclefiaftical  cenfure,  by  which  the  church 
of  Rome  forbids  the  performance  of  divine  fervice  in  a  kingdom, 
province,  town,  &c.  This  cenfure  has  been  frequently  executed 
in  France,  Italy,  and  Germany  ;  and  in  the  year  1170,  pope  Alex¬ 
ander  III.  put  all  England  under  an  interdict,  forbidding  the  clergy 
to  perform  any  part  of  divine  fervice,  except  baptizing, of  infants, 
taking  confeffions,  and  giving  abfolution  to  dying  penitents. 

INTERDICTION  of  fire  and  water,  in  antiquity,  a  fentence 
pronounced  againlt  fuch  as  were  for  fome  crime  to  be  banilhed. 
By  thus  giving  order  that  no  body  lhould  receive  them,  but  deny 
them  fire  and  water,  they  were  condemned  to  civil  death,  and  this 
was  called  legkimum  exilium. 

IN  1  EREST,  a  fum  of  money,  reckoned  for  the  loan  and  for¬ 
bearance  of  fome  other  fum,  lent  for,  or  due  at,  a  certain  time, 
according  to  fome  certain  rate.  In  relpedt  hereof,  the  fum  lent, 
or  forborne,  is  called  the  principal,  becaufe  it  is  the  fum  that  pro¬ 
creates  the  interefl,  or  from  which  the  interefl  is  reckoned. 

As  to  the  rate  of  legal  intcrejl  in  this  country,  it  has  varied  and 
decrcafed  for  200  years  palt,  according  as  the  quantity  of  fpecie  in 
the  kingdom  has  increafed  by  acccflions  of  trade,  the  introd  Ction 
of  paper  credit,  and  ortier  circumttances.  Confult  our  Syftem  of 
Arithmetic,  p.  194. 


A  Table  of  Simple  Interefl,  from  Mr.  Bettesworth’i  New 
Tables  of  Interejl. 

The  interefl  of  one  pound  for  a  number  of  years. 

TheUfeof  Interejl 
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Tables. 

When  the  in¬ 
terefl  of  any  fum 
of  money  is  re¬ 
quired  for  any 
number  of  days, 
look  in  the  tables 
for  the  number  of 
days,  and  even 
with  thatnumber, 
under  the  given 
rate  of  '  interefl, 
will  be  found  the 
interefl  ot  l /.  for 
that  time,  and  at 
that  rate  ;  which 
interefl,  lo  found, 
being  multiplied 
by  the  principal 
fum,  the  product 
anfwers  the  quef- 
tion. 

Example. 
What  is  the  in¬ 
terefl  of  462/.  for 
85  days,  at  5  per 
cent,  per  annum  ? 

In  the  table, 
even  with  85  days, 
and  under  5  per 
cent,  you  find  the 
interefl  of  1/.  to  be 
.0116,438. 

Which  multiplied  by  the  principal  462,  the  product  will  be  5/. 
7 f.  -fl.  See  Betteswortii’s  Tables. 

N.  B.  If  the  principal  fums  contain'  (hillings  and  pence,  you 
mult  reduce  them  into  decimal  parts,  and  multiply  accordingly. 

When  the  interefl  of  any  fum  is  required  for  a  number  of  years 
and  days  together,  as  it  frequently  happens  upon  paying  off  a  bond 
or  mortgage,  add  the  interefl  of  one  pound  for  the  years  at  the  end 
of  the  tables,  to  the  interefl  of  one  pound  for  the  odd  days  ; 
multiply  that  by  the  principal  fum,  and  the  product  will  be  found 
to  anfwer  the  queftion.  See  BETTES  WORTH’S  New  Tables 
of  Interefl. 

The  following  Table  is  very  compendious ;  and  fhews  the  ink- 
refl  of  any  fum  of  money  from  a  million  to  a  pound,  for  any  num¬ 
ber  of  days,  at  any  rate  of  interefl. 
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Multiplythe  fum  by  the  number  of  days,  and  the  product  thereof 
by  the  rate  of  interefl  per  cent,  then  cut  off  the  two  laft  figures  to  the 
right  hand,  and  enter  the  table  with  what  remains  to  the  left ;  againfl 
which  numbers  colle&cd,  you  have  the  interefl  for  the  given  fum. 

Example. 

What  is  the  interefl  of  100/.  at  5  per  cent,  for  365  days  ? 

N°  of  days  365  f  Then  in  the  table  £.  s.  d.  q. 

Mult,  by  100  \  againfl  1000  is  -  2  14  9  2.14 

Product  36500  800  -  -  2  3  10  o.x  1 

Mult,  by  -  5  rate  per  c.  20  -  -  o  1  1  0.60 

5  -  -  003 


1825)00 


MS 


1825  anf.  5  00  0.00 

the  ii  .erefl  required. 

For  the  method  of  calculating  annuities,  fee  Annuities. 
Interest,  compound,  arifes  from  the  principal  and  it’s  interefl 

,  put 


I  N  T 


I  N  T 


[1233 


pur  together,  as  that  interejl  becomes  due.  To  find  this,  it  is  ne- 
ceffary  to  find  the  new  .principal,  which  is  ftil!  created  by  the  in- 
creafe  of  the  growing  money,  at  the  feveral  times  when  the  payments 
of  interejl  were  due.  Refer  to  Syftem  of  Arithmetic,  p.  194. 

Interest,  interefije ,  in  law,  is  commonly  taken  for  a  chattel 
real,  as  a  leafe  for  years,  &c.  and  more  particularly  for  a  future 
term  ;  in  which  cafe  it  is  faid,  in  pleading,  that  one  is  poffeffed  de 
interejje  termini :  therefore  an  eftate  in  lands  is  better  than  a  right  or 
interejl  in  them.  But  in  legal  underftanding,  an  interejl  extends  to 
eftates,  rights,  and  titles,  that  a  man  hath  in  or  out  of  lands,  &c. 
fo  as  by  grant  of  his  whole  interejl  in  fuch  land,  a  reverlion  therein, 
a*  well  as  poffeflion,  fhall  pafs. 

Interest  in  legacies.  In  cafe  of  a  vefied  legacy;  due  immedi¬ 
ately,  and  charged  on  land  or  money  in  the  funds;  which  yield  an 
immediate  profit,  intereji  fhall  be  payable  thereon  from  the  tefta- 
tor’s  death  ;  but  if  charged  only  on  the  perfonal  eftate,  which  can¬ 
not  be  immediately  got  in,  it  fhall  carry  interejl  only  from  the  end 
of  the  year,  after  the  death  of  the  teftator.  If  a  legacy  be  devifed, 
and  no  certain  time  of  payment  mentioned,  and  the  legatee  be  an 
infant,  he  fhall  have  interejl  for  the  legacy  from  the  expiration  of 
one  year  after  the  teftator’s  death  ;  but  if  the  legatee  be  of  full  age, 
he  fhall  have  no  interejl  but  from  the  time  of  the  demand  of  the 
legacy.  Where  a  legacy  is  payable  at  a  day  certain,  it  mult  be 
paid  with  interejl  from  that  day. 

INTERFERE,  in  the  manege.  A  horfe  interjeres,  when  the 
fide  of  one  of  his  fhoes  ftrikes  againft  and  hurts  one  of  the  fetlocks. 
INTERJECTION,  in  grammar.  Refer  to  the  Syftem. 
INTERLINEATION,  fomething  inferted  between  two  lines. 
INTERLOCUTORY  judgments ,  are  properly  thofe  incomplete 
judgments  whereby  the  right  of  the  plaintiff  is  eftablifhed,  but  the 
quantum  of  damages  fuftained  by  him  is  not  afeertained,  which  is 
the  province  of  a  jury.  In  fuch  a  cafe  a  writ  of  inquiry  iffues  to 
the  fheriff,  who  fummons  a  jury,  inquires  of  the  damages,  and 
returns  to  the  court  the  inquifition  fo  taken,  whereupon  the  plain¬ 
tiff’s  attorney  taxes  cofts,  and  figns  final  judgment. 

INTERLOCUTORY  order,  in  law,  an  order  that  does  not 
decide  the  caufe,  but  only  fome  matter  incident  thereto,  which 
happens  between  the  beginning  and  end  of  a  caufe  ;  as  when  in 
chancery  or  exchequer,  the  plaintiff  obtains  an  order  for  an  injunc¬ 
tion  until  the  hearing  of  the  caufe  ;  which  order,  not  being  final, 
is  called  interlocutory.  » 

INTERLOPE,  to  infcude,  intermeddle,  interfere,  &c.  without 
right.  In  Commerce,  toforeftall,  &c. 

INTERLOPERS,  are  properly  thofe  who,  without  due  autho¬ 
rity,  hinder  the  trade  of  a  company  or  corporation  lawfully  eftab¬ 
lifhed,  by  dealing  in  the  fame  way. 

INTERLUCA'I  ION,  the  thinning  of  a  wood,  or  letting  in 
light  between,  by  lopping  or  cutting  away  boughs. 

INTERLUDE,  an  entertainment  exhibited  on  the  theatre  be¬ 
tween  the  play  and  farce,  to  amufe  the  fpe&ators  while  the  adtors 
fhift  their  drefs,  or  to  give  time  for  changing  the  feenes  and  deco¬ 
rations.  Alfo  between  the  adts  of  the  play. 

Interludes ,  among  us,  are  generally  fongs,  dances,  feats  of  activity, 
concerts  of  mufic,  &c.  Ariftotle  and  Horace  give  it  for  a  rule,  that 
interludes  fhould  confift  of  fongs,  founded  on  the  principal  parts  of 
the  drama. 

INTERMEDIATE,  generally  denotes  the  fpaceof  time  elapfed 
from  any  certain  point  to  any  other. 

Intermediate  fubltances,  in  chemiftry,  are  thofe  ufed  for  uniting 
other  fubftances. 

INTERMEWING,  in  falconry,  is  a  hawk’s  mewing,  from  the 
firft  change  of  her  coat,  till  fhe  turns  white. 

INTERMITTENT,  a  thing  which  ceafes  it’s  adfion  for  fome 
time;  which  time  is  called  the  interval.  A  fever  or  pulfe  which 
goes  off.  and  foon  returns  again,  is  called  intermittent. 

INTEROSSiEI  manus,  the  mufcles  which  move  the  fingers  : 
thus  called  from  their  fituation,  as  being  contained  between  the 
fpaces  of  the  bone’s  of  the  metacarpus.  Some  reckon  fix  of  them, 
and  others  eight.  The  internal  interojfiai  ferve  to  bring  the  fingers 
to  the  thumb  :  the  interojj'cei  externi  ierve  to  draw  the  fingers  from 
the  thumb.  See  Plate  148,  fig.  6,  N°  23,  fig.  7,  N°  9,  50. 

Interossei  pedis,  the  mufcles  which  move  the  toes  ;  in  num¬ 
ber,  ufe,  origin,  and  infertion,  they  anfwer  exadlly  to  thofe  of  the 
hand. 

INTEROSSEOUS  arteries ,  are  two  arteries,  derived  from  the 
cubital  artery,  where  in  it’s  courfe  between  the  heads  of  the  radius 
and  ulna  it  reaches  the  interosseous  ligament :  they  are  the  in¬ 
ternal  and  external. 

Interosseous  ligaments  in  the  fore-arm,  are  fixed  by  one  edge 
along  the  fharp  angle  of  each  ulna,  and  by  the  other  along  that  of 
the  radius. 

INTERPOLATION,  a  term  ufed  by  critics  in  fpeaking  of  an¬ 
cient  writings  and  manufcripts,  in  which  fome  fpurious  additions  or 
alterations  have  been  fince  made. 

Interpolation,  in  algebra,  is  ufed  for  the  finding  an  interme¬ 
diate  term  of  a  feries,  it’s  place  in  the  feries  being  giyen.  This  is 
alfo  called  intercalation. 

INTERPOSITION ,  the  fituation  of  a  body  between  two  others, 
fo  as  to  hide  them,  or  prevent  their  aftion. 

Theeclipfe  of  the  fumsoccalioned  by  a n  interpojition  of  the  moon 
between  the  fun  and  us  ;  and  that  of  the  moon  by  the  interpojition  of 
the  earth  between  the  fun  and  moon. 

INTERPRETER,  a  perfon  who  explains  the  thoughts,  words, 
or  writings,  of  fome  other,  which  before  were  unintelligible, 

I  he  Romaniils  contend,  that  it  belongs  abfolutely  to  the  church 
to  interpret  feripture  ;  adding,  that  where  fhc  is  filent,  reafon  may 
be  conlulted  ;  but,  where  fhe  fpeaks,  reafon  is  to  be  difregarcled. 
The  Proteftants  generally  allow  reafon  to  be  the  fovereign  judge,  or 
No.  103.  Vol.  II.  1 


interpreter,  though  fome  among  them  have  a  ftrong  regard  to  fvnods, 
and  others  to  the  authority  of  the  primitive  fathers.  Laftly,  others 
have  recourfe  to  the  fpirit  within  every  perfon  to  interpret  for  them  • 
which  is  what  Bochart  calls  onro'ieil'i;  th  7rvsu(j.arof. 

IN  I  ERREGNUM,  the  time  during  which  a  throne  is  vacant, 
or  a  kingdom  without  a  head. 

In  hereditary  kingdoms,  as  England,  there  are  properly  no  inter¬ 
regnums.  In  elective  kingdoms,  the  interregnums  are  extremely  liable 
to  factions  and  diforders.  In  Germany,  the.  emperors  have  loll  the 
greatefl  part  of  their  dominions  during  the  interregnums. 

INTERREX,  a  magiftrate  who  governs  during  an  interregnum, 
or  in  the  interval  between  the  death  of  a  monarch,  and  the  ele&ion 
or  inauguration  of  his  fucccffor. 

1  his  magi  (Irate  was  eftablifhed  in  Old  Rome,  and  was  almoft  as 
ancient  as  the  city  itfelf.  After  the  death  of  Romulus  there  was 
an  interregnum  of  a  year,  during  which  the  fenafors  were  each  in¬ 
tern- x  in  their  turn,  five  days  apiece. 

T'he  patricians  alone  had  the  right  of  eledling  an  interrex.  This 
office  fell  with  the  republic,  when  the  emperors  made  themfelves 
mailers  of  every  thiiw. 

INTERRMENT^  the  ad  of  interring ,  i.  e.  burying,  or  laying  a 
deceafed  perfon  in  the  ground.  See  Burial. 

T  he  excommunicated  are  not  to  be  interred  in  holy,  i.  e.  in  con- 
fecrated  ground.  1  he  ancients  did  not  interr  their  dead  ;  they 
burnt  them,  as  the  Indians  do  at  this  day.  See  Burning. 

1  he  Abyffinians,  in  lieu  of  interring  their  dead,  fhut  them  up  in 
the  bodies  of  trees,  dug  hollow  for  this  purpofe. 

Gardeners  alfo  interr,  or  earth  up,  celery,  endive,  and  lettuce, 
to  blanch,  or  whiten,  and  make  them  the  tenderer. 

IN  TERROGATE,  a  judiciary  a£f,  performed  by  a  judge,  or 
commiffioner,  deputed  to  examine  or  queflion  a  party  ;  who  firff 
gives  his  oath,  that  he  will  anfwer  truly  to  every  thing  he  is  inter¬ 
rogated  upon. 

IN  FERROGATION,  erotejis ,  a  figure  of  rhetoric,  in  which 
the  paffion  of  the  fpeaker  introduces  a  thing  by  way  of  queftion,  to 
make  it’s  truth  more  confpicuous.  See  Erotesis. 

INTERROGATORIES,  in  law,  are  queftions  w’ritten  down, 
and  demanded  of  the  w'itneffes  examined  in  a  caufe,  more  efpecially 
in  the  court  of  chaocery. 

Thefe  interrogatories  mufl  relate  only  to  the  neceffary  point,  and 
be  either  drawn  up  or  perufed,  and  alfo  figned  bycounfel:  but  cate 
mult  be  taken  that  they  are  not  calculated  to  lead  a  perfon  in  what  he 
has  to  fay,  by  putting  words  into  his  mouth,  as,  “  Did  you  not 
fee  fuch  a  thing  done  r”  The  depofitions  taken  upon  fuch  interroga¬ 
tories  will  be  fuppreffed-;  for  they  ought  not  to  lean  to  one  fide  more 
than  another,  and  therefore  fhould  be  expreffed  after  this  manner; 
“  Did  you  fee,  or  not  fee  ?”  The  examiners,  and  alfo  the  corn- 
mifiioners  who  examine  the  w'itneffes  produced  on  interrogatories , 
muft  examine  only  one  interrogatory  at  a  time,  and  not  afk  any  idle 
queftions,  or  fet  down  impertinent  anfwers. 

INTERRUPTION,  in  matters  of  proportion,  denotes  the  fame 
with  disjunction. 

It  is  noted  thus  (:  :),  and  fignifics  the  breaking  off  of  the  ratio 
in  the  middle  of  four  disjunct  or  diferete  proportionals:  as  A  :  B 
:  ;  C  :  D  ;  that  is,  as  A  is  to  B  fo  is  C  to  D.  See  Ratio,  Pro¬ 
portion,  &c. 

Interruption  is  alfo  a  figure  in  rhetoric,  wherein  a  perfon 
breaks  off  his  difeourfe  fuddenly,  to  Ihew  fome  paffion. 

INTERSCENDENT,  in  algebra,  is  applied  to  quantities,  when 
the  exponents  of  their  powers  areradical  quantities.  Thus  Z  V^2, 

z  V  m,  &c.  are  interjeendent  quantities.  See  the  article  Function. 

INTERSECTION,  in  mathematics,  the  cutting  of  one  line, 
or  plane,  by  another ;  or  the  point  or  line  whereia  two  lines*  or 
two  planes,  cut  each  other. 

The  mutual  interjection  of  two  planes  is  a  right  line.  The  center 
of  a  circle  is  in  the  interjection  of  two  diameters.  The  central  point 
of  a  regular  or  irregular  figure  of  four  fides,  is  the  point  of  inter¬ 
jection  of  the  two  diagonals. 

The  equinoxes  happen  when  the  fun  is  in  the  interjections  of  the 
equator  and  ecliptic. 

INTERVAL,  the  diftanee  or  fpace  between  two  extremes, 
either  in  time  or  place.  In  mufic,  the  difference  between  two 
founds. 

INTESTATE,  in  law,  a  perfon  that  dies  without  making  a 
will  ;  in  which  cafe,  a  diftribution  of  his  perfonal  eftate,  after  his 
debts  and  funeral  charges  are  paid,  is  to  be  made  among  the  wife 
and  children  of  the  deceafed,  or,  for  want  of  fuch,  among  the  next 
of  kin.  Such  an  heir  is  called  ab  intejlato. 

INTESTIN  in  the  Linnaean  fyftem,  a  genus  of  fimple  naked 
worms  without  lir.bs  :  fome  are  pierced  with  a  lateral  hole  or  a  kind 
of  pore  ;  and  others  are  imperforated,  and  have  no  lateral  pore. 

INTESTINES,  in  anatomy,  long,  cylindrical,  hollow,  and 
membranaceous  bodies  ;  or  rather,  one  fuch  continued  body,  or 
tube,  reaching  from  the  ftomach  to  the  anus.  They  have  all  of 
them,  in  common,  a  kind  of  vermicular  motion,  which,  beginning 
at  the  ftomach,  is  propagated  downwards,  and  is  called  the  perijlal- 
tic  motion.  To  facilitate  that,  they  are  generally  lubricated  with  a 
great  deal  of  fat,  efpecially  the  thick  ones,  whofe  furface  being 
fomewhat  more  uneven,  and  the  contents  lefs  fluid  than  thofe  of  the 
fmall,  they  need  fomewhat  more  to  make  them  Hide  cafy.  See  Plait 
8°.  fig.  2,Jit.  n  n.  fig.  bjit.rij  b,c.figy,  d,  e.  See  alfo  Peristaltic. 

The  ltru£lme  and  fubftance  of  the  intejlines  are  membranaceous  ; 
being  formed,  in  every  part,  of  five  coats  or  tunics,  ihe  firft  is 
the  commonJH)af,  from  the peritonaum,  and  is  membranaceous.  1  be 
fecond  is  cellular,  and  is  called  by  late  writers,  tunica  ccllukju Ruyjchii : 
it  is  continuous  with  the  mefentcry,  and  is  to  be  diicovered  by  in¬ 
flating  it:  this  coat,  in  flat  animals,  frequently  contains  abundance 
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of  fat.  The  third  is  mufeular  ;  it  iscompofed  of  a  double  feries  of 
fibres,  in  part  longitudinal,  and  in  part  annular  ;  and  thefe  aflift  the 
motion  of  the  guts.  The  fourth  coat  is  nervous :  it  is  furnimed  with 
abundance  of  cellules,  vafcules,  and  glands,  and  is  thicker  than  the 
others :  from  this  arife  the  rugae,  and  the  valves  of  the  intejiines.  The 
fifth  is  the  villofe  coat,  which  fuftains  the  terminations  of  the  excre¬ 
tory  vefiels,  and  the  beginnings  of  the  ladteals:  hence,  when  nicely 
examined,  it  has  the  appearance  of  a  fieve  :  it  is  the  organ  of  perco¬ 
lation  of  the  chyle. 

The  intejiines  have  veffels  in  great  abundance,  running  over  every 
part  of  their  fubftance.  Their  arreries  are  from  the  meferaic  ones  ; 
the  upper  meferaic  ferving  tor  the  fmaller  intejiines,  the  lower  for  the 
larger;  and  thefe  make  a  multitude  of  very  Angular  and  furprifing 
amjiomofes.  The  veins  are  meferaics,  and  go  off  to  the  vena  portec 
and  the  liver.  The  nerves  are  fent  from  the  intercottals,  and  the 
par  vagurn.  And  betide  thefe  we  are  to  obferve  the  ladteal  veffels. 
bee  this  more  fully  explained  under  the  head  Lacteal. 

The  redtum,  it  is  to  be  obferved,  receives  blood  veffels  alfo  from 
the  hypogaltrics.  There  are  alfo,  betides  the  Brunnerian  glands  of 
the  duodenum ,  other  glands  in  the  intejiines,  called,  from  the  name  of 
the  perfon  who  difeovered  them,  glandula  Peyeri.  Thefe,  in  the 
fmall  guts,  are  ufually  little,  congregate,  and  miliary;  but  fome- 
times  they  are  tingle.  They  are  larger  as  they  are  nearer  to  the 
duodenum ,  and  fmaller  as  they  approach  towards  the  great  guts. 
Their  office  is,  to  difeharge  into  the  intejiines  a  liquor,  which  ferves 
for  the  attenuation  of  the  chyle,  and  for  the  lubricating  of  the  intef- 
tines.  In  the  larger  guts,  and  in  the  vermiform  appendage,  they  are 
Angle  and  large,  of  a  lenticular  figure  ;  and  they  are  largett  of  all  in 
the  redtum.  They  have  mouths,  out  of  which  there  is  fecreted  a 
fluid,  which  ferves  to  lubricate  the  fides  of  the  intejiines ,  and  to  foften 
the  feces,  that  they  may  be  evacuated  without  pain. 

The  ufe  of  the  fmaller  guts  is  to  promote  the  formation  of  the 
chyle,  to  perfedt  it’s  fecretions,  and  to  propel  the  remaining  feces  fo 
the  larger.  The  office  of  the  larger  guts  is  to  receive  and  colledt 
the  matter  of  the  feces,  and  at  a  proper  time  expel  it.  bee  for  fur¬ 
ther  fatisfadtion  the  article  Chyle. 

Intestines,  wounds  of  the.  As  the  modern  furgeons  have  found 
that  few  are  faved  who  have  received  any  large  wound  in  the  intef- 
tines,  and  that  in  thofe  few  who  do  recover,  the  wounded  parts  from 
the  finenefsof  the  coat  of  the  gut,  do  not  properly  unite,  but  rather 
adhere  to  the  inner  part  of  the  peritoneum,  or  to  the  omentum ,  or  to 
fume  other  of  the  intejiines;  they  rather  choofe  to  let  alone  the  ope¬ 
ration  of  the  future  of  the  gut,  and  fubftitute  a  gentler  method  of 
cure.  They  pafs  a  waxed  thread  through  a  fine  needle,  and  with 
this  they  fallen  the  wounded  part  of  the  intejline  to  the  internal  ori¬ 
fice  ot  the  wound  in  the  abdomen.  The  thread  that  in  this  cafe  hangs 
out  of  the  abdomen,  is  to  be  fo  firmly  fixed  by  the  application  of 
(licking  plaifters  to  the  wound,  that  the  intejline  cannot  recede  from 
that  part  to  which  it  was  fattened,  nor  can  it  evacuate  any  of  it’s  con¬ 
tents  into  the  cavity  of  the  abdomen.  When  this  operation  is  well 
performed,  the  intejline  eafily  adheres  to  the  internal  part  of  the  ab¬ 
domen,  and  the  patient  fuffers  infinitely  lefs  pain  and  hazard  than 
from  the  former  way  of  making  the  future.  The  fame  method  of 
cure  is  alfo  the  proper  one  for  wounds  of  the  ftomach,  when  they 
arc  within  the  reach  of  the  hand,  and  it  is  fometimes  crowned  with 
fuccefs. 

Intestines  offijh.  The  guts  in  fillies  are  very  different  in  the 
feveral  kinds  in  length,  proportion,  and  figure  ;  in  fome  filh  them- 
tejline  is  Itrait  and  Ample,  and  is  carried  diredlly  from  the  fiomach  to 
the  anus,  as  in  the  conger,  fyngnathus,  and  petromyzon ;  in  others 
it  is  only  once  returned  upward,  as  in  the  cyprini,falmons,  pearch, 
and  many  others.  In  others  it  is  varioufiy  contorted  and  revoluted, 
in  the  fame  manner  as  in  land  animals  :  we  have  inftances  of  this 
in  the  fparus,  dolphin,  mullet,  and  fword-fiffi. 

In  length  there  are  many  very  eminent  differences.  In  the  pc- 
tromyza,&c.  the  whole  intejiinal  canal  is  not  fo  long  as  the  body  of 
the  filh.  In  the  cyprini  of  many  kinds  it  is  about  the  fame  length 
•with  the  body  of  the  filh ;  and  in  others  it  is  greatly  longer,  as  in 
the  fpari,  mullets,  6cc. 

INTRANSITIVE  verbs,  in  grammar,  fuch  whofe  adtion  does 
■ot  pafs  on  an  objedt  or  fubjedt.  From  in  and  tranfire. 

INTRENCHMENT,  or  Retrenchment,  in  the  art  of  war, 
any  kind  of  work  raifed  to  cover  a  poll,  and  fortify  it  againft  an 
enemy;  fuch  as  fafeines  loaded  with  earth,  gabions,  barrels  of 
earth,  fand-bags,  and  generally  all  things  that  can  cover  the  men, 
and  ftop  the  enemy.  But  intrenchment  is  more  particularly  applica¬ 
ble  to  a  lois  bordered  with  a  parapet ;  and  a  poll  fortified  thus  is 
called  a  poll  intrenched,  or  a  ftrong  port. 

Intrcnchments  are  either  general  or  particular :  general  inlrench- 
ments  are  new  fortifications,  made  in  a  place  befieged,  to  cover  the 
fcefiegers  when  the  enemy  become  matters  of  a  lodgment  op  the  for¬ 
tification,  that  they  may  be  in  a  condition  to  difpute  the  ground 
inch  by  inch,  and  put  a  ftop  to  the  enemy’s  progrefs  in  expectation! 
of  relief. 

Particular  intrcnchments  are  fuch  as  are  made  in  thebaftions  when 
the  enemy  are  matters  of  the  breach.  Thefe  can  never  be  made  but 
in  new  full  baftions,  for  in  empty  or  hollow  ones,  thefe  can  only  be 
made  retirades.  T.  he  particular  intrenchments  are  made  feveral  ways, 
according  to  the  time  they  have  to  cover  themfelves  :  fometimes 
they  are  made  before-hand,  which  are  certainly  the  beft.  The  pa¬ 
rapets  of  fuch  intrenchments  ought  to  be  five  or  fix  feet  thick,  and 
five  feet  high,  with  a  large  and  deep  fofs,  from  whence  ought  to  run 
out  fmall  foregades  and  countermines. 

INTRIGUE,  an  affemblage  of  events  or  circumftances,  occurring 
in  an  affair,  and  perplexing  the  perfons  concerned  in  it. 

In  this  fenfe,  it  is  ufed  to  fignify  the  nodus  or  plot  of  a  play  or 
romance  ;  or  that  point  wherein  the  principal  characters  are  moll 
embarraffed,  through  the  artifice  and  oppofition  of  certain  perfons. 
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or  the  unfortunate  falling  out  of  certain  accidents  and  circum¬ 
ftances.  • 

In  tragedy,  or  an  epic  poem,  there  are  always  two  defigns;  the  firtl 
and  principal  is  that  of  the  hero  of  the  piece:  the  fccond  contains  the 
deligns  of  all  thofe  who  oppofe  him  :  thefe  oppolitc  caufis  produce 
oppolite  effeCts ;  to  wit,  the  efforts  of  the  hero  for  the  execution  of 
his  defign,  and  the  efforts  of  thofe  who  thwart  it.  As  thofe  caules 
and  defigns  are  the  beginning  of  the  aCtion,  fo  thefe  efforts  arc  the 
middle,  and  there  form  a  knot  or  difficulty  which  we  call  the  intrigue t 
that  makes  the  greateft  part  of  the  poem.  It  lafts  as  long  as  the 
mind  of  the  reader  or  hearer  is  fufpended  about  the  event  of  thofe 
oppolite  efforts :  the  folution  or  cataftrophe  commences  when  the 
knot  begins  to  unravel,  and  the  difficulties  and  doubts  arc  removed 
in  the  winding  up  of  the  plot. 

The  intrigue  of  the  Iliad  is  twofold  ;  the  firffc  comprehends  three 
days  fighting  in  the  abfence  of  Achilles,  and  confifts  on  the  one  fide 
in  the  refiftance  of  Agamemnon  and  the  Greeks,  and  on  the  other 
in  the  inexorable  temper  of  Achilles.  The  death  of  Patroclus  un¬ 
ravels  this  intrigue,  and  makes  the  beginning  ot  a  fccond.  Achilles 
refolves  to  be  revenged  ;  but  HeCtor  oppoles  his  defign  ;  and  this 
forms  the  fecond  intrigue,  which  is  the  laft  day’s  battle. 

In  the  /Eneid  there  are  alfo  two  intrigues:  the  firtt  is  taken  up  in 
the  voyage  and  landing  of  ./Eneas  in  Italy;  the  fecond  in  his  efta- 
blifhment  there.  The  oppofition  he  met  with  from  Juno,  in  both 
thofe  undertakings,  forms  the  intrigue. 

As  to  the  choice  of  the  intrigue,  and  the  manner  of  unravelling  it, 
it  is  certain  they  ought  both  to  fpring  naturally  from  the  ground  and 
fubjedt  of  the  poem.  Bottu  gives  us  three  manners  of  forming  the 
intrigue  of  a  poem  ;  the  firtt  is  that  already  mentioned  ;  the  fecond 
is  taken  from  the  fable,  and  defign  of  the  poet  ;  in  the  third,  the 
intrigue  is  fo  laid,  as  thatthe  folution  follows  from  itofeourfe. 

Intrigue  fometimes  denotes  a  plot,  or  private  tranfaCtion  in 
which  feveral  parties  are  engaged  ;  and  ufually  an  affair  of  love,  car¬ 
ried  on  by  ftratagem. 

INTRINSIC,  a  term  applied  to  the  inner,  real,  and  genuine 
values,  properties,  &c.  of  any  thing,  in  oppofition  to  their  intrinfic 
or  apparent  values,  Sic. 

INTRODUCTION,  in  rhetoric,  is  the  firtt  part  of  an  oration 
or  difeourfe,  defigned  to  prepare  the  minds  of  the  hearers  for  a  fuit- 
able  reception  of  the  fucceeding  parts.  The  introduction  is  not, 
however,  an  effential  part  of  a  difeourfe,  and  is  fometimes  omitted 
by  the  belt  orators. 

INTRONATI,  the  name  of  an  academy  of  Sienna,  in  Italy; 
whofe  members  contented  themfelves,  at  their  firtt  inftitution,  with 
eftabliftiing  the  following  fix (hort laws:  l.Toprav.  2.Toftudy. 

3.  To  be  merry.  4.  To  offend  nobody.  5.  Not  to  credit  too 
lightly.  6.  To  let  the  world  talk. 

INTRUSION,  in  law,  a  violent  or  unlawful  entrance  into  lands 
and  tenements  void  of  a  poffeffor,  by  a  perfon  who  has  no  right  to 
the  fame.  An  intrujion  obtains  where  an  anceftor  dies  feifed  of  an 
eftate  or  inheritance,  which  is  expectant  on  anettafe  for  life,  and 
the  tenant  for  life  dies  ;  after  which  a  ftranger  enters  before  the  heir, 
in  which  cafe  he  is  faid  to  intrude.  ■ 

INTUITION,  among  logicians,  the  adl  whereby  the  mind  per¬ 
ceives  the  agreement  or  difagreementof  two  ideas,  immediately  by 
themfelves,  without  the  intervention  of  any  other ;  in  which  cafe, 
the  mind  perceives  the  truth  as  the  eye  doth  the  light, only  by  being 
diredted  towards  it.  Thus  the  mind  perceives  that  white  is  nor 
black,  that  three1  are  more  than  two,  and  equal  to  one  and  two. 
See  Idea. 

This  part  of  knowledge,  fays  Mr.  Locke,  is  irrefiftible,  and,  like 
the  fun-lhine,  forces  itfelf  immediately  to  be  perceived  as  foon  as 
ever  the  mind  turns  it’s  view  that  way.  On  this  intuition  all  the 
certainty  and  evidence  of  our  other  knowledge  depends  ;  this  cer¬ 
tainty  every  one  finds  to  be  fo  great,  that  he  cannot  imagine,  and 
therefore  cannot  require,  a  greater. 

INTUITIVE  evidence ,  that  which  refults  from  intuition,  con- 
feioufnefs,  and  common  fenfe. 

IN-TURN,  among  wreftlers,  is  when  one  puts  his  thigh  be¬ 
tween  thofe  of  his  adverfarv,  and  lifts  up  his  thigh. 

INVALID,  a  perfon  wounded,  maimed,  or  difabled  for  adtion 
by  age.  At  Chcllea  and  Greenwich  arc  magnificent  -hospitals 
or  rather  colleges,  built  for  the  reception  and  accommodation  of  in¬ 
valids,  or  foldiers  and  feamen  worn  out  in  the  fervice.  See  Col¬ 
lege  and  Hospital. 

INVECTIVE,  in  rhetoric,  differs  from  reproof,  as  the  latter, 
proceeds  from  a  friend,  and  is  intended  for  the  good  of  thefperfon 
reproved  ;  whereas  inveftive  is  the  work  of  an  enemy,  and  intirely 
defigned  to  vex  and  gjve  uneafinefs  to  the  perfon  againft  whom  it  is 
directed. 

INVENTION  denotes  the  adt  of  finding  any  thing  new;  of 
even  the  thing  thus  found.  Thus  we  fay,  the  invention  of  gun-  - 
powder,  of  printing,  Sic.  The  alcove  is  a  modern  invention  owing 
to  the  Moors. 

Invention  is  alfo  ufed  for  thedifeovery  of  a  thing  hidden;  as, 
among  the  Ronvanifts,  the  invention  of  the  crofs. 

Invention  is  alfo  ufed  for  fubtilty  of  mind,  or  fomewhat  pe¬ 
culiar  to  a  man’s  genius,  which  leads  him  to  a  difeovery  of  things 
new. 

In  which  fenfe  we  fay  a  man  of  invention:  Wolfinus  has  made 
fome  effays  towards  an  art  of  invention.  \ 

Invention,  in  painting,  is  the  choice  which  the  painter  makes 
of  the  objedts  that  are  to  enter  the  compofition  of  his  piece. 

M.  Felibien  dittinguifhes  invention  into  two  kinds  ;  to  wit,  that 
which  arifes  immediately  from  the  mind  of  the  painter,  and  that 
which  he  borrows  from  fame  other.  The  firtt  is,  when  he  abfo- 
lutelyinvents  the  fubjedt  himfelf ;  and  the  fecond,  when  he  borrows 
it  from  hiftorv,  fables,  See. 

Invention, 
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Invention,  in  poetry,  is  applied  to  whatever  the  poet  adds  to 
the  hiftory  of  the  fubjedl  he  has  chofen  ;  as  well  as  to  the  new  turn 
he  gives  it. 

Invention,  in  rhetoric,  (ignifies  the  finding  out,  and  choofing 
of  certain  arguments  which  the  orator  is  to  ufe  for  the  proving  or 
illuftrating  his  point,  moving  the  paffions,  or  conciliating  the  minds 
of  his  hearers. 

Invention  furnifhes  the  orator  with  thofe  different  kinds  of  argu¬ 
ments  and  motives  which  are  adapted  to  the  various  purpofes  he  has 
in  view.  The  helps  of  invention  are,  a  lively  imagination  and  readi¬ 
ngs  of  thought,  great  learning  and  extenfive  "knowledge,  previous 
conlideration,  and  clear  enlarged  apprehenfions  of  the  fubj,e£t.  See 
Arguments,  Common  Places,  and  Topics,  &c, 

INVENTORY,  in  law,  a  catalogue,  or  fchedule  orderly  made, 
of  all  a  deceafed  perfon’s  goods  and  chattels,  at  the  time  of  his 
death,  or  in  cafes  of  execution,  with  their  value  appraifed  by  indif¬ 
ferent  perfons,  which  every  executor  or  adminiftrator  is  obliged  to 
exhibit  on  oath  to  the  ordinary  at  fuch  time  as  he  (hall  appoint. 
This  is  required  for  the  benefit  of  the  creditors  and  legatees,  that 
the  executor  or  adminiffrator  may  not  conceal  any  part  of  the  per- 
fonal  efface  from  them. 

Inventory,  in  trade,  a  lift  or  particular  valuation  of  goods,  &c. 

INVERSION,  the  adi  whereby  any  thing  is  inverted,  or  turned 
backwards.  Problems  in  geometry  and  arithmetic  are  often  proved 
by  inverfm  ;  that  is,  by  a  contrary  rule,  or  operation. 

Inversion,  in  grammar,  is  where  the  words  of  a  phrafe  are 
ranged  in  a  manner  not  fo  natural  as  they  might  be. 

For  an  inftance  :  “  Of  all  vices,  the  moft  abominable,  and  that 
which  leaft  becomes  a  man,  is  impurity.”  Here  is  an  inverjion  ;  the 
natural  order  being  this  :  Impurity  is  the  moft  abominable  of  all 
vices,  and  that  which  leaft  becomes  a  man. 

Inversion,  in  rhetoric,  is  a  figure  of  proof ;  thus, 

“  Inverfion  makes  the  adverfary’splea 
“  A  ftrong,  nay,  bell  defence  that  urg’d  can  be:” 

Ex.  “  Had  I  kill’d  him,  asyoureport,  I  had  not  ftaid  to  bury  him.” 

INVESTIGATION,  properly  denotes  the  fearching  or  finding 
any  thing  out,  by  the  tracks,  or  prints  of  the  feet. 

Investigation  of  a  theme,  is  the  art  of  finding  the  themes  of 
verbs,  that  is,  the  primitive  tenfe,  mood,  and  perfon,ofany  verb,  far 
removed  from  it’s  fource.  To  underftand  a  Cjreek  author,  it  is  ab- 
folutely  necelTary  to  be  well  acquainted  with  the. method  of  inv.fi- 
gating  the  theme.  This  theme,  in  the  Greek  tongue,  is  the  prefent 
tenfe  of  the  indicative  mood. 

INVESTING,  the  conferring  on  any  one  the  property  of  a  fee, 
dignity,  or  office  ;  or  ratifying  what  has  been  obtained  elfewhere. 
The  emperor  of  Germany  pretends  to  a  right  of  invelting  feveral 
princes  and  ftates  both  in  the  Empire  and  in  Italy. 

Investing,  in  the  art  of  war,  the  opening  a  fiege,  and  encamp¬ 
ing  of  an  army  round  a  place,  to  block  up  it’s  avenues,  and  prevent 
all  ingrefs  and  egrefs.  The  cavalry  always  begins  to  inveji  a  place. 

Investing,  in  law,  the  putting  a  perfon  in  poffeffion,  or  giving 
him  livery  of  feifin. 

INVESTITURE,  denotes  both  the  right  and  the  a£l  of  invefting 
avalfal.  Invefiiure  is  either  proper  or  improper:  proper  or  true 
invejiiture  is  when  the  thing  itfelf  is  delivered  to  the  party,  as  when 
a"  perfon  is  put  into  the  polfefifxon  of  land,  by  delivering  him  a  turf 
or  lump  of  earth  :  improper,  when  the  fame  is  conferred  by  deliver¬ 
ing  afword,  fpear,  banner,  wand,  ring,  arrow,  &c. 

Invejiiture  was  anciently  performed  by  rehearling  a  formula  of 
words  ;  afterwards  by  the  delivery  of  fuch  things  as  had  the  neareft 
refemblance  to  what  was  transferred.  Thus,  land  palled  by  the  de¬ 
livery  of  a  turf ;  and  to  fhew  the  trees  were  transferred  at  the  fame 
time,  a  bough  was  cut  and  delivered  along  with  it.  In  like  manner 
a  paftoral  ftaff  and  ring  were  given  to  perfons  chofen  into  ecclefiaf- 
tical  benefices. 

INVOCATION,  in  theology,  the  a£l  of  adoring  God,  and  ef- 
peciallyof  addreffing  him  in  prayer  for  hisafliftance  and  protection. 

The  Romanifts  alfo  pradtife  invocation  of  faints,  begging  them  to 
intercede  with  God  on  their  behalf.  But  the  protellants  reject  and 
condemn  this  practice  as  a  fpecies  of  idolatry,  and  contrary  to  ferip- 
ture,  deny  the  truth  of  the  fad!,  and  think  it  highly  unreafonable  to 
fuppofe  that  a  limited  finite  being  fhould  be  in  a  manner  omni- 
prefent,  and  at  one  and  the  fame  time  hear  and  attend  to  the  prayers 
that  are  ottered  to  him  in  England,  China,  and  Peru;  and  from 
thence  infer,  that  if  the  faints  cannot  hear  their  requefts,  it  is  incon- 
liftent  with  common  fenfe,  and  alfo  irreligious,  to  addrefsany  kind 
of  prayer  to  them. 

Invocation,  in  poetry,  an  addrefs  at  the  beginning  of  a  poem, 
wherein  the  poet  calls  for  the  aftiftance  of  fome  god,  particularly  ot 
his  Mufe,  or  the  deity  of  poetry.  See  Muses. 

^  This  part  is  absolutely  neceflary  in  an  epic  poem,  becaufe  the 
poet  relates  things  which  he  could  not  be  fuppofed  to  know,  unlefs 
fome  deity  infpired  him.  Befides,  this ferves  his  readers  as  an  ex¬ 
ample  of  piety  and  devotion,  which  ought  to  be  the  foundation  of 
his  whole  work.  Tothefe  it  may  be  added,  that  the  gods»them- 
fclvcs  are  to  have  a  part  in  the  action  ;  and  it  is  not  decent  he  fhould 
fet  them- to  work,  without  firft  afking  them  leave.  Indeed,  in  the 
courfe  of  an  epic  poem  there  are  ufually  feveral  invocations  ;  parti¬ 
cularly  where  any  thing  extraordinary,  or  miraculous,  comes  to  be 
related ;  as  that  when  Virgil  defc'ribes  the  metamorphofisof -cEneas’s 
fleet  inro  fea  nymphs:  but  the  firft  invocation  is  always  the  moft 
eonfiderable. 

INVOICE,  or  Invoyce,  an  account  in  writing  of  commodities, 
with  their  value,  cuftom,  charges,  &c.  See  Commercial  Law. 

INVOLUCRUM,  among  botanifts,  that  fort  of  calyx,  or  cup, 
which  furrounds  a  number  of  flowers  together,  every  one  of  which 
has,  befides  the  general  cup,  it’s  own  particular  perianthium.  The 
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tnvolucrum  confifts  of  a  number  of  little  leavds,  difpofed  in  a  radiated 
manner. 

INVOLUTION,  in  algebra,  the  railing  of  anv  quantity  from 
lts  r°otfy  any  power  afligned.  SeeSyftemof  Arithmetic,  p.207. 

JOACHIMI"!  ES,  in  church  hiftory,  the  difciple^of  Joachim,  a 
Ciilercian  monk,  who  was  an  abbot  of  Flora  in  Calabria,  and  a 
great  pretender  to  infpiration. 

The  Joachimites  were  particularly  fond  of  certain  ternaries  :  the 
rather,  they  faid,  operated  from  the  beginning  till  the  coming  of  the 
Son  ;  the  Son,  from  that  time  to  their’s,  which  was  the  year  1 260  ; 
an('  fhat  time  the  Holy  Spirit  was  to  operate  in  his  turn. 

JOL),  or  Book  of  Job,  a  canonical  book  of  the  Old  Teftament, 
containing  a  narrative  of  a  feriesof  misfortunes  which  happened  to 
a  man  tvhofe  name  was  Job,  as  a  trial  of  his  virtue  and  patience  \ 
together  with  the  conferences  he  had  with  his  reproachful  friends, 
on  the  fubjedl  of  his  misfortunes,  and  the  manner  in  which  he  was 
reitored  toeafe  and  happinefs.  This  book  is  filled  with  thofe  noble, 
bold,  and  figurative  expreflions,  which  conftitute  the  very  foul  of 
poetry.  Some  of  the  Jewifh  rabbins  pretend  that  this  relation  is  a 
fiction,  but  the  learned  Grotius  apprehends  that  it  is  a  true  hiftory, 
treated  in  a  poetical  manner;  that  the  events  recorded  in  it  happen¬ 
ed  in  Arabia,  whilit  the  Hebrews  wandered  in  the  defart;  and  that 
the  writer,  who  wap  a  Hebrew,  lived  before  the  time  of  Ezekiel, 
but  after  David  and  Solomon  ;  and  that  it  was  written  for  the  ufe 
of  the  Ifraelites,  tranfported  to  Babylon,  to  confirm  them  in  the 
worfyip  of  the  true  God,  and  to  teach  them  patience  in  adverfity. 

I  he  time  is  not  fet  down,  in  which  lived.  Some  have 
thought  that  he  was  much  aneienter  than  Mofes,  becaufe  the  law  is 
never  cited  by  Job  or  his  friends,  and  becaufe  it  is  related  that  Job 
himfelf  offered  lacrrfices.  Some  imagine  that  this  book  was  Written 
by  himfelf;  others  fay,  that  Job  wrote  it  originally  in  Syriac  or 
Arabic,  and  that  Mofes  trartflated  it  into  Hebrew  :  but  the  rabbins 
generally  pronounce  Mofes  to  be  the  author  of  it,  and  many  Chrif- 
tian  writers  are  of  the  fame  opinion. 

Job  s -tears,  coix,  in  botany,  a  genus  of  the  monoeda  triandria  clafs, 
having  male  and  female  flowers  on  the  fame  plant.  Of  the  two 
fpecies,  one  is  frequently  cultivated  in  Spain  and  Portugal,  where 
the  poor  inhabitants  make  a  coarfe  fort  of  bread  of  the  grain,  which 
is  a  hard  roundifh  fmooth  feed. 

JOBBER,  in  law,  a  perfon  that  buys  and  fells,  cattle  for  others. 
Hence  flock  -jobbers  are  perfons  who  buy  and  fell  flocks  for  other 
perfons. 

JOCKEY,  a  perfon  who  trims  up,  and  rides  about  horfes  for  fale. 
r  JOEL,  or  the  prophecy  of  Joel,  a  canonical  beck  of  the  Old 
i  citament.  Joel  was  the  fon  of  Pethuel,  and  the  fecond  of  the 
twelve  leiTer  prophets.  The  ftyle  of  this  prophet  is  figurative, 
ftrong,  and  expreffive.  In  his  prophecy  (which  Dr.  Lowth  fuppofes, 
from  fome  circumftances,  to  have  been  uttered  after  the  captivity  of 
the  ten  tribes),  he  upbraids  the  Ifraelites  for  their  idolatry,  and  fore- 
tels  the  calamities  they  fhould  fuffer  as  the  punilbment  of  that  fin: 
but  he  endeavours  to  fupport  them  with  the  comfort  that  their  mi- 
ferits  fhould  have  an  end  upon  their  reformation  ahd'  repentance. 

JOGH1S,  among  the  Eaft-Indians,  a  kind  of  hermits,  whoge- 
neralJy  Hand  under  trees,  or  near  their  pagods.  Some  of  them  go 
Hark  naked,  holding  their  arms  acrofs  over  their  heads,  and  continue 
in  that  pofture  all  their  lives  :  others  lie  on  the  ground,  with  one 
leg  higher  than  the  other,  and  their  arms  raifed  above  their  head 
and  thefe  wretched  penitents  infenfibly  lofe  the  ufe  of  their  arms 
and  legs:  tome  confine  themfelves  in  cages,  fet  on  the  top  of  a  thick 
flake,  fixed  in  the  ground,  and  thefe  cages  are  fofmall,  that  they  put 
the  penitent  to  prodigious  torture :  fome  holding  a  fabre  in  one 
hand,  and  a  kind  of  fhield  in  the  other,go  up  a  kind  of  crane,  where 
hooking  themlelves  to  an  iron,  which  runs  a  eonfiderable  way  into 
their  backs,  they  fpring  forward  into  the  air,  flourifhing  their  fabres, 
and  launching  out  into  extravagant  praifes  of  their  idols :  and  others 
plunge  into  the  Ganges,  in  hopes  of  being  devoured  by  a  crocodile, 
fancying  that  by  this  means  they  fhall  obtain  the  happinefs  of  the 
next  life.  Authors  tell  us,  that  after  having  gone  through  a  courfe 
of  difeipline  for  a  certain  time,  they  look  on  themfelves  a3  impec¬ 
cable,  and  privileged  to  do  any  thing ;  upon  which  they  give  a  loofe 
to  their  palfions,  and  run  into  all  manner  of  debauchery. 

JOHN,  or  the  Gofpel  of  St.  J ohn  ;  a  canonical  book  of  the  New 
Teftament,  containing  a  recital  of  the  life,  doctrine,  and  death  of 
our  Saviour,  JefusChrift,  written  by  St.  John,  the  apoftle  and 
evangelift.  See  Gospel. 

St.  John  wrote  his  gofpel  at  Ephefus,  after  his  return  from  the 
ifle  of  Patmos,  at  the  defirte  of  the  chriftians  of  Afia.  St.  Jerom 
fays,  he  would  not  undertake  it,  but  on  condition  they  fhould  ap¬ 
point  a  public  fall,  to  implore  the  divine  aftiftance  ;  and  that  the 
fall  being  ended,  St.  John ,  filled  with  the  Holy  Ghoft,  broke  out 
into  thefe  words :  “  In  the  beginning  was  the  word,”  &c.  The 
ancients  affign  two  reafons  for  this  undertaking  :  the  firft  is,  be¬ 
caufe  in  the  other  three  Gofpels,  there  was  wanting,  the  hiftory  of 
the  beginning  of  Jefus  Chrift’s  preaching,  until  the  imprifonmcnC 
of  John  the  Baptilt,  which  therefore  he  applied  himfelf  particularly 
to  relate  :  the  fecund  realon  was,  in  order  to  remove  the  errors  of 
the  Cerinthians,  Ebionites,  and  other  fects ;  but  ibis  is  contradicted 
by  Dr.  Lardner  and  Mr.  Lampe. 

JoHN’s-uor/,  hypericum,  in  botany,  a  genus  of  the  po!yadclpk:a  poly- 
andria  clafs,  the  flower  of  which  conlilts  of  five  oblong,  obcule, 
patent  petals  r  the  fruit  i$a  roundifh  capfule,  with  two,  three,  or 
five  cells,  containing  a  great  number  of  oblong  fmall  feeds.  1  his 
genus  comprehends  the  androfsemum  and  apvrum  ot  Tournefort. 
This  plant  is  recommended  as  a  vulnerary,  detergent,  and  diuretic ; 
it  refolves  coagulated  blood,  deltroys  worms,  and  promotes  the 
menfes  and  urine. 

St.  JoHNWay,  the  nameof  two  Chriftian  feftivals,  one  obferved 
on  the  24th  of  J  une,  kept  in  commemoration  of  the  wonderful  cir¬ 
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cumftances  attending  the  birth  of  St.  John  the  Baptift  ;  and  the 
other  on  the  27  th  of  December,  in  honour  of  Sit.John  the  Evangelift. 

JOINDER,  in  law,  fignifies  the  joining  of  the  two  perfons  in 
one  fuit  againft  another;  as  for  inftance,  if  there  are  two  joint- 
poffeflbrsof  goods,  and  thefe  are  tqken  from  one  of  them,  they  may 
both  join  in  an  adion  to  recover  them. 

JOINERY,  the  art  of  working  in  wood,  or  of  fitting  various 
pieces  of  timber  together.  See  Carpentry. 

JOINT,  in  general,  denotes  thejundure,  affemblage,  or  articu¬ 
lation,  of  two  or  more  things. 

The  joints  of  the  human  body  are  called  by  anatomifts  articulati¬ 
ons.  See  Articulation. 

The  term  joint  is  alfo  applied  to  the  feparation  between  the  (tones 
or  bricks  of  a  building,  ufually  filled  with  mortar,  plaifter,  or  ce- 
"  ment ;  alfo  by  carpenters,  to  the  feveral  manners  of  alTemblirig  or 
fitting  pieces  of  wood  together,  as  a  dove-tail  joint ,  &c. 

Joints,  Jliffnefs  of  the,  in  furgery  and  medicine,  fometimes  pro¬ 
ceeds  from  the  bones  being  broken,  bruifed,  or  wounded,  efpecially 
about  the  extreme  parts,  which  being  kept  in  one  pofture,  in  order 
for  cure,  the  fynovia  of  th t joints  becomes  thick,  and  depraves  or  quite 
abolifhes  it’s  motion  ;  or  it  may  proceed  from  the  bony  juice  pro¬ 
ceeding  from  broken  bones,  and  infinuating  itfelf  into  the  joint. 

'  Hoffman  fays,  difeafes  of  the  joints  fometimes  proceed  from  fpafms 
of  the  ligament. 

If  difficulty  of  motion  proceeds  from  long  reft,  it  is  tobe  treated 
with  emollient  and  refolving  fomentations,  ointments,  oils,  and  the 
hot  fat  of  animals,  often  rubbed  upon  the  joint ;  at  the  fame  time 
uling  a  gentle  flexure,  till  the  motion  is  gradually  reftored.  If  thefe 
will  not  do,  then  warjn  emollient  baths  muft  be  ufed,  or  hot-bath 
waters,  till  the  infpiflated  liquor  is  diffoh  ed,  and  the  motion  as  much 
as  poffible  reftored.  If  it  proceeds  from  the  juice  of  broken  bones, 
or  the  nodous  gout,  it  is  generally  incurable,  if  the  former  reme¬ 
dies  will  not  do. 

Joints,  fupplenefs  of  the.  It  is  furprifing  to  what  a  degree  of 
fupplenefs  the  joints  may  be  brought  to  by  long  practice  from  the 
time  of  infancy.  Every  common  polture-malter  at  a  country  fair 
Ihews  us  a  great  deal  of  this  ;  but  the  mod  wonderful  inftance  we 
have  ever  had  of  it,  was  in  the  perfon  famous  in  London  feveral 
years  ago,  whofe  name  was  Clark,  and  commonly  called  Clark  the 
pofture-mafter.  This  man  had  found  the  way,  by  iongpradice,  to 
diftort  many  of  the  bones,  which  nobody  before  had  ever  thought  it 
practicable  to  alter  the  pofition  of ;  and  had  fuch  an  abfolute  com¬ 
mand  of  the  mufcles  and  joints,  that  he  could  almoft  disjoint  his 
whole  body ;  fo  that  he  once  impofed  on  the  famous  Mullens  by  his 
diftortions,  fo  far  that  he  refufed  to  undertake  his  cure,  as  fuppofing 
him  beyond  relief.  But,  to  his  amazement,  he  had  no  fooner  given 
him  over,  than  the  man  reftored  himfelf  to  the  figure  and  condition 
of  a  proper  plan,  with  no  diftortion  about  him. 

] owr -cartilage,  or  articulating  cartilage,  is  an  elaftie  fub- 
ftance,  uniformly  compact,  of  a  white  colour,  and  fomewhat  dia¬ 
phanous, havingafmooth  polifhed  furface  covered  with  a  membrane, 
harder  and  more  brittle  than  a  ligament,  but  fofter  and  more  pliable 
than  a  bone. 

1  he  articulating  cartilages  are  moft  happily  contrived  to  all  the 
purpofes  of  motion  in  the  parts.  By  their  uniform  furface  they 
move  upon  one  another  with  eafe  ;  by  their  foftnefs,  fmoothnefs, 
and  llipperinefs,  their  abrafion  is  prevented,  which  elfe  muft  have 
happened  from  fuch  frequent  ufe.  By  their  flexibility,  the  conti¬ 
guous  furfaces  are  always  nicely  adapted  to  one  another,  and  the 
fri&ion  diffufed  equally  over  the  whole  ;  by  their  elafticity  the  vio¬ 
lence  of  any  fhock  which  may  happen  from  running,  jumping,  or 
other  violent  motions,  is  broken  and  gradually  fpent. 

The  inlenfibility  of  the  articulating  cartilages  is  wifely  contrived 
by  the  great  Author  of  our  frame,  iince  it  is  wholly  owing  to  this 
that  the  neceflary  motions  of  the  body  are  performed  without  pain. 

It  appears  from  macerating  of  the  cartilages,  that  their  tranfverfe 
fibrils  are  extremely  tender  and  dilfoluble,  and  that  the  cohefionof 
the  parts  of  the  ftrait  fibres  is  ftronger  than  their  cohefion  with  the 
bone.  When  a  cartilage,  therefore,  is  inflamed,  and  foaked  in 
purulent  matter,  the  tranfverfe,  or  connecting  fibres  will  fooneft 
give  way,  and  the  cartilage  will  become  more  or  lefs  red  and  foft. 
If  the  diforder  goes  on  a  little  longer,  the  cartilage  does  not  throw 
off  a  llough,  bi^t  feparates  from  the  bone  where  the  force  of  the  co¬ 
hefion  is  leaft,  and  where  the  difeafe  foon  arrives,  by  reafon  of  the 
thinnefs  of  the  cartilage.  When  the  bone  is  thus  expofed,  the 
matter  of  the  ulcer,  or  motion  of  the  joint,  corrodes  or  abrades  the 
bony  fibres,  and  if  the  conftitution  is  good,  thefe  will  fihoot  out  a 
callus,  which  either  cements  together  the  oppofite  bones  of  the  arti¬ 
culation, or  fills  up  the  cavity  of  the  joint,  and  for  the  future  prevents 
all  motion  :  but  if  unfortunately  the  patient  labours  under  a  bad 
habit  of  body  at  the  time,  the  malignancy  having  got  root  in  the 
bone,  will  gain  ground  every  day,  and  the  caries  will  fpread,  till  at 
laft  the  only  relief  will  be  found  the  cutting  oft' the  limb. 

Joints,  in  architecture,  denote  the  reparations  between  the 
(tones  }  which  are  filled  with  mortar,  plaifter,  or  cement. 

Jot n i' -action,  in  law  ;  in  perfonal  adions,  feveral  wrongs  may 
be  joined  in  one  writ ;  but  aCtions  founded  upon  a  tort,  and  on  a 
contract,  cannot  be  joined  ;  for  they  require  different  pleas  and  dif¬ 
ferent  proofs. 

Joint  -executors,  in  law,  are  two  or  more  perfons  appointed  fuch 
by  will :  in  which  cafe  they  are  accounted  but  as  one  fingle  perfon, 
fo  that  the  aCtions  done  by  one  of  them  are  taken  to  be  the  ads  of 
all,  becaufe  they  all  reprefent  the  perfon  of  the  teftator  :  thus, 
where  two Jw;/-exccutors  arepoffeffed  of  a  leafe  for  years,-  in  right 
of  their  teftator,  one  of  them  may  fell  the  term  without  the  other’s 
joining:  and  in  like  manner,  where oneyw«/-executor£ives  a  releafe 
the  others  are  bound  by  it,  each  having  an  authority  over  the  whole 
eftate  ;  but  ayaw/.^ecutor  is  not  charged  with  the  aCts  of  his  com- 

3 


panion  any  farther  than  he  is  ad ually  pofleffed  of  the  goods  of  the 
teftator  :  however,  if ysA?/-executors  enter  into  an  agreement,  that 
each  (hall  intermeddle  with  particular  parts  of  theteftator’s  eftate, 
in  that  cafe  each  becomes  chargeable  for  the  whole  by  agreement. 
It  has  been  held,  that  two yW/iZ-executors  cannot  urge  feparate  pleas, 
becaufe  their  teftator,  if  living,  on  an  adiofc  brought  againft  him, 
could  have  been  allowed  but  one  plea  ;  and  that  if  all  the  executors 
are  not  named  in  any  aCfion  brought  by  yW«/-executors,  the  aCfion 
will  abate.  As  to  legatees,  the  receipt  of  one  executor  charges 
not  the  other. 

Joint -AW,  denote  lives  that  continue  during  the  fame  time,  or 
that  exift  together.  See  Life -annuity. 

JOINT-towi/s,  thofe  who  come  to,  and  hold,  lands  and  tene¬ 
ments  by  one  title,  proindivifo,  or  without  partition.  Joint-tenants 
have  a  peculiar  qualityof  furvivorfhip,  which  coparceners  have  not; 
fo  that  if  there  be  two  or  three  joint-tenants,  and  one  hath  iffue,  and 
dies,  he,  or  thofe  joint-tenants  that  furvive,  fhall  have  the  whole  by 
furvivorfhip. 

JoiNT-iiw/rr,  among  farriers,  a  runningof  a  clear  ichor  from  the 
joints  of  horfes,  when  they  are  either  wounded  or  ulcerated. 

JOINTURE,  in  law',  generally  implies  a  fettlement  of  lands  and 
tenements  made  on  a  woman  in  confideration  of  marriage.  It  alfo 
fignifies  a  covenant,  by  w-hich  the  hufband,  or  fome  friend  of  his, 
allures  lands,  &c.  to  his  wife,  for  the  term  of  her  life. 

An  eftate  fettled  in  jointure,  which  comes  from  the  anceftors  of 
the  wfife,  and  is  not  of  the  purchafe  of  the  hufband,  or  fome  anceftor 
of  his,  will  not  be  accounted  a  good  jointure.  Where  no  eftate  of 
inheritance  is  referved  to  the  Hufband  and  his  heirs,  but  the  eftate  is 
granted  to  the  wife  for  life,  or  in  tail,  the  remainder  to  a  ftranger ; 
this  will  not  be  a  legal  jointure ,  although  the  fame  is  made  by  the 
hufband  or  his  anceftor. 

In  order  to  make  £  perfect  jointure,  agreeable  to  the  ftatute  27 
Hen.  VIII.  cap.  10,  feveral  things  are  to  be  obferved  :  1.  That  it  be 
made  to  take  effect  for  the  w  ife’s  life,  either  in  poffcffion  or  profit, 
prefently  after  the  deceafe  of  her  hufband.  2.  That  it  be  for  the 
term  of  her  own  life,  or  for  a  greater  eftate;  it  may,  however,  be 
limited  fo  continue  no  longer  than  fhe  remains  a  widow,  &c.  3. 

That  it  be  expreffed  to  be  in  fatisfadion  of  her  whole  dower,  and 
not  a  part  thereof.  4.  That  though  it  may  be  made  either  before  or 
after  marriage,  yet,  if  before,  the  wife  cannot  wave,  and  claim  by 
dower  at  common  law  :  but  if  made  afterwards,  Ihe  may,  at  the 
death  of  her  hufband.  It  is  here  faid,  that  all  other  fettlements  in 
lieu  o{  jointures,  that  are  hot  purfuant  to  this  ftatute,  are  jointures  at 
common  law',  and  no  bars  to  claim  of  dower. 

Upon  the  hufband’s  death,  the  wife  may  enter  on  her  jointure ,  and 
is  not  driven  to  a  real  adion,  as  (he  is  to  recover  dower  at  common 
law'.  Wherefore,  on  a  lawful  evidion  of  her  jointure,  fhe  fhall  be  en¬ 
dowed  according  to  the  rate  of  her  hufband’s  lands,  of  which  fhe  w-as 
intitled  to  dower  by  the  common  law ;  and  fliould  fhe  be  evided  of 
.  part  of  her  jointure ,  fhe  fhall  have  dower  forfo  much  thereof.  A  huf¬ 
band  committing  treafon  fhall  not  occafion  a  forfeiture  of  the  W'ife’s 
jointure :  yet  femes-covert  committing  the  fame,  or  felony,  are  liable 
to  forfeit  their  jointures  ;  and,  upon  conviction  of  recufancy,  they 
incur  the  forfeiture  of  two  parts  in  three  of  their  jointures,  as  well 
as  dowers. 

JOINTURESS,  or  Jointress,  fhe  that  hath  an  eftate  fettled 
upon  her  by  the  hufband,  to  hold  during  her  life,  if  fhe  furvives  him. 

Where  an  eftate,  fettled  on  a  wife,  is  a  jointure  by  law,  and  the 
jointrefs  makes  any  alienation  thereof,  either  by  fine,  feoffment,  &c. 
with  another  hufband,  fuch  alienation  fhall  be  a  forfeiture  of  the 
eftate  fo  fettled  as  a  jointure  :  but  a  jointrefs  may,  by  leafe,  demife 
and  grant  an  eftate  for  forty  years,  &c.  if  fhe  live  fo  long,  or  for  life, 
without  incurring  a  forfeiture.  In  cafe  the  jointrefs  covinoufly  fuf- 
fers  a  recovery  to  bar  the  heir,  he  may  enter  prefently  upon  the. 
lands,  &c. 

JON,  in  natural hiftory,  a  gem  of  a  purple  or  violet  colour, but 
not  very  deep  in  the  tinge  :  it  leems  to  have  been  a  fpecies  of  ame- 
thyft. 

JONAH,  or  Prophecy  of  Jonah,  a  canonical  book  of  the  Old 
Teftament,  in  which  is  related,  that  Jonah  was  ordc^d  to  go  and 
prophefy  the  deftrudion  of  the  Ninevites;  but  that  difobediently at¬ 
tempting  a  voyage  another  way,  he  was  difeovered  by  the  rifing  of 
a  Hidden  tempeft,  and  caft  into  the  fea,  where  he  was  fwallowed  up 
by  a  large  fifh,  which  having  lodged  him  three  days  and  three  nights 
in  his  belly,  difgorged  him  upon  the  fhore ;  whereupon  being  fenlible 
of  his  paft  danger  and  furprifing  deliverance,  he  betook  himfelf  to 
the  journey  and  embafly  to  which  he  w-as  appointed  ;  and  arriving 
at  Nineveh,  the  metropolis  of  Affyria,  he,  according  to  his  com- 
mifiion,  boldly  laid  open  to  the  inhabitants,  their  fins  and  mifear- 
riages,  and  proclaimed  their  fudden  overthrow ;  upon  which  the 
w'holecity,  by  prayer  and  faffing,  and  a  fpeedy  repentance,  happily 
averted  the  divine  vengeance,  and  efcaped  the  threatened  ruin. 

IONIC  order,  the  third  of  the  five  orders  of  architedure,  being  a 
kind  of  mean  between  the  robuft  and  delicate  orders.  Refer  to 
Syftemof  Architecture,  p.  165.  See  alfo  Plate  158 ,fig.  26. 

Ionic  dialect,  in  grammar,  a  manner  of  fpeaking  peculiar  to 
the  people  of  Ionia.  Herodotus,  Hippocrates,  and  Galen  wrote  in 
this  dialeCL 

Ionics#  was  the  firft  of  the  ancient  feds  of  philofophers  ;  the  . 
others  were  the  Italic  and  Ueatic.  The  founder  of  this  fed  w-as 
Thales,  who  being  a  native  of  Miletus  in  Ionia,  occafioned  hisfolr 
lowers  toaffume  the  appellation  of  Ionic.  .  It  was  the  diftinguifhir.g 
tenet  of  this  fed,  that  water  was  the  principal  of  all  natural  things. 

Ionic  tranfmigration  was  anciently  a  very  celebrated  epocha  ;  it 
took  it’s  rife  from  the  retreat  of  the  Athenian  colonies,  who,  upon 
the  death  of  Codrus,  put  themfelves  under  the  command  of  his  fen 
Neleus,  and  eftablifhed  the  twelve  cities  of  Ionia  in  Afia.  Thefe 
colonies,  according  toEratofthenes,  were  eftablifhed  fifty  years  after 

the 


: 


— 


JOURNALS. 


C1237 


the  return  of  the  Heraclidae ;  and,  according  to  Marfham,  feventy- 
feven  years  after  the  taking  of  Troy. 

JONK,  or  JonQues,  in  naval  affairs,  akindoffmall  fhip,  very 
common  in  the  Eaft  Indies ;  thefe  veffels  are  about  the  bignefs  of 
our  fly-boats;  and  differ  in  the  form  of  their  building,  according  to 
the  different  methods  of  naval  architedlure  ufed  there.  The  fails 
are  frequently  made  of  mats,  and  the  anchors  of  wood. 

IO  P7EAN,  an  exclamation  anciently  ufed  on  account  of  a  vic¬ 
tory,  or  fome  profperous  event.  Hoffman  thinks  it  is  a  contra&ion 
of  the  Hebrew  Jao ,  from  Jehovah ,  and  1T3D,  rejpexit. 

JOSHUA,  a  canonical  book  of  the  Old  Teifament,  containing 
a  hiftory  of  the  wars  and  tranfadlions  of  the  perfon  whofe  name  it 
bears.  This  book'  may  be  divided  into  three  parts  ;  the  firft  of 
which  is  a  hiftory  of  the  conqueft  of  the  land  of  Canaan  ;  the  fecond, 
which  begins  at  the  twelfth  chapter,  is  a  defcription  of  that  coun¬ 
try,  and  the  divifion  of  it  among  the  tribes ;  and  the  third,  compri- 
fed  in  the  two  laft  chapters,  contains  the  renewal  of  the  covenant 
he  caufed  the  Ifraelites  to  make,  and  the  death  of  their  victorious 
leader  and  governor.  The  whole  comprehends  a  term  of  feventeen, 
or,  according  to  others,  of  twenty-feven  years. 

JOULOPPED,  in  heraldry,  a  term  applied  to  the  gills  of  a  cock, 
when  borne  of  a  different  tincture  from  his  head. 

JOURNAL,  a  day-book,  regifter,  or  account  of  what  paffes 
daily.  See  Diary. 

Journal,  in  merchant’s  accounts,  is  a  book  into  which  every 
particular  .article  is  polled  out  of  the  wafte  book,  and  made  debtor. 


This  is  to  be  very  clearly  worded,  and  fairly  engroffed.  See  Jour¬ 
nal  Book. 

Journal,  in  fea-affairs,  is  a  regifter  kept  by  the  pilot,  and 
others,  wherein  notice  is  taken  of  every  thing  that  happens  to  the 
fhip,  from  day  to  day,  and  from  hour  to  hour,  with  regard  to  the 
winds,  the  rhumbs,  the  rake,  foundings,  &c.  in  order  to  enable 
him  to  adjuft  the  reckoning,  and  determine  the  place  where  the 
fhip  is. 

In  all  fea  journals ,  the  day,  or  what  is  called  the  twenty-four 
hours,  begins  at  noon,  and  is  counted  thence  twenty-four  hours  to 
the  next  noon  :  the  firft  tw-clve  hours,  from  noon  to  midnight,  are 
marked  with  P.  M.  flgnifying  after  mid-day  ;  and  the  fecond  twelve 
hours  from  midnight  to  noon  are  marked  writh  A.  M.  flgnifying 
after  midnight :  fo  that  the  fhip  account  is  twelve  hours  earlier  than 
the  fhore  account  of  time.  There  are  various  ways  of  keeping 
journals,  according  to  the  different  notions  of  mariners  concerning 
the  articles  that  are  to  be  entered.  Some  writers  diredl  the  keeping 
fuch  a  kind  of  journal  as  is  only  an  abftradl  of  each  day’s  tranfadlions, 
fpecifying  the  weather,  what  fhipsor  lands  were  feen,  accidents  on 
board,  the  latitude,  longitude,  meridional  diftance,  courfe,  and  run. 
Thefe  particulars  are  to  be  drawn  from  the  fhip's  LOG  hook,  or 
from  that  kept  by  the  perfon  himfelf.  Other  authors  recommend 
the  keeping  only  of  one  account,  including  the  log-book,  and  all 
the  work  of  each  day,  with  the  dedudlions  drawn  from  it.  The 
form  of  this  latter  kind  of  journal ,  with  an  example  of  the  work  of 
a  Angle  day,  is  as  follows  : 


Log-Board. 


Abftrad  of  a  Journal  from  England  towards  Madeira. 

Remarks  on  board. 
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Courfes. 


N.W.  b.  W.J  W. 
Leeway 
S.JW. 
Leeway 
W.S.W.iW. 

Leeway 
N.N.E.  a  E. 
Leeway 

sw. 

Leeway 


Winds. 


S.  W.IW. 

2  points. 
N.  E.  J  E.. 
o  point. 

s.  A  w. 

2  points 
S.  A  w. 
o  point. 
SSE. 
i  a  point. 


Traverse  Table. 


Courfes. 

i3. 

N 

S. 

"iTj 

W7" 

N.WjW. 
S.  \  E. 
W.  b.  S. 
N.  b.  E. 

S.  W.  iW. 

36 

3° 

31 

56 

22,0 

33>6 

35»f 

6,6 

3  7>6 

3>5 

6,6 

29>7 

33>6 

41.5 

55>6 

80,0 

10,1 

104,8 

D.  1. 

24,4 

Dep. 

94-7 

1/..  13th  Odtober. 

Thefe  twenty-four  hours  hard  gales,  and  cloudy  weather  accom¬ 
panied  with  hard  rains. 

Handed  fore-topfails. 

At  10  P.  M.  heard  a  gun  at  a  diftance. 

At  2  A.  M.  faw  to  the  N  N  E.  \  E.  the  flafh  of  a  gun,  and  after 
fifty-fix  beats  of  the  pulfe  at  the  wrift  we  heard  the  found,  by 
W'hich  we  judged  the  diftance  to  be  about  eleven  miles  and  a  fhip  in 
diftrefs.  Bore  away  to  fpeak  with  her. 

At  fix,  having  greatly  over-run  the  diftance,  and  finding  nothing, 
concluded  {he  was  gone  down,  fo  hawled  our  wind,  and  flood  to 
the  S.  W. 

No  obfervation  this  day. 

Variation  1  a  point  weft. 

Departure,  latitude  —a  410  16  N. 

Difference  of  latitude  =  o  24S. 

Prefent  latitude  =  40  52  N. 

Sum  of  latitudes  =  82  08 

Middle  latitude  =41  °4 

Departure,  longitude  '=  13  33  W. 

Difference  of  longitude  rza  2  06  W. 

Prefent  longitude.  —  A5  39  W. 


M.  P. 

Lizard’s  latitude  = 

49° 

57'N. 

347° 

Ship’s  latitude  = 

40 

52  N. 

2691 

Diff.  latitude  — 

9 

05 

779 

Or  = 

55  4 

miles 

Lizard’s  longitude  = 

5° 

14'  w. 

• 

Ship’s  longitude  = 

*5 

39  W- 

Diff.  longitude  — 

9 

25  =  565  miles 

• 

Lizard  bears  N 

37c 

’45'E- 

Diftance  685  miles. 

Journal  is  now  become  a  common  name  for  news-papers, 
which  detail  the  daily  tranfadlions  of  Europe. 

Journal  is  alfo  ufed  for  the  title  of  feveral  books  which  come 
out  at  flated  times  ;  and  give  abftra£ls,  accounts,  &c.  of  the  new 
books  that  are  publifhed,  and  the  new  improvements  daily  made 
in  arts  and  fciences. 

The  firft  journal  of  this  kind  was,  the  Journal  des  S9avans,  printed 
at  Paris :  the  dtfign  was  fet  on  foot  foi  the  eafe  of  fuch  as  are  too 
bufy,  or  too  lazy,  to  read  the  intire  books  themfelves.  It  fee  ms 
an  excellent  way  of  fatisfying  a  man’s  curiofity,  and  becoming 
learned  upon  eafy  terms  :  and  fo  ufeful  has  it  been  found,  that  it 
has  been  adopted  in  moft  other  countries,  though  under  a  great 
Variety  of  titles. 

JOURNEYMAN,  properly  one  who  works  by  the  day  only: 
but  it  i.s  no  v  ufed  for  any  one  who  works  under  a  mafter,  either  by 
the  day,  fhe  year,  or  the  piece. 

JOVf,  in  ethics,  -is  that  paflion  which  is  produced  by  love,  re¬ 
garding  it’s  object  as  prefent,  either  immediately,  or  in  profpedl  ; 
in  reality,  or  in  imagination.  This  paflion  has  been  found  to  in- 
creafe  the  perfpiration  of  human  bodies. 

IPECACUANHA,  in  the  materia  medica,  a  Weft  Indian  root, 
a  little  wrinkled,'  and  about  thethicknefs  of  a  moderate  quill. 

There  are  four  kinds  of  ipecacuanha  ;  viz.  a  brown,  a  black,  a 
grey,  and  a  white  one ;  though  only  two,  viz.  the  grey  or  afh- 
coloured  and  brown  arc  met  with  in  the  {hops.  The  grey  is  moft 
No.  104.  Vol.  II. 


Madeira’s  latitude  zzz  320  38/N. 
Ship’s  latitude  =  40  £2  N. 


Diff.  latitude 
Or 

Madeira’s  longitude 
Ship’s  longitude 


8  14 

494  miles. 
160  51'  W. 
15  39  W. 


M.  P. 

2o73 

2691 

618 


DifF.  longitude  rcc:  1  12  =72  miles. 

Madeira  bears  S.  6°30/W. 

Diftant  505  miles. 

efteemed  in  phyfic  ;  though  the  brown  is  that  the  moft  ufed,  as  be¬ 
ing  eafieft  had":  this  latter  is  firm,  twifted,  difficult  to  break,  of  a- 
{harp  bitter  tafte,  and  grows  plentifully  not  far  from  Carfhagena. 

The  genuine  ipecacuanha  has  fcarcely  any  fmell,  unlefs  during 
it’s  pulverization  or  infufion  in  liquors,  when  it  emits  a  faint  nau- 
feous  one.  Geoffrey  obferves,  that  in  pulverizing  confiderable 
quantities,  the  finer  pow’der  that  flies  off,  is  apt  to  affedt  the  opera¬ 
tor  with  a  difficulty  of  breathing,  a  fpitting  of  blood,  a  bleeding  at 
the  nofe,  or  a  fwelling  and  inflammation  of  the  eyes  and  face,  and 
fometimes  of  the  throat  ;  which  fymptoms  go  off  in  a  few  days, 
fpontaneoufly,  or  by  the  aid  of  venasfedlion.  . 

This  root  is  the  mildeft  and  fafell  emetic  that  has  yet  been  dif- 
covered.  The  common  dofe  is  from  ten  grains  to  a  fcruple,  and 
upwards  ;  though  many  inftances  occur  of  conftitutions,  on  which 
two  or  three  grains  operated  fufficiently.  Where  it  tails  as  an 
emetic,  it  commonly  purges  ;  and  fifteen  grains  of  jalap,  with  two 
or  three  of  ipecacuanha,  have  been  found  to  purge  more  than  twice 
the  quantity  of  jalap  by  itfelf.  This  medicine  has  great  efficacy  in 
dyfenteries,  not  only  when  ufed  as  an  emetic,  but  when  taken  in 
fuch  fmall  doles  as  fcarce  to  affedt  the  groffer  emundlories.  In 
common  cafes  it  foon  performs  a  cure,  by  bringing  on  a  free  dia- 
phorefis,  or  plentiful  lweat,  after  the  patient  has  taken  a  puke  or 
two,  arid  is  covered  up  warm  in  bed.  In  putrid  or  malignant  dy¬ 
fenteries  it  requires  to  be  continued  lor  fevcial  days,  and  repeated 
as  an  evacuant,  with  the  affiftancc  of  rhubarb,^  cordial  analeptics, 
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and  mild  opiates  or  aftringents.  In  cafes  requiring  plentiful  evacu¬ 
ation,  or  when  the  offending  matter  is  lodged  deep,  Sir  John  Pringle 
recommends  it  to  be  given  in  fmall  dofes>  and  repeated  at  proper 
intervals,  till  vomiting  or  purging  comes  on. 

The  baik  ol  ipecacuanha  is  laid  to  be  preferable  to  it  s  root,  as  an 
emetic  ;  acling  equally  well,'  and  with  equal  fafety  in  a  fmaller  dofe, 
either  in  powder,  or  infulion.  Six  grains  of  the  bark,  infufedfora 
night  in  an  ounce  and  an  half  of  old  Rhenifh,  proves  a  good  emetic. 

Dr.  A 1  lion,  of  Edinburgh,  favs,  that  the  virtue  of  this  root  re¬ 
futes  not  in  it’s  oil,  gum,  or  refin,  but  in  it’s  peculiar  fpirit.  If 
three  grains  of  powdered  ipecacuanha  are  added  to  fifteen  grains  of 
jalap,  it  operates  downward  both  more  certainly  and  efficaciouflv. 

To  deceive  children,  mix  9  i.  or  3  fs.  of  powdered  ipecacuanha 
with  half  a  pint  of  boiling  water  in  a  tea-pot;  difguife  it  with  a 
little  milk  and  fugar,  and  give  a  tea-cup  full  every  ten  or  fifteen 
minutes,  till  it  operates;  when  thus  given,  it  needs  nothing  to 
•work  it  off  with. 

Ipecacuanha,  fulfe,  or  Dr.  Tinkar’s  weed,  triojleum ,  in  botany, 
a  genus  of  the  pentandriu  rnonogynia  clafs.  The  root  is  frequently 
preferibed  as  an  emetic. 

IRASCIBLE,  in  the  old  philofophy,  a  term  applied  to  an  ap¬ 
petite,  or  a  part  of  the  foul,  where  anger,  and  the  other  paffions, 
which  animate  us  againft  things  difficult,  or  odious,  were  fuppofed 
to  refide. 

Of  the  eleven  kinds  of  paflion  attributed  to  the  foul,  philofophers 
aferibe  five  to  the  irafcible  appetite  ;  viz.  wrath,  boldnefs,  fear, 
hope,  and  defpair:  the  other  fix  are  charged  on  the  concupifcible 
appetite  ;  viz,,  plcafure,  pain,  defire,  averfidn,  love  and  hatred. 

IRIS,  in  phyfiology.  See  the  article  Rainbow. 

IRIS,  in  anatomy,  a  ftriped  variegated  circle  round  the  pupil  of 
the  eye,  formed  of  a  duplicature  of  the  uvea. 

The/m,  in  different  fubjedts,  is  of  feveral  very  different  colours, 
whence  the  eye  is  denominated  grey,  black,  &c.  in  it’s  middle  is  a 
perforation,  through  which  appears  a  little  black  fpeck,  called  the 
fight,  pupil ,  or  apple  of  the  eye,  round  which  the  iris  forms  a  ring. 

When  the  aqueous  humour  of  the  eye  is  evacuated  at  a  wound  or 
ulcer  of  the  cornea,  there  is  danger  of  the  iris  growing  to  it.  To 
prevent  this,  the  patient  is  to  be  expofed  to  the  light  from  time  to 
time,  till  the  cornea  is  again  raifed  by  the  aqueous  humour.  The 
light  occafions  a  motion  in  the  iris,  which  may  prevent  it’s  adhefion. 

Iris,  the firmer  de  luce,  in  botany,  a  genus  of  the  triandria  mono- 
gynia  clafs.  The  flojvers  are  inelofed  in  fpathx  (or  flieathsj,  which 
are  permanent ;  the  flowers  are  divided  into  fix  parts,  the  three 
outer  oblong,  obtufe,  and  refle£ted  ;  the  three  inner  eretff  ,  and  end¬ 
ing  in  acute  points  ;  they  have  three  awl-ffiaped  ftamina,  which  lie 
upon  the  reflexed  petals  ;  under  the  flower  is  licuated  an  oblongger- 
men,  which  becomes  an  oblong  angular  capfule  with  three  cells, 
filled  with  large  feeds.  There  are  nineteen  fpecies. 

The  Florentine  dry  iris,  or  orrice-root,  is  an  expectorant  and 
attenuant.  It  is  given  with  fuccefs  in  althmas,  and  many  other 
diforders  of  the  breaft  and  lungs.  The  dofe  is  from  ten  to  fifteen 
grains  in  powder.  It  is  ufed  alfo  in  perfumes  ;  in  fternutatory 
powders,  and  for  communicating  a  grateful  flavour,  refembling 
that  of  rafpberrjes,  to  wines  and  fpirits.  The  juice  of  the  frefh 
root  of  our  ins,  .is  an  excellent  medicine  in  droplies  ;  and  the  belt 
way  ofgiving  it  is  with  white  wine;  in  dofes  from  one  or  two  drams 
to  three  or  four  ounces,  which  muff  be  taken  every  two  or  three 
days  :  it  is  a  ftrong  irritating  cathartic,  works  both  by  vomit  and 
ftool,  and  difeharges  a  very  great  quantity  of  phlegm.  The  bluifh 
expreffed  juice  of  the  flowers  changes,  with  the  addition  of  a  little 
lime-water,  into  a  fine  green ;  and  it  is  thus  directed  in  foreign 
pharmacopoeias  for  tinging  forne  of  the  unftuous  compofitions  cal¬ 
led  odoriferous  or  apopleCtic  balfams. 

T.  he  curious  may  raife  the  feveral  fpecies  from  their  feeds  ;  which 
if  taken  from  the  chqieelt  flowers,  and  cultivated  with  care,  ufually 
afford  a  fine  variety  in  the  flowers  of  the  plants  they  produce.  They 
fhould  be  fown  foon  after  they  are  ripe  on  an.  eaft  border :  they  will 
come  up  in  fpring,  and  the  year  following  will  flower. 

Bulbous  Iris,  xiphion,  in  botany.  The  flowers  have  each  a  per¬ 
manent  (pafha  or  fheath,  and  have  fix  petals,  the  three  outer  broad, 
obtufe,  and  reflexed,  and  the  inner  ered,  pointed,  and  joined  to  the 
other  at  their  bale  ;  they  have  three  awl-fhaped  (lamina,  which  lie 
upon  the  reflexed  petals,  and  are  terminated  by  oblong  depreffed 
fummits ;  and  an  oblong  germen  under  the  flower'  fupporting  a  fhort 
nyle,  ci  owned  by  a  tripartite  ftigma.  The  germen  becomes  an  ob- 
long  angular  capfula  with  three  cells  filled  with  roundiffi  feeds. 

We  have  feveral  fpecies  of  this  beautiful  plant  cultivated  in  our 
gardens,  where  they  are  called  bulbous  irifes ;  and  befides  thefe  a 
vait  number  of  varieties  or  new  flowers.  ? 

Iris  lutea  paluflris,  the  yellow  fag-flower,  is  a  fpecies  of  iris  which 
grows  natutally  in  ditches  and  moifl  places,  in  moll  parts  of  this 
country.  I  he  common  people  of  Scotland  make  ink  of  this  plant. 
7  f  i(’  iri!xcd  with  fyrup  of  buckthorn,  is  reckoned  an  ef¬ 

fectual  hydi agog ue  ;  and  the  root  is  recommended  by  Brookes  as  a 
remedy  for  the  tooth-ach.  1 

Iris  is  alfo  a  peculiar  fpecies  of  fprig  cryftal,  remarkable  for  it’s 
giving  the  rainbow  colours  in  reflection. 

Iris  marina,  thefea-rainbow.  This  elegant  appearance  is  generally 
teen  after  a  violent  ftorm,  in  which  the  fea-water  has  been  in  vail 
emotions.  It  is  of  a  dufky  yellow  on  the  part  towards  the  fun,  and 
*  oale  green  on  the  oppolite  tide.  It  is  not  uncommon  to  fee  twenty 
or  tinny  of  them  at  a  time  at  noon-day.  3 

IRON,  mars,  in  natural  hiftory,  a  hard,  fufible,  and  malleable 
incta1  ot  a  greyifh  colour,  foon  tarnifliing  in  the  air  to  a  dufky 

dffi  11  hUC>  ant*  ^  n°  t'me  contra<^inB  a  yellowifh  or  red- 

Iron,  like  other  metals,  is  faid  to  confilt  of  earth,  PHLOGistON 
and  a  meral!ic  or  mercurial  principle.  This  metal  has,  next  to 
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gold,  the  greateft  tenacity  of  parts  ;  an  /row- wire,  the  diameter  of 
which  isi-ioth  of  an  inch,  being  capable  of  fuftaining  4501b.  with¬ 
out  being  broken,  It  is  the  moll  fonorous  of  the  metals  except 
copper  ;  the  hardeft  and  mofl  elaftic  of  them  all ;  hence  it’s  excel¬ 
lence  for  mechanic  inflruments:  it  is  made  into  tools,  by  which  all 
the  others  are  filed,  drilled,  and  cut  ;  and  is  the  only  one  that  ftrikes 
fparks  with  flint.  It  fpreads  difficultly  under  the  hammer,  but  may 
be  extended  to  a  great  degree,  drawn  into  wire,  as  flender  as  the 
fined  hairs :  it  is  mere  eafily  malleable  when  ignited  than  when  cold ; 
whilft  fome  of  the  other  metals,  though  du&ile  when  cold,  become 
quite  brittle  by  heat.  It  is  lighter,  confiderably,  than  copper;  and 
a  little  heavier  than  tin.  It  is  the  only  metallic  body  which  attracts, 
or  is  attracted  by  the  magnet,  one  of  it’s  own  ores. 

Iron  grows  red-hot  much  fooner  than  any  other  metal,  and  this 
not  only  from  the  application  of  adual  fire,  but  likewife  from  ftrong 
hammering,  fridion,  or  other  mechanic  violence.  It  neverthelels 
melts  the  mod  difficultly  of  all  the  metals  ;  requiring,  in  it’s  mod 
fufible  date,  an  intenfe  bright  white  heat.  When  perfedly  mal¬ 
leable,  it  is  not  fufible  at  all,  without  additions,  or  the  immediate 
contadt  of  the  burning  fuel ;  and  when  melted,  it  lofes  that  quality, 
which  deprives  it  at  the  fame  time  of  the  other,  as  if  fufibility  and 
malleability  were  in  this  metal  incompatible. 

Solutions  of  iron  made  in  acids  give  a  yellow  flain  to  linen,  &e. 
and  drike  a  black  colour  with  galls  and  other  vegetable  adringents. 
Thefe  are  valuable  properties  of  iron  to  the  callico- printer,  the 
dainer  of  leather,  wood,  &c.  and  the  dyer.  For  linen  and  leather, 
the  metal  is  commonly  dilfolved  in  four  whey  or  fmall  beer  ;  for 
dyeing,  the  vitriol  is  made  ufe  of.  This  metal  affords  alfo,  in  it’s 
calces,  red  and  yellow  pigments  to  the  painter  ;  and  a  fine  blue  in 
the  preparation,  called,  from  the  place  where  it  was  fird  difeovered, 
Berlin  or  Pruflian  blue.  A  flight  folution  of  vitriol  has  been  em¬ 
ployed  by  fome  as  an  affay  liquor  for  diftinguifhing  French  brandies 
from  common  fpirits  prepared  in  imitation  of  them  ;  Erenchbrandy 
having  ufually  an  adringent  impregnation  from  the  oaken  calks  in 
which  it  has  been  kept,  and  hence  driking  a  bluifh  or  black  colour 
with  the  chalybeate  folution  ;  whild  fpirits  tindtured  only  with  mo- 
laffes,  burnt  fugar,  &c.  give  no  fuch  colour.  The  principle  on 
w’hich  the  blue  colour  depends,  fhews  that  it  is  no  certain  ted  :  all 
fpirits  will  exhibit  it  if  impregnated  w  ith  adringents  ;  and  French 
brandies  will  not,  without  fuch  impregnation. 

Iron  ores  are  extremely  plentiful  in  almod  all  parts  of  Europe  : 
but  South  America,  fo  rich  in  gold  and  diver,  has  little  of  this  mod 
ufeful  metal.  The  riched  ores  of  iron  are  compadt  and  ponderous, 
of  a  brownifh,  reddifh  brown,  or  red  colour  :  they  fcarcely  ever 
participate  of  perfedt  fulphur,  the  pyritas  excepted,  and  contain  but 
little  foreign  matter  :  fuch  are,  the  magnet,  hasmatites  or  blood- 
done,  the  common  iron- ft one,  and  ruddle.  The  running  down  of 
the  iron- ft  one  requires  no  particular  management,  a  ftrong  charcoal 
fire  being  the  principal  point.  The  ores  of  iron  are  commonly  cal¬ 
cined  previous  to  the  fufion  :  the  harder  ones,  though  they  ffioulci 
contain  nothing  fulphureous  or  arfenical,  requiring  that  procefs  to 
render  them  pulverable.  In  the  large  works,  a  quantity  of  the  ore 
is  placed  on  a  bottom  of  wood  or  charcoal,  intermingled  with  drata 
of  the  fame  kind  of  fuel ;  the  pile  carried  up  to  a  coriliderable  height, 
and  fet  on  fire. ; ' 

The  fufion  is  performed  in  furnaces  twenty  or  thirty  feet  high, 
and  eight  or  ten  feet  wide  in  the  middle,  but  narrower  above  and 
below.  The  furnace  is  charged  at  top  with  charcoal,  and  the  fire 
excited  by  large  bellows  moved  by  water.  When  the  whole  internal 
furface  appears  of  a  drong  white  heat,  the  ore  is  thrown  in,  by  lit¬ 
tle  at  a  time,  with  charcoal  over  it,  and  commonly  a  portion  of 
limeltone,  the  true  ufe  of  which  is  probably,  not  as  has  been  gene¬ 
rally  fuppofed,  to  abforb  fulphur,  but  to  promote  the  fufion.  The 
ore,  gradually  melting,  drops  down  through  the  fuel  into  the  re¬ 
ceiver  or  bottom  of  the  furnace,  where  a  paffage  is  open  for  taking 
off  the  feum  or  drofs.  The  metal,  now  in  drong  fufion,  is  let  out, 
by  a  tap-hole,  into  furrows  made  in  a  bed  of  fand  :  the  large  mafs, 
which  fets  in  the  main  furrow,  is  called  by  the  workmen  a  fow,  and 
the  leflcr  ones  pigs  of  iron.  Chimney-backs,  doves,  garden-rollers, 
&c.  are  formed  of  this  rough  metal  taken  out  of  the  receivers  with 
ladles,  and  cad  into  moulds  made  of  fine  fand.  Two  or  three  tons 
of  iron  are  run  off  in  twenty-four  hours :  before  the  force  of  water 
was  called  in  aid  to  work  the  bellows,  fcarce  an  hundred  weight 
could  be  obtained  in  a  day,  and  a  large  quantity  of  the  metal  was 
left  in  the  drofs:  hence,  in  fome  places,  the  flags  of  the  old  works 
are  now  re-melted  to  advantage  along  w’ith  frelh  ore.  From  the 
richnefs  of  the  flags  of  different  ores  left  by  former  times,  fome 
have  been  milled  into  an  opinion,  that  the  metal  was  regenerated  in 
them. 

From  the  great  confumption  of  wood  in  this  bufinefs,  and  it’s 
fcarcity  in  fome  places  where  there  are  rich  mines  of  iron,  attempts 
have  been  made  to  fubflitute  other  fuels.  Peat  has  been  found  to 
anfwer  tolerably  well:  in  fome  parts  of  England,  a  quantity  of  this 
has  for  a  confiderable  time  been  mixed  with  the  charcoal ;  and  a 
patent  has  been  lately  obtained  for  running  down  the  ore  with  peat 
alone.  Pit-coal  renders  the  iron  hard  and  brittle  :  this  inconvenience 
is  laid  to  be  in  a  good  meafure  prevented,  by  previoufly  coaking  the 
coal,  as  is  cuftomary  to  fit  it  for  the  drying  of  malt. 

The  impure  iron,  as  run  from  the  ore,  is  melted  down  in  another 
furnace,  intermixed  with  charcoal  ;  a  ftrong  blaft  of  air  being  im¬ 
pelled  on  the  furface  of  the  metal,  by  which  it’s  f  ufion  is  remarkably 
promoted.  On  difeontinuing  the  adfion  of  the  bellow's,  the  iron 
thickens  into  a  mafs  called  a  loop,  which  is  conveyed  under  a  large 
hammer  raifed  by  the  motion  of  a  water-mill.  1  he  iron,  beat  into 
a  thick iqu ire,  is  heated  till  ready  to  melt,  and  forged  again:  by  a 
few  repetitions  of  this  procefs,  it  becomes  completely  malleable, 
and  is  at  length  formed  into  bars  for  fale.  A  large  quantity  of  vi¬ 
treous  fcoria  feparates  both  in  the  fufion  and  the  forging ;  the  rough 
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caff  iron,  obtained  from  feme  ores,  lofe  more  than  half  it’s  weight  j 
in  being  made  into  bars. 

Iron,  preparations  of,  in  medicine,  are,  i.The  crude  filings, 
reduced  to  an  impalpable  powder, greatly  recommended  in  female 
diforders.  2.  The  crocus  martis.  See  Crocus.  3.  The  flores 
martiales,  or  flowers  of  iron.  Seethe  article  Flos.  4.  The  fal 
maitis,  or  fait  of  iron,  which  is  prepared  thus :  mix  together  a  quart 
of  water,  and  eight  ounces  of  the  oil  of  vitriol ;  pour  the  oil  of  vi¬ 
triol  in  by  a  little  at  a  time :  put  the  mixed  liquor  into  a  glafs  vefiel, 
and  add  to  it  four  ounces  of  the  filings  of  iron  :  when  the  ebullition 
is  over,  evaporate  the  liquor  to  a  pellicle,  and  fet  it  to  fhoot,  there 
will  then  be  a  green  vitriol  or  fait  found  in  fair  cryflals  ;  dry  them 
for  ufe.  This  fait  is  one  of  the  mod  powerful  preparations  of  this 
metal  ;  it  opens  obftru&ions  of  all  kinds,  (Irengthens  the  vifeera,  is 
an  excellent  medicine  in  cachexies,  and  deftroys  worms.  5.  Tinc¬ 
ture  of  iron,  with  fpirit  of  fait,  is  made  thus  :  take  filings  of  iron, 
half  a  pound;  Glauber’s  fpirit  of  fea  fait,  three  pounds;  redlified 
fpirit  of  wine  three  pints  :  digeft  the  fpirit  of  fait  and  the  filings  to¬ 
gether,  without  heat,  as  long  as  the  fpirit  will  work  upon  them  ; 
then  after  the  faeces  have  fubfided,  pour  off  the  clear  liquor,  evapo¬ 
rate  it  to  one  pound,  and  to  this  add  the  fpirit  of  wine.  This  has 
the  fame  virtuesas  the  crocus  martis.  See  the  article  Crocus.  6. 
Chalybeate,  or  fteel  wine,  is  made  in  the  following  manner:  take 
filings  of  iron,  four  ounces  ;  cinnamon  ^nd  mace,  of  each  half  an 
ounce  ;  of  rheniffi  wine,  two  quarts  ;  infufe  them  a  month,  with¬ 
out  heat,  often  (baking  the  veil'd,  and  then  filter  it  oft  for  ufe. 
This  wine  is  an  excellent  (lomachic  and  aperient ;  a  moderate  glafs 
mav  be  drank  once  or  twice  a  day,  or  it  may  be  mixed  in  apozems 
of  the  aperient  vegetables. 

iROx-moulds,  and  fpots  of  ink  in  linen,  may  be  taken  out  by 
dipping  the  ftained  part  in  water,  fprinkling  it  with  a  little  of  the 
powdered  effential  fait  of  wood-forrel,  then  rubbing  on  a  pewter 
plate,  and  waffling  the  fpot  out  with  warm  water.  This  term  is 
alfo  applied  to  yellow  lumps  of  earth  or  ftone,  found  in  chalk-pits, 
about  the  Chiltern,  in  Oxfordlhire,  and  elfe-where  ;  being  a  kind 
of  pyrites,  or  indigefted  iron- ore. 

Iron-sick,  is  applied  to  a  fhip  or  boat,  when  her  bolts,  nails, 
or  fpikes,  are  fo  eaten  with  ruff,  that  they  make  hollows  in  the 
planks,  whereby  the  fliip  leaks. 

IRONY,  (derived  from  etpmeia,  diftlmulation,)  in  oratory,  a  fi¬ 
gure  in  fpeech,  wherein  we  plainly  intend  l'omething  very  different 
from  what  our  words  exprefs ;  as  when  we  feem  to  praife  a  perfon 
at  a  time  when  we  evidently  rally,  and  difeommend  him.  Or, 

An  Irony,  diffembling  with  an  air, 

Thinks  otherwife  than  what  the  words  declare. 

Thus  when  a  notorious  villain  is  fcornfully  complimented  with 
the  titles  of  a  very  honeft  and  excellent  perfon  ;  the  charadter  of  the 
perfon  commended,  the  air  of  contempt  that  appears  in  thefpeaker, 
and  the  exorbitancy  of  the  commendations,  fufficiently  difeover  the 
diflimulation  or  irony.  Quintilian  ftiles  it  Diverjiloquium. 

The  fubjedls  of  irony  are  vices  and  follies  of  all  kinds  :  and  it  has 
thus  been  ufed  by  the  moft  grave  perfons  on  proper  occafions.  So¬ 
crates  ufed  it  fo  much  as  to  acquire  the  name  of  stpuv,  or  the  droll. 

It  was  alfo  ufed  by  the  prophet  Elijah,  1  Kings  xviii.  27.  by  Solo¬ 
mon,  Ecclef.  xi.  9.  and  by  our  Saviour  himfelf,  Mark  vii.  9. 

IRRADIATION,  fignifiesan  emanation,  or  fhoocing  out  of 
rays,  or  fubrile  effluvia,  from  any  body  :  figuratively,  knowledge. 

IRRATIONAL  numbers,  the  fame  as  fur d  numbers. 

IRREDUCIBLE^,  in  algebra,  is  ufed  for  that  cafe  of  cubic 
equations  where  the  root,  according  to  Cardan’s  rule,  appears  under 
an  impofiible  or  imaginary  form, and  yet  is  real.  Refer  for  further 
fatisfa&ion  to  Syftem  of  Arithmetic,  p.  213. 

IRREGULAR,  fomething  that  deviates  from  thecommon  forms, 
or  rules  ;  thus  we  fay  an  irregular  fortification,  ah  irregulrr  figure, 
&c.  See  the  article  Fortification,  &c. 

Irregular,  among  cafuifts,  is  applied  to  a  perfon  who  is  un¬ 
qualified  for  entering  into  orders  ;  as  being  bafe-born,  notorioufiy 
defamed,  &c.  and  by  that  means  rendered  incapable  of  holding  a 
benefice,  or  difeharging  any  part  of  the  facred  functions. 

Irrecular,  in  grammar,  fuch  inflections  of  words  as  vary 
from  the  general  rule  ;  thus  we  fay,  irregular  nouns,  irregular  verbs, 
&c.  which  deviate  from  the  common  terminations. 

Irregular  bodies,  are  folids  not  terminated  by  equal  and  fimilar 
furfaces. 

Irregular  column,  in  architecture,  a  column  which  does  not 
only  deviate  from  the  proportions  of  any  of  the  five  orders,  but 
whofe  ornaments,  whether  in  the  fhaft  or  capital,  are  abfurd  and  ill 
•chofen. 

IRRITABILITY,  in  anatomy  and  medicine.  Dr.  Haller  calls 
that  part  of  the  human  body  irritable,  which  becomes  fhorter  upon 
being  touched  ;  very  irritable,  if  it  contra£ts  upon  a  flight  touch  ; 
and  the  contrary,  if  by  a  violent  touch  it  contracts  but  little.  He 
concludes,  in  general,  that  the  nerves  alone  are  fenfible  of  them- 
felves  ;  and  that  in  proportion  to  the  number  of  nerves  apparently 
diftributed  to  particular  parts,  fuch  parts  poffels  a  greater  or  lefs  de¬ 
gree  of  fenfibility  ;  and  that  irritability  is  fo  different  from  fenfibi- 
lity,  that  the  moll  irritable  parts  are  not  at  all  fenfible,  and  vice  verfa.  \ 

ISAIAH,  or  the  Prophecy  of  Isaiah,  a  canonical  book  of  the 
Old  Teffament.  Uaiah  is  the  firff  of  the  four  greater  prophets  ;  the  i 
other  three  being  Jeremiah,  Ezekiel,  and  Daniel.  This  prophet 
was  of  royal  blood,  his  father  Amos  being  brother  to  Azariah,  king 
■of  J  udah.  The  five  firff  chapters  of  his  prophecy  relate  to  the  reign 
of  Uzziah  ;  the  vifion  in  the  fixth  chapter  happened  in  the  time  of 
Jotham  :  the  next  chapters,  to  the  fifteenth,  include  his  prophecies 
under  the  reign  of  Ahaz ;  and  thofe  that  were  made  under  the  reigns 
ofHczekiah  and  Manaffeh,  are  related  in  the  next  chapters  to  the 
end.  IJaiah  foretold  the  deliverance  of  the  Jews  from  their  capti¬ 
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vity  in  Babylon  by  Cyrus,  one  hundred  years  before  it  came  to  pafs. 
But  the  molt  remarkable  of  his  predidtions  are  thofe  Concerning  the 
Mefliah,  which  minutely  deferibe  his  defeent,  and  all  the  extraordi¬ 
nary  circumffances  of  his  life  and  death.  The  (lyle  of  this  prophet  is 
noble,  nervous,  fublime,  and  florid,  which  he  acquired  by  converfe 
with  men  of  the  greateft  abilities  and  elocution:  Grutius  calls  him 
the  Demofthenes  of  the  Hebrew's.  However,  the  profoundnefs  of 
his  thoughts,  the  loftinefs  of  his  exprefiions,  and  the  extent  of  his 
prophecy,  render  him  one  of  the  mod  difficult  of  all  the  prophets  ; 
and  the  commentaries  that  have  been  hitherto  written  on  Ijniah,  fall 
fhortofa  full  explication  of  his  meaning.  Bo.  Lowth  throws  con- 
fiderable  light  on  leveral  parts  of  this  prophecy. 

ISAMBLUCIS,  in  natural  hiftofy,  a  genus  of  foflils  of  the  clafat 
of  the Jeknifcc,  but  of  the  columnar,  rot  the  rhomboida)  kind.  See 
Plate  55 ,  Clajs  2.  The  filenita  ot  tins  genus  confift  of  fix  lides,  and 
two  obtuie  01  abrupt  ends  ;  and  all  their  Tides  being  very  nearly  of 
the  fame  breadth,  they  much  refemble  broken  pieces  of  the  columns 
of  fprig-cryllal. 

ISCHIUM,  or  Ischion,  (from  icrxv',  robur,  ftrengfh,)  in  ana¬ 
tomy  one  of  the  bones  of  the  hip;  called  alfo  coxa  and  coxendix. 

In  the  ijchium  is  a  deep  cavity,  called  cotyle  or  acetabulum,  which 
receives  the  head  of  the  thigh  bone.  This  cavity  is  encompafled 
with  a  cartilaginous  circle,  which  ferves  to  ftrengthen  the  thigh. 

The  ijchium  is  one  of  the  qffa  innominata  of  authors.  See  Plate 

H7.  fig-  3  1  N°  »9v  Plate  I9>  fig-  12,  lit.  c.  Refer  likewife  to  the 
Syttem,  p.  x  1 1. 

ISCHNAMBLUCIS,  in  natural  hiftory,  a  genus  of  foflils  of 
the  clafs  of  the  selenite,  but  one  of  thofe  which  are  of  a  colurr£ 
nar  form,  not  of  the  common  rhomboidal  one.  See  Plate  cc 
Clafs  2.  * 

ISiAj  feafts  and  facrifices  anciently  folemnized  in  honour  of  the 
goddefs  Ifis.  The  iftci  were  full  of  the  mod  abominable  impurities  ; 
and,  for  that  reafon,  ihofe  who  were  initiated  into  them  were  obliged 
to  take  an  oath  ot  fecrecy. 

ISINGLASS,  a  name  given  to  Mufcovy^  talc  and  ichthyo- 
colla.  A  ltrong  glue  is  made  ot  ifinglajs  diffolved  in  fpirit  of  wine. 

ISIS,  in  mythology,  a  goddefs  of  the  ancient  Egyptians,  and 
other  nations  :  the  is  reported  by  DiodorusSiculus  to  have  invented 
many  excellent  medicines. 

ISLAND,  or  Isle,  a  trad  ofdry  land  encompafled  with  water; 
either  with  the  fea,  a  river,  or  lake.  In  which  fenfe  ifland  Hands 
contradiitinguifhed  from  continent,  or  terra firma. 

Some  conclude,  tha l  ijlands  are  as  ancient  as  the  world,  and  it  is 
by  no  means  probable,  that  the  large  ijlands,  far  remote  from  the 
continent,  are  new,  or  that  they  cither  arofe  out  of  the  fea,  or  were 
torn  from  the  main  land.  Nor  is  it  lefs  certain  that  there  have  been 
new  ijlands  formed  by  the  carting  up  of  vaft  heaps  of  clay,  mud, 
fane,  Ccc.  as  that,  for  initance,  of  Ffongming,  in  the  province  of 
Nauquin  in  China  :  or  by  the  violence  of  the  fea,  which  has  torn  off 
large  promontories  from  the  continent,  as  the  ancients  imagined 
Sicily,  and  even  Great  Britain  to  have  been  formed.  It  is  alfo  cer¬ 
tain,  that  fome  have  emerged  above  the  waves,  as  Santorini  for¬ 
merly,  and  three  other  tjles  near  it  lately  ;  the  laft  in  1707,  which, 
role  from  the  bottom  of  the  fea,  after  an  earthquake,  that  was  fup- 
pefed  to  have  loofemd  it  from  it’s  hold. 

Several  naturaliffs  are  of  opinion,  that  ijlands  were  formed  at  the 
deluge  :  others  think  they  have  been  rent  and  feparated  from  the 
continent  By  violent  ftorms,  inundations,  and  earthquakes.  Thefe 
laft  haveobferved  that  the  Fait- Indies,  which  abound  in  ijlands  more 
than  any  other  part  of  the  world,  are  likewife  more  annoyed  with 
earthquakes,  tempelfs,  lightnings,  volcanos,  &.c.  than  any  other 
part. 

Varenius  thinks  moft  of  thefe  opinions  true  in  fome  inftances, 
and  believes  that  there  have  been  ijlands  produced  each  of  thefe  ways. 
St.  Helena,  Aicenfion,  and  other  fteep  rocky  ijlands,  he  fuppofes  to' 
have  become  lo,  by  the  feas  overflowing  their  neighbouring  cham¬ 
paigns.  By  the  heaping  up  huge  quantities  of  fand,  and  other  ter- 
reitrial  matters,  he  thinks  the  Jlands  of  Zealand,  Japan,  &c.  were 
formed  :  Sumatra  and  Ceylon,  and  molt  of  the  Eait  Indian  ijlands , 
he  rather  thinks  were  rent  off  from  the  main  land  ;  and  concludes, 
•that  the  ijlands  of  the  Archipelago  were  formed  in  the  fame  way  ; 
imagining  it  probable*  that  Deucalion’s  flood  might  contribute  to¬ 
wards  it. 

The  ancients  had  a  notion,  that  Delos*  and  fome  few  other  ijlands 
rofe  from  the  bottom  of  the  fea  ;  which,  how  fabulous  foever  it 
might  appear,  agrees  very  well  with  fome  later  obfervations.  Seneca 
takes  notice,  that  the  ijland  Theralia  rofe  out  of  the  ./Egean  fea  in 
his  time,  of  which  the  mariners  were  eye-witneffes. 

Islands,A^//w^-  Seneca  mentions  leveral  of  them  in  Italy; 
and  later  w  riters  have  delcribed  not  a  few  of  them  in  other  places : 
but  how  true  foever  the  hiltories  of  thefe  might  have  been  at  the 
time  they  were  written,  there  remain  very  few  proofs  of  their  truth 
at  prefent,  thefe  ijlands  having  either  difappeared  again,  or  been 
fixed  to  the  fides,  in  fome  places,  foas  to  have  made  a  part  of  the 
fhore. 

ISOMERIA,  a  term  fometimes  ufed,  in  algebra,  for  the  reduc¬ 
tion  and  converfion  of  equations. 

ISOPERIMETR1CAL  Jigures,  *re  fuch  as  have  equal  perime¬ 
ters,  or  circumferences. 

It  isdemonllrattd  :n  geometry,  that  among ifoperimctrical  figures, 
that  is  always  the  greateft  which  contains  the  moft  fides  or  angles. 
From  whence  it  follows,  that  the  circle  is  the  moft  capacious  ot  all 
figures  which  have  the  fame  circumference  with  it. 

That  of  two  ijoper metrical  triangles,  which  have  the  fame  bafe, 
and  one  of  them  two  fides  equal,  and  the  other  unequal  ;  that  is  the 
greater  whofe  fides  are  equal.  I  nat  ot  ifoperimctrical  figures,  whofe 
lides  are  equal  in  number,  that  is  the  greateit  which  is  equilateral, 
and  equiangular. 

U  Hence 
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Hence  flows  the  folution  of  that  popular  problem,  To  make  the 
hedging  or  walling,  which  will  fence  in  one  acre,  or  any  other  de¬ 
terminate  number  of  acres,  a,  fence  in  any  other  greater  number  of 

acres  whatever,  b.  .  .  , 

For,  call  *  one  fide  of  a  parallelogram,  whofe  area  is  the  number 

of  acres  a  ;  then  will  —  be  the  other  fide,  andaA-j-a*,  will  be 
x  x 

the  perimeter  of  the  parallelogram  ;  which  muft  be  equal  to  four 
times  the  fquare  root  of  b,  that  is,  2  — -  -f-  2  x  as  4  b,  whence  the 

value  of  x  will  eafily  be  had  by  the  folution  of  a  quadratic  equation  ; 
and  infinite  numbers  of  fquares  and  parallelograms  may  be  made 
which  (hall  have  the  fame  perimeter,  yet  different  areas.  L.  gr.  it 
one  fide  of  a  fquare  be  10,  and  one  fide  of  a  parallelogram  be  19,  and 
the  other  1,  fuch  fquare  and  parallelogram  will  be  ifopenmetrical, 
viz.  each  40  ;  yet  the  area  of  the  fquare  will  be  100,  and  of  the  pa¬ 
rallelogram  only  19.  . 

ISSUANT,  tffuing,  in  heraldry,  is  underftood  of  a  lion,  or  other 

animal,  in  a  coat  of  arms,  that  feems  juft  coming  out  from  under  a 
chief,  feitc,  a  houfe,  a  wood,  or  the  like,  and  only  thews  halt  his 

b°lSSUE,  in  law,  has  feveral  fignifications,  it  being  fometimes 
taken  for  the  children  begotten  between  a  man  and  his  wife  ;  lome- 
times,  for  profits  ariiing  from  amercements  and  fines  ;  and  fome¬ 
times,  for  the  profits  ilfuing  out  of  lands  or  tenements:  but  this 
word  generally  implies  the  conclufion,  or  point  of  matter,  that  ijjues 
from  the  allegations  and  pleas  of  the  plaintiff  and  defendant  in  a 
caufe  tried  by  a  jury  of  twelve  men. 

Issue,  general,  that  whereby  it  is  referred  to  a  jury  of  12  men  to 
bring  in  their  verdift,  whether  or  no  the  defendant  hath  done  any 
fuch  thing  as  the  plaintiff  lays  to  his  charge.  T  hus  if  it  be  an  of¬ 
fence  againft  any  ftatute,  and  the  defendant  plead  not  guilty,  this 
being  put  to  a  jury  is  called  a  general  ijjue  :  and  in  like  manner,  if  a 
man  complain  of  any  private  wrong,  which  the  defendant  denies, 
and  pleads  no  wrong,  nor  diffeifin,  and  this  be  referred  to  a  jury,  it 
is  likewife  the  general  ijjue. 

Issue,  [fecial,  that  wherein  fpecial  matters  being  alleged  by  the 
defendant,  both  parties  join  on  this  point,  and  go  to  a  demurrer,  if 
it  be  a  point  of  law ;  or  to  a  trial  by  a  jury,  if  it  be  a  queftion  about 
any  fad  ;  as  in  affaultand  battery,  where  the  defendant  pleads  that 

the  plaintiff  ftruck  firft.  '  .  ,  r  r  _  .  > 

Issue,  feigned ,  in  chancery,  is  ufed  when  a  matter  of  tadt  is 
ftrongly  controverted,  and  the  court  dire&s  the  matter  to  be  tried  by 
a  jury  •  but  as  no  jury  can  be  fummoned  to  attend  this  court,  the 
fad  is"  ufually  directed  to  be  tried  at  the  bar  of  the  court  of  king’s 
bench,  or  at  the  affiles  upon  a  feigned  ijjue. 

Issues  on  Jberiffs  are  for  negledts  and  deraults,  by  amercement 
and  fine  to  the  king,  levied  out  of  the  ijfues  and  profits  oftheir  lands  ; 
and  double  or  treble  iJJ'ues  may  be  laid  on  a  fhenff  for  not  returning 
writs  &c.  But  thefe  iffues,  on  fhewing  a  good  and  fufficient  caufe, 
may  be  taken  off  before  they  are  eftreated  into  the  exchequer. 

Iffues  are  alfo  leviable  upon  jurors,  for  non-appeafance,  though 
upon  a  reafonable  excufe,  proved  by  two  witneffes,  the  juftices  may 
difeharge  the  fame.  To  join  ijjue  is  to  agree. 

Issues  in  furgery,  fmall  artificial  apertures  made,  either  by  cauf- 
tics  or  incifion,  in  a  flefhy  part  of  the  body,  ufually  in  the  arms, 
legs  or  back,  to  drain  off  fuperfluous  or  noxious  humours. 

An  iffue  fliould  be  made  in  the  middle  of  a  mufcle,  that  the  ne- 
celfary  motion  of  the  part  may  not  incommode  or  put  the  patient  to 
pain.  The  beft  way  of  making  ijfues  in  children  is,  by  applying  a 
fmall  piece  of  bliftering  plaifter,  as  big  as  a  pea,  to  the  part ;  and 
letting  it  lie  on  for  a  few  hours,  it  will  caufe  a  blifter :  upon  raifing 
the  {kin,  apply  a  pea  and  comprefs  it  tight  with  a  bandage,  till  by 
degrees  it  finks  in  and  forms  an  ijjue.  ,  _ 

In  whichever  method  the  ijjue  is  made,  it  muft  be  dreffed  at  leaft 
twice  every  day,  efpecially  if  it  runs  well,  and  in  the  fummer  fea- 
fon :  and  at  each  dreffing  you  muft  put  in  a  frefh  pea,  and  cover  it 
with  a  clean  plaifter,  or  a  piece  of  waxed  paper  or  filk,  or  an  ivy- 
leaf  retained  with  comprefs  and  bandage.  *But  the  deligation  for 
iffues  is  much  more  commodioufly  performed  with  a  leathern  fwathe, 
fattened  by  clafps,  than  by  a  circular  linen  roller.  In  this  manner 
iffues  are  to  be  kept  open,  till  the  patient  is  recovered  of  the  difor- 
der  for  which  they  were  made. 

Iffues  are  chiefly  made  for  various  diforders  in  the  head,  eyes,  ears, 
teeth,  Jciatica,  and  other  painful  diforders,  which  are  this  way  fre¬ 
quently  relieved  or  cured. 

In  order*to  clofe  an  ijjue,  little  more  is  required  than  to  difeharge 
the  pea,  and  to  refrain  from  putting  in  any  more,  by  which  means 
alone  it  willclof<?up  in  a  fhort  time  :  but  if  any  proud  flefh  fliould 
arife,  it  may  be  amputated,  or  elfe  removed  with  burnt  alum. 

ISTHM1A,  or  I  sthmian  Games,  one  of  the  four  folemn 
games  which  were  celebrated  every  fifth  year  in  Greece  ;  fo  called 
from  the  Corinthian  ifthmus,  where  they  were  kept. 

Thefe  games  were  held  fo  facred  and  inviolable,  that  when  they 
had  been  intermitted  for  fome  time,  through  the  oppreffion  and  ty¬ 
ranny  of  Cypfelus,  king  of  Corinth,  after  the  tyrant’s  death  the 
Corinthians,  to  renew  the  memory  of  them,  employed  their  utmoft 
power  and  induftry.  The  vi&ors  were  rewarded  with  garlands  of 
pine-leaves  ;  afterwards  parfley  was  given  ;  but  at  length,  the  pine 
was  refumed,  and  to  this  was  added  the  reward  of  one  hundred  filver 

drschm^t  '  -** 

Thefe  games  were  fo  celebrated,  and  the  concourfe  at  them  fo 
great,  that  only  the  principals  of  the  moft  remarkable  cities  could 
have  place  in  them.  The  Athenians  had  only  as  much  room  al¬ 
lowed  them  as  the  fail  of  a  fhip,  which  they  fent  yearly  to  Delos, 
could  cover. 

ISTHMUS,  in  geography,  a  narrow  neck  of  land  that  joins  two 

3 


ITCH. 


continents,  or  joins  a  peninfula  to  the  terra  frma ,  and  feparates  two 
feas.  The  molt  celebrated  ijlhmujes  are  thofe  of  Panama,  or-  Darien, 
which  joins  North  and  South  America  ;  and  that  of  Suez,  which 
connedts,  Afia  and  Africa;  that  of  Corinth,  of  Crim  Tartary,  &c. 
See  BALDWYNs  New  Syftem  of  Geography,  now  publifliing  in 
80  N0s. 

Isthmus  is  aifo  applied  by  the  anatomifts  to  feveral  parts  of  the 
human  body,  particularly  that  narrow  part  of  the  throat,  fituate  be¬ 
twixt  the  two  tonfils. 

ITALIAN,  the  language  fpoken  in  Italy. 

This  tongue  is  derived  principally  from  the  Latin ;  and  of  all  the 
languages  formed  from  the  Latin,  there  is  none  which  carries  with  it 
more  vifible  marks  of  it’s  original  than  the  Italian.  It  is  accounted 
one  of  the  moft  perfedf  among  the  modern  tongues,  containing  words 
and  phrafes  to  reprefent  all  ideas,  to  exprefs  all  fentiments,  to  deli¬ 
ver  one’s  felf  on  all  fubjedts,  to  name  all  the  inftruments  and  parts 
of  arts,  &c.  It  is  ho, y'ever  complained,  that  it  has  too  many  dimi¬ 
nutives  and  fuperlatives,  or  rather  augmentatives,  but  without  any 
great  reafon :  for  if  thefe  words  convey  nothing  farther  to  the  mind 
than  the  juft  idea  of  things,  they  are  not  more  faulty  than  our  pleo- 
nafms  and  hyperboles.  The  language  correfponds  to  the  genius  of 
the  people;  they  are  flow  and  thoughtful,  and  accordingly  their  lan¬ 
guage  runs  heavily,  though  fmoothly,  and  many  of  their  words  are 
lengthened  out  to  a  great  degree.  They  have  a  great  tafte  for  mufic  ; 
and,  to  gratify  their  paffion  this  way,  have  altered  abundance  of 
their  primitive  words,  leaving  out  confonants,  taking  in  vowels, 
fofteningand  lengthening  out  their  terminations' for  the  fake  of  the 
cadence.  Hence  their  language  is  extremely  mufical,  and  fucceeds 
better  than  any  other  in  operas,  and  fome  parts  of  poetry:  but  it  fails 
in  ftrength  and  nerves:  hence  alfo  a  great  part  of  it’s  words,  bor¬ 
rowed  from  the  Latin,  become  fo  far  difgurfed,  that  they  are  not 
eafily  known  byperfons  verfed  in  that  language. 

ITALIC,  or  Italian  hours,  are  the  twenty-four  hours  of  the 
natural  day,  accounted  from  the  fun-fetting  of  one  day,  to  the  fame 
again  the  next  day.  For  Italic  Characters  fee  Letter.  This  way 
of  reckoning  was  ufed  by  the  J ews  of  old,  and  is  ufed  by  the  Italians 
to  this  day. 

ITCH,  a  difeafe  of  the  fkin,  which  is  corrupted  by  the  oozing  out 
of  certain  fharp  humours,  which  gather  into  puftules,  and  occafion 
a  prurigo  or  itching. 

The  itch  is  either  moift  or  dry,  which,  appearing  in  the  joints 
principally  at  firft,  gradually  fpreads  through  the  reft  of  the  body, 
except  the  head. 

This  difeafe  firft  appears  in  a  reddifh  roughnefs  of  the  fkin ;  which 
is  fucceeded  by  pimples,  that  let  out  matter  of  a  fharp  ichor  ;  and 
the  exulceration  is  attended  with  itching,  and  fpreads  by  contagion. 
It  may  juftly  be  called  an  animated  difeafe,  as  owing  it’s  origin  to 
fmall  animals,  called  icari.  Hence  the  reafon  manifeftly  appears 
why  the  difeafe  is  communicated  by  the  linen,  wearing  apparel, 
gloves,  &c.  which  were  ufed  by.infedted  perfons:  for  the  eggs 
w'hich  had  ftuck  to  foftfubftances  of  this  kind,  are  rubbed  into  the 
furrows  of  the  cuticle,  and  are  there  hatched  and  nourifhed. 

The  beft  medicine  yet  known  for  the  itch  isfulphcir,  which  fhould 
be  ufed  both  externally  and  internally.  The  parts  moft  afFedted 
may  be  rubbed  with  an  ointment  made  of  the  flowers  of  fulphur  two 
ounces,  crude  fal  ammoniac  finely  powdered,  two  drams ;  hogs  lard, 
or  butter,  four  ounces*;  to  which  may  be  added  a  fcruple,  or  half  a 
dram  of  the  effence  of  lemon,  in  order  to  take  away  the  difagreeable 
fmell.  About  the  quantity  of  a  nutmeg  of  this  may  be  rubbed  upon 
the  extremities,  at  bed-time,  twice  or  thrice  a  w-eek.  Before  the 
patient  begins  to  ufe  the  ointment;  if  he  be  of  a  full  habit,  he 
ought  to  be  bled,  or  take  a  purge  or  two.  Duringthe  ufe  of  it,  he 
fhould  alfo  take,  night  and  morning,  as  much  of  the  flour  of  brini- 
ftone  and  cream  of  tartar,  in  a  little  treacle  or  new  milk,  as  will  keep 
the  body  gently  open ;  and  take  care  of  catching  gold.  The  quan¬ 
tity  of  ointment  above  diredted  will  generally  fuffice  for  the  cure  of 
one  perfon;  but  if  any  fymptoms  of  the  difeafe  remain,  the  medi¬ 
cine  may  be  repeated.  Mercury  is  a  dangerous  remedy  in  this  dif¬ 
eafe;  and  mercurial  girdles  have  fometimes  proved  lamentably  fatal. 

Itch ,  venercaf  or  pecky.  This  is  ufually  rather  dry  than  moift, 
and  does  not  fpread  itfelf  fo  quickly  as  the  other  kinds.  It  fome¬ 
times  occupies  the  body  in  general,  fometimes  only  particular  places, 
as  the  thighs,  the  ferotum,  or  the  face.  At  it’s  firft  appearance  there 
are  ufually  felt  certain  little  tumours  under  the  fkin  ;  and  after  this 
there  appears  a  fcab  which  remains  on  the  part  a  confiderabk  time, 
and  will  not  eafily  be  removed  or  torn  off.  The  pain  of  this  is  (harp 
and  erofive,  efpecially  when  it  is  exafperated  by  fcratching;  and 
while  this  is  fixed  to  fome  one  part,  there  are  pains  felt  deep  within 
the  flefh  in  other  places,  which  are  moft  intolerable  in  the  night; 
and  in  women  the  jluor  albus,  or  whites,  is  ufually  an  attendant  on 
it ;  and  in  men  fometimes  a  gonorrhoea,  fometimes  buboes  and  other 
tumors;  and  in  infants,  who  are  thus  afledted,  from  the  difeafes  of 
their  parents,  there  are  frequent  excoriations,  and  often  criftatcd 
and  varicofe  excrefcences  of  flefh  about  the  anus. 

In  the  -venereal  itch,  the  method  to  be  ufed  for  a  cure  is  the  fame 
with  that  for  the  venereal  difeafe  in  any  other  appearance,  but  in  this 
there  mdft  always  be  kept  up  a  gentle  perfpiration  :  mercurial  oint¬ 
ments  have  peculiarly  a  place  here  :  and  when  the  difeale  is  fo  rooted 
as  to  give  way  to  no  other  means,  recourfe  is  to  be  had  to  a  faiiva- 
tion:  and  finally,  the  cure  is  to  becompleted  by  evacuating  the  eor- 
redled  humours  by  flooJ,  in  which  cafe  calomel  is  a  very  ufeful  in¬ 
gredient  in  purges,  and  the  decodlions  of  the  diaphoretic  and  diu¬ 
retic  vegetables  are  of  great  lervice  in  completing  it,  and  prevent¬ 
ing  a  return. 

In  the  malignant  itch,  the  ferine  or  fcorbutic  is  to  be  treated  as  the 
feurvy,  to  which  it  owes  it’s  origin.  i  he  antiscorbutic  juices 
fliould  be  taken  for  fome  time,  and  the  decoction  of  tobacco  made 
veryftrong,  is  a  good  external  application;  mercurial  ointments  have 
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alfo  their  ufe  here,  and  the  'violent  heat  of  the  eruptions  may  be  mi¬ 
tigated  by  camphor,  and  bv  the  frogs  fpawn  plainer. 

Itch,  the  leprous.  In  this  the  head  is  frequently  affe&cd,  the 
pains  are  very  violent,  and  the  hair  and  Ikin  very  frequently  fall  off. 
There  ilfues  from  the  fcabs  white  fanious  matter,  and  the  whole  tex¬ 
ture  of  the  Ikin  is  altered  ;  the  cuticle  being  befet  with  fmall  fcales, 
and  feeling  rough  like  the  fkin  of  an  elephant,  whence  thedifeafe  has 
been  called  bv  fome  elephantiafis. 

In  other  refpedts,  this  complaint  is  attended  with  no  fenfation  of 
pain,  or  uneafinels  :  but  the  face  is  inflated,  the  teeth  become  black, 
the  breath  becomes  foetid,  and  tumours  of  the  bubo  kind  appear  on 
feveral  parts  of  the  body,  all  which  become  finally  malignant  ulcers  ; 
and  in  the  progrefs  of  the  difeafe,  large  fcabs,  with  portions  of  the 
Ikin,  fall  from  different  parts  of  the  face. 

Perfons fubjeSl  to  the  itch.  Thefe  are  principally  men  of  a  fangui- 
neous  temperament  of  body  and  phlegmatic  difpofition,  who  moll 
Calily  fall  into  the  moifl  itch  of  thefimple  and  benign  kind,  and  are 
of  all  others  moll  difficultly  cured  of  it.  Thofe,  on  the  other  hand, 
who  are  mod  fubjedt  to  the  Ample  dry  itch,  are  men  of  a  dry  tern-  i 
perament  and  choleric  habit.  All  perfons  who  eat  coarfe  foods, 
with  much  fait,  and  drink  four  and  decayed  liquors,  eafily  fall  into 
this  kind  ;  as  alfo  fuch  as  live  in  a  damp  foggy  air,  and  thofe  who 
are  fubjedl  to  obflrudlions  of  the  liver,  and  who  have  long  been  af¬ 
flicted  with  quartans.  T  hole  who  have  a  fupprefllon  or  diminution 
of  the  ufual  quantity  of  urine,  and  by  that  means  have  the  fait  fero- 
fities  of  the  blood  not  duly  carried  off,  are  alfo  more  fubjedf  than 
others  ;  as  alfo,  from  the  fame  caufe,  are  fuch  as  have  had  old  ulcers 
fuddenly  flopped,  or  illues  dried  up,;  people  who  have  been  ufed  to 
cupping,  at  certain  regular  times,  and  afterwards  ncgledl  it ;  and 
finally,  thofe  of  an  idle  and  fedentary  courfe  of  life. 

ITINERANT  judges,  thofe  who  formerly  were  fent  into  divers 
counties  to  hearcaufes  at  particular  periods. 

1TINERARIUM,  in  furgery,  a  ftaff  ufed  in  the  operation  of 
cutting  for  the  ftone. 

ITINERARY,  the  defeription  a  traveller  gives  of  his  journey, 
and  of  the  curiofities,  See.  he  obferves  therein. 

IVAHAH,  a  canoe  or  boat  ufed  by  the  iflandersof  the  South-fea, 
for  lhort  excurfions  tofea:  it  is  wall-fided  and  flat-bottomed.  Thefe 
boats  are  of  different  fizes,  their  length  being  from  72  feet  to  10; 
but  their  breadth  is  very  difproportionate,  for  thofe  of  ten  feet  are 
about  a  foot  wide,  and  thofe  of  more  than  70  are  fcarcely  two. 
The  fighting ivahah  is  the  longeff,  with  it’s  head  and  Item  confide- 
rably  raifed  above  the  body,  in  a  femicircular  form  ;  the  ftern  is 
fometimes  17  or  18  feet  high. 

JUBILEE,  among  the  Jews,  denoted  every  fiftieth  year,  being 
that  which  followed  the  revolution  of  feven  weeks  of  years  ;  at  which 
time  all  flaves  were  made  free,  all  debts  annihilated,  and  all  lands, 
&  c.  reverted  to  their  ancient  poffeffors  ;  all  agriculture  'was  forbid¬ 
den,  and  the  poor  intitled  to  all  the  productions  of  the  Carth  tfl^t 
year.  The  privilege  extended  ortly  to  original  Ifraelites. 

According  to  Mafius,  the  word  is  derived  from  Jubal,  the  inven¬ 
tor  of  mulical  inftruments  ;  whence  the  words  Jobel,  and  Jubilee, 
fignified  the  year  of  deliverance  and  remiflion,  becaufe  proclaimed 
with  the  found  of  one  of  thofe  inftruments,  which  at  firft  was  no 
more  than  the  horn  of  a  ram. 

The  Chriftians,  in  imitation  of  the  Jews,  have  likewife  eftablifhed 
jubilees,  which  began  in  the  tirhe  of  pope  Boniface  VIII.  in  the  year 
1300,  and  are  now  pradtifed  every  twenty-five  years  5  but  thefe  re¬ 
late  only  to  the  pretended  forgivenefs  of  fins,  and  the  indulgences 
granted  by  the  church  of  Rome  :  together  with  the  privilege  of  per¬ 
forming  a  thoufand  frolics  in  mafquefade.  The  ceremony  of  the 
jubilee  obferved  at  Rome,  begins  in  the  following  manner:  the  pope 
goes  to  St.  Peter’s  church,  to  open  the  holy  gate,  which  is  walled  up, 
and  opened  only  on  this  occafion  ;  and,  holding  a  golden  hammer  in 
hrs  hand,  he  knocks  at  the  gate  three  times,  repeating  thefe  words, 
Aperite  mihi  port  As  jujlitia,  Sic.  Open  to  me  the  gates  of  righteoufnefs  ; 
l  will  go  into  them,  and  I  will  praife  the  Lord,  Pial.  cxviii.  19.  upon 
which  the  mafons  fall  to  work,  and  break  down  the  wall  that  flops 
up  the  gate  :  which  done,  the  pope  kneels  down  before  it,  and  the 
penitentiaries  fprinkle  him  with  holy  water.  Then,  taking  up  the 
icrofs,  he  begins  to  fing  Te  Deum,  and  enters  the  church,  followed 
by  the  clergy.  Irt  the  mean  time,  three  cardinal  legates. are  fent  to 
open  the  three  other  holy  gates,  which  are  in  the  churches  of  St. 
John  of  Lateran,  Sr.  Paul,  and  St.  Mary  the  Greater.  When  the 
holy  year  is  expired,  the  holy  gates  are  fhut  in  this  manner  :  the 
pope,  after  he  has  bleffedthe  ftones  and  mortar,  lays  the  firft  ftone, 
and  leaves  there  twelve  boxes  of  gold  and  filver  medals  ;  after  which 
the  holy  gates  are  walled  up  as  before,  and  continue  fo  till  the  next 
jubilee. 

To  be  intitled  to  the  privileges  of  the  jubilee,  the  bull  injoins  faf- 
tings,  alms,  and  prayers.  Tt  gives  thepriefts  a  full  power  toabfolve, 
in  all  cafes,  even  thofe  otherwife  referved  to  the  pope ;  to  make 
commutations  of  vow«,  & c.  in  which  it  differs  from  a  plenary  indul¬ 
gence.  During  the  time  of  jubilee,  all  other  indulgences  are  fuf- 
pended. 

JUCKING,  the  notes  of  a  cock  partridge,  inviting  the  hen  to 
come  to  him.  Thefe  ferve  the  fportl'man  in  good  ftead  for  finding 
the  places  where  they  are. 

JUDAISM,  the  religious  dodlrines  and  rites  of  the  Jews. 

Jndaifm  was  but  a  temporary  difpenfation,  and  was  to  give  way, 
at  leaft  the  ceremonial  part  of  it,  at  the  coming  of  the  Mciftah.  For 
a :  complete  fyftem  of  Judaijm ,  fee  the  books  of  Mofes :  fee  alfo  the 
article  Theology,  in  this  work. 

J  UDDOCK,  ged,  or  jack-fnipe,  a  fmall  fpecics  of  fnipe. 

J  UDE,  the  epiftle  of,  a  canonical  book  of  the  New  Teftamcnt, 
calculated  to  correct  the  diforderly  lives  and  impious  dodirines 
which  had  corrupted  the  faith  and  morals  of  the  Chriftians.  St. 
Jude  draws  them  in  lively  colours,  as  men  given  up  to  their  paf- 
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fions  full  of  vanity,  conducing  themfelves  by  worldly  wifdom.and 
not  by  the  Spirit  of  God. 

In  the  early  ages  of  Chriftianity,  feveral  rejected  this  epiftle,  be¬ 
caufe  the  apocryphal  book  of  Enoch  and  the  afcenlionof  Mofes  are 
quoted  in  it.  Neverthelefs,  it  is  to  be  found  in  all  the  ancient  ca¬ 
talogues  of  the  facred  writings  :  and  Clement  of  Alexandria,  Ter- 
tullian  and  Origen,  quote  it  as  written  by  Jude ,  and  reckon  it  among 
the  books  of  facrcd  feripture. 

JUDGE,  a  chief  magiftrate  of  the  law,  appointed  to  hear  crimi¬ 
nal  caufes,  to  explain  the  laws,  and  to  pafs  fentence  according  to  the 
verdict  brought  in  by  the  foreman  of  the  jury. 

A  judge,  on  his  being  created,  takes  an  oath  of  office,  that  he 
will  ferve  the  king,  and  indifferently  adminifter  juftice  to  all  men, 
without  refpctff  of  perfons  ;  that  he  will  take  no  bribe  ;  give  no 
counlcl^  where  he  is  a  party  ;  nor  deny  right  to  any,  even  though 
the  king,  by  his  letters,  or  by  exprefs  words,  command  the  con- 
fr'ai y  ;  and  that  he  may  have  no  temptation  to  break  his  oath,  he 
enjoys  his  office  and  a  fettled  falary  for  life,  and  it  is  not  in  the  power 
of  the  crown  to  deprive  him  of  either. 

Judges  muff  exercife  their  authority  in  a  legal  manner,  and  hold 
their  courts  in  their  proper  perfons,  'for  they  cannot  act  by  deputy, 
nor  any  way  transfer  their  power  to  another,  as  the  judges  of  cc- 
clefiaftical  courts  may.  Yet  when  there  are  fex  era]  judges  in  a  court 
of  record,  the  adt  of  any  one  of  them  is  effectual,  piovided  their 
commiffions  do  not  require  more  :  fo  likewife  what  is  executed 
by  a  majority  prelent,  is  the  a&  of  the  court  :  but  where  they  are 
equally  divided  in  opinion,  the  caufe  is  to  be  removed  into  the  ex¬ 
chequer  chamber,  and  for  that  purpofea  rule  is  to  be  made,  and  the 
record  certified,  See.  Some  things  done  by  judges  at  their  chambers, 
are  accounted  as  done  by  the  court  ;  and  that  they  may  be  prepared 
to  hear  what  is  to  come  before  them,  they  are  to  have  a  paper  of 
the  caufes  to  be  heard,  fent  to  them  by  the  attorneys  the  day  before 
they  are  fpoken  to  ;  that  if,  upon  reading  the  record  of  any  caui'e, 
any  fpecial  matter  that  arifes  fhould  appear  doubtful,  they  may  fa- 
tisty  themfelves  by  confulting  books. 

'The  judges  are  bound  by  oath  to  determine  according  to  the  known 
laws  and  ancient  cuftoms  of  the  realm.  Their  rule  herein  mult  be 
the  judicial  decifions,  and  refolutions  upon  the  various  caufes  that 
have  occurred,  and  not  theirown  arbitrary  will  and  pleafure,  or  that 
of  their  prince. 

Judges  are  free  from  all  profecutions  for  any  thing  done  by  them 
in  court,  which  appears  to  have  been  an  error  of  their  judgment.  * 

They  who  ufe  threatening  or  reproachful  words  to  a  judge  fitting 
in  the  courts,  are  jguilty  of  a  high  mifprifion,  and  have  been  pu- 
niflied  with  large  fines,  imprifonment,  and  corporeal  puniftiment. 
Aflaulting  a  judge  fitting  in  the  court,  by  drawing  a  weapon,  with¬ 
out  any  blow  ftruck,  is  punilhable  wdth  the  lofs  of  the  right  hand, 
itfiprilonment  for  life,  forfeiture  of  goods  and  chattels,  and  of  the 
profits  of  the  perfon’s  lands,  during  life. 

Judge,  in  feripture,  is  applied  to  certain  eminent  perfons  chofen 
by  God  himfelf  to  govern  the  Jews,  from  the  time  of  Jofliua  till  the 
tftablifhment  of  the  kings. 

The  Hebrews  were  governed  by  fifteen  judges,  for  the  fpace  of 
340  years ;  viz.  from  the  time  of  Othniel  their  firft,  to  Fiat*  of  Sa¬ 
muel  their  laft  judge. 

^  The  judges  were  not  ordinary  magiftrates,  but  were  appointed  by 
God  on  extraordinary  occafions,  as  to  head  the  armies,  to  deliver 
the  people  from  their  enemies,  Sic. 

Judges,  book  of ,  a  canonical  book  of  the  Old  Teftament,  fo 
called  from  it’s  relating  the  ftate  of  the  Ifraelites,  under  theadmi- 
niftration  of  many  illuftrious  perfons  whb  w’ere  called  judges,  from 
their  being  both  the  civil  and  the  military  governors  ot  the  people, 
and  who  were  raifed  up  by  God  upon  fpecial  occafions,  after  the 
death  of  Jofliua,  till  the  time  of  their  making  a  king.  In  the  time 
of  this  peculiar  pblify,  there  were  feveraL  remarkable  occurrences, 
which  are  recorded  in  this  book.  It  acquaints  us  wfith  the  grofs 
impiety  of  a  new  generation  w'hich  fprung  up  after  the  death  of 
Jolhua,  and  gives  us  a  lhort  view  of  the  difpenfations  of  God  to- 
,  wards  this  people,  fometimes  relieving  and  delivering  them,  and, 
at  others,  feverely  chaftifing  them  by  the  hands  of  their  enemies. 

The  book  of  Judges  is  ufually  divided  into  twro  parts  ;  the  one 
containing  the  hiitory  of  the  judges  from  Othniel  to  Sampibn,  which 
ends' with  the  16th  chapter  ;  the  other  containing  feveral  memorable 
actions,  w’hich  were  performed  in  or  about  the  time  of  the  judges , 
from  the  17th  chapter  to  the  end  of  the  book.  The  author  of  this 
book  is  wholly  unknown:  fomeaferibe  it  to  Samuel,  others  to He- 
zekiah,  and  others  to  Ezra. 

JUDGMENT,  a  faculty  of  the  foul,  by  which  it  perceives  the 
relation  between  two,  or  more,  ideas. 

Thus,  w'hen  we  judge,  that  the  fun  is  greater  than  the  moon,  the 
underftanding  firft  compares  the  two  ideas  of  the  fun  and  moon  ; 
and’,  finding  the  idea  of  the  fun  greater  than  that  of  the  moon,  the 
will  perfectly  acquielces  in  that  perception,  nor  puts  the  mind  upon 
any  farther  inquiry.  It  is  not  the  underftanding  then  that  judges,  as 
rs  ordinarily  thought  ;  judgments  and  reafonings  on  the  part  ot  the 
underftanding,  are  but  mere  perceptions  ;  it  is  the  will  alone  that 
judges,  by  acquiefcing  in  what  is  represented  to  it  by  the  underftand¬ 
ing. 

The  only  difference  between  perception,  judgment,  and  rcafning,  fo 
far  as  the  underftanding  is  concerned  in  mem,  is  this;  that  it  per- 
ceives  a  riling  limply,  without  any  relation  to  any  other  thing,  in  a 
iimple  perception;  that  it  perceives  the  relations  between  two  or 
more  tilings,  in  judgments;  and,  laftly,  that  it  perceives  the  relations 
that  are  between  the  relations  of  things  in  reaionings  ;  to  that  all  the 
operations  of  the  underftanding  are  in  effect  no  more  than  pure  per¬ 
ceptions.  -  'I  lius,  when  we  perceive,  for  inftance,  twice  2,  or  4,  this 
is  no  more  than  aliinple  perception;  when  we  judge,  that  twice  2 
are  4,  or  that  twice  2  arc  not  t»if  underftanding  dues  no  more 
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than  barely  perceive  the  relation  of  equality  that  is  between  twice  2 
and  4,  or  of  inequality  between  twice  2  and  5.  Farther,  reafon  con- 
fifts  in  perceiving  the  relation,  not  between  two  or  more  things,  for 
that  would  be  a  judgment,  but  of  two  or  more  relationuDf  two  or  more 
things:  thus,  when  I  conclude,  that  4  being  lefs  than 6,  twice  2  being 
4,  are  by  confequence  lefs  than  fix ;  I  perceive  not  only  the  relation  of 
inequality  between  2  and  4,  and  6  (for  this  were  only  a judgment, J, 
but  alfo  the  relation  of  inequality  between  the  relation  of  twice  2 
and 4, and  therelation  between4 and  6;  whichconftitutesa reafoning. 

The  term  judgment  is,  however,  feldom  confined  to  felf-evident 
truths  ;  but  rather fignlfies  thofe  conjedfures  that  we  form  which  do 
not  admit  of  undoubted  certainty,  and  where  we  are  left  to  deter¬ 
mine  by  comparing  various  probabilities  of  things.  Thus  a  man  of 
fagacity,  who  feldom  miftakes  in  the  opinions  he  frames  of  charadfers 
and  adions,  is  faid  to  judge  well,  or  think  judicioufly.  Hence  it 
might  not  be  improper  to  change  the  common  names  of  the  two 
firft  operations  of  the  mind,  calling  the  one  fimple  apprehenfton ,  and 
the  other  intuition. 

Judgments  for  crimes,  in  cafe  of  treafon  or  felony,  muft  be  by 
anexprefs  fentence,  an  outlawry  or  abjuration:  and  no  judgment 
can  be  inflided  contrary  to  law,  or  that  is  not  appointed  by  ad  of 
parliament.  Thefe  judgments  are  of  very  different  kinds  ;  as  in  high 
treafon  the  offender  is  fentenced  to  be  drawn,  hanged,  his  entrails 
taken  out  and  burnt,  his  head  cut  off,  and  his  body  quartered.  See. 
In  petit  treafon  the  judgment  is,  to  be  drawn  to  the  place  of  execu¬ 
tion,  and  there  hanged.  But  a  woman  in  all  cafes  of  high  and  petit 
treafon,  was  to  be  drawn  and  burnt.  All  perfons,  for  felony /are  to 
be  hanged  by  the  neck  till  dead.  'Judgment  in  mifprifion  of  treafon, 
is  imprifonment  for  life  :  and  for  mifprifion  of  felony,  the  offender 
is  fubjed  to  a  fine  and  imprifonment ;  and  for  crimes  of  an  infa¬ 
mous  nature,  the  judgments  are  diferetionary  in  the  breaft  of  the 
court,  and  thofe  guilty  are  punifhed  by  a  fine,  pillory,  &c.  See 
Execution  of  Criminals . 

Judgments  for  debts,  are  acknowledged  by  a  perfon’s  giving  a 
general  warrant  of  attorney  to  any  attorney  of  the  court  in  which  it 
is  to  be  acknowledged,  to  appear  for  him  at  the  fuit  of  the  party  to 
whom  the  fame  is  to  be  done,  and  to  file  common  bail,  receive  a 
declaration,  and  then  to  plead,  non  fum  informatus,  I  am  not  in¬ 
formed  ;  or  to  let  it  pafs  by  nihil  dicit,  he  fays  nothing ;  upon  which 
judgment  is  entered  for  want  of  a  plea.  J  udges  that  fign  judgment  of 
lands,  are  to  fet  down  the  day  of  the  month  and  year  in  which  they 
doit;  and  they  fhall  be  good  againft  purchafers  only  from  fuch 
figning.  Where  a  perfon  has  acknowledged  a  judgment  for  the  fc- 
curity  of  money,  and  afterwards  on  borrowing  more  money  of  an¬ 
other  perfon,  mortgages  his  lands,  See.  without  giving  any  notice  of 
the  judgment  to  the  mortgagee ;  in  fuch  cafe,  if  the  mortgager  do  not 
within  fix  months  pay  off  and  difeharge  the  judgment,  he  fhall  for¬ 
feit  his  equity  of  redemption,  4  and  5  Will,  and  Mary.  Acknow- 
ledginga  judgment  in  the  name  of  another  perfon  without  his  privity 
or  content,  is  made  felony,  by  2 1  Jac.  I.  c.  26. 

JUDICATURE,  the  quality  or  profeffionof  thofe  whoadminif- 
ter  juftice.  In  France,  thefe  offices  are  venal. 

JUDICIUM  parium,  a  trial  by  a  man’s  equals  :  i.  e.  of  peers  by 
peers,  and  of  commoners  by  commoners,  This,  in  magna  charta, 
is  infilled  on  as  the  principal  bulwark  of  our  liberties;  and  is  ef¬ 
teemed,  in  all  countries,  a  privilege  of  the  higheft  and  moil  benefi¬ 
cial  nature. 

JUFFERS,  among  carpenters,  pieces  of  wood  about  four  or  five 
inches  fquare,  and  of  feveral  lengths. 

JUG,  an  earthen  pot  or  pitcher  with  a  long  neck;  the  word  is 
alfo  ufed  for  a  common,  pafture,  or  meadow. 

JUGERUM,  in  Roman  antiquity,  a  fquare  of  120  Roman  feet ; 
it’s  proportion  to  the  Englifh  acre  being  as  10,000  to  16,097. 

JUGULAR,  in  anatomy,  an  appellation  given  to  two  veins  of 
the  neck,  which  arife  from  the  fubclavians.  1.  The  external  jugu¬ 
lar,  diftributed  over  the  external  parts  of  the  head  ;  and  which,  in 
it’s  feveral  parts,  receives  different  denominations  from  them,  as  the 
frontal,  temporal,  occipital,  &c.  vein.  The  internal  jugular , 
which  gives  ramifications  to  the  larynx,  the  pharynx,  the  mufclesof 
the  os  hyoides,  and  to  the  tongue  ;  thofe  which  are  under  it’s  vertex 
being  called  ranina.  But  belides  thefe  branches,  it’s  trunk  termi¬ 
nates  in  a  diverticulum,  called  the  jugular  fack,  and  brings  back  the 
blood  from  the  finufes  of  the  dura  mater,  and  from  the  brtfin.  See 
the  article  Vein,  and  Syflem,  p.  115. 

There  are  alfo  certain  glands  in  the  anterior  part  of  the  neck, 
called  jugular.  See  Gland. 

JUICE,  a  liquid  fubflance,  which  makes  part  of  the  compofition 
of  plants  ;  being  diffuled  among  all  the  folid  parts,  and  ferving  for 
their  nutriment  and  growth.  The  juice,  or  fap,  is  that  to  plants, 
which  blood  is  to  animals.  See  this  more  copioufly  explained  in 
Juices  y  Plants. 

Juice  is  alfo  applied  to  feveral,  and  even  to  all,  the  fluids,  or 
humours,  in  an  animal  body.  It  likewife  denotes  the  vapours  and 
humidities  inclofed  in  the  earth.  Thus  cryftal  is  faid  to  be  formed 
of  a  lapidificyWtv,  and  metals  to  be  generated  of  vapours  and  juices 
condenfed  in  the  earth. 

Juices,  concrete,  in  mineralogy,  a  name  given  to  fuch  fubftances 
tound  in  the  bowels  of  the  earth,  as  have- once  been  in  a  ftate  of 
fluidity,  and  are  capable  of  being  rendered  fluid  again  by  art,  by 
means  of  heat,  moifture,  or  other  common  agents.  It  is  alfo  ap¬ 
plied  to  all  thofe  fubftances  which  may  be  feparated  from  fluids  by 
chemical  operations,  whether  they  are  afterwards  foluble  in  them 
again  or  not ;  fuch  arc  the  particles  of  fpar,  feparated  from  water 
I  f0rTp  1 .  lllation»  and  remaining  at  the  bottom  of  the  veffel. 

J  ULEP ,  in  pharmacy,  an  alterative  medicine,  unknown  to  the 
^C5!f.n  j  ree^s»  anc*  invented  by  the  Arabians,  compofed  chiefly  of 
di lulled  waters,  &c.  and  fweetened  with  fugar  or  proper  fyrups. 

Difpenfatory  writers  mention  feveral  kinds  of  juleps.  1.  The 
camphorated  julep,  thus  prepared :  Take  of  c^mphire,  one  dram  ; 
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of  double-refined  fugar,  half  an  ounce  ;  of  boiling  water,  a  pint  : 
firft  grind  the  camphire  with  a  little  redtified  fpirit  of  wine,  till  it  is 
foftened  ;  then  with  the  fugar,  till  they  are  perfeftly  united  ;  laftly, 
add  the  water  by  degrees  ;  and,  when  the  mixture  lias  flood  in  a  co¬ 
vered  veffel,  till  it  is  cold,  ftrain  it  off.  2.  Chalk  julep,  thus  made: 
Take  of  the  whitefl  chalk  prepared,  one  ounce;  of  double-refined 
fugar,  fix  drams  ;  of  gum  arabic,  two  drams:  of  water,  a  quart: 
mix  all  together.  3.  The  mufk  julep,  thus  prepared  :  Take  of  da- 
mafk-rofe  water,  fix  ounces  ;  of  mufk,  twelve  grains;  of  double- 
refined  fugar,  one  dram  ;  grind  the  mufk  and  the  fugar  together,  and 
gradually  add  the  rote-water-  4.  The  faline  julep:  Dilfolve  two 
drams  of  fait  of  tartar  in  three  ounces  of  frefh  lemon  juice,  ftrained; 
when  the  efferveteence  is  over,  add  of  mint- water  and  common  wa¬ 
ter,  each  two  ounces,  and  of  fimple  fyrup,  one  ounce.  This  julep 
removes  ficknefs  at  the  ftomach,  relieves  vomiting,  promotes  perfpi- 
ration,  and  may  be  of  fervice  in  fevers.  5.  The  vomiting  julep  is 
made,  by  diffolving  four  grains  of  emetic  tartar  in  eight  ounces  of 
water,  and  adding  to  it  half  an  ounce  of  the  fyrup  of  clove-july- 
flowers.  This  julep  may  be  given,  in  the  beginning  of  fevers,  in  the 
dofe  of  one  table  fpoonful  every  quarter  of  an  hour,  till  it  ope¬ 
rates. 

JULUS,  an  infedt  very  common  among  rubbifh,  and  called  in 
Englifh  the  gally-worm :  it  is  furnifhed  with  a  great  number  of  feet, 
has  the  power  of  rolling  itfelf  up  like  a  ball  when  touched,  and  is 
efteemed  a  very  valuable  medicine  in  the  jaundice  and  fuppreffion 
of  urine. 

JULY,  in  chronology,  the  feventh  rrionth  of  the  year,  during, 
which  the  fun  enters  the  fign  Leo;  it  is  fo  called  in  honour  of  J  ulius 
Caffar ;  before  whofe  time  it  was  known  by  the  name  of  Quintilis, 
as  being  the  fifth  month  of  the  old  Roman  ycaf. 

JUNCTURE,  anyjointi  or  clofing,of  two  bodies.  See  Joint, 

Juncture,  in  oratory,  is  a  part  of  composition,  particularly 
recommended  by  Quintilian,  and  denotes  fuch  an  attention  to  the 
nature  of  the  vowels,  confonants,  andfyllables  in  the  connection  of 
words,  with  regard  to  their  found,  as  will  render  the  pronunciation 
moft  eafy  and  pleafant,  and  belt  promote  the  harmony  of  the  fen¬ 
tence;  as  in  Virgil’s  Anna  vir  unique  cano,  7 roja  qui  primus  ab  oris. 

JUNE,  the  fixth  month  of  the  year,  during  which  the  fun  enters 
the  fign  of  Cancer.  It  is  derived  from  the  Latin  Junius,  which 
fome  derive  a  Junone. 

JUNIPER,  a  well-known  ever-green  fhrub,  growing  in  many 
parts  of  Europe,  in  woods  and  mountainous  places.  The  berries 
are  fuppofed  to  contain  the  whole  virtues  of  the  plant,  and  fhould 
be  chofen  frefh,  plump,  full  of  pulp,  and  of  a  ftrong  tafte  ;  and  thefe* 
when  ufed  in  medicine,  are  powerful  attenuants,  diuretics,  and,car- 
minatives  :  they  diffolve  vifeid  humours  in  the  firft  paffages,  and 
arc  confequently  a  remedy  for  the  flatulencies  which  thefe  diforder* 
occafion.  They  are  given  in  cafes  of  the  gravel  and  other  nephritic 
complaints,  in  infractions  of  the  vifeera,  and  in  fuppreffions  of  the 
mentes ;  and  are  often  made  ingredients  in  clyfters.  The  berries 
chewed,  or  the  effential  oil  taken  only  in  a  few  drops,  give  the  urine 
the  fame  fweet  violet-fcent  that  it  has  after  taking  turpentine.  But. 
thefe  berries  are  not  to  be  given  indiferiminately  ;  for  in  hot  habits 
they  often  counteract  the  very  purpofes  intended  to  be  anfwerecf  by 
them,  and  their  ufe  is  fucceeded  with  heat,  and  even  fuppreffion  of. 
urine,  flatulencies,  and  fwellings  of  the  ftomach  and  inteftincs : 
therefore,  in  all  cafes  where  there  is  danger  of  an  inflammation^ 
either  in  the  primes  vies  or  in  the  kidnies,the  ufe  of  juniper-berries ' 
is  to  be  avoided.  We  keep  no  preparation. of  them  in  the  (hops, 
except  the  effential  oil  made  by  diftillers  with  water  in  the  ufuaL 
way  ;  and  this  is  feldom  made  at  home,  but  the  imported  kinejis' 
commonly  adulterated  with  oil  of  turpentine.  We  ufed  to  keep  a 
diftilled  fpirituous  water  of  juniper  in  the  {hops ;  but  the  vulgar  get-  ' 
ting  an  opinion  of  it’s  being  a  pleafant  dram,  the  making  of  it  .  be¬ 
came  the  bufinefs  not  only  of  the  apothecary,  but  of  the  diftiiler,; 
who  fold  it  under  the  name  of  geneva.  See  Geneva.  T 

JUNKS,  in  fea-language,  are  remnants  or  pieces  of  old  cabld^ 
which  is  ufually  cut  into  fmall  portions,  for  the  purpofe  of  making^ 
points,  matts,  gafkets,  fennit,  &c. 

JUNO,  in  the  heathen  mythology,  a  goddefs;  the  daughter  of 
Saturn  and  Ops,  the  fifter  and  wife  of  J  upiter :  (he  is  otherwife  called, 
Lucina.  The  moft  obvious  and  ftriking  charadfer  pf  Juno ,  which  we, 
derive  from  the  writings  of  Homer  and  Virgil,  is  that  of  an  impe¬ 
rious  and  haughty  wife.  Thefe  poets  oftener  repfefent  her  fcold- 
ing  at  J  upiter,  than  careffing  him.  Neverthelefs,  fhe  was  anciently; 
confidered  as  the  great  patronefs  of  marriage  and  a  wedded  life. 
Juno,  under  the  charaCier  of  prefiding  over  the  air,  is  rcprefeiited' 
in  a  light  car,  drawn  by  peacocks,  and  attended  by  the  Aura ,  or 
Nymphs  of  the  Air.  See  Jupiter. 

JUNTA,  called  alfo  Junto,  a  council,  or  company,  of  feveral 
perfons,  meeting  for  the  difpatch  of  any  bufinefs.  Junto  alfo  de-. 
notes  a  company  of  men  combined  in  any  fecret  delign ;  a  cabaL 
The  term  is  particularly  ufed  in  the  Spaniih  and  Portuguefe  affairs. 
On  the  death  of  Charles  II.  king  of  Spain,  the  kingdom  was  go-* 
verned,  during  the  abfence  of  Philip  V.  by  a  junta. 

In  Portugal  they  have  three  confiderable  juntas ;  the  junta  of  com-' 
merce,  that  of  the  three  ejlates,  and  that  of  tobacco. 

IVORY,  ebur,  in  natural  hiftory,  &c.  a  hard,  folid,  and  firm  fub-^ 
ftance,  of  a  white  colour,  and  capable  of  a  very  good  polifh.  It  is' 
the  tooth  or  tufk  of  the  elephant,  and  is  hollow  from  the  bafe  to  a 
certain  height,  the  cavity  being  filled  wltha  foft  medullary  fubftance. 
Thefe  tufks  grow  on  each  fide  of  the  elephant’s  trunk  in  form  of  a 
horn.  Each  tufk  isfeven  or  eight  feet  in  length,  and  as  thick  as  a 
man’s  thigh  at  the  bafe,  and  almoft  folid  ;  and  both  together  fome- 
times  weigh  about  330  pounds.  It  is  much  efteemed  for  it’s  colour, 
polifh,  and  the  finenefs  of  it’s  grain  when  wrought. 

The  ivory  of  the  ifles  of  Ceylon  and  Achem  never  becomes  yel¬ 
low,  as  that  of  the  Terra-firma  and  the  Eaft-Indies  does  ;  on  which 
account  the  former  is  clearer. 
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We  have  alfo  fine  ivory  brought  from  Angola,  Sumatra,  &c. 
Large  quantities  ofit  are  not  taken  in  the  Ea(t-Indies  immediately 
from  the  head  of  the  animal,  but  found  buried  in  the  earth. 

The  preparations  of  ivory  have  all  the  fame  virtues  with  thofe  of 
hartlhorn,  and  it’s  rafpings,  in  the  fame  manner  as  fhavings  of 
hartlhorn  boiled  into  a  jelly  with  water,  and  have  the  fame  reftora- 
tive  qualities. 

To  /often  IvoRT,  and  other  boxes  :  Lay  them  for  twelve  hours  in 
aqua-fortis,  and  then  three  days  in  the  juice  of  beets,  and  they  will 
become  fo  foft  that  they  may  be  worked  into  any  form.  To  harden 
them  again,  lay  them  in  ftrong  vinegar.  Diofcorides  fays,  that  by 
boiling  ivory  for  thefpaceof  fix  hours  with  the  root  of  mandragoras, 
it  will  become  fo  foft  that  it  may  be  managed  as  one  pleafcs. 

To  /often  and  whiten  Iv  ory  :  Take  white-wine  vinegar,  thrice 
diftilled,  and  boil  red  fage  leaves  in  it  with  a  little  qucklime;  put 
in  the  ivory  while  the  liquor  is  boiling  hot,  and  it  will  foon  become 
fofter  and  much  whiter  than  it  was  before*  Ivory  may  alfo  be  whi¬ 
tened  and  cleaned  from  fpots  in  the  following  manner  :  Lay  it  in 
quicklime,  and  pour  a  little  water  over  it,  but  not  too  much,  that 
the  heat  may  not  be  too  great,  left  it  fcale  and  become  brittle. 

Ivory  diftilled  in  a  retort  yields  a  fmall  quantity  of  an  infipid  and 
fcentlefs  phlegm;  then  a  larger  quantity  of  a  pungent  liquor,  like 
fpirits  of  hartfhorn  ;  after  this  comes  over  a  brown  foetid  oil,  and 
a  moderate  quantity'  of  volatile  fait  concretes  about  the  fides  of  the 
receiver.  Thefe  have  all  the  fame  virtues  with  the  preparation  of 
hartlhorn;  and  the  rafpings  of  ivory,  in  the  fame  manner  as  the 
fhavings  of  hartlhorn,  boil  into  a  jelly  with  water,  and  have  the 
fame  reftorative  virtues. 

Staining  and  marbling  of  Ivory,  l.  Of  a  fine  coral  red  ;  make  a 
lye  of  wood-alhes,  of  which  take  twb  quarts,  pour  it  into  a  pan 
upon  one  pound  of  brafil  ;  to  this  add  one  pound  of  alum  ;  boil  it 
lor  half  an  hour  ;  then  take  it  off,  and  pilt  in  the  ivoryox  bone,  and 
the  longer  either  of  thefe  continues  in  the  liquor,  the  redder  it  will 
be.  2.  Of  a  fine  green  :  Take  two  parts  of  verdigris,  andonepart 
of  fal  ammoniac  ;  grind  them  well  together,  pout  ftrong  white-wine 
•vinegar  on  them,  and,  putting  your  ivory  into  this  mixture,  let  it  be 
covered  till  the  colqur  has  penetrated,  and  it  is  as  deep  as  you  would 
have  it.  If  you  would  have  it  fpotted  with  white,  fprinkle  it  with 
wax ;  or  if  you  would  have  it  marbled,  cover  it  with  wax,  and  ferape 
it  offin  veins,  having  all  the  lines  uncovered  which  you  defire  to  have 
ftained.  3.  Of  black  :  Take  litharge  and  quick-lime,  of  each  an 
equal  quantity ;  put  them  in  rain-water  over  the  fire  till  it  begins  to 
boil ;  in  this  put  the  bone  or  ivory,  ftirring  them  well  about  with  a 
ftick  ;  and  afterwards,  when  you  fee  the  ivory  receive  the  Colour, 
take  the  pan  from  the  fire,  ftirring  the  ivory  all  the  while  till  the 
liquor  is  cold.  4.  Marbling  upon  ivory  is  performed  thus  :  Melt 
bees-wax  and  tallow  together*  lay  it  over  the  ivory,  and  with  an  ivory 
bodkin  open  the  ftrokes  that  are  to  imitate  marbling  ;  pour  the  fo- 
Iution  of  fome  metal  on  them,  and  when  it  has  flood  a  fhort  time, 
pour  it  off;  when  it  is  dry,  cover  the  ftrokes  again  with  wax,  and 
open  fome  other  Veins  with  j'our  bodkin  for  another  metallic  folu- 
tion  ;  and  this  repeat  to  the  number  of  colours  you  defign  to  give  it. 
Thefolution  of  gold  gives  it  a  purple  ;  of  copper,  a  green ;  of  filver, 
a  lead-black  ;  of  iron,  a  yellow  and  brown.  By  this  method  you  may 
alfo  imitate  tortoife-fhell,  and  feveral  other  fubftances  on  ivory. 

The  duty  on  ivory,  on  it’s  being  imported  into  this  kingdom,  is 
It.  1 1  j&jd.  the  pound,  out  of  which  a  drawback  of  u.  8  d.  the 
pound  is  allowed  on  it’s  exportation. 

Ivory,  fojfile.  The  abundance  of  elephants’ teeth  found  buried 
in  different  parts  of  the  world,  and  many  of  thofe  parts  fuch  as 
no  elephant  is  ever  known  to  have  lived  in,  have  greatly  perplexed 
naturalifts  to  account  for:  the  moft  probable  opinion  is,  that  thefe 
bones  have  been  buried  in  different  places  by  means  of  fome  prodi¬ 
gious  inundation. 

The  power  of  fubterranean  calcinations  to  render  things  of  this 
kind  brittle,  is  remarked  by  Sir  Hans  Sloane  from  Moreton’s  Hiftory 
of  Northamptonfhire,  in  the  inftance  of  a  foflile  tufk  of  an  elephant 
which  was  in  the  whole  at  leaft  fix  feet  long,  and  had  preferved  it’s 
natural  whitenefs,  though  rendered  fo  brittle  as  to  fall  into  feveral 
pieces  in  the  digging.  This  was  dug  up  near  Little  Bowden,  in 
Northamptonfhire ;  and  the  ftrata  of  the  place  where  it  lay,  were  as 
follows:  1.  Vegetable  mould,  fourteen  inches.  2.  Loam,  a  foot 
and  a  half.  3.  Large  pebbles,  with  a  fmall  mixture  ef  earth  among 
them,  two  feet  and  a  half.  4.  Blue  clay;  in  the  upper  part  of  this 
laft  ftratum,  the  tooth  was  found.  The  fame  author  mentions  an¬ 
other  elephant’s  tufk,  very  intire  and  found,  difeovered  in  Siberia; 
others  alfo,  little  injured,  have  been  found  in  feveral  parts  of  Ruflia. 

JUPITER,  or  Jove,  in  the  heathen  mythology,  the  fovereign 
gpdofthe  heathens;  the  fon  of  Saturn  and  Ops;  born  in  the  ifland 
of  Crete,  at  the  fame  birth  with  J  uno  :  he  married  Juno,  expelled 
his  father  out  of  his  kingdom,  and  divided  the  kingdom  of  the 
world  with  his  brethren.  Under  feveral  fhapes  he  is  faid  to  have 
played  many  wanton  pranks;  fo  that  according  to  poetic  fidionhe 
filled  heaven  with  his  natural  children. 

As  mankind  are  directed  by  an  internal  fpirit  or  mind,  the  uni- 
verfealfo  is  governed  by  an  over-ruling  intelligence:  which  as  the 
caufe  and  preferver  of  all  animal  beings,  was  called  Zsuf,  a  Z oo{. 
See  this  more  fully  explained  in  article  God. 

The  heathens,  in  general,  believed  that  there  was  but  one  fu- 
preme  God ;  but  when  they  confidered  this  one  great  being  as  in¬ 
fluencing  the  affairs  of  the  world,  they  gave  him  many  different 
names;  and  hence  proceeded  their  variety  of  nominal  gods.  When 
he  thundered  or  lightened,  they  called  him  'Jupiter :  when  he  calmed 
the  fea,  Neptune  ;  when  he  guided  their  councils,  Minerva;  and 
when  he  gave  them  ftrengih  in  battle,  Mars.  Inprocefs  of  time 
they  ufed  different  reprefentations  of  this  Jupiter,  &c.  and  confidered 
them  vulgarly  at  leaft,  as  fo  many  different  perfons. 
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Jupiter,  in  aftronomy,  the  largeft  of  all  the  planets.  Refer  to 
Syitem  of  Astronomy,  p.  264. 

1  he  fhadow  of  Jupiter,  though  it  reaches  far  beyond  it’s  fatel- 
lites,  yet  falls  much  fhort  of  any  other  planet  ;  nor  could  any  other 
planet,  Saturn  excepted,  be  immerged  in  it,  even  though  it  were 
infinite.  Indeed,  Jupiter’s  fhadow  could  not  reach  Saturn,  unlefs 
Jupiter's  diameter  were  half  that  of  the  fun  ;  whereas  in  effect,  it 
is  not  one-ninth  of  it. 

Jupiter,  among  alchemifts,  fignifics  the  philofophcr’s  gold. 
The  gentlemen  of  this  profeflion  apply  every  thing  to  their  art, 
which  the  mythologifts  mention  of  the  god  Jupiter  ;  pretending 
that  the  ancient  fables  are  to  be  underftood  in  a  figurative  fenfe  • 
for  inftance,  Jupiter  is  the  mafter  of  the  gods  ;  and  gold,  fay  they, 
is  the  moft  precious  of  metals. 

JURATS,  jurati,  magiftrates  in  the  nature  of  aldermen,  for  the 
government  of  feveral  corporations  ;  as  Rye,  &C. 

JURISDICTION,  in  law,  fignifies  the  power  and  authority 
with  which  any  perfon  is  inverted,  in  adminiftering  juftice  in  cafes 
of  complaint  laid  before  him, 

Jurffdiftions  are  either  ecclefiaftical  or  feCular ;  ecclefiaftical 
belongs  to  bifhops  and  their  deputies. 

Secular  jurifdiftion  belongs  to  the  king  and  his  judges.  The 
courts  and  judges  at  Weftminfter  are  not  reftrained  to  ariy  County 
or  place,  they  hav'ingjurifdiflion  all  over  England  ;  but  other  courts 
are  confined  to  their  particular jurifdidiions ,  which  if  they  go  beyond, 
all  their  proceedings  become  erroneous  :  as  to  inferior  jurifdiftions , 
they  are  of  feveral  fotts  ;  one  of  which  is  to  hold  pleas,  and  the 
plaintiff  may  either  fue  there,  or  in  the  king’s  courts.  Another  is 
the  conufance  of  pleas  ;  where  a  right  is  inverted  in  the  lord  of  the 
franchife  to  hold  pleas.  A  third  kind  is  an  exempt  jurifdiflion,  as 
where  the  king  grants  to  the  inhabitants  of  a  particular  city  or  cor¬ 
poration,  the  privilege  of  being  fued  only  Within  their  own  city,  See. 

JURISPRUDENCE,  the  fcience  of  what  is  juft  or  unjuft;  or 
the  knowledge  of  laws,  rights,  cuftoms,  ftatutes,  Sec.  nCceflary 
for  the  adminiftration  of  juftice; 

JUROR,  in  law,  fignifies  any  perfon  fwornon  a  jury.. 

The  puniftiment  of  petty  jurors  attainted  of  giving  a  verdid  con¬ 
trary  to  evidence,  wilfully',  is  very  fevere. 

JURY,  a  certain  number  of  men  fwOrn  to  inquire  into  and  try  a 
matter  of  fad,  and  to  declare  the  truth  upon  fuch  evidence  as  Ihall 
appear  before  them. 

Juries  are,  in  thefe  kingdoms,  the  fupreme  judges  in  all  courts 
and  in  all  caufes,  in  which  either  the  life,  property,  or  reputation 
of  any  man  is  concerned  :  this  is  the  diftinguifhing  privilege  0f 
every  Briton,  and  one  of  the  moft  gloribus  advantages  of  our°con- 
ftitution  ;  for  as  every  one  is  tried  by  his  peers,  themeaneft  fubjedb 
is  as  fafe  and  as  free  as  thegreateft.  J 

All  criminal  caufes  muft  firft  be  tried  by  a  grand  jury,  W'hich 
commonly  confifts  of  twenty-four  men  of  greater  note  "than  the 
petit  jury,  who  are  chofen  indifferently  out  of  the  whole  county 
and  no  man  can  fuffer  the  difgrace  of  being  tried  in  any  ignominious 
caufe,  without  their  firft  finding  him  guilty  ;  if  they  find  him  in¬ 
nocent,  he  is  immediately  difeharged  ;  but  if  otherwife,  they  only 
find  an  indidment,  on  which  he  is  tried,  and  finally  acquitted  or 
convided  by  the  verdid  of  the  peti  t-jury,  who  are  not  only  to  be  re¬ 
turned  from  the  county  where  the  tad  was  done,  but  near  neigh¬ 
bours,  fuch  as  are  moft  fufficient  and  leaft  fufpicious  ;  to  prevent 
partiality,  the  names  of  the  perfons  impannelled  are  written  on  fe¬ 
veral  pieces  of  paper  of  equal  fize,  and  delivered  by  the  under-fherifL 
to  the  judge’s  marfhal,  who  caufes  them  to  be  rolled  up,  all  in  the 
fame  manner,  and  put  together  in  a  box,  and  when  any  caufe  is 
brought  to  trial,  fome  indifferent  perfon  is  to  draw  out  tw-elve  of 
thefe  papers,  and  the  perfons  whofe  names  are  draw  n,  if  not  chal¬ 
lenged,  are  to  be  the  jury  to  try  the  caufe  ;  and  in  cafe  any  are  chal¬ 
lenged,  and  fet  afide,  or  do  not  appear,  then  a  further  number  is  to 
be  drawn  till  there  is  a  full  jury.  See  Challenge. 

When  a  jury-man  is  fworn,  he  muft  not  depart  from  the  bar  on 
any  account  whatfoever,  till  the  evidence  is  given,  without  the  leave 
of  the  court ;  and  if  that  be  obtained,  he  muft  have  a  keeper  with 
him.  As  foon  as  the  whole  evidence  is  fummed  up,  the  jury  are  to 
be  kept  together  till  they  are  all  of  one  mind,  and  unanimous  in 
bringing  in  their  verdid,  without  being  admitted  to  the  fpeech  of 
any  perfon,  and  without  meat,  drink,  fire,  or  candle.  They  are 
fineable  if  they  agree  to  cart  lots  for  their  verdid,  and  alfo  for  being 
tampered  with  in  relation  to  it:  but  as  they  are  the  foie  judges  of 
the  fad,  they  are  not  fineable  for  giving  a  verdid  contrary  to  what 
ftlay  appear  plain  evidence,  becaufe  the  law  prefumes  that  they 
may  have  fome  other  evidence  befides  what  is  given  in  court-  but 
where  any  corruption  appears,  a  jury  may  be  attainted  for  going’  con¬ 
trary  to  evidence  ;  and  if  a  juror  takes  any  thing  either  of  the  plain¬ 
tiff  or  defendant  for  giving  a  verdid,  he  is  to  pay  ten  times  as  much 
as  he  has  taken,  or  fuffer  a  year’s  imprifonment  ;  yet  in  trying 
caufes,  juries  are  to  have  their  charges  allowed  them  by  the  court. 
In  all  cafes  of  difficulty  it  is  fafeft  for  the  jury  to  find  the  effential 
matter,  and  to  leave  it  to  the  judge  to  determine  how  the  law  ftands 
upon  the  fad. 

Infants,  perfons  of  feventy  years  of  age,  and  upwards,  clergymen, 
apothecaries,  & c.  are  exempted  from  ferving  upon  juries  ;  and  ba¬ 
rons,  and  all  above  them,  are  not  to  ferve  in  any  ordinary  jury? 
Jurors,  in  London,  muft  not  only  be  houfexeepers,  but  muft  have 
land  or  goods  worth  one  hundred  pounds  ;  and  they  may  be  examin¬ 
ed  on  oath  as  to  that  point.  3  Geo.  II.  c.  25. 

The  qualifications  of  a  jury- man  for  a  county,  is  ten  pounds  per 
annum,  either  in  freehold  or  copyhold-eftate  within  the  fame 
county ;  but  cities,  boroughs,  and  corporate  towns,  are  excepted 
by  the  ftatute  :  however,  no  jury  is  obliged  to  appear  upon  a  trial 
at  Weftminfter,  where  the  offence  was  committed  thirty  miles  ofL 
except  it  be  required  by  the  king's  attorney-general.  According  to 
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ufage,  the  flieriff  <hould  return  twenty -four  jurors,  lh  °fder  |° 
fpeed  the  trial  in  cafe  of  challenge,  ficknefs,  &c.  and  ou  \e  on  y 
return  twelve,  purfuant  to  the  writ,  he  is  liable  to  e  amerc  . 
Bv  4  and  c  W.  and  M.  no  (her iff,  bailiff,  &c.  under  the  penalty  of 
ten  pounds,  {hall  return  any  perfon  to  ferve  on  a  jury,  w  io  as  not 
been  duly  fummoned  fix  days  before  his  appearance,  nor  under  the 
like  penalty  fhould  he  accept  of  money  or  other  reward  tor  exalt¬ 
ing  the  appearance  of  a  jury-nan:  jury-men  neglecting  to  appear, 
fliall  be  fined  in  a  fum  not  exceeding  five  pounds,  nor  lets  than 
forty  fh filings,  except  they  can  give  a  reafonable  excufe  for  their 
non-appearance  ;  and  in  cafe  a  jury- man  does  appear,  but  refutes 
to  be  fworn,  or  to  give  a  verduft,  an  attachment  may  be  lflued 
againft  him. 

Lift  of  jurors,  according  to  the  ftatutes  of  4  and  5  W .  and  M. 
and  7  and  8  W.  III.  are  now  to  be  made  from  the  rates  of  each 
pariffi,  and  fixed  on  the  doors  of  churches,  &c.  twenty  days  before 
Michaelmas,  that  public  notice  may  be  given  of  perfons  omitted 
who  are  c]  ual  i  fled,  or  of  per  tons  i  nferted  who  are  not  fo  ;  after  which, 
the  lifts  being  fettled  by  the.  juftices  of  the  peace  at  the  quarter-fef- 
fions,  duplicates  are  to  be  delivered  to  the  fheriffs  by  the  clerks  of 
the  peace  ;  and  the  names  contained  in  thefe  lifts  muft  be  entered 
alphabetically  by  the  fheriffs  in  a  book  to  be  kept  for  that  purpofe, 
together  with  their  additions  and  places  of  abode.  T  he  fheriffs  are 
liable  ro  be  fined  for  returning  other  perfons  ;  and  alfo  if  they  re¬ 
turn  jurors  that  have  ferved  two  years  before.  Sheriffs,  on  the  re¬ 
turn  of' writs  of  Venire  jeeias,  are  to  annex  a  pannel  of  the  names 
of  a  competent  number  of  jurors,  mentioned  in  the  lifts,  and  not  lefs 
than  forty-eight  in  any  county,  nor  more  than  feventy-two,  unlefs 
they  are  otherwife  dire£ted  by  the  judges,  which  jurors  fhall  be 
lummoned  to  ferve  at  the  affixes,  &c. 

When  it  is  conceived,  that  an  indifferent  and  impartial  jury  will 
not  be  returned  by  the  fheriif,  a  fpecial  jury  is  allowed  ;  In  which 
cafe  the  court,  upon  a  motion^made,  will  order  thefheriff  to  attend 
the  fecondary  of  the  king’s  bench  with  his  book  of  freeholders  of 
the  countv,  and  the  fecondary  is  to  mark  a  jury ,  in  the  prefence  of 
the  attornies  on  both  lides :  alfo,  if  a  caufe  of  confequence  is  to  be 
tried,  the  court  of  king’s  bench,  on  a  motion  upon  an  affidavit  made, 
w’ill  make  a  rule  for  the  feepndary  to  make  forty-eight  freeholders, 
out  of  which  each  party  is  to  ftrike  out  twelve,  one  at  a  tifne,  the 
plaintiff’s  attorney  beginning  firft,  and  the  remainder  of  the  jurors 
will  be  the  jury  for  the  trial:  though  the  nominatiori'W  a  fpecial 
jury  ought  to  be  in  the  prefence  of  the  attornies  on  each  fide  ;  yet 
in  cafe  either  of  them  negle&s,  or  refufes  to  attend,  the  fecondary 
may  proceed,  and  ftrike  put  twelve  for  the  attorney  that  makes  de¬ 
fault.  By  3G.  II.  c.  25.  on  the  motion  of  the  profecutor,  plain¬ 
tiff  or  defendant,  on  trials  of  iffueson  indi£fments,and  in  all  adtions  ' 
whatfoever,  the  courts  of  Weftminfter  are  authoiifed  to  order  a  fpe¬ 
cial  jury  to  be  ftruck  in  the  fame  manner  as  upon  trials  at  bar. 
Where  a  fpecial  jury  is  ordered  by  a  rule  of  court,  in  any  caufe  arif- 
ing  in  a  city,  corporation.  Sic.  this  jury  is  to  be  taken  out  of  the 
lifts  or  books  of  the  perfons  qualified,  which  are  to  be  produced  by 
the  fheriffs, &c.  before  the  proper  officer.  TI\e  fame  indulgence  is 
granted  both  to  merchants  and  foreigners  ;  for  w'here  two  merchants 
are  pi; aintiffand  defendant,  the  court  may  be  moved  for  a  jury  of 
merchants  to  try  the  iffue  between  them  ;  and  if  either  of  the  parties 
in  the  fu.it  be  aq  alien,  the  jury,  4t  the  defire  of  the  party,  is  to  be 
compofed  of  half  foreigners  and  half  Engliffi.  See  the  articles 
Peers  and  Verdict  forfurther  infotpfjation. 

JURY-MAST,  a  temporary  or  occafional  maft,  patched  up  of 
yards,  or  other  pieces  of  timber,  aind  fet  up  in  the  room  of  a  true 
maft,  which  has  been  loft  in  a  fight,  or  by  a  ftorm. 

JUS,  patronatus ,  in  the  canon  law,  is  the  right  of  prefenting  a 
clerk  to  a  benefice,  or  a  kind  of  commiffion  granted  by  the  biffiop 
to  inquire  who  is  the  rightful  patron  of  a  church.  This  commif¬ 
fion  is  dire&ed  to  fix  clergymen,  and  fix  laymen  who  refide  near  the 
ehurch  ;  and  thefe  are  t-o  inquire,  1.  Whether  the  church  is  void. 
2.  Who  made  the  laft  prefentation  ?  3.  Who  is  the  rightful 

patron?  &c. 

JUST,  a  fportive  kind  of  combat  on  horfeback;  man  againft 
man,  armed  with  lances.  - 

The  word  is  by  fome  derived  from  the  French  joufte ,  of  the  Latin 
juxta,  becaufe  the  combatants  fought  near  one  another.  Salmafius 
derives  it  from  the  modern  Greek  z ouftra,  or  raffier  rgourfa  ;  which 
Is  ufed  in  this  fenfe  by  Nicephorus  Gregoras.  Others  derive  it 
from  jujia;  which  in  the  corrupt  age  of  the  Latin  tongue  was  ufetj 
for  this  exercife,  becaufe  it  was  fuppofed  a  more  juft  and  equal 
combat  than  the  tournament. 

Anciently,  jufts  and  tournaments  made  a  part  of  the'  entertain) 
ment  at  all  folemn  feaflsand  rejoicings.  The  Spaniard-s  borrowed 
thefe  exercifes  from  the  iVl 0 o r s , a n d  called  them juego  dc  cannas ,  reed , 
Or  cam-play.  Some  take  them  to  be  the  fame  with  the  Indus  Tro- 
janus,  anciently  pra&ifed  b:y  the  youth  ofRome. 

The  Turks  ufe  them  ftill,  and  call  them  lancing  the  gerid. 

The  difference  between  jufts  and  tournaments  confifts  in  this,  that 
the  latter  is  the  genus,  ot  which  the  former  is  only  a  fpecies  :  tour, 
naments  included  all  kinds  of  military  {ports  and  engagements, 
which  were  made  out  of  gallantry  and  diversions.  Jufts  were 
thofe  particular  combats  where  the  parties  were  near  each  other  and 
engaged  with  lance  and  fword  ;  add,  that  the  tournament  was’  frcr 
quently  performed  by  a  number  of  cavaliers,  who  fought  in.  a  body : 
the  jufl  was  a  finglc  combat  of  one.  man  againft  another. 

JUSTICE ,juftitia,  a  conftant  defire  or  inclination  to  give  every 
one  his  due;  or  a  habit  by  which  the  mind  is  difpoled  and  deter¬ 
mined  to  a£t  according  to  equity. 

Diftributive  juftice,  is  concerned  in  matters  of  government,  and 
of  beneficence.  Commutative  juftice  is  converfant  in  matters  of  com¬ 
merce,  and  changing  ot  things.  Legal  juftice  refides  in  the  Hate  or 
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monarch,  who  often  fuperfede  commutative  and  diftributive  juftice,  for 
the  good  of  the  commonwealth. 

Justice,  fountain  of,  is  one  of  the  characters  or  attributes  of  the 
king.  See  the  article  Prerog  a.ti  ve. 

The  law,  by  the  fountain  of  juftice,  does  not  mean  the  author  ot 
original,  but  only  the  diftributor.  Juftice  is  not  derived  from  the 
king,  as  from  his  free  gift !  but  he  is  the  fteward  of  the  public,  to 
ditpenfe  it  to  whom  it  is  due.  He  is  not  the  fpring,  but  the  refer- 
voir,  from  whence  right  and  equity  are  conduced,  by  a  thoufand 
channels,  to  every  individual.  The  original  power  of  juditature, 
by  the  fundamental  principles  of  fociety,  is  lodged  in  the  fociety  at 
large  :  but  as  it  would  be  impracticable  to  render  complete  juftice  to 
every  individual,  by  the  people  in  their  colledlive  capacity ;  there¬ 
fore  every  nation  has  committed  that  power  to  certain  feleCt  magif- 
trates,  who  with  more  eafe  and  expedition  can  hear  and  determine 
complaints  ;  and  in  England  this  authority  has  immediately  been 
exercifed  by  the  king  or  his  fubftitutes,  He  therefore  has  alone 
the  right  of  ere&ing  courts  of  judicature  :  for,  though  the  confti- 
tution  of  the  kingdom  hath  entrxfted  him  with  the  whole  executive 
power  of  the  laws,  it  is  impoffible,  as  well  as  improper,  that  he 
ffiould  perfonally  carry  into  execution  this  great  and  extenfive  truft : 
it  is  confequently  neceflary,  that  courts  ffiould  be  ereCled,  to  aflift 
him  in  executing  this  power;  and  equally  neceflary,  that,  if  ereded> 
they  ffiould  be  eredled  by  his  authority.  And  hence  it  is,  that  all 
jurifdi&ionsof  courts  are  either  mediately  or  immediately  derived 
from  the  crown,  their  proceedings  run  generally  in  the  king’s  name, 
they  pafs  under  hisfeal,  and  are  executed  by  his  officers. 

It  is  highly  probable,  that  in  very  early  times,  before  our  con- 
ftitution  arrived  at  it’s  full  perfection,  our  kings  in  perfon  often 
heard  and  determined  caufes  between  party  and  party.  But  at  pre- 
fent,  by  the  long  and  uniform  ufage  of  many  ages,  our  kin°-s  have 
delegated  their  whole  judicial  power  to  the  judges  of  thdrlfeveral 
courts  ;  which  are  the  grand  depofitary  of  the  fundamental  laws  of 
the  kingdom,  and  have  gained  a  known  and  dated  jurifdi  61  ion,  re¬ 
gulated  by  certain  and  eftabliffied  rules,  which  the  crown  itfelf  can¬ 
not  now  alter  but  by  act  of  parliament.  And,  in  hrder  to  main¬ 
tain  both  the  dignity  and  independence  of  the  judges  in  the  fupe- 
rior  courts,  it  is  enadted  by  the  ftatute  13  W.  Ill.  c.  2,  that  their 
commiffipns  fhall  be  made  (not,  as  formerly,  durante  bene  placito, 
but]  quamdiu  bene fe gejjerint ,  and  their  falaries  afeertained  and  eftab¬ 
liffied  ;  but  that  it  may  be  lawful  to  remove  them  on  the  addrefs  of 
both  houfes  of  parliament.  And  now,  by  the  noble  improvements 
of  that  law  in  the  ftatute  of  lGeo.  III.  c.  23,ena<fted  at  the  earned 
recommendation  of  the  king  himfelf  from  the  throne,  the  judges 
are  continued  in  their  offices  during  their  good  behaviour,  notwith- 
ftanding  any  demife  of  the  crown  (which  was  formerly  held  imme¬ 
diately  to  vacate  their  feats),  and  their  full  falaries  are  abfolutely  fe- 
cured  to  them  during  the  continuance  of  their  commiflions  ;  his 
majefty  having  been  pleafed  to  declare,  that  “  he  looked  upon  the 
independence  and  uprightnefs  of  the  judges,  as  effential  to  the  im¬ 
partial  adminiftration  of  juftice,  as  one  of  the  beft  fecurities  of  the 
rights  and  liberties  of  his  fubjedts ;  and  as  moft  conducive  to  the  ho¬ 
nour  of  the  crown.” 

Offences  in  general  are  either  againft  the  king’s  peace,  or  his 
crown  and  dignity;  and  are  fo  laid  in  every  indidlment.  For 
though  in  their  confequences  they  generally  feem  (except  in  the  cafe 
of  treafon  and  a  very  few  others)  to  be  rather  offences  againft  the 
kingdom  than  the  king  ;  yet,  as  the  public,  which  is  an  invjfible 
body,  has  delegated  ali  it’s  powers  and  rights,  with  regard  to  the 
execution  of  the  laws,  to  one  vifible  magiftrate,  all  affronts  to  that 
power,  and  breaches  of  thofe  rights,  are’immediately  offences  againft 
him,  to  whom  they  are  fo  delegated  by  the  public.  He  is  therefore 
the  proper  perfon  to  profecute  for  alf  public  offences  and  breaches 
of  the  peace,  being  the  perfon  injured  in  theeye  of  the  law.  And 
this  notion  was  carried  fo  far  in  the  old  Gothic  conftitution, 
(wherein  the  king  was  bound  by  his  coronation  oath  tb  conferve  the 
peace),,  that  in  cafe  of  any  forcible  injury  offered  to  the  perfon  of 
a  fellow  fubjedt,  the  offender  was  acciifed  of  a  kind  of  perjury,  in 
having  violated  the  king’s  coronation  oath  ;  dicebatur  fregfte  jura - 
nientum  regis  jurat um.  And  hence  alfo  arifes  another  branch  of 
the  prerogative,  that  of  pardoning  offences ;  for  it  is  reafonable,  that 
he  only  who  is  injured  ffiould  have  the  power  ot  forgiving.  See  the 
.  article  Pardon.  cjpffi  ft  ‘ 

This  diftindfc  and  feparate  exiftence  of  the  judicial  power,  in  a 
peculiar  body  of  men,  nominated  indeed,  but  not  moveable  at  plea- 
lure,  by  the  crown,  conftitutes  one  mainprefervative.of  the  public 
liberty  ;  which  cannot  fubfift  long  in  any  ftate,  unlefs  the  admini¬ 
ftration  of  common  juftice Be  in  fome  degree  feparated  both  from  the 
legiflative  and  alfo  from  the  executive  power.  *  Were  it  joined  \Vith 
the  legiflative,  the  life,  liberty,  ami  property  of  the  fubjedl  would 
be  in  the  hands  of  arbitrary  judges,  whofe  decifions  would:  b? 
then-  regulated  only  by  their;  own  opinions,  and  not  by  any  funda¬ 
mental  principles  of  law;  which,  though  legiflators  may  depart 
;  from,  yet  judges  are  bound  to  obferve.  Were  it  joined  with  the 
executive,  this  union  might  foon  be  an  overbalance  for  the  legif-  * 
-  lative.  For  this'  reafon*  by  the  ftatute  of  16  Car.  I.  c.  10,  which 
1  aboliffied  the  court  of  ftar-chamber,  effectual  care  is  raken  to  re- 
•  move  all  judicial  power  out  of  the  hands  of  the  king’s  privy-coun¬ 
cil ;  who,  as  then  was  evident  from  recent  irrftances,  might  foon 
,  be  inclined'  to  pronounce  that  for  law,  which  was  moft  agreeable  to 
j  the  prince  or  his  officers. 

Nothing  is  more  to  be  avoided  in  a  free  conftitution,  than  uniting 
!  the  provinces.of  a  judge  and  a  jninifter  of  ftute.  And  indeed,  that 
!  the  abfolute  powe^lately-claimeo-and  exerciled  in  France,  was  more 
tolerable  than1  that  of  the  eaftern  empires,  was  in  a  great  meafure 
owing  to  their  having  veiled  the  judicial  power  in  their  parliaments, 

:  a  body  feparate  and  diftindlfrom  both  the  legiflative  and  executive: 
and  that  nation’s  recovery  of  it!s  former  liberty  Is  owing  to  the  ef¬ 
forts 
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forts  of  thofe  affemblies.  The  happy  period  is  at  length  arrived, 
when  in  chat  nation  the  man  will  no  longer  be  diftinguifhed  by  his 
talents,  but  by  his  virtues.  Parchments  and  baubles;  folicitations 
bv  unworthy  means;  and  acquisitions  by  intrigue,  will  no  more 
eftablifh  an  injurious  difference.  He  who  poffeffes  titles  without  me¬ 
rit,  will  be  dil'robed  of  them,  and  claffed  with  the  meaneft  citizens. 
But  in  Turkey,  where  every  thing  is  centered  in  the  fultan  or  his 
minifters,  defpotiepower  is  ftill  in  it’s  meridian,  and  wears  a  moil: 
dreadful  afpeift. 

The  legal  ubiquity  of  the  king  is  a  confequence  of  this  prero¬ 
gative.  His  majefty,  in  the  eye  of  the  law,  is  always  prefent  in  all 
his  courts,  though  he  cannot  perfonally  diflribute  jufticc.  His 
judges  are  the  mirror  by  which  the  king’s  image  is  refledled.  It 
is  the  regal  office,  and  not  the  royal  perfon,  that  is  always  prefent 
in  court,  always  ready  to  undertake  profecutions,  or  pronounce 
judgment,  for  the  benefit  and  protedlion  of  the  fubjed.1.  And  from 
this  ubiquity  it  follows,  that  the  king  can  never  be  nonfuit  ;  for 
a  nonfuit  is  the  defertion  of  the  fuit  or  adfion  by  the  non-appear¬ 
ance  of  the  plaintiff  in  court.  For  the  fame  reafon  alfo,  in  the 
forms  of  legal  proceedings,  the  king  is  not  faid  to  appear  by  his  at¬ 
torneys  other  men  ;  for  he  always  appears,  in  contemplation  of  law, 
in  his  own  proper  perfon.  But  in  criminal  proceedings,  or  profecu¬ 
tions  for  offences,  it  would  be  extremely  abfurd  for  the  king  per¬ 
fonally  to  fit  in  judgment,  becaufe,  with  refpedl  to  thefe,  he  ap¬ 
pears  in  the  capacity  of  a  profecutor. 

From  this  original  of  the  king’s  being  the  fountain  of  ju (lice,  we 
mayalfo  deduce  the  prerogative  of  iffuing  bROCLAMATiONS,  which 
is  veiled  in  the  king  alone. 

Justice,  juficiarius,  in  a  legal  fenfe,  a  perfon  deputed  by  the 
king  to  adminiller  juflicet  to  his  fubjedls,  whofe  authority  arifes  from 
his  deputation,  and  not  by  right  of  magiftracy. 

In  the  courts  of  king’s  bench  and  common  pleas  there  are  two 
judges  ftyled  jujlices,  each  of  whom  retains  the  title  of  lord  during 
the  time  of  his  continuance  in  office.  The  firlt  of  thefe,  who  is 
ftyled  lord  chief  juflice  of  England,  has  a  very  extenfive  power  and 
jurifdi&ion  in  pleas  of  the  crown,  and  is  particularly  intruded  not 
only  with  the  prerogative  of  the  king,  but  likewifethe  liberty  of  the 
fubjecl.  He  hears  all  pleas  in  civil  caufes  brought  before  him  in  the 
court  of  king’s  bench,  and  alfo  the  pleas  of  the  crown  ;  while,  on 
the  other  hand,  the  lord  chief  jujlice  of  the  common-pleas  has  the 
hearing  of  all  civil  caufes  between  common  perfons. 

Befides  the  lords  chief  jufices,  there  are  feveral  other  jujlices  ap¬ 
pointed  by  the  king  for  the  execution  of  the  laws  ;  fuch  as  the  lords 
jujlices  in  eyre  of  the  forefts,  who  are  two  jujlices  appointed  to  de¬ 
termine  all  offences  committed  in  the  king’s  forefts:  jufices  of  af- 
fife,  who,  by  a  fpecial  commiffion,  were  formerly  fent  to  hear 
caufes  in  this  or  that  county,  for  the  eafe  of  the  fubjed!  ;  and  thefe 
juf  ices  continue  twice  a  year  to  pafs  the  circuits  by  two  and  two 
throughout  all  England,  difpatchingthe  different  bufinefs  they  meet 
with  by  different  commiffions  ;  for  they  have  one  commiffion  to  take 
affifes,  another  of  oyer  and  terminer,  that  is,  to  hear  and  determine 
Caufes,  and  another  of  jail-delivery,  6cc.  They  are  alfo  called  juj- 
tices  of  Nifipr/us,  and  fo  denominated  from  the  words  ufed  in  a  com¬ 
mon  form  of  adjournment  of  a  caufe  in  the  court  of  common  pleas. 

Justices  of  the  peace,  are  perfons  appointed  by  the  king’s  com¬ 
miffion  to  keep  the  peace  of  the  county  in  which  they  refide  ;  and 
fome  of  thefe,. who  are  fuperior  in  rank  and  quality,  are  called  juf- 
tices  of  the  quorum;  and  without  the  prefence  or  affent  of  thefe,  or 
at  leaft  one  of  them,  no  bufinefs  of  importance  can  be  difpatched. 

Jufices  of  the  peace  ought  to  be  appointed  out  of  the  mod  fuf- 
ficient  perfons  in  the  county,  as  well  as  thofe  of  the  greateft  repu¬ 
tation.  They  ought  to  poffefs  an  eftate  of  100 /.  per  annum,  in 
freehold  or  copyhold,  for  life,  or  forthe  term  of  2 1  years,  without  in¬ 
cumbrances  ;  and  if  a  jujtice  of  the  peace,  not  thus  qualified,  prefumes 
to  a61  in  that  office,  he  is  liable  to  the  penalty  of  100/.  Every juf- 
tice  of  the  peace  has  a  feparate  authority  for  doing  all  the  different 
a£!s  relating  to  his  office,  as  for  commitments,  binding  to  the  good 
behaviour,  &c.  They  are  authorifed  to  take  informations  again!! 
perfons  committing  treafon,  togrant  warrants  forapprehendingthem, 
and  committing  them  to  prifon :  they  may  alfo  commit  all  felons,  in 
order  to  bring  them  to  trial  ;  and  at  the  fame  time  they  are  to  bind 
over  the  accufers  to  profecute  at  the  affifes  :  and  if  they  negledt  to 
certify  fuch  examinations  and  informations,  at  the  next  jail-deli¬ 
very,  or  do  not  bind  over  the  profecutors,  they  are  liable  to  be 
fined.  Where  any  perfon  is  fufpe£led  to  be  dangerous,  and  likely 
to  break  the  peace,  a  jufice  may  require  a  recognizance,  with  a 
large  penalty,  of  fuch  perfon  for  his  keeping  the  peace  ;  anefon  his 
not  procuring  fureties  for  his  good  behaviour,  he  may  fend  him  to 
prifon:  but  where  a  perfon  hears  of  a  peace  warrant  being  out 
again!!  him,  he  may  go  to  another  jufice,  and  there  give  furety  of 
the  peace,  by  which  means  he  will  prevent  his  being  held  on  the 
fir!!  warrant,  jufices  of  the  peace  may  make  and  perfuade  an  agree¬ 
ment  in  petty  quarrels  and  breaches  of  the  peace,  where  the  king  is 
not  intitled  to  a  fine,  though  they  may  not  compound  offences,  or 
take  money  for  making  agreements.  If  a  juf  ice  is  guilty  of  any 
mifdemeanor,  an  information  will  lie  again!!  him  in  the  king’s 
bench,  where  he  may  be  punifhed  by  fine  and  imprisonment.  Two 
or  more  jufices  cf  the  peace  have  power  jointly  to  take  indidlments, 
and  try  offenders  at  the  quarter  feffions;  and  in  many  cafes  they  are 
impowered,  by  llatute,  to  a£!  where  their  commiffion  docs  not  ex¬ 
tend  :  they  are  to  hold  their  feffions  four  times  a  year,  on  the  fir!! 
week  after  Epiphany,  Ealfer,  St.  Thomas  a  Becket,  which  is  the 
7th of  July,  and  Michaelmas.  At  the  quarter  feffions  they  may 
try  perfons  tor  petty  larceny,  and  other  Small  felonies  ;  but  felonies 
of  a  higher  nature  are  to  be  tried  at  the  affifes. 

Justices  of  peace  within  liberties,  are  jujlices  of  the  peace  w'ho 
have  the  fame  authority  in  cities,  or  other  corporate  towms,  as  the 
others  have  in  counties;  and  their  power  is  the  fame  ;  only  that 
No.  icq.  Vol.  II. 
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thefe  have  the  affife  of  ale  and  beer,  w-ood  and  vi£fuals,  &e.  Juf- 
tices  of  citjes  and  corporations  are  not  wuthin  the  qualification  ad 
5  Geo.  II. 

JUSTICIARY  court,  in  Scotland.  The  court  of  jtficiary  has 
Supreme  j urifdidfion  in  all  criminal  caufes.  It  came  in  place  of 
that  of  jujlice-eyre,  or  juf  ice-general,  which  was  la!!  in  the  perfon  of 
the  carl  of  Argyle,  who  tranfadfed  for  it  with  king  Charles  I.  and 
w^as  made  jultice  of  all  the  iflands  ;  which  railing  great  debates  be¬ 
tween  him  and  fome  hereditary  lhcriffs  there,  the  jurifdidfion  was 
taken  away  in  1672,  and  this  court  of  juficiary  eredled  inlltad  of 
it,  confiding  of  a  julfice-general,  alterable  at  the  king’s  pleafure  ; 
a  jufice  clerk,  and  five  other  judges,  who  are  like  wife  lords  of  the 
feffion. 

1  his  court  commonly  fits  on  Mondays,  and  has  an  ordinary 
clerk,  who  has  his  commiffion  from  the  juftice  cleric.  They  have 
four  ordinary  macers  and  a  doomfter  appointed  by  the  lords  of  the 
feffion. 

I  he  form  of  procefs  is  this  :  The  clerk  raifes  a  libel  or  indidl- 
ment,  by  a  bill  paffed  by  any  of  the  lords  of  that  court  at  the  in¬ 
stance  of  the  purfuer  againft  the  defender  or  criminal,  who  is  com¬ 
mitted  to  prifon  immediately  after  citation.  When  the  party,  wit- 
neffes,  and  great  affife,  or  jury  of  forty-five  men,  arc  cited,  the  day 
of  appearance  being  come,  fifteen  of  the  great  affife  arc  chofen  to 
be  the  affize  upon  the  pannel,  or  prifoner  at  the  bar.  The  affife 
fits  w’ith  the  judges  to  hear  the  libel  read,  wutneffes  examined,  and 
the  debates  on  both  fides,  which  are  written  verbatim,  in  the  adjour¬ 
nal  books.  The  king’s  advocate  pleads  for  the  purfuer,  being  the 
king’s  caufe,  and  other  advocates  for  the  pannel.  The  debates 
being  clofed,  the  judges  find  the  libel  or  ffididment  either  not  re¬ 
levant  ;  in  which  cafe  they  defert  the  diet,  and  alToi]  or  abfolve  the 
party  accufed  :  or  elfe  they  find  the  libel  relevant;  in  which  cafe 
the  affife  or  jury  of  fifteen  is  removed  into  a  cloie  room,  none  being 
allowed  to  be  prefent  with  them  ;  where  they  choofe  their  own 
chancellor  and  clerk,  and  confider  the  libel, depofitions,  and  debates, 
and  bring  in  their  verdid  of  the  pannel  Sealed,  Guilty,  or  Not 
guilty.  If  not  guilty,  the  lords  abfolve  ;  if  guilty,  they  condemn, 
and  order  the  fentence  of  condemnation  to  be  pronounced  againl! 
the  criminal  by  the  mouth  of  the  doomfter.  The  lords  of  the  juf- 
ticiary  likewife  go  circuits  twice  a  year,  viz.  in  May  and  October, 
into  the  country,  w'hich  is  divided  into  three  circuits,  the  South, 
well,  and  north,  where  affifes  are  held,  and  criminals  tried. 

JUST1CIES,  a  writ  dire&ed  to  a  Sheriff’,  by  virtue  of  w'hich  he 
may  hold  a  plea  of  debt  in  his  country-court  for  a  Sum  above  401. 
though  by  his  ordinary  pow'er  he  has  only  cognizance  of  fums 
under  4.0s. 

JUSTIFICATION,  in  law,  fignifies  a  maintaining,  or  Shewing 
a  Sufficient  reafon  in  court,  w'hy  the  defendant  did  what  he  is  called 
to  anfwer.  Pleas  in  justification  mu!!  fet  forth  fome  fpecial  mat¬ 
ter:  thus,  on  being  Sued  for  a  trcfpafs,  a  perfon  mayjuftifyit  by 
proving,  that  the  land  is  his  own  freehold  ;  that  he  entered  a  houfe 
in  order  to  apprehend  a  felon  ;  or  by  virtue  of  a  warrant  to  levy  a 
forfeiture,  or  in  order  to  take  a  diftrefs  ;  and  in  an  assault,  that 
he  did  it  out  of  neceffity. 

Among  printers,  it  denotes  the  proper  adjuftment  of  the  lines 
and  pages. 

Justification,  in  theology,  that  ad  of  grace  which  renders  a 
man  juf!  in  the  fight  of  God,  and  admiffible  to  eternal  happinefs. 

JUSTNESS,  theexaftnefs  or  regularity  of  any  thing. 

Jufnefs  is  chiefly  ufed  in  fpeaking  of  thought,  language,  and  Sen¬ 
timent.  The  jufnefs  of  a  thought  confifts  in  a  certain  preeifipn,  or 
accuracy,  by  which  every  part  of  it  is  perfedly  true,  and  pertinent 
to  the  fubjedl. 

Jujlnejs  of  language  confifts  in  ufing  proper  and  well  chofen  terms  ; 
in  not  faying  eithe'r  too  much  or  too  little. 

JUTTY -heads,  in  the  fea-language,  platforms  (landing  on  piles, 
near  the  docks,  and  projeding  without  the  wharis,  for  the  more 
convenient  docking  and  undocking  (hips. 

IVY,  hedera,  in  botany,  a  genus  of  the  pentandria  monogynia,  clafs. 
It’s  charaders  are  thefe  :  the  flowers  are  difpofed  in  form  of  an 
umbel ;  the  empalement  is  cut  into  five  parts,  and  fits  upon  the 
germen  ;  the  flow'er  has  five  oblong  petals,  and  five  awl-fhaped  (la¬ 
mina  ;  the  germen,  which  is  Situated  below  the  flower,  becomes  a 
globular  berry  with  one  cell,  incloling  four  or  five  large  feeds,  con¬ 
vex  on  one  fide,  and  angular  on  the  other.  There  are  two  Species. 

The  leaves  of  ivy  are  fcldom  ufed  inwardly,  but  outwardly  they 
are  applied  to  iifues,  to  keep  them  cool,  and  free  from  inflamma¬ 
tion;  as  alfo  to  fcabs,  fores,  and  feald  heads.  Mr.  Boyle,  in  his 
Ufe  of  Experimental  Philojbphy, ..commends  a  large  dofe  of  the 
full  ripe  berries,  as  a  remedy  againft  the  plague  ;  and  it  is  faid,  that 
in  the  London  plague,  the  powder  of  them  was  given  in  vinegar, 
or  white  wine,  w  ith  fuccefs  ;  and  they  have  been  recommended  in 
Small  dofes,  as  alexipharmic  and  fudorific.  Schroder  fays,  they 
purge  upward  and  downward.  The  gum  of  ivy  is  Somewhat  cauftic, 
and  commended  to  take  aw’ay  Spots  and  freckles  out  of  the  face. 

J  UXTAPOSITION,  is  ufed  by  philofophers  to  denote  that  Spe¬ 
cies  of  growth,  which  is  performed  by  the  appofition  of  new  matter 
to  the  furface,  or  outfide,  of  old. 

IXALOS,  in  natural  hillory,  the  chamois  goat  of  the  Greeks. 

IYAR,  in  chronology,  the  Second  month  of  the  ecclelialf ical 
Jewifh  year,  anfwering  to  oart  of  our  April  and  May. 

IZTICPASO-QUERZALIZTLI,  an  American  (lone  famous 
for  it’s  virtues  in  curing  the  cholic,  and  many  other  dileales,  ex¬ 
ternally  applied.  It  is  of  a  beautiful  green  colour,  and  is  byXi- 
menes  fuppofed  a  coarfc  Species  of  emerald  ;  but  is  more  properly 
a  very  fine  kind  of  lapis  nrphriticus,  of  a  pale  green  colour,  very  hard, 
and  more  pellucid  than  the  other  Species  ot  that  done,  but  y«t  al¬ 
ways  flae wing  that  greafy  look  on  being  polillied,  which  charac¬ 
terizes  all  the  nephritic  Hones.  It  is  ulually  found  in  large  mafles. 

14  N  K,  A  double 
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KA  double  cop.fonanr,  and  the  tenth  letter  of  the  al¬ 
phabet.  It  is  borrowed  from  the  Greek  K,  Kappa, 
which  was  made  from  the  old  Hebrew  Caph, 
when  inverted.  It  was  but  little  ufed  among  the 
4h  Latins;  and  Prifcian  looked  on  it  as  fuperfluous, 
J  and  fays  it  was  never  ufed  except  in  words  borrow¬ 
ed  from  the  Greek  ;  we  feldom,  it  is  true,  meet  with  it  in  Latin 

authors,  except  in  kalenda.  .  - 

This  letter  is  formed  in  the  voice  bv  a  guttural  expreffion  ot  the 
breath  through  the  mouth,  together  with  a  depreffion  of  the  lower 
jaw,  and  opening  of  the  lips  and  teeth.  It  has  much  the  fame  found 
as  the  hard  found  of  C,  and  is  generally  ufed  only  before  i,  e,  an dn, 
in  the  beginning  of  words,  where  the  hard  found  of  c  is  formed  as 

in  kill,  ken,  knave,  &c.  _  .  . 

K  is  alfo  a  numeral  letter,  denoting  250,  according  to  this  fol¬ 
lowing  verfe. 

K  quoque  ducentos  id  quinquaginta  tenebit. 


When  it  had  a  flroke  at  top  K,  it  flood  for  250,000. 

K  on  the  French  coinage  denotes  money  coined  at  Bourdeaux. 
Lipfius  obferves,  that  K  was  a  ftigma  anciently  marked  on  the  fore¬ 
heads  of  criminals,  with  a  red-hot  iron. 

KABANI,  a  perfon  who,  in  the  oriental  office,  fupplies  the 
place  of  what  we  call  notary  public  :  he  is  alfo  weigh-mafter. 

KABBADE,  a  military  habit  of  the  modern  Greeks. 

KABIN,  or  Kubin,  a  temporary  kind  of  marriage,  among  the 
Mahometans :  if  the  man  quits  her  at  the  end  of  the  term  agreed 
on,  he  muft  allow  her  a  fum  of  money. 

KABESQUI,  the  name  of  a  piece  of  money  coined  and  current 
in  Perfia  :  it  is  equal  to  five  deniers  and  a  maille  of  French. 

KAHIASSCE,  in  the  Turkilh  court,  an  officer  of  ffate,  anfwer- 
ing  to  our  mailer  of  the  ceremonies. 

KALI,  glaffwort,  in  botany,  a  plant  with  fpreading,  reddilh, 
pretty  thick  branches  ;  oblong,  narrow,  pointed,  flefhy  leaves,  like 
thofe  of  the  houfe-leeks  ;  and  impcrfe£l  flowers  in  the  bofoms  of 
the  leaves,  followed  each  by  one  feed  fpirallv  curled  and  inclofed  in 
the  cup.  It  is  annual,  and  grows  wild  on  the  fea-coafts  in  the 
fouthern  parts  of  Europe,  particularly  of  the  Mediterranean. 

This  herb  is  very  juicy,  in  the  talfe  bitterilh  and  remarkably  fa- 
line.  The  expreffed  juice",  and  infufions  or  decottions  of  the  leaves, 
are  laid  to  be  powerfully  aperient  and  diuretic  ;  and  in  this  inten¬ 
tion  have  by  fome  been  greatly  recommended  in  hydropic  cafes  : 
half  a  dram  of  the  juice  is  reckoned  a  fufficient  dofe.  But  the  kali 
is  principally  regarded,  on  account  of  it’s  yielding  copioufly,  when 
burnt,  the  fixed  alcaline  fait  called  Joda,  or  Jouda;  an  impure 
Joda  is  prepared  from  it  about  Montpelier,  where  the  plant  is  faid 
to  be  cultivated  for  this  ufe  in  the  fait  marfhes  ;  and  a  purer  kind 
at  Alicant  in  Spain,  from  a  fomewhat  different  fpecies  of  kali.  The 
fait  called  kelp,  prepared  among  ourfelves  from  different  marine 
plants,  contains  an  alcali  of  the  fame  kind,  but  more  impure. 

The  Joda  is  much  milder  in  taftc  than  the  common  vegetable  al- 
calies,  and  is  in  feveral  other  refpedts  alfo  very  confiderably  different 
from  them,  being  of  the  fame  nature  with  the  mineral  alcali  or 
bafis  of  fea-falt.  It  promifes  to  be  an  ufeful  article  of  the  materia 
medica,  and  now  begins  to  be  introduced  into  practice  in  this  coun¬ 
try,  as  it  has  long  been  among  the  French. 

Of  the  allies  of  kali  are  made  fope,  glafs,  alcali-falt,  pot-afli,  &c. 
See  Sope,  Glass,  &c. 

The  method  of  preparing  it  is  this :  When  dry,  they  burn  it  in 
certain  pits,  dug  in  the  ground,  which  are  clofe  covered  up  with 
earth,  fo  that  no  air  can  come  at  the  fire  :  by  this  means  the  mat¬ 
ter  is  not  only  reduced  to  allies,  but  made  into  a  very  hard  Hone,  like 
rock  fait,  which  they  are  forced  to  break  with  hammers  to  get  it 
out.  T  he  bell  fort  is  in  little  dry  Hones,  of  a  bluilh  grey  colour, 
and  full  of  little  eyes  or  holes.  See  the  article  Alcali. 

KAN,  or  Khan,  the  name  of  an  officer  in  Perfia,  anfwering  to 
that  of  governor  in  Europe. 

KANASTER,  is  a  name  given  in  America  to  balkets  of  rufhes  or 
cane,  in  which  they  put  the  tobacco  which  they  fend  into  Europe. 

KANG,  or  Chinefe  flove,  is  a  kind  of  Hove  that  is  heated  by 
means  of  a  furnace,  which  calls  all  it’s  heat  into  it.  The  furnace 
is  adapted  to  the  fire  of  the  (love  which  it  is  intended  to  heat ;  and 
it  may  be  placed  either  in  a  room,  that  is  ufed,  or  an  adjoining 
room,  or  on  the  outfide  of  the  houfe.  The  heat  of  this  furnace* 
impelled  by  the  outward  air,  rulhes  through  a  flit  into  a  tube  or 
condudlor  ;  and  palling  through  this  and  another  pipe  or  channel  at 
right  Angles  to  it,  lying  under  the  middle  of  the  floor  of  the  (love, 
fpreads  through  the  Hove  by  vent-holes  in  this  lafl  pipe,  is  commu- 
cated  to  the  bricks  which  form  the  pavement  of  the  Hove,  and  from 
them  through  the  wffiole  room.  I  he  fmoke  is  carried  offby  funnels 
at  both  ends  or  the  doves. 


t*  K. AEICjURC)0,  in  zoology,  an  animal  on  the  coaflofNe 
Holland,  as  big  as  a  ffieep,  and  in  form  refembling  the  ierbc 
The  head,  neck,  and  Ihoulder  are  very  fmall  in  proportion  to  tl 
other  parts  of  the  body  ;  the  tail  is  nearly  as  long  as  the  bod 
thick  near  the  rump,  and  tapering  towards  the  end  :  the  fore-le 
of  one  of  them  meafured  only  eight  inches  in  length,  and  the  hin 
legs  twenty-two  :  the  progrefs  is  by  fucceffive  leaps  or  hops  of 
great  length,  in  an  ereft  pollute  :  the  fore-legs  are  kept  clofe  to  ti 
bread,  and  feemed  to  be  of  ufe  only  for  digging  :  the  fkin  is  cover 
with  a  fhort  fur,  of  a  dark  rnoufe  or  grey  colour,  excepting  the  he 
and  ears,  which  bear  a  flight  refemblance  to  thofe  of  a  hare  S 
Hale  72,  fig.  24. 

KAOLIN,  the  name  of  one  of  the  two  fubdances,  which  a 
the  ingredients  of  China-ware.  The  other,  which  is  called  petunt 
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is  eafily  verifiable,  and  this  kaolin  is  fc'arce  at  all  fo.  W hence  the 
fire  compofes,  from  a  mixture  of  them  both,  a  femivitrification, 
which  is  China-ware. 

It  is  well  known  that  the  fragments  of  the  talc  have  a  great  re¬ 
femblance  to  the  pearly  part  of  fome  (hell-fifhes  ;  and  hence  un- 
quedionably  has  arifen  the  opinion  of  porcelain  being  made  of  fea- 
(hells  ;  ignorant  perfons  having  feen  the  talc  or  kaolin,  and  taken  it 
for  fhelly  matter.  Talc  has  not  yet  been  fuccefsfully  ufed  in  any  of 
our  European  manufactures  of  porcelain  ;  but  it  is  eafy  to  fee,  from 
many  unanfwerable  reafons,,  that  fince  China  porcelain  is  made  of 
a  mixture  of  vitrifiable  and  an  unvitrifiable  matter,  nothing  is  fo 
likely  to  fucceed  with  us,  in  the  place  of  the  lad  ot  thefe,  as  talc. 

1.  We  know  no  fubltance  in  the  foflil  world  fo  difficult  to  reduce 
to  glafs  as  talc,  wThich,  if  put  into  the  drongeff  of  our  fires,  in  a  cru¬ 
cible,  is  not  to  be  vitrified,  nor  even  calcined.  2.  We  know  no 
fubdance  which  keeps  fo  much  brightnefs  after  having  paffed  the  fire 
as  talc,  or  is  of  fo  pure  a  w'hite  ;  whence  w'e  may  alfo  learn  that  it 
is  not  to  the  petuntfe  alone,  that  the  China-ware  owes  it’s  wititenefs, 
but  that  the  kaolin  is  indrumental  to  the  giving  it  that  colour.  3. 
Talc  is  tranfparent,  nay,  and  in  fome  degree  keeps  it’s  tranfparenec 
after  the  adlion  of  the  mod  violent  fire.  If  we  are  to  make  porce¬ 
lain  of  a  vitrifiable  and  an  unvitrifiable  matter,  mixed  together,  yet 
it  is  neceffary  that  the  unvitrifiable  matter  Ihould  retain  it’s  tranfpa- 
rence,  otherwife  it  would  obfeure  the  mafs  ;  and  talc  is  therefore  the 
only  known  fubdance  qualified  for  this  purpofe.  Perfons  who  have 
been  at  the  china-works,  fay,  that  the  porcelain  is  made  of  equal 
quantities  of  petuntfe  and  kaolin,  and  it  is  therefore  a  jud  and  exaft 
femivitrification.  4.  Talc  is  well  known  to  have  a  great  flexibility 
and  toughnefs,  and,  as  it  is  found  to  preferve  this  even  after  it  has 
paffed  the  fire,  it  is  very  probable,  that  it  is  owing  to  this  property 
of  the  kaolin  that  the  china-ware  is  fo  much  lefs  brittle  than  glafs. 

K/iRLE -hemp,  among  country-people,  dignifies  the  latter  green 
hemp. 

KAURYSAOUL,  a  body  of  foldiers  who  form  the  lafl  of  the 
five  corps  of  the  king  of  Perfia’s  guards.  They  are  in  number  2000, 
and  are  all  horfe,  commanded  by  the  condable,  and  in  his  abfence 
by  the  captain  of  the  watch.  They  keep  watch  in  the  night  around 
the  palace,  ferve  to  keep  off  the  crowd  when  the  fophi  goes  on  horfe- 
back,  keep  filence  at  the  audience  of  ambaffadors,  feize  the  khans 
and  other  officers  when  difgraced,  and  cut  off  their  heads  when  the 
fophi  commands  it. 

KECKLE,  on  board  a  {hip.  When  the  cables  gaul  in  the  hawfe, 
or  the  bolt-ropes  do  fo  againfl  the  {hip’s  quarter,  the  fcamen  wind 
fome  fmall  ropes  about  them  ;  and  this  is  called  kcckling. 

KEDGING,  a  fea-term  ufed  when  a  veffel  is  brought  up  or 
down  a  narrow  river  by  the  tide  though  the  wind  be  contrary  to  it. 

To  do  this,  they  ufe  to  fet  their  fore-courfe,  or  fore-top-fail  and 
mizen,  that  fo  they  may  flat  her  about ;  and  if  the  happens  to  come 
too  near  the  {hore,  they  let  fall  a  kedge-anchor,  with  a  hawfer 
fadened  to  it  from  the  lhip,  in  order  to  turn  her  head  about  4 
which  work  is  called  kedging. 

KEEL,  in  naval  architecture,  the  principal  piece  of  timber  firft 
laid  upon  the  blocks,  which  fupports  the  ,  whole  fabric  of  a  lhip 
in  the  fame  manner  as  the  back-bone  fudains  the  human  body. 
When  this  cannot  be  had  of  a  fufficient  depth  in  one  piece,  there  is 
a  flrong  thick  plank  fadened  to  the  bottom,  called  the  falfe-Lr/, 
which  alfo  ferves  to  fave  the  bottom  of  the  main-Lv/.  See  Plate  125, 
fig.  2,  61. 1. 

Keel  is  alfo  a  veffel  employed  in  divers  parts  of  Northumber¬ 
land  to  bring  coals  down  the  rivers  to  the  {hips,  into  which  they 
difeharge  them  for  exportation. 

Keel,  upon  an  even,  in  fea-language,  denotes  the  pofition  of  a 
lhip  when  her  keel  is  parallel  to  the  plane  of  the  horizon,  fo  that  (he 
is  generally  deep  in  the  water  at  both  ends. 

Keel -haling,  or  Keel -raking,  is  a  punifhment  inflidled  at  fea, 
in  the  Dutch  navy,  on  very  great  offenders,  who  are  drawn  under¬ 
neath  the  very  keel  of  the  lhip.  See  Ducking. 

YLvv.L-rope,  a  hair-rope  running  between  the  keelfon  and  the  keel 
of  a  {hip,  to  clear  the  limber  holes  when  they  are  choaked  up  with 
ballad,  &c. 

KEELAGE,  killagium,  a  privilege  to  demand  money  for  the 
bottoms  of  fhips  reding  in  a  port  or  harbour. 

KEELERS,  fmall  tubs  to  hold  duff  to  grave  a  {hip’s  bottom. 

KEELSON,  in  a  fhip,  the  next  piece  of  timber  to  the  keel,  lying 
right  over  it  next  above  the  flopr-timber. 

KEEP,  to,  a  fea  term  ufed  on  various  occafions :  as 

To  keep  the  land  abroad,  is,  to  keep  within  fight  of  land  as  much  as 
poffible.  See  Hold.  To  keep  the  luff,  is  to  continue  clofe  to  the 
wind,  or  to  fail  with  a  courfe  inclined  to  the  direction  of  the  windas 
much  as  poffible,  without  deviating  to  leeward.  This  is  alfo  called 
keeping  the  wind.  See  Qi.ost-hauled  and  Loof.  To  keep  off,  is. to 
fail  off,  or  keep  at  a  didance  from  the  fliore.  See  Offing. 

KEEPER,  or  chief  warden  of  the  fiorefl,  an  officer  who  has  the 
chief  government  ota  royal  forefl,  and  the  check  of  the  other  offi¬ 
cers.  The  lord  chief  juflice  in  eyre,  when  he  is  to  hold  his  juffice- 
feat,  fends  out  his  general  fummons  to  the  keeper  forty  days  before, 
that  all  under- officers  may  have  proper  warning  to  appear  at  a  day 
affigned. 

Keeper  of  the  great  feal,  is  a  lord  by  his  office.  He  is  one  of  the 
king’s  privy-council,  through  whofe  hands  pafs  all  charters,  com- 
miffions,  and  grants  of  the  king  under  the  great  feal,  without  which 
all  fuch  indruments  are,  by  law,  of  no  force.  He  has  the  fame 
authority,  pre-eminence,  &c.  as  the  lord  chancellor  has  for  the 
time  being,  and  both  offices  are  now  executed  by  him. 

Keeper  of  the  privy  feal,  a  lord  by  bis  office,  through  whofe  hands 
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pafs  all  the  charters  figned  by  the  king,  before  they  come  to  the 
great  feal  at  all.  He  is  a  privy-counfellor,  and  was  anciently 
reckoned  one  of  the  great  officers  of  the  realm. 

Keeper,  boat ,  one  of  the  rowers,  who  remains  as  a  centinel  in 
his  turn,  to  take  care  of  any  boat  and  her  contents. 

KEEPING,  in  painting,  denotes  the  reprefentation  of  objedls  in 
the  fame  manner  that  they  appear  to  the  eye,  at  different  dillances 
from  it ;  for  which  the  painter  ffiould  have  recourfe  to  the  rules  of 
perfpedtive.  Raphael  Urbm  has  in  two  inftances  tranfgreffed  thefe 
rules  ;  the  firft  is,  in  one  of  his  cartoons,  reprefenting  the  miraculous 
draught  of  fifhes  ;  the  other  occurs  in  his  hiftory  of  our  Saviour’s 
transfiguration  on  the  mount. 

KEEVE,  or  Keevez,  a  large  tub,  or  brewing  veffel,  in  which 
ale  or  beer  ferments,  before  it  is  tunned. 

KELP,  in  the  glafs-trade,  a  fort  of  pot-affies  ufed  in  many  of  their 
works,  particularly  for  the cryftalline  metal.  It  is  the  calcined afhes 
of  a  plant,  called  by  the  fame  name,  and  in  fome  places  fea-thongs 
<?r  laces,  a  fort  of  thick-leaved  picus  or  fea-wrack  :  the  alga  angujii- 
fslia  of  John  Bauhine. 

KENKS,  in  fea  language,  are  doublings  in  a  cable  or  rope,  when 
it  is  handed  in  or  out,  fo  that  it  does  not  run  fmooth  ;  or  when  any 
rope  makes  turns,  and  does  not  run  fmooth  and  clever  in  the  block, 
they  fay  it  makes  kenks. 

KENNEL,  a  puddle  or  water-courfe  in  the  ftreets;  alfo  a  houfe 
for  a  pack  of  hounds,  and  the  pack  or  cry  of  the  hounds  ;  among 
fportfmen,  a  fox  is  faid  to  kennel ,  when  he  liesclofe  in  his  hole. 

KEN  NETS,  fmall  pieces  of  timber,  nailed  to  the  inlide  of  a 
fhip,  to  which  the  tacks  or  fheets  are  belayed  or  fattened. 

KEPLER’s  law  of  the  planetary  motions.  This  great  aftrono- 
mer  difeovered,  in  reality,  two  of  the  fundamental  laws  of  the 
mundane  fyftem;  viz.  i.  That  the  planets  defpribe  about  the  fun 
areas  proportional  to  the  times;  and,  2.  That  the  fquares  of  the 
times  of  revolution  are  as  the  cubes  of  the  mean  diftances  of  the 
planets  from  the  fun. 

KERATOPHYTON,  the  name  of  a  fubmarine  plant,  which  is 
of  a  vifeid  or  glueifh  confiftence,  pellucid  like  horn,  and  often  co¬ 
vered  with  a  cretaceous  crufty  fometimes  of  elegant  and  various 
colours.  Boerhaave  mentions  fixteen  fpecies,  but  none  of  them 
have  any  medical  virtues  attributed  to  them,  except  one,  which  is 
the  corallium  nigrum. 

The  feeming  fibres  of  the  bafe  are  in  reality  fmall  tubes.  In  fome 
fpecimens  of  an  advanced  growth,  the  calcareous  tubes  fend  out 
little  cells  of  animals  of  the  polype  kind,  with  proper  openings  to 
them  all:  thefe  cells  are  diffufed  along  the  branches  in  fome  regular 
order,  much  in  the  fame  manner  as  they  are  in  the  corallines. 
From  the  cells,  the  animals  have  been  difeovered  extending  them- 
felves,  as  well  to  procure  food  as  materials  for  the  increafe  of  this 
furprifing  ftrudture  :  and,  therefore,  there  is  no  reafon  to  doubt,  that 
they  are  animal  productions  :  a  fmall  fprig  of  the  keratophyton  flabel- 
liforme,  cortice  verrucojo  obduEium ,  or  warted  fea  fan,  is  reprefented  in 
Plate  52,  fig.  7. 

KERF,  is  the  notch  or  flit  that  is  made  by  the  faw  between  two 
pieces  of  wood  when  they  are  fa  wing  afunder. 

KERI  cetib,  are  various  readings  in  the  Hebrew  Bible:  keri, 
fignifies  that  which  is  read  ;  and  cetib,  that  which  is  written.  For 
where  any  fuch  various  readings  occur,  the  wrong  reading  is  written 
in  the  text,  and  that  is  called  the  cetib  ;  and  the  true  reading  is 
written  in  the  margin,  with  p  under  it,  and  called  the  keri. 

KERMES,  round  recldifh- brown  grains,  about  the  fixe  of  peas; 
found  in  Spain,  Italv.and  the  fouthern  parts  of  France,  adhering  to 
the  branches  of  the  fcailet  oak.  Thefe  grains  appear,  when  frefii, 
full  of  minute  reddilh  ova  or  animalcules,  of  which  they  are  the 
nidus,  and  which  in  long  keeping  change  to  a  browniffi  red  powdery 
fubftance.  They  are  cured  by  fprinkling  with  vinegar  before  exfic- 
cation :  this  prevents  the  exclufion  of  ova,  and  kills  fuch  of  the 
animals  as  are  already  hatched  ;  which  would  otherwile  become 
winged  infedls,  and  leave  the  grain  an  empty  hulk. 

Freffi  kermes  yields  upon  expreffion  a  red  juice,  of  a  light  pleaiant 
fmell,  and  a  bitterifh,  l'ubaftringent,  fomewhat  pungent  tafte  :  this 
juice  or  fyrup  made  from  it,  are  brought  from  the  fouth  of  France, 
and  fometimes  made  ufe  of  as  mild  reftringents  and  corroborants. 
An  elegant  cordial  confection,  for  thefe  intentions,  is  prepared  in  the 
thops,  by  diffolving  in  the  heat  of  a  water  bath,  fix  ounces  of  fine 
fugar  in  fix  ounces  by  meafure  of  damafk  rofe  water,  then  adding 
three  pounds  of  the  juice  of  kermes  warmed  and  {trained,  and  after 
the  whole  has  grown  cold,  mixing  in  half  a  fcruple  of  oil  of  cinna¬ 
mon  :  this  confedtion  is  taken  from  a  fcruple  to  a  dram  or  more  ; 
either  by  it fclf,  or  in  juleps,  with  which  it  mingles  uniformly  with¬ 
out  injuring  their  tranfparency.  The  dried  grains,  if  they  have  not 
been  loo  long  kept,  give  out,  both  to  water  and  to  rectified  fpirit, 
the' fame  deep  red  colour,  and  nearly  the  fame  kind  of  fmell  and 
ta(le,'with  thofe  of  the  expreffed  juice. 

KERMES-7«/«m;/.  The  kermes-mmtrdX  was  a  preparation  of 
Glauber,  which  the  king  of  France  bought  of  Mr.  de  la  Ligerie, 
and  made  public  in  1720.  That  receipt  was  in  the  following  form: 
Take  a  pound  of  Hungarian  antimony,  broken  into  thin  pieces, 
according  to  the  direction  of  it’s  fpicula  ;  four  ounces  of  nitre,  fixed 
by  charcoal ;  and  a  -pint  of  rain  water  :  boil  them  two  hours  :  then 
filtre  the  w’arm  liquor,  and,  when  it  cools,  the  kermes  precipitates. 
The  fame  antimony  undergoes  the  fame  operations  with  the  remain¬ 
ing  liquor,  to  which  three  ounces  of  fixed  nitre,  and  a  pint  of  water, 
are  added.  In  a  third  boiling,  two  ounces  of  nitre,  and  a  pint  of 
water,  are  to  be  added  to  the  former  lixivium.  The  kermes  thus  ob¬ 
tained  is  about  a  drachm,  which  after  being  well  edulcorated  by 
wafhing  it  in  water,  and  burning  fpirit  of  wine  on  it,  is  dried  for  ufe. 

Mr.  Geoffroy  (hews,  by  many  experiments,  that  the  kermes  is  the 
reguline  part  of  the  antimony,  joined  to  a  fort  of  hepar  fulphuris. 
He  teaches  us  a  much  ealier  way  of  preparing  this  medicine,  thus: 
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mix  intimately  the  fine  powder  of  two  parts  of  antimony,  and  one 
of  any  fixed  alkaline  fait ;  melt  thofe  materials  in  a  crucible;  then, 
having  powdered  them  while  hot,  boil  them  two  hours  in  a  lame 
quantity  of  water;  after  this,  pafs  the  hot  liquor  through  paper,  re¬ 
ceiving  it  into  a  yeffel,  in  which  there  is  hot  water;  the  kermes 
feparates,  when  it  cools.  The  grolfer  parts,  which  do  not  pafs 
through  the  paper,  arc  to  be  boiled  again,  and  filtrated  again  ;  and 
the  operation  is  to  be  repeated  a  third  time,  by  which,  fix  or  feven 
drachms  of  kermes  may  be  got  out  of  every  ounce  of  antimony.  He 
fays,  he  has  feen  effedts,  like  to  thofe  of  mild  kermes  from  antimony, 
reduced  to  fuch  a  fine  powder,  that  none  of  the  fhining  fpicula  are 
to  be  feen  ;  and  that  the  magifiery  of  antimony,  made  by  pouring 
fpirit  of  nitre,  or  aqua  regia,  on  the  powder  of  antimony,  and  then 
edulcorating  the  mafs  with  water,  has  the  fame  effedts  as  kermes. 

Half  a  grain,  ora  grain,  of  this  powder,  given  every  three  or 
four  hours,  produces  no  violent  effedts  ;  but,  by  increafing  the  dofe, 
it  may  be  made  to  vomit,  purge,  and  fw'eat.  Some  commend  this 
medicine  as  the  moft  umverfal  refolvent  and  deobllruent;  alluring 
us,  that  it  almofl  infallibly  cures  pleurifies,  peripneumonies,aflhmas, 
catarrhs,  anginas,  fmall-pox,  and  many  other  difeafes.  Others  are 
as  pofitive,  that  it  heats  and  thickens  the  blood,  thereby’  increafing 
obstructions,  and  is  particularly  hurtful  in  all  inflammatory  difeafes. 

I  his  preparation  was  famous  in  France,  and  known  by  the  name 
of  poudre  des  Chartreux,  becaufe  a  Carthufian  monk, 'who  got  it 
from  Mr.  de  la  Ligerie,  firft  brought  it  into  vogue. 

It’s  effects,  like  that  of  many  other  antimonial  preparations,  are 
various,  which  is  frequently  owing,  as  Mr.  Geoffroy  obferves,  to  the 
different  manner  and  care  in  making  it.  Ble  adds,  that  the  more  the 
kermes  contains  of  a  regulus  eafily  revivified,  the  more  it  proves 
emetic.  Fie  alfo  fhews  how  to  make  a  cinnabar  with  the  kermes 
and  mercury,  and  to  difengage  the  vitriolic  acid  from  the  kermes. 

KERN,  in  the  Englilh  fait- works,  a  word  ufed  to  fignify  the 
cryftallizing,  or  fhooting  of  fait  in  the  brine,  when  fufficicntly  eva¬ 
porated  in  the  boiling  pan. 

KERSEY ,  a  kind  of  coarfe  woollen  manufacture  between  a  fluff 
and  a  cloth,  made  chiefly  in  Kent  and  Devonfhire. 

KES  TRIL  or  Kestrel,  in  ornithology,  the  yellow-legged  fal¬ 
con,  with  a  brown  back,  a  fpotted  breaft,  and  a  rounded  tail,  with 
a  broad  black  fafeia  towards  the  end.  It  is  a  very  beautiful  bird, 
about  the  fize  of  a  pigeon  and  very  bold.  It  builds  with  us  in  hol¬ 
low  oaks,  and  feeds  on  partridges  and  other  birds.  It  is  known 
by  the  names  of  tinnunculus  and  cenchris,  and  is  alfo  called  in  Englifh 
the  flannel  or  windhover. 

KETCH,  a  kind  of  veffel,  equipped  with  two  mails,  viz.  the 
main-maft,  and  mizen-maft,  and  ufually  from  100  to  250  tons  bur¬ 
then  :  they  are  ufed  either  as  yachts,  for  conveying  princes  of  the 
blood,  ambaffadors,  or  other  great  perfonages,  from  one  place  to 
another,  or  as  bomb -vejjels:  thefe  are  built  remarkably  ftrong,  and 
fitted  with  a  greater  number  of  riders  than  any  other  veffel. 

KETCH-DOLT,  a  game  with  dice  and  tables,  wherein  the 
firft  throws,  and  lays  down  from  the  heap  of  men  without  the  tables, 
more  or  lefs,  according  to  what  he  threw’,  fuppofe  fice  deuce  ;  then 
if  the  other  threw  either  fice  or  deuce,  and  draw  them  not  from  his 
adverfary’s  tables  to  the  fame  point  in  his  own,  but  takes  them  from 
the  heap,  and  lays  the  ace  dow  n,  he  is  dolled,  and  fo  lofeth  the 
game  ;  nay,  if  he  but  touch  a  man  of  the  heap,  the  lofs  is  the  fame. 
Good  gamefters  will  never  be  doited ;  in  which  cafe,  they  ftrive 
who  fhall  fill  up  their  tables  firft,  and  he  that  bears  them  off  firft 
w’ins  the  game.  See  W-Gammon. 

KETTLE,  in  the  art  of  war,  a  term  the  Dutch  give  to  a  battery 
of  mortars,  becaufe  it  is  funk  under-ground. 

The  kettle-Axum  belongi  ng  to  the  royal  regiment  of  artillery,  whofe 
body  is  brafs  and  refembles  the  fhape  of  a  kettle,  is  mounted  on  a  fu- 
perb  waggon,  richly  gilt  and  ornamented,  and  drawn  by  four  white 
horfes,  elegantly  caparifoned,  w'ith  a  feat  for  the  drum-major  general. 

KEYTLS,  or  Chevils,  in  a  fhip,  are  two  pieces  of  timber 
nailed  to  the  infide  of  a  fhip,  from  whence  the  upper  ends  branch 
outward  into  arms  or  horns,  ferving  to  belay  the  great  ropes,  by 
which  the  bottoms  of  the  mainfail  and  forefail  are  extended. 

KEY,  clavis,  a  wcll-knowm  inftrument,  for  opening  and  fhutting 
the  locks  of  doors,  chefts,  burocs,  &c.  The  names  of  the  feveral 
parts  of  a  key  are  thefe  :  1.  The  pin-hole,  drilled  into  the  end  of  the 
fhank.  2.  The  ftep,  or  dap-ward.  3.  The  hook-w'ard.  4.  The 
middle-ward.  5.  The  crofs-ward.  6.  The  main-ward.  7.  Crofs- 
wards.  8.  The  pot.  9.  The  bow-w'ard.  10.  The  bow',  or  handle. 
11.  The  piece  of  fteel  containing  the  wards  is  called  the  bit  of  the 
key.  Keys  are  prohibited  to  be  imported. 

Key,  or  Key-stone  of  an  arch,  or  vault,  is  the  laft  ftone  placed 
atop  thereof ;  w  hich,  being  wider  and  fuller  at  the  top  than  bottom, 
wedges  as  it  were,  and  binds  in,  all  the  reft. 

The  key  is  different  in  the  different  orders  ;  in  the  Tufcan  and 
Doric,  it  is  a  plain  ftone,  only  projedting;  in  the  Ionic,  it  is  cut, 
and  waved  fomewhat  after  the  manner  of  confoles  ;  in  the  Corinthian 
and  Compolite,  it  is  a  confole  enriched  with  iculpture,  foliages,  &c. 
See  our  Plates  of  Architecture. 

Key  is  alfo  ufed  for  the  ecclefiaftical  jurifdidtion  ;  particularly* 
for  the  power  of  excommunicating,  and  abfolving..  The  Romanifts 
fay,  the  pope  has  the  power  of  the  keys,  and  can  open  and  fhut  para- 
dife  as  he  pleafes ;  grounding  their  opinion  on  that  expreffion  of 
Jefus  Chrift,  I  will  give  thee  the  keys  of  the  kingdom  of  heaven. 

Key,  in  polygraphy  and  fteganography,  denotes  the  alphabet  of  a 
cypher ;  which  is  a  fecret  known  only  to  the  perfon  W’ho  writes  the 
letter,  and  him  who  deciphers  it.  * 

Key,  in  mufic,  is  a  certain  fundamental  note,  or  tone,  to  which 
the  whole  piece,  be  it  concerto,  fonata,  cantaia,  &c.  is  accommo¬ 
dated  ;  and  with  which  it  ufually  begins,  but  always  ends. 

To  get  an  idea  of  the  ufe  of  the  key,  it  may  be  obferved,  that  as 
in  an  oration  there  is  a  fubjedt,  viz.  fome  principal  perfon  or  thing 
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to  which  the  difcourfc  is  re'erred,  and  which  is  always  to  e  ept  in 
view,  that  nothing  unnatural  and  foreign  to  the  fubject  may  e 
brought  in  ;  fo  in  every  regular  piece  of  muiic,  there  is  one  note, 
viz.  the  key,  which  regulates  all  the  reft.  The  piece  begins  an^ 
ends  in  this:  and  this  is,  as  it  were,  the  mufical  fubjeft,  to  which 
a  regard  mufl  be  had  in  all  the  other  notes  of  the  piece.  Again, 
as  in  an  oration  there  are  feveral  diftindt  articles,  which  refer  to 
different  fubjedts,  yet  fo  as  they  have  all  a  vifible  conneaion  with 
the  principal  fubjedl,  which  regulates  and  influences  the  whole  ;  lo 
in  mufic  there  mav  be  various  fubaltern  fubjedts,  that  is,  various 
keys,  to  which  the'  different  parts  of  the  piece  may  belong :  but  then 
they  mull  be  all  under  the  influence  of  the  firft  and  principal  key, 
and  have  a  fenfible  connexion  with  it. 

Now  to  give  a  morediftinct  notion  of  the  key,  we  mufl  obferve, 
that  the  odave  contains  in  it  the  whole  principles  of  mufic,  both 
with  refped  to  confonance  or  harmony,  and  fucceffion  or  melody  ; 
and  if  either  fcale  be  continued  to  a  double  odave,  there  will,  in  that 
cafe,  be  feven  different  orders  cf  the  degrees  of  an  oda  ve,  proceeding 
from  the  feven  different  letters,  with  which  the  terms  of  the  fcale 
are  marked:  Any  given  found,  therefore,  i.  e.  a  found  of  any  de¬ 
terminate  pitch  or  tune,  may  be  made  the  key  of  the  piece,  by  ap¬ 
plying  it  to  the  feven  natural  notes  arifing  from  the  divifion  of  an 
odave,  and  repeating  the  odave  above  or  below',  at  pleafure.  The 
given  note  is  applied  as  the  principal  note  or  key  of  the  piece,  by 
making  frequent  clofes,  or  cadences  upon  it  ;  and,  in  the  progrefs 
of  the  melody,  no  other  but  thofe  feven  natural  notes  can  be  ad¬ 
mitted,  while  the  piece  continues  in  that  key.  Here  too  it  mufl  be 
obferved,  withrefped  to  the  two  different  divifions  of  the  odave, 
that  a  note  may  belong  to  the  fame  key,  i.  e.  it  may  have  a  juft 
mufical  relation  to  the  fame  fundamental  in  one  kind  of  divifion  ; 
and  be  out  of  the  key,  with  refped  to  another.  Now  a  piece  of 
mufic  may  be  carried  through  feveral  keys;  i.  e.  it  may  be  given  in 
one  key,  and  be  led  out  of  that  into  another,  by  introducing  fome 
note  foreign  to  the  firft,  and  fo  on  to  another :  but  a  regular  piece 
mufl:  not  only  return  to  the  firft  key,  but  thofe  other  keys,  too,  mull 
have  a  particular  connedion  with  the  firft.  It  may  be  added,  that 
thofe  other  keys  mull  be  fome  of  the  natural  notes  of  the  principal 
key,  though  not  any  of  them  at  pleafure. 

From  the  diftindion  already  obferved,  it  is  evident,  that  there  are 
but  two  different  fpecies  of  keys,  which  arife  according  as  w'e  join 
the  greater  or  lefs  third,  thefe  being  always  accompanied  with  the 
fixth  or  feventh  of  the  fame  fpecies;  the  third  g.  For  inftance,  with 
thefixth  and  feventh^;  and  the  third  /,  with  the  fixthand  feventh/. 

This'diftindion  is  expreffed  under  the  names  of  Jharp  key,  which 
is  that  with  the  third  g,  &c.  and  the  fiat  key,  w'hich  is  that  with  the 
third  1,  &c.  whence  it  is  plain,  that  how  many  different  clofes  foever 
there  be  in  a  piece,  there  can  be  but  two  keys,  if  we  confider  the 
elfential  difference  of  keys  ;  every  key  being  either  flat  or  fharp,  and 
every  fharp  key  being  the  fame,  as  to  melody,  as  well  as  every  flat  one. 

It  mull  be  obferved,  however,  that  in  common  pradice  \hckeys 
are  faid  to  -he  different,  when  nothing  is  confidered  but  the  different 
tune,  or  pitch  of  the  note,  in  which  the  different  clofes  are  made. 
In  this  fcnfe,  the  fame  piece  is  faid  to  be  in  different  keys,  according 
as  it  is  begun  in  different  notes,  or  degrees  of  tune. 

To  diltinguifh  then  accurately  between  a  mode  and  a  key,  he  gives 
us  this  definition;  viz.  an  odave,  with  all  it’s  natural  and  effential 
degrees*  is  a  mode,  with  refped  to  the  conftitution,  or  manner  of 
dividing  it;  but,  with  refped  to  it’s  place  in  the  fcale  of  mufic,  i.  e. 
the  degree  or  pitch  of  tune,  it  is  a  key. 

Keys  alfo  denote  thofe  little  pieces  in  the  fore-part  of  an  organ, 
fpinette,  or  harpfichord  ;  by  means  whereof  the  jacks  are  played,  fo 
as  to  (trike  the  firings  of  the  inftrument  ;  the  wind  is  given  to  the 
pipes,  by  railing  and  finking  the  fucker  of  the  found-board. 

In  large  organs  there  arc  feveral  lets  of  thefe  keys;  fome  to  play 
the  fmall  fecond  organ,  fome  for  the  main  organ,  fome  for  the 
trumpet,  and  fome  for  the  echoing  trumpet.  In  fome  there  are  but 
a  part  that  play,  the  reft  being  for  ornament.  There  are  twenty  flits 
in  large  keys,  which  make  the  half  notes. 

KEYS,  in  fea-language,  are  certain  rocks  lying  near  the  furface 
of  the  water,  particularly  in  the  Weft-Indies. 

Keys,  an  appellation  alfo  given  to  the  feeds  of  the  afh. 
KHAZINE,  the  grand  fignor’s  treafury;  where  are  kept  re- 
gifters  of  receipts,  accounts  of  provinces;  alfo  part  of  the  emperor’s 
wardrobe  :  other  apartments  are  allotted  for  the  money,  where  the 
officers  are  never  allowed  to  enter  with  any  clothes  that  have  pockets 
in  them. 

KIDDERS,  orKiDDiERs,  thofe  wffio  badge,  or  carry  corn,  dead 
viduals,  or  other  merchandife,  up  apd  down  to  fell. 

KIDDLE,  or  Kettle,  a  dam  or  weir  in  a  river,  with  a  narrow 
cut  in  it,  for  the  laying  of  pots,  or  other  engines,,  to  catch  fifh. 
They  are  much  ufed  in  Wales,  and  on  the  Kentiffi  coaft. 

KIDNAPPING,  inlaw,  is  the  offence  of  dealing  and  convey¬ 
ing  away  a  man,  woman,  or  child  ;  and  at  common  law  is  punifh- 
able  by  fine,  pillory,  &c.  Alfo  if  a  mafter  of  a  fhip  (hall,  during 
his  being  abroad,  force  any  man  afhore,  and  wilfully  leave  him 
behind,  he  (hall  fuffer  three  months  imprifonment.  11  &  12  W. 
III.  c.  7* 

KIDNEYS,  renes,  in  anatomy,  are  two  red  vifeera  of  an  oblong 
figure,  fituated  at  the  loins,  one  on  each  fide  :  their  hollow  fide  be- 
ing  turned  inward,  and  their  convex  fide  outward.  They  are  placed 
near  the  lowed  fpurious  ribs  ;  but  their  fituation  is  not  exadtly  re¬ 
gular  ;  for  in  fome  fubjeds  they  are  a  little  higher,  and  in  others  a 
little  lower;  and  one  of  them  is  not  unfrequently  placed  a  little 
above  the  other :  it  is  not  always  the  fame  kidney  that  is  placed 
higheft;  however,  they  are  fometimes  perfedly  even. 

The  kidneys  are  connected  with  the  loins,  the  lower  ribs,  the  colon, 
the  fuccenturiati,  the  renal  vdfels,  and  the  ureters.  They  have  two 
mcmbianes,  the  one  robuft  and  common,  called  the  adipofe  mem- 
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brane  :  this  furrounds  them  but  loofelyi  and  is  furnifhed  with  it’s 
own  proper  velfels.  The  other  membrane  is  proper,  and  is  very 
thin,  and  every  where  applied  clofely  to  thefubftance  of  the  kidneys. 

The  length  of  the  kidneys  is  five  oY  fix  fingers,  the  breadth  three, 
and  the  thicknefs  about  a  finger  and  a  half.  It’s  furface,  in  adults, 
is  fmooth  and  equal,  but  in  the  foetus  in  human  fubjeds,*  and  in 
grown  animals  of  many  kinds,  it  is  irregularly  divided,  as  it  were 
into  a  number  of  lobes. 

I  he  veffels  of  the  kidneys  are,  like  thofe  of  the  liver,  included  in 
a  membrane,  from  the  peritonaeum.  The  arteries  and  veins  are 
large,  and  called  emulgenfs,  and  venal  veffels  ;  thefe  are  produced 
from  the  aorta  and  vena  cava.  The  nerves  are  from  the  plexus 
renalis;  and  there  is  a  large  excretory  dud, called  (he  ureter.  There 
are  alfo  a  number  of  lymphatics, paffing  to  the  receptaculum  chyli. 
T  he  fubftance  of  the  kidneys  is  firm  and  hard,  and  is  of  two  kinds. 
1.  The  exterior,  or  cortical,  which  according  to  Malpighi,  is  glan- 
dulous ;  but  according  to  the  difeoveries  of  Ruvfch,  is  throughout 
elegantly  vafculous.  2.  The  interior,  which  is  tubulons,  and  ex¬ 
preffed  by  the  name  of  tubuli  urinarii  Bellini :  this  terminates  in  10 
or  1 2'papillae,  which  open  by  a  multitude  of  apertures  into  the  pel¬ 
vis  ;  but  thefe  papillae  are  not  found  in  all  fubjeds. 

The  kidneys  fecrete  the  urine  from  the  blood,  which,  by  the  mo¬ 
tion  of  the  heart,  is  driven  through  the  arteries  into  the  emulgent 
arteries,  and  thefe  carry  it  into  the  little  glands;  where  it’s  ferofity, 
being  feparated,  is  received  in  at  the  orifices  of  the  urinary  pipes, 
which  go  from  the_glands  to  the  pelvis,  and  thence  runs  by  the 
ureters  into  the  bladder ;  the  blood,  which  could  not  enter  the 
glands,  is  brought  back  by  the  emulgent  veins.  See  Plate  80 ,fig.  4, 
lift,  bb,  cc. 

Kidneys  offijh.  Fifh  of  all  kinds  have  kindneys ,  but  they  differ 
extremely  in  the  feveral  genera.  All  the  cetaceous  fifhes,  and  many 
of  the  cartilaginous  kinds,  have  two  kidneys,  as  quadrupeds  have.  In 
moft  of  the  fpinofe  kinds,  they  are  found  concreted  into  one.  In 
the  fpinofe  fifhes  they  are  oblong,  and  extended  throughoutthe  whole 
length  of  the  abdomen.'  In  the  cetaceous  fifhes  they  are  ofa  roundifh 
oblong  figure,  as  in  quadrupeds ;  and  as  to  their  fituation,  the  fpinofe 
fifh  in  general  have  them  extended  all  along  the  back-bone,  and  the 
cetaceous  kinds  are  on  the  contrary  in  the  lower  part  of  the  belly  ; 
they  are  very  long  and  large  in  the  fpinofe  kinds,  and  very  fmall  and 
ftiort  in  the  cetaceous.  The  urinary  bladder  is  generally  fituated  in 
the  lower  part  of  the  abdomen  in  thefe  creatures,  and  often  lies 
upon  the  redum.  There  are  generally  two  ureters,  by  which  the 
urine  is  fecreted  from  the  kidneys  into  it ;  but  the  urethra,  through 
which  the  urine  is  to  be  difeharged  from  the  bladder,  is  lefs  obvious 
in  the  fpinous  fifhes:  in  the  cetaceous  kinds,  it  is  plainly  to  be  fol¬ 
lowed  either  into  the  vulva,  or  foramen  feminis. 

KILDERKIN,  a  kind  of  liquid  meafure  in  England  that  con¬ 
tains  two  firkins,  or  18  gallons,  beer  meafure,  and  16  ale  meafure. 
Two  kilderkins  make  a  barrel,  and  four  a  hogfhead. 

KILLAS,  in  natural  hiftory,  a  kind  of  greyifh  white  and  very 
'hard  earth,  which  in  fome  refpeds  refembles  the  ludus  Helmontii  of 
fome  kinds.  The  miners  alfo  apply  the  term  to  a  kind  of  white, 
brittle,  and  fhattery  (tone,  fomewhat  like  the  flag-ftone,  with  which 
they  cover  houfes  in  Northamptonfhire,  and  other  counties.  Killas 
is  alfo  a  flaty  ftone  of  various  colours,  fpangled  all  o'ver  with  talc, 
in  the  places  where  they  ufe  it. 

KILLOW ,  a  black  earth  of  a  very  remarkable  ftrudure,  feem- 
ing  ofa  mixed  nature  between  the  marbles, ochres,  and  clay;  and 
ufually  containing  a  large  quantity  of  the  matter  of  the  common 
/vitriolic  pyrites  or  ink-ftone,  which  gives  it  a  very  fharp  unpleafant 
tafle,  and  makes  it,  whenthrownon  the  fire,  emitaflightblue flame 
of  a  fulphureous  fmell,  and  calcine  to  a  deep  red.  It  is  common  in 
many  parts  of  England,  Wales,  and  Ireland. 

KILN,  a  ftove  ufed  in  the  manufacture  of  various  articles.  The 
kilns  ufed  for  chalk  or  ftone  are  commonly  made  in  a  large  pit,  which 
is  dug  either  round  or  fquare,  according  as  they  have  convenience. 
They  are  wideft  at  the  top,  and  narrower,  by  degrees,  as  they  come 
nearer  the  bottom.  The  infidc  of  this  pit  is  lined  with  a  wall  built 
of  lime-ftone;  at  the  outfide,  near  the  bottom,  they  have  a  hole,  or 
door,  by  which  they  take  out  the  allies,  and  above  that  fome  have  an 
iron  grate,  which  comes  clofe  to  the  wall  all  about  it  ;  but  others 
areft  it  over  with  ftone,  or  large  pieces  of  chalk;  and  upon  this  they 
place  a  layer  of  ftone,  or  of  whatever  elfe  they  burn  in  the  pit  ;  upon 
this  they  put  a  layer  of  wood,  or  coals,  and  fo  on,  layer  over  layer, 
to  the  top  of  the  pit ;  only  they  obferve  that  theoutermoft  layer  be 
always  of  the  fuel,  not  of  the  ftone.  Ten  bufhels  of  fea-coal,  or 
100,  of  faggots  three  feet  long,  will  burn  fortv  bufhels  of  chalk,  and 
this  will  yield  thirty  bufhels  of  unflaked  lime. 

Kiln  for  tin- ore.  The  place  where  the  tin-ore  is  roafted  in  order 
to  burn  away  the  mundic,  and  other  fulphureous  matters  that  are 
mixed  with  it,  is  called  the  tin-kiln.  This  is  ofa  very  plain  ftruc- 
ture;  it’s  hearth  or  floor  is  made  of  one  large  ftone,  and  this  is  co¬ 
vered  with  another,  fupported  at  fix  inches  height  above  it.  The 
uppermoft  has  a  hole  in  the  middle,  through  which  the  ore  is  poured 
on  the  under  one ;  and  when  it  is  diftributed  over  it  in  a  bed  of  three 
or  four  inches  thick,  it  is  burnt  by  means  of  a  fire  of  furze-bufhes 
kept  underneath,  and  communicating  with  the  fpace  between  the 
two  ftones  by  an  aperture  behind;  the  lower  ftone  not  reaching  the 
wall  by  fix  inches. 

KINDRED,  in  law,  perfonsof  kin,  or  related  to  each  other. 

KING,  in  the  general  acceptation  of  the  word,  is  a  perfon  who 
has  a  fupreme  authority,  with  the  power  oflevying  taxes,  making 
laws,  and  enforcing  an  obedience  to  them:  but  in  England,  which 
is  a  limited  monarchy,  the  power  of  the  king  is  greatly  reftrained  ; 
which  is  fo  tar  from  diminifhing  his  honour,  that  it  adds  a  glory  to 
his  crown;  for  while  other  kings  are  abfolute  monarchs  over  innu¬ 
merable  multitudes  of  (laves,  the  king  of  England  has  the  diftin- 
guifhed  glory  of  governing  a  free  people,  the  lead  of  whom  is  prb- 
v  teded 
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te&ed  by  the  laws :  he  has  great  prerogatives,  and  a  boundlefs  power 
in  doing  good  ;  and  is  at.  the  fame  time  only  retrained  from  aCting 
inconfiftently  with  his  own  happinefs,  and  that  of  his  people.  By 
virtue  of  his  fupremacy  and  fovereignty,  he  has  the  dignity  and  ho¬ 
nour  of  whatfoever  things  belong  to  fupreme  magiflrates  ;  as  crowns, 
feeptres,  purple  robe,  golden  globe,  and  holy  unCtion  ;  and  the 
crown  of  England  has  been  long  ilnce  declared  in  parliament  to  be 
an  imperial  crown.  He  acknowledges  only  precedence  to  the  em¬ 
peror.  He  owns  nofuperiority  tothe  bifhop  of  Rome.  He  hath  the 
fupreme  right  of  patronage  through  all  England,  called  patronage 
paramount.  The  king  is  fupreme  judge,  or  lord  chief  jultice  of  Eng7 
land,  and  the  fountain  whence  all  jultice  is  fuppofed  to  be  derived. 

The  king's  power  and  prerogative  are  very  extraordinary  ;  for  he 
alone,  without  a 61  of  parliament,  hath  power  to  declare  war,  make 
peace,  leagues  and  treaties,  fend  and  receive  amballadors,  to  give 
commiffions  for  levying  men,  arms,  money,  for  thepurpofesofwar 
and  peace,  &c.  By  his  royal  prerogative,  of  his  mere  will  and  plea- 
fure,  he  can  convoke,  adjourn,  prorogue,  remove,  and  diffolve  par¬ 
liaments.  He  may  refufe  his  royal  affint  to  any  bill  which  has 
palled  both  houfes,  without  giving  his  reafon.  He  alone  hath  the 
choice  and  nomination  of  all  commanders  and  officers  at  land  or  fea ; 
of  all  magiflrates,  counfellors,  and  officers  of  ftate  ;  of  all  bifhops, 
and  other  ecclefialtical  dignitaries;  of  bellowing  all  honours  on  the 
higher  and  lower  nobility  of  England.  He  hath  the  power  of  de¬ 
termining  rewards  and  punifhments,  can  pardon  crimes,  and  remit 
the  penalties  ;  but  he  cannot  put  a  fubjeft  to  death,  till  he  is  con¬ 
demned  by  his  peers.  By  his  letters  patent  he  may  eredt  new  univer- 
iities,  colleges,  hofpitals,  fchools,  fairs,  rrtarkets,  forefts,  chaces,  &c. 
He  on!  v  gives  patents  or  briefs  to  colled!  the  charitable  benevolences 
of  the  people,  in  cafe  of  Ioffes,  & c.  No  proclamation  can  be  made 
but  by  the  king.  He.is  the  guardian  of  ideots  and  lunatics,  the  re¬ 
ceptacle  of  all  ellates  when  no  heir  appears,  which  then  revert  or 
efeheat  to  the  king.  All  treafure  trove  (or  monies,  goods,  &c.  loft, 
and  the  owners  unknown)  belongs  to  the  king.  All  walfe  ground 
and  lands  recovered  from  the  fea  ;  all  lands  of  fuch  aliens  as  die 
before  naturalization  ;  all  mines  of  gold  and  filver,  all  royal  fifhes 
and  fowls  belong  to  the  king.  He  is  deemed  by  the  laws  God’s 
vicegerent,  and  therefore  is  fuppofed  to  have  no  imperfedlion.  No 
non-age  or  minority  is  allowed  in  the  king;  yea,  the  law  attributeth 
a  kind  of  perpetuity,  not  to  fay  immortality,  to  the  king;  for  he 
being  a  corporation  of  himfelf,  lives  for  ever;  all  interregnums 
being  unknown  in  England.  In  the  church  his  power  and  prero¬ 
gative  are  extremely  confpicuous ,  he  alone  hath  the  patronage  of  all 
bifhoprics,  and  none  canbecholenbilhopbut  whom  he  firlt  nomi¬ 
nates  by  his  conge  d’elire  ;  he  hath  power  to  cali  or  convene  a  na¬ 
tional  or  provincial  fynod,  to  prelide  as  head,  and,  with  the  con- 
fent  thereof,  to  make  canons  and  conftitutions ;  to  inflitute  ceremo¬ 
nies,  to  correct  herefies,  fchifms,  &c.  and  abundance  oi  other  pre¬ 
rogatives  belonging  to,  and  which  are  enjoyed  by  the  king  of  Eng¬ 
land,  as  fupreme  prince  and  prieft  of  his  people. 

King  of  the  facrifices,  rex  facrijiculus,  or  facrorum ,  was  a  title  of 
art  ancient  prieft,  or  minilter  of  religion,  at  Rome ,  who  was  fupe- 
rior  to  the  jhimen  dialis,  but  inferior  to  the  pontifex  maximus. 

His  wife  bore  the  title  of  queen  of  the  Jacrifices,  regina  facrorum; 
and  had  herfelf  a  part  in  the  lacred  ceremonies. 

King  at  arms ,  or  of  arms.  See  the  article  Arms. 

Anciently  the  kings  at  arms  werecreated,  and  folemnly  crowned,  by 
the  kings  of  England  themfelves;  but  of  later  days  the  earl  marfhal 
has  a  fpecial  commiffion,  at  every  creation,  to  perfonate  the  king. 

In  England  we  have  three  kings  of  arms ;  vix.  Garter,  Claren- 
cieux,  andNorroy. 

Garter,  principal  King  at  arms.  See  the  article  Garter. 

The  two  laft  are  alfo  called  provincial  heralds,  becaufe  they  divide 
the  kingdom  between  them  into  two  provinces. 

Thefe,  by  charter,  have  a  power  to  vilit  noblemen’s  families,  to 
fet  down  their  pedegrees,  diftinguifh  their  arms,  appoint  perfons 
their  arms,  and,  with  Garter ,  to  direCt  the  other  heralds. 

To  thefe  may  be  added,  Lyon  King  at  arms,  for  Scotland,  wffiois 
the  fecond  king  at  arms  for  Great  Britain ;  he  is  inverted  and  crowned 
withgrearfolemnity.  To  him  belong  the  publifhing  the  king's  pro¬ 
clamations,  marfhalling  funerals,  reverling  arms,  &c.  There  is 
alfo  Ulfter  king  of  arms,  in  Ireland,  &c. 

KiNG’s/wfore.  It’s  limits  extend  from  Charing-crofs  to  Weft- 
fninftcr-hall,  and  it’s  privileges  are  the  fame  as  thofe  granted  to  an¬ 
cient  palaces.  If  any  perfon  fhali  ftrike  another  in  the^/w^-’s  palace, 
he  fhali  have  his  right  hand  cut  off,  be  imprifoned  during  life,  and 
alfo  be  fined. 

King’s  fiver,  the  money  due  to  the  king  in  the  court  of  com¬ 
mon  pleas,  in  refpeCt  of  a  licence  there  granted  to  any  man  for  le¬ 
vying  a  fine  of  lands,  or  tenements,  to  another  perfon. 

King's  [pear,  in  botany.  See  the  article  Asphodelus. 

Y^WG-JiJhcr,  ifpida,  in  ornithology,  a  very  beautiful  bird  frequen¬ 
ting  waters,  and  feeding  on  iifti :  it  builds  in  deep  holes  in  the  banks 
of  rivers,  and  lays  five,  or,  according  to  fome,  nine  eggs.  The  legs 
of  this  bird  are  very  fhorr,  and  are  black  before,  and  red  behind :  it 
has  four  toes  on  each  foot,  three  of  which  are  on  the  fore-part;  it’s 
colours,  particularly  the  green  and  blue,w!hich  are  it’s  general  ones, 
are  extremely  bright  and  beautiful ;  it  takes  it’s  prey  after  the  man¬ 
ner  of  the  ofprey,  balancing  itfelf  at  a  certain  diltance  over  the  water, 
for  a  confiderable  fpace,  then  darting  below  the  lurface,  brings  up 
the  fifh  in  it’s  feet.  While  it  remains  fufpended  in  the  air,  in  a 
bright  day,  the  plumage  exhibits  ,a  mod  beautiful  variety  of  very 
dazzling  and  brilliant  colours.  This  bird  was  called  halcyon  bv  the 
ancients.  During  the  days  of  this  bird’s  incubation,  in  the  depth  of 
w  inter,  the  mariner  fuppofed  he  might  fail  in  full  fecurity  ;  and 
therefore  they  were  called  halcyon-days,  bee  Plate  33,  fig.  27. 

King’s  Bench.  See  article  Court. 

King  -piece,  in  buildings,  is  a  piece  of  timber  Handing  upright  in 
No.  105.  Vol.II. 
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the  middle  between  two  principal  rafters,  and  having  ftrutts  orbraces 
going  from  it  to  the  middle  of  each  rafter. 

KINGDOM,  the  dominion  or  territories  belonging  to  a  king. 

1  Kingdom,  is  a  term  applied  by  chemifts  to  the  three  orders  or 
claffes  of  natural  bodies  ;  animal,  vegetable ,  and  mineral. 

KINGS,  books  of,  two  canonical  books  of  the  Old  Teftament, 
fo  called,  becaufe  they  contain  the  hiftory  of  the  kings  of  Ifrael  and 
Judah,  from  the  beginning  of  the  reign  of  Solomon,  down  to  the 
Babylonifti  captivity,  for  the  fpace  of  near  fix  hundred  years.  The 
firft  book  of  Kings  contains  the  latter  part  of  the  life  of  David,  and 
his  death  ;  the  flourifhing  ftate  of  the  Ifraelites  under  Solomon,  his 
building  and  dedicating  the  temple  of  Jerufalem,  his  fhameful  de¬ 
fection  from  the  true  religion,  and  the  fudden  decay  of  the  Jewifh 
nation  after  his  death,  when  it  was  divided  into  two  kingdoms  :  the 
reft  of  the  book  is  taken  up  in  relating  the  acts  of  the  four  kings  of 
Judah  and  eight  of  Ifrael.  The  fecond  book,  which  is  a  continua¬ 
tion  of  the  fame  hiftory,  is  a  relation  of  the  memorable  acts  of  fix- 
teen  kings  of  Judah,  and  twelve  of  Ifrael,  and  the  end  of  both  king¬ 
doms,  by  the  carrying  off  the  ten  tribes  captives  into  Affyria  by  Sal  - 
manaffar,  and  the  other  two  into  Babylon  by  Nebuchadnezzar. 

It  is  probable  that  thefe  books  w'ere  compofed  by  Ezra,  who  ex¬ 
tracted  them  out  of  the  public  records,  which  were  kept  of  what 
palfed  in  that  nation. 

KINKS,  in  fea-language.  When  ropes,  being  new*  or  too  hard 
laid,  in  folding  make  turns,  thefe  are  called  kinks. 

KINTAL,  a  weight  of  100  pounds.  The  kintal  of  Srnyrna  is 
123  pounds  3  ounces  9  drams,  or  120  pounds  7  ounces  12  drams; 
but  that  of  Aieppo  is  465  pounds  11  ounces  15  drams.  See  the 
article  Quintal. 

KIPE,  a  kind  of  ofier-bafket,  wide  in  the  middle,  and  narrow  at 
both  ends  ;  ufed  for  taking  fifh.  Kipe  is  alfo  a  game,  which  con- 
fiits  in  throwing  fomething  into  a  hole,  called  the  L/e-hole. 

KIPPER-//W,  a  fpace  between  the  feftival  of  the  finding  of  the 
Holy  Crofs,  May  3d,  and  Twelfth-day  ;  during  which,  falmon-fifh- 
ing  in  the  river  Thames,  from  Gravefend  to  Henly,  is  fofbidden. 

KIKK-MOTE,  a  fynod ;  alfo  a  meeting  in  the  church  or  vef- 
try.  See  Mote. 

KIRK-SESSION,  a  petty  ecclefiaftical  judicatory  in  Scotlartd. 
Each  parifh,  according  to  it’s  extent,  is  divided  into  feveral  particu¬ 
lar  diftridfs,  everyone  of  which  has  it’s  own  elder  and  deacon  to 
overfee  it.  A  confiftory  of  the  minifters,  elders,  and  deacons,  of  a 
parifh,  form  a  kirk-fiffions .  They  meet  once  a  week. 

KIRTLE,  a  fhort-jacket ;  alfo  about  loolb.  weight  of flax. 

KIST,  a  fmall  weight,  equal  to  fourteen  grains. 

KIT,  a  fmall  violin,  capable  of  being  carried  in  the  pocket.  It's 
length,  meafuring  from  the  extremities,  is  about  fixteen  inches,  and 
that  of  the  bow  about  feventeen.  It’s  powers  ate  equal  to  thofe  of 
the  violin. 

KITCHEN,  a  place  appropriated  for  the  dreffingof  meat,  and 
furnifhed  with  fuitable  accommodations  and  utenfilsfor  thatpurpofe. 
The  kitchen  in  the  king’s  houfhold  is  under  the  direction  and  ma¬ 
nagement  of  a  clerk-comptroller,  who  has  a  falary  of  500I.  a  year; 
fubordinate  clerk,  250I.  a  year,  firft  clerk,  150I.  a  year;  junior  clerks; 
two  mafter  cooks,  the  falary  of  the  firft  being  237I.  10s.  a  year,  and 
of  the  fecond  2 1 7I.  10s.  a  year;  yeomen,  grooms,  &c. 

KITE,  milvus,  in  ornithology,  a  bird  of  the  hawk-kind,  with  a 
brown  body,  and  a  white  head,  fometimes  marked  with  oblong 
ftreaks  of  black  ;  it’s  tail  is  forked,  and  of  a  tawny  red,  and  the 
wings  are  immoderately  long  and  large,  meafuring  near  three  times 
the  length  of  the  body  ;  the  coverts  of  the  wings  are  varied,  and 
tawney  black  and  white  ;  the  thighs  are  covered  with  very  long  fea¬ 
thers  ;  and  the  legs  are  yellow  and  ftrong.  The  kite  generally  breeds 
in  large  forefts,  or  w'oody  mountainous  countries ;  it  lays  two,  or  at 
molt  three  eggs.  It’s  motion  in  the  air  is  fo  fmooth  and  even  as  to 
be  fcarce  perceptible.  It  remains  with  us  the  whole  year. 

The  allies  of  the  kite,  burnt,  are  faid  to  be  effcftual  in  the  gout 
and  epilepfy,  being  taken  inwardly  ;  the  fame  is  faid  of  the  head  and 
liver,  when  burnt ;  and  the  latter  is  alfo  an  ingredient  in  ophthalmic 
medicines  ;  the  blood  mixed  with  nettles,  and  applied,  is  faid  to  give 
relief  under  the  gout. 

K1TTIWAKE,  in  ornithology,  a  fpecies  of  the  gull  kind: 
the  head,  neck,  belly,  and  tail  are  of  a  fnowy  whitenefs ;  behind  each 
ear  is  fometimes  a  dufky  fpot ;  the  back  and  wings  are  grey  ;  the 
bill  is  yellow,  tinged  with  green  ;  the  legs  are  dulky,  and  have  a 
fmall  knob  inftead  of  the  back  toe.  This  bird  inhabits  the  romantic 
cliffs  of  Flamborough-head,  the  Bafs-ifle,  the  rocks  near  the  caftle 
of  Slains,  in  the  county  of  Aberdeen,  and  Prieftholm-ifle. 

KLINKETS,  in  fortification,  a  fort  of  fmall  gates  made  through 
palifadoes,  for  tallies. 

KNAG,  a  term  ufed  for  a  knot  in  wood  ;  alfo  for  the  branches 
which  grow  out  of  the  hart’s  horn,  near  the  forehead. 

KNAPSACK,  in  military  language,  is  a  rough  leather  bag, 
which  a  foldier  carries  on  his  back,  containing  all  his  necelfaries. 
Square  knapfacks  are  moft  convenient,  and  fhould  be  made  with  a 
divifion  to  hold  the  fhoes,  black-balls,  and  brulhes,  feparate  from 
the  linen.  White  goat  fkins  are  the  beft. 

KNAVE,  an  old  appellation  for  a  man-fervant. 

Knave  alfofignifies  a  male-child  or  boy  ;  in  which  fenfe  knavt- 
child  has  been  frequently  ufed,  in  contradiftinftion  to  a  girl;  and  in 
this  fenfe  Wicklifte  ufes  the  word  irt  his  tranflation  of  Exod.  i.  16. 
and  other  places  of  the  Bible, 

Knave  has  fometimes  alfo  been  ufed  as  an  addition  ;  as  Wil- 
lielmus  Cowper  de  Denbigh,  knave,  &c. 

It  is  a  common  opinion,  that  Rom.  i.  1.  was  tranflated,  Paul,  a 
knave  of  Jefus  Chrifi.  This  miftake  was  occafioned  by  a  bible  in 
the  duke  of  Lauderdale’s  library,  where  the  word  kneawe  is  inferted 
in  lefs  characters  than  the  others,  and  a  rafurc  might  be  ealily  dif- 
cerned. 
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Knave  -line,  in  a  (hip,  a  rape  fattened  to  the  crofs-trees,  under 
the  main  or  fore-top,  whence  it  comes  down  by  the  ties  to  the  ram- 
head,  and  there  it  is  reeved  through  a  piece  of  wood  of  about  two 
feet  Ibng,  and  fo  is  brought  to  the  {hip’s  fide,  and  there  haled  up 
taught  to  the  rails. 

KNECK,  in  the  fea-language,  the  twilling  of  a  rope  or  cable, 
as  it  is  veering  out. 

KNEE,  genu,  in  anatomy,  the  articulation  of  the  thigh  and  leg 
bones.  See  Femur  and  Tibia  . 

The  two  principal  motions  of  this  joint  are  flexion  and  exten- 
{ion  :  in  the  former  of  thefe,  the  leg  may  be  brought  to  a  very  acute 
angle  with  the  thigh,  bv  the  condyles  of  the  thigh-bone  being 
round  and  fmoothed  is  far  baekwards  :  and  in  performing  this,  the 
patella  is  pulled  down  by  the  tibia.  When  the  leg  is  to  be  ex¬ 
tended,  the  patella  is  drawn  upwards,  and  the  tibia  forwards,  by  the 
extenibr-mufeles,  which,  by  means  of  the  protuberant  joint,  and 
this  thick  bone  with  it's  ligament,  have  the  chord  with  which  they 
act,  at  a  coniiderablc  angle,  and  therefore  a£t  with  advantage  ;  but 
in  order  that  the  body  may  be  fupportcd  by  a  firm  perpendicular  co¬ 
lumn,  they  are  retrained  by  the  polterior  crofs  ligament,  from  pul¬ 
ling  the  leg  farther  than  to  a  flrait  line  with  the  thigh  ;  and  when 
this  is  done,  the  thigh  and  leg  are  almolt  as  immoveable  as  if  they 
were  one  continued  bone  :  but  when  the  joint  is  a  little  bent,  the 
pofterior  ligament  is  relaxed,  and  the  patella  not  tightly  braced  : 
therefore  the  fuperficial  cavities  of  the  tibia  will  allow  this  bone  to 
be  moved  a  little  to  either  fide,  or  with  a  fmall  rotation  ;  which  is 
done  by  the  motion  of  the  external  cavity  backwards  and  forwards 
on  the  internal,  which  ferves  as  a  kind  of  axis.  -  The  rotation  of  the 
leg  outwards  is  of  great  advantage  in  eroding  our  legs  on  feveral  ne- 
celi'ary  occafions  ;  though  it  is  wifely  ordered  by  Providence,  that 
this  motion  uiould  not  be  very  great,  lince  this  would  have  occa- 
fioned  frequent  luxations.  While  all  thefe  motions  are  performing, 
the  only  part  of  the  tibia  that  moves  immediately  on  the  condyles, 
is  only  lo  much  as  is  within  the  cartilaginous  rings,  which,  by  the 
thieknefs  of  their  outfides,  make  the  cavities  of  the  tibia  more  hori¬ 
zontal,  by  railing  their  external  fide,  where  the  furface  of  the  tibia 
Hants  downwards,  by  which  means  the  motions  of  this  joint  are 
more  equal  and  Heady  than  they  would  otherwife  have  been.  The 
cartilages  are  fitted  to  do  this  good  office  in  the  different  motions 
and  poffures  of  the  member,  by  being  capable  of  changing  a  little 
their  lituation  ;  and  this  alfo  contributes  to  make  the  motions  larger 
and  quicker. 

The  mucilaginous  glands  of  the  knee,  which  lie  near  the  edges  of 
the  patella,  are  very  remarkable  :  they  are  diipofed  in  fringes,  and 
iupported  by  a  great  quantity  of  fatty  matter,  whichinfome  meafure 
makes  one  mafs  with  them.  This  common  mafs  is  contained  within 
the  capfular  ligament,  and  on  the  fide  of  the  joint  is  covered  by  a 
very  fine  membrane,  w’hich  likewife  lines  the  inner  furface  of  the 
ligament.  The  glandulous  fubffance  is  eafily  diftinguilhed  from  the 
fat  by  the  reddilli  colour  of  the  capillary  veffels,  which  furround  the 
glands.  The  fuperior  portion  ofthis  mafs  is, as  it  were,  fupported 
by  a  fmall  ligament,  fixed  in  the  anterior  part  of  the  great  common 
notch  of  the  condyles  of  the  os  femoris,  and  which  from  thence  runs 
to  the  upper  part  of  the  patella.  There  are  alfo  other  mucilaginous 
glands,  both  above  and  below'  the  edges  of  the  femilunar  cartilages, 
and  likewile  in  the  ham  :  fome  of  thefe  ferve  for  the  joint,  and  the 
others  for  the  crucial  ligaments.  Thefe  laft  lie  in  folds  formed  by 
the  internal  membrane  of  the  capfular  ligament,  which  give  parti¬ 
cular  coverings  to  the  crucial  liagments,  and  to  the  other  bundles  of 
ligamentary  fibres  near  them. 

Luxation  of  the  Knee,  in  furgery,  is  a  receding  of  the  tibia  from 
under  the  femur.  1  he  leg  is  fometimes  thus  luxated  from  the  balls 
of  the  thigh-bone  on  the  outfide,  fometimes  ontheinfide,  and  fome¬ 
times  backward,  but  very  rarely  or  never  forwards,  unlefs  it  be  for¬ 
cibly  driven  with  great  violence  that  way  ;  for  the  patella  is  bound 
againff  the  articulation  forwards,  by  the  firong  tendons  of  the  muf- 
cles  which  extend  the  leg  ;  nor  is  it  indeed  eafy  for  the  bones  of  the 
leg  to  be  wholly  difplaced  from  that  of  the  thigh,  fo  as  to  make  a 
perfedf  luxation  of  the  knee,  by  reafon  of  the  great  llrength  of  the 
ligaments,  and  the  two  deep  linufes,  w'liieh  receive  the  head  of  the 
thigh  bone,  unlels  thofe  llrong  ligaments  Ihould  happen  to  be  bro¬ 
ken  afunder  at  the  fame  time.  This  is  the  reafon  alfo  wffiy  people, 
who  fuffer  a  perfect  luxation  of  the  knee,  are  generally  tortured  with 
the  molt  violent  and  excruciatingpains,  and  convulfons;  and  if  they 
efcape  the  mifehiefs  ufually  attending  fuch  fymptoms,  they  are  ge¬ 
nerally  troubledafterward  with  a  lamenefs  and  ftiffnefs  of  the  joint ; 
but  flight  or  imperfect  luxations  of  this  joint  arc  ufually  very  fpee- 
dilv  and  eafily  cured. 

The  patient  in  this  cafe  is  to  be  feated  on  a  bed,  bench,  or  table, 
and  one  affiffant  is  to  hold  the  thigh  firmly  above  the  knee,  and  an¬ 
other  ilrongly  to  extend  the  leg,  while  the  furgeon  replaces  the  bones 
by  his  hands  and  knee,  in  their  natural  fituation.  If  the  hands  and 
flings  are  not  lufficient,  in  this  cafe,  to  make  a  proper  extenfion, 
reeoutie  mult  be  had  to  the  pullies  generally  ufedon  fuch  occafions  ; 
but  in  children  and  young  perfons,  great  care  muff  be  taken  not  to 
make  trie  extenfion  lo  violent,  as  to  leparate  the  epiphyfes  from  the 
bones,  to  which  they  are,  in  fuch  fubjedls,  not  yet  firmly  united. 
Alter  the  luxation  is  properly  reduced,  the  knee  is  to  be  bound  up 
w  ith  a  proper  bandage,  and  placed  in  a  frame  or  cafe,  to  be  kept  at 
reft  lor  a  proper  time. 

Knee,  iq  the  manege,  is  the  joint  of  the  fore-quarters,  that  joins 
the  lore-thigh  to  the  (hank. 

Knee  of  the  head,  in  lhip-building,  a  large  piece  of  timber  fayed 
and  bolted  to  the  Item,  on  which  the  figure  or  image  of  the  head 
reffs  :  by  reafon  of  it’s  great  breadth  at  the  upper  part,  it  is  com- 
poied  of  feveral  pieces  :  it  islet  into  the  head,  and  fattened  to  the 
lhip  s  bows  on  each  fide  by  knees,  w'liieh  are  called  the  cheeks  of  the 
head;  it  is  alio  fcarfed  to  the  head  of  the  fore-foot,  and  fattened  to 
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the  ftem  by  a  knee,  called  a  jlandard,  in  the  form  of  a  K.  This  is  . 
commonly  called  cut-water  by  feamen. 

Knees,  in  fhip-building,  certain  crooked  pieces  of  timber,  one 
leg  or  arm  of  which  is  bolted  to  the  beams,  and  the  other  to  the 
fillip’s  fide.  They  are  either  lodging  or  hanging  :  the  hanging  knees 
are  fayed  up  and  down  ;  and  the  other  fore  and  aft  on  the  inlideof 
thefhip,  retting  upon  clamps. 

KNIFE,  a  well-known  inttrument  made  for  cutting. 

Knives  are  faid  to  have  been  firtt  made  in  England  in  1563,  by 
one  Matthews,  of  Fleet-bridge,  London.  Surgeons  ufe  various 
forts  of  knives  '.  See  Bistoury,  &c.  in  Plate  128 ,fg.  1,  See.  alfo 
Plate  129,  fg.  16,  &c. 

KNIGHT,  eques,  among  the  Romans,  a  pcrfc.n  of  the  fccond 
degree  of  nobilirv,  following  immediately  that  of  the  fenators. 

Knight,  a  perfon  who,  on  account  of  fome  martial  feat,  or  no¬ 
table  adtion,  is  by  the  king  raifed  to  a  rank  above  a  gentleman. 

The  original  High  Dutch  w'ord  knecht,  fignifies  a  iervant,  as  wc 
find  it  {fill  meant  by  knight  of  the  Hi i re  ;  and  afterwards  it  denoted  a 
military  man,  or  horfeman,  as  being  ufually  employed  on  horfeback. 
In  our  common  law,  they  are  called  indites,  as  commonly  holding 
lands  in  knight-fcrvice  to  ferve  the  king  in  his  wars. 

Knights  were  originally  faid  to  be  adopted,  now  we  call  it  dubbed, 
as  being  fuppofed,  in  fome  meafure,  the  funs  ot  him  who  knighted 
them. 

The  principal  ceremonies  at  the  creation  of  a  knight,  were  a  box 
on  the  ear,  a  firoke  with  a  fword  on  the  firoulder,  putting  on  a 
fhoulder-belt,  gilt  fword,  fpurs,  See.  after  which,  being  properly 
armed,  he  was  i’olemnly  led  to  the  church. 

Camden  deferibes  the  manner  of  making  knights  hatchelors,  which 
is  the  lowed,  though  the  raoft  ancient  order  of  knighthood  in  Eng¬ 
land  ;  the  perfon  kneeling  w:as  gently  ftruck  on  the  fhoulder,  and 
accotted  by  the  prince  in  thefe  words,  “  Rife,  and  be  a  knight  in 
the  name  of  God.”  See  the  articles  Bachelor,  Banneret, 
Baronet,  Bath,  Garter,  See. 

Knight  alfo  denotes  a  perfon  admitted  into  any  order,  with 
certain  marks  of  dittindtion,  as  the  knights  of  the  Garter,  of  the 
Elephant,  of  the  Thiftle,  of  the  Holy  Ghoft,  Malta,  &c.  See 
Plate  lit. 

KNiGHTS-rmzn/,  a  pretended  order  of  chivalry,  muchtalkedof 
in  old  romances,  being  a  kind  of  heroes  that  travelled  the  world  in 
feareh  of  adventures,  redreffing  wrongs,  refeuin^  damfels,  and 
taking  all  occafions  of  fignalizing  their  prowefs.  Of  this  kind  of 
knights  was  Don  Quixote,  the  hero  of  a  celebrated  romance,  known 
by  that  name.  This  romantic  bravery  of  the  old  knights  was  here¬ 
tofore  the  chimsera  of  the  Spaniards. 

Knights  fee,  an  ancient  law-term,  fignifying  fo  much  land  of 
inheritance  as  was  efteemed  fufficient  to  maintain  a  knight  with 
fuitable  retinue;  which,  in  Henry  the  Third’s  days,  was  reckoned 
at  15/.  per  ann. 

Knights  fervice,  Jervitium  militare,  a  tenure  whereby  feveral 
lands  in  this  nation  were  anciently  held  of  the  king ;  which  drew 
after  it  homage,  fervice  in  war,  efeuage,  wardfhip,  marriage,  &c. 
but  taken  away  by  the  ftatute  12  Car.  JI.  c.  24. 

Knights'  of  the  Shire,  or  Knights  of  Parliament,  in  the  Britifh 
polity,  are  two  knights  or  gentlemen  of  ettate,  who  are  eledted,  on 
the  king’s  writ,  by  the  freeholders  of  every  county,  to  reprefent 
them  in  parliament. 

The  qualification  of  a  knight  of  the fhire,  is,  to  be  poffeffed  of 
600/.  per  ann.  in  a  freehold  ettate.  Their  expences  during  their 
fitting,  were,  by  a  ftatute  of  Henry  VIII.  to  be  defrayed  by  the 
county  ;  but  this  is  now  fcarce  ever  required. 

Knight  marfbal,  an  officer  in  the  king’s  houffiold,  who  has 
jurifdidlion  and  cognizance  of  anv  tranfgreflion  within  the  king’s 
houfihold  and  verge  ;  as  alfo  of  contradls  made  there,  w’hereof  one 
of  the  houfe  is  party. 

Knight-FWj,  in  fifip-building,  two  ftrong  pieces  of  timber 
placed  on  each  fide  of  the  deck  of  a  merchant-fhip.  They  are  uled 
to  fupport  the  wundlafs,  or  roller,  by  which  the  cable  is  wound  into 
the  {hip  ;  and  as  each  of  them  is  formed  of  two  pieces,  they  can  be' 
occafionally  taken  down  and  feparated,  to  remove  the  cable  from 
off  the  wundlafs,  which  relts  upon,  and  turns  round  in  the  knight- 
heads  :  they  are  otherwife  called  bits,  and  in  this  fenfe  the  upper- 
part  only  is  called  the  knight-head. 

KNIGHTHOOD,  a  military  order,  or  honour  ;  or  a  mark  or 
degree  of  ancient  nobility,  or  reward  of  perfonal  virtue  and  merit. 

There  are  four  kinds  of  knighthood;  viz.  military,  regular,  hono¬ 
rary,  and  focial.  Military  knighthood,  is  that  of  the  ancient  knights 
wffio  acquired  it  by  heroic  feats  of  arms.  Regular  knighthood,  is  ap¬ 
plied  to  thofe  military  orders,  who,  wearing  a  particular  habit, 
bore  arms  againtt  the  infidels,  fuccoured  and  afiifted  pilgrims,  Sec. 
Honorary  knighthood,  is  that  which  princes  confer  on  other  princes, 
and  on  their  own  great  favourites  and  minilters.  Social  knighthood , 
is  that  which  is  not  fixed,  nor  confirmed  by  any  formal  inftitution, 
nor  regulated  by  any  lasting  ftatutes ;  of  which  kind  there  have 
many  orders  been  erected  on  occaficn  of  tadfions,  of  tilts  and  tour¬ 
naments,  mafquerades,  and  the  like. 

KNITTLE,  in  fea-language,  a  fmall  line,  which  is  cither 
plaited  or  twitted,  and  ufed  for  various  purpoles  at  fea ;  as  to  fallen 
the  fervice  in  the  cable,  to  reef  the  fails  by  the  bottom,  and  to 
hang  the  hammocks  between  decks,  &c. 

KNOLL,  a  term  ufed  for  the  top  of  a  fmall  hill,  or  the  hill 
itfelf. 

KNOTS,  in  gardening,  rudiments  of  the  firtt  branches  of  plants, 
as  they  grow  up  from  the  feed.  Thus  in  the  melon,  the  two  firtt 
leaves  or  feed- leaves,  are  called  the  ears,  and  the  branches  that 
grow  from^hem  are  called  according  to  the  order  of  their  growth, 
the  firtt,  fccond  and  third  knots. 
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The  ufe  of  the  knots  of  plants  is  to  ft rengthen  the  ftem  :  they  ferve 
alfo  as  fearces  to  filtrate,  purify,  and  refine,  the  juice  railed  up  for 
the  nouriftrment  of  the  plant. 

Knot,  on  board  a flnp ,  is  a  large  knob  formed  on  the  extremity 
of  a  rope  by  untwifting  the  ends  thereof,  and  interweaving  them  re¬ 
gularly  amonglt  each  other.  Of  this  there  are  feveral  forts;  the 
chief  of  which  are,  the  wale-knot ,  which  is  fo  made  with  the  lays  of 
a  rope,  that  it  cannot  flip,  and  ferves  for  fheats,  tacks,  and  (toppers. 
The  bow -line -knot  is  fo  firmly  made,  and  fattened  to  the  crengles  of 
the  fails  that  they  muft  break,  or  the  fails  fplit,  before  it  will  flip; 
the  fieep-fkank-knot,  which  ferves  to  (horten  a  rope  without  cutting 
it,  which  may  be  prefently  loofened  ;  the  diamond  knot,  the  rofe 
knot,  £cc.  The  knots  arc  generally  ul'ed  to  fatten  one  rope  to  an¬ 
other,  by  means  of  a  fmall  cord  attached  to  the  neck  of  the  knot , 
called  the  laniard,  which  is  firmly  tied  about  both  ropes.  They  are 
alfo  defigned  to  prevent  the  end  of  a  rope  from  (tiding  through  an 
eye,  which  the  knot  is  intended  to  confine  in  a  particular  fituatinn. 

’  Knot,  in  ornithology,  an  Englifh  bird  of  the  fnipe-kind.  It  is 
feldom  of  more  than  two  ounces  and  a  half  in  weight ;  it’s  head  and 
back  are  of  a  greyifh  brown;  it’s  rump  is  variegated  with  black  and 
grey;  it’s  bread  and  belly  are  white,  and  it’s  Tides  brownifh  ;  in 
fume,  but  not  in  all  the  birds  of  this  fpecies,  there  is  on  each  fide 
of  the  head  a  white  ftreak,  running  from  the  angles  of  the  beak  to 
the  eyes  ;  the  long  feathers  of  the  wings  are  black  and  white  ;  and 
the  tail,  which  is  two  fingers  breadth  and  a  half  in  length,  has  it’s 
feathers  tipped  with  whi'e  at  the  ends ;  it’s  beak  is  a  finger’s  breadth 
and  a  half  long,  and  is  black,  but  it  is  flronger  than  any  other  of 
thefnipe  kind  ;  it’s  eyes  are  large,  and  it’s  legs  are  green  :  they  ap¬ 
pear  in  Lincolnlhire  and  Yorkihire  in  the  beginning  of  winter,  al¬ 
ways  keeping  about  the  fea-fhorts.  Their  fealbn  is  from  the  begin¬ 
ning  of  Auguft  to  that  of  November  ;  and  they  difappear  with  the 
firft  frofts, 

KNOUT,  is  the  name  of  a  punifhment  inflidted  in  Ruflia,  with  a 
kind  of  whip  called  knout,  and  made  of  a  longftrap  of  lea’ her  pre¬ 
pared  for  this  purpofe.  In  the  common  knout ,  the  criminal  receives 
the  ladies  fufpended  on  the  back  of  one  of  the  executioners  :  but  in 
the  great  knout,  which  is  generally  ufed  on  the  fame  occafions  as 
racking  on  the  wheel  in  France,  the  criminal  is  taifed  into  the  air 
by  means  of  a  pulley  fixed  to  the  gallows,  and  a  cord  faftened  to  the 
two  wrifts  tied  together  ;  a  piece  of  wood  is  placed  between  his  two 
legs  alfo  tied  together  ;  and  another  of  a  crucial  form  under  his 
breait.  Sometimes  his  hands  are  tied  behind  over  his  back,  and 
when  he  is  pulled  up  in  this  pofition,  his  {houlders  are  diflocated.  | 
The  executioners  can  make  this  punifhment  more  or  Ids  cruel :  and, 
it  is  faid,  are  fo  dextrous,  that  when  a  criminal  is  condemnedto  die, 
they  can  make  him  expire  at  pleafure,  either  by  one  or  Icveral  ladies. 

A  particular  account  of  the  manner  in  which  this  puniftiment  was 
inflidted  upon  a  Ruffian  lady,  is  given  in  M.  L’Aboe  Chappe  d’Au- 
teroche’s  journey  into  Siberia.  Mad.  Lapouchin,  was  one  of  the 
fineft  women  belonging  to  the  court  of  the  emprefs  Elizabeth,  and 
was  intimately  connedted  with  a  foreign  ambaifador,  then  engage  d 
in  a  confpiracy.  This  lady,  therefore,  being  fufpedted  to  be  con¬ 
cerned  in  the  confpiracy,  was  condemned,  by  the  emprefs  Eiizabetn, 
to  undergo  the  puniftiment  of  the  knout.  She  appeared  at  the  place 
of  execution  in  a  genteel  undrefs,  which  contributed  ftill  to  heighten 
her  beauty.  1  he  fweetnefs  of  her  countenance,  and  her  vivacity, 
were  fuch  as  might  indicate  indiferetion,  but  not  even  the  fhadow 
of  guilt.  Young,  lively,  admired,  and  fought  for  at  the  court,  of 
which  The  was  the  life  and  fpirit  ;  inftead  of  the  number  of  admirers 
her  beauty  ufuallv  drew  after  her,  (lie  then  faw  herfelf  furrounded 
only  by  executioners.  She  looked  on  them  with  aftonifhment, 
feemirlg  to  doubt  whether  fuch  preparations  were  intended  for  her. 
One  of  the  executioners  then  pulled  off  a  kind  of  cloak  which  co¬ 
vered  her  bolbm;  her  modefty  taking  the  alarm ,  made  her  ftart  back  | 
a  few  fteps ;  lhe  alfo  turned  pale,  and  burlt  into  tears,  filer  clothes 
were  foon  after  Itripped  oft,  and  in  a  few  moments  (lie  was  quite 
naked  to  the  waift*  expofed  to  the  eager  looks  of  a  valtconcourfe  of 
people  profoundly  filent.  One  of  the  executioners  then  feized  her 
by  both  hands,  and,  turning  half  round,  turned  her  on  his  back, 
bending  forwards,  fo  as  to  raife  her  a  few  inches  from  the  ground  ; 
the  other  executioner  then  laid  hold  of  her  delicate  limbs  with  his 
rough  hand  hardened  at  the  plough,  and,  without  anyremorlc,  ad- 
jufted  her  on  the  back  of  his  companion,  in  the  propereft  pofture  fur 
receiving  the  punifhment.  Sometimes  he  laid  his  large  hand  bru¬ 
tally  upon  her  head,  in  order  to  make  her  keep  it  down  ;  fometirnes, 
like  a  butcher,  going  to  flay  a  lamb,  he  feemed  to  ioothe  her,  as 
foon  as  he  had  fixed  her  in  the  moft  favourable  attitude.  T.  his  exe¬ 
cutioner  then  took  a  kind  of  whip,  called  knout,  made  of  a  long  ftrap 
of  leather  prepared  for  this  purpofe  :  he  then  retreated  a  few  fteps, 
meafuring  the  requifite  diftance  with  a  fteady  eye  ;  and,  leaping 
backwards,  gave  a  ltroke  with  the  end  of  the  whip,  fo  as  to  carry 
off  a  flip  of  (kin  from  the  neck  to  the  bottom  of  the  back;  then, 
ftriking  his  feet  againft  the  ground,  he  took  his  aim  for  applying  a 
fecond  blow  parallel  to  the  former;  fo  that  in  a  few  moments  all 
the  fkin  of  her  back  was  cut  away  in  fmall  flips,  moft  of  which  re¬ 
mained  hanging  to  the  fhift.  Her  tongue  was  cut  out  immediately 
after,  and  fhe  was  diredtly  banilhed  into  Siberia.  In  1762, (he  was 
recalled  from  banifhment  by  Peter  III. 

KNOWLEGE,  according  to  Mr.  Locke,  confifts  in  the  per¬ 
ception  of  the  corinedf  ion  and  agreement,  or  difagreement  and  re¬ 
pugnancy  of  our  ideas :  and  fo  it  Hands  contradiftinguifhed  from 
ignorance. 

The  whole  flock  of  our  knoiulcge  confifts  of  four  heads,  namely, 
identity  ordiverfity,  relation,  co-exiftence,  and  real  exiftence. 

As  to  the  identity  or  diverlity  of  our  ideas,  it  is  the  firft  adt  of  the 
mind  to  perceive  it's  own  ideas,  and,  fo  far  as  it  perceives  them,  to 
know  what  each  is,  and  thereby  find  out  their  difference. 

The  next  kind  of  agreement  or  difagreement  in  our  ideas  is  co- 
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exiftence  or  non -co-exiftence  in  the  fame  fubjedt,  and  this  belong)*' 
particularly  to  fubftances. 

The  fourth  fort  is  that  of  atflual  exiftence,  agreeing  to  any  idea. 
The  mind  becomes  poffeffed  of  truth  feveral  Ways,  which  conftitute 
fo  many  different  ipecies  of  knowlcge.  Thus,  when  the  mind  lias 
a  prefent  view  of  the  agreement  or  difagreement  of  any  of  it’s 
ideas,  or  relation  they  bear  to  one  another,  this  is  called  adlual 
know  lege. 

Secondly,  a  man  is  faid  to  know  a  propofition,  when  having  once 
evidently  perceived  the  agreement  or  difagreement  of  the  ideas  of 
which  it  confifts,  and  fo  lodged  it  in  his  memory,  the  mind  affents 
!  to  *5  without  any  hefitation,  whenever  it  comes  to  be  refiedted  on 
again  ;  and  this  may  be  called  habitual  knowlcge.  Of  this  there 
are  twro  forts;. the  one  confifts  of  fuch  truths  laid  up  in  the  me¬ 
mory,  as,  ■whenever  they  occur  to  the  mind,  it  adtually  perceives 
their  relation  by  an  immediate  view:  the  other  is  of  fuch  truths  of 
which  the  mind  having  been  convinced,  it  retains  the  memory  of 
the  convidtion,  without  the  proofs. 

Degrees  and  Extent  of  Knowlege.  1  lie  clearnefs  of  our  know- 
lege  feems  to  lie  in  the  different  ways  the  mind  has  of  perceiving  the 
agreement  or  difagreement  of  ir’s  ideas.  When  the  mind  perceives 
it  immediately,  it  is  intuitive  knowlege.  On  this  intuition  depends 
all  the  certainty  and  evidt  nee  of  our  other  knowlcge. 

1  he  next  degree  of  knowlege  is  by  the  intervention  of  other 
ideas,  to  difeover  the  agreement  or  "difagreement.  Thofe  inter¬ 
vening  ideas  ate  called  proofs,  and,  where  the  agreement  and  dif¬ 
agreement  is  plainly  perceived,  it  is  called  demonftration  ;  and  a 
quick nefs  in  the  mind  to  find  thefe  proofs  is  called  fagacity. 

'1  his  knowlege,  though  it  be  certain,  is  not  fo  evident  as  intuitive 
knowlege.  R  fore  demonftration  there  was  a  doubt,  which  in  in¬ 
tuitive  knowlege  canno1  happen  to  the  mind.  Now  in  every  ftep  that 
realon  makes  in  demonlirative  knowlege,  there  is  an  intuitive  know¬ 
lege  of  that  agreement  or  difagreement  it  feeks  with  the  next  inter¬ 
mediate  idea,  which  it  ufes  as  a  proof.  I  his  intuitive  perception 
ot  fhe  agreement  or  difagreement  of  the  intermediate  ideas  in  each 
ftep  mull  alfo  be  exadtly  carried  in  the  mind. 

It  lias  been  generally  taken  for  granted,  that  mathematics  alone 
are  capable  of  demonftration  ;  but  to  have  fuch  an  agreement  or 
difagreement  as  may  be  intuitively  perceived,  being  not  the  privi¬ 
lege  of  the  ideas  of  number,  extension,  figure,  and  modes  alone,  it 
may  puffibly  be  the  want  of  due  method  and  application  in  us,  and 
not  of  fufheient  evidence  in  things,  that  demonftration  has  been 
|  thought  to  have  (o  little  to  do  in  other  parts  of  knowlege.  The  rea* 

\  fon  why  it  lias  been  generally  fuppofed  to  belong  to  thefe  only,  isa 
j  becaufe,  in  comparing  the  equality  or  excefs,  the  modes  of  num- 

18  bers  have  every  the  leaft  difference  clearly  perceivable  :  and  in  ex¬ 
tension,  though  every  the  leaft  cxeefs  is  not  fo  perceivable,  yet  the 
mind  has  found  out  ways  to  difeover  the  juft  equality  of  two  angles, 
&c.  Add  to  this,  that  both  numbers  and  figures  can  be  fet  down' 
bv  vifibie  marks.  But  in  other  fimple  ideas,  whole  modes  and 
differences  are  counted  by  degrees,  and  not  quantity,  we  have  not 
!  fo  accurate  a  diitindtion  of  their  differences,  as  to  perceive  their 
l  juft  equality  or  leaft  differences. 

jj  Thus  not.knowing  what  number  of  particles  nor  what  motion  of 
1  them  is  fit  to  produce  any  precife  degree  of  whifenefs,  becaufe  we 
|  have  no  certain  ftandard  to  meafure  them  by,  nor  means  to  diftinguifh 
5  every  the  lead  difference,  the  only  heh  we  have  is  from  our  fenfes, 
which  here  fail  us.  But  where  the  difference  s  fo  great,  as  to  pro¬ 
duce  ideas  clearly  diltindt,  thefe  ideas,  a:,  we  :ee  in  colours  of  dif¬ 
ferent  kinds,  are  as  capable  ot  demonftration,  as  ideas  of  number  and 
extennon.  And  this  holds  in  all  iecondary  qualities. 

Whatever  comes  fhort  of  intuition  and  demonftration,  is  but  faith 
or  opinion,  not  knowlege ,  at  lealt  in  all  general  truths.  As  wc  are 
1  invincibly  conlcious  to  ourfelves  of  a  different  perception,  when  we 
look  on  the  fun  in  the  day,  and  think  on  it  by  night,  we  may  add 
to  the  two  furmer  forts  of  knowlege  this  alio,  ot  the  exiftence  of  par¬ 
ticular  external  objects  by  that  confcioulnefs  we  have  of  the  adtnal 
entrance  ot  ideas  from  them  :  fo  that  there  is  a  third  degree  ok  know¬ 
lege,  which  may  be  called  fenfitive. 

But  fince  our  knowlcge  is  founded  on  our  ideas  only,  will  it  fol¬ 
low,  that  it  mult  be  conformable  to  our  ideas  ?  We  anfvfer  no  ; 
for,  our  knowlege  confuting  in  the  perception  of  the  agreement  o t 
difagreement  of  any  two  ideas,  clearnelsor  obfeurity  confifts  in  ffie 
clearnefs  or  obfeurity  of  that  perception,  and  not  in  the  clearnefs 
or  obfeurity  of  the  ideas  themfelves  :  but  obfeure  and  confufed  ideas 
can  never  produce  any  clear  or  diltindt  knowlege ;  becaufe,  as  far  as 
they  are  fo,  the  mind  can  never  perceive  whether  they  agree  or  dis¬ 
agree. 

Extent  and  Limits  of  Human  Knowlege.  i.  It  is  evident,  that 
we  can  have  no  knowlcge  farther  than  we  have  perception  of  the 
agreement  or  difagreement  of  our  ideas,  whether  by  intuition,  de¬ 
monftration,  or  fenfation.  2.  We  cannot  have  an  intuitive  know¬ 
lege  that  (hall  extend  itfelf  to  all  our  ideas,  and  all  that  we  know 
about  them,  becaufe  we  cannot  examine  and  perceive  all  the  rela¬ 
tions  they  have  to  each  other  ;  thus  we  cannot  intuitively  perceive 
the  equality  of  two  extenfions,  the  difference  of  whofe  figures  makes 
their  parts  incapable  of  an  exadt  immediate  application.  3.  Detnon- 
ftrative  knowlege  cannot  reach  to  the  whole  extent  of  our  ideas,  be¬ 
caufe  w’e  cannot  always  find  fuch  proofs  as  will  connedt  them  to¬ 
gether,  with  an  intuitive  knowlege  in  all  the  parts  ot  the  deduction. 
Thus,  though  we  have  the  idea  of  a  fquare,  a  circle,  and  equality, 
yet  we,  perhaps,  (ball  never  be  able  to  find  a  fquare  exadtly  equal  to 
a  circle.  The  affirmations,  or  negations  we  make  concerning  the 
ideas  we  have,  being  reduced  by  Mr.  Locke  to  thefe  four,  viz.  iden¬ 
tity,  co-exiftence,  relation,  and  real  exiftence,  he  examines  how  tar 
our  knowlege  extends  to  each  of  thefe. 

1.  As  to  identity  and  diverfity,  our  intuitive  knowlege  is  fo  far  ex¬ 
tended  as  our  ideas  themfelves,  and  there  can  be  no  idea  in  the  mind, 
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which  it  does  not  prelently,  by  an  intuitive  knowlege,  perceive  to  be 
what  it  is,  and  to  be  different  from  any  other. 

2.  As  to  tiie  agreement  or  difagreement  of  our  ideas  of  co-ex- 
iftence,  oux  knowlege  is  herein  very  defedlive,  though  the  greateft 
and  moft  material  part  of  our  knowlege  concerning  fubftances  confifts 
in  it. 

As  to  the  powers  of  fubftances,  which  makes  a  great  part  of  our 
inquiries  about  them,  our  knowlege  reaches  little  further  than  expe¬ 
rience,  becaufe  they  confift  in  a  texture  and  motion  of  parts  which 
we  cannot  by  any  means  come  to  difcover. 

3.  As  to  the  third  fort,  the  agreement  or  difagreement  of  our 
ideas  in  any  other  relation  ;  this  is  the  largeft  field  of  knowlege,  and 
it  is  hard  to  determine  how  far  it  may  extend.  This  part  depend¬ 
ing  onourfagacity  in  finding  intermediate  ideas,  that  may  ffiew  the 
habitudes  and  relations  of  ideas,  it  is  difficult  to  tell  when  we  are  at 
an  end  in  fuch  difcoveries. 

4.  As  to  the  fourth  part  of  knowlege,  viz.  of  the  real  adtual  ex¬ 
iftence  of  things,  we  have  an  intuitive  knowlege  of  our  own  exiftence, 
a  demonftrative  knowlege  of  the  exiftence  ot  God,  and  a  fenfitive 
knowlege  of  the  objects  that  prefent  themfelves  to  our  fenfes.  See 
the  article  Existence. 

Reality  of  Human  Know  lege.  It  is  evident,  fays  Mr.  Locke, 
that  the  mind  knows  not  things  immediately,  but  by  the  interven¬ 
tion  of  the  ideas  it  has  of  them.  Our  knowlege  therefore  is  real  only 
fofar  as  there  is  a  conformity  between  our  ideas  and  the  reality  of 
things.  But  how  ffiall  we  know  when  our  ideas  agree  with  things 
themfelves?  It  is  anfwered,  there  are  two  forts  of  ideas  that  we 
may  be  affured  agree  with  things  :  thefe  are,  1 

1.  Simple  ideas  ;  which,  fince  the  mind  can  by  no  means  make 
to  itfelf,  muft  be  the  effedf  of  things  operating  upon  the  mind  in  a 
natural  way,  and  producing  them  in  thofe  perceptions,  which,  by 
the  will  of  our  Maker,  they  are  ordained  and  adapted  to.  Hence  it 
follows,  that  fimple  ideas  are  not  fidtions  of  our  fancies,  but  the  na¬ 
tural  and  regular  productions  of  things  without  us  really  operating 
upon  us,  which  carry  with  them  all  the  conformity  our  ftate  re¬ 
quires.  which  is  to  reprelent  things  under  thofe  appearances  they  are 
fitted  to  produce  in  us.  Thus  the  idea  of  whitenefs,  as  it  is  in  the 
mind,  exadtly  anfwers  to  that  power  which  is  in  any  body  to  pro¬ 
duce  it  there.  And  this  conformity  between  our  Ample  ideas  and 
the  exiftence  of  things,  is  fufficient  for  real  knowlege.  See  Idea. 

2.  All  our  complex  ideas,  except  only  thofe  of  fubftances,  being 
archetypes  of  the  mind’s  own  making,  and  not  referred  to  the  ex¬ 
iftence  of  things  as  to  their  originals,  cannot  want  any  conformity 
neceffary  to  real  knowlege. 

3.  But  the  complex  ideas  which  we  refer  to  archetypes  without 
us,  may  differ  from  them,  and  fo  our  knowlege  about  them  may  come 
ffiort  ot  being  real,  and  fuch  are  our  ideas  of  fubftances.  Thefe 
mult  be  taken  from  fomething  that  does  or  has  exifted,  and  not  be 
made  up  of  ideas  arbitrarily  put  together,  without  any  real  pattern. 
Herein,  therefore,  is  founded  the  reality  of  our  knowlege  concerning 
fubftances,  that  all  our  complex  ideas  of  them  muft  be  fuch,  and 
fuch  only,  as  are  made  up  of  Angle  ones,  as  have  been  difeovered 
toco-exift  in  nature  ;  and  our  ideas  being  thus  true,  though  not  per¬ 
haps  very  exa 61  copies,  are  the  fubje6ts  of  real  knowlege  of  them. 
Whatever  ideas  we  have,  the  agreement  we  find  they  have  with 
others,  will  he  knowlege:  if  thofe  ideas  be  abftra£t,  it  will  be  general 
knowlege ;  but  to  make  it  real  concerning  fubftances,  it  muft  be 
taken  from  the  real  exiftence  of  things ;  where-ever,  therefore,  we 
perceive  the  agreement  or  difagreement  of  our  ideas,  there  is  certain 
knowlege,  and  where-ever  we  are  fure  thefe  ideas  agree  with  the  re¬ 
ality  of  things,  there  is  certain  real  knowlege. 

Knowlege  alfo  may  be  properly  diftinguifhed  into  three  kinds  ; 
hiftorical,  philofophical,  and  mathematical. 

Knowlege,  hijlortcal,  is  merely  the  knowlege  of  facts,  or  of 
what  is  or  happens  in  the  material  world,  or  within  our  minds. 
T  hus,  that  the  lun  rifes  and  fets,  that  trees  bud  in  the  fpring,  that 
Ve  remember,  will,  &c.  are  inftances  of  historical  knowlege. 

Knowlege ,  philojophical,  is  the  knowlege  of  the  reafons  of  things, 
or  of  what  is,  or  happens.  Thus  he  has  a  philojophical  knowlege 
of  the  motion  of  rivers,  who  can  explain  how  it  arifes  from  the 
declivity  ot  the  bottom,  and  from  the  preffure  which  the  lower 
part  of  the  water  fuftains  fronrthe  upper.  So  likewife  the  fhewing 
how,  and  by  what  reafon,  defire  or  appetite  arifes  from  the  percep¬ 
tion  or  imagination  ot  it’s  object,  would  be  philojophical  knowlege. 

Knowlege,  mathematical,  is  the  knowlege  of  the  quantity  of 
things,  that  is,  of  their  proportions  or  ratios  to  fome’given  meafure. 
Thus  he  who  knows  the  proportion  of  the  meridian  heat  ofthe  fun 
at  the  lummer  lolftice  to  it’s  meridian  heat  at  the  winter  folftice, 
might  lo  tar  belaid  to  have  a  mathematical  knowlege  ofthe  fun’s  heat. 
So  likewife  he  has  a  mathematical  knowlege  of  the  motion  of  a  planet 
in  it  s  orbit,  who  can  diftindtly  ffiew  how,  from  the  quantity  ofthe 
impreffed  and  centripetal  force,  the  velocity  of  the  planet  is  pro¬ 
duced  ;  and  how,  from  the  a6tion  of  this  double  force,  the  elliptical 
figure  of  the  orbit  arifes.  Thefe  three  kinds  of  knowlege '  differ 
evidently,  it  being  one  thing  to  know  that  a  thing  is  ;  another,  the 
reafon  why  it  is ;  and  a  third  to  know  it’s  quantity  or  meafure.  It 
is  evident,  that  hiltorical  knowlege,  though  extenlively  ufeful,  and 
the  foundation  of  the  reft,  is  the  loweft  degree  of  human  knowlege. 
I  hofe  who  aim  at  the  greateft  certainty  ought  to  join  mathematical 
with  philojophical  knowlege.  Nothing  can  more  evidently  ffiew,  that 
an  effect  arifes  trom  a  certain  caufe,  than  the  knowlege  that  the  quan¬ 
tity  ot  the  effeft  is  proportional  to  the  force  of  the  caufe.  Belides, 
there  are  many  things  in  nature,  the  reafons  of  which  depending  on 
certain  figures  or  quantities,  are  not  affignable  but  from  mathema¬ 
tical  principles. 

Improvement  of  Human  Knowlege.  The  fentimentsof  the  fame 
author^  upon  the  improvements  of  our  knowlege  are  as  follow  :  It 
being  t.  e  received  opinion  among  men  of  letters,  that  maxims  are 
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the  foundations  of  all  knozvlege,  and  that  fciences  are  each  of  them 
built  upon  certain  praecognita,  from  whence  the  underftanding  was 
to  take  it’s  rife,  and  by  which  it  was  to  conduct  itfelf  in.  it’s  in¬ 
quiries  in  the  matters  belonging  to  that  feience,  the  beaten  road  of 
the  fchools  was  to  lay  dovVn,  in  the  beginning,  one  or  more  general 
propofitions  called  principles  or  foundations,  whereon  to  bujld  the 
knowlege  that  was  to  be  had  of  that  fubject. 

That  which  gave  occafion  to  this  way  of  proceeding,  hefuppofes 
to  have  been  the  good  fuccefs  itfeemed  to  have  in  the  mathematics, 
which  of  all  other  fciences  have  the  greateft  clearnefs,  certainty,  and 
evidence  in  them  ;  but  if  We  confider  it,  we  fhall  find  that  thegreat 
advancement  and  certainty  of  real  knowlege  men  arrive  at,  in  thefe 
fciences,  was  not  owing  to  the  influence  of  thefe  principles,  but 
to  the  clear,  diftinct ,  and  complete  ideas  their  thoughts  were  em¬ 
ployed  about,  and  the  relation  of  equality  and  excefs  fo  clear  be¬ 
tween  fome  of  them,  that  they  had  an  intuitive  knowlege ,  and  by  that 
way  to  difcover  it  in  others,  and  this  without  the  help  of  thofe 
maxims.  See  Axiom. 

The  way  to  improve  in  knowlege,,  is,  not  to  fwallow  principles 
with  an  implicit  faith,  and  without  examination,  which  would  be  apt 
to  mifiead  men,  inftead  of  guiding  them  into  truth  ;  but  to  get  and 
fix  in  our  minds  clear  and  complete  ideas,  as  far  as  they  are  to  be 
had,  and  annex  them  to  proper  and  conftant  names,  and  thus  barely 
by  conlidering  our  ideas,  and  comparing  them  together,  andobferv- 
ing  their  agreement  or  difagreement,  their  habitudes  and  relations, 
we  ffiall  get  more  true  and  clear  knowlege  by  the  conduct  of  this  one 
rule,  than  by  taking  up  principles,  and  thereby  putting  the  mind 
into  the  difpofal  of  others. 

We  muft,  therefore,  if  we  proceed  as  reafon  advifes,  adapt  our 
methods  of  inquiry  to  the  nature  of  the  ideas  we  examine,  and  the 
truth  we  fearch  after.  General  and  certain  truths  arc  only  founded  in 
the  habitudes  and  relations  of  abftradl  ideas ;  therefore  a  fagacious 
methodical  application  of  our  thoughts,  for  the  finding  out  thefe 
relations,  is  the  only  way  to  difcover  all  that  can  with  truth  and 
certainty  be  put  into  general  propofitions.  By  what  fteps  we  are 
to  proceed  in  thefe,  is  to  be  learned  in  the  fchools  of  the  mathema¬ 
ticians,  who  from  very  plain  and  eafy  beginnings,  by  gentle  degrees, 
and  a  continual  chain  of  reafonings,  proceed  to  the  difeovefy  and 
demonftratjon  of  truths,  that  appear  at  firft  fight  above  human  ca¬ 
pacity.  This  may  reafonably  befaid,  that  if  other  ideas,  that  are 
real  as  well  as  nominal  efiences  of  their  fpecies,  were  purfued  in  the 
way  familiar  to  mathematicians,  they  would  carry  our  thoughts  far¬ 
ther,  and  with  greater  evidence  and  clearnefs,  than  probably  we  are 
apt  to  imagine. 

In  our  knowlege  of  fubftances,  we  are  to  proceed  in  quite  a  dif¬ 
ferent  method;  the  bare  contemplation  of  their  abftradtideas,  which 
are  but  nominal  effences,  will  carry  us  but  a  very  little  way  in  the 
fearch  of  truth  and  certainty  :  here  experience  muft  teach  us  what 
reafon  cannot ;  and  it  is  by  trying  alone  that  we  can  certainly  know 
what  other  qualities  co-exift  with  thofe  of  our  complex  idea;  for 
inftance,  whether  that  yellow,  heavy,  fufible  body  we  call  gold,  be 
malleable  or  not,  which  experience,  however  it  prove  in  that  par¬ 
ticular  body  we  examine,  makes  us  not  certain  it  is  fo  in  all  or  any 
other  yellow,  heavy,  fufible  bodies,  but  that  which  we  have  tried  ; 
becaule  it  is  no  confequence,  one  way  or  other,  from  our  complex 
idea.  As  far  as  our  experience  reaches,  we  may  have  certain  knowlege , 
and  no  farther.  It  is  not  denied,  but  that  a  man,  accuftomed  to 
rational  and  regular  experiments,  ffiall  be  able  to  fee  farther  into 
the  nature  of  bodies,  and  their  unknown  properties,  than  one  that 
is  a  ftranger  to  them  ;  but  this  is  only  judgment  and  opinion,  not 
knowlege  and  certainty.  This  makds  our  author  fufpect  that  natural 
philofophy  is  not  capable  of  being  made  a  fcience  from  experiments 
and  hiltorical  obfervations  :  we  may  draw  advantages  of  eafe  and 
health,  and  thereby  increafe  our  flock  of  conveniences  for  this  life; 
but  beyond  this,  he  fears,  our  talents  do  not  reach,  and  gueffesthat 
our  faculties  are  not  able  to  advance  farther.  See  Experimental- 
Philosophy. 

The  ways  to  enlarge  cur  knozvlege,  as  far  as  vve  are  capable,  feem 
to  be  thefe  two:  the  firft  is,  to  get  and  fettle  in  our  minds,  as  far 
as  we  can,  clear,  diftinct,  and  conftant  ideas  of  thofe  things  we  would 
confider  and  know:  for  it  being  evident,  that  our  knowlege  cannot 
exceed  our  ideas  ;  where  they  are  either  imperfect,  confufed,  or  ob- 
feure,  vve  cannot  expect  to  have  certain,  perfect,  or  clear  knowlege . 
The  other  is  the  act  of  finding  out  the  intermediate  ideas,  which  may 
ffiew  us  the  agreement,  or  difagreement,  or  repugnancy,  of  other 
ideas,  which  cannot  be  immediately  compared.  That  thefe  two, 
and  not  relying  on  maxims,  -and  drawing  confequences  from  fom& 
general  propofitions,  are  the  right  method  of  improving  our  knowlege 
in  the  ideas  of  other  modes,  belides  thofe  of  quantity,  the  confide- 
ration  of  mathematical  knozvlege  will  eafily  inform  us  ;  where  we 
ffiall  find,  that  he  who  has  not  clear  and  perfect  ideas  of  thofe  angles 
or  figures,  of  which  he  defires  to  know  any  thing,  is  thereby  utterly 
incapable  of  any  knowlege  about  them. 

Our  knowlege,  as  in  other  things,  fo  in  this  alfo,  has  fo  great  a 
conformity  with  our  fight,  that  it  is  neither  wholly  neceffary,  nor 
wholly  voluntary.  Men  that  have  fenfes, cannot  choofe  but  receive 
fome  ideas  by  them  ;  and  if  they  have  memory,  they  cannot  but  re¬ 
tain  fome  of  them  ;  and  if  they  have  any  diftinguiffiing  faculty,  can¬ 
not  but  perceive  the  agreement  or  difagreement  of  fome  of  them,  one 
with  another:  as  he  that  hath  eves,if  he  willopen  them  byday,  cannot 
but  fee  fome  objects,  and  perceive  a  difference  in  them,  yet  he 
may  choofe  whether  he  will  turn  his  eyes  towards  an  object,  curioufly 
furveyit,  and  obferve  accurately  all  that  is  viiible  in  it ;  but  whac 
he  does  fee,  he  cannot  fee  otherwife  than  he  does :  it  depends  not  on 
his  will  to  fee  that  black  which  appears  yellow.  J  uft  thus  it  is 
with  our  underftanding  ;  all  that  is  voluntary  in  our  knozvlege,  isthe 
employing  or  with-holding  any  of  our  faculties  from  this  or  that 
fort  of  objects,  and  a  more  or  lefs  accurate  furvey  of  them ;  but  they 
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being  employed,  our  will  hath  no  power  to  determine  the  knozvlege 
of  the  mind  one  way  or  other;  that  is  done  only  by  the  objedfs 
themfelves,  as  far  as  they  are  clearly  difcovered. 

KNOXIA,  in  botany,  a  genus  of  the  tetrandria  mmogynia  clafs; 
the  characters  of  which  are,  that  the  flower  confifts  of  a  fingle  petal, 
and  is  funnel-fhaped  ;  and  it’s  feeds  are  two,  andfulcated. 

KODDA-pail,  in  botany,  a  name  given  by  Plumier,  and  in 
the  Hortus  Malabaricus,  to  a  germs  of  plants,  called  by  Linnaeus 
PISTIA. 

KOEN1GIA,  in  botany,  a  genus  of  the  triandria  trigynia  clafs  ; 
the  characters  of  which  are,  that  the  calyx  is  formed  of  three 
leaves  ;  that  it  has  no  corolla  ;  and  the  feed  is  fingle,  ovated,  and 
naked. 

KOHLMULEN,  in  ichthyography,  a  name  given  by  fome 
to  the  afellus  jiavefcens,  or  yellow  cod,  called  by  others  blank  and 
gelbe. 

KOKOB,  a  fpecies  of  ferpent,  found  in  the  Weft  Indies.  It  is 
fmaller  than  our  viper,  and"  of  a  brown  colour,  variegated  with 
green  and  red  fpots.  It’s  bite  is  very  fatal. 

KOLERUS,  a  name  given  by  Paracelfus  to  an  old  dry  ulcer. 

KOLTO,  a  name  given  by  fome  writers  to  the  plica  Polonlca , 
adifeafe  of  the  Hair.  Which  article  fee. 

KOMMANICK,  in  ornithology,  the  large  crefted  lark,  com¬ 
mon  in  many  parts  of  Germany,  but  not  known  in  England.  It  is 
larger  than  our  common  lark,  and  has  a  much  larger  and  longer 
beak  ;  it’s  back  is  of  a  greyer  colour,  and  lefs  fpotted  than  in  the 
common  lark,  and  it’s  rump  is  fcarce  fpotted  at  all ;  it’screft  is  very 
beautiful,  and  is  compofed  of  eight,  ten,  or  twelve  feathers,  much 
darker  coloured  than  the  reft,  and  the  bird  can  not  only  raife  and  de- 
prefs,  but  can  fpread  and  contraCl  them  at  pleafure  ;  it  is  very  fel- 
dom  feen  high  in  the  air,  and  never  makes  any  long  ftay  there,  but 
is  moft  frequently  feen  about  the  banks  of  rivers. 

KONNARUS,  a  name  given  by  Agathocles  in  Athenaeus  to  a 
plant  of  Arabia,  which  the  defcription  thews  to  be  the  fame  with 
the  faduc  of  the  later  Arabians,  the  fruit  of  which  is  called  nabac 
or  nabech. 

This  tree  is  the  lotus  of  Diofcorides,  and  the  acanthus  of  Virgil, 
whofe  berries  he  mentions.  The  fruit  of  this  tree  is  like  a  cherry, 
but  fmaller,  and  is  ground  to  powder  by  the  Africans  when  dried. 
It  is  very  well  known  to  all  who  are  acquainted  with  the  writings 
of  the  old  phyficians,  that  the  berries  of  the  lotus  or  nabac  were 
ground  down,  by  the  Egyptians  and  other  nations  where  they  grew, 
to  a  fine  powder,  for  medicinal  ufes.  They  were  aftringents,  and 
ufed  both  externally  in  poultices  and  fomentations,  and  internally  in 
deco&ions  and  other  forms  where  aftringents  were  required. 

KORACHORYNCHUS,  an  Eaft  Indian  fifh,  called  raevenbeck, 
(raven’s  beak)  by  the  Dutch.  It  is  about  feven  inches  long,  it’s 
back  and  tail  red,  and  it’s  belly  yellow  ;  it  has  alfo  on  each  fide  two 
pale-yellow  longitudinal  lines,  running  from  the  gills  to  the  tail.  It 
is  a  wholefome  and  well-tafted  fifh. 

KOS,  ajewifh  meafure,  containing  the  quantity  of  four  cubic 
inches,  andfomething  over.  This  was  the  cup  of  bleffing,  out  of 
which  they  drank,  when  they  gave  thanks  after  folemn  meals,  as  on 
the  day  of  the  paffover. 

KOUANIN,  in  the  Chinefe  language,  the  name  of  a  tutelary 
deity  of  women.  The  Chinefe  make  great  numbers  of  the  figures 
of  this  deity  in  white  porcelain,  and  fend  them  to  all  parts  of  the 
world,  as  well  as  keep  them  in  their  own  houfes.  The  figure  re- 
prefents  a  woman  with  a  child  in  her  arms.  The  women,  who  have 
no  children,  pay  a  fort  of  adoration  to  thefe  images,  and  fuppofe  the 
deity  they  reprefent  to  be  of  power  to  make  them  fruitful.  It  has 
been  fuppofed,  by  many  Europeans,  that  thefe  images  were  meant 
to  reprefent  the  Virgin  Mary,  with  our  Saviour  in  her  arms;  but 
this  is  an  idle  opinion  ;  the  Chinefe  have  been  fond  of  this  figure  in 
all  times  that  we  have  an  account  of.  The  ftatue  always  repre- 
fents  an  handfome  woman,  very  modeftly  attired. 

KRAKEN,  in  zoology,  a  moft  amazing  large  fea  animal,  feem- 
ingly  ofa  crab-like  form  ;  the  credit  of  whofe  exiftence  refts  upon 
the  evidence  produced  by  bifhop  Pontoppidcn  in  his  Natural  Hiftory 
of  Norway,  publifhed  fome  few  years  fince,  and  though  the  reality 
of  it  cannot  be  denied,  the  relation  will  be  thought  to  require  good 
authentication. 

As  a  full  grown  broken  has  never  been  feen  in  all  it’s  parts  and  di- 
menlions,  an  accurate  furvey  of  which  muft  employ  fome  time,  and 
not  a  little  motion  ;  it  is  impoflible  to  give  a  complete  defcription 
of  one.  Neverthelefs,  we  fhall  fubmit  the  probability  of  it’s  ex¬ 
iftence  on  the  beft  information  our  author  could  collect,  which  feems 
to  have  fixed  his  own  belief  of  it ;  though,  at  the  fame  time,  he 
acknowledges  the  account  is  very  defective,  and  fuppofes  a  farther 
information  concerning  the  creature  maybe  referved  for  pofterity. 

Our  filhermen,  fays  the  author,  unanimoufly  and  invariably  af¬ 
firm,  that  when  they  are  feveral  miles  from  the  land,  particularly  in 
the  hot  fummer  days,  and  by  their  diftance,  and  the  bearings  of 
fome  points  of  land,  expedl  from  eighty  to  a  hundred  fathoms  depth, 
and  do  not  find  but  from  twenty  to  thirty  ;  and  more  efpecially  if 
they  find  a  more  than  ufual  plenty  of  cod  and  ling,  they  judge  that 
the  kraken  is  at  the  bottom  ;  but  if  they  find  by  their  lines,  that  the 
water  in  the  fame  place  ftill  fhallows  on  them,  they  know  he  is 
riling  to  the  furface,  and  row  off  with  the  greateft  expedition,  till 
they  come  into  the  ufual  foundings  of  the  place  ;  when,  lying  on 
their  oars,  in  a  few  minutes  the  monfter  emerges,  and  fhewshim- 
felf  fufiiciently ,  though  his  whole  body  does  not  appear.  It’s  back, 
or  upper  part,  which  feems  an  Englifh  mile  and  a  half  in  circum¬ 
ference  (fome  have  affirmed  more),  looks  at  firft  like  a  number  of 
fmall  iflands,  furrounded  with  fotnething  that  floats  like  fea-weeds  ; 
at  lalt,  feveral  bright  points  or  horns  appear,  which  grow  thicker 
the  higher  they  emerge,  and  fometimes  ftand  up  as  high  and  large  as 

No.  105.  Vol.  II. 


K  E  N- _ C1253 

the  marts  of  middle-fized  veflels.  In  a  fhort  time  it  flowly  finks, 
which  is  thought  as  dangerous  as  it’s  riling;  as  it  caufes  fu'ch  a 
Iwcll  and  whirlpool’  as  draws  every  thing  down  with  it,  lik  that  of 
Maleftrom.  The  bifhop  juftiy  regrets  theomiftion  of,  probably,  the 
only  opportunity  that  ever  has,  or  may  be  prefente.l,  of  furveying  it 
alive,  or  feeing  it  entire  when  dead.  This,  he  informs  us,  once  did 
occur*,  on  the  credit  of  the  reverend  Mr.  Friis,  minifter  at  Nordland, 
and  vicar  of  the  college  for  promoting  Chriftian  knowlege  ;  who 
informed  him,  that  in  1680,  a  kraken  (perhaps  a  young  and  carelefs 
one,  as  they  generally  keep  feveral  leagues  from  land)  came  into  the 
waters  that  run  between  the  rocks  and  cliffs  near  Alftahoug  ;  where, 
in  turning  about,  fome  of  it’s  long  horns  caught  hold  of  fome  ad¬ 
joining  trees,  which  it  might  cafily  have  torn  up,  but  that  it  was 
alfo  entangled  in  fome  cliffs  of  the  rocks,  whence  it  could  not  ex¬ 
tricate  itfelf,  but  putrefied  on  the  fpot.  Our  author  has  heard  of  no 
perfon  deftroyed  by  this  monfter,  but  relates  a  report  of  the  danger 
of  two  filhermen,  who  came  upon  a  part  of  the  water  full  of  the 
creature  s  thick  flimy  excrements  (which  he  voids  for  fome  months, 
as  he  feeds  for  fome  other) ;  they  immediately  flrove  to  row  off,  but 
were  not  quick  enough  in  turning  to  favethe  boat  from  one  of  the* 
fro;  S  horns,  which  fo  crufhed  the  head  of  it,  that  it  was  with 
difficulty  they  faved  their  lives  on  the  wreck,  though  the  weather 
was  perfedlly  calm  ;  the  monfter  never  appearing  at  other  times. 
His  excrement  is  faid  to  be  attraaive  of  other  fifh,  on  which  he 
feeds  ;  which  expedient  wTas  probably  necefiary,  on  account  of  his 
flow  unwieldy  motion,  to  his  fubfiftence  ;  as  this  flow  motion  again 
may  be  neeeflary  to  the  fecurity  of  the  fhips  of  the  greateft  force  ^and 
burden,  which  muft  be  overwhelmed  on  encountering  fuch  an  im¬ 
mense  animal,  if  his  velocity  was  equal  to  his  weight;  the  Nor¬ 
wegians  fuppofing,  that  if  his  arms,  on  which  he  moves,  and  with 
which  he  takes  his  food,  were  to  lay  hold  of  the  largeft  men  of  war, 
they  would  pull  it  down  to  the  bottom. 

In  confirmation  of  the  reality  of  this  animal,  our  learned  author 
cites  Debes’s  defcription  of  Faroe,  for  the  cxilferce  of  certain  iflands, 
which  fuddenly  appear,  and  as  fuddenly  vanifli.  Many  fea-faring 
people,  he  adds,  give  accounts  of  fuch,  particularly  in  the  North 
fea  ;  which  their  fuperftition  has  either  attributed  to  the  dclufion  of 
the  devil,  or  confidcred  as  inhabited  by  evil  fpirits.  But  our  ho- 
nelt  hiltorian,  who  is  not  for  wronging  the  devil  himfelf,  fuppofes 
ftich  miftaken  iflands  to  be  nothing  but  the  kraken ,  called  by  fome 
the  foe  trolden ,  or  fea  mifehief ;  in  which  opinion  he  was  greatly 
confirmed  by  the  following  quotation  from  Dr.  Hierne,  a  learned 
Swede,  from  baron  Grippenhielm  ;  and  w-hich  is  certainly  a  very 
remarkable  paflage,  viz.  “Among the  rocks  about  Stockholm, there 
is  fometimes  feen  a  tra<£t  of  land,  which  at  other  times  difappears, 
and  is  feen  again  in  another  place.  Buraeus  has  placed  it  as  an  ifland 
in  his  map.  The  peafants,  who  call  it  gummars  ore,  fay,  that  it  is 
not  always  feen,  and  that  it  lies  out  in  the  open  fea,  but  I  could 
never  find  it.  One  Sunday  wfhen  I  w'as  out  amongft  the  rocks, 
founding  the  coafts,  it  happened  that,  in  one  place,  I  law  fomething 
like  three  points  of  land  in  the  fea,  which  furprifed  me  a  little,  and 
1  thought  I  had  inadvertently  parted  them  over  before.  Upon  this 
I  called  to  apeafant,  to  inquire  for  gummars  ore ;  but  w'hen  he  came 
we  could  fee  nothing  of  it :  upon  which  the  peafant  faid,  all  was 
well,  and  this  prognorticated  a  ftorm,  or  a  great  quantity  of  fifh.” 
I  o  Which  our  author  fubjoins,  “  who  cannot  dilcover,  that  this 
gummars  ore ,  with  it’s  points,  and  prognoftications  of  filh,  was  the 
broken,  miftaken  by  Burteus  for  an  ifland,  who  may  keep  himfelf 
about  that  fpot  where  he  rifesi”  He  takes  the  kraken ,  doubtlefs, 
from  his  numerous  tentaculi,  which  ferve  him  as  feet,  to  be  of  the 
polype  kind  ;  and  the  contemplation  of  it’s  enormous  bulk  led  him 
to  adapt  a  paflage  from  Ecclef.  xliii.  31 , 32,  to  it.  Whether  by  it 
may  be  intended  the  dragon  that  is  in  the  fea,  mentioned  Ifaiah 
xxvii.  1 ,  we  refer  to  the  conjedlure  of  the  reader.  After  paying  but 
a  juft  refpedt  to  the  moral  charadfer,  the  reverend  function,  and 
diligent  inveftigations  of  our  author,  we  muft  admit  the  portability 
of  it’s  exiftence,  as  it  implies  no  contradidtion  ;  though  it  feems  to 
encounter  a  general  prepofleflionof  the  whale’s  being  the  largeft  ani¬ 
mal  on,  or  in,  our  globe;  and  the  eradication  of  any  long  prepof- 
fertion  is  attended  with  fomething  irkfome  to  us.  But  were  we  to 
fuppofe  a  falmon  or  a  fturgeon,  the  largeft  fifh  any  number  of  per-- 
fons  had  feen  or  heard  of,  and  the  whale  had  difcovered  himfelf  as 
feldom,  and  but  in  part,  as  the  kraken,  it  is  eafy  to  conceive,  that 
the  exiftence  of  the  whale  had  been  as  indigeftible  to  fuch  perfons 
then,  as  that  of  the  kraken  may  be  to  others  now. 

Some  may  incline  to  think,  fuch  an  extenfive  monfter  would  en¬ 
croach  on  the  fymmetry  of  nature,  and  be  over  proportionate  to 
the  fize  of  the  globe  itfelf :  as  a  little  retrofpediion  will  inform  us, 
that  the  breadth  of  what  is  feen  ofhim,  fuppofing  him  nearly  round, 
muft  be  full  two  thoufand  fix  hundred  feet  (if  more  oval,  or  crab- 
like,  full  two  thoufand)  and  his  thicknefs,  which  may  rather  be 
called  altitude,  at  leaft  three  hundred  ;  our  author  declaring,  he  has 
chofen  the  leaft  circumference  mentioned  of  this  animal,- for  the 
greater  certainty.  Thefe  immenfe  dimenfions,  neverthelefs,  we  ap¬ 
prehend  will  not  argue  conelufively  againft  the  exiftence  of  the  ani¬ 
mal,  though  confidevably  againft  a  numerous  incrcafe  or  propagation 
of  it.  In  fad!,  the  great  fcarcity  of  the  kraken,  his  confinement  to 
the  North  fea,  and  perhaps  to  equal  latitudes  in  thefouth  ;  the  fmall 
number  propagated  by  the  whale,  who  is  viviparous  ;  and  by  the 
largeft  land  animals,  of  whom  the  elephant  is  faid  to  go  near  two 
years  with  young  ;  all  induce  us  to  conclude,  from  analogy,  that 
this  creature  is  not  numerous  ;  which  coincides  w  ith  a  paflage  in  a 
manufeript  afcribed  to  Svere  king  of  Norway,  as  it  is  cited  by  Ol. 
Wormius,  inhisMufeum,  p.280,  in  Latin,  which  we  fhall  ex- 
adlly  tranrtate.  “  There  remains  one  kind,  which  they  call  haf- 
gufe,  whofe  magnitude  is  unknown,  as  it  is  feldoin  feen.  Thofe 
who  affirm  they  have  feen  it’s  body,  declare,  that  it  is  more  like 
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an  idand  than  a  bead,  and  that  it’s  carcafe  was  never  found  ;  whence 
i'oinr  imagine,  there  are  but  two  of  the  kind  in  nature.  _ 

Whether  the  vanifhmg  ifland,  Leniair,  of  which  captain  Rodney 
went  in  fearch,  was  a  kraken,  we  fubmit  to  the  fancy  of  our  rea  ers. 
In  tine,  if  the  exigence  of  the  creature  is  admitted,  it  will  teem  a 
fair  inference,  that  he  is  the  fcarced  as  well  as  larged  in  our  world; 
and  that  if  there  are  larger  in  the  univerfc,  they  probably  inhabit 
fome  fphere  or  planet  more  extended  than  our  own.  Such  we  have 
no  pretence  to  limit ;  and  that  fiCtion  can  devife  a  much  greater 
than  this,  is  evident,  from  the  cock  of  Mahomet,  and  the  whale 
in  the  Bnva  Bathia  of  the  Talmud,  which  were  intended  to  be  cre¬ 
dited  ;  and  to  either  of  which  our  kraken  is  a  very  fhrimp  in  dimen- 

h°KRAMl£RIA,  in  botany,  a  genus  of  the  tetrandria  monogynia 
clafs  ;  the  characters  of  which  are,  that  it  has  no  calyx  ;  the  corolla 
has  four  petals  ;  the  upper  neCtarium  is  divided  into  three  fegments, 
and  the  lower  conlifts  of  two  leaves  ;  the  fruit  is  a  dry,  echinated, 
fingle-feeded  berry. 

KUL,  or  Kool,  a  Turkifh  term,  properly  fignifying  a  Have,  or 
fcrvant,  which  is  there  effeemed  a  refpeCtable  title. 

Meninlky  tells  us,  the  name  is  given  to  all  the  foldiers  in  the  Ot¬ 
toman  empire,  particularly  tothofeof  the  grand  fignor’s  guard,  and 
the  infantry.  The  captains  of  the  infantry,  and  thofe  who  com¬ 
mand  the  guards  arc  called  kul  zabytlers,  and  the  foldiers  of  the 
guard  kapu  kulleri,  i.  e.  Jlaves  of  the  court ,  Others  inform  us,  that 
all  who  hold  any  places  depending  on  the  crown,  or  receive  wages 
from  it;  in  a  word,  all  who  are,  in  any  meafure,  the  grand  fignor’s 
fervants,  take  the  title  of  kul  or  kool,  i.  e.fiave,  as  more  creditable 
than  that  of  fubjeCt ;  even  the  grand  vizir  and  the  bafhaws  value  them- 
felves  upon  it.  A  kul,  or  have,  of  the  grand  fignor,  has  authority  to 
abufe  any  who  are  only  his  fervants ;  but  a  fubjeCt,  who  fhould  af¬ 
front  a  kul,  or  flave,  would  be  feverely  punifhed.  1  he  kids  are 
intirely  devoted  to  the  will  of  the  grand  fignor,  and  look  on  it  as  a 
kind  of  martyrdom,  that  merits  heaven,  when  they  die  either  by  his 
order,  or  in  the  execution  of  his  commands. 

K UPPER  -nickel,  in  natural  hiftory,  is  a  reddifh  yellow  mineral, 
containing  the  femi-metal  called  nickel,  together  with  irop  and 
cobalt,  mineralifed  by  arfenic  and  fulphur.  It  is  fometimes  of  a 
vitreous  texture,  fometimes  fine-grained,  and  fometimes  confiding 
of  fcaly  particles. 


KURTCHI,  an  order  of  foldiery  among  the  Perfians.  The  word, 

in  it’s  original,  fignifies  army ;  and  fis  applied  to  a  body  of  cavalry, 
confiding  of  the  nobility  of  the  kingdom  of  Perfia,  and  the  poderity 
of  thofe  conquerors,  who  placed  Ifmael  Sophi  on  the  throne.  They 
are  in  number  about  eighteen  thoufand  men. 

Their  commander  is  called  kurtchi bafchi ,  which  was  formerly  the 
fird  poit  in  the  kingdom  ;  equivalent  to  a  condable  in  France. 

KUTUBUTH,  in  zoology,  an  Arabian  name  for  a  water 
fpider,  an  infeCt  perpetually  in  motion.  Hence  the  name  hath 
been  transferred  to  a  lpecies  of  melancholy,  called  by  Sennertus  me¬ 
lancholia  errabunda. 

KUTUCHTA,  among  the  Calmuck  Tartars,  the  name  of  their 
high-pried,  or  fovereign  pontiff:  formerly  only  the  deputy  of  the 
delai-lama,  or  high-pried  of  the  Tartars,  but  at  prefent  indepen¬ 
dent  of  him. 

KYPHONISM,  an  ancient  punifhment  which  was  frequently 
inflicted  on  the  Chridians  in  the  primitive  times  ;  wherein  the  body 
of  the  perfon  to  fuffer  was  anointed  with  honey,  and  fo  expofed  to 
the  fun,  that  dies  and  wafps  might  be  tempted  to  torment  him. 
This  was  performed  in  three  different  manners;  fometimes  they 
only  tied  the  patient  to  a  dake ;  fometimes  they  hoilted  him  up 
into  the  air,  and  fufpended  him  in  a  bafket;  and  fometimes  they 
dretched  him  out  on  the  ground,  with  his  hands  tied  behind  him. 

The  word  is  originally  Greek,  and  comes  from  xvQuv,  which  fig¬ 
nifies  either  the  dake  to  which  the  patient  was  tied,  the  collar  fitted 
to  his  neck,  or  an  inftrument  wherewith  they  tormented  him:  the 
fcholiad  on  Aridophanes  fays,  it  was  a  wooden  lock  or  cage,  and 
that  it  was  called  fo  from  xvxksiv,  to  crook  or  bend,  becaufe  it 
kept  the  tortured  in  a  crooked,  bowing  podure;  others  take  the 
Kupcuv  for  a  log  of  wood  laid  over  the  criminal’s  head,  to  prevent 
his  Itanding  upright :  Hefvchius  defcribes  the  xu/pav  as  a  piece  of 
wood,  whereon  criminals  were  dretched  ahd  tormented.  In  effeCt, 
it  is  probable  the  word  might  fignify  allthefe  feveral  things.  It  was 
a  generical  name,  w'hereof  thefe  were  the  fpecies. 

buidas  gives  us  the  fragment  of  an  old  law,  which  punifhed  thofe 
who  treated  the  laws  with  contempt,  with  kyphonijm  for  the  fpace 
of  twenty  days ;  after  which  they  were  to  be  precipitated  from  a 
rock,  dreffed  in  women’s  habit.* 


To  Our  SUBSCRIBERS. 

/  s  . 

The  refpeflive  Authors  and  Editors  of  this  Extenfive  Undertaking,  now,  at  the  Completion  of  their  Second  Volume,  return  Thanks 
to  a  onerous  Public  for  the  great  and  extraordinary  Encouragement  and  Support  which  they  have  been  plehfed  to  honor  This  Work  with,  in  preference 
to  any  other  publication  on  the  fubjeCt.  The  New  Plan  herein  adopted  of  forming  Complete  Systems,  Dijhnd  Treatises,  (Ac.  and  gathering  together 
all  the  fcattered  articles  that  can  with  propriety  be  reduced  to  Clalfification,  they  are  happy  to  find,  gives  univerfal  fatisfaCtion  to  their  numerous  read¬ 
ers,  whofe  recommendation  of  their  Labours  to  their  friends  and  acquaintance  has  caufed  awincreafing  fale  of  the  Numbers  already  publifhed;  and 
for  which  obligation  their  Publifher  will  ever  retain  a  grateful  remembrance.  In  the  Numbers  already  executed,  they  have  not  only  introduced  much  New 
Matter  not  to  be  met  with  many  other  work  of  the  kind,  but  alfo  have  brought  forward  a  great  variety  c/' important  Articles,  which  have  hitherto  been 
improperly,  by  ignorant  Compilers,  placed  in  the  latter  parts  of  the  alphabet  in  all  other  publications  of  this  nature.  This  accounts  for  that apparent fwell  of  tht 
beginning  'parts  of  their  zvork,  and  will  enable  them  to  do  as  full  and  complete  juftice  to  their  Third  and  lad  Volume,  as  they  have  been  'happy  enough  to  ren¬ 
der  to  the  b  ird  and  Second,  which  have  Jecured  fo  large  a  jhare  of  public  approbation.  With  refped  to  the  Sydematical  Parts  of  their  Work,  they 
/hall  here  mention  fome  of  the  Articles  which  have  been  tranfplanted  from  the  fubfequent  Letters,  and judicioufiy  inferted  in  their  proper  places. 

l.  In  Arithmetic,  are  particularly  included  the  rules  of  Multiplication,  Subtraction,  Reduction,  Pofition,  Practice,  &c. — 2. /«  Astro¬ 
nomy  :  the  terms  Meridian,  Microfcope,  Moon,  Node,  Orrery,  Parallax,  Planets,  Stars,  Sydems  of  Ptolemy,  Copernicus,  (Ac.— 3.  In 
Chemistry;  Metallurgy,  Melting  Line,  Muffle,  Receiver,  Retort,  Zinc  furnace,  (Ac. — 4.  In  Conics:  Ordinate,  Parabola,  Sections, 

Subnormal,  OV. _ 5.  In  Drawing  :  a  very  copious  account  of  that  part  of  PerfpeCtive  which  relates  to  the  art. — 6.  In  Electricity  :  Points, 

Thundcr-Zistt/r,  Torpedo,  (Ac. — 7,  In  Gardening  :  Walks,  Nurfery,  Pruning,  befidcs  a  variety  of  directions,  brought  forward,  on  the  culture  of 
Plants,  Trees,  (Ac. — 8.  In  Geography  :  Map,  Meridian,  Tides,  (Ac. — 9.  In  Geometry:  Meafure,  Multiplication,  Oval,  Parallel, 
Pentagon,  Perpendicular,  Prifm,  Pyramid,  Redangle,  Scale,  Secant,  Sector,  Segment,  Solid,  Spiral,  Square,  Tangent,  Triangle,  (Ac. 
£57-. — °io.  In  Grammar:  Parts  of  Speech,  Nouns,  Verbs,  (Ac. — n.  In  Heraldry,  feveral  articles  in  that  fcience,  from  the  term  Martlet,  to 
Voider,  (Ac. — 12.  lu  Hydraulics:  Perfian  Wheel,  Prelfure,  Pumps,  River,  Siphon,  Spring,  Steam  Engine,  Syringe,  Tantalus ’s  Cup, 
Wave,  (Ac. — 13.  In  Insectology:  Melolanthus,  Patella,  Termites.  With  other  important  variations  from  the  arrangement  of  characters  of  other 
old  and  modern  works  of  the  kind,  which  cannot  be  here  enumerated. 

Befidcs  thefe, — in  the  Treatifes,  Didertations,  Elfays,  (Ac  many  valuable  articles,  hitherto  injudicioufiy  inferted  in  improper  places,  have  been  newly 
treated ,  and  placed  where  they  properly  belong;  undin  the  Detached  and  Alphabetical  Parts  of  the  work  alfo,  many  improvements  of  confide  ruble  impor¬ 
tance  have  been  made  by  the  advice  of  Gentlemen  of  the  drd  eminence  in  the  republic  s/' Letters. 

Hence  it  will  appear  evident ,  that  their  deviation  from  the  old  plan  will  neceffarily  occafion  a  confiderable  deduction  from  the  future  part  of  the  Alphabet; 
and,  of  courfe,  enable  the  Auth'ors  to  comprife,  in  the  lafi  Volume,  every  fubject  of  confequcnce,  fo  as  to  go  through  the  whole  with  equal  and  becoming  unifor¬ 
mity,  jufiee,  and  propriety.  , 

The  Editors  cannot,  on  this  occafion,  forbear  a  tribute  of  praife  to  the  Publifher,  who  has  bejlowcd fuch  unwearied  application  on  thofe  departments  of 
the  work  which  are  under  his  fuperintendance — we  mean  particularly  the  Embelli dimen ts,  Printing,  (Ac.  upon  which  he  has  neither  fpared pains  nor 
expence  to  render  the  Work  the  mojl  perfect  and  excellent  of  it’s  kind.  The  Artilts  retained  for  thefe  purpofes  are  in  the  greateft  efieem  ;  and  the  Plates 
( befdes  the  Front  if  pieces)  amount  to  near  170,  which  are  not  only  more  numerous ,  but  alfo  more  elegant  than  thofe  in  Chambers,  the  Scotch  Encyclo¬ 
paedia,  the  Paris  Encyclopaedia,  or  any  other  publication  of  the  kind  whatever. 

Injhort,  (as  the  Title  which  is  adopted  imports,  viz.  The  New  Royal  Encyclopaedia,  Cyclopaedia,  and  Complete  Dictionary  of  Arts  and  Sciences) 
this  laborious  undertaking  will  comprife  the  whole fidfiance  oftbofe  voluminous  and  expenlive  works,  Chambers’s  Cyclopaedia,  The  Encyclo¬ 
paedia  Britannica,  printed  in  Scotland,  The  French  Encyclopaedia,  and  every  other  Dictionary  and  Work  on  the  Arts  and  Sciences;  together 
with  all  the  modern  Improvements  and  lated  Difcoveries  :  omitting  no  fubject  whatever  that  can  afford  either  ufeful  IniiruCtion,  or  rational 
Amufement.  '  ,  • 

According  to  promife,  in  order  to  preferve  uniformity  and  beauty  in  Printing,  the  Third  Volume  commences  zvith  New  Types,  cafi  on  purpofe 
for  the  work ;  and  as  the  New  Improvement  of  Emblematical  Embellifhments  at  the  beginning  of  each  of  the  Volumes  gives  fuch  intire  Satis¬ 
faction,  fo  it  is  prefumed  the  Third  Volume  Frontifpiece,  now  prefixed  to  the  Title  Page,  will  be  acknowledged  an  effort  of  unrivalled 
Excellence. 

The  Authors  and  Editors  beg  leave  through  me  to  fubferibe  themfelves  with  all  due  re  [pc  cl,  The  Public’s  mojl  obedient  and  very  humble  Servants, ^ 

G.  S.  HOWARD. 

N.B.  The  Bookfellers  in  different  parts  c/’Scotland,  Ireland,  (Ac.  who  have  received  fresh  fubferiptions,  and fent  orders  to  their  Corref- 
pondents  in  London,  will  now  be  immediately  fupplied  with  the  two  fird  Volumes,  confi/ling  of  105  Numbers,  which  may  be  put  into  Boards  for  4 
temporary  convenience,  and  afterwards,  at  the  condition  of  the  whole,  Bound  uniform  to  any  pat  fern  the  Subfcribers  may  prefer. 
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LAB 

LA  femi-vowel,  or  liquid,  making  the  eleventh  letter  of 
our  alphabet. 

It  was  derived  from  the  old  Hebrew  Lamed,  or 
Greek  Lambda  x.  It  is  founded  by  intercepting  the 
A  breath  between  the  top  of  the  tongue  and  forepart  of 
J  the  palate,  with  the  mouth  open;  and  makesafweet 
found,  with  fomething  of  an  afpiration  ;  and  therefore  the  Britons 
and  Spaniards  ufually  doubled  it,  or  added  an  h  to  it  in  the  beginning 
of  words,  as  in  llan,  or  lhan,  a  temple,  founding  nearly  like  fl,  See. 
In  Englifh  words  of  one  fyllable  it  is  doubled  at  the  end,  as  telly  bell, 
"knell,  Sec.  but  in  words  of  more  fyllables  than  one  it  is  fingle  at  the 
end,  as  evil ,  general ,  conjlitut tonal,  &c.  It  is  placed  after  moll  of  the 
consonants  in  the  beginning  of  words  and  fyllables,  as  black,  glare, 
ab-le,  ea-gle ,  &c.  but  before  none.  It’s  found  is  clear  in  Abel,  but 
obfeure  in  able,  Sec. 

L,  among  the  ancients,  was  a  numeral  letter,  and  is  Bill  foin  the 
Roman  cyphering,  and  denotes  fifty,  according  to  the  verfe, 
Afuinquics  L  denos  rtumero  defignat  habendos. 
being  half  a  C,  which  fignifks  a  hundred,  and  was  formerly  written 

thus  L.  When  a  line  was  added  at  top  L,  it  flood  for  50,000. 

LA,  in  mufic,  the  fyllable  by  which  Guido  denoted  the  lad  found 
of  each  hexachord  ;  if  it  begins  in  C,  it  anfwers  to  our  A ;  if  in  G, 
to  E  ;  and  if  in  F,  to  D. 

LABEL,  a  long  thin  brafs  ruler,  with  a  fmall  fight  at  one  end, 
and  a  center-hole  at  the  other  ;  commonly  ufed  with  a  tangent  line 
on  the  edge  of  a  circumferentor,  to  take  altitudes,  &rc. 

Label,  in  law,  is  a  narrow  flip  of  paper,  or  parchment,  affixed 
to  a  deed  or  writing,  in  order  to  hold  the  appending  feal.  Any  paper 
annexed  by  way  of  addition,  or  explication,  to  any  will  or  teftament, 
is  alfo  called  a  label,  or  codicil. 

Label,  in  heraldry,  a  kind  of  addition  to  the  arms  of  the  heir  or 
firft  fon,  to  diftinguifh  him  from  the  others.  See  File,  and  Plated, 
jig.  23. 

^The  label  is  efteemed  the  mod  honourable  of  all  differences  ;  and 
is  formed  by  a  fillet  ufuallyplaced  in  the  middle,  and  along  the  chief 
of  the  coat,  without  touching  it’s  extremities.  It’s  breadth  ought  to 
be  a  ninth  part  of  the  chief. 

LABIAL  letters,  among  grammarians,  are  thofe  whofe  pronun¬ 
ciation  is  chiefly  effe&ed  by  the  motion  of  the  lips. 

LABIATE  flowers,  a  very  large  feries  of  monopetalous  flowers, 
which  in  their  lower  part  are  formed  into  a  pipe  or  narrow  tube,  and 
in  their  tipper  become  widened  intoone  or  two  lips.  The  cup  conlids 
of  one  leaf,  and  is  ufually  tubular,  and  refembles  a  paper  cone;  and 
their  piflil  is  furrounded  with  four  embryos,  which  ripen  into  a  fruit, 
compofed  of  four  feeds,  and  kept  inclofed  in  the  cup.  By  this  they 
are  diftinguifhed  from  the  perfonated  flowers,  whofe  fruit  is  an  ob¬ 
long  capfule  ;  and  they  differ  from  the  rotated  flowers  of  borage, 
and  the  like,  in  that  they  have  fome  fort  of  refemblance  to  the  open¬ 
ing  of  the  mouth  of  fome  animals.  See  Plate  43,  Clafs  4,  and 
the  article  Flower. 

LABINiE,  in  natural  hidory,  are  thofe  vafl  maffes  of  fnow, 
which  fometimes  fall  from  the  hills  in  Swifferland,  & c.  and  bury 
houfes,  or  even  whole  towns  ;  and  when  hardened  by  the  frods,  as 
is  often  the  cafe,  into  folid  fubdances,  they  overthrow  woods,  vil¬ 
lages,  and  whatever  dandsin  thew'ay  of  their  couife,  as  they  roll 
dowm  the  deep  fides  of  the  precipices  in  their  way.  The  word  is 
alfo  ufed  to  exprefs  the  falling  of  vafl  rocks,  or  parts  of  mountains, 
and  their  rolling  down  in  the  fame  manner  into  the  flat  country. 
LABORANT,  a  chemift’s  attendant  or  workman 
LABORATORY,  or  Elaboratory,  in  chemidry.  See  Syf- 
tem,  p.  506. 

Laboratory  of  an  hofpital,  the  place  where  chemical  and  other 
remedies  are  prepared. 

Laboratory,  in  a  camp,  is  a  tent  where  the  fire-workers  and 
bombardiers  prepare  their  works,  drive  their  fufees,  &c. 

LABOUR,  Labor,  in  a  general  fenfe,  imports  the  exertion  of 
human  ftrength  in  the  performance  of  any  kind  of  work. 

From  the  middle  of  March  to  the  middle  of  September,  labourers 
are  to  work  from  five  o’clock  in  the  morning  till  feven  or  eight  at 
nighr,  being  allowed  two  hours  for  breakfaft  and  dinner,  and  halfan 
hour  for  fleeping  in  the  three  hot  months  ;  and  all  the  reft  of  tne 
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year  from  twilight  to  twilight,  excepting  an  hour  and  a  half  for 
breakfaft  and  dinner,  on  pain  of  forfeiting  one  penny  for  every  hour’s 
abfence.  Labourers  confpiring  together  concerning  their  work  or 
wages,  fhall  forfeit  10/.  for  the  firft  offence;  20/.  for  the  fecond, 
&c.  and,  if  not  paid,  to  be  fet  on  the  pillory. 

Labour,  among  feamen,  is  applied  to  a  fliip  when  fhe  rolls  or 
toffes  mu, ch  in  a  turbulent  fea. 

Labour,  in  parturition.  See  the  article  Midwifry. 

LABRISULCIUM,  among  phyficians,  isachapor  cleft  in  the 
lip,  which  may  be  anointed  with  oil  of  almonds,  fpermaceti,  oint¬ 
ment  of  tutty,  or  1  urner’s  cerate  of  lapis  calaminaris.  . 

LABRUS,  a  genus  of  fifh  of  the  acanthopterygious  tribe. 

LABYRINTH,  AaJ^i  v9o;,  in  anatomy,  the  internal  cavity  of  the 
ear,  fo  called  from  it’sfinuofities  and  windings.  See  the  article  Ear. 

Labyrinth,  in  gardening,  a  winding,  mazy,  and  intricate  turn¬ 
ing  to  and  fro,  through  a  wildernefs,  or  a  w’ood. 

The  defign  of  a  labyrinth  is,  to  caule  an  intricate  and  difficult  la¬ 
bour  to  find  out  the  center  ;  and  the  aim  is,  to  make  the  walks  fo 
intricate,  that  a  perfon  may  lofe  himfelf  in  them,  and  meet  with  as 
great  a  number  of  flops  and  difappointmentsas  is  poffible,  they  being 
the  moft  valuable  that  are  molt  intricate. 

As  to  the  contrivance  of  them,  it  will  not  be  poffible  to  give  di- 
re£tions  in  words  ;  there  are  feveral  plans  and  defigns  in  books  of 
gardening:  they  are  rarely  met  with  but  in  great  and  noble  gardens, 
as  Hampton-Court,  See. 

There  are  two  ways  of  making  them ;  the  firft  is  with  fingle 
hedges  :  this  method  has  been  pra£f  ifed  in  England.  Thefe,  indeed, 
may  be  beft,  where  there  is  but  a  fmall  fpot  of  ground  to  be  allowed 
for  the  making  them  ;  but,  where  there  is  ground  enough,  the  double 
are  moft  eligible. 

Double  ones,  or  thofe  that  are  made  with  double  hedges  of  a  con- 
fiderable  thicknefsof  wood  between  hedge  and  hedge,  are  approved 
as  much  better  than  fingle  ones  ;  and  this  is  the  manner  of  making 
them  in  France,  and  other  places;  of  all  which,  that  of  Verfailles  is 
allowed  to  be  the  nobleft  of  it’s  kind  in  the  world,  it  is  an  error  to 
make  them  too  narrow7 ;  for  that  makes  it  neceffarv  to  keep  the 
hedges  clofe  dipt  ;  but  if,  according  to  the  foreign  ptadice,  they  are 
made  wide,  they  will  not  ftand  in  need  of  it.  The  walks  are  made 
with  gravel  ufually  fet  wdth  horn  beam  :  the  palifades  ought  to  be 
10,  12,  or  14  feet  high  ;  the  horn  beam  ftiould  be  kept  cut,  and  the 
walks  rolled. 

LAC  ammoniaci  is  formed  by  triturating  gum  ammoniac  in  Am¬ 
ple  penny- royal  v»7ater,  in  fuch  proportion  that  four  fpoonfuls,  or  two 
ounces,  of  the  emulfion,  contain  thirty  grains  of  the  ammoniac. 
Some  have  dilfolved  it  in  vinegar  of  fquills. 

Lac  luncc„  There  are  many  varieties  of  this  mineral,  differing 
in  their  texture  and  colour.  It  is  found  in  many  parts  of  Europe, 
and  alfo  in  Alia  and  America.  Many  of  the  Englifh  quarries  in 
Oxfordlhire,  Gloucefterihire,  Northamptonlhire,  and  Derbyfhire, 
afford  confijerable  quantities  of  it.  It  adheres  to  the  roofs  and  wails 
of  grottoes  and  caverns,  and  is  lodged  in  the  fiffures  of  ftrata  of  ftone, 
fometimes  in  form  of  a  farinaceous  powder,  and  fometimes  concreted 
into  maffes.  It’s  furface  is  rough  and  dufky  ;  it  colours  the  hands, 
adheres  to  the  tongue,  melts  readily  in  the  mouth,  without  grittinefs, 
yields  an  infipid  tafte,  andraifes  an  ebullition  in  water,  which  foon 
diffolves  it  into  a  fine  white  powder.  See  Agaric. 

LACCA,  or  Lake,  in  natural  hiftory,  See.  a  vegetable  produc¬ 
tion,  improperly  called  a  gum,  as  being  inflammable,  and  not  folu- 
ble  water. 

There  are  three  kinds  of  lacca  kept  in  the  (hops,  which  are  all 
theprodudls  of  a  fpecies  of  zizyphus. 

The  ftick -lacca  is  a  hard,  refinous,  and  friable  fubftance,  of  an  un¬ 
even  and  granulated  furface,  and  of  a  roundilh  but  fome  what  dufky 
colour.  It  is  of  an  auftere  and  fubaftringent  tafte,  and  is  fixed  round 
certain  flicks,  and  branches  of  a  woody  lubltance.  The  feed -lacca 
is  brought  to  us  in  loofe  grains,  or  little  maffes,  of  a  roundiffi  irre¬ 
gular  figure,  and  of  a  reddifh  colour,  which  feem  no  way  different 
from  the  ftick-/acn7,  but  as  parts  from  the  whole.  1  he  third  kind, 
or  fhell -lacca,  is  met  with  in  thin  and  tranfparent  cakes,  made  by 
melting  the  above  granules,  or  what  is  taken  from  the  flicks,  into  a 
mafs.  Some  affirm'thatit  exfudes  from  the  jujube,  and  feveral  other 
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trees  of  the  fame  genus  ;  but  others  affert  that  it  is  no  vegetable  ex- 
fudationat  all,  but  a  fubdance  analogous  to  wax  laid  on  thele 
branches  by  infers.  Till  we  have  feme  verygood  obferver  on  the 
fpot,  to  determine  between  the  pofitive  affertions  ot  the  ieveral  au¬ 
thors  who  have  written  upon  it,  we  mud  be  contented  to  red  in  un¬ 
certainty  :  but  whatever  may  be  the  hi  dory  of  this  drug,  it  s  virtues 
are  lefs  indifpute  ;  it  is  an  attenuant,  aperient,  and  diuretic,  and  is 
fometimes  preferibed  in  diforders  of  the  liver  and  fpleen,  and  in 
jaundices  and  dropfies.  It  would  probably  be  in  more  uie,*.ir  we 
knew  howto  open  it’s  body,  fo  as  to  make  it  exert  it  s  virtues  ;  tor 
it  is  a  fort  of  unchangeable  medicine  which  patles  the  body  very  lit¬ 
tle  altered,  if  given  in  fubdance  ;  and  it  is  of  the  number  of  thole 
things  from  which  a  tindture  is  very  difficultly  extracted. .  But  be¬ 
tides  thefe  virtues,  a  beautiful  red  colour  is  prepared  from  it  by  only 
boiling  dick -lacca  in  water,  and  then  filtrating  the  decodlion,  and 
evaporating  the  fuperfluous  humidity,  rhis  lacca  is  of  great  ufein 
painting,  on  which  account  it’s  name  has  been  given  tofeveral  co¬ 
lours  procured  from  other  ingredients  in  much  the  fame  manner. 

Artificial  Lacca,  or  Lake,  in  painting,  a  white  earthy  body,_  as 
cuttle  fiffi-bone,  the  balls  of  alum,  or  chalk,  tinged  with  fome  crim- 
fon  vegetable  dye,  fuch  as  is  obtained  from  cochineal  or  Bralil-wood, 
dillblved  or  taken  up  by  means  of  fome  alcaline  fait,  and  precipitated 
on  the  earth  by  the  addition  of  fome  acid. 

Lake  is  ufed  in  all  kinds  of  painting,  except  enamel ;  but  parti¬ 
cularly  in  oil,  where  it  fupplies  the  place  of  carmine.  It  is  valuable 
both  for  it’s  brightnefs  and  crimfon  teint ;  which  make  it  ufcful  for 
carnations,  to  the  portrait  painters  ;  for  Ikies,  to  thelandfchape  or 
ffiip  painters  ;  and  for  flowers,  to  thofe  who  paint  dill  life.  It  s 
tranfparency  in  oil  renders  it  alfo  of  great  fervice  in  glazing,  as  it  is 
called,  over  vermillion  ;  and  in  painting  fcarlet  draperies,  and  the 
red  parts  of  the  lips ;  and  it’s  acquiring  a  dark  hue,  by  this  tranfpa¬ 
rency,  when  ufed  without  the  addition  of  any  opaque  pigment, 
which  gives  it  an  unrivalled  excellence  in  the  ffiades  of  red  draperies, 
or  other  limilar  cafes.  Notwithdanding  thefe  qualities,  lake  is  not 
at  prefent  univerfally  approved ;  nor  without  reafon;  for  there  is  a 
defedt  which  makes  it  to  be  frequently  rejedted,  where  it’s  ufe  can 
be  avoided.  This  defedt  is  the  uncertainty  of  it’s  Handing,  when 
prepared  in  that  manner  which  mod  conduces  to  it’s  perfection  in 
other  refpedts  :  for  though  fome  parcels  will  hold  their  colour  in- 
tirely  well,  yet  others  prepared  in  the  fame  manner,  as  far  as  art  can 
allure  it,  will  fly  in  a  degree  that  makes  the  ufe  of  it  dedrudtive  to 
any  painting:  and  if  this  defedt  be  efFedtually  remedied,  as  it  may 
be  by  fecuring  the  tinging  particles  by  gums,  from  all  attacks  of  the 
air  ;  yet  this  is  generally  at  the  expence  of  the  brightnefs  and  tranf¬ 
parency  ;  the  earth,  which  is  the  bads  of  the  pigment,  being  locked 
up  by  the  gums,  and  rendered  incapable  of  being  combined  inti¬ 
mately  with,  or  imbibing  the  oil.  Belides  the  perfedtions  of  lake, 
which  it  may  have  in  common  with  other  colours,  there  is  yet  an¬ 
other  that  relates  only  to  itfelf,  which  is  the  inclining  to  the  fcarlet 
hue,  that  makes  it  more  valuable  for  almod  all  the  purpofes  to  which 
it  is  applied  ;  and  where  this  quality,  joined  to  the  others,  happens 
to  be  found  in  it,  there  is  fcarcelv  any  limits  to  be  fet  on  it’s  value 
with  eminent  painters  of  any  kind. 

Lake  was  mod  probably  fird  made  fnom  the  colour  found  in  the 
grains  of  the  dick-lack,  from  whence  it  feems  to  have  taken  it’s 
name ;  but  it  may  be  made  from  a  great  variety  of  fubflances  which 
afford  a  crimfon  tinge ;  though  at  prefent  it  is  feldom  preparedfrom 
any  other  than  cochineal,  fcarlet  rags,  and  Brafil- wood. 

The  bed  of  what  is  commonly  fold  is  made  from  the  colour  ex¬ 
tracted  from  fcarlet  rags,  and  depofited  on  the  cuttle-bone,  which 
may  be  donejn  the  following  manner  : 

“  Take  a  pound  of  the  bed  pearl-afhes,and  having  diffol  ved  them 
in  two  quarts  of  water,  purify  them  by  filtering  through  paper.  Add 
then  to  this  folution  two  more  quarts  of  water ;  and  having  put  in  a 
pound  of  fcarlet  lbrcds,  procured  from  the  taylors,  for  they  mud  be 
intirely  clean,  boil  them  in  a  pewter  boiler  made  for  that  purpofe, 
till  the  ffireds  appear  to  have  wholly  lod  their  fcarlet  colour,  l  ake 
them  out  of  the  folution,  and  prefsthem  well;  dipping  them  after 
in  water,  and  prefling  them  again,  that  all  the  fluid  they  had  im¬ 
bibed  may  be  got  from  them,  which  mud  be  put  back  to  the  red. 
I  ake  then  another  pound  of  the  flircds,  and  repeat  the  like  treat¬ 
ment  of  them  in  the  fame  folution ;  as  alfo  a  third  and  fourth  pound. 
While  this  is  doing,  diffolve  a  pound  and  a  half  of  cuttle-fiffi  in  a 
pound  of  drongaqua-fortis,  in  a  glafs  receiver,  adding  more  of  the 
bone,  if  it  appear  to  produce  any  ebullition  in  the  aqua-fortis  ;  and 
having  drained  oft  this  folution  through  flannel,  pour  it  into  the 
other  by  degrees ;  obferving  whether  it  produce  any  effervefcence  on 
putting  in  the  lad  quantity ;  which  if  it  do  in  any  great  degree,  more 
of  the  cuttle-fiffi  bone  mult  be  diffolved  in  aqua-fortis  ;  and  the  fo¬ 
lution  very  gradually  added,  till  no  ebullition  appear  to  be  raifed  by 
it  in  the  mixture.  If  this  be  properly  managed,  the  fluid  willfoon 
become  clear  and  colourlefs,and  the  tinging  particles  extracted  from 
the  ffireds,  together  with  the  cuttle-filh  bone,  will  fubfide  to  the 
bottom,  and  form  a  crimfon  fediment,  which  is  the  lake.  The 
water  mud  then  be  poured  off ;  and  two  gallons  of  hard  fpring-water 
mud  be  put  to  the  lake,  and  well  dirred  about  to.mix  them ;  which, 
being  likewife  poured  oft,  after  the  lake  has  again  fettled  to  the  bot- 
tom,  mud  be  replaced  by  another  two  gallons;  and  the  fame  method 
mud  be  repeated  four  or  five  times  ;  but  if  hard  water  cannot  be 
procured,  or  the  lake  appear  too  purple,  half  an  ounce  of  alum  ffiould 
be  added  to  each  quantity  of  water  before  it  is  ufed.  When  the 
hke  xs,  thus  fufficiently  freed  from  the  falls,  it  mult  have  the  -water 
drained  from  it  in  a  filter,  covered  with  a  linen  cloth,  which  has 
been  forworn  as  to  have  no  knap  or  down  remaining  on  it’s  furface. 
After  the  lake  has  drawn  to  a  proper  drynefs,  it  mult  be  dropped  on 
clean  boards,  by  means  of  dicks  of  alder,  mountain-afii,  or  other 
hollow-wood,  cut  into  the  form  of  pens,  and  differed  to  dry  ;  when 
fhc  drops  will  appear  in  the  form  of  little  cones  or  pyramids.” 


Orange  Lake.  This/«&  is  the  tinging  part  of  annotto  precipi¬ 
tated  together  with  earth  of  alum.  It  is  of  a  very  bright  orange 
colour,  and  would  work  well  with  either  oil  or  water,  but  cannot 
be  depended  upon,  when  ufed  either  of  thofe  ways,  for  Handing  long. 

It  is,  however,  a  very  fine  colour  for  varnifh  painting,  where  the 
fear  of  flying  is  out  of  queftion  ;  and  is  alfo  of  an  admirable  good 
eftedt  for  putting  under  cryftal  for  the  imitation  of  the  vinegar  gar¬ 
net  ;  for  which  purpofe  it  has  been  ufqd  with  great  fuecefs.  b 

The  manner  of  preparing  this  lake  is  as  follows  : 

“  Take  of  the  belt  annotto  four  ounces,  and  of  pearl-affies  one 
pound.  Put  them  together  into  a  gallon  of  water,  and  boil  them 
half  an  hour  ;  and  then  (train  the  folution  through  paper.  Make, 
in  the  mean  time,  a  folution  of  a  pound  and  a  half  of  alum,  in  an! 
other  gallon  of  water  ;  and  mix  it  gradually  with  the  folution  of  the 
pearl-affies  and  annotto  ;  obferving  to  ceafe  any  further  addition 
when  the  fluid  becomes  colourlcfs,  and  no  further  ebullition  enfues 
on  the  commixture.  Treat  the  fediment  or  precipitated  matter  in 
the  fame  manner  as  has  been  before  diredted  for  other  kinds  of  lake. 

I  n  the  fame  manner  may  a  red  lake  be  made  from  madder,  brafil,  dec. 
But  where  the  colour  of  the  fubjedt  depends  upon  a  very  fubtile  tex¬ 
ture  or  arrangement  of  the  parts^this  method  detlroys  or  at  lead 
impairs  the  colour,  as  in  violets,  red  rofes,  &c.  fo  that  it  feems  ap¬ 
plicable  only  to  the  tinging  vegetables  of  a  fomewhat  llrongand  firm 
texture. 

A  red  lake  may  be  obtained  barely  by  boiling  ftick -lac  in  water 
then  lifting  the  decodtion  and  evaporating  the  fuperfluous  humidity: 
for  the  beautiful  red  colour  adheres  to  the  outfidc  of  the  flicks  broken 
oft  the  trees  along  with  the  lacca,  and  readily  communicates  itfelf 
to  boiling  water. 

LACE,  in  commerce,  a  work  compofed  of  many  threads  of  <mld, 
filver,  filk,  or  linen,  interwoven  the  one  with  the  other,  and  worked 
upon  a  pillow  with  fpindles,  according  to  the  pattern  defigned  ;  the 
open  work  being  formed  w  ith  pins,  which  are  placed  and  difplaced 
as  the  fpindles  are  moved.  1  he  luftre  of  gold  lace,  after  being  difa- 
greeably  tarniffied,  may  be  redored  bv  walhing  it  with  a  foft  I brufli 
dipped  in  w'arm  fpiritof  wine.  See  Cold  thread. 

The  importation  of  gold  and  filver  lace  \s  prohibited. 

Lace,  bone,  a  lace  made  of  fine  linen  thread  or  filk,  much  in  the  • 
fame  manner  as  that  of  gold  and  filver.  The  pattern  of  the  lace  is 
fixed  upon  a  large  round  pillow,  and  the  pins  being  duck  into  the  holes 
for  opening  in  the  pattern,  the  threads  are  interwoven  by  means  of  a 
number  ot  hobbins  made  of  bone  or  ivory,  each  of  which  contains  a 
frnall  quantity  of  fine  thread,  in  fuch  a  manner  as  to  make  the  lace 
exa&ly  refemble  the  pattern.  There  are  feveral  towns  in  England, 
and  particularly  in  Buckinghamlhire,  that  carry  on  this  manufac¬ 
ture  ;  but  vad  quantities  of  the  fined  laces  have  been  imported  from 
Flanders. 

The  duties  on  foreign  bone  lace  are  as  follow.  Bone  lace  of  thread, 
the  dozen  yards,  pays  on  importation,  15?.  4^^.  and  draws  back 
on  exportation,  131.  6  d.  Purl,  or  antlet  lace  of  thread,  the  grofe, 
pays  3 r.  io7V/  Silk  bone  lace  the  pound,  containing  fixteen 
ounces,  pays  1 1 /.  ior.  iof  d. 

LACEITTMONIUM  marmor ,  aTpecies  of  marble  very  hard, 
and  of  a  beautiful  green  colour  ;  it  is  a  very  clofe,  even,  and  corn- 
pad  marble  ;  of  a  fine  drong  and  bright  green,  and  wffien  polidied, 
is  the  brighted  of  all  the  green  marbles,  and  is  remarkable  for  this, 

that  the  colour  is  not  regularly  and  equally  diffufed  through  the  whole  • 

mafs,  but  leaves  in  it  many  fpots  and  lines  very  bright  and  pale,  and 
fome  much  deeperthan  thegeneral  colour, though  there  is  no  colour 
but  green  in  the  whole,  only  in  different  ffiades  and  degrees,  fome 
parts  approaching  to  black,  and  others  to  whitenefs.  It  was  origi¬ 
nally  found  only  in  Egypt;  but  is  now  met  with  in  other  countries. 
Above  five  miles  from  the  Hot- Wells  at  Bridol  there  is  a  dratum 
of  it,  whence  it  might  be  had  in  confiderable  quantities.  It’s  beauty 
would  foon  recommend  it,  if  it  were  once  known  ;  and,  though 
hard  to  cut,  it  would  make  amends  for  that  by  the  high  poliffi  it 
would  take. 

LACERTA,  lizard,  in  adronomy,  a  conftellation  of  the  northern 
hemifphere,  including,  according  to  Hevelius,  ten  dars,  and  in  the 
Britiffi  Catalogue, fixteen.  In  zoology  a  genusofamphibiousanimals. 

LACHES,  (from  laxarc ,  lache,  ignemus,)  in  law,  fignifies  flack- 
nefs  or  negligence,  and  refpedts  an  omidion  in  the  heir  to  enter. 
No  laches  ffiall  be  adjudged  in  the  heir  within  the  age  ;  and  regu! 
larJy  laches  ffiall  not  bar  either  infants  or  femes-covert  for  not  entry 
or  claim  to  avoid  defeents  ;  but  laches  diall  be  accounted  in  them  for 
non-performance  of  a  condition  annexed  to  the  date  of  the  land. 

LACHRYMAL,  in  anatomy,  an  appellation  given  to  feveral 
parts  of  the  eye,  from  their  ferving  to  fecrete  the  tears.  The  lachry¬ 
mal  gland  is  fituated  in  the  orbit  above  the  fmaller  angle,  and  it’s 
excretory  duds  under  the  upper  eye-lid  :  thefe  are  much  moreeafily 
demondrated  in  the  eye  of  an  ox,  than  in  a  human  one.  The  la¬ 
chrymal  caruncle  is  fituated  in  the  larger  angle,  or  canthus,  ferving 
to  direct  the  tears  to  the  two  punSra  lachrymalia ;  which  are  fituated 
in -the  fame  angle,  at  the  extremities  ot  th ctarji  or  cartilage,  and 
terminate  in  the  lachrymal faccus,  the  naJ«Lcznz\,  and  in  the  nofe  it- 
felf.  Hence  appears  the  reafon  why  people,  in  crying,  run  at  the 
nofe. 

LACONISM,  a  ffiort,  pithy,  fententious  fpeech,  in  the  manner 
of  the  Eacedxmonians,  who  were  remarkable  for  the  clofenefs  and 
concifenefs  of  their  way  of  delivering  themfelves. 

LACQUER,  or  Lacker,  is  a  varnifh  applied  upon  tin,  brafs, 
and  other  metals,  to  preferve  them  from  tarnidiing,  and  to-  improve 
their  colour.  1  he  bafis  of  lacquers  is  a  folution  of  the  refinous  ftib- 
dance  called  feed-lac,  in  fpiritof  wine.  The  fpirit  ought  to  be  very 
much  dephlegmated,  inorderto  diffolve  much  of  the  iac.  For  this 
purpofe,  fome  authors  diredt  dry  pot-alh  to  be  thrown  into  the  fpi- 
fit.  This  alcali  attracts  the  water,  with  which  it  forms  a  liquid  - 
that  fubfides  didindlly  from  the  fpirit,  at  the  bottom  of  the  veffel. 

From 


LAD 


From  this  liquid  the  fpirit  may  be  feparated  by  decantation.  By  j 
?this  method  the  fpirit  is  much  dephlegmated  :  but  at  the  fame  time 
it  becomes  impregnated  with  part  of  the  alcali,  which  depraves  it’s 
colour,  and  communicates  a  property  to  the  lacquer  of  imbibing 
xnoifture  from  the  air.  Thefe  inconveniences  may  be  prevented  by 
diftilling  the  fpirit ;  or,  if  the  artift  has  not  an  opportunity  of  per¬ 
forming  that  procefs,  he  may  cleanfe  the  fpirit  in  a  great  meafure 
from  the  alcali,  by  adding  to  it  fome  calcined  alum,  the  acid  of 
■which  uniting  with  the  alcali  remaining  in  the  fpirit,  forms  with  it 
a  vitriolated  tartar,  which,  not  being  foluble  in  fpirit  of  wine,  falls 
to  the  bottom  together  with  the  earth  of  the  decompofed  alum.  To 
a  pint  of  the  dephlegmated  and  purified  fpirit  about  three  ounces  of 
powdered  fhell-iac  are  to  be  added  ;  and  the  mixture  to  be  digefted 
during  fome  days  with  a  moderate  heat.  The  liquor  ought  then 
to  be  poured  off,  {trained,  and  cleared  by  fettling.  This  clear 
liquor  is  now  fit  to  receive  the  required  colour,  from  certain  refinous 
colouring  fubftances,  the  principal  of  which  are  gamboge,  and  ar- 
notto,  the  former  of  which  gives  a  yellow',  and  the  latter  an  orange 
colour.  In  order  to  give  a  golden  colour,  two  parts  of  gamboge 
are  added  to  one  of  arnotto  ;  but  thefe  colouring  fubltances  may  be 
feparately  diffolved  in  the  tin£ture  of  lac,  and  the  colour  required 
may  be  adjufted  by  mixing  the  two  folutions  in  different  proportions. 
When  filver  leaf,  or  tin,  are  to  be  lacquered,  a  larger  quantity  of 
the  colouring  materials  is  requifite  than  when  the  lacquer  is  intended 
to  be  laid  on  brafs. 

There  are  fundry  other  materials,  from  a  due  mixture  of  which 
a  like  colour  may  be  produced,  as  turmeric,  faffron,  dragon’s  blood, 

&c.  See  Gold  Coloured  Varnish  and  Japanncr's  Gilding. 

LACRYMiE  Cbrifti,  a  fort  of  wine  produced  by  grapes  on  the 
low'er  part  of  Mount  Vefuvius;  fo  called  from  the  drops  of  juice 
oozing  from  the  grapes,  when  fully  ripe. 

LACTEALS,  or  Lacteal  veins,  or  veffels,  a  kind  of  long  Ben¬ 
der  tubes,  for  the  conveyance  of  the  chyle  from  the  inteftines  to 
the  common  refervatory. 

Winflow  has  divided  the  laBeal  veffels  in  the  human  body  ijrito 
three  claffes:  they  derive,  he  fays,  their  firft  origin  from  th o  tunica 
vellicofa  of  the  inteftines,  and  chiefly  from  that  of  the  fmall  inteftines, 
by  a  great  number  of  fmall  capillary  roots.  From  thefe  roots  there 
arifes,  between  the  coats  of  the  inteftines,  a  kind  of  rete  tnirabile , 
which  furrounds  almoft  the  whole  circumference  of  the  inteftinal 
canal,  between  the  mufcular  and  external  coat  :  this  reticular  tex¬ 
ture  of  laSieal  veffels  keeps  clofe  to  the  external  coat,  and  leaves  the 
canal  along  with  it,  on  the  fide  of  the  mefentery,  where  it  forms 
twro  planes  of  ramifications,  plainly  diftinguifhed  from  each  other 
by  the  cellular  fubftance,  and  adhering  clofelv  to  the  infide  of  the 
two  membranes  of  the  mefentery.  In  this  feparate  (late  they  run 
lip  the  lamina  of  the  mefentery  as  far  as  the  firft  mefenteric  glands, 
■where  they  unite  again  into  ona  plane.  Thefe  Winflow  reckons  to 
belong  to  the  firft  clafs  of  ladleals.  The  fecond  clals  comprehends 
thofe  veffels,  which,  after  this  union,  are  diftributed  almoft  uni¬ 
formly  through  the  w'hole  extent  of  the  mefentery,  from  it’s  cir¬ 
cumference  to  it’s  origin  or  adhefion  to  the  vertebra  of  the  back, 
between  the  mefenteric  glands,  forming  frequent  anaftomofes  or 
communications.  The  third  clafs  includes  thofe  ramifications, 
which,  after  having  paffed  through  the  mefentery,  begin  to  uniteas 
they  approach  the  Jpina  dorfi,  fo  that  their  number  is  leffened,  and 
their  fize  increafed ;  and  having  paffed  the  laft  mefenteric  glands, 
terminate  about  the  middle  of  the  adhefion  of  the  mefocolon  in  fmall 
common  trunks,  which  receive  a  great  number  of  lymphatic  veffels 
from  the  glandula  lumbares,  and  others  below  thefe.  The  la  tie  ah  of 
this  clafs  rpn  down  on  the  body  of  the  inferior  aorta,  between  the 
extremities  of  the  fmall  mufcle  of  the  diaphragm,  and  terminate  in 
a  kind  of  ciftern,  called  receptaculum  chyli. 

Lacteal,  ox  milk  fevers,  are  fuch  as  attend  the  difficult  ingrefs 
of  milk  to  the  breafts  of  lying-in  women. 

LACTIFEROUS  plants,  thofe  which  abound  with  a  milk-like 
juice,  fuch  as  the  tithymal,  fow-thiftle,  and  the  like. 

LACUNiE,  in  anatomy,  certain  excretory  canals  in  the  genital 
parts  of  women,  which  terminate  in  the  lower  part  of  the  orifice 
of  the  womb,  conveying  thither  a  flimy  matter  that  lubricates  the 
vagina,  and  mixes  with  the  feed  of  the  male.  See  Plate  Sc,  fig.  n. 
Hit.  i.  i. 

LADANUM,  or  La.bdanum,  in  pharmacy,  a  gummous  or 
refinous  matter,  oozing  out  of  the  leaves  of  a  fhrub  called  cijlus  lada- 
nifera,  very  common  in  the  hot  countries  of  the  Levant,  and  of 
which  there  are  various  kinds.  Two  of  them  are  kept  in  thefhops, 
one  ufually  imported  in  bladders,  to  preferve  it  in  the  genuine  foft 
confidence,  and  to  prevent  the  evaporation  of  it’s  finer  parts;  an¬ 
other  in  rolls,  much  inferior  to  the  former  in  purity  and  virtue. 
Ladanum  fhould  be  chofen  foft  and  moift,  of  a  ftrong.  fmell,  pure, 
very  inflammable,  and  diffufing  a  fragrant  fmell  while  burning. 

In  medicine,  it  is  ufed  externally,  to  attenuate  and  dilcufs  tu¬ 
mours  ;  internally,  it  is  more  rarely  ufed,  but  it  is  greatly  extolled 
by  fome  againft  catarrhs,  and  in  dyfenteries ;  it’s  dofe,  in  thefe 
cafes,  is,  from  five  grains  to  thirty  ;  it  has  been  made  an  ingredient 
in  feveral  of  the  old  compolitions  of  the  fhops,  but  it  is  at  prefent 
much  difufed. 

Ladanum,  liquid,  called  alfo  clear  or  purified  ladanum,  is  a  pre¬ 
paration  of  the  natural  ladanum,  by  melting  and  purifying  it  from 
the  hairs,  &c.  .  This,  hardened,  is  fometimes  fold  for  a  fort  of 
black  ambergris. 

LADDERS,  yrfl///7g-,  in  the  military  art,  are  ufed  in  escalade. 
They  are  of  various  forts  ;  fome  are  of  ropes  and  fome  of  wood  ; 
fome  are  made  of  feveral  joints,  fo  as  to  be  capable  of  being  put 
together,  and  to  form  ladders  of  different  lengths,  according  to  the 
fervice  required.  There  i-  a  fort  ufed  in  England,  much  of  the  fame 
make  as  the  common  ladders,  except  that  the  fteps  turn  about 
wooden  pegs,  fo  that  the  poles  may  be  brought  near  each  other, 
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or  to  fliut  like  a  parallel  ruler.  Thefe  are  very  convenient  for 
carriage. 

Ladders,  in  a  Blip,  derive  their  names  from  the  feveral  hatch¬ 
ways  or  other  parts  where  they  are  fituated.  Bcfides  thefe,  there 
are  fome  of  a  particular  conftru£tion,  as  the- accommodation  ladder, 
and  the  quarter-/Wflkr.  The  accommodation  ladder  is  a  fort  of  light 
ftair-cafe,  occafionally  fixed  on  the  gang-way  of  the  admiral,  or 
commander  in  chief  of  a  fleet.  It  is  furnifhed  with  rails  and  en¬ 
tering  ropes,  covered  with  red  baize,  and  the  lower  end  of  it  is 
kept  at  a  proper  diftance  from  the  Blip’s  fide  by  iron  bars  or  braces, 
to  render  the  paffage  more  convenient  to  thofe  who  enter -or  leave 
the  Blip.  Quarter-ladders,  are  two  ladders  of  rope,  depending  from 
the  right  and  left  fide  of  the  Blip’s  ftern,  whereby  to  defeend  into 
the  boats  which  are  moored  aftern,  in  order  to  bring  them  up  along- 
fide  of  the  Blip,  or  to  ufe  them  for  any  other  occafion. 

LADEN,  in  bulk,  denotes  the  ftate  of  a  Blip  freighted  with  a 
cargo,  which  is  not  in  calks,  boxes,  bales,  or  cafes:  but  lies  loofe 
in  the  hold,  being  defended  from  the  moifture  or  wet  of  the  hold, 
by  a  number  of  mats  and  a  quantity  of  dunnage.  Such  are  ufually 
the  cargoes  of  corn,  fait,  or  fuch  materials. 

LADf ’s  bed  Jlraw,  or  cheeje  rennet,  galium,  in  botany,  a  genus 
of  the  tetrandria  monogynia  clafs.  The  flower  which  hath  an  em- 
palement,  indented  in  four  parts,  has  alfo  one  petal,  divided  into 
four  parts,  and  alfo  four  awl-ftiaped  ftamina  :  it  has  a  twin  germen 
fituated  under  the  flower,  which  afterwards  become  two  dry  berries, 
joined  together,  each  inclofing  a  large  kidney-Biaped  feed.  This 
plant  is  drying  and  incrafiating,  good  in  {topping  all  kinds  offluxes 
and  haemorrhages,  and  for  the  cure  of  wounds  :  fome  commend  a 
decodtion  of  it  for  the  gout  :  and  a  bath  made  of  it  is  refrefhing  to 
wafli  the  feet  of  perfons  tired  with  over  walking.  In  the  northern 
countries  they  ufe  this  herb  for  the  making  clieele,  inftead  of  rennet. 

Lady  -day,  in  law,  the  twenty-fifth  of  March,  being  the 
Annunciation  of  the  holy  Virgin. 

Lady’s  finger,  anthyllis,  in  botany,  a  genus  of  the  diadelphia  de- 
candria  clafs.  The  flower  is  of  the  butterfly  kind,  having  a  long 
ltandard  reflexed  on  both  fides  beyond  the  empalement ;  the  two 
wings  are  ftiort  ;  the  heel  o{  the  fame  length,  and  compreffed  ;  iq 
the  center  is  fituated  on  oblong  germen,  which  becomes  a  fmall 
roundifti  pod  inclofed  by  the  empalement,  having  one  or  two  feeds. 

Lady’s  mantle,  alchemilla,  a  genus  of  the  tetrandria  monogynia  clafs. 
The  flow’er  has  a  permanent  empalement  of  one  leaf,  which  is  cut 
into  fegments  ;  it  has  no  petals,  and  each  flow'er  is  fucceeded  by 
one  feed  wrapped  up  in  the  empalement. 

The  common  fort,  ufed  in  medicine,  grow's  naturally  in  dry  fields 
and  meadow's  in  feveral  parts  of  England;  but  is  not  very  plentiful 
near  London  ;  and  flowers  from  May  to  Auguft.  The  leaves  are 
ufed,  and  are  efteemed  as  vulnerary,  di  ving,  and  binding,  and  of 
great  force  to  flop  inward  bleedings.  Their  ftyptic  matter  is  ex¬ 
tracted  both  by  water  and  fpirit :  the  roots  are  more  aftringent  than 
the  leaves,  and  the  extrafts  made  from  them  proportionably  ftronger. 

LAGEN,  lagena ,  in  ancient  time,  w7as  a  meafure  of  wine,  con¬ 
taining  fix  fextarii.  The  lieutenant  of  the  Tower  is  intitled  to  a 
lagen  (or  bottle)  of  wine  from  every  wine-fltip  that  comes  up  the 
Thames. 

LAIR,  among  fportfmen,  denotes  a  place  where  deer  harbour  by 
day.  Lair  of  a  deer,  is  the  impreflion  w'hich  the  bcaft  has  made  on 
the  grafs,  where  he  has  laid  down,  or  repofed.  Among  hufband- 
men,  it  denotes  a  place  where  cattle  ufually  reft  under  fome  {belter ; 
the  ground  being  enriched  by  their  dung. 

LAITY,  fuch  of  the  people  as  are  not  of  the  clergy,  and  may  be 
divided  into  the  civil,  military,  and  maritime. 

LAKE,  a  colleCflon  of  waters  contained  in  fome  cavity  in  an 
inland  place,  of  a  large  extent,  furrounded  with  land,  and  having 
no  communication  wdth  the  ocean. 

Lakes  may  be  divided  into  four  kinds,  i.  Such  as  neither  receive 
nor  fend  forth  rivers.  2.  Such  as  emit  rivers,  wdthout  receiving 
any.  3.  Such  as  receive  rivers  without  emitting  any.  And,  4. 
Such  as  both  receive  and  fend  forth  rivers. 

Of  the  firft  kind,  fome  arc  temporary,  and  others  perennial :  moft 
of  thofe  that  are  temporary  owe  their  origin  to  the  rain,  and  the  ca  ¬ 
vity  or  depreflion  of  the  place  in  which  they  are  lodged  :  thus  in 
India  there  are  feveral  fuch  lakes  made  by  the  induftry  of  the  natives, 
of  which  fome  are  a  mile,  and  fome  two  in  circuit ;  thefe  are  fur- 
rounded  w'ith  a  ftone  wall,  and  being  filled  in  the  rainy  months,  fup- 
ply  the  inhabitants  in  dry  feafons,  who  live  at  a  great  diftance  from 
fprings  or  rivers.  There  are  alfo  feveral  of  this  kind  formed  by  the 
inundations  of  the  Nile  and  the  Niger;  and  in  Mufcovy,  Finland, 
and  Lapland,  there  are  many  lakes  formed  partly  by  the  rains  and 
partly  by  the  melting  of  the  ice  and  fnow ;  but  moft  of  the  perennial 
lakes,  w'hich  neither  receive  noremit  rivers,  probably  owe  their  rife 
to  fprings  at  the  bottom,  by  which  they  are  conftantly  fupplied. 

The  fecond  kind  of  lakes,  w'hich  emit,  without  receiving  rivers, 
is  very  numerous.  Many  rivers  flow  from  thefe  as  out  of  cifterns  ; 
where  thefe  fprings  being  fituated  low'  within  a  hollow  place,  firft 
fill  the  cavity,  and  make  it  a.  lake,  which  not  being  capacious  enough 
to  hold  all  the  water,  it  overflows,  and  forms  a  river  :  of  this  kind, 
is  the  Wolga,  at  the  head  of  the  river  Wo!ga  ;  the  lake  Odium,  at 
the  head  of  the  Tanais  ;  the  Adack,  from  w'hence  one  branch  of 
the  river  Tigris  flows  ;  the  Ozcro,  or  white  lake  in  Mufcovy,  i& 
the  fource  of  the  river  Shackfna.  The  great  lake  Chaamay,  which 
emits  four  very  large  rivers,  which  water  the  countries  of  Siam, 
Pegu,  &c.  viz.  the  Menau,  the  Afa,  the  Caipoumo,  and  the 
Laquia,  &c. 

The  third  fpccies  of  lakes,  which  receive  rivers  but  emit  none, 
apparently  owe  their  origin  to  thofe  rivers,  which  in  their  progrefs 
from  their  fource,  falling  into  fome  extenfivc  cavity,  are  collected 
together  ;  and  form  a  lake  of  fuch  dimenlions,  as  may  lofe  as  much 
by  exhalations,  ns  it  continually  receives  from  it’s  lources  :  ef  this 
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kind  is  that  great  lake  improperly  called  the  Cafpian  fea  ;  the  lake 
Afphaltites,  alfo  called  the  Dead  Sea  ;  the  lake  of  Geneva,  and 
feveral  others. 

Of  the  fourth  fpecies,  which  both  receive  and  emit  rivers,  we 
reckon  three  kinds,  as  the  quantity  they  emit  is  greater,  equal,  or 
lefs  than  they  receive.  If  it  be  greater,  it  is  plain  that  they  muft 
be  fupplied  bv  fpringp  at  the  bottom  ;  if  lcfs,  the  furplus  of  the 
water  is  probably  fpent  in  exhalation  :  and  if  it  be  equal,  their 
fprings  juft  fupply  what  is  evaporated  by  the  fun. 

Lakes  are  alfo  divided  into  thofe  of  frefli  water,  and  thofe  of  fait. 
Dr.  Halley  is  of  opinion,  that  all  great  perennial  lakes  are  faline, 
either  in  a  greater  or  lefs  degree  ;  and  that  this  faltnefs  increafes 
with  time  :  and  on  this  foundation  he  propofes  a  method  for  deter¬ 
mining  the  age  of  the  world. 

Large  lakes  anfwer  the  moft  valuable  purpofes  in  the  northern  re¬ 
gions,  the  warm  vapours  that  arife  from  them  moderating  the  pinch¬ 
ing  cold  of  thofe  climates  ;  and  what  is  ftill  a  greater  advantage, 
when  they  are  placed  in  warmer  climates  at  a  great  diftance  from 
the  fea,  the  exhalations  raifed  from  them  by  the  fun,  caufe  the 
countries  that  border  upon  them  to  be  refrefhed  with  frequent  fhow- 
ers,  and  confequently  prevent  their  being  barren  deferts. 

The  lake  Nefs  in  Scotland  has  been  commemorated  by  many 
•writers,  hut  never  with  any  degree  of  judgment,  till  Mr.  Frafer 
gave  a  perfedt  account  of  it  to  our  Royal  Society.  It  never  freezes 
though  the  winters  be  ever  fo  fevere,  and  is  full  of  fprings  in  almoft 
every  part ;  and  it’s  waters,  in  the  time  of  the  fevereft  frofts,  run 
fluid,  and  fmoaking,  for  fix  miles  down  the  river  into  which  they  are 
difeharged,  while  every  thing  is  frozen  about  them.  The  river 
runs  very  llowly  notwithftanding,  and  from  this  fmoakofthe  water 
there  is  railed  a  fort  of  fog  which  overfpreads  the  whole  country  for 
feveral  miles.  There  is  a  mountain  near  it’s  fide,  of  two  miles 
perpendicular  height  from  the  furfaceof  the  lake ;  and  on  the  fum- 
mit  of  this  mountain  there  is  another  lake,  which  has  no  fpring 
vifibly  running  into  it,  nor  any  outlet,  and  yet  always  keeps  of  the 
fame  degree  of  fulnefs,  fummer,  and  winter.  Due  weft  from  the 
river  into  which  the  lower  lake  difeharges  itfelf,  there  is  an  opening 
ef  fea,  or  frith,  of  two  miles  long  and  fix  miles  wide  ;  the  middle 
of  this  is  fometimes  dry,  and  it  is  then  ealily  feen  that  this  was  once 
dry  land,  and  an  inhabited  country. 

There  are  many  Angularities  offered  to  our  view  in  the  lakes  of 
our  own  country  ;  that  of  their  freezing  in  peculiar  feafons  is  not 
one  of  the  leaft. 

LAMA,  the  fovereign  pontiff,  or  rather  god,  of  the  Afiatic 
Tartars,  inhabiting  the  country  of  Barantola.  The  lama  is  not 
only  adored  by  the  ihhabitants  of  the  country,  but  alfo  by  the  kings 
of  Tartarv,  who  fend  him  rich  prefertfs,  and  go  in  pilgrimage  to 
pay  him  adoration,  calling  him  lama  congiu,  i.e.  god  the'everlafting 
father  of  heaven.  He  is  never  to  be  feen  but  in  a  fecret  place  of 
his  palace,  amidft  a  great  number  of  lamps,  fitting  crofs-legged 
upon  a  cufhion,  and  adorned  all  over  with  gold  and  precious  ftones  ; 
where,  at  a  diftance,  they  proftrate  themfelves  before  him,  it  not 
being  lawful  for  any  to  kifs  even  his  feet.  He  is  called  the^mrt 
lama ,  or  lama  of  lamas,  that  is,  prieft  of  priefts.  And  to  perfuade  the 
people  that  he  is  immortal,  the  inferior  priefts,  v.'hen  he  dies,  fubfti- 
tute  another  in  his  ftead,  and  fo  continue  the  cheat  from  generation 
to  generation.  Thefe  priefts  perfuade  the  people,  that  the  lama  was 
raifed  from  death  many  hundred  years  ago  ;  that  he  has  lived  ever 
fince,  and  will  continue  to  live  for  ever. 

LAMB,  in  zoology,  the  young  of  the  fheep-kind.  See  Sheep. 
A  male  lamb  of  the  firft  yean  is  called  a  wedder-hog,  and  the  female 
an  ewe-hog;  the  fecond  year  it  is  called  a  wedder,  and  the  female  a 
Jheave.  If  a  lamb  be  lick,  mare’s  milk  with  water  may  be  given  it ; 
and  by  blowing  into  the  mouth,  many  have  been  recovered  after 
appearing  dead.  The  belt  feafon  for  weaning  them  is  when  they 
are  16  or  18  weeks  old  ;  and  about  Michaelmas,  the  males  fhould 
be  feparated  from  the  females,  and  fuch  males  as  are  not  deligned 
for  rams,  gelded. 

LAMB-earth,  in  hulbandry,  isaclay,  with  an  admixture  of  that 
fort  of  ftony  matter  which  ufually  conftitutes  lime-ftone,  or  frag¬ 
ments  of  lime-ftone,  and  of  many  fmaller  pieces  of  a  ftony  matter, 
^rm  concr^t‘on-  It  is  in  great  efteem  in  many  counties 
of  England  for  making  the  earthen  floors  of  barns,  and  other  fuch 
ufes. 

LAME,  in  the  manege.  A  horfc  is  faid  to  be  lame  of  an  ear 
(boiteux  del’oreille),  when  he  halts  upon  a  walk  or  trot,  and  keeps 
time  to  his  halting  with  the  motions  of  his  head.  Lame  of  the  bridle, 
denotes  the  fame  thing. 

LAMENESS,  in  furgery,  arifes  from  a  variety  of  caufes  ;  from 
native  deformity,  or  from  the  thigh  being  put  out  of  joint  in  the 
birth  ,  from  the  weaknefs  of  the  hips,  external  accidents,  &c.  A 
leg  or  a  thigh  too  long  or  too  fhort,  occafioned  by  violence  in  bring- 
mg  an  infant  into  the  world,  will  make  it  halt  all  the  days  of  it’s 
life,  if  an  attempt  be  not  made  in  proper  time  towards  a  cure. 

When  the  leg,  merely  by  a  contraction  or  rigidity  of  the  mufcles 
which  ferve  to  put  it  in  motion,  fhrinks  to  fuch  a  degree  that  it 
cannot  be  moved  without  halting ;  the  remedy  is,  to  employ  emol¬ 
lient  fomentations,  together  with  refolutive  fpirits,  mollifying  baths 
pumping  with  mineral  waters,  and  to  wear  a  (hoe  with  a  leaden 
foal,  of  a  weight  proportioned  to  the  contra&ion  of  the  limb. 

A  weaknefs  of  the  hips,  which  occafions  a  lamenefs  on  both  fides, 
is  frequently  owing  to  nurfes,  who  put  children  to  walk  without  af- 
liftance,  before  their  parts  have  acquired  fufficient  ftremuh  and  firm- 
ne.s  to  fuftain  the  weight  of  their  body.  In  this  cafe,  a  girdle  round 
the  waift  and  belly,  and  well  braced  at  the  hips,  will  give  ftrength 
in  walking,  by  fortifying  the  loins.  They  ought  alfo  to  be  bathed 
leveral  times  a  day  for  fome  months  with  aftringent  decottions. 

A  chirurgical  treatife  cn  lamenefs  is  much  wanted ;  no  perfon 
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having  as  vet  inquired  into  the  various  caufes,  and  the  proper  reme¬ 
dies  adapted  to  them,  in  cafes  of  lamenefs. 

L  AMENTATIONS,  a  canonical  book  of  the  Old  Teftament, 
written  by  the  prophet  Jeremiah.  The  two  firft  chapters  of  this 
book  are  employed  in  deferibing  the  calamities  of  the  fiege  of  Jeru- 
falem.  I n  the  third,  the  author  deplores  the  perfections  he  himfelf 
had  fuffered.  The  fourth  turns  upon  the  defolation  of  the  city  and 
temple,  and  the  misfortunes  of  Zedekiah.  The  fifth  chapter  is  a 
prayer  for  the  Jews  in  their  difperfion  and  captivity  ;  and  at  the  end 
of  all,  he  fpeaks  of  the  cruelty  of  the  Edomites,  who  had  infulted 
Jerufalem  in  her  mifery.  The  four  firft  chapters  of  the  Lamentations 
are  an  abecedary,  every  verfe  or  couplet  beginning  with  one  of  the 
letters  of  the  Hebrew  alphabet,  in  the  alphabetical  order.  The 
fubjectis  of  the  moft  moving  kind,  and  the  ftyle  throughout  lively, 
pathetic,  and  affeifting  :  “  Didwc  ever  find,  fays  Dr.  South,  forrow 
flowing  forth  in  fuch  a  natural  prevailing  pathos,  as  in  the  Lament  ac¬ 
tions  of  Jeremy  ?  One  would  think  that  every  letter  was  written 
with  a  tear  ;  that  every  word  was  the  noife  of  a  breaking  heart  ; 
that  the  author  was  a  man  compared  of  forrows,  difeiplined  to  grief 
from  his  infancy  ;  one  who  never  breathed  but  in  fighs,  nor  fpoke 
but  in  a  groan.”  Grotius  exprefles  himfelf  in  the  fame  manner. 

LAMINAE,  in  phyfiology-,  the  thin  plates  whereof  many  fub- 
ftances  conlift. 

LAMMAS- DAY,  the  firft  of  Auguft  ;  fo  called,  according  to 
fome,  becaufe  lambs  then  grow  out  of  feafon,  as  being  too  big. 
This  day  is  celebrated  by  the  Romifli  church  in  memory  of  St. 
Peter’s  imprifonment. 

LAMP,  A afs.7ra;,  a  fort  of  luminary,  confiding  of  oil  difpofed 
with  a  wick  in  a  proper  vclTel  for  burning.  See  Lens. 

Du  St.  Clair  has,  in  the  Philofophical  Tranfaftions,  given  the 
defeription  of  an  improvement  upon  the  common  lamp,  by  hydro- 
ftaties.  Thus,  let  a  lamp  be  made  two  or  three  inches  deep,  with 
a  pipe  coming  from  the  bottom  almoft  as  high  as  the  top  of  the 
velfel ;  let  it  be  filled  fo  high  with  water,  as  to  cover  the  hole  of 
the  pipe  at  the  bottom,  to  the'end  that  the  oil  may  not  get  in  at 
the  pipe,  and  fo  be  loft.  Then  let  the  oil  be  poured  in,  fo  as  to 
fill  the  vefiel  almoft  brim  full,  which  muft  have  a  cover,  pierced 
with  as  many  holes  as  there  are  wicks  defigned.  When  the  veflel 
is  thus  filled,  and  the  wicks  are  lighted,  if  water  falls  in  by  drops 
at  the  pipes,  it  will  always  keep  the  oil  at  the  fame  height,  orvery 
near  ;  the  weight  of  the  water  being  to  that  of  the  oil  as  20 to  19, 
which  in  two'or  three  inches  makes  no  great  difference.  If  the 
water  runs-fafter  than  the  oil  waftes,  it  will  only  run  over  at  the 
top  of  the  pipe,  and  what  does  not  run  over  will  come  under  the 
oil,  and  keep  it  at  the  fame  height. 

By  17  Geo.  II.  cap.  29.  a  convenient  number  of  glafs  lamps  fhall 
be  put  in  fuch  places  of  the  city  of  London,  as  the  mayor,  aider- 
men,  and  commonalty,  fhall  think  fit ;  to  be  kept  lighted  and 
burning  from  fun-fet  to  fun-rifing  throughout  the  year ;  and  rates 
fhall  be  made  not  exceeding  6 d.  in  the  pound,  nor  above  50J.  a 
year  on  anv  one  perfon,  for  defraying  the  charges  of  them.  Every 
alderman,-  with  confent  of  his  deputy  and  common  council,  may 
contrail  yearly  for  the  fetting  up  lamps,  and  their  lighting,  trimming, 
&c.  and  perfons  malicioufiy  breaking  down,  or  extinguifhing  any 
la?np,  fhall  forfeit  40^.  for  the  firft  offence,  50J.  for  the  fecond,  and 
3/.  for  the  third,  leviable  by  juftices,  or  to  be  fent  to  the  houfe  of 
correilion.  None  but  Britifh  oil  is  to  be  ufed  for  lamps  in  private 
houfes,  under  penalty  of  40*. 

LAMPERNj  in  ichthyology,  a  fpccies  of  fmall  river-fifh,  of  a 
brownifh  or  bluifh  black  upon  the  back,  and  a  fine  filver  white  on 
the  belly  ;  it's  mouth  is  circular  or  elliptic,  and  furnifhed  with  fix 
or  feven  teeth,  and  over  thefe  a  fmall  femicircular  bone  ;  in  the 
middle  of  the  head  it  has  a  hollow  or  fmall  tube,  like  the  whale  $ 
the  ufe  of  this  is,  to  admit  the  water  and  air,  while  the  mouth  is 
applied  clofe  to  the  rocks;  it’s  gills  are  feven  holes  on  each  fide, 
and  it  has  two  fins  on  the  back. 

No  lamperns  are  to  be  taken  in  the  rivers  Thames  and  Medway, 
except  from  Auguft  24  to  March  30.  3c Geo.  II.  cap.  zf. 

LAMPREY,  lampetra ,  d  lambendo  petras,  becaufe  this  fpecies  is 
fuppofed  to  lick  the  rocks,  belongs,  in  the  Artedian  and  Linnaean 
fyftemS,  to  the  genus  of  petromyzon.  The  diftinguifhing  cha- 
radlers  of  the  common  lamprey,  or  petromyzon  marinus  of  Linnaeus, 
arc  thefe  :  it’s  back  is  of  a  blackilh  hue,  with  fome  angular  whitifh 
fpots  ;  the  fkin  is  tough,  but  much  thinner  than  that  of  the  eel  ; 
it’s  mouth  is  rounded,  and  it  lays  fo  faft  hold  of  rocks,  or  wood, 
with  this,  that  it  feems  to  fuck  them,  and  ftieks  fo  firmly,  as  not  to 
be  eafily  removed  ;  it  can,  however,  contrail  this  mouth  lengthwife, 
and  fhut  it  at  pleafure  ;  it  has  a  white  foot  in  the  middle  of  it’s 
forehead,  between  the  eyes,  and  before  that  a  hole,  furrounded  with 
a  thin  membrane,  by  which  it  admits  the  water  and  air,  while  it’s 
mouth  lies  clofely  on  the  rock  ;  the  gills  are  placed  wuthin  leven 
round  holes  on  each  fide,  and  the  edge  of  it’s  mouth  is  furrounded 
with  a  range  of  fhort  fibrillae,  which  have  by  fome  been  miftaken 
for  teeth  ;  but  are  really  of  no  other  ufe  than  to  affix  it’s  mouth  the 
more  firmly  ;  it’s  teetli  are  placed  within  it’s  mouth,  and  there  are 
twenty  rows  of  them,  the  inner  ones  being  the  larger  ;  thefe  are 
difpofed  in  rows  from  the  center  toward  the  circumference,  and  are 
five,  fix,  or  feven  in  a  row.  See  Plate  59 ,fig- 

Ir  is  a  fifti  that  equally  lives  in  fait  and  irefh  w'ater.  The  beft 
feafon  for  lampreys  is  in  the  months  of  March,  April,  and  May, 
becaufe  they  are  inoft  firm  when  they  firft  leave  the  lalt-water,  and 
become  wafted  and  flabby  at  the  approach  of  hot  weather  ;  they 
are  found  in  feveral  of  our  rivers,  but  the  Severn  is  the  moft  noted 
for  them.  They  are  fometimes  found  fo  large  as  to  weigh  four  or 
five  pounds. 

I  he  lefler  lamprey,  ox  petromyzon  fluviatilis  of  Linnaeus,  fometimes 
grows  to  the  length  of  ten  inches.  On  the  upper  part  of  it’s  mouth 
is  a  large  bifurcated  tooth :  on  each  fide  are  three  rows  of  very  fmall 
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ones;  on  the  lower  part  are  feven  teeth,  the  exterior  of  which  on 
each  fide  is  the  largeft ;  the  irides  are  yellow.  They  are  found  in 
the  Thames,  Severn,  and  Dee,  and  fold  to  the  Dutch  as  bait 
for  their  cod-fifhery :  above  450,000  have  been  fold  in  a  feal'on  at 
40  s.  per  thoufand. 

LANCARIM Jpring,  a  medicated  water  of  Glamorganfhire.  It 
has  it’s  name  from  a  town  near  which  it  rifes,  and  has  been 
very  long  famous  in  the  place  for  the  cure  of  the  king’s  evil.  The 
body  of  water  is  about  an  ell  broad,  and  runs  between  two  hills  co¬ 
vered  with  wood.  About  twelve  yards  from  this  fpring  the  rill  falls 
from  a  rock  of  about  eight  or  nine  feet  high,  with  a  confiderable 
noife.  The  fpring  is  very  clear,  and  rifes  out  of  pure  white  marl. 
The  cures  that  have  been  performed  feem  to  be  proofs  of  a  real 
power  in  the  water  ;  but  there  is  fome  queftion,  whether  the  water, 
or  it’s  motion  and  coldnefs,  does  the^ood  ;  for  the  people,  who 
come  for  relief,  always  drink  of  the  fpring,  and  bathe  the  part 
afterwards  in  the  fall  below. 

LANCH,  in  fea  language,  a  peculiar  kind  of  long- boat,  em¬ 
ployed  by  {hips  in  the  Mediterranean  fea.  It  is  longer,  lower,  and 
more  flat-bottomed  than  the  long-boat,  and,  though  lei's  fit  for  fail¬ 
ing,  better  adapted  for  approaching  a  flat  fhore.  It  is  alfo,  by  it’s 
conftrudlion,  fitter  to  under-run  the  cable  than  the  long-boat,  which 
adapts  it  to  the  harbours  of  the  Levant  fea,  where  the  cables  of  dif¬ 
ferent  (hips  are  fallened  acrofs  each  other. 

LAND,  in  a  general  fenfe.  See  Earth,  Soil,  &c. 

Dr.  Davenant,  from  a  fcheme  of  Mr.  King,  flares  the  quantity  of 
land  in  England  and  Wales  to  be  thirty-nine  millions  of  acres  ; 
which,  reckoning  the  number  of  inhabitants,  as  he  does,  to  be 
5,500,000,  will  at  an  average  b cjl  acres  per  head.  See  Acre,  and 
Expectation  of  life.  v 

Land,  in  a  limited  fenfe,  denotes  arable  ground.  See  the  ar¬ 
ticles  Earth,  Soil,  Husbandry. 

It  is  alfo  ufed  for  meadow-ground,  pafture,  wood,  commons,  &c. 
See  the  articles  Meadow,  Pasture,  &c. 

There  are  various  methods  of  improving  lands,  as,  1.  By  inclof¬ 
ing  and  dividing  the  fame  into  feveral  fields,  for  pafture  or  tillage, 
which  is  one  of  the  principal  ways  of  improvement ;  firft,  by  afeer- 
taining  to  every  man  his  juft  property,  and  thereby  preventing  a 
number  of  trefpaffes  and  injuries,  that  lands  in  general  are  fubjedted 
to,  befide  the  difadvantage  of  being  obliged  to  keep  the  fame  feafons 
with  the  other  people  who  have  land  in  the  fame  field  ;  fo  that  the 
lowing,  fallowing,  and  tilling  the  ground,  muft  be  equally  per¬ 
formed  by  all  the  L/7</-holders  ;  and,  when  there  happens  a  llothful 
negligent  perfon,  who  has  land  intermixed  with  that  of  others,  it  is 
one  of  the  greateft  nuifances  imaginable.  Secondly,  it  being  of  it- 
felf  a  very  great  improvement:  for,  where  landh  properly  inclofed, 
and  the  hedge-rows  planted  with  timber  trees,  &c.  it  preferves  the 
land  warm,  and  defends  and  fhelters  it  from  the  violent  cold  nipping 
winds,  which  in  fevere  winters  deftroy  much  of  the  corn,  pull'e,  or 
whatever  grows  on  the 'open  field,  or  champain  grounds.  And 
where  it  is  laid  down  for  pafture,  it  yields  much  more  grafs  than 
the  open  fields,  and  the  grafs  will  begin  to  grow  much  fooner  in 
the  fpring.  The  hedges  and  trees  alfo  afford  fhelter  for  the  cattle 
from  the  cold  winds  in  winter  ;  as  alfo  fhade  for  them  in  the  great 
heats  offummer.  And  thefe  hedges  afford  the  farmer  plenty  of  fuel, 
as  alfo  plough-bote,  cart-bote,  & c.  and,  where  they  are  carefully 
planted  and  preferved,  furnifh  him  with  timber,  and  malt  for  his 
l'wine  :  or,  where  the  hedge-rows  are  planted  with  fruit-trees,  there 
will  be  a  fupply  of  fruit  for  cyder,  perry,  &c.  which,  in  molt  parts 
of  England,  are  of  no  fmall  advantage  to  the  hulbandman. 

By  this  method  of  inclofing,  there  is  alfo  much  more  employ¬ 
ment  for  the  poor,  and  is  therefore  a  good  remedy  againft  beggary  ; 
for  in  thofe  open  countries,  where  there  are  great  downs,  commons, 
heaths,  and  waftes,  there  is  nothing  but  poverty  and  idlenefs  to  be 
feen  amongft  the  generality  of  their  inhabitants.  It,  is  very  ob- 
fervable  of  late  years,  how  much  advantage  the  inclofing  of  the 
lands  in  Worcefterftiire,  and  fome  other  counties  at  a  diftance  from 
London,  has  been  to  the  inhabitants ;  for,  before  this  method  was 
introduced  amongft  them,  the  lands,  for  the  moft  part,  lay  in  com¬ 
mons,  &c.  upon  which  the  poorer  fort  of  people  built  themfelves  cot¬ 
tages  with  mud  walls,  where  they  contented  themfelves  wfith  a  cow  or 
two,  and  fome  fwine :  and  thofe  of  them  who  were  more  induf- 
trious  than  the  reft,  travelled  to  the  neighbourhood  of  London  every 
fpring,  where  they  w'ere  employed  in  the  gardens  and  fields  for  the 
fummer  feafon  ;  and  in  autumn  they  returned  to  their  native  coun- 
*  ties,  w’here  they  lived  in  winter  upon  what  money  they  had  faved  in 
fummer.  But,  fince  they  have  converted  their  waftes  and  commons 
into  inclofures,  there  are  but  few  of  the  inhabitants  of  thofe  counties 
who  come  to  London  for  work,  in  comparifon  to  the  numbers 
that  formerly  came;  fo  that  moil  of  the  labourers  who  come  to 
London  for  employment,  are  either  Welfh,  or  inhabitants  offomedif- 
tant  counties,  where  this  improvement  hath  not  yet  been  introduced. 

The  advantages  of  inclofing  land  are  now'  fo  generally  known, 
that  there  is  no  occafion  for  us  to  enumerate  them  here  ;  fince  the 
improvements  which  have  been  made  of  late  years,  in  feveral  parts 
of  England,  and  the  increafe  of  rent,  that  is  every-where  made  by 
thofe  that  inclofe,  are  fufficient  arguments  to  enforce  the  practice, 
and  render  it  general ;  more  efpecially  in  the  north,  where  it  is  much 
negledted ;  becaufe  it  would  greatly  fhelter  the  lands,  and  render 
them  much  warmer  than  they  now'  are. 

In  inclofing  of  land,  there  ftiould  be  regard  had  to  the  nature  of 
the  foil,  and  what  it  is  intended  for ;  becaufe  corn  land  ftiould  not 
be  divided  into  fmall  parcels ;  for,  befides  the  lofs  of  ground  in 
hedges,  &c.  the  corn  feldom  thrives  fo  well  in  fmall  inclofures,  as 
in  more  open  fields ;  efpecially  w here  the  trees  are  large  in  the 
hedge-rows.  The  grafs  alfo  in  pafturcs  is  not  fo  fw'ect  near  hedges, 
or  under  the  drip  of  trees,  as  in  open  expofures ;  fo  that  where  the 
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inclofures  are  made  too  fmall,  or  the  land  is  overplanted  with  trees 
the  herbage  will  not  be  near  fo  good,  nor  in  fo  great  plenty,  as  in 
larger  fields  ;  therefore,  before  a  perfon  begins  to  inclofe,  he  Ihouid 
well  confider  how  he  may  do  it  to  the  greateft  advantage:  as,  for 
inftance,  it  is  always  neceffary  to  have  fome  fmaller  enclofures  near 
the  habitation,  for  the  fhelter  of  cattle,  and  the  conveniency  of  ftiifc- 
ing  them  from  one  field  to  another,  as  the  feafon  of  the  year  mav 
require  ;  and  hereby  the  habitation, barns,  ftables  and  outhoufes,  wifi 
be  better  defended  from  ftrong  winds,  which  often  do  great  damage 
to  thofe  that  are  expofed  to  their  fury.  Thefe  fmall  inclofures  may 
be  oi  feveral  dimenlions  ;  fome  of  them  three,  four,  fix,  or  eight 
acres  in  extent ;  but  the  larger  divifions  for  corn  fhould  not  contain 
lefs  than  tw'enty  or  thirty  acres,  or  more,  according  to  the  fize  of 
the  farm. 

.  ^  ^e  ^fhal  method  of  inclofing  land  is,  with  a  ditch  and  bank  fet 
w'lth  quick.  But  in  marfti  land,  where  there  is  plenty  of  water,  they 
content  themfelves  with  only  a  ditch,  by  the  fides  of  which  they 
ufually  plant  fallows  or  poplars,  which,  beingquick  of growth,  in  a 
few  years,  afford  fhade  to  the  cattle  ;  and  when  they  are  lopped,  pro¬ 
duce  a  confiderable  profit  to  their  owners.  See  Fence. 

2.  I  he  draining  of  land  is  alfo  another  great  improvement  to  it ; 
for  though  paltures  and  meadow's,  which  are  capable  of  being  over¬ 
flowed,  produce  a  greater  quantity  of  herbage  than  dry  land;  yet, 
where  the  wet  lies  too  long  upon  the  ground,  the  grafs  will  be  four, 
and  extremely  coarie  ;  and  where  care  is  not  taken  in  time  to  drain 
\h\sland,  it  will  produce  little  grafs,  and  foon  be  over-run  withrufhes 
and  flags,  fo  as. to  be  of  fmall  value.  See  Bog  and  Fen. 

As  the  draining  of  cold  wet  lands  is  a  great  improvement  to  them, 
fo  the  floating  or  watering  of  dry  loofe  lands  is  not  a  lefs  advantage 
to  them.  I  his  may  be  eafily  effedted  where  there  are  rivers,  ot 
refervoirs  of  water,  which  are  fituated  above  the  level  of  the  ground 
defigned  to  be  floated,  by  under-ground  drains,  through  which  the 
water  may  be  conveyed  at  proper  feafons,  and  let  upon  the  ground  ; 
in  order  to  this,  there  muft  be  good  fluices  made  at  the  heads  of  the 
drains,  fo  that  the  water  may  never  get  out,  but  at  fuch  times  as  is 
required  ;  for  if  this  be  not  taken  care  of,  the  water,  inftead  of  im¬ 
proving  the  land,  will  greatly  damage  it. 

B,ut  where  the  land  lies  fo  high,  as  that  there  is  no  wafer  in  the 
neighbourhood,  lying  above  it’s  level,  it  will  be  more  expenfive ; 
becaufe,  in  fuch  cafe,  the  water  muft  be  railed  by  machines  from 
refervoirs  or  ftreams  which  lie  below'  it.  Fhe  moft  common  en¬ 
gine  for  this  purpofe  is  the  Perfian  wheel.  See  the  article  Persian 
Wheel,  in  the  Syftem  of  Hydraulics. 

Yet  notwithftanding  the  expence  of  railing  the  water,  it  has  been 
found  very  advantageous,  in  many  parts  of  England,  to  drown  the 
lands  ,-  for  the  profit  has  many  times  more  than  doubled  the  charge. 

I  he  time  for  drowning  of  land  is  ufually  from  November  to  the 
end  of  April :  but  though  this  is  the  general  pradtice,  vet  for  many 
reafons  it  is  not  to  be  approved  of:  the  firft  is,  that  by  the  water 
lying  continually  on  the  ground  in  the  winter,  the  roots  of  the  finer 
forts  of  grafs  are  rotted  and  deftroyed  ;  and  by  letting  on  of  the 
water  at  the  feafon  w'hen  the  feeds  of  docks,  and  other  bad  weeds, 
which  commonly  grow  by  river-fides,  are  falling,  thefe  feeds  are  car-  - 
ried  upon  the  land,  where  they  remain  and  grow,  and  fill  the  ground 
with  bad  weeds;  which  is  commonly  the  cafe  with  moft  of  the 
water  meadows  in  England,  the  grafs  in  general  being  deftroyed  ;  fo 
that  rufhes,  docks,  and  other  trumpery  make  up  the  burden  of  thefe 
lands;  but  if  thefe  meadows  were  judicieully  managed,  and  never 
floated  till  March  or  April,  the  quantity  of  fweet  good  grafs  would 
be  thereby  greatly  increafed,  and  the  beautiful  verdure  of  the  mea¬ 
dows  prelerved  :  but  there  is  little  hope  of  convincing  thofe  per- 
fons  by  arguments,  wff.o  are  fo  much  wedded  to  their  own  prejudices, 
as  to  fit ut  their  eyes  and  ears  againft  experiments  or  reafon.  Where 
the  land  is  very  hot  and  dry,  and  it  lieth  convenient  to  be  watered  at 
a  fmall  expence,  it  ftiould  be  repeated  every  week  in  dry  hot  wea¬ 
ther,  which  will  prove  a  great  advantage  to  the  land.  But,  when¬ 
ever  this  is  done,  there  fhould  no  cattle  be  admitted  while  it  is  wet ; 
for  they  will  poach,  and  fpoil  the  turf. 

3.  Another  great  improvement  of  land  is  by  burning  of  it ;  which,  * 
for  four,  heathy,  and  rulhy  land,  be  it  either’hot  or  cold,  wet  or  dry, 

is  a  very  great  improvement :  fo  that  fuch  lands  will,  in  two  or  three 
years  after  burning,  yield  more,  exclufive  of  the  charges,  than  the 
inheritance  was  worth  before:  but  this  is  not  to  be  pradtifed  on 
rich  fertile  land;  for  as  the  fire  deftroys  the  acid  juice,  w’hich  occa- 
fions  fterility  in  the  poor  land,  fo  it  will  in  like  manner  confume 
the  good  juices  of  the  richer  land,  and  thereby  impoverifti  it ;  fo  that 
it  hath  been  with  great  reafon  difufed  in  deep  rich  countries.  See 
Burning  of  land. 

4.  It  is  alfo  a  very  great  improvement,  where  land  is  overgrown 
with  broom,  furze,  &c.  toftub  them  up  by  the  roots  ;  and  when  they 
are  dry,  lay  them  on  heaps,  and  cover  them  with  the  parings  of 
the  earth,  and  burn  them,  and  fpreadthe  allies  over  the  ground.  By 
this  method  vaft  tradls  of  land,  which  at  prefent  produce  little  or 
nothing  to  their  owners,  might  be  made  good  at  a  fmall  expence, 
fo  as  to  become  good  eftates  to  the  proprietors. 

Land,  laying  the,  in  fea  language,  denotes  that  motion  of  a  fhip 
which  increafes  it’s  diftance  from  the  coaft,  fo  as  to  make  it  appear 
lower  and  fmaller ;  a  circumftance  arifing  from  the  intermediate 
convexity  of  the  fea.  This  is  ufed  in  contradiltindtion  to  raijing  the 
land,  which  is  produced  by  the  oppofite  motion  of  approach  towards 
it.  When  a  fhip  is  got  out  of  fight  of  land,  they  fay  the  landislaid. 

LAND-z/wrf ,  at  fea,  is  any  mountain,  rock,  fteeple,  windmill,  tree 
or  the  like  near  the  fea  fide,  which  ferve  to  direct  ftiips  palling  by 
how'  to  fleer,  fo  as  to  avoid  certain  dangers,  be  they  rocks,  {hoals, 
whirlpools,  &c. 

Land ,  Jetting  the,  is  obferving  by  the  compafs  how  it  bears. 

Land  Jhutin.  When  another  point  of  te</.hindsrs  the  fight  of 
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that  which  a  fhip  came  from,  then  they  fay  the  land  is  Jhut  in. 
Land-tb.  When  a  fhip  lies  fo  far  from  the  lhore,  that  fhe  can  but 
iult  ken  land,  then  fhe  is  faid  to  lie  land-to.  Land-turn,  is  a  wind 
that  blows  from  the  fhore  in  the  night,  at  certain  times,  in  molt  hot 
countries.  Head-land,  or  point  of  land,  is  that  which  lies  faither  out 
into  the  fea  than  the  reft.  See  Point,  Cape,  &c. 

Land-Cheap.  At  Malden,  in  Effex,  a  payment  is  ftill  made  of 
13^.  in  every  mark  of  the  purchafe-monev,  for  lands  and  houfes  fold 
in  that  town  ;  which  is  called  land-cheap. 

Land-Fall,  is  a  fea-term,  fignifying  to  fall  in  with  the  land,  or 
the  firft  land  difeovered  after  a  fea- voyage.  A  good  land-fall,  is  when 
a  fhip  makes  or  fees  the  land ,  as  fhe  expected  according  to  her 
reckoning.  The  contrary  is  called  a  bad  land-fall. 

Land-Gable,  an  ancient  term  for  a  taxor  rent,  iffued  out- of  a 
land  ;  anfwenng  to  what  we  now  call  ground-rent. 

Land-Locked  ;  a  fhip  is  faid  to  ride  land-locked,  when  fhe  is 
furrounded  with  land;  that  is,  is  at  anchor  at  aplace  where  there  is  no 
point  open  to  the  fea,  fo  that  fhe  is  fafe  from  the  violence  of  winds 
and  tides. 

Land-Tax  is  one  of  the  ufual  annual  taxes,  which  has  fuper- 
feded  all  the  former  methods  of  rating  either  property,  or  perfons  in 
refpeft  of  their  property,  whether  by  tenths,  fifteenths,  fubfidies  on 
land,  hydage  or  hidage,  feutage  or  efeutage,  or  talliage. 

In  1692,  a  new  alTeffment  or  valuation  of  eltates  was  made 
throughout  the  kingdom,  which,  though  by  no  means  a  perfe£l  one, 
had  this  effeft,  that  a  fupply  of  500,000 /.  was  equal  to  14.  in  the 
pound  of  the  value  of  the  eftates  given  in.  And,  according  to  this 
enhanced  valuation,  from  the  year  1693  to  the  prefent,  the  land- 
tax  has  continued  an  annual  charge  upon  the  fubjeft ;  above  half 
thp  time  at  4.1.  in  the  pound,  fometimes  at  35.  fometimes  at  is. 
twice,  viz.  in  1732  and  1733,  at  11.  but  without  any  total  inter- 
mifiion.  The  medium  has  been  34.  3 d.  in  the  pound,  being  equi¬ 
valent  to  twenty-three  ancient  fubfidies, and  amounting  annually  to 
more  than  a  million  and  a  half  of  money.  The  method  of  raifing 
it  is  by  charging  a  particular  fum  upon  each  county,  according  to 
the  valuation  of  1692  ;  and  this  fum  is  affeffed  and  raifed  upon  the 
perfonal  as  well  as  the  real  eftates  of  individuals,  by  commiflioners 
appointed  in  the  aft,  being  the  principal  land-holders  of  the  county, 
and  their  officers.  Every  perfon  having  an  annuity  or  penfion  out 
of  the  exchequer,  or  out  of  any  branch  of  the  revenue,  fhall  pay 
4s.  for  every  20 s.  excepting  falaries,  charged  upon  lands. 

Colleges  and  hofpitals  are  exempted,  with  the  buildings  within 
their  walls  or  limits.  The  land-tax  fhall  be  paid  by  the  tenant,  who 
fhall  deduft  it  out  of  his  rent.  Papifts and  nonjurors  fhall  pay  double. 

Land -waiter,  an  officerof  the  cuftom-houfe,  whofe  duty  is,  upon 
landing  any  merchandize,  to  examine,  tafte,  weigh,  meafure  them, 
&c.  and  to  take  an  account  thereof.  In  fome  ports,  they  alfo  exe¬ 
cute  the  office  of  a  coaft-waiter. 

LAN DED  intere/l,  a  term  oppofed  to  moneyed  intereft,  in  po¬ 
litical  affairs  ;  though  there  is  a  near  connexion  between  them ;  for, 
the  landed  interefl  is  affefted  by  foreign  trade,  which  mull  decline  in 
every  country  that,  1.  Lays  unequal  taxes,  in  general,  on  it’s  people. 
2.  That  cramps  it’s  commerce,  the  fountain  of  riches,  by  high 
duties,  and  impolitic  prohibitions.  3.  That  fuffers  many  mono¬ 
polies.  4.  That  oppreffes  it’s  people  by  prohibiting  the  impor¬ 
tation  of  viftuals,  under  the  pretence  of  railing  the  value  of  it’s  lands. 

5.  That  encourages  idlcnefs,  by  bad  laws  relating  to,  it’s  poor. 

6.  That  tempts  foreigners  to  carry  away  it’s  corn  for  lefs  than  it’s 
intrinfic  value.  7.  That  makes  the  obtaining  juftice  chargeable. 
8.  That  fuffers  a  heavy  national  debt,  contracted  in  time  of  war,  to 
remain  unpaid  in  time  of  peace. 

According  to  Dr.  Davenant,  the  whole  rental  of  England,  in 
1600,  did  not  exceed  fix  millions  per  annum,  and  the  price  of  land 
w'as  twelve  years  purchafe  :  in  1688  the  rental  was  fourteen  mil¬ 
lions,  and  the  price  ot  land  was  eighteen  years  purchafe  ;  fo  that, 
within  this  period  the  landed  interefl  rofe  from  72  to  252  millions  ; 
and  this  advance  was  owing  to  an  increafe  of  trade. 

The  Britannia  Languens,  p.  1 2,  fays,  if  there'  were  but  five  hun¬ 
dred  pounds  in  England,  an  ox  would  hardly  be  worth  a  penny  ; 
therefore  the  rent  muff  bear  in  proportion  to  the  riches.  This  ap¬ 
pears  by  Maitland’s  Hiftory  of  London ;  where  he  fays,  that,  in  the 
year  961,  land  fold  at  14.  per  acre.  The  reafon  that  land  then  bore 
fo  low  a  price,  was,  the  low  price  the  produce  fold  at,  for  he  fays, 
that,  in  the  year  1000,  an  ox  fold  for  2s.  6d.  a  cow  for  is.  a  fheep 
for  14.  and  a  hog  for  8 d. 

In  1445,  wheat  was  at  4*.  6d.  per  quarter;  in  1447,  at  8r.  in 
1448  at  bs.  8 d.  in  1449,  at  5s-  A  bullock,  in  1445,  was  5*.  a 
Iheep  2s.  5  \d:  a  hog,  14.  XX  \  d:  cloathing  for  a  year  at  the  fame 
period,  of  a  common  fervant  of  hufbandry,  3*.  jsfl.  of  a  chief  carter 
and  (hepherd,  44-.  of  a  bailiff  of  hulbandry,  54.  In  1512  the  mean 
price  of  wheat  in  Yorkthire  was  64.  2d,  the  price  of  malt  was  44. 
and  of  oats  24.  So  that  the  nominal  price  of  grain  at  this  time 
was  about  a  feventh  of  it’s  nominal  price  for  the  laft  twenty  years. 
I  he  price  ot  a  fat  ox  at  the  fame  time  and  in  the  fame  county  was 
134.  4 d.  of  a  lean  ox  84.  of  a  w’eather  14.  Sd.  of  a  calf  14.  8 d. 
ot  a  hog  24  :  fo  that  the  nominal  price;  of  meat  was  no  more  than 
about  a  fifteenth  of  it’s  prefent  price,  and  bore  the  fame  proportion 
to  the  price  of  corn  that  it  would  now  bear,  were  it  at  half  it’s 
prefent  price.  In  an  aft  of  parliament  of  the  25th  ofHenry  VIII. 
beef,  veal,  pork,  and  mutton,  arementionedas  the  food  of  the  poor, 
and  their  price  limited  to  about  a  halfpenny  a  pound.  Beef  and 
pork  in  particular  were  fold  in  London  at  2  ±  lb.  and  3  lb.  for  a 
penny  ;  at  the  fame  time  that  wheat  was  at  7 4.  and  84!  a  quarter, 
and  bore  the  fame  proportion  to  the  price  of  fleffi  as  it  would  bear 
now,  were  it  about  4/.  a  quarter.  In  1549,  wheat  was  in  London 
124.  per  quarter;  malt  104.  barley  94.  rye  64.  6d.  oats  44.  a 
middling^ox  il.  184.  a  weather  34.  butter  J  and  a  penny  a  pound  ; 
and  cheeic  a  halfpenny  a  pound.  This  could  be  only  owing  to  the 


little  foreign  trade  the  nation  had  at  thefe  refpeftive  periods,  and, 
confequently,  to  the  little  quantity  ofgold  and  111 ver  which  trade  had 
then  brought  in. 

But  if  it  fhould  be  allied,  what  is  the  reafon  that,  at  prefent,  all 
things  are  naturally  fo  much  advanced  in  price,  to  what  they  were  in 
thofe  days  ?  The  anfwer  is,  that  the  quanttties  of  gold  and  filver 
brought  to  Europe  lince  the  progrefs  made  by  the  Spaniards  and 
Portugueze  in  America,  have  made  thofe  metals  more  common,  and 
of  lefs  value  than  formerly,  fo  that  204.  will  hardly  purchafe  what 
14.  would  before  thedifeovery  of  the  Weft  Indies.  To  which  may 
be  added  the  great  increafe  of  our  national  debt  and  taxes,  together 
with  the  circulation  of  the  intereft  of  the  principal  money  of  the 
public  funds,  and  likewife  the  great  circulation  of  paper  credit  in 
trade,  occafioned  by  notes  and  bills,  which,  by  promoting  an  arti¬ 
ficial  circulation  of  property,  raife  the  price  of  commodities,  and 
give  the  appearance  of  wealth  to  the  nation;  though  they  are  really 
the  charafteriftics  of  a  declining  ftate. 

LANDGRAVE,  (from  the  German  land,  earth,  and '  graff,  or 
grave,  judge  or  count,)  a  denomination  applied  by  way  of  eminence 
to  thofe  fovereign  princes  of  the  empire  who  poffefs  by  inheritance 
certain  eftates  called  landgr aviates,  and  of  which  they  receive  the  in- 
veftiture  of  the  emperor.  There  are  four  princes  whohave  this  title* 
viz.  thofe  of  Thuringia,  Heftia,  Alface,  and  Leuchtenberg.  There 
are  alfo  other  landgraves  who  are  not  princes,  but  counts  of  the  em¬ 
pire.  See  Count. 

LANDSCHaPE,  Landscape,  or  Landskip,  in  drawing,  &c; 
See  the  Treatife  on  Drawing,  p.  739. 

LANE,  in  the  military  art,  is  ufed  tvhen  men  are  drawn  up  iri 
two  ranks  facing  one  another.  This  is  called  making  a  lane,  and  is 
generally  done  in  the  ftreets  through  which  a  great  perfon  is  topafs, 
as  a  mark  of  honour.  But  foldicrs  are  often  drawn  up  in  this  man¬ 
ner,  when  an  offender  is  to  run  the  gantlope.  See  Military  Exe¬ 
cution. 

LANGREL-SHOT,  is  a  fort  of  (hot  fometimes  ufed  at  fea, 
made  of  two  bars  of  iron,  with  a  joint,  or  fhackle,  in  the  middle  - 
by  which  means  it  can  be  fhortened,  and  fo  put  the  better  into  the 

gun;  and  at  each  end  there  is  a  half  bullet,  either  of  lead  or  iron. 

This  fliot,  when  difeharged,  flies  out  expanded,  and  fo  does 
more  execution  among  the  enemies’  rigging,  &c.  It  is  never  ufed 
in  royal  (hips,  but  very  often  by  privateers  and  merchantmen. 

LANGUAGE,  a  fet  of  words  wffiich  any  people  have  agreed  upon, 
W'hereby  to  communicate  their  thoughts  to  each  other. 

The  firft  principles  of  all  languages ,  F.  Buffier  obferves,  may  be 
reduced  to  expreffions,  fignifying,  firft,  the  fubjeft  fpoken  of  /  Se¬ 
condly,  the  thing  affirmed  of  it :  thirdly,  the  circumftances  of  the 
one  and  the  other.  But  as  each  language  has  it’s  particular  w-avs 
of  denoting  each  of  thefe,  a  language  is  only  to  be  looked  on  as  an 
affemblage  of  expreffions,  which  chance  or  caprice  has  eftablifhed 
among  certain  people  ;  juft  as  we  look  on  the  mode  ofdreffing,  &c. 
Ufage  and  cuftom  are  the  rule  of  a  language;  and  thefe  hold  their 
empire  independent  of  reafon,  or  any  other  caufe  :  nor  has  reafon 
any  thing  to  do  in  language,  unlefs  to  ftudy  or  teach  it,  fuch  as  it  is. 
Here  then  commences  grammar  ;  a  juft  plan  of  which  fuppofes  a 
language  already  introduced  by  ufe  ;  and  without  pfetending  to  alter 
or  amend  a  tittle,  only  furnifhes  refleftions,  called  rules,  towhich  the 
manners  of  fpeaking  ufed  in  that  language  may  be  reduced  ;  which 
affemblage  of  refleftions  is  what  we  call  the  grammar  of  that  language . 

It  is  chance  then  to  which  we  owe  ufage,  and  ufage  that  makes 
the  rules  and  meafures  of  language.  Ufage,  indeed,  is  fomewhat 
dubious,  and  may  be  divided  into  good  and  bad.  If  it  be  afked, 
wherein  the  difference  between  thefe  lies?  it  is  in  this  ;  that  the  one 
is  better  eftablifhed,  or  authorized  than  the  other :  and  if  it  be 
afked,  wherein  that  difference  of  authority  confifts  ;  it  isanfwered, 
that  in  dead  languages,  that  which  makes  the  good  ufage  is  the 
writings  of  the  beft  authors  in  that  language ;  and  ifit  be  farther  ques¬ 
tioned,  which  are  the  beft  ?  thofe  are  allowed  fuch,  who  w-rote 
when  the  ftate  was  in  it’s  greateft  glory.  Thus  the  age  of  Au- 
guftus,  being  the  molt  diftinguifhed  by  great  men,  who  then  flou- 
rifhed,  we  call  that  good  Latin  which  is  conformable  to  the  manners 
of  fpeaking  ufed  by  authors  who  wrote  within  fifty  years  before,  and 
fifty  after,  the  reign  of  that  emperor.  As  to  living  languages,  the 
good  ufage,  or  mode,  is  that  which  obtains  among  the  molt  emi¬ 
nent  perfons,  whether  as  to  quality  and  authority,  or  as  to  learning, 
and  the  reputation  of  writing  well. 

There  is  found  a  conftant  refcmblanc-e  between  the  genius  of 
each  people,  and  the  language  they  fpeak.  Thus  the  Greeks,  a  po¬ 
lite  but  voluptuous  people,  had  slanguage  perfectly  fuitable,  full  of 
delicacy  and  fweetnefs.  The  Romans,  who  feemed  only  born  to 
command,  had  a  language  noble,  nervous,  and  auguft  ;  and  their  de¬ 
fendants,  the  Italians,  are  funk  intofoftnefs  and  effeminacy,  which 
is  equally  perceptible  in  their  language,  as  in  their  manners.  The 
language  of  the  Spaniards  is  full  of  that  haughtinefs  which  conftitutes 
the  diitinguifhing  charafter  of  the  people.  The  French,  who  have 
a  world  of  vivacity,  have  a  language  that  runs  extremely  briflt  and 
lively.  And  the  Englifh,  who  are  naturally  blunt,  thoughtful,  and  of 
a  few  words,  have  a  language  exceeding  ffiort,  concife,  and  fenten- 
tious,  though  far  from  being  deficient  in  refpeft  of  copioufnefs'. 

Languages  are  divided  into,  1.  Original,  or  mother  tongues,  as  the 
Hebrew  and  Arabic  in  the  eafl ;  Kircher  adds  the  Cophtic  ;  the 
Teutonic  and  Sclavonic  in  the  weft.  And  Du  Jon  maintains  the 
Gothic  to  be  the  mother  of  the  Teutonic  tongues,  namely,  thofe 
fpoken  in  the  north  ;  and  fome  add  the  Bifcayan  or  Bas  Breton  as 
the  mother  tongue  of  the  Ccltas  or  Gauls. 

2.  Derivative  languages,  which  are  formed  out  of  a  mixture  of  fe- 
veral  others,  as  Latin,  French,  Englifh,  &c. 

Learned  ox  dead  languages  are  thofe  which  only  fubfift  in  books, 
and  which  mull  be  learned  by  the  rules  of  grammar,  as  the  Greek, 
Hebrew,  Syriac,  and  Chaldee. 


Living 


LANGUAGES. 


Living  languages  are  thofe  Oil  1  fpoken  in  fome  country  or  other, 
and  wh:ch  may  be  learned  by  converfation.  The  rrioft  popular 
amongthefe  are  the  French,  Italian,  Spanifh,  and  Englilh. 

Of  all  the  living  languages,  the  French  is  generally  allowed  to  he 
the  moft  clear,  and  fit  for  philofophical  and  critical  fubjects  ;  the 
challeft  and  moftreferved  in  it’s  diftion  ;  the  mod  judicious  and  fe- 
vere  in  it’s  ornaments.  Of  all  others,  the  Englilh  is  faid  to  be  the 
mod  honed,  open,  and  undefigning.  With  all  it’s  fublimity,  it  is 
gav  and  pleafant  on  occafion  ;  but  it’s  gaiety  is  dill  moderated  and 
redraincd  by  good  fenie  ;  it  hates  exceffive  ornaments ;  and,  for  the 
greater  fimplicity,  would  altnod  choofe,  as  fome  fay  of  the  French, 
to  go  naked;  it  never  drelfes  more  than  decorum  and  neeeffity 
require. 

The  Englifh  language  is  derived  from  fo  many  and  fuch  different 
fources,  that,  on  this  account,  it  is  deficient  in  regularity  and  ana¬ 
logy.  Yet  we  have  this  advantage  to  compenfate  the  defeat,  that 
■what  we  want  in  elegance,  we  gain  in  copioufnefs,  in  which  lad 
refpeft  few  languages  will  be  found  fuperior  to  our  own. 

Speech  is  a  privilege  peculiar  to  man,  and  he  is  likewife  furnifhed 
with  organs  proper  for  forming  an  articulate  voice  :  hence  it  is  eafy 
to  conceive  men  might  form  a  fettled  and  uniform  language,  by  only 
affixing  an  idea  to  a  word,  and  making  others  acquainted  with  it. 
And  it  is  alfo  eafy  to  conceive,  that  the  connection  betwixt  molt 
words  and  things  being  perfectly  arbitrary,  they  may  be  changed  at 
different  places,  at  different  times,  and  by  different  perfons.  And  it 
is  not  very  unlikely  that  variety  of  capacities  and  inclinations,  the 
different  occafions  people  have  to  expref's  themfelves,  different  turns 
of  imagination,  the  eafe  people  find  in  delivering  themfelves  rather 
oneway  than  another,  the  forgetting  old  words,  the  many  new  things 
met  with  requiring  new  names,  drangers  fettling  among  natives, 
&c.  it  is  not  unlikely  that  thefe  and  many  other  caufes  fhould  caufe 
An  alteration  in  living  languages. 

When  all  mankind  inhabited  the  fame  country,  and  kept  up  a 
commerce  with  each  other,  living  through  many  ages,  it  is  no  great 
wonder  that  the  common  language  was  continued  among  them, 
without  ahy  confiderable  alterations,  till  after  the  flood  ;  finceNoah 
himfelf  was  born  not  long  after  Adam’s  death,  and  a  great  many  an¬ 
tediluvians  living  in  Noah’s  time  might  have  converfed  with  Adam 
and  Eve  fome  hundred  years.  Since  all  the  world  was  then  deltroyed, 
except  Noah  and  his  family,  the  tongue  fpoken  by  this  patriarch 
muft  be  the  only  remaining  language ,  and  which  might  be  eafily 
handed  down  to  his  pofterity,  as  long  as  they  dwelt  in  the  fame 
country.  But  when,  before  their  parting,  they  attempted  to  build 
a  city  and  tower,  God  confounded  the  language,  infomuch  that,  not 
being  able  to  under ftand  each  other,  they  were  forced  to  feparate, 
and  leave  the  building  unfinifhed. 

Mithridates,  king  of  Pontus,  it  is  faid,  underftood  twenty-two 
languages,  which  was  the  number  of  different  people  over  whom  he 
commanded  ;  and  thofe  languages  he  knew  fo  well,  that  he  was  able 
to  harangue  each  ofhis  people  in  their  own  tongue.  It  was  a  faying 
of  Charles  the  fifth,  “  That  fo  many  languages  as  a  man  underftands, 
fo  many  times  he  is  man.”  Sultan  Soliman’s  interpreter  fpoke  per¬ 
fectly  well  feventeen  different  languages.  But  among  the  moderns, 
none  has  been  more  remarkable  in  this  way  than  Poftellus  ;  who, 
befides  a  perfect  knowledge  of  all  the  dead  languages,  was  fo  well  ac¬ 
quainted  with  the  living,  that  it  is  faid  he  could  have  made  the  tour 
of  the  globe,  without  the  ufeofan  interpreter. 

The  difference  and  affinity  of  feveral  languages,  may  be  feen  from 
that  famous  fentence  of  Habakkuk,  ii.  4.  But  the  juft  Jhall  live  by 
his  faith,  expreffed  in  thirty-three  languages,  or  feveral  tongues, 
which  are  here  fet  down  in  common  printing  letters. 

Hebrew <]  Ve-tzaddig,  be  emunatho  jichjch. 

Chaldee J  Vetzaddikaia  al  kuftiethon  jith  kaigemun. 

Syriac  j  Decana  min  himenuta  nacha. 

Arabic  j  Vaadili  minalaj  manj  jaccaij. 

Greeks  Ho  de  dikaios  ec  pifteoos  mou  zefetaij. 

Latin \  Juftus  autem  ex  fide  fua  vivet. 

Spanifh]  El jufto  en  fu  fe  bivira. 

Italian J  II  giufto  vivera  per  la  fua  fede. 

Portugal]  Oa  judo  em  fua  fei  vivara. 

French ]  Mais  le  jufte  vivra  de  fa  foi. 

Armenian j  Shedeck  mart  ecr  ferdoven  kapree. 

Perfian j  Raft  adem  eis  fifle  hodmigz,eratt. 

Georgian ]  Mortalee  katfeca  tavis  fumartlitta  darchebis. 

'Javan,  Mallay  ]  Ozany  betool  deah-pooniah  emaun  ollough  cubbool. 
Fuji- Indian,  Surat]  Neek  zaut  oousfkah  ema  uncoodawtah  haut. 
IVefl-Indian ,  New-England ]  Sampivenffeanuta  pifh  pomantum  kifke 
wunnamptamoouke. 

Hungarian j}  Azigar  ember  pedig  hit  altellel. 

Tranfdvanian ]  Affigas  emberpedig  itt  altel  el. 

Moldavian ]  Worn  kudireptate  kulege  alui  trayefti. 

Tartarian,  CefJackian ]  IIo  dikaios  athropos  metin  bifte  too  zee. 

High  German J  Dun  der  Gerechte  bebet  fines  glaubens. 

Bohemian ]  Geft  fprawedliwy  ziw  budzwifry. 

Sclavonian\  Pravedne  oot  vearea  zeove  boudet. 

Mufcovian,  Ruffian]  Prawidliwy  zejut prze  w-iare. 

Turkifh]  Sadick  adamonung  ich  tikat  eila  decillet. 

Lattoijh J  Taifus  per  wicra  fawo  girens. 

Polifh  |  Spraviedliwij  Z.  wiarij  fwey  bendzie  zil. 

Danifh]  Den  retferdige  fcal  leff  ve  aff  fin  tro. 

Swedijh J  Then  retferdiga  fcall  leff  ve  aff  fine  tro. 

Netherlandish]  De  rechtverdige  fal  uyt  den  Geloove  lcven. 

Jrijh J  Dee-yow  een  feerian  flawhaunus  le  creddiff. 

IFelJb  ]  Y  cyfiawn  a  fydd  by  w  trwy  fydd. 

Englifh]  But  the  juft  fhall  live  by  his  faith. 

In  the  year  1312,  pope  Clemqnt,  and  the  council  of  Vienne,  ap¬ 
pointed,  that  in  the  court  of  Rome,  and  in  the  univerfities  of  Paris, 
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Oxford,  Bologna,  and  Salamanca,  there  fhould  beinftituted  profef- 
fors  of  each  language,  who  fhould  have  falaries  from  the  refpective 
court’s,  for  promoting  the  ftudy  of  the  learned  languages.  The 
monks,  however,  vigoroufly  oppofed  thefpreading  of  thefe  ftudies  ; 
and  with  fo  much  fuccefs,  that  Erafmus  tells  us,  in  his  time,  Grace 
noJ)'e  fufpefl urn,  Hcbraice  prope  hareticum. 

Language  is  alfo  ufed,  in  the  order  of  Malta,  for  nation.'  The 
knights  of  Malta  are  divided  into  eight  languages:  three  whereof  are 
for  France  ;  viz.  the  language  of  Provence,  of  Auvergne,  and  of 
France;  two  for  Spain,  thofe  of  Caftile  and  Arragon  ;  the  other 
three  are  the  languages  of  Italy,  England,  and  Germany. 

LANGUED,  langue,  in  heraldry,  is  applied  to  fuch  animals 
whofe  tongues  appear  out  of  their  mouths  ;  being  of  a  colour  dif¬ 
ferent  from  that  of  the  body  of  the  animal. 

LANGUENTE,  in  the  Italian  mufic,  is  ufed  to  denote  a  lan- 
guifhing  and  foft  manner  of  finging. 

LANGUOR,  in  medicine,  fignifies  a  faintnefs,  of  relaxation  of 
the  members,  arifing  either  from  a  want  or  decay  of  fpirits,  through 
i ndigefl ion,  or  too  much  exercife ;  or  from  an  additional  weight  of 
fluids,  caufed  by  a  diminution  of  the  excretion  by  the  common  dif- 
charges. 

LANIGEROUS,  any  thing  that  bears  wool,  or  is  woolly. 

LANNAR,  or  Lanneret,  the  black-tailed  falcon,  with  oblong, 
black  and  white  fpots.  It  is  a  very  beautiful  bird,  about  the  fize  of 
a  common  crow7,  very  bold,  and  ufually  kept  for  the  diverfton  of 
hawking. 

LANNIERS,  or  Laniards,  in  a  fhip,  are  fmall  ropes  reeved 
into  the  dead-mens-eyesofall  the  fhrouds  and  chains.  Their  ufeis 
to  llacken,  or  fet  taught  the  fhrouds.  The  flays  alfo  of  all  themaftsare 
fet  taught  by  larmiers.  That  rope,  vrhich  faftens  the  ftopper  of  the 
halliards  to  them,  is  called  alfo  a  lannier:  and  the  term  is  generally 
applied  to  any  fhort  pieceof  cord  or  line,  faftened  to  feveral  machines 
in  a  fhip,  and  ferving  to  fecure  them  in  a  particular  place,  or  to 
manage  them  more  conveniently;  fuch  are  the  laniards  of  the  gun- 
ports,1  th laniard  of  the  buoy,  of  the  cat-hook,  & c. 

L ANT.  ER-LOO,  or  Loo,  a  game  at  cards,  played  feveral  ways, 
whereof  we  fhall  only  mention  two. 

1  he  firft  way  is  this  :  Lift  for  dealing,  and  the  beft  put  carries  it : 
as  many  may  play  as  the  cards  will  permit ;  five  being  dealt  to  each, 
and  then  turning  up  trump.  Now  if  three,  four,  five,  or  fix  play, 
they  may  lay  out  the  threes,  fours,  fives,  fixes,  and  fevens,  to  the  in¬ 
tent  they  may  not  be  quickly  hoed;  or,  if  they  would  have  the  loos 
come  faff  about,  then  they  are  to  play  with  the  whole  pack. 

Having  dealt,  fet  up  five  fcores,  or  chalks.  Then  afk  every  one, 
beginning  with  the  eldeft  in  hand,  whether  they  will  play,  or  pafs 
from  the  benefit  of  the  game ;  and  here  it  is  to  be  obferved,  that  the 
cards  have  the  fame  values  as  in  honours. 

Y ou  may  play  upon  every  card  what  fum  you  pleafe,  from  a  penny 
to  a  pound  ;  and  it  looed,  that  is,  win  never  a  trick,  you  muft  lay 
down  to  the  flock  fo  much  for  your  five  cards,  as  you  played  upon 
every  one  of  them.  Every  deal  rub  off  a  fcore,  and  for  every  trick 
you  win,  let  up  a  fcore,  till  the  firft  fcores  are  out ;  then  counting 

your  fcores,  or  the  n  umbers  of  the  tricks  you  have  won,  you  are  to 

takefrom  the  ftock  in  proportion  to  the  value.  Aflufh,orfivecards 
of  a  fuit,  looes  all  the  other  hands,  and  fweeps  the  board  ;  and  if  there 
be  two  flufhes,  the  eldeft  in  hand  hath  the  advantage:  the  knave  of 
clubs,  called paam,  has  this  privilege,  that  he  makes  a  fuit  with  any 
other  cards,  and  faves  theperfon  who  has  him  from  being  hoed. 

The  other  way  is  this :  The  dealer  lays  dow'n  fo  much  for  every 
card,  as  the  company  pleafe  to  play  for  ;  and  the  cards  being  dealt, 
all  muft  play  ;  if  any  be  looed,  they  muft  each  lay  down  fo  much  as 
the  cards  are  valued  at,  for  their  loo;  and  if  the  perfon  next  dealing 
be  looed,  he  muft  lay  down  double  the  faid  fum  ;  viz.  one  for  dealing^ 
and  the  other  for  his  loo.  In  cafe  of  a  loo,  the  gameftersare  afked* 
whether  they  will  play,  or  not ;  beginning  at  the  eldeft  hand ;  but  if 
there  is  no  loo,  they  muft  all  play  as  at  firlt ;  and  this  neceffitv  they 
juftly  call  force. 

It  there  be  never  a  loo,  the  money  may  be  divided  by  the  gamefters. 
according  to  the  number  of  their  tricks,  or  left  till  one  be  looed,  as' 
they  fhall  judge  proper. 

LANTERNS,/ftf/?  of,  in  China,  is  a  celebrated  feaft  held  on  the 
fifteenth  day  of  the  firft  month ;  and  is  fo  called  from  the  great  num¬ 
ber  of  lanterns  hung  out  of  the  houfes,  and  in  the  ftreets  ;  infomuch 
that  it  rather  appears  a  fit  of  madnefs,  than  of  feafting.  On  this  dav 
are  expofed  lanterns  of  all  prices,  whereof  fome  are  faid  to  coft  two 
thoufand  crowns.  Some  of  their  grandees  retrench  fomewhat  every 
day  out  of  their  table, out  of  their  drefs,  equipage,  &c.  to  appear  the 
more  magnificent  in  lanterns.  They  are  adorned  with  gilding, fculp- 
ture,  painting,  japanning,  &c.  and  as  to  their  fize,  it  is  extravagant ; 
fome  are  from  twenty-five  to  thirty  feet  diameter  ;  they  reprefent 
halls  and  chambers;  and  two  or  three  fuchmachines  together  would 
make  handfome  houfes ;  fo  that  in  China  they  are  able  to  eat,  lodge, 
receive  vilits,  have  balls,  and  adl  plays  in  a  lantern. 

Befides  thefe  enormous  lanterns,  there  is  a  multitude  of  other 
fmaller  :  thefe  ufually  confift  of  fix  faces  or  lights,  each  about  four 
feet  high,  and  one  and  a  half  broad,  framed  in  wood  finely  gilt  and 
adorned  ;  over  thefe  they  ftretch  a  fine  tranlparent  filk,  curioufly 
painted  with  flowers, trees, and  fometimes  human  figures:  thepaint- 
ing  is  very  extraordinary,  and  the  colours  extremely  bright ;  and 
when  the  torches  are  lighted,  they  appear  highly  beautiful  and  fur- 
prifing. 

Lantern,  in  architecture,  denotes  a  kind  of  little  dome  raifed 
over  a  large  one,  or  over  the  roof  of  a  building,  to  give  light,  and  to 
ferve  for  an  acroter  tofinifh  the  building.  It  is  alio  ufed  for  a  fmall 
cage  of  carpentry,  placed  over  the  ridge  of  a  corridor,  or  gallery, 
between  two  rows  of  fhops,  to  illuminate  them. 

Lantern -fijh,  is  of  the  feal-kind,  but  fmaller,  and  fmoother  to 
the  touch,  called  in  Latin  arnoglcffus. 

Lantern 
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Lantern-/^,  in  natural  hiftory,  a  very  lingular  kind  of  infedt, 
produced  in  the  Weft-Indies,  and  carrying  a  ftrong  light  with  it  in 
the  night.  The  ftrudlure  of  it’s  trunk  is  of  the  fame  kind  with  that 
of  the  cicada. 

LAOCOON,  a  celebrated  monument  of  Greek  fculpture,  which 
reprefents  Laocoon,  the  prieft  of  Apollo  and  Neptune,  and  his  two 
Ions,  with  two  hideous  ferpents  clinging  round  his  body,  gnawing  it, 
and  injecting  their  poifon  :  Virgil  has  given  us  the  following  defcrip- 
tion  of  the  fa£t ;  Serpens  amplexus  uterque 

Implicat  &  miferos  morju  dcpafcitur  art  us  : 

Corripiunt ,  Jpirifque  ligant  ingentibus,  &  jam 
Bis  medium  amplexit,  bis  collo  fquamea  circum 
Terga  dati,Juperant  capite,  &  cervicibus  altis. 

- — “  Their  deftin’d  way  they  take. 


And  to  Laocoon  and  his  children  make : 

And  firft  around  the  tender  boys  they  wind, 

Then  with  their  fharpen’d  fangs  their  limbs  and  bodies  grind. 
The  wretched  father,  turning  to  their  aid 
With  pious hafte,  but  vain,  they  next  invade; 

Twice  round  his  waift  their  winding  volumes  roll’d. 

And  twice  about  his  gafping  throat  they  fold.” 

See  Melmoth’s  Virgil,  p.  32. 

This  ftatue  exhibits  the  moft  aftonifhing  dignity  and  tranquillity 
of  mind  in  the  midft  of  the  moft  excruciating  torments :  Pliny  fays 
of  it,  that  it  is,  opus  omnibus,  pidlurce  iff  Jlatuaria  artis ,  preferendum, 
preferable  to  every  other  performance  in  painting  or  ftatuarv. 

LAPIDARY,  lapidarius ,  an  artificer,  who  cuts  precious  ftones. 

The  art  of  cutting  precious  ftones  is  very  ancient ;  but,  like  other 
arts,  it’s  original  was  very  imperfedL  The  French  havefucceeded 
in  it  the  beft:  and  the  lapidaries  of  Paris,  w  ho  have  been  a  corpora¬ 
tion  fince  the  year  1290,  have  carried  it,  efpecially  the  cutting  of 
diamonds  called  brilliants ,  to  a  very  great  perfection,  but  not  fupe- 
rior  to  that  of  the  Englifh. 

There  are  various  machines  ufed  in  the  cutting  of  precious  ftones, 
according  to  the  quality  of  the  matter  to  be  cut :  the  diamond,  which 
is  extremely  hard,  is  cut  and  formed  on  a  wheel  of  foft  fteel,  turned 
by  a  kind  of  mill,  with  diamond  duft  tempered  in  oil  of  olives  ;  and 
this  ferves  to  polifh  them  as  well  as  cut  them. 

Oriental  rubies,  fapphires,  and  topazes,  are  cut  and  formed  on  a 
copper  w'heel,  with  oil  of  olives,  and  diamond  duft  :  they  are  after¬ 
wards  polifhed  on  another  copper  wheel  with  tripoli  and  w^ater. 

Emeralds,  hyacinths,  amethyfts,  garnets,  agates,  and  other  ftones 
lefs  hard,  are  cut  on  a  leaden  wheel,  with  fmalt  and  water,  and  po¬ 
lifhed  on  a  tin  wheel  with  tripoli. 

Turquois,  of  the  old  and  new  rock,  lapis  girafol,  and  opal,  are 
cut  and  polifhed  on  a  wooden  wheel  with  tripoli. 

Lapidary  is  alfo  ufed  for  a  virtuofo  fkilled  in  the  nature,  kinds, 
Scc.of  precious  ftones ;  or  a  merchant  who  deals  in  them. 

LAPIS,  in  general,  is  ufed  to  denote  a  ftone  of  any  kind.  See 
Stone.  But,  befides  this,  it’s  moft  common  acceptation,  the  term 
lapis  is  applied  by  phyficians,  furgeons,  and  chemifts,  to  feveral 
other  fubftances,  as  well  as  different  kinds  of  ftone.  1.  Th &  lapis 
armenus,  an  ochre  of  copper,  of  a  deep  blue  colour,  is  a  violent  eme¬ 
tic,  the  dofe  being  from  five  to  ten  grains  :  it  is  one  of  the  fineft 
blues  that  nature  furnifhes  for  painting,  and  in  oil  makes  a  colour 
that  will  ftand  without  alteration,  almoft  as  w'ell  as  true  ultra-ma- 
.rine.  The  blue  ochre  of  the  fhops,  commonly  called  lapis  armenus, 
is  only  a  foft  and  friable  earth.  2.  Lapis  bezoardicus  fojjilis,  or  foftil 
bezoar,  is  only  the  rough  purple  geddes,  which  contains  in  it  a  fine 
earth,  faid  to  be  a  very  powerful  fudorific,  and  a  flight  aftringent. 
It  is  given  in  the  fmall-pox  and  meafles,and  againft  the  bites  of  ve¬ 
nomous  animals  :  the  ufual  dofe  being  from  five  grains  to  a  fcruple. 
3.  Lapis  Hibernicus ,  Irifh  Hate,  a  flate  ftrongly  impregnated  with 
alum,  and  often  containing  a  portion  of  vitriol ;  of  a  fofter  and  more 
friable  texture  than  any  of  the  other  ftones  of  that  clafs ;  of  a  dufkifh 
•olour,  and  remarkably  heavy.  It  is  given  in  powder  as  a  ftypticin 
all  kinds  of  hemorrhages,  with  fuccefs.  4.  Lapis  infernalis,  the 
lunar  cauftic,  a  preparation ufually  madefrom  an  evaporated  folution 
of  filver,  but  much  better  made  from  the  cryftal  of  filver,  in  the  fol¬ 
lowing  eafy  manner :  Put  the  cryftals  of  filver  into  a  clean  glafs  vef- 
fel,  fet  it  over  burning  charcoal,  and  let  the  cryftals  melt:  when  no 
more  fmoke  arifesfrom  the  melted  matter,  pour  it  out  of  the  glafs 
into  little  cylindrical  cavities,  formed  in  clay,  or  into  any  thing  elfe 
that  will  give  it  an  oblong  form.  As  foon  as  the  matter  is  cold, 
take  it  out  of  the  mould,  wrap  it  in  fome  warmed  paper,  and  dry  it 
thoroughly  in  it ;  then  wipe  the  furface,  and  put  it  into  a  clean  and 
dry  bottle,  and  cork  it  well  up.  It  will  keep  thus  many  years.  It 
is  a  very  powerrul  cauftic,  eating  away  the  fielh,  and  even  the  bones 
it  is  applied  to,  only  moiftenmg  the  end  of  it  firft.  c.  Lapis  rneli- 
tites  ot  the  ancients,  an  indurated  clay,  very  heavy,  of  a  pale- white 
colour,  with  a  faint  caft  of  greyiftmefs  in  it,  variegated  with  fpots, 
clouds,  and  veins  of  a  pale  yellow.  It  was  anciently  ufed  in  Egypl 
andEthiopia  ;  at  prefent  it  isoften  met  within  the  German  mines, 
and  in  the  beds  of  feveral  rivers,  both  in  France  and  Italy.  The 
ancients  efteemed  it  as  a  vulnerary  and  narcotic.  '  They  ground  it 
down  into  a  thick  liquor  with  water,  and  walhed  ulcer!  with  it. 
They  alfo  gave  it  internally  to  people  who  were  to  fuffer  operations 
in  iurgery,  m  order  to  pre  vent  their  feeling  the  pain.  At  prefent  it 
is  nttle  known  in  the  world,  and  is  ufed  for  no  better  purpofe  than 
that  of  marking  in  the  manner  of  chalk.  6.  Lapis  moroebthus  of 
the  ancients,  now  called  French  chalk,  is  much  of  the  fame  kind 
with  the  former  indurated  clay,  but  more  fun-  being  extremely 
denfe,  lmooth,  and  glolfy,  when  rubbed  :  the  ancients  had  it  as  well 
as  the  former  from  Egypt  and  Ethiopia,  but  the  worl^iTnow  fup- 
plied  with  it  from  b ranee,  where  it  is  in  great  abundance  :  the  an¬ 
cients  elteemed  it  an  aftringent  and  lithontriptic  :  they  alfo  ufed  a 
oollyrium  made  of  it,  in  ditorders  of  the  eyes  and  eye-lids  :  how¬ 


ever,  at  prefent  we  know  nothing  of  it,  but  that  it  feems  to  take 
fpots  out  of  clothes  better  than  fuller’s-earth,  and  that  it  marks  bet¬ 
ter  than  chalk.  7.  Lapis  nephriticus,  a  fpecies  of  Jasper.  It  is 
found  on  the  furface  of  the  earth,  and  in  the  beds  of  rivers  in  many 
.parts  of  America;  it  is  pretended  to  have  extraordinary  virtues  as  a 
diuretic,  and  to  exert  them  in  their  full  force  on  being  worn  exter¬ 
nally.  The  Indians  wear  it  alfo  as  a  gem  cut  into  various  forms, 
and  hung  to  their  lips.  8.  Lapis  felenites,  or  moon  ftone  ;  that  fpq. 
cies  of  the  felenites  ufed  in  medicine  is  the  common  thin,  pellucid, 
rhomboidal  kind.  This  is  a  beautiful  foftil,  perfectly  pure  from  any 
extraneous  mixtures,  of  a  regular  and  determinate  figure,  like  that 
of  the  cryftals  of  blue  vitriol :  it  is  of  various  fizes,  from  one  tenth 
of  an  inch  in  diameter,  to  fix  or  more  inches.  It  is  found  in  ftrata 
of  clay,  ufually  of  the  blue  tough  kind.  It  is  a  powerful  aftringent, 
and  is  of  great  effedt  in  diarrhoeas,  dyfenteries,  and  haemorrhages  of 
all  kinds.  It  is  not  much  knowm  in  the  lhops,  though  it  ftands  in 
moft  books  on  the  materia  medica.  9.  Lapis  fpecularis,  mufeovy 
talc,  or  ifinglafs,  a  fulfil  well  known  for  it’s  many  ufes,  though  the 
principal  of  thefe  are  not  of  the  medicinal  kind  :  it  is  one  of  the 
pureftand  fimpleft  of  the  natural  bodies,  and,  more  than  any  thing 
that  we  know,  refills  the  force  of  menftruums,  and  even  of  fire.  It 
is  compofed  of  a  multitude  of  extremely  thin  pellucid  and  beautiful 
plates,  or  flakes  of  great  extent,  each  ufually  making  the  whole  fur¬ 
face  of  the  mafs.  It  is  found  in  great  abundance  in  Mufeovy  and 
Perfia,  and  many  mountains  in  Germany.  There  are  fome^  who 
recommend  it  in  powder  for  epilepfies.  It  is  ufed  in  many  of  the 
arts  and  manufactures :  the  ancients  made  their  windows  of  it  in- 
ftead  of  glafs  :  at  prefent  our  miniature-painters  fometimes  ufe  it 
before  their  pictures,  inftead  of  glafs :  it  is  alfo  often  ufed  inftead-of 
horn  for  lanterns  ;  and  the  minute  bodies  intended  for  microfcopic 
obfervationsarepreferved  between  plates  of  it.  10.  Lapis  thy  it es  of 
Diofcorides,  is  an  elegant  and  beautiful  fubftanceof  the  nature  of 
thole  bodies  already  mentioned,  under  the  name  of  lapis  onelitites,  and 
lapis  moroebthus  :  the  ancients  ufed  it  in.diftemperatures  of  the  eyes, 
as  they  did  the  melitites.  The  article  Lapis  calaminaris,  ga- 
lactites,  HjEmatitis,  lazuli,  &c.  are  deferibed  under  their 
refpective  denominations  calaminaris,  Sic. 

Lapis  mcdicamentofus, or  the  medicinal  ftone,  is  a  compofition  of 
roch  alum,  litharge,  colcothar  of  vitriol,  Armenian  bole,  and  vine¬ 
gar,  boiled  to  the  confiftence  of  a  hard  ftone.  It  is  ufed  to  faften 
the  teeth,  preferve  the  gums,  heal  and  dry  up  ulcers  and  w'ounds  ; 
and  is  ufed  in  injections,  and  compofitions  for  fore  eyes. 

LAPSE,  denotes  a  patron’s  neglect  or  omilfion  to  prefent  to  a 
church  within  fix  months  after  it  becomes  vacant.  When,  after  a 
vacancy,  the  patron  does  not  prefent  in  fix  months,  the  ordinary  has 
the  next  fix  months  to  collate  to  the  benefice  ;  and  if  he  does  not 
prefent  within  that  time,  the  metropolitan  has  farther  fix  months  to 
do  it  in  ;  and  if  he  Ihould  fail  of  doing  it  in  his  time,  the  next  fix 
months  devolves  to  the  crown.  Ifthebilhop  fuffer  the  prefentation 
to  lapfe  to  the  metropolitan,  the  patron  alfo  has  the  fame  advantage 
if  he  prefents  before  the  archbilhop  has  filled  up  the  benefice  :  yet 
the  ordinary  cannot,  after  lapfe  to  the  metropolitan,  collate.his  own 
clerk  to  the  prejudice  of  the  archbilhop.  But  if  the  prefentation 
lapfes  to  the  king,  the  patron  lhall  never  recover  his  right,  till  the 
king  has  fatisfied  his  turn  by  prefentation  ;  for  nullum  tempus  occurrit 
regi. 

LAP-SIDED,  in  fea-language,  denotes  the  ftate  of  a  Ihip,  which 
is  built  in  fuch  a  manner  as  to  have  one  fide  heavier  than  the  other, 
and  confequently  to  retain  a  conftant  heel,  or  tendency  towards  the 
heavier  fide,  unlefs  when  Ihe  is  brought  upright  by  placing  a  greater 
quantity  of  the  cargo  or  ballaft  on  the  other  fide. 

LAPWING,  or  bajlard plover,  in  ornithology,  called  by  fome, 
in  Latin,  vanellus,  is  a  very  weft-known  bird,  about  the  fize  of  a 
pigeon,  and  has  a  beautiful  creft  upon  it’s  head.  It’s  legs  are  long 
and  red,  and  it  is  remarkable  for  running  fwdftly  :  the  female  is  ra¬ 
ther  lefs  than  the  male.  Were  the  lapwing  lefs  common,  it  would 
be  highly  efteemed  for  it’s  beauty.  It  is  very  frequent  in  our  fenny 
countries,  and  in  the  wet  places  of  moft  other  parts  of  Europe. 

LAR-BOARD,  the  left-hand  fide  of  a  fhip,  when  you  ftand  with 
your  face  towards  the  head. 

LARCENY,  in  law,  a  felonious  carrying  away  another  perfon’s 
goods  ;  and  this,  according  to  the  value  of  the  thing  ftolen,  is  either 
grand,  or  petit  larceny;  the  firft  being  Healing  effedts  above  the  value 
of  1  s.  and  the  laft  fuch  as  are  either  of  that  value,  or  under  it :  but 
where  tvro  perfons  together  fteal  goods  to  the.  value  of  only  13^.  it  is 
grand  larceny  in  both  ;  and  if  one  perfon  at  different  times  fteal  feve¬ 
ral  different  things  from  the  fame  perfon,  w-hich  amount  upon  the 
whole  to  above  12 d.  value,  they  may  be  joined  in  one  indictment, 
and  the  offender  found  guilty  of  grand  larceny ;  but  this  is  very  fel- 
dom  practifed  ;  on  the  contrary,  the  jury,  where  the  theft  appears  to 
be  the  firft  offence,  frequently  bring  in  their  verdict,  as  they  lawfully 
may,  that  the  things  are  not  above  sod.  value,  and  by  That  means 
reduce  the  offence  to  petit  larceny,  though  the  offender  may  perhaps 
be  indicted  for  ftealing  to  the  value  of  30  or  40*.  and  upwards. 

I  he  crime  of  grand  larceny  is  punifhable  with  death,  and  that  of 
petit  larceny,  only  with  the  corporal  punifhment  of  whipping,  &c. 

Larceny  has  been  alfo  divided  into  Ample  larceny,  by4 taking 
away  the  goods  of  another  ;  mixed,  or  complicated  larceny,  which 
has  a  further  degree  of  guilt,  as  in  cafes  of  robbery,  &c.  ;  private 
larceny,  where  the  felonious  taking  from  a  perfon  above  the  value  of 
12^.  is  felony  without  benefit  of  clergy,  if  it  be  only  laid  in  the  in¬ 
dictment  that  it  was  done  privately  and  fecretly  ;  and  laftly,  open 
larceny ,  or  fuch  as  iscommitted  with  the  party’s  knowledge,  as  where 
a  thief  fnatches  off  a  perfon’s  hat,  and  runs  away  with  it;  this  is 
w i thin  the  benefit  of  tire  clergy.  A  perfon  may  commit  larceny,  by 
taking  away  his  own  goods  in  the  hands  of  another  ;  as  where  the 
owner  delivers  goods  to  a  carrier,  or  any  other  perfon,  and  after¬ 
wards  fecretly  lteals  them,  with  an  intent  to  change  him  for  them. 
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If  a  perfon  employs  a  child  of  fix  or  fcven  years  of  age  to  take  goods, 
and  bring  them  to  him,  and  he  carries  them  away,  the  child  is  not 
guilty  of  this  crime  on  account  of  his  infancy,  but  it  is  larceny  in 
the  other. 

LARES,  certain  inferior  deities  among  the  ancient  Romans,  who 
were  the  guardians  of  houfes  ;  they  were  alfo  fometimes  taken  for 
'  the  guardians  of  ftreets  and  ways,  and  Tibullus  makes  them  the 
guardians  of  the  fields. 

Thefe  domefiic  deities  were  fometimes  reprefented  under  the 
figure  of  a  dog,  the  fymbol  of  fidelity  ;  becaufe  dogs  have  the  fame 
function  as  the  lares,  which  is  to  guard  the  houfe.  At  other  times 
their  images  were  covered  with  the  Ikin  of  a  dog,  and  had  the  figure 
of  that  domefiic  animal  Handing  by  them.  The  principal  facrifices 
to  the  lares ,  were  incenfe,  fruit,  and  a  hog. 

LARGE,  a  fea  term,  applied  to  the  wind,  when  it  crofles  the 
line  of  a  fhip’s  courfe  in  a  favourable  dire&ion,  particularly  on  the 
beam  or  quarter.  Thus,  if  a  (hip  fieer  well,  then  the  wind  in  any 
point  of  the  compafs  to  the  eafiw'ard  of  the  fouth  or  north,  may  be 
called  large ,  unlefs  w'hen  it  is  dire£Uy  call,  and  then  it  is  faid  to  be 
right  aft.  Sailing  Jarge  is,  therefore,  advancing  with  a  large  wind, 
fo  as  that  the  fheets  are  fiackened  and  flowing,  and  the  bow-lines 
intirely  difufed.  This  phrafe  is  generally  oppofed  to  failing  close- 
hauled. 

Large,  in  the  manege.  A  horfe  is  faid  to  go  large,  or  wide, 
when  he  gains  or  takes  in  more  ground  in  going  wider  from  the 
center  of  the  volt,  and  deferibing  a  greater  circumference.  To 
make  a  horfe  go  large,  you  muft  give  him  the  aid  of  your  inner  heel. 
See  Enlarge. 

LARGHETTO,  in  the  Italian  mufic,  fignifies  a  movement 
fomething'  flow,  yet  a  little  quicker  than  Largo. 

LARGO,  is  a  flow  movement,  one  degree  quicker  than  adajo, 
and  two  than  grave.  See  Time. 

LARK,  alauda,  in  the  Linnaean  fyflem  of  zoology,  a  diftindl 
genus  of  birds,  of  the  order  of  the  pajfieres :  the  charadfers  of  which 
are,  that  the  tongue,  which  is  bifid,  has  a  rim  or  margin  round  it, 
and  is  membranaceous  and  pointed  ;  the  beak  is  ftrait  and  pointed, 
and  bending  towards  the  point ;  the  maxilla:  equal  in  fize ;  and  the 
claw  of  the  hinder  toe  is  longer  than  any  of  the  other  toes  ;  the  toes 
are  alfo  divided  to  their  origin,  and  the  noftrils  are  covered  with  fea¬ 
thers  or  bridles. 

To  this  genus  belong,  1.  The  fky -lark,  with  the  long- winged 
feathers,  variegated  with  white  and  brown.  2.  The  tit-lark,  w  ith 
a  white  line  oyer  the  eyes.  3.  The  wood -lark,  with  the  wings  ob¬ 
liquely  variegated  with  white  4.  The  yellow-breafted  lark.  5. 
The  fnow-bird,  or  pied  chaffinch,  with  the  tail  feathers  black,  ex¬ 
cept  the  three  lateral  ones,  which  are  white. 

The  common  field,  or  jky-lark,  and  the  wood-lark,  are  the  only 
birds  that  fing  as  they  fly;  this-raifing  it’s  note  as  it  foars,  and  low¬ 
ering  it  till  it  quite  dies  away  as  it  deicends.  The  Jky-lark  will  often 
foar  to  fuch  a  height,  that  we  are  charmed  with  the  mufic  when  we 
lofe  fight  of  the  fongiter.  It  alfo  begins  it’s  fong  before  the  earlieft 
dawn.  It  continues  it’s  harmony  feveral  months,  beginning  early 
in  the  fpring,  on  pairing. 

The  colours  of  the  wood-lark  are  paler  than  thofe  of  the  Jky-lark, 
and  it’s  note  is  lefs  fonorous  and  lefs  varied,  though  not  lets  fweet. 
The  method  of  keeping  them  in  health  in  the  cage,  is  this:  there 
muft  be  two  pans  of  food,  the  one  containing  meat,  the  other  oat¬ 
meal  and  hempfeed.  A  very  good  food  is  the  following :  boil  an 
egg  very  hard,  to  which  add  the  crumb  of  a  halfpenny  loaf,  and  as 
much  hempfeed;  let  the  egg  be  chopped  very  fmall,  and  the  hemp- 
feed  bruifed  in  the  mortar  ;  when  thefe  are  mixed,  the  bread  is  to  be 
crumbled  in  among  the  reft,  and  the  whole  to  be  rolled  together  with 
a  common  rolling-pin,  and  kept  for  ufe.  • 

There  muft  be  fome  fine  fmall  gravel  ftrewed  at  the  bottom  of  the 
cage,  and  renewed  at  fartheft  once  in  a  week.  "1  his  will  prevent  the 
bird’s  feet  from  getting  hurt  by  being  clogged  with  the  dung  ;  and 
his  balking  in  this  will  keep  him  alfo  from  growing  loufy,  after 
which  few'  come  to  good.  X  here  muft  be  a  perch  in  the  cage,  and 
it  muft  either  be  lined  with  green  bays,  or  made  of  fine  matting, 
which  the  lark  is  very  fond  of. 

When  the  bird  is  firrt  taken,  fome  meat  muft  be  ftrewed  upon  the 
fand  in  the  bottom  of  the  cage  ;  for  the  bird  will  be  fometimes  almoft 
famifhed  before  he  finds  the  meat  in  the  pan. 

LARKSPUR,  or  Larks-heel,  delphinium,  in  botany,  a  genus 
of  the  polyandria  trigynia  clafs.  It’s  charadfers  are  thefe:  the  flower 
is  compofed  of  five  unequal  petals  ;  the  upper  petal,  extended  at  the 
hinder  part  into  a  tubular,  obtufe  tail ;  it  has  a  bifid  nedfarium,  litu- 
ated  in  the  center  of  the  petals,  and  many  fmall  ftamina,  with  three 
oval  germina,  which  become  fo  many  connedted  capfules,  each  hav¬ 
ing  one  cell,  filled  with  angular  feeds. 

They  are  to  be  raifed  by  fowing  the  feeds  in  autumn,  foon  after 
they  are  ripe.  Some  fow  them  in  fpring,  but  the  plants  are  thus 
never  fo  ftrong,  nor  are  the  flowers  fo  large.  When  the  young 
plants  have  got  a  little  ftrength,  they  fhould  either  be  pulled  up,  or 
tranfplanted,  fo  as  to  have  them  at  ten  inches  diftance  every  way. 
They  will  now  require  no  further  care,  but  will  flower  in  July. 
See  Stavesacre. 

LARMIER,  in  architeaurc,  a  flat,  fquare,  maffive  member,  of 
the  cornice,  between  the  cymatium  and  the  ovolo ;  fo  called  from 
it’s  ufe,  which  is  to  difperfe  the  water,  and  caufe  it  to  fall  at  a  dif¬ 
tance  from  the  wall,  drop  by  drop,  or,  as  it  were,  by  tears ;  larme, 
in  French  fignifying  a  tear.  See  Plate  157,  fig.  9.  The  larmier  is 
alfo  called  corona  ;  and  in  Englifh,  the  drip. 

LARUS,  in  the  Linncean  fyftern  of  ornithology,  is  a  genus  of 
the  order  of  anjeres:  the  bill  is  .ftrong,  ftrait,  and  bending  near  the 
end  ;  and  there  is  an  angular  prominence  in  the  lower  mandible; 
the  noftrils  are  linear,  wdder  in  the  fore  part  and  fituated  in  the  mid¬ 
dle  of  the  bill ;  the  tongue  is  a  little  cloven  ;  the  body  light,  and 
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covered  with  a  thick  plumage,  wings  large,  legs  fhorr,  and  feet 
fmall.  They  are  great  flyers,  very  clamorous  and  noify,  and  feed  on, 
fiflr. 

L  A r u s fidipcs,  in  ornithology,  a  peculiar  kind  of  bird,  accounted 
by  many  to  be  of  the  larus  or  gull-kind,  but  having  it’s  feet  not 
webbed,  as  in  the  other  birds  of  that  genus,  but  the  toes  loofe,  as  in 
land-fowls.  There  are  four  known  fpecics  of  this  bird.  1.  A  black 
one,  fomething  fmaller  than  the  common  fea-fw.allow,  and-  having  a 
forked-tail.  2.  A  black  kind,  with  agreyifh  -white  bread  and  bellv, 
and  remarkable  for  the  length  of  it’s  wings.  3.  A  grey  kind,  of  the 
fize  of  a  black-bird,  with  a  very  long  tail  and  fliort  wings.  4.  A 
brown  one,  with  yellow  fpots.  The  firft  and  laft  are  common  on 
our  own  coafts,  the  two  others  are  deferibed  by  Aldrovand.  They 
all  feed  on  filfi.  .  , 

LARYNX,  the  thick  upper  part  of  the  afpera  arteria,  or  wind-* 
pipe.  The  larynx  is  principally  compofed  of  five  cartilages  :  the 
firft  is  the  thyroide  or  feutiform  cartilage,  which  is  a  kind  of  qua¬ 
drangular  figure,  and  Hands  in  the  anterior  part;  this  is  the  large  Ik 
of  the  five  :  the  fecond  is  the  cricoide,  or  annular  one  :  this  occupies 
the  lowed  part,  by  way  of  bale  to  the  reft;  and  to  the  lowcftpart  of 
this,  what  is  properly  called  the  afpera  arteria,  adheres  :  the  third 
and  fourth  are  the  two  arytrenoide  ones  ;  thefe  form,  as  it  were,  a 
kind  of  bafon  of  a  lingular  figure,  which  is  joined  to  the  pofterior 
and  fuperior  parts  of  the  cricoides,  by  particular  articulations  on  each 
fide,  that  the  glottis  may  be  moreealily  opened  and  contradled  ;  the 
fifth  is  the  epiglottis.  See  Glottis,  Epiglottis,  &c. 

The  membrane  which  invefts  the  larynx  is  very  fcnfible,  and  is 
furnilhed  with  a  number  of  ofcula  or  openings,  which  difeharge  a 
lubricating  fluid.  There  are  alfo  glands  extended  over  each  furface 
of  it,  which  ferve  for  fecreting  a  mucous  fluid,  for  lucibrating  the 
whole  afpera  arteria.  The  ventricles  of  the  larynx  are  certain  hol¬ 
lows,  fome  of  them  fmaller,  and  fome  larger  ;  they  are  on  the  infide 
of  it,  under  the  glottis,  and  ferve  to  modulate  the  voice. 

LASERWOfcT,  laferpitium,  a  genus  of  the  pentandria  digynia 
clafs  of  plants,  the  general  corolla  whereof  is  uniform  ;  the  partial 
one  conlifts  of  five  nearly  equal  petals,  infiexo-cordated  at  the  ends  ; 
there  is  no  pericarpium  ;  the  fruit  is  oblong,  and  feparable  into  two 
parts,  and  is  ridged  with  eight  longitudinal  membranes  ;  the  feeds 
are  two,  very  large,  oblong,  and  femi-cylindric,  plane  on  the  one 
fide,  but  on  the  other  ornamented  on  the  back  and  edges  with  four 
membranes.  The  root  of  lajirwort  is  faid  to  be  good  in  the Jciatica , 
and  for  healing Jlrumce,  and  other  excrefcences. 

LASH,  or  Lace,  in  fea-language,  fignifies  to  bind  or  make  faft. 
Thus,  lajhing ,  which  denotes  a  piece  of  rope  ufed  to  fallen  orfecure 
any  moveable  body  in  a  fhip,  or  about  her  mafts,  fails,  and  rigging, 
is  chiefly  ufed  for  binding  up  to  the  fhip’s  fide,  mufkets,  butts  of 
water  or  beer,  or  pieces  of  timber,  to  make  fpare  top-mafts. 

LASHERS,  are  properly  thofe  ropes  only  which  bind  faft  the 
tackles,  and  the  breeches  of  the  ordnance,  when  they  are  haled  or 
made  faft,  within  board. 

LASKETS,  fmall  lines,  like  hoops,  fewed  to  the  bonnets  and 
drablers  of  a  fhip,  to  lafh  or  lace  the  bonnets  to  the  courfes,  or  the 
drablers  to  the  bonnets. 

LASKING,  at  fea,  is  much  the  fame  with  going  large,  or  veer¬ 
ing,  that  is,  going  with  a  quarterly  wind.  See  Veer. 

LASSITUDE,  or  Weariness,  hot:©-,  in  medicine,  a  morbid 
fenfation,  that  comes  on  fpontaneoufly,  without  any  previous  motion, 
exercife  or  labour.  This  is  a  frequent  fymptom  in  acute  diftempers  ; 
it  arifes  either  from  an  increafe  of  bulk,  a  diminution  ofproper  eva¬ 
cuation,  or  too  great  a  confumption  of  the  fluids  neceflary  to  main¬ 
tain  the  fpring  of  the  folids,  or  from  a  vitiated  fecretion  of  that  juice. 

The  remedy  in  the  firft  cafe  is  evacuations;  and  in  the  other  a 
proper  diet,  or  fuch  alterative  medicines  as  influence  fuch  a  fecretion. 
See  Evacuation  and  Secretion. 

LAST,  in  general,  fignifies  the  burden  or  load  of  a  fliip, 

It  fignifies  alfo  a  certain  meafure  of  fifh,  corn,  wool,  leather,  &c. 
A  laji  of  cod-fifh,  white  herrings,  meal,  and  allies  for  foap^is  12 
barrels  ;  of  corn  or  rape-feed,  10  quarters  ;  of  gun-powder,  24  bar¬ 
rels;  of  red-herrings,  20  cades;  of  hides,  12  dozen;  of  leather,  20 
dickers  ;  of  pitch  and  tar,  14  barrels  ;  of  wool,  12  facks  ;  of  ftock- 
fifh,  1000  ;  of  flax  or  feathers,  1700  lb  . 

Last,  in  the  marlhes  of  Kent,  is  applied  to  a  court  held  by  the 
24  jurats,  in  which  orders  are  given  for  the  impofingand  levying  of 
taxes,  for  preferving  the  faid  marlhes. 

Last -heir,  in  law,  he  to  wdiom  lands  come  by  efeheat  for  want 
of  lawful  heirs;  who,  in  many  cafes,  is  the  lord  whereof  they  are 
held,  but  in  others  the  king. 

LAST  AGE,  or  Lestase,  a  duty  exacted  in  fome  fairs  and 
markets,  for  carrying  things  bought,  whither  one  will  ;  but,  accord¬ 
ing  to  another  author,  it  is  thecuftom  paid  for  wares  fold  by  the  lajl. 
It  fignifies  alfo  the  ballaft  or  lading  of  a  fliip;  and  fometimes  is 
ufed  for  garbage,  rubbifli,  or  fuch  like  filth. 

LATEEN  fail,  in  fea-language,  a  long  triangular  fail,  extended 
bv  a  lateen  yard,  frequently  ufed  by  xebecs,  polacres,  fettees,  and 
other  velfels  navigated  in  the  Mediterranean  fea. 

LATERAL  equation,  in  algebra,  a  fimple  equation,  whofe  root  is 
only  in  one  dimenlion.  Sec  Equation. 

LATERAN,  the  proper  name  of  a  man,  from  whence  it  defeen- 
ded  to  an  ancient  palace  at  Rome,  and  to  the  buildings  lincc  eredled 
in  it’s  place;  particularly  a  church  called  St.  John  of  Luteran,  which 
is  the  principal  fee  of  the  popedom.  . 

Lateran  councils ,  thofe  councils  held  in  the  bafihea  of  the  Latin 
church  at  Rome.  See  Council.  I  here  have  been  five  councils 
held  in  this  place,  viz.  in  the  years  II23>  1 1 39 »  1I79>  I2I5>  ari(^ 

I  rj7. 

Canons  regular  of  the  Congregation  of  the  Lateran,  were  intro¬ 
duced  in  the  time  of  pope  Leo  1.  and  continued  in  the  church  till 
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the  reign  of  Boniface,  who  difplaced  them,  and  put  fecular  canons  in 
their  room  ;  but  150  years  after,  the  regulars  were  reinftated. 

A  L  ATERE,  a  term  ufcd  to  denote  the  qualifications  of  cardinals 
whom  the  pope  fends  as  legates  into  foreign  courts,  who  being  his 
favourites  and  confidants,  are  called  legates  a  latere. 

LA  TH,  in  building,  a  long  thin  and  narrow  flip  of  wood,  nailed 
to  the  rafters  of  a  roof  or  ceiling,  in  order  to  fuftain  the  ccvering. 

Laths  are  divided  into  three  kinds,  with  regard  to  the  different 
woods  they  are  made  of  ;  viz.  heart  of  oak  laths,  Jap  laths ,  and  deal 
laths',  the  two  laft  are  ufed  only  for  cieling  and  partitioning,  and  the 
firfl  only  for  tiling.  Laths  are  alfo  diftinguifhed,  with  regard  to 
their  length,  into  five  feet,  four  feet,  and  three  feet  laths:  though 
the  flatu^e  allows  but  of  two  lengths  ;  viz.  thofeof  five  feet,  and  of 
three ;  each  of  which  is  to  be  an  inch  and  a  half  in  breadth,  and 
half  an  inch  in  thicknefs. 

Of  cleaving  Laths.  The  lath- cleavers,  or  7«//;-renders,  having 
cut  their  timbers  in  lengths,  they  cleave  each  piece  with  wedges, 
into  8,  1 2,  or  16,  according  to  the  fize  of  their  timber ;  thefe  pieces 
are  called  bolts:  this  is  done  by  the  felt-grain,  which  is  that  grain 
which  is  feen  to  run  round  in  rings  at  the  end  of  a  piece  of  a  tree. 
Thus  they  are  cut  out  for  the  breadth  of  the  laths,  and  this  work  is 
called  felting.  Afterwards  they  cleave  the  laths  into  their  proper 
thicknefles  with  their  chit  by  the  quarter  grain,  or  that  w'hich  runs 
in  ftrait  lines  towards  the  pith. 

Lath -bricks,  a  particular  fort  of  bricks  made  in  fome  parts  of 
England,  of  twenty-two  inches  long,  and  fix  inches  broad,  which  are 
ufed  in  the  place  of  laths,  or  fpars,  fupported  by  pillars  in  cajls,  for 
the  drying  of  malt.  This  is  an  excellent  contrivance;  for,  befide 
that  they  are  not  liable  to  fire  as  the  w'ooden  laths  are,  they  retain 
the  heat  vaftly  better ;  fo  that  being  once  heated,  a  fmall  quan¬ 
tity  of  fire  will  keep  them  fo.  See  Brick. 

LATHE,  or  Leathe,  a  very  ufeful  engine  for  the  turning  of 
wood,  ivory,  and  other  materials. 

The  lathe  is  compofcd  of  two  wooden  cheeks  or  fides,  parallel  to 
the  horizon,  having  a  groove,  or  opening,  between  ;  perpendicular 
So  thefe  are  two  other  pieces,  called  puppets,  made  to  Aide  between 
the  cheeks,  and  to  be  fixed  down  at  any  point,  at  pleafure. 

Thefe  have  two  points,  between  which  the  piece  to  be  turned  is 
fuftained;  the  piece  is  turned  round,  backwards  and  forwards,  by 
means  of  a  firing  put  round  it,  and  faflened  above  to  the  end  of  a 
pliable  pole,  and  underneath  to  a  treddle,  or  board,  moved  with 
the  foot ;  there  is  alfo  a  reft  which  bears  up  the  tool,  and  keeps  it 
fteady.  See  Turning. 

LATIN,  a  dead  language,  firft  fpoken  in  Latium,  and  after¬ 
wards  at  Rome;  and  ftill  ufed  in  the  Romifh  church,  and  among 
many  of  the  learned. 

This  language  is  principally  derived  from  the  Greek,  and  parti¬ 
cularly  from  the  Eolic  dialed!  of  that  tongue,  though  it  has  a  great 
number  of  words  which  it  borrowed  from  the  languages  of  the 
Etrufci,  Ofci,  and  other  ancient  people  of  Italy  ;  and  foreign  com¬ 
merce  and  wars,  in  courfe  of  time,  added  a  great  many  more. 

The  Latin  is  a  ftrong  nervous  language,  perfedlly  luitable  to  the 
charadterof  the  people  who  fpoke  it:  we  have  ftill  works  of  every 
kind,  admirably  well  written  in  the  J^atin,  though  there  are  vail 
numbers  loft.  The  Latin  is  more  figurative  than  the  Englifh,  more 
harmonious  than  the  French,  lefs  copious  than  the  Greek,  lefs 
pompous  than  the  Spanifh,  lefs  delicate  than  the  Italian,  but  clofer 
and  more  nervous  than  any  of  them. 

The  Latin  tongue  was  for  a  while  confined  almoft  wholly  within 
the  w'alls  of  Rome  ;  nor  would  the  Romans  allowT  the  common  ufe 
of  it  to  their  neighbours,  or  to  the  nations  they  fubdued:  but,  by 
degrees,  they  in  time  became  fenfible  of  the  neceflity  of  it’s  being 
generally  underftood,  for  the  conveniency  of  commerce ;  and  ac¬ 
cordingly  ufed  their  endeavours  that  all  the  nations  fubjedl  to  their 
empire  fhould  be  united  by  one  common  language,  fo  that  at  length 
they  impofed  the  ufe  of  it,  by  a  particular  law  for  that  purpofe. 
After  the  tranflation  of  the  feat  of  the  empire  from  Rome  to  Con- 
llantinople,  the  emperors  of  the  eaft,  being  alw'ays  defirous  of  re¬ 
taining  the  title  of  Roman  emperors,  appointed  the  Latin  to  be  ftill 
ufed  ;  but  at  length,  negledling  the  empire  of  the  weft,  they  aban¬ 
doned  all  the  care  of  the  Latin  tongue,  and  ufed  the  Greek.  Char¬ 
lemagne  coming  to  the  empire  of  the  weft,  revived  this  language; 
length  8ave  way>  a°d  the  French  took  place  of  the  Latin. 

7  he  Latin,  however,  was  prodigioufly  degenerated  ;  for  the  in- 
v  urlions  of  the  Goths  and  Vandals  brought  an  inundation  of  foreign 
words  into  it.  But  that  was  not  all :  when  it  once  got  into  the 
courts  of  juftice,  it  w'as  ftill  w-orfe  handled  ;  till  at  laft,  being  intro¬ 
duced  amongft  the  monks,  it  was  debauched  to  that  decree,  that  it 
was  almoft  fcandalous  to  ufe  it. 

.,.^n  l*?'s  condition  it  was  found  at  the  Reformation,  when  Lud, 
V  ives,  Eraimus,  &c.  began  to  open  the  way  for  it’s  recovery  :  lince 
which  time  endeavours  have  been  ufed  to  retrieve  the  pure  Latinitv 
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LA  I  ISSIMUS  dorft,  in  anatomy,  a  large  mufcle  of  the  back,  fo 
called  from  it  s  great  breadth.  See  Plate  148.  fig.  6  N°  28 

LATiTAT,  in  lstw,  a  writ  whereby  all  men  in  perfonal  aaions 
are  called  originally  to  the  king’s-bench  :  it  is  fo  called,  as  the  de¬ 
fendant  is  fuppofed  to  lurk  and  cannot  be  found  in  the  county  of 
Middlefex  to  be  taken  by  bill ;  but  is  gone  to  fome  other  county,  to 
the  ftierifi  of  which  this  writ  is  direded,  commanding  him  to  appre¬ 
hend  the  defendant  there.  rr 

LATITUDE,  in  geography,  the  diftance  of  any  place  from  the 
equator,  meafured  in  degrees,  minutes  and  feconds,'  upon  the  meri¬ 
dian  of  that  place  ;  and  is  either  north  or  fouth,  according  as  the 
place  is  fituated  either  on  the  north  or  fouth  fide  of  the  equator. 
Refer  to  Syltem  of  Geography,  p.  1028,  &c. 

Latitude,  in  aftronomy,  is  the  diftance  of  a  ftar  or  planet  from 
the  ecliptic.  , 
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Or,  it  is  an  arch  of  a  great  circle,  TS  [Plate  7,  fg.  14,)  inter¬ 
cepted  between  the  center  of  the  ftar  S,  and  the  ecliptic  E  L,  and 
perpendicular  thereto. 

Though  the  poles  of  the  ecliptic  are  fuppofed  to  pafs  an  indefi¬ 
nite  number  of  great  circles,  cutting  the  ecliptic  at  right  angles, 
called  circles  of  latitude,  or  fecondaries  of  the  ecliptic  ;  by  means  of 
w'hich  every  ftar,  and  point  of  the  heavens,  is  reduced  to  the  ecliptic, 
and  has  it’s  place  in  regard  thereto  determined  ;  the  latitude  of  a 
ftar  being  an  arch  of  one  of  thofe  fecondaries,  intercepted  between 
that  ftar,  and  the  point  where  it  interfcdls  the  ecliptic. 

In  which  the  latitude  differs  from  the  declination,  which  is  the  dif¬ 
tance  of  a  ftar  from  the  equator,  towards  one  of  the  poles  of  the 
world. 

So  that  the  geographical  latitude  is  the  fame  thing  with  the  aftro- 
nomical  declination ;  and  the  aftronomical  latitude  a  quite  different 
thing. 

7  he  latitude  of  a  planet  is  an  angle,  as  PT  R,  [Plate  7,  fig.  22,) 
under  which  a  planet’s  diftance  from  the  ecliptic  PR  is  feen  on  the  - 
earth. 

The  fun  never  has  any  latitude,  but  the  planets  have  ;  for  W'hich 
reafon,  in  the  common  fphere,  the  zodiac  has  fome  breadth.  The 
ancients  only  allowed  fix  degrees  on  each  fide  the  ecliptic,  but  the 
moderns  have  extended  it  to  nine. 

When  they  have  no  latitude,  they  are  faid  to  be  in  the  nodes  of  the 
ecliptic,  or  in  the  interfedlion  of  their  orbit  with  that  of  the  fun  ; 
and  in  this  fituation  it  is  that  they  eclipfe,  or  are  eclipfed  by,  the 
fun. 

Latitude,  circle  of,  is  a  great  circle,  M  S  T  m,(fg.  14,)  palling 
through  the  poles  of  the  ecliptic.  See  Circle. 

Latitude  of  the  moon,  north  afeending,  is  when  flie  proceeds  from 
the  afeending  node  row'ards  her  northern  limit, orgreateftelongation. 

Latitude,  north  def  ending,  is  when  the  moon  returns  from  h«r 
northern  limit  to  the  defeending  node. 

Latitude,  fouth  defending,  is  when  fhe  proceeds  from  the  de¬ 
fending  node  to  her  fouthern  limit. 

Latitude,  fouth  afeending,  is  when  fhe  returns  from  her  fouth* 
ern  limit  to  her  afeending  node. 

And  the  fame  holds  good  of  the  other  planets.  See  Ascending 
and  Descending. 

Latitude,  heliocentric ,  of  a  planet,  is  it’s  diftance  from  the 
ecliptic,  fuch  as  it  is  feen  from  the  fun. 

7'his,  when  the  planet  comes  to  the  fame  point  of  iPs  orbit,  is 
always  the  fame,  and  unchangeable. 

'  Latitude,  geocentric,  of  the  planet,  is  the  diftance  of  the  planet 
from  the  ecliptic,  as  it  is  feen  from  the  earth. 

7'his,  though  the  planet  be  in  the  fame  point  of  it’s  orbit,  yet  is 
not  conftantly  the  fame,  but  alters  according  to  the  pofition  of  the 
earth,  in  refpedt  to  the  planet.  See  Heliocentric,  and  Geo¬ 
centric. 

Latitude,  difference  of,  is  an  arc  of  the  meridian,  or  the  leaft 
diftance  of  the  parallels  of  latitude  of  two  places  ;  and  it  is  found, 
when  thefe  have  the  fame  name,  by  fubtradting  the  Idler  latitude 
from  the  greater;  and,  when  they  have  contrary  names,  by  adding 
them  together. 

LA  I  ITUDINARIAN,  a  perfonof  moderation  wuth  regard  to 
religious  opinions,  w'ho  believes  there  is  a  latitude  in  the  road  to 
heaven,  which  may  admit  people  of  different  perfuafiorvs.  In  this 
fenfe  all  proteftants  are  latitudinarians,  fince  they  allow  that  many 
among  the  papifts  may  be  faved ;  though  the  uncharitable  bigotry  of 
thefe  laft  will  not  permit  them  to  allow  the  fame  with  relpedl  to 
proteftants. 

The  chief  leaders  of  the  Latitudinarians  in  England,  were  Hales 
and  Chillingworth  :  to  them  may  be  added  the  refpe&able  names  of 
More,  Cudworth,  Gale,  Whitchcot,  Wilkins, and Tillotfon.  The 
firft  fruits  of  their  charitable  zeal  were  the  odious  appellations  of 
atheifts,  deifts,  and  Socinians,  liberally  beftowed  upon  them  by  the 
Roman  catholics,  and  the  more  rigid  of  the  proteftant  contending 
parties.  However,  they  w'ere  afterwards  raifed  to  the  firft  dignities 
of  the  church,  and  defervedly  held  in  general  efteem.  And  at  this 
time  the  church  of  England  is  chiefly  governed  by  Latitudinarians  of 
this  kind  ;  and  thefpirit  of  moderation  and  mutual  charity  has  ge¬ 
nerally  prevailed,  with  that  of  liberal  inquiry,  among  the  various 
fe>£!s  and  denominations  ofChriftians. 

L ATRIA,  among  papifts,  is  the  W’orfhip  due  to  God  only; 
whereas  dulia  is  that  paid  to  faints. 

LATT1MO,  in  the  glafs-trade,  a  name  given  for  a  milk white 
glafs.  There  are  feveral  ways  of  making  it,  but  the  bell  of  all  is 
this  :  Take  four  hundred  weight  ofcrvftal  frit,  and  fixty  pounds  of 
calcined  tin,  and  tvi'o  pounds  and  a  halt  of  prepared  maganefe  ; 
mix  thefe  well  with  the  frit,  and  fet  them  in  a  pot  or  a  furnace  to 
melt  and  refine.  At  the  end  of  eighteen  hours  this  will  be  purified ; 
then  caft  it  into  water,  purify  it  again  afterwards  in  the  furnace,  and 
make  a  proof  of  it.  If  it  be  too  clear,  add  fifteen  pounds  more  of 
calcined  tin  ;  mix  it  well  with  the  metal,  and  let  it  Hand  one  day 
to  purify;  it  will  then  be  of  a  whitenefs  furpafting  even  that  of 
fnow,  and  is  fit  to  work  into  veflels. 

LA7  TEN,  denotes  iron  plates  tinned  over,  of  which  tea-canif- 
ters  are  made. 

Plates  of  iron  being  prepared  of  a  proper  thinnefs,  are  fmoothed 
by  rulting  them  in  an  acid  liquor,  as  common  water  made  eager 
with  rye:  with  this  liquor  they  fill  certain  troughs,  and  then  put 
in  the  plates,  which  they  turn  once  or  twice  a-day,  that  they  may 
be  equally  rufted  over;  alter  this  they  are  taken  out  and  well  fcoured 
with  fand,  and,  to  prevent  their  rolling  again,  immediately  plunged 
into  pure  water,  in  which  they  are  to  be  left  till  the  inftant  they  arc 
to  be  tinned  or  blanched,  the  mauner  of  doing  which  is  this:  they 
flux  the  tin  in  a  large  iron  crucible,  which  has  the  figure  of  an  ob¬ 
long  pyramid  wuth  four  faces,  of  which  two  oppolite  ones  are  lefs 
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than  the  two  others.  The  crucible  is  heated  only  from  below,  it’s 
upper  part  being  luted  with  the  furnace  all  round.  The  crucible  is 
always  deeper  than  the  plates,  which  are  to  be  tinned,  are  long  ; 
they  always  put  them  in  downright,  and  the  tin  ought  tofwimover 
them;  to  this  purpofe  artificers  of  different  trades  prepare  plates  of 
different  ffapes,  though  Mr.  Reaumur  thinks  them  all  exceptiona¬ 
ble.  But  the  Germans  ufe  no  fort  of  preparation  of  the  iron,  to 
make  it  receive  the  tin,  more  than  the  keeping  it  always  fteeped  in 
Water,  till  the  time  ;  only  when  the  tin  is  melted  in  the  crucible, 
they  cover  it  with  a  layer  of  a  fort  of  fuet,  which  is  ufually  two 
inches  thick,  and  the  plate  mud  pafs  through  this  before  it  can  come 
to  the  melted  tin.  The  firft  ufe  of  this  covering  is  to  keep  the  tin 
from  burning  ;  for  if  any  part  fliould  take  fire,  the  fuet  would  Coon 
moiftdn  it,  and  reduce  it  to  it’sprimitive  Rate  again.  The  blanchers 
fay,  this  fuet  is  a  compounded  matter  ;  it  is  indeed  of  a  black  colour, 
but  Mr.  Reaumur  fuppofed  that  to  be  only  an  artifice  to  make  it  a 
fecret,  and  that  it  is  only  coloured  with  foot  or  the  fmoke  of  a  chim¬ 
ney  ;  but  he  found  it  true  fo  far,  that  the  common  unprepared  fuet 
was-  not  fdfficient  ;  for  after  feveral  attempts,  there  was  always 
fomething  wanting  to  render  the  fuccefs  of  the  operation  certain. 
The  whole  fecret  of  blanching,  therefore,  was  found  to  lie  in  the 
preparation  of  this  fuet ;  and  this,  at  length,  he  diicovered  to  confift 
only  in  the  firft  frying  and  burning  it.  This  Ample  operation  not 
only  gives  it  the  colour,  but  puts  it  into  a  condition  to  give  the  iron 
a  difpofition  to  be  tinned,  which  it  does  furprifingly. 

The  melted  tin  muff  alfo  have  a  certain  degree  of  heat,  for  if  it  is 
not  hot  enough,  it  will  flick  to  the  iron  ;  and  if  it  is  too  hot*  it  will 
cover  it  with  too  thin  a  coat,  and  the  plates  will  have  a  caft  ofyel- 
low.  To  prevent  this,  by  knowing  when  the  fire  has  a  proper  de¬ 
gree  of  heat,  they  might  try  with  final!  pieces  of  iron ;  but  in  general, 
ufe  teaches  them  to  know  the  degree,  and  they  put  in  the  iron  when 
the  tin  is  at  a  different  ftandard  of  heat,  according  as  they  would 
give  it  a  thicker  or  thinner  coat.  Sometimes  alfo  they  give  the 
plates  a  double  layer,  as  they  would  have  them  very  thickly  covered. 
This  they  do  by  dipping  them  into  the  tin  when  very  hot  the  firft 
time,  and  when  lefs  hot  the  fecond.  The  tin  which  is  to  give  the 
fecond  coat,  muft  be  frefh  covered  with  fuet,  and  that  with  the 
common  fuet,  not  the  prepared. 

LAVA,  denotes  the  liquid  and  vitrified  matter  difeharged  by 
Vefuvius,  ./Etna,  and  other  volcanos,  at  the  time  of  their  eruption. 
This  lava  is  a  mixture  of  ftones,  land,  earth,  metallic  fubftances, 
falts,  &c.  calcined,  rendered  fufible,  and  vitrified  by  the  fire  of  the 
Volcanos-  The  pureft  lava  is  a  hard,  black,  homogeneous,  compad 
glafs  :  another  fpecies  of  lava  is  hard,  heavy,  compad  like  marble, 
and  fufceptible  of  a  very  fine  polifh  :  another  kind  is  a  groffer  (tone, 
commonly  alh-coloilred,  and  ufed  for  building,  and  paving  the 
ftreets. 

LAUDANUM,  certain  preparations,  chiefly  extrads  of  opium, 
on  account  of  their  excellent  qualities  ;  the  word  being  derived  from 
laudare,  to  praife.  See  the  article  Opium. 

Dr.  Brown  has  difeovered,  that  the  qualities  of  laudanum  have 
been  hitherto  but  imperfedly  known.  With  refped  to  the  flings 
of  infeds  and  fmall  external  injuries,  if  immediately  applied,  it  is 
an  unfailing  remedy,  and  in  larger  hurts,  when  ufed  both  internally 
and  externally,  it  is  poflefled  of  fanative  powers  in  a  very  high 

degree.  < 

LAVENDER,  lavandula,  in  botany,  a  fhrubby  plant,  with  it’s 
leaves  fet  in  pairs,  the  ftalks  fquare  when  young,  and  round  when 
grown  woody  ;  producing,  on  the  tops  of  the  branches,  naked  fpikes 
of  blue  labiated  flowers,  of  which  the  upper  lip  is  ered  and  cloven, 
the  lower  is  divided  into  three  roundifh  fegments. 

Lavender,  lavandula  minor  Jive  J pica ,  with  oblong,  very  narrow, 
fomewhat  hoary,  undivided  leaves  ;  a  native  of  dry  gravelly  foils 
in  thefouthern  parts  of  Europe,  common  in  our  gardens,  and  flow¬ 
ering  in  July.  The  flowers  of  lavender  have  a  fragrant  fmell,  to 
moft  people  agreeable,  and  a  bitterifh  warm,  fomewhat  pungent 
tafte  :  the  leaves  are  weaker  and  lefs  grateful.  They  are  often  ufed 
as  a  perfume  ;  and  medicinally,  as  mild  ftimulants  and  corroborants, 
in  vertigoes,  palfies,  tremors,  and  other  debilities  of  the  nervous 
fyftem,  both  internally  and  externally.  The  flowers  are  fometimes 
taken  in  the  form  of  conferve  ;  into  which  they  are  reduced,  by 
beating  them,  while  frefli,  with  thrice  their  weight  of  double 
refined  fugar.  Their  fragrance  is  lefs  injured  by  beating  or  bruifing 
them,  than  moft  of  the  other  odoriferous  flowers,  but  is  neverthe- 
lefs  confiderably  diminilhed  :  the  flavour  of  the  leaves  is  of  a  much 
lefs  deftruftible  kind. 

Lavender,  lavandula  major  five  vulgaris ,  broad  lavender,  with 
longer,  wider,  and  hoarier  leaves,  and  much  larger  fpikes,  though 
fmaller  flowers  ;  common  in  the  fouthern  parts  of  Europe,  but  rare 
among  us.  The  name  fpike  is  applied  by  foreign  writers  to  this 
fpecies,  byfome  of  our’s  to  the  firft. 

The  broad-leaved  lavender  is  ftronger  both  in  fmell  and  tafte  than 
the  narrow,  and  yields  in  diftiilation  almoft  thrice  as  much  effential 
oil ;  but  the  flavour  both  of  the  oil  and  of  the  plant  itfelf,  is  much 
lefs  grateful :  the  oil  is  like  wile  of  a  much  darker  colour,  inclining 
to  green.  Watery  and  fpirituous  extracts,  made  from  the  two  forts 
of  lavender,  are  very  nearly  alike  ;  the  difference  feeming  to  refide 
only  in  the  volatile  parts. 

LAVER,  inferipture  hiftory,  a  facred  utenfil  placed  in  the  court 
of  the  Jewilh  tabernacle,  confifting  of  a  bafon,  whence  they  drew 
water  by  cocks,  for  walhing  the  hands  and  feet  of  the  officiating 
priefts,  and  alfo  the  entrails  and  legs  of  the  viflims. 

LAUGHER,  a  particular  fpecies  of  pigeon,  about  the  fize  of  the 
common  pigeon,  and  much  of  the  fame  make  ;  but  it  has  a  very 
bright  pearl-coloured  eye,  almoft  white,  and  is  a  mottled  red,  or  blue. 
They  arefaid  to  be  brought  from  Jerusalem,  and  the  country  there¬ 
abouts.  When  the  cock  of  this  fpecies  courts  the  hen,  he  has  a 


guttural  cooing,  not  unlike  the  gugglirig  of  a  bottle  of  water,  when 
poured  out  haltily  ;  and  after  this  he  always  makes  a  noife  not 
unlike  laughing,  from  the  Angularity  of  which  he  has  obtained  his 
name. 

LAUGHTER,  an  a£!ion  or  paflion  peculiar  to  man. 

Authors  attribute  laughter  to  the  fifth  pair  of  nerves,  which,  fend¬ 
ing  branches  to  the  eye,  ear,  lips,  tongue,  palate,  and  mufcles  of  the 
cheek,  parts  of  the  mouth,  praecordia,  &c.  there  hence  arifes  a  fvm- 
pathy,  or  confent,  between  all  thefe  parts  ;  fo  that  when  one  of  them 
is  added  upon,  the  others  are  proportionally  affedfed. 

Hence  a  favoury  thing  fecn  or  lmelt,  affedts  the  glands  and  parts 
of  the  mouth  ;  a  thing  leen  or  heard,  that  is  fhameful,  affedts  the 
cheek  with  blufties;  on  the  contrary,  if  it  pleafe  and  tickle  the 
fancy,  itaffedls  the  praecordia,  and  mufcles  of  the  mouth  and  face, 
with  laughter  ;  if  it  caufes  fadnefs  and  melancholy,  it  likewife  affedts 
the  praecordia,  and  demonftrates  itfelf  by  caufing  the  glands  of  the 
eyes  to  emit  tears. 

Dr.  Willis  accounts  for  the  pleafure  of  killing  from  the  fame 
caufe  ;  the  branches  of  this  fifth  pair  being  fpread  to  the  lips,  the 
prascordia,  and  the  genital  parts  ;  whence  arifes  a  fympathy  between 
thofe  parts. 

LAUNCH,  among  failors,  a  fort  of  boat  ufed  by  the  French, 
Italian,  and  Spanifh  (hips  ;  and  is  peculiar  to  thofe  which  ,  are  em¬ 
ployed  in  the  Mediterranean  trade,  being  better  fitted  for  the  ports 
of  that  fea  than  a  long-boat,  than  which  it  is  generally  much  longer, 
and  more  flat-bottomed,  and  alfo  (harper  before.  See  Boat. 

LAUNCHING  ajhip  or  boat ,  pufhing  them  into  the  water  from 
an  afeent. 

Very  large  fliips,  fuch  as  the  Britannia,  Royal  George,  See.  being 
ufually  built  in  dry  docks,  are  afterwards  floated  out  by  throwing 
open  the  flood-gates,  and  fuffering  the  water  to  enter  when  they  are 
finifhed.  t 

LAUNDER,  in  mineralogy,  is  a  long  and  (hallow  trough, 
which  receives  the  powdered  ore  after  it  comes  out  of  the  box,  or 
coffer,  which  is  a  fort  of  mortar,  in  which  it  is  powdered  with 
iron  peftles. 

LAUREAT,  poet,  is  a  well-known  office  in  the  king’s  houfhold. 
1 1  appears,  that  as  early  as  the  reign  of  Henry  III.  there  was  a  court 
poet,  named  Henry  de  Avranches,  who  is  fuppofed  to  have  had  an 
appointment  of  an  hundred  (hillings  a  year,  by  way  of  falary  or  fti- 
pend.  In  the  year  1630,  this  penfion  was,  from  100  marks  granted 
by  James  I.  augmented  by  letters  patent  of  Charles  I.  to  100 /.  per 
annum,  with  an  additional  grant  of  one  tierfe  of  Canary  Spanifh 
wine,  to  be  taken  out  of  the  king’s  ftoreof  wines  yearly. 

LAUREATION,  in  the  univerfities  of  Scotland,  fignifies  the 
adt  of  taking  the  degree  of  mafter  of  arts,  which  the  ftudents  are 
permitted  to  do  after  four  years  ftudy. 

LAUREL,  padus,  in  botany.  The  empalement  of  the  flower  is 
bell-fhaped,  of  one  leaf,  indented  in  five  parts  at  the  brim  ;  and  the 
flower  has  five  roundifh  petals,  which  fpread,  and  are  inferted  in  the 
empalement ;  it  has  from  twenty  to  thirty  awl-fhaped  ftaminaj 
which  are  inferted  in  the  empalement ;  and  a  roundifh  germen, 
fupporting  a  (lender  ftyle  ;  the  germen  becomes  a  roundilh  fruit, 
inclofing  an  oval-pointed  nut,  haying  rough  furrows. 

This  tree  is  very  eafily  propagated,  by  planting  cuttings  of  it  in 
September,  in  a  cool,  fhady  border,  where  they  will  very  foon  take 
root,  and  the  year  afterwards  are  to  be  removed  into  beds,  and 
placed  at  two  or  three  feet  diftance  ;  and  when  they  have  flood  here 
two  years,  they  will  be  fit  for  tranfplanting  into  the  places  where 
they  are  to  (land.  The  beft  feafon  for  making  this  laft  removal, 
particularly  for  dwarfs,  is  April. 

Laurel- berries  are  held  to  be  carminative,  emollient,  and  refol  vent. 
They  are  given  internally  in  fupprefiions  of  urine  and  the  menfes, 
in  colics,  in  pains  after  delivery,  and  all  nervous  complaints.  Ex* 
ternally  they  are  ufed  in  emollient  cataplafms  and  fomentations. 

The  diftilled  water,  and  the  infufion  of  the  leaves  of  the  laurel , 
are  poifonous;  both  the  water  and  the  infufion  having  been  obferved 
to  bring  on  convulfions,  palfy,  and  death,  when  taken  by  the  mouth 
or  anus.  This  was  difeovered  by  the  accident  of  two  women  dying 
fuddenly  at  Dublin,  after  drinking  fome  of  the  common  diftilled 
laurel -venter. 

LAW,  denotes  the  command  of  fome  perfon  or  power,  whofe  pre¬ 
cept  carries  along  with  it  the  reafon  of  obedience. 

The  word  is  derived  from  the  Saxon  lab,  which  fignifies  the  fame. 

Thus  the  commands  of  God,  a  city,  ftate,  or  fovereign  power, 
are  called  their  laws. 

As  all  human  adtions  depend  upon  the  will,  and  the  will  of  every 
Angle  man  is  different ;  therefore  to  preferve  decency  and  order 
among  mankind,  there  (hould  be  fome  rule  by  which  they  are  to  be 
regulated  ;  for  otherwife  it  could  not  but  give  occalion  to  vaft  con- 
fufions.  See  the  article  Government. 

This  rule  or  lazu  is  nothing  but  a  decree,  by  which  the  fuperior 
obliges  thofe  fubjedt  to  him  to  accommodate  their  actions  to  the 
directions  preferibed  therein.  But  that  a  lazv  may  exert  it’s  force  in 
the  minds  of  thofe  to  whom  it  is  promulgated,  it  is  requilite  that  the 
law- giver  and  the  law  be  likewife  known.  The  legiflator  of  the 
laws  of  nature  can  be  no  other  than  the  Creator  ot  the  univerfe. 
No  man  in  civil  fociety  can  be  ignorant  who  it  is  that  has  power 
over  him ;  and  of  the  laws  he  has  notice  given  him,  by  a  publication 
plainly  and  properly  made,  in  which  thefe  two  things  ought  to  be 
afeertained,  that  the  author  of  the  law  is  he  who  hath  the  fuperior 
authority  in  the  community,  and  that  this  or  that  is  the  true  mean¬ 
ing  of  the  law.  The  firft  is  known,  if  it  be  promulgcd  with  his 
own  mouth,  under  his  own  hands,  or  if  it  be  done  by  proper  dele- 
gates  regularly  admitted  to  that  office  :  they  mult  be  thus  j  udicially 
executed,  and  befides  that,  to  contain  nothing  derogatory  from  the 
lovereien  Dower.  As  to  the  true  fenfc,  after  the  greateft  plainnefs 
b  F  ufed 
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ufed  by  the  promulgers,  an  explication  is  to  be  fought  of  the  legif- 
latur,  or  thole  who  are  publicly  appointed  to  give  judgment  accord¬ 
ing  to  law.  See  the  article  Judge. 

Every  perfect  law  has  two  parts  ;  the  one  diredling  what  is  to  be 
done,  or.  omitted  ;  the  other  declaring  the  puniffiment  incurred,  by 
neglecting  to  do  what  is  commanded,  or  attempting  what  is  pro¬ 
hibited.  And  herein  all  the  force  of /awconfifts.  See  Punishment. 

Law  may  be  divided,  with  refpedt  to  it’s  authors,  into  human 
and  divine  :  the  former  may  be  contidered  as  twofold,  to  wit ,  natural 
or  moral,  and  pofitive.  Natural  law  is  that  which  God  has  made 
known  to  mankind  by  the  light  of  natural  reafon.  Pofitive  law  is 
that  which  he  has  revealed  by  his  prophets;  fuch  were  the  laws  de¬ 
livered  to  the  Jews  relating  to  the  divine  worfhip  and  polity  peculiar 
to  that  people. 

Civil  or  human  laws,  confidered  with  refpeft  to  the  legiflator’s 
two  offices,  of  judging  and  compelling,  may  be  divided  into  djlribu- 
tive  and  penal.  Dijiribulive  law  is  that  which  gives  every  fubje£t 
what  property  belongs  to  him,  forbidding  others  to  injure  him  either 
in  his  privileges  or  property:  and  penal  law  is  that  which  deter¬ 
mines  or  appoints  what  punifhments  ffiall  be  inflicted  on  thofe 
who  violate  the  dijlributive  laws ;  it  is  mandatory,  and  fpeaks  only 
to  the  public  officers,  or  magiltrates. 

1  he  laws  of  any  kingdom,  ot  date,  firfl  began  with  the  ftate  it- 
felf;  and  if  wre  confider  the  world  as  one  univerfal  fociety,  or  Eu¬ 
rope  as  one  great  commonwealth,  the  law  by  wdiich  feparate  na¬ 
tions  are  governed,  with  refpetSt  to  treaties,  alliances,  the  fending 
amballadors,  &  c.  is  called  jus  gentium,  or  the  law  of  nations:  but 
when  it  is  conlideredas  made  up  of  particular  dates,  the  law  which 
regulates  the  public  order  of  each,  is  called  jus  publicum;  and  that 
law  which  determines  the  private  rights  of  man,  is  called  jus  civile, 
or  civil  law.  bee  Civil  Law. 

The  laws  of  England  are  at  prefent  divided  into  the  common  law, 
which  is  the  mod  ancient  laiv  of  the  kingdom  ;  the  datute/aw,  made 
by  the  king  and  both  houfes  of  parliament ;  and  particular  cudoms 
infeveral  parts  of  the  kingdom  :  but  our  laws  are  more  largely  di¬ 
vided  into  the  crown  law  ;  the  law  and  cudom  of  parliament;  the 
common  law;  thelfatute  law;  reafonable  cudoms ;  the  law  of  arms  ; 
eccledalfical  or  canon  law  ;  the  civil  law  ;  the  fored  law  ;  the  law  of 
marque  and  rcprifals  ;  the  law  of  merchants  ;  martial  law,  &c.  See 
the  articles  Common  Law,  Statute,  Parliament,  &c. 

Our  laws  have  great  refped  to  life,  liberty,  freehold,  and  inhe¬ 
ritance  :  their  ufe  is  to  fecure  the  continuance  of  thofe  blellings  we 
enjoy  ;  and  they  have  therefore  a  particular  relation  to  perfons  and 
their  edates,  to  crimes  and  mifdemeanors,  &c.  See  the  articles 
Estate,  Crime,  &c. 

Law  of  arms,  is  a  law  which  gives  precepts  how  to  proclaim  a 
war,  to  attack  the  enemy,  and  to  puniffi  offenders  in  the  camp. 

COMMERCIAL  LAW. 

This  branch  confids  of  laws  and  regulations  relating  to  commerce 
to  be  obferved  by  merchants,  or  traders,  and  their  correfpondents,&c! 

Letter  of  Attorney,  is  a  writing,  by  which  one  perfo^au- 
thorifes  another  to  do  fome  lawful  adt  in  his  dead,  as  to  give  fei fin 
of  lands,  to  receive  debts,  fue  a  third  perfon,  &c.  . 

The  nature  of  this  indrument  is,  to  transfer  to  the  perfon  to 
whom  it  is  given,  the  whole  power  of  the  maker,  to  enable  him  to 
accompliffi  the  a£t  intended  to  be  performed.  It  is  either  general 
or  fpecial ;  and  fometimes  it  is  made  revocable,  which  is  when  a’ 
bare  authority  is  only  given;  and  fometimes  it  is  irrevocable,  as 
where  debts,  &c.  are  atfigned  from  one  perfon  to  another.  It  is* ge¬ 
nerally  held,  that  the  power  granted  to  the  attorney  mud  be  driCtly 
purfued ;  and  that  where  it  is  made  to  three  perfons,  two  cannot 
execute  it.  In  mod  cafes,  the  power  given  by  a  letter  of  attorney  de¬ 
termines  upon  the  death  of  the  perfon  who  gave  it. 

No  letter  of  attorney  mate  by  any  feaman,  &c.  in*anv  ffiip  of  war 
or  having  letters  of  marque,  or  by  their  executors,  fee.  in  order  to 
impower  any  perfon  to  receive  anyffiare  of  prizes,  or  bounty-mo 
ney,  (hall  be  valid,  unlefs  the  fame  be  made  revocable,  and  for  the 
ufe  ot  iuch  feaman,  and  be  figned  and  executed  before,  and  atieded 
by,  the  captain  and  one  other  of  the  figning  officers  of  the  ffiip  or 
the  mayor  or  chief  magidrate  of  fome  corporation. 

bAR  ter.  This  mercantile  expreffion  intimates  the  exchange  of 
different  commodities  by  way  of  traffic.  See  the  nature  of  it  de¬ 
ferred  in  the  Syhem  of  Arithmetic,  p.  193,  &c. 

Bottomry,  is  the  aa  of  borrowing  money  on  a  ffiip’s  bottom  • 
that  is,  by  engaging  the  veffel  for  the  repayment  of  it,  if  the  ffiip 
Ihould  be  lod,  the  lender  lofes  the  money  advanced  ;  but  if  it  ar 
rives  fafe  at  the  end  of  the  voyage,  the  borrower  is  to  repay  the  mo- 
ney  lent  with  a  certain  premium  or  intered  agreed  on  ;  and  this  on 
pain  of  forfeiting  the  ffiip. 

The  rate  or  intered  of  money,  taken  on  bottomry,  follows  that  ®f 
infurancc.  < 

Bottomry,  if  confidered  only  as  hiring  money,  would  be  illegal,  and 
fall  under  charge  of  ufury,  on  account  of  the  exeedive  intered  but 
it  is  not  a  mere  hiring  of  money,  fince  the  lender  likewife  (fends  to 
the  hazard  of  the  voyage.  If  money  be  lent  on  ffiip-board  by  a  mer 
shant  or  pailenger,  and  before  the  day  of  payment  the  (hip  ffiould 
he  cad  away,  the  lender  only  ffiares  in  what  was  faved  •  but  if  the 
time  of  payment  were  pad  when  the  misfortune  happened  the  bor- 

rower  mud  pay  the  full  amount  with  intered. 

Letters  ^/Credit.  There  are  two  forts  of  letters  of  credit,  the 
eme  general,  and  the  other fpecial. 

l\  general  letter  of  credit ,  isopen,  direfted  to  merchants  and  others 
rhatdiail  furniffi  my  fervanc,  factor,  or  any  other,  with  fuch  and 
fuch  mbnics;  for  repayment  of  which,  he  binds  himfelf  to  anfwv 
and  pay  all  luch  bills  of  exchange  as  ffiall  be  drawn  upon  him  upon 
receipt  ot  the  value,  by  his  fervant,  factor,  or  other  perfon;  if  there 
be  really  money  advanced  on  this  letter  of  credit,  and  paid  to  the 
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fa<dor,  fervant,  or  other,  and  bills  of  exchange  are  fent  to  the  parry 
wffio  gave  fuch  letter  of  credit,  and  berefufes  to  accept  them,  vet  ac¬ 
cording  to  the  cudom  of  merchants,  he  is  bound  to  pay  :  the*  reafon 
is,  for  that  there  was  no  refpcdl  had  to  the  ability  of  the  taker-up 
but  to  him  that  gave  his  letter  of  credit;  and  therefore  in  fuch  calc’ 
if  an  adfion  at  law  be  brought,  the  particular  cudom,  as  to  that  noinr’ 
mud  be  carefully  fet  forth. 

A  fpecial  letter  of  credit,  is  that  which  a  merchant  gives  his  fa&or 
and  directed  to  his  correfpondent  to  furniffi  his  faid  faCtor  with  a 
certain  fum  of  money,  on  his  account,  is  in  the  following  form. 

Sir,  London,  the  25th  of  September,  1794. 

Be  pleas’d  to  furniffi  John  Grove,  my  fa&or,  bearer  of  the  prefent 
or  tocaufe  that  he  may  have  credit,  as  far  as  two  thouland  rix- 
dollars,  to  be  employ’d  in  buying  merchandizes,  according  to 
the  orders  1  have  given  him  ;  of  which  fum,  or  of  what  he  ffiall 
have  received,  you’ll  be  pleafed  to  take  his  receipts,  for  which 
you  may  draw  upon  me,  and  I’ll  not  fail  of  honouring  your  let¬ 
ters,  as  by  advice  of 

To  M.  yandrevelt.  Sir,  Yours,  &c. 

Merchant  inAmderdam. 

A  letter  of  credit  given  to  a  friend,  to  receive  what  money  he 
pleafes,  is  only  to  do  him  honour  ;  and  it  would  be  very  dangerous 
for  thofe  who  furniffi  fuch  unlimited  letters,  if  they  did  not  know 
very  well  the  perfon,  to  w-hom  they  give  fuch  letter ;  becaufe  it 
might  happen  that  the  bearer,  having  not  all  the  prudence  one  could 
wiffi,  would  take  fuch  fums,  which  would  difeommode  the  rela¬ 
tions  of  the  bearer,  who  do  not  defign  that  their  children  ffiould 
make  needlefsexpences,  in  gaming,  caroUfing,  &c.  becaufe  they  are 
obliged  to  return  the  money  given  in  virtue  of  the  letters  of  credit, 
l  hereforethe  merchant  who  gives  fuch  letter,  if  he  finds  that  the 
bearer  has  not  much  diferetion,  mud  inform  his  correfpondent,  in 
the  letter  of  advice,  that  though  he  hasdefired  him  to  pay,  or  fur¬ 
niffi  the  bearer,  with  all  the  money  he  will  want,  he,  notwithdand- 
mg,  mud  give  him  but  fuch  a  fum  ;  and  that  if  the  letter  of  credit  is 
indefinite,  it  is  for  no  other  reafon  than  to  do  honour  to  the  bearer. 

He  that :  gives  the  letters  of  credit  mud  take  a  writing  of  the  rela¬ 
tions  or  friends  of  thofe  to  whom  they  have  been  furniffied,  other- 
wife  they  would  run  the  rifkoflofing  their  money  ;  becaufe  the  per¬ 
fons  to  whom  thofe  letters  are  given,  are  commonly  young  gentle¬ 
men  under  age,  who,  when  of  age,  could  refufe  payment,  and  not  be 

compelled  to  it  by  law'. 

Debenture  is  a  term  of  commerce,  ufed  at  the  cudom-houfe, 
for  a  kind  of  certificate  figned  by  the  officers  of  the  cudoms,  which 
intitles  a  merchant  exporting  goods  to  the  receipt  of  a  bounty  or 
drawback.  All  merchandizes  that  are  defigned  to  be  taken  on 
board  for  that  voyage,  being  entered  and  ffiipped,  and  the  ffiip  being 
regularly  cleared  out,  and  failed  out  of  port  on  her  intended  voyage, 
debentures  may  be  made  out  from  the  exporter  :  entries,  in  order  to 
obtain  the  drawback,  allowance,  bounties,  or  premiums  ;  which  <&- 
bentures  for  foreign  goods  are  to  be  paid  within  one  month  after 
demand.  And  in  making  out  thefe  debentures,  it  mud  beobferved, 
that  every  piece  of  vellum,  parchment,  or  paper,  containing  any 
debenture  for  drawing  back  cudoms  or  duties,  mult,  before  w'riting, 
be  damped,  and  pay  the  accudomed  duty. 

1  he  form  of  debentures  varies,  according  to  the  merchandife  ex- 
ported.  In  the  execution  of  debentures  for  tobacco,  it  mud  be  par¬ 
ticularly  obferved,  1.  that  debentures  for  the  fame  quantity  may  be 
made  in  one  or  more  parchments  ;  2,  that  the  exporter’s  oath  mult 
e  printed,  fpecifying  whether  he  a£ts  for  himfelf,  or  bycommif- 
hon;  3.  if  exported  to  any  other  foreign  ports  than  thofe  of  Ire¬ 
land,  the  word  Ireland  mud  be  added  to  the  oath,  after  Great  Bri¬ 
tain  ;  4.  that  as  no  tobacco  may  be  confumed  in  ffiips  of  war  in 
Europe,  but  what  has  paid  full  duties,  and  been  manufactured  in 
Great  Britain,  no  draw  back  is  to  be  allow'ed  for  any  tobacco  ex¬ 
ported  in  men  of  war  ;  5.  that  eight  pounds  of  tobacco  per  hogf- 
head  of  350  pounds  or  more,  allowed  for  draught  on  importation, 
mult  not  be  deducted  on  exportation  ;  6.  that  debentures  for  tobacco 
exported  to  Ireland,  mud  not  be  paid  till  a  certificate  be  produced, 
tettifying  the  landing  thereof;  7.  that  no  perfons  may  fwear  to  the 
exportation,  but  fuch  as  are  permitted  to  fwear  to  debentures  for 
other  goods.  In  debentures  for  all  other  foreign  goods,  no  perfon 
may  be  permitted  to  fwear  to  the  exportation,  but  the  true  exporter, 
either  as  a  proprietor,  or  who,  being  employed  by  commiffion,  is 
concerned  in  the  diredtion  of  the  voyage.  All  kinds  of  debentures, 
before  delivered  or  paid  to  the  exporters,  are  entered  into  a  feparate 
book  kept  for  that  purpofe  by  the  collector  or  comptroller  of  the 
cudoms.  See  Bounty. 

Discount,  a  fum  deducted,  or  retained  in  hand,  upon  paying  a 
greater.  See  Deduction.  • 

1  he  term  is  much  ufed  among  mechanics,  and  manufacturers, 
who  keep  workmen,  journeymen,  labourers,  &c.  for  the  fums  ad¬ 
vanced  them  beforehand,  which  are  difeounted  when  the  payments 
are  made  in  courfe. 

Difeount  denotes  more  particularly  an  allowance' made  on  a  bill 
of  exchange,  or  any  other  debt  not  yet  become  due  ;  to  induce  the 
acceptor,  or  debtor,  to  advance  the  money. 

In  the  uf  ual  mode  of  calculating  this  difeount,  it  is  fuppofed  that 
the  whole  intered  which  might  be  made  of  the  debt  till  it  becomes 
payable,  diall  ho  difeounted :  but  this  is  not  jud  ;  for  though  it  be 
true,  that  from  this  time  to  thetime  when  the  debt  becomes  due, fuch 
intered  might  be  made  of  it,  yet  it  is  not  true,  that  by  paying  the 
W'hole  debt  without  difeount,  the  debtor  lofes  fo  much  at  this  time  as 
that  intered  ;  becaufe  hccannot  be  laid  to  have  lod  it,  till  the  time 
comes  when  he  ffiould  receive  it;  and  therefore  he  cannot  be  faid 
to  fofe  any  more  at  this  time  than  fuch  a  fum,  as  being  laid  out  at 
intered  from  this  time  till  the  time  of  phyment-of  the  debt  would 
amount  to  the  intered  of  the  debt  for  the  fame  time  :  in  order  to 
>  ..  A  obtain 
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obtain  this  fom,  find  the  amount  of  1  /.  for  the  given  time,  which, 
at  the  rate  r  and  for  the  time  /,  will  be  1  -\-rt.  See  Interest. 
And  rpt  is  the  intereft  of  the  principal  p  for  the  fame  time  ;  there¬ 
fore  i  — r  / : :  rp  :-^p—,  which  is  the  difeount  required.  Or, 

otherwife  find  a  principal,  which  being  laid  out  at  a  certain  rate  of 
intereft  for  the  given  time  of  difeount,  will  amount  to  the  debt : 
this  principal  is  its  prefent  worth,  and  the  difference  between  this 

and  the  debt  is  the  true  difcoimt.  Thus  1  rt:  1  \:p: — £ - . 


and  p— 


/j  ft  • 

J. -  the  true  difeount  as  before. 


1+  rt 

— _  _  „  .  _  Hence  we 

i  +  rt  i  -\-rt 

have  the  following  rule:  divide  the  continual  product  of  the  debt, 
rate  and  time,  by  the  fum  of  x  and  the  produdt  of  the  rate  and  time. 
To  find  the  annual  difeount  at  3  per  cent,  divide  .03  by  1.03;  at  3! 
per  cent.  .035  by  1.035  ;  at  4 percent.  .04  by  1.04,  &c.and  the  feveral 
quotients  will  be  the  difeounts  required.  Thus, 

At  3  per  cent,  the  difeount  is  .05291,2621,3592. 

3x 


4 

4| 

l 

8 

10 


.0338,1642,5121. 

.0384,6153,8462. 

.0430,6220,0957. 

.0476,1904,7619. 

.0566,0377,3585. 

.0740,7407,4074. 

.0909,0909,0909. 


The  difeount  of  1 1.  for  one  year  multiplied  by  any  principal  will 
give  the  annual  difeount  of  that  principal:  e.  g.  the  difeount  of  100/. 
for  a  year  at  5  percent,  is  4.7619/.  &c.  or  4/.  151.  2 \d.  and  95/. 
41.  9 \d.  will  amount  to  100/.  in  a  year  at  this  intereft  :  whereas  it  is 
the  common  practice  to  allow  5/. 

The  difeount  on  any  debt  for  one  year  being  found  equal  to - tl— 

as  t=L  1,  Dr.  Harris  in  his  Lexicon  diredls  to  find  the  difeount  of 
the  fame  debt  for  any  part  of  one  year,  by  taking  the  proportional 
part  anfwering  to  the  times,  as  the  365th  part  of  the  whole  difeount 
for  that  of  a  day,  &c.  .But  it  is  eafy  to  perceive  the  erroneoufnefs 
of  this  rule,  as  well  as  of  the  tables  which  he  has  founded  upon  it. 

By  his  rule  1  — tL—  1 :  inftead  of__^if-  the  difeount  re- 

l-{-r  I  i-j-r/ 

quired  ;  the  former  quantity  is  evidently  lefs  than  the  latter,  if  t  be 
a  fra&ion,  blit  greater  when  /  is  a  whole  or  mixt  number.  The  fol¬ 
lowing  rule,  by  which  Mr.  Smart  has  conftrudled  his  tables,  which 
art  the  moil  accurate  of  this  kind,  will  give  a  fimilar  refult  with  the 
theorem  already  propofed.  Find  the  intereft  of  1/.  for  any  day  or 
number  of  days,  at  any  given  rate;  then  divide  unit  by  the  fum  of  ll. 
and  it’s  intereft  ;  and  the  arithmetical  complement  of  the  quotient 
will  be  the  required  difeount. 

1  /.  with  it’s  intereft  for  1  day  is  1.0001,3699 

2  1.0002.7297,  &c. 

Difeounts 
of  il.  for 

1  day 

2 

3 

4 

5 

6 


Then  divide 
unit  by 
1.0001,3699 
1.0002,7397 
1.0004,1096 

1.0005,4795 

1.0006,8493 

1.0008,2192 

1.0009,5890 

1.0010,9589 

1.0012,3288 

1.0013,6986 

1.0136,9863 

1.0273,9726 


The  quotients 

And  arithmetical 

are 

complements, 

.9998,6303 

.0001,3697 

.9997,2610 

.0002,7390 

,9995,8921 

.0004,1079 

•9994,5235 

.0005,4765 

•9993, I554 

.0006,8446 

.9991,7876 

.0008,21221 

.9990,4202 

.0009.5798 

•99%9,°52l 

.0010,9469 

.9987,6864 

.0012,3136 

•9986,3201 

.9864,8649 

.0013,6799 

•°‘35A35i 

.0266,6667 

•9733*3333 

i 

9 

10 

TOO 
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Thus  a  table  of  difeount  may  be  formed  for  any  number  of  days. 

Difeounts  are  alfo  frequently  given  for  the  payment  of  dubious,  or 
bad  debts. 

Difeount  is  alfo  ufed  among  merchants  w'hen  they  buy  commo 
dities  on  truft,  with  a  condition,  that  the  feller  fhall  difeount  fo  much 
with  him  per  cent,  for  each  payment  made  before  the  time  expired. 
See  Pr o M  P T  payment. 

The  Sieur  de  la  Porte  diftinguiffies  between  thefe  two  kinds  of 
difeount:  the  firft,  or  that  upon  bills  of  exchange,  is  reckoned  like 
the  exchange,  at  the  rate  of  fo  much  per  cent.  E.  gr.  At  2  per 
cent,  difeount  on  an  hundred  pounds,  there  is  only  ninety-eight 
pounds  to  pay:  whereas  that  on  commodities,  is  not  only  laid^on 
the  hundred  pounds,  but  on  the  hundred  and  difeount  added  together. 
So  that  difeounting  for  goods  at  10  per  cent,  there  is  only  eight  abated 
on  an  hundred  and  eight,  and  not  on  the  hundred.  This  laft,  he 
fays,  is  the  true  difeount. 

Difeount  is  alfo  ufed  with  lefs  propriety  for  the  tare,  or  wafte  of 
any  commodity,  fum,  &c. 

Draw-back,  a  rebate,  or  difeount  upon  the  price  of  commo¬ 
dities,  purchafed  on  certain  conditions.  See  Rebate,  and  Dis¬ 
count. 

Draw-hack  is  more  particularly  ufed  to  denote  certain  duties,  either 
of  the  cuftomsor  of  theexcife,  that  are  allowed  upon  exportation  of 
our  own  manufa&ures,  or  upon  certain  foreign  commodities  that 
have  paid  a  duty  at  importation. 

The.oaths  of  the  merchants  importing  or  exporting  are  required, 
to  obtain  the  draw-hack  of  foreign  goods,  affirming  the  truth  of  the; 
Officer’s  certificate  of  the  entry,  and  the  due  payment  of  the  duties  ; 
and  thefe  may  be  made  by  the  agent  or  hufband  of  any  corporation 
or  company,  or  by  the  known  fervant  of  any  merchant,  ufually  em¬ 
ployed  in  making  his  entries,  and  paying  his  cuftoms.  2  and  3  Ann. 
cap,  9.  With  refpedl  to  foreign  goods  entered  outwards,  if  lefs  in 
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quantity  or  value  he  fraudulently  fhipped  out  than  isexpreffed  in  the 
exporter’s  certificate,  the  goods  therein  mentioned,  or  their  value 
are  forfeited,  and  no  draw-hack  is  to  be  allowed  for  the  fame.  Fo¬ 
reign  goods  exported  by  certificate,  in  order  to  obtain  the  draw-back, 
and  fhipped  or  exported,  or  re-  landed  in  Great  Britain,  unlels  in  cafe 
of  diftrefs,  to  fave  then;  from  perifhing,  which  mult  be  immediately 
fignified  to  the  officers  of  the  cuftoms,  are  to  lofe  the  benefit  of  the 
draw-back,  and  are  forfeited,  or  their  value,  with  the  veffels,  horfes, 
carriages,  &c.  employed  in  the  re-landing  of  them;  and  the  perfons 
concerned  in  rc-landing  them,  or  by  whofe  privity  they  are  re-landed, 
or  into  whofe  hands  they  fhall  knowingly  Come,  are  to  forfeit  double 
the  amount  of  the  draw-back.  13  and  14  Car.  II.  cap.  1 1.  8  Ann. 
cap.  13.  J  h:s  is  to  be  paid  for  within  five  years  after  the  offence. 
And  thefeizure  of  the  horfes,  &c.  may  be  adjufted  by  two  or  more 
juftices  of  the  peace.  6  Geo.  I.  cap.  21.  8  Geo.  I.  cap.  18.  and  11 
Geo.  I.  cap.  29.  Officers  of  the  culloms  conniving  at,  or  affifting 
in  any  fraud,  relative  to  certificate  goods,  befide  other  penalties,  are 
to  forfeit  their  office,  and  to  fuffer  fix  months  imprifonment,  with¬ 
out  bail  or  mainprize  ;  as  are  alfo  mafters  or  perfons  belonging  to  the 
lhips  employed  in  this  bufinefs,  8  Ann.  cap.  13.  Bonds  given  for 
the  exportation  of  certificate  goods  to  Ireland  muft  not  be  delivered 
up,  nor  draw-back  allowed  for  any  goods,  till  a  certificate  under  the 
hands  and  feals  of  the  comptroller,  or  colleflor,  &c.  of  the  cuftoms 
of  fome  port  in  Ireland  be  produced,  teftifying  the  landing,  which 
certificate  muft  be  produced  in  fix  months  from  the  date  of  the  bond. 

8  Ann.  cap.  13.  5  Geo.  1. 

Exchange,  implies  the  trade  of  money,  carried  on  between  one 
place  and  another,  by  means  of  bills  of  exchange.  .  See  Bill. 

The  original  traffic  of  mankind  becoming  troublefome,  neceffitv 
led  them  to  the  invention  of  fome  more  eafy  manner  of  continuing 
their  commerce,  for  which  end  money  was  thought  the  molt  commo¬ 
dious  medium,  and  confequently  this  was,  many  ages  fince,  adopted 
to  carry  on  their  trade;  and  ftill,  for  a  greater  convenience  of  foreign 
trade,  they  not  only  made  coins  of  the  moft  valuable  metals,  bur, 
by  degrees,  fell  into  an  improvement  even  of  this,  and  fubftituted 
remittances  and  exchange,  by  bills,  to  fave  the  expence  and  rifque 
which  the  portage  of  money  from  one  kingdom  to  another  occa- 
fioned.  But  as  commerce  varied,  .fo  did  exchange  too,  though  long 
ago  they  were  generally  reduced  in  Europe  into  four,  viz .cambio 
commune,  cambio  real,  cambio  fees,  and  cambio  fictitio. 

Cambio  commune,  in  England,  was  that  which  was  conftifuted  by 
the  feveral  kings,  who,  having  received  monies  in  England,  would 
remit  the  like  fum  by  exchange,  to  be  paid  in  another  kingdom,  ac¬ 
cording  to  the  value  of  the  different  coins  current  in  thefe  countries. 
Cambio  real,  was  when  monies  were  paid  to  the  exchanger*  and  bills 
were  drawn  without  naming  the  fpecies,  but  according  to  the  value 
of  the  feveral  coins,  and  was  no  more  than  the  pavroent  of  money  in 
England,  with  a  provifo  to  be  paid  the  juft  value  in  fpccie,  in  another 
country,  according  to  the  price  agreed  on  between  the  exchanger 
and  deliverer,  to  allow  or  pay  for  the  exchange  of  the  money  and  the 
lofs  of  time.  Cambio  ftcco,  or  dry  exchange,  is  when  a  merchant  has 
occalion  for  500/.  for  a  certain  time,  and  would  pay  intereft  for  it; 
but  the  lender  being  defirous  to  take  more  than  the  ftature  allows, 
and  yet  willing  to  avoid  the  penalty,  offers  the  500/.  by  exchange  for 
Cadiz,  to  which  the  merchant  agrees;  but  having  no  correfpondenee 
there,  the  lender  defires  him  to  draw  his  bill  on  the  faid  place,  pay¬ 
able  at  double  or  triple  ufiince,  by  any  feigned  perfon,  as  the  exchange 
fhall  then  govern,  with  which  the  merchant  complies;  and  on  re¬ 
ceipt  of  the  bill,  the  banker  pays  the  money,  and  remits  the  bill  .to 
fome  friend  at  Cadiz,  which,  with  the  exchange  and  intereft,  the  mer¬ 
chant  is  to  pay  his  creditor.  Thefe  expences  formerly  were  very 
confiderable.  Cambio  fictitio,  is  when  a  merchant  hath  occalion  for 
goods,  but  cannot  fpare  money  for  their  payment;  and  the  owner  of 
them,  to  fecure  his  advantage,  and  avoirf  the  penalty  of  the  law,  acls 
as  the  ufurer  in  the  former  cafe,  and  obliges  the  buyer  to  defray  the 
expences  of  rc-exchange,  &c. 

The  juft  and  true  exchange  for  monies,  that  is  at  this  day  ufed  £oth 
in  England  and  other  countries,  by  bills,  is  par  pro  pari ,  or  value  lor 
value.  I  hus  the  Englifh  exchange  is  grounded  on  the  weight  and 
finenefs  of  our  own  money,  and  the  weight  and  finenefs  of  thofe  of 
each  other  country,  according  to  their  feveral  ftandards,  and  propor¬ 
tionable  to  their  valuations,  which,  being  truly  and  juftly  made,  as¬ 
certains  and  reduces  the  price  of  exchange  to  a  fum  certain  for  the  ex¬ 
change  of  monies  to  any  country  whatever.  As  money  is  the  com¬ 
mon  meafure  of  things  between  man  and  man  within  the  realm,  fo 
is  exchange  between  merchant  and  merchant  both  within  and  with¬ 
out  the  realm  ;  the  which  is  properly  made  by  bills,  when  money  is 
delivered  fimply  here  in  England,  and  bills  received  for  the  repay¬ 
ment  of  the  fame  in  fome  other  country,  either  within  or  without  the 
realm,  at  a  price  certain,  agreed  on  between  the  merchant  and  the 
deliverer  ;  for  there  is  not  at  this  day  any  peculiar  or  proper  money 
to  be  found  in  fpecie,  whereon  outland  exchanges  can  be  grounded  ; 
therefore  all  foreign  coins  are  called  imaginary. 

The  exchange  of  all  places  conftantly  tends  to  a  certain  proportion, 
and  that  in  the  very  nature  of  things.  If  the  courfe  of  exchange  from 
Ireland  to  England  is  befow  par,  that  of  Ireland  to  IlQlland\vill  be 
ftill  lower:  that  is,  in  a  compound  ratio  of  that  of  Ireland  to  Eng¬ 
land,  and  that  of  England  to  Holland:  for  a  Dutch  merchant,  who 
can  have  his  fpecie  indire&ly  from  Ireland,  by  the  way  of  England, 

'  will  not  chufe  to  pay  dearer  by  having  it  the  diredt  way.  This,  we 
fay,  ought  naturally  to  be  the  cafe;  but,  however,  it  is  not  exadlly 
fo:  there  are  always  circumftances  winch  vary  thefe  tilings ;  and  the 
different  profit  of  drawing  by  one  place,  or  of  drawing  by  another, 
conftitutes  the  particular  art  and  dexterity  of  the  foreign  bankers. 
This  is  what  in  a  great  meafure  conftitutes  what  is  called  arbitration 
in  exchanges,  which  is  defined  to  be  a  truck,  which  two  bankers  mu¬ 
tually  make  of  their  bills  upon  different  parts,  at  a  conditional  price. 
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and  courfe  of  exchange.  This  is  the  mod  beneficial,  as  well  as  the 
nloft  delicate  branch  of  exchange  to  be  thoroughly  informed  of.  . 

1.  Before  any  one  applies  himfelf  to  the  ftudy  of  this  fubjedl,  it  is 
ncceffary  that  he  fliould  be  well  Ikilled  in  the  pra£tical  operations,  in 
regard  to  the  reducing  of  the  derling  money  of  England  into  the  fo¬ 
reign  monies  of  exchange  and  of  account  of  all  places  throughout 
Europe,  according  to  the  dired  courfcs  of  exchange  eftabliffied  for 
the.fe  purpofes,  and  vice verfa, 

2.  That  he  ffiould  be  acquainted  with  the  methods  of  converting 
fterling  money  into  the  monies  of  exchange  and  of  account  of  all 
other  places  of  commerce,  wherewith  England  has  no  direct  efta- 
blifhed  courfes  of  exchange,  but  is  under  the  necefllty  of  making  ufe 
of  the  intermediate  exchanges  of  other  places  ;  together  with  the  na¬ 
ture  of  the  agios,  and  the  manner  of  converting  their  bank  monies 
into  current,  and  the  reverfe.  See  Agio. 

3.  The  manner  of  calculating  all  the  foreign  monies  of  Europe 
into  thofe  of  every  other  diftimft  country,  either  according  to  the 
dired  or  intermediate  exchange,  which  makes  a  much  greater  variety 
of  cafes  than  thofe  who  are  not  acquainted  with  this  extenlive  fub- 
jed  can  imagine.  See  Coin. 

4.  Laftly,  it  isrequifite  to  underftand  the  general  natural  caufes 
of  the  rife  and  fall  of  the  courfes  of  exchange  between  nation  and 
nation,  or  between  one  trading  city  and  another  of  the  fame  nation  ; 
which  depends  upon  the  balance  of  trade  being  either  in  favour  of, 
or  againit  a  nation  or  trading  city. 

Another  method  of  confidering  the  arbitration  of  exchanges,  is 
founded  upon  comparing  the  various  occafional  prices  of  exchange  be¬ 
tween  nation  and  nation,  in  order  to  difeoverat  all  times,  whether 
certain  courfes  continue  in  an  equality  of  proportion,  or  how  far  they 
deviate  therefrom  ;  by  which  means  the  advantage  to  be  made  by 
fuch  a  comparifon  of  exchanges  may  be  exadly  afeertained  for  the 
government  of  the  merchant  or  remitter,  to  take  his  meafures  ac¬ 
cordingly,  and  not  to  let  the  advantageous  occafton  efcape  his  cogni¬ 
zance.  And  this  muft  necelfarily  prove  the  cafe,  provided  a  perfon 
is  not  thoroughly  acquainted  with  this  branch  of  exchanging. 

Factors.  See  the  article  Factor. 

There  are  two  forts  of  commiffions  given  to  faftors,  viz.  an  abfo- 
lute  commiffion,  and  a  limited  one. 

An  abfolute  commiffion  is,  when  a  merchant  gives  his  factor  free 
power  to  buy,  fell,  or  barter  a  commodity,  at  diferetion,  or  as  he 
thinks  fit ;  in  which  commiffion  are  ufually  thefe  words,  Buy  or  fell 
ffich  commodity  as  the  market  goes :  or,  As  to  price,  I  leave  it 
wholly  to  you,  and  defire  you  to  adt  as  for  yourfelf.  But  a  limited 
commiffion  does  bind,  or  tie  the  factor  to  a  certain  price,  for  the 
buying  or  felling  any  kind  of  merchandifc  :  in  which  commiffion  are 
ufually  thele  words.  Buy  or  fell  fuch  a  commodity  at  fo  much,  or  if 
you  cannot,  let  it  alone:  or,  if  you  cannot  fell  fuch  commodity,  at 
fuch  a  price,  keep  it  till  farther  order. 

If  a  f aft  or  fells  goods  for  his  own  account  to  another,  payable  at 
time,  and  receives  the  fame  when  it  is  due  ;  and,  in  the  mean  time, 
let  other  men’s  money  remain  in  that  man’s  hands  unpaid,  for 
goods  by  him  formerly  fold  ;  this  faftar  is  to  be  anfwerable  for  that 
money  to  thofe  other  men,  although  he  ffiould  never  recover  a  periny 
of  it :  for  he  cannot,  without  fraud,  bear  with  the  non-payment  of 
other  men’s  money,  when  due,  and  procure  the  payment  of  his 
own. 

It  afaftorbuy  a  commodity  according  to  commiffion,  and  after¬ 
wards  the  price  advances,  and  she  faftor  fraudulently  converts  the 
gain  to  his  own  ufe  ;  the  merchant,  in  this  cafe,  may  recover  da¬ 
mages  from  his  faftor,  by  the  cuftom  of  merchants,  upon  proof 
thereof. 

if  a  faftor,  by  the  advice  of  his  merchant,  buy  a  commodity  with 
his  merchant  s  money,  or  by  his  credit,  and  his  faftor ,  without  ad¬ 
vice,  fells  the  farrte  again  for  his  own  benefit;  the  merchant  fhall 
recover  this  gain  of  the  faftor,  and  moreover,  fhall  be  amerced  for 
the  fame. 

If  a  faftor  fells  his  merchant’s  goods  to  a  man  diferedited,  and 
*'V  bu)’er  breaks  before  payment,  the  faftor  fhall  pay  for  the  faid 
goods,  unlefs  he  can  prove  that  he  was  ignorant  of  it,  and  that  he 
trufted  the  man  for  goods  of  his  own  alfo. 

It  a faftor  do,  by  a  talfe  entry  at  the  Cuftom-Houfe,  conceal  part 
of  the  cuftom,  without  advice  of  his  merchant,  whereby  the  goods 
become  forfeited  to  the  prince ;  the  faid faftor  fhall  anfwer  the  value 
thereof  to  his  merchant,  as  they  coft,  it  for  goods  to  be  exported  ; 
°r  fr  m'£bt  have  been  fold,  if  it  be  for  goods  to  be  imported. 

lia  faftor,  or  merchant,  inEngland,  procures  a  merchant  ftranger 
goods,  to  pay  but  Engliffi  cultom,  by  entering  them  as  his  own  : 
inch  faftor,  or  merchant,  fhall  forfeit  all  his  goods  to  the  king. 

3./r  1  s  an.y  |eturn  to  his  merchant  for  the  neat  produce 
of goods  prohibited  goods,  without  commiffion,  the  faftor 

mail  bear  thelofs,  or  damage  ;  but  if  a  faftor  do  any  unlawful  adt, 
by  order  of  his  merchant,  the  merchant  fhall  make  good  the  fame, 
and  the  faftor  fhall  pay  triple  damages. 

Ifafaftorbe  robbed  of  his  merchant’s  goods,  he  fhall  bear  thelofs. 

.  “  *  faftor  buys  goods  which  afterwards  become  damaged  by  ac¬ 
cident,  the  merchant:  fhall  bear  the  lofs.  1 

A  faftor  is  only  accountable  for  the  money  he  receives  for  goods 
fold  by  him,  tcc.  but  it  any  part  prove  falfe  coin,  or  bad,  he  is  to 
make  it  good. 

It  a faftor,  by  bill  of  exchange,  makes  a  fum  of  money  payable  to 
a  perfon  that  breaks  before  the  faid  bill  is  due  ;  the  faftor,  in  this 
may,  and  ought  to  countermand  his  bill  from  the  acceptor, 
which  if  he  has  paid  the  broken  merchant  before  due,  he  is  anlwer! 
able  tor  the  fame  to  the  faff  or. 

If  a  faftor  has  orders  from  his  merchant  toinfure  goods,  &c.  for  a 
certain  voyage,  andhas  money  in  his  hands  fufficient  to  pay  the  pre- 
cu  ’  neglefts  the  fame,  and  does  not  infure,  and  the 

faid  fhip  or  goods  perifh  at  fea,  the  faftor  fhall  be  anfwerable  for  the 


damage  to  his  merchant,  unlefs  he  gives  very  ftrong  reafons  why  he 
did  not  infure. 

If  a  faftor,  having  infured  goods,  &c.  which  happen  to  be  loft 
and  the  faftor  (having  no  order  or  commiffion  to  a<ft  at  diferetion) 
makes  compofition  with  the  infurers,  he  fhall  be  anfwerable  to  his 
merchant  for  what  abatements  he  makes,  as  w  ell  as  for  the  reft  that 
was  infured. 

If  a  faftor  wrongs  his  merchant  by  errors  in  accounts,  he  is  to 
make  good  the  fame,  not  only  the  principal,  but  likewife  the  intereft 
thereof;  and  the  contrary,  if  th e faftor  happens  to  wrong  himfelf  bv 
not  charging  the  merchant.  It  is  therefore  ufual  for  all  faftors,  in 
their  account  of  fales,or  invoices,  to  write  at  the  foot  of  the  accounts, 
errors  excepted. 

Fa&oragc,  provifion,  or  commiffion,  is  the  wages  of  a  faftor,  and 
is  fo  much  to  th c  faftor  for  every  hundred  pounds  value  of  thepn  - 
duce  of  goods  bought  or  fold  by  the  faid  faftor  ;  which  provifion  is 
ufually  more  or  lefs,  according  to  the  dilfance  of  the  fadlory  or  place 
of  trade.  / 

Insurance,  or  policy  of  infurance,  is  a  contradf,  or  convention, 
upon  which  a  merchant  having  loaded,  and  caufing  merchandizes  to 
be  tranfported  by  fca  or  land,  fearing  to  lofe  them,  finds  one,  on 
feveral  other  merchants,  who  oblige  themfelves  to  pay,  and  repair 
the  lofs  and  damages  which  could  happen  during  the  voyage,  to  the 
ffiip  and  cargo,  on  condition  of  io  much  per  cer?t.  for  a  certain  fum 
infured  ;  which  fo  much  per  cent,  is  previoufly  paid  to  the  infurcr, 

.  and  is  called  prime  infurance ,  becaufe  it  muft  be  paid  beforehand  in 
receiving  the  policy  figned  by  the  infurer,  or  infurers. 

It  does  not  fuffice  fo  have  the  fhip,  merchandizes,  &c.  infured; 
but  the  infurers  muft  likewife  be  rich,  that  they  may  he  able  to  exe¬ 
cute  all  the  articles  of  the  convention  they  are  entered  into. 

The  policies,  or  adls  of  infurances,  muft  contain  the  name,  and 
place  of  abode  of  the  perfon  whofe  effedls  are  infured,  his  quality  of 
proprietor,  agent,  &c.  the  effects  infured,  the  name  of  the  maker, 
and  of  the  ffiip ;  the  name  of  the  place  where  the  merchandizes  have 
been,  or  are  to  be  loaded  ;  that  of  the  harbour,  or  port  from  whence 
the  veflel  is  failed  or  is  to  fail;  of  the  ports,  bays,  &c.  where  it  is 
to  load  or  unload,  and  of  all  thofe  it  is  fo  enter  during  the  voyage, 
the  time  when  the  dangers  begin  and  end  ;  the  fums,  and  the  value 
which  is  underftood  to  be  infured  :  the  prime  of  the  infurance;  and 
generally  all  the  conditions  to  be  agreed  upon. 

If  the  mafter  of  a  ffiip,  during  the  courfe  intended,  undertakesan- 
other  voyage,  not  mentioned  in  the  policy  of  inf  urance;  the  infurers 
are  difeharged  of  their  obligation. 

Either  the  whole  cargo  of  a  fhip  may  be  infured,  or  all  the  mer¬ 
chandizes  in  general  on  board  the  feveral  veffels  of  a  fleet,  or  form 
portion  thereof,  either  p,  T’^,  & c.  Infurances  are  made  on  all 

the  perils,  rifques,  and  unforefeen  accidents  which  could  happendu- 
ring  the  voyage.  1  here  are  infurances  w  hereby  fome  infurers  oblige 
themfelves  for  the  naufrages,  and  unforefeen  accidents :  others  for 
lofles,  and  the  robberies  committed  by  pirates,  &c.  others  for  the 
dangers  of  fire.  There  are  infurances  made  for  all  voyages  from  one 
place  to  another,  even  till  the  return  of  the  fliip,  which  happens 
often  for  voyages  to  America,  and  the  coaft  of  Guiney.  There  are 
fome  only  for  the  time  fpent  in  failing  from  one  place  to  another  ; 
and  others  for  part  of  the  voyage.  Even  the  lives  of  perfons  on 
board  have  fometimes  been  infured,  the  infurers  engaging  the'mfelves 
to  pay  a  certain  fum  to  the  heirs  of  thofe  perfons,  in  cafe  they  were 
to  die. 
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As  to  the  prices  at  fo  much  per  cent,  on  infurances,  they  are  dif¬ 
ferent,  according  to  the  rifques  ;  fometimes  they  give  for  a  voyage, 
2,  3,  and  4.  per  cent,  and  at  other  times,  according  to  the  dangers, 
as  far  as  12,  and  30  per  cent.  &c.for  in  this  they  confider  either  the 
quality  of  the  merchandize  ;  for  example,  if  it  be  fait,  fubjed  to  be 
melted  ;  corn,  fubjedltobe  wetted,  and  fpoiled;  or  the  foundnefs  of 
the  ftiip,  either  old,  or  newly  built  ;  it’s  fails,  rigging,  artillery, &c. 

Bill  of  Lading.  See  the  article  Bill  of  lading. 

The  form  of  a  bill  of  lading  is  this :  Shipped,  by  the  grace  of  God. 
and  in  good  condition,  by  Francis  Evans,  of  London,  merchant,  and 
company,  in  and  upon  the  good  ffiip  called  the  Prince  Frederick,  of 
Dover  ;  whereof  is  mafter,  under  God,  for  this  prefent  voyage, 
Samuel  Sailtrue,  of  London,  mariner,  and  now  riding  at  anchor  in 
the  port  of  London, and  by  God’s  grace  bound  for  Leghorn  in  Italy ; 

that  is  to  fay,  1  bale  of  woollen  cloth,  1  calk  of  tin 
in  blocks,  and  1  cafk  of  refined  fugar ;  contents,  &c. 
as  per  invoice,  being  marked  and  numbered  as  in  the 
margin,  and  are  to  be  delivered  in  the likegood order, 
and  well  conditioned,  at  the  faid  port  of  Leghorn  (the 
danger  of  the  fea  only  excepted),  unto  Mr.  David 
Dealfair,  merchant  there,  or  to  his  affigns,  he  or 
they  paying  freight  for  the  faid  goods,  2  dollars  per 
hundred  weight,  for  the  tinand  copperas,  and  ji  dol¬ 
lar  per  cloth,  W'ith  primage  and  average  accuftomed.  In  witnefs 
W'hereof,  the  mafter  or  purfer  of  the  faid  ffiip  has  affirmed  to  three 
bills  of  lading,  all  of  this  tenor  and  date  ;  one  of  which  three  bills 
being  accompliffied,  the  other  two  to  ftand  void.  And  fo  God  fend 
the  good  ffiip  to  her  defired  port  in  fafety.  Amen. 

Dated  in  London,  the  28th  of  September,  Anno  Domini  1794, 
inlides  and  contents  unknown  to  .Samuel  Sailtrue. 

Protest,  is  a  fummons  written  by  a  notary  public  to  a  merchant, 
banker,  or  the  like,  to  accept  or  difeharge  a  bill  of  exchange  drawn 
on  him,  after  his  having  refufed  either  to  accept  or  pay  it. 

1  here  are  two  kinds  at  protefls:  the  one  for  want  of  accepting 
the  bill  at  the  time  of  prefenting  it ;  the  other,  for  wantof  payment 
WThen  it  becomes  due,  whether  it  has  been  accepted,  or  not. 

Tbe  bearers  of  bills  of  exchange  that  have  been  accepted, or  which 
become  payable  at  a  certain  day/qre  obliged  to  have  them  either 
paid  or  protefted  within  three  days  after  they  becomedue,  and  this 
frotejl  is 'to  be  notified  within  fourteen  days  after  to  the  party  from 
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whom  the  bill  was  received,  who,  upon  fuch  protef  being  produced, 
is  to  repay  his  faid  bill  with  intereft  and  charges  from  the  time  of 
the  protefting ;  and  in  default  of  fuch  protef ,  on  due  notice  within 
the  days  limited,  the  perfon  fo  failing  fhall  be  liable  to  all  coils, 
damages,  and  intereft. 

LAWLESS  court,  a  court  faid  to  beheld  annually  on  King’s-hill, 
at  Rochford,  in  Eftex,  on  the  Wednefday  morning  after  Michael - 
mas-day,at  cock  crowing,  where  they  whifper,  and  have  no  candle 
nor  any  pen  and  ink,  but  only  a  coal.  Perfons  who  owe  fuit,  or 
fervice,  and  do  not  appear,  forfeit  double  their  rent  every  hour  they 
are  miffing. 

This  iervile  attendance,  Camden  informs  us,  was  impofcd  on  the 
tenants  for  confpiring  at  the  like  unfeafonable  time  to  raife  a  com¬ 
motion.  The  court  belongs  to  the  honour  of  Raleigh,  and  to  the 
earl  of  Warwick,  and  is  called  lawlefs  from  it’s  being  held  at  an  un¬ 
lawful  hour. 

LAWN,  a  fpacious  plain  in  a  park,  or  adjoining  to  a  noble  feat. 
As  to  the  dimenlions  of  a  lawn ,  in  a  large  park,  it  lliould  be  as  ex- 
tenlive  as  the  ground  will  permit ;  and,  if  poffible,  it  fhould  never 
be  lefs  than  thirty  or  forty  acres  :  but  in  gardens  a  lawn  of  eight  or 
ten  acres  is  fufficient.  Lawns  ought  always  to  lie  open  to  the  front 
of  the  houfe,  and  to  be  open  to  the  neighbouring  country,  not  pent 
up  with  trees ;  and  the  moll  happy  lituation  is,  when  the  belt  rooms 
of  the  houfe  front  the  eaft,  or  rather  the  fouth-ealt,  and  the  lazvn 
lies  immediately  before  them;  bccaufe  the  fun,  in  an  afternoon,  in 
this  cafe,  ffiines  on  the  profpeCt,  and  at  the  fame  time  not  into  the 
rooms.  The  beft  fituation  for  a  lazvn ,  except  this,  is  on  the  fouth 
fide  ot  a  houfe;  for  if  on  the  weft,  it  expofes  the  houfe  to  too  much 
wind,  and  if  on  the  north,  too  much  open  to  the  cold.  It  is  bcft 
therefore  to  plant  trees  and  wildernefles  on  the  weft  and  north  fides 
of  houfes. 

As  to  the  figure  of  a  lazvn ,  fome  recommend  an  exaCl  fquare, 
others  an  oblong  fquare,  fome  an  oval,  and' others  a  circular  figure  ; 
but  neither  of  thcle  fhould  be  invariably  regarded  ;  becaufe  it  ought 
to  be  contrived  fo  as  to  fuit  the  figure  of  the  ground  :  and  as  there 
fhould  be  trees  planted  for  (hade  on  the  boundaries  of  the  lawns ,  the 
fides  may  be  broken  by  irregular  plantations  of  trees,fome  breaking 
forwarder  than  others,  and  not  too  clofely  crouded  together,  which 
make  a  better  appearance  than  any  regular  plantations  can  do. 
When  there  are  no  good  profpe&s  beyond  the  lawn ,  it  will  be  pro¬ 
per  to  have  it  bounded  on  every  fide  by  plantations,  which  may  be 
brought  round  pretty  near  to  each  end  of  the  houfe,  fo  that  perions 
may  loon  get  into  fhade.  For  this  purpofe  thofe  trees  fhould  be 
preferred,  which  grow'  large,  ltrait,  and  handfome.  Of  the  deci¬ 
duous  trees,  the  moll  proper  are  the  elm,  oak,  beech,  and  cheftnur ; 
and  if  there  are  fome  clumps  of  evergreen  trees  intermixed  w  ith  the 
others,  they  will  add  to  the  beauty  of  the  whole,  efpecially  in  the 
winter  feafon :  the  beft  forts  for  this  purpofe  are  lord  Weymouth’s 
pine,  and  the  filver  and  fpruce  firs, 

LAWYER,  leg! ft  a  jurij cortf ultus,  one  learned  in  the  law. 

LAXATIVE  medicines,  thofe  which  loofen  the  belly,  and  pro¬ 
mote  adifpofition  to  go  to  ftool :  fuch  are  all  cathartic,  emollient, 
and  lubricating  medicines. 

LAY,  the  name  of  a  kind  of  ancient  poefy,  or  poem,  among  the 
French,  confiding  of  very  fhort  verfes.  F.  Mourgues,  in  hisl  rea- 
tife  of  French  poetry,  gives  us  an  extraordinary  fpecimen  of  one  of 
thefe  ancient  lays : 

Sur  Vappuis  dti  monde 
Shcefaut  il  qu  on  fonde 
D’ejpoir  f 
Cette  mer  profonde , 

En  debris  feconde. 

Lay -land,  in  hufbandry,  fallow-ground,  which  lies  untilled. 

Lay  brothers,  among  the  Romanifts,  thofe  pious,  but  illiterate 
perfons,  who  dfivote  themfelves,  in  fome  convent,  to  the  fervice  of 
the  religious. 

LAY  ERS,  in  gardening,  are  tender  fhoots,  or  tw  igs  of  trees, 
laid  or  buried  in  the  ground  ;  till  having  itruck  root,  they  are  fepa- 
ratedfrom  the  parent-tree,  and  become  diftinCl  plants.  Many  trees 
may  be  thus  propagated  by  layers;  the  ever-greens  about  Bartholo- 
mew'-tide,  and  other  trees  about  the  month  of  O&ober.  The  ope¬ 
ration  is  performed  by  flitting  the  branches  a  little  way,  and  laying 
them  about  half  a  foot  under  the  mould  :  the  ground  fhould  firft  be 
made  very  light,  and  after  they  are  laid,  they  fhould  have  a  little 
water  given  them.  If  they  do  not  comply  well  in  laying  them 
down,  they  mull  be  pegged  down  with  a  hook  or  tw'o  ;  and  if  they 
have  taken  fufficient  root  by  the  next  winter, they  fhould  be  cutoff 
from  the  main  plants,  and  planted  in  the  nurlery.  Some  twift  the 
branch,  or  bare  the  rind  ;  and  if  it  be  out  of  the  reach  of  the  ground, 
they  faiten  a  tub  or  bafket  near  it,  which  they  fill  with  good  mould, 
and  lay  the  branch  in  it. 

LAYES,  orLEYEs,  pafture-ground,  formerly  tilled  and  fowm. 

LAYMAN,  a  perfon  not  engaged  in  any  order  of  ecclefiaftics. 

Layman,  among  painters,  a  little  ftatue,  or  model,  either  of 
wax  or  wood,  whofe  joints  are  fo  made,  that  it  may  be  put  into  any 
attitude,  or  pofturc.  It’s  chief  ufe  is  for  the  calling  and  adjufting 
draperies,  for  the  cloathing  of  figures.  The  French  call  it  manequin, 
little  man. 

LAZARETTO,  or  Lazar-house,  a  public  building,  in  man¬ 
ner  of  an  hofpital,  for  the  reception  of  poor  fick.  In  fome  coun¬ 
tries,  it  is  a  large,  detached  edifice,  appointed  for  perfons  coming 
from  places  fulpeClcdof  the  plague,  to  perform  quarantine. 

LAZULI,  or  Lapis  Lazuli,  a  fort  of  precious  ftone,  of  a  blue 
colour,  veined  and  fpotted  with  u  hite  and  yellow. 

This  is  the  fame  with  what  is  otherwife  called  azure  ftone,  by  the 
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ancients  cyaneus ,  and  cccruleurn  ;  by  Mefue,  the  furry  Hone  ^  and  by 
Pliny,  and  many  of  the  ancients,  fapphirus. 

I  his  is  one  of  the  ores  of  copper,  the  balls  of  which  is  al  debafed 
cry  ftalline  matter,  coloured  with  the  elegant  and  beautiful  blue,  which 
this  matter  gives,  in  our  experiments,  to  all  alcaline  liquors.  It  is  a 
very  hard  and  compact  ftone,  being  ranked  among  thofe  that  take  a 
high  polifh,  and  are  not  liable  to  be  fcratched  by  accidents;  and 
therefore  is  worked  in  a  number  of  different  toys.  It  is  found  ini 
detached  lumps  ufually  of  the  lize  of  a  man’s  filf,  often  fmaller,  and 
fometimes  of  four  or  five  pounds  weight  :  it  is  never  covered  with 
any  coat  or  cruft,  but  refembles  thofe  ftones  which  have  been  vvafhed 
ofFfrom  whole  ftrata,  and  fmoothed  or  rounded  bv  accidents  after¬ 
wards.  It  is  of  a  naturally  fmooth  and  glofiv  furface  ;  and  it’s  ge¬ 
neral  colour  is  the  elegant  one  already  mentioned  ;  but  this  is  va¬ 
riegated  in  a  ver)  beautiful  manner  with  fpots  or  clouds  of  white, 
and  with  veins  of  a  fine  Ihining  gold  colour.  It  has  thele  variega¬ 
tions,  in  different  degrees,  in  feveral  maffes,  and  in  general  molt  to 
be  valued,  as  it  has  lealf  of  them  ;  tor  though  very  beautiful  to  the 
eye,  they  are  foreign  to  all  the  ufes  they  are  put  to,  except  when  it  is 
cut  as  a  gem.  T  he  white  clouds  or  veins  (for  this  matter ’s  fome¬ 
times,  though  more  rarefy,  dupofeu  of  in  the  laft  form)  arc  ufually  of 
a  dead  and  opake  hue  ;  but  fometimes  they  are  bright  ana  pellucid 
as  cryftal  ;  this  lalf  ftate  of  them  adds  greatly  to  ihc  beauty  ot  the 
ftone:  the  yellow  ones  are  always  bright  and  glofiy ;  they  have  been 
fuppofed  by  many  to  be  veins  of  gold,  andthe  ftone  has  been  thence 
called  agold  ore  ;  but  they  are  in  reality  only  marcafite.  Sometimes 
that  gold-like  matter  is  not  difpofed  in  veins,  but  in  fpots  and  ftars, 
and  in  this  cafe  the  ftone  is  the  fapphire  of  the  ancients  ;  for  they 
knew  the  gem  we  call  the  fapphire  by  a  very  different  name,  calling 
it  the  Iky -blue  beryl ;  and  defcribing  what  they  meant  by  the  w’ord 
fapphire  to  be  a  ftone,  opake,  of  a  fine  blue,  and  variegated  with 
fpots  of  agold  colour  in  form  of  ftars.  All  the  variations  of  this 
ftone  are  fubjedl,  befides,  to  other  accidental  foulnefies,  and  are 
fometimes  debafed  to  the  ftate  of  a  mere  common  blue  copper- 
colour. 

The  lapis  lazuli  is  found  in  many  parts  of  the  world,,  but  that  of 
Alia  and  Africa,  in  both  which  countries  it  is  frequent,  is  valily 
fuperior,  both  in  beauty  and  real  value,  to  the  Bohemian  and  Ger¬ 
man  kind,  which  is  brought  too  often  to  us  in  it’s  place.  1 1  is  to  be( 
chofen  heavy,  of  a  fine  clofe  texture,  and  of  a  deep  indigo  blue  co¬ 
lour,  w'ith  a  little  wdiite  matter  about  it,  and  with  as  few  of  the 
ornamental  gold  coloured  veins  in  it  as  poffible,  and  fuch  as,  when 
put  in  the  fire,  calcines  without  emitting  any  fmell.  It’s  virtues  in 
medicine  are  thofe  of  a  very  violent  purgative  and  emetic,  which  are 
owing  to  the  copper  it  contains. 

The  painters  are  indebted  to  lapis  lazuli  for  one  of  the  nobleft 
colours  they  are  acquainted  wdth  ,  their  ultramarine  being  only  a  cal¬ 
cination  of  this  ftone.  The  German  lapis  lazuli  does  not  anfwer 
well  in  this  procefs,  and  difeovers  itfelf  by  it’s  calcining  ealier  than 
the  African  or  Afiatic,  and  turning  greenilh.  The  Oriental  kind 
calcines  to  a  finer  blue  than  it  naturally  has,  and  retains  the  colour 
for  ever.  After  calcining  the  ftone  in  a  clear  fire  of  charcoal,  they 
grind  it  to  an  impalpable  powder  on  a  porphyry,  and  then  mixing  it 
up  in  a  paftc,  compofed  ofpiten,  wax,  and  oil,  they  work  it  about 
with  the  hands  ;  and,  finally,  kneading  this  in  a  velfel  of  clearwater, 
as  the  powder  feparates  from  the  vilcid  matter,  it  finks  to  the  bot¬ 
tom  :  when  all  that  is  perfectly  fine  in  this  is  worked  out,  they  let  , 
the  water  be  drained  off,  and  dry  the  powder  tor  ufe.-'  What  re¬ 
mains  emoodied  in  the  patle,  is  afterwards  feparated,  and-HUk-Csa 
worfe  kind  than  the  former,  though  even  the  very  meaneft  ultrama¬ 
rine  is  a  very  beautiful  colour. 

LEA  of  yarn,  is  ufed  in  fome  parts  of  England  for  a  certain 
quantity  o t  yarn.  At  Kidderminfter  it  ought  to  contain  two  hun¬ 
dred  threads,  on  a  reel  four  yards  about.  Scat.  22<$c  23  Car.  II. 

LEACH-Ww,  a  word  ufed  by  the  Englilh  falt-workers  to  ex- 
prefs  the  brine  which  runs  out  from  the  fait,  w’hen  it  Hands  in  the 
balket  to  drain,  immediately  after  being  taken  out  of  the  pan  ;  and 
alfo  the  liquor  left  in  the  pan,  when  no  more  fait  will  flioot. 

LEAD ,  plumbum,  in  natural  hiftory,  a  pale  or  livid  white  metal, 
foon  loling  it’s  brightnefs  in  the  air,  and  contracting  a  blackilh  or 
greyifh  alff-colour  ;  very  foft  and  flexible ;  unelaftic,  and  unfono- 
rous  ;  the  heavieft  of  all  metallic  bodies  but  gold,  quicklilvcr,  and 
platina :  it  is  upwards  of  eleven  times  heavier  than  an  equal  bulk  of 
water. 

It  melts  in  a  very  fmall  degree  of  fire,  long  before  it  grows  red- 
hot :  in  a  ftrong  red  heat  it  emits  vilible  fumes.  It  lofes  of  it’s 
malleability  in  proportion  as  it  is  heated :  by  nimble  agitation, 
when  it  is  juft  ready  to  melt,  or  when  returning  from  a  fluid  to  a 
confident  ltate,  it  may  be  divided  into  fmall  grains, orpowder.  Gra¬ 
nulated  lead iscommonly  prepared,  by  pouring  the  melted  metal  into 
a  wooden  box  rubbed  on  the  infide  withchalk,  andllrongly  lhaking 
it  till  it  fets  or  becomes  folid  ;  when  large  quantitiesareprepared,  a 
wooden  trough  is  made  ufe  of.  it  is  formed  into  round  granules  or 
lhot,by  pouring  the  melted  lead  into  cold  water,  through  a  perfo¬ 
rated  plate  ;  a  little  orpinient  being  added  to  the  metal  in  fufion"; 
this  improves  it’s  hardnefs,  and  makes  it  run  more  regularly  into 
globules  without  drawing  a  tail. 

Lead,  when  juft  become  fluid,  looks  br'ght  like  quickfilver  ;  but 
prefently  contrails  on  the  furfacc  a  variouily  coloured  powdery  pel¬ 
licle.  Some  have  fuppol'edthat  this  was  an  heterogeneous  lubftance; 
and  that  the  lead,  by  it’s  feparation,  became  purer.  But  aftei  this 
imaginary  purification,  it  will  Hill,  upon  continuing  the  fire,  exhi¬ 
bit  a  pellicleas  at  firft  :  if  this  be  taken  off,  or  the  metal  flirred,  fo 
as  to  expofe  a  frefh  furface  to  the  air,  a  new  one  will  arife,  till  by 
degrees  the  wholequantity  is  changed  into  a  dnlky  powder  or  calx, 
called  plumbum  ufuin.  The  injection  ot  a  little  tat,  charcoal  pow¬ 
der,  or  other  inflammable  matters,  prevents  thischange,  and  readily 

revives 


Fait  voir 
Caiine  au  matin,  fonde 
Et  forage  y  gronde 
Le  Joir. 
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revives  the  calx  into  lead  again,  notwithftanding  Bocrhaave  s  aller- 
tion  that  the  calx  of  lead  is  very  hard  to  reduce.  , 

Calx  of  lead,  expofcd  to  the 'fire  in  a  furnace  fo  contrived  as  that 
the  flame  may  play  upon  it’s  furface,  becomes  white,  yellow,  and 
at  length  of  a  bright  red  colour  ;  hence  the  yellow  lead  or  mauicot, 
and  the  red  lead  or  minium  of  the  painters,  ^ee  the  articles  Mas- 

ticot  and  Minium.  , 

If  lead  be  urged  with  a  bright  red  heat,  it  changes  by  degrees 
into  a  yellow,  fiafhy  fcoria,  called  litharge,  of  a  paler  or  deeper 
colour,  according  to  the  degree  ot  lire  it  has  undergone,  bee  the 

article  Litharge.  r 

All  the  calces  and  fcoria:  of  lead  vitrify  more  eafily  than  thole  ot 
any  other  metal  :  expofed  to  a  moderately  llrong  fire,  they  quickly 
run  into  a  tranfparent  yellow  glafs.  I  his  glafs,  in  tufion,  power¬ 
fully  difiblves  and  vitrifies  the  more  refraaory  metallic  calces  and 
earths  ;  and  unlefs  faturated  with  thefe  kinds  of  addition;,,  conodes 
and  finks  through  the  common  crucible. 

If  gold  or  filver  be  mixed  with  lead ,  and  expofed  to  the  fire,  the 
lead  fcorifies,  as  it  would  by  itfelf,  and  arifesto  the  furface,  fo  as  to 
be  raked  off  in  the  form  of  glafs  or  litharge;  at  the  fame  time  car¬ 
rying  with  it  any  imperfe£t  metal  that  the  gold  or  filver  had  been 
mixed  with,  but  leaving  thofe  perfedl  metals  themfelves  unhurt. 
Hence  gold  and  filver  are  purified  by  means  of  lead  from  admixtures 
ofthebafer  metals  ;  and  hence  lead  is  called  by  the  chemilfs,  balneum 
Jolts  £if  lunce,  lavacrum  regis  &  regina,  fapo  metallorum ,  6c c.  The 
litharge  met  with  in  the  fhops  is  produced  ifn  thole  w>orks  where  gold 
and  filver  are  thus  purified  ;  and  contains  the  heterogeneous  metals 
which  the  gold  or  filver  had  been  mixed  with. 

Lead  expofed  for  fome  time  to  the  fleam  of  vinegar  or  other  ve¬ 
getable  acids,  is  gradually  corroded  into  a  white  calx,  which  is  the 
cerufs  or  white  lead  of  the  fhops.  See  Ceruss. 

Lead  is  employed  for  various  mechanic  ufes  ;  as  in  thin  fheets 
for  covering  buildings,  for  pipes,  pumps,  citterns,  ftatues,  fhot, 
bullets,  and  windows,  for  fecuring  iron  bars  in  hard  ftones,  for 
*  fundry  kinds  of  large  veffels  for  evaporation,  and  many  other  me¬ 
chanic  purpofes.  It  has  been  obferved  that  plants  do  not  thrive  fo 
well  in  leaden ,  as  in  earthen  and  wooden  velfels.  It’s  principal  ufes 
in  the  chemical  arts  are,  for  promoting  the  vitrification  of  earthy 
and  flony  matters,  in  the  making  of  glafs  or  the  fmelting  of  ores,  or 
in  the  glazing  of  earthen  veffels;  for  the  refining  of  gold  and  filver  ; 
for  the  eliquation  of  filver  from  copper  ;  for  forming  with  oil  the 
bafisof  varnifhes  and  paints. 

The  effedls  of  had  on  the  human  body  are  dangerous :  thofe  who 
are  expofed  to  it’s  vapours  in  the  fire,  and  even  thofe  who  grind 
it’s  calces,  minium,  cerufs,  and  litharge,  for  the  painters,  arelub- 
je&  to  violent  gripes  and  conflipations  of  the  bowels,  contradlions 
of  the  limbs,  and  other  diforders.  Much  more  hurtful  is  the  in¬ 
ternal  ufeof  lead  corroded  ordiffolved  by  acids,  as  cerufs,  faccharum 
faturni,  the  folution  in  vinegar,  called  acetum  lythargyrii,  or  the 
tincture  drawn  from  the  faccharum,  with  fpirit  of  wine,  commonly 
called  tindtura  antiphthifica.  The  faturnine  preparations  are  ap¬ 
plied  externally  with  fafety,  as  coolers,  repellants,and  deficcatives  : 
it’s  calces,  diffolved  in  oils,  form  the  balis  of  moft  of  the  olficinal 
plaifters. 

Culinary  veffels,  lined  with  a  mixture  of  tin  and  lead,  which  is 
the  ufual  tinning,  are  apt  to  communicate  to  acid  foods  pernicious 
qualities,  and  require  to  be  ufed  with  great  precaution.  In  Holland, 
and  perhaps  in  other  places,  it  has  been  cuftomary  to  corredt  the 
more  offenfive  expreifed  oils,  as  that  of  rape-feed,  fo  as  to  fubftitute 
them  to  oil  of  olive  or  oil  of  almonds,  by  impregnating  them  with 
lead:  this  dangerous  abufe  may  be  dilcovered  by  mixing  a  little  of 
the  fufpedled  oil  with  a  folution  of  orpiment  made  in  lime-water  ; 
on  lhaking  them  together,  and  fuffering  them  to  reft,  the  oil,  if  it 
has  any  faturnine  taint,  will  appear  of  an  orange-red  colour;  if  pure, 
of  a  pale  yellowifh.  The  fame  abufe  has  been  extended  al fo  to  acid 
wines,  which  diffolve  fo  much  lead  as  to  acquire  a  fweet  talle,  and 
to  become  flow  poifons.  The  lead  is  readily  difeovered  in  thefe  like- 
wife,  by  the  fame  fulphureous  folution,  which  changes  the  colour 
of  wines  impregnated  with  this  metal  to  a  brownifh  red  or  blackifh  ; 
lead,  whether  diffolved,  or  in  it’s  metallic  form,  being  conftantly 
ftained  by  fulphureous  liquors  or  vapours. 

Lead  is  fometimes  found  in  the  earth  native,  or  in  it’s  metallic 
form,  though  very  rarely  pure.  It’s  common  ores  are  nearly  of  the 
colour  of /..-W  itfelf,  and  appear  compofed  of  cubes  or  parrallelopipeds, 
fometimes  large  and  regular,  fometimes  irregular  and  fmall.  There 
are  lead  ores  alfo  of  a  white,  greyifh,  or  greenifh  colour,  and  prif- 
matic  figure  ;  but  thefe  are  rarely  met  with.  The  ores  of  filver, 
copper,  and  other  metals,  except  tin  and  iron,  have  often  a  lead  ore 
intermixed.  The  lead  is  extracted  by  fufion  in  contadl  with  the 
tuel ;  the  furnace  being  fufficiently  heated  with  wood  or  charcoal, 
the  powdered  ore  is  thrown  in  by  degrees,  and  frefh  fuel  and  ore 
occafionally  fupplied  :  th chad,  "revived  by  the  inflammable  matter 
of  the  coals,  runs  down  into  a  bafon  at  the  bottom  of  the  furnace  ; 
from  whence  it  is  laded  out,  and  caft  in  iron  moulds,  into  large 
malfes,  called  pigs  of  lead.  All  the  common  lead  ores  contain  fome 
filver  ;  the  fteei-grained,  and  fuch  as  are  compofed  of  fmall  cube?, 
have  generally  more  filver  than  the  compadl  and  large  diced  forts  • 
the  white  and  green  fcarcely  hold  Any.  The  filver  is  extracted, 
when  it’s  quantity  is  confiderable  enough  to  bear  the  expence  of  ex- 
trading  it,  by  fcorifying  the  had  upon  a  teft  ;  the  whole  being  kept 
in  fufion  on  a  hearth  made  of  bone-afti  or  other  like  materials,  the 
lead  partly  vitrifies  and  finks  into  the  hearth,  and  partly  turns  to 
litharge,  which  floats  on  the  furface,  and  is  raked  or  blown  by  bel¬ 
low’s  to  one  fide  ;  the  filver  at  length  remaining  by  itfelf.  Lend 
almoft  always  contains  lome  portion  of  copper  ;  and  hence  the  filver 
obtained  in  this  operation  is  fcarcely  ever  tree  from  fome  admixture 
of  that  metal.  ■ 

The  preparations  of  lead  are,  1.  Minium,  or  red  lead.  2. 
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Litharge.  3.  Burnt  had,  plumbum  uftum.  4.  Cerufe.  5.  Salt* 
or  fugar  of  lead,  saccharum  saturni. 

Burnt  had  is  thus  prepared:  Cut  a  quantity  of  the  thinneft  milled 
had  that  can  be  got  into  fmall  plates  ;  fill  an  earthen  veffei,  that 
will  bear  the  fire,  with  thefe  plates  and  pow’der  of  common  brim-' 
ftone,  laid  ftratum  fuper  ftratum;  fet  it  over  the  fire,  and  when 
the  fulphur  is  burnt  away,  the  lead  will  be  found  reduced  to  a 
blackifh  powder.  Five  ounces  of  fulphur  will  ferve  for  half  a 
pound  of  had.  The, matter  is  to  be  ftirred  while  it  remains  on  the 
fire;  and  when  it  is  cold,  the  pow’der  is  to  be  wafhed  three  or  four 
times  with  common  water,  and  then  dried  for  ufe ;  being  of  the 
fame  virtue  with  litharge,  or  scA-lead,  in  ointments  and  plaifters. 
Mixed  into  an  unguent  with  lard  alone,  it  makes  a  good  ointment 
for  the  piles.  However  it  ought  to  be  remarked,  that  it  is  intended 
only  for  external  ufe. 

Befides  the  preparations  already  mentioned,  we  find  mention  of 
ballam  and  magi  fiery  of  had.  Balm,  or  balfam  of  lead,  is  only  an 
oil  drawn,  by  diftillation,  from  fait  of  had  difiblved  in  fpirit  of  tur^ 
pentine.  Magillery  of  had  is  the  calx  of  lead  purified  and  fubtilifed 
in  aqua  fortis;  which,  being  fevcral  times  wafhed,  becomes  ex¬ 
tremely  white,  and  is  mixed  with  pomatums  for  the  face  and  com¬ 
plexion. 

LEAF,  folium,  in  the  natural  hiftory  of  plants,  a  very  eflential 
and  ornamental  part  of  plants,  whofe  chief  office  is  to  fubtilife  and 
give  more  fpirit  to  the  abundance  of  nourifhing  fap,  and  convey  it 
to  the  little  buds. 

Botanifts  conlider  the  leaves  of  plants,  w’ith  regard  to  their  ftruc- 
ture,  their  furface,  figure,  confidence,  edges,  lituation,  and  lize. 
With  regard  to  their  ftrudure,  they  are  either  fingle,  as  thofe  of 
the  apple-tree  and  pear-tree;  px  double,  as  thofe  of  angelica  and 
parfley.  With  refped  to  their  furface,  they  are  either  flat  as  the 
nummularia  and  origany ;  or  in  bunches,  as  feveral  kinds  of  kali  and 
houfeleek.  With  regard  to  their  confiftence,  they  are  either  thin 
and  fine,  as  thofe  of  St.  John’s  wort ;  or  thick  and  grofs,  as  thofe  of 
feveral  kinds  of  houfeleek  ;  or  woolly,  as  thofe  of  gnaphalium. 
With  regard  to  their  edges,  leaves  are  either  cut  flightly,  as  fome 
fpecies  ot  geums;  or  deep,  as  in  fome  of  the  jaceas’.  With  regard 
to  their  fituation,  they  are  either  ranged  alternately,  as  the  alat&r- 
nus ;  or  oppolite  to  each  other,  as  the  phillyrea  and  the  mints. 
With  regard  to  their  fize,  they  are  either  very  large,  as  thofe  of  the 

Icolocafia  and  fphondylium ;  or  moderate,  as  thofe  of  biftort  and  the 
fig-tree  ;  or  fmall,  as  thofe  of  the  apple-tree  and  pear-tree  ;  or  very 
fmall,  as  that  of  St.John’s  wort. 

Moft  forts  of  fmall  plants,  and  alfo  feveral  forts  of  trees,  which 
put  forth  a  root  at  the  fmall  end  of  the  feed,  put  out  two  fmall  leaves 
that  are  not  at  all  like  thofe  that  grow  on  the  plant  or  tree,  as  foon 
as  the  root  has  taken  hold  of  the  ground  ;  and  afterwards  between 
thefe  falfe  leaves  there  comes  forth  a  fhoot  which  produces  leaves 
like  thofe  of  the  plant  or  tree  from  which  it  came :  of  this  manner  of 
growth,  there  is  an  infinite  number  of  plants  and  trees/ 

DodorGrew  juftlv  obferves,  that  the  fibres  of  haves  are  compofed 
of  two  general  kinds  of  velfels,  viz.  thofe  for  fap  and  thofe  for  air - 
and,  that  thefe  are  ramified  out  of  the  greater  into  lefs,  like  the  veins 
and  arteries  in  animals;  and  all  naturalifts  aferibe  to  them  very  im¬ 
portant  ufes ;  the  moft  Angular  of  which  is,  that  they,  in  fome 
meaiure,  perform  the  fame  office  for  the  fupport  of  the  vegetable 
life,  as  the  lungs  of  animals  do  for  the  fupport  of  animal  life;  and, 
that  it  is  highly  probable,  that  plants  draw  fome  part  of  their 
nourifhment  from  the  air  through  their  leaves.  Thefe,  in  the  fpring, 
receive  the  crude  humours,  divide  them  very  minutely,  and  carry 
back  great  plenty  of  elaborated  juice  to  the  plant.  ffy  thefe  a  tranA 
piration  is  carried  on  of  what  is  unprofitable,  anfwering  to  the  dis¬ 
charge  in  animal  bodies  made  by  fweat ;  for  fometimes  the  excre¬ 
tory  veffels  of  the  leaves  arc  fo  overcharged  bv  the  great  plenty  of 
the  diftending  humour,  or  juice,  that  they  burftm  the  middle,  and 
let  go  the  more  fubtile  parts ;  and  it  frequently  happens,  that,  in  a  hot 
fealon  a  great  quantity  of  juices  are  this  way  difeharged  and  imbibed. 
Thus  manna  is  found  to  exfude  as  well  from  the  leaves  as  from  the 
bark,  efpecially  if  a  cold  night  follows  a  hot  day ;  and  the  fame  thin"- 
frequently  happens  in  feveral  other  plants  and  trees;  as  we  learn 
from  the  bees  flying  to  the  lime-tree,  that  they  may  gather  that 
gummous  fubltance  from  it’s  haves ;  but  if  the  heat  bo  lefs,  all  the 
fuperfluous  juices,  except  thofe  which  are  perhaps  tranfmitted  by 
inlenfible  perlpiration  through  the  arterial  velfels,  exhale  naturallv 
and  return  into  the  trunk.  It  is  alfo  found,  that  the  tubulous  veffels* 
dried  by  the  internal  heat,  imbibe,  efpecially  in  the  night-time* 
thofe  watery  vapours  which  arife  in  form  of  a  very  thin  dew* 
and  fo  make  amends  for  the  lofs  made  by  the  arteries,  by  the  new 
moiftures  received.  Laftly,  the  leaf  ferves,  in  a  fingular  manner, 
to  nourifh  the  eye,  or  gem,  until,  growing  by  degrees  to  greater 
bulk,  it  prelfes  the  veflels  of  the  foot-ftalk  together,  from  whence 
the  humour  is  by  little  and" little  flopped  in  the  leaf  till  it  cannot 
any  more  return  through  the  footftalk;  which,  by  tlieceafingof  the 
afflux  and  reflux  of  the  nutritious  juices,  grows  putrid,  when  a 
confumption  being  caufed,  the  leaf  A\cs,  and  falls  off,  which  is  the 
chief  caufe  of  the  falling  of  the  leaves  in  autumn. 

Some  have  made  the  obfervation,  that  all  ever-greens  have  their 
wood  clofe  and  compact  between  their  annular  circles ;  and  that 
the  holding  their  leaves  ail  the  winter,  proceeds  from  the  nature  of 
their  fap,  which  is  of  a  clammy  and  turpentine  quality  ;  and  that 
this  fap  is  ealily  condenfed  by  the  cold,  and  requires  a  great  deal  of 
heat  to  make  it  thin,  and  put  it  in  motion:  thus  a  little  cold  con- 
denfes  or  ftiffens  pitch  or  turpentine,  but  it  mull  be  a  froft  that  ftavS 
the  motion  of  the  water.  From  whence  it  happens,,  that  thofe  trees 
which  hold  their  leaves,  will  grow  much  better  under  the  droppings 
of  other  great  trees,  than  fuch  as  filed  their  leaves,  bccaufe  their 
turpentine  fap  flioots  off  the  drops,  and  prevents  their  entering  the 
veffels  in  too  great  quantities. 
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The  various  forms  and  kinds  of  leaves  as  pinnated,  digitated, 
crenated,  haftated,  undulated,  &c.  are  deferibed  under  the  articles 
Pinnated,  &c.  See  alfo  Plates  46,  47. 

It  is  faid,  that  the  leaves  of  fome  plants  give  a  green  dye  to 
Woollen,  without  the  addition  of  any  other  colouring  matter,  parti¬ 
cularly  thofe  of  the  wild  chewil  or  cow- weed,  the  common  ragunt, 
and  the  devil’s  bit.  The  procefs  with  this  laft,  as  deferibed  by 
Linnaeus,  is  pretty  remarkable.  The  peafants,  he  informs  us,  in 
fome  of  the  Swedifh  provinces,  ftratify  the  frefh  leaves  with  woollen 
yarn,  and  boil  them  about  as  long  as  it  is  cuftomary  to  boil  fift. 
The  whole  is  fuffered  to  Hand  in  the  veffel  for  a  night :  the  wool, 
taken  out  in  the  morning,  docs  not  appear  to  Lave  received  any  co¬ 
lour.  The  pot  is  again  made  hot,  and  the  yarn  hung  over  it,  upon 
a  flick,  covered  with  an  inverted  difh  to  confine  the  fleam  ;  for  this 
fleam  is  fuppofed  to  be  effential  to  the  colour.  The  yarn  is  after¬ 
wards  wrung,  the  leaves  taken  out  of  the  boiling  liquor,  a  little  frefh 
water  added  to  the  decoCtion,  and  the  wool  frequently  dipped  there¬ 
in,  till  it  appears  fufficiently  coloured. 

The  leaves  of  many  kinds  of  herbs  and  trees  give  a  yellow^  dye  to 
wool  or  woollen  cloth  that  has  been  previoufly  boiled  with  a  folution 
of  alum  and  tartar:  weld  in  particular  affords  a  fine  yellow,  and  is 
commonly  ufed  for  this  purpofe  by  the  dyers,  and  cultivated  in  large 
quantity  in  fome  parts  of  England.  There  is  no  colour  for  which 
we  have  fuch  plenty  of  materials  as  for  yellow.  Mr.  Hellot  ob- 
ferves,  in  his  Art  de  Tcindre,  that  all  leaves ,  barks,  and  roots,  which 
on  being  chewed  difeover  a  flight  aftringency,  as  the  leaves  of  the 
almond,  peach,  and  pear-trees,  aft-bark,  especially  that  taken  off 
after  the  firft  riling  of  the  fap  in  fpring,  the  roots  of  wild  patience, 
See.  yield  durable  yellows,  more  or  lefs  beautiful,  according  to  the 
length  of  time  that  the  boiling  is  continued,  and  the  proportions  of 
alum  and  tartar  in  the  preparatory  liquor;  that  a  large  quantity  of 
alum  makes  thefe  yellows  approach  to  the  elegant  yellow  of  weld  ; 
that  if  the  tartar  is  made  to  prevail,  it  inclines  them  to  an  orange  ; 
that  if  the  roots,  barks,  or  leaves ,  be  too  long  boiled,  the  yellow 
proves  tarnifhed,  and  acquires  {hades  of  brown ;  that  for  dyeing 
with  weld,  the  beft  proportions  of  the  falts  are,  four  parts  of  alum, 
and  one  of  tartar,  to  fixteen  of  the  wool ;  and  that  the  wool,  pre¬ 
pared  with  thefe,  is  to  be  boiled  again  with  five  or  fix  times  it’s 
quantity  of  weld  ;  that  for  light  fhades,  it  is  cuftomary  to  diminifh 
the  alum,  and  omit  the  tartar;  and  that  in  this  cafe,  the  colour  is 
more  flowly  imbibed,  and  proves  lefs  durable. 

Leaves,  in  architecture,  are  an  ornament  of  the  Corinthian  ca¬ 
pital,  and  thence  borrowed  into  the  Compofite;  confifting  in  the  re- 
prefentation  of  a  double  row  of  leaves,  covering  the  vafe,  tympanum, 
or  neck  of  the  column. 

Thefe  leaves  are  ufually  formed  in  imitation  of  thofe  of  the  acan¬ 
thus  ;  fometimes  of  thofe  of  olive,  and  fometimes  of  laurel. 

The  leaves  are  divided  ;  each  making  three  ranges  of  leffer,  and 
are  bent  at  top,  one  third  of  their  height.  See  Plate  157,  fig.  21. 

Leaves,  in  clocks  and  watches,  an  appellation  given  to  the 
notches  of  their  pinions.  See  the  articles  Clock  and  Watch. 

LEAGUE,  a  meafure  of  length,  containing  more  or  lefs  geome¬ 
trical  paces,  according  to  the  different  ufages  and  culfoms  of  coun¬ 
tries.  A  league  at  fea,  where  it  is  chiefly  ufed  by  us,  being  a  land 
meafure  moftly  peculiar  to  the  French  and  Germans,  contains  three 
thoufand  geometrical  paces,  cr  three  Englifh  miles. 

The  French  league  fometimes  contains  the  fame  meafure,  and  in 
fome  parts  of  France  it  confifts  of  three  thoufand  five  hundred  paces  : 
the  mean  or  common  league  confifts  of  two  thoufand  four  hundred 
paces,  and  the  little  league  of  two  thoufand.  The  Spanifh  leagues 
are  larger  than  the  French,  feventeen  Spanifh  leagues  making  -a  de¬ 
gree,  or  twenty  French  leagues,  or  fixty-nine  and  an  half  Englifh 
ftatute  miles.  The  Dutch  and  German  leagues  contain  each  four 
geographical  miles.  The  Perfian  leagues  are  pretty  near. of  the  fame 
extent  with  the  Spanifh;  that  is,  they  are  equal  to  four  Italian 
miles;  which  is  pretty  near  to  what  Herodotus  calls  the  length  of 
the  Perfian  parafang,  which  contained  thirty  ftadia,  eight  whereof, 
according  to  Strabo,  make  a  mile. 

League  alfo  denotes  an  alliance  or  confederacy  between  princes 
and  ftates  for  their  mutual  aid,  either  in  attacking  fome  common 
enemy,  or  in  defending  themfelves. 

LEAK,  among  failors,  a  cranny  or  hole  through  which  w'ater 
enters  into  a  fhip,  either  through  her  deck  or  fides. 

LEAKAGE,  the  ftate  of  a  veffel  that  leaks,  or  lets  water,  or 
other  liquid,  ouze  in  or  out.  The  word  alfo  denotes  an  allowance 
of  twelve  per  cent,  to  merchants,  importing  wine,  out  of  the  cuf- 
toms  thereof,  and  of  tw'o  barrels  in  twenty-two,  and  three  in 
twenty-three,  to  brewers,  & c.  out  of  the  excife. 

LEAO,  in  natural  hiftory,  a  mineral  fubftar.ee,  being  a  fort 
of  lapis  lazuli,  found  in  the  Eaft  Indies,  and  of  great  uie  in  the 
Uhinefe  porcelain  manufacture,  being  the  fineft  blue  they  are  pof- 
feffed  of.  This  ftone  is  found  in  the  ftrata  of  pit-coal,  or  in  thofe  of 
ayellowifh  or  reddifh  earth  in  the  neighbourhood  of  the  veins  of  coal. 
It  is  much  to  be  wifhed,  that  England  were  well  fearched  for  fuch 
a  ftone  as  this  leao,  fince  our  mines  in  Derbyfhire  afford  many  blue 
fubftances,  which  have  not  been  fufficiently  ccnfidered ;  and  fhould 
it  be  found  the  product  of  this  or  any  other  European  country,  it  will 
be  a  fine  difeovery,  as  we  fhould  then  not  only  have  the  means  of 
giving  a  very  fine  colour  to  our  own  manufactures  of  this  kind,  but 
we  might  trade  with  it  in  China  to  a  vaft  advantage. 

LEAP,  in  mufic,  is  when  the  fong  does  not  proceed  by  conjoint 
degrees.  For  inftancc,  when  there  is  an  interval  of  a  third,  fourth, 
fifth,  &c.  between  two  notes,  the  Italians  call  it  a  leap,Jalto. 

•  It  is  to  be  observed,  that  there  are  two  kinds  of  leaps,  regular  and 
irregular, called  by  the  Italians,^//;  regolari  (J  irregolari. 

The  regular  leaps  are  thofe  of  a  third  major  or. minor,  whether 
natural  or  accidental,  fourth,  fifth,  fixth  minor,  and  oCtavc,  and 
.thefe  either  afeending  or  defeending. 
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.  Irregular  leaps  are  the  tritone,  fixth  major,  feventh  major,  the 
ninth,  tenth,  and  in  general  all  beyond  the  compafs  of  an  octave  ; 
at  leaft,  in  vocal  mufic. 

Belides  thefe  there  are  others  which  may  be  ufed,  but  with  dif- 
cretion  ;  fuch  as  the  diminifhed  fourth,  the  falfe  fifth,  and  flat 
feventh.  The  difference  between  the  regular  and  irregular  leaps  is, 
that  the  former  are  performed  by  the  voice,  without  any  great  dif¬ 
ficulty  or  effort;  whereas  the  latter  require  more  attention  and  pains 
to  execute. 

Leap,  in  fifhing,  a  net,  engine,  or  veflel,  made  of  twigs. 

Leap,  in  the  manege,  an  air  of  a  ftep  and  a  leap. 

LEAP-year,  the  fame  with  Bissextile  ;  which  fee. 

The  common  year  hath  365  days,  but  leap-year  366;  in  which  laft 
cafe  February  hath  29  days,  which  in  common  years  hath  but  28. 

To  find  the  leap-year: 

Divide  the  year  by  4,  what  is  left  {hall  be 

For  leap-year  o,  for  part  1,  2,  or  3. 

I1  or  example:  Is  the  year  1794  a  leap-year,  or  common  year  l 

4)1794(448 

There  is  2  ^remainder;  fo  that  it  is  the  fecond  after  leap-year. 

LEAPING-/wye,  in  the  manege,  is  one  that  works  in  the  high 
manege,  or  one  that  makes  his  leaps  with  order  and  obedience  be¬ 
tween  two  pillars  upon  a  ftrait  line,  in  volts,  caprioles,  balotades, 
or  croupades.  '  , 

LEASE,  in  law,  a  demife,  or  letting  of  lands,  tenements,  or  he¬ 
reditaments  unto  another  for  life,  term  of  years,  or  at-will,  fora 
rent  referved. 

All  eftates,  or  terms  for  years,  in  lands,  &c.  which  are  not  reduced 
into  writing,  and  figned  by  the  parties,  (hall  have  no  greater  efteCt 
than  as  eftates  at  will,  unlefs  it  be  leafes  of  terms  not  exceeding 
three  years  from  the  making.  In  cafe  the  fubftance  of  a  leaje  that 
exceeds  three  years,  be  put  in  writing,  and  figned  by  the  parties, 
though  fuch  a  leaje  be  not  fealed,  it  wiil  have  the  effeCt  of  a  leaje  for 
years.  If  articles  of  agreement  are  made  with  covenants  to  make  a 
leaje  for  a  certain  term  under  a  particular  rent  referved,  this  feems 
to  imply  a  leaje,  and  has  been  fo  adjudged.  The  words,  to  have  and 
pojjejs  lands,  in  confideration  of  a  yearly  rent,  will  make  a  leaje 
of  the  land  ;  alfo  a  licence  to  occupy  and  take  the  profits,  &c. 
amounts  to  a  leaje.  A  hulband  may  make  fuch  leajes  of  lands  held 
in  tail  in  the  right  of  his  wife,  provided  that  fhe  be  made  a  party 
thereto.  Where  a  perfon  has  an  eftate  for  life,  he  is  at  liberty  to 
grant  a  leaje  during  fuch  eftate.  One  imerefted  in  lands,  &c.  for  a 
term  of  years,  may  make  a  leaje  of  all  the  years  except  one  day,  or 
other  fhort  part  of  the  term  ;  for  it  muft  be  granted  for  a  lefs  time 
than  the  lelfee  has  in  the  lands,  otherwife  it  will  be  an  affignment. 
By  the  common  law,  a  leaje  for  life  cannot  be  made  fo  as  to  com¬ 
mence  in  futuro,  for  this  rcafon,  that  livery  cannot  be  made  to  a 
future  eftate,  though  a  leaje  for  a  term  of  years  may  begin  either 
on  a  day  paft  or  to  come,  or  at  St.  Michaelmas  laft,  or  Chrilt- 
mas  next,  &c. 

Lease  and  releaje,  is  a  conveyance  of  right  or  intereft  in  lands 
or  tenements,  to  another  that  hath  the  polfeflion  thereof.  Though 
the  deed  of  feoffment  was  the  ufual  conveyance  at  common  law; 
yet  fince  the  fiat,  of  27  Hen.  VIII.  of  ufes,  the  conveyance  by  leaje 
and  releaje  has  taken  place  of  ir,  and  is  become  a  very  common  afiu- 
rance  to  pafs  lands  and  tenements;  for  it  amounts  to  a  feoffment 
the  ufe  drawing  after  it  the  poffeffion  without  aCtual  entry,  &c. 
and  fupplying  the  place  of  livery  and  feifin,  required  in  that  deed: 
in  the  making  it,  a  leaje,  or  bargain  and  fale  for  a  year,  or  fuch  like 
term,  is  firft  prepared  and  executed,  to  the  intent  that  by  virtue 
thereof  the  lefl'ee  may  be  in  aCtual  poiieflion  of  the  lands  intended  to 
be  conveyed  by  the  releaje,  and  thereby  and  by  force  of  the  (larute 
27  Hen.  VII].  c.  10,  for  transferring  of  ufes  into  pofleffion,  be  ena¬ 
bled  to  take  and  accept  a  grant  of  the  reverfion  and  inheritance  of 
the  faid  lands,  &c.  to  the  ufe  of  himfelf  and  his  heirs  for  ever. 

The  releaje  confifts  of  the  following  principal  parts;  viz.  the 
names  of  the  parties,  their  places  of  abode,  and  their  additions ;  the 
confideration  and  granting  part ;  with  all  the  particulars  of  what  is 
granted  ;  the  habendum  or  explanatory  elaufe,  {hewing  what  intereft 
is  granted,  to  whom,  and  for  what  ufe  ;  then  a  covenant  that  the 
releafor  is  lawful  owner,  is  feifed  in  fee,  and  hath  a  good  right  to 
grant,  Sec. 

LEASH,  or  Leashe,  among  fportfmen,  denotes  three  creatures 
of  any  kind;  but  chiefly  greyhounds,  foxes,  bucks,  and  hares.  We 
fay  a  leafh  of  greyhounds,  a  couple  and  a  half  of  hounds. 

LEAT,  is  ufed  for  a  trench  to  convey  water  to  or  from  a  mill. 

LEATHER,  in  commerce,  the  {kins  of  feveral  forts  of  bcafts 
drefled  and  prepared  for  the  ufe  of  various  manufacturers,  whole  bu- 
finefs  is  to  make  them  up,  according  to  their  different  employments. 
The  butcher  and  others,  who  flay  them  off' the  carcafes,  difpofe  of 
them  law  or  falted  to  the  tanner  and  tawyer;  they  to  the  fhamoy, 
morocco,  and  other  kind  of  leather- drefiers,  who  prepare  them  ac¬ 
cording  to  their  refpeCiive  arts,  in  order  to  vend  them  among  the 
curriers  and  leather- cutters,  glovers,  harnefs-makers,  coach-makers, 
fadlers,  brecches-makers,  gilt-iWArr-makers,  chair-makers,  book¬ 
binders,  and  all  in  any  way  concerned  in  the  article  of  leather. 

The  three  principal  affortments  of  leather  are  tanned  or  tawed,  abd 
oil  and  alum  leather,  all  which  are  dreffed  in  fome  yards.  The  {kins 
of  our  own  production,  and  thofe  imported  from  America,  when 
dreffed  in  the  kingdom,  make  the  belt  leather  in  the  world. 

Though  there  is  no  little  difference  between  the  dreffing  ot  fhamoy 
leather,  alum  leather,  Elungary  leather,  Morocco  leather ,  parchmcnr, 
and  tanning;  yet  the  {kins  which,  pafs  through  the  hands  of  thefe 
feveral  workmen,  ought  to  have  been,  for  the  molt  part  at  leaft, 

•  wafted  clean  from  the  blood  and  impurities  in  a  running  water  ;  let 
to  drain,  worked  with  the  hands,  or  pounded  with  wooden  pellles 
in  a  vat ;  put  into  the  pit,  which*  is  a  hole  lined  either  with  wood, 
or  with  ftone  and  mortar,  filled  with  water  in  which  quick-lime  is 

14  U  diliolved, 


LEG 


1274] _ LEE 

diffolved,  in  order  to  loofen  the  hair,  that  it  may  be  eafily  rubbed 
off  without  injuring  the  (kin  ;  drawn  out,  and  fet  to  drain  on  t  e  ec  ge 
Of  the  pit ;  flretched  on  the  leg  or  horfe,  in  order  to  have  the  hair 
fcraped  off  with  a  blunt  iron  knife,  or  wooden  cylinder  ;  the  mem¬ 
branes  on  the  flefhy  fide,  and  the  fcabs  or  roughnefs  on 1  the  grain- 
fide,  pared  off  with  a  (harp  knife,  and  the  (kins  rubbed  with  a 
whetllone,  to  take  off  any  particles  of  the  lime,  or  any  thing  elle 
that  may  occafion  hardnefs ;  thickened  by  different  forts  of  powder, 
Whereby  they  become  greater  in  bulk,  and  fo  much  lighter,  as  gra¬ 
dually  to  rife  to  the  furface  of  the  water  ;  flretched  out  green,  or 
half  dried,  and  piled  one  over  another ;  or  put  up  feparate  after  they 
are  dried,  and  hung  out  to  air  upon  poles,  lines,  or  any  other  way : 
which  mull  be  repeatedly  done  in  the  dreffing  of  fmall  (kins.  I  his 
alternate  tranfition  from  the  liquid  of  the  air  into  that  of  water, 
and  from  water  into  the  air,  with  the  aftiflance  of  lime,  falts,  and 
oils,  opens  the  inmofl  fibres  of  the  (kin  fo  effe6hially,  as  greatly  to 
facilitate  the  introdu&ion  of  fubftances  proper  for  making  them 
pliant  without  rendering  them  thinner. 

The  alum  leather- dreffer  dreffes  all  forts  of  w’hite  leather  from  the 
ox-hide  to  the  lamb  (kin  ;  for  the  dreffing  the  fadler’s  leather,  he  ufes 
bran,  fea-falt,  and  alum;  and  for  that  which  the  glover  ufes,  after 
the  common  preparatives,  he  firft  employs  bran,  and  then  with  fait, 
alum,  fine  flour,  and  yolks  of  eggs  mixed  in  hot  water,  he  makes  a 
fort  of  pap,  with  which  the  (kins  are  fmeared  in  a  trough. 

The  (liamoy  leather- dreffer  foaks  in  oil,  not  only  the  (kins  of  the 
true  (liamoy,  or  wild  goat,  but  likewife  thofe  of  all  other  goats. 
The  tanner  ufes  the  bark  of  young  oaks  ground  in  a  tanning  mill, 
in  which  he  foaks  the  (kins  more  or  lefs,  according  to  the  different 
fervices  expected  from  them,  their  chief  ufe  being  to  remain  firm 
and  keep  out  water.  In  certain  cafes,  inltead  of  tan,  he  ufes  redon, 
•which  is  chiefly  ufed  for  tanning  ram,  (heep-fkins,  and  dreffing 
Ruflia  leather.  See  the  articles  Currying,  Tanning,  &c. 

No  perfon  (hall  ingrofs  leather  to  fell  again,  under  the  penalty  of 
forfeiture.  None  but  tanners  are  to  buy  any  rough  hides  of  leather , 
or  calves’  (kins  in  the  hair,  on  pain  of  forfeiture ;  and  no  perfon 
(hall  foreftall  hides,  under  the  penalty  of  6s.  8 d.  a  hide.  Leather 
not  fufficiently  tanned  is  to  be  forfeited.  In  London,  the  lord  mayor 
and  aldermen  are  to  appoint  and  fwear  fearchers  and  fealers  of  lea¬ 
ther,  out  of  the  company  of  cordwainers,  &c.  and  alfo  triers  of  the 
fufficiency  of  leather ;  and  the  fame  is  to  be  done  by  mayors,  &c.  in 
other  towns  and  corporations;  and  fearchers  allowing  infufficient 
leather ,  incur  a  forfeiture  of  4or.  Shoemakers  making  (hoes  or  boots 
of  infufficient  leather ,  are  liable  to  forfeit  for  every  pair  3*.  4 d.  and 
the  value  thereof.  1  Jac.  I.  c.  22.  Red  tanned  leather  is  to  be 
brought  into  open  leather  markets,  and  fearched  and  fealed  before  it 
be  expofed  to  fale. 

Leather  -mouthed  JJhes,  are  fuch  as  have  thick  lips,  and  no  teeth ; 
as  the  carp,  tench,  roach,  &c. 

LEAVEN,  any  thing  that  will  make  a  body  fwell  and  ferment. 
Beer,  ale,  wine,  and  cyder,  only  work  by  means  of  leaven.  Sour 
pafte,  barm,  rennet,  &c.  are  leavens  ufed  in  baking  bread,  brewing 
beer,  making  cheefe,  &c. 

LECH,  in  metallurgy,  the  gold  ore  which  has  been  powdered 
and  waffled,  and  afterwards  run  with  the  afliftance  of  lime-ftone. 
The  lech  is  afterwards  burnt  in  a  charcoal  fire,  in  order  to  render  it 
(Ijt  (or  the  feparation  of  the  metal,  by  means  of  lead,  which,  abforb- 
ing  and  fcoritying  the  extraneous  matter,  renders  the  gold  pure. 

LECTURERS,  in  England,  are  an  order  of  preachers  in  parilh 
churches,  diftindl  from  the  redlor  or  vicar.  They  are  chofen  by  the 
veftry,  or  chief  inhabitants  of  the  pariffi,  fupported  by  voluntary 
fubferiptions  and  legacies,  and  are  ufually  the  afternoon  preachers, 
iti  the  Sunday  fervice.  But  the  leflurer  is  not  intitled  to  the  pulpit, 
without  the  confent  of  the  redlor  or  vicar. 

LEDGER,  the  principal  book  wherein  merchants  enter  their 
accounts.  See  the  article  Book-keeping. 

LEDGES,  in  a  (hip,  are  fmall  pieces  of  timber  lying  athwart 
from  the  walle-trees  to  the  roof-trees :  they  ferve  to  bear  up  the 
gratings  or  nettings  over  the  half-deck.  See  Gutter-/^. 

LEECH,  hirudo ,  in  zoology,  an  oblong  animal,  deftitute  of  feet, 
and  of  a  black  colour,  with  various  fpots  and  lines,  and  a  mouth 
with  three  diffindt  openings. 

T.  his,  in  the  Linnasan  fyftem,  is  a  genus  of  the  inteftine  worms, 
comprehending  nine  different  fpecies.  It  moves  by  dilating  the  head 
and  tail,  and  railing  the  body  into  an  arched  form. 

The  part  of  this  animal,  by  which  it  pierces  the  (kin  of  any  crea¬ 
ture  to  get  at  it’s  blood,  is  generally  called  (imply  it’s  mouth  ;  but 
it  really  confifls  of  five  different  parts,  which  are  confounded  under 
that  general  name.  Thefe  are  two  regular  lips,  a  cavity,  which  is 
properly  the  mouth,  certain  inftruments  to  pierce  with,  others  which 
ferve  it  for  fucking;  and,  finally*  a  fort  of  throat,  or  oefophagus, 
through  which  it  lw'allows  the  blood.  When  the  leech  is  in  a  Hate 
ot  reft,  it  s  upper  lip  forms  a  regular  femicircle,  and  the  lower  a 
portion  of  a  much  larger  circle. 

If  a  leech  be  kept  in  an  eight-ounce glafs  phial,  about  three-fourths 
filled  with  water,  it  will  indicate  the  changes  of  the  weather,  in  the 
manner  of  a  weather-glafs.  Thus,  if  the  weather  continues  ferene 
and  beautiful,  the  leech  lies  motionlefs  at  the  bottom  of  the  phial, 
rolled  in  a  fpiral  form:  if  it  rains  either  before  or  after  noon,  it  is 
found  at  the  top  of  it  s  lodging,  where  it  will  remain  until  the  wea¬ 
ther  be  fettled  :  if  we  are  to  have  wind,  the  leech  gallops  about  it’s 
limpid  habitation  with  amazing  fwiftnefs,  and  feldom  refts  until  it 
begins  to  blow  hard:  if  a  remarkable  (form  of  thunder  or  rain  is  to 
fuccecd,  for  fome  days  before  it  lodges  almoft  continually  without 
the  water,  and  difeovers  great  uneafinefs,  in  violent  throes  and  con- 
vulfive-like  motions.  In  fro(t,  as  in  clear  fummer  weather,  it  lies 
conflantly  at  the  bottom  ;  and  in  fnow,  as  in  rainy  weather,  it  dwells 
at  the  very  mouth  of  the  phial. 

The  phial  fliould  be  covered  at  the  mouth  with  a  piece  of  linen 


rag,  and  the  water  (houldbe  changed  once  a  week  in  fummer,  and 
once  a  fortnight  in  the  winter. 

Bleeding  with  Leeches. 

I  The  method  of  bleeding  by  thefe  animals  was  very  early  introdu¬ 
ced  into  the  pra&ice  of  phyfic.  Leeches  (hould  always  be  chofen 
from  clear  and  running  water  ;  for  thofe  from  ftagnant  ones,  and 
dirty  ponds,  feem  to  have  fomething  malignant  in  their  bite.  The 
furgeons  ufually  choofe  fuch  as  have  (lender  heads,  green  lines  on 
their  backs,  and  bellies  of  a  reddifh  yellow.  But  from  whatever 
waters  thefe  creatures  have  been  taken,  the  bed  method  is  to  keep 
them  many  days  in  a  glafs  of  water,  changing  it  often,  that  they 
may  cleanfe  themfelves. 

^Before  the  leech  is  applied  to  the  (kin,  it  (hould  be  taken  out  of 
the  water,  and  kept  an  hour  in  an  empty  cup,  to  drain  itfelf,  that 
it  may  thus  be  rendered  thirfty  and  empty.  They  may  be  properly 
applied  to  the  temples,  or  behind  the  ears,  in  diforders  of  the  head, 
and  to  the  veins  of  the  return  in  the  blind  piles.  And  applied  to 
this  part  alfo,  they  often  prove  of  great  fervice  in  haemorrhages, 
fpitting  of  blood,  or  bleeding  by  the  nofe  ;  especially  when  thefe 
have  been  occafioned  by  a  ftoppage  of  the  ufual  difeharges  that  way ; 
though  where  this  is  not  the  cafe,  they  do  great  fervice  merely  by 
revulfion. 

Before  the  leech  is  applied,  the  (kin  mull  be  well  rubbed,  till  it 
become  hot  and  red,  and  then  either  hold  the  leech  by  the  tail  to  the 
part,  or  let  it  crawl  of  itfelf  out  of  the  cup  upon  it.  By  this  means 
they  readily  lay  hold  ;  but  if  they  refufe,  the  blood  of  a  chicken  or 
pigeon  fhould  be  rubbed  on  the  part ;  and  if  that  does  not  allure  them, 
they  muft  be  laid  afide  as  ufelefs,  and  others  taken  in  their  (lead. 

If  much  blood  is  required  to  be  drawn,  the  tails  of  the  leeches  may 
be  cut  off  as  they  are  fucking  ;  by  which  means,  the  blood  they  have 
already  fucked  will  be  d,ifcharged,  as  well  as  what  they  continue  to 
take  in  ;  for  they  will  not  let  go  their  hold,  but  continue  fucking  as 
before. 

If  they  do  not  let  go  after  a  fuflicient  quantity  of  blood  is  drawn, 
they  are  not  to  be  pulled  off,  for  that  often  occafions  tumours  and 
inflammations  ;  but  if  a  little  fait  be  fprinkled  on  the  place,  they 
quit  their  hold.  The  orifices  (hould  be  waffled  with  warm  wine  or 
water,  and  they  ufually  heal  readily  of  themfelves.  • 

Leech  is  alfo  a  name  given  to  a  very  particular  water-animal, 
about  four  inches  long,  found  (ticking  to  the  (ides  of  the  fword-fifh. 
This  creature  miferably  afflidts  the  fword-fifh,  by  fucking  it’s  blood, 
but  is  itfelf  as  much  tormented  by  a  kind  of  brownifti  loufe  that 
preys  on  it’s  blood  and  juices. 

LEEK,  porrum,  in  botany,  a  genus  of  allium,  in  the  Linnasan 
fyftem.  ;  1 

The  method  of  propagating  leeks  is  by  feeds,  and  they  arecommon-  , 
ly  fown  along  with  onions  ;  the  onions  growing  up  firft ;  and  after 
they  are  pulled  up,  the  leeks  have  time  enough  to  grow  to  their  fize. 

Leeks  are  more  ufed  in  the  kitchen  in  foups  and  broths,  than  in 
medicine  ;  they  are  warming  and  attenuating,  good  to  cleanfe  the 
lungs  from  tough  phlegm,  and  to  help  lhortnefs  of  breath,  and  (top- 
page  of  the  ftomach  4  they  are  likewife  reckoned  good  againft  the 
bites  of  venomous  creatures.  The  juice  ot  them  is  ufed  to  diffolve 
the  gums  in  the  piluhz  fuel  idee. 

LEER,  in  glafs-making,  a  fort  of  third  furnace,  intended  to  an¬ 
neal  and  cool,  by  proper  degrees,  the  veffels  when  made  :  it  pro¬ 
perly  comprehends  two  parts,  the  tower  and  the  leer ;  this  latter  is 
continued  to  it’s  tower,  and  arched  all  along ;  is  about  four  feet  wide, 
and  high  within. 

LEES,  the  more  grofs  and  ponderous  parts  of  liquors,  which, 
being  feparated  by  fermentation,  fall  to  the  bottom. 

A  fpirit  of  a  very  agreeable  flavour  is  obtained,  by  the  common 
procefs  of  diftillation,  from  wine  lees;  and  as  this  flavour  depends 
greatly  on  theeffential  oil  of  the  lees,  care  (hould  be  taken  to  bring 
it  over  with  the  fpirit.  In  order  to  this,  the  folid  lees  mult  be  fteeped  . 
in  fix  or  eight  times  their  own  weight  of  water,  and  well  ftirred  at 
times,  before  they  are  put  into  the  Hill.  See  Distillation. 

LEET,  leta,  a  little  court  held  within  a  manor,  and  called  the 
king’s  court,  on  account  that  it’s  authority  to  punifti  offenccsorigin- 
ally  belonged  to  the  crown,  from  whence  it  derived  to  inferior  per- 
fons.  See  Court-Leet. 

LEETCH  of  a  fail,  in  a  (hip,  the  outward  edge  or  (kirt  of  the 
fail  from  the  earing  to  the  clew,  or  rather  the  middle  of  the  fail 
between  thefe  two. 

Leetch-Z/iw,  are  certain  ropes  faftened  to  the  leeches  of  the 
main-fail  and  fore-fail,  and  communicating  with  blocks  under  the 
oppofite  (ides  of  the  top,  whence  they  pafs  downwards  to  the  deck, 
ferving  to  trufs  up  thofe  fails  to  the  yard,  as  occafion  requires.  See 
this  further  explained  in  the  article  Brails. 

LKETCH-repe,  that  part  of  the  bolt -rope  to  which  the  border 
of  a  fail  is  few ed. 

LEG,  crus,  in  anatomy,  the  whole  low'er  extremity  from  the 
acetabula  of  the  offa  innominata,  commonly  divided  into  three  parts, 
viz.  the  thigh,  the  leg  properly  fo  called,  and  the  foot.  The  leg 
confifts  of  three  bones,  the  tibia,  fibula,  and  rotula ;  or,  as  it  is 
otherwife  called,  the  patella.  See  Ti  bi  a.  Fibula,  &c.  For  the 
arteries,  veins,  nerves,  and  mufcles  of  the  leg,  fee  Artery,  Nerve, 
Vein,  and  Muscle. 

In  fraflures  of  the  twTo  bones  of  the  tibia  and  fibula,  or  either  of 
them  alone,  the  limb  is  to  be  extended,  by  afliftants,  both  ways, 
while  the  furgeon  replaces  the  bones  ;  which  done,  the  limb  is  to 
be  rolled  up  with  the  proper  bandage,  and  retained  in  the  moft  pro¬ 
per  pod  ure. 

Legs,  ulcers  of  the.  The  general  caufes  of  ulcers  in  the  legs  are 
the  fame  with  thofe  of  ulcers  in  other  parts,  a  bad  habit  of  body, 
too  great  a  thinnefs  and  acrimony  in  the  juices,  and  obffrudtion  ot 
the  menfes  in  women;  to  thefe  alfo  may  be  added  callditv  ot  the 
lips  of  wound*;,  and  caries  of  the  bones  within, 
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In  perfons  advanced  in  years,  and  naturally  of  a  bad  habit  of 
body,  it  is  molt  advifeable  not  to  attempt  to  heal  thefe,  fince  the 
effeCt  of  cure  is  often  much  Worfc  than  the  difeafe,  and  not  unfre- 
quently  even  death  itfelf:  forthefe  ulcers  are,  in  many  cafes,  rather 
tube  looked  on  as  a  relief  to  nature  than  a  diforder,  as  theyferve  to 
drain  off  a  vaft  quantity  of  noxious  humours  from  the  body.  This, 
however,  fhould  not  be  extended  to  young  robuft  habits,  though  bad, 
becaufc  thefe  may  be  corre&cd  in  fuch  fubjedls,and  the  firft  caufeof 
the  ftubbornnefs  of  the  ulcers  removed  by  abltirtence,  or  a  regular 
way  of  living,  or  by  opening  iflues,  with  the  help  of  internal  reme¬ 
dies  ;  and  the  caufe  thus  removed,  the  ulcer  may  be  removed  with 
perfect  fafety  :  and  though  in  old  perfons  thefe  ulcers  are  not  to  be 
healed,  yet  palliative  methods  may  be  taken  with  thetn,  to  the  great 
comfort  of  the  affli&ed  perfons,  that  pain,  and  other  violent  fymp- 
toms  may  be  removed,  and  the  ulcer  kept  from  fpreading,  or  new 
bad  fymptoms  from  coming  on. 

Abftinence  and  a  ftridi  regimen  are  the  great  objects,  and  gentle 
dofes  of  purging  medicines  are  to  be  taken  at  times,  and  internal 
medicines,  likely  to  do  good  in  regard  to  the  caufe  of  the  ulcer,  may 
be  alfo  given  :  of  this  kind  areeflencc  of  myrrh,  balfam  of  Peru,  and 
the  like.  Externally,  care  muft  be  taken  to  keep  the  ulcer  perfectly 
clean  ;  twice  a  day  it  ought  to  be  drefled,  and  every  time  wiped 
clean  from  the  fanies  ;  it  fhould  then  be  dreffed  either  with  dry  lint, 
or  with  lint  dipped  in  a  decoCtion  of  walnut-leaves,  or  of  birth  wort, 
and  over  this  a  lead  plaifter,  as  that  of  the  minium,  or  any  of  a  like 
kind,  may  be  applied.  Thefe  ulcers  treated  in  this  eafy  mahner  will 
become  very  mild,  of  little  trouble,  and  of  great  ferviceto  the  pre- 
fcrving  the  life  of  the  patient. 

Legs  of  flies.  Thefe  furnifh  us  with  feveral  diftindlions  for  this 
large  clals  of  inftCts.  All  flies  have  indeed  fix  /r^r,but  though  they 
are  the  fame  in  number,  they  differ  fufficientlv  in  many  other  re- 
fpe&s.  Some  flies  have  very  long  legs,  arid  others  as  remarkably 
Ihort  ones. 

The  gnats  and  tipulae  feem  mounted  on  (lilts,  and  bv  that  differ 
from  other  flies,  whofe  form  of  body  is  the  fame;  but  what  is  yet 
more  obfervable  in  regard  to  the  legs  of  thefe  infeCts  is,  that  though 
they  are  ufually  all  fixed  to  the  corcelet,  there  are  fome  fpecies  of 
flies  which  have  the  hinder  pair  fattened  to  the  rings  of  their  body. 

The  kgs  of  flies  are  often  not  only  large  or  fmall  according  to  the 
fize  of  the  creature,  but  every  portion  of  them  comprifed  between 
two  of  the  articulations,  differs  often  from  the  other  in  length  and 
thicknefs.  What  they  all  have  in  common  is,  that  the  foot, or  bot¬ 
tom  part  of  them,  on  which  the  creature  refts  itfelf,  is  always  pro¬ 
vided  with  at  leaft  two  claws,  or  hooks,  which  terminate  in  points 
fo  extremely  fine,  that  they  are  able  to  lay  hold  of  what  appear  to 
us  the  mod  fmooth  and  polifhed  bodies. 

The  blue  flefh-fly,  and  feveral  other  fpecies,  have  alfo,  as  it  were, 
two  foies  of  feet ;  thefe  are  each  of  them  nearly  of  a  boat  figure,  and 
refemble  two  fmall  balls  ;  thefe  touch  at  the  part  where  they  are 
connected  to  the  foot,  and  leave  between  them  an  angular  fpace  af¬ 
terwards.  Their  external  inferior  furfaceis  fome  what  convex,  and 
covered  with  very  fhort  hairs  very  clofely  arranged  ;  thefe  hairs,  like 
the  points  of  the  two  clawg,  can  find  themfelves  a  paflage  into  the 
pores  of  what  appear  to  us  the  moft  polifhed  furfaces,  and  are  of 
great  ufe  to  the  creatures,  in  their  placing  themfelves  on  vertical 
panes  of  glafs. 

Legs  of  the  martinet,  in  a  (hip,  thofe  fmall  ropes  which  are  put 
through  the  bolt-ropesof  the  main  and  forefail,  in  the  leech  of  each. 

LEGACY,  legatum,  in  the  civil  law,  a  donation  given  by  tefta- 
Ittent,  which  in  common  law  is  denoted  by  demife.  On  the  devife 
of  a  fum  of  money  to  be  paid  to  a  perfon  at  the  age  of  21  years,  or 
on  the  day  of  marriage,  if  the  legatee  die  before  either  of  theie  hap¬ 
pen,  his  adminiftracor  (hall  then  have  the  legacy ;  in  that  caie, 
called  a  lapfed  legacy. 

If  a  legacy  is  bequeathed,  and  no  certain  time  of  payment  men¬ 
tioned,  and  the  legatee  is  an  infane,  he  (hall  be  intitled  to  intereft  for 
his  legacy  from  the  expiration  of  a  year  after  the  death  of  the  tefta- 
tor;  which  time  is  allowed  an  executor  to  fee  whether  there  be  any 
debts :  but  it  is  otherwife  when  the  legatee  is  of  full  age  ;  in  fuch  a 
cafe  he  (hall  not  have  any  intereft  but  from  the  time  of  the  demand 
of  the  legacy  ;  and  if  the  legacy  given  is  payable  at  a  certain  day,  it 
muft  be  paid  with  intereft  from  that  day. 

LEGATE,  a  cardinal  or  bifhop,  whom  the  pope  fends  as  his 
embaflador  to  fovereign  princes.  See  Embassador. 

There  are  three  kinds  of  legates,  viz.  legates  d  latere,  legates  de 
latere,  and  legates  by  office,  or  leguti  nati :  of  thefe  the  moft  cqnfide- 
rable  are  the  legates  d  latere,  the  next  are  the  legates  de  latere-.  See  the 
article  A  Latere. 

Legates  by  office  are  thofe  who  have  not  any  particular  legation 
given  them,  but  who,  by  virtue  of  their  dignity  and  rank  in  the 
church,  become  legates;  fuch  are  the  archbifhop  of  Rheims  and 
Arles  ;  but  the  authority  of  thefe  legates  is  much  inferior  to  that  of 

the  legates  d  latere.  •  . 

Legate -note,  in  mufic.  Notes  are  faid  to  be  legate,  when  this 

^  or  this  v - '  mark  is  found  over  or  under  the  heads  of  them. 

This  is  what  we  call  tying  them,  and  is  done  when  they  are  properly 
but  one  note,  but  obliged  to  be  feparated  into  two,  bccaufe  part  is 
found  at  the  end  of  one  bar,  and  the  other  part  in  the  beginning  of 
the  following  bar  ;  or  becaule  the  two  halves  of  a  note  are  indiffer¬ 
ent  parts  of  the  meafure. 

LEGATEE,  in  law,  the  perfon  to  whom  a  legacy  is  left. 

LEGEM,  ad  comrnunem,  entry,  in  law,  a  writ  of  entry  which  lies 
where  a  tenant  for  term  of  life,  or  by  courteiy.  See.  aliens  and  dies, 
when  he  in  the  reverfion  (hall  have  his  writagainlt  any  one  that  is 
in  polfeflion  of  the  land. 

LEGEND,  legenda ,  originally  was  a  book  in  the  old  Romifh 
churches,  containing  the  lelfons  to  be  read  in  divine  fervice.  H"nce 
jilfo  the  lives,  of  faints  and  martyrs  came  to  be  called  legends,  as 
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chapters  were  read  out  of  them  at  matins,  See.  JBut  the  word  is 
tiovv  come  into  difrepute,  as  the  Romifh  legends,  particularly  that  of 
J.  de  Voragine,  is  full  of  ridiculous  and  romantic  accounts. 

Legend  alfo  denotes  the  letters  engraved  about  the  margin  of 
coins,  or  the  inferiptions  on  medals  which  ferve  to  explain  the  figures 
thereon.  StriCtly  fpeaking,  the  legend  differs  from  the  infeription  ; 
this  laft  properly  fignifying  words  placed  on  the  reverfe  of  a  medal, 
in  lieu  of  figures. 

LEGER  -line, in  mufic,  a  line  added  to  theftaffi of  five  lines,  when 
the  attending  and  dettending  notes  run  very  high  or  very  low.  We 
often  meet  with  feveral  of  thefe  lines  both  above  and  below  the  ftaff. 

LEGGIARDO,  Leggiardamente,  implies  that  the  mufician 
is  to  ling  or  play  in  a  gay,  brifk,  and  lively  manner. 

LEGIO  N,  in  Roman  antiquity,  a  body  of  foot  which  confided 
of  ten  cohorts.  The  cxaCt  number  contained  in  a  legion,  was  fixed 
by  Romulus  at  3000 ;  though  Plutarch  allures  us,  that  after  the 
reception  of  thebabines  into  Rome,  he  increafed  it  to  6000.  The 
common  number  afterwards,  in  the  firft  times  of  the  free  ftate,  was 
4000;  but  in  the  war  with  Hanibal  it  arofe  to  5000,  and  after  this 
it  is  probable  that  it  funk  again  to  4000,  or  4200,  which  was  the 
number  in  the  time  of  Polybius.  The  legions  were  by  far  the  moft 
confiderable  part  of  the  Roman  army  ;  their  number,  in  the  time 
of  Auguftus,  was  thirty-three  ;  they  were  compofed  wholly  of  Ro¬ 
man  citizens.  The  allies  formed  a  body  of  auxiliary  forces.  A 
fquare  legion  confifted  of  4000  men. 

Legion,  figuratively  fpeaking,  fignifies  likewifeany  great  num¬ 
ber — a  hoft.  Thus  it  is  ufed  in  St.  Luke,  ch.  viii.  ver.  30.  Sr. 
Matt.  ch.  xxvi.  ver.  53. 

LEGISLATOR,  a  law-giver*  or  perfon  whoeftablifhes  the  po¬ 
lity  and  law’s  of  a  ftate.  Such  was  Mofes,  among  the  Jews  ;  Ly- 
curgus,  among  the  Lacedaemonians  ;  Theftus,  Draco,  and  Solon, 
among  the  Athenians. 

LEGITIMATION,  an  a£t  by  which  natural  or  illegitimate 
children  are  rendered  legitimate. 

By  the  French  law,  the  father  and  mother,  by  marrying,  render 
their  children,  begotten  before  marriage,  legitimate.  The  Greek, 
emperors  invented  feveral  kinds  of  legitimation. 

LEGUME,  legumen,  among  botanifts,  denotes  a  pericarpium  of 
an  oblong  comprefled  figure,  formed  of  two  valves,  joined  by  a  vifi- 
ble  future  both  on  the  upper  and  under  parts,  and  having  the  feeds 
affixed  to  the  upper  limbs  of  the  two  valves,  in  an  alternate  order. 

LEGUMINOUS,  an  appellation  given  to  all  plants  whofe  fruit 
is  a  legume,  or  pulfe. 

LE1BNITZIAN  philofophy ,  or  the  philofophy  of  Leibnitz,  is  a 
fyftem  of  philofophy  formed  and  publifhed  by  it’s  author  in  the  laft 
century,  partly  in  emendation  of  the  Cartesian,  and  partly  in 
oppofition  to  the  Newtonian.  He  was  born  at  Leipfic,  in  1646, 
and  died  in  1716. 

The  balls  of  Mr.  Leibnitz’s  philofophy  was  that  of  Des  Cartes  ; 
for  he  retained  the  Cartefian  fubtile  matter,  with  the  univerfal  pleni¬ 
tude  and  vortices  ;  and  reprefented  the  univerfe  as  a  machine  that 
fhould  proceed  for  ever,  by  the  laws  of  mechanifm,  in  the  moft  per¬ 
fect  ftate,  by  an  abfolute  inviolable  neceflity,  though  in  fome  things 
he  differs  from  Des  Cartes. 

The  tranflatorof  Mofheim’s  Ecclefiaftical  Hiftory  obferves,  that 
the  progrefs  of  Arminianifm  has  declined  in  Germany,  and  feveral 
parts  of  Switzerland,  in  confequence  of  the  influence  of  the  Leibnit- 
zian  and  Wolfian  philofophy.  Leibnitz  and  Wolf,  by  attacking 
that  liberty  of  indifference  which  is  fuppofed  to  imply  the  power  of 
aCting  not  only  without,  but  againft  motives,  firuck,  he  fays,  at  the 
very  foundation  of  the  Arminian  fyftem.  He  adds,  that  the  greateft: 
poffible  perfection  of  the  univerfe,  confidered  as  the  ultimate  end  of 
creating  goodnefs,  removes  from  the  doCtrine  of  predeftination  thole 
arbitrary  procedures  and  narrow  views,  with  which  the  Calvinifts 
are  fuppofed  to  have  loaded  it,  and  gives  it  a  new,  a  more  pleafing, 
and  a  more  philofophical  afpeCt. 

LEMMA,  (of  j,  I  afliime,)  in  mathematics,  denotes  a 

previous  propofition,  laid  down  in  order  to  clear  the  way  for  fome 
following  demonftration  ;  and  prefixed  either  to  theorems,  in  order 
to  render  their  demonftration  lefs  perplexed  and  intricate ;  or  to  pro¬ 
blems,  to  make  their  refolution  more  eafy  and  (hort.  Thus,  to  find 
the  inflection  of  a  curve  line,  this  lemma  is  firftpremittd,  that  a  tan¬ 
gent  may  be  drawn  to  the  given  curve,  in  a  given  point.  Alfo,  in  the 
theory  of  medicine,  where  the  blood  circulates,  there  is  life,  &c. 

Lemma,  in  pharmacy,  denotes  the  hufk  or  (hell  of  certain 
fruits  ;  as  the  almond,  and  the  like. 

LEMNIAN  earth,  a  kind  of  bole,  or  fine  earth,  ufed  in  medi¬ 
cine,  of  which  there  are  three  fpecies,  the  white,  the  yellow,  and  the 
red  ;  but  the  red  is  moft  ufed,  and  is  a  denfe  eompaCt  earth,  of  a 
clofe  firm  texture,  and  pale  red  colour,  and,  when  feraped,  of  a 
fmooth  and  even,  but  not  glofly  furface.  It  adheres  firmly  to  the 
tongue,  is  very  attringent  to  the  tafte,  raifes  a  flight  effervettence 
with  aqua-fortis,  acquires  a  confiderable  hardnefs,  and  burns  to  a 
fine  deep  red  colour  in  the  fire.  This  is  a  valuable  earth,  but  often 
adulterated  by  the  T urks,  and  more  frequently  in  Europe. 

The  white  lemnian  earth  is  a  fine  bole  of  a  dirty  whitifh  hue  with  an 
aftien  caff,  and  fome  very  flightreddi(hftreaks,ota  coartt  firm  texture, 
and  very  heavy  :  it  has  a  rough  har(h  furface,  makesnoeffervettence 
with  acids,  and  acquires  a  great  hardnefs  in  burning  :  this  earth  has 
a  fine  attringent  tafte,  andfcarcely  adheres  to  the  tongue  when  ap¬ 
plied  to  it.  The  Germans  ufe  it  as  an  attringent  and  ludorihe,  and 
deem  it  of  great  efficacy  in  dyfenteries  and  haemorrhages. 

The  yellow  lemnian  earth  is  very  valuable,  common  in  the  (hops, 
and  more  fubjedt  to  be  counterfeited  than  the  reft.  It  is  a  \  cry  pure 
and  fine  earth,  of  a  lively  florid  yellow,  ot  a  clofe  compad  texture 
and  fmooth  furface,  conliderably  nard,  and  not  at  all  ftaining  the  fin¬ 
gers  in  handling.  It  flicks  firmly  to  the  tongue  and  melts  pretty 
readily  in  the  mouth,  leaving  not  the  leaft  harthnefs  between  the 
1  teeth. 
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teeth,  and  docs  not  ferment  with  acid  menftrua.  It  is  efteemed  a 
fudorific,  aftringent,  and  vulnerary. 

The  genuine  lemnian  earth  is  found  only  in  the  ifland  of  Lemnos. 

LEMON,  Union,  in  botany,  a  genus  of  trees  with  large  ftiffleaves 
like  the  citron,  without  any  appendage  at  the  bottom  ;  the  flower 
confilts  of  many  leaves,  which  expand  in  form  of  a  rofe  ;  the  fruit 
is  almoftof  an  oval  figure,  and  divided  into  feveral  cells,  in  which 
are  lodged  hard  feeds  furrounded  by  a  thick  flefhyfubftance,  which, 
for  the  mod  part,  is  full  of  an  acid  juice.  All  forts  are  propagated 
by  budding  or  inarching  them  either  on  flocks  of  lemons  or  citrons 
produced  from  feeds,  but  they  will  not  readily  unite  on  orange 
flocks;  for  which  reafon  the  citrons  are  preferable  to  eitheroranges 
or  lemons  for  flocks,  as  they  readily  join  with  either  fort;  and  being 
of  larger  growth,  caufe  the  buds  of  the  other  forts  to  be  much 
ltronger  than  if  they  were  on  flocks  of  their  own  kind. 

The  culture  of  the  lemon  is  the  fame  with  that  of  the  orange-tree, 
with  this  difference  only,  the  former  being  hardier  than  the  latter, 
will  confequently  bring  their  fruit  to  maturity  with  us  much  better 
than  the  orange  will,  and  therefore  require  to  have  a  greater  fhare  of 
frefli  air  in  winter;  for  which  reafon  they  fhould  always  be  placed 
nearer  to  the  doors  or  windows  of  the  green-houfe :  and  in  fome 
curious  gardens  thefe  trees  have  been  planted  againft  walls,  where, 
by  covering  them  with  glaffes  in  winter,  and  protecting  them  from 
fevere  frolt,  they  have  produced  plenty  of  large  fruit :  as  thefe  trees 
do  generally  produce  ftronger  flhoots,  fo  they  require  more  water  to 
be  given  them  than  the  orange;  but  as  to  the  tender  forts,  they  muft 
be  treated  with  a  little  more  care,  otherwife  their  fruit  will  fall  offin 
winter,  and  come  to  nothing.  See  Orange. 

LEMONADE,  a  liquor  prepared  of  water,  fugar,  and  lemon  or 
citron-juice:  it  is  very  cooling  and  grateful  in  hot  weather. 

LEMUR,  or  Maki,  in  zoology,  the  third  genus  of  quadrupeds, 
belonging  to  the  firfi  order  primates.  The  fore-teeth  in  the  upper 
jaw  are  tour  in  number,  the  intermediate  ones  being  remote  ;  and 
fix  long,  comprefled,  parallel  teeth  in  the  under  jaw  ;  the  dog-teeth 
are  folitary ;  and  the  grinders  fomewhat  labiated.  The  fpecies  are, 
i.The  tardigradus.  2.  The  mongooz.  3.  The  catta.  4,  The 
juffet  maki.  5.  The  flying  maki,  which  refembles  a  bat. 

LENGTH,  in  the  manege.  To  pafjage  a  horje  upon  his  own  length, 
is  to  make  him  go  round  in  two  treads,  at  a  walk  or  trot,  upon  a 
fpot  of  ground  fo  narrow,  that  the  horfe’s  haunches  being  in  the 
center  of  the  volt,  his  own  length  is  much  about  the  femidiameter  of 
the  volt ;  the  horfe  ftill  working  between  the  two  heels,  without 
putting  out  his  croupe,  or  going  at  laft  fafter  or  flower  than  at  firft. 

LENGTHENING,  in  naval  architedure,  is  the  operation  of 
cutting  a  fhip  down  acrofs  the  middle,  and  adding  a  certain  portion 
to  her  length. 

LENITIVE,  in  phyfic,  denotes  a  foftening,  refolutive  remedy. 

Lenitive  electuary,  is  more  peculiarly  ufed  for  a  gentle  purging 
eleCiuary,  compofed  of  eight  ounces  of  fena  in  powder,  coriander- 
feeds  in  powder,  four  ounces,  mixed  with  pulp  of  tamarinds  and 
of  French  prunes,  of  each  a  pound,  and  a  fuffleient  quantity  of  Am¬ 
ple  fyrup,  to  reduce  the  whole  into  aneleduary.  It  is  fo  called, 
becaufe  it  purges  eafily,  and  by  refolving. 

A  tea-fpoonful  of  this  eleCtuary  taken  two  or  three  times  a  day 
generally  proves  an  agreeable  laxative.  It  likewife  ferves  as  a  con¬ 
venient  vehicle  for  exhibiting  more  a&ive  medicines,  as  jalap, 
fcammony,  &c. 

LENS,  in  dioptrics,  properly  fignifies  a  fmall,  roundilh  glafs,  of 
the  figure  of  a  lentil ;  but  is  extended  to  any  optic  glafs,  not  very 
thick,  which  either  colle&s  the  rays  of  light  into  a  point,  in  their 
paffage  through  it,  or  difperfes  them  farther  apart,  according  to  the 
laws  of  refradtion.  Confult  Syftem  of  Optics. 

Lenses,  manner  of  grinding.  A  little  piece  of  copper  is  cement¬ 
ed  to  the  end  of  the  arbor  of  a  lathe,  and  turned,  till  it  formsa  diih, 
or  bafon,  of  the  diameter  of  the  lens  required.  Then  a  piece  of 
clear  glafs  is  cemented  on  one  of  it’s  flat  lides,  to  the  end  of  a  little 
maundrel,  with  black  Spanifh  wax  ;  and  thus  ground,  on  the  fide 
not  cemented,  on  a  grindflone,  with  water,  till  it  have  nearly  ac¬ 
quired  a  convex  figure.  It  is  finifhed  in  the  lathe,  by  turning  it  in 
the  bafon,  with  fine  wet  fand,  or  grit-fione.  The  grit  muft  be  often 
repeated  frelh  till  the/e»r  appear  very  round  ;  when  it  is  come  to 
that  point,  they  ceafe  to  take  any  frelh  ftone,  but  continue  toturn  it 

*n  rru^aI^e’  rema*ns  of  the  fand  be  become  fo  fine  as  to  have 

polimed  it.  This  they  perceive,  when,  upon  wiping  it,  the  image 
of  the  window  of  the  place  is  feen  painted  on  it’s  furface  ;  if  it  does 
not,  it  is  wetted  in  water  without  fand,  and  turned  till  it  have 
got  a  poll  In.  1  he  bafon  is  then  covered,  withinfide,  with  two  or 
three  folds  of  linen,  and  thepolifh  finifhed  with  putty,  or  tripoly  of 
\  enice  fteeped  in  water.  It  is  known  to  be  perfectly  polifhed, 
when,  viewing  it  with  a  magnifier,  there  appear  no  fcratches  of  the 
land.  I  he  cement  is  then  broken  off,  and  the  fide  polifhed  cemen¬ 
ted  to  work  and  grind  the  other,  as  before,  till  the  edges  of  the 

wubC  *arp’  a"d  be  Perfe<%  polifhed  on  either  fide. 

When  finifhed,  it  is  wafhed  in  fpiritof  wine,  to  take  offall  remains 
of  the  wax. 

LENT,  a  folemn  time  of  falling  in  the  Chriftian  church,  ob- 
ferved,  by  the  Romifh  church  and  Proteftants,  for  the  fpace  of  40 
days,  as  a  time  of  humiliation  before  Eafter,  thegreat  feftival  of  our 
oaviour’srefurreCtion,  and  in  commemoration  of  his  long  fading. 

In  ancient  times,  Lent  was  thought  the  proper  feafon  for  exer- 
cffing  more  abundantly  every  fpecies  of  charity.  Thus  tyhat  they 
lpared  from  their  own  bodies,  by  abridging  them  of  a  meal,  was 
ulually  given  to  the  poor  :  they  employed  their  vacant  hours  in  vi- 
fiting  the  fick,  and  thofe  that  were  in  prifon,  in  entertaining  ftran- 
gers,  and  reconciling  differences. 

imPer'aj  laws  forbad  all  profecutions  of  men  in  criminal 
actions,  that  might  bringthem  to  corporal  punifhment  and  torture, 
during  the  whole  leafon.  This  was  a  time  of  more  than  ordinary 


I  ftriCtnefs  and  devotion,  and  therefore  in  many  of  the  great  churches 
they  had  religious  affembliei,  for  prayer  and  preaching  everyday. 
All  public  games  and  ftage-plays  were  prohibited  at  this  feafon  ;  as 
alfo  the  celebration  of  all  feftivals,  birth-days,  and  marriages,  as 
unfuitable  to  the  prefent  occafion. 

LENTIL,  lens,  in  botany,  a  plant,  whofe  flower  is  of  the  pa¬ 
pilionaceous  kind,  and  from  the  cup  there  arifes  a  pi ltil,  which 
finally  becomes  a  fhort  pod,  containing  orbicular  feeds,  and  thicker 
toward  the  middle  than  at  the  edges. 

The  common  lentil,  or  ervum,  with  comprefled  feeds,  which  are 
convex,  is  cultivated  in  many  parts  of  England,  either  as  fodder  for 
cattle,  or  for  the  feeds,  which  are  frequently  ufed  for  meagre  foups. 
This  is  an  annual  plant. 

Lentils  make  excellent  fweet  fodder  ;  and  are  therefore  to  be  pre¬ 
ferred  to  all  other  kinds  for  calves  and  other  young  cattle.  They 
are  likewife  the  beft  as  well  as  cheapeft  food  for  pigeons. 

The  feeds  of  lentils  are  frequently  the  common  food  of  the  poor  in 
fome  of  theiflands  of  the  Archipelago,  and  other  warm  countries, 
when  they  can  meet  with  no  better  fare. 

Another  fort  of  lentil  has  of  late  years  been  cultivated  in  England, 
under  the  name  of  French  lentil.  This  is  the  lens  major  of  Cafpar 
Bauhine  ;  and  being  twice  the  fize  of  the  common  lentil,  is  by  fo 
much  the  better  worth  cultivating.  This  is  called  tills  in  many 
parts  of  England. 

LENTISK,  an  ever-green  tree,  of  fome  ufe  in  phyfic,  and  re¬ 
commended  in  the  fluor  albus  and  gonorrhoea  :  it  is  aitringent  and 
fortifying:  the  wood  is  much  ufed  for  tooth-picks-  SeeMASTic- 
tree. 

LENTOR,  in  medicine,  a  vifeidity  orfizinefs. 

A  vifeid  or  fizy  ftate  of  the  animal  fluids  is  produ£live  of  many 
diftempers.  Thus,  Boerhaave  informs  us,  that  a  pingueous  vifei¬ 
dity,  from  vegetable  aliment,  is  caufed,  firft,  by  a  diet  of  crude  and 
unfermented  farinaceousfubftance,andaufterc, immature  vegetables. 
Secondly,  by  a  defeCt  of  good  blood  ;  a  fufficient  quantity  of  which 
is  neceffary  to  the  affimilation  of  the  aliment,  and  the  converfion  oi 
their  juices  into  good  blood.  Thirdly,  by  a  debility  of  the  veffels 
and  vifeera,  or  a  defeCt  and  inactivity  of  the  bile  ;  which  laft  is  very- 
powerful,  when  in  a  due  ftate  and  quantity,  in  attenuating  vifeidi- 
ties  of  alimentary  fubftance.  Fourthly,  by  a  diminution  of  animal 
motion;  for  motion  (Lengthens  the  folids,  attenuates  the  fluids, 
and  promotes  the  due  digeftion  and  affimilation  of  the  aliments. 
Fifthly,  by  a  diflipation  of  the  moft  fluid  parts  of  the  blood,  through 
the  relaxed  fecerning  veffels  ;  for  it  is  evident,  that  when  the  molt 
fluid  parts  are  loft, what  remains  muft  become  more  thick  and  vifeid: 
hence  the  error  of  thofe  is  obvious,  who  prepofteroufly  carry  ofl'the 
fineft  particles  of  the  blood  by  enormous  quantities  of  fudorifics  and 
diuretics.  Sixthly,  bythe  retention  of  the  thicker  parts  of  the  fluids,, 
on  account  of  the  debility  of  the  excretory  organs. 

With  refpedlto  the  cure,  it  is  to  be  performed,  firft,  by  a  con- 
ftant  ufe  of  aliments  and  drink  well  fermented,  and  duly  feafoned 
with  attenuating  falts  and  aromatics  ;  for  fermentation  deftroys  the 
vifeidity  of  all  the  farinaceous  vegetables.  Rice  or  oats,  boiled, 
make  a  kind  of  jelly  or  glue,  which  is  deftroyed  by  fermentation. 
Beer  wTell  fermented  does  not  caufe  phlegm,  but  ptifans  will :  there¬ 
fore  in  cold  languid  difeafes  ftrong  beer  is  proper;  and  in  hot,  in¬ 
flammatory  diforders,  ptifans.  Secondly,  by  broths  made  of  ani¬ 
mals  abounding  with  exalted  volatile  falts  ;  and  thefe  broths  muff 
be  feafoned  with  acrid  vegetables.  Thirdly,  by  ftrengthening  the 
veffels  and  vifeera.  Fourthly,  by  excrcife  and  motion  ;  for  without 
a  due  degree  of  thefe,  nothing  can  relieve,  much  lefscure.  Fifthly, 
by  diluting,  refolvent,  ftimulating,  bilious,  and  faponaceous  medi¬ 
cines. 

LEO pulex,  a  fpecies  of  infeCt,  which  feeds  greedily  on  the  com¬ 
mon  tree  puceron,  as  the  formica  leo  does  on  the  ants.  He  is  a  worm 
of  ihe  fix-legged  kind,  and  very  foon  arrives  at  the  time  of  hi3 
change  ;  after  which  he  becomes  a  green  fly  with  four  wings. 

LEONINE,  in  poetry,  a  kind  of  verfes  which  rhime  at  every 
hemiftieh,  the  middle  always  chiming  to  the  end.  In  this  kind  of 
verfe  we  find  feveral  ancient  hymns,  prophecies,  &c.  Muretus, 
fpeaking  cf  the  poetry  of  Lorenzo  Gambara,  fays, 

Brixia  vejlrates,  qua  condunt  earmina  vales. 

Non  funt  n  of  rates  tergere  digna  nates. 

Which  may  be  thus  imitated  :  ' 

That  Brefcian  verfe  at  which,  your  poets  have  an  itch , 

Are  n’t  fit  to  wipe  the  breech,  clfe  hang  me  for  a  witch . 

M.  Fauchet  makes  the  leonine  rhyme  the  fame  with  what  the 
French  call  the  riche,  and  we  the  double  rhyme. 

LEOPARD,  in  zoology,  the  Englilh  name  of  the  long- tailed 
felis ;  a  beaft  of  prey,  with  thefpots  on  the  back  and  lides  round, 
difpofed  in  circles  from  four  to  five  in. each,  with  a  Angle  black  fpot 
in  the  center  of  each  ;  the  lower  ones  are  variegated.  It  is  a  very 
nimble  as  well  as  fierce  animal,  fo  that  fcarcely  any  thing efcapes  it. 
Authors  call  the  male  pardus,  and  the  female  panthera. 

This  creature,  when  carefully  examined,  is  found  to  be  very  like 
a  cat ;  particularly  it’s  head,  teeth,  tongue,  feet,  and  claws.  It’s 
aCtions  alfo  are  all  like  a  cat’s  ;  it  boxes  with  it’s  fore-feet,  ai>  a  cat 
does  her  kittens  ;  leaps  at  it’s  prey  as  the  cat  docs  ;  and  will  fpit 
much  in  the  fame  manner. 

The  leopard  of  Senegal  and  Guiney  has  it’s  hair  of  a  lively  yel¬ 
low  colour,  and  is  marked  on  the  back  and  fides  with  fmall  fpots. 
Thiscreaturc  fpares  neither  man  nor  beaft.  The  flefh  is  white  and 
well-tafted,  and  eaten  by  the  negroes.  Their  fkins  are  valuable. 

The  hunting  leopard  of  India  has  a  fmall  head,  with  the  tip  of  the 
nofe  black,  the  ears  are  fhort,;  the  body  is  of  a  light  tawny  brown. 
This  animal  is  of  the  fize  of  a  greyhound.  It  is  tamed  and  trained 
for  the  chafe  of  antelopes. 

1  .The 
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LEPROSY 


The  leopard  is  an  untameable  fpecies,  always  retaining  it’s  fierce, 
malevolent  afpcd,  and  perpetual  growl  or  murmur.  It  is  next  in 
fize  to  the  tiger,  and  next  to  it  in  cruelty  and  in  it’s  general  enmity 
to  the  animal  creation. 

Leopard’s  bane,  a  genus  of  the  fyngenejia  polygamia  clafs.  The 
root  has  been  fometimes  ufed  in  medicine,  feme  have  commended 
it  as  an  cxpeller  of  tire  poifon  of  fcorpions  ;  while  others  reckon  it 
a  poifon  itfelf;  and  affirm  that  it  will  deftroy  wolves  and  dogs.  Sec 
Doronicum. 

LEPIUM,  in  natural  hiftory,  a  genus  offoffils  of  the  clafs  of  tire 
gypsums;  the  bodies  of  it  are  moderately  hard,  eompofed  of  very 
fmall  particles,  and  of  a  dufky  hue. 

It  is  found  in  great  plenty  in  Germany ;  the  Germans  call  it  fpaad. 
We  have  it  in  great  plenty  in  Derbyfirire,  and  it  is  burnt  into  a  fort 
of  plaifter  of  Paris  for  the  coarfer  works ;  but  it  calcines  very  llowly 
and  unequally. 

LEPROSY,  lepra,  (from  aett^oj,  rough,  and  that  from  AS7nj,  a 
fcale).  Among  the  various  dilorders  which  arife  from  an  impure 
ferum,  and  manifelt  themfelves  in  the  fkin  and  fubjacent  integu¬ 
ments,  are  thofe  which  come  under  the  names  of  itch,  herpes,  and 
leprofy ;  of  the  latter  there  are  different  fpecies  on  record,  fume  of 
which  are  no  where  known  to  exiff  this  day;  and  the  reft  are  but 
obfeurely  underftood.  See  Alphus. 

The  leprofy,  of  whatever  kind,  is  a  chronical  diforder;  in  warm 
climes  is  very  infectious,  though  not  evidently  fo  in  cold  countries. 
Dr.  Cullen  places  this  genus  of  difeafe  in  the  clafs  cachexia,  and 
order  impetigines.  One  fpecies  only  is  known.  Sauvage  notes  fix 
varieties,  the  chief  of  which  obferved  with  us  are  the  lepra  Gracco- 
jum,  and  the  lepra  ichthyofis. 

Fat  people  are  obferved  to  be  more  grievouflv  afflicted  with  fkin 
difeafes/ when  they  are  the  fubjeCfs  of  them,  than  the  lean;  alfo 
more  fubje#  to  relapfes  after  being  cured. 

The  remote  caufes  are,  whatever  diminiftieth  the  vital  heat,  and 
Teduceth  the  general  ftrength  of  the  body.  The  immediate  caufe  is, 
a  faulty  ferum;  this  ftagnates  in  the  integuments  and  fkin,  producing 
inflammation,  exulceration,  eruptions,  &c.  there. 

The  leprofy  of  the  Arabians  (which  feems  to  be  the  fame  with  that 
of  the  Greeks)  is  well  deferibed  by  Aetius  as  follows :  “  It  is  almoft 
unknown  in  Italy  (i.  e.  the  lepra  Arabum)  but  very  frequent  in  fome 
countries  ;  it  is  the  difeafe  which  the  Greeks  term  c^pxvTioang,  and 
which  is  reckoned  amongft  the  chronical  diforders.  By  it  the  whole 
Body  is  fo  difordered,  that  the  bones  are  Paid  to  be  vitiated.  The  fur- 
face  of  the  body  is  covered  pretty  thick  with  fpots  and  tumors,  the 
rednefs  of  which  is  by  degrees  converted  into  a  black  colour.  The 
external  fkin  becomes  unequally  thick,  thin,  hard,  and  foft;  it  is  in 
a  manner  rendered  rough  by  certain  feales,  clefts,  and  chaps;  the 
body  grows  lean;  the  face,  legs,  and  feet  fwell.  When  this  difor¬ 
der  is  of  long  Handing,  the  fingers  and  toes  are  concealed  under  a 
tumor,  and  a  flight  fever  arifes,  which  eaffly  deftroys  the  patient, 
labouring  under  fo  many  diforders.” 

In  the  Weft-Indies  this  diforder  is  known  by  the  name  of  the 
black  feurvy,  or  Indian  black  feurvy.  It’s  approach  is  there  ob¬ 
ferved  to  be  gradual ;  at  firft  there  are  many  fpots  on  the  body  of  a 
yellow  brown  caft,  which  foon  turn  purple,  and  of  a  copper  colour ; 
thefe  increafe,  grow  thick,  and  rough,  with  hard  feales ;  a  numb- 
nefs  is  felt  on  the  fingers  and  toes  ;  the  breath  is  foetid,  the  voice 
hoarfe,  the  hard  and  fcaly  parts  crack,  and  ulcers  appear  in  different 
parts;  but  at  length  a  fever  comes  on,  which  clofes  the  feene. 

In  hot  countries,  leprous  diforders  are  moft  frequent ;  and  in  dif¬ 
ferent  places  there  is  fome  variety  in  the  fymptoms  ;  but  by  the  me¬ 
thods  attempted  for  the  cure,  and  the  fuccefs  which  attends  them, 
the  diforder  feems  to  have  but  one  general  nature,  however  it  ap¬ 
pears,  or  by  whatever  name  it  is  called. 

In  the  method  of  cure,  fays  Hoffman,  we  ftiould  endeavour  to 
tlifeharge  out  of  the  body  the  mafs  of  corrupt,  glutinous,  and  acrid 
humours,  by  fufficient  bleeding  and  abftinence,  by  purges,  as  well 
gentle  as  draftic  ;  then  by  propt-V  aliment,  and  a  good  regimen,  pro¬ 
mote  the  generation  of  wholfome  juices;  and  likewife  by  external, 
deterfive,  confolidating  and  drying  remedies,  to  free  the  part  from 
pain,  tumors,  itching,  and  ulcers.  The  purges  mayconfift  of  the 
root  and  the  refin  of  jalap,  the  extra#  of  black  hellebore,  elaterium 
mixed  with  calomel,  or  ethiops-mineral,  and  gum  ammoniac. 
Among  thofe  things  which  ftimulate  the  parts  to  an  excretory  mo¬ 
tion,  and  more  powerfully  melt  down  the  tenacious  humours,  the 
wood  and  bark  of  guaiacum  exceed  all  others  ;  the  moft  confitierable 
befides  thefe,  are  the  tartarized  and  acrid  tindlure  of  antimony,  ful- 
phur  of  antimony,  cinnabar,  and  if  a  venereal  taint  is  fufpected,  a 
decodlion  of  crude  antimony ;  which  medicines,  in  a  convenient  dofe 
in  the  morning,  with  purifying  deco#ions  drank  in  bed,  afford  great 
relief.  But  if  thefe  fail,  recourfe  mult  be  had  to  mercury,  which 
fome,  after  extinction,  mix  with  flowers  of  fulphur  and  camphire, 
and  rub  it  on  the  joints  to  promote  a  falivation.  Others  more  pro¬ 
perly  give  mercurius  dulcis,  with  double  the  quantity  of  crabs-eyes, 
and  calx  of  antimony,  riling  gradually  from  three  or  four  grains,  to 
a  fcruple,  in  order  to  falivate  with  proper  precautions.  Dr.  Lyfons 
has  met  with  fuccefs  from  the  following  decoction : 

R  Cort.  interior,  trlmi  rjc.  g  iv.coq.  in  aq.  purae  lb  iv.  ad  lb  ij. 
colaturae  cap.  Ibfs.  bis  die.  It  fhould  be  continued  feveral  weeks. 
If  after  it’s  ufe  the  efflorefcences  increafe,  it  is  a  favourable  fynip- 
tom. 

LEPUS,  in  aftronomy.a  conftellationof  the  fouthern  hemifphere; 
comprehending  12  liars,  according  to  Ptolemy;  13,  according  to 
Tycho;  and  19,  in  the  Britannic  catalogue.  In  zoology,  a  genus 
of  quadrupeds  belonging  to  the  order  of  Glires. 

LE  ROY  !e  veut,  a  form  of  words,  by  which  the  royal  afient  is 
fignified  by  the  clerk  of  the  parliament  to  public  bills;  to  private 
bills  this  affent  is  exprefled  by  Suit  fait  cornrne  ilefl  defire;  be  it  fo 
done  as  defired. 
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Le  Roy  snvifera;  the  king  will  confider  of  it.  By  thefe  words 
to  a  bill,  printed  to  the  king  by  his  parliament,  is  underftood  his 
abfolute  denial  of  that  bill  in  a  more  civil  way  ;  and  the  bill  thereby 
becomes  wholly  null  and  void.  See  Royal  and  Parliament. 

LESSEES,  a  term  ufed  for  the  dung  of  a  wild  boar. 

LESSON,  in  the  manege,  any  piece  of  intrusion  in  that  art 
whether  given  fo  the  fcholar  or  the  horfe. 

Lesson,  among  eccleliaftical  writers,  portions  of  the  holy  ferip- 
ture,  read  in  Chriltian  churches,  at  the  time  of  divine  fervice. 

In  the  ancient  church,  reading  the  feripturcs  was  one  part  of  the 
fervice  of  the  catechumens,  at  which  all  perlons  were  allowed  to  be 
prefent,  in  order  to  obtain  inftruction. 

The  church  of  England,  in  the  choice  of  leffons,  proceeds  as  fol¬ 
lows  ;  for  the  firft  lejfm  on  ordinary  days,  flic  directs,  to  begin  at  the 
beginning  of  the  year  with  Genefis,  and  fo  continue  on,  till  the  books 
of  the  Old  Teftament  are  read  over,  only  omitting  the  Chronicles 
which  are  for  the  moft  part  the  fame  with  the  books  of  Samuel  and 
Kings,  and  other  particular  chapters  in  other  books,  either  becaufe 
they  contain  names  of  perfons,  places,  or  other  matters  lefs  profit¬ 
able  to  ordinary  hearers. 

The  courie  of  the  firft  leffons  for  Sundays  is  regulated  after  a  dif¬ 
ferent  manner.  From  Advent  to  Septuagefima  Sunday,  fome  par¬ 
ticular  chapters  of  Ifaiah  are  appointed  to  be  read,  becaufe  that  book 
contains  the  clearcft  prophecies  concerning  Chrift.  Upon  Septua¬ 
gefima  Sunday  Genefis  is  begun,  becaufe  that  book,  which  treats  of 
the  fall  of  man,  and  the  fevere  judgment  of  God  inflicted  on  the 
world  for  fin,  beft  fuits  with  a  time  of  repentance  and  mortification. 
After  Genefis,  follow  chapters  out  of  the  books  of  the  Old  Tefta¬ 
ment,  as  they  lie  in  order  ;  only  on  feftival  Sundays,  fuch  as  Eafter 
Whitfunday,  he.  the  particular  hiftory  relating  to  that  day  is  ap¬ 
pointed  to  be  read ;  and* on  the  Saints  days,  the  church  appoints  leffons 
out  of  the  moral  books,  fuch  as  Proverbs,  Ecclelialtes,  Ecclefiafti- 
cus,  he.  as  containing  excellent  inftructions  for  the  conduct  of  life. 

As  to  the  fecond  leffons,  the  church  obferves  the  fame  courfe  both 
on  Sundays  and  week-days:  reading  the  Gofpels  and  Acts  of  the 
Apoftles  in  the  morning,  and  the  Epiftles  in  the  evening,  in  the  or¬ 
der  they  ftand  in  the  NewTeftament :  exccptingon  faints-days  and 
holv-days,  when  fuch  lejfms  are  appointed,  as  either  explain  the 
myftery,  relate  the  hiftory,  or  apply  the  example  to  us.- 

LET' -fall,  in  fea-languoge,  the  word  of  command  for  putting  out 

a  fail,  when  the  yards  are  aloft,  and  the  fail  is  to  come  down  from 
the  yard ;  but  when  the  yards  are  ftricken  down,  then  the  fail  is 
loofed  below,  before  they  hoift  the  yard. 

LETHARGY,  in  medicine,  (from  a>;£»,  oblivion,  and  apficc, 
numbnefs,  lazinefs,)  a  difeafe  conftfting  of  a  profound  drowfinefs  or 
fleepinefs,  from  which  the  patient  can  lcarCc  be  awaked;  or,  if 
awaked,  he  remains  ftupid,  without  fenfeor  memory,  andprefently 
finks  again  into  his  former  fleep.  See  Coma. 

The  lethargy  is  ufualiy  accompanied  with  a  fever  and  delirium. 
Boerhaave  makes  the  lethargy  a  gentle  apoplexy  arifing  from  the 
fame  caufes,  and  to  be  known  and  cured  in  the  fame  manner. 

Celfus  ranges  the  lethargy  in  the  number  of  acute  difeafes,  the  pa¬ 
tient  ufualiy  dying  on  the  feventh  day.  A  lethargy  frequently  fuc- 
ceeds  a  phrenzy.*  It  does  not  invade  fo  fuddeniy  as  an  apoplexy,  nor 
kill  fo  foon:  the  worft  fymptoms  attending  it  are  a  tremor  of  the 
limbs,  and  a  cold  fweat  of  the  face. 

The  immediate  caufe  of  fleepy  affections  is  a  very  languid  and 
diminilhed  influx  of  the  nervous  fluid,  from  the  cortical  fubftance  of 
the  brain,  into  it’s  medulla  ;  and  from  thence  into  the  nerves  def- 
tined  to  fenfe  and  motion.  The  caufes  of  the  preternatural  impedi¬ 
ments  of  this  influx  feem  principally  three  ;  firft,  either  a  too  great 
want  of  the  fluid  itfelf;  or,  fecondly,  a  laxity  of  the  tubes  which 
convey  it;  or,  laftly,  a  preffure  upon  the  cortical  fubftance  of  the 
brain  ;  and  this  arifes. either  from  the  blood  paffing  flowly  through 
the  brain,  and  the  meninges  thereof,  or  abfolutely  ftagnating,  or 
fome  foreign  matter  incumbent  on  the  faid  cortical  fubftance,  by 
which  the  medulla,  every  where  joined  to  the  cortex,  is  preffed  to¬ 
gether,  and,  confequently,  cannot  receive  a  fufficient  quantity  of  the 
fluid.  The  remote  caufes  of  thefe  difeafes  are  whatever  diminifhes 
the  vis  vitte  or  obftructs  it’s  influence,  as  tumors  preffing  on  the 
brain  or  turgefccncy  of  the  veffels,  from  obftrudted  rxicnles,  hemor¬ 
rhoids,  long  abfence  of  the  gout,  he.  a  too  free  ufe  of  fpirituous 
liquors,  offenfive  vapours,  blows  on  the  head,  he. 

A  phyfician,  in  the  cure  of  fleepy  difeafes,  fhould  regard  thefe 
three  intentions;  1.  To  roufe  the  patient  from  his  fleep;  2.  To 
remove  the  difficulty  of  circulation,  the  ftagnation  or  extravafation 
of  the  blood  or  ferum  in  the  head;  and,  3.  To  reftore  the  loft 
ftrength  of  the  membranes  and  veffels  of  the  brain. 

For  ffiaking  off  drowfinefs,  and  awaking  the  patient,  thofe  reme¬ 
dies  are  efficacious  which  act  upon  the  nervous  parfs,  by  agitating 
them,  vellicating  and  inducing  a  tremulous  and  ofcillatory  motion 
through  the  whole  -nervous  fyftem  :  fuch  are,  1.  Powerful  acids  ; 
and  of  thefe  the  preference  mull  be  given  to  the  fpirit  of  verdigris, 
which  is  nothing  but  a  moft  concentred  fpirit  of  vinegar,  mixed 
with  the  effence  of  caftor:  this  applied  to  the  nofe,  in  ifimulating 
and  penetrating,  is  fuperior  to  all  others.  2.  Volatile  falts,  as 
urinous  fpirit  of  fal  ammoniac  prepared  with  quick  lime;  which 
bein"  applied  to  the  vertex,  or,  what  is  ftill  better,  put  into  the  nofe, 
excites  fternutation,  and  greatly  fhakes  off  the  torpor  and  drowfi- 
nefs.  7.  Foetid  things,  asgalbanum,  partridge-feathers,  and  others 
burnt,  io  that  the  ftrongfeent  may  affect  the  nofe.  4.  Cold  water 
fuddeniy  poured  all  over  the  head,  which,  by  ftrengthening  at  the 
fame  time  the  membranes  of  the  brain,  readily  diipels  fleep.  3. 
Cataplafms  prepared  of  ftrong  vinegar,  rue,  bay  leaves,  tops  of  fa- 
vory,  muftard-feed,  caftor,  and  camphor,  applied  to  the  head,  when 
fhaved,  the  forehead,  and  the  temples.  Y  he  efficacy  of  thefe  is 
promoted,  and,  at  the  fume  time,  the  ferous  colluvies,  if  it  is  offen¬ 
five,  is  derived  from  the  head,  by  fteenutatories,  the  beft  of  which 

14  X  -  is 


L  E  T  T  E  R  S 


1 278] 


is  fait  of  white  vitriol,  if  ten  grains  of  it  are  diffolved  in  half  an 
Ounce  of  marjoram  water,  and  drawn  up  the  nofe;  by  veficatories 
of  cantharides,  fomcwhat  large,  and  laid  on  the  feet  and  neck;  for 
thefe  both  give  motion  to  the  folid  nervous  parts,  and  make  a  revul- 
lion  of  the  ferous  humours;  by  cupping  glalfes,  either  with  or  with¬ 
out  fcarification.  4.  Bv  ftrong  fritf  ions  of  the  inferior  parts.  5.  By 
acrid  and  ftimulating  clyfters,  which  are  in  fuch  cafes  of  very  great' 
fervice,  to  which  fal  gemrr.x,  common  fait,  or  the  roots  of  fquills 
are  added,  with  a  view  of  increafing  the  flimulation. 

The  patient  by  the  help  of  thefe,  being  roufed  from  his  drowfi- 
nefs,  it  remains,  that  an  equal  circulation  of  the  humours  through 
the  whole  bodv  be  reftored,  and  then  the  debilitated  parts  (Length¬ 
ened.  The  firft  end  is  anfwered  by  frequent  bleeding,  whilft  the 
fleepinefs  lads,  if  the  veffcls  are  turgid  with  blood  ;  and  much  more 
fhould  it  be  performed,  when  the  fleepinefs  is  conquered,  in  order  to 
prevent  a  relapfe  ;  then,  likcwife,  if  the  fir  ft  paffages  are  loaded  with 
excrements,  or  fcized  with  fpafms,  the  body  ought  to  be  opened 
with  a  gentle  laxative.  Nervous,  mixed  with  diaphoretic  medi¬ 
cines,  contribute  to  difpcrfe  ftagnations  of  the  humours,  and  alfo  to 
ftrengthen  the  infirm  parts:  among  thefe  the  effence  of  aloes-wood 
and  amber,  with  the  fpirit  of  lilies  of  the  valley,  of  fal  ammoniac, 
and  acrid  tin£lure  of  antimony,  are  of  great  efficacy;  and  fait  of 
hartfhorn,  with  fait  of  amber,  cinnabar  of  antimony,  and  bezoardic 
mineral  in  the  form  of  a  powder,  have  very  great  and  falutary 
effects. 

Laftly,  relapfes  into  fieepy  diforders  may  be  prevented  partly  by  a 
removal  of  the  caufes  producing  them :  and  fince  a  fupprefiion  of 
thefanguine  excretions,  or  habitual  arthritic  paroxyfms,  contribute 
very  much  to  the  generation  of  thofe  diforders,  he  will  not  do 
amifs  who  endeavours  to  recall  thefe  fluxes  and  pains,  and  preferve 
a  regular  fucceffion  of  them,  in  diet,  idlenefs,  drunkennefs,  meats 
difficult  of  digeflion,  and  fpirituous  things  mull  be  avoided;  let  the 
body  be  exercifed  carefully:  all  repletion  is  to  be  avoided:  and  fall¬ 
ing  and  eating  fparingly  is  of  ufe  ;  the  patient  mud  entirely  abllain 
from  fiffi,  milk,  and  cheefc  ;  and  amonglt  fruits,  all  that  are  watery 
mull  be  abflained  from:  he  mull  eat  more  roalted  than  boiled  flelh. 
Bread  mull  be  intirely  cleanfed  of  the  darnel,  with  w’hich  it  is  often 
intermixed.  Let  old  infirm  men  ufe  wine,  as  their  milk  :  let  them 
not  protradl  their  fleep  too  long:  let  them  be  cautious  of  affedtions 
of  the  mind ;  let  them  frequently  enjoy  the  converfation  of  their 
friends;  let  them  pleafe  themfelves  with  convenient  journeys;  let 
them  take  care  to  preferve  the  excretions,  as  w'ell  by  ftool,  as  by 
tbe  pores  of  the  fkin;  and  let  them  not  forget  the  ufual  bleedings  at 
their  Hated  times. 

We  mult  above  all  things  take  care  not  to  ufe  flernutatories  in 
the  beginning  of  this  diforder,  to  roufe  the  patient  from  fleep,  efpe- 
cially  in  plethoric  perfons;  becaufe,  by  an  unfeafonable  remedy  of 
this  kind,  a  greater  afflux  of  humours  to  the  head  is  caufed,  and  from 
thence  there  is  great  danger  of  an  apoplexy. 

LETHE,  Asfti,  in  the  ancient  mythology,  one  of  the  rivers  of 
hell,  fignifying  oblivion  or  forgetfulnefs:  it’s  waters,  according  to 
poetic  fidlion,  had  the  peculiar  quality  of  making  thofe  who  drank 
them  intirely  forget  every  thing  that  was  pall;  or,  according  to  Vir¬ 
gil,  longapotant  oblivia  vitce. 

LETTER,  a  character  ufed  to  exprefs  one  of  the  Ample  founds 
of  the  voice  ;  and  as  the  different  Ample  founds  are  exprelfed  by  dif¬ 
ferent  letters,  thefe,  by  being  differently  compounded,  become  the 
viflble  figns  or  characters  of  all  the  modulations  and  mixtures  of 
founds  ufed  to  exprefs  our  ideas  in  a  regular  language.  Thus,  as  by 
the  help  of  fpeech,  we  render  our  ideas  audible;  by  the  afliltance 
of  letters,  we  render  them  viflble;  and  by  their  help  we  can  wrap 
up  our  thoughts,  and  fend  them  to  the  moll  diltant  part  of  the  earth, 
and  read  the  tranfadlions  of  different  ages. 

As  to  the  firft  letters,  what  they  were,  who  firlf  invented  them, 
and  among  what  people  they  were  firft  in  ufe,  there  is  Itill  room  to 
doubt :  Philo  attributes  this  great  and  noble  invention  to  Abraham ; 
Jofephus,  St.  Irenxus,  and  others,  to  Enoch ;  Bibliander,  to  Adam  ; 
Eufebius,  Clemens  Alexandrinus,  Cornelius  Agrippa,  and  others, 
to  Mofes ;  Pomponius  Mela,  Herodian,  Rufus  Feftus,  Pliny,  Lucan, 
&cc.  to  the  Phoenicians;  St.  Cyprian,  to  Saturn:  Tacitus,  to  the 
Egyptians ;  fome,  to  the  Ethiopians;  and  others,  to  the  Chinefe: 
but,  with  refpedl  to  thefe  lalf,  they  can  never  be  intitled  to  this 
honour,  lince  all  their  characters  are  the  figns  of  words,  formed 
without  the  ufe  of  letters-,  which  renders  it  impoffible  to  read  and 
write  their  language,  without  a  vail  expence  of  time  and  trouble; 
and  abfolutely  impoffible  to  print  it  by  the  help  of  types,  or  any 
other  manner  by  the  engraving,  or  cutting  in  wood.  See  Print¬ 
ing. 

There  have  alfo  been  various  conjeaures  about  thedifferent  kinds 
of  Utters  ufed  in  different  languages ;  thus,  according  to  Crinitus, 
Mofes  invented  the  Hebrew  letters  ;  Abraham,  the  Syriac  and  Chal¬ 
dee  ;  the  Phoenicians,  thofe  of  Attica,  brought  into  Greece  by 
Cadmus,  and  from  thence  into  Italy,  by  the  Pelagians;  Nicof- 
trata,  the  Roman  ;  Ills,  the  Egyptian  ;  and  Vulfilas,  thole  of  the 
Goths. 

It  is  probable  that  the  Egyptian  hieroglyphics  were  the  firft  man¬ 
ner  of  writing  :  but  whether  Cadmus  and  the  Phoenicians  learned 
the  ufe  of  letters  from  the  Egyptians,  or  from  their  neighbours  of 
Judea  or  Samaria,  is  a  queftion  ;  for  fince  fome  of  the  books  of  the 
OldTellament  were  then  written,  they  are  more  likely  tohavegiven 
them  the  hint,  than  the  hieroglyphics  of  Egypt.  But  wherefoever 
the  Phoenicians  learned  this  art,  it  is  generally  agreed,  that  Cadmus, 
the  fon  of  Agenor,  firft  brought  letters  into  Greece;  whence,  in  fol¬ 
lowing  ages,  they  fpread  over  the  reft  of  Europe. 

Letters  make  the  firft  part  or  elements  of  grammar;  an  affem- 
blageof  thefe  compofe  fyllables  and  words,  and  thefe  compofe  fen- 
tences.  1  he  alphabet  of  every  language  confifts  of  a  number  of 
letters,  which  ought  each  to  have  a  different  found,  figure,  and  ufe. 


As  the  difference  of  articulate  founds  was  intended  to  exprefs  the 
different  ideas  of  the  mind,  fo  on c  letter  was  originally  intended  to 
fignify  only  one  found,  and  not,  as  at  prefent,  to  exprefs  fometimes 
one  found  and  fometimes  another ;  which  practice  has  brought  a 
great  deal  of  confulion  into  the  languages,  and  rendered  the  learnin? 
of  the  modern  tongues  much  more  difficult  than  it  would  otherwife 
have  been.  This  confideration,  together  with  the  deficiency  of  all 
the  known  alphabets,  from  their  wanting  fome  letters  to  exprefs 
certain  founds,  has  occationed  feveral  attempts  towards  an  univerfal 
alphabet,  to  contain  an  enumeration  of  all  fuch  fingle  founds,  or 
letters ,  as  are  ufed  in  any  language.  See  Alphabet. 

Grammarians  diftinguifh  letters  into  vowelsand  confonants;  into 
mutes,  diphthongs,  liquids,  and  charafleriftics. 

1  he  Hebrews  divide  their  letters  into  guttural ,  as  a,  h,  ch,  gn, 
aleph,  he,  chaph,  hain,  expreffed  byiTTHN;  dental,  as  z,  s,  ts,  r \ 
sh,  zain,  famech,  tfade,  refh,  fchin,  expreffed  by  tSTCiD! ;  labial,  as 

b,  m,  v,  p,  beth,  mem,  vau,  phe,  expreffed  by  the  word  Spill  ;  Un¬ 
gual,  or  thofe  chiefly  formed  by  the  tongue,  as  d,  /,  /,  n,  th,  daleth, 
teth,  lamed,  nun,  thau,  expreffed  byn^Dl;  and  palatal,  as  g, 

c,  k.  ghimel,  jod,  caph,  koph,  expreffed  by  pD'j. 

Letters  are  alfo  divided  into  labial,  dental,  guttural,  and  palatal, 
and  into  capital  and  fmall  letters.  They  are  alfo  denominated  from 
the  ftiape  and  turn  of  letters ;  and  in  writing  are  diffinguifhed  into 
different  hands,  as  round-text,  german-text,  round-hand,  Italian, 
&c.  and  in  printing,  into  roman,  italic,  and  black  letters.  The 
term  letter ,  or  type,  among  printers,  not  only  includes  the  capitals, 
Imall  capitals,  and  fmall  letters ,  but  ail  the  points',  figures,  and  other 
marks,  call  and  ufed  in  printing ;  and  alfo  the  large  ornamental  let¬ 
ters,  cut  in  wood  or  metal,  which  take  place  of  the  illumined  letters 
ufed  in  manuferipts.  Th  &  letters  ufed  in  printing  are  call  at  the  ends 
of  fmall  pieces  of  metal,  about  three  quarters  of  an  inch  in  length  ; 
and  the  letter  not  being  indented,  but  raiferl,  eafily  gives  the  im- 
preffion,  whcn,  after  being  blacked  with  a  glutinous  ink,  paper  is 
prefled  upon  it.  See  Printing. 

Letter  of  licence,  an  inftrument  or  writing  granted  by  a  performs 
creditors,  allowing  him  a  certain  time  for  the  payment  of  his  deb.ts; 
by  which  means  he  is  enabled  to  profecute  his  bufinefs,  without 
fearing  an  arreft. 

Letter  of  mart,  or  marque,  a.  letter  granted  to  one  of  the  king’s 
fubjedls,  under  the  privy  leal,  impowering  him  to  make  reprifals 
for  what  was  formerly  taken  from  him  by  the  fubjedls  of  another 
llate,  contrary  to  the  law  of  mart.  See  Marque. 

Letters  of  marque ,  in  the  Britifh  dominions,  are  to  be  granted 
by  the  admiralty  ;  and  they  empower  the  commander  of  a  merchant 
flijp,  or  privateer,  to  cruize  againft  and  make  prizes  of  the  enemy’s 
fliips  and  veffels,  cither  at  lea,  or  in  their  harbours. 

Letter,  miffs ve,  in  chancery,  is  that  fent  by  the  lord  chancellor 
to  a  peer  who  is  defendant  in  this  court,  to  requeft  his  appearance, 
together  with  a  copy  of  the  bill. 

Letters-Patent,  or  Overt,  are  writings  fealed  with  the 
great  leal  of  England,  fo  called,  becaufe  they  are  open  with  the  feal 
affixed  to  them.  Thefe  are  granted  to  authorife  a  man  to  do,  or 
enjoy,  what  of  himfeif  he  could  not  do.  Seethe  article  Patent. 

Letters  of  refpite,  thofe  iflued  out  by  a  prince,  in  favour  of 
holielt,  unfortunate  debtors,  againft  too  rigorous  creditors,  whereby 
payment  is  delayed  for  a  certain  term. 

Lettres,  belles,  thofe  branches  of  education  that  polifn  and  adorn 
the  mind.  Languages,  claffical  learning,  both  Greek  and  Latin, 
geography,  rhetoric,  chronology,  and  hillory,  may  be  accounted  the 
chief  parts  of  learning  contained  under  the  term  belles  lettres. 

LEI  l  UCE,  laUluca,  in  botany,  a  genus  of  plants,  with  a  fibrofe 
root,  which  is,  for  the  moft  part,  annual :  the  leaves  are  fmooth,  and 
grow  alternately  upon  the  branches;  theftalks  are,  in  genera],  flen- 
der  and  ftiff,  and  commonly  terminate  into  a  fort  of  umbel ;  the  cup 
of  the  flower  is  oblong,  flender,  and  fcaly ;  the  feeds  are  oblong 
deprelfed,  and  generally  terminate  in  a  point. 

It  would  be  befide  our  purpofe  to  mention  in  this  place  the  feve¬ 
ral  forts  of  lettuce  that  are  to  be  found  in  botanic  writers,  many  of 
which  are  plants  ofoo  ufe,  and  are  never  cultivated  but  in  botanic 
gardens  for  variety  ;  and  fome  of  them  are  found  wild  in  many  parts 
of  England  ;  we  fhall  therefore  pafs  over  thofe  here,  and  only  men¬ 
tion  the  feveral  forts  which  are  cultivated  in  the  kitchen  garden  for 
ufe  :  x.  Common  or  garden  lettuce.  2.  Cabbage  lettuce.  3.  Silefia 
lettuce.  4.  Dutch  brown  lettuce.  5.  Aleppo  lettuce.  6.  Imperial 
lettuce.  7.  Green  capuchin  lettuce.  8.  Verfailles,  or  upright  white 
cos  lettuce.  9.  Black  cos.  10.  White  cos.  11.  Red  capuchin 
lettuce.  12.  Roman  lettuce.  13.  Prince  lettuce.  14.  Royal  lettuce. 
15 .  Egyptian  cos  lettuce. 

The  moft  valuable  of  all  the  Englifh  lettuces,  are  the  Egyptian 
green  cos,  the  white  cos,  or  the  Verfailes,  the  Silefia,  and  the' black 
cos.  The  Dutch  brown  and  the  green  capuchin  arc  very  hardy,  and 
maybe  fown  late,  under  walls,  where  they  will  ftand  the  winter,  and 
be  valuable,  when  no  others  are  to  be  had.  The  red  capuchin, 
Roman,  and  princ c-lettuce,  are  veryearly  kinds,  and  arc  fown  for 
variety,  as  are  alfo  the  Aleppo  ones  for  the  beauty  of  their  fpotted 
leaves.  r 

The  young  leaves  of  the  feveral  varieties  of  garden -lettuce  are 
emollient,  cooling,  in  fome  fmall  degre^Iaxative  and  aperient,  eafv 
of  digeflion,  but  of  little  nourifhment ;  falubrious  in  hot  bilious  in- 
difpolitions,  but  lefs  proper  in  cold  phlegmatic  temperaments.  In 
fome  cafes  they  tend  to  promotefleep  by  virtue  of  their  refrieeratiw 
and  demulcent  quality.  "  a 

The  milk  of  the  common  garden  lettuces  is  hypnotic,  while  the 
root’ of  the  plant  is  cooling,  diluent,  and  nourifhing.  See  Garden¬ 
ing  Treatife,  months  of  February,  March,  April,  &c. 

LEVANT,  in  matters  of  commerce,  &c.  is  generally  reftrained 
to  the  Mediterranean  fca  ;  or,  rather,  to  the  country  on  theeallern 
part  of  it.  Hence,  our  trade  thither  is  called  the  Lroant  trade :  and 

a  wind 
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a  wind  that  blows  from  thence,  out  of  the  Streights  mouth,  is  called 
a  Levant  wind. 

France  was  the  firft  nation  that  made  treaties  of  commerce  with 
the  Porte.  The  fieur  do  la  Foret  figned  them  in  1535,  in  the  name 
of  Francis  I.  and  thereby  obtained  many  privileges  in  favour  of  that 
kingdom  ;  which  they  alone  enjoyed,  until  the  Venetians,  the  Eng- 
lifli,  the  Flollanders,  and  at  length  the  Genoefe,  likewife,  obtained 
particular  privileges  for  themfelves. 

Levant  and  coucbant,  in  law,  is,  when  cattle  have  been  fo  long 
in  another  man's  ground,  that  they  have  laid  down,  and  rifen  again 
to  feed,  which  in  general  is  held  to  be  one  night,  at  lealL 

LEVARI  facias,  in  law,  a  writ  directed  to  the  Iheriff  for  levying 
a  fum  of  money  on  a  man’s  lands  and  tenements,  who  has  forfeited 
his  recognizance  ;  in  virtue  of  which  the  iheriff  may  feize  all  his 
goods,  and  receive  the  rents  and  profits  of  his  lands,  till  fatisfaflion 
be  made  to  the  plaintiff :  but  this  writ  has  now  given  way  to  the 
remedy  by  elegit.  There  is  alfo  a  levari  facias  damna  dtJJ'eifitori- 
ius,  for  the  levying  of  damages,  wherein  the  diileiforhas  been  for¬ 
merly  condemned  to  the  dilleifee  ;  and  alfo  a  levari  facias  refiditiim 
debiti,  to  levy  the  remainder  of  a  debt  upon  lands  and  tenements,  or 
chattels  of  the  debtor,  where  part  has  been  fatisfied  before. 

LEVATOR,  in  anatomy,  a  name  applied  to  feveral  mufcles  in 
the  body,  that  ferve  to  raife  the  parts  to  which  they  belong.  See 
Elevator  for  further  fatisfadion. 

Levator  fcapula  proprias,  in  anatomy,  or  rather,  according  to 
Winflow,  angularis,  is  a  long  and  pretty  thick  mufcle,  about  two 
fingers  in  breadth,  lying  above  the  fuperior  angle  of  the  fcapula, 
along  the  pofterior  lateral  part  of  the  neck  of  that  bone.  It  is  in¬ 
serted  above  in  the  tranfverfe  apophyfes  of  the  four  firft  vertebrae  of 
the  neck,  by  four  flefhy  branches  ending  in  fhort  tendons.  From 
thence  thefe  branches  run  down  a  little  obliquely,  and  then  uniting 
are  inferted  into  the  fuperior  angle  of  the  fcapula  and  in  the  edge  of 
it’s  balls,  and  from  thence  to  the  fmall  triangular  fpace,  being  there 
covered  a  little  by  the  rhomboides :  it  is  alfo  covered  by  the  trape¬ 
zius.  By  it’s  infertion  in  the  fuperior  angle  of  the  fcapula,  it  mo¬ 
derates  thedefeent  of  that  angle,  while  the  trapezius  and  ferratus 
major  raife  the  acromium.  Afterwards,  when  thefe  two  mufcles 
ceale  to  ad,  the  angularis  raifes  the  fuperior  angle,  and  by  that 
means  depreffes  the  acromium. 

LEVATORES  ani,  in  anatomy,  are  mufcles  that  arife  flefiiy 
from  each  fide  of  the  offa  pubis,  internally  within  the  pelvis,  as  alfo 
from  part  of  the  os  ifehium  and  facrum  ;  from  thofe  places,  like 
lines  drawn  from  a  circumference  towards  a  center,  it’s  fibres  de- 
fcendr  over  the  mufeuli  marfupiales,  to  their  implantation  at  the 
lower  end  of  the  intellinum  redum  in  the  anus.  They  chiefly  ferve 
tofufpend  and  draw  the  anus  upwards,  left  the  faeces  Should  be  bur- 
denfome  to  the  fphinder.  In  their  defeent,  on  each  fide  forwards, 
from  the  offa  pubis,  they  pafs  clofe  over  the  glandulee  proftatsc,  in  a 
manner  embracing  them,  whereby  they  are  rendered  capable  of  com¬ 
prefling  them  ;  and  by  a  retraction  of  the  anus,  at  the  fame  time 
ad  on  the  veficulae  feminales,  in  order  to  promote  the  emiffion  of 
the  femen  in  coitu. 

LEVEL,  an  inftrument  much  ufed  in  furveying.  Confult  Syftem 
of  Surveying. 

Level,  carpenters  and  paviors,  confifts  of  a  long  ruler,  in  the 
middle  whereof  is  fitted,  at  right  angles,  another  fomewhat  bigger, 
at  the  top  of  which  is  faftened  a  line  with  aplumbet ;  which,  when 
it  hangs  over  a  fiducial  line  at  right  angles  with  the  bafe,  (hews  that 
the  faidbafe  is  horizontal.  This  andthc  mafons’  level,  though  very 
common,  are  efteemed  the  beft  for  the  pradice  of  building,  though 
the  operations  by  them  can  only  be  fhort. 

Level,  majons',  is  compofed  of  three  rules,  fo  joined  as  to  form 
an  ifofceles  triangle,  fomewhat  like  a  Roman  A ;  at  the  vertex 
whereof  is  faftened  a  thread,  from  which  hangs  a  plumbet,  which 
palles  over  a  fiducial  line  marked  in  the  middle  of  the  bafe,  when 
the  thing  to  which  the  level  is  applied  is  horizontal ;  but  declines 
from  the  mark  when  the  thing  is  lower  on  one  fide  than  the  other. 

LEVER,  in  Mechanics.  Confult  the  Syftem. 

LEVERET,  a  young  hare,  in  the  firft  year  of  it’s  age. 

LEVIATHAN,  by  fome  thought  the  whale,  but  now  believed 
to  be  the  crocodile,  as  appears  in  Job.  chap.  xli. 

LEVIGATION,  in  pharmacy  and  chemiftry,  the  reducing  hard 
bodies  to  an  impalpable  powder,  by  grinding  them  with  water  on  a 
porphyry,  or  marble. 

LEV1TE,  in  a  general  fenfe,  means  all  the  defeendantsof  Levi, 
among  whom  were  the  Jewifh  priefts  themfelves,  who,  being  defen¬ 
ded  from  Aaron,  were  likewife  of  the  race  of  Levi :  but  it  is  more 
particularly  ufed  for  an  order  of  officers  in  that  church,  who  were 
employed  in  performing  the  manual  fcrvice  of  the  temple,  fuch  as  in 
fetching  wood,  water,&c.for  the  facrifices;  and  in  fingingand  play¬ 
ing  upon  inftruments  of  mufic.  The  Lcvitcs  were  fublilted  by  the 
tythes  of  all  the  corn,  fruit,  and  cattle,  throughout  Ilrael. 

LEVITICUS,  a  canonical  book  of  the  Old  Teftament,  fo  called 
from  it’s  containing  the  laws  and  regulations  relating  to  the  priefts, 
Levites,  and  facrifices.  The  feven  firftchaptersprcfcribe  theceremo- 
nies  to  be  obfervedin  offering  burnt-facrifices,  meat-offerings,  peace- 
offerings,  &c.  then  Mofes  relates  in  what  manner  the  priefts  were  to 
be  conlecrated,  and  the  misfortune  of  Nadab  and  Abihu,  who  offered 
incenfe  to  the  Lord  with  ftrange  fire.  Upon  this  occaiion,  hepre- 
feribesfome  laws  concerning  the  mourning  of  the  priefts,  and  for¬ 
bids  their  drinking  wine,  while  they  were  employed  in  the  fervice  of 
the  tabernacle-.  In  the  eleventh,  twelfth, thirteenth,  and  fourteenth 
chapters,  he  lays  down  rules  for  diftinguilhing  clean  and  unclean 
beafts,  and  concerning  the  leprofy,  purifications,  &c.  appoints  the 
ceremonies  to  be  obferved  upon  the  great  day  of  expiation  :  regu¬ 
lates  the  degrees  of  kindred  within  which  perfons  were  allowed  or 
forbidden  to  marry  :  prohibits  alliances  with  the  Canaanites,  and 
alfo  idolatry,  theft,  perjury,  calumny,  &c.  In  the  twenty-third 
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chapter ,  he  takes  notice  of  the  principal  annual  feftivals,  the  paffover. 
peniecoft,  &c.  preferibes  wdiat  was  to  be  obferved  in  the  fabbatical 
and  jubilee  years,  andconcludes  with  regulations  concerning  vows 
and  tythes. 

LEVI  TY,  in  phyfioiogy,  the  privation  or  want  of  weight  in  any 
body,  when  compared  with  another  that  is  heavier  than  it °  in  which 
fenfe*  it  ftands  oppofed  to  gravity. 

LEVY,  lev  are,  in  law,  Signifies  to  gather,  or  coiled!  ;  as,  to  levy 
money,  to  levy  troops.  We  alfo  fay,  to  levy,  ered  or  fet  up,  a  mill  ; 
to  levy ,  raife  or  caft  up,  a  ditch  ;  to  levy,  or  pafs,  a  fine  of  lands. 

LEW  DN  ESS,  is,  by  our  lawr,  puniftiable  by  fine,  imprifonment, 
&c.  In  15  Car.  II.  a  perfon  was  indided  for  open  leivdnefs,  in 
mewing  his  naked  body  in  a  balcony,  and  for  other  mifdemeanors, 
and  was  fined  2oco  marks,  imprifoned  fora  w'eek,  and  bound  tohis 
good  behaviour  for  three  years.  In  ancient  leafes,  the  tenant  was 
reftricled  from  entertaining  in  his  houfe  any  lewd  women. 

LEW  1NG,  in  metallurgy,  the  lifting  the  ores  of  metals  in  water. 

LEX,  law.'  Lex  ami/fa,  or  legem  amittere,  is  underftood  of  an 
infamous  perjured  perfon,  who  is  faid  to  lofe  his  law  ;  or  render 
liimfelf  not  worthy  of  law. 

.  LEXICON,  (from  ae&j,  word,  didicn,)  a  denomination  chiefly 
given  to  Greek  didfionaries. 

LEADEN  phial,  in  eledricity,  is  a  glafs  phial  or  jar,  coated  both 
on  the  infideand  outfidewith  fome  condudling  fubftance,  for  the 
purpofe  of  being  charged,  and  employed  in  a  variety  of  entertaining 
and  ufeful  experiments.  Mr.  Cunaeus,  a  native  of  Leyden,  isfup- 
poied  to  have  firft  contrived  it,  to  accumulate  the  eledrical  power  in 
glals  by  this  method.  Refer  to  the  Syftem  of  Electricity. 

LIBATION,  Libatio,  a  ceremony  in  the  heathen  facrifices, 
wherein  the  prieft  fpiltfome  wine,  milk,  or  other  liquor,  in  honour 
of  the  deity  to  whom  the  facrifice  was  offered  ;  after  having  firft 

tafted  it  himfelf. 

Alexander  is  faid  to  have  facrificed  a  bull  to  Neptune;  and,  for 
an  offering  to  the  fea-gods,  to  have  thrown  the  golden  velfels  ufed 
for  the  libation  into  the  fea. 

Libations  were  alfo  in  ufe  under  the  law  of  Mofes,  being  enjoined 
by  God  in  Exodus  xxix.  and  Numbers  xv. 

LIBEL,  Fumofus  Libe  llus,  a  writing  or  report,  unlawfully 
published  abroad,  containing  injurious  reproaches,  or  accufations, 
againft  the  honour  and  reputation  of  any  perfon,  particularly  of  a 
fuperior,  or  governor.  The  paining  a  perfon  withafs’s  ears,  a  fool’s 
coat,  &c.  or  where  a  gallows,  of  any  other  ignominious  ftigma,  is 
fixed  at  his  door,  is  alfo  deemed  a  libel. 

Libels  are  criminal,  becaufe  where  they  are  made  againft  a  private 
man,  they  may  be  the  means  of  exciting  him  or  his  friends  to  feek 
revenge,  and  confequently  to  break  the  peace:  on  this  account  it  is 
no  juftification  of  a  libel,  that  it’s  contents  are  true,  or  that  the  per- 
lon  libelled  has  a  bad  character  ;  for  a  libel  is  the  more  provoking, 
in  proportion  as  it  has  the  greater  appearance  of  truth  ;  it  is  there¬ 
fore  held,  that  in  a  profecution  on  an  indidment  or  information,  it 
is  not  material  whether  the  matter  of  a  libel  be  true  or  falfe  :  but  in 
an  adion  upon  the  cafe,  a  defendant  may  juftify  that  the  matter  is 
true.  The  lending  a  fcandalous  letter  to  the  party  himfelf,  without 
ffiewing  or  publishing  it  to  others,  is  no  libel;  though  if  it  be  fent 
to  a  third  perfon,  or  otherwife  difperfed,  it  is  a  publication  of  the 
libel.  In  the  making  of  libels,  if  one  didates,  another  Writes,  and  a 
third  approves  of  what  is  written,  they  are  all  deemed  makers  or 
composers  of  the  libel.  The  compofer,  procurer,  and  publiflier  of  a 
libel,  are  liable  to  a  fine,  imprifonment,  the  pillory,  or  the  like  cor¬ 
poral  punifhment,  at  the  discretion  of  the  court  where  the  trial  is 
held,  and  according  to  the  heinoufnefs  of  the  offence. 

On  this  head,  we  cannot  omit  the  following  remarkable  occur¬ 
rence  :  The  printer  of  a  public  paper,  in  Dublin,  called  the  phesnix, 
was  profecuted  at  the  fuit  of  a  reverend  divine,  for  having  published 
in  his  paper  of  the  19th  of  May,  1790,  a  falfe,  fcandalous,  and  fe- 
ditious  libel,  refleding  injuriously  on  the  charader  and  condud  of 
the  profecutor,  and  accufing  him  with  having  affociated  at  a  late 
eledionat  Kilmainham,  in  the  diredion  of  a  tumultuous  mob,  of 
having  worneledion  ribbons  in  his  hat  and  breaft,  and  having  ut¬ 
tered  oaths  and  blafphemous  expreffions,  unbecoming  the  charader 
of  a  Clergyman. 

The  counfel,  00  behalf  of  the  defendant,  made  feveral  objedions 
to  the  admiffion  of  evidences  adduced  for  the  profecution,  fupported 
by  eminent  authorities.  It  was  alfo  objeded,  that  comparing  the 
attefted  copy  of  the  indidment  with  that  read  in  court,  there  ap¬ 
peared  to  be  material  interlineations  of  innuendos  in  the  original, 
lince  the  attefted  copy  was  obtained  ;  with  other  objedions  which 
the  court  thought  fit  to  over-rule. 

The  evidence  being  clofed,  the  learned  judge  fummed  up  thepar- 
ticulars,  and  gave  charge  to  the  jury,  who  retired;  but  not  having 
agreed  to  their  verdid  before  the  other  bufinefs  of  the  court  was 
elofed  for  the  day,  the  judge  called  on  them  to  knowif  their  verdid 
was  ready  ;  but  one ot  the  jury  came  forward  and  faid,  they  had  not 
agreed  to  it.  He  was  told  by  the  learned  judge,  thatthere  could  be 
no  difficulty  on  the  points  for  their  conftdcration  ;  but  it  they  did 
not  agree  fpeedily  he  muft  go  away,  and  leave  them  locked  up  till 
the  morrow.  The  jury  fiiortly  afterwards  returned  with  a  verdid 
of  “  We  find  that  the  defendant  is  Printer  and  Publiflier ;  not 
guilty  of  any  libel." 

This  verdid  the  learned  judge  refufed  to  accept,  and  faid  they 
mult  return  a  general  verdict  on  the  general  ground  in  the  indict¬ 
ment,  in  which  there  was  but  one  charge,  and  fent  them  hack  to 
the  jury  room;  where  they  remained  locked  up  till  next  morning 
at  nine  o’clock,  when  the  court  opened,  and  they  returned  a  general 
verdid  of  Not  guilty. 

The  learned  judge,  who  feemed  to  exprefs  fome  aftoniffiment  at 
this  verdid,  thanked  God  it  was  not  his  verdid,  but  that  of  the 
lory.  One  of  (he  jury  anfwcrcd  his  lordfhip,  that  they  could  not 
J  J  J  '  conlift- 
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confidently  with  their  oaths,  or  their  conlciences,  return  any  other 
verdi£E  The  indiefment  dated,  that  the  alledged  libel  was  falfe, 
but  the  profecutor,  it)  his  own  evidence,  admitted  it  to  be  true. 
This  of  courfc  juftified  the  verdieft  in  their  minds.  The  learned 
judge  quoted  the  opinion  of  Lord  Mansfield,  which  was,  that  the 
truth  of  a  Ubel  is  an  aggravation  of  it’s  guilt.  The  juror  anfwered, 
“  My  Lord,  we  cannot  hold  that  opinion.” 

Tiie  refpediable  characters  of  this  publie-fpirited  and  unbiaffed 
jury  well  deferve  to  be  tranfmitted  to  pofterity,  as  ftrenuous  and 
zealous  aflertors  of  the  liberty  of  the  prefs,  the  liberty  of  thefubjeCt, 
and  the  rights  of  juries  ;  and  we  hope  their  laudable  example  will 
be  followed  by  every  jury  in  the  three  kingdoms. 

Libel,  in  Scotch  law,  a  criminal  accufation  and  indidlmcnt. 

LIBELLULA,  in  the  hiftory  of  infedts,  a  genus  of  four-winged 
flies,  called  in  Englifli,  dragon-flies,  or  adder-flies  ;  they  are  fur- 
niflicd  with  jaws,  the  antennae  are  fhort,  and  the  tail  terminated 
by  a  kind  of  forceps. 

LIBER,  among  botanifls,  the  bark  or  inner  rind  of  trees.  This 
is  to  be  conceived  as  confiding  o-f  a  number  of  cyiindric  and  con¬ 
centric  furfaces,  whofe  texture  is  recticular,  and  in  fome  trees 
plainly  extrulible  every  way,  by  reafon  that  the  fibres  are  foft  and 
flexible. 

LIBERAL  arts,  are  fuch  as  depend  more  on  the  labour  of  the 
mind,  than  of  the  hands  ;  or  that  confift  more  in  fpeculation  than 
operation  ;  and  have  a  greater  regard  to  amufement  than  to  nccef- 
fity ;  fuch  are  grammar,  rhetoric,  painting,  fculpture,  architec¬ 
ture,  mufic,  &c.  They  were  formerly  fummed  up  in  the  follow¬ 
ing  Latin  verfe : 

Lingua,  tropus,  ratio,  numcrus,  tonus,  angulus,  ajlra. 

LIBERALITY,  in  ethics,  a  generous  and  bountiful  di/pofition 
of  mind,  which  afliduoufly  exerts  itfelf  in  performing  adls  of  bene¬ 
ficence  and  charity  to  others. 

The  following  is  a  remarkable  indance  of  liberality,  as  the  cffedl 
of  gratitude  :  Virgil  repeated  before  Auguflus  Caefar  three  books  of 
his  /Eneids,  the  fecond,  fourth,  and  lixth  ;  the  latter  of  thefe 
chiefly  upon  the  account  of  OCtavia,  fifler  to  Auguflus,  and  mother 
ofMarcellus,  whom  Auguflus  had  adopted,  but  he  died  in  the  1 8th 
year  of  his  age.  Oitavia  being  prefent  at  this  repetition,  when 
Virgil  came  to  thefe  verfes  at  the  latter  end  of  the  fixth  book,  where¬ 
in  he  deferibes  the  mourning  for  Marcellus  in  this  manner  : 

Heu  mijerande  pucr  !  [i  qua  fata  afpera  rumpas , 

Tu  Marcellus  eris - 


Alas,  poor  youth  !  if  fates  will  fuffer  thee 
To  fee  the  light,  thou  fhalt  Marcellus  be. 

O&avia  fwooned  away  ;  and  when  fhe  was  recovered,  flie  com¬ 
manded  the  poet  to  proceed  no  further,  appointing  him  ten  feflerces 
for  every  verfe  he  had  repeated,  which  were  in  number  twenty-one : 
fo  that,  by  her  liberality,  Virgil  received  for  a  few  verfes  above  the 
fum  of  fifty  thoufand  crowns. 

LIBERATE,  liberare,  in  law,  a  writ  that  lies  for  the  payment 
of  a  yearly  penfion,  or  fum  of  money,  granted  under  the  great  feal, 
and  directed  to  the  treafurer,  chamberlains,  and  barons  of  the  ex¬ 
chequer,  &c.  for  that  purpofe. 

In  another  fenfe,  it  is  a  writ  to  the  flieriff  of  a  county,  for  the 
delivery  of  poilcflion  of  lands,  and  goods  extended,  or  taken  upon 
the  forfeiture  of  a  recognizance. 

Liberate  is  alfo  ufed  for  a  writ  iffuing  out  of  the  chancery,  directed 
to  a  gaoler  for  delivery  of  a  prifoner,  who  hath  put  in  bail  for  his 
appearance. 

LIBERT ATIBUS  allocandis,  in  law,  a  writ  lying  for  a  citizen 
or  burgefs,  impleaded  contrary  to  his  liberty,  to  have  his  privilege 
allowed. 

If  any  do  claim  a  fpecial  liberty  to  be  impleaded  within  a  city  or 
borough,  and  not  elfewhere,  there  may  be  a  fpecial  writ  cle  libertatibus 
allocandis r,  to  permit  the  burgefles  to  ufe  their  liberties,  &c. 

LIBERTINES  of  Geneva,  were  a  cabal  of  rakes  rather  than  of 
fanatics  :  for  they  made  no  pretences  to  any  religious  fyftem,  but 
pleaded  only  for  the  liberty  of  leading  voluptuous  and  immoral  lives. 
This  cabal  was  compofedof  a  certain  number  of  licentious  citizens, 
who  could  not  bear  the  fevere  difeiplineof  Calvin,  who  puniflied 
with  rigour  not  only  diflolute.manners,  but  alfo  whatever  bore  the 
afpedl  of  irreligion  and  impiety. 

LIBERT.  Y,  Libertas,  is  ufually  underflood  of  that  date 
wherein  a  man  a6ts  freely  ;  or  that  power  by  which  he  may  either 
choofe,  do,  or  ref  ufe  a  thing. 

Liberty  has  been  diftinguffied  into  a  great  many  kinds  ;  as 
i'berty  of  contrariety,  which  is  a  freedom  of  doing  two  things  no! 
only  d.fferent,  but  contrary  to  each  other.  Liberty  of  contradiction, 
a  power  either  of  doing  a  thing,  or  letting  it  alone.  Next  liberty, 
a  full  abfolute  freedom  of  doing  any  thing.  Remote  liberty,  com¬ 
prehends  a  natural  power,  though  embarralfed  with  obftacles,  which 
it  is  in  our  power  to  remove,  and  to  attain  to  a  next  liberty,  ' 

Liberty ,  pbyjical,  is  that  principle  of  fpontaneity  or  fdf-deter- 
mination  wh.ch  constitutes  us  free  agents  ;  or  which  gives  us  a 
command  over  our  adhons,  rendering  them  properly  our’s,  and  not 
the  effects  of  the  operation  of  any  foreign  caufe. 

Cicero  defines  liberty  the  power  of  living  after  a  man’s  own  with 
without  any  caufe  or  impediment  to  oblige  him  to  do  one  thing 
rather  than  another.  b 

.  F>  Malebranche,  more  philofophically,  defines  the  will  to  be  that 
imprei  ion,  or  natural  motion,  which  inclines  towards  rood  in  the 
general ;  and  by  liberty  he  underftands  that  power  which  the  mind 
ndeterm,' rmg-fi,S  genCral  imPrcffion  awards  fuch  obje&s  as 
ticular  thiiwsd  ^  °*  d,re6*m§  ourgeneral  inclinations  to  fome  par- 

Mr.  Locke  defines  liberty  to  be  the  power  which  a  man  has  to  do 
or  torbe<.r  doing  any  particular  aCtion,  according  as  it’s  doing  or 
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forbearance  has  the  adlual  preference  in  the  mind,  which  is  the 
fame  thing  as  to  fay,  according  as  he  himfelf  wills  it :  and  he  ob- 
ferves,  that  fo  far  as  a  man  has  power  to  think  or  not  to  think  to 
move  or  not  to  move,  according  to  the  preference  or  direction  of 
his  own  mind,  fo  far  is  a  man  free. 

Liberty  is  the  dictate  of  our  own  confcioufnefs  :  we  have,  really, 
the  fame  conftant  and  neceflary  confcioufnefs  of  liberty  that  we  have 
that  we  think,  choofe,  will,  orevenexifl  ;  and  whatever  men  may 
fay  to  the  contrary,  it  is  impoflible  for  them,  in  earned:,  to  think 
they  have  no  aCtive  felf-moving  powers,  and  are  not  the  caufes  of 
their  own  volitions,  or  not  to  aferibe  to  themfelves  what  they  mud 
be  confeious  they  think  and  do.  Mr.  Hume,  though  he  denies  the 
reality  of  liberty,  grants  that  we  have  a  feeling  of  it ;  that  the  di¬ 
vine  plan  required  that  we  fhould  be  fo  made,  as  to  feem  to  our- 
felves  free  ;  that  the  whole  conflitution  of  things  is  as  if  we  were 
free  ;  and  that  being  under  a  neceflity  of  approving  and  difapproving 
actions  and  cliaradters,  we  are  fo  far  under  a  neceflity  of  believing 
ourfelves  and  others  free.  After  thefe  concefiions,  it  can  hardlv  be 
imagined  that  the  conflitution  of  nature  Ihould  be  altogether  inipo- 
fition  and  deceit.  1 

Befides,  if  man  be  not,  in  the  flriaefl  fenfe  of  the  word,  a  free 
agent,  he  can  be  no  moral  agent.  It  is  hard  to  fay,  what  virtue 
and  vice,  commendation  and  blame,  mean,  if  they  do  not  fuppofe 
agency,  voluntary  motion,  free  choice,  and  an  abfolute  dominion 
over  our  lefolutions.  Gan  we  applaud  or  reproach  ourfelves  for 
what  we  were  no  more  the  caufes  of,  than  of  our  own  beings,  and 
what  it  was  no  more  poflible  for  us  to  prevent  than  the  returns  of 
the  feafons,  or  the  revolutions  of  the  planets  ?  On  the  fyflem  of 
neceflity,  confcience  is  an  inexplicable  principle;  it’s  cenfure  or 
applaufe  are  equally  futile  and  groundlefs;  theBpprobation  of  man¬ 
kind  is  an  infult  with  regard  to  tnofc  on  whom  it  is  beftowed,  be- 
caufe  they  can  have  no  merit  ;  and  the  reproach  of  men  unjuft  and 
cruel,  bccaufe  there  can  be/10  demerit  and  ground  of  blame. 

Whatever  difficulties,  therefore,  may  attend  the  nature  of  that 
influence  which  we  aferibe  to  motives,  they  cannot  be.  the  efficient 
neceffitating  caufe  of  human  aCtions  :  fince,  on  this  fuppofition, 
there  could  be  but  one  agent  in  the  univerfe  ;  who  mud  equally  be 
the  author  of  all  good  and  evil  in  the  world,  and  on  whom  mufl: 
ultimately  be  charged  the  fin  and  mifery,  as  well  as  the  virtue  and 
happinefs  of  his  creatures. 

Moreover,  it  has  been  urged  by  the  advocates  of  liberty,  that  if 
men’s  determinations  and  actions  flow  necefiarily  from  the  previous 
ftate  of  their  minds,  and  the  motives  or  influences  refulting  from  a 
nature  or  condition,  impofed  upon  them  without  their  own  confent 
or  choice,  the  idea  of  refponfibility  or  accountablenefs  mufl  vanilh, 
and  there  can  be  no  propriety  or  ufe  of  rewards  or  punifhments, 
God  cannot  reward  without  virtue,  and  there  can  be  no  virtue 
without  a  felf-determining  power :  he  cannot  punifh  without  guilt, 
and  there  can  be  no  guilt  when  men  do  what  they  cannot  avoid 
doing,  and  when  their  adlions  arife  from  circumflances  in  which 
their  Creator  placed  them. 

It  is  alfo  equally  unjuft  and  ufelefs  to  threaten  punifhment  or  in- 
Aid.  it  on  men  to  prevent  crimes,  when  they  are  ncceflarily  deter¬ 
mined  in  all  their  actions.  And  if  men  are  neceflary  agents,  thou<^i 
we  cannot  well  admit  this  verbal  contradiction,  it  can" be  of  no  uffc 
to  reafon  with  them,  to  admoniffi  or  intreat  them  ;  and  God  mufl 
be  infincere  in  his  addrefles  and  invitations,  and  cruel  in  his  require¬ 
ments  and  commands.  But  fuch  is  the  whole  tenor  of  revelation, 
and,  therefore,  the  conclufion  is  neceflary,  that  man  is  a  free  agent, 
capable  of  good  or  evil,  and  of  determining  his  purfuit  of  either, 
from  the  foie  power  of  his  own  judgment  or  will. 

Liberty  is  further  diftinguithed  into  moral,  religious,  civil,  politi¬ 
cal,  and  perjonal. 

Moral  liberty ,  is  the  power  of  following,  in  all  cirumftances,  our 
fenfe  of  right  and  wrong  ;  or  of  ading  in  conformity  to  our  refled- 
mg  and  moral  principles,  wifhout  being  controlled  by  any  contrary- 
principles.  Religious  liberty,  is  the  power  of  exercifing,  without 
moleftation,  that  mode  of  religion  we  approve  of ;  being  the  fame 
with  liber iy  of  confcience.  Civil  liberty,  is  the  power  of  a  civil  fo- 
ciety,  or  ftate,  to  govern  itfelf  by  it’s  own  difererion  ;  or  by  the 
laws  of  it’s  own  making,  without  being  fubjed  to  any  foreign  dif- 
cretion,  or  to  the  impofitions  of  any  extraneous  will  or  power. 
Political  liberty,  fometimes  ufed  fynonimoufly  with  civil  liberty,  con- 
fifts.  diflindly  confidered,  in  the  power  -which  the  members  of  the 
date  referve  to  themfelves  of  arriving  at  the  public  offices,  or,  at 
leaft,  of  having  votes  in  the  nomination  of  thofe  who  fill  them  ; 
and  this  is  that  which  a  man  may  or  may  not  acquire  in  the  com- 
penfation  he  receives  for  it.  Perfonal  liberty  confifts  in  the  power 
of  loco-motion,  of  changing  fituation,  or  removing  one’s- perfon  to 
whatfoever  place  one  s  own  inclination  may  dired,  without  impri- 
fonment  or  reftraint,  unlefs  by  a  due  courfe  of  law. 

Liberty,  Libertas,  in  mythology,  wasagoddefs  both  among 
the  Greeks  and  Romans,  and  held  in  lingular  veneration;  temples, 
altars,  and  ftatues  being  ereded  in  honour  of  this  deity.  In  a 
medal  of  Brutus,  Liberty  is  exhibited  under  the  figure  of  a  woman, 
holding  in  one  hand  a  cap,  the  fymbol  of  liberty,  and  two  poignards 
in  the  other,  with  this  infeription,  idibus  martiis. 

Liberty  of  tke  tongue,  in  the  manege,  is  a  void  fpace  left  in  the 
middle  of  a  bit,  to  give  place  to  the  tongue  of  a  horfe,  made  by  the 
bit’s  arching  in  the  middle,  and  rifing  towards  the  roof  of  the 
mouth.  Care  mufl  be  taken,  in  forging  the  bit,  not  to  make  the 
liberty  too  high,  left  it  hurt,  or  at  lealt  tickle  the  palate,  and  make 
the  horfe  carry  low. 

LIBRA,  one  of  the  figns  of  the  zodiac.  See  p.  253  *  of  Syftem. 

Libra  alfo  denotes  the  ancient  Roman  pound,  borrowed  from 
the  Sicilians,  who  called  ic  htra ,  Tar ga.  The  libra  was. divided  into 
twelve  uncia?,  or  ounces,  and  the  ounce  into  twenty-four  fcruples. 

1  he  divifions  of  the  libra  were,  the  uncia,  one  twelfth  ;  the  fex- 
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tans,  one  fixth  ;  the  quadrans,  one  fourth  ;  the  triens,  one  third  ; 
the  quincunx,  five  ounces ;  the  femis,  fix  ;  thefeptunx,  feven  ;  the 
bes,  eight ;  the  dodrans,  nine  ;(the  dextans,  ten  ;  the  deunx,  eleven  ; 
laftlv,  the  as,  weighed  twelve  ounces,  or  one  libra. 

LIBRARY,  an  edifice  or  apartment  deftined  for  the  plaYngof 
books  in  due  order  ;  or  the  colle&ion  of  books  themfelves  lodged 
therein.  See  the  article  Book. 

The  firft  who  ere&ed  a  library  at  Athens,  was  the  tyrant  Pififtra- 
tus  ;  and  yet  Strabo  refers  the  honour  of  it  to  Ariftotle.  That  of 
Pififtratus  was  tranfported  by  Xerxes  into  Perfia,  and  was  after¬ 
wards  brought  back  by  Seleucus  Nicanor  to  Athens.  Long  after,  it 
was  plundered  by  Sv  11a,  and  rc-effabli filed  by  Adrian.  Plutarch 
fays,  that  under  Eumenes  there  was  a  library  at  Pergamus,  contain¬ 
ing  two  hundred  thoufand  books.  Tyrannian,  a  celebrated  gram¬ 
marian,  contemporary  with  Pumpey,  had  a  library  of  three  thoufand 
volumes;  That  of  Ptolemy  Philadelphus,  according  to  A.  Gellius, 
contained  feven  hundred  thoufand,  all  in  rolls,  burnt  by  Caefar’s 
foidiers.  See  Alexandrian. 

Conftantine,  and  his  fucceflors,  ere&ed  a  magnificent  one  at 
Conftantinople  ;  which,  in  the  eighth  century,  contained  three 
hundred  thoufand  volumes,  all  burnt  by  order  of  Leo  Ifaurus  ;  and, 
among  the  reft,  one  wherein  the  Iliad  and  Odyfley  were  written  in 
letters  of  gold,  on  the  guts  of  a  ferpent. 

The  moft  celebrated  libraries  of  ancient  Rome,  were  tfie  Ulpian, 
and  the  Palatine.  They  alfo  boaft  much  of  the  libraries  of  Paulus 
,/Emilius,  who  conquered  Perfeus  ;  of  Lucilius  Lucull'us,  of  Afinius 
Pollio,  Atticus,  Julius  Severus,  Domitius,  Sercnus,  Pamphilius 
Martyr,  and  the  emperors  Gordian  and  Trajan. 

Anciently,  every  largechurch  had  it’s  library ;  as  appears  by  the 
writings  of  St.  Jerom,  Anaftafius,  and  others.  Pope  Nicholas. laid 
the  firlt  foundation  of  that  of  the  Vatican,  in  1450.  It  was  de- 
ftroyed  by  the  conffable  Bourbon,  in  the  lacking  of  Rome,  and  re- 
ftored  by  pope  Sixtus  V.  and  has  been  confiderablv  enriched  with 
the  ruins  of  that  of  Heidelberg,  plundered  by  count  Tilly  in  1622. 

One  of  the  moll  complete  libraries  in  Europe,  was  faid  to  be  that 
eredfed  at  Florence  by  Cofmo  de  Medicis ;  over  the  gate  whereof  is 
written,  labor  absque  labore  ;  though  it  is  now  exceeded  by 
that  of  the  French;  begun  by  Francis  I.  augmented  by  cardinal 
Richlieu,  and  completed  by  M.  Colbert. 

The  emperor’s  library  a,t  Vienna,  according  to  Lambecius,  con¬ 
fifts  of  eighty  thoufand  volumes,  and  fifteen  thoufand  nine  hundred 
and  forty  curious  medals. 

The  Bodleian  library  at  Oxford,  built  on  the  foundation  of  that 
of  duke  Humphry,  exceeds  that  of  any  univerfity  in  Europe,  and 
even  thofe  of  all  the  fovereigns  of  Europe,  except  the  emperor’s, 
and  the  French,  which  are  each  of  them  older  by  a  hundred 
years.  It  was  firft  opened  in  1602,  and  has  fince  found  a  great 
number  of  benefa&ors ;  particularly  Sir  Robert  Cotton,  Sir  H. 
Savil,  archbifhop  Laud,  Sir  Kenelm  Dighy,  Mr.  Allen,  Dr. 
Pococke,  Mr.  Selden,  and  others.  The  Vatican,  the  Medicean, 
that  of  Befl'arion  at  Venice,  and  thofe  juft  mentioned,  exceed  the 
Bodleian  in  Greek  manuferipts ;  which  yet  outdoes  them  all  in 
Oriental  manuferipts. 

As  to  printed  books,  the  Ambrofian  at  Milan,  and  that  of  Wol- 
fembuttle,  are  two  of  the  moft  famous,  and  yet  both  inferior  to 
the  Bodleian. 

Library,  king’s,  at  St.  James’s,  was  founded  by  Henry,  eldeft 
fon  of  James  I.  and  made  up  partly  of  books,  and  partly  of  manu¬ 
feripts,  with  many  other  curiofities,  for  the  advancement  of  learn¬ 
ing.  It  has  received  many  additions  from  the  libraries  of  Ifaac 
Cafaubon,  and  others. 

Library,  Cottonian,  originally  confifted  of  nine  hundred  and 
fifty-eight  volumes  of  original  charters,  grants,  inftruments,  letters 
of  fovereign  princes,  tranfa&ions  between  this  and  other  kingdoms 
and  ftates,  genealogies,  hiftories,  regifters  of  monafteries,  remains 
of  Saxon  laws,  the  book  of  Gcnefis,  thought  to  be  the  moft  ancient 
Greek  copy  extant,  and  faid  to  have  been  writ  by  Origen  in  the 
fecond  century,  and  the  curious  Alexandrian  copy  or  manufeript, 
in  Greek  capitals.  This  library  is  kbpt  in  the  Britifh  Mufeum, 
with  the  large  and  valuable  library  of  Sir  Hans  Sloane,  amounting 
to  upwards  of  forty-two  thoufand  volumes,  &c.  I  here  are  many 
public  libraries  belonging  to  the  feveral  colleges  at  Oxford  and  Cam¬ 
bridge,  and  the  univerfities  in  North  Britain.  T  he  principal  public 
libraries  in  London,  befide  that  of  the  Mufeum,  are  thofe  of  the  col¬ 
lege  of  heralds,  of  the  college  of  phyficians,  of  Dodfors  Commons, 
to  which  every  bifhop,  at  the  time  of  his  confecration,  gives  at  leaft 
20/.  fometimes  50/.  for  the  purchafe  of  books  ;  thofe  of  Gray’s  Inn, 
Lincoln’s  Inn,  Inner  Temple,  and  Middle  Temple;  that  of 
Lambeth,  founded  by  archbifhop  Bancroft  in  1610,  for  the  ufe  of 
fucceeding  archbifhops  of  Canterbury,  and  increafed  by  the  bene- 
•fadlions  of  archbifhops  Abbot,  Sheldon,  and  Tennifon,  and  faid  to 
confift  of,  at  leaft,  fifteen  thoufand  printed  books,  and  fix  hundred 
and  feventeen  volumes  in  manufeript ;  that  of  'Red-Crofs  ftreet, 
founded  by  Dr.  Daniel  Williams,  a  prefbyterian  divine,  and  fince 
Enriched  by  many  private  benefadlions ;  that  of  the  Royal  Society, 
called  the  Arundelian  or  Norfolk  library,  becaufe  the  principal  part 
of  the  collection  formerly  belonged  to  the  family  of  Arundel,  and 
was  given  to  the  fociety  by  Henry  Howard,  afterwards  duke  of 
Norfolk,  in  1666,  which  library  has  been  i.  ereafed  by  the  valuable 
collection  of  Francis  Alton,  Efq.  in  17 15,  and  is  continually  increaf- 
ing  by  the  numerous  benefadtions  ef  the  works  of  it’s  learned  mem¬ 
bers,  and  others ;  that  of  St.  Paul’s,  of  Sion  College,  the  queens 
library,  ereted  by  queen  Caroline  in  1737  ;  and  the  furgeon’s  library 
kept  in  their  hall  in  the  Old  Bailey,  &c. 

LIBRATION,  in  aftronomy,  an  apparent  irregularity  of  th.e 
moon’s  motion,  whereby, fhe  feems  to  librate  about  her  axis,  fome¬ 
times  from  the  eaft  to  the  weft,  and  now-and-tfeen  from  the  weft 
to  the  eaft. 
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LICENCE,  in  law,  a  power -or  authority  given  to  another  to  do 
fome  lawful  abf,  and  which,  being  perfona),  cannot  be  transferred, 
but  may  be  granted  to  a  man  and  his  aftigns. 

Licence  to  alien  in  mortmain.  The  king  may  grant  licences  to 
any  perfon  or  body  politic,  &c.  to  alien  or  hold  lands  in  mort¬ 
main. 

Licence,  in  civil  law,  a  permiftlon  granted  by  a  fuperior. 
Licence  is  alfo  applied  to  the  letters  or  certificates,  taken  out 
by  univerfities,  whether  in  law,  phyfic,  or  divinity. 

Licence  to  arife ,  in  law,  is  a  liberty,  or  fpace  of  time  given  by 
the  court  to  a  tenant  who  is  eftbined  de  malo  lefli,  in  a  real  action, 
to  rife  out  of  his  bed,  and  go  about  his  bufinefs. 

Licence  of  marriage.  Bifhops  have  the  power  to  grant  licences 
for  this  purpofe  ;  and  parfons  marrying  any  perfon  without  pub- 
lifhing  the  banns  of  matrimony,  or  without  licence,  incur  a  forfeiture 
of  loot. 

Licence,  in  painting,  are  the  liberties  which  the  painter  takes 
in  difpenfing  with  the  rules  of  perfpective,  and  the  other  laws  of 
his  art. 

Licence  poetical,  is  the  liberty  which  poets  claim  of  difpenfing 
with  the  ordinary  rules  of  grammar.  Anciently,  poets  had  much 
greater  licences  than  they  are  now  allowed 

LICENCIATE,  or  Licentiate,  he  who  has  obtained  the  de¬ 
gree  of A  licence.  Moft  of  the  officers  of  judicature  in  Spain  are 
known  by  no  other  name  than  that  of  licentiates.  To  pafs  licentiate 
in  the  common  law,  civil  law,  or  phyfic,  they  mull  have  ftudied 
feven  years  ;  in  divinity,  ten. 

Licenciate,  among  us,  is  ufually  underftood  of  a  phyfician, 
who  has  a  licence  to  practife,  granted  him  by  the  college  of  phy¬ 
ficians,  or  bv  the  biftiop  of  the  diocefe. 

LICENTIA  concordandi,  in  law,  is  that  licence  for  which  the 
king’s  silver  is  paid  in  palling  a  fine. 

LICHEN,  cinereus  tcrrejlris,  afh-coloured  ground  liver-wort,  in 
botany,  a  fpecies  of  mofs,  confiding  of  roundifh,  pretty  thick  leaves, 
divided  about  the  edges  into  obtufe  fegments,  flat  above,  of  a  reti¬ 
cular  texture  underneath,  faftened  to  the  earth  by  fmall  fibres  ; 
when  in  perfection,  of  an  afh-grey  colour;  bv  age,  turning  darker 
coloured  or  reddifh.  I  t  grows  on  commons  and  open  heaths,  fpreads 
quickly  on  the  ground,  and  is  to  be  met  with  at  all  times  of  the 
year,  but  is  fuppofed  to  be  in  it’s  greateft  vigour  about  the  end  of 
autumn.  This  herb,  mixed  with  black  pepper,  is  faid  to  be  a  warm 
diuretic,  and  is  particularly  celebrated  as  a  prefervative  againft  the 
terrible  confequences  of  the  bite  of  a  mad  dog.  This  powder  was 
afterwards  inferred,  in  the  year  1721,  into  the  London  Pharmaco¬ 
poeia,  at  the  defire  of  Dr,  Mead,  who  had  large  experience  of  it’s 
good  effects,  and  who  declares  that  he  had  never  known  it  to  fail 
I  where  it  had  been  ufed,  with  the  afllftance  of  cold  bathing,  before 
the  hydrophobia  began. 

LIEGE,  in  law,  a  term  fometimes  ufed  for  liege- lord,  ‘or  one 
who  owns  no  fuperior;  and  fometimes  for  liege- man,  or  one  who 
owes  no  allegiance  to  the  ZrVgvr-lord.  In  our  ftatutes,  the  king’s  fub- 
jects  are  fometimes  called  lieges,  or  fogy-people. 

LIENTERY,  in  medicine,  a  diforder  proceeding  from  a  preter¬ 
natural  fmoothnefs  of  the  inteftines,  in  confequenck  of  which  what 
is  difeharged  by  ftool,  greatly  refembles  the  aliments  both  in  colour 
and  fubftance. 

The  caufe  of  this  diforder,  according  to  Fernelius,  is  not  an  ob- 
ffructed  or  hindered  diftribution  of  the  aliments,  but  a  weaknefs  of 
the  firft  concoction,  in  confequence  of  which  the  aliments  pafs 
through  the  inteftines  unchanged. 

The  principal  intention  of  cure  in  a  lientery,  according  to  Etmuller, 
is  to  ftrengthen  and  corroborate  the  ltomach  ;  which  end  is  moft 
effectually  obtained  by  rhubarb,  preparations  of  coral,  and  quin¬ 
ces.  All  the  medicines  recommended  againft  vomiting  are  alfo 
proper  in  this  diforder.  Waldfchmidius  informs  us,  that  the  moft 
iimple  and  eafily  prepared  ftomachics  are  more  beneficial  in  a  lientery, 
than  thofe  of  the  compound  kind.  The  moft  proper  ftomachics, 
according  to  that  author,  are  preferved  nutmeg,  preferved  ginger, 
the  white  of  an  egg,  boiled  with  vinegar,  and  wormwood-wine 
prepared  with  maftich. 

LIEUTENANT,  locumtenens,  a  deputy,  or  officer,  who  holds 
the  place  of  a  fuperior  in  his  abfence.  Of  thefe  fome  are  civil  ; 
as  lords  lieutenants  of  kingdoms;  who  are  the  king’s  viceroys,  and 
govern  in  his  ftead,  fuch  as  the  lord  lieutenant  of  Ireland  ;  and 
lords  lieutenants  of  counties. 

LiEUTENANT-general,  a  great  officer,  the  next  in  rank  to  the 
general  of  an  army  :  thefe  officers  ferve  in  the  field j  or  in  fieges, 
according  to  the  dates  of  their  commiflions.  In  battle,  the  oldclt 
commands  the  right  wing  of  the  army,  the  fecond  the  left  wing,  the 
third  the  center,  the  fourth  the  right  wing  of  the  fecond  line,  the 
fifth  the  left  wing,  the  fixth  the  center,  &c. 

Lieutenant  -general  of  the  ordnance,  is  he  who  has  the  charge 
of  the  artillery,  batteries,  &c.  under  the  mafter-general,  or  in  his- 
abfence.  This  officer  was  firft  eftablifhed  in  1597.  See  the  article 
Ordnance. 

LIFE,  vita ,  in  the  general,  exprefles  a  kind  of  a£five,  operative 
exiftence  ;  and  it  is  therefore  conceived  to  confift  in  motion.  But 
particularly,  life  of  body  confifts  in  an  uninterrupted  motion  therein. 
A  body  therefore,  faid  to  be  living,  mull  confilt  of  various  parts  or 
members,  both  internal  and  external,  fo  framed  and  put  together, 
as  to  conftitute  one  whole.  And  thefe  members  mult  be  moved  and 
warmed  by  fome  fluid  fubftance,  permeating  the  whole  frame  ;  by 
which  heat  and  motion,  the  vital  functions  are  to  be  performed. 
Such  are  nutrition,  gene  ation,  local  motion,  &c. 

Life  of  man,  confifts  of  a  continued  communication  of  body  and 
mind  ;  or  in  operations,  to  which  both  the  motions  of  the  b"dy 
and  ideas  of  the  mind  contribute.  Thus,  e.  gr.  the  mind  now 
thinking  of  fomething,  on  occafion  of  that  thought  there  arifes  a 
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certain  motion  in  the  body  :  and  now  again,  the  body  moves  firft, 
which  motion  is  followed  by  feme  thought  of  the  mind. 

Life  is  more  particularly  ufed  for  the  duration  of  an  animal  s  be¬ 
ing  ;  or  the  fpace  of  time  that  paffes  between  it’s  birth  and  death. 

“Life  is  alfo  ufed  for  the  conftitution  ;  or  that  principal  of  heat 
and  motion  which  animates  bodies,  and  makes  them  perceive,  aft, 
and  grow.  In  a  medical  fenfe,  life  denotes  the  circulation  of  the 
blood. 

Life,  prolongation  of,  is  made,  by  lord  Bacon,  one  of  the  three 
branches  of  medicine  ;  the  other  two  relating  to  the  prefervation  of 
health,  and  the  cure  of  difeafes. 

The  theory  of  prolonging  life  he  numbers  among  the  defiderata. 
Some  means,  or  indications,  that  feem  to  lead  to  it,  he  lays  down 

as  follow  :  ..... 

Things  are  preferved  in  two  manners;  either  in  their  identity.,  or 
by  reparation.  In  their  identity,  as  a  fly,  or  ant,  in  amber;  a  flower, 
or  fruit,  or  wood,  in  a  confervatory  of  fnow  ;  a  dead  carcafe,  in 
balfams.  By  reparation,  as  a  flame,  or  a  mechanical  engine,  &c. 
To  attain  to  the  prolongation  of  life,  both  thefe  methods  muft  be 
ufed  ;  and  the  human  body  mud  be  preferved  both  as  inanimates,  as 
flame,  and  as  mechanical  inflruments  are  preferved. 

Hence  arife  three  intentions  for  the  prolongation  of  life  ;  retarda¬ 
tion  of  confumption,  proper  reparation,  and  renovation  of  what  begins 
to  grow'  old. 

The  fame  author  lays  down  thefe  three  axioms :  that  the  pro¬ 
longation  of  life  is  to  be  expefted  rather  from  fome  Hated  diets,  than 
either  from  any  ordinary  regimen,  or  any  extraordinary  medicines, 
more  from  operating  on  the  lpirits,  and  mollifying  the  parts,  than 
from  the  manner  of  feeding;  and  this  mollifying  of  the  parts 
without,  is  to  be  performed  by  fubftantials,  impriments,  and  occlu- 
dents.  See  Longevity, 

LIE  E-ANNUITIES. 

Life- Annuities,  are  annuities,  the  payments  of  which  arefuf- 
ended  on  the  continuance  of  any  given  life  or  lives  ;  and  they  may 
e  diftinguiffied  into  annuities  to  commence  immediately ,  and  annui¬ 
ties  to  commence  at  fome  future  period,  or  reverfionary  life-annuities. 

The  value  of  a  life-annuity  is  properly  the  fum  that  will  be  fufficient 
to  enable  a  feller  (allowing  for  the  chances  of  mortality)  to  pay  the 
annuity  without  lofs  ;  and,  fuppofing  money  to  bear  no  interell,  it  is 
always  equal  to  the  expectation  of  the  life. 

For  example.  Obfervations  fhew,  that  according  to  the  mean 
probabilities  of  the  duration  of  human  life,  the  expectation  of  a 
life  aged  ten,  is  nearly  forty  years  ;  or,  in  other  words,  that  a  fet 
of  lives  at  this  age,  will  one  with  another  enjoy  forty  years  each  of 
exiflence,  fome  of  them  enjoying  a  duration  as  much  longer  as  others 
enjoy  a  lhorter.  It  is  obvious,  therefore,  that  fuppofing  money  to 
hear  no  intereft,  40/.  in  hand  for  each  life ,  would  be  fufficient  to 
enable  a  feller  to  pay  any  number  of  fuch  lives  1 1.  per  ann.  for  their 
whole  duration  ;  or,  in  other  words,  that  40/.  is,  on  this  fuppofition, 
the  value  of  a  life  aged  ten.  But  if  any  improvement  is  made  of 
money  by  putting  it  out  to  intereft,  this  will  be  more  than  the 
value  ;  becaufe  it  will  be  more  than  fufficient  to  pay  the  annuity  ; 
and  as  much  more  than  fufficient  as  the  improvement  or  the  intereft 
is  greater. 

.  Suppofing  the  intereft  4 per  cent,  the  value  of  an  annuity  certain 
for  forty  years  is  19/.  i6r.  (lee  Tab.  III.  Annuities)  but  the  value 
of  a  life  aged  ten,  at  this  rate  of  intereft  is,  as  has  been  juft  obferved, 
no  more  than  17/.  ior.  6 d.  The  principal  reafon  of  this  is  the  differ¬ 
ence  between  the  value  of  forty  payments  of  an  annuity  to  be  made 
every  year  regularly  one  after  another,  till  in  forty  years  they  are 
all  made ;  and  the  value  of  the  fame  number  of  payments  to  be 
made  at  greater  diftances  of  time  from  one  another,  and  not  to  be 
all  made  till  the  end  of  feventy  or  eighty  years.  In  this  laft  cafe 
there  is  more  timegiven  for  the  improvement  of  the  purchale-money, 
and  therefore  a  lets  fum  will  be  fufficient  to  enable  a  feller  to  make 
his  payments.  All  that  is  learned  from  knowing  the  expectation  of 
a  number  of  lives,  is  the  mean  number  of  payments  that  will  be  made 
to  each  of  them,  and  not  the  time  in  which  they  will  be  made. 

The  true  method  of  computing  the  value  of  life-annuities  may  be 
explained  in  the  following  manner.  Let  us  fuppofe,  that  the  du¬ 
ration  of  the  annuity  is  to  be  only  one  year.  That  is,  that  1/.  is 
to  be  paid  a  year  hence,  provided  a  life  now  of  a  given  age  fhould 
be  then  in  being.  Were  it  certain  that  this  life  would  not  fail  in 
the  year,  the  value  of  the  annuity  would  be  the  fame  with  the  value 
of  it  payable  a  year  hence,  or  with  the  fum  which,  now  put  out  to 
intereft,  would  increafe  to  1  /.  in  a  year;  and  this  fum,  fuppofing 
intereft  at  4  per  cent,  is  igs.  3d.  as  may  be  feen  in  the  table  of  the 
values  of  ll.  payable  at  the  end  of  any  number  of  years  given  under 
the  article  Interest,  p.  1232. 

But  the  payment  not  being  to  be  made,  fhould  the  life  happen  to 
fail  in  the  year,  this  fum  ought  to  be  diminifhed  in  proportion  to 
the  degree  of  uncertainty,  which  there  is,  whether  the  life  will 
continue  to  exift  through  the  year  ;  and  it  is  eafy  to  fee  that  this 
uncertainty  or  chance  is  in  the  proportion  of  the  number  of  perfons 
at  that  age  living  at  the  end  of  the  year,  to  the  number  living  at  the 
beginning  of  it,  as  fhewn  by  obfervations.  For  example  :  it  it  has 
been  found  in  any  fituation  that  but  half  the  number  of  perfons  of 
the  given  age  living  at  the  beginning  of  the  year,  are  living  at  the 
end  of  it,  the  uncertainty  will  be  as  1;  and  the  value  juft  men¬ 
tioned  ought  to  be  leffened  one  half.  It  it  appears,  that  two-thirds 
or  nine-tenths,  or  ninety-nine  hundredths  are  living  at  the  end  of 
the  year,  the  fame  value  muft  be  diminifhed  only  one-third,  one- 
tenth,  or  one-hundredth.  That  is,  it  will  be  neceffary  to  multiply 
it  by  if  >  foi  or  fio-  Uni  verfally  then,  the  prefent  value  of  any  fum 
to  be  paid  a  year  hence,  provided  a  given  life  fhould  be  then  exift- 
ing,  is  that  fum  multiplied  by  the  value  of  ll.  payable  at  the  end  of 
ti.e  year  (taken  out  of  'Table  II.  under  the  article  Annuities)  and 
alfo  by  the  fraftion  formed  by  making  the  number  of  the  living 
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at  the  age  of  the  given  life  (taken  out  of  the  Table  of  Obfervations) 
the  denominator,  and  the  number  of  the  living  at  the  next  fucceed- 
ing  age  (or  at  the  end  of  the  year),  the  numerator.  For  example. 
Let  the  value  be  fought  of  ll.  payable  a  year  hence,  if  a  child  aged 
tenfhpuld  be  then  living,  reckoninglntereftat  4  percent.  The  value 
of  1/.  reckoning  this  intereft  and  payable  a  year  hence,  is  (as  has 
been  juft  laid)  1gs.3d.ox  (in  decimal  parts  of  a  pound,  as  given 
in  the  common  tables  of  intereft)  .9615  (See  Table  II.  under  the 
article  Annuities.)  The  number  of  the  living  at  the  age  of  ten 
(in  Table  III.  at  the  end  of  this  article)  is  5675;  and  at  the  next 
fucceeding  age  (or  eleven)  is  5623.  .It  follows,  therefore,  that  ac¬ 
cording  to  this  table,  out  of  5675  living  at  the  age  of  ten,  only 
5623  are  living  at  the  end  of  the  year  ;  or,  in  other  words,  that  the 
chance  or  probability  of  a  life  age/i  ten  exifting  through  the  year  is 
as  f-f-ff,  which  fraftion,  therefore,  multiplied  by  .9615  gives  the 
value  fought,  or  .9526  equal  to  igs.  o \d. 

Again,  let  us  fuppofe,  that  the  duration  of  a  life-annuity  of  il. 
is  to  be  two  years,  or  that  one  payment  of  1  /.  is  to  be  made  a 
year  hence,  provided  a  given  life  fhould  exift  a  year,  and  a  fecond 
payment  of  the  fame  fum  at  the  end  of  two  years,  provided  the  fame 
life  fhould  be  in  exiftence  at  the  end  of  two  years.  The  method  of 
finding  the  value  of  the  firft  payment  has  been  already  explained  ; 
and  by  the  very  fame  reafoning  it  may  be  eafily  difeovered,  that  the 
value  of  the  fecond  payment  muft  be  the  value  of  ll.  payable  at 
the  end  of  two  years,  diminifhed  in  proportion  to  the  uncertainty 
that  the  given  life  will  exift  two  years  ;  or  (which  is  the  fame)  mul¬ 
tiplied  by  the  fraftion  formed  by  making  the  number  of  the  living 
at  the  given  age  the  denominator,  and  the  number  of  the  living  at 
the  next  fucceeding  age  but  one,  or  at  the  end  of  two  years,  the  nu¬ 
merator. 

Example.  Let  the  value  be  required  of  1/.  payable  yearly  for  two 
years,  provided  a  child  aged  ten  fhould  live  two  years,  reckoning 
intereft  at  4  per  cent. 

The  value  of  the  payment  at  the  end  of  the  firft  year  has  been 
juft  found  to  be  .9526  in  decimal  parts  of  a  pound,  or  19.S.  o \d. 

The  value  of  the  payment  at  the  end  of  the  fecond  year  is  the 
value  of  il.  payable  two  years  hence,  leffened  by  the  uncertainty 
that  a  life  aged  ten  will  live  two  years  ;  or  in  the  proportion  of  the 
number  of  the  living  in  the  table  of  obfervations  at  the  age  of 
twelve,  to  the  number  of  the  living  at  the  age  of  ten.  That  is,  it 
is  .9245  (the  laid  value  of  ll.  payable  at  the  end  of  two  years, 
taken  out  of  Table  II.  under  the  article  Annuities)  multiplied  by 
the  fraftion  -f-f-ff,  or  .9078  equal  to  18 s.  id.  See  Table  III.  at 
the  end  of  this  article.  To  this  value  add  the  former  value,  or 
.9526/.  and  the  total,  or  1.8604 /.  will  be  the  value  of  both  pay¬ 
ments,  or  of  an  annuity  of  lk  on  a  life  aged  ten  for  two  years. 

By  proceeding  in  this  way,  it  will  appear  that  the  value  of  the 
fame  annuity  for  three  years  is  .‘8889  X  |-f-  1.8604  =2.725/. 
and  for  eighty-fix  years  (or  the  whole  duration  of  life  according  to 
the  table  of  obfervations)  17.5238/.  It  is  evident,  that  in  the 
fame  method  the  value  of  an  annuity  of  1/.  on  a  life  at  any  other 
age  is  to  be  found  ;  and  that  fuppofing  the  annuity  any  other  fum 
than  it.  it’s  value  will  be  this  fum  multiplied  by  thevalueofan  an¬ 
nuity  of  il. 

The  calculations  of  the  values  of  life-annuities  may  be  otherwife 
explained  in  the  following  manner.  Suppofc  a  life  annuity  of  1  /. 
payable  yearly  to  every  one  of  5675  perfons,  all  how  aged  ten,  the 
firft  payment  of  which  is  to  be  made  a  year  hence.  It  appears  from 
the  Northampton  Table  of  Obfervations  (orTable  III.  in  thefol- 
lowing  colleftion  of  Tables),  that  only  5623  of  thefe  perfons  will  be 
living  at  the  end  of  a  year  ;and,  confcquentlv,  that  the  money  then 
to  be  paid  will  be  only  5623/.  The  prelent  value,  therefore,  of  the 
firft  payment  of  the  annuities  will  be  the  fum  which  now'  put  out  to 
intereft  will  increafe  in  a  year  to  5623/.  That  is,  it  is  5623/.  dif- 
counted  for  a  year,  or  5406/.  10 s.  for  this  fum  added  to  it’s  intereft 
for  a  year  (reckoned  at  4  per  cent.)  will  juft  make  up  5623 /.  Erom 
the  lameTableof  Obfervations,  itappears  farther,  that  of. 5675  per¬ 
fons  living  at  ten  years  of  age,  only  5573  will  be  living  at  the  end  of 
two  years.  The  prefent  value,  therefore,  of  the  fecond  payment  of 
the  annuities  will  be  the  fum  which  being  now  put  out  to  compound 
intereft  at  4  per  cent,  will  increafe  to  5573/.  in  two  years.  This  fum 
is  5J52/.  4*.  In  like  manner  5523,  5473,  5423,  &c.  being  the 
number  living  at  the  time  of  three,  four,  five,  &c.  years,  the  value  of 
the  third,  fourth,  fifth, &c.  payments  of  the  annuities  will  be  5523/. 
5473/.  5423/.  &c.  difeounted  tor  three,  four,  five,  &c.  years  refpec- 
tiveiy,  and  continued  to  the  year  in  which  all  the  lives  become  ex- 
tinft.  The  total  of  all  thefe  values  is  99443/.  which,  therefore,  is 
the  fum  that  would  be  fufficient,  if  improved  at  4  per  cent,  to  make 
good  the  payment  of  an  annuity  of  1/.  for  life  to  every  one  of  5675 
perfons  aged  ten,  according  to  the  Northampton  Table  of  Obferva¬ 
tions.  1  he  value,  therefore,  of  fuch  an  annuity  payable  to  only 
one  of  this  number,  muft  be  the  5675th  part  of  99443/.  or  17 /. 
tor.  tod. 

In  the  I  able  of  Obfervations  from  which  the  examples  heregiven 
have  been  taken,  and  alfo  in  the  Tableframed  by  Dr.  Halley,  from 
the  bills  of  mortality  at  Breflaw  in  Sileiia ,  it;  may  be  obferved  that 
the  numbers  dying  every  year  out  of  a  given  number  born,  continue 
in  the  middle  ltages  of  life  nearly  the  fame  for  many  years  together. 
It  was  thiscircumftance  that  led  Mr.  De  Moivre  to  form  his  hypo- 
thefis  of  an  equal  decrement  of  life  through  all  it’s  ftages.  after  ten. 
In  this  hypothefis,  the  limit  or  utmoft  probable  extent  of  life  is  fixed 
to  tire  age  of  eighty-fix  ;  and  out  of  any  number  living  at  a  givenage 
an  equal  number  is  reckoned  to  die  every  year,  till  ateigbty-fix  all 
the  lives  become  extinft.  Thus,  for  instance,  if  there  are  ieventy- 
fix  perfons  living  at  ten,  one  of  them  by  this  hypothelis  will  die  an¬ 
nually  during  the  term  of  feventy -fix  years,  at  the  end  of  which  time 
the  laft  furviving  life  will  have  failed.  Or,  in  other  words,  feventy- 
fivewiil  be  living  at  the  end  of  the  firft  year,  feventy-four  at  the  end 
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of  the  fecond  year,  feventy-three  at  the  end  of  the  third  year,  and  fo 
on  for  feventv-lix  years;  from  whence  it  follows,  that  the  probabi¬ 
lity  of  one  perfon’s  living  to  the  end  of  the  firlt,  or  fecond,  or  third 
year,  will  be  ,  ff,  &c.  refpe&ively,  where  it  appears  that  the 
frail  ions,  and  conlequently  the  probabilities  they  exprefs,  decreafe 
arithmetically,  i  he  number  ot  years  which  a  life  wants  of  the  age  of 
eighty-lix,  is  in  this  hyporhefis  called  the  complement  of  th e  life, 
and  half  this  complement  is  always  the  expectation  of  the  life. 
That  is,  according  to  what  has  been  already  laid,  it  is  the  number 
of  years  which  one  with  another  a  fet  of  lives  at  that  age  will  exift  ; 
or,  as  the  writers  on  this  fubjeit  fometimes  (peak,  it  is  the Jhare  of 
life  due  to  each  of  them. 

It  is  extremely  eafy  to  calculate  the  value  of  life  annuities  on  this 
hypothefis.  For,  by  what  has  been  juft  faid,  the  value  of  an  an¬ 
nuity  on  a  life  aged  10,  is  the  fum  of  the  feries  fs-X-96i5-H4X 
.9245-4-^! X- .  &c.  continued  to  TVX-°527'6  —  -9615'/.  — 
.9245/.— 8889/.  dec.  and  .0527/.  being  the  values  (reckoning  in- 


terell  at  4  per  cent.)  of  ll.  payable  at  the  end  of  r,  2,  3,  & c.  1076 
years;  or,  calling  il.  with  it’s  intercfl  for  a  year,  r,  and  76,  n,  the 

„_3  &c.  ton— 75 


value  of  the  life  is 


(See  Tab. 
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II.  Annuities).  Now,  as  in  this  feries  the  probabilities  of  living 
are  made  to  decreafe  equally,  the  fum  of  it  may  be  found  at  once  by 
the  following  rule. 

Find  in  Table  III.  under  Annuities,  the  value  of  an  annuity 
of  il.  certain  for  a  number  of  years  equal  to  the  complement.  Mul¬ 
tiply  this  value  by  the  perpetuity  increafed  by  unity,  and  divide  the 
product  by  the  complement.  T  he  quotient  fubtradled  from  the  per¬ 
petuity  will  be  the  value. 

T  he  complement  in  the  prefent  cafe  being  76,  the  value  of  an 
annuity  for  76  years  being  (fee  Tab.  III.  Annuities)  23.7311, 

and  the  perpetuity  25,  the  fum  of  the  feries  ” — 1  -\-n~ 2 

nr  nr2  nr 3 

&c.  or  the  value  of  a  life  aged  10,  will  come  out  16.881.  In  the  fame 
manner  may  the  value  of  a  life  at  any  other  age  be  computed  accor¬ 
ding  to  this  hypothefis;  and  thefe  values  are  the  fame  with  thofe  in 
Mr.  De  Moivre’s  table  of  the  values  of  lives. 

But  it  is  a  neceffary  obfervation,  thatji n  the  firff  and  lafl  liages  of 
life,  this  hypothefis  differs  too  much  from  fadl.  This  may  be  eafily 
feen,  by  comparing  it  with  the  following  tables  of  the  probabilities 
of  human  life,  formed  from  real  obfervations. 

Was  it  certain  that  a  perfon  of  a  given  age  w’ould  live  to  the  end 
of  a  year,  the  value  of  an  annuity  of  1  /.  on  fuch  a  life  would  be  the 
prefent  fum,  which  would  increafe  in  a  year  to  the  value  of  a  life 
one  year  older,  together  with  the  value  of  the  fingle  payment  of  il. 
to  be  made  at  the  end  of  a  year;  that  is,  it  would  be  1/.  together 
with  the  value  of  a  life  aged  one  year  older  than  the  given  life ,  mul¬ 
tiplied  by  the  value  of  il.  payable  at  the  end  of  a  year.  Call  the 
value  of  a  life  one  year  older  than  the  given  life  N,  and  the  value  of 

ll.  payable  at  the  end  of  a  year -2.;  then  will  the  value  of  an 

r 

annuity  on  the  given  life,  on  the  fuppoficion  of  a  certainty  that  it  will 

exift  ayear,  be— But  fhe  is>  is  uncertain 

r  r 

whether  the  given  life  will  exift  to  the  end  of  the  year.  This  laft 
value,  therefore,  muft  be  diminifhed  in  the  proportion  of  this  un¬ 
certainty  ;  that  is,  it  muft:  be  multiplied  by  the  probability  that  the 

given  life  will  furvive  one  year;  which  fuppofing  —  to  exprefs  this 

probability,  will  make  it  —  y  \  yN, 

The  great  utility  of  this  theorem  will  appear  from  the  following 
examples.  Suppofe  the  probabilities  of  life,  as  they  are  given  in  the 
.third  of  the  following  tables,  or  the  table  of  obfervations  for  Nor¬ 
thampton,  and  the  rate  of  intereft  4  per  cent,  or  ^=1.04.  By  rea- 
foning  in  the  manner  already  explained,  the  value  of  a  life  aged  95 
will  be  exprefled  by  the  fingle  fradlion  \  X*96i5==-24°3.  The 

value  of  a  life  one  year  younger  will  be,  by  this  theorem, 


_  9Xi-o4 

Xi-f-^os^^s00-  The  value  of  a  life  two  years  younger,  by 

the  fame  theorem,  will  be  __2 — Xl“K5300=,827°J*  The 


16x1-04 

valueofa  ///kthrceyears  younger,  or  at  the  age  of  92,  will  be, 
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V1-4-.8v.70 — 1.171/.  If  we  proceed  in  this  manner,  the  value  of 
every  younger  life  will  be  deduced  from  that  next  preceding;  nor 
will  the  number  of  multiplications  neceffary  to  determine  the  values 
(agreeably  to  anvtable  of  obfervations)  of  all  lives,  at  all  ages,  much 
exceed  the  number  of  thofe  which  muft  otherwife  have  been  ufed  lor 
finding  the  fingle  value  of  the  youngeft  life.  See  Tab.  VIII. 

We  fhall  now  refume  our  account  ot  the  general  principles  on 
which  the  values  of  life-annuities  are  calculated.  We  have  already 
explained  thefe,  as  far  as  annuities  on  fingle  lives  are  concerned. 
From  the  fame  principles,  the  method  of  finding  the  value  of  annui¬ 
ties  on  the  joint  continuance  of  any  two  lives,  may  be  unrierftood.  Sup¬ 
pofe  the  ages  of  two  perfons  to  be  50  and  60.  It  appears  in  1  able 
III.  that  of  2857  perfons  living  at  50,  only  2776  will  live  to  be  5 1 ; 
or,  in  other  words,  that  the  probability  that  a  perfon  at  this  age  will 
live  a  year,  is  Alfo,  if  appears  from  the  fame  table,  that  the 

probability  that  a  perfon  aged  60  will  live  to  61,  is—rfs-  ^  he  pro¬ 
bability,  therefore,  that  they  will  both  live  a  year  (or  the  former  to 
be  51,  and  the  latter  61),  is  the  produdl  of  thefe  two  probabilities 
(or  4f|4XT?TT=6  ivS  iff)-  For  ic  is  wel1  known>  that  the  proba¬ 
bility  that  any  two  independent  events  will  both  happen,  is  always 


the  produdl  arifing  from  multiplying  the  probability  of  one  event 
by  the  probability  of  the  other.  See  Expectation. 

In  like  manner,  the  probability  that  the  former  of  thefe  lives  will 
live  to  be  52,53,  54,  &c.  and  the  latter  to  be  62,  63,  64,  &c.  or 
that  they  will  both  live  two,  three,  four,  &c.  years,  is  by  the  fame 

table  2A4X^. ‘6<*X.793»5_3£X17i;,  &c.  AnH  according 

to  the  reafoning  already  ufed,  thele  probabilities  multiplied  by 
the  values  (in  I  ab.  II.  Annuities)  of  1  /.  payable  at  the  end  of  1, 
2\3»  4,  &c.  years,  will  give  the  prefent  value  of  the  firft,  fecond, 
third,  fourth,  &c.  payments  of  an  annuity  dependent  on  the  joint 
continuance  of  the  two  lives;  and  the  fum  of  thefe  produces  for  1, 
2>  3>  4>  &c-  years,  will  be  the  value  of  an  annuity  of  ll.  on  the  joint 
continuance  of  the  two  lives  for  1,2,  3,4,  &c.  years;  and  it  the' 
products  are  continued  to  the  extremity  of  the  oldeft  life,  their  fum 
will  be  the  value  of  an  annuity  on  the  whole  duration  of  the  joint 
lives. 

The  values  of  annuities  on  the  joint  continuance  of  three,  or  any 
other  nurtiber  of  lives,  are  found  in  a  fimilar  manner.  The  feveral 
fradlions  expreffing  the  refpedlive  probabilities  of  their  continuing 
}>  3>  4>  &c.  years,  being  multiplied  into  one  another,  and  alio 

into  il.  difeounted  as  before;  and  the  fum  of  the  products  arifing 
Irom  thefe  multiplications  continued  to  1,  2,  3,  4,  &c.  years,  or  to 
the  extremity  of  the  oldeft  of  the  lives,  will  be  the  values  of  the  an¬ 
nuity  for  1,  2,  3,  4,  &c.  years,  or  for  the  whole  duration  of  the  joint 
lives. 

With  refpedl  to  annuities  on  the  longed  of  any  number  of  lives , 
the  reafoning  is  not  fo  limple.  The  following  explanation,  how¬ 
ever,  of  the  method  of  determining  their  values,  when  only  two  lives 
are  concerned,  will  be  eafily  underftood.  Suppofe  the  ages  of  the 
two  perfons  to  be  50  and  60  ;  and  for  the  fake  of  more  perfpicuity, 
let  us  fuppofe  that  the  decrements  of  life  are  equal,  according  to 
Mr.  De  Moivre’s  hypothefis,  already  explained.  The  chance  of  the 
youngeft  perfon’s  living  one  year  is  exprefled  by  -ff-,  and  the  fame 
chance  with  refpedl  to  the  oldeft  by  -§■■£■.  The  chance  of  the  youngeft 
perfon’s  not  living  one  year  is  J-£,  fubtradled  from  unity,  or 
1 — fi>  and  the  fame  chance  with  regard  to  the  oldeft  is  alfo  1 — f-g- ; 
for  it  muft  be  remembered,  that  in  the  dodlrine  of  chances,  certainty 
is  always  denoted  by  unity;  and  that,  confequently,  the  difference  be¬ 
tween  the  probability  of  anevent’s  happening  and  unity,  muft  exprefs 
the  probability  of  an  event’s  not  happening.  Thefe  two  expreffions, 
therefore,  being  multiplied  into  each  other,  will,  according  to  what 
has  been  already  obferved,  give  the  probability  of  their  dying  in 

the  year,  which  is  equal  to  1 — 21 — 21-4-— .X  2 5  For  fuppofe 

36  26  26X36" 

the  firft  fradlion  1 — |-g-  to  be  multiplied  into  unity,  it  will  ftill 

remain  equal  toi — -fe.  Let  it  again  be  multiplied  into  21,  and  it 

26 


.'as  a  negative  quan- 


will  become  equal  to  21 — 25X35  gut  £5  wa 
26  26X36"  26 

tity  ;  therefore,  the  figns  of  the  two  laft  fra&ions  muft  be  changed, 

or  they  muft  be  written  down — 21-1-21X11  Thefe  being  added 

26  26x36" 

-llwill  give  1 — §5 — 21-1-21X3 5 
36  36  26  26X36 


to  1- 


for  the  whole  produdt 


of 


Now  fince  thofe  expreffions  give  the  pro- 


-11  into  1 — 21. 

36  26’ 

bability  that  the  two  lives  fhall  both  fail  in  the  year,  it  follows,  that 
if  they  are  fubtradled  from  unity,  they  will  give  the  probability  that 
they  fhall  not  both  fail  in  the  year;  that  is,  chat  one  ot  them,  at  lead, 

will  live  to  the  end  of  the  year.  In  order  to  fubtradl  1  — 11 _ 21 

36  26 

+21X3,5  from  unity,  it  is  evident,  that  nothing  more  is  neceffary 
1  26x36  J 

than  to  cha-  ge  the  figns  of  this  expreffion,  and  then  add  it  to  unity, 

in  which  cafe  we  fhall  have  1  —  i-4-H+^l — 25X35 — 35  1 

36  26  26X36  36 

21 _ 25X35  for  the  true  value  of  the  above  probability.  In  the 

26  26x36 

fame  manner  the  chance  of  one  of  them  at  leaft  living  to  the  end  of 
the  fecond  year,  is  exprefled  by  The  chance 

of  one  of  them,  at  lead,  living  to  the  end  of  the  third  year,  by 

314-21 — 33 X^  ancj  fo  on  for  a  nurnber  0f  years  equal  to  the 
36  26  36X26 

complement  of  the  youngeft  life,  as  it  is  plain  that  all  the  fractions 
will  not  vanifh  fooner.  If  thefe  feveral  expreffions  are  refpedlively 
multiplied  into  the  fum  difeounted  for  1,2,  3,  &c.  years,  and  the 
produdlsare  added  together,  we  fhall  have  the  w  hole  value  of  the  an¬ 
nuity  for  the  continuance  of  the  longeft  of  the  two  lives ,  w'hofe  ages 
are  50  and  60.  By  reafoning  in  the  fame  manner,  the  value  of  an 
annuity  on  the  longeft  of  any  other  two  lives,  and  by  any  table  of 
obfervations,  may  be  determined.  But  if  the  values  of  the  fingle  and 
joint  lives  are  given,  the  value  of  an  annuity  during  thecontinuance 
of  the  longejl of  them  is  immediately  found;  for  it  appears  from  what 
has  been  laid  on  fingle  and  joint  lives,  that  multiplied  into  1  /. 
difeounted  for  a  year,  exprelfes  the  value  of  the  firft  payment  of  an 
annuity  on  a  life  whofe  age  is  50;  that  •§-£ ,  multiplied  into  the  fame 

fum,  expreffes  the  like  value  for  a  life  ot  60 ;  and  that- ^X.- 5 
V  26x36 

multiplied  into  ll.  expreffes  the  value  of  the  firft  payment  of  an  an¬ 
nuity  on  the  joint  continuance  of  thofe  lives .  It  follows,  therefore, 

that 
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(hat  35  1  £5 25  X  35  multiplied  into  1/.  difcounted  for  a  year, 

a6  2b  26  X  3®  * 

and  expreflmg  the  value  of  an  annuity  on  the  longejl  of  two  lives  for 
one  year,  is  equal  to  the  difference  between  the  value  of  the  joint 
lives, and  the  fum  of  the  values  of  the  Tingle  lives  for  the  fame  term. 
The  like  may  be  obferved  with  refped  to  the  fecond,  third,  &c. 
years  from  whence  the  general  rule  for  finding  the  value  of  the 
longed  of  two  lives,  is  obvious.  See  Problem  VI .  in  the  following 

colledlion  of  problems.  .  ,  ,  cc  ,. 

This  account  leads  to  an  eafy  explanation  of  the  method  of  finding 
the  value  of  reverfmary  life-annuities  mentioned  at  thq  beginning  of 
this  article,  that  is,  of  life-annuities  which  are  to  commence  on  the 
furvivorfhip  of  one  or  more  lives  beyond  others.  For  example  :  the 
value  of  an  annuity  on  any  Tingle  life  dependent  on  it’s  furviving  an¬ 
other  Tingle  life ,  and  to  commence  at  the  time  the  furvivorfhip  takes 
place  ;  or,  in  other  words,  the  value  of  an  annuity  for  what  may 
happen  to’remain  of  a  Tingle  life  after  another,  mud  be  the  value  of 
the  life  in  expe&ation  diminifhed  by  the  value  of  the  joint  lives.  For 
it  is  evident,  that  the  value  of  a  fingle  life  may  be  divided  into  it’s 
value  during  it’s  joint  continuance  with  any  other,  and  it’s  value  du¬ 
ring  it’s  furvivorlhip  beyond  that  other  life,  and  that  confequently 
it’s'value  duringit’s  jointcontinuance  deducted  from  it’s  whole  value 
will  give  it’s  value  during  furvivorfhip.  See  more  on  this  fubjedt 
under  Survivorship  arid  Reversion. 

Problem  I.  To  find  the  expectation  of  any  given  life  according  to 
any  table  of  obfervations. 

Solution.  Find  the  fum  of  all  the  living  in  the  table  from  the  age 
of  the  given  life.  Divide  this  fum  by  the  number  of  the  living  at 
that  age ;  and  the  quotient  leffened'by  half  unity  will  be  the  expec¬ 
tation.  . 

Example.  The  fum  of  all  the  living  from  the  age  of  10,  in  the 
Northampton  Table  of  Obfervations  (fee  Table  III.)  is  228599. 
This  fum  divided  by  5675  (the  number  living  at  the  age  of  ten)  gives 
40.28,  which,  lelfened  by  half  unity,  gives  39.78,  or  the  expedition 
of  a  life  at  the  age  of  ten,  according  to  the  Northampton  Table  of' 


Obfervations. 

Problem  II.  To  approximate  to  the  value  of  a  given  life  accor¬ 
ding  to  any  given  table  of  obfervations. 

Solution.  Take  the  difference  between  twice  the  expedation  of 
the  given  life  by  the  given  table,  and  86  ;  and  the  value  deduced  from 
Mr.  De  Moivre’s  Table  of  the  values  of  lives  correfponding  to  that 
difference,  provided  it  is  not  lefs  than  ten,  will  be  the  value  of  the 


life. 

Example.  The  expedition  of  a  life  aged  15,  is,  by  the  Northamp¬ 
ton  Fable  of  Obfervations  (or  Table  III.  in  the  following  collec¬ 
tion  of  tables)  36^.  The  difference  between  twice  this  number  and 
86  is  13.  And  the  value  correfponding  to  the  age  of  13,  in  Mr. 
De  Moivre’s  Table  of  the  values  of  lives  (or  Table  V.)  is  16.604, 
reckoning  intereff  at  4  per  cent,  and  this  is  nearly  the  value  of  a  life 
aged  15,  by  the  Northampton  Table. 

Scholium.  It  mull  be  remembered  that  this  rule  is  only  an  ap¬ 
proximation,  and  (hould  not  be  ufed  except  when  recourfe  cannot 
be  had  to  tables  giving  the  values  of  lives  agreeable  to  given  obferva¬ 
tions.  The  method  of  calculating  fuch  tables  has  been  before  parti¬ 
cularly  explained. 

ProblemlW.  To  determine  the  value  of  any  two  joint  lives  by 
Mr.  De  Moivre’s  hypothefis,  or  on  the  fuppofition  of  an  equal  de¬ 
crement  of  life,  through  all  it’s  ftages. 

Solution.  Referve  the  difference  between  the  complement  of  the 
youngeft  life,  and  the  complement  of  the  oldeft  life,  increafed  by 
unity  and  by  twice  the  perpetuity.  Multiply  this  difference  by  the 
value  of  an  annuity  certain  for  a  time  equal  to  thecomplement  ©f  the 
oldeft //)£;  and  by  this  complement  divide  the  produdt  refervingthe 
quotient.  From  twice  the  perpetuity  fubtradf  the  referved  quotient, 
and  multiply  the  remainder  by  the  perpetuity  increafed  by  unity. 
This  laft  produdf  divided  by  the  complement  of  the  youngeft  life, 
and  then  fubtradled  from  the  perpetuity,  will  be  the  required  value. 
Example.  Let  the  joint  fa  be  10  and  15.  Their implements 
by  Mr.  De  Moivre’s  hypothefis  are  76  and  71.  Thecomplement 
of  the  oldeft  life  increafed  by  unity  and  twice  the  perpetuity  (or 
twice  25,  reckoning  intereft  at  4  per  cent.)  is  122 ;  w'hich  leffened 
by  76,  the  complement  of  the  youngeft  life,  leaves  46  for  the  re¬ 
ferved  difference.  This  difference  multiplied  by  23.456  (the  value  of 
an  annuity  certain  for  71  years  by  Table  111.  Annuities)  and  the 
product  divided  by  71,  (the  complement  of  the  oldeft  life)  gives 
15.196,  the  quotient  to  be  referved;  which  fubtradled  from  double 
the  perpetuity  (or  from  50)  and  the  remainder,  (cr  34.803)  multi¬ 
plied  by  the  perpetuity  increafed  by  unity,  (or  by  26)  gives  904.878  ; 
which,  divided  by  76  (the  complement  of  the  youngeft  life )  and  the 
quotient  fubtradled  from  the  perpetuity,  we  have  13.093  for  the 
value  of  two  joint  lives  aged  10  and  15  by  Mr.  De  Moivre’s  hypo¬ 
thefis.  By  this  rule,  Table  V.  in  the  following  colledfion  of  tables, 
has  been  computed  by  Dr.  Price. 

Problem  IV.  To  determine  the  value  of  an  annuity  on  a  given 
life  for  any  number  of  years. 

Solution.  Find  the  value  of  a  life  as  many  years  older  than  the 
given  life  as  are  equal  to  the  term  for  which  the  annuity  is  propofed. 
Multiply  this  value  by  I /.  payable  at  the  end  of  this  term,  and  alfo 
by  the  probability  that  the  life  will  continue  fo  long.  Subtradl  the 
produdt  from  the  prefent  value  of  the  life ;  and  the  remainder  mul¬ 
tiplied  by  the  annuity  will  be  the  anfwer. 

Example.  Let  the  annuity  be  10/.  1  he  age  of  the  given  life  30 

years,  and  the  term  propofed  15  years.  The  value  of  a  life  aged  45 
(or  15  years  older  than  the  given  life)  appears  by  Table  VIII.  to  be 
12.283.  The  value  of  1/.  payable  at  the  end  of  15  years  (by  Table 
II.  under  Annuities)  is  .5553,  and  the  probability  that  the  life 
will  exift  fo  long,  is,  (by  Table  III.  in  the  following  colledtion) 
fLrf-.  Thele  three  quantities  multiplied  into  each  other  arc  equal 


3 


to  5.051,  which  being  fubtradled  from  14.781  (the  prefent  value  of 
the  given  life  by  Table  VIII.)  wehave  9.730  ;  and  this,  remainder 
multiplied  into  10  (the  annuity)  gives  97.30/.  for  the  value  required. 

Problem  V.  To  find  the  value  of  an  annuity  for  three  joint  lives 

A,  B, and  C. 

Solution.  Let  A  be  the  youngeft,  and  C  the  oldeft  of  three  pro¬ 
pofed  lives.  Take  the  value  of  the  two  joint  likes  Band  C,  and  find 
the  age  of  a  fingle  life  D  of  the  fame  value.  Then  find  the  value  of 
the  joint  lives  A  and  D,  which  will  be  the  anfwer. 

Example.  Let  the  three  given  ages  be  20,  30,  and  60.  The 
value,  reckoning  intereft  at  4  per  cent,  of  the  two  oldeft  joint  lives 
B  and  C  (by  Table  VII.)  is  7.779,  anfwering  to  a  fingle  life  D  of 
65  years  (by  Table  VIII.)  and  the  value  of  the  joint  lives  A  and  D 
(by  Table  VII.)  is  6.882,  which  will  be  the  value  required. 

Problem  VI.  To  find  the  value  of  the  longeft  of  any  two  lives. 

Solution.  From  the  fum  of  the  values  of  the  two  fingle  lives  fub- 
tradl  the  value  of  the  two  joint  lives,  and  the  remainder  will  be  the 
value  required. 

Example.  Let  the  ages  of  the  two  lives  be  25  and  30,  and  let  in¬ 
tereft  be  reckoned  at  4  per  cent.  The  value  (by  Table  VI.)  of  a  life 
aged  25  is  15.31  ;  and  of  a  life  aged  30  is  14.68.  The  fum  of 
thefe  two  values  is  29.99.  The  value  of  the  joint  lives  is  (by  Table 
VII.)  11.46;  and  this  value  fubtradled  from  29.99  gives  *8.53,  or 
the  value  of  an  annuity  on  the  longeft  of  the  two  lives. 

Problem  VII.  To  find  the  value  of  an  annuity  on  the  longeft  of 
three  lives,  A,  B,  and C. 

Solution.  Let  A  be  the  youngeft,  and  C  the  oldeft  of  the  three 
propofed  lives.  Find  the  value  of  the  joint  lives  B  and  C,  and  find 
the  age  of  a  fingle  life  D  of  the  fame  value.  Moreover,  find  by  the 
rule  in  the  laft  problem  the  value  of  the  longeft  of  the  lives  A  and  B, 
aifo  that  of  the  longeft  of  the  lives  A  and  C,  and  likewife  that  of 
the  longeft  of  the  lives  A  and  D  ;  then  the  laft  of  thefe  three  values 
fubtradled  from  the  fum  of  the  two  former,  leaves  the  value  fought. 

Example.  Let  the  three  given  ages  be  20,  30,  and  60.  The 
value,  reckoning  intereft  at  4  per  cent,  of  the  oldeft  joint  lives  B 
and  C,  (by  Table  VII.)  is  7 *779 »  anfwxring  to  a  fingle  life  D  (in 
Table  VIII.)  of  65  years.  The  value  of  the  longeft  of  the  two 
lives  A  and  B,  by  the  fame  tables,  is  18.864.  Alfo  that  of  the 
longeft  of  the  two  lives  A  and  C  is  16.941  ;  and  that  of  the  longeft 
of  the  two  lives  A  and  D  is  16.64.  Therefore  19.165  is  the  value 
required. 

Problem  VIII.  To  find  the  value  of  an  annuity  granted  upon 
three  lives,  A,  B,  and  C,  on  condition  of  it’s  cealing  as  foon  as  any 
two  of  them  become  extindf. 

Solution.  Find  the  value  of  each  pair  of  joint  lives,  viz.  of  A  and 

B,  of  A  and  C,  and  of  B  and  C.  Then  from  the  fum  of  thefe 
three  values  let  twice  the  value  of  the  three  joint  lives  A,  B,  and  C, 
be  dedudted,  and  the  remainder  will  be  the  anfwer. 

Example.  Let  the  ages  of  A,  B,  and  C,  refpedtively  be  20,  30, 
and  60.  By  Table  VII.  the  value  of  the  joint  lives 

A,  B'j  Cu.ytt 

A,  C  >  will  be  <  7.967. 

B,  Cj  l  7.779 

the  fum  of  which  three  numbers  is  27.457.  Moreoverthe  value  of 
the  three  joint  lives  A,  B,  and  C,  by  problem  V.  is  6.882  ;  there¬ 
fore  13.693  is  the  value  required. 

TABLE  I.  Shewing  the  probability  of  the  duration  of  life  in 
London,  deduced  by  Mr.  Sinapfon  from  obfervations  on  the  bills  of 
mortality  in  London  for  ten  years,  from  172810173 7.  See  this 
table  under  Expectation,  p.856. 

TABLE  II.  Shewing  the  probabilities  of  the  duration  of  life, 
as  deduced  by  Dr.  Halley  from  the  bills  of  mortality  at  Breflaw,  in 
Silelia. 
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TABLE  III.  Shewing  the  probabilities  of  the  duration  of  hu¬ 
man  life ,  formed  from  the  regiller  of  mortality  at  Northampton  for 
46  years,  from  173^  to  1780. 
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TABLE  IV.  Shewing  the  value  of  an  annuity  on  one  life,  ac- 
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TABLE  V.  Shewing  the  value  of  an  annuity  on  the  joint 
'ntinuancc  of  any  two  lives,  according  to  the  probabilities  of  life 
given  in  1 
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20 

x3-3 

ui 

10.5 

25 

12.  i 

11.2 

10. 1 

3° 

11.9 

10.6 

9-5 

35 

11.2 

10.0 

9.0 

40 

10.4 

9.4 

,  8-5 

x5 

45 

9.6 

8.8 

8.0 

5° 

8.9 

8.2 

7-5 

55 

8.2 

7.6 

7*° 

60 

7-5 

7.0 

6.5 

65 

6.8 

6.4 

6.0 

70 

6.0 

6.7 

5.4 

75 

5-2 

5.0 

4.8 

20 

12.8 

1 1.3 

10. 1 

25 

12.2 

10.8 

9-7 

3° 

1 1.6 

10.3 

9.2 

35 

10.9 

9.8 

8.8 

40 

10.2 

9.2 

8.4 

20 

45 

9 -5 

8.6 

7-9 

5° 

8.8 

8.0 

7-4 

55 

8.1 

7-5 

6m 

60 

7-4 

6m 

6.4 

65 

6.7 

6-3 

5-9 

70 

6.0 

5-7 

5-4 

75 

5.2 

5.0 

4.8 

25 

11.8 

10.5 

9.4 

30 

n.3 

10. 1 

9.0 

35 

10.7 

9.6 

8.6 

40 

io.o 

9-1 

8.2 

45 

9.4 

8.5 

7.8 

25 

5° 

8-7 

7-9 

7-3 

55 

87o 

7-4 

6.8 

60 

7-3 

6.8 

6-3 

65 

6.6 

6.2 

5-8 

70 

5-9 

5.6 

5-3 

75 

5-x 

4-9 

4-7 

3° 

10.8 

9.6 

8.6 

20 

35 

10.3 

9.2 

8-3 

40 

9-7 

8.8 

8.0 

45 

9.1 

8-3 

7.6 

5° 

8.5 

7.8 

7.2 

55 

7-9 

7-3 

6.7 

60 

7.2 

6.7 

6.2 

.g  rM 

aj 

«  G 

«75  J 

■O  M 
■u  § 

“g. 

C 

0  *r 

«  T 

bO 

c 

>  iL 

£0 

>  s. 

5  s 

CU 

3  3C 

65 

6.5 

6.1 

5-7 

70 

5.8 

5-5 

5.2 

75 

5-x 

4.9 

4-7 

35 

9-9 

8.8 

8.0 

40 

9-4 

8-5 

7-7 

45 

8.9 

8.1 

7-4 

35 

50 

8-3 

7.6 

7.0 

■I5 

7-7 

7-x 

6.6 

00 

7-i 

6.5 

6.1 

65 

6.4 

6.0 

5-6 

7° 

5-7 

5-4 

5-x 

75 

5.0 

4.8 

4.6 

40 

9.1 

8.1 

-7-3 

45 

o'7 

7.8 

7-x 

40 

50 

8.2 

7-4 

6.8 

55 

7.6 

6.0 

6.4 

60 

7.0 

6.4 

6.0 

' 

65 

6.4 

5-9 

5-5 

7° 

5-7 

5-4 

5-x 

75 

5.0 

4.8 

4.6 

45 

8-3 

7-4 

6.7 

4  5 

50 

55 

7-9 

7-4 

7-1 

6.v 

65 

6.2 

60 

6.8 

6.3 

5.8 

65 

6-3 

5-8 

5-4 

70 

5.6 

5-3 

5.0 

— — —— 

75 

4.9 

4-7 

4-5 

5° 

7.6 

6.8 

6.2 

5< 

55 

7.2 

6.5 

6.0 

60 

65 

6-7 

6.1 

5-7 

6.2 

5-7 

5-3 

7° 

5-5 

5.2 

4.9 

— 

75 

4.8 

4.6 

4.4 

55 

60 

65 

6-5  . 

6.0 

6. 2 

5-9 

5.6 

5-7 

5-5 

5-4 

7° 

5-4 

5-x 

4.8 

75 

4-7 

4-5 

4-3 

60 

65 

6.1 

5.6 

5.2 

60 

5-7 

5-3 

4.9 

70 

5.2 

4.9 

4.6 

75 

4-6 

4-4 

4.2 

65 

65 

5-4 

5-o 

4-7 

70 

4-9 

4.6 

4.4 

75 

4.4 

4.2 

4.0 

70 

70 

4.6 

4.4 

4.2 

75 

4.2 

4.0 

3-9 

75 

75 

3-8 

3-7 

3-6 

TABLE  VI.  Shewing  the  prefent  value  of  an  annuity  on  a 
fingle  life,  according  to  Mr.  De  Moivre’s  hypothefis. 


Age. 

3  per  Cent 

3  i  per  Cen. 

4  per  Cent. 

4gper  Cent. 

j  5  per  ceut. 

6  per  Ceut. 

8 

19.736 

18. 160 

16.791 

>5-595 

>4  544 

12.700 

9 

19  868 

18.269 

16  882 

>5-672 

14.607 

12.839 

IO 

19.868 

18.269 

16.882 

15.672 

14.607 

12.839 

1  1 

>9-736 

18. 160 

16.791 

>5-595 

>4-544 

12.71 0* 

1  2 

19.604 

18.049 

16.698 

>5-5>7 

14.480 

12.741 

»3 

19.469 

>7-937 

16.604 

>5-437 

14.412 

1 2 . 69 1 

*4 

J9-33> 

17.823 

16.508 

>5-356 

14-342 

12.639 

>5 

19.192 

17.707 

16.410 

>5-273 

14.271 

12.586 

l6 

19.050 

>7.588 

16.311 

>5->89 

>4-197 

12.532 

17 

18  905 

17.467 

-16.209 

15.102 

14.123 

12.476 

i8 

18.759 

>7-344 

16.105 

>5-015 

14.047 

12.41 9 

1  ‘9 

18610 

17.220 

>5-999 

14.923 

>3-97° 

12.361 

20 

18.458 

17.093 

15.891 

14.831 

13.891 

12.301 

21 

>8  305 

16.963 

15.781 

>4-737 

1  3.810 

12.239 

22 

18. 148 

16.830 

15.669 

14.641 

>3-727 

12.177 

23 

17.990 

16696 

>5-554 

>4-543 

13.642 

12.11 2 

24 

17.827 

>6  559 

>5-437 

14.442 

>3-555 

12.045 

25 

17.664 

16-419 

15-318 

14.34° 

13.466 

n.978 

26 

>7-497 

16277 

>5->97 

>4-235 

>3-375 

n.908 

27 

>7  327 

>6.133 

>5-°73 

14.128 

13.282 

n.837 

28 

>7->54 

>5-985 

14.946 

14.018 

13.186 

n.763 

11.688 

29 

>6.979 

>5-835 

14.816 

13-905 

1 3.088 

3° 

16  800 

15.682 

14.684 

13.791 

12.988 

1 1.610 

3l 

16.620 

15-526 

14.549 

>3  673 

12.855 

>>•530 

3* 

16.436 

>5-367 

14.411 

>3-553 

12.780 

>1-449 

33 

16.248 

15.204 

14.270 

>3-43° 

12.673 

ii-3b5 

34 

16.057 

>5-°39 

14.126 

>3-3°4 

1  2.562 

11.278 

35 

15  864 

14.871 

>3-979 

13.829 

>3->75 

12.449 

11.189 

36 

15.666 

14.699 

>3-044 

>2-333 

M 

b 

00 

37 

15-465 

>4-524 

13.676 

14  Z 

12.909 

12.214 

1 1.003 

Age 

1286 


LIFE-ANNUITIES 


Continuation  of  Table  VI. 


Age. 

3  per  Cent. 

3  £  perCent. 

14  per  Cent. 

4  2  percent. 

5  per  Cent. 

6  per  Cent.  I 

28 

t  4.260 

*4-345 

13-5*9 

12.771 

12.091 

10.907 

1  39 

i5-"53 

4  ,63 

*3  359 

1 8- 630 

1 1.966 

10.807 

40 

15.842 

13  978 

*3  ‘96 

^5 

30 

0) 

•  1-837. 

10.704 

4l 

14.626 

13  789 

13.028 

12-337 

11.705 

10-599 

42 

14.407 

»3-596 

12-858 

12.185 

11.570 

10.490 

j  43 

14.185 

■3-399 

12-683 

12.029 

11.431 

10378  ; 

44 

13-958 

13-199 

12.504 

1 1.870 

11.288 

10.263 

45 

13.728 

12-993 

12  322 

11.707 

1 1 . 1 42 

10.144 

46 

>3-493 

12.784 

12-135 

11.540 

10.992 

10.021  j 

£  47 

*3-254 

12.571 

n.944 

1 1.368 

to. 837 

0.895 

48 

13.012 

12-354 

11.748 

1  1. 192 

70.679 

9-765 

49 

12.764 

12.13^ 

11.548 

1  t.Ol  2 

10  515 

9.63° 

5° 

12.511 

1 1.904 

11-344 

10  827 

10.348 

9  492 

51 

12.255 

11.673 

11  »35 

10.638 

10. 1  76 

9-349 

52 

11-994 

11-437 

10.921 

10-443 

9  999 

9-291 

53 

11.729 

11195 

10. 702 

10.243 

9-8i7 

9°49 

54 

11-457, 

10.95a 

10.478 

10.039 

9-63° 

8  891 

55 

xi. 183 

10.698 

10.248 

9  829 

9  437 

8.729 

56 

10.902 

10.443 

10.014 

9  614 

9-239 

8.561 

57 

10.616 

to.i8t- 

9-773 

9-393 

9.036 

8.387 

53 

10.325 

9-913 

9-527 

9.166 

8  826 

8  208 

59 

10.029 

9.640 

9-275 

8-933 

8  611 

8023 

60 

9  727 

9.361 

9.017 

8.694 

8.389 

7.831 

61 

9-4’9 

9.076 

8  753 

8.449 

8.161 

7-633 

62 

9.107 

8.786 

8  482 

8.197 

7.926 

7.428  j 

63 

8.787 

8  488 

8  205 

7-938 

7.684 

7.216 

64 

8.462 

8.185 

7.921 

7.672 

7-435 

6.997 

65 

8  132 

7875 

7-63‘ 

7-399 

7.179 

6.770 

66 

7-794 

7-558 

7-333 

7-119 

6-915 

6-535 

67 

7-4.5° 

7-2  34 

7.027 

6  831 

6.643 

6.292 

68 

7°99 

6.902 

6.714 

6  534 

6.36a 

6.040 

69 

6  743 

6565 

6-394 

6  230 

6.073 

5-779 

7° 

6.378 

6.219 

6  065 

5.918 

5-775 

5508 

7* 

6.008 

5-865 

5.728 

5-596 

5468 

5.228 

73 

5-631 

5-505 

5  383 

5265 

5-*52 

4  937 

73 

5.246 

5136 

5- 02  9 

4.926 

4.826 

4.636 

74 

4854 

4-759 

4.666 

4-576 

4.489 

4324 

75 

4-453 

4-373 

4-293 

4.217 

4-143 

4.000  ; 

76 

4.046 

3.978 

3.912 

3-847 

3-784 

3- 364 

77 

3.632 

3  573 

3-520 

3-467 

3-4*5 

3-3*5 

78 

3.207 

3163 

3  “1 

3-076 

3  034 

2-953 

79 

2.776 

2-74* 

2.707 

2.673 

2.641 

2-578 

80 

2-334 

2.309 

2.284 

2.259 

2-®35 

2.188 

81 

1.886 

1.807 

1-850 

1.832 

1. 816 

1.783 

82 

1  429 

1.41  I 

1.406 

1-394 

1.384 

1.362  : 

»3‘ 

0.961 

0-955 

0950 

°-943 

0-937 

0.925 

84 

0.484 

0  483 

0.481 

0  479 

0476 

0.472 

0.000 

0.000 

0.000 

OOOO 

0.000 

0.000 

This  Table  is  the  fame  with  Mr.  De  Moivre’s  Table  of  the 
values  of  Angle  lives. 


TABLE  VII. 

Shewing  the  value  of  an  annuity  on  the  joint  continuance  of  two 
lives,  according  to  Mr.  De  Moivre’s  hypothefis. 


i  Age  of  thel 

youngeft.| 

45 

0 

bn 

< 

Value  at3 
per  Cent. 

t *  a 

0  V 

?  « 

»>  flu 

w  a 

U  l> 

3  u 

3  « 

r>  Q* 

Age  of  thel 
youngeft  | 

Ageoffthel 
eldeft.  I 

Value  at  3 
per  cent. 

«*•  4_i 

rj  G 

J3  <-» 
m  I" 

•>  a. 

*0 

*- 
w  c 

t  V 

3  « 

1 

10 

*5 

20 

25 

3° 

35 

40 

45 

50 

55 

60 

65 

70 

15.206 

14.878 

14-503 

14.074 

13-585 

13.025 

12.381 
11.644 
10  796 
9.822 

8  704 
9-4i7 
5936 

*3-342 

i3°93 
12.808 
12.480 
12.102 
II.665 
It. 156 
IO.564 
9.871 
9.059 
8.105 
6.980 
5.652 

11-855 

11  661 
it. 430 
11.182 
10.884 
*0-537 
10. 12& 
9.646 
9.074 
8-39* 
7-572 

6  585 

5-39* 

3° 

40 

45 

5° 

55 

60 

65 

70 

11. 502 
IO.898 
19.183 

9  338 
8-338 
7.161 
5-777 

10.  428 
9-936 

9-345 

8  634 

7-779 

6.748 

5- 5°5 

9-5*4 
9-11-2 
8.620 
8.01 8 
7.280 
6-373 
5-254 

35 

35 

40 

45 

5° 

55 

60 

65 

70 

1 1.632 
11*75 
10  622 

9-995 

9-156 

8202 

7066 

5-7*8 

10.530 

10.157 

9.702 

9-*49 

8.476 

7-658 

6.662 

5-45® 

9.600 

9.291 

8.913 

8.450 

7.879 

7.172 

6. 294 
5-203 

’  *5 

15 

20 

25 

3° 

35 

40 

45 

5° 

55 

60 

65 

70 

14-574 
*4  22 5 
13.822 

*3-359 

12.824 

1-2.207 

11.496 

10.675 

9.727 

8  632 
7-377 
5-932 

1  2.860 

*2-593 

12.281 

11.921 

11.501 

11.013 

10.440 

9  767 
8-975 
8.041 
6-934 

5  623 

11.478 

1  1.266 
*1 .022 

10  736 
10.40a 
10.008 

9-54* 

8.985 

8318 

7-515 

6-544 

5-364 

4° 

40 

45 

5° 

55 

60 

61 

70 

10.777 

10.283 

9-677 

8  936 
8.038 
6.951 
5-646 

9.826 
9.418 
8-91 1 

8  283 
7-5*0 
6-556 

5  583 

9.014 

8.671 

8.244 

7-7»o 

7-039 

6.198 

5.141 

45 

45 

5° 

55 

60 

65 

70 

9  863 

9  33i 
8.662 
7.831 
6.807 
5-556 

9.063 

8.6ig 

8.044 

7-332 

6.425 

6-300 

8.370 

7-987 

7- 5°o 

6  875 
6.080 
5.063 

20 

20 

25 

3° 

35 

4° 

45 

5° 

55 

60 

65 

70 

i3-904 

i3-53i 

13.098 

12.594 

12.008 

11-325 

10.536 

9  617 

8  549 
7.308 
5.868 

12.341 

12.051 

11.711 

11.314 

10.847 

I0.2q7 

9.648 

8.879 

7967 

6.882 

5-590 

11.067 

10.840 

10-565 

10.278 

9.870 

9.420 

8.880 

8  233 
7.448 

6  495 

5  333 

50 

50 

55 

60 

65 

70 

8. 892 
8312 
7.568 
6-623 
5-442 

8-235 

7-738 

7.091 

6.258 

5- *93 

7.660 

7.230 

6.664 

5926 

4.964 

55 

55 

60 

6.5 

70 

7.849 

7.220 

6-379 

5-29* 

7-332 

6.781 

6.036 

5-°53 

6.873 

6.386 

5  7*4 

4-  833 

25 

25 

3° 

35 

40 

45 

50 

55 

60 

65 

7° 

13.192 

12.794 

■2-333 

1 1.776 
*  1 • 1 3° 
10.374 
9.488 
8.452 

7  241 
5.826 

11.786 

11.468 

11.095 

10.655 

10.131 

9- 5°9 
8.766 
7.880 
6.826 
5-55*  , 

10.621 

10367 

10067 

9.708 

9.278 

8.761 

8.134 

7-37* 

6.440 

5-294 

60 

60 

65 

70 

6-737 

6.043 

5.081 

6-351 

5-73° 

4  858 

6.001 

5  444 
4-653 

65 

65 

70 

5-547 

4-773 

5-277 

4-57i 

5-031 

4-385 

3° 

,2-)34 

12.010 

11.182  ,  10.133 
10.838  '  9  854 

70 

70 

4-27° 

4.104 

3-952 

S 


TABLE  VIII.  Shewing  the  value  of  an  annuity  on  apy  Angle 
life,  according  to  the  probabilities  of  living  at  Northampton,  as 
given  in  Table  III.  IntereA  reckoned  at  4 per  cent. 


Age. 

Value. 

Age. 

Value. 

Age. 

Value. 

Age, 

V  aiue. 

I 

13-465 

25 

15-438 

49 

11-475 

73 

5-507 

2 

IS-633 

26 

15.312 

5° 

II.264 

74 

5.230 

3 

16.462 

27 

15-183 

5i 

11.057 

75 

4.962  ! 

4 

17.010 

28 

i5-°53 

52 

10.849 

76 

4.710 

5 

17.248 

29 

14.918 

53 

10.637 

77 

4-457 

6 

17.482 

30 

14.781 

54 

IO.421 

78 

4-197 

7 

17.611 

3i 

14-639 

55 

10.201 

79 

3-921 

8 

17.662 

32 

14.495 

56 

9-977 

80 

3-643 

9 

17.625 

33 

H-347 

57 

9-749 

81 

3-377 

10 

17-523 

3-1 

14-195 

58 

9.516 

82 

3.121 

11 

17*393 

35 

14.039 

59 

9.280 

83 

2.887 

12 

17.251 

S6 

13.880 

60 

9  039 

84 

2.708 

*3 

17.103 

37 

13.716 

61 

8-795 

85 

2-543 

14 

16.950 

38 

13-548 

62 

8-547 

86 

2-393 

*<5 

16.791 

39 

13-375 

63 

8.299 

87 

2.251 

16 

16.625 

40 

*3-*97 

64 

8.030 

88 

2.131 

*7 

16.462 

41 

13.018 

65 

7.7b1 

89 

1.967 

18 

16.309 

42 

12.838 

66 

7.488 

9° 

1.758 

»9 

16.167 

43 

12.697 

67 

7.2x0 

91 

;  J-473 

20 

16.03,3 

:  44 

12.472 

68 

6.930 

92 

1-171 

21 

15.912 

45 

12.283 

.  69 

6.046 

93 

0.827  t 

22 

15.797 

46 

12.089 

70 

6.361 

94 

o-53o 

23 

15.680 

47. 

11.889 

71 

6.075 

95 

0.240 

24 

15.560 

48 

11.685 

72 

5-790 

L 1  YE -annuities,  payable  half  yearly.  Thefeare  more  valuable  than 
life-  annuities  payable  yearly,  on  the  two  following  accounts.  Firft, 
the  annuitant  in  this  cafe  receives  one  half  of  every  payment  half 
a  year  fooner ;  and,  fecondly,  he  has  the  chance  of  receiving  one  half 
year’s  payment  more  than  if  he  had  been  paid  yearly.  Mr.  Simp- 
fon  obferves,  that  the  value  of  thefe  two  advantages  put  together 
(let  the  rate  of  intereft  and  the  number  of  lives  on  which  the  annuity 
depends  be  what  they  will)  will  always  amount  to  |  of  a  year’s  pur- 
chafe  ;  and  that  if  the  payments  are  to  be  made  quarterly,  thefe  ad¬ 
vantages  will  be  always  worth  4  of  a  year’s  purchafe.  But  Dr. 
Price,  in  an  effay  in  the  Philofophical  Tranfa&ions,  has  ftated  the 
differences  of  value  between  life-annuities  as  they  are  made  payable 
yearly,  half  yearly,  or  quarterly,  with  more  preciAon  ;  and  from 
his  inveftigations  it  appears,  that  a  Afth  of  a  year’s  purchafe  is  gene¬ 
rally  an  addition  more  than  fufficient  to  the  yearly  value  of  an  annuity, 
in  order  toobtain  it’s  value,  payable  half-yearly ;  and  three-tenths  of 
a  year’s  purchafe,  in  order  to  obtain  it’s  value,  payable  quarterly.. 

Dr.  Price  has  given  the  following  fhort  and  eafy  theorems  for 
Anding  in  all  cafes  thefe  differences  of  value : 

Let  r  be  (not  il.  with  it’s  intereft,  but  merely)  the  intereft  of  1 1. 
for  a  year;  n  the  complement  of  a  given  life ;  y,  h,  q,  the  values 
refpe&ively  of  an  annuity  certain  for  n  years,  payable  yearly,  half- 
yearly,  or  quarterly  ;  P  the  perpetuity  ;  Y  the  prefent  value  of  an 
annuity  on  a  life,  whofe  complement  is  a,  pavable  vcarly  ;  H  the 
value  of  the  fame  annuity  payable  half-yearly  •  and  L  the  value  of 
the  fame  annuity  quarterly. 

Then,  Y=P— l±Cxy 

rn 

l+- 


H — P 

2 

Ve  h 

nr 

1 

+  r 

Q=P— 

— X? 

n  r 

Example.  Let  the  life  fuppofed  be  of  the  age  of  36.  The  com¬ 
plement  offuch  a  life  is  (by  what  has  been  already  faid)  50,  accord¬ 
ing  to  Mr.  De  Moivre  s  hypothefis  ;  and  alfo  nearly,  according  to 
Tables  II.  and  III.  in  the  preceding  colle&ion ;  therefore,  n 
will  be- 50.  Let  the  rate  of  intereft  be  4  per  cent,  or  r —  r> 

P  —  25>  Y 21.482  (fee  Table  III.  Annuities)  hz=z  21.549 
(by  the  theorems  given  under  annuities)  q  —  21.C82,  by  the  fame 
theorems.  Therefore, 

y=23~5^X2,'482='3'829 


Q_ — 25 — — — x  21.582  =  14.101 
5  0X0.04^ 

Life -annuities fecured by  land,  differ  from  other  life-annuities  only 
in  the  Angle  circumftance,  that  the  annuitant,  w-henever  he  dies,, 
is  intitled  to  a  payment  for  the  time  which  has  lapfed  between  the 
payment  laft  due,  and  the  moment  of  his  death  ;  whereas  other  an¬ 
nuities  fuppofe  nothing  due  for  this  time.  In  order  to  obtain  the 

value  of  fuch  an  annuity,  ~  muft  be  added  to  the  expreflion  in 

the  ftrft  theorem,  if  it  is  payable  yearly ;  ^  muft  be  added  to  the 
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expreflion  in  thefecond  theorem,  if  it  is  payable  half-yearly  ;  and 

q 

g^muft  be  added  to  the  expreflion  in  the  third  theorem,  if  the  an- 

nujty  is  payable  quarterly.  See  Dr.  Price’s  Effay,  before  quoted. 
The  value  therefore,  in  the  laft  example  of  an  annuity,  payable 

yearly 
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yearly  on  a  life  aged  36,  being  13.829  ;  it’s  value,  if  fecured  by 
land,  or  to  be  enjoyed  to  the  laft  moment  of  life,  will  be  13.829-f 

—-^-  =  14.043;  if  fecured  by  land,  and  payable  half  yearly,  it’s 

value  will  be  1 4.01  o-f2 1-549 — 14.1171  fecured  by  land,  and 
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payable  quarterly,  it’s  value  will  be  14.101  =14.155. 

Life -eftates,  in  our  law,  are  either  for  the  life  of  the  owner,  or 
for  that  of  another  or  others. 

LIFTING  pieces,  in  a  clock,  are  thofe  pieces  which  lift  up  and 
unlock  the  detents  in  the  clock  part. 

LIFTS,  in  the  fea-language,  certain  ropes  which  reach  from  the 
malt-heads  to  the  yard  arms  of  a  fhip,  to  keep  the  fail-yards  parallel 
to  the  deck,  or,  as  feamen  term  it,fquare  by  the  lifts ,  i.  e.  parallel  to 
the  horizon,  when  the  flrip  is  upright,  or  at  right  angles  with  the  matt. 

The  lifts  are  alfo  employed  to  top  the  yards,  i.  e.  to  lift  one  yard¬ 
arm  higher  than  the  other,  by  drawing  in  one  lift,  and  flackening 
the  other. 

LIGAMENT,  in  anatomy,  a  ftrong  compadl  fubltance,  ferving 
to  join  two  bones  together. 

A  ligament  is  more  flexible  than  a  cartilage,  not  ealily  ruptured  or 
torn,  and  does  not  yield,  at  lealt  very  little,  when  pulled. 

Some  ligaments  are  detigned  to  ftrengthen  the  joints,  and  to  fe- 
cure  the  bones,  in  their  feveral  motions,  from  parting  from  each 
other,  as  happens  in  luxations  ;  other  ligaments  ferve  to  connedt  car¬ 
tilages  with  bones  ;  and  fome  there  are  which  ftrengthen  other  parts, 
befides  thefe  bones  and  cartilages  ;  of  this  laft  kind  are  the  annular 
ligaments,  fo  called,  notfo  much  from  their  figure,  as  from  their  ufe, 
ferving,  like  a  ring,  to  bridle  the  tendons  of  many  mufcles.  Some 
ligaments  again  are  fixed  to  one  or  more  bones,  with  different  degrees 
of  tenfion,  and  ferve  on  each  fide  for  the  infertion  of  mufcles.  To 
thefe  may  be  added  the  ligaments  commonly  termed  aponeurofes ; 
fuch  as  thofe  of  the  temples,  fcapula,  os  humeri,  ulna,  palm  of  the 
hand,  thigh,  leg,  and  foie  of  the  foot.  Other  differences  of  ligaments 
may  be  deduced  from  their  confidence,  folidity,  fituation,  and  figure; 
fome  are  almoft  cartilaginous,  and  others  have  a  particular  elafticity, 
by  which  they  are  capable  of  being  drawn  out  by  a  fufficient  force, 
and  of  contradling  again  when  left  to  themfelves. 

LIGATURE,  in  furgery,  is  a  chord,  band,  or  firing ;  or  the 
binding  any  part  of  the  body  with  a  chord,  band,  fillet,  &c.  whether 
of  leather,  linen,  &c.  See  Plate  130.  Ligatures  are  ufed  to  extend 
and  replace  bones  that  are  broken  or  diflocated  ;  to  tie  the  patients 
down  in  lithotomy  and  amputations ;  to  tie  upon  the  veins  in  phle¬ 
botomy,  or  the  arteries  in  amputations,  or  in  large  wounds  ;  to  fe- 
cure  the  fplints  that  are  applied  to  fradtures  ;  to  tie  up  the  pre¬ 
cedes  of  the  peritonaeum,  with  the  fpermatic  veffels  in  caftration  ; 
and  laftly,  in  taking  off  warts  or  other  excrefcences  by  ligature.  For 
the  manner  of  ufingthem,  fee  the  articles  Lithotomy,  Phlebo¬ 
tomy,  Fracture,  &c. 

Ligature,  among  printers,  are  types  confiding  of  two  letters  or 
characters,  joined  together ;  as  61,  &,ff,  ft,  ft •  The  old  editions  of 
Greek  authors  are  extremely  full  of  ligatures;  the  ligatures  of 
Stephens  are  by  much  the  mod  beautiful.  Some  editions  have 
lately  been  printed  without  any  ligatures  at  all ;  and  there  was  a  de- 
fign  to  cafhier  them  quite  out  of  printing.  Had  this  fucceeded,  the 
fineft  ancient  editions  would,  in  time,  have  grown  ufelefs  ;  and  the 
reading  of  old  manuferipts  would  have  been  rendered  almoft  imprac¬ 
ticable  to  the  learned  themfelves. 

LIGEANCE,  in  law,  is  the  true  and  faithful  obedience  of  a 
fubjedl  to  his  fovereign ;  and  is  alfo  applied  to  the  dominion  or  ter¬ 
ritory  of  the  liege  lord. 

LIGHT,  lux,  in  philofophy,  certain  inconceivable  fmall  particles 
of  matter  of  different  magnitudes,  which  are  emitted  or  reflected 
from  every  point  in  the  furface  of  a  luminous  body  in  right  lines,  and 
in  all  directions,  with  an  unparalleled  velocity,  and  whofe  power  and 
intenfity  decreafe  as  the  fquares  of  the  diftances  increafe. 

The  Greeks,  and,  after  them,  all  the  barbarous  nations  who 
learned  of  them  to  reafon  and  to  err,  have  faid  from  age  to  age, 
through  a  long  feries  of  time,  “  Light  is  an  accident,  which  acci¬ 
dent  is  the  aft  of  tranfparent  as  tranfparent ;  colours  are  what  move 
tranfparent  bodies.  Luminous  and  coloured  bodies  have  qualities 
like  thofe  they  excite  in  us,  according  to  the  maxim,  that  nothing 
can  give  what  it  has  not.  In  fine,  light  and  colours  are  a  mixture 
of  the  hot,  cold,  dry,  and  humid  ;  for  the  humid,  dry,  cold,  and  hot, 
being  the  principles  of  all  things,  colours  muff  neceffarily  be  com- 
pofed  of  them.”  See  the  article  Colour. 

This  is  the  abfurd  jargon  which  the  profeffors  of  ignorance,  paid 
by  the  public,  have  made  human  credulity  revere  fo  many  ages ; 
which  manner  of  reafoning  prevailed  almoft  in  all  things  down 
to  the  time  of  Galileo  and  Defcartes.  Even  long  after  them,  the 
fame  tralh,  the  difgrace  of  human  underftanding,  fubfifted  in  many 
fchools. 

All  the  pretended  philofophers  therefore  having  gueffedof  nature 
at  a  venture,  through  the  veil  under  which  fhe  lay  concealed,  Def¬ 
cartes  at  length  came,  and  difeovered  a  corner  of  this  great  veil. 
He  faid,  *«  Light  is  a  fine  and  fubtile  matter,  diffufed  univerfally, 
that  ftrikes  our  eyes.  Colours  are  fenfations  excited  in  us  by  God, 
according  to  the  motions  which  tranfmit  that  matter  to  our  organs.” 
Thps  far  Defcartes  was  in  the  right,  and  ought  either  to  have  flop¬ 
ped  there,  or,  in  advancing,  to  have  taken  experiment  for  his  guide. 
But  he  was  poffeffed  with  the  defire  of  eftablifhing  a  fyftem.  That 
paflion  had  the  fame  effedl  on  this  great  man,  as  paflions  have  on  all 
men  ;  they  hurry  them  beyond  their  principles. 

According  to  Defcartes,  the  light  does  not  proceed  to  our  eyes 
from  the  fun,  but  is  a  globulous  matter  diffufed  univerfally,  which 
the  fun  impels,  and  which  preffes  upon  our  eyes  as  a  ftaff  puftied  at 
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one  end  preffes  the  fame  inftant  at  the  other.  This  appeared  plau- 
fible,  but  is  not  therefore  the  lefs  falfe.  Defcartes,  however,  wasfo 
fully  convinced  of  this  principle,  that  in  his  feventeenth  letter  of  the 
third  volume,  he  pofitively  fays,  and  repeats  it,  “  I  confefs  that  I 
know  nothing  of  philofophy,  if  the  light  of  the  fun  is  not  t  anf- 
mitted  to  our  eyes  in  an  inftant.”  And  indeed  we  mult  own,  that, 
as  great  a  genius  as  he  was,  he  knew  very  little  of  true  philofophy, 
and  wanted  the  experiments  of  the  fucceeding  age.  That  age  is  as 
much  fuperiorto  Defcartes,  as  Defcartes  w'as  to  antiquity. 

If  light  were  always  diffufed,  and  always  exiiling  in  the  air,  we 
fhould  fee  as  clearly  in  the  night  as  we  do  in  the  day  ;  becaufe  the 
fun  below  the  horizon  would  continually  impel  the  globules  on  all 
fides,  and  the  impreffion  equally  affedlour  eyes. 

That  light  is  a  material  fubftance,  and  what  we  properly  call  body, 
is  not  to  be  doubted  ;  becaufe  we  find  itfomething  that  has  motion, 
or  is  propagated  in  time;  fomething  that  adls  upon  our  bodies, 
and  produces  great  alterations  and  changes  in  their  natures  and  forms. 
It  is  fomething  that  bodies  adt  upon,  by  refledling,  infledling,  and 
refra&ing  it  on  their  furfaces,  and  in  their  pores:  and  it  would  ap¬ 
pear  to  have  weight,  and  all  other  fenfible  qualities  of  common 
matter,  were  it  not  that  the  fmallnefs  of  it’s  quantity  renders  them 
intirely  imperceptible  to  us.  Nor  are  we  to  confider  light  only  as  a 
body,  but  as  the  mod  adlive  principle,  or  mod  general  agent  in  na¬ 
ture  ;  and  it  is,  perhaps,  the  true  primum  mobile,  or  the  lpring 
of  motion  and  adtion  in  all  other  bodies.  Were  the  particles  of  light 
to  be  annihilated,  we  fhould  fee  no  marks  or  footfteps  of  fire  or 
heat  remaining,  and  therefore  no  power  of  motion  in  bodies ;  but 
all  things  would  put  on  the  appearance  of  lifelefs  inert  matter,  rigid 
and  inflexible,  as  it  would  be  abfolutely  cold  and  dark. 

It  mull  be  acknowledged,  that  many  difficulties  and  objections 
have  been  urged  againft  the  materiality  of  light,  or  the  hypothelis 
of  light’s  confiding  of  fmall  particles  emitted  from  luminous  bodies  ; 
and  that  many  eminent  philofophers,  both  foreigners  and  Englilli, 
have  recurred  to  the  opinion,  that  light  confifts  of  vibrations  propa¬ 
gated  from  the  luminous  body,  through  a  fubtile  xtheria!  medium. 

The  ingenious  Dr.  Franklin  expreffes  his  diffatisfadlion  with  the 
dodlrine  that  fuppofes  particles  of  matter  called  light,  continually 
driven  off  from  the  fun’s  furface,  with  a  fvviftnels  fo  prodigious, 
“  Mull  not  (fays  he)  the  fmalleft  portion  conceivable  have,  with 
fuch  a  motion,  a  force  exceeding  that  of  a  24  pounder  dif- 
charged  from  a  cannon  ?  Mult  not  the  fun  diminilh  exceedingly  by 
fuch  a  wafte  of  matter;  and  the  planets,  inftead  of  drawing  nearer 
to  him,  as  fome  have  feared,  recede  to  greater  diftances  through  the 
leffened  attradlion  ?  Yet  thefe  particles,  with  this  amazing  motion, 
will  not  drive  before  them,  or  remove  the  lead  and  lighted  dull 
they  meet  with;  and  the  fun  appears  to  continue  of  the  ancient 
dimenfions,  and  his  attendants  move  in  their  ancient  orbits.” 
Accordingly  he  conjectures,  that  all  the  phaenomena  of  light  may 
be  more  conveniently  folved,  by  fuppofing  univerfa)  fpace  filled  with 
a  fubtile  elaftic  fluid,  which,  when  at  reft,  is  not  vifible,  but  whofe 
vibrations  affedl  that  fine  fenfe  in  the  eye,  as  thofe  of  air  do  the 
groffer  organs  of  the  ear;  and  that  different  degrees  of  the  vibrations 
of  this  medium  may  occafion  the  appearances  of  different  colours. 
The  elaftic  fluid,  he  fays,  is  always  the  fame,  and  yet  weaker  and 
ftronger  fparks  differ  in  apparent  colour,  fome  white,  blue,  purple, 
red  :  the  ftrongeft  white  ;  the  weak  ones,  red. 

Some  writers  have  attempted  to  prove  the  materiality  of  light , 
by  determining  the  momentum  of  their  component  particles,  or  by 
(hewing  that  they  had  a  force,  fo  as,  by  their  impulfe,  to  give  mo¬ 
tion  to  light  bodies.  M.  Homberg  imagined,  that  he  could  not  only 
difperfe  pieces  of  amianthus,  and  other  light  fubftances,  by  the  im  ¬ 
pulfe  of  the  folar  rays,  but  alfo  that  by  throwing  them  upon  the  end 
of  a  kind  of  lever,  connedled  with  the  fpring  of  a  watch,  he  could 
make  it  move  fenfibly  quicker;  whence,  and  from  other  experi¬ 
ments,  was  inferred  the  weight  of  the  particles  of  light.  But  M.  Du 
Fay,  and  M.  Mairan,  made  other  experiments  ot  a  more  accurate 
kind,  which  exhibited  no  fuch  effbas  as  M.  Homberg  imagined. 

Dr.  Prieftley  informs  us,  that  Mr.  Michell  endeavoured  to  afeer- 
tain  the  momentum  of  light  with  dill  greater  accuracy,  and  that  his 
endeavours  were  not  altogether  unfuccefsful.  Having  found,  that 
the  inftrument  which  he  ufed,  acquired,  from  the  impuile  ol  the 
rays  ol  light,  a  velocity  of  one  inch  in  a  fecond,  he  inferred,  that 
the  quantity  of  matter  contained  in  the  rays  falling  upon  the  in¬ 
ftrument  at  that  time,  amounted  to  no  more  than  one  twelve  hun¬ 
dred  millionth  part  of  a  grain.  In  the  experiment,  the  light  was 
collected  from  a  furface  of  about  three  fquare  feet ;  and  as  this  fur¬ 
face  refle&ed  only  about  half  what  falls  upon  it,  the  quantity  ol 
matter  contained  in  the  rays  of  the  fun,  incident  upon  a  iquare  foot 
and  half  of  furface,  in  one  fecond  of  time,  ought  to  be  no  more  than 
the  twelve  hundred  millionth  part  of  a  grain,  or  upon  one  fquare 
foot  only,  the  eighteen  hundred  millionth  part  of  a  grain.  But  the 
denfity  of  the  rays  of  light  at  the  furface  of  the  fun  is  greater  than 
at  the  earth,  in  the  proportion  of  45000  to  1 ;  there  ought,  there¬ 
fore,  to  iffue  from  one  fquare  foot  of  the  fun’s  furface  in  one  econd 
of  time,  in  order  to  fupply  the  wafte  by  light,  one  forty  thoulandth 
part  of  a  grain  of  matter;  that  is,  a  little  more  than  two  grams  a 
day,  or  about  four  millions  feven  hundred  and  fifty-two  choufand 
grains,  which  is  about  fix  hundred  and  leventypounds,  avoirdupois, 
in  fix  thoufand  years;  a  quantity  which  would  have  (hoitened  the 
fun’s  femidiameter  no  more  than  about  ten  feet,  it  it  was  formed  o. 

matter  of  denfity  of  the  water  only. 

The  divine  wifdomand  providence  appear,  perhaps,  m  nothing  fo 
remarkably  as  in  the  extreme  fubtiltyol  the  particles  ot  light  =  with¬ 
out  this  qualification  it  could  not  have  pervaded  the  pores  of  bodies, 
and  fo  we  could  have  had  none  of  thole  which  we  call  maphonous 
or  tranfparent  fubftances,  and  every  thing  but  the  furface  ot  a  body 
would  have  been  concealed  from  the  fight  ot  mankind.  Again,  the 
velocity  of  a  body  is  always  as  the  quantity  of  matteunverlely ,  and 
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therefore  thefmaller  the  body,  thegreater  the  velocity  it  is  fufceptihle 
of  from  the  fame  force ;  whence  it  comes  to  pafs  that  light  is  thus 
qualified  to  be  tranfmittcd  through  the  immenfe  diftances  in  a  fmall 
and  infenfible  part  of  time  ;  which  thing  was  quite  neceflary,  ac¬ 
cording  to  the  prefent  frame  and  (fate  of  nature. 

But,  lalfly,  it  was  abfolutely  neceflary  that  the  particles  of  light 
fhould  be  fo  exceeding  fmall ,  that,  when  compounded  with  it’s  velo¬ 
city,  it  fhould  produce  no  fenfible  force,  as  it  otherwife  mull  have 
done,  and  which,  therefore,  could  nofhave  been  borne  by  the  tender 
and  delicate  texture  of  the  feveral  parts  of  vegetable  and  animal  bo¬ 
dies.  To  give  an  example.  The  velocity  of  a  particle  of  light  is 
found  to  be  at  the  rate  of  897600000  feet  per  fecond  :  fuppofe  it’s 
matter  to  be  but  one  millionth  part  of  a  grain,  then  it’s  force  to 
ftrike  agjiinft  an  obied  would  be  as  897>6  feet  per 

fecond  for  one  grain ;  or  it  would  ftrike  with  the  fame  force  that  one 
grain  weight  would  do  falling  from  half  the  height,  viz,,  through 
448,8  feet  ;  which  we  fhould  find  to  be  very  great,  were  the  experi¬ 
ment  to  be  made  on  the  fenfible  coats  of  the  eye. 

Since  the  weight  of  bodies  is  proportional  to  the  quantity  of 
matter,  it  follows,  that,  where  the  latter  is  diminifhed  indefinitely,* 
the  former  will  be  fo  too  ;  therefore  the  weight  of  light  mult  be 
infenfible  to  ever  fo  great  a  quantity  of  it.  Dr.  Boerhaave  caufed 
a  globe  of  iron,  twelve  inches  in  diameter,  to  be  heated  red  hot, 
andfufpended  at  the  end  of  a  very  exad  balance,  and  counterpoifed 
by  weights  at  the  other  end  very  nicely,  and  thus  let  it  hang  till  all 
the  particles  of  heat  or  light  were  efcaped,  when  he  found  the  cqui- 
libre  of  the  balance  no  ways  altered  ;  which  plainly  proves  the  above 
thefis.  See  the  article  Fire. 

That  the  particles  of  light  have  not  only  magnitude,  but  that  in 
different  degrees  alfo,  is  another,  and  perhaps  the  moft  fubtle  difeo- 
very  of  the  Newtonian  philofophyi  The  comparative  terms  of 
greater  and  lefier  are  now  as  applicable  to  the  particles  of  light,  as  to 
any  other  bodies.  This  is  abfolutely  proved  by  the  different  refran- 
gibility  they  are  found  to  have  in  paffing  through  a  prifmatic  figure 
of  glals  or  water  ;  for  the  power  of  the  prifm  detains  the  ilfuing 
particle,  and  draws  it  a  little  towards  the  furface  ;  and,  fince  this 
power  is  the  fame,  it  would  have  the  fame  effect  on  all  the  particles 
of  light,  if  they  were  all  of  an  equal  magnitude,  becaufe  they  have 
all  an  equal  velocity.  But  fince  this  effed  is  different  among  the 
particles,  fome  being  detained  and  drawn  afideto  a  greater  diftance 
than  others,  it  follows,  they  muft  be  lefs  in  magnitude,  to  become 
more  fubjed  to  the  influence  of  the  attrading  furface  :  in  like  man¬ 
ner  as  the  eledric  effluvia  will  ad  upon  and  agitate  very  fmall  and 
light  bodies,  much  fooner  and  more  eafily  than  they  can  movethofe 
which  are  larger.  But  of  this  more  when  we  come  to  fpeak  of  the 
manner  in  which  this  power  ads  in  refracting  the  rays  of  light.  See 
Refraction. 

If  light  were  not  refle&ed  from  every  point  in  the  furface  of  a 
body  in  all  directions  every  way,  there  might  be  afflgned  a  point  of 
fpace  where  a  ray  of  light,  from  fuch  a  point  in  the  furface,  does 
not  come  ;  and  there  the  faid  point  of  the  furface  could  not  be  vi- 
fible :  but  becaufe  the  eye  can  find  no  point  of  fpace  in  all  the  vifible 
hemifphere  refpeCling  that  point,  but  where  it  is  vifible ;  therefore 
a  ray  of  light  is  refleded  from  that  point  to  every  part  of  fpace,  from 
whence  a  right  line  to  that  point  can  be  drawn. 

That  the  rays  of  light  proceed  in  a  right-lined  direClion,  is  evi¬ 
dent  from  hence,  that  whatever  the  figure  of  the  body  be,  if  it  be 
held  perpendicular  to  the  rays  of  light,  it  will  always  caft  a  fhadow 
of  the  fame  figure  againft  a  parallel  plane.  Thus  a  circle  will 
produce  a  circular  fhadow,  a  triangle  a  triangular  one,  and  fo  on. 
Which  plainly  fhews,  that  the  rays  of  light  pafs  by  the  extremities 
of  thefe  bodies  in  right-lined  directions,  excepting  thofe  only  which 
pafs  contiguous  to  the  edges  of  the  body  ;  for  they  will  be  a  little 
infleCled,  which  will  caufe  the  extremity  of  the  fhadow  to  be  not  fo 
diitinCl  and  well  defined  as  it  otherwife  would  be  ;  of  which  we 
fhall  take  farther  notice  hereafter. 

As  all  the  other  affedions  of  light,  fo  that  of  it’s  velocity  was  ut¬ 
terly  unknown  to  all  the  ancients,  and  moft  of  the  modern  philofo- 
phers,  who,  before  the  time  of  Mr.  Romer,  were  of  opinion  that 
the  motion  of  light  was  inflantaneous,  or  that  it  was  propagated 
through  immenle  fpaces  in  an  inftant.  But  Mr.  Romer,  and  other 
philofophers,  about  this  time,  making  frequent  obfervations  on  the 
eclipfes  of  Jupiter’s  moons,  found  that  the  time  of  thefe  eclipfes 
did  not  correfpond  to  the  calculations  founded  upon  the  aftronomical 
tables ;  where  the  times  are  all  calculated  for  the  diftance  of  the 
center  of  the  fun,  and  confequently  where  the  eye  of  the  fpedator 
muft  be  fuppofed  to  be  in  viewing  the  faid  eclipfes",  occultations,  &c. 
of  Jupiter’s  moons. 

Light  from  diamonds  and  other  bodies.  Among  luminous  bodies 
the  DIAMOND  is  to  be  reckoned,  as  fome  diamonds  are  known  to 
ftiine  in  the  dark.  But  on  account  of  the  feeblenefs  of  their  fplendor, 
it  is  neceflary  for  the  perfon,  who  is  to  obferve  them,  previoufly  to 
flay  in  the  dark  at  leaft  a  quarter  of  an  hour ;  that  the  pupil  of  the 
eye  may  be  dilated  and  enlarged,  and  fo  rendered  capable  of  receiving 
a  larger  quantity  of  the  rays  of  light.  M.  du  Fay  has  alfo  obferved, 
that  the  eyes  ought  to  be  fhut  for  this  time,  or  at  leaft  one  of  them  • 
and  that,  in  that  cafe,  the  light  of  the  diamond  is  afterwards  only 
feen  by  that  eye,  which  has  been  lhut.  Before  the  diamond  is 
brought  into  the  dark  room,  it  muft  be  expofed  to  the  fun-fhine,  or 
at  leaft  to  the  open  day -light,  to  imbibe  a  fufficicnt  quantity  of  rays  ; 
and  this  is  done  in  one  minute,  or  even  lefs  ;  eight  or  ten  feconds 
having  been  found  tofurnilh  as  much  light  as  a  ftone  is  capable  of 
receiving;  and  when  brought  into  the  dark,  it’s  light  continues 
about  twelve  or  thirteen  minutes,  weakening  all  the  while  by  infen¬ 
fible  degrees.  It  is  very  remarkable,  that  in  bodies  fo  extremely 
fimilar  to  each  other  as  diamonds  are,  fome  fhould  have  this  pro¬ 
perty  of  imbibing  the  fun’s  rays,  and  fhining  in  the  dark,  and  that 
others  fhould  not;  yetfo  it  is  found  to  be  by  experiment,  and  the 
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moft  nearly  refembling  ftones  fhall  be  found  one  to  have  this  pro¬ 
perty,  and  another  to  be  deftitute  of  it ;  while  many  of  the  moft  dif- 
limilar  have  this  property  in  common. 

Light,  infea-language,  is  ufed  in  contradiftindion  to  laden.  A 
fhip  is  accordingly  called  light,  either  when  fhe  has  no  cargo,  or  when 
fhe  is  not  fufficiently  ballafted. 

Light,  in  the  manege.  A  horfe  is  faid  to  be  light,  in  French 
uncheval  leger,  that  is  a  fwift,  nimble  runner.  We  likewife  call  a 
horfe  light  that  is  well  made,  though  he  is  neither  fwift  nor  a£live  : 
for  in  this  laft  expreftion  we  confider  only  the  fhapeand  make  of  a 
horfe,  without  regard  to  his  qualities. 

Light  upon  the  hand ;  a  horfe  is  faid  to  be  fuch,  that  has  a  good 
tradable  mouth,  and  does  not  reft  too  heavy  upon  the  bit. 

A  coach-horfe  is  faid  to  be  light,  when  he  ilirs  nimbly,  and  dreads 
the  whip  ;  or  when  he  has  a  light  trot. 

Light -bellied,  in  the  manege.  A  horfe  is  thus  called  that  com¬ 
monly  has  flat,  narrow,  contraded  iides,  which  makes  the  flank 
turn  up  like  that  of  a  greyhound. 

Lights,  Jlopping,  of  a  houfe,  is  a  nuifance  ;  but  flopping  a  prof- 
ped  is  not,  being  only  matter  of  delight,  not  of  neceflity.  If  a 
man  has  a  vacant  piece  of  ground,  and  builds  thereupon  a  houfe, 
with  good  lights,  which  he  l'ells  or  lets  to  another  ;  and  afterwards 
builds  upon  ground  contiguous,  or  lets  the  fame  to  another  perfon, 
who  builds  thereupon,  to  the  nuifance  of  the  lights  of  the  firft 
houfe ;  the  leffee  of  the  houfe  may  have  an  adion  of  the  cafe  againft 
fuch  builder,  &c.  And  though  formerly  they  were  to  be  lights  of 
an  ancient  mefluage,  that  is  now  altered. 

Lights,  in  painting.  See  the  Syftem  on  Drawing,  p.  736. 

Light -horfe,  an  ancient  term  in  our  Englifh  cuftoms,  fignitying 
an  ordinary  cavalier,  or  horfeman  lightly  armed,  and  fo  as  to  enter 
I  a  corps  or  regiment ;  inoppofition  to  men  at  arms,  who  were  hea¬ 
vily  accoutred,  and  armed  at  all  points.  See  Light- Horse. 

LiGHT-houfe,  alfo  called  Pharos  or  Pharf.s,  is  ereded  upon  a 
cape  or  promontory  on  the  fea-coaft,  or  upon  fome  rock  in  the  fea, 
and  having  a  great  fire,  or  light  formed  by  candles,  upon  it’s  top,  in 
the  night  time,  which  is  conftantly  attended  by  fome  careful  perfon, 
fo  as  to  be  feen  at  a  great  diftance  from  the  land.  It  is  ufed  to  di- 
red  the  (hipping  on  the  coaft,  that  might  otherwife  run  afhore,  or 
fleer  an  improper  courfe  when  the  darknefs  of  the  night,  and  the  un¬ 
certainty  of  currents,  &c.  might  render  their  fituation,  with  regard 
to  the  fhore,  extremely  doubtful.  Lamp-lights  are,  on  many  ac¬ 
counts,  preferable  to  coal-fires  or  candles;  and  the  effed  of  thefe 
may  be  increafed  by  placing  them  either  behind  glafs-hemifpheres, 
or  before  properly  difpofed  glafs  or  metal  refledors. 

Light -room,  is  a  fmall  apartment  inclofed  with  glafs  windows, 
near  the  magazine  of  a  (hip  of  war.  It  is  ufed  to  contain  the  lights 
by  which  the  gunner  and  his  afliftants  are  enabled  to  fill  the  car¬ 
tridges  with  powder,  to  be  ready  for  adion. 

LIGH  TEN,  in  the  manege.  To  lighten  a  horfe,  or  make  him 
light  in  the  fore-hand,  is  to  make  him  freer  and  lighter  in  the  ^fore- 
hand  than  behind.  If  you  would  have  your  horfe  light,  you  ought 
to  keep  him  always  difpofed  to  a  gallop,  when  you  put  him  to  a 
trot ;  and  after  galloping  for  fome  time,  you  fhould  put  him  back 
to  the  trot  again. 

LIGHTER,  a  large  open  veflel,  generally  managed  with  oars  ; 
common  on  the  river  Thames  ;  where  it  is  ufed  for  the  carriage  of 
timber,  coals,  ballad,  and  any  goods  to  or  from  a  fhip,  when  fhe 
is  to  be  laden  or  delivered.  There  are  alfo  fome  lighters  furnifhed 
with  a  deck  throughout,  in  order  to  contain  thofe  merchandizes, 
which  would  be  damaged  in  rainy  weather  :  thefe  are  ufually  called 
clo  fe- lighters. 

LIGHTNING,  in  phyfiology,  is  a  large,  bright  flame,  dart¬ 
ing  fwiftly  through  the  air,  and  extending  every  way  to  a  confi- 
derable  diftance,  of  momentary  duration,  commonly  attended  with 

THUNDER. 

Lightning  is  univerfally  allowed  to  be  an  eledrical  phenomenon. 
But  the  method  of  verifying  this  hypothefis  was  firft  propofed  by  Dr. 
Franklin,  who,  towards  theclofe  of  the  year  1749,  conceived  the 
pradicability  of  drawing  lightning  from  the  clouds :  having  found, 
by  previous  experiments, that  the  eledric  fluid  is  attraded  by  points, 
he  apprehended,  that  lightning  might  likewife  poflefs  the  fame  pro¬ 
perty  ;  though  the  effeds  of  the  latter  muft,  in  an  aftonifhing  de¬ 
gree,  furpafs  thofe  of  the  former.  The  other  circumftances  of  re- 
femblance  between  lightning  and  cledricity,  remarked  by  this  inge¬ 
nious  pHilofopher,  andabundantly  confirmed  by  later  difeoveries,  are 
the  following  :  flafhes  of  lightning,  he  obferved,  are  generally  feen 
crooked  and  waving  in  the  air,  and  the  eledric  fpark  drawn  from 
anirtegular  body  at^fome  diftances  ;  and  when  it  is  drawn  by  an  irre¬ 
gular  body  or  through  a  fpace  in  which  the  beft  condudors  are  dif¬ 
pofed  in  an  irregular  manner*  always  exhibits  the  fame  appearance. 

Lightning  not  only  gives  polarity  to  the  magnetic  needle,  but  to 
all  bodies,  that  have  any  thing  of  iron  in  them,  as  brick,  &c.  and  by 
obferving  which  way^he  polesiof  thefe  bodies  lie,  it  may  be  known, 
with  the  utmofLeertainty,  in  what  diredion  theftroke  pafled.  Dr. 
Franklin  contrived  to  bring  lightning  from  the  heavens,  by  means  of 
an  eledricEite,  which  he  raifed,  when  a  ftorm  of  thunder  was  per¬ 
ceived  t^  be  coming  on;  and  with  the  eledricity  thus  obtained,  he 
charged  phials,  kindled  fpirits,  and  performed  all  other  eledrical 
experiments,  which  are  ufually  exhibited  by  an  excited  globe  or  tube. 
This  happened  in  June,  1752,  a  month  after  the  eledricians  in 
France,  of  whom  the  moftadive  wereMeflrs.  Dalibard  and  Delor, 
followed  by  Mr.  Mazeas  and  M.  Monnier,  purfuingfthe  method 
which  he  had  propofed,  had  verified  the  fame  theory  ;  but  without 
any  knowledge  of  what  they  had  done.  In  April  and  June  1753,  he 
difeovered  that  the  air  was  fometimes eledri fied  pofiti  vely, and  lome- 
times  negatively  ;  and  found  that  the  clouds  would  change  from  po¬ 
fiti  ve  to  negative  eledricity,  feveral  times  in  the  courfe  of  one  thun- 
der-guft.  He  foon  perceived  that  this  important  difeovery  was 
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capable  of  being  applied  fo  pradlical  ufe,  and  propofed  a  method, 
which  he  foon  accompliflied,  of  fecuring  buildings  from  being  da¬ 
maged  by  lightning ,  by  means  of  conductors.  The  Englifh  phi- 
lofophers  had  not  been  lefs  attentive  to  thisfubjedl  than  their  neigh¬ 
bours  on  the  continent ;  but  for  want  of  proper  opportunities  for 
trying  the  neceffary  experiments,  and  from  fome  incidental  circum- 
ftances  that  were  unfavourable,  they  had  failed  of  fuccefs.  How¬ 
ever,  in  July,  1752,  Mr.  Canton  fucceeded ;  and  in  the  following 
month,  Mr.  Wilfon  and  Dr.  Bevis  obferved  nearly  the  fame  appear¬ 
ances  which  Mr.  Canton  had  obferved  before.  Mr.  Canton  alfo  fooa 
after  obferved,  in  a  number  of  experiments,  that  fome  clouds  were 
in  a  pofuive  and  fome  in  a  negative  ftate  of  ele&ricity  ;  and  that  the 
ele£lricity  of  his  condu&or  would  fometimes  change  from  one  (late 
to  the  other,  five  or  fix  times  in  lefs  than  half  an  hour.  This  va¬ 
riable  ftate  of  thunder  clouds  was  difeovered  by  S.  Beccaria,  before 
he  heard  of  it’s  having  been  obferved  by  Dr.  Franklin  or  any  other 
perfon  :  and  he  has  given  a  very  exact  and  circumftantial  account 
of  the  external  appearances  of  thefe  clouds.  Dr.  Franklin  advifes 
perfonswho  are  npprehenfive  of  danger  from  lightning ,  to  fit  in  the 
middle  of  a  room,  provided  it  be  not  under  a  metal  hiltrefufpended 
hv  a  chain  ;  fitting  on  one  chair,  and  laying  their  feet  on  another. 
It  is  (till  fafer,  he  fays,  to  bring  two  of  three  mattraffes,  or  beds 
into  the  middle  of  the  room,  and  folding  them  double,  to  place  the 
chairs  upon  them,  for  as  they  are  not  fo  good  conductors  a *■'  the  walls, 
the  lightning  will  not  choofe  to  paL  thro’  them  :  but  the  fafeft  place 
of  all  is  in  a  hammock  hung  with  filken  cords,  at  an  equal  diftance 
from  all  the  fide*  of  a  room.  Dr.  Prieftley  obferves,  that  the  place 
of  moil  abfolute  fafety  mull  be  the  cellar,  and  efpecially  the  middle 
of  it;  for  when  a  perfon  is  lower  than  the  furface  of  the  earth,  the 
lightning muft  ftrike  it  before  it  can  poflibly  reach  him.  In  the  fields, 
the  place  of  fafety  is  within  a  few  yards  of  a  tree,  but  not  quite  near 
it.  Neverthelefs,  S.  Beccaria  cautions  perfons  not  to  depend  upon 
the  neighbourhood  of  a  higher,  dr,  in  all  cafes,  a  better  conductor 
than  their  own  body ;  fince,  according  to  his  repeated  obfervations, 
the  lightning  by  no  means  defeends  in  one  undivided  track ;  but  bo¬ 
dies  of  various  kinds  condudl  their  (hare  of  it  at  the  fame  time,  in 
proportion  to  their  quantity  and  conducing  power.  Lord  Mahon 
obferves,  that  damage  may  be  done  by  lightning ,  not  only  by  the 
main  ftroke  and  lateral  explofion,  but  likewife  by  that  which  he 
calls  the  returning  ftroke,  that  is,  by  the  fudden  violent  return  of 
that  part  of  the  natural  (hare  of  ele<£lricity  (of  any  conducting  body, 
or  of  any  combination  of  conducting  bodies),  which  had  been  gra¬ 
dually  expelled  from  fuch  body  or  bodies  respectively,  by  the  fuper- 
induced  elaftic  eleCtrical  preffure  of  a  thunder  cloud’s  eleCtrical  at- 
mofphere. 

Lightning,  artificial.  The  phofphorus,  when  newly  made, 
gives  a  fort  of  artificial  lightning  vifible  in  the  dark,  which  would 
iurprife  thofe  who  are  not  ufed  to  fuch  a  phasnumenon  :  the  ufual 
method  of  keeping  this  preparation  is  under  water,  and  if  the  coruf- 
cations  are  defired  to  be  feen  to  the  greateff  ad  vantage,  the  glafs  in 
which  it  is  kept  (hould  be  deep  and  cylindrical,  and  not  more  than 
three-fourths  filled  with  water.  T  he  phofphorus  put  into  this  wa¬ 
ter  will  fend  up  corufcations  at  times,  w  hich  will  pierce  through 
the  incumbent  water,  and  expand  themfelves  with  great  brightnefs 
in  the  empty  upper  part  of  the  bottle.  The  feafon  of  the  weather, 
as  well  as  the  newmefs  of  the  phofphorus,  muft  concur  to  produce 
thefe  flafhes;  for  they  are  as  uncommon  in  winter  as  lightning  is, 
but  in  warm  weather  both  are  very  frequent.  The  flame  of  light¬ 
ning  is  generally  inoffenfive,  and  does  not,  except  upon  particular 
circumltances,  fet  fire  to  any  thing  that  it  falls  upon  ;  and,  in  like 
manner,  the  flashings  of  the  phofphorus  through  the  water  will  not 
burn  the  fleflr,  nor  even  fire  the  moft  combuftible  things ;  though 
the  phofphorus  itfelf,  like  the  lightning,  under  proper  circumftances, 
may  be  a  very  confuming  and  terrible  fire. 

LIGNUM  vita,  a  phyfical  hard  wood,  called  by  botanifts  thuya, 
by  phyficians  :  it  is  an  attenuant  and  aperient,  promoting 

difeharge  by  fweat  and  urine.  See  our  treatife  upon  Guaiacum. 

Lignum  vita  is  much  valued  by  turners;  making  extremely  beau¬ 
tiful  cups,  bowls,  boxes,  and  other  curiofities. 

LIGURIUS,  in  Jew  ifh  antiquity,  a  precious  done  on  the  high 
prieft’s  breaft-plate.  It  is  called  lejchem  in  Hebrew.  Theophraltus 
and  Pliny  aeferibe  the  ligurius  to  be  a  ftone  like  a  carbuncle,  of  a 
brightnefs  fparkling  like  fire. 

The  ligurius  was  the  firft  ftone  in  the  third  row  upon  the  high 
prieft’s  neCloral,  and  the  name  of  God  was  inferibed  upon  it. 

LIKE  quantities,  in  algebra,  are  thofe  which  are  expreffed  by 
the  fame  letters,  under  the  fame  power,  or  equally  repeated  in  each 
quantity.  Thus  2 b,  and  3^,  and  gff,  and  y,ff,  are  like  quantities  ; 
but  2 b,  and  3 bh>  and  9 ff,  and  3 fff,  are  unlike  ones,  becaule  the 
quantities  have  not  every  where  the  fame  dimenfions,  nor  are  the 
letters  equally  repeated. 

Like figns  or J'ymbols,  are  w-hen  both  are  affirmative,  or  both  ne¬ 
gative.  It  one  be  affirmative,  and  the  other  negative,  they  are  un¬ 
like  figns. 

Thus  -j-6 \d  and  -{-5 d,  have  like  figns  j  but  and  —7/,  have 
unlike  figns. 

Like  figures,  in  geometry,  are  fuch  as  have  their  angles  equal,  and 
the  (ides  about  thofe  equal  angles  proportional.  See  Similar. 

Like  arches ,  in  the  projection  of  the  fphero  in  piano,  are  parts  of 
letter  circles,  containing  an  equal  number  of  degrees  with  the  cor- 
refponding  arches  of  greater  ones. 

Like  fiolid  figures,  are  fuch  as  are  contained  under  like  planes, 
equal  in  number. 

LILAC,  fyringa,  in  botany,  a  genus  of  the  diandria  monogynia 
clafs.  The  flower  has  a  fmall  tubulotis  permanent  empalemcnt  of 
one  leaf,  indented  in  four  parts;  it  has  one  petal  with  a  long  cylin¬ 
drical  tube,  cut  into  four  obtufe  fegments  at  the  brim ;  which  fp~ead 
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open,  and  two  very  lhort  (lamina,  terminated  by  fmall  fummits, 
ltanding  within  the  tube  ;  it  has  an  oblong  germen,  fupporting  a 
(hort,  (lender  ltyle,  crowned  by  a  thick,  bifid  ftigma;  the  germen 
afterward  turns  to  an  oblong,  compreffed,  acute-pointed  capfule, 
with  two  cells,  opening  with  two  valves,  contrary  to  the  partition, 
including  in  each  cell  one  oblong  acute-pointed  feed,  with  a  mem¬ 
branaceous  border. 

1  he  common  way  of  propagating  thefe  fhrubs  is  by  fuckers, 
which  they  always  produce  in  very  great  abundance;  thcfefhould  be 
taken  off  from  the  old  plants  in  Odlober,  and  carefully  planted  in  a 
nurfery,  in  rows  three  feet  alunder,  and  one  foot  diftant  in  the  rows 
where  after  they  have  flood  a  year  or  two  to  get  (trength,  thev  will 
be  (it  to  plant  in  autumn,  where  they  are  to  remain  ;  after  which 
they  require  no  farther  care  than  digging  about  their  roots  once  a 
year,  and  taking  away  their  fuckers,  which  are  not  only  very  un- 
nghtly,  but  fiarve  the  plant. 

They  will  grow  almoft  any  where;  but  they  are  obferved  to  flower 
belt  in  a  light,  rich  foil,  as  indeed  do  moft  other  lhrubs,  though  they 
grow  faded  in  a  wet  one. 

LILIACEOUS,  in  botanv,  an  appellation  given  to  the  flowers  of 
fuch  plants  as  relemble  thofe  of  the  lily.  Of  this  fort  are  the  flowers 
ol  the  tulip,  hyacinth,  afphodel,  ephemerum,  and  the  like. 

LILY,  /ilium,  in  botany,  a  genus  of  the  hexartdria  monogynia  clafs 
ot  plants,  with  a  campanulated  flower,  riling  narrow  out  of  the  cup 
and  expanding  towards  the  limb  :  it  confills  of  fix  ereft  petals  ob- 
tule  at  the  points,  which  are  bent  backwards:  the  fruit  is  an  oblong 
capfule,  with  three  cells,  in  which  are  contained  a  great  many  fmaii 

All  the  forts  of  lilies  may  be  propagated  by  off-fets  from  theft- 
roots  ;  or  by  fowing  their  feed, ;  and  if  the  feeds  are  carefully  faved 
from  good  flowers,  the  martagons  very  frequently  afford  verv  beau¬ 
tiful  varieties. 

The  manner  of  fowing  them  is  this:  fomefquare  boxes  (hould  be 
provided  of  about  fix  inches  deep,  with  holes  bored  in  the  bottoms  to 
let  out  the  wet;  thefe  muft  be  filled  with  frefli  light  fandy  earth 
/eeds  muft  be  (own  on  then,  pretty  thick  in  the  beginning 
ot  October,  loon  after  they  are  ripe,  and  covered  over  about  half  an 
inch  deep  with  light  lifted  earth  of  the  fame  kind.  They  Ihould  be 

then  placed  where  they  may  have  the  morning  fun;  and  if  the  wea¬ 
ther  prove  dry,  they  muft  be  watered  at  times,  and  the  weeds  care¬ 
fully  picked  out.  In  the  beginning  of  November,  the  boxes  are  to 
be  removed  to  a  place  where  they  may  have  as  much  fun  as  poflible 
and  be  fecured  from  the  north  and  eaft  winds. 

White  lily- roots  are  emollient,  and  fuppuratfve ;  -being  ufed 
with  (uccefs  in  cataplafms,  intended  for  thefe.purpofes  The  flow 
ers  are  alfo  emollient  and  anodyne.  Thev  are  only  ufed  externally" 
and  that  either  in  the  form  of  a  cataplafm,  or  of  an  oil  by  info 
lation.  1 

Lily  c/ the  valley,  lilium  convallium,  in  botany,  a  beautiful  fpecies 
of  the  lily,  whofe  flowers  are  compofed  of  little  white  florets  in  the 
form  of  a  bell  and  divided  lightly  into  five  or  fix  fegments  at  the 
mouth.  I  hey  uirivel  up  and  become  brown  in  drying;  while  frefli 
they  have  an  extremely  fragrant  fmell,  but  this  they  lofe  alfo  with 
the  colour,  and  with  thefe  a  great  part  of  their  virtues  in  this  prepa¬ 
ration;  fo  that  they  fhould  always  be  ufed  either  frefli  gathered  or 
prderved  in  proof  (plrit ;  but  in  this  laft  cafe,  the  fpirit  mull  be  uVcd 
with  them,  otherwile  a  great  part  of  their  virtues  will  be  left  in  it 
1  he  plant  which  produces  them  is  one  of  the  hexandria  monogynia  of 
Linnaeus,  and  or  the  herb &  baccferce  of  Mr.  Ray. 

It  grows  wild  with  us  in  many  places,  but  in  mod  of  them  it 
(hews  only  the  leaves,  never  flowering;  in  fome,  however,  where  it 
has  a  proper  expofure,  it  fpreads  abundantly,  and  flowers  as  well  as 
in  our  gardens,  in  many  of  which  it  is  kept  as  a  great  beauty  and 
one  of  the  moft  fragrant  flowers  known. 

Lily  of  the  valley  flowers  are  efteemed  cephalic  and  nervine  •  they 
are  recommended  againft  c^nvuliions,  vertigoes,  apoplexies  p’alfies 
and  all  diforders  of  the  head  and  nerves.  They  are  prefe’rved  bv 
fome  in  fugar,  in  form  of  a  conferve,  and  by  others  are  made  into  a 
fyiup  by  means  of  a  Itrong  mfufion ;  but  neither  of  thefe  ways  are  fQ 
good  as  the  diftilling  of  a  redified  fpirit  from  them  in  a  balneum  va~ 
ports,  and  repeating  this  with  frefli  flowers  three  or  four  times  •  the 
fpirit  will  then  be  fully  fated  with  their  fine  effential  oil,  very  fra¬ 
grant,  and  poffeffed  of  all  their  virtue.  Some  people  make  their  ef 
lence  of  ambergris  with  this  fpirit  of  lilies  of  the  valley  inftead  of 
plain  fpirit  of  wine.  It  is  much  the  more  fragrant  for  this,  and  is 
efteemed  a  very  great  cordial,  and  provocative  to  venery  None  of 
thefe  forms  however  are  in  the  (hops;  the  flowers  are  only  known 
there  as  ingredients  in  two  or  three  compofitions. 

LI  MAX,  in  thehillory  ofinfedts,  agenus  of  animals  which  have 
no  fhell,  and  are  furmffied  with  members.  The  body  of  the  Umax 
is  of  an  oblong  figure,  approaching  to  cylindric,  and  is  perforated 
at  the  fide  with  a  hole,  which  ferves  for  it’s  genitals  and  difeharge 
of  excrements:  above  is  a  flefliy  kind  of  buckler,  formed  convexly 
and  flat  beneath ;  the  tentacula  ate  four  in  number,  and  two  of  them 
have  the  appearance  of  eyes. 

LIMB,  in  anatomy,  is  ufed  to  denote  certain  parts  of  the  human 
body,  proceeding  from  the  trunk. 

Limbs,  motion  of  the.  By  a  fort  of  natural  mechanifm,  and  that 
without  any  acquired  habitude,  we  are  capable  of  eafily  making 
with  one  hand,  or  even  with  both  hands  at  once,  exadlly  the  counter¬ 
action  to  that  motion  which  the  other  hand  naturally  and  moll  eafily 
is  found  to  make,  and  the  contrary  of  which  it  cannot  itfelf  make 
without  difficulty,  and  repeated  trials  and  cuflom. 

Limb,  limbus ,  the  graduated  edge  of  an  aftrolabe,  quadrant,  &c. 
It  alfo  denotes  the  primitive  circle  of  any  projedlion  of  the  fphere  in 
piano;  as  alfo  the  outermoft  edge  of  the  fun  or  moon,  when  the 
difk  or  middle  part  of  either  is  hid  in  an  eclipfe.  The  lower  and 
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upper  limbs  of  the  fun  are  obferved,  in  order  to  find  his  true  height, 
which  is  that  of  his  center. 

Limb,  in  botany,  the  outer  edge  of  plants,  their  leaves  and 
flowers. 

LIMBERS,  in  artillery,  a  fort  of  advanced  train  joined  to  the 
carriage  of  a  cannon,  upon  a  march.  It  is  coinpoied  of  tvrofhafts, 
wide  enough  to  receive  a  horfe  betwixt  them,  which  is  called  the 
fillet  h  or  fie ;  thefe  Ihafts  are  joined  bv  two  bars  of  wood,  and  a  bolt 
of  iron  at  one  end,  and  have  a  pair  of  fmall  wheels ;  upon  the  axle- 
tree  rifes  a  ftrong  iron  fpike,  upon  which  the  train  of  the  carriage 
is  put.  But  when  a  gun  is  upon  action,  the  limbers  are  run  out  be¬ 
hind  it. 

Limber-/'?/*’*,  in  fhip-building,  fmall  holes  in  the  lower  part  of 
the  timbers  of  a  fhip,  clofe  to  the  keel ;  the  purpofe  of  which  is,  to 
let  the  water,  which  may  have  come  in  by  a  leek,  have  a  free  paffage 
to  the  well,  where  the  pumps  are  fixed  to  draw  it  out ;  for  this  pur¬ 
pofe  every  floor-timber  is  fitted  with  two  of  thefe,  viz.  one  on  each 
fide  of  the  kelfon. 

Limber -boards,  fhort  pieces  of  plank  which  form  a  part  of  the 
tiding  of  a  fhip’s  floor  clofe  to  the  kelfon,  and  immediately  above 
the  limber- holes  :  they  can  be  occalionally  removed  to  clear  the  lim¬ 
bers,  when  they  are  filled  or  clogged  with  any  filth,  fand,  gravel,  &c. 

LlMBER-r?/)*?,  is  a  long  rope,  frequently  retained  in  the  Umber- 
holts  of  a  fhip,  and  communicating  from  one  to  another,  in  order 
to  clear  them,  by  pulling  the  rope  backwards  and  forwards,  fo  as  to 
loofen  the  fand  or  dirt  by  which  they  may  occalionally  bechoaked. 

LIMBUS,  or  Limb,  is  a  term  in  the  Roman  theology,  ufed  for 
that  place  where  the  patriarchs  are  fuppofed  to  have  waited  for  the 
redemption  of  mankind,  and  where  they  imagine  our  Saviour  con¬ 
tinued  from  the  time  of  his  death  to  that  of  his  refurredion. 

Du  Cange  fays,  the  fathers  call  this  place  limbus ,  as  being  the 
margin  or  frontier  of  the  other  world. 

LIME,  calx,  a  white,  foft,  friable  fubftance,  prepared  of  flone, 
marble,  chalk,  or  ibmc  other  ftony  fubltance,  by  burning  in  a  kiln. 
There  are  tw'o  kinds  of  lime  in  common  ufe  in  England,  the  one 
made  of  flone,  and  the  other  of  chalk,  whereof  the  former  is  much 
the  flrongefl.  That  which  is  made  of  foft  flone  or  chalk,  is  the 
fitted  for  plaiftering  of  cielings,  and  walls  within  doors;  and  that 
made  of  hard  flone,  is  fit  for  firu&urcs  or  buildings,  and  plaiftering 
without-doors,  that  lie  in  the  weather.  That  which  is  made  of  a 
greafy,  clammy  flone,  is  ftronger  than  that  made  of  a  poor  lean 
flone;  and  that  which  is  made  of  a  fpongy  flone,  is  lighter  than 
that  made  of  a  firm  and  clofe  flone  ;  that  is  again  more  commodious 
for  plaiflering,  this  for  building. 

Before  the  ftones  are  thrown  into  the  kiln,  they  are  to  be  broken 
to  pieces ;  otherwife  the  air  contained  in  their  cavities,  being  too 
much  expanded  by  heat,  makes  them  fly  with  fo  much  violence  as 
to  damage  the  kilns. 

The  method  of  converting  earths  and  ftones  into  quick-lime  is  very 
Ample:  it  confifts  in  expofing  them  to  the  aftion  of  fire,  in  kilns 
made  for  this  purpofe,  till  they  become  of  a  white- red  heat,  and  in 
keeping  them  in  this  degree  of  heat  during  twelve  or  fifteen  hours: 
'  good  quick-lime  may  alfo  be  made  with  a  lefs  heat  continued  for  a 
longer  time,  or  in  lefs  time  with  a  more  intenfe  heat ;  but  care  muft 
be  taken  that  the  heat  is  not  1'ufficientJy  violent  to  vitrify  the  calca¬ 
reous  flone.  ' 

Alberti  and  Palladio  fay,  that  lime  will  not  be  fufficientiy  burnt 
in  lefs  than  60  hours  ;  and  Alberti  gives  the  marks  of  a  well-burnt 
lime  to  be  as  follows,  viz.  that  it’s  weight  is  to  that  of  the  flone  in  a 
fefquialterate  proportion;  that  it  is  white,  light  and  fonorous;  that 
when  flaked,  it  flicks  to  the  fides  of  the  veffel.  To  which  Boeckler 
adds,  that,  when  flaked,  it  fends  forth  a  copious  thick  fmoke ;  and 
Dieuffant,  that  it  requires  a  great  deal  of  water  to  flake  it. 

T  he  preparations  of  lime  in  ufe  in  the  {hops,  are,  the  Ample  lime- 
water ;  the  lefs  compound  //W-water ;  the  more  compound  lime- 
water  ;  and  feveral  kinds  of  caustics. 

Simple  //>«£- water  is  made  in  the  following  manner :  Put  a  pound 
of  quick-//;«f  into  a  large  earthen  pan :  pour  upon  it,  by  a  little  at  a 
time,  a  gallon  and  a  half  of  water ;  after  the  ebullition  is  thoroughly 
over,  let  the  liquor  ftand  to  fettle,  then  pour  it  clear  off,  and  filtre 
it  for  ufe  ;  this  is  principally  intended  for  walhing  old  ulcers,  and 
other  external  purpofes.  When  it  is  to  be  taken  internally,  the  fol¬ 
lowing  additions  are  made  to  it,  to  take  off  it’s  flavour,  or  to  add  to 
it’s  virtues:  Take  of  liquorice  root  an  ounce;  of  faffafras  bark,  half 
an.ounce  ;  Ample  //;^-water,  three  quarts;  let  the  whole  infufe  to¬ 
gether  for  two  days  without  heat,  then  filtre  it  for  ufe:  this  laft 
preparation  is  called  the  lefs  compound  //w- water.  The  more  com¬ 
pound  lime- water  is  made  thus :  I  ake  rafpings  of  guaiacum,  half  a 
pound  ;  liquorice-root  an  ounce  ;  faffafras  bark,  half  an  ounce;  of 
coriander-feed,  three  drams;  of  lime-water,  three  quarts  ;  let  the 
whole  ftand  together  two  days  without  heat,  and  then  filtre  it  off  for 
ufe.  Ltme-jaxei  kills  worms,  and  many  other,  if  not  all,  infe&s. 
Hence  Dr.  Alfton  concludes,  it  might  prove  a  good  anthelmintic  for 
children;  and  experience  has  confirmed  this  notion. 

It  has  been  found  by  feveral  late  experiments  made  by  Dr.  Alfton 
that  W  water  is  an  excellent  remedy  for  the  flone ;  and  that  it  has 

been  given  with  extraordinary  fuccefs  in  acute  fevers.  Sponiusfays 

that  when  drank  with  milk  or  whey,  it  performs  wonderful  effeds 
in  internal  ulcers,  diarrhoeas,  and  the  dyfentery. 

Dewater,  on  being  mixed  with  linfeed-oil,  or  the  oil  of  olives 
and  well  fhaken,  acquires  the  conliftence  of  a  balfatn,  which  is  of 
lingular  fervice  when  applied  externally  in  frefti  burns,  and  alfo 
conduces  to  flop  inflammations.  It  may  alfo  be  impregnated  with 
copper,  by  banding  in  a  brgfen  bafon:  by  which  means  it  affumes 
a  beautiful  fapphire  colour,  and  proves  an  excellent  remedy  a^ainfl 
puftules,  ulcers,  fcadies,  and  itching  of  the  eyes  ;  and  this  lalt  pre¬ 
paration  mixed  with  a  little  fal  ammoniac,  is  recommended  againft 
all  humours,  films,  and  other  biemilhes  of  the  eyes,  and  is  laid  to  be 


very  efficacious  when  the  eyes  are  hurt  by  the  fmall-pox ;  and  there’ 
is  no  remedy  more  effectual  for  cancerous  ulcers. 

Lime  is  much  ufed  by  tanners,  lkirtners,  &c.  in  the  preparation  of 
their  leather;  by  foap-boilers,  for  diffolving  the  oil,  and  facilitating 
it’s  union  with  the  alcaline  fait;  and  by  fugar-bakers,  for  refining 
their  fugar. 

It  is  alfo  of  fome  medical  ufe;  being  applied  externallv  in  defic- 
cative  and  epulotic  medicines. 

It  is  alfo  ufed  asa  depilatory;  and  hasbeen  fometimes  made  into 
an  unguent  with  honey,  for  rheumatic  and  other  obftinate  fixed 
pains  of  the  joints  or  limbs. 

LiME-ga/ls,  in  natural  hiftorv,  a  fort  of  galls  or  vegetable  protu¬ 
berances,  formed  on  the  edges  of  the  leaves  of  the  lime-tree  in  lprine-. 
time.  6 

Thefe  galls  of  the  lime  leaves  are  formed  by  a  worm  which  in¬ 
habits  them  during  it’s  term  of  life,  being  found  in  them  of  all  fixes 
from  the  moft  minute  to  that  of  the  full  growth,  which  is  about  half 
an  inch  in  length;  but  when  it’s  period  of  life,  as  a  worm,  draws 
near,  it  deferts  it’s  habitation,  and  goes  elfewhere  to  pafs  into  it’s 
chryfalis  ftate.  This  all'o  is  the  cafe  with  the  worms  that  inhabit 
many  galls,  which  are  frequently  found  to  contain  them  in  the  worm 
ftate,  but  never  in  that  of  the  chryfalis,  which  they  always  oafs  into 
elfewhere.  See  Plate  64.  fig.  2 1 . 

LiME-tree,  or  Linden-/;w,  iilia,  in  botany,  a  genus  of  the  poly - 
andria  vmogynia  clafs.  The  flower  has  a  concave  coloured  empale- 
ment,  which  is  cut  into  five  parts;  it  has  five  oblong  blunt  petals, 
which  arc  crenated  at  their  points;  and  many  awl-fhaped  ftamina* 
terminated  by  Angle  fummits  ;  it  has  a  roundifh  germen,  fupporting 
a  flender  ftyle  of  the  length  of  the  ftamina,  crooned  by  an  obtufe 
five-cornered  ftigma  ;  the  germen  becomes  a  thick  globular  capfule 
with  five  cells,  opening  at  the  bafe  with  five  valves,  each  containing 
one  roundilh  feed.  There  are  four  fpecies  according  to  Miller,  and 
two  in  the  Linnasan  fyftem. 

T  he  feveral  fpecies  of  the  lime-tree  are  all  eafily  propagated  by 
layers,  which  in  one  year  will  take  good  root,  and  Ihould  then  be 
removed  to  the  nurfery,  planting  them  at  two  feet  diftanceinrows 
and  the  plants  two  feet  afunder  in  each  row.  The  beft  feafon  for 
removing  them  is  Michaelmas.  They  fliould  remain  four  or  five 
years  in  the  nurfery,  and  fhould  afterw  ards  be  removed  to  the  places 
where  they  are  to  remain.  T  he  foil  they  love  is  a  ftrong  fat  loam 
in  w'hich  they  grow  very  faft. 

The  timber  of  the  lime-tree  is  ufed  by  the  carvers,  becaufe  it  is  a 
foft  light  wood ;  and  alfo  by  architects  for  framing  the  models  of 
their  buildings:  the  turners  likewife  ufe  it  for  making  light  bowls 
diflies,  See.  but  it  is  too  foft  for  any  ftrong  purpofes. 

Lime-tree  flowers  are  fuppofed  to  have  an  anodyne  and  anti-fpaf- 
modic  virtue:  Hoffman  feems  to  entertain  a  great  opinion  of  them 
in  thefe  intentions,  and  as  his  theory  deduces  molt  difeafes  from 
fpafms  and  fpafmodic  ftri&ures,  they  are  accordingly  very  frequent 
in  his  preferiptions.  He  fays  he  knew  a  chronical  epilepfy  cured 
by  the  ufe  ot  an  infufion  of  them  drank  as  tea. 

LIMITATION,  limitatio,  in  law,  is  a  certain  timeaffigned  bv 
flatute,  within  which  an  ad  ion  muft  be  brought  ;  and  limitation  of 
time  is  two-fold;  viz.  to  make  title  to  an  inheritance  by  the  com¬ 
mon  law’;  and  in  w-rits  by  feveral  ftatutes.  See  Assise. 

Stat.  21  Jac.  I.  cap.  16.  ordains,  that  all  writs  of  formedon,  See. 
for  title  to  lands  in  ejfie,  fhall-be  fued  and  profecuted  within  twenty 
years  after  the  title  had ;  but  there  is  a  provifo  in  the  ftatutes,  to 
relieve  infants,  femes  covert,  perfons  beyond  fea,  or  in  prifon,  and 
the  heirs  offuch  perfons,  fo  as  they  commence  their  fuits  within  the 
times  limited  after  their  impediments  are  removed. 

By  the  fame  flatute,  adions  of  debt,  adions  upon  the  cafe,  except 
for  words,  adions  of  account  (except  concerning  merchandize),  of 
detinue,  trover  and  trefpafs,  are  to  be  commenced  within  fix  years 
after  the  caufe  of  adion,  and  not  after;  adions  of  affault  and  bat¬ 
tery,  wounding  and  imprifonment,  within  four  years  ;  and  for  Han¬ 
der,  within  two  years  after  the  caufe  of  adion,  &c. 

Limitation  of  ejlate,  in  a  legal  fenfe,  imports  how’  lon<*  the 
eftate  (hall  continue,  or  is  rather  a  qualification  of  a  precedent  eftate 
As  where  one  doth  give  lands  to  a  man  to  hold  to  him  and  his  heirs 
male,  and  to  him  and  the  heirs  female,  &c.  here  the  daughters  (hall 
not  have  any  thing  in  it,  fo  long  as  there  is  a  male;  for  the  eftate  to 
the  heirs  male  is  flrft  limited. 

LIMITED  problem,  is  that  w  hich  admits  but  of  one  folution,  or 
which  can  only  be  folved  one  way ;  as,  fo  make  a  circle  pafs  through 
three  points  given,  not  lying  in  a  right  line,  todeferibe  an  equilateral 
triangle  on  a  line  given,  &e.  See  Problem,  and  Determinate. 

LI  MI  IS,  in  mathematics,  is  fometimes  ufed,  in  general,  for 
quantities,  one  of  which  is  greater,  and  the  other  lefs  than  another 
quantity.  Thus,  in  the  quantities,  «,  a,  b,  if  a  be  lefs  than  a,  and 
b  be  greater  than  a,  a  and  b  are  faid  to  be  limits  of  a.  The  word 
occurs  in  this  fenfe,  when  wefpeak  of  the  limits  of  the  roots  of  equa¬ 
tions.  ^ 

Sometimes  a  quantity  is  faid  to  be  a  limit  between  two  others, 
when  it  is  greater  than  the  one,  and  lefs  than  the  other.  So  a  ratio 
is  faid  to  be  a  limit  between  two  other  ratios,  when  it  is  greater  than 
the  one,  and  lefs  than  the  other.  But  limit  is  often  ufed  in  a  more 
reflridled  fenfe  ;  thus,  when  a  variable  quantity  approaches  conti¬ 
nually  to  fome  determinate  quantity,  and  may  come  nearer  to  it  than 
to  have  any  given  difference,  but  can  never  go  beyond  if ;  then  is  the 
determinate  quantity  faid  to  be  the  limit  of  the  variable  quantity. 
Hence,  the  circle  may  be  faid  to  be  the  limit  of  it’s  circumfcribed 
and  inlcribed  polygons;  becaufe  thefe,  by  increafingthe  number  of 
their  fides,  can  be  made  to  differ  from  the  circle  lefs  than  by  any 
fpace  that  can  be  propofed,  how  fmall  foever. 

T  he  limit  of  a  variable  ratio,  is  fome  determinate  ratio,  to  which 
the  variable  ratio  may  continually  approach,  and  come  nearer  to  it, 
than  to  have  any  gi  ven  difference,  but  can  never  go  beyond  it.  Hence 
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the  ratio  of  the  ordinate  to  the  fub-tangent  of  a  curve,  is  faid  to  be 
the  limit  of  the  variabie’ratio  of  the  differences  of  the  ordinates,  to 
the  differences  of  the  abfciffic.  The  word  limit ,  in  this  fenfe,  figni- 
fies  the  fame  as  what  Sir  lfaac  Newton  calls  a  firft  or  prime,  and  a 
laft  or  ultimate  ratio. 

There  are  two  cafes  of  a  variable  quantity,  or  variable  ratio, 
tending  to  fuch  a  limit  as  we  have  been  deferibing. 

In  the  firft  cafe,the  variable  quantity,  or  ratio,  will  not  only  ap¬ 
proach  to  it’s  limit  nearer  than  any  given  differences,  but  will  a£tu- 
allv  arrive  at  it’s  limit. 

In  the  fccond  cafe,  the  variable  quantity,  or  ratio,  will  only  ap¬ 
proach  it’s  limit  within  lefs  than  any  given  difference,  but  will  never 
actually  arrive  at  it. 

Before  we  leave  this  fubje£t,  it  may  be  proper  to  give  the  fenti- 
ments  of  an  eminent  mathematician  about  the  dodlrine  of  limits , 
orof  prime  and  ultimate  ratios,  and  to  ftiew  the  connedtion  of  this 
dodlrine  with  that  of  fluxions. 

Sir  lfaac  Newton  qonfiders  the  fimultancous  increments  of  flow¬ 


ing  quantities  as  finite,  and  then  inveftigates  the  ratio,  which  is 
the  limit  of  the  various  proportions  which  thofe  increments  bear  to 
each  other,  while  he  fuppofes  them  to  decreafe  together  till  they 
vanifh  ;  which  ratio  is  the  fame  with  the  ratio  of  the  fluxions.  In 
order  to  difeover  this  limit ,  he  firft  determines  the  ratio  of  the  incre¬ 
ments  in  general,  ancf  reduces  it  to  the  molt  Ample  terms,  fo  as  that 
(generally  fpeaking)  a  part  at  leaft  of  each  term  may  be  independent  of 
the  value  of  the  increments  themfel  ves ;  then,  by  iuppoling  the  incre¬ 
ments  to  decreafe  till  they  vanifh,  the  limit  readily  appears. 

For  example,  let  a  be  an  invariable  quantity,  a-  a  flowing  quan¬ 
tity,  and  o  any  increment  of  x ;  then  the  fimultaneous  increments 
of  *  x  and  ax  will  be  2  *  o-j-o  o  and  ao ,  which  are  in  the  fame  ratio 
to  each  other,  as  2  *-| -0  is  to  a.  This  ratio  of  2  x-\-o  to  a,  con¬ 
tinually  decreafes,  while  0  decreafes,  arid  is  always  greater  than  the 
ratio  of  2*  to  a,  while  0  is  any  real  increment ;  but  it  is  manifeft, 
that  it  continually  approaches  to  the  ratio  of  2.v  toa  as  it’s  limit ; 
•whence  it  follows,  that  the  fluxion  of  xx  is  to  the  fluxion  of  ax,  as 
2.x  is  to  a.  If*  befuppofed  to  flow  uniformly,  ax  willlikewife  flow 
uniformly,  but  x  x  with  a  motion  continually  accelerated  :  the 
motion  with  which  ax  flows,  maybe  meafured  by  ao;  but  the 
motion  with  which  2  *  flows  is  not  to  be  meafured  by  it’s  increment 
2xo~\-oo,  but  by  the  part  2  xo  only,  which  is  generated  in  confe¬ 
rence  of  that  motion  ;  and  the  pari  00  is  to  be  rejected,  becaufe  it 
is  generated  in  confequence  only  of  the  acceleration  of  the  motion 
-with  which  the  variable  fquare  flows,  while  0,  the  increment  of  it’s 
fide,  is  generated  :  and  the  ratio  of  2  xo  to  ao  is  that  of  2  *  to  a, 
whicli  was  found  to  be  the  limit  of  the  ratio  of  the  increments  2  xo-\-oo 
and  ao.  See  Fluxion. 

It  is  to  be  obferved  that  the  limiting,  prime,  or  ultimate  ratio  of 
increments,  ftrhftly  fpeaking,  is  not  the  ratio  of  any  real  increments 
whatfover.  But  as  the  tangent  of  an  arch  is  the  right  line  that 
limits  the  pofition  of  all  the  fecants  that  can  pafs  through  the  point 
of  contact,  though  ftridtly  fpeaking  it  be  no  fecant ;  fo  a  ratio  may 
limit  the  variable  ratios  of  the  increments,  though  it  cannot  be  faid 
to  be  the  ratio  of  any  real  increments.  The  ratio  of  the  generating 
motions  may  be  likewife  faid  to  be  the  laft  or  ultimate  ratio  of  the 
increments,  while  they  are  fuppofed  to  be  diininifhed  till  they  vanifh 
for  a  like  reafon. 

It  is  known  that  the  ofculatory  circle  is  a  circle  that  touches  a 
curve  foclofely  that  no  other  circle  can  be  drawn  through  thepoint 
©f  contact  between  them,  all  other  circles  palling  within  or  without 
them  both  ;  and  hence  the  ofculatory  circle  is  fuppofed  to  have  an 
equal  curvature  with  the  curve  at  that  point. 

Now  if  we  conceive  the  ofculatory  circle  at  the  end  of  the  great 
axis  of  an  ellipfis,  it  will  fall  intirely  within  the  ellipfis  ;  and  the 
curvatures  of  the  ellipfis  and  ofculatory  circle  may  both  be  faid  to 
be  limits  of  the  curvatures  of  all  the  circles  falling  wholly  within, 
and  touching  the  ellipfis  at  the  end  of  it’s  great  axis.  But  the  term 
limit  will  not  in  both  cafes  have  precifely  the  fame  meaning  ;  for 
the  ofculatory  circle  is  a  limit  inclufive,  being  the  laft  of  the  circles 
limited  ;  and  the  .ellipfis  is  a  limit  cxclifive ,  none  of  the  circles  limi¬ 
ted  ever  coinciding  with  it. 

Limits,  in  a  military  fenfe,  denote  the  diftance  which  a  centry  is 
allowed  on  his  poll,  viz.  fifty  paces  to  the  right,  and  as  many  to 
the  left ;  and  though  the  weather  be  ever  fo  bad,  he  muft  not"  get 
under  cover. 

LI  MM  A,  rejiduum,  In  the  ancient  mufic,  is  the  difference  of 
the  diatelfaron  and  the  ditonus.  It  is  expreffed  by  4^-.  Fuclid 
demon ftrates  it  to  be  lefs  than  the  hemitone.  Boethius  calls  the 
hmma,  hemitonium  minus.  The  limma  here  defined  is  that  of  Ptolemy. 

LIMNING,  the  art  of  painting  in  water-colours,  in  contradif- 
tindlion  to  painting  which  is  done  in  oil-colours.  See  Painting. 

Limning  is  by  far  more  ancient  than  painting  in  oil ;  this  laft 
having  been  invented  bv  John  Van  Eyck,  a  Flemifh  painter,  in 
1410. 

In  limning,  all  colours  are  proper  enough,  except  the  white,  made 
of  lime ,  which  is  only  uied  in  freico.  The  azure  and  ultramarine 
muft  always  be  mixed  with  fize  or  gum :  but  there  are  always  ap¬ 
plied  two  lays  of  hot  fize,  before  the  fize  colours  are  laid  on.  The 
colours  are  all  ground  in  water,  each  by  itfelf ;  and,  as  they  are 
required  in  working,  are  diluted  with  fize- water. 

When  the  piece  is  findhed,  they  go  over  it  with  the  white  of  an 
egg,  well  beaten,  and  then  with  varnifti,  if  required. 

To  limn  or  draw  a  face  in  colours:  Having  all  the  materials  in 
readinefs,  lay  the  prepared  colour  on  the  card  even  and  thin,  free 
from  hairs  and  fpots,  over  the  place  where  the  pidure  is  to  be.  The 
ground  being  laid,  and  the  party  placed  in  a  due  pofition,  begin  the 
work,  which  is  to  be  done  at  three  lutings :  at  the  firft,  you  are  only 
to  dead-colour  the.faee,  which  will  require  about  two  hours.  At  the 
fccond  fitting,  go  over  the  work  more  curioufly,  adding  it’s  particular 
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graces  or  deformities.  At  the  third  fitting,  finifh  the  whole  ;  care¬ 
fully  remarking  whatever  may  conduce  t.o  render  the  piece  perfed, 
as  the  call  of  the  eyes,  fears,  moles,  geftures,  and  the  like. 

LIMONIUM-^o//,  in  natural  hiftory,  the  name  of  a  fpecies  of 
gall  or  vegetable  protuberance,  ferving  for  the  lodging  of  an  infed, 
affording  a  very  beautiful  appearance  on  the  plant,  and  very  com¬ 
mon  in  the  eaftern  parts  of  the  world.  This  of  the  Umonium  is  lingu¬ 
lar,  in  that  it  is  produced  from  a  butterfly  egg;  and  is  inhabited  by 
a  true  caterpillar. 

LINE,  in  geography,  thefamewith  equator. 

Lines,  in  aftronomy,  are,  1.  Fiducial  line,  the  line  or  ruler 
which  paffes  through  the  middle  of  an  aftrolabe,  or  the  like  inftru- 
ment,  and  on  which  the  fights  are  fitted  ;  otherwife  called  alhidade, 
index,  dioptra,  and  mediclinium.  2.  The  horizontal  line.  3. 
llochronal  line.  4.  Meridian  line.  5.  Line  of  the  nodes. 

Line,  in  fortification.  Refer  to  theSvftem;  fee  alfo  Plate 
98,  &c. 

1  he  lines  in  fortification,  are  thofe  of  approach,  capital,  defence, 
circumvallation,  communication,  contravallation,  of  the  bale,  &c. 
See  the  refpedive  articles,  Approach,  &c. 

Line,  among  fowlers,  js  ufed  to  exprefs  the  firings  by  which 
they  catch  birds.  The  large  and  fmall  land-birds  are  equally  eafy 
to  be  taken  by  them,  and  fomecimes  the  water-fowl. 

Line,  in  genealogy,  a  feries  or  fuccefiion  of  relations  in  various 
degrees,  all  defeending  from  the  fame  common  father. 

Line,  direct,  is  that  which  goes  from  father  to  fon  ;  which  is 
the  order  of  al'cendants  and  defeendants.  See  Direct. 

Line,  collateral,  is  the  order  of  thofe  who  defeend  from  fome 
common  father  related  to  the  former,  but  out  of  the  line  of  afeend- 
ants  and  defeendants.  In  this  are  placed  uncles,  aunts,  coufins, 
nephews,  &c.  See  Collateral. 

Lines,  in  heraldry,  the  figures  ufed  in  armories  to  divide  the 
ftrield  into  different  parts,  and  to  compefe  different  figures.  They 
are  of  different  forms,  and  were  it  not  for  this,  many  arms  would  be 
one  and  the  fame,  fora  chief  wavey  differs  from  a  plain  chief,  by 
the  lines  which  compote  them,  and  the  heralds  thew  particular 
reaions  for  all  thele  different  forms  of  lines.  Thefe  lines ,  according 
to  their  forms  and  names,  give  denomination  to  the  pieces  or  figures 
which  they  form,  except  the  ftrait  or  plain  lines,  whirii  are  carried 
evenly  through  the  efcutcheon,  and  are  four,  viz.  the  perpendicu¬ 
lar  7/;^,  the  horizontal,  the  diagonal  line  dexter,  and  the  diagonal 
line  Unifier. 

Line,  lateral,  in  ichthyology,  a  ftreak,  or  line,  with  which  many 
kinds  of  fifh  are  marked,  pafling  along  their  fides. 

Line,  alfo  denotes  a  French  meafure,  containing  the  12th  part 
of  an  inch,  or  the  144th  part  of  a  foot.  Geometricians  conceive 
the  line  fubdivided  into  fix  points.  The  French  line  anfwers  to  the 
Englith  barley-corn. 

Line,  terreftrial,  or  fundamental  line,  in  perfpe&ive,  is  2  right 
line,  wherein  the  geometrical  plane,  and  of  the  pi&ure  or  draught, 
interferif  one  another.  Such  is  the  line  N  I  [Plate  1 19,  fg.  12, j 
formed  by  the  interfedfion  of  the  geometrical  plane  L  M,  and  the 
perfpedtive  plane,  H  L.  A  line  of  the  front,  is  any  right  line  parallel 
to  the  terreftrial  line.  A  vertical  line  is  the  common  feftion  of  the 
vertical,  and  of  the  draught.  A  vifual  line  is  the  line,  or  ray,  ima¬ 
gined  to  pafs  from  the  objedl  to  the  eye.  An  objective  line  is  any  line 
drawn  on  the  geometrical  plane,  whofe  reprefentation  is  fought  for 
in  the  draught  or  pidlure. 

Lines  on  the  plane  fcale,  in  trigonometry,  are  the  lines  of  chords, 
line  of  fines,  line  of  tangents,  line  of  fecants,  line  of  femi-tangents. 
Aw  of  leagues. 

Lines  of  the  fetter,  are  the  line  of  equal  parts,  or  line  of  lines ; 
line  of  chords,  line  of  fines,  line  of  tangents,  line  of  fecants,  line  of 
polygons,  line  of  numbers,  line  of  hours,  line  of  latitudes,  line  of 
meridians,  line  of  metals,  line  of  folids,  line  of  planes  ;  the  con- 
ftruction  and  ufe  whereof,  fee  under  Sector. 

Line,  in  the  art  of  war,  is  underftood  of  the  difpofition  of  an 
army,  ranged  in  order  of  battle  ;  with  the  front  extended  as  far  as 
may  be,  that  it  may  not  be  flanked. 

An  army  ufually  confifts  of  three  lines  ;  the  firft  is  the  front,  van, 
or  advance-guard  ;  the  main  body  forms  the  fecond,  in  which  is  the 
general's  poll ;  the  third  is  a  referved  body,  or  rear-guard. 

The  fecond  line  fhould  be  about  three  hundred  paces  behind  the 
firft,  and  the  referve  at  about  five  or  fix  hundred  paces  behind  the 
fecond. 

The  artillery  is  likewife  diftributed  along  the  front  of  the  firft 
line.  The  front  line  fhould  be  ftronger  than  the  fecond,  that  it’s 
(hock  may  be  more  violent,  and  that,  by  having  a  greater  front,  it 
may  more  eaftiv  clofe  on  the  enemy’s  flanks.  See  Army. 

Line,  to  break  the,  is  to  change  the  direction  from  that  of  a  ftrait 
line,  in  order  to  obtain  a  crofs-fire. 

Line,  turning  out  of  the.  The  line  turns  out  without  arms  when¬ 
ever  the  general  commanding  in  chief  comes  along  the  front  of  the 
camp.  When  the  lines  turn  our,  the  private  men  are  drawn  up  in 
a  line  with  the  bells-of-arms  ;  the  corporals  on  the  right  and  left  of 
their  refpedtive  companies  ;  the  picquet  forms  behind  the  colours, 
with  their  accoutrements  on,  but  without  arms.  The  ferjeants 
draw  up  one  pace  in  the  front  of  the  men,  dividing  themfelves 
equally.  The  officers  draw  up  in  ranks  according  to  their  commif- 
fions,  in  the  front  of  the  colours  ;  two  enfigns  taking  hold  of  the 
colours.  The  field-officers  advance  before  the  captains.  Thecamp- 
coiours  on  the  flanks  of  the  parade  are  to  be  ftruck,  and  planted 
oppofite  to  the  bells-of-arms  ;  the  officers  fpontoons  are  to  be  placed 
between  the  colours,  and  the  drums  piled  up  behind  them ;  the 
halberts  are  to  be  planted  between  and  on  each  fide  the  bells-of- 
arms,  and  the  hatchets  turned  from  the  colours. 

Line,  or  Line  * f  battle,  is  applied  to  the  difpofition  of  a  fleet 
on  the  day  of  engagement  ;  on  which  occafion  the  veffels  are 

ufually 
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ufually  drawn  up,  as  much  as  poflible,  in  a  ttmt  line,  as 1  well  to 
gain  and  keep  the  advantage  of  the  wind,  as  td  ‘  J b  t£ 

In  a  line  of  buttle,  the  weathermoft  fleet,  or  thf  Jhichhas  the 
weather-gage,  in  fea-ianguage,  is  generally  allowed  to  have  the 
advantage,  although  there  are  feveral  arguments,  on  the  other 
hand,  in  favour  of  the  lee-fide.  We  fliall  endeavour  to  date  the 

mutual  ad v^mages.  ^  .§  ^  fooneft  clear  of  fmoke  ;  and,  of 

courfe,  that  line  can  better  obferve  the  fignals  which  are  fpread,  than 
the  (hips  to  leeward  can,  which  mu(t  have  the  continuance  of  both 

it’s  own  and  of  the  enemy  longer.  , 

2  If  the  weather-fhips  are  more  in  number  than  the  enemy  s, 
they  can  detach  fome  from  their  fquadron,  which  bearing  down 
upon  the  rear  of  the  enemy,  muft  infallibly  throw  them  into  dif- 

order^he  gre_^jps  0f  tj,e  weather J/w  can,  when  they  are  ordered, 
more  eafily  bear  down  upon  the  enemy,  than  thofe  of  the  lee  can 
ply  to  windward,  which  can  never  be  done  againft  a  //win  action; 
but  the  weather  fire  (hips  can  bear  down  againft  all  the  refiftance 
that  can  be  made  by  the  enemy. 

Advantages  of  the  \ee-line :  1.  If  one,  two,  or  more  of  the  lhips 
to  windward  (hould  be  difabled,  they  muft  inevitably  drive  to  lee¬ 
ward,  and  become  a  prey  to  the  enemy. 

2.  The  (hips  of  the  1  ee-line  can  more  readily  bear  away  before  the 
wind,  and  have  their  places  fuoplied  by  (hips  from  the  corps-de- 
referve,  in  cafe  of  being  difabled  or  meeting  with  any  difafter. 

55.  Th dine  to  leeward  can  keep  their  ports  longer  open  in  a  ftrong 
wind  with  a  high  fea,  w'hen  thofe  to  windward,  in  all  probability, 
may  be  obliged  to  (hut  the  ports  of  their  lower  tier  of  guns,  to  pre¬ 
vent  the  water  from  ruffiing  in  between  decks,  which  may  be  at¬ 
tended  with  the  mod  fatal  confequences. 

4  The  lee-//«r  can  more  eafily  obferve  the  men  on  the  decks  of 
the  (hips  to  windward,  as  they  heel,  and  when  the  fmoke  does  not 
intercept  their  fight :  at  which  time  the  marines  and  top-men  may 
eafily  take  aim  at,  and  deftroy  them  with  mufkets  or  carabines. 

Line  ofmeafures,  denotes  the  diameter  of  the  primitive  circle,  in 
the  projection  of  the  fphere  in  piano,  or  that  line  in  which  the  dia¬ 
meter  of  any  circle,  to  be  projected,  falls. 

Line,  A lexandrian ,  or  line  ^/demarcation,  is  a  meridian  line 
pafiing  over  the  mouth  of  the  river  Maragnon,  and  by  the  capes  of 
Houmas  and  Malabrigo. 

Line,  angling.  The  beft  materials  for  making  thefe  lines  are  fine 
and  even  horfe-hairs  ;  the  hair  (hould  be  round  and  twilled  even, 
for  that  greatly  (Lengthens  it ;  and  all  the  hairs  (hould  be  of  an  equal 
bignefs,  or  as  nearly  fo  as  may  be.  They  (hould  be  laid  in  the  water 
about  a  quarter  of  an  hour  after  twifting,  that  it  may  be  feen  which 
will  (hrink ;  they  are  then  to  be  twilled  over  again.  The  beft  co¬ 
lours  for  a  line  are  forrel,  white,  and  grey  ;  the  two  laft  are  beft  for 
angling  in  clear  waters  ;  the  former  in  muddy  ones.  The  pale 
watery-green  is  alfo  a  very  good  colour,  and  may  be  made  thus  : 
boil  in  a  quart  of  alum-water  a  large  handful  of  marygolJ-flowers  ; 
there  will  arife  a  feum,  which  muft  be  taken  off;  then  add  to  this 
liquor  copperas  and  verdigris,  of  each  half  a  pound,  beat  to  powder 
together ;  boil  thefe  up  together  ;  then  put  the  hair  into  this  liquor, 
and  let  it  lie  ten  or  twelve  hours  ;  it  will  obtain  a  watery  bluiffi 
green  colour,  which  will  not  wa(h  out  afterwards. 

LINEA  alba,  in  anatomy,  the  concourfe  ot  the  tendons  of  the 
oblique  and  tranfverfe  mufcles  of  the  abdomen  ;  dividing  the  abdo¬ 
men  into  two,  in  the  middle. 

The  linea  alba  receives  a  twig  of  a  nerve  from  the  intercoftals  in 
each  of  it’s  digitations  or  indentings,  which  are  vifible  to  the  eye, 
in  lean  perfons  efpecially. 

LINEAMENT,  a  fine  ftroke  or  lineobferved  in  the  face,  and 
forming  the  delicacy  thereof ;  being  that  which  preferves  the  refem- 
blance,  and  occafions  the  relation  of  likenefs,  or  unlikenefs  to  any 
other  face.  By  thefe,  phyfiognomifts  pretend  to  j  udge  of  the  temper 
and  manners  of  people. 

Lineament  is  alfo  ufed  by  the  painters  for  the  outline  of  a  face. 
See  Contour. 

LINEAR  problem,  in  mathematics,  is  that  which  may  be  folved 
geometrically,  by  the  interfeCfion  of  two  right  lines.  E.  gr.  to  mea- 
fure  an  inacceffible  height  bv  the  means  of  two  unequal  (ticks,  &c. 

This  is  alfo  called  a Jimple  problem,  and  is  capable  of  but  one 
folution. 

Linear  numbers,  are  fuch  as  have  relation  to  length  only.  Such, 
e.  gr.  is  a  number  which  reprefents  one  fide  of  a  plane  figure.  If 
the  plane  figure  be  a  fquare,  the  linear  number  is  called  a  root.  See 
Number. 

LINEN.  There  arc  various  forts  of  linen,  the  principal  mate¬ 
rials  of  which  are  cotton,  flax,  and  hemp.  The  linen  trade  of  Europe 
is  chiefly  in  the  hands  of  the  Ruffians,  Germans,  Swifs,  Flemings, 
Hollanders,  and  French. 

Linen  is  the  ftaple  of  Scotland  ;  but  it  was  long  neglected.  The 
Scots  at  prefent  are  not,  however,  in  fo  bad  a  fttuation  in  refpedt 
to  this  trade,  as  the  French  were  in  the  reign  of  king  Henry  lV. 
or  the  Iriffi  at  the  Revolution ;  where,  by  the  force  of  public  encou¬ 
ragement,  it  has  arrived  to  an  extraordinary  pitch,  and  it  is  to  be 
hoped  will  daily  advance  :  the  Scots  have  it  not  to  begin,  they  want 
only  to  improve  and  extend  it  to  the  height  it  will  admit. 

The  balance  of  trade  between  England  and  Scotland,  and  Eng¬ 
land  and  Ireland,  is  on  the  Engliffi  fide  ;  and  fo  far  as  England  and 
it’s  dependencies  can  be  terved  with  linen  from  Scotland  and  Ire¬ 
land,  infteadof  Holland,  France,  Germany,  and  Ruffia,  fo  far  will 
England  be  a  gainer  by  this  change  in  the  courfe  of  trade.  The 
more  linen  the  Scots  and  Iriffi  can  fell  in  England,  the  more  of  the 
Engliffi  commodities  will  they  be  able  to  purchafe  ;  and  it  may  be 
reafonably  fuppofed  that  their  demands  from  England  will  always 
tncrcafe  in  proportion  to  the  increafe  of  their  people  and  linen  ma- 
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nufa&ures.  It  is  then  evidently  the  intereft  of  England  to  promote 
and  advance  the  manufacture  of  linen  in  Scotland  and  Ireland,  and 
give  them  all  reasonable  advantages  in  the  trade,  in  preference  to 
foreigners  ;  Where  the  balance  of  trade  is  againft  us,  and  this  feems 
to  be  the  fenfe  of  the  nation,  fince  all  foreign  linen ,  for  home  con- 
fumption,  pays  a  duty. 

The  linen  trade  of  this  country  is  regulated  by  feveral  Statutes. 
No  perfon  (hall  put  to  fale  any  piece  of  dowlas  linen,  &c.  unlefs  the 
juft  length  be  exprefi'ed  thereon,  on  pain  of  forfeiting  the  fame. 
28  Hen.  VIII.  cap.  4.  Ufing  means  whereby  linen  cloth  (hall  be 
made  deceitfully,  incurs  a  forfeiture  of  the  linen,  and  a  month’s 
imprifonment.  Stat.  1  Eliz.  cap.  12.  Any  perfons  may  fet  up 
trades  for  dreffing  hemp  or  flax,  and  making  thread  for  Zrw#«-cloth, 
&c.  15  Car.  II.  cap.  15. 

A  new  manufacture  has  been  lately  fet  on  foot  in  London,  for 
embellishing  linen  with  flowers  and  other  ornaments  of  gold  leaf. 
The  linen  looks  whiter  than  mod  of  the  printed  linens ;  the  gold  is 
extremely  beautiful,  and  is  Said  to  bear  vvaffiing  well.  See  Stuff. 

There  are  many  fubftances  from  which  a  juice  or  dye  is  obtained, 
that  will  ftain  linen  of  different  colours.  The  juice  ofthe  anacar- 
dium,  rubbed  on  linen  or  cotton,  gives  a  reddiffi  brown  ftain,  which 
foon  deepens  in  the  air  into  a  black,  and  which  has  not  been  dif- 
charged  by  waffiing  and  boiling,  with  foapoC  alcaline  ley.  Hence 
theanacardium  is  faid  to  be  ufed  for  marking  linen  and  cotton  cloths, 
and  to  be  known  all  over  India  by  the  name  of  marking-nut.  The 
juice  of  the  cashew-wh/,  called  by  fome  the  anacardium  of  the 
Weft  Indies,  differs  from  the  oriental  anacardium  in  it’s  colouring 
quality;  that  lodged  between  it’s  (hells  being  much  paler,  and  giv¬ 
ing  to  linen,  cotton,  or  paper,  only  a  browniffi  ftain,  which  is  dura¬ 
ble,  but  does  not  change  at  all  towards  blacknefs.  Several  fpecies 
of  the  toxicodendron,  or  poisON-tMWt/,  contain  in  their  leaves  a 
milky  juice,  -which,  in  drying,  becomes  of  a  deep  black,  and  com¬ 
municates  the  fame  colour  to  the  linen  on  which  it  is  dropped  :  the 
linen  thus  ftained,  boiled  with  foap,  came  out  without  the  lead 
diminution  of  it’s  colour,  nor  does  ftrong  ley  of  wood-affies  make 
any  change  in  it. 

LING,  in  ichthyology,  a  fpecies  of  the  afellus,  according  to 
moft  authors,  and  the  gadusmolva  of  Linnxus.  It  is  a  long-bodied 
fi(h,  being  ufually  from  three  to  four  feet,  more  approaching  to  the 
hake  than  to  any  other  fpecies  ;  it  is  covered  with  very  final!  feales* 
which  adhere  clofely  to  the  (kin  ;  the  back  and  (ides  are  of  a  bluiffi 
or  greeniffi  brown,  and  the  belly  white ;  it’s  head  is  flat  and  large, 
and  it’s  front  considerably  long  ;  the  upper  jaw  is  longer  than  the 
under,  and  both  are  furniffied  with  feveral  rows  of  ffiort  teeth,  and 
the  lower  with  one  range  of  longer,  and  in  the  palate  there  is  a  large 
number  of  (mall  teeth,  among  which  there  are  four  or  five  large  and 
long  ones  intermixed ;  the  mouth  opens  very  wide,  and  in  the  angler 
of  the  lower  jaw  has  a  (ingle  (hort  beard ;  it  has  two  fins  upon  the 
back,  one  near  the  head,  confiding  of  fifteen  rays,  the  other  not  far 
behind  it,  and  reaching  almoft  down  to  the  tail,  confiding  of  fixty- 
five  rays  ;  the  gill-fins  are  finall,  the  belly-fins  are  placed  high,  and 
the  tail  is  rounded  at  the  end,  and  marked  with  a  tranfverfe  black 
bar,  and  tipt  with  white.  See  Plate 5 9,  fig.  19. 

The  ling  abounds  about  the  Scilly  ifles,  on  the  coafts  of  Scarbo¬ 
rough,  and  thofe  of  Scotland  and  Ireland,  and  forms  a  confiderable 
article  of  commerce.  Great  quantities  of  this  fiffi  are  falted  for 
exportation  and  home  confumption  ;  thofe  for  exportation  muft 
meafure  26  inches  or  upwards,  in  order  to  beintitled  to  the  bounty. 
It  is  efteemed,  both  freffi  and  cured,  for  the  table. 

LINIMENT,  linimentum,  from  the  Latin  linire,  to  anoint  gently, 
in  pharmacy,  a  form  of  external  medicine,  made  of  undtuous  fub¬ 
ftances,  ufed  to  rub  on  any  diftempered  part.  The  liniment  is  of  a 
mean  confidence  between  an  oil  and  an  unguent. 

The  ufe  of  liniments  is  to  foften  afperities  of  the  (kin,  moiften 
parts  that  need  hume&ation,  refolve  the  humours  that  afflidl  the 
patient,  and  give  him  pain.  There  are  various  kinds  of  liniments 
ufed,  according  to  the  various  occafions. 

Linimentum  album,  the  white  liniment.  The  prefeription  is  a* 
follows  :  Take  oil-olive  three  ounces,  fpermaceti  fix  drams,  white- 
wax  two  drams ;  melt  all  together  over  a  gentle  fire,  ftirring  it  till 
it  is  perfectly  cold.  This  liniment  may  be  applied  in  cafes  of  exco¬ 
riation,  where,  on  account  of  the  largenefs  of  the  furface,  the  oint¬ 
ment  with  lead  or  calamine,  might  be  improper. 

Linimentum  Japonaceum,  the  foap  liniment,  is  made  thus  :  Take 
fpiritof  rofemary  a  pint,  hard  Spaniffi  foap  three  ounces,  camphor 
one  ounce  ;  digeft  the  foap  with  the  rofemary  fpirit,  till  it  is  dif- 
folved,  and  then  add  the  camphor  ;  when  this  is  melted,  the  whole 
is  finiffied. 

A  liniment  of  this  kind  may  be  prepared  by  rubbing  an  ounce  of 
camphor,  with  two  ounces  of  Florence  oil,  in  a  mortar,  till  the 
camphor  be  dilfolved.  This  antifpafmodic  liniment  may  be  ufed  in 
obftinate  rheumatifms,  and  in  fome  other  cafes,  accompanied  with 
extreme  pain  and  tenfion  of  the  parts. 

Linimentum  volatile ,  is  ordered  to  be  made  of  oil  of  almonds 
an  ounce  ;  fpirit  offal  ammoniac,  made  without  lime,  two  drams ; 
thefe  are  to  be  ffiaken  together  in  a  wide-mouthed  phial,  till  they 
are  perfectly  mixed.  Or  this  liniment  may  be  prepared  by  ffiaking 
together  an  ounce  of  Florence  oil,  and  half  an  ounce  of  fpirit  of 
hartffiorn.  If  the  patient’s  lkin  is  able  to  bear  it,  the  liniment, 
made  with  equal  parts  ofthe  fpirit  and  oil,  will  be  more  efficacious. 
Sir  John  Pringle  obferves,  that  in  the  inflammatory  quinfey,  a  piece 
of  flannel  moiftened  with  this  liniment  Land  applied  to  the  throat; 
to  be  renewed  every  four  or  five  hours,  is  one  of  the  moft  effica¬ 
cious  remedies  ;  and  that  it  feldom  fails,  after  bleeding,  either  to 
leffen  or  carry  off'the  complaint. 

A  liniment  for  burns  may  be  made  by  ffiaking  well  together  in  a 
wide-mouthed  bottle  equal  parts  of  Florence  oil,  or  of  freffi  drawn 
linfeed  oil,  and  lime-water.  This  is  found  to  be  an  exceeding 
*  propef 
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proper  application  for  recent  fcalds  or  burns.  It  may  either  be 
fpread  upon  a  cloth,  or  the  parts  affc&ed  may  be  anointed  with  it 
twice  or  thrice  a  day. 

A  liniment  for  the  piles  maybe  made  by  mixing  two  ounces  of 
emollient  ointment,  and  half  an  ounce  of  liquid  laudanum,  w’ith  the 
yolk  of  an  egg,  and  working  them  w^ell  together. 

LINNET,  limiria,  in  ornithology,  a  genus  of  birds,  fomewhat 
fmaller  than  thechaffinch  :  their  general  ground  is  a  greyilh  brown  ; 
in  the  year  1788,  a  white  one  was  caught  at  Baldock  in  Hertford- 
ftiire.  Their  tail  is'a  little  forked,  the  outer  feathers  of  it  having 
white  extremities  ;  and  they  all  ling  fweetly.  We  have  four  fpecies 
of  this  bird  in  England. 

1.  I  he  common  brown  linnet.  Thefe  birds  are  much  efteemed 
for  their  fong  :  they  feed  on  feeds  of  different  kinds,  which' they 
peel  before  they  eat :  the  feed  of  the  flax  is  their  favourite  food. 

2.  The  greater  red-headed  linnet.  The  male  has  a  fine  red  head, 
a  grey  neck,  a  dufky  reddifh-brown  back,  and  it’s  breaft  and  belly 
are  fomewhat  reddifli.  It  is  a  familiar  bird,  and  becomes  chearful 
in  five  minutes  after  it  is  caught. 

3.  T  he  leffer  red-headed  linnet.  This  is  the  leaf!  of  all  the  lin¬ 
nets,  and  on  the  back  is  of  the  fame  colour  with  the  common//W; 
the  back  part  of  it’s  head  is  red,  and  alfo  it’s  breaff,  but  the  lower 
part  of  it’s  belly  is  whitifh.  This  feems  to  be  the  fpecies  known 
about  London  by  the  name  of  /lone-red-poll. 

4.  '1  he  lad  fpecies  is  the  mountain  linnet.  It’s  beak  is  very 
fmall ;  it  s  head  and  back  are  of  the  fame  colour  with  thofe  of  the 
common  linnet,  and  the  feathers  of  it’s  breaft  and  belly  are  black, 
edged  with  white  ;  the  rump  of  the  male  is  of  a  fine  and  beautiful 
red,  and  thus  diftinguifhes  it  from  the  female.  This  fpecies  is 
common  in  Derbyfhire,  but  feems  not  fo  frequent  in  other  places. 

The  linnet  builds  in  hedges,  and  alfo  in  furze-bufhes  on  heaths, 
where  the  neltsconfift  of  different  materials.  When  they  build  in 
hedges,  they  ufe  the  flender  filaments  of  the  roots  of  trees,  and  the 
down  of  feathers  and  thiftles  :  but  when  they  build  in  heaths,  they 
ufe  mofs,  principally,  for  the  outer  part,  furnifhing  it  within  with 
fuch  things  as  the  place  will  afford,  chiefly  with  wool  and  hair. 
Thefe  birds  will  have  young  ones  three  or  four  times  a  year,  efpe- 
cially  if  they  are  taken  away  before  they  are  able  to  leave  the  nefts. 
They  lay  five  whitifh  eggs,  fpotted  like  thofe  of  the  goldfinch. 

When  they  are  intended  to  be  taught  to  whittle  tunes,  or  to  imi¬ 
tate  the  notes  of  any  other  bird,  they  are  to  be  taken  from  the  old 
one  when  they  are  not  more  thanfour  days  old  :  for  at  this  time  they 
have  no  idea  of  the  linnet's  note,  and  will  be  readily  taught  to  mo¬ 
dulate  their  voice  like  anything  that  is  mod  familiar  to  their  ears, 
and  within  the  compafsof  their  throat.  They  will  be  reared  very- 
well  upon  a  food  half  bread  and  half  rape-feed,  boiled  and  bruifed, 
to  be  given  themfeveral  times  a  day,  frefh  made  each  day,  and  not 
too  ftiff. 

Some  have  attempted  to  teach  them  to  fpeak,  in  the  manner  of 
the  parrot  or  other  birds,  and  they  will  arrive  at  a  fort  ofperfedfion 
in  it,  with  great  pains.  Mr.  Barrington  mentions  a  linnet,  which, 
being  taken  from  it’s  nett  when  only  two  or  three  days  old,  almoft 
articulated  thewordspre//y  boy,  as  well  as  fome  other  fhort  fentences. 

LINSEED,  the  feed  of  the  plant  linum.  Linfeed  bruifed  and 
fteeped  in  water,  gives  it  very  foon  a  thick  mucilaginous  nature,  and 
communicates  much  of  it’s  emollient  virtues  to  it.  It  is  anodyne, 
attemperating,  and  of  great  fervice  in  fuppreflions  of  urine  from  in¬ 
flammation  and  heat ;  it  envelopes  the  acid  falts  of  the  urine,  and 
prevents  their  vellicatirrg  and  wounding  the  tender  parts;  and  in 
fome  meafure  fupplies  the  mucus  of  the  bladder,  when  abraded  and 
worn  off.  It  is  to  be  given  in  decotftion,  or  infufion,  on  thefe  ocea- 
iions:  the  infufion  is  not  to  be  made  too  thick  or  mucilaginous,  be- 
caufe  in  that  cafe  it  loads  the  ftomach,  and  breeds  flatulencies  in  the 
inteftines.  A  flight  infufion  of  linfeed,  by  way  of  tea,  is  recom¬ 
mended  by  many  as  an  excellent  pc£lora! ;  and  the  feed  is  a  common 
and  very  good  ingredient  in  clytters.  The  oil  drawn  from  it  byex- 
preffion,  is  of  much  efteem  in  medicine,  and  fuppofed  good  in  the 
cure  of  catarrhs,  coughs,  afthmas,  and  other  difeafesof  the  bread, 
&c.  Externally,  this  feed  ground  to  powder,  is  an  excellent  emol¬ 
lient;  as  is  alfo  the  ftrong  mucilage,  made  by  boiling  the  feeds  a 
long  time. 

LINSPINS,  or  Linchpins,  are  fmall  pins  of  iron,  which  keep 
the  wheel  of  a  cann-on,  or  waggon,  on  the  axle-tree  ;  for  when  the 
end  of  the  axle-tree  is  put  through  the  nave,  the  linfpin  is  put  in 
to  keep  the  wheel  from  falling  off. 

LINSTOCK,  a  fhort  ttaffof  w  ood,  about  three  feet  loryg,  having 
at  one  end  a  piece  of  iron  divided  into  two  branches,  eacroof  which 
has  a  notch  to  hold  a  piece  of  match,  and  a  ferew  to  fatten  it 
there;  the  other  end  being  alfo  lb  od  with  iron,  and  pointed,  to 
flick  into  the  ground,  or  in  the  deck  when  it  is  ufed  at  fea.  It  is 
ufed  by  the  gunners  in  firing  cannon.  It  is  frequently  ufed  in  fmall 
veflels,  in  an  engagement,  where  there  is  commonly  one  fixed  be¬ 
tween  every  two  guns,  by  which  the  match  is  always  kept  dry  and 
ready  for  firing. 

LINT,  in  furgery,  is  the  feraping  of  fine  linen,  ufed  by  furgeons 
in  drefling  wounds."  It  is  made  into  various  forms,  which  acquire 
different  names,  according  to  the  difference  of  their  figures. 

The  different  forms  of  lint,  as  pledgi/s  or  dofftls,  are  required  for 
many  purpofes  ;  as,  1.  To  flop  blood  in  frelh  wounds,  by  filling 
them  up  with  dry  lint  before  the  application  of  a  bandage  ;  though 
ifferaped  lint  be  not  at  hand,  a  piece  of  fine  linen  may  be  torn  into 
fmall  rags,  and  applied  in  the  fame  manner.  In  very  long  haemor¬ 
rhages  the  lint,  or  rags,  fhould  be  firft  dippedintofomettvpticliquor, 
alcohol,  or  oil  of  turpentine,  or  fprinkled  with  a  ttyptic  powder. 
2.  To  agglutinate  and  heal  wounds;  to  which  end  lint  is  veryfer- 
viceable,  if  fpread  with  fome  digettive  ointment,  or  balfam,  ordipt 
in  fome  vulnerary  liquor.  3.  In  drying  up  wounds  and  ulcers,  and 
forwarding  the  formation  of  a  cicatrix.  4.  In  keeping  the  lips  of 
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wounds  at  a  proper  diftance,  that  they  may  not  hattily  unite,  before 
the  bottom  is  well  digefted  and  healed.  5.  They  are  highly  necef- 
fary  to  preferve  wounds  from  the  injuries  of  the  air.  Small  portions 
oxlint  tied  round  with  a  thread  are  chiefly  ufed  in  drefling  wounds  and 
ulcers  of  the  deeper  kind.  They  are  always  applied  to  the  bottom 
of  fuch  wounds,  the  remaining  cavity  being  filled  up  with  other 
portions  o flint.  By  this  means,  the  immediate  removal  &f  thedref- 
fings  is  not  only  provided  for,  but  the  poflibility  of  leavingany  part 
of  them  in  the  bottom  of  the  wound  is  prevented. 

LINTEL,  in  architecture,  a  piece  of  timber  that  lies  horizon¬ 
tally  over  door-pofts  and  window-jambs,  as  well  to  bear  the  thick- 
nefs  of  the  wall  over  it,  as  to  bind  the  fides  of  the  wall  together. 

LINUM,  flax,  in  botany,  a  genus  of  plants,  the  flower  of  which 
is  infundibuliform,  confifting  of  five  oblong  petals  ;  it’s  fruit  is  a 
globofe  eaplule  divided  into  ten  cells,  in  each  of  which  is  a  Angle 
acuminated  feed.  See  Flax  and  Linseed. 

Linum  catharticum,  purging  flax,  in  medicine,  makes  a  common 
purge  among  the  country  people.  It  is  almott  as  rough  as  that  of 
gratiola. 

This  herb  is  faid  to  be  an  effectual  and  fafe  cathartic  :  an  infu¬ 
fion  of  a  handful  of  frefh  leaves  in  whey  or  white  wine,  or  a  dram 
of  the  leaves  in  fubflance  with  a  little  cream  of  tartar  andanife-feeds, 
are  direded  for  a  dofe.  Linnaeus  recommends  an  infufion  of  two 
drams  of  the  dry  leaves  as  a  mild  laxative. 

It  is  greatly  recommended  by  fome  in  dropfies  ;  and  to  prevent 
it’s  griping  they  mix  anife,  or  fome  other  of  the  carminacc  feeds 
with  it.  It  is  given  in  moft  chronic  cafes,  where  people’s  confti- 
tutions  are  ftrong  enough  to  bear  it,  and  often  with  great  fuccefs. 

LION  ,  leo,  in  zoology,  the  ftrongeft  and  fierceft  of  all  quadrupeds. 
See  Plate  72, fig.  28. 

The  head  of  the  lion  appears  very  large  in  proportion  to  it’s  body, 
and  is  the  mod  flefhy  of  the  heads  of  all  the  known  animals.  It’s 
jaw-bones  alfo  are  remarkably  large.  The  breaft  alfo  appears  very 
large,  but  this  is  only  owing  to  the  great  quantity  of  long  hair  that 
covers  it,  for  the  fternum  is  fmaller  than  that  of  moft  animals  of 
the  fame  fize.  The  tail,  which  is  very  long,  appears  alfo  of  the 
fame  thicknefs  all  the  way,  but  this  is  wholly  owing  to  the  growth 
of  the  hair.  The  tail  itfelf  is  larger  at  the  bafe,  and  thence  goes 
taper  to  the  point :  but  the  hair,  being  very  fhort  near  it’s  bafe, 
and  continuing  to  grow  longer  all  the  way,  as  that  decreafes  in  thick¬ 
nefs,  is  fo  exadfly  proportioned  in  this  growth,  that  it  always  gives 
the  whole  tail  this  regular  appearance. 

The  long  hair  that  grows  about  the  neck  and  breaft,  and  makes 
what  is  called  the  mane  of  the  lion,  only  differs  from  the  hair  of  the 
reft  of  the  body  in  length,  having  no  greater  thicknefs,  or  rigidity, 
like  that  of  the  manes  of  other  animals.  The  claws  of  the  lion  have 
no  cafes  for  the  animal  to,  withdraw  them  into  in  walking,  but 
he  draws  them  up  backwards  when  he  walks,  and  places  them 
clofely  among  the  articulations  of  the  toes. 

The  lion  has  fourteen  teeth  in  each  jaw',  four  incifores,  four  ca¬ 
nine,  and  fix  molares.  The  incifores  are  fmall ;  the  canine  are  un¬ 
equal  in  fize,  two  being  very  large,  and  two  very  fmall ;  the  large 
ones  are  an  inchand  an  half  long,  and  arc  the  onlyones  the  ancients 
allowed  to  be  canine  teeth.  The  molares  are  alfo  irregular  in  fize, 
the  anterior  ones  being  very  fmall,  the  others  large,  and  terminated 
by  three  or  four  points,  forming  a  fort  of  flower-de-luce. 

The  tongue  of  the  lion  is  very  rough  and  rigid,  being  covered 
with  a  great  number  of  prominences  of  a  hard  matter,  refembling 
that  of  cat's  claws,  and  nearly  of  the  fame  fize,  the  bafe  of  each 
being  a  round  fleftiy  prominence  on  the  furface  of  the  tong'ue. 

The  eyes  of  the  lion  are  clear  and  bright,  even  after  the  creature 
is  dead.  The  common  obfervation  that  this  creature  fleeps  with 
it’s  eyesopen,is  founded  on  this,  that  it  has  a  very  thick  membrane 
lodged  in  the  greater  canthus  of  the  eyes,  which  it  can  extend  over 
the  whole  eye  upon  occafion,  ai»  birds  do  their  membrana  nieftitans, 
and  thus  will  have  nooccafion  to  (hut  it’s  eve-lids,  in  order  to  exclude 
the  light.  It  is  very  remarkable,  that  the  common  cat  has  all  the 
Angular  ftruclure  of  the  feveral  parts  as  the  lion  has,  it’s  claws,  feet, 
tongue,  and  eyes,  being  of  the  fame  kind,  and  it’s  internal  parts 
bearing  as  ftrong  a  refemblance. 

The  heart  of  the  lion  is  greatly  larger  than  that  of  any  other  crea¬ 
ture  of  the  fame  fize,  being  fix  inches  long,  and  four  in  diameter, 
in  the  largeft  part,  and  terminating  rn  a  very  fharp  point.  1  he 
brain  is  as  remarkably  fmall ;  and  upon  the  companion  of  this  with 
the  greater  quantity  of  brain  in  a  calf,  and  purfuing  the  obfervation 
through  feveral  other  creatures,  as  to  the  proportion  of  brain  they 
have,  it  does  not  appear  that  a  fmall  quantity  of  brain  is  a  mark  of 
folly,  but  ufually  of  greater  fubtilty,  and  of  a  cruel  difpofition. 

Lion -ant,  or  ant-eater,  formica  leo,  an  infect  fo  called  from  it’s 
devouring  great  numbers  of  ants.  1 1  is  the  caterpillar  or  worm  of  a 
fly  much  refembling  the  libcllse  or  dragon-flies. 

The  addrefs  of  this  infedl,  in  catching. the  ants,  is  admirable:  it 
makes  a  hole  of  a  conical  or  funnel-fliape,  in  the  loofe  land;  and  is 
fure  tocathallthe  ants  that  come  within  the  verge  of  this  hole,  by 
throwing  up  fandon  them,  whereby  they  are  forcibly  brought  into 
the  ppwer  of  the  enemy  at  the  bottom  of  the  hole. 

It  is  fomewhat  of  the  nature  of  the  fpider  in  it’s  way  of  taking  it’s 
prey,  it’s  manner  of  fpinning,  and  in  the  figure  and  foftnels  ot  it  s 
body  ;  and  has  fomewhat  the  appearance  ot  the  millepes,  or  wood- 
loule  ;  fo  that  fome  have  miftaken  ir  at  firft  for  that  animal.  It  is  / 
of  a  dirty  greyifh  colour,  matted  with  fome  black  fpors,  and  thcle 
are  alfo  fo  many  points,  which,  when  it  is  viewed  with  a  microfcopc, 
make  it  refetnble  a  hedge-hog  or  porcupine.  Its  body  is  com  poled 
of  feveral  rings,  and  has  thence  a  wuinkled  look.  It  has  fix  legs; 
four  are  joined  to  the  breaft,  and  the  other  two  to  a  long  part  w  hich 
may  be  taken  for  it’s  neck  ;  it’shead  is  fmall  and  flat,  and  it  has  two 
remarkable  horns  ;  thefe  arc  about  a  fixth  of  an  men  long,  and  as 
thick  as  a  hair,  and  are  hard,  hollow,  and  hooked  at  the  end,  like 
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the  claws  of  a  cat ;  at  the  origin  of  each  of  thefe  horns,  it  has  a 
clear  and  bright  black  eye,  which  fees  very  diftinitly,  and  gives  the 
creature  notice  to  efcape  on  fi^ht  of  the  fmalleft  objedt. 

LIONCELLES,  in  heraldry,  a  term  for  lions,  when  there  are 
more  than  two  of  them  borne  in  any  coat  of  arms,  and  no  ordinary 
between  them. 

LIP  of  a  horfe ,  in  the  manege.  A  horfe  is  faid  to  guard  himfelf 
with  his  lips,  when  they  are  lo  thick  that  they  cover  their  bars, 
and  keep  off  the  prelfure  of  the  curb. 

LIPOTHYMIA,  Fainting,  in  medicine,  may  a  rife  from 
feveral  caufes,  as  too  violent  exercifes,  fupprefTion  of  the  menfes, 
or  other  accuftomed  evacuations,  &c. 

A  lipothymy  is  often  fymptomatic,  accompanying  the  feurvy,  ma¬ 
lignant  fevers,  and  the  like  diforders  ;  which  being  cured,  the  dif- 
pofitionto  faintnefs  ceafes  of  courfe. 

As  to  the  cure  of  an  idiopathic  lipothymy,  proceeding  from  the 
fight  of  blood,  w'ounds,  ulcers,  or  any  chirurgical  operation,  nothing 
more  is  neceffary  than  to  change  the  room,  and  go  into  frefh  air  ; 
and  if  this  cannot  be  done,  the  fmell  of  Hungary-water,  volatile 
fpirits,  wine,  and  (trong  vinegar,  f pri nkl ing  the  face  with  cold  water, 
or  a  draught  of  generous  wine,  will  recover  the  drooping  fpirits  of 
the  patienr.  When  a  perfon  to  be  let  blood  is  afraid  of  fainting, 
he  fhould  be  laid  upon  a  bed. 

In  more  grievous  fainting. fits,  where  gentle  cordials  are  of  little 
ufe,  the  ftrongeft  fort  muff  be  applied,  asfpiritof  fal  ammoniac, 
to  the  noffrils,  temples,  and  pulfes,  with  flrong  fridtions  ;  or  forty 
or  fifty  drops  of  volatile  fpirits  may  be  given  internally  ;  to  which 
may  be  added  cinnamon-water,  orange-flower  water,  or  the  like  ; 
not  forgetting  a  draught  of  generous  wine,  with  veilications  and 
fridtions  of  the  extremities,  nofe,  ears,  head,  hair,  &c.  till  the  per¬ 
fon  recovers.  When  the  patient  is  hyfteric,  none  but  foetid  things 
ihould  be  applied  to  the  nofe  ;  fuch  as  cafior,  afia-foetida,  burnt 
feathers,  leather,  horn,  and  the  like. 

If  th e  lipothymy  proceeds  from  exccfiive  haemorrhages,  they  muff 
be  flopped  as  loon  aspoflible;  and  the  patient  muff  take  broths, 
jellies,  fpirituous  liquors,  and  generous  wine,  till  quite  recovered  ; 
which  remedies  arc  alfo  to  be  uled  when  it  proceeds  from  difeafes, 
lofs  of  llrength,  or  a  defedt  of  fpirits  and  good  juices. 

Many  people  are  fubjedf  to  faintings  after  bleeding  ;  in  this  cafe 
the  arm  fhould  be  but  gently  tied  up,  and  they  fhould  never  be 
blooded  after  a  full  meal,  nor  get  up  immediately  after  the  bleeding 
is  over. 

It  is  very  obfervable,  that  in  faintings  arifing  from  a  prefent  caufe, 
as  in  the  article  of  bleeding  jufi  mentioned,  the  patient  has  at  firft 
fome  power  of  motion,  though  on  a  confufed  principle,  and  will 
often,  before  he  faints,  violently  attempt  to  prevent  the  furgeon 
from  tying  up  the  arm  ;  but  in  thofe  faintings,  which  areprelages 
of  future  mifehief,  the  patient  always  falls  down  at  once  to  the 
ground,  and  has  no  power  of  motion,  or  fenfe  of  it,  in  it’s  approach. 

LIPS,  labia,  in  anatomy,  the  exterior  flefhy  covering  of  the 
mouth.  See  the  article  Mouth. 

The  cheeks  and  lips  form  the  fides  and  entry  of  the  cavity  of  the 
mouth.  They  are  formed  in  general  by  the  connedtion  of  feveral 
flefhy  portions,  of  different  breadths,  fixed  round  the  two  jaws,  co¬ 
vered  on  the  outfide  with  the  fkin  and  fat,  and  lined  on  the  infide  by 
a  glandulous  membrane.  Belides  this,  the  lips  have  a  loft  fpongy 
lubftance,  w'hich  fwells  and  fubfides  on  certain  occafions,  indepen¬ 
dently  of  the  adlion  of  the  mufcles  ;  and  is  mixed  with  fat. 

The  fubftance  that  fornfs  the  red  border  of  the  lips  is  a  colledtion 
of  very  fine,  long,  villous  papillae,  clofely  connedted  together,  and 
covered  by  a  fine  membrane  ;  which  feems  to  be  both  a  continuation 
of  the  epidermis,  and  of  that  pellicle  which  covers  the  glandulous 
membrane  of  the  cavity  of  the  mouth.  -This  fubflance  is  extremely 
fenfible.  The  internal  membrane  of  the  upper  lip  forms  a  fmall 
middle  framum  above  the  firft  dentes  inciforii. 

The  arteries  w’hich  goto  the  lips  are  ramifications  of  the  external 
carotid,  and  principally  of  the  external  and  internal  maxillary 
branches.  See  the  article  Artery. 

The  veins  are  ramifications  of  the  external  anterior  jugular. 
See  the  article  Vein. 

1  he  nerves  of  thefe  parts  come  from  the  maxHlaris  fuperior  and 
inferior,  which  are  branches  of  the  fifth  pair  ;  and  alfo  from  the 
portio  dura  of  the  auditory  nerve,  or  lympatheticus  minimus,  the 
ramifications  of  which  are  fpread  in  great  numbers  on  all  thefe 
parts  and  communicate  very  Angularly  with  the  nerves  of  the  fifth 
pair  in  feveral  places. 

I  here  is  fo  much  variety  in  the  mufcles  of  the  Ups  in  different 
objedts,  that  it  is  not  at  all  furprifing  to  find  anatomifts  difagree 
in  the  defeription  of  them. 

The  mufcles  of  the  lips  are  ufually  divided  into  common  and 
proper  ;  the  common  are  thofe  which  end  at  the  angles  of  the  two 
lips  ;  and  thofe  are  proper  which  are  fixed  in  one  lip  only,  which  are 
again  lubdivided  into  proper  mufcles  of  the  upper-///),  and  proper 
mufcles  of  the  under-///..  r  V  V 

The  common  mufcles  are  the  femi-orbiculares,  fupra-femi-orbi- 
culares,  buccinatores,  and  zygomatici  majores. 

The  proper  mufcles  of  the  upper-///)  are  the  zygomatici  minores, 
canini,  inciforii  laterales,  and  inciforii  medii. 

Thofe  of  the  under-/z/>,the  triangulares,  triangularium  collaterales, 
quadratus,  inciforii  inferiores,  and  cutanei. 

The  upper-///)  is  fometimes  moved  by  the  adiion  of  the  mufcles  of 
the  nofe,  efpecially  the  pvramidales  ;  and  both  lips,  either  jointly 
or  feparately,  are  moved  by  fudtion,  without  the  affi fiance  of  their 
proper  mufcles. 

1  he  common  mufdes  of  the  lips  either  draw  both  corners  of  the 
mouth  at  once,  or  only  one  at  a  time,  according  to  the  different 
diredlion  of  their  fibres.  The  proper  mufcles  pull  the  different 
parts  of  the  Ups  in  which  they  are  inferted. 


The  buccinators,  in  particular,  may  ferve  to  move  the  food  in 
maffication. 

Hare- Lips,  in  furgery,  a  diforder  in  fome  perfons,  wherein  the 
upper-///)  is  fo  divided  as  to  refemble  a  hare’s  lip.  This  divifion  is 
fometimes  fmall,  at  other  times  it  is  double,  like  the  letter  M,  and. 
then  termed  the  double  har e-lip.  Befides  the  deformity  caufed  by 
this  diforder,  it  hinders  infants  from  fucking,  and  adults  from  fpeak- 
ing  diftindtly.  Sometimes  this  accident  happens  to  the  lower-///), 
from  the  ill  treatment  of  a  wound,  and  this  is  called  the  fpurious 
hare-lip;  the  true  kind' is  born  with  the  infant.  The  fmaller  and 
more  equal  the  fiffure  of  the  hare-lip  is,  it  is  generally  fo  much  the 
moreealily  cured.  In  fome  infants,  the  divifion  of  the  Up  isfo  large 
and  irregular,  that  there  can  be  but  little  hopes  of  a  cure,  which 
may,  however,  be  eafily  performed  on  the  very  fame  lip,  when  adult. 
Sometimes  too  we  meet  with  a  tooth  projecting  forward  into  the 
fiffure  ;  in  this  cafe  it  cannot  be  cured  without  firft  taking  out  the 
tooth.  In  a  recent  hare-lip,  or  one  made  by  a  wound,  the  cure  is. 
to  be  performed  by  the  knotted  future.  See  the  articles  Suture 
and  Wound. 

In  curing  the  hare-lip,  where  part  of  the  Up  is  wanting,  no  at¬ 
tempt  can  be  made  to  fupply  what  is  deficient,  but  only  to  unite 
thofe  parts  which  are  divided,  by  takihg  off  the  fkin  from  the  edges 
of  the  fiffure,  and  then  caufing  them  to  unite  and  grow  together, 
by  palling  through  them  twocr  three  needles,  made  of  gold  or  filver, 
pointed  w  ith  fteel,  from  the  right  to  the  left,  beginning  wfith  the 
upper  part  of  the  fiffure,  and  inferting  them  at  about  a  ftraw’s 
breadth  from  each  other:  the  furgeon  having  thus  entered  the 
needles,  and  cleanfed  the  bleeding  lips  with  a  fponge,  he  takes  a  piece 
of  ftrong  waxed  thread  or  filk,  and  fafiening  it  about  one  end  of  the 
needle,  he  winds  it  over  the  other  end,  and  back,  again.  Having 
done  this,  he  afterwards  fecurcs  it  bv  a  knot ;  by  this  means  the' 
edges  of  the  lips  are  brought  clofe  together,  and  the  upper  part  or 
furface  kept  fmooth  and  even.  To  heal  the  wound  internally,  it  is 
dreffed  wfith  foft  lint  dipped  in  honey  of  rofes,  and  put  between  the 
gums  and  lip ;  but  this  pradtice  can  only  be  followed  with  adults  i 
the  external  part  of  the  wound  is  at  the  lame  time  dreffed  with  bal- 
fam  of  Peru,  or  fome  other  vulnerary  unguent,  covered  with  lint 
and  comprefs,  and  over  that  a  Iticking  plailtcr  with  four  heads,  two 
of  which  are  faftened  on  the  left  fide  of  the  lip,  and  two  upon  the 
right,  and  the  whole  fecured  by  a  fling  or  fillet,  whofe  extremities 
may  be  faftened  about  the  head,  either  by  a  knot  or  pins.  But  it 
muft  here  beobferved,  that  when  the  fiffures  appear  large  and  deep, 
fo  that  the  two  parts  of  the  lip  cannot  be  eafily  joined,  it  will  be 
neceffary,  before  the  above  operation,  to  divide  thp  fraenulum  of  the 
upper-///)  from  the  gum  with  a  pair  of  feiffars,  but  without  wounding 
the  gum,  or  uncovering  the  jaw.  Though  the  haemorrhage  is  often 
very  plentiful  in  performing  thefe  operations  on  infants,  yet  it  is 
not  dangerous,  fince  it  prevents  an  inflammation,  and  generally 
ceafes  after  tying  the  bandages. 

The  dreffmgs  ought  not  to  be  moved  before  the  third  day, 
unlefsfome  accident  makes  it  neceffary  :  and  then  it  muft  be  done 
with  great  caution,  to  avoid  feparating  the  parts  in  contadf.  If  the 
lips  of  the  w  ound  appear  conjoined,  three  or  four  days  after  the  ope¬ 
ration,  you  may  then  venture  to  draw  out  the  middle  needle,  when 
there  are  three,  or  the  upper  one,  w'hen  there  are  only  two  ;  and 
two  or  three  days  after  draw  out  the  other :  the  cure  muft  be  com¬ 
pleted  by  dreffing  everyday,  as  at  firft. 

In  wounds  of  the  lips  made  by  blunt  inftruments,  by  falls,  or  by 
bullets,  the  fhattered  parts  muft  be  brought  to  digeftion  ;  and  the 
lips  of  the  wound,  after  being  cleaned,  brought  together,  either  by 
means  of  flicking  plaiiters,  or  by  the  future  ufed  in  the  hare-lip. 
The  patient,  while  under  cure,  muft  avoid  talking  and  chewfing; 
his  diet  therefore  muft  be  fpoon-meat.  If  the  w'ound  is  very  large, 
the  bloody  future  is  fometimes  neceffary. 

LIPTOTES,  in  rhetoric,  a  figure,  w'herein,  by  denying  the 
contrary  of  what  we  intend,  more  is  lignified  than  we  would  lecm 
to  exprefs :  or, 

Liptotes  does  more  fenfe  than  words  include — 

“  I’ll  not  defpife  your  gifts  ;  he’s  not  fo  rude.” 

And  in  that  verfe  of  Virgil  : 

Ghtid prodejl,  quod  me  ipfe  animo  non  fpernis,  Arnynta  f 

LIQUEFACTION,  an  operation,  by  which  a  folid  body  is  redu¬ 
ced  into  a  liquid  ;  or  the  adtion  of  fire  or  heat  on  fat,  and  other  fufi- 
ble  bodies,  which  puts  their  parts  into  a  mutual  inteftine  motion. 

'  LIQUID,  among  grammarians,  is  a  name  applied  to  certain 
confonanrs  oppofed  to  mutes.  L,  m,  n,  and  r,  are  liquids. 

LIQUIDATION,  theadf  of  reducing  and  ascertaining  either 
fome  dubious  difputable  fum,  or  the  refpedtive  pretenfions  which 
two  perfons  may  have  to  the  fame  fum. 

LIQUOR  mineralis  anodynus,  a  famous  liquor  invented  by  Hoff¬ 
man,  and  fuppofed  by  Burggrave  to  be  made  in  this  manner:  Take 
oil  of  vitriol  and  Indian  nitre,  of  each  four  ounces  ;  diftil  the  fpirit 
gradually  from  this  by  a  retort ;  pour  two  ounces  of  this- fpii it  cau- 
tioufly  and  fucceffively  into  fifteen  ounces  of  fpirit  of  wine  highly 
redtified ;  diftil  this,  and  there  comes  over  a  very  fragrant  fpirit. 
This  is  to  be  again  diftilled,  to  render  it  perfedtly  pure,  adding 
firft  to  it  a  fmall  quantity  of  oil  of  cloves,  and  a  quantity  of  water, 
equal  to  that  of  the  fpirit  ;  after  this,  as  foon  as  the  watery  vapours 
begin  to  arife,  the  whole  procefs  is  to  be  flopped,  and  the  fpirit  kept 
alone  in  a  bottle  well  ftopr.  This  liquor  has  great  virtues  as  an 
anodyne,  diaphoretic,  antifeptic,  and  carminative. 

LIQUORICE,  in  botany,  the  name  of  a  plant  much  ufed  in 
medicine.  It  grows  four  or  five  feet  high,  it’s  (talks  are  hard  and. 
woody  ;  it’s  leaves  are  fmall  and  roundifh  ;  and  they  ftand  many 
together  on  the  tw'o  fides  of  a  rib,  making  what  authors  call  a 
winged  leaf.  They  arc  vifeous  to  the  touch  j  the  flowers  are  of  the 
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papilionaceous  kind,  fmall  and  bluifh.  The  plant  is  of  the  diadel- 
phia  decandria  of  Linnaeus,  and  of  the  herba:  flore  papilionaceo  feu  legu- 
minofcEoi  Mr.  Rav.  Liquorice  prows  wild  in  many  parts  of  France, 
Italy,  Spain,  and  Germany.  It  iscultivated  in  great  abundance  in 
Yorkfliirc,  and  in  many  other  parts  of  England  ;  and  by  the  good 
order  we  keep  the  foil  in,  it  produces  better  roots,  longer,  evener, 
and  more  fiicCulent  than  are  to  be  had  from  any  other  part  of  the 
world.  The  reft  of  Europe  is  in  great  meafure  furniflied  by  what 
grows  about  Bayonne  and  Saragolfa  in  Spain. 

Liquorice  is  an  excellent  medicine  in  coughs,  and  all  diforders 
of  the  breaff  and  lungs.  It  obtunds  the  lharpnefs  of  acrid  and  fait 
humours.  Itis  alfo  recommended  againfl  diforders  ofthe  kidnies 
and  bladder,  and  is  faid  to  take  off  the  fenfe  of  pain  in  many  terrible 
complaints,  It  is  an  ingredient  in  almofi  all  decodtions  and  ptifans, 
in  which  it  is  efieemed  for  obtunding  acrimony,  and  for  giving  the 
whole  a  very  plcafant  tafie,  and  drowning  the  worft  flavour  of  the 
other  ingredients. 

UST,  in  commerce,  the  border  of  cloth,  or  of  a  fluff ;  ferving 
not  only  to  fliew  their  quality,  but  to  preferve  them  from  being  torn 
in  the  operations  of  fulling,  dyeing,  and  the  like.  Lift  is  ufed  on 
various. occafions  :  but  chiefly  by  gardeners,  for  fecuring  their  wall- 
trees.  See  Cloth,  & c.  '  \ 

List,  in  architecture,  a  little  fquare  moulding,  called  a  fillet, 
liftel,  &c.  See  Fillet  and  Moulding. 

List  alfo  fignified  the  inclofed  field  or  ground,  wherein  the  an¬ 
cient  knights  held  their  jufts  and  combats. 

LISTING,  far  Inlisting,  in  military  language,  denotes  the 
retaining  and  enrolling  foldiers,  as  volunteers,  for  the  national  fer- 
vice.  When  any  perfon  is  i'nlified  as  a  foldier,  he  (hall  within  four 
davs  be  taken  before  the  next  julfice  of  peace,  or  chief  magiftrate  of 
a  town  ;  and  before  him  fhall  be  at  liberty  to  declare  his  diflent  to 
•fuch  inlijling;  and  on  fuch  declaration,  and  returning  the  inliftiug 
money,  and  paying  20s.  for  the  charges  expended  on  him,  he  fhall 
be  forthwith  difcharged,  in  prefence  of  fuch  magiftrate.  But  if  he 
fhall  refufe  or  negle&in  twenty-four  hours  to  return  and  pay  fuch 
money,  he  fhall  be  deemed  to  be  as  truly  inli/ted,  as  if  he  had  given 
his  affent  before  a  magiftrate. 

LITANY,  a  folemn  form  of  fupplication  to  God,  in  which  the 
minifter  or  prieft  utters  fome  things  fit  to  be  prayed  for,  and  the 
people  join  in  their  interceiTion,  faying,  “  We  befeech  thee  to  hear 
us,  good  Lord,”  &c. 

At  firft,  the  ufe  of  litanies  was  not  fixed  to  any  Hated  time,  but 
were  only  employed  as  exigencies  required.  They  were  obferved, 
in  imitation  of  the  Ninevites,  with  ardent  {applications  and  fallings, 
to  avert  the  threatening  judgments  of  fire,  earthquakes,  inundations, 
or  hoftile  invafions.  About  the  year  400,  litanies  began  to  be  ufed 
in  proccfiions,  the  people  walking  barefoot,  and  repeating  them 
with  great  devotion ;  and,  it  is  pretended,  that  by  this  means,  feveral 
countries  were  delivered  from  great  calamities.  The  days  on  which 
thefe  were  ufed,  were  called  rogation  days ;  they  were  appointed  by 
the  canons  of  different  councils,  till  it  was  decreed  by  the  council  of 
Toledo,  that  they  fhould  be  ufed  every  month  throughout  the  year  j 
and  thus  by  degrees  they  came  to  be  ufed  weekly  on  Wednefdays 
and  Fridays,  the  ancient  ffationary  days  for  fading.  To.thefe  days 
the  rubric  of  our  church  has  added  Sundays,  as  being  the  greatell 
days  for  affembling  at  divine  fervice. 

LITEfthe  name  of  a  plaifler  much  commended  by  the  ancients : 
it  confided  of  verdigris,  wax  and  refin. 

LITERARY  property,  is  that  property  which  an  author,  or  his 
aflignee,  may  be  fuppofed  to  have  in  his  own  literary  compofitions  ; 
fo  that  no  other  perfon  without  his  leave  may  publifh  or  make  profit 
of  the  copies.  In  cafe  of  a  bargain  for  a  fingle  impreflion,  or  a  fale 
or  gift  of  the  copy-right,  the  reverfion  is  plainly  continued  in  the 
original  proprietor,  or  the  whole  property  is  transferred  to  another. 
It  has  beenaqueflion  much  agitated  of  late  in  our  fuperior  courts  of 
judicature,  and  at  length  determined  by  the  houfe  of  lords  againd 
authors  and  their  adigns,  whether  the  copy-right  of  a  book  belongs 
to  the  author  by  common  law.  But,  exclufive  of  fuch  copy-right  as 
may  fubfifi  by  the  rules  of  the  common  law,  the  datute  8  Ann.  cap. 
19,  has  protested,  byadditional  penalties,  the  property  of  authors  and 
their  afligns  for  the  term  of  fourteen  years,  and  hath  directed,  that 
jf,  at  the  end  of  that  term,  the  author  himfelf  be  living,  the  right 
fliall  theft  return  to  him  for  another  term  of  the  fame  duration  ;  and 
this  is  the  foie  right  now  vefled  in  the  proprietors  of  copies.  A  limi- 
lar  privilege  is  extended  to  the  inventors  of  prints  and  engravings, 
for  the  term  of  twenty-eight  years,  by  8  Geo.  II.  and  7  Geo  III. 

LITERATI,  lettered,  an  epithet  given  to  fuch  perfons,  among 
the  Chinefe,  as  bre  able  to  read  and  write  their  language. 

The  literati  alone  are  capable  of  being  made  mandarins. 

Literati  is  alfo  the  name  of  a  particular  lecl,  either  in  religion, 
philofophy,  or  politics  ;  confiding  principally  ofthe  learned  men  of 
that  country:  among  whom  it  is  called  jukiao,  i.  c.  learned.  It  had 
it*  rife  in  the  year  of  Chrifi  14.00,  when  the  emperor,  to  awaken  the 
native  affe&ion  of  the  people  for  knowledge,  which  had  been 
quite  banifhed  by  the  preceding  civil  wars  among  them,  and  to  dir 
up  emulation  among  the  mandarins,  chofe  out  forty-two  of  the 
ableft  among  their  doSlors,  to  whom  he  gave  a  commiflior.  to  com  - 
pofe  a  body  of  do&rine,  agreeable  to  that  of  the  ancients,  which  was 
then  become  the  rule,  or  dandard,  of  the  learned. 

This  doctrine,  in  lieu  of  the  idolatry  that  prevailed  before,  intro¬ 
duced  a  refined  kind  of  atheifm.  The  work,  being  compofcd  by 
fo  many  perfons  of  learning  and  parts,  and  approved  by  the  emperor 
himfelf,  was  received  with  infinite  applaufe  by  all  the  people.  Many 
\vere  pleafed  with  it  becaufe  it  feemed  to  lubvert  all  religion ;  others 
approved  it,  becaufe  the  little  religion  that  it  left  them,  could  not, 
give  them  much  trouble.  And  thus  was  formed  the  feet  of  the 
Literati;  which  confids  of  the  maintainers  and  adherents  to  this 
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dedtrme.  The  court,  the  mandarins,  and  the  perfons  of  fortune 
and  quality,  &  c.  are  generally  retainers  to  it;  but  a  great  part  of 
the  common  people  dill  hold  to  their  wordiip  of  idols. 

I  he  literati  freely  tolerate  the  Mahometans,  becaufe  they  adore, 
with  them,  the  king  of  heaven,  and  author  of nature  ;  but  they  bear 
a  perfett  averlion  to  all  forts  of  idolaters  among  them  :  and  it  was 
once  refolved  to  extirpate  them.  But  the  diforder  this  would  have 
occafioned  in  the  empire  prevented  it  :  they  now  content  themfclves 
with  condemning  them,  in  general,  as  heretics  ;  which  they  do  fo- 
lemnly  every  year  at  Pekin. 

L1IHARGE,  lythargyrum,  (from  %So;,  a  done,  and  apyupcs  fil- 
ver,j  is  properly  a  recrement  of  lead,  or  lead  vitrified,  either  alone, 
or  with  a  mixture  of  copper.  When  ill  ver  is  to  be  feparated  from 
copper,  or  other  impure  mixture  in  the  ore,  it  is  put  into  a  ted,  and 
with  it  is  melted  a  great  quantity  of  lead.  When  by  the  heat  to 
which  thefe  matters  are  expofed,  the  lead,  and  trie  other  impure 
metals,  &c.  which  were  in  the  filver  ore,  fwim  like  oil  on  the  fur- 
face  of  the  filver,  the  lead  is  gradually  blown  to  the  fides  of  the  ted, 
and  then  a  notch  being  cur,  the  lead  runs  ofi',  and  when  cool,  ap¬ 
pears  in  the  form  which  we  call  litharge.  1  his  litharge  is  of  a  deep 
yellow,  or  of  a  whitifh  colour,  accordingto  the  different  bodies  that 
are  mixed  with  it,  or  according  to  the  different  degrees  of  heat  to 
which  it  was  expofed,  and,  according  to  the  darknelsor  lightnefsof 
it’s  colour,  is  called  litharge  of  gold  or  of  filver. 

Litharges  are  deficcative,  deterfive,  and  cooling  :  they  make  the 
confidence  of  feveral  plaiders.  The  potters  ufe  them  to  give  a  beau¬ 
tiful  glofs  to  their  ware  ;  they  are  employed  iri  the  compofi'tion  of 
fome  glades,  for  they  are  very  fufible,  and  affifi  the  fufion  of  other 
lubdances  ;  and  they  are  alfo  ufed  by  painters,  dyers,  Ikinners,  and 
glaziers.  When  mixed  with  wine,  they  give  it  a  bright  fprightly 
colour,  but  render  it  extremely  unwholefome.  See  Lead. 

LI  1HIDIA,  in  natural  hiilory,  the  name  of  a  large  clafs  offof- 
fils,  including  the  flint  and  pebble  kinds. 

LI  I  HON  I  RIP  riCON  Tulpii ,  a  famous  diuretic  medicine, 
invented  by  Tulpius,  and  given  with  great  fuccefs  in  cafes  of  the 
done,  but  requiring  great  judgment  and  caution  in  the  adminifler- 
ing  it. 

I  he  preparation  is  this  :  takeadramof  cantharides  without  their 
wings,  and  a  dram  of  Idler  cardamoms  without  their  hulks,  powder 
them  fine,  and  pour  upon  them  an  ounceof  rectified  fpirit  of  wine, 
and  half  an  ounce  of.  fpirit  of  nitre  :  fetthem  to  infule,  without  heat, 
for  five  or  fix  days,  dirring  them  from  time  to  time.  The  phial 
mud  not  be  flopped  clofe  ;  becaufe,  if  it  be,  the  continual  fermen¬ 
tation  will  burlt  it.  Thedofe  is  from  fourteen  to  fifteen,  or  twenty 
drops,  in  a  glafs  of  wine  and  water.  It  is  to  be  taken  ip  a  morning, 
an  hour  after  eating  a  mefs  of  broth,  and  may  be  repeated  for  three 
or  four  days. 

LI  I  HONTRIPT1CS,  (from  \iBos,  done,  and  Sfvjflw,  I  break,) 
medicines  proper  to  diffolve  the  done  in  the  bladder  and  kidneys. 
See  the  articles  Calculus  and  Stone. 

As  to  Mrs.  Stephens’s  medicine,  it  is  a  compofition  of  foap  arid 
lime  made  of  different  fhells,  which  every  body  knows  tobehighly 
cauflic  ;  and  is  therefore  condemned  by  Dr,  Mead,  finceit’scorro- 
live  quality  mud  be  injurious  to  the  bladder. 

Dr.  Hartley  gives  the  following  expeditious  wray  of  preparing  his 
litboniriptic  electuary  :  Pour  two  gallons  of  water  upon  a  pound  of 
oyder-lhell-lime  ;  dir  it  two  or  three  times,  and  w’hen  it  has  fallen 
to  the  bottom,  pour  off  the  clear  part  of  the  water.  Repeat  this  fif¬ 
teen  or  twenty  times,  or  till  the  clear  water,  which  is  poured  off,  be 
almofl  tadclels  ;  leaving  about  five  pints  of  water  upon  the  lime, 
after  the  lad  ablution.  Then  pour  this  mixtureof  water  and  dulci¬ 
fied  lime  upon  five  pounds  of  Alicant  foap,  fhaved ;  and  proceed  as 
diretded  in  the  fird  receipt.  The  mafs,  prepared  in  this  manner, 
will  be  fit  for  ufe  in  a  few  days,  or  even  immediately  ;  but  then  the 
Do£tor  prefers  fhe  foregoing  receipt,  where  time  can  be  allowed 
for  it. 

If  the  mafs  of  foap,  and  oyfler-fliell-lime,  dulcified  in  either  of 
the  above  mentioned  ways,  be  made  of  the  confidence  of  an  eledtu- 
ary,  it  is  then  called  the  lithontriptic  eledduary ;  which  for  cure  is 
more  convenient  than  the  mafs,  for  thofe  who  defire  to  take  the 
medicine  diffolved  in  a  liquid  vehicle,  as  milk,  water  fweetened 
with  honey  or  fugar,  water  flavoured  with  brandy  or  rum,  and 
fmall  beer. 

Where  a  perfon  is  fuppofed  to  have  a  large  done  in  the  kidneys, 
or  bladder,  he  ought  to  take  every  day  as  much  of  the  mafs  or  elec¬ 
tuary,  as  contains  two  ounces  of  the  foap,  unlefs  his  pain  and  pro¬ 
vocation  to  make  water  be  violent ;  in  which  cale  it  wall  be  proper 
to  begin  with  about  half  this  quantity,  and  to  increafc  it  as  lie  can 
bear.  The  medicine  ought  alfo  in  this  cafe  to  be  dulcified  in  an 
extraordinary  degree. 

LITHOPHYTA,  in  theLinnaean  fydem  of  natural  hidory,  be¬ 
long  to  the  genus  of  gorgonia,  in  the  clafs  of  zoophytes.  They  are 
the  habitations  of  animals,  as  well  as  the  coral,  the  animals  in 
this  particular  fubdance  occafioning  the  cortical  parts.  8ce  the  ar¬ 
ticle  Keratophyta. 

LITHOTOMY,  (of  m  0oj,  done,  and  reptvu,  I  cut,)  in  furgery, 
an  operation  performed  upon  a  human  body,  in  order  to  extract  the 
done  out  of  the  bladder.  '  - 

Mr.  Sharp  lays  down  the  following  method  of  fcarching  for  the 
done.  I  he  patient  being  laid  on  an  horizontal  table  with  his 
thighs  elevated,  and  a  little  extended,  pafs  the  found,  or  catheter, 
with  the  concave  part  towards  you, till  it  meets  with  (ome  refiltance 
in  the  perinreum,  a  little  above  the  anus  ;  then  turning  it  without 
much  force,  pufh  it  gently  on  into  the  bladder,  and  it  it  meets  w  ith 
an  obflrudfion  at  the  neck,  raife  it’s  extremity  upwards,  by  inclining 
the  handle  of  it  towards  you  ;  and  if  it  does  not  then  flip  in,  with¬ 
draw  it  a  quarter  of  an  inch,  and  introduce  your  fore- finger  into 
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the  reCtum,  lift  it  up,  and  it  will  feldom  fail  to  enter.  Though, 
upon  fearching,  thefurgeon  mav  be  allured  of  a  ftone  in  the  bladder, 
yet  he  is  not  without  farther  inquiry  to  operate  immediately  ;  fince 
there  are  fomc  obftacles  that  forbid  the  operation,  either  abfolutely, 
r  only  fora  certain  time.  Among  thefe,that  of  the  greatelt  con- 
fequence  is  the  gravel  or  hone  in  the  kidneys,  which  is  known  by  the 
pain  in  the  loins,  vomiting,  retraCtion  of  the  tefticles,  numbnefsof 
fhe  thighs,  and  often  bv  matter  which  the  inflammation  produces  in 
the  kidneys.  Difference  of  age  makes  an  extreme  difference  in  dan¬ 
ger,  infantsand  young  people  almoft  alway£recovering;  but  Hill  the 
operation  is  advifeable  in  thofe  advanced  in  years,  though  it  is  not 
attended  with  near  the  fame  fuccefs.  Before  the  operation  is  per¬ 
formed,  it  is  proper  to  prepare  the  patient  with  a  gentle  purge  the 
preceding  day,  and  a  clyfter  early  in  the  morning,  which  will  be  of 
great  fervice  in  cooling  the  body  and  making  the  operation  lefs  dan¬ 
gerous,  where  the  rectum  is  liable  to  be  wounded  when  full. 

The  moll  convenient  time  for  the  •  perationof  lithotomy  isfpring 
or  autumn,  though  when  the  patient  is  in  exquifite  torment,  or  his 
life  in  danger,  the  prefent  opportunity  lhould  be  embraced.  Litho¬ 
tomy  is  of  two  kinds:  that  made  into  the  bladder  is  termed  cyfotomy  ; 
but  when  the  ftone  is  in  the  kidneys,  which  very  rarely  happens, 
the  operation  is  termed  nephrotomy. 

With  refpeCt  to  the  feveral  methods  of  performing  lithotomy  for 
the  flone  in  the  bladder,  they,  according  to  Heifter,  are  four :  the 
firft,  and  moil  ancient,  is  the  apparatus  minor,  called  likewife  the 
Celfian  or  Guidonian  method  :  the  fecond  the  apparatus  magnus,  or 
Marianus’s  method;  the  latter  being  termed  the  new,  and  the  for¬ 
mer  the  old  method:  the  third  is  the  apparatus altus,  or  hypogaftric 
feCtion,  wherein  theiheifion  is  made  at  the  lower  part  of  the  abdo¬ 
men  in  the  anterior  fide  of  the  bladder,  immediately  above  the  os 
pubis  ;  whereas  in  the  reft  it  is  made  in  the  perinaeum,  between  the 
anus  and  the  ferotum  :  the  fourth,  and  molt  modern  method,  wras 
invented  towards  the  end  of  the  laft  century,  and  is  termed  the  la¬ 
teral  operation. 

i.l  he  firft  method  is  now  intirely  laid  afide,  though  Heifter 
thinks  it  practicable  on  boys  under  fourteen :  the  wound  of  the 
bladder  in  this  operation,  fays  Sharp,  is  made  in  the  fame  place  as  is 
now  pra&ifed  in  the  lateral  method:  but  it’s  being  impracticable 
on  fome  fubjeCts,  and  uncertain  in  all  others,  has  made  it  to  be 
univerfally  exploded. 

2.  In  performing  lithotomy  by  the  apparatus  major,  Mr.  Sharp’s 
directions  for  the  fituation  of  the  patient  are  thefe  :  Having  laid  the 
patient  on  a  fauare  horizontal  table,  three  feet  four  inches  high, 
with  a  pillow  under  his  head,  let  his  legs  and  thighs  be  bent,  and 
his  heels  made  toapproach  his  buttocks,  by  tying  his  hands  to  the 
foies  of  his  feet  with  a  couple  of  ftrong  ligatures ;  and  to  fecure  him 
more  effectually  from  ftruggling,  pafsa  double  ligature  under  one  of 
his  hams,  and  carry  the  four  firings  round  his  neck  to  the  other 
ham:  then  paffing  the  loop  underneath,  make  a  knot  by  threading 
one  of  the  Angle  ends  through  the  loop  ;  and  thus  the  thighs  are  to 
bewidened  from  each  other,  and  firmly  fupported  by  proper  perfons. 

The  patient  thus  fituated,  Heifter  direCts  the  operation  as  fol¬ 
lows  :  the  operator,  dipping  the  beak  of  a  fizeableand  grooved  fteel 
catheter  in  oil,  conveys  it  through  the  urethra  into  the  bladder,  and 
being  allured  there  is  a  flone,  turns  the  crooked  part  of  the  catheter 
in  the  bladder  and  urethra  towards  the  left  fide  of  the  perinasum,  but 
the  handle  and  penis  which  contains  it,  towards  the  right  inguen, 
then  delivers  it  to  the  affiftant,  who  holds  up  the  ferotum  in  the 
other  hand  ;  for  the  crooked  convex  part  of  the  catheter  thus  ele¬ 
vated  in  theperinaeum,  renders  that  part  of  the  urethra  which  is  to 
be  divided,  fufficiently  perceptible  both  to  the  fight  and  touch.  He 
next  lays  hold  of  the  integuments  of  the  perinaeum  with  the  fingers 
of  his  left  hand,  holding  in  his  right  the  incifion-knife,  wrapped  in 
linen,  as  he  would  do  a  pen  for  writing  :  with  this  he  makes  a  lon¬ 
gitudinal  incifion  downwards,  about  the  middle  of  the  left  fide  of 
the  perinaeum  near  the  future,  through  the  fat ;  then  he  again  feels 
for  the  catheter,  and  afterwards  divides  the  urethra  in  a  direCt  line 
downwards,  fo  that  the  end  of  the  knife  may  pafs  into  the  groove  of 
the  catheter.  After  a  proper  incifion,  the  furgeon  parts  with  his 
knife,  inferring  in  the  groove  of  the  catheter,  if  an  affiftant  holds  it, 
the  nail  of  his  finger  or  thumb  :  then  he  takes  male  conductor, 
dips  it  in  warm  oil,  and  having  palled  it  through  the  groove  of  the 
catheter  and  neck  of  the  bladder  into  the  bladder  itfelf,  extrafts  the 
catheter. 

1  he  male  condu&or  being  thus  pafled,  a  female  conductor  is  in¬ 
troduced  upon  it,  in  fuch  a  manner  as  the  latter  receives  the  promi¬ 
nent  back  of  the  former  in  it’s  groove,  and  conveys  it  fafely  into  the 
b  a  der  ^hrough  it's  neck.  After  this  the  two'  conductors  are  gently 
eparated  by  their  handles,  and  then  a  ftrait  forceps,  dipt  in  oil  and 
ihW  clofels  carefully  conveyed  into  the  bladder  between  the 
C°-?i  j  °rS"  n.  f°rcePs>  after  it  is  introduced,  and  the  conductors 
withdrawn,  muft  be  opened  feveral  times  to  dilate  the  wound,  and 
then  fhut  to  fearch  for  the  ltone  :  when  the  ftone  is  found,  they 
mult  be  opened  with  both  hands,  in  fuch  a  manner  that  one  jaw,  if 
polTible,  may  lay  hold  under'  the  ftone,  and  the  other  above  it. 
When  the  ftone  is  thus  intercepted,  the  forceps,  by  a  gentle  motion 
from  fide  to  fide,  mult  be  brought  towards  the  reCtum,  and  the 
ftone  extraded  downwards,  becaufe  the  parts  dilate  and  yield  more 
eafily  that  way,  while  upwards  they  meet  with  a  reliltance  from  the 
os  pubis :  but  if  it  lies  concealed  in  any  part  of  the  bladder,  and  can- 
not  be  laid  hold  of  by  the  forceps,  the  operator  muft  pafs  the  two 
mtt  hngersof  his  left  hand  into  the  anus,  elevate  the  ftone,  and  force 
!  lf>  ls  fituated  in  the  upper  part  of  the  bladder,  be- 

,  a  the  «fla  pubis,  the  inferior  part  of  the  abdomen  muft  be  prelfed 
downwards  by  the  hand,  that  it  may  commodioufly  betaken  hold 
of,  and  drawn  out  by  the  ftrait  or  a  crooked  forceps  :  and  if  it  is 
lodged  on  either  fide,  the  crooked  inftrument  is  molt  convenient, 
nen  the  ftone  is  too  large  to  be  extracted  whole,  it  muft  be 
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broken  by  a  forceps  with  teeth,  and  the  fragments  to  be  drawn  out 
one  after  another.  Laftly,  if  the  ftone  is  too  large  and  too  hard  to 
be  either  extracted  or  broken,  a  prudent  furgeon  will  defift,  and  heal 
the  wound,  or  leave  a  fiftula  for  the  difeharge  of  the  urine.  The 
ltone  being  thus  extracted,  and  the  bladder  cleared,  the  wound  is 
clcanfcd  with  a  fponge,  the  ligatures  untied,  the  patient  put  to  bed, 
and  the  wound  now  drelTed  with  doflils  of  feraped  lint:  if  the  hae¬ 
morrhage  be  too  profufe,  it  may  be  flopped  by  pledgets  of  lint  dipt 
in  a  proper  ftyptic,  and  the  arteries  comprefled  with  the  fingers  till 
it  flops. 

"  Thefe  muft  be  covered  with  a  linen-bolfter,  and  a  large  fquare 
comprefs  without  a  plafter,  fecuring  the  whole  with  theT  bandage, 
or  that  writh  four  heads  ;  and  if  they  are  ineffectual,  the  artery  muft 
be  tied  up  with  a  crooked  needle  and  thread.  See  the  article  He¬ 
morrhage. 

After  dreffing,  the  patient  muft  be  fupplied  with  plenty  ofptifan, 
barley-water,  or  a  flrengthening  and  compofing  emulfion  :  his  diet 
fhould  be  the  fame  as  for  people  in  fevers,  or  after  great  wounds. 
See  the  articles  Fever  and  Wound. 

3.  The  apparatus  altus,  or  high  operation,  is  performed  as  follows. 
The  patient  being  duly  prepared,  and  laid  in  a  proper  fituation,  a 
hollow  filver  catheter,  with  a  flexible  leathern  tube  at  the  end  of  it, 
is  to  be  introduced  into  the  bladder :  to  the  tube  muft  be  fitted  a  large 
fyringe,  for  the  injecting  cf  fuch  warm .  water,  barley-water,  or 
milk,  as  the  patient  can  bear.  When  this’is  done,  the  catheter  is 
extracted  :  then  while  an  affiftant  introduces  his  two  fore-fingers 
into  the  anus  to  elevate  the  ftone  and  bladder,  the  operator  makes 
an  incifion  in  a  right  line  through  the  fkin,  fat,  and  abdominal 
mufcles,  immediately  above  the  offa  pubis.  The  external  wound 
fhould  be  three  fingers-breadth  long  in  children,  and  four  in  adults  ; 
then  introducing  the  left  index,  the  furgeon  feels  for  the  liquor  that 
diftends  the  bladder,  and  then  makes  an  incifion  into  the  bladder 
immediately  above  the  juncture  of  the  oflapiibis:  after  which  he 
paflesa  fmall  knife  into  the  body  of  the  bladder,  fo  as  to  make  a 
fmall  wound  with  the  point  only  ;  through  this  aperture  he  paffes  a 
crooked  or  ftrait  knife,  armed  with  a  button,  whereby  he  enlarges 
the  wound  upwards  the  breadth  of  one  or  two  fingers.  He  then 
introduces  his  left  index  to  draw  the  upper  part  of  the  bladder  to¬ 
wards  the  navel,  and  then  enlarges  the  wound  downwards.  Imme¬ 
diately  after,  he  introduces  the  fore-finger  of  the  other  hand,  and 
examines  the  fize  and  fituation  of  the  ftone,  and  accordingly  he  en¬ 
larges  the  wound  either  upwards  or  downwards,  in  order  to  extraCt 
it.  And  when  the  ftone  is  extracted,  and  nothing  left,  the  wound 
is  drelfed,  and  the  patient  treated  much  in  the  fame  manner  as  in 
the  former  cafe. 

4.  1  he  fourthmethod,  which  is  called  the  lateral  operation,  was 
performed  by  Chefclden  thus:  every  thing  being  properly  prepared, 
he  introduces  a  catheter,  and  afterwards  makesan  incifionof  a  proper 
length,  beginning  where  they  end  in  the  apparatus  major,  and  con¬ 
tinuing  it  downwards  between  the  accelerator  urinse,  and  ereCtor 
penis,  on  the  left  fide  of  the  intefiinum  reCtum  ;  and  directing  his 
knife  to  the  pofterior  part  of  the  catheter,  through  the  inferior  and 
lateral  part  of  the  bladder, behind  the  proftate  gland,  and  above  the 
feminal  veficlcs,  he  then  continues  it  forwards  through  thefphinCter 
at  the  bladder,  and  left  fide  of  the  proftate  glands  into  the  membra¬ 
nous  part  of  the  urethra  even  to  it’s  bulb,  which  preferves  the  reCtum 
better  than  the  lateral  method. 

Among  Chefelden’s  emendations,  Douglas  enumerates  thefe. 
1.  If  he  finds  the  patient  s  pulie  low  after  the  operation,  he  applies 
bliftcrs  to  the  arms,  which  effectually  raife  his  fpirits.-  2.  If  the 
wound  grows  callous,  he  lays  on  a  piece  of  blifter  plafter  to  erode 
it,  by  which  new  flefh  pullulates,  and  the  wound  unites.  3.  If  the 
wound  be  putrid,  he  mixes  a  little  verdigris  with  fome  digeftive 
ointment. 

Women  are  lefs  fubjeCt  to  the  ftone  in  the  bladder  than  men, and 
their  urinary  pafiages  are  more  fhort  and  lax,  fo  that  in  general  the 
ftone  being  but  fmall,  difeharges  itfelf  with  the  urine,  and  when  it 
happens  to  increafe  in  the  bladder,  we  have  inftances  of  it’s  coming 
away  fpontaneoufly.  Douglas  propofes  to  extraCt  a  fmall  ftone  in  a 
w'oman,  by  dilating  the  urethra  with  a  tent  of  gentian-root,  or  pre¬ 
pared  fponge ;  but  when  the  ftone  is  large,  he  approves  of  the  high 
operation,  difiending  the  bladder  with  warm  water,  and  compreffing 
the  urethra  by  an  affiftant’s  finger  in  the  vagina,  and  then  making 
an  incifion  into  the  bladder  immediately  above  the  os  pubis.  This, 
Heifter  fays,  is  a  very  proper  method,  w’henthe  ftone  is  very  large, 
and  the  patient  young  and  healthy  ;  but  Morand,  when  the  ftone  is 
fmall,  prefers  the  apparatus  major. 

Upon  the  whole,  lithotomy  appears  to  be  a  dangerous  and  precarious 
operation,  nor  can  one  method  alone  be  depended  on  ;  but  the  fur¬ 
geon  muft  be  determined  in  the  choice,  by  the  particular  circum- 
ltances  of  tlie  cafe. 

Nephrotomy,  the  fecond  fpecies  of  lithotomy,  is  bymoft  writers  on 
the  fubjeCt  thought  impracticable,  who  therefore  abfolutely  rejeCt 
it ;  though  we  have  many  inftances  of  perfons,  who  have  been  cured 
of  wounds  of  the  back  penetrating  to  the  kidneys.  Heifter  men¬ 
tions  one  cure  of  this  kind  performed  by  himfelf.  Wounds,  there¬ 
fore,  of  the  kidneys,  especially  thofe  inflicted  on  the  back,  without 
penetrating  into  the  cavity  of  the  abdomen,  he  fays,  are  often 
curable.  And  though  Hippocrates  prohibits  his  pupils  from  prac- 
tifing  litkototny,  yet  treating  ofdiforders  in  the  kidneys,  in  his  work, 
De  Intern.  Ajfeti .  he  directs  to  make  an  incifion  near  the  kidney, 
when  it  is  tumified  and  elevated,  and  after  extracting  the  pus,  to 
difeharge  the  gravel  by  diuretics  ;  for  this  opening  may  preferve  the 
patient,  who  mutt  othervvife  die:  and  again,  he  fays,  when  the  kid¬ 
ney,  being  fuppurated,  tjumifies  near  thefpine,  a  deep  incifion  fhould 
be  made  upon  the  tumor  near  the  kidney,  or  into  the  kidney  itfelf. 
Hence  it  is  manifeft,  that  a  w>ound  in  thefe  parts  did  not  appear  lo 
formidableto  him.  Roufet,  Riolanus,and  others,  think  nephrotomy 
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mav  be  pradtifed  with  fuccefs,  if  the  opening  is  made  where  the 
(tone  is  perceptible,  and  neither  the  emulgent  artery,  vein,  nor 
ureter,  wounded,  nor  the  cavity  of  the  abdomen  penetrated.  But  it 
mull  be  reafonablc,  when  nature  points  out  the  place  by  a  tumor  or 
abfeefs  in  the  loins,  proceeding  from  a  (tone  in  the  kidneys. 

LITMUS,  or  laemus,  in  the  arts,  a  blue  pigment,  formed  from 
archil.  It  is  brought  from  Holland,  and  may  be  prepared  by  add¬ 
ing  quicklime,  and  putrified  urine,  or  fpirit  of  urine  diftilled  from 
lime,  to  the  archil  previoufly  bruifed  by  grinding.  It  is  only  ufed  in 
miniature  paintings.  Acid  changes  it  from  blue  to  red. 

LITTER,  letiica,  a  kind  of  vehicle  borne  upon  (hafts.  Pliny 
calls  it  the  traveller  s  chamber.  Alfo,  a  breed  of  young. 

LI  rURGY,  a  name  given  to  thofe  fet  forms  of  prayer  which 
have  been  generally  ufed  in  the  Chriftian  church.  Of  thefe  there 
are  not  a  few  aferibed  to  the  apoftles  and  fathers,  but  they  are  al¬ 
moft  univerfally  allowed  to  be  fpurious. 

Thd  modern  liturgies  are  different  according  to  the  diverfity  of 
nations  profeffing  the  Chriftian  religion.  Of  thefe  there  are  the 
Armenian  liturgy,  compofed  by  one  of  their  patriarchs,  named  John  ; 
that  of  the  Cophti  or  Chriftians  of  Egypt,  written  in  the  Cophtic  or 
Egyptian  language:  the  i'Ethiopian  liturgy;  written  in  the  old 
jEthiopic  tongue,  faid  to  be  written  by  Diofcorus,  patriarch  of 
Alexandria  :  the  Greeks  have  four  liturgies,  viz.  thofe  of  St.  James, 
St.  Mark,  St.  Chryfoftcftn,  and  St.  Bafil  ;  but  they  ordinarily  read 
only  the  latter,  the  liturgy  of  St.  James  being  read  only  at  Jerufalem, 
and  that  of  St.  Mark  only  at  Alexandria  :  the  Syriac  liturgies  are 
much  more  numerous  than  the  Greek  ;  for  father  Simon  tells  us, 
that  the  Jacobites  reckon  up  forty  liturgies,  all  under  different  names. 
The  miffal  of  the  Maronites  contains  twelve  liturgies,  under  the 
names  of  St.  Xyftus,  pope;  St.  John  Chryfoftom  ;  St.  John  the 
evangelift  ;  St.  Peter,  the  apoftle ;  St.  Dionyfius ;  St.  Cyril; 
Matthew,  thepaftor;  John,  patriarch;  St.  Euftatius  ;  St.  Maruta  ; 
St.  James,  the  apoftle;  St.  Mark,  the  evangelift;  and  a  fecond  of 
St.  Peter :  and  the  Neftorians  have  three  liturgies,  that  of  the  twelve 
apoftles,  that  of  Theodofius,  furnaniedthe  interpreter,  and  a  third 
under  the  name  of  St.  Neftorius. 

The  liturgy  of  the  church  of  England  was  compofed  in  the  year 
1547,  fince  which  time  it  has  undergone  feveral  alterations,  thelaft 
of  which  was  in  the  year  1661,  and  of  this  liturgy  Dr.  Combergives 
the  following  charadter.  “  No  church  was  ever  blefi'ed  with  fo 
comprehenfive,  fo  exadt,  and  fo  inoffenfive  a  liturgy  as  our’s  :  which 
isfo  judicioufly  contrived,  that  the  whole  may  exercife  at  once  their 
knowledge  and  devotion  ;  and  yet  fo  plain,  that  the  molt  ignorant 
may  pray  with  underftanding  ;  fofull,  that  nothing  is  omitted  which 
ought  to  be  afked  in  public  ;  and  fo  particular,  that  it  comprifeth 
moft  things  which  we  would  afk  in  private  ;  and  yet  fo  fhort,  as  not 
to  tire  any  that  have  true  devotion.  It’s  dodtrine  is  pure  and  pri¬ 
mitive.;  it’s  ceremonies  fo  few  and  innocent,  that  moft  of  the  Chrif¬ 
tian  world  agree  in  them  :  it’s  method  is  exadt  and  natural,  it’s 
language  fignificant  and  perfpicuous,  moft  of  the  words  and  phrafes 
being  taken  out  of  the  holy  feripture,  and  the  reft  are  the  expreffions 
of  the  -firft  and  pureft  ages.”  And  in  the  opinion  of  the  moft  im¬ 
partial  and  excellent  Grotius  (who  was  no  member  of,  nor  had  any 
obligation  to,  this  church),  “  the  Englilh  liturgy  comes  fo  near  the 
primitive  pattern,  that  none  of  the  reformed  churches  can  compare 
with  it.”  Again,  he  lays,  “  In  the  prayers,  a  fcholarcan  difeern 
clofe  logic,  pleafing  rhetoric,  pure  divinity,  and  the  very  marrow  of 
the  ancient  dodlrine  and  difeipline  ;  and  yet  all  made  fo  familiar, 
that  the  unlearned  may  fafely  fay,  Amen.” 

LIVE  caves,  in  mining,  a  phrafe  ufed  to  exprefs  fuch  caverns  in 
the  earth  as  have  but  little  communication  with  the  external  air, 
and  are  found  to  abound  with  mineral  produdlions. 

LIVER,  jecur,  in  anatomy,  a  large,  glandulous  vifeus,  of  a  dark 
colour,  a  little  inclined  to  yellow,  fituated  immediately  under  the 
diaphragm,  partly  in  the  right  hypochondrium,  which  italmoft  fills, 
and  partly  in  the  epigaftrium  ;  ftretching  itfelf  over  the  right  fide  of 
the  ftomach,  towards  the  left  hypochondrium,  and  reaching  behind 
the  cartilago  enfiformis,  growing  gradually  thinner  and  narrower: 
it  ferves  to  purify  the  mafs  of  blood,  by  making  a  fecretion  of  the 
bilious  humour  it  contains.  See  Plate  147,  fig.  10,  lit.  e.  fig.  it, 
lit.  bt  Refer  alfo  to  the  Syftem  of  Anatomy,  p.  1 14. 

Plato,  and  others  of  the  ancients,  fix  the  principle  of  love  in 
the  liver  ;  whence  the  Latin  proverb  Cogit  amare  jecur :  and  in  this 
fenfe  Horace  frequently  ufes  the  word,  as  when  he  fays,  Si  torrere 
jecur  quarts  idoncum. 

The  liver  is  divided  into  two  lobes,  befides  the  lobulus  Spigelii ; 
the  large  lobe  is  fituated  on  the  right  hypochondrium,  contiguous  to 
the  diaphragm,  it  reaches  as  far  back  almoft  as  the  fpine,  and  refts 
upon  the  right  kidney  ;  the  fmall  lobe  runs  clofe  to  the  diaphragm, 
as  far  as  the  fpleen.  The  convex  fide  of  the  liver  is  ufually  con- 
nedted  to  the  diaphragm  by  three  ligaments,  which  are  continuations 
of  the  peritonaeum  ;  one  lies  near  the  edge  of  the  extremity  of  each 
lobe,  and  one  in  the  middle,  and  they  are  accordingly  called  the 
right  and  left,  and  middle  ligaments.  The  liver  is  Iikewifc  con¬ 
nected  to  the  right  ala  of  the  tendinous  part  of  the  diaphragm  by  a 
broad  adhefion,  which  is  the  reflection  of  the  peritonaeum,  and  is 
called  the  ligamentum  coronarium.  Under  the  great  lobe,  a  little 
to  the  right,  we  fee  the  gall-bladder.  The  fmaller  lobwof  the  liver 
is  in  the  left  fide,  which  is  diftinguiflied  above  by  a  membraneous 
ligament,  and  below  by  a  large  feiffure  in  the  fame  direction  as  the 
fuperior  ligament.  The  eminences  on  the  concave  fide  of  the  liver 
belong  to  the  great  lobe  ;  the  principal  one  is  a  triangular  mafs, 
fituated  backwards  near  the  great  feiffure,  which  mals  is  named 
lobulus  Spigelii  ;  this  lobe  is  attached  by  a  little  peduncle  fo  the 
middle  of  the  lower  fide  of  the  great  lobe.  The  firlt  fillure  we  ob¬ 
ferve,  next  to  the  great  one,  is  a  notch  at  the  anterior  part  of  the 
Itver ,  for  the  reception  of  the  ligamentary  remains  of  the  vena,  um-  ’ 
bilicalis  ;  the  fecond  fiffure  is  towards  the  polterior  part  of  t he  liver. 
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between  the  lobulus  Spigelii,  and  the  little  lobe,  where  we  observe 
the  remains  of  the  duCtuS  venofus,  which  runs  to  be  inferted  into 
the  vena  cava,  and  is  peculiar  to  the  foetus  ;  upon  the  right  of  the 
lohulus  Spigelii,  between  that  and  the  great  lobe,  is  another  fiffure 
in  which  the  vena  cava  runs  down  ;  the  next  fiffure  is  a  tranfverfe 
one,  fituated  before  the  lobulusSpigelii,  this  is  called  portae  ;  befides 
theie,  on  the  fore-part  of  the  great  lobe  there  is  a  depreffion,  for  the 
reception  of  the  gall-bladder  ;  and  we  may  obferve  on  the  under -fide 
°  'T'u  a  cavity,  where  it  refts  upon  the  right  kidney. 

he  principal  veflelsof  the  liver  are  :  ill,  From  behind  the  pan¬ 
creas,.  a  mafs  of  vcffels  and  nerves  run  up  to  the  portae.  2d,  The 
lepatic  artery  comes  off  from  the  coeliaca,  and  divides  into  two 
ranches,  one  of  which  goes  to  each  lobe.  3d,  The  vena  portarum, 
when  it  arives  at  the  portae,  likewife  divides  into  two,  one  of  which 
enters  the  right,  and  the  other  the  left  lobe.  4th,  From  the  duode- 
num  and  pancreas  we  fee  the  dudtus  communis  choledocus,  which, 

a  durance  from  the  portae,  divides  into  two  dudts,  viz.  the  cyftic, 
'c  l  j-  -?°es  to  gall-bladder  ;  and  the  hepatic,  which  again  is 
iubdivided  into  two,  which  go  to  their  refpedtive  lobes.  5th,  The 
vena  cava  in  it  s  paffage  through  the  diaphragm,  fends  off  feveral 
ranches,  elpecially  two  which  go  to  the  liver,  and  are  called  vena 
cavae  hepaticae  ;  their  office  is  to  throw  the  blood  into  the  vena  cava, 
after  the  bile  is  fecreted.  6,  The  blood  from  all  the  vifeera  is  re¬ 
turned  to  the  vena  portarum,  which  ramifies  through  the  liver  like 
an  artery  ;  the  lower  part  of  this  veffel  is  called  vena  portarum 
melenterica  ;  the  upper  part  hath  the  name  hepatica  given  to  it. 
Laftly  we  may  obferve,  that  the  greateft  part  of  thefe  veffels  are 
inclofed  in  a  membranous  (heath,  which  from  Gliffon,  who  firfl 
took  notice  of  it,  is  called  capfula  Gliffonianae.  This  author  de- 
fenbes  it  as  compofed  of  cellular  membranes,  nerves,  and  periton¬ 
aeum,  which  he  alledges  not  only  cover  the  veffels  at  their  entrance, 
but  ramify  through  the  liver  with  them  ;  but  the  peritoneum  mult 
be  abfolutely  excluded,  for  the  nerves  and  cellular  membrane  only 
go  through  the  liver.  1 

The  external  furface  of  the  liver  is  fmooth,  and  covered  with  the 
peritonaeum,  which  membrane  is  not  only  tied  to  the  liver  by  the 
membrana  cellularis,  but  by  the  veffels  which  run  out  to  befpread 
upon  it.  The  liver,  except  for  the  veffels,  is  very  foft,  and  like  a 
piece  of  congealed  blood.  Malpighi  examined  this,  and  brought  it 
out  to  be  a  congeries  of  folliculi,  where  the  veffels  terminate  and 
form  the  bile.  Ruyfch  makes  it  a  congeries  of  veffels,  even  to  the 
tendered  part  of  it.  Tl  he  penieilli  of  Ruyfch  are  a  collection  of  vef¬ 
fels  upon  the  furface  :  according  to  this  author,  the  veffels  do  not 
terminate  in  the  penieilli,  but  become  infinitely  finer,  whence  this 
vifeus  cannot  be  ftrudtured  as  Malpighi  imagines. — The  liver,  ac¬ 
cording  to  the  ancients,  was  the  vifeus  wherein  the  chyle  was  con¬ 
verted  into  blood  ;  but  fincethe  knowledge  of  the  ladteals,  and  the 
difeovery  of  the  circulation  of  the  blood,  we  have  learned  to  know 
that  the  ufe  of  the  liver  is  to  fecrete  the  bile.  There  are  two  kinds 
of  blood  which  come  to  the  liver,  viz.  the  arterial  by  the  hepatic 
artery,  and  the  venal  by  the  vena  portarum  ;  a  greater  quantity  of 
blood  is  fentby  the  latter  than  by  the  former,  as  it  brings  the  blood 
from  the  fplenic,  mefenteric,  &c.  veins  ;  this  latter  alfo  is  that  by 
which  the  bile  is  fecreted. 

The  liver  is  the  feat  of  various  diforders,  and  in  moft  of  them 
the  countenance  hath  a  pale  colour,  or  a  yellowiffi  one,  with  a 
greeniffi  caft.  Befides  thofe  diforders  of  this  vifeus,  which  have 
long  fince  been  noted  by  medical  authors,  Mr.  Crawford  mentions 
one  which  he  denominates  an  enlargement  of  the//W.  The  prin¬ 
cipal  figns  of  it  are,  a  great  and  fudden  fwelling  and  hardnefs  of  the 
belly,  with  a  difficulty  of  breathing,  which  latter  is  the  only  very 
troublefome  fymptom.  Previous  to  thefe,  a  general  weaknefs,  a 
fenfe  of  tightnefs  about  the  bread,  and  a  giddinefs  of  the  head  on 
any  little  motion  are  perceived  ;  then  an  oedematous  fwelling  ap¬ 
pears  in  the  legs,  pains  in  the  back,  third,  and  lofs  of  appetite  attend ; 
the  pulfe  is  fmall  and  weak,  but  on  bleeding  it  becomes  more  full 
and  diftindt ;  the  countenance  is  florid  :  as  the  belly  enlarges,  the 
breathing  is  more  difficult,  and  then  the  fenfe  of  oppreffion  about 
the  praecordia,  and  a  ftridlure  about  thecartilago  enfiformis,  becomes 
almoft  infupportable,  foon  terminating  in  a  complete  fuffocation. 
A  violent  vertigo,  and  troublefome  palpitation  of  the  heart,  areoc- 
cafional  fymptoms.  Some  fymptomsof  this  diforder  refemble  thofe 
of  the  feurvy  ;  but  the  fore  fpongy  gums,  always  attendant  on  the 
feurvy,  are  not  obferved  here. 

As  foon  as  thisdifeafe  is  apprehended,  fupport  the  patient  with  a 
mild  nourifhing  diet,  and,  when  he  is  faint,  give  him  vinous  cor¬ 
dials.  Bleed  as  the  ftrength  will  admit;  after  which  two  or  three 
of  the  following  pills  are  to  be  immediately  given,  and  repeated  once 
or  twice  in  the  fpace  of  twenty-four  hours,  until  they  operate. 

R  Aloes,  focotor.  ^  fs.  rad.  jalap,  pulv.  3  i.  mere.  dulc.  prtep. 
fap.  venet.  aa  3  ii.  balf.  Locatel.  q.  f.  ut.  f.  maffa.  ex  cujus  fingulis 
drachmis,  formentur  pilulae,  No.  xii. 

The  patient  is  greatly  relieved  a  few  hours  after  bleeding  ;  and 
by  means  of  thefe  pills,  repeated  at  proper  intervals,  the  complaints 
gradually  abate,  and  the  cure  is  generally  completed  in  the  fpace  of 
nine  or  ten  days. 

When  the  weight  of  the  heart  is  too  little  for  the  weight  of  the 
body,  the  liver  enlarges  beyond  it’s  juft  magnitude,  and  prefles  too 
much  on  the  contiguous  parts,  particularly  on  the  ftomach, inteftines, 
and  diaphragm,  and  by  the  preffurc  lelfens  the  capacities  of  the  fto¬ 
mach,  inteftines,  and  thorax,  whence  the  appetite  grows  lefs,  the 
periftaltic  motion  lefs,  and  refpiration  more  difficult  and  uneafy. 

In  molt  chronical  difeafes  the  liver  is  larger  than  in  health,  as 
has  been  found  by  diffedtions.  And  it  feems  probable,  that  the 
weight  of  the  heart,  and-quantity  of  blood,  in  thofe  diftempers,  are 
both  lefs  than  in  health  ;  moft  chronical  difeafes,  ariling  from  too 
much  food,  and  too  little  exercife,  leflen  the  weight  of  the  heart, 
and  quantity  of  blood,  but  increale  the  liver . 
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The  liver  in  fifties  is  generally  very  large  in  proportion  to  the  reft 
of  the  body,  and  is  generally  placed  in  the  left  fide  of  the  abdomen, 
but  this  is  not  the  cafe  in  all.  In  figure  and  proportion  it  differs 
greatly  in  the  different  kinds  ;  it  is  in  fome  fimple  and  undivided, 
as  in  the  ileuronedti,  perromvza,  falmons,  &c.  In  fome  it  is  di- 
vided  into  two  lobes,  as  in  pearch,  and  moft  of  the  cartilaginous 
kinds  :  in  fome  it  is  divided  into  three  lobes,  as  in  the  cyprim, 
fome  of  the  gadi,  the  tunny,  or  Solen  doree,  &c» 

The  vall-bladder,  which  is  an  appendage  to  the  liver,  is  never 
wanting  in  any  kind  of  fifli,  but  it  is  very  differently  fituated  in  the 
different  kinds.  In  the  cartilaginous  fifties,  it  is  immerfed  in  the 
fubftance  of  the  liver  ;  in  other  filh,  it  fometimes  adheres  clofely  to 
the  lower  part  of  it,  as  in  the  efoces,  cyprini,  pearch,  and  the  greater 
part  of  fifties.  In  others,  it  is  hung  to  the  liver  by  a  long  neck,  as 
in  the  muraena,  conger,  and  ammodytes. 

Liver,  abfeefs  in  the.  Abfceffes  in  the  liver  have  been  ufually 
accounted  mortal,  and  wholly  beyond  the  reach  of  remedy  ;  we 
have,  however,  in  the  Hiftory  of  the  Academy  of  Paris,  an  account 
of  a  very  remarkable  one,  perfe&ly  cured  by  Mr.  Souiiler,  a  furgeon 
of  Montpelier.  One  thing  obfervable  in  the  courfe  of  the  cure, 
was  the  refutation  of  a  common  opinion,  that  the  bile  is  neither 
bitter  nor  coloured,  till  it  gets  into  the  gall-bladder  ;  for,  ^  in  this 
cafe,  it  was  difeharged  yellow  and  bitter  from  the  wounded  veffels 
of  the  liver. 

Whenever  an  abfeefs  or  impofthume  is  formed  in  the  liver,  all 
methods  fhould  be  tried  to  make  it  break  and  difeharge  itfelf  out¬ 
wardly,  as  fomentations,  poultices,  ripening  cataplafms,  &c. 
Sometimes  the  matter  of  an  abfeefs  comes  away  in  the  urine,  and 
fometimes  it  is  difeharged  by  ftool  ;  but  thefe  are  efforts  of  nature, 
which  no  means  can  promote.  When  the  abfeefs  burfts  into  the 
cavity  of  the  abdomen  at  large,  death  muft  enfue  ;  nor  will  the 
event  tie  more  favourable  when  the  abfeefs  is  opened  by  an  incifion, 
unlefs  in  cafes  where  the  liver  adheres  to  the  peritonaeum,  fo  as  to 
form  a  bag  for  the  matter,  and  prevent  it  from  falling  into  the  cavity 
of  the  abdomen  ;  in  which  cafe,  opening  the  abfeefs  by  afufficiently 
large  incifion,  will  probably  fave  the  patient’s  life. 

Liver  of  antimony,  in  chemiftry,  refults  from  the  detonation  of 
antimonv  with  an  equal  weight  of  nitre.  Thefe  two  matters  redu¬ 
ced  into  powder  are  to  be  mixed  together,  and  put  into  a  large  cru¬ 
cible.  The  mafs  is  then  to  be  kindled,  and  the  detonation  to  be 
made.  When  it  has  detonated,  it  is  to  be  kept  in  fufion,  and  then 
cooled.  When  the  crucible  is  broken,  at  the  bottom  two  diftinCt 
matters  are  found,  which  may  he  feparated  from  each  other  by  the 
ftroke  of  a  hammer.  The  upper  matter  is  a  faline  feoria,  nearly  of 
the  fame  nature  as  the  feoria  of  the  regulus  of  antimony.  This  is 
a  true  antimonial  liver  of  fulphur,  mixed  with  a  certain  quantity 
of  vitriolated  tartar.  The  lower  matter  is  heavier.  It  is  opake, 
compaCf,  red,  and  brittle.  This  is  the  liver  of  antimony.  It’s 
colour  and  appearance  have  been  fuppofed  fimilar  to  thofe  of  the 
livers  of  animals,  whence  it’s  name.  It  is  principally  eompofed  of 
the  metallic  part  of  antimony,  half  deprived  of  it’s  fulphur,  and  de- 
phlogifticated  by  nitre.  This  fubftance  is  of  no  ufe  in  chemiftry, 
nor  in  medicine,  fince  the  kermes  mineral  and  emetic  tartar  have 
been  introduced.  See  Antimony. 

Liver  of  arfenic,  is  a  combination  of  white  arfenic  with  liquid 
fixed  vegetable  alcali,  or  by  the  humid  way.  The  operation  for 
making  liver  of  arfenic  is  eafy  and  fimple  :  to  ftrong  and  concentrated 
liquid,  fixed  alcali,  previoufly  heated,  fine  powder  of  white  arfenic 
muft  be  added,  till  the  alcali  is  faturated,  or  has  loft  it’s  alcaline  pro¬ 
perties.  While  the  alcali  dilfolves  the  arfenic,  it  acquires  a  brown- 
ilh  colour,  and  a  Angularly  difagreeable  fmell;  and  the  mixture 
gradually  thickens  into  a  gluey  confidence.  See  Arsenic. 

Liver  of  fulphur,  is  the  combination  of  fulphur  with  alcaline 
matters :  and  this  combination  may  be  made  either  in  the  dry  or 
humid  way.  In  the  dry  way,  or  by  fufion,  a  mixture  of  equal  parts 
of  fixed  alcali  and  fulphur  is  put  into  a  crucible  and  quickly  fufed. 
The  melted  mafs  is  then  poured  on  a  greafed  ftone,  and  then  the  liver 
of  fulphur  congeals  and  acquires  a  brown  colour.  If  it  be  required 
to  be  kept  dry,  it  mull  be  loon  broken  to  pieces,  and  put,  while  it 
is  hot,  into  a  bottle  well  corked,  becaufe  it  readily  imbibes  moifture 
trom  the  air.  In  the  humid  way,  which  is  lefs  common,  concen- 
tratedliquid  fixed  alcali,  and  fine  powder  of  fulphur  are  to  be  boiled 
together,  till  the  alcali  has  diflolved  as  much  as  it  can :  the  liquor 
is  then  to  be  filtrated  and  evaporated. 

Liver  of  fulphur  is  an  important  combination  in  chemiftry,  be¬ 
caufe  it  is  in  general  a  very  powerful  folvent  of  metallic  matters  ; 
all  which,  excepting  zinc,  it  attaches,  particularly  in  fufion.  It 
feems  to  diflolve  gold  more efteClually  than  other  metals.  Jt  dif- 
folves  alio  vegetable  coals,  even  by  the  humid  way  ;  and  the  folution 
is  of  a  green  colour.  Particular  kindsof  livers  of  fulphur  may  be  for¬ 
med  by  the  combination  of  volatile  alcali,  of  quick-lime,  or  of  abforb- 
ent  earths,  all  which  attack  fulphur  more  or  lefs.  See  Sulphur. 

M.  Navier  has  lately  difeovered,  that  the  liver  of  fulphur,  and 
particularly  the  liver  of  fulphur  of  Mars,  hath  the  moft  falutary 
effedts  as  an  antidote  againft  arfenic,  corrofive  fublimate,  verdigris 
and  lead. 

Liv  er -wort,  lichen,  in  botany,  a  large  genus  of  cryptogam! a  fags, 
or  moffes.  See  Plate  50. 

The  two  following  fpecies  of  liver-wort  have  been  chiefly  ufed  in 
medicine;  viz  the  common  broad- leaved  liver-wort,  and  the  aftl- 
coloured  ground  liver-  wort.  The  firft  fort  grows  on  the  fides  of 
■wells,  and  in  moilt  lhady  places,  not  only  on  the  ground,  but  on 
itones,  bricks,  or  wood.  The  fecond  fort  grows  on  commons  and 
open  heaths,  where  the  grafs  is  ftiort,  in  moft  parts  of  England, 
efpecially  on  declivities  and  the  fides  of  pits. 

It  is  faid  the  German  phyficians  preferibe  it  with  fuccefs  injaun- 
dices,  and  hedlics.  Externally,  it  is  recommended  for  (launching 
the  blood  in  fre(h  wounds ;  given  in  powdec,  in  a  dofe  of  about  two 


fcruples,  it  is  excellent  to  flop  the  bleeding  at  the  nofe,  profluviae 
of  the  menfes,  or  any  other  haemorrhage  ;  it  aCfs  by  incraflatingthe 
blood.  Some  families  in  the  weft  of  England  prepare  a  medicated 
drink,  as  a  cure  for  cancers,  in  which  this  plant  is  a  principal  in¬ 
gredient. 

The  grey-hound  liver-wort  is  famous  for  it’s  virtues  againft  the 
bite  of  a  mad  dog.  It  makes  the  bafis  of  the  pulvis  antiiyffits  of  the 
difpenfatories. 

LIVERY,  in  matters  of  drefs  and  equipage,  a  certain  colour  and 
form  of  drefs,  by  which  noblemen  and  gentlemen  choofe  to  diftin- 
guifh  their  fervants  from  others. 

Livery  of feijin ,  in  law,  is  a  delivery  of  poflfcffion  of  land,  or 
tenements,  or  things  corporeal,  to  him  who  hath  right,  or  proba¬ 
bility  of  right,  to  them. 

Livery  of  feijin,  is  a  ceremony  ufed  in  the  common  law,  in  con¬ 
veyance  of  lands,  tenements,  &c.  where  an  ellate  in  fee-fimple, 
fee-tail,  or  other  freehold,  (hall  pafs  ;  and  is  a  teftimonial  of  the, 
willing  departing  of  him  who  makes  the  livery,  from  the  thing 
whereof  the  livery  is  made,  as  well  as  of  a  willing  acceptance  by  th« 
other  party,  of  all  that  whereof  the  firft  has  divelted  himfelf. 

Livery  of  feijin  is  either  in  deed  or  i  nlaw. 

The  ufual  manner  of  livery  of  feijin  in  deed  is  thus  performed. 
If  it  be  in  the  open  field,  where  is  no  houfe  or  building,  and  if  the 
eftate  pafs  by  deed,  the  feoffor,  leflor  or  his  attorney,  openly  reads 
it,  or  declares  the  effeift  of  it ;  and  after  that  is  fealed,  the  feoffor 
takes  it  in  his  hand,  with  a  clod  of  earth,  or  a  twig  or  bough, 
which  he  delivers  to  the  feoffee,  in  the  name  of  polfeflion,  or  feilin, 
according  to  the  purport  of  the  deed.  If  there  be  a  houfe  or  build¬ 
ing  on  the  land,  the  ceremony  is  to  be  performed  at  the  door  of  it, 
none  being  then  left  within  ;  and  the  ring  of  the  door  is  delivered 
to  the  feoffee,  who  enters  alone,  (huts  the  door,  and  prefently  open* 
it  again.  If  it  be  a  houfe  without  land  or  ground,  the  livery  is' 
made,  and  pofleflion  given,  by  delivery  of  the  ring  of  the  door  and 
deed  only;  and  where  it  is  without  deed,  either  of  lands  or  tene¬ 
ments,  there  the  party  declares  by  word  of  mouth,  before  witnefles, 
the  eftate  he  parts  with  ;  and  then  delivers  feifin,  or  pofleflion,  as 
aforefaid;  in  which  cafe  the  land  palfcs  as  well  as  by  deed,  by 
virtue  of  the  livery  of  feifin. 

If  the  conveyance  or  feoffment  be  of  divers  lands,  fcattered  in 
one  and  the  fame  county,  livery  of  feifn  of  any  parcel  in  the  name  of 
the  reft,  fufficcth  for  all  ;  but  it  they  be  in  feveral  counties,  there 
muft  be  as  many  liveries  as  there  are  counties.  If  the  lands  be  out 
on  leafe,  though  all  lie  in  the  fame  county,  there  muft  be  as  many 
liveries  as  there  are  tenants.  In  all  thefe  cafes  it  is  prudent  to  in- 
dorfe  the  livery  of  feifin  on  the  back  of  the  deed,  fpecifying  the  man¬ 
ner,  time,  and  place  of  making  it,  together  with  the  names  of  the 
witnelfes. 

Livery,  in  law,  is  where  the  fame  is  not  made  on  the  land,  but 
only  in  fight  of  it  ;  the  feoffer  faying  to  the  feoffee,  “  I  give  you 
yonder  land,  enter  and  take  pofleflibh.”  However,  this  livery  in 
law  cannot  be  given  or  received  by  attorney,  but  only  by  the  parties 
themfelves. 

LIVERYMEN  of  London,  are  a  number  of  perfons  chofen  out 
of  the  freemen  of  each  company.  Out  of  this  body  the  common- 
council,  fheriffs,  aldermen,  and  other  officers  for  the  government  of 
the  city,  are  eledted  ;  and  they  only  have  the  privilege  of  giving  their 
votes  in  common-hall  for  members  of  parliament,  &c.  from  which 
thejreft  of  the  citizens  are  excluded.  If  any  one  of  the  company 
refufe  to  become  a  liveryman,  he  may  be  fined,  and  an  adtion  of  debt 
will  lie  for  the  fum. 

Liverymen,  in  natural  hiftory,  a  fort  of  caterpillars,  remark¬ 
able  for  their  variety  of  colours.  Thefe  live  in  communities,  and 
build  themfelves  nefts  to  defend  them  from  the  injuries  of  the  wea¬ 
ther.  They  always  follow  one  another  with  great  order  in  their 
marches  ;  but  what  is  moft  furprifing,  is,  to  fee  them  ftraggle  very 
far  from  their  nefts,  and  this  often,  by  feveral  repeated  windings 
and  turnings,  without  lofing  their  way. 

LI  VRE,  Teurnois  and  Parfois,  a  French  money  of  account,  con¬ 
fiding  of  twenty  fols,  each  fol  containing  twelve  deniers. 

LIXI VIOUS  falts,  arc  the  fixed  falts  of  plants,  &c.  extradled 
by  calcining  the  plants,  or  reducing  them  to  alhes,  and  afterwards 
making  a  lixivium  of  thofe  afhes  with  water. 

LIXIVIUM,  lye,  a  liquor  made  by  the  infufion  of  wood-affies ; 
and  which  is  more  or  lefs  pungent  and  penetrating,  as  it  is  more  or 
lefs  impregnated  with  falts,  and  fiery  particles  abounding  therein. 

Lixiviums  are  not  only  ufed  in  medicine,  but  in  many  manu¬ 
factures,  dyeing,  bleaching,  &c. 

The  lixivium  faponactum,  or foap  leys,  is  a  form  of  medicine  men¬ 
tioned  in  the  London  Difpenfatory,  and  ordered  to  be  made  as  fol¬ 
lows  :  Take  equal  weights  of  Rufiia  pot-afti,  and  quick-lime,  and 
throw  water  upon  them  by  degrees  till  the  lime  is.flaked;  then 
throw  on  more  water,  and  iftir  all  together,  that  the  fait  of  the  alhes 
may  be  diflolved  ;  after  fome  time,  pour  the  liquor,  filtered  through 
paper,  if  needful,  into  another  veliel.  It  is  much  ufed  in  cafes  ot 
the  ftone. 

Lixivium  tartari,  or  oil  of  tartar  per  dcliquium,  is  made  of  tartar, 
which  is  to  be  calcined  to  a  whitenefs,  and  then  fet  in  a  damp  place, 
where  it  will  liquify  by  the  moifture  of  the  air.  The  liquor  thus 
prepared  is  more  pure  than  if  the  calcined  tartar  were  diflolved 
diredlly  in  water. 

LIZARD,  or  Eft,  in  zoology,  a  large  genus  of  ovfiparous  ani¬ 
mals,  having  long  tails  continued  from  their  bodies.  1  hough  the 
lizards  have  tiiue  and  proper  eggs  within  them,  yet  they  never  de- 
pofit  them  as  fuch,  but  keep  them  in  their  bodies  till  they  are 
hatched,  and  bring  forth  young  ones  ;  fo  that  they  are  internally 
oviparous,  externally  viviparous.  See  Plate  78, 9.  The  lizard 
lives  in  caverns,  ruins, ^  and  defolate  places. 

Xhe  common  or  brown  lizard ,  being  cut  in  pieces,  or  bruifed, 
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efpecially  the  head,  and  applied  with  fait,  extradts  fplinters,  pieces 
of  glafs,  &c.  out  of  the  body:  The  flefh,  or  the  afhes  of  it,  burnt, 
made  into  a  litus,  with  fat,  cures  an  alopecia,  it  is  alfo  good 
againft  the  fling  of  a  fcoj-pion,  and  the  bites  of  other  venomous 
Creatures. 

Lizard,  water,  falamandra  aquatica,  is  found,  in  the  fpring  and 
fummer,  in  ditches  and  {hallow  Handing  waters  throughout  Eng- 
land,  but  is  feldom  or  never  feen  in  winter.  See  Plate  78.  fig.  7. 
Thefe  fmali  lizards  (hed  their  fkins  every  two  or  three  weeks,  and 
thefe  changes  naay  be  obferved  by  keeping  them  in  a  jar  of  water. 
The  lkin,  when  pulled  off,  will  be  found  with  it’s  infide  outwards, 
but  not  having  the  lead  hole  or  breach.  The  animal  will  fwallow 
the  {kin  whole,  as  it  does  it’s  other  food,  unlefs  it  be  fpeedily  re¬ 
moved. 

Lizard,  fcaly,  lacerta  fquamofa,  is  about  a  yard  and  a  half  in 
length  ;  his  head,  from  the  nofe-end  to  the  fore-feet,  is  not  above 
three  inches;  he  has  no  neck  ;  his  trunk,  from  the  fore-legs  to  the 
hinder,  is  not  above  ten  inches  and  a  half,  but  his  tail  is  exceeding 
long,  not  meafuring  lefs  than  a  yard  and  a  half  quarter ;  the  back 
part  of  his  head  is  near  two  inches  over;  his  nofe  about  an  inch  ; 
his  body  nearly  four  inches,  and  his  tail  very  taper;  he  is  all  over, 
except  his  throat  and  belly,  and  the  lower  part  of  his  fore-legs,  and 
the  inward  part  of  the  hinder  ones,  covered  with  feales  very  thick, 
and  in  folidity  equal  to  the  hardeil  bone;  the  bafesof  the  feales  are 
of  a  biackifh  yellow,  the  reft  of  a  pale  yellow,  like  that  of  old  ivory ; 
they  are  llriated  from  the  bafe  to  the  cone,  and  are  difpofed  alter¬ 
nately  in  the  manner  of  the  feales  of  fifh.  See  Plate  78,  fig.  5.  It 
is  laid  to  be  a  very  tame  and  inoffenlive  animal. 

Lizard,  under  ground,  lacerta  fubterranea,  is  a  very  difagreeable 
and  dangerous  fpecies  of  lizard,  found  in  the  Antilles-Illands,  and 
fome  other  places.  They  are  often  met  with  by  the  people  who  dig 
in  marfhy  places,  and  are  of  a  very  formidable  afpetft ;  they  are 
about  feven  inches  long.  Their  back  is  covered  with  black  gloli'y 
feales,  with  a  few  grey  ones  mixed  here  and  there  among  them, 
and  they  look  fleck  and  gloffyas  if  rubbed  over  with  oil;  the  belly 
is  no  lefs  fcaly  than  the  back,  and  their  fkin  is  of  a  yellowifh  co¬ 
lour.  The  head  is  fmali  and  fharp,  and  the  mouth  opens  very  wide, 
and  is  armed  with  very  numerous  and  fharp  teeth;  their  eyes  are 
very  fmali.  Asfoon  as  they  are  dug  up,  and  thrown  on  the  ground, 
they  immediately  dig  their  way  in  again  with  their  feet,  which  are 
prepared  for  that  purpofe,  and  armed  with  fharp  claws ;  and  when 
they  are  once  in,  they  burrow  their  way  like  moles  wherever  they 
pleafe.  They  do  ^teat  mifehief  to  the  inhabitants  in  their  gardens 
and  plantations,  burrowing  horizontally  at  fmali  depths,  and  de- 
Itroying  the  roots  of  every  thing  they  meet  with.  Their  bite  is 
efteemed  as  dangerous  as  that  of  the  molt  poifonous  ierpent. 

Lizard,  green,  lacerta  viriais,  a  very  beautiful  creature,  which 
is  common  in  many  parts  of  Italy,  and  is  fometimes  found  in  Ire¬ 
land.  It  is  confiderabiy  larger  than  our  land-eft',  andof  a  very  beau¬ 
tiful  green.  See  Plate  78,  fig.  8.  * 

Lizard,  fifing,  lives  on  trees,  feeding  on  ants,  flies,  and  other 
infedfs,  arid  doing  no  injury  to  man,  or  any  other  large  animal. 
The  membranes  on  it’s  tides  ferves  the  office  of  wings,  carrying  it 
from  one  tree  to  another. 

\  Lizard's  tail ,  in  botany,  a  genus  of  the  heptandria  tetragynia 
clafs.  The  flowers  are  difpofed  in  a  katkin  or  tail.  An  oval  berry 
inclofes  one  oval  feed.  We  have  but  one  fpecies  in  our  gardens, 
which  is  a  native  of  North  America,  but  is  a  plant  of  no  great 
beauty. 

LOACH,  in  ichthyology,  a  fifh  alfo  called  th e  groundling. 

LOAD,  in  mining,  efpecially  in  the  tin-mines,  iignifies  any  re¬ 
gular  vein  or  courfe,  whether  metallic,  or  not;  but  molt  commonly 
imports  a  metallic  vein;  fome  ufe  it  for  nine  dilhes  of  ore. 

In  Cornwall  and  Devonfhire,  the  loads  all  hold  their  courfe  from 
eaftward  to  weftward ;  though  in  other  parts  of  England  they  fre¬ 
quently  run  from  north  to  fouth.  The  miners  fay,  that  the  Tides  of 
the  load  never  bear  in  a  perpendicular,  but  always  overhang  either 
to  the  north  or  fouth  above.  The  mine  is  fometimes  lined  with  an 
intermediate  fubftance  between  th eload  and  itfelf,  which  is  properly 
the  wall  of  the  load.  The  fprings  in  thefe  parts  are  always  hard, 
as  they  abound  with  ftony  or  other  mineral  particles,  which  fome¬ 
times  choak  up  the  palfages.  A  kind  of  plaftic  power  fo  exerts  it¬ 
felf  over  the  harder  particles  of  matter  fuftained  in  the  water,  as  to 
arrange  them  into  the  form  of  an  hexangular  pyramid,  terminating 
an  hexangular  column  of  four,  five,  or  more  times  it’s  length.  1  hus 
is  the  common  rock  cryftal  formed  ;  and  when  this  power  is  unmo- 
lcfted,  the  columns  of  this  body  are  carried  to  a  great  fize.  Thefe 
cryftals  are  of  very  different  tranfparencies  and  colours,  as  the  pure 
matter,  of  which  they  are  compofed,  is  more  or  lefs  difengaged  trom 
the  mixture  of  foreign  particles ;  or  as  thofe,  or  other  fubftances,  are 
found  capable  of  imparting  thefe  tin£tures,  or  other  qualities,  to 
them.  Thefe  cryftalline  concretions  exert  a  ftrong  attraction  on 
many  metallic  fubftances,  fo  as  frequently  to  contain  lead,  copper, 
and  other  metals, in  very  confiderable  quantities,  embodied  in  them. 
The  waters  of  mines  are  alfo  impregnated  with  a  great  quantity  of 
fulphureo-faline  particles,  and  thefe  are,  in  fome,  of  a  vitriolic,  and, 
in  others,  of  an  arfenical  nature. 

LOADSTONE.  See  the  article  Maonet,  in  the  Treatife. 

LOAM,  in  natural  hiftory,  the  name  of  a  clafs  of  foflile  bodies. 
They  are  compound  earths,  compofed  of  diflimilar  particles,  hard, 
ftiff.’denfe,  harfti,  and  rough  to  the  touch,  not  eafily  ductile  while 
moift,  readily  diffuftble  in  water,  and  ufually  compofed  of  fand  and 
a  tough  vifeid  clav. 

Ot  this  clafs  there  are  two  genera.  1.  The  thraustomicthes  ; 
and,  2.  The  glischromicthes.  The  flrft  are  compofed  of  fand 
and  a  lefs  vifeid  clay,  and  are  of  a  friable  or  crumbly  nature;  the 
fecond  are  compofed  of  fand  and  a  more  vifeid  clay,  and  are  of  a  more 
tough  and  vifeid  texture. 
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Loam  is  alfo  ufed  fora  fort  of  mortar  made  of  this  earth,  by  tem¬ 
pering  it  with  water,  ftraw,  &c. 

LOBBY,  in  architecture,  is  a  fmali  hall  or  waiting-room  :  it  is 
alfo  an  entrance  into  a  principal  apartment,  where  there  is  a  eonli- 
derablefpace  between  that  and  a  portico  or  veftibule,  and  the  length 
or  dimenlions  will  nor  allow  it  to  be -conlidered  as  a  veftibule  or  an 
ante-room.  See  Antechamber. 

LOBE,  xoj3of,  among  anatomifts,  is  applied  to  each  of  the  two 
parts  whereof  the  lungs  conlift. 

This  feparation  into  lobes  is  of  ufe  in  dilating  the  lungs,  by  cauf- 
ing  them  to  receive  more  air,  and  preventing  'heir  being  too  much 
fqueezed,  when  the  back  is  bent.  For  this  reafon  it  is,  that  beads, 
which  are  always  inclining  towards  the  earth,  have  more  lobes  in 
their  lungs  than  men;  even  their  liver  is  divided  into  lobes,  whereas 
that  of  man  is  continued.  See  Plate  So,  fig.  14,  iit.dd,  &cc.  See 
alfo  Liver. 

Lobe  is  likewife  ufed  for  the  tip  of  the  ear  ;  which  is  more  fat 
and  flefhv  than  any  other  part  thereof. 

Lobe  is  alfo  ufed  in  fpeaking  o  fruits  and  grains. 

1  hus  the  bean  confifts  of  two  equal  parts,  called  lobes,  which 
compofe  the  body  thereof,  and  areencompalfed  with  the  outer  lkin. 
And  all  other  gtains,  even  the  fmalleft,  are  divided,  like  the  bean, 
into  the  two  lobes,  or  equal  parts. 

LOBLOLLY*  a  fea-faring  difti,  otherwife  called  burgoo. 

LOBS'l  ER,  in  zoology,  a  fpecies  of  the  squilla,  according  to 
fome  writers;  but  in  the  Linnsean  lyftem  a  fpecies  of  the  Cancer, 
or  crab.  1  he  common  lobfier  is  diitinguifhed  by  a  frnooth  thorax; 
fhort  ferrated  Inout:  very  long  antennae,  and  between  them  two 
fhorter  ;  bifid  claws,  and  fangs  large,  the  greater  tuberculated,  the 
leffer  lerrated  in  the  inner  edge  ;  four  pair  of  legs  ;  fix  joints  in  the 
tail  ;  and  caudal  fins  rounded. 

Lobfiers  inhabit  all  the  rocky  fhores  of  our  ifland,  but  chiefly  in 
the  dcepelt  and  cleareft  water  at  the  foot  of  rocks  that  impend  over 
the  fea.  In  fummer  they  are  found  near  the  fhore,  and  thence  to 
about  fix  fathoms  depth  in  water  ;  in  winter  they  are  feldom  taken 
in  lefs  than  twelve  or  fifteen  fathoms.  They  are  brought  in  vaft 
quamities  trom  the  Orkney  ifles,  and  many  parts  of  the  eaftern  coaft 
of  Scotland  to  the  London  markets.  Sixty  or  feventy  thousand  are 
annually  brought  in  well-boats,  from  the  neighbourhood  of  Mont- 
rofe  alone.  Some  of  them  are  taken  by  the  hand  :  but  moft  in  pots, 
which  are  a  fort  of  trap  formed  of  twigs,  and  baited  with  garbage, 
reiembling  a  wire  moufe-trap,  fo  that  when  the  lobfier  gets  in,  there 
is  no  return.  1  hele  are  fattened  to  a  cord  funk  into  the  fea,  and 
their  place  marked  by  a  buoy.  In  the  neighbourhood  of  Scarbo¬ 
rough,  the  fifhermen  ufe  a  bag-net  fixed  to  an  iron  hoop,  about  two 
feet  in  diameter,  and  fufpended  by  three  lines  like  a  fcale,  and  baited 
with  fifh  guts  tied  to  the  bottom  and  middle  ot  the  net.  They  are 
caught  in  the  nighty  and  feldom  in  the  day,  unlefs  the  water  be 
thick  andopake.  Lobfiers  begin  to  breed  in  the  lpring,  and  continue 
breeding  moft  part  of  the  fummer.  They  propagate  more  humane , 
and  are  extremely  prolific.  Dr.  Barter  counted  12,444  eggs  under 
the  fail,  befiaes  thofe  that  remained  in  the  body,  unprotrudtd.  See 
Fecundity  of  Fish.  Thefe  eggs  are  depofifed  in  the  fand,  where 
they  are  toon  hatched.  When  they  firft  appear  under  the  tail  of  the 
female  or  hen  lobfier,  they  are  very  fmali  and  black  but  become  as 
large  as  ripe  clder-berrics  before  they  are  depolited,  and  change  into 
a  dark-browp  colour.  When  {lie  depofits  her  eggs,  fhe  is  faid  to  be 
in  berry  ;  and  this  is  the  cafe  at  all  times  of  the  year,  but  chiefly  in 
winter;  though  they  feem  to  come  to  life  only  during  the  warm 
fummer  months  of  July  and  Augurt.  Lobfiers  change  their  cruft  an¬ 
nually;  but  the  female  does  not  calf  her  flicll  in  the  lame  year  in 
which  (he  depofits  her  eggs.  Previous  to  this  change,  they* appear 
Tick,  languid,  and  reftlels:  they  acquire  a  new  coat  in  a  few  days; 
and  whilft  the  fhell  is  foft,  they  feck  fome  lonely  place  for  fecurity, 
and  they  only  grow  in  fize  when  their  fhells  are  membranous  and 
foft.  Lobfiers  and  crabs  will  alfo  renew  their  claws  in  a  few 
weeks,  if  they  are  torn  off  by  accident.  They  are  faid  to  fearthun-- 
der  and  any  great  noife,  and  are  apt  to  call  their  claws  on  fuch  an 
occafion.  When  frightened,  they  will  fpring  tail-foremoft,  from  a 
confiderable  diftance  to  their  hold  in  the  rock  ;  the  fifhermen  can  fee 
them  pafs  about  thirty  feet,  and  by  the  fwiftnefs  of  their  motion, 
fuppole  they  may  go  much  farther.  They  are  more  active  in  warm 
weather  than  cold. 

The  large  lobfiers  are  generally  in  their  bell  feafon  from  the  mid¬ 
dle  of  October  till  the  beginning  of  May.  Many  of  the  fmali  ones, 
and  fome  few  of  the  larger  fort,  are  good  all  the  fummer.  They  are 
chofentor  the  table,  by  tneir  being  heavy  in  proportion  totheirfize, 
and  by  the  hardnefs  of  the  fhells  on  their  fides,  w'hich,  in  perfection, 
will  not  yield  to  moderate  preffure.  Barnacles  and  other  fmali  fhell- 
fifh  adhering  to  them,  Ihew  likewife  their  fuperior  goodnefs.  Cock-^ 
lobfiers  are  in  general  better  than  the  hens  in  winter  :  they  are  dif- 
tinguifhed  by  the  narrownefs  of  their  tails,  and  by  their  having  a 
ftrong  fpine  upon  the  center  of  each  of  the  tranfparent  proceffes  be¬ 
neath  the  tail,  which  fupport  the  four  middle  plates  of  their  tail. 
The  flelhof  a  lobfier  s  claw  is  more  tender,  delicate,  and  eafy  of  di- 
geltion,  than  that  of  the  tail. 

The  fhell  calcined  and  drank  in  wine,  is  faid  to  break  and  carry 
off  concretions  in  thekidneys;  and  it  is  likely  enough  to  have  fome' 
effect  in  fuch  cafes,  becaufe  the  lhells  of  fifh  calcined,  are  a  fort  of 
lime  ;  and  the  falts  of  lime  are  the  grand  dilfolvents  of  ftony  con¬ 
cretions. 

Lobfiers,  as  a  food,  are  highly  alealefeent,  and  of  confequence 
mult  be  very  proper  when  an  acid  acrimony  prevails  in  the  ftomach 
and  general  habit :  but  the  contrary  in  cale  of  a  tendency  to  an  al- 
calinc  putrefaction.  They  arc  efteemed  very  nourifhing  and  good 
in  a  confumption.  4 

LOBULE,  lobulus,  lobellus,  a  little  lobe.  Thus  the  cells  of  fat 
are  called  lobuli  adipoji ;  and  the  extremities  of  the  bronchia,  which 
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end  in  little  knobs,  are  called  lobuli  pulmohum:  and  even  each  lobe 
of  the  lungs  is  divided  into  feveral  lefs  ones,  that  confift  of  a  great 
number  oflittle  round  veficles  which  communicate  with  oneanother 
Into  thefe  velTels  the  air  enters,  by  the  trachea,  in  infpiration ;  ftill 
quitting  them  again  in  exfpiration.  See  Plate  80,  jig,  1 4*  .  •//»  c' 

LOCAL,  fomething  i'uppofed  to  be  annexed  or  peculiar  to  a  par¬ 
ticular  place.  ... 

Local  medicines,  localia  medic  ament  a,  inphyfic,  fuch  medicines  as 

are  deltined  to  operate  upon  particular  parts ;  or,  more  frequently, 
they  denote  external  applications.  . 

Local  problem,  in  the  mathematics,  fuch  a  problem  as  is  capable 
of  an  infinite  number  of  different  folutions,  as  the  point  that  is  to 
folve  it  may  be  indifferently  taken  within  a  certain  extent;  which 
is  called  a  geometrical  locus.  Such  a  problem  may  be  either  Ample, 
as  when  the  point  fought  is  a  right  line ;  plane,  when  it  is  ih  the  cir¬ 
cumference  of  a  circle;  folid,  when  in  the  circumference  of  a  conic 
fedtioh ;  or  furfolid,  when  in  the  perimeter  of  a  line  of  a  higher  kind. 

Local  colours,  in  painting,  fuch  as  are  proper  to  each  object  in  a 
pi  it  ure,  in  ccntradiftiridtion  to  clair  obfeure,  which  confifts  wholly 
of  black  and  white.  .  . 

LOCATION,  in  the  civil  law,  an  adt  by  which  any  thing  is  let 

out  on  rent.  ; 

Location  and  conduction  are  relative  terms  :  location  fignifying  that 
the  thing  is  let  out  upon  rent :  condudtion  denoting  the  adtion  of 
him  who  takes  it  on. 

Location,  tacit,  when  the  perfon  who  takes,  continues  on  the 
premifes  beyond  the  term  of  his  leafe,  which  one  may  do,  by  the 
civil  law,  fer  a  year  on  the  fame  terms. 

LOCHIA,  in  phyfic,  the  purgations  of  the  uterus  after  child¬ 
birth.  Thefe  confift,  generally,  for  the  two  firft  days,  of  a  kind  of 
bloody  ferofity,  and  gradually  become  more  white,  vifeous,  and  Ids 
in  quantity  ;  Which,  during  the  whole  time,  cannot  be  determined, 
fome  women  having  more,  others  lefs;  nor  can  the  duration  of  the 
flux  be  limited  to  any  particular  time. 

The  lochia  fometimes  flow  in  too  large  quantities,  either  on  ac¬ 
count  of  fomething  retained  in  the  uterus,  which  prevents  it  from 
contracting  duly;  or  a  too  great  fluidity  or  agitation  of  the  blood. 
If  it  proceed  from  a  retention  of  fomething  in  the  uterus,  this  muft, 
if  poffible,  be  taken  away  by  the  hand.  But  if  it  proceed  from  a 
too  great  fluidity  or  agitation  of  the  blood,  temperating  decodtions 
of  barley,  jellies,  emulfions,  opiates,  and  aftringents,  are  to  be  ad- 
miniftered. 

But  when  a  deficiency  in  the  lochia,  or  their  utter  fuppreflion, 
happens,  all  poffible  means  ffiould  be  ufed  to  procure  this  falutary 
difeharge.  For  this  purpofe,  mild  anti-acids,  diluters,  and  ape¬ 
rients,  are  to  be  exhibited.  But  great  ftrefs  is  to  be  laid  on  aperient 
and  relaxing  topics,  clyfters,  fomentations,  plaifters,  liniments, 
cupping,  on  the  inferior  parts,  peffaries  and  fuppofitories. 

If  the  flux  is  only  diminiffied,  you  may  give  tinCturo  of  myrrh, 
amber,  and  faffron,  together  or  fingle,  in  fmall  dofes,  in  tea,  often 
in  a  day,  or  elixer  proprictatis.  If  the  lochia  are  quite  fuppreffed, 
there  is’almoft  always  a  fever  ;  in  which  cafe,  all  forcing  medicines 
are  unfafe;  and  therefore  bleeding  in  the  foot,  in  plethoric  perfons, 
will  be  proper,  with  attemperating,  abforbent,  and  nitrous  powders; 
diaphoretic  potions,  and  aqueous  liquors,  as  in  acute  fevers. 

Boerhaave  advifes  not  to  let  blood  in  the  above-mentioned  dif- 
orders,  without  the  utmoft  neceffity. 

LOCK,  a  little  inftrument  ufed  for  the  Shutting  and  faftening 
of  doors,  chefts,  &c.  only  to  be  opened  by  a  key.  The  lock  is  rec¬ 
koned  the  mafter-piece  in  fmithery. 

From  the  various  ftrudturc  of  locks,  accommodated  to  their  dif¬ 
ferent  intentions,  they  acquire  various  names.  Thofe  placed  on 
outer  doors  are  called  Jlock-kcks  ;  thofe  ©n  chamber-doors,  fpring- 
locks ;  thofe  on  trunks,  trunk-locks,  pad-locks ,  &c. 

Of  thefe,  the  fpring-lock  is  the  moll  confiderable,  both  for  it’s 
frequency,  and  the  curiofity  of  it’s  ftrudture.  It’s  principal  parts 
are,  the  main-plate,  the  cover-plate,  and  the  pin-hole  :  to  the 
main-plate  belong  the  key-hole,  top-hook,  crofs-wards,  bolt-toe 
or  bolt-nab,  drawback-fpring-tumbler,  pin  of  the  tumbler,  and  the 
ftaples;  to  the  cover-plate  belong  the  pin,  main -ward,  crofs-ward, 
ftep-ward,  or  dap-ward ;  to  the  pin-hole  belong  the  hook-ward, 
main-crofs-ward,  ffiank,  the  pot  or  bread,  bow-ward,  and  bit. 

Lock,  or  Weir,  in  inland  navigations,  the  general  name  for  all 
thofe  works  of  wood  or  ftone,  made  to  confine  and  raife  the  water 
of  a  river:  the  banks  alfo  which  are  made  to  divert  the  courfe  of  a 
river,  are  called  by  thefe  names  in  fome  places.  But  the  term  lock 
is  more  particularly  appropriated  to  exprefs  a  kind  of  canal  inclofod 
between  two  gates ;  the  upper  called  by  workmen  the  Sluice-gate, 
and  the  lower  called  the  flood-gate.  Thefe  ferve  in  artificial  na  vi¬ 
gations  to  confine  the  water,  and  render  the  paflage  of  boats  eafy 
both  in  paffing  up  and  down  the  ftream. 

To  Lock,  in  fencing,  is  to  Seize  your  adverfary’s  fword-arm,  by 
twining  your  left  arm  round  it,  after  you  clofe  your  parade,  ffiell 
to  ffiell,  in  order  to  difarm  him. 

LOCKER,  in  a  ffiip,  a  kind  of  box  or  cheft  made  along  the  fide 
of  a  ffiip,  to  put  or  ftow  any  thing  in. 

LOCKMAN,  in  the  llle  of  Man,  the  officer  who  executes  the 
orders  of  the  government,  much  like  our  under-fheriff. 

LOCKS,  in  the  manege,  in  French  called  entravons ,  are  pieces  of 
leather  two  fingers  broad,  turned  round,  and  fluffed  on  the  inlide,  to 
prevent  their  hurting  the  paftern  of  a  horfe,  round  which  they  are 
clapped.  An  entrave  is  compofed  of  two  entravons  joined  by  an  iron 
chain,  feven  or  eight  inches  long. 

LOCKSPIT,  among  miners,  is  the  fmall  cut,  or  trench,  made 
with  a  (pace  of  about  a  foot  wide,  to  mark  out  the  firft  lines  of  a 
work. 

LOG,  a  fea  term,  fignifying  a  fmall  piece  of  timber  of  a  trian¬ 
gular,  Sectoral,  or  quadrantal  figure,  on  board  a  ffiip,  generally  about 
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a  quarter  of  an  inch  thick,  and  five  or  fix  inches  from  the  angular 
point  to  the  circumference.  It  is  balanced  by  a  thin  plate  of  lead, 
nailed  upon  the  arch,  or  circular  fide,  fo  as  to  Swim  perpendicularly 
in  the  water,  with  about  two-thirds  immerfed  under  the  furface.  In 
the  middle  of  the  arch,  about  a  quarter  of  an  inch  within  the  edge, 
is  bored  a  fmall  hole,  and  another  within  the  angular  point:  through 
this  laft  is  inferted  the  end  of  a  piece  of  line,  which,  being  knotted 
on  the  other  fide,  is  drawn  tight  back  to  the  hole  :  to  the  other  end 
of  this  fmall  cord,  which  is  about  two  feet  long,  is  faftened  a  pin, 
which  is  thruft  into  the  other  hole:  the  log  being  then  fufpended 
horizontally,  the  line  is  faftened  to  the  middle  of  this  Small  ftring, 
fo  that  the  pin  can  occafionally  be  taken  out,  and  will  eafily  come 
out  of  itfelf  when  it  meets  with  any  refiftance. 

Log -line,  a  line  faftened  to  one  end  of  the  log,  and  wound  upon  a 
reel.  This  line  is  generally  divided  into  certain  fpaces,  which  are, 
or  ought  at  leaft  to  be,  fuch  a  proportional  part  of  a  nautical  line, 
6o  of  which  make  a  degree  of  a  great  circle,  as  half  a  minute,  the 
time  allowed  for  the  experiment,  is  of  ah  hour.  Now  a  common 
nautical  or  fea  mile,  according  to  an  experiment  made  by  Mr.  Rich¬ 
ard  Norwood,  and  with  which  the  French  nearly  agree,  is  =  6rao 
Engliffi  feet,  which  being  divided  by  120,  the  half  minutes  in  an 
hour,  gives  51  feet  for  the  diftance  between  each  divifion  on  the  log. 
line.  Thefe  divifions  or  fpaces  are  called  knots,  becaufe  at  the  end  of 
each  divifion  there  is  a  piece  of  twine  with  knots  in  it  reefed  be¬ 
tween  the  ftrands  of  the  line:  whereby  the  number  of  divifions  or 
knots  run  off  the  reel,  during  the  half  minute,  are  readily  counted. 

And,  becaufe  it  is  requilite  that  the  log  be  out  of  the  eddy  of  the 
ffiip’s  wake  before  they  begin  to  count,  therefore,  thefe  knots  or 
fpaces  begin  at  the  diftance  of  10  fathoms  or  60  feet  from  the  log; 
at  which  point,  for  the  more  ready  discovering  it,  there  is  faftened 
a  piece  of  red  rag.  The  log-line  being  thus  prepared  and  wound 
upon  a  reel,  heave  the  log  overboard  from  the  poop;  and  as  foon  as 
the  log  is  out  of  the  ffiip’s  eddy,  or  the  red  rag  at  your  hand,  let  your 
affiftant  turn  the  half-minute  glafs  ;  then  veer  the  line  from  off  the 
reel,  which  eafily  turns,  as  the  ffiip  fails  from  the  leg,  till  the  half¬ 
minute  glafs  is  run  out;  at  which  time  flop  the  line,  and  the  num¬ 
ber  of  knots  intercepted  between  your  hand  and  the  red  rag,  will 
ffiew  how  far  the  Ship  has  run  in  that  time,  and,  consequently,  her 
rate  of  failing.  For  fince  the  diftance,  comprehended  between  each 
knot,  bears  the  fame  proportion  to  a  nautical  line  as.half  a  minute 
does  to  an  hour  ;  therefore,  as  many  knots  as  run  out  in  half  a 
minute,  fo  many  miles  will  the  ffiip  fail  in  an  hour;  fuppofing  her 
to  move  with  the  fame  velocity  during  that  time. 

But  as  many  accidents  attend  a  ffiip  during  a  day’s  failing,  fuch 
as  the  variablenefs  01  winds,  the  different  quantity  of  fail  carried, 
&c.  it  will  be  neceffary  to  heave  the  log  at  every  alteration;  but  if 
none  of  thefe  alterations  be  perceptible,  yet  it  ought  to  be  con¬ 
stantly  heaved,  at  leaft  every  hour.  As  the  log-line  is  apt  to  ftretch 
and  ffirink,  and  the  half-minute  glafs  to  alter,  they  ought  often  to 
be  examined,  and  when  found  amifs  redtified. 

The  generality  of  our  feamen,  upon  a  fuppofition  that  60  Engliffi 
miles  are  equal  to  i°of  a  great  circle,  make  the  diftance  between 
knot  and  knot  but  40  feet;  but  as  this  fuppofition  is  evidently 
falfe,  it  were  greatly  to  be  wiffied,  that  they  would  conftantly  ufe 
the  former  limitation,  being  in  every  refpedt  as  eafy,  and  much 
more  fure  and  certain :  and  the  rather,  as  they  are  at  the  fame 
time  obliged,  by  experience,  to  ffiorten  the  half-minute  glafs  nearly 
four  feconds,  which  is  nothing  lefs  than  corredting  one  blunder  by 
another. 

Log -board,  a  fort  of  table  divided  into  feveral  columns,  contain¬ 
ing  the  hours  of  the  day  and  night,  the  courfes  the  ffiip  has  run, 
the  winds,  and  all  the  material  occurrences  that  happen  in  the  24 
hours,  or  from  noon  to  noon  ;  together  with  the  latitude  by  obser¬ 
vation.  From  this  table  the  feveral  officers  of  the  ffiip  copy  the 
materials,  and  tranferibe  them,  with  what  additions  they  can  re¬ 
coiled  or  may  think  neceffary  to  remark  in  their  journals  after 
their  own  manner. 

Log -book,  a  book  into  which  the  above  articles  are  daily  copied, 
together  with  every  thing  material  that  happens  to  the  ffiip,  or  is 
obferved  either  at  fea  or  in  a  harbour.  The  divifions  or  watches  of 
it,  confiding  of  four  hours  each,  are  Signed  by  the  lieutenant  or 
commanding  officer  of  the  watch  in  a  ffiip  of  war  or  an  Eaftlndia- 
man. 

Log -wood,  or  Campeachy-wood,  in  botany,  is  the  wood  of  a  low 
prickly  tree,  which  grows  plentifully  about  Campeachy,  or  the  Bay 
of  Honduras. 

Log-wood  is  ufed  in  miniature  painting,  to  make  a  purple  waffi : 
which  may  be  varied  to  a  more  red  or  blue  colour  by  the  addition 
or  omiffion  of  brasil-wsm/.  The  waffi  may  be  prepared  by  boil¬ 
ing  an  ounce  of  ground  log-wood  in  a  pint  of  water,  till  one  half  of 
the  fluid  be  wafted ;  ftrain  it  then  through  flannel,  while  of  a  boiling 
heat ;  and  add  to  it,  when  ftrained,  about  ten  grains  of  pearl-affics. 
To  make  it  more  red,  add  half  an  ounce  of  Brazil-wood,  or  in  pro¬ 
portion  as  the  colour  wanted  may  require  ;  ufing,  in  this  cafe,  the 
pearl-affies  very  Sparingly. 

Befides  it’s  ufe  among  dyers,  it  is  found  to  be  an  excellent  aftrin- 
gent,  and  is  given,  in  dofes  of  from  ten  grains  to  a  fcruple  and  up¬ 
wards,  with  fuccefs,  in  form  of  extradt,  obtained  by  inipiffating  the 
decodtions,  in  diarrhoeas,  'dylenteries,  and  other  diforders  proceed¬ 
ing  from  the  laxity  of  the  folids.  •  1  o  promote  the  extraction,  the 
wood  ffiould  be  reduced  into  a  fine  powder,  which  is  to  be  boiled 
in  the  water,  in  the  proportion  of  a  pound  to  a  gallon,  till  half  the 
liquor  is  wafted.  Some  digeft  the  powdered  wood  in  as  much  Spirit 
as  will  cover  it  to  the  height  of  about  four  inches,  and  afterwards 
boil  it  in  water;  the  matters  taken  up  by  the  watery  and  fpirituous 
menftrua  may  be  united  into  one  extradt,  by  infpilfating  the  watery 
decodtion  to  the  confiftence  of  honey,  and  then  gradually  Stirring 
in  the  fpirituous  tindture. 
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LOGARITHMIC,  atmofpherical,  is  a  curve  [Plate  28,  fg.  56,) 
defcribed  in  the  following  manner:  let  the  point C  reprefent  the  cen¬ 
ter  of  the  earth,  C  A  the  earth’s  femidiameter,  and  A  B  anv  height 
above  the  furface  ;  at  A  place  a  right  line  A  D,  of  any  finite  length, 
at  right  angles  with  A  C.  In  the  right  line  AC,  towards  C,  take 
A  0  fuch,  that  C  A  may  be  to  A  0  in  the  proportion  of  C  B  to  B  A. 
In  a  right  line  drawn  through  0,  at  right  angles  with  AC,  take 0  E, 
of  fuch  length,  as  to  betoA  D  in  the  proportion  of  the  denfity  of  the 
air  at  B  to  the  denfity  at  A,  the  earth’s  furface.  The  curve,  which 
the  point  E  always  touches,  is  a  logarithmic ,  of  which  A  C  is  the 
afymptote,  and  is  called  by  Dr.  Horfley  the  atmofpherical  logarith¬ 
mic. 

Imagine  this  curve  defcribed,  and  take  another  height  A b,  and 
take  Af  =  — ~7^7  ^  anc*  draw  G  e  parallel  to  0  E,  meeting  the 

>  V/  0 

curve  in  e.  Then  0  G  is  the  logarithm  of  the  ratio  of  (3  E  to  £  r,  or 
of  the  denfity  at  B  to  the  denfity  at  b.  But  if  the  greater  of  the 
two  heights,  A  B  and  A  b,  bear  but  a  very  fmall  proportion  to  the 
femidiameter  of  the  earth,  their  difference  B  b  will  be  very  nearly 
equal  to  0  6. 

For,  becaufe  CB  :  B  A  ~CA  :  A  0  (by  conftrutftion) 
"Therefore,  by  converfion,  —  —  C  B  :  C  A  =C  A 

In  like  manner,  and  by  inverfion,  *-*-  C  A  :  C/;  :=C  £ 
by  equi-dillance  perturbate,  —  —  CB 

and  converting,  —  —  —  CB 

by  permutation,  —  —  Bb  .  . _ 

But  when  A  B  is  infinitely  diminilhed,  C  Br=C  A  ultimately. 
Alfo  A  b  being  infinitely  diminilhed,  C  £ rr:CA  ultimately.  There¬ 
fore  C  B  :r=  C  G  ultimately,  and  B  b-=.0  G  ultimately.  Q.  E.  D. 

Now  A  B  and  A  b  will  always  be  fo  fmall,  with  refpedl  to  C  A, 
jf  B  and  b  be  fuppofcd  to  reprefent  any  accefiible  places,  that  C  B, 
C  f,  and  B  b,  06,  may  always,  in  this  cafe,  be  confidered  as  in 
their  ultimate  proportion  of  equality. 

It  is  ftill  therefore  to  be  admitted,  as  a  principle,  in  practice,  that 
the  difference  of  elevation  of  any  two  places,  is  as  the  difference  of 
the  tabular  logarithms  of  the  heights  of  the  quickfilver  in  the  baro¬ 
meter  at  the  fame  time,  at  both  places;  that  is,  it  is  the  logarithm 
of  the  ratio  of  thofe  heights  in  fome  fyftem  of  logarithms.  And  the 
heights  of  the  quickfilver  being  given,  by  obfervation,  the  difference 
of  elevation  will  be  known,  if  that  particular  fyftem  can  be  deter¬ 
mined  ;  that  is,  if  the  modulus  of  the  fyftem,  or  the  length  of  the 
fubtangent  of  the  curve  D  E  e  of  that  fyftgm,  can  be  afeertained,  in 
fome  known  meafure,  asEnglifli  fathoms,  or  Paris  toifes. 

Theeafieft  method  of  doing  this,  that  theory  fuggefts,  is  to  com¬ 
pare  barometers  at  two  ftations,  fuppofe  B  and  b ,  each  of  a  known 
elevation  A  B  and  A  b,  above  the  level  of  the  fea.  For  the  loga¬ 
rithms  of  any  given  ratio,  in  different  fyftems,  are  proportional  to  the 
fubtangents  ;  and  the  difference  of  elevation,  Bb,  diminilhed  in  the 
proportion  of  CB  (the  diftance  of  the  higher  ftation  from  the  earth’s 
■center)  to  C  G  (a  third  proportional  to  C  b ,  the  diftance  of  the 
lower  ftation  from  the  earth’s  center,  andC  A,  the  earth’s  femidia- 
meter),  is  the  logarithm  of  the  ratio  of  the  denfity  at  B,  to  the  den- 
lity  z\b  (that  is,  of  the  columns  of  quickfilver  fuftained  in  the  baro¬ 
meter  at  B  and  b)  in  the  atmofpherical  fyftem.  Therefore,  as  the 
difference  of  the  tabular  logarithms  of  thefe  columns,  to  the  fub¬ 
tangent  of  the  tabular  fyftem,  fofhould  B^,  diminilhed  as  hath  been 
faid  (that  is,  fo  fhould  8  G )  be  to  the  fubtangent  of  the  atmofpherical 
logarithmic.  The  utmoft  height,  to  which  we  can  afeend  above  the 
level  of  the  fea,  is  fo  fmall,  that  the  reduction  of  Bb  may  even  in 
this  inveftigation,  always  be  negledted.  For,  if  AB  were  four 
Englifh  miles,  which  exceeds  the  greateft  accefiible  heights,  even 
of  the  Peruvian  mountains,  and  A  G  three,  0G  would  be  fcarce  one 
partin  500  lefs  than  Bb.  So  that,  by  comparing  barometers  at 
different  elevations,  within  a  mile  above  the  level  of  the  fea,  the 
fubtangent  of  the  atmofpherical  curve  might  be  determined,  as  it 
fhould  feem,  without  fenfible  error,  by  taking  fimply  the  difference 
of  elevation,  without  reduction,  for  the  logarithm  of  the  ratio  of  the 
obferved  heights  of  the  quickfilver  in  the  atmofpherical  fyftem. 

This  fubtangent  is  different  in  length  at  different  times  ;  though 
M.  de  Luc  has  fhewn,  that  it  is  conftant  in  a  given  temperature  ; 
fothat  if  the  temperature  of  the  air  is— {—  i6|  of  his  fcale,  the  differ¬ 
ence  of  the  tabular  logarithms  of  the  heights  of  the  quickfilver  in 
the  barometer,  gives  the  difference  of  elevation  in  xoooths  of  a 
Paris  toife  ;  whence  the  number,  which  is  the  modulus  of  Briggs’s 
fyftem,  expreffes  the  length  of  the  fubtangent  of  the  atmofpherical 
curve,  fuch  as  it  is  in  that  temperature,  in  toooths  of  a  Paris  toife. 


A  Complete  Treatise  on 

LOGARITHMS. 

The  term  logarithm  is  formed  from  the  Greek  7.070?,  ratio, 
and  aoibfj.oc,  number ;  q.  d.  ratio  of  numbers  ;  the  indices  of  the 
ratios  of  numbers  one  to  another;  or  a  feries  of  artificial  numbers 
proceeding  in  arithmetical  proportion,  correfponding  to  as  many 
others  proceeding  in  geometrical  proportion;  contrived  for  the 
eafing  and  expediting  of  calculation. 

Dr.  Halley  and  Stifelius  define  logarithms  the  indices  or  exponents 
of  the  ratios  of  numbers  ;  ratio  being  confidered  as  a  quantity  Jui 
generis ,  beginning  from  the  ratio  of  equality,  or  1  to  I  =0;  and 
being-affirmative  when  the  ratio  is  increafing,  and  negative  when  it 
is  decreafing. 

Thus,  if  unity  be  made  the  common  confequent  of  all  ratios,  or 
the  common  ftandard,  to  which  all  other  numbers  are  to  be  referred, 
then  every  logarithm  will  be  the  numeral  exponent  of  the  ratio  of  it’s 
natural  number  to  unity.  E.  gr.  the  ratio  of  81  to  1  contains  the 
four  following  ratios,  viz.  that  of  81  to  27,  27  to  9,  9  to  g,  and  3 
to  1,  or  e7‘  =|i  X  V  X  tXI  1  but  all  thefe  ratios  are  equal  to 
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one  another,  and  8T>  =  4  X  t  X  r  Xt  =  t  4  :  confequently,  the 
logarithm  of  81  is  four  times  as  great  as  that  of  3.  In  the  fame 
manner,  the  ratio  of  24  to  1,  or  X  V  X  t  —  tXt  X  r  i 

and,  therefore,  the  logarithm  of  24  is  equal  to  the  fum  of  the  loga¬ 
rithms  of  2,  3,  and  4.  And,  univerfally,  the  magnitude  of  the  ratio 
of  A  to  1,  is  to  the  magnitude  of  the  ratio  of  B  to  1,  as  the  logarithm 
of  A  to  the  logarithm  of  B.  Hence  we  derive  a  method  of  meafuring 
all  ratios  whatever,  let  their  confequents  be  what  they  will :  e.  gr. 
the  ratio  A  B  is  the  excefs  of  the  ratio  of  A  to  1,  above  the  ratio 
of  B  to  1  ;  therefore  the  numeral  exponent  of  the  ratio  of  A  to  B, 
will  be  the  excefs  of  the  numeral  exponent  of  the  ratio  of  A  to  i* 
above  the  numeral  exponent  of  the  ratio  of  B  to  1,  that  is,  the 
excefs  of  the  logarithm  of  A  above  the  logarithm  of  B  :  therefore  the 
magnitude  of  the  ratio  of  A  to  B  is  to  the  magnitude  of  the  ratio  of 
C  to  D  as  the  excefs  of  the  logarithm  of  A  above  the  logarithm  of  B> 
which  is  the  meafure  of  the  former  ratio,  is  to  the  excefs  of  the 
logarithm  of  C  above  that  of  D,  which  is  the  meafure  of  the  latter 
ratio  ;  and  thus  we  fee  that  logarithms  are  as  true  and  proper  mea- 
fures  of  ratios,  as  circular  arcs  are  of  angles.  See  the  fequel  of  this 
article. 

The  nature  and  genius  of‘  logarithms  will  be  eafily  conceived, 
from  what  follows:  a  feries  of  quantities,  increafing  or  decreafing 
according  to  the  fame  ratio,  is  called  a  geometrical progreffion :  e.  gr. 
1.  2.  4.  8.  16.  32,  &c.  A  feries  of  quantities  increafing  or  de¬ 
creafing,  according  to  the  fame  difference,  is  called  an  arithmetical 
progrcjjim;  e.  gr.  3.  6.  9.  12.  15.  18.  21.  Now-,  if  underneath 
the  numbers  procetding  in  a  geometrical  ratio,  be  added  as  many 
.  of  thofe  proceeding  in  the  arithmetical  one,  thefe  laft  are  called 
the  logarithms  of  the  firft. 

Suppofe,  e.  gr.  two  progreffions  : 

Geomet.  1.  2.  4.  8.  16.  32.  64.  128.  256.  512. 

Arithmet.  o.  1.  2.  3.  4.  ,5.  6.  7.  8.  9. 

Logarithms. 

o  will  be  the  logarithm  of  the  firft  term;  viz.  1  ;  5,  of  the  6th,  32  ; 
7  the  logarithm  of  the  8th,  128,  & c. 

Thefe  indices  or  logarithms  may  be  adapted  to  any  geometric 
feries  ;  and  therefore,  there  may  be  as  many  kinds  of  indices  or 
logarithms  as  there  can  be  taken  kinds  of  geometric  feries  ;  but  the 
logarithms  molt  convenient  for  common  ufe,  are  thofe  adapted  to  a 
geometrical  feries  increafing  in -a  ten-fold  progreflion,  as  in  the 
fequel.  The  dodlrine  and  ufe  of  logarithms  may  be  conceived  from 
the  following  propofitions. 

r.  If  the  logarithm  of  unity  be  o,  the  logarithm  of  the  fadtum  or  pro- 
dull  will  be  equal  to  the  fum  of  the  logarithms  of  the  factors.  For  as 
unity  is  to  one  of  the  factors,  fo  is  the  other  fadlor  to  the  produit. 
So  that  th  t  logarithm  of  the  produdtisa  fourth  eauidifferent  term  to 
the  logarithm  of  unity,  and  thofe  of  the  factors;  but  the  logarithm  of 
unity  being  o,  the  fum  of  the  logarithms  of  the  fa&ors  mull  be  the 
logarithm  of  the  fa£tum,  or  produdl.  Qj  E.  D. 

Hence,  fince  the  fa&ors  of  a  fquare  are  equal  to  each  other,  i.  e. 
a  fquare  is  the  fa<ftum  or  product  of  it’s  root  multiplied  into  itfelf, 
the  logarithm  of  the  fquare  will  be  double  the  logarithm  of  the  root. 

In  the  fame  manner  it  appears  that  the  logarithm  of  the  cube  is 
triple ;  of  the  biquadrate,  quadruple  ;  of  the  fifth  power,  quintuple  ; 
of  the  fixth,  fextuple,  &c.  of  the  logarithm  of  the  root. 

Unity,  therefore,  is  to  the  exponent  of  the  power,  as  the  logarithm 
of  the  root  to  the  logarithm  of  the  power. 

So  that  the  logarithm  of  the  power  is  had,  if  the  logarithm  of  the 
root  be  multiplied  by  it’s  exponent ;  and  the  logarithm  of  the  root 
is  had,  if  the  logarithm  of  the  power  be  divided  by  it’s  exponent. 

And  hence  we  derive  one.tff  the  great  ufes  of  logarithms,  which  is, 
to  expedite  and  facilitate  tire  bulinefs  of  multiplication,  involution 
of  powers,  and  extraction  of  roots  ;  the  former  of  which  is  here 
performed  by  mere  addition,  and  the  two  latter  by  multiplication 
and  divifion.  Thus  3,  the  fum  of  the  logarithms  1  and  2,  is  the 
logarithm  of  8,  the  product  of  2  and  4.  In  like  manner  7,  the  fum 
of  the  logarithms  2  and  5,  is  the  logarithm  of  128,  the  product  of  4 
and  32.  Again  6,  the  logarithm  of  64,  which  is  the  third  power  of 

4  or^l3,  is  equal  to  3X2,  And  8,  the  logarithm  of  256,  which  is 

the  fourth  power  of  4  or  4! 4 ,  is  equal  to  4  X  2*  Moreover,  3,  the 
logarithm  of  the  fquare  root  8,  is  half  the  logarithm  6,  of  the  lquare 
64  ;  and  2,  the  logarithm  of  the  cube  root  4,  is  fubtriple  the  loga¬ 
rithm  6  of  the  cube  64. 

2.  If  the  logarithm  of  unity  be  o,  the  logarithm  of  the  quotient  will  be 
equal  to  the  difference  of  the  logarithms  of  the  divifor  and  dividend.  For 
as  the  divifor  is  to  the  dividend,  fo  is  unity  to  the  quotient  ;  there¬ 
fore  the  logarithm  of  the  quotient  is  a  fourth  equidifferent  number 
to  the  logarithms  of  the  divifor,  the  dividend,  and  the  logarithm  of 
unity.  The  logarithm  of  unity,  therefore,  being  o,  the  difference 
of  the  logarithm  of  the  divifor,  and  that  of  the  dividend,  is  ihc  loga¬ 
rithm  of  the  quotient.  Ch  E.  D. 

Hence  appears  another  great  advantage  of  logarithms;  viz.  their 
expediting  the  bufinefs  of  divifion,  and  performing  it  by  a  bare  fub- 
trabfion.  E.  gr.  2,  the  difference  between  7  and  5,  is  the  logarithm 
of  the  quotient  4,  obtained  by  dividing  128  by  32.  In  like  nrjanner, 
5,  the  difference  between  8  and  3,  is  the  logarithm  of  the  quotient 
32,  obtained  by  dividing  256  bv  8. 

An  example  or  two  will  render  the  ufe  of  logarithms  in  multipli¬ 
cation,  divifion,  &c.  obvious. 


Num.  Log. 
Multiply  68  1.832509 

by  124-1.079181 
8  i6*“2  .911690 


Sq. 


9 

9 


0.954242 

0.954242 


81  2)1.908484(0.954242 
log.  of  fq.  R. 


Num.  Log.. 
Divide  816  2911690 
by  12 — 1.079181 
6b  1.832509 

9  0.954242 
9  0.954242 
9  0-954242 


Cub.  729  3)2.862726(0.954242 
log  of  cube  R. 
15  E>  To 
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To  find  the  logarithm  of  any  number ,  and  to  confiruSl  a  canon  of  lo¬ 
garithms/or  natural  numbers : — 1.  Becaufe,  1 .10.100. 1000.10000, 
Sec.  conflitute  a  geometrical  progrefTion,  their  logarithms  may  be 
taken  at  pleafure  :  to  be  able  then  to  exprefs  the  logarithms  of  the 
intermediate  numbers  by  decimal  fractions,  take  0.00000000, 
i. 00000000,  2.00000000,  3.00000000,  4.00000000,  See.  It  is 
manifeft,  that  for  thofe  numbers  which  are  not  contained  in  the 
fcale  of  geometrical  progreffion,  the  juft  logarithms  cannot  be  had  : 
yet  may  they  be  had  fo  near  the  truth,  that,  as  to  matters  of  ufe, 
they  fhall  be  altogether  as  good  as  if  ftritftly  juft.  To  make  this 
appear,  fuppofe  the  logarithm  of  the  number  9  were  required  :  be¬ 
tween  1.0000000  and  10.0000000,  find  a  mean  proportional,  and 
between  their  logarithms  0.00000000,  and  1. 00000000  an  equidiffer- 
ent  mean,  which  will  be  the  logarithm  thereof ;  that  is,  of  a  number 
exceeding  three  by  -£4f§Uiso>  and  therefore  far  more  remote  from 
nine.  Between  3  and  10,  therefore,  find  another  mean  propor¬ 
tional,  which  may  come  fomewhat  nearerg  ;  and  between  10  and 
this  mean  another  ftill ;  and  fo  on  between  the  numbers  next  above 
and  next  underneath  9,  till  at  laft  you  arrive  at  9  T^roo-«hnnn> ; 
which  not  being  one  millionth  part  from  g,  it's  logarithm  may,  with- 
qut  any  fenfible  error,  be  taken  for  that  of  9  itfelf.  Seeking  then 
in  each  cafe  for  the  logarithms  of  the  mean  proportionals,  you  will 
37  laft  have  0.054251,  which  is  exceedingly  near  the  true  logarithm 
of 9.  3.  If  in  like  manner  you  find  mean  proportionals  between 

1 .0000000  and  3.1622777,  and  aflign  convenient  logarithms  to  each, 
you  will  at  length  have  the  logarithm  of  the  number  2,  and  foofthe 
reft.  4.  There  needs  not,  however,  be  fo  much  pains  in  invefti- 
gating  the  logarithms  of  all  numbers;  fince  thofe  that  confift  of  ali¬ 
quot  parts  being  divided,  and  others  mutually  multiplying  each 
other,  their  logarithms  areeafily  found.  Thus,  if  the  logarithm  of 
the  number  9  be  bife&ed,  we  fhall  have  the  logarithm  0.47712125  of 
the  number  3. 

The  indices,  or  charadferiftics  of  logarithms ,  correfpond  to  the 
denominative  part  of  the  natural  numbers,  as  the  other  member  of 
the  logarithm  does  to  the  numerative  part  of  the  number:  i.  e.  the 
index  {hews  the  denomination,  or  place  of  the  laft  (or  left  hand) 
figure  of  the  number,  and  confequently  of  all  the  reft.  Thus  or 
affixed  to  a  logarithm,  denotes  the  laft  figure,of  the  number,  to 
which  the  logarithm  anfwers,  to  be  nothing  diftant  from  (i.  e.  in)  the 
place  of  units.  The  index  1  {hews  the  laft  figure  of  it’s  number  to 
be  diftant  1  place  from  the  place  of  units,  i.  e.  to  be  in  the  place  of 
tens,  and  confequently  the  number  itfelf  to  be  either  10,  or  fome 
number  between  that  and  100,  and  fo  of  the  other  indices.  Hence 
all  numbers,  which  have  the  fame  denominative,  but  not  the  fame 
numerative  parts,  as  all  numbers  from  1  to  10,  from  10  to  100,  &c. 
will  have  logarithms,  whofe  indices  are  the  fame,  but  the  other  mem¬ 
bers  different.  Again,  all  numbers  which  have  the  fame  numera¬ 
tive,  but  not  denominative  part,  will  have  different  indices ;  but  the 
reft  of  th e logarithms  the  fame.  If  a  number  be  purely  decimal,  to 
it’s  logarithm  is  affixed  a  negative  index,  {hewing  the  diftance  of  it’s 
firft  lignificative  figure,  from  the  place  of  units.  Thus  the  logarithm 

of  the  decimal  .256  is  1.408240,  of  the  decimal,  .0256  is  2.408240, 
&c. 

Infteadof  thefe  negative  indices,  fome  ufe  their  complements  to 
10,  fet  dowm  with  a  point  on  each  fide  thus,  .9.  .8.  .7.  i.  e.  fuch  a 
figure  is  made  the  index,  as,  when  fubtradled  from  9,  leaves  a  re¬ 
mainder  expreffing  the  number  of  cyphers  prefixed  to  the  decimal : 
thus  the  logarithm  of 

<256  is  .9.408240 
of  .0256.  .8.  408240. 

Logarithms  are  not  only  of  great  ufe  for  facilitating  computations 
in  arithmetic  and  trigonometry  ;  but  have  been  found  of  extenfive 
fervice  in  the  highergeometry,  particularly  inthemethodof  fluxions. 

Logarithms,  and  the  quantities  to  which  they  correfpond,  may  be 
fuppofed  to  be  generated  by  the  motion  of  a  point.  If  this  point 
moves  over  equal  fpaces  in  equal  times,  the  line  deferibed  by  it  in- 
creafes  equally. 

Again,  a  line  decreafes  proportionally,  when  the  point  that  moves 
over  it  deferibes  fuch  parts  in  equal  times  as  are  always  in  the  fame 
conftant  ratio  to  the  lines  from  which  they  are  fubdudled,ortothe 
diftances  of  that  point  at  the  beginning  of  thofe  times  from  a  given 
term  in  the  line.  In  like  manner,  a  lirte  may  increafe  proportion- 
ally,  if  in  equal  times  the  moving  point  deferibes  fpaces  proportional 
to  it  s  diftances  from  a  certain  term,  at  the  beginning  of  each  time. 

I  hus,  in  the  firft  cafe,  let  a  c  be  to  a  0,  c d  to  c  o,  de  to  d  0,  ef  to 
a  c  d  e  f  g _  -o 

P 

Q JT~  S~ 

_  a  C  d  e  f  g 

0  ’  ~p  ~ 

c  0,fg  to  f  0,  always  in  the  fame  ratio  of  Q.R  to  Q_S  ;  and  fuppofe 
that  the  point/)  fets  out  from  a ,  deferibing  a c,  cd,  de,  efifg,  in 
equal  parts  of  the  time;  and  let  the  fpace  deferibed  by  p,  in’  any 
given  time,  be  always  in  the  fame  ratio  to  the  diftance  of  p  from  0, 
at  the  beginning  of  that  time,  then  will  the  right  line  a  0  decreafe 
proportionally  ;  and  the  lines  ao,co,do,eo,f  o,Scc.  or  the  diftances 
of  the  point/)  from  0,  at  equal  fuccceding  intervals  of  time,  are  in  a 
continued  geometrical  progreffion. 

I  n  like  manner  the  line  oa  increafes  proportionally,  if  the  point  b 
in  equal  times  deferibes  fpaces  a  c,  cd,  de,  efifg,  Sec.  fo  that  a  c  is 
to  a  o,  cd  to  co,  de  to  d 0,  in  a  conftant  ratio. 

A-A-fL - » - £ _ F _ B 

0  a  c  d  e  f  <, 

P 

a  c  d  e  0 

P  ~  T 
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If  we  now  fuppofe  a  point  P  deferibing  the  line  AB  with  an  uni¬ 
form  motion,  equal  to  that  with  which  />  fets  out  from  a,  in  de¬ 
feribing  the  line  ao,  while  the  point  />  deferibes  a  line  increafing  or 
decreafing  proportionally,  the  line  AP  deferibed  byP  with  this  uni¬ 
form  motion,  in  the  fame  time  that  oa,  by  increafing  or  decreafing 
proportionally,  becomes  equal  to  op,  is  the  logarithm  of  op.  Thus 
AC,  AD,  AE,  See.  are  the  logarithms  of  oc,  od,  oe,  Sec.  refpec- 
tively  ;  and  oa  is  the  quantity  whofe  logarithm  is  fuppofed  equal  to 
nothing. 

We  have  here  abftra£led  from  numbers,  that  the  doftrine  may  be 
the,  more  general;  but  it  is  plain,  that  if  AC,  AD,  AE,  &c.  be  fup¬ 
pofed  1,  2,  3,  &c.  in  arithmetic  progreffion  ;  oc,  od,  oe.  Sec.  will  be 
in  geometric  progreffion  ;  and  that  the  logarithm  of  oa,  which  may¬ 
be  taken  for -unity,  is  nothing. 

Lord  Napier,  in  his  firft  fcheme  of  logarithms,  fuppofes,  that  while 
op  increafes  or  decreafes  proportionally,  the  uniform  motion  of  the 
point  P,  by  which  the  logarithm  of  op  is  generated,  is  equal  to  the 
velocity  of  p  at  a ;  that  is,  at  the  term  or  time  when  the  logarithms 
begin  to  be  generated.  Hence  logarithms,  formed  after  this  model, 
are  called  Napier  s  logarithms,  and  fometimes  natural  logarithms. 

When  a  ratio  is  given,  the  point  p  deferibes  the  difference  of  the 
terms  of  the  ratio  in  the  fame  time.  When  a  ratio  is  duplicate  of 
another  ratio,  the  point  p  deferibes  the  difference  of  the  terms  }n  a 
double  time.  When  a  ratio  is  triplicate  of  another,  it  deferibes 
the  difference  of  the  terms  in  a  triple  time  ;  and  fo  on.  Alfo  when 
a  ratio  is  compounded  of  two  or  more  ratios,  the  point  p  deferibes 
the  difference  of  the  terms  of  that  ratio,  in  a  time  equal  to  thefum 
of  the  times  in  which  it  deferibes  the  differences  of  the  terms  of 
the  fimple  ratios  of  which  it  is  compounded.  And  what  is  here 
faid  of  the  times  of  the  motion  of />,  when  op  increafes  proportion¬ 
ally,  is  to  be  applied  to  the  fpaces  deferibed  by  P  in  thofe  times,  with 
it’s  uniform  motion. 

Hence  the  chief  properties  of  logarithms  are  deduced.  They  are 
the  meafures  of  ratios.  The  excefs  of  the  logarithm  of  the  ante¬ 
cedent  above  the  logarithm  of  the  confequent  meafures  the  ratio  of 
thofe  terms.  The  meafureof  the  ratio  of  a  greater  quantity  to  a 
leffer  is  pofitive,  as  this  ratio-compounded  with  any  other  ratio  in¬ 
creafes  it.  The  ratio  of  equality,  compounded  with  any  other  ratio, 
neither  increafes  nor  diminifhes  it ;  and  it’s  meafurfe  is  nothing. 
The  meafure  of  the  ratio  of  a  leffer  quantity  to  a  greater  is  negative, 
as  this  ratio  compounded  with  any  other  ratio  diminiffies  it.  The 
ratio  of  any  quantity  A  to  unity,  compounded  with  the  ratio  of 
unity  to  A,  produces  the  ratio  of  A  to  A,  or  the  ratio  of  equality ; 
and  the  meafures  of  thofe  two  ratios  deftroy  each  other,  when  ad¬ 
ded  together ;  fo  that  when  the  one  is  confidered  as  pofitive,  the 
other  is  to  be  confidered  as  negative. 

When  op  increafes  proportionally,  the  motion  of  p  is  perpetually 
accelerated  ;  and,  on  the  contrary,  w'hen  op  decreafes  proportionally,  . 
the  motion  of  p  is  perpetually  retarded. 

If  the  velocity  of  the  point/)  be  always  as  the  diftance  0 p,  then, 
will  this  line  increafe  or  decreafe  in  the  manner  fuppofed  by  Lord 
Napier  ;  and  the  velocity  of  the  point/)  being  the  fluxion  of  the  line 
op,  w  ill  always  vary  in  the  fame  ratio  as  this  quantity  itfelf.  . 

I  he  fluxion  of  any  quantity  is  to  the  fluxion  of  it’s  logarithm,  as 
the  quantity  itfelf  is  to  unity. 

Hence  the  fluxion  of  the  logarithm  of  x  will  be  — .  For  x :  1 

X  •  "(J 

::  x  :  — =  the  fluxion  of  the  logarithm  required. 

X  *■  *  *  * 

When  op  increafes  proportionally,  the  inerementsgenerated  in  any 
equal  times,  are  accurately  in  the  fame  ratio  as  the  velocities  of  p, 
or  the  fluxions  of  op,  at  the  beginning,  end,  orat  anyfimilar  terms 
of  thofe  times. 

When  op  increafes  or  decreafes  proportionally,  the  fluxions  of  this 
line,  of  all  the  higher  orders,  increafe  or  decreafe  in  the  fame  propor¬ 
tion  as  the  line  itfelf  increafes  or  decreafes  ;  fo  that  one  rule  ferves 
for  comparing  together  thofe  of  any  kind  at  different  termsof  time  : 
and  in  this  cafe  we  never  arrive  at  any  conftant  or  invariable  fluxion. 

If  the  logarithms  of  two  quantities  be  always  to  each  other  in  any 
invariable  ratio,  the  fluxions  of  thofe  quantities  fhall  be  in  a  ratio 
that  is  compounded  of  the  ratio  of  the  quantities  themfelves,  and  of 
the  invariable  ratio  of  their  logarithms. 

Let  op  be  greater  than  oa;  a d  :  a  p  ::  0 a  :  0  p ;  and  let  a  0, 

J _ q  a  d  e  f  g  h  k  p  x 

A - P  ‘ 

a  d,  de,  ef,fg,  Sec.  be  in  continued  proportion  :  then  by  adding  to¬ 
gether  ad,  \  de,  \ef,  \f  g.  Sec.  we  approximate  continually  to  the 
value  of  AP ,  the  logarithm  of  op.  And  we  approximate  continually 
to  the  logarithm  of  od,  by  fumming  up  the  differences  betwixt^  and 
i  de>  iff,  and  \fg,\gh,  and  f  hk,  Sec. 

F  rom  what  has  beenfaid,  it  follows,  that  if  oa:  odr.op  :  0  x,  then 
the  logarithm  of  ox  will  be  equal  to  the  fumof  the  logarithms  of  op 
and  od ;  that  is,  to  the  fum  of  ad-\-\de-\-^ef-\-\fg-^-±gh-\~^hk,  Sec. 
and  ad — \de-\-^ef—\fg-\-±gh — ±hk,  &c.  which  fum  is  2ad-\-^ef-\- 
jgh,  Sec. 

Let  aq=zad;  then  the  logarithm  of  0  x  will  meafure  the  ratio  of 
od  to  oq.  But  od  and  oq  have  half  their  fum  equal  to  oa,  and  halt 
their  difference  equal  to  ad,  which  are  the  two  firft  terms  of  the 
geometric  progreffion  oa,  ad,de ,  ef,  f g,  gh,  hk,  Sec.  Hence,  itou 
=1,  and  ad=x,  de,  ef,  fg,  Sec.  will  be  refpedtively,  x 2,  x3,  x 4, 
Sec,  and  the  ratio  of  i-p*  to  1 — x  will  be  equal  to  that  of  od  40  oq. 
But  the  logarithm  of  this  ratio  is  2  ad-^-ef^gh-fi,  Sec.  therefore 

the  logarithm  of  — -  2X^-}-1^3-j--L.r5-ft-,.r7-2j-, &c. agreeably 

1 — 2 

to  what  has  been  fhewn  by  Dr.  Halley  and  others. 

This  feries  is  analytically  deduced  from  the  nature  of  logarithms, 
by  Mr.  Simpfon  in  his  Trigonometry.  The  hyperbolic  logarithm 

’  of  , 
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of  any  number  is  the  index  of  that  term  of  the  logarithmic  progref- 
fion,  agreeing  with  the  propofed  number,  multiplied  by  the  excefs 
of  the  common  ratio  above  unity:  thus,  if  e  be  an  indefinite  frnall 
quantity,  the  hyperbolic  logarithm  of  the  natural  number  agreeing 
with  any  term  1  +7]"  of  the  logarithmic  progreflion  1.  i+r, 
j 2,  Y-f-rl  3»  Sec.  will  be  expreffed  by  tie.  And  fince  T^p]"  = 

N  or  the  number,  we  (hall  have  1  -\-e  =  NJ_—  l4-A}m,  by  put-  , 


ting 


l  4-  x  =  N,  and  m  Therefore  l-j-xl ,n  being  =  t 


+  —  x**  +^x- 


2 

m — i 


l  ^  m — 2^ a.3j5£C>  we  have 


2  3 

(  —z  jn  x-j-w  X— - _ —  X  ■**>  &c-  where  m  being  rejected  in  the 

2 

factors  m — t,m — 2>  &c.  as  indefinitely  fmall  in  comparifon  of  l, 
2,  &c.  becaufe  n  is,  from  the  nature  of  logarithms,  indefinitely  great, 

the  equation  will  become  e=zzmx  —  ^^4“-—- — tH^L,  Sec.  whence 

2-34 

£,('s=«f==L)  —  x  —  — -1-— — i_,  &c.  But  this  feries,  though 
m  2  3  4 

the  moft  eafy  and  natural,  is  of  little  ufe  in  determining  the  loga¬ 
rithms  of  Urge  numbers,  becaufe,  in  all  fuch  cafes,  it  diverges,  in- 
ftead  of  converging. 

In  order  to  obtain  a  feries  that  will  always  converge,  let  the  num¬ 
ber,  whofe  logarithm  is  wanted,  be  denoted  by  ,  in  which 

i — x 

quantity  will  be  always  lefs  than  unity,  and  let  i-f-t'  ln  as  before  be 

=  _L_.  then  i  -fe  =  - ;=s=T f  by 

l — xi  i — x\  "  \ 

making  «= —  — )  =  i — mx-\-m X  —  X  —  m  X 


in¬ 


ti 


2  2 

m~~' 2  x*3>  where  m  being  reje&ed  in  the  fadors  in—  t,  m— 2, 

mx? 

2 

2  .  v2  e 


X 


&c.  as  before,  the  equation  will  become  1  -\-e  =  1  —  mx - 


.’ClL,  & c.  whence  &c. 

3  2  3 


— m 


—  —  the  hy¬ 


perbolic  logarithm  of  J—  .  which  feries  will  always  converge,  let 

I  """“X  * 

the  value  of  1  be  everfo  great,  becaufe  a*  will  be  always  lefs  than 
l — x 

unity.  But  this  feries  being  added  to  the  former,  exprefling  the  lo¬ 


garithm  of  i-4-.v,  the  feries  2x-\-  — -j- — 

3  5  7 

ingwill  be  more  Ample  than  either  of  them,  fince  one  half  of  the 
terms  will  be  intirely  deftroyed  thereby :  confequently,  as  the  fum  of 
the  logarithms  of  any  two  numbers  is  equal  to  the  hgarithmof  the  pro- 

(dud  of  thofe  numbers,  the  feries  2A-J-lf_-|-^f_,  &c.  will  truly 

3  5 

exprefs  the  logarithm  of  or  — - —  X  *4-*’*  In  order  to  find 


2  a  s 


2a7 


Sec.  thence  arif- 


the  value  of  a,  let  Iltf  — N,  and  x  will  be 


N- 


I - A 


N— 2  i 


but  if  the 


iT-a 

n.  • 


P  P 

quantity  propofed  be  a  fradion  —  — ,  make  ^ — 


,  and  a  will 


T-'p  — p_|_^  either  of  which  values  fubfiitUted  in  the  foregoing  fe- 

A  — « 3  , 

ries  2A— J—  — ,  &c.  will  give  the  hyperbolic  logarithm  of  the  refpec- 

3  . 

tive  number. 

To  find,  for  example,  the  logarithm  of  2,  from  this  exprefiion  of 


the  logarithm  of 


l-f-A 


Then 


I  -\~x  __ 


2,  or  1  a  =  2  —  2A,  and 


3*sssi,  or  a =-3-;  that  is  in  decimals: 


A 

—  -i-)  zn: 

0-333333333*  &c- 

A3 

(—irx)  — 

•037037°37>  Sec. 

A* 

1—-9*3)  = 

.004115226,  &6. 

A7 

^ -  1  y*5  j 

.000457247,  Sec. 

A» 

(=lx?)  = 

.000050805,  &c. 

■V" 

(=i A»)  = 

.000005645,  &c. 

A*  3 

fe — 1 1 )  m 

.000000627,  &c. 

A*  5 

f=iA33)  rrr 

.000000069,  &c. 

Thefe  values  being  refpedively  divided  by  the  numbers  1,  3,  5, 
7,  9,  Si c.  and  the  fevcral  quotients  added  together,  we  fhall  have 
.346573590,  &C.  whofe  double,  being  .693147180,  &c.  is  the  hy¬ 
perbolical  or  Napier’s  logarithm  of  the  number  2.  In  the  fame  man¬ 
ner  the  hyperbolic  logarithms  of  any  other  numbers  may  be  deter¬ 
mined  ;  but  the  moft  ready  way  of  deriving  logarithms  from  others 
already  known  is  the  following:  let  a,  b,  c,  denote  any  three  num¬ 
bers  in  arithmetical  progreflion,  whofe  common  difference  is  unity; 
then,  a  beingrezi — l,  and  cz=zb-\-i,  we  fhall  have  ac=J>2 — 1, 

whence,  by  the  nature  of  logarithms ,  we  fhall 


b 2 _  1 


and  —  — 

ac 


ac 


havt 


2  log.  b — log.  a  —  log.  c  zzz  log.  ffil.  but  the  logarithm  of 


ac  » 


ri3°3 


ac- {-1 


ac 

p-a_ 


putting 


2  ac  -}-i 


.  rrr  a,  fince 


or 


flf-j-l _ I-f  A 


ac 


,  and 


...  .  2  x. .  2  X3  .  2  a5  ,  q  a7  ,  * 

will  be  — -j- - -j- - — j— - ,  Sc c.  which 

1  3  5  7 

'log.  I— l  log.  a~\-\  log • 

:2  log.  b —  log.  C- 


-  log.  <44  S  A 
log.  c —  S.  v 
log.  a —  S.J 


P+Q_  2  ac  -j-l 

f  log.  I—  i 

being  denoted  by  S.  we  fhall  have-/  log.  a — "> 

l.  log.  (^=.2  log.  b- 
E.  g.  To  find  the  hyperbolic  logarithm  of  3. 

The  logarithm  of  2  being  known,  that  of  4,  which  is  the  double 
of  the  former  will  alfo  be  known.  Therefore  taking  a— 2,  />— 3, 

and  we  fhall  have  x(  — L__  1  — ,  and  a2=—  Whence, 

\2ac-\-1J  1 7  ,  7,89* 

A  = -058823529,  &c.  a3  =  .000203542,  &c. 

*5  (~^)  “  •0000007°4>  &c.  Therefore  -3-S^A-f  4Uf-— ,  &c.  j 

—  .058891517,  Sc c.  and  confequently  the  hyperbolic  lost,  of  2 

/hyp.  log.  2-4-hyp.  log.  4  ■  rCA 

f— — - '  ■  ■  +{S)  =1.098612288,  &c. 

If  the  hyperbolic  logarithm  of  10  were  required  ;  the  logarithms  of 
8  and  9  being  given  from  thofe  of  2  and  3  already  found',  cmay  be 

=8,  b= 9,  and  r— :io ;  then  a  ( — L—  )  being  =  -L.  we  fhall 

\2ac-\-1J  0  161 

/  ^  3  1^1 5  \  * 

have  4 ^ ( -v— 1  — 4“ — >  See.)  =  .006211180,  <Szc.  — J-  .000000079, 
'35 

See.  Sic.  —  00621 1 259*  Sic.  and,  therefore,  the  logarithm  of  10 
(2  log.  9 '—log.  8— S)  =  2.302585092,  &c. 

Logarithms  of  any  other  kind  may  be  derived  from  thefe,  by  mul¬ 
tiplying  by  the  proper  multiplicator  or  modulus.  ’  J 

Thus  to  convert  any  of  Napier’s,  or  of  the  natural  logarithms,  into 
Briggs’s,  or  thofe  of  the  common  form,  where  the  logarithm  of  10  is 
unity,  fince  the  logarithms  of  all  forms  preferve  the  fame  proportion 
with  refpedt  to  each  other,  fay,  as  Napier’s  logarithm  of  io  is  to  1, 
fo  is  any  other  of  Napier’s  logarithms  to  Briggs’s  logarithm  of  the  fame 
number.  Hence,  Briggs’s  logarithm  will  be  equal  to  Napier’s,  di¬ 
vided  by  2,30258509,  6ec.  or,  which  comes  to  the  fame  thing  mul¬ 
tiplied  by  it’s  reciprocal - - ,  or  0.434294481,  &c.  And  vice 

2.30258509  * 

verja,'  Briggs’s  logarithm  being  given,  to  find  Napier’s  correfponding, 
multiply  Briggs’s  by  2,30258509,  &c. 

In  general,  to  find  Briggs’s  logarithm  of  any  number  w.  Let-lif 

1 - A 

=n,  and  confequently,  a=  ”“L*.  Multiply  a  by  0.86858896 

Sec.  (=2X0, 43429-  Sec.)  and  then  continually  multiply  this  pro- 
duft  by  aa,  ana  divide  the  refulting  produds,  refpeftively,  by  the 
terms  of  the  progreflion  1,  3,  5,  7,  &c.  The  fum  of  thefe  quotients 
will  be  Briggs’s  logarithm  required. 


Thus,  aA-J-wL-ffi.,  Sic.  x  0.434294481,  &c.  expreffing  the 


2A5 


common  logarithm  of  j-tf,  this  feries,  by  making  R— 868588965, 

Ra7 
7 


See.  will  be  Ra4-Rx34_Ra5 
3  5 


Sic.  Therefore,  to  find 


the  logarithm  of  7,  thofe  of  8  and  9  being  known,  we  fhall  have  log. 
7=2  log.  8.  —  log.  9  —  S;  and  S=Ra4~J^l  _i_Ra5  ^  ^ 

,  3  5 

the  common  logarithm  of  zfffj.1  being  ;  and  v _  64—63 

63’  «  63  ‘  ^4^7 


—  —  i  whence^-2  being  =  — i_  )  we  fhall  have,  Ra/-'  685> 
I37  v  16 129 7  v  7^4 


16129 


&c.  )— .006839283,  Sic.  Ra3  (=. _Rx.  )  —000000424,  See 

V  161297 

RAr5  (~~572q  )—  -00000°00002,  &C.  Confequently  S  (W-f- 

&C-J  —  °°6B3942q,  &c.  and  2  log.  8 —log.  g_S 

=  .845098040,  Sic.  —  the  common  logarithm  of  7  required.  But 
this  may  be  obtained  by  fewer  terms  of  the  feries  from  th c  logarithms 
of  the  3  firft  primes  2,  3,  and  5  ;  becaufe  thefe  of  48  and  50,  eom- 
pofed  of  them,  will  alfo  be  known :  therefore  the  logarithm  of  - 

(=1^.49=  fel8+^  5°+S  )  wi„  be  =2  .845098040,  &e. 

as  before,  true  from  the  firft  term  of  the  feries  only,  to  1 1  places  of 
figures.  k 

'  1 11118  aEo  the  hgarithmof  the  next  prime  number  1 1  may  be  ob¬ 
tained:  by  making  10,  !r=i n,  and  r=i2;  or  by  "making 
a— 98,  or  2X7X7.  ^—99.  or  3X3Xu,  and  r— roo,  or 
2X2X5  X5i  ancl  then,  by  the  firft  term  of  the  feries,  the  logarithm 

of  99  will  be  found  true  to  14  places  ;  whence  that  of  n  (lop.  qo _ 

log.  9)  is  alfo  known. 

We  have  already  ohferved,  that  Napier’s,  or  thd  natural  logarithm 
of  any  quantity,  is  found  by  fuppofing  the  uniform  motion^of  the 
point  P,  by  which  the  logarithm  of  op  is  generated,  to  be  equal  to  the 
velocity  of  p,  at  the  term  of  time  when  the  logarithms  begin  to  be 
generated. 

But  the  uniform  motion  of  P  may  be  fuppofed  equal  to  the  motion 
of  p  at  any  other  term,  as  when  it  comes  toe;  in  which  cafe  the 
conftant  velocity  of  P  .0  the  velocity  with  which/,  fets  out  from  a, 

when 


* 


I 
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when  the  logarithm  begins  to  be  generated,  as  oe  is  to  0  a .  1  hus, 

we  may  have  as  many  logarithm's  as  we  pleafe  ;  and  the  line  0  c  is 
what  Mr.  Cotes  calls  the  modulus  of  thejyftm. 


The  meafures  of  a  given  ratio  in  the  different  fyftems  are  in  the 
fame  proportion  as  the  lines  0  e,  e  being  always  the  term  where  the 
velocity  of  p  becomes  equal  to  the  constant  velocity  of  P.  Hence, 
the  logarithm  of  any  quantity  in  Napier’s  firft  fyftcm  becomes  equal 
to  the  logarithm  of  the  fame  quantity  in  any  other  fyftem,  whofe 
modulus  is  0  e,  by  multiplying  by  the  number  which  exprefles  the 
ratio  of  0  e  to  0  a  ;  and  the  modulus  of  any  fyff  em  is  to  the  modulus 
of  any  other  fyftem,  as  the  logarithm  of  any  given  quantity  in  the  firft 
is  to  it’s  logarithm  in  the  fecond.  Thus  in  Napier’s  firft  fcheme,  in 
the  fame  time  that  0  p,  from  being  equal  to  0  a,  becomes  equal  to 
ten  times  0  a,  the  point  P  deferibes  a  line,  the  ratio  of  which  to  0  a  is 
that  of  2.30258509,  &c.  to  unity.  But  it  was  found  convenient,  that 
the  logarithm  of  10  fhould  be  1 ;  and  the  motion  of  P  was  fuppofed  to 
be  fo  far  diminifhed,  that  the  fpace  deferibed  by  it  in  that  time  might 
be  equal  only  to  0  a ;  that  is,  it’s  velocity,  in  this  cafe,  was  fuppofed 
lefs  than  it’s  velocity  in  the  former,  in  the  fame  ratio,  as  1  is  lefs 
than  2.30258,  &c.  I?  0  e  be  taken  lefs  than  0  a  in  the  fame  ratio,  the 
velocity  of  P  (hall  be  equal,  in  this  cafe,  to  the  velocity  0 f  p  at  e  ; 
and  0  e  will  be  the  modulus  of  this  fyftem,  which  will  therefore  be 

-,  0  a  being  unity. 


expreffed  by  0.43429448,  &c.  = - - - 

2.30258509,  &c. 

When  a  ratio  is  given,  it’s  meafure  is  always  as  the  modulus  of 
the  fyftem.  It  is  therefore  the  fame  invariable  ratio  that  is  always 
meafured  by  the  modulus  of  the  fyftem,  which  is  called  by  Mr.  Cotes 
ratio  madularis.  This  ratio  is  that  of  0  m  to  0  c,  if  0  p  by  increaling 
proportionally,  from  being 

*  e  a  e  .  m 


equal  to  0 e,  becomes  equal  to  0  m,  in  the  fame  time  that  P,  by  it’s 
uniform  motion,  deferibes  a  line  equal  to  the  modulus  oe. 

This  ratio  modularis  is  found  to  be  that  of  2.718281828459,  &c. 
to  1  ;  or  of  1  to  0.367879441 171,  &c. 

If  a  logarithm  z  be  given,  the  number  correfponding,  if  z  be  a  na¬ 
tural  logarithm,  will  be  expreffed  by  this  feries,  x-j\-z-\-\  z2  z3 
-hr*  "hr? oz*  4~  z 0  -f-,  &c.  or  generally,  if  the  modulus  be 

M,  by  this,  i-f-- — — ■ +— _ 4~>  &c.  which  whenz=M 

M2M  2T6M 3~ 

is  changed  into  l-f  i-H+i  &c.or  1  -f  — +— 

y  1  1.3 


+ 


-+- 


4-,  &c.  =  2.7182818, 


1.2.3  ‘  1<2-3-4  ‘  x-2-3-4-5  '  1.2.3.4.56 
&c.  the  ratio  of  which  to  1  is  the  ratio  modulans. 

We  have  faid,  that  in  lord  Napier’s  firft  fyftem,  the  conftant 
velocity  of  P,  by  which  the  logarithm  A  P  is  generated,  is  equal  to 
the  velocity  with  which  p  fets  out  from  a.  Therefore,  if  we  fuppofe 
AP  and  a  p  to  be  diiminifhed  continually, 

an  b 


N 


B 


A  P  being  always  the  logarithm  of  0  p,  their  ratio  (hall  continually 
approach  to  theratioof  equality  as  it’s  limit.  And,  oa  being  fup¬ 
pofed  to  reprefent  unity,  if  ap  he  very  fmall  compared  with  0  a,  it 
may  be  fuppofed  in  approximations  to  be  the  logarithm  of  op,  in  this 
fyftem;  and  any  very  fmall fradlion  may  be  fuppofed  to  be  the  loga¬ 
rithm  of  the  fum-of  unity  and  that  fradlion  added  together.  From 
this  it  follows,  that  if  a  feries  of  mean  proportionals  be  interpofed 
between  0  a  and  any  given  line  0  b,  and  the  number  of  all  the  terms, 
cxclufive  of  0  a,  be  x ;  and  0  n  being  the  fecond  term  of  the  feries,  a  n 
be  to  a  b  as  unity  is  to  the  number  q:  then,  by  increafing  continually 
the  number  of  mean  proportionals  betwixt  0  a  and  0  b,  the  ratio  of  x 
to  q  fliall  approach  continually  to  the  ratio  of  AB  (the  logarithm  of  0  b) 
to  a  b  as  it’s  limit.  For  the  number  x  is  to  unity  as  A  B  is  to  A  N 
(the  logarithm  of  0  n ;)  and  unity  is  toy  as  a n  (which  approaches  con¬ 
tinually  to  AN]  is  toab.  "1  herefore  the  ratio  of  x  to  q  approaches 
continually  to  that  of  AB  to  a  b.  For  inftance,  if  ob  be  double  of 
0  a,  the  ratio  of  x  to  q  approaches  continually  to  the  ratio  of  the  na¬ 
tural  logarithm  of  2  to  unity,  which  is  nearly  that  of  7  to  10. 

T  o  find  the  logarithm  for  a  number  greater  than  any  in  the  com¬ 
mon  tables,  but  lefs  than  10000000.  Cut  off" four  figures  on  the 
left  hand  of  the  given  number,  and  feek  the  logarithm  in  the  table ; 
add  as  many  units  to  the  index,  as  there  are  figures  remaining  on  the 
right ;  fubtradl  the  logarithm  found  from  the  next  following  it,  in  the 
table ;  then,  as  the  difference  of  numbers  in  the  canon  is  to  the  tabu¬ 
lar  difference  of  the  logarithms  anfwering  to  them;  fo  are  the  remain¬ 
ing  figures  of  the  given  number  to  the  logarithmic  difference  ;  which 
if  it  be  added  to  the  logarithm  before  found,  the  fum  will  be  the  loga¬ 
rithm  required.  Suppofe  the  logarithm  of  the  number  92375  were 
required.  Cut  off  the  tour  figures  9237,  and  to  the  charadteriftic  of 
the  logarithm  correfponding  to  them,  add  an  unit ;  then 

from  the  logarithm  of  the  number  9238  =  3,9655780 


Subtradl  logarithm  number 
Remains  tabular  difference 
<.  10  —  471  —  5 

5)  2 - 1 

23?  ' 


9237  =3  >9655309 
47* 


Now  to  the  logarithm  —  —  —  —  4,9655300 
Add  the  difference  found  —  —  —  235 

I  he  fum  is  the  logarithm  required  —  4,9655544 

Or,  more  briefly,  find  the  logarithm  of  the  firft  four  figures  as  be¬ 
fore  ;  then  multiply  the  common  difference  which  ftands  againft  it 
by  the  remaining  figures  ef  the  given  number  ;  from  the  product, 
cut  off  as  many  figures  at  the  right  hand  as  you  multiplied  by,  and 
add  the  remainder  to  the  logarithm  before  found,  fitting  it  with  a 
proper  index.  Thus,  47X5  ==235:  cut  off  5  and  add  23. 

To  find  the  logarithm  of  a  fraction.  Subtradl  the  logarithm  of  the 
numerator  from  that  of  the  denominator,  and  to  the  remainder  pre  ¬ 
fix  the  fign  of  fubtradlion.  Thus  fuppofe  it  required  to  find  the 
logarithm  of  the  fraction  4,  _ 

Logarithm  of  7  =  0.845098 

,  Logarithm  of  3  r=  0.477 1 2 1 

Logarithm  of  4=— ^0.3679 77 

The  reafon  of  the  rule  is,  that  a  fradlion  being  the  quotient  of  the 
numerator  divided  by  the  denominator,  it’s  logarithm  muft  be  the 
difference  of  the  logarithms  of  thofe  two  ;  fo  that  the  numerator  being 
fubtradted  from  th6  denominator,  the  difference  becomes  negative. 
Stifelius  obferved,  that  the  logarithms  of  a  proper  fraction  muft  al¬ 
ways  be  negative,  if  that  of  unity  be  o ;  which  is  evident,  a  fradtion 
being  lefs  than  one. 

Or,  the  logarithm  of  the  denominator, "though  greater  than  that  of 
the  numerator,  as  in  the  rule  of  a  proper  fradtion,  may  be  fubtradted 
from  it,  regard  being  had  to  the  fign  of  the  index,  which  alone  in 
that  cafe  is  negative.  Thus, 

Log.  of  3  =  0.477121 
Log.  of  7  —  0.845098 
Log.  of  4  =  4.632023 

which  produces  the  fame  effedt  in  any  operation,  as  that  before 
found,  viz. — 0.367977^  this  being  to  be  fubtradted,  and  the  other 
to  be  added. 

Or  again,  the  fradlion  may  be  reduced  to  a  decimal,  and  it’s 
logarithm  found  ;  which  differs  from  that  of  a  whole  number  only  in 
the  index,  which  is  to  be  negative. 

For  an  improper  fradlion,  »v.  gr.  4,  it’s  numerator  being  greater 
than  it’s  denominator,  it’s  logarithm  is  had,  by  fubtradling  th e  l oga* 
rithm  of  the  latter  from  that  of  the  former. 

The  logarithm  of  9  =0.9542425 
Logarithm  of  5  =  0.6989700 

Logarithm  -f  =  0.2552725  .  I 

In  the  fame  manner  may  a  logarithm  of  a  mixt  number,  as  34,  Be 
found,  it  being  firft  reduced  into  an  improper  fradtion  y . 

Or,  this  improper  fradtion  may  be  reduced  to  a  mixed  number, 
whofe  logarithm  muft  be  found  as  if  it  were  wholly  integral,  and  it’s 
index  taken  according  to  the  integral  part.  We  fhall  here  obferve, 
that  the  logarithms  of  whole  numbers  are  added,  fubtradted,  &c. 
according  to  the  rulesof  thefe  operations  in  decimal  arithmetic  ;  but 
with  regard  to  the  management  of  logarithms  with  negative  indices, 
the  fame  rules  are  to  be  obferved  as  thofe  given  in  algebra  for  like 
and  unlike  figns. 

In  addition,  all  the  figures,  except  the  index,  are  reckoned  pofitive, 
and,  therefore,  the  figure  to  be  carried  to  the  index  from  the  other 
part  of  the  logarithm ,  takes  away  fo  much  from  the  negative  index. 

Thus  1 ,86833264-3.698972  =  1.562298.  In  fubtradtion,  if  either 
one  or  both  of  the  logarithms  have  negative  indices,  you  muft  change 
the  fign  of  the  index  of  the  fubtrahend,  after  you  have  carried  to  it 
what  may  arife  from  the  decimal  part,  and  then  add  the  indices  : 

thus  1.562298 —  1.863326  =  3-698972.  s  In  multiplication, 
what  is  carried  from  the  produdl  of  the  other  parts  of  the  logarithms 

muft  be  fubtradted  from  the  produdt  of  the  indices:  thus  2.47712* 
X5=8. 385605.  In  divifion,  if  the  divifor  will  exadtly  meafure 
the  index,  proceed  as  in  common  arithmetic  ;  e.  g.  4.924782  -4-  & 

=  2.462391.  But  if  the  divifor  will  not  exadtly  meafure  the  index, 
add  units  to  the  index,  till  you  can  exadtly  divide  it,  and  carry  thefe 

units  to  the  next  number  :  e.  g.  8.385605-4-5  =  2,477121. 

To  find  the  number  correfponding  to  any  given  logarithm.  If  the 
logarithm  be  within  the  limits  of  the  table,  i.  e.  if  it’s  index  does 
not  exceed  3,  then,  neglcdting  the,  index,  look  down  in  the  column 
of  logarithms  under  o,  for  the  two  or  three  firft  figures  of  your  given 
logarithm,  and  if  you  exadtly  find  all  the  figures  of  the  given  logarithm 
in  that  column,  you  have  the  number  correfponding  at  the  left  hand.  . 
But  if  you  do  not  find  your  logarithm  exadtly  in  the  column  under  o, 
you  muft  run  through  the  other  columns,  till  you  find  it  exadtly,  or 
till  you  obtain  the  next  lcaft  logarithm  ;  and  in  the  column  of  num¬ 
bers  lineally  againft  it,  you  have  the  firft  3  figures  of  the  number 
fought,  to  which  join  the  figure  over  the  column,  where  your  loga¬ 
rithm  or  it’s  next  leaft  was  found,  and  you  have  the  correfponding 
number.  E.  g.  The  number  anfwering  to  the  logarithm  3.544812 
is  3506. 

If  the  index  of  this  logarithm  had  been  1,  then  the  two  laft  figures 
of  the  number  would  have  been  decimal  ;  with.  the  index  o,  it’s 
correfponding  number  would  have  been  3.506;  with  1,  .3506 ; 
with  2,  .03506,  &c. 

If  the  logarithm  cannot  be  found  exadlly,  take  the  next  leaft,  and 
make  the  difference  between  the  given  logarithm  and  the  next  leaft 
the  numerator  of  a  fradlion,  whofe  denominator  (hall  be  the  common 
difference,  ^nd  add  the  fradlion  to  the  number  found  in  the  table. 

To  find  the  number  correfponding  to  a  logarithm  greater  than  any  in  the 
table.  Firft,  from  the  given  logarithm ,  fubtradl  the  logarithm  of  10, 
or  100,  or  1000,  or  10000,  till  you  have  a  logarithm  that  will  come 
within  the  compafsof  the  table  ;  find  the  number  correfponding  to 
this,  and  multiply  it  by  10,  or  100,  or  1000,  or  10000,  the  produdl  • 
is  the  number  required. 

.  Suppofe, 


LOG  I  C 


Suppofie,  for  inftance,  the  number  correfponding  to  the  logarithm 
<7.7589982  be  required:  fubtraft  the  logarithm  of  the  number  10000, 
whtch  is  4.0000000,  from  7.389982;  the  remainder  is  3.7589982, 
the  number  correfponding  to  which  is  574 :  this  multiplied  by 
10000,  the  product  is  5741 1100,  the  number  required. 

Otherwife  feek  the  decimal  number  of  the  logarithm  in  the  table, 
and  if  you  can  find  it  exa&iy,  you  have  the  four  firfl  figures  of  the 
number  in  the  table,  to  which  affix  as  many  cyphers  as  the  given 
index  exceeds  3,  and  it  is  the  number  required.  But  if  you  cannot 
find  the  logarithm  exaiftly,  take  the  next  leaft,  and  find  the  four  firlt 
figures  of  rhe  correfponding  number;  then  take  the  difference  be¬ 
twixt  the  given  logarithm  and  the  next  leaft,  and  annex  to  it  as  many 
cyphers  as  the  index  exceeds  3;  then  divide  by  the  common  dif¬ 
ference,  and  affix  the  quotient  to  the  4  firft  figures,  and  you  have 
the  number  required.  , 

To  find  the  number  correfponding  to  a  negative  logarithm.  To  the 
given  negative  logarithm  add  the  laft  logarithm  of  the  table,  or  that  of 
the  number  icooo;  i.  e.  fubtra£t  the  firft  from  the  fecond,  and  find 
the  number  correfponding  to  the  remainder;  this  will  be  the  nume¬ 
rator  of  the  fra&ion,  whofe  denominator  will  be  xoooo;  v.  gr.  fup- 
pofe  it  to  be  required  to  find  the  fra£tion  correfponding  to  the  ne¬ 
gative  logarithm — - ■ — 0.3679767,  fubtradl  this  from 

4.0000000 

The  remainder  is - - 3.6320233,  the  number  corre¬ 

fponding  to  which  is  4283T7ff1g-,  the  fradtion  fought  therefore  is 
ToVoVoo-  The  reafon  of  the  rule  is,  that  as  a  fra&ion  is  the  quo¬ 
tient,  arifing  on  the  divilion  of  the'  numerator  by  the  denominator, 
unity  will  be  to  the  fraction,  as  the  denominator  to  the  numerator; 
but  as  unity  is  to  the  fraction  correfponding  to  the  given  negative 
logarithm,  fo  is  10000  to  the  number  correfponding  to  the  remainder  : 
therefore,  jf  10000  be  taken  for  the  denominator,  the  number  will 
be  the  numerator  of  the  fraction  required. 

The  negative  logarithm  —  0.367977  is  equal  to  the  logarithm 

1.632023,  and  the  number  anfwering  to  it,  found  in  the  manner 
already  directed,  will  be  .4285-jVj-. 

To  find  a  fourth  proportional  to  three  given  numbers.  Add  the  loga¬ 
rithm  offthe  fecond  to  that  of  the  third,  and  from  the  fum  fubtracl 
the  logarithm  of  the  firft ;  the  remainder  is  the  logarithm  of  the 
fourth  required.  E.  gr.  let  the  given  numbers  be  4,  68,  and  3. 
Logarithm  68=1.832509 
Logarithm  3=0 .47  7 1 2 1 

Sum=2. 309630 
Logarithm  4=0.602060 

Logarithm  required  1.707570 

The  number  in  the  tables  correfponding  to  which  is  51.  Other- 
wife,  againft  the  firft  term,  write  the  arithmetical  complement  of 
it’s  logarithm ,  and  againft  the  fecond  and  third  terms  write  their  lo¬ 
garithms  ;  and  the  fum  of  thefe  three  logarithms,  abating  10  in  the 
index,  will  be^the  logarithm  of  the  fourth  term.  Thus, 

4— -9-397940 
68 —  1.832509 
3—  0.477121 

51 —  i.70757o  as  before. 

This  problem  is  of  the  utmoft  ufe  in  trigonometry.  See  Trian¬ 
gle  and  Trigonometry. 

For  the  method  of  performing  multiplication,  divifion,  involu¬ 
tion,  and  extra&ion  of  roots  by  logarithms,  fee  the  beginning  of  this 
article! . 

In  the  common  tables  of  logarithms  we  find  the  logarithm  corre¬ 
fponding  to  any  given  number  within  the  limits  of  the  table  by  in- 
fpedfion  ;  but  it  is  of  ufe  alfo  to  have  a  table  wherein  the  logarithms 
are  placed  in  their  natural  order  from  o  to  100000  for  inftance,  and 
with  the  correfponding  natural  numbers  ;  fo  that  a  logarithm  being 
given,  we  may  find  the  correfponding  number  by  infpedlion  only, 
which  can  feldom  be  done  by  the  common  tables;  nor  can  the  cor¬ 
refponding  number  to  a  logarithm  not  in  the  table  be  found  without 
fome  trouble. 

A  table  of  this  fort  is  called  by  Dr.  Wallis  an  anti-logarithmic  ca¬ 
non;  and  by  this  canon  a  logarithm  being  given,  it’s  number  may  be 
found  with  the  fame  facility  that  a  logarithm  of  a  given  number  may 
be  found  by  the  common  canon. 

.  Logarithms,  hyperbolic,  are  the  fame  as  natural  logarithms ,  or 
thofe  of  Napier’s  firft  fcheme. 

.  The  reafon  of  the  appellation  is  the  analogy  hyperbolic  fpaces  have 
to  logarithms.  Thus, 

It  is  known,  that  if  on  the  afymptote  OS  of  an  hyperbola  LMN, 
{ Plate  28,  fig..  49,)  the  abfciffae  OA,  OP,  OG,  OR,  &c.  be  taken 
in  geometric  progreffion,  the  correfponding  fedlors  LOM,  LON, 
LOQj  &c.  or  the  fegments  LAPM,  LAGN,  LARQ,  &c.  will  b$ 
in  arithmetical  progreffion.  Hence,  the  fegments  or  feftors  will 
be  the  logarithms  of  their  correfponding  abfciffae,  OP,  OG,  OR, 
&c.  And  the  fe&or  LOM,  or  the  fegment  LAPM,  meafures  the 
ratio  OP  to  OA.  The  modulus  of  this  fyftcm  of  logarithms  is  the 
parallelogram  OALB,  which  being  fuppofed  unity,  thefe  logarithms 
coincide  with  Napier’s. 

Hyperbolic  fe&ors  meafure  ratios  as  circular  fedlors  or  arches 
meafure  angles. 

By  means  of  the  hyperbola  having  the  hyperbolic  logarithm  of  1=0, 
it  iseafy  to  find  the  hyperbolic  logarithm  of  10.  Let  EZ  and  ET, 
(Plate  29,  fig.  66,)  be  the  afymptote  of  the  re&angular  hyperbola 
lAI,  whole  parameter  is  AP=PE=t.  Then,  the  area  of  the 

fpace  PABC  will  be  the  hyperbolic  logarithm  of  EE,  that  is,  of  EC; 

L—t  1 

the  area  of  the  fpace  PA  be  will  be  the  hyperbolic  logarithm  of  jEE, 
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that  is,  of  and  the  area  of  the  fpace  cb  BC  will  be  the  hyperbo - 
EC 

lie  logarithm  of  _  the  right  lines  or  ordinates  CB  and  c  b  being 

fuppofed  parallel  to  the  afymptote  EZ.  Now,  to  find  thefe  areas, 
l.  Put  Pc=x,  and  cb—y;  then,  by  the  known  property  of  the 

curve,  7=  -L  ;  which,  drawn  into  k,  is  vx=  —the  fluxion 
i-«x  '  | - A 

into  a  fcrics,)  \x-j-xx  -f*2*+-r3*+ 


1 — -v 


of  P b=.  (by  throwing 

x-J-A  6  x-f-v7  x-|-.v8  x-f-x9  x-j-A  1  0  A'-j-A 1 1  x,  &c.  there¬ 
fore  the  fluent  of  this  feries,  viz.  x-4-4-  a-2  -Lj,  x3  -Lia4-4-J-  a5  -4-4. 

+*  ft**  * i.= 


and  y  k  zzz  — 
■x  } 


2.  Put  PC=x.  and  CB=  v  «  then  y — 1 

=  the  fluxion  of  PB=  (by  throwing  JL_  into  a  feries,)  x— xx-f 

i-(-x 

x  2  x —  X 3  x-j-x 4  X—  X 5  x— j— x 6  X — X 7  x-}-x 8  k — X 9  x-j-x 1  °x —  x 1 1  x-j-&c. 
therefore  the  fluent  of  this  feries,  viz.  x — |x  *-fix3_ix4-f4x5_ 

i* +f*  — ±X •  -  — t’o *  “-Kv*11— TT*1  2+&c.  is— pb. 

Hence  if  Pc=PC,  the  area  cb  BC,  viz.  the  fum  of  Pb  and  PB, 
will  be^z:2X:  •x~}_TAr3_f'TJ('5~i'fx74_i7f9“l~T1rxl  1-b>  &c:  And  Pb 
— PB  wiH  be=x2-|-4x4-l-2.x6-|-ix8--j-2.x1  °-f-ix*  2+,  &c.  That 
is,  it  Efnr.9,  and  rP=PC=:.  1  ;  then,  by  fubftituting  .1  for  x, 
we  fhall  have  rB=-2oo67o6954,  &c.  and  P£ — PBz=.oi 00503358, 
&c.  half  of  which  added  to  half  dB  is  .1053605156,  ftr  — PR 

=  the  hyperbolic  logarithm  of  — L  And,  if  K/- — ft,  and  rP  —  PC 

•9  ‘ 

=x=.2;  then,  by  writing  .2  for  x,  we  have  dB=.  405465 1081, 
&c.r=:the  hyperbolic  logarithm  of  — L-.  and  Pb — PB=. 04082 13945, 

See.  half  of  which  fubtraifted  from  half  cB  is  .1823215567,  & c. 

=  PBzr:the  hyperbolic  logarithm  of  -IT  or  1.2;  and  this  fubtradfed 

r  > 

from  cB  leaves  .2231435513,  &c.  =P£  =  the' hyperbolic  logarithm  of 

— .  Therefore,  by  the  nature  of  logarithms ,  the  hyperbolic  loga- 
.8 

rithm  of  _1  X  X  l-2>  v‘z-  2>  is  =1053605156,  &c.+ 

.9  >8 

. 405465108!,  &c.-f.  18232 15567,  See.  =  .6931471805,  &c.  and 
the  hyperbolic  logarithm  of  23,  viz.  of  8,  is  =3X. 693 147 1805,  &c. 

=  2.0794415416,  Sic,  and  the  hyperbolic  logarithm  of  8  X—  , 

•8 

viz.  of  10,  is  =  2.0794415416,  &c.  -f-  .2231435513,  &c.  = 
.2.3025850929,  &c.  Q.L.'I. 

Logarithm,  imaginary,  is  ufed  for  the  logarithm  of  negative 
and  imaginary  quantities,  fuch  as  a  —  \/ — a,  &c.  Thus  alfo  the 

fluents  of  certain  imaginary  fluxionary  expreffions,  fuch  as  -  x  - 


ax 


2  bx  f _ x’  &c*  are  ‘^aginary  logarithms. 

The  expreffion  —  reprefents  the  fluxion  of  the  logarithm  of  x,  and 

the  fluent  therefore  of  ~  is  the  logarithm  of  x;  but  no  logarithm  can 

reprefent  the  fluent  of  which  is  therefore  called  an  imagi¬ 

nary  logarithm. 

However,  when  thefe  imaginary  logarithms  occur  in  the  folutionS 
of  problems,  they  may  be  transformed  into  circular  acs  or  feftors  * 
that  is,  the  imaginary  logarithm,  or  imaginary  hyperbolic  fedtor  be! 
comes  a  real  circular  fedfor. 


E^Ei^^^fE^T,  *n  ^ea  ^an§uage»  denote*  a  large  round 
ball  of  iron,  with  a  long  handle,  for  heating  pitch. 

LOGIC,  \oyixr\,  the  art  of  thinking  and  reafoning  juftly  ;  or,  it 
may  be  defined  the  fcience  or  hiftory  of  the  human  mind,  inafmuch 
as  it  traces  the  progrefs  of  our  knowledge  from  our  firft  and  mod 
Ample  ideas  through  all  their  different  combinations,  conceptions, 
and  all  thofe  numerous  dedudions  that  refult  from  varioufly  com¬ 
paring  them  one  with  another.  See  the  articles  Idea  and  Know¬ 
ledge. 

The  precife  bufinefs  of  logic,  tRerefore,  is,  to  explain  the  nature  of 
the  human  fnind,  and  the  proper  manner  of  conducing  it’s  feveral 
powers,  in  order  to  the  attainment  of  truth  and  knowledge.  It  lays 
open  thofe  errors  and  miftakes  we  are  apt,  through  inattention,  to 
run  into ;  and  teaches  us  howto  diftinguifh  between  truth,  and 
what  only  carries  the  appearance  of  it.  By  this  means  we  grow  ac¬ 
quainted  with  the  nature  and  force  of  the  underftanding ;  tee  what 
things  lie  within  it  s  reach  ;  where  we  may  attain  certainty  and  de~ 
monllration  ;  and  when  we  muft  be  contented  w?ith  probability. 

Thefe  confiderations  fufficiently  evince  the  ufcfulnefs  of  this  fci¬ 
ence,  which. is  divided  into  four  parts,  according  to  the  number  of 
the  operations  of  the  mind  in  it’s  fearch  after  knowledge,  viz.  per¬ 
ception,  judgment,  reafoning,  and  method.  See  the  articles  Per¬ 
ception,  &c. 

This  valuable  art  of  ranging  our  ideas,  conne&ing  them  clofely 
together,  and  confequently  facilitating  the  tranfition  from  one  to 
another,  fupplies  us  with  a  means  of  rendering  all  men’s  abilities 
nearly  equal.  In  fa6f,  all  our  knowledge  is  reducible  to  primitive 
fenfations,  which  is  nearly  alike  in  all  men.  The  art  of  combining 

*5  E  and 
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and  conne&ing  our  direft  ideas  only  gives  them  a  more  or  lefs  exadt 
arrangement  and  denomination  ;  whence  they  become  more  or  lefs 
fenfible  to  others.  A  man  who  readily  combines  his  ideas,  differs 
but  little  from  him  who  combines  them  {lowly ;  as  he  who  judges  of 
a  pi&ure  at  fight,  differs  but  little  from  him  who  requires  to  be  made 
fenfible  of  all  it’s  parts:  both  at  the  firlt  glance  have  the  fame  fenfa- 
tions,  though  they  fink  not  fo  deep  in  the  fccond,  who  therefore 
dwells  longer  upon  each,  to  render  them  ftrong  and  diftindt ;  and 
by  this  means,  the  reflex  ideas  of  the  firft  obferver  become  as  eafy  to 
the  fecund  as  diredl  ones.  And  hence,  perhaps,  there  is  fcarcean 
art  or  fcicnce  that  may  not,  by  means  of  a  well-adapted  logic,  be 
taught  to  a  flow  undcrltanding ;  becaufe  there  are  few  artsor  fciences, 
whofe  precepts  or  rules  may  not  be  reduced  to  fimple  notions,  and 
difpofed  in  fo  connedled  an  order,  that  the  chain  need  never  be 
broken.  As  the  mind  is  more  or  lefs  flow  in  it’s  operations,  it  re¬ 
quires  more  or  lefs  of  this  connedied  order.  The  advantage  of  a 
genius  is  that  of  having  lefs  occafion  for  it;  or  rather,  of  being  able 
toform  it  quick  and  almoft  imperceptibly.  SeeDEMONSTRATiON. 

A  problem,  in  logic,  is  a  propofition  that  neither  appears  abfolutely 
true,  norfalfe;  and,  confequently,  may  be  afferted  either  in  the 
affirmative  or  negative. 

A  logical  ox  dialedlical  problem,  according  to  the  fchoolmen,  con- 
fifis  of  two  parts ;  a  fubjed ,  about  which  the  doubt  is  raifed  ;  and  a 
praadicate,  or  attribute,  which  is  the  thing  doubted,  whether  it  be 
true  of  the  fubjedl,  or  not. 

Problems  may  be  divided  intophyfical,  ethical,  and  metaphyfical: 
phyfical,  when  it  is  doubted  whether  fuch  and  fuch  properties  be¬ 
long  to  certain  natural  bodies ;  ethical,  when  the  doubt  is,  whether 
or  not  it  be  proper  to  do  or  omit  certain  adfions  ;  and  metaphyfical 

when  the  doubt  relates  to  fpirits,&c. 

LOGISTA,  the  title  of  an  officer  at  Athens,  whofe  bufinefs  was 
to  receive  and  pafs  the  accounts  of  magift rates,  when  they  came  out 
of  their  office.  .  They  were  ten  in  number.  Their  fecretaries  were 

called  logographi. 

LOGIS1 IC,  or  logarithmic  line ,  a  curve  fo  called,  from  it’s  pro¬ 
perties  and  ufes,  in  conftrudling  and  explaining  the  nature  of  lo¬ 
garithms. 

If  the  right  line  AX  ( Plate  27,  fig.  37,)  be  divided  into  any  num¬ 
ber  of  equal  parts,  and  to  the  points  ot  thofe  divifions,  A,  P,  p,  See. 
be  drawn  lines  continually  proportional,  the  points,  N,  M,  in,  See. 
form  the  logijlic  or  logarithmic  line,  or  curve. 

Here  the  atfeiftes  AP,  A  p,  Sec.  are  the  logarithms  of  the  femi- 
ordinates  PM,  p  m,  See. 

Hence,  if  APs=*-,  A  p-=v,  PM=y, p  mzszz,  and  the  logarithms 
017  and  z— <yand  Iz  ;  x  will  bezzzly,  and  vzz^lz\  confequently 
x  •  v=ly  '  lz  ;  that  is,  the  denominators  of  the  ratios  AN  :  PM, 
and  AN  :  p  m,  are  to  one  another  as  the  abfeiffes  AP  and  A  p. 

Hence  it  follows,  that  there  maybe  infinite  other  logijlic  lines  in¬ 
vented  :  provided  x  m  :  v  m  : :  l y  :  /  z,  that  any  of  the  roots,  or 
powers,  may  be  the  logarithms  of  the  femiordinates.  The  logijlic 
will  never  concur  with  the  axis,  except  at  an  infinite  diftance  ;  fo 
that  AX  is  it  s  afymptote.  See  Logarithmic  Curve. 

Logistic,  or  logarithmic  Jpiral,  a  line,  whofe  conftru&ion  is 
asfollows.  Divide  the  quadrant  of  a  circle  into  any  number  of  equal 

paI"^xTth^p011^tS  Nc’  &c-  (PJate  22,)  and  from  the 

radii  CN,  C n,  C n,  See.  cut  off  CM,  Cm,.  Cm,  Sec.  continually 
proportional,  the  points  M,  m,  m.  Sec.  form  the  logijlic  Jpiral. 

Searches,  therefore,  AN,  An,  are  the  logarithms  of  the  ordi¬ 
nates  C  M  C  m,  &c.  whence  alfo  it  follows,  that  there  may  be  infi¬ 
nite  logijlic Jpirals. 

LOGISTICAL  arithmetic ,  the  do&rine  of fexagefimal  fractions, 
bee  the  article  Sexagesimal. 

LOHOCH,  or  Loch,  in  pharmacy,  a  compofition  of  a  middle 
confidence  between  a  foft  ele&uary  and  a  fyrup,  principally  uied  in 
diforders  of  the  lungs.  J 

.  Tf\ere  are  feveral  forts  of  lohochs,  denominated  from  the  principal 
ingredients  that  enter  into  their  compofition.  1 .  The  common /e- 
bocb  is  made  thus :  Take  of  frefli-drawn  oil  of  fweet  almonds,  and 
of  pecioral  or  balfamic  fyrup,  one  ounce;  white  fugar,  two  drams; 
mix,  and  make  them  into  a  lohoch.  2.  Lohoch  of  gum  tragacanth  is 
made  thus  •  I  ake  of  the  powder  of  gum  tragacanth,  two  drams  ; 
japan-earth,  one  dram  ;  whites  of  eggs  beat  into  a  fluid,  one  ounce ; 

mecoptum,  two  ounces  ;  mix,  as  before.  3.  Lohoch  of  lin- 
feed  oil :  Take  of  freffi-drawn  linfeed  oil,  and  balfamic  fyrup, each 

Z  S ;  77  7  Iulphl,r’ and  white  fus«. 

mix  tnem.  4.  Lohoch  of  manna  :  Take  Of  Calabrian  manna,  frelh- 
drawn  oil  of  Iweet  almonds,  and  fyrup  of  violets,  each  equal  quan- 

fpermacTt'iXIuhm;f  5>  ^ch^^Leeu:  Take  two'drZ  of 
lpermaceti,  rub  it  together  with  as  much  yolk  of  eggs  as  will  fit  it 

"  faff  an  ounce  °f  frelh-drawn'oil  of  almonds,  and  one 

m  aTCfyrUp'  int°  the  confiftence  of  a  lohoch. 

J  ,n  anatomy,  that  part  of  the  body  above  the  reins 

E2S * ?h  1  of  the 

vertebra:,  larger  than  thofe  of  the  back,  and  ferving  them  as  a  bafe  • 

;ha:  t  rr of  ?e  ^ 

alfo  Spine,  and  Vertebra.  ’^3*  •  n.  16.  bee 

in  ecclefiaftical  hiftory,  a  religious  fedt,  differing 
m  many  rehgious  points  from  the  church  of  Rome,  which  arofe  in 
Germany  about  the  beginning  of  the  fourteenth  century  •  fo  called 
as  many  writers  have  erroneoufly  imagined,  from  Wafter  Lollard’ 

who.  “"C'a"d  of  £ 

flflT£c  UUardc  reieaed  the  Sacrifice  of  the  mafs,  extreme  unftinn 

ZZn::°2V  an?uinV-hv  Chrirs 

was  alfo  a  name  of  mfamy  given  to  Wickliffe,  and  his 


followers,  from  an  affinity  between  fome  of  their  tenets  and  thofe 
of  the  Lollards.  In  the  reigns  of  Edward  III.  and  Henry  V.  they 
were  accounted  heretics.  Their  tenets  were  alfo  folemnly  condemn¬ 
ed  by  the  archbilhop  of  Canterbury  and  the  council  of  Oxford. 

LOMM1A,  or  Lomwia,  the  name  of  a  web- footed  water-fowl 
about  the  fize  of  a  common  duck.  It  frequents  the  Engliffi  fliores’ 
and  is  called  in  different  places  the  guillem,  guillemot,  fea-hen,  kiddavj, 
and  Jkout,  which  la  ft  is  equivocal  to  the  Scots  razor-bill.  They  are 
very  numerous  on  the  high  cliffs  on  feveral  of  our  coafts,  and  build 
on  the  naked  rocks  there. 

LONG -jointed,  in  the  manege.  A  horfe  is  faid  to  be  long-jointed, 
whofe  pattern  is  {lender  and  pliant.  Long-jointed hories  are  wont  to 
have  wind-galls. 

LONGA,  long,  a  charadter  in  the  Italian  mafic,  containing  four 
femi-breves,  in  common  tune,  and  confequently,  eight  minims, 
unlefs  tiedto  a  breve;  for  it’s  content  in  fuch  a  cafe,  fee  Liga¬ 
ture.  .  j,  , ' 

LONGEVITY,  length  of  life.  See  the  articles  Life  and  Age. 

From  the  different  longevities  of  men  in  the  beginning  of  the 
world,  after  the  flood,  and  in  thefe  ages,  Mr.  Derham  draws  a  good 
argument  for  the  interpofition  of  a  Divine  Providence. 

Dr.Plott  tells  of  twelve  tenants  to  the  fame  perfons,  whofe  ages 
amounted  to  xooo  years  ;  to  which  we  {hall  add,  fox  the  entertain¬ 
ment  of  the  curious,  the  following 


Remarkable  inftanc.es  of  Longevity. 


Name«. 

Thomas  Parr 
Henry  Jenkins,  • 
Rt.  Montgomerie, 
James  Bowels, 
Ecclefton, 


J.  Sagor, 

James  Sands,  -  - 
His  wife,  -  -  _  . 

- Laurence,  -  - 

Simon  Sack,  -  _ 

Thomas  Winflow,  - 
F.  Confift,  -  -  - 
C.  Drakenburgh, 

Margaret  Fofter,  "l 
Her  daughter,  J 
Francis  Bons,  -  - 
John  Brookley,  -  - 
JohnTial,  -  .  _ 

John  Mount,  -  - 
A.  Goldfmith,  -  - 
Mary  Y  ates,  -  -  - 
John  Bales,  -  ~  . 
William  Ellis,  -  - 
Margaret  Patten,  - 
J  antes  Taylor,  -  - 
Sufannah  Hillier, 
AnnCockbold,  -  - 
James  Hayley, 

Evan  Williams,  -  - 

- Jackfon,  -.  - 

Countefsof  Defmond, 

Louifa  Truxo,  a  negro") 
woman,  in  South  Arne-  V  1 
rica,  -  -  -  -  j 


Age. 

L52> 

169, 

126, 

i52> 

i43* 

112, 

140, 

120, 

140, 

141, 

146, 

15°, 

146, 

I36, 

104, 

121, 

134> 

125, 

336> 

140, 

128, 

126, 

130* 

»38* 

108, 

100, 

105, 
112, 


Places  of  abode. 

Shropihire,  ,  - 
Yorkfhire,  -  _  . 

Ditto,  -  .  -  - 
Killingwoyth,  -  . 
Ireland,  - 
Lancalhire,  -  . 

Staffordlhire,  -  - 
Ditto,  -  -  . 

Scotland,  -  -  , 

Trionia,  -  -  , 
Ireland,  -  . 
Yorkfhire,  -  -  _ 
Norway,  -  -  . 

Cumberland,  .  _ 

France,  .... 
Devon, 

Worcefterlhire, 

Scotland,  -  -  _ 
France,  -  -  _ 
Shropihire,  -  _ 
Northampton, 

Liverpool,  -  -  , 
Scotland,  -  -  - 
Ditto,  -  -  -  . 
Northampton,  -  - 
Ditto,  -  -  .  .. 

,  Chelhire,  —  -  .  .  x 
xi6  /AliveinCarmarthenwork- 
houfe,  South  Wales,  1 
104,  Gloucefterftiire,  _  . 

140,  Ireland,  -  _  _  _ 


Living 
or  dead. 

^35 

1670 

1670 

1656 

169! 

1668 

1770 

1770 

1786 

1764 

1766 

1768 

1770 


J77: 

176c 

1777 

*774 

177 

177 

3  77* 
1 70(1 
178c 
178c 

1780 

1781 

*775 

1781 


177: 

l7T 


75,  Alive  in  - 


178 


The  following  lingular  inftance  of  longevity  is  recorded  in  a 
rifian  regifterof  the  year  1786 — Philip  Herbelot,  a  fadler  of  P^ 

atFn  °f  1I4;  ?‘S  farher.’  at  ”3  i  and  his  grandfather 
1 1 2.  h  or  three  men  of  one  family,  in  three  fucceflive  generatu 

l°v/.r,heage  ol3.””"’  'S™'C  eXtra0tdinar>'  ,han  lhat 

j -RY’  art  meafur>ng  lengths,  both  acceffi 
asroads,  &c.  and  macceftible,  as  arms  of  the  fea,  Sec. 

inf  mnN  rS  a  P1[eternatural  appetite  in  pregnant  women, 
1b  Perfons  when  about  t0  recover.  1 1  is  called  pica,  fr 

the  bird  of  that  name,  which  is  faid  to  be  fubjeA  to  the  fame  , 

order  ;  which  confifts  of  both  a  defire  of  unufual  things  to  eat : 

SS’  3n?  b.ein|foon  t,red  one,  and  wanting  anothef.  It  is  ; 
called  mafata,  from /AMkxx@-f  weaknefs.  In  pregnant  women 
is  fomewhat  relieved  by  bleeding,  and  in  about  the  fourth  montl 
their  pregnancy  it  leaves  them.  Chlorotic  girls,  and  men  who 
hour  under  fuppreffed  haemorrhoids,  are  very  fubjeA  to  this  cc 

^  LONGI T UDF  Vfd  evacuadons 

n ^  Jm>  or  « far,  from  the  next  equinod 
point,  is  the  number  of  degrees  and  minutes  they  are  from  the 
ginning  of  Aries,  or  Libra,  either  before  or  after  them  ;  which  1 
never  be  more  than  180  degrees. 

Longitude  of  a  place,  in  geography,  is  an  arch  of  the  equa 
intercepted  between  the  firft  meridian,  and  the  meridian  Daft 
through  the  propofed  place ;  which  is  always  equal  to  the  angle 

urmed- the  firft  meridian  and  the  meridian  of  the  pla 
1  he  firft  meridian  may  be  placed  atpleafure,  palling  through  a 
place,  as  London,  Paris,  Teneriffe,&e:  but  among  us^  is  genera 

eaXftd0? w^ftnlce *  ^  counted  fr°m  it  will  he  eitl 

meridian!^’  dinS  as  theX  lie  on  tbc  eaft  or  weft  fide  of  tl 

is  znarchffnfthCeoflongilude  bet^en  the  two  places  upon  the  ea 
ofthefc  nl  /  h  equator  comprehended  between  the  two  meridi: 

plaSieon  1  ard  thC  gr^eateft  PofP,ble  is  »8o°,  when  the  t 
places  lie  on  oppofite  meridians, 
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Since  the  parallels  of  latitude  always  decreafe.  the  nearer  they 
approach  the  pole,  it  is  plain,  a  degree  updn  any  of  them  mud  be 
lefs  than  a  degree  upon  the  equator,  in  the  ratio  of  the  cofine  of  the 
latitude  to  the  radius.  Hence,  as  the  radius  is  to  the  cofine  of  any 
latitude,  fo  are  the  minutes  of  difference  of  longitude  between  two 
meridians,  or  their  difference  in  miles  upon  the  equator,  to  the 
difhnce  of  thefe  two  meridians  on  the  parallel  of  that  latitude,  in 
miles. 

LONGITUDINAL,  in  general,  denotes  fomething  placed 
lengthwife  :  thus  fomeof  the  fibres  in  the  veffels  of  the  human  body 
are  placed  longitudinally,  others  tranfverfely  or  acrofs. 

LOOF,  or,  as  it  is  ufually  pronounced,  Luff,  a  term  ufed  in 
conding  of  a  (hip.  Thus, 

Loof  up,  is  to  bid  the  fieerfman  keep  nearer  to  the  wind. 

Loof  into  a  harbour,  is  to  fail- into  it  clofe  by  the  wind. 

Loof,  or  luff \  to  jpring  the,  is  when  a  fhip  that  was  going  large 
before  the  wind,  is  brought  clofe  by  the  wind. 

When  a  fhip  fails  on  a  wind,  that  is,  on  a  quarter-wind,  they 
fay  to  the  fieerfman,  keep  your  luff !  veer  no  more  !  keep  her  to  !  touch 
the  wind!  have  a  care  of  the  Ice-latch  !  All  which  words  fignifv  much 
the  fa  me  thing,  and  bid  the  man  at  the  helm  to  keep  the  fhip  near 
the  wind. 

Loof  of  a  fhip,  denotes  the  after-part  of  a  lhip’s  bow  ;  or  that 
part  of  her  fide  forward  where  the  planks  begin  to  be  incurvated  into 
an  arch,  as  they  approach  the  ftem.  Hence,  the  guns  which  lie  here 
are  called  loof -pieces. 

Loo  f -hook,  in  a  fhip,  a  tackle  with  two  hooks  to  it,  one  of  which 
is  to  hitch  into  the  crengle  of  the  main  and  fore-fail,  and  the  other 
is  to  hitch  into  a  certain  ftrap,  which  is  fpliced  into  the  efiefs-tree, 
and  fo  down  the  fail.  It’s  ufe  is  to  fuccour  the  tackles  in  a  large 
fail,  that  all  the  ftrefs  may  not  bear  upon  the  tack.  Sometimes  alio 
it  is  ufed  when  the  tack  is  to  be  feized  the  furer. 

Loof -tackle,  or  Luff -tackle,  a  large  tackle,  larger  than  the  jigger- 
tackle,  but  fmaller  than  thofe  which  hoift  the  heavier  materials 
into  and  out  of  the  veflel,  fuch  as  the  main  and  fore-tackles,  the 
ftay  and  quarter-tackles,  '&c.  ferving  to  lift  all  the  fmall  weights 
in  or  out  of  the  fhip,  and  otherwife  varioufly  employed  as  occafion 
requires. 

LOOK-OUT,  in  fea-language,  denotes  a  watchful  attention  to 
fome  important  objeCt,  or  event,  which  is  expedited  to  arife  from 
the  prefent  fituation  of  a  lhip,  &c.  It  is  principally  ufed  when 
there  is  a  probability  of  danger  from  the  real  or  fuppofed  proximity 
of  land,  rocks,  enemies,  &c.  There  is  always  a  look-out  kept  on 
a  fhip’s  fore-caille  at  fea,  to  watch  for  any  dangerous  objects  lying 
near  her  track  ;  the  mate  of  the  watch  accordingly  calls  often  from 
the  quarter-deck,  look  out  afore  there  !  to  the  perfons  appointed  to 
this  fervice. 

LOOKING -glafs,  a  plain  glafs  fpeculum,  or  mirror,  which, 
being  impervious  to  the  light,  reflects  it’s  rays,  and  fo  exhibits  the 
images  of  objeCts  placed  before  it. 

The  theory  of  looking-glaffes ,  and  the  law's  whereby  they  give  the 
appearance  of  bodies,  fee  under  Mirror  ;  and  the  manner  of 
grinding  looktng-glafs  plates,  5jc.  fee  under  Glass. 

lool,  in  metallurgy,  a  veflel  made  to  receive  the  wafhing  of 
ores  of  metals.  The  heavier  or  more  metalline  part  of  the  ores 
remain  in  the  trough  in  which  they  are  wafhed ;  the  lighter  and 
more  earthy  run  off  with  water,  but  fettle  in  the  lool. 

LOOM,  the  weaver’s  frame ;  a  machine  whereby  feveral  diftinCt 
threads  are  woven  into  one  piece. 

Looms  are  of  various  ftruCtures,  accommodated  to  the  various 
kinds  of  materials  to  be  woven,  and  the  various  manners  of  weaving 
them  ;  viz.  for  woollens,  filks,  linens,  cottons,  cloths  of  gold  ; 
and  other  works,  as  tapeftry,  ribbands,  (lockings,  &c.  divers  of 
which  will  be  found  under  their  proper  heads.  SeeWEAViNG. 

Loom,  at  fea.  If  a  (hip  appears  big,  when  feen  at  a  diftance, 
they  fay  (he  looms,  or  appears  a  great  fail :  the  term  is  alfo  ufed  to 
denote  the  indiftinCt  appearance  of  any  other  diftant  objeCts. 

Loom  -gale,  a  gentle,  eafy  gale  of  wind,  in  which  a  fhip  can 
carry  her  top-fails  a-trip. 

LOOP,  in  the  iron  works,  is  a  part  of  a  fow  or  block  of  caft  iron 
broken  or  melted  off  from  the  reft,  and  prepared  for  the  forge  or 
hammer.  The  ufual  method  is,  to  break  off  the  loop  of  about  three 
uarters  of  a  hundred  weight.  This  loop  they  take  up  with  their 
inging-tongs,  and  beat  it  with  iron  fledges  upon  an  iron-plate  near 
the  fire,  that  fo  it  may  not  fall  to  pieces,  but  be  in  a  condition  to  be 
carried  under  the  hammer.  It  is  then  placed  under  the  hammer, 
and  a  little  water  being  drawn  to  make  the  hammer  move  but  foftly, 
it  is  beat  very  gently,  and  by  this  means  the  drofs  and  foulnefs  are 
forced  off,  and  after  this  they  draw  more  and  more  water  by  degrees, 
and  beat  it  more  and  more  till  they  bring  it  to  a  four-fquare  mafs, 
^f  about  two  feet  long,  which  they  call  a  bloom. 

LOOY-holes,  in  a  fliip,  are  holes  made  in  the  coamings  of  the 
hatches,  to  fire  mufquets  through  in  a  clofe  fight. 

LOOPING,  in  metallurgy,  is  ufed  to  exprefs  the  running  toge¬ 
ther  of  the  matter  of  an  ore  into  a  mafs,  in  the  roafting,  or  firft 
burning,  intended  only  to  calcine  it  fo  far  as  to  make  it  fit  for  pow¬ 
dering.  This  troublefome  accident  is  generally  caufed  by  continu¬ 
ing  the  fire  too  long  in  this  procefs. 

To  LOOSE,  a  fea  term,  is  to  unfurl  or  caft  loofe  any  fail,  in  order 
to  be  fet  or  dried  after  rainy  weather. 

Loose  -ftrfe,  lyfimachia,  in  botany,  a  genus  of  the  pentandria  mono- 
gyma  clafs.  Of  eleven  fpecies,  mentioned  by  Linnaeus,  four  only 
are  cultivated  in  gardens ;  the  reft  growing  wild  in  many  parts  of 
England,  i.  Loofe-ftrife,  with  Angle  bunches  of  flowers  terminating 
the  ftalks,  and  obtufe  petals  to  the  flowers,  and  ftamina  fhorter  than 
the  petals.  2.  Looje-jlrife,  'with  fpear-fhaped  fpreading  fpikes  of 
flowers  terminating  the  branches,  and  ftamina  longer  than  the  pe¬ 
tals,  3.  Loofe-drife ,  with  leaves  placed  by  fours,  and  foot-ftalks 
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|l  Placed  in  whorls  round  the  ftalks,  each  fuftaining  a  Angle  floiver. 
4.  Loofe-Jfrife,  with  hairy  foot-ftalks,  and  nodding  flowers. 

1  he  firft  fpecies  is  an  annual  plant,  which  grows  naturally  in 
Media,  and  is  propagated  by  feeds  fown  early  in  the  fpring.  The 
fecond  grows  naturally  in  theEaft,  is  alfo  an  annual  plant,  and  pro¬ 
pagated  by  feeds  fown  in  autumn.  The  third  is  a  native  of  Holland, 
and  has  perennial  creeping  roots.  The  fourth  fort  is  a  native  of 
Canada,  and  has  alfo  a  perennial  creeping  root.  Thefe  two  laft  are 
eafily  propagated  by  their  creeping  roots,  without  any  culture. 

^OPHIUS,  in  zoology,  a  genus  of  the  branchioftegious  order  of 
fifties,  whofe  head  is  in  fize  equal  to  all  the  reft  of  the  body:  the 
head  and  body  arc  both  of  a  depreffed  form  :  there  are  a  number  of 
nefhy  pinnules,  or  appendages,  furrounding  the  whole  body  of  the 
fifli.  The  fpecies  arc  the  guaperva,  the  guacuia,  and  rana  pifeatrix, 
j  fulling -frog,  or  fea-devil. 

LOPPA,  among  chemifts,  the  metallic  mafs  which  refults  from 
a  cementatory  calcination,  either  with  or  without  regulus. 

LOPPING,  the  cutting  off  the  fide  branches  of  trees.  It  is  very 
obfervablc,  that  moft  old  trees  are  hollow  within  ;  which  does  not 
proceed  from  the  nature  of  the  trees,  but  is  the  fault  of  thofe  who 
1  have  the  management  of  them,  who  fufFer  the  tops  to  grow  large 
before  they  lop  them  ;  as  the  afh,  elm,  hornbeam,  See.  and  perfuade 
themfelves  that  they  may  have  the  more  great  wood  ;  but  in  the 
mean  time  do  not  confider  that  the  cutting  off  great  tops  endangers 
the  life  of  a  tree  ;  or  at  beft  wounds  it  fo,  that  many  trees  yearlv 
decay  more  in  their  bodies  than  the  yearly  tops  come  to ;  and  a't 
the  fame  time  that  they  furnifh  themfelves  with  more  great  wood, 
they  do  it  at  the  tols  of  the  owner.  And,  indeed,  though  the  horn- 
j  beam  and  elm  will  bear  great  tops  when  the  body  is  little  more  than 
a  fliell,  yet  the  afli,  if  it  comes  to  take  wet  at  the  head,  very  rarely 
boars  more  top  after  the  body  of  the  tree  decays.  Therefore,  if  once 
thefe  trees  decay  much  in  the  middle,  they  will  be  worth  little  but 
for  the  fire:  fo  that  if  you  find  a  timber-tree  decay,  itfhould  be  cut 
down  in  time,  that  the  timber  be  not  loft. 

The  lopping  of  young  trees,  that  are  ten  or  twelve  years  old  at 
moft,  prelerves  them  much  longer,  and  will  occafion  the  fhoots  to 
grow  more  into  wood  in  one  year,  than  they  do  in  old  tops  at  two 
or  three.  Great  boughs,  ill  taken  off,  fpoil  many  a  tree  ;  for  which 
reafon  they  fhould  always  be  taken  off  clofe  and  fmooth,  and  not 
parallel  to  the  horizon  ;  and  cover  the  wound  with  loam  and  horfe- 
dung  mixedj  to  prevent  the  wet  from  entering  into  the  body  of  the 
tree.  When  trees  are  at  their  full  growth,  there  are  feveral  figns  of 
their  decay  ;  as  the  withering  or  dying  of  many  of  their  top  branches ; 
or  if  the  wet  enters  at  any  knot ;  or  they  are  any  wife  hollow  ordif- 
coloured  ;  if  they  make  but  poor  flioots  ;  or  if  wood-peckers  make 
any  hole  in  them. 

This  lopping  of  trees  is  only  to  be  underftood  of  pollard-trees  ;  be* 
caufe  nothing  is  more  injurious  to  the  growth  of  timber-trees,  than 
that  of  lopping  or  cutting  off  great  branches  from  them.  Whoever 
:  w>ft  be  at  the  trouble  of  trying  the  experiment  upon  two  trees  of 
equal  age  and  fize,  growing  near  each  other,  to  lop  or  cut  off  the 
[  ftde  branches  from  one  of  them,  and  fuffer  all  the  branches  to  grow 
j  upon  the  other,  will,  in  a  few  years,  find  the  latter  to  exceed  the 
other  in  growth  every  way  ;  and  this  will  not  decay  near  fo  foon. 
All  forts  of  refinous  trees,  or  fu$h  as  abound  with  a  milky  juice, 
fhould  be  lopped  very  fparingly  ;  for  they  are  fubjeCt  to  decay  when 
often  cut.  1  he  beft  feafon  for  lopping  thefe  trees  is  foon  after  JBartho- 
lomew-tide ;  at  which  time  they  leldom  bleed  much,  and  the  w'ound 
is  commonly  healed  over  before  the  cold  weather  comes  on. 

LOQUACIl  Y,  garrulity,  talkativenefs,  the  quality  of  fpeaking 
to  excels ;  a  habit  of  indecorum  to  which  many  perfons  of  both  fexes 
are  too  much  addicted. 

A  celebrated  poet  characterizes  a  woman  remarkable  for  her 
loquacity,  by  obferving,  that 

“  Her  tongue’s  like  Delia’s  o’er  her  cup, 

Which  runs  for  ages  without  winding  up.” 

It  (lands  contradiftinguilhed  from  taciturnity ,  which  denotes  d 
backwardnefs  to  fpeak,  habitual  filence,  fecrecy. 

LORD,  a  title  of  honour  given  to  thofe  who  are  noble  either  by 
birth  or  creation.  In  thisftenfe,  it  amounts  to  much  the  fame  as 
peer  of  the  realm,  or  lord  of  parliament.  The  title  is  by  courtefy  alfo 
given  to  all  the  fons  of  dukes  and  marquifes,  and  to  the  eldeftfons 
of  earls  :  and  it  is  alfo  a  title  of  honour  beftowed  on  thofe  who  are 
honourable  by  their  employments  ;  as  lord  advocate,  lord  chamberlain, 
lord  chancellor,  See.  “  The  etymology  of  the  word  ”  (fays  J.  Coates) 
is  well  worth  obferving:  for  it  was  compofed  of  illaf,  “  a  loaf  of 
bread,”  and  fotd,  “  to  give,  or  afford  fothat  Iilaford,  now  Lord, 
implies  “  a  giver  of  bread;  becaufe,  in  thofe  ages,  fuch  great  men 
kept  extraordinary  houfes,  and  fed  all  the  poor  ;  for  which  reafon 
they  were  called  givers  of  bread,  a  thing  now  much  out  of  date  ; 
great  men  being  fond  of  retaining  the  title,  but  few  regarding  the 
practice  for  which  i,t  was  originally  conferred. 

Lord  high-admiral  of  England,  is  one  of  the  great  officers  of  the 
crown,  whofe  truft  and  honour  is  fo  great,  that  it  was  formerly 
feldom  given,  except  to  fome  of  the  king’s  youngeft  fons,  or  near 
kinfmen. 

To  him  is,  by  the  king,  intruded  the  management  of  all  maritime 
affairs,  as  well  in  refpeCt  to  jurifdiCtion  as  protection;  with  the 
government  of  the  Britilh  navy  ;  and  a  power  to  decide  all  controver¬ 
sies  and  caufes  maritime,  as  well  civil  as  criminal ;  fuch  as  happen 
either  on  our  coafts,  or  beyond  fea,  among  his  inajefty’s  fubjeCts. 

This  great  office  is  now  ufually  executed  by  feven  commimoners, 
who  are  ltyled  lords  of  the  admiralty  :  one  is  called  the  firft  lord,  with 
a  falary  of  3000/."  a  year,  the  others  have  1000/.  a  year  each.  Under 
thefe  there  are  a  fecretary  and  deputy-fecretary,  and  feveral  inferior 
clerks.  See  Admiralty. 

Lord  Jleward the  king's  houfehold ,  is  the  principal  officer  for  the 
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civil  government  of  the  king’s  fervants  belew-ftairs  ;  ovor  the  offi¬ 
cers  of  which  he  has  jurifdidion.  See  Houshold. 

Lords  lieutenants  of  counties,  are  officers  of  great  diitmttion,  ap¬ 
pointed  by  the  king  for  the  managing  the  ftanding  militia  ot  the 
county,  and  all  military  matters  therein.  They  are  generally  ot 
the  principal  nobility,  and  of  the  beft  intereft  in  the  county  :  they 
are  to  form  the  militia  in  cafe  of  a  rebellion,  &c.  and  march  at  the 
head  of  them,  as  the  king  (hall  dired. 

LORICATION,  orCoATiNG,  inchemiftry,  is  the  covering  a 
glafs  or  earthen  vefiel  with  a  coat  or  cruft  of  a  matter  able  to  rehft 
the  fire,  to  prevent  it’s  breaking  in  the  performing  an  operation  that 
requires  great  violence  of  fire.  _  j 

When  veflels  are  expefed  to  a  fire  too  ftrong  for  their  ftructure, 
or  to  the  corrofive  quality  contained  in  them,  or  on  the  throwing 
on  of  frefh  cold  fuel  into  the  fire  where  they  ftand,  it  frequently 
happens  that  they  crack  and  burft  ;  for  the  preventing  of  which,  the 
operator  has  recourfe  to  this  method  of  coating  ot  loricatingh\s  veflels. 

It  is  performed  in  the  following  manner :  take  a  quantity  of  waftied 
clay,  with  an  admixture  of  pure  fand,  powder  of  calcined  flints,  or 
broken  crucibles  ;  and  inftead  of  pure  water  moiften  it  with  frefh 
blood  that  has  not  yet  been  coagulated,  diluted  with  twice  or  three 
times  it’s  quantity  of  water;  make  the  clay  with  this  into  a  thin 
pafte,  and  work  into  it  fome  cow’s  hair,  or  other  hair,  not  too  long 
nor  too  (tiff,  and  a  little  powdered  and  lifted  glafs,  if  you  have  it  at 
hand  ;  fmear  over  the  veflel  intended  to  be  ufed  with  this  pafte,  by 
means  of  a  pencil,  and  fet  it  to  dry ;  when  dry,  befmear  it  again,  and 
repeat  the  operation  till  the  veflel  have  a  cruft  of  a  third,  or  a  quar¬ 
ter  of  an  inch,  at  leaft,  thick  of  this  matter,  and  let  it  be  thoroughly 
dry  before  it  is  ufed. 

To  keep  blood  in  a  proper  ftate  for  this  ufe,  it  muft,  when  juft 
let  out  from  the  animal,  be  well  ftirred  about  with  a  ftick  for  fotne 
time,  at  leaft  till  it  is  quite  cold  ;  and  being  thus  prepared,  it  will 
keep  for  fome  days  without  coagulating,  and  be  fit  for  ufe. 

Thiscompofition,  with  an  admixture  of  bole,  worked  into  a  pafte 
with  the  whites  of  eggs,  diluted  with  water,  makes  alfo  the  proper 
lute  for  clofing  the  jun&ures  of  other  chemical  veflels,  in  the  dif- 
tilling  ftrong  fpirits. 

LORIMERS,  one  of  the  companies  of  London,  that  make 
bits  for  bridles,  fpurs,  and  fuch  like  fmall  iron  ware. 

LOT,  or  Loth,  in  mining,  is  the  thirteenth  difh,  meafure,  or 
part  of  the  miner’s  ore,  which  thebar-mafter  takes  up  for  the  king, 
or  the  fanner. 

LOTION,  popularly  called  ivafh,  a  form  of  medicine,  made 
up  of  liquid  matters,  chiefly  ufed  for  beautifying  the  (kin,  and 
cleanfing  it  from  thofe  deformities  w’hich  a  diftempered  blood  fome- 
times  throws  on  it ;  or  rather,  which  are  occafioned  by  a  preternatural 
fecretion.  For,  generally  fpeaking,  thofe  diftempers  of  the  (kin, 
which  are  accounted  figns  of  a  foul  blood,  proceed  from  the  natural 
falts  thrown  off  by  the  cutaneous  glands,  which  ought  to  be  waftied 
away  through  the  kidneys  ;  fo  that  inftead  of  fweetener's,  which  are 
ufually  preferibedon  thefe  occafions,  Dr.  Quincy  thinks  the  urinary 
difeharge  fhouldbe  promoted,  or  that  of  the  (kin  redtified  by  proper 
lotions,  or  ointments  and  fridions. 

Lotion  alfo  denotes  a  remedy,  poffefling  a  medium  between  a 
fomentation  and  a  bath.  * 

'  There  are  refreftiing  and  fomniferous  lotions  for  feverifh  perfons, 
made  of  leaves,  flowers,  and  roots  boiled,  wherewith  the  feet  and 
hands  of  the  patient  are  waftied  ;  and  after  waffling,  wrapped  up  in 
linen,  fteeped  in  the  fame  decodion,  till  dry.  There  are  lotions 
alfo  for  the  head  and  hair,  made  of  the  afhes  of  vine-twigs. 

Lotion,  in  pharmacy,  denotes  a  preparation  of  medicines,  by 
waffling  them  in  fome  liquid,  either  made  very  light,  fo  as  to  take 
away  only  the  dregs ;  or  fharp,  fo  as  to  penetrate  them,  in  order  to 
clear  them  of  fome  fait,  or  corrofive  fpirit,  as  is  done  to  antimony, 
precipitates,  magifteries,  See.  or  intended  to  take  away  fome  foul- 
nefs,  or  ill  quality  ;  or  to  communicate  fome  good  one. 

Lotio  faponacea,  the  Japonaceous  lotion,  a  form  of  medicine  pre¬ 
ferred  in  the  late  London  Pharmacopoeia,  being  properly  foap  in  a 
liquid  form.  It  is  ordered  to  be  made  thus :  take  darnalk  rofewater, 
three  quarters  of  a  pint  ;■  oil  of  olives,  a  quarter  of  a  pint ;  ley  of 
tartar,  half  an  ounce  in  meafure  :  rub  the  ley  and  oil  together  till 
they  are  mixed,  and  then  gradually  add  the  water. 

LOTTERY,  a  kind  of  game  at  hazard,  wherein  feveral  lots  of 
merchandize,  or  fums  of  money,  are  depofited  as  prizes,  for  the 
benefit  of  the  fortunate. 

The  firft  lottery  in  England,  of  which  we  have  any  account,  was 
drawn  at  the  weft  door  of  St.  Paul’s  cathedral,  in  the  year  1569, 
and  confiftcd  of  40,000  lots,  at  ten  (hillings  each  lot ;  the  prizes 
were  plate  ;  and  the  profits  were  to  be  applied  towards  repairing  the 
havens  of  this  kingdom.  At  this  timfi  there  were  only  three  lottery 
offices  in  London. 

In  1612,  king  James,  for  the  plantation  of  Englifh  colonies  in 
Virginia,  appointed  a  lottery  to  be  held  at  the  weft  end  of  St.  Paul’s  ; 
the  chief  prize  of  which  was  4000  crowns,  in  fair  plate. 

By  the  8  Geo.  I.  c.  2.  for  iuppreflion  of  private  lotteries,  noperfon 
fhall  fet  up  or  keep  any  office,  of  fales  of  houfes  or  lands,  plate, 

-  goods,  &c.  for  improvement  of  fmall  fums  of  money,  or  expofe  to 
fale  any  houfes  or  goods  by  way  of  lottery,  lots,  tickets,  or  numbers, 
or  publifh  propofals  relating  to  the  fame,  Sic.  on  pain  of  forfeiting 
500 /.  And  adventurers  .in  fuch  fales  (hall  forfeit  double  the  fum 
contributed.  Alfo  by  the  27  Geo.  III.  c.  2.  z\\  lottery-office  keepers 
are  required,  under  a  heavy  penalty  and  imprifonment,  to  take  a 
licence,  for  which  they  pay  50I.  annually. 

No  perfon  fhall  fell  the  chance  of  any  ticket  in  a  public  lottery  for 
lefs  than  the  whole  time  of  drawing ;  nor  any  (hares  therein,  or 
receive  money  on  confederation  of  re-payment,  if  tickets  prove  un¬ 
fortunate,  on  forfeiture  of  treble  the  fum  received  :  to  be  recovered 
in  the  courts  of  Weftminftcr,  Sic.  Stat.  6  Geo.  II. 
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,  It  is  eafy  to  find  how  many  tickets  one  muft  take  in  a  lottery 
whereof  the  number  of  blanks  is  to  the  number  of  prizes  as  39  to  1, 
in  order  to  make  it  an  equal  chance  for  one  or  more  prizes.  Mul¬ 
tiply  39  by  0.7,  and  the  product  27.3  fhews,  that  the  number  of 
tickets  for  this  purpofe  will  be  27  or  28  at  moft.  In  a  lottery  like- 
wife,  whereof  the  number  of  blanks  is  to  the  number  of  prizes  as  5 
to  1,  multiply  5  by  0.7,  and  theprodud  3.5  (hews,  that  there  is  more 
than  an  equality  of  chance  in  four  tickets  for  one  or  more  prizes,  but 
lefs  than  an  equality  in  three.  But  if,  in  a  lottery  having  the  blanks 
to  the  prizes  as '39  to  I,  [the  whole  number  of  tickets  were  only  40, 
the  above  proportion  would  be  altered  ;  for  20  tickets  would  be  a 
fuffieient  number  for  the  juft  expedationof  the  (ingle  prize;  becaufe 
it  is  evident  that  the  prize  may  be  as  well  among  the  tickets  which 
are  taken,  as  among  thofe  which  are  left  behind.  Moreover,  if  the 
number  of  tickets  were  80,  and  the  fame  proportion  ofiblanks  to 
prizes  preferved,  the  proportion  w'ould  (till  be  altered  ;  for  by  the 
dodrine  of  combination  it  appears,  that  the  probability  of  taking  one 
prize,  or  both  in  20  tickets,  would  be  but-J-ff,  and  the  probability 
of  taking  none  would  be ;  wherefore  the  odds  againlt  taking 
any  prize  would  be  as  1 77  to  139,  or  nearly  as  9  to  7.  By  the  lame 
dodrine  of  combination  it  alfo  appears,  that  23  tickets  would  not 
be  quite  fuffieient  for  the  expedation  of  a  prize  in  this  lottery ;  but 
that  24  would  be  rather  too  many  :  fo  that  one  might  with  advan¬ 
tage  lay  an  even  wager  of  taking  a  prize  in  24  tickets. 

LOVAGE,  ligujlicum,  in  botany,  a  gen  us  of  the  pentandria  digy- 
nia  clafs.  The  root,  leaves,  and  feeds,  of  the  common  lounge  with 
many  leaves,  whofe  lobes  are  cut  towards  the  tops,  are  of  me  aro¬ 
matic  kind  ;  they  warm  and  comfort  the  ftomach,  expel  wind,  and 
provoke  urine.  They  have  been  fuppofed  particularly  ufeful  in 
female  diforders. 

LOVE,  in  ethics,  is  one  of  the  primitive  paffions  ;  and  may  be 
generally  defined  te  be  the  gravitation  or  tendency  of  the  foul  to¬ 
wards  good.  If  this  affedion  be  conceived  ferrate  from  any  alter¬ 
ation  in  the  body,  it  is  called  intelledual  or  racional  love;  if  it  be 
attended  with  an  agitation  of  blood  and  fpirits,  it  is  called  fenlitive 
or  paflionate  love.  It  isobferved  by  moral  writers,  that  thofe  paf¬ 
fions  in  which  love  predominates  are  more  agreeable' to  the  original 
intention  of  nature  than  thofe  which  are  ranged  under  hatred  ;  be¬ 
caufe  they  are  found  to  have  a  more  friendly  influence  upon  the 
body,  and  tend,  within  proper  bounds,  to  the  prefervation  and  hap- 
pinefs  of  life,  which  the  others  do  not.  Love,  regarding  it’s  objed 
as  abfent,  begets  defire  ;  as  prefent,  either  immediately  or  in  prof- 
ped,  joy  and  hope.  Lctve  of  defire,  abftradedly  conlidered,  is  a 
Ample  tendency  towards  good ;  when  conlidered  as  wilhing  the 
good  defiredtoiome  being  or  other,  it  is  called  benevolence,  and 
self -love.  See  Pleasure,  and  Pain. 

Love -apple,  lycopcrficon,  a  plant  cultivated  in  gardens  with  us, 
for  the  Angularity  of  it’s  appearance.  The  Portuguefe,  and  the 
Englifti  Jews  eat  the  fruit  either  raw  or  ftewed. 

LOUIS  d’or,  a  French  coin,  firft  (truck  during  the  reign  of 
Louis  XIII.  in  1641.  They  have  at  different  times  rifen  from  ten 
livres  to  40  and  upwards,  only  that  in  the  laft  coinings  the  weight 
was  augmented  in  fome  proportion  to  the  price,  which,  in  the  for¬ 
mer  reign  was  never  regarded.  On  one  fide  is  the  king’s  head  and 
name,  and  on  the  other  a  crofs,  confiding  of  eight  L’s  cantoned 
with  crowns,  with  this  legend,  Cbrijlus  regnut,  vincit,  imperat.  The 
ordonnance  make  it  23  carats  and  one-fourth  value,  and  allows  an 
abatement  of  the  eighth  part  of  a  carat. 

There  are  alfo  white  Louis’ e  or  Louis’s  d’ argent,  of  60  and  30  fols, 
which  we  call  crowns  and  half  crowns,  as  alfo  of  15,  five  and  four 
fols  ;  on  each  fide  of  which  is  the  king’s  head  and  on  the  other  the 
arms  of  France,  with  this  legend.  Sit  nomen  Domini  benedi Rum.  In 
this  coin  there  are  allowed  tw’O  grains  abatement  in  the  weight,  and 
fometimes  eight  grains. 

Knights  of  St.  Louis,  a  military  order,  inftituted  by  Louis  XIV. 
in  April  1693,  in  favour  of  his  land  and  fea-officers.  None  could 
be  admitted  into  this  order  but  fuch  as  had  honourably  ferved  ten 
years.  It  confided  of  eight  great  erodes,  and  14  commanders. 
The  number  of  knights  depended  on  the  king’s  pleafure.  They 
alfo  wore  a  gold  crofs  enamelled  with  white,  and  crowned  with 
fleurs  de  lis.  On  one  fide  was  St.  Louis,  with,  this  infeription,  Lud. 
M.  injlit.  1693:  on  the  reverfe,  a  naked  fword,  holding  on  it’s 
point  a  crown  of  laurel  with  this  infeription,  Bell,  virtutis  pram. 
The  order  was  at  firft  endowed  with  a  fund  of  300,000  livres 
charged  on  the  king’s  revenues.  The  great  erodes  had  a.penfionof 
8000  livres;  commanders  4000  ;  and  the  reft  3000. 

LOUSE,  pediculus,  in  zoology,  a  genus  of  infeds  of  the  aptera 
order,  the  body  of  which  is  lobated  at  the  fides ;  the  abdomen  de- 
preffed ;  the  legs  are  fix,  fervingonly  for  walking ;  the  .eyes  are  two, 
and  are  Ample ;  the  mouth  is  capable  of  putting  out  a  fmall  (ting; 
and  the  antennas  are  of  the  length  of  the  thorax. 

Moft  animals  are  infefted  with  lice,  or  infers,  which  feed  upon 
them  ;  thus  ftieep  have  one  fpscies,  oxen  another,  See.  and  mankind 
are  not  free  from  them.  For  befide  the  commofi  kind,  whofe  na¬ 
tural  habitation  is  in  the  heads  of  children,  there  is  another  kind 
called  the  crub-loufe,  whofe  relidence  is  about  the  pubes.  Linnaeus 
enumerates  no  lefs  than  forty  different  fpecies,  diitinguiftiing  them 
by  the  feveral  animals  to  which  they  belong. 

The  loufe  affords  to  the  microfcopic  obferver  of  the  works  of  the 
creation,  a  very  delicate  and  beautiful  (trudure  of  parts.  See  Plate 
68,  Clafs  1.  . 

This  creature  has  fo  tranfparent  a  (hell,  or  (kin,  that  we  are  able 
todifeover  more  of  what  paffes  within  it’s  body,  than  in  moft  other 
living  creatures.  It  has  naturally  three  divisions,  the  head,  the 
brealf,  and  the  tail  part.  In  the  head  appear  two  fine  black  eyes, 
with  a  horn  that  has  five  joints,  and  is  furrounded  with  hairs  ftanding 
before  each  eye  ;  and  from  the  end  of  the  nofe,  or  fnout,  there  is  a 
pointed  projecting  part,  which  ferves  as  a  (heath  or  cafe  to  a  piercer, 
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or  fucker,  which  the  creature  thrufts  into  the  (kin,  to  tiraw  out  the 
blood  and  humours,  which  are  it’s  defined  food,  for  it  has  no  mouth 
that  opens  in  the  common  way.  This  piercer,  or  fucker,  is  judged 
to  befeven  hundred  times  fmaller  than  a  hair,  and  is  contained  in 
another  cafe  within  the  firft,  and  can  be  thruft  out  or  drawn  in  at 
pleafure.  The  bread  is  very  beautifully  marked  in  the  middle,  the 
(kin  is  tranfparent,  and  full  of  little  pits,  and  from  the  under  part 
of  it  proceed  fix  legs,  each  having  five  joints,  and  their  Ikin  all  the 
way  refcmbling  fhagreen,  except  at  the  ends,  where  it  is  fmoother. 
Each  leg  is  terminated  by  two  claves,  which  are  hooked,  and  are  of 
an  unequal  length  and  fize;  thefe  it  ufes  as  we  would  a  thumb  and 
a  middle  finger,  and  there  are  hairs  between  thefe  claws  as  well  as 
all  over  the  legs. 

On  the  back  of  the  tail  part  there  may  be  difeovered  fome  ring¬ 
like  divifions,  abundance  of  hairs,  and  a  fort  of  marks,  which  look 
like  the  ftrokes  of  a  rod  on  a  child  that  has  been  whipped;  the  fkin 
of  the  belly  feems  like  ftiagreen,  and  toward  the  lower  end  is  very 
clear,  and  full  of  pits:  at  the  extremity  of  the  tail  there  are  two 
femi-circular  parts,  covered  all  over  with  hairs,  which  ferve  to  con¬ 
ceal  the  anus. 

When  the  loufe  moves  it’s  legs,  the  motion  of  the  mufcles,  which 
all  unite  in  an  oblong  dark  fpot  in  the  middle  of  the  bread:,  may  be 
didinguifhed  perfectly,  and  fo  may  the  motion  of  the  mufcles  of  the 
head  when  it  moves  it’s  horns.  We  may  likewife  fee  the  various 
ramifications  of  the  veins  and  arteries,  v'hich  are  white,  with  the 
pulfc  regularly  beating  in  the  arteries.  But  the  mod  furprifing  of 
all  the  fights  is  the  peridaltic  motion,  of  the  guts,  which  is  conti¬ 
nued  from  the  domach  down  to  the  anus. 

Lice  have  been  fuppofed  to  be^iermaphrodites,  but  this  is  erro¬ 
neous  ;  for  Mr.  Leewenhoeck  difeovered,  that  the  males  have  dings 
in  their  tails,  which  the  females  have  not.  The  fame  accurate  ob- 
ferver,  determining  to  know  their  true  hidory  and  manner  of  breed¬ 
ing,  put  two  females  into  a  black  docking,  which  he  wore  night  and 
day.  He  found,  on  examination,  that  in  fix  days  one  of  the  females 
had  laid  above  fixty  eggs;  and,  upon  differing  it,  he  found  as 
many  yet  remaining  in  the  ovary;  whence  he  concludes,  that  in 
twelve  days  it  would  have  laid  100  eggs.  Thefe  eggs  naturally  hatch 
in  fix  days,  and  would  probably  then  have  produced  fifty  males, 
and  as  many  females;  a$d  thefe  females  coming  to  their  full  growth 
in  fifteen  days,  might  each  of  them  be  fuppofed  after  twelve  days 
more  to  lay  ioo  eggs ;  which  eggs,  in  fix  days  more,  might  produce 
&  young  brood  cf  5000;  fo  that  in  eight  weeks  one  loufe  may  fee 
5000  of  it’s  own  defeendants, 

Lice^  inhabit  the  bodies  of  moll  animals  ;  though  fome  conftitu- 
tions  are  more  apt  to  breed  them  than  others. 

Louse -wort,  pedicularius,  in  botany,  a  genus  of  plants  of  the  di- 
dynamia  angiofpemtia  clafs  ;  the  flower  con  lifts  of  one  leaf,  and  is  of 
a  perfonated  or  marked  form,  and  divided  into  two  lips ;  the  feeds 
are  flatted,  oblong,  and  marginated. 

Louse -wort,  yellow,  rhinanthus,  of  the  diiynamia  angiofpermia  clafs. 
The  flower  hath  a  permanent  empalement  of  one  leaf,  which  is 
roundifh,  compreffed,  and  blown  up.  The  two  cells  are  filled  with 
ccvnpreffed  feeds. 

The  Dutch  carry  on  a  trade  with  the  feeds  and  feed-veffels  of  a 
fpecies  of  this  plant*  refembling  the  common  yellow  meadow  loufe- 
wort ,  to  Germany,  and  call  it  jemcn  farcidillos /  they  ufe  it  for  de- 
ftroving  bugs;  for  this  purpofe,  they  boil  a  quantity  of  the  feeds  and 
Capfules  in  common  water,  with  which  they  wafh  their  wainfeots, 
bedfteads,  &c.  where  thefe  infedts  are  lodged,  and  then  they  are  ef- 
fedfually  deftroyed. 

LOUVRE,  in  mufic,  a  well  known  dance-tune. 

Lou  VUE  is  alfo  the  name  of  the  royal  palace  at  Paris. 

LOW -bell,  in  birding,  a  bell,  by  means  of  which  they  take  birds 
in  the  night  in  open  champaign  countries,  and  among  ftubble  in 
Odtober.  The  method  is,  to  go  about  nine  o’clock  in  a  ftill  evening, 
when  the  air  is  mild,  and  the  moon  does  notfhine. 

The  blaze  of  the  light,  and  the  noife  of  the  bell,  terrify  and 
amaze  the  birds  in  fuch  a  manner,  that  they  remain  ftill  to  be  taken ; 
but  the  people  who  are  about  the  work  muft  keep  the  ftridteft  quiet 
and  ftillnefs  that  may  be. 

Some  people  are  fond  of  going  on  this  fcheme  alone.  The  perfon 
then  fixes  the  light-box  to  his  breaft,  and  carries  the  bell  in  one  hand 
and  the  net  in  the  other;  the  net,  in  this  cafe,  may  be  fome  what 
fmaller,  and  the  handle  fhorter. 

To  LOWER,  in  fea-language,  is  toeafe  down  gradually,  expref- 
fed  of  fome  weighty  body,  whieh  is  fufpended  by  tackles  or  other 
ropes,  which,  being  flackened,  fuffer  the  body  to  defeend  as  flowly 
or  expeditioufly  as  the  occafion  requires.  Hence  lower  handfomcly, 
and  lower  cbeerly,  are  oppofed  to  one  another  ;  the  former  being  the 
order  to  lower  gradually,  and  the  latter  to  lower  expeditioufly. 

LOWERING,  in  the  diftillery,  is  debafing  the  ftrength  of  any 
fpirituous  liquor  by  mixing  water  with  it.  The  ftandard  and  mar¬ 
ketable  price  of  thefe  liquors  are  fixed,  in  regard  to  a  certain  ftrength 
in  them  called  proof  ;  this  is  that  ftrength,  which  makes  them, 
When  (hook  in  a  phial,  or  poured  from  on  high  into  a  glafs,  retain  a 
froth  or  crown  of  bubbles  for  fome  time.  In  this  ftate  fpirits  con- 
fift  of  about  half  pure,  or  totally  inflammable  fpirit  and  half  water : 
and  if  any  foreign  or  home  fpirit  is  to  be  expofed  to  fale,  and  is 
found  to  have  that  proof  wanting,  fcarce  any  one  will  buy  it,  till 
it  has  been  diftilled  again  and  brought  to  that  ftrength  ;  and  if  it  is 
above  that  ftrength,  the  proprietor  ufually  adds  water  to  it,  to  bring 
it  down  to  that  ftandard. 

There  is  another  kind  of  lowering  in  pra&ice  among  rhe  retailers 
of  fpirituous  liquors  to  the  vulgar,  this  is,  the  reducing  it  under  the 
flandard  of  proof.  They  buy  it  proof,  and  afterwards  increafe  their 
profit  upon  it  by  lowering  it  with  water  one  eighth  part.  The  quan¬ 
tity  of  fpirit  is  what  they  generally  allow  themfelves  for  the  addition 
of  water;  and  whoever  has  the  art  of  doing  this,  without  deltroying 
No.  no,  Vql.  III. 
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the  bubble  proof,  as  this  is  eafily  done  by  means  of  fome  addition, 
that  gives  a  greater  tenaciry  to  the  part  of  the  fpirit,  will  deceive  aft 
that  judge  by  tin's  proof  alone;  that  is,  very  nearly  all  who  are  con¬ 
cerned  in  the  fpirit  trade.  Such  an  additional  quantity  of  water  as 
one  eighth,  makes  the  fpirit  tafte  fofter  and  cooler,  andvwill  make 
many  prefer  it  to  the  ftronger  fpirit,  which  is  hotter  and  more  firry ; 
but  unlefs  the  fpirit  thtii  lowered ,  were  tolerably  clean,  or  the  proof 
be  fome  other  way  preferved,  the  addition  of  rhe  water  lets  loofe 
fome  of  the  coarfe  oil,  which  makes  the  liquor  milky,  and  leaves  a 
verv  naufeous  tafte  in  the  mouth. 

The  way  to  judge  of  fpirits  not  being  thus  lowertd,  or  debafed  in 
ftrength,  is,  to  examine  them  by  the  eye  and  tongue ;  and  in  buving 
a  quantity  of  proof  goods,-  fuch  fhould  always  be  chofen  as  are  clean, 
thin,  and  light,  and  have  a  good  crown  of  froth  which  goes'  off  in 
large  bubbles,  fuch  as  tafte  foft  and  uniform,  and  are  not  high  fla¬ 
voured,  of  an  alcalineguft,  nor  acrid  and  fiery,  but  foon  quit  the 
tongue. 

LOYAL,  in  the  manege.  A  hoffe  is  faid  to  be  loyal,  that  freely 
bends  all  his  force  in  obeying  and  performing  any  manege  he  is  put 
to  ;  and  does  not  defend  himlelf,  or  refill, •  notwithftanding  his  being 
ill  treated.  A  loyal  mouth  is  an  excellent  mouth,  of  the  nature  of 
fuch  ns  we  call  mouths  with  a  full  reft  upon  the  hand. 

LOZENGE,  or  Lozange,  in  geometry,  a  kind  of  parallelo¬ 
gram,  or  quadrilateral  figure,  confuting  of  four  equal  and  parallel 
lines,  or  tides,  whofe  angles  are  not  right,  but  whereof  two  oppofite 
ones  are  acute,  and  the  other  two  obtufe;  the  diftance  between  the 
two  obtufe  ones  being  always  equal  to  the  length  of  one  fide. 

Scaliger  derives  the  word  lozenge  from  laurengia;  this  figure  refem¬ 
bling,  in  fome  refpe&s,  that  of  a  laurel-leaf.  In  geometry,-  it  is  or¬ 
dinarily  called  rhombus  ;  and,  When  thefides  are  unequal,  rhom- 
boides. 

The  lozenge  differs  from  the  fufil,  in  that  the  latter  is  narrower  in 
the  middle,  and  not  fo  (harp  at  the  ends. 

Lozenges,  among  jewellery  arc  common  to  brilliant  and  rofe- 
diamonds.  In  the  former  they  are  formed  by  the  meetingof  th6 fkili 
and  itar-facets  on  the  bezil ;  in  the  latter,  by  the  meeting  of  the 
facets  in  the  horizontal  ribs  of  the  crown. 

Lozenge,  is  alfo  a  form  of  medicine*  made  into  fmall  pieces,  to 
be  held  or  chewed  in  the  mouth  till  they  are  melted  there  i  the  fame 
with  what  are  otherwife  called  trochifci ,  trochee. 

LUCERNA,  in  ichthyology,  the  name  of  a  fifh  of  thectrculus 
kind,  caught  in  the  Mediterranean,  and  fome  other  feas  ;  it  ap¬ 
proaches  very  nearly  to  the  ftiape  and  figure  of  the  hirundo.  It’s 
tail  is  but  {lightly  forked ;  and  what  diftinguifhes  it  principally  from 
the  hirundo,  is,  that  it’s  fide-lines,  near  the  tail,  divide  into  two, 
whereas  in  that  fifh  they  continue  fingle.  It’s  feales  are  very  fmall} 
and  it  has  a  furrow  on  the  back,  edged  by  twenty-five  fpfnes,  on 
each  fide ;  the  gill-fins  are  of  a  remarkable  fize,  and  look  like  wings : 
it  feeds  onfhfimps  and  other  fmall  nimals.  See  Plate  59,  fig.  21. 

LUCERNE,  medica,  or  mcdicago.,  in  botany,  a  plant  frequently 
cultivated  in  the  manner  of  clover.  The  leaves  of  this  plant  grow 
three  at  a  joint,  like  thofe  of  clover  ;  it’s  ftalks  are  ereft,  and,  after 
mowing,  immediately  fpring  up  again  from  the  ftubble  or  cut 
flumps.  It  is  made  into  hay  in  the  lame  manner  as  faint-foin,  but 
Ihould  be  mowed  before  it  flowers;  it  makes  the  fweeteftand  moff 
fattening  food  in  the  world  for  cattle;  but  it  muft  be  given  with 
caution,-otherwife  it  will  caufe  them  to  fwell. 

Lucerne,  in  ichthyology,  a  fifti,  otherwife  called  uranofeope f 
being  a  fpecies  of  trachinus,  with  many  beards  on  the  lower  jaw. 

LUCID  intervals,  in  lunatics,  the  times  w’herein  they  appear  to 
be  in  their  fenfes. 

LUCIDA,  in  aftronomy,  an  appellation  given  to  feveral  fixed 
ftars,  on  account  of  their  fuperior  brightnefs  ;  as  the  lucida  corona,  a 
liar  of  the  fecond  magnitude,  in  the  northern  crown;  the  lucida  hy¬ 
dra,  or  cor  hydra;  and  the  lucida  lyra,  a  ftar  of  the  firft  magnitude 
in  that  conltellation. 

LUDUS  Helmontii,  in  natural  hiftory,  an  opake  foffil  of  an  ir¬ 
regular  (hape,  but  of  a  very  regular  and  lingular  internal  ftrudlure. 
It  is  of  an  earthy  hue,  and  always  divided  into  feparate  maffes,  by 
a  number  of  veins  of  a  different  colour,  and  purer  matter  than  the 
reft. 

It  is  only  thefe  fepta  that  are  ufed  in  medicine,  being  given  in 
nephritic  complaints  with  fuccefs.  The  dofe  is  from  a  fcruple  to  a 
drachm. 

LUES,  among  phyficians,  is,  in  general,  ufed  for  a  difeafe  of  any 
kind  ;  but,  in  a  more  particular  fenfe,  is  reftrained  to  a  contagious 
and  peftilential  difeafe :  thus,  the  lues  Gallica,  or  venerea,  lignifies 
the  venereal  difeafe. 

LUG -fail,  in  fea-language,  is  a  fquare  fail,  hoifted  occafionally 
on  the  malt  of  a  boat  or  fmall  veffel,  upon  a  yard  which  hangs  nearly 
at  a  right- angle  with  the  malt.  Thefe  are  chiefly  ufed  in  the  bared 
longas,  navigated  by  the  Spaniards  in  the  Mediterranean. 

Lug -a-leaf,  a  fmall  fifti  of  a  middle  kind  between  the  tufbotartd 
the  plaice,  it  is  the  fame  with  the  joaggio. 

LUGGS,  a  peculiar  fpecies  of  infed,  fuundin  great  plenty  on  the 
Ihores  of  Cornwall.  It  grows  to  twelve  inches  long,  and  has,  injtead 
of  legs,  nineteen  pair  of  ftiffbriftles,  all  which  ftand  toward  rhe  head 
part  of  the  creature.  The  tail  is  at  leaflt  five  inches  long  when  full 
grown,  and  has  no  mark  of  them.  It’s  body  is  rounded,  and  much 
refembles  the  body  of  the  common  earth-worm,  and  is  of  a  flefh- 
colour,  or  pale-red.  It  has  no  forceps. 

LUKE,  or  Gofpelof  St.  Luke,  a  canonical  book  of  the  New  Tcf- 
tament.  Some  think  it  was  properly  St.  Paul’s  Golpcl,  and  that 
when  that  apoftle  fpeaks  of  his  Gofpel,  he  means  what  is  called  St. 
Luke’s.  Irenaeus  fays,  that  St.  Luke  digefted  into  writing  what  St. 
Paul  preached  to  the  Gentiles  ;  and  Gregory  Nazianzen  tells  us, 
that  St.  Luke  wrote  with  the  -  ffiltance  of  St.  Paul, 

«  St.  Luke ,  fays  a  modern  writer,  ip  pure,  copious,  and  flowing 
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in  his  language,  and  has  a  wonderful  and  entertaining  variety  of 
felctft  circumftances  in  his  narration  of  our  Saviour  s  divine  actions. 
He  acquaints  us  with  numerous  paffages of  the  evangelical  hiftory, 
not  related  by  anv  other  evangelift:  both  in  his  gofpel  artd  Apofto- 
lical  A6ls,  he  is  accurate  and  neat,  clear  and  flowing  with  a  natural 
and  enfv  grace;  his  ft  vie  is  admirably  accommodated  to  the^defign 
of  hiflory ;  it  had  a  very  confiderable  refemblauce  to  that  of  his  great 
mailer  St.  Paul ;  and,  like  him,  he  had  a  learned  and  liberal  educa¬ 
tion,  and  appears  to  have  been  very  converfant  with  the  bell  daf¬ 
fies  ;  for  many  of  his  words  and  expreflions  are  exa&ly  parallel  to 

their’s.”  . 

St.  Luke’j  day  is  a  feitival  obferved  on  the  18th  of  Odtober. 

LUMBAGO,  in  phyfic,  a  violent  pain  in  the  loins,  which  afFetfls 
the  patient  in  fuch  a  manner  that  he  can  fcarcely  move.  It  is 
a  fcorbutic  fymptom,  and  frequently  excited  by  the  gout  or  rheu- 
matifm. 

LUMBRICAL,  a  name  given  to  four  mufclesof  the  fingers,  and 
to  as  many  of  the  toes.  They  are  in  each  called  the  flexors  of  the 
firfl  phalanx:  thofeof  the  fingers  arife  deep  and  tendinous,  and  are 
inferred  into  the  firfl  phalanges  on  the  fide  next  the  thumb :  thofe  of 
the  toes  have  their  origin  from  the  tendon  of  the  mufculus  perfo- 
rans,  and  from  the  interior  part  of  the  calcaneum:  their  termina¬ 
tion  is  at  the  firfl  phalanx  of  thefeveral  toes. 

LUMELLA,  in  the  glafs-trade,  the  round  hole  in  the  floor  of 
the  tower  of  the  leer,  which  is  directly  over  the  working  furnace, 
and  bv  which  the  flame  is  let  into  the  tower. 

LUMINOUS,  that,which  fhines,  or  gives  light;  alfo  bright. 

Luminous  emanations ,  have  been  obferved  from  human  bodies, 
as  alfo  from  thofeof  brutes.  The  light  arifing  from  currying  a  horfe, 
or  from  rubbing  a  cat’s  back,  are  known  to  moft.  lnftances  of  a 
like  kind  have  been  known  on  combing  a  woman’s  head.  Bartholin 
gives  us  an  account,  which  he  Intitles  mulier fplendens ,  of  a  lady  in 
Italy,  whofe  body  would  (bine  whenever  flightly  touched  with  a 
piece  of  linen.  Thefe  effluvia  of  animal  bodies  have  many  proper¬ 
ties  in  common  with  thole  produced  fromglafs;  fuch  as  their  being 
lucid,  their  fnapping,  and  their  not  being  excited  without  fome  de¬ 
gree  of  fridion;  and  are  undoubtedly  eledrical,  as  a  cat’s  back  has 
been  found  to  be  flrongly  electrical  when  flroaked.  See  the  articles 
Electricity,  and  Light. 

Human  bodies  not  only  appear  luminous,  but  even  the  exhalations 
from  them  adhering  to  their  cloathing  will  caufe  it  to  thine  likewife. 

LUMP -fijh,  in  ichthyology,  called  alfo  the  fucker,  fea-owl,  and  ( 
cock  paddle,  is  a  thick  and  very  ill -fhaped  fifh.  It’s  belly  is  broad 
and  flat,  and  it’s  back  rifts  to  a  ridge;  it’s  colour  is  a  mixture  of 
blackifh  and  red  ;  it’s  belly  is  red;  it  has  no  feales,  but  is  covered 
with  a  rough  fkin,  whidh  is  full  of  ft&rp  tubercles ;  and  on  each 
fide  it  has  three  rows  of  prickles  or  crooked  thorns;  it  has  two  fins 
on  the  back,  the  firfl  thick,  cartilaginous,  or  rather  flethy,  and  hav¬ 
ing  no  rays  or  nerves,  and  another  below  it  fupported  by  nine  rays  ; 
it’s  mouth  is  large,  and  it’s  jaws  are  furnifhed  with  vaft  numbers 
<jf  fmall  teeth  ;  beneath  the  peCloral  fins  is  the  part  by  which  it  ad¬ 
heres  to  the  rock,  &c.  confifting  of  an  oval  aperture,  furrounded 
with  a  flefhy,  mufcular,  and  obtufefoft  fubftance,  edged  with  fmaller 
threaded  appendages,  which  concur  info  many  clafpers. 

It  is  caught  in  many  parts  of  the  Englifh  feas,  and  is  common  in 
the  filhmongers’  fhops  in  London,  but  it  is  not  muchefteemcd,  be¬ 
ing  both  flabby  and  infipid.  See  Plate  59,  fig.  20. 

LUNA,  in  afrronomy,  the  moon.  See  the  article  Moo*j. 

Luna,  in  the  jargon  of  chemilts,  fignifies  filver,  which  has  fcarce 
anv  medicinal  virtues. 

Luna  cornea,  in  chemiftry,  is  the  combination  of  marine  acid 
with  filver.  To  make  this  combination,  the  filver  is  firfl  diffolved  in 
nitrous  acid;  to  this  folution  marine  acid, or  more  ufually  common 
fait  diffolved  in  water  is  added.  The  mixture  foon  becomes  turbid, 
with  a  copious  appearance  of  a  curd.  The  folution  of  fait  is  added, 
till  no  more  precipitate  is  formed.  The  precipitate,  when  feparated 
from  the  liquor  that  fwims  over  it,  is  called  luna  cornea ;  becaufe,  if 
this  matter  be  expofed  alone  to  fire,  the  acid  carries  off  with  it  a 
portion  of  the  filver,  and  the  remaining  matter  melts,  affuming  the 
form  of  a  horny  fubltance.  The  beft  method  of  reducing  luna  cor¬ 
nea;  or  of  feparating  filver  from  marine  acid,  according  to  Marc- 
graef,  is  to  diflolve  half  an  ounce  of  fine  filver  in  aqua  fortis,  to 
precipitate  it  by  a  fea-falt,  and  edulcorate  the  precipitate,  which 
will  then  weigh  five  drams  fixteen  grains. 

LUNAR  year ,  confifts  of  three  hundred  and  fifty-four  days,  or 
twelve  fynodical  months.  See  Year. 

LUNATIC,  a  perl'on  affe&ed,  or  governed,  by  the  moon,  j 
Hence,  epileptics  were  anciently  called  lunatici,  becaufe  the  parox- 
vfms  of  that  difeafe  feetn  to  be  regulated  by  the  changes  of  the  moon. 
Thus  Galen,  De  Die-bus  Criticis,  lib.  iii.  fays,  the  moon  governs  the 
periods  of  epileptic  cafes  ;  and  others  referred  the  difeafe  intirely  to 
this  planet. 

■'■’Mad^people  are  flill  called  lunatics,  from  an  ancient  but  qow  al- 
moft  exploded  opinion,  that  they  are  much  influenced  by  that  planet. 

A  much  founder  philofophy  hath  taught  us,  that  if  there  be  any  thing 
in  if,  it  mufl  be  accounted  tor,  not  in  the  manner  the  ancients  ima¬ 
gined,  norothervvife  than  what  the  moon  has  in  common  with  other 
heavenly  bodies,  occafioning  various  alterations  in  the  gravity  of  our 
atmofphere,  and  thereby  afteding  human  bodies.  However,  there 
is  confiderable  reafon  to  doubt  the  fad;  and  it  is  certain  that  the 
moon  has  no  perceivable  influence  on  our  moft  accurate  barometers. 

'The  flat.  17  Ed.  II.  cap.  10,  ordains,  that  the  king  is  to  pro¬ 
vide  that  the  lands  of  lunatics  be  fafelv  kept,  and  they  and  their  fa¬ 
milies  maintained  by  the  profits;  and  the  refid  uefhall  be  kept  fpr 
their  ufc,  and  be  delivered  to  them  when  they  come  to  their  right 
mind  ;  the  king  taking  nothing  to  his  own  ufc;  and  if  the  parties 
die  in  {hat  flate,  the  refidue  fhnll  go  <0  their  executors  or  adminif- 
trarorsv  A*  warrant  is  now  iffued  by  the  king,  under  his  royal  fign 
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manual,  to  the  chancellor  or  keeper  of  his  feal,  to  perform  this 
office  for  him. 

Lunatics  are  not  legally  accountable  for  any  crimes  they  commit 
in  this  flate.  And  alfo,  if  £  man  in  his  found  memory  commits  a 
capital  offence,  and,  before  arraignment  for  it,  he  becomes  mad,  he 
ought  not  to  be  arraigned  for  it:  and  if,  after  he  has  pleaded,  the 
prifoner  becomes  mad,  he  (hall  not  be  tried :  if  after  he  be  tried  and 
found  guilty,  he  lofes  his  fenfes  before  judgment,  judgment  {hall  not 
be  pronounced;  and  if,  after  judgment,  he  becomes  of  non-fane 
memory,  execution  (hall  be  flayed. 

LUNATION,  the  period, orfpaceof  time, between  onenew  moon 
and  another;  alfo  called  fynodical  month.  See  Cycle  and  Epact. 

LUNES,  in  falconry,  leaffiesor  long  leafhes  to  call  in  hawks. 

LUNETTE,  in  the  manege,  is  a  half  horfe-fhoe,  or  fuch  a  ffioe 
as  wants  the  f^unge,  i .  e.  that  part  of  the  branch  which  rups  towards 
the  quarters  of  the  foot. 

LUNGS,  a  part  of  the  human  body,  which  is  the  caufe  or  inftru- 
ment  of  refpiration.  The  lungs  are  the  largeft  vifeus  of  the  thorax  ; 
they  are  fituated  in  the  two  fidesof  it,  with  the  heart  as  it  were  be¬ 
tween  them  ;  and  are  connected,  by  means  of  the  mediaftinum,  with 
the  flernum  and  vertebrae  ;  with  the  heart,  by  means  of  the  pulmo¬ 
nary  veffels,  and  immediately  with  the  afperaarteria.  The  colour 
of  the  lungs ,  in  infants,  is  a  fine  florid  red;  in  adults,  it  is  darker; 
and  in  old  people,  livid,  or  variegated  with  black  and  white.  When 
inflated,  they  have  fome  refemblance  to  the  hoof  of  an  ox  ;  and  are 
convex  on  the  upper' fide,  and  concave  underneath.  They  are  di¬ 
vided  into  two  large  lobes,  the  right  and  left:  the  left,  which  is  the 
fmaller,  is  divided  again  into  three  fmaller  ones. 

The  great  lobes,  when  inflated,  referable  each  of  them  a  horfe’s 
hoof  in  figure,  but,  together,  they  are  more  like  an  ox’s  inverted, 
convex  next  the  ribs,  concave  next  the  diaphragm,  and  irregularly 
depreffed  next  the  mediaftinum  and  heart.  See  Plate  80,  fig .  12. 
lift.  tt.  fig.  14. 

The  membrane  with  which  the  lungs  are  furrounded,  is  contigu- 
ous  with  the  pleura.  The  fubftance  of  the  lungs  is  fpongeous,  or 
veficulous,  and  they  fechn,  indeed,  intiraiy  compofed  of  a  number 
of  fmall  veficles  of  a  flefhy  texture,  and  of  a  variety  of  veffels. 

The  veffels  of  the  lungs  are,  the  bronchia,  the  bronchial  artery  and 
vein,  the  pulmonary  artery  and  vein,  the  nerves,  and  the  lymphatics. 
See,  for  further  information,  Bronchia,  &c. 

The  ufes  of  the  lungs  are,  1 .  To  perform  the  office  of  refpiration, 
by  which  the  blood  is  attenuated  in  the  plexus  of  the  arteries  called 
the  rttevafculofum.  2.  To  be  affiftant  to  the  voice  in  (peaking,  and  to 
the  fenfe  of  fmelling.  They  are  alfo  emundories  of  the  blood,  and 
are  of  many  other  important  fervices. 

When  the  lungs  are  difeafed,  their  motion  is  not  only  increafed  by 
the  refpiration  being  quickened,  but  they  fuffer,  for  the  moft  part, 
violent  concuflions  by  means  of  coughing.  This  circumftance  at-  1 
tending  no  other  vifeus,  renders  fuch  diforders  more  difficult  to  cure; 
for  all  authors  agree  in  this,  that  reft  is  abfolutely  neceffary  to  parts 
when  inflamed.  I  f  by  any  means  the  cough  could  be  prevented,  it  is 
moft  probable  that  difeafesof  the  lungs  would  be  nearly  in  the  fame 
flate,  and-  admit  of  a  cure  as  readily  as  any  other  internal  part, 
equally  inflamed.  The  increafed  frequency  of  refpiration  does  not 
appear  to  be  in  thefe  cafes  of  great  importance, becaufe  it  is  natural  and 
familiar,  as  it  takes  place  on,  any  exertion  or  quick  motion  of  the  body. 

Lungs  of  injetts.  In  the  fly  clafs  thfc  Jligmata  are  extremely 
numerous,  and  the  tracheae  which  they  terminate  are  branched  and 
divaricated  all  over  the  body  in  an  amazing  manner,  as  if  every  part 
and  particle  of  the  bodiesof  thefe  little  animals  had  occafion  for  it’s 
particular  air  veffels ;  befides  thele,  however,  flies  are  provided  with 
proper  lungs.  They  have  two,  and  thofe  fo  very  large,  that  they 
frequently  take  up  half,  and  fometimes  two-thirds  of  the  body  of 
the  animal.  T:,  <  r »;>*.-  •* 

Lung -zvort,  pulmonaria,  in  botany,  a  genus  of  the  pentandria  mo- 
nogynia  clafs.  The  leaves  of  the  common  fpotted  lung-wort,  vulgarly 
called  fage  of  fierujalem,  or  Jerufalem  cowflip,  have  been  efteemed  an 
excellent  medicine  in  many  diforders  of  the  lungs,  and  are  faid  to  d« 
great  fervice  in  {pitting  of  blood. 

LUNI  SOLAR,  fomething  compounded  of  the  revolution  of  the 
fun  and  moon. 

Lunisolar  year  is  a  period  of  years  made  by  multiplying  the 
cycle  of  the  moon,  which  is  nineteen,  by  that  of  the  fun,  which  is 
28  ;  the  produd  of  which  is  532;  in  which  fpacc  of  time  thofe  two 
luminaries  return  to  the  fame  points. 

LUPERCALIA,  a  feftival  of  the  ancient  Romans,  in  honour  of 
the  god  Pan,  obferved  on  the  15th  of  February;  and  fo  called  from 
luperci,  the  priefts  of  that  fabulous  deify.  At  this  feftival  the  luperci 
ran  naked  about  the  city,  ftriking  thofe  they  met,  with  thongs  cut 
out  of  the  fkins  of  goats:  the  women  foolifhly  imagined,  that  their 
receiving  the  facred  ftroke  helped  conception,  and  rendered  their 
delivery  more  eafy.  Cicero,  after  fpeaking  with  contempt  of  the 
luperci ,  in  his  fecond  Philippic,  ridicules  Antony  for  running  about 
as  a  lupercus.  Neverthelefs,  we  find  that  magiftrates  and  perfons  of 
noble  birth  were  not  affiamed  to  ad  fo  ridiculous  a  part  in  the  fight 
of  all  the  citizens. 

LUPINE,  lupinus ,  in  botany,  a  genus  of  plants,  the  corolla  of 
which  is  papilionaceous  ;  the  vexillum  is  cordated,  roundifh,  and 
emarginated ;  the  alas  are  oval,  and  almoft  of  the  fame  length  with 
the  vexillum:  the  carina  is  divided  into  two  fegments  at  the  bafe: 
th$  fruit  is  a  large,  oblong,  coriaceous,  compreffed,  acuminated 
pod,  containing  only  one  cell :  the  feeds  are  numerous,  roundifh, 
and  compreffed. 

LUPUS,  the  wolf,  in  aftronomy.  Confult  the  Syftem  of  Astro¬ 
nomy,  p.  253. 

Lupus  marinus,  the  fea- wolf,  in  ichthyology,  conftitutes  a diftind 
genus  of  malaoopterygious  fifties ;  with  a  compreffed  body,  and  liX 
or  more  officles  in  the  membrane  of  the  gills.  The  two  bones  that 
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form  the  under  jaw  are  united  before  by  a  loofe  cartilage,  ferving 
by  a  free  motion  to  the  purpofe  of  breaking,  grinding,  and  commi¬ 
nuting  it’s  food,  as  crabs,  lobfters,  prawns,  mufcles,  &c.  On  the 
back  there  is  only  one  fin,  which  extends  almoft  from  the  head  to 
the  tail.  It  is  a  very  Angular  fifh,  growing  to  four  or  five  fectlong, 
on  the  Yorklhire  coaft,  and  is  found  near  Shetland  about  feven  feet. 
See  Plate  6a,  fig.  22. 

LURCH.  To  lurch ,  in  fencing,  is  to  make  an  opening  in  order 
to  invite  your  adverfary  to  thruft  at  you,  when  you,  being  ready, 
may  find  a  favourable  report  at  him. 

LURCHER,  among  fportl'men,  a  kind  of  hunting-dog,  like  a 
mongrel  grey-hound,  with  pricked  ears,  a  (haggy  coat,  and  generally 
of  a  yellowilh-white  colour. 

LURE,  in  falconry,  a  device  of  leather,  in  the  form  of  a  bird, 
with  two  wings  ftuck  with  feathers,  and  baited  with  a  piece  of 
flerti ;  wherewith  to  reclame  or  call  back  a  hawk,  when  at  a  confi- 
derable  dirtance. 

LUSITANICA  rubra  bolus ,  an  impure  earth,  of  a  florid  red 
colour,  compaH  texture,  and  heavy  :  it  colours  the  hands,  and  is 
very  friable,  readily  dilTolves  in  water,  and  raifes  with  it  a  ftrong 
ebullition:  it  melts  readily  in  the  mouth,  has  a  ftrong  aftringent 
tarte,  is  gritty,  and  adheres  firmly  to  the  tongue.  It  is  efteemed  a 
very  valuable  aftringent,  and  an  effedtual  remedy  for  fluxes,  and  the 
like.  The  Spaniards  and  Portuguefe  alfo  deem  it  an  excellent  alexi- 
pharmic.  hey  alfo  make  of  it  a  fine  red,  fmooth,  and  polilhed 
earthen- ware. 

LUST,  in  the  fea-language.  When  a  (hip  heels  more  one  way 
than  another,  (he  is  faid  to  lujl. 

LUSTRATION,  expiation,  in  antiquity,  facrifices,  or  ceremo¬ 
nies,  by  which  the  Romans  purified  their  cities,  fields,  armies,  or 
people  defiled  by  any  crime,  or  impurity.  Some  of  the  lujlrations 
were  public,  others  private. 

There  were  three  fpecies,  or  manners  of  performing  lujiration; 
viz.  by  fire  and  fulphur  ;  by  water  ;  and  by  air :  which  laft  was 
done  by  fanning  and  agitating  the  air  round  the  thing  to  be  purified. 

All  perfons,  Haves  only  excepted,  (fays  Lomier,)  were  minifters  of 
fome  fort  of  lujiration.  When  any  one  died,  the  houfe  was  to  be 
fwept  after  a  particular  manner,  by  way  of  purification  :  the  prieft 
threw  water  on  new  married  people,  with  the  like  intention.  To 
purify  themfelves,  people  would  even  fometimes  tun  naked  through 
the  ftreets;  fuch  was  their  extravagance.  And,  as  if  fancy  was  not 
fertile  enough  in  inventing  modes  of  lujiration ,  they  even  ufed  in- 
chantments  toraife  the  dead,  in  order  to  get  inftrudlions  what  they 
muft  do  to  purge  themfelves  of  their  fins.  Add,  that  they  frequently 
raifed  the  opinion  of  the  fanclity  of  their  expiations  by  fidtitioiis 
miracles  and  unmeaning  pretences. 

Some  of  thefe  ceremonies  were  abolifhed  by  the  emperor  Conftan- 
tine,  and  his  fuccelfors  ;  the  reft  fubfifted  till  the  Gothic  kings  were 
matters  of  Rome,  under  whom  they  expired  ;  except  that  feveral  of 
them  were  adopted  by  the  popes,  and  brought  into  thechurch,  where 
they  make  a  figure  to  this  day  :  witnefsthe  numerous  confecrations, 
benedidlions,  exorcifms,  ablutions,  fprinklings,  prucefhons,  fealts, 
&c.  ftill  in  ufe  in  the  Romi(h church. 

LUSTRE,  the  glofs  or  brightnefs  appearing  on  any  thing,  par¬ 
ticularly  on  manutadtures  of  liik,  wool,  or  (tuft'.  It  is  likewile  ufed 
to  denote  the  compofition  or  manner  o(  giving  that  glofs. 

The  lujlre  of  lilks  is  given  them  by  wafhing  in  foap,  then  clear 
water,  and  dipping  them  in  alum-water  cold.  To  give  fluffs  a  beau¬ 
tiful  lujlre ,  for  every  eight  pounds  of  fluff  allow  a  quarter  of  a  pound 
of  linleed  ;  boil  it  half  an  hour,  and  then  (train  it  through  a  cloth, 
and  let  it  ftand  till  it  is  turned  almoft  to  a  jelly  :  afterwards  put  an 
ounce  and  a  half  of  gum  to  dilfolve  twenty-four  hours  ;  then  mix  the 
liquor,  and  put  the  cloth  into  this  mixture  ;  take  it  out,  dry  it  in 
the  (hade,  and  prefs  it.  If  once  doing  is  not  fufticient,  repeat  the 
operation.  Curriers  give  a  lujlre  to  black  leather  firft  with  juice  of 
barberries,  then  with  gum-arabic,  ale,  vinegar,  and  Flanders  glue, 
boiled  together.  For  coloured  leather,  they  u(e  the  white  of  an  egg 
beaten  in  water.  Moroccocs  have  their  lujlre  from  juice  ofbarber- 
ries  and  lemon  or  orange.  For  hats,  the  lujlre  is  frequently  given 
with  common  water,  fometimes  a  little  black  dye  is  added :  the 
fame  lujlre  ferves  for  furs,  except  that  for  very  black  furs  they  fome¬ 
times  prepare  a  lujlre  of  galls,  copperas,  Roman  alum,  ox’smarrow, 
and  other  ingredients. 

Lustre,  a  branched  candleftick,  made  of  glafs. 

LUTE,  or  Luting,  among  chcmifts,  a  mixed,  tenacious,  duc¬ 
tile  fubftance,  which  grows  (olid  with  drying ;  and  when  applied  to 
the  junctures  of  velfels  for  diftillation,  flops  them  up. 

When  the  fubjedt  is  merely  aqueous,  linfeed  meal,  ground  fine, 
and  well  worked  up  into  a  ftiff  paftewith  the  white  of  an  egg,  makes 
a  proper  luting  ;  it  grows  hard  with  heat,  and  if  it  happens  to  crack, 
it  is  repaired  by  a  frelh  application. 

In  the  diftillation  of  all  fermented  inflammable  fpirits  and  vola¬ 
tile  alcaline  falts,  a  pafte  made  of  the  fame  meal,  well  worked  up 
with  cold  water,  anfwers  very  well. 

In  the  diftillation  of  mild  acids,  or  acetous  liquors,  a  bladder 
iteeped  in  water,  till  it  grQws  (lirnv,  makes  an  excellent  luting. 

Lute,  a  mulical  inftrument  of  the  firing  kind. 

The  lute  confifls  of  the  table  ;  the  body  or  belly,  which  has  nine 
or  ten  fides  ;  the  neck,  which  has  nine  or  ten  flops  marked  with 
firings  ;  and  the  head  orcrofs,  wherein  are  ferews  for  railing  or  low¬ 
ering  the  firings.  In  the  middle  of  the  table  is  a  rofe  for  the  pafl'age 
of  the  found.  There  is  alfo  a  bridge  to  which  the  firings  are  faf- 
tened,  and  a  piece  of  ivory  between  the  head  and  the  neck,  to  which 
the  other  extremities  of  the  firings  are  fitted.  The  firings  are  ftruck 
with  the  right  hand,  and  with  the  left  the  flops  are  prelfed. 

The  lutes  of  Bologna  are  efteemed  the  beft  ;  on  account  of  the 
wood,  which  is  faid  to  have  an  uncommon  difpofition  for  producing 
afweet  found.  The  theorbo  is  an  improvement  on  the  common  lute . 


Lute,  temperament  of  the,  denotes  the  alteration  requifite  to  be 
made  in  the  intervals,  both  with  regard  to  concords,  and  difeords 
in  order  to  render  them  more  juft  on  that  inftrument. 

LU  FHERANISM,  the  fentiments  of  Dr.  Martin  Luther  and 
his  followers,  with  regard  to  religion. 

Lutheran Jm  had  it’s  rife  in  the  16th  century  :  it’s  author  was  born 
at  Eifleben,  in  Thuringia,  in  1483:  After  his  ftudies,  he  entered 
himfelf  among  the  AuguftineS  ;  and.  in  1512,  took  the  cap  of  4  doc¬ 
tor  in  theology,  in  the  univerfity  of  Wittemberg. 

In  1516,  he  attacked  the  fchool-divinity  in  feveral  thefes.  In 
1517,  Leo  X.  having  ordered  indulgences  to  be  difpenfed  to  thofe 
wholhould  contribute  towards  the  building  of  St.  Peter’s  church  at 
Rome,  he  gave  a  commiffion  thereof  to  the  Dominicans.  The  Au- 
guftines  thinking  they  had  a  title  to  it  before  any  body  elfe,  John 
Staupitz,  their  commiffary-general,  appointed  Luther  to  preach 
againft  thofe  difpenfers  of  indulgences. 

Luther  acquitted  himfelf,  in  a  manner,  that  perhaps  the  commif- 
fary  had  not  imagined  :  from  the  preachers  of  indulgences,  he  pro¬ 
ceeded  tc>  indulgences  themfelves,  and  inveighed  very  warmly,  both 
againft  the  one  and  the  other.  In  ninety-five  propofitions  main¬ 
tained  publicly  at  Wittemberg,  on  the  30th  of  September]  1517, 
he  cenfured  the  extravagant  extortion  of  thefe  queftors,  and ’plainly 
pointed  out  the  Roman  pontiff"  as  a  partaker  of  their  guilt ;  fince  he 
fuffered  the  people  to  be  feduced  by  fuch  delufions  from  placing 
their  principal  confidence  in  Chriff,  the  only  proper  obied  of  their 
trufl.  See  HURD’s  Hiftory  of  all  Religions. 

At  length,  in  1520,  Leo  X.  iffued  out  a  bull  againft  Luther,  by 
which  he  was  folemnly  condemned,  and  excommunicated.  But 
neither  the  pope’s  thunder,  nor  the  condemnation  of  feveral  univer- 
fities,  could  make  any  impreflion  of  terror  upon  him  ';  bur  he  conti¬ 
nued  preaching,  writing  and  difputing,  not  againft  indulgences  only 
but  feveral  other  corruptions  which  then  prevailed  in  the  church. 

Soon  after  this  a  fecond  bull  was  iffued  againft  him  on  the  6th  of 
January,  1521,  by  which  he  was  expelled  from  the  communion  of 
the  church,  for  having  infulted  the  majefty;  and  difowned  thefupre- 
macy  of  the  Roman  pontiff.  Thefe  violent  meafures  led  this  bold 
reformer  to  fet  on  foot  the  projedf  of  founding  a  church,  upon  prin¬ 
ciples  intirely  oppofite  to  thofe  of  Rome,  and  to  eftabliftiin  it  afyf- 
tem  of  dodlrine  and  ecclefiaftical  difeipline,  agreeable  to  the  fpirit 
and  precepts  of  the  gofpel  of  truth :  in  this  noble  undertaking  he 
was  encouraged  by  many  learned  arid  pious  men  in  various  parts  of 
Europe. 

In  1521,  Charles  V.  fummoned  Luther  to  appear  before  the  diet 
at  Worms,  where  he  behaved  with  great  decency  and  equal  firm- 
nefs  ;  he  acknowleged  an  exCefs  of  vehemence  anu  acrimony  in  his 
controverfial  writings  ;  but  refufed  to  retradl  his  opinions,  unlefs 
he  were  convinced  of  their  falfehood,  or  to  confent  to  their  being 
tried  by  any  other  rule  than  the  Word  of  God.  However,  after  his 
departure,  when  it  was  found  that  neithei  intreaties  nor  threats 
could  be  of  any  avail,  he  was  condemned  by  the  unanimous  fuffrages 
both  of  the  emperor  and  the  princes,  and  declared  an  enemy  to  the 
whole  Roman  empire.  Frederic,  the  eledlor  of  Saxony,  contrived 
to  preferve  him  from  the  violence  of  hris  enemies,  by  feizing  him  on 
his  return,  and  carrying  him  to  the  cattle  of  Weftburgh,  as  a  place 
of  fafety  :  in  this  retrear,  which  he  called  his  .Patmos,  Luther  was 
concealed  for  the  fpace  of  ten  months,  where  he  employed  himfelf 
in  preparing  feveral  ufeful  compolitions. 

Whilft  Luther  was  >n  confinement,  he  had  begun  to  tranflatethe 
Bible  .into  the  German  tongue  ;  and  in  1524,  by  his  own  diligent 
•application,  and  the  uflifiance  of  Melandthon  and  feveral  others  of 
his  difciples,  he  finifhed  part  of  the  New  Teftament ,  and  the  pub¬ 
lication  of  it  proved  more  fatal  to  the  church  of  Rome  than  that  of 
all  his  own  works. 

The  charadler  of  this  man,  the  ftrength  of  his  arguments,  but 
above  all  the  goodnefs  of  his  caufe,and  the  weaknefs  of  that  of  his 
ad  verfaries,(ooR  procured  him  a  number  of  followers.  And  thus  it 
was  that  Lutheran  jm  was  formed  ;  the  adherents  whereto  were  cal¬ 
led  Lutherans,  rom  Lutherus,  a  name  which  has  a  Greek  turn,  and 
which  he  att'umed  in  lieu  of  his  family  name,  Loiter,  or  Lauiher;  it 
being  the  cultom  of  thofe  days,  for  men  of  learning  to  give  them¬ 
felves  Greek  names  :  witnefs  Erafmus,  Melandlhon,  Bucer,  &c. 

Luther,  in  1523,  quitted  the  habit  of  a  religious,  and  in  .1524, 
married  ;  he  reduced  the  number  of  facraments  to  two,  viz.  bap- 
tifm  and  the  eucharift  ;  but  he  believed  the  impanation  or  confub- 
ftantiation,  that  is,  that  the  matter  of  bread  and  wine  remains  with 
the  body  and  blood  of  Chrift  ;  and  herein  is  the  main  difference  be¬ 
twixt  the  Lutheran  and  Englifti  church.  Luther  maintained  the 
mafs  to  be  nofacrifice  ;  exploded  the  adoration  of  the  hoft,  auricu¬ 
lar  confeflion,  meritorious  works,  indulgences,  purgatory,  the  wor- 
(hipof  images,  &c.  which  had  been  intrpduced  into  the  Romifti 
church.  He  alfo  oppofed  the  dodfrinc  of  free  will ;  maintained 
predeftination,  effedlual  calling,  God’s  everlafting  love,  and  the 
final  perfeverarice  of  the  faints;  that  we  are  Only  juftified  by  the 
imputation  of  the  merits  and  fatisfa£iion  of  Chrift.  He  alfo  op- 
poled  the  fallings  in  the  Romifti  church,  monaftical  vows,  the  ce¬ 
libacy  of  the  clergy,  &:c. 

It  has  been  faid  of  Luther,  that  it  W'asa  great  miracle  apoorfrier 
(hould  be  able  to  (land  againft  the  pope;  it  was  greater  that  he 
(hould  prevail ;  and  the  greateft  of  all,  that  he  (hould  die  in  peace, 
as  well  as  Erafmus,  when  furrounded  by  fo  many  enemies. 

Luther  ufed  to  fay,  that  three  things  iffede  a  divine ;  meditation, 
prayer,  and  temptation.  And  that  three  things  were  to  be  done  by 
a  minifter;  to  read  the  bible  diligently,  to  pray  earnertly,  and  al¬ 
ways  to  be  a  learner. 

The  dodtrineof  this  eminent  divine,  and  great  reformer,  extended 
itfelf  through  all  Germany,  Denmark,  Sweden,  England, and  other 
countries,  under  (omc  different  modifications.  “  Wc  willconcJodc 
hischaradfer,  ”  fays  a  learned  divine,  “  with  thefe  verfesrwhicb  be¬ 
long 
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long  to  him  much  better  than  to  pollux,  Hercules,  Auguftus,  and 
others  tt>  whom  Horace  applied  them  :  ” 

jullum  Sctcnacem  propofiti  virum 
Non  civium  ardor  prava  jubentium, 

Non  vultus  inffantis  tyranni, 

Mentc  quatit  folida,  neque  Aufter 
Dux  inquicti  turbidus  Hadrias, 

'  Nec  fulminantis  magna  Jovis  manus : 

Si  fradlus  illabatur  orbis, 

Impavidum  ferient  ruinse. 

LUTHERN,  in  architecture,  a  kind  of  w  indow  over  the  cornice, 
in  the  roof  of  abuilding,  (landing  perpendicularly  over  the  naked  of 
the  wall,  andferving  to  illuminate  the  upper  (lory. 

LUTUM,  in  botany,  dyer’s  weed.  It  is  ufed  at  this  time  to  dye 
yellow,  and  was  fo  by  the  ancient  Greeks,  who  exprefsly  mention 
the  dyeing  woollen  cloth  with  it.  The  Roman  courtezans  had -alfo 
a  wav  of  dveing  their  hair  yellow  with  it. 

LUXATION,  luxatio,  in  furgerv,  the  recefs  or  removal  of  the 
moveable  extremity  of  a  bone  from  the  hollow  or  focket  in  which 
it  is  naturally  moved,  accompanied  with  a  hindrance  of  motion. 
This  removal  is  either  total  or  partial ;  the  former  is  a  luxation,  and 
the  latter  a  diftortion. 

The  method  of  healing  luxations  is  very  near  the  fame  with  that 
of  fradlures.  Two  things  are  neccffary  ;  firft,  a  reduction  of  the 
luxated  parts ;  and,  fecondly,  a  retention  of  them  in  their  natural 
fituation.  We  are  alfo,  during  the  courfe  of  the  cure,  by  proper  re¬ 
medies,  and  a  due  regimen,  to  mitigate  the  mod  troublefome  fymp- 
toms,  and  to  prevent  future  ones.  The  retaining  diflocated  bones, 
in  their  proper  fituation,  maybe  compaffed  with  lefs  difficulty  than 
fractured  bones ;  for  luxations  in  the  upper  extremities  feldom  re¬ 
quire  any  ftrict  bandage,  or  long  reft.  But,  when  this  happens  in 
the  lower  extremities,  the  patient  fhould  reft  fome  days  in  his  bed, 
and  not  move  the  limb,  till  the  joint  hasrecovered  it’sufual  ftrength. 

In  a  luxation  of  long  (landing,  likewife  a  bandage  and  reft  are  alto¬ 
gether  neceflary,  till  the  former  vigour  of  the  ligaments  is  reftored ; 
though  here;  without  a  gentle  motion,  there  will  be  dangerof a  (liff- 
nefs.  In  the  mean  time  it  will  be  proper  to  bathe  the  bandages 
plentifully  with  fome  warm  ftrengthening  fpirit.  The  bandages 
fhould  be  neither  too  tight,  nor  too  lax.  The  application  of  plaif- 
ters,  mean  time,  is  rather  pernicious  than  ferviceable. 

The  treatment  of  thefymptoms  attending  diftocations,  as  inflam¬ 
mations,  tumors,  pains,  convulfions,  and  haemorrhages,  is  the  fame 
as  that  in  fractures  and  wounds ;  but  after  reduction  theygenerally 
difappear  infenfibly.  When  the  ligaments  are  very  much  debili¬ 
tated,  it  is  extremely  ferviceable,  after  having  rubbed  the  part  well 
with  warm  linen,  to  foment  it  with  burnt  rectified  fpirit  of  wine, 
and  after  that  a  quantity  of  fome  ftrengthening  fpirit,  as  directed  in 
Fractures,  applying  a  proper  bandage. 

If  a  luxation  is  attended  with  a  wound,  the  eighteen-headed  ban¬ 
dage  is  proper.  An  abfeefs  fhould  be  opened,  as  foon  as  it  is  ripe ; 
•for  otherwife  the  pus  will  corrode  the  articulation  or  bone,  and  pro¬ 
duce  a  dangerous  fillula,  which  can  be  remedied  only  by  amputation. 
When  the  adjacent  ligaments,  tendons,  and  (kin  are  broken  and  de- 
ftroved,  the  cafe  is  then,  according  to  Hippocrates,  abfolutely  incu¬ 
rable;  anrl  they  will  be  fo  far  from  uniting  firmly,  that  an  attempt 
to  reduce  them  will  excite  convulfions  and  a  gangrene:  for  the  pre- 
fervation  of  life,  therefore,  the  limb  fhould  be  immediately  ampu¬ 
tated. 

LUXURY,  implies  a  difpofition  of  mind  addicted  to  pleafure, 
riot,  and  fuperfluities  ;  alfo,  voluptuoufnefs,  lull,  or  lewdnefs;  lux¬ 
uriance,  excefs  of  growth,  or  plenteoufnefs. 

LYCANTHROPY,  in  phyfic,  a  fpecies  of  madnefs  or  melan¬ 
choly,  in  which  the  patients  wander  about  in  the  night  time,  and  in 
everything  imitate  wolves.  Some  bite  and  fnarl  like  dogs,  and 
hence  it  has  been  called  cynanthropy.  In  the  time  of  the  fit  the  pa¬ 
tient  (hould  be  treated  with  phlebotomy,  the  blood  being  fuffered  to 
run  till  he  faint.  Meats  of  good  juice,  with  baths  of  fweet  water, 
are  to  be  preferibed.  Whey  is  to  be  drank  for  three  days  together, 
and  a  purge  of  hiera  or  colocynthis  twice  or  thrice  adminiftered! 
After  purging,  thcriaca  is  to  be  exhibited,  together  with  other 
things  proper  for  the  cure  of  melancholv. 

L  Y  CEU  Mp  Avxnov,  the  name  of  a  celebrated  fchool,  or  academy, 
at  Athens,  where  Ariftotle  explained  his  philofophy.  It  confided 
of  porticoes  and  trees  planted  in  the  quincunx  form,  where  the  phi- 
lofophers  difputed  walking. 

LYCIUM,  Avignon  thorn,  in  botany,  a  genus  of  the pentaudria 
monogynia  clafs,  the  corolla  of  which  is  a  (ingle,  funnel-like  peta|, 
with  a  cylindraceous  tube,  and  the  limb  divided  into  fivefegments ; 
the  fruit  is  a  roundilh  bilocular  berry,  containing  a  great  many  kicL 
ney-(haped  feeds.  T  he  dyers  in  France  and  Holland  ufe  it  for  a 
yellow  ;  and  the  Dutch  boil  it  in  alum-water,  and  mixing  it  in 
whiting,  form  jt  into  divided  dicks,  which  they  fell  to  the  painters 
in  water-colours,  under  the  name  of  Jill  de  grain. 

LYCOPODlOl DES,  a  genus  ot  modes  which  produces  it’s 
feeds  in  fpikes,  in  the  manner  of  the  lycopodium,  or  wolf’s  claw 
mofs,  but  that  in  two  ways  ;  for  fome  m  the  capfules  inclofe  a  pow- 
der,  which  feems  only  a  farina;  others  feem  to  contain  true  feeds* 
thefe  always  (land  to  the  number  of  three  in  eachcapfule.  ltdiffers 
from  the  lycopodium  alfo  in  it’s  general  appearance  and  manner  of 
growth,  the  leaves  being  all  placed  in  the  fame  plane,  and  expanded 
in  the  manner  of  fins,  with  an  intermediate  ferics  of  fmall  leaves, 
•which  cover  tne  upper  fide  of  the  middle  rib,  or  ftalk.  Ofthefe 
modes  there  are  two  orders  ;  the  firft  comprehends  fuch  as  are  creep, 
ing,  or  procumbent. 

i  he  fecond  order  of  the  lycopodioides  comprehends  thofe  which  are 
erect,  or  have  fomeere6l,andfpme  procumbent  or  creeping  branches 
with  ercdl •  (hoots  fifing  from  them.  See  Plate  50. 
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LYCOPODIUM,  in  botany,  is  a  fertile  kind  of  mo(s,  deftitute 
of  pedicles  and  capitella.  It  differs  from  thefelago  in  that  it’s  cap¬ 
fules  grow  not  fcattered  in  the  finufes  of  the  leaves,  butarecolle&ed 
into  a  club  ;  for  each  fcale  covers  a  kidney-Ihaped  and  bivalve  cap- 
fule,  which  lofes  no  part  of  itfelf  when  ripe.  It  grows  on  heaths 
and  hilly  places,  and  flowers  in  July  and  Auguft.  It  is  reckoned 
cooling  and  aftringent. 

The  firft  order  of  lycopodia  confifts  of  thofe  which  have  their  fpikes 
fupported  on  pedicles.  The  fecond  feries  of  the  lycopodia  compre¬ 
hends  thofe  whofe  fpikes  confift  of  leaves,  the.  fame  with  thofe  of 
the  other  part  of  the  plant. 

The  fecond  order  of  the  lycopodia  comprehends  thofe  which  have 
fpikes  not  placed  on  pedicles.  See  Plate  49. 

LYING  under  thefea,  among  feamen,  is  when,  in  a  ftorm,  the 
(hip  is  a-hull,  and  the  helm  fo  faftened  a-lee,  that  the  fea  breaks 
upon  her  bow,  or  broadfide. 

Lying  along,  denotes  the  (late  of  a  (hip,  whenprelTcd  down  fide, 
ways.by  a  weight  of  fail  in  a  frefih  wind  that  erodes  the  (hirfs  courfe 
either  directly  or  obliquely. 

Lying-/s,  or  Lyinc-i^,  denotes  the  fituation  of  a  (hip  when  (he 
is  retarded  in  her  courfe,  by  arranging  the  fails  in  fuch  a  manner  as 
to  counteract  each  other  with  nearly  an  equal  effort,  and  to  render 
the  (hip  almoft  immoveable,  with  refpeCt  to  her  progreflive  motion 
or  head?  way.  t  c 

LYMPH,  Jympha,  a  fine  fluid,  feparated  in  the  body  from  the 
mafs  of  blood,  and  contained  in  peculiar  veffels. 

Dr.  Keil  fays,  that  the  lymph,  beingchemically  examined,  will  be 
found  to  contain  a  great  deal  of  volatile,  but  not  fixed  fait,  fome 
P*“e8m>  f°me  fulphur,  and  a  little  earth.  The  ufe  of  the  lymph,  he 
obferves,  may  be  gathered  from  the  ccnfideration  of  the  parts  into 
which  it  discharges  itfelf:  that  which  comes  from  the  head,  neck, 
and  arms,  is  thrown  into  the  jugular  and  fubclavian  veins;  all  the 
lymphatics  which  the  parts  in  the  cavity  of  the  thorax  fend  our, 
empty  themfelves into  thethoracic  dud;  and  the  lymph  from  all  the 
reft  qf  the  body,  flows  to  the  receptacle  of  the  chyle  ;  fo  that  there 
can  be  no  doubt  but  it’s  chief  ufe  is  to  dilute  and  perfeCt  the  chyle 
before  it  mixes  with  the  blood.-  Now  the  whole  lymph  which  Is  fe- 
paratedfrom  the  blood,  being  requifite  for  this  ufe,  it  is  plain  there 
n°  &^an^s  *n  abdomen  appropriated  for  the  feparation 
of  the  whole  lymph,  but  what  mud  have  had  a  very  great  (hare  of  the 
blood  which  paff'es  through  the  aorta,  in  order  to  feparate  fo  great  a 
quantity  of  lymph  ;  but  the  liver  and  kidneys  requiring  alfo  a  great 
quantity  of  blood,  and  which  could  not  be  avoided,  nature  chofe  to 
feparate  the  lymph  from  the  blood  which  goes  to  all  the  parts  of  the 

if*^u  rat^er  *ban  appoint  particular  glands  for  it  in  the  abdomen, 
which  would  have  been  more  at  hand,  but  would  have  robbed  the 
other  parts  of  a  large  quantity  of  blood,  and  occafioned  a  very  une¬ 
qual  diftribution  of  it. 

Below  the  parotides,  toward  the  maftoide  apophyfis,  is  fixed  a 
lmall  round  gland,  of  an  evenfurface;  and  it  is  the  uppermoft  of  a 
great  number  of  glands  of  the  fame  kind,  which  lie  partly  below  the 
interftice  between  the  parotide  and  maxillary  glands,  and  at  different 
diltances  along  the  internal  jugular  vein,  all  the  way  to  the  lower 
part  of  the  neck.  Among  thefe  there  is  a  great  number  of  tranfpa- 
rent  veffels,  with  an  appearance  of  numerous  valves,  that  contain 
lymph.  I  he  veffels  are  called  lymphatic  veffels,  and  the  glands  lym¬ 
phatic  glands.  Some  of  thefe  glands  are  Oblong,  thick,  flat,  and 
lmall.  The  lymphatic  veffels  go  out  alternately  by  one  extremity 
from  one  gland,  and  enter  by  the  other  extremity  fome  other  gland 
near  the  former,  the  extremities  in  going  out  and  entering  being  very 
much  ramified.  The  trunk  is  commonly  (ingle,  and  the  valves  are 
fo  difpofed  that  the  fluid  can  only  run  toward  the  thorax,  but  cannot 
r,eturn  to  the  head. 

T  he  lymph  that  comes  from  the  head,  heck,  and  arms,  is  thrown 
into  the  jugular  and  fubclavian  veins.  ^ 

LYMPHATIC  vejfels.  There  are  three  forts  of  veffels  which 
go  by  the  name  of  lymphatics,  whereas  formerly  that  word  was  ufed 
tip  figniiy  the  tranfparenr  veffels  which  accompany  the  lymphatic 
glands.  The  original  fources  of  thefe  veffels,  Window  obferves, 
are  very  difficult  to  be  found  out,  and  even  theirdiftribution  through 
the  body  has  not  been  fufficiently  traced,  to  enable  us  to  deferibe 
them  particularly.  As  to  their  termination,  we  are  fure,  that,  for 
the  m«ft  part,  they  end  in  the  thoracic  duft.  Befides  thefe  veffels 
which  accompany  the  glands,  there  are  others,  of  the  fame  ftructure, 
found  on  the  feveral  vjfcera,  where  no  lymphatic  glands  have  yet 
been  difeoyered.  We  meet  with  them  in  very  great  numbers  in  the 
external  membrane  of  the  liver,  and  in  the  duplicatureof  the  fupe- 
rior  membranous  ligament,  of  this  organ.  Several  difeoveries  about 
thefe  veffels  have  been  made  in  brutes. 

7  he.  third  fort  of  veffels  termed  lymphatic  vej) 'els,  are  the  fmall  ar¬ 
teries  and  veins  which  in  the  natural  (late  tranfmit  only  the  ferous 
part  of  the  blood.  Thefe  veffels  differ  from  thofe  of  the  firft,  irrthc 
fmallncfs  of  their, diameter,  and  in  their ftrutture  and  firuation.  All 
thefe  little  arteries  and  veins  are  uniforhr,  extremely  narrow  ;  and 
though  their  iides  are  not  thinner  than  thofe  of  the  valvular  lympha¬ 
tics,  yet  their  diameters  are  generally  lefs.  The  other  lymphatics  are 
full  of  valves,  and  very  thin,  but  they  are  not  harrow  in  proportion. 
The  arterial  and  venous  lymphatics  are  found  on  the  parts  which  are 
natiirally  white,  as  on  the  (kin,  and  the  white  of  the  eye ;  and  their 
origin  is  eaiily  difcoverable ;  but  the  valvular  lymphatics  are  confined 
to  the  internal  parts  of  the  body,  and  are  found  on  the  parts  of  all 
colours;  but  we  cannot  eafily  trace  them  to  their  original  (late. 

Mr.  Hewfon’s  doctrine  on  this  fubject  is,  that  the  lymphatic  fyf- 
tem  and  it’s  appendages,  in  which  he  includes  the  lymphatic  veffels, 
the  lymphatic  glands,  the  thymus,  and  the  spleen,  are  the  ela- 
boratory  which  nature  ufes,  or  theorgans  which  (he  employs  in  fa¬ 
bricating  the  particles  of  the  blood,  which  he  deferibes  as  round, 
flat,  red  veficles  containing  fmall  and  fol id  particles  in  their  centers. 

*  He 
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He  (hews,  that  the  lymphatic  glands  fecrete  a  fluid,  in  which  may  be 
feen,  by  means  of  the  microfcope,  numberlefs  (mall  folid  particles, 
exaclly  refembling,  in  fize  and  (hape,  the  central  particles  contained 
in  the  middle  of  the  vehicles.  He  obferves  farther,  that,  after  a  lym¬ 
phatic  veiTel  has  emerged  from  a  lymphatic  gland,  central  particles  are 
found  to  have  acquired  their  veflcular  portions,  and  that  they  are  now 
become  real  particles  of  red  blood  completely  formed.  He  conjec¬ 
tures,  that*  this  newly  acquired  veficle  may  either  be  a  fecretion  from 
the  internal  coat  of  the  lymphatic  veifel ;  or,  that  this  vefiel  has  a  plaflic 
power  over  its  contained' fluid,  fo  as  not  only  to  form  a  vehicle  round 
the  central  particle,  but  alfo  to  give  it’s  red  colour  ;  for,  till  the  red 
velicle  is  formed,  the  central  particle  is  evidently  white. 

Amongft  diforders  of  the  lymphatics,  Mr.  White  feems  very  pro¬ 
perly  to  place  that  called  by  Puzos,  depot  laiteux )ur  la  euifi'e;  by  Sau- 
vages,  ifehias  a  fpargonoji ;  and  by  others  variouily  according  to  their 
apprehenlion  of  its  nature  and  caufe.  Mod  writers  have  attributed 
this  complaint  to  a  depofition  of  milk  ;  but  Mr.  White  treats  of  it  as 
an  aftehlion  of  the  lymphatics  in  the  part  difeafed.  Some  have  named 
it  oedema  ladleum. 

The  fymptoms  of  this  diforder  Mr.  White  hath  with  great  accu¬ 
racy  laid  down  as  follows.  In  about  twelve  or  fifteen  days  after 
delivery,  the  patient  is  feized  with  great  pain  in  the  groin  of  one  fide  ; 
accompanied  with  a  confiderable  degree  of  fever,  which  is  feldom 
preceded  by  a  (hivering  fit  and  cold  rigor.  This  part  foon  becomes 
affedled  with  fwelling  and  tenfion,  which  extend  to  the  labium  pu- 
deudi  of  the  fame  fide  only,  and  down  the  infide  of  the  thigh,  to  the 
ham,  the  leg,  the  foot,  and  the  whole  limb ;  and  the  progrefs  of 
the  fwelling  is  fo  quick,  that  in  a  day  or  two,  the  limb  becomes 
twice  the  fize  of  the  other,  and  is  moved  with  great  difficulty ;  it  is 
hot  and  exquifitely  tender,  but  not  attended  with  external  inflamma¬ 
tion.  The  pain  in  the  groin  is  generally  preceded  by  a  pain  in  the 
fmall  of  the  back,  and  fometimes  by  a  pain  at  the  bottom  of  the  bel¬ 
ly,  ^n  the  fame  fide;  the  parts  which  fuffer  the  moll  pain  are  the 
groin,  the  ham,  and  the  back  part  of  the  leg  about  it’s  middle.  The 
pain  indeed  extends  over  the  whole  limb,  owing  to  the  fudden  dif- 
tenfion  ;  but  in  a  day  or  two  it  becomes  lefs  confiderable.  The 
fwelling  is  general  and  equal  all  over  the  whole  limb  ;  in  every  flage 
of  the  diforder,  it  is  much  harder  and  firmer  than  anafarca  ;  not  To 
cold  in  any  (fate  of  the  difeafe,  nor  fo  much  diminilhed  by  an  hori¬ 
zontal  polition ;  neither  does  it  pit  when  preiled  upon  by  the  finger, 
nor  any  water  iifue  from  it,  on  it’s  being  pun&ured  with  a  lancet. 
It  is  very  fmooth,  fhining,  and  pale,  and  even  and  equal  to  the  touch 
in  every  part,  except  where  the  conglobate  glands  are  fituated,  which 
in  Come  cafes  are  knotty  and  hard,  as  in  the  groin,  tfie  ham,  and 
about  the  middle  of  the  leg,  at  it’s  back  part. 

“  This  diforder  generally  comes  on  about  the  fecond  or  third  week 
after  delivery,  but  in  one  inftance  I  knew  it  to  occur  fo  early  as  twen¬ 
ty-four  hours  after,  and  another  fo  late  as  five  weeks,  but  neither  of 
thefe  are  ufual.  The  firft  parts  that  begin  to  mend,  both  as  to  pain 
and  fwelling,  are  the  groin,  and  labium  pudendi ;  the  thigh  next,  and 
laftly,  the  leg.  The  fever  in  fome  patients  fubfides  in  two  or  three 
weeks,  in  others  in  continues  fix  or  eight  weeks,  attended  with  a 
quick  pulfe  and  he&ic  fymptoms.  It  fometimes  attacks  both  the  ex¬ 
tremities  ;  but  this  rarely  happens.  After  the  diforder  has  fubfifted 
a  week  or  two,  it  is  not  uncommon  for  the  found  leg  to  fwell  towards 
evening,  and  become  oedomatous  but  then  the  groin  and  thigh  are 
not  affedted  on  that  fide,  and  the  leg  is  much  fofter  to  the  touch  than 
the  other,  and  pits  when  prefled  upon  by  the  finger. 

“  This  diforder  attacks  women  who  are  in  full  (Irength,  and  thofe 
who  are  reduced  by  flooding  ;  thofe  who  have  a  moderate  di (charge 
of  the  lochia,  and  thofe  who  have  a  fmall  or  a  large  quantity  ;  thofe 
who  give  fuck,  and  thofe  who  do  not ;  whether  their  bread  be  drawn, 
or  not;  and  whether  they  have  much  or  but  little  milk.  It  attacks 
women  who  were  delivered  on-the  knee,  and  others  who  were  delivered 
on  the  fide;  but  of  thbfe  who  were  delivered  on  the  fide,  it  appears 
that  the  greater  number  were  affected  on  that  fide,  on  which  they  lay 
at  the  time  of  delivery.  It  attacks  women  of  all  ranks,  and  of  dif¬ 
ferent  habits,  both  the  rich  and  the  poor  ;  the  mod  healthful,  as  well 
as  thofe  who  have  laboured  under  chronic  difeafes ;  the  ftrong  and  the 
weak;  the  lean  and  the  corpulent ;  the  fedentary,  and  the  adlive ;  the 
young  and  the  middle  aged ;  after  their  firft,  or  any  other  labour ; 
and  whether  the  labour  be  natural  or  preternatural  ;  but  I  have  not 
known  it  happen  after  a  mifearriage,  nor  to  a  woman  more  than  once, 
though  (he  has  afterwards  had  more  children.  It  happens  at  all  fea- 
fons  of  the  year  indiferiminately ;  and  in  the  country,  as  well  as  in 
large  towns.  It  neither  attacks  either  of  the  arms,  or  other  parts  of 
the  body.  I  have  never  known  it  to  fuppurate,  or  prove  fatal,  or 
any  material  inconvenience  to  arife  from  it  after  a  few  months  were 
elapfed,  except  a  little  fwelling  of  the  leg,  after  fatigue,  particularly 
Walking.” 

LYNCHET,  among  farmers,  a  line  of  green  fward,  ferving  as 
a  boundary  to  feparate  ploughed  land,  in  common  fields. 

LYNX,  in  zoology,  the  name  of  a  very  fierce  bead  of  prey,  called 
in  Englifh  the  ounce ,  and  by  many  Latin  authors  the  lupus  cervarius, 
,or  deer-wolf,  from  it’s  loving  to  feed  on  deer.  This  animal,  in  the 
Linnaean  fyftem,  is  a  fpecies  of felis,  or  cat,  with  a  fhort  tail,  black 
at  the  end,  and  ears  tufted  with  black  long  hairs.  See  Plate  72,  fig.  30. 

This  creature  has  a  truncated  tail,  a  brown  body  fpotted  with 
black ;  the  head  is  large,  but  not  very  long  ;  the  forehead  is  flat ; 
the  eyes  are  very  large,  piercing,  and  fierce  ;  the  ears  are  very  laige 
and  open,  but  they  terminate  in  a  point  at  the  top,  and  are  there  or¬ 
namented  with  a  pencil  of  fine  black  hairs :  the  mouth  is  furnifhed 
with  very  terrible  teeth,  and  there  are  whifleers  about  it,  as  alfo  over 
the  eyes ;  the  neck  is  long  and  thick,  the  bread  large  and  broad, 
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the  legs  ftrong,  the  claws  terrible,  the  tail  (hort  and  abrupt ;  and 
the  whole  animal  large  and  robuft,  fomewhat  lefs  than  the  lion,  very 
fierce,  and  remarkable  for  the  qnicknefs  of  it’s  fight. 

I  here  are  feveral  varieties  differing  in  fize  and  colour.  Pennant 
mentions  a  diftimft  fpecies,  under  the  name  of  the  buy  lynx ,  inhabiting 
the  inner  parts  of  the  province  of  New  York  ;  and  the  Perfian  lynx, 
called  JigahguJh,  which  is  alfo  an  animal  of  the  felis ,  or  cat-kind,  and 
no  way  differing  lrom  the  lynx,  but  in  that  it  has  no  fpots  ;  it  has  a 
lengthened  face,  and  fmall  head  ;  it’s  ears  have  the  fine  velvety  black 
pencil  of  hairs  at  the  top,  which  are  the  diftinguifhing  charadler  of 
the  lynx  ;  the  infide  and  bottom  of  the  ears  are  white  ;  the  nofe  white, 
the  eyes  fmall,  the  upper  part  of  the  body  of  a  very  pale  reddilh  brown, 
the  tail  darker,  and  about  half  the  length  of  the  body;  the  belly  and 
breaft  whitilh  ;  the  limbs  flr*ng,  and  pretty  long,  the  hind-part  of 
each  marked  with  black.  This  animal  inhabits  Perfia,  India,  and 
Barbary  ;  and  is  ufed  in  the  chace  of  lefler  quadrupeds,  and  the  larger 
fort  o(  birds,  which  they  artfully  furprifeand  leize  ;  it  is  faid  to  attend 
upon  the  lion,  and  to  feed  on  the  remains  of  it’s  prey.  It  is  fierce 
when  provoked.  See  Plate  74,  fig.  57. 

Lynx,  in  mythology,  a  fabulous  animal  confecrated  to  Bacchus. 

Lynx,  in  aftronomy,  is  a  conftellation  of  the  northern  hemifphere, 
made  by  Hevelius  out  of  unformed  ftars :  the  number  of  ftars  in  Heve- 
lius’s  catalogue  is  nineteen,  and  in  the  Britannic  is  forty-four. 

LYRA,  in  aftronomy.  Refer  to  the  Syftem,  p.  253. 

Lyra  is  alfo  the  name  of  a  beautiful  fea-fliell  of.  the  genus  of  the 
concha  globof a,  or  dolium.  There  are  three  fpecies  of  the  lyra,  or  harp- 
(hell.  r.  The  common  lyra,  which  has  thirteen  rofe-coloured  ribs 
running  along  it  s  body.  2.  The  eleven-ribbed  lyra ;  and,  3.  The 
noble  harp,  or  lyra  nobilis.  This  is  a  mod  elegantly  variegated  (hell ; 
it  s  ground  colour  is  a  deep  brown,  and  it’s  variegations  very  elegant 
and  black. 

Lyra,  in  ichthyology,  a  fifti  of  the  trigla  kind,  of  which  there  arc 
two  varieties.  The  one  the  piper  or  tibicen.  The  other  the  lyra 
cornuta ,  or  horned  harp-fifli.  This  laft  is  a  fiffi  of  an  ottagonal  form, 
covered  all  over  with  bony  feales :  thefe  are  of  a  rhomboidal  figure, 
and  each  has  in  it’s  middle  a  (harp  and  ftrong  prickle  bending  back¬ 
wards  ;  it  is  of  a  red  colour,  and  it’s  head  is  very  large  ;  it’s  fnout  di¬ 
vides  towards  the  extremity  into  two  long  horns,  on  which  are  placed 
two  perpendicular  fpines,  and  a  third  above  makes  an  acute  angle  with 
thefe  ;  it  has  one  very  large  fin  on  the  back,  and  another  anfvvering  to 
it  behind  the  anus  :  alfo  two  large  ones  at  the  gills,  and  two  fmaller  on 
the  belly  ;  it  has  only  two  filaments,  called  fingers,  behind  it’s  gill- 
fins  ;  it’s  mouth  is  large,  but  has  no  teeth,  and  there  are  feveral  beards 
on  it’s  under-jaw;  two  of  which  are  longer  than  the  reft,  and  are 
branched  ;  it  is  caught  in  the  Mediterranean.  See  Plate  60,  fig.  23. 

LYRE,  lyra,  in  antiquity,  an  inftrument  of  the  (fringed  kind, 
ranch  ufed  among  the  ancients. 

From  the  lyre,  which  all  agree  to  be  the  firft  inftrument  of  the 
(fringed  kind  in  Greece,  arofe  an  infinite  number  of  others,  differing 
in  (hape  and  number  of  firings,  as  the  pfalterium,,  trigon,  fambucus, 
pedis,  magadis,  barbiton,  telfudo,  the  two  laft  being  ufed  promifeu- 
oufly  by  Horace  with  the  lyre  and  cithara,  epigonium,  fimmicium, 
and  pandura,  which  were  all  (truck  with  the  hand,  or  a  pledrum. 

LYRIC,  in  general,  fignifies  fomething  fung  or  played  on  the 
lyre  :  but  it  is  more  particularly  applied  to  the  ancient  odes  and  ftan- 
zas,  anfwering  to  our  airs  and  fongs,  and  may  be  played  on  inltru- 
ments. 

This  fpecies  of  poetry  wns  originally  e’mpl#yed  in  celebrating  the 
praifes  of  gods  and  heroes,  though  it  was  afterwards  introduced  into 
feafts  and  public  diverlions.  Mr.  Barnes  (hews  how  unjult  it  is  to 
exclude  heroic  fubjedfs  from  this  kind  of  verfe,  which  is  capable  of  all 
the  elevation  fuch  matters  require.  The  charaderitfic  of  this  kind  of 
poetry  is,  according  to  Trapp,  the  fweetnefs  and  variety  of  the  verfe, 
the  delicacy  of  the  words  and  thoughts,  the  agreeablenefs  of  the  num¬ 
bers,  and  the  defeription  of  things  moll  plealing  in  their  own  natures. 
At  firft  the  lyric  verfe  was  only  of  one  kind,  but  afterwards  they  fo  con¬ 
tinued  to  vary  the  feet  and  numbers,  that  the  variety  of  them  now  are 
almoft  innumerable. 

This  kind  of  poem  isdiftinguiftied  from  all  other  odes  by  the  happy 
tranfitions  and  digrelfions  which  it  beautifully  admits,  and  the  furprif- 
ing  and  natural  eafy  returns  to  the  fubjed,  which  is  not  to  be  obtained 
without  great  judgment  and  genius. 

The  lyre  is,  of  all  kinds  of  poetry,  the  mod  poetical,  and  is  as  dif- 
tind,  both  in  ftyle  and  thought,  from  the  reft,  as  poetry  is  in  gene¬ 
ral  from  profe  :  it  is  the  boldeft  of  all  other  kinds,  full  of  rapture,  and 
elevated  from  common  language  the  mod  that  is  pofiible:  fome  odes 
there  are  likewife,  in  the  free  and  loofe  manner,  which  feem  to  avoid 
all  method,  and  yet«re  conduded  by  a  very  clear  one  ;  which  affed 
tranfitions,  feemingly  without  art,  but  for  that  reafon  have  the  more 
of  it,  which  are  above  connection,  and  delight  in  exclamations  and 
frequent  invocations  of  the  mufes  ;  which  begin  and  end  abruptly,  and 
are  carried  on  through  a  variety  of  matter  with  a  fort  of  divine  pathos, 
above_ rules  and  laws,  and  without  regard  to  the  common  forms  of 
grammar.  Pindar  has  fet  his  fucceffors  the  example  of  digreflions  and 
excurlions.  To  write  a  lyric  poem  are  required  not  only  a  flowing 
imagination,  brightnefs,  life,  fublimity,  and  elegance,  but  the  nicelt 
art  and  fined  judgment,  fo  as  to  feem  luxuriant,  and  not  be  fo ;  and 
under  the  Ihewot  tranfgrelling  all  laws,  to  preferve  them. 

LYSSA,  a  fpecies  of  madnefs  peculiar  to  dogs  and  wolves. 

LYTHRUM,  in  botany,  a  genus  of  the  dodicandria  monegynia 
clafs,  the  corolla  of  which  confifts  of  fix  oblong,  obtufe,  patent  petals, 
inferted  by  their  ungues  into  the  fegments  of  the  cup  ;  the  fruit  is  an 
oblong,  acuminated,  and  bilocular  capfule,  containing  a  great  number 
of  fmall  feeds. 
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MOr  m,  the  twelfth  letter  and  nihth  confonant  of 
‘otir  alphabet :  it  is  a  liquid  and  labial  confonant, 
pronounced  by  flriking  or  moving  the  under  lip 
againft  the  upper  one ;  it’s  found  is  always  the 
fame  in  Englilh  ;  and  it  admits  no  confonant  af- 
*  ter  it  in  the  beginning  of  words  and  fyllables,  ex¬ 
cept  in  fome  Greek  words,  nor  does  it  come  after  any  in  that  cafe. 
It  fuffers  not  the  found  of  n,  coming  after  it,  to  be  heard,  as  in  au¬ 
tumn ,  folemn ,  &c. 

M,  in  medical  prefcription,  fignifies  a  maniple,  or  handful ;  and 
at  the  end  of  a  receipt  it  imports  mifce,  or  mingle. 

M,  in  aftronomy,  &c.  denotes  meridional,  fouthern  ;  fometimes 
meridies,  or  mid-day. 

M,  in  law,  the  brand  of  a  perfon  convidfed  of  manflaughter,  and 
admitted  to  the  benefit  of  the  clergy  ;  it  is  burnt  on  the  brawn  ot  the 
left  thumb. 

M,  among  the  ancients,  was  a  numeral  letter,  fignifying  a  thou- 

fand  :  when  a  dafh  was  added  to  the  top  of  it,  as  M,  it  fignified  a 
thoufand  times  a  thoufand,  or  a  million. 

MAC,  an  Irifh  word  fignifying ;  frequently  prefixed  to  fur- 
names:  as  Mrcdonald  for  Donald’s  fon,  Mrrlaurin  for  Laurence’s 
fon,  &c. 

MACAOUO,  in  zoology,  a  large  fpecies  of  monkey,  called  by 
Mr.  Ray  cercopithecus  Angolenfts  Major ,  the  great  Angola  monkey. 
It’s  hair  on  fome  is  of  the  colour  of  that  of  a  wolf,  but  that  of  others 
is  brown,  tinged  with  yellow  or  olive;  it’s  noflrils  are  elate,,  and 
divided  like  thofe  of  a  hare  ;  it’s  head  like  a  bear’s,  it’s  eyes  fmall ; 
“it’s  buttocks  are  bald  ;  on  thefe  he  frequently  (its  upright;  he  always 
carries  his  tail  bent  into  a  fort  of  arch  ;  his  length,  from  the  head  to 
the  infertion  of  the  tail,  is  more  than  a  foot ;  his  tail  is  rather  lhorter 
than  his  body ;  his  legs  are  confiderably  long,  and  his  body  remark¬ 
ably  fat  and  bulky  ;  his  teeth  are  extremely  white  ;  and  his  penis 
very  much  refembles  that  of  a  man  :  it  is  an  extremely  lively  animal, 
and  continually  plays  a  number  of  antic  tricks;  it’s  voice  is  (hrill, 
and  it’s  only  note  hah!  hah!  See  Cercopithecus. 

MACARONIC,  or  Macaroni  an,  a  kind  of  burlefque  poetry  ; 
confiding  of  a  jumble  of  words  of  different  languages,  with  words' of 
the  vulgar  tongue  latinized,  and  Latin  words  modernized. 

The  Italians  are  faid  to  have  been  the  inventors  of  it.  The  Ger¬ 
mans,  French,  Spaniards,  &c.  have  alfo  had  their  macaronic  poets  ; 
nor  is  Great  Britain  outdone  in  this  refpedt  ;  witnefs  Drummond  of 
Hauthornden’s  poem,  called  Polemo  Middinis,  which  begins  thus  : 

Nympho:,  qua  colitis  highiffitha  montes  Fi/aa, 

Seu  vos  Pittenweema  tenet ,  feu  Crelia  crojla ,  &c. 

Among  the  Germans,  we  have  the  Certamen  Catholicum  cum 
Calviniflis,  of  one  Martinius  Hamconius  Frifius,  which  contains 
about  twelve  hundred  verfes,  all  the  words  whereof  begin  with  the 
letter  C. 

MACAB.OON,  a  delicious  cake,  faid  to  be  the  favourite  of  the 
Italians,  as  pudding  is  that  of  the  Englilh  ;  from  whence  it  is  re¬ 
marked,  that  the  merry-andrews  of  all  nations  are  called  by  fome- 
thing  peculiar  to  the  nation:  thus,  in  England,  they  are  denominated 
jack-puddings  ;  in  Hodand,  pickle-herrings  ;  in  Italy,  macaroons ,  &c. 

MACAW,  Maccow,  or  Macao ,  in  ornithology,  a  large  fpecies 
of  parrot,  diftinguilhed  alfo  by  the  length  of  it’s  tail.  The  fird  of  the 
three  fpecies.  is  the  larged,  and  Is  finely  variegated  with  blue  and  yel¬ 
low ;  thefecond  is  fomewhat  fmaller  than  this,  and  is  principally  red 
and  yellow  ;  and  the  third  is  red  and  blue,  with  a  wedge-like  tail,  and 
the  fides  of  the  head  naked  and  rough.  It  is  not  uncommon  to  fee 
the  macaw  perfectly  white,  to  which  fort  fome  give  the  name  cocka¬ 
too  n. 

MACCABEES,  two  apocryphal  books  of  feripture,  fo  called 
from  Judas  Mattathias,  furnamed  Maccabeus,  as  fome  fay  from  the 
word  ’’HDDs,  formed  of  the  initials  of  fDiT  rQM  'D,  q.  d. 

fVho  is  like  unto  thee ,  O  Lord,  among  the  gods  ?  which  was  the  motto 
of  his  dandard  ;  whence  thofe  who  fought  under  his  dandard  were 
called  Maccabees,  and  the  name  was  generally  applied  to  all  who  dif¬ 
fered  in  the  caufe  of  true  religion,  under  the  Egyptian  or  Syrian  kings. 
The  fird  book  of  the  Maccabees  is  an  excellent  hidory,  and  comes 
neared  the  dyle  and  manner  of  the  facred  hidorians,  of  any  extant. 
It  contains  the  hidory  of  forty  years,  from  the  reign  of  Antiochus 
Epiphanes  to  the  death  of  Simon  the  high  pried;  that  is,  from  the 
vear  of  the  world  3829  to  the  year  3869,  131  years  before  Chrid. 
The  fecond  book  of  the  Maccabees  begins  with  two  epidles  fent  from 
the  Jews  of  Jerufalem  to  the  Jews  of  Egypt  and  Alexandria,  to  ex¬ 
hort  them  to  oblerve  the  fead  of  the  dedication  of  the  new  altar,  erect¬ 
ed  by  Judas  on  his  purifying  the  temple.  After  thefe  epidles  follows 
the  preface  of  the  author  to  his  hidory,  which  is  an  abridgment  of  a 
larger  work,  compofed  by  one  Jafon,  a  Jew  of  Cvrene,  who  wrote 
the  hidory  of  Judas  Maccabeus,  and  his  brethren,  and  the  wars  againd 
Antiochus  Epiphanes,  and  Eupator  his  fon.  The  fecond  book"1  does 
not,  by  any  means,  equal  the  accuracy  and  excellency  of  the  fird. 
It  contains  a  hidory  of  about  fifteen  years,  from  the  execution  of  He- 
liodorus’s  commidion,  who  was  fent  by  Seleucus  to /etch  away  the 
treafures  of  the  temple,  to  the  vidlory  obtained  by  Judas  Maccabeus 
over  Nicanor  ;  that  is,  from  the  year  of  the  world  3828,  to  the  year 
3843,  147  years  before  Chrid. 

Upon  the  whole,  it  mud  be  -Acknowledged,  that  there  are  great 
errors,  and  often  different  and  even  contradidlory  accounts  to  be 
focirui  in  them,  efpecially  in  the  fecond,  ariling  probably  either  from 
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ignorance  of  the  Greek  and  Roman  hidory,  or  from  national 
prejudice,  and  an  immoderate  partiality  in  favour  of  the  Jewidi  nation. 

The  Talmudids  receive  four  books  of  the  Maccabees,  of  which  the 
two  fird,  already  mentioned,  are  with  them  canonical,  and  the  two 
lad  apocryphal. 

MACE,  triads,  the  fecond  coat  or  covering  of  the  nutmeg. 

It  is  a  thin  and  flat  membranous  fubdance,  of  an  oleaginous  na¬ 
ture,  a  yellowidi  colour,  extremely  fragrant,  and  of  a  pleafant,  but 
acrid  and  oleaginous  tade.  It  is  to  be  chofen  new,  not  dry,  and  ofa 
fragrant  fmell,  rough,  oleaginous,  and  of  a  good  yellow. 

Mace  abounds  with  the  fame  fort  of  oil  that  is  found  in  the  nutmeg, 
but  it  is  thinner  in  the  mace,  and  is  in  a  greater  quantity.  If  the  oil 
be  feparated  by  diflillation,  what  comes  fird  over  is  thin  and  limpid 
like  water,  and  is  of  the  mod  fragrant  (mell ;  what  follows  this  is 
yellowifh,  and  fomevyhat  thicker;  and,  finally,  a  third  comes  over, 
if  the  fire  be  made  more  violent,  which  is  reddifli  ;  and  all  three  of 
thefe  are  fo  fubtile  and  volatile,  that,  if  they  are  not  kept  in  veffels  very 
dole  dopped,  they  will  great  part  evaporate  into  the  air,  all  their  finer 
part  flying  off.  An  oil  may  alfo  be  drawn  from  mace,  in  the  fame 
manner  as  from  nutmeg,  and  is  of  a  forrfewhat  fofter  confidence. 

Mace  is  carminative,  domachic,  and  adringent ;  it  poflefles  all  the 
virtues  of  the  nutmeg,  if  taken  in  a  larger  dole;  and  people  have  be¬ 
come  delirious,  for  fome  heurs,  after  an  immoderate  ufe  of  it.  The 
oils  of  mace  and  nutmeg,  whether  prepared  by  diflillation  or  by  ex- 
preflion,  are  fo  much  of  the  fame  nature,  that  they  may  be  indiferi- 
minately  ofed  for  one  another  on  all  occafions.  They  give  eafe  in 
colics,  and  often  in  nephritic  cafes,  taken  internally  from  one  drop  to 
five  or  fix  of  the  diddled  oil,  or  an  unequal  quantity  of  the  exprefled  ; 
and  externally,  they  are  of  ufe  to  rub  up  paralytic  limbs ;  they  alfo 
aflifl  digedion,  and  will  often  flop  vomitings  and  hiccoughs,  only  by 
being  rubbed  on  the  regions  of  the  domach.  The  nurfes  have  a  cuf- 
tom  of  applying  oil  of  mace,  by  expreflion,  to  children’s  navels,  to 
eafe  their  gripes,  and  that  often  with  fuccefs ;  and  we  are  aflured  by 
authors  of  credit,  that  rubbed  on  the  temples,  it  promotes  deep.  The 
oils,  by  diflillation,  are  very  properly  added  to  the  flronger  cathartics 
in  form  of  pills,  and  prove  excellent  corredlives. 

The  bed  fort  of  oil  of  mace  is  brought  from  the  Eaff  Indies  in  done 
jars,  and  is  fomewhat  foft,  of  a  yellow  colour,  and  of  a  Arong,  agree¬ 
able  fmell,  much  refembling  that  of  the  nutmeg  itfelf.  The  fort 
brought  from  Holland  is  in  folid  maffes,  generally  flat,  of  a  fquare  fi¬ 
gure,  a  paler  colour,  and  much  weaker  fmell. 

MACERATION,  in  pharmacy,  the  operation  of  dilfolving  a  folid 
body  by  means  of  water,  or  fome  other  liquor. 

In  this  fenfe,  the  word  amounts  to  much  the  fame  with  lique¬ 
faction,  or  liquation.  The  term  is  alfo  ufed  for  the  infufing  or 
digeding  a  body  in  any  mendruous  fluid,  in  order  to  a  folution  of  it’s 
principles,  whether  with  or  without  fire. 

MACHIAVELISM,  in  literary  hidory,  is  a  fpecies  of  detedable 
politics,  which  may  be  defined  in  few  words,  the  art  of  reigning  ty¬ 
rannically,  the  principles  of  which  are  inculcated  in  the  works  of 
Machiavel,  a  native  of  Florence,  and  particularly  in  his  treatife,  in- 
titled  The  Prince.  M.  de  Wicquefort  obferves,  concerning  the  cha- 
radter  of  this  writer :  “  Machiavel  fays  almofl  every  where  what 
princes  do,  and  not  what  they  ought  to  do.” 

Machiavel  was  fecretary,  and  afterwards  hifloriographer  to  the  re¬ 
public  of  Florence.  He  was  put  to  the  rack  upon  the  fufpicion  of 
being  concerned  in  a  confederacy  againd  the  houfe  of  Medicis  ;  but  he 
endured  the  torments  of  it,  without  making  any  confeflion.  He  was 
as  much  an  enemy  to  religion  as  to  found  politics ;  and  is  faid  to  have 
died,  in  the  year  1530,  uttering  profane  jefls  and  blafphemies. 

MACHINE,  machina,  in  general,  fignifies  any  thing  that  ferves 
to  augment,  or  to  regulate  moving  powers :  or  it  is  any  body  dedined 
to  produce  motion,  fo  as  to  fave  either  time  or  force. 

T he  word  comes  from  the  Greek  /xnx^vn,  machine,  invention,  art. 
And  hence,  in  flridlnefs,  a  machine  is  fomething  that  confids  more 
in  art  and  invention,  than  in  the  Arength  and  folidity  of  the  materials: 
and  for  this  reafon  it  is  that  the  inventors  of  machines  are  called  in- 
genieurs. 

Machines,  fimple,  are  thofe  otherwife  called  Mechanical 
powers.  There  are  fix  fimple  machines,  to  which  all  others  may  be 
reduced;  viz.  the  balance,  lever,  wheel,  pullev,  wedge, 
and  screw.  Confult  Syflem  of  Mechanics. 

■  The  fimple  machines,  or  mechanical  powers,  according  to  their 
different  flrudlure,  ferve  for  different  purpofes  ;  and  it  is  the  bufinefs 
of  the  fkilful  mechanic  to  choofe  them,  or  combine  them,  in  the 
manner  that  may  be  bed  adapted  to  produce  the  effedt  required,  by 
the  power  which  he  is  pofl'efled  of,  and  at  the  lead  expence.  The 
lever  can  be  employed  to  raife  weights  a  little  way  only,  unlefs  the 
engine  itfelf  be  moved  ;  as,  for  indance,  to  raife  Aones  cut  of  their 
beds  in  quarries.  But  the  axis  and  wheel  may  ferve  for  raifing 
weights  from  the  greatefl  depths.  Pullies  being  eafily  carried,  are 
therefore  much  employed  in  (hips.  The  wedge  is  excellent  for  fepa- 
rating  the  parts  of  bodies  ;  and  the  ferew  for  compreifing  or  fquee- 
zing  them  together  ;  and  it’s  great  fridlion  is  even  fometimes  of  ufe, 
to  preferve  the  effedt  already  produced  by  it.  The  Arength  of  the 
machine,  and  of  it’s  parts,  muA  be  proportioned  to  the  effedfs  which 
are  to  be  produced  by  it.  Thus,  when  the  center  of  motion  is  placed 
between  the  power  and  the  weight,  it  muA  fuflain  the  fum  of  their 
efforts :  a  fmall  balance,  therefore,  ought  not  to  be  employed  for 
weighing  great  weights ;  for  thefe  diforder  its  drudfure,  and  render 
it  unfit  for  ferving  that  purpofe  with  accuracy.  Neither  are  great 
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MACHINES 


MACULA  [13x5 


machines  proper  for  producing  fmall  effects.  It  were  to  be  vvifhed, 
that  we  had  a  detail  of  all  thefe  things  drawn  up  by  fome  fkilful  and 
experienced  mechanift.  From  thefe  firnple  machines,  compounded  ones 
are  formed  by  various  combinations,  and  ferve  for  different  purpofes. 

A  compound  machine  is  that  which  iscompofed  offeveral  firnple  ones 
combined  together. 

Machine,  archiURonical ,  is  an  affemblage  of  pieces  of  wood  fo 
difpofed,  as  that,  by  means  of  ropes  and  pullies,  a  fmall  number  of 
men  may  raife  valt  loads,  and  lay  them  in  their  places.  Such  are 
cranes,  &c. 

It  is  hard  to  conceive  what  fort  of  machines  the  ancients  mufl  have 
ufed  to  raife  thofe  immeufe  (tones  found  in  fome  of  their  buildings. 

Machine,  Beetham s,  for  vvafhing  linen.  See  Plate  1 ,  fig.  9. 

Th  is  machine,  the  inventor  informs  us,  will,  with  the  alliftance  of 
one  perfon,  in  an  equal  fpare  of  time,  wafh  as  much  linen  as  fix  or 
eight  of  the  ableft  vvalher-women,  without  the  ufe  of  lees,  and  with 
only  one  third  of  the  tire  and  foap.  Mr.  Beetham  alfo  aifures  the 
public,  that  the  common  objection  to  machines,  that  they  deltroy  the 
linen,  is,  in  the  prefent  invention,  totally  removed  :  for  though  it’s 
jiff  ton  upon  the  materials  far  exceeds  the  effedt  of  hands,  and  renders 
every  kind  of  garment,  fheet,  counterpane,  or  other  article,  whiter 
and  cleaner  than  the  common  mode;  yet  it  is  entirely  free  from  fric¬ 
tion,  and  works  by  prelfure  only,  and  that  in  fo  equal  and  admirable 
a  manner,  as  not  to  wear  the  fineft  linen  or  muflin  fo  much  as  when 
wafhed  by  hand  ;  and,  at  the  fame  time,  that  it  affords  an  opportu¬ 
nity  of  wafhmg  with  water  boiling-hot,  it  fives  the  trouble  and  ex¬ 
pence  of  boiling  linen,  and  gives  it  a  better  colour.  The  fize  of  the 
machine  fhould  be  apportioned  to  the  number  of  the  family. 

His  obfervations  upon  wafhing  with  this  patent  machine  are  as 
follow  :  “  The  articles  intended  to  be  waffled,  fhould,  the. evening 
before  the  day  appointed  for  walking,  be  dipped  in  water,  andfoaptd, 
and  efpecially  fuch  parts  of  them  as  are  rnoftly  fullied  ;  then  put  them 
in  a  tub,  and  pour  as  much  lees  prepared  from  wood  or  pearl-afhes, 
as  will  cover  them  ;  and  where  no  wood  or  pearl-alh  can  be  got, 
cover  them  with  foft  water  ;  in  that  fiate  let  them  rem  iin  till  the 
next  day.  Then,  before  you  begin  wafhing,  fet  your  machine  upon 
a  level  place,  heat  fome  water,  and  put  into  it  a  fmall  quantity  ot 
foap,  in  the  proportion  ot  about  one  ounce  to  four  gallons  :  but  il 
you  have  no  lees,  the  quantity  of  foap  ought  to  be  doubled.  Then 
put  into  the  machine  as  many  articles  as  may  be  equal  to  the  quantity 
of  one  dozen  of  fhirts  to  a  machine  three  leet  in  length,  and  pour  in 
as  mucb  of  the  lees  or  foft  water  in  which  they  have  been  foaked, 
and  of  the  hot  water,  as  will  float  them  ;  move  the  machine  up  and 
down  gently,  and  piefs  them  freely,  lifting  up  the  preffer  high  enough 
each  tune,  fo  as  to  give  them  room  to  float.  Every  five  or  fix  minutes 
flir  them  up  with  your  hand.  After  working  the  machine  about  twen¬ 
ty  minutes,  take  them  all  out:  then  put  in  about  the  fame  quantity  a 
fecond  time  ;  let  out  a  fmall  quantity  of  the  wafh,  and  fupply  it  with 
fome  of  the  hot  water,  and  follow  the  fame  rule,  until  all  are  walhed 
once  over.  Then  caft  your  eye  over  every  article  walhed  once,  and 
where  yon  find  any  parts  that  are  obftinate  (fuch  a^  the  necks  and 
wrift- bands  of  fhirts,  Sac.)  and  do  not  come  clean,  lay  on  fuch  places 
a  little  foap,  and  rub  it  well  in. 

“  Then,  to  wafh  a  fecond  time,  no  lees  are  to  be  ufed:  therefore 
put  the  fame  quantity  of  foap  to  the  hot  water  as  before-mentioned, 
where  no  lees  could  be  got.  Put  about  the  fame  quantity  of  articles 
in  the  machine  as  before,  and  pour  the  water  boiling  upon  them,  and 
aft  with  the  machine  as  before,  until  you  fee  that  they  are  fully  done  ; 
which  for  fhirts,  and  fuch  articles  as  take  about  the  fame  quantity  of 
wafhing,  is  generally  from  about  fifteen  to  twenty  minutes,  for  bed 
and  table-linen,  a  much  lefs  time  ;  but  that  depends  much  upon  cir- 
cumftances,  of  which  the  wafher  will  be  the  belt  judge. 

“  As  to  the  wafhing  of  printed  linen  and  cotton,  it  would  be  dif¬ 
ficult  to  lay  down  any  general  rule  that  would  fuit  all  qualities  and  co¬ 
lours.  The  general  obfervations  made  in  the  wafhing  them  in  the 
common  way,  are  equally  proper  to  be  obferved  by  the  machine^; 
fuch  as  boiling  the  foap  in  the  water,  to  make  the  wafh,  and  letting 
that  wafh  be  perfectly  cold  before  the  articles  are  put  in ;  and  after 
they  are  walhed,  to  plunge  them  in  cold  hard  water  ;  and  not  to  lay 
a  quantity  of  them  together  whilfl  wet. 

“  The  patentee  is  fenfible,  that  many  of  the  afore-mentioned  ob¬ 
fervations  are  very  unneceffary  to  thofe  who  underftand  wafhing  : — 
But  as  his  machines  may  at  firft,  by  many,  be  imperfedfly  underflood, 
he  thought  it  right  to  make  them  ;  left  fome  people  might  fuppofe, 
that  he  meant  to  change  the  principle  of  wafhing,  whilfl  he  only  in¬ 
tends  to  facilitate  the  practice. 

“  The  favings  by  them,  as  fet  forth  in  the  advertifements,  are  lefs 
than  what  they  are  found  to  be,  by  many  public  experiments  made 
by  the  patentee,  both  rn  London  and  the  country  ;  and  where  wafhes 
are  verv  heavy,  it  adds  in  a  flill  greater  proportion  to  the  favings  of 
time  and  fire,  to  have  two  machines ;  as  the  fame  number  ot  people, 
and  the  fame'  quantity  of  fire,  will,  with  two,  confidcrably  expedite 
the  bufmefs  of  wafhing.” 

MACHINERY,  in  epic  and  dramatic  poetry,  is  when  the  poet 
introduces  the  ufe  of  machines,  or  brings  fome  fupernatural  being 
upon  the  ftage,  in  order  to  folve  fome  difficulty,  cr  to  perform  fome 
exploit  out  of  the  reach  of  human  power.  The  ancient  dramatic 
poets  never  made  ufe  of  machines,  unlefs  there  was  an  abfoluto  necef- 
litj  for  fo  doing  ;  whence  the  precept  of  Horace, 

Ncc  Deus  inter  fit ,  tnji  dignus  vindice  mdus 
Incident. 

It  is  quite  othervvife  with  epic  poets,  who  introduce  machines  in 
every  part  of  their  poems  ;  fo  that  nothing  is  done  without  the  inter¬ 
vention  of  the  gods.  In  Milton’s  Paradife  Left,  by  tar  the  greater 
part  of  the  affors  are  fupernatural  perfonages.  Homer  and  Virgil  do 
nothing  without  them  ;  and  in  Voltaire’s  Henriade,  the  poet  has 
made  excellent  ufe  of  St.  Louis. 


As  to  the  manner  in  which  thefe  machines  fhould  a£t,  it  is  fome- 
times  invifibly,  by  firnple  infpirations  and  fuggeftions ;  fbmetimes 
by  actually  appearing  under  fome  human  form  ;  and,  laftly,  by  means 
of  dreams  and  oracles,  which  partake  of  the  other  two.  However, 
all  thefe  fhould  be  fo  managed  as  to  keep  within  the  bounds  of  pro¬ 
bability. 

MACKREL,  nr  MAvCRlL,/«for,  in  ichthyology,  a  welt- 
known  fea-fifh.  The  nofe  is  taper  and  ffiarp  pointed  ;  the  eyes 
large  ;  the  jaws  of  an  equal  length  ;  and  the  teeth  fmall,  but  nu¬ 
merous  ;  the  body  is  a  little  comprefled  on  the  fides  ;  towards  the  tail 
it  grows  very'  (lender,  and  is  a  little  angular  ;  the  firft  dorfal  fin  is 
placed  a  little  behind  the  pedtoral  fin,  is  triangular,  and  confifts  of 
nine  or  ten  (tiff  rays  ;  the  fecond  lies  at  a  diftance  from  the  other,  and 
has  twelve  foft  rays;  the  pedtora],  twenty;  (he  central,  fix;  and  at 
the  bafe  of  the  anal  fin  is  a  ftrong  fpine  ;  between  the  laft  dorfal  fin 
and  the  tail  are  five  fmall  fins,  arid  the  fame  number  between  the  anal 
fin  and  the  tail ;  the  tail  is  broad  and  femi  lunar ;  the  colour  of  the 
back  and  fides  above  the  lateral  line  is  a  fine  green,  varied  with  blue, 
marked  with  black  lines,  pointing  downwards  ;  beneath  the  line, 
the  fides  and  belly  are  of  a  filvery  colour.  In  the  fpring  the  eyes  of  the 
mackrel  are  almoft  covered  with  a  white  film,  which  grows  in  wjnter, 
during  which  period  they  are  half  blind,  and  is  caft  in  the  beginning 
of  fummer.  This  filh  was  in  high  efteem  among  the  Romans,  be- 
caufe  it  furnifhed  the  precious  gar  uni.  The  beft  time  of  taking  mack¬ 
rel  is  during  a  frefh  gale  of  wind,  which  is  thence  called  the  mackrel 
gale.  S,e  the  article  Fishery. 

Mackrel,  horje ,  a  peculiar  fpecies  of  mackrel,  called  alfo  in 
Cornwall  a  fcad.  The  lateral  fides  are  aculeated,  and  the  pinna  ani 
has  thirty  rays.  This  fiffi  is  firm  and  well-tailed. 

MACROCOSM,  an  affected  term  for  the  univerfe,  or  great  world, 
in  contradiftin&ion  to  microcofm,  from  /cowpos  great,  ^and  noa-fxo;  world. 

MACROLOGY,  in  rhetoric,  a  redundant  or  too  copious  ftyle  ; 
an  example  of  which  we  have  in  Livy,  1.  viii.  Legati,  non  impetrata 
pace,  retro  domurn ,  unde  vencrant,  abierunt. 

MACROTELOSTYLA,  in  natural  hiftory,  the  name  of  a  genus 
of  cryftals,  which  are  cotnpofed  of  two  pyramids  joined  to  the  end  of 
a  column;  both  the  pyramids,  as  alfo  the  column,  being  hexangular, 
and  the  whole  body,  confequently,  compofed  of  eighteen  planes. 
See  Plate  55 ,  Clafs  3.  , 

The  word  is  derived  from  the  Greek  /caupo;,  long,  reXuof,  perfedt, 
and  riAoj,  a  column  ;  exprelling  a  perfect  cryftal  with  a  long  column. 

MACULiE,  in  aftronomy,  dark  fpots  appearing  on  the  luminary 
faces  ol  the  fun,  moon,  and  even  fome  of  the  planets.  In  which  fenfe 
macula  (land  contradiftinguifhed  from  facula,  bright  lhining  parts. 

Macula;,  folar,  are  dark  fpots  of  an  irregular, changeable,  figure, 
obferved  in  the  face  of  the  fun,  firft  taken  notice  of  by  Galileo,  1610, 
foon  after  he  had  finifhed  histelefcope,  and  afterwards  accurately  ob¬ 
ferved  by  Scheiner,  Hevelius,  Mr.  Flamfteed,  Caffini,  Kirch,  &c. 

The  macula  contract  themfelves  nearer  the  limb,  and  in  the  middle 
of  the  difk  appear  much  larger  ;  thofe  often  running  into  one  in  the 
difk,  which,  in  the  limb,  were  feparate  :  many  of  them  arife  in  the 
middle  of  the  difk,  and  many  difappear  in  the  fame  :  but  none  of  them 
are  obferved  to  deviate  from  their  path  near  the  horizon  ;  whereas 
Hevelius,  obferving  Mercury  in  the  fun  near  the  horizon,  found  him 
too  low,  being  thruft  twenty-feven  feconds  beneath  his  former  path. 

From  thefe  phenomena  we  coiledft,  1.  That  fince  Mercury’s  de- 
preffion  below  his  path  arifes  from  his  parallax,  the  macula,  having 
no  parallax  from  the  fun,  are  nearer  him  than  that  planet. 

2.  That,  fince  they  arife  and  difappear  in  the  middle  of  the  fun’s 
difk,  and  undergo  various  alterations  with  regard  both  to  bulk,  figure, 
and  denfity,  they  muff  be  formed  de  novo,  and  again  dilfolved  about 
the  fun  ;  and  hence  fome  have  inferred,  that  they  are  a  kind  of  folar 
clouds,  formed  out  of  it’s  exhalations. 

3.  If  they  are  of  this  nature,  as  they  rife  over  his  body,  and  are 
(ufpended  at  a  certain  height  from  it,  it  appears,  from  the  laws  of  hy- 
droftatics,  that  the  fun  mufl  be  encompalfed  with  fome  fluid  to  drive 
thofe  exhalations  upwards  ;  which  fluid  mufl  be  denfer  as  it  is  lower, 
and  rater  as  higher,  like  cur  atinofphere:  and  fince  the  macula  dif- 
folveand  difappear  in  the  very  middle  of  the  fun’s  difk,  the  matter 
thereof,  fuppofing  them  to  be  folar  exhalations,  mufl  fall  back  again 
to  the  fun  ;  whence  there  mufl  arife  changes  in  the  fun’s  atmofphere: 
and,  confequently,  in  the  fun  itfelf. 

4.  Since  the  revolution  of  the  macula  round  the  fun  is  very  regular, 
and  fince  their  diftance  from  the  fun  is  very  tmall,  it  is  not  properly 
the  macula  that  move  round  the  fun,  but  it  is  himfelf,  together  with 
his  atmofphere,  wherein  the  macula  fwim,  that,  in  the  fpace  of 
twenty-feven  days  twelve  hours  twenty  minutes',  moves  round  his  own 
axis  ;  and  to  the  fame  fixed  ftar,  in  twenty-five  d  ys  fifteen  hours  fix- 
teen  minutes  (fee  Sun)  ;  and  hence  it  is,  that  the  macula,  being  viewed 
obliquely  near  the  limb,  appear  narrow  and  oblong. 

5.  Since  the  fun  appears  with  a  circular  difk  in  every  fituation,  his 
figure,  as  to  fenfe,  muft  be  fpherical. 

The  magnitude  of  the  furface  of  a  fpot  may  be  efti mated  by  the 
time  of  it’s  tranfit  over  a  hair  in  a  fixed  telefcope. 

Thefe  macula  are  not  peculiar  to  the  fun,  they  have  been  obferved 
in  all  the  planets.  Thus  Venus  was  obferved  to  have  feveral  by  Signor 
Bianchini,  in  the  year  1 726.  As  in  Venus,  fo  in  Mars,  both  dark 
and  bright  fpots  have  been  obferved,  firft  by  Galileo,  and  afterwards 
by  Caffini,  &c.  Jupiter  has  had  his  fpots  oblervable  ever  fince  the 
invention  and  ufe  ol  large  telefcopes.  Saturn,  by  reafon  of  his  great 
diftance  on  one  hand,  and  Mercury,  by  reafon  of  his  fmallnefs  and 
vicinity  to  the  fun  on  the  other,  have  not  as  yet  had  any  fpot  difcovered 
on  their  furfaces,  and  confequently  nothing  in  relation  to  their  diurnal 
motions  and  inclinations  of  their  axis  to  the  planes  of  their  orbits  can 
be  known  ;  which  circumftances  are  determined  in  all  the  other  pla¬ 
nets,  as  well  as  in  the  fun,  by  means  of  thefe  macula.  See  the  articles 
Venus,  Mars,  and  Jupiter. 
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Tilt?  1  pots ,  or  nutcuhf,  obfervable  on  the  moon  s  fur  face,  feem  to 
be  only  cavities  or  large  caverns,  on  which  the  fun  Alining  very  ob¬ 
liquely,  and  touching  only  their  upper  edge  with  his  light,  the  deeper 
places  remain  without  light  ;  but  as  the  fun  rues  higher  upon  them, 
they  receive  more  light,  and  the  fhadow,  or  dark  parts  grow  fmaller 
and  Aiorter,  till  the  fun  comes  at  lalt  to  Aline  diredly  upon  them,  and 
then  the  whole  cavity  will  be  illultrat-ed  :  but  the  dark,  dufky  fpots, 
which  continue  always  the  fame,  are  iuppoled  to  proceed  from  a  kind 
of  matter  or  foil  which  refleas  lefs  light  than  that  of  the  other  regions. 

See  Moon.  .  . 

Macula  is  ufed  by  writers  of  medicine  to  exprels  all  kinds  of 

fpots  and  efrlorefcences  of  the  (kin. 

MA D-apple,  or  the  egg-plant,  mclongena ,  in  botany.  The  flower, 
has  a  permanent  empalement  of  one  leaf,  deeply  cut  into  five  acute 
legmen ts.  The  fruit  is  oval  or  oblong. 

^This  plant  is  propagated  by  feeds,  in  the  gardens  of  the  curious  ; 
and  in  Spain,  Italy,  and  Barbary,  is  common  in  the  kitchen-garden, 
the  fruit  of  them  being  frequently  eaten  there  Soiled  with  fat  flefh, 
putting  thereto  fome  (craped  cheefe,  arid  preferving  it  through  the 
winter  with  vinegar,  honey,  or  fait  pickle.  This  they  efteem  of 
great  efficacy  to  provoke  venery.  In  fummer  alfo,  when  the  fruit  is 
juft  ripe,  they  eat  it  frefti  drelied,  with  fpices,  and  other  ingredients. 

Mad-m'ii/w,  among  miners,  is  water  that  has  been  drawn  from  a 
fliaft,  or  any  part  of  a  mine,  and  returns  back  again  to  the  lame  place 
from  whence  it  was  drawn. 

Mad -wort,  alyffum,  in  botany,  a  genus  of  the  tetradynamia Jllicu- 
lofa  clafs.  The  flower  has  an  oblong  four-leaved  empalement ;  in  the 
center  of  the  flower  is  fituated  the  oval  germen,  which  becomes  a  glo¬ 
bular,  or  comprefled  feed-veflel,  containing  feveral  compreffed  feeds. 
This  plant  is  laid  to  be  aptvitive,  and  good  againft  the  bite  of  a  mad 
dog ;  being  of  a  very  penetrating  and  diaphoretic  nature,  and  agreeing 
in  other  relpedls  with  the  fcurvy  grafs. 

MADDER,  in  commerce,  is  one  of  the  afperifolious  deflated 
plants,  or  of  thofe  which  have  rough  narrow  leaves  fet  in  form  of  a 
liar  at  the  joints  of  the  Aalks.  The  root,  which  is  the  only  part  made 
ufe  of,  is  long,  llender,  of  a  red  colour  both  on  the  outfide  and  within, 
excepting  a  whitilh  pith  which  runs  along  the  middle. 

This  plant  was  formerly  cultivated  among  us  in  quantity  for  the  ufe 
of  the  dyers,  who  for  fome  time  part  have  been  fupplied  from  Holland 
and  Zealand:  it’s  culture  is  now  again  fet  on  foflt  in  this  kingdom, 
under  the  laudable  encouragement  of  a  public  fociety.  There  are 
fome  exotic  plants  which  degenerate  in  our  climate,  as  alkanet ;  but 
this  is  not  the  cafe  with  madder ,  that  produced  in  England  being  equal 
to  the  bed  that  is  brought  from  abroad. 

The  method  of  cultivating  this  ufeful  plant,  as  pra£lifed  by  the 
Dutch,  is  as  follows. 

In  autumn  they  plough  the  land,  where  they  intend  to  plant  madder 
in  the  fpring,  and  lay  it  in  high  ridges,  that  the  froft  may  mellow  it ; 
in  March  they  plow  it  again  ;  and  at  this  feafon,  they  work  it  very 
deep,  laying  it  up  in  ridges  eighteen  inches  afunder,  and  about  a  foot 
high  ;  then  about  the  beginning  of  April,  when  the  madder  will  begin 
tolhoot  out  of  the  ground,  they  open  the  earth  about  their  old  roots, 
and  take  off  all  the  Ade  Aioots,  which  extend  themfelves  horizontally, 
juft  under  the  furface  of  the  ground,  preferving  as  much  root  to  them 
as  poftible :  thefe  they  tranfplant  immediately  upon  the  tops  of  the  new 
ridges,  at  about  a  foot  apart,  obferving  always  to  do  this  when  there 
are  fome  fhowers,  becaufe  the  plants  will  take  root  in  a  few  days, 
and  will  require  no  water. 

When  the  plants  are  growing,  they  carefully  keep  the  ground  hoed, 
to  prevent  the  weeds  from  coining  up  between  them  ;  for  if  they  are 
fmothered  by  weeds,  efpecially  when  young,  it  will  either  deftroy  or 
weaken  them  fo  much,  that  they  feldom  do  well  after.  In  thefe 
ridges  they  let  the  plants  remain  two  feafons,  during  which  time  they 
keep  the  ground  very  clean  ;  and  at  Michaelmas,  when  the  tops  of 
the  plants  are  decayed,  they  take  up  the  roots,  and  dry  them  for  fale. 

The  crop  of  madder  ftiould  be  fhifted  into  frefti  land  ;  for  the  ground 
which  has  liad  one  crop,  will  not  be  fit  to  receive  another  in  lefs  than 
four  years  ;  during  which  time  any  other  annual  crop  may  be  cultivated 
on  the  land. 

The  root  of  the  common  madder  cultivated  for  the  ufe  of  the  dyers, 
is  an  excellent  aperient  and  diuretic.  When  taken  internally,  it 
tinges  the  urine  red.  It  is  preferibed  with  great  fuccefsin  obftru&ions 
of  the  liver  and  fpleen,  in  fuppreflions  of  the  menfes  and  urine,  and 
in  droplies,  jaundices,  and  cachexies.  It  is  alfo  recommended  as  a 
vulnerary,  and  faid  to  be  peculiarly  excellent  in  the  diflolving  coagu¬ 
lated  blood.  The  college  of  Edinburgh  makes  it  an  ingredient  in  the 
idleric  deco&ion,  which  is  prepared  by  boiling  an  ounce  of  madder , 
the  fame  quantity  of  turmeric,  and  the  fame  quantity  of  the  roots  and 
leaves  of  calendine,  in  three  pints  of  water  to  a  quart,  to  which, 
when  drained  and  cooled,  the  juice  of  two  hundred  millepedes  is  ad¬ 
ded:  a  quarter  of  a  pint  of  this  liquor  is  taken  twice  a  day,  or  oftener. 
The  dyers  prepare  a  red  colour  with  it,  and  ufe  it  alfo  as  a  firft  tint 
to  feveral  others. 

Madder  imparts  to  woollen  cloth,  prepared  with  alum  and  tartar, 
ji  very  durable,  though  not.  a  beautiful  red  dye.  As  it  is  the  cheapeft 
of  all  the  red  drugs  that  give  a  durable  colour,  it  is  the  principal  one 
commonly  made  ufe  of  for  ordinary  fluffs.  Sometimes  it’s  dye  is 
employed  in  cenjun&ion  with  the  dearer  reds,  as  cochineal,  for  de- 
mi-fcarlets  and  demi-crimfons.  Mr.  Hellot  informs  us,  that  thofe 
who  dye  the  beft  madder  reds  are  particularly  careful  to  keep  the  liquor 
of  a  heat  conliderably  below  boiling,  increafing  the  fire  only  towards 
the  end,  fo  as  to  make  it  boil  for  a  minute  or  two  juft  before  the  cloth 
is  taken  out,  to  contiren  the  dye.  A  boiling  heat  enables  water  to 
extract  not  only  the  red  but  a  tawny  or  brownilh  matter,  which  de¬ 
bars  the  red  to  a  doll  brick  colour. 

The  proportion  of  madder  is,  about  half  the  weight  of  -the  cloth.. 
Thu  beft  proportion  of  falls  for  preparing  the  cloth  to  receive,  the  dye, 
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feems  to  be,  five  parts  of  alum,  and  one  of  red  tartar,'  for  fixtefen  of 
the  fluff ;  which  is  to  be  boiled  with  thefe  for  two  hours  or  longer, 
then  kept  moilt  for  fome  days,  and  afterwards  digelled  with  the 

madder. 

MAD-HOUSE.  By  14  Geo.  Ill,  c.  49.  ena&ed  to  be  in  force 
for  five  years,  and  by  19  Geo.-  III.  c.  15.  which  continues  it  for  feven 
years  farther,  no  perfon,  on  pain  of  ,500k  fhall  entertain  or  confine, 
in  any  houfe  kept  for  the  reception  of  Lunatics,  more  than  one 
natic  at  a  time,  without  a  licence  to  be  granted  yearly  by  five  com- 
miffioners,  annually  elected  by  the  college  of  phyficians,  within  Lon¬ 
don  and  Weftminfter,  and  feven  miles  thereof,  and  within  the  county. 
ofMiddlefex,  and  elfe where  by  the  juftices  in  feffions.  The  licences 
are  to  be  (lamped  with  a  5s.  ftamp:  every  one  who  keeps  a  number 
of  lunatics  not  exceeding  ten,  fhall  pay  the  fum  of  10 1.  and  above 
ten  the  fum  of  15/.  and  6s.  8 d.  on  every  licence,  as  a  fee  to  the  fecre- 
tary  of  the  commiflioners.  No  licence  can  authorife  any  perfon  to 
keep  more  than  one  houfe.  The  commiflioners  are  required  annu¬ 
ally  to  vifit  licenced  houfes,  and  infpeft  their  ftate:  on  application 
to  the  commiflioners  for  information  concerning  any  confined  perfon, 
the  fecretary  is  to  fearch  his  books,  and  acquaint  the  perfons  applying 
with  the  name  of  the  keepers  in  whofe  houfe  the  lunatic  is  confined. 
The  keeper  is  required  to  give  notice  to  the  fecretary  within  three  days 
after  receiving  a  patient,  who  is  to  file  filch  notice ;  and  every  keeper 
admitting  a  perfon  as  lunatic,  without  an  order  under  the  hand  of 
fome  phyfician  or  furgeon,  that  fuch  perfon  is  proper  to  be  received, 
fhall  pay  the  fum  of  too/. 

MADNESS,  mania ,  is  a  mod  dreadful  kind  of  delirium  without  a 
fever. 

Melancholy  and  madnefs  may  very  juftly  be  confidered  as  difeafes 
nearly  allied  ;  for  they  have  both  the  fame  origin,  that  is,  an  excefitve 
congeftion  of  blood  in  the  brain :  they  only  differ  in  degree,  and  with 
refpedl  to  the  time  of  invafion  ;  melancholy  being  the  primary  difeafe, 
of  wffiich  madnefs  is  the  augmentation.  Both  thefe  diforders  fuppofe 
a  weaknefs  of  the  brain,  wffiich  may  proceed  from  an  hereditiry  difpo- 
fition  ;  from  violent  diforders  of  the  mind,  efpecially  long  continued 
grief,  fadnefs,  anxiety,  dread,  and  terror;  from  clofe  ftudy  and  intenfe 
application  of  mind  to  one  fubjeft  ;  from  narcotic  and  ftupefying  me¬ 
dicines  ;  from  previous  difeafes,  efpecially  acute  fevers ;  from  a  fup- 
preffion  of  haemorrhages,  and  omitting  cuftomary  bleeding ;  from  ex¬ 
ec  Aive  cold,  efpecially  of  the  lower  parts,  which  forces  the  blood  to 
the  lungs,  heart,  and  brain  ;  and  from  violent  anger,  which  will 
change  melancholy  into  madnefs. 

It  is  evident  from  obfervation,  that  the  blood  of  maniac  patients  is 
black,  and  hotter  than  in  the  natural  ftate ;  that  the  ferum  feparates 
more  flowfly  and  in  a  lefs  quantity  than  in  healthy  perfons  ;  and  that 
the  excrements  are  hard,  of  a  dark  red  or  grey i At  colour,  and  the 
urine  light  and  thin. 

The  antecedent  figns  of  madnefs  are  a  rednefs  and  fuffufion  of  the 
eyes  with  blood,  a  tremulous  and  inconftant  vibration  of  the  eye-lids, 
a  change  of  difpolition  and  behaviour  ;  fupercilious  looks,  a  haughty 
carriage,  difdainful  expreffions,  a  grinding  of  the  teeth,  and  unaci 
countable  malice  to  particular  perfons :  alfo  little  fleep,  a  violent  head- 
ach,  quicknefs  of  hearing,  incredible  ftrength,  infenfibility  of  cold; 
and,  in  women,  an  accumulation  of  blood  in  the  breads,  in  the  in- 
creafe  of  this  diforder. 

Difeafes  of  the  mind  have  fomething  in  them  fo  different  from 
other  diforders,  that  they  fometimes  remit  for  a  long  time,  but  return 
at  certain  periods,  efpecially  about  the  folftices.  It  may  likewfile  be 
obferved,  that  the  raving  fits  of  mad  people,  which  keep  the  lunar  pe¬ 
riods,  are  generally  accompanied  with  epileptic  fymptoms. 

This  difeafe,  when  it  is  primary  or  idiopathic,  is  worfe  than  the 
fymptomatic,  that  accompanies  the  hyfteric  or  hypochondriac  pallion, 
which  is  eafily  cured  ;  as  is  that  alfo  which  fucceeds  intermitting  fe¬ 
vers,  a  fuppreilion  of  the  meufes,  of  the  lochia,  of  the  hemorrhoids, 
or  which  is  occasioned  by  narcotics.  When  the  paroxyfms  are  flight 
in  the  idiopathic  kind,  the  cure  is  not  very  difficult;  but  if  it  is  inve¬ 
terate,  and  has  but  ftiort  remiflions,  it  is  almoft  incurable.  SometimeB 
this  difeafe  terminates  by  critical  excretions  of  blood  from  the  nofe, 
Hterus,  or  anus  ;  fometimes  diarrhoeas  and  dyfenteries  will  tertninatfc 
tbele  diforders ;  and  puftules,  ulcers,  and  the  itch  have  alfo  don* 
the  fame.  As  to  the  cure,  bleeding  is  the  molt  efficacious  of  all  re¬ 
medies  ;  and  where  there  is  a  redundance  of  thick  grumous  blood, 
a  vein  is  firft  to  be  opened  in  the  foot,  a  few  clays  after  in  the  arm; 
then  in  the  jugular  vein,  or  one  in  the  noftrils  with  a  ftriw  ;  and  laft 
of  all  the  frontal  vein,  with  a  blunt  lancet,  for  fear  of  hurting  the 
pericranium.  Tepid  baths  made  of  rain  or  river-water  are  alfo  conve¬ 
nient  ;  and  before  the  patient  enters  the  bath,  he  ffioufd  have  cold 
w'ater  poured  on  his  head.  Purgatives  are  likewile  ufeful ;  but  the 
lenient  are  to  be  preferred  to  the  draltic :  thus  manna,  caffia,  rhu¬ 
barb,  cream  of  tartar,  or  tartar  vitriolate,  are  mod  convenient,  when 
the  difeafe  arifes  from  the  hypochondriac  paflion,  a  ftagnation  of 
the  blood  in  the  intertines,  or  in  the  ramifications  of  the  vena  portae, 
efpecially  Qhen  taken  in  decoiftions  and  infufions  at  repeated  inter¬ 
vals,  fo  as  to  operate  in  an  alterative  manner.  Some  kinds  of  mi¬ 
neral  waters  are  alfo  highly  efficacious  in  melancholy  and  madnefs : 
but  nothing  is  better  for  removing  the  caufe  of  thefe  diforders,  than  de¬ 
purated  mercury.  Particular  medicines  among  vegetables,  are  balm, 
betony,  vervain;  brook-lime,  fage,  w'ormwood,  flowers  of  St.  John’s 
wort,  of  the  lime-tree,  and  camphire:  from  animals,  afs’s  blood: 
among  minerals,  flee!,  cinnabar,  fugar  of  lead,  and  the  calx  and  tinc¬ 
ture  of  filver.  Hoffman  is  of  opinion,  that  nothing  better  deferves  the 
name  of  a  fpecific  in  thefe  difeafes  than  motion  and  exercife,  when 
duly  proportioned. to  the  ftrength  of  the  body.  Sedative  medicines  are 
good,  but  no  opiates  and  narcotics,, for  thefe  induce  ftupidity  and 
folly :  thofe  that  are  good  in  an  epilepfy,  will  be  here  beneficial, 
fuch  as  cartor,  (havings  of  hartfhorn,  the  roots  and  feeds  of  piony, 
antileptic  powders,  tiie  valerian  root,  flowers  of  the  lily  of  the  valley, 
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and  of  the  lime-tree.  Boerhaave  fays,  the  principal  remedy  for  rav¬ 

ing  madnefs  is  dipping  in  thefea,  and  keeping  the  patient  there  as  long 
as  he  can  bear  it.  As  a  high  degree  of  the  itch  has  terminated  thefe 
diforders,  it  mav  be  proper  to  make  iil’ues  in  the  back  ;  but  bliflers, 
contrary  to  Shaw’s  opinion,  are  prejudicial;  for,  by  (limulating  the 
nervous  membranes  and  the  dura  mater,  they  increafe  the  fpalmo- 
dic  ftritfture,  and  the  motionof  rhegrofs  and  bilious  blood  through 
the  head  and  the  other  parts  of  the  body. 

As'to  diet,  the  patient  ftiould  carefully  abftain  from  fait  and 
fmoked  flefh,  whether  beef  or  pork  ;  from  fhell-fifti:  from  fiflvof  a 
heavy  and  noxiousquality  ;  from  aliments. prepared  with  onions  and 
garlic:  all  which  generate  a  thick  blood.  He  fhould,  in  general,  eat 
no  more  than  is  l'ufficlent  to  fupport  nature.  Small  beer,  or  cold 
pure  water,  are  the  beft  drink  ;  but  fweet  and  ftrong  wines  are 
highly  prejudicial,  as  is  alfo  exceffivc  fmoaking  tobacco.  Change  of 
air  and  travelling  may  be  beneficial. 

Dr.  Michelotti  relates  the  cure  of  a  young  man,  who,  after  being 
expoled  to  very  hot  weather  at  fea,  and  having  committed  violent 
debauches  in  drinking,  became  mad,  without  anv  fever.  He  was 
cured  by  violent  bleeding,  ftarving,  weak  very  cold  drink,  the  cold 
bath,  and  pouring  cold  water  on  his  head. 

Madnefs,  fays  Dr.  Battie,  confidered  as  a  delulive  fenfation,  un- 
-connedled  with  any  other  lymptom,  requires  the  patient’s  being  re¬ 
moved  from  all  obje£is  that  a<ft  forcibly  upon  the  nerves,  and  excite 
too  lively  a  perception  of  things,  more  efpecially  from  fuch  objects 
as  are  the  known  caufes  of  his  diforder.  The  vilits,  therefore,  of 
affedling  friends,  as  well  as  enemies,  and  the  impertinent  curiofity 
of  thofe,  who  think  it  paftime  to  converfe  with  madmen,  and  fpnrt 
with  their  paflions,  ought  firidfly  to  be  forbidden.  On  the  fame 
account,  the  plqee  of  confinement  fhould  be  at  fome  diltance  from 
home,  and  none  of  his  own  fervants  fhould  be  luffered  to  wait  on 
him.  Every  unruly  appetite  fhould  be  checked ;  and  every  fixed 
imagination,  if  poflible,  diverted.  The  patient’s  body  and  place  of 
-Tcfidence  fhould  be  kept  clean  ;  the  air  he  breathes  lhould  be  dry 
and  free  from  noifome  tieams;  his  food  cafy  of  digcltion,  and  fimple, 
neither  fpirituous,  nor  high-feafoned  ;  and  his  amufement,  not  too 
engaging,  nor  too  long  continued,  but  rendered  agreeable  by  a  well- 
timed  variety  ;  and  his  employment  fhould  be  about  fuch  things  as 
are  indifferent,  and  which  approach  the  nearelt  to  an  intermediate 
ftate,  between  pleafure  and  anxiety.  In  the  cure  of  madnefs,  fup- 
pofed  by  Dr.  Battie  to  arife  from  delirious  preffure  of  the  brain,  or 
medullary  fubftance  in  the  nerves,  he  diretts  our  firft  attention  to 
leffen,  divert,  or  difiodge  the  cumpreffing  matter  from  the  part  af- 
fedted  :  the  intentions  for  which  purpofes  are,  depletion,  revulfion, 
removal,  and  exprefiion.  When  preffure  of  the  brain  and  nerves 
is  fudden,  the  two  firft  intentions  may  be  fafely  and  effedlually  ari- 
fwered  by  the  lancet  and  cupping  glafs,  repeated  in  proportion  to 
the  flrength  of  the  patient,  and  the  greatnefs  of  the  preffure.  To  the 
feme  purpofe  are  recommended  the  neutral  falts,  fuch  as  nitre,  fal 
catharticus,  amarus,  magnelia  alba,  tartar,  and  all  it’s  preparations, 
but  more  efpecially  the  fal  diureticus:  this  latter  is  alfo  highly  ex¬ 
tolled  by  Dr.  Muzzel,  of  Berlin,  in  his  treatife  of  Melancholy,  who 
diredts  a  dram- to  be  given  three  times  a  day  in  a  draught  of  warm 
water,  fweetened  with  honey:  this,  with  other  moiftened  diet,  the 
warm  bath  every  night,  and  the  flefh-brufh  every  morning,  hath,  he 
fays,  great  efficacy. 

MADNING  mtney,  old  Roman  coins,  found  about  Dunftable, 
and  are  fo  called  from  Ma gin  turn,  ufed  by  the  emperor  Antoninus, 
in  his  Itinerary  ,  for  Dunflable. 

MADREPORA,  in  botany,  a  genus  of  fubmarine  plants  of  a 
ftony  har.dn»fs,  but  fomewhat  approaching  to  the  form  of  other  vege¬ 
tables  :  it  iscompofed  of  a  main  item,  and  lubdivided  into  a  number 
of  branches,  which  are  full  of  holes  or  pores,  in  a  radiated  form. 

In  the  Linntean  fyftem,  this  is  a  genus  of  lithophyta :  the  animal 
that  inhabits  it  is  the  medufa. 

MADRIER,  in  the  military  art,  a  long  and  broad  plank  of 
wood,  ufed  for  fupporting  the  earth  in  mining  and  carrying  on  a  fap, 
and  in  making  coffers,  caponiers,  galleries,  and  for  many  other  ufes 
at  a  liege.  Mnehrhrs  are  alfo  ufed  to  cover  the  mouths  of  petards, 
after  they  are  loaded,  and  are  fixed  with  the  petards  to  the  gates  or 
other  places  defigned  to  be  forced  open, 

MADRIGAL,  in  the  Italian,  Spanifh,  and  French  poetrv,  is  a 
fhort  amorous  peem,  compofed  of  a  number  of  free  and  unequal 
verfes,  neither  confined  to  the  regularity  of  a  fonnet,  nor  point  of 
an  epigram,  but  only  confiding  of  fome  tender  and  delicate  thought, 
expretled  with  a  beautiful,  noble,  and  elegant  limplicity. 

MAESTOSO,  or  Maestuoso,  in  the  Italian  mufic,  iignifies  to 
play  with  grandeur;  flow,  but  yet  with  firengfh  and  firmnefs. 

MAGAZINE,  in  the  military  art,  a  place  in  fortified  towns, 
where  all  forts  of  (lores  are  kept  ;  and  where  carpenters,  wheel¬ 
wrights,  fmiths,  &c.  are  employed  in  making  things  needful  to  fur- 
nifh  out  the  train  of  artillery, 

Magazine,  powder,  is  a  building  conflrufled  for  keeping  large 
quantities  of  powder.  1  he fe  magazines  were  formerly  towers  credit'd 
in  the  town  walls  ;  but  many  inconveniences  attending  this  fituation 
of  them,  they  are  now  placed  in  different  parts  of  the  town.  They 
were  at  firlt  conflruCfed  with  Gothic  arches ;  but  M.  Vauban,  find¬ 
ing  thefe  too  weak,  conftrudlcd  them  in  a  femicircular  form,  of  the 
following  di  mentions,  viz.  fixty  feet  long  within,  and  twenty-five 
broad;  the  foundations  eight  or  nine  feet  thick  ;  and  eight  feet  high 
from  the  foundation  to  the  fpring  of  the  arch  ;  the  floor  about  tw  o 
feet  from  the  ground  to  prevent  damp  ;  and,  conlequently,  fix  feet 
for  the  height  of  the  (lory. 

The  thinned  part,  orhanchesof  the  arch,  is  three  feet  thick,  and 
the  arch  made  of  four  lelier  ones,  one  over  the  other,  and  the  outlide 
of  the  whole  terminated  in  a  (lope  to  form  the  roof ;  from  the  higheft 
part  of  the  arch  to  the  ridges  is  eight  feet,  which  makes  the  angle 
lomewhat  greater  than  ninety  degrees'^  the  two  wings,  or  gable 
No.  no.  Vox.,  ill. 
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ends,  are  four  feet  thick,  raifed  fomewhat  higher  than  the  roof  as 
is  cudomary  in  other  buildings;  as  to  their  foundations,  they  are 
five  feet  thick,  and  as  deep  as  the  nature  of  the  ground  requires, 

Magazine,  artillery,  or  the  magazine  to  a  fi^ld  battery,  is  ufuallv 
made  about  fit ty  or  fixty  vards  behind  the  platform.  This  is  a  ca¬ 
vity  dug  in  the  ground  about  four  feet  deep,  and  the  earth  thrown 
betw  een  the  pit  and  the  platform  ;  the  fid«s  of  the  pit  are  form  times 
planked  round  to  keep  it  dry,  and  to  prevent  the  earth  from  crum¬ 
bling  m  ;  and  the  powder-barrels  placed  here  are  covered  w  ith  hur- 
dles  and  earth,  or  tanned  hides,  to  prelerve  the  powder  from  wet  or 
^rc*  The  communication  to  the  moga%ine  is  by  a  (loping  trench  be- 
ginning  to  defeend  about  five  or  fix  yards  behind  the  platform;  and 
the  earth  is  thrown  on  that  fide  where  it  will  mod  conveniently  co¬ 
ver  the  perfons  who  remove  the  barrels  of  powder  from  the  great 
magazine  to  the  battery ,  or  fmall  magazine. 

Magazine,  or  Powder-Room,  in  a  ffiip,  a  elofe  room  or  ftore- 
houfe  built  in  the  fore  or  after  part  of  a  ffiip’s  hold,  to  contain 
the  gunpowder  ufed  in  battle,  &c.  This  apartment  is  ffrongly  fe- 
cured  againi!  fire,  and  no  perion  is  fuffered  to  enter  it  with  a  lamp 
or  candle  ;  it  is  therefore  lighted,  as  occafion  requires,  by  means  of 
the  candles  or  lamps  which  are  fixed  in  the  light- room  contiguous 

MAGDALEN,  or  A uns  of  St.  Magdalen,  an  order  of  reli¬ 
gious  in  the  Romifh  church,  dedicated  to  St.  Mary  Magdalen,  and 
fometimes  called  Magdalunettes.  Thefe  chiefly  conlilt  of  courtezans 
who,  quitting  their  profeffion,  devote  the  red  of  their  lives  to  re* 
pentanee  and  mortification. 

MAGELLANIC  clouds,  whitiffi  appearances  like  clouds,  feen 
in  the  heavens  towards  the  fouth  pole,  and  having  the  fame  apparent 
motion  as  the  (tars.  They  are  three  in  number,  two  of  them  near 
each  other.  The  larged  lies  far  from  the  fouth  pole;  but  the  other 
two  are  not  many  degrees  more  remote  from  it  than  the  neared  con- 
fpicuous  dar,  that  is,  about  eleven  degrees.  Mr.  Boyle  conjectures 
that  if  thefe  clouds  were  feen  through  a  good  telefcope,  they  w^ould 
appear  to  be  multitudes  of  fmall  dars,  like  the  milky  way. 

MAGGOT,  the  common  name  of  the  fly-worm,  bred  in  flefh 
from  the  egg  of  the  great  blue  flefh-fly.  Notwithftanding  the  dif! 
fade  for  this  animal,  it’s  figure  and  ftru&ure  of  parts  are  greatly 
worth  attending  to,  and  may  feire  as  a  general  hidory  of  the  clafs  of 
worms  produced  from  the  eggs  of  flies.  This  animal  is  white  and 
flefliy;  it’s  body  is  compofed  of  a  number  of  rings,  like  the  bodies 
of  caterpillars,  and  other  the  like  infects,  and  is  capable,  at  The  plea¬ 
fure  of  the  animal,  of  afluming  different  figures,  being,  at  times 
more  or  lefs  extended  in  length,  and  conlequently  more  or  lefs 
thick.  Notwithflanding  this  creature  has  no  legs,  it  is  able  to  move 
itfelf  very  fwiftly,  and,  in  it’s  firft  attempt  to  move  it’s  body,  is  ex¬ 
tended  to  it’s  greateft  length,  and  aflumes  fomething  of  the*  figure 
of  a  pointed  cone. 

MAGI,  or  Magians,  a  title  which  the  ancient  Perfians  <ravc 
to  their  wife  men,  or  philofophers. 

Magi,  among  the  Perfians,  anfwers  to  aopoi,  or  qnxoaoQoi,  among 
the  Greeks ;  fapientes,  among  the  Latins ;  Druids,  among  the  Gauls- 
Cymnofophifis,  among  the  Indians;  and  prophets,  or  prirfls, "among 
he  Egyptians.  J  ° 

The  Magi,  or  Magians,  formed  one  of  the  two-  grand  feds  intp 
which  the  idolatry  of  the  world  was  divided  between  five  or  fix  hun¬ 
dred  years  before  Cnrift.  Thefe  abominated  all  thofe  images  which 
were  worftiipped  by  the  other  fed,  denominated  Sabians,  and 
paid  their  worfliip  to  the  Deity  under  the  emblem  of  fire.  Their 
chief  dodlrine  was,  that  there  were  two  principles,  .one  of  which 
was  the  caufe  of  all  good,  and  the  other  the  caufe  of  all  evil.  The 
former  was  reprefented  by  light,  andthe  latter  by  darknefs,  as  their 
trueft  fvmbols ;  and  of  the  compofition  of  Thefe  two  they  Yuppofcd 
that  all  things  in  the  world  were  made.  The  good  cr0d  they  called 
Yazdan,  denominated  by  the  Greeks  Orofmades;  and  the  evil  god 
Ahraman,  whom  the  Greeks  called  Arimanius.  Concerning  thefe 
two  gods,  there  was  this  difference  of  opinion  among  them°;  that 
whereas  fome  held  both  of  them  to  have  been  fromall  eternity*  there 
were  others  who  contended,  that  the  good  god  only  was  eternal  and 
that  the  other  was  created.  But  they  both  agreed  in  this,  that  there 
will  be  a  continual  oppolition  between  thefe  two,  till  the*  end  of  the 
world;  when  the  former  (hall  overcome  the  latter;  and  that  fiom 
thenceforth  each  of  them  fhall  have  his  world  to  himfelf;  that  is 
the  good  god  fliall  have  his  world,  with  all  good  men  with  him* 
and  the  evil  god  the  evil  world,  with  all  evil  men  with  him. 

MAGIC,  Magia,  in  it’s  ancient  fenfe,  the  fcience,  ordifeipline 
and  doctrine,  of  the  Magi,  or  wife-men  of  Perfia.  See  the  preceding 
article.  & 

Magic,  in  a  more  modern  fenfe,  is  a  fcience  which  teaches  to 
perform  wonderful  and  furpriiing  effects. 

Natural  magic  is  only  the  application  of  natural  philofophy  to  the 
production  of  furprifing,  but  yet  natural  effects.  1  he  common  na¬ 
tural  magic,  found  in  books,  gives  us  fome  trifling  traditions  of  the 
fympathies  and  antipathies  of  things,  or  of  their  occult  and  peculiar 
properties,  which  are  ufually  intermixed  with  manychildifh  experi¬ 
ments,  admired  rather  for  their  difguife  than  for  themfelves. 

Magic  fquare,  a  fquare  figure,  tormed  of  a  feries  of  numbers, 
in  mathematical  proportion ;  fo  difpofed  in  parallel  and  equal  ranks, 
as  that  the  fums  of  each  row,  taken  either  perpendicularly,  horizon¬ 
tally,  or  diagonally,  are  equal. 

The  feveral  numbers  which  compofe  any  fquare  number  (for  in- 
(lance,  1,  2,  3,4,  5,  &c.  to  25  inclulive,  which  compofe  the  fquare 
number  25)  being  difpofed  after  each  other,  in  a  fquare  figure  df 
25  cells,  each  in  it’s  cell ;  if  then  you  change  the  order  of  thefe  num¬ 
bers,  and  difpofe  them  in  the  cells  in  fuch  a  manner,  as  that  the  five 
numbers  which  fill  an  horizontal  rank  of  cells,  being  added  toge¬ 
ther,  fliall  make  the  fame  fum  with  the  five  numbers  in  any  other 
rank  of  cells,  whether  horizontal,  or  vertical,  and  even  the  fame 
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number  with  the  five  in  each  of  the  two  diagonal  ranks;  this  difpo- 
fition  of  numbers  is  called  a  magic Jquare ;  in  oppofition  to  the  for¬ 
mer  difpofition,  which  is  called  a  natural  Jquare.  See  the  figures 
following:  , 


Natural  fquare. 


Magic  Jquare. 
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M.  De  la  Hire  propofes  a  general  method  for  uneven  fquares, 
which  has  feme  fimilitude  with  the  theory  of  compound  motions,  fo 
ufeful  and  fertile  in  mechanics.  As  that  conliits  in  decompounding 
motions,  and  refolving  them  into  others  more  fimple ;  to  does  M. 
De  la  Here’s  method  conlift  in  refolving  the  fquare  that  is  to  be  con- 
ftrudted  into  two  fimple  and  primitive  fquares.  It  mult  be  owned, 
however,  it  is  not  quite  fo  eafy  to  conceive  thofe  two  (imple  and  pri¬ 
mitive  fquares  in  the  compound  or  perfect  fquare,  as  in  an  oblique 
motion  to  imagine  a  parallel  and  perpendicular  one. 

The  ingenious  Dr.  Franklin  feems  to  have  carried  this  curious 
fpeculation  farther  than  any  of  his  predecefTors  in  the  fame  way.  He 
has  conftrutfted  not  only  a  magic  fquare  of  fquares,  but  likewile  a 
magic  circle  of  circles,  of  which  we  fhnll  give  fume  account  for  the 
amufementof  our  readers.  The  magic  fquare  of  fquares  is  formed 
by  dividing  the  great  fquare,  as  Plate  29,  fig.  64.  1  lie  great  fquare 
is  divided  into  256  fmall  fquares,  in  which  all  the  numbers  from 
1  to  256  are  placed,  in  16  columns,  which  may  be  taken  either  ho¬ 
rizontally  or  vertically.  The  properties  are  as  follow  : 

1.  The  fum  of  the  lixteen  numbers  in  each  column,  vertical  and 
horizontal,  is  2056. 

2.  Every  half  column,  vertical  and  horizontal,  makes  1028,  or 
half  of  2056. 

3.  Half  a  diagonal  afeending,  added  to  half  a  diagonal .  defend¬ 
ing,  makes  2056,  taking  thefe  half  diagonals  from  the  ends  of  any 
fide  of  the  fquare  to  the  middle  thereof;  and  fo  reckoning  them 
either  upward  or  downward  ;  or  fidewife  from  left  to  right  hand, 
or  from  right  to  left. 

4.  The  fame  with  all  the  parallels  to  the  half  diagonals,  as  many 
as  can  be  drawn  in  the  great  fquare:  for  any  two  of  them  being 
diretfted  upward  and  downward,  from  the  place  where  they  begin, 
to  that  where  they  end,  their  fums  will  make  2056.  The  fame 
downward  and  upward  in  like  manner:  o,r  all  the  fame  if  taken 
Tideways  to  the  middle,  and  back  to  the  fame  lide  again. 

N.  B.  One  fet  of  thefe  half  diagonals  and  their  parallels,  is  drawn 
in  the  fame  fquare  upward  and  downward.  Another  fuch  fet  may 
be  drawn  from  any  of  the  other  three  fides. 

5.  The  four  corner  numbers  in  the  great  fquare  added  to  the  four 
central  numbers  therein,  make  1028  ;  equal  to  the  half  fum  of  any 
Vertical  or  horizontal  column,  which  contains  16  numbers;  and 
equal  to  half  a  diagonal,  or  it’s  parallel. 

6.  If  a  fquare  hole  (equal  in  breadth  to  four  of  the  little  fquares) 
be  cut  in  a  paper,  through  which  any  of  the  lixteen  little  fquares  in 
the  great  fquare  may  be  fecn,  and  the  paper  be  laid  on  the  great 
fquare;  the  fum  of  ail  the  16  numbers,  feen  through  the  hole,  is 
equal  to  the  fum  of  the  16  numbers  in  any  horizontal  or  vertical 
column,  viz.  2056. 

The  magic  circle  of  circles,  fig.  65,  is  compofed  of  a  feries  of 
numbers,  from  12  to  75  inelulive,  divided  into  eight  concentric  cir¬ 
cular  fpaces,  and  ranged  in  eight  radii  of  numbers,  with  the  number 


12  in  the  center;  which  number,  like  the  center,  is  common  to  all 


thefe  circular  fpaces,  and  to  all  the  radii. 

The  numbers  are  fo  placed,  that  the  fum  of  all  thofe  in  either  of 
the  concentric  circular  fpaces  above-mentioned,  together  with  the 
central  number  12,  make  360;  equal  to  the  number  of  degrees  Ln 
a  circle. 

The  numbers  in  each  radius  alfo,  together  with  the  central  num¬ 
ber  12,  make  juft  360. 

The.  numbers  in  half  of  any  of  the  above  circular  fpaces,  taken 
•ither  above  or  below’  the  double  horizontal  line,  with  half  the  cen¬ 
tral  number  12,  make  180;  equal  to  the  number  of  degrees  in  a 
femicircle. 

If  any  four  adjoining  numbers  be  taken,  as  if  in  a  fquare,  in  the 
radial  divifiuns  of  thefe  circular  fpaces  ;  the  fum  of  thefe,  with  half 
the  central  number,  make  180. 

T  here  are,  moreover,  included  four  fets  of  other  circular  fpaces, 
bounded  by  circles  which  are  excentric  with  refpedt  to  the  common 
center;  each  of  thefe  fets  containing  five  fpaces.  The  centers  of 
the  circles  which  bound  them  are  at  A,  B,  C,  and  D.  The  fet 
whofe  center  is  at  A  is  bounded  by  dotted  lines  ;  the  fet  whofe  Cen¬ 
ter  is  at  C  is  bounded  by  lines  of  fliort  unconnedlcd  (trokes;  and 
the  fet  round  D  is  bounded  by  lines  of  unconnected  longer  (irokes, 
to  difiinguifh  them  from  one  another.  In  drawing  this  figure  by 
hand,  the  fet  of  concentric  circles  fhould  be  drawn  with  black  ink; 
and  the  tour  different  fets  of  concentric  circles  with  four  kinds  of 
ink  of  different  colours;  as  blue,  red,  yellow,  and  green,  for  diftin- 
guifhing  them  readily  from  one  another. 

Thefe  fets  of  excentric  circular  fpaces  interfe#  thofe  of  the  con¬ 
centric,  and  each  other:  and  yet,  the  numbers  contained  in  each  of 
die  excentric  (paces,  taken  all  around  through  any  of  the  20,  which 
aic  excentric,  make  the  fame  fum  as  thofe  in  the  concentric ;  namely 
360,  when  the  central  number  12  is  added.  Their  halves  alfo, 
taken  above  or  below  the  double  horizontal  line,  with  half  the 
central  number,  make  180. 

Obfervc,  that  there  is  not  one  of  the  numbers  but  what  belongs 
at  lean:  to  two  of  the  circular  fpaces  ;  fotne  to  three,  fomc  to  four. 


fome  to  five :  and  yet  they  are  all  fo  placed,  as  never  to  break  the 
required  number  360,  in  any  of  the  28  circular  fpaces  within  the 
primitive  circle. 

To  bring  thefe  matters  in  view,  all  the  numbers  as  above-men¬ 
tioned  are  taken  out,  and  placed  in  feparate  columns,  as  they  ftand 
around  both  the  concentric  and  excentric  circular  fpaces,  always  be¬ 
ginning  with  theputermoft  and  ending  with  the  innermoftof  each 
fet ;  and  alfo  the  numbers  as  they  ftand  in  the  eight  radii,  from  the 
circumference  to  the  center:  the  common  central  number  12  being 
placed  the  loweft  in  each  column. 


In  the  eight  concentric  circular  fpaces. 
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If  now,  we  take  anv  four  numbers, as  in  a  fquare  form, 
cither  from  N°  1.  N°  2.  (as  fuppofe  from  N°  1.)  as  in  the  *4  72 

margin  ;  and  add  half  the  central  number  12  to  them,  the  23  °3 

fum  will  be  180;  equal  to  half  the  numbers  in  any  circular  " 

fpace,  taken  above  or  below  the  double  horizontal  line :  and  equal 
to  the  number  of  degrees  in  a  femicircle.  Thus,  14,72,25,  63, 
and  6,  make  1 80. 

MAGICIAN,  is  one  who  pra£!ifcs  the  art  of  magic.  See  the 
articles  Divination  and  Sorcery. 

1  he  ancient  magicians  pretended  to  extraordinary  powers  of  inter¬ 
preting  dreams,  foretelling  future  events,  and  accomplifhing  many 
wonderful  things,  by  their  fuperior  knowlegecf  the  fecret  powers  of 
nature,  of  the  virtues  of  plants  and  minerals,  and  of  the  motions  and 
influe nces-of  the  ftars.  And  as  the  art  of  magic  among  the  pagan 
nation*  was  founded  in  this  fyftcm  of  theology,  and  the  magi  who 

firft 
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firft  exercifed  it  were  the  priefts  of  the  gods,  they  pretended  to  de¬ 
rive  thefe  extraordinary  powers  from  the  affiltmce  of  the  gods, 
which  affiftance  they  fought  by  a  great  variety  of  rites  and  facritices; 
adapted  to  their  rcfpedive  natures,  by  the  ufe  of  charms  and  fuper- 
ftitious  words,  and  alf>  by  ceremoni -s  and  flip;  lications  :  they  pre¬ 
tended  iikewife,'  in  the  proper  ufe  of  their  art,  to  a  power  of  com¬ 
pelling  the  gods  to  execute  their  delires  and  command-.  A  late  ex¬ 
cellent"  writer  has  (hewn,  that  the  fcripture  brands  all  thefe  powers 
as  a  (hamelefs  impofture,  and  reproaches  thole  who  aftumcd  rhem 
with  an  utter  inability  of  difcoveringor  accomplifh  ng  any  thing  fu- 
pernatural.  See  Ifaiah  xlvii.  n,  12,  13.  viii.  18,  19.  xli.  23,  24. 
xliv.  ■25.  Jerem.  x.  2,  3,  8,  14.  xiv.  14.  xxvii.  9  ro.  I.  3b.  Pi. 
xxi.  6.  Jonah  ii.  8.  But  the  ftrongclt  argument  rdpcdfing'thde  im- 
poflors  is  derived  from  the  fcripture  hiitory  of  tite  Egyptian  magi¬ 
cians  whooppofed  Mofes.  With  regard  to  the  works  performed  by 
thefe  m  g'cutns,  fome  have  fu[  pofed  that  God  himlelt  impowered 
them  to  perform  true  miracles,  and  gave  them  an  uncXi  eded  fuc- 
ce(s  •  but  the  hiltorv  exprefslv  aferibes  the  efTeds  they  produced, 
not  to  God,  but  to  their  own  inehantments. 

In  a  late  elaborate  inquiry  ino  the  true  fenfe  and  defign  of  this 
part  of  fcripture  hiftory,  it  has  been  (hewn,  that  the  narn.  s  given  to 
the  tn> victims,  feem  to  exprefs  their  prokffion,  their  affectation  ot 
fuperior  knowlege,  and  their  pretences  both  to  explain  and  effed 
fignsand  wonders,  by  obfervi-ng  the  rules  of  their  drt ;  and  therefore, 
that  thev  are  the  perfons,  whofe  ability  of  dilcOvering  or  effeding 
anv  thing  fuiernatural  the  fcrip'ure  exprefsiy  denies. 

It  has  been  urged,  that  Moles  ddcribes  the  works  of  the  magicians 
in  the  very  fame Janguage  he  does  his  own,  Exod.  vii.  11,  1 2.  v.  22. 
viii.7,  and  hence  it  is  concluded,  that  they  were  equally  miraculous. 
To  this  objedion  it  is  replied,  that  it  is  common  to  (peak  of  pro- 
fefled  jugglers,  as  doing  what  they  pretend  and  a;  pear  to  do  ;  but 
that  Mofes  does  not  affirm,  that  there  was  a  per  fed  conformity  be¬ 
tween  bis  works  and  thofe  of  the  magician ,,  but  they  din  Jo,  or  in  like 
manner,  ufine  a  word  which  expreftes  meiely  a  general  limilirud.  , 
and  he  exprefsiy  refers  all  they  did,  or  attempted  in  imitation  of 
himfelf,  not  to  the  invocation  or  power  of  datmons,  or  of  any  fupe¬ 
rior  beings,  but  to  human  artifice  and  impolture.  The  original 
words  tranflated  inehantments,  Exod  vii.  II,  22,  and  viii.  7,  IS,  m- 
port  deception  and  concealment,  and  ought  ro  have  been  rendered 
fecret Jl  ights,  or  jugglings.  The  lame  learned  writer  farther  (hews, 
that  the  works  performed  bv  the  magicians  did  not  exceed  the  caule, 
or  human  artifice,  to  which  they  are  aicribed. 

MAGIS  EERY,  in  chemiftry,  eorpmonly  denotes  a  white  pow¬ 
der,  prepared  of  certain  fublfanccs  by  precipitation.  1  heft  fub- 
lfances  are  either  of  the  mineral  kind,  as  earth,  ltones,  &c.  or  vege¬ 
tables,  as  herbs,  rclins,  &c.  or  animals,  as  bones,  horns,  and  cj  ulta- 

ceous  parts.  4 

The  method  of  preparing  it  is  thus:  Take  the  fubitance  from 
which  you  defign  to  prepare  the  mag  fiery,  and  bruiie  or  break  it 
grofsly;  then  pour  thereon  a  proper  liquor,  an  acid,  &c.  in  order  to 
ft's  folution  or  extraction.  The  folution  is  precipitated  by  an  affu- 
fion  of  the  liquor,  or  by  the  matter  bv  whofe  force  that  of  the  Ad¬ 
vent  is  blunted  :  the  precipitated  powder  may  be  wafhed,  it  necef- 
farv,  with  common  water,  and  afterwards  gently  dried. 

Magistery  of  b'jnluth,  is  made  by  diflolving  bifmuth  in  fpirir  of 
nitre,  and  pouring  on  it  fait  water,  which  precipitates  the  magijiery 
to  the  bottom. 

Magistery  of  lead,  is  made  by  diflolving  faccharum  faturm  in 
diftilled  vinegar,  and  then  precipitating  it  with  oil  of  tartar  pcrdeli- 
quium. 

Magistery  of  rejins ,  or  refinous  extracts  of  lcammony,  jaiap, 
&c.  are  made  by  diflolving  the  mater  in  fpirit  of  wine,  and  precipi¬ 
tating  it  with  water. 

MAGISTRATE,  any  public  officer  to  whom  the  executive 
power  of  the  law  is  committed,  either  wholly,  or  in  part;  lome  be¬ 
ing  fupreme  ;  others,  fubordinate 

MAGMA,  among  chcmifts,  &c.  the  dregs  or  recrement  of  a 
compofition,  remaining  after  all  the  more  fluid  parts  are  exprelled. 
Some  ufe  it  to  exprefs  a  mafs  of  any  tiling  ;  others,  for  a  very  thick 
ointment;  and  oi  hers,  for  the  remains  ot  anointment  after  expief- 
fion  from  it’s  ingredients. 

MAGNA  ofjiza  eli gen  da,  a  writ  directed  to  the  fficriff  tofummon 
four  lawful  knights  before  the  juft  ices  of  affife,  there,  upon  their 
oaths,  to  choofe  twelve  knights  of  the  vicinage,  &c.  to  pafs  upon  the 
great  affife  between  A.  B.  plaintiff,  and  C.  D.  defendant,  &c.  See 
Assise. 

Magna  charta,  the  great  charter  of  the  liberties  of  England,  and 
the  bafts  of  our  laws  and  privileges. 

This  charter  may  be  faid  to  derive  it’s  origin  from  King  Edward 
the  Confeffor,  who  granted  feveral  privileges  to  the  church  and  ftate, 
by  charter :  thefe  liberties  and  privileges  were  alfo  granted  and  con¬ 
firmed  bv  king  Henry  1.  by  a  celebrated  .great  charter,  now  loft; 
but  which  was  confirmed  or  re-enaded  by  king  Henry  II.  and  king 
John.  Henry  III.  the  fucceffor  of  this  lalt  prince,  after  having 
caufed  twelve  men  to  make  inquiry  into  the  liberties  of  England  in 
the  reign  of  Henry  1.  granted  a  new  charter,  which  was  the  fame 
as  the  prefent  magna  charta;  this  he  feveral  times  confirmed,  and  as 
often  broke  ;  til!,  in  the  thirty-feventh  year  of  his  reign,  he  went  to 
Weftminfter-hall,  and  there,  in  the  prefence  of  the  nobility  and 
biffiops,  who  held  lighted  candles  in  their  hands,  magna  charta  was 
read,  the  king  all  the  while  holding  his  hand  to  his  breaft,  and  at 
laft  folemnlv  fwearing  faithfully  and  inviolably  to  obferve  all  the 
things  therein  contained,  &c.  then  the  bifhops,  extinguiffiing  the 
candles,  and  throwing  them  on  the  ground,  they  all  cried  out, 
“  Thus  let  him  be  extinguiffied,  and  ftink  in  hell,  who  violates  this 
charter1.”  it  isobferved,  notwithllanding  the  folcmnity  of  this  con¬ 
firmation,  king  Henry,  the  very  next  year,  again  invaded  the  rights 
of  his  people,  till  thip  barons  entered  into  a  war  againft  him,  when, 
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after  various  fucccfs,  he  confirmed  this  charter,  and  the  charter  of 
;  the  foreft,  in  the  fifty-fecond  year  of  his  reign.  This  excellent 
charter,  fo  equitable  and  beneficial  to  the  fubjed,  is  the  moll  ancient 
written  law  in  the  kingdom  :  by  the  25  Edw.  I.  it  is  ordained,  that 
it  (hall  be  taken  as  the  common  law;  and  by  the  43  Edw.  Ill,  all 
ftarutes  made  againft  it  are  declared  to  be  void. 

magnesia  atba,  in  the  materia  medica,  a  fine  white  earth,  fo- 
lubie  readily  in  all  acids,  the  vitriolic  as  well  as  the  others,  into  a 
biner  purgative  liquor;  and  not  convertible  by  fire  into  quick  lime 

This  arth  has  not  hitherto  been  found  naturally  pure,  or  in  a  fe- 
parate  ftate:  it  was  for  feveial  years  a  celebrated  fecret  in  the  hands 
of  fome  particular  perform  abroad,  til!  it’s  preparation  was  made  pub¬ 
lic  bv  Lancili  in  the  year  1717,  and  afterwards  by  Hoffman  in  1722. 
It  was  then  extracted  from  the  mother-ley,  or  the  liquor  which  re¬ 
mains  after  the  crvftal fixation,  of  rough  nitre  ;  either  by  precipita¬ 
tion  with  a  f  lution  of  fixed  alcaline  fait;  or  by  evaporating  the 
liquor,  and  calcining  the  dry  reliduum,  fo  as  to  diflipate  the  acids, 
by  which  die  earth  had  been  made  diffoluble.  ■ 

Hie  magnejia ,  in  this  mother-ley,  appears  to  have  proceeded  from 
the  vegetable  a!hes  which  are  either  made  ingredients  in  the  com- 
pofitions  from  which  nitre  is  obtained,  «r  elfe  added  to  the  elixation 
of  the  nitre:  for  the  afhes  of  different  wood',  burnt  to  perfect  white- 
nefs,  and  freed  *ro;r.  their  alcaline  fait,  were  found  to  be  of  the  fame 
nature  with  the  true  magnejia.  But  as  quicklime  alfo,  in  moff  of  the 
German,  French,  and  other  European  nitre-works,  is  commonly 
empkned  in  Urg  quantity,  the  earth  obtained  from  the  inother- 
ley.s  of  tnofe  works  is  rather  a  calcareous  earth  than  magnejia.  What 
is  new  brought  from  abroad,  under  the  name  of  magnejia,  g;v  s  plain 
! -routs  ot  it’s  calcareous  na'ure,  bvit’s  burning  into  quicklime,  and 
fornvng  a  Alenires  with  the  vitriolic  acid. 

The  true  m  gmjia  is  obtained  in  great  purity,  from  a  filtered  fo- 
lu  ion  of  fat  catha  ticus  amarus ;  by  adding  a  filtered  folution  of  any 
alcaline  fair,  till  a  freth  addition  produces  no  further  milkinefs.  The 
white  earth,  which  precipitates,  is  to  be  wafhed  by  repeated  affu- 
lions  of  hot  as  well  as  cold  water,  and  then  dried  for  ufe. 

The  magnejia  is  recommended  by  Hoffman  as  an  ufeful  antacid,  a 
fafe  and  inoffenlive  laxative  in  doles  of  a  dram  or  two,  and  a  diapho¬ 
retic  and  di  uretic,  when  given  in  fmaller  dofes,  as  fifteen  or  twenty 
grains.  Nince  this  time,  it  has  of  late  come  into  great  efteem  among 
us,  particularly  in  heart-burns,  and  for  preventing  or  removing  the 
many  diforders  which  children  are  thrown  into  from  a  redundance  of 
acid  humours  in  the  firlt  palfages.  It  is  preferred,  on  account  of  it’s 
1  ixativequali  y,  to  the  teftaeeousand  other  abforbent earths,  which, 
unlels  gentle  purgatives  are  given  occaiionally  to  carrv  them  off,  are 
apt  to  lodge  in  the  body,  and  occafion  a  coftivenefs  very  detrimental 
to  infants.  It  muft  be  obferved,  however,  that  it  is  not  the  ma gmjia 
itfelf  which  proves  laxative,  but  the  faline compound  refulting  from 
it’s  coalition  with  acids:  it  there  are  no  acid  juices  in  the  ftomach 
to  diflolve  it,  it  has  no  fenlible  operation,  and  in  fucb  cafes  it  may 
•be  rendered  purgative  by  drinking  any  kind  of  acidulous  liquors 
after  it.  All  the  other  known  foluble  earths  yield  with  acids,  not 
purgative,  but  more  or  lefs  aftringent  compounds. 

Magnesia  nig' a,  or  Manganese,  is  a  native  mineral  found  in 
iron  mines,  and  in  the  lead  mines  of  Mendip-hills,  in  Sumerfetfffire, 
commonly  conlidered  as  an  ore  of  iron,  though  the  experiments  of 
Mr.  Pott  and  Mr.  Cronlfedt  (hew,  that  it  contains  little  or  no  iron  ; 
and  thereiore,  the  latter  author  has  made  a  rfiitind  order  of  this 
earth,  which  he  calls  terra  magnejia.  From  fome  experiments  of 
the  former  writer,  it  may  be  pretumed  that  this  mineral  confifts, 
in  great  part,  of  an  earth,  analogous  to  that  of  alum,  which,  in 
combination  with  acids,  makes  one  of  the  ftrongeft  hyptics. 

It  is  a  denfe  ponderous  fuUftance,  in  it’s  (inert  and  pureft  pieces, 
approaching  greatly  to  the  texture  of  the  lapis  hamutites,  being  com- 
poled  of  regular  parallel  ftria;,  diverging  from  a  center  to  the  cir¬ 
cumference.  This  kind,  however,  is  rare ;  belide  which  there  is 
another  fomewhat  lefs  pure  kind,  of  an  iron-grey  colour,  and  irre¬ 
gularly  Itreaked,  like  the  Iteel-grained  lead-ores.  But  the  common 
manganefe  is  of  a  perfcdly  irregular  llru£fure.  It  is  very  heavy,  mo¬ 
derately  hard,  and  of  a  deep  dulkv  grey,  approaching  to  black,  tho’ 
fometimes  of  a  ferruginous  brown.  It  is  found  in  large  maffes  of 
no  determinate  fhape,  and  ot  a  rude,  rugged,  and  unequal  furface. 

MAGNET,  arjenical,  in  chemiftry,  denotes  a  mixture  of  equal 
parts  of  arfenic,  fulphur,  and  antimony,  melted  together  over  the 
fire,  and  condenfed  in  manner  of  a  Itone.  It  is  a  very  gentle  cauftic, 
and  lucceeds  very  well  in  taking  down  fungous  fleth  in  wounds. 
Being  worn  during  malignant  dileales,  it  is  fuppofed  topreierve  the 
wearer  from  infection,  by  a  magnetic  power. 


A  New  and  Complete  Dissertation  on 

MAGNETS  and  MAGNETISM. 

I.  Magnets. 

A  Magnet,  loadftone,  is  a  very  rich  iron  ore,  found  in  large  de¬ 
tached  maffes,  of  a  dufky  iron  grey,  often  tinged  with  a  brownifh  or 
reddifh  calf,  and,  when  broken,  appearing  fomething  like  the  com¬ 
mon  emery,  but  lefs  fparkling.  It  is  very  heavy,  confiderably  hard, 
ofaperfedlv  irregular  and  uneven  furface,  and  of  a  firm  Itrudure, 
but  ufually  with  fome  porous  irregularities  within.  It  is  found  in 
England,  and  all  other  places  where  there  are  iron  mines. 

The  word  is  derived  from  a  city  in  Lydia,  called  Magnejia,  where 
this  ftone  was  firlf  found. 

This  famous  ftone  was  well  known  to  the  ancients,  but  fcarce 
any  other  property  of  it  than  that  of  it’s  attrading  iron.  But  we 
do  not  fee  by  any  paffage  in  their  writings,  that  they  knew  any 
thing  of  the  diredive  virtue  of  the  loadftone:  and  we  are  utterly 
in  the  dark  as  to  the  time  this  difeovery  was  firlt  made,  as  alfo 
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when  it  was  applied  to  the  life  of  navigation.  It,  however,  ap¬ 
pears,  that  this  difeovery  was  made  before  theyear  1180.  The  an¬ 
cients  feem  alfo  to  have  been  acquainted  with  the  communicative 
virtue  of  the  magnet.  Plato  has  deferibed  a  chain  of  iron  rings  fuf- 
pended  by  one  another,  the  firft  of  which  is  fuftained  by  theload- 
ftone:  Lucretius,  Philo,  Plinv,  Galen,  and  Nemefius  have  like- 
wile  deferibed  the  fame  phenomenon  :  but  the  knowledge  of  it’s 
directive  power,  whereby  it  difpofes  it's  poles  along  the  merklian 
of  every  place,  and  occasions  needles,  pieces  of  iron,  &c.  touched 
with  it,  to  point  nearly  north  and  fouth,  is  of  a  much  later  date  ; 
though  the  exact  time  of  it’s  djfcovery,  and  the  difeoverer  himfelf, 
are  yet  in  the  dark. 

The  variation  of  the  Magnet,  or  it’s  declination  from  the  pole, 
was  firft  difeovered  by  Seb.  Cabot,  a  Venetian,  in  1500,  w ho  firft 
ferved  our  king  Henry  VI 1.  then  the  king  of  Spain,  and  laftly  re¬ 
turning  to  England,  was  conltitutcd  grand  pilot  by  king  Edw.  VI. 
with  an  annual  falarv  of  above  160/.  though  Ferdinand,  the  fon  of 
Columbus,  aliens,  that  his  father  oblerved  it  in  1492. 

Phenomena  of  the  Magnet,  r.  In  every  magnet  there  are  two 
poles,  one  whereof  points  northward,  the  otherfouthward  ;  one  of 
thefc  is  called  the  north  pole,  and  the  other  the  fouth  ;  and  that  is 
generally,  and  molt  properly  called  the  fouth  pole,  which,  if  the 
magnet  was  put  into  a  little  boat  of  wood,  or  other  materials,  large 
enough  to  fupport  it,  and  fet  it  afloat  in  water,  would  turn  itfelf  to¬ 
wards  the  north  ;  and  that  is  more  properly  called  the  north  pole, 
which  would  turn  towards  the  fouth.  The  reafonof  calling  them 
thus  is,  that  the  pole  of  the  magnet  .which  turns  towards  the  fouth,  is 
of  the  fame  kind  with  the  northern  magnetic  pole  or  poles  of  the 
earth,  and  contrarywife.  The  north  pole  of  one  magnet  alw  ays  at¬ 
tracts  the  fouth  pole,  and  repels  the  north  pole  of  another,  and  vice 
verfa.  It  is  obferved  that  the  poles  of  magnets  arc  not  at  their  ex¬ 
tremities,  but  at  a  little  di  fiance  from  thence;  and  if  the  magnet  be 
divided  into  ever  fo  many  pieces,  the  two  poles  will  be  found  in 
each  piece:  we  may  add,  that  in  fome  natural  magnets  there  are 
more  than  two  poles,  iniiances  having  occurred  of  lome  in  which 
there  arc  eight,  nine,  and  even  ten.  M.  Mufchenbroeck  fays, 
that  he  has  lecn  a  cube,  each  fide  of  which  w  as  polar.  The  axis 
df  a  magnet  is  a  right  line  which  paffes  from  one  pole  to  another, 
and  the  equator  is  formed  by  a  plane  bifeding  it  in  a  diredinn  per¬ 
pendicular  to  the  axis.  By  the  following  method,  the  iituation  of 
the  poles,  and  the  diredion  of  the  magnetic  effluvia  in  paffing  out 
of  the  (lone,  may  be  exhibited  to  the  fight  :  let  AB,  CD,  Plate  146, 
be  the  poles  of  the  (lone  ;  about  every  fide  gently  flrew  fome  fteel- 
filings  on  a  fheetof  white  paper  ;  thefe  fmall  particles  will  be  af- 
feded  by  the  effluvia  of  the  Hone,  and  fo  difpofed  as  to  fhew^  the 
courfe  and  direction  of  the  magnetic  particles  in  every  part.  Thus 
in  the  middle  of  each  pole  between  AB,  and  DC,  it  appears  t»  go 
nearly  ilrait  on  ;  towards  the  fides  it  proceeds  in  lines  more  and 
more  curved,  till  at  lalt  the  curve  lines  from  both  poles  exadly 
meeting  and  coinciding  form  numberlcfs  curves  on  each  fide,  nearly 
of  a  circular  figure,  as  reprefented  in  the  diagram.  This  feems  to 
fliew,  that  the  magnetic  virtue  emitted  from  one  pole  circulates  to 
and  enters  the  other.  The  fituation  of  the  poles  may  be  alfo  de¬ 
termined  by  placing  over  the  magnet  a  very  fine  needle,  which  will 
(land  perpendicularovcr  each  pole,  being  more  (trongly  attraded 
by  it,  and  no  where  elfe.  2.  Thefe  poles,  in  different  parts  of  the 
globe,  are  differently  inclined  towards  a  point  under  the  horizon. 
3.  Thefe  poles,  though  contrary  to  one  another,  do  help  mutually 
towards  the  magnet’s  attradion  and  fufpenfion  of  iron.  4.  If  two 
magnets  be  fpherical ,  one  will  turn  or  conform  itfelf  to  the  other,  fo 
as  either  of  them  would  do  to  the  earth  ;  and  after  they  have  fo 
conformed  or  turned  themfelves,  they  will  endeavour  to  approach 
or  join  each  other  ;  but  if  placed  in  a  contrary  pofition,  they  will 
avoid  each  other.  This  property  may  he  illulf rated  by  placing  two 
fnagnets  on  fmall  pieces  of  wood,  formed  in  the  fhape  of  boats*’,  and 
fwimming  trecly  on  flagnated  water,  undifturbed  by  wind,  and  at 
fuch  a  diltance  as  to  be  within  the  fpere  of  each  other’s  adivity  • 
both  the  boats  will  fwim  towards  each  other  with  an  accelerated 
motion,  and  meet  exadly  in  the  middle  of  the  di  fiance  between 
them,  provided  that  the  boats  and  magnets  were  exadly  of  the  fame 
weight  and  bulk  :  but  if  either  boat  be  turned,  fo  that  it’s  magnet 
may  prefent  a  contrary  end  to  that  bv  which  it  was  attraded  by  the 
other  magnet ,  they  will  both  recede  from  each  other  with  an  equal 
velocity.  1  he  fame  phenomenon  mav  likewife  be  exhibited  by 
fulpending  a  magnet  C,  from  the  end  'B  of  a  balance,  Plate  146 
fig •  4>  and  forming  an  equilibrium  with  a  weight  in  the  fcale  A  • 
place  another  magnet  D  under  C,  and  C  will  be  found  to  rufh  to- 

wafds,1^  uand  tof  lift  the  ™g!«  in  the  fcale  A  ,  but  if  the  oppofite 
end  of  D  be  prefented  to  C  C  will  be  repelled  by  it,  afeend,  and 
the  fcale  A  will  defend  :  if  D  be  placed  above  C,  as  in  E,  the  ef¬ 
fects  will  be  juft  the  contrary. 

So  great  is  the  effed  of  magnets  on  each  other,  that,  when  the 
repellent  poles  of  a  large  magnet  and  a  fmall  one  are  brought  into 
contad,  the  fmall  one  fliall  ; lometiroes  have  it’s  repellency  changed 
into  attradion.  Mr  M.chell  alfo  infers  from  other  experiments 
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ing  proper  allowances  for  that  property  of  magnets,  in  confequence 
of  which  they  attrad  or  repel  equally  at  equal  diftances,  together 
wnh  the  mcreafe  or  diminution  of  power  in  the  magnets  v!uh  which 
the  experiments  were  tried,  bee  Laws  of  Magnetism  e  lfa 
m^be  cut  through  the  axis,  the  parts  or  fegments  of  the  ftone 
which  before  were  joined,  will  now  -void  and  fly  each  other  6  If 
|he  magnet  o  cut  by  a  fedion  perpendicular  to  it’s  axis,  the  two 
points,  which  before  were  conjoined,  will  become  contrary  poles  • 
pne  in  one,  the  other  in  the  other  fegment.  7.  Iron  is  not  only  at- 
traefed  by  a  magnet,  even  more  than  another  magnet,  and  equally  at 
tracts  it  but  aho  receives  virtue  from  the  magnet,  by  application  to  it 
or  barth  from  an -approach  near  it,  thoughitdonot  touch  it:  and  the 


iron  receives  this  virtue  varioufly,  according  to  the  parts  of  the 
(lone  it  is  made  to  touch,  or  even  but  to  approach  to.  In  order 
to  communicate  the  magnetic  virtue  more  cffedually,  the  follow¬ 
ing  methods  are  made  ufe  of :  viz.  it  has  been  difeovered,  that 
iron  rubbed  upon  one  of  the  poles  of  the  magnet  acquires  much 
greater  virtue  than  from  any  other  part  of  it,  and  this  is  more  con- 
fiderablc  from  an  armed  magnet,  than  from  a  naked  one.  Farther 
the  more  gently  the  iron  is  prelfcd,  and  the  more  it  is  prefled 
againfl  the  pole,  the  more  magnctical  it  becomes.  Again,  it  is  more 
convenient  to  impregnate  iron  on  one  pole,  than  on  both  poles  fuc- 
ceffively  ;  becaufc  the  iron  receives  magnetic  virtue  from  each  pole 
in  contrary  diredions,  which  deffroy  each  other’s  effeds.  More¬ 
over,  the  iron  is  much  better  impregnated  by  prelfing  it  uniformly 
and  in  the  fame  diredion,  according  to  its  length,  than  by  rubbing 
it  by  the  middle  ;  and  the  extremity  which  touches  the  pole  lall 
retains  the  greatefl  virtue:  it  is  alfo  of  importance,  that  the  length 
of  the  iron  be  confiderable.  Befides,  a  piece  of  polifhed  ftcel,  or 
of  pointed  iron,  receives  more  virtue  than  mere  iron,  or  iron  of 
the  fame  figure :  and,  cateris paribus,  a  piece  of  iron  that  is  long, 
fmall,  and  pointed,  is  more  flrongly  impregnated  than  that  of  any 
other  form.  8.  If  an  oblong  piece  of  iron  be  any  way  applied  to 
the  flone,  it  receives  virtue  from  it,  only,  as  to  it’s  length.  9.  The 
magnet  lofes  none  of  it’s  own  virtue  by  communicating  any  to  the 
iron  ;  though  ihis  is  doubted  by  Mr.  Savery  ;  and  this  virtue  it 
can  communicate  to  the  iron  very  fpeedily  ;  though  the  longer  the 
iron  touches  or  joins  the  ftone,  the  longer  will  it’s  communicated 
virtue  remain  in  it  ;  and  a  better  magnet  will  communicate  more  of 
it,  and  fooner,  than  one  not  fo  good.  10.  Iron  will  receive  mag- 
netifm  more  eafily  than  fteel ;  the  foft  fleel  receives  it  much  more 
eafilv  than  the  fpring-tempered,  and  the  fpring-tempered  much 
more  eafily  than  the  hard  ;  hut  a  piece  of  fpring-tempered  ftcel  will 
not  return  near  fo  much  magnetifm,  and  is  therefore  incapable  of 
being  excited  to  the  fame  degree  as  hard  fteel  ;  foft  fteel  will  re¬ 
tain  it  (till  lefs  ;  andiron,  which  is  the  fofteft  of  all,  fcarce  re¬ 
tains  any.  Mr.  Michell  has  evinced  the  truth  of  thefe  obfervations 
both  by  reafoning  and  experiment.  There  are  other  bodies,  bc- 
fides  iron  and  fteel,  which  are  fufceptible  of  magnetifm  :  thefe  are 
probably  no  other  than  iron  in  fome  fhape  or  other,  or  bodies  that 
have  a  mixture  of  them,  fuch  are  all  forts  of  iron  ore  after  igni¬ 
tion,  and  fome  before.  11.  A  needle  touched  by  a  magnet  wifi 
turn  its  ends  the  fame  way  towards  the  poles  of  the  w  orld*  as  tire 
magnet  itfelf  does.  12.  Neither  loadjlone  nor  needles  touched  by  it 
do  conform  their  poles  exadly  to  thofe  of  the  world,  but  have  usu¬ 
ally  fome  variation  from  them  :  and  this  variation  is  different 
in  divers  places,  and  at  divers  times  in  the  fame  place.  13.  A 
loadjlone  will  take  up.much  more  iron  when  armed  or  capped,  than 
it  can  when  naked.  And  though  an  iron  ring  or  key  be  fuf- 
pended  by  the  loadjlst:;,  yet  the  magnetical  particles  do  not  hinder 
that  ring  or  key  from  turning  round  any  way,  either  to  the  right 
or  left.  See  Arms  and  arwWMAGNET.  14.  The  force  of  a  loadjlone 
may  be  varioufly  increafed  or  leffened  by  the  various  application  of 
iron,  or  another  loadjlone,  to  it.  15.  A  ftrong  magnet,  at  the  leaft 
diftance  from  a  leffer,  or  a  weaker,  cannot  draw  to  it  a  piece  of 
iron  adhering  adually  to  fuch  leffer  or  weaker  ftone  ;  but  if  it 
come  to  touch  it,  it  can  draw  it  from  the  other :  but  a  weaker  mag¬ 
net,  or  even  a  little  piece  of  iron,  can  draw  aw>ay  or  feparate  a  piece 
of  iron  contiguous  to  a  greater  or  ftronger  loadjlone.  16.  in  thefe 
northern  parts  of  the  world,  the  fouth  pole  of  a  loadjlone  will  raife 
up  more  iron  that  the  north  pole.  17.  A  plate  of  iron  only,  but 
no  other  body  interpofed,  can  impede  the  operation  of  the  load - 
Jlone,  either  as  to  it’s  attradive  or  directive  quality.  Mr.  Boyle 
found  this  true  in  glaffes  fealed  hermetically;  and'glafs  is  a  body 
as  impervious,  as  moft  are,  to  any  effluvia.  1  he  magnetic  virtue 
is  fenfibly  continued  through  the’ fubftance  of  feveral  contiguous 
bodies  or  pieces  of  iron,  as  keys,  &c.  It  pervades  the  pores  ojf 
the  hardeft  bodies;  and  equally  attradsthe  iron  in  vacuo,  as  in 
open  air.  18.  I  he  pow’er  or  virtue  of  a  loadjlone,  and  of  iron  or 
fteel  impregnated  with  the  magnetic  virtue,  mav  be  impaired  bv 
long  lying  in  a  wrong  pofition,  by  an  eledrical  ftroke,  as  alfo  by 
ruft,  wet,  &c.  and  it  may  be  quite  deftroyed  bv  fire,  and  by  light¬ 
ning.  19.  Apiece  of  iron  wire,  well  touched,  will,  upon  being 
bent  round  in  a  ring,  or  coiled  round  on  a  flick,  &c.  generally, 
quite  lofe  it’s  directive  virtue  ;  but  it  will  always  have  it  much  di- 
minifhed  :  and  yet  if  the  whole  length  of  the  wire  were  not  intirely 
bent,  fo  that  the  ends  of  it,  thougli  but  for  the  length  of  one- 
tenth  of  an  inch,  were  left  ftrait,  the  virtue  will  not  be  dellrovcd 
in  thofe  parts;  though  it  will  in  all  the  reft.  This  was  firft ‘ob¬ 
ferved  by  Me  firs.  Grimaldi,  and  de  la  Flire  ;  and  is  confirmed  by 
the  experiments  of  Dr.  Derham  ;  who  adds  farther,  that  though 
coiling  or  bending  the  wire  as  above,  would  always  deftroy  it’s 
virtue  by  day,  yet  it  would  not  do  it  in  the  evening.  20.  The 
fphere  of  the  adivity  of  magnets  is  greater  and  lefs  at  different  times: 
in  particular,  that  referved  in  the  repofitory  of  the  Royal  Society 
will  keep  a  key  or  other  body  fufpended  to  another,  fometimes  at 
the  height  of  eight  or  ten  feet;  and  at  others,  not  above  four  feet. 
See  4,  above.,  To  which  w-e  may  add,  that  the  variation  of  the 
magnetical  needle  from  the  meridian  varies  at  various  times  of 
the  day;  as  appears  from  experiments  of  Mr.  Graham.  See 
Variation.  21.  By  twilling  a  piece  of  wire  touched  with  a 
magnet,  its  viitue  is  exceedingly  diminifhed,  and  fometimes  fo 
difordered  and  confufed,  that  in  fome  parts  it  will  attrad,  and 
in  others  repel  ;  and  even  in  fome  places,  one  fide  of  the  wire 
feems  to  be  attraded,  and  the  other  fide  repelled,  by  one  and  the 
fame  pole  of  the  ftone.  22.  A  piece  of  wire  that  has  been  touched, 
being  fplit  or  cleft  in  two,  the  poles  are  fometimes  changed,  as  in 
a  cleft  magnet ;  the  north  becoming  the  fouth,  and  the  fouth  the 
north  :  and  yet  fometimes  one  half  of  the  wire  will  retain  it’s 
former  poles,  and  the  other  half  will  have  them  changed.  To  which 
it  may  be  added,  that  laying  one  or  the  other  fide  of  the  half  uppermoft, 
caufes  a  great  alteration  in  it’s  tendency  or  averfion  to  the  poles  of 
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fhe  magnet.  23.  A  wire  being  touched  from  end  to  end  with  the 

fame  pole  of  the  magnet ,  the  end  whereat  you  begin  will  always  turn 
contrary  to  the  pole  which  touched  it :  if  it  be  again  touched  the 
fame  way  with  the  other  pole  of  the  magnet ,  it  will  then  be  turned 
the  contrary  way.  24.  If  a  piece  of  wire  be  touched  in  the  middle 
with  only  one  pole  of  the  magnet,  without  moving  it  backwards  or 
forwards  ;  in  that  place  will  be  the  pole  of  the  wire,  and  the  two 
ends  will  be  the  other  pole.  25.  If  a  magnet  be  heated  red-hot,  and 
again  cooled,  either  with  it’s  fouth  pole  towards  the  north,  in  an  ho¬ 
rizontal  pofition,  or  with  it’s  fouth  pole  downwards,  in  a  perpendi¬ 
cular  polition,  it’s  poies  will  be  changed.  26.  Mr.  Boyle  (to  whom 
we  are  indebted  for  the  following  magnetical  phenomena)  found  he 
could  prefently  change  the  poles  of  a  fmall  fragment  of  a  loadftone, 
by  applying  them  to  the  oppofite  vigorous  ones  of  a  large  magnet. 
Dr.  Knight  difcovered  a  method  of  changing  rhe  direction  of^the 
poles  in  natural  magticts,  multiplying  and  varioufly  placing  them  at 
pleafure.  In  the  firft  inltance,  recorded  in  the  Philofophical  Tranf- 
aCtions,  he  inverted  the  poles  of  a  magnet  by  a  procefs,  which  re¬ 
quired  only  a  minute’s  time  ;  fo  that  the  fame  end,  which  before 
attra&ed  the  fouth  end  of  the  needle,  now  attra&ed  the  north,  and 
repelled  the  fouth,  and  viceverja;  in  the  fame  time  he  again  turned 
the  diredlton  of  the  polarity  of  the  ftone  at  right  angles,  to  it’s  for¬ 
mer  diredion ;  and  afterwards  invertedthislalf  diredlionof  the  poles. 
In  the  fecond  feries  of  experiments,  he  cut  a  piece  of  natural  load¬ 
ftone  into  the  fhapeofa  parallelopiped,  i-J^inch  long,  T4a  inch  broad, 
and  7V  in  thicknefs  :  it’s  weight  was  three  drams  and  ten  grains. 
In  this  ftone  he  placed  the  magnetical  virtue  in  fuch  a  manner,  that 
the  two  oppofite  ends  became  both  of  them,  fouth  poles,  and  the 
middle  was  quite  rouncl  a  north  pole.  The  two  oppofite  ends  of 
another  ftone  were  made  both  north  poles,  and  the  two  oppofite  Tides 
fouth  poles.  At  one  end  of  another  ftone,  he  placed  a  north  pole, 
furrounded  by  a  fouth ;  and  at  the  other  end  a  fouth  furrounded  by 
a  north  pole ;  fo  that  the  edges  of  each  furface  had  a  pole  of  a  dif¬ 
ferent  denomination  from  that  which  occupied  the  middle.  On 
another  occalion,  he  inverted  the  poles  at  the  ends  df  a  piece  of  mag¬ 
net,  and  then  transferred  them  fo  the  (ides  of  the  ftone.  All  thefe 
Changes  of  the  poles  are  eafily  produced  by  fteel  bars  AB,  CD,  Plate 
146 ,fig.  3,  impregnated  with  a  ftrong  magnetic  virtue,  by  which 
the  piece  of  magnet  EF,  placed  between  them,  is  fo  aft' died,  that  the 
poles  may  be  changed  at  pleafure,  and  excited  in  places  that  are 
touched  by  the  ends  of  the  bars.  Mr.  Michell  has  Ihewn  the  me¬ 
thod  of  doing  this  both  in  fmall  and  large  magnets.  If  a  fmall  and 
(hort  magnet  is  to  have  it’s  poles  changed,  lay  the  lupporters  defcribed 
under  Armed  Magnpts  fo,  that  the  center  of  their  force  {hall,  at 
each  end,  lie  at  the  end  of  the  line  dcfigned  to  be  the  axis  ot  the 
tmgnet,  and  touch  it  double  in  the  manner  explained  under  Artificial 
Magnet,  as  near  as  may  be  in  that  diredion.  If  the  poles  are  to 
be  converted,  and  the  magnet  be  long  enough,  touch  it  double,  ac¬ 
cording  to  the  directions  for  converting  the  poles  of  an  artificial  mag¬ 
net ;  then  fupport  it,  and  touch  it  over  again  with  frefh  touches:  or 
if  the  magnet  is  (hort,  apply  bars  as  fupporters  only,  and  change  them 
two  or  three  times:  or  ell'e  make  ufe  of  the  following  method,  ap¬ 
plicable  to  large  magnets.  If  the  poles  of  fuch  are  to  be  changed, 
the  middle  of  the  end  of  the  piece  of  iron  placed  at  each  end  of  the 
magnet  (fee  Armed  Magnet),  is  to  be  placed  againft  the  end  of  the 
line  defigned  to  be  the  axis.  If  the  poles  are  to  be  converted,  it 
fhould  be  done  firft  by  touching  double,  if  a  fufficient  force  of 
magnetical  bars  can  be  applied  for  this  purpofe:  but  if,  by  touching 
double,  the  poles  will  not  be  converted,  place  the  magnet  between 
two  pieces  of  iron,  then  keeping  tftem  fteady  at  their  diitance,  re¬ 
move  the  magnet ,  and  connecting  the  pieces  of  iron  by  wedges  of 
iron,  that  may  not  ftand  in  the  way  of  it,  when  it  is  to  be  put  in  it’s 
place  again,  apply  the  fupporters  as  before,  and,  putting  the  magnet 
in  it’s  place,  take  off  the  iron  wedges.  This  may  be  done  two  or 
three  times,  if  it  be  found  neceflary,  retouching  the  fupporters  every 
time.  See  Artificial  Magnet.  It  is  well  known,  that  lightning 
not  only  deftroys,  but  reverfes,  infome  cafes,  the  poles  of  magnetic 
needles.  27.  Hard  iron  tools  well  tempered,  when  heated  by  a  brifk 
attrition,  as  filing,  turning,  &c.  will,  while  warm,  attraCt  thin 
filings  or  chips  of  iron,  fteel,  & c.  though  not  when  cold  ;  though 
there  are  not  wanting  fome  inftances  of  their  retaining  the  virtue 
when  quite  cold.  28.  The  iron  bars  of  windows,  &c.  which  have  a 
long  time  (food  in  an  ereCt  pofition,  grow  permanently  magnetical ; 
the  lower  end  of  fuch  bars  being  the  north  pole,  and  the  upper’ end 
the  fouthern.  29.  A  bar  of  iron  that  has  not  ftood  long  in  an  ereCt 
pofture,  if  it  be  only  held  perpendicular,  will  become  magnetical ; 
and  it’s  lower  end  the  north  pole;  as  appears  from  it’s  attracting 
the  fouth  pole  of  a  needle:  but  then  this  virtue  is  tranfient,  and, 
by  inverting  the  bar,  the  poles  will  fhift  their  places.  In  order,  there¬ 
fore,  to  render  the  quality  permanent  in  an  iron  bar,  it  mull  conti¬ 
nue  a  long  time  in  a  proper  polition.  But  the  fire  will  produce  the 
effeCt  in  a  Ihort  time :  for  as  it  will  immediately  deprive  a  loadftone 
©f  it’s  attractive  virtue,  fo  it  foon  gives  a  verticity  to  a  bar  of  iron, 
if,  being  heated  red-hot,  it  be  cooled  in  an  ereCt  pofture,  or  diredtly 
north  and  fouth.  Nay,  tongs  and  pokers,  by  being  often  heated 
and  fet  to  cool  again  in  a  pofture  nearly  eredt,  have  frequently  gained 
this  magnetical  property.  The  magnetic  virtue  may  be  excited  in 
iron  and  fteel  by  eledlricity  and  lightning.  30.  Mr.  Boyle  found, 
that  by  heating  a  piece  of  Englifh  oker  red-hot,  and  placing  it  to 
cool  in  a  proper  pofture,  it  manifeftly  acquired  a  magnetic  virtue. 
And  an  excellent  magnet  of  the  fame  ingenious  gentleman’s  having 
lain  near  a  year  in  an  inconvenient  pofture,  had  it’«  virtue  furprif- 
ingly  impaired ;  as  if  it  had  been  injured  by  fire.  31.  A  needle  well 
touched,  it  is  well  known,  will  point  north  and  louth :  if  it  ^have 
one  contrary  touch  of  the  fame  ftone,  it  will  be  depri  ved  of  it’s  fa¬ 
culty  ;  and  by  another  fuch  touch  it  will  have  it’s  poles  quite 
changed.  32.  If  a  bar  of  iron  have  gained  a  verticity  by  being  heated 
ted-hot,  and  cooled  again,  north  and  fouth,  and  then  hammered  at 
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the  two  ends  ;  it’s  virtue  will  be  deftroyed  by  two  or  thiee  fmart 
blows  on  the  middle.  Mr.  Martin  fays,  that  by  a  fmart  Itroke  of 
a  Cromer  on  the  untouched  end  of  the  dipping-needle,  he  has  often 
earned  the  whole  magnetic  virtue  to  come  to  that  end  from  the 

°,uer,u°raS  t0  make  ic  diP  on  that  fide  as  much  as  it  did  on  the 
other  before:  on  the  contrary,  by  fuch  a  ftroke  he  has  fometimes 

(Ta  -I  •  more  on  fhe  touched  end  than  before,  bometimer, 

•  y  ”r|K'hg  jf»  the  needle,  which  dipped  before,  will  be  reftored  to 
it  s  equilibrium,  as  if  the  virtue  had  made  it’s  efcape,  or  were  uni- 
rormly  diffufed  all  over  the  needle.  33.  By  drawing  the  back  of  a 
Kiide,  or  long  piece  ot  fteel  wire,  Ac.  leifurely  over  the  pole  of  a 
oaditone,  carrying  the  motion  from  the  middle  of  the  ftone  to  the 
pole  ;  the  knife  or  wire  will  accordingly  attract!  one  end  of  a  needle: 
but  if  the  knife  or  wire  be  palTed  from  the  faid  pole  to  the  middle  of 
the  ftone,  it  will  repel  that  end  of  the  needle  which  in  the  other 
cafe  it  attracts.  34.  Either  a  magnet  or  a  piece  of  iron  being  laid 
on  a  piece  of  cork,  loas  tofwim  freely  in  the  water  ■  it  will  be  found, 
that  whichfoever  of  the  two  is  held  in  the  hand,  fhe  other  will  be 
drawn  to  it :  fo  that  iron  attracts  the  magnet  as  much  as  it  is  attracted 
■  y  a<^'°b  and  reaction  being  always  equal.  In  this  experiment, 
ft  the  magnet  be  fet  afloat,  it  will  direct  it’s  two  poles  to  the  poles  of 
the  world.  35.  A  knife,  &c.  touched  with  a  magnet,  acquires  a 
greater  or  lefs  degree  of  virtue,  according  to  the  part  it  is  touched  on. 
It  receives  the  (trongeft  touch,  when  it  is  drawn  leifurely  from  the 
handle  towards  the  point  over  one  of  the  poles  :  and  if  the  fame  knife 
thus  touched,  and  thus  in  pofleffion  of  a  ftrong  attractive  power,  be 
retouched  in  a  contrary  direction,  viz.  by  drawing  it  from  the  point, 
towards  the  handle  over  the  fame  pole,  it  immediately  lofes  all  it’s 
virtue.  Laftly.  It  is  obferved  by  fome  writers,  that  the  power  or 
foree  of  magnets  is  generally ‘greater  in  fmall  than  in  large  ones,  in 
proportion  to  their  bulk.  It  is  very  rare  that  very  large  ones  will 
take  up  more  than  three  or  four  times  their  own  weight,  but  a 
fmall  one,  that  is  only  tolerably  good,  will  take  up  eight,  ten,  or 
twelve  times  it’s  weight.  Mr.  Martin  mentions  one,  whofe  weight 
with  the  armature  is  only  forty-three  grains,  that  will  take  up 
twenty-four  times  it’s  own  weight,  or  one  thoufand  and  thirty-two 
grains ;  and  another,  worn  in  a  ring,  weighing  fcarce  three  grains, 
that  will  take  up  feven  hundred  and  forty-fix  grains;  or  it’s  own 
weight  two  hundred  and  fifty  times  over. 

The  application  of  the  artificial  magnet,  or  of  a  magnetical  bar 
to  the  teeth,  is,  it  is  faid,  an  effectual  cure  for  the  tooth-ach. 

An  armed  Magnet,  denotes  one  that  is  capped,  cafed,  or  fet  in 
iron  or  fteel,  in  order  to  make  it  take  up  a  greater  weight,  and  alfo 
more  readily  to  diftinguifti  it’s  poles.  For  the  method  of  arming 
the  natural  magnet,  fee  Arm.  Mr.  Michell  directs  to  increafe  the 
power  of  a  natural  magnet,  if  it  be  fmall  and  {hort,  by  laying  a  great 
number  of  iron  bars  at  it’s  ends,  after  the  manner  of  fupporters,  care 
being  taken  to  apply  the  proper  poles;  if  it  be  pretty  long,  fo  as  to 
allow  room  for  it,  by  touching  it  alfo  double  with  feveral  bars, 
according  to  it’s  bulk,  applying  them  to  all  fides  at  once.  To  in¬ 
creafe  the  power  of  a  large  magnet ,  inftead  of  placing  fupporters,  he 
advifes  to  put  a  large  piece  of  iron,  of  the  thicknefs  and  breadth  of 
the  magnet,  at  each  end  of  it.  This  piece  of  iron  fhould  be  euuer 
three  or  four  times  a^  long  as  it  is  thick,  or  elfe  {hort,  and  three  or 
four  times  as  large  at  the  end  not  touching  the  magnet,  as  at  the 
other:  in  the  former  ofthefe  ways,  there  are  to  beplac  don  one  fide, 
in  the  other  cafe  at  the  broad  end,  as  many  fupporters  as  can  con¬ 
veniently  ftand  there.  This,  if  the  magnet  be  very  fhort,  may  be 
fufficient ;  if  it  be  long,  it  fhould  befides  be  touched  double.  It  the 
magnets  to  be  thus  improved  be  very  fufceptible  of  magnetijm,  they 
fhould  have  much  thicker  armour  thanis  generally  ufed,  becaufe  they 
will  thus  retain  more  magnetijm  ;  and  the  armour  fhould  be  lo  fat¬ 
tened,  that  the  hoops,  &c.  ufed  for  that  purpofe,  may  not  ftand  in 
the  way  of  applying  any  thing  to  the  ertds,  or  the  fides  ;  for  it  is 
much  the  belt  way  to  make  any  fhort  magnets  magnetical  in  their 
armour,  becaufe  they  will  retain  more  power  by  this  means* 

Artificial  Magnet.  Seethe  article  Artificial  Magnet. 

Mr.  Michell’s  method  of  making  magnets  is  as  follows  :  prepare  a 
dozen  bars  of  fteel,  of  about  i|  ounce  weight  each,  fix  inches  long, 
and  half  an  inch  broad :  let  thefe  be  hardened  with  a  full,  but  not 
too  great  heat :  let  one  end  be  nicked  all  round  with  a  chiflel,  to 
diftinguifh  it  from  the  other:  and  the  ends  of  the  bars  fhould  be 
cleaned  after  hardening,  either  upon  a  fmooth  ftone,  or  razor-grin¬ 
der’s  wheel :  the  fize  and  fhape  of  the  bars  may  be  varied  at  pleafure* 
provided  that  the  length  be  proportioned  to  the  thicknefs.  The  bed 
fort  of  fteel  is  that  which  has  no  veins  of  iron  in  it,  and  Mr.  Michell 
has  found  the  common  bliftered  fteel  at  leal!  equal  to  any  other. 
When  any  magnet  does  not  anfwer  expectation,  it  will  be  proper  to 
harden  it  over  again,  with  a  greater  or  lefs  degree  of  heat,  till  it 
proves  better.  In  order  to  preferve  thefe  bars,  contrive  a  box,  that 
fhall  have  two  pieces  of  iron,  about  an  inch  long  each,  fixed  upright 
in  the  middle  of  each  end,  over-againft  each  other,  at  the  dilrance 
of  fix  inches  from  outfide  to  outfide.  Thefe  pieces  of  iron  may  be 
about  |  inch  fquare,  and  fhould  be  filed  pretty  frpooth  on  the  fides. 
Againft  thefe  are  to  be  placed,  with  their  edges  towards  them,  the 
twelve  magnetical  bars,  fix  on  one  fide,  with  their  fouth,  or  north 
poles  one  way,  and  fix  on  the  other  fide  with  the  fame  poles  the 
contrary  way.  It  is  neceflary  toobferve,  that  thefe  bars  mul!  neither 
be  taken  out,  nor  put  in,  all,  or  too  many  on  a  fide  at  once  ;  for  if 
two  only  be  left,  with  their  poles  of  the  fame  denomination  the 
fame  way,  without  one  or  more  on  the  other  lide  to  counterbalance 
their  effects,  they  will  damage  each  other:  and  if  two  of  the  fame 
fide  be  taken  out  together,  or  laid  with  their  poles  of  the  lame  deno¬ 
mination  together,  after  they  are  taken  out,  they  will  alio  damage 
one  another:  and,  if  this  be  the  cafe,  it  will  be  proper  to  reltore 
them,  before  they  are  ufed,  after  the  manner  prefenbed  for  making 
of  magnets.  In  order  to  make  the  marked  ends  of  thefe  bars  fouth 
poles  and  the  other  ends  north  poles,  place  fix  of  them  in  a  line 
r  jc  I  north 
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the  north  which  will  be  fome  advantage  to  them.  1  h£n  tal)e  an 
the  north,  wnici  ,  .  itwith  both  poles  upon  one  of  the  bars, 

TnfSTl  .  iiif  marked  end,  which  is  to  be  a  Couth  pole 

and  the  fouth  pole  towards  the  unmarked  end,  which  is  to  be  a  north 
role  Hide  it  backwards  and  forwards,  from  end  to  end  of  the  whole 
line  of  bars  three  or  four  times,  faking  care  that  they  all  touch, 
'l'hen  taking  it  off,  remove  the  two  endmoft  bars  into  the  middle, 
and  pafs  ove°r  them  again  three  or  four  times.  Having  thus  touched 
the  bars  it  will  not  be  improper  to  turn  them  with  the  other  tide 
uooermoft,  then  to  touch  them  over  again  on  that  fide  as  before, 
omitting  the  endmoft  bars,  till  they  are  removed  into  the  middle, 

"Yfan'unarmed  magnet,  either  natural  or  artificial,  be  ufed,  lay  the 
bars  in  a  line  as  before  ;  place  the  fouth  pole  of  the  magnet '  upon  he 
marked  end  of  the  endmoft  bar,  and  flide  it  over  the  whole  line  to  the 
end  •  then  taking  that  pole  off.  place  the  north  pole  upon  the  fame 
bar  in  it’s  room,  not  at  the  extremity  of  the  bar,  but  towards  the 
middle,  and  flide  it  back  again  ;  then,  change  the  poles  again,  ob- 
ferving  to  fet  the  magnet  on  at  the  middle  of  the  bar,  and  ljide  it  to 
the  other  end,  as  at  firft.  Having  done  this  four  or  five  times,  re¬ 
move  the  two  endmoft  bars  into  the  middle,  and  placing  the  fouth 
pole  of  the  magnet  upon  the  marked  end  of  them,  Aide  it  to  the  un¬ 
marked  end  ;  and  then,  placing  the  north  pole  upon  the  unmarked 
end  flide  it  to  the  marked  end.  Let  this  be  repeated  three  or  four 
times;  and  turning  the  bars  with  the  other  fide  upwards,  repeat  the 
fame  procefs  again.  When  the  magnets  are  weak,  it  may  be  necef- 
lary  to  touch  the  bars,  according  to  the  preceding  directions,  before 
they  ate  hardened,  when  they  will  receive  the  magnetic  virtue  more 
ealily  ;  then,  making  the  whole  dozen  magnetical,  in  the  manner 
hereafter  preferibed,  till  they  are  as  ftrongly  fo  as  they  will  be  in 
their  foft  ftate,  harden  one  half ;  and  having  made  thefe  again  mag¬ 
netical  with  the  remaining  half  that  are  foft,  harden  thofe  alfo,  and 
proceed.  But  if  the  magnets  are  too  weak  to  perform  properly,  even 
in  this  cafe,  recourfe  mud  be  had  to  fmaller  bars  of  fleel,  which 
fhould  alio  be  foft ;  and  if  thefe  fail,  bars  of  iron  muft  be  ufed. 
Having  communicated  a  fmall  degree  of  magnetifm  to  fix  of  the 
bars,  let  the  other  fix,  which  are  unmagnetical,  belaid  in  a  line,  in 
the  fame  manner  as  the  former :  and  let  AB,  Plate  14.6,  fig.  4,  repre- 
fent  this  line,  confifting  of  fix  bars,  though  three  only  are  delineated. 
The  line  drawn  acrols  at  the  end  of  each  bar,  reprefents  the  mark 
diftinguifhing  that  end  which  is  to  be  made  the  fouth  pole,  from  the 
other.  Let  CD,  EF  reprefent  the  fix  bars  already  made  magne¬ 
tical:  thefe  lean  againrteach  other  at  the  top,  and  are  feparated  by 
a  piece  of  wood,  or  other  matter,  except  iron,  about  a  tenth  of  an 
inch  at  the  bottom.  The  three  magnets  in  CD,  have  all  their  fouth 
poles  downwards,  and  are  placed  towards  the  unmarked  ends  of  the 
bars  in  the  line,  which  are  to  be  north  poles ;  and  the  three  magnets 
in  EF,  have  all  their  north  poles  downward,  and  are  placed  towards 
the  marked  ends  of  the  bars,  which  are  to  be  fouth  poles.  Slide 
thefe  fix  magnetical  bars,  thus  placed,  backward  and  forward  three 
or  four  times,  over  the  whole  length  of  the  line.  Then  taking 
them  off,  having  firft  brought  them  to  touch  at  the  bottom,  re¬ 
move  the  two  endmoft  bars  of  the  line  into  the  middle,  and  replacing 
the  magnetical  bars  upon  them,  as  before,  pafs  over  thofe  again. 
Then  taking  them  off,  and  turning  the  bars  in  the  line  with  the 
other  fide  upward, .go  over  them  again  in  the  fame  manner,  except¬ 
ing  the  endmoft  bars;  w'hich,  when  thofe  in  the  middle  are  touched, 
are  to  be  removed  thither,  to  be  touched  in  their  turn.  Thus  the 
bars  in  the  line  will  give  a  Itronger  power  to  that  of  the  other  fix, 
by  which  they  were  touched  :  and,  therefore,  thefe  latter  may  now 
be  laid  down  in  a  line,  and  retouched,  after  the  fame  manner,  with 
the  latter:  when  this  is  done,  lay  thofe  down  again,  and  retouch 
them  with  the  others:  repeat  this  operation  a  few  times,  firft  touch¬ 
ing  onp  fet,  and  then  the  other,  till  they  have  acquired  as  much  mag¬ 
netifm  as  they  will  retain;  or  till  they  will  receive  no  additional 
force,  by  any  farther  repetition.  The  fix-inch  bars,  made  magne¬ 
tical  after  this  manner,  when  properly  hardened,  will  fingly  lilt  by 
one  pole,  a  piece  of  iron,  weighing  a  pound  or  better,  if  it  be  of  a 
proper' form ;  and  fix  fuch  bars  will  touch  a  line  of  frefli  bars  of 
the  fame  fize,  to  their  full  perfection,  by  three  or  four  times  Hiding 
over  them ;  except  the  endmoft,  which  muft  always  be  removed  into 
the  middle.  As  feveral  magnets  laid  together  with  their  poles  of  the 
fame  denomination  the  fame  way,  will  greatly  injure  one  another, 
unlefs  they  have  fomething  to  counteract  them,  it  is  abfolutely  ne- 
celiary,  not  to  place  two  of  them,  of  a  fide,  on  together;  but  fingly, 
one  on  one  fide,  and  one  on  the  other,  making  them  lean  together, 
that  they  may  reft  againft  one  another  at  the  top:  at  the  bottom 
they  are  preferved  from  injuring  one  another,  by  being  placed  upon 
the  bar  which  is  to  be  made  magnetical.  In  like  manner,  they  muft 
not  be  taken  off  two  of  a  fide  together,  bur  fingly,  firft  on  one  fide, 
and  then  on  the  other.  But  the  readied  way  ot  taking  them  off  is, 
firft  to  bring  them  to  touch  one  another  at  bottom,  in  the  fame  man¬ 
ner  as  they  do  at  the  top,  and  then  they  may  be  removed  at  once,  and 
upon  occafion  fet  on  again  ;  only  obferving  not  to  feparate  them 
again  at  the  bottom,  till  they  are  placed  upon  the  bar,  which  they 
are  to  touch.  The  reafon  of  removing  the  two  bars  at  the  ends  of 
the  line,  in  order  to  their  receiving  a  greater  virtue,  l'eenis  to  be, 
that  the  fix  magnets, employed  in  touching,  aiecndcavouring  to  make 
that  part  ot  the  bar  which  is  not  included  between  them  magnetical, 
in  a  contrary  direction  from  that  which  is  included  between  them. 
As  this  laft  is  the  direction  of  magnetifm  defigned,  the  former  endea¬ 
vour  would  be  injurious;  and  is  prevented  by  two  caufes:  one  of 
which  is  the  power,  whereby  the  Iteel  refills  in  a  degree  every  en¬ 
deavour,  either  to  make  it  magnetical,  or  to  deltroy  it’s  magnetifm  ; 
and  the  other  is  the  power  of  the  bars  already  in  fome  meafure  mag¬ 
netical,  which  lie  at  both  ends  of  the  bar  that  is  touched.  Now  this 
laft  power  is  wanting  at  one  extremity  of  thofe  bars,  that  are  placed 


at  the  ends ;  and,  confequently,  not  having  a  fufficient  force  fully  to 
refill  the  contrary  endeavour  of  the  magnets  employed  in  touching 
them,  they  become  lefs  magnetical  than  the  others,  which  have  a 
fufficient  force.  Though  in  the  line  of  bars,  when  making  magne, 
tical,  each  bar  has  only  one  at  each  end  to  fupport  it  (thofe  magnets 
that  are  placed  at  the  ends  of  the  others,  to  preferve  them,  being 
called  fupporters J  againft  the  contrary  endeavour  of  the  fix,  made 
ufe  of  to  touch  it;  and  this  does  very  well :  yet  fome  will  receive  an 
additional  force  by  being  fupported  with  larger  magnets;  or  inftead 
of  thefe,  two  or  three  of  their  own  fize,  at  each  end  ;  thofe  at  the 
marked  end  all  with  their  north  poles  touching  it,  and  thofe  at  the 
unmarked  end  all  with  their  fouth  poles  touching  it.  And  becaufe 
there  will  be  two  or  three  north  poles,  and  as  many  fouth  poles 
together  amongft  the  fupporters,  at  the  other  end  from  the  bar  to  be 
touched,  that  have  nothing  to  counteract  them,  it  will  be  proper  to 
place  the  fouth  pole  of  another  magnet  amongft  the  north  poles,  and 
the  north  poles  of  another  amongft  the  fouth  poles,  that  they  may 
not  hurt  one  another,  which  they  otherwife  will  do.  , 

The  above-deferibed  manner  is  called  the  double  touch:  and  Mr. 
Michell  obferves,  that  two  magnets  will  give  more  llrength  to  a  bar 
of  their  own  fize,  when  ufed  after  this  manner,  than  a  fingl e  magnet 
equal  to  five  of  the  former  in  llrength,  when  applied  after  the  man¬ 
ner  of  the  fingle  touch.  This  ingenious  writer  has  deferibed  a 
frame,  contrived  for  holding  feveral  of  the  fix-inch  bars,  when  they 
are  ufed  in  touching  large  bars,  and  when  they  cannot  be  conveni¬ 
ently  held  in  the  hand.]. 

Mr.  Michell  obferves,  that  the  form  of  magnets  is  of  very  little 
confequencc,  with  regard  to  their  receiving  the  magnetic  virtue, 
provided  that  they  have  a  fufficient  length  in  proportion  to  their 
bulk.  Theftrait  bars  may  be  made  fquare,  round,  or  flat  ;  though 
the  flat  are  moll  convenient  for  touching,  and  probably  fomewhat 
fironger.  Thefe  may  alfo  be  pointed  at  the  ends,  as  in  fig.  5,  in 
order  to  render  them  lighter,  and  to  increafe  their  power  ot  lifting; 
though  pointed  bars  are  not  fo  proper  for  touching.  T  he  magnet  may 
be  made  in  the  form  of  a  horfe-flioe,  as  in  fig.  6;  where  a  wedge  of 
iron  is  fuppofed  to  be  applied  to  the  poles  of  it,  and  it  will  thus  lie 
in  a  narrower  compafs;  a  wedge  of  iron  may  be  applied  to  it’s  two 
poles,  and  it  will  lift  by  both  poles  at  once.  The  magnet  may  alfo  be 
made  annular,  which  is  a  plain  flat  bar,  bent  flatways  inftead  of  edge¬ 
ways  ;  and  a  fcmicircular  magnet  may  be  bent  flatways  like  the  annu¬ 
lar,  or  edgeways  like  the  horfe-flioe;  and  two  magnets  of  this  kind 
may  be  conveniently  placed  together,  in  order  to  preferve'  each 
othet. 

The  poles  of  a  magnet  may  be  converted  by  placing  the  bars  which 
are  to  retouch  it,  with  their  north  poles  towards  it’s  north  pole,  and 
the  fouth  poles  towarth  it’s  fouth  pole.  In  doing  this,  they  .fhould 
be  placed  on  at  the  middle,  and  Hid  once  or  twice  backwards  and  for. 
wards,  before  it  is  fupported;  and  then,  that  which  was  the  north 
pole  muft  be  fupported  as  a  fouth  pole,  by  north  poles;  and  that, 
which  was  the  fouth  pole,  as  a  north  pole,  by  fouth  poles.  In  order 
to  make  a  bar  magnetical,  fo  that  it  (hall  have  fe.veral  poles,  fupport 
it  at  the  places  where  the  poles  are  defigned  to  be,  with  poles  of  a 
contrary  denomination  from  thofe  defigned ;  and  if  any  place  is 
fupported  witli  fouth  poles,  the  next  places  on  either  fide  mull  be 
fupported  with  north  poles,  and  vice  verja.  Having  done  this,  con- 
fider  each  piece  included  between  any  two  fets  of  fupporters,  as  a 
feparate  bar,  to  be  made  magnetical,  with  it’s  fouth  pole  towards 
the  north  fet  of  fupporters,  and  it’s  north  pole  towards  the  fouth  fet, 
< and  touch  it  accordingly.  Magnets  of  this  fort  will  not  do  well,  un¬ 
lefs  they  are  very  long;  and  at  bell  they  are  always  weak,  and  will 
very  foon  be  injured;  fo  that  they  ftiould  only  be  made  occafionally. 

Mr.  Michell  has  alfo  publilhed  a  method  of  obtaining  maguerifm 
by  means  of  three  iron  bars,  without  the  affiftance  of  a  natural  load- 
Itone.  Mr.  Canton  has  fucceedcd  fo  well  in  his  attempts  to  convey 
a  confiderable  magnetic  virtue  to  bars  of  hardened  fteel,  as  to  be  able 
to  impregnate  fuch  bars  with  this  virtue  to  as  high  a  degree,  at  leaft, 
as  any  bars  of  the  fame  weight  and  dimenfions,  which  he  had  feen 
or  heard  of;  and  to  as  high  a  degree,  as  he  apprehends,  the  fame 
bars,  in  their  prefent  ftate,  are  capable  of  being  impregnated.  Mr. 
Canton  was  able,  in  about  half  an  hour’s  time,  to  communicate  to 
fix  bars  of  hardened  fteel,  at  firft  entirely  deftitute  of  any  magnetic 
virtue,  the  utrpoft  virtue  they  were  capable  of  receiving;  and  that 
without  the  mediation  or  affiftance  of  any  natural  loadltone,  or  of 
any  artificial  magnet.  Mr.  Canton  has  publilhed  the  description  of 
his  procefs  with  luch  directions,  that  any  perfon  may  readily  perform 
the  fame.  For  this  purpofe  procure  a  dozen  bars  ;  fix  of  foft  fteel, 
each  three  inches  long,  j  inch  broad,  and  ^  inch  thick,  with  two 
pieces  of  iron,  each  half  the  length  of  one  of  the  bars,  but  of  the 
fame  breadth  and  thicknefs;  and  fix  of  hard  fteel,  each  5!  inches 
long,  half  an  inch  broad,  and  of  an  inch  thick,  with  two  pieces 
of  iron  of  half  the  length,  but  the  whole  breadth  and  thicknefs  of 
one  of  the  hard  bars  :  and  let  all  the  bars  be  marked  with  a  line 
quite  round  them  at  one  end.  Then  take  an  iron  poker  and  tongs, 
(or  two  bars  of  iron)  Plate  145 ,  fig.  7,  the  larger'  they  are,  and  the 
longer  they  have  been  ufed  the  better:  and  fixing  the  poker  upright 
between  the  knees,  hold  to  it  near  the  top  one  ot  the  foft  bars,  hav¬ 
ing  it’s  marked  end  downward,  by  a  piece  of  fewing  lilk,  which  muft 
be  pulled  tight  with  the  left  hand,  that  the  bar  may  not  flide;  then 
grafping  the  tongs  with  the  right  hand  a  little  below  the  middle,  and 
holding  them  nearly  in  a  vertical  pofition,  let  the  bar  be  ftroked  by 
the  lower  end,  from  the  bottom  to  the  top,  about  ten  times  on  each 
fide,  which  will  give  it  a  magnetic  power  fufficient  to  lift  a  fmall  key 
at  the  marked  end  ;  which  end,  it  thebar  was  fufpended  on  a  point, 
would  run  towards  the  north,  and  is,  therefore,  called  the  north 
pole,  and  the  unmarked  end  is,  for  the  fame  reafon,  called  the  fouth 
pole  of  the  bar.  Four  of  the  loft  bars  being  impregnated  aiter  this 
manner,  lay  the  other  two,  fig.  8,  parallel  to  each  ocher,  at  the  dif- 
tance  ot  about  one-fourth  of  an  inch,  between  the  two  pieces  of  iron 
belonging  to  them,  with  a  north  and  a  fouth  pole  againft  each  piece 

of 


ANIMAL  MAGNETISM. 


of  iron ;  then  take  two  of  the  four  bars  already  made  magnetical,  and 

place  them  together,  fo  as  to  make  a  double  bar  in  thicknefs,  the 
north  pole  of  one  being  even  with  the  fouth  pole  of  the  other  ;  and 
the  remaining  two  being  put  to  thefe,  one  on  each  lide,  fo  as  to  have 
two  north  and  two  fouth  poles  together,  feparate  the  north  from  the 
fouth  poles  at  one  end  by  a  large  pin,  and  place  them  perpendicularly 
with  that  end  downward,  on  the  middle  of  one  of  the  parallel  bars, 
the  two  north  poles  towards  it’s  fouth,  and  the  two  fouth  poles  to¬ 
wards  it’s  north  end :  Aide  them  backward  and  forward  three  or  four 
times  over  the  whole  length  of  the  bar,  and  removing  them  from  the 
middle  of  this,  place  them  on  the  middle  of  the  other  bar  as  before 
directed,  and  go  over  that  in  the  fame  manner;  then  turn  both  the 
bars  with  the  other  fide  upward,  and  repeat  the  former  operation  : 
this  being  done,  take  the  two  from  between  the  pieces  of  iron,  and 
placing  the  twooutermoft  of  the  touching  bars  in  their  room,  let  the 
other  two  be  the  outermofl  of  the  four  to  touch  thefe  with  ;  and  this 
procefs  being  repeated  till  each  pair  of  bars  has  been  touched  three  or 
four  times  over,  which  will  give  them  a  confiderable  magnetic  power, 
put  the  half  dozen  together  after  the  manner  of  the  four,  fig.  9,  and 
touch  with  them  two  pair  of  the  hard  bars,  placed  between  the  irons 
at  the  diftance  of  about  half  an  inch  from  each  other  ;  then  lay  the 
foft  bars  afide;and  with  the  four  hard  ones  let  the  other  two  be  im¬ 
pregnated,  ( Plate  3,  fig-  14,)  holding  the  touching  bars  apart  at  the 
lower  end  near  two  tenths  of  an  inch,  to  which  diftance  let  them  be 
feparated  after  they  are  fet  on  the  parallel  bar,  and  brought  together 
again  after  they  are  taken  off;  this  being  obferved,  proceed  accord¬ 
ing  to  the  method  already  defcribed,  till  each  pair  has  been  touched 
two  or  three  times  over.  But  as  this  vertical  Way  of  touching  a  bar 
will  not  give  it  quite  fo  much  ofthe  magnetic  virtue  asit  will  receive, 
let  each  pair  be  now  touched  once  or  twice  over,  in  their  parallel  po- 
fition  between  the  irons, fig.  1 1,  with  two  of  the  bars  held  horizon¬ 
tally,  or  nearly  fo,  by  drawing  at  the  fame  time  the  north  of  one 
from  the  middle  over  the  fouth  end,  and  the  fouth  of  the  other  from 
the  middle  over  the  north  end  of  a  parallel  bar :  then  bringing  them 
to  the  middle  again  without  touching  the  parallel  bar,  give  three  or 
four  of  thefe  horizontal  flrokesto  each  fide.  The  horizontal  touch, 
after  the  vertical,  will  make  the  bars  as  ftrong  as  they  can  poflibly  be 
made;  as  appears  by  their  not  receiving  any  additional  ftrength, 
when  the  vertical  touch  is  given  by  a  greater  number  of  bars,  and  the 
horizontal  by  thofe  of  a  fuperior  magnetic  power.  This  whole  pro¬ 
cefs  may  be  gone  through  in  about  half  an  hour,  and  each  of  the  « 
larger  bars,  if  well  hardened,  may  be  made  to  lift  twenty-eight  Troy 
ounces,  and  fometimes  more.  And  when  thefe  bars  are  thus  im¬ 
pregnated,  they  will  give  to  a  hard  bar  of  the  fame  fize  it’s  full  virtue 
in  lefs  than  two  minutes;  and  will, therefore,  artfwerall  the  purpofes 
of  magnetifm  in  navigation  and  experimental  philofophy,  much  bet¬ 
ter  than  the  loadftone,  which  is  well  known  not  to  have  fufficient 
power  to  impregnate  hard  bars.  The  half  dozen  being  put  into  a 
cafe,  fig.  15,  in  fuch  a  manner  as  that  two  poles  of  the  fame  deno¬ 
mination  may  not  be  together,  and  their  irons  with  them  as  one  bar, 
they  will  retain  the  virtue  they  have  received  ;  but  if  their  power 
fhould,  by  making  experiments,  be  ever  fo  far  impaired,  it  may  be 
rdtored  without  any  foreign  afififtance  in  a  few  minutes.  And  if, 
out  of  curiofity,  a  much  larger  fet  of  bars  fhould  be  required,  thefe 
will  communicate  to  them  a  fufficient  power  to  groceed  with,  and 
they  may  in  a  ffiort  time,  by  the  fame  method,  be  brought  to  their 
full  ftrength.  Mr.  Canton,  by  the  fame  procefs,  communicated 
magnetic  virtue  to  two  larger  bars,  each  half  an  inch  fquare,  io£ 
inches  in  length,  and  weighing  nearly  ten  ounces  and  twelve  penny¬ 
weights,  to  fuch  a  degree,  that  one  of  them  lilted,  by  one  of  i  t  s  ends, 
feventy-nine  ounces  and  nine  pennyweights  :  and  a  flat  femicircular 
fteel  magnet ,  Weighing  an  ounce  and  thirteen  pennyweights,  was 
made  to  lift,  by  applying  it’s  two  ends  together  to  an  iron  wedge, 
ninety  Troy  ounces.  The  fame  ingenious  gentleman  could  alfo 
readily  deprive  his  bars  of  their  virtue  ;  and  change  the  poles  of  a 
natural  loadftone,  by  placing  it  in  an  inverted  direction,  between 
the  contrary  poles  of  his  larger  bars,  laid  down  at  fume  diftance  from 
each  other,  in  the  fame  ftrait  line  continued  at  the  diftance  of  about 
a  quarter  of  an  inch  from  either  of  the  poles,  without  touching  the 
ftone  with  either  of  the  bars. 

The  method  in  which  the  fteel  he  made  ufe  of  was  hardened  is  as 
follows  :  having  cut  a  fufficient  quantity  of  the  leather  of  old  Ihoes 
into  very  fmall  pieces,  an  iron-pan  is  provided,  which  a  little  exceeds 
the  length  of  a  bar,  is  wide  enough  to  admit  of  two  bars  fide  by  fide 
without  touching  each  other  on  the  pan,  and  at  leaft  an  inch  deep. 
This  pan  is  nearly  half-filled  with  the  bits  of  leather,  upon  which 
are  laid  the  two  bars,  having  faftened  to  the  end  of  each  a  fmall  wire 
for  taking  them  out :  the  pan  is  then  quite  filled  with  the  leather, 
and  placed  on  a  gentle  flat  fire,  being  covered  and  furrounded  with 
charcoal.  The  pan  being  brought  to  fomewhat  more  than  a  red 
heat,  is  kept  fo  about  half  an  hour,  and  the  bars  are  fuddenly 
quenched  in  a  large  quantity  of  cold  water. 

Artificial  magnets  are  preferable  to  the  natural  ones  in  a  variety  or. 
refpedfg.  Mr.  Michell  mentions  particularly,  that  they  naay  be  had 
at  much  lefs  expence  and  trouble,  and  in  greater  plenty  ;  that  they 
are  much  fuperior  to  natural  magnets  in  ftrength,  and  better  able  to 
communicate  the  magnetic  virtue  in  proportion  to  their  ftrength  ; 
that  they  are  more  ealily  reftored  to  their  former  ftrength  when  they 
are  at  any  time  damaged;  that  they  furnifh  feveral  poles;  and  that 
they  may  be  had  in  every  form. 

II.  MAGNETISM. 

Thisconfifts  in  the  virtue  or  power  that  the  magnet  has  of  attrac¬ 
ting  iron,  &c.  The  primary  properties  of  magnetifm  are  as  fol.ow  , 
1.  Every  loadftone  has  two  points  or  poles,  which  emit  the  magnetic 
virtue  mod  copioufly.  2.  One  of  thofe  poles  attradls,  the  other  re¬ 
pels  iron,  but  no  other  body.  3.  Their  virtue  is  communicated  to 
iron  by  the  touch,  which  renders  it  magnetic.  4.  A  piece  of, iron 
fo  touched  by  the  loadftone,  and  nicely  fufpended  on  a  (harp  po  nt 
will  be  determined  to  fettle  itlelf  in  a  direftion  nearly  north  and 
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fouth.  5  The  end  of  the  needle  touched  by  the  fouth  pole  of  the 

ltone  will  point  northwards,  and  the  contrary.  6.  Needles  touched 
by  the  ltone  will  dipbelow  the  horizon,  or  bediredtedon  the  touched 
part  to  a  point  within  the  earth’s  lurface.  This  is  called  the  dip¬ 
ping-needle.  7.  This  virtue  is  alfo  to  be  communicated  to  iron, 
by  a  (trong  attrition  all  one  way ;  whence  files,  drills,  &c.  are  always 
ound  to  be  magnetical.  8.  Iron  rods  or  bars  acquire  a  magnetic 
virtue  by  Handing  long  in  one  pofition.  9.  Fire  totally  deftroys  this 
virtue,  by  making  the  ftone  or  iron  red-hot.  10.  This  power  is 
exerted  fenfibly  to  the  diftance  of  feveral  feet.  n.  It  is  fenfibly 
continued  through  the  fubftance  of  feveral  contiguous  bodies  or 
pieces  of  iron,  as  keys,  &c.  12.  It  pervades  the  pores  of  the  hardeft 

hod'es  :  and,  13.  Equally  attradls  the  iron  in  vacuo  as  in  open  air. 
I  o  the  above  properties  of  the  loadftone  wefhall  add  the  following, 
viz.  1  hat  the  fame  pole  of  the  ftone  will  communicate  to  a  piece 
of  iron  the  power  of  attradlingorrepelling  the  fame  end  of  a  touched 
needle,  by  drawing  it  different  ways  thereon  :  or  thus,  if  a  piece  of 
iron  be  drawn  to  the  right  hand  and  attradls,  it  will  repel  it  draw’n 
to  the  left,  which  is  not  a  little  wonderful.  By  a  fmartftroke  of  a 
hammer  on  the  untouched  end  of  the  dipping-needle,  the  magnetic 
virtue  may  be  caufed  to  come  ail  to  that  end  from  the  other,  fo  as 
to  make  it  dip  on  that  fide,  as  much  as  it  did  on  the  other  fide  be¬ 
fore  :  and,  on  the  contrary,  by  fuch  a  ftroke,  fometirhes,  it  may  be 
made  to  dip  much  more  orl  the  touched  end  than  before.  Again, 
fometimes  by  ftriking  it,  the  needle  which  dipped  before,  will  be  re¬ 
ftored  to  it’s  equilibrium,  as  if  the  virtue  had  made  it’s  efcape,  or 
were  uniformly  diffufed  overall  the  needle.  bo  capricious  are  the 
phenomena  of  this  amazing  power. 

Refpedling  the  caufesof  Magnetism,  or  the  manner  in  which 
the  phrenomena  of  the  magnet  are  produced,  we  have  yet  no  hypo* 
thefis  that  will  fatisfa&orily  account  for  them. 


A  New  and  complete  Hifiory  of  ANIMAL  MAGNETISM. 

About  12  years  ago,  this  occult  and  abltrufe  fcience  excited  the 
attention  of  all  ranks  of  people  in  France,  as  a  new  rJifcoVery,  and 
it  has  alfo  lately,  in  a  confiderable  degree,  attra&ed  the  notice  of 
many  perfons  in  this  country.  This  fame  theory,  however,  it  is 
certain,  was  ftarted  two  centuries  ago  by  Paracelfus,  Maxwell,  and 
Digby.. 

Previous  to  the  late  introduction  of  animal  magnetifm  into  France, 
it  mull  be  obferved,  that  in  1774  father  Hehl,  a  German  philofo- 
pher,  ftrongly  recommended  the  ufe  of  the  loadftone  or  magnet,  in 
the  art  of  medicine.  M.  Mefmer,  a  German  phyfician,  became 
very  early  a  convert  to  the  principles  of'  that  writer,  and  adlually 
carried  them  into  pra&ice  withdiftinguiffiedfuccefs:  he  was,  how¬ 
ever,  afterwards  led  to  adopt  a  fet  of  principles,  which  were  oddly 
called  animal  magnetifm ,  and  which  he  conceived  to  be  much  more 
general  in  their  application  and  importance  ;  he  therefore  laid  afide 
the  ufe  of  the  loadftone,  and  proceeded  in  his  cures  after  a  different 
method. 

Mefmer  (the  modern  reviver  of  annual  magnetifm ),  meeting  with 
little  encouragement  in  Germany,  came  to  France,  where  he  had 
fuccefs  equal  to  his  wifhes.  A  numerous  company  affembled  daily 
at  his  houfe,  where  the  operation  was  publicly  performed  ;  and  M. 
Deflon,  w'ho  had  been  for  many  years  one  of  his  pupils,  is  faid  to 
have  cleared  an  amazing  fum  of  money  by  the  pradtice. 

At  length  this  hypothefis  w7as  fo  warmly  efpoufed  by  the  Frenph, 
that  the  king  thought  proper  to  interfere,  and  appointed  Dr.  B. 
Frartklin,  and  other  commiffioners,  partly  phyficians,  and  partly 
members  of  the  royal  academy  of  fcienccs,  to  inquire  into  the  me¬ 
rits  of  the  animal  magnetifm  as  pradtifed  at  Paris.  Mefmer  refu- 
fing  to  have  any  communication  with  thofe  gentlemen,  Deflon  con- 
fented  to  difclofe  to  them  his  principles,  which  were  exadlly  the 
fame  as  Mefmer’s,  and  to  affift  them  in  their  inquiries.  However, 
in  purfuance  of  an  arret  of  parliament,  Mefmer  was  obliged  to  ex- 
pofe,  before  proper  perfons,  his  dodtrine,  and  the  methods  he  had 
adopted  for  the  application  of  his  principles. 

The  objedl  of  this  fyftem  is  a  fluid  extremely  fubtile,  upon  which 
are  bellowed  the  magnificent  titles  of  foul  of  the  world,  fpirit  ofthe 
univerfe,  and  univerfal  magnetic  fluid  ;  and  which  is  faid  to  be  dif¬ 
fufed  through  the  Whole  fpace  occupied  by  the  material  creation,  to 
animate  the  fyftem  of  nature,  to  penetrate  all  fubftances,  &c.  and 
the  partifansof  the  animal  magnetifm  alfo  affert,  that  in  caufing  it  to 
circulate  in  a  proper  manner,  the  reltoration  of  difeafed  organs  is 
infallible,  as  well  as  the  prefer  vation  of  the  health  of  thofe  who  are 
yet  unattacked  with  any  difeafe:  that  they  alfo  undertake  to  dif- 
cover  the  feat  of  the  diltemper,  by  the  fluid,  which  is  a  fort  of  in- 
ftindlive  intelligence.  It  is  alfo  aflerted,  that  the  animal  magnetifm 
is  capable  of  curing  immediately  difeafes  of  the  nerves,  and  medi¬ 
ately  other  diftempers  ;  that  it  improves  the  a&ion  of  medicines, 
and  forwards  and  dircdlsthe  falutary  crifes. 

It  is  a  fundamental  principle  in  this  new  attempt  to  cure  difeafes, 
that  the  animal  magnetic  fluid  pervades  every  fibre  ofthe  body,  that 
it  confers  fenfation  to  the  nerves,  gives  motion  to  the  mufcles,  is 
the  grand  fource  of  thofe  various  energetic  adtions,  by  which  the 
vital,  natural,  and  animal fundlions  are  performed,  and  that  the 
mold  falutary  purpofes  are  obtained  by  acquiring  the  maftery  over 
this  univerfal  agent  in  nature. 

Mr.  Holloway,  a  teacher  of  this  fcience,  (and  who  has  now’  al¬ 
tered  it’s  former  name,  animal  magnetifm,  by  calling  it  bis  nnv  pbilo - 
Jophical fyfiem)  affures  the  public,  that  the  knowlege  of  it  tends  to 
entertain  the  mind,  to  refine  the  underftanding,  and  to  harmonize 
and  regulate  the  difpofitions  of  the  heart,  as  well  as  to  relieve  the 
pains  and  maladies  peculiar  to  the  body,  while  the  philofophy  ol  it 
undermines  the  tenets  of  the  atheift,  and  accounts  tor  a  thoufand 
occurrences  in  human  life,  that  can  receive  light  from  no  other 
fource.  It  is  alfo  aflerted,  that  animal  magnetifm  removes  all  opacity, 
and  that  the  fubjedts  of  it’s  influence  have  all  things  prefented  to 
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them  tranfparent,  whereby  they  are  enabled  to  view  objeds  through 
a  thick  wall  or  a  mill-done,  &c.  &c. 

The  royal  eommiffloners  of  France,  and  thofe  who  are  laid  to 
have  calmly  confidered  the  theory  and  practice  of  this  magical  fyftem, 
tell  us,  the  experiments  which  they  have  witnefled,  authorize  them 
toconclude,  that  the  imagination,  or  fancy,  is  the  truecaufe  of  the 
effedls  attributed  to  this  animal  magnetifm. 

A  variety  of  inftances  have  occurred  to  prove,  that  the  effects  of 
animal. magnetifm  on  different  fubjects  are  very  diffimilar ;  and  that 
with  refpedt  to  thofe  on  which  the  magnetic  fluid  is  fuppofed  to  ope¬ 
rate,  fuch  operation  the  objectors  to  this  do£trine  afcribe  to  the  force 
of  an  excited  imagination  in  the  perfon  treated,  not  to  any  extraor¬ 
dinary  pretended  magnetic  effluvia.  The  following  cafes  and  ex¬ 
periments  have  been  carefully  feletted  from  good  authority. 

I.  Deflon  brought  with  him  a  boy  of  about  twelve  years  of  age ; 
an  apricot-tree  was  fixed  upon  in  the  orchard  of  Dr.  Franklin’s 
garden,  confiderably  diftant  from  any  other  tree,  and  calculated  for 
the  prefervation  of  the  magnetical  power  which  might  beimpreffed 
upon  it.  Deflon  was  led  thither  alone  to  perform  the  operation ; 
the  boy  in  the  mean  time  remaining  in  the  houfe,  and  another  per- 
fon  along  with  him.  It  was  refolved  that  Deflon  fhould  be  placed 
at  the  greateft  poffible  diftance,  and  that  fome  of  the  royal  commif- 
fioners  of  France  fhould  ftand  between  him  and  the  boy,  in  order  to 
afcertain  the  impracticability  of  any  fignals  being  made  by  Deflon, 
or  any  intelligence  being  maintained  between  them.  The  boy  was 
then  brought  into  the  orchard,  his  eyes  covered  with  a  bandage, 
prefented  fucceflively  to  four  trees  upon  which  the  operation  had 
not  been  performed,  and  caufed  to  embrace  each  of  them  for  the 
fpace  of  two  minutes  ;  being  the  mode  of  communication  prefcribed 
by  Deflon,  who,  at  a  confiderable  diflance,  directed  his  cane  towards 
the  tree  which  had  been  the  objcCt  of  his  operations. 

At  the  firlt  tree,  the  boy,  being  interrogated  at  the  end  of  a  mi¬ 
nute,  declared  that  he  perfpired  in  large  drops  ;  he  coughed,  fpit, 
and  complained  of  a  flight  pain  in  his  head  ;  the  diftance  of  the 
tree  which  had  been  magnetifed  was  about  27  feet. 

At  the  fecond  tree,  he  felt  the  fenfatioa  of  ftupefaClion,  and  pain 
in  his  head  ;  the  diftance  was  30  feet. 

At  the  third  tree,  the  ftupefaClion  and  head-ach  increafed  confi¬ 
derably  ;  he  faid  that  he  believed  he  was  approaching  to  the  tree 
which  had  been  magnetifed  ;  the  diftance  was  then  about  38  feet. 

At  the  fourth  tree,  which  had  not  been  rendered  the  objed  of 
the  operation,  and  at  the  diftance  of  about  24  feet  from  the  tree 
which  had,  the  boy  fell  into  a  crifis;  he  fainted  away,  his  limbs 
ftiffened,  and  he  was  carried  to  a  neighbouring  grafs-plot,  where 
Deflon  haftened  to  hisafliftance,  and  recovered  him. 

The  refult  of  this  experiment  is  intirely  contrary  to  the  theory  of 
the  animal  magnetifm.  Deflon  accounted  for  it,  by  obferving,  that 
all  the  trees,  by  their  very  nature,  participated  of  the  magnetifm ,  and 
that  their  magnetifm  was  befide  reinforced  by  his  prefence.  But  in 
that  cafe,  a  perfon  fenfiblc  to  the  power  of  the  magnetifm,  could 
not  hazard  a  walk  in  a  garden  without  the  rilk  of  convulfions  ;  an 
affertion  confuted  by  the  experience  of  every  day.  The  prefence 
of  Deflon  had  no  greater  influence  here  than  in  the  coach,  in  which 
the  boy  came  along  with  him,  was  placed  oppofite  to  him,  and  felt 
nothing.  If  he  had  experienced  no  fenfation  even  under  the  tree 
which  was  magnetifed,  it  might  have  been  faid,  that  at  leaf!  upon 
that  day  he  had  not  been  fufficiently  fufceptible :  but  the  boy  fell 
into  a  crifis  under  a  tree  which  was  not  magnetifed  ;  the  crifis  was 
therefore  the  eft'edt  of  no  phyfical  or  exterior  caufe,  but  is  to  be 
aferibed  folely  to  the  influence  of  imagination.  The  boy  knew  that 
he  was  about  to  be  led  to  a  tree  upon  which  the  magnetical  opera¬ 
tion  had  been  performed  ;  his  imagination  was  ftruck,  it  was  exalted 
by  the  fucceffive  fteps  of  the  experiment,  and  at  the  fourth  tree  it 
was  raifed  to  the  height  neceflary  to  produce  the  crifis. 

II.  One  of  the  eommiflloners,  charged  with  an  examination  of  this 
fcience,  in  a  violent  head-ach,  had  the  operation  performed  upon 
him  by  Deflon  for  half  an  hour  ;  one  of  the  fymptoms  of  his  dif- 
order  was  an  extreme  cold  in  his  feet.  Deflon  brought  his  foot 
liear  that  of  the  patient ;  the  foot  was  no  warmer,  and  the  head-ach 
lafted  it’s  ordinary  term.  The  patient,  having  placed  himfelf  near 
a  fire,  obtained  from  it  the  falutary  eff'eas  which  heat  hasconftantly 
procured  him,  without  experiencing,  either  during  that  day,  or  the 
night  following,  any  effeft  from  the  magnetifm. 

, .  ^r*  Franklin,  though  the  weaknefs  of  his  health  hindered 

him  from  coming  to  Paris,  and  aflifting  at  the  experiments  which 
were  there  made,  was  magnetifed  by  Deflon  at  his  own  houfe  at  Paffy. 
1  he  allembly  was  numerous ;  every  perfon  prefent  underwent  the 

c*u-raii°n'  perfon s,  who  had  come  with  Deflon,  were 

fubjedt  to  the  effedts  of  the  magnetifm  in  the  fame  manner  as  at  the 
public  procefs;  but  madamede  B - ,  Dr.  Franklin,  his  two  rela¬ 

tions,  his  fecretary,  and  an  American  officer,  felt  no  fenfation, 
hough  one  of  Dr.  Franklin’s  relations  was  convalefcent,  and  the 

American  officer  had  at  that  time  a  regular  fever. 

t  ?  fe.acb5rs  and  profeffors  of  animal  magnetifm ,  particu¬ 

larly  D  Maneduck  Barrymore,  ICcw,  Holloway,  Bryon,  Louther- 
borg  &c.  aware  that  the  fcience  was  exploded  in  France,  pretend 
heir  fcheme  is  different  from  that  pra&ifed  in  that  country :  but  it  is 
well  known  that  the  principles  are  the  fame,  though  there  may  be 
fomc  variation  in  the  experiments.  To  men  of  fen!  and  education, 
they  reprefent  this  theory  as  a  natural,  rational  fcience ;  but  to  others 
th^rC  JCfS  pene5atirg’  11  1S  bywa>T°f  accommodation  hinted, 
floils  of  namreted  *****  ^  *nfluence  above  thc  common  opera- 

Some  very  refpedlable  charaflers,  upon  the  whole,  opponents  to 

is'not^caDahle13^ fjofinne,  declare,  that  the  animal  magnetic  fluid 
,  n  *  caPable  of  being  perceived  by  any  of  our  fenfes;  that  the 

‘  WUoumbTe  chTiSefL°ntrmP-,,ye,d  in  ^  aPPlication  rar^  oceafiop 
ourablc  changes  ui  the  animal  economy ;  that  the  impreflious 
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thus  made  are  always  hurtful  to  the  imagination  ;  that  the  imagi¬ 
nation,  without  the  magnetifm ,  produces  convulfions  ;  and  that  the 
magnetifm,  without  the  imagination,  produces  nothing ;  it  is  there¬ 
fore  concluded  by  many  who  have  inveftigated  this  point,  refpedfing 
the  exiftence  and  utility  of  this  magnetifm,  that  the  exiftence  of 
the  fluid  is  abfolutely  deftitute  of  proof ;  that  the  fluid,  having  no  ex¬ 
iftence,  can  confequently  have  no  ufe  ;  that  the  violent  fymptoms 
fometimes  obferved  in  the  procefs,  are  to  be  aferibed  to  the  com- 
preflion,  to  the  imagination  called  into  a&ion,  and  to  that  propen- 
fity  to  mechanical  imagination,  or  fympathy,  which  frequently  leads 
us,  in  fpite  of  ourfelves,  to  the  repetition  of  what  ftrikes  our  fenfes. 
Confequently,  that  the  compreffions,  and  the  repeated  aftion  of  the 
imagination  employed  in  producing  the  crifes,  may  be  hurtful ;  that 
the  fight  of  thefe  crifes  is  notlefs  dangerous  on  account  of  that  imi¬ 
tation  which  nature  feems  to  have  impofed  upon  us  as  a  law,  and 
that  of  confequence  every  public  procefs,  in  which  the  means  of  the 
animal  magnetifm  fhall  be  employed,  cannot  fail  in  the  end  of  produc¬ 
ing  the  moll  pernicious  effe&s  to  the  patients. 

Some  pradifers  of  this  fcience  frankly  conftfs,  that  in  their  ope¬ 
rations  they  particularly  confider  the  quality  of  the  invagination, 
while  they  feem  to  contend  for  the  agency  of  a  fluid,  which  is  com¬ 
municated  from  individual  to  individually  the  touch,  or  under  the 
guidance  of  a  conductor. 

How  the  teaohers  of  animal  magnetifm  conduct  their  operations 
cannot  be  precifely  made  public,  as  from  keeping  the  procefs  as 
fecret  as  poffible,  they  acquire  great  emolument,  in  order  to  effect 
this,  they  impofe  upon  all  who  witnefs  their  experiments,  afolemn 
promife,  figned  by  each  party,  not  todifclofe  the  whole,  or  any  part 
of  what  is  made  known  to  them.  It  may  be,  however,  in  general 
remarked,  that  they  writhe  their  fingers  in  fevefal  diredlions,  and 
employ  many  contortions  of  gefture  in  treating  the  fubje&s  of  their 
magnetifm;  and  that  the  eye  aflifts  them  peculiarly  in  producing  ef- 
fedts  of  perturbation  in  the  mind^  which  are  followed  with  fympa- 
thetic  motions  in  the  patiept. 

It  cannot  be  denied  that  we  are  furrounded  with  a  fluid  which 
peculiarly  belongs  to  us  ;  the  infeniible  perfpiration  forms  around 
us  an  atmofphere  of  infeniible  vapours ;  but  this  fluid  has  no  agency 
but  fuch  as  is  common  to  other  atmofpheres,  cannot  be  communi¬ 
cated  by  the  touch,  but  in  infinitely  fmall  quantities;  it  is  not  capa¬ 
ble  of  being  diredled  either  by  conductors,  or  by  the  eyes,  or  by 
the  will ;  is  neither  propagated  by  found,  nor  reflected  by  mirrors  • 
and  is  ip  no  cafe  fufceptible  of  the  effedts  aferibed  to  animal  mar- 
netifm.  * 

The  above  information  has  been  communicated  by  a  mofi  refpe&ablt 
contributor  to  this  tVork.  The  Editors  forbear  to  offer  their  Jentiments 
on  a  fubjefi ,  about  zubich  the  public  opinion  is  fo  much  divided,  but  leave 
the  whole  (as  on  other  occaftons)  to  the  judgment  and  determination  of 
our  numerous  readers  and  fubferibers.  ’ 


MAGNIFYING  glafs,  in  Optics.  Confult  the  Syftem. 

MAON1 1  UDE,  whatever  is  made  up  of  parts  locally  extend¬ 
ed,  or  that  hath  feveral  dimenfions ;  as  a  line,  furface,  folid,  &c. 
See  the  article  Line,  &c. 

The  apparent  magnitude  of  a  body  is  that  meafured  by  the  vifual 
angle,  formed  by  rays  drawn  from  it’s  extremes  to  the  center  of  the 
eye;  fo  that  whatever  things  are  feen  under- the  fame  or  equal  an¬ 
gles,  appear  equal;  and  vicoverfa. 

MAGOPHONIA,  (from  u-oty©-,  magus,  and  tpovo;,  flaughter,) 
the  name  of  a  feaft  among  thc  ancient  Perfians,  held  in  memory  of 
the  expulfionof  theMagians. 

The  Magus  Smerdis  having  ufurped  the  throne  of  Perfia,  upon 
the  death  of  Cambyfes,  521  years  before  Chrift,  feven  of  the  prin¬ 
cipal  lords  of  the  court  confpired  to  drive  him  out  of  it.  Their 
defign  was  executed  with  good  fuccefs  :  Smerdis,  and  his  brother, 
another  Magus,  called  Patizithes,  were  killed.  Upon  which,  the 
people  alfo  rofe,  and  put  all  the  Magi  they  met  with  t®  thefword  ; 
infomuch  that  there  would  not  one  have  efcaped,  had  not  night  come 
upon  them.  Darius,  fon  of  Hyftafpes,  was  then  clefted  king,  and, 
in  menKiry  of  this  maffacre  of  the  Magi,  a  feaft  was  inftituted,  fays 
Herodotus,  called  Magophonia. 

MAGPYE,  in  ornithology,  a  well-known  fpecies  of  the  Cor- 
vus,  or  the  corvus  pica,  in  the  Linnaean  fyftem.  The  colours  of 
this  bird  are  remarkable:  it’s  beak  is  white,  green,  and  purple,  and 
the  rich  and  gilded  combination  of  the  gloffcs  o«  the  tail  are  at  leaft 
equal  to  thofe  that  adorn  the  plumage  of  any  other:  it  feeds  on 
worms,  infeCts,  and  fmall  birds,  and  will  deftroy  young  chickens  • 
it  is  a  crafty,  reftlefs,  noify  bird,  called  by  Ovid  nemorum  convicia 
pica.  1  his  bird  is  eafily  tamed,  and  may  be  taught  to  imitate  the 
human  voice  ;  it’s  neft  is  intirely  covered  with  thorns,  except  one 
fmall  hole  for  admittance ;  it  lays  fix  or  feven  eggs,  of  a  pale  green 
colour  fpotted  with  brown.  *  r  6 

MAHOMETANISM,  or  Mahometism,  the  fyftem  of  reli¬ 
gion  broached  by  Mahomet,  and  ftill  adhered  to  by  his  followers, 
who  are  the  Turks,  Perfians,  feveral  nations  among  the  Africans, 
and  among  the  E.  Indians.  See  Alcoran, 

The  chief  articles  of  the  Mahometan  creed  are,  that  there  is  no 
other  god  but  God,  and  that  Mahomet  was  fent  from  God.  To 
thele  articles  the  Mahometans  have  added  that  of  bathing,  and  praver ; 
which  laft  they  perform  five  times  a  day  :  they  believe,  with  the 
Jews  and  Ohriftjans,  a  refurre&ion  of  the  dead.  See  the  article 
Theology. 

MAIDEN,  aninftrument  which  was  formerly  ufed  in  Scotland 
for  beheading  criminals.  It  was  a  broad  piece  of  iron  about 
a  foot  fquare,  very  Iharp  on  the  lower  part,  and  loaded 
above  with  a  heavy  weight  of  lead.  At  the  time  of  exe¬ 
cution  it  is  pulled  up  to  the  top  of  a  narrow  wooden  frame, 
about  ten  feet  high,  and  as  broad  as  the  engine,  with  mould- 
mgs  on  each  fide  for  the  maiden  to  fiide  in.  A  convenience 
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is  made  about  four  feet  from  the  ground,  for  the  prifoner  to  lay  his 
neck ;  and  there  is  a  kind  of  bar  fo  fattened,  as  to  keep  him  from 
ftirrjng.  The  prifouer  being  thus  fecured,  and  the  (ign  given,  the 
piaiden  is  let  loofe,  which  in  a  moment  feparates  his  head  from  his 
body.  This  is  now  made  ufe  of  in  France  on  an  improved  plan,  and 
called  a  Guillotine. 

Maiden  is  alfo  a  machine,  .firft  ufed  in  Yorkflfire,  for  wattling 
of  linen  ;  confiding  of  a  tub,  nineteen  inches  high,  with  hot  water 
and  foap,  to  which  is  adapted  a  cover,  fitting  it  very  clofely,  and  faf- 
tened  to  the  tub  by  two  wedges  ;  through  a  hole  in  the  middle  of  the 
cover  paifes  an  upright  piece  of  wood,  kept  to  a  proper  height  by  a 
peg  above,  and  furnilhed  with  two  handles,  by  which  it  is  turned 
backward  and  forward  :  to  the  lower  end  of  this  upright  piece  is  fatten¬ 
ed  around  piece  of  wood,  in  which  are  fixed  feveral  pieces,  like  cogs 
of  a  wheel.  The  operation  of  this  machine  is  to  make  the  linen  pafs 
and  repafs  quick  through  the  water.  See  the  article  Beetham's  ma¬ 
chine  for  wattling  linen.  * 

Maiden  affizes,  thofe  in  which  no  perfon  is  condemned  to  die. 

MAJESTY,  a  title  or  quality  given  to  kings;  and  which  fre¬ 
quently  ferves  as  an  appellation  to  dittinguifii  them  by. 

The  emperor  is  called,  his  Imperial  majejly :  the  king  of  Spain, 
his  Catholic  majejly  ;  the  king  of  France,  his  mod  Chriftian  majejly  ; 
the  king  of  Great  Britain,  his  Britannic  majejly ,  £sV. 

Till  the  time  of  Charles  V.  the  king  of  Spain  had  no  title  but  that 
of  highnefs  ;  Louis  XI.  was  the  firtt  in  France  who  affirmed  this 
title  ;  and  before  our  king  Henry  VIII.  the  kings  of  England  were 
only  addretted  under  the  titles  of  Grace,  which  began  in  the  time  of 
Henry  IV.  and  Excellent  Grace,  under  Henry  VI.  and  highness. 
See  King. 

MAIL,  coat  of,  called  alfo  an  habergeon,  &  c.  See  Coat  of  Mail. 

Anciently  they  alfo  wore  Ihirts  of  mail  under  the  waiftcoat,  to  ferve 
as  a- defence  againlt  fwords  and  poniards.  We  alfo  read  of  gloves 
of  mail. 

Mail,  or  Mall,  alfo  fignifies  a  round  ring  of  iron  ;  whence  the 
'  play  of  pall-mall,  from  palla,  a  ball,  and  maille,  the  round  ring  through 
which  it  is  to  pafs. 

MAILLS,  on  fhip-board,  are  fquare  machines,  compofed  of  a 
number  of  rings  interwoven  net-wile,  and  ufed  for  rubbing  off  the 
loofe  hemp  which  remains  on  lines  or  white  cordage,  after  it  is 
made. 

MAILED,  implies  a  thing  fpeckled,  or  full  of  fpecks ;  as  the 
feathers  of  hawks,  partridges,  &c.  or  the  furs  of  forne  wild  beatts. 

MAINPRISE,  inlaw,  the  taking  or  receiving  a  man  into  friendly 
cuttody,  who  otherwife  might  be  committed  toprifon  ;  upon  fecurity 
given  for  his  forthcoming  at  a  day  afligned. 

They  who  thus  undertake  for  any  one,  are  called  mainpernors,  be- 
eaufe  they  receive  the  perfon  into  their  hands  ;  whence  alfo  comes  the 
word  mainpernable,  denoting  the  perfon  who  may  thus  be  bailed. 
See  Bail. 

The  writ  of  ntainprife  is  a  writ  directed  to  the  fheriff,  (either  ge¬ 
nerally,  when  any  man  is  imprifoned  for  a  bailable  offence,  and  bail 
hath  been  refufed  ;  or  fpecially,  when  the  offence  or  caufe  of  com¬ 
mitment  is  not  properly  bailable  below)  commanding  him  to  take 
fureties  for  the  prifoner’s  appearance,  and  to  fet  him  at  large.  Main¬ 
pernors  differ  from  bail,  in  that  a  man’s  bail  may  imprifon  or  fur- 
render  him  up  before  the  ftipulated  day  of  appearance.  Mainpernors 
can  do  neither,  but  are  barely  fureties  for  his  appearance  at  the  day  : 
bail  are  only  fureties,  that  the  party  be  anfwerable  for  the  fpecial 
matter  which  they  ftipulate:  mainpernors  ire  bound  to  produce  him 
to  anfwer  all  charges  whatfoever. 

MAINTA1NERS,  are  thofe  that  maintain  or  feconcl  a  caufe  de¬ 
pending  between  others,  by  difburfing  money,  or  making  friends  for 
either  party,  &c.  not  being  interefted  in  the  fuit,  or  attornies  em¬ 
ployed  therein.  See  Maintenance. 

MAINTENANCE,  nianutenentia,  in  law,  an  unlawful  main¬ 
taining,  or  officious  meddling  in  a  fuit  between  others,  by  alfitting 
either  party  with  money  or  otherwife,  to  profecute  or  defend  it. 

A  man  may  maintain  a  fuit  of  his  near  kinfman,  fervant,  or  poor 
neighbour,  out  of  charity  and  compaflion,  with  impunity :  otherwife 
the  punifhment  by  common  law  is  fine  and  imprifonment;  and  by 
flat.  32  Hen.  VIII.  cap.  9.  a  forfeiture  of  10/. 

There  lies  a  writ  againft  a  maintainer,  called  a  writ  of  maintenance. 

MAJOR,  in  logic,  is  underftood  of  the  firft  propofition  of  a  re¬ 
gular  fyilogifin.  It  is  called  major,  becaufe  it  has  a  more  extenfive 
fenfe  than  the  minor  proposition,  as  containing  the  principal 
term. 

Major  and  minor,  in  mufic,  concords  which  differ  from  each 
other  by  a  femi-tone.  There  are  major  and  minor  thirds,  &c. 

Major  tone  is  the  difference  between  the  fifth  and  fourth  ;  and  major 
femi-tone  the  difference  between  the  major  fourth  and  the  third.  The 
major  tone  furpaffes  the  minor  by  a  comma.  See  Tone, 

Major,  in  law,  a  perfon  who  is  of  age  to  manage  his  own  affairs. 
By  the  civil  law  a  man  is  not  a  major  till  the  age  of  twenty-five  years ; 
in  England,  he  is  a  major  at  twenty-one,  and  in  Normandy  at  twenty. 
See  Age. 

Major,  in  the  art  of  war,  the  name  of  feveral  officers  of  very  dif¬ 
ferent  ranks  and  functions;  as,  1.  A/tf/V-general ,  the  next  officer 
to  the  lieutenaut  general :  his  chief  bufinefs  is,  to  receive  the  orders 
from  the  general,  or  in  his  abfence  from  the  lieutenant-general  of 
the  day ;  which  he  is  to  diftribute  to  the  brigade-wiu/Vr,  with  whom 
he  is  to  regulate  the  guards,  convoys,  and  detachments.  When 
there  are  two  attacks  at  a  fiege,  he  commands  that  on  the  left.  He 
ought  to  be  well  acquainted  with  the  ftrength  of  each  brigade,  of 
each  regiment  in  particular,  and  to  have  a  lift  of  ail  the  field  officers. 
In  fhort,  he  is  in  the  army,  what  a  major  is  in  a  regiment.  He  is 
allowed  an  aide-de-camp,  and  has  a  ferjeant  and  fifteen  men  for  his 
guard.  2.  Major  of  a  brigade,  the  officer  who  receives  the  orders 
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^-general,  and  afterwards  delivers  them  to  the  adin 
unts  of  the  regiments  at  the  head  of  the  brigade  ;  where  he  takes  ard 

tob^  eS  ^  detacbments’  &c-  to  the  general  rendezvous.  He  ought 

t  an  e,X,pe1'1  caPtaul*  know  the  ttate  and  condition  of  the  bri- 

ga  e  and  keep  a  roll  of  the  colonels,  lieutenant-colonels,  main  and 

adjutants.  3.  Major  of  a  regiment,  the  next  officer  to  the  lieSam 

;°n?  ’  generally  promoted  from  the  eldeft  captain.  He  is  to  take 

and  o  f,he.re§imen;  bef wdl  excrcifed,  to  fee  it  march  in  good  order 
and  t°r  n  t  ,  f£  of  u,s  being  broke>  He  js  the  S.  ™er, 

that  *  16  °0t  that  iS,a.llowed  to  be  on  korfeback  in  time  of  a&ion 
that  he  may  more  readily  execute  the  colonel’s  orders,  either  in  ad- 

is  then|rftrrdratW-nS  re§im?n!*  4-  Major  of  a  regiment  ofhorfe, 
-ptbe  hrii:  captain  who  commands  in  the  abfence  of  the  colonel  c 

own -major,  the  third  officer  in  a  gartifon,  being  next  to  the  dc- 
pu  y-govemor.  He  ought  tounderftand  fortification,  and  hath  charge 

ha  thff  S’  Ptr0lS’  &c*  His  bulinefs  is  air°  to  take  cafe 

nn!  3rejn  g()0d  0rderi  he  likewife  orders  the  gates 

pencd  and  (hut,  and  gives  the  governor  an  account  of  all  that 
pafles  within  the  place. 

There  are  alfo  aides-^V,  dmms-major,  &c.  fo  called  from  their 

P  MT!nnpCnS^erS  °f  the  fame  denomination. 

ivl/vj  UK-UUMO,  an  appellation  frequently  given  to  a  fteward 
or  matter  of  the  houfhold,  and  was  formerly  applied,  in  the  courts  of 
princes,  to  three  different  kinds  of  officers. 

MAIZE,  or  Indian  Corn,  zea,  in  botany,  a  genus  of  the 
monoecia  tnandna  clafs  It  has  male  and  female  flower!,  lituated  at 
remote  diftances  on  the  fame  plant.  The  Indians  in  New  England, 
and  many  of  our  other  fettlements  in  America,  have  no  other  vegetable 
but  maize,  or  Indian  corn,  for  making  their  bread. 

1  he  ear  of  the  Indian  corn  yields  a  much  greater  quantity  of  grain 
than  any  of  our  own  ears.  There  are  commonly  about  eight  rov?s  of 
gram  in  the  ear,  often  more,  if  the  ground  be  good.  Each  of  thefe 
rows  contain  at  leaft  thirty  grains,  and  each  of  thefe  gives  much  more 
flour  than  a  grain  of  any  of  our  corn.  The  grains  are  ufually  either 
white  or  yellowifti,  but  fometimes  they  are  red,  bluifh,  greenifh,  or 
olive-coloured,  and  fometimes  ftriped  or  variegated. 

This  fort  of  grain,  though  fo  effentially  neceffary  to  the  natives  of 
the  place,  is  liable  to  many  accidents.  It  does  not  ripen  till  the  end 
of  September,  fo  that  the  rains  often  fall  heavy  upon  it  while  on  the 
ttalk;  and  the  birds,  in  general,  pick  it  while  it  is  Toft  and  unripe. 
But,  to  defend  it  from  thefe  accidents,  it  is  covered  with  a  thick  huff  ', 
which  keeps  off  flight  rains  very  well ;  yet  the  birds,  if  not  frighted 
away,  often  eat  through  it,  and  devour  great  quantity  of  the  grain. 

.  The  maize  of  Virginia  is  very  tall  and  robuft,  growing  to  feven  or 
eight  feet  high  ;  that  of  New  England  is  ffiorter  and  lower  ;  and  tha 
Indians  farther  up  the  country  have  yet  a  fmaller  kind,  which  they 
make  ufe  of  in  common. 

When  they  gather  the  ears,  they  either  immediately  ftrip  off  the 
corn,  or  elfe  hang  up  the  ears,  tied  in  traces  at  diftances  from  one 
another ;  for  if  they  are  laid  near  together,  they  will  heat  and  rot, 
or  elfe  fprout  and  grow  ;  but  kept  cool  and  fepai  ate,  they  will  remain 
good  all  the  winter.  The  bett  method  is,  to  threfh  out  the  corn  as 
loon  as  the  harveft  is  over,  to  dry  it  well  on  mats  in  the  fun,  and  then 
lay  it  up  in  holes  of  the  ground,  well  lined  with  mats,  grafs,  or  the 
like,  and  afterwards  covered  at  top  with  more  earth.  The  moft  care¬ 
ful  among  the  Indians  ufe  this  method,  and  this  fort  of  fubterranean 
granary  always  proves  good.  See  Tracing. 

The  ufes  of  this  plant  among  the  Indians  are  very  many.  The 
great  article  is  the  making  their  bread  of  it;  but,  befides  this,  the 
ttalks,  when  cut  up  before  they  are  too  much  dried,  are  an  excellent 
winter  food  for  cattle;  but  they  ufually  leave  them  on  the  ground  for 
the  cattle  to  feed  on.  The  hulks  about  the  ear  are  ufually  feparated 
from  the  reft,  and  make  a  particular  fort  of  fodder,  not  inferior  to  our 
hay.  The  Indian  women  have  a  way  of  Hitting  them  into  narrow 
parts,  and  they  then  weave  them  artificially  into  balketsand  many  kinds 
of  toys. 

The  original  way  of  making  food  of  the  grain  was  this  :  The  In¬ 
dians  reduce  it  to  flour  by  parching  it  carefully  in  the  fire,  without 
burning,  and  then  beating  it  in  mortars,  and  fitting  it;  This  flour 
they  lay  up  in  bags,  as  their  conftant  provifion,  and  take  it  out  with 
them  when  they  go  to  war.  eating  it  either  dry,  or  with  water. 

MAKE,  in  law,  fignifies  to  perform  and  execute.  Thus,  to  make 
his  law,  is  to  perform  that  law  to  which  a  man  had  formerly  bound 
himfelf ;  v.  gr.  to  clear  himfelf  of  aftion  commenced  againft  him  by 
his  own  oath,  and  the  oath  of  his  neighbours:  otherwife  called  to  wage 
law.  See  Wager  of  law. 

To  Make,  in  fea-language,  is  varioufly  applied:  e.  g.  to  make  a 
board.  See  Board. 

To  make  the  land,  is  todifcover  it  from  a  diftant  fituation,  in  con- 
fcquence  of  approaching  it  after  a  lea-voyage  :  to  make  fail,  is  to  in- 
creafe  the  quantity  of  fail  already  extended,  either  by  letting  out  the 
reefs,  and  by  hoifting  an  additional  number  of  fmall  fails,  or  by  either 
of  thefe  operations  feparately  :  to  make  ftern-way,  is  to  retreat  or  move 
with  the  fternforemoft;  to  make  water  cafually,  fignifies  to  leak; 
but  a  Ihip  is  faid  to  make  foul  water,  when  running  in  Ihallow  water, 
her  keel  dillurbs  the  mud  or  ooze  lying  at  it’s  bottom. 

MAKINBOY,  a  kind  of  fpurge,  or  tithymale,  common  in  Ire¬ 
land  :  this  is  a  very  violent  purge,  as  all  the  other  (purges  are. . 

MAKING  up,  in  diftillery,  the  bringing  fpirits  to  a  certain  ftan- 
dard  of  ftrength  by  the  addition  of  water.  -See  Lowering. 

It  is  ufed  p ri  tcipally  in  diftilling  fpirits,  alter  their  firft  drawing, 
either  by  way  o  rectifying  them,  or  of  giving  them  the  virtues  of 
aromatic  ingredients,  in  order  to  make  the  compound  waters  ;  fuch 
as  cinnamon,  anifeed,  and  the  like.  Seethe  article  Distillation. 

In  the  making  thefe  compounds,  feme  ufe  an  alcohol,  or  totally 
inflammable  fpirit,  which  is  much  the  beft  method ;  others  ufe 
ordinary  proof  lpirit  of  malt,  or  mobiles.  If  the'  latter  be  ufed,  it 
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is  beft  not  to  put  any  water  with  it  into  the  (till;  but  if  the  former, 
lo  much  water  is  to  be  added  as  will  reduce  it  to  the  proof  ftr engt h, 
which  is  juft  an  equal  quantity.  If  it  be  only  made  up  to  the  ftroigh 
of  proof,  it  will  mellow  much  fooner  than  if  reduced  one  fifth  be¬ 
low  that  ftandard,  as  the  oil  is  much  more  perfe&ly  diflolved  in  lpi- 
rit  of  a  ftandard  proof  ftrength,  than  in  iuch  as  is  weaker. 

When  it  is  neceflary  to  makeup  waters  lower  than  proof,  they  are 
generally  cloudy ;  but  this  may  be  remedied,  and  they  may  be  fined 
down  in  a  day  or  two  with  a  fmall  quantity  of  alum,  or  with  whites 
of  egg's  or  the  jelly  of  ifinglafs  beat  up  to  a  froth,  and  mixed  in  the 
fame  manner  as  is  ufually  done  in  the  refining  of  wines. 

The  fugar,  added  to  thefe  cordial  waters,  has  not  only  the  ad¬ 
vantages  of  mellowing  and  filling  the  mouth,  but  it  unites  the  oil  to 
the  fpirit  in  a  manner  that  it  never  could  be  united  in  without  it. 

MALACHI,  the  prophecy  of,  is  one  of  the  canonical  books  of  the 
Old  Teftament,  written  by  Malacki,  who  was  probably  contempo¬ 
rary  with  Nehemiah,  and  lived  about  428  years  before  Chnft.  The 
chief  corruptions  which  he  charges  upon  the  Jews,  are  the  fame 
with  thofe  for  which  they  were  reproved  by  Nehemiah;  he  forbids 
them  to  expe£l  any  farther  fucceflion  of  prophets,  exhorts  them  to 
obferve  the  law  of  Mofes ;  and  predi&s  the  coming  of  Elias  or  John 
the  Baptilf,  as  the  fore-runner  of  the  Mefliah. 

MALACIA,  a  difeafe  confiding  in  a  depraved  appetite,  wherein 
the  patient  covets  and  longs  for  fome  particular  kind  of  food  with 
extraordinary  earneftnefs,  and  eats  it  to  exccfs, 

MALACOPTERYG1I,  in  ichthyography,  the  name  of  a  large 
order  of  fifties,  which  have  not  prickly  fins. 

MALACOSTOMOUS,  in  ichthyography,  a  large  genus  of 
fifties,  called  in  Englifti  the  leather-mouthed  kind.  Thefe  fifties 
are  wholly  deftitute  of  teeth  in  their  jaws,  but  have  them  placed  in 
their  throats,  near  the  orifice  of  the  llomach. 

MALE,  mas,  among  zoologifts,  that  fex  of  animals  which  has 
the  parts  of  generation  without  the  body.  See  the  articles  Animal, 
'Sex,  and  Generation,  for  full  information. 

The  term  male  has  alfo,  from  fome  limilitude  to  that  fex  in  ani¬ 
mals,  been  applied  to  feveral  inanimate  things:  thus  we  fay,  a  male 
flower,  a  male  ferew,  &c.  See  the  articles  Flower  and  Screw'. 

MALEBRANCHISM,  the  dodtrine  or  fenciments  of  father 
Malebranche,  who  was  born  at  Paris  in  1638,  became  a  prieft  of  the 
Oratory  of  France  in  1660,  and  died  in  1715.  Some  of  his  fenti- 
ments  are  as  follow:  “  The  inquiry  after  truth  is  full  of  God  :  God 
is  the  only  agent,  and  that  too  in  the  ftridteft  fenfe :  all  power  of 
a&ing,  all  adtions,  belong  immediately  to  him:  fecond  caufesare  no 
caufes^  they  are  only  occafions  that  determine  the  adtion  of  God  ;  or 
occafional  caufes.” 

MALICE,  in  law,  is  a  premeditated  defign  to  do  mifehief  to 
another.  Malice  is  neceflary  to  conftitute  the  crime  of  murder.  So 
where  a  perfon  has  a  malicious  intent  to  kill,  and  in  the  execution 
of  this  malicious  delign  kills  a  third  perfon  by  accident,  he  is,  on 
account  of  his  malice,  deemed  guilty  of  murder.  See  Murder. 

MALIGNANT,  among  phylicians,  a  term  applied  to  difeafes 
of  a  very  dangerous  nature,  and  generally  infectious:  fuch  are  the 
dyfentery,  hofpital  fever,  &c.  in  their  worft  ftages. 

MALL,  or  Sea-Mall,  in  ornithology,  the  Englifti  name  of  the 
lefler  gull,  with  a  grey  back  and  fpotted  neck,  and  about  the  fize  of 
the  common  tame  pigeon. 

MALLEABLE,  a  property  of  metals,  whereby  they  are  capable 
of  being  extended  under  the  hammer.  See  the  articles  Ductility 
and  Metal,  for  an  explanation. 

MALLFAMOTHE,  in  botany,  a  low  tree,  or  rather  fhrub, 
growing  in  Malabar.  Of  the  roots  are  made  hafts  for  knives  ;  the 
leaves  ferve  to  drefs  the  ground,  and,  being  fried  in  oil  of  palm,  fur- 
nilh  a  liniment  for  removing  the  impetigo,  and  drying  the  puftules 
of  the  fmall-pox.  A  deco&ion  of  the  fame,  in  common  water,  is 
ufed  as  a  fomentation,  to  mitigate  the  pains  of  the  haemorrhoids. 

The  root  pulverized  with  ginger  and  faffron,  and  exhibited  in 
an  infufion  of  rice,  cures  the  dropfy,  by  powerfully  promoting  a 
difeharge  of  fuperfluous  ferofities  by  the  urinary  paflage. 

MALLEOLUS,  a  procefs  in  the  lower  part  of  the  leg,  juft 
above  the  foot*  There  is  one  internal ,  and  another  external  malleo¬ 
lus.  The  internal  malleolus  is  an  eminence  of  the  tibia  ;  the  external , 
of  the  fibula  ;  the  two  together  form  the  ancle.  See  Plate  147.  fig.T,, 
N°  23- 

MALLET,  a  large  kind  of  hammer,  made  of  wood ;  much  ufed 
by  artificers  who  work  with  a  chiflel,  as  fculptors,  mafons,  and 
Itone-cutters,  whofe  mallet  is  ordinarily  round  ;  and  by  carpenters, 
joiners,  See.  who  ufe  it  fqtiare.  See  the  article  Hammer.  There 
are  feveral  forts  of  mallets  ufed  for  different  purpofes  on  Clip¬ 
board. 

MALLEUS,  in  anatomy,  denotes  one  of  the  bones  of  the  ear ; 
fo  called  from  it’s  refemblance  to  a  hammer,  or  mallet.  The  mal¬ 
leus,  or  hammer  of  the  ear,  is  a  long  bone  with  a  large  head,  a  fmall 
neck,  a  handle,  and  two  apophyfes,  the  one  in  the  neck,  the  other 
in  the  handle.  The  top  of  the  head  is  confiderably  rounded,  and 
from  thence  it  contra&s  all  the  way  to  the  neck  ;  both  head  and 
neck  are  in  an  inclined  fituation,  and  the  eminences  and  cavities  in 
it  anfwer  to  thofe  in  the  body  of  the  incus, 

MALLOW,  malva,  in  botany,  a  genus  of  the  monadelphia  polyan¬ 
dries  clafs;  the  corolla  whereof  confifts  of  five  petals  vertically  cor- 
dated,  plane,  and  growing  together  at  the  bafe ;  the  fruit  confifts  of 
a  great  number  of  capfules,  joined  together  by  an  articulation,  and 
of  an  orbicular  depreffed  figure,  feparating  from  one  another,  and 
opening  inwardly:  the  receptacle  affixed  to  the  capfules  is  colum¬ 
nar  ;  the  feed  is  folitary,  and  kidney-fhaped. 

A  ftrong  decoftion  6f  mallow  root  is  apt  to  be  mucilaginous,  and 
to  fit  ill  on  the  ftomach.  It  is  a  good  common  drink  in  plcurifies, 
peripneumonies,  and  peculiarly  in  cafes  of  gravel,  or  inflammations 

t  tht  kidneys ;  alfo  in  ftranguries  and  fuppreffions  of  urine  of  all 


kinds.  Infufions  or  deco&ions  of  the  leaves  and  flowers,  and  a  con- 
ferve  made  by  boiling  the  frefh  flowers  with  thrice  their  weight  of 
fine  fugar,  are  fometimes  preferibed  for  the  fame  complaints. 

Mallow,  Jews,  corchorus,  in  botany,  a  genus  of  the  polyandries 
monogynia  clafs.  The  common  Jeivs  mallow,  Rauwolf  fays,  is  culti¬ 
vated  about  Aleppo  as  a  pot-herb,  and  ufed  by  the  Jews  with  their 
meat.  A  deco&ion  of  the  whole  plant,  but  efpecially  of  the  leaves; 
is  beneficial  to  the  breaft,  by  moiftening  it;  for  which  reafon,  being 
taken  with  fugar-candy,  it  is  a  prefent  remedy  for  rough  and  dry 
coughs. 

Mallow,  marjh,  althaa,  a  genus  of  plants  ranged  by  Linnanis 
among  the  monadelphia  poly andri a,  of  which  there  are  three  fpecies. 
1.  Marjh-mallow,  with  Angle  woolly  leaves,  or  the  common  marjh- 
mallow.  2.  Marjh-mallow,  wuth  the  lower  leaves  palmated,  the  up¬ 
per  ones  digitated,  and  fhrubby  ftalks.  3.  Marjh-mallow',  with  trifid, 
hairy,  prickly  leaves. 

The  firft  fpecies  grows  naturally  in  moift  places  in  England, 
Holland,  France,  and  Siberia.  It  has  a  perennial  root,  and  an  an¬ 
nual  (talk.  The  fecond  fpecies  is  a  native  of  Hungary,  and  Italy. 
The  third  fpecies  grow’s  naturally  in  France,  Italy,  and  Spain. 

The  parts  of  this  plant  ufed  in  medicine,  are  the  leaves  and  roots. 
The  leaves,  by  decoftion,  afford  a  foft  mucilaginous  fubftance,  good 
in  all  complaints  arifing  from  acrimony ;  of  great  fervice  in  dyfente- 
ries,  &c.  where  the  mucus  of  the  inteftines  is  raked  off,  and  in  many 
kinds  of  colics.  It  is  alfo  found  of  ufe  in  obftrudtions of  the  urinary 
paffages,  ftranguries,  heat  of  urine,  &c.  and  is  by  fome  held  a  great 
fecret  for  the  cure  of  a  gonorrhoea.  Ray  and  others  alfo  fpeak  of  it 
as  a  pedforal;  of  ufe  in  coughs,  and  alfo  plcurifies. 

Marjh-mallow  root  is  a  very  valuable  medicine.  It  is  emollient 
and  diuretic,  and  gives  great  relief  in  diforders  of  the  kidneys  and 
bladder,  whether  arifing  from  acrimony  of  the  urine  or  gravel.  It 
is  good  alfo  in  all  diforders  of  the  breaft  and  lungs,  arifing  from  a 
thin  acrimonious  phlegm;  in  both  which  cafes,  a  deco&ion  of  the 
frefh  root  is  the  beft  way  of  giving  it.  In  diarrhoeas  and  dyfente- 
ries,  a  ftrong  decoftion  of  marjh-mallow  root,  given  clyfterwife,  is 
alfo  of  great  ufe.  Externally,  in  form  of  a  cataplafm,  it  is  excellent 
for  foftening  and  maturating  hard  tumors.  The  root  is  fometimes 
given  in  powders,  from  a  fcruple  to  a  dram  or  two,  either  by  itfelf, 
or  in  conjunction  with  other  materials  of  a  fimilar  intention,  as 
gum  tragacanth,  llarch,  &c. 

The  lyrup  of  marjh-mallows  is  made  by  boiling  a  pound  of  the 
frefh  roots  in  a  gallon  of  water,  till  half  the  liquor  is  wafted,  pref- 
fing  out  the  decodtion,  and  after  fettling  fora  night,  boiling  it  down 
with  four  pounds  of  fine  fuga",  till  the  weight  of  the  whole  is  fix 
pounds;  this  is  kept  in  the  (hops,  and  occafionally  employed  in 
fome  diforders  of  the  breaft,  and  for  fweeteniog  emollient  decodions 
in  nephritic  cafes.  This,  how'ever,  is  lefs  efficacious  than  the  de- 
codion  ;  on  account  of  the  fugar  in  the  former,  which  makes  an 
improper  mixture  with  medicines  of  the  mucilaginous  kind. 

Ointment  of  marjh- mallows  .called  unguentum  dialtheca,  is  applied 
to  tumors  and  inflammations,  as  an  emollient  and  fuppurative; 
which  qualities  it  derives  from  the  mucilage  of  the  plant,  being 
boiled  a  long  time  with  the  oil,  before  any  of  the  other  ingredients 
are  mixed.  See  the  article  DialTh-ea. 

MALMSEY, 
from  Malvalia, 
efteemed  the  beft. 

MALT,  is  barley  prepared,  to  fit  it  for  making  a  potable  liquor 
called  beer,  or  ale,  by  flopping  it  lliort  at  the  beginning  of  vegeta¬ 
tion. 

In  making  malt  for  barley,  the  ufual  method  is,  to  fteep  the  grain 
in  a  fufficient  quantity  of  w'ater,  for  two  or  three  days,  till  itfwells, 
becomes  plump,  fomewhat  tender,  and  tinges  the  water  of  a  bright 
brown,  or  reddifh  colour.  Then  this  water  being  drained  away,  the 
barley  is  removed  from  the  fteeping  ciftern  to  the  floor,  where  it  is 
thrown  into  what  is  called  the  wet  couch  ;  that  is,  an  even  heap, 
riling  to  the  height  of  about  two  feet.  In  this  wet  couch,  the  ca¬ 
pital  part  of  the  operation  is  performed:  for  here  the  barley  fponta- 
neoufly  heats,  and  begins  to  grow,  (hooting  out  firft  the  radicle,  and 
iffuffered  to  continue,  then  the  plume,  fpire,  or  blade.  But  the  pro¬ 
cefs  is  to  be  flopped  (hort  at  the  eruption  of  the  radicle,  otherwife 
the  malt  would  be  (polled.  In  order  to  flop  it,  they  fpread  the  wet 
couch  thin  over  a  large  floor,  and  keep  turning  it  once  in  four  or  five 
hours,  for  the  fpace  of  two  days,  laying  it  fomewhat  thicker  each 
time.  After  this,  it  is  again  thrown  into  a  large  heap,  and  there 
fuffered  to  grow  fenfiblv  hot  to  theTiand,  as  it  ufually  will  in  ae 
or  30 hours  time;  then  being  fpread  again  and  cooled,  it  is  thrown 
upon  the  kiln,  to  be  dried  crifp  without  fcorching. 

This  is  the  general  procefs  of  malting,  in  which  almoft  every 
maltfter  has  his  fecret,  or  particular  wav  of  w  orking.  But  to  render 
the  operation  perfect,  the  following  cautions  mull  be  obferved:  1. 
That  the  barley  be  newly  threlhed,  or  at  leall  new-ly  winnowed.  2. 
That  it  be  not  mixed,  or  made  up  of  different  forts.  3.  That  it  be 
not  over-fteeped  in  the  ciftern,  or  fo  long  as  to  make  it  foft.  4. 
That  it  be  well  drained.  5.  That  it  be  carefully  looked  after  in  the 
wet  couch,  fo  as  to  flop  the  firft  tendency  of  the  blade  to  (hooting. 
6.  Another  caution  is,  to  turn  the  wet  couch  infide  outermoft,  if  the 
barley  comes,  and  (hoots  more  in  the  middle  of  the  heap  than  on 
thefides.  7.  To  keep  it  duly  turning,  after  it  is  out  of  the  wet  couch. 
8.  To  give  it  the  proper  heating  in  the  dry  heap.  9.  To  dry  and 
crifp  it  thoroughly  upon  the  kiln,  but  without  a  fierce  fire,  fo  as  to 
be  feveral  days  in  drying  a  kiln  of  pale  malt.  And  if  thefe  dire&iens 
be  carefully  obferved,  the  malt  will  always  be  good. 

The  method  of  malting  Indian  corn  or  Virginia  wheat,  is  much 
lefs  laborious.  For  if  this  corn  be  buried  two  or  three  inches  deep 
in  the  earth,  and^covered  with  the  loofe  mould,,  dug  up  to  make 
room  for  it,  in  ten  or  twelve  days  time  the  corn  will  (prout  and  ap¬ 
pear  like  a  green  field,  at  which  time  being  taken  up,  and  walhed 

;  -  >  or 


SEY,  a  rich  kind  of  wine,  fo  called,  as  being  brought 
alia,  in  the  Morea.  That  brought'from  Candia  is  now 
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tor  fanned  from  it’s  dirt,  it  is  immediately  committed  to  the  kiln, 
and  bv  this  means  it  becomes  good  malt.  It  is  obfervable  of  this 
Corn,  that  both  it’s  root  and  blade  mud  (hoot  to  a  confiderable 
length,  before  it  will  make  malt ;  and  perhaps  this  is  the  cafe  in  all 
large-bodied  grain. 

The  importation  of  malt  from  beyond  the  fcas  is  prohibited  : 
and  on  it’s  being  exported,  it  is  not  only  freed  from  paying  the 
fcxcife  of  6d.  a  bulhel,  but  a  bounty  is  allowed  by  adt  of  parlia¬ 
ment,  for  which  fee  Corn. 

A&//-liquors  have  different  names,  and  different  virtues,  from  the 
different  methods  of  preparing  the  malt ,  whence  they  are  diflin- 
guiflied  into  pale  and  brown  ;  and  from  the  various  methods  taken 
in  brewing  the  liquors,  whence  they  are  divided  into  ale  and  beer, 
itrong  and  fmall,  new  and  old.  See  Brewing. 

The  colour  of  the  liquor,  and  many  of  it’seffedls,  depend  on  the 
manner  of  drying  the  fna.lt  it  is  brewed  with  ;  that  which  has  the 
paled  tinge,  is  made  with  malt  but  fienderly  dried  ;  whereas  that 
which  is  high  coloured,  is  made  with  malt  that  is  high  dried,  or 
roaded,  as  it  were,  in  comparifon  of  the  other  ;  and  amber  ale  is 
made  of  a  mixture  of  both.  Another  difference  in  the  preparations 
of  7wa//-liquors  confids  in  the  larger  quantity  of  hops  in  beer,  and 
thefqaaller  in  ale  ;  for  hops  add  Something  of  an  alkaline  nature  to 
the  liquor,  and  not  only  render  it  more  eafy  of  digedion  and  fecre- 
tion  in  the  body,  but  while  it  is  in  the  liquor,  prevents  it’s  running 
into  fuch  cohefions  as  would  make  it  ropy,  vapid  and  four.  For 
this'reafon  Dr.  Quincy  is  of  opinion,  that  for  one  conditution  in¬ 
jured  by  beer,  there  are  numbers  fpoiled  by  ale,  w’hich  is  apt  to 
Huff  the  veffels  withflime  and  vifeidity,  to  make  the  body  unwieldy 
and  corpulent,  and  to  pave  the  way  for  cachexies,  the  jaundice, 
aflhmas,  and  the  dropfy.  The  different  degrees  of  drength  in  malt- 
IJquors  alfo  makes  them  produce  different  effefts.  The  dronger 
they  are,  the  more  vifeid  parts  they  carry  into  the  blood  :  they  are 
therefore  in  general  the  more  wholefome  for  being  fmall :  that  is,  of 
fuch  a  drength  as  to  carry  fome  degree  of  warmth  into  the  domach, 
but  not  fo  as  to  prevent  their  being  proper  diluters  of  our  necelfary 
food.  Indeed  people  of  robud  conflitutions,  who  labour  very  hard, 
may  difpenfe  with  reafonable  quantities  of  the  dronged  ;  efpecially 
as  their  food  is  frequently  poor  and  Render  enough,  the  deficiencies 
oF which  this  fupplies  ;  and  their  continual  exercife  and  drength  of 
body  digeds  and  breaks  the  vifeidities  of  the  drink  into  convenient 
nourifhment :  though  in  perfons  of  another  habit  and  way  of  living, 
they  would  only  produce  obflrudlions  and  ill  humours.  As  to  the 
age  of  thefe  liquors,  it  has  fomewhat  the  fame  effedt  as  hops,  for 
thofe  that  are  longer  kept,  are  certainly  lead  vifeid  :  for  age,  by 
degrees,  breaks  their  vifeid  parts*  and  by  rendering  them  fmaller, 
makes  them  fit  for  fecretion. 

An  Essay  on  MALT  DISTILLERY. 

Malt  dijlillery.  This  is  an  extenfive  article  of  trade,  and  by 
w’hich  very  large  fortunes  are  made.  The  art  is,  to  convert  fer¬ 
mented  malt  liquors  into  a  clear  indammable  fpirit,  which  may  be 
either  fold  for  ufe  in  the  common  date  of  a  proof  drength,  that  is, 
the  fame  drength  with  French  brandy  ;  or  is  redlified  into  that 
purer  fpirit  ufually  fold  under  the  name  of  fpirit  of  wine  ;  or  made 
into  compound  cordial  waters,  by  being  diddled  again  from  herbs 
and  other  ingredients.  See  Brewing  and  Wash. 

To  brew  with  malt  in  the  mod  advantageous  manner,  it  is  necef- 
fary,  i.  That  the  fubjedt  be  well  prepared.  2.  That  the  water  be 
fuitable  and  well  applied  ;  and,  3.  That  fome  certain  additions  be 
ufed,  or  alterations  made,  according  to  the  fealon  of  the  year, 
and  the  intention  of  the  operator  ;  and  by  a  proper  regulation  in 
thefe  refpedts,  all  the  fermentable  parts  of  the  fubjedl  will  thus 
be  brought  into  the  tindlure,  and  become  fit  for  fermentation. 

The  due  preparation  of  the  fubjedt  confids  in  it’s  being  juflly 
malted  and  well  ground.  When  the  grain  is  not  diffidently  malted, 
it  is  apt  to  prove  hard,  fo  that  the  water  can  have  but  very  little 
power  to  didolve  it’s  fubdance  ;  and  if  it  be  too  much  malted,  a  part 
of  the  fermentable  matter  is  lod  in  that  operation.  1  he  harder 
and  more  flinty  the  malt  is,  the  finer  it  ought  to  be  ground  ;  and  in 
all  cafes,  when  intended  for  didillation,  it  is  advifeable  to  reduce 
it  to  a  kind  of  finer  or  coarfer  meal.  When  the  ?nalt  is  thus  ground, 
it  is  found,  by  experience,  that  great  part  of  the  time,  trouble,  and 
expence  of  the  brewing  isfaved  by  it,  and  yet  as  large  a  quantity 
of  fpirit  will  be  produced  ;  for  thus  the  whole  fubdance  of  the  malt 
may  remain  mixed  among  the  tindlure,  and  be  fermented  and  dif- 
tilled  among  it.  This  is  a  particular  that  very  well  deferves  the 
attention  of  the  malt  didiller,  as  that  trade  is  at  prefent  carried  on  ; 
for  the  difpatch  of  the  bufinefs,  and  the  quantity  of  fpirit  procured, 
is  more  attended  to,  than  the  purity  or  perfedtion  of  it. 

The  fecret  of  this  matterdepends  upon  the  thoroughly  mixing,  or 
brilkly  agitating  and  throwing  the  meal  about,  firdin  cold,  and  then 
in  hot  water ;  and  repeating  this  agitation  after  the  fermentation  is 
over,  when  the  thick  turbid  wafh  being  immediately  committed  to 
the  dill,  already  hot  and  dewy  with  working,  there  is  no  danger  of 
burning,  unlefs  by  accident,  even  without  the  farther  trouble  of  flir¬ 
ting,  which  in  this  cafe  is  found  needlefs,  though  the  quantity  be 
ever  fo  large,  provided  that  requifitc  care  and  eleanlinefs  be  uled  : 
and  thus  the  bufinefs  of  brewing  and  fermenting  may  very  ermrno- 
dioufly  be  performed  together,  and  reduced  to  one  Angle  operation. 
Whatever  water  is  made  choice  of,  itmuddand  in  a  hot  date  upon 
the  prepared  malt,  efpecially  if  a  clear  tindlure  be  defired,  but  a 
known  and  very  confiderable  inconvenience  attends  it  s  being  ap¬ 
plied  too  hot,  or  too  near  to  a  date  of  boiling,  or  even  Raiding  with 
regard  to  the  hand.  To  fave  time  in  this  cafe,  and  to  prevent  the 
malt  running  into  lumps  and  clods,  the  bed  way  is,  to  put  a  certain 
meafured  quantity  of  cold  water  to  the  malt  firfl  ;  the  malt  is  then  to 
be  dirred  very  well  with  this,  fo  as  to  form  a  fort  of  thin  uniform 
pafle  or  pudding  ;  after  which  the  remaining  quantity  of  water  re- 


quircd  may  be  added  in  a  date  of  boiling,  without  the  lead  danger 
of  making  what,  in  the  diflillers  language,  is  called  a  pudding 

in  this  manner  the  due  and  neceffary  degree  of  heat  in  the  water, 
tor  the  extrai?. ing  all  the  virtues  of  the  malt,  may  be  hit  upon  very 
expeditioully,  and  with  a  great  deal  of  exadtn'efs,  as  the  heat  of 
boiling  water  is  a  fixed  flandard  which  maybe  let  down  to  nnv  de 
gree  by  a  proportionate  mixture  of  cold  water,  due  allowances  being 
ma^  .  feafon  of  the  )’ear»  and  for  the  temperature  of  the  air. 

I  his  httle  obvious  improvement,  added  to  the  method  jud  above 
hinted  for  the  reducing  brewing  and  fermentation  to  one  operation; 
will  render  it  prad.cable  to  very  confiderable  advantage,  and  the 
lpintbe  improved  in  quality  as  well  as  quantity. 

A  much  more  profitahle'method  than  that  fifuallv  praftifed  for 
the  fermenting  malt  for  didillation^  in  order  to  get  it’s  fpirit,  is  the 
following:  take  ten  pounds  of  malt  reduced  to  a  fine  meal,  and 
three  pounds  of  common  wheat-meal  :  add  to  thefe  two  gallons  of 
cold  water,  and  dir  them  well  together,  then  add  five  gallons  of 
water  boiling  hot,  and  ftir  all  together  again.  Let  the  whole  fiand 
twd  hours,  and  then  ftir  it  again,  and  when  grown  cold,  add  to 
it  two  ounces  of  folid  yead,  and  fet  it  by  loofelv  covered  in  a  warm- 
ifli  place,  tc>  ferment. 

T  his  is  the  Dutch  method  of  preparing  what  they  call  the  wadi 
for  malt  fpirit,  whereby  they  lave  much  trouble,  and  procure  a 
large  quantity  of  fpirit :  thus  commodioudy  reducing  the  two  bufi- 
nefles  of  brewing  arid  fermenting  to  one  fingle  operation.  In  Eng¬ 
land  the  method  is,  to  draw  and  maffi  for  fpirit  as  they  ordinarily  do' 
for  beer,,  only  Indead  of  boiling  the  wort,  they  pump  it  into  large 
coolers,  and  'afterwards  run  it  into  their  fermenting  backs,  to  be 
there  fermented  with  yead.  Thus  they  beflow  twice  as  much  la¬ 
bour  as  is  necelfary,  and  lofe  a  lafge  quantity  of  their  fpirit  by 
leaving  the  grofs  bottoms  out  of  the  dill  for  fear  of  burping.  3 

All  fimple  fpirits  may  be  confidered  in  the  three  different  dates  of 
low  wines,  proof  fpirit,  and  alcohol,  the  intermediate  degrees  of 
drength  being  of  lefs  general  ufe;  and  they  are  to  be  judged  of  only- 
according  as  they  approach  to,  or  recede  from  thefe.  Low-wines 
at  a  medium,  contain  a  fixth  part  of  pure  inflammable  fpirit,  five 
times  as  much  water  as  fpirit  neceffarily  arifing  in  the  operation 

with  a  boiling  heat.  Proof  goods  contain  about  one  half  of  the  fame 

totally  inflammable  fpirit ;  and  alcohol  intirely  confids  of  it. 

Malt  low-wines,  prepared  in  the  common  way;  are  exceeding 
naufeous,  they  have,  however,  a  natural  vinofity,  or  pungent  agree¬ 
able  acidity,  which  would  render  the  fpirit  agreeable  to  the  palate, 
were  it  not  for  the  large  quantity  of  the  grols  oil  of  the  malt  that 
abounds' irl  it.  When  this  oil  is  detained  in  fome  meafure  from 
mixing  itfelf  among  the  low  wines,  by  the  dretching  a  coarfe  flannel 
over  the  neck  of  the  dill,  or  to  the  orifice  of  the  worm,  the  fpirit 
becomes  much  purer  in  all  refpedls ;  it  is  lefs  fulfome  to  the  tafle  ■ 
lefs  offenfive  to  the  fmell,  and  lefs  milky  to  the  eye. 

When  thefe  low-wines,  in  the  redlification  into  proof  fpirits,  are 
diddled  gently,  they  leave  a  condderable  quantity  of  this  grofs  fetid 
oil  behind  them  in  the  dill  along  with  the  phlegm ;  .but  if  the  fire 
be  made  fierce,  this  oil  is  again  raifed  and  brought  over  with  the 
fpirit ;  and  being  now  broken  fomewhat  more  fine,  it  impregnates 
it  in  a  more  naufeous  manner  than  at  firfl.  This  is  the  common 
fault  both  of  the  malt  didiller  and  of  the  redtifier ;  the  latter,  indead 
of  feparating  the  fpirit  from  this  nady  oil,  which  is  the  principal  in¬ 
tent  of  his  procefs,  attends  only  to  the  leaving  the  phlegm  in  fuch 
quantity  behind,  that  the  fpirit  may  be  of  a  due  drength  as  proof  or 
marketable  goods,  and  brings  over  the  oil  in  a  worfe  date  than  be¬ 
fore.  To  this  inattention  to  the  proper  bufinefs  of  the  procefs,  it  is 
owing,  that  the  fpirit  after  it's  fevera!  redlifications, -as  they  are 
mifcalled,  is  often  found  more  flinking  than  when  delivered  out 
of  the  hands  of  the  malt  didiller.  All  this  may  be  prevented  by  the 
taking  more  time  in  the  fubfequent  diflillations,  and  keeping  the 
fire  low  and  regular,  the  fudden  dining  of  the  fire,  and  the  hafly 
way  of  throwing  on  the  frefli  fuel,  being  the  general  occalions  of 
throwing  up  the  oil  by  fpurts,  where  the  fire  in  general,  during  the 
procefs,  has  not  been  fo  large  as  to  do  that  mil'chief. 

The  ufe  of  a.  balneum  maria,  indead  of  the  common  dill,,  would 
effedlually  prevent  all  this  mil'chief,  and  give  a  purer  fpirit  in  on-e 
redlification,  than  can  otherwife  be  procured  in  ten,  of  indeed  ac¬ 
cording  to  the  common  methods  at  all. 

Malt  low-wine,  when  brought  to  the  flandard  of  proof  fpirit,  lofes 
it’s  milky  colour,  and  is  perfedlly  clear  and  bright,  no  more  oil  be¬ 
ing  contained  in  itthan  is  perfedllydilfolved  bv  the  alcohol, and  ren-> 
dered  mifcible  with  that  proportion  of  phlegm,  which  is  about  one 
half  the  liquor  ;  it’s  tafle  alfo  is  cleaner,  though  not  more  pleafant, 
there  being  lefs  of  the  thick  oil  to  hang  on  the  tongue  in  it’s  own 
form,  which  is  not  the  cafe  in  the  low-wines,  where  the  oil  being 
undiffolved,  adheres  to  the  mouth  in  it’s  own  form,  and  does  not 
pafs  lightly  over  it. 

When  proof-fpirit  of  malt  is  diddled  over  again,  in  order  to  be 
rectified  into  alcohol,  or,  as  we  ufually  call  it,  fpirits  of  wine,  if 
the  fire  be  raifed  at  the  time  when  the  faints  begin  to  come  off,  a 
very  confiderable  quantity  of  oil  will  be  raifed  by  if,  and  will  run 
in  the  vifible  form  of  oil  from  the  nofe  of  the  worm.  This  is  not 
peculiar  to  malt  fpirit,  but  the  French  brandy  flievvs  the  fame  phse- 
nomenon,  and  that  in  fo  great  a  degree,  that  half  an  ounce  of  this 
oil  may  be  obtained  from  a  fingle  piece  of  brandy. 

Malt  fpirit,  more  than  any  other  kind,  requires  to  be  brought  in¬ 
to  the  form  of  alcohol,  before  it  can  be  ufed  internally,  efpecially 
as  it  is  now  commonly  made  up  in  the  proof  date,  with  as  much 
of  this  naufeous  and  vifeous  oil  as  will  give  it  a  good  crown  of  bub¬ 
bles.  For  this  reafon  it  ought  to  be  reduced  to  an  alcohol,  or  to¬ 
tally  inflammable  Ipirit,  before  it  is  admitted  into  any  of  the  me¬ 
dicinal  compofitions.  If  it  be  ufed  without  this  previous  caution, 
the  odious  tafle  of  the  malt  oil  will  be  dil. inguif. led  among  ail  the 
other  flavours  of  the  ingredients.. 

Malt 
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Malt  fpirit,  when  it  has  once  been  reduced  to  the  true  form  of 
an  a  coho  is  afterwards  more  fit  for  all  the  curious  internal  ufes 
than  ever!  French  brandv,  it  being  after  this  purification  a  more, 
uniform,  hungry,  taftelefs,  and  impregnable  fpirit,  than  any  other 

foirits  which  we  elteem  fo  much  finer-  ,  .  r 

A  pure  fpirit  being  thus  procured,  lhould  be  kept  carefully  m  veb 
Pels  of  clafs  or  ftonc,  well  Hopped,  to  prevent  the  evaporation  of  any 
of  it°  volatile  part.  If  preferved  in  calks,  at  ,s  apt  to  impregnate 
itfelf  very  ftrongly  with  the  wood.  The  quantity  of  pure  alcohol 
obtainable  from  a  certain  quantity  of  malt,  differs  according  to  the 
goodnefs  of  the  fubjedt,  the  manner  of  the  operation,  the  feafonof 
the  year,  and  the  fkilfulnefs  of  the  workman;  according  to  which 
variations  a  quarter  of  malt  will  afford  from  eight  or  nine,  to 
thirteen fourteen  gallons  of  alcohol.  This  jhould  encourage  the 
mall  difiiller  to  be  careful  and  diligent  in  his  bufinefs,  as  fo  very 
large  a  part  of  his  profit  depends  wholly  on  the  well  conduding 

hl  A^terew’y  operation  in  this  bufinefs,  there  remains  a  quantity  of 
faints  which  in  their  own  coarfe  ffage  ought  never  to  be  admitted 
into  the  pure  fpirit;  thefe  are  to  be  faved  together,  and  large  quan¬ 
tities  of  them  at  once  wrought  into  alcohol.  It  is  eafy  to  reduce 
thefe  to  fuch  a  ftate,  that  they  will  ferve  for  lamp  fpirits.  I  heir 
difagreeable  flavour  being  corrected  by  the  adding  of  aromatics  du¬ 
ring  the  dillillations,  the  reducing  them  into  a  perfect  and  pure  al¬ 
cohol  is  practicable,  but  not  without  fuch  difficulties  as  render  it 
fcarce  worth  the  trader’s  while.  One  way  of  doing  it  is  by  dilhlling 
them  from  water  into  water,  and  that  with  a  very  flow  fire.  By  this 
means  a  pure  alcohol  may  be  made  out  of  the  fouled  faints. 

The  malt  dilliller  always  gives  his  fpirit  a  Angle  ratification 
fe  in  order  to  purify  it  a  little,  and  make  it  up  proof,  but  in  this 
ftate  it  is  not  reckoned  fit  for  internal  ufes,  but  ferves  to  be  diftilled 
into  geneva  and  other  ordinary  compound  ftrong  waters  for  the  vul¬ 
gar  The  Dutch,  who  carry  on  a  great  trade  with  malt /pint,  never 
give  it  any  farther  reftification  than  this,  and  it  is  on  this  account 
that  the  malt  fpirit  of  England  is  in  general  fo  much  more  in  efteem. 

MALTA,  knights  of,  otherwife  called  Hofpttallers  of  St.  John  of 
Jerufalem  a  religious  military  order,  whofe  refidence  is  in  the  illand 
of  Malta' the  ancient  Melita.  The  order  confifts  of  three  eftates, 
the  knights,  chaplains,  and  fervants  at  arms :  there  are  alfo  pnefts 
who  officiate  in  the  churches,  friar-fervants,  who  aflift  at  the  offices, 
and  donnes  or  demicroffes  ;  but  thefe  are  not  reckoned  conftituent 
parts  of  the  body :  the  government  of  the  order  is  mixt,  being  partly 
monarchical,  and  partly  ariftocratical :  the  grand  mafter  is  fo  vereign. 
The  knights  formerly  confided  of  eight  different  languages,  but  now 
only  feven,  the  Englifh  having  withdrawn  themfelves.  None  are 
admitted  into  this  order  but  fuch  as  are  of  noble  birth :  the  knights 
are  of  two  forts,  thofe  who  have  a  right  to  be  condidates  for  the  dig¬ 
nity  of  grand  mafter,  called  grand  croffes,  and  thofe  w  ho  are  only 
knights  affiftants:  they  never  marry,  yet  have  continued  from  1090 
to  the  prefent  time.  The  knights  are  received  into  this  order  either 
by  undergoing  the  trials  preferibed  by  ftatuces,  or  by  difpenfation. 

MAMALUKES,  the  name  of  a  dynafty  that  reigned  in  Egypt. 

The  word  comes  from  *pD,  regerc  imperare,  the  Arabic  parti¬ 
ciple  whereof  is  "pbftp  Mamluc,  which  dignifies  fubjedt,  or  one 
under  the  dominion  of  another. 

The  Mamalukes  were  originally  Turkifh  and  Circaffian  flaves, 
bought  of  the  Tartars  by  Melicfaleh,  to  the  number  of  a  thoufand, 
whom  he  bred  up  to  arms,  and  raifed  fome  to  the  principal  offices  of 
the  empire.  They  killed  fultan  Moadam,  to  whom  they  fucceeded, 
Others  fay,  that  the  Mamalukes  were  ordinarily  chofen  from  among 
the  Chriftian  Haves,  and  that  they  were  the  fame  thing  in  a  great 
meafure  with  the  J anifaries  among  the  Turks.  They  never  mar¬ 
ried. 

MAMMALIA,  in  natural  hiftory,  the  firft  clafs  of  animals  in 
the  Linnean  fyftem,  divided  into  feven  orders,  vi z. primates,  bruta, 
fna,  glires,  pecora,  belltta,  and  cete,  comprehending  40  genera,  and 
219  fpecies.  Confult  TreatifeandClaffificationof  Quadrupeds. 

MAMMEE-/n’f,  mammea,  in  botany,  a  genus  of  the  polyandria 
monogynia  clafs.  It  has  a  fleffiy  fruit  of  a  fpherical  figure,  containing 
one  or  more  large,  almoft  oval  ftones.  One  fpecies  of  this  tree 
grows  to  a  large  lize  in  the  Weft  Indies,  where  the  fruit  is  fold  in 
the  markets  :  it  has  the  tafte  of  a  peach.  Ray  fays,  that  from 
incifions  made  in  the  body  of  this  tree,  the  liquor  called  toddy  is 
diftilled, 

MAMMILLARY,  in  anatomy,  an  epithet  given  to  two  little  pro¬ 
tuberances,  fomewhat  refembling  the  nipples  of  the  breaft,  found 
under  the  fore-ventricles  of  the  brain,  and  fuppofedto  be  the  organs 
of  fmelling.  Thefe  are  called  apophyfes  mammillares.  See  Plate  147, 
fig.  7,  N°  3.  See  alfo  Plate  19,  fig.  13.  lie.  d.  There  is  all'o  a 
mufcle  called  mammillaris,  or  maffloides,  ferving  to  ftoop  the  head. 

MAN,  homo,  in  zoology,  is  jultly  ranked  at  the  head  of  the  ani¬ 
mal  part  of  the  creation  ;  making  a  diftindt  genus  of  that  order  of 
quadrupeds,  which  Linnasus  calls  anthropomorpha,  from  their  re- 
femblance  to  the  human  form. 

The  fame  author  diltinguifhes  the  race  of  mankind,  according 
to  their  different  colours,  into  the  Europeans,  or  white  men  ;  the 
Americans,  or  copper-coloured  men  ;  the  Afiatics,  or  tawny- 
coloured  men  ;  and  thofe  of  Africa,  or  blacks. 

Nofce  te  ipfum,  knowthyfelf,  is  a  precept  worthy  of  the  law-giver 
of  Athens,  the  ancient  feat  of  polite  literature;  an  important  branch 
of  knowlege,  which  may  be  reduced  to  the  following  heads,  r.  In 
a  religious  view,  theologice,  that  you  were  created  with  an  immortal 
foul,  after  the  image  of  God.  2.  In  a  moral  fenfe,  moraliter,  that 
you  alone  were  bleffed  with  a  rational  foul,  to  be  employed  to  the 
praifeof  the  Creator.  3.  With  refpedt  to  the  other  works  of  the 
creation,  naturaliter,  that  you  are  conftituted  their  lord,  for  whofe 
ufe  t he v  were  made.  4.  In  a  phy biological  fenfe,  phyfiologid,  the 
moftperfed  and  amazing  fabric  of  your  body.  5.  With  regard  to 


diet,  diatetice,  what  things  arc  ufeful,  and  what  hurtful,  in  tins 
refpedt.  6.  In  a  pathological  fenfe,  pathologic},  how  frail  you  are,, 
and  how  fubjedt  to  a  thoufand  calamities. 

Thefe  are  the  heads,  which  according  to  Linnasus,  comprehend 
the  knowlege  of  man ,  confidered  as  an  individual;  a  branch  of 
knowlege  fo  efl'ential  to  the  human  race,  that,  without  it,  he  feems 
to  doubt  whether  any  other  charaders  be  fiiffieient  to  intitle  one  to 
be  ranked  among  mankind  :  for  he  adds,  Hacji  noveris,  Homo«, 
it  a  reliquis  animalibus  dijiindt  Iff  mum  genus . 

In  ffiort,  to  give  a  juft  notion  of  mankind,  and  of  their  perfonal 
and  focial  capacities,  of  their  manners,  cuftoms,  opinions,  advan¬ 
tages  and  difadvantages,  has  been  our  aim  and  ftudy  through  the 
whole  of  this  comprehenlive  work;  which  being  reduced  to  the 
form  of  a  didionary,  may  be  confulted  at  pleafure,  and  with  the 
greateft  eafe,  on  whatever  fubjed  the  reader  defires  to  be  informed. 

Man  of  the  wood.  See  the  article  Ora ^G-Outang. 

Man,  in  the  ancient  materia  medica,  fignifies  manna. 

Man  the fide  or  ladder,  onboard  a  ffiip,  is  when  an  officer,  or 
any  perfon  of  diftindtion,  is  at  the  ffiip’s  fide,  ready  to  come  aboard, 
the  men  are  commanded  to  wait,  and  help  him  up  the  fide. 

Man  the  top,  or  yard,  a  word  of  command  for  the  men  to  go  up 
to  the  top,  or  yard,  for  fome  particular  fervice. 

MANAGE,  Manege,  an  academy,  or  place  for  learning  to 
ride  the  great  horfe  ;  as  well  as  for  breaking  horfes  to  the  proper 
motions  and  adions. 

In  every  manege  is  a  center  or  a  place  deflined  for  vaulting  round 
a  pillar ;  a  courl'e  or  career  for  running  the  ring;  and,  on  the  fide, 
are  pillars,  between  which  are  placed  the  horfes  intended  for  high 


airs. 


Manage  is  alfo  ufed  for  the  exercife  itfelf,  either  of  the  horfe, 
or  the  rider.  See  Horsemanship. 

MANCHINEEL,  hippomone,  in  botany,  a  genus  of  the  monac- 
cia  adelphla  clafs ;  having  male  and  female  flowers  on  the  fame  fpike. 

This  tree  produces  fruit  fomewhat  like  a  golden  pippin,  which  if 
ignorantly  eaten,  inflames  the  mouth  and  throat  to  a  great  degree  ; 
and  is  very  dangerous  to  the  ftomach  unlefs  remedies  arc  timely 
applied. 

The  wood  of  this  tree  is  much  efteemed  for  cabinet  work,  being 
very  durable,  taking  a  fine  poliffi,  and,  as  it  is  faid,  not  being 
eaten  by  worms  ;  but  the  tree  abounding  with  a  milky  cauftic  j-uicc, 
before  they  are  felled,  they  make  fires  round  their  trunks  to  burn 
out  the  juice;  otherwife  thofe  who  fell  them  would  be  in  danger 
of  lofing  their  fight,  by  this  juice  flying  into  their  eyes :  when¬ 
ever  this  juice  touches  the  ikin,  it  raifes  blifters ;  and  if  it  falls 
upon  linen,  it  turns  it  black,  and  wafhes  into  holes.  The  like 
danger  to  the  eyes  is  to  be  apprehended  from  the  faw-duft ;  the 
workmen  therefore  generally  cover  their  faces  with  a  fine  lawn. 

MANDAMUS,  in  law,  a  writ  that  ill'ues  out  of  the  court  of 
king’s  bench,  fent  to  a  corporation,  commanding  them  to  admit 
or  reftore  a  perfon  to  an  office.  This  writ  alfo  lies  where  juftices 
of  the  peace  refufe  to  admit  a  perfon  to  take  the  oaths,  in  order  to 
qualify  himfelf  for  enjoying  any  poft  or  office  ;  or  where  a  bilhop 
or  archdeacon  refufes  to  grant  a  probate  of  a  will,  to  admit  an 
executor  to  prove  it,  or  tolwear  a  churchwarden,  &c. 

MANDARIN,  a  name  given  by  the  Portuguefe  to  the  nobility 
and  magiftracy  of  the  eaftern  countries,  cfpecially  to  thofe  of  China. 

The  word  mandarin  is  unknown  in  this  fenfe  among  the  Chinefe, 
who  in  lieu  thereof,  call  their  grandees  and  magiftrates  quan,  o»  quun 
fu,  q.  d.  fervant  or  minifterof  a  prince. 

There  arc  in  China  nine  orders  of  mandarins,  or  nine  degrees  of 
nobility  ;  which  haveas  many  different  animals  for  their  charadter- 
illics.  The  firft  is  diftinguimed  by  a  crane,  the  fecund  by  a  lion, 
the  third  by  an  eagle,  the  fourth  by  a  peacock.  See. 

There  are  in  all  thirty-two  or  thirty-three  thoufand  mandarins  in 
China.  There  are  mandarins  of  letters,  and  mandarins^  of  arms  ; 
both  the  one, and  the  other  of  which  pafs  feverai  examinations: 
befides  civil  mandarins,  or  thofe  of  juftice. 

Since  the  Tartars  became  mafters  of  China,  mod  of  the  tribu¬ 
nals,  or  courts  of  juftice,  &c.  inftead  of  one  mandarin  for  a  preli- 
dent,  have  two  ;  the  one  a  Tartar,  the  other  a  Chinefe. 

The  mandarinate  is  not  hereditary,  nor  are  any  raifed  to  it  but 
meD  9f  letters.  The  mandarin,  or  learned  tongue,  is  that  ufed  by 
the  court,  public  officers,  &c. 

MANDATE,  in  law,  a  judicial  commandment  to  do  fomething. 

MANDIL,  or  Mandril,  the  name  of, a  kind  of  cap  or  tur¬ 
ban  worn  by  the  Perfians. 

The  mandil  is  formed  by  firft  wrapping  round  the  head  a  piece 
of  fine  white  linen  five  or  fix  ells  long  ;  over  this  they  wrap  in  the 
fame  manner,  a  piece  of  lilk  of  the  fame  length,  and  oftentimes 
of  great  value.  To^make  the  mandil  gented,  care  muft  be  taken, 
that,  in  wrapping  the  filk,  it  be  fo  managed,  as  that  the  feverai 
colours  found  in  the  feverai  folds  make  a  kind  of  waves,  fome¬ 
what  like  what  we  fee  in  marbled  paper.  This  drefs  is  extremely 
majeftic,  but  at  the  fame  time  very  heavy.  1 

MANDRAGORA,  the  male  mandrake.  It  is  the  atropa  man- 
dragora  of  Linnaeus.  This  plant  hath  monopctalous,  multifid, 
bell-fhaped  flowers;  it’s  fruit  is  foft,  globular,  and  contains  feeds, 
which  are  generally  kidney-lbaped.  The  plant  is  common  in 
Spain,  Italy,  and  other  hot  countries.  It  is  anodyne,  narcotic, 
and  cathartic;  but  is  only  ufed  internally  as  a  difcucient. 

Manprake-w/w,  mandragorites  vimim,  a  fort  of  medical  im¬ 
pregnation  of  wine  with  the  virtues  of  mandrake  root.  It  is  pre¬ 
pared  by  cutting  into  thin  fliceshalf  a  pound  of  the  bark  of  man¬ 
drake  roots,  and  ftringing  them  on  a  thread,  and  letting  them  down 
into  a  veil'd  containing  nine  gallons  of  white  wine,  fo  that  they 
may  hangloofely  in  it,  and  by  that  means  fully  impregnate  it  with, 
their  virtues.  It  w'as  ufed  in  (mail  dufes  as  an  anodyne  and  fopo? 
rifk\  It  had  the  fame  effedts  alfo,  if  only  fmelled  to. 

MANDREL, 


MAN 

% 
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MANDREL,  a  kind  of  wooden  pulley,  making  a  member  of 
the  turner’s  lathe,  of  which  there  are  fevera  1  kinds :  as  the  flat  man¬ 
drels,  which  have  three  or  more  little  pegs  or  points  near  the  verge, 
and  are  ufed  for  turning  flat  boards  on  ;  the  pin  mandrels  are  thofe 
which  have  a  long  wooden  (hank  to  fit  into  a  large  hole  made  in  the 
work  to  be  turned  ;  hollow  mandrels  art  thofe  hollow  of  themfclves, 
and  ufed  for  turning  hollow  work ;  ferew  mandrels  for  turning 
ferews,  &c. 

MANDSJADE,  in  botany,  is  an  Indian  filiquous  or  pod-bearing 
tree,  with  a  fpiked  pentapetalous  flower,  and  long  pods  containing 
nodous  fcarlet-coloured  beans  ;  the  tree  is  one  of  the  tailed  in  the 
kingdom  of  Malabar,  bears  fruit  the  twentieth  year  after  planting, 
and  lives  near  two  hundred  years. 

The  wood  is  of  common  ufe  for  various  purpofes,  on  account  of 
it’s  folidity  ;  the  leaves,  reduced  to  powder,  are  ufed  in  the  pagan 
religious  rites ;  the  feeds,  which  are  not  ungrateful  to  the  tafte,  are 
eaten  by  the  common  people,  either  boiled  whole,  or  ground  to  a 
meal  ;  and  are,  befides,  of  great  ufe  to  goldfmiths  and  jewellers, 
who,  on  account  of  their  exad  equality,  employ  them  inftead  of 
grains,  in  weighing  their  wares  ;  for  each  maljelina,  as  they  call 
them,  weighs  four  grains,  fuch  as  are  in  ufe  among  the  goldfmiths  ; 
who,  alfo  of  the  bruifed  feeds,  moiflened  with  water  and  borax, 
prepare  a  glue  for  conglutinating  the  finer  fort  of  veffels,  when 
broken.  Of  the  bruifed  leaves  the  phylicians  prepare  a  potion  for 
mitigating  pains  in  the  loins. 

MANDUCATION,  chewing ,  other  wife  called  mafic  at  ion-. 

MANE-y/fer/,  in  the^  manege,  is  a  fort  of  covering  for  the  upper 
part  of  a  horfe’s  head,  and  all  round  his  neck,  which  at  one  end  has 
two  holes  for  the  ears  to  pafs  through,  and  then  joins  to  the  halter 
upon  the  fore  part  of  the  head,  and  likewife  to  the  furcingle,  or  long 
girth,  upon  the  horfe’s  back. 

MANEGE.  A  horfe  is  faid  to  manege  when  he  works  upon  volts 
and  airs,  which  fuppofes  him  broke  and  bred.  Manege  for  a  foldier  s 
horfe ,  is  a  gallop  of  unequal  fwiftnefs,  but  fo  that  the  horfe  changes 
hands  readily.  Manege ,  high,  is  the  high  or  railed  airs,  which  are 
proper  for  leaping  hories.  See  Manage,  and  Airs. 

MANEQUIN,  among  painters.  See  the  article  Layman. 

MANES,  a  poetical  term,  fignifying  the  fhades  or  fouls  of  the 
deceafed. 

MANGER,  inafhip,  a  circular  place  made  with  planks  faftened 
on  the  lower  deck  of  a  (hip  of  war,  right  under  the  hawfes,  being 
about  a  foot  and  half  in  height ;  the  ufe  of  which  is  to  catch  and 
receive  the  fea-water,  beating  in  at  the  hawfes  in  a  firefs  of  weather. 

MANGO-Z/w,  in  botany,  the  name  of  a  vaft  Eaft  Indian  tree,  40 
feet  in  height,  and  18  inthicknefs,andfpreadsit’s  numerous  branches 
all  around  at  a  great  diftance,  being  always  green,  and  bearing  fruit 
once  or  twice  a  year,  from  fix  or  feven  years  old  to  an  hundred.  The 
Italks  fupply  the  place  of  arequa  or  caunga,  in  the  chewing  of  betel ; 
the  fame  calcined  and  reduced  to  powder,  takes  away  warts.  Of 
the  tender  leaves,  with  the  bark  of  the  avancoe,  that  is,  the  ricinis, 
the  feed  of  the  cummin  andparpaclagam,  is  made  a  decodion,  which 
is  highly  beneficial  in  the  cough,  althma,  and  other  afFcdions  of  the 
thorax.  The  bark  of  the  tree  pulverifed.and  taken  in  chicken  broth, 
is  an  excellent  diffolventof  extravafated  and  coagulated  blood,  occa- 
fioned  by  a  fall,  in  any  part  of  the  body.  The  juice  of  the  bark, 
with  the  white  of  an  egg,  and  a  very  little  opium,  taken  inwardly, 
is  a  prefent  remedy  againft  the  diarrhoea,  dyfentery,  and  tenefmus. 
Of  the  gum  of  the'tree,  and  the  flowers  of  rice,  with  the  addition  of 
a  fmall  quantity  of  opium  and  pepper,  are  prepared  pills,  w-hieh  alfo 
cure  all  forts  of  fluxes  of  the  belly.  Of  the  flour  of  the  dried  ker¬ 
nels,  the  natives  have  the  art  of  preparing  various  kinds  of  food. 

MANIA,  madnefs,  in  medicine,  the  moft  violent  and  acute  fpe- 
cies  of  a  delirium,  arifing  from  a  perturbation  of  the  imagination 
and  judgment.  See  the  article  Madness. 

MANICHEES,  in  church  hiflory,  a  fed  of  heretics  among  the 
chriftians,  in  the  third  century  ;  they  were  the  followers  of  Manes, 
who  made  his  appearance  in  the  reign  of  the  emperor  Probus  ;  pre¬ 
tending  to  be  the  Comforter,  whom  our  Saviour  promifed  to  fend 
into  the  world.  He  taught  that  there  are  two  principles,  or  gods, 
co-eternal  and  independent  on  each  other;  the  one,  the  author  of  all 
evil  ;  and  the  other,  of  all  good  ;  a  dodrine  which  he  borrowed 
from  the  Pcrfian  Magi.  He  held  that  our  fouls  were  made  by  the 
good  principle,  and  our  bodies  by  the  evil  one  ;  and  that  the  fouls 
of  his  followers  palled  through  the  elements  to  the  moon,  and  (rom 
thence  to  the  fun,  where  being  purified,  they  then  went  to  God, 
and  became  united  with  his  eflence  ;  but  as  for  the  fouls  of  other 
men,  they  either  went  to  hell,  or  were  united  to  other  bodies.  He 
alleged  that  Chrift  had  his  refidence  in  the  fun,  the  Holy  Ghoft  in 
the  air,  Wifdom  in  the  moon,  and  the  Father  in  the  abyfs  of  light. 
He  is  alfo  charged  with  denying  the  refurredion,  and  condemning 
marriage  ;  w'kh  teaching  that  Chrift  was  the  ferpent  that  tempted 
Eve  ;  with  forbidding  the  ufe  of  eggs,  cheefe,  milk,  and  wine,  as 
proceeding  from  the  bad  principle  ;  with  ufing  a  different  kind  of 
baptifm  from  that  of  the  church  ;  with  teaching  that  magiftrates 
were  not  to  be  obeyed,  and  w'ith  condemning  the  moft  lawful  wars, 
&c. 

MANICHORD,  a  mufical  inftrument  in  the  form  of  a  fpinnet  ; 
the  firings  of  w  hich,  like  thofe  of  the  clarichord,  are  covered  with 
little  pieces  of  cloth,  to  deaden,  as  well  as  to  foften  their  found  ; 
whence  it  is  alfo  called  the  dumb  fpinnet.  It  is  much  u(ed  in  nun¬ 
neries,  becaufe  the  nuns  may  play  upon  it  w'ithout  dilturbing  that 
filence  which  thev  are  obliged  to  obferve  in  their  cells. 

.  MANIFESTO,  a  public  declaration  made  by  a  prince  in  wri¬ 
ting,  (hewing  his  intentions  to  begin  a  war,  or  other  enterprife, 
with  the  motives  that  induce  him  to  do  it,  and  the  reafons  on  which 
he  founds  his  rights  and  pretentions. 

MANILLE,  in  commerce,  a  large  brafs  ring  in  the  form  of  a 
bracelet,  either  plain  or  engraven,  flat  or  round. 

No.  in.  Vol.  III. 

Manules  are  the  principal  commodities  which  the  Europeans  carry 
to  the  co?.ft  of  Africa,  and  exchange  with  the  natives  for  (laves, 
i  hefe  people  w'ear  them  as  ornaments  on  the  fmall  of  the  leg,  and 
on  the  thick  part  of  the  arm  above  the  elbow. 

MAN  1  PULA  I  ION,  denotes  the  manner  of  digging  the  filver, 
&c.  out  of  the  earth.  See  Silver. 

MAN1PULUS,  (ignifies  a  handful  of  herbs  or  leaves,  or  fomuch 
as  a  man  can  grafp  in  his  hand  at  once  ;  which  quantity  is  fre¬ 
quently  denoted  by  the  abbreviature,  M,  or  m. 

Manipulus  is  alfo  an  ecclefiaftical  ornament,  worn  by  the 
priefts,  deacons,  and  fubdeacons  in  the  Romifh  church  ;  it  confifts 
of  a  little  fillet  in  torm  of  a  ftole,  three  or  four  inches  broad,  and 
made  of  the  fame  (tuff  with  the  chafubie. 

MANNA,  in  the  materia  nyediea,  the  concreted  juice  of  fome 
vegetable,  naturally  exfudating  from  it,  foluble  in  water,  and  not 
inflammable. 

It  is  a  honey-likcjuice,  brought  to  us  from  Calabria  and  Sicily, 
fometimes  in(mallgranuies,ordropsof an  irregular  figure, roundifli, 
oblong,  crooked,  and  fometimes  contorted.  It  (hould  be  chofen 
whitifh,  or  at  the  utmoft  with  onlv  a  faint  caft  of  yellow,  not  too 
heavy,  in  regular  dry  granules,  or  in  moderately  long  ftriae  or  flakes, 
of  a  pleafant  tafte,  and  diffolving  wholly  in  the  mouth,  not  leaving 
a  farinaceous  fubftance  behind  it,  as  much  of  the  common  mama 
does  that  has  been  adulterated  with  honey  and  flour. 

Manna  is  the  mildeft  and  fafeft  of  all  purges,  and  may  be  given  to 
children,  to  women  with  child,  and  to  people  of  the  moft  tender 
conftitutions,  with  perfedfafety  :  and  it  never  fails  gently  to  move 
the  bowxls. 

The  manna  in  flakes  is  efteemed  by  many  to  be  faditious,  and  the 
work  of  the  Jews  at  Leghorn,  but  it  is  certainly  natural:  and  what 
gives  it  this  figure  is,  that  they  put  draws  and  flips  of  wood  in  the 
incilions,  along  which  the  manna  gliding,  is  condenfed  as  it  comes 
out,  and  affumes  this  form. 

This  belt  fort,  or  Calabrian  manna,  is  moderately  dry,  friable, 
very  light,  of  a  whitifh  or  pale  yellow  colour,  and  in  fome  degree 
tranfparent  :  the  inferior  kinds  are  moift,  unduous,  and  brown. 
Manna  of  both  forts,  is  fometimes  counterfeited  by  compofitions  of 
fugar,  honey,  and  purgative  materials,  which  may  be  diftinguiftied 
in  their  folid  form  by  their  weight,  compadnefs,  and  traniparency  ; 
and  in  the  dry  and  moift  date,  by  their  tafte,  and  by  their  habi¬ 
tude  to  menftrua. 

Manna,  in  dofes  of  an  ounce  and  upwards,  proves  a  gentle  lax¬ 
ative  ;  it  operates  in  general  with  great  mildnefs,  fo  as  to  be  fafely 
given  in  inflammatory  or  acute  diftempers,  where  the  (Emulating 
purgatives  have  no  place.  It  is  particularly  proper  in  ftomachic 
coughs  ;  in  which  intention  it  is  fometimes  made  up  into  a  linc- 
tus  or  lohoch,  with  equal  quantities  of  oil  of  almonds,  and  fyrup 
of  violets.  The  gripes,  flatulencies,  and  other  inconvenicncies 
attending  it  in  fome  conftitutions,  may  be  obviated  by  a  fmall  addi¬ 
tion  of  fome  grateful  aromatic.  Manna  does  not  produce  the  full 
effed  of  a  cathartic,  unlefs  taken  in  large  dofes,  as  two  ounces  or 
more  ;  and,  therefore,  is  feldom  employed  for  this  purpofe  by  it- 
felf  :  it  may  be  commodioully  diffolved  in  the  purging  mineral  wa¬ 
ters,  or  (harpened  with  the  cathartic  falts,  or  other  purgatives :  it’s 
efficacy  is  faid  to  be  much  promoted  by  cassia  fijlularis. 

At  Briam^on,  in  France,  they  colled  manna  from  all  forts  of  trees 
that  grow  there ;  and  the  inhabitants  obferve,  that  fuch  fummeis  as 
produce  them  the  greateft  quantities  of  manna,  are  very  fatal  to  their 
trees.  Their  walnut  trees  produce  annually  a  considerable  quan¬ 
tity  ;  but  if  there  happen  a  year  in  which  they  produce  more  than 
ordinary,  they  ufually  find  many  of  them  perilh  in  the  following 
winter. 

It  feems  very  plain  from  the  whole,  that  mama  is  only  the  extra¬ 
vafated  juice  of  the  tree,  which  cannot  furvive  fo  great  a  lofsot  it. 

Manna  is  alfo  a  feripture  term,  fignifying  a  miraculous  kind  of 
food,  which  fell  from  heaven  for  the  fupport  of  the  Ifraelites  in  their 
paflage  through  the  wildernefs  :  ' being  in  the  form  of  coriander 
feeds  ;  it’s  colour  like  that  of  bdellium,  and  i{’s  tafte  like  honey. 

The  Hebrew's  who  had  been  acquainted  with  the  manna  of  the 
Alhagi,  which  was  round  and  like  coriander  feed,  and  fw'eetto  the 
tafte,  and  which  they  call  man  (as  we  find  in  the  earlieft  w’orks  in 
which  it  is  mentioned  in  that  language),  when  they  found  a  mira¬ 
culous  food  in  the  defert,  and  which  was  alfo  round,  fweet,  and  of 
the  bignefs  of  coriander  feed,  did  not  fcruple  to  call  it  man  or  manna, 
as  it  fo  much  refembled  that  fubftance  :  their  exclamation  man  hu, 
on  the  feeing  it,  not  being  meant  toexprefs,  as  is  vulgarly  fuppoled, 
whaJ  is  this  f  but  this  is  man  or  manna.  1  his  was  a  conjecture  the 
more  natural  to  them,  as  they  faw  plainly  enough  that  this  de- 
feended  from  the  heavens  in  form  of  a  dew  and  concreted  into  the 
globules  they  fafw  it  in  ;  and  the  received  opinion  of  that  time  was, 
that  the  oriental  manna  was  formed  in  the  fame  manner,  none  fup- 
polxngin  thofe  early  times  that  it  was  the  natural  juice  of  the  (lirub 
it  was  found  upon,  but  every  body  imagining  it  was  dew  (rom  the 
clouds  concreted  on  the  plant. 

Mofes  did  nor  determine  the  queftion  for  them,  whether  it  w'as 
or  was  not  a  kind  of  manna  ;  all  that  he  had  to  do  was  to  tell  them, 
that  it  W'as  lent  for  their  fupport,  and  to  inftrud  them  in  what  man¬ 
ner  they  were  to  gather  it.  It  is  however,  evident,  that  this  was 
not  manna,  nor  any  thing  of  that  nature,  becaufe  it  melted  away, 
as  the  fun  grew  hot,  whereas  the  manna  hardens  inftead  or  diliolving 

in  that  heat.  . 

MANNER,  in  painting,  a  habitude  that  a  man  acquires  in  t  ree 

principal  parts  of  painting,  the  management  of  colours,  lights,  and 
Shadows,  which  is  either  good  or  bad,  according  as  the  painter  has 
pradlifed  more  or  lefs  after  the  truth,  with  judgment  and  (tudy. 
But  thebeft  painter  is  he  who  has  no  manner  at  all.  I  he  good  or 

bad  choice  he  makes  is  called^/.  , 

MANNERS,  in  poetry,  denote  the  inclinations,  gemus^and 

MAN 
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humour  which  the  poet  gives  his  perfonages,  whereby  their  charac¬ 
ters  are  diftinguifhcd.  ,  „  ...  , 

The  manners  lhould  have  four  qualities  ;  they  (hould  be  good, 
like,  fuitable,  and  equal.  The  manners  are  good,  when  the  dd- 
courfe  of  the  pcrfons  makes  us  clearly  fee  their  inclinations,  an 

what  good  or  evil  refolutions  they  will  take. 

Likenefs  of  manners  only  relates  to  public  perfons,  whofe  charac¬ 
ters  are  well  known  in  hiftory,  with  which  the  poetic  characters 
muft  agree.  The  manners  mull:'  alfo  be  fuitable,  that  is,  agreeable 
to  the  ao-e,  fex,  rank,  &c.  of  the  perfon  that  has  them  ;  again,  they 
mult  be°cqual,  that  is,  confident  through  the  whole charader :  the 
fearful  mult  never  be  brave  :  nor  the  brave  timorous,  &c.  In  this 
refped  Shakefpeare’s  manners  are  admirable. 

Befides  the  aforelaid  qualities,  the  manners  muft  be  neceflary  ; 
that  is,  no  vicious  quality  muft  be  given  a  poetic  perfonage,  unlefs 
it  be  abfolutely  neceflary,  or  requifite  for  carrying  on  the  adion.  _ 

Manners,"  good,  in  ethics.  According  to  Swift,  good  manners  is 
the  art  of  making  thole  people  eafy  with  whom  we  converfe. 
Whoever  makes  the  fewed  perfons  uneafy,  is  the  belt  bred  in  the 
company.  As  the  bed  law  is  founded  upon  reafon,  fo  are  the  bed 
manners.  And  as  fome  lawyers  have  introduced  unreafonable  things 
into  common  law  •  fo  likewife  many  teachers  have  introduced  ah- 
furd  things  into  common  good  manners.  One  principal  point  of  this 
art  is,  tofuit  our  behaviour  to  the  three  feveral  degrees  of  men; 
our  fuperiors,  our  equals,  and  thofe  below  us.  For  inftancc,  to 
prefs  either  of  the  two  former  to  eat  or  drink,  is  a  breach  of  man¬ 
ners-,  but  a  tradefman  or  farmer  muft  be  thus  treated,  or  elfe  it 
will  be  difficult  to  perfuade  them  that  they  are  welcome.  Pride, 
ill-nature,  and  want  of  lenfe,  are  the  three  great  fourees  of  ill 
manners  :  without  fome  one  of  thefe  defeds,  no  man  will  behave 
himfelf  ill  for  want  of  experience  ;  or  of  what,  in  the  language  of 
fools,  is  called  knowing  the  world. 

MANNING,  in  the  navy,  denotes  the  providing  a  (hip  or  fleet 
with  a  fufficient  number  of  men  for  an  expedition. 

In  manning  the  navy,  it  is  ufual  to  promife,  by  proclamation,  a 
bounty  to  all  feamen,  and  able-bodied  landmen,  who  come  into 
the  fervice  by  a  certain  time,  which  is  frequently  two  months  pay, 
and  feldom  more.  This  does,  indeed,  prevail  on  many,  yet  great 
numbers  conceal  themfelves  until  the  fleet  is  at  fea,  and  others 
lurk  about  even  till  the  time  limited  for  fuch  bounty  is  near  expir¬ 
ed,  which  does  not  a  little  prevent  fleets  oftentimes  from  being  in 
a  readinefsfor  an  early  expedition. 

Befides  the  method  of  imprefling,  which  is  only  defenfible  from 
public  neceflity,  to  which  all  private  condderations  muft  give  way, 
there  are  other  means  tending  to  the  increafe  of  feamen,  and  for 
manning  the  royal  navy.  Parifhes  may  bind  out  poor  boys  appren¬ 
tices  to  mafters  of  merchantmen,  who  (hall  be  protected  from 
being  imprefled  for  the  firft  three  years  ;  and  if  they  are  imprel&d 
afterwards,  the  mafters  (hall  be  allowed  their  wages,  2  Ann.  c.  6. 
Great  advantages  in  point  of  wages  are  given  to  volunteer  feamen, 
in  order  to  induce  them  to  enter  into  his  majeity’s  fervice,  1  Geo. 
II.  ftat.  2,  c.  14.  Every  foreign  feaman  who,  during  a  war,  fhall 
ferve  tw'o  years  in  any  man  of  war,  merchantmen,  or  privateer, 
is  naturalized  ipfo faCto. 

MANCEU VRE,  in  military  language,  confifts  folely  in  diftri- 
buting  equal  motion  to  every  part  of  a  body  of  troops,  to  enable 
the  whole  to  form,  or  change  their  polition,  in  the  mod  expedi¬ 
tious  and  beft  method,  fo  as  to  anfwer  the  purpofes  required  of  a 
battalion,  brigade,  or  line  of  cavalry,  infantry,  or  artillery.  The 
term  is  alfo  applied  to  the  operation  of  managing  a  fhip  in  an  en¬ 
gagement. 

MANOMETER,  or  Manoscope,  formed  from  rarus, 
and  ^ETfov,  menfura ,  &c.  an  inftrument  to  (hew,  or  meafure,  the 
alterations  in  the  rarity,  or  denfity  of  the  air. 

MANOR,  an  ancient  royalty  or  lordlliip,  formerly  called  a  ba¬ 
rony,  confiding  of  demefnes,  fervices,  and  a  court-baron  ;  and 
comprehending  in  it  meffuages,  lands,  meadow,  pafture,  wood, 
rents,  anadvowfon,  &c.  It  may  contain  one  or  more  villages,  or 
hamlets,  or  only  a  great  part  of  a  village,  &c. 

A  manor  is  a  noble  kind  of  fee,  granted  in  part  to  tenants  for 
certain  fervices  to  be  performed,  and  partly  relerved  to  the  ufe  of 
the  lord’s  family,  with  jurifdi&ion  over  the  tenants,  for  their 
farms  or  eftates. 

There  are  capital  manors,  or  honours, that  have  other  manors  under 
them ;  and  alfo  cuitomary  manors  granted  by  copy  of  court  roll,  the 
lords  of  which  have  power  to  hold  courts,  and  grant  copies,  &c. 

MANSE,  denotes  a  dwelling-houfe,  either  with  or  without  land. 
It  alfo  denotes  a  parfonage  or  vicarage-houfe,  particularly  in 
Scotland,  wherein  the  minifter  of  a  parifh  refides :  being  an  ef- 
fential  part  of  the  endowment  of  a  kirk  with  the  ftipend,  glebe, 
and  tythes,  See. 

MANSION,  in  law,  is  the  chief  dwelling-houfe  of  a  lord  within 
his  tee,  or  the  capital  mefluage  or  manor-houfe. 

MANSLAUGHTER,  generally  termed  homicide,  is  killing  a 
perfon  without  premeditated  malice. 

Manflaughter  differs  from  murder,  in  it’s  not  being  committed 
from  the  didates  of  a  former  malicious  intention ;  and  from  chance 
medley,  in  it’s  being  done  with  a  prelent  intention  to  kill.  Thus, 
where  two  perfons  who  before  meant  no  harm  to  each  other,  meet 
and  quarrel,  and,  in  the  heat  of  paffion,  one  kills  the  other;  in  this 
cafe  he  is  guilty  of  manflaughter.  If  two  perfons  fall  out  and  fight, 
and  the  one  breaks  the  other’s  fword,  on  which  a  ftandcr-by  lends 
bun  another,  with  which  the  adverfary  is  killed,  it  is  manflaughter 
both  in  the  flayer  and  flander-by.  Aad  where  a  man  is  taken  in  adul- 
tCrJ  i^/h  a.notber.  performs  wife,  and  the  huiband  immediately  draws 
and  kills  him,  it  is  only  manflaughter,  the  huiband  having  had  a  juft 
provocation  tor  fo  doing:  but  where  any  other  perfon  ftabs  another, 
wh©  has  not  a  weapon  drawn,  or  ftruck  firtt,  fo  that  the  perfon 


MAN 


— 

ftabbed  dies  within  fix  months, ,  notwithftanding  there  was  no  ma¬ 
lice  aforethought,  it  is  felony  without  benefit  of  clergy.  In  other 
cafes,  though  manflaughter  is  accounted  felony,  yet  for  the  firft  of¬ 
fence  the  offender  is  allowed  the  benefit  of  clergy. 

MANTEGAR,  or  Man-Tjger,  as  it  is  fometimes  written  in 
zoology,  is  the  tufted  ape,  with  a  nofe  and  head  fourteen  inches 
long;  the  nofe  of  a  deep  red,  face  blue,  and  both  naked  •  black 
eye-brows  ;  ears  like  the  human  ;  on  the  top.of  the  head  is  a  lonrr 
upright  tuft  of  hair,  and  on  the  chin  another ;  two  long  tu(ks  in  the 
upper  jaw  ;  fore-feet  like  hands,  and  the  nails  on  the  fingers  flat- 
the  hind  feet  have  thumbs  lefs  perfedf,  and  the  nails  imbricated  • 
the  fore-part  of  the  body  and  the  infide^of  the  legs  and  arms  naked - 
the  outfide  covered  with  mottled  brown  and  olive  hair ;  that  on  the 
back  dufky  ;  the  buttocks  red  and  bare ;  and  the  length  from  the 
nofe  to  the  rump  three  feet  two  inches.  This  animal  is  very  fierce 
and  falacious  ;  will  fit  on  it’s  rump,  and  fupport  itfelf  by  a  (tick  • 
and  in  this  attitude  hold  a  cup  in  it’s  hand,  and  drink  out  of  it ’ 
it’s  food  is  fruit.  See  Plate  72,  flg.  29. 

MANTIS,  the  praying  locust.  See  Plate  63,  flg.  4. 

MANTLE,  or  Mantle-Tree,  in  architecture,  the  lower 
part  of  the  chimney,  or  that  piece  of  timber  which  is  laid  acrofs 
thejaumbs,  and  fultains  the  compartment  of  the  chimney-piece 
See  Chimney. 

MANUAL,  fignifies  what  is  employed,  or  ufed  by  the  hand 
and  whereof  a  prefent  profit  may  be  made. 

Manual  is  alfo  the  name  of  a  fervice-book  ufed  in  the  church 
of  Rome,  containing  the  rites,  diredfions  to  the  priefts,  and  pray- 
ers  uled  in  the  adminiftracion  of  baptifm,  and  other  iacraments  • 
the  form  of  blefling  holy  water,  and  the  whole  fervice  ufed  in 
procr:  (lions. 

MANU.fr  AC  TORY,  a  place  wher£ feveral  artifts  and  work¬ 
men  are  employed  in  the  iame  kind  of  work,  or  make  a  commo¬ 
dity  of  the  lame  kind. 

.  MANUT  AC  1  URE,  from  manufaClus,  q.  d.  made  with  hands 
is  popularly  uled  to  fignify  the  work  itfelf;  and  by  extenfion,  the 
like  work  carried  on  independently  in  different  parts  of  the  country. 

in  this  fenfe  we  fay,  the  woollen  manufacture ,  (ilk  manufacture , 
velvet  manufacture,  tapeftry  manufacture,  mufiin  manufacture,  &c. 
manufacture  of  hats,  ftockings,  &c. 

By  23  Geo.  II.  c.  13,  if  any  perfon  exports  any  tools  or  utenfils 
uicd  in  the  hlk  or  woollen  manufactures,  he  forfeits  the  fame,  and 
2°°/.  and  the  captain  of  the  (hip,  having  knowlege  thereof,  tool. 
And  it .  any  captain  of  a  king’s  (hip,  or  officer  of  the  cuftoms,  know¬ 
ingly  (uftersfuch  exportation,  he  forfeits  loo/,  and  his  employ- 

m  MANuVaCTUrVr^6  pCTble  ofbearing.any  public  office. 

MAN  U 1  AC  1  URERS.  Perfons  enticing  artificers  into  foreign 

countries,  incur  the  penalty  of  500/.  and  twelve  months  imprifon- 
ment,  for  the  firft  offence,  for  each  perfon  fo  feduced,  and  1000/ 
and  two  years  impnfonment,  for  the  fecond  offence.  23  Geo.  II. 
C"  1 3-  § 1  •  And  fuch  artificers  not  returning  within  fix  months 
after  warning,  fhall  be  deemed  aliens,  forfeit  all  their  lands  and 
goods,  and  be  incapable  of  any  legacy  or  gift.  c  Geo.  I.  c  in  £  a 

MANUMISSION,  manumijjio ,  an  a£t  whereby  a  flave,  or  villain, 

is  fet  at  liberty,  or  let  out  of  bondage. 

Among  the  Remans,  manumijjion  of  flaves  was  performed  three 
feveral  ways.  1.  When,  with  nis  mafter’s  content;  a  (lave  had  his 
name  entered  in  the  ccnfus,  or  public  regifter,  of  the  citizens. 
2.  When  the  flave  was  led  before  the  praetor,  and  that  magiftrate 
laid  his  wand,  called  v'mdiCla,  on  his  head,  pronouncing  thefe  words 
Dico  cum  liberum  effe  more  Cfhiiritum,  I  declare  him  a  freeman,  after 
the  manner  of  the  Roman  citizens.  3.  When  the  mafter  gave  the 
(lave  his  freedom  by  his  teftament,  Servius  Tullus  is  faid  to  have 
firrt  manner;  and  P. 'Valerius  Publicolathc  fecond. 

MAN  URE,  in  agriculture  and  gardening,  any  thing  that  is  ufed 
to  enrich,  fatten,  and  improve  land. 

There  are  various  kinds  of  manure  proper  for  the  different  kinds 
of  land  we  meet  with  :  if  the  land  is  loofe  and  fandy,  the  mud  out 
of  ponds,  or  ftrong  learn,  makes  a  good  manure :  marie  of  the  blue 
kind,  and  clay  of  the  lighter. fort,  fpread  over  gravelly  or  fandy 
land,  are  of  vaft  advantage  to  it,  by  making  it  more  folid  and  te¬ 
nacious  ;  cow-dung  and  hog-dung  are  alfo  excellent  for  hot  lands. 
Seethe  article  Dung. 

If  the  land  is  (tiff,  cold,  and  clayey,  (heep  and  deer’s  dun^  are 
efteemed  by  fome  the  beft  manure ;  likewife  the  dung  of  horfes, 
pigeons,  hens,  geefe,  &c.  are  reckoned  excellent;  alfo  fea  and  drift 
lands,  or  fea-coal  allies,  are  good  manure  for  thefe  fort  of  lands: 
tanners  bark,  laid  in  a  heap  and  rotted,  is  an  excellent  manure  for 
(nil  cold  land;  and  one  load  of  it  will  improve  the  ground  more, 
and  lall  longer,  than  two  loads  of  any  other  manure :  when  this  is 
laid  on  grafs,  it  (liould  be  done  foon  after  Michaelmas,~that  the 
winter  rains  may  wa(h  it  into  the  earth  ;  and  where  it  is  ufed  for 
corn  land,  it  (hould  be  fpread  on  the  furface  before  the  laft  plou^h- 
ing,  that  it  may  be  turned  down  for  the  fibres  of  the  corn  to  reach 
it  inthefpring.  Rotten  vegetables,  of  moft  forts,  alfo  greatly  en¬ 
rich  land  ;  fothat,  where  other  manure  is  fcarce,  thefe  may  be  ufed 
with  great  fuccefs :  thus  the  weeds  of  ponds,  lakes,  and  ditches,  being 
dragged  out  juft  as  they  begin  to  flower,  and  laid  on  heaps  to  rot, 
will  make  an  excellent  manure ;  but  it  is  to  be  obferved,  that  in 
rotting  thefe  vegetables,  it  will  be  proper  to  mix  fome  earth,  mud, 
or  any  other  fuch  like  fubftance,  with  them,  to  prevent  their  tak- 
mg  fire  in  their  fermentation  :  it  will  alfo  be  neceflary  to  cover 
the  heaps  with  earth,  mud,  or  dung,  to  detain  the  falts,  otherwife 
many  of  the  finer  parts  will  evaporate  in  fermenting. 

rC^fe  of  kitchen-gardens,  when  laid  on  heaps  and  rotted, 
will  alfo  afford  good  manure  for  corn  land  :  and  alfo  fern,  mowed 
down  while  it  is  green  and  tender,  and  laid  on  heaps  to  rot,  will 
make  an  excellent  manure :  and  by  frequently  mowing  it,  this 
troublefome  plant  will  be  deftroyed. 

The 


The  afhes  of  all  kinds  of  vegetables  are  alfo  good  manure  for  lands, 
fo  that  where  the  ground  is  over-run  with  bufhes,  brambles,  Sec.  if 
they  are.  grubbed  up  in  fummer,  dried,  and  confumcd  to  aihes,  and 
fpread  over  the  land,  they  will  greatly  improve  it. 

Rotten  wood,  and  faw-duft  when  rotted,  are  very  good  manure  for 
ftrong  lands,  as  are  alfo  bones,  horns,  fhells,  woollen-rags,  &c,  and 
whatfoever  ferves  to  loofen  it’s  parts. 

But  for  all  ftubborn  clayey  foils,  there  is  no  manure  fo  good  as  the 
cleanfing  of  the  Greets  of  large  cities ;  the  parts  of  tough  land  will 
be  more  expeditioully  feparated  by  this,  than  any  other  comport  ; 
and  where  it  is  to  be  had,  it  is  of  the  greateft  value  both  for  field  and 
garden  land. 

A  new  kind  of  manure  has  lately  been  introduced  with  confiderable 
advantage,  and  that  is,  the  wafhings  of  a  farm  yard,  confifting  of 
dung  and  water,  referved  for  this  purpofe  in  refervoirs  or  ponds,  into 
which  they  are  fuffered  to  drain.  This  has  been  fuccefsfully  ufed  on 
meadows  and  fields  of  wheat.  and  has  been  found  to  yield  a  confider¬ 
able  quantity  of  grafs  and  grain.  It  may  be  alfo  laid  to  great  advan¬ 
tage  on  land  that  is  frefh  fown  with  barley,  oats,  or  any  other  grain  ; 
but  on  grafs  it  fhould  be  only  laid  in  winter-time,  when  the  rains  will 
wafh  the  falts  off  the  blade  ;  or  in  the  fpring,  when  the  lands  are 
laid  up  for  hay ;  as  the  cattle  will  not  feed  on  the  grafs,  while  the 
dung  or  fait  adheres  to  the  blade.  The  dung-water  ihould  likewife 
be  carried  on  the  land,  not  at  a  time  when  it  rains,  but  in  dry  wea¬ 
ther,  and  at  a  time  when  the  dung-water  in  the  pools  is  of  a  deep 
brown  colour,  and  ftrongly  impregnated  with  fait.  By  this  means 
the  land  may  be  manured  from  time  to  time,  and  the  pools  kept  al¬ 
ways  empty  for  the  reception  of  frefh  matter  every  time  it  rains,  and 
nothing  will  be  loft. 

When  dung,  or  any  other  foft  manure  is  ufed,  it  fhould  not  be  laid 
on  the  ground  till  the  laft  time  of  ploughing,  when  it  fhould  be  bu¬ 
ried  as  foon  as  poifible,  to  prevent  the  evaporation  of  the  falts. 

MANUSCR-IPT,  a  book,  or  paper,  written  with  the  hand.  By 
which  it  ftands  oppofed  to  a  printed  book,  or  paper.  A  manufeript 
.is  ufually  denoted  by  the  two  letters  MS.  and,  in  the  plural,  by 
MSS,  or  MMSS.  What  makes  public  libraries  valuable,  is  the 
number  of  ancient  manujeripis  depoiited  in  them.  See  the  different 
articles  Alexandrian,  Cambridge,  Clermont,  Cotto¬ 
nian,  Harleian,  Vatican,  Sec. 

MAPLE,  acer,  in  botany,-  a  genus  of  plants,  tire  flower  of  which 
is  compofed  ot  five  oval  petals  ;  the  iruit  confifts  of  a- number  of  cap- 
fules,  which  grow  together  at  the  bale  ;  and  are  comprdled,  toundiih, 
and  each  terminated  by  a  very  large  membranous  ala ;  the  feeds  are 
Angle  and  roundifh. 

Great  Maple,  acer  majus,  improperly  called  fycamore,  a  large 
tree  with  pentangular  ferrated  leaves;  producing  finall  grecuiin 
flowers/  and  a  fruit  compdfed  of  two  capfules,  including,,  each,  a 
whitifh  feed  at  the  end  w'here  they  are  joined,  and  fpreadmg  .*t  the 
oppofite  end  into  a  membranous  wing.  It  is  a  native  o!  the  moun¬ 
tains  of  Switzerland  and  Auftria,  and  now  common  in  England 

Thefe  trees  are  propagated  by  fowing  the  feeds,  foon  after  they 
are  ripe,  in  an  open  bed  of  common  earth,  covering  them  about  half 
an  inch  thick,  with  fandy  light  earth  :  the  fpring  following  they 
will  appear  above  ground,  and,  if  kept  clear  from  weeds,  will  grow 
above  a  foot  high  the  firft  fummer  :  the  Michaelmas  following, 
if  they  are  thick  in  the  feed-bed,  you  may  take  out  a  part  of  them, 
and  tranfplant  into  a  nurfery,  in  rows  at  three  feet  diftance,  and 
two  feet  afunder  in  the  rows  ;  in  which  place  they  may  remain  three 
or  four  years,  when  they  will  be  large  enough  to  plant  out  for  good. 
The  timber  of  the  common  maple  is  fqr  fuperior  to  the  beech  for 
all  ufes  of  the  turner,  particularly  difihes,  cups,  trenchers,  and 
bowls  ;  and  when  it  abounds  with  knots,  as  it  very  often  doth,  it 
is  highly  efteemed  by  the  joiners  for  inlayings,  See.  and  alfo,  for  the 
lightnefs  of  the  wood,  is  often  employed  by  thofe  that  make  mufical 
inftruments ;  and,  for  the  whitenels  of  the  wood,  is  in  great  requeft 
for  tables. 

All  the  parts  of  the  maple  contain  a  fweet  faccharine  juice  ;  which 
exuding  on  the  furface  of  the  leaves,  renders  them  fubjeft  to  be 
preyed  on  by  infedts.  The  roots,  trunk,  or  branches,  wounded  early 
in  the  fpring,  bleed  a  large  quantity  of  clear  liquor;  which,  in  it’s 
diluted  ftate,  taftes  fomewhat  fweetifh  ;  and,  on  being  infpilfated, 
yields  a  brown  coloured  concrete  fugar,  with  a  fyrupy  matter  refem- 
bling  melaffes.' 

The  juice,  unboiled,  has  been  drank  as  an  antifcorbutic.  The 
fugar  and  melaffes,  which  are  lefs  fweet  than  thofe  extracted  from  the 
fugar-cane,  and  whofe  fweetnefs  is  likewife  fomewhat  different  in 
kind,  are  fuppofed  to  be  more  medicinal  in  diforders  of  the  bread. 
Confiderable  quantities  of  this  fugar,  made  from  a  fpecies  of  maple  in 
Canada,  are  imported  for  that  ufe  into  fome  parts  of  Europe,  particu¬ 
larly  France. 

MARASMUS,  (from  //.a^aiva,  to  render  lean,  or  tabid).  An  atro¬ 
phy,  or  aconfumption,  is  thus  called,  when  in  it’s  laft  or  word  ftate. 
Linnasus  defines  it  to  be  a  wafting  without  lofs  of  ftrength,  hectic, 
or  expedloration.  Cullen  defines  it  a  wafting  with  lofs  of  ftrength, 
but  without  the  hedtic  fever,  &c.  That  fpecies  of  hedtic  fever 
which  is  common  and  fatal  to  old  perfons,  was  by  the  Greeks  called 
marafmus. 

MARAUDING,  in  military  language,  is  a  term  applied  to  a 
party  of  foldiers,  who,  without  any  order,  go  into  the  neighbouring 
houfes  or  villages,  when  the  army  is  either  in  camp  or  garrifon,  to 
plunder  and  deftroy,  Sec. 

MARAVEDI,  a  littie  Spanifli  copper  coin,  worth  fomewhat 
more  than  a  French  denier,  or  half  a  farthing  Englifh.  The  Spa¬ 
niards  always  count  by  maravedis,  both  in  commerce  and  in  their 
finances,  though  the  coin  itfelf  is  no  longer  current  among  them. 
Sixty-three  maravedis  are  equivalent  to  a  rial  of  fiber  ;  lo  that  the 
piafter,  or  piece  of  eight  rials,  contains  50+  ;  and  the  piftole  ot  four 


pieces  of  eight,  2016  maravedis.  The  Tmallnefs  of  this  coin  pro- 

dUMAUDitf)1)erS(>fi'gUreS  in  the  ^Panilh  accounts  and  calculations. 

MARBLE,  martnor,  in  natural  hirtory,  a  genus  of  foflils,  being 
bright  and  beautiful  ftones,  compofed  of  finall  feparate  concretions', 
moderately  hard,  not  giving  fire  with  fteel,  fermenting  with  and  fo- 
U  TT,111  3C'C'  men^nia»  ar>d  calcining  in  a  flight  fire. 

The  colours  of  marbles  being  a  very  obvious  and  ftriking  chara&er, 
they  are  arranged  according  to  them,  in  the  following  divifions. 
1.  Ot  the  white  plain  marbles  there  are  two  forts  ;  the  Parian  marble 
ot  the  ancients,  and  ftatuary  marble  of  the  moderns,  an  extremely 
bright  and  elegant  marble  ;  and  the  Carrara  marble,  a  very  fine  marble, 
more  compact  and  clofe  than  the  former,  but  lefs  bright.  2.  Of 
the  plain  yellovvilh  marbles  there  is  only  one  fort,  which  is  a  hard, 
pale  yellow,  and  glofly  marble,  found  in  many  parts  of  Italy.  3.  Of 
the  bliiifh  and  black  marbles  there  are  a  great  many  fpecies,  as  the 
Chian  marble,  Bafahes,  Sec.  4.  Of  the  plain  green  marbles  there  is 
only  one  kind,  the  LaceJaemonian  marble  of  the  ancients.  5.  The 
pale-coloured  or  whitifh  brown,  commonly  called  Derby -marble. 

.  ^  he  green  marbles  with  fhells.  7.  The  black  coralloide  marble , 
with  and  without  fhells.  8.  Of  the  white'  variegated  marble  there  are 
a  great  many  fpecies,  variegated  with  purple,  brown,  red,  blue,  &c. 
9.  Of  the  brown  variegated  marbles  there  are  likewife  feveral  forts, 
fome  with  red  veins,  others  with  white,  black,  or  brown  veins.  10. 
Of  the  yellow  veined  and  variegated  marbles,  fome  are  veined  with 
purple,  and  others  with  blue.  11.  Of  the  black  variegated  marbles , 
fome  are  veined  with  white,  and  others  with  blue,  yellow,  red,  Sec. 
12.  The  green  variegated  marbles  are  likewife  diftinguifhed  by  the 
colour  of  their  veins.  13.  The  grey  fpotted  marbles  are  variegated, 
fome  with  black  and  others  with  green  fpots.  14.  The  red  varie¬ 
gated  marble  is  the  Brocatello  of  the  Italians,  with  white  and  gold 
veins. 

Polijhmg  of  Marble  is  performed  by  firft  rubbing  them  well 
with  a  free-flone,  or  fand,  rill  the  rtrokes  of  the  ax  are  worn  off, 
then  with  pumice-ftone,  and  afterwards  with  emery. 

Colouring  of  Ma  r  b  l  e  .  The  colouring  of  marble  is  a  nice  art,  and 
in  order  to  lucceed  in  it,  the  pieces  of  marble,  on  which  the  experi¬ 
ments  are  tried,  muft  be  well  poliflied,  and  clear  from  the  leaft  fpot 
or  vein.  1  he  harder  the  marble  is,  the  better  it  will  bear  the  heat 
neceffary  in  the  operation  ;  therefore,  alabafter  and  the  common  foft 
white  marble  are  very  improper  to  perform  thefe  operations  upon. 

Heat  is  always  neceffary  for  the  opening  the  pores  of  the  marble,  fb 
as  to  render  it  fit  to  receive  the  colours  ;  but  the  marble  muft  never  be 
made  red  hot,  for  then  the  texture  of  the  marble  itfelf  is  injured,  and 
the  colours  are  burnt,  and  lofe  their  beauty.  Too  finall  a  degree  of 
heat  isas  bad  as  too  great ;  for,  in  this  cafe,  though  the  marble  receive; 
the  colour,  it  will  not  be  fixed  in  it,  nor  ftrike  deep  enough.  Some 
colours  will  ftrike  even  cold,  but  they  are  never  fo  well  funk  in  as 
when  a  juft  degree  of  heat  is  ufed.  The  proper  degree  is  that  which, 
without  making  the  marble  red,  will  make  the  liquor  boil  upon  it’s 
furface.  The  menftruums  ufed  to  ftrike  in  the  colours,  muft  be  va¬ 
ried  according  to  the  nature  of  the  colour  to  be  ufed.  A  lixivium 
made  with  horfe’s  or  dog’s  urine,  with  four  parts  quick-lime,  and 
one  part  pot-afhes,  is  excellent  for  fome  colours ;  common  ley  of 
wood -aihes  does  very  well  for  others  :  for  fome,  fpiritof  wine  is  beft  ; 
and,  finally,  for  others,  oily  liquors,  or  common  white- wine. 

'1  he  colours  which  have  been  found  to  fucceed  beft  with  the  pecu¬ 
liar  menftruums,  are  thefe:  (tone-blue  diftblved  in  fix  times  the  quan¬ 
tity  of  fpirit  of  wine.,  or  of  the  urinous  lixivium;  and  that  colour 
winch  the  painters  call  litmoufe,  diftblved  in  common  ley  of  vvood- 
afhes.  An  extraft  of  faffron,  and  that  colour  made  of  buck-thorn  ber¬ 
ries,  and  called  by  the  painters  fap-green,  both  fucceed  well  diftblved 
m  urine  and  quick-lime,  and  tolerably  well  in  fpirit  <pf  wine.  Ver¬ 
milion,  and  a  fine  powder  of  cochineal,  fucceed  alfo  very  well  in 
the  fame  liquors.  Dragoon’s  blood  fucceeds  very  well  in  fpirit  of 
wine,  as  does  alfo  a  tindture  of  log-wood,  in  the  fame  fpirit.  Al- 
kanet  root  gives  a  fine  colour,  but  the  only  menftruum  to  be  ufed 
for  this  is  oil  of  turpentine;  for  neither  fpirit  of  wine,  nor  any  iixi- 
vium  will  do  with  it.  There  is  another  kind  of  fanguis  draconis 
called  dragon’s  blood  in  tears,  which,  mixed  with  urine  alone,  gives 
a  very  elegant  colour. 

Befides  thefe  mixtures  of  colours  and  menftruums,  there  are  fome 
colours  which  are  to  be  laid  on  dry  and  unmixed.  Thefe  are  dragon's 
blood,  of  the  pureft  kind,  for  a  red  ;  gamboge,  for  a  yellow ;  green 
wax,  fora  green;  common  brimftone,  pitch,  and  turpentine,  for  a 
brown  colour.  Thp  marble,  for  thefe  experiments,-  muft  be  made 
confiderably  hot,  and  then  the  colours  are  to  be  rubbed  on  dry  in 
the  lump.  Some  of  thefe  colours,  when  once  given,  remain  im¬ 
mutable  ;  others  are  eafily  changed  or  deftroyed.  Thus  the  red  co¬ 
lour  given  by  dragon’s  blood,  or  by  a  decoction  of  logwood,  will  be 
wholly  taken  away  by  oil  of  tartar,  and  the  pohfli  of  the  marble  not 
hurt  by  it. 

A  fine  gold  colour  is  given  in  the  following  manner,  take  crude 
fal  ammoniac,  vitriol,  and  verdigris,  of  each  equal  quantities  ;  white 
vitriol  fucceeds  beft,  and  all  rpuft  be  thoroughly  mixed  in  fine 
powder. 

The  ftaining  of  marble  to  all  the  degrees  of  red  and  yellow,  by  fo- 
lutions  of  dragon’s  blood  or  gamboge,  may  be  done  by  reducing 
thefe  gums  to  powder,  and  grinding  them,  with  the  fpirit  of  wine, 
in  a  glafs  mortar;  but,  for  final ler  attempts,  no  method  is  fo  good 
as  the  mixing  a  little  of  either  ot  thefe  powders  with  fpijit  of  wine, 
in  a  filver  fpoon,  and  holding  it  over  burning  charcoal.  By  this 
means  a  fine  tm£hire  will  be  extracted,  and,  with  a  pencil  dipped 
in  this,  the  fineft  traces  may  be  made  on  the  marble,  vvhile  cold, 
which,  on  the  heating  it  afterwards,  either  on  fand,  or  in  a  baker’s 
oven,  will  all  fink  very  .deep,  and  will  remain  perfedly  diftin&  in 
the  ftone.  It  is  very  eafy  to  make  the  ground  colour  red  or  yellow 
by  this  means,  and  leave  wliiie,, veins  in  it.  1  his  is  to  be  done  by 
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covering  the  places  where  the  whitenefs  fa .t°  remain,  with  fome 
white  paint,  or  even  with  two  or  th«c  double,  only  pf  paper, 
either  of  which  will  prevent  the  colour  from  *  h  J 

oart  All  the  decrees  of  red  are  to  be  given  to  marble  b)  means  or 
this  "gum  alone  ;  a  flight  tindure  of  it,  without  the affiftance of hea 
gives  only  ,  pale  flefh  colour  bu.  the 
give  it  yet  deeper  ;  to  this  the  affiflance  of  heat  adds  yet  gre  y  , 

and,  finally,  the  addition  of  a  little  pitch  to  the  t.naure  gives  it  a 

tendency  to  blacknefs,  or  any  degree  of  deep  red  that  Js  defired^ 

A  blue  colour  may  be  given  alfo  to  marble  by  diflolving  turnfo 
in  a  lixivium  of  lime  and  urine,  or  in  the  volatile  fpirit  of  urine 
but  this  has  always  a  tendency  to  purple,  whether  made  by '  th 
or  the  other  of  thefe  wavs.  A  better  blue,  and  ufed  in  an  ealier 
manner,  is  furnifhed  by  the  Canary  turnfol  a  fubftaace  we  1  known 
among  the  dyers  :  this  needs  only  to  be  diffolved  in  water,  and 
drawn  on  the  place  with  a  pencil  ;  this  penetrates  very  deep  into  the 
marble,  and  the  colour  may  be  incrcafed  by  drawing  the  pencil, 
wetted  afrefli,  feveral  times  over  the  fame  lines.  I  his  colour  is 
fubje£t  to  fpread  and  diffufe  itfelf  irregularly  ;  but  it  may  be  kept  in 
regular  bounds,  by  circumfcribing  it’s  lines  with  beds  of  wax,  or 
any  other  fuch  fubftance.  It  is  to  be  obferved,  that  this  colour 
fhould  be  always  laid  on  cold,  and  no  heat  given  even  afterwards  to 
the  marble  ;  and  one  great  advantage  of  this  colour  is,  that  it  is 
therefore  eafily  added  to  marble  already  ftained  with  any  other  co¬ 
lours,  and  it  is  a  very  beautiful  tinge,  and  lafts  a  long  time. 

Arundel  Marbles,  ancient  marbles  with  a  chronicle  of  the  city  of 
Athens  infcribed  on  them,  many  years  before  our  Saviour’s  birth  ; 
prefented  to  the  univerfity  of  Oxford  by  Thomas,  earl  of  Arundel, 
whence  the  name. 

MARBLING,  the  method  of  preparing  and  colouring  the  mar¬ 
bled  paper.  '  .  . 

There  are  feveral  kinds  of  marbled  paper  ;  but  the  principal  diffe¬ 
rence  of  them  lies  in  the  forms  in  which  the  colours  are  laid  on  the 
ground  :  fome  being  difpofed  in  whirles  or  circumvolutions  ;  fome 
in  jagged  lengths  ;  and  others  only  in  fpots  of  a  roundifh  or  oval 
figure.  The  general  manner  of  managing  each  kind  is,  neverthe- 
lefs,  the  fame ;  being  the  dipping  the  paper  in  a  folution  of  gum- 
tragacanth,  or,  as  it  is  commonly  called,  gum-dragon  ;  over  which 
the  colours,  previoufly  prepared  with  ox-gall  and  fpirit  of  wine,  are 
fird  fpread. 

The  peculiar  apparatus  neceffary  for  this  purpofe,  is  a  trough  for 
containing  the  gum-tragacanth,  and  the  colours  ;  a  comb  tor  dlfpo- 
ling  them  in  the  figure  ufually  chofen  ;  and  a  burnifhing  done  for 
polifhing  the  paper.  The  trough  may  be  of  any  kind  of  wood  ;  and 
mull  be  fomewhat  larger  than  the  fheets  of  paper,  for  marbling  which 
it  is  to  be  employed  ;  but  the  fides  of  it  need  only  rife  about  two 
inches  above  the  bottom  ;  for  by  making  it  thus  fhallow,  a  lefs 
quantity  of  the  folution  of  the  gum  will  ferve  to  fill  it.  The  comb 
may  be  alfo  of  wood,  and  five  inches  in  length  ;  but  fhould  have 
brafs  teeth,  which  may  be  about  two  inches  long,  and  placed  at  about 
a  quarter  of  an  inch  diftance  from  each  other.  The  burnifhing  done 
may  be  of  jafper,  or  agate  ;  but  as  thofe  ftones  are  very  dear,  when 
of  fufficient  largenefs,  marble  or  glafs  may  be  ufed,  provided  their 
furface  be  polifhed  to  a  great  degree  of  fmoothnefs. 

Thefe  implements  being  prepared,  the  folution  of  gum-traga¬ 
canth  muft  be  made,  by  putting  a  fufficient  proportion  of  the  gum, 
which  fhould  be  white,  and  clear  from  all  foulneffes,  into  clean 
water  ;  and  letting  it  remain  there  a  day  or  two,  frequently  break¬ 
ing  the  lumps  and  flirring  it,  till  the  whole  ffiall  appear  diffolved, 
and  equally  mixed  with  the  water.  The  confidence  of  the  folution 
fhould  be  nearly  that  of  drong  gum-water,  ufed  in  miniature  paint¬ 
ing  ;  and  if  it  appear  thicker,  water  mud  be  added,  or  if  thinner, 
more  of  the  gum.  When  the  folution  is  thus  brought  to  a  due 
date,  it  mud  be  paffed  through  a  linen  cloth,  and  being  then  put 
into  the  trough,  it  will  be  ready  to  receive  the  colours. 

The  colours  employed  for  red  are  carmine,  lake,  rofe-pink,  and 
vermilion  ;  but  the  two  lad  are  too  hard  and  glaring,  unlefs  they 
be  mixed  with  rofe-pink,  or  lake,  to  bring  them  to  a  fofter  cad  : 
and  with  refpedl  to  the  carmine  or  lake,  they  are  too  dear  for  com¬ 
mon  purpofes  :  for  yellow,  Dutch  pink  and  yellow  oker  may  be 
employed:  for  blue,  Pruffian  blue  and  verditer  may  be  ufed  :  for 
green,  verdigris,  a  mixture  of  Dutch  pink  and  Pruffian  blue,  or 
verditer,  in  different  proportions  :  for  orange,  the  orange-lake,  or 
a  mixture  of  vermilion,  or  red  lead,  with  Dutch  pink  :  for  purple, 
rofe-pink  and  Pruffian  blue. 

Thefe  feveral  colours  fhould  be  ground  with  fpirit  of  wine  till 
they  be  of  a  proper  finenefs  ;  and  then,  at  the  time  of  ufing  them,  a 
little  filh-gall,  or,  in  default  of  it,  the  gall  of  a  bead  fhould  be 
added,  by  grinding  them  over  again  with  it.  The  proper  propor¬ 
tion  of  the  gall  mud  be  found  by  trying  them  ;  for  there  mud  be 
jud  fo  much  as  will  fuffer  the  fpots  of  colour,  when  fprinkled  on 
the  folution  of  the  gum-tragacanth,  to  join  together,  without  inter¬ 
mixing  or  running  into  each  other. 

When  every  thing  is  thus  prepared,  the  folution  of  the  gum-tra¬ 
gacanth  mud  be  poured  into  the  trough  ;  and  the  colours,  being  in 
a  feparate  pot,  with  a  pencil  appropriated  to  each,  mud  be  fprinkled 
on  the  furface  of  the  folution,  by  fhaking  the  pencil,  charged  with 
it’s  proper  colour,  over  it ;  and  this  mud  be  done  with  the  feveral 
kinds  of  colour  defired,  till  the  furface  be  wholly  covered. 

When  the  marbling  is  propofcd  to  be  in  fpots  of  a  fimple  form, 
nothing  more  is  neceffary  ;  but  wherethe  whirlesorfnail-fhell  figures 
are  wanted,  they  mud  be  made  by  means  of  a  quill  ;  which  mult  be 
put  among  the  fpots  to  turn  them  about,  till  the  effedt  be  produced. 
a  he  jagged  lengths  mud  be  made  by  means  of  the  comb  above  de- 
(bribed,  which  muft  be  paffed  through  the  colours  from  one  end  of 
f  ot^cr  »  ar*d  will  give  them  that  appearance  ;  but  if 

thqr  be  defired  to  be  pointed  both  ways,  the  comb  mud  be  again 
paffed  m rough  the  trough  in  a  contrary  direction  ;  or  if  fome  of  the 


whirles  or  fnail-fhell  figures  be  required  to  be  added,  they  may  be 
yet  made  by  the  means  before  directed. 

The  paper  ffiould  be  previoufly  prepared  for  receiving  the  co¬ 
lours,  by  dipping  it  over-night  in  water  ;  and  laying  the  fheets  on 
each  other  with  a  weight  over  them.  The  whole  being  thus  ready, 
the  paper  mud  be  held  by  two  corners,  and  laid  in  the  mod  gentle 
and  even  manner  on  the  folution  covered  with  the  colours  ;  and 
there  foftly  preffed  with  the  hand,  that  it  may  bear  every  where  on. 
the  folution.  After  which  it  mud  be  raifed  and  taken  off  with  the 
fame  care,  and  then  hung  to  dry  acrofs  a  proper  cord,  fubtended 
near  at  hand  for  that  purpofe  :  and  in  that  date  it  mud  continue, 
till  it  be  perfectly  dry.  It  then  remains  only  to  give  the  paper  a 
proper  polifli  ;  in  order  to  which  it  is  fird  rubbed  with  a  little  fope  ; 
and  then  mud  be  thoroughly  fmoothed  by  the  glafs  polilhers,  fuch 
as  are  ufed  for  linen,  and  called  the  calender  glaffes.  After  which 
it  fhould  be  again  rubbed  by  a  burniflierof  jafper  or  agate  ;  or,  in 
default  of  them,  of  glafs  ground  to  the  highed  polifli :  for  on  the 
perfedl  polifli  of  the  paper  depends  in  a  great  ineafure  it’s  beauty 
and  value. 

Gold  or  filver  powders  may  be  ufed,  where  defired,  along  with 
the  colours  ;  and  require  only  the  fame  treatment  as  they,  except 
that  they  mud  be  fird  tempered  with  gum-water. 

Marbling  of  books  or  paper  is  performed  thus  :  diffolve  four 
ounces  of  gum-arabic  into  two  quarts  of  fair-water  ;  then  provide 
feveral  colours  mixed  with  water  in  pots  or  fhells,  and  with  pencils 
peculiar  to  each  colour,  fprinkle  them  by  way  of  intermixture  upon 
the  gum-water,  which  mult  be  put  into  a  trough,  or  fome  broad 
velfel ;  then  with  a  dick  curl  them,  or  draw  them  out  in  dreaks,  to 
as  much  variety  as  may  be  done.  Having  done  this,  hold  your  book 
or  books  clofe  together,  and  only  dip  the  edges  in,  on  the  top  of  the 
wafer  and  colours,  very  lightly  ;  which  done,  take  them  off,  and  the 
plain  impreffion  of  the  colours  in  mixture  will  be  upon  the  leaves  ; 
doing  as  well  the  ends  as  the  front  of  the  book  in  the  like  man¬ 


ner. 


Marbling  a  book  on  the  covers  is  performed  by  forming  clouds 
with  aqua-fortis,  or  fpirit  of  vitriol  mixed  with  ink,  and  afterwards 
glazing  the  covers.  See  the  article  Book-Binding. 

Marbles,  playing,  are  molily  imported  from  Holland  ;  whereit 
is  faid  they  are  made  by  breaking  the  done  alabader,  or  other  fub- 
dancc,  into  pieces,  or  chips  of  a  fuitable  fize  ;  thefe  are  put  into  an 
iron  mill  which  turns  by  water  :  there  are  feveral  partitions  with 
rafps  within,  cut  floatways,  not  with  teeth,  which  turn  condantly 
round  with  great  fwiftnefs ;  the  fri&ion  againd  the  rafps  makes 
them  round,  and  as  they  are  formed,  they  tall  out  of  different  holes, 
into  which  fize  or  chance  throws  them.  They  are  brought  from 
Nuremberg  to  Rotterdam,  down  the  Rhine,  and  from  thence  dif- 
perfed  over  Europe. 

MARCASITES,  marchafita,  in  natural  hidory,  are  defined  to 
be  compound  inflammable  metallic  bodies,  of  a  hard  and  folid  fub- 
fiance,  of  an  obfeurely  and  irregularly  foliaceous  drudfure,  of  a 
bright  glittering  appearance,  naturally  conftituting  whole  flrata, 
though  fometimes  found  in  detached  maffes  ;  very  freely  giving  fire 
with  (feel  ;  not  fermenting  with  acid  mendruums  ;  and  when  put 
|  into  the  fire,  yielding  a  blue  fulphureous  flame,  and  afterwards 
calcining  into  a  purple  powder. 

There  arc  only  three  known  fpecies  of  this  genus  :  i .  The  filver- 
coloured  marcajite ,  found  in  valt  abundance  in  lead  and  tin-mines. 
2.  The  gold-coloured  marcafite.  3.  The  heavy  pale-white  marcajite. 

MARCGRAVE,  or  Margra  ve,  akind  of  dignity  in  Germany, 
anfwering  to  our  marquis. 

MARCH,  Martius,  the  third  month  ofthe  year,  accordingto 
the  common  way  of  computing  :  it  confids  of  thirty-one  days.  The 
ancients  painted  March tavvney,  with  a  fierce  afpedl,  a  helmet  upon 
his  head  ;  leaning  upon  a  fpade,  holding  Aries  in  his  right  hand, 
and  almond  blofloms  and  cyons  in  his  left,  with  a  bucket  of  garden- 
feeds  on  his  arm. 

March,  in  military  language,  is  in  general  the  motion  of  a  body 
of  men  from  one  place  to  another,  performed  in  a  folcmn  manner. 

MARCHES,  among  us,  imply  a  notorious  didindfion  between 
two  territories,  being  the  limits  between  England  and  Wales,  and 
Scotland  ;  which  lad  are  divided  into  wed  and  middle  marches. 

MARCHESVAN,  the  eighth  month  of  the  Jewifh  eccleiiaftical 
year,  anfwering  to  part  of  our  October  and  November. 

MARCHET,  a  pecuniary  fine,  anciently  paid  by  the  tenant  to 
his  lord,  for  the  marriage  of  one  of  his  tenant’s  daughters. 

By  the  cudom  of  the  manor  of  Dinover,  in  Caermarthenffiire, 
every  tenant,  at  the  marriage  of  his  daughter,  pays  lor.  to  the  lord  ; 
which,  in  the  Britifh  language,  is  called gvoabr  merched,  i.  e.  maid’s 
fee. 

In  Scotland,  and  the  north  parts  of  England,  the  cudom  was, 
for  the  lord  to  lie  the  fird  night  with  the  bride  of  his  tenant ;  but 
this  abominable  ul’age  was  abrogated  by  king  Malcolm  III.  at  the 
indance  of  his  queen  ;  and,  indead  thereof,  a  mark  was  paid  by  the 
bridegroom  to  the  lord  :  whence  it  is  called  marcheta  mulieris.  See 
Borough  Englijh. 

MARCH IONIS  pulvis.  The  Marquis’s  powder.  It  is  de- 
figned  as  an  anti-epileptic,  ^nd  confids  of  peony  roots,  mifleto, 
elk’s-hoof,  coral,  ivory,  &c. 

MARGARiTlNl,areglafsornaments,  madeat  Venice, of  fmall 
glafs  tubes  of  different  colours,  which  are  blown  at  Murano,  and 
which  the  women  of  thelowerclafs  wear  about  their  arms  and  necks. 
The  larged  iort  are  ufed  for  making  rofaries.  This  work  is  per¬ 
formed  with  great  diipatch,  the  artifan  taking  a  whffile  handful  of 
thofe  tubes  at  once,  and  breaking  them  off  one  after  another  with  an 
iron  topi.  Thefe  fhort  cylinders  are  mixed  with  a  kind  of  allies, 
and  put  over  the  fire  in  an  iron  pan  ;  and  when  the  two  ends  begin 
to  melt,  by  dirring  them  about  with  an  iron  wire,  they  are  brought 
to  a  round  figure  ;  but  care  is  taken  not  to  leave  them  too  long  over 
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the  fire,  left  the  hole  through  which  they  are  to  be  ftrung,  fhould 
be  intirely  clofed  by  the  melting  of  the  glafs. 

MARINE  chair,  is  a  contrivance  ot  Mr.  Irwin,  for  facilitating 
the  necelfary  oblervations,  in  order  to  determine  the  longitude  at 
fea;  by  which,  it  isfaid,  he  found  the  longitude  within  23  miles,  or 
about  one-third  of  a  degree. 

Marine  remains,  denote  fhellsof  fea-fifhes,  and  parts  of  crufta- 
ceous  and  other  fea-animals,  found  in  digging  at  great  depths  in  the 
earth,  or  on  the  tops  of  high  mountains.  Signor  Moro  has  attempted 
to  account  for  thefe  phenomena  on  a  new  plan  of  reafoning.  He  ob- 
ferves,  that  it  is  the  beft  bafts  of  argument  to  begin  from  fads  •,  and 
that  if  we  can  certainly  find  how  fome  part  of  thefe  animal  remains 
come  to  be  depolited  at  l'uch  great  diftances  from  their  natural  rcli- 
dence,  we  may  very  rationally  conclude,  that  by  the  fame  means,  be 
they  what  they  will,  all  the  reft  were  alfo  brought  thither.  He  adds, 
that  the  earth,  once  the  bottom  of  the  fea,  or  the  level  furface  of  a 
plain,  may  be, and  frequently  has  been,  in  the  memory  of  man,raifed 
up  into  a  mountain,  by  fubterranean  fires,  earthquakes,  and  volca¬ 
noes.  He  mentions  the  famous  inftance  of  the  new  ifland  raifed  out 
of  the  bottom  of  the  fea,  near  Santorini,  in  the  year  1707,  which 
became  of  a  circumference  not  lefs  than  fix  miles,  and  of  the  new 
mountain  raifed  near  Puzzuoli,  in  1538. 

T-hefe,  and  many  other  like  fails,  prove  that  the  origin  of  moun¬ 
tains  and  iflands  may  have  been  fuch,  and  that  the  matter  they  confift 
of  may  have  been  the  fame  with  what  was  once  the  bottom  of  the 
fea;  and  that  the  marine  bodies  found  in  thefe  mountains,  were  fuch 
as  were  living,  or  remains  of  living  fifh,  at  the  time  when  the 
illands  or  mountains  were  fo  raifed  above  the  furface  of  the  water 


which  before  covered  it. 

Marine  furveyor,  is  the  name  of  a  machine  contrived  by  Mr. 
H.  de  Saumarez,  for  meafuring  the  way  of  a  fhip  in  the  le,a.  1  his 
machine  is  in  the  form  of  the  letter  Y,  and  is  made  of  iron  or  any 
other  metal.  At  each  end  of  the  lines  which  conftitute  the  angle  or 
upper  part  of  that  letter,  are  two  pallets,  not  much  unlike  the  figure 
of  the  log;  one  of  which  falls  in  the  fame  proportion  as  the  other 
rifes.  1  lie  falling  or  pendant  pallet  meeting  a  refiftance  from  the 
water,  as  the  fhip  moves,  has,  by  that  means,  a  circular  motion 
under  water,  which  is  fafter  or  flower,  according  as  the  veil'd  moves. 
This  motion  is  communicated  t6  a  dial  within  the  fhip,  by  means 
of  a  rope  fattened  to  the  tail  of  the  Y,  and  carried  to  the  dial.  The 
motion  being  thus  communicated  to  the  dial,  which  has  a  bell  in 
it,  it  ftrlkes  exactly  the  number  of  geometrical  paces,  miles,  or 
leagues,  which  the  fhip  has  run.  Thus  the  fhip’s  diftance  is  attained  ; 
and  the  forces  of  tides  and  currents  may  alfo  be  difeovered  by  this 
inftrument;  which,  however,  has  been  very  little  ufed. 

MARINES,  or  marine  forces,  a  body  of  troops  employed  in  the 
fea-fervice,  under  the  diredion  of  the  lords  of  the  admiralty.  Thefe 
forces,  while  on  fhore,  are  regulated  by  martial  law,  and  to  be  pro¬ 
vided  with  quarters,  &c.  28.  Geo.  II.  cap.  2.  29  Geo.  II.  cap.  6. 
30  Geo.  II.  cap.  1 1. 

MARINER,  of  the  fame  import  with  fearnan  or  failor. 

The  mariners  of  a  fhip  are  accountable  to  the  matter;  the  mafter 
to  the  owners;  and  the  owners  to  the  merchant,  for  all  damages  by 
negligence,  or  otherwife.  If  a  mariner  be  hired,  and  he  deferts  the 
lervice  before  the  voyage  is  ended,  by  the  law  marine,  and  by  com¬ 
mon  law,  he  fhall  lofe  his  wages :  and  if  a  fhip  is  loft  by  tempeft, 
&c.  the  mariners  lofe  their  wages,  as  well  as  the  owners  their 
freight;  and  this  is  to  oblige  them  to  ufc  their  utmoft  endeavours 
to  preferve  the  fhip. 

Perfonating  mariners,  and  receiving  their  wages,  and  forging  let¬ 
ters  of  attorney,  &c.  or  falfely  taking  out  letters  of  adminiftra- 
tion,  for  the  receipt  of  feamen’s  wages,  incurs  a  forfeiture  of  goo/. 


£C. 

A  corporation  is  ereded  for  the  relief  and  fupport  of  maimed 
ind  difabled  feamen,  and  the  widows  and  children  of  fuch  as  fhall 
re  killed  or  drowned  in  the  merchants’  fervice:  for  which  purpofe, 
:ach  feaman  in  fuch  fervice  allows  6//.  per  month  out  of  Jiis  wages, 
:or  the  relief  of  thofe  who  fhall  be  difabled,  and  for  the  widows  and 
ihildren  of  the  flain,  &c.  This  provifion  does  not  extend  to  maimers 
n  the  Eaft  India  company’s  lervicc. 

MavwcYs  wandering  up  and  down,  and  who  fhall  not  fettle  them- 
elves  to  work,  or  have  not  a  teftimonial  under  the  hand  of  a  j  u  (lice, 
Shewing  where  they  landed,  and  whither  they  go,  &c.  or,  having 
uch  teftimonial,  if  they  exceed  the  time  limited  more  than  fourteen 
fays,  not  being  fick  in  their  paffage  home,  &c.  are  guilty  of  felony, 
Lit.  Eliz. 

No  mariner  aboard  his  majefty’s  fhips  can  be  arrefted  for  any  debt, 
inlefs  the  lame  be  fworn  to  amount  to  at  leaft  20/.  Stat.  Geo,  II. 
see  the  articles  Sailor,  Seaman,  and  Navy. 

MARJORAM,  wild,  in  botany,  a  genus  of  the  didynamia  gym- 
nfpermia  clafs,  the  corolla  whereof  confiltsof  a  fingle  ringent  petal, 
:he  tube  is  cylindric  and  comprefled,  the  upper  lip  is  ereef,  obtule, 
md  emarginated,  and  the  lower  divided  into  three  fegments ,  there 
s  no  periearpium,  the  cup  is  connivent,  and  contains  four  roundifh 
ecds.  .  . 

The  leaves  and  flowery  tops  of  the  common  wild  marjoram,  which 
'rows  on  dry  chalky  hills  and  gra Telly  grounds,  in  feveral  parts  of 
ingland,  and  flowers  in  June,  have  an  agreeable  aromatic  Irnell, 
nd  a  pungent  tafte,  warmer  than  that  of  the  garden  marjoram,  and 
nuch  refembling  thyme  ;  with  which  they  appear  to  agree  in  me- 
ftcinal  virtue.  Infufions  if  them  are  fometimes  drank,  as  tea,  in 
veaknefsof  the  ftomacb,  diforders  of  the  breaft,  for  promoting  per- 
pirationof  the  fluid  fecretions  in  general;  they  are  fometimes  uled 
Ho  in  nervine  and  anti-rheumatic  baths;  and  the  powder  of  the 
ried  herb  as  an  errhine.  Diftilled  with  water,  they  y icl d  a  mo- 
erate  quantity  of  a  very  acrid,  penetrating,  eflential  oil,  imelling 
/ongly  of  the  marjoram,  but  lefs  agreeable  than  the  herb  itfelf ,  this 
>1  is  applied,  on  a  little  cotton,  for  eafing  the  pains  of  carious  teeth; 
No.  i  i2.  Yol,  HI, 
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and  fometimes  diluted  and- rubbed  on  the  noftrils,  orfnuffed  up  the 
note,  for  attenuating  and  evacuating  mucous  humours. 

.  *  ^e  common  fweet  marjoram  is  an  annual  plant,  which  feldom 
ripens  it’s  feeds  in  England.  An  elfential  oil  is  obtained  from  the 
eaves  and  tops  of  fweet  marjoram ,  which,  when  carefully  drawn, 
is  of  a  pale  yellow  colour,  and  of  a  hot  penetrating  tafte.  This 
plant  has  been  chiefly  recommended  in  diforders  of  the  head  and 
nerves,  in  uterine  obftrudions  and  mucous  difeharges,  proceeding 
from  a  laxity  and  debility  of  the  folids,  and  a  iluggifh  ftate  of  the 
jrnces,  and  in  the  humoral  afthmas  and  catarrhs  of  old  people. 
1  he  powder  of  the  leaves,  their  diftilled  water,  and  the  ellential 
oil,  properly  diluted,  are  agreeable  errhines,  and  accounted  parti¬ 
cularly  ufeful  in  pituitous  obftrudions  of  the  noftrils,  and  diforders 
of  the  olfadory  organs. 

MARIBUS,  in  the  chemical  jargon,  the  fulphur  of  metals. 

MARK,  in  commerce  and  manufacture,  a  certain  character 
ftruck,  or  imprefted,  on  various  kinds  of  commodities,  either  to  fhew' 
the  place  where  they  were  made,  and  the  per, foils  who  made  them; 
or  to  witnefs  they  have  been  viewed  and  examined  by  the  officers  or 
magiftrates  charged  with  the  infpeCtion  of  that  manufacture;  or, 
laftly,  to  fhew  that  the  duties  impofed  thereon  have  been  regularly 
acquitted.  Thus  are  cloths,  leathers,  cutlery-ware,  paper,  plate, 
weights,  meafurcs,  &c.  to  be  marked. 

1  he  mark  on  goods  alfo  is  what  afeertains  the  property  or  good- 
nefs  thereof,  &c.  And  if  one  man  fhall  ufc  the  mark  of  another,  to 
the  intent  to  do  him  damage,  aCtion  upon  the  cafe  lieth,  A  penalty 
is  inflicted  in  this  cafe,  by  the  flat.  23  Eliz.  cap.  8. 

Mark  is  alfo  a  particular  fign  or  character,  known  only  to  the 
trader  who  pitches  on  it ;  whereby,  being  fixed  to  any  commodity, 
he  repolleds  the  price  it  coft  him.  Thefe  marks,  otherwife  called 
numeros,  are  taken  according  to  the  fancy  of  thofe  who  ufe  them; 
but,  ordinarily,  they  are  chofen  from  among  the  letters  of  the  alpha¬ 
bet,  each  having  a  relation  to  fome  particular  number  of  figures. 
They  are  of  fo  much  ufe  in  trade,  that  the  reader  wilt  not  take  it 
amifs,  if  we  infert  a  little  table  to  ferve  as  a  model  for  their  con- 
ftruCIion : 


AW 
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C 

2" 
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E  1  G  |  H  j  1  |  K  |  L  1  M 
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One  example  will  give  the  whole  ufe  of  this  table.  Suppofe,  v.  g. 
I  would  put  on  a  piece  of  fluff,  that  it  coft  3 ys.  6 d.  per  ell.  I  put 
an  M  for  2or.  an  L  for  ioj.  an  H  for  js.  and  a  G  for  6 d.  fo  that 
the  feveral  letters  written  after  each  other  (obferving  always  to  fe- 
parate  fhillings  from  pounds  and  from  pence,  by  points,}  will  make 
this  mark,  M.  L  H.  G.  equal  to  37*.  6 d. 

Note,  the  mark  may  be  diverfified  infinitely,  by  adding  other  fi¬ 
gures  to  the  letters,  in  lieu  of  thefe. 

Ordinarily  fome  word  of  a  proper  number  of  letters,  all  different 
ones,  is  chofen ;  that  no  relation  may  be  traced  among  the  letters : 
which  may  be  done  in  the  table  here  given. 

Mark,  in  the  manege.  A  horfe  marks ;  that  is,  he  fhews  his 
age  by  a  black  fpot,  called  the  bud  or  eye  of  a  bean,  which  appears 
when  he  is  five  and  a  half,  in  the  cavity  of  the  corner  teeth,  and  is 
gone  when  the  horfe  is  eight  years  old.  After  that  age  he  ceafes  to 
mark,  and  is  faid  to  have  razed.  See  Eye  of  a  bean. 

St.  Mark’s  gofpel,  a  canonical  book  of  the  New  Teftament,  be¬ 
ing  one  of  the  four  gofpels.  St.  Mark  wrote  his  gofpel  at  Rome, 
where  he  accompanied  St.  Peter,  in  the  year  of  Chrift,  64,  or  65. 

Many  of  the  moft  ancient  writers  affert,  that  St.  Mark  was  no 
more  than  an  amanuenfis  or  interpreter  to  St.  Peter,  who  didated 
this  gofpel  to  him  ;  others  affirm  that  he  wrote  it  after  St.  Peter’s 
death.  It  is  probable  that  it  was  not  compofed  long  before  Peter’s 
death,  and  that  it  was  not  publifhed,  or  did  not  become  generally 
known,  till  after  the  death  of  Peter  and  Paul.  This  gofpel  appears, 
from  the  accounts  given  of  it  by  the  ancients,  to  contain  the  fub- 
ftance  of  Peter’s  preaching:  and  the  gofpel  itfelf  affords  evidences  of 
it’s  being  writ  according  to  that  apoftle’s  difeourfes,  or  according  to 
information  and  diredions  given  by  him  to  this  evangelift.  Many 
circumftances  tending  to  Peter’s  honour,  are  not  mentioned  in  this 
crofpel :  however,  there  are  many  things  that  occur  in  this  gofpel, 
which  are  omitted  by  the  other  evangelifts;  and  this  fadt  proves, 
that  Mark  was  not  an  epitomiler  of  Matthew,  as  fome  have  fup- 
pofed,  nor  of  any  other  author.  The  learned  have  been  alfo  divided 
as  to  the  language  this  gofpel  was  writ  in,  fome  affirming  it  was 
compofed  in  Greek,  which  is  the  more  general  and  probable  opi¬ 
nion  ;  others,  in  Latin. 

St.  Mark,  knights  of,  an  order  of  knighthood  in  the  republic  of 
Venice.  This  order  is  never  conferred  but  on  thofe  who  have  done 
fignal  fervices  to  the  commonwealth. 

Mark,  or  Marc,  alfo  denotes  a  weight  ufed  in  feveral  Rates  of 
Europe,  and  for  feveral  commodities,  especially  gold  and  filver.  In 
France,  the  mark  is  divided  into  eight  ounces,  or  fixty-four  drams, 
or  192  deniers,  or  penny- weights,  or  160  eftcrlines,  or  300  maiiles, 
or  640  felins,  or  4608  grains.  In  Holland,  the  mark- weight  is  alfo 
called  troy-weight,  and  is  equal  to  that  of  France.  When  gold  and 
filver  are  fold  by  the  mark,  it  is  divided  into  twenty-four  carads. 

See  the  article  Caract.  . 

Mark,  is  alfo  ufed  among  us  for  a  money  of  account,  and  in 
fome  other  countries  for  a  coin.  The  Englifh  mark  is  two-thirds 
of  a  pound  flerling,  or  thirteen  fhillings  and  fourpence  ;  and  the 
Scotch  mark  is  of  equal  value  in  Scotch  money  of  account.  1  he 
mark- lubs,  or  Lubeck- W,  ufed  at  Hamburg,  isjflfo  a  money  of 
account,  equal  to  one-third  of  the  rix-donar,  o'  the  French  iivre-. 
each  mark  is  divided  into  fixteen  fols-lubs.  AfprLlubs  is  alfo  a  Da- 
nifh  coin,  equal  to  fixtdn  fols-lubs.  Mark  is  alfo  a  copper  and 

filver  coin  in  Sweden.  .  ,  ... 

MARKET,  a  public  place  in  a  city  or  town,  where  live  cattle* 

A  i  *  J5  provifions. 
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provifions,  or  other  goods,  are  expofed  to  falp.  Perfons  that,  dwel 
in  the  country,  may  not  fell  wares  by  retail  in  a  markel-t owii,  except 
in  open  fairs  •,  but  countrymen  may  fell  goods  m  grofs  there.  I  and 
1  Hand  M.  cap.  f.  All  cofltra&s  for  any  thing  vendible  in  markets, 
&c.  (hall  be  binding;  and  files  after. the  pfoperty,  if  made  accord¬ 
ing  to  the  following  rules.’  i.  The  fale  is  to  be  in  a  place  that  .s  open, 
fo  that  any  ot.e  who  paffeth  by  may  fee  it,  and  be  in  a  proper  place 
fctr  fjch  <>oods.  It  infra* be  an  aflual  fale,  for  a  valuable  conltde- 
ration  *7  The  buyer  is  nor  to  know,  that  the  feller  hath -a  wrong¬ 
ful  poffeflion  of  the  goods  fold.  4-  The  fale  muff  not  be  fraudu¬ 
lent,  betwixt  two,  to  bar  a  third  perfori  of  his*  right.  5.  There  is 
to  be  a  fale  and  a  contract,  by  perfons  able  to  contrad.  6.  I  he 
contrad  mud  be  originally  and  wholly  in  the  market  overt.  7. 
Toll  ought  to  be  paid,  where  required  by  ftatute.  8.  The  fale 
ought  not  to  be  in  the  night,  but  between  fun  and  fun  ;  though  if 
the  fale  be  made  in  the  night,  it  may  bind  the  parties.  Sale  of  goods 
ftolen  in  London,  to  brokers,  &c.  alters  not  the  property,  x  Jac.  I. 
030*  ^  1 

MARLE,  marga,  in  agriculture,  a  kind  of  dry,  foft,  follile  earth, 

ufed  for  manuring  land.  , 

The  word  is  derived  from  the  old  Celtic  marga ,  mentioned  by  Pli¬ 
ny,  and  afterwards  called  margtHa. 

.  Marie,  in  general,  is  much  of  the  nature  of  chalk  ;  and  the  potters 
fipd,  that  when  either  chalk  or  marie  happen  to  be  mixed  with  their 
clay,  they  will  burn  with  the  reft  of  the  fubdance*  and  the  veffels 
will  feem  very  found  ;  but  as  foon  as  any  water  is  put  in  them,  they 
will  run,  the  chalk  or  marie  having  been  burnt  into  a  fort  of  lime,  and 
flaking  like  common  lime  with  the  water. 

The  principal  forts  of  marie  are  the  white  and  red.  Too  much  of 
it  thrown  on  the  ground  is  found  to  burn  if  Marie  is  burnt  like  other 
ftone  for  making  of  lime. 

It  is  a  very  material  circumftance  in  the  marling  of  land,  to  find 
.  out  how  much  the  land  requires  of  this  manure ;  and  till  experience 
has  thoroughly  (hewn  this,'  it  is  better  to  err  in  laying  on  too  little, 
than  too  much  ;  becaufe  the  latter  is  a  fault  not  tp'be  remedied.  It 
is  to  be  obferved  alfo,  that  mark  never  makes  fo  great  an  improve¬ 
ment  on  land  the  firft  year,  as  it  does  afterwards. 

In  Staffordftiire  they  lay  two  hundred  loads  of  marie  upon  an  acre 
of  land  of  the  common  kind  ;  but  where  the  foil  is  black,  loofe,  and 
fandy,  or  hill  of  worms,  they  will  lay  on  three  or  four  hundred  loads 
to  an  acre;  it  being  a  rule  witli  them,  that  this  fort  of  foil  cannot  be 
marled  too  much.  If  the  mould  be  thin,  the  iefs  mark  does  ;  if  deep 
it  ixuift  have  the  more. 

It  is  belt  fowing  of  marled  lands  under  furrow;  becaufe  if  thefe 
lands  are  well  hufbanded,  they  will  be  very  mellow  and  hollow, 
which  will  occafion  the  earth’s  finking  from  the  root  of  the.oorn,  if 
it  (land  top  high.  If  marie  fattens  land,  or  makes  jEftiff  or  binding, 
if  mud  be  well  dunged,  and  laid  down  for  graft,  Tn  Staffbrdfhire, 
after  their  Und  is  marled,  their  way  is,  to  tak.e  the  crops  following. 
After  the  firft  crop  of  wheat  is  off,  they  "plow  in  the  wheat  ftubble  in 
December  ;  and  if  the  weather  proves  ffrofty,  to  mellow  it,  they  do 
not  plow  it  -again  till  April.  They  then  fow  it  with  barley,  allow¬ 
ing  three  bidhels  of  feed  to  an  acre.  The  common  produce  of  this 
is  thirty  bulhels.  After  this,  they  fow  peas,  for  which  they  plow 
once  in  the  February  following,  allowing  only  three  bulhels  of  feed 
to  an  acre,  as  in  the  barley.  Next  after  this,  if  they  intend  fix  crops, 
they  fow  wheat  again  upon  the  peas-crop  ;  the  filth  crop  is  barley 
again  ;  and  the  (ixth  year’s  is  red  oats,  home  fow  two  or  three  crops 
fnore,  when  the  ground  has  been  well  marled,  but  that  is  much  better 
let  alone. 

In  digging  for  the  marie  they  ufe  in  manuring  the  lands,  in  Ire¬ 
land,  they  meet  with  fulfil  horns  and  other  curious  fulfils.  The 
marie  always  lies  in  the  bottom  of  low  bogs.  It  is  never  met  with  in 
any  other  places,  and  is  found  by  boring  with  augres  made  for  that 
'purpofe.  It  ufually  lies  at  five,  fev'en,  or  nine  feet  deep.  The  obtain¬ 
ing  it  in  many  places  is  attended  with  very  conliderable  expence,  in 
draining  off  the  water.  The  manner  of  digging  it  is  this:  they  em- 

Irloy  fix  able  labourers  and  a  fupernumerary ;  and  thefe  cut  up  a 
tole  of  twelve  feet  fquare ;  which  is  fuppofed  a  pit  that  this  number 
of  men'ean  manage  in  a  day.  Two  men  dig,  two  throw  it  up,  and 
two  throw  it  by,  and  the  fupernumerary  fupplics  defedts  on  all  oc- 
cafions.  For  the  firft  three  feet  they  dig  through  a  fuzzy  earth,  fit 
for  making  a  turf  for  fuel.  Under  this  lies  a  drat  urn  of  gravel,  of 
about  half  a  foot.  Under  this  often,  for  three  feet  more,  there  is  a 
more  kindly  mofs,  which  would  make  better  fuel.  This  lower 
ftratum  of  turf  is- always  full  of  foflil  wood,  which  is  ufually  fo  foft, 
that  the  fpade  cuts  as  eafily  through  it,  as  through  the  earth  it  lies 
in.  Under  this,  for  about  three  inches,  is  found  a  feries  of  leaves, 
principally  of  the  oak ;  thefe  appear  very  fair  to  the  eye,  but  fall  to 
pieces  on  touching;  and  this  ftratum  is  fometimes  interrupted  with 
vaft  heaps  of  feed,  which  feem  to  be  of  the  broom  or  furze.  In  fome 
places  there  appear  berries  of  different  kinds ;  and  in  others,  feveral 
fpecies  of  fea  plants,  all  lying  in  the  fame  confufed  manner  as  the 
oak  leaves.  Under  this  vegetable  ftratum,  there  lies  one  of  blue 
clay,  half  a  foot  thick,  and  ufually  full  of  fea  (hells.  This  blue  clay' 
is  not  fo  tough  as  the  common  fort,  but  is  thrown  carefully  up,  and 
ufed  as  marie  in  forae  places.  Under  this  always  appears  the  right 
marie;  the  ftratum  of  this  i«  ufually  from  twy,  to  four  feet  thick,  and 
l’ometimes  much  more. 

Dice  Marls,  in  hufbandry,  a  name  given  by  the  people  of  Staf- 
fordlhire  to  a  reddi(h  marie,  that  breaks  into  fmall  fquare  pieces  like 
dice,  or  elfe  into  thin  flakes,  in  the  manner  of  lead  ore,  and  looks 
fmooth  on  the  fttrface. 

MARLY,  machine  of,  in  hydraulics,  is  a  very  complex  machine 
iqr  raffing  water,  at  Marly,  about  ten  miles  north-weft  of  Paris,  the 
pr mum  mobile  whereof  is  an  arm  of  the  river  Seine,  /which,  by  it’s 
ftrearn,  furnilhing  a  fall  oF  water,  of  three  feet,  turns  fourteen  large 


wheels,  which  work  the  handles,  and  thefe  with  pi  (tons  raife  the 
Water  into  the  pumps,  and  with  other  piftons  force  it  up  in  pipes 
againftthe  afeent  of  a  hill  to  a  refervoir  in  a  ftone  tower.  _ 

This  machine,  which  began  to  work  in  1682,  and  is  faid  to  have 
coft  above  four  millions  of  pounds  fterling,  was  made  by  one  Ranne- 
quin,  a  common  mechanic  of  Liege,  and  has  a  great  many  excellent 
contrivances  ;  bur  yet  does  not  raife  all  the  water  that  it  might  have 
done,  becaufe  the  maker  did  not  know  how  to  give  the  river  Seine 
all  the  advantages  of  which  it  was  capable. 

According  to  Dan.  Bernouilli’s  computation,  the  effedl  of  the  ma¬ 
chine  of  Marly  is  not  more  than  of  it's  abfolute  force  ;  that  is,  there 
is  a  lofs  of  of  that  force. 

MARLINE,  on  board  a  (hip,  is  a  fmall  line  made  of  hemp  un- 
twifted,  that  it  may  be  the  more  gentle  and  pliable ;  it’s  ufe  is,  to 
feize  the  ends  of  ropes  from  farcing  out.  They  ufe  it  alfo  to  feize 
the  (traps  at  the  arie  (as  they  call  it)  or  lower  end  of  the  block.  See 
House-//«c. 

MARLING,  in  fea-language,  denotes  the  art  of  winding  any 
fmall  line,  as  marling  fpun-yarn,  packthread,  See.  about  a  rope,  fo 
that  every  turn  is  fecured  by  a  fort  of  knot,  fo  as  to  remain  fixed  in 
cafe  all  the  reft  fhould  be  cut  through  by  fridlion,  See. 

Marling  is  commonly  ufed  .  to  falten  (lips  of  canvas,  -called  parfling 
or  parcelling,  upon  the  furfaee  of  a  rope,  to  present  it  from  be¬ 
ing  galled  by  another  rope  that  rubs  againft  it,  to  attach  the 'foot  of  a 
fail  to  it’s  bolt-rope,  Sec." 

Marling  a  fail,  is  when  being  fo  ript  out  of  the  bolt-rope,  that 
it  cannot  be  fewed  in  again,  the  fail  is  faftened  by  a  marline ,  put 
through  the  eye  let-holes,  made  ia  it  for  that  purpofe,  under  the  bolt- 
rt>pe.  /  .  _ 

Marling-j^/^,  is  an  iron  pin,  tapered  to  a  point,  and  fumilhed 
with  a  large  round  head.  It  is  principally  ufed  to  penetrate  the 
twifts  or  (trands  of  a  rope,  in  order  to  introduce  the  ends  of  fotne 
other  through  the  intervals,  in  the  art  of  knotting  or  fplicing.  It  is 
alfo  ufed  as  a  lever,  on  many  other  occafions,  about  the  rigging,  par¬ 
ticularly  in  fixing  the  feizingsupon  the  (hrouds,  'block-ftrops,  clues  of 
the  fails.  Sec. 

MARMALADE,  a  confeflion  made  of  the  juice  or  pulp  of  fome 
fruit,  as  plntnk,  apricots,  quinces,  boiled  with  fugar  into  a  confid¬ 
ence.  ' the  marmalade  of  quinces  is  the  moll  frequent :  it  is  fub- 
aft  ri  ngent,  anff  grateful  to  the  ftomach . 

MARMOT TE,  in  zoology,  the  larged  animal  of  the  mus,  or  rat 
kind,  with  along,  naked  tail,  and  tawney  body  ;  it  is  near  as  big  as 
a  hare,  a'nd  breeds  only  on  the  tops  of  mountains  in  Switzerland. 
It’s  feet  are  fomewhat  like  thofe  of  a  bear ;  the  end  of  it’s  tail  is  black; 
it’s  eyes  are  large  and  prominent,  and  it’s  ears  fhort,  hid  in  the  fur. 
See  Plate  72,  fg.  34,  This  animal  is  faid  to  herd  in  large  cpmmu^ 
nities,  and  to  be  governed  by  a  regular  policy. 

MARONITES,  in  church  hiltory,  a  fe£t  of  chriftians,  who  fol¬ 
low  the  Syrian  rite,  but  are  in  communion  with  the  church  of  Rome, 
and  have -their  patriarch,  archbilhops,  bifhops,  &c.  Molheim  ob- 
ferves,  that  the  fubje&ion  of  the  Maronites  to  the  fpiritual  jurisdic¬ 
tion  of  the  Roman  pontiff,  was  agreed  to  with  this  exprefs  condi¬ 
tion,  that  neither  the  popes  nor  their  emiifaries  (hould  pretend  to 
change  or  abolifh  any  thing  that  related  to  the  ancient  rites,  moral 
precepts,  or  religious  opinions  of  this  people:  fo  that,  in  reality, 
there  is  nothing  to  be  found  among  the  Maronites  that  favours  of 
popery,  if  we  except  their  attachment  to  the  Roman  pontiff,  who  is 
obliged  to  pay  very  clear  for  their  friendlhip.  For,  as  the  Maronites 
live  in  the  utmoft  diftrefs  of  poverty,  under  the  tyrannical  yoke  ofthe 
Mahometans,  the  bilhop  of  Rome  is  under  the  neceffity  of  furniftiing 
them  with  fuch  fiibfidies  as  may  appeafe  their  opprelfors,  procure  a 
liibfiftence  for  their  bifhop  and  clergy,  provide  all  things  requifite  for 
the  fupport  of  their  churches,  and  the  uninterrupted  exerciie  of  pub¬ 
lic  worfhip,  and  contribute  in  general  to  leffien  their  mifery.  It  is 
certain  that  there  are  Maronites  in  Syria,  who  dill  behold  the  church 
of  Rome  with  the  greateft  averfion  and  abhorrence :  nay,  what  is  ftil* 
more  remarkable,  great  numbers  of  that  nation  reliding  in  Italy, 
even  under  the  eye  of  the  pontiff,  oppofed  his  authority  during  the  laft 
century,  and  threw  the  court  of  Rome  into  great  perplexity.  One 
body  of  thefe  non-conforming  Maronites  retired  into  the  valliesof  Pied¬ 
mont,  where  they  joined  the  Waldenfes  ;  another,  above  fix  hundred 
is  number,  with  a  biftiop,  and  feveral  ecclefiaftics  at  their  head,  fled 
into  Corfica,  and  implored  the  protection  of  the  republic  of  Genoa, 
againft  the  violence  of  the  inquifirors. 

To  MAROON,  in  fca-language,  is  to  put  one  or  more  failors 
aftiore  upon  a  defolate  Uland,  under  preten'ce  of  their  having  com¬ 
mitted  fome  great  crime.  This  deteftable  expedient  has  been  re¬ 
peatedly  prat i fed  by  fome  inhuman  commanders  of  merchant-lhips, 
particularly  in  the  Weft  Indies. 

MARQUE,  letters  of ,  letters  of  reprifal,  whereby  the  fubje&s  of 
one  country  are  Iicenfed,  by  the  king  or  parliament,  to  m^ke  repri- 
fals  on  thofe  of  another  ;  by  reafon  application  has  been  thrice  made 
to  the  government  to  which  the  aggreffor  belongs,  without  any  effet. 
The  form  is  thus  directed  to  be  obferved  :  the  fufferer  mud  firft  ap¬ 
ply  to  the  lord  privy  feal,  and  he  dial!  make  out  letters  of  requeft  tinder 
the  privy  feal ;  and  if,  after  fuch  requeft  of  fatisfadlion  made,  the 
party  required  do  not,  within  convenient  time,  make  due  fatisfa&ion 
or  reftitntion  to  the  party  grieved,  the  lord  chancellor  (hall  make  him 
out  letters  of  marque,  under  the  great  feal ;  by  virtue  of  which,  he  may 
attack  and  feize  the  property  of  the  aggreffor  nation,  without  hazard 
of  being  condemned  as  a  robber  or  pirate. 

MARQUETRY.  inlaid  work  ;  a  curious  kind  of  work,  compofed 
of  pieces  of  hard  fine  wood  of  different  colours,  faftened,  in  thin 
dices,  on*  a  ground,  and  fometimes  enriched  with  other  matters,  as 
tortoifeffhell,  ivory,  tin,  and  brafs. 

There  is  another  kind  of  marquetry- made,  inftead  of  wood,  of 
glaffesof  various  colours;  and  a  third,  where  nothing  but  precious 
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Rones*  and  the  richeft  marbles,  are  ufed  :  but  thefe  are  more  pro¬ 
perly  called  mosaic  mark.  * 

The  art  of  inlaying  is  very  ancient,  and  is  fuppofed  to  have 
patted  from  the  Eait  to  the  Weft,  as  one  of  the  fpoils  brought  by- 
rhe  Romans  from  Afia.a  Indeed,  it  was  then  but  a  fimple  thing  ; 
nor  did  it  arrive  at  any  tolerable  perfeftion  till  the  fifteenth  century; 
among  the  Italians.  It  feetns  finally  to  have  arrived  at  it’s  height, 
in  the  feventcenth  century,  among  the  French. 

The  ground,  whereon  the  pieces  are  to  be  arranged  and  glued,  is 
ordinarily  of  oak  or  fir,  well  dried;  and,  to  prevent  warping,  it  is 
compofed  of  feveral  pieces  glued  together.  The  wood  to  be  ufed, 
being  reduced  into  leaves  of  the  thicknefs  of  a  line;  is  either  Rained 
with  fome  colour,  or  made  black  for  fhadow  ;  which  fome  effefct 
by  putting  it  in  fand  extremely  heated  over  the  fire ;  others  by 
Keeping  it  in  lime-water  and  fublimate  ;  and  others,  in  oil  of  ful- 
phur.  Thus  coloured,  the  contours  of  the  pieces  are  formed,  ac¬ 
cording  to  the  parts  of  the  defign  they  are  to  reprefent. 

Thelaffis  themoft  difficult  part  of  marquetry,  and  that  wherein 
moft  patience  and  attentionare  required.  The  two  chief  inltruments 
ufe-d  herein  are  the  (aw  and  the  vice;  the  one  to  hold  the  matters 
tt>  be  farmed  ;  the  other  to  take  off  from  the  extremes,  according 
tooccalion.  The  vice  is  of  wood,  having  one  of  it’s  chaps  fixed, 
the  other  moveable,  and  is  opened  and  fhut  by  the  foot,  by  means 
of  a  cord  fattened  to  a  treadle.  It’s  Itrudture  is  very  ingenious,  yet 
fimple  enough,  and  will  be  ealily  conceived  from  the  figure,  Plate  iy, 
fig.  y.  The  leaves  to  be  formed  (for  there  are  frequently  three  or 
fourof  the  fame  kind  formed  together)  are  put  within  the  chaps  of 
the  vice,  after  being  glued  on  the  outermolt  part  of  the  defign,  whofe 
profile  they  arc  to  toliow  :  then  the  workman  prefiing  the  treadle, 
and  thus  holding  fatt  the  piece,  with  his  law  runs  over  all  the  out¬ 
lines  of  the  detign.  By  thus  joining  and  forming  three  or  four 
pieces  together,  tney  not  only  gain  time,  but  tiie  matter  is  likewile 
the  better  enabled  to  fultain  the  effort  of  the  faw  ;  which,  how  de¬ 
licate  feever  it  may  be,  and  how  lightly  foever  the  workman  may 
Conduct  it,  without  fucli  a  precaution,  would  be  apt  to  raiie  fplint- 
ers,  to  the  ruin  of  the  beauty, of  the  work. 

.  When  the  work  is  to  cpntilt  of  one  lingle  kind  of  wood,  or  of 
tarioife-thdl,  on  a  copper  or  tin  ground,  or  vice  vaja,  they  only 
form  twQ  ieaves  on  one  another,  i.  e.  a  leaf  of  metal,  and  a  leaf  of 
woodorfhell:  this  they  call  fawing  in  counterparts ;  for,  by  fill¬ 
ing  the  vacuities  of  the  leaves  by  the  pieces  coming  out  of  the 
other,  the  metal  may  ferve  as  a  ground  to  the  wood,  and  the  wood 
to  the  metal.  . 

All  the  pieces,  thus  formed  with  the  faw,  are  marked,  to  know 
them  again;  and  the  (hadpw'beirig  given  in  the  manner  already  men¬ 
tioned,  they  veneer  or  fatten  each  in  its  place  on  the  common 
ground;  uling  for  that  purpose  the  bett  Fnglitti  glue.  The  whole 
is  then  put  in  a  profs  todry,  planed  over,  and  poiifhed  with  the  fkin 
of  the  fea-dog,  wax,  and  fhavegrafs,  as  in  fimple  veneering;  with 
this  difference,  however,  that  in  marquetry,  the  fine  branches,  and 
feveral  of  the  moft  delicate  parts  of  the  figures,  are  touched  up,  and 
finifhed  with  a  graver. 

Cabinet-makers,  joiners,  and  toymen,  among  us,  work  in  mar¬ 
quetry ;  enamellers  and  ftone  cutters  deal  inmofaic  work  ;  the  in- 
ltruments  ufed  in  the  former  are  moftly  the  fame  with  thofe  ufed 
by  the  cbonitts,  See  Ebony. 

MARQUIS,  or  Marquess,  Marchio,  a  title  given  to  a  per- 
fon  in  pollclfidn  of. a  conliderabie  demefne  eredled  into  a  marquifai; 
by  letters  patent ;  holding  a  middle  place  between  the  dignity  of  a 

duke,  and  that  of  an  earl  or  count. 

'  Marohifes  were  not  known  in  England  till  king  Richard  II.  in 
the  yea*-  1 137,  created  his  great  favourite,  Robert  Vere,  the  earl 
of  Oxford, marquis  of  Dublin  ;  iince  which  time  there  have  been 
many  creations  of  this  fort,  though  at  ptefent  there  are  but  one 
Englifh,  one  lrifh,  and  three  Scotch  marquijjes. 

The  manner  of  creating  a  marquis  differs  nothing  from  that  of  a 
duke  except  the  difference  of  the  titles,  and  the  marquis’s  being 
Conduced  by  a  marquis  and  an  carl,  while  a  duke  is  led  by  a  duke 
and  a  marquis :  he  is  alfo  yirt  with  a  fword,  has  a  gold  verge  put 
into  his  hand,  and  his  robe  or  mantle  is  the  lame  as  that  of  a  duke  ; 
with  only  this  difference,  that  a  duke’s  mantle  has  tour  guards  of 
ermine,  and  a  marquis' s  only  three  and  a  half.  I  he  title  given 
him  in  the  ttvle  of  the  heralds,  is,  molt  noble  and  potent  prince. 
His  cap  is  the  fame  as  a  duke’s  ;  and  the  difference  between  their 
coronets  confitts  in  the  duke’s  being  adorned  with  only  flowers  or 
leaves,  while  the  marquis  has  flowers  and  pyramids,  with  petals  on 
them,  intermixed,  tofhew  that  he  is  a  degree  between  a  duke  and 

an  c&rl«  . 

MARRIAGE,  a  civil  and  religious  contrail,  whereby  a  man  is 
joined  and  united  to  a  woman,  and  they  engage  to  live  together, 

for  the  end  of  procreation,  &c.  . 

The  firit  inhabitants  of  Greece  lived  together  without 
Cecrops',  king  of  Athens,  is  faid  to  have  been  the  hrft  author  of  this 
honourable  inftitution  among  that  people.  After  the  common¬ 
wealths  of  Greece  were  fettled,  marriage  V/ as  very  much  encourag¬ 
ed  by  their  iaws,  and  the  abltaining.from  it  was  dilcountenanced, 
and  in  many  places  punifhed.  I  he  Lacedemonians  were  ver)  re¬ 
markable  for  their  feverity  towards  thofe  who  deferre  marriage  e- 
vond  a  limited  time,  as  well  as  to  thofe  who  wholly  abftamed  from  it. 
The  Athenians  had  an  exprefslaw,  that  all  comman  ers,  ora  ors, 
and  perfonsentrufted  with  any  public  affair,  fhoyld  emarrie  mer>. 
Polygamy  was  not  commonly  tolerated  in  Greece.  to  ime  o 
marriage  was  not  the  fame  in  all  places  ;  the  Spartans  w  ere  not  per 
mitted  to  marry  till  they  arrived  at  their  lull  itrength  ,  lc  on 
afligned  for  this  cullom  by  Lvcurgus  was,  that  the  Spartan  c  i  ren 
might  be  ft rong and  vigorous;  and  the  Athenian  laws  are  ai  o 
have  once  ordered,  that  men  (hould  not  marry  till  thirty-  ve  jears 
of  age.  The  feafon  of  the  year  which  they  preferred  for  this  pur- 
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gImTJion  WTChr’rnd  C3r  uCUl3uly. the  month  January,  called 

riape  within  crrL  (ffecks  th°uSht  lt  fcandalous  to  contrad  mar- 

bafbar6us  na?hshciniidegr^-S  ofncon,anguinity  ;  whilft  moft  of  the 
oaroarous  nati°ns  allowed  inceftuous  mixtures. 

wi  h  1°,,  G-recian  ftafes  ^ired  their  citizens  fhould  match 
without  t h (• U-  ufUzen**  and  r)le  children  were  not  allowed  to  marry 
mifinrr  fidpTf  °n  Cn>  °,t tke  Parents-  The  ufqal  ceremony  in  pro- 
which  ic-i  ■ '  ^  U  3S  kl?ng  other,  or  giving  their  right  hands, 

T,  _  ‘  s  a  gei)cral  form  of  ratifying  all  agreements. 
tl  C  C^r‘!moriles  °fthe  Spartan  marriages  being  different  from  all 
t0  be  n?entioned  at  Ungth,  as  related  by  Plutarch, 
fnrf  ,  ?'  "*  SPartans  had  a  mind  to  marry,  their  courtttiip  was  a 
(ort  of  rape  upon  the  perfons  they  had  a  fancy  for;  and  thofe  they 
.  cn"er  and  half-children,  but  in  the  flower  of  their  age, 
u  ripe  or  a  hufband.  Matters  being  agreed  between  them, 
fhe  woman  that  contrived  afid  managed  the  plot, 

fhaved  off  the  bride  s  hair  clofe  to  her  fkin,  dreffed  her  up  in  man  s 
cloathes,  and  left  her  upon  a  mattrefs:  this  done,  the  bridegroom 
entered  in  his  common  deaths,  fober  and  compofed,  as  having 
lupped  at  his  ordinary  in  die  common  hall,  and  (foie  as  privately 
as  he  could  into  the  room  where  the  bride  lay,  untied  her  virgin 
girdle  (whence  Xam  fcnw,  is  to  deflower),  and  took  her  into  his 
embraces.  Having  ftayed  a  fhort  time  with  her,  he  returned  to  his 
comrades,  with  whom  he  continued  to  fpend  his  life,  remaining 
with  them  as  well  by  night  as  by  day,  unlefs  when  he  ftole  a  fhort  v£ 

.  to  llls  unde;  and  that  could  not  be  done  without  a  great  deal  of 
circumfpedjion,  and  fear  of  being  difeovered.  Nor  was  fhe  wanting 
(as  may  be  fuppofed)  on  her  part,  to  ufe  her  wit  in  watching  the  moft 
favourable  opportunities  fortheir  meeting,  and  makingappointments 
when  company  was  out  of  the  way.  in  this  manner  they  lived“along 
time,  infomuch  that  they  frequently  had  children  by  their  wives be- 
fore  they  faw  their  faces  by  day-light.  The  interview  beincr  thus 
difficult  and  rare,  ferved  not  only  for  a  continual  exereife  of  their 
temperance,  and  farthered  very  much  the  ends  and  intentions  of 
marriage,  but  was  a  means  to  keep  their  paftion  itill  alive,  which 
flags  and  decays,  and  dies  at  laft  by  too  eafy  accefs,  and  long  con¬ 
tinuance  with  the  beloved  object.” 

u  be  ^omf  l1s>  as  weB  as  the  Greeks,  difallowed  of  polygamy. 
A  Roman  might  not  marry  any- woman  who  was  not  a  Roman.  It 
was  thought  difhonourable  for  a  woman  to  marry  twice.  Among 
the  Romans,  the  kalends,  nones,  and  ides  of  every  month,  were 
deemed  unlucky  for  the  celebration  of  marriage  ,  as  was  alfo  the 
feaft  of  the  parentalia,  and  the  whole  month  of  May.  The 
moft  happy  feafon,  in  every  refpedf,  was  that  which  followed  the 
ides  of  J  une. 

Marriage,  by  the  Mofaic  law',  was  fubjedf  to  feveral  reftriflions: 
thus  by  Levit.  chap,  xviii.  ver.  16,  a  man  was  forbidden  to  marry 
his  brother’s  widow,  unlefs  he  died  without  iflue  ;  in  which  cafe, 
it  became  enjoined  as  a  duty.  So  he  was  forbidden  to  marry  his 
wife’s  After,  while  fhe  was  living,  ver.  18,  which  was  not  forbidden 
before  the  law,  a's  appears  from  the  inftance  of  Jacob. 

Affinity,  according  to  the  modern  canonifts,  renders  marriage  un¬ 
lawful  to  the  fourth  generation,  inclufive  ;  but  this  is  to  be  under- 
ftood  ofdiredf  affinity;  and  not  that  which  isfecondary  or  collateral. 

In  Germany,  they  have  a  kind  o S  marriage  called  morganatic , 
wherein  a  man  of  quality)  contracting  wdth  a  woman  of  inferior 
rank,  he  gives  her  the  left  hand  in  lieu  of  the  right ;  andftipulates 
in  the  contract,  that  the  wfife  fhall  continue  in  her  former  rank  or 
condition,  and  that  the  children  born  of  them  fhall  be  of  the  fame  ; 
fo  that  they  become  baftards  as  to  matters  of  inheritance,  though 
they  are  legitimate  in  effect.  They  cannot  bear  the  name  or  arms 
of  the  family.  None  but  princes,  and  great  lords  of  Germany,  are 
allowed  this  kind  of  marriage. 

The  Turks  have  three  kinds  of  marriages,  and  three  forts  of 
wives  ;  legitimate,  wives  in  hebin,  andjlaves.  They  marry  the  firft, 
hire  the  fecond,  and  buy  the  third. 

The  people  in  Java  marry  and  havechildren  at  nineorten  years 
old;  and  the  womep  leave  child-bearing  before  they  are  thirty ; 
andatTonquin  there  are  women  common  to  any  that  will  hire 
them,  at  eight  or  nine  years  of  age. 

Among  all  the  favage  nations,  whether  in  Afia,  Africa,  or  Ame¬ 
rica,  the  wife  is  commonly  bought  by  the  hufband  from  her  father, 
or  thofe  other  relations  who  have  any  authority  over  her;  and  the 
conclufion  of  a  bargain  for  this  purpofe,  together  with  the  payment 
of  the  price,  has,  therefore,  become  the  ufual  form  or  folemnity 
in  the  celebration  of  their  marriages.  The  Hebrews  alfo  purchaf- 
ed  their  wives,  by  paying  down  a  competent  dowry  for  them  ; 
and  Ariftotle  makes  it  one  argument  to  prove,  that  the  ancient 
Grecians  were  an  uncivilized  people,  bccaufe  they  ufed  to  buy  their 
wives  ;  and  in  proportion  as  they  laid  afide  their  barbarous  man¬ 
ners,  they  left  off  this  practice. 

The  Englifh  lawconfidcrs  marriage  in  no  other  light  than  as  a 
civil  contradf  ;  the  holinefsof  the  matrimonial  ftate  being  left  in- 
tirely  to  the  ecclefiattical  law,  to  which  it  pertains  to  punifh  or 
annul  inceftuous  or  other  unfcriptural  marriages.  The  law  allows 
marriages  to  be  good  and  valid,  where  the  parties  at  fhe  time  of  mak¬ 
ing  it  were  willing  and  able  to  contract,  and  actually  did  contract, 
in  the  proper  forms  and  folemnities  required  by  law.  The  difabi- 
litics  for  contradling  are  of  two  forts  :  firft,  fuch  as  are  canonical 
and,  therefore,  fuffic;ent  by  the  ecclefiattical  laws  tofet  afide  themar- 
riage  in  the  fpiritua!  court ,  fuch  as  pre-contraeft,  consanguinity, 
or  relation  by  blood  ;  and  affinity,  or  relation  by  marriage,  and 
fome  particular  corporeal  infirmities.  But  thefe  diiabilities  in  our 
law  do  not  make  the  marriage  ipf of a£lo  void,  but  voidable  only  by 
fentence  of  reparation  ;  and  marriages  are  efteemed  valid  to  all  civil 
purpofes,  unlefs  fuch  a  reparation  is  actually  made  during  the  life 
of  the  parties.  Thus,  when  a  man  had  married  his  firft  wife’s 
fitter,  and  after  her  death  the  bifhop’s  court  was  proceeding  to  an¬ 
nul 
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nul  the  marriage,  and  baftardize  the  iffue,  the  court  of  king  s  berich 
granted  a  prohibition  quoad  hoc  ;  but  permitted  them  to  procee  to 

punifh  the  hulband  for  incefk  .  . 

We  {hall  here  obferve,  that  on  a  promife  of  marriage,  \ t  it  De 
mutual  on  both  (ides,  damages  may  be  recovered,  in  cafe  either 
party  refufes  to  marry  ;  and  though  no  time  for  the  marriage  is 
agreed  on,  if  the  plaintiff  avers,  that  he  offered  to  marry  the  de¬ 
fendant,  who  retufed  it,  an  action  is  maintainable  for  the  damages  ; 
but  no  adtion  {hall  be  brought  upon  any  agreement,  except  it  is  in 
writing,  and  fa'gncd  by  the  party  to  be  charged.  1  he  canonical 
hours  tor  celebrating  marriage  arc  from  eight  to  twelve  in  the  fore* 

noon.  , 

The  other  fort  of  difabilities  are  thofe  which  are  created,  or  at 

lea  ft  inforced,  by  the  municipal  laws.  Thefe  civil  difabilities  make 
the  contract  void  ab  initio,  by  rendering  the  parties  incapable  of 
forming  any  contrail  at  all.  The  fir  ft  legal  difability  is  a  prior 
'  marriage,  or  having  another  hufband  or  wife  living  ,  in  which  cafe, 
betides* the  penalties  confequent  upon  it  as  a  felony,  thefecond  and 
every  other  after-marriage  is  to  all  intents  and  purpofes  void.  See 
the  articles  Bigamy,  and  Polygamy. 

The  next  legal  difability  is  want  of  age  :  therefore,  if  a  boy  under 
fourrecn,  or  a  girl  under  twelve  years  of  age,  marries,  when  either 
of  them  comes  to  the  age  of  confent,  they  may  difagree,  and  declare 
the  marriage  void,  without  any  divorce  or  fentence  in  the  fpiritual 
court. 

Noparfon,  vicar,  &c.  fhall  be  obliged  to  publifh  banns  of  ma¬ 
trimony,  unlefs  the  perfons  to  be  married  fhall,  feven  days  before 
the  time  required  forthefirft  publication,  deliver  to  him  a  notice 
in  writing  of  their  true  names,  and  of  the  houfe  or  houfes  of  their 
refpedtive  abode,  within  fuch  pariih,  &c.  and  of  the  time  they  have 
dwelt  in  fuch  houfe  or  houfes.  And  the  faid  banns  fhall  be  pub- 
liihed  upon  three  Sundays  preceding  the  folemnization  of  marriage , 
during  the  time  of  public  fervice  :  in  cafe  the  parents  or  guardians, 
or  either  of  the  parties  who  fhall  be  under  the  age  of  twenty-one 
years,  fhall  openly  and  publicly  declare,  or  caufe  to  be  declared 
In  the  church  or  chapel,  where  the  banns  fhall  be  fo  publifhed,  at 
the  time  of  fuch  publication,  their  dilTent  to  fuch  marriage,  fuch 
publication  of  banns  fhall  be  void.  And  when  the  parties  dwell  in 
divers  parifhes,  the  curate  of  the  one  parifh  fhall  not  folemnize  ma¬ 
trimony  betwixt  them,  without  a  certificate  of  the  banns  being 
thrice  afked  from  the  curate  of  the  other  parifh. 

Major  Graunt,  both  from  the  London  and  country  bills,  com¬ 
putes,  that  there  are  in  England  fourteen  males  to  thirteen  females  ; 
whence  he  juftly  infers,  that  the  Chriftian  religion,  prohibiting  po¬ 
lygamy,  is  more  agreeable  to  the  law  of  nature  than  Mahometan- 
iim,  and  others  that  allow  it. 

This  proportion  of  ma^esto  females  Mr.  Derham  thinks  pretty 
juft,  being  agreeable  to  what  he  had  obferved  himfelf.  In  the  hun¬ 
dred  years,  for  inftance,  of  his  own  parifh-regilter  of  Upminfter, 
though  the  burials  of  males  and  females  were  nearly  equal,  being 
lix  hundred  and  thirty- three  males,  and  fix  hundred  and  twenty- 
three  females,  in  all  that  time  ;  yet  there  were  baptized  feven  hun¬ 
dred  and  nine  males,  and  but  fix  hundred  and  feventy-five  females, 
which  is  13  females  to  13.7  males. 

From  a  regitter  kept  at  Northampton  for  twenty-eight  years, 
from  1741  to  1770,  it  appears,  that  the  proportion  of  males  to 
females  that  were  born  in  that  period  is  2361  to  2288,  or  nearly 
1  3.4  to  13.  However,  though  more  males  are  born  than  females, 
I)r.  Price  has  fufficiently  fhewn,  that  there  is  a  confiderable  differ¬ 
ence  between  the  probabilities  of  life  among  males  and  females^  in 
favour  of  the  latter  ;  fo  that  the  males  are  more  fhort-lived  than 
females  ;  and  as  the  greater  mortality  of  males  takes  place  among 
children,  as  well  as  among  males  at  all  ages,  the  fad  cannot  be  ac¬ 
counted  for  but  merely  by  their  being  more  fubjedt  to  untimely 
deaths  by  various  accidents,  and  by  their  being  addidtedto  the  ex- 
ceffes  and  irregularities  which  fhorten  life. 

From  a  table  formed  by  Dr.  Price,  from  a  regifter  kept  for 
twenty  years  atGainfborough,  it  appears,  that  of  thofe  who  live  to 
eighty,  the  major  part,  in  the  proportion  of  49  to  32,  are  females. 
Mr.  Deparcieux  at  Paris,  and  Mr.  Wargentin  in  Sweden,  have 
farther  obferved,  that  not  only  women  live  longer  than  men,  but 
that  married  women  live  longer  than  fingle  women. 

Perhaps,  fays  Dr.  Price,  it  might  have  been  obferved  with  more 
real'on,  that  this  provifion  had  in  view  that  particular  weaknefs  or 
delicacy  in  the  conftitution  of  males,  which  makes  them  more  fub¬ 
jedt  to  mortality:  and  which  confequently  renders  it  neceflary that 
more  of  them  fhould  be  produced,  in  order  to  preferve  in  the  world 
a  due  proportion  between  the  two  fexes.  Confult  the  articles  Ex¬ 
pectation  of  life,  and  Mortality. 

That  this  is  a  work  of  Providence,  and  not  of  chance,  is  well 
made  out  by  the  very  laws  of  chance,  by  Dr.  Arbuthnot ;  who  fup- 
pofes  Thomas  to  lay  againlt  John,  that,  for  eighty-two  years  run¬ 
ning,  more  males  fhall  be  born  than  females  ;  and,  giving" all  allow- 
v  ances  in  the  computation  to  1  homas’s  fide,  he  makes  the  odds 
againlt  Thomas,  that  it  is  doesTiotfo  happen,  to  be  near  fivemillions 
ot  millions  of  millions  of  millions  to  one ;  but  for  ages  of  ages,  ac¬ 
cording  to  the  world’s  age,  to  be  near  an  infinite  number  to  one. 

According  to  Mr. Kerfleboom’sobfervations,  there  are  about  325 
children  born  from  100  marriages. 

Marriage,  maruagimn,  in  law,  fignifies  not  only  the  lawful 
joining  ot  man  and  wife,  but  alfo  the  right  of  bellowing  a  ward,  or 
a  widow,  in  marriage  ;  as  well  as  the  land  given  in  marriage. 

Marriage,  jatiitatisn  of,  in  law,  is  one  of  the  firft  and  prin¬ 
cipal  matrimonial  caul'es,  when  one  of  the  parties  boafts  or  gives 
out,  that  he  or  fire  is  married  to  the  other,  whereby  a  common  re¬ 
putation  of  their  matrimony  may  enfue.  Qn  this  ground  the  party 
injured  may  libel  the  other  in  the  fpiritual  court  ;  and  unlefs  the 
cktcndauc  undertakes  and  makes  out  a  proof  o.t  the  actual  marriage, 
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he  or  flie  is  enjoined  perpetual  filence  on  that  head  ;  which  is  the 
only  remedy  the  eccleliaftical  courts  can  give  for  this  injury. 

MaRR  iage  fettlement,  is  a  legal  adt,  previous  to  marriage,  wherebv 
a  jointure  is  fecured  to  the  wife  after  the  death  of  the  hufband" 
Thefe  fettlements  feem  to  have  been  in  ufe  among  the  ancient  Ger¬ 
mans,  and  their  kindred  nation  the  Gauls. 

MARROW,  medulla,  in  anatomy,  a  foft  oleaginous  fubftance 
contained  in  the  cavity  of  the  bores. 

The  marrsw  of  the  bones,  which  anatomifls  of  many  ages  took 
to  be  a  mere  fhapelefs  and  irregular  mafs  of  matter,  is  found  in 
reality  tocbnfifl  of  a  number  of  fine  fubtile  fat  oleaginous  fubftances 
and  of  a  number  of  minute  veficlesof  a  membranaceous  ftrudlure* 
in  which  it  is  fecreted  from  the  arterial  blood  in  the  fame  manner 
as  the  fat  of  the  reft  of  the  body.  It  is  contained  in  a  greater  or 
lefs  quantity  in  the  cavities  of  mod  of  the  cylindrical  bones :  in  the 
cavernous  bones  there  is  not  properly  any  marrow,  but  a  kind  ot 
red,  fatty,  medullary  juice.  The  medullary  veffels,  found  running 
here  and  there  through  their  appropriated  canals,  penetrate  into  the 
inner  cavity  of  the  bones,  and  fecrete  the  medullary  part  from  the 
blood  there ;  the  blood  being  afterwards  returned  again  by  the  veins. 
The  nerves  are  difiributed  to  the  fame  places  for  the  fake  of  fenfe 
and  motion.  It  has  been  a  common  opinion,  that  the  marrow  in¬ 
creased  and  decreafed  in  quantity  according  to  the  increafe  and  de¬ 
crease  of  the  moon  ;  but  this  is  by  modern  anatomifls  thought  idle 
and  erroneous  :  it  does,  indeed,  increafe  and  decreafe  in  it’s  feveral 
cavities,  according  to  the  exercife  or  reft  of  the  animal,  or  to  it’s 
eating  more  or  lefs,  or  better  or  worfefood.  The  fubtile  oleaginous 
fubftance  penetrates  in  between  thefibresof  thebones,and  preferves 
them  from  drynefs  and  from  that  brittlenefs  which  would  be  the 
confequence  of  it ;  but  it  does  not  nourifh  them  as  was  originally 
believed.  See  Bone. 

MARS,  in  aftronomy,  one  of  the  fuperior  planets,  moving  round 
the  fun  in  an  orbit  between  thofe  of  the  earth  and  Jupiter.  It’s  cha¬ 
racter  is  (J1 .  It  has  two  ligns  of  the  zodiac  given  unto  ir,  which 
are  called  it’s  own  houfes  ;  viz.  Aries,  t,  and  Scorpio,  ni-  See 
a  further  illuftration  under  Planet,  in  Syftem  of  Astronomy. 

In  the  achronical  rifing  of  this  planet,  that  is,  when  it  is  in  oppo- 
fition  to  the  fun,  it  is  found  twice  as  near  the  earth  as  the  fun, 
which  is  a  phenomenon  that  has  greatly  diicredited  the  Ptole¬ 
maic  hypothefis.  This  planet,  as  well  as  the  reft,  borrows  it’s 
light  from  the  fun,  and  has  it’s  increafe  and  decreafe  of  light  like 
the  moon  ;  and  it  may  be  feen  almoft  diffedted  when  in  it’s  quad¬ 
ratures  with  the  fun,  or  it’s  perigasum  ;  but  is  never  corniculated  or 
falcated,  as  the  inferior  planets. 

Dr.  Hook,  in  1665,  obferved  feveral  fpots  in  this  planet,  which 
having  a  motion,  he  concluded  the  planet  to  have  a  turbinated  mo¬ 
tion  round  it’s  center.  In  1666,  M.  Caffini  obferved  feveral  fpots 
in  the  two  hemifpheres  of  Mars,  which,  by  continuing  his  different 
obfervations  very  diligently,  he  found  to  move  by  little  and  little 
from  eaft  to  weft,  and  to  return  in  the  fpaceof  24  hours  40'  to  their 
former  fituation.  Whence  both  the  motion  and  period  or  natural 
day  of  that  planet  were  determined.  See  the  article  Macula. 

Befides  the  ruddy  colour  of  Mars ,  we  have  another  argument  of 
his  being  encoinpaffed  with  an  atmofphere,  and  it  is  this,  that  when 
any  of  the  fixed  ftars  are  feen  near  his  body,  they  appear  extremely 
obfeureand  almoft  extindl  ;  and  if  this  be  the  cafe,  a  fpedtatorin 
Mars  would  fcarce  ever  fee  Mercury,  unlefs  perhaps  in  the  fun  at 
the  time  of  conjunction,  when  Mercury  paffes  over  hisdifk,  as  he 
fometimes  appears  to  us,  in  form  of  a  fpot. 

An  eye  in  Mars  will  fee  Venus  at  about  the  fame  diftance  from 
the  fun  as  Mercury  appears  to  us,  and  the  earth  about  the  fame 
diftance  from  the  fun  that  Venus  appears  to  us  ;  and  when  the  earth 
is  found  in  conjunction  with  and  very  near  the  fun,  the  eye  in 
Mars  will  fee  the  earth,  horned  or  falcated,  and  it’s  attendant,  the 
moon,  of  the  fame  figure,  and  at  it’s  utmoft  diftance  from  the  earth 
not  above  15  minutes  of  a  degree  :  and  as  this  planet’s  diftance  from 
the  fun  is  to  the  diftance  of  the  earth  and  fun  as  ia  to  1,  there¬ 
fore  a  fpeCtator  in  Mars  would  fee  the  fun’s  diameter  lefs  by  one 
third  than  it  appears  to  us,  and  confequently  the  degree  of  light  and 
heat  which  Mars  rcceivesfrom  the  fun,  is  lefs  bV  one  third  than  that 
received  by  the  earth  ;  this  proportion,  will,  however  admit  a  fen- 
lible  variation,  on  account  of  the  great  exdentricity  of  this  planet. 

Though  the  period  or  year  of  this  planet,  as  has  been  already  ob¬ 
ferved,  is  nearly  twice  as  long  as  our’s,and  his  natural  day,  or  the 
time  in  which  the  fun  appears  above  the  horizon  (fetting  afide  the 
confideration  of  twilight)  is  almoft  every  where  equal  to  his  night: 
yet  it  appears,  that  in  one  and  the  fame  place,  on  his  furface,  tnere 
will  be  but  very  little  variety  of  feafons,  or  fcarce  any  difference  of 
fummer  and  winter  :  and  the  reafon  is,  that  the  axis  of  his  diurnal 
rotation  is  nearly  at  right  angles  with  the  plane  of  his  orbit.  It 
will  be  found,  notwithstanding,  that  places  lituated  in  different  la¬ 
titudes,  that  is,  at  different  diltances  from  his  equator,  will  have 
very  different  degrees  of  heat,  on  account  of  the  different  inclina¬ 
tion  of  the  fun’s  rays  to  the  horizon,  as  it  is  with  us  when  the  fun  is 
in  the  equinoxes.  Refer  back  to  Syftem  of  Astronomy,  p.  264. 

Mars,  in  mythology,  the  god  ot  war,  the  foil  of  Jupiter  and 
Juno,  or,  according  to  Ovid,  of  Juno  alone;  ihe  being  difpleafed 
that  J  upiter  fhould  have  a  daughter,  Minerva,  without  female  aid: 
being  therefore  a  fon  of  difeontent,  he  was  made  the  god  of  war 
and  ltrife  :  he  had  a  filter  called  Bellona,  the  goddels  of  war. 

Mars  had  for  his  priefts  the  jalii  and  famines,  who  from  him 
were  called  Martiales ,  1  hey  lacrificed  alies  to  him,  on  account  of 

the  harfh  diffonance  of  their  voice.  The  vulture  was  a  bird  facred 
to  him,  from  their  always  flying  to  thofe  places  where  armies  are 
going  to  engage,  and  bloodfhed  is  to  beexpedted.  The  ufual  at¬ 
tributes  of  Mars  are  the  helmet  and  ipcar. 

Mars,  among  chemilts,  fignifies  iron  ;  becaufe  imagined  to  be 
under  the  influence  of  that  planet. 

MARSHAL, 
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MARSHAL,  or  Mareschal,  marefcallus ,  primarily  denotes 
an  officer,  who  has  the  care  or  command  of  horfes. 

iiTw/V/j/ -Marshal,  or  Marshal  of  the  kingshoufe,  is  an  officer, 
whofe  bufinefs,  according  to  Fleta,  is  to  execute  the  commands  and 
decrees  of  the  lord  ffeward,  and  to  have  the  cuftody  of  prifoners 
committed  by  the  court  of  verge.  Under  him  are  fix  mar/haFs  men, 
who  are  properly  the  king’s  bailiff's,  and  arreff  in  the  verge  of  the 
court,  when  a  warrant  is  backed  by  the  board  of  green-cloth. 
The  court  where  caufes  of  this  kind,  between  man  and  man, 
are  tried,  is  called  th e  Murfhalfca,  and  is  under  rhe  knight-marfhal. 

Marshal  of  the  king’s  bench,  has  cuftody  of  the  prifon  called 
the  king’s  bench  in  Southwark. 

This  officer  gives  attendance  upon  the  court,  and  takes  into  his 
cuflody  all  prifoners  committed  by  the  court. 

MARSHALLING  a  coat ,  in  heraldry,  lignifics  the  due  and  pro¬ 
perjoining  of  feveral  coats  of  arms  belonging  to  diftindi  families, 
in  one  and  the  fame  fhield,  or  efcutcheon  ;  together  with  their  or¬ 
naments,  parts,  and  appurtenances.  Refer  to  the  Syffem,  p.  1131. 

MARSHY,  or  Marsh  lands,  a  fort  of  paflurc-land,  or  gra7,ing- 
ground,  liable  to  be  overflowed  by  the  fea,  or  large  rivers.  When 
rmrr/ft-lands  lie  flat,  it  is  neceflary  for  the  owner  to  keep  all  the 
water  he  can  from  them.  The  fea  water,  in  particular,  is  to  be 
kept  from  them  as  much  as  pofiible  ;  and  this  is  ufually  done  at 
a  very  great  expence,  by  high  banks  and  walls. 

Two  things  greatly  wanting  in  thefe  lands  in  general,  are 
good  fhelter  for  the  cattle,  and  frefh  water.  The  careful  farmer 
mav,  however,  in  a  great  meafure,  obviate  thefe  by  digging,  in 
proper  places,  large  ponds  to  receive  the  rain  water,  and  by 
planting  trees  and  hedges  in  certain  places  towards  the  fea,  where 
they  may  not  only  afford  fhelter  to  the  cattle,  but  keep  off  the  fea 
breezes,  which  often  will  cut  off  the  tops  of  all  the  grafs  in  thefe 
places,  and  make  it  look  as  if  it  had  been  mowed. 

Thefe  lands  fatten  cattle  the  fooneft  of  any,  and  they  preferve 
fheep  from  the  rot.  It  would  be  a  great  advantage  to  them,  if  there 
were  raifed,  in  the  middle  of  every  larg tmarfh,  banks  of  earth  in  a 
crofs,  or  in  form  of  two  fcmicircles,  and  thefe  planted  with  trees  ; 
thefe  w’ould  ferve  as  a  fhelter  for  cattle,  let  the  wind  blow  from  what 
quarter  it  might,  and  would  foon  repay  the  expence  of  making. 

As  to  the  diet  neceiTary  in  moift  places,  it  may  be  obferved  in  ge¬ 
neral,  that  thofe  who  can  afford  to  live  above  the  common  rate, 
keep  freeft  from  the  difeafesot  the  tnarjhes.  For  fuch  climates  re¬ 
quire  dry  houfes,  the  apartments  raifed  from  the  ground,  proper 
exercife  without  labour  in  the  fun,  or  in  the  evening  damps,  a  juft 
quantity  of  vinous  liquors,  and  victuals  of  good  nouriftimcnt. 
Without  fuch  helps,  not  only  ftrangers,  but  the  natives  themfelvcs, 
are  extremely  fickly,  after  hot  and  clofe  fummers. 

MART,  a  great  fair,  or  market,  for  felling  of  goods,  holden 
every  year.  It  is  a  contraction  of  market. 

MARTI  AL  law ,  is  the  law  of  war,  depending  upon  the  arbitrary, 
but  juft  power  and  pleafure  of  the  king,  or  his  lieutenants.  The 
king,  though  in  times  of  peace  he  makes  no  laws,  but  by  the  con- 
fent  of  his  parliament ;  yet,  in  war,  ufes  abfolute  power  over  the 
foldiery:  though  even  this  power  hath  been  vefted,  of  late  years, 
in  the  king,  or  his  general  of  the  army,  by  add  of  parliament,  and 
under  particular  reftriftions  too. 

MARTIN,  in  ornithology,  a  bird  of  the  fwallow  kind,  of  a 
black  colour,  and  with  the  throat  white. 

Martin,  or  martlet,  a  creature  of  the  weafel  kind,  being  the 
muftcla  martes  of  Linnaeus,  with  cloven  feet,  body  of  a  deep-yellow 
colour  approaching  to  black,  and  whitifti  throat.  There  are  two 
fpecies,  the  beech-w/arfm,  and  the  fir -martin.  .  Their  {kins  make  a 
valuable  fur  ;  but  that  of  the  fir -martin,  or  yellow  kind,  is  much 
the  molt  valuable.  The  beech -martin,  with  us  inhabits  woods, 
makes  it’s  lodge  in  the  hollows  of  trees,  and  brings  from  four  to 
fix  young  at  a  time.  It  makes  great  havock  among  poultry,  game, 
&c.  and  eat  rats,  mice,  and  moles. 

The  martin  is  of  the  fize  of  a  cat,  but  longer  bodied  ;  it’s  legs 
alfo  are  fhorter,  and  it’s  claws  lefs  (harp  and  fhort.  It’s  whole 
body  is  covered  w'ith  hair  of  a  yellowifti  black,  except  only  the 
throat,  which,  in  the  beech-wa/7/«,  or  tame  kind,  is  white;  and 
in  the  wild  kind,  or  fir -martin,  yellow.  It’s  teeth  are  {harp  and 
ftrong ;  and  the  dog-teeth,  in  particular,  ftand  out  a  great  way. 
See  Plate  72,  fig .  33. 

Martin,  free,  in  zoology,  is  a  cow-calf  caft  at  the  fame  time 
with  a  bull-calf,  and  is  a  kind  of  hermaphrodite.  1  hey  have  all 
the  external  marks  of  a  cow-calf,  but  are  never  knowm  to  breed  : 
are  prefervedto  yoke  with  the  oxen,  and  fatten  for  the  table.  The 
free  martin  is  much  larger  than  the  bull  or  cow,  and  the  horns  grow 
larger  ;  it’s  bellow  is  like  that  of  an  ox. 

MARTINAZZO,  in  ornithology,  a  water-fowl  of  the  larus  or 
gull-kind.  It  is  a  large  bird  all  over  of  a  mottled  colour  of  brown, 
grey,  and  white  ;  but  is  much  darker  on  the  back  than  on  the  belly; 
the  legs  are  of  a  dirty  white.  I  hey  fay  that  this  bird  will  porfe- 
cute  and  terrify  the  fmaller  lari  till  they  void  their  food  in  excrements 
half  digefted,  which  he  afterwards  picks  tip,  efteeming  it  better  than 
frelh  food;  and  on  this  account  it  is  fometimes  called  the  dung-hunter. 

•  MARTINGALE,  a  thong  of  leather  faftened  at  one  end  to  the 
girths  under  the  belly  of  an  horfe,  and  at  the  other  end  to  the  bit, 
or,  which  is  the  better  way,  to  a  thin  mouth-piece  of  it’s  own,  to 
hinder  him  from  rearing,  or  tolling  up  his  head.  If  the  snaffle 
is  ufed  with  the  reins  faftened  low,  it  becomes  a  martingale,  oran- 
fvvers  the  purpofe  better;  becaufe  the  hand  can  make  it  ftridf  or 
eafy,  or  both  by  turns,  as  the  rider  pleafes,  and  the  horle  requires. 

MARTNETS,  in  a  {hip,  fmall  lines  faftened  to  the  leech  of  a 
fail,  being  ree-ved  through  a  block  on  the  top-maft-head,  and  coming 
down  by  the  rhaft  to  the  deck.  Fhofe  martnets  which  belong  to  the 
top-fails  are  faftened  after  the  fame  way  to  the  heads  ot  the  top-gal¬ 
lant  mafts,  but  their  fall  comes  down  no  farther  than  the  top,  when 
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it  is  haled.  The  word  is,  top  tlje  martnets,  i.  e.  hale  them  up  Their 

L  SfxtThe'vnH  g  thf  t0,  brhlg  f]m  part  of  the  leeSi 

up  the  ciofer rd  arm  ^  t0  thC  yard'  th4t  fo  the  fail  may  furl 

MARTYR,  a  perfon  who  fuffers  torments,  and  even  death,  in 
defence  of  the  truth  of  the  gofpel. 

-  }  h.e.  wj°/d  1S  Greek,  texgrup,  and  properlv  fignifles  a  witnefs.  It 
1.  ■  pplied  bv  way  of  eminence,  to  thofe  who  fuffer  in  witilefs  of 
the  truth  of  the  gofpel. 

Anciently  thofe  who  were  baniflied  for  the  faith,  were  called 
martyrs,  and  alio  thofe  who  periflied  in  the  holy  wars.  In  the  time 
o  it.  Auguftine,  the  title  of  martyr  was  given  to  eonfeflors,  or  thofe 
who  were  tortured  for  the  faith,  without  lofing  their  lives.  It  is 
lertullian  s  thought  in  his  Apologetic:  Plures  efficimur,  a  Holies  mo- 
nmur ;  Jemen  eccleftee  eft  [unguis  chrijlianus. 

ft  ^t-  Stephen  is  called  the  proto-martyr,  or  firft  martyr.  Nineteen 
thouland  feven  hundred  arp  computed  to  have  fuffered  martyrdom 
with  it.  Irenaeus  at  Lyons,  under  the  empire  of  Sevefus  :  fix  thou- 
an  iix  hundred  and  fixty-fix  foldiers  of  the  Theban  legion  are  faid 
to  have  been  martyred  in  Gaul :  Father  Papebroch  reckons  fixteen 
thouland  Abyffinian  martyrs,  and  one  hundred  and  fifty  thoufand 
others  under  Dioclefian  alone. 

There  is  now  fcarce  any  faith  or  religion  that  does  not  pretend 
to  it’s  martyrs  :  Mahometans,  heathens,  idolaters,  &c.  all  have 
their  martyrs. 

MARI  YROLOGY,  (from  /xagn ip,  witnefs;  and  A£ya,  d'tco,  I 
/peak-,  or  xsyu,  colligo,  l  gather;)  a  regifter  or  catalogue  of  martyrs* 

A  martyrdogy ,  properly  fpeaking,  {hould  contain  no  more  than  the 
name,  place,  and  day  of  martyrdom  of  each  faint ;  but  the  term  is 
frequently  extended  to  thehiftories  of  martyrs.  Baronius gives  pope 
Clement  the  credit  of  being  the  firft  who  introduced  the  cuftom  of 
collecting  the  a£ts  of  the  martyrs.  We  have  alfo  feveral  proteftant 
martyrologies,  containing  the  fufferings  of  the  reformed  under  the 
papilts;  the  principal  of  which  is  the  Knglifh  marly  rology ,  by  J.  Fox, 
a  new  edition  of  which  is  now  publifhing  by  Dr.  WRIGHT. 

MARVEL-of-PERU,  or  Four-o’Clock-Flower,  mirabilis , 
a  genus  of  plants,  ranged  by  Linnaeus  among  the  pentandria  rnono- 
gyma:  he  diftinguilhes  only  one  fpecies  of  it,  of  which  the  jalap  of 
the  (hops  is  a  variety. 

This  plant  is  a  native  of  both  Indies.  Itrifesayard  high,  and 
fpreads  into  numerous  branches.  The  root  is  long  and  thick,  and 
has  many  fibres.  The  ftalk  is  jointed,  and  the  leaves  are  placed  in 
pairs  :  they  are  oblong,  broad,  and  not  divided  at  the  edges.  Their 
colour  is  a  fine  deep  green.  The  flowers  are  extremely  beautiful : 
fomc  terminate  the  ftalks,  and  others  rife  from  the  bofoms  of  the 
leaves  and  branches  :  they  are  broad,  expanded,  and  of  various  dyes, 
riot  only  on  different  plants,  but  often  on  the  fame.  The  natural 
colour  is  a  tawny  yellow,  but  from  this  they  vary  into  the  deepeft 
purple,  and  the  fainteft  flefh-colour  :  fometimes  they  are  of  a  pure 
fnow-white,  and  at  others  variegated  in  a  moft  elegant  manner  with 
purple  and  white,  flefh-colour  and  white,  or  all  thefe  colours,  and 
the  original  yellow. 

It  is  propagated  by  feeds,  which  {hould  be  few n  in  the  fpring 
upon  a  moderate  hot-bed.  When  the  plants  come  up,  they  mult 
have  plenty  offree  air  admitted  tothem,  if  the  weather  is  mild:  and 
when  they  are  two  inches  high,  they  ihould  be  tranfplanred  on  an¬ 
other  moderate  hot-bed,  or  planted  each  in  a  fiTiall  pot  filled  with 
light  earth,  and  plunged  into  a  moderate  hot-bed,  where  they  mult 
be  {haded  till  they  have  taken  new  root,  after  which  they  mult  be 
gradually  inured  to  the  open  air,  and  in  June  tranfplanted  into 
the  borders  of  the  pleafure  garden. 

During  the  time  of  flowering,  the  plants  ihould  have  a  little 
water  twice  a  day. 

The  roots  of  marvel  are  purgative,  and,  when  given  in  a  double 
quantity  for  a  dofe,  will  anfwer  the  purpoie  ok  jalap. 

MARYGOLD,  calendula ,  in  botany,  a  genus  of  the  poly  gam  la 
neceffaria  clafs.  It  has  a  compound  radiated  flower,  the  borders  or 
rays  being  compofed  of  female  florets,  which  are  ftretchcd  euton 
one  fide  like  a  tongue  ;  the  hermaphrodite  flowers,  which  compofe 
the  difk,  are  tubulousand  quinquefid  ;  the  germen  is  fituated  under 
the  petal:  thefe  flowers  are  barren,  but  the  female  flowers  are  each 
fucceeded  by  one  oblong  incurved  feed,  with  angular  membranes. 

The  flowers  of  the  Angle  marygold are  faid  to  be  cordial  and  alex- 
ipharmic,  to  promote  fvveat,  and  to  be  good  for  throwing  out  the 
fmall-pox,  or  any  other  eruption.  But  the  leaves  of  the  plant  ap¬ 
pear  to  be  of  greater  virtue  than  the  flowers  ;  their  exprefled  juice 
has  beengiven,  in  dofes  of  two  or  three  ounces  or  more,  as  an 
aperient;  and  is  faid  to  loofen  the  belly  ;  and  promote  the  natural 
fecretions  in  general. 

Marygold,  corn,  a  genus  of  the  fyngenejta  polygamia.  fuperfhia 
clafs  :  it  hatha  compound  flower,  the  rays  compofed  of  female  flo¬ 
rets,  extended  on  one  fide  like  a  tongue:  one  of  the  ia  fpecies 
grows  naturally  in  our  corn  fields.  The  germen  becomes  a  Angle, 
oblong,  naked  feed. 

Marygold,  French,  tegetes,  a  genus  of  the  fame  clafs:  the 
common  empalement  of  the  flower  is  linglc,  oblong,  eredf,  and  five- 
cornered  ;  the  flower  is  compound  and  radiated.  The  feeds  are  An¬ 
gle,  linear,  and  comprefled,  crowned  by  five  acute,  pointed,  unequal 
fcaies.  The  three  fpecies  include  feveral  varieties,  which  are  raifed 
in  our  gardens  for  the  beauty  of  their  flowers.  They  are  propagated 
by  fowing  the  feeds,  in  fpring,  in  a  moderate  hot-bed.  When  three 
inches  high,  the  plants  are  to  he  removed  to  another  hot-bed,  and 
planted  at  about  three  inches  diflance  ;  and,  when  grown  ftrongcr, 
as  about  the  beginning  of  May,  they  are  to  be  taken  up  with  a  ball 
of  earth  about  tiieir  roots,  and  placed  where  they  are  to  remain. 

Marygold,  marjh,  a  genus  cr"  the  poly  and ria  poly  gym  a  clafs. 
The  flower  hath  no  e  in  j  alemcnt,  but  is  compofed  of  five  large  oval 
petals,  which  are  concave,  and  hasa  great  number  of  {lender  {lamina; 
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in  the  center  are  fmiated  feveral  oblong  comprelfed  germina,  which 
afterwards  become  fo  many  fhort  pointed  capfules,  containing  many 

f0  MASCULINE  in  grammar,  the  firft  and  worthieft  of  the  genders 
of^uns  and  belongs  to  the  male  kind,  or  fomething  analogous  to  it 
M„7fubto.“  arranged  unde,  .he  heads  o irnfi or  — e 
this  is  done,  in  fome  cafes,  with  a  ihew  ot  reafon,  but  in  others 

m MasculinT rhyme,  in  .he  French  poetry,  is  that  made  whh  . 
word  which  has  aftrong,  open,  and  accented  pronunciation  ,  as  aU 
words  have,  excepting  diofe  which  have  an  c  feminine  in  their  laft 

^FoOnllance,  nmur  and  pur,  mrt  and  fir,,  are  mnfiulin,  rhymes; 
and  tore  and  mere,  globe  and  memotre,  are  feminine.  Hence,  alfo, 
verfes  ending  with  A nafeuline  rhyme,  are  called  rnajcuhne  verfes;  and 
thofe  ending  with  a  fennnine  rhyme,  feminine  verfes. 

It  is  now  a  rule  eltablifhed  among  the  French  poets,  never  to  ufe 
above  two  nafeuline,  of  two  feminine  verfes  fucceihvely,  except  in  the 

Ioofer  kinds  of  poetry.  ,  T  •  j 

MASH,  the  name  of  a  drink  given  to  horfes  or  cattle.  It  is  made 

of  half  a  peck  of  ground  malt,  put  into  a  pail ;  on  which  is  poured  as 
much  hot  Raiding  water,  as  will  wet  it  well;  then  ftirnng  it  about 
half  an  hour,  till  it  becomes  lukewarm,  and  fweet  like  honey,  it  is  to 

be  given  to  the  horfe.  .  .  r< 

A  rnajh  is  only  given  after  a  purge,  to  make  it  work  better  ;  after 

hard  labour,  or  tor  drink  in  time  oi  licknefs.  , 

MASLACH,  a  medicine  greatly  in  ufe  among  the  I  urks,  and 
called  alfo  anfion  or  amphien.  It  is  prepared  principally  ot  opium.  I  hey 
take  a  dram  of  it  at  a  time,  and  fometimes  two  or  three:  they  always 
ufe  it  when  going  to  battle,  and  very  often  as  a  provocative  to  venery, 

as  they  do  the  crude  opium.  c 

MASON,  a  perfon  employed  ufually  under  the  direction  or  an  ar- 

chiteil,  in  the  railing  ot  a  ltone  building. 

The  chief  bufinets  ot  a  niafon  is,  to  prepare  the  mortar,  raile  the 
walls  from  the  foundation  to  the  top,  with  the  neceilary  retreats  and 
perpendiculars,  form  the  vaults,  and  employ  the  (tones  as  delivered  to 
him 

When  the  (tones  are  large,  the  bufinefs  of  hewing  or  cutting  of 
them  belongs  to  the  Hone-cutters ;  though  thefe  are  frequently  con¬ 
founded  witn  the  mafons.  The  ornaments  of  fculpture  are  performed 
by  carvers  in  (tone,  or  fculptors.  T  he  tools  or  implements  princi¬ 
pally  ufed  by  mafons  are,  the  fquare,  level,  plumb-line,  bevel,  com- 
pafs,  hammer,  duffel,  mallet,  law,  trowel,  tec.  alio  the  lever,  wheel, 

^  Masons,  free  or  accepted,  a  very  ancient  fociety,  or  body  of  men, 
fo  called  either  from  fome  extraordinary  knowlege  ot  malonry  or  buil¬ 
ding,  which  they  are  fuppofed  to  be  mailers  of,  or  tocaule  the  firft 
founders  of  the  fociety  were  perfons  ot  that  profeffion. 

They  are  now  very  confiderable  both  for  numbers  and  character; 
being  found  in  every  country  in  Europe,  and  conlifting  principally  of 
perfons  of  merit  and  confideration.  As  to  antiquity,  they  lay  claim 
to  a  (landing  of  fome  thoufand  years ;  and,  it  is  laid,  can  trace  up 
their  original  as  early  as  the  building  ot  Solomon  s  temple.  What 
the  end  of  their  inflitution  is,  feems  itill,  in  fome  meafure,  a  fecret ; 
though  fo  much  of  it  as  is  known  appears  laudable  enough,  as  it 
tends  to  promote  friendfhip,  fociety,  mutual  alliltance,  and  good 
fellowfhip. 

The  brothers  of  this  family  are  faid  to  be  pofieffed  of  a  great  num¬ 
ber  of  fecrets,  which  have  been  religioully  dbferved  from  age  to  age. 

MASONRY,  a  branch  of  architecture,  conlifting  in  the  art  of 
hewing  or  fquaring  {tones,  and  cutting  them  level,  and  perpendicular, 
for  the  ufes  of  building. 

Masonry,  in  a  more  limited  fenfe  of  the  word,  is  the  art  of  affem- 
bling  and  joining  ftones  together  with  mortar. 

Hence  there  arife  as  many  different  kinds  of  mafonry,  as  there  are 
different  forms  and  manners  of  laying  or  joining  the  ltones.  Vitruvius 
makes  mention  of  feven  kinds  of  mafonry,  ufed  among  the  ancients ; 
three  of  hewed  (tone,  viz.  that  in  form  of  a  net,  that  in  binding,  and 
that  called  the  Greek  mafonry:  and  three  of  unhewed  ftones,  viz.  that 
of  an  equal  courfe,  that  of  an  unequal  courfe,  and  that  filed  up  in  the  mid¬ 
dle.  The  fcventh  was  a  compofition  of  all  the  reft.  See  Plate  157, 
fig.  13,  to  18. 

Masonry,  net,  called  by  Vitruvius,  reticulatum,  from  it’s  refem- 
blance  of  the  mefhes  of  a  net,  confifts  ot  ftones  fquared  in  their 
courfes,  and  fo  difpofed,  as  that  their  joints  go  obliquely,  and  the 
diagonals  are,  the  one  perpendicular,  and  the  other  level.  This  is  the 
molt  agreeable  mafonry  to  the  eye;  but  it  is  very  apt  to  crack.  See 

fig-  13- 

Masonry,  bound,  inferta,  is  that  wherein  the  ftones  were  placed 
one  over  another,  like  tiles;  the  joints  of  the  beds  being  level,  and  the 
mounters  perpendicular.  So  that  the  joint  that  mounts  and  feparaies 
two  ftones,  always  falls  direCUy  over  the  middle  of  the  ltone  below. 
This  is  lefs  beautiful  than  the  net-work ;  but  is  more  fylid  and  durable. 
See  fig.  16. 

Masonry,  Greek,  according  to  Vitruvius,  is  that  where,  after 
we  have  laid  two  ftones,  each  of  which  makes  a  courfe,  another  is 
laid  at  the  end,  which  makes  two  courfes ;  and  the  fame  order  is 
obferved  throughout  the  building.  This  may  be  called  double  binding, 
in  regard  the  binding  is  not  only  of  ftones  of  the  fame  courfe  with 
one  another,  but  likewife  of  one  courfe  with  another  courfe.  See 

fig-  14- 

Mason  ry  by  equal  eourjes,  by  the  ancients  called  ifedsmum,  differs 
in  nothing  from  the  bound  mafonry,  but  only  in  this,  that  it’s  ftones 
are  not  hewn. 

Masonry  by  unequal  courfes,  called  pfeudijedomum,  is  alfo  made  of 
v-unhewed  (tones,  and  laid  in  bound  work :  but  then  they  are  not  of 
the  fame  thicknefs,  nor  is  there  any  equality  obferved,  excepting  in 


the  feveral  courfes ;  the  courfes  themfclves,  being  unequal  to  each  other. 
See  fig,  15. 

Masonry  filled  up  in  the  middle,  called  by  the  ancients  empleQon, 
is  likewife  made  of  unhewed  (tone,  and  by  courfes  ;  but  the  ftones  are 
only  fet  in  order  as  to  the  courfes,  the  middle  being  filled  np  with 
ftones  thrown  in  at  random  among  the  mortar.  See  fig.  17. 

Masonry,  compound,  is  of  Vitruvius’s  propofing  ;  fo  called,  as  be¬ 
ing  formed  of  all  the  reft.  In  this,  the  courfes  are  of  hewed  ltone  ;  and 
the  middle,  being  left  void,  is  filled  up  with  mortar  and  pebbles  thrown 
in  together.  After  this,  the  ftones  of  one  courfe  ai;e  bound  to  thofe 
of  another  courfe,  with  cramp-irons  faftened  with  melted  lead.  See 
fig.  18. 

All  the  kinds  of  mafonry  now  in  ufe  may  be  reduced  to  thefe  five; 
viz.  bound  mafonry ;  that  of  brick-work,  where  the  bodies  and  projec- 
tures  of  the  ftones  inclofe  fquare  fpaces  or  panels,  Sec.,  let  with  brick ; 
that  of  de  tnoilon,  or  fmall  work,  where  the  courfes  are  equal,  well 
fquared,  and  their  edges,  or  beds  rufticated  ;  and  that  where  the 
courfes  are  unequal ;  and  that  filed  up  in  the  middle  with  little  ftones  and 
mortar. 

Masonry  is  fometimes  alfo  ufed  in  a  more  general  and  unlimited 
fenfe  ;  fo  as,  befides  proper  mafonry,  to  include  the  hewing  or  fawing 
of  larger  ftones  to  fit  them  for  building,  properly  called  fane-cutting; 
and  the  carving  of  the  ornaments  on  the  members  and  mouldings,  pro¬ 
perly  called  fculpture. 

MASORA,  a  term  in  the  Jewifh  theology,  fignifying  a  work  on 
the  Bible,  performed  by  feveral  learned  rabbins,  to  lecure  it  from  any 
alterations  which  might  otherwife  happen. 

Their  work  regards  merely  the  letter  of  the  Hebrew  text;  in  which 
they  have,  firft,  fixed  the  true  reading  by  vowels  and  accents:  they 
have,  fecondly,  numbered  not  only  the  chapters  and  feCtions,  but  the 
verfes,  words,  and  letters  of  the  text :  and  they  find  in  the  Pentateuch 
524,5  verfes,  and  in  the  whole  Bible  23206.  The  mafora  is  called,  by 
the  Jews,  the  hedge  or  fence  of  the  law,  becaufe  this  enumeration  of 
the  verfes,  &c.  is  a  means  of  preferving  it  from  being  corrupted  and 
altered.  They  have,  thirdly,  marked  whatever  irregularities  occur  in 
any  of  the  letters  of  the  Hebrew  text ;  fucli  as  the  different  fize  of  the 
letters,  their  various  pofitions  and  inverfions,  &c.  and  they  have  been 
fruitful  in  finding  out  reafons  for  thefe  irregularities  and  myfteries  in 
them.  See  Cabbalists.  They  are,  fourthly,  fuppofed  to  be  the 
authors  of  the  Keri  and  Chetibb,  or  the  marginal  corrections  of  the  text 
in  our  Hebrew  Bibles. 

The  text  of  the  facred  books,  it  is  to  be  obferved,  was  originally 
written  without  any  breaks,  or  divifions  into  chapter  or  verfes,  or 
even  into  words ;  fo  that  a  whole  book,  in  the  ancient  manner,  was 
but  one  continued  word ;  of  this  kind  we  have  ftill  feveral  ancient 
manuferipts,  both  Greek  and  Latin.  In  regard,  therefore,  the  facred 
writings  had  undergone  an  infinite  number  of  alterations,  whence  va¬ 
rious  readings  had  arifen,  and  the  original  was  become  much  mangled 
and  difguifed,  the  Jews  had  recourfe  to  a  canon,  which  they  judged 
infallible,  to  fix  and  afeertain  the  reading  of  the  Hebrew  text;  and 
this  rule  they  call  mafora,  tradition,  from  “)DQ>  tradidit,  as  if  this  cri¬ 
tique  were  nothing  but  a  tradition  which  they  had  received  from  theic 
forefathers.  Accordingly  they  fay,  that  when  God  gave  the  law  tu 
Mofes,  at  Mount  Sinai,  he  taught  him,  firft,  the  true  reading  of  it,  and, 
fecondly,  it’s  true  interpretation ;  and  that  both  thefe  were  handed  down 
by  oral  tradition,  from  generation  to  generation,  till  at  length  they  were 
committed  to  writing.  The  former  of  thefe,  viz.  the  true  reading,  is 
the  fiibjedt  of  the  mafora:  the  latter,  or  true  interpretation,  that  of  the 
MISHNA  and  GEMARA. 

MASQUE,  or  Mask,  a  cover  for  the  face,  contrived  with  aper¬ 
tures  for  the  eyes  and  mouth;  originally  worn  by  women  of  condition, 
either  to  preferve  iheir  complexion  from  the  weather,  or,  out  of  mo- 
defty,  to  prevent  their  being  known. 

Masque,  in  architecture,  is  applied  to  certain  pieces  of  fculpture, 
reprefenting  fome  hideous  forms,  grotefaues,  or  faevrs’  faces,  &c.  ufed 
to  fill  up  and  adorn  vacant  places,  as  in  friezes,  the  panels  of  doors, 
the  keys  of  arches,  &c.  but  particularly  in  grottoes. 

MASQUERADE,  an  affembly  of  perfons  mafqued  or  difguifed, 
meeting  to  dance  and  divert  themfelves.  Granacci,  who  died  in  1543, 
is  laid  to  have  been  the  firft  inventor  of  mafquerades. 

MASS,  or  Messe,  miJJ'a,  in  a  religious  fenfe,  denotes  the  office,  of 
public  prayers  made  in  the  Romifh  church,  at  the  celebration  of  the 
eucharift. 

Romifh  divines  define  the  mafs  an  oblation  made  to  God,  wherein, 
by  the  change  of  a  fenfible  objeCt  by  virtue  of  a  divine  inflitution,  the 
fovereign  dominion  of  God  over  all  things  is  acknowleged.  This  they 
efteem  the  greateft  and  mod  auguft  ceremony  in  ufe  in  the  church ;  as 
being  the  facrifice  of  the  new  law,  wherein  the  body  and  blood  of  Jefus 
Chrift  are  offered  up  to  God. 

They  are  divided  about  the  queftion,  whether  or  not  it  be  proper  or 
allowable  for  the  fame  perfon  to  celebrate  mafs  feveral  time^  in  one 
day  ?  having  the  authority  of  pope  Leo,  in  his  letter  to  Diofcorus,  for 
the  affirmative  fide  of  the  queftion,  and  that  of  feveral  of  the  councils 
for  the  negative. 

There  is  a  great  variety  of  maffies  in  the  Romifh  church  ;  the  thing 
acquiring  new  titles,  and  appellations,  according  to  the  different  rites, 
intentions,  and  manners,  in  which  it  is  performed,  as  well  as  other  cir- 
cumftances. 

The  general  divifion  of  mrfjes  confifts  in  high  and  low:  the  firft  is 
that  fung  by  the  chorillers,  and  celebrated  with  the  aififtance  of  a  dea¬ 
con  and  fub-tjeacon ;  low  maffes  are  thofe  in  which  the  prayers  are 
barely  rehearfed,  without  finging. 

Masses,  in  painting,  thoR  parts  of  a  picture 'which  contain  great 
lights,  or  great  lhadows.  S o-Clair-obfcure . 

MASSACRE,  the  crime  of  killing  great  numbers  of  innocent  and 
defencelefs  perfons,  without  diftin&ion  of  age  or  fex.  Such  was 
the  mafjucrt  in  Sicily,  called  the  Sicilian  vefpers,  in  1281 ;  the  maf- 
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fare  of  the  French  protedants,  by  the  papills,  in  1545  ;  the  Parifian 
mxjjucre,  by  the  French  pfcpids,  in  1572;  the  bloody  maJJ'acre  of  the 
protedants  in  Ireland,  by  the  papills  there,  in  1641,  when,  as  hiltory 
relates,  upwards  of  an  hundred  thoufand  protedants  were  but¬ 
chered  in  the  mod  cruel  manner  by  thofe  infernal  monfters.  See 
SPENCER’S  Hiltory  of  England  ;  alfo  FOX’s  Book  of  Martyrs,  by 
Dr.  WRIGHT.  1  7 

MASSETER,  in  anatomy,  a  mufcle  which  has  it’s  origin  in  the 
lower  and  interior  part  of  the  jngum,  and  it’s  end  at  the  external 
fuperficies  of  the  angle  of  the  jaw.  The  duftus  Stenonianus,  or 
faiival  duft  of  Steno,  palfes  over  this  mufcle. 

MASSIVE,  amung  builders,  an  epithet  given  to  whatever  is  too 
heavy  and  folid :  thus  a  majftve  column  is  one  too  fhort  and  thick  for 
the  order  whofe  capital  it  bears ;  and  a  majftve  wall  is  one  whofe 
openings  or  lights  are  too  fmall  in  proportion. 

MAS  I',  in  Ihip-building,  a  large  Itrong  pod,  or  pole,  of  timber, 
Handing  ercft  in  a  fhipto  carry  fail,  whereby  (he  is  enabled  to  make 
her  progrefs  through  the  fea. 

Among  the  ancient  Grecians  every  Ihip  had  feveral  mafts :  we  are 
neverthelefs  informed  by  Aridotle,  that  at  firft  there  was  only  one 
maji,  which  being  fixed  in  the  middle  of  the  Ihip,  the  hole  into  which 
the  foot  ot  it  was  inferted,  they  called  pscroSfAti,  in  Latin,  modtus,  and  in 
Englilh,  ihejiep.  The  parts  of  the  maji  were  thefe :  Trre^vce,  or  the 
foot.  Atva; ;  or,  according  to  Athenreus,  xiv©-,  or  Tp^wx©-,  to  which 
the  fail  was  fixed.  K.apxn<rtov,  the  pulley  by  which  the  ropes  were  turned 
round.  Qufoouov,  built  in  the  manner  of  a  turret  for  foldiers  to  Hand 
upon  and  call  their  darts ;  above  this  was  a  piece  of  wood,  called 
Afi ov,  the  extremity  of  which  was  termed  nXaxa t«,  on  which  hung  a 
ribband,  called  from  its  continual  motion  tmauuvy  turning  round  with 
the  v^ind  ;  this  is  termed  in  Englilh,  the  vane. 

With  regard  to  the  moderns,  the  majis  of  their  Ihips  generally 
confills  of  three  pieces,  joined  together  lengthwife,  viz.  the  lower- 
majf,  the  tup-waji,  and  the  top-gal hm-maji.  The  xop-maji  Hands 
at  the  head  of  the  lower-77////?,  and  the  top-gallant  maft  at  the  head 
of  the  top -maji  in  the  fame  manner,  and  either  of  the  two  latter  can 
be  occafionaJly  taken  down  ;  but  the  lower  -maji,  as  it  is  fettled  on 
the  keel  of  the  Ihip,  can  only  be  removed  by  holding  it  out  or  cutting 
it  away. 

A  little  below  the  head  of  the  lower  -maji  is  fixed  the  frame  of  the 
top,  which  reds  upon  the  hounds  ofth tmaji;  through  this  frame  the 
top -maji  is  hoifted,  after  which  the  head  of  it  palfes  through  the 
cap,  w'hich  is  a  block  of  wood  with  two  holes  in  it,  one  of  which 
relts  on  the  head  of  the  lower  maji,  and  the  other  ferves  as  above, 
to  keep  the  top -maji  Heady.  When  the  top -maji  is  thus  hoided  up 
to  it’s  utmod  extent,  and  kept  Heady  above  by  the  cap,  and  below  by 
the  top-frame,  a  large  bar  of  wood  or  iron  is  thrud  through  a  fquare 
hole  in  the  heel  of  it,  cut  for  that  purpofe;  and  this  bar  extending 
acrofs  the  middle  of  the  top-frame,  the  whole  weight  of  the  top -maji 
reds  upon  it ;  as  does  the  top-gallant-ww/?  in  the  fame  manner  at  the 
head  of  the  top -maji. 

As  every  maji  is  compofed  of  three  pieces,  it  will  be  alfo  necedary 
to  inform  our  readers,  that  all  diips,  properly  fo  called,  are  furnilhed 
with  three  mafis,  viz.  the  main -maji,  the  for e-majl,  and  mizen- 77/27/?. 
Thofe  which  iiave  only  two  or  one  maji,  are  not  called  Ihips  by  fea- 
men,  but  vary  their  names  according  to  their  method  of  rigging. 
Of  two  mafis,  there  are  fnows,  brigs,  bilanders,  ketches,  builes, 
fchooners,  and  hermaphrodites,  among  the  Englilh.  Among  the 
Spaniards  and  Italians,  fettees,  barco-longas,  feluccas,  &c.  Thofe 
ef  one  maji  are  lloops,  tartans,  bean-cods,  lhallops,  &c. 

In  the  Britilh  navy,  majis  are  proportioned  to  the  extreme  breadth 
of  the  Ihip  from  out  to  out. 

General  Proportion  for  the  length  of  Majis. 

Guns. 

100 

9° 

80 

70  Sc  60 
5° 

44 
24 

100,  90,  80, 
&  all  the  red. 
100,  90,  80, 
&  all  the  red. 
100,  go,  80, 
8c  all  the  red. 


1000  :  breadth 
in  feet : : 


main-wiff/?  in  yards 


loco:  main -maji: 
icoo:  main -maji: 
10'co:  main-77 wji: 
1000 :  mzm-maji 

tcco: 
looo : 
toco : 

1000:  fore  top-772/7/? :  : 


fore-77/27/? 

mizen-772/7/? 

bowfprit 

main-top-Tt/fl/? 

fore-top-77227/? 


mizen -top-  maji 


main-top- 

gallant-77727/? 

fore-top¬ 

gallant-77////? 


100,  90,  80, 
70,  60,  50, 
40,  24. 

100,  90,  80, 
&  all  the  red. 
100,  90,  80, 
&  all  the  red. 
100,  90,  80, 
&  all  the  red. 
100,  90,  80, 
&  all  the  red. 


The  proportion  for  majiing  Ihips  in  the  merchants  fervice,  is  gene¬ 
rally  regulated  by  the  judgment  and  experience  of  the  commander. 

The  main  and  fore-majt  in  all  Ihips  down  to  60  guns,  one  inch 
diameter  to  every  yard  in  length.  For  50  and  40  guns,  tvventy-feven 
twenty-eighths  of  an  inch  diameter  to  one  yard  in  length.  For  24 
guns,  twelve  thirteenths  of  an  inch  in  diameter  to  one  yard  in 
length. 

All  top-majls  are  nine-tenths  of  an  inch  in  diameter  to  one  yard 
in  length.  The  fore-top  -maji  as  big  as  the  main-top -maji.  -The 


top-gallant- maji  one  inch  to  a  yard.  The  mizen-7722//?  of  an  inch 
to  one  yard  in  length.  The  mizen-top-77727/?  five-fixths  of  an  inch 
to  one  yard  in  length. 

The  bowfprit  an  inch  and  an  half  to  one  yard. 

The  jib-boom  feven-eighths  of  an  inch  to  a  yard.  Seethe  articles 
Bowsprit  and  Jib-boom. 

M kt°*  3  *ore^.’  (^e  ^ru‘r  l^e  beeclb  °ak,  cheftnut,  &c. 

M  AS  1  ER,  magijicr,  in  general,  is  a  title  of  authority ;  as  the 
§raJ™  majier  of  Malta,  the  majier  of  St.  Lazarus,  See. 

Master  oj  a  Jhip  of  war,  an  officer  who  has  the  charge  of  navi¬ 
gating  the  Ihip  from  port  to  port,  under  the  direction  of  the  captain  ; 
the  management  and  difpofition  of  the  fails,  the  condufting  the  Ihip 
in  all  extremities  ot  danger,  and  direfting  her  motions  in  the  time  of 
action,  more  particularly  belongs  to  him,  as  alfo  to  fuperintend  the 
provifions,  and  fee  that  none  are  permitted  to  come  aboard  but  fuch 
as  are  wholefome  and  fweet :  he  is  alfo  to  take  care  that  they  are  fafe- 
ly  dowed  by  his  mates  and  quarter-?7/2/?/T.f ;  thefe  are  alfo  employed 
to  fuperintend  the  navigation  when  he  is-  oft'  the  deck,  and  to  affid 
where-ever  his  duty  is  concerned. 

Master  oj  a  merchant  Jhip,  the  officer  who  commands  and  directs 
ner  courfe,  manages  her  lading,  and  all  other  affairs. 

Master  at  arms,  in  the  marine,  an  officer  whofe  bufinefs  it  is  to 
confine  and  plant  centries  over  the  prifoners  in  a  fiiip  of  war ;  to 
obferve  that  all  the  lights  and  fire  are  put  out  when  the  evening  gun 
fires,  only  fuch  as  are  allowed  by  proper  authority,  or  which  are  under 
the  infpeftion  of  centries  :  he  is  alfo  to  attend  the  fide  when  any 
boats  come  aboard,  and  fearch  carefully  that  no  fpirituous  liquors 
are  brought  into  the  Ihip,  but  what  are  permitted  by  the  command¬ 
ing  officer.  He  is  likewife  to  teach  the  feamen  the  exercife  of  the 
fmall  arms,  to  which  they  have  generally  a  great  averfion  ;  for  this 
purpofe,  in  large  Ihips,  the  majier  at  arms  has  feveral  corporals  under 
him  to  affid  in  his  office,  and  relieve  the  centries  and  each  other. 
See  the  article  Corporal. 

Master  attendant,  in  the  king’s  dock-yards,  an  officer  whofe  duty 
it  is  to  obferve  that  all  the  Ihips,  which  are  laid  up,  or  faid  to  be  in 
ordinary,  are  properly  moored,  cleaned,  and  kept  in  order;  for 
which  purpofe  he  is  often  to  vifit  and  examine  them  ;  he  alfo  attends 
the  multers  in  the  dock-yard,  to  obferve  that  all  the  men  regidered  on 
the  books  do  their  duty :  he  has  likewife  the  charge  of  the  moorings, 
which  are  fixed  in  the  river  or  harbour  where  he  relides,  and  thefe  he 
is  always  to  keep  in  good  repair,  that  they  may  be  ready  to  moor 
the  Hiips  of  war  when  necedary,  which  employment  he  mud  alfo  fee 
fecurely  performed:  he  removes  the  Ihips  from  one  place  to  another 
in  the  harbour,  and  pilots  them  into  and  out  of  the  docks,  8cc.  See 
the  articles  Dock-Yard,  Ordinary,  and  Moorings. 

Master  of  the  ceremonies,  is  an  officer  indituted  by  king  James  I. 
for  the  more  folemn  and  honourable  reception  of  ambaffadors,  and 
drangers  of  quality,  whom  he  introduces  into  the  prefence.  He 
wears  a  gold  chain  and  medal.  There  is  alfo  an  affidant  majier ,  and 
a  marfhal  of  the  ceremonies. 

Master  <?/  arts,  isthefird  degree  taken  up  in  foreign univerfities, 
and  for  the  mod  part  in  thofe  of  Scotland  ;  but  the  fecond  in  Ox¬ 
ford  and  Cambridge ;  candidates  not  being  admitted  to  it  till 
they  have  dudied  feven  years  in  the  univerfity.  See  the  article 
Degree. 

Masters  in  chancery,  in  ordinary,  of  which  there  are  twelve, 
the  majier  of  the  rolls  being  chief,  are  ufually  chofen  out  of  the  bar- 
riders  of  the  common  law,  and  fit  in  chancery,  or  at  the  rolls,  as 
affiftants  to  the  lord  chancellor  and  mader  of  the  rolls.  To  them 
are  alfo  committed  interlocutory  reports,  dating  of  accounts,  taxing 
cods,  &c.  and  fometimes,  by  way  of  reference,  they  are  impowered 
to  make  a  final  determination  of  caufes. 

Master  of  the  horfe,  a  great  officer  of  the  crown,  who  orders  all 
matters  relating  to  the  king’s  dables,  races,  breed  of  horles  ;  and 
commands  the  equerries  and  all  the  other  officers  and  tradefmen  em¬ 
ployed  in  the  king’s  dables.  His  coaches,  horfes,  and  attendants, 
are  the  king’s,  and  bear  the  king’s  arms  and  livery. 

Master  of  the  ordnance,  a  great  officer  who  has  the  chief  com¬ 
mand  of  the  king’s  ordnance  and  artillery. 

Master  of  the  revels,  an  officer  who  orders  all  things  relating  to 
the  performance  of  plays,  mafks,  balls,  &c.  at  court. 

Master  of  the  rolls,  a  patent  officer  for  life,  who  has  the  cudody 
of  the  rolls  of  parliament  and  patents  which  pafs  the  great  feal,  and 
of  the  records  of  chancery,  as  alfo  commiffions,  deeds,  recogni¬ 
zances,  which  being  made  of  rolls  of  parchment,  gave  rife  to  the 
name. 

In  abfenceof  the  chancellor,  he  fits  as  judge  in  the  court  of  chan¬ 
cery  ;  at  other  times  he  hears  caufes  in  the  rolls  chapel,  and  makes 
orders ;  but  all  hearings  before  him  are  appealable  to  the  chancellor. 
He  hath  a  writ  of  fummons  to  parliament ;  and  fits  on  the  fecond 
woolpaclc  next  the  lord  chief  jultice.  In  his  gift  are  the  fix  clerks 
in  chancery,  the  examiners,  three  clerks  of  the  petty  bag,  and  fix 
clerks  of  the  rolls  chapel,  where  the  rolls  are  kept,  and  the  roll-houfe 
for  his  habitation.  See. 

Master  of  the  temple.  Since  the  diffolution  of  the  order  of  the 
Templars,  the  fpiritual  guide  and  padar  of  the  temple  is  fo  called, 
which  was  the  denomination  of  the  founder  and  his  fucceffors. 

Master  of  the  faculties,  is  an  officer  under  the  archbilhop  of  Can¬ 
terbury,  who  grants  licences  and  difpenfations. 

Master  or  keeper  of  the  wardrobe,  an  officer  in  the  land  cham¬ 
berlain’s  didrift,  who  has  the  direftion  of  all  the  royal  robes,  a9 
well  as  of  the  wearing  apparel,  collar  of  SS  s,  George  and  garter, 

8cc.  .  , 

He  has  alfo  the  charge  and  cudody  of  all  former  kings  and  queens’ 
robes,  remaining  in  the  Tow’er ;  all  hangings,  bedding,  &c.  lor  the 
king’s  houfe ;  and  the  charge  and  deli /ery  of  velvet  and  fcarlet  allowed 
for  liveries.  .  ^ 
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He  has  under  him  a  clerk  of  the  robes,  a- yeoman,  &c 

Master  load,  in  mining,  a  term  ufe  to  expre  fame  hill 

of  a  metal  in  olaces  where  there  are  feveral  veins  in  the  fame  hill. 
Thus  it  often  happens,  that  there  are  feven,  fometimes  five,  but 
more  ufuatl  v  tl-.r^e  veins  or  load.,  parallel  to  each  other,  m  the  fame 
hill  (Of  thefe  the  m'ddle  vein  is  always  much  the  largell.  T.  h 
is  calkd  he  mafieXd;  and  the  others,  which  lie  three  two, 
or  one,  on  each  fide  of  this,  are  called  the  concomitants  of  the 

-piece,  an  exquifite,  or  extraordinary  work,  or  perform- 

M a st ^R-wor^imperat or in ,  in  botany,  a  genus  of  the  pntandria 
clafs  It  has  an  umbellated  flower,  the  principal  umbel 
S*in with  to  involucrum,  which  the  fmall  ones  have  ;  the  prin¬ 
cipal  umbel  is  uniform;  and  the  flowers  have  five  heart- (haped  in- 
flexed  petals,  with  five  hairy  ftamina;  the  germen  is  fituated  under 
the  petals,  which  after  becomes  a  roundilh  compreffed  fruit,  di¬ 
vided  into  two  parts,  and  contains  two  oval  bordered  feeds.  We 
have  but  one  fpecies. 

This  plant  grows  naturally  on  the  Alps  and  Pyrennees,  and  other 
mountains  in  Italy,  and  is  cultivated  in  the  gardens  of  botanifts, 
flowers  in  June,  and  the  feeds  ripen  in  Auguft.  It’s  black  and  fi¬ 
brous  roots  are  only  ufed  in  medicine,  which  are  faid  to  purge  me¬ 
lancholic  humours.  Hildanus  preferibes  it  alfo  for  the  cure  of  a 

fchirrous  fpleen.  ...  ...  ,  n-  r  . 

MASTICATION,  majhcatio ,  in  medicine,  the  adion  of  chew¬ 
ing  or  of  agitating  the  folid  parts  of  our  food  between  the  teeth,  by 
means  of  the  motion  of  the  jaws,  the  tongue,  and  the  lips,  whereby 
it  is  broken  into  fmall  pieces,  impregnated  with  faliva,  and  fo  fitted 
for  deglutition,  and  a  more  eafy  digeftion. 

MASTICH,  in  the  materia  medica,  a  concrete  refin,  obtained  in 
the  ifland  Chio  from  the  Lent  ilk  tree,  brought  over  in  fmall  yel¬ 
low  ifh  tranfparent  grains  or  tears.  From  tranfverfe  incifions  made 
in  the  bark  of  the  tree,  about  the  beginning  of  Auguft,  the  refin 
exudes  in  drops,  which  running  down,  and  concreting  on  the 
ground,  are  thence  fwept  up.  The  tree  is  raffed  alfo  in  feveral  parts 
of  Europe;  but  no  refin  has  been  obferved  to  iflue  from  it  in  thefe 
climates  ;  nor  do  all  the  trees  of  this  fpecies  in  the  ifland  Chio  it- 
felf,  afford  this  commodity.  See  the  article  Lentiscus. 

This  refin  has  a  light  agreeable  fmell,  efpecially  when  rubbed  or 
heated :  in  chewing,  it  firft  crumbles,  foon  after  flicks  together,  and 
becomes  foft  and  white,  like  wax,  without  imprelling  any  coniidera- 

^Maftich  is  recommended  in  dofes  of  from  half  a  fcruple  to  half  a 
dram  as  a  mild  corroborant  and  reftringent,  in  old  coughs,  htemop- 
tyfes, ’diarrhoeas,  weakness  of  the  ftomach,  &c.  It  is  given  either 
in  fubftance,  divided  by  other  materials;  or  diffolved  in  fpirit,  and 
mixed  with  fyrups;  or  diffolved  in  water  into  an  emulfion  by  the  in¬ 
tervention  of  ruim-arabic  or  almonds:  the  decodf ions  of  it  in  water, 
which  fomehave  direded,  have  little  or  nothing  of  the  virtue  of  the 
majlich.  It  is  faid  that  this  refin  is  commonly  applied  as  a  mafti- 
eatory  in  Chio,  and  among  thfe  T urkifli  women,  for  fweetening  the 
breath,  and  (Lengthening  the  gums  and  teeth  ;  and  that  when  thus 
ufed,  by  procuring  a  copious  excretion  of  faliva,  it  proves  ferviceable 

in  catarrhous  dilorders. 

MASTICOT,  or  yellow  Lad,  is  the  calx  or  afhesof  lead,  gently 
calcined,  by  which  it  is  changed  to  a  yellow,  or  lighter,  or  deeper 
teint,  according  to  the  degree  of  calcination.  Mafticot  is  fometimes 
ufed  by  painters,  and  it  ferves  medicinally  as  a  drier  in  the  compo- 
fition  of  ointments  or  plaiflcrs. 

MASTIFF,  or  band-dog,  villaticus,  or  catenarius,  is  a  fpecies  of 
dog  very  large  and  flrong,  and  a  very  loud  barker.  Strabo  tells  us, 
that  the  ntajiiffs  of  Britain  were  trained  for  war,  and  ufed  by  the 
Gauls  in  their  battles. 

MASTIGADOUR,  or  Slabbering-Bit,  in  the  manege,  is  a 
fnaffle  of  iron,  all  fmooth,  and  of  a  piece,  guarded  with  pater-noflers, 
and  compofed  of  the  halves  of  great  rings,  made  into  demi-ovals  of 
unequal  bignefs,  the  leffer  being  inclofed  within  thegreateft,  which 
ought  to  be  about  half  a  toot  high.  A  jnafiigadour  is  mounted  with 
a  head-flail  and  two  reins.  A  horfe,  by  champing  upon  the  majliga- 
dour,  keeps  his  mouth  freth  and  moifl. 

To  put  a  horfe  to  the  majhgadour ,  is  to  fet  his  croup  to  the  man¬ 
ger,  and  his  head  between  two  pillars  in  the  liable.  Horfes  that 
ufe  to  hang  out  their  tongues,  cannot  do  it  when  the  majtigadour  is 
on;  for  that  keeps  their  tongue  fo  much  in  fubjedion,  that  they 
cannot  put  it  out. 

MATCH,  a  kind  of  rope  (lightly  twitted,  and  prepared  to  retain 
fire  for  the  ufes  of  artillery,  mines,  fire-works,  &c.  It  is  made  of 
hempen  tow,  fpun  on  the  wheel  like  cord,  but  very  flack  ;  and  is 
compofed  of  three  twifts,  which  are  afterwards  again  Covered  with 
tow,  fo  that  the  twifts  do  not  appear:  laftly,  it  is  boiled  in  the  lees 
of  old  wines.  This,  when  once  lighted  at  the  end,  burns  on  gradually 
and  regularly,  without  ever  going  our,  till  the  whole  be  confumed : 
*  the  hardeft  and  dried  match  is  generally  the  beft. 

MATCHING,  in  the  wine  trade,  the  preparing  veffels  to  pre- 
ferve  wines  and  other  liquors,  without  their  growing  four  or  vapid. 
The  method  of  doing  it,  as  direded  by  Dr.  Shaw,  is  as  follows: 
Melt  brimftone  in  an  iron  ladle,  and,  when  thoroughly  melted,  dip 
into  it  flips  of  coarfe  linen  cloth;  take  thefe  out,  and  let  them  cool: 
this  the  wine-coopers  call  a  match ;  take  one  of  thefe  matches,  fet 
one  end  of  it  on  fire,  and  put  it  into  the  bung-hole  of  a  calk ;  flop  it 
loofely ,  and  thus  fuller  the  match  to  burn  nearly  out :  then  drive  in 
the  bung  tight,  and  fet  the  calk  afide  for  an  hour  or  two.  At  the 
end  of  this  time  examine  the  calk,  and  you  will  find  that  the  fulphur 
has  communicated  a  violent  pungent  fuffocating  feent  to  the  calk, 
with  a  confiderable  degree  of  acidity,  which  is  the  gas  and  acid  fpirit 
ot  the  fulphur.  The  calk  may  after  this  be  filled  with  a  fmall  wine, 
which  has  fcarce  done  it  s  fermentation,  and  bunging  it  down  tight, 
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it  will  be  kept  good,  and  will  foon  clarify:  this  is, a  common  and 
very  ufeful  method ;  for  many  poor  wines  could  fcarce  be  kept 
potable,  even  a  few  months,  without  it. 

MATE  of  a  merchant  Jhip ,  is  the  officer  who  commands  in  the  ab- 
fence  of  the  master,  and  (hares  the  duty  with  him  at  fea;'  being 
charged  with  every  thing  that  regards  the  intended  management  of 
the  ffiip,  the  diredion  of  her  courle,  and  the  government  of  her  crew. 

Mate  of  a  jhip  of  war ,  is  an  officer  under  the  direction  of  the 
master  ;  by  whole  choice  he  is  generally  appointed,  to  afllft  him 
in  the  feveral  branches  of  his  duty. 

Accordingly,  he  is  to  be  particularly  attentive  to  the  navigation 
in  his  watch,  &c.  to  keep  the  log  regularly,  and  examine  the  line 
and  glafles,  by  which  the  (hip’s  courle  is  meafured,  and  to  adjuft 
the  fails  to  the  wind,  in  the  fore-part  of  the  (hip.  He  is  alfo  to  at¬ 
tend  diligently  to  the  cables,  feeing  that  they  are  well  coiled  and 
kept  clean,  when  laid  in  the  tier,  and  fufficiently  ferved,  when  em¬ 
ployed  to  ride  the  ffiip.  Finally,  he  is  to  fuperintend  and  affift  at 
the  ftowage  of  the  hold,  taking  efpecial  care  that  all  the  ballafl  and 
provifions  are  properly  flowed  therein. 

MATER  me  tailor  uni,  in  natural  hiftory,  a  peculiar  k'vnfl  of  mar- 
cafite,  or  mundic,  which  fome  mineralifts  fuppofe  to  be  the  mother 
or  parent  of  metals. 

MATERIA  chemica,  a  term  ufed  by  authors  to  exprefs  fuch  bo¬ 
dies  as  are  the  peculiar  objeds  of  chemical  experiments.  The  per- 
fon  who  would  work  in  chemiftry  with  plcafure  and  fuccefs,  Humid 
make  a  fufficiently  copious  collection  of  a  materia  chemica,  all  the 
particulars  of  which  he  is  well  allured  of,  as  to  their  genuinenefs  and 
perfedion  in  their  kinds.  It  is  impoffibleto  exprefs  with  how  little 
expence  and  trouble,  yet  with  how  great  profit  and  pleal'ure,  nume¬ 
rous  experiments,  and  thofe  of  the  moll  difficult  kind,  may  be  made, 
when  the  operator  has,  in  a  regular  manner,  all  his  materials  about 
him.  Becher  tells  us,  that  he  has,  by  means  of  this  arrangement, 
gone  through  fifty  experiments  in  a  day ;  and,  while  writing  on  che¬ 
mical  fubjeds,  if  any  difficulty  or  uncertainty  occurred*  he  imme¬ 
diately  got  up  from  hisdclk,  made  the  necelfary  experiment,  and 
fat  down  again  to  write  the  certain  fad:  fo  that  he  affirms,  there 
was  very  little  more  trouble  in  making  the  experiment  at  theffire, 
than  in  deferibing  the  procefs  by  the  pen. 

Materia  medica,  a  general  name  for  every  fubftance,  ufed  in 

medicine,  or  the  preparations  thereto. 

Materia  fubtilis,  denotes  a  fine  fubtile  matter,  which  the  Car¬ 
tesians  fuppofe  to  pervade  and  penetrate  freely  the  pores  of  all 
bodies,  and  to  fill  up  all  the  pores,  fo  as  not  to  leave  the  leafl  va¬ 
cuity,  or  interflice,  between  them. 

This  machine  they  have  recourfeto,  to  fupport  t'nedodrineof  an 
abfolute  plenum,  and  to  make  it  confident  with  the  phaenomena  of 
motion,  &c.  and,  accordingly ,  they  make  it  ad  and  move  at  pleafure, 
but  in  vain :  for,  were  there  any  fuch  matter,  in  order  for  it  to  be  able 
to  fill  up  the  vacuity  of  other  bodies,  it  muft,  itfelf,  be  intirely  yoid 
of  any;  i.  e.  it  mull  be  perfedly  folid,  vaftly  more  folid  than  gold  ; 
and,  therefore,  more  ponderous,  and  relift  vaftly  more,  which  (s  in- 
confiftent  with  phaenomena.  See  Vacuum  and  Plenum. 

MATERIALISTS,  a  fed  in  the  ancient  church,  compofe^  of 
perfons,  who,  being  prepofteffed  with  that  maxim  in  the  ancient  phi- 
lofophy,  Ex  nihilo  nihil  fit;  Out  of  nothing,  nothing  can  arifie  ;  had  re. 
courfe  to  an  internal  matter,  on  which  they  fuppofed  God  wrought 
in  the  creation^  inftead  of  admitting  God  alone  as  the  foie  caufe  of 
the  exiftence  of  all  things. 

Ma/erialijls,  is  alfo  a  name  given  to  thofe  who  maintain  that  the 
foul  of  man  is  material ;  or  that  the  principle  of  perception  and 
thought  is  not  a  fubftance  diftind  from  the  body,  but  the  refult  of 
corporeal  organization. 

MATHEMATICAL  point.  See  the  article  Point. 

Mathematical  feft,  in  the  hiftory  of  learning,  is  one  of  the 
two  leading  philofophical  feds,  which  appeared  towards  the  begin¬ 
ning  of  the  feventeenth  century  :  this  fed  direded  it’s  refcarches  bv 
the  principles  of  Galfendi,  and  fought  after  them  by  obfervation  and 
experience.  The  difciples  of  this  fed  denied  the  poffibility  of  cred- 
ing  on  the  bafisof  metaphyfical  and  abftrad  truths,  a  regular  and 
folid  fyftem  of  philolbphy,  without  the  aid  of  affiduous  obfervation 
and  repeated  experiments,  which  are  the  molt  natural  and  effcdual 
means  of  philofophical  progrefs  and  improvement.  The  advance¬ 
ment  and  reputation  of  this  fed,  and  of  natural  knowlege  in  gene¬ 
ral,  were  much  owing  to  the  plan  ot  philofophizing  proppled  by  lord 
Bacon,  to  the  eftablifhment  of  the  Royal  Society  in  London,  to  the 
genius  and  induftry  of  Mr.  Boyle,  and  to  the  unparalleled  refcarches 
and  difeoveries  of  Sir  Ifaae  Newton.  , 

MATHEMATICS,  from  fAaOm';,  originally  lignified  any  difei- 
pline  or  learning;  but  at  prefent  denotes  that  fciencc  which  teaches, 
or  contemplates,  whatever  is  capable  of  being  numbered  or  mea¬ 
fured,  in  fo  far  as  it  is  computable  or  mcafurable;  and,  accordingly, 
is  fubdivided  into  arithmetic,  which  has  numbers  for  it's  objed; 
and  geometry,  which  treats  of  magnitude. 

The  firft  who  cultivated  mathematics  after  the  flood  were  the  Alfy- * 
rians  and  Chaldeans ;  from  whom,  fays  Jol'ephus,  they  were  carried 
by  Abraham  to  the  Egyptians,  and  among  thefe  Ariftotle  fixes  the 
firft  rife  of  mathematics.  From  Egypt,  584  years  before  Chrift,  they 
palled  into  Greece  through  the  hands  of  Thales ;  after  him  came 
Pythagoras,  who  paid  a  particular  regard  to  arithmetic,  fetching  the 
greateft  part  of  his  philol'ophy  from  numbers;  he  firft,  according  to 
Laertius,  abftradcd  geometry  from  matter;  and  to  him  we  owe  the 
dodrine  ofincommenfurable  magnitude,  the  five  regular  bodies,  be- 
fides  the  principles  of  mufic  and  aftronomy.  To  him  fucceeded 
Anaxagoras,  Oenopides,  Brifo,  Antipho,  and  Hippocrates  of  Scio, 
who  all  applied  to  the  iadrarure  of  the  circle,  duplicature  of  the 
cube,  &c.  but  the  laft  with  moll  fuccefs,  and  Proclus  mentions  him 
as  the  firft  compiler  of  mathematical  elements. 

Democritus  excelled  in  mathematics  as  well  as  phyfics.  The  next 
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is  Plato,  who  not  only  improved  geometry,  but  introduced  it  into 

phyfics.  Out  of  his  fchool  proceeded  a  croud  of  mathematicians, 
among  whom  was  Leodamus,  who  improved  the  analyfis  firfl  in¬ 
vented  by  Plato;  Theastetus,  who  wrote  on  elements  ;  and  Archytas, 
wh»  firlt  applied  mathematics  to  ufe  in  life.  Fhefe  were  fucceeded  by 
Neocles  and  Theon.  Eudoxus  excelled  in  arithmetic  and  geometry, 
and  was  the  firft:  founder  of  a  fyftem  of  aftronomy.  Menechmus 
improved  the  elements. 

Arillotle’s  works  are  ftored  with  mathematics  ;  out  of  whofe  fchool 
came  Eudemus  and  Theophraftus;  the  firft  wrote  of  numbers,  geo¬ 
metry,  and  invifible  lines ;  the  latter  a  mathematical  hiftory.  To 
Arifteus,  lfidorus,  andHypficles,  we  owe  the  books  of  folids,  which, 
with  the  other  books  of  elements,  were  improved  and  methoftifed  by 
Euclid,  who  died  284  years  before  Chrift. 

An  hundred  years  after  Euclid,  came Eratofthenes  and  Archimedes; 
cotemporary  with  the  latter  was  Conon.  Soon  after  came  Apollo¬ 
nius  Pergatus,  whofe  conics  are  ftill  extant.  Hipparchus  and  Me- 
nelaus  wrote  on  the  fubtenfes  in  a  circle,  the  latter  on  fpherical  tri¬ 
angles.  Theodofius’s  three  books  of  fpherics  are  ftill  extant. 

In  the  year  70,  Ptolemy  of  Alexandria  was  born ;  he  was  fucceeded 
by  Plutarch  the  philofopher  ;  after  him  came  Eutocius,  who  com¬ 
mented  on  Archimedes,  and  occafionally  mentions  feveral  inventions 
on  the  duplicature  of  the  cube.  To  Ctefebes  of  Alexandria  we  owe 
bur  pumps,  and  Geminus  came  foon  alter,  whom  Proclus  prefers  to 
Euclid  himfelf. 

Diophantus  of  Alexandria  was  a  great  mafter  of  numbers,  and 
firft  inventor  of  algebra.  Nicomachus  is  celebrated  for  his  arithme¬ 
tical,  geometrical,  and  mufical  works;  Serenus,  for  books  on  the 
fe£lion  of  the  cylinder ;  Proclus,  for  his  comments  on  Euclid;  and 
Theon  has  the  credit,  among  fome,  of  being  author  of  the  books  of 
Elements  aferibed  to  Euclid.  Laftly,  Pappus  of  Alexandria,  who 
flourilhed  A.  D.  400,  is  celebrated  for  his  books  of  mathematical  col¬ 
lections  ftill  extant. 

Mathematics  are  commonly 'diftinguiflied  into  pure  and  fpeculative, 
which  confider  quantity  abftradtedly  ;  and  mixed,  which  treat  of 
magnitude  as  fublifting  in  material  bodies,  and  confequently  are  in¬ 
terwoven  every  where  with  phyfical  confiderations. 

Mixed  mathematics  are  very  comprehenfive ;  .fince  to  them  may  be 
referred  aftronomy,  optics,  geography,  hydrography,  hydroftatics, 
mechanics,  fortification,  navigation,  &c.  1 

Pure  mathematics  have  one  peculiar  advantage,  that  they  occafion  no 
uifputes  among  wrangling  difputants,  as  in  other  branches  of  know- 
Ic-ge  ;  and  the  reafon  is,  becaufe  the  definitions  of  the  terms  are 
premifed,  and  every  body  that  reads  a  propofition  has  the  fame  idea 
of  every  part  of  it.  Hence  it  is  eafy  to  put  an  end  to  all  mathema¬ 
tical  controverfies,  by  (hewing,  either  that  our  adverfary  has  not 
ttuck  to  his  definitions,  or  has  not  laid  down  true  premifes,  or  elfe 
that  he  has  drawn  falfe  conclufions  from  true  principles  ;  and  in 
cafe  we  are  able  to  do  neither  of  thefe,  we  muft  acknowlege  the  truth 
of  what  he  has  proved. 

It  is  true,  that  in  mixed  mathematics,  where  we  reafon  mathema¬ 
tically  upon  phyfical  fubje&s,  we  cannot  give  fuch  juft  definitions  as 
the  geometricians  :  we  muft  therefore  reft  content  with  deferiptions, 
and  they  will  be  of  the  fame  ufe  as  definitions,  provided  we  are  con¬ 
fident  with  ourfelves,  and  always  mean  the  fame  thing  by  thofe  terms 
we  have  once  explained. 

Dh  Barrow  gives  a  moil  elegant  defeription  of  the  excellence  and 
ufefulnefs  of  mathematical  knowlege  in  his  inaugural  oration,  upon 
being  appointed  profefior  of  mathematics  at  Cambridge. 

The  mathematics,  he  obferves,  effectually  exercife,  not  vainly  de¬ 
lude,  not  vexatioufly  torment,  ftudious  minds  with  obfeure  fubtilties  ; 
but  plainly  demonftrate  every  thing  within  their  reach,  draw  certain 
conclufions,  inftruft  by  profitable  rules,  and  unfold  pleafant  quefti- 
ons.  Thefe  difeiplines  likewife  inure,  and  corroborate  the  mind 
to  a  conftant  diligence  in  ftudy ;  they  wholly  deliver  us  from  a  credu¬ 
lous  fimplicity,  molt  ftrongly  fortify  us  againft  the  vanity  of  feep- 
ticifm,  effectually  reftrain  us  from  a  ralh  preemption,  molt  eafily 
incline  us  to  a  due  alfent,  perfectly  fubjeCt  us  to  the  government  of 
tight  reafon.  While  the  mind  is  abftraCted  and  elevated  from  fenfible 
matter,  diftinCtly  views  pure  forms,  conceives  the  beauty  of  ideas, 
and  inveftigates  the  harmony  of  proportions  ;  the  manners  themfelves 
are  infenfibly  corrected  and  improved,  the  affeCtions  compofed  and 
rectified,  the  fancy  calmed  and  fettled,  and  the  underftanding  raifed 
and  excited  to  more  divine  contemplations. 

MATRICE,  or  Matrix,  in  dyeing,  is  applied  to  the  five  fim- 
ple  colours,  whence  all  the  reft  are  derived  or  compofed.  Thefe  are, 
the  black,  white,  blue,  red,  and  yellow  or  root  colour.  See  the  ar¬ 
ticle  Dyeing,  for  further  information. 

Matrice,  or  Matrices,  ufed  by  the  letter-founders,  are  thofe 
little  pieces  of  copper  or  brafs,  at  one  end  whereof  are  engraven, 
dent-wife,  or  encreux,  the  feveral  characters  ufed  in  the  compofing  ol 
books. 

Each  charaCler,  virgula,  and  even  each  point,  in  a  difeourfe,  has 
it’s  feveral  matrix ;  and,  of  confequeiice,  it’s  feveral  puncheon  to 
ltrike  it.  They  are  the  engravers  on  metal,  that  out,  or  grave,  the 
matrices. 

When  types  are  to  be  call,  the  matrice  is  fattened  to  the  end  of  a 
mould,  fo  difpofed,  as  that  when  the  metal  is  poured  on  it,  it  may 
fall  into  the  creux,  or  cavity,  of  the  matrice,  and  take  the  figure  and 
impreftion  thereof.  See  2,r//er-FouNDERY. 

Matrices,  tiled  in  coining,  are  pieces  of  fteel,  in  form  of  dyes ; 
whereon  are  engraven  the  feveral  figures,  arms,  characters,  legends, 
&c.  wherewith  the  fpecies  are  to  be  (tamped. 

The  engraving  is  performed  with  leveral  puncheons,  which  being 
formed  in  relievo,  or  prominent,  when  (truck  on  the  metal,  make  an 
indented  imprellion,  which  the  French  call  en  creux.  Seethe  manner 
hereof  under  Engraving  on  Steel.  See  alfo  Coining. 

MATRICULA,  a  regifter  kept  of  the  admilfion  of  officers,  and 
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perfons  entered  into  any  body,  or  fociety,  whereof  a  lift  is  made. 
Hence  thofe  w  ho  are  admitted  into  our  univerfities,  are  faid  to  be  ma¬ 
triculated. 


MATRIX,  in  anatomy,  the  womb,  or  that  part  of  the  female  of 
any  kind,  wherein  the  foetus  is  conceived,  and  nourilhed  till  the  time 
ot  it’s  delivery.  See  Womb,  Uterus,  Foetus,  See. 

MATRON,  matrona,  among  the  Romans,  fignified  a  married 
woman,  and  fometimes  the  mother  of  a  family.  Aulus  Gellius,  and 
others,  take  the  name  matrona  to  belong  to  a  married  woman,  whe¬ 
ther  lhe  had  children,  or  not ;  and  that  from  hence  marriage  is  called 
rridtrimmy. 

Matrons ,  jury  of,  is  a  jury  of  twelve  difereet  women,  direfted 
bv  the  judge  to  inquire  into  the  faCt,  when  a  woman  is  capitally  con¬ 
victed,  and  pleads  her  pregnancy.  This  plea,  though  it  cannot  be 
made  in  flay  of  judgment,  may  be  urged  in  refpite  of  execution.  If 
the  jury  bring  in  their  verdiCt  quick  with  child,  execution  lhall  beftaid 
generally  till  the  next  felfion  ;  and  fo  from  feffion  to  felfion,  till  ei¬ 
ther  the  woman  is  delivered,  or  proves,  by  the  courfe  of  nature,  not 
to  have  been  with  child  at  all.  But  if  lhe  once  hath  had  the  benefit 
of  this  reprieve,  and  been  delivered,  and  afterwards  becomes  preg¬ 
nant  again,  fhe  lhall  not  be  intitled  to  the  benefit  of  a  farther  refpite 
for  that  caufe  ;  for  lhe  may  now  be  executed  before  the  child  is  quick 
in  the  womb,  and  lhall  not,  by  her  own  incontinence,  evade  the  fen- 
tence  of  jtiftice. 

MATRONALIA,  a  feftival  of  the  ancient  Roman  matrons,  (rom 
whom  it  had  it’s  name.  It  was  celebrated  on  the  calends  of  March, 
in  honour  of  the  god  Mars  ;  and  was  to  the  Roman  ladies  what  the 
feftival  of  the  Saturnalia  was  to  their  hufbands ;  for  at  this  time  they 
ferved  their  women  (laves  at  table,  and  received  prefents  from  their 
hulbands. 


MATROSSES,  foldiers  in  the  train  of  artillery,  next  below 
the  gunners,  and  properly  apprentices  to  them  ;  their  duty  is,  to  affift 
the  gunners  in  traverfing,  fpunging,  loading,  and  firing  of  guns,  See. 
They  carry  fire-locks,  and  march  along  with  the  guns  and  ftore-vvag- 
gons,  both  as  a  guard,  and  to  help  in  cafe  of  emergency. 

MATT,  in  chemiftry,  is  a  name  given  to  an  ore  not  perfeCUy  de¬ 
prived  of  it’s  fulphur,  when  fufed :  it  is  obtained  in  the  firft  fufion  for 
the  extraction  of  metal  from  fome  ores.  1 

MATTS,  on  board  a  (hip,  a  kind  of  broad,  thick  clouts,  woven 
out  of  fpun-yarn,  or  of  a  variety  of  ftrands,  or  feparate  parts  of  a 
finall  rope,  or  of  a  number  of  rope-yarns  twilled  into  foxes  ;  and  ufed 
to  preferve  the  main  and  fore-yards  from  galling  againft  the  malts  at 
the  ties,  and  at  the  gunnel  of  the  loof.  They  alfo  ferve  to  keep  the 
clew  of  the  fail  from  galling  there  ;  as  alfo  to  fave  the  clews  of  the 
fore-fail  from  doing  fo  at  the  beak-head  and  bowfprit.  The  longelt 
and  ftrongeft  fort  of  thefe  matts  are  called  panches. 

MATTER,  materia,  in  phyfiology,  whatever  is  extended  and  ca¬ 
pable  of  making  refiftance :  hence,  becaufe  all  bodies,  whether  folid 
or  fluid,  are  extended,  and  do  refift,  we  conclude  that  they  are  mate¬ 
rial,  or  made  up  of  matter.  The  Cartefians,  it  is  true,  make  matter 
to  confift  in  extenfion  alone  ;  but  extenfion,  without  refiftance,  is  no¬ 
thing  but  mere  fpace.  That  matter  is  one  and  the  fame  thing  in  all 
bodies,  and  that  all  the  variety  we  obferve  arifes  from  the  various 
forms  and  lhapes  it  puts  on,  feems  very  probable,  and  may  be  con¬ 
cluded  from  a  general  obfervation  of  the  procedure  of  nature  in  the 
general  formation  and  deftruCtion  of  bodies.  Thus,  for  inftance, 
water,  rarefied  by  heat,  becomes  vapour  ;  great  collections  of  vapours 
form  clouds  ;  thefe  condenfed  defeend  in  the  form  of  hail  or  rain  ;  part 
of  this  cohered  on  the  earth  conftitutes  rivers ;  another  part  mixing 
with  the  earth  enters  into  the  roots  of  plants,  and  fupplies  matter  to, 
and  expands  itfelf  into  various  fpecies  of  vegetables.  In  each  vegetable 
it  appears  in  one  fhape  in  the  root,  another  in  the  (talk,  another  in 
the  flowers,  another  in  the  feeds,  &c.  From  hence  various  bodies 
proceed ;  from  the  oak,  houfes,  Ibips,  &c.  from  hemp  and  flax  we 
have  thread ;  from  thence  our  various  kinds  of  linen :  from  thence 
garments ;  thefe  degenerate  into  rags,  which  receive  from  the  mill 
the’ various  forms  of  paper;  hence  our  books;  which  by  fire  a,e 
converted  partly  into  water,  partly  into  oil,  another  part  into  air,  a 
fourth  part  into  fait,  and  a  fifth  into  earth  ;  which  are  called  the  ele¬ 
ments  of  bodies;  and  which,  mixed  with  common  eaith,  are  again 
refufeitated  in  various  forms  of  bodies. 

Sir  Ifaac  Newton  thinks  it  highly  probable,  that  God  in  the  be- 
ginning  formed  matter  into  folid,  mafly,  impenetrable,  moveable 
particles,  or  atoms,  of  fuch  fizes  and  figures,  and  with  fuch  other 
properties,  and  in  fuch  proportion  to  fpace,  as  molt  conduced  to  the 
end  for  which  he  formed  them;  and  that  thefe  primitive  particles 
being  folids,  are  incomparably  harder  than  any  porous  bodies  com¬ 
pounded  of  them,  even  fo  hard  as  never  to  wear  or  break  in  pieces ; 
no  ordinary  power  being  able  to  divide  what  God  himfelf  made  one 
in  the  firft  creation.  While  thefe  particles  continue  intire,  they  may 
compofe  bodies  of  one  and  the  fame  nature  and  texture  in  all  ages ;  but 
fhould  they  wear  away,  or  break  in  pieces,  the  nature  of  things  de¬ 
pending  on  them  may  be  changed.  Water  and  earth,  compoled  ot 
old  worn  particles  and  fragments  of  particles,  would  not  be  of  the 
fame  nature  and  texture  now,  with  water  and  earth  compofed  ot  imire 
particles  in  the  beginning  ;  and  therefore,  that  nature  may  be  lalting, 
the  changes  of  corporeal  things  are  to  be  placed  only  in  the  various  le- 
parations,  and  new  affociations  and  motions  of  thefe  permanent  par¬ 
ticles,  compound  bodies  being  apt  to  break,  1,01  *n  ,h«  ofTolid 

particles,  but  where  thefe  particles  are  laid  together,  and  only  touch 

in  a  few  points.  See  the  article  Atom.  f  f  «  t  h - 

Matter  in  deed,  in  law,  ligntfies  a  particular  matter  of  fa fct  to  be 
proved  by  fome  deed,  and  is  frequently  mentioned  with  matter  of  re¬ 
cord  ;  as  where  a  man,  during  his  abfence  abroad  in  the  king  s  ler 
vice,  isfued  to  an  exigent ;  in  which  cafe,  if  fuch  perfon  would  take 
advantage  of  this  matfer  in  deed,  he  r.uft  allege  it  before  ^facias 
for  execution  is  awarded  againft  him,  otherwtfe  he  can  have  no  rel 
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Dll',  iruui  /nunc/  v *  *vvv,“  ■»  , 

0  canonical  book  of 

his  gofpel  in  Judea,  « the  reuueft  of  thofc  he 

St.  LUattu  thought  he  began  it  in  the  year  4.1,  eight 

Mars' after  ChHft’s  refurreaion.  It  was  written,  according  to  the 
reft  monv  of  all  the  ancients,  in  the  Hebrew  or  Syriac  language, 
teltimony  or  a  jn  rud.,  .  but  the  Greek  verfion  of  it, 

which  now  patles  for  the  original,  is  as  old  as  the  apodolical  times. 
:;1Z  view  in  writing  his  gofpel,  was,  chiefly  to  fliew  the 
roval  delbent  of  Jefus  Chrift,  and  to  reprefent  his  life  and  convcrfa- 
tioyn  arnong  men  N  o  one  of  the  apoltles  enters  fo  far  into  the  par- 
of  the  aaions  of  Jefus  Chrift,  or  has  given  fo  many  rules  for 
he  conduft  of  life.  If  we  compare  him  with  the  other  three  evan- 
oelifts  we  may  obferve  a  remarkable  difference  in  the  order  and 
fucccffion  of  our  Saviour’s  a&ions,  from  chap.  iv.  to  xiv.  13. 
Snme  have  imputed  this  variation  of  St  .Matthew  to  mere  chance  ; 
and  others  to  choice  and  defign  ;  however,  it  can  be  no  prejudice 
ro  the  truth  of  the  fads,  which  are  the  effential  parts  of  the  gofpel ; 
and  as  to  the  order  of  time,  the  facred  authors  were  not  always 

folicitous  about  it.  ,  ... 

Si.  Matthew  the  Ev  angel fi' s  Day,  a  feftival  of  the  Chnftian 

church,  obferved  on  the  2t ft  of  September. 

MATT  INS,  the  firft  canonical  hour,  or  the  nrft  part  or  the 

dailv  fervice  in  the  Romifh  church. 

MATURATION,  in  furgery,  the  fame  with  suppuration. 

Maturation,  in  pharmacy,  a  preparation  of  fruits,  or  other 
ftmples,  gathered  before  their  maturity,  to  fit  them  to  be  eaten, 

or  for  other  ufes.  See  Fruit,  &c.  .  .  .  . 

MAUND,  a  kind  of  great  bafket,  or  hamper,  containing  eight 

bales,  or  two  fats. 

MAUNDY,  or  Maundey  Thursday,  Dies  Mandati,  the 
Thurfday  before  Eafter;  fo  called  from  the  French  tnandc,  i.  e. 
ftortula  •  it  being  a  cullorn  on  that  day  to  give  a  largefs  or  bounty 
to  certain  poor  men,  whofe  feet  the  king  formerly  waflied,  as  a 
mark  of  humility,  and  in  obedieirce  to  the  command  of  Chrift. 

St.  MAUR,  congregation  of ,  in  ecclefiaftical  hiftory,  a  famous  fo- 
cietyof  benedictins,  which  was  founded  in  the  year  1620,  by 
theexprefs  order  of  Gregory  XV.  and  enriched  by  Urban  VIII. 
in  1627,  with  feveral  donations  and  privileges.  This  fociety  has 
been  diftinguifhed  by  the  great  number  of  excellent  rules  and  in- 
flitutions  that  are  obferved  in  it,  and  by  the  regular  lives  and  learn¬ 
ed  labours  of  it’s  members  ;  thofe  who  have  any  famous  congre¬ 
gation,  whofe  numerous  and  admirable  productions  have  call  a 
light  upon  all  the  various  branches  of  philology  and  the  belles 
lettres,  and  whofe  refearches  have  taken  in  the  whole  circle  of 
fciences,  philofophy  excepted. 

MAUSOLEUM,  a  magnificent  tomb,  or  funeral  monument, 
decorated  with  architecture  and  fculptur#,  and  inferibed  with  an 
epitaph:  eredted  in  honour  of  fome  emperor,  prince,  or  other  il- 
luftrious  perfon.  ,  . 

The  word  comes  from  Maufolus,  the  name  of  a  king  of  Caria, 
to  whom  Artemifia,  his  widow,  eredted  a  moft  (lately  monument, 
that  has  fince  been  numbered  among  the  feven  wonders  of  the  world; 
calling  it  from  his  name,  MauJ'oleum.  It  was  fixty  three  feet  long, 
almoit  four  hundred  and  eleven  feet  in  compafs,  and  about  thirty- 
five  feet  high,  furrounded  with  thirty-fix  columns,  that  were  beau¬ 
tified  in  a  wonderful  manner. 

MAXILLjE,  in  anatomy,  the  jaws  ;  or  thofe  parts  of  an  animal, 
wherein  the  teeth  are  fet,  and  which  ferve  for  malticating  the  food. 

Maxilla  faperior,  or  the  upper  jaw,  is  immoveable  in  man,  and 
all  other  animals  we  know  of ;  excepting  parrots,  crocodiles,  and 
the  acus  vulgaris,  or  gar-fifh. 

The  upper  jaw  comprehends  not  only  the  two  large  bones  named 
cJJ'a  maxillaria,  from  maxilla,  by  which  this  portion  of  the  face  is 
exprefled,  but  likewife  the  two  ofi'a  MALARuy,  the  two  oJJ'a  un¬ 
guis,  or  lachrymalia,  the  two  ofia  n asi ,  the  two  oJJ'a  palati,  the 
two  ofi'a  convoluta ,  or  lower  fliells  of  the  nqse,  and  one  Angle  bone, 
called  vomer.  All  thefe  amount  to  thirteen  in  number.  In  this 
jaw  are  alveoli,  or  fockets,  for  fixteen  teeth.  See  Plate  147,  fig.  1, 
lit.  d. 

Maxilla  inferior,  or  the  lower  jaw,  only  confifts  of  two  bones, 
which  unite  in  the  middle  of  the  chin,  by  the  intervention  of  a 
cartilage,  which  hardens  as  the  ehild  grows  ;  and  at  length,  about 
the  age  of  feven  years,  becoming  bony,  joins  the  two  bones  into  a 
continued  one,  refembling  the  Greek  v.  See  Plate  147,  fig.  1, 
'lit.  t. 

It  confifts  of  two  tables,  betwixt  which  is  a  fpongy  fubftance, 
in  children  medullary.  The  fore-part  is  (hallow,  juft  fufficient 
to  afford  fockets  for  fixteen  teeth ;  it  has  two  proceffes,  the  corone 
and  condyioides;  four  holes  or  foramina  for  the  paffage  of  the  veffels, 
and  five  pair  of  proper  mufcles,  viz.  the  crotaphytes  or  temporal, 
the  maffeter,  biventer  or  digaftricus,  pterygoideus  internus,  and 
pterygoideus  externus.  See  each  in  it’s  place. 

The  lower  jaw  is  connected  with  the  offa  temporum,  by  a  very 
lingular  kind  of  articulation,  partaking  of  the  nature  both  of  a  gin- 
glymus  and  arthrodia,  and  termed  by  Window  amphidiarthrofis. 
it’s  principal  motions  are  upward  and  downward,  and  in  all  the  dif¬ 
ferent  degrees  thereof  we  can  thruftit  forward,  pull  it  backward,  and 
turn  it  to  either  fide;  and  in  the  fame  manner,  in  any  degree  of  motion 
forward,  backward,  or  laterally,  we  can  raife  or  deprefs  it.  The 
mechanifm  of  this  articulation  of  it’s  motions  depends  on  a  car¬ 
tilage. 

MAXILLARY  hones,  or  great  bones  of  the  upper  jaw,  are  two 
in  number,  fituated  one  on  each  fide,  in  the  anterior  and  middle  part 
of  the  face  ;  their  conformation  is  very  irregular,  and  they  are  of 
very  confiderable  extent.  Anatomifts  generally  divide  them  into  the 
fixtsrnal  and  internal  fides.  The  maxillary  bone  is  almoit  compact, 


and  without  diploe,  except  in  the  alveolary  arch,  and  at  the  point 
of  the  orbitary  apophyfis. 

Maxillary  gland,  a  confiderable  gland  of  the  conglomerate 
kind,  fituatc  on  "the  infide,  under  the  lower  jaw  bone,  near  the 
mufculus  digaftricus. 

Maxillary  mufcles,  in  fifli,  two  large  mufcles  placed  under  the 
lower  jaw,  and  ferving  to  move  it:  thefe,  with  the  two  hypothal- 
mic  mufcles,  which  are  placed  under  the  eyes,  are  faid  to  be  the 
four  cephalic  mufcles  of  fifties. 

MAXIM,  denotes  an  eflablifhed  propofition  or  principle:  in 
which  fenfe  it  amounts  to  much  the  fame  with  axiom. 

Maxims  are  a  kind  of  propofitions,  which  have  paffed  for  prin¬ 
ciples  of  fcience;  <ind  which,  being  felf-evident,  have  been  by 
fome  fuppofed  innate. 

MAXIMUM,  in  mathematics,  denote  the  greateft  quantity  at¬ 
tainable  in  any  given  cafe.  By  which  it  (lands  oppofed  to  mini¬ 
mum,  fignifying  the  leaft. 

Methodusde  Maximis^  Minimis,  a  method  fo  called,  in  ufe 
among  the  mathematicians,  whereby  they  arrive  at  the  greateft  or 
leaft  poffible  quantity  attainable  in  any  cafe. 

If  the  femiordinates  of  any  curve  continually  increafe  or  decreafe 
to  fome  certain  term,  which  once  palled  they  begin  again  to  decreafe 
or  increafe,  the  method  whereby  their  maxima  &  minima,  i.  e.  their 
greateft  and  leaft  ftates  are  determined,  is  called  the  method  de  max - 
imis  &  minimis;  which,  it  is  true,  may  be  ufed  to  determine  other 
quantities  that  increafe  or  decreafe  to  «»ny  certain  term  ;  but  then 
they  mult  always  be  reprefented  by  the  femiordinates  of  curves. 

If  a  flowing  quantity  inequation  be  propofed  to  be  determined 
to  any  extreme  value";  the  rule  is:  having  put  the  equation  into 
fluxions,  let  the  fluxion  of  that  quantity  (whofe  extreme  value  is 
fought)  be  fuppofed  — o  ;  by  this  means,  all  thofe  members  of  the 
equation,  into  which  it  is  found,  will  vanifh,  and  the  remaining 
ones  will  give  the  determination  of  the  maximum  or  minimum  defired. 

The  reafon  of  the  rule  is,  that  every  maximum  ox  minimum  is,  in 
it’s  own  nature,  a  (table  quantity,  becaufe  at  that  term  where  a 
quantity  becomes  a  maximum  or  minimum,  it  can  neither  be  increaf- 
ing  nordecreafing :  to  determine  therefore  any  flowing  quantity  to 
a  maximum  or  minimum,  is  to  make  it  (inftead  of  a  flowing)  a  per¬ 
manent  one  ;  but  the  fluxion  of  a  permanent  quantity  is  equal  to 
nothing.  This  we  fhall  illuftrate  by  the  following  examples. 

I.  Po  determine  the  greatcjl  or  leaf  applicate  in  an  algebraic  curve. 
Since,  in  curves  that  have  a  maximum  and  a  minimum,  the  tangent  TM 
(Plated,  fig.  4,  and  26,)  degenerates  at  length  into  D  E,  and  be¬ 
comes  parallel  to  the  axis,  and  fo  the  perpendicular  M  H  coincides 
with  the  greateft  or  leaft  applicate  C  G ;  in  the  cafe  of  maximum  and 
minimum,  the  fubtangent  T  P  becomes  infinite,  and  the  fubnormal 

PH  equal  to  nothing  :  but  P  H  =  12*  It  then  12  =  0;  we 

x  x 

fhall  find  y  =  o;  and  becaufe  ofP  T  =  22.  —  00  (the  noteofinfi- 

y 

nityj  k  =  00.  1 1  is  poffible  for  the  tangent  HG  (fig.  5,)  to  lie  di¬ 

rectly  againft  the  femiordinate  G  C ;  in  which  cafe,  the  fubtangent 
PT  is  equal  to  nothing,  and  the  fubnormal  P  H  is  infinite.  But 

P  T  —2  K  —  o  ;  therefore  if  2  =  o.  we  fhall  have  x  =  o;  or 

becaufe  P  H  -=2-  ^  =  eo  ,  we  find  y  —  00  ;  both  x  and  y  being,  in 
x 

refpeCt  of  y  infinitefimals.  From  the  equation  of  the  curve  there¬ 
fore  we  are  to  find  the  value  of y,  which  is  to  be  made  equal  either 
to  nothing,  or  to  infinity,  that  we  may  have  the  value  of  the  ab- 
feifs,  to  which  the  greateft  applicate  is  co-ordinate. 

II.  To  cut  a  right  line  AB( fig.  6,)  in  fuch  a  manner  in  D,  that  the 
reft  angle  A  D  and  D  B  Jhall  be  the  greatefi  that  can  pojfibly  be  thus  con- 

firufied.  Let  AB=n,  A  D  r=  at  ;  then  will  D  B=z  a  —x  ;  con- 
fequently  A  D  X  D  B  =.a  x  —  x  x,  fome  maximum  ;  and  hence 
it’s  fluxion  will  be  equal  to  nothing,  as  being  conceived  at  a  circle 
to  which  ax  —  xx  zzzy y. 

Wherefore  ax  —  2  at  x=.  2  yy  ■=.  a 


■2  x: 


{a: 


The  line  A  B  therefore  is  to  be  cut  into  two  equal  parts ;  and  the 
fquare  is  the  greateft  of  all  rectangles,  whofe  altitudes  and  bafes, 
taken  together,  are  equal  to  each  other. 

III.  To  find  the  fraction  which  fhall  exceed  it's  cube  by  the  greatefi 
quantity  pofiible.  Let  *  denote  a  variable  quantity,  exprelfing  number 
in  general ;  then  the  excefs  of  at  above  x3  being  univerfally  repre¬ 
fented  by  x  —  at3,  we  fhall  have  the  fluxion  of  this  quantity,  or 

x —  3  x2  x  =  o  ;  and,  therefore,  x=\/r  (he  fraction  required. 

I V.  To  determine  the  greatefi  reft  angle  that  can  be  inferibed  in  a  given 
triangle.  Let  the  bafe  A  C  of  the  triangle  ( Plate  29,  fig.  66,):=  b. 
and  it’s  altitude  B  D  =  a  ;  and  let  the  altitude  B  S  of  the  inicribed 
reCtanglc  m  c,  confidered  as  variable,  be  at  :  then,  becaufe  of  the  pat 
rallel lines  A  C,  a  c,  it  will  be  BD(a):  AC(i)::DS(a  —  x): 

b  a  —  b  x 

. - - — =zac :  whence  the  area  of  the  reCtangle,  or  a  c  X 


B  S  will  be ; 


b  a  x  —  b  x3 


whofe  fluxion 


b  a  x  —  2  b.' 


x  x 


being 


a 

—  o,  we  fhall  have  x  —  \  a :  and,  therefore,  the  greateft  inferibed 
reCtangle  is  that  whofe  altitude  is  juft  half  the  altitude  of  the  tri¬ 
angle. 

V.  To  determine  the  greatefi  cylinder  d  g,  that  can  be  inferibed  in  a 
given  cone  ADB(  Plate  20,  fg.  67).  Let  a^BC,  the  altitude  of 

the 


MEAD 


the  cone,  £=AD,  the  diameter  of  it’s  bafe ;  *• — fig  (y /,)  t^e  . 

amerer  of  the  cylinder,  confidered  as  variable  ;  p — 3-*4i59  gcc< 

4 

theareaof  thecircle  whofe  diameter  is  unity :  then  the  areas  of  circles 
being  to  one  another  as  the  fquares  of  their  diameters,  we  have  i 2  : 
x2  ::  p  :p  *2  the  area  of  the  circle  f'sg  r.  Moreover,  from  the 
fimilarity  of  the  triangles  ABC  and  A  df,  we  have  \  b  (A  C) :  a 

(BC) : :  1  b—\x{\d) :  df=“}~~a?  ;  which  multiplied  by  the 

b 

,  •  pabx 2 — p  a  x2  c  r  , 
area/i  at2  gives / - 1 - for  the  folid  content  of  the  cylinder  ; 


which  being  a  maximum,  it’s  fluxion  17 /';x*  3Pax~  ■vmi1q.|3C 

b 

zzzo  ;  confequently  xc^z  —  and  df=.  ;  whence  it  appears  that 

3  3 

the  infcribed  cylinder  will  be  the  greateft  poffible,  when  the  alti¬ 
tude  thereof  is  juft  ^  of  the  altitude  of  the  whole  cone. 

VI.  To  find  the  greateft  cone  that  can  be  infcribed  in  a  given  fphere. 
Let  AD  (fig.  68,)  the  diameter  of  the  lphere,  be=«;  ,78539,  &c. 
the  area  of  a  circle,  whofe  diameter  is  1,  ber=r;  and  AC,  the  al¬ 
titude  of  the  cone,  —  x  ;  then  CD  =a  — *.  Then  by  3,5  Euc. 

3.  AC  X  c  D  — C  B2  ;  i.e.  at  —  at  —ax  —  x2=CB2-, 
therefore  (becaufe  the  fquare  of  the  diameter  is  four  times  the 
fquare  of  the  radius)  by  2  Euc.  12.  4  a  c  x  —  4  cat2  —  theareaof 
the  cone’s  bafe  ;  which,  by  10  Euc.  12,  drawn  into  a.  x  is  |  a  c  *2 

—  t  c  x\ ’  =  fhe  cone’s  folidity,  a  maximum  :  therefore,  fince  all  the 
affirmative  powers  of  a  quantity,  that  is  a  maximum  er  minimum,  as 
well  as  the  fum,  remainder,  produdf,  or  quotient,  arifing  from  the 
maximum  ox  minimum,  and  any  invariable  quantity,  are  maxima  or 
minima  likewife,  ax2  —  x 3  =  a  maximum  :  and  it’s  fluxion  2  a  x  x 

—  3V_  o  ;  which  divided  by  x  x  gives  2  a  —  3  x  —  o,  and  3  x 
Tf  2.'7>  anc^.'v  —  •§•  a:  fo  that  the  cone  will  be  a  maximum,  when 
it  s  altitude  is  -f  of  the  fphcre’s  diameter. 

The  fluxion  of  the  bafe  of  a  curve,  or  it’s  abfcifla  being  given, 
when  the  fluxion  of  the  ordinate  vanifhes,  the  tangent  becomes  pa¬ 
rallel  to  the  bafe,  and  the  ordinate,  moft  commonly,  is  a  maximum 
ox  minimum,  according  to  the  rule  given  by  authors  on  this  fubje£t, 
and  mentioned  in  the  preceding  part  of  this  article.  But  it  is  to  be 
obferved,  that  if  the  fecond  fluxion  of  the  ordinate  vanifti  at  the 
fame  time,  and  the  third  fluxion  be  real,  this  rule  does  not  hold  ; 
for  the  ordinate  is,  in  that  cafe,  neither  a  maximum  nor  a  minimum. 
Ii  the  firft,  fecond,  and  third  fluxions  vanifti,  and  the  fourth  fluxion 
be  real,  the  ordinate  is  a  maximum  ox  minimum.  The  general  rule 
given  by  Mr  Maclaurin,  is,  that  when  the  firft  fluxion  of  the  or¬ 
dinate,  with  it’s  fluxionsof  any  fubfequent  fucceflive  orders,  vanifti, 
and  the  number  of  all  thefe  fluxions  that  vanifti  is  odd,  then  the  or¬ 
dinate  is  a  maximum  or  minimum,  according  as  the  fluxion  of  the 
next  order  to  thefe  is  negative  or  pofitive.  But  if  the  number  of 
all  the  fluxions  of  the  ordinate,  of  the  firft  and  fubfequent  fuccef- 
five  orders  that  vanifti,  be  an  even  number,  the  ordinate  is  then 
neither  a  maximum  nor  a  minimum. 

MAY,  the  fifth  month  in  the  year,  reckoned  from  our  firft,  or 
January  ;  and  the  third,  counting  the  year  to  begin  with  March, 
as  the  Romans  anciently  did. 

In  this  month  the  fun  enters  Gemini,  and  the  plants  of  the  earth 
in  general  begin  to  flower. 

The  month  of  May  has  by  many  been  efteemed  favourable  to 
love  ;  and  yet  the  ancients,  as  well  as  fome  of  the  moderns,  look 
on  it  as  an  unhappy  month  tor  marriage.  The  original  reafon  may 
be  referred  to  the  Yeaft  of  the  Lemures. 

MAYOR,  or  Maiok,  the  chief  magiftrate  or  governor  in  the 
cities,  and  moft  corporation  towns  of  England  ;  chofen  annually 
by  his  peers  ©ut  of  the  number  of  the  aldermen.  See  Alderman. 

The  mayor  of  the  place  is  the  king’s  lieutenant,  and,  with  the  al¬ 
dermen  and  common-council,  can  make  laws,  called  bye-laws ,  for 
the  government  of  the  place.  He  hasalfothe  authority  of  a  kind 
of  judge,  to  determine  matters,  and  to  mitigate  the  rigour  of  the 
law. 

King  Richard  I.  A.  D.  1189,  firft  changed  the  bailiffs  of  Lon¬ 
don  into  mayors ;  by  whofe  example  others  were  afterwards  ap¬ 
pointed. 

Mayors  of  corporations  are  juftices  of  peace,  pro  tempore,  and  they 
are  mentioned  in  feveral  ftatutes  ;  but  no  perfon  fhall  bear  any  of¬ 
fice  of  magiftracy  concerning  the  government  of  any  town,  cor¬ 
poration,  &c.  that  hath  not  received  the  facrament,  according  to 
the  church  of  England,  within  one  year  before  his  eledfion  ;  and 
who  fhall  not  take  the  oaths  offupremacy,  &c.  Stat.  13  Car.  II. 

MAZUR,  a  fpecies  of  birds,  which  the  Arabian  failors  efteem 
very  lucky,  bccaufe  it  lays  it’s  eggs  clofe  by  the  fea-fhore  before 
good  weather  ;  fo  that  when  thefe  are  obferved  they  promife  them- 
felves  a  fafe  voyage. 

MEAD,  a  wholefome,  agreeable  liquor,  prepared  of  honey  and 
water,  and  likewife  called  metheglin. 

One  of  the  beft  methods  of  preparing  mead  is  as  follows :  into 
twelve  gallons  of  water  flip  the  whites  of  fix  eggs  ;  mixing  thefe 
well  together,  and  to  the  mixture  adding  twenty  pounds  of  honey. 
Let  the  liquor  boil  an  hour,  and  when  boiled,  add  cinnamon,  gin¬ 
ger,  cloves,  mace,  and  a  little  rofemary.  As  foon  as  it  is  cold,  put 
afpoonful  of  yeaft  to  it,  and  turn  it  up,  keeping  theveflel  clofe  ;  and, 
^ne>  bottle  it  off  for  ufe.  Or^ 

Take  four  gallons  of  water,  and  as  much  honey  as  will  make  it 
bear  an  egg  •  add  to  this,  the  rind  of  three  lemons :  boil  it,  and 
fcum  it  well  as  it  rifes.  Then  take  it  off  the  fire,  and  add  the  three 
lemons  cut  in  pieces  ;  pour  it  into  a  clean  tub  or  open  veffel,  and 
let  it  work  for  three  days ;  then  fcum  it  well,  and  pour  off  the  clear 
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part  into  a  calk,  and  let  it  ftand  open  till  it  ccafesro  u-m 

in . z: 

to  hr.  n  •  J ' on,meaJ\  fo!,i  by  retale  or  otherwife,  is  1 ,  id.  a  pallon 

to  be  paid  by  the  maker.  ^gmon, 

jr  Mead>  in  ir’s  general  acceptation,  means  par 
lure  or  grafs-lands,  annually  mown  for  hav  ;  but  it  is  more  oartfeu 

emeSnJhe0  1;?,lds.that  are  1(W  as  to  be  toomoift  for  cattle  to’ 
graze  upon  them  in  winter,  without  fpoiling  the  fward  Too  much 

bcftffidtrTV5  a'm0ft  T;!1/  preJ*udicial  to  meadows,  but  the 
belt  Dnd  for  meadows  is  a  rich  foil,  that  has  a  moift  bottom  efne- 

K  a"d  wbore  ffiere 

,L,n  .!  r  d  ftent’  t!?at  tbe  ^’ater  will  not  lodge :  thefe  are  better 

rhn?mh°fh  ty  greoat  nVCrS’  where  the  croPs  are  often  loft.  Thofe 
tha  may  be  overflowed  at  pleafure,  are  called  water  meadows  ;  thefe 

fliould  never  be  overflowed  till  the  end  of  March  cxceDt  once  nr 

deaf  VYiT’  Whifn  there  areruch  flot,d*  a£  bringdown  a  -reat 

dxv  SiT  '  UfPpe-r'land’  anc‘  if  the  feafon  (hould  prove 
dry  it  will  be  of  great  ferv.ee  to  the  grafs,  if  the  meadows  are 

overflowed  again  ;  but  then  the  cattle  fhould  not  he  turnedTn  till 
he  fward  is  dry  enough  to  bear  their  weight.  Miller  recommends 
the  weeding  o f  meadows  in  April  and  October,  with  a  fpaddle,  and 
rolling  them  with  a  heavy  roller  in  fpring  and  autumnP  See  PasJ 
ture,  Grass,  and  Hay. 

MEAL,  the  flour  of  corn.  The  colour  and  the  weight  are  the 
two  things  that  denote  the  value  of  meal,  or  flour  ;  the  whiter  and 
the  heavier  it  is,  other  things  being  alike,  the  better  it  always  is. 

1  ht  meal  of  England  is  the  hnelt  and  whiteft  in  the  world.  The 
French  is  ufually  browner,  and  the  German  browner  than  that 
Our  flour  keeps  well  with  us,  but  in  carrying  abroad  it  often  ac-S 
quires  damp  and  becomes  Dad.  All  flour  is  fubjeftto  breed  worms  • 
tnefe  are  ot  the  fame  colour  with  the  flour,  therefore  not  always 
diftinguiftiable  by  the  eye;  but  when  the  flour  feels  damp,  and 
fmells  rank  and  mufty,  u  may  be  conje&ured  that  they  are  verv 
numerous  in  it.  1  } 


MEAN,  in  general,  denotes  the  middle  between  two  extremes 
Thus  we  fay,  the  mean  motion  of  a  planet ;  it’s  mean  diftanee  Ac* 
which  as  far  exceeds  the  leaft  diftanee  or  motion,  as  it  is  exceeded 
by  the  greateft. 

Mean  conjunaion,  and  oppofition,  in  aftronomy,  is  when  the  mean 
place  of  the  fun  is  in  conjunction  or  oppofition  with  the  mean  place 
or  the  moon  in  the  ecliptic.  r 

Mean  difiance  of  a  planet  from  the  fun,  is  the  right  line  drawn  from 
the  fun  to  the  extremity  of  the  conjugate  axis  of  the  ellipfis  in  which 
the  planet  moves. 

Mean  motion,  is  that  whereby  a  planet  is  fuppofed  to  move 
equally  in  it’s  orbit,  and  is  always  proportional  to  the  time. 

MEASLES,  morbilli,  in  phyfic,  a  cutaneous  difeafe  attended  with 
eruptions  not  tending  to  fuppuration,  and  a  fever. 

This  difeafe,  fays  Sydenham,  arifes  in  January,  and  increafes 
daily  till  the  approach  of  the  vernal  equinox  ;  after  which  time  it 
abates  in  the  fame  gradual  manner,  and  difappears  in  July.  It 
principally  attacks  children.  As  the  meafles,  in  their  nature,  nearly 
refemble  the  fmall  pox,  fo  do  they  likewife  agree  pretty  much  there¬ 
with  in  the  method  of  cure  which  they  require. 

“  I  confined  the  patient  to  a  bed  for  only  two  or  three  days  after 
the  eruption,  that  the  blood  might  gently  breathe  out  the  inflamed 
and  noxious  particles,  that  are  eafilv  feparable  through  the  pores  ; 
and  allowed  no  more  clothes  nor  fire  than  he  accuftomed  himfelf  to^ 
when  in  health.  1  forbad  all  flefh  meats,  and  permitted  water 
gruel,  barley  broth,  and  the  like,  andfometimes  a  roafted  apple  for 
diet ;  and,  for  drink,  either  lmall  beer  or  milk  boiled  with  thrice  it’s 
quantity  of  water.  To  relieve  the  cough,,  which  almoft  always  at¬ 
tends  this  difeafe,  I  ordered  a  draught  of  fome  petforal  decodlion 
between  whiles,  with  a  proper  lin&us.  But  I  principally  obferved 
to  give  diacodium  every  night  throughout  the  diftemper. 

Rut  if  by  ufing  cardiacs,  and  too  hot  a  regimen,  after  the  eeffa- 
tion  of  the  difeafe,  the  patient’s  life  be  endangered  by  the  violent 
fever,  difficulty  of  breathing,  Ac.  I  have  with  great  fuccefs  ordered 
even  the  tendered  infants  to  be  blooded  in  the  arm,  in  fuch  quanity 
as  the  age  and  ftrength  indicated.  Sometimes  alfo,  when  the 
difeafe  has  been  urgent,  I  have  not  been  afraid  to  repeat  the  opera¬ 
tion.  Bleeding  alfo  cures  the  loofenefs  which  fucceeds  the  meafles." 

The  pra&ice  of  giving  the  bark  in  the  meafles  was  firft  introduced 
by  Dr.  Cameron,  ofWorcefter,  whoobferves,  that  it  prevents  the 
retroceflion  of  the  morbid  acrimony,  and  continues  the  efflorefcence 
on  the  fkin,  fometimes  fo  long  as  the  twelfth  day.  In  this  way, 
fays  Dr.  Percival,  the  cough  and  other  inflammatory  fymptoms  are 
in  a  great  meafure  obviated ;  and  the  patient  is  freed  from  all  danger 
of  a  peripneumony,  the  fatality  of  which  Sydenham  deferibes  in 
fuch  lirong  terms. 

Opiates  fhould  never  be  given  except  in  cafes  of  extreme  refllefs- 
nefs,  a  violent  loofenefs,  or  when  the  cough  is  very  troublefome. 
For  children,  the  fyrup  of  poppies  is  fufficient ;  and  a  tea-fpoonful 
or  two  may  be  occafionally  given,  according  to  the  age  of  the  pa- 
tienr,  or  the  violence  of  the  fymptoms.  When  the  meafles  are  gone 
oft’,  the  patient  ought  to  be  purged,  as  in  the  fmall-pox :  and  if  it  is 
fucceeded  by  a  diarrnoea,  this  may  be  checked  by  a  gentle  dofe  of 
rhubarb,  taken  for  fome  days  in  the  morning,  and  an  opiate  at 
night :  and  if  thefe  fail,  bleeding  will  be  commonly  effectual. 

The  meafles  is  a  difeafe  more  troublefomethan  dangerous ;  though 
it  often  inclines  to  confumptions,  by  a  cough  which  it  leaves 
behind.  If  fuch  fymptoms  appear,  fmall  quantities  of  blood  may 
be  often  let  at  proper  intervals  ;  and  the  patient  fhould  drink  alles 
milk,  remove  to  a  free  air,  if  in  a  large  town,  and  ride  daily  on 
horfcback  ;  and  keep  clofe  ta  a  diet  of  milk  and  vegetables. 
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The  mailt!  niav  be  inoculated  by  means  of  the  hot  fharp  rheum 
which  diftils  from  the  eyes,  or  blood,  or  by  means ° 
under  the  arm-pits,  or  cotton  rubbed  upon  the  Ikin,  and  applied 
v  here  the  punfifurc is  made.  Tiffot  allures  us,  that  he  pradifed 
the  inoculation  of  the  meafles  for  twelve  years,  with  great  fuccefs. 
I>.  Home,  of  Edinburgh,  propofed,  by  ,noFulat,ne 
lelfen  it’s  mortality,  and  to  prevent  the  cough,  and  other  diforders, 
which  are  the  confequenccs  of  this  difeafe  m  the  natural  way:  and 
his  experience  manifefts  the  advantages  of  this  Pra&'ce>  an{J  that 
thev  even  exceed  thofe  which  attend  the  inoculation  of  the  fmall-pox. 
MEASURE,  in  geometry.  Confult  Syftem  of  Geometry. 
Measure,  in  a  legal  and  commercial  fenfe,  denotes  acer  ai 
quantity  or  proportion  of  any  thing  bought,  fold,  valued,  or  the  like. 
Meafures  areP  then  various,  according  to  the  various  kinds  and  d,. 
mentions  of  the  things  meafured.  Hence  anfe  lineal  c »  ^ 
meafures,  for  lines  or  lengths  ;  fquare  meafures,  for  areas  or  fuperh- 
cies ;  and  folid  or  cubic  meafures,  for  bodies  and  their  caPacI^es- Al 
which  again  are  very  different  in  different  countries,  and  in i  differ 
ent  agesfand  even  many  ofthemfor  different  commodities.  Whence 
arife  other  divifions  of  ancient  and  modem  meafures,  domeftic  and 
foreign  ones,  dry  meafures,  liquid  meafures,  &c.  _  F 

Long  Measures,  or  Measures  of  application.  The  Englifh 
flandard  long  meajure  for  commerce,  or  that  where  y  t  e  quan 
of  things  are  ordinarily  eftimated  in  the  way  of  trade,  is  the  >ard, 
containing  three  Englifh  feet.  It’s  divifions  are  thefoot,  fpan,  palm, 
inch,  and  barley-corn;  it’s  multiples  the  pace,  fathom,  Pole»  *ur- 
long,  and  mile.  The  proportions  thefe  feverally  bear  to  each  other, 
are  expreffed  in  the  following  table. 

Englifh  Measures  of  Length. 

Barley-corns 


3 

Inch’ 

- 

9 

3 

Palm 

27 

3 

Span 

*i 

36 

12 

4 

Foot 

,  54 

*  18 

6 

2 

*1 

Cub't 

t 

108 

36 

12 

4 

6* 

3 

2 

Yard 

180 

60 

20 

5 

3t 

*1 

Pace 

216 

72 

24 

8 

22 

6 

i6i 

4 

11 

2 

*T 

Fathom 

594 

198 

66 

b\ 

3r’o 

H 

Pole 

F 

23760 

7920 

2640 

OO 

.OO 

O 

660 

440 

220 

132 

no 

40 

190080 

63360 

21 1  20 

7040 

5280 

352c 

1760 

1 0,56s,  880 

320 

Eng  S' 


Dec. 


Digit 

4 

12 

24 

Palm 
■  — 

3 

6 

Span 

2 

j  i  ,  -  x 

Cubit  —  — 

96 

24 

8 

4 

Fathi 

am  —  — 

Ezechiel’s  reed  — 

14  Arabian  pole  — 

1 44 
192 
1920 

36 

48 

480 

12 

16 

00  0 

*t 

2 

160 

80 

20 

134  ioJSchoenus,  or') 

feet.  S’ 

o  0.912 
o  3.648 
o  10.944 
I  9.888 

7  3-552 
10  11.328 

14  7.104 

145  n-o4 
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Englifh 
miles  paces  feet. 


Cubit 


400 


2000 


4000 


12000 


Stadium  — 

^Sab.  day’s  journey 
Eaftem  mile 
Parafang 


96000 


10 


3° 


240 


24 


8! a  day’s  journey  • — 


o 

o 

o 

1 

4 

33 


o 

*45 

729 

403 

*53 

172 


1.824 

4.6 

3.000 

1. 000 

3.000 

4.000 


A  Table  of  Measures  of  Length  of  the  principal  Places  in  Eu¬ 
rope,  compared  with  the  Englifh  Yard. 


100  Aunes  or  ells  of  England  equal  to 
100  of  Holland  or  Amfterdam 

100  of  Brabant  or  Antwerp 

100  of  France 

xoo  of  Hamburg,  Francfort,  &c. 

100  of  Breflau 

100  of  Dantzick 

100  of  Bergen  and  Drontheim 

100  of  Sweden  or  Stockholm 

100  of  St.  Gall,  for  linens 

100  of  ditto,  cloths 

100  of  Geneva 

100  Canes  of  Marfeilles  and  Montpelier 

loo  of  Touloufe  and  High  Languedoc 

100  of  Genoa,  of  9  palms 

100  of  Rome 

100  Varas  of  Spain 

100  of  Portugal 


Eng. 

yard. 

125 

75 

7o 

1281 

621 

6o* 

66| 

68* 

65I 

«7i 

67 

»24| 

214* 

200 

245S 

227* 

93+ 

123 


100  Cavidosof  Portugal 
100  Brafles  of  Venice 
100  of  Bergamo,  &c. 

100 
100 


l£ng. 
>ard. 

57 

73t 

„  T  t  7*1 

of  Florence  and  Leghorn  -  64 

of  Milan  -  58^ 

N.  B.  The  aunes,  or  ells  of  Amfterdam,  Haerlem,  Leyden,  the 
Hague,  Rotterdam,  and  other  cities  pf  Holland,  as  alfo  that  of  Nu¬ 
remberg,  being  all  equal,  are  comprehended  under  that  of  Amfter¬ 
dam  ;  as  thofe  of  Ofnabrug  are  under  thofe  of  France  ;  and  thofe 
of  Bern  and  Bafil  are  equal  to  thofe  of  Hamburg,  Francfort,  and 
Leipfic. 

For  the  fubdivifion's  and  multiples  of  each  of  thefe  meafuns  of 
length,  fee  the  article  Aune,  &c. 

For  the  proportion  of  the  feet  of  the  principal  nations  of  Europe, 
compared  with  the  Englifh  foot,  fee  the  article  Foot. 

Square  or  Superficial  Measures.  Englifh  fquare  or  fuperficial 
meafures  are  raifed  from  the  yard  of  36  inches  multiplied  into  it- 
felf,  and  thus  producing  1296  fquare  in  the  fquare  yard:  the  divi¬ 
fions  of  this  are  fquare  feet  and  inches  ;  and  the  multiples,  poles, 
roods,  and  acres,  as  in  the  following  table. 


Inches 


Englifh  Square  Measures. 


144!  Feet 


1290 

9 

Yards 

3600 

25 

4 

Paces 

39204 

272* 

3°i 

10.89 

1568160 

10890 

1210 

435-6 

6272640 

43560 

0 

00 

*743-0 

Poles 


40 


Rood 


160 


4|Acre 


Grecian  fquar e-meafures  were  the  plethron,  or  acre,  by  fome  faid 
to  contain  1444,  by  others  10000  fquare  feet ;  and  the  aroura,  the 
half  of  the  plethron.  The  aroura  of  the  Egyptians  was  the  fquare  of 
xoo  cubits. 

Cubical  Measures,  or  Meafures  of  Capacities  for  Liquids.  The 
Englifh  meafures  were  originally  raifed  from  troy-weight ;  it  being 
ena&ed  by  feveral  ftatutes  that  eight  pounds  troy  of  wheat,  gathered 
from  the  middle  of  the  ear,  and  well  dried,  fhould  weigh  a  gallon 
of  win e-tneafure,  the  divifions  and  multiples  whereof  were  to  form 
the  other  meafures ;  at  the  fame  time  it  was  alfo  ordered,  that  there 
fhould  be  but  one  liquid  meafure  in  the  kingdom :  yet  cuftom  has 
prevailed,  and  there  having  been  introduced  anew  weight,  viz.  the 
avoirdupois,  we  have  now  a  fecond  ftandard-gallonadjutted  thereto, 
and  therefore  exceeding  the  former  in  the  proportion  of  the  avoir¬ 
dupois  weight  to  troy  weight.  From  this  latter  ftandard  are  raifed 
two  feveral  meafures,  the  one  for  ale,  the  other  for  beer. 

T.  he  fealed  gallon  at  Guildhall,  which  is  the  ftandard  for  wines, 
fpirits,  oils,  &c.  is  fuppofed  to  contain  231  cubic  inches;  and  on 
this  fuppofition  the  other  meafures  raifed  therefrom,  will  contain  as 
in  the  following  table  :  yet  by  adual  experiment,  made  in  1688, 
before  the  lord  mayor  and  the  commiflioners  of  ex;cife,  this  gallon 
was  found  to  contain  only  224  cubic  inches :  it  was,  however,  agreed 
to  continue  the  common  fuppofed  contents  of  231  cubic  inches ;  fo 
that  all  computations  ftand  on  their  old  footing.  Hence  as  12  is  to 
23*  >  f°  ,s  28 1-*  the  cubic  inches  in  the  ale-gallon  :  but  in 

effedl,  the  ale-quart  contains  yoj  cubic  inches,  on  which  principle 
the  ale  and  beer-gallon  will  be  282  cubic  inches.  The  feveral  divi¬ 
fions  and  multiples  of  thefe  meafures,  and  their  proportions,  are  ex¬ 
hibited  in  the  following  tables. 

Englifh  Measures  of  Capacity  for  Liquids. 

Wine  •meajure. 

Solid  inches 


284 

Pint 

231 

8 

Gallon 

415^ 

144 

18  (Rundlet 

7276f 

252 

3*1 

Barrel 

9702 

336 

42 

H 

*1 

Tierce 

*4553 

504 

63 

3l 

2 

TT 

Hogfhead 

*9279 

672 

84 

4$ 

2f 

2 

*i 

Puncl 

29106 

1008 

126 

7 

4 

3 

2 

*1 

58212 

2016 

252 

i4 

8 

6 

4 

3 

Butt 
2 1  Tun. 


Pints 


Ale- Meafure. 


8 

Gallop 

8 

Gal 

64 

8 

Firkin 

72 

9 

128 

16 

2 

Kilderkin 

144 

18 

256 

32 

4 

2 

Barrel 

288 

36 

384 

48 

6 

3 

tllHogfh. 

533 

54 

Beer-Meafure. 
Pints  1 


on 

Firkin 

Kilderkin 
Barrel 
"TfjHogfh. 


Jewifh  Measures  of  Capacity  for  Liquids,  reduced  to  Englifh 

Win  e- Meafure. 


Caph. 


Call. 


*3.  Solid 
sr  inchis. 


5t 


x6 


32 


_9^ 

960 


Log 


12 


24 


__72 

720 


Cab 

—  .  —  — 

0 

0 

0 

©* 

31 

0.177 

0.211 

0.844 

3 

Hin 

—  — 

1 

2 

2-533 

6 

2 

Seah  —  — 

2 

4 

5.067 

18 

6 

3|Bath,  or  Ephah  — 

7 

4 

*5-2 

180 

60 

3o|io|Coron,  orChomer 

75 

5 

7-6«5 

In 

1 
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In  the  modern  liquid  measures  of  foreign  nations,  it  is  to  be  ob- 
ferved,  that  their  feveral  vcffels  for  wine,  vinegar,  &c.  have  alfo 
various  denominations,  according  to  their  different  iizes,  and  the 
places  wherein  they  are  ufed.  The  woeders  of  Germany,  for  hold¬ 
ing  Rheniff  and  Mofelle  wines,  arc  different  in  their  gauges  ;  fome 
containing  14.  aumes  of  Amfterdam  meafure ,  and  others  more  or 
lefs.  The  aume  is  reckoned  at  Amfterdam  for  8  fteckans  or  20 
verges,  or  for  4-  of  a  ton  of  2  pipes  ;  or  4  barrels  of  France  or  Bour- 
deaux,  which  -$■  at  this  latter  place  is  called  the  tier^on,  becaufe  3 
of  them  make  a  pipe  or  2  barrels,  and  6  the  faid  ton.  The  fteckan 
is  16  mingles,  or  32  pints;  and  the  verge  is,  in  refpe£l  of  the  faid 
Rhenilh  and  Mofelle  and  fome  other  forts  of  wine,  of  6  mingles  ; 
but  in  meafuring  brandy,  it  confifts  of  6^  mingles.  The  aume  is 
divided  into  4anckers,  andtheancker  into  2  fteckans,  or  32  min¬ 
gles.  The  ancker  is  taken  fometimes  for  of  a  ton,  or  4  barrels, 
on  which  footing  the  Bourdeaux  barrel  ought  to  contain  at  Amfter¬ 
dam  (when  the  calk  is  made  according  to  thejuft  gauge)  12$  fteck¬ 
ans,  or  200  mingles,  wine  and  lees;  or  12  fteckans,  or  192  mingles 
racked  wine ;  fo  that  theBourdeaux  ton  of  wine  contains  50  fteckans, 
or  800  mingles,  wine  and  lees  ;  and  48  fteckans,  or  768  min¬ 
gles  of  pure  wine.  The  barrels  or  poimpns  of  Nantes  and  other 
places  on  the  river  Loire,  contain  only  12  fteckans  Amfterdam 
meafure.  The  wine  ton  of  Rochefte,  Cognac,  Charente,  and  the 
Hie  of  Rhe,  differs  very  little  from  the  ton  of  Bourdeaux,  and 
confequently  from  the  barrels  and  pipes.  A  ton  of  wine  of  Cha- 
loffe,  Bayonne,  and  the  neighbouring  places,  is  reckoned  60  fteck¬ 
ans,  and  the  barrel  15,  Amfterdam  meafure. 

The  muid  of  Paris  contains  150  quarts,  or  300  pints,  wine  and 
lees  ;  or  280  pints  clear  wine  ;  of  which  muids  three  make  a  ton, 
and  the  fradfions  are, 

.  The  muid  "'l  f  3b*ietiers 

The  fetier  j  J?  j  4  quarts 

The  quart  y  *.S  j  2  pints 

The  pint  I  c  I  2  chopins 

The  chopin  J  o  !  2  demi-fetiers 

The  demi-letier  J  L  2  poiffons. 

The  muid  is  alfo  compofed  of  pipes,  or  poisons,  quarteaux, 
queves,  and  demiqueves :  thefe  poisons  of  Paris  and  Orleans 
contain  about  15  fteckans  Amfterdam  meafure ,  and  ought  to  weigh 
with  the  cafk  6661b.  a  little  more  or  lefs.  In  Provence  they  reckon 
by  milleroles,  and  the  millerole  of  Toulon  contains  66  Paris-pints, 
or  100  pints  of  Amfterdam,  nearly  ;  and  the  Paris-pint  is  nearly 
equal  to  the  Englifh  wine  quart. 

The  butts  or  pipes  from  Cadiz,  Malaga,  Alicant,  Benecarlo, 
Saloe,  and  Mataro,  and  from  the  Canaries,  from  Lilbon,  Oporto, 
and  Fayal,  are  very  different  in  their  gauges,  though  in  affreight¬ 
ments  they  are  all  reckoned  two  to  the  ton. 

Vinegar  is  meafured  in  the  fame  manner  as  wine ;  but  the  mea- 
fures  for  brandies  are  different :  thefe  fjpirits  from  France,  Spain, 
Portugal,  &c.  are  generally  (hipped  in  large  caiks  called  pipes,  butts, 
and  pieces,  according  to  the  places  from  whence  they  are  exported, 
&c.  In  France,  brandy  is  (hipped  in  caffs  called  pieces  at  Bour¬ 
deaux,  and  pipes  at  Rochelle,  Cognac,  the  Ifle  of  Rhe,  and  other 
neighbouring  places,  which  contain  fome  more  and  fome  lefs : 
even  from  60  to 90  Amfterdam-verges  or  veertels,  according  to  the 
capacity  of  the  veffels,  and  the  places  they  come  from,  which 
being  reduced  into  barrels,  will  (land  as  follows,  viz. 

At  Rochelle,  Cognac,  the  Ifle  of  Rhe,  and  the!  2?  veerte]s. 

county  of  Aunis  —  —  —  / 

At  Nantes,  and  feveral  places  of  Bretagne  and  1  ^  veertels 

Anjou  —  —  ~~  .  / 

At  Bourdeaux,  and  different  parts  of  Guienne  32  verges 
At  Amfterdam,  and  other  cities  of  Holland  3°  veertels 

At  Hamburgh  and  Lubeck  —  3°  verges 

AtEmbden  -  -  j  ~  J  u  27  verges 

In  Provence  and  Languedoc,  brandy  is  fold  by  the  quintal,  the 
caffs  included  ;  and  at  Bruges,  in  Flanders,  the  verges  are  called 
fetters  of  16  flops  each,  and  the  fpirit  is  fold  at  fo  much  per  flop. 

Olive-oil  is  alf®  (hipped  in  caffs  of  various  fizes,  according  to 
the  cuftom  of  the  places  where  it  is  embarked,  and  the  conremen- 
cy  of  ftowage.  In  England  it  is  fold  by  the  ton  of  236  gallons  ;  and 
at  Amfterdam  by  the  ton  of  717  mingles,  or  1434  pints.  In  Pro¬ 
vence  it  is  fold  by  milleroles  of  66  Paris  pints:  from  Spain  and 
Portugal  it  is  brought  in  pipes,  or  butts,  of  different  gauges;  at 
the  firft  place  it  is  fold  by  roves,  whereof  40  go  to  the  butt;  and 
at  the  latter  place  by  almoudas,  whereof  26  make  a  pipe.  1  rain- 
oil  is  fold  in  England  by  the  ton,  at  Amfterdam  by  the  barrel. 

Measures  0/  Capacity  for  Things  dry.  Englifh  dry  01  corn -mca- 
fures  are  raifed  from  the  Wincheiter-gallon,  which  contains  272^ 
folid  inches,  and  o'ught  to  hold  of  pure  running  water  9  pounds  13 
ounces.  This  feems  to  ftand  on  the  foot  of  the  old  wine-gallon  of 
2S4  cubic  inches,  12  beingto  14  U  ™  224  to272*  ;  but  by  an  aeft 
of  parliament  made  in  1697  it  is  decreed,  that  a  round  buffel  i8? 
inches  wide,  and  8  deep,  is  a  legal  Winchefter-buffei.  Now 
fuch  a  bufhel  will  only  hold  2150.42  cubic  inches,  confequen  ly 
the  gallon  will  hold  268.8  cubic  inches,  the  divifions  and  multiples 
whereof  are  in  the  following  table  : 

Englifh  Dry  or  Corn  Measure. 
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In  the  feveral  parts  of  Europe,  fait,  which  is  a  more  ftaple  and 
current  commodity  than  any  other,  is  bought  and  fold  by  different 
msajures,  according  to  the  feveral  places  of  it’s  difpatch:  at  Am¬ 
fterdam  it  is  lold  by  the  cent  of  404  meafures,  or  fcheppels,  which 
cent  is  reckoned  to  be  7  lafts,  or  14  tons,  and  the  laft  is  to  weigh 
4ooolb.  the  feven  lafts  making  28ooolb.  called  the  cent  of  fait, 
which  alfo  contains  208  facks  ;  though  fome  of  this  commodity  is 
much  heavier  than  others.  In  the  cities  of  France,  fait  is  fold  by 
the  muid,  whofefize  varies  according  to  the  different  places  of  it’s 
manufacture  and  difpatch.  At  Paris  this  meafure  is  reckoned  to 
contain  I2fetiers,  or  48  minots,  v/hich  minot  is  alfo  divided  into 
other  meafures.  The  cent  of  fait  from  Marans,  Brouage,  Sude,  and 
the  Ifle  of  Rhe,  contains  28  ftricken  muids,  and  each  muid  24  boi- 
feaux,  which  yields  at  Amfterdam  ii-j- lafts,  or  23  tons,  more  or 
lefs.  In  Copenhagen,  the  faid  cent  renders  only  9-t  lafts,  the  laft 
being  reckoned  here  equal  to  18  tons,  and  50  lafts  to  correfpond 
with  52  of  Coningfftbrg,  at  which  place  the  cent  produces  about  10 
lafts,  or  40,ooolb.  At  Riga  the  faid  cent  yields  the  fame  meafure 
as  at  Coninglberg,  and  about  h>\  lafts  of  Riga,  makes  the  great 
cent  of  Amfterdam.  The  faid  French  cent  produces  at  Dantzick 
from  11^  to  ia  lafts,  of  which  lafts  from  to  make  likewife 
the  great  cent  of  Amfterdam.  At  Stetin  in  Pomerania,  the  French 
cent  yielded  10  lafts,  making  40,000  meafure  and  weight  of  the  faid 
place.  In  Portugal  it  is  bought  by  the  muid,  of  which  four  make 
a  laft,  and  feven  the  cent  of  Amfterdam.  At  Alamat  and  Ivica 
it  is  fold  by  the  modin,  which  weighs  from  27!  to  28  hundred 
weight  Englifh. 

Measure  of  wood  for  fireing,  is  the  cord,  being  four  feet  high, 
as  many  broad,  and  eight  long;  it  is  divided  into  two, half  cords. 

The  Measure  for  horfes ,  is  the  hand,  which  byftatute  contains 
four  inches. 

Measure,  the  cadence  and  time  obferved  in  poetry,  dancing, 
and  mufic,  to  render  them  regular  and  agreeable.  . 

The  different  meafures  or  metres  in  the  Latin,  & c.  poetry,  are  the 
different  manners  or  combining  the  long  and  fnort  fyllables.  Thus 
hexameter,  pentameter,  iambic,  fapphic,  &c.  verfes  confift  of 
different  meafures. 

In  Engliff  poetry,  the  meafures  are  extremely  various  and  arbi¬ 
trary  ;  the  moft  ufual  are  the  heroic,  which  generally  confifts  of 
five  long  and  five  ffort  fyllables  ;  verfes  of  four  feet,  and  of  three 
feet  and  a  casfure  of  (ingle  fyllables. 

The  ancients,  by  varioufly  combining  and  tranfpofing  their  quan¬ 
tities,  made  a  vaft  variety  of  different  meafures.  Of  feet  of  two 
fyllables  they  formed  a  fpondee  confiding  ot  two  fyllables;  a  pyr- 
rhic  of  two  ffort ;  a  trochee,  of  a  long  and  a  ftiort. ;  and  an  iambic 
of  a  ffort  and  a  long  fy liable. 

Of  their  feet  of  three  fyllables  a  moloffus  confided  of  three  long 
fyllables  ;  a  tribrach  of  three  fliort ;  a  daiftyl  of  one  long  and  two 
ffort  ;  and  an  anapasft  of  two  ffort  and  one  long  fyllable.  The 
Greek  poets  contrived  124  different  meafures  under  as  many  differ¬ 
ent  names. 

Measure,  in  mufic,  the  fpace  of  time,  which  the  perfon  takes 
between  the  riling  and  tailing  of  his  hand  or  foot,  in  order  to  con¬ 
duct  the  movement  fometimes  quicker,  and  fometimes  (lower,  ac¬ 
cording  to  the  fubjedf  fung  or  played.  The  ordinary  meafure  is  one 
fecond,  or  60th  part  of  a  minute,  being  nearly  the  fpace  between 
the  beats  of  the  pulfe.  It  ufually  takes  up  the  fpace  that  a  pendu¬ 
lum  of  three  feet  and  a  half  long  employs  in  afwing  or  vibration. 

The  femi-breve  holds  one  rife  and  one  fall ;  and  this  is  called 
the  whole  meafure  ;  the  minim  one  rife  or  one  fall ;  and  the  crotchet 
half  a  rife  or  half  a  fall,  there  being  four  crotchets  in  a  full  meafure. 

Binary  ox  double  Measure,  that  wherein  the  rife  and  fall  of  the 
hand  are  equaL 

Ternary  or  triple  Measure,  where  the  fall  is  double  to  the  rife, 
or  where  two  minims  are  played  during  a  fall ;  and  but  one  in  a  rife. 
The  number  three  at  the  beginning  of  the  lines  denotes  a  triple 
meafure ,  and  a  C  the  common  or  double  meafure. 

MEASURING,  or  Mensuration,  in  geometry,  the  affuming 
any  certain  quantity,  and  expreffing  the  pn  portion  of  other  (imilar 
ouantities  to  the  fame  ;  or  the  determining  by  a  certain  known  mea¬ 
fure  the  precife  extent,  quantity,  or  capacity  of  any  thing. 

Measuring,  in  general,  conftitutes  the  pra&ical  part  of  geo¬ 
metry.  And,  from  the  various  fubj  ,51s  about  w  hich  it  is  conver- 
fant,  it  acquires  various  names,  and  conltitures  various  arts. 

Meafuring  of  lines  or  quantities  of  one  dinienfion  is  called  longi- 
metry  •  and,  when  thofe  lines  are  not  extended  parallel  to  the  ho¬ 
rizon,  altimetry.  '  When  the  different  altitudes  of  the  line  are 
alone  regarded,  levelling.  Meafuring  of  fupeificies  or  quantities  of 
two  dimenfions,  when  converlant  about  lands,  is  called  geodefia, 
orfurveying;  in  other  cafes  fimply  meafuring.  I  he  instruments 
made  ufe  of  are  the  ten  feet  rod,  chain,  coinpals,  circumferentor,  &:c. 

Measuring  of  foil  ds,  or  quantities  of  three  dimenfions,  the  fame 
with  ftereometrv :  when  it  is  converfant  about  the  capacities  of  yef- 
fels  or  the  liquors  they  contain,  it  is  called  gauging.  As  a  meafure 
is  defined  what  is  fimilar  to  the  thing  meafured  ,  it  is  evident  that 
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in  the  firft  cafe,  or  in  quantities  of  one  dimenfion,  the  meafure  mu 
he  a  line ;  in  the  fecond,  a  fuperficies  ;  and  in  the  third,  a  lot  id. 
line,  for  inftance,  cannot  meafure  a  furface,  fince  it  can  never  be 
applied  fo  often  to  a  furface,  as  to  be  equal  to  it.  And  from  the 
like  reafnning  a  fuperficies,  which  has  no  depth,  cannot  become 
equal  toa  folid,  which  has. 

Hence  we  fee  why  the  meafure  of  a  circle  is  an  arch  ;  for  a  right 
line  can  only  touch  a  circle  in  one  point,  but  the  periphery  of  a  cir¬ 
cle  confifts  of  infinite  points  ;  therefore  a  right  line  muft  be  applied 
infinite  times,  which  is  impoflible :  again,  the  right  line  only  touches 
the  circle  in  a  mathematical  point  which  has  nodimenfions,  andhas 
confequently  no  magnitude  ;  but  a  thing  that  has  no  magnitude  or 
dimenfions,  bears  no  proportion  to  another;  and  cannot  therefore 
meafure  it.  Hence  we  fee  the  reafon  of  the  divifion  of  circles  into 

q6o  parts  or  arches,  called  degrees. 

MEATUS  auditorius,  the  entrance  of  the  ear  ;  that  is  a  cartila¬ 
ginous  fubflance,  irregularly  divided  with  flefhy  membranous  inter- 
pofitions  in  feveral  parts  of  it,  not  unlike  the  bronchi  in  the  lungs, 
onlv  that  the  flefhy  fibres  are  here  thicker.  The  inner  part,  or  that 
next  the  brain,  is  bony.  It  is  lined  throughout  with  a  thin  mem¬ 
brane,  derived  from  the  fkin,  which  is  continued  on  the  membrana 
tympani,  where  it  becomes  thinner.  S ee  Plate  i<),fig.  13,  lit.f. 

From  the  beginning  of  the  meatus,  almoff  half-way,  arifea  great 
number  of  fmall  hairs,  at  whofe  roots  iflues  the  ear-w'ax,  which  is 
entangled  in  thofe  hairs,  the  better  to  break  the  impetus  of  the  ex¬ 
ternal  air,  and  prevent  it’s  too  fuddenly  rufhinginon  the*  membrana 
tympani. 

Meatus  urinarius,  or  urinary  pafiage ,  in  women,  is  very  fhort, 
lined  internally  with  a  very  thin  membrane ;  next  to  which  is  a  coat 
of  a  white  fubftance.  Through  this  coat,  from  fome  lacuna  in  it, 
pafs  feveral  dudls,  which  convey  a  limpid  glutinous  matter,  ferving 
to  anoint  the  extremity  of  the  urethra.  See  Plate  80,  fig.  9,  lit.  r, 
fig.  IX,  lit.  k. 

— - — — — — - 

A  Complete ,  New  and  Copious  System  of 

MECHANICS. 

The  fcienceof  Mechanics  isa  mixed  mathematical  one,  which 
confiders  motion,  and  moving  powers,  their  nature  and  laws,  with 
the  effedfs  thereof,  in  machines,  &c.  It  is  diftinguifhed  by  Sir  Ifaac 
Newton  into  pra&ical  and  rational  mechanics:  the  former  treats  of 
the  mechanical  powers,  and  of  their  various  combinations:  rational 
mechanics  comprehends  the  whole  theory  of  motion,  and  (hews  when 
the  powers  or  forces  are  given,  how  to  determine  the  motions  that 
are  produced  by  them  ;  and  vice  verfia. 

The  term  mechanics  is  applied  equally  to  that  fcience  which  treats 
of  the  equilibrium  and  comparifon  of  powers  ;  and  to  that  fcience  in 
which  the  nature,  generation,  and  alteration  of  motion  are  explained. 

The  dodtrine  of  machines  or  engines  is  a  principal  branch  of  me¬ 
chanics  :  in  treating  of  which,  we  fhould  confiderthe  weight  that  is 
tO'  be  raifed,  the  power  by  which  it  is  to  be  raifed,  and  the  inftru- 
ment  or  engine  by  which  this  effeft  is  to  be  produced. 

There  are  two  principal  problems  that  ought  to  be  refolved  in 
treating  of  each  of  them. 

The  firft  is,  to  determine  the  proportion  which  the  power  and 
weight  ought  to  have  to  each  other,  that  they  may  juft  fuftain  one 
another,  or  be  in  equilibrio. 

The  fecond  is,  to  determine  what  ought  to  be  the  proportion  of 
the  power  and  weight  to  each  other,  in  a  given  machine,  that  it  may 
produce  the  greateft  effedt  poffible,  in  a  given  time.  Y 

All  the  writers  on  mechanics  treat  of  the  firft  of  thefe  problems, 
other  have  Confidered  the  fecond>  though  equally  ufeful  with  the 

As  to  the  firft  problem,  this  general  rule  holds  in  all  powers- 
fuppofe  the  engine  to  move,  and  reduce  the  velocities  of  the  power 
and  weight  to  the  refpedhve  diredtions  in  which  they  aft  •  find  the 
proportions  of  thofe  velocities ;  then  if  the  power  be  to  the  weight 
as  the  velocity  of  the  weight  is  to  the  velocity  of  the  power  or’ 
wh!ch  amounts  to  the  fame  thing,  if  the  power  multiplied  by  it’s 
.velocity,  gives  the  fame  product  as  the  weight  multiplied  by  it’s  ve 
locity,  this  is  the  cafe  wherein  the  power  and  weight  fuftain  each 
other,  and  are  in  equilibrio  ;  fo  that  in  this  cafe,  the  one  would  not 
prevail  over  the  other,  if  the  engine  was  at  reft  ;  and  if  it  is  in  mo 
tion,  it  would  continue  to  proceed  uniformly,  if  it  were  not  for  the 
fricfion  of  it  s  parts,  and  other  refinances 

1  he  fecond  general  problem  in  mechanics,  is,  to  determine  the  nro 
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motion  of  the  weight  is  at  firft  gradually  accelerated.  The  aidtion 
of  the  power  being  fuppofed  invariable,  it’s  influence  in  accelerating 
the  motion  of  the  weight  decreafes,  while  the  velocity  of  the  weight 
increafes.  Thus  the  adtion  of  a  ftream  of  water,  or  air,  upon  a 
wheel,  is  to  be  eftimated  only  from  the  excefs  of  the  velocity  of  the 
fluid  above  the  velocity  already  acquired  by  the  part  of  the  engine 
which  it  ftrikes,  or  from  their  relative  velocity.  On  the  other 
hand,  the  weight  of  the  load  that  is  to  be  raifed,  and  the  fridtion, 
tend  to  retard  the  motion  of  the  engine  ;  and  when  thefe  forces, 
viz.  thofe  that  tend  to  accelerate  it,  and  thofe  that  tend  to  retard 
it,  become  equal,  the  engine  then  proceeds  with  the  uniform  mo¬ 
tion  it  has  acquired. 

Let  AB,  ( Plate  106,  fig.  y,)  reprefent  the  velocity  of  the  ftream, 
AC,  the  velocity  of  the  part  of  the  engine  which  it  ftrikes,  when 
the  motion  of  the  machine  becomes  uniform ;  and  CB  will  reprefent 
their  relative  velocity1,  upon  which  the  effedt  of  the  engine  depends. 
It  is  known  that  the  adtion  of  a  fluid,  upon  a  given  plane,  is  as  the 
fquare  of  this  relative  velocity  ;  confequently  the  weight  raifed  by 
the  engine,  when  it’s  motion  becomes  uniform,  being  equal  to  this 
adtion,  it  is  likewife  as  the  fquare  of  CB.  Let  this  be  multiplied 
by  AC,  the  velocity  of  the  part  of  the  engine  impelled  by  the  fluid ; 
and  the  effedt  of  the  engine  in  a  given  time  will  be  proportional  to 
•ACxCB2—  (fuppofing  CB  to  be  bifedted  in  D)  AC\2CD 
X2DB— 4ACXCDXUB  ;  confequently,  the  effedft  of  the  en¬ 
gine  is  greateft  when  the  produdtof  AC,  CD,  and  DB  is  greateft. 
But  it  iseafy  to  fee,  that  this  produdt  is  greateft,  when  the  parts 

AC,  CD,  and  DBare  equal  ;  for  if  youdeferibe  a  femicircle  upon 

AD,  and  the  perpendicular  CE  meet  the  circle  in  E,  then  ACx 
CDerpCE2,  and  is  greateft,  when  C  is  the  center  of  the  circle  ;  fo 
that  in  order  that  ACxCDxDB  may  be  the  greateft  poffible, 
AD  muft  be  bifedted  in  C  ;  and  CB  having  been  bifedted  m  D,  it 
follows,  that  AC,  CD,  DB,  muft  be  equal ;  or  that  AC,  the  velo¬ 
city  of  the  part  of  the  engine  impelled  by  the  ftream,  ought  to  be  but 
one  third  of  AB,  the  velocity  of  the  ftream.  In  this  cafe,  when 
(abftradting  from  fridtion)  the  engine  adts  with  the  utmoft  advan¬ 
tage  ;  the  weight  raifed  by  it  is  to  the  weight  that  would  juft  fuftain 
the  force  of  the  ftream,  as  the  fquareof  CB,  the  relative  velocity  of 
the  engine  and  ftream,  to  the  fquare  of  AB,  which  would  be  the  re¬ 
lative  velocity,  if  the  engine  was  quiefeent ;  that  is,  as  2X2  to 
3X3>  or  4- t0  9*  Therefore,  that  the  engine  may  have  the  greateft 
effedf  poffible,  it  ought  to  be  loaded  with  no  more  than  4  of  the 
weight,  which  is  juft  able  to  fuftain  the  efforts  of  the  ftream.  . 

Again,  fuppofe  that  a  given  weight  P,  (fig.  8,)  defending  by  it’s 
gravity  in  the  vertical  line,raifes  a  greater  weight  W,likewifegiven, 
by  the  rope  PMW  (that  pafles  over  the  fixed  pulley  M)  along  the 
inclined  plane  BD,  the  height  of  which  BA  is  given;  and  let  it  be 
required  to  find  the  pofition  of  this  plane,  along  which  W  will  be 
raifed  in  the  leaft  time,  from  the  horizontal  line  AD  to  B.  Let 
BC  be  the  plane  upon  which  if  W  was  placed,  it  would  be  exadtly 
fuftained  by  P  ;  in  which  cafe,  P  is  to  W  as  AB  to  BC.  But  W 
is  to  the  force  with  which  it  tends  to  defeend  along  the  plane  BD,as 
BD  to  AB  ;  confequently  the  weight  P  is  to  that  force,  as  BD  to 

BC.  Therefore  the  excefs  of  P  above  that  force  (which  excefs  is 
the  power  that  accelerates  the  motion  of  P  and  Wj  is  to  P,  as  BD 
— BC  to  BD  ;  or,  taking  BH  upon  BC  equal  to  BD,  as  CH  to 

BD.  But  it  is  known  that  the  fpaces  deferibed  by  motions  uni¬ 
formly  accelerated,  are  in  the  compound  ratio  of  the  forces  which 
produce  them  and  the  fquares  of  the  times;  or,  that  the  fquare  of 
the  time  is  diredtly  as  the  fpace  deferibed  in  that  time,  and  inverfely 
as  the  force  ;  confequently,  the  fquare  of  the  time,  in  which  BD  is 

deferibed  by  W ,  will  be  diredtly  as  BD,  and  inverfely  as  and 

BD, 

will  be  leaft  when^P-  is  a  minimum  ;  that  is,  when  ^.9 2  -j-CH 
CH  CH 

4-2BC,  or  (becaufe  2BC  is  invariable)  when  _^I-4-CH,  is  a 

CH 

minimum. 

Now,  as  when  thefumof  two  quantities  is  given,,  their  produdt  is 
a  maximum  when  they  are  equal  to  each  other;  fo  it  is  manifeft, 
that,  when  their  produdt  is  given,  their  fum  muft  be  a  minimum, 
when  they  are  equal.  Thus  it  is  evident,  that  as  in  (fig.  7,)  the  rec¬ 
tangle  or  produdt  of  the  equal  parts  AC  and  CD  was  equal  to  CE2 ; 
fo  the  redtanglejof  any  two  unequal  parts,  into  which  AD  maybe 
divided,  is  lefs  than  CE*,  and  AD,  is  the  leaft  ium  of  any  two 
quantities,  the  produdtof  which  is  equal  to  CE2.  But  the  produdt. 

°f  7 —  and  CH  isBC2,  and  confequently  given:  therefore  the 
CH 

BC2 

fum  of  —  and  CH  is  leaft,  when  thefe  parts  are  equal,  that  is, 

when  CH  is  equal  to  BC,  or  BD  equal  to  2BC.  It  appears, 
therefore,  that  when  the  power  P  and  weight  W  is  given,  and  W 
is  to  be  raifed  by  an  inclined  plane,  from  the  level  of  a  given  point 
A  to  the  given  point  B  in  the  leaft  time  poffible  ;  we  are  firft  to 
find  the  plane  BC,  upon  which  W  would  be  fuftained  by  P,  and 
to  take  the  plane  BD  double  in  length  of  the  plane  BC  ;  or  we  are 
to  make  ufe  of  the  plane  BD,  upon  which  a  weight  that  is  double 
of  W  could  be  fuftained  by  the  power  P.  See  fig.  8. 

For  another  example,  fuppofe  a  fluid,  moving  with  the  velocity 
and  direction.  AC,  (fig.  9,)  ftrike  the  plane  CE  ;  and  fuppofe  that 
thisplane  moves  parallel  to  itfelf  in  the  diredtionCB,  perpendicular 
to  CA,  or  that  it  cannot  move  in  any  other  diredtion.  Then  let  it 
be  required  to  find  the  moft  advantageous  pofition  of  the  plane  CE, 
that  it  may  receive  the  greateft  impulfe  from  the  adlion  of  the  fluid. 

At>  !)e  perpendicular  to  CE  in  P,  draw  AK  parallel  to  CB, 
and  let  PK  be  perpendicular  upon  it  in  K,  and  AK  will  meafure 
tb.e  .orce  with  which  any  particle  of  the  fluid  impels  the  plane  EC, 
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in  the  direction  CB.  For  the  force  of  any  fuch  particle  being  re¬ 
presented  by  AC,  let  this  force  be  refolved  into  AQ_parallel  to  EC, 
and  AP  perpendicular  to  it ;  and  it  is  manifeft,  that  the  latter  AP 
only  has  any  effecftupon  the  plane  CE.  Let  this  force  AP  be  re¬ 
folved  into  the  force  AL  perpendicular  to  CB,  and  the  force  AK 
parallel  to  it ;  then  it  is  manifeft,  that  the  former,  AL,  has  no  effedf 
in  promoting  the  motion  of  the  plane  in  the  direction  CB  :  fo  that 
the  latter  AK,  only,  meafures  the  effort  by  which  the  particle  pro¬ 
motes  the  motion  of  the  plane  CE  in  the  direction  CB.  Let  EM 
and  EN  be  perpendicular  to  CA  and  CB,  in  M  and  N  ;  and  the 
number  of  particles,  moving  with  directions  parallel  to  AC,  inci¬ 
dent  upon  the  plane  CE,  will  be  as  EM.  -  Therefore  the  effort  of 
the  fluid  upon  CE  being  as  the  force  of  each  particle,  and  the  num¬ 
ber  of  particles  together,  it  will  be  as  AK><EM  ;  or,  becaufe  AK 

is  to  AP  (=EM,)  as  EN  to  CE,  asEM’XEN.  fo  Aat  c£ 

CE 

being  given,  the  problem  is  reduced  to  this,  to  find  when  EM2  X 
EN  is  the  greateft  poflible,  ora  maximum.  But  becaufe  the  fum 
of  EM2  and  of  EN2  (=CM2)  is  given,  being  always  equal  to 
CE2,  it  follows  that  EN2XEM4,  is  greateft,  when  EN2=4 
CE2  ;  in  the  fame  manner  as  it  was  demonftrated  above,  that  when 
the  fum  of  AC  and  CB  [fig.  7,}  was  given,  ACxCB2,  was  great¬ 
eft,  when  ACrzer^AB.  But  when  EN3XEM4  is  greateft,  it’s 
fquare  root  ENxEM2  is  of  neceffity  at  the  fame  time  greateft. 
Therefore  the  action  of  the  fluid  upon  the  plane  CE,  in  the  direc- 
tionCB,  is  greateft  when  EN2=^CE2,  and  confequently  EM2 
— -fCE2  ;  that  is,  when  EM,  the  fine  of  the  angle  ACE,  in  which 
the  ftream  ftrikes  the  plane,  is  to  the  radius,  as  the  \/  2  to  1/  3  ;  in 
which  cafe  it  eafily  appears,  from  the  trigonometrical  tables,  that 
this  angle  is  of  54°  44'. 

Several  ufcful  problems  in  mechanics  may  be  refolved  by  what  was 
fhewn  in  tlje  preceding  paragraph.  If  we  reprefent  the  velocity  of 
the  wund  by  AC,  a  fcdion  of  the  fail  of  a  wind-mill  perpendicular 
to  it’s  length  by  CE,  as  it  follows  from  the  nature  of  the  engine, 
that  it’s  axis  ought  to  be  turned  directly  towards  the  wind,  and  the 
fail  can  only  move  in  a  direction  perpendicular  to  the  axis,  it  appears, 
that  when  the  motion  begins,  the  wind  will  have  the  greateft  effect 
to  produce  this  motion,  when  the  angle  ACE,  in  which  the  wind 
ftrikes  the  fail,  is  of  540  44'.  In  the  fame  manner,  if  CB  reprefent 
the  direction  of  the  motion  of  a  fhip,  orthepofitionofherkeel,  ab- 
ftracting  from  her  lee-way,  and  AC  be  the  direction  of  the  wind, 
perpendicular  to  her  way,  then  the  raoft  advantageous  pofition  of  the 
fail  CE,  to  promote  her  motion  in  the  direction  CB,  is  when  the 
angle  ACE,  in  which  the  wind  ftrikes  the  fail,  is  of  540  44'.  The 
beft  pofition  of  the  rudder,  where  it  may  have  the  greateft  effect  in 
turning  round  the  (hip,  is  determined  in  like  manner.  And  the 
fame  angle  enters  likewife  into  the  determination  of  the  figure  of 
the  rhombufes  that  form  the  bafes  of  the  cells  in  which  the  bees 
depofit  their  honey,  in  the  moft  frugal  manner.  See  Honey rComb. 

But  it  is  to  be  carefully  obferved,  that  when  the  fine  of  the  angle 
ACE  is  to  the  radius  as  2  to  i/  3  ;  or,  which  is  the  fame  thing, 
when  it’s  tangent  is  to  the  radius,  as  the  diagonal  of  a  fquare  to  it’s 
fide  ;  this  is  the  moft  advantageous  angle  only  at  the  beginning  of 
the  motion  of  the  engine  ;  fo  that  the  fails  of  a  common  wind-mill 
ought  to  be  fo  fituated,  that  the  wind  may  indeed  ftrike  them  in  a 
greater  angle  than  that  of  540  44''.  For  it  is  demonftrable,  that 
when  any  part  of  the  engine  has  acquired  the  velocity  c,  the  effort  of 
the  wind  upon  that  part  will  be  greateft,  when  the  tangent  of  the 
angle  in  which  the  wind  ftrikes  it  is  to  the  radius,  not  as  the  p/  2 

to  1,  but  4/  2  X  —C  X  — ^  to  1,  the  velocity  of  the  wind  being 

4  aa 

reprefented  by  a.  If,  for  example,  c—\a;  then  the  tangent  of 
the  angle  ACE  ought  to  be  double  of  the  radius  ;  that  is,  the  angle 
AGE  ought  to  be  of  63°  26'.  If  c=a;  then  ACE  ought  to  be 
of  740  19'.  This  obfervation  is  of  the  more  importance,  becaufe, 
in  this  engine,  the  velocity  of  the  parts  of  the  fail  rerpote  from  the 
axis,  bears  a  confiderable  proportion  to  the  velocity  of  the  wind, 
and  perhaps  fometimes  is  equal  to  it ;  and  becaufe  a  learned  author, 
Mr.  Daniel  Bernouilli,  has  drawn  an  oppofite  conclufion  from  his 
computations  in  his  Hydrodynamics,  by  miftaking  a  minimum  for 
a,  maximum  ;  where  he  infers,  that  the  angle  in  which  the  wind 
ftrikes  the  fail,  ought  to  decreafe  as  the  diftance  from  the  axis  of 
motion  increafes ;  that  if  c=sza,  the  wind  ought  to  ftrike  in  an 
angle  of  45  0  ;  and  that  if  the  fail  be  in  one  plane,  it  ought  to  be  in¬ 
clined  to  the  wind,  at  a  medium,  in  an  angle  of  50°. 

In  like  manner,  though  the  angle  ACE  of  540  44'  be  the  moft 
advantageous  at  the  beginning  of  the  motion,  when  a  fhip  fails  with 
a  fide  wind  ;  yet  it  ought  to  be  enlarged  afterwards  as  the  motion 
increafes.  In  general,  let  A  a,  [fig.  9,)  parallel  to  CB,  be  to  AC, 
as  the  velocity  which  the  engine  has  already  acquired  in  the  direc¬ 
tion  CB,  to  that  of  the  ftream  ;  upon  AC  produced  take  AD  to  AC 
as  4  to  3,  draw  DG  parallel  to  CB,  and  let  a  circle  defcribed  from 
the  center  C  with  the  radius  C  a,  meet  DG  in^;  and  the  plane 
CE  (hall  be  in  the  moft  advantageous  fituation  for  promoting  the 
motion  of  the  engine,  when  it  bifects  the  angle  aCg. 

It  is  generally  fuppofed,  that  a  direct  wind  always  promotes  the 
motion  of  a  fhip,  the  fail  being  perpendicular  to  the  wind,  more 
than  any  fide  wind  ;  and  this  has  been  affirmed  in  feveral  late  inge¬ 
nious  treatifes. 

Mechanic,  or  Mechanical  Powers  (fo  called)  are  thofe  ma¬ 
chines  which  are  ufed  for  railing  greater  weights,  or  overcoming 
greater  refiftances  than  could  be  effected  by  the  natural  ftrength 
without  them  ;  the  power  or  ftrength  being  applied  to  one  part  of 
the  machine,  and  another  part  of  the  machine  applied  to  the  weight 
or  refiftance, 

Theiimple  machineswhereby  power  is  gained, are  fix  in  number, 
viz.  the  lever,  the  wheel  and  axle  or  axis  in  peritrockio ,  the  pul- 

anJtl°r  rat^er  °f  pullies),  the  inclined  plane,  the  wedge, 

d  the  screw'.  Of  thefe,  all  forts  of  mechanical  engines  do  con- 
lilt :  and  in  treating  of  them,  fo  as  to  fettle  their  theory,  we  muft 

tionlderAthcm  as,mathematlcalIy  exa£t>  and  moving  without  fric- 
•  ’  As  Paj‘ticular  accounts  of  thefe  machines  do  not  occur  under 

•  ProPer  heads>  we  fta11  therefore  treat  of  them  more  at  large 

tn  this  place.  6 

1 .  A  lever  is  an  inflexible  bar,  turning  upon  a  fupporting  prop  as 

1  s  center  of  motion,  which  muft  be  firm  enough  to  bear  the  lever 
and  "le  weight  with  which  it  is  charged. 

here  are  three  kinds  of  levers,  and  in  each  of  them  the  velocity 
of  each  point  is  directly  as  it’s  diftance  from  the  prop. 

A  lever  is  faid  to  be  of  the  firft  kind  when  the  prop  is  between  the 
weight  and  the  power.  Here,  the  power  and  weight  balance  each 
other,  when  the  power  is  in  proportion  to  the  weight  as  the  diftance 
of  the  weight  from  the  prop  is  to  the  diftance  of  the  power  from  it ; 
lo  that,  if  a  weight  be  twenty  pounds,  and  at  one  foot  from  the  prop, 
a  power  of  one  pound  at  twenty  feet  from  the  prop  will  balance  the 
weight,  fuppofing  the  lever  ltfelf  to  have  no  weight.  To  this  fort 
of  lever  may  be  reduced  all  iron  crows,  feiffars,  pinchers,  candle- 
fnufters,  and  the  like. 

A  lever  is  faid  to  be  of  the  fecond  kind,  when  the  weight  is  be- 
tween  the  prop  and  the  power.  Here  the  lever  and  weight  balance 
each  other  when  the  power  is  in  proportion  to  the  weight  as  the 
diftance  of  the  weight  from  the  prop  is  to  the  diftance  of  the  power 
trom  it.  Uf  this  fort  are  doors  turning  on  hinges,  oars,  and  fucli  \ 

knives  as  are  fixed  at  the  point. 

A  lever  is  faid  to  be  of  the  third  kind,  when  the  power  is  between 
the  weight  and  the  prop.  In  this,  the  power  and  weight  balance 
each  other,  when  the  power  is  in  proportion  to  the  weight,  as  the 
diftance  of  the  weight  from  the  prop  is  to  the  diftance  of  the  power 
from  it:  but  this  lever  is  never  ufed  where  power  is  wanted  to  be 
gained,  for  in  it,  the  intenfity  of  the  power  applied,  muft  always 
exceed  the  intenfity  of  the  weight  to  be  raifed,  or  refiftance  to  be 
overcome.  Of  this  fort  are  the  bones  of  our  legs  and  arms,  and  the 
wheels  of  clocks  and  watches. 

2.  In  the  tuheel  and  axle,  where  the  power  is  applied  to  the  wheel, 
and  the  weight  drawn  up  by  a  rope  winding  round  the  axle  the 
velocity  of  the  power  is  to  the  velocity  of  the  weight,  as  the  cir¬ 
cumference  of  the  wheel  is  to  the  circumference  of  the  axle,  and 
the  advantage  gained  by  the  machine  is  in  the  fame  proportion  • 
for  the  power  and  weight  balance  each  other  when  the  power  is  in 
proportion  to  the  weight,  as  the  circumference  of  the  axle  is  to  the 
circumference  of  the  wheel.  See  Plate  2q,  fig.  7.  This  machine  is 
the  principal  part  of  a  common  crane . 

3.  A  pulley,  that  only  turns  on  it’s  axis,  and  does  not  rife  with  the 
weight,  ferves  only  to  change  the  direction  of  the  power ;  for  it 
gives  no  mechanical  advantage  thereto.  But  when,  befides  the  up¬ 
per  pullies,  which  turn  round  in  a  fixed  frame,  or  block,  there  is  a 
block  of  pullies  moving  equally  faft  with  the  weight,  the  velocity 
of  the  weight  is  to  the  velocity  of  the  power  as  one  is  to  twice  the 
number  of  pullies  in  the  moveable  blocks,  and  the  power  and  weight 
balance  each  other  when  the  power  is  in  proportion  to  the  weight,  as 
one  is  to  twice  the  number  of  pullies  in  the  moveable  block. 

4;  An  inclined  plane  i$  like  one  half  of  a  wedge  which  has  been 
cut  in  two  equal  parts  len^thwife.  A  weight  raifed,  or  a  refiftance 
moved,  by  an  inclined  plane,  moves  only  through  a  fpace  equal  ta 
the  height  of  that  machine,1  in  thetime  that  the  power  drives  it  thro’ 
a  fpace  equal  to  its  whole  length.  Therefore,  the  velocity  of  the 
power  is  in  proportion  to  the  velocity  of  the  weight,  as  the  length  of 
the  machine  is  to  it’s  thicknefs  or  height  at  the  back :  and  the  power 
and  weight  balance  each  other  when  the  power  is  in  proportion  to 
the  weight,  as  the  thicknefs  of  the  plane  is  to  it’s  length.  All  edge 
tools,  which  are  chamfered  (or  ground  down  only  on  one  fide  to  the 
edge)  are  inclined  planes,  as  far  as  the  chamfer  goes  from  the  edge. 

.  .5*  A  wedge ,  in  the  common  form,  is  like  two  inclined  planes, 
joined  together  at  their  bafes ;  and  the  thicknefs  of  thefe  planes  (op¬ 
pofite  their  fharp  edges)  make  the  back  of  the  wedge,  to  which  the 
power  of  the  fledge  or  hammer  is  applied  in  cleaving  of  wood. 

When  two  equal  refiftances  aft  perpendicularly  againft  oppofite 
fides  of  the  wredge,  and  a  power  ads  perpendicularly  againft  the  back 
of  the  wedge,  the  velocity  of  the  power  is  in  proportion  to  the  velo¬ 
city  of  the  refiftance  on  either  fide,  as  the  length  of  the  fide  is  to 
half  the  thicknefs  of  the  back :  and  the  power  balances  the  refiftance 
of  the  wood,  when  the  power  is  in  proportion  to  the  refiftance, as  half 
the  thicknefsof  thebackof  the  wedge  is  to  the  length  of  either  of  it’s 
fides,  if  the  (harp  edge  goes  to  the  bottom  of  the  cleft  in  the  wood. 

But,  when  the  wood  fplits  before  the  wedge,  as  it  generally  docs, 
the  power  balances  the  refiftance.,  when  the  former  is  to  the  latter 
as  half  the  thicknefs  of  the  wedge  (when  it  is  driven  quite  into  the 
wood)  is  to  the  whole  length  of  the  cleft  below  the  back  of  the  wedge. 

|  6.  The  ferew  may  be  confidered  as  if  it  were  an  inclined  plane, 

wrapt  round  a  cylinder.  In  this  machine,  the  power  muft  turn  the 
cylinder  quite  round,  in  the  time  that  the  weight  or  refiftance  (as  in 
a  common  prefs)  moves  through  a  fpace  equal  to  the  diftance  be¬ 
tween  the  threads  or  fpirals  of  the  ferew.  Therefore,  the  velocity 
of  the  power  is  in  proportion  to  the  velocity  of  the  weight  or  refift¬ 
ance,  as  the  circumference  of  a  circle,  defcribed  by  the  power,  is  to 
the  diftance  between  the  fpirals  of  the  ferew :  and  the  power  and 
refiftance  balance  each  other,  when  the  former  is  to  the  latter  as  the 
diftance  between  the  fpirals  is  to  the  circumference  of  the  circle  de¬ 
fcribed  by  the  power.  This  machine,  befides  the  advantage  pecu¬ 
liar  to  itfelf,  has  generally  the  benefit  of  the  wheel  and  axle,  on  ac¬ 
count  of  the  winch  or  lever  by  which  it  is  turned. 

Of  thefe  fix  fimple  machines,  all  the  moft  compound  engines  in 
the  world  are  made.  As  the  ferew  includes  the  inclined  plane,  and 
two  equally  inclined  planes  make  the  wedge,  we  have  all  the 
mechanical  powers  combined  together  in  a  common  jack,  if  it  be- 

turned 
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turned  by  the  fly;  for  then  we  have  alfo  the  lever,  the  wheel  and 

axle  and  the  pullies.  _  r  I0,j  fattened  by  the 

Thus,  in  a  frame  ABCD,  (rtate  too,  Jig-  Vw 

nut  O  upon  the  (bnd  OO,  and  held  together  by 
and  By,  is  adapted  firft  the  piece  EF,  whofe  tans  or  fl  es  i may be  put 
in  motion  by  the  wind,  or  drawn  by  a  hair  faftene  .  >  .  .  .  , 

prefentsthe'lever  and  balance:  at  right  angles  to  this  piece  ts  joined 
the  perpendicular  fpindle  GH,  having  upon  it  the  endlefs few  H 
which  may  be  alfo  coniidered  as  a  wedge.  This  endlefs  ferew  or 
worm  takes  the  fkew  teeth  of  the  wheel  K,  which  is  the ^ax  s  in  pe- 
ritrochio,  and,  in  turning  round,  winds  up  the  firing  LM  upon  it  s 
axis,  which  paffing  round  the  pullies  at  M  and  N,  or  rawi  g  ) 
tackle  of  five,  raifes  the  weight  P.  But  as  the  ferew  has  no  pro- 
greflive  motion  on  it’s  axis,  it  cannot  here  be  faid  to  comprehend 
the  inclined  plane:  therefore,  in  order  to  make  this  machine  take 
in  all  the  mechanical  powers,  we  may  add  the  inclined  p  ane,  rq 
OR,  by  making  it  reft  on  the  ground  at  QR,  and  on  the  pillar  y  b, 
at  qr,  and  thereby  the  force  of  the  power  drawing  at  h ,  will  be 
farther  increafed  in  the  proportion  of  QT  toTS.  1  he  whole  force 
gained  bv  this  machine  is  found  by  comparing  the  fpace  gone 
through  by  the  point  F,  with  the  height  through  which  the  weight 
is  railed,  in  any  determinate  number  of  revolutions  of  F.  A  hun¬ 
dred  pounds  weight  at  P  will  eafily  be  raifed  by  the  hair  of  a  man  s 
head  drawing  at  F. 

If  an  engine  conftrudted  in  this  manner  be  ufed  for  railing  a 
weight,  by  means  of  a  power  applied  to  the  fly,  the  power  will  ba¬ 
lance  the  weight,  if  it  be  in  proportion  to  the  weight  as  the  velocity 
of  the  weight  is  to  the  velocity  of  the  fly.  Now,  confidering  how 
fa  ft  the  fly  moves  with  refpedt  to  the  motion  of  the  weight,  it  is  evi¬ 
dent,  that  a  crane,  conftrudted  in  the  manner  of  a  common  jack, 
Would  be  an  engine  of  very  great  power.  But  then  the  time  loft  in 
raifing  the  weight  would  alfo  be  very  great :  for,  in  any  machine  or 
engine  whatever,  the  time  loft  in  working  it  will  be  as  great  as  the 
power  gained  by  it. 

If  machines  or  engines  could  be  made  without  fridtion,  the  leaft 
degree  of  power  added  to  that  which  balances  the  weight,  would  be 
fufficient  to  raife  it.  In  the  lever,  the  fridtion  is  next  to  nothing ; 
in  the  wheel  and  axle,  it  is  but  fmall :  in  the  pullies,  it  is  very  con- 
fiderable  ;  and  in  the  inclined  plane,  wedge,  and  ferew,  it  is  very 
great.  The  univerfal  law  or  principle  in  all  mechanical  machines 
or  engines,  made  to  gain  power,  is,  that  the  power  gained  will  be 
always  as  great  as  the  velocity  of  the  power  exceeds  the  velocity  of 
the  weight  or  refiftance:  and,  upon  this  principle,  it  is  eafy  to  com¬ 
pute  the  power,  force,  or  advantage,  of  any  Ample  machine  or  com¬ 
pound  engine  whatever. 

E.  gr.  If  the  body  A,  ( Plate  24,  fig.  6,)  be  triple  the  body  B,  and 
each  of  them  be  fo  fixed  to  the  extremities  of  a  lever  AB,  whofe  ful¬ 


crum,  or  fixed  point  is  C,  as  that  the  diftance  of  BC  be  triple  the 
diftance  CA ;  the  lever  cannot  be  inclined  on  either  fide,  but  the 
fpace  BE,  palled  over  by  the  lefs  body,  will  be  triple  the  fpace  AD, 
pafled  over  by  the  great  one.  So  that  their  motions  or  moments  will 
be  equal,  and  the  two  bodies  in  equilibrio. 

Hence  that  noble  challenge  of  Archimedes,  datis  virjlus,  datum 
pondus  movere;  for  as  the  diftance  CB  may  be  increafed  infinitely,  the 
power  or  moment  of  A  may  be  increafed  infinitely.  So  that  the  whole 
of  mechanics  is  reduced  to  the  following  problem: 

Any  body,  as  A,  with  it’s  velocity  C,  and  alfo  any  other  body,  as  B,  being 
given;  to  find  the  velocity  neccfifiary  to  make  the  movement,  tr  quantity  of  mo¬ 
tion,  in  B,  equal  to  the  moment  of  A,  the  given  body.  Here,  fince  the 
moment  of  any  body  is  equal  to  the  redtangle  under  the  velocity, 
and  the  quantity  of  matter  ;  as  B :  A  : :  C :  to  a  fourth  term,  which 
will  be  c,  the  celerity  proper  to  B,  to  make  it’s  moment  equal  to  that 
of  A.  Whereifcve,  in  any  machine  or  engine,  if  the  velocity  of  the 
power  be  made  to  the  velocity  of  the  weight,  reciprocally  as  the 
weight  is  to  the  power;  fuch  power  will  always  fultain,  or,  if  the 
power  be  a  little  increafed,  it  will  move  fhe  weight. 

Let,  for  inftance,  AB  be  a  lever,  whofe  fulcrum  is  at  C,  and  let 
it  be  moved  into  the  pofition  a  C  b.  Here,  the  velocity  of  any  point 
in  the  lever  is  as  the  diftance  from  the  center.  For  let  the  point  A 
deferibe  the  arch  A  a,  and  the  point  B  the  arch  B^;  then  thefe 
aTches  will  be  the  fpaces  described  by  the  two  motions :  but  fince  the 
motions  are  both  made  in  the  fame  time,  the  fpaces  will  be  as  the 
velocities.  But  it  is  plain,  the  arches  A  a  and  B  b  will  be  to  one 
another,  as  their  radii  AC  and  CB,  becaufe  the  fedtors  AC  a,  and 
BC£,  are  fimilar:  wherefore  the  velocities  of  the  points  A  and  B, 
are  as  their  diltances  from  the  center  C. 

Now,  if  any  powers  be  applied  to  the  ends  of  the  lever  A  and  B, 
in  order  to  raife  it’s  arms  up  and  down;  their  force  will  be  ex¬ 
pounded  by  the  perpendiculars  S a,  and  ^N;  which  being  as  the 
right  fines  of  the  former  arches,  a  A  and  b  B,  will  be  to  one  another 
alfo  as  the  radii  AC  and  CB ;  wherefore  the  velocities  of  the  powers 
are  alfo  as  their  diltances  from  the  center.  And  fince  the  moment 
of  any  body  is  as  it’s  weight,  or  gravitating  force,  and  it’s  velocity, 
conjundtly ;  if  different  powers  or  weights  be-applied  to  the  lever, 
their  moments  will  always  be  as  the  weights  and  the  diftances  from 
the  center  conjundtly.  Wherefore,  if  to  the  fame  lever  there  be 
two  powers  or  weights  applied  reciprocally  proportional  to  their 
diftances  from  the  center,  their  moments  will  be  equal ;  and  if  they 
a&contrarily,  as  in  the  cafe  of  a  fteelyard,  the  lever  will  remain  in 
an  horizontal  pofition,  or  the  balance  will  be  in  equilibrio.  And 
thus  it  is  eafy  to  conceive,  how  the  weight  of  one  pound  may  be 
made  to  equibalance  a  thoufand,  &c. 

Hence  alfo  it  is  plain,  that  the  force  of  the  power  is  not  at  all  in¬ 
creafed  by  engines;  only  the  velocity  of  the  weight  in  either  lifting 
or  drawing  is  fo  diminifhed  by  the  application  of  the  inftrument,  as 
that  the  moment  of  the  weight  is  not  greater  than  the  force  of  the 
power.  Thus,  for  inftance;  if  any  force  can  raifea  pound  weight  with 
a  given  velocity,  it  is  impoflible  by  any  engine  to  effect,  that  the  fame 
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power  fhall  raife  two  pound  weights  with  the  fame  velocity:  but  bv 
an  engine  it  may  be  made  to  raife  two  pounds  weight,  with  half  the  ' 
velocity;  or  1000  times  the  weight  with  -ns^^of  the  former  velocity.  - 

The  demonftration  commonly  aferibed  to  Archimedes,  is  founded 
upon  this  principle,  that  when  any  cylindric  or  prifmatic  body  is  ap¬ 
plied  upon  a  lever,  it  has  the  fame  effedl  as  if  it’s  whole  weight  was 
united  and  applied  at  the  middle  point  of  it’s  axis.  Let  AB,  (Plate 
106,  fig.  11,)  be  a  cylinder,  of  an  uniform  texture,  C  it’s  middle 
point:  and  it  is  manifeft,  that  if  the  point  C  befupported,  the  equal 
halves  of  the  cylinder,  CA  and  CB,  will  balance  each  other  about 
the  point  C,  and  the  body  will  remain  in  equilibrio.  Let  the  cy¬ 
linder  AB  be  diftinguilhed  i/ito  any  unequal  parts,  AD  and  DB; 
bifedt  AD  in  E,  and  DB  in  F ;  then  a  power  applied  at  E,  equal 
to  the  weight  of  the  part  AD,  with  a  contrary  diredtion,  will  fuf- 
tain  it ;  and  a  power  applied  at  F,  equal  to  the  weight  of  the  part 
DB,  with  a  contrary  diredlion,  will  fuftain  that  part;  fo  that  thefe 
two  powers  adting  at  E  and  F,  refpedtively  equal  to  the  weights 
of  AD  and  DB,  have  precisely  the  fame  effedl  as  a  prop  at  C,  At¬ 
taining  the  whole  cylinder  AB,  and  may  be  coniidered  as  an  equi¬ 
librio  with  a  power,  adting  at  C,  equal  to  the  whole  weight  of  the 
cylinder.  But  the  diftance  CE=CA — AB — \  AD — 1 
DB  ;  and,  in  like  manner,  the  diftance  CF=CB — BFr=:|  AB — 

|  DB— i  AD ;  confequently  CE  is  to  CF  as  DB  to  AD  ;  that  is, 
as  the  power  applied  at  F  to  the  power  applied  at  E,  thefe  being  in 
equilibrio  with  the  weight  of  the  whole  cylinder  applied  at  C.  From 
which  it  appears,  that  powers  applied  at  E  and  F,  which  are  to  each 
other  in  the  proportion  of  CF  to  CE,  fuftain  one  another  about  the 
center  C. 

It  has  been  objedted  by  M.  Huygens,  and  others,  to  this  demon¬ 
ftration  of  Archimedes,  that,  when  the  whole  cylinder  is  diftinguifh- 
ed  into  two  fegments,  part  of  the  weight  of  the  greater  fegment  adts 
on  the  fame  fide  of  the  fulcrum  with  the  lefler  fegment ;  and,  there¬ 
fore,  when  the  whole  weight  of  the  greater  fegment  is  contradted 
into  it’s  middle  point  on  the  fide  of  the  fulcrum,  and  adts  altogether 
againft  the  lefler  fegment,  it  requires  fome  proof  to  (hew,  that  this 
contracted  weight  will  be  balanced  by  the  weight  of  the  lefler  feg- 
ment.  M.  Huygens'propofed  a  method  of  his  own,  depending  on 
a  poftulatum  aflumed  in  common  with  Archimedes,  and  needing 
demonftration,  viz.  that  when  equal  bodies  are  placed  on  the  arms 
of  a  lever,  the  one  which  is  farthell  from  the  fulcrum  will  prevail 
and  raife  the  other  up. 

Sir  Ifaac  Newton  demonftrates  the  fundamental  propofition  con¬ 
cerning  the  lever,  from  the  refolution  of  motion:  let  C,  fig.  12, 
be  the  center  of  motion  in  the  lever  KL ;  let  A  and  B  be  any  two 
powers  applied  to  it  at  K  and  L,  adting  in  the  diredtion*  KA  and 
LB.  From  the  center  of  motion  C,  let  CM  and  CN  be  perpendi¬ 
cular  to  thofe  diredlions  in  M  and  N  ;  fuppofe  CM  to  be  lefs  than 
CN,  and  from  the  center  C,  at  the  diftance  CN,  deferibe  the  circle 
NHD,  meeting  KA  in  D.  Let  the  power  A  be  reprefented  by 
DA,  and  let  it  be  refolved  into  the  power  DG  adfing  in  the  direc¬ 
tion  CD,  and  the  power  DF  perpendicular  to  CD,  by  completing 
the  parallelogram  AFDG.  The  power  DG,  adting  in  the  direc¬ 
tion  CD  from  the  center  of  the  circle,  or  wheel,  DHN  towards 
it’s  circumference,  has  no  effedl  in  turning  it  round  the  center,  from 
D  towards  H,  and  tends  only  to  carry  it  off  from  that  center.  It  is 
the  part  DF  only  that  endeavours  to  move  the  wheel  fromD  to¬ 
wards  H  and  N,  and-js  totally  employed  in  thiseffort.  The  power 
B  may  be  conceived^&^applied  at  N  as  well  as  at  L,  and  to  be 
wholly  employe^ ih  endeavouring  to  turn  the  wheel  the  contrary 
way,  from  N  towards  H  and  D.  If,  therefore,  the  power  B  be 
equal  to  that  part  of  A  which  is  represented  by  DF,  thefe  efforts, 
being  equal  and  oppofite,  mud  deltroy  each  other’s  effedl;  that  is, 
when  the  power  B  is  to  the  power  A,  as  DF  to  DA,  or  (becaufe 
of  the  fimilarity  of  the  triangles  AFD,  DMC)  as  CM  to  CD  or  as 
CM  to  CN,  then  the  powers  muft  be  in  equilibrio;  and  thofe  powers 
always  fultain'each  other  that  are  in  the  inverfe  proportion  of  the 
diftances  of  their  diredlions  from  the  center  of  motion;  or,  when 
the  product  of  the  one  power  multiplied  by  the  diftance  of  it’s  di- 
redtion  from  the  center,  is  equal  to  the  produdt  of  the  power  on  the 
other  fide,  multiplied  by  the  like  diftance  from  it. 

Mr.  Maclaurin  propofes  a  new  method  of  demonftrating  the  law 
of  equilibrium  in  the  lever,  which  feems,  Ae  fays,  to  be  founded  on 
the  plained  and  moft evident  principles:  thofe  principles  are  the  fol¬ 
lowing,  viz.  that  it  equal  powers  adt  at  equal  diftances  on  different 
fides  of  the  fulcrum  or  center  of  motion,  with  diredlions  oppofite 
and  parallel  to  each  other,  they  will  have  the  fame  effedl :  and  that, 
if  gravity  be  fuppofed  to  aft  in  parallel  lines,  and  the  fulcrum  be 
between  the  bodies,  whofe  powers  are  eftimated/it  muft  bear  the 
Aim  of  their  weights;  becaufe  the  lever  being  loaded  with  thofe 
weights,  it  muft  give  way  if  the  fulcrum  does  not  fuftain  their 
Aim:  but  if  the  powers  are  on  the  fame  fide  of  the  fulcrum,  in  which 
cafe  one  of  them  muft  pull  upwards  whilft  the  other  pulls  down¬ 
wards,  that  there  may  be  an  equilibrium,  it  is  then  only^loaded 
with  the  difference  of  the  powers. 

Suppofing,  therefore,  firft,  two  equal  powers,  A  and  B,fig.  1 3, 
adding  in  the  diredlions  AF,  BH,  to  carry  a  body  C,  upon  the 
lever  AB,  placed  at  C  at  equal  diftances  from  them:  it  is  evident, 
that,  in  this  cafe,  each  of  the  powers  A  and  Bfullains  one  half  of 
the  weight  C,  by  dividing  it  equally  between  them.  Imagine  now  ' 
that  the  power  A  is  taken  away,  and  that  inftead  of  retting  upon  it, 
the  end  A  of  the  lever  relts  upon  a  prop  at  A ;  it  is  manifeft,  that  the 
power  B,  and  the  prop  at  A,  fuftain,  as  before,  each  one  half  of  the 
weight  C;  the  prop  now  adting,  in  every  refpedt,  as  the  power  at 
A  before;  and  the  equilibrium  continuing,  it  appears,  that  in  this 
cafe,  a  power  B  equal  to  one  half  of  the  weight  C  fuftains  and  ba¬ 
lances  it,  when  the  diftance  of  C  from  the  prop  A  is  one  half  of  the 
diftance  of  B  from  the  fame;  that  is,  when  B  is  to  C,  as  CA  to 
BA,  or  B  XBA  — C  X  From  this  fimple  inftance  we  fee. 
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that  powers  ad  upon  a  lever  not  by  their  abfolute  force  only,  but 
that  their  effed  neceflarilv  depends  upon  the  diitance  of  the  point 
where  they  ad  from  the  prop,  or  center  of  motion  ;  and  particu¬ 
larly,  thata  power  balances  adoublepowcr  which  acts  at  half  it’sdif- 
tancefrom  rhe  prop, on  the  famelidcof  it,  withanoppofitedircdion. 

The  cafe  when  the  two  powers  ad  on  different  (ides  of  the  prop, 
follows  from  this,  by  the  principles  already  laid  down.  For  let 
BH  and  CG  [fig.  14,)  reprefent  the  diredions  and  forces  with 
which  the  powers  B  and  C  ad  upon  the  lever  ;  upon  BA  produced 
take  AE  equal  to  AC,  or  4  AB,  and  in  place  of  the  power  CG 
fubftitute  an  equal  power  EK  at  E,  with  an  oppofite  diredion  ; 
and,  by  the  firft  of  thofe  principles,  this  power  EK  will  have  the 
fame  effed  as  CG,  only  the  prop  or  center  of  motion  A  will  now 
fuftain  the  fum  of  the  forces  EK  and  BH,  by  the  fecond  of  thofe 
principles.  Buttheequilibriumbetween  the  powers  BH  and  EK  will 
continue  as  it  was  before,  between  BH  and  CG  ;  fo  that  the  powers 
BH  and  EK  will  be  in  equilibrio,  when  the  power  BH  is  one  half 
of  EK,  and  the  diftance  of  EK  from  the  prop  A  is  one  half  of  the 
diftance  of  BH  from  the  fame:  that  is,  when  the  power  at  B  is  to 
the  power  at  E,  as  AE  to  AB,  or  BxBA=ExEA.  In  this 
cafe,  the  prop  A  being  loaded  with  both  the  powers  Band  E  which 
ad  with  the  fame  direction,  it’s  readion  mult  be  equal  to  tiieir  fum 
EK+BH— 3BH,  and  muft  be  in  the  oppofite  direction  AF- 
In  place  of  this  readion  let  us  now  (fig.  15,)  fubditute  a  power  AT 
at  A,  equal  to  thrice  BH  ;  and  in  place  of  the  power  EK,  let  us 
fubditute  a  prop  at  E,  fultaining  that  end  of  the  lever  BE  ;  and 
fince  the  equilibrium  continues  as  before,  it  follows,  that  the  prop 
or  center  of  motion,  being  at  E,  the  power  BH  fuliains  the  power 
AF  which  is  triple  of  BH,  when  the  dilfance  of  BH  from  the  prop 
E  is  triple  of  the  diffance  of  the  power  AF  from  the  fame,  that  is, 
when  BHxBEr=AFxAE. 

If  we  fuppofe  the  power  EK  to  remain  (fig.  16,)  but  the  end  B 
of  the  lever  EB  to  reft  upon  a  prop,  then  the  powers  AF  and  EK 
will  fuftain  and  balance  each  other,  the  prop  at  B  now  comjng  in 
place  of  the  power  BH  ;  in  which,  AFzr=3  BH,  and  EK— 
2  BH  ;  fo  that  AF  is  to  EK  as  3  to  2  ;  and  the  dillances  EB  and 
AB  bping  in  the  fame  proportion,  it  appears  that  when  two  powers 
in  the  proportion  of  3  to  2  ad  upon  a  lever  on  the  fame  fide  of  the 
prop,  or  Center  of  motion,  with  oppofite  directions,  at  diftances  in 
the  proportion  of  2  to  3,  they  then  fuftain  each  other.  We  have 
demoniirated  therefore,  that  when  the  powers  are  in  the  proportion 
either  of  2  to  1 ,  or  of  3  to  x ,  or  of  3  to  2,  and  the  diftances  of  their 
application  from  the  center  of  motion  are  in  the  inverfe  proportion, 
then  thofe  powers  balance  each  other,  or  are  in  equilibrio. 

Upon  BE  produced  (fig.  17,)  take  EL=EA  ;  and  in  place  of 
the  power  AF  fubftitute  a  power  LM— AF,  but  with  a  contrary 
direction  ;  this  power  LM  will  have  the  lame  effeCt  to  turn  the 
lever  round  the  center  of  motion  E  as  AF  had  ;  confequcntly  it  will 
be  in  equilibrio  with  the  power  BH,  as  AF  was.  Therefore  when 
two  powers  LM  and  BH,  in  the  proportion  of  3  to  1,  aCt  upon  a 
lever  with  the  fame  direction,  they  are  in  equilibrio,  if  their  dif¬ 
tances  from  the  center  of  motion  LE  and  EB  be  in  the  ratio  of  1 
to  3  ;  that  is,  when  LMxLE=BHxBE-  1°  this  cafe,  the 
powers  LM  and  BH  aCting  with  the  fame  direction,  the  prop  E 
muft  fuftain  their  fum  LM-{-BH=4  BH,  by  the  fecond  prin¬ 
ciple  above  premifed.  Therefore,  a  power  at  L  as  3,  and  a  power 
aCting  at  B  with  the  fame  direction  as  1,  are  fuftained  by  a  power 
aCting  at  E,  with  a  contrary  direction,  as  4.  From  which  it  follows, 
by  fubftituting  in  the  place  of  the  power  LM  a  prop  at  L,  that  a 
power  at  B  as  1  fuftains  a  power  at  E  as  4,  aCting  with  a  contrary 
direction,  when  BL  is  to  EL  as  4  to  1  ;  /'.at  is,  when  the  powers 
are  inverfely  as  their  diftances  from  the  prop,  or  center  of  motion. 
By  fubftituting  the  prop  at  B  in  the  place  of  the  power  BH,  it  appears 
that  a  power  LM  at  L,  as  3,  fuftains  a  power,  aCting  with  an  op¬ 
pofite  direction,  at  E,  as  4,  when  their  diftances  LB  and  EB  from 
the  prop  B,  are  to  each  other  as  4  to  3,  or  when  LMxLB— 
EIC»xEB.  By  taking  upon  LB  produced  Br=BE,  (Plate  163, 
fg.  37,)  and  in  place  of  the  power  at  E,  fubftituting  an  equal  power 
at  e  with  a  contrary  direction,  it  appears,  that  a  power  at  L  as  3  fuf¬ 
tains  a  power  aCting  at  e ,  with  the  fame  direction,  as  4,  when  the 
diftance  LB  is  to  the  diftance  e  B,  as  4  to  3.  In  this  cafe,  the  prop 
at  B  fuftains  the  fum  of  the  powers  aCting  at  L  and  e,  that  is,  a 
power  equal  to  feven  times  BH.  From  which  it  follows,  by  fub¬ 
ftituting  a  prop  at  L,  or  e,  in  place  of  the  powers  that  aCt  there,  that 
a  power  at  e  as  4  fuftainsra  power  at  B  as  7,  about  the  center  of  mo¬ 
tion  L,  when  their  diftances  from  it  e  L,  BL  are  to  each  other  as 
7  to  4  :  and  that  a  power  at  L  as  3  fuftains  the  power  at  B  as  7, 
about  the  center  of  motion  e,  when  their  diftances  from  it  Le  and 
B  e ,  are  to  each  other  as  7  to  3. 

By  proceeding  in  this  manner  it  appears,  that  when  the  powers 
are  to  each  other  as  number  to  number,  and  when  their  diftances  from 
the  center  of  motion  are  in  the  inverfe  ratio  of  the  fame  numbers, 
then  the  powers  fuftain  each  other,  or  are  in  equilibrio.  From 
which  it  is  eafy  to  fhew,  in  general,  that  when  the  powers  are  to 
each  other  in  any  ratio,  though  incommenfurable,  and  the  diftances 
of  their  application  from  the  center  of  motion  in  the  fame  inverfe 
ratio,  then  they  are  in  equilibrio  ;  bccaufethe  ratio  of  incomrnen- 
furable  quantities  may  be  always  limited  to  any  degree  of  exadnefs 
at  pleafure  between  a  greater  and  a  Idler  ratioof  number  to  number. 
To  Mr. Maclaurin’s  demonftration  it  has  been  objeCled,  that  it  can  - 
not  be  applied  when  the  arms  of  the  lever  are  incommenfurable,  and 
as  it  cannot  conclude  generally,  it  muft,  therefore,  be  imperfeCE 
Dr.  Hamilton, having  obfervedthatthefefeveral  methods  of  demon- 
ftrating  the  fundamental  property  of  the  lever  are  liable  to  objec¬ 
tions,  propofes  a  new  proof,  depending  on  the  following  poftulatum, 
viz.  if  a  force  be  uniformly  diffufed  over  a  right  line,  fo  that  an  equal 
part  of  the  force  ads  upon  every  point  of  the  line,  and  if  the  whole 
force  ads  according  to  one  and  the  fame  plane,  this  force  will  be 
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luftained  and  the  line  kept  in  equilibrio,  bv  a  Angle  force  applied 

fhe  middle  point  of  the  line  equal  to  the  diffufed  force,  and  adimz 
in  a  contrary  diredion.  He  alfo  premifes  this  lemma  :  if  a  right 
nffk  d‘v-deidlntotw‘Hegments,  the  diftances  between  the  middle 

the  whole  line  and  the  middle  points  of  the  fegments,  will  be  in¬ 
verfely  as  the  fegments.  This  is  feif-evident  when  the  fegments 
are  equal  ;  and,  when  they  are  unequal,  fince  half  of  the  whole  line 
is  equal  to  half  of  the  greater  and  half  of  the  leffer  fegmenr,  it  is 
plain  that  the  diftance  between  the  middleof  the  whole  line  and  the 
middle  of  one  fegment,  muft  be  equal  to  half  of  the  other  fegmenr, 
io  that  thefe  diftances  muft  be  toeach  otherinverfely  as  the  fegments. 

Let  the  line  GH,  then,  fig.  38,  whofe  middle  point  is  D,  be  di¬ 
vided  into  the  unequal  fegments  GL  and  LH,  whofe  middle  points 
arc  E  and  b,  and  let  two  forces  or  weights,  A  andB,  which  are  to 
each  other  as  the  fegments  GL  and  LH,  be  applied  to  their  middle 
points  and  b,  and  let  them  ad  perpendicularly  on  the  line  GH  ' 
then  (by  the  lemma)  the  weights  A  and  B  will  be  toeach  other "in- 
vcrfely  as  CD  and  FDfthe  diifancesof  the  points  C  and  F,to  wh:ch 
they  are  applied  from  the  middle  of  the  whole  line) ;  if  then  a  third 
foice  or  weight  E,  equal  to  the  fum  of  the  forces  A  and  B,  be  ap- 
phed  to  the  point  D,and  ads  on  the  line  in  an  oppofite  diredion  ; 
hde  three  forces  will  fufta.n  each  other,  and  keep  the  line  in  equil 
1 1 brio,  b or  let  us  fuppofe  the  force  E  to  be  removed,  and  inftead  of 
it  another  force,  equal  alfo  to  the  fum  of  A  and  B,  to  be  uniformly 
diffufed  over  the  whole  line  GH,  and  to  ad  diredly  againft  the 
forces  A  and  B,  then  the  part  of  this  force  which  ads  on  the  fer¬ 
ment  C.L,  will  be  equal  to  the  force  A,  and  therefore  will  be  fiff- 
tained  by  it  (poftulatum) ;  and  the  other  part,  which  is  diffufed  over 
the  fegment  LH,  will  be  equal  to  and  fuftained  bv  the  force  B  fo 
that  the  forces  A  and  B  will  fuftain  this  diffufed  force,  and  keep  ^he 
Jine  in  equilibrio.  Let  now  two  other  forces  ad  alfo  on  this  line 
in  oppofite  diredions,  one  of  them  the  force  E  ading  on  the  point 

as  it  was  firft  iuppofed  to  do,  and  the  ocher  an  uniformly  diifufad 
force  equal  to  ti  (and  confequently  equal  to  the  other  diffufed  force) 
then  thefe  two  additional  forces  will  alfo  balance  each  other,  and 
therefore  the  equilibrium  will  ltill  remain.  So  that  the  two  forces 
A  and  B,  and  a  diffufed  force  afting  on  one  fide  of  the  line  fuftains 
the  force  £,  and  a  diffufed  force  ading  on  the  other  fide  :  but  it  is 
manifeft,  that  in  this  equilibrium,  the  two  dtffuled  forces  adinfon 
oppofitefides  are  perfedly  equivalent, and  thereforeif  theyare  taken 
aw  ay  from  both  fides,  the  equilibrium  muft  Hill  remain.  Hence  it 
appears  that  the  three  weights  or  forces  A,  B,  and  E,  any  two  of 
which  are  (by  the  conftrudion)  to  each  other  inverfely  as  the  dif¬ 
tances  from  the  third,  will  fuftain  each  other  and  keep  the  line  on 
w  hich  they  ad  in  equilibrio  ;  which  is  the  firft  and  moft  fimplecafe 
of  the  property  of  the  lever:  for  here  the  diredions  of  the  weights  are 
fuppofed  to  be  perpendicular  to  the  line  on  w'hich  they  ad,  and  it  is 
evident  that,  if  one  of  the  points  C,  D,  or  F,be  fixed  or  conlideredas" 
a  fulcrum,  the  weights  ading  on  the  other  two  points  will  continue 
to  fupport  each  other.  I  he  fecond  cafe  of  the  property  of  the  lever 
is  eafily  deduced  from  the  firft  ;  for  when  two  weights  ad  on  the 
arms  of  a  lever  in  oblique  diredions,  and  are  toeach  otherinverfely 
as  the  perpendicular diitancesof  the  linesof  diredion  from  the  center 
of  motion,  then,  by  the  refolution  of  forces,  it  is  eafily  proved,  that 
the  parts  of  thofe  forces  which  ad  perpendicularly  on  the  arms  of 
the  lever,  and  which  only  are  exerted  to  turn  the  lever,  are  to  each 
other  inverfely  as  the  lengths  of  thofe  arms ;  and  therefore  by  the 
firft  cafe  they  muft  balance  each  other. 

The  moft  natural  method  of  explaining  the  effeds  of  the  pulley* 
that  is,  of  computing  the  proportion  of  any  power  to  the  weight  it 
can  fuftain  by  means  of  any  fyftem  of  pullies,  is,  by  confidering 
that  every  moveable  pulley  hangs  by  two  ropes  equally  llretched, 
which  muft  bear  equal  parts  of  the  weight ;  and  therefore  when 
one  and  the  fame  rope  goes  round  feveral  fixed  and  moveable  pul¬ 
lies,  fince  all  it’s  parts  on  each  fide  of  the  pullies  are  equally 
ftretched,  the  whole  weight  muft  be  divided  equally  amongli  all 
the  ropes  by  w’hich  the  moveable  pullies  hang.  And  confequently, 
it  the  power  which  ads  on  one  rope  be  equal  to  the  weight  divided 
by  the  number  of  ropes,  or  double  the  number  of  moveable  pullies, 
that  power  muft  fuftain  the  weight. 

The  feveral  cafes  in  which  the  wedge  is  applied  may  be  compre¬ 
hended  in  one  general  propofition ;  let  the  equicrural  triangle 
ABC,  (Plate  106,  fig.  19,)  reprefent  a  wedge,  the  lines  AB  and  CB 
will  be  the  fides  of  the  wedge,  AC  it’s  bafe  or  back,  and  it’s  height 
will  be  the  line  PB  bifeding  the  bafe  AC  and  alfo  the  vertical 
angle  ABC. 

When  any  two  refilling  forces  ad  on  the  fides  of  a  wedge  in  di¬ 
redions  which  make  equal  angles  wfith  the  fides  (as  they  are  al¬ 
ways  fuppofed  to  do),  a  power  ading  perpendicularly  at  P  on  the 
bafe  of  the  wedge  will  keep  the  refilling  forces  in  equilibrio,  when 
it  is  to  the  fum  of  thefe  forces,  as  the  fine  of  half  the  vertical  angle 
of  the  wedge,  to  the  fine  of  the  angle  which  the  diredions  of  the 
forces  contain  with  the  fides  of  the  wedge. 

For  let  E  and  F  be  two  bodies  ading  on  the  fides  of  the  wedge* 
and  let  them  be  firft  fuppofed  to  ad  in  the  diredions  EP  and  bP 
perpendicular  to  the  fides  ;  then  fince  the  power  P  ads  perpendicu¬ 
larly  on  the  bafe  AC,  if  thefe  three  forces  keep  the  wedge  in  equi¬ 
librio,  they  will  be  to  each  other  as  the  fides  of  a  triangle  to  which 
their  diredions  are  parallel,  or  (which  is  the  fame  thing)  as  the 
fides  of  the  triangle  ABC  to  which  their  diredions  are  perpendi¬ 
cular.  Therefore  the  power  P  is  to  the  fum  of  the  refilling  forces 
which  it  fuftains  as  AC  the  bafe  of  the  wedge  to  the  fum  of  the 
fides,  or  as  PA,  half  the  bafe,  to  ABone  of  the  fides  ;  but  PA  is  to 
AB  as  the  fine  of  PBA,  half  the  vertical  angle  of  the  wedge,  to  the 
radius  which  is  the  line  of  a  right  angle,  and  the  diredions  of  the 
reiifting  forces  are  iuppofed  in  this  cafe  to  contain  a  right  angle 
wirh  the  fides  of  the  wedge. 

Let  now  the  refilling  bodies  E  and  F  be  fuppofed  to  ad  on  the 
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wedge  indirections  parallel  to 'he K^er’pendkuta  M 
oblique  angles  with  it  s  Tides,  draw  Efo  ana  r  ivp  y  wer 

thofe  lines.  F rom  what  has  been  prove  u  the  weage,  to 

P  is  to  the  force  with  which  it  is  able,  b)  S 

protrude  the  refilling bodies  in  be 

*  h^VT7{  afpE  ^ndfoT  U  be  lefoSXtwo  forces  ex- 
expreffed  by  the  boe  FF,  and  ^  C  ^  thefc  only  will  aft 

Fnoppofitlon  to  the  refilling  bodies, .therefore 

forTof  the  power  is  to  the  force  with  which  ^  assagai  rvh  th  ^ 

^SS^STt ^tlP^DPE  Tre  fimilar)  as  PD  to 
PE  that  is,  as  the  radius  to  the  Tine  of  the  angle  PDF  ;  con?Pou^' 
ing  therefore  the  ratio  of  the  fine  of  half  the  vertical  angle  to  the 
radius,  with  the  ratio  of  the  radius  to  the  fine  of  the  angle  PDE 
th*-  nowcT  P  when  the  wedge  is  kept  in  equilibrio,  will  be  to  tne 
force  with  which  it  protrudes  the  refilling  bodies  in  diredions  oppo- 

fite  to  thofc  in  which  thev  act,  as  the  line  of  half  the  vertical  angle 
to  die  fine  of  the  angle  PDE  or  POF,  which  the  dtteaions  of  the 
refilling  forces  contain  with  the  Tides  of  the  wedge. 

Hence,  when  the  diredions  in  which  refilling  bodies  ad  on  a 
wedge  are  given,  we  may  eafily  find  two  lines  that  will  exprefs  the 
proportion  between  the  refinance  and  the  power  which  fultains  it  by 
means  of  the  wedge.  For  from  P,  the  middle  point  of  the  wedge, 
draw  the  line  PD  meeting  one  of  the  (ides,  and  parallel  to  the  direc¬ 
tion  in  which  the  refilling  force  ads  on  that  fide,  then  the  power 
will  be  to  the  refinance  as  PD  to  PB  the  height  ot  the  wedge  F  or 
PD  and  PB  are  to  each  other  as  the  fines  of  the  opp'ofite  ang  es,  in 
the  triangle  PBD,  that  is,  as  the  fines  of  half  the  vertical  angle,  and 
the  angle  which  the  diredion  of  the  refilling  force  contains  with  the 

fide  of  the  wedge.  ,  , 

From  what  has  been  demonftrated  we  may  deduce  the  proportion 
of  the  power  to  the  refinance  it  is  able  to  fuftain  in  all  the  cafes  in 
which  the  wedge  is  applied.  Firft,  when  in  cleaving  timber  the 
Wedge  fills  the  cleft,  then  the  reliftance  of  the  timber  ads  perpen¬ 
dicularly  on  the  tides  of  the  wedge,  therefore  in  this  cafe, ."'hen  the 
power  which  drives  the  wedge,  is  to  the  cohefive  force  of  the  tim¬ 
ber  as  half  the  bafe  to  one  fide  of  the  wedge,  the  power  and  refill 
ance  will  be  in  equilibrio. 

Secondly,  when  the  wedge  does  not  exadly  fill  the  cleft,  which 
generally  happens  bccaufe  the  wood  fplitsto  fome  diltance  before  the 
wedge :  let  ELF  repr'efent  a  cleft  into  which  the  wedge  ABC  is 
partly  driven  ;  as  the  refilling  force  of  the  timber  mud  ad  on  the 
wedge  in  diredions  perpendicular  to  the  (ides  of  the  cleft,  draw  the 
line  PD  in  a  diredion  perpendicular  to  EL  the  fide  of  the  cleft  and 
meeting  the  fide  of  the  wedge  in  D  ;  then  the  power  driving  the 
wedge  and  the  reliftance  of  the  timber,  when  they  balance,  will  be 
to  each  other  as  the  line  PD  to  PB  the  height  of  the  wedge. 

Thirdly,  when  a  w  edge  is  employed  to  feparate  two  bodies  that 
lie  together  on  a  horizontal  plane,  for  inftance  two  blocks  of  done  ; 
as  thefe  bodies  muft  recede  from  each  other  in  horizontal  diredions, 
their  reliftance  muft  ad  on  the  wedge  in  lines  parallel  to  it’s  bafe 
CA ;  therefore  the  power  which  drives  the  wedge  will  balance  the 
reliftance  when  they  are  to  each  other  as  PA  half  the  breadth  of  the 
.wedge  to  PB  it’s  height ;  and  then  any  additional  force  fufficient  to 
overcome  the  refiftance  arifing  from  the  fridion  of  the  bodies  on 
the  horizontal  plane  w  ill  feparate  them  from  each  other. 

With  refped  to  the  inclined  plane  ;  let  the  line  AB,  Plate  106, 
fig.  *9,  reprefent  the  length  of  an  inclined  plane,  AD  it’s  height, 
and  the  line  BD  we  may  call  it’s  bafe.  Let  the  circular  body  GEF 
be  fuppofed  to  reft  on  the  inclined  plane,  and  to  be  kept  from  falling 
down  it  by  a  firing  CS  tied  to  it’s  center  C.  Then  the  force  with 
which  this  body  itretches  the  firing  will  be  to  it’s  whole  weight  as 
the  fine  of  ABD,  the  angle  of  elevation,  to  the  line  of  the  angle 
which  the  firing  contains  with  a  line  perpendicularly  to  AB,  the 
length  of  the  plane.  For  let  the  radius  CE  be  draw'll  perpendicu¬ 
lar  to  the  horizon,  and  CF  perpendicular  to  AB,  and  from  E  draw 
EO  parallel  to  the  firing  and  meeting  CF  in  O  :  then,  as  the  body 
continues  at  reft,  and  is  urged  by  three  forces,  to  wit,  by  it’s  weight 
in  the  diredion  CE,  by  the  readion  of  the.plane  in  the  diredion 
FC,  and  by  the  readion  of  the  firing  in  the  diredion  EO  ;  the 
readion  of  the  firing,  or  the  force  by  which  it  is  ftretched,  is  to  the 
weight  of  the  body  as  EO  to  CE  :  that  is,  as  the  fine  of  (the  angle 
ECO,  which  is  equal  to)  ABD,  the  angle  of  elevation,  to  the  fine 
of  die  angle  EOC,  equal  to  SCO,  the  angle  which  the  firing  con¬ 
tains  with  the  line  CF  perpendicular  to  AB  the  length  of  the  plane. 

When  therefore  the  firing  is  parallel  to  the  length  of  the  plane, 
the  force  with  which  it  is  ftretched,  or  with  which  the  body  tends 
down  the  inclined  plane,  is  to  it’s  whole  weight,  as  the  fine  of  the 
angle  of  elevation,  to  the  radius,  or  as  the  height  of  the  plane  to  the 
length.  And  in  the  fame  manner  it  may  be  fhewn,  that  when  the 
firing  is  parallel  to  BD,  the  bafe  of  the  plane,  the  force  with  which 
it  is  ftretched  is  to  the  weight  of  the  body  as  AD  to  BD,  that  is,  as 
the  height  of  the  plane  to  it’s  bafe.  If  we  fuppofe  the  firing,  which 
fupports  the  body  GEF,  to  be  fattened  at  S,  and  that  a  force,  by 
ading  on  the  line  AD,  the  height  of  the  plane,  in  a  diredlion 
parallel  to  the  bafe  BD,  drives  the  inclined  plane  under  the  body, 
and  by  that  means  makes  it  rife  to  a  diredion  parallel  to  AD  ;  then, 
from  what  was  proved  in  the  third  cafe  of  the  wedge,  it  will  appear, 
that  this  force  muft  be  to  the  weight  of  the  body,  as  AD  to  BD, 
or  rather  ia  a  proportion  fomewhat  greater  ;  if  it  makes  the  plane 
move  on  and  the  body  rife. 

From  this  laft  observation  we  may  clearly  (hew  the  nature  and 
forccof  die  screw  ;  a  machineof  great  efficacy  in  railing  weights,  or 
in  preffing  bodies  clofely  together.  For  if  the  triangle  ABD  be 
turned  round  a  cylinder  whofe  periphery  is  equal  toBD,  then  the 
length  of  the  inclined  plane  BA  will  raife  round  the  cylinder  in  a 
fpiral  manner,  and  form  what  is  called  the  thread  of  the  ferew,  and 


we  may  fuppofe  it  continued  in  the  fame  manner  round  thecylinder 
from  one  end  to  the  other  ;  and  AD,  the  height  of  the  inclined 
plane,  will  be  every-where  the  diftance  between  two  contiguous 
threads  of  this  ferew,  which  is  called  a  convex  ferew.  And  a  con¬ 
cave  ferew  may  be  formed  to  fit  this  cxadly,  if  an  inclined  plane 
every  way  like  the  former  be  turned  round  the  inlide  of  a  hollow 
cylinder,  whofe  periphery  is  fomewhat  larger  than  that  of  the  other. 
Let  us  now'  fuppofe  the  concave  ferew  to  be  fixed,  and  the  convex 
one  to  be  fitted  into  it,  and  a  weight  to  be  laid  on  the  top  of  the 
convex  ferew  :  then,  if  a  power  be  applied  to  the  periphery  of  this 
convex  ferew  to  turn  it  round,  at  every  revolution  the  weight  will 
be  raifed  up  through  a  fpace  equal  to  the  diftance  between  the  two 
contiguous  threads,  that  is  to  the  line  AD,  the  height  of  the  inclined 
plane  BA  :  therefore  fince  this  power  applied  to  the  periphery,  ads 
in  a  diredion  parallel  to  BD,  it  muft  be  to  the  weight  it  raifes 
as  AD  to  BD,  or  as  the  diftance  between  two  contiguous  threads, 
to  the  periphery  of  the  convex  ferew. 

The  diftance  between  two  contiguous  threads  is  to  be  meafured 
by  a  line  parallel  to  the  axle  ;  if  we  now'  fuppofe  that  a  hand-fpike 
or  handle  is  inferted  into  the  bottom  of  the  convex  ferew,  and  that 
the  power  which  turns  the  ferew  is  applied  to  the  extremity  of  this 
handle,  which  is  generally  the  cafe :  then  as,  the  power  is  removed 
farther  from  the  axis  of  motion,  it’s  force  will  be  fo  much  increafed, 
and  therefore  fo  much  may  the  pow-er  itfelf  be  diminilhed.  So  that 
the  power,  which,  ading  on  the  end  of  a  handle,  fultains  a  weight 
by  means  of  a  ferew,  will  be  to  that  weight,  as  the  diftance  be¬ 
tween  two  contiguous  threads  of  the  ferew  to  the  periphery  deferibed 
by  the  end  of  the  handle.  In  this  cafe  we  may  confider  the  ma¬ 
chine  as  compofed  of  a  ferew  and  a  lever,  or,  as  Sir  Ifaac  New  ton 
exprefteth  it,  L'uneus  a  vette  impuljus. 

Elasticity,  or  Elastic  force ,  denotes  a  property  or  powrer  in 
natural  bodies,  which  denominates  them  elajlic  ;  and  by  which  they 
are  reltored  to  the  figure  and  extenlion  they  had  loft  from  any  ex¬ 
ternal  caufe. 

The  caufe,  or  principle  of  this  well-known  and  irfiportarit  pro¬ 
perty  is  varioufly  afiigned  :  the  Cartefians  account  for  it  from  the 
effort  of  the  materia  Jubtilis  to  pafs  through  pores  that  are  too  narrow 
for  it.  Others  have  fuppofed  the  conftituent  particles  of  bodies  to  be 
endued  with  both  a  repulfi  ve  and  an  attradive  power :  thus,  if  a  row 
of  round  particles  touch  one  another  in  the  point  c  in  a  line  from  A 
to  B  ( Plate  163 ,fig.  36,)  it  is  plain,  from  the  laws  of  cohefion,  that 
upon  the  lealt  alteration  out  of  the  pofition  of  a  ftrait  line,  thefe  par¬ 
ticles  will  run  together,  and  form  a  fphere,  in  which  the  globules 
will  have  more  points  of  contad  ;  and  if  thefe  particles  are  fuppofed 
to  have  poles  like  magnets,  in  the  oppofite  places  marked  »,  r,  fa 
that  all  the  poles  n,  n,  n ,  See.  repel  one  another,  and  all  the  poles,  r, 
s,  s,  See.  repel  one  another,  the  line  AB  will  continue  ftrait ;  for  if 
by  any  force  the  faid  line  BA  be  put  into  another  pofition,  as  into 
the  curve  b  a,  then  the  poles  k,  k,  &c.  being  brought  nearer  together, 
while  the  poles,  s,  s,  See.  are  farther  afunder,  will  repel  one  another 
more  ftrongly,  and  thereby  hinder  the  globules  from  running  toge¬ 
ther  towards  the  concave  part,  and  the  fpring  left  to  itfelf,  one  end  as 
b,  B  or  (3  being  fixed,  will  reftore  itfelf,  throwing  it’s  end  a  back  to 
A,  and  fo  on  to  a  ;  then,  being  in  the  pofition  a  (3,  the  poles  s,  s,  Sec. 
are  brought  nearer  together,  whofe  repulfion  thus  increafed,  throw's 
back  a  to  A,  and  foon  forward,  whillt  the  line  of  particles  performs 
feveral  vibrations  round  B.  A  fpring  of  fteel,  or  other  fprings,  may 
probably  conlift  of  feveral  feries  of  fach  particles,  whofe  polarity  and 
attradion  ading  at  the  fame  time,  will  (hew  why  fuch  bodies,  where 
they  haye  been  bent,  vibrate  and  reftore  themfelves.  Hard  fteel  is 
highly  elajlic;  and  the  metal  is  thus  hardened  by  making  it  white-hot, 
and  immediately  quenching  it,  fo  that  it  is  fixed  in  analmoft  fluid 
(late,  and  the  particles  which  the  fire  had  made  almoft  round  have 
but  a  very  fmall  contad :  and  accordingly,  fteel  thus  hardened  is  ex¬ 
tremely  brittle  :  but  as  fpherical  particles  can  never  make  a  tough 
fpring,  the  workmen  bring  down  the  temper  of  the  hard  fteel,  or 
let  down  the  fpring,  as  they  exprefs  it,  by  a  procefs  which  alters 
the  figures  of  it’s  conftituent  particles.  For  this  purpofe  they  heat 
it  anew  :  and  whillt  it  is  gently  cooling,  the  mutual  attradion  in- 
creafes  the  contad,  fothac  the  particles  grow  flatter  in  thofe  places 
where  before  they  had  but  a  fmall  contad  ;  and  left  the  contad  Ihould 
become  too  great,  they  quench  the  fpring  in  water,  oil,  or  greafe. 
Or  they  have  another  proccfs,  which  is,  to  fhape  them  in  cold  un- 
elaftic  fteel,  and  then  heating  them  to  a  fmall  degree,  e.  gr.  to  a 
blood-red  heat,  immediately  to  cool  them  in  fome  proper  liquor  ; 
whereby  the  particles  are  fettled  in  their  oblong  figure  before  they 
become  round  in  the  fufion  of  a  white  heat.  Nor  is  it  improbable 
that  they  may  thus  acquire  polarity,  fince  dipping  red-hot  fteel  in 
cold  liquors  in  a  particular  pofition  will  make  it  magnetical :  and 
iron  and  lleei  are  alfo  made  magnetical  only  with  hammering. 

Laws  ^/Elasticity.  Dr.  s’Gravefande  has  taken  a  good  deal 
of  pains,  in  order  to  fix  thefe  laws,  the  refults  of  whofe  experiments 
are  as  follow : 

1.  That  a  weight,  whereby  a  fibre  is  increafed  a  certain  length, 
by  ftretching,  is,  in  different  degrees  of  tenfion,  as  the  tenfion  itfelf  -t 
if,  e.  gt*  there  be  three  fibres  of  the  fame  kind,  length,  and  th;ck- 
nefs,  whofe  tenfions  are  as  i,  2,  and  3  ;  any  weights,  in  the  fame 
proportion,  will  ftretehthem  equally. 

2.  That  the  leali  lengthenings  of  the  fame  fibres  are  to  one  ano¬ 
ther  nearly  as  the  forces  whereby  the  fibres  are  lengthened  ;  which 
property  may  likewifebe  applied  to  their  inflexion. 

3.  In  chords  of  the  fame  kind  and  thicknefs,  and  which  are 
equally  ftretched,  but  of  different  lengths,  the  lengthenings  pro¬ 
duced  by  fuperadding  equal  weights,  are  to  one  another  as  the  lengths 
of  the  chords  ;  which  arifes  hence,  that  the  chord  is  lengthened  in 
all  it’s  parts  ;  confequently,  the  lengthening  of  a  whole  chord  is 
double  the  lengthening  of  half  of  it,  or  a  chord  of  half  the  length. 

4-  Fibres  of  the  fame  Jdnd>  but  of  different  thicknefies,  may  be 

compared 
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compared  together  after  the  like  manner  ;  only  confidering  them  as 
confilling  of  a  greater  or  lefs  number  of  fine  fibres  of  the  fame  thick- 
nefs;  the  number  whereof  mud  be  taken  in  the  ratio  of  the  fulidity 
of  thofe  fibres,  i.  e.  as  the  fquares  of  the  diameters,  or  as  the  weights 
of'lhefe  fibres,  when  their  lengths  are  equal :  fuch  fibres,  of  confe- 
quence,  will  be  equally  flretched  by  forces  that  are  in  the  fame  ratio 
of  the  fquares  of  the  diameters  ;  which  fame  ratio  is  likewife  required 
between  the  forces  whereby  the  chords  are  inflected,  that  the  fagittte 
may  be  equal  in  the  given  fibres. 

‘5.  The  motion  of  a  flretched  fibre  agrees  with  the  motion  of  a 
body  vibrating  in  a  cycloid  ;  and  how  unequal  foever  the  vibrations 
are,  they  are  all  regularly  performed  in  the  fame  time. 

6. '  In  two  equal  chords,  unequally  flretched,  unequal  forces  are 
required  to  infled  them  equally :  their  motions  may  be  compared  to 
thofe  of  two  pendulums,  defcribing  fimilar  cycloids,  by  different 
forces  ;  consequently,  the  fquares  of  the  times  of  the  vibrations  of 
the  fibres  are  to  each  other  inverfely  as  the  forces  whereby  they  are 
equally  infleded,  or  as  the  weights  by  which  the  chords"  are 
flretched. 

7.  The  motions  of  fimilar  chords,  equally  flretched,  but  of  dif¬ 
ferent  lengths,  may  be  compared  with  that  of  pendulums  after  ano¬ 
ther  manner:  for  as  the  times  of  the  vibrations  are  to  be  confidered, 
the  celerities  alfo,  wherewith  the  chords  are  moved,  muft  be  confi¬ 
dered.  Now  thefe  celerities  are  to  one  another  diredly  as  the  weights 
whereby  the  chords  are  inflected,  and  inverfely  as  the  quantities  of 
matter  in  the  chords;  that  is,  inverfely  as  their  lengths:  the  cele¬ 
rities,  therefore,  are  in  an  inverfe  duplicate  ratio  of  thofe  lengths  ; 
that  is,  they  are  inverfely  as  the  fquares  of  the  lengths ;  and  the  fquares 
of  the  times  of  the  vibrations  are  likewife  in  the  inverfe  ratio  ;  con- 
fetjuently,  the  lengths  of  the  chords  will  be  as  the  times  of  the  vi¬ 
brations. 

Elasticity  of fluids  is  accounted  for,  from  their  particles  being 
all  endowed  with  a  centrifugal  force  ;  when  Sir  Ifaac  Newton  demon- 
ftrates,  that  particles,  which  mutually  avoid,  or  fly  off,  from  one 
another,  by  fuch  forces  as  are  reciprocally  proportional  to  the  dif- 
tances  of  their  centers,  will  always  compofe  an  elajiic  fluid ,  whofe 
denfity  fhall  be  proportional  to  it’s  compreflion:  and,  vice  verfa,  if 
any  fluid  be  compofed  of  particles  that  fly  off  and  avoid  one  another, 
and  hath  it’s  denfity  proportional  to  it’s  compreflion  ;  then  the  cen¬ 
trifugal  forces  of  thofe  particles  will  be  reciprocally  as  the  diftances 
of  their  centers. 

Elasticity  of  the  air  is  the  force  wherewith  that  element  di¬ 
lates  itfelf,  upon  removing  the  force  whereby  it  was  before  com¬ 
prefled. 

The  elafticity  of  the  air  making  a  confiderable  article  in  the  new 
pneumatics,  we  fhall  here  give  the  principal  laws  thereof. 

j.  The  elafticity  of  the  lower  air  is  equal  to  the  weight  of  all  the  up¬ 
per  incumbent  air :  for  the  upper  air  is  eafily  proved  to  prefs  on  the 
lower. 

And  the  elafticity  of  the  air  has  already  been  (hewn  equal  to  the  com¬ 
prefling  power  ;  whence  it  follows,  that  the  elafticity  of  the  air  is  equal 
to  the  height  of  the  whole  incumbent  atmofphere. 

Hence  qs  the  weight  of  the  upper  air,  incumbent  on  the  lower,  is 
equal  to  the  Weight  of  a  column  of  water  of  the  fame  diameter  with 
the  column  of  air;  and  the  altitude  of  31  feet ;  or  to  a  column  of  mer¬ 
cury  28  inches  high  ;  the  fpring  of  the  lower  air  is  equal  to  the  fame 
Column  of  water,  or  mercury, 

Hence;  again,  the  fpring  of  the  air,  included  in  a  veffel,  Sec.  is 
likewife  equal  to  the  weight  of  the  whole  incumbent  atmofphere: 
confequently,  the  air,  included  in  a  veffel,  preifes  with  the  fame 
force  as  the  weight  of  the  atmofphere  ;  and  therefore  the  elafticity  of 
the  included  air  is  able  to  fuftain  mercury  to  the  height  of  twenty- 
eight  ihches,  and  water  to  the  height  of  thirty-one  feet,  in  an  empty 
tube. 

2.  The  daftic  force  of  air  comprefled,  is  to  that  of  the  fame  air 
dilated,  reciprocally  as  the  bulk  of  the  dilated  air  to  that  of  the  com¬ 
prefled  air. 

For  the  elafticity  of  dir  more  comprefled,  is  to  that  of  air  lefs  com¬ 
prefled,  as  the  weight  incumbent  on  that,  to  the  weight  incumbent 
on  this  ;  but  the  bulks  of  more  and  lefs  comprefled  air  are  in  the  fame 
reciprocal  ratio  of  thefe  weights  ;  therefore  the  elaftic force,  Sr c. 

_  Hence  the  elafticity  of  air  more  comprefled,  is  Aronger  than  that  of 
air  lefs  comprefled. 

3.  The  elafticity  of  more  comprefled  air,  is  to  that  of  air  lefs  com¬ 
prefled,  cateris paribus,  as  the  mafs,  or  quantify,  of  more  comprefled 
air  is  to  a  mafs  of  air  lefs  comprefled  of  the  fame  bulk. 

4.  The  ratio  of  the  fpace  filled  by  air  prefled  only  by  the  weight 
of  the  atmofphere,  to  the  fpace  it  is  reduced  into  by  farther  compref- 
fion,  being  given ;  to  determine  the  elaftic  force  of  the  comprefled 
air. 

Since  the  fpring  of  the  air,  prefled  only  by  the  weight  of  the  atmo¬ 
fphere,  is  equal  to  the  weight  of  a  column  of  mercury,  of  the  fame 
bafe  with  the  column  of  air ;  and  of  the  height  of  twenty-eight 
inches ;  to  the  bulk  of  the  comprefled  air,  that  of  the  air  not  comprelf- 
ed,  and  the  weight  of  the  column  of  mercury,  feek  a  fourth  propor¬ 
tional  ;  this  will  exprefs  the  quantity  of  the  elaftic  force  in  the  com¬ 
prefled  air. 

Hence  fubtrading  the  weight  of  the  column  of  mercury  horn  the 
Quantity  of  the  elaftic  force  thus  determined,  the  remainder  is  the 
force  of  elafticity  whereby  it  exceeds  the  refiAance  of  the  weight  of  the 
atmofphere.  , 

5.  Heat  increafes  the  elafticity  of  the  air,  and  cold  diminifhes  it. 
See  Heat,  and  Cold. 

6.  The  elaftic  force  of  the  air,  whereby  it  is  expanded,  in  rarefac¬ 
tion,  is  to  tne  elafticity  of  the  air  condenfed,  as  the  bulk  of  rarefied 
air,  to  the  bulk  of  condenfed  air. 

Force,  vis,  or  power.  See  Vis,  and  Power. 

Whenever  a  body,  which  was  at  reft,  begins  to  move,  or  has  a 
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motion  which  is  either  not  uniform,  or  not  direct,  the  caufe  of  this 
change  in  the  ftate  ol  the  body  is  called  force. 

V/hde  a  body  remains  in  the  fame  ftate,  either  of  reft,  or  of  uni¬ 
form  and  rectilinear  motion,  the  caufe  of  it’s  remaining  in  fuch  a 
ftate,  is  in  the  nature  of  the  body,  and  it  cannot  be  faid,  that  any  ex- 

tnnfic  force  has  aded  on  it.  This  internal  caufe  or  principle  is  called 
inertia. 

Mechamcal/orm  may  be  reduced  to  two  forts ;  one  of  the  body  at 
re“»  the  other  of  a  body  in  motion. 

,  a  force  a  body  at  reft,  is  that  which  we  conceive  to  be  in  a 
ody  lying  (till  on  a  table,  or  hanging  by  a  rope,  or  fupported  by  a 
lpring,  cxc.  and  this  is  called  by  the  names  of  prefjute,  tenfton, force, 
or  vis  mortua,  folicitatio,  conatus  movendi,  con  amen,  See. 

1  he  meafure  of  this  force  is  the  weight  with  which  the  table  is 
preiled,  or  the.  rope  flretched,  or  the  fpring  is  bent ;  and  as  to  this 
meaiure  there  is  no  difpute,  notwithftanding  the  diverfity  of  appella¬ 
tions  by  which  it  is  called. 

The  force  of  a  body  in  motion  is  on  all  hands  agreed  to  be  a  power 
rending  in  that  body,  io  long  as  it  continues  it’s  motion;  by  means 
of  which,  it  is  able  to  remove  obftacles  lying  in  it’s  way;  to  leflen, 
deltroy,  or  overcome  the  force  of  any  other  moving  body,  which 
meets  it  in  an  oppofite  diredion  ;  or  to  furmoitnt  any  dead  preflure 
V-T™?’.  3S  tenb°n>  gravity,  friction,  See.  for  fome  time  ;  but 
which  will  be  leflened  or  deftroyed  by  fuch  refiftance,  as  leflens  or 
deltroys  the  motion  of  the  body. 

This  is  called  moving  force,  vis  matrix,'  and  by  fome  late  Writers, 
vis  'viva,  to  diftingujfli  it  from  the  vis  mortua  fpoken  of  before  ;  and 
by  thefe  appellations,  however  different,  the  fame  thing  is  underftood 
by  all  mathematicians  ;  namely,  that  power  of  difplacing,  of  with- 
^ndtng  oppofite  moving  forces,  or  of  overcoming  any  dead  refiftance, 
which  refides  in  a  moving  body,  and  which,  in  whole  or  in  part, 
continues  to  accompany  it,  fo  long  as  the  body  moves. 

.  .be  Newtonians  and  Cartefians  maintain,  that  the  moving  force 
'i511.1  P*!0P.0rt‘0n  to  velocity  with  which  the  bodies  move.  But  the 
JLeibmtzians  aflert,  that  the  moving  force  is  in  proportion  to  the 
fquare  of  the  velocity  ;  fo  that  if  the  velocity  of  the  moving  body  be 
double,  triple,  quadruple,  Sec.  of  that  of  another  equal  body,  the 
force  of  the  former  will  be  four  times,  nine  times,  fixteen  times  as 
great  as  that  of  the  latter. 

It  has  been  alleged  by  the  advocates  for  the  new  dodrine,  parti- 
cularly  by  Mr.  Bernouilli,  that  the  prefervation  of  the  fum  of  the 
ablolute  motions  of  the  bodies,  in  their  collifions,  refults  immediately 
from  the  equality  of  adion  and  reaction  ;  the  augmentation  or  di¬ 
minution  of  the  force  of  the  one  being  the  neceftary  confequence  of 
the  diminution  or  augmentation  of  the  force  of  the  other.  But  the 
t  lrd  law  of  motion  is  general,  and  extends  to  bodies  of  all  kinds ; 
and  it  is  well  known,  that  when  foft  bodies  meet  in  oppofite  direc¬ 
tions,  the  fum  of  their  abfolute  motions  or  forces  is  diminifhed  ;  and 
when  the  bodies  are  equal,  and  their  velocities  likewife  equal,  it  is 
totally  deftroyed  by  this  collifion  ;  and  if  two  elaftic  bodies  meet  each 
other  with  contrary  velocities,  then  on  their  firft  compreflion,  it  is 
evident,  that  both  their  forces  are  diminifhed  at  the  fame  time,  and  it 
may  happen,  that  in  reftoring  themfelves,  both  their  forces  may  be 
increafed  at  the  fame  time.  It  is  not  the  fum  of  the  abfolutemo- 
tions  or  forces  of  bodies,  but  this  fum  eftimated  in  a  given  diredion, 
that  is  preferved  unaltered  in  their  collifions,  in  confequence  of  the 
third  law  of  motion;  nor  can  the  prefervation  of  the  fum  of  the  ab- 

iolut e  forces  of  any  fort  of  bodies  be  confidered  as  an  immediate  con- 
lequence  of  it. 

The  advocates  for  the  new  opinion  farther  maintain,  that  the  force 
of  bodtes  js  that  power  of  ading  in  them,  which  muft  be  meafured 
by  it  s  whole  effed,  till  it  s  motion  be  deftroyed  ;  and  they  alfo  lay  it 
down  as  a  definition  or  axiom,  that  force  is  proportional  to  the  num¬ 
ber  of  fprings,  which  it  can  bend  before  it  be  confumed.  Accord¬ 
ingly  they  lhew,  that  a  body  with  a  velocity  as  2,  is  able  to  bend  and 
overcome  the  refiftance  of  four  fprings,  one  of  which  alone  is  equi¬ 
valent  to  the  force  of  the  fame  body  moving  with  a  velocity  as  1  ; 
and  hence  they  infer,  that,  in  the  former  cafe,  the  force  is  quadru¬ 
ple,  though  the  velocity  be.  only  double  of  what  it  is  in  the  latter 
r3  i~Ut  WC  ma^  °kferve  in  general,  that  caufes  are  not  to  be  mea- 
lured  by  any  effects  produced  by  them,  confidered  without  regard  to 
their  circumftances ;  thus,  motions  and  forces  are  not  to  be  meafured 
by  the  efteds  produced,  without  regard  to  the  times  and  diredions 
of  the  motions.  It  is  not  confidered  in  the  preceding  argument,  and 
in  others  of  a  fimilar  kind,  that  the  force  which  one  body  lofes,  in 
ading  upon  another,  is  not  equal  to  that  which  it  produces  or  de- 
ltroys  in  the  other,  eftimated  in  any  diredion  at  pleafure,  but  in  that 
only  in  which  the  firft  body  ads  ;  and  that  body,  in  confequence  of 
it  s  inertia,  not  only  refills  any  change  in  it’s  quantity  of  motion,  but 
likewife  any  change  in  the  diredion  of  it’s  motion.'  For  the  farther 
llluftration  of  this  argument,  let  the  bodies  A  and  B,  [Plate  ,  fig. 
26,)  by  moving  towards  each  other,  comprefs  equal  and  fimilar 
fprings  placed  between  them,  till  by  the  re-adion  of  thefe  fprings 
their  motions  be  deftroyed.  Mr.  Bernouilli  exprefsly  owns,  that  the 
adions  of  the  fprings  on  thofe  bodies  are  conllantly  equal  to  each 
other  ;  and  yet  maintains  that  they  defttoy  a  force  in  B  greater  than 
the  force  of  A,  in  the  fame  proportion  as  the  body  A  is  greater  thafl 
B,  or  (C  being  the  center  of  gravity  of  A  and  B)  as  C  B  is  greater 
than  C  A.  He,  therefore,  maintains,  that  equal  preflures  or  adions 
of  fprings  generate,  in  the  fame  time,  forces  that  may  be  unequal  in 
any  aflignable  ratio,  which  is  repugnant  to  the  plainelt  notions  we 
can  form  of  adion  and  force.  If  we  fuppofe  the  body  A  to  comprefs 
the  fprings  from  A  to  C,  then  the  body  B  will  comprefs  all  the 
fprings  from  B  to  C,  in  the  fame  degree,  and  in  the  fame  time  ; 
and  thence  he  infers,  that  the  force  of  A  is  to  the  force  of  B  in  the 
fame  proportion  as  the  number  of  fprings  from  C  to  A  to  the  num¬ 
ber  of  fprings  from  C  to  B.  But  fince  the  motion,  force,  or  effed 
of  any  kind,  produced  or  deftroyed  in  A  or  B,  depends  upon  the  im- 
2  mediate 
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mediate  adion  which  produces  the  effect,  and  UP°'\  j 

W,  in  this  cafe,  the  anions  of  the  ff, 

B  are  thofe  which  deftroy  their  motion,  and  evident 

the  actions  of  the  fpnngs  on  thefe  bod.es  are  equal,  »  ^ 

that  th t  frees  deftroyed  bv  them  are  produced  or  de- 

And  is  it  not  man tfeft ,  th  ^  h  ^  ^  effor(s  which  the  fpnngs 

itroyed  in  bodies  are  to  be  n  -  /  n-  rx  ,  not  by  the  num- 

-«fT’  th'  htui'c  IX  K  X which ^  "n  cLaa  whh 

the  body  that  .&  g™  «■  in  V  body,  by  what- 

aa.on  ;  and,  there  orp  y  gbe  determined  from  the  adion  of 

ever  name  it  be  called,  t  g  f  j  ollght  to  be  computed  from 

this  I*  “d  C  r' neqnsf  bolies,  tnoving  U  une- 

this  alone.  *  two  equal  fprings,  with  one  end  leaning 

spat  f^'^Xaltle  fnppott.  and  Lh  of  them  band  the  fprtng 
asairi,  .  ,  •.  ftrikes  exadlv  to  the  fame  degree;  and  in  .o  doing  the 
011  "  ofrln  of  each  body  be  intirely  confumed  ;  in  this  cafe  there 
^The^according  to  tfu^Leibnitzians,  two  equal  effefts  produced, 
r  birt  are  equal  and  equally  bent,  and  the  moving  forces 
aXCtvWlyPcontoed  l  prodnc.4  them;  and  therefore,  on  thetr 

FinftCibcC5e’qnafe  Bot'dioff  who  e'fpoufe  Xh=C  okfopinion^ ‘deny  this 

oneer  time  in  producing  it's  effeS,  or  in  bend.ng  tt's  fprtng  i  con 
longer  t  me  V  *  f  h  f  bodles  may  be  unequal,  tho 

fame  degree,  In  life  manner  when 
*  {l,m<y  already  bent  to  fome  certain  degree,  does,  by  unbending, 
drh'e  before  it  a^ody  which  gave  way  to  it’s  preffure,  the  preffure  °f 
the  fprfo^may  prJce  a  greater  effed,  when  it  continues  for  a  lon- 

^Dr^urin  has  very  accurately  confidered  the  adion  of  fpnngs. 
Having  premifed  the  three  following  axioms,  viz.  i.  That  a  fPr'"f 
m  in&nrl  itfelf  more  Uowly  according  to  the  fize  of  the  body 

.  to  the  maifes  of  the  bodies,  and  the  fquares  of  their  velocities  , 
rlhen  «r  Sings,  A  and  B,  equal,  and  equally  bent  pulh  be¬ 
fore  them  by  unbending,  two  unequal  bodies,  the  ipnng  A,  which 
Ids  on  foe  greater  body,  will  unbend  more  flovvly  than  the  other, 
and  therefore,  in  every  inftant  of  time,  will  have  unbent  itfelf  left 
than  B  •  confequently  it’s  preffure  will  be  greater  than  that  of  Bat 
the  fame  inftant;  and  the  infinitely  finall  moving  free  produced by 
A  in  every  moment  will  be  greater  than  that  of  B  ;  whence  it  fol¬ 
lows  tha/ the  fum  of  the  infinitely  fmall  moving  forces,  i.  e.  he 
whole  moving  force,  produced  by  A,  will  be  greater  than  that  of  B, 
in  the  fame  time ;  fo  that  the  fpring  A,  not  being  wholly  unbent, 
when  the  preffure  of  B  ceafes,  will  continue  to  ad  on  the  greater 
body  the  moving  force  of  which  will  increafe,  and,  therefore,  more 
and^more  exceed  the  moving  force  of  the  fmaller  body ;  but,  fince 
the  produds  of  the  maifes  and  fquares  of  the  velocities  are  equal  in 
the  two  bodies,  the  moving  forces,  which  are  proved  to  be  unequal, 
cannot  be  proportional  to  the  fame^  produds.  He  then  fubjoms  the 
two  following  axioms,  viz.  4-  1  liat  fpnngs  of  unequal  lengths, 
when  bent  alike,  have  equal  preffures  ;  and,  5.  That  equal  preffures 
in  equal  times  produce  equal  moving  forces  ;  from  which  he  deduces 
his  fecond  propofition,  that  moving  forces  are  proportional  to  the 
mafles  and  velocities  jointly.  Thus,  it  there  be  two  fprings,  of  the 
lengths  i  and  2,  but  equal  in  all  other  refpeds,  and  bent  alike  •  and 
the  fpring  x,  in  unbending  itfelf,  be  made  to  drive  before  it  a  body 
whofe  mafs  is  2,  and  the  fpring  2  another  body  of  the  mafs  l,  thefe 
two  fprings,  by  what  he  has  elfewhere  demonftrated,  will  unbend 
themfelves  exadly  in  the  fame  time ;  and,  therefore,  the  fpring  2 
will  unbend  itfelf  with  a  velocity  double  of  that  of  the  fpring  i  ;  and 
it  will  oive  to  the  body  i  a  velocity  double  of  that,  which  the  bgdy  2 
will  receive  from  the  fpring  l  ;  confequently,  the  two  fprings,  du¬ 
ring  the  whole  time  of  their  expanfion,  will  be  always  bent  alike  ; 
and,  by  axiom  4,  their  preffures  will  be  conftantly  equal ;  and  by 
axiom  5,  the  infinitely  fmall  moving  forces  produced  by  each  of  thefe 
fprings,  in  every  infinitely  fmall  part  of  time,  will  be  equal  one  to 
the  other;  therefore,  the  fums  of  thefe  infinitely  fmall  moving  forces, 
i.  e.  the  whole  moving  forces,  produced  by  the  two  fprings,  will  be 
equal.  And  as  the  maifes  of  the  two  bodies  are  2  and  x ,  and  their 
velocities  1  and  2  refpedively,  the  moving  forces  mull  be  propor¬ 
tional  to  the  rnaffes  and  velocities  jointly.  From  thefe  principles, 
Dr.  Jurin  infers,  that  the  Leibnitzian  opinion  about  the  meafure  of 
moving  forces  is  inconteftably  overthrown  by  the  firft  propofition,  and 
the  oppofite  opinion  evidently  eftablifhed  by  the  fecond. 

Mr.  Maclaurin  has  deduced  the  following  argument  againft  the 
new  dodrine  concerning  the  forces  of  bodies  in  motion.  Let  A  and 
B,  {Plate  24,  fig.  27,)  be  two  equal  bodies  that  are  feparated  from 
each  other  by  fprings  interpofed  between  them  in  a  fpace  E,  F,  G, 
H,  which  in  the  mean  time  proceeds  uniformly  in  the  direction  B  A, 
in ’which  line  the  fprings  ad,  with  a  velocity  as  l :  and  let  the  fprings 
imprefs  on  the  equal  bodies  A  and  B  equal  velocities,  in  oppofite 
-directions,  that  are  each  as  1.  Then  the  abfolute  velocity  of  A, 
which  was  as  i\  will  be  now  as  2  ;  and,  according  to  the  new  doc¬ 
trine,  it’s  fora  as  4  ;  whereas  the  abfolute  velocity,  and  the  force  of 
B,  which  was  as  1,  will  be  now  deftroyed  ;  fo  that  the  adion  of  the 
fprings  adds  to  A  a  force  as  3,  and  fubduds  from  the  equal  body  B 
a  force  as  x  only  ;  and  yet  it  feems  tnanifeft,  that  the  adtions  of  the 
fprings,  on  thefe  equal  bodies,  ought  to  be  equal  ;  which  Mr.  Ber¬ 
noulli  allows:  i.  e.  equal  adions  of  the  fame  fprings  on  equal 
bodies  would  produce  very  unequal  effeds,  the  one  being  triple  of 
the  other  according  to  the  new  dodrine,  than  which  hardly  any 
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thing  more  abfurd  can  be  advanced  in  philofophy  or  mechanics.  In 
general,  ifm  reprefent  the  velocity  of  the  fpace  E  F  G  H,  in  the  di¬ 
rection  BA,  n  the  velocity  added  to  that  of  A,  and  fubduded  from 
that  of  B,  by  the  adion  of  the  fprings,  then  the  abfolute  velocities  of 
A  and  B  will  be  reprefented  by  m-\-n  and  m — n  refpedively,  the 
force  added  to  A  by  the  fprings  will  be  2  m  n-\-n  n,  and  the  force  taken 
from  B  will  be  2 m  a — n  n,  which  differ  by  2  n  n.  Farther,  it  is 
allowed  that  the  adions  of  bodies  upon  one  another  are  the  fame  in 
a  fpace  proceeding  with  an  uniform  motion,  as  if  the  fpace  was  m 
reli ;  but  if  the  fpace  E  F  G  H  was  at  reft,  it  is  allowed,  that  the 
forces  communicated  by  the  fprings  to  A  anff.B  had  been  equal ;  and 
by  the  new  dodrine,  th t force  of  each  had  been  reprefented  by  n  n  ; 
whereas  the  force  communicated  to  A  by  the  fprings  in  the  fpace 
E  F  G  H,  if  reprefented  by  2  m  n-\-n  n,  and  the  force  taken  from  B 
will  be  2  m  n — n  n. 

It  has  been  farther  urged  by  the  advocates  for  the  new  opinion, 
that,  fince  a  body  moving  with  a  velocity  proportional  to  the  diago¬ 
nal  of  a  redangle  is  able  to  balance  the  reliftance  of  two  fprings  pro¬ 
portional  to  the  Tides  of  the  fame  rcclangle,  the  force  of  a  body  mov¬ 
ing  with  a  velocity,  as  the  diagonal,  is  equal  to  the  fum  of  the  forces 
of  two  bodies  moving  with  velocities  proportional  to  the  fides  of  the 
redangle  ;  and,  becaufe  the  fquare  of  the  diagonal  is^qual  to  the 
fum  of  the  fquares  of  the  two  fides,  they  thence  infer,  that  the  forces 
of  equal  bodies  are  as  the  fquares  of  their  velocities.  Mr.  Maclaurin 
has  very  largely  difeuffed  this  argument,  and  fhewn  that  it  contra^ 
di£ts  not  only  their  own  principles,  but  the  eftablifhed  laws  of  mo¬ 
tion.  It  is  well  known  to  thofe  who  are  acquainted  with  the  com¬ 
position  and  resolution  of  motion,  that  powers  ading  in 
the  directions  A  B  and  AD  {Plate  24,  fig.  28.)  proportional  to  thofe 
right  lines,  compound  a  power  aCting  in  the  direction  of  the  diagonal 
A  C,  and  meafured  by  it ;  and  this  compound  power  mud  be.  lefs 
than  the  fum  of  the  fimple  powers,  becaufe  A  C  is  lefs  than  AB-j- 
AD.  This  is  eafily  accounted  for  by  refolving  the  power  A  B  into 
AM  and  A  N,  and  the  power  A  D  into  A  K  and  A  L,  of  which 
A  N  and  A  L  are  oppofne  and  equal,  and  deftroy  each  other’s  effed, 
fo  that  there  remains  A  M+A  K  or  A  C,  the  meafure  of  the  com¬ 
pounded  power.  The  followers  of  Leibnitz  agree  in  this  manner  of 
arguing  concerning  powers  and  preffures,  but  not  in  the  compofition 
and  refolution  of  forces;  for,  according  to  them,  when  the  angle 
B  A  D  is  right,  the  compounded  force  is  equal  to  the  fum  of  the 
forces  A  B  and  AD,  and  no  force  is  loft,  notwithftanding  the  oppo- 
lite  directions  of  the  forces  A  L  and  A  N.  When  the  angle  BAD 
[Plate  163,  fig.  41,)  is  acute,  the  fquare  of  the  diagonal  A  C  exceeds 
the  fum  of  the  fquares  of  A  D  and  D  C,  or  of  A  D  and  A  B  ;  and, 
therefore,  the  two  forces  in  the  directions  A  D  and  A  B  muft,  ac¬ 
cording  to  the  new  doCtrine,  compound  a  force  A  C  greater  than  their 
fum  ;  a  confequence  which  contradicts  their  own  metaphyfical  prin¬ 
ciple,  that  the  effeCt  is  proportional  to  the  caufe  which  produces  it, 
becaufe  the  effeCt  is,  in  this  cafe,  greater  than  the  caufe,  and  is  as  ab¬ 
furd  in  mechanics,  as  that  two  quantities  collected  together  fhould 
produce  a  greater  quantity  than  their  fum  in  geometry  ;  whereas,  it 
appears  from  a  view  of  the  figure,  that  A  L  and  A  N,  parts  of  AD 
and  A  B,  deltroy  each  other ;  and  therefore,  the  whole  forces  A  D 
and  A  B  are  not  accumulated  in  the  direction  A  C,  but  only  their 
parts  A  M  and  AN,  which  taken  together  are  equal  to  A  C,  becaufe 
the  triangles  A  D  K  and  B  M  C  are  fimilar  and  equal ;  fo  that  the 
forces  in  the  directions  A  B  and  AD  compofe  a  force  in  the  directions 
A  C  lefs  than  their  fum,  whilft  the  fquares  of  A  B  and  AD,  taken 
,  together,  exceed  the  fquare  of  AC;  confequently  the  forces  are  not 
to  be  meafured  by  the  fquares  of  the  lines.  Farther,  let  the  elaftic 
body  A  ( Plate  24,  fig.  29.)  receive  it’s  force,  in  the  direction  AB, 
from  the  equal  elaftic  body  H,  and  it’s  force,  in  the  direction  AD, 
from  the  equal  elaftic  body  G,  at  the  fame  time.  According  to  the 
patrons  of  the  new  doCtrine,  the  forces  of  H  and  G  are  communicated 
to  A  by  infinitely  fmall  degrees,  or  by  an  uninterrupted  fucceflion  of 
preffures,  and  the  whole  force  communicated  to  A  is  the  fum  of  the 
effeCts  of  thefe  preffures.  Now  in  every  inftant,  thq  preffure,  or  in¬ 
finitely  fmall  force  impreffed  on  A,  is  lefs  than  the  fum  of  the  pref- 
hires  exerted  in  that  inftant  by  H  and  G,  in  proportion  as  A  C  is  lefs 
than  AB-fAD,  as  is  allowed  on  all  tides.  Therefore  the  fum  of 
all  the'  preffures,  or  the  force  impreffed  on  A,  muft  be  lefs  than  the 
fum  of  all  the  preffures,  or  the  fum  of  th e  forces  exerted  by  H  and  G, 
in  the  fame  proportion  of  A  C  to  A  B-j-A  D  ;  that  is,  the  forces  of 
A,  H,  and  G,  muft  be  as  the  lines  A  C,  AB,  and  AD,  and  not 
as  their  fqu  ares.  It  is  not  poflible  to  conceive,  that,  while  the  force 
in  A  arifes  from  the  accumulation  of  the  preffures,  or  infinitely  fmall 
forces,  which  it  receives  every  moment  from  the  aCtions  of  H  and  G, 
and  each  of  thefe  preftines,  or  infinitely  fmall  frees,  is  lefs  than  the 
fum  of  the  aClions  of  H  and  G  that  produce  them  ;  yet  the  whole 
force  of  A  fhould,  neverthelefs,  exceed  tiie  fum  of  the  whole  aCtions 
ox  forces  of  H  and  G.  If  the  angle  BAD  be  infinitely  acute,  the 
fame  forces  (according  to  the  new  opinion)  generate  a  force  in  A, 
which  exceeds  their  fum  as  much  as  the  fquare  of  A  B-j-A  D  exceeds 
the  fum  of  the  fquares  of  A  B  and  A  D  ;  fo  that  if  A  D  be  equal  to 
A  B,  they  will  in  that  cafe  generate  at  A  a  force  double  of  their  fum, 
for  then  the  fquare  of  A  B-j-A  D  will  be  equal  to  the  fquare  of 
2  A  A  B2  ;  though  the  two  equal  forces,  which  are  fuppofed  to 

produce  this,  taken  together,  amount  only  to  2  AB1,  according  to 
their  own  computation  ;  and  therefore,  in  this  cafe,  a  caufe  produces 
an  effed  of  the  fame  kind  double  of  itfelf. 

In  the  refolution  of  motion,  motion  is  gained  ;  and  as  the  powers 
that  generate  motion  are  increafed,  the  eftecls  of  thefe  powers,  or 
the  free  of  bodies,  muft  be  increafed  likewife.  Mr.  Maclaurin  has 
illuftrated  and  applied  this  principle  in  the  following  manner.  Let 
the  body  C  [fig.  30,)  moving  in  the  direction  D  C,  the  diagonal  of 
the  parallelogram,  CLDK,  flrike  the  equal  body  A  obliquely,  fo 
as  to  impel  it  in  the  diiedionCA,  the  continuation  of  C  K,  and  at 
the  fame  time  the  equal  body  B,  in  the  diredion  C  B,  the  continu¬ 
ation 
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ation  of  CL;  the  body  A  will  proceed  in  the  right  line  C  A,  and^the 
bodv  B  will  proceed  in  the  dire£lion  C  B,  the  continuation  ofC  L, 
and  C  having  communicated  all  it’s  force  to  them,  will  flop.  It  will 
not  appear  ftrange,  that  the  motions  and  forces  of  A  and  B  exceed 
the  motion  or  force  of  C,  if  wc  confider  that  C  communicates  the 
whole  motion  or  force  Q,  K  to  A,  and  the  whole  motion  or  force  C  L 
to  B,  that  the  refiftanee  or  inertia  of  A  re-a£ting  upon  C,  not  in  the 
direction  of  it’s  motion  C  D,  hut  in  the  diredtion  C  K,  oblique  to  it, 
the  abfolure  motion  or  force  of  C,  in  the  direction  DC,  is  not  fo 
much  diminifhed  bv  this  re-a£tion  as  if  it  was  diredlly  oppofite  to  the 
motion  of  C  ;  for  no  power  or  refidance  can  produce  fo  great  an  ef- 
fedf  in  any  direction  as  in  that  wherein  it  a£ls.  In  like  manner, 
the  re-a£lion  of  B  deftrovs  th three  L  C  in  the  body  C,  in  the  direc¬ 
tion  in  which  B  re-a6ls;  but  nlLfo  great  a  motion  or  force  in  the 
dire&ion  DC,  to  which  it  is  oblique  ;  and  thus  it  appears  that  the 
motion  or  force  of  C,  in  the  diredion  D  C,  muft  neceffarily  be  lefs 
than  the  Turn  of  the  motions  or  forces  of  the  bodies  A  and  B  in  their 
refpedfive  diredlions.  It  may  alfo  beobferved,  that  in  confequence 
of  the  inertia  of  body,  it  not  only  refifts  any  change  of  its  motion, 
but  like-wife  any  change  in  the  direction  of  it’s  motion  ;  and  when 
the  adion  of  bodies  upon  each  other  is  not  in  a  right  line,  both  thefe 
are  to  be  taken  into  the  account.  Thus,  if  C  ilrike  A,  the  re-adion 
of  A  has  a  twofold  effed  ;  it  fubduds  fomewhatfrom  the  motion  or 
force  6$  C,  and  produces  a  change  in  it’s  diredion  ;  and  it’s  whole 
re-adion  is  to  be  eltimated  by  both  thefe  effeds  conjointly.  After  the 
body  C  has  {truck  A,  it  proceeds  in  the  right  line  C  B  with  a  mo¬ 
tion  or  force  as  C  L,  and,  impinging  on  B  diredly,  it  communicates 
it’s  whole  motion  or  force  to  B,  which  re-ads  diredtly  againft  it: 
the  bodies  C,  A,  and  B,  are  fuppofed  to  be  perfedly  elaltic.  If 
fprings  be  fubftituted,  inflead  of  the  bodies'A  and  B,  and  their  re¬ 
finances  meafured  by  C  Kand  C  L,  the  refinances  of  thofe  fprings 
are  not  the  proper  meafures  of  the  force  of  the  bodyC,  but,  taken 
together,  they  muft  exceed  it  ;  becaufe  thefpringA  adlsata  difad- 
■vantage  againft  the  motion  or  force  of  C.  It  has  it’s  whole  effed  in 
the  diredion  C  K,  in  which  it  refifts;  but  not  fogreat  an  effed  in 
the  diredlionC  D,  oblique  to  that  in  which  it  adis.  If  the  fpring 
A  adfed  with  the  fame  advantage  as  B,  they  would  together  produce 
a  greater  effedf  than  in  the  fituation  they  have  in  the  figure  ;  and, 
therefore,  the  greateft  refiftances  which  they  are  able  to  exert  taken 
together,  muft  exceed  th &  force  of  the  body  C.  Thus,  fays  Mr. 
Maclaurin,  it  appears,  that  this  argument,  inflead  of  overthrowing 
the  old  dodrine,  confirms  it,  and  that  they  who  advanced  it,  fup- 
pofed  thofe  forces  to  be  equal,  which,  according  to  the  known 
principles  of  mechanics,  are  unequal. 

The  ingenious  Mr.  Graham,  in  confirmation  of  the  old  opinion, 
prepared  a  pendulous  body,  with  a  cavity  in  it,  capable  of  receiving 
another  body,  of  an  equaf  weight,  at  the  joweft  point  of  it’s  vibra¬ 
tion  ;  and  when  the  body  was  dropped  into  it,  he  found,  by  the 
fubfequent  vibration,  that  the  velocity  of  the  double  mafs  was  pre- 
•cifely  one  half  of  the  velocity  of  the  pendulum  before  ;  from  which 
it  appears,  that  the  fam e  force  produces  in  a  double  quantity  of 
matter  one  half  of  the  velocity  only  ;  which  is  agreeable  to  the 
common  dodlrine,  but  diredly  repugnant  to  the  new  one,  con¬ 
cerning  the  forces  of  bodies  in  motion. 

Mr.  Euler  obferves,  with  refpedf  to  this  difpute  concerning  the 
meafure  of  vivid  force,  that  we  cannot  abfolutely  aferibe  any  force 
to  a  body  in  motion,  whether  we  fuppofe  this  force  proportional  to 
•the  velocity,  or  to  the  fquare  of  the  velocity  ;  for  the  force  exerted  by 
a  body,  ftriking  another  at  reft,  is  different  from  that  which  it  exerts 
in  (hiking  the  fame  body  in  motion;  fo  that  this  force  cannot  be 
afertbed  many  body  contidercd  in  itfelf,  but  only  relatively  to  the 
otherbodies  it  meets  with.  There  is  noforce\n  a  body,  abfolutely 
coniidcrcd,  but  it’s  inertia,  which  is  always  the  fame,  whetherthe 
body  be  at  reft  or  in  motion.  But  if  this  body  be  forced  by  othersto 
change  it’s  Hate,  it’s  inertia  then  exerts  itfelf  as  a  force ,  properly  fo 
called,  which  is  not  abfolutely  determinable  ;  becaufe  it  depends  on 
the  changes  that  happen  in  the  ftate  of  the  body.  Suppofc,  for  in- 
Aance,  a 'body  A  forced  to  move  in  an  incurvated  tube,  or  along  the 
curve  furface  E«  F  (Plate  163,  fig.  42 J  the  body  in  this  cafe  will 
prefs  the  furface  where-ever  it  touches  it  in  a  direction  a  <x  normal  to 
the  curve;  and  with  a  certain/im-  commonly  determined  in  me¬ 
chanics,  by  the  mafs  of  the  body,  it’s  velocity,  and  by  the  radius  of 
curvature  Oa.  Now  the  body  exerts  a  preffure,  or  vis  mortua  ;  yet 
it  would  be  abfurd  to  aferibe  a  certain  and  determinate  force  of  pref- 
furetothis  body  confide  red  in  itfelf,  fince  this  preffure  may  vary 
very  much,  according  to  the  difference  of  the  curvature  of  Ea  F. 
In  like  manner  it  feems  unreafonable  to  place  a  certain  abfolute 
force  of  percufiicn  in  bodies,  fince  it  principally  depends  on  the 
external  circumllance  accompanying  the  ffiock. 

A  fecond  obfervation  which  has  been  made  by  feveral  great  men, 
is,  that  the  effedf  of  a  (hock  of  two  or  more  bodies  is  not  produced 
in  an  inftant,  but  requires  a  certain  interval  of  time.  If  this  be  fo, 
the  heterogeneity  between  the  vires  viva  and  mortua  vanilhes  ;  lince 
a  prefiurc  may  always  be  afligned,  which  in  the  fame  time,  however 
little,  (ball  produce  the  fame  effed.  If  then  the  vires  viva  be  ho¬ 
mogeneous  to  the  vires  mortua,  nnd  fince  we  have  a  perfed  meafure 
and  knowledge  of  the  latter,  we  need  require  no  other  meafure  of 
the  former  than  that  which  is  derived  from  the  vires  mortua  equi¬ 
valent  to  them. 

Friction,  denotes  the  refiftanee  a  moving  body  meets  with 
from  the  furface  on  which  it  moves. 

Friffion  arifesfrom  the  roughnefs  or  afperity  of  the  furface  of  the 
body  moved  on,  and  that  of  the  body  moving:  for  fuch  furfaces 
confiding  alternately  of  eminences  and  cavities,  either  the  emi¬ 
nences  of  the  one  muft  be  railed  over  thofe  of  the  other,  or  they 
muft  be  both  broken  and  worn  off;  but  neither  can  happen  without 
motion,  nor  can  motion  be  produced  without  a  force  impreffed. 
No.  113.  Vol.  m. 
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Laws  of  F riff  ion.  1 .  As  the  weight  of  a  body  moving  on  another 
is  increafed,  fois  the  f riff  ion. 

This  we  fee  experimentally  in  a  balance,  which,  when  only 
charged  with  a  fmall  weight,  eafily  turns  ;  but,  with  a  greater,  a 
greater  force  is  required. 

Hence,  if  the  line  of  diredionof  a  moving  body  be  oblique  to 
the  furface  moved  on,  the  friction  is  the  greater;  this  having  the 
fame  effed  as  an  increafe  of  weight. 

And  hence,  again,  as  a  perpendicular  ftroke  or  impreffion  is  to 
an  oblique  one  ;  as  the  whole  fine,  to  the  fine  of  the  angle  of  inci- 
dence ;  and  the  fine  of  a  greater  angle  is  greater,  and  that  of  a 
leffer  lefs ;  the  friction  is  the  greater,  as  the  line  of  diredion  ap¬ 
proaches  nearer  to  a  perpendicular. 

1  his  is  eafily  obfervable,  and  efpecially  in  the  teeth  of  w'heels, 
which  are  frequently  broken  on  this  very  account.  The  friction^ 
therefore,  is  taken  away,  if  the  line  of  diredion  of  the  moving 
body  be  parallel  to  the  furface. 

2.  1  he  friction  is  lefs  in  a  body  that  rolls,  than  it  wrould  be  were 
the  fame  body  to  Aide,  as  is  eafily  demonftrated.  For  fuppofe  a 
dented  ruler,  AB,  ( Plate  24,  fig.  12,)  and  fuppofe  a  wheel  DE  to 
move  along  with  it,  with  it’s  teeth  perpendicular  to  the  circumfe¬ 
rence  ;  if  now  the  body  were  to  Aide,  the  tooth  F,  when  it  touched 
the  ruler,  would  deferibe  a  right  line  on  the  furface  thereof,  and, 
as  the  tooth  of  the  ruler  H  refifts  the  fame,  it  could  not  proceed 
without  removing  or  breaking  either  the  tooth  H,  or  that  F.  And 
the  fame  will  hold  in  the  Aiding  of  any  rough  furface  upon  another, 
where  all  thefriffion  will  take  place  that  can  any  way  arife  from 
the  roughnefs  of  the  furface,  But  if  the  wheel  ED  roll  along  the 
ruler,  then  the  tooth  H  will  no  longer  refill  it’s  motion,  only  as  it 
is  to  be  hoifted  out  of  the  cavity  F  over  the  eminence  of  the  tooth. 
H  ;  and  the  fame  holds  in  the  rubbing  of  any  rough  body  over  the 
furface  of  another. 

Hence,  in  machines,  left  thefriffion  Ihould  employ  a  great  part 
of  the  power,  care  is  to  be  taken,  that  no  part  of  the  machine 
Hide  along  another,  if  it  can  be  avoided  ;  hut  rather  that  they  roll, 
or  turn  upon  each  other.  With  this  view  it  might  be  proper  to  lay 
the  axes  of  cylinders,  not,  as  is  ufually  done,  in  a  groove,  or  con¬ 
cave  matrix,  but  between  little  wheels,  ABCD,  fig.  13,  moveable 
on  their  refpedive  axes:  for,  by  this  contrivance,  th efriffion  is  trans¬ 
ferred  from  the  circumference  of  thofe  wheels  to  their  pivots;  and 
the  friction  may  be  Hill  diminiftied  farther,  by  making  the  axles  of 
thofe  wheels  reft  upon  otherfriffion  wheels  that  turn  round  wi  th  them. 

From  thefe  principles,  with  a  little  farther  help  from  the  higher 
geometry,  OlausRoemer  determined  the  figure  of  the  teeth  of  wheels, 
that  fiiould  make  the  leaft  refiftanee  polfible,  and  which  Ihould  be 
epicycloidal.  And  the  fame  was  afterwards  demonftrated  by  De  la 
Hire  ;  though  the  thing  is  not  yet  taken  into  practice. 

Hence,  iirfawing-mills,  the.  fides  of  the  wooden  redangle  the 
lawsare  fitted  into,  Ihould  be  furnilhed  with  rotulae,  or  little  wheels, 
which  would  greatly  leffen  the  friction  ;  and  the  like  in  other  cafes. 

Calculation  of  the  quantity  of  Friction.  T  he  f riff  ion  is  a  point  of 
the  utmoft  importance  in  machines;  and  by  all  means  to  beconfi- 
dered,  in  calculating  the  force  thereof:  yet  it  is  generally  over¬ 
looked  in  luch  calculations :  but  this  is  principally,  becaufe  it’s 
precife  value  is  not  known. 

M.  Amonton’s  principle  is,  that  the  friffion  of  two  bodies  de¬ 
pends  on  the  weight,  or  force,  wherewith  they  bear  on  each  other; 
and  only  incrcafes  as  the  bodies  are  more  ftrongiy  preffed,  or  applied, 
againft  each  other,  or  are  charged  with  a  greater  w  eight ;  and  that  it 
is  a  vulgar  error,  that  the  quantity  oi friffion  has  any  dependence  on 
the  bignefs  of  the  furfaces  rubbed  againft  each  other  :  or  that  the 
friffion  increafcs  as  the  furfaces  do.  Thus  if  a  piece  of  wood  four 
inches  wide  and  one  inch  thick  be  ground,  and  thereby  made  exactly 
fit  to  the  furface  of  another  fixed  piece  of  the  fame  wood,  it  will 
acquire  the  fame  weight  to  draw  it  along  on  the  fame,  whether  it  be 
laid  on  it’s  broad  or  narrow  fide :  for,  though  on  the  broad  fide  there 
be  four  times  the  number  of  touching  particles  f  cateris  paribus J,  yet 
each  particle  is  preffed  with  but  \  of  the  weight  bearing  on  thofe  of 
the  narrow  fide  ;  and  fince  four  times  the  number  multiplied;by  |  of 
the  weight  is  equal  to  \  of"  the  number  multiplied  by  four  times  the 
weight,  it  is  plain  that  the  effed,  that  is,  the  refiftanee,  is  equal  in 
both  cafes,  and  therefore  requires  the  fame  force  to  overcome  it. 

If  the  furfaces  be  hard  and  well  polifhed,  th efriffion  will  be  lefs 
than  a  third  part  of  the  weight ;  but  if  the  parts  be  foft  or  rugged,  it 
will  be  much  greater.  Let  a  very  fmooth  cylinder  of  wood  AB, 
(Plate  163 .fig.  44,)  be  laid  on  two  w«ll-polifhed  and  oiled  orgreafed 
lupporters  C  and  D,  and  be  charged  with  the  weight  of  two  pounds 
in  the  two  equal  bails  G,  H;  it  will  requirean  additional  weight  x 
(equal  to  about  a  third  part  of  the  two  pounds)  tp.give  motion  to,  or 
overcome  the  friffion  ®f  the  faid  cylinder.  But  this  additional 
weight,  as  it  caufes  a  greater  prefiure  of  the  cylinder,  will  increafe 
the  friffion,  and  require  the  addition  of  another  weighty,  equal  to  a 
third  part  of  it’s  own ;  for  the  fame  reafon  the  weight  y  will  require 
another  2  a  third  part  of  two  pounds,  and  fo  on  ad  infinitum.  There¬ 
fore,  if  the  friffion  is  perfedly  equal  to  a  third  of  the  weight,  thefirft 
weight  with  all  the  additional  ones,  viz.  2,  f,  -Jq.,  &c.  will  be  a 
feries  of  numbers  in  geometrical  progreffion  decrealing:  andthefum 
of  all  thefe  terms,  omitting  the  firlt,  i.  e.  the  fum  of  the  infinite 
number  of  additional  weights  x-\-y-\-z,  &c.  is  equal  to  one  pound  : 
fo  that  if  the  weight  of  the  cylinder  be  inconfiderable,  the  way  to 
overcome  the  friction  will  be,  to  double  the  power  G  or  H  at  once. 

But  if  the  cylinder  moved  on  the  two  fmall  gudgeons  E  and  h  ,  or 
on  a  fmall  axis,  tire  friilion  would  be  abated  in  the  lame  proportion 
as  the  diameter  of  thefe  gudgeons  is  lefs  than  the  diameter  ot  the 
cylinder,  becaufe  is  this  cafe  the  parts  on  which  the  cylinder  moves 
and  rubs1  will  have  lefs  velocity  than  the  power  winch  moves  it  in 
the  fame  proportion,  bet  Whr su-Carriages. 

■  i£  R  ..  Mr. 
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Mr.  Emerfon,  in  his  Principles  of  Mechanics,  deduces  from^ 
riments  the  following  remarks  relating  to  t  it  1  '  moves  up- 

When  a  cubic  piece  ot  foft  wood  of  eight  pount  s  j-  g  ’  fecond 
on  a  finootli  plane  of  foft  wood,  at  the  rate,  o  P  ,  the 

it’s  friftion  is  about  one  third  of  it’s  weight ;  but  .fit  be  rough  he 
frilw  is  little  lei’s  than  half  the  weight :  on,! :h= 
when  both  the  pieced  wood  are  very  fmooth,  the/,,6?  ,  ‘  f 

one  fourth  of  the  weight:  the o* 

hard  wood  upon  foft,  is  one  hfth  or  one  halfof  the  weigh  of  '  < 
wood  upon  hard  wood  one  leventh  or  one  eighth  ,  °*  H^d  lte  1 
moving  on  lied  or  pewter,  one  fourth  ;  moving  on  copper  or  lead, 
one  fifth  of  the  weight.  He  obferves  in  general,  that  metals  o 
fame  fort  have  more  friction  than  thofeof  diiterent  forts  that  lead 
makes  much  refinance ;  that  iron  or  lied  running  in  brafs  makes 
the  lead  friftion  of  any  ;  and  that  metals  oiled  make  t  i t  fuffton  lels 
than  when  poUHied,  and  twice  as  little  as  when  unpoliflied. 

Belide  the  preflion,  the  magnitude  whereof  determines  that  of  the 
friftion,  there  is  another  circumftance  to  he  conlidefed;  viz.  the  ve¬ 
locity.  The  friftion  is  the  greater,  and  the  more  difficult  to  lur- 
mount,  as  the  parts  are  rubbed  againft:  each  other  with  the  greater 
fwiftnefs;  fo  that  this  velocity  muft  be  compared  with  that  of  the 
power  necefiary  to  move  the  machine,  and  overcome  the  friftion. 
It  the  velocity  ot  the  power  be  double  that  of  the  parts  rubbed,  it 
acquires,  by  that  means,  an  advantage  that  makes  it  double  ;  or, 
which -amounts-  to  the  fame,  it  diminilhes  the  contrary  force  ot 
friction  by  one  half;  and  reduces  it  to  a  fixjh  part  of  the  weight, 
or  predion. 

The  following  general  propofition  may  be  deduced  from  the  pre¬ 
ceding  remarks,  viz.  I  hat  the  refifiances  a  riling  front  friftion  are 
to  one  another  in  a  ratio  compounded  of  the  preflureot  the  rubbing 
parts,  and  the  times  or  velocities  of  their  motions. 

If  two  bodies,  with  plain  furfaces,  fuppofed  infinitely  hard,  and 
polilhed,  be  moved  along  each  other,  the  friftion  will  be  none,  or 
infinitely  Email  ;  but  if,  in  lieu  of  luch  luppofition,  which  has  no 
place  in  nature,  we  fuppofe  two  bodies,  with  rough  uneven  lurtaces, 
the -difficulty  of  moving  one  of  them  on  the  other  muft  either  arile 
from  this  ;  that  the  firft  is  to  be  raifed,  in  order  to  dilengage  the 
parts  catched  or  locked  in  the  fecond  ;  or  that  the  parts  muft  be 
broken,  and  worn  off;  or  both.  In  the  firft  cafe,  the  difficulty  of 
railing  one  of  the  bodies  makes  that  of  the  motion  ;  and  of  con¬ 
sequence  the  f nation  ariics  wholly  from  the  weight,  or  preflion  ; 
add  the  furface  has  nothing  to  do  in  it. 

In  the  fecond  cafe,  the  magnitude  of  the  furface  would  be  all ; 
were  it  poftible  this  fecond  cafe  could  be  abfolutely  abftracfted  from 
the  firft ;  i.  e.  could  the  parts  of  one  body  be  rubbed  and  worn  againlt 
thofe  of  the  other,  without  railing  one  of  them  ;  it  being  vifible 
that  a  greater  number  of  parts  to  be  broken  would  make  a  greater 
refinance  than  a  lets:  but  as  in  pra&ice  we  never  rub,  or  grind, 
without  railing  the  body,  the  refiftance  arifing  from  the  greatnefs 
of  the  furface  in  the  fecond  cafe,  is  always  combined  with  that 
from  the  preflion  ;  whereas  in  the  former  cafe,  that  ariling  from 
the  preffion  may-  be  alone,  and  uncompounded. 

J  <vck,  is  an  instrument  in  common  ule  for  railing  heavy  timber, 
or  very  great  weights  of  any  kind.  See  Plate  106,  fig,  1.  But  as 
the  wheel-work  of  this  engine  is  inclofed  in  the  ftrong  piece  of  tim¬ 
ber  CB,  the  infi.de  of  it  is  reprel’ented  in  fig.  2,  where  the  rack  AB 
muft  be  fuppofed  at  lead  four  times  as  long  in  proportion  to  the  wheel 
as  the  figure  reprefents  it ;  and  the  teeth,  which  wall  be  then 
four  times  more  in  number,  to  be  contained  about  three  in  an  inch. 
Then  if  the  handle  H  P  be  feven  inches  long,  five  turns  of  it,  i.  e. 
5  times  22  inches,  or  no- inches,  will  be  the  velocity  of  the  power, 
whilftthe  weight  railed  by  the  claw  A,  or  deprefi'ed  by  the  claw  B, 
moves  one  inch  :  for  as  the  pinion  of  the  handle  has  but  four  leaves, 
and  the  wheel  Q_twenty  teeth,  there  muft  be  five  revolutions  of  the 
handle  to  turn  the  wheel  once  round,  whole  three-leaved  pinion  R 
will,  in  that  revolution,  juft  move  the  rack  three  teeth-;  or  one  inch. 
This  might  have  been  all'o  known  without  feeing,  or  even  knowing 
■the  number  of  the  teeth  of  the  wheel  and  pinions,  by  rnealuring  a  re¬ 
volution  of  the  handle  \nfig.  1 ,  and  comparing  the  lpace  gone  through 
bv  it  with  the  fpace  gone  through-  by  the  end  A  or  B.  This  ma¬ 
chine  is  fometimes  open  behind  from  the  bottom  almoft  up  to  the 
wheel  QL  to  let  the  lower  claw,  which  in  that  cafe  is  turned  up  as 
at  B,  draw  up  any -Weight.  When  the  weight  is  drawn,  orpufhed 
Euflicicntly  high,  it  is  kept  from  going  back  by  hanging  the  end  of 
the  hook  S,  fixed  to  a  ftaple,  over  the  curved  part  ot  the  handle  at  b. 

J  ack  is  alio  the  rvJme  of  a  well  known  engine  ufed  for  turning  a 
Epic :  the  weight  is  the  power  applied.;  the  friction:  of  the  parts,  and 
Vlie  weight  with  which  the  fpit  is  charged,  are  the  force  to  be  over¬ 
come;  and  a  rteady  uniform  motion  is  maintained  by  meansof  the 
Tly.  See  the confirucftiort  of  this  enginemore  particularly  explained 
and  illuftrated  by  a  figure,  under  the  article  Mechanic  Ah  powers. 

•  Smoke  Jack, ■■  is  an  engine  ufed  for  the  fame  purpole  with  the 
common  jack,  and  is  fo  called  fromi  it's  being  moved  by  means  of 
the  fmoke  or  ratefied  air,  afeending  the  chimney,  and  Unking 
-'againft  the  tail  of  the  horizontal  wheel  AB,  (fig.  4,)  which,  being 
inclined  to  the  horizon,  is  moved  about  the  axisof  the  wheel,  to¬ 
gether  with  thepinion  C, which  carries  the  wheels  D  andE  ;  and  E 
carries  the  chain  F,  which  turns'  the  fpit.  The  wheel  AB  lhould 
be  placed  in  the  narrow  part  of  the  chimney,  where  the  motion  of 
the  Tmokc  is  fwifteft,  and  then  the  greateif  part  of  it  muft  ftrike 
upon  the  fails.-  The  force  of  this  machine  depends  on  the  draught 
ot  the  chimney,  and  the  vehemence  of  the  fire. 

Polling  Lame,  is  n  lamp  A  B,  (Plate  106 ,fig.  5,)  that  has  within  it 
the  two  moveable  circles  D  E  and  E  G,  whole  common  center  of 
motion  is  at  K,  where  their  axes  of  motion  crofs  one  another,  in 
which  point  all'o  is  their  common  center  of  gravity,  if  to 'the  in¬ 
ward  circle  you  join  withinlide  the  lamp  K  C,  made  pretty  heavy, 
and  moveable  about  it’s  axis  H  1,  whofe  center  of  gravity  is  at  C, 


A  N  I  C  S. 


the  common  center  of  gravity  of  the  whole  machine  will  fall  be¬ 
tween  K  and  C,  and  by  reafon  of  the  pivots  A,  B,  D,  E,  H,  I,  will 
be  always  at  liberty  to  defeend  ;  and  therefore  let  the  whole  lamp  . 
be  rolled  along  the  ground,  or  moved  in  any  manner,  the  flame 
will  always  be  uppermoft,  and  the  oil  cannot  be  fpilt.  In  this 
manner  the  compafsis  hung  at  fea  ;  and  thus  lhould  all  the  moon- 
lanterns  be  made  that  are  carried  upon  a  pole  before  coaches  or 
carriages  which  travel  in  the  night. 

Lever,  or  Leaver,  an  inflexible  ftrait  bar,  fupported  in  a 
fingle  point,  on  a  prop,  and  ufed  for  the  railing  of  weights.  ’ 

The  lever  is  the  principal  of  thofe  called  mechanical  powers,  or 
Ample  machines,  as  being,  of  all  fuch,  the  moft  Ample;  and  is 
chiefly  applied  for  railing  weights  to  fmall  heights. 

In  a  lever  there  are  three  things  conlidered  :  the  weight  to  be  raif¬ 
ed,  or  fuftained,  as  O,  (Plate  24 (fig.  J.)  The  power  by  which  it 
is  to  he  raifed,  or  fuftained,  as  B.  And  the  fulcrum,  or  prop,  D; 
whereon  the  lever  is  fuftained,  or  rather  on  which  it  moves  round, 
the  fulcrum  remaining  fixed. 

Levers  are  of  three  kinds  ;  fometimes  the  fulcrum,  or  center  of 
motion,  is  placed  between  the  weight  and  the  power,  as  in  fig.  1. 
this  we  call  a  lever  of  the firfi  kind,  or  veftis  heterOdromus  ;  to 
which  may  be  reduced  fcill’ars,  pincers,  fnuffers,  &c.  fometimes  the 
weight  is  between  the  fulcrum  and  the  power,  which  is  called  a  lever 
of  the  fecond  kind,  as  in  jig.  2.  Of  this  kind  are  the  oars  and  rudder 
of  a  boat,  the  malls  ot  lliips,  cutting  knives  fixed  at  one  end,  and 
doors  whole  hinges  are  as  the  fixed  point.  And  fometimes  the 
power  adls  between  the  weight  and  the  fulcrum,  which  is  the  lever 
of  the  third  kind.  Such  is  a  ladder  lifted  by  the  middle  to  rear  it  up 
againft  a  wall;  thele  two  are  called yefit.es  homodrom I. 

Inthislaft,  the  power  muft  exceed  the  weight  in  proportion  as  it’s 
diftance  from  the  center  of  motion  is  lefs  than  the  diftance  of  the 
center  from  the  weight.  And  as  the  firft  two  kinds  of  lever  ferve  for 
producing  a  flow  motion  by  a  fwift  one,  fo  the  laft  ferves  for  pro¬ 
ducing  a  fwift  motion  of  the  weight  by  a  flow  motion  of  the  power. 
It  is  by  this  kind  ok  levers  that  the  mufcular  motions  of  animals  are 
performed,  the  mufcles  being  inferred  much  nearer  to  the  center  of 
motion  than  the  point,  where  the  center  of  gravity  of  the  weight  to 
be  raifed  is  applied  ;  fo  that  the  power  of  the  mufcle  is  many  times 
greater  than  the  weight  which  it  is  able  to  fuftain.  Though  this 
may  appear  at  firlt  light  a  difadvantage  to  animals,  becaufe  it  makes 
their  flrength  lefs  ;  it  is,  however,  the  effect  of  excellent  contri¬ 
vance  ;  for  if  the  power  was,  in  this  cafe,  applied  at  a  greater  dis¬ 
tance  than  the  weight,  the  figure  of  animals  would  be  not  only  auk- 
ward  and  ugly,  but  altogether  unfit  for  motion  ;  as  Borelli  has  Ihewn 
in  his  treatife  De  Motu  Animalium.  The  power  of  the  lever  is 
founded  on  the  following  theorem  ;  viz.  “  That  the  fpace,  or  arch,  ’ 
deferibed  by  each  point  of  a  lever ,  and  confequently  the  velocity  of 
each  point  of  a  lever,  is  as  it’s  diftance  from  the  fulcrum,  or  prop.” 

From  hence  it  follows,  that  the’  action  of  a  power,  and  the  re¬ 
fiftance  of  the  weight,  increafe  in  proportion  to  their  diftance  from 
the  fulcrum. 

And  hence  alfo  it  follows,  that  a  power  will  be  able  to  fuftain  a 
weight,  if  the  diftance  of  the  point  in  the  lever  to  which  it  is  applied, 
be  to  the  diftance  of  the  weight,  as  the  weight  to  the  intenlity  of  the 
power ;  which,  if  it  be  ever  fo  little  incrcaled,  muft  raile  the  weight. 
See  this  doblrine  demonftrated  under  .the  word  Mechanic  Powers; 
and  farther  illuftrated  under  the  word  Balance;  between  which, 
and  the  lever,  there  is  a  great  analogy  ,  a  lever  of  the  firft  kind  being 
a  fort  of  lteelyard  to  raile  weights.  ^ 

The  power  and  adlionof  the  lever  will  be  fully  illuftrated  by  the 
following  propolitions  :  .  ' 

1.  If  the  power  applied  to  a  lever  of  any  kind  fuftain  a  weight, 
the  power  is  to  the  weight  in  a  reciprocal  ratio  of  their  diftances 
from  the  fulcrum. 

2.  The  vy eight  of  a  lever  of  the  firft  or  fecond  kind  AB,  fig.  1, 
the  diftance  of  the  center  of  gravity  from  the  fulcrum  CV,  and  the 
diftances  of  the  weight,  and  the  power  AC  and  CB,  being  all  given, 
to  find  the  power  that  will  fuftain  it.  Suppofe  the  lever  void  of  gra¬ 
vity,  but  in  lieu  thereof  a  weight  hung  at  V  :  if  then  AC  be  made  to 
CV,  as  the  gravity  of  the  lever  to  a  fourth  number,  we  fhall  have 
the  weight  which  the  lever  is  able  to  fuftain  ;  and  this  fubtracted 
from  the  given  weight,  the  remainder  will  be  the  weight  to  be  fuf¬ 
tained  by  the  poyvtr.  Let  CB  then  be  to  CA,  as  the  remaining 
weight  to  a  fourth  weight,  and  we  fhall  have  the  power  to  be  ap¬ 
plied  in  B,  in  order  to  fuftain  the  given  weight  with  the  given  lever. 

3.  The  gravity  of  a  lever  of  the  firft  or  fecond  kind  AB,  the  dif- 
tance  of  the  center  of  gravity  from  the  fulcrum  CV,  the  diftancesof 
the  power,  and  the  weight  BC  and  CA,  being  all  given,  to  find  the 
weight  to  be  fuftained.  Find  the  parr  of  the  weight  fuftained  by  the 
lever  alone,  as  in  the  former  problem  :  in  the  fame  manner  find 
the  other  part  of  the  weight,  which  the  power  applied  in  B  is  able 
to  fuftain  ;  add  the  two  numbers  together,  and  the  lum  is  the  weight 

required.  n  :Ui  urn  a  ,  -  -j  • 

-  4.  The  gravity,  and  center  of  gravity  F,  of  a  lever  of  the  fecond 
kind  CB,  fig.  2,  with  the  weight  G,  it’s  diftance  from  the  fulcrum 
CA,  and  from  the  power  CB,  being  given,  to  find  the  power  capa¬ 
ble  of  fuftaining  the  weight.  Suppofe  the  lever  void  of  gravity, 
.but  in  lieu  thereof  a  weight  equal  thereto  hung  in  F,  the  power  re¬ 
quired  to  fuftain  the  lever  alone  ;  then  find  the  power  requifite  to 
fuftain  the  given  weight  G;  add  the  powers  together,  and  the  lum 
will  be  the  power  required. 

5.  if  a  power  applied  to  a  lever  of  any  kind  lift  a  weight,  the 
fpace  of  the  firft  is  to  that  of  the  laft,  as  is  this  laft  to  a  power  able 
to  fuftain  the  fame  weight;  whence  it  follows,  that  the  gain  ot 
force  is  always  attended  with  the  lofs  of  time,  and  viceverjd. 

When  the  two  arms  of  a  lever  are  not  in  a  right  line,  but  contain 
any  invariable  angle  at  C,  ( Plate  106,  fig.  6,)  the  lever  is  called  a 
bended  lever  ;  and  is  evidently  of  the  firlt  kind,  and  die  law  of  the 

equilibrium 
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equilibrium  is  the  fame  ;  i.  e.  if  the  power  P  be  applied  at  B  to  the 
arm  CB,  and  the  weight  W  afts  by  means  of  a  pulley  M,  in  the 
direction  A  M,  perpendicular  to  the  arm  A,  the  power  and  weight 
will  fultain  each  other,  if  P  be  to  W,  asCAtoCB,  orPxCB 
—WxrA  1  f  fcveral  powers  aft  upon  the  arm  CA,  find  their 
center  of  gravity,  A,  on  the  arm  CA,  and  fuppofe  all  the  powers  to 
be  united  there  ;  and  if  the, power  P  be  to  their  fum,  as  CA  to  CB, 
it  will  fudain  them.  The  fum  of  the  powers  being  given,  it  is  ma- 
iiifeft,  that  the  farther  their  center  of  gravity  A  is  removed  from  the 
center  of  motion  C,  the  greater  refinance  they  will  oppofe  againtt 
the  power  P,  and  it  will  require  the  greater  force  in  the  power  to 
overcome  them.  Hence  Galileo  jullly  Concludes,  that  .the  bones  of 
animals  are  the  Wronger  for  their  being  hollow,  their  weight  being 
given  ;  or  if  the  arm  CB  F  reprelents  their  length,  the  circle  C  H  D 
a  feftion  perpendicular  to  the  length,  P  any  power  applied  along 
their  length,  tending  to  break  them  ;  then  the  Hrength  or  force  of  all 
their  longitudinal  fibres,  by  which  the  adhefion  of  the  parts  is  pre- 
ierved,  may  be  conceived  to  be  united  in  A,  the  center  of  the  circle 
C  H  D,  which  is  the  common  center  of  "ravity  of  thole  forces,  whe¬ 
ther  the  feftion  be  a  circle  or  annulus.  But  it  is  plain  that  when  the 
area  of  the  feftion,  or  the  number  of’ fuch  fibres  is  given,  the  dis¬ 
tance  CA  is  greater  when  the  feftion  is  an  annulus,  than  when  it  is 
a  circle  without  airy  Cavity  ;  confequently  the  power  with  which  the 
parts  adhere,  and  which  refills  againft  P,  that  endeavours  to  fepai'ate 
them,  is  greater  in  the  fame  proportion.  For  the  fame  reafon,  the 
ftalks  of  corn,  the  feathers  of  fowls,  and  hollow  fpears,  are  lefs  liable 
to  accidents  that  }end  to  break  them,  than  if  they  were  of  the  fame 
weight  and  length,’ but  folid,  without  any  cavity.  In  this  indance, 
fays  Mr.  Maclaurin,  art  only  imitates  the  wifdom  of  nature. 

Mill,  a  machine  or  engine  for  grinding  corn,  &c.  of  which 
there  are  feveral  kinds,  according  to  the  various  methods  of  applying 
the  moving  power ;  as  water -;«;///,  wind-mills,  mills  worked  by 

horfes,  &c.  #  ■  . 

•  Some  may  imagine,  that  it  is  hardly  worth  while  to  write  about 
fo  common  a  thing  as  a  corn -mill;  but  the  commonnefs  of  it  fhews 
it’s  ufefulnefs,  and  therefore  it  would  be  unpardonable  in  us  to  pafs 
it  aver  in  filence. 

Few  people  are  ignorant  that  corn  is  ground  by  two  ;«/7/-dones, 
placed  one  above  the  other,  without  touching.  The  lower  or  ne¬ 
ther  mill-dons  is  immoveable,  but  the  upper  one  turns  upon  a  1  pi n - 
die.  The  oppofite  furfaces  of  the  two  hones,  which  aft  to  grind  the 
corn,  are  not  plane  or  flat ;  but  the  upper  one  is  hollow,  and  the 
under  one  fwells  up  ;  each  of  them  being  of  a  conic  figure,  vvhofe 
axis  indeed  is  very  fhort  in  proportion  to  the  diameter  of  it’s  bafe  ; 
for  the  upper  one,  being  fix  feet  in  diameter,  is  hollowed  but  about 
one  inch  at  it’s  center;  and  the  lower  one  riles  but  about  •§■  of  an 
inch.  Thefe  two  ct;7/ -dones  come  nearer  and  nearer  towards  their 
circumference,  whereby  the  corn  that  falls  from  the  hopper  has  room 
to  infinuate  between  them  as  far  as  two-thirds  of  the  radius,  which 
is  the  place  where  it  begins  to  be  ground,  and  where  it  makes  the 
greateft  refiflahee  that  d  is  capable  of;  the  lpace  between  the  two 
lbnes  being  in  that  place  about  but  two-thirds  or  three-fourths  of  the 
thicknefs  of  a  grain  of  corn.  But  as  the  millers  have  the  liberty  of 
raifing  ®r  finking  the  upper  Hone  a  little,  they  can  proportion  it’s  dif- 
tancefrom  the  lower  one,  according  as  they  would  have  the  flour 

finer  or  coarfer.  ,  ,  ,  ,  , 

In  order  to  cut  and  grind  the  corn,  both  the  upper  and  under  ;;;;//- 
ftones  have  channels  or  furrows  cut  in  them,  proceeding  obliquely 
from  the  center  towards  the  circumference.  And  thefe  futrows  are 
each  cut  perpendicularly  on  one  fide,  and  obliquely  on  the  other,  into 
.the  (tone;  which  gives  each  furrow  a  lharp  edge,  and  in  the  two 
{tones,  they  come,  as  it  were,  againft  one  another,  like  the  edges 
of  a  pair  of  fcilTars  ;  and  fo  cut  the  corn  to  make  it  grind  the  eafier, 
when  it  falls  upon  the  places  between  the  furrows.  Thefe  are  cut 
the  fame  way  in  both  Hones  when  they  lie  upon  their  back,  which 
makes  them 'run  crofs-ways  to  each  other,  when  the  upper  done  is 
inverted  by  turning  it’s  furrowed  furface  towards  that  of  the  lower. 
For  if  the  furrows  of  both  doneslay  the  fame  way,  a  great  deal  of  the 
corn  would  be  driven  forward  in  the  lower  furrows,  and  fo  come  out 
from  between  the  dones  without  ever  being  cut.  When  the  furrows 
become  blunt  and  (hallow  by  wearing,  the  running  done  mud  be 
taken  up,  and  both  dones  new  dred  with  a  child!  and  hammer.  But 
by  this  repeated  operation,  their  thick nelTeS,  and  confequently  their 
weights  diminifh ;  and  it  is  obferved,  that  when  they  come  to  have 
but  three  quarters,  or  half  of  the  thicknefs  which  they  had  when  new, 
they  produce  but  three  quarters  or  half  the  flour  which  they  yielded 

at  the  beginning.  ;  ’  ,  .  ,  t  - 

The  circular  motion  of  the  upper  null-done  brings  the  corn  out  of 
the  hopper  by  jerks,  and  caufes  it  to  recede  from  the  center  towards 
the  circumference,  where  being  quite  reduced  to  flour,  it  is  thrown 
out  of  the  mill,  by  the  centrifugal  force  of  the  done,  through  a  hole 

provided  on  purpofe.  „  r 

The  diameter  of  common  ;;:://-dones,  according  to  13r.  Delagu- 
liers,  is  from  five  to  feven  feet,  and  their  thicknels,  twelve,  fifteen, 
or  eighteen  inches:  they  lad  thirty-five  or  forty  years  ;  and  when 
they  have  been  long  ufed,  fo  that  their  thicknels  is  conhderably  di- 
minifhed,  they  are  cut  anew,  to  give  their  furface  a  contrary  figure 
to  what  they  had  before :  fo  that  the  upper  mill-done  is  made  the 

lower.  ’  .  , 

In  water-;;/;7/.r,  the  momentum  of  the  water  is  the  moving  power, 
and  the  attrition  of  the  two  dones  in  grinding,  is  the  force  to  be 
overcome.  Of  thefe  there  are  two  kinds,  viz.  thofe  where  the  force 
of  the  water  is  applied  above  the  wheel,  and  thole  wheie  it  is  app  ic 
below  the  wheel  ;  the  former  being  called  overfhot,  and  the  atter 
underdiot  mills :  and  to  thefe  we  may  add  a  bread-;*///,  where  the 

water  drikes  againd  the  middle  of  the  wheel. 

In  a  common  bread-*:;’//  where  the  fall  of  water  may  be  about 
ten  feet,  AA,  [Piute  i oj,jig.  65,  N°  2,)  is  the  great  wheel,  which 
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IS  generally  about  Even  teen  or  eighteen  feet  diameer,  from  a  the 
outerinojf  edge  of  any  float  board,  to  b  that  of  it’s  uppolite  float.  To- 
thisiwheel  the  water  is  conveyed  through  a  channel,  and  falling  upon 
the- wheel,  turns  it  round.  On  the  axis  BB,  of -this  wheel,  and 
within  the  »;/7/-hqufe,  is  a  wheel  D,  about  eight  or  nine  feet  dia¬ 
meter  ,  having  fixty-one  cogs,  which  turn  a  trundle*  E,  containing 
ten  upright  Haves,  or  rounds;  and  when  this  is  the  number  of  cogs 
and  rounds,  the  trundle  will  make  6T’ff  revolutions  for  one.  revolution 
of  the  wheel.  1  he  teafon  of  adding  an  odd  cog,  called  the  hunting 
cog,  to  the  wheel,  is  .this  ;  that,  as  every  cog  comes  to  the  trundle, 
it  may  take  the  next  Half  or  round  behind  the  one  which  it  took  in 
the  former  revolution,  and  tints  it  will  wear  all  the  parts  of  the  cogs 
and  rounds  which  work  upon  one  another  equally,  and  to  equal  dif- 
tances  from  one  another  in  a  little  time  ;  and  make  a  true  uniform 
motion  throughout  the  whole  work.  The  trundle  is  fixed  upon  an 
iron  axis  called  the  fpindle,  the  lower  end  of  which  -turns  in  a  brafs 
foot,  fixed  at  fi ,  in  the  horizontal  beam  ST,  called  the  bridge -tree  ; 
and  the  upper  part  of  the  fpindle  turns  in  a  wooden  bufh  fixed  into’ 
the  lower  ;;:;7/-done,  which  lies  upon  beams  in  the  floor  YY.  The 
top  part  of  the  fpindle  above  the  bulh  is  1’qware,  and  goes  into  a 
fquare  hole  in  a  lfrong  iron  crofs,  ubed ,  jig.  66,  N°  2,  called  the 
rynd  ;  under  which,  and  dole  to  the  bufli,  is  a  round  piece  of  thick 
leather  upon  the  lpitidle,  which  it  turns  round  at  the  fame  time  as 
it  does  the  rynd.  I  he  rynd  is  fet  into  grooves  in  the  under  furface 
of  the  running  ;«;7/-done  G,  jig.  65,  N°  2,  and  fo  turns  it  round  in 
the  fame  time  that  the  trundle  E.  is  turned  round  by  the  cog-wheel 
D-  This  mill- done  has  a  large  hole  quite  through  it’s  middle,  cal¬ 
led  the  eye  of  the  done,  through  which  the  middle  part  of  the  ry-nJ 
and  upper  end  of  the  fpindle  may  be  feen,  vvliild  the  four  ends  of  the 
rynd  lie  hid  below  the  Hone  in  their  grooves. 

The  end  T  of  the  bridge-tree  TS,  (which  fupports  the  upper 
r«;’//-done  G  upon  the  fpindle)  is  fixed  into  a  hole  in  the  wall ;  and 
the  end  S  is  let  into  a  beam  O  R,  called  the  brayer,  whofe  end  R 
remains  fixed  in  a  mortife:  and  it’s  other  end  Q  hangs  by  a  drong 
iron  rod  P,  which  goes  through  the  floor  YY,  and  has  a  ferew-nut 
on  it’s  top  at  O  ;  by  the  turning  of  which  nut,  the  end  O  of  the 
brayer  is  raifed  or  deprefled  at  pleaftire  ;  and  confequently  the  bridge- 
tree  T  S  and  upper  mill-done.  By  this  means,  the  upper  mjl- done 
may  be  fet  as  dole  to  the  under  one,  or  railed  as  high  from  as  the 
miller  pleafes.  The  nearer  the  ;«/7/-dones  are  to  one  another,  the 
finer  they  grind  the  corn;  and  the  more  remote  from  ope  another, 
t,he  coarfer.  ;  . 

The  upper  done  G  is  inclofed  in  a  round  box  H,  which  do£s 
not  touch  it  any  where  ;  and  is  about  an  inch  didant  from  it’s  edge 
all  around.  On  the  top  of  this  box  Hands  a  frame  for  holding  the 
hopper  k  k,  tO)Which  is  hung  the  fhoe  I,  by  two  lines  fadened  to  the 
hind  part  of  it,  fixed  upon  hooks  in  the  hopper,  and  by  one  end  ot 
the  crook-ftring  K  fattened  tcv  the  fore-part  of  it  at  /’;  the  other  end 
being  twided  round  the  pin  L.  As  the  pin  is  turned  one  way,  the 
firing  draws  up  the  fhoe  clofer  to  the  hopper,  and  fo  leffeiis  the -aper¬ 
ture  between  them  ;  and  as  the  pin  is  turned  the  other  way,  it  lets 
down  the  dioe,  and  enlarges  the  aperture. 

If  the  dioe  be  drawn  up  quite  to  the  hopper,  no  corn  can  falLfrorn 
the  hopper  into  the  mill/,  if  it  be  let  a  little  down,  fome  will  fall : 
and  the  quantity  will  be  more  or  lets,  according  as  the  fhoe  is  more 
or  lefs  let  down.  For  the  hopper  is  open  at  bottom,  and  there  is  a 
hole  in  the  bottom  of  the  fhoe,  not  direftly  under  the  bottom  of  the 
hopper,  but  forwarder  towards  the  end  /,  over  the  middle  of  the  eye 
of  the  ;;;;7/-done. 

There  is  a  fquare  hole  in  the  top  of  the  fpindle,  in  whiqh  jsjput 
the  feeder  e  [jig.  66,  N°  2,)  this  feeder  (as  the  fpindle  turns  round) 
jogs  the  dioe  three  times  in  each  revolution,  and  fo  caufes,  the  corn 
to  run  condantly  down  from  the  hopper,  through  the  fhnre,  imp  the 
eye  of  the  mill-done,  where  it  falls  upon  the  tup  of  the  rynd,-  and  is, 
by  the  motion  of  the  rynd  and  the  leather  under  it,  thrown  below  the 
upper  Hone,  and  ground  between  it  and  the  lower  one.  The  violent 
motion  of  the  done  creates  a  centrifugal  force  in  the  corn  going 
round  with  it,  by  which  means  it  gets,  farther  and  farther  from  the 
center,  as  in  a  fpiral,  in  every  revolution,  until  it  be  thrown- q+iite 
out;  and,  being  thqn  ground,  it  falls  through  a  fpout  M,  called  the 
mills  ye,  into  the  trough  N.  When  tit e.mill,  is  fed  too  faff,  the  corn 
bears  up  the  done,  and  is  ground,  too  coarfe ;  and  betides*  it  clogs 
the  milt  fo  as  to  trtkke  if  go  too  flow.  When  the  mill  is  too’  flowly 
fed,  it  goe^too  fad,  and  the  dones  by  their  attrition  are  aptjto  ftrike 
fire  againd  one  another.  Both  which  inconveniencies  are  avoided  by 
-  turning  the  pin  L  backwards  or  forwards,  which  draws  up  or  lets 
down  the  dioe”;  and  fo”  regulates  the  feeding  as  ,tlie!  miilpr  fees  con¬ 
venient.  .V  **  i 

Sometimes  where  there  is  a  fumcifefrf  (qu^fitify-  of  tvjSfel,  the  cog- 
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there  is  not  work  for  them  both,  either  may  be  made’to’lie  quiet,  by 
taking  out  one  of  the  Haves  of  it’s  trundle,- and  turdiing1  the  vacant 
place  towards  the  horizontal  cog-wheel.  '  And  there  may  be  a  wheel 
fixed  on  the  upper  end  of  the  great  upright  axle  of  this  wheel  for 
turning  a  couple  of  boul  ting -;;;///.<■ ;  and  cither  work  for  drawing  up 
the  facks,  fanning  and  cleaning  the  corn,  lharpening  <>j  tools)  &c, 
As  tlie  water  afts  upon  an  overfhot  mill  both  by  impulse  and  wifigln, 
fo  does  it  likevvife  upon  a  bread  mill,  or  that  where  the  water  copies 
upon  the  bread,  or  middle  part  of  the  wheel  :  and  here,  though  the 
weight  of  the  water  is  not  fo  great 'Us  in  the  overfhot  hull,  being 
contained  in  the  buckets  of  the  lower  quarter  only  ;  yet/the  itnpulle 
of  the  water  is  much  greater  ;  the  height  (M  the  water  being  increafed 
nearly  the  fetnidiameter  of  the  great  whfcel,  alt  other  things  being 
equal.  If  the  height  of  the  water  remain  the  fame,  the  aperture  of 
the  pendock  mult  be  enlarged  to  nearly  twice  the  area,  that  the  force 
may  be  the  fame  ;  fo  that  to  produce  the  lame  etieft,  tvs  ice  as  much 

.  _ _ _  .  -  .,  .  vatic 
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water  is  neceflary  for  a  breaft-jw///  as  for  an  overtoot  one,  every 

,hX'FeS"l„'hobfervees',«hat  where  .here  is  bur  a  fmall  quantity 
of  wafer,  and  a  fall  grea.  enough  for  the  wheel  to  be  under  rr  ^ 
bucket  or  overlhot  wheel  is  always  ufed.  cut  where  me  . 
hr«  body  of  wa«r,  with  a  little  fall,  .he  bread  or  fl»«-b»"<icrWhc^ 
3  talJ  place.  As  to  the  underlhot  mill,  it  is  evident  there  can 
be  only  the  impulfe  from  the  water  ;  and  therefore,  the  heig 
the  water  remaining  the  fame,  there  mull  be  a  larger  aper  u 
the  pendock  for  the  difeharge  of  a  greater  quantity  of  water 
fameP  time  in  order  to  produce  the  fame  effea  as  the  overlhot  or 
bread  mill  *  whence  a  greater  expence  of  water  will  be  made  h 
than  in  any  other  mill,  and  can  only  be  fupplied  for  a  ponftancy  by 

river  and  where  this  can  be  had,  the  underlhot  the  eafied 
cheaned,  and  mod  Ample  flru&ure,  a  mil  is  capable  of  Dr. 
Defaguliers  having  had  occafion  to  examine  many  underlhot  and 
overlhot  mills,  generally  found  that  a  well-made  overfhot  ^  ground 
as  much  corn,  in  the  fame  time,  as  an  underlhot  mill,  with  ten 
times  lefs  water ;  fuppofing  the  fall  of  w’ater  at  the  overlhot  to  e 
twenty  feet,  and  the  underlhot  to  be  about  fix  or  feven  feet :  and 
he  generally  obferved,  that  the  wheel  of  the  overlhot -mill  was  of 
fifteen  or  fixteen  feet  in  diameter,  wdth  a  head  of  water  of  four  or 
five  feet,  to  drive  the  water  into  the  buckets  with  feme  momentum. 

Mr.  Fergufon  has  given  the  following  dire&ions  how  to  conltruCt 
water -mills,  fo  as  to  be  in  the  greated  degree  of  perfection  i ;  and  alio 
a  Table  calculated  from  his  rules,  for  the  fake  of  thofe  mill- wng  i  s 
who  either  cannot  calculate,  or  do  not  like  to  take  the  trouble. 

When  the  float-boards  of  the  water-wheel  move  with  a  third  part 
of  the  velocity  of  the  water  that  a£ts  upon  them,  the  water  has  the 
greated  power  to  turn  the  mill:  and  when  the  mi/l-d one  makes  about 
fixty  revolutions  in  a  minute,  it  is  found  to  do  it's  work  the  bell. 
For,  when  it  makes  but  about  forty  or  fifty,  it  grinds  too  flowdy  ; 
and  when  it  makes  more  than  feventy,  it  heats  the  meal  too  much, 
and  cuts  the  bran  fo  fmall  that  a  great  part  thereof  mixes  with  the 
meal,  and  cannot  be  feparated  therefrom  by  lifting  or  boulting. 
Confequently,  the  utmofl  perfection  of  w///-work dies  in  making  the 
train  fo,  as  that  the  mill-d one  lhall  make  about  fixty  turns  in  a  mi¬ 
nute  when  the  water-wheel  moves  with  a  third  part  of  ihe  velocity 
of  the  water.  To  have  it  fo,  obferve  the  following  rules  : 

1.  Meafure  the  perpendicular  height  of  the  fall  of  w'ater,  in  feet, 

above  the  middle  of  the  aperture,  where  it  is  let  out  to  aid  by  im¬ 
pulfe  again  ft  the  float-boards  on  the  lowed  fide  of  the  underfhot 
wheel.  - 

2.  Multiply  this  conftant  number  64.2882,  by  the  height  of  the 
fall  in  feet,  and  extraCf  the  fquare  root  of  the  product,  which  diall  be 
the  velocity  of  the  water  at  the  bottom  of  the  fall ;  or  the  number 
of  feet  the  water  moves  per  fecond. 

3.  Divide  the  velocity  of  the  water  by  3  ;  and  the  quotient  fliall 
be  the  velocity  of  the  floats  of  the  wheel  in  feet  per  fecond. 

4.  Divide  the  circumference  of  the  wheel  in  feet,  by  the  velocity 
of  it’s  floats ;  and  the  quotient  fhall  be  the  number  of  feconds  in 
one  turn  or  revolution  of  the  great  water  wheel,  on  whofe  axis  the 
.eog  wheel  that  turns  the  trundle  is  fixed. 

5.  Divide  60  by  the  number  of  feconds  in  a  turn  of  the  water¬ 
wheel  or  cog-wheel ;  and  the  quotient  (hall  be  the  number  of  turns 
of  either  of  thefe  wheels  in  a  minute. 

6.  By  this  number  of  turns  divide  60  (the  number  of  turns  the 
mill-d one  ought  to  have  in  a  minute)  and  the  quotient  (hall  be  the 
number  of  turns  the  «;///- done  ought  to  have  for  one  turn  of  the 
w'ater  or  cog  wheel.  Then, 

7.  As  the  required  number  of  turns  of  the  mill-done  in  a  minute 
is  to  the  number  of  turns  of  the  cog-wheel  in  a  minute,  fo  mud  the 
■umber  of  cogs  in  the  wheel  be  to  the  number  of  ftaves  in  the  trun¬ 
dle  on  the  axis  of  the  w7/-ftone,  in  the  neared  whole  number  that 
can  be  found.  By  thefe  rules  the  following  table  is  calculated  ;  in 
which,  the  diameter  of  the  water-wheel  is  fuppofed  to  be  18  feet 
(and  confequently  it’s  circumference  5 64  feet),  and  the  diameter 
of  the  mill-done  to  be  5  feet. 
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Example.  Suppofe  an  underfhot  mill  is  to  be  built  where  the  per¬ 

pendicular  height  of  the  fall  of  water  is  9  feet :  it  is  required  to  find 
how  many  cogs  mud  be  in  the  wheel,  and  how  many  ftaves  in  the 
trundle,  to  make  the  mill-done  go  about  60  times  round  in  a  mi¬ 
nute,  while  the  water-wheel-floats  move  with  a  third  part  of  the 
velocity  with  which  the  w'ater  fpouts  againft  them  from  the  aper¬ 
ture  at  the  bottom  of  the  fall. 

Find  9  (the  height  of  the  fall)  in  the  firft  column  of  the  table; 
then,  againft  that  number,  in  thefixth  column,  is  70,  for  the  num¬ 
ber  of  cogs  in  the  wheel,  and  10  for  the  number  of  ftaves  in  the 
trundle  :  and  by  thefe  numbers,  we  find  in  the  eighth  column  that 
the  mill-d one  will  make  59-yW  turns  in  a  minute,  which  is  within 
half  a  turn  of  60,  and  near  enough  for  the  purpofe  ;  as  it  is  not  ab- 
folutely  requifite  that  there  fhould  be  jud  60  without  any  fradlion  : 
and  throughout  the  whole  table  the  number  of  turns  is  not  quite  one 
more  or  lefs  than  60. 

The  diameter  of  the  wheel  being  eighteen  feet,  and  the  fall  of 
water  9  feet,  the  fecond  column  (hews  the  velocity  of  the  water,  at 
the  bottom  of  the  fall,  to  be  24T£„  feet  Per  fecond  ;  the  third  co¬ 
lumn,  the  velocity  of  the  float-boards  of  the  wheel  to  be  8T£g.  feet 
per  fecond  ;  the  fourth  column  fhews,  that  the  wheel  w  ill  make 


8-.VV  turns  in  a  minute  ;>  and  the  fixth  column  fhews,  that  for  the 


null-done  to  make  exa&ly  60  turns  in  a  minute,  it  ought  to  make 
(or  feven  turns  and  five  hundred  parts  of  a  turn)  for  one  turn 
of  the  wheel. 

Dr.  Barker  has  invented  a  water  -mill,  that  has  neither  wheel  nor 
trundle  :  this  is  reprefented  in  Plate  107,  fig.  72,  in  which  A  is  a 
pipe  or  channel  that  brings  water  to  the  upright  tube  B.  The  water 
runs  down  the  tube,  and  thence  into  the  horizontal  trunk  C,  and 
runs  out  through  the  holes  at  d  and  e  near  the  ends  of  the  trunk  on 
the  contrary  fides  thereof. 

The  upright  fpindle  D  is  fixt  in  the  bottom  of  the  trunk,  and 
ferewed  to  it  below  by  the  nut£;  and  is  fixt  into  the  trunk  by  two 
crofs  bars  at  fo  that,  if  the  tube  B  and  trunk  C  be  turned  round, 
the  fpindle  D  will  be  turned  alfo. 

The  top  of  the  fpindle  goes  fquare  into  the  rynd  of  the  upper- 
mill-done  H,  as  in  common  mills \  and  as  the  trunk,  tube,  and  fpindle 
turn  round,  the  mill-done  is  turned  round  thereby.  The  lower,  or 
quiefeent  mill-done  is  reprefented  by  I  ;  and  K  is  the  floor  on  which 
it  refts,  and  wherein  is  the  hole  L  for  letting  the  meal  run  through, 
and  fall  down  into  a  trough  which  may  be  about  M.  The  hoop  or 
cafe  that  goes  round  the  mill-done  refts  on  the  floor  K,  and  fupports 
the  hopper,  in  the  common  way.  The  lower  end  of  the  fpindle 
turns  in  a  hole  in  the  bridge-tree  GF,  which  fupports  the  mill-done, 
tube,  fpindle,  and  trunk.  This  tree  is  moveable  on  a  pin  at  h ,  and 
it’s  other  end  is  fupported  by  an  iron-rod  N  fixt  into  it,  the  top  of 
the  rod  going  through  the  fixt  bracket  O,  and  having  a  fcrew-nut« 
upon  it,  above  the  bracket.  By  turning  this  nut  forward  or  back¬ 
ward,  the  mill-done  is  raifed  or  lowered  at  pleafure. 

Whilft  the  tube  B  is  kept  full  of  water  from  the  pipe  A,  and  the 
water  continues  to  run  out  from  the  ends  of  the  trunk  ;  the  upper 
r«///-ftone  H,  together  with  the  trunk,  tube,  and  fpindle, turnsround. 
But  if  the  holes  in  the  trunk  w'ere  ftopt,  no  motion  would  enfue  ; 
even  though  the  tube  and  trunk  were  full  of  water.  For, 

If  there  were  no  hole  in  the  trunk,  the  prellure  of  the  water  would 
be  equal  againft  all  parts  of  it’s  fides  within.  But,  when  the  water 
has  free  egrefs  through  the  holes,  it’s  preffure  there  is  inti  rely  re¬ 
moved  :  and  the  prellure  againft  the  parts  of  the  fides  which  arc 
oppofite  to  the  holes,  turns  the  machine. 

A  gentleman  has  favoured  us  with  the  following  improvements 
refpeding  w/7/-dones  :  he  obferves,  1.  That  the  oppofite  furfaces 
of  the  two  ftones  are  nearly  plane,  except  about  fix  or  eight  inches 
from  the  eye  of  the  ftones,  which  is  a  little  hollow’,  to  admit  the 
corn.  2.  That  the  ftones,  being  too  light,  are  worn  thin  :  the  top 
done  mull  be  heavier  ;  they  will  not,  by  this  alteration,  produce 
lefs  flour,  though  they  will  not  grind  quite  fo  fad.  3.  I  he  diameter 
of  ?«/7/-ftones  fhould  be  redified  :  they  mull  be  from  34  to  4|  feet 
in  diameter  for  w'ater- mills ;  and  fometimes  rathe;:  more  for  wind- 
mills. 

Mills,  portative  or  hand,  are  thofe  kept  in  motion  by  the  hand  ; 
or  elfe  whofe  mill-jlones  are  turned,  or  pilfons  driven,  by  the  force 
ofhorfes,  or  other  beads.  Thus,  if  the  cog-wheel  &,fig.  1,  be 
tpade  about  eighteen  inches  in  diameter,  with  thirty  cogs,  the 
trundle  as  fmall  in  proportion,  with  ten  ftaves,  and  the  mill-dor.ei 
be  each  about  two  feet  in  diameter,  and  the  whole  work  be  put  into 
a  ftrong  frame  of  wood,  as  reprefented  in  the  figure,  the  engine 
W’ill  be  a  hand -mill  for  grinding  corn  or  malt  in  private  families. 
And  then,  it  may  be  turned  by  a  w’inch  inftead  of  the  wheel  AA  ; 
the  ?/«7/-ftone  making  three  revolutions  for  every  one  of  the  winch. 
If  a  heavy  fly  be  put  upon  the  axle  B,  near  the  winch,  it  will  aflift 
greatly  in  regulating  the  motion. 

If  the  cog-wheel  that  turns  the  trundle  or  trundles  of  a  mill  be 
placed  horizontally,  horizontal  levers  may  be  fixed  into  it’s  vertical 
axis,  and  horfes  applied  to  thefe  for  turning  the  mill ;  which  is  often 
done  where  water  cannot  be  had  for  that  purpofe. 

1  he  ufe  of  mills  and  W//-ftones,  according  to  Paufanias,  was  firft 
invented  by  Myla,  fon  of  Meleges,  firft  king  of  Sparta;  though 
Pliny  attributes  the  invention  of  every  thing  belonging  to  bread  and 
baking,  to  Ceres :  Polydore  Virgil  w'as  not  able  to  difeover  the  au¬ 
thor  of  fo  ufeful  a  machine.  It  is  doubted,  whether  or  no  water- 
mills  were  known  to  the  Romans,  there  being  no  mention  made,  in 
the  Diged,  but  of  mills  turned  by  ftaves  and  aTfes.  Salmafius,  how¬ 
ever,  and  Gothotred,  will  not  allow  water-w///>-  to  have  been  un¬ 
known  to  the  ancient  Romans,  though  they  w’ere  not  in  ordinary 
ufe.  Wind-mills  are  of  much  more  modern  invention  :  the  firlt 
model  of  thefe  was  brought  from  Alia  into  Europe,  in  the  time  of  * 
the  holy  wars. 

Motion,  is  properly  the  fubjeft  of  mechanics;  and  mechanics  is 
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the  balls  of  all  natural  philofophy  ;  which  hence  becomes  denomi¬ 
nated  mechanical. 

In  effe£t,  all  the  phenomena  of  nature,  all  the  changes  that 
happen  in  the  fyftem  of  bodies,  are  owing  to  motion  ;  and  are  di¬ 
rected  according  to  the  laws  thereof. 

Hence,  the  modern  philofophers  have  applied  themfelves  with 
peculiar  ardour  to  confider  the  dodfrine  of  motion;  to  invert igate 
the  properties,  laws,  &c.  thereof  by  obfervation,  experiment,  and 
the  ufeof  geometty. 

The  general  laws  of  motion  were  firff  brought  into  a  fyftem,  and 
analytically  demonftrated  together,  by  Dr.  Wallis,  Sir  Chriftopher 
Wren,  and  M.  Huygens;  all  much  about  the  fame  time  ;  the  firft 
in  bodies  not  elaftic,  and  the  two  lalt  in  elaftic  bodies. 

Motion  has  ever  been  efteemed  a  fpecies  of  quantity  ;  and  it’s 
quantum,  or  greatnefs,  which  weotherwife  call  it’s  momentum,  isefti- 
matcd  partly  from  the  length  of  the  line  w'hich  the  moving  body 
describes  (as  if  a  body  pafs  over  a  line  of  a  hundred  feet,  the  quan¬ 
tity  of  it’s  motion  is  greater  than  if  it  parted  over  only  ten  feet),  and 
partly  from  the  quantity  of  the  matter  mo\*ed  together,  or  at  the 
fame  time  ;  i.  e.  not  from  the  bulk  or  extenfion  of  the  body,  but 
from  it’s  mafs  or  weight ;  the  air,  and  other  fubtile  matters  where¬ 
with  the  pores  are  filled,  not  entering  into  the  account :  as  if  a 
body  of  tw'o  cubic  feet  run  over  a  line  of  a  hundred  feet,  the  quan¬ 
tity  of  it’s  motion  is  greater  than  that  of  a  body  of  one  cubic  foot 
describing  the  fame  line  :  for  whatever  motion  one  whole  has,  that 
is  had  in  one  half  of  the  other  ;  and  the  motion  of  the  whole  is  the 
fum  of  the  motion  of  all  it’s  parts.  See  Force. 

Hence  it  follows,  that  for  two  unequal  bodies  to  have  equal  mo¬ 
tions  or  momentums,  the  lines  which  they  pafs  over  mull  be  in  a 
reciprocal  proportion  of  their  maffes  or  weights  ;  i.  e.  if  any  body 
have  three  times  the  quantity  of  matter  that  another  has,  the  line 
that  it  runs  over  muft  be  one-third  of  the  line  run  overby  the  other. 
If  two  bodies,  then,  fattened  to  the  two  extremities  of  a  balance 
or  lever,  have  their  maffes  in  a  reciprocal  ratio  of  their  diltances 
from  the  fixed  point,  when  thefe  are  moved,  they  mutt  deferibe 
lines  in  a  reciprocal  ratio  of  thefe  maffes. 

.  For  inftance,  if  the  body  A,  ( Plate  io 7,  fig.  73,)  have  three  times 
the  mafs  or  weight  of  B,  and  each  be  fattened  to  the  extremes  of 
the  lever  AB,  whofe  fulcrum  or  fixed  point  isC,  in  fuch  manner  as 
that  the  dittance  BC  is  thrice  the  dittance  CA,  the  lever  cannot  in¬ 
cline  either  way,  but  the  fpace  which  the  lefs  body  moves,  B  E, 
will  be  thrice  the  fpace  AD,  which  the  greater  moves :  fo  that 
their  motions  will  be  equal.  Nor  is  there  any  reafon  why  the  body 
A,  tending  downwards,  v.  gr.  with  four  degrees  of  motion,  fhould 
raife  the  body  B,  rather  than  B,  tending  downwards  likewife,  with 
the  fame  four  degrees  of  motion,  fhould  raife  the  body  A  :  they 
will  therefore  be  in  equilibrio.  On  which  foundation  depends  the 
whole  do&rine  of  mechanics. 

Hence  that  great  problem  of  Archimedes,  with  any  given 
power,  how  fmall  foever,  to  raife  any  weight  given,  how  great 
foever.  For  by  increafing  the  diftanceCB  infinitely,  the  power  of 
the  body  B  will  be  increafed  infinitely. 

It  is  allowed  on  all  hands,  that  motion  is  no  effential  attribute  of 
matter:  and  hence  arifes  a  difpute  about  it’s  production,  and  to 
what  caufe  it’s  continuation  is  owing. 

Motion  may  be  confidered  either  as  equable,  and  uniform;  or  as 
accelerated  and  retarded.  Equable  motion,  again,  may  be  confidered 
either  as  fimple,  or  as  compound;  and  compound  motion  either  as  re£i i- 
linear,  or  as  curvilinear. 

And  all  thefe,  again,  may  be  confidered  either  with  regard  to 
themfelves,  or  with  regard  to  the  manner  of  their  production,  and 
communication,  by  percuffion,  &c. 

Equable  Motion  is  that  wherein  the  moving  body  proceeds  with 
the  fame  unintermitting  velocity. 

-  The  laws  of  equable  motion  are  as  follow  :  the  reader  being  only  to 
obferve,  by  the  way,  that  mafs,  or  quantity  of  matter,  is  exprelled 
by  M  ;  momentum ,  or  the  quantity  of  motion  or  impetus,  by  1  ;  time, 
or  the  duration  of  motion,  by  T  ;  velocity,  or  it’s  fwiftnefs,  by  V ; 
and  fpace ,  or  the  line  it  deferibes,  by  S. 

Thus,  if  the  fpace  bc:^zr,and  the  timezzz/;  the  velocity  will  be 

expreffed  by  JL.  And  if  the  velocity  z=zv,  and  the  mafszznw  ;  the 
t 

momentum  will  likewife  be^zzvm. 

Laws  of  uniform  or  equable  Motion,  i  .  The  velocities  V  and  v 
of  two  bodies,  moving  equably,  are  in  a  ratio  compounded  of  the 
direCf  ratio  of  the  fpaces  S  and  s,  and  the  reciprocal  ratio  of  the 
times  T  and  t. 

For  Vzrr  — ,  and  vz=z—  : 

T  t 

Therefore,  V  :v: 

T  / 

And  V  :v  : :  S  t :  rT  :  confequently  V  s  T  zz= 

This,  and  the  following  theorems,  may  be  illuftrated  ;n  num¬ 
bers,  thus  :  fuppofe  a  body  A,  whofe  mafs  is  as  7>  that  is  7  pounds, 
in  the  time  of  3  feconds,  paffes  over  a  fpace.  of  12  feet ;  and  ano¬ 
ther  body  B,  whofe  mafs  is  as  5,  in  the  time  of  8  feconds,  palfes 
over  a  fpace  of  16  feet :  we  fhall  then  have  M  =  7»T  — -3>  Sccec  1 2  i 
w~5, /zzz8,  j=i6.  And  therefore  V=4, 21=2.  The  calc  then 

will  Hand  thus : 

V  :  i; S/ :  rT. 

4:2::  12x8:  i6X3::4:2- 

Hence,  if  V=u,  then  will  S/  =  rT  ;  therefore  S  :  s  : :  T  :  /. 
That  is,  if  two  bodies  move  equably,  and  with  the  fame  velocities, 
their  fpaces  are  as  the  times. 

The  corollaries  may  be  illufirated  by  numbers,  in  like  manner 
as  the  theorems.  Thus  fuppofe  S  =  i2,  T=6,  f  =  8,  /  =  4. 
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Then  will  Vrzz  —  =  2,  and  v=—  —  2. 

6  4  ,• 

Confequently  V  being  —  v 
S:s::T:t 
12:8  :  :  6  :  4. 

I  f  T  =.e,  S  :  s::V  :v  :  i.e.  the  fpaces  will  be  as  the  velocities. 

If  V  —v,  and  alfo  VxrsT,  then  will  Srzrr  ;  and  fo  the  bodies, 
moving  equably,  will  deferibe  equal  fpaces  in  equal  times. 

2.  T  he  fpaces  S  and  s,  over  which  two  bodies  pafs,  are  in  a  ratio 
compounded  of  the  ratio  of  the  times  T  and  t,  and  of  the  velocities 

V  and  v. 

For  V :  v  :  :  St  :  rT 
Therefore  V;  T  =ivSt 
And  S  :  s  :  :  V  T  :vt. 

In  numbers,  12  :  16  :  :  4X3 :  3X§  :  i  ifi  :  16. 

Hence,  ifS—r,  VT  =zvt,  fo  that  V:v::/:T.  That  is,  if 
two  bodies,  moving  equably,  deferibe  equal  fpaces  ;  their  velocities 
will  be  in  a  reciprocal  ratio  of  their  times. 

In  numbers,  if  we  fuppofe  S  =  i2,  andrrr:i2;  Beraufe  S — - 

V  r  and  xz=zvt ;  if  V  rzz  2  and  i>  =  3,T  zr=6  and  t  —  y. 

So  that  we  have  V  :  v  :  :  t :  T 
2  :  3  :  :  4  :  6. 

Farther,  if/  =?:T,  thenwill  V  =zv ;  and  therefore  bodies  which 
move  equably,  deferibe  equal  fpaces  in  equal  times,  and  have  their 
velocities  equal. 

If  V  :  v  :  :  T  :  t ;  then  V t -=lV T  ;  and  multiplying  the  equal 
quantities  V  s  T  and  vSt,  by  T  t,  and  dividing  thefe  products  by 

V  /  and  v  T,  we  fhall  have  iTT  =  S  / /,  and  S  :  s :  :  T  1  :  1 1,  or 
the  fpaces  as  the  fquares  of  the  times. 

3.  The  momenta,  or  quantities  of  motion,  of  tw'o  bodies  moving 
equably,  I  and  i,  are  in  a  ratio  compounded  of  the  velocities  V  and 
v,  and  the  maffes  or  quantities  of  matter  M  and  m. 

For  1  =  VM,  and  i=.vm  ;  therefore  I  :  i : :  V  :  M  :  v  m  ;  that 
is,  the  ratio  I  to  i  is  compounded  of  the  ratio  of  V  t  n  ty71pnd  of 
M  to  m. 

If  1=/,  then  wall  VM  z=zv?n  ;  and  therefore  V:v::m:  M. 
That  is,  if  the  momenta  of  two  bodies,  moving  equably,  be  equal ; 
the  velocities  will  be  in  a  reciprocal  ratio  of  their  rnafles. 

And  therefore  if  M— m,  V=zv  ;  that  is,  if  the  momenta  and 
maffes  of  two  moving  bodies  be  equal ;  their  velocities  are  alfo  equal. 

4.  The  velocities  V  and  v  of  two  bodies,  moving  equably,  are 
in  a  ratio  compounded  of  the  diredt  ratio  of  their  momenta  I  and  i, 
and  the  reciprocal  one  of  their  maffes  M  and  m. 

Since  I  :  i  :  :  V  M  :  v  m 
I  v  m  ■=.  i  V  M 
Therefore  V  :  vz=z  I  mi  i  M. 

In  numbers,  4:2::  28x5  :  i°X7  :  :  4X1  :  2X 1  :  :  4 :  2. 

Hence,  If  Vsssi^then  1  m  —  i  M  ;  and  therefore  I :  /=  M  :  m  ; 
that  is,  if  two  bodies  move  equably,  and  with  the  fame  velocity, 
their  momenta  will  be  in  the  fame  ratio  with  their  maffes.  If 
M  —  m,  1=/;  and  therefore  if  two  bodies,  that  have  the  fame 
maffes,  move  equably,  and  with  equal  velocity,  their  momenta  are 
equal. 

5.  In  an  equable  motion,  the  maffes  of  the  bodies  M  and  m  are  in 
a  ratio  compounded  of  the  direct  ratio  of  their  momenta,  and  the 
reciprocal  ratio  of  their  velocities  V  and  v. 

For,  fince  I:i::VM:i/a 
I  vmzszi  V  M 
Therefore  M  :  m  =  I  v :  i  V . 

In  numbers,  7  ;  5  : :  28X2  :  I0X4^  :7X1:5XI::7:5- 

If  M =;«,  then  will  I*>  —  i  V;  and  therefore  I  : /  —  V :  v. 
That  is,  if  tw’o  bodies,  moving  equably,  have  their  maffes  equal, 
their  momenta  will  be  as  their  velocities. 

In  numbers,  fuppofe  l  =  i2,  iz=zS,  M:=4>  wl==4  >  then  will 

V — — — 3,  and  vz=z^-=o2. 

4  4 

Therefore  I  :  i : :  V :  v. 

12  :  8  :  :  3  :  2. 

6.  In  an  equable  motion,  the  momenta  I  and  i  are  in  a  ratio  com¬ 
pounded  of  the  direft  ratios  of  the  maffes  M  and  w,and  the  fpaces 
S  and  s,  and  the  reciprocal  ratio  of  the  times  I  and  t. 

P'or  bccaufe  V:v::S/:rT 

And  l  :i  1:  VM  :  vm _ 

Therefore  VI  :  vi : :  VMS  /  •.vms'f  . 


And  1:  i :  :MS/:wirT. 

Hence,  if  I  =/,  then  willMS/  —  msT  ■,  and  therefore  M :  m 
::sT:St,  S:s::mT  :  M  /,  and  T  :  / :  :MS:ms;  that  is,  if  two 
bodies,  moving  equably,  have  their  momenta  equal,  1.  Their 
maffes  are  in  a  ratio  compounded  of  the  dire£t  ratio  of  the  times, 
and  the  reciprocal  one  of  their  fpaces.  2.  Their  fpaces  are  in  a 
ratio  compounded  of  the  dire£t  ratio  of  the  times,  and  the  reci¬ 
procal  one  of  their  maffes.  3.  Their  times  are  in  a  ratio  com¬ 
pounded  of  their  maffes,  and  their  fpaces. 

Farther,  i  f  M  —  m  ;  then  will  jT  =  S/;  and  therefore  S.r 
=  T:  t;  that  is,  if  two  bodies,  moving  equably,  have  their  mo¬ 
menta  and  their  maffes  equal,  their  fpaces  are  as  their  times. 

Again,  if  T  =/,  then  wiUS=r.  The  two  moving  bodies 
therefore,  whofe  maffes  and  momenta  are  equal,  deferibe  equal 


fpaces  in  eqlial  times.  ,  ,  r 

If  befides  1=/,  S=r,  then  will  «T=M/;  and  therefore 
M  :  m  : :  T  :  / ;  that  is,  if  two  moving  bodies,  whole  momenta  are 
equal,  pafs  over  equal  fpaces,  their  maffes  are  proportionable  to 

their  times.  ,,  ,  ,  ,  ... 

Farther,  if  T  ==/,  then  will  M=m;  and  therefore  bodies, 

whofe  momenta  are  equal,  and  which,  moving  equably,  deferibe 
equal  fpaces  in  equal  times,  have  their  ua^ffe^  equal. 

If  befides  1==/,  T  =/ ;  thenwill  and  therefore 

-  °  OI 
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m  •  M ;  that  is,  the  fpaces  paffed  over  in  the  fame  time,  by 
,  whofe  momenta  are  equal,  are  in  a  reciprocal 


S:r 

two  moving  bodies 


ratio  of  their  maffes. 


7.  In  an  equable  motion,  the  fpaces  S  and  r  are  in  a  ratio  com- 

7  '  '  '  he  diredf  ratios  of  the  momenta  I  and;,  and  times  1 


5*”Uand  the  reciprocal  one  of  the  maffes  M  and  m. 

*  For  becaufe  I  :  / :  :  M  S  t :  ms  T, 

I  m  s 

Wherefore  S  :  r  : 


I  ==  i  M  S  /. 

:  I  T  m:  it  M. 

16  :  :  3X28X5  ••  8X*°X7: : 


In  numbers,  12 

3>Hence’if  V T’ »==/  /  M ;  and  therefore  I  :  / : :  t  M  : T 
M  •  m  •  •  1  T  •  ;  /,  T  M  :  I  If  two  bodies  therefore  move 

equably  over ‘equal  fpaces,  i.  Their  momenta  will  be  in  a  ratio 
compounded  of  the  direft  ratio  of  the  mafies,  and  the  reciprocal 
one  of  the  times.  2.  Their  maffes  will  be  w  a  ratio  compounded 
of  the  momenta,  and  the  times.  3.  The  times  will  be  in  a  ratio 
compounded  of  the  direct  ratio  of  the  maffes,  and  the  reciprocal 

one  of  the  momenta.  t  T_  ,  ,  r 

If  befide  S  =  s,  M  =  m  ;  then  will  IT=i/;  and  therefore 

:  T.  That  is,  bodies  whofe  maffes  are  equal,  have  their  _ 
momenta  reciprocally  proportionable  to  the  times  in  which  they  j 

move  over  equal  fpaces.  .  .. 

If  befide  S  —  r,  T  z=  t  \  then  will  /  M  =  I  m  ;  and  I  :  /  :  :  M  : 
m  ;  and  therefore  two  bodies  moving  equably,  and  through  equal 
fpaces  in  equal  times,  have  their  momenta  proportionable  to  their 

maffes.  : 

8.  Two  bodies,  moving  equably,  have  their  maffes  M  and  tn,  in 
a  ratio  compounded  of  the  direct  ratios  of  the  momenta  I  aad  ;,  and 
the  times  T  and  t,  and  the  reciprocal  one  of  the  fpace  rand  a. 

For  becaufe  I  :  /  : :  M  S  i :  m  s  T,  I  m  s  T  — i  M  S  /. 

Wherefore  M  :  m  :  :  I  T  s  :  i  t  S. 
r  In  numbers,  7  •.  5:  :  ftX^X1^  '•  $X10X12  :  :  3X7 X2  :  1  X10 

Het'vhS,  if*M  =  tn,  then  will  ITj  =  //  S;  and  therefore,  I  :/ :  : 
/S  :  T  i,  S  :  i  : :  IT  :  //,  and  ,T  :  /  :  :  /  S  :  1  i.  That  is,  in  two 
moving  bodies,  whofe  maffes  are  equal  ;  X.  1  he  momenta  are  in  a 
ratio  compounded  of  the  dired  ratio  of  the  fpaces,  and  the  reciprocal 

one  of  the  times.  2  The  fpaces  are  in  a  ratio  compounded  of  the 

momenta  and  the  times.  3.  The  times  are  in  a  ratio  compounded 
of  the  direct  ratio  of  the  fpaces,  and  the  reciprocal  one  of  the  mo¬ 
menta.  If  befide  M=ot,  1  =  /,  then  will  /  S  —  I  s ;  and  there¬ 
fore  I  ;  /  :  :  S  :  s.  That  is,  the  momenta  of  two  bodies,  whofe 
maffes  are  equal,  are  proportional  to  the  fpaces  palled  over  in  equal 
times. 

9.  In  equable  motions ,  the  times  T  and  /  are  in  a  ratio  compounded 
of  the  direift  ratios  of  the  maffes  M  and  tn,  and  the  fpaces  S  and  s, 
and  the  reciprocal  one  of  the  momenta  I  and  1. 

For  becaufe  I  :  /  : :  MS  t  ’.tn  s  T,  I  wt  T  =1=  /MS/. 

Wherefore  T  :  / :  s  /  M  S  :  I  m  1. 

Hence,  if  T  =/,  i  M  Sr=I  ms ;  and  therefore  I  M  S  : 
m  s,  M  ,:  m:  :  1 ; /  S ;  and  S  :  s  : :  1  m  :/M.That  is,  if  two  bodies, 
moving  equably,  deferibe  equal  fpaces  in  equal  times  ;  I.  "I  heir 
■momenta  will  be  in  a  ratio  compounded  of  the  maffes,  and  the 
fpaces.  2.  Their  maffes  will  be  in  a  ratio  compounded  of  the  di¬ 
rect  ratio  of  the  momenta,  and  the  reciprocal  one  of  the  fpaces.  3. 
The  fpaces  will  be  in  a  ratio  compounded  of  the  direct  ratio  of 
the  momenta,  and  the  reciprocal  one  of  the  maffes. 

Laws  rf  Motion,  uniformly  accelerated  and  retarded.  It  is  an 
axiom,  that  a  body  once  at  reft  will  never  move,  unlefs  fome  other 
body  put  it  in  motion;  and  when  once  in  motion,  it  will  continue  for 
ever  to  move  with  the  fame  velocity,  and  in  the  fame  direction, 
unlefs  it  be  forced  from  it’s  ft  ate  by  fome  other  caufe.  This  is  evi¬ 
dent  from  that  fundamental  axiom  in  philofophy,  that  nothing 
happens  without  a  fufficient  caufe. 

It  follows,  that  a  body,  moved  by  only  one  impulfe,  mull  proceed 
in  a  right  line.  If  then  it  be  carried  in  a  curve,  it  mull  be  adted 
on  by  a  double  power ;  one,  whereby  it  would  proceed  on  a  right 
line;  another,  whereby  it  is  continually  drawn  out  of  if. 

If  the  adtion  and  re-adtion  of  two  (unelajlic)  bodies  be  equal, 
there  will  no  motion  enfue  ;  but  the  bodies,  after  collifion,  will  re¬ 
main  at  reft,  by  each  other. 

If  amoving  body  be  impelled  in  the  diredtion  of  it’s  motion,  it  will 
be  accelerated  ;  if  by  a  refilling  force,  it  will  be  retarded.  Heavy 
bod  ies  defeend  with  an  accelerated  motion. 

10.  If  a  body  move  with  an  uniform  accelerated  velocity,  the 
fpaces  will  be  in  a  duplicate  ratio  of  the  times. 

For,  let  the  velocity  acquired  in  the  time  /  bcr=n,  then  will  the 
velocity  acquired  in  the  time  2/  =  2ti,  in  the  time  3/=  311,  Sec. 
and  the  fpaces  correfponding  to  thofe  times,  /,  2  /,  3  /,  &c.  will  be 
asi>  /,  4  v  /,  9  v  /,  Sec.  The  fpaces  therefore  are  as  1.  4.  9.  Sec. 
and  the  times  as  1.  2.  3,  &c.  that  is,  the  fpaces  are  in  a  duplicate 
ration  of  the  times.  Hence,  in  a  motion  uniformly  accelerated,  the 
times  are  in  a  fubduplieate  ratio  of  the  fpaces. 

11.  The  fpaces  palled  over  by  a  body  uniformly  accelerated,  in- 
creafe,  in  equal  times,  According  to  the  unequal  numbers  1.  3.  3.  7, 
Sec. 

For,  if  the  times,  wherein  a  moving  body,  equably  accelerated 
proceeds,  be  as  1.  2.  3.  4.  5,&c.  the  fpace  paffed  over  in  one  mo¬ 
ment,  will  be  as  1,  in  2  moments  as  4,  in  3  as  9,  in  4  as  16,  in  5 
as  25,  &c.  (Law  10).  If  therefore  you  fubtradt  the  fpace  paffed 
overin  one  moment,  viz.  1 .  from  that  paffed  over  in  two  moments,  4, 
there  will  remain  the  fpace  correfponding  to  the  fecond  moment,  viz, 
3.  In  the  fame  manner  may  be  found  the  fpace  paffed  over  in  the 
third  moment,  9 — 4=5.  The  fpace  correfponding  to  thq  fourth 
moment,  16 — 9=7  ;  and  fo  of  the  reft.  The  fpace  of  the  firlt 
moment  therefore  is  as  x,  that  of  the  fecond  as  3,  that  of  the  third 
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as  5,  of  the  fourth  as  7,  of  the  fifth  as  9,  &e.  Therefore  the  fpaces 
paffed  over  by  a  body,  moving  with  an  uniformly  accelerated  motion 
in  equal  times,  increafe  according  to  the  unequal  numbers,  1,3,  y, 

7,  9,  &c- 

12.  The  fpaces  paffed  over  by  a  body  equably  accelerated  are  in  a 
duplicate  ratio  of  the  velocities. 

For,  fuppofingthe  velocities  to  be  V  and  v,  the  times  T  and  /, 
and  the  fpaces  S  and  s  ;  then  will  V :  v  :  :  T  :  /.  Wherefore,  fince 
S  :  s  :  :  T2  :  /2,  ( Law  10,)  S  :  s ;  :  V2  :  v2 . 

Wherefore,  in  a  motion  uniformly  accelerated,  the  velocities  are  in 
a  fubduplieate  ratio  of  the  fpaces. 

13.  Heavy  bodies  defeend  with  an  uniformly  accelerated  motion, 
in  a  medium  void  of  refiftance,  if  the  fpaces  be  not  very  great.  For 
fince  heavy  bodies  defeend  with  an  accelerated  velocity,  the  power 
of  gravity  muft  continually  impel  them.  But  they  ower  of  gravity 
is  found  the  fame  at  all  diftances  from  the  earth  where  the  experi¬ 
ment  can  be  made.  Therefore  heavy  bodies  muft  be  driven  down¬ 
wards  in  the  fame  manner  in  equal  times.  If  then,  in  the  firft  mo¬ 
ment  of  tim^  they  be  impelled  with  the  velocity  v,  they  will  be  im¬ 
pelled  with  the  fame  velocity  v  in  the  fecond  moment,  and  with  the 
fame  in  the  third,  fourth,  Sec.  moments.  Now  the  medium  being 
fuppofed  void  of  all  refiftance,  (by  Hjpoth.J  they  will  ftill  retain  the 
velocity  they  acquire  ;  and  by  reafon  of  their  equal  ficfh  acquifitions 
every  minute,  they  will  defeend  with  a  motion  uniformly  accelerated. 

Hence,  the  fpaces  of  defeent  are  in  a  duplicate  ratio  of  their  times* 
and  alfo  of  their  velocities,  and  increafe  according  to  the  uneven 
numbers  1,  3,  5,  7,  9,  See. 

The  times,  and  iikewife  the  velocities,  are  in  a  fubduplieate 
ratio  of  the  fpaces.  See  Acceleration  and^-iw  of  the  Descent 

of  bodies.  ... 

H.  If  a  heavy  body  fall  through  a  medium  void  of  refiftance,  and 
from  a  height  not  very  great ;  the  fpace  it  paffes  over  is  the  fubdu- 
plcof  that  which  it  would  pais  over  by  an  uniform  motion  in  the 
fame  time,  with  the  velocity  it  has  acquired  at  the  end  of  it’s  fall. 

For,  let  the  right  line  A  B  (Plate  107,  fig.  74,)  reprefent  the  whole 
timeof  a  heavy  body’s  defeent ;  and  let  (his  be  divided  info  any  num¬ 
ber  of  equal  parts;  to  the  abfeiffes  A  P,  A  Q_,  A  S,  A  B,  draw  the 
right  lines  P  M,  QJ,  S  H,  B  C,  which  may  be  as  the  velocities 
acquired  in  thofe  times,  in  the  defeent.  Since  then  A  P  :  A  O  •  • 

PM:Q_1,  A  P  :  AS  :  :  P  M  :  S  H,  &c.  If  then  the  altitude  of  the 

triangle  ABC  be  conceived  to  be  divided  into  equal  parts  infinitely 
fmall ;  the  motion  being  uniform  in  a  moment  of.  time  infinitely 
fmall  ;  the  little  area  P  p  M  m=  P/>XP  M  maybe  confidered  as 
the  fpace  paffed  over  in  the  little  moment  of  time  P  p.  Therefore 
the  fpace  paffed  over  in  the  time  AB,  will  be  as  the  fum  of  all  the 
little  areas,  i.  e.  as  the  triangle  ABC.  But  the  fpace  that  would 
be  defciibed  in  the  fame  time  A  B  with  the  uniform  velocity  B  C, 
being  as  the  rectangle  ABCD,  it  will  he  to  the  other  fpace  as  2  to  1! 

Hence  the  fpace  paffed  over  in  half  the  time  A  B,  with  the  ve¬ 
locity  B  C,  is  equal  to  the  fpace  which  the  heavy  body  paffes  over 
frum  a  ftate  of  reft  in  the  whole  time  A  B. 

Hence,  alfo,  the  time  wherein  a  heavy  body  falls  from  any  given 
altitude  being  given  ;  it  is  eafy  to  determine  the  fpaces  it  paffes 
over  in  e.ich  part  of  that  time.  For  the  method  of  doincr  this,  fee 
Laws  of  the  Desc  eNT  of  b.dies  . 

13.  It  a  body  proceed  with  n  motion  uniformly  retarded,  it  will 
pafs  over  half  the  fpace  which  it  would  deferibe’  in  the  fame  tim? 
by  an  equable  motion. 

For,  fuppofe  the  given  timy  divided  into  any  number  of  equal 
parts;  and  draw  the  right  lines  B  C,  S  H,  Q_I,  P  M,  thereto, 
w  hich  are  fo  be  as  the  velocities  correlponoing  to  the  parts  of  time^ 
B5,  BQ^,  BP,  BA;  fo  as  letting  fall  the  perpendiculars  HF,  IF* 
MCj,  the  right  lines  CE,  Ct  ,  CCj,  CB,  may  be  as  the  velocities 
loft  in  the  times,  HE,  FI,  CM,  AB;  that  is,  B  S,  B  O  .  B  F. 
BA.  Since  C  E:  CF  :  :  i*  H  :  F  I,  CG  :  CB  :  :  GM  :  BA,  AB(! 
will  be  a  triangle.  If  B^,  therefore,  be  a  moment  of  time  infinitely 
fmall,  it’s  motion  will  be  uniform  ;  and  therefore  thefpace  defciibed 
by  the  moving  body  will  be  as  the  little  area  B  b  c  C.  The  fpace, 
therefore,  deferibedin  the  time  AB,  is  as  the  triangle  ABC  ;  viz. 
as  the  fum  of  all  the  little  areas  J3  be  C,  Now  the  fpace  deferibed 
by  the  body  moving  uniformly  with  the  velocity  BC  in  the  timeAB, 
is  as  the  re&angle  ABCD  :  therefore  the  former  is  half  of  this. 

.  The  fpaces  deferibed  by  a  motion  uniformly  retarded,  in  equal 
tunes,  decrease  according  to  the  unequal  numbers  7,5,3,  1. 

Bor,  fuppofe  the  moving  body  in  the  firlt  inftant  of  time  ro  pafs 
overfeven  feet;  that  in  the  fecond,  if  it  be  equally  retarded,  will 
pafs  over  5  ;  in  the  third,  3;  and  in  the  fourth,  1.  For,  let  the 
equal  parts  of  the  axis  of  the  triangle  BS,  SQ_,  Q_P,  PA,  be  as  the 
times  ;  the  femi-ordinates  BC,  SH,  QJ ,  PM,  as  the  velocitiesat 
the  beginning  of  any  time;  the  trapeXia  BSHC,  S  Q  I  H, 
Q_I  M  I,  and  the  triangle  P  A  M,  as  the  fpaces  deferibed  in  thofe 
times.  Let  then  BC  —  4,  and  BS  SO  —  QP-r^- PA  —  1. 
Then  will  SH  — 3,  QJ=2,  PM*  1,  (Law  if)  BSHO  = 
4  +  3)  »  :  2  —  t •  SQIH  —  (3  +  2J  1:2=4,  QP M I  = 
1  1"  V:  2  — i  PAM  Confequcmly  the  fpaces  deferibed 

in  equal  times  are  as  4,  that  is,  as  7,  5,  3,  j. 

Mo  rioN,  Jimple,  is  that  produced  by  fome  one  power. 
Motion,  compound,  is  that  produced  by  feveral  confpiring  pow¬ 
ers  See  Compound,  and’CoMPosiTioN  of  motion.  ; 

Powers  are  laid  to  confpire,  w*hert  the  direflion  of  the  one  is  not 
oppofite  to  that  of  the  other  ;  as  when  the  radius  of  a  circle  is  imai 
gined  to  whirl  round  on  it’s  center,  and  a  point  in  the  fame  radius 
is  at  the  fame  time  fuppofed  impelled  ftrait  along  it. 

All  curvilinear  motion  is  compound  ;  as  all  fimple  motion  is  rectili¬ 
near.  \ 

17.  If  a  moving  body,  (Plate  162,  fig.  88,)  be  afted  on  by  a  dou¬ 
ble  power;  the  one  accordingjo  the  dire&ion  A  B,  the  other  accord¬ 
ing  to  A  C  ;  with  the  motion  compounded  thereof,  it  will  deferibe 
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the  diagonal  of  a  parallelogram  A  D  ;  whofe  (ides  A  B  and  AC  it 
would  have  defcribed  in  the  fame  time  with  each  of  the  refpeilive 
powers  apart. 

For,  if  the  body  A  were  only  a£led  on  by  the  force  imprefled  along 
AB;  in  the  full  inflant  of  time  it  would  be  in  fome  point  of  the 
right  line  A  B,  as  in  H,  and  fo  in  the  line  H  L  parallel  to  AC  ;  if 
it  weremnly  a<£led  on  by  the  power  imprelfed  in  the  direction  A  C, 
it  would  in  the  fame  inllant  of  time  be  in  fome  point  of  the  line 
A  C,  as  in  I,  and  fo  in  the  line  I  L  parallel  to  A  B.  But  fince  the 
directions  of  the  powers  are  not  oppofue  to  each  other,  neither  of 
them  can  impede  the  other  ;  and  therefore  the  body  in  the  fame  in¬ 
fant  of  time  will  arrive  both  at  the  lines  H  L  and  I  L  ;  and  will 
confequentiy  be  in  the  point  L,  where  the  two  meet.  In  the  fame 
manner  it  appears,  that  if  K  M  and  MG  be  drawn  parallel  to  A  B 
and  AC,  the  body  in  the  fecond  inllant  cf  time  will  be  in  M,  and 
at  length  in  D.  Q-  E*  D. 

This  important  law  of  motion  may  be  farther  illuflrated  by  fuppo- 
fingthe  fpace  E  F G  H,  [Plate  107,  jig.  75,)  to  be  carried  uniformly 
forward  in  the  direction  A  B,  and  with  a  velocity  reprefented  by  A  B. 
Let  a  motion  in  the  direction  A  D,  and  meafured  by  the  right  line 
A  D,  be  imprefled  upon  the  body  A  in  the  fpace  E  F  G  H.  To  thofe 
who  are  in  this  fpace,  the  body  A  will  appear  to  move  in  the  right 
line  A  D  ;  but  it’s  real  or  abfolute  motion  will  be  in  the  diagonal  A  C 
of  the  parallelogram  AECD;  and  it  will  defcribe  A  C  in  the  fame 
time  that  the  fpace  by  the  uniform  motion,  or  any  point  of  it,  is  car¬ 
ried  over  a  right  line  equal  to  A  B,  or  that  the  body  A,  by  it’s  motion 
acrofs  the  fpace,  deferibes  A  D.  For  it  is  manifefl:,  that  the  line 
AD,  in  confequence  of  the  motion  of  the  fpace,  is  carried  into  the 
lituation  B  C,  and  the  point  D  to  C  ;  fb  that  the  body  A  really  moves 
in  the  diagonal  A  C.  This  law  may  alfo  be  confirmed  by  an  expe¬ 
riment  in  the  following  manner :  let  there  be  a  wooden  fqtrare 
A  BC  D,  fig.  76,  fo  contrived,  as  to  have  the  part  B  E  FC  made  to 
draw  out  or  pufh  into  the  fquare  at  pleafure.  To  this  part  let  the 
pulley  H  be  joined,  fo  as  to  turn  freely  on  an  axis,  which  will  be  at 
H  when  the  piece  is  pushed  in,  and  at  h  when  it  is  drawn  out.  To 
this  parr  let  the  ends  of  a  (trait  wire  k  be  fixed,  fo  as  to  move  along 
with  it,  under  the  pulley;  and  let  the  ball  G  be  made  to  Aide  eafily 
on  the  wire.  A  thread  m  is  fixed  to  the  ball,  and  goes  over  the  pul¬ 
ley  to  I  ;  by  this  thread  the  ball  may  be  drawn  up  on  the  wire,  pa¬ 
rallel  to  the  fide  A  D,  when  the  part  B  E  F  C  is  pufhed  as  far  as  it 
will  go  into  the  fquare.  But,  if  this  part  be  drawn  out,  it  will  carry 
the  ball  along  with  it,  parallel  to  the  bottom  of  the  fquare  D  C. 
By  this  means*  the  ball  G  may  either  be  drawn  perpendicularly  up¬ 
ward  by  pulling  the  thread  m,  or  moved  horizontally  along  by  pulling 
out  the  part  B  E  F  C,  in  equal  times,  and  through  equal  fpaces  ;  each 
power  aCting  equably  and  feparately  upon  it.  But  if,  when  the  ball 
is  at  G,  the  upper  end  of  the  thread  be  tied  to  the  pin  I,  in  the  cor¬ 
ner  A  of  the  fixed  fquare,  and  the  moveable  part  BEFG  be  drawn 
out,  the  ball  will  then  be  aCted  upon  by  both  the  powers  together  : 
for  it  will  be  drawn  up  by  the  thread  towards  the  top  of  the  fquare, 
and  at  the  fame  time  carried  with  it’s  wire  k  towards  it’s  right  hand 
B  C,  moving  all  the  while  in  the  diagonal  line  L  ;  and  will  be  found 
iX  g  when  the  Aiding  part  is  drawn  out  as  far  as  it  was  before  ;  which 
then  will  have  caufed  the  thread  to  draw  up  the_ball  to  the  top  of  the 
jnfide  of  the  fquare,  jufl:  as  high  as  it  was  before,  when  drawn  up 
fingly  by  the  thread  without  moving  the  Aiding  part. 

The  converfe  of  this  law  is,  that  the  motion  in  the  diagonal  A  C, 
fig.  75,  may  be  refolved  into  the  motions  in  the  Ades  of  the  paralle¬ 
logram  AB  and  A  D.  For  it  is  manifefl,  that  if  A  K,  fig.  77,  be 
taken  equal  to  A  D  with  an  oppolite  direction,  and  the  parallelogram 
A  K  B  C  be  completed,  the  right  line  A  B  (hall  be  the  diagonal  of  this 
parallelogram;  conll-quently,  the  motion  AC  compounded  with  the 
motion  A  K,  equal  and  oppofite  to  the  motion  A  D,  produces  the  mo¬ 
tion  A.B ;  that  is,  if  from  the  motion  A  C,  in  the  diagonal,  you  fub- 
du&  the  motion  A  D  in  one  of  the  lides,  there  will  remain  the  motion 
A  B  in  the  other  fide  of  the  parallelogram  A  B  C  D. 

This  do&rine  will  receive  farther  illuftration  by  refolving  each  of 
the  motions  A  B  and  A  D  into  two  motions,  one  in  the  direction  of  the 
diagonal  A  C,  and  the  other  in  the  direction  perpendicular  to  it;  that 
is,  by  refolving  ( Plate  163,  fig.  -39*)  the  motion  A  B  into  the  motions 
A  M  and  A  N,  and  motion  A  D  into  the  motions  A  K  and  A  L.  For 
the  triangles  ADK  and  BCM  being  equal  and  funilar,  D  K  is 
equal  to  B  M,  or  A  L  to  AN  ;  fo  that  the  motions  A  L  and  A  N, 
being  equal  and  oppofite,  deftroy  each  other’s  effeCt :  and  it  being  an 
obvious  and  general  principle,-  that  the  motion  of  a  body  in  a  right  line 
is  no  way  affeCled  by  any  two  equal  powers  or  motions  that  a  Cf  in  di¬ 
rections  perpendicular  to  that  line,  and  oppofite  to  each  other,  it  thus 
appears  how  the  body  A  is  determined  to  move  in  the  diagonal  A  C  ; 
and,  becaufe  AK  is  equal  to  M  C,  it  appears  how  the  remaining 
motions  AM  and  A  K  are  accumulated  in  the  direCtion  A  C-,  fo  as  to 
produce  a  motion  meafured  by  A  C.  It  appears  likewife,  how  abfo¬ 
lute  motion  is  lofl  in  the  compofition  of?  notion  ;  for  the  parts  of  the 
motions  A  B  and  A  D  that  are  reprefented  by  A  N  and  AL,  being 
equal  and  oppofite,  deftroy  each  other’s  effetft,  and  the  other  parts 
A  M  and  A  K,  only,  remain  in  the  direClion  of  the  compounded  mo¬ 
tion  AC:  while,  on  the  contrary,  in  the  refolution  of  motion,  the 
quantitv  of  abfolute  motion  is  increafed,  the  Ann  of  the  motions  A  B 
and  A  D,  or  B  C,  being  greater  than  the  motion  AC.  But  the  fum 
of  the  motions,  eftimated  in  a  given  direClion,  is  no  way  affeCled  by 
the  compofition  or  refolution  of  motion,  -or  indeed  by  any  aClions  or 
influences  of  bodTs  upon  each  other,  that  are  equal  and  mutual,  and 
have  oppofite  direClions. 

For  fuppofe  that  [Plate  107,  fig.  7 8,)  the  motions  are  to  be  efti- 
mated  in  the  direClion  A  P;  let  CP,  BR,  D  Q,  be  perpendicular 
to  this  direClion  in  the  points  P,  R,  and  Q  ;  then  the  motions  AC, 
A  B,  AD,  reduced  to  the  direClion  A  P,  are  to  be  eftimated  by  A  P, 
A  R,  and  A  O  refpeClively,  the  parts  which  are  perpendicular  to  A  P, 
having  no  effeCt  in  that  direClion.  Let  AP  meet  BC  in  S ;  then 
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becaufe  R  P  is  to  S  P,  as  B  C  (or  AD)  to  C  S,  that  is,  as  A  Q  to 
SP,  it  follows  that  A  Q  is  equal  to  R  P,  and  that  A  R4-A  Q  is 
equal  to  A  P  ;  that  is,  that  the  fum  of  the  motions  A  B  and  A  D,  re¬ 
duced  to  any  given  direClion  A  P,  is  equal  to  the  compounded  motion 
A  C  reduced  to  the  fame  direClion.  From  which  it  is  obvious,  that, 
in  general,  when  any  number  of  motions  are  compounded  together, 
or  are  refolved,  the  fum  of  their  motions  continues  invariably  the  fame, 
till  fome  fovereign  influence  affeCls  them. 

From  the  above  reafoning  it  is  plain,  that  Ance  about  every  right 
line,  as  Al),  -[Place  162,  fig.  88.)  a  parallelogram,  as  A  BCD, 
may  be  conflruCled,  by  making'  two  equal  triangles  AC  D  and  ABD, 
on  one  common  bafe  A  D  ;  every  rectilinear  motion,  when  it  may  be 
of  fervice  for  the  demonft  ration,  may  be  confidered  as  a  compound  one. 
But  as  the  proportion  of  the  Aides  AC  and  C  D  may  be  various, 
fo  alfo  may  the  right  line  A  D  be  defcribed  by  a  'motion  compounded 
various  ways  ;  and  therefore  the  fame  reClilinear  motion  may  be  re¬ 
duced  to  various  compound  motions. 

Hence,  if  a  moveable  body  be  drawn  by  three  feveral  powers,  ac¬ 
cording  to  the  direClions  BA,  AD,  and  AC,  [Plate  107,  fig.  79,) 
two  of  which  taken  together  are  equivalent  to  the  third  ;  they  will  be 
to  each  other  as  the  right  lines  DC,  DA,  D  B,  parallel  to  their  di¬ 
reClions  ;  that  is,  reciprocally  as  the  fines  of  the  angles  included  be¬ 
tween  the  lines  of  their  direClions,  and  the  line  of  direClion  of  the 
third:  D  B  being  to  A  D,  as  the  fine  of  the  angle  B  A  D  to  rhe  fine 
of  the  angle  A  B  D. 

iq.  In  an  equable  compound  motion,  the  velocity  produced  by  the 
confpiring  powers  is,  to  the  velocity  of  each  of  the  two  apart,  as  the 
diagonal  AD,  [Plate  162,  fig.  88,)  of  the  parallelogram  A  B  D  C, 
in  the  direClion  of  whofe  lides  they  act,  to  either  of  thofe  Ades  A  B 
or  AC. 

For  in  the  fame  time  that  one  of  the  powers  will  carry  it  over  the 
Ade  of  the  parallelogram  A  B,  and  the  other  over  A  C  feparately, 
joined  together  they  carry  it  over  the  diagonal  A  D.  The  diagonal 
A  D,  therefore,  is  ihe  fpace  defcribed  by  the  confpiring  powers  in 
the  fame  time:  but  in  an  equable  motion  the  velocities  in  the  fame 
time  are  as  the  fpaces:  the  velocities  therefore  arifing  from  the  con¬ 
fpiring  forces  are  to  the  velocity  arifing  from  either  force,  as  AD  to 
A  B  or  AC. 

Hence  the  confpiring  forces  thereof  being  given  ;  i.  e.  the  ratio 
of  the  velocities  being  given,  by  the  lines  A  B  and  A  C  given  in  mag¬ 
nitude,  and  the  direClion  through  thefe  lines'being  given  in  pofition, 
or  by  the  angle  of  direClion  ;  the  celerity  and  direction  of  the  oblique 
motion  is  given  ;  becaufe  the  diagonal  is  given  both  in  magnitude  and 
pofition. 

The  oblique  motion  however'being  given,  the  fimpleones  are  not, 
vice  verfd,  given  ,  becaufe  the  fame  oblique  motion  may  be  compoun¬ 
ded  of  various  fimple  ones. 

20.  In  a  compound  motion  produced  by  the  fame  forces,  the  velo¬ 
city  is  greater,  if  the  angle  of  direClion  be  lefs  ;  and  lefs,  if  this  be 
greater. 

For  let  the  greater  angle  of  direClion  be  B  AC,  [Plate  107,  fig. 
80,)  the  lefs  FAC;  fince  the  powers  are  fuppofed  the  fame,  A  C 
will  be  common  to  each  parallelogram  A  F  C  E  and  B  A  C  D,  and 
befides  A  B=A  F.  Nowit  is  evident,  that,  in  the  cafe  of  the 
greater  angle,  the  diagonal  A  D  is  defcribed  ;  and,  in  the  cafe  of  the 
lefs  angle.  Alii:  and  both  in  the  fame  time,  becaufe  A  B — A  TT 
The  velocities,  therefore,  are  as  A  C  to  A  E  :  wherefore  fince  A  D 
is  lefs  than  AE,  the  velocity  in  the  cafe  of  the  greater  angle  is  lefs 
than  that  of  the  lefs  angle. 

Hence,  fince  the  legs  A  C  and  C  E,  with  the  included  angle,  be¬ 
ing  given,  the  angle  C  E  A,  and  thence,  alfo,  A  E,  is  found  ;  the 
velocity  of  the  confpiring  powers,  and  the  angle  of  direClion,  in  any 
particular  cafe,  being  given,  the  velocity  of  the  compound  motion , 
and  confeqtiently  the  ratio  of  the  velocities  produced  by  the  fame 
powers  under  different  angles  of  direClions,  may  be  de*crmined. 

Perpetual  Motion,  is  that  which  is  Aipphed  and1  renewed  from 
itfelf,  without  the  intervention  of  any  external  caufe  :  or  it  is  an  un¬ 
interrupted  communication  of  the  fame  degree  of  motion  from  one 
part  of  matter  to  another,  in  a  circle  or  other  curve  returning  into  it- 
felf,  fo  that  the  fame  momentum  ftill  returns  undiminilhed  upon  the 
firft  mover. 

The  celebrated  problem  of  a  perpetual  motion  conftAs  in  the  inven¬ 
ting  a  machine,  which  has  the  principle  of  it’s  motion  within  itfelf. 
M.  De  la  Hire  has  demonftrated  the  impoftibility  of  any  Inch  ma¬ 
chine,  and  finds  that  it  amounts  to  this  ;  viz.  to  find  a  body  which 
is  both  heavier  and  lighter  at  the  fame  time  ;  or  to  find  a  body  which 
is  heavier  than  itfelf. 

To  find  a  perpetual  motion,  or  to  conftruCl  an  engine,  &c.  which 
fhall  have  fuch  a  motion,  is  a  famous  problem  that  lias  employed  the 
mathematicians  of  two  thoufand  years;  though  none  perhaps  have 
profecuted  it  with  attention  and  earueftnefs  equal  to  thofe  of  the  pre- 
fent  age. 

The  poflihiliry  of  a  perpetual  motion  has  been  urged  from  the  fol¬ 
lowing  fpecious  argument.  Let  the  height  A  B,  [Plate  107,  fig.  8»,) 
be  divided  into  four  equal  parts  A  C,  CD,  DE,  EB:  iuppofe  the 
body  A  to  acquire,  by  the  dcfc«nt  A  C,  a  velocity  as  1  ;  and  \\ws  mo¬ 
tion,  by  any  contrivance,  to  be  traniiniired  to  an  equal  body  B  ;  then 
let  the  body  A,  by  an  equal  defeent  C  D,  acquire  another  degree  of 
motion  as  1,  to  be  tranfmitted  likewife  to  the  fame  body  B,  which  in 
this  manner  is  fuppofed  to  acquire  a  motion  as  2,  that  is  (ufficient  to 
carry  it  upwards  from  B  to  A  ;  and  becaufe  there  yet  remain  the  mo¬ 
tions  v,'\wc\\  A  acquires  by  the  defeents  DE  and  E  B,  that  may  be 
fufticient  to  keep  an  engine  in  motion,  while  B  and  A  afeend  and 
defeend  by  turns,  it  is  hence  concluded,  that  a  fuftiaent  gain  of  force, 
may  be  obtained  in  this  mtrjt&er,  fo  as  to  produce  a  perpetual  move¬ 
ment.  But  it  fhould  be  conlidertd,  that  two  equal  fucceflive  im- 
pulles,  adling  upon  the  fame  body,  will  not  produce  a  motion  in  it 
double  of  that  which  would  be  generated  by  the  full  impulfe  ;  be¬ 
caufe 
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caufe  the  fecond  impulfe  has  neceffarily  a  lefs  e&a  body, 

which  is  already  in  motion,  than  the  firft  impu  e  w  ici  a  P 
while  at  reft.  In  like  manner,  ft  there  is  a  third  a°d  fourth  m- 
pulfe,  the  third  will  have  lets  effeft  than  the  fecond,  and  the  fourth 
lefs  than  the  third.  Hence  ,t  appears,  that  a  motion  s  2,in  the 
preceding  cafe,  cannot  be  produced  in  B,  y  t  e  ,„wo,^c<lc  v  , 
pulfes  tranfmitted  from  A,  each  of  which  is  as  i.  See  Orffyreus  s 

wheel.  '  ... 

A  Pendulum,  is  any  heavy  body,  fo  fufpended  as  that  it  may  fwing 
backwards  and  forwards,  about  fome  fixed  point,  by  the  force  of  gra¬ 


vity. 


Thefe  alternate  afcents  and  defcents  of  the  pendulum ,  are  called  it’s 

vibrations,  or  it’s  oscillations.  • 

The  point  round  which  the  pendulum  vibrates,  is  called  its  cen¬ 
ter  of  motion,  or  point  of  fufpenfi on;  and  a  ftrait  lme  drawn  through 
the  center  of  motion,  parallel  to  the  horizon,  and  at  right  angles 
with  the  plane  in  which  the  pendulum  moves,  is  called  the  axis  of 

of  dilation.  .  .  .  ,  .  , 

There  is  one  certain  point  within  every  pendulum,  into  which,  it 
all  the  matter  which  compofes  the  pendulum  was  condt'nfed,  the  lines 
in  which  the  vibrations  would  be  performed,  would  not  be  altered  by 
fuch  condenfation  ;  this  point  is  called  the  center  of  ofcillation:  and 
the  length  of  the  pendulum  is  always  eftimated  by  the  diftance  of  tins 
point  from  the  center  of  motion.  . 

The  length  of  a  pendulum  that  will  vibrate  feconds  in  the  latitude 
of  London,  has  been  generally  fet  at  three  feet  three  inches,  and  two 
tenths  of  an  ihch ;  but  by  fome  very  ingenious  and  accurate  experi¬ 
ments,  the  late  celebrated  Mr.  George  Graham  found  the  true  length 
to  be  three  feet  three  inches,  and  one  hundred  and  twenty-eight  thou- 
fand  parts  of  an  inch. 

The  length  of  a  pendulum  vibrating  feconds  at  Paris,  was  found  by 
Varin,  Des  Hays,  de  Glos,  and  Godin,  to  be  44°4  lines ;  by  M.  Pi¬ 
card,  to  be  440^  lines:  and  by  M.  Mairan,  in  *735*  t0  44°ts 
lines. 

Galileo  was  the  firft  who  made  ufe  of  a  heavy  body  annexed  to  a 
thread,  and  fufpended  by  it  for  meafuring  time,  in  his  experiments 
and  obfervations :  according  to  Stumius,  the  firft  perfon  who  ob- 
ferved  the  ifochronifm  of  pendulums,  and  made  ufe  of  them  in  mea¬ 
furing  time,  was  Ricciolus  ;  after  him,  Tycho,  Langrenus,  Wen- 
deline,  Merfenne,  Kircher,  and  others,  obferved  the  fame  thing; 
though  without  any  intimation  of  what  Ricciolus  had  done.  But 
Mr.  Huygens  was  the  firft  who  demonftrated  the  properties  of  the 
pendulum ,  and  probably  the  firft  who  applied  them  to  clocks.  He 
demonftrated,  that  if  the  point  to  which  a  pendulum  is  fufpended  was 
perfectly  fixed  or  immoveable,  and  all  manner  of  trillion  and  refift- 
ance  removed,  that  a  pendulum,  once  fet  in  motion,  would  for  ever 
continue  to  vibrate  without  diminution  of  motion,  and  that  all  it’s 
vibrations,  (fubjedt  to  thefe  conditions)  would  be  perfectly  ifochro- 
nal.  Hence  the  pendulum  has  univerfally  been  confidered  as  the  beft 
chronometer:  and  as  all  pendulums  of  the  fame  length  perform  their 
vibrations  in  the  fame  time,  without  regard  to  their  different  weight, 
it  has  been  fuggefted,  by  means  of  them,  to  eftablifh  an  univerfal 
ftandard  meafure  for  all  countries.  On  this  principle,  M.  Mou- 
ton,  canon  of  Lyons,  has  a  treatife,  De  Menfura  poiteris  tranfmit- 
tenda. 

Mr.  Poleni  feems  to  think,  that  if  a  long  pendulum  were  made  to 
fwing  in  the  plane  of  the  meridian,  and  another  of  equal  length  in  a 
plane  perpendicular  to  the  meridian,  fome  difference  might  be  found 
in  their  vibrations  from  the  centrifugal  force  arifing  from  the  earth’s 
rotation  about  it’s  axis. 

The  pendulum  is  either  fimple  or  compound. 

A  Simple  Pendulum,  in  theory,  confifts  of  a  fingle  weight,  as 
A,  confidered  as  a  point,  and  an  inflexible  right  line  AC,  fufpended 
from,  and  moveable  round  a  fixed  point  or  center  C,  and  fuppofed 
void  of  gravity.  See  Plate  107,  fig.  85. 

A  Compound  Pendulum,  in  theory,  is  a  pendulum  confiding 
of  feveral  balls  or  weights  moveable  round  one  common  center  of 
motion,  and  retaining  the  fame  diftance  both  from  one  another,  and 
from  the  center  about  which  they  vibrate.  However,  among  artifts, 
thefe  terms  are  differently  underftood,  as  will  appear  in  the  fequel  of 
this  article. 

Doftrine  and  lerwsofYiWT)Vi.VMS.  A  pendulum  raifed  to  B,  through 
the  arc  of  the  circle  BA,  will  fall,  and  again  rife,  through  an  equal  arc, 
to  a  point  equally  high,  D;  and  thence  will  fall  to  A,  and  again  rife 
to  B;  and  thus  continue  rifing  and  falling  perpetually. 

For  fuppofe  HI  a  horizontal  line,  and  BD  parallel  to  it;  if  the  ball’ 
A,  which  we  here  confideras  a  point,  be  raifed  to  B;  the  line  of  di¬ 
rection  BH,  being  perpendicular  from  the  center  of  gravity  B  to  the 
horizontal  line  AI,  falls  withoutfide  the  point  C.  The  ball  therefore 
cannot  reft,  but  muft  defcend. 

But  being  retained  by  the  thread  BC,  from  falling  perpendicularly 
through  BH;  it  will  fall  through  the  arc  BA.  Confequently,  when 
the  center  of  gravity  arrives  at  the  bottom,  A  has  the  fame  force  it 
would  have  acquired  in  falling  from  K;  and  will  therefore  be  able  to 
rife  equally  high  as  if  it  had;  i.  e.  in  defcending  through  the  firft  half 
of  it’s  vibration,  it  acquires  a  velocity  by  the  continual  acceleration  of 
it’s  fall :  and  as  this  velocity  is  always  proportionable  to  the  height 
whence  it  falls,  as  being  in  fome  meafure  the  effedl  thereof;  it  is  Hill 
able  to  make  it  remount  to  the  fame  height,  fuppofing,  according  to 
the  fyftemof  Galileo,  that  the  velocities  are  always  the  fquare  roots  of 
the  heights. 

Since  then  the  thread  prevents  the  pendulum  going  off  in  the  tangent 
A  I,  it  muft  afcend  through  the  arc  AD,  equal  to  that  of  AB. 

All  the  force,  therefore,  which  it  had  acquired  by  falling,  being  ex- 
haufted,  it  will  return  by  the  force  of  gravity  through  the  fame  arc  AD, 
and  again  will  rife  from  A  to  B  ;  and  thus  continually. 

Experience  confirms  this  theorem,  in  any  finite  number  of  ofcil- 
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lations;  but  if  they  be  fuppofed  infinitely  continued,  there  will  arife 
a  difference.  For  the  reliftance  of  the  air,  and  the  fri£lion  about  tbe 
'center  C,  will  take  off  part  of  the  force  acquired  in  falling;  whence  it 
will  not  rife  precifely  to  the  fame  point  whence  it  fell. 

Thus  the  afcent  continually  diminiihing;  theofcillation  will  be  at  laff 
flopped,  and  the  pendulum  will  hang  at  reft  in  it’s  natural  diredlion, 
which  is  perpendicular  to  the  horizon. 

2.  Let  ATC,  ( Plate  163 ,  fig.  33,)  be  a  femicycloid,  having  it’s 
bafe  EC  parallel  to  the  horizon,  and  it’s  vertex  A  downwards:  fuppofe 
a  firing,  with  a  pendulum,  of  the  length  of  the  femicycloid,  fufpended 
at  C,  and  applied  to  the  femicycloid  CTA,  the  body  P,  by  it’s  gravity, 
will  gradually  feparate  the  firing  from  the  femicycloid  CTA,  and  will 
defcribe  an  equal  femicycloid  APV,  having  it’s  vertex  in  V,  and  it’s 
axis  perpendicular  to  the  horizon.  On  the  axis  AE  defcribe  the  ge¬ 
nerating  femicircle  AGE,  draw  AB  cutting  the  vertical  line  CV  in  D, 
and  on  DV,  taken  equal  to  AE,  defcribe  the  femicircle  DH  V.  Then* 
fincethe  femicycloid  CTA  is  equal  to  2  AE  or  C.V,  (fee  Cycloid,) 
the  body  P  will  come  to  V,  when  the  firing  CTP  comes  to  a  vertical 
fituation.  Through  T  and  P  draw  TG  and  PH  parallel  to  AD,  meet¬ 
ing  the  femicircles  in  G  and  FI ;  and  fince  the  ftrait  part  of  the  firing 
TP  is  equal  to  the  curve  TA  to  which  it  was  applied,  therefore  TP 
m2 AGara:2TK,  (fee  Cycloid,)  and  confequently  TKand  KP  are 
equal,  and  the  points  G  and  H  muft  be  equally  dillant  from  the  line 
AD;  and  therefore  the  arc  AG  will  be  equal  to  DH,  and  confequently 
the  angle  GAD=ADH,  and  the  chords  GA  and  DH  are  parallel. 
But  TP,  being  a  tangent  to  the  cycloid  in  T,  is  parallel  to  GA,  (fee 
Cycloid);  therefore  DKPH  is  a  parallelogram,  and  DK — PH 
But  the  arc  AG  is  equal  to  GT,  (fee  Cycloid,)  and,  therefore,  the 
arc  AGaraAK;  and  fince  AD=AG£,  it  follows  that  DK  or  PH= 
GE  or  HV:  and  if  PH  be  produced  till  it  meet  the  axis  in  R,  then 
fhall  the  ordinate  PR  be  equal  to  the  fum  of  the  arc  HV,  and  it’s  right 
fine  HR;  and,  therefore,  the  point  P  (feeCYCLOiD,)  muft  be  in  a  fe¬ 
micycloid,  whofe  generating  circle  is  DHV,  it’s  axis  DV,  and  vertex 
V.  If  another  femicycloid  equal  to  CTA,  as  Ct  B,  be  placed  in  a  con¬ 
trary  fituation,  it  is  plain,  that  by  means  of  thefe  femicycloids,  a  pendu¬ 
lum  may  be  made  to  defcribe  the  cycloid  AVB  in  it’s  ofcillations. 

Farther,  let  VL,  perpendicular  to  DV,  be  equal  to  any  arc  of 
the  cycloid  VML;  defcribe  with  the  radius  VL  the  femicircle  LZ /; 
and  luppofing  the  pendulum  to  begin  an  ofcillation  from  L,  the  velo¬ 
city  acquired  at  M,  in  the  cycloid,  will  be  as  MX,  the  ordinate  of 
the  circle  at  the  corefponding  point  M  in  the  ftrait  line  VL:  and 
the  force  by  which  the  motion  of  the  pendulum  is  accelerated  in  M, 
is  as  the  arc  of  the  cycloid  VM  that  remains  to  be  defcribed.  Let 
LR,  MS,  be  perpendicular  to  the  axis  DV,  meeting  the  genera¬ 
ting  circle  in  O  and  Q,  and  draw  the  chords  VO,  VQ:  then,  the 
velocity  of  the  pendulum  at  M  will  die  the  fame  as  would  have  been 
acquired  by  a  body  directly  falling  from  R  to  S,  and  the  velocity  ac¬ 
quired  at  V  will  be  the  fame  as  would  have  been  acquired  by  a  body 
tailing  dire£lly  from  R  to  V,  (fee  Inclined  Plane)  ;  but  thefe  ve¬ 
locities  are  to  one  another  as  2y/  RS  to  *  \f  RV,  (fee  Accelera¬ 
tion)  ;  and  fince  R  V  :  S  V  : :  VO2  :  VQ2,  and  RV  :  RV — S  V 
(mRS)::  VO2  :  VO2  —  VQ2  ::  VL2:  VL2  — VMa,  becaufc 
V L ss: 2 VO  and  VM  =  2VQ(fee  Cycloid),  it  follows  that 
the  velocity  of  the  pendulum  acquired  in  M,  is  to  the  velocity  ac¬ 
quired  in  V,  as  2  ■y/  V  L2 — VM  2  to  2  4/  V  L2,  or  as  MX  to  VZ. 
For  the  demonftration  of  the  fecond  part  of  this  propofition,  fee  the 
article  Cycloid. 

1  Again ;  fuppofe  that  the  circle  LZ/  is  defcribed  by  the  body  X  with 
an  uniform  motion,  by  the  velocity  acquired  by  the  pendulum  in  V ; 
and  any  arc  of  the  cycloid,  as  MN,  will  be  defcribed  by  the  pendulum, 
in  the  fame  time  as  the  arc  of  the  circle  XY,  by  that  uniform  motion; 
taking  VN  on  the  ftrait  line  VL,  equal  to  VN  in  the  cycloid,  and 
drawing  NY  parallel  to  VZ,  meeting  the  circle  in  Y.  Let  xm  bean 
ordinate  very  near  to  XM;  and  draw  Xr  parallel  to  the  diameter  L/, 
meeting  xm  in  r:  then  fince  the  triangles  Xrx  and  VXM  are  fimilar, 
it  follows  that  Xx :  Mm  (z=:  Xr)::  VX:  MX,  that  is,  as  the  velo¬ 
city  of  the  body  X  to  that  of  the  body  M ;  and  confequently  the  fpaces 
X*  and  Mot  will  be  defcribed  in  the  fame  time  by  thefe  bodies,  the 
times  being  always  equal  when  the  fpaces  are  taken  in  the  fame  ratio 
the  velocities.  After  the  fame  manner,  the  other  correfponding 


as 


parts  of  the  lines  MN  and  XY  will  be  defcribed  in  the  fame  time ; 
and,  therefore,  the  whole  fpace  MN  will  be  defcribed  in  the  fame  time 
as  the  arc  XY.  Hence  it  appears,  that  the  pendulum  will  ofcillate 
from  L  to  V  in  the  fame  time  as  the  body  X  will  defcribe  the  qua¬ 
drant  LZ. 


Laftly;  the  time  of  a  complete  ofcillation  in  the  tycloid  is  to  the 
time  in  which  a  body  would  fall  through  the  axis  of  the  ocloidDV, 
as  the  circumference  of  a  circle  to  it’s  diameter.  The  time  in  which 


the  femi-circumference  LZ/  is  defcribed  by  the  body  X,  is  to  the  time 
in  which  the  radius  LV  could  be  defcribed  with  the  fame  velocity,  as 
the  circumference  of  a  circle  to  it’s  diameter.  But  the  fame  time,  in 
which  the  femi-circumference  LZ/  is  defcribed  by  the  body  X,  is  equal 
to  the  time  of  the  complete  ofcillation  LVP  in  the  cycloid.  The  time 
in  which  a  body  falls  from  O  to  V,  along  the  chord  O  V,  is  equal  to  the 
time  in  which  LV  (zzlz  OV)  could  be  defcribed  by  the  velocity  ac¬ 
quired  at  the  point  V,  (fee  Acceleration,  and  Inclined  Plane); 
and  the  time  of  the  fall  through  the  chord  OV  is  equal  to  the  time  of 
the  fall  through  the  diameter  DV,  (fee  Inclined  Plane)  :  confequently, 
the  time  in  whichLVcouId  be  defcribed  by  a  velocity  equal  to  that  of  the 
body  X,  is  equal  to  the  time  of  a  fall  through  the  diameter  D  V.  It  fol¬ 
lows,  therefore,  that  the  time  of  the  intire  ofcillation  LVP  is  to  the  time 
of  a  fall  through  the  diameter  D  V,  as  the  circumference  of  a  circle  ta 
it’s  diameter. 


Hence  it  appears,  that  the  ofcillations  in  the  cycloid  are  all  per¬ 
formed  in  equal  times ;  for  they  are  all  in  the  fame  ratio  to  the  time 

in 


1 


In  which  a  body  falls  through  the  diameter  DV.  If,  therefore  a 
pendulum  ofcillates  in  a  cycloid,  the  time  of  the  ofcillation  in  any 
arc  is  equal  to  the  time  of  the  ofcillation  in  the  greateft  arc  BVA 
and  the  time  in  the  leaft  arc  is  equal  to  the  time  in  the  greateft! 
Moreover,  as  thecycloid  may  be  confidered  as  coinciding,  in  V,  with 
any  fmall  arc  ofa  circle  defcribed  from  thecenterC,  palling  through 
V ;  and  the  time  in  a  fmall  arc  of  fuch  a  circle  will  be  equal  to  the 
time  in  the  cycloid;  the  times  in  very  little  arcs  are  equal,  becaufe 
thefe  little  arcs  may  be  confidered  as  portions  of  the  cycloid  as  well 
as  of  the  circle.  Farther,  the  time  of  a  complete  ofcillation  in  any 
little  arc  of  a  circle,  being  to  the  time  in  which  a  body  would  fall 
through  half  the  radius,  as  the  circumference  of  a  circle  to  it’s  dia¬ 
meter;  and  fince  the  latter  time  is  half  the  time  in  which  a  body 
would  fall  through  the  whole  diameter,  or  any  chord;  it  follows, 
that  the  time  of  an  ofcillation  in  any  little  arc  is  to  the  time  in  which' 
a  body  would  fall  through  it’s  chord,  as  the  femicircle  to  the  dia- 
meter.  Suppofe  NV  a  fmall  arc  of  the  circle  defcribed  from  thecen¬ 
terC;  then  the  time  in  the  arc  N  V  is  fo  far  from  being  equal  to  the 
time  in  tl?e  chord  N  V ,  even  when  they  are  fuppofed  to  be  evanefeent, 
that  the  laft  ratio  of  thefe  times  is  that  of  the  circumference  of  a 
circle  to  four  times  the  diameter. 

Hence,  alfo,  the  longer  the  pendulums  are,  that  ofcillate  in  arcs 
of  a  circle,  the  more  ofcillations  are  ifochronal ;  which  agrees  with 
experiment:  for  in  two  pendulums  of  equal  lengths,  but  ofcillating 
in  unequal  arcs,  provided  neither  arc  be  very  great,  you  will  fcarce 
difeern  any  inequality  in  a  hundred  ofcillations. 

Hence,  alfo,  we  have  a  method  of  determining  the  fpace  w'hich 
a  heavy  body,  falling  perpendicularly,  paflesover  in  a  given  time. 
For  the  ratio  which  the  time  of  one  ofcillation  has  to  the  time  of  the 
fall  through  half  the  length  of  the  pendulum ,  being  thus  had  ;  and 
the  time  wherein  the  feveral  vibrations  of  any  given  pendulum  being 
found,  we  have  the  time  of  the  fall  through  half  the  length  of  the 
pendulum;  and  hence  may  colleft  the  fpace  it  will  pafs  over  in  any 
other  time. 

Thus  Mr.  Huygens  demonftrates,  that  falling  bodies,  by  their 
gravity  only,  deferibe  fifteen  Paris  feet  and  one  inch,  in  a  fecund 
of  time. 

3.  The  action  of  gravity  is  lefs  in  thofe  parts  of  the  earth  where 
the  ofcillations  of  the  fame  pendulum  are  flower,  and  greater  where 
they  are  fwifter. 

For  the  time  of  ofcillation  in  the  cycloid  is  to  the  time  of  perpen¬ 
dicular  defeent  through  the  diameter  of  the  generating  circle,  as 
the  periphery  of  the  circle  to  the  diameter. 

If  then  the  ofcillations  of  the  fame  pendulum  be  flower,  the  per¬ 
pendicular  defeent  of  heavy  bodies  is  likewife  flower,  i.  e.  the  mo¬ 
tion  is  lefs  accelerated,  or  the  force  of  gravity  is  lefs,  and  converfely. 

Hence,  as  it  is  found  by  experiment,  that  the  ofcillations  of  the 
time  pendulum  are  flower  nearer  the  equator,  than  in  places  lefs  re¬ 
mote  from  the  pole  ;  the  force  of  gravity  muft  alfo  be  lefs  towards 
the  equator  than  towards  the  poles.  And,  confequently,  the  figure 
of  the  earth  is  not  a  juft  fphere,  but  a  fpheroid.  * 

This  M.  Richer  found  by  an  experiment  made  in  the  ifland  Ca- 
yenna,  about  four  degrees  from  the  equator ;  wheie  a  pendulum  three 
feet  eight  lines  f  long,  which  at  Paris  vibrates  feconds,  was  to  be 
fhorfened  a  line  and  a  quarter,  to  reduce  it’s  vibrations  to  feconds. 

M.  des  Hayes,  in  a  voyage  to  America,  confirms  theobfervation 
of  Richer ;  but  adds,  that  the  diminution  eftabliflied  by  that  author 
appears  too  little.  7 

From  fome  obfervations  made  by  Mr.  Campbell,  in  1731,  at 
Black-river,  in  Jamaica,  180  north  lar.  it  is  colletted,  that  if ’the 
length  of  a  Angle  pendulum  that  fwings  feconds  in  London,  be  39.1 26 
Englifh  inches,  the  length  of  one  at  the  equator,  would  be  39.00, 
at  the  poles  39.206.  ’ 

A  Table,  (hewing  how  much  a  pendulum  that  fwings  feconds  at 
the  equator,  would  gain  every  twenty-four  hours  in  different  lati¬ 
tudes;  and  how  much  the  pendulum  would  need  to  be  lengthened  in 
thefe  latitudes,  in  order  to  make  it  fwing  feconds  therein. 


Latitude 

ef  the 
place. 

Time  gained 

in  one  day. 

Lengthening  of 

the  pendulum  to 
fwing  feconds. 

Latitude 

of  the 
place. 

Time  gained 

in  one  day. 

Lengthening  of 

the  pendulum  to 
fwing  feconds. 

Degiees 

Seconds. 

Inch. 

Parts. 

Degrees. 

Seconds* 

Inch. 

Pafts. 

5 

1  *7 

O 

.OOl6 

50 

134  -O 

O 

.1212 

10 

6  .9 

O 

.0062 

55 

‘53  -2 

O 

.1386 

*5 

*5  -3 

O 

.0138 

60 

171  .2 

O 

•‘549 

20 

26  .7 

O 

.0246 

6-5 

187  .b 

O 

.1696 

25 

40  .8 

O 

.0369 

70 

201  .6 

O 

.1824 

3° 

57  -t 

O 

.O5I6 

75 

213  -° 

O 

.1927 

35 

75  •» 

O 

.0679 

80 

221  .4 

O 

•2033 

40 

94  3 

O 

•0853 

85 

226  .5 

O 

.2050 

AS 

114  .1 

3 

•10.33 

90 

228  .3 

O 

.2065 

4.  If  two  pendulums  vibrate  in  fimilar  arcs,  the  times  of  the  of¬ 
cillations  are  in  the  fubduplicate  ratio  of  their  lengths. 

For  the  time  of  the  ofeiliation  in  the  arc  LVP  (fig.  33,)  is  in  a 
given  ratio  to  the  time  of  the  fall  through  DV,  which  time  is  in 
the  fubduplicate  ratio  of  the  fpace  DV,  or  of  it’s  double  CV,  the 
length  of  the  pendulum. 

Hence  the  lengths  of  pendulums  vibrating  in  fimilar  arcs  are  in  a 
duplicate  ratio  of  the  times  wherein  the  ofcillations  are  performed. 

5.  The  numbers  of  ifochronal  ofcillations  performed  in  the  fame 
time  by  two  pendulums,  are  reciprocally  as  the  times  wherein  the 
feveral  ofcillations  are  performed. 

Hence  the  lengths  of  pendulums  vibrating  in  fimilar  and  fmall  arcs 
are  in  the  duplicate  ratio  of  the  numbers  of  ofcillations  performed 
in  the  fame  time,  hut  reciprocally  taken. 

6.  ft  he  lengths  of  pendulums  fufpended  between  cycloids,,  are  in  a 
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formed!6  rat‘°  °f  thC  timeS  wherein  the  feveral  ^illations  are  per- 

ting  forc^  IhZVi^f  .fciUate  be  ?<fted  upon  by  unequal  accelera¬ 
te  one  another"  th,f  ofc,,1.at,ons  Wl11  ^  performed  in  times  that  are 
ratio  of  the  fen  !h Z  Z0  comPounded  of  the  direft  fubduplicate 
of  the  accelemfi  f  the  Pffdulum r,  and  inverfe  fubduplicate  ratio 
isin  th e  fiihrtnnr  g/°rCC-S:  becaufethe  time  of  the  fall  through  DV 

is  in  the  lubduplicate  ratio  of  the  fpace  DVdire&lv  and  of  rhe 

h  /  tkncc  "  appears,  that  if  ofcillations  of  untoual 
of  tin  5  rform'd  i”  Ac  lame  time,  the  accelera  ittg  gravities 

fii;,To  find  th^  ^ngth  of  a  pendulum,  which  (hall  make  anv  af 
figned  number  of  vibrations  in  any  given  time.  7 

.  "Unf?r  °f  vibrations  required  be  50  in  a  minute  and  the 

ceZfnf  fCn  !"g’  u°Unted  fr°m  the  Point  of  fofpenfion  to  the 
nter  ofofciflauon,  be  required:  it  is  a  fixed  rule,  that  the  lengths 

o  pendulums  are  to  each  other,  as  the  fquares  of  theft  vibratilns  and 

fnr 6n!mfe  n°W  “  1S  aSreed>  that  a  pendulum  vibrating  feconds 
for  60  times  in  a  minute),  is  39., 28  inches:  fay  therefore  as  ?he 

fo  is^o  ,S2l00i‘lt0  the  !ftuare  of  60  (which  is  3600); 

found  56.34 ’inches!6'1'’1*  °f  'h£  wilt  t 

wa^s°be  rYfinCe  th,e  pr°dudt  °f  the  mean  tcrms  will  al- 

nhJn  h  I4o86°-8  fthat  ,s>  the  produeft  of  the  fquare  of  60,  multi- 
m  89-;,28> I  that  IS,  36°°X39-‘28,  you  need  only  divide  that 

numDer  by  the  fquare  of  the  number  of  vibrations  atfigned  •  and 

juft  lo’manv  S™  the.len§th  "tz pendulum,  which  fhall  vibrate 
juit  10  many  times  in  a  minute. 

r?;..Tbe  leR§th  of  a  pendulum  being  known,  to  find  the  number 
of  vibrations  it  will  make  in  a  given  time. 

This  being  the  reverie  of  the  former  ;  fay,  as  the  length  given 
fuppofe  56.34,  is  to  the  length  of  the  ftandard  pendulum VwFngin^ 

daZ  ’/T-  3-9lIf  ’  f°  15  f.he  fquare  of  the  vibrations  of  the  ifan! 
dard  pendulum  in  the  given  time.  v.  gr.  a  minute,  to  the  fquare  of 
the  vibrations  fought :  that  is,  as  56.34  :  qq.128  :•  -'600- 
And  the  fquare  root  of  2500  will  be  50,  the  number ’03f  vibrations 
fought.  But  for  uie,  here  (as  in  the  former  problem)  you  need  only 
divide  140860.8  by  the  length;  and  it  gives  the  fquare  of  the  X 

!he  length3."  ^  y°“  by  thC  fqUare  °f  the  vibrations  to  find 

On  thefe  principles,  Dr.  Derham  has  conftrufted  a  table  of  the 
vibrations  of  tendulums  of  different  lenrfthc  in  tllo  „  C  _ 


Pendulum, 
length  in 
inches. 


r 

2 

3 

4 

56 

7 

8 

9 

10 

20 


Vibrations  in 
a  minute. 


375-7 

265.6 

216.9 

187.8 
168.0 

153-3 

142.0 

132.8 
125.2 
118. g 

84..0 


Pendulum, 
length  in 
inches. 

Vibrations  in 
a  minute. 

30 

68.6 

39-2 

q 

6 

VO 

1 

40 

59-5 

5° 

53-1 

60 

48.5 

70 

44-9 

80 

42.0 

90 

39-6 

100 

37-5 

. ----- . &  7  wild i  tneiengtn 

be,  to  make  any  given  number  of  vibrations  in  a 
300.  in  the  latitude  of  London. 


of  a  pendulum  mutt 
minute,  from  1  to 


< 

•s 

p 

o' 

O 

<A 

Length. 

■  Vibrations. 

Length. 

5 

cr 

p 

c 

D 

Length. 

Yards. 

Feet.  1 

Inches. 

Yards.  | 

T 

O 

f* 

Inches. 

[Feet. 

jlnches. 

1 

3922 

2 

4.4 

32 

3 

2 

5-9* 

2 

11.58 

2 

98O 

2 

1.00 

33 

3 

1 

9  68 

64 

2 

10  47 

3 

435 

2 

7-34 

34 

3 

1 

2.16 

65 

2 

9  4o 

4 

245 

O 

4'25 

35 

3 

O 

7.28 

66 

2 

8.41 

5 

156 

2 

8.80 

36 

3 

O 

o-97 

67 

2 

7-45| 

6 

jo8 

2 

10.78 

37 

2 

2 

7  *5 

68 

2 

6  54* 

7 

80 

O 

2,04 

38 

2 

2 

1.71 

69 

2 

5  67 

8 

6j 

O 

10.56 

39 

2 

1 

8  84 

70 

2 

4  83 

9 

48 

1 

3-46 

40 

2 

1 

4.26 

71 

2 

4.02 

10 

39 

0 

6.20 

4* 

2 

1 

0.0 1 

72 

2 

3.251 

1  1 

32 

3-i* 

42 

2 

O 

8.06 

73 

74 

2 

2.5o| 

32 

27 

0 

6.99! 

43 

2 

0 

4.27 

2 

1.781 

*3 

23 

O 

7  62' 

44 

2 

O 

0.94 

75 

2 

1.101 

*4 

20 

O 

0.5ft 

45 

1 

2 

9.73 

76 

2 

0.45 

‘5 

‘7 

O 

3  64; 

46 

1 

2 

<>.74 

77 

1 

11  82 

l6 

*5 

O 

11.56, 

47 

1 

2 

3  93 

78 

1 

11.21 

‘7 

‘3 

1 

8  65I 

48 

1 

2 

1.29 

79 

1 

10,63 

18 

12 

0 

38!>l 

49 

1 

1 

10.82 

80 

1 

10.07! 

*9 

30 

2 

7.16, 

50 

1 

1 

8.49 

81 

1 

953 

20 

9 

2 

6.°5| 

5* 

1 

l 

6.29 

82 

1 

9.00. 

21 

8 

2 

8.23' 

52 

1 

1 

4'23 

83 

1 

8  49 

22 

8 

O 

3.78 

53 

1 

1 

231 

84 

1 

8  01 J 

23 

7 

1 

2.95 

54. 

1 

1 

°-43 

84 

1 

7-55 

24 

6 

2 

5-*7 

55 

1 

O 

1 068 

86 

1 

f.lO1 

25 

6 

O 

9’ 95 

56 

1 

O 

9’°3 

87 

t 

666, 

26 

5 

2 

4  88 

57 

1 

0 

7.46 

88 

\ 

623 

27 

6 

1 

1. 71 

5« 

1 

0 

595 

89 

1 

5.821 

28 

5 

O 

013 

59 

1 

P 

4*54 

go 

1 

5-43 

29 

4 

1 

1 1.92 

60 

1 

O 

3.20 

9* 

1 

5  °5| 

3° 

'  4 

2 

0.91 

6l 

1 

O 

*•95 

92 

1 

469 

3‘ 

A 

O 

2.Q5 

62 

1 

O 

o-73 

93 

4-33f 

94 

95 

96 

97 

98 

99 

I  OO 
101 
102 
103 

104 

105 
106 
107 
108 
109 
110 
111 
112 

113 

114 

115 
6 


Length. 


i.5  T 


398 

364 

3-32! 

3  o*| 

2.70' 

2.41 

2.12 

1  84 

1-57 

*  3* 

1-05 

0.8 1 

o-57 

°-34 

o-ii 

1189 

1068 

I  *47 
1025 

II  05 
10  86 
io.68 
10.49 
10  31 
10-14 

9-97 
9.81. 
9- 65 
949 
9-33 
9.18 


*25 

126 

127 

128 

129 
*3° 
*3* 
*34 
*33 
*34 
>35 
136 

‘37 

138 

*39 

140 

*4* 

142 

*43 

>44 

*45 

146 

‘47 

148 

*49 

150 

*5« 

5* 

*53 

*54 

‘55 


9.04 
8.89 
8-75 
8  62 
8.49 
8.36 
8.23 
8.10 
7-97 
7.85 
7-74 

7.63 

7  5* 
7.41 

7-3° 
7.20 
7.  jo 
7-oo 
6  90 
6.80 
6.71 
6.62 
6-53 

644 

635 
627 
6  19 
611 
6f3 
5-95 
4.87 

Vibration*. 


f 


■■I  f 
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Table  continued. 


< 

cr 

3 

0 

D 

Length. 

Vibra.ions. 

I-ength. 

Vibrations. 

Length..  1 

Vibrations. 

Length 

U~ 

-t 

O 

r> 

r» 

Inches. 

Jlnches. 

1 

Inches. 

1 56 

5  8* 

185 

4  >3 

214 

3.08 

■243 

2-39 

272 

1  57 

5-73 

186 

4.98 

2»5 

3-°5 

244 

2-37 

z73 

>58 

566 

187 

4  °4 

216 

3  02 

245 

2-35 

274 

5-59 

188 

3  99 

2'1 

2  99 

246 

2>33 

275 

t6o 

5-52 

189 

3  95 

2l8 

2  96 

247 

2. 31 

•276 

l6l 

5-45 

190 

3-9' 

219 

2.94 

248 

2.29 

277 

162 

5-38 

!9l 

387 

220 

2.92 

249 

2.27 

278 

163 

5-3 1 

192 

3  83 

221 

2.89 

250 

2.25 

279 

164 

5-24 

■93v 

3-79 

222 

2*86 

25‘ 

2.23 

280 

l65 

5-i« 

‘94 

3  75 

223 

2  83 

252 

2.2  1 

281 

166 

5.12 

>95 

3  7 1 

224 

2-  St 

253 

28ll 

167 

5  06 

196 

3  67 

225 

2.79 

254 

2.18 

283 

168 

5-co 

‘97 

3*63 

226 

2.77 

2  55 

2>7 

284 

1 6q 

4-94 

>98 

3'59 

227 

2.74 

2  56 

2  >5 

285 

170 

4  88 

*99 

356 

228 

2.71 

257 

2  13 

286 

171 

4.82 

2C0 

3  53 

229 

2.G9 

258 

2-11 

287 

172 

4.77  • 

201 

3- 49 

230 

2  67 

259 

2*10 

288 

'73 

4  72 

202 

3-46  1 

231 

2. 64 

260 

2.09 

289 

‘74 

4.16 

203 

3-43 

232 

2  62 

261 

2.07 

■290 

1 15 

4  61 

2O4 

3-39 

233 

260 

262 

2.05 

291 

176 

4.56 

205 

3-36 

234 

2  58 

263 

2.03 

292 

‘77 

4-51 

206 

333 

235 

2.56 

264 

2.02 

293 

1 78 

4-45 

207 

3  29 

236 

2-53 

265 

2.0t 

294 

>79 

4.40 

208 

3.26 

237 

2.51 

.266 

>•99 

295 

180 

4-35 

209 

3-23 

238 

2.49 

267 

>•97 

296 

181 

4-31 

21b 

3.20 

,239 

2.47 

[268 

1 .96 

297 

182 

4  26 

211 

3  >  7 

'2  40 

2.45 

I269 

>•95 

298 

183 

A.22 

212 

3->4 

j 2  4 1 

2-43 

,270 

>  94 

299 

184 

41 7- 

213 

3-1 1 

J242 

2-41 

271 

t.92 

300 

Leng  h. 


r.qo 

1.89 

1.88 

..87 

*■85 

1.83 
1  8i 
1.81 
i  8o 

..78 

1-77 

1.76 

t-75 

1  74 

1-72 
1.71 
1-70 
1.69 
1  68 
1.66 
1.65 
164 
1  63 
1.62 
160 

>59 

1.58 

>■57. 

1.56 


Note,  Thefe  laws,  &c.  of  the  motion  of  pendulum  tcan  fcarce  hold 
ftriiftly,  unlcfs  the  thread  that  fuftains  the  ball  be  void  of  weight, 
and  the  gravity  of  the  whole  weight  be  collected  in  a  point. 

In  practice,  therefore,  a  very  fine  thread,  and  a  fmall  ball,  but  of 
a  very  heavy  matter,  are  to  be  ufed.  A  thick  thread,  and  a  bulky 
ball,  dillurb  the  motion  ftrangely  ;  for  in  that  cafe,  the  Ample  pen¬ 
dulum  becomes  compound  ;  it  being  much  the  fame  as  if  feveral 
weights  were  applied  to  the  fame  inflexible  rod  in  feveral  places. 

Simple  Pendulum,  is  an  expreflion  commonly  ufed  among 
artills  to  diftinguilh  fuch  pendulums  as  have  no  provifion  for  correc¬ 
ting  the  effects  of  heat  and  cold  from  thofe  that  have.  Simple  pen¬ 
dulum,  or  detached  pendulum,  are  terms  fometimes  applied  to  fuch 
pendulums  as  are  unconnedfed  with  clocks. 

Compound  Pendulum,  is  a  pendulum,  whofe  rod  is  compofed 
of  two  or  more  wires  or  bars  of  metal,  that  undergo  different  de¬ 
grees  of  expansion  and  contradlion,  when  expofed  to  the  fame  heat 
or  cold,  and  whofe  difference  of  expanjion  is  made  to  adf  in  fuch  man¬ 
ner  as  to  preferve  conlfantly  the  fame  diftance  between  the  point  of 
fufpenjton,  and  center  of  ofcillation,  although  expofed  to  very  different 
and  various  degrees  of  heat  or  cold. 

The  mercurial  pendulum  wasthe  invention  of  Mr.Graham, 
in  confequence  of  feveral  experiments  relating  to  the  materials  of 
which  pendulums  might  be  formed,  in  1715.  It’s  rod  is  made  of 
brafs,  and  branched  towards  it’s  lower  end,  fo  as  to  embrace  a  cy- 
lindric  giafs  veffel  thirteen  or  fourteen  inches  long,  and  about  two 
inches  diameter,  which  being  filled  about  twelve  inches  deep  with 
mercury,  forms  the  weight,  or  ball,  of  the  pendulum  ;  if,  upon  trial, 
theexpanfion  of  the  rod  be  found  too  great  for  that  of  the  mercury, 
more  mercury  muft  be  poured  into  the  veffel ;  if  the  expanfion  of  the 
mercury  exceeds  that  of  the  rod,  fo  as  to  occafion  the  clock  to  go 
faff  with  heat,  fome  mercury  muft  be  taken  out  of  the  veffel,  fo  as 
to  fhorten  the  column  ;  and  thus  may  the  expanfion  and  contraction 
of  the  quickfilver  in  the  giafs  be  made  exadtly  to  balance  the  expan¬ 
fion  and  contraction  of  the  pendulum  rod,  fo  as  to  preferve  the  dif¬ 
tance  of  the  center  of  ofcillation  from  the  point  of  fufpenfion  inva¬ 
riably  the  fame.  "1  hus,  if  a  giafs  or  metalline  tube,  uniform  through¬ 
out,  filled  with  quickfilver,  and  58.8  inches  long,  were  applied  to  a 
clock,  it  would  vibrate  feconds  ;  becaufe  it  would  vibrate  in  the  fame 
time  with  a  Ample  pendulum,  whofe  length  is  f  of  58.8=39.2  (fee 
Center  of  ofcillation)  ;  and  fuch  a  pendulum ,  it  is  evident,  admitsof 
a  twofold  expanfion  and  contraction,  viz.  one  of  the  metal,  and  the 
other  of  the  mercury,  which  at  the  fame  time  will  be  contrary,  and 
correct  each  other.  For  the  metal  extending  with  heat,  the  pendulum 
muft  vibrate  flower  on  that  account ;  the  mercury  alfo  expanding 
with  heat,  and  the  length  of  it’s  cflolumn  increafing,  the  center  of 
ofcillation  will  be  railed,  and  it’s  diftance  from  the  point  of  fufpen¬ 
fion  diminifhed  ;  and  on  this  account,  the  pendulum  will  vibrate 
quicker.  Therefore,  if  the  circumftances  ot  the  tube  and  mercury 
are  fkilfully  adjufted,  the  tjme  of  the  clock  might,  by  thefe  means, 
for  aiong  courfe  of  time,  continue  the  fame,  without  any  fenfible 
lofsor  gain.  Mr.  Graham,  who  made  a  clock  of  this  fort,  com¬ 
pared  it  with  one  of  the  bell  of  the  common  fort  for  three  years  to* 
gether,  and  found  the  errors  of  the  former  about  one-eighth  part  of 
the  latter.  0  v 

Pendulum  Clock,  a  clock  which  has  it’s  motion  regulated  bv 
the  vibration  of  a  pendulum. 

^tiS/i°ntr<^Vertec^  between  Galileo  and  Huygens,  which  of  the 
two  fir  ft  applied  the  pendulum  to  a  clock.  For  the  pretentions  of 
each,  fee  the  article  Clock. 

After  Huygens  had  difeovered,  that  the  vibrations  made  in  arcs  of 
peloid  howc»er  unequal  they  were  in  extent,  were  all  equal  in 
tttne  ;  he  foon  perceived,  that  a  pendulum  applied  to  a  clock,  to  as  to 
mafce  it  defcribe  arcs  of  a  cycloid,  would  rectify  theotherwife  una¬ 
voidable  irregularities  of  the  motion  of  the  clock  ;  fince,  though  the 
teveral  caufes  of  thofe  irregularities  fhould  occafion- the  pendulum  to 
ma'e  greater  or  lefs  vibrations,  yet,  in  virtue  of  the  cycloid.it  would 
rI\a^e  th^m  PeHeaiy  equal  ■  and  the  motion  of  the  clock,  go- 
y? r h e reb y >  would  therefore  be  preferved  perfedly  equable.  But 
‘iK  difficulty  was#  to  make  the  pendulum  defcribe  arcs  of  a  cycloid  ; 


for,  naturally,  the  pendulum  being  tied  to  a  fixed  point,  can  only  de-  ' 
feribe  arcs  of  circles  about  the  fame. 

Here  M.  Huygens  contrived  to  fix  the  iron  rod  or  wire,  which 
bears  the  bob  or  bottom,  at  the  top  to  a  filken  thread,  placed  be¬ 
tween  two  cycloidal  cheeks,  or  two  little  arcs  of  a  cycloid,  made  of 
metal.  Hence  the  motion  of  vibration,  applying  inceflfantly  from 
one  to  the  other  of  thofe  arcs,  the  thread,  which  is  extremely  flex¬ 
ible,  eafily  alfumes  the  figure  thereof ;  and  by  means  hereof  it  is 
demonftrated,  that  the  weight  fufpended  at  the  other  end  of  the  rod 
will  defcribe  a  juft  arc  of  a  cycloid. 

This  isdoubtlefs  one  of  the  ipolt  ufeful  and  ingenious  inventions 
many  ages  have  produced  :  by  means  whereof,  we  have  clocks 
which  will  not  err  a  Angle  fecond  in  feveral  days. 

To  cor  red?  the  Motion  of  Pendulum  Clocks,  Huygens’s  im¬ 
proved  method  is,  to  have  a  fmall  weight  or  beb  to  Aide  up  and 
down  the  rod  above  the  ball,  which  is  to  be  immoveable  :  though 
Dr.  Derhatn  recommends  haying  the  ball  to  l'crew  up  and  down 
to  bring  the  pendulum  near  it’s  gage  ;  and  the  little  bob  to  ferve  for 
the  nicer  corrections,  as  the  alteration  of  a  lecond,  &c. 

Mr.  Huygeps  orders  the  weight  of  this  little  corrector  tobeequat 
to  that  of  the  wire,  or  50'  of  that  ©f  the  great  ball ;  he  adds  a  table 
of  the  alterations  the  feveral  ftiiftings  thereof  will  occafion  in  the 
motion  of  the  pendulum  ;  wherein  it  is  obfervable,  that  a  fmall  alte¬ 
ration  towards  the  lower  end  of  the  pendulum,  makes  as  great  an  al¬ 
teration  in  time,  as  a  greater  rifing  or  falling  does  when  higher.' 

Royal  Pendulum,  a  clock,  whofe  pendulum  fwings  feconds, 
and  goes  eight  days  ;  Ihewing  the  hour,  minute,  and  fecond. 

The  numbers  of  fuch  a  piece  are  thus  calculated  :  firft  calt  up  the 
feconds  in  twelve  hours,  which  are  the  beats  in  one  turn  of  the 
great  wheel  ;  and  you  will  find  them  to  be  43200=  1 2  X  60  X  60. 
The  fwing- wheel  muft  be  30  to  fwing  60  feconds  in  one  of  it’s  revo¬ 
lutions;  now  let  |  43200=21600  be  divided  by  30,  and  you  will 
have  720  in  the  quotient,  which  muft  be  broken  into  quotients  ;  the 
firft  of  them  muft  be  12  for  the  great  wheel,  which  moves  round 
once  in  twelve  hours.  720  divided  by  12,  gives  60,  which  may 
alfo  be  conveniently  broken  into  two  quotients,  as  10  and  6,  or  5 
and  12,  or  8  and  7  \  ;  which  laft  is  molt  convenient;  and  if  you 
take  all  your  pinions  8,  the  work  will  ftand  thus  : 

31  06  fl2  *\  .  . 

"■  -  -  1  According  to  this  computation,  the  great 

wheel  will  go  about  once  in  twelve  hours,  td 
fhew  the  hour  ;  the  fecond  wheel  once  in  an 
hour,  to  fhew  the  minutes ;  and  the  fwing- 
minute,  to  fhew  the  feconds.  See  Clock-work. 


8)  64  (  8 
8)  60  (  7 \ 


30 

wheel  once  in  a 

Percussion,  is  the  impreflion  a  body  makes  in  falling  or  ftri- 
king  upon  another  ;  or  the  fliock  or  collifion  of  two  moving  bodies ; 
which,  meeting,  alter  each  other’s  motion.  See  Motion. 

Lcmos  of  Percussion  in  Bodies  not  elajlic.  1.  If  a  body  in  mo¬ 
tion,  as  A,  [Plate  107,  fig.  86,)  ftrike  direCtly  againft  another  at  reft, 
B,  the  firft  will  lofejuft  as  much  of  it’s  motion  as  it  communicates 
to  the  fecond;  fo  that  the  two  will  proceed  thence  with  an  equal 
velocity,  as  if  collected  into  one  mafs. 

If  A  therefore  be  triple  of  B,  A  will  lofe  one  fourth  of  it’s  mo¬ 
tion  ;  fo  that  if  before  it  moved  through  a  line  of  twenty-four  feet 
in  a  minute,  it  will  now  only  move  eighteen. 

2.  If  a  moving  body  A  ftrike  againft  another  already  in  motion, 
B  ;  the  firft  will  increafe  the  velocity  of  the  latter,  but  will  lofe  lefs 
of  it’s  own  motion  than  if  ihe  latter  had  been  at  reft  ;  fince  all  here 
required  is,  that  fome  degrees  of  motion  be  added  to  thofe  the  latter 
already  had,  to  make  them  both  proceed  with  an  equal  velocity.  - 

Suppofe,  e.  gr.  the  body  A,  with  twelve  degrees  of  motion,  to 
ftrike  againft- the  other  B,  lefs  by  half,  and  at  reft,  the  firft  will 
transfer  four  degrees  of  it’s  motion  to  the  latter,  and  retain  eight  to 
itfelf  :  but  if  it  ftrike  with  twelve  degrees  of  motion  on  the  other 
already  moving  with  three  degrees,  it  will  only  communicate  two 
degrees  ;  for  A  being  double  ©f  B,  this  needs  only  hajlf  the  motion 
to  make  it  proceed  with  the  fame  velocity. 

3.  If  a  moving  body  A,  ftrike  on  another  B,  either  at  reft,  or 
moving  more  flowly,  and  either  in  the  fame  direction  or  in  a  con¬ 
trary  one  ;  the  fum  of  the  momenta,  if  the  bodies  move  in  the  fame 
direction,  or  their  difference,  if  they  move  in  a  contrary  one,  will 
be  the  fame  after  the  percuffion  as  before. 

4.  If  two  equal  bodies,  A  and  B,  meet  each  other  with  equal  ve¬ 
locities ;  after  the  congrefs,  they  will  both  remain  at  reft. 

5.  If  a  body  A  ftrike  directly  on  another  at  reft  B  ;  it’s  Celerity 
after  the  llroke  is  tdit’s  celerity  before  it,  as  the  weight  of  A  is  to 
the  fum  of  the  weights  of  A  and  B  :  if,  therefore,  the  weights  were 
equal,  the  celerity  after  the  fliock  will  be  halfof  what  it  was  before 
it.  ’ 

Thus  if  A=Q_,  and  it’s  velocity  before  the  ftroke  be  denomi¬ 
nated  C,  and  B=y,  then  QC  will  exprefs  the  whole  quantity  of 

OC 

motion  before  and  after  the  ftroke,  and  .  ,  or,  the  quantity  of 

,  .  Q~H? 

motion  divided  by  the  weights  or  quantities  ot  matter,  will  be  equal 
to  V,  the  common  velocity:  hence  we  (hall  have  QC — Vy 

QXy;  and  therefore,  C  :  V  : :  Q  -j-?  :  If  Q=y,  it  will  be 

C  :  V  (  :  :  2  Q_:  QJ  :  :  2  :  1 . 

6.  If  a  body  in  motion  A  ftrike  direCtly  on  another  moving  more 
flowly,  but  in  the  fame  direction  ;  the  velocity,  after  the  lhock, 
will  be  equal  to  the  fum  of  the  momenta,  divided  by  the  fum  of 
the  weights. 

For  the  fum  of  the  momenta  both  before  and  after  the  ftroke,  is 

therefore  V=ss  ' 


QC-f^e,  c  being  the  velocity  of  q  or  B 


Hence,  if  Q==y, 


former  velocities. 

4 


QX2 


Q+? 

or  half  the  fum  of  the 

n.  If 
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7.  If  two  equal  bodies,  moving  with  different  velocities,  ftrike 
dire£lly  againft:  each  other  ;  after  the  conflift,  they  will  proceed  with 
the  femi-difference  of  the  velocities  wherewith  they  were  moved  be¬ 
fore  it. 

For  the  quantity  of  motion  is  QC — qc ,  and,  therefore,  V— 


And  if  C 


S£ rif_-  and  if  q ==?,  v=Q£=2.f=?=f 

Q-f  y  2  Q_  2 

rtlfo— V=ro,  and  therefore,  the  quantity  of  motion  is  not  always 
the  fame,  as  the  Cartesians  maintain. 

8.  If  two  bodies,  A  and  B,  meet  dire£lly  with  velocities  that  are 
reciprocally  as  their  weights  ;  after  the  conflict,  they  will  both  remain 


.0 C-fT_ 

Q_+? 


0. 


at  reft :  i.  e.  if  Qj  q  : :  c  :  C,  QC  —  qc,  and  V: 

9.  If  two  bodies,  A  and  B,  meet  dire£lly  with  the  fame  velocity  ; 
the  celerity,  after  the  impulfe,  will  be  to  that  before  it,  as  the  diffe¬ 
rence  of  the  weights  to  their  fum.  For  QC — yC=VxQrl-?; 

therefore,  V :  C :  t  Qr~q :  Q^-y. 

10.  If  two  bodies  meet  diredlly,  with  any  velocity  whatever  ;  the 
celerity  after  the  ftroke  will  be  equal  to  the  difference  of  the  mo¬ 
menta,  divided  by  the  fum  of  the  weights.  For  V— 

Qrr? 

To  determine  the  momentum  loft  by  the  confllft:  multiply  the  celerity 
which  the  body  had  before  the  conflict,  into  it’s  mafs ;  thus  you  have 
the  momentum  before  the  confli6t.  In  like  manner,  multiply  the 
celerity  after  the  conflidt  into  the  mafs ;  thus  you  have  the  momen¬ 
tum  after  the  conflict.  The  latter  momentum  therefore,  being  fub- 
tradled  from  the  former,  leaves  the  lofs.  And  hence  may  the  mag¬ 
nitudes  of  the  ftrokes  be  eftimated. 

Thus  in  the  three  cafes  already  recited,  the  momentum  before 
the  conflidt  is  QC,  QC  -f -qc,  and  QC  —  qc;  and  V,or  the  celerity 

after  the  conflidt,  will  be  rdpedtively-3?’  and_Q^ — ft 

-  2  Q+ ?  2  ,  Qrk 

and  the  momenta  of  Qqn  the  feveral  cafes  Q-Q>  Q-Qt^QIS  anc* 

QrW  QrW 

Q- C— QyC;  tjlerefore  ^  quantities  of  motion  loft  by  Q_will  be 


refpedtively  Q_C —  Q  _ _ Q-iir . 

QrW  Orff 


QC Q-2  C  -f Qy  c  — 

Q+? 


QCg  Q s q .  .  qc Q_2  ^  0 ji  c — Qy  ^--4~Q_y c . 

QrW. .  .  Q+y  Q-W 

Hence  it  appears  in  the  nrft  cafe,  that  the  magnitude  of  the  ftroke, 
which  is  as  the  motion  loft,  will  be  as  the  celerity  of  the  linking 

body;  for  if  it’s  celerity  were  C,  the  motion  loft  would  be  ; 

QrW 

but  if  it  were  c,  the  motion  left  would  be  and  .  Q^  ?  Of  1 

Q-W  QrWQ+y 

: :  C  :  c. 

In  the  fecond  cafe,  the  magnitude  of  the  ftroke  will  be  the  fame 
as  if  q  had  been  at  reft,  and  Q  had  flruck  it  with  the  difference  of 

their  celerities  ;  for  the  motion  loft  is-^3£-i — Q-l?;  but  in  the  cafe 

Q+7 

now  fuppofed,  the  motion  loft  would  heQ-^XC— q. — 

Q+  y  QrW 

In  the  third  cafe,  the  magnitude  of  the  ftroke  will  be  the  fame  as 
if  either  body  as  q  had  been  at  reft,  and  the  other,  as  Q,  had  ftruck 

it  with  the  fum  of  their  celerities  :  for  the  motion  loft  is  Qj£±Qfi*j 

_  QrW ' 

and  in  the  cafe  now  fuppofed  it  would  heQ?  X  C  c  eqUaj  t0  t]ie 

QrW 

former.  Hence  it  appears,  that  the  magnitude  of  the  ftroke  between 
two  given  bodies  is  always  proportional  to  their  relative,  and  not  to 
their  abfolute  celerities. 

11.  A  diredt  or  perpendicular  ftroke  is  to  an  oblique  ope  as  the 
whole  fine  is  to  the  fine  of  the  angle  of  incidence.  For  let  BC  ( Plate 
107,  fig.  87,)  be  the  body  ftruck,  A  the  ftriking  body,  AC  the  ob¬ 
lique  ftroke  ;  a  C  the  perpendicular  ftroke  ;  and  the  magnitude  of  the 
perpendicular  ftroke  a  C  will  be  to  that  of  the  oblique  ftroke  in  the  di¬ 
rection  AC  as  a  C  to  A  B,  or  as  A  C  :  A  B.  For  refolving  the 
force  in  A  C  into  A  B  perpendicular  to  B  C  and  A  D  parallel  to  it ; 
and  it  is  evident,  that  the  force  in  the  diredtion  A  B  is  the  only  part 
of  A  C  that  ftrikes  B  C,  the  other  part  A  D  being  parallel  to  it.  But 
the  magnitude  of  a  perpendicular  ftroke  of  the  fame  body  moving 
with  the  fame  force  is  to  be  meafured  by  the  line  aC=AC;  and 
therefore  it  is  to  the  magnitude  of  the  oblique  ftroke  as  a  C  to  A  B, 
i.  e.  as  A  C  to  A  B,  or  as  radius  to  the  fine  of  the  angle  of  incidence. 

,  Laws  of  Pepcussion  in  clajlic  bodies.  In  bodies  perfe&ly  elaftic 
the  force  of  elafticity  is  equal  to  the  force  wherewith  they  are  com- 
prefled  ;  that  is,  the  collifion  of  two  fuch  bodies  on  each  other  is 
equivalent  to  the  motion  which  either  of  them  would  acquire,  or  lofe, 
by  mere  fimple-tmpulfe.  This  force  exerting  itfelf  contrary  ways, 
a  motion  equivalent  thereto,  muft  be  fubtracled  from  the  motion  in 
the  impelling  body,  and  added  to  that  in  the  body  impelled  by  mere 
impulfe,  to  find  their  velocities  after  percujfion.  See  Elasticity. 

12.  If  a  body  ftrike  directly  on  an  immoveable  obftacle,  either  one 
or  both  of  them  being  elaftic ;  the  body  will  be  reflected  with  the 
fame  velocity  wherewith  it  ftruck,  and  in  the  fame  line.  For 
if  the  elafticity  were  away,  the  whole  force  of  the  ftriking  body 
would  be-fpent  in  overcoming  the  reliftance  of  the  obftacle  ;  and  con- 
fequently  all  the  motion  would  ceafe :  it  follows,  that  the  whole 
force  is  employed  in  compreffing  the  elaftic  body  ;  by  which  means 


it  acquires  an  elaftic  force  equal  thereto:  fince  then  the  elafticity, 
w  en  the  comprefting  force  is  fpent,  reduces  the  bndy  into  it’s  former 
ate,  it  repels  the  other  with  the  fame  force  wherewith  it  ftruck  ; 
confequently,  it  will  rebound  with  the  fame  velocity.  And  becaufe 
an  elaftic  body  reftores  itfelf  in  the  fame  direction  wherein  it  was 
comprefled  (there  being  no  reafon  why  it  fhould  change  it’s  diredtion) 
the  body  will  rebound  in  the  fame  right  line. 

13.  If  an  elaftic  body  ftrike  obliquely  on  an  immoveable  obftacle, 

it  will  rebound  in  fuch  manner  as  to  make  the  angle  of  refledlion 
equal  to  the  angle  of  incidence.  See  this  demonftrated  with  regard 
to  light,  by  a  method  which  applies  to  all  impinging  elaftic  bodies, 
uuder  Reflection.  a 

14.  If  an  elaftic  body  A  ftrike  diredlly  againft  another  at  reft  B 
equal  to  it  ;  after  percujfion  A  will  remain  at  reft,  and  B  will  proceed 
with  the  fame  velocity  which  A  had  before  the  fhock,  and  in  the 
lame  diredtion. 

t  or  if  the  bodies  were  not  elaftic,  each  would  proceed,  after  the 
ltroke,  m  the  fame  diredtion,  and  with  half  the  velocity ;  but  fince 
t  le  elaftic  force  adts  in  the  fame  direction  wherein  the  compreffion 
is,  made,  and  is  equal  to  the  comprefting  force;  it  repels  A  with  half 
U  *  iye*ocity»,an^  therefore  flops  it’s  motion:  but  it  drives  B  farther 
with  half  it  s,  velocity,  and  therefore  accelerates  it’s  motion.  It  is 
therefore  carried  after  the  fhock,  with  the  whole  celerity  wherewith 
A  was  carried  before  it,  and  A  remains  at  reft.  The  quantity  of  mo¬ 
tion  before  the  ftroke  is  QC,  and  the  motion  loft  by  percujfion,  being 

the  double  of  that  loft  between  non-elaftic  bodies  is  _  ^  Q-'f  there- 

Q“W, 

fore  the  momentum  after  the  ftroke  will  be  O  C  —  m 

QrW 

7y7 - -:  and  V  — ;QP  C1/.  amj  tqe  veioc;ty  0f  q  whofe 

Q :W  Q_+?  ; 


motion  is  equal  to  that  loft  by  Q,  is  equal  to 

Q-fy 

if  Q=±=/,  v=fc9£r“-^Q.  — 


QrW 


Q+? 


:  o  ;  and  v  —  C. 


Hence,  fince  A  ( Plate  107,  fig.  88,)  transfers  all  it’s  force  to  B; 
B  in  like  manner  will  transfer  it  to  C,  C  again  to  D,  and  D  to  E. 
Wherefore  if  there  be  feveral  equal  elaftic  bodies,  mutually  touching 
each  other,-  and  A  be  ftruck  againft  B,  all  the  intermediate  ones  re¬ 
maining  at  reft,  the  laft  alone,  E,  will  be  moved,  and  that  with  the 
velocity  wherewith  A  ftruck  againft  B. 

15.  If  an  elaftic  body,  A,  ftrike  diredlly  on  another  at  reft,  B ;  it’s 
velocity,  after percujjton,  will  be  to  it’s  velocity  before  it,  as  the  dif¬ 
ference  of  weights  is  to  their  fum  :  but  the  velocity  it  communicates 
to  B,  is  to  the  fame,  as  double  the  weight  of  A  to  the  fum  of  the 
weights. 

After  percujfion,  therefore,  the  velocity  of  A  is  to  the  velocity  of  B, 
as  the  difference  of  weights  to  the  double  of  A. 

Thus,  V—  .QC— C?  _Q_—  yXC 


QrW 


therefore,  V  X  0,4“  1 


QrW 

—  Qj-^XC,  confequently,  V  :  C  :  :  Q-— y  :  Q_-f  y.  And  becaufe 
2  v  :  C  :  :  2  Q_ :  Q~fy.  Confequently,  V  :  v : :  Qj— ^  : 


v 


Q-H 


20, 

16.  If  a  greater  body  ftrike  a  lefs  body  at  reft,  the  velocity  given 
to  it  will  be  lefs  than  the  double  of  it’s  own  velocity.  If  Q^7  ?> 

let  Q  zzz  m  q,  then  v  -=z  will  be  equal  to  ^  — 

Q l-H  mM 

„  TK 

Z.2C. 

17.  The  velocity  which  a  greater  body  gives  to  a  lefs  body  at  reft, 
is  to  that  which  the  lefs  body  moved  with  the  fame  velocity  would 
communicate  to  the  greater  body  at  reft,  as  the  magnitude  of  the 
greater  to  the  magnitude  of  the  lefs  body.  If  Qft/q,  fuppofed  to  be 

at  reft,  then  v  ;  but  if  Q  be  at  reft,  and  q  ftrike  it  with 

QaW 

the  celerity  C,  the  velocity  of  Q  after  the  ftroke  would  be 

9  Q 

therefore  the  velocity  given  by  the  greater  body  is  to  that  given  by  the 
lefs  as  "  ■<J—  :  :  Q :  q. 

Q~W  H"Q 

18.  If  a  greater  body  ftrike  againft  a  lefs,  the  greater  body  will  not 
come  to  rell,  but  move  more  llowly  :  for  fince  Qftft  q,  Q —q  will 
be  politive,  and  therefore,  in  the  proportion  QW-^iQL — 1  •  1  Ct 
V,  V  will  bepofitive,  but  lefs  than  C,  becaufe  Q — q  /  Q _-\-q. 

19.  Again,  if  an  elaftic  body  ftrike  a  larger  elaftic  body  at  reft,  the 
fmaller  body  will  always  rebound,  and  move  in  a  contrary  diredlion 
to  what  it  did  at  firft,  and  alfo  give  the  larger  body  a  greater  quantity 
of  motion  than  what  was  originally  in  the  fmaller  body.  For  as  q  Q, 
Q_ — q  will  be  a  negative  quantity,  and  therefore  V  will  be  nega¬ 
tive,  or  Q^will  move  backwards.  And  this  quantity  of  motion  com¬ 
municated,  may  be  greater  than  the  original  motion  in  any  ratio  lefs 
than  that  of  2  to  1.  For  fuppofingthe  fmall  body  and  it’s  velocity, 
to  be  denoted  by  unity,  and  the  larger  body  at  reft  by  x,  the  velocity 

of  x  after  the  fhock  will  be 


will  be 


2  * 


1  -fa 


and  it’s  quantity  of  motion 


But  though  the  proportion  of  2  x  to  1  -f  x  inereafes 

1  — f  A' 

when  x  inereafes,  yet  it’s  limit  will  be  the  proportion  of  2  to  t  ;  which 
is  the  limit  to  which  the  motion  of  at  may  approach  indefinitely 
near. 

Hence  it  follows,  that  if  the  force  of  moving  bodies  be  meafured 
by  their  quantity  of  motion,  a  body  m3y,  by  percujfion ,  immediately 
,  communicate 
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communicate  a  greater  force  than  itfelf  has  to  another,  and  this 
in  any  proportion  lefs  than  double. 

But  if  other  elaftic  bodies  be  interpofed,  a  body  may  mediately 
communicate  a  greater  force  than  it’s  own  to  another  larger  body  x, 
in  any  proportion  lefs  than  that  of  xi/x  to  1.  Ihusif.r=  ioooooo, 
the  body  I  with  the  velocity  1,  may,  by  the  means  of  intermediate 
bodies,  give  it  the  force  999000000  ;  and  the  fum  of  the  abfblute 
forces  of  all  thefe  bodies  taken  together  arifing  from  the  percufiion , 
may  exceed  the  force  of  the  firft  or  unity,  in  any  ratio  lefs  than  2x 
•y x  to  1,  or  2000000000  to  1,  although  the  relative  force  in  all 
cafes  remains  as  at  firft  =  1. 

Thefe  are  paradoxes  which  cannot  be  urged  againft  thofe  who 
maintain  the  forces  of  bodies  to  be  meafured  by  their  mafles  and  the 
fquares  of  their  velocities. 

It  is  alfo  to  be  obferved,  that  thofe  who  meafure  force  by  the'quan- 
tity  of  motion,  muft  deny  that  there  is  any  force  loft  by  the  impref- 
fions  made  on  foft  bodies,  or  bv  the  bending  of  elaftic  bodies  ;  for 
if  any  were  loft  from  fuch  caufes,  the  fum  of  the  quantities  of  mo¬ 
tion  of  bodies,  moving  the  fame  way,  could  not  remain  the  fame  be¬ 
fore,  during,  and  after  the  fhock,  which  is  an  univerfal  rule  ad¬ 
mitted  by  the  Newtonians.  But  they  admit  that  a  fpring  bent  be¬ 
tween  two  bodies  may,  by  unbending  itfelf,  generate  motion  in  thefe 
bodies.  Hence  it  follows  that,  according  to  this  doctrine,  though  a 
fpring  may  give  motion  to  bodies,  it  cannot,  by  a  contrary  adion, 
take  it  away  ;  which  feems  no  fmall  paradox.  See  Force. 

2o.  Ifa  body  A  moves  towards  the  body  C,  at  reft,  and  an  in¬ 
termediate  body  of  a  mean  magnitude  be  placed  at  reft  between 
them,  fo  that  A  firft  impels  B,  and  then  B  impels  C,  a  greater  mo¬ 
tion  will  be  given  to  C  than  if  A  had  ftruck  it  diredly.  And  if  B 
be  a  mean  proportion  between  A  and  C,  the  velocity  communi¬ 
cated  to  C  will  be  the  greateft  that  can  be. 

AC 

In  the  preceding  feries  of  proportional  magnitudes,  B-j-  - /L. 


A+.C.  For  A 
A  —  B:B  —  C: 


B 

:  B  : :  B  :  C,  therefore  A  —  B:B::B  —  C:C,  and 
:  B :  C  ;  but  C  /_  B,  therefore  B  —  C/_  A  —  B  ; 

and  therefore  B,/ A  —  B-j-C,  and  2  B/_  A-j-C:  but  R  —  A  ^ 

B  ’ 
A  C 

therefore  B -j- - <  A-J-C.  The  fame  propofition  might  be  de- 

B 

monftrated,  if  C  were  the  greateft  body,  and  A  the  leaft. 

Now  it  is  plain,  that  the  velocity  of  the  body  C  ftruck  only  by  A 

would  be  - — ?  = — iAf - ,  a  denoting  the  velocity  of  A:  the 

A-j-C  2A-J-2C 

velocity  of  B,  ftruck  immediately  by  A,  would  be  2Aa  — A ide- 

A+B 

noting  the  velocity  ofB  :and,  therefore,  the  velocity  of  C  ftruck  by 
B  moved  with  the  velocity  b  would  be  2  ^  ^  —  2  B  X  2  A  a 

b+cxa+b 

But 


B-j-C 

4  B  A  a  4  A  a 

-ba  +  bb  +  ca  +  cb—  a+b+^+c 


4  A  a 


4  A  a 


CA 


A  +  B+^+C:  2~A+rc:  :  2  A  +  2C  :  A  -f  B  +  C. 

And  the  fecond  antecedent  is  evidently  greater  than  the  fecond  con- 
fequent;  therefore  the  firft  antecedent  is  greater  than  the  firft  confe- 
quent.  But  if  B  were  a  mean  proportional  between  A  and  C,  B-j- 
A  C 

lT would  be  lefs  than  in  any  other  cafe.  For  if  B— m  the  mean  pro- 
A  C 

portional, B-j- - —  m-\— =2w;  but  if  B=w  +  D,  then  B-4- 

B  m  —  * 

m  +  D-f~  A-9-;  i.e.  m 2  +2  m  D-j-D24-AC  (=>n2) 
B  m  ±  D  “  X  ) 

>  2  m2  +  2  m  D. 

If  more  bodies  be  interpofed  between  A  and  C,  the  motion  of  C 
will  be  greater  ;  and  it  will  be  the  greateft  when  the  bodies  inter¬ 
pofed  conftitute  a  feries  of  mean  proportionals  between  A  and  C. 

21.  If  there  be  a  feries  of  an  hundred  bodies  in  the  proportion  of 
1,  2,  4»  8,  16,  &c.  and  the  motion  begins  by  the  greateft  body  the 
velocity  communicated  to  the  fmalleft  Will  be  to  that  with  which 
the  greateft  moved  nearly  as  2,338,500,000,000  to  1.  And,  if  the 
motion  begins  by  the  leaft  body,  the  quantity  of  motion  will  be  in- 
created  on  the  whole  nearly  as  1  to  4)677,000,000,000. 

But  it  is  to  be  obferved,  that  there  is  a  miftake  in  the  impreflion 
of  Huygens  s  book,  as  to  the  firft  number,  which  is  there  printed 
14,760,000,000,  inftead  of  2,338,  &c.  fo  that  the  velocity  thus 
given  to  the  fmalleft  body  is  150  times  greater  than  what  the  print¬ 
ed  copy  of  Huygens  affigns. 

1  his  ftupendous  augmentation  of  the  quantity  of  motion  is  a  re¬ 
markable  mltance  of  the  falfity  of  the  Cartcfian  principle,  that  the 
lame  quantity  of  motion  is  always  preferved  in  the  world. 

Some  have  thought  this  augmentation  no  fmall  difficulty  againft 
thofe  who  maintain  the  moving  force  or  power  of  adion  in  bodies, 
to  be  proportional  to  their  quantities  of  motion.  This  difficulty 

i°SrrfSt,he  Leibnitzians  ;  forit  is  to  be  obferved,  that  not- 
witnitanding  the  prodigious  fncreafe  of  motion  here  affigned,  yet 

fo"  cl  an;  v;:r::of  ,l,c  ”s  of  ,his  °f  b^- 

oroMHiM  toa.h5 °r  has  “rsed’  'hat  ,if  ,he  forcc  of  b<xli'  S  were  in 
here  mentioned  mi  T|a"t,tles  motion,  the  increafe  in  the  motion 


equal  to  that  of  the  laft  dimin'ifhed  by  unity  :  hence  the  fum  of  the 
motions  in  the  fame  diredion  remains  as  it  did,  equal  to  that  of 
the  firft  and  fmalleft  body,  which  we  fuppofe  unity. 

It  is  to  be  obferved,  that  there  is  a  limit  which  the  velocity  com- 
municated  to  the  laft  body  never  amounts  to  (fuppofing  the  firft  and 
laft  bodies,  and  the  velocity  of  the  firft  before  the  ftroke,  to  be 
given)  but  t®  which  it  approaches  continually,  while  the  number  of 
fuch  bodies  interpofed  between  the  firft  and  the  laft  is  always  in- 
creafed.  And  this  limit  is  to  the  velocity  of  the  firft  body  before  the 
ftroke,  in  the  fubduplicate  ratio  df  the  firft  body  to  the  laft. 

Mr.  Huygens  has  not  mentioned  this  limit,  but  the  curious  may 
fee  the  determination  of  it  in  Mr.  Maclaurin’s  Fluxions,  art.  514/ 

22.  If  two  equal  elaftic  bodies,  A  and  B,  meet  diredly,  and  with 
equal  velocity:  each  will  rebound  with  the  fame  velocity  wherewith 
it  ftruck,. and  alfo  in  the  fame  diredibn. 

For  fetting  afide  the  elafticity,  both  would  remain  at  reft  :  their 
whole  force  therefore  is  fpent  in  the  compreflion  ;  but  their  elaftic 
force  whereby  they  rebound  in  the  former  diredion  is  equal  thereto : 
this  force  therefore  ading  equally  on  each  body  A  and  B,  will  pro¬ 
duce  the  fame  celerity  in  each  ;  and  that  equal  to  the  former.  ^  So 
that  they  will  rebound  with  the  celerity  wherewith  they  ftruck. 

23.  If  two  equal  elaftic  bodies,  A  and  B,  ftrike  diredly  againft 
each  other  with  unequal  velocities  :  after  the  fhock  they  will  re¬ 
bound  with  interchanged  velocities. 

For  fuppofe  the  bodies  to  concur  with  the  velocities  C-f-r  and  C  : 
if  they  meet  with  the  fame  velocity  C,  after  the  fhock,  they  would 
both  move  with  the  fame  velocity  C.  If  B  were  at  reft,  and  A 
fhould  ftrike  upon  it  w-ith  the  celerity  c  after  the  fhock,  A  would 
remain  at  reft,  and  B  be  moved  with  the  celerity  c.  Therefore  the 
excefs  of  the  celerity  c,  wherewith  A  is  carried,  is  transferred  wholly 
by  the  conflidto  B  :  A  therefore  is  moved  with  the  celerity  C  and 
B  with  the  celerity  C-j-c. 

Hence,  after  percufiion,  they  recede  from  each  other  with  the 
fame  velocity  as  before  they  concurred. 

The  two  propofitions  in  thefe  two  laft  articles  may  be  proved 
otherwife  thus  :  the  momentum  of  Q_before  the  ftroke  is  Q_C  ;  the 

‘motion  loft  by  it  is  ;  therefore  it’s  quantity  of 

OH"?  _ ' 

motion  after  the  ftroke  will  be  QC — i —  — 

QrH 

Q2C  —  QCy — 2Q_f  q.  Q LP —  C  qj- — 2  qc 

‘  ;  confcq»«t1y  V=;- - jg— — 

1  he  quantity  of  motion  in  y  before  the  ftroke  is  —  q  c,  and  that 
loft  by  Q.and  acquired  by  ,  is?Q-C?  +  -  0/  1.  and>  thercfi)re> 

Qrf-? 

momentum  after  the  ftroke  will  be  —  q  c  -|JLQc  9  +  2  Q.f 

Q/+  q 

+  :  and  z,  =  iQC-yc  +  q,.  But wh£|) 

Q.+  J  Q.+  , 

Q=?,  V=QC-2C-2Q£=  and„— igC-Q^r+Qr 

=c.  ^ 

2q.  If  two  elaftic  bodies,  A  and  B,  ftrike  diredly  on  each  other 
with  velocities  that  are  reciprocally  proportional  to  their  weights  • 
after  collifion  they  will  rebound  with  the  fame  velocity  wherewith 
they  met.  1 

ForQj  q : :  c :  C,  therefore  CQ_—  c  q ;  and  V — QC— 2  QC— C  q 

=_Q^=a+fX-c=_c,  anj^ 

QA-q  QA~q  Q_-ff 

__  g  c  -  j-  Qc  _j_  (  . 

Q--j~  ? 

25.  It  an  elaftic  body  A  ftrike  on  another  equal  one,  indued  with 
a  lefs  degree  of  motion  B  ;  after  percufiion,  both  will  proceed  in  the 
fame,  viz.  in  the  former  dire6iion,  and  with  interchanged  velocities 
For  fuppofe  A  to  ftrike  with  the  velocity  C-f-r,  upon  B  moving 
with  the  velocity  C  :  fince,  by  reafon  of  the  equal  velocities  C  and 
C,  there  arifes  no  impulfe  ;  it  is  the  fame  thing  as  if  A  ftruck  on 
with  the  foie  celerity  c,  on  B  at  reft.  But  in  that  cafe  A  would  re¬ 
main  at  reft,  and  B  would  move  with  the  velocity^:  therefore,  after 
percufiim ,  A  will  move  with  the  foie  celerity  C,  and  B  with  the  cele¬ 
rity  C  -\-c,  both  according  to  the  former  diredion,  there  being  no¬ 
thing  to  change  that  diredion. 

For  in  this  cafe,  the  quantity  of  motion  in  Q_before  the  ftroke  is 
Q-C,  the  motion  loft  by  it  is  — t — 20fifit  and  the  quantity  of 

Q-+  q _ t 

motion  after  the  ftroke  will  be  Q  C  2  Q  c  ? — eQf  ^ 

QLC+_2.Q^-QC?;  and  therefore  V—QC  +  Ly-Cy. 

Q  -H  ~  Q4-y 

I  he  momentum  of  ^  before  the  ftroke  is  y  c,  that  loft  by  Q_and 

acquired  by  y  is  — - 1 - — therefore  the  momentum  of  y 

Q  +  q 

after  the  ftroke  will  be  y  c  +  2_Q.S  —  f^+^QCy— Qqc . 

n  p  ,  n  QArf,  Q.+  ? 

and  7,^-2aC+yr-Q., 

Q^-f-y 

In  the  cafe  here  fuppofed  Q—  y,  therefore  V  —  QAA  2 
=r,  and  u — — ,  p 
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.  26.  If  a  moving  body  A  ftrike  on  another  B  ;  the  ftroke  will  be 
the  fame  as  would  be  made  by  the  body  A  linking  on  B  at  reft, 
with  the  difference  of  their  velocities. 

Hence,  fince  the  elaftic  force  is  equal  to  the  p'trcuffion  ;  it  a«SIs  on 
the  bodies  A  and  B  with  the  difference  of  the  velocities  they  had 
before  the  congrefs. 

•  27.  To  determine  the  velocities  of  arty  two  elajlic  bodies,  A  aWB,  after 
firiking  directly  on  each  other  with  any  velocities.  If  the  elaftic  body  A 
ftrike  on  B,  either  at  reft,  or  mtrving  fafter  than  A  ;  the  velocity, 
v.  gr.  of  A  after  percuffion,  is  found  thus:  as  thefumof  the  weights 
is  to  double  of  either  of  them,  fuppofe,  in  this  cafe,  of  B,  fo  is  the 
difference  of  the  velocities  before  the  congrefs,  to  a  velocity,  which, 
fubtradled  from  the  velocity  of  A  before  the  impulfe,  (in  the  other 
cafe  added  to  it)  leaves  the  velocity  of  A  after  the  congrefs. 

If  the  two  elaftic  bodies,  A  andB,  meet  each  other ;  the  velocity 
of  A,  after  the  impulfe,  is  found  thus  :  as  the  fum  of  the  weights 
is  to  the  double  of  either  of  them,  fuppofe  of  B.  fo  is  the  fum  of  the 
velocities  before  collifion,  to  a  velocity  which,  fubtraded  from  the 
velocity  of  A  before  collifion,  leaves  it’s  celerity  after  collifion. 

28.  In  the  direct  collifion  of  bodies,  the  fame  refpective  velocity 
is  preferved,  i.  e.  in  a  direct  concurrence,  the  difference  of  velocities 
is  the  fame  before  and  after  the  fhock  ;  and  in  a  dire£t  mutual  en¬ 
counter,  the  difference  of  velocities  after  the  fhock  is  the  fame  with 
their  fum  before  if. 

Hence  they  retire  from  each  other,  after  the  impulfe,  with  the 
fame  velocity  wherewith  they  met. 

Thus*,  —  V  —  C  +  f.  For*,— ^£±lf±_Q£,andV  — 

^  c  C  therefore  *,  —  V  = 

Q-+? 

+  Qa—  QCX2fC-[-Cy_QC  +  ? r  +  QC  +  C? 


Q.+? 


+_ L— 

~  ~<Uri  .  ~~ 


c. 


29.  In  the  collifion  of  elaftic  bodies  there  is  not  always  preferved 
the  fame  momentum,  or,  as  the  Cartefians  exprefs  it,  the  fame 
quantity  of  motion  ;  but  this  is  fometimes  increafed,  and  fometimes 
diminifhed. 

It  is  a  miftake,  therefore,  of  Des  Cartes,  and  his  followers,  that 
(he  fame  quantity  of  motion  is  ftill  preferved  in  the  world. 

Thus,  let  q  at  reft  be.  greater  than  the  impinging  body  Q  ;  and 
the  quantity  of  motion  will  be  increafed  by  collifion  :  let  <7  =  Q_-|- 
.r,  and  C  the  velocity  of  Qj  the  velocity  of  the  body  q  after  the 


ftroke  will  be 

Q+f 


2QC 


=  C- 


*C 


2Q+^ 

city  of  the  body  Q_will  — 


2  Orb* 


;  but  the  velo- 


therefore  the 


U  q  2^) -j-v 
abfolute  momentum  of  q  after  the  ftroke  will  be  z=zq  V  C  — 

But  the  momentum  of  the  body  Q  is  zrr:  Q  X 


xC 


;and  the 

2  Q_-)-ar 

quantity  of  motion  in  both  bodies  will  be  =  2Q  - Qy  ~t~ 

zQ-t-x 

—  C  -f  8  Q*_C  —  QC-f  x  C  —  ;  but  the  quan- 

2Q  — )—  x  2  O-j-'V 

tity  of  motion  before  the  ftroke  was  Q_C,  which  is  lefs  than  the 

former  quantity,  becaufe  — — ^l<.vC;for- — —  =  *C.  If  the 

2Q+*  * 

bodies  return  to  a  fecond  ftroke  with  the  velocities  acquired  by  the 
lirft,  they  will  recover  their  firft  velocities,  in  which  cafe  the  quan¬ 
tity  of  motion  will  be  diminifhed. 


30.  If  two  elaftic  bodies,  A  and  B,  meet  or  overtake  each  other 
tlire«ftly  the  fum  of  the  faftums  of  the  maffes  into  the  fquares  of 
the  velocities  remains  the  fame,  before  and  after  the  congrefs:  hence 
the  fame  quantity  of  force  is  likewife  preferved  in  the  congrefs. 

31  .To  determine  the  motion  of  two  bodies,  A  and  B,  (fig-  %9>)Tr‘fi‘”£ 
obliquely  againji  each  other,  whether  they  be  elajlic,  or  not  elajlic.  .  1  he 
motion  of  the  tjody  A  along  AC  is  refoluble  into  two  others,  in  the 
directions  AE  and  AD  ;  and  the  motion  of  B  along  BC  into  two 
others  according  to  BF  and  BG  :  and  the  velocities  through  AD 
andBF  are  to  the  velocities  through  AC  and  BC,  as  the  right  lines 
AD,  BF,  AC,  BC  :  now  fince  the  right  lines  AE  and  BG  are  pa¬ 
rallel,  the  forces  ading  according  to  thefe  directions  are  not  mu¬ 
tually  oppofite,and  muff  therefore  be  confidered  in  the  congrefs. 

But  fince  the  lines  AD  and  BF,  or,  which  is  the  fame,  EC  and 
GC,  conftitute  the  lame  right  line  perpendicular  to  DC  ;  it  is  the 
fame  as  if  the  bodies  A  and  B  fhould  meet  direCtly  with  velocities 
that  are  as  EC  and  GC.  Find,  therefore,  the  velocity  of  A  and  B 
according  to  the  rules  above  laid  down. 


Suppofe,  e.  gr.  the  velocity  of  the  rebounding  body  A  to  be  as 
CH  ;  fince  the  motion  along  AE  is  not  changed  by  the  congrefs,- 
makeCK  =  AE,  and  complete  the  parallelogram  HCKI  ;  the 
diagonal  Cl  will  reprefentthe  motion  of  A  after  the  congrefs  :  for, 
after  percujjion ,  The  body  will  move  according  to  the  direction  Cl, 
and  with  a  velocity  as  Cl.  In  the  fame  manner  it  will  be  found, 
that  the  rebounding  body  B  will  move  along  the  diagonal  of  the  pa¬ 
rallelogram  CM  ;  in  which  LMzr^BG.  The  velocities,  there¬ 
fore,  after  percujjion,  are  as  Cl  to  CM. 

Peritrochiu'm,,  a  wheel  or  circle,  concentric  with  the  bafe  cf 
a  cylinder,  and  moveable  together  with  it,  about  an  axis.  Such  is  the 
Wheel  AB.  (Plate  163 ,  fig.  43,)  moveable  on  the  axis  EF.  The 
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axis,  with  the  wheel,  and  levers  fixed  therein  to  move  it,  make  that 
mechanical  power,  called  axis  in  peritrochio. 

Axis  in  Peritrochio,  one  of  the  fix  mechanical  powers,  orfim- 
ple  machines,  contrived  for  the  railing  of  weights.  See  it’sftruc- 
ture,  dodrine,  application,  &c.  under  axis  in  peritrochio.  See  alfo 
•Mechanical  powers. 

Pile  Engines.  Defcription  of  a  hew  machine  for  Driving 
Piles,  invented  by  Mr.  Valdue. 

As  this  is  the  moft  complete  engine  of  this  kind  that  has  vet  been 
conftruded ,  though  others  have  been  deferibed  by  Leopold,  Defagu- 
liers,  and  Belidor,  the  following  account,  illuftrated  by  a  figure, 
may  be  agreeable  :  A  (Plate  16,  fig,  7,)  is  the  great  upright  fhaft 
or  axle,  on  which  are  the  great  wheel  B  and  drum  C,  turned  by 
horfes  joined  to  the  bar  S,  S.  I  he  wheel  B  turns  the  trundle  X,  on 
the  top  of  whofe  axis  is  the  fly  O,  which ferves  to  regulate  the  mo¬ 
tion,  and  toad  againft  the  horfes,  and  keep  them  from  falling  when  the 
heavy  ram  Q_is  difeharged  to  drive  she  pile  Pdown  into  the  mud  in 
the  bottom  of  the  river  1  he  drum  C  is  loofe  upon  the  fhaft  A, 
but  is  locked  to  the  wheel  B  by  the  bolt  Y.  On  this  drum  the  great 
rope  HH  is  wound  ;  one  end  of  the  rope  being  fixed  to  the  drum, 
and  the  other  to  the  follower  G,  to  which  it  is  conveyed  over  the 
pulley's  I  and  K.  In  the  followcrG  are  contained  the  tongs  F  that 
take  hold  of  the  ram  Q,  by  the  ftaple  R  for  drawing  it  up.  D  is  a 
fpiral  or  fufee  fixed  to  the  drum,  on  which  is  wound  the  fmall  rope 
T  that  goes  over  the  pulley  U,  under  the  pulley  V,  and  is  faftened 
to  the  top  of  the  frame  at  7.  To  the  pulley-block  V  is ’hung  the 
counterpoife  W ,  which  hinders  the  follower  from  accelerating  as  it 
goes  down  to  take  hold  of  the  ram  :  for,  as  the  follower  tends  to  ac¬ 
quire  velocity  in  it’s  defeent,  the  line  T  winds  downwards  upon  the 
fufee,  ori  a  larger  and  larger  radius,  bv  which  means  the  counter¬ 
poife  W  aCtsftronger  and  ftronger  againft  it  ;  and  fo  allows  it  to 
come  down  with  only  a  moderate  and  uniform  velocity.  The  bolt 
Y  locks  the  drum  to  the  great  wheel,  being  pufhed  upward  by  the 
fmall  lever  2,  which  goes  through  a  mortife  in  the  fhaft  A,  turns 
upon  a  pin  in  the  bar  3  fixed  into  the  great  wheel  B,  and  has  a 
weight  4,  which  always  tends'  to  pufh  up  the  bolt  Y  through  the 
wheel  into  the  drum.  L  is  the  great  lever  turning  on  the  axis  tn, 
and  refting  upon  the  forcing  bar,  5,  5,  which  goes  down  through  a 
hollow  in  the  fhaft  A,  and  bears  upon  the  little  lever  2. 

By  the  horfes  going  round,  the  great  rope  H  is  wound  about  the 
drum  C,  and  the  ram  Qjs  drawn  up  by  the  tongs  F  in  the  follower 
G,  until  the  tongs  come  between  the  inclined  planes  E  ;  which,  by 
fhutting  the  tongs  at  the  top,  open  it  at  the  foot,  and  difeharge  the 
ram,  which  falls  down  between  the  guides  bb  upon  the  pile  P,  and 
drives  it  by  a  tew  ftrokes  as  far  in  the  mud  as  it  can  go ;  after  vVhieh 
the  top  part  is  fawed  off  clofe  to  the  mud,  by  an  engine  for  that  pur- 
pofe.  Immediately  after  the  nun  is  difeharged,  the  piece  6  upon  the 
follower  G  takes  hold  of  the  ropes  a,  a ,  which  raife  the  end  of  the 
lever  L,  andcaufe  it’s  end  N  to  defeend  and  prefs  down  the  forcing 
bar  5  upon  the  little  lever  2,  which,  by  pulling  down  the  bolt  Y, 
unlocks  the  drum  C  from  the  great  wheel  B;  and  then  the  follower, 
being  at  liberty,  comes  down  by  it’s  own  weight  to  the  ram  ;  and 
the  lower  ends  of  the  tongs  flip  over  the  ftaple  R,  and  the  weight  of 
their  head  caufes  them  to  fall  outward,  and  fhuts  upon  it.  Then 
the  weight  4  pufhes'up  the  bolt  Y  into  the  drum,  which  locks  it  to 
the  great  wheel,  and  fo  the  ram  is  drawn  up  as  before. 

As  the  follower  comes  down,  ir  caufes  the  drum  to  turn  back¬ 
ward,  and  unwinds  the  rope  from  it,  whilft  the  horfes,  great  wheel, 
trundle,  and  fly,  go  on  with  an  uninterrupted  motion  :  and  as  the 
drum  is  turning  backward,  the  counterpoife  W  is  drawn  up,  and 
it’s  rope  T  wound  upon  the  fpiral  fufee  D. 

There  are  feveral  holes  in  the  under  fide  of  the  drum,  and  the 
bolt  Y  always  takes  the  firft  one  that  it  finds  when  the  drum  flops 
by  the  falling  of  the  follower  upon  the  ram  ;  until  which  ftoppage, 
the  bolt  has  not  time  to  flip  into  any  of  the  holes. 

The  peculiar  advantages  of  this  engine  are,  that  the  weight, 
called  the  ram,  may  beraifed  with  the  leaff  force  ;  that,  when  it  is 
raifed  to  a  proper  height,  it  readily  difengages  itfelf  and  falls  with 
the  utmoft  freedom  ;  that  the  forceps  or  tongs  are  lowered  down 
fpeedily,  and  inftantly,  of  themfelves,  again  lay  hold  of  the  ram, 
and  lift  it  up  ;  on  which  account  this  machine  will  drive  the  greatcit 
number  of  piles,  in  the  leaft  time,  and  with  the  feweft  lab  .urers; 

The  theory  of  this  engine  depends  on  the  following  principles: 
viz.  1.  If  the refiftance  of  the  ground,  and  the  maffes  of  thc/'/t’jbe 
equal,  the  depths  to  which  they  will  be  driven  with  a  Angle  ’.  low- 
will  be  as  the  product  of  the  weight  of  the  ram  inio  ti.-,  height 
through  which  it  falls. 

2.  If  the  maffes  of  the  ram,  and  heights  through  which  it  /Ms 
are  bothequal,  the  depths  to  which  the  piles  w  ill  be  driven,  will  be 
in  the  inverfe  ratios  of  the  malfes  of  the  piles  into  the  fuperficies  of 
that  part  of  them  which  is  already  immerfed  in  the  earth. 

3.  If  all  thefe  things  be  unequal,  the  depths  will  be  in  a  ratio 
compounded  of  the  direCt  ratio  of  the  heights  through  which  the 
ram  falls  into  it’s  mafs,  and  the  inverfe  ratio  of  the  mafs  ofthe  pile 
into  it’s  immerfed  fuperficies. 

4.  If  the  weights  of  the  ram  be  equal,  and  alfo  the  weights  of  the 
piles,  the  depths  to  which  they  will  be  driven  will  be  as  the  heights 
through  which  thC  ram  falls  direCtly,  and  the  immerfed  fuperficies 
of  the  piles.  Or,  becaufe  the  immerfed  fuperficies  ot  the  piles  are 
as  the  depths  through  which  they  are  already  driven  into  the  earth, 
thefe  depths  are  Amply  as  the  fquarc  roots  of  the  heights  through 
which  the  ram  falls. 

Thefe  principles  are  founded  on  the  general  luppofmon  that  the 
fpaee  through  which  the'weight  falls  iseftimated  by  the  proriuCtof 
it’s  mafs  into  the  fquare  of  it’s  velocity,  or  into  the  height  through 

which  it  falls.  . 

Hence  it  is  inferred,  that  the  diftancc  through  which  a  pile  will 
bt  driven  by  each  fuccecding  blow  will  be  lefs  and  lefs,  as  the  fuper- 
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flcies  of  that  part  of  the  pile  which  is  immerfed  in  the  ground  increa- 
fes;  and,  confcqbently  that  there  is  a  certain  depth,  beyond  vinich 
a  pile  of  a  g’ven  trials  and  fcantling  cannot  be  driven  ;  the  mafs  or 
the  ram  and  the  height  through  which  it  falls  at  firlt  being  atugned. 
it  appears  alfo,  that  the  loading  the  pik  with  weights,  and  thereby 
increasing  it’s  mafe,  will  be  fo  far  from  accelerating  it  s  defeent, 

that  it  will  abfolutely  retard  it.  . 

Plane.  A  horizontal  Plane  is  a  plane  level  or  parallel  to  the 
horizon.  The  determining  how  far  any  gi ven  plane,  &e.  deviates 
from  an  horizontal  one  makes  the  whole  bufinefs  of  levelling. 

Inclined  Plane,  is  a  plane  which  makes  an  oblique  angle 
with  a  horizontal  plane. 

A  machine  has  been  contrived  for  meafuring  the  acceleration  of 
a  ball  down  an  inclined  fane,  and  comparing  it  with  that  found  in 
bodies  falling  at  liberty.  3  .  • 

The  doctrine  of  the  motion  of  bodies  on  inclined  planes  makes  a 
verv  conliderable  article  in  mechanics;  the  general  principle  of  it  has 
been  already  illuftrated  under  mechanical  powers,  and  the  fub- 
ffance  of  It  is  as  follows : 

Laws  of  clef cenl  of  bodies  on  inclined  planes.  I.  If  a  body  be  placed 
on  an  Mined  plane,  it’s  relative  gravity  will  be  to  it’s  abfolute 
gravity,  as  tliC  height  of  the  plane,  e.  gr.  AB  (Plate  162,  fig.  91,)  to 
it’s  length  AC.  For,  the  conftrudlion  being  as  in  the  figure,  it  is 
evident  that  the  abfolute  gravity,  tending  in  a  direction  to  the  hori- 
xon,  is  to  the  relative  gravity  in  the  direction  of  the  plane ,  as  DF : 
FG  or  DE,  i.  e.  bccaule  the  triangles  DEF  and  BAC  are  equian¬ 
gular  ;  ::CA:  AB. 

Hence,  5  .  Since  the  ball  D  only  gravitates  on  the  inclined  plane, 
with  it’s  relative  gravity,  the  weight  L,  applied  in  adire&ion  paral¬ 
lel  to  the  length  of  the  plane,  will  retain  or  fufpchd  it,  provided  it’s 
weight  be  to  that  of  the  ball,  as  the  altitude  of  the  plane  BA  is  to  it’s 
length  AC. 

52.  If  the  length  of  the  plane  C  A  be  taken  for  the  whole  fine,  or 
'  radius,  A 15  will  be  the  fine  of  the  angle  of  inclination  ACB.  The 
abfolute  gravity  of  the  body,  therefore,  is  to  it’s  refpedive  gravity 
applied  to  the  inclined  plane  ;  and  therefore,  alfothe  weight  0  to  the 
weight  L  acii ng  according  to  the  direction  DA,  which  fuftains  it, 
as  the  whole  line  is  to  the  fine  of  the  angle  of  inclination. 

3.  Hence  the  vefpe&lve  gravities  of  the  fame  body  on  different 
inclined  planes,  are  to  each  other  as  the  fines  of  the  angle  of  inclination. 

'  4.  T  he  greater  therefore  die  refpedive  gravity  is,  the  greater  is 
the  angle  of  inclination. 

5.  As,  therefore,  in  a  vertical  plane,  where  the  inclination  is 
greateff,  viz.  perpendicular  ,  the  refpctHve  gravity  degenerates  into 
abfolute  ;  fo  in  a«  horizontal  plane,  where  there  is  no  inclination, 
the  reCpective  gravity  vamlhes  ;  and  hence  it  appears,  that  the  in¬ 
clination  of  the  plain  may  be  10  final!,  that  the  greateft  weight  may 
be  fuftamed  on  it  by  the  fmallell  power. 

II.  To  had  the  fine  of  the  angle  of  inclination  of  a  plane,  on 
which  a  given  power  will  be  able  to  fuftain  a  given  weight.  '  Say, 
as  the  weight  is  to  the  given  power,  fo  is  the  whole  fine  to  the  fine 
of  the  angle  of  inclination  of  the  plane.  T  hus,  fuppofe  a  weight  of 
f.ooobeto  be  fultained  by  a  power  of  50,  the  angle  of  inclination 
will  be  found  2*  52'. 

ill.  if  the  weight  L  defeend  according  to  the  perpendicular  di- 
re&ion  AB,  and  raife  up  the  weight  D  in  adirerition  parallel  to  the 
inclined  plant,  the  height  of  the  alcent  of  D  will  be  to  that  of  the 
defeent  oi  L,  as  the  fine  of  the  angle  of  inclination  C  to  the  whole 
fine. 

Hence,  n.  The  height  of  the  defeent  CD  of  the  weight  L,  is  to 
the  height  of  afcentDH  of  the  weight  D,  reciprocally  as  the  weight 
U  to  the  equivalent  weight  L. 

2.  Since  then  CD  X  L  =  DH  X  D,  and  the  adions  of  the  equi¬ 
ponderating  bodies  D  and  L  are  equal ,  the  moments  of  the  weights 
D  and  L  are  in  a  ratio  compounded  of  their  mafies,  and  the  alti¬ 
tudes  through  which  they  afeend  or  defeead  in  a  plane,  either  in¬ 
clined  01  perpendicular. 

3-  T  he  powers  that  raife  weights  through  altitudes  reciprocally 
proportional  to  them,  are  equal.  This  Des  Cartes  afl'umesas  a 
principle  whereby  £0  demontlrate  the  power  of  machines. 

Hence  we  fee  why  a  loaded  waggon  is  drawn  with  more  difficulty 
up  an  inclined  than  on  an  horizontal  plane :  as  being  prefled  with  a 
part  of  the  weight  which  is  to  the  whole  weight  in  a  ratio  of  the  al¬ 
titude  of  the  plane,  to  it’s  length. 

IV.  Weights  E  and  F,  fig.  92,  equiponderating  upon  inclined 
plains  A B  and  CB  ol  the  fame  height  CD,  are  to  each  other  as  the 
lengths  ol  the  planes  AC  and  CB. 

S.  Stevinus  gives  a  very  pretty  demonffration  of  this  theorem, 
which,  for  it’s  eafinefs  and  ingenuity,  we  fhall  here  add.  Put  a 
chain,  whole  parts  do  all  exaflly  weigh  in  proportion  to  their  length, 
over  a  triangle,  GIH,  (fig.  93) ;  it  is  evident  the  parts  GK  and  KH 
dt>  balance  each  other.  If  then  IH  did  not  balance  Gl,  the  pre¬ 
ponderating  part  would  prevail  ;  and  there  would  arife  a  perpetual 
Morion  ol  the  chainabout  GIH  :  but  this  being  abfurd,  it  follows 
fliat  the  parts  of  the  chain  IH  andGi,  and  confcquently  all  other 
foxhes  which  are  as  the  lengths  of  the  planes  IH  and  IG,  will  ba¬ 
lance  each  other. 

y  •  ^  heavy  body  defends  on  an  inclined  plane,  with  a  motion 
uniformly  accelerated. 

ilcnce,  1.  1  he  fpaees  of  defeent  are  in  a  duplicate  ratio  of  the 
tunes,  and  hkewife  of  the  velocities  ;  and  therefore  in  equal  times 
they  mercale  according  to  the  unequal  numbers,  1,  3,  5,  n%  n, 

,.2\  Gie  fpuce  palled  over  by  a  heavy  body. defending  on  an  in- 
cuned plane  is  fubduple  of  that  which  it  would  pafs  over  in  the  fame 
time,  with  the  velocity  it  has  acquired  at  the  end  of  it’s  fall. 

3.  Heavy  bodies,  therefore,  defeend  by  the  fame  laws  on  inclined 

asm  perpendicular  planes.  Hcncc  it  was  that  Galileo,  to 

find  the  Ians  of  perpendicular  defeent,  made  his  experiments  on 


inclined  planes ,  becaufe  the  motions  are  flower  in  the  latter  than  in 
the  former ;  as  in  the  following  theorem  : 

VI.  The  velocity  of  a  heavy  body  defeending  on  an  inclined  plane 
at  the  end  of  any  given  time,  is  to  the  velocity  which  it  would  ac¬ 
quire  in  falling  perpendicularly  in  the  fame  time,  as  the  height  of 
the  inclined  plane  is  to  it’s  length. 

VII.  The  fpace  pafled  over  by  a  heavy  body  on  an  inclined  plane 

AD  (fig.  94,)  is  to  the  fpace  AB,  it  would  pafs  over  in  the  lame 
time  in  a  perpendicular  plane,  as  it’s  velocity  on  the  inclined  plane  is 
to  it’s  velocity  in  the  perpendicular  defeent,  at  the  end  of  any  given 
time.  ’ 

Hence,  1.  The  fpace  pafled  over  on  the  inclined  plane  is  to  the 
fpace  it  would  defeend  in  the  fame  time  in  the  perpendicular  plane, 
as  the  altitude  of  the  plane  AB  to  it’s  length  AC  ;  and  therefore  as 
the  line  of  the  angle  of  inclination  C,  to  the  whole  fine. 

2.  Ifthen,  from  the  right  angle  B,  a  perpendicular  be  let  fall  to 
AC  ;  AC  :  AB  :  :  AB  :  AD.  So  that  in  the  fame  time  wherein  the 
body  would  fall  perpendicularly  from  A  to  B  ;  in  an  inclined plane,  it 
would  defeend  from  A  to  D. 

3.  The  fpace,  therefore,  of  perpendicular  defeent  being  given  in 
the  altitude  of  the  plane  AB  ;  by  lettir.g  fall  a  perpendicular  from  B 
to  AC,  we  have  the  fpace  AD  to  be  palled  over  in  the  fame  time  on 

the  inclined  plane. 

4.  In  like  manner,  the  fpace  AD,  pafled  over  on  the  inclined  plane, 
beinggiven,  we  have  the  fpace  AB,  through  which  it  would  defeend 
perpendicularly  in  the  fame  time,  by  railing  a  perpendicular  at  D 
meeting  the  altitude  of  the  plane  in  B. 

5.  Hence  in  the  circle  CDEF,  (fig.  95.)  the  body  will  defeend 
through  all  th eplants  AD,  AE,  AF,  AC,  in  the  fame  time  •  vizt 
in  that  time  wherein  it  would  fall  through  the  diameter  AB,  fup- 
poling  that  perpendicular  to  the  horizontal  plane  JLM  :  becaufe  all 
the  angles  D,  E,  F,  C,  in  the  femicircle,  are  right,  angles. 

VIII.  The  fpace  AD,  (fig.  94,)  palled  over  an  inclined  plane  AC 
beinggiven,  to  determine  the  fpace  which  would  be  pafled  over  in 
any  other  inclined  plane  in  the  fame  tithe. 

From  the  point  D  credl  a  perpendicular  DB,  meeting  the  alti¬ 
tude  AB  in  B;  then  will  ABbe  the  fpace  through  which  the  body 
would  fall  perpendicularly  in  that  time.  Wherefore  if  from  B» 
perpendicular  BE  be  let  fall  to  th c.  plane  AF ;  AE  will  be  the  fpace 
in  the  inclined  plane  which  the  body  will  pafs  over,  in  the  fame  time 
wherein  it  falls  perpendicularly  from  A  to  B  ;  and  confequently 
AD  will  be  the  fpace  in  the  other  inclined  plane  AC,  which  it  pafles 
through  in  the  lame  time. 

Hence,  fince  AB  is  to  AD  as  the  whole  fine  to  the  fine  of  the 
angle  of  inclination  C  ;  and  AB  is  to  AE  as  the  whole  line  to  the 
fine  of  the  angle  of  inclination  F ;  the  fpaees  AD  and  AE,  which 
the  body  will  pafs  over  in  the  fame  time  on  different  inclined  planes, 
are  as  the  lines  of  the  angles  of  inclination,  C  and  F,  and  recipro¬ 
cally  as  the  refpe&ive  gravities  on  the  fame  planes.  And  confe¬ 
quently,  they  are  alfo  reciprocally  as  the  lengths  of  planes  equally 
high,  AC  and  AF.  Whence  the  problem  may  be  refolved  various 
ways  by  calculation. 

IX.  The  velocities  acquired  in  the  fame  time  on  different  inclined 
planes,  are  as  the  fpaees  pafled  over  in  the  fame  time. 

For  AD,  AB,  and  AE,  are  the  fpaees  pafled  over  in  the  fame 
time ;  and  fince  AB  :  A  C  :  :  the  velocity  acquired  in  paffing  over 
AD  to  the  velocity  acquired  in  palling  over  AB  ;  and  AB  :  AF 
the  velocity  acquired  in  palling  over  AE  to  the  velocity  acquired  in 
paffing  over  AB  ;  AB  :  AC  : :  AD  :  AB  ;  and  AB:  AF: :  AE  :  AB; 
the  velocity  acquired  in  paffing  over  AD  is  to  the  velocity  acquired 
in  AB  :  :  AD  :  AB,  and  the  velocity  acquired  through  AE  to  the 
velocity  through  AB :  :  AE  :  AB  ;  therefore  the  velocities  acquired 
in  the  fame  time  in  paffing  over  AD  and  AE  will  be  as  the  fpaees 
of  AD  and  AE  pafled  through  in  the  fame  time. 

Hence  alfo,  they  are  as  the  fines  of  the  angles  of  inclination  C 
and  F  ;  reciprocally  as  the  refpe&ive  gravities  on  the  fame  planes ; 
and  reciprocally  as  the  lengths  of  equally  high  planes  AC  and  AF. 

X.  A  body  defeending  on  an  inclined  plane  AC,  when  it  arrives 
at  the  horizontal  line  CB,  has  acquired  the  fame  velocity  which  it 
would  have  acquired  in  a  perpendicular  defeent  AB,  to  the  fame 
horizontal  line  CB. 

For  AD  is  the  fpace  pafled  over  in  the  fame  time  with  AB ;  and 
therefore  the  celerity  acquired  in  paffing  through  AB  is  to  that  ac¬ 
quired  through  AD  as  AC  to  AB  :  but  the  celerity  through  AC  is 
to  that  acquired  through  AD  : :  AC  :  ^  AD  ;  and,  fince  AC; 

AB::  AB  :  AD,  AC:  AD::  AC2  ;  AB2,  and  /ACT:  /AD:: 
AC  :  AB  :  confequently  the  celerity  acquired  through  AC  is  to  that 
acquired  through  AD,  as  AC  is  to  AB:  therefore  the  celerity  ac¬ 
quired  through  AC  is  equal  to  that  acquired  through  AB. 

Hence,  1.  A  heavy  body  defeending  through  different  inclined 
planes,  AC,  AG,  AF,  hath  acquired  the  fame  velocity  when  it 
arrives  at  the  fame  horizontal  line  BF. 

Hence  alfo,  2.  A  body,  continuing  it’s  defeent  through  feveral 
contiguous  inclined  planes ,  acquires  theAame  velocity  which  it  would 
acquire  in  defeending  perpendicularly  to  the  fame  horizontal  plane . 

XI.  The  time  ol  defeent  along  an  inclined  plane  AC,  is  to  the 
time  of  perpendicular  defeent  through  AB,  as  the  length  of  the  plane 
AC,  to  it’s  altitude  AB  :  but  the  times  of  defeent  through  different 
inclined  planes  equally  high,  AC  and  AG,  are  as  the  lengths  of  the 
planes. 

For  the  time  through  AC  is  equal  to  the  time  in  which  AC  would 
be  deferibed  uniformly  with  half  the  celerity  acquired  in  C  ;  and 
the  time  through  AB  is  equal  to  that  which  in  AB  would  be  de¬ 
feribed  uniformly  with  half  the  celerity  acquired  in  B  ;  but  thefe 
celerities  are  equal ;  confequently  the  times  are  as  AC  and  AB. 
In  the  fame  manner  it  might  be  (hewn,  that  the  times  of  defeent 
through  AC  and  AC  are  as  AC  and  AG.  . 

XII.  U 
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XII.  If  the  diameter  of  a  circle  A  B  (fig.  97,)  be  perpendicular 
to  the  horizontal  line  L  M ;  a  body  will  defcend  from  any  point 
of  the  periphery  D,  E,  or  C,  to  B,  along  an  inclined  plane  D  B,  E  B, 
and  C  B,  in  the  fame  time  wherein  it  will  defcend  through  the  di¬ 
ameter  A  B.  ' 

For,  letting  fall  the  perpendicular  C  G,  the  time  in  which  G  B  is 
defer i bed  js  to  the  time  in  which  B  C  is  deferibed  as  B  G  :  BC  :  but 
the  time  in  which  B  C  is  deferibed  is  to  the  time  in  which  A  B  is  de- 
feribed  in  the  fubduplicate  ratio  of  B  G  to  A  B  ;  i.  e.  becaufe  B  G  : 
B  C  :  :  B  C  :  A  B,  in  the  ratio  of  B  G  to  B  C  ;  confequently,  the 
time  of  defeent  through  G  B  has  the  fame  ratio  to  the  time  of  defeent 
through  B  C  and  the  diameter  AB:  therefore  the  time  in  which  B  C 
is  deferibed  iscqualto  the  time  in  which  AB  is  deferibed, &c.  Hence, 

XIII.  1  he  defeents  of  bodies  through  a  femicycloid  DEF,  (fig. 
96,)  and  through  any  arc  thereof  D  G,  are  always  ifochronal,  or 
performed  in  the  fame  time  ;  on  which  principle  is  founded  the 
doctrine  of  pendulums  vibrating  in  a  cycloid.  See  Cycloid,  and 
Pendulum. 

Laws  of  the  Motion  ^/'Projectiles.  I.  IFa  heavy  body  be  pro¬ 
filed  perpendicularly,  it  will  continue  to  afeend  or  defcend  perpen¬ 
dicularly  ;  becaufe  both  the  projecting  arid  the  gravitating  force  are 
found  in  the  fame  line  of  diredtion. 

II.  If  a  heavy  body  be  projected  horizontally,  it  will,  in  it’s  mo¬ 
tion,  deferibe  a  parabola  ;  the  medium  being  fuppofed  void  of  re¬ 
finance. 

Bor  the  body  is  equally  impelled  by  the  imprefied  force,  according 
to  the  right  line  AR,  ( Plate  1 62,  fig.  97,)  and  by  the  force  of  gravity 
according  to  the  right  line  AC*  perpendicular  thereto.  While  then 
the  body, by  the  adtionofrhe  imprelfed  force, is  arrived  in  Q;  by  the 
force  of  gravity  it  will  be  afrived  through  QM  ;  and  therefore  will 
be  found  in  M.  But  the  motion,  in  the  direction  AR,  will  (till  be 
uniform,  (fee  Motion);  and,  therefore,  the  fpaces  QA  and  q  A 
arc  as  the  times  ;  and  the  fpaces  QM,  and  q  m,  are  like  wife  as  the 
fquares  of  the  times,  (fee  Acceleration);,  therefore,  AQ2  :  A 
q 2  :  c  QM  :  q  in.  That  is,  P  M2  :  p  ih2  :  :  A  P  :  a  p. 

The  courfe  or  path  therefore,  A  M  m,  of  a  heavy  body  projected 
horizontally,  is  a  parabola, 

■  Two  hundred  years  ago  thcphilofophers  took  the  line  deferibed 
by  a  body  projected  horizontally,  e.  gr.  a  bullet  out  of  a  cannon, 
while  the  force  of  the  powder  exceeded  the  weight  of  the  bullet 
conliderably,  to  be  a  right  line  ;  after  which  it  became  a  curve. 

N.  T  artaglia  was  the  firft  who  perceived  the  miltake,  and  main- 
tairied  the  path  of  the  bullet  to  be  a  crooked  line,  throughout  it’s 
whole  extent ;  but  it  was  Galileo  who  firft  determined  the.  precife 
curve  which  the  bullet  deferibed ;  and  (hewed  the  path  of  the  bullet, 
projected  horizontally  from  an  eminence,  to  be  a  parabola  :  the  ver¬ 
tex  whereof  is  the  point  where  the  bullet  quits  the  cannon.  See 
Gunnery. 

III.  If  a  heavy  body  be  projected  obliquely,  either  upwards  or 
downwards,  in  a  medium  void  of  refiftance,  it  will  like  wife  de- 
fcribe  a  parabola. 

Suppofe  a  body  proje&ed  in  the  diredtion  AR  (Plate  106 ,fig.  3,) 
with  the  velocity  it  would  have  acquired  by  falling  from  D  to  A,  the 
body,  by  that  force  aloneadting  upon  it,  would  uniformly  deferibe 
the  right  line  A  R  ;  and  any  part  of  the  line  of  diredtion,  as  A  R, 
reprefents  the  time  in  which  it  would  be  deferibed.  In  the  fame 
time  let  the  force  of  gravity,  adling  alone,  carry  the  body  from  A  to 
S,  and,  completing  the  parallelogram  ASBR,  at  the  end  of  the  time 
reprefented  by  A  R,  the  body  will  actually  be  found  in  B.  Since, 
then,  the  time  in  which  the  body  falls  from  D  to  A  is  the  fame  in 
which  it  would  deferibe  2  AD  by  an  uniform  motion,  with  a  ve¬ 
locity  equal  to  that  acquired  at  A,  that  time  w  ill  be  reprefented  by 
2AD.  But  the  time  in  which  the  body  would  fall  from  A  to  S 
being  reprefented  by  AR,  it  follow’s,  that  AS  :  AD  :  :  AR7  : 4  AD2; 
and  4  AD  X  AS  =  AR2  rrr  SB2  ;  whence  it  appears,  that  the 
point  B  is  a  point  in  the  parabola,  w’hofe  diameter  is  AS,  and  ver¬ 
tex  A,  having  the  parameter  of  the  diameter  equal  to  4  AD. 

Hence,  x.  The  parameter  of  the  diameter  of  the  parabola,  A  S, 
i.  e.  4  A  D,  is  a  third  proportional  to  the  fpace  through  which  the 
body  defeends  in  any  given  time,  and  the  celerity,  which  is  defined 
by  the  fpace  palfed  over  in  the  fame  time  ;  i.e.  to  AP  and  AQ,  or 
AS  and  AR. 

2.  Since  the  fpace  deferibed  by  a  body  falling  perpendicularly,  is 
1,5  tt  Paris  feet,  or  x6  feet  1  inch  London  meafure,  in  a  fecond  ; 
the  parameter  of  the  diameter  of  the  parabola  to  be  deferibed  is 
found,  if  the  fquare  of  the  fpace  palled  over  by  the  projectile  with 
the  impreficd  force  in  a  fecond,  be  divided  by  15  Paris,  or  16 
feet  1  inch  London  meafure. 

-  3.  Since  4  A  D  is  the  parameter  of  the  diameter  A  S,  it  follows, 
that  the  parameters  belonging  to  the  vertex  A  of  the  diametet  A  S 
are  always  in  the  duplicate  ratio  of  the  velocities  of  the  projedfion, 
the  fpace  AD  being  always  as  the  fquare  of  velocity  acquired  by  fall¬ 
ing  from  D  to  A  ;  and  if  then  the  velocity  of  the  projectiles  be  the 
fame,  the  fpaces  deferibed  in  the  fame  time  by  the  force  imprelfed, 
are  equal ;  confequently  the  parameter  of  the  parabolas  palled  over 
by  the  compound  motion  is  the  fame,  whatever  the  diredtion  AR 
of  the  projectile  be. 

4.  It  from  the  parameter  of  the  diameter  be  fu’btradfed  quadru¬ 
ple  the  altitude  of  the  parabola,  the  remainder  is  the  parameter  of 
the  axis;  the  fourth  part  whereof  is  the  diftance  of  the  vertex  of 
the  axis  from  the  focus  of  the  parabola.  Hence  the  celerity  qf  the 
projectile  being  given,  the  parabola  deferibed  by  the  projectile  may 
be  laid  down  on  paper. 

5.  If  from  A  (Plate  162,  fig.  98,)  as  a  center,  you  deferibe  the 
femicircleBQL,  it’s  circumference  w  ill  be  the  focus  of  all  the  foci 
of  the  parabolas  thatcan  be  deferibed  by  a  projectile  thrown  from  A, 
with  the  velocity  it  could  acquire  in  falling  from  B  to  A,  for  by  a 


fmmkr°Wn,pr0perry  of  thc  PARABOLA,  the  diftance  of  the  focus 
Daq-  fhIS  3  V!'ays  ^uaI  t0  i  of  the  parameter  of  the  diameter  that 

muft  hI°Uf8h  t°J  i  of  4  Ai3’  or  itfelT.  All  the  foci 

mult,  therefore,  be  found  in  the  femicircleB  QL. 

A-  encf  'Qseafy  to  determine  the  parabola  deferibed,  when  the 

the  anede  FA?  M‘?Ie  u  gi  V.en  ;  for’  drawinS  A  F  fo  as  to  make 
a  rx  AD  equal  to  the  given  one  D  A  B,  which  the  diredtion 

-Wlt?  t|^perpend‘ctdar  AB,  the  point  F,  where  AF 
E  '|C  erTUC‘IC'(;  FQL,  wih  be  the  focus  required  :  and  if  through 
in  M  ^  rJ-t  C  !!)e  parallel  to  A  B,  cutting  the  diredtrix  BE 
♦  .  us  me  will  be  the  axis,  I,  the  middle  point  between  F  and 

of  the  axis  thC  VCrtCX  °f  thC  paraboia>  and  4  F  I  the  parameter 

,  •  7fi  ^  abne  ^|,dra^n  fhrough  the  vertex  I  parallel  to  the  direc- 

1  ,  meeting  AB  in  C,  it  mult  be  bifedted  by  the  line  of  diredtion 
in  LJ ;  and  if  a  line  be  drawn  from  the  focus  F  to  D,  it  will  beper- 
PF n  r”L'  ar  f  ,e  |anger>t,  and  will  pafs  through  B,  if  produced  ;  and 

e  e  ore,  a  emicircle  deferibed  upon  AB  as  a  diameter,  will  always 
pais  through  the  point  D,  where  the  line  of  diredtion  cuts  CI„  the 
anbcnt  to  t  e  vertex  of  the  parabola.  1  he  line  of  diredtion  of  the 
Pr°pdh!e  AH  is  a  tangent  to  the  parabola  in  A  ;  becaufe  it  is  parallel 
othe  ordinatcj5  M.  And  it  appears,  that  the  projectile  continually 
afeends  till  it  s  dtreftion  becomes  parallel  to  the  horizon,  and 
•  'ei'k  eg(ns  defcend  :  and,  therefore  the  higheft  point  of  a  curve 
is  where  it  s  tangent  is  parallel  to  the  horizon.  Huvgens,  fuppofing 
that  the  refiftance  was  proportional  to  the  velocity  of  the  moving 
body,  concluded  that  the  line  deferibed  by  it  would  be  a  kind  of' 
ogarithmic  curve.  But  Sir  Ifaac  Newton  having  clearly  proved, 
hat  the  refiftance  of  the  line  is  not  proportional  to  the  velocity  it- 
■  j  trt0.)t  s  Pcluare>  ILews,  in  his  Principia,  that  the  line  a  pro- 
jcttite .delcnbes,  approaches  nearer  to  an  hyperbola  than  a  parabola. 
1  he  late  Mr.  John  Bernouilli  conftrudled  this  curve  by  means  of 
the  quadratures  of  fome  tranfcendental  curves,  at  the  requeft  of  Dr. 
Keil  who  propofed  this  problem  in  1718.  It  was  alfo  folved  by 
iavlor,  and  we  have  a  folution  of  it  in  Hermann's  Phoronomia. 

1  ne  learned  commentators  upon  Sir  Ifaac  Newton’s  Principia, 
exprelsly  fay,  that  the  defeription  of  the  curve,  in  which  a  projectile 
,SJi0  VCry  Perplexe(L  that  it  can  be  fcarcely  expedled  any 
f.Pr10,".  ouldbe  thence  made,  which  may  be  adapted  either  to 
philofophtcal  or  mechanicalpurpofes. 

Piofeffor  Euler  has  farther  inveftigated  the  nature  of  this  curve, 
and  diredted  the  calculation  and  ufeofanumberoftablesforthe  folu- 
cionofall  cafes  that  occur  in  gunnery,  w’hich  may  be  accomplifhed 
with nearlyas much  expeditionasby  the  vulgarhvpothefisof  Galileo. 

By  the  common  theory,  the  projectile  will  return  to  the  horizontal 
plane  with  the  fame  velocity  as  that  with  which  it  illues  out  of  the 
piece,  (and  the  angle  which  the  track  makes  with  the  horizontal 
plane  is  the  fame  at  the  exit  from  the  piece  as  at  the  fall ;  but  they 
bo^| ‘  differ greatly,  unlefs  the  initial  velocity  be  very  fmall. 

IV.  The  impetus  at  any  point  of  the  curve  is  the  perpendicular 
height  to  which  a  projectile  could  afeend  by  the  force  it  has  at  that 
point ;  or  the  perpendicular  height  from  which  a  body  muft  fall  to 
acquire  the  velocity  it  has  at  that  point :  and  this  impetus  at  any 
point  of  the  curve  as  A,  is  equal  to  that  part  of  the  diameter  which 

is  contained  between  the  diredtrix  and  that  point.  Hence,  1.  The 
velocity  of  a  projectile  in  any  point  of  the  curve  is  that  which  it  would 
acquire  by  falling  perpendicularly  from  the  diredtrix  to  that  point ; 
and  2.  If  two  bodies  are  projedted  with  the  fame  velocity,  the  one 
perpendicularly  upwards,  and  the  other  in  a  diredtion  inclining  fo 
the  horizon,  their  velocities  will  always  be  equal  at  points  of  the 
fame  height  above  the  point  of  projedtion.  3.  The  velocity  of  a 
projectile  is  always  lealt  at  I,  and  at  equal  diltances  from  that  point 
it  is  equal :  and  the  velocity  at  I  is  to  the  velocity  at  A  as  radius  is 
to  the  fecant  of  the  angle  of  diredlion. 

V.  A  projectile  in  equal  times,  describes  portions  of  it’s  parabolic 
path,  as  AM,  Mot,  (Plate  106,  fig.  3,)  which  are  fubtended  by 
equal  fpaces  of  the  horizon  AT,  1  / ;  i.  e.  in  equal  timcHt  paft'es 
over  equal  horizontal  fpaces. 

I’or  A  Q,  Q j,  being  fpaces  deferibed  by  an  uniform  motion,  are 
as  the  times  ;  and  A  Qj  Q q  : :  A  T  :  T  /,  therefore,  the  times 
being  equal,  A  T  muft  be  equal  to  T  t. 

VI.  The  quantity  or  amplitude  of  the  path  A  B,  i.  e.  the  range 
of  the  projectile,  is  to  the  parameter  of  the  diameter  AS,  as  the 
fine  of  the  angle  of  elevation  R  A  B  to  it’s  fecant. 

Let  the  fine  of  thc  angle  of  elevation  be=a,  toco-fine— 
the  radius  =  /,  the  amplitude  —  c,  and  the  parameter  err*.  Then 
if  AR  be  radius,  BR  will  be  the  £ne  and  A  B  the  co-fine  of  tffe 

angle  of  elevation;  and  therefore,  —  —  ^L?but  b 


a  c 


BR 

Moreover^!: 

t 

:  S  B  =  £-£. 


;  and 


A  B 


therefore  b 

AR 

But  at x  A S  =  SB3 
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a  x 


__  ct- 


confequently  B  R  —  A  S  =  ~. 

b 

t  c 

:t  ::c:  — ;  confequently  A  R  ~ 

*  b 

from  the  property  of  the  parabola  ;  therefore  1 —  —  i—j,  and 

b  b2 

.  whence  we  fhall  have  a  :  i_: :  c ;  * ;  but  from  a  theo- 

b  b 

rem  in  trigonometry,  the  fecant  is  a  third  proportional  to  the  co¬ 
fine  and  radius,  therefore  thc  fecantof  the  angle  of  elevation  isequal 

t  2  ,  * 

to  — .  Hence  it  appears,  thatr  the  amplitude  is  tox  the  parameter 

b  3 

as  a  the  fine  of  the  angle  of  elevation  is  to  it’s  fecant. 

t  b 

Hence,  1.  Thefemiparameterisro  the  amplitude  of  the  path  AB, 
as  the  whole  fine  to  the  fine  of  double  the  angle  of  elevation;  i.  If 
then  the  celerity  of  two  projectiles  be  thc  fame,  thc  parameter  is  the 

fame. 


*3 


UO  j 


fame.  Wherefore,  fince  the  fern i parameter  of '  the :  path,  m the  one 
cafe,  is  to  the  amplitude,  as  the ;  whole  (me  to  the  fine  o^double^the 

angle  of  elevation  ;  and  the  femiparameter  ^fdruble  the  an- 

cik  is  to  the  amplitude  as  the  whole  fine  to  the  fine  ofo doub  e  the  an 
gle  of  elevation  ;  we  may  fay  farther,  as  the  amplitude  s  ttv the^fine 

of  the  angle  of  double  the  elevation  in  t  ie  one  c*  e,  other  cafe, 

fade  to  the  fine  of  the  angle  of  dou  ble  t  le  e  eva  ion  ^nes 

The  amplitude  therefore,  or  magnitudes  of  the  paths,  ar  ; 
of  double  the  angles  of  elevation,  the  velocity  of  the  projcfnle  remam 

mVhisfSy  be  eafilv  proved  by  confidering  that  in  (Plate  162,  fig. 

a  \  A  K  -~a  A  0=  2  C  I  — 4CI)  ;  and  that  A K  is  the  am¬ 
plitude  of  the  parabola,  and  C  D  the  fine .of  the  angle  DG IB  which 
l  the  double  of  B  A  D,  if  G  B (  =  i  A  B )  be  made  radius  And, 
confeqnentiv,  as  the  amplitude  is  equal  to  four  times  the  fin-  of  dou 
fcle  the  angle  of  elevation,  the  amplitudes  will  be  to  one  another  as 
the  fines  of  double  the  angles  of- elevation  refpedively,  when  the 
velocity  of  the  projedion  is  given.  Hence,  1 .  If  1 the  angle B  A U 
do*  not  exceed  450,  the  more  acute  it  is,  the  lefs  will  he  the  am¬ 
plitude  A  K  :  fince  the  fine  of  double  that  angle  muft  become  leis, 
and  the  amplitude  is  equal  to  four  times  that  fine.  When  t  e  ange 
B  A  D  van i files,  the  parabola  A  I  K  coincides  with  the  right  line  A  ; 
and  the  projectile,  inftead  of  deferibing  a  curve,  will  only  rile  to  ana 


fall  again  ro  A.  But  the  more  the  angle  BAD  approaches  to  45  , 
,t  •'  t*\  t  *  .l  !_  it. »  Hna  rtf  tViat  o nfflp.  becomes  tlie 


the  line  G  D,  which  is  the  fine  of  double  that  angle, 
greater;  and,  therefore,  the  amplitude  A  K  muft  alfo  become  the 
greater.  2.  At  the  di  red  ion  of  15°  or  75°;  the  amphtu  e  (  uppo- 
ling  no  refiftance  of  the  air)  is  equal  to  the  impetus;  for,  la  t  e 
impetus  being  radius,  a  fourth  part  of  the  amplitude  is  the  line  o  tvs  ice 
the  angle  of  elevation;  but  the  fine  of  twice  I’fi ,  that  is,  the  fine  of 
30°,  is  always  equal  to  half  the  radius ;  or  in  this  cafe,  a  fourth  part 
of  the  impetus  is  equal  to  a  fourth  part  of  the  amplitude.  3.  ie 
fourth  part  of  the  amplitude  is  a  mean  proportional  between  the  im¬ 
petus  at  the  principal  vertex  of  the  curve  and  it’s  altitude.  4-  ien 
the  impetus  is  greater  than  halt  the  amplitude,  we  {hall  have  two 
diredfons  for  that  amplitude  :  when  equal  to  it,  only  one;  and  when 
lefs,  none. at  all  ;  and  converfely  ;  for  in  the  firft  cafe  the  line  V  ( 
cuts  the  circle  in  two  points  ;  in  the  fecond  cafe  it  only  touches  it, 
and  in  the  laft  it  does  not  meet  it  at  all.  5.  When  there  is  but  one  di¬ 
re  d  ion  for  the  amplitude  A  K,  theangle  of  elevation  is4,5°:  ana  in  uc6 
adiredion  the  altitude  is  equal  totheimpetusatthe  principal  vertex  ;and 
each  of  them  is  equal  to  half  the  impetus  at  the  point  ol  projection. 

VII.  The  celerity  of  the  projcClile  being  the.  lartfc,  the  amplitude 
A  K  is  greateft,  i.  e.  the  range  ot  the  projectile  is  greateft,  at  an  angle 
of  elevation  of  450 ;  and  the  amplitude  or  ranges,  at  apgles  of  eleva¬ 
tion  equally  diftant  from  4,5°,  ,are  equal. 

This  is  found  by  experiment,  and  is  likewife  demonftrable  thus  : 
fince  the  ratio  of  the  fine  of  double  the  angle  of  elevation  to  the  am¬ 
plitude  is  always  the  fame,  while  the  celerity  of  the  projectile  remains 
»he  fame  ;  as  the  fine  of  double  the  angle  of  elevation  increafes,  the 
amplitude  will  increafe. 

When  the  angle  BAD  becomes  4,5°»  the  points  F  and  O  will  fall 
on  the  point  Qj  where  the  femicircle  B  Q_L  cuts  the  horizontal 
line  A  K  ;  the  line  C  D  of  double  BAD  becomes  now  the  fine  of 
90°  ;  and,  therefore,  is  equal  to  the  radius  G  A.  But  fince  the  ra¬ 
dius. is  the  greateft  line,  the  amplitude  A  K  will  now  be  the  greateft 
that  can  be  deferibed  by  any  projectile  thrown  from  A  with  a  velocity 
which  it  w’otild  have  acquired  by  falling  from  B  to  A  ;  and  this  great¬ 
eft  amplitude  is  always  double  of  BA;  for  A  K  in  this  cafe  is  equal 
to  4  AG=:2  A  B:  in  other  words,  fince  as  the  whole  fine  is  to  the 
line  of  double  the  angle  of  elevation,  fo  is  the  femiparameter  to  the 
amplitude  ;  and  the  whole  fine  is  equal  to  double  the  fine  of  the  angle 
of  elevation,  if  that  be  45  0  ;  under  the  angle  of  elevation  of  45 °,  the 
amplitude  is  equal  to  the  femiparameter,  or  twice  the  impetus. 
Hence  it  appears  that  if  a  body  be  thrown  in  a  direction  that  makes 
an  angle  of  450  with  the  bprizon,  it  will  be  carried  farther  on  the 
horizontal  line,  than  if  it  were  thrown  with  the  fame  force  in  any 
other  direction.  On  account  of  the  air’s  refiftance,  the  fartheft  ho¬ 
rizontal.  range  is  not  made  from  an  elevation  of  45 °,  but  from  a  di¬ 
rection  fomevvhat  lower. 

Moreover,  when  the  angle  B  A  D  is  greater  than  45%  the  ampli¬ 
tudes  A  K  decreafe  as  this  angle  increafes  ;  for  A  K  4  C  D,  and 
C  I)  mult,  in  this  cafe,  decreafe  as  BAD  increafes. 

Again,  fince  the  lines  of  angles  equidiftant  from  right  angles, 
e.  gr.  8o°  and  ioo°,  are  the  fame;  and  the  double  angles  mult  be 
equidiftant  from  a  right  angle,  if  the  fimple  ones  be  fo  ;  the  ampli¬ 
tudes  or  ranges,  at  elevations  equidiftant  from  450,  muft  be  equal : 
•but,  admitting  the  refiftance  of  the  air,  -ill  the  ranges  under  450  are 
greater  than  thofe  at  elevations  equally  diftant  above  450.  Farther, 
when  the  angle  B  A  D  becomes  a  right  angle,  then  A  A  becomes  the 
axis,  and  A  the  vertex  of  the  parabola,  C  D  vanifhes,  and  AK  be- 
comcsaro.  When  the  angle  B  A  D  becomes  greater  than  a  right 
angle,  then  the  curve  deferibed  lhall  be  only  a  portion  of  the  parabola, 
lying  on  the  other  fide  of  A. 

V  III.  1  he  greateft  range  or  amplitude  .being  given*  to  determine 
the  amplitude  or  range  A  K  under  any  other  given  angle  of  elevation, 
whofe  complement  is  BAD;  and  alfo,  the  altitude  of  the  parabola 
deferibed  by  this  projedfon  ;  the  celerity  remaining  the  fame.  Since 
the  amplitude  of  450  is  2  AB,  (which  is  the  line  that  always  ex¬ 
press  the  velocity,  becaufe  by  falling  thtough  it  the  velocity  is  ac¬ 
quired).  Say  thus:  as  the  whole  fine  is  to  the  fine  of  double  the 
angle  ol  elevation  B  A  D,  fo  is  the  greateft  amplitude  or  range  2  AB 
to  A  K  the  amplitude  required. 

Thus,  fuppofe  the  greateft  range  of  a  mortar  at  45°,  to  be  6000 
paces,  and  the  length  of  the  range  at  30°,  required  ;  it  will  be  found 
^1^6  paces. 

I  tie  amplitude  being  found,  the  altitude  may  be  obtained  by  fay¬ 


ing,  as  radius  is  to  the  tangent  of  the  angle  of  elevation,  fo  is  CD 
(  —  j  A  K  )  to  A  C  the  altitude  fought. 

IX.  The  velocity  of  a  projectile  being  given,  to  find  it’s  greateft 
range  or  amplitude.  Since  the  celerity  of  the  projectile  is  given  in 
the  (pace  it  will  pafs  over  by  the  imprefied  force  ;  e.  gr.  in  one  fe¬ 
cond  ;  there  is  nothing  required  but  to  find  the  parameter  of  the  path 
(by  corol.  2.  of  the  third  law) ;  for  half  of  this  is  the  amplitude  of 
range  required. 

Swppofe,  e.  gr.  the  celerity  of  the  projectile  fitch  as  that  in  one  fe¬ 
cond,  it  will  run  over  1 000  Paris  feet,  or  12000  inches:  if  then 
144000000  be  divided  by  18 1 ,  the  quotient  will  give  the  parameter 
of  the  path  7955 Bo  inches,  or  66298  feet.  The  range  or  amplitude 
required,  therefore,  is  33 149.  Any  objed,  therefore,  found  within 
this  extent,  may  be  ftruck  by  the  projectile. 

X.  The  greateft  range  of  amplitude  being  given  ;  to  find  the  ve¬ 
locity  of  the  projectile ,  or  the  horizontal  fpace  it  wall  pafs  over  in  a 
fecond.  Since  double  the  greateft  amplitude  is  the  parameter  of  the 
path  ;  between  double  the  greateft  amplitude,  and  the  fpace  palled 
over  in  a  fecond  by  a  body  falling  perpendicularly,  viz.  181  Paris 
inches,  find  a  mean  proportional,  for  this  will  be  the  fpace  deferibed 
by  the  projectile  in  the  given  fecond. 

Thus,  if  the  greateft  amplitude  be  500  fret,  and  it’s  double  1000 
feet,  or  12000  inches,  the  fpace  required  will  bea=  4/  (12000X181) 
—  120  feet  and  nine  inches. 

Mr.  Gray  gives  the  following  rule  for  finding  the  velocity  of  a  pro- 
jeCiiie  at  anv  point  of  the  curve,  having  the  perpendicular  height  of 
that  point,  and  the  impetus  at  the  point  of  projedion  given :  mul¬ 
tiply  the  impetus  by  four  times  16  feet  1  inch,,  or  64-j  feet,  and  the 
fquare  root  of  the  produd  is  the  velocity.  Thus,  fuppofe  the  im¬ 
petus  at  the  point  of  projedion  to  be  3000,  and  the  perpendicular 
height  of  the  other  point  100,  and  the  impetus  at  that  point  will  be 
2900.  Then  2900X64?— 186566  feet,  the  fquare  root  of  which 
is  432  feet  nearly,  the  fpace  which  a  body  would  run  through  in  one 
fecond,  if  it  moved  uniformly.  And  to  determine  the  impetus  or 
height  from  which  a  body  muft  defeend,  fo  as  at  the  end  of  thede- 
feent  it  may  acquire  a  given  velocity,  he  lays  down  this  rule:  divide 
the  fquare  of  the  given  velocity  (exprelfed  in  feet  run  through  in  a  fe¬ 
cond)  by  64^  feet,  and  the  quotient  will  be  the  impetus. 

XI.  If  the  amplitude  A  K,  and  the  angle  of  elevation  D  A  K  are 
given,  the-impetus,  necelfary  to  deferibe  a  parabola  that  lhall  have 
that  amplitude,  may  be  found  by  this  proportion:  as  the  fine  of 
double  the  angle  of  elevation  is  to  the  radius,  fo  is  one  half  of  the 
given  amplitude  to  A  B,  the  fpace  through  which  a  body  muft  fall  to 
acquire  the  neceflary  impetus. 

XII.  If  the  impetus  and  amplitude  be  given,  the  direction  may  be 
found  thus  :  firft  find  A  B,  by  falling  through  which  the  given  im¬ 
petus  may  be  acquired  ;  then  fay,  as  the  double  of  this  line  to  the 
given  amplitude,  fo  is  the  radius  to  the  fine  of  double  the  angle  of 
elevation  ;  and  this  angle  or  it’s  complement  will  be  the  diredion  re¬ 
quired. 

XIII.  To  determine  the  greateft  altitude  to  which  a  body  obliquely 
projeded  will  rife.  The  rule  is ;  bifed  the  amplitude  A  B,  ( Platt 
106,  fig.  3,)  in  t,  and  from  the  point  i  ered  a  perpendicular  /  m; 
this  tm  will  be  the  greateft  altitude  to  which  the  body  projeded,  ac¬ 
cording  to  the  direction  A  R,  will  arife  :  and  this  line  t  m  is  equal  to 

for  A  B :  A  i  \  \  A  R :  A  q;  and  A  /  there- 

2  I 


fore  A  q  — .  ButAR1  iAq* ;;  BR  :^m;and  fince  A?2  =ts^L. 


q  m  will  be : 
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therefore  tq : 
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sqm. 


And  q  m  m. 


XIV.  The  range  or  amplitude  AB,  and  the  angle  of  elevation 
BAR,  being  given  ;  to  determine  the  greateft  altitude  of  the  projec¬ 
tile.  If  AR  be  taken  for  the  whole  fine,  BR  will  be  the  fine,  and 
A  B  the  co-fine  of  the  angle  of  elevation  BAR:  wherefore  fay,  as 
the  co-fine  of  the  angle  of  elevation  is  to  the  fine  of  the  fame ;  fo  is 
the  amplitude  A  B  to  a  fourth  number,  which  will  be  BR  ;  the  fourth 
part  whereof  is  the  greateft  altitude  required. 

Hence,  .fince  from  the  given  velocity  of  a  projectile,  it’s  greateft 
range  or  amplitude,  and  thence  it’s  range  under  any  other  angle,  is 
found  ;  the  velocity  being  given,  the  greateft  altitude  of  the  projiClllt 
is  likewife  found. 

XV.  The  altitude  of  the  range  tm  is  to  the  eighth  part  of  the  pa¬ 

rameter,  as  the  verfed  fine  of  double  the  angle  of  elevation  to  th* 
whole  fine.  (j  .  .  . . 

Hence,  1.  Since,  as  the  whole  fine  is  to  the  verfed  fine  of  double 
the  angle  of  elevation  in  one  cafe  ;  fo  is  the  eighth  part  of  the  para*- 
meter  to  the  altitude  of  the  range :  and  as  the  whole  fine  is  to  tho 
verfed  fine  of  double  the  angle  of  elevation,  in  any  other  cafe,  fo  is 
the  eighth  part  of  the  parameter  to  the  altitude :  but  the  velocity  re¬ 
maining  the  fame,  the  parameter  in  different  angles  of  elevation  will 
likewife  be  the  fame :  the  altitudes  of  the  ranges  under  different 
angles  of  elevations  are  as  the  verfed  fines  of  double  their  angles* 
2.  Hence  alfo,  the  velocities  remaining  the  fame,  the  altitudes  of 
the  ranges  are  in  a  duplicate  ratio  of  the  fines  of  the  angles  of  ele¬ 
vation.  ,  :  r. 

XVI.  The  horizontal  diftance  of  any,  mark  or  objed,  together 
with  itrs  height  above,  or  depth  beneath  the  horizon  being  given ; 
to  find  the  angle  of  elevation  required  to  hit  the  faid  object. 

Wolfius  gives  us  the  following  theorem,  the  refult  of  a  regular 
inveftigation :  fuppofe  the  parameter  of  the  diameter  A  Srrra;  l  n 
~b,  n  being  fuppofed  the  object,  A  I  =! see,  the  whole  lir.e==-t. 
Then,  as  c  is  to  a  -j-  4/  4-  a2  — u  b  —  r2  :  fo  is  the  whole  fine  A 
to  live  tangent  ol  theangle  of  elevation  required  R  A  B. 
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Dr  Hallev  gives  us  the  following  eafy  and  compendious  geome¬ 
trical  contraction  of  the  problem  ;  which  he  likewife  deduces  from 
an  analytical  inveftigation. 

Having  the  right  angle  L  D  A,  ( Plate  \b2,  fig.  99,)  make  DA, 
D  F  the  greatett  range,  DG  the  horizontal  diftance,  and  DB,  D  C, 
the  perpendicular  height  of  the  objefi,  draw  G  B,  and  make  D  E 
coual  to  it.  Then,  with  the  radius  A  C,  and  center  E,  fweep  an 
arch  which,  if  the  thing  bepofl'ible,  will  interfeft  tlie  line  A  D  in 
H  •  and  the  iine  D  H,  being  laid  both  ways  from  F,  will  give  the 
points  K  and  L  ;  to  which  draw  the  lines  GL,GK. 

V  Here  the  angles  LGD,KGD,  are  the  elevations  required  for 
lifting  the  object  B.  But  note,  that  if  B  be  below  the  horizon,  it’s 
defcent  DC  =  D  B,  mutt  be  laid  from  A,  fo  as  to  have  AC  = 
A  P)-j-DC.  Note  likewife,  that  if  in  defcents  D  H  be  greater 
than  F  D,  and  lb  K  fall  below  D  ;  the  angle  KG  D  fhatl  be  the 
dcprcffion  below  the  horizon. 

It  may  be  here  obferved,  that  the  elevation  fought  conftantly 
bifects  the  angle  between  the  perpendicular  and  the  objebK 

*  1'his  the  author  was  not  aware  of  when  he  gave  the  firft  folution 
of  the  problem  ;  but  upon  difcoverir.g  it,  heobferves,  that  nothing 
can  be  more  compendious,  or  bid  fairer  for  the  prote&ion  of  the  art 
of  omnerv  ;  fince  it  is  here  as  eafy  to  fhoot  with  a  mortar  at  any  ob  ¬ 
ject,  in  any  iituation,  as  if  it  were  on  the  level ;  nothing  more  be- 
w<r  required  but  to  lay  the  piece  fo  as  to  pafs  in  the  middle  line  be¬ 
tween  the  zenith  and  the  objedt,  and  giving  it  the  due  charge. 

XVII.  When  the  perpendicular  height  isgiven,  and  the  horizon¬ 
tal  diftance  is  required,  Mr.  Gray  directs  to  obferve  with  an  initru- 
ment  the  angle  which  the  object  aimed  at  makes  with  the  horizon, 
and  to  ufe  this  proportion ;  as  the  tangent  of  that  angle  is  to  the  per¬ 
pendicular  height  given,  fo  is  the  radius  to  the  horizontal  diftance 
required.  But  when  the  horizontal  diftance  is  given  and  the  per¬ 
pendicular  height  is  wanted,  fay,  as  radius  is  to  the  horizontal 
diftance  given,  fo  is  the  tangent  of  the  angle  found  by  obfervation 
to  the  perpendicular  height  of  the  objecl  required. 

XVIII.  The  times  of  the  projections,  or  calls,  under  different 
angles  of  elevation,  the  velocity  remaining  the  fame,  are  as  the 
fines  of  the  angles  of  elevation.  ‘  . 

XIX.  The  velocity  of  a  projectile,  together  with  the  angle  of  ele¬ 
vation  RAB  being  given  ( Plate  106,  fig.  3,)  to  find  the  range  or 
amplitude  AB,  and  the  altitude  of  the  range tm,  and  defcribe  the 
path  A?kB.  To  the  horizontal  line  A  B,  erect  a  perpendicular 
AD,  which  is  to  be  the  altitude  whence  the  projectile  falling  might 
acquire  the  given  velocity:  on  AD  defcribe  a  iemicircle  A  Q_D, 
cutting  the  line  of  direction  AR  in  Q_:  through  Q_draw  C*  pa¬ 
rallel  to  A  B,  and  make  C  Q==  Q m.  From  the  point  m  let  fall  a 
perpendicular  rnt,  to  AB.  Laltly,  through  the  vertex  M  de¬ 
fcribe  the  parabola  A  m  B. 

Here  A  m  B  is  the  path  fought ;  4  C  Q_it  s  amplitude,  or  range  ; 
t  tn  the  altitude  of  the  range  ,  and  4  C  D  the  parameter. 

Hence,  1.  The  velocity  of  a  projefttie  being  given,  the  amplitudes 
and  altitudes  of  all  the  poffible  ranges  are  given  at  the  lame  time  ; 
for,  drawing  E  A,  we  have  under  the  angle  of  elevation  E  A  B,  the 
altitude  A  I ,  and  the  amplitude  4  I E  :  under  the  angle  of  elevati- 
onFAB,  the  altitude  AH,  the  amplitude 4 H  F.  2.  bince  A  B  is 
perpendicular  to  A  D,  it  is  a  tangent  to  the  circle  in  A:  hence  the 
angle  A  DO  is  equal  to  the  angle  of  elevation  RAB:  eonfequently 
A  1  Q  is  double  the  angle  of  elevation;  and,  therefore,  CQ,  the 
fourth  part  of  the  amplitude,  is  the  right  fine ;  A  C  the  altitude  o 
the  range,  the  verfed  line  of  double  the  angle  of  elevation. 

XX.  The  altitude  tm  of  a  caft,  or  it’s  amplitude  A  B,  together 
with  the  angle  of  elevation  RAB,  being  given,  to  find  the  velocity 
wherewith  the  projectile  .firft  moved,  that  is,  the  altitude  A  JJ,  in 
falling  from  whence  it  would  acquire  the  like  velocity,  bince  Al 
=  /»f  is  the  verfed  fine,  C  Q±=i  A  B,  the  right  line  of  double  the 
angle  of  elevation  AIQj  to  the  verfed  line  of  double  the  angle  of 
elevation,  find  the  whole  fine,  and  the  height  of  the  caft.  Ur,  to 
the  right  fine  of  double  the  angle  of  elevation,  the  whole  fine,  and 
the  fourth  part  of  the  amplitude,  find  a  fourth  proportional.  1  his 
will  be  the  radius  I  Q,  or  I  A,  the  double  whereof,  AD,  is  the 
altitude  required. 

The  theory  of  projectiles,  as  delivered  by  almoft  all  write**  on 
gunnery  fince  Galileo,  proceeds  on  the  fuppofition,  that  the  light 
of  (hot  and  (hells  is  nearly  in  the  curve  of  a  parabola.  Galileo,  in¬ 
deed,  has  (hewn  that,  independently  of  the  refiftance  or  the  air,  all 
projectiles  would  in  their  flight  defcribe  a«  parabola  ;  and  did  propole 
fome  means  of  examining  what  inequalities  would  arile  from  that  re¬ 
finance.  So  that  it  might  have  been  expeded,  that  thole  who  came 
after  him  would  have  tried  how  far  the  real  motions  of  projectiles  de¬ 
viated  from  a  parabolic  trad,  in  order  to  have  decided  how  ar  1  ® 
reliftance  of  the  air  was  to  be  attended  to,  in  the  determinations  o 
gannery.  But,  inftead  of  proceeding  thus  cautioully,  fubfequent 
writers  have  boldly  afferted,  that  no  conliderable  variation  coul 
arifefrom  the  refiftance  of  the  air,  in  the  flight  of  (hells  and  cannon- 
fliot ;  whence  it  became  an  axiom,  almoft  generally  acquiefced  in, 
that  the  flight  of  thefe  bodies  is  nearly  in  the  curve  of  a  parabola. 

However,  it  was  proved  by  D.  Bernouilli,  that  the  refiftance  of 
the  air  has  a  very  great  effect  on  fwift  motions,  fuch  as  th&ie  of 
cannon-fhot.  He  concludes  from  experiment,  that  a  ball  which 
afeended  only  78x9  feet  in  the  air,  would  have  afeended  58750  feet 
in  vacuo. 

Projection,  is  the  adion  of  giving  a  projectile  by  motion. 

If  the  diredion  of  the  force  whereby  the  projedile  is  put  in  mo¬ 
tion,  be  perpendicular  to  the  horizon,  the  projection  is  faid  to  be 
perpendicular ;  if  parallel  to  the  apparent  horizon,  it  is  faid  to  be  an 
horizontal  projection  ;  if  it  make  an  oblique  angle  with  the  horizon, 
the  projection  is  oblique.  The  angle  ARB,  ( Plate  too,  fig.  3,) 
which  the  line  of  diredion  A  R  makes  with  the  horizontal  line  A  B, 
is  called  the  angle  of  elevation  of  the  projeClile. 
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Pulley,  is  one  of  the  five  mechanical  pozvers;  confiding  of 
a  little  wheel,  or  rundle,  having  a  channel  around  it,  and  turnin'* 
on  an  axis;  ferving,  by  means  of  a  rope  which  Aides  in  it’s  channel 
for  the  railing  of  weights. 

The  Latins  call  it  trochlea-,  and  the  feamen,  when  fitted  with  a 
rope,  a  tackle.  An  aifemblage  of  feveral  pulleys  is  called  a  fyftem  of 
puheys,  or  polyspaston  :  fome  of  which  are  in  a  block  or  cafe. 
Winch  is  fixed  ;  and  others  in  a  block  which  is  moveable,  and  rifes 

I  with  a  weight.  The  moveable  wheel  or  rundle,  is  called  the  Jhcave, 
or Jhiver ;  the  axis  on  which  it  turns,  the  gudgeon  ;  and  the  fixed 
piece  of  wood  or  iron,  into  which  it  is  put,  the  block. 

IfClrine  of  the  Pulley,  i.  If  the  equal  weights  W  and  P, 
(f  r'!e  }.\  I00>)  hang  by  the  cordBB  upon  the  pulley  A,  whofe 

block  b  is  fixed  to  the  beam  H  I,  they  will  counterpoife  each  other, 
juh  in  the  fame  manner  as  if  the  cord  were  cut  in  the  middle,  and 
it  s  two  ends  hung  upon  the  hooks  fixed  in  the  pulley  at  A  and  A, 
equally  diftant  from  it’s  center.  See  Mechanical  powers. 

Hence,  a  Angle  pulley,  if  the  lines  of  direction  of  the  power  and 
the  weight  be  tangents  to  the  periphery,  neither  affifts  nor  impedes  ■ 
the  power,  but  only  changes  it’s  direction. 

T.  he  ufe  of  the  pulley,  therefore,  is,  when  the  vertical  direction 
of  a  pou  er  is  to  be  changed  into  an  horizontal  one  ;  or  an  afeending 
diredtion  into  a  dekending  one  ;  and  on  the  contrary. 

This  is  found  a  good  provifion  for  the  fafety  of  the  workmen 
employed  in  drawing  with  the  pulley. 

1  his  change  of  diiedtioii  by  means  of  a  pulley  has  this  farther  ad¬ 
vantage  ;  that  if  any  power  can  exert  more  force  in  one  diredion 
than  another,  we  are  here  able  to  employ  it  in  it’s  greateft  force. 

Thus,  e.  gr.  a  horfe  cannot  draw  in  a  vertical  diredtion,  but 
draws  with  all  it  s  advantage  in  a  horizontal  one.  By  changin'* 
the  vertical  draught,  therefore,  into  a  horizontal  one,  a  horfe  bet 
comes  qualified  to  raife  a  weight. 

.  But  the  grand  ufe  of  the  pulley  is,  where  feveral  of  them  are  com¬ 
bined  ;  thus  forming  what  Vitruvius,  and  others  after  him,  call 
pofyfpafta  ;  the  advantages  whereof  are,  that  the  machine  takes  up 
but  little  room,  is  ealily  removed,  andraifesa  very  great  weight 
with  a  moderate  force. 

2.  If  a  weight  W  hangs  at  the  lower  end  of  the  moveable  block 
p  of  the  pulley  D,  (jig.  100,)  and  the  cord  GF  goes  under  the  pulley, 
it  is  plain,  that  the  half  G  of  the  cord  bears  one  half  of  the  weight 
W,  and  the  half  F  the  other;  for  they  bear  the  whole  between  them. 
Therefore,  whatever  holds  the  upper  end  of  either  rope,  iuftains  one 
half  of  the  weight ;  and  if  the  cord  at  F  be  drawn  up  fo  as  to  raife 
the  pulley  D  to  C,  the  cord  will  then  be  extended  to  it’s  whole  length, 
except  that  part  which  goes  under  the  pulley ;  and  confequentlv^the 
power  that  draws  the  cord  will  have  moved  twice  as  far  as  the' pulley 
D  With  it’s  weight  W  rifes  ;  on  which  account,  a  power  whole  in- 
tenfity  is  equal  to  one  half  of  the,weight,  will  be  able  to  fupport  it, 
becaufe  if  the  power  moves  (by  means  of  a  lmall  addition,)  it’s  velo¬ 
city  will  be  double  the  velocity  of  the  weight;  as  may  be  feen  by 
putting  the  cord  over  the  fixed  pulley  C,  (which  only' changes  the 
diredion  of  the  power,  without  giving  any  advantage  to  it,)  and 
hanging  on  the  weight  P,  which  is  equal  only  to  one  half  of  the 
weight  W ;  in  which  cafe  there  will  be  an  equilibrium,  and  a  little 
addition  to  P  will  caufe  it  to  defeend,  and  raife  W  through  a  (pace 
equal  to  one  half  of  that  through  which  P  defeends.  Hence,'  the 
advantage  gained  will  be  always  equal  to  twice  the  number  of  pulleys 
in  the  moveable  or  undermoft  block.  So  that,  when  the  upper  or 
fixed  block  u  contains  two  pulleys,  which  only  turn  on  their  axes 
and  the  lower  or  moveable  block  U  contains  two  pulleys,  which  not 
only  turn  upon  their  axes,  but  alfo  rife  with  the  block  and  weight, 
the  advantage  gained  by  this  is  as  four  to  the  working  power.  Thus’ 
if  one  end  of  the  rope  K  M  O  Qbe  fixed  to  a  hook  at  I ,  and  the  rope 
palies  over  the  pulleys  N  and  R,  and  under  the  pulleys  L  and  P,  and 
has  a  weight  T  of  one  pound  hung  to  it’s  other  end  at  T,  this  weight 
will  balance  and  fupport  a  weight  W  of  four  pounds,  hanging  by  a 
hook  at  the  moveable  block  U,  allowing  the  faid  block  as  a  part  of 
the  weight.  And  if  as  much  more  power  be  added,  as  is  fuflicient 
to  overcome  the  friction  of  the  pulleys,  the  power  will  defeend  with 
four  times  as  much  velocity  as  the  weight  rifes,  and  eonfequently 
through  four  times  as  much  fpace.  The  two  pulleys  in  the  fixed 
block  X,  and  the  two  in  the  moveable  block  Y,  are  in  the  fame 
cafe  with  thofe  laft  mentioned  ;  and  thofe  in  the  lower  block  give 
the  fame  advantage  to  the  power.  See  Polyspaston. 

It  is  neceflary  to  obferve,  that  if  the  lower  pulleys  do  not  rife  all 
together  in  one  block  with  the  weight,  as  in  the  cafesjuft  recited, 
but  act  upon  one  another,  and  the  weight  is  only  fattened  to  the  low- 
eft  of  them,  the  force  of  the  power  is  very  much  incrcafed,  each 
pulley  doubling  it.  E.  g.  A  power  whole  intenfity  is  equal  to  81b. 
applied  at  a  (fig.  101,)  will,  by  means  of  the  lower  pulley  A,  fuf- 
tain  i61b. ;  a  power  equal  to  41b.  at  b,  will,  by  means  ot  a  lower 
pulley  B,  fuftain  the  power  of  81b.  acting  at  a  ;  a  third  potver  equal 
to  2ib.  at  c,  will  by  means  ut  the  pulley  C,  fuftain  the  power  of  4'ib. 
at  b ;  a  fourth  power  of  lib.  at  d,  will,  by  means  of  the  puliey  D, 
fuftain  the  power  of  2lb.  at  c  ;  and  this  is  not  altered  by  having  it’s 
rope  carried  over  the  upper  pulley  or  roller  E.  In  the  former  cafes, 
the  force  of  the  power  is  augmented  in  an  arithmetical  proportion 
of  the  number  of  ropes  or  pulleys-,  but  in  this,  in  a  geometrical 
proportion! 

3.  If  a  power  move  a  weight  by  means  of  feveral  pulleys,  the  fpace 
palled  overby  the  power  will  be  to  the  fpace  palled  over  by  the 
weight,  as  the  weight  to  the  power. 

Hence,  the  fmalierthe  force  that  fuftains  a  weight  by  means  of 
pulleys  is,  the  flower  is  the  weight  raifed  :  fo  that  what  is  faved  in 
force,  is  fpent  in  time. 

The  common  methods  of  arranging/w%nn  their  blocks,  may  be 
reduced  to  two.  The  firft  confiits  in  placing  them  one  by  the  lidc  of 
another,  upon  the  fame  pin ;  the  other,  in  placing  them  directly 
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tmder  one  another,  upon  feparate  pins.  _  Each  of  thefe  methods 
liable  to  inconvenience.  Mr.  Sfneaton,  in  order  to  avoid  the  impe¬ 
diments  to  which  thefe  combinations  are  fubjecl,  propofes  to  com¬ 
bine  thefe  two  methods  in  one.  Accordingly,  the  pulleys  are  placed 
in  each  block  in  two  tiers;  feverat  being  upon  the  fame  pm,  as  in 
the  fail  method,  and  every  one  having  another  under  it,  as  in  the 
fecond:  and  fo  that,  when  the  tackle  is  in  life,  the  two  tiers  that  are 
the  remote/!  from  one  another,  are  fo  much  larger  in  diameter  than 
tbofe  that  are  neareft,  as  to  allow  the  lines  of  the  former  to  go  over 
the  lines  of  the  latter  without  rubbing.  From  this  conftrudhon  antes 
a  new  method  of  reeving  the  line  upon  the  thieves  ;  for,  here,  what¬ 
ever  be  the  number  of  thieves,  the  fall  of  the  tackle  will  be  always 
upon  the  middle  thieve,  or  that  next  to  the  middle,  according  as  the 
runiber  of  pulhys  in  each  pin  is  odd  or  even.  To  do  this,  the  line 
is  fixed  to  feme  convenient  part  of  the  upper  block,  and  brought 
round  the  middle  thieve  of  the  larger  tier  of  the  under  block,  from 
thence  round  one  of  the  fame  fort  next  to  the  center  one  ot  the  upper 
block;  and  fo  cn,  till  the  line  comes  to  theoutfide  thieve,  where  the 
latHtnedf  the  larger  tier  tails  upon  the  firft  thieve  ot  the  fmaller,  and 
being  r^ved  round  thofe,  till  it  comes  at  the  oppofite  fide,  the  line 
from  the  taft  ihieve  of  the  fmaller  tier  again  rites  to  the  fid!  of  the 
larger,  Whence  it  is  conduced  round,  till  it  ends  on  the  middle 
fhieve  of  the  upper  block  on  the  larger  tier.  See  Plate  162,  jig. 
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As  afyflem  of  pulleys  lias  no  great  weight,  andliesin  a  fmall  com¬ 
pafs,  it  is  eafily  carried  about,  and  can  be  applied,  in  a  great  many 
cafes,  for  raifing  weights,  where  oiher  engines  cannot  be  ufed.  Eut  | 
they  have  a  great  deal  of  fridtion  on  thefe  accounts;  1 .  becaufe  the  j 
diameters  of  their  axes  bear  a  very  confiderable  proportion  to  their  | 
own  diameters  ;  2.  becaufe  in  working  they  are  apt  to  rub  againft 
one  another,  or  againft  the  tides  of  the  block  ;  3.  becaufe  of  the  itiff- 
ntfs  of. the  rope  that  goes  over  and  under  them. 

Retraction,  is  the  deviation  of  a  moving  body  from  it's  direft 
conrfe,  by  reafou  of  the  clidl  ran  denfity  of  the  medium  it  moves  in  ; 
or  a  flexion  and  change  of  determination,  occafioned  by  a  body’s 
falling  obliquely  out  of  one  medium  into  another  ot  a  different  den¬ 
fity.  .  .  .  ,  '  ’  ' 

Thus  a  ball  A,  (Plate  162,  jig.  103,)  moving  in  the  air  in  the  line 
A  B,  and  falling  obliquely  on  the  furface  of  the  water  C  D,  does  not 
proceed  ftva it  to  E,  but  deviates,  or  is  infledted,  to  F.  Again,  if  the 
ball,  moving  in  water  in  the  fame  line  A  li,  thduld  tall  obliquely  on  a 
furface  of  air  C  D  ;  it  will  not  proceed  tlrait  to  E,  nor  yet  defied!  to 
F,  but  to  G.  Now  the  defiedlion  in  each  cafe  is  called  the  refraction  ; 
and  the  two  cafes  are  dill inguifhed  by  means  of  the  perpendicular 
M  I  ;  that  BG  being  called  ref  raft  ion  towards  the  perpendicular,  or  to 
the  axis  of  rtf  ration  ;  and  the  other  BF,  refraction  from  the  perpen¬ 
dicular,  rex  from  the  axis ,  of  ref  rati  ion. 

Thefe  refractions  are  fuppofed  to  arife  hence,  that  the  ball  arriv¬ 
ing  at  B,  in  the  firft  cafe  finds  more  refittance  or  opposition  on  the 
one  fide  O,  i.  e.  from  the  fide  of  the  water,  'than  it  did  from  the  fide 
P,  or  that  of  the  air  ;  and  in  the  latter  more  refifiance  from  the  fide  P, 
which  is  now  the  fide  of  the  water,  than  the  fide  O,  which  is  that  of 
die  air. 

The  great  law  of  refraction ,  then,  which  holds  in  all  bodies,  and 
all  mediums,  is,  that  a  body  palling  obliquely  out  of  a  medium  which 
refifts  h  more,  is  refradted  towards  the  perpendicular  ;  and  in  patting 
out  of  a  medium  which  oppofes  it  lefs  into  another,  which  oppofes  it 
more,  it  is  refracted  from  the  the  perpendicular. 

Hence  the  rays  of  light  failing  out  of  air  into  water  are  refradted 
towards  the  perpendicular ;  whereas  a  ball  thrown  into  the  water  is 
refraQed  from  it ;  becaufe  water,  which  refills  the  motion  of  light 
lefs  than  air,  refills  that  of  the  ball  more  ;  or,  to  fpeak  more  juftly, 
becaufe  water,  by  it’s  greater  attradlion,  accelerates  the  motion  of  the 
rays  of  light  more  than  air  does  ;  for  that  this  is  the  true  caufe  of  re¬ 
fraction,  at  lead  in  light,  thall  be  thewn  under  Refraction  of 
light* 

To  have  a  body  refradled,  it  is  necefiary  that  it  Should  fall  ob¬ 
liquely  on  the  fccond  medium.  In  ‘perpendicular  incidence  there  is  no 
refraction.  ■» 

Yet  there  is  a  manifeft  ref  radii  on  even  of  perpendicular  rays  found  in 
ijland  CRYSTAL. 

Rohauh  adds,  that  though  an  oblique  incidence  be  necefiary  in  all 
other  mediums  vve  know' of,  yet  the  oblique  mutt  not  exceed  a  certain 
degree:  il  it  do,  the  body  will  net  penetrate  the  medium,  but  will 
be  refected  inftcad  of  being  refracted. 

1  hus  cannon-balls  in  lea  engagements,  falling  very  obliquely  on 
the  furface  of  the  water,  are  obferved  to  mount  aloft  again,  and  fre¬ 
quently  to  fweep  the  men  from  off  the  oppofite  decks  ;  and  the  like 
happens  to  the  little  Stones  wherewith  children  make  their  ducks  and 
drakes.  .  • 

1  he  ancients  confounded  refraction  with  refection,  and  Sir  Ifaac 
Newton  firft  taught  us  the  juft  difference  between  them.  He  thews  like 
wife,  that  there  is  a  good  deal  of  analogy  between  them,  and  parti¬ 
cularly  in  the  cale  of  light. 

Resistance  offolids,  is  the  force  wherewith  the  quiefeent  parts 
of  folia  bodies  oppote  the  motion  of  others  contiguous  therewith. 

^  Ol  thm  are  two  kinds,  The  firtt,  where  the  refitting,  and 
the  refitted  parts,  i.  e.  the  moving  and  quiefeent  bodies,  are  only  con¬ 
tiguous,  and  do  not  cohere ;  i.  e.  where  they  conftitute  feparate  bodies 
or  maths. 

This  rffiance,  is  what  M.  Leibnitz  calls  refifiance  of  the  furface  ; 
and  we,  properly,  friCiton  ;  the  contideration  whereof  being  of  the 
last  importance  in  thedo&rine  ot  machines,  fee  it’s  laws  under  the 
article  Friction. 


The  fecond  cafe  of  refifiance  is,  where  the  refifting  and  refit! 
pans  are  not  only  contiguous,  but  cohere;  i.e.  are  parts  of  the  fan 
continued  body  or  mafs.  This  refifiance  is  what  we  may  properly  c, 

remits nep :  and  was  full  coufidered  by  Galileo. 


Solid  of  the  leafi  resistance.  From  the  laft  propofition  the  fam 
author  deduces  the  figure  of  a  folid,  which  thall  have  the  leaf \  refif- - 
tar.ee  of  any  containing  the  fame  quantity  of  matter  and  furface. 

The  figure.  Suppofe  DN  F  G,  Plate  162,  fig.  104.,)  to  be  fitch  a 
curve,  as  that  if  from  any  point  N  be  let  fall  a  perpendicular  N  M, 
to  the  axis  A  B  ;  and  from  a  given  point  G  be  drawn  a  right  line 
G  R  parallel  to  a  tangent  to  the  figure  in  N,  arid  cut  the  axis,  when 
continued,  in  R  ;  M  N  be  to  G  R  as  G  R  cub .  to  4  B  R  X  G  B  y  ,• 
a  folid  deferibed  by  the  revolution  of  this  figure  about  it’s  axis  A  B, 
moving  in  a  medium  from  A  towards  B,  is  lefs  refitted  than  any  other 
circular  folid  of  the  famQ  area,  &c. 

Screw,  is  one  of  the  fix  mechanical  powers  ;  chiefly  ufed  in  pref- 
fing  or  fqueezing  bodies  clofe,  though  fometimes  alfo  in  raifing 
weights.  See  Mechanical  powers. 

Th z  ferew  is  a  right  cylinder,  as  A  B,  (Plate  162,  fig.  105,)  fur¬ 
rowed  fpiral-wife :  it  is  generated  by  the  equable  motion  of  a  right 
line  F  G,  (fig.  105,)  around  the  furface  of  a  cylinder  ;  while,  at  the  • 
fame  time,  the  point  I  defeends  equably  from  F  towards  G.  Or, 
it  may  be  conceived  to  be  made  by  cutting  a  piece  of  paper  into  the 
form  of  an  inclined  plane,  or  half  wedge,  and  then  coiling  it  round 
a  cylinder.  If  the  furrowed  furface  be  convex,  the  fcreiu  is  faid  to  be 
male  ;  if  concave,  it  is  female. 

Where  motion  is  to  be  generated,  the  male  and  female  ferew  are 
always  joined  ;  that  Js,  whenever  the  ferew  is  to  be  ufed  as  a  timple  en¬ 
gine,  or  mechanical  power.  When  joined  with  an  axis  in  peri- 
trochio,  there  is  no  occcafion  forji  female:  but  in  that  cafe  it  be¬ 
comes  part  of  a  compound  engine.  - 

The  ferew  cannot  properly  be  called  a  Ample  machine,  becaufe 
it  is  never  ufed  without  the  application  of  a  lever,  or  winch,  to  affilt 
in  turning  it. 

DoClrine  of  the  Screw.-  1.  If,  as  the  compafs,  deferibed  by  the 
power  in  one  turn  of  the  ferew,  is  to  the  interval  or  diifar.ee  between 
any  two  immediate  threads,  or  fpiral  windings,  as  B  I  (meafured 
according  to  the  length  of  the Jcrew),  fo  is  the  weight  or  reliftance  to 
the  power;  then  the  power  and  the  refittance  will  be  equivalent  one 
to  the  other  ;  and,  confequently,  the  power  being  increafed,  fo  as  to 
counteract  the  fridtion  of  the  ferew,  which  is  very  conliderable,.  will 
overcome  the  refittance.  For  it  is  evident,  that  in  one  turn  of  the 
ferew,  the  weight  is  fo  much  lifted  up,  or  the  refittance  fo  much 
removed,  or  the  thing  to  be  prefixed  is  fqueezed  fo  much  clofer  toge¬ 
ther,  as  is  the  distance  between  two  immediate  fpirals ;  and  in  the 
tame  time,  the  power  is  fo  much  moved,  as  is  the  compafs  deferibed 
by  the  faid  power  in  one  turn  of  the  [crew.  Wherefore  the  velocity 
of  the  weight  (or  whatsoever  anfwers  thereto)  will  be  to  the  velocity 
of  the  power,  as  is  tfie  faid  diftance  between  the  fpirals  to  the  com¬ 
pafs  deferibed  by  the  power,  in  one  revolution  or  turning  round  of 
th t  ferew ;  fo  that  the  gaining  in  power  is  here  recompenfed  by  the 
lofs  in  time.; 

2.  As  the  diftance  between  two  threads,  BI,  is  lefs;  the  power" 
required  to  overcome  the  faid  refittance  is  lefs  ;  therefore  the  finer  the 
thread,  the  eafier  the  motion. 

3.  If  the  male  ferew  be  turned  in  the  female,  at  reft,  a  lets  power 
will  be  required  to  overcome  the  refittance,  as  the  lever  or  fcytala, 

C  D,  (fig.  107,)  is  the  longer. 

4.  The'  diltance  of  the  power  from  the  center  of  the  ferew,  C  D, 
the  diftance  of  the  two  threads  I  K,  and  the  power  to  be  applied  in 
D,  being  given,  to  determine  the  refittance  it  will  overcome  :  or, 
the  refittance  being  given,  to  find  the  power  necefiary  to  overcome  it. 

Find  the  periphery  of  a  circle  deferibed  by  the  radius  C  D  ;  then 
to  the  diftance  between  the  two  threads,  .the  periphery  juft  found,  and 
the  given  power  ;  or,  to  the  periphery  found,  the  diftance  of  the  two 
ihreads  I  K,  and  the  given  refittance,  find  a  fourth  proportional. 
This,  in  the  former  cafe,  will  be  the  refittance  that  will  be  overcome 
by  the  given  power ;  and  in  the  latter,  the  power  necefiary  to  over¬ 
come  the  refifiance. 

E.  gr.  Suppofe  the  diftance  between  the  two  threads,  3,  the  diftance 
of  the  power  from  the  center  of  the  ferew  GD,  25,  and  the  power 
30  pounds  ;  the  periphery  of  the  circle  to  be  deferibed  by  the  power, 
will  be  found  157.  Therefore,  as 3:  157  ::  301570,  the  weight 
to  which  the  refiltance  is  equal. 

5.  I  he  refiltance  to  be  overcome  by  a  given  power  being  given: 
to  determine  the  diameter  of  the  ferew,  the  diftance  of  two  threads 
IK,  and  the  length  of  the  fcytala  or  handle;  the  diftance  of  the 
threads,  and  the  diameter  of  the  ferew,  may  be  afliimed  at  pleafure, 
if  the  male  be  to  be  turned  in  the  female  by  a  handle.  Then,  as  the 
given  power  is  to  the  refifiance  it  is  to  overcome,  fo  is  the  djftance 
of  the  threads  to  a  fourth  number,  which  will  be  the  periphery  to  be 
deferibed  by  the  handle  CD,  in  a  turn  of  the  fcreiu.  The  fomidia- 
meter  of  this  periphery,  therefore,  being  fought,  we  have  the  length 
of  the  handle  C  D.  But  if  the  female  ferew  be  to  be  turned  about  the 
male,  without  any  handle ;  then  the  periphery  and  femidiameter  found 
will  be  very  nearly  thofe  of  thefomo  required. 

E.  gr.  Suppofe  the  weight  0000,  the  power  106,  and  the  diftance 
of  the  threads  2  lines;  for  the  periphery  to  be  paffed  over  by  the 
power,  fay  100  :  6000  : :  2  :  120  ;  the.  femidiameter  of  which  peri¬ 
phery  being -j  of  1201=40  lines,  will  be  the  length  of  the  handle, 
if  any  be  ufed  ;  otherwife  the  fide  of  the  female  ferew  mutt  be  4® 
lines.  Mr.  Hunter  has  deferibed  a  new  method  of  applying  the  ferew 
with  advantage  in  particular  cafes. 

Endless  Screw.  If  a  ferew  be  fo  fitted  as  to  turn  a  dented 
wheel  D  F,  (fig.  108),  it  is  called  an  endlefs,  or  perpetual  ferew ;  be¬ 
caufe  it  may  be  turned  for  ever,  without  coming  at  an  end.  From 
the  tcheme,  it  is  evident  enough,  that  while  the  ferew  turns  once 
round,  the  wheel  only  advances  the  diftance  of  one  tooth. 

Doctrine  of  the  Endless  Screw,  i.  If  the  power  applied  to  the 
lever,  or  handle  of  an  endlefs ferew  A  B,  be  to  the  weight,  in  a  ratio 
compounded  of  the  periphery  of  the  axis  of  the  wheel  EH,  to  the 
periphery  deferibed  by  the  power,  in  turning  the  handle,  and  of  the 

revolutions 
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revolutions  of  the  wheel  DF,  to  the  revolutions  of  the  fcrew  CB, 
the  power  will  be  equivalent  to  the  weight. 

Hence,  1.  As  the  motion  of  the  wheel  is  exceedingly  flow,  a 
fmall  power  mac  raife  a  vail  weight,  bv  means  of  an  endiefs  [crew  ; 
for  this  reafon,  the  great  ufe  of  the  endiefs  Jcrew  is,  either  where  a 
great  weight  is  to  be  raifed  through  a  little  fyace  ;  or,  where  a  very 
flow,  gentle  motion  is  required.  On  which  account  it  is  very  ufe- 
ful  in  clocks  and  watches. 

2.  The  number  of  teeth,  the  diftance  of  the  power  from  the  cen¬ 
ter  of  the  (crew  AB,  the  radius  of  the  axis  HE,  and  the  power, 
being  given  ;  to  find  the  weight  it  will  raife. 

Multiply  the  diftance  of  the  power  from  the  center  of  the  [crew 
A  B,  into  the  number  of  teeth  :  the  produd  is  the  fpace  of  the  power 
pafted  through,  in  the  time  the  weight  palfes  through  a  fpace  equal 
to  the  peripheryof  the  axis,  F  ind  a  fourth  proportional  to  the  radius 
of  the  axis,  the  fpace  of  the  power  now  found,  and  the  power. 
This  will  be  the  weight  which  the  power  is  able  tofuftain.  Thus, 
if  A'B=3,  the  radius  of  the  axis  Hli— 1  ;  the  power  100  pounds, 
number,  of  teeth  of  the  wheel  DF  48  ;  the  weight  will  be  found 
14.400  ;  Whence  it  appears,  that  the  endiefs  Jcrew  exceeds  all  others 
in  increaiing  the  force  of  a  power. 

A  machine  for  lhewing  the  power  of  the  fcrew,  mav  be  contrived 
in  the  following  manner.  Let  the  wheel  C  (fig.  109,)  have  a  fcrew 
a  b  on  it’s  axis,  working  in  the  teeth  of  the  wheel  D,  which  wc  may 
fuppofe  to  be  forty-eight  in  number.  It  is  plain,  that  for  every  re¬ 
volution  of  the  wheel  C,  and  Jcrew  a  b ,  by  the  winch  A,  the  wheel 
D  will  be  moved  one  tooth  by  the  fenw  ;  and,  therefore,  in  forty- 
eight  revolutions  of  the  winch,  the  wheel  D  will  be  turned  once 
round..  Then,  if  the  circumference  of  a  circle,  deferibed  by  the 
handle  of  the  winch,  he  equal  to  the  circumference  of  a  groove  e 
round  the  wheel  D,  the  velocity  ot  the  handle  will  be  forty-eight 
times  as  great  as  the  velocity  of  any  given  poi-nr  in  the  groove.  Con- 
fequently,  if  a  line  G  goes  round-the  groove  e,  and  has  a  weight  of 
forty-eight  pounds  hung  to  it  below  the  pedeftal  F,  a  power  equal 
to  one  pound  at  the  handle  will  balance  and  fupport  the  weight. 
To  prove  this  by  experiment,  let  the  circumferences  of  the  grooves 
of  the  wheels  C  and  D  be  equal  to  one  another ;  and  then  if  a  weight 
-  H  of  one  pound  be  fufpended  by  a  line  going  round  the  groove  of 
the  wheel  C,  it  will  balance  a  weight  of  forty-eight  pounds  hanging 
by  the  line  G  ;  and  a  fmall  addition  to  the  weight  H  will  caufe  it  to 
defeend,  and  fo  raife  up  the  other  weight.  It  the  line  G,  inftead  of 
going  round  the  groove  e  of  the  wheel  D,  goes  round  it’s  axle  I,  the 
power  of  the  machine  will  be  as  much  incrcafed,  as  the  circum¬ 
ference  of  the  groove  e  exceeds  the  circumference  ot  the  axle  ;  and 
if  we  fuppofe  it  to  be  fix  times,  then  one  pound  at  H  will  balance 
fix  times  48,  or  288  pounds  hung  to  the  line  on  the  axle  ;  and  hence 
the  power  or  advantage  of  this  machine  will  be  as  288  to  1  ;  i.  e.  a 
man,  who  by  his  natural  ftrength  could  lift  an  hundred  weight,  will 
be  able  to  raife  288  hundred,  or  14 fa  ton  weight  by  this  engine. 

Spring,  is  nfed  to  fignify  a  body  of  any  ihape  perfectly  elaftic. 

Length  of  a  Spring,  may,  according  to  it’s  etymology,  fignify 
the  length  of  any  eiaftic  body,  but  is  particular!)  tiled  by  Dr. 
Jurin  to  fignify  the  greateft  length  to  which  a  fpring  can  be  forced 
inwards,  or  drawn  outwards,  without  prejudice  to  '  it’s  clafticity. 
Heobferves  this  would  be  the  whole  length,  were  the  fpring  conli- 
dered  as  a  mathematical  line  ;  but,  in  a  material  fpring,  is  the  dif¬ 
ference  between  the  whole  length,  when  the  fpring  is  in  it’s  natural 
•firuation,  or  the  lituation  it  will  reft  in  when  not  difturbed  by  any 
external  force,  and  the  length  or  fpace  it  takes  up  when  wholly 
Comp  relied  and  clofed,  or  when  drawn  out. 

Strength,  or  Force  of  a  Spring,  is  ufed  for  the  leaft  force  or 
weigh;,  which,  when  the  fpring  is  wholly  Comprelfcd  or  clofed,  will 
reftrain  it  from  unbending  itfclf.  Hence  alfo  the  force  of  a  fpring 
bent,  or  partly  clofed,  is  ufed  for  the  leaft  force  or  weight,  which, 
when  the  fpring  is  bent  through  any  fpace  lets  than  it’s  whole  length, 
will  confine  it  to  the  ftate  it  is  then  in,  without  Differing  it  to  un¬ 
bend  any  farther. 

The  theory  of fprings  is  founded  on  this  principle,  nt  t'cnfio,ficvis  ; 
that  is,  if  a  fpringbe  forced  or  bent  inwards,  or  drawn  outwards,  or 
any  way  removed  from  it’s  natural  lituation,  it’s  refiftance  is  pro¬ 
portional  to  the  fpace  by  which  it  is  removed  from  that  lituation. 
_  Tin’s  principle  was  verified  by  the  experiments  of  Dr.  Hook,  and 
fince  him  bv  thofe  of  others,  particularly  by  the  accurate  hand  of 
Mr.  George  Graham. 

For  the  better  intelligence  of  this  principle,  on  which  the  whole 
theory  of Jprings  depends,  fuppofe  a  fpring  (Plate  108,  fig.  I,)  CL, 
idling  with  the  end  L  againft  any  immoveable  lupport,  but  other- 
wile  lying  in  it’s  natural  lituation,  and  at  full  liberty  ;  then  if  this 
fpring  be  prefted  inwards  by  any  force  p,  or  Irom  C  towards  L, 
through  the  fpace  of  one  inch,  and  can  be  there  detained  by  that 
force  p,  the  refiftance  of  the  fpring,  and  the  force  p,  exadly  counter¬ 
balancing  one  another  ;  then  will  the  force  2  p  bend  the  fpring 
through  the  fpace  of  two  inches,  3/  through  three  inches,  4 p 
through-four  inches,  &c.  The  fpace  C  /  (fig  2,)  through  which  the 
fpring  is  bent,  or  bv  which  it’s  end  C  is  removed  from  it’s  natural 
lituation,  bein^  always  proportional  to  the  force  which  will  bend  it 
fo  far,  and  wfif  detain  it  fo  bent. 

And  if  one  end  L  be  faftened  to  an  immoveable  fupport,  (fig .  3,) 
and  the  other  end  C  he  drawn  outwards  to  /,  and  be  there  detained 
from  returning  back  by  any  force  p,  the  fpace  C 1,  through  which  it 
is  fo  drawn  outwards/ will  be  always  proportional  to  the  force/, 
which  is  able  to  detain  it  in  that  lituation. 

And  the  fame  principle  holds  in  all  cafes,  where  the  fpring  is  of 
any  form  whatfoever,  and  if  in  any  manner  whatfoever  forcibly  re¬ 
moved  from  it’s  natural  lituation. 

It  may  be  here  obicivcd,  that  the  fpring,  or  elaftic  force  of  the  air, 
is  a  power  of  a  different  nature,  ano  governed  by  different  laws  from 
that  of  a  material  fpring.  For  fuppoling  the  line  LC  (fig.  1,)  to  re  • 
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prerent  a  cylindrical  volume  of  air,  which  by  compreftion  is  reduced 
to  LI,  (fig.  2,)  or  by  dilatation  is  extended  to  L  /,  (fig.  3,)  it’s  elaftic 
force  will  by  reciprocally  asL /;  whereas  the  force,  or  refiftance  of 
ajprmg,  will  be  diredly  as  C  /. 

1  his  principle  beingpremifed,  Dr.  Jurin  gives  a  general  theorem 
concerning  the  adion  of  a  body  ftriking  on  one  end  of  a  fpring, 
while  the  other  end  is  fuppofed  to  reft  againft  an  immoveable  fup- 
{Trt*  And  any  objection  fhould  be  formed  againft  the  pofli- 
bility  of  an  immoveable  fupport,  lince  any  body,  how  great  foever, 
may  be  removed  out  of  it’s  place  by  the  leaft  force,  he  obferves,  that 
the  objedion  may  be  as  eafily  removed.  Thus,  if  the  fpring  LM  [fir. 
4>.)  he  luppofed  continued  to  N,  fo  that  LN—  LM,  if  a  body  M, 
w  ith  any  velocity  in  the  direction  ML,  ftrikes  one  end  of  thcj'pring, 
and  a  body  N  ,  at  the  fame  time,  with  an  equal  velocity,  and  a  con¬ 
trary  diredion  NL,  ftrikes  the  other  end  N  of  the  continued  fpring, 
the  point  L,  the  end  of  the  firft  fuppofed  fpring,  will  be  immoveable. 

Theorem.  It  a  fpring  of  the  ftrength  B,  and  the  length  CL,  (fig.  5,) 
lying  at  full  liberty  upon  an  horizontal  plane,  reft  with  one  end  L 
againft  an  immoveable  fupport  ;  and  a  body  of  the  weight  M,  mov¬ 
ing  w  ith  the  velocity  V,  in  the  diredion  of  the  axis  of  the  fpring, 
fit  ike  diredtly  on  the  other  end  C,  and  thereby  force  the  fpring  in¬ 
wards,  or  bend  it  through  any  fpace  CB  ;  and  a  middle  proportional 

CG  be  taken  between  the  line  CLX— >  and  2  a,  a  being  the 
.  P 

height  to  which  a  heavy  body  would  afeend  in  vacuo,  with  the  velo¬ 
city  V  ;  and  upon  the  radius  R— CG  be  ereded  the  quadrant  pf  a 
circle  GFA :  then, 

1.  When  the  fpring  is  bent  through  any  right  fine  of  that  quad¬ 
rant,  as  CB,  the  velocity  v  of  the  body  M  is  to  the  original  velocity 

V,  as  the  cofine  to  the  radius;  that  is,  vz=z\  X  XX. 

R 

2.  The  time/of  bending  the  fpring  through  the  fame  fine  CB,isto 
T,  the  time  ot  a  heavy  body’s  afeending  in  vacuo  with  the  velocity 

V,  as  the  correfponding  arch  to  2a;  that  is,  /^X  -Jl. 

2  a 

The  dodor  gives  a  demonftration  of  this  theorem,  and  deduces 
a  great  many  curious  corollaries  from  it.  Thefe  he  divides  into 
three  claffes.  The  firft  contains  fuch  corollaries  as  are  of  more  par¬ 
ticular  ufe  when  the  fpring  is  wholly  doled,  before  the  motion  of 
the  body  cealcs. 

The  fecond  comprehends  thofe  relating  to  the  cafe,  when  the  mo¬ 
tion  ot  the  body  ceafes  before  t  we  fpring  is  wholly  clofed.  And, 

The  third,  in  cafe  the  motion  of  the  body  ceafes  at  the  inftant 
that  the  fpring  is  wholly  clofed. 

We  ftiall  mention  fome  ot  the  laft  clafs,  as  the  moftfimple  ;  hav¬ 
ing  firft  premiled,  that  P  a±=  ftrength  o.  the  fpring,  L  =  it’s  length, 
V —the  initial  velocity  of  the  body  clofing  the  fpring ,  Mi — -ir’c 
mafs,  /—timefpent  by  the  body  in  ch.fing  the  fpring ,  f  =e=  , eight 
from  which  a  heavy  body  will  tall  in  vacuo  in  a  fecond  ot  nm,  ,  n-r~ 
the  height  to  which  a  body  w'ould  afeend  in  vacuo  with  the  velocity 
V,  C=e=the  velocity  gained  by  the  fall,  wi  — the  circumference  of  a 
circle,  w'hofe  diameter  is  1.  Tnen, 

1.  If  the  motion  of  the  body  Itriking  the  fpring  ceafe,  when  it  is 

PL 

wholly  clofed,  the  initial  velocity  V  is  equal  to  C  yL 


2.  The  initial  velocity  V  is  proportional  to  y' 


PL 

M* 


2MA 


3.  If  PL  be  given,  either  in  the  fame  or  in  different  fprings,  the 
initial  velocity  V  is  rcc  procally  as  y'  M. 

4.  The  produd  of  the  initial  velocity, and  the  timefpent  in  clofing 

the  fpring,  or  V  t,  is  equal  to  i°  X  and  is  proportional  to  L, 

4A 

the  length  of  the  fpring. 

5.  The  initial  quantity  of  motion,  or  MV,  is  equal  to  C  4/  XXXX 

2A 

6.  MV  is  proportional  to  y'PLM,  orP/.  And  if  PL  be  given, 
either  in  the  fame  or  different  fprings,  MV  is  as  \/  M. 

7.  If  -21  be  given,  either  in  the  fame  or  in  different  fprings,  the 

L 

initial  quantity  of  motion  is  as  the  length  of  the  fpring  into  the  time 
of  bending  it. 

8.  If  a  quantity  of  motion  MV  bend  a  fpring  through  it’s  whole 
length, and  be  confumed  thereby, no  other  quantity  of  motion  equal 

to  the  former,  as  bM  X— ,  will  clofe  fame  JprinZs  and  be  wholly 

confumed  thereby.  n 

9.  But  a  quantity  of  motion,  lefs  or  greater  than  MV, inany  given 
ratio,  may  clofe  the  fame  fpring,  and  be  wholly  confumed  in  clofing 
it;  and  the  time  fpent  in  clofing  the  fpring  will  be  refpedivcly  lefs 
or  greater,  in  the  fame  given  ratio. 

10.  The  initial  vis  viva,  or  MV2,  is  equal  to - ;  and  2  a 

M— PL-  ...  2A  _  ,  , 
1  r.  The  initial  vis  viva  is  as  the  redangle  under  the  ltrcngtn  anu 

length  of  the  fpring;  that  is,  MVV  is  as  PL. 

12.  If  —  be  given,  the  initial  vis  viva  is  as  P2,  or  as  L2. 

13'.  If  the  vis  viva  MV2  -bend  a  fpring  through  it’s  whole  length  ; 
and  be  confumed  in  clofing  it ;  any  other  visviva,  equal  to  the  former, 

as  n  «M  X  — ,  will  clofe  therfame fpring,  and  be  confumed  thereby. 

14.  But  the  time  of  clofing  the  fpring  by  the  vis  viva,  nn  Mx 

XI  will  be  to  the  time  of  clofing  it  by  the  vis  viva  MV2,  as  n  to  1. 
nn 
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15.  If  the  vis  viva  MV2  be  wholly  confuted  mdofinea  fpnng 
of  the  ftrength  P,  and  length  L ;  then  the  vis  viva  n  n  MV  ^ 
fuffimn'  toclofe,  1.  Either  a  fpnng  of  the  ftrength n  n  1  ,  and  length 
L  2.  Or  a  fpnng  of  the  ftrength  n  P,  and  length  »  L.  3- 
the  ftrength  P,  and  length  «  «  L .  4.  Or  if  »  be  a  whole  number,  the 
number  «  *  of  firing,  each  of  the  ftrength P,  and  length  L,  one  after 
another.  We  mav  add,  that  it  appears  from  hence,  that  the  num¬ 
ber  of  fimilar  and  equal  /firings  a  given  body  in  motion  can  wholly 
clore  is  always  proportional  to  the  fquares  of  the  velocity  of  that 
body  And  it  is  from  this  principle  that  the  chief  argument,  to 
prove  the  force  of  a  bodv  in  motion  to  be  as  the  fquare  of  it’s  velo¬ 
city,  is  deduced.  See  Force. 

The  theorem  abovementioned,  and  its  corollaries,  will  hold 
equally,  if  the /firing  be  fuppofed  to.  have  been  atfirftbent  through 
a  certain  fpace,  and  by  unbending  itlelf,  to  preis  upon  a  body  at 
reft,  and  thereby  to  drive  that  body  before  it,  during  the  time  of  it’s 
exp'anfion  :  only  V,  inftead  of  being  the  initial  velocity  with  which 
the  body  ftruck’the  J firing,  will  now  be  the  final  velocity  with  which 
the  body  parts  from  th c /firing  when  totally  expanded. 

It  is  alfo  to  be  obferved,  tiiat  the  theorem,  Ac.  will  hold  equally 
good,  if  the/firing,  inftead  of  being  prefled  inward,  be  drawn  out¬ 
wards  by  the  action  of  the  body.  The  like  may  be  faid,  if  the 
/firing  be  fuppofed  to  have  been  already  drawn  outwards  to  .a  certain 
length,  and  in  reftoring  itfeif  draw  the  body  after  it.  And  laitlv, 
the  theorem  extends  to  a  /firing  of  any  form  whatever,  provided  L 
be  the  greateft  length  it  can  be  extended  to  from  it’s  natural  fixa¬ 
tion,  and  P  the  force  which  will  confine  it  to  that  length. 

Steelyard,  a  kind  of  balance,  called  alfo  /Intern  Rowana ,  or 
the  Raman  balance  ;  by  means  whereof,  the  gravities  of  different 
bodies  are  found  by  the  ufe  of  one  fingle  weight. 

Cmftruftion  a/  the  Steelyard.  Itconfilfsof  an  iron  beam  AB 
(Plate  10%,  fig.  6,)  wherein  a  point  is  affianc'd  at  pleafure,  as  C,  and 
on  this,  a  perpendicular  raifed  CD.  On  the  fhorter  arm  AC,  is 
hung  a  fcale  or  bafon  to  receive  the  bodies  weighed  :  the  w’eight  I 
is  fhiffed  this  way  and  that  way  on  the  beam,  till  it  be  a  counterba¬ 
lance  to  one,  two,  three  or  four,  Ac.  pounds  placed  in  the  fcale;  and 
the  points  are  noted  wherein  I  weighs  as  one,  two,  three,  four,  Ac. 
pounds.  From  this  conftrudionofthe /icelyard,  the  manner  of  ufing 
it  is  apparent.  But  the  inftrumenr,  being  very  liable  to  deceit,  is 
therefore  not  to  be  countenanced  in  commerce. 

Wedge,  cuneus ,  is  tnelaftof  tho  five  powers,  or  fimple  machines. 

The  wedge  is  a  triangular  prifm,  whofe  bafes  are  ifofceles  acute- 
angled  triangles. 

Authors  are  divided  about  the  principle  whence  the  wedge  derives 
it’s  power. 

Ariftotle  confiders  it  as  two  levers  of  the  firft  kind,  inclined  to¬ 
ward  each  other,  and  ading  oppofite  ways.  Guido  Ubaldus,  Mer- 
fennus,  Ac.  will  have  therp  levers  of  the  fecond  kind.  But  Fr.  de 
JLanis  (hews,  that  the  wedge  cannot  be  reduced  to  any  lever  at  all. 

Others  refer  the  wedge  to  the  inclined  plane.  Others,  again,  with 
De  Stair,  deny  the  wedge  to  have  fcarce  any  force  at  all ;  and  aferibe 
much  the  greateft  part  to  the  mallet  that  drives  it. 

It’s  dodrine  (according  to  fome  writers)  is  contained  in  this  pro- 
pofition.  “  If  a  power  be  applied  to  a  wedge,  in  fuch  manner,  as 
that  the  line  of  diredion  CD  (Plate  108,  fig.  7,)  perpendicular  to 
AB,  is  to  the  refiftance  to  be  overcome,  as  AB  to  CD  ;  the  power 
will  be  equal  to  the  refiftance.” 

Or  thus:  “If  the  power  diredly  applied  to  the  head  of  the 
wedge,  be  to  the  refiftance  to  he  overcome  by  the  wedge,  as  the  thick¬ 
nefs  of  the  zbedge  is  to  it’s  height  ;  then  the  power  will  be  equivalent 
to  it’s  refiftance  ;  and,  if  increafed,  will  overcome  it.” 

In  proof  of  this  propofition,  they  allege,  that  the  firmnefs  whereby 
the  parts  of  the  obilacle,  fuppofe  wood, adhere  to  one  another,  is  the 
refiftance  to  be  overcome  by  the  wedge:  and  that  while  the  wedge  is 
driven  into  the  wood,  the  way  or  length  it  has  gone  is  BH  (fig  S)  ■ 
.and  DC  is  the  way  or  length  gone  in  the  fame  time,  by  the  impe¬ 
diment  ;  that  is,  the  parts  C  and  D  of  the  wood  are  fo  far  divided 
afunder:  and  according  as  the  wedge  is  driven  down  farther  and 
farther  along  it’s  height  ;  fo  the  parts  C  and  D  of  the  wood  are  di¬ 
vided  more  and  more,  along  the  thicknefs  of  the  wedge. 

But  Dr.  Defaguliers  has  proved,  that,  when  the  refiftance  ads 
perpendicularly  againft  the  fides  of  the  wedge,  the  power  is  to  the 
whole  refiftance  as  the  length  of  both  fides  of  the  wedge ,  taken  to¬ 
gether,  is  to  the  thicknefs  of  it's  back. 

,  ,Ac<:ord>ng  t0  the  preceding  theory,  if  the  thicknefs  of  the  wed*e 
that  is  the  way  of  the  impediment,  and  confequently  it’s  velocity) 
be  to  the  height  of  the  wedge  (that  is,  the  way,  and  confequently 
the  velocity  of  the  power)  as  the  power  to  the  impediment/  or  re¬ 
fiftance  ;  then  the  momentum  of  the  power,  and  the  impediment, 
will  be  equal  the  one  to  the  other  :  and  confequently  the  power 

being  mcreafed,  will  overcome  the  refiftance.  *  v  * 

Apfn’,' *J,hc  P°,wfr  equivalent  to  half  the  refiftance,  is  to  it  as 
A9- to  thar  ls»  as  tbe  whole  fine  to  the  co-tangent  of 

half  the  angle  of  the  wedge  ADC.  And,  2.  As  the  tangent  of  a 
lefs  angle  is  Ids  than  that  of  a  greater,  the  power  muft  have  a  greater 
proportion  to  halt  the  refiftance,  if  the  angle  be  greater,  than  if  left 
coniequendy,  the  acuter  the  wedge  is,  the  more  does  it  increafe  he 
power.  u*c 

The  above  proportion  is  adopted  by  Wallis,  but  s’Gravefande 
ob.erves,  that  when  the  parts  of  the  wood  are  feparated  before  the 

wofd’  I  ,  f°rC  a  y  Wrich  iC  i$  thru(t  5n  is  t0  refiftance  of  the 

fide  rh  inC  /  raW!J  fr°m  l  P°in!  10  the  middlc  of  bafe  to  the 
fide  01  the  wedge,  and  at  right  angles  with  the  fide  of  the  feparated 

rhe°wnoitmUrd’ l°  th?  hcight  of  thc  wtd&  *  but  when  the  parts  of 
the  wood  arc  eparated  no  farther  than  the  wedge  is  driven  in  the 

power  is  to  the  ^  M 


To  this  method  of  eftimating  the  power  of  the  wedge  it  has  been 
objeded  that,  by  allowing  each  part  of  the  weight  to  have  moved 
through  a  fpace  equal  to  half  the  back  of  the  wedge,  whillt  the  power 
has  moved  through  it’s  height,  and  the  whole  weight  to  have  moved 
through  a  fpace  equal  to  the  whole  back,  the  whole  is  made  to  move 
farther  than  it’s  parts. 

Mr.  Mufchenbroeck  ftates  the  proportion  of  the  power  to  the 
weight  in  a  fimple  wedge,  or  half  the  wedge  (fig.  7,)  bifeding  it  by  a 
plane  paffing  through  CD,  as  it’s  back  is  to  it’s  length,  or  in  that 
cafe  as  AC  to  CD :  and  in  a  double  wedge  or  the  wedge  ABD,  as 
AB  to  2CD. 

Mr.  Fergufon  eftimates  the  power  of  the  wedge,  in  the  two  cafes 
mentioned  by  s’Gravefande,  in  the  following  manner.  When  the 
wood  does  not  cleave  at  any  diftance  before  the  wedge,  there  will 
be  an  equilibrium  (he  fays)  between  the  power  impelling  the  wedge 
downward,  and  the  refiftance  of  the  wood  ading  againft  the  two 
fides  of  the  wedge,  if  the  power  be  to  the  refiftance  as  half  the  thick- 
nefs  of  the  wedge  at  it’s  back  is  to  the  length  of,  either  of  it’s  fides  : 
and  if  the  power  be  increafed  fo  as  to  overcome  the  fridion  of  the 
wedge,  and  the  refiftance  arifing  from  the  cohefion  or  Itickage  of 
the  wood,  the  wedge  will  be  driven  in,  and  the  wood  fplit  afunder. 

But  when  the  wood  cleaves  at  any  diftance  before  the  wedge  (as  it 
generally  does)  the  power  impelling  the  wedge  will  be  to  the  re¬ 
fiftance  of  the  wood  as  half  it’s  thicknefs  is  to  the  length  of  either 
fide  of  the  cleft,  efti mated  from  the  top  or  adingpart  of  the  wedge: 
for,  fuppofing  the  wedge  to  be  lengthened  down  to  the  bottom  of 
the  cleft,  the  power  will  be  to  the  refiftance  as  half  the  thicknels  of 
the  ivedge  is  to  the  length  of  either  of  it’s  fides  ;  or,  which  amounts 
to  the  fame  thing,  as  the  whole  thicknefs  of  the  wedge  is  to  the 
length  of  both  it’s  lides. 

In  proof  of  this  proportion  we  may  fuppofe  the  wedge  divided 
lengthways  into  two  equal  parts,  and  then  it  will  become  two 
equally  inclined  planes  ;  one  of  which,  as  a  b  c  (fig.  9,)  may  be 
made  ufe  of  as  a  ha\f-wedge  for  feparating  the  moulding  cd  from  the 
wainfeot  AB.  When  this  has  been  driven  it’s  wnole  length  a  c  be¬ 
tween  the  wainfeot  and  moulding,  it’s  fide  ac  will  be  at  cd,  and  tiie 
moulding  will  be  feparated  to  f  g  from  the  wainfeot. 

From  the  property  of  the  inclined  plane  it  appears,  that  to  have 
an  equilibrium  between  the  power  impelling  the  half- wedge  and  the 
refiftance  of  the  moulding,  the  former  muft  be  to  the  latter,  as  ab 
toac;  that  is,  as  the  thicknefs  of  the  back  which  receives  the 
ftroke  is  to  the  length  of  the  fide  againft  which  the  mould¬ 
ing  ads.  Confequently,  fince  the  power  upon  the  ha\i-wedgt 
is  to  the  refiftance  againft  it’s  fide,  as  the  half  back  a  b  is  to  the 
whole  fide  ac,  it  is  plain,  that  the  power  upon  the  whole  Xvedge 
(where  the  whole  back  is  doubly  the  half  back)  muft  be  to  the  re¬ 
fiftance  againft  both  it’s  fides,  as  the  thicknefs  of  the  whole  back  is 
to  the  length  of  both  the  fides,  fuppofing  the  wedge  at  the  bottom 
of  the  cleft ;  or  as  the  thicknefs  of  the  whole  back  to  the  length  of 
both  fides  of  the  cleft,  when  the  wood  fplits  at  any  diftance  before 
the  wedge.  For,  when  the  wedge  is  driven  quite  into  the  wood,  and 
the  wood  fplits  at  ever  fo  ftnall  a  diftance  before  it’s  edge,  the  top 
of  the  wedge  then  becomes  the  ading  part,  becaufe  the  wood  does 
not  touch  it  any  where  elfe.  And  fince  the  bottom  of  the  cleft  mull 
be  confidered  as  that  part  where  the  whole  ftickage  or  refiftance  is 
accumulated,  it  is  plain,  from  the  nature  of  the  lever,  that  the  far¬ 
ther  the  power  ads  from  the  refiftance,  the  greater  is  the  advantage. 

Some  wwiters  have  indeed  advanced,  that  the  power  of  thew^f 
is  to  the  refiftance  to  be  overcome,  as  the  thicknefs  of  the  back  of 
the  wedge  is  to  the  length  only  of  one  of  it’s  fides;  but  this,  lays 
Mr.  Fergufon,  feems  very  ftrange  ;  for,  if  we  fuppofe  AB  (fig.  10,) 
to  be  a  ftrong  inflexible  bar  of  wood  or  iron  fixed  into  the  ground  at 
CB,  and  D  and  E  to  be  two  blocks  of  marble  lying  on  the  ground 
on  oppofite  fides  of  the  bar ;  it  is  evident  that  the  block  D  may  be 
feparated  from  the  bar  to  the  diftance  d  equal  10  a  b,  by  driving  the 
inclined  plane  or  half-wedge  ab  0  down  between  them ;  and  the  block 
E  may  be  feparated  to  an  equal  diftance  on  the  other  fide,  in  like 
f  manner,  by  the  half -wedge  c  do.  But  the  power  impelling  each  half- 
wedge  will  be  to  the  refiftance  of  the  block  againft  it’s  lide,  as  the 
thicknefs  of  that  hal f-wedge  is  to  the  length  of  it’s  ading  fide. 
Therefore  the  power  to  drive  both  the  hn\i-wedges  is  to  the  reliit- 
anccs,  as  both  the  half  backs  are  to  the  length  of  both  the  ading 
fides,  or  as  half  the  thicknefs  of  the  whole  back  is  to  the  length  of 
either  fide.  And,  if  the  bar  be  taken  away,  the  blocks  put  clofe 
together,  and  the  two  ha\f-wedges  joined  to  make  cine  ;  it  will  re¬ 
quire  as  much  force  to  drive  it  down  between  the  blocks,  as  is  equal 
to  the  fum  of  the  feparate  powers  ading  upon  the  half -wedges  wnen 
the  bar  was  between  them. 

Mr.  Ludlam,  in  a  moft  ingenious  Effay  -on  the  Power  of  the 
Wedge,  propofes,  with  a  particular  view  to  the  machines  deferibed  by 
s’Gravefande,  Defaguliers,  and  Fergufon,  for  eftimating  the  power 
of  the  wedge,  to  determine  this  power,  when  two  equal  forces  ad 
on  the  lides  of  an  ifofceles  triangle  in  diredions  parallel  to  the  back 
but  oppofite  to  each  other,  and  are  fuftained  by  a  third  force  ading 
perpendicularly  on  the  back  of  the  wedge.  For  this  purpofe,  let 
ABC  (fig.- 11,)  be  an  ifpfceles  wedge ,  whofe  angular  point  is  C» 
fides  AC  and  JBC,  back  AB,  and  perpendicular  height  HC :  let 
FE  reprefent  the  quantity  and  diredion  of  the  force  applied  to 
one  of  the  fides :  this  may  be  refolved  into  two  other  forces  FD 
and  DE,  the  former  parallel  and  the  latter  perpendicular  to  the 
fide  AC  ;  and  the  oblique  force  FE  will  have  juft  the  fame  effed 
upon  the  wedge  as  a  lefs  perpendicular  force  DE  ;  the  former  be¬ 
ing  to  the  latter  as  AC  is  to  HC.  But  this  laft  perpendicular  force 
on  the  fide  AC  is  to  that  on  the  back  which  balances  it,  as  AC  is  to 
AH  ;  whence, compounding thefe  ratios, thcobliqueforceagainftone 
fide  of  the  wedge  is  to  the  perpendicular  force  on  the  back  which 
balances  it,  as  AC2  is  to  AH\  HC.  The  oblique  force  fe  on 
the  other  fide  of  'the  wedge,  being  equal  to  FE,  will  require  another 
a  perpendicular 
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perpendicular  force  on  the  back  to  balance  it  equal  to  the  former 
perpendicular  force ;  whence  the  whole  force  on  both  fidcs  of  the 
■wedge  is  to  the  whole  force  on  the  back  as  AC2  is  to  A  H  X  H  C, 
or  as  the  fqirare  of  the  fide  of  the  Wedge  to  the  redangle  under  half 
the  back  and  the  perpendicular  height. 

Weight,  pvrdns,  is  anv  thing  to  be  raifed,  fuftained,  or  moved 
bv  a  machine ;  or  any  thing  that  in  any  manner  relifts  the  motion 
to  be  produced.  See  Motion,  See. 

In  all  machines,  there  is  a  natural  ratio  between  the  weight  and 
the  moving  power.  If  the  weight  be  incrcafed,  the  power  muft  be 
fo  too ;  that  is,  the  wheels,  &c.  are  to  be  multiplied,  and  fo  the 
time  increafed,  or  the  velocity  diminilhcd. 

“  The  center  of  gravity  F,  ( Plate  108,  fig*  12,)  of  a  body  I  H, 
together  with  the  weight  of  the  body,  being  given;  to  determine 
the  point  M,  in  which,  lying  on  a  horizontal  plane,  a  given  weight 
G,  hung  in  L,  cannot  remove  the  body  I  H  out  of  it’s  horizontal 
fituation.” 

Conceive  a  weight  hung  in  the  center  of  gravity  F,  equal  to  the 
weight  of  the  whole  body  I  H,  and  find  the  common  center  of  gra¬ 
vity  M,  of  that  and  thegiven  weight  G.  If  the  point  M  be  laid 
on  the  horizontal  plane;  the  weight  G  will  not  be  able  to  move  the 
body  H  I  out  of  it’s  place. 

“  The  center  of  gravity  C  (jig.  13,)  of  a  body  AB,  together 
with  \dsweight  G,  being  given  ;  to  determine  the  points  L  and  M, 
wherein  props  M  N  and  LO  are  to  be  placed,  that  each  may  bear 
anvgiven  proportion  of  the  weight." 

In  the  horizontal  line  A  B,  palling  through  the  center  of  gravity 
C,  alfume  the  right  lines  MC  and  C  L  in  the  given  ratio.  Props, 
then,  MN,  LO,  placed  in  thefe  points,  will  be  preffed  in  the 
given  ratio. 

Hence,  if  in  the  points  M  L,  in  lieu  of  props,  you  place  the 
ftioulders  or  arms  of  porters  See.  they  will  be  able  to  bear  the  bur¬ 
den  alike,  if  their  fhares  be  proportioned  to  their  ftrength.  Thus 
we  have  a  way  of  diftributing  a  burden  in  any  given  ratio. 

Wheel,  rota,  is  a  limple  machine,  confiding  of  a  round  piece 
of  wood,  metal,  or  other  matter,  which  revolves  on  an  axis.  See 
Axis  and  Mechanical  Powers. 

The  wheel  is  one  of  the  principal  mechanic  powers.  It  has  place 
in  moft  engines :  in  effed,  it  isofan  aficmblage  of  wheels  that  mod 
of  our  chief  engines  ate  compoied.  Witnefs  clocks,  mills,  See. 

It’s  form  is  various,  according  to  the  motion  it  is  to  have,  and 
the  ufe  it  is  to  anfwer.  By  this  it  is  diftiuguillied  into Jimple  and 
dented. 

Simple  Wheels,  are  thofe  whofe  circumference  and  axis  are 
uniform,  and  which  are  ufed  fingly,  and  not  combined.  Such  are 
the  wheels  of  carriages,  which  are  to  have  a  double  motion  ;  the  one 
circular,  about  their  axis  ;  the  other  rectilinear,  by  which  they  ad¬ 
vance  along  the  road,  &c.  which  two  motions  they  appear  to  have  ; 
though,  in  effed  they  have  but  one  :  it  being  impolfible  the  fame 
thing  fhould  move,  or  be  agitated,  two  different  ways  at  the  fame 
time. 

This  one  is  a  fpiral  motion  ;  as  is  eafily  feen,  by  fixing  a  piece 
of  chalk  on  the  face  of  a  wheel,  fo  as  that  it  may  draw  a  line  on  a 
wall,  as  the  wheel  moves.  The  line  it  here  traces  is  a  juft  fpiral, 
and  ftill  the  more  curve,  as  the  chalk  is  fixed  nearer  the  axis. 

This  fad ,  however,  has  been  difputed  ;  and  it  has  been  alledged, 
that  nothing  is  more  eafy  than  for  any  one,  who  will  take  the  trou¬ 
ble  to  make  the  experiment,  to  prove  it’s  falfhood.  Place  the 
chalk  on  the  face  of  the  wheel,  as  directed,  and  you  will  find  that, 
fofar  from  it’s  deferibing  a  juft  fpiral,  and  that  dill  the  more  curve 
as  the  chalk  is  fixed  nearer  the  axis,  the  chalk,  if  placed  on  the  pe¬ 
riphery  of  the  wheel,  will  deferibe  a  cycloid,  and  the  nearer  it  is 
placed  to  the  axis,  the  nearer  will  the  line  it  deferibes  approach  to 
the  ftrait  line  which  is  deferibed  by  the  axis  itfelf.  Moreover,  it 
is  not  true,  nor  pretended  to  befo,  thatthe  fame  thing  moves  two 
ways  at  once  in  the  reefili near  and  circular  motion  of  wheels.  The 
local  motion,  or  motion  of  the  whole  wheel,  is  rectilinear  only  ;  that 
of  thep'i/  Af  of  the  circular.  Nor  can  this  latter  motion  with 

any  propriety  be  called  that  of  the  wheel,  unlefs  thefame  thing  could 
alfo  move  quick  and  flow  at  rhe  fame  time,  which  the  different 
parts  of  the  wheel,  in  revolving  round  it’s  axis,  evidently  do. 

For  a  very  nice  phenomenon,  in  the  motion  of  thefe  wheels,  fee 
Rota  Arifhtcliea. 

•  We  fhall  add,  that,  in  wheels  of  this  kind,  the  height  fhould 
always  be  proportioned  to  the  ftature  of  the  animal  that  draws  or 
moves  them.  The  rule  is,  that  the  load  and  the  axis  of  the  wheels 
be  of  the  fame  height  with  the  power  that  moves  them  ;  otherwife, 
the  axis  being  higher  than  the  beaft,  part  of  the  load  will  lie  upon 
him;  or,  if  it  be  lower,  he  pulls  to  difadvantage,  and  muft  exert 
greater  force.  'Though  Stevinus,  Dr.  Wallis,  Sec.  fhew,  that,  to 
draw  a  vehicle,  See.  over  vvafte,  uneven  places,  it  were  beft  to  fix 
the  traces  to  the  wheels  lbmewhat  lower  than  the  horfe’s  breaft.  See 
Wheels  of  coaches.  Sec. 

'I  he  power  of  thefe  wheels  refults  from  the  difference  of  the  radii 
of  the  axis,  and  circumference.  The  canon  is  this  :  “  As  the  ra¬ 
dius  of  the  axis  is  to  that  of  the  circumference,  fo  is  any  power  to 
the  weight  it  can  fuftain  hereby.” 

This  is  alfo  the  rule  in  the  axis  in  peritfochio  \  and,  in  effed, 
the  wheel ,  and  the  axis  in  peritrochio,  are  the  fame  thing;  only, 
in  theory,  it  is  ufually  called  by  the  latter  name,  and,  in  pradice, 
by  the  former. 

Dented  Wheels,  are  thofe  either  whofe  circumference,  oraxis, 
is  cut  into  teeth,  by  which  they  are  capable  of  moving  and  adting 
on  one  another,  and  of  being  combined  together.  Their  ufe  is 
very  confpicuous  in  clocks,  jacks,  Sec. 

The  power  of  the  dented  wheel  depends  on  thefame  principle  as 
that  of  the  fimple  one.  It  is  only  that  to  the  limple  axis  in  peri¬ 
trochio,  which  a  compound  lever  is  to  a  fiririple  lever. 
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.  s  dodtrine  is  comprifed  in  the  following  canon  ;  viz  “  The 

tTthif  Pa',’er  t0  the  WCi&ht’”  in  order  for  that  to be  equivalent 
o  this,  muft  be  compounded  of  the  ratios  of  the  diameter  ofthe 

axis  of  the  laft  wheel  to  the  diameter  of  the  firft ;  and  ofThe  ratio  of 
nenumberof  revolutions  of  the  laft  wheel,  to  thofe  ofthe  firft  in 
he  fame  time.”  But  this  dodrine  will  deferve  a  more  particular 

1.  I  hen,  if  the  weight  be  multiplied  into  the  product  ofthe  radii 
V,  ax,cs>  ar>dthat  produdt  be  divided  by  the  produd  ofthe  radii 
ot  t he  wheels,  the  power  required  tofuftain  the  weight  will  be  found 
Suppofe  e.  gr  the  weight  A  (Plate  108,  Jig.  ,4,)  =  6000  pounds; 
B  u  6  'nCheS’.CD==34  inches,  EF  =  5  inches,  EG  =  ?c 
inches,  H  I  =4.  inches,  HK  =27  inches:  then  will  BCvEF 
X  — 12°;  anfi  9DXb.GxHK  — 32130.  Hence  the 
power  required  to  fuftain  the  weight,  will  be  6oco  V  120—02120 
=22|  very  nearly  ;  a  fmall  addition  to  which  will  raifeit. 

2.  it  the  power  be  multiplied  into  the  produd  of  the  radii  ofthe 

ivheels,  and  the  fadum  be  divided  by  the  produd  ofthe  radii  ofthe 
axes  ;  the  quotient  will  be  the  weight  which  the  power  is  able  to 
luitam.  1  hus,  if  the  power  be  22^  pounds ;  the  weight  will  be 
0000  pounds.  ,  b 


3.  A  power  and  weight  beinggiven,  to  find  the  number  of  wheels 
and  in  each  wheel  the  ratio  of  the  radius  of  the  axis,  to  the  radius 
of  the  wheel ;  fo  as  that  the  power,  being  applied  perpendicularly 
to  the  periphery  of  the  laft  wheel,  may  fuftain  the  given  vveiaht 

Divide  the  weight  by  the  power;  refolve  the  quotient  into  the 
factors  which  produce  it.  Then  will  the  number  of  fadors  be  the 
number  of  wheels  ;  and  the  radii  of  the  axes  will  be  to  the  radii  of 
the  wheels,  as  unity  to  the  feveral  wheels.  Suppofe,  e.  gr.  a  weight 
of  3000  pounds,  and  a  power  of  60,  the  quotient  of  the  formerly 
the  latter,  is  500,  which  refolves  into  thefe  fadors,  4.5. 5.5.  Four 
ivheels  Tire,  therefore,  to  be  made  ;  in  one  of  which,  the  radius  ofthe 
axis  is  to  the  radius  of  the  wheel,  as  1  to  4  ;  in  the  reft,  as  1  to  -. 

4.  If  a  power  move  a  weight  by  means  of  two  wheels,  the  revo¬ 
lutions  of  the  flower  wheel  are  to  thofe  of  the  fwifter,  as  the  peri¬ 
phery  of  the  fwifter  axis  is  to  the  periphery  of  the  wheel  that 
catches  on  it. 

Hence,  1.  The  revolutions  are  as  the  radius  of  the  axis  FE  to  the 
radius  of  the  wheel  DC.  2.  Since  the  number  of  teeth  in  the  axis 
F  D,  is  to  the  number  of  teeth  in  the  circumference  of  the  whcelM 
as  the  circumference  of  that  to  the  circumference  of  this  ;  the  re¬ 
volutions  of  the  flower  wheel  M  are  to  the  revolutions  of  the  fwifter 
N,  as  the  number  of  teeth  in  the  axis,  to  the  number  of  teeth  in 
the  wheel  M,  which  it  catches. 

,5.  If  the  fadum  of  the  radii  of  the  wheels  G  E,  DC,  be  multi¬ 
plied  into  the  number  of  revolutions  of  the  flowed:  wheel  M,  and  the 
produd  be  divided  by  the  fadum  of  the  radii  of  the  axes  which 
catch  into  them,  G  H,  DE,  See.  the  quotient  will  be  the  number 
of  revolutions  of  the  fwifter  wheel  O.  E.  gr.  IfGE  — 8,  DC 
=  12,  GH—  4,  DE=3,  and  the  revolution  of  the  wheel~M.  be 
one  ;  the  number  of  revolutions  of  the  wheel O  will  be  8. 

6.  If  a  power  move  a  weight  by  means  of  divers  ivheels,  the  fpace 
palled  over  by  the  weight,  is  to  the  fpace  of  the  power,  as  the  power 
to  the  weight.  Hence,  the  greater  the  power,  the  quicker  is  the 
weight  moved  ;  and  vice  verjd. 

7.  The  fpaces,  palled  over  by  the  weight  of  the  power,  are  in 
a  ratio  compounded  of  the  revolutions  of  the  floweft  wheel,  to  the 
revolutions  of  the  fwifteft ;  and  of  the  periphery  of  the  axis  of  that, 
to  the  periphery  of  this.  Hence,  fince  the  fpaces  ofthe  weight  and 
the  power  are  reciprocally  as  the  fuftaining  power  is  to  the  weight ; 
the  power  that  fuftains  a  weight,  will  be  to  the  weight,  in  a  ratio 
compounded  ofthe  revolutions  of  the  floweft  wheel,  to  thofe  ofthe 
fwifteft,  and  ofthe  periphery  of  the  axis  of  that,  to  the  periphery 
of  this. 

8.  The  periphery  of  the  axis  of  the  floweft  wheel,  with  the  pe¬ 
riphery  of  the  fwifteft  wheel,  being  given;  as  alfo  the  ratio  ofthe 
revolutions  of  the  one,  to  thofe  of  the  other  ;  to  find  the  fpace  which 
the  power  is  to  pals  over/  while  the  weight  goes  any  given  length. 

Multiply  the  periphery  of  the  axis  of  the  floweft  wheel  into  the 
antecedent  term  of  the  ratio,  and  the  periphery  of  the  fwifteft  wheel, 
into  the  confequent  term  ;  and  to  thefe  two  produds,  and  the  given 
fpace  of  the  weight,  find  a  fourth  proportional :  this  will  be  the 
fpace  of  the  piower.  Suppofe,  e.  gr.  the  ratio  of  the  revolutions  of 
the  floweft  wheel,  to  thofe  of  the  fwifteft,  to  be  as  2  to  7,  and  the 
fpace  of  the  weight  30  feet ;  and  let  the  periphery  of  the  axis  of  the 
floweft  wheel  be  to  that  of  the  fwifteft,  as  3  to  8  :  the  fpace  of  the 
power  will  be  found  280.  For  2  X  3 :  7  X  2  : :  3°  :  280. 

9.  The  ratio  of  the  peripheries  of  the  fwifteft  wheel,  and  of  the 
axis  of  the  flowed  ;  together  with  the  ratio  of  their  revol  utions,  and 
the  weight,  being  given:  to  find  the  power  able  to  fuftain  it. 

Multjply  both  the  antecedents  and  the  confequents  of  the  given 
ratios  into  each  other,  and  to  the  produd  of  the  antecedents,  the 
produd  of  the  confequents,  and  thegiven  weight,  find  a  fourth 
proportional :  that  will  be  the  power  required.  Suppofe  e.  gr.  the 
ratio  of  the  peripheries  8:3;  that  of  the  revolutions  7  :  2,  and  the 
weight  2000:  the  power  will  be  found  214^.  For  7  X  2  X  3 
: :  2000 !  2  1 4f.  After  the  fame  manner  may  the  weight  be  found ; 
the  power,  and  the  ratio  of  the  peripheries,  &c.  beinggiven. 

10.  The  revolutions  the  fwifteft  wheel  is  to  perform  while  the 
floweft  makes  one  revolution,  being  given  ;  together  with  the  fpace 
the  wxight  is  to  be  raifed,  and  the  periphery  of  the  floweft  wheel ;  to 
find  the  time  that  will  be  fpentin  railing  it. 

'  Say,  As  the  periphery  of  the  axis  of  the  floweft  wheel  is  to  the 
given  fpace  of  the  weight ;  fo  is  the  given  number  of  revolutions  of 
the  fwifteft  ivheel  to  a  fourth  proportional :  which  will  be  the  num¬ 
ber  of  revolutions  performed  while  the  weight  reaches  the  given 
height.  Then,  by  experiment,  determine  the  number  of  revolutions 
the  fwifteft  wheel  performs  in  an  hour ;  and,  by  this,  divide  the 
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fourth  proportional  found  before.  The  quotient  will  be  the  time 
fpent  in  raifing  the  weight  f  . 

Wheels  of  Coaches,  Waggons,  &c  With  refpcdt  to  thefe,  the 
following  particulars  are  collefted  from  the  experiments  and  rea- 
foninesof  Camus,  Defaguhers,  Beighton,  Fergufon  &?. 

l.  The  ufe  of  wheels,  in  the  draught  of  carnages,  is  twofold  viz. 
that  of  dhninifhing,  or  of  more  eafily  overcoming  the 
arifmo-  from  the  fridtion  of  the  carriage,  and  that  of  more  readily 
furmounting obftacles,  which  form  angular  prominenceson  tne  plane 
over  which  they  are  drawn,  and  whicn  mud  be  either  depreffed  by 
the  weight  of  the  carriage,  or  render  it  necelfary  for  the  carnage, 
with  it’s  load,  to  be  lifted  over  them.  They  ferve  in  their  hrlt  ule 
to  transfer  the  fridtion  from  the  under  furface  of  the  carriage,  and 
the  olane  fupoorting  it,  to  the  furfaccs  of  the  axle,  and  nave  of  the 
luheel.  The  common  method  of  accounting  for  this  advantage  is 

bv  faying,  that  the  refinance,  arifing  from  fridtion  in  planes  of  equal 
afperitv,  increafes  with  the  velocitv  of  the  motion  ;  fo  that  this  ve¬ 
locity  mud  be  compared  with  that  of  the  power  necelfary  to  move 
the  machine,  and  overcome  the  fridtion  ;  and  it  is  obvious,  at  the 
fame  time,  that  the  velocity  of  a  circular  motion  diminifhes  gra¬ 
dually  from  the  circumference  to  the  center.  See  Friction. 

It  has  been  alledged  by  a  late  writer,  that  fridtion  is  not  dimi- 
nidied  by  the  ufe  of  wheels,  but  merely  transferred  from  the  outer 
furface  of  the  wheel  to  it  s  nave  and  axle  ;  and  that  in  the  caie  of  a 
wheel  rolling  along  the  ground,  the  fpokes  a&  only  as  Angle  levers, 
to  overcome  the  fridtion  of  the  periphery  againd  the  plane  of  it’s 
fupport,  the  prominences,  condituting  the  roughnefs  of  the  plane 
over  which  it  moves,  being  the  fulcra  upon  which  they  turn,  and 
not  the  common  center  of  thefe  fpokes,  as  others  have  maintained, 
who  fay  that  the  wheel  adts,  in  overcoming  fridtion,  as  an  axis  in 
peritrochio.  However,  in  obviating  the  fridtion  of  the  wheels  in 
loaded  carriages,  their  fpokes  adt  as  double  levers,  reding  on  a  ful¬ 


crum  at  each  end. 

If  carriages  were  to  move  along  fmooth  horizontal  planes,  wheels 
would  be  ufeful  only  in  overcoming  fridtion ;  but  as  they  are 
drawn  along  roads  covered  with  loofe  dones,  indented  with  cavi¬ 
ties,  they  are  farther  ufeful  in  ferving  to  deprefs,  or  raife  the  carri¬ 
age  over  the  one,  and  in  raifing  it  out  of  the  other. 

2.  The  wheels  of  all  carriages  ought  to  be  exadtly  round;  and  the 
fellies  fhould  be  at  right  angles  to  the  naves,  according  to  the  incli¬ 
nation  of  the  fpokes,  i.  e.  the  plane  of  the  curvature  of  the  wheel 
lhould  cut  the  nave  at  right  angles,  though  it  need  not  pafs  through 
the  place  where  the  fpokes  are  inferted  into  the  nave. 

3.  '1  he  fpokes  fhould  be  inclined  to  the  naves,  fo  that  the  wheels 
may  be  difhingor  concave.  If,  indeed,  the  wheels  were  always  to 
go  upon  fmooth  and  level  ground,  it  would  be  bed  to  make  the 
fpokes  perpendicular  to  the  naves,  or  at  right  angles  with  the  axles ; 
becaufe  they  would  then  bear  the  weight  of  the  load  perpendicularly, 
which  is  the  dronged  way  for  the  wood.  But  becaufe  the  ground 
is  generally  uneven,  one  wheel  often  falls  into  a  cavity  or  rut,  when 
the  other  does  not,  and  then  it  bears  much  more  of  the  weight  than 
the  other  does;  in  which  cafe  di  filing  wheels  are  bed,  becaufe  the 
fpokes  become  perpendicular  in  the  rut,  and  therefore  have  the 
greated  drength  when  the  obliquity  of  the  road  throws  mod  of  it’s 
weight  upon  them  ;  whildthofeon  the  high  ground  have  lefs  weight 
to  bear,  and  therefore  need  not  be  at  their  full  drength. 

4.  The  axles  of  the  wheels  ought  to  be  pcrfedtly  ftrait,  and  at 
right  angles  to  the  fhafts,  or  to  the  pole.  When  the  axles  are 
drait,  the  rims  of  the  wheds  will  be  parallel  to  each  other,  and 
then  they  will  move  the  eafier,  becaufe  they  will  be  at  liberty  to  go 
on  drait  forwards.  But  in  the  ufual  way  of  pradtice,  the  axles  are 
bent  downwards  at  their  ends;  which  brings  the  fides  of  the  wheels 
next  the  ground  nearer  to  one  another  than  their  higher  fides  are  ; 
and  this  not  only  makes  the  wheels  to  drag  fidewife  as  they  go  along, 
and  gives  the  load  a  much  greater  power  of  cruffiing  them  than 
when  they  are  parallel  to  each  other,  but  alfo  endangers  the  over¬ 
turning  of  ihe  carriage  when  any  wheel  falls  into  a  hole  or  rut,  or 
when  the  carriage  goes  on  a  road  which  has  one  fide  lower  than  the 
other,  as  along  the  fide  of  a  hill.  Thus,  in  the  hind  view  of  a 
waggon  or  cart,  let  AF  and  BF ( Pate  108,  fig.  15,)  be  the  great 
wheels  parallel  to  each  other,  on  their  drait  axle  K,  and  FI  C  i  the 
carriage  loaded  with  heavy  goods  from  C  toG.  Then  as  the  car¬ 
riage  .goes  on  in  the  oblique  road  A«B,  the  center  of  gravity  of 
the  whole  machine  and  load  will  be  at  C  ;  and  the  line  of  diredtion 
Ci/D  tailing  within  the  wheel  B  F,.  the  carriage  will  not  overfet. 
But  if  the  wheels  be  inclined  to  each  other  at  the  ground,  as  A  E 
and  BF  are,  (fig.  16, J  and  the  machine  be  loaded  as  before  fromC 
to  G,  the  line  of  diredtion  Ci/D  falls  without  the  wheel  BF,  and 
the  whole  machine  tumbles  over.  When  it  is  loaded  with  heavy 
goods  which  lie  hnv,  it  may  travel  fafeiy  upon  an  oblique  road,  fo 
long,  as  the  center  of  gravity  is  at  C,  (fig.  15 and  the  line  of  direc¬ 
tion  C«?D  falls  within  ifvt  wheels-,  but  if  it  be  loaded  high  with 
lighter  goods  from  C  to  L,  (fig.  17,)  the  center  of  gravity  is  raifed 
from  C  to  K,  which  thews  the  line  of  diredtion  KF  without  the 
lowelt  edge  of  the  wheel  13  F,  and  then  the  load  overfets  the  waggon. 
Mr.  Beighton  has  offered  feveral  reafons  to  prove,  that  the  axles  of 
wheels  ought  not  to  be  lirait.  Moreover,  if  the  axle  were  not  at 
right  angles  to  the  pole  or  (haft,  but  this  was  on  one  fide,  then  the 
coach  or  carriage  would  be  drawn  on  one  fide,  and  almofl  all  the 
weight  would  bear  upon  one  borfe. 

5.  Large  wheels  are  always  more  advantageous  for  rolling  than 
fmall  ones,  in  any  cafe,  or  upon  any  ground  whatever.  If  we  con- 
lider  wheels  with  regard  to  their  friftion  upon  the  axles,  it  is  evident, 
that  fmall  wheels  muff  turn  .as  much  pftener  round  than  the  lar^e 
ones,  as  their  circumferences  are  lefs;  and,  therefore,  a  wheel  which 
is  twice  as  large  as  another,  will  have  twice  the  advantage  in  refpedt 
or  the  triction,  the  holesof the  naves  and  axles,  and  the  weights  upon 
them,  being  equal.  Again,  if  we  confidp.r  the  wheels  as  they  fink 


into  the  earth,  or  fall  into  holes,  the  bearing  of  the  great  wheel  being 
double  that  of  the  fmall  one,  it  will  fink  but  half  fo  deep ;  and  if 
the  fmall  wheel  fhould  meet  with  a  hole  of  the  fame  diameter  wirn 
itfclf,  it  would  wholly  fink  in,  whilff  only  a  fegment  lefs  than  half 
of  the  great  wheel  would  fall  in:  the  fame  thing  would  alfo  happen 
in  marfhy  ground,  where  the  fmall  wheel  would  fink  wholly  in  the 
fame  hole  which  the  great  one  would  fink  into  but  in  part.  The 
large  whe  t  would  alfo  have  the  advantage  of  a  fmall  one  in  riling 
over  eminences  or  rubs  that  occurred  ;  fothat  the  former  would  go 
over  rubs  much  higher  than  thfe  latter  ;  and  indeed  over  any  emu 
nences,  provided  their  height  be  not  equal  to  it’s  femidiameter. 

A  late  writer  has  alfo  proved,  that  a  wheel  of  eight  feet  diameter 
has  fomewliat  more  than  twice  the  advantage  in  overcoming  obfta¬ 
cles  of  a  wheel o f  two  feet ;  and  he  found,  in  practice,  that  if  it  re¬ 
quires  a  certain  power  to  draw  a  carriage  of  a  certain  weight  overa 
certain  obftacle,  with  wheels  of  any  determinate  diameter,  it  will 
require  ivhecls  of  four  times'that  diameter  to  draw'  the  fame  carriage 
over  the  fame  obftacle  with  half  that  power.  This  writer  alfoob- 
ferves,  that,  in  the  draught  of  carriagesafeending  inclined  planes, 
the  moving  power  ads  not  only  againtt  the  vis  inertia:,  which'  is  al_ 
ways  equal  to  the  abfolute  gravity  of  the  load,  but  alfo  againft  it’s 
relative  gravity,  which  increafes  with  the  inclination  of  the  plane  • 
and  with  refpedt  to  carriages  raifed  on  veheels,  it  is  to  be  obl’Crved, 
that  the  higher  the  axle  is  removed  from  the  plane,  the  farther  is  the 
center  of  gravity  removed  out  of  the  perpendicular  line  of  fupport- 
fo  that  the  lower  the  wheel,  the  lefs  is  the  relative  gravity  of  the  car¬ 
riage.  Hence  he  infers,  that  fuppofing  the  fridtion  of  two  car¬ 
riages  of  equal  weight,  but  of  different  fized  wheels ,  to  be  equal, 
the  low-w'heeled  one  v-ould  be  drawn  up  hill,  on  a  fmooth  plane, 
much  more  eafy  than  the  high-wheeled  one ;  though  on  a  fmooth, 
horizontal  plane,  the  latter  would  be  drawn  more  eafily  than  the 
former.  On  the  contrary,  in  going  down  hill,  the  high-wheeled 
carriage  will  be  urged  forward,  by  it’s  relative  gravity,  more  than 
the  low-w'heeled  one. 

It  appears,  therefore,  that  the  larger  wheels  are,  the  more  advan¬ 
tageous  they  are  in  proportion,  provided  that  they  are  not  more 
than  five  or  fix  feet  in  diameter ;  for  when  they  exceed  thefe  di- 
menfions,  they  become  heavy ;  or  if  they  are  made  light,  their 
ftrength  is  proportionably  diminifhed,  and  the  fpokes,  being  long, 
are  more  liable  to  break  :  befidcs,  horfes,  applied  to  fuch  wheels , 
would  be  incapable  of  exerting  their  utmoft  ftrength,  by  having 
the  axles  higher  than  their  breafts,  fo  that  they  would  dra  w  down¬ 
wards  ;  as  in  fmall  wheels  the  draught  is  made  more  difficult,  by 
the  horfes  drawing  upwards. 

6.  Carriages  with  four ‘wheels,  as  waggons  or  coaches,  are  much 
more  advantageous  than  carriages  with  two  ‘wheels ,  as  carts  and 
chaifes;  for  in  applying  horfes  to  a  carriagd  with  two  zvheels,  it  is 
plain,  that  the  tiller  carries  part  of  the  weight,  in  whatfoe  ver  manner 
it  be  kept  in  equilibrio  upon  the  axle.  In  going  down  a  hill,  the 
weight  bears  upon  the  horfe ;  and  in  going  uphill,  the  weight  falls 
the  other  way,  and  lifts  the  horfe,  by  which  means  part  of  his  force 
is  loft.  Bcfides,  as  the  wheels  fink  into  the  holes  in  the  road, 
fometimes  on  one  fide,  lometimes  on  the  other,  the  fhafts  ftrike 
againft  the  tiller’s  flanks,  which  is  the  deftrudtion  of  many  horfes. 
Add  to  this,  that  when  one  of  the  wheels  finks  into  a  hole,  or  rut, 
half  the  weight  will  fall  that  way,  whereby  the  carriage  will  be 
in  danger  of  being  overturned. 

7.  It  would  be  much  more  advantageous  fo  make  the  four  wheels 
of  a  coach  or  waggon  large,  and  nearly  of  a  height,  than  to  make  the 
for  e-wheels  of  only  half  the  diameter  of  the  hind -wheels,  as  is  ufual 
in  many  places.  The  fort-wheelsof  carriages  have  commonly  been 
made  of  a  lefs  fize  than  the  hind  ones,  both  on  account  of  turning 
lhort,  and  to  avoid  cutting  the  braces.  Crane-necks  have  alfo  been 

.invented  for  turning  yet  fhorter,  and  the  fort-wheels  have  been  low¬ 
ered  fo  as  to  go  quite  under  the  bend  of  the  crane-neck,  dee  an  ac¬ 
count  of  an  ingenious  contrivance  for  this  purpofe,  under  Perch. 

Some  carriers  and  coachmen  have,  indeed,  abfurdly  alleged,  that 
when  the  fort-wheels  are  much  lower  than  the  hind  ones,  they  lerve 
to  pufh  them  on.  However,  many  disadvantages  attend  thiscoo- 
ftrudtion.  A  confiderable  force  is  loft  that  would  be  effedtual,  if 
they  were  large:  the  carriage  would  go  much  more  eafy,  if  the 
fort-wheels  were  as  high  as  the  hind  ones ;  and  the  higher  the  better' 
becaufe  their  motion  would  be  fo  much  the  flower  on  their  axles, 
and  confequently  the  friction  proportionably  diminifhed.  The 
jolting  and  unealy  motion,  occafioncd  by  low  wheels,  has  induced 
perfons  to  contrive  fprings,  in  order  to  prevent  it.  But  nothing  can 
be  more  inconliftcnt  even  with  this  end,  than  the  common  method 
of  fixing  the  braces  to  the  bottom  of  the  body  of  a  carriage.  In 
confequence  of  this  practice,  the  center  of  gravity  of  the  fuipended 
body  is  fo  high  above  the  center  of  it’s  motion,  that  it  is  liable  to 
be  continually  agitated  by  the  jolting  of  the  carriage,  and  it’s  dan¬ 
ger  of  overturning  increased:  whereas  if,  inftead  of  pradtifing  this 
method,  the  body  were  fuipended  as  near  as  poftible  to  it’s  center 
of  gravity,  the  agitation  of  the  carriage,  as  well  as  it’s  danger  of 
overturning,  would  be  in  a  great  meafure  avoided. 

There  is  alfo  an  inconvenience  which  attends  the  ufual  method 
of  loading  carriages  ;  for  when  a  carriage  is  loaded  equally  heavy  on 
both  axles,  the  fore-axle  mult  endurd  as  much  more  fridtion,  and 
confequently  wear  out  as  much  fooner,  than  the  hind-axle,  as  the 
for  e-wheels  are  lefs  than  the  hind  ones.  However,  the  carriers  com¬ 
monly  put  the  heavier  part  of  the  load  upon  the  fore-axle  of  the  wag¬ 
gons  ;  which  not  only  makes  the  fridtion  greateft  where  it  ought  to 
beleaft,  but  alfo  prefleth  the  for t-ivkeels  deeper  into  the  ground  than 
the  hind-M/Fff/r,  although  the  fort-wheels,  being  lefs  than  the  hind 
ones,  are  with  fo  much  the  greater  difficulty  drawn  out  of  a  hole,  or 
over  an  obftacle,  even  . fuppofing  the  weights  on  their  axles  were 
equal;  for  the  difficulty,  with  equal  weights,  will  be  as  the  depth  of 
the  hole,  or  height  of  the  obftacle,  is  to  the  femidiameter  of  thew heel- 

Moreover, 
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Moreover,  fince  a  fmall  wheel  will  often  fink  to  the  bottom  of  a  hole, 
in  which  a  great  wheel  will  go  but  a  very  little  way,  the  fmall  wheels 
ought  to  be  loaded  with  lefs  weight  than  the  great  ones  ;  and  then 
the  heavier  part  of  the  load  would  be  lefs  jolted  upward  and  down¬ 
ward,  and  the  horfes  tired  fo  much  the  lefs,  as  their  draught  raifed 
the  load  to  lefs  heights.  When  the  waggon-road,  indeed,  is  much 
up  hill,  there  maybe  danger  in  loading  the  hind-part  much  heavier 
than  the  fore-part;  for  then  the  weight  would  overhang  the  hind- 
axle,  efpecially  if  the  load  be  high,  and  endanger  tilting  up  the  fore- 
wheels  from  the  ground.  In  this  cafe,  the  fafeft  way  would  be  to 
load  it  equally  heavy  on  both  axles ;  and  then  as  much  more  of  the 
•weight  would  be  thrown  upon  the  hind  axle  than  upon  the  fore-one, 
as  the  ground  rifes  from  a  level  below  the  carriage.  But  as  this  fel- 
dom  happens,  a  fmall  temporary  weight  might  be  laid  upon  the  pole 
between  the  horfes,  which  would  overbalance  the  danger. 

There  is  another  great  difadvantage  attending  fmall  for e-wheels, 
viz.  that  as  their  axle  is  below  the  level  of  the  horfes  breads,  the 
horfes  not  only  have  the  loaded  carriage  to  draw  along,  but  alfo  part 
of  it’s  weight  to  bear,  which  tires  them  fooner,  and  makes  them 
grow'  much  differ  in  their  hams,  than  they  w'ould  be  if  they  drew 
on  a  level  with  the  fore-axle  ;  and  tor  this  reafon,  coach-horfes  foon 
become  unfit  for  riding.  So  that  on  all  accounts  it  is  plain,  that  the 
tore-wheels  of  all  carriages  ought  to  be  fo  high,  as  to  have  their  axles 
even  with  the  breads  of  the  horfes;  which  w'ould  not  only  give 
them  a  fair  draught,  but  likewifecaufe  the  machine  to  be  drawn  by 
a  lefs  degree  of  power. 

Mr.  Beighton  difputes  the  propriety  of  fixing  the  line  of  tradlion 
on  a  level  with  the  bread  of  a  horfe,  and  fays,  it  is  contrary  to  reafon 
and  experience.  Horfes,  he  fays,  have  little  or  no  power  to  draw, 
but  what  they  have  from  their  weight ;  otherwife  they  could  take  no 
hold  of  the  ground,  and  then  they  mud  flip,  and  draw  nothing. 
Common  experience  alfo  teaches,  that  if  a  horfe  is  to  convey  a  cer¬ 
tain  weight,  he  ought,  that  he  may  draw  the  berter,  to  have  a  propor¬ 
tionable  weight  on  his  back,  or  fhoulders.  Befides,  when  a  horfe 
draws  hard  he  bends  forwards, and  brings  hisbread  nearthe  ground  ; 
and  then  if  th e  wheels  are  high,  he  is  pulling  the  carriage  againd  the 
ground.  A  horfe  tackled  in  a  waggon  will  draw  two  or  three  ton, 
becaufe  the  point  or  line  of  tradfion  is  below  his  bread,  by  reafon  of 
the  wheels  being  low.  And  it  is  verv  common  to  fee,  when  one 
horfe  is'drawing  a  heavy  load,  his  fore-feet  will  rife  from  the  ground, 
2nd  he  will  nearly  dand  on  end  ;  in  which  cafe  it  is  ufual  to  add  a 
weight  on  his  back,  to  keep  bis  fore-part  down,  bv  a  perfon  moun¬ 
ting  -pn  him,  which  will  enable  him  to  draw  that  load,  without 
which  he  before  could  not  move.  The  greated  drefs,  or  main  bufi- 
jaefs  of  drawing,  fays  this  ingenious  writer,  is  to  overcome  obdacles  ; 
for  on  level  plains  the  drawing  is  bur  little,  and  then  the  horfe’s 
back  need  be  prcfTed  but  with  a  fmall  weight.  Mod,  oralloithefe 
obdacles,  may  be  conddered  as  inclined  planes.  In  order  to  draw 
the  wheel  AB,  ( Plate  108,  fig.  18,)  over  the  obdacle  D,  M.  de 
Camus,  agreeably  to  the  principles  above. laid  down,  would  have 
the  horfe  draw  in  the  line  HC  ;  whereas  Mr  Beighton  lavs,  fince 
the  obdacle  is  D,  and  the  tangent  of  the  earth,  or  line  of  the  floor, 
Is  at  B,  and  the  line  to  be  moved  in  is  BD,  an  inclined  plane  ;  the 
eafiedpodtion  of  drawing,  to  get  the  wheel  over  D,  is  to  draw  in  the 
pofition  of  that  inclined  plane  BT,  or  it’s  parallel  CA  As  all  the 
Tadii  of  a  wheel  are  equal,  the  pulling  at  the  center  is  the  fame  as  a 
balance  in  equilibrio  ;  viz.  there  is  the  fame  force  at  A  as  at  B. 
Butin  the  cafe  of  drawing  in  the  horizontal  lineHC,  when  the  ob- 
ftacle  is  at  D,  the  whole  force  which  the  horfe  has  for  drawing  is, 
by  the  Ihort  end  of  the  brachiumzr^D,  againd  the  force  or  weight 
of  the  long  end  of  the  brachium/'  D=fC,  which  mud  be  very  dis¬ 
advantageous:  therefore,  he  fays,  the  line  of  tradlion  iliould  be  b C. 

8.  The  utility  of  broad  wheels,  -  in  amending  and  preferving  the 
roads,  has  been  fo  long  and  generally  acknowleged,  as  to  haveocca- 
fioned  feveral  adls  ot  the  lcgiflature  to  enforce  their  ufe.  (See 
Turnpike.)  At  the  fame  time,  the  proprietors  and  drivers  of  car¬ 
riages  feem  to  he  convinced  by  experience,  that  a  narrow -wheeled 
carriage  is  more  eafily  and  fpeedily  drawn  by  the  fame  number  of 
horfes  than  a  broad- wheeled  one  of  the  fame  burthen.  And  though 
government  allowed  them  to  draw  with  more  horles,  and  carry  grea¬ 
ter  loads  than  ufiial,  they  were  perfuaded  with  difficulty  to  comply 
with  the  requifition  of  legiflature  ;  and  methods  have  been  ufed  to 
evade  it.  Their  principal  objection  has  been,  that  as  a  broad  ivheel 
mud  touch  the  ground  in  many  more  points  than  a  narrow  wheel,  the 
fridtion  muftofeourfe  be  fo  much  the  greater;  not  confidering,  that 
if  the  whole  weight  of  the  waggon,  and  load  in  it,  bears  upon  many 
points,  each  fuftains  a  proportionably  lefs  degree  of  weight  and  fric¬ 
tion,  than  when  it  bears  only  upon  a  few  points  ;  fo  that  what  is 
wanting  in  one  is  made  up  in  theother,  and,  therefore,  will  bejult 
equal  under  equal  degrees  of  weight,  as  appears  by  the  following 
plain  and  eafy  experiment  propofed  by  Mr.  Fergufon. 

Let  one  end  of  a  piece  of  packthread  be  fattened  to  a  brick,  and 
the  other  end  to  a  common  fcale  for  holding  weights;  then,  having 
laid  the  brick  edge-wife  on  a  table,  and  letting  the  fcale  hang  under 
the  edge  of  the  table,  put  as  much  weight  into  the  fcale  as  will  juft 
■draw  the  brick  along  the  table.  Then  taking  the  brick  to  it’s  for¬ 
mer  place,  lay  it  flat  on  the  table,  and  leave  it  to  be  adted  upon  by 
the  fame  weight  in  the  fcale  as  before,  which  will  draw  it  along  with 
the  fame  cafe  as  when  it  lay  upon  it’s  edge.  In  the  former  cale,  the 
brick  may  be  confidercd  as  a  narrow  wheel  on  the  ground  ;  and  in 
the  latter,  as  a  broad  wheel.  And  fince  the  brick  is  drawn  along 
with  equal  cafe,  whether  it’s  broad  fide  or  narrow  edge  touches  the 
table,  it  (hews  that  a  broad  wheel  might  be  drawn  along  the  ground 
with  the  fame  eafe  as  a  narrow  one,  fuppofing  them  equally  heavy, 
even  though  they  (hould  drag,  and  not  roll  as  they  go  along.  Belides, 
as  narrow  wheels  are  always  finking  into  the  ground,  efpecially  when 
the  heavieft  part  of  the  load  lies' upon  them,  they  mult  be  conlxdcred 
as  conftantly  going  up  hill,  even  on  level  ground  ;  and  their  edges 
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muft  fuftain  much  friction,  by  rubbing  againft  the  fules  of  the  ruts 
made  by  them.  But  both  thefe  inconveniences  are  av<  idedby  broad 
wheels ;  which,  infteadof  cutting  and  ploughing  up  the  roads,  roll 
them  fmooth,  and  harden  them  :  though  after  all  it  muft  be  con- 
felled,  that  they  will  not  do  in  (tiff,  clayey,  erofs  roads ;  becaufe 
they  would  fqon  gather  up  as  much  clay  as  would  be  almoft^equal  to 
the  weight  of  an  ordinary  load  ;  and  alfo  in  paffing  along  roads 
abounding  with  loofe  (tones  and  other  obftacles,  Which  a  narrow 
wheel  may  avoid  paffing  over,  and  a  broad  one  muft  furmount,  the 
broad -wneel  carriage  will  certainly  be  drawn  lefs  eafily  and  lefs  fpee¬ 
dily  than  a  narrow-wheeled  one,  though  not  on  account  of  any  ad¬ 
ditional  fridlion  arifing  from  the  preflure  of  the  weight  on  a  greater 
quantity  of  furface.  Broad  wheels  arc  like  wife  more  liable  to  an 
inequality  of  preflure  between  theaxle  and  box  than  narrow  ones, 
and  confcquently  to  a  greater  wear  and  tear. 

9.  According  to  the  ufual  method  of  conftru&ing  wheels,  their 
peripheries  are  compofed  of  a  number  of  pieces  or  felloes  joined  to¬ 
gether;^  but  thefe  are  weak,  and  iubjedl  to  feveral  inconveniences. 
As  the  joints  are  the  weakeft  parts  ot  the  wheel,  they  are  moft  liable 
to  yield  inward;  for  which  reafon  the  wheelwrights  leave  them 
higher  than  the  other  parts  of  the  rim,  in  confequence  of  which  the 
wheel  is  not  at  firll  exadtly  round,  nor  of  courfe  it’s  motion  uniform. 
Befides,  the  felloes,  being  fegments  of  a  circle,  fawed  or  hewn  out 
of  (trait  wood,  they  are  on  this  account  rendered  fo  brittle,  from  the 
crofs  diredtion  of  the  grain  near  the  joints,  that  they  arc  with  diffi¬ 
culty  kept  together,  even  though  almoft  twice  the  quantity  of  timber 
be  employed  that  would  otherwife  be  neceflary.  The  ftrength  of 
fuch  a  wheel  depends  on  the  thicknefs  of  the  iron  tier  or  rim  that 
furrounds  it,  and  hence  the  carriage  is  loaded  with  an  ufclefs  weight 
both  of  wood  and  iron.  To  obviate  thefe  inconveniences,  Mr.  Viny 
invented  a  procefs  for  bending  timber  into  a  circular  form,  praftifed 
for  forne  time  by  Meif'rs.  Jacob  and  Viny,  and  now  continued  by 
Mr.  Viny.  In  wheels  made  of  timber  thus  bent,  the  rim  confifts 
cither  of  a  fingle  piece  of  wood,  or  two  felloes  only,  and  is  cafed 
with  a  fingle  hoop  of  iron.  By  this  mode  of  conftrudtion,  the  grain 
of  the  wood  is  kept  parallel  throughout,  fo  that  the  periphery  0?  the 
wheel  is  every  where  equally  ftrong;  it’s  thicknefs  is  confiderably  lef- 
fened,  infomuchthat, though  little  more  than  half  the  ufual  quantity 
of  timber  is  employed,  the  wheel  is  of  itfelf  ftrong  enough  to  fuftaiii 
the  common  burthen  laid  on  fuch  wheels,  without  the  affiftance  of 
iron  tiers,  which  are  only  applied  to  them  as  a  fafeguard,  to  pre- 
lerve  the  wood  from  the  injuries  to  which  it  would  otherwife  be  ne- 
ceffiarily  expofed  from  the  roads  ;  and  hence  a  lefs  quantity  of  iron 
Is  fufficienr,  and  even  that  will  be  fairly  worn  out  before  it  becomes 
ufelefs.  Belides,  the  wheel  is  rendered  much  lighter,  and  at  the 
fame  time  much  ftrongerand  more  durable,  than  tcA^/rconftrudkd 
of  detached  pieces  of  wood  and  iron  in  the  ufual  manner. 

There  is  a  yearly  duty  on  coaches,  &c.  with  four  wheels,  kept 
by  any  perfons  for  their  own  ufe,  or  let  out  to  hire,  (licenfed  hack¬ 
ney-coaches  and  poft-chaifes  excepted)  of  61.  each  ;  and  on  every 
chaife,  &c.  with  two  zubcels,  under  the  fame  circumftances,  of  4or. 
and  20J.  more,  if  kept  by  any  perfon  for  his  own  ufe.  And  for 
every  coach,  &c.  kept  as  public  ftage-coaches,  5/.  ;  entry  and  pay¬ 
ment  to  be  made  under  a  penalty  of  20/.  20  Geo.  II.  cap.  10. 

16  Geo.  III.  cap.  34.  22  Geo.  III.  cap.  63.  See  Waggon. 

By  24  Geo.  III.  cap.  27,  an  additional  duty  of5r.  per  week  is  laid 
on  hackney-coaches. 

Windlass,  in  a  fhip,  is  a  machine  ufed  in  merchant-ftiips,  to 
heave  up  the  anchors  from  the  bottom,  dec.  it  is  a  cylindrical 
piece  of  timber,  fupported  at  the  two  ends  by  two  frames  of  wood, 
a,b,  ( Platei  108,  fig.  19,)  placed  on  the  oppofite  fides  of  the  deck, 
near  the  fore-malt,  called  knight-heads, and  turned  about  in  this  po¬ 
fition,  as  upon  an  axis,  by  levers,  called  hand-fpikes,  or  hand-fpecs, 
which  are,  for  this  purpofe,  thru  ft  into  holes  bored  through  the  bodv 
of  the  machine.  The  lower  part  of  the  windlafs  is  ufually  about  a 
foot  above  the  deck.  It  is,  like  the  capitern,  furnifhed  with  ftrong 
pauls,  c,  d,  to  prevent  it  from  turning  backwards  by  the  effort  of  the 
cable,  when  charged  with  the  weight  of  the  anchor,  and  drained  by 
the  violent  jerking  of  the  (hip  in  a  tempeftuous  fea.  The  pauls, 
which  are  formed  of  wood  or  iron,  fall  into  notches,  cut  in  the  fur- 
face  of  the  windlafs,  and  lined  with  plates  of  iron.  Each  of  the 
pauls,  being  accordingly  hung  over  a  particular  part  of  the  windlafs , 
falls  eight  times  into  the  notches  at  every  revolution  of  the  machine, 
becaufe  there  are  eight  notches  placed  on  it’s  circumference  under 
the  pauls.  So  that  if  the  windlafs  is  twenty  inches  in  diameter,  and 
purchafes  five  feet  of  the  cable  at  every  revolution,  it  will  be  pre¬ 
vented  from  turning  back,  orlofingany  part  thereof,  at  every  feven 
inches  nearly,  which  is  heaved  in  upon  it’s  furfacc. 


MECONIUM,  the  concreted  or  dried  juice  of  the  poppy  which 
has  been  exprefled  from  the  heads  and  leaves,  or  from  the  whole 
plant ;  whereas  opium  is  a  tear  diftilling  from  the  heads  of  the 
poppy,  after  a  (light  incifion  made  therein. 

The  word  is  Greek  pixavrov,  fignifying  the  fame  thing,  and  de¬ 
rived  from  /MWcuv,  the  poppy.  It  alfo  denotes  the  excrements  con¬ 
tained  in  the  inteftines  of  the  child,  during  the  time  of  geftation, 
and  which  are  voided  after  the  birth. 

MEDAL,  medalia,  a  piece  of  metal  in  form  of  a  coin,  deftined 
to  preferve  the  memory  of  forne  great  man,  and  fome  memorable 
adtion. 

A  medal  has  two  fides  ;  one  of  which  is  called  the  face  or  head, 
and  the  other  the  reverfe  :  on  each  fide  is  the  area  or  field,  which 
makes  the  middle  of  the  medal;  the  rim  or  border  and  the  exergue 
which  is  beneath  the  ground  whereon  (he  figures  are  placed.  1  he 
type  or  device  is  the  figures  rcprelented,  and  the  legend  is  the  in- 
feription  round  them. 


The 
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MEDICINE. 


The  Greek  medals  are  the  mod  ancient,  as  plainly  appears  from 
fevcral  medals  of  Macedon,  older  than  Philip  and  Alexander ;  from 
thofe  with  the  names  of  feveral  magistrates  prior  to  the  Mace  nnian 
empire ;  to  which  we  may  add  fome  Sicilian  coins  ot  llill  grea  er 
antiquity.  As  the  Greek  medals  are  the  molt  ancient,  (o  are  they 
the  molt  beautiful,  exprefling  even  the  mufcles  and  veins,  and  are 
ftruck  with  fuch  exquiflte  art  as  the  Romans  could  never  come  up  to. 

The  confular  medals ,  or  thofe  ftruck  when  the  republic  was  go¬ 
verned  bv  confuls,  are  the  moll  ancient  among  the  Romans. 

The  copper  and  (ilver  ones  do  not  go  beyond  the  484th  year  ot 
Rome,  nor  the  gold  ones  beyond  the  year  546. 

Among  the  imperial  medals,  we  diftinguilh  between  thofe  or  the 
upper  and  lower  empire :  the  upper  commenced  under  J ulius  Cnefar, 
and  ended  A.  D.  260.  The  lower  includes  about  1200  years, 
namely,  till  the  taking  of  Conftantinoplc.  It  is,  however,  ufual  to 
account  all  the  imperial  medals  till  the  time  of  the  Palxologi  among 
the  antique,  though  we  have  none  of  any  confiderable  beauty  later 
than  the  time  of  Heraclius,  who  died  in  641.  For,  after  the  empe¬ 
rors  Phocas  and  Heraclius,  Italy  became  a  prey  to  the  Barbarians. 
The  Gothic  medals  make  part  of  the  imperial  ones,  Modern  medals 
are  thofe  ftruck  within  thefe  300  years.  There  are  no  true  Hebrew 
medals,  except  a  few'  fliekels  of  copper  and  filver,  but  none  of  gold; 
though  there  is  mention  made  of  one  in  the  king  of  Denmark’s  ca¬ 
binet. 

There  was  formerly  no  difference  between  money  and  medals.  An 
old  Roman  had  his  purfc  full  of  the  fame  pieces  that  we  now  pre- 
ferve  in  cabinets.  As  foon  as  an  emperor  had  performed  any  thing 
remarkable,  as  gaining  a  victory,  abolifhing  a  tax,  or  the  like,  it 
was  immediately  (tamped  on  a  coin,  and  became  current  through 
his  whole  dominions.  This  was  a  pretty  device  to  fpread  abroad  the 
virtues  of  an  emperor,  and  make  his  actions  circulate;  and  thus  a 
frefli  Coin  was  a  kind  of  gazette,  that  publifhed  the  lateft  news  of  the 


empire.  , 

Several  of  our  modern  coins  have  the  legend  round  the  edges;  but 
the  ancients  were  too  wife  to  regifter  their  exploits  on  fo  nice  a  fur- 
face.  As  to  the  figures  upon  medals ,  the  Romans  always  appear  in 
the  proper  drefs  of  their  country,  fo  that  we  may  obferve  the  little 
variations  of  the  mode  in  the  drapery  of  the  medal;  they  would  have 
thought  it  ridiculous  to  have  drawn  an  emperor  of  Rome  in  a  Gre¬ 
cian  cloak,  or  a  Phrygian  mitre.  On  the  contrary,  we  often  fee  a 
king  of  England  or  France  dreflfed  up  like  a  J  ulius  Carfar,  as  if  they 
had  a  mind  to  pafs  rhemfelves  upon  pofterity  for  Roman  emperors. 

Medals,  imprcjjionsof.  A  very  eafy  and  elegant  way  of  taking 
impreffions  of  medals  and  coins,  notgenerally  knowm,  is  this.  Melt 
a  little  ifinglafs  glue,  made  with  brandy,  and  pour  it  thinly  over  the 
medal,  fo  as  to  cover  it’s  whole  furface ;  let  it  remain  on  for  a  day  or 
two,  till  it  is  thoroughly  dry  and  hardened,  and  then  taking  it  off, 
it  will  be  fine,  clear,  and  hard  as  a  piece  of  Mufcovy  glafs,  and  will 
have  a  very  elegant  impreflion  of  the  coin. 

Another  ealy  method  of  procuring  the  true  impreflion  or  figure  of 
medals  and  coins,  is  this:  Take  a  p«erfedl  and  (harp  impreflion  in 
the  fined:  black  fealing-wax,  of  the  coin  or  medal  you  defire.  Cut 
away  the  wax  round  the  edges  of  the  impreflion;  then  with  a  pre¬ 
paration  of  gum-water,  of  the  colour  you  would  have  the  picture, 
fpread  the  paint  upon  the  wax-impreflion  with  a  fmall  hair-pencil, 
obferving  to  work  it  into  all  the  linking  or  hollow  places,  thefe 
being  the  rifing  parts  of  the  medal ,  and  the  colouring  muff  be  carefully 
taken  from  the  other  parts  with  a  w'et  finger.  Then  take  a  piece  of 
very  thin  poft  paper,  a  little  larger  than  the  medal,  and  moiften  it 
quite  through.  Place  it  on  the  wax  impreflion,  and  on  the  back  of 
the  paper  lay  three  or  four  pieces  of  thick  woollen  cloth  or  flannel, 
of  about  the  fame  fizc.  The  impreflion,  with  it’s  coverings,  fhould 
be  placed  between  two  fmooth  iron  plates,  about  tw?o  inches  fquare, 
and  one  tenth  of  an  inch  thick.  Thefe  muft  be  carefully  put  into  a 
fmall  prefs,  made  of  two  plates  of  iron,  about  five  inches  and  an 
halt  long,  one  inch  and  an  half  wfide,  and  half  an  inch  in  thicknefs, 
having  a  couple  ot  long  male  ferews  running  through  them,  with  a 
turning  female  ferew  on  each,  to  force  the  plates  together.  Thefe 
being  brought  evenly  together,  by  means  of  the  ferews,  will  take 
off  a  true  and  fair  pidture  of  the  medal ;  which,  if  any  deficiencies 
fhould  appear,  may  eafily  be  repaired  with  a  hair-pencil  or  pen,  dip¬ 
ped  in  the  colour  made  ufe  of. 

.  If  a  relievo  only  be  defired,  nothing  is  neceffary  but  to  take  a 
piece  of  card,  or  white  pafte-board,  well  foaked  in  water ;  then  place 
it  on  the  wax-mould,  without  any  colouring,  and  let  it  remain  in 
the  prefs  tor  a  few  minutes,  a  good  figure  will  be  obtained. 

.  MEDALLION,  or  Medalion,  a  medal  of  an  extraordinary 
hze,  fuppofed  to  be  anciently  ftruck  by  the  emperors  for  their 
friends,  and  for  foreign  princes  and  ambaffadors;  but  that  the 
(mall nets  of  their  number  might  not  endanger  the  lofs  of  the  de- 
devices  they  bore,  the  Romans  generally  took  care  to  ftamp  the 
(Object  or  them  upon  their  ordinary  coins. 

Medallion,  in  architecture,  is  any  circular  tablet,  on  which 
are  unboiled  figures  or  buftos:  fuch  is  I.  introduced  in  the  tympa¬ 
num  of  the  pediment,  Plate  159,  fig.  40. 

ivIEDIANA,  a  vein,  or  little  veifel,  made  by  the  union  of  the 
cephalic  and  bafilic,  in  the  bend  of  the  elbow.  It  is  a  branch  of  the 
aulica ;  which  running  into  the  inner  part  of  the  elbow,  unites  with 
the  cephalica,  and  forms  a  common  vein,  called  mediana ,  and  bv 
the  Arabs,  the  black  vein.  See  Plate  i9,  fig.  2 ,  lit.  p. 

Mediana  tinea ,  a  line,  orfeam,  running  down  the  middle  of 
,and  fivid,ing  into  two  equal  parts  ;  though  not  fo 
with  r]a  /’  rUL.t^at  l^e  ki°0<i-vefiels  of  the  one  fide  communicate 
the  other-  See  dle  article  Tongue. 


!n  anatbmy>  a  double  membrane,  formed 
*  \  the  pleura;  ferving  to  divide  the  thorax  and  the 


lungs  into  two  parts,  and  to  fuitain  the  vifeera,  and  prevent  theft 
faffing  from  one  fide  of  the  thorax  to  the  other.  See  Thorax 


It  proceeds  from  the  fternum,  and  pafling  ftrait  down  through  the 
middle  of  the  thorax  to  the  vertebrae,  divides  it’s  cavity  into  two.  It 


cqntains  the  heart  between  it’s  two  lamina:,  and  it  affords  a  palfagc 
to  the  vena  cava,  the  oefophagus,  and  the  ftomachic  nerves.  The 
membranes  of  the  mediajlinum  are  finer  and  thinner  than  the  pleura, 
and  have  a  little  fat.  It  receives  branches  of  veins  and  nerves  from 
the  mamillary  and  diaphragmatic,  particularly  one  called  mediajlina; 
it’s  nerves  come  from  the'ftomachic  ;  it  has  alfo  fome  lymphatics^ 
which  open  in  the  thoracic  dudi. 

The  mediajlinum  divides  the  thorax  longitudinally  into  two  parts; 
and,  by  means  of  it,  one  lobe  of  the  lungs  may  officiate,  if  the  other 
be  hindered  by  a  wound  on  the  other  lidc.  *  Sometimes  there  is  a 
matter  contained  betwixt  it’s  membranes,  immediately  under  the 
fternum,  which'may  occafion  the  tapping  of  this  place. 

'i  his  membrane  is  fubject  to  an  inflammation,  the  pain  of  which 
ftrikes  obliquely  from  the  fternum  through  the  bread  to  the  back, 
attended  with  a  difficulty  of  breathing,  cough,  and  lometimes  (pit- 
ting,  1  he  caufe,  (ymptoms,  and  eure  are  much  the  fame  with  thofe 
of  the  pleurisy  ;  but  fuppuration,  Which  is  with  difficulty  avoided, 
is  always  fatal. 

MEDICINAL  hours ,  are  thofe  parts  of  the  day  fuppofed  moft 
proper  to  take  medicines  in.  Of  which  there  are  ufually  reckoned 
four ;  viz.  in  the  morning  fading,  about  an  hour  before  dinner, 
about  four  hours  after  dinner,  and  going  to  bed;  but,  in  acute  cafes, 
the  times  are  to  be  governed  by  the  fymptoms  and  aggravation  of 
the  diitemper,  without  regard  to  any  medicinal  hours. 


A  new  and  complete  Treatise  on 
M  E  D I C I N  E ;,  or  the  Art  of  Healing. 

Medicine,  popularly  called  physic,  confifts,  according  to  Boer- 
haave,  in  the  knowlegeof  thofe  things  by  whofe  application  life  is 
either  preferved  found  and  healthy,  or  when  difordered  is  again  rc- 
ftored  to  it’s  prfftine  healthinefs.  ’ 

Galen  defines  medicine  the  art  of  preferving  prefent  health,  and  of 
retrieving  it  when  loft  :  Hippocrates,  the  addition  of  what  is  want- 
ing,  and  the  retrenchment  of  what  is  redundant:  and  Herophilus, 
the  knovylegeof  things  good,  indifferent,  and  ill,  in  regard  to  health. 

1  he  firlt  foundations  of  this  art  were  laid  by  chance,  natural  in- 
Hindi,  and  events  unforefeen;  thefe  were  improved  by  the  memory 
of  the  foccefs  of  former  experiments ;  by  writing  down  difeafes, 
their  remedies,  and  events,  on  columns,  paintings,  and  the  waffs  of 
their  temples ;  by  expofing  the  fick  in  the  markets,  and  public  ways, 
that  thofe  who  palled  by  might  inquire  into  the  difeafe,  and  commu¬ 
nicate  a  remedy,  if  they  knew  any ;  and,  laltly,  by  analogy,  or  rea- 
foning,  from  a  comparifon  of  things  already  obferved,  with  things 
prefent  and  things  to  come. 

I  he  art  at  length  received  a  much  greater  degree  of  perfe&ion, 
by  the  appointing  of  phyficians;  fome  for  the  cure  of  particular  dif¬ 
eafes,  and  others  for  dileafes  in  general ;  by  an  accurate  observation 
of  the  difeafe  and  it’s  fymptoms ;  and  by  an  exadl  description  of  the 
remedy,  and  it’s  ufe:  immediately  upon  which,  it  got  among  priefts, 
and  at  length  was  confined  to  particular  families ;  defeending  by  way 
of  inheritance  from  father  to  ion :  which  again  proved  a  great  bar  to 
it’s  progrefs.  1  he  extifpicy,  or  infpedling  the  entrails  of  beafts,  ufed 
by  the  priefts ;  the  cuftom  of  embalming  dead  careafes,  and  even 
butchery  itlelf,  promoted  the  knowlege  of  the  human  fabric,  and 
of  the  caufes  both  of  health,  difeafes,  and  death. 

Laftly,  the  difledting  of  live  animals  for  philofophical  purpofes, 
diftindf  narratives  of  the  caufe,  rife,  increafe,  crifis,  declenfion,  end, 
and  effect  of  difeafes ;  and  the  knowlege  of  medicines,  their  choice, 
preparation,  application,  powers,  and  events,  feemed  to  have  almoft 
brought  the  art  to  it’s  perfection. 

Hippocrates,  who  was  contemporary  with  Democritus,  and  per¬ 
fectly  acquainted  with  every  thing  then  difeovered,  and  befidesfur- 
nifhed  with  a  great  number  of  obfervations  of  his  own,  collecting 
into  one  all  that  was  valuable  and  ufeful,  compiled  a  body  of  Greek 
medicine;  and  was  the  firft  who  deferves  the  title  of  a  true  phvfi- 
cian:  for  being  a  mailer  of  the  spnrnpia,  experience,  as  well  as  of 
analogy  and  reafon,  and  withal  well  verfed  in  a  pure  philofophy,  lie  - 
firft  made  phylic  rational ;  and  laid  the  foundation  of  the  dogmatical 
medicine,  which-  has  ever  (incc  obtained. 

What  Hippocrates  had  done  continued  a  long  time  facred  and 
unaltered,  and  was  the  Handing  practice  of  many  ages  ;  at  length 
Aretseus,  the  Cappadocian,  dig&fted  it  into  a  more  orderly  body; 
whence,  in  various  places,  at  various  times,  and  by  various  hands, 
particularly  the  Alexandrian  fchool,  it  was  farther  altered  and  im¬ 
proved,  till  at  length  it  came  into  the  hands  of  Claud.  Galen ;  who, 
collecting  the  fcattered  parts,  digefting  thofe  which  were  confufed, 
and  explaining  every  thing  by  the  rigid  doctrines  of  the  Peripate¬ 
tics,  did  both  a  great  deal  of  fervice  and  a  great  deal  of  injury  to 
the  noble  art ;  he  being  the  firft  who  introduced  the  doCtrine  of  the 
elements,  the  cardinal  qualities,  and  their  degrees,  the  four  hu¬ 
mours,  &c.  into  medicine:  and  on  thefe  he  made  the  whole  art  to 
depend. 

After  the  fixth  century,  the  arts  were  not  only  extinguiftted,  blit 
almoft  all  memory  of  them  was  loft,  till  the  ninth;  from  which  to 
the  thirteenth,  medicine  was  vigoroufly  cultivated  by  the  Arabs  in 
Afia,  Africa,  and  Spain  ;  who  applying  themfelves  particularly  to  the 
ftudy  of  the  materia  medica,  and  it’s  preparations,  and  to  the  opera* 
tions  of  forgery,  rendered  both  more  juft  and  more  copious  at  the; 
fame  time  :  and  yet  Galen’s  errors  became  now  more  predominant 
than  ever.  At  length,  however,  they  were  purged  out  and  exploded 
by  two  different  means ;  principally  indeed  by  the  reftoration  of  the 
pure  difeiplineof  Hippocrates,  in  France ;  and  then  alfo  by  the  ex¬ 
periments  and  difeoyeries  pf  chemiftsand  anatomifts ;  till  at  length 
the  immortal  Harvey,  overt  urning,  by  his  demonftrations,  the  whole 
theory  of  the  ancients,  laid  a  new  and  certain  bafis  of  the  fcience. 

,  5  Since 
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Since  his  time,  medicine  is  become  free  from  the  tyranny  of  any  fe£t ; 
and  is  improved  by  fure  difcoveries  in  anatomy,  chemiftry,  phylics, 

botany,  mechanics,  &c.  .... 

Hence  it  appears,  that  the  art  originally  confided  folely  in  the  faith¬ 
ful  collefting  of  obfervations  ;  and  that,  a  long  time  after,  they  be¬ 
gan  to  enquire,  and  difpute,  and  form  theories  :  the  firll  part  has 
ever  continued  the  fame ;  but  the  latter  has  been  always  mutable. 

Medicine  is  divided  into  five  principal  branches. 

The  full  confiders  the  human  body,  it’s  parts  and  fabric,  life  and 
health,  and  the  effe&s  following  from  them  :  this  is  called  phyfio/ogy, 
the  dodlrine  of  the  animal  ceconomy,  or  of  the  ufe  of  the  parts:  and  it’s 
objects,  now  enumerated,  are  called  res  naturaks,  or  things  accord¬ 
ing  to  nature. 

The  fecond  branch  confiders  the  difeafes  of  the  human  body,  their 
differences,  caufes,  and  effects ,  and  is  called  pathology ,  as  it  con¬ 
fiders  the  difeafes  ;  (etiology ,  as  it  inquires  into  their  caules ;  nofology, 
when  it  examines  their  differences  ;  and,  laftly,  fymptomatolcgy,  when 
it  explains  their  effe&s.  The  objedls  of  this  part  are  called  respree - 
tematurales,  or  beyond  nature.  For  the  modern  method  of  clafiing 
difeafes,  fee  Nosology. 

The  third  branch  confiders  the  figns  and  fymptoms,  and  how  to 
apply  them  to  ufe ;  fo  as  to  judge,  both  in  a  found  and  difeafed  body, 
what  will  be  the  degree,  order,  and  effect,  of  the  health  or  the  dtf- 
eafe:  this  is  called  femeiotica :  it’s  objeds  are  things  both  natural, 
non-natural,  and  preter-natural.  ■ 

The  fourth  branch  confiders  the  remedies,  and  their  ufe,  whereby 
life  may  be  preferved  ;  whence  it  is  called  hygieine :  it’s  objeds  are 
what  we  ftridly  call  non-natural. 

Laftly,  the  fifth  furnilhes  the  materia  medica,  it’s  preparation,  and 
manner  of  exhibition,  fo  as  to  reftore  health,  and  remove  difeafes  : 
and  is  called  therapeutica,  comprehending  the  diatetica ,  pharmaceutica, 
chirurgica,  and  iatried. 


d  correct  alphabetical  Catalogue  and  Defcription  of  the  numerous 

Diseases,  or  Illnesses  which  generally  vex  and  rnolejl  the  whole 

and  every  part  of  the  human  Constitution. 

I.  Abottion,  an  immature  birth,  or  before  the  embryo  is  com- 
pleatly  formed  and  fitted  for  exCliifibn.  2.  Acir'afy ,  a  debility  from 
the  loft  tone  of  the  parts.  3.  Ague',  an  intermittent  fever,  attended 
with  alternate  fits  of  heat  and  cold  ;  proceeding  from  an  increafed 
velocity  and  vifeidity  of  the  blood.  4.  Anthony's  fire.  See  Erysi¬ 
pelas.  5.  Apoplexy  is  a  fudden  deprivation  of  all  internal  and  ex¬ 
ternal  fenfation,  and  of  all  motion  except  of  the  heart  and  thorax  ; 
caufed  by  an  obllru&ion  of  the  animal  fpirits  in  the  nerves.  6. 
AJlhma  is  a  frequeht,  difficult,  and  fhort  refpiration,  joined  with  a 
hiding  found  and  a  cough  ;  proceeding  from  an  ill  date  of  the  lungs, 
wherein  they  cannot  exert  tnemfelves  freely,  in  dilatation  and  con¬ 
traction.  7.  Atrophy,  an  infenfible  Wafte  or  decay  of  the  animal  bo¬ 
dy,  for  want  of  ndurifhment. 

8.  Barrennefs.  Set!  Sterility.  9.  Bloody -flux.  See  Dysentery. 

10.  Cachexy,  a  bad  habit  of  body:  when  the  vifeera  are  unfound, 
and  the  juices  difteMp'eretl.  'll.  Cactchymy,  a  vitiated  (late  of  the 
juices.  12.  Calenture,  a  fea-difeafe,  wherein  the  fea  appears  as  plea¬ 
sant  as  green  fields.  13.  Cardiidgia ,  the  heart-burn,  pioceeding  from 
the  acrimony  of  fome  explOfive  matter  in  the  ftomach.  14.  Catarrh. 
See  Defluxion.  15.  Chbrofis,  the  green-fickr.efis,  which  arifes 
from  a  cold  heavy  bicod,  and  to  be  cured  chiefly  by  exercife.  16. 
Colic,  an  acute  and  painful  diforder  of  the  bowels,  arifing  either  from 
the  acrimony  of  too  much  bile  ;  or  from  flatufes,  or  wind  pent  up  ; 
or  from  fome  diforder  6f  the  womb  ;  or,  laftly,  from  fome  diforders 
of  the  nervous  fluid  in  the  coats  of  the  guts  themfelves ;  and  ac¬ 
cordingly  it  is  faid  tb  be  bilious,  flatulent,  hyfteric,  and  nervous. 
17.  Confumption,  a  decay  of  the  body  by  the  wafte  of  the  folids  or  muf- 
cular  flefh,  and  is  of  feveral  kinds.  18.  Convulfions  confift  in  an  in¬ 
voluntary  eontra&ion  and  contortion  of  the  fibres  and  mufcles, 
whereby  the  body  and  limbs  are  preternatural !y  diflorted.  19.  Cough 
is  the  effed  of  4  convulfive  motion  of  the  mufcles,  and  parts  of  the 
abdomen,  thorax,  and  throat.  20.  Cramp,  a  convulfive  contraction 
of  the  mufcles  of  any  part.  21.  Crapula,  a  furfei  t  pioceeding  from 
too  much  eating  and  drinking ;  attended  with  heavinefs  and  diforders 
of  the  head. 

22.  Defluxion,  a  flowing  of  fharp  ferum  or  rheum  from  the  glands 
of  the  head  and  throat,  occafioned  by  a  cold,  and  caufing  irritations, 
coughs,  8ic.  23.  Delirium,  light-headednefs,  a  diflurbed  fenfation 
arifing  from  a  violent  diforder  of  the  brain  and  fpirits.  24.  Diabetes, 
a  profufe  or  too  great  difeharge  of  urine.  25.  Diarrhoea,  a  loofe- 
nefs,  or  flux  of  the  belly.  26.  Dropfy  is  a  preternatural  fecretion  of 
the  ferum,  or  water,  which  lodging  in  the  conftitution,  diflends  and 
weakens  the  parts  ;  and  proceeds  from  too  lax  a  tone  of  the  folids. 
27.  Dyfentery,  a  flux  of  ill  humours  by  ftool,  and  fometimes  attended 
with  blood.  28.  Dfpepfy,  a  bad  digeftion  in  the  ftomach.  29. 
Difury,  a  difficulty  of  making  urine. 

30 .'  Elephant! afis.  See  Leprosy.  31.  Epikpfy  is  a  convulfive 
motion  of  the  whole  body,  or  fome  of  It’s  parts,  with  a  lofs  of  fenfe. 
32.  Epiphora,  a  deflnxion  of  humours  on  the  eyes.  33.  Eryfipelas, 
a  cutaneous  inflammation,  attended  with  great  pain  and  fwelling. 

34.  Fever  is  an  increafed  velocity  of  the 'blood  the  almoft  infi¬ 
nite  variety  of  it’s  caufes  occafions  almoft  as  great  a  diverfity  of  its 
appearances  and  effects  ;  it  is  always  attended  with  heat,  ficknefs,  de¬ 
bility,  acute  pains,  and  fometimes  with  deliriums  and  madnefs. 
There  are  feveral  kinds,  as  inflammatory,  intermittent,  hedic,  ner¬ 
vous,  &c.  qc.  Flux.  See  Diarrhoea.  36.  Freckles.  See 
Lentigo. 

37.  Glaucoma,  a  change  of  the  natural  colour  of  the  eye  without 
detriment  to  the  fight’.  38.  Gonorrhoea,  an  involuntary  flowing  of 
the  feed,  from  the  ulcerated  glands  of  the  proftatx  and  lacunas.  39* 
Gout,  a  painful  diftemper,  conflfting  of  hard  concretions  of  matter  in 
the  extreme  parts  of  the  body.  40.  Gravel,  a  diforder  in  the  kidneys 
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or  bladder,  wherein  ftony  concretions,  like  pebbles,  are  voided  by 
urine.  41.  Greenficknefs.  See  Chlor osis.  42.  Gripes,  the  fame 
as  colic  pains.  43.  Gutta  ferena,  a  climnefs  of  fight,  or  confufed 
viuon  of  flies,  duff,  &c.  yet  no  defed  of  the  eye  is  to  be  feen. 

44-  Hemorrhage  is  a  flux  or  burlring  out  of  blood  from  any  part, 
proceeding  from  a  plethora.  45.  Hemorrhoids  is  a  bleeding  or  pain¬ 
ful  fwelling  of  the  haemorrhoidal  veins  about  the  fundament.  46. 
Heart-burn.  See  Cardialgia.  47.  Heftic,  a  flow  continual 
fever  that  ends  in  a  confumption.  48.  Head-ach.  See  Pain.  49. 
Horror,  fuch  a  fhuddering  apd  quivering  as  precedes  fits  of  an  ague. 
59.  Hydrophobia,  a  fear  of  water,  a  fymptom  that  follows  the  bite 
of  a  mad  dog.  51.  Hypo,  any  diforder  of  the  liver  and  fpleen  ;  and 
womb  in  women.  See  Melancholy,  and  Vapours.  52 .  Hy- 
fteric  paffions,  fits  of  the  mother,  or  diforders  of  the  womb,  which 
frequently  bring  the  whole  nervous  fyftem  into  diforder  alfo. 

53-  'Jaundice ,  a  diftemper  from  obltrudions  of  the  glands  of  the 
liver,  which  prevent  a  due  fecretion  of  the  gall ;  which  therefore  be¬ 
ing  carried  through  the  habit  of  the  body,  tinges  the  extremities 
with  yellow.  54.  Iliac  pajfion,  a  kind  of  nervous  colic,  wherein  the 
colon  is  twilled,  or  one  part  enters  ihe  cavity  of  the  other.  55. 
appetency,  a  lofs  or  want  of  appetite.  56.  hnpotency,  the  inability  of 
males  to  impregnate  the  females,  from  a  weaknefs  of  the  genital 
parts.  57.  Intubus,  the  night-mare  or  afthma,  proceeding  from 
fome  obltrudion  of  the  blood-veftels  in  the  thorax,  or  of  refpiration. 
53*  Inflammation,  a  fwelling  with  great  heat  and  pain.  59.  Inter¬ 
mittent  fevers.  See  Ague.  60.  Ifchias ,  the  hip-gout.  61.  Ifchury, 
a  floppage  of  urine,  by  (tone,  gravel,  &c.  62.  Itch,  a  cutaneous 
diftemper,  proceeding  from  fharp  humours,  which  corrode  the  mili¬ 
ary  glands. 

63.  Lentigo,  a  freckly  or  feurfy  eruption  upon  the  fkin.  64. 
Leprofy,  a  dry,  white,  fcabby  eruption,  in  the  manner  of  feales  on 
the  fkin.  65.  Lethargy,  a  diftemper  Attended  with  the  lofs  of  the 
rational,  at  leaf!  the  retentive  faculties  of  the  mind,  and  an  inapti¬ 
tude  to  motion.  66.  Leucorrhcea,  the  floor  albus,  or  whites  in 
women.  67.  Lientery,  aloofenefs,  wherein  the  aliments  are  voided 
with  little  or  no  alteration.  61.  Lypothymy,  a  fainting  or  fwooning 
away.  69 .  Lithiufis,  the  ftone  or  gravel.  70.  Lues  venerea,  the  pox, 
or  foul  difeafe.  71.  Lumbago,  troublefome  pains  about  the  loins. 

72.  Lunacy,  a  kind  of  frenzy,  or  diforder  of  mind. 

73.  Madnefs,  a  delirium  without  a  fevei,  or  ftate  of  mind  wherein 
the  ideas  are  received  without  any  natural  order  or  coherence,  and 
produce  uncommon  effects.  .  74.  Malacia ,  a  depraved  appetite. 

73.  Mania.  See  Madness.  76.  Melancholy,  a  dull  and  gloomy 
difpofition,  arifing  from  too  heavy  and  vifeid  a  blood,  and  paucity  of 
animal  fpirits.  77.  Meaflcs.  See  Small-Pox.  78.  Miafm ,  & 
contagious  feent  from  difeafes,  &c.  79.  Adife  rere  mei,  fharp  colicky 
pains,  fo  called.  80.  Morphew,  the  freckles.  81.  Myopy,  fhort- 
fightednefs,  purblindnefs. 

82.  Naufea,  a  loathing  of  food,  &c.  83.  Nebula,  films,  or  little 

clouds  in  the  eye.  84.  Nephritis,  the  ftone  in  the  kidneys.  85. 
Noli-me-tangere,  a  very  fore  tetterous  eruption. 

86.  Objlrudiions,  ftoppages  in  the  veffels  of  any  fort.  87.  Oph- 
thalmy,  an  inflammation  of  the  tunica  adnata  of  the  eye,  attended 
with  rednefs,  heat,  pain,  fwelling,  arifing  from  a  ftagnation  of  the 
blood  in  the  capillary  arteries.  88.  Orthopncea,  a  great  difficulty 
of  breathing. 

89.  Pain  is  an  uneafy  fenfation,  arifing  from  a  folution  of  the 
continuity  of  the  parts  of  nerves  and  fibres,  which  is  proper  to  their 
natural  and  found  ftate.  go.  Palpitation,  a  beating,  or  panting  of 
the  heart.  91.  Palfy  is  a  privation  of  motion,  or  fenfe  of  feeling,  or 
both,  proceeding  from  fome  caufe  below  the  cerebellum,  joined 
with  a  coldnefs,  loftnefs,  flaccidity,  and  at  laft  a  wafting  of  the  parts. 
92.  Peripneumony ,  an  inflammation  of  fome/ parts  of  the  thorax, 
which  occafions  a  great -pain  and  a  fhortnefs  of  breath,  and  generally 
goes  off  by  ex  perforation,  &c.  93.  Pernio,  a  kibe  or  chilblane. 

94.  Peflis,  the  plague  or  peftilence,  which  fee.  95.  Phrrnitis ,  the 
phrenzy,  which  is  a  fpecies  of  madnefs.  96.  Phlhifls,  the  phthific, 
a  wafte  or  confumption  of  the  body,  very  various  both  as  to  it’s 
caufes  and  kinds.  97.  Piles.  See  Haemorrhoids.  98.  Plague 
is  the  mod  malignant,  acute,  and  mortal,  of  all  the  nervous  fevers  j 
and  is  communicated  by  contagion.  99.  Plethora  is  when  the  hu¬ 
mours  are  fecreted  in  too  great  an  abundance,  or  beyond  what  a 
healthy  ftate  requires.  100.  Plcurify,  an  inflammation  of  the  pleura, 
proceeding  from  a  ftagnation  of  blood,  and  producing  very  intenfe 
pain.  101.  Poifon,  a  moft  virulent,  corrofive,  and  deftrudive  qua¬ 
lity  in  feveral  things,  cauling  great  fwelling,  pain,  and  death.  102. 
Pox,  a  difeafe,  defervedly,  though  too  well  known. 

103.  Quartan,  a  fourth  day’s  ague.  104.  Quinfey,  an  inflammation 
of  the  jaws  and  throat. 

105.  Rheumatifm,  a  diftemper  in  the  common  membrane  of  the 
mufcles,  which  makes  it  rigid,  and  unfit  for  motion,  without  great 
pain.  I06.  Rickets,  a  diftemper  in  children,  proceeding  from  an 
unequal  diftributipn  of  nouriftiment ;  which  makes  the  joints  grow 
knotty,  and  the  limbs  uneven. 

107.  Scab.  See  Itch.  108.  Scrophula,  the  king’s-evil,  and  pro¬ 
ceeds  from  an  obftrudion  and  erofion  ot  the  glands.  109.  Scurvy , 
a  difeafe  proceeding  from  a  blood  unequally  fluid,  and  fomewhat 
corrofive.  1I0.  Shingles,  a  kind  of  corrofive,  cutaneous  inflamma¬ 
tion.  Hi.  Small-pox,  a  contagious  diftemper  breaking  out  on  the 
fkin  in  numerous  puftnles,  which  ripen  into  a  fcab.  112.  o  out  nan¬ 
cy,  the  fame  as  Quinsey.  113.  Sterility,  banennefs,  which  aides 
from  various  caufes.  114.  Stitches,  acute  pains  in  the  fide.  ll$. 
Stone,  a  concretion  of  the  harder  parts  of  the  urine  in  the  bladder. 
u6.  Strangury,  a  difficulty  of  urine  attended  with  a  continual  dr  ^ 
ping.  1 1 7.  Struma,  an  induration  of  the  glands;  the  king 
1 , 8  Surfeit.  See  Cr a  n  v  L a  .  1 1 9.  Syncope,  a  fudden  fa>  ^.ing  or 

fwooning  away.  <  -  r  , 

120.  Tabes,  a  confumption,  or  decay  of  mufcular^  fjefh.  121. 

l5  ^  Ttnefm'js , 
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fentfinus,  a  continual  inclination  to  go  to  ftool,  but  ineffectual.  122. 
Tentigo,  a  continual  painful  erection  of  the  yard.  123.  Tertian ,  an 
ague  intermitting  but  one  day.  124.  Tremor,  an  involuntary  trem- 
bling  of  the  nerves.  125*  Tumor,  any  kind  ot  fwelhng.  120. 
Tympany,  the  dropfy,  which  Ewells  the  abdomen  like  a  drum. 

127.  Vapours,  the  diforders  of  the  vifeera  of  the  hypochondria. 
128.  Vertigo,  giddinefs;  a  diforder  of  the  brain,  wherein  things  at 
reft  appear  to  move  round.  I2y.  Ulcer,  any  running  fore.  *3°' 
Vomiting,  a  calling  up  the  contents  of  the  ftomach,  from  an- in  it  at  ion 
or  vellication  of  it's  coats. 

131.  Whites,  See  Gonorrhoea. 

132.  Xerophthalmia,  a  diftemper  otherwife  called  the  dry  lippitude, 
where  the  eye-lids  turn  out  red  and  dry. 

See  the  nature,  caufes,  prognoses,  fymptoms,  treatment,  cure, 
&c.  of  thefe  difeafes,  under  their  proper  heads,  in  the  order  of  the 
dictionary. 

Medicines,  or  Medicaments.  j 

Thefe  denote  any  natural  fubftance,  applied  to  a  human  body,  in 
order  to  anfwer  fome  intention  of  cure :  fo  that  they  differ  from 
aliments,  which  preferve  the  body  in  a  found  ftate,  whereas  medicines 
reftore  it  when  impaired ;  and  from  poifons,  which  tend  to  deftroy 
the  body.  All  the  parts  of  diet  may  indeed  be  termed  alimentary 
medicines,  inafmuch  as  they  may  lerve  to  confirm  health,  againft  the 
firft  approaches  of  a  difeafe  ;  as  poifons,  which  are  always  detrimental 
to  the  body,  have  been  called  deleterious  medicines. 

Medicines  are  either  fimple,  or  compound :  limple  medicines,  are 
thofe  which  are  formed  fpontaneoufly,  or  by  the  aftiflance  of  nature 
alone ;  and  thofe  are  called  compound,  which  are  owing  to  the  art 
and  induftry  of  men,  and  to  the  mixtures  of  various  fimples  put  to¬ 
gether. 

The  principal  differences  of  fimple  medicines  are  taken  either  from 
their  form  and  texture,  or  from  their  virtues.  In  refpedf  of  their  tex¬ 
ture,  they  are  divided  into  minerals,  vegetables,  and  animals ;  each  * 
of  which  divifions  is  termed  a  clafs,  kingdom,  or  family. 

In  what  the  ancients  have  left  us  concerning  the  medicines  they 
ufed,  there  is  the  utmoft  confufion  and  obfeurity  ;  the  fame  fubftance  \ 
is  frequently  called  by  many  different  names ;  fome  medicines  are 
barely  mentioned  by  them,  without  any  account  of  their  hature  or 
deferiplion  ;  and  in  regard  to  many  others,  the  virtues  aferi bed  by  ! 
them  to  one  fimple,  have  been,  by  later  writers,  attributed  to  others.  ;  , 
To  clear  up,  and  fet  right  all  thofe  difficulties,  at  this  time,  would 
be  a  talk  as  difficult  as  it  would  be  ufeful.  So  great  and  fo  many  t 
virtues  are  aferibed,  by  different  authors,  to  particular  medicines,  ; 
that,  if  they  could  be  depended  on,  each  ought  to  be  looked  on  as 
an  almoft  univerfal  remedy :  but  as  many  of  thefe  virtues  are  merely 
imaginary,  it  requires  even  the  greateft  caution  to  diftinguifh  the 
fictitious  from  thofe  which  truly  belong  to  them ;  and  though  the 
knowlege  of  the  virtues  of  medicines  be  at  this  time  carried  to  a  very 
great  length,  there  are  neverthelefs  many  things  remaining  yet  to  be  ’ 
difeovered,  and  room  enough  ftill  to  enrich  the  fcience  with  new 
fpecific  remedies;  nor  will  the  judicious  phyfician  find  lefs  worthy 
employment  for  his  thoughts,  in  endeavouring  to  determine  the 
manner  in  which  thofe  medicines  ad,  whofe  effe&s  are  already 
known,  and  to  afeertain  the  fafeft  and  beft  methods  of  adminifterine 
them.  6  , 


Such  medicines  as  are  of  a  terreftrial,  or  other  the  like  nature,  and 
will  not  diifolve  in  water,  the  new  Difpenfatory  of  the  college  has 
ordered  to  be  prepared  in  the  following  manner :  They  are  firft  to  be 
pounded  in  a  mortar  and  then  levigated  with  a  little  water,  upon  a 
hard  and  fmooth  marble,  into  an  impalpable  powder,  and  afterwards 
dried  upon  a  chalk-ftone,  and  then  fet  by  fora  few  days,  in  a  warm 
or  at  leaft  a  very  dry  place.  In  this  manner  are  to  be  prepared  am¬ 
ber,  antimony,  bezoar,  which  fhould  be  levigated  with  fpirit  of 
wine  inftead  of  water,  blood-ftone,  calamy,  firft  calcined  for  the  ufe 
of  the  makers  ef  brafs,  chalk,  coral,  crabs  claws,  crabs  eyes  (fo 
called),  egg-fhells  cleanfed  from  the  membrane  adhering  to  them 
by  boiling  in  water,  oyfter-fhells  firft  cleanfed,  pearls;  verdigris 


In  antimony,  calamy,  and  tatty,  fingular  care  ought  to  be  taken 
to  reduce  them  to  the  moft  fubtle  powder  that  can  be 


Mechanical  Operation  of  Medicines. 

,  To  account  for  the  operations  °f  medicines  mechanically,  feems 
have  been  tlie  favourite  fcheme  of  phyficians  and  phyfiologers  of  t 
laft  and  prefent  century.  Stahl,  and  his  difdples,  rejdft  thefe  a 

anflnf  thmk  ^  fufficiently  refl>ted  by  the  operation  of  opiui 

n  tfrin§entS'  °ne  grain  of  °Pium*  properly  taken,  will  1 
a  time  aftuage  pains  all  over  the  body.  Avery  few  grains  of  croc 
martis  aftringens  fometimes  flop  an  hxmoptyfis,  before  they  can  1 
£5 Tffd  *?■  eired  into  the  humours  of  the  body  i  ft  r 

1  a  all  belief,  fay  they,  that  fo  few  grains,  mixed  with  fo  mai 

f^!nnS  1°  fiuids,  fll0uId  retain  any  mechanical  force,  efpecially  a^ 
is  well  known,  that  aftnngents  lofc  their  force  by  dilution  >  Th 

tion  nfUtrhe’  ,haLthe  Vf  uUS  effeas  of  the  fame  wBeitu  area  refut 
S  rechTCal  hyP°thefis;  «*»  emetics  fometimes  pun 

d  vice '  verfa ;  aftnngents  increafe  hemorrhages;  opium  excii 
alacrity  in  fome,  inftead  of  ftupefying.  Again,  the  ore‘ 

thehn^aSma,iIOn  °f  medicines,  will  produce  a  fenfible  Weft  . 

tota  mechanic^liy!  ^ “  where ^  feem™ 

Ileifter  fays,  Stahl  pretends  that  the  rational  foul  and  nature - 
fyminymous  terms  ;  and  that  it  is  the  rational  foul  which  forms  I 

labn.  Va  J,rmbr  anJ  whi?‘'ire&  all  vial,  animal,  aid™ L 

evacuations  hLffferVar°r  °f  lhe  bod.^  hcnce  betimes  exciti 
Tuncker  etimes  fpafms,  to  get  rid  of  diforders.  ' 

Juncker,  who  wrote  according  to  Stahl’s  principles,  does 


not  1 


that  there  is  fomething  mechanical  in  the  operation  of  medicines,  in¬ 
dependently  of  the  will  or  fpontaneity  of  nature  ;  but  he  aflerts*  that 
their  chief  operation  isowing  to  nature,  which  makes  ufe  of  the  re¬ 
medy  to  attain  it’s  end.  His  words  are,  Operationem  mcdicamentorum 
ab  ipfa  na/ura  gubernari,  innumeree  confirmant  obfervationes.  Licet  enim 
non  negamus,  fubefj'e  interdum  aftioni  eortim  aliquid  mechunici ,  a  naturae 
arbitrio  non  pendentis,  tanti  tamen  hoc  non  eft  habendum,  ut  operands  mo¬ 
dus  illi  maxime  adferibi  mcreatur.  A  potion  enim  fit  denominatio,  & 
natura  utitur  reniedio  ad  finem  fitium.  _  - 

A  late  author  obferves,  as  to  medicines,  that  let  what  difeafe  foever 
be  named,  and  any  medicine  as  univerfally  ufeful  in  it,  yet  he  can  fhew 
circutnftances  of  patients,  or  of  the  difeafe,  where  that  medicine 
would  be  very  improper.  He  mentions  feveral  inftances  of  this  kind. 

A  general  idea  of  the  manner  wherein  medicines  operate  on  a  human 
body,  as  explained  by  the  fedlof  mechanical  phyficians,  may  be  con¬ 
ceived  from  what  follows. 

A  few  different  forts  of  particles,  varioufly  combined,  Will  produce 
a  great  variety  of  fluids  ;  fome  may  have  one  fort,  fome  two,  fome 
three,  or  more.  If  we  fuppofe  only  five  different  forts  of  particles 
in  the  blood,  and  call  them  a,  b,c,d,e,  their  feveral  combination® 
without  varying  the  proportions  in  which  they  are  mixed,  will  be 
thefe  following  ;  but  whether  more  or  lefs,  need  not  be  determined. 

a  b  :  a  c  :  a  d :  a  e  : 
b  c  :  b  d  :  b  e  :  c  d :  , 

c  eid  e  :  a  b  c :  a  d  c : 

'  ’  '  a.b  d  :  a  b  e;  a  e  e:  a  d e: 

b  d ci bde. bee: dec: 

ab  ediab  ce:  aede:  ab  de  :b  c  dexabede. 

■ 

No  theory  of  fecretion  has  hitherto  been  able  to  give  any  tolerable 
account  of  the  operation  of  fuch  medicines  as  promote  an  evacuation 
For  if  the  humours  be  equally  mixed  with  the  blood,  that  is,  if  the 
blood  be  in  every  part  of  the  body  the  fame,  and  it’s  particles’  be  not 
more  apt  to  form  certain  humours  in  fome  certain  parts  cf  the  body 
than  others  ;  or  if. they  be  not  forced,  by  the  power  of  fome  medicine, 
to  form  fuch  humours  ;  then  the  quantities  of  humour,  feparated  in 
equal  times,  will  always  be  as  the  velocity  of  the  blood ;  but  the  ve¬ 
locity  of  the  blood  is  feldom  doubled  by  any  medicine,  and  never  tri¬ 
pled  by  the  moft  acute  fever.  _  The  .quantity  of  the  humour,  however, 
drawn  off  by  evacuating  medicines,  is  often  twenty  times  greater  than 
the  natural  quantity  ;  and  therefore,  upon  fupppfition  that  the  hu¬ 
mours  are  every  where  equally  mixed  with  the  blood,  the  operation 
of  evacuating  medicines  can  never  be  accounted  for. 

Though  this  argument  has  the  ftrength  of  a  demonftration,  yet 
there  are  fome  who  explain  the  operation  of  purgative,  and  other 
evacuating  medicines,  by  a  ftimulating  faculty  ;  whereby  the  fluggilh 
juices  are  not  only  forced  out,  but  the  obftrudted  canals  opened,  and 
the  motion  of  the  blood  quickened.  But  though  fuch  a  power.be 
allowed,  it  would  remain  to  be  explained,  why  certain  medicines  do 
only  ftimulate  certain  glands  ?  For  it  is  evident,  1.  That  evacuating 
medicines  have  fome  other  power,  befides.the  fqueezing  out  ftagnant 
juices ;  becaufe,  when  they  are  all  fqueezed  out,  they  will  evacuate 
as  much,  if  they  be  repeated,  as  they  did  before:  as  is  plain,  by 
continuing  a  fahvation  for  many  days.  2.  We  cannot  fuppofe,  that 
all  bodies  have  everv  where,  and  at  all  times,  juices  ftagnating ;  but 
thefe  medicines  conftantly  produce  their  effe.&s,  more,  or  lefs,  at  all 
times.  3.  If  the  veffels  be  fuppofed  to  be  obftruaed,  an  evacuating 
medicine  could  but  double  the  quantity  that  was  evacuated, 'before  it 
was  taken.  4.  If  thefe  medicines  operate  only  thefe  ways,  then  in 
a  healthful  body,  where. there  were  no  obftru&ions,  they  would  have 
no  effea  at  all.  5.  It  the  removing  obftruaions  were  the  caufe  of  a 
,  greater  quantity  evacuated,  then  the  evacuation  fhould  ftill  continue 
in  a  greater  degree  than  before  the  obftruaion  was  removed  ;  where- 
a£,  in  fa<Sl,  we  conltantly  find  it  lefs,  as  the  medicine  works  off.  6. 
Though  a  medicine ,  by  ftimulating  a  velTel,  may  quicken  the  motion 
of  the  fluid  in  that  veflfel ;  yet  it  can  never  increafe  the  quantity  of 
fluid  running  through  it,  in  equal  fpaces  of  time;  becaufe  it  quick¬ 
ens  the  motion  of  the  fluid  only  by  contraaing  the  veflfel.;  and  there- 
fore  the  fafter  the  fluid  is  made  to  run  through  the  veflfel,  the  lefs 
fluid  does  the  orifice  of  the  veflfel  admit ;  and  confequently,  after  the 
veflel  is  contraaed  by  the  ftimulating  medicine ,  the  fecretion  will  be 
lels,  inftead  of  being  greater.  *  * 

That  a  ftimulus  caufes  the  part  on  which  it  zets  to  contraa,  is 
matter  of.  faa  ;  and  alfo,  that  purgative  medicines  do  ftimulate  ’the 
Dowels;  but  it  may  perhaps  be  likewife  faid,  they  ftimulate  the 
heart  and  arteries,  and  increafe  their  force,  becaufe  they  not  only 
quicken,  but  raife  the  pulfe ;  fo  that  a  greater  quantity  of  blood  is 
lent  to  the  glands  of  the  guts.  This  may  be  granted  ;  but  not  that 
it  is  the  principal  aiStion  ot  purgative  medicines ;  becaufe  that,  by  the 
fame  force,  a  greater  quantity  of  blood  is  fent  to  all  the  other  glands 
of  the  body,  whofe  fluids’  are  not,  however,  fenfibly  inefeafed;  and 
the  glands  of  the  inteftines  receive  a  lefs  quantity,  in  proportion, 
than  any  others,  becaufe  they  cannot  be  fo  much  dilated  by  the  greater 
force  of  the  blood,  as  others,  which  are  not  fo  much  ftinmlated  hy 
the  medicine. 

There  are  others,  who  will  have  evacuating  medicines  endued  with 
an  attenuating  quality,  by  which  they  diffolve  all  the  eohefions  of  the 
particles  of  the  blood,  and  fotet  the  feveral  humours  at  liberty,  topafs 
through  their  proper  glands :  but  if  thefe  medicines  have  a  power  uni¬ 
verfally  to  diffolve  all  the  cohefions  of  the  blood,  then  every  eva¬ 
cuating  medicine  would  equally  and  indifferently  increafe  the  quantity 
of  every  fecretion.  Mercury  would  as  conftantly  purge  asfalivate, 
and  nitre  promote  perlpiration  as  well  as  urine ;  but  this  is  repug¬ 
nant,  to  experience.  If  they  have  a  power  to  diffolve  certain  cohe- 
ltons,  and  not  others,  this  is  but  fetting  certain  particles  at  liberty 
to  pars  through  their  proper  glands,  which  were  not  fo  before ;  and 
is  a  preparing  the  humours,  in  order  to  increafe  the  quantity  of  fe- 
cretton.  Evacuating  medicines,  muft  therefore  have  a  power  to  affeft 
'  fome 
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fome  particles,  and  not  others;  that  is,  to  repel  fome,  and  attract, 
retain,  and  alter  others  ;  and  this  is  what  may  be  affirmed  to  be  in 
all  medicines,  and  is  what  athoufand  chemical  experiments  demon- 
firate. 

The  fevcral  humours  then  being  formed,  by  the  different  cohefion 
of  the  particles  of  blood,  the  quantity  of  a  humour  fecreted  by  any 
gland  muft  be  in  a  proportion  compounded  of  the  proportion  that  the 
number  of  the  particles,  cohering  in  fuch  a  manner  as  is  proper  to 
conflitute  the  humour  which  palTes  through  the  gland,  bears  to  the 
mafsof  blood  ;  and  of  the  proportion  of  the  quantity  of  blood,  that 
arrives  at  the  gland.  And  hence  it  follows,  that  where  there  is  a 
determinate  quantity  of  a  certain  humour  to  be  feparated,  'the' num¬ 
ber  of  particles  that  are  proper  to  eompofe  the  fecreted  liquor,  mud 
be  reciprocally  proportional  to  the  quantity  of  the  blood  that  arrives 
at  the  gland;  and  therefore,  if  the  quantity  of  the  fccrctioo  is  to  be 
increafed,  the  number  of  particles  mud  be  increafed  ;  if  the  fecretion 
is  to  be  leffened,  the  number  of  particles,  proper  for  fuch  a  fecre¬ 
tion,  mud  be  leffened  in  the  fame  proportion. 

Medicines ,  therefore,  which  can  alter  thecohefions  and  combina- 
tionsof  the  particles,  may  cither  incrcafe  or  diminifh  the  quantity  of 
any  fecretion.  Thus,  fuppofe  the  humour,  which  paffes  through 
rhe  glands  of  the  intedines,  to  be  compofed  of  three  or  fourfeveral 
forts  of  paa-ticles  ;  that  medicine,  which  will  eafily  cohere  to  thofe 
particles,  and,  by  cohering,  increafe  their  mutual  attractions,  foas 
they  may  unite  in  greater  numbers  at,  or  before  they  arrive  at  the 
intedines,  than  they  would  have  done  if  the  medicine  hdd  not  been 
given*  mud  ncceffarily  increafe  the  quantity  of  humour  which  paffes 
through  the  glands  of  the  intedines ;  if  the  quantity  of  blood  which 
arrives  at  the  glands  be  not  diminifhed  in  the  fame  proportion  as 
the  number  of  particles  is  increafed.  After  the  fame  manner  do 
•diuretics,  fudorifics,  and  medicines  which  promote  all  other  fecre- 
tions,  operate. 

Why  increafing  the  quantity'of  fome  fecretions  fhould  diminidi 
that  of  others,  is  not  eafy  to  explain  on  any  other  principle  ;  for  if 
the  blood  be  equally  mixed,  in  every  part  of  the  body,  with  all  the 
humours  which  are  feparated  from  it;  that  is,  if  the  mixture  of  the 
blood  be  every  where  alike,  fo  that  every  humour  bears  the  fame 
proportion  to  the  red  of  the  arterial  blood  in  one  part  of  the  body, 
that  it  docs  in  another;  and  if  every  humour  has  it’s  own  proper 
gland  through  which  it  is  feparated,  then  what  is  feparated  by  one 
gland  is  not  fubtradted  from  another,  and  confequently  does  not  di¬ 
minifh  the  quantity  of  humour  which  dows  to  this  other,  but  does 
indeed  rather  increafe  the  quantity  of  this  other  fecretion  ;  for  the 
more  any  one  humour  is  carried  off,  the  greater  proportion  any  other 
remaining  in  the  blood,  bears  to  the  remaining  blood;  and  therefore 
the  more  anyone  fecretion  is  increafed,  the  more  all  the  red  fhould 
be  increafed  likewife.  But  if  all  the  humours  be  compofed  by  a 
combination  of  a  few'  different  forts  of  particles,  then  the  more  apt 
thefe  particles  are  to  run  into  any  one  fort  of  combination,  the  lefs 
all  other  combinations  mud  be  fo;  and  confequently  the  increafing 
any  one  fecretion,  mud  neceffarily  diminifh  the  quantity  of  all 
.others;  but  more  efpecially  of  that  which  has  the  mod  of  the  fame 
fort  of  particles. 

Account  of  Pocket  Medicines. 

Thefe  are  fuch  neceffary  remedies  as  the  furgeon  ought  never  to 
be  without,  but  always  to  carry  in  a  convenient  cafe  or  box  about 
him.  Thefe  are  the  common  digedive  ointment,  and  the  brown  or 
.Egyptian  ointment,  for  cleanfing  and  digediflg  foul  ulcers;  and 
fome  vulnerary  balfams,  as  the  linimentum  Arcai,  or  the  balfam  of 
Peru,  of  Gilead,  or  Capivi,  or  the  Samaritan  balfam :  to  thefe  mud 
alfo  be  added  a  plaider  or  two,  as  the  diachylon,  or  dvpticum 
Crollii;  lince  one  or  other  of  thefe  is  almod  condantly  wanted. 
Neither  fhould  there  be  wanting  a  piece  of  blue  vitriol,  for  the 
taking  down  luxuriant  flefh,  and  to  flop  haemorrhages  ;  but  if  vi¬ 
triol  is  wanting,  burnt  alum,  red  precipitate,  the  infernal  done,  or 
any  other  corrofive  medicine,  will  fupply  it’s  place  in  corrofive  inten¬ 
tions,  and  the  red  will  alfo  ferve  to  open  abfcelfes,  to  make  iffues, 
and  perform  many  other  operations  of  that  kind.  With  thefe  there 
fhould  always  be  kept  in  readinefs  alfo  a  quantity  of  feraped  lint, 
that  the  furgeon  may  be  able  to  give  immediate  affillance  to  woun¬ 
ded  perfons,  dnee,  if  he  is  unprepared  for  this,  they  may  be  eafily 
taken  offby  an  haemorrhage,  a  circumdance  which  oughr  alfo  to  pre¬ 
vail  with  the  furgeon  neyer  to  be  wholly  unprovided  with  bandages. 

MEDIETAS  lingua:,  in  law,  fignities  a  jury,  or  inqued  impa¬ 
nelled,  of  which  the  one  half  are  natives  of  this  land,  and  the 
other  foreigners.  This  jury  is  never  ufed,  except  where  one  of  the 
parties  in  a  plea  is  a  dranger,  and  the  other  a  denizen.  In  petit 
treafon,  murder,  and  felony,  foreigners  are  allowed  this  privilege, 
but  not  in  high  treafon,  becaufe  an  alien  in  that  cafe  fhall  be  tried 
according  to  the  rules  of  the  common  law,  and  not  by  a  medietas 
lingua.  A  grand  jury  ought  not  in  any  cafe  to  be  of  a  medietas  lin¬ 
gua  ;  and  the  perfon  that  would  have  the  advantage  of  a  trial  in 
this  way,  is  to  pray  the  fame,  otherwife  it  will  not  be  permitted  on 
a  challenge  of  the  jurors. 

MEDITATION,  an  adt  by  which  we  confiderany  thing  clofely, 
or  wherein  the  foul  is  emploved  in  the  fearch  or  consideration  of  any 
truth.  •  In  our  religion,  it  is  ufed  to  fignify  a  consideration  of  the 
objects  and  grand  truths  of  the  chridian  faith. 

MEDITERRANEAN, denotes  fomething  inclofed  withinland, 
or  remote  from  the  ocean.  It  more  particularly  denotes  that  large 
£ea,  which  flows  betw-een  the  continents  of  Europe  and  Africa,  en¬ 
tering  by  the  dreights  of  Gibraltar,  and  reaching  as  far  as  the 
Euxrne  lea  and  Palus  Mzeotus.  It  was  formerly  called  the  Gre¬ 
cian  or  the  Great  Sea.  The  Britifh  trade  carried  on  by  means  of 
the  Mediterranean  leas,  is  of  the  lad  confequencc  to  Great  Britain, 
and  the  permanent  prefervaticn  thereof  depends  on  the  poffeflion  of 
the  town  and  fortifications  of  Gibraltar. 
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ivinuiUM,  a 


- - ,  _  JLatin  term,  Signifying  middle,  or  mean, 

Medium,  geometrical,  ealled  in  the  fehpols  medium  per  for.  a,  is 
that  where  the  fame  ratio  is  preferved  between  the  fird  and  fecond, 
as  between  the  lecond  and  third  terms,  or  that  which  exceeds. in  the 
fame  ratio,  or  quota  of  itfelf',  as  it  is  exceeded  ;  thus  6:,is  geome¬ 
trical  medium  between  a.  and  9. 

Medium,  in  philofophy,  that  fpace  or  region,  through  -which  a 
body  in  motion  palfes  to  any  point;  thus  sether  is  fuppo(ed  to  be 
the  medium  through  which  the  heavenly  bodies  move  ;  air,  the 
meaiuvi  wherein  bodies  move  near  our  earth  ;  water,  the  medium 
wherein  fiShes  live  and  move  ;  arid  glafs  is  alfo  a  medium  of,  light, 
as  it  affords  it  a  Irce  palTagc.  The  dentity  or  confidence  in  the  parts 
ot  the  medium  whereby  the  motion  of  bodies  in  it  is  retarded,  is 
called  the  refinance  of  the  medium,  winch,  together  with  the  force 
or  gravity,  is  the  caufe  of  the  collation  of  the  motion  of  projediiles. 
With  reipecl  to  Jubtite  or  atherial  medium,  dir  Ifaac  Newton  makes 
it  probable,  that  belidcs  the  particular  aerial  medium  wherein  we  live 
and  breathe,  there  is  another  more  universal  pne,  which  he. calls  an 
tetherial  medium,  valtly  more  rare,  fubtile,  elastic,  and  atliive,  than 
air,  and  by  that  means  freely  permeating  the  pores  and  intcrlliees 
of  all  other  mediums,  and  diffusing  itfelf  through  the  whole  creation ; 
and  by  the  intervention  hereof  bethinks  it  is  that  moil  of  the  great 
phenomena  of  nature  are  effected. 

1  he  eladic  force  ot  this  nledium,  he  ffie.ws,  mud  be  prodigious. 
Light  moves  at  the  rate  of  70,000,000  miles  in  about  fev.en  minutes, 
yet  the  vibrations  and  pullcsof  this  medium,  to  caufe  the  fits  of  eafy 
reflection  and  eafy  tranfmiffion,  mud  be  Swifter  than  light,  which  is 
700,000  times  Swifter  than  found.  The  eladic  force  of  this  medium 
therefore, in  proportion  to  it’s  deniity,  m  uit,  be  above  400,006,000,000 
times  greater  than  the  elaltic  force  of  the  air  in  proportion  to  it’s 
density  ;  the  velocities  and  pulfes  of  the  eladic  mediums  being  in  a 
fubdupheate  ratio  of  the  eladicities  and  the  rarities  of  th <s, Mediums 
taken  together;  and  thus  may  the  vibrations  of  this  medium  be  con¬ 
ceived  as  the  caufe  of  the  elalticicy  of  bodies. 

MEDLAR,  mefpilus,  in  botany,  a  genus  of  the  icofmdria  tenta- 
gpnia  clafs,  the  flower  of  which  is  made  up  of  roundilh  hollow  pe¬ 
tals  ;  and  it’s  fruit  is  an  umbilicated  globofe  berry,  containing  five 
olfeous  and  gibbous  feeds.  We  have  two  kinds  pf  medlar,  both 
which  are  propagated  by  budding  or  grattmg  them  upon  the  haw¬ 
thorn,  or  the  pear-itock,  upon  either  of  which  they  take  very  well 
and  may  be  afterwards  tranfplantcd  into  the  fruit-garden,  either  as 
dandards,  or  trained  up  againft  anefpalier,  in  both  which  methods 
they  will  fucceed  very  well. 

Medlars  are  cooling,  drying,  and  binding,  efpecially  before  thev 
are  ripe,  and  are  ufetul  in  all  kinds  of  fluxes.  The  ripe  fruit  eaten 
too  freely,  is  fubjedt  to  bind  the  ftomach,  and  caufe  the  colic.  The 
hard  feeds  are  accounted  good  for  the  gravel  and  done:  they  are  an 
ingredient  in  the  fyrupus  myrtinus. 

MEDULLA  ojjium,  or  marrow  of  the  bones,  is  a  foft  fatty  fub- 
flance,  placed  in  the  cavities  or  pores  of  divers  bones.  The  medulla 
is  inclofed  in  a  membrane,  and  is  devoid  pi  fenfe :  it  is  red  in  the 
greater  cavities,  white  in  the  lefs,  and  10ft  and  fucculent;in  fpongy 
bones.  From  this  is  fecreted  the  medullary  oil. 

Medulla  ceielri  and  cere  belli,  denotes  the  white  foft  part  of  the 
brain  and  cerebellum,  covered  on  the ourfide  with  the  cortical 
fubftance,  which  is  of  a  more  dark  or  afliy  colour. 

Medulla  oblongata,  is  the  medullary  part  of  the  brain  and  cere¬ 
bellum,  joined  in  one;  the  fore-part  of  it  coming  from  the  brain, 
and  the  hind-part  from  the  cerebellum.  See  Plate  147,  fig.  Uti. 
d.  d. 


It  lies  on  the  bafis  of  the  fcull,  and  is  continued  rhrough  the  great 
perforation  thereof  into  the  hollow  of  the  vertebre  of  the  neck 
back,  and  loins ;  though  only  fo  much  of  it-  retains  the  name  oblon¬ 
gata,  as  is  included  within  the  fcull.  After  it’s  exit  thence,  it  i.sdif- 
tinguilhed  by  the  name  of  medulla  fpinaiis. 

Medulla  fpinaiis,  or  fpinal  marrow,  is  a  continuation  of  the 
medulla  oblongata  ot  the  brain,  and  forms,  as  it  were,  a  tail  to  that 
part.  It  is  included  in  a  kind  of  bony  canal,  formed  by  the  verte¬ 
bre,  and  in  this  is  continued  from  the  head  to  the  extremity  offfie 
os  facrum.  It’s  length  is  therefore  the  fame  with  that  of  the  fpina 
dorfi,  which  is  different  in  perfons  of  different  ilature.  It’s  thick- 
nefs,  in  general,  is  nearly  equal  to  that  of  a  finger;  but  it  is  not 
uniformly  of  the  fame  diameter  throughout.  It’s  fublfance,  in  the 
upper-part,  as  far  as  to  the  latt  vertebra  of  the  thorax,  is  the  fame 
vvitli  that  of  the  medulla  oblongata  of  the  brain,  but  fomewhat 
tougher  and  more  firm:  they  areexternally  of  a  medullary  fubftance, 
that  the  nerves  may  eafily  make  their  way.  out ;  internally  cineri- 
tious,  and  of  the  fame  nature  with  the  cineritious  or  cortical  part  of 
the  brain  ;  but  the  lower  part  of  them,  from  the  laft  vertebra  of  the 
thorax  to  the  extremity  ot  the  os  facrum,  is  fibrous  and  very  tena¬ 
cious,  and  is  called  cauda  equina.  The  divifion  of  the  fpinal  mar¬ 
row  is  formed  by  means  of  a  fiffure  ;  it  is  by  this  feparated  into  a 
right  and  left  part,  or  into  two  columns;  but  this  feparation  is  not 
continued  to  the  center.  It’s  proper  integuments  are  no  lefs  than 
fix  :  thefe  arc,  1.  The  bony  canal,  formed  by  the  cavities  of  the 
twenty-four  vertebre,  and  the  os  facrum.  2.  The  tunica,  which  is 
very  ftrong,  and  connedls  the  vertebrae  within.  3.  The  cellular,  or 
adipofe  coat,  which,  in  fat  perfons,  always  contains  more  or  lefs  fat, 
and  feems  deftined  by  nature  fo  foltcn  the  former.  4.  The  dura 
mater,  which  is  ltronger  in  the  upper-part,  and  finer  and  weaker  in 
the  lower ;  this  loofely  inclofes  the  medulla  in  the  fpine,  ana  in  it’s 
anterior  part  is  firmly  connedfed  with  the  vertebre.  5.  I  he  tu¬ 
nica  arachnoidcs,  which  in  it’s  anterior  part,  adheres  very  firmly  to 
the  pia  mater,  but  in  it’s  pollerior  part  is  loofe  and  fluctuating. 
6.  The  pia  mater,  which  furrounds  every  part  of  the  fpinal  marrow, 
and  all  the  nerves  that  arife  from  it,  and  enters  alfo  it’s  longitudinal 
divifion.  The  arteries  and  veins  of  the  fpinal  marrow  enter  at  the 
apertures  of  the  vertebre,  which  give  paffage  out  to  the  nerves';  they 
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make  a  multitude  of  analtomofa,  and  are  derived  frMvthe :  verte- 

brals  of  the  neek,  the  IntercolfaU,  and  the  umbar.  Jtejtcrv'sot 

Tftefd'arb  cotnpo^d'eath'oV'1^  muWmde of  fibres’,  arifing from  the 
and Inferior  parts  of  the  mMU-.  thefe  fibres  afterwards 

unite,  and  ate  connXl  by  and  covered  with  a"d  “ 

thatftate  they-  conftitutc  what  we  call  nerves.  See  Plate  19>ri‘ 

l‘he  25  of  the  fpinal  marrow  are,  to  give  or.gm to  the  before- 
mentioned  pairs  of  nerves,  which  are  principally  d.ftributed  to  the 
lTmbs  and  external  parts;  and  tofecrete  and  preferve  a  nervous  fluid. 

MEDULLARY  oil,  is  no  more  than  the  finer  and  more  fubtile 
parts  of  the’  medulla ,  or  marrow  of  the  bones.  See  Marrow  and 

0  The  ufe  of  this  oil  is  either  common  to  all  the  bones,  whofe 
temper  it  preferves,  and  keeps  from  being  too  brittle  ;  or  more  pe¬ 
culiar!  v  to  the  joints,  where  it  is- very  ferviceable:  1.  To  lubricate 
the  bones  at  their  extremities,  that  they  may  move  more  eahly  and 
free.  2.  To  keep  the  ends  of  the  articulated  bone  from  growing 
hot  with  motion.'  3.  To  preferve  the  joints  from  wearing  by  attri¬ 
tion,  and  rubbing  one  againft  another.  And,  4.  To  preferve  the 
ligaments  of  the  joints  from  drynefs  and  rigidity,  and  to  lubricate 
tliofe  parts  which  Aide  upon  the  bones,  and  keep  the  cartilages, 

which  arejoined  to  them,  flexible.  ' \  .  ,  c 

MEDUSA,  in  natural  hiftory,  a  genus  of  infedts  of  the  order  of 
gymnarthria.  It’s  body  is  of  an  orbiculated  convex  figure,  of  a  gela¬ 
tinous  fubftance,  and  not  hairy  ;  the  tentacuI;e,or  the  plicae,  which 
ferve  inflead  of  them,  are  fituated  in  the  center  of  the  under  part  of 

the  animal  .  . 

MEEKNESS,  in  ethics,  is  a  virtue  which  eonfifts  in  bearing 
affronts,  reproaches,  and  injuries,  with  a  due  compolure  of  mind. 

It’s  oppofite  vice  is  revenge.  . 

MEER,  in  mining,  a  fpace  containing  29  yards  in  length  in 

any  vein.  .  .  ,  .  c  .  r  . 

MEER-/?a£f,  is  a  pin  of  wood  driven  into  the  fuperhcies  of  the 

earth,  to  fhew  the  extent  or  end  of  a  meer  of  ground.  . 

MEG/ERA,  in  mythology,  one  of  the  three  Juries.  She  is 
reprefented  with  ferpents  on  her  head,  and  two  diflinguilhed  ones 
over  her  forehead,  as  her  filters  have, 'and,  like  them,  with  torches. 
She  is  not  mentioned  fo  frequently  by  the  Roman  poets  as  the  others 
arc.  Virgil  gives  us  a  descriptive  picture  of  her,  where  he  is  fpeaking 
of  the  punifhment  of  the  JLapithae  ;  who  were  faid  to  be  always 
placed  round  a  table  very  richly  and  plentifully  fet  out/with  a  loofe 
piece  of  rock  hanging  over  their  heads,  as  juft  ready  to  fall  ;  and 
this  Fury  attending  clofe  by,  to  watch  and  menace  them,  the  mo¬ 
ment  they  endeavoured  to  tafte  any  one  of  the  tempting  things  fet 
before  them. 

MELANCHOLY,  from  utkxt,  black,  and  xoxn,  bile,  or  gall, 
in  medicine,  a  fpecies  of  madnefs,  being  a  kind  of  delirium  with¬ 
out  a  fever,  ufually  attended  with  fear,  heavinefs,  and  forrow,  with¬ 
out  any  apparent  caufe.  It  is  infinitely  varied  according  to  the 
temperament  and  ideas  of  the  perfon  affefted  therewith.  See  the 
article  Madness,  for  a  more  copious  explanation. 

The  caufes  evidently  productive  of  melancholy  are  obferved  to  be, 

1.  All  things  which  fix,  exhauft,  or  difturb  the  nervous  fluid  of 
the  brain  ;  fuch  as  violent  and  fudden  frights,  disappointments,  in- 
tenfe  thinking  upon  any  fubjcift,  excefiive  love,  watchings,  foli- 
tude,  fear,  and  hyfteric  diforders. 

2.  Such  things  as  hinder  and  difturb  the  generation,  reparation, 
circulation,  and  various  fecretions  and  excretions  of  the  blood,  es¬ 
pecially  in  the  fpleen,  ftomach,  omentum,  pancreas,  mefentery,  in- 
teftines,  liver,  uterus,  and  haemorrhoidal  vcffels:  fo  that,  of  con¬ 
sequence,  melancholy  may  be  produced  by  the  hypochondriacal  dis¬ 
order  ;  by  acute  difeaSes  ill  cured,  and  especially  a  phrenitis  and 
burning  fever ;  by  an  excefs  of  all  the  fecretions  and  excretions  ; 
by  fuch  aliments  and  drinks  as  are  cold,  tenacious,  terreftrial,  tart, 
and  aftringent ;  by  violent  heat  long  protra&ed  and  parching  the 
blood;  as  alfo  by  a  ftagnant,  moift,  and  cloudy  air. 

3.  A  naturally  black,  hairy,  dry,  (lender,  and  robuft  conftitution 
of  body,  a  middle  age,  a  quick,  penetrating,  and  difeerning  genius. 

If  this  diforder  continues  long,  it  produces  ftupidity,  epilepfies, 
apoplexies,  madnefs,  convulfions,  blindnefs,  furprifing  fancies, 
laughter,  weeping,  finging,  fighs,  erurftations,  flatulences,  anxieties ; 
an  urine  Sometimes  copious  and  limpid  like  water,  and  at  others 
highly  thick ;  a  retention,  accumulation  of  theexcrementitious blood 
in  the  veflels  of  the  abdominal  vifeera,  and  often  a  fudden  excretion 
of  it ;  obftinatc  coftivenefs,  frequent  fpitting  of  a  thin  matter,  and 
an  incredible  ability  of  enduring  watchings,  hunger,  and  cold. 

This  diforder  has  often  been  cured  by  a  fupervening  unfeemly 
itch,  fometimes  refembling  an  elephantiafis  ;  by  numerous  and 
large  varices  ;  by  a  copious  difeharge  from  the  turgid  haemorrhoi¬ 
dal  veins ;  and  an  evacuation  of  the  black  bile  by  vomit  and  ftool. 

Patients  labouring  under  this  diforder  are  generally  injured  by  all 
medicines  which  impair  the  ftrength,  and  evacuate  too  forcibly ;  as 
alfo  by  thofe  which,  throw  thehumours  into  too  violent  commotions, 
whether  cordials,  or  medicines  of  whatever  other  denomination* 

Hence  the  beft  method  of  curing  this  diforder  is,  after  a  due  ob¬ 
servation  of  the  firft  caufes  and  the  variety  of  patient’s  conftitutions, 
to  accommodate  various  medicines  to  thefe  caufes,. and  various  con¬ 
ftitutions. 

The  feveral  intentions  of  cure  to  be  purfued,  therefore,  are,  1. 
To  roufe,  augment,  and  regulate  the  fluids  of  the  brain  and  nerves  ; 
which  is  done,  firft,  by  diverting  the  mind  from  it’sufual  objedt  to 
others  of  an  oppofite  nature  :  fecondly,  by  inducing  cautioully  an¬ 
other  difpofition,  or  affedtion  of  mind,  oppofite  to  melancholy:  third¬ 
ly,  by  humouring  the  perverfe  and  falfe  turn  of  the  imagination  ; 
or,  fourthly,  by  frequently  oppofing  it  with  great  vigour. 

2.  To  remove  thofe  obltrudtions  which  are  either  the  caufe,  or 
the  effedt,  of  a  perverted  imagination,  by  foftening,  inciding,  and 
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ftimulating  the  obftrucling  matter,  by  means  of  mineral  waters, 
whey,  vifceral,  hepatic,  and  antihypochondriac  decodtions,  waters 
invigorated  with  lixivial  or  compound  falts,  laxative  preparations 
of  mercury,  emetics,  motion,  exercjfe,  riding,  failing,  uterine  medi¬ 
cines,  and  fuch  as  promote  the  lochia,  remedies  which  procure  he¬ 
morrhoidal  discharges,  baths,  liniments,  and  platters.  , 

3.  To  alleviate  the  fymptoms  by  venefedtion,  immerfionincold 
water,  and  the  ufe  of  carminatives  and  opiates. 

4.  After  due  evacuations,  to  exhibit  fuch  things  as  are  from  ex¬ 
perience  known  to  exhilarate  the  mind,  and  corroborate  all  the  parts 
of  the  body.  . 

From  what  has  been  faid,  it  is  obvious  that  the  perfedt  cure  of 
this  diforder,  as  well  as  of  many  others  falfely  accounted  incura¬ 
ble, ponfifts  in  thecorredfion  of  the  bilisatra,pf  melancholichumour. 

MELICERIS,  in  furgery,  a  tumor,  or  abfeefs,  inclofed  in  a 
cyftis  ;  confifting  of  matter  not  unlike  honey.  It  gathers  without 
pain,  and  gives  way  upon  preffure,  but  returns  again  :  it  is  to  be 
cured  by  warm  difeutients. 

MELILOT,  melilotm ,  in  botany,  a  plant  with  fmooth  oval fer- 
rated  leaves,  ftanding  three  together,  on  /lender  pedicles,  and  round, 
ftriated,  branched  (talks, terminated  by  long  fpikes  of  papilionaceous 
flowers  drooping  downwards,  which  are  followed  by  fhort  thick 
wrinkled  pods,  containing  each  one  or  two  roundifh  feeds.  It  is 
annual  or  biennial,  and  found  in  flower,  in  hedges  and  corn  fields, 
greateft  part  of  the  fummer.  t,-:  ,  ■/  ~ 

The  principal  ufe  of  the  plant  has  been  inclyfters,  fomentations, 
and  other  external  applications  :  it  formerly  gave  name  to  one  of 
the  officinal  plafters  ;  which  received  from  the  melilot  a  green  colour 
and  an  unpleafant  fmeil,  without  any  addition  to  it’s  efficacy; 

MEL1TENSIS  terra,  in  the  materia  medica,  earth  of  Malta,  of 
which  there  are  two  very  different  kinds  ;  the  one  of  the  genus  of 
the  boles,  the  other  of  the  marles.  The  Maltefe  bole>  which  we 
ufe  now,  is  a  fine  earth,  of  a  clofe,  compadt  texture,  and  very  heavy ; 
when  dry,  it  is  of  a  very  pure  white,  but  it  is  apt  to  contract  a  yel- 
lownefsin  drying,  and  becomes  of  a  cream  colour.  The  Maltefe 
marie  is  ufed  in  Germany  as  a  cordial,  fudorific,  and  aftringent. 

MELIUS  inquirendum ,  in  law,  a  writ  which  lieth  for  a  fecond 
inquiry  to  be  made  of  what  lands  and  tenements  a  man  died  feifed, 
where  partiality  is  fufpedted  upon  the  writ  called  diem  claufit  ex¬ 
tremum.  .  •,/  •  j .  i  i  1 '  ,;.n>  <il  hfifcM 

MELLITTA,  in  natural  hiftory,  the  name  of  a  genus  of  the 
echini  marini ,  of  the  general  clafs  of  the  placentae.  The  charaders 
of  themellitta  are,  that  they  are  plain  and  flatted  fhelJs,  with  their 
edges  arched  and  waved,  and  have  on  their  fuperficies  two  or  more 
oblong  apertures,  which  reach  tothjjbafe.  Of  this  genus  there  are 
two  known  fpccies :  i.  A  fmooth  one  with  a  circular  vertex.  2.  A 
fcutellated  kind,  refembling  the  fhell  of  the  tortoife,  and  with  a 
pentagonal  vertex.  See  Plate  54, 9. 

MELON,  in  botany,  makes  a  diftind  genus  of  plants,  the 
flowers  of  which  confift  only  of  one  leaf  each,  and  are  wide  at  the 
mouth,  and  divided  into  feveral  fegments,  wholly  refembling  the 
flowers  of  cucumbers :  of  thefe  alfo,  fome  are  male  or  fterile  flowers, 
having  no  embryo  fruit ;  others  are  fruitful  or  female  flowers, 
having  an  embryo,  which  ripens  into  a  large  fruit  of  an  oval  figure, 
fometimes  fmooth,  fometimes  rough,  divided  into  three  cells,  and 
containing  oblong  feeds  ;  each  of  thefe  cells  feems  alfo  to  be  divided 
into  two.  For  the  cultivation  and  management  of  melons,  feeTrea- 
tife  on  Gardening,  p.  977,  &c. 

The  fruit,  when  fully  grown,  fhould  be  often  noticed  for  their 
being  cut  at  a  proper  time,  which  is  known  by  the  ftalk  cracking 
round  the  parts  which  join  to  the  fruit,  as  likewife  by  the  fmeil ; 
but  for  thofe  kinds  of  Cantaloupe  melons  whofe  rinds  are  thick,  it  is 
neceffary  to  let  them  be  on  the  branch  a  day  longer  than  the  other 
forts  after  they  have  fhewn  the  marks  of  ripenefs  ;  and  if  they  are 
cut  early  in  the  morning,  before  the  fun  has  warmed  them,  they 
will  be  much  higher  flavoured.  When  a  melon  is  perfedlyfine,  it  is 
full,  without  any  vacuity  :  this  is  known  by  knocking  upon  it,  and 
when  cut  the  flefh  mult  be  dry,  no  water  running  out,  only  a  little 
dew,  which  is  to  be  of  a  fine  red  colour.  Large  melons  are  not  to 
be  coveted,  but  firm  and  well-flavoured  ones.  Our  gardeners,  who 
raife  melons  for  falc,  fow  the  feeds  of  the  large  rather  than  the  good 
kinds,  and  they  increafe  the  fize  of  thefe  by  much  watering  the 
roots,  but  this  fpoils  the  tafte. 

MELTING-<w,  in  allaying,  is  afmall  vcffel  made  of  copper  or 
brafs,  of  a  conic  figure,  and  of  a  nicely-polifhed  furface  within.  It’s 
ufe  is,  to  receive  melted  metals,  and  ferve  for  their  precipitation, 
which  is  effeded,  when  two  bodies  melted  together,  and  yet  not 
mixing  perfedly  with  one  another  in  the  fufion,feparateinthe  cool¬ 
ing  into  two  ftrata,  on  account  of  their  different  lpecific  gravities. 
When  the  quantity  of  melted  matter  is  great,  a  large  brafs  or  iron 
mortar,  or  any  other  conveniently  fhaped  veffcl,  is  commonly  ufed, 
inftead  of  this  cone. 

If  a  very  large  quantity  of  metal  is,  however,  to  be  received  into 
them,  and  efpecially  if  any  thing  fulphureous  have  place  among  if, 
the  caution  of  tallowing  the  moulds  does  not  prove  fufficient ;  for 
the  large  quantity  of  the  ihafs  makes  it  continue  hot  fo  long,  that 
this  becomes  but  a  flight  defence  to  the  furface  of  the  mould.  In 
this  cafe  the  affayer  has  recourfe  to  a  lute,  reduced  to  a  thin  pap  with 
water,  which  being  applied  in  form  of  a  very  thin  cruft,  all  over  the 
infide  of  the  cone,  or  mould,  foon  dries  up  indeed,  but  always  pre¬ 
ferves  the  fides  of  the  veflel  from  the  corrofion  of  the  mafs.  And 
this  caution  is  found  neceffary,  even  when  pure  copper  is  melted 
alone,  without  any  mixture  of  fulphur.  See  Plate  21,  Jig.  25. 

MEMBERS,  in  anatomy,  the  exterior  parts,  arifing  from  the 
trunk  or  body  of  an  animal,  like  the  boughs  from  the  trunk  of  a 
tree :  in  which  fenfe,  members  amount  to  much  the  fame  with  lirnbs ; 
though  fome  make  a  difference  between  the  two  ;  reftraining  mem¬ 
bers  more  immediately  to  the  flefhy  parts  which  cover  the  limbs,  and 
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this  latter  to  the  bones  and  nerves.  Phyficians  divide  the  body  into 
three  regions  or  venters  ;  the  hfcad,  the  breafl,  and  the  lower  ven¬ 
tricle  ;  and  the  extremities,  which  are  the  members. 

MEMBRANE,  Membrana,  in  anatomy,  a  fimilar  part  of  an 
animal  body  :  being  a  thin,  white,  flexible,  expanded  fkin,  formed 
of  feveral  forts  of  fibres  interwoven  together. 

The  ufe of  the  membranes  is,  to  cover  and  wrap  up  the  parts,  and 
(Lengthen  them  ;  to  fa ve  them  from  external  injuries  ;  to  preferve 
the  natural  heat ;  to  join  one  part  to  another  ;  to  fuflain  fmall  vef- 
fels,  and  the  nerves  which  run  through  their  duplicatures  ;  to  flop 
the  returning  of  the  humours  in  their  veflels,  as  the  valves  flop  the 
returning  of  the  blood  in  the  veins  and  heart ;  of  the  chvle  in  the 
thoracic  duff:;  and  of  the  lympha  in  the  lymphatic  veflels. 

MEMBRANOSUS,  or  mufculus  fafc'ta  lata ,  is  a  fmall  and  pretty 
long  mufcle,  lituated  a  little  obliquely  upward  and  downward  on  the 
fore  part  of  the  hip.  It  is  fixed  above  to  the  outfide  of  the  anterior 
fuperior  fpine  of  the  os  ilium,  between  the  infertions  of  the  glutaeus 
medius,  and  fartorius.  From  thence  it’s  flefhy  fibres  run  down  a 
little  obliquely  backward,  forming  a  very  flat  body,  four  fingers 
breadth  in  length,  and  two  in  breadth,  which  lies  between  two  la¬ 
minae  of  the  fascia  lata,  and  isinferted  therein  by  fhort  tendinous 
fibres.  See  Plate  148 ,fig.  2,  N°  34,  fig.  1,  N0^,  fig.  6,  N°  34. 

MEMOIRS,  or  Memorials,  fhort  hiftories  compofed  by  per- 
fons  who  had  fome  (hare  or  concern  in  the  tranfa&ions  they  relate, 
or  who  were  eye-witncfies  of  them  ;  anfwering  to  what  the  Latins 
called  commentarii.  The  French  have  an  infinite  number  of  books 
of  memoirs,  containing,  for  the  generality,  the  lives,  a&ions,  in¬ 
trigues,  amours,  &c.  of  the  writers. 

Memoi  rs  is  alfo  ufed  for  a  journal  of  the  a£ls  and  proceedings  of 
a  fociety  ;  or  a  colledlion  of  the  matters  debated,  tranfadfed,  See. 
therein.  Such  are  the  Memoirs  of  the  Royal  Academy  of  Sciences, 
See. 

MEMORY,  memoria,  a  faculty  of  the  human  mind,  whereby  it 
retains  or  keeps  the  ideas  it  has  once  perceived.  See  Idea. 

Memory ,  fays  Mr.  Locke,  is,  as  it  were,  the  florehoufe  of  our 
Ideas;  for  the  narrow  mind  of  man  not  being  capable  of  having 
many  ideas  under  view  at  once,  it  was  necefl'arv  to  have  a  repofi- 
tory  in  which  to  lay  up  thofe  ideas  which  it  may  afterwards  have 
ufe  for.  But  our  ideas  being  nothing  but  adtual  perceptions  in  the 
mind,  which  ceafeto  be  any  thing  where  there  is  no  perception  of 
them  ;  this  laying  up  of  our  ideas  in  the  repofitory  of  the  memory , 
fignifies  no  more  but  this  ;  that  the  mind  has  a  power,  in  many  cafes, 
to  revive  perceptions  it  has  once  had,  with  this  additional  percep¬ 
tion  annexed  to  them,  that  it  has  had  them  before.  And  it  is  by 
the  afiiftance  of  this  faculty,  that  we  are  faid  to  have  all  thofe  ideas 
in  our  underflandings  which  we  can  bring  in  fight,  and  make  the 
fubje&s  of  our  thoughts,  without  the  help  of  thofe  fenfible  quali¬ 
ties  which  firft  imprinted  them  there. 

Attention  and  repetition  help  much  to  the  fixing  ideas  in  our  me¬ 
mories:  but  thofe  which  make  the  deepeft  and  molt  lafting  impref- 
fions,  are  thofe  which  are  accompanied  with  pleafure  and  pain. 
Ideas  but  once  taken  in  and  never  again  repeated,  are  foon  loft ;  as 
thofe  of  colours  in  fuch  as  loft  their  fight  when  very  young. 

The  memory  of  fome  men  is  tenacious  even  to  a  miracle  :  but  yet 
there  feems  to  be  a  conftant  decay  of  all  our  ideas,  even  of  thofe 
which  are  ftruck  deepeft  ;  and  in  minds  the  mod  retentive  :  fo  that 
if  they  be  not  fometimes  renewed,  the  print  wears  out,  and  at  laft 
there  remains  nothing  to  be  feen. 

Thofe  ideas  that  are  often  refrefhed  by  a  frequent  return  of  the 
objedts  or  adlions  that  produce  them,  fixthemfelves  beft  in  the  me¬ 
mory,  and  remain  longeft  there  ;  fuch  are  the  original  qualities  of 
bodies,  viz.  folidity,  extenfion,  figure,  motion,  *Scc.  and  thofe  that 
almoft  conftantly  affedt  us,  as  heat  and  cold. 

In  memory ,  the  mind  is  oftentimes  more  than  barely  paflive  ;  for 
it  often  fets  itfelf  on  work  to  fearch  fome  hidden  ideas  ;  fometimes 
they  ftart  of  their  own  accord  ;  and  fometimes  tempeftuous  paflions 
tumble  them  out  of  their  cells.  This  facility  other  animals  feem  to 
have  to  a  great  degree,  as  well  as  men,  as  appears  by  birds  learning 
of  tunes,  and  their  endeavour  to  hit  the  notes  right.  For  it  feems 
impolTible  that  they  fhould  endeavour  to  conform  their  voices,  as  it 
is  plain  they  do,  to  notes  whereof  they  have  no  idea. 

Artificial  Memory.  Simonides  is  faid  to  have  been  the  firft  who 
found  out  the  art  of  memory.  His  method  was,  by  a  choice  of  places 
and  images,  as  a  repofitory  of  ideas  ;  fuch,  for  initartce,  as  a  large 
houfe  divided  into  feveral  apartments,  rooms,  clofets,  &c.  All 
thefe,  and  their  order,  were  to  be  rendered  extremely  familiar  to  the 
imagination  and  memory.  Then,  whatever  was  to  be  remembered, 
was  by  feme  fymbolical  representation  or  another,  as  an  anchor  for 
navigation,  to  be  connedted  with  fome  part  of  tjae  houfe,  or  other 
artificial  repofitory,  in  a  regular  manner.  Cicero  and  Quintilian 
give  us  fome  account  of  this  method,  and  fpeak  of  it  with  refpedt. 
Several  moderns  have  attempted  improvements  of  artificial  memory. 
There  was  a  collection  of  various  treatifes  of  this  kind  pubiithed  at 
Leipzig;  this  and  Bruxius’s  Simonides  Redivivus,  are  commended 
bv  Morhof.  Pafchius  gives  us  fome  account  alfo  of  feveral  authors 
who  have  treated  of  this  art.  it  is  certainly  of  ufe  in  hiftory  and 
chronology.  The  chief  artifice,  in  this  refpedt,  is,  to  form  an  ar¬ 
tificial  word,  the  letters  of  which  (hall  fignify  numbers.  Hence  a 
date  or  ara  may  more  eafily  be  recapitulated  and  remembered  than 
without  fuch  a  contrivance.  This  invention  is  mentioned  as  a  fecret 
known  to  few,  by  Pafchius.  It  has  been  profecuted  lately  in  Eng¬ 
land,  by  Dr.  Grey. 

The  method  is  this:  to  remember  any  thing  in  hiftory,  chrono¬ 
logy,  geography,  See.  a  word  is  formed,  the  beginning  whereof  be¬ 
ing  the  firft  Syllable  or  fyllablcs  of  the  thing  to  be  remembered,  does, 
by  frequent  repetition,  of  courfe  draw  after  it  the  latter  parts,  which 
is  fo  contrived  as  to  give  the  anfwcr.  Thus,  in  hiftory,  the  deluge 
happened  in  the  year  before  Chrift  2348.  This  may  be  fignified  by 
No.  116.  Vot.  III. 
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the  word  Del  etok;  Del  ftanding  for  deluge,  and  etok  for  2348. 
How  thefe  words  come  to  fignify  thefe  things,  or  contribute  to  the 
remembering  them,  is  now  to  be  Ihewn. 

I  he  firft  thing  to  be  done,  is,  to  learn  exa£Uy  the  following  ferics 
of  vowels  and  confonants,  which  are  to  reprefent  the  numerical 
figures,  fo  as  to  be  able  at  pleafure  to  form  a  technical  word,  which 
fhall  ftand  for  any  number,  or  to  refolve  a  word  already  formed  Into 
the  number  it  Hands  for. 


a 

1 


b 


e 

2 


d 


1 

3 

t 


0  u  au  o't 
5  6  7 

l  s  p 


4 

/ 


el  ou  y 

890 
k  n  z 


Here  a  and  b  ftand  for  1,  e  and  d  for  2,  i  and  t  for  3,  and  fo  on. 
Thefe  lerters  are  afiigned  arbitrarily  to  the  refpedtive  figures,  and 
may  very  eafily  he  remembered.  The  firft  five  vowels  in  order  na¬ 
turally  reprefent  1,2,3,  4>  5 •  The  diphthong  an,  being  compofed 
of  a,  I,  and  u,  5,  ftands  for  6  ;  oi  for  7,  being  compofed  of,  o,  4, 
and  i,  3  ;  ou  for  9,  being  compofed  of  0,  4,  and  u,  5  :  the  diphthong 
ei  will  eafily  be  remembered  for  8,  being  the  initials  of  the  word. 
In  like  manner  for  the  confonants,  where  the  initials  could  conve¬ 
niently  be  retained,  they  are  made  ufe  of  to  fignify  the  number,  as  t 
for  3>/f°r 4>  s  f°r  6,  and  n  for  9.  The  reft  were  afiigned  without 
any  particular  reafon,  unlels  that  poflibly  p  may  be  more  eafily  re¬ 
membered  for  7,  or  feptem ,  k  for  8,  or  oktu,  d  for  2,  or  duo  ;  b  for 
1,  as  being  the  firft  conlbnant,  and /for 5,  being  the  Roman  letter 
for  ,50,  than  any  others  that  could  have  been  put  in  their  places.  It 
is  farther  to  be  obferved,  that  2  and  y  being  made  ufe  of  to  reprefent 
the  cypher,  where  many  cyphers  meet  together,  as  1000, 1000000, 
&c.  inftead  of  a  repetition  of  azyzyzy,  See.  let  ^  ftand  for  100,  th 
fora  thoufand,  and m  for  a  million.  Thus  ag  will  be  loo,  ig  300  ; 
ougqoo,  See.  ath  1000,  am  1000000,  hum  59000000,  Sec.  Frac¬ 
tions  may  be  fet  down  in  the  following  manner:  let  r  fignify  the 
line  feparating  the  numerator  and  denominator,  the  firft  coming  be¬ 
fore,  the  other  after  it ;  as  iro  f,  urp  j-,  pourag  & c.  When 

the  numerator  is  1  or  unit,  it  need  not  be  exprefied,  but  begin  the 
fradtion  with  r ;  as  re  f,  ri  -j,  ro \ ,  Sec.  So  in  decimals,  rag~^. 
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Lord  Bacon  enumerates  feveral  helps  to  memory ,  as  order,  artificial 
place,  verfe,  whatever  brings  an  intelledfual  thing  to  ftrike  the  fenfes, 
and  thofe  things  which  make  an  impreflion  by  means  of  a  ftrong 
paflion,  as  fear,  furprife,  See.  Thofe  things  alfo  fink  deepeft,  and 
dwell  longeft  in  the  memory,  which  are  impreffed  upon  a  clear  mind, 
unprejudiced  either  before  or  after  the  impreffion,  as  the  things  we 
learn  in  childhood,  or  think  of  juft  before  going  to  flecp  ;  as  like- 
wife  the  firft  times  things  are  taken  notice  of. 

Memory,  wcaknejs  of.  All  debilities  of  memory  are  cured  with 
great  difficulty  by  medicines  alone;  and  indeed  this  complaint  is 
feldom  removed,  unlefs  the  whole  frame  of  mind  and  courfe  of  life 
be  altered  ;  all  paflions  avoided,  and  excefs  of  every  kind  left  off. 
But  of  all  other  kinds,  that  debility  of  onemory  which  proceeds  from 
a  paralytic  diforder  of  the  head,  particularly  when  that  riiforderaf- 
fedts  the  tongue,  is  found  to  be  the  molt  obftinate  and  difficult  of 
cure.  Much  fleep,  or  exceffive  waking,  are  equally  hurtful  to  the 
memory ,  and  frequently  bring  on  an  almoft  total  lofs  of  it.  Lignum 
aloes,  ambergris,  and  fome  other  of  the  feented  drugs,  have  been 
known  to  do  great  good  in  this  cafe:  the  aromatic,  volatile,  and 
fpirituous  medicines,  are  alfo  ufeful,  if  taken  in  fmall  dofes,  and 
continued  for  a  long  time  together. 

MEN  allegro,  in  the  Italian  mufic,  is  ufed  to  denote  a  movement 
not  fo  brifk  and  lively  as  allegro. 

MENAGE,  Fr.  denotes  a  collcdtion  of  animals;  whence  we 
have  derived  the  word  menagery. 

MENDICANTS,  or  begging  friers,  feveral  orders  of  religious 
in  popifti  countries,  who,  having  no  fettled  revenues,  are  fupported 
by  the  charitable  contributions  they  receive  from  others.  This  fort 
of  friers  began  in  the  thirteenth  century,  when  the  Waldenfes,  ma¬ 
king  a  profeflion  of  renouncing  theiT  eftates,  and  leading  a  life  of 
poverty,  gave  rife  to  this  inftitution.  Two  of  that  fedf,  Bernard 
and  Durand,  fet  up  a  congregation  called  the  poor  catholics:  thofe 
who  afterwards  followed  their  examples  are,  the  Dominicans, 
Francifcans,  Auguftines,  and  Carmelites. 

The  Roman  pontiffs,  perceiving  the  public  and  extenfive  ufeful- 
nefs  of  the  mendicants,  fucceffively  patronized  and  encouraged  them  : 
and  when  it  became  generally  known,  that  they  had  fuch  a  peculiar 
(hare  in  the  efteern  and  protedfion  of  the  rulers  of  the  church,  their 
number  grew  to  fuch  an  enormous  and  unwieldy  ^nultitude,  and 
fwarmed  fo  prodigioufly  jn  all  the  European  provinces,  that  they  be¬ 
came  a  burden  not  only  to  the  people,  but  to  the  church  itfelf ;  as 
they  were  the  authors  and  directors  of  every  important  event  both  in 
the  religious  and  political  world.  By  very  quick  progreflion  their 
pride  and  confidence  arrived  at  fuch  a  pitch,  that  they  had  the  pre- 
lumptiop  to  declarepublicly,that  they  had  a  divineimpulfeandeom- 
million  to  illultrate  and  maintain  the  religion  of  Jelus  ;  they  treated 
with  the  utmoft  infolence  and  contempt  all  the  different  orders  ot  the 
priefthood  ;  they  affirmed,  without  a  blufh,  that  the  true  method  of 
obtaining  falvation  was  revealed  to  them  alone  ;  proclaimed,  with 
oftentation,  the  fuperior  efficacy  and  virtueof  their  indulgences ;  and 
vaunted,  beyond  meafure,  their  intereft  at  the  court  of  heaven,  and 
their  familiar  connections  with  the  Supreme  Being,  the  Virgin 
Marv,  and  the  faints  in  glory.  Bv  thefe  impious  wiles  they,  for  a 
feries  of  years,  captivated  and  deluded  the  blinded  multitude.  But 
in  the  thirteenth  century  they  loft  their  credit  by  their  rultic  impu¬ 
dence,  their  ridiculous  fuperftitions,  their  ignorance,  cruelty,  and 
brutilh  manners.  They  difeovered  the  molt  barbarous  averlion  to 
thearts  and  feicnoes,  and  exprefied  a  likeabhorrcnce  of  certain  emi¬ 
nent  and  learned  men,  who  endeavoured  to  open  the  paths  ot  fcience 
to  the  purfuits  of  the  ftudious  youth,  recommended  the  culture  of 
the  mind,  and  attacked  the  barbarfffn  of  the  age  in  their  writings 
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and  difcourfe.  Their  general  charader,  together  with  other  cir- 
cumftances,  concurred  to  render  a  reformation  dehrable,  and  to  ac- 

C° MENIALS^ Fn  lawbooks,  domeftic  or  houfhold  fervants,  who 

llVMENISCUS,  in  optics,  a  lens  convex  on  one  fide,  and  concave 
on  the  other.  See  Lens.  For  finding  the  focus  of  a  memfcus,  the 
rule  is  :  as  the  difference  of  the  femidiameters  of  the  concavity  and 
convexity,  to  the  femidiameter  of  the  concavity;  f©  is  the  diameter 

of  the  convexity  to  the  focal  diftance.  . 

MENSES,  catamenia,  floors,  courfes,  in  medicine,  are  the  monthly 
evacuations  from  the  uterus  of  women  not  with  child,  and  not  giving 
fuck.  The  word  is  derived  from  the  plural  of  the  Latin  menjis,  a 

month,  the  period  wherein  they  generally  return. 

•  Females  generally  *  begin  to  menftruare  about  the  age  of  fourteen 
or  fifteen,  and  ceafe  about  fifty  ;  though  inttances  have  occurred  of 
their  commencing  fooner  and  continuing  longer.  Thefe  are,  there¬ 
fore,  two  critical  periods  in  the  lives  of  females,  which  require  their 
particular  attention.  In  order  to  efcape  the  chlorosis,  and  other 
fimilar  difeafes,  incident  to  that  period  of  life  when  the  menfes  com¬ 
mence,  they  fhould  avoid  indolence  and  inactivity,  and  accuitom 
themfelves  to  exercife  in  the  open  air,  as  much  as  poffible.  Un- 
wholfome  food,  dulnefs  cf  difpofition,  and  ftrait  cloaths,  are  very 
injurious  to  females  at  this  feafon.  The  difcharge  in  the  beginning 
is  feldom  fo  inftantaneous  as  to  fiirprife  them  unawares.  1  he  erup¬ 
tion  is  generally  preceded  by  fymptoms  that  indicate  it’s  approach  ; 
fiich  as"a  fenfe  of  heat,  weight,  and  dull  pains  in  the  loins  ;  dilten- 
fion  and  hardnefs  of  the  breads  ;  head-ach  ;  lofs  of  appetite  ;  laf- 
fitude ;  palenefsof  the  countenance ;  and  fometimes  a  flight  degree 
of  fever.  When  thefe  fymptoms  occur,  every  thing  fhould  be  care¬ 
fully  avoided  which  may  obftrtuft  the  menflrual  flux,  and  all  means 
tifed  to  promote  it;  as  fitting  frequently  over  the  fleams  of  warm 
water,  drinking  warm  diluting  liquors,  &"c.  When  the  menfes  have 
begun  to  flow,  great  care  fhould  be  taken  to  avoid  every  thing  that 
tends  to  obftruift  them  ;  fuch  as  fifh,  and  all  kinds  of  food  ftiat  are 
hard  of  digeftion,  and  cold  acid  liquors,  Cold  is  likewife  hurtful 
at  this  period,  as  alfo  anger,  fear,  grief,  and  other  afteftions  of  the 
mind :  from  whatever  caufe  this  flux  is  obftrmfted,  except  in  the 
flate  of  pregnancy,  proper  means  fliould  be  tifed  to  reftore  it :  and  if 
exercife  in  a  dry,  open,  and  rather  cool  air,  wholfome  diet,  gene¬ 
rous  liquors  in  a  weak  and  languid  flate  of  the  body,  chearful  com¬ 
pany,  and  amufement  fail,  recoil rfe  muff  be  had  to  medicine.  When 
obftrudtions  proceed  from  a  weak  relaxed  ffate  of  the  folids,  fuch 
medicines  as  tend  to  promote  digeftion,  to  brace  the  folids,  and  ailift 
the  body  in  preparing  good  blood,  ought  to  be  ufed.  The  principal 
of  thefe  are  iron  and  Peruvian  bark,  with  other  bitter  and  aftringent 
medicines.  Filings  of  iron  may  be  infufed  in  wine  or  ale,  two  or 
three  ounces  to  a  quart ;  and  after  it  has  flood  for  two  or  three  weeks, 
it  may  be  filtered,  and  about  half  a  wine  glafs  of  it  taken  twice  a 
day :  or,  prepared  fteel  may  be  taken  in  the  dofe  of  half  a  dram, 
mixed  with  a  little  honey  or  treacle,  three  or  four  times  a  day.  As 
the  breathing  of  fome  patients  is  affetfted  by  the  ufe  of  iron,  the  fol¬ 
lowing  form  of  admin iitering  it  will  generally  fucceed  :  R  lim.  mart, 
jvi.  gum.  ammon.  fapon.  Venet.  ad  3jt.  fpcc.  arom.  gi.  aloes  3  T> 
fyrup.  q.  f.  f.  pil.  mediocr.  The  bark  and  other  bitters  may  be 
taken  in  fubftance  or  infufion,  as  is  mod  agreeable  to  the  patient. 
When  obflruftions  proceed  from  a  vifeid  flate  of  the  blood,  and  for 
women  of  a  grofs  or  full  habit,  evacuations,  and  fuch  medicines  as 
attenuate  the  humours,  are  necefl'arv.  The  patient,  in  this  cafe,  ought 
to  be  bled,  to  bathe  her  feet  frequently  in  warm  water,  to  take  now  and 
then  a  cooling  purge,  and  to  live  upon  a  fpare  thin  diet.  Her  drink 
fliould  be  whey,  water,  or  fmall  beer,  and  fhe  ought  to  take  fufficient 
exercife.  A  tea-fpoonful  of  the  tin&ure  of  black  hellebore  may  alfo 
be  taken  twice  a  day  in  a  cup  of  warm  water.  The  fal  diureticus 
may  be  given  from  3  {3  to  3ji,  three  times  a  day.  A  fluggifh  vif¬ 
eid  ferum,  may  alfo  be  corre&ed  by  repeated  dofes  of  tinefura  facra, 
or  of  the  pil.  Ruff,  adminiflered  fo  as  to  keep  the  bowels  from  cof- 
tivenefs.  When  the  head-ach  and  licknefs  in  the  ftomach  aftedl  the 
patients,  Dr.  Alflon  extols  the  ufe  of  borax,  given  in  a  fluid  flate. 
Opiates  are  often  very  ufeful  for  removing  thofe  fpafms  which  are 
excited  by  a  painful  approach  of  the  menfes,  and  which  frequently 
retard  or  obftruA  their  courfe.  This  cafe  of  painful  menflruation 
deferves  particular  attention;  becaufe  it  impairs  the  health  of  pa¬ 
tients  by  it’s  prefent  effe&s,  and  feems  to  render  them  lefs  prolific 
in  future.  Dr.  PothergiH  has  afforded  relief  to  feveral  by  the  fol¬ 
lowing  procefs  :  let  the  patient  have  by  her  a  few  pills,  confifting  of 
extr.  theb.  gr.  i.  each,  made  foft  with  a  little  of  any  kind  of  conferve. 
She  is  .to  take  one  of  thefe  pills  the  moment  file  finds  the  pain  at¬ 
tending  this  difcharge  coining  on.  A  pill  may  be  taken  every  hour 
till  the  pain  goes  off;  and  more  than  two  of  thefe  pills  will  feldom 
be  required  ;  but  it  muft  be  taken  in  Inch  a  quantity  as  to  mitigate 
the  pain.  Let  the  patient  keep  either  in  or  upon  the  bed,  at  leaft  in 
a  recumbent  polture;  drinking  moderately  of  any  diluting  liquor, 
as  the  herb  teas,  weak  whey,  or  thin  broth.  JWhen  the  time  is  paft, 
a  courfe  of  chalybeate  bitters,  in  fmall  dofes,  may  be’  continued,  till 
within  a  few  days  of  the  return;  and  the  belly  fhould  be  kept  open 
by  fome  proper  laxative  ;  two  or  three  grains  of  cathart.  extradt.  with 
half  the  quantity  of  calx  antimonii  illota,  taken  every  night,  will 
often  fucceed  pretty  well.  This  excruciating  pain  feems  to^be  fpaf- 
modic,  and  to  proceed  from  the  extreme  irritability  of  the  uterine 
fyftem.  In  cafes,  both  of  the  retention  and  ftippreffion  of  the  menfes, 
u  e*  when  they  do  not  begin  to  flow  at  fhe  period  of  life  in  which 
they  may  be  expeded,  and  when  they  ceafe,  from  other  caufes  be- 
lides  conception,  to  return  at  their  ufual  and  proper  periods,  the  ap¬ 
plication  of  ele&ricity  is  a  very  efficacious  and  certain  remedy.  Mr. 
Birchf  in  his  Confiderations  on  the  Efficacy  of  Eledricity  for  re- 
moving  Female  Obflrudions,  1779,  has  enumerated  feven  cafes,  in 
which  the  eledrical  power  has  been  very  fuccefsfully  employed. 


With  refped  to  the  mode  of  applying  this  remedy,  Mr.  Cavallo 
p.  63,  fays,  that  fmall  fhocks,  i.  e.  of  about  one-twentieth  of  an 
inch,  may  be  fent  through  the  pelvis  ;  fparks  may  be  taken  through 
the  cloaths  from  the  parts  adjacent  to  the  feat  of  the  difeafe  ;  and 
alfo  the  eledric  fluid  may  be  tranfmitted,  by  applying  the  metallic 
or  wooden  extremities  of  two  diredors  (fee  Electricity)  to  the 
hips,  in  contad  with  the  cloaths,  part  of  which  may  be  removed,  in 
cale  they  are  too  thick.  The  number  of  fhocks  may  be  about  twelve 
or  fourteen  ;  the  other  applications  may  be  continued  for  two  or  three 
minutes.  But  either  flrong  fhocks,  or  a  ftronger  application  of  elec¬ 
tricity  than  the  patient  can  conveniently  bear,  fhould  be  carefully 
avoided;  for  by  thofe  means,  fometimes.  more  than  a  fufficient  dif¬ 
charge  isoccafioned,  which  is  not  eafily  cured. 

Mr.  Birch  advifes  one  of  the  diredors  to  be  introduced  through  the 
pocket,  or  down  the  back  of  the  flays,  fo  as  to  reach  the  lower  part 
of  the  fpine,  nearly  upon  the  os  factum,  while  the  other  is  placed 
below  the  peak  of  the  flays.  When  the  diredors  are  thus  fituated, 
the  fhock  is  expeded  to  pals  immediately  through  that  part  of  the 
pelvis  which  is  included  between  the  diredors.  One  of  them  is  then 
removed  from  under  the  peak  of  the  flays,  and  placed  under  one  foot, 
and  afterwards  under  the  other.  Some  lateral  ftrokes  are  afterwards 
tranfmitted  acrofs  the  pelvis,  after  having  introduced  a  diredor  through 
each  pocket-hole. 

When  the  obftrudion  of  the  menfes  is  the  effed  of  other  maladies, 
inftead  of  giving  medicines  to  force  that  difcharge,  which  might  be 
dangerous,  endeavours  fliould  be  ufed  to  reftore  the  patient’s  health 
and  Ifrength.  When  that  is  effeded,  the  other  will  return  of  courfe. 

When  the  menflrual  flux  is  too  great,  the  patient  becomes  weak, 
the  colour  pale,  the  appetite  and  digeftion  are  bad,  and  oedematous 
fwellings  of  the  feet,  dropfies,  and  confumptions,  often  enfue.  This 
frequently  happens  to  women  about  the  age  of  forty-five  or  fifty,  and 
is  very  difficult  of  cure.  It  may  proceed  from  a  fedentary  life;  a 
full  diet,  confifting  chiefly  of  falted,  high  feafoned,  or  acrid  food; 
the  ufe  of  fpirituous  liquors ;  exceflive  fatigue ;  relaxation  ;  a  dif- 
folved  flate  of  the  blood  ;  violent  paffions  of  the  mind,  Sec.  In  order 
to  reltrain  the  flux,  the  patient  fliould  be  kept  eafy  both  in  body  and 
mind.  If  it  be  very  violent,  {he  ought  to  lie  in  bed  with  her  head 
low  ;  to  live  upon  a  cool  and  flender  diet,  as  veal  or  chicken  broths, 
with  bread,  and  to  drink  decodtions  of  nettle  roots;  or  the  greater 
comfrey.  If  thefe  fail,  ftronger  aftringents  may  be  ufed,  as  Japan- 
earth,  alum,  elixir  of  vitriol,  the  Peruvian  bark,'  &c.  Dr.  Buchan 
diredfs  two  drams  of  alum,  and  one  of  Japan-earth,  to  be  pounded 
together,  and  divided  into  eight  or  nine  dofes,  one  of  which  may  be 
taken  three  times  a  day.  Perfons  whofe  ftomach  cannot  bear  the 
alum,  may  take  two  fpoonfuls  of  the  tin&ure  of  rofes  three  or  four 
times  a  day,  to  each  dpfe  of  which  ten  drops  of  laudanum  may  be 
added.  If  thefe  fliould  fail,  half  a  dram  of  the  Peruvian  bark,  in 
powder,  with  ten  drops  of  the  elixir  of  vitriol,  may  be  taken  in  » 
glafs  of  red  wine  four  times  a  day.  -  1 

The  difcharge  of  the  menfes  is  interrupted  naturally  during  preg¬ 
nancy  ;  but  this  is  not  always  the  cafe,  becaufe  fome  have  them 
three  months,  fome  fix  months,  and  fome  during  the  whole  time  of 
geftation,  though  in  lefs  quantity  than  at  other  times.  The  menfes 
are  moftly  interrupted  during  the  time  of  giving  fuck  ;  though  many 
women  have  a  return  about  the  third  or  fourth  month  after  delivery, 
and  almoft  all  have  them  again  in  the  ninth  or  tenth  month.  In  cafes 
of  obftrudion,  the  menftrual  blood  hath  difeharged  itfelf  hy  other 
outlets. 

It  ufually  happens,  that  this  periodical  difcharge  ceafes  between 
the  age  of  forty  and  fifty ;  and  the  feafon  in  which  this  takes  place, 
is  critical  to  the  fex.  However,  thofe  who  furvive  this  period,  with¬ 
out  contracting  any  chronical  difeafe,  become  more  healthy  and  vi¬ 
gorous  than  they  were  before.  About  this  time,  fome  are  afflided 
with  the  well-known  fymptoms  of  plethora,  heat,  flufhings,  reft- 
kfs  nights,  troublefome  dreams,  and  unequal  fpirits  ;  others  are  at¬ 
tacked  with  inflammations  of  the  bowels,  or  other  internal  parts ; 
fpalmodic  affedions  of  various  parts,  ftiffnefs  in  the  limbs,  fwelled 
ancles,  with  pain  and  inflammation,  the-  piles,  and  other  effeds  of 
plenitude.  Thofe  of  full  plethoric  habits,  accuftomed  to  copious 
evacuations,  will  find  great  relief  by  bleeding  frequently  in  moderate 
quantities,  keeping  the  bowels  lax,  moderating  their  diet,  and  ufing 
fufficient  exercife,  that  is  not  too  heating.  If  an  immoderate  flux 
of  the  menfes  happens  at  this  period,  it  fhould  be  regained  by  gentle 
laxatives,  cooling  medicines,  reft,  anodynes,  a  rroft  {paring  not  too 
liquid  diet,  rather  than  by  very  copious  bleedings  and  aftringents  of 
any  kind.  Dr.  Fothergill  obferves,  that  various  purgations  of  aloes, 
the  tindura  facra,  pil.  Ruffi,  elixir  proprietatis,  and  other  compo¬ 
sitions  of  this  kind,  are  recommended,  as  proper  purgatives  to  be 
ufed  on  the  cef  fat  ion  of  the  menfes.  But  many  inconveniences  have 
arifen  from  thefe  heating  medicines  ;  as  the  piles,  ftrangury,  im¬ 
moderate  difeharges  of  the  menjes,  racking  pains  in  the  loins,  and 
,  other  fimilar  complaints.  Rhubarb,  fena,  magnefia,  fulphtir  medi¬ 
cines,  fmall  dofes  of  jalap,  and  various  combinations  of  thefe,  may 
be  fubftituted  in  the  room  of  the  others,  and  will  fupply  fufficient 
variety  to  the  preferiber  and  patient.  When  the  tnenfes  are  about  to 
go  off,  they  appear  for  the  moft  part  irregularly  both  in  time  and 
quantity  ;  once  in  a  fortnight,  three,  five,  or  fix  weeks ;  fomeflmes 
very  fparingly,  at  other  times  -  in  immoderate  quantities.  Great 
lofies  of  this  kind  are  often  prevented  bv  taking  away  four  or  five 
ounces  of  blood,  a  few  days  after  the  firft  menftrual  fuppreffion.  If 
a  patient  has  in  early  life  been  fiibjed  to  cutaneous  eruptions,  fore 
eyes,  glandular  fwellings,  or  other  obvious  marks  of  morbid  hu¬ 
mours  fubfifting  in  the  conftitution,  and  all  which  may  have  difap- 
peared  about  the  time  the  menfes  became  regular,  an  iffue  is  an  ad- 
vil'eable  drain,  and  may  prevent  many  inconveniences.  If  at  this 
time  ulceraus  fores  break  out  about  the  ancles,  or  in  other  parts  of 
the  body,  they  ought- to  be  continued  open  ;  or  artificial  drains 
fubftituted  in  their  ttead ;  for  thofe  who  >vil!  have  them  dried  up  are 
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foon  after  carried  off  by  acute  difeafes,or  fall  intothofeof  a  chronic 
nature. 

'  MENSTRUUM,  in  chemiftry.  See  the  Syftem,  p.  409,  410. 

Menstruum,  animal.  There  are  of  the  animal  menjlruums  very 
many  both  of  the  natural  and  artificial  kind  ;  the  natural  are  blood, 
ferum,  gall,  urine,  faliva,  rennet,  w  hey,  butter- milk,  Sec.  moll  of 
which,  being  properly  employed,  will  cither  produce  or  difcharge 
colours,  and  might  be  made  fcrviceable  in  the  painting  and  dyeing 
trades.  J  hus  recent  urine  difeharges  common  ink  out  of  linen, 
&c.  Blood  affords,  by  proper  management,  the  noble  Pruffnn  blue ; 
and  gall  is  a  natural  yellow',  well  deferving  to  be  treated  in  the 
manner  of  blood  in  that  preparation.  Of  the  artificial  kind  are  the 
fpiritof  urine  produced  by  chemiftry,  which  ferves  to  produce,  alter, 
and  deftroy  a  vaft  number  of  colours.  The  liquors  dittilled  from 
recent,  or  fermented  whev,  butter-milk,  &c.  might  be  alfo  found  of 
great  value;  and  variouflv  compounding  thefe  fcveral  animal  fub- 
lfances,  even  by  random  trials,  or  chance  experiments,  new  difeo- 
veries  in  colours  might  be  made ;  though  much  more  pi  obably,  by  a 
right  reafoning  and  analogy.  As,  for  inftance,  the  common  bones 
burnt  to  a  blacknefs,  being  found  to  afford  the  bone  black,  the  ex¬ 
periment  was  eafily  transferred  to  ivory,  and  fo  the  ivory  black  was 
difeovered:  and  fo  of  the  reft. 

As  to  the  aClton  of  menstruums.  Sir  Ifaac  Newton  accounts 
for  it  from  the  acids  wherewith  they  are  impregnated.  The  par¬ 
ticles  of  acids  are  found  to  be  endued  with  a  ftrong  attractive  force, 
wherein  their  activity  confifts,  and  by  virtue  thereof  they  dilfolve 
bodies.  Thefe  acids  he  fuppofes  of  a  middle  nature  between  water 
and  hard  bodies,  and  to  attra6l  both.  By  this  attraction  they  gather 
together  about  the  particles  of  bodies,  whether  metallic,  ftony,  or 
the  like,  and  adhere  to  them  very  clofely,  fo  as  fearce  to  be  feparable 
from  them  by  diftillation,  or  fublimation.  Thus  ftrongly  attracted, 
and  gathered  together  on  all  fide.s,  they  raife,  disjoin,  and  fhake 
afundcr,  the  particles  of  bodies,  i.  e.  they  dilfolve  them ;  and  by  the 
attractive  power  whereby  they  ruth  aga'inft  the  particles  of  the  bo¬ 
dies,  they  move  the  Huid,  and  fo  excite  heat,  (baking  feme  of  the  par¬ 
ticles  to  that  degree,  a$  to  convert  them  into  air,  and  fo  generating ' 
bubbles.  See  Acid.  b 

Dr.  Keil  gives  us  the  theory  or  foundation  of  the  action  of  men¬ 
jlruums ,  in  feveral-propoiitions  ;  which  the  reader  may  find  recited 
under  the  article  Attraction.  See  alfo  Fermentation. 

From  thofe  propofitions  we  fee  the  reafons  of  the  different  effects 
of  different  menjlruums;  why  fome  bodies,  for  inftance,  metals,  dif- 
folve  in  afaline  menjiruum:  others  again,  as  rdins,  in  afulphureous 
one,  &c.  particularly  why  filver  dilfolves  in  aqua  fort  is,  and  gold  only 
in  aqua  regalis;  all  the  varieties  whereof  are  accountable  tor  from 
the  different  degrees  of  cohefion,  i.  e.  of  attraction  in  the  parts  of 
the  body  to  be  diflolved,  the  different  diameters  and  figures  of  it’s 
pores,  the  different  degrees  of  attraction  in  the  menjiruum,  and  the 
different  diameters  and  figures  of  it’s  parts. 

Suppofe,  e.  gr.  the  attraction  of  gold  to  that  of  lilver  to  be  as  a  to 
i;  and  of  filver  to  aqua  fords  as  b  to  d;  but  that  of  aqua  fords  to 
aqua  regia  as  d  to  e;  let  J  fignify  the  magnitude  of  particles  in  aqua 
fords,  and  r  thofe  in  aqua  regia;  c  the  cohefion  of  gold,  and  g  the 
cohefion  of  filver:  if  the  diameters  of  the  particles^  be  greater  than 
the  diameters  of  the  pores  of  gold,  they  can  never  dilfolve  the  gold, 

let  their  attractive  force  be  ever  fo  ftrong.  But  if  b—fxd  be  greater 
than  g ,  then  the  filver  will  yield  to  the  menjiruum  whofe  particles  are 

f,  and  lefs  than  the  pores  of  filver  ;  and  if> — *X  r  b<  lefs  than  g, 
the  filver  will  never  diffolvc  in  the  menjiruum ,  the  particles  whereof 

are  r,  and  the  attractive  force  e.  But  if  a—eXr  be  greater  than  c, 
the  menjiruum  made  up  of  the  particles  r,  and  whofe  attractive  force 
is  e,  will  be  able  to  penetrate  and  dilfolve  the  gold. 

How  a  menjiruum  may  fufpend  bodies  much  heavier  than  itfelf, 
which  very  often  happens,  may  be  conceived  by  confidering,  that  the 
parts  of  no  fluid  can  be  fo  eafily  feparated,  but  they  will  a  little  refill, 
or  retard  the  defeent  of  any  heavy  bodies  through  them;  and  that 
this  refiftance  is,  cateris  paribus ,  (till  proportionable  to  the  furface 
of  the  defending  bodies :  but  the  furfaces  of  the  bodies  do  by  no 
means  increafe,  or  decreafe,  in  the  fame  proportion  an  their  folidi- 
tiesdo;  for  the  folidity  increafes  as  the  cube,  but  the  furface  only 
as  the  fquare  of  the  diameter.  Small  bodies,  therefore,  will  have 
much  larger  furfaces,  in  proportion  to  their  folid  contents,  than 
larger  bodies  will ;  and  confequentiy,  when  exceedingly  diminilh- 
ed,  may  eafily  be  buoyed  up  in  the  liquor. 

For  a  fuller  account  of  the  nature  and  operation  of  different  men- 
Jlrua,  fee  Dissolvent,  Dissolution,  Solvent,  and  Solu¬ 
tion.  . .  •  .  - 

MEPHI1  IS,  or  Mephitical  exhalation,  denotes  a  poifonous 
and  noxious  (team  ifiuing  out  of  the  earth.  See  the  articles  Damp 
and  Mephitic  A 1  r  . 

In  the  winter  of  1694,  a  mephitis  or  peftilential  vapour,  refem- 
bling  a  weak  blue  flame,  arole  during  a  fortnight  or  three  weeks 
out  of  a  fandy  mar(hv  track,  called  Morphe  Bychfhan,  in  the  neigh¬ 
bourhood  of  Pcnmerva,  in  Wales,  and  crofted  over  a  channel  of  8 
miles  to  Harlech.  It  fet  fire  on  that  fide  to  16  ricks  of  hay  and  2 
barns,. one  filled  with  hay,  and  the  other  with  corn.  It  infeCted  the 
grafs  in  fuch  a  manner,  that  numbers  of  cattle,  horfes,  fheep,  and. 
goats, 'died.  One  character,  however,  of  a  mephitis  was  wanting,  for 
men  went  into  the  midft  of  it  with  impunity.  It  was  eafily  difpel- 
led;  any  great  noife,  fuch  as  the  founding  of  horns,  the  diicharging 
of  guns,  or  the  like,  at  once  repelled  it.  This  exhalation  moved 
only  by  night,  and  appeared  at  times,  but  lefs  frequently,  the  fol¬ 
lowing  fummer,  after  which  the  phenomenon  ceafed. 

MERCATOR’s  chart,  or  projection,  is  a  fea-chart,  or  projection 
of  the  furface  of  the  earth  in  piano. 

I  For  the  conftrudtion,  ufe,  advantages,  &c.  of  which,  fee  the  arti¬ 
cle  Mercator’s  Chart. 
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Mercator’s  failing,  is  that  performed  loxodromically  by 
\Arvr'uerCat”S  chnrts-  See  Mercator's  Sailing.  7  Y 
MERCHAN  I  ,  rnercator,  is  one  who  buys  and  trades  in  any 
mg:  and  as  merchandize  includesall  goods  and  wares  expolcd  to 
a  e  in  fairs  or  markets;  fo  the  word  merchant  formerly  extended  to 
all  lortsof  traders,  buyers  and  fellers.  But  every  one  that  buys  and 
e  is  is  not  at  this  day  under  the  denomination  of  a  merchant;  only 
ole  who  traffic  in  the  way  of  commerce,  by  importation  orexpor- 
ation,  or  carry  on  bufinefs  byway  of  barter  or  exchange,  and  who 
make  it  their  living  to  buy  and  fell,  by  a  continued  affiduity,  or 
requent  negociation  in  the  myftery  of  merchandizing,  are  efteemed 

cafcX3"!5"5’ and  fuch  as  deal  by  cxchanse- arc 

■  !"  r<rtllCS>  tradi"S  is  highly  valued;  but  no  where  more  than 
in  England,  where  the  younger  fons  and  brothers  of  the  beft  families 
ate  frequently  bred  up  to  merchandize.  Add  to  this,  that  many  of 
.  an  princes  are  the  principal  merchants  of  their  dates;  and 
think  it  no  ddereditto  make  their  palaces  ferve  as  warehoufes:  and 
that  many  of  the  kings  of  Alia,  and  mod  of  thofe  of  the  coaft  of 
trica  and  Gurney,  traffic  with  the  Europeans,  lbmetimes  by  their 
mimlters,  and  fometimes  in  perfon.  1 

I  he  law  of  England,  as  a  commercial  country,  pays  a  very  par¬ 
ticular  regard  to  foreign  merchants ,  in  innumerable  inftances  Thus 
it  is  provided  by  Magna  Charta,  c.  go,  that  all  merchants',  unlefs 
beforehand  publicly  prohibited,  (hall  have  fafe-condudt  to  depart 
from  ro  come  into,  or  tarry  in,  and  to  go  through  England,  for  the 
exercife  of  merchandize,  without  any  unreafonable  imports,  except  in 
time  of  war:  and  if  a  war  breaks  out  between  us  and  their  countrv 
they  (hall  be  attached,  if  in  England,  without  harm  of  body  or 
goods,  till  the  king,  or  his  chief  judiciary,  be  informed  how  our 
merchants  are  treated  in  the  land  with  which  we  are  at  war  and  if 
our’s  are  fecure  in  that  land,  they  (hall  be  fecure  in  our’s.  ’  Upon 
which  Mon  teiquieu  remarks,  with  admiration,  that  theEn.ffiffi  have 
made  the  protection  of  foreign  merchants  one  of  the  articles  of  their 
national  liberty:  and  alfo,  that  the  Engliih  know  better  than  any 
other  people  upon  earth,  how  to  value  at  the  fame  time  thefe  three 
great  advantages,  religion,  liberty,  and  commerce.  In  this  refpeCt 
their  difpofition  is  very  different  from  the  genius  of  the  Roman  peo¬ 
ple  ;  who,  in  their  manners,  their  eonititution,  and  even  in  their 
laws,  treated  commerce  as  a  dilhonourable  employment,  and  pro¬ 
hibited  the  exercife  of  it  to  perfons  of  birth,  rank,  or  fortune  ;  and 
equally  different  from  the  bigotry  of  the  canonifts,  who  looked  on 
trade  as  inconliftent  with  Chriftianity,  and  determined  at  the  coun¬ 
cil  of  Melfi,  under  pope  Urban  II.  A.  D.  1090,  that  it  was  impoffi- 
ble,  with  a  Cafe  confcience,  to  exercife  any  traffic,  or  follow  the  pro- 
teftion  of  the  law..  See  more  on  this  in  article  Commerce. 

If  a  difference  arife  between  the  king  and  any  foreign  (late,  alien 
merchants  are  to  have  forty  days  notice,  or  longer  time,  to  fell  their 
effects  and  leave  the  kingdom. 

The  principal  qualifications  requifite  for  the  profeffion  of  a  mer¬ 
chant,  are,  1.  To  know  how  to  keep  books  fingle  or  double,  viz. 
journals,  ledgers,  and  others.  2.  'Fo  draw  invoices,  contrails," 
charter-parties,  policies  of  affurance,  bills  of  exchange,  letters  mif- 
ftve,  &c.  3.  To  know  the  relation  between  the  money,  weights, 

and  meafures,  of  feveral  countries.  4.  To  know  the  places  where 
the  leveral  kinds  of  merchandize  are  manufactured,  in  what  manner 
made,  what  the  materials  compofed  of,  and  whence ;  the  preparation 
the  materials  require  before  they  are  wrought;  and  the  merchandizes 
afterwards.  5.  The  lengths  and  breadths  of  (tuffs,  as  (ilks,  wools, 
hairs,  linens,  Sec.  the  regulations  of  the  places  where  they  are  ma¬ 
nufactured  ;  and  their  different  prices  at  different  fcafons.  6.  The 
dyeing,  and  the  ingredients  for  the  formation  of  the  different  co¬ 
lours.  7.  1  he  merchandizes  that  abound,  or  are  more  rare,  in  one 
country  than  another;  their  kinds  and  qualities  ;  and  the  manner 
of  trafficking  in  them  to  the  beft  advantage,  whether  by  land,  by 
fea,  or  rivers.  8.  The  commodities  permitted  or  prohibited,  both 
for  the  import  and  export  of  a  (late.  q.  I  he  price  of  exchange,  ac¬ 
cording  to  the  courfe  of  feveral  places,  and  what  it  is  that  raifes  or 
lowers  it.  10.  The  duties  to  be  paid,  both  at  the  import  and  export 
of  wares,  according  to  the  ufiige  of  the  place,  the  tariffs,  regulations, 
&c.  11.  The  manner  of  packing,  bailing,  and  tunning  merchan¬ 

dizes,  to  keep  them  either  in  magazines,  or  in  voyages,  See.  12.  On 
what  terms  a  merchant-velfel  may  be  freighted  and  inlured.  13, 
The  goodnefs  and  value  of  every  thing  requifite  for  the  conftruClion 
or  refitting  of  veftels,  the  prices  of  woods,  cordage,  malts,  anchors, 
fails,  and  other  neceftaries.  14.  The  wages  ordinarily  given  cap¬ 
tains,  officers,  and  failors;  and  the  manner  of  contracting  with 
them.  15.  The  foreign  languages,  which  may  be  reduced  to  four 
principal  ones  ;  viz.  the  Spanifh,  u(ed  almoft  through  all  the  eaft, 
particularly  on  the  coaft  of  Africa,  from  the  Canaries  to  the  Cape 
of  Good  Hope  ;  the  Italian,  ufed  throughout  the  coaltsof  the  Me¬ 
diterranean,  and  many  places  of  the  Levant ;  the  Teutonic  or  Ger¬ 
man,  ufed  throughout  mod  countries  of  the  north  ;  and  the  French, 
which  is  now  becomealmoft  univerlally  current.  16.  The  confular 
jurifprudence,  the  laws,  cultoms,  companies,  colonics,  chambers  of 
infurance,  confulates  in  the  feveral  countries ;  and,  in  general/all 
the  ordinances,  regulations,  and  policies,  relating  to  commerce. 

Merchant  court,  or  Court  Merchant,  a  kind  of  judicatory 
power,  inverted  in  merchants,  chofen  for  that  purpofe,  in  feveral 
parts  of  Europe  ;  in  order  to  decide  and  determine,  in  a  lummary 
way,  all  differences  arid  litigations,  among  themfclves  and  their 
dependents. 

MERCURIALS,  medicines  compofed,  or  prepared  of  mer¬ 
cury, or  quickfilver. 

The  principal  of  the  clafs  of  mercurials  are,  mercurius  albus,  or 
white  precipitate  of  mercury;  fweet  and  corrofive  fublimate  of 
mercury;  calomel;  artificial  cinnabar;  turbith  mineral;  prince’s 
powder  ;  tethiops  mineral,  & c. 
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mercury. 


The  medicinal  efficacy  of  mercury  depends  on  it’s  extreme  diyilibi- 
lity,  and  the  finenefs  of  it’s  particles,  and  on  their  gravity  or  v\eig ,  • 
By  means  of  the  Ard,  it  finds  a  palfage  into.the  mmoft  recedes  of  the 
animal  druaure,  and,  when  properly  guarded,  does  not  exert  itle 
till  it  comes  into  the  remote!!  fcenes  of  ad.on  ;  where  moft  other  me¬ 
dicines  either  do  not  arrive,  or  at  lead  not  nil  their  force  is  abated. 
This  property  it  has  in  common  with  camphor. 

By  the  latter,  it  is  enabled  to  make  dill  more  conAderable  alteram 
ons  m  the  animal  ceconomy,  by  rendering  the  fluids  thinner,  and 
breaking  open  the  fecretory  paffages ;  and  this  effed  it  has  in  common 

W1jt  maV  be  added,  that  the  fame  property  whereby  it  becomes  fo 
powerful  a  deobftruent,  indicates,  that  it  is  to  be  avoided  in  hedics, 
and  all  cafes  where  the  conditution  is  drawn  low  b.y  too  profufe 
evacuations ;  in  regard  mercurials  tend  to  keep  up  or  increafe  the  ex- 
cefs  of  impetus  in  the  fluids,  and  that  over-capacity  in  the  fecre¬ 
tory  orifices,  wherein  the  defe&  of  fuch  a  conditution  feems  to 
confift 

L  MERCURIF1CATION,  in  metallurgicchemidry,  the  obtaining 
the  mercury  from  metallic  minerals  in  it’s  fluid  form.  For  the  eftedl- 
ing  this,  thofe  who  have  been  engaged  in  thefe  refearches  have  pro¬ 
posed  three  methods.  The  fird  is,  by  means  of  a  certain  mercury, 
fo  prepared  as  to  have  a  diflblving  power,  by  which  it  could  take  up 
the  mercuries  of  metals  in  the  fame  manner  as  water  diffolves  fait 
from  aflies.  The  fecond  is,  by  means  of  certain  regenerating  falls, 
fuch  as  fal  ammoniac,  which  are  to  detain  the  more  earthy  parts  of 
metals,  and  leave  their  mercuries  feparate  or  feparable  from  them  by 
fublimation  or  otherwife;  and  the  third  method  is,  by  means  of  a 
large  lens  or  burning  glafs,  in  the  focus  whereof  if  any  metal  be  ap¬ 
plied,  it’s  mercurial  partis  faid  to  feparate  and  go  off  in  a  fume, 
which,  when  collided  and  condenfed,  appears  to  be  running  mercury. 

The  fird  of  thefe-  methods  would  be  very  fate,  if  the  proper  mer¬ 
cury  were  to  be  readily  produced;  the  fecond  is  extremely  laborious, 
and  requires  mnch  patience  and  reiteration.  But  the  third  feems 
eafy  enough,  and  practicable  to  advantage,  when  a  glafs  of  three  or 
four  feet  in  diameter  is  at  hand,  the  Iky  ferene,  and  the  fun  fhines 
jtrong. 

MERCURY,  in  natural  hidory,  a  femi-metal  naturally  fluid, 
and  the  heavied  of  all  known  bodies  except  gold :  it  is  fo  perfectly  homo¬ 
geneous  and  Ample  in  it’s  nature,  that  it  is  a  queflion  whether  gold 
itfelf  be  more  fo:  when  perfectly  purified,  it  appears  the  fame  in  all 
it’s  parts,  as  far  as  our  utmoff  teds  can  go,  till  we  come  to  that 
fevere  trial,  the  folar  fire.  It  penetrates  the  parts  of  all  the  other 
metals,  renders  them  brittle,  and  in  part  djflblves  them.  It  is  wholly 
volatile  in  the  fire,  and  may  be  driven  up  in  vapour  by  a  degree  of 
heat  very  little  greater  than  that  of  boiling  water.  It  is  the  lead  te¬ 
nacious  of  all  known  bodies,  for  it’s  parts  feparate  into  more  mi¬ 
nute  ones  of  the  fame  figure,  with  the  fmalied  force. 

It  is,  indeed,  the  mod  divifible  of  all  bodies,  for  the  vapour,  in 
form  of  which  it  rifes  in  evaporation,  is  almod  too  thin  to  be  dif- 
tinguifhed  from  the  ambient  air,  yet  this  is  pure  unaltered  mercury ; 
for  if  it  is  received  into  cold  water,  it  forms  itfelf  again  into  regular 
round  drops.  Notwithdanding  a  fmall  heat  ferves  to  evaporate  mer¬ 
cury,  yet  if  it  be  kept  in  a  degree  fmaller  than  that,  in  a  veffel  care¬ 
fully  clofed,  a  long  continuance  of  that  heat  will  reduce  it  to  a  red 
calx  in  form  of  powder,  and  this  may  be  again  revived  into  fluid 
mercury  by  a  gentle  heat  given  it  in  dratification  with  charcoal-dud. 
If  it  be  placed  in  it’s  crude  date  in  the  focus  a  great  burning 
glafs,  it  is  immediately  diflipated  in  fumes,  and  leaves  no  remainder : 
hut  if  indead  of  crude  mercury ,  this  red  calx  be  ufed,  it  runs 
into  a  kind  of  glafs,  and  immediately  afterwards  evaporates,  leav¬ 
ing  a  fmall  quantity  of  du!ky  powder  behind,  which,  on  being  fur¬ 
ther  urged  by  the  fame  intenfe  heat,  vitrifies  and  flies  off  as  the  other 
part  had  done  :  but  if  this  calx  be  expofed  upon  a  piece  of  charcoal, 
the  effeCt  is  the  fame,  as,  in  giving  it  the  heat  of  a  common  fire 
with  charcoal-dud,  it  runs  into  liquid  mercury ,  and  immediately  af¬ 
terwards  evaporates. 

It  appears,  therefore,  that  mercury ,  Ample  as  it  feems  to  be,  is 
cbmpofed  of  a  vitriAable  earth,  and  a  fulphur,  which  lad  gives  it  the 
brightnefs  and  appearance  of  metal ;  for  when  robbed  of  this,  it 
ceafes  to  be  bright  and  metalline,  and  again  recovers  thofe  qualities 
on  it’s  being  added  again,  though  from  no  other  fubdance  than 
charcoal.  It  is  poffible  to  calcine  mercury  to  fuch  a  degree,  that  it 
lhall  bear  heating  red-hot  in  a  crucible  without  evaporation.  The 
penetrating  power  of  mercury  is  fo  great,  that  in  falivations,  any 
thing  of  gold  worn  by  the  perfons,  will  be  amalgamated  with  the 

fumes  of  it  paffing  through  the  Ikin,  and  will  be  rendered  white  and 
roft  by  it. 

.  It  diffolves  very  readily  in  the  dronger  acid  mendrua,  and,  what 
is  very  lingular,  m  aqua  fortisand  aqua  regia  indifferently,  while  the 
other  metals  m  general  that  are  foluble  in  one  of  thefe,  are  not  to  be 
affeCted  by  the  other.  With  oil  of  vitriol,  it  yields  us  the  yellow 
emetic  powder  called  turbith  mineral;  and  with  fpirit  of  fea- 
falt,  corroAve  fubhmate.  The  fpeciAc  gravity  of  pure  mercury 
is  to  water  as  14020  to  1000 ;  and  as  it  is  the  heavied  of  all  fluids, 
n  is  alio  the  cooled  ;  common  water  is  much .  more  cold  to  the 
touch,  under  the  fame  circumdances,  than  fpirit  of  wine,  and  con¬ 
sequently,  mercury  than either;  and  when  heated,  mercury  is  in  an 
equal  degree  the  hotted  of  all  fluids;  that  heat,  which  given  to 
water  would  fcarce  be  felt  by  the  flelh,  will  burn  it  if  liven  to 
mercury.  & 

Mercury  readily  mixes  with  gold,  filver,  lead,  and  tin,  among  the 
metals,  and  with  zink  and  bifmuth,  among  the  femi-metals.  See 
the  article  Amalgamation. 

Bin  notwithdanding  this,  it  does  not  eafily  blend  with  any  other 
luhdance,  except  by  the  means  of  fire,  or  of  trituration :  by  either 
01  thele  methods.,  it  may  be  blended  intimately  with  Afiphur  •  bv 
foe  former,  into  a  red  matter ;  by  the  latter,  into  a  black  powder 


called  /Ethiop's  mineral.  No  drug  ought  to  be  fo  carefully  exa¬ 
mined  as  to  it’s  purity  as  mercury,  Ance  none  is  fo  frequently  fophidi- 
cated.  The  weighing  it  hydroftatically  is  the  Aired  of  all  means  to 
And  out  this  adulteration  ;  or  it  may  be  difeovered  by  evaporating  a 
little  of  it ;  to  try  if  any  thing  will  remain  behind  :  or  when  it  j 
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adulterated  in  the  common  way  with  lead,  by  grinding  it  in  a  mor¬ 
tar  with  vinegar.  This  mild  acid  is  a  menlfruum  for  lead,  though 
not  for  mercury,  and  confequently  if  there  has  been  lead  mixed  among 
mercury ,  it  will  grow  fweet  to  thetade,  but  if  the  mercury  be  pure,  it 
will  remain  unaltered.  .  . 

The  ores  of  mercury  are  of  various  kinds,  but  the  mod  general 
one  is  known  by  the  name  of  cinnabar,  which  very  readily  parts 
with  it’s  quickAlver,  on  it’s  being  diddled  in  a  glafs  retort,  with 
the  addition  of  quick-lime  or  iron  Alings.  In  many  places  it  is  fe- 
parated  by  burying  certain  earthen  veffels  in  the  earth,  and  inverting 
into  them  others  containing  cinnabar,  and  dopped  with  a  bundle  of 
mofs  ;  when  a  Are  being  made  about  thefe,  the  quickAlver  runs 
through  the  mofs,  and  is  faved  in  the  under  vedel.  The  fulphur  is 
not  fo  eafily  feparated  from  this  mineral  in  it’s  proper  form,  but  if  it 
be  boiled  in  a  drong  lixivium  of  wood-alhes,  and  diddled  vinegar  be 
added  to  the  clear  liquor,  it  will  be  precipitated. 

Mercury  is  not  only  found  in  cinnabar,  and  other  ores,  but  is 
fometimes  met  with  in  it’s  pure  and  fluid  date,  lodged’ in  the  acci¬ 
dental  cavities  of  hard  done  ;  for  when  the  workmen  who  fearch 
for  it’s  ore  accidentally  break  into  thefe  cavities,  it  runs  out  like 
water.  The  unhappy  creatures  who  work  in  thefe  mines  feldom 
live  more  than  three  or  four  years,  and  then  die  in  a  mod  miferable 
manner  ;  and  the  people  who  work  it  in  any  other  manner  in  abun¬ 
dance,  and  for  a  conftancy,  are  as  certain  of  mifehief  from  it,-  being 
always  afflided  with  palAes  and  trembling  of  the  limbs.  We  have 
alfo  had  abundant  experience  from  the  common  mercurial  un¬ 
guents,  and  trom  the  method  of  taking  it  internally,  that  when 
proper  care  has  not  been  taken,  terrible  confequences  have  enfued. 
But,  under  proper  regulations,  it  is  a  mod  powerful  and  noble  medi¬ 
cine. 

Crude  mercury  is  a  principal  ingredient  in  many  compoAtions  of 
the  fhops,  and  given  with  fuccefs  in  the  mod  dubborn  diforders. 

Preparations  ^Mercury.  The  chief  preparations  of  mercury 
now  in  ufe  are  the  following  :  1.  ifEthiops  mineral.  2.  Faftitious 
cinnabar.  3.  Turbith  mineral.  4.  White  precipitate.  5.  Cor¬ 
roAve  mercury  fublimate.  6.  Mercurius  calcinatus,  commonly  called 
precipitate  per  fe.  7.  Red  mercurial  corroAve.  8.  Coralline  mer¬ 
cury.  And,  9.  Mercurius  dulcis. 

CorroAve  mercury  fublimate,  or  white  corroAve  mercury ,  is  pre¬ 
pared  in  the  following  manner:  take  of  puriAed  mercury,  40  ounces; 
°f  jea-falt,  33  ounces ;  of  nitre,  28  ounces ;  and  of  calcined  green 
vitriol,  66  ounces.  Rub  the  quickAlver  Ard  in  an  ounce  or  more 
of  corroAve  fublimate,  in  a  wooden  or  done  vedel,  till  it  be  broken 
into  fmall  grains ;  then  mix  with  it  the  nitre,  afterwards  the  fea- 
falt,  till  the  mercury  quite  difappears ;  ladly,  add  the  calcined  vitriol, 
but  do  not  rub  the  mixture  too  long  with  it,  led  the  quickAlver 
fliould  begin  to  part  again  ;  put  the  whole  into  a  matrafs  with  an 
alembic-head,  and  fublime  it.  The  corroAve  fublimate  will  be 
found  in  the  head,  and  a  fpirit  in  a  fmall  quantity  will  run  into  the 
receiver.  1  his  is  a  terrible  poifon,  and  corrodes  every  part  it  touches 
as  it  goes  down  into  the  domach  ;  it  is  therefore  only  ufed  externally, 
for  eating  down  proud  flefh,  and  cleanAng  old  and  foul  ulcers.  Mer¬ 
curius  calcinatus,  or  calcined  mercury,  commonly  called  precipitate  per 
fe,  is  thus  prepared  :  fet  puriAed  mercury  upon  a  fand-heat  for  feveral 
months,  in  a  glafs  vedel  with  a  broad  bottom,  and  a  fmall  aperture  to 
let  in  the  air,  lill  it  be  reduced  to  a  red  powder.  This  preparation  is 
in  great  edeem  in  all  cafes  in  which  mercurials  are  proper :  two  or  three 
grains  are  generally  given  for  a  dofe.  Red  mercurial  corroAve,  im¬ 
properly  called  red  precipitate,  is  thus  prepared  :  take  any  quantity  of 
puriAed  mercury,  put  it  into  a  flat-bottomed  glafs,  and  add  to  it  an 
equal  quantity  in  weight  of  aqua-fortis:  fet  the  mixture  in  a  fand-heat 
till  all  the  moiflure  is  evaporated,  and  the  mafs  at  bottom  has  acquired 
a  Ane  red  colour.  This  is  a  mild  efcharotic,  and  is’  ufed  in  eating  down 
carnoAties  and  proud  flefh  in  ulcers,  which  it  performs  with  very  little 
pain.  . 

Coralline  mercury,  or  arcanum  corallinum,  is  thus  prepared  :  Pour 
upon  the  mercurial  red  corroAve  thrice  it’s  weight  of  rectified  fpirit  0/ 
wine,  and  diged  them  together  two  or  three  days  in  a  gentle  heat, 
oiten  fhaking  the  veffel  ;  then  fet  Are  to  the  fpirit,  dirring  the  powder 
continually  till  the  fpirit  is  quite  burnt  away.  This  powder  .is  given 
in  fmall  dofes  of  two  or  three  grains. 

Mercury,  mines  of.  The  chief  are  thofe  of  Hungary,  Spain, 
Friuli,  in  the  Venetian  territories,  and  Peru.  Confiderable  quanti¬ 
ties  are  alfo  brought  from  the  Ead  Indies.  The  greater  part  of  our 
quickAlver  is  brought  us  from  Friuli,  where  there  are  abundance 
of  mines  belonging  to  the  emperor,  though  now  mortgaged  to  the 
Dutch.  It  is  found  under  thrqe  feveral  forms:  1,  In  ruddy  glebes 
or  clods,  called  cinnabar.  2.  In  hard  dony  glebes,  or  a  mineral  Aib- 
dance  of  a  faffronj  and  fometimes  of  a  black ifh  colour.  3.  It  is  alfo 
found  pure  :  for,  upon  opening  holes  in  the  beds  of  ffones,  &c.  thefe 
fometirues  gufhesa  vein  or  dream  of  pure  mercury ,  called  virgin  mer¬ 
cury. 

Kircher,  in  his  Mundus  Subterraneus,  gives  a  very  terrifying  de- 
feription  of  the  quickAlver  mine  of  Friuli.  It  is  remarkable,  that 
the  entrance  into  it  is  not  high  up  in  the  hills,  as  is  ufuallythe 
cafe ;  but  upon  level  ground,  and  in  the  dreets  of  the  town.  This 
fubjedts  the  miners  to  great  inconveniences  from  water,  though  they 
have  excellent  machines  for  draining  the  mine. .  The  defeent  is  by 
ladders  near  ninety  fathoms  deep.  There  are  no  damps  in  thefe 
mines,  but  the  mifehiefs  arifing  from  the  mercury  itfelf  getting  into 
the  bodies  of  the  workmen,  are  much  greater  and  more  general, 
though  not  fo  fudden,  as  the  effedls  of  the  damps  in  our  lead  and 
coal  mines,  and  fuch  places.  The  elaboratory  belonging  to  thefe 
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mines  has  furnaces  capable  of  working  fifty  retorts  at  a  time.  There 
are  generally  lixteen  of  thefe  furnaces  at  work  at  once,  fo  that  eight 
hundred  retorts  are  the  ufual  number  in  conftant  ufe.  The  retorts 
Hand  in  double  rows  on  each  fide  of  the  furnace,  a  row  of  thirteen 
below,  and  a  row  of  twelve  above. 

Mercury,  $,  in  aftronomy,  the  fmalleft  of  the  planets,  and 
the  neared  the  fun.  Refer  to  Syltem  of  Astronomy,  p.  264. 

Or.  Halley,  in  his  obfervations  of  Mercury  feen  in  the  fun,  A.  D. 
1 677,  at  St.  Helena,  faith,  that  this  planet  may  be  feen  nine  times 
in  the  fun,  near  the  afeending  node,  A  D.  1710,  1723,  1736,  1743. 
1756, 1 769*  *776>  1782,  1 7^9>  'n  O&oher ;  and  four  times  near  the 
other  node,  in  the  month  of  April,  A.  D.  1707,  1753,  1786,  1799; 
all  within  the  1 8th  century. 

Mercury,  in  literature,  formerly  denoted  a  book,  or  other 
paper,  chiefly  filled  with  news;  fo  called  from  the  pagan  deity 
Alercury,  who  is  laid  to  have  been  the  metfenger  of  the  gods.  Hence 
all  the  perfons  employed  to  collect  news,  or  diltribute  the  news¬ 
papers,  are  called  Mercuries. 

Mercury,  in  heraldry,  a  term  ufed,  in  blazoning  by  planets, 
for  the  purple  colour,  in  the  arms  of  fovereign  princes. 

Mercury,  in  mythology,  the  fon  of  Jupiter  and  Maia.  He 
was  the  god  of  merchandize,  and  therefore  was  fometimes  painted 
with  a  wand  in  his  left  hand,  and  a  bag  of  money  in  his  right. 
He  was  alfo  the  god  of  eloquence,  and  the  meffenger  of  the  gods ; 
he  is  pi&ured  therefore  with  a  herald’s  llaff  in  his  hand,  entw  ined 
with  two  fnakes:  wings  on  his  feet,  to  fhew  his  fpeed ;  and  a 
broad-brimmed  beaver  with  wings.  He  had  a  general  power  de¬ 
legated  to  him,  by  Jupiter,  of  conducing  the  fouls  of  men  to  their 
proper  place,  after  their  parting  from  the  body;  and  recondudting 
them  to  our  world  again,  when  there  was  any  particular  occalion 
for  it.  He  was  alfo  the  patron  of  thieves,  and  the  guide  of  travel¬ 
lers. 

MERGUS,  in  the  Linntean  fyftem  of  ornithology,  the  name  of 
a  diftindf  genus  of  birds,  of  the  order  of  the  anferes.  The  diftin- 
guifhing  charatfleriftic  of  this  genus  is,  that  the  beak  is  fomewhat 
cylindric,and  has  a  crooked  point.  The  feet  are  webbed,  the  three 
fore-toes  being  connected  by  a  membrane,  but  the  hinder-toe  is  left 
loofe  ;  the  beak  is  harrow,  hooked  at  the  end,  and  ferrated. 

Of  this  genus  are  the  merganser,  the  mergus  cucullatus,  with 
a  globofe  creft,  white  on  the  lides,  with  a  black  margin,  the  body 
blackifh  on  the  upper-part,  and  whitifh  on  the  lower;  the  feet  and 
beak  are  black  :  this  is  alio  called  anas  crijlatus ,  and  bird  of  the 
wind:  it  is  found  in  America:  the  albcllus,  of  Aldrovand,  called 
mergus  cirratus  major,  the  great  crefled  diver,  and  mergus  Rhein ,  the 
diver  of  the  Rhine,  and  commonly  known  in  England  by  the  name 
©t  the  smew:  the  head  is  adorned  with  a  long  creft,  white  above, 
and  black  beneath ;  the  forehead  is  marked  with  a  large  oval  black 
fpot ;  the  body  is  white,  the  back  and  temples  black,  and  the  wings 
are  variegated  with  black  and  white  ;  it  feeds  on  fifh,  and  is  very 
common  on  our  coafls. 

MERIDIAN,  in  aftronomy.  Refer  to  the  Syftem,  p.  248. 

Meridian,  in  geography.  Confult  the  Syftem,  p.  1031. 

The  firft  meridian  is  that  from  which  the  reft  are  accounted, 
reckoning  from  weft  to  eaft.  The  firft  meridian  is  the  beginning  of 
longitude.  The  aftronomers,  in  their  calculations,  ufually  choofe 
the  meridian  of  the  place  where  their  obfervations  are  made,  for 
their  firft  meridian. 

Meridian  line,  an  arch,  or  part,  of  the  meridian  of  the  place, 
terminated  each  way  by  the  horizon. 

.Or,  a  meridian  line  is  the  interfedtion  of  the  plane  of  the  meridian 
»f  the  place  with  the  plane  of  the  horizon,  vulgarly  called  a  north 
*nd  fouth  line,  becaufe  it’s  direction  is  from  one  pole  towards  the 
other. 

The  ufe  of  a  meridian  line  in  aftronomy,  geography,  dialling,  Ac. 
is  very  great,  and  on  it’s  exa&nefs  all  depends ;  whence  infinite 
pains  have  been  taken  by  divers  aftronomers  to  fix  it  to  the  utmoft 
precifion.  M.  Caflini  has  diftinguifhed  himfelf  by  a  meridian  line 
drawn  on  the  pavement  of  the  church  of  S.  Petronio,  at  Bologna, 
the  largeft  and  moft  accurate  in  the  w'orld;  being  120  feet  in 
length.  In  the  roof  of  this  church,  a  thoufand  inches  above  the 
pavement,  is  a  little  hole,  through  which  the  fun’s  image,  when 
in  the  meridian,  falling  upon  the  line,  marks  his  progrefs  all  the  year. 
When  finiflied,  M.  Caflini,  by  a  public  writing,  informed  the  ma¬ 
thematicians  of  Europe,  of  a  new  oracle  of  Apollo,  or  the  fun,  efta- 
blifhed  in  a  temple,  which  might  be  confulted,  with  intire  confi¬ 
dence,  as  to  all  difficulties  in  aftronomy.  See  the  article  Gnomon. 

To  draw  a  Meridian  Line. 

Knowing  the  fouth  quarter  pretty  nearly,  obferve  the  altitude  FE 
( Plate  109,  fig.  8,)  of  fome  ftar  on  the  ealtern  fide  thereof,  not  far 
from  the  meridian  HZRN  :  then,  keeping  the  quadrant  firm  on  it’s 
axis,  fo  as  the  plummet  may  ftill  cut  the  fame  degree,  only  direct¬ 
ing  it  to  the  weftern  fide  of  the  meridian,  wait  till  you  find  the  ftar 
has  the  fame  altitude  as  before,  fe.  Laftly,  bifedt  the  angle  EC  t, 
formed  by  the  interfcdlion  of  the  two  planes  wherein  the  quadrant 

placed  at  the  time  of  the  two  obfervations,  by  the  right  line  HR. 
This  HR  is  a  meridian  line. 

Or  thus:  On  an  horizontal  plane,  from  the  fame  center  C  (fig. 
*1,)  deferibe  feveral  arches  of  circles  BA,  ba ,  Ac.  and  on  the  fame 
center  C  eredl  a  ftyle,  or  gnomon,  perpendicular  to  the  plane  ACB, 
a  foot  or  half  a  foot  long.  About  the  twenty-firrt  of  June,  between 
the  hours  of  nine  and  eleven  in  the  morning,  and  between  one  and 
three  in  the  afternoon,  obferve  the  points  B,  b,  Ac.  A,  a,  wherein 
fhe  fhadowof  the  ftyle  terminates.  Bifedl  the  arches  AB,  ab,  Ac. 
in  D,  d,  Ac.  If  then  the  fame  right  line  DE  bifedt  all  the  arches 
AB,  ab,  Ac.  it  will  be  the  meridian  line  fought. 

In  regard  the  extremity  of  the  fhadow  is  fomewhat  hard  to  de¬ 
termine,  it  is  b.eft  to  have  the  ftyle  flat  at  top,  and  to  drill  a  little 
hole,  noting  the  lucid  fpot  projected  by  it  on  the  arches  AB  and 
f  No.  ii6.  VOe.  III. 
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1  fe,  r  •-* 

had  Kd  Zeud!anlwe'  for  regulating  clocks  and  watches  mav  hr 
ofanL  K-0l^WUlg  me'h0d:  make  a  ™“"d  ^ie,  al m  ft’  ua  t 
in  Se  nf  driter’.  «  3  thi"  of  metal  /and  fix  2  pbte 
from  rh  P  Pa,/outb  window,  in  fuch  a  manner,  that  it  mav  recline 

nearly^as^you^ca^c^efs^f  ^U|hf°  ''if  co'.l'1,1!ll^eo^  your  place,  as 
n,  *  •>ou  can  guets  tor  then  the  p  ate  will  face  th/f.m  h; 

thfouVh  thne°Zle°n  lhet^Uin^ial  da>-  ^  the  ffinffiin/f^ 

plumb-line  to  the  r i  r  16  Previou<1y  darkened;  and  hang  a 

the  window  in  fuch  T8  !  ‘°T’  ^  five  or  flx  feet  fr°m 

through  the  hoi/  mav  fa  F*  **  fiJn’ *  ra-vs’  tranfmitted 

clod-  anri  u  ■  ’  maVaI1  uPon  tbe  ^ine  when  it  is  noon  bv  the 
clock ,  and  having  marked  the  faid  place  on  the  cieling  take  awav 

and  thereby  regulate  your  clock  or  wnfrh  f 

Clock,  this  method  may  be  brought  to  a  very  great  exaftnefs  This 
meridian  line  will  not  only  be  fufficient  for  the  regulation  of  clocks 

i,rae>  br  e,uation  tabira- 

forS^erH1fUtt!0rS  hfe  inv;ented  Particularinftrumentsand  methods 

for  the  defcribing  of  meridian  lines,  or  rather  for  determining  equal 

«  iJf  dCr°f  thenfun 'n  tbe  ealtern  and  weftern  parts  of  the  helvens  • 
as  Mr.  Grey,  Dr.  Derham,  Ac.  in  the  Philofophical  TranfaCtions’ 

n  rmCr-  °f  thC  "]ethods  above  delivered  fuffices  for  aftro- 

,,  °bfbrvatlons.’  and  tbe  latter  for  more  ordinary  occafions, 
we  fhall  forbear  to  give  any  deferiptions  thereof. 

from  what  has  been  ffiewn  it  is  evident,  that  whenever  the  ffia- 
dow  of  the  ftyle  covers  the  meridian  line ,  the  center  of  the  fun  is  in 

3nd  ,theJe  VC  18  then  n°°n-  And  hence  ufe  of 
a  meridian  line  in  adjufttng  the  motion  of  clocks,  Ac.  to  the  fun. 

Hence  alio,  if  the  meridian  line  be  bifeCted  by  a  right  line  OV 

drawn  perpendicularly  through  the  point  C,  OV  will  be  the  inter- 

ffiew^he  ^  a meridian ,  and  firft  vertical ;  and,  confidently,  O  will 
fhew  the  eaft  point,  and  V  the  weft.  ^  ; 

Laftly  if  a  ftyle  be  eredfed  perpendicularly  in  any  other  hori¬ 
zontal  plane,  and  a  fignal  be  given  when  the  Ihado  J of  the  ftyle 
covers  the  meridian  line  drawn  in  another  plane,  notin"  the  anex  or 
extremity,  of  the  lhadow  projected  by  the  ftyle,  a  line  drawn  from 
that  point  through  that  wherein  the  ftyle  is  raifed,  will  be  a  meridian 

One  meridian  line  being  given,  another  may  be  drawn  upon  another 
horizontal  plane  by  the  following  method.-  hang  a  thread  with  a 

MothTrCthrXaa?  !  f°Uth  end  °f  the  mendian  ^ne  given,  and 

anothe  thread  with  a  plummet  over  thefouth  end  of  the  plane  upon 

which  the  meridian  line  is  to  be  drawn  ;  let  one  perfon  obferve  at  nSon 
the  moment  when  the  lhadow  of  the  firft  thread  falls  exadly  upon 
he  meridian  given,  and  let  another  obferver,  at  the  fame  time;  mark 
two  diftant  points  in  the  lhadow  of  the  fecond  thread  :  a  line  drawn 
through  thofe  points  is  the  meridian  line  required.  By  the  fame  me 
thod  may  a  meridian  line  be  found  upon  a  fouth  wall,  by  marking 

THI*  “  fhad°W  °f  lthread  hu"g  at  a  ^tle  diftance  from 
!t .  if  the  meridians  are  near,  he  that  obferves  the  lhadow  of  the  firft 

hread  may  let  the  other  know  the  moment  it  falls  upon  the  meridian 
line,  by  faying  now:  if  they  are  far  diftant,  it  fliould  be  done  by  the 
motion  of  the  hand  becaufe  found  takes  fome  time  to  pafs  from  one 
place  to  another.  1  he  meridian  line  is  the  bafis  of  aftronomical  ob¬ 
fervations  :  a  mendian  line  being  found,  there  may  be  placed  over  it 
a  quadrant  or  fextant  in  fuch  a  manner,  that  though  it  be  moved  ud 
or  down  to  give  it  different  elevations,  in  order  to  view  through  the 
lights  of  it  the  celeftial  bodies  at  their  different  altitudes  •  Vet  he 

planiC  ^/hat  fide.  of  the  inftr»ment  upon  which  the  degrees  are 
marked  ffiall  continue  all  the  while  in  the  plane  of  the  meridian  Of 
this  kind  is  the  mural  arc  in  the  royal  observatory  at  Green 
wich.  See  Meridian  altitude.  X  n 

Meridian  line,  on  a  dial,  is  a  right  linearifing  from  theinterfec- 
tion  of  the  meridian  of  the  place  with  the  place  of  the  dial 

This  is  the  line  of  twelve  o’clock,  and  from  hence  the  divifion 
of  the  hour-line  begins. 

Meridian  magnet ical,  is  a  great  circle,  pafling  through  or  by  the 
magnetical  poles;  to  which  the  magnetic  needle,  or  needle  of  the 
mariners  compafs,  if  not  otherwife  hindered,  conforms  itfelf 
Mercian  altitude  of  tTye  fun  or  ftars  is,  their  altitude  when  in  the 
meridian  of  the  place  where  they  are  obferved.  See  Altitude. 

To  take  the  Meridian  altitude  of  the  Jlars.  Aftronomers  make  two 
pnncipal  kinds  of  obfervations  ot  the  ltars,  the  one  when  they  are  in 
the  meridian ,  and  the  other  when  in  vertical  circles.  „ 

For  meridian  obfervations  there  are  two  inflruments  principally 
ufed,  the  quadrant  and  gnomon.  t  1 

to  take  the  Meridian  altitude  with  a  quadrant.  If  the  pofition  of 
the  meridian  be  known,  and  the  plane  ot  an  aftronomical  quadrant 
be  placed  in  the  meridian  line,  by  means  of  the  plumb-line  fufpended 
at  the  center,  the  meridian  altitudes  of  the  ftars,  which  are  the  prin¬ 
cipal  obfervations  whereon  the  whole  art  of  aftronomy  is  founded 
may  eafily  be  determined.  ’ 

The  meridian  altitude  of  a  ftar  may  likewife  be  had  by  means  of  a 
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neod  alum-clock,  if  the  exad  time  of  the  ftar’spaffage  by  the  meridian 
be  known.  Now  it  mull  be  obferved,  that  liars  have  the  fanae  a!u~ 
tude  for  a  minute  before  and  after  the.r  paffage  by  the  mend, an  if 
hey  be  not  in  or  near  the  zenith  ;  but  if  they  be  the.r  altitudes 
muft  be ‘taken  every  minute  when  they  are  near  the  meridian; .and 
then  their  create)!  altitudes  will  be  the  meridian  a  t, tudes  fought 

To  olfervc .  the  tranfits ,  plages  of  the  heavenly  bodies  acrofs the 

of  ihe  Meridian.  A  meridian  line  being  found,  hang  two 
whh  pfummets  exadly  over  it,  at  a  little  diltance  from  one 
another  and  they  will  be  in  the  plane  of  the  meridian  :  if  you  place 
your  eye  clofe  to  one  of  the  threads,  in  fuch  a  manner  that  you 
make  it  cover  the  other,  and  both  appear  as  one  thread ;  when  a  liar 
is  behind  the  threads,  it  is  in  the  meridian.  By  the  fame  method  the 
fun  maybe  viewed,  through  a  fmoked  glafs ;  when  the  threads  pafs 
through  his  center,  he  is  in  the  meridian:  but  the  beft  way  ot  ob¬ 
eying  the  fun,  moon,  ftars,  or  planets,  is  through  a  telefcope 
placed  in  the  meridian ,  with  two  crofs  hairs,  one  of  which  is  in  a 
vertical,  the  other  in  a  horizontal  pofition  ;  when  the  vertical  hair 
p.afles  through  the  center  of  the  fun,  he  is  in  the  meridian. 

V  MER1DIANI,  in  antiquity,  is  a  name  which  the  Romans  gave 
to  a  kind  of  gladiators,  who  entered  the  arena  about  noon,  after  the 
beftiarii  (who  fought  in  the  morning  again!!  beads)  had  fimftied. 

They  were  thus  called  from  meridies,  i.  e.  noon ,  the  time  when 
they  exhibited  their  fhews.  The  meridiani  were  a  fort  of  artlefs 
combatants,  who  fought  man  with  man,  fword  in  hand  :  hence 
Seneca  takes  occafion  to  obferve,  that  the  combats  of  the  morning 
were  full  of  humanity,  compared  with  thofe  which  followed.  See 
Gladiator. 

MERIT,  in  theology,  is  ufed  to  fignify  the  moral  goodnefs  ot 
the  a&ions  of  men,  and  the  reward  due  to  them. 

The  Romifh  fchoolmen  diftinguifh  two  kinds  of  merit  towards 
God  :  the  one  of  congruity,  the  other  of  condignity.  Merit  of  cen- 
gruity  is,  when  there  is  no  juft  proportion  between  the  action  and 
the  reward  ;  but  he,  who  beftows  the  reward,  fupplies,  by  his  good¬ 
nefs  or  liberality,  what  was  wanting  in  the  adtion.  Merit  of  condig¬ 
nity,  is  when  there  is  an  abfolute  equality,  and  a  juft  eftimation  be¬ 
tween  the  adlion  and  the  reward ;  as  in  the  wages  of  a  workman. 
Thofe  of  thtfreformed  religion  difclaim  all  merit  of  condignity  towards 
God  ;  even  their  beft  works,  they  own,  do  not  merit  at  his  hands. 
Hence  the  dodlrine  of  condign  merits  makes  one  of  the  great  articles 
of  controverfy  between  the  Romifh  and  reformed  churches. 

MERLIN,  in  ornithology,  the  name  of  the  yellow-legged  falcon. 

The  merlin  does  not  breed  in  England,  but  emigrates  hither  in 
Odlober,  about  the  time  when  the  booby  difappears.  It  flies  low, 
and  is  often  feen  along  the  Tides  of  roads,  fkimming  from  one  fide 
of  thehedgesto  the  other,  infearchof  prey.  See  Plate  33,  fig.  32. 

MERLON,  in  fortification,  is  that  part  of  a  parapet  which  is 
terminated  by  two  embrafures  of  a  battery.  It’s  height  and  thick- 
nefs  is  the  fame  with  that  of  the  parapet ;  but  it’s  breadth  is  gene¬ 
rally  nine  feet  on  the,  infide,  and  fix  on. the  outfide.  It  ferves  to 
cover  thofe  on  the  battery  from  the  enemy  ;  and  is  better  when  made 
of  earth  well  beat  and  clofe,  than  when  built  with  ftone:  becaufe 
they  fly  about  and  wound  thofe  they  fhould  defend. 

MERLUCiUS,  in  ichthyology,  a  fifh  ufually  called  the  hake, 
and,  by  authors,  afellus  alter.  It  refembles  the  common  pike  in 
figure,  and  the  whiting  in  colour.  The  back  is  of  a  pale-greyifh 
hue,  and  the  belly  of  a  dirty  white  ;  the  head  is  flat  and  broad  ;  the 
mouth  very  wide,  and  the  teeth  very  long  and  fharp,  particularly 
thofe  of  the  lower  jaw.  It  is  covered  with  fmall  feales.  It’stailis 
not  forked.  It  grows  to  two  feet  and  more  in  length,  and  is  caught 
in  the  Englifh  and  other  feas  ;  but,  being  a  coarfe  fifh,  is  feldom 
admitted  to  table,  either  frefhor  falted  :  when  cured,  it  is  known 
by  the  name  of  Poor  John.  See  Plate  60,  fig.  26. 

There  was  formerly  a  large  ftationary  fifliery  of  hake  on  the 
Nymph  bank,  off  the  coaft  of  Waterford  :  two  (hoalsof  thefe  fi(h 
appeared  there  twice  in  the  year ;  and  they  were  falted  and  fent  to 
Spain,  particularly  to  Bilboa. 

MERMAID,  or  Merman,  a  fea-crcature,  frequently  talked  of, 
and  fuppofed  half  human  and  half  a  fifti. 

However  naturalifts  may  doubt  of  the  reality  of  mermen  or  mer¬ 
maids,  if  we  might  believe  particular  writers,  there  feems  teftimony 
enough  to  eftablifla  it.  In  the  year  1187,  as  Larrey  informs  us, 
fuch  a  monfter  was  fiftied  up  in  the  county  of  Suffolk,  and  kept  by 
the  governor  for  fix  months.  It  bore  fo  near  a  conformity  with 
man,  that  nothing  feemed  wanting  to  it  befides  fpeech.  One  day  it 
took  the  opportunity  of  making  it’s  efcape,  and  plunging  into  the 
fea,  was  never  more  heard  of. 

In  the  year  1430,  we  are  told,  that,  after  an  huge  tempeft,  which 
broke  down  the  dykes  in  Holland,  had  made  way  for  the  fea  into 
the  meadows,  &c.  fome  girls  of  the  town  of  Edam,  in  Weft-Frief- 
land,  going  in  a  boat  to  milk  their  cows,  perceived  a  mermaid  em- 
barrafled  in  the  mud  with  a  very  little  water.  They  took  it  into 
their  boat,  and  brought  it  with  them  to  Edam,  drefled  it  in  women’s 
apparel,  and  taught  it  to  fpin.  It  fed  like  one  of  them,  but  could 
never  be  brought  to  offer  at  fpeech.  Some  time  after  it  was  brought 
to  Haerlem  where  it  lived  for  fome  years,  though  ftill  fhewing  an 
inclination  to  the  water.  Parival  relates,  that  they  had  given  it 
fome  notions  ot  a  Deity,  and  that  it  made  it’s  reverences  very  de¬ 
voutly  whenever  it  palled  by  a  crucifix. 

In  the  year  156°.  near  the  iflandof  Mahar,  on  the  weftern  coaft 
of  the  illand  of  Ceylon,  fome  fithermen  are  faid  to  have  brought  up, 
at  one  draught  of  a  net,  feven  mermen  and  maids ;  of  which  feveral 
Jefuits,  and  among  the  reft  F.  Hen.  Henriques,  and  Dimas  Bsf- 
quez,  phyfician  to  the  viceroy  of  Goa,  are  faid  to  have  been  wit- 
nefl'es.  And  it  is  added,  that  the  phyfician,  who  examined  them 
with  a  great  deal  of  care,  and  made  diffe&ions  thereof,  afferted,  that 
all  the  parts,  both  Internal  and  external,  were  found  perfectly  * 
fornuble  to  thofe  of  men.  1 
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The  king  of  Portugal,  and  the  grand  mailer  of  the  order  of  St; 

J ames,  are  faid  to  have  had  a  fuit  at  law,  to  determine  which  party 
thefe  monfters  belonged  to. 

MEROPS,  apiafier,  in  ornithology,  the  bee-eater,  a  genus  of 
pica ,  pies.  It  refembles  the  king-filher  in  fhape,  and  is  of  the  fize 
of  a  blackbird.  It’s  beak  is  long,  black,  and  a  little  crooked,  and 
the  irifes  of  the  eyes  are  a  fine  red  ;  it’s  head  is  long  and  large  ;  the 
feathers  growing  at  the  infertion  of  the  upper  chap  are  of  a  bluifti 
green,  but  thofe  in  the  middle  of  the  head  are  white  ;  the  crown, 
however,  a  little  more  backward,  isof  a  reddilh  brown,  fometimes 
with  a  flight  admixture  of  green ;  and  there  runs  on  each  fide  a  black 
line  from  the  angle  of -the  beak  through  the  orbit  of  the  eyes  ;  it’s 
neck  and  fhoulders  are  green,  but  with  a  call  of  rednefs  ;  and  it’s 
belly  and  breaft  are  blue  ;  the  tips  of  the  long  wing  feathers  are 
blackifh,  and  the  reft  are  variegated  with  a  bright  green,  and  a  fine 
orange-colour;  it’s  tail  is  of  a  fine  blue,  and  the  two  middle  fea¬ 
thers  of  it  are  longer  than  any  of  the  others.  Its  legs  are  verv  IhoBt 
and  thick,  and  are  of  the  fame  form  with  the  king-filher’s.  It  feeds 
on  bees  and  other  infects,  and  fometimes  on  feeds.  See  Plate  33, 

fig'  33- 

The  intire  bird,  and  it’s  heart,  are  recommended  in  cardial,  ic- 
terical,  and  ftomachic  diforders  :  the  gall,  mixed  with  honey  and 
the  juice  of  rue,  is  faid  to  cure  fuft'ulions  of  the  eyes. 

MEROS,  in  ichthyology,  an  American  fifh,  called,  by  the  Bra- 
filians,  cugupu-guacu.  It’s  head  is  very  large,  and  it’s  mouth  wide 
and  toothlefs  ;  it’s  eyes  have  a  black  pupil,  and  a  yellow  iris  ;  it  hath 
five  fins,  one  running  the  whole  length  of  the  back,  and  reaching 
nearly  to  the  tail  ;  the  anterior  part  of  this  is  narrow,  and  armed 
with  fmall  but  (harp  fpines ;  the  other  part  is  broader,  and  fuftained 
byfofier  rays;  behind  the  anus  is  one  like  the  hinder  part  of  that  on 
the  back  ;  and  two  others  behind  the  gills,  which  are  large  and 
broad  ;  the  tail  fin  is  very  large  and  broad  ;  and  much  morefo  at 
it’s  extremity  than  at  it’s  origin  ;  the  feales  are  fmall ;  the  head, 
back,  and  fides,  are  of  a  brownifh  grey  ;  and  it’s  belly  white.  It 
grows  to  five  or  fix  feet  long,  and  is  accounted  a  well-tafted  filh. 
See  Plate  60,  fig.  24.  / 

MERULA.  See  Black -bird ;  and  Plate  60,  fig.  24. 

MES-AIR,  or  Mezair,  in  the  manege,  is  a  manege  half  terjra 
a  terra ,  and  half  corvet  :  fo  that  the  mezair  is  higher  than  the  ac¬ 
tion  of  the  former,  and  lower  than  that  of  the  latter.  In  this  adliort 
ufe  the  fame  aids  as  in  working  upon  curi’ets.  Give  the  aids  of  the 
leg  with  delicacy,  and  no  ftronger  than  is  juft  neceffary  to  carry  your 
horfe  forward.  Remember,  when  you  clofe  your  legs,  to  make  him 
go  forward,  to  pu(h  with  the  outward  in  fuch  a  degree  as  to  keep 
your  horfe  confined,  and  to  aflift  the  other  in  driving  him  forward; 
as  it  is  not  neceffary  to  lay  fo  much  ftrefs  on  the  inner  leg,  becaufe 
that  ferves  only  to  guide  the  horfe,  and  make  him  cover  and  em¬ 
brace  the  ground  that  lies  before  him. 

MESEMBRYANTHEMUM,  in  botany,  the  fig-marvgold, 
whofe  flower  hath  a  permanent  fpreading  empalcment  of  one  leaf; 
which  is  cut  at  the  top  into  five  acute  parts.  Miller  enumerates  47 
fpecies.  Mod  of  the  plants  have  beautiful  flowers,  which  appeal 
at  different  feafons  of  the  year.  All  the  forts  are  perennial  plants 
except  two,  which  are  annual.  The  perennial  forts  are  eafily  pro¬ 
pagated  by  cuttings  during  any  of  the  fummer  months. 

MESENTERIC,  or  Meseraic  arteries ,  thofe  which  arife  frortt 
the  defeending  aorta,  and  proceed  to  the  mefentery.  There  is  an 
upper  or  fuperior  mefenteric,  which  goes  to  the  upper  part  of  the  me¬ 
fentery;  and  a  lower  or  inferior  mefenteric,  which  diftributes  itfelf 
through  the  lower  part.  See  Plate  147,  fig.  6,  N°  43,  45.  We 
have  alfo  a  mefenteric  vein,  compofcd  of  an  infinity  of  veins,  pro¬ 
ceeding  from  the  mefentery  ;  which,  with  the  vena  fplenica,  arifing 
from  the  fpleen,  forms  the  vena  porta. 

MR-SEN  EERY,  mefienterium,  in  anatomy,  a  thick  fat  membrane, 
placed  in  the  midft  of  the  inteftines,  particularly  of  the  fraaller  ones, 
whence  it  has  the  name.  It’s  fubftance  is  compofed  of  membranes, 
fat,  veffels  of  all  kinds,  and  in  the  human  body  of  a  number  of 
glands.  In  the  upper  part  it  is  conne&ed  with  the  three  fuperior 
vertebrae  of  the  loins  ;  and  in  the  lower,  with  the  inteftines,  and 
particularly  wirh  the  jejunum  and  ileum;  tow’hich  it  alfo  gives  their 
outer  coat.  When  it  is  feparated  from  the  inteftines,  it  has  feveral 
folds  refembling  gloves.  It’s  length,  in  the  whole,  is  about  three 
ells ;  but  the  inteftines  which  arc  joined  to  it,  are  at  lead  four  times 
that  length.  It’s  coats  or  membranes  are  two,  and  between  thefe 
there  is  a  cellular  fubftance,  which  contains  the  fat :  meferiac  vef¬ 
fels  and  glands  are  alfo  placed  there,  which  many  reckon  a  third 
coat  of  the  mefentery,  and  that  not  improperly;  this  they  call  the 
tunica  cellulofa.  Refer  back  to  Syftem  of  Anatomy,  p.  113. 

The  ufes  of  the  mefentery  are,  1.  To  fufpend,  conned!  together, 
and  retain  in  their  due  place  all  the  inteftines.  2.  To  fuftain  the 
fanguilerous  and  ladleal  veffels  df  the  inteftines.  And,  3.  To  make 
the  way  for  the  la&eals,  ro  the  receptacle,  the  fhnrter. 

I  he  mefentery  is  fubjedt  to  inflammation,  w’hich  is  attended  with 
a  languid  flow  lever,  without  any  thirft  or  other  violent  fymptom,  a 
lofs  ol  appetite,  a  fenfe  of  tenlion  and  weight  below  the  ftomachj 
with  much  hardnefs,  and  only  difcoverable  by  preffing  upon  it.  In¬ 
flammations  of  the  mefentery  generally  terminate  in  abfeeffes,  and 
bring  on  a  corruption  of  the  membrane ;  the  morbific  matter  is 
fometimes  tranflated  to  other  parts,  without  being  removed  from 
the  habit ;  fo  that  the  diforder  often  recurs.  The  method  of  cure 
is  the  fame  as  that  for  an  inflamed  liver  or  spleen. 

MEbHES  of  nets,  are  the  openings  between  the  threads. 

MESN,  or  Mesne,  a  term  in  law,  fignifying  him  who  is  lord 
of  a  manor,  and  fo  hath  tenants  holding  of  him  ;  yet  he  himfelf 
holds  of  a  fuperior  lord. 

Mesn  alfo  denotes  a  writ,  which  lieth  where  there  is  lord  mefn 
and  tenant ;  and  the  tenant  is  diftrained  for  fervices  due  from  the 
mefn  to  a  fuperior  lord, 
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MESOCOLON,  fAtjoicutov,  in  anatomy,  that  part  of  the  me¬ 
sentery,  which,  having  readied  the  extremity  of  the  ileum,  con¬ 
tracts  and  changes  it's  name.  At  this  place  the  particular  lamina, 
which  is  turned  to  the  right  fide,  forms  a  Imall  tranfverfe  fold,  called 
ligamentum  coli  dextrum.  Afterwards  the  mefocolon  afcends  towards 
the  right  kidney,  where  it  feems  to  be  loft  by  the  immediate  adhefion 
of  the  colon  to  that  kidney,  and  to  the  firft  incurvation  of  the  duo¬ 
denum.  Then  it  appears  again,  and  increafing  in  breadth',  continues 
it’s  courfe  almoft  tranfverfely  under  the  liver,  ftomach,  and  fpleen, 
where  it  begins  to  turn  downward,  under  the  left  hypochondrium,  to¬ 
wards  the  kidney  on  the  fame  fide. 

MESOTHENAR,  in  anatomy,  a  flat  and  nearly  triangular  muf- 
cle,  lying  between  the  firft  phalanx  of  the  thumb  and  the" bottom  of 
the  palm  of  the  hand. 

MESS,  in  fea-language,  denotes  a  particular  company  of  the  offi¬ 
cers  or  crew  of  a  ftiip,  who  eat,  drink,  and  alfociate  together,  whence 
mefis-mate,  denoting  one  of  thefe,  with  refpeCl  to  another. 

MESSENGERS,  in  the  Englifh  polity,  are  carriers  of  letters  and 
meflages  ;  or,  more  particularly,  certain  officers,  chiefly  employed 
under  the  direction  of  the  fecretaries  of  ftate,  and  always  in  readinefs 
to  be  fent  with  all  manner  of  difpatches,  foreign  anddomeftic. 

They  are  always  employed  with  the  fecretaries  warrants,  to  take  up 
perfons  for  high  treafon,  or  other  offences  againft  the  ftate,  which  do 
not  fo  properly  fall  under  the  cognizance  of  the  common  law  ;  and, 
perhaps,  are  not  proper  to  be  divulged  in  the  ordinary  courfe  of  juft  ice. 
The  prifoners  they  apprehend  are  ufually  kept  at  their  own  houfes,  for 
each  of  which  they  are  allowed  by  the  government  6s.  8 d.  per  day. 
\Vfien  they  are  difpatched  abroad,  they  have  an  allowance  for  their 
journey,  as  ftated  ;  viz.  to  Paris,  30/.  to  Holland,  25/.  to  Edinburgh, 
30/.  to  Ireland,  30/.  and  fo  to  other  places  in  proportion.  Part  of 
which  money  is  advanced  to  them  for  their  journey.  Of  thefe  meff'en- 
gers  in  ordinary  there  are  forty,  at  45/.  a  year,  befides  daily  pay 
when  employed.  Their  pofts,  if  purchafed,  are  efteemed  worth 
300/. 

Messenger  of  the  prefis,  a  ptrfon,  who,  by  order  of  the  court, 
fearches  printing-houfes,  bookfellers  fhops,  &c.  in  order  todifcover  fe- 
ditious  books,  See. 

MESSIAH,  a  tertii  fignifying  anointed,  or  /acred ;  and,  in  that 
fenfe,  applied  to  kings  and  priefts  ;  but,  particularly,  by  way  of  emi¬ 
nence,  to  Jesus  Christ,  the  Saviour  promiled  by  the  prophets  of 
the  old  Jewilh  law. 

The  word  comes  from  the  Hebrew  JTlttfQ,  mafchuach,  anointed,  of 
the  verb  nttfD,  majchach,  to  anoint ;  whence  Jefus  Chrill  claims  the 
title  on  a  manifold  account :  t.  As  having  been  anointed  king  of 
kings  from  all  ages.  2.  As  chief  of  the  prophets.  3.  As  high 
prieft  of  the  law  of  grace,  or  prieft  forever  after  the  order  of  Melchi- 
zedek. 

The  prophecies  in  the  OldTeftament,  which  relate  fo  the  coming 
of  the  Meffiah,  are  very  numerous :  fome  of  which  may  be  found  in 
Gen.  iii.  15.  xlix.  10.  Ifaiah  vii.  14.  c.  xi.  c.  lii.  liii.  which  the  Tar- 
gum  of  Jonathan  interprets  of  the  Meffiah.  Dan.  ix.  25.  Micahiv. 
i — 5.  c.v.  2 — 4.  Haggai  ii.  6,  9.  Zech.  iii.  8 — 10.  vi.  12, 13.  ix. 
9 — 12.  Mai.  iii.  1 — 4.  iv.  2 — 6,  See. 

The  Jews  (till  wait  for  the  coming  of  the  Meffiah ,  being  infatuated 
with  the  notion  of  a  temporal  Meffiah,  that  is  to  be  a  mighty  con¬ 
queror,  and  to  fubdue  all  the  world.  Moft  of  the  modern  rabbins, 
according  to  Buxtorf,  believe  that  the  Meffiah  is  already  come,  but 
that  he  keeps  himfelf  concealed,  and  will  not  manifeft  himfelf  becaufe 
of  the  fins  of  the  Jews.  Some  of  the  Jews,  however,  in  order  to 
reconcile  thofe  prophecies  that  feem  to  contradict  each  other,  as  to 
the  charaCter  and  condition  of  the  Meffiah,  have  had  recourfe  to  the 
hypothefis  of  two  Meffahs,  who  are  yet  to  fucceed  each  other ;  one 
in  a  ftate  of  humiliation  and  fuflfering  ;  the  other  of  glory,  fplen- 
dour,  and  power.  The  firft,  they  fay,  is  to  proceed  from  the  tribe 
of  Ephraim,  who  is  to  fight  againft  Gog,  and  to  be  flain  by  Annil- 
lus,  Zech.  xii.  10.  The  fecond  is  to  be  of  the  tribe  of  Judah,  and 
.lineage  of  David,  who  is  to  conquer  and  kill  Annillus,  and  reftore 
the  kingdom  of  Ifrael,  reigning  over  it  in  the  higheft  glory  and  feli¬ 
city. 

Jefus  Chrift  aflerts  himfelf  the  Meffiah.  In  St.  John  iv.  25,  the 
Samaritan  woman  fays  to  Jefus,  I  know  that  when  Meffiah  comes,  who 
is  called  the  Chrift,  he  will  tell  us  all  things.  Jefus  anfwered  her,  I  that 
J peak  to  thee  am  he. 

There  are  feveral  importers,  who  have  endeavoured  to  pafs  for 
Meffahs,  as  Chrift  himfelf  predicted.  J.  Lent,  a  Dutchman,  has 
written  a  hiftory  of  falfe  Meffahs,  De  t 'Jcudorncffis .  The  firft  he 
mentions  was  one  Barcochab,  who  appeared  under  the  empire  ot 
Adrian.  The  laft  was  rabbi  Mordecai,  who  began  to  be  talked  of  in 
1682.  A  little  before  him,  viz.  in  1666,  appeared  Sabbethai  Sebi, 

•  who  was  taken  by  the  Turks,  and  turned  Mahometan. 

MESSIEURS,  a  French  title  of  honour,  or  civility,  lately  intro¬ 
duced  into  our  language  ;  being  the  plural  of  monjieur,  and  equivalent 
to  the  Englilh  firs,  or  gentlemen. 

MESSUAGE,  Messuagium,  in  law,  a  dwelling-houfe  with 
fome  land  adjoining,  afligned  for  it’s  ufe.  By  the  name  of  meffuage 
may  a  garden,  lhop,  mill,  cottage,  chamber,  cellar,  or  the  like, 
pafs. 

In  Scotland,  meffuage  denotes  what  we  call  the  manor-houff ;  viz. 
the  principal  dwelling-houfe  within  the  barony. 

METACAL,  an  ./Egyptian  weight,  ufed  in  the  weighing  of  pearls, 
and  confifting  either  of  a  carat  and  a  half,  or  of  two  carats.  Sixteen  of 
thefe  carats  make  a  dram,  each  ol  the  carats  weighing  four  grains,  and 
twelve  drams  an  ounce. 

METACARP1US,  a  fmall  very  flefliy  mufcle,  fituated  obliquely 
between  the  large  internal  annular  or  tranfverfe  ligament  of  the  car¬ 
pus,  and  the  whole  inlide  of  the  fourth  metacarpal  bone. 

METACARPUS,  or Metacarpium,  from/x£r«,  behind,  and 
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xuporo;,  hand,  in  anatomy,  that  part  of  the  hand  between  the  wrift 
and  the  fingers.  See  Plate  147,  fig.  3,  n.  10,  fig.  7,  n.  13. 

The  metacarpus  confifts  of  four  bones,  which  anfwer  to  the  four  fin¬ 
gers  ;  whereof  that  which  fuftains  the  fore-finger  is  the  biggeft  and 
longeft.  T  hey  are  all  round  and  oblong,  a  little  convex  towards  the 
back  of  the  hand,  and  concave  and  plain  towards  the  palm  ;  they  are 
hollow  in  the  middle,  and  full  of  marrow  ;  they  touch  one  another 
only  at  their  extremities,  leaving  fpaces  in  their  middle,  in  which  lie 
the  mufeuli  interofjii. 

In  their  upper  end  there  is  a  finus,  which  receives  the  bones  of  the 
wrift  ;  their  lower  extremity  is  round,  and  is  received  into  the  finus  of 
the  firft  bones  of  the  fingers.  1  he  inner  part  of  the  metacarpus  is  called 
the  palm,  and  the  outer  the  back  of  the  hand. 

In  fradfures  of  the  hand,  or  metacarpus ,  the  beft  method  of  reducing 
or  replacing  the  bone,  is,  to  extend  the  hand  upon  a  fmooth  table,  and 
while  an  aliiftaut  holds  the  whole  hand  evenly  in  that  pofture,  the  fur- 
geon  is  to  replace  the  bones  ;  and,  when  that  is  carefully  and  perfectly 
done,  to  iecure  them  with  a  proper  bandage. 

Metacarpus,  luxation  of  the.  The  lour  fmall  bones  in  the  palm 
of  the  hand  are  fometimes  luxated  from  the  carpus  to  which  their  up¬ 
per  parts  are  connected  ;  this  happens  from  external  violences,  not  un- 
frequently,  notwithftanding  that  theft  bones  naturally  muft  much  re¬ 
fill  Inch  a  luxation  i  for  the  two  carpal  bones,  which  are  feated  in  the 
middle  between  the  two  external  ones,  cannot  be  diflocated  to  either 
fide,  as  the  two  external  ones,  which  fuftain  the  flirt  and  little  fingers, 
cannot  be  luxated  inwardly,  but  are  very  eafily  driven  outward  ;  and 
each  of  them  may  be  luxated  on  the  fore  or  back  part  of  the  hand  ; 
but  whichever  ot  thefe  happens,  the  particular  diforder  may  be  difeo- 
vered  and  examined  by  feeling  and  infpefting,  and  the  cure  may  be 
performed  by  extending  the  hand  on  a  flat  board  or  table,  and  replacing 
with  the  thumb  whatever  of  the  bones  have  llarted  from  their  natural 
fituation. 

METAL,  mctallum,  in  natural  hiftory,  a  hard,  fhining,  mineral 
body,  futible  by  fire,  concrefcible  by  cold,  duclile,  and  capable  of 
being  amalgamated  or  intimately  united  to  quickiilver.  There  are 
properly  but  fix  metals,  gold,  filver,  copper,  tin,  iron,  and  lead :  to 
which  fome  have  added  mercury,  though  it  agrdes  with  them  in  no¬ 
thing  but  weight,  and  being  found  in  the  bowels  of  the  earth.  Me¬ 
tals  are  divided  into  perfedl  and  imperfedl ;  perfect  metals  are  thofe 
which  undergo  all  trials  by  fire,  wdthout  any  fenfible  lofs  ;  fuch  are 
gold  and  filver,  particularly  the  former:  imperfect  metals  are  thofe 
which  lofe  mudi  by  being  expofed  to  the  fire,  as  lead,  tin,  iron,  and 
copper. 

The  charafleriftic  of  metals,  is,  that  of  all  known  bodies  they  are 
the  heavieft.  Dr.  Halley  found  by  experiments,  the  w'eight  of  gold 
to  be  to  that  of  glafs,  as  9  to  1  ;  and  the  weight  of  tin,  the  lighted 
of  all  metals,  to  that  of  gold,  as  7  to  19,  which  confiderably  fur- 
pafles  the  weight  of  all  marbles,  gems,  &c.  nor  is  there  any  body  in 
nature  but  a  metal ,  that  is  one  third  of  the  weight  of  gold.  The 
weight  of  feveral  metals,  See.  having  been  hydroltatically  examined 
in  air  and  water  by  the  Royal  Society,  they  found  that,  taking  the 
fame  weights  of  gold  and  water,  the  bulk  of  the  former  was  to  the 
latter,  as  1963610  10004  confequently  gold  is  to  water,  nearly  as 
1 9  to  1.  As  to  the  origin  and  formation  of  metals,  both  ancient  and 
modern  philofophers  are  of  various  fentiments.  Des  Cartes  takes 
metals  to  have  ranged  themfelves  lrom  the  beginning  by  the  laws  of 
gravity  about  the  center.  M.  Tournefort  thinks  that  metals,  as  well 
as  olher  minerals,  have  their  origin  from  feeds,  like  plants.  Lidyat 
endeavours  to  prove  all  metals  generated  by  a  fubterranean  heat,  as 
many  ol  them,  when  taken  out  of  the  earth,  are  exceeding  hot.  Du 
Hamel  fhews,  that  metals  do  not  take  their  rife  either  from  any  vapo¬ 
rous  exhalations,  or  from  water  or  earth,  as  Plato  thought,  but  are 
generated  of  mercury,  fulphur,  and  fait.  Dr.  Woodward  main¬ 
tains,  that  all  metals,  now  found  in  the  ftrata  of  the  earth,  owe  their 
prefent  condition  to  the  deluge  ;  when  he  alfo  imagines  the  ftrata  of 
ftone,  earth,  marble,  &c.  were,  formed.  The  fame  ingenious  au¬ 
thor  complains  of  the  great  inconftancy,  in  the  mineral  and  metallic 
kingdoms,  neither  the  colour,  figure,  nor  fituation  in  the  earth  being 
to  be  depended  on.. 

Bath  Metal,  or  Prince's  Metal,  a  kind  of  fa&itious  metal  of 
a  beautiful  yellow,  and  difpofed  to  receive  a  fine  polilh,  luftre,  &c. 
It  is  prepared,  according  to  Dr.  Shaw,  as  follows  :  Take  fix  ounces 
of  copper,  melting  it  in  a  wind-furnace  ;  add  to  it  one  ounce  of  zinc  : 
then  itirring  the  whole  well  together,  pour  out  the  metal  immediately. 
The  copper  and  zinc  may  be  put  into  the  crucible  together,  if  firft  co¬ 
vered  over  with  the  black  flux,  which  prevents  the  evolution  of  the 
zinc,  or  preferves  it’s  metalline  form. 

SVwi-Met  a  ls,  metallic  foflils,  fufible  by  fire,  and  not  malleable 
in  their  pureft  ftate.  Thefe  are  all,  in  their  native  ftate,  penetrated 
by,  and  intimately  mixed  with  fulphur,  and  other  adventitious  mat¬ 
ter,  and  reduced  to  what  are  called  ores.  Of  this  leries  of  fulfils 
there  aie  only  five  bodies,  all  naturally  comprehended  in  the  fame 
clafs,  but  each  making  a  feparate  and  diftinft  genus :  thefe  are  anti¬ 
mony,  bifmuth,  cobalt,  zinc,  and  quickiilver.  See  the  article  Me¬ 
tallurgy,  or  the  Art  of  Metals,  in  Syftem  of  Chemistry, 
p.  493,  to  which  we  may  add  the  fubfequent  ufe  fill  remarks:  Dr. 
Shaw,  after  mentioning  the  manner  of  extracting  metal  from  the 
ore,  by  allaying  and  fmelting,  gives  feveral  axioms  and  canons  of 
metallurgy,  among  which  are  the  following  :  that  die  art  of  allaying 
is  hitherto  impeded,  but  capable  of  receiving  cor.fiderable  improve¬ 
ment  from  chemical  and  mechanical  knowlege  ;  that  the  trouble- 
fome  and  expenfive  method  of  feparaiing  gedd  from  filver  by  quar- 
tation,  may  be  advantageoufly  fuperfeded,  or  fet  afide,  by  means  of 
fufion,  or  a  dexterous  management  of  the  fire  ;  that  gold  and  lilver 
are  feldom  rendered  abfolutely  pure,  or  feparated  from  all  other 
kinds  of  metallic  or  mineral  matters  ;  and  that  to  purify  them  in  this 
manner,  reauires  the  ufe  of  better  methods  than  thofe  commonly 
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ufed  for  that  purpofe  ;  though  the  thing  itfelf  is  ftill  performable  by 
art  and  a  foi table  procefs;  that  fulphur  has  different  efFe£ls  upon 
different  metals;  which  effects  being  well  noted*  rules  of  pradice 
mfoht  thence  be  derived,  for  the  farther  improvement  of  metallurgy ; 
that  the  ignobler  metals  are  feparable  from  each  other  by  the  appli¬ 
cation  of  proper  degrees  of  heat,  fo  as  to  make  the  more  fufible  melt 
away  from  the  lei's  fufible,  at  leaf!  with  theafiiftanceof  lead  ;  that 
all  metals  are  reducible  by  burning  or  calcination,  toterreftrial  pow¬ 
ders,  which,  by  being  melted  with  any  inflammable  matter,  aifume 
their  metalline  form ;  that  the  great  enemies  to  du&ility,  or  the  true 
metallic  nature,  arefulphur, cobalt, and  things  compounded  thereof ; 
but  that  all  un&uousor  inflammable  bodies  are  friendly  to  metals , 
and  promote  or  reiiore  their  ductility,  when  melted  therewith  ;  that 
copper  may  be  made  to  approach  to  the  colour  of  gold,  and  at  the 
fame  time  not  Iofe,  but  increafe  it’s  duftility,  by  being  amalgamated 
with,  and  diftilled  from  quickfilver;  and  that  probably  many  artifi¬ 
cial  oV  compound  metals  are  difcoverable  by  mixing  various  metalline 
and  mineral  bodies  together,  fo  as  greatly  to  enrich  and  improve  the 
art  of  metallurgy;  that,  in  general,  ores  are  no  more  than  a  natural 
loofe  mixture  of  metallic  matter  with  earthy  and  fulphureousones  ; 
whence  artificial  ores  may  be  readily  made  by  calcining  a  metal  with 
fulphur,  and  mixing  it  with  earth,  fo  as  with  heat  to  form  folid 
lumps  of  ore,  rcfembling  thofe  dug  out  of  the  mines  ;  and  that  nu¬ 
merous  experiments  remain  to  be  made,  and  fads  of  nature  or  obfer- 
vations  to  be  regiftered,  or  the  relations  of  bodies  to  be  found,  be¬ 
fore  this  ufeful  fubjed  of  metallurgy  can  be  brought  to  perfedion. 

Mr.  Delaval  obferves,  that,  as  the  inflammable  matter,  in  the 
intire  metals,  ads  (trongly  on  the  rays  of  light,  it  is  neceflary  to  cal¬ 
cine  or  to  divide  them  into  extremely  minute  particles,  in  order  to 
examine  feparately  the  adion  of  the  calx,  or  fixed  matter,  on  the 
rays  of  light.  In  order,  therefore,  to  examine  all  the  metals  in  the 
like  circumftances,  by  reducing  them  into  the  fmallelt  particles, 
and  depriving  them  of  their  phlogifton  as  much  as  poflible,  he  ex- 
pofed  each  of  them,  united  with  a  proper  quantity  of  the  pureft 
glafs,  without  any  additional  ingredient,  to  the  greateft  degree  of 
fire  which  they  are  capable  of  bearing,  without  having  all  colour 
yvhatever  deftroyed. 

Metals,  line  of.  On  Gunters  fedor  are  fometimes  two  lines 
thus  called,  and  noted  with  the  charaders  of  the  feven  metals,  ©, 
([  >  9*  c?*  an^  ~V-  '■>  their  ufe  is,  to  give  the  proportions 

between  the  feveral  metals,  as  to  their  magnitudes  and  weights. 

Metal,  to  be  laid  under,  in  gunnery,  is  when  the  mouth  of  a 
gun  lies  lower  than  her  breech. 

Metal,  in  heraldry.  There  are  two  metals  ufed  in  heraldry,  by 
•way  of  colours,  viz.  gold  and  filver ;  in  blazon  called  or,  and  argent. 
In  the  common  painting  of  arms,  thefe  metals  are  reprefented  by 
white  and  yellow,  which  are  the  natural  colour  of  thofe  metals. 

In  engraving,  gold  is  exprefled  by  dotting  the  coat,  &c.  all  over; 
and  filver,  by  leaving  it  quite  blank. 

It  is  a  general  rule  in  heraldry,  never  to  place  metal  upon  metal, 
nor  colour  on  colour ;  fo  that,  if  the  field  be  of  one  of  the  metals, 
the  bearing  mud  be  of  fome  colour,  and  vice  verfd. 

METALEPSIS,  in  rhetoric,  is  a  figure  in  which  two  or  more 
tropes,  and  thofe  of  a  different  kind,  are  contained  under  one  word  ; 

By  metalepfis ,  in  one  word  cortibin’d. 

More  tropes  than  one  you  eafily  may  find  ; 

fo  that  feveral  gradations,  or  intervening  fenfes,  come  between  the 
word  that  is  exprefled,  and  the  thing  deligned  by  it.  Thus  when 
Sylla  fays  of  Julius  Caefar,  In  one  Cafar  there  are  many  Marius’s. 
To  which  this  may  be  added :  “  Euphrates  (i.  e.  Mefopotamia,  i.  e! 
it’s  inhabitants)  move  war.” 

METALLURGY.  Refer  to  Syftem  of  Chemistry. 
METAMORPHOSIS,  (of  nil*,  change,  or  removal  from  one 
place  or  ftate  to  another,  and  fiotfn ,  form,  or  figure,  transforma¬ 
tion  ;)  the  change  of  a  perfon  or  thing  into  another  form. 

Moftof  the  ancient  metamorphofes  include  fome  allegorical  mean¬ 
ing,  relating  either  to  phyfics  or  morality.  Ovid’s  Metamorphofes 
is  a  collection  of  hiftories  of  fuch  transformations,  poetically  related. 
Some  authors  are  of  opinion,  that  a  great  part  of  the  ancient  philo- 
fophy  is  couched  under  them  ;  and  Dr.  Kook  has  made  an  attempt 
to  unriddle  and  lay  open  the  hidden  meanings  of  feveral  of  them. 


METAPHOR,  metaphora,  in  rhetoric,  a  figure  of  fpeech  where 
by  the  proper  denomination  of  one  thing  is  applied  to  another,  fo 
the  greater  elegance  of  expreflion. 

The  word  is  Greek,  y.vrapoe><x,  and  formed  of  ^rra,  and  topu,  t, 
carry  or  bring.  r 

A  metaphor  is  a  fimile  or  comparifon  intended  to  illuftratc  th 
thing  fpoken  of,  without  the  form  of  comparifon. 

A  metaphor,  in  place  of  proper  words, 

Refemblance  puts  ;  and  drefs  to  fpeech  affords  • 

E-.p-A^e  (^efs)  of  paflion.  Breathe  on  (favour)  my  enter 
priies.  T  he  golden  (pure,  untainted)  age.  7 

If  any  author  is  obliged  to  give  a  large  account  of  things,  plait 
and  of  common  obfervat, on,  hemuft  raife  and  ennoble  them  b! 
itrong  and  graceful  metaphors.  1 .his  rule  Tully  has  obferved  in  hi 
dcfcription  of  the  feveral  parts  of  this  habitable  globe,  in  his  bool 
on  the  Nature  of  the  Gods  So  has  Virgil,  in  &  Georgies  when 
he  has  made  his  meaneft  and  coarfeft  fubjeds  fine  and  admirable  b, 
his  judicious  ufe  of  metaphors;  in  his  perfed  lines  the  i;rrl-  •  ' 
of  fhepherds  unit  farmers'  appear  „i.h  dignir, ;  htdetiprtns  mafc 
the  country  a  paradife;  and  his  touches,  as  a  noble  writer  expreffe 
xt  turn  every  thing  into  gold.  Thofe  are  admirable  and  beamifu 
metaphors ,  in  which  the  properties  of  rational  creatu-es  are  annl.V, 
to  animals, .and  thofe  of  animals  to  plants  and  ,Tcs;  this  wal  ‘ 
treating  a  fubje6t  gives  life  and  beauty  to  the  whole  creation  Ifo 
*«  tocetve  the  ftrongeS  pinafore  from  thofe  bold  and  comment, 
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metaphors,  which,  befides  the  illuflration  of  the  fubjedt  they  are 
intended  to  raife  and  improve,  convey  to  us  a  frelh  and  lively  image 

Metaphors  never  fail  ofljeing  beautiful,  when  applied  with  nature' 
j'udgmenr,  and  a  lively  wit;  that  is,  when  they  are  drawn  from 
nature,  and  conned!  ideas  that  have  a  due  relation  to  each  other 
and  are  not  too  much  wrefled  to  a  foreign  fenfe.  But  nothing  is 
more  abfurd,  than  when  thefe  rules  are  tranfgrefled,  which  is  very 
often  the  cafe  with  our  modern  writers. 

Cardinal  Perron  lays  down  this  general  rule  for  metaphors,  that 
they  mult  always  defeend  from  the  genus  to  the  fpecies,  and  never 
go  backward  from  the  fpecies  to  the  genus. 

Mr.  Addifon  propofes  it,  as  a  rule  for  writers,  to  imagine  their 
metaphors  adtually  painted  before  them,  and  to  view  and  examine 
the  juftntfs  of  their  application  and  alTemblage  under  thefe  circum¬ 
ftances,  throwing  every  thing  out  of  their  writings,  but  what  might 
be  retained  in  the  picture. 

Quintilian  diftinguifhcs;«f/f7/>/;(jn  into  four  kinds  :  thefirft,  when 
a  word  is  transferred  from  one  animal  to  another;  as  when  Livy 
fays,  that  Cato  ufed  to  bark  at  Scipio  ;  or,  when  our  Saviour  calls 
Herod,  fox.  The  fccond,  when  the  word  is  transferred  from  one  in¬ 
animate  to  another  ;  as  bridle,  for  laws.  The  third,  when  inani¬ 
mates  are  applied  to  animate  ;  as  the  flower  of  youth.  And  the  fall 
when  animates  are  applied  to  inanimates  ;  as  the  river  difdaincd  it’s 
bounds.  And  metaphors  of  this  kind,  which  give  life  and  adtion  to 
inanimate  things,  are  efteemed  the  fined  and  ltrongeft. 

METAPHYSICAL,  fomething  belonging  to  metaphysics. 
The  word  isalfo  ufed  to  denote  fomething fubtile,  abftrad!,and  re¬ 
fined.  In  which  fenfe  we  fay,  Such  a  reafoning,  fuch  a  proof,  is 
too  metaphyfical,  &c. 

A  metaphyfical cafe  is  an  imaginary  or  chimerical  cafe,  which  can 
fcarce  ever  happen,  or  not  without  much  difficulty;  and  which 
ought  not  to  be  laid  down  as  a  rule  for  common  occafions. 

METAPHYSICS,  metaphyfics,  tranf naturals,  or  ontology,  a  fei* 
ence  that  treats  of  being  as  fuch  in  the  abllradt,  or  in  general,  not 
reftrained  to  this  or  that  fpecies  of  it. 

The  word  is  Greek,  ptncapucnw,  and  formed  of  ptra,  beyond  of 
above,  and  puaif,  nature. 

I  his  fcience  is  wholly  converfant  in  the  a£ls  of  the  underftandi 
ing,  and  it  raifes  itfelf  only  to  bring  about  things  above  the  verge  of 
fenie  and  matter,  applying  itfelf  only  to  beings  feparated  from  their 
individual  Angularity,  particularly  being  purely  fpiritual.  The 
end  of  this  fcience  is,  the  fearch  of  pure  and  abftradted  truth. 

Ariftotle  feems  to  have  been  the  firft  founder  of  this  abitradted 
method  of  reafoning,  and  the  confideration  of  immaterial  beings. 
Indeed,  Pythagoras,  by  his  travels  into  Egypt,  learned  the  unity  of 
the  Godhead  from  the  Hebrews,  and  taught  it  the  Greeks  ;  but  he 
alfo  borrowed  moft  of  the  vifions  of  the  Egyptians  relative  to  fpi- 
rits,  which  they  inverted  with  fubtile  bodies,  and  filled  the  world 
with  their  airy  train,  Plato  took  the  fame  dodtrine  from  Pythago¬ 
ras,  and  Zeno  afterwards  tranferibed  it  from  Plato. 

Antiquity  affords  nothing  on  thisfubjed!  compofed  with  fo  much 
ft rength  of  reafon  as  Cicero’s  books  of  the  Nature  of  the  Gods.  His 
fentiments  are  as  juft,  and  hisdodfrine  as  good,  as  merely  heathen 
theology  could  produce.  The  chief  modern  works  of  this  kind  are 
thofe  of  Defcartes,Malebranche,  Dr.  Willis,  Locke,  Dr.  Moore, &c. 

If  we  are  fhort-fighted  in  phyfical  matters,  which  are  nearer  our 
fenfe,  and,  in  a  manner,  expofed  to  our  view,  how  much  more  muft 
we  be  bewildered  in  our  fearch  after  fpiritual  abftradfed  truths,  in 
the  confideration  of  univerfals  !  This  fcience  proceeds  in  almoft 
unknown  paths,  containing  very  few  dodfrines  of  allowed  certainty, 
few  principles  in  which  men  are  univerfally  agreed,  fcarce  any  juft 
definition,  any  exadt  divifion,  and,  consequently,  affords  large  mat¬ 
ter  for  doubts  and  difputes.  Add  to  this  the  barbarous  terms  and 
perplexed  reafonings  with  which  the  fchools  have  embarraffed  this 
fcience. 

W e  ought  by  no  means  to  approve  of  the  defign  and  notion  of 
fome  contemplative  men,  who  would  introduce  too  great  a  mix¬ 
ture  of  metaphyfics  into  the  fubje&s  of  religion,  which  ought  to  be 
treated  with  the  moft  familiar  plainnefs  of  method. 

MET  APLASM,  Metaplasmus,  in  grammar,  a  tranfmutation 
or  change  made  in  a  word,  by  adding,  retrenching,  or  altering  a 
letter,  or  fyllable  thereof..  &  B 

The  feveral  fpeciesof  this  figure  are  ten  in  number,  viz. profthefis, 
apotheofis,  paragoge,  diaerefis,  aphaerefis,  fincope,  apocope,  crafts, 
metathefis,  and  antithefis  ;  four  of  which  augment  the  letters  or 
fyllables  of  a  word,  four  retrench  them,  and  two  alter  them.  See 
Prosthesis,  and  the  reft  of  thofe  figures. 

METAS  I  ASIS,  in  medicine,  the  removal  of  a  morbid  humour 
from  one  part  to  another  ;  frequently  obferved  in  nervous  cafes. 

A  metajlajis,  or  tranflation,  is  fometimes  alfo  found  in  the  grofler 
humours  ;  the  refluent  blood  taking  up  digefted  matter  from  one 
part,  and  difpofing  it  upon  another. 

Metastasis,  remotio,  in  rhetoric,  is  ufed  for  the  removing  the 
blame  from  the  perfon  accufed  to  another  perfon,  or  laying  it  upon, 
fomething  as  a  caufe.  Thus  Adam’s  excufing  himfelf  by°blamipg 
Eve,  is  an  example  of  the  former  ;  and  the  laying  the  crime  of 
drunkennefs  upon  the  wine,  is  an  inftance  of  the  latter. 

MET  ATARSIUS,  a  fleftiy  mafs  lying  under  the  foie  of  the  foot, 
fixed  by  one  end  in  the  fore-part  of  the  great  tuberolity  of  the  os 
calcis,  and  that,  running  forward  from  thence,  terminates  in  a 
kind  of  fhort  tendon,  which  is  fixed  in  the  tuberofity,  and  the  pof- 
terior  part  of  the  lower  fide  of  the  fifth  bone  of  the  'm.tatarfus.  It 
may  move  this  bone,  much  after  the  fame  manner  as  the  metacar- 
pius  moves  the  fourth  bone  of  the  metacarpus. 

MET  A  I  ARSUS,  from  (aetci,  beyond,  and  r a?cro;,  the  tarfus,  in 
anatomy,  that  part  of  the  human  fkeleton,  containing  the  middle  of 
the  foqt.  See  Plate  147,  fig.  3,  «.  30,  fig.  7,  lit.  e  e. 

1  he  metatarfus  conlifts  of  five  bones,  reaching  from  the  heel  to 
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the  toes ;  whereof  that,  which  fuftains  the  great  toe,  is  the  thickeft ; 
and  that,  which  fuftains  the  next  toe,  the  longeft :  the  reft  grow  each 
fhorter  than  the  other.  They  are  longer  than  the  bones  of  the  me¬ 
tacarpus  ;  in  ocher  things  they  are  like  them,  and  are  articulated 
to  the  toes,  as  thefe  are  to  the  fingers. 

METATHESIS,  tranjpojition,  a  grammatical  figure,  whereby 
letters  or  fvllables  of  a  word  are  tranfpofed,  or  Ihifted  out  of  their 
natural  fituation: 

Metathejs  a  letter's  place  doth  change, 

So  that  the  word  appear  not  new  or  ftrange; 
as,  Evandre,  for  Evander;  I pra,  for  prai  ;  cruds,  for  curds. 

METEMPSYCHI,  the  followers  of  Pythagoras',  who  main¬ 
tained  the  tranfmigration  of  fouls. 

METEMPSYCHOSIS,  the  dodrine  of  tranfmigration,  which 
fuppofes,  that  human  fouls,  upon  their  leaving  the  body,  become  the 
fouls  of  fuch  kind  of  brutes  as  they  moft  refemble  in  their  manners. 

This  was  the  dodrine  of  Pythagoras  and  his  followers,  who  held, 
that  the  fouls  of  vicious  men  were  imprilbned  in  the  bodies  of  mi- 
ferable  beads,  there  to  do  penance  for  feveral  ages,  at  the  expiration 
of  which  they  returned  again  to  animate  men ;  but,  if  they  had  lived 
virtuous,  fume  happier  brute,  or  even  a  human  creature,  was  to 
be  their  lot. 

Pythagoras  is  faid  to  have  borrowed  the  notion  of  a  me/empfyehojis 
from  the  Egyptians ;  others  fay,  from  the  ancient  Banians,  and  other 
idolaters  of  India  and  China:  it  makes  the  principal  foundation 
of  their  religion.  Many  of  the  modern  Jews  are  faid  to  efpoufe  this 
dodrine  ;  and,  to  fupport  their  opinion,  quote  the  words  of  Job  : 
**  Lo,  all  thefe  things  worketh  God  oftentimes  with  man  (in  He¬ 
brew,  and  thrice)  to  bring  back  his  foul  from  the  pit,  to  be  enligh¬ 
tened  with  the  light  of  the  living.” 

METEMPTOSIS,  in  chronology,  denotes  the  folar  equation 
neceffary  to  prevent  the  new  moon  from  happening  a  day  too  late. 

The  word  is  Greek,  and  derived  from  puT«,  after,  and  osionu, 
to  fall. 

It  ftands  contradiftinguilhed  from  proemptojis,  which  fignifies  the 
lunar  equation  neceffary  to  prevent  the  new  moon  from  appearing 
a  day  too  foon. 

The  new  moons  running  a  little  backwards,  that  is,  coming  a 
day  too  foon  at  the  end  of  312  years  and  a  half,  by  the  proemptojis ,  a 
day  is  added  every  300  years,  and  another  every  2400  years;  on 
the  other  hand,  by  the  metemptojis,  a  biffextile  is  fuppreffed  each  134 
years ;  that  is,  three  times  in  400  years.  Thefe  alterations  are  never 
made  but  at  the  end  of  each  century;  that  period  being  very  re¬ 
markable,  and  rendering  the  practice  of  the  calendar  eafy. 

There  are  three  rules  for  making  this  addition,  or  luppreflion,  of 
the  biffextile  day,  and,  by  confequence,  for  changing  the  index  of 
the  epads.  1.  When  there  is  a  metemptojis  without  a  proemptojs,  the 
next  following,  or  lower  index,  mult  be  taken.  2.  When  there  is  a 
proemptojis  without  a  metemptofis ,  the  next  preceding  or  fuperior  index 
is  to  be  taken.  3.  When  there  are  both  a  metemptojs  and  a  proemp- 
tofis;  or  when  there  is  neither  the  one  nor  the  other,  the  fame  index 
ispreferved.  Thus,  in  1600,  we  had  D;  in  I700,  by  reafon  of  the 
metemptojis ,  C  was  taken ;  in  1800,  there  will  be  hoth  a  proemptojis  and 
a  metemptojis ;  fo  the  fame  index  w  ill  he  retained.  In  1900,  there  will 
be  a  metemptojs  again,  when  B  will  be  taken,  which  will  be  preferved 
in  2000,  becaufc  there  will  then  be  neither  the  one  nor  the  other. 

METEOR,  in  phyfiologv,  an  impeded,  changeable,  and  mixt 
body,  or  the  refemblance  of  a  body  appearing  in  the  atmofphere, 
and  formed  by  the  adion  of  the  heavenly  bodies,  out  of  the  common 
elements. 

Meteors  are  of  three  kinds,  fiery,  airy,  and  watery.  Fiery  meteors 
confilt  of  fat,  fulphureous  fmoke  fet  on  fire;  fuch  as  lightning, 
thunder,  falling  ftars,  draco  volans,  the  ignus  fatuus,  and  other 
phenomena  appearing  in  the  air.  Airy  meteors  confift  of  flatulent 
and  fpirituous  exhalations,  fuch  as  winds,  &c.  Watery  meteors  are 
compofed  of  vapours,  or  watery  particles,  varioufly  modified  by 
heat  and  cold,  fuch  as  clouds,  rain,  hail,  fnow,  and  dew.  See 
Lightning,  See. 

METEOROLOGICAL  journal,  a  table  recording  the  daily  ftate 
of  the  air,  exhibited  by  the  barometer,  thermometer,  hygrometer, 
anemometer,  and  other  like  inftruments. 

METEOROLOGY,  a  treatife  on  the  dodrine  of  meteors. 

METHEGLIN;  a  drink  prepared  of  honey;  one  of  the  moft 
pleafant  and  general  drinks  the  northern  parts  of  Europe  afford, 
and  much  ufed  among  the  ancient  inhabitants. 

The  word  is  Welch,  meddyglin ,  which  fignifies  the  fame. 

There  are  divers  ways  of  making  it;  one  of  the  beft  whereof 
follows :  Put  as  much  new  honey ,  naturally  running  from  the  comb, 
intofpring  water,  as  that,  when  the  honey  is  thoroughly  diffolved, 
an  egg  will  not  fink  to  the  bottom,  but  be  juft  fufpended  in  it ;  boil 
this  liquor  for  an  hour  or  more,  till  fuch  time  as  the  egg  fwims 
above  the  liquor  about  the  breadth  of  a  groat ;  when  very  cool,  next 
morning,  it  may  be  barrelled  up,  adding  to  each  fifteen  gallons  an 
ounce  of  ginger,  as  much  of  mace  and  cloves,  and  half  as  much 
cinnamon,  all  grofsly  pounded ;  a  fpoonful  of  yeaft  may  be  alfo 
added  at  the  bung-hole,  to  promote  the  fermentation.  When  it 
has  done  working,  it  may  be  clofely  flopped  up;  and,  after  it  has 
flood  a  month,  it  fhould  be  drawn  off  into  bottles. 

The  duty  on  methegim,  fold  by  retale  or  otherwife,  is  11  \d.  a 
gallon.  See  Mead. 

MEY  HOD,  istboS®-,  in  1<  gic  and  rhetoric,  the  art  or  rule  of 
difpofing  things  in  fuch  a  manner,  as  that  they  may  be  eafily  com¬ 
prehended  ;  either  in  order  to  difeover  the  truth,  which  we  our- 
felves  are  ignorant  of,  or  to  fhew  and  demonftrate  it  to  others, 
when  known,  or  to  fix  it  in  the  memory.  See  Disposition. 

1  he  proper  bufinefs  of  method  is,  to  diftribute  our  ideas  into 
various  dalles,  combining  into  a  regular  fyflem  whatever  relates 
to  one  and  the  fame  fubjed;  to  afeertain  the  various  divifions  of 
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knowlege ;  and  fo  to  conned!  the  parts  in  every  branch 

larV!ry  ?a/  feem  t0  Srow  one  out  of  aether,  and  form  a  regu- 
ar  body  of  fcience,  rifing  firft  from  principles,  and  proceeding  by 
an  orderly  concatenation  of  truths  In  this  view  of  things,  it  is 
P  n,  hat  we  muft  be  hef  >rehand  well  acquainted  with  the  truths 
,hC.ar,e  to  combine  tether;  otherwife  we  could  neither  difeern 
ne.r  leveral  eonnedions,  and  relations,  nor  fo  difpofe  of  them  as 
the'r  "a/nra1  dependence  may  require. 

att.s’  'n  excel  lent  treatife  on  logic,  has  comprifed  the 
jlT ,  3  1e(lui  lte*  °f  true  method,  in  the  purfuif  or  communication 
of  knowlege,  under  the  following  heads:  It  muft  be,  1 .  Safe  or  fecure 
from  error;  in  order  to  which,  great  care  fhould  be  ufed  in  laying 

e  oundation  of  a  difeourfe,  or  the  feheme  of  our  Thoughts  on  anv 
lubjed,:  the  primary  and  fundamental  propofitions  fhould  not  only 
be  evident  and  true,  but  made  familiar  to  the  mind  by  dwelling  on 
hem  before  we  proceed  farther  ;  our  ground  fhould  be  made  firm 
n  every  ep;  and  we  fhould  draw  up  all  our  propofitions  and  ar- 
gurnents  with  fo  much  caution,  and  exprefs  our  ideas  with  fuch  a 
jutt  .imitation,  as  may  preclude  or  anticipate  anv  objedions.  2.  Plain 
and  eaty:  for  which  purpofe  we  fhould  begin  always  with  thofe 

>ngs  that  are  beft  known  and  moft  obvious,  and  proceed  bv  regular 
and  eafy  fteps  to  things  that  are  more  difficult;  nor  fhould  We  affed 
e  hade  Ieaming or  teaching  anv  feience,  nor  hurry  at  once 

e  midlt  of  it ;  nor  again  crowd  too  many  thoughts  and  reafon- 

mgs  into  one  fentence  or  paragraph,  beyond  the  apprehenfion  or  ca¬ 
pacity  of  our  readers  or  hearers;  we  fhould  alfo  avoid  too  many  fub- 
aivmons;  and  acquire,  in  early  life,  a  clear  and  eafy  way  ofexpref- 
mg  our  conceptions.  3.  Diftind:  in  order  to  which,  no  needlefs 
heterogeneous  matter  fhould  be  introduced;  every  complicated 
theme  or  idea  fhould  be  divided  into  it’s  diftind  fingle  parts,  as  far 
as  t  e  nature  of  the  fubjedt,  and  our  prefent  defign  require :  we 
iou  d  call  every  idea,  propofition,  and  argument,  to  it’s  proper 
e  a  s,  and  keep  each  part  of  the  fubjed  in  it’s  own  place  ;  and  in 
the  partition  of  our  difeourfe  into  diftind  heads,  take  heed  that  par¬ 
ticulars  do  not  interfere  with  the  general,  nor  with  each  other.  4. 

•  q.  ’  •°r  deted :  and  this  is  neceffary  in  explaining  a  fub- 

ject ;  in  enumerating  it’s  parts  or  properties :  in  afferting  or  proving 
an)  truth  ,  in  illuftrating  or  arguing  a  point  of  difficulty,  in  drawing 
up  a  narrative ;  and  in  folving  any  difficulty.  5.  Short,  or  without 
uperfiuity:  for  this  purpofe,  all  needlefs  repetitions,  tedious  pro- 
IXI|ty’n  Pare.nt^e^cs>  ufelefs  explications,  proofs, and  refutations, 
and  all  fcholaftic  forms,  fhould  be  carefully  avoided.  6.  Proper  to 
t  le  fubjed,  the  defign,  and  the  age  and  place  in  which  we  dwell. 
7.  Conneded  :  in  order  to  this,  we  fhould  keep  our  main  defign 
always  in  view,  and  preferve  an  apparent  tendency  in  all  the  parts  of 
our  difeourfe  towards  it ;  the  mutual  relation  and  dependence  of  the 
everal  branches  of  our  difeourfe  fhould  be  fo  juft  and  evident,  that 
every  part  may  lead  onward  to  the  next;  and  we  fhould  acquaint 
ourfelves  with  all  the  proper  and  decent  forms  of  tranfition  from  one 

Pa  A/rn*'T'u^C°Ur^e  to,,anotber>  an<^  Pradife  them  as  occafion  offers. 

METHODISTS,  in  ecclefiaftical  hiftory,  is  a  denomination 

t  t0  different  feas>  b?th  PaPifts  a"d  proteftants.  The  popifli 
Methodijs  were  thofe  polemical  d®dors,of  whom  the  moft  eminent 
arofe  in  France  towards  the  middle  of  the  feventeenth  century,  in 
oppofition  to  the  Huguenots  or  proteftants.  Th e  Methodijs,  from 
their  different  manner  of  treating  the  controverfy  with  their  oppo¬ 
nents,  may  be  divided  into  two  claffes.  The  one  may  comprehend 
thofe  doctors,  whofe  method  of  difputing  with  the  proteftants  was 
difingenuous  and  unreafonable,  and  who  followed  the  examples  of 
thofe  military  chiefs,  who  fhut  up  their  troops  in  intrenchments  and 
ftrong  holds,  in  order  to  cover  them  from  the  attacks  of  the  enemy. 
Of  this  number  were  the  Jefuit  Veron,  who  required  the  proteftants 
to  prove  the  tenetsof  their  church  by  plain  paffagesofferipture,  with¬ 
out  being  allowed  the  liberty  of  illuftrating  thofe  paffages,  reafoning 
upon  them,  or  drawing  any  conclufions  from  them  ;  Nihufius.  an 
apoftate  from  the  proteftant  religion  ;  the  two  Walenburghs,  and 
others,  who  confined  themfelves  to  the  bufinefs  of  anfwering  objec¬ 
tions  and  repelling  attacks;  and  cardinal  Richlieu,  who  confined 
the  whole  controverfy  to  the  fingle  article  of  the  divine  inftitution 
and  authority  of  the  church.  The  Methodijs  of  the  fecond  clafs 
were  of  opinion,  that  the  moft  expedient  manner  of  reducing  the 
proteftants  to  filence,  was,  not  to  attack  them  by  piece-meal,  but  to 
overwhelm  them  at  once,  by  the  weight  of  fome  general  principle 
or  preemption,  fome  univerfal  argument,  which  comprehended,  or 
might  be  applied  to  allthepointsconteftedbetweenthetwochurches: 
thus  imitating  the  condud  of  thofe  military  leaders,  who,  inftead  of 
fpending  their  time  and  ftrength  in  fieges  and  fkirmilhes,  endea¬ 
voured  to  put  an  end  to  the  war  by  a  general  and  decifive  adion. 

Methodists,  the  protejant,  form  a  very  confiderable  clafs  of 
people  in  this  country.  They  fprung  up  about  the  year  1736,  at 
Oxford,  and  were  foon  divided  into  two  parties,  the  one  under  the 
diredion  of  Mr.  George  Whitefield,  Air.  Hervey,  See,  and  the  other 
under  that  of  the  two  brothers,  John  and  Charles  Wefley.  Thefe 
leaders  and  founders  of  meihodijrn  were  educated  at  Oxford,  and  re¬ 
ceived  epifcopal  ordination;  and  alwrays  profeffed  themfelves  advo¬ 
cates  for  the  articles  and  liturgy  of  the  eftabliflied  church,  though 
they  more  commonly  pradifed  the  diffenting  mode  of  worfhip.  But 
conceiving  a  ddign  of  forming  feparate  communities,  fuperior  in 
fandity  and  perfection  to  all  other  Chriftian  churches,  and  impelled 
by  a  very  confiderable  degree  of  zeal,  which  to  fome  appeared  of  an 
enthufiaftic  kind,  they  became  itinerant  preachers,  and,  being  ex¬ 
cluded  from  moft  of  our  churches,  exercifed  their  miniftry  in  pri¬ 
vate  houfes,  fields,  &c.  not  only  in  Great  Britain  and  Ireland,  but 
alfo  in  America:  thus  colleding  a  very  confiderable  number  of 
hearers  and  profelytes,  both  amonglt  the  members  of  the  eftabliffied 
church  and  the  dilfenters. 

The  theological  fyftem  of  Mr.  Whitefield,  and  his  followers,  was 
Calviniftic;  that  of  Mr.  Wefley,  and  his  difciples,  Armenian;  and 
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the  latter  maintained  the  poflibility  of  attaining  finlefs  perfe&ion  in 
the  prefent  ftate.  The  fubordinate  teachers  of  both  thefe  claflcs  of 
Methodifts  are  generally  men  of  no  very  liberal  education,  and  they 
affe&  to  derive  their  minifterial  abilities  from  fpecial  communica¬ 
tions  of  the  Spirit.  The  Methodljls  of  both  parties  generally  main¬ 
tain  that  Chriftians  wilt  be  molt  likely  to  fucceed  in  the  purfuit 
and  attainment  of  truth,  not  by  the  mere  di&ates  of  reafon,  or  by 
the  aids  of  learning,  but  by  laying  their  minds  open  to  the  direc¬ 
tion  and  influence  of  divine  illumination.  .  , 

The  Countefs  Dowager  of  Huntingdon,  who  adopted  the  Cal- 
viniftic  tenets  and  mode  of  Mr.  Whitefield,  had  likewife  a  very 
numerous  body  of  Methodijls  under  her  patronage  and  direction, 
and  erefted  many  chapels  in  different  parts  of  the  kingdom,  for 
diffeminating  their  doctrines:  fhe  alfo  inftituted  a  feminary  in 
South  Wales,  from  whence  many  teachers  of  the  above  deferip- 
tion  have  been  fucceffively  provided,  as  a  fupply  for  the  faid  chapels. 

The  title  o {Methodljls  has  been  given  to  many  perfons,  both  in 
and  out  of  the  eftabliftied  communion,  who  have  been  diftinguifhed 
from  the  world  by  ftrid  fan&ity  of  life,  and  a  zealous  adherence  to 
the  fundamental  do&rines  contained  in  the  articles  and  homilies 
of  the  eltablifhment,  and  to  the  orthodox  and  correfpondent  prin¬ 
ciples  of  diffenters  of  the  independent  churches. 

Methodists,  Methodici,  in  the  hiflory  of  medicine,  a  fedl 
of  ancient  phyficians,  who  reduced  the  whole  art  of  healing  to  a 
few  common  principles  or  appearances. 

The  Methodijls  were  the  followers  of  Theffalus  ;  whence  they 
were  alfo  called  Thejjalici. 

METOCHE,  in  the  ancient  architecture,  a  term  ufed  by  Vi¬ 
truvius,  to  fignify  the  fpace  or  interval  between  the  dentils.  See 
Plate  158,  fig.  26,  27.  See  alfo  Denticles. 

METONOMY,  from  trans  and  ovofxcc  nomen,  in  rhetoric,  is 
a  trope  in  which  one  name  is  fignificantly  put  for  another ;  the  ef¬ 
fect  for  the  caufe,  See. 

Melonomy  does  new  names  impofe, 

And  things  for  things  by  near  relation  fhews. 

E.  gr.  Mars  (war)  rages.  Read  Horace,  i.  e.  his  writings.  His 
tongue  (eloquence)  defends  him.  By  this  trope  any  of  the  molt  fig- 
nificant  circumltances  of  a  thing  are  put  for  the  thing  itfelf. 

The  metonomy  is  ufed  with  the  molt  advantage  in  the  following 
cafes:  1.  When  the  narration  hands  for  the  aCtion,  and  what  the 
poet  or  hiltorian  deferibes,  he  is  faid  to  do  ;  which  is  a  lively  man¬ 
ner  of  expreflion,  exceeding  the  common,  as  much  as  aCtion  goes 
beyond  defeription,  or  life  excels  painting.  2.  When  the  name  of 
any  relation  is  put  for  the  duty  it  requires,  and  the  benevolence  and 
tendernefs  that  may  be  expected  from  it.  Thus  Anacreon  fays, 
that  through  money  there  is  no  longer  any  fuch  thing  as  brethren 
or  parents  in  the  world.  3.  When  the  word  which  is  ufed  for  a 
proper  name,  is  either  taken  from  the  perfon’s  country,  family, 
profeflion,  perfonal  circumftance,  or  refemblance  to  each  other; 
thus,  as  Sardanapalus  was  a  monftcr  of  debauchery,  and  Nero  of 
cruelty,  to  call  a  very  debauched  perfon  Sardanapalus,  and  a  cruel 
one  Nero,  brands  them  much  deeper  than  to  call  one  debauched, 
and  the  other  cruel.  We  likewife  fay,  to  deftroy  or  ruin  a  man  ; 
which  means  not  his  perfon,  but  his  eftate. 

METOPE,  metopa,  in  architecture,  is  the  interval,  or  fquare 
fpace  between  the  triglyphs  of  the  Doric  frieze,  (fee  Plate  157, 
fig.  25,  N°  9,)  which  among  the  ancients  ufed  to  be  painted  or 
adorned  with  carved  work,  reprefenting  the  heads  of  oxen,  or  uten- 
fils  ufed  in  facrifices. 

CW-Metope,  in  architecture,  is  a  fpace  in  the  corner  of  the 
Doric  frieze,  fomewhat  lefs  than  half  a  metope. 

METRE,  jUETfov,  in  poetry,  a  fyltem  of  feet  of  a  juft  length.  See 
this  explained  in  the  article  Numbers. 

The  different  metres  in  poetry,  are  the  different  manners  of  or¬ 
dering  and  combining  the  quantities,  or  the  long  and  fhort  fyllables : 
thus,  hexameter,  pentameter,  iambic,  fapphic  verfes,  See.  confift  of 
different  metres,  or  meafures.  See  Hexameter,  &c. 

In  Englifh  poetry,  the  verfes  are  extremely  various  and  arbitrary, 
every  poet  being  at  liberty  to  introduce  any  new  form  that  he  pleafes. 
The  moft  ufual  are  the  heroic,  generally  confifting  of  five  Ion"  and 
five  fhort  fyllables,  and  verfes  of  four  feet,  and  of  three  feet,  and  a 
csefura,  or  (ingle  fyllable. 

The  ancients,  by  varioufly  combining  and  tranfpofing  their  quan¬ 
tities,  made  a  vaft  variety  of  different  meafures,  by  forming  fpon- 
dees,  Si c.  of  different  feet. 

METROPOLIS,  the  capital  or  principal  city  of  a  country  or 
province. 

The  term  metropolis  is  alfo  applied  to  archiepifcopal  churches, 
and  fometimes  to  the  principal,  or  mother  church  of  a  city.  The’ 
Roman  empire  having  been  divided  into  thirteen  diocefes,  and  120 
provinces,  each  diocefe  and  each  province  had  it’s  metropolis,  or  ca¬ 
pital  city,  where  the  proconful  had  his  refiderice.  To  this  civil  di- 
vifion  the  ecclefiaftical  was  afterwards  adapted,  and  the  bifhopof 
the  capital  city  had  the  direction  of  affairs,  and  the  pre-eminence 
over  all  the  bifhops  of  the  province.  His  refidence  in  the  metropolis 
gave  him  the  title  of 

METROPOLITAN.  The  eredfion  of  metropolitan  is  referred  to 
the  end  of  the  third  century,  and  was  confirmed  by  the  council  of 
Nice.  A  metropolitan  has  the  privilege  of  ordaining  his  fuffragans; 
and  appeals  from  fentences  paffed  by  the  fuffragans  are  preferred  to 
the  metropolitan. 

MEWING,  a  diforder  incident  to  all  kinds  of  birds:  being  the 
cafJ*ng  their  feathers.  Alfo  the  noife  of  a  cat. 

MEZZOTINTO,  a  particular  manner  of  reprefenting  figures 
P”kC0PPer>  fo  as  to  form  prints  in  imitation  of  painting  in  Indian 


Tne  feraping  mezzotinUs  is  a  kind  of  engraving,  which  is  ex 
.Xuted  by  covering  the  furface  of  a  copper-platc  with  lines,  funk 


it  clofe  to  each  other,  in  different  diredfions  -y  fo  that  it  would,  if 
ufed  for  printing  in  this  ftate,  give  a  black  impreflion,  or  ground, 
from  the  whole:  and  then  taking  away  or  diminifhing  the  effedt 
of  the  ground,  by  feraping  or  burniftii/ig,  according  to  the  ne- 
celfary  expreflion  of  any  given  defign,  fuch  parts  of  thefe  lines  as 
bring  the  plate  to  the  fame  condition,  as  if  lines  had  been  ori¬ 
ginally  cut,  correfpondently  to  the  manner  of  other  engravings,  in 
thofe  places  where  they  wanted  to  exprefs  the  (hades  or  darker  parts 
of  the  defign. 

This  appears,  therefore,  in  one  view,  to  be  an  oppofite  kind  of 
engraving  to  the  others;  as  in  them  the  fhades  and  darker  parts  are 
formed  by  the  deftroying  part  of  the  lights,  of  which  the  whole 
ground  muft  be  confidered  as  at  firft  confifting ;  whereas  in  this,  the 
ground  being  originally  all  (hade,  the  lights  are  produced  by  deftroy¬ 
ing  the  necelfary  parts  of  thofe  (hades.  As  it  is  much  eafier  to  ferape 
or  burnifh  away  parts  of  a  dark  ground,  correfpondently  with  the 
outline  of  any  defign  fketched  upon  it,  than  it  is  to  form  the  (hades, 
upon  a  light  ground,  by  an  infinite  number  of  hatches,  ftrokes,  and 
points,  which  muft  all  terminate  with  exa&nefs  on  the  outline,  as 
well  as  differ  in  their  force  and  manner,  the  method  of  feraping  in 
mezzotint 0  confequently  becomes  much  more  eafy  and  expeditious 
than  any  other  method  of  engraving :  for  which  reafon,  it  is  ofcourfe 
much  better  accommodated  to  painters,  and  others,  who  are  mafters 
of  defign,  and  defirous  to  engrave  prints,  without  the  long  applica¬ 
tion  to  attain  the  talent,  and  the  labour  and  trouble  afterwards  re¬ 
quired  to  exercife  it,  that  attend  the  other  methods.  The  formin'* 
the  ground  of  the  plate,  which  is  part  of  the  neceffary  work,  is  in¬ 
deed  laborious  and  tedious:  but  it  may  be  thrown  upon  thofe  who 
are  ufed  to  fuch  mechanical  employments;  as  it  requires  little  (kill 
or  judgment,  unlefs  what  may  be  acquired  by  a  fmall  (hare  of  prac¬ 
tice  ;  being  a  matter  only  of  care  and  application  ;  and  therefore  no 
proper  part  of  the  bulinefs  of  the  artift,  who  is  to  ferape  the  defign 
on  the  plate.  Not  only  the  facility  of  the  work,  but  the  effedf  of  it 
when  finely  executed,  are  great  recommendations  to  this  kind  of 
engraving  ;  as  the  extreme  foftnefs  of  the  teints,  along  with  a  great 
force  of  relief,  renders  the  prints  done  this  way,  that  are  perfedf, 
more  generally  plealing  than  thofe  engraved  in  any  other  manner; 
which  the  great  number  of  portraits  lately  done  evinces. 

It  is,  however,  only  with  regard  to  fome  kind  of  fubjedts,  that 
this  fpccies  of  engraving  has  this  merit:  portraiture  is  the  great  ob¬ 
ject  of  it’s  excellence:  and  fome  landfcapes  have  been  done  that  are 
not  contemptible:  horfes  alfo  have  been  attempted  with  fuccefs ; 
and  fome  defigns  of  hiftory,  properly  adapted,  may  be  brought  within 
it’s  reach.  But  where  any  thing  befides  the  portraits  of  men,  and 
other  animals,  come  in  queftion,  there  muft  be  a  peculiar  accom¬ 
modation  of  the  fubjeft;  as  it’s  powers,  with  refpedl  to  variety  of 
expreflion,  are  much  lefs  extenfive  than  thofe  of  etching;  and  con¬ 
fequently  fall  far  fhort  of  thofe  of  the  graver.  The  principles,  on. 
which  the  fitnefs  or  unfitnefs  of  fubjedts  for  this  kind  of  engraving 
are  founded,  are  of  two  kinds;  the  one  refpedling  the  proportion 
of  light  and  (hade ;  the  other  the  nature  of  the  defign  with  regard  to 
the  outline.  Such  pieces  as  contain  large  and  clear  mafles  of  light, 
do  not  fucceed  at  all:  but  where,  on  the  contrary,  theye  is  a  large 
proportion  of  very  dark  parts,  as  in  the  reprefentations  of  night 
fcenes,  or  a  large  proportion  of  brown  (hades,  as  in  the  pi&ures  of 
Rembrandt,  Benedette,  and  Teniers,  in  fome  inftanccs,  the  beft 
effedt  is  produced,  and  with  the  leaft  labour.  Such  pieces,  lik'ewife, 
as  are  of  a  Ample  compofition,  and  do  not  require  great  force,  and 
variety  of  expreflion,  as  paflion  and  charadfer,  are  fuitable ;  but 
where  great  fpirit  and  freedom  are  required  to  give  merit,  this  man¬ 
ner  of  engraving  fails;  as  it  does  not  admit  of  thofe  (harp  and  deli¬ 
cate  ftrokes  and  touches,  which  are  the  means  of  that  expreflion. 

Painting  Mezzotinto  Glafs.  The  painting  on  glafs,  by  means 
of  mezzotinto  prints,  is  performed  by  cementing  the  printed  fide  of 
the  prints  to  the  furface  of  the  glafs,  by  the  afliftance  of  fome  glu¬ 
tinous  body  which  will  not  diffolve  in  water ;  and  then  deftroying 
the  texture  of  the  body  by  water,  fo  that  it  may  be  rubbed  intirely 
off  from  the  cement  upon  the  glafs,  in  the  fame  manner  as  if  the 
original  impreflion  had  been  made  there  ;  by  which  method  a  com¬ 
plete  drawing  of  the  pidture  defigned  is  obtained  on  the  glafs  ;  and 
may  be  coloured  by  either  oil,  varnifh,  or  water-colours.  The  me¬ 
thod  of  performing  it  is  as  follows: 

Procure  a  piece  of  the  beft  crown  glafs,  as  near  as  poflible  in  fize 
to  the  print  to  be  taken  off,  and  varnifh  it  thinly  over  with  turpen¬ 
tine,  rendered  a  little  more  fluid  by  the  addition  of  oil  of  turpentine, 
Then  lay  the  print  on  the  glafs,  beginning  at  one  end,  and  prefling 
it  gently  down  in  every  part  to  the  other.  In  order  to  prevent  any 
veficlesof  air  being  formed,  during  the  operation  of  laying  it  on,  by 
the  paper  touching  the  cement  unequally  in  different  parts;  and  to 
fettle  the  whole  more  clofely  to  the  glafs,  it  will  not  be  improper  to 
pafs  a  wooden  roller  of  about  two  inches  diameter,  well  turned,  and 
very  fmooth,  over  it.  This  being  done,  let  the  glafs,  with  the 
print  cemented  on  it,  be  gently  dried,  till  the  turpentine  be  per¬ 
fectly  hard  :  then  let  the  print  be  thoroughly  moiftened  with  wa¬ 
ter;  and  while  it  continues  wet,  rub  off  the  paper,  by  rolling  it 
under  the  finger,  till  only  a  thin  film  remains.  When  it  is  dry, 
varnifh  it  over  with  oil  of  turpentine,  and  you  may  proceed  to  paint 
it  either  with  oil,  varnifh,  or  water-colours  ;  and  the  piece,  if  well 
executed;  will  appear  on  the  fore  fide  to  be  elegantly  painted  on 
the  glafs,. 

MICAH,  in  feripture  hiftory,  one  of  the  minor  prophets,  who 
was  contemporary  with  Ifaiah,  and  whofe  prophecy,  foretelling 
the  captivity  of  the  ten  tribes,  and  the  advancement  and  eftablifti- 
ment  of  the  Chriftian  church,  very  much  refembles  his. 

MICHAELMAS,  thefeaft  of  St.  Michael  the  archangel ;  held 
on  the  29th  of  September. 

MICROCOSM,  (from  pixp&,  little,  and  world,]  a 

Greek  term,  literally  fignifying  little  world  ;  chiefly  underftood  of 
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man,  who  is  fo  called  by  way  of  eminence,  as  being  an  epitome  of 
all  that  is  wonderful,  inthegreat  world  or  tnacrocojm. 

MICROGRAPH,  a  defeription  of  the  parts  and  proportions  of 
objetfts  that  are  too  fmall  to  be  viewed  without  the  affiftance  of  a 
microfcope. 

MICROMETER,  aji  aftronomical  machine,  which,  bv  means 
of  a  very  fine  ferew,  ferves  to  meafure  extremely  fmall  dift'anees  in 
the  heavens  ;  as  the  apparent  diameter  of  the  planets,  to  a  great  de¬ 
gree  of  accuracy.  See  the  Syftem  of  Optics. 

MICROSCOPE,  an  optical  inftrument,  by  means  whereof  very 
minute  objefls  arc  reprefented  exceedingly  large,  and  viewed  very 
diftin&ly.  Confult  Syftem  of  Optics. 

MICROSCOPIC  objects,  arefuch  as  are  too  minutetobe  viewed 
diftindlly  by  the  naked  eye  ;  namely  exceeding  fmall  bodies,  pores, 
or  motions. 

Exceeding  fmall  bodies  mud  either  be  the  parts  of  larger  bodies, 
or  things,  the  whole  of  which  is  exceedingly  minute,  fuch  as  fmall 
feeds,  infe&s,  fands,  falts,  &c.  Exceeding  fmall  pores  are  the  in- 
terftices between  the  folid  parts  of  bodies,  as  in  fiones,  minerals, 
(hells,  &c.  or  the  mouths  of  minute  veffels  in  vegetables,  or  the 
pores  in  the  (kin,  bones,  or  other  parts  of  animals. 

Exceeding  fmall  motions  are  the  movements  of  the  feveral  parts 
or  members  of  minute  animals,  or  the  motion  of  the  fluids,  con¬ 
tained  either  in  animal  or  vegetable  bodies.  Under  one  or  other  of 
thel’e  three  heads,  almofl  every  thing  about  us  affords  us  matter  of 
obfervation,  and  may  conduce  both  to  our  amufement  and  inftruc- 
tion. 

Great  caution  is  to  be  ufed  in  forming  a  judgment  of  what  is 
fecn  by  the  microfcope,  if  the  objedls  are  extended  or  contracted  by 
force  or  drynefs. 

Nothing  can  be  determined  about  them,  without  making  the 
proper  allowances  ;  and  different  lights  and  pofitions  will  often 
(hew  the  fame  objeCl  as  very  different  from  itfelf.  There  is  no 
advantage  in  any  greater  magnifier,  than  fuch  as  is  capable  of  (hew¬ 
ing  the  objeCt  in  view  diftinCtly  ;  and  the  lefs  the  glafs  magnifies, 
the  more  pleafantly  the  obje&  is  always  feen. 

The  colours  of  objedts  are  very  little  to  be  depended  on,  as  feen 
by  the  microfcope,  for  their  feveral  component  particles  being  by  this 
means  removed  to  great  diftances  from  one  another,  may  give  re¬ 
flections  very  different  from  what  they  would,  if  feen  by  the  naked 
eye. 

The  motions  of  living  creatures  alfo,  or  of  the  fluids  contained  in 
their  bodies,  are  by  no  means  to  be  haftily  judged  of,  from  what  we 
fee  by  the  microfcope,  without  due  confideration  ;  for  as  the  moving 
body,  and  the  (pace  wherein  it  moves,  are  magnified,  the  motion 
muft  be  fo  too  ;  and  therefore  that  rapidity  with  which  the  blood 
feems  to  pafs  through  the  veflels  of  fmall  animals,  muft  be  judged  of 
accordingly.  Suppofe,  for  inftance,  that  a  horfe  and  a  moufe  move 
their  limbs  exaCtly  in  the  fame  time,  if  the  horfe  runs  a  mile  while 
themouferuns  fifty  yards;  though  thenumberofftepsarethe  famein 
both,  the  motion  of  the  horfe  muft  notwithftanding  be  allowed  the 
fwifteft,  and  the  motion  of  the  moufe,  as  viewed  by  the  naked  eye, 
or  through  the  microfcope,  is  perhaps  not  lefs  different.  See  Plate  68. 

MIDDLE  latitude ,  in  navigation,  is  half  the  fum  of  two  given 
latitudes. 

Middie  latitude  failing,  is  a  method  of  working  the  feveral  cafes 
in  failing,  nearly  agreeing  with  Mercator’s  way,  but  without  the 
,  help  of  meridional  parts. 

Mid  feather ,  in  the  fait  works,  is  a  fort  of  partition  placed  in  the 
middle  of  the  furnace,  over  which  the  pan  is  fet  for  boiling  the  fea 
water  or  brine  into  fait.  This  partition  divides  the  body  of  the 
furnace  into  chambers. 

Mid-heaven,  in  aftronomy,  is  that  part  of  the  ecliptic  which 
culminates,  or  is  in  the  meridian. 

MIDDLING-/^,  in  the  manege,  are  the  fore  teeth  of  a  horfe 
that  come  out  at  three  years  and  a  half,  in  the  room  of  other  four 
foal-teeth,  feated  between  the  nippers  and  the  corner-teeth  ;  from 
which  fituation  they  derive  the  title  of  middling.  There  is  one  of 
them  above,  and  one  below',  on  each  fide  of  the  jaws.  See  Teeth. 

MIDSHIP,  is  a  term  of  diftinCtion,  applied  by  (hipwrights  to 
feveral  pieces  of  timber  which  lie  in  the  broadeft  part  of  the  veflel. 

Midship -beam,  is  the  beam  upon  which  the  extreme  breadth  of 
the  (hip  is  formed,  and  which  is  fituated  in  the  midfhip  frame,  nearly 
in  the  middle  of  her  length,  ferving  as  a  (tandard  from  whence  the 
dimenfions  and  proportion  of  the  malts  and  yards  are  to  be  taken. 
See  Beam. 

Midship  -frame,  is  that  timber  or  combination  of  pieces,  formed 
into  one  timber,  which  determines  the  extreme  breadth  of  the  (hip, 
as  well  as  the  figure  and  dimenlion  of  all  the  inferior  timbers. 

MiDSHiP-THfw,  are  officers  on  board  a  (hip  of  w-ar,  whole  ftation, 
when  they  are  on  duty,  is,  fomeon  the  quarter-deck,  others  on  the 
poop,  &c. 

Their  bufinefs  is,  to  mind  the  braces,  to  look  out,  and  to  give 
about  the  word  of  command  from  the  captain,  and  other  fuperior 
officers. 

MlDSUMMER-tfoy,  is  the  feftival  of  St.  John  the  Baptift,  held 
on  the  24th  of  June.  See  Quarter-*/^. 


A  New  and  Complete  Dijfertation  on 

MIDWIFERY. 

Midwifery,  is  the  art  of  helping  or  affifting  a  woman  in  la¬ 
bour,  fo  as  to  facilitate  her  delivery,  without  any  danger  to  the 
weman  or  to  her  fruit. 

Different  Sorts  and  Signs  of  a  true  and  falfe  Pregnancy. 

Pregnancy,  properly  taken,  is  a  tumor  of  the  belly,  caufed  by 
the  infant  fituated  in  the  womb. 
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1  he  fymptomsof  a  pregnancy  are,  when  in  a  few  days  after  the 
conjugal  aCt,  a  fmall  pain  is  perceived  about  the  navel,  attended 
with  fome  gentle  commotions  in  the  bottom  of  the  abdomen,  the 
fuppreffion  of  the  menfes,  or  their  flowing  in  lefs  quantity  'than 
ufual,  vomiting,  loathing,  longing,  &c.  the  bieafls  beginning  to 
>w<  11,  growing  hard  and  painful,  and  containing  a  little  milk. 
The  nipples  alfo  becoming  larger,  firmer,  and  darker  coloured,  a 
livid  circle  appearing  round,  them,  the  eyes  feeming  funk  and  hol¬ 
low  :  but  the  moft  certain  figri  is,  if,  by  introducing  the  finger  in 
the  vagina,  the  inward  orifice  of  the  matrix  is  found  exactly  (hut, 
without  any  hardnefs,  and  in  a  good  fituation,  as  likewife  a  confi- 
derable  diltenfion  of  the  body  of  the  matrix. 

7  he  embryo  is  perceived  to  move  about  the  fourth  month,  fome- 
times  fooner,  fometimes  later,  according  to  it’s  ftrength  ;  for  fome 
women  feel  it  as  foon  as  the  fecond  month,  or  even  fooner;  and 
others  about  the  third  month  only,  or  later. 

Women  who  have  a  falfe  conception,  have  their  belly  equally 
diftended  on  all  fides  ;  and  thofe  big  of  a  true  conception  have  their’s 
prominent  in  the  middle,  and  the  navel  much  more  raifed  :  there¬ 
fore  in  the  doubt  of  a  pregnancy  of  four  or  five  months  or  more,  if 
the  navel  of  the  woman  is  found  funk,  and  the  orifice  of  her 
womb  fmall  and  hard,  it  is  almoft  an  infallible  fign  that  (he  is  not 
big  of  a  natural  conception. 

7'hefe  falfe  pregnancies  happen  commonly  to  women  who  are  not 
regular,  as  they  fhould  be,  in  the  evacuation  of  their  menfes,  either 
for  quantity  or  quality,  and  for  the  time  they  muft  flow;  but  parti¬ 
cularly  from  3,5  to  40  years  of  age  ;  becaufe  that  evacuation  begins 
at  that  age  not  to  be  fo  regular  as  before :  therefore  in  thofe  fufpi- 
cions  of  pregnancy,  one  muft  above  all  things  inform  himfelf  of  the 
manner  women  ufed  to  have  their  menfes,  as  well  as  of  all  other 
difpofitions  which  preceded  and  accompanied  the  fwelling  of  the 
belly,  but  particularly  of  the  difpofitionof  the  navel,  and  of  the  in¬ 
ternal  orifice  of  the  matrix. 

The  juft,  and  more  certain  judgment  that  can  be  formed  of  preg¬ 
nancy,  proceeds  from  the  inward  orifice  of  the  matrix,  which  the 
nearer  her  term  a  woman  is,  grows  thinner,  (horter,  and  more 
flattened. 

1  hus  it  is  very  eafy  to  gratify  the  curiofity  of  a  woman,  who  de¬ 
fires  to  know  if  (he  be  with  child  or  not ;  but  it  is  abfolutely  im- 
poffible  to  difeover  if  it  be  with  a  boy  or  a  girl. 

We  muft  next  inftruCl  the  pregnant  woman,  in  what  manner  (he 
is  to  govern  herfelf  during  the  whole  courfe  of  geftation,  when  ac¬ 
companied  with  no  confiderable  accidents,  and  how  to  avoid  thofe 
(he  is  expofed  to. 

Neceffury  Cautions  rcfpeSling  Regimen. 

That  regimen  conlifts  principally  in  refraining  as  much  as  poffible 
the  depraved  appetite  they  are  troubled  with  during  the  time  of  gef¬ 
tation  ;  which  they  may  do  by  avoiding  with  care  all  they  are  con- 
feious  could  occafion  or  indulge  thofe  depraved  appetites,  vulgarly 
called  longings;  and  confulting,  on  thofe  occafions,  their  reafon,  the 
health  and  prefervation  of  their  fruit,  rather  than  their  depraved 
imagination,  or  their  fenfuality. 

It  would  be  very  proper,  that  a  woman  fhould  abftain  from  coi¬ 
tion,  for  feveral  days  after  (he  has  conceived,  for  the  great  emo¬ 
tions,  during  the  amorous  embraces,  may  be  a  great  obftacle  to  the 
formation  of  the  foetus;  according  to,  this  advice  of  Hippocrates, 
lib.  defterilibus,  Si  mulier,  fays  he,  Je  concepffe  cognoverit,  primo  tem¬ 
pore  non  amplius  ad  virum  accedat,  fed  quiefcat. 

A  woman  with  child  muft  alfo  avoid,  if  poffible,  all  forts  of  vio¬ 
lent  exercifes,  particularly  dancing,  jumping,  riding,  &c.  becaufe 
thefe  violent  exercifes  often  caufe  an  abortion,  by  relaxing  the  liga¬ 
ments  of  the  matrix ;  though  a  moderate  exercife,  contributes 
more  to  a  fafe  and  quick  delivery,  than  all  the  means  art  can  fupply 
us  with.  A  moderate  exercife,  befides,  renders  the  preparation  and 
coition  of  the  aliments  the  foetus  is  fed  with  in  the  womb,  more 
laudable,  and  free  from  that  great  quantity  of  terreftrial  and  phleg¬ 
matic  particles,  a  bad  digeftion,  occafioned  by  the  inaction  of  the 
mother,  would  leave  them  loaded  with  ;  whereby  the  foetus  itfelf 
would  become  heavy,  lumpiffi,  and  almoft  incapable  of  moving  in 
the  womb ;  and  at  laft  fix  on  one  fide  rather  than  the  other,  to  which 
laft  accident  the  little  quantity  of  the  water  it  floats  in  contributes. 

So  foon  as  a  woman  knows  herfelf  with  child,  (he  is  not  to  lacc 
herfelf  tooclofe,  for  while  (he  expeCts  to  fave  her  fine  (hape,  (he 
prejudices  her  child,  by  confining  him  within  thofe  flays,  and  there¬ 
by  either  hindering  him  from  growing,  or  forcing  him  to  come  be¬ 
fore  his  time,  or  rendering  him  counterfeit ;  and  miffing  befides  her 
chief  end  ;  for  thofe  women,  who  thus  endeavour  to  appear  of  a  fine 
(hape,  though  they  be  big  with  child,  fpoil  their  belly,  which  after 
theiy  delivery,  remains  hanging  as  a  bag;  for  the  belly,  by  being 
thus  confined,  finding  no  room  to  dilate  itfelf  equally  on  all  fides,  is 
forced  to  dilate  only  towards  the  bottom,  which  bears  all  the  burden. 

Women  with  child  being  often  fubjeCt  to  be  hard  bound,  becaule 
the  matrix,  by  it’s  weight  prefling  hard  on  theinteftinem^w/w,  is  an 
obftruCtion  to  the  natural  evacuation  of  the  excrements  ;  thofe  af¬ 
flicted  with  that  incommodity,  muft  abftain  from  all  forts  of  ali¬ 
ments  which  could  contribute  towards  it,  by  increafing  the  heat  of 
the  entrails,  as  pregnancy  is  but  too  often  accompanied  with  ;  but 
above  all,  from  the  immoderate  ufc  of  fpirituous  liquors.  The  fre¬ 
quent  ufe  of  roafted  apples,  of  boiled  prunes,  of  figs,  and  of  all  that 
can  open  the  body,  proves  very  beneficial  ro  women  who  findthem- 
felves  extremely  conftipated,  during  geftation  :  and  if  thofe  things 
are  not  fufficient,  clyfters  muft  be  adminiftered  to  them  ;  of  a  de- 
coCtion  of  marfh-mallows,  parietary  and  anife-feeds,  in  which  muft 
be  diffolved  two  ounces  of  brown  coarfe  fugar,  adding  to  it  a 
fpoonful  of  fweet  oil ;  avoiding  above  all  things  thofe  irritating  cly¬ 
fters  which  would  excite  a  loofenels,  or  a  too  great  evacuation, 
which  would  caufe  an  abortion  or  mifearriage. 

A  pregnant  woman  (hould  never  be  frightened  nor  furprifed  by 

any 
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any  bad  news,  capable  to  excite  within  her  an  excefilve  uneafinefs, 
or  forrow  •  for  thofe  pafiion?,  when  violent,  are  capable  to  throw 
the  whole  oecononiy  of  the  generation  into  a  disorder  or  confufion, 
and  even  make  a  woman  mifcarry  at  that  very  inftant. 

Vomiting  and  the  fuppieflion  of  the  menfes,  are  often  the  firft 
figns  whereby  women  perceive  that  they  are  with  child..  That  vo¬ 
miting  is  not  always  excited,  as  it  lias  been  falfely  imagined,  by  the 
humours  gathered  in  the  (tomaeh  by  the  fuppreffion  of  the  menfes, 
efpecially  in  the  firff  days  of  their  pregnancy  ;  but  it  is  occafioned  by 
the  fympathy  which  is  between  the  ftomach  and  the  matrix,  by  rea- 
fon  of  the  fimilitude  of  their  fubllance,  and  that  the  nerves  inferted 
in  the  fuperior  orifice  of  the  ftomach,  have  communication  by  the 
fame  continuity,  with  thofe  which  run  to  the  matrix,  which  are  por¬ 
tions  of  the  fixth  pair  of  thofe  of  the  brain  ;  fo  that  the  matrix, 
which,  by  reafon  of  it’s  membranous  compofition,  has  a  very  exqui- 
fite  fenfe,  happening  to  dilate  itfelf  in  the  pregnanty,  is  then  fufeep- 
tible  of  fome  pain,  which  being  communicated  at  the  fame  time  by 
means  of  the  continuity  of  the  nerves,  to  the  fuperior  orifice  of  the 
ftomach,  caufes  thofe  vomitings  and  naufeas  which  commonly  hap¬ 
pen,  efpecially  in  the  firft  month  of  geftation. 

In  the  firft  month  of  geftation,  vomiting  is  but  afimple  fymptom, 
not  at  all  dangerous  ;  but  if  it  continues  longer,  it  extremely  debili¬ 
tates  the  ftomach,  renders  the  digeftion  of  the  aliments  imperfect, 
and  generates  a  great  quantity  of  humours  in  the  vifeera,  which 
muft  be  purged.  Add  to  this,  that  the  continual  fubverfions  of  the 
ftomach,  caufing  a  great  agitation  and  comprefiion  of  the  belly  of 
the  mother,  would  procure  an  abortion. 

The  remedies  preferibed  by  fome  phyficians,  to  ftop  thefe  vomi¬ 
tings  when  they  laft  too  long,  and  are  too  violent,  are  all  forts  of 
gentle  cathartics,  which  purge  gently  downwards,  as  manna,  rhu¬ 
barb,  tamarind,  cafiia,  fyrup  of  violets,  of  chichory,  &c.  For  our 
part,  though  we  approve  this  pradlice,  we  would  preferibe  previoufly 
to  it  fome  drops  of  laudanum,  to  appeafe  the  convulfive  motions  of 
the  ftomach,  and  then  preferibe  the  cathartics,  to  evacuate  the  hu¬ 
mours  which  debilitate  the  digeftive  faculty  of  it’s  diffolvcnt. 

The  pains  caufed  by  the  extenfion,  dilatation,  or  even  laceration 
of  the  ligaments  of  the  matrix,  are  often  remedied  by  the  woman 
keeping  her  bed  for  fome  days,  by  bleeding,  and  by  fome  fomenta¬ 
tions  on  the  part,  made  with  emollient  herbs,  boiled  in  lees  of  wine. 
If  thefe  pains,  efpecially  thofe  in  the  loins,  are  accompanied  with 
fome  excretions  of  the  matrix,  which  had  not  appeared  before,  and 
the  excretions  are  tinged  with  blood,  it  is  certain  that  the  matrix 
begins  to  open,  and  there  will  be  a  mifearriage.  If  by  fome  violent 
fliake  or  fall  the  ligaments  of  the  matrix  be  broken,  and  the  woman 
cannot  be  perfuaded  to  keep  her  bed,  her  belly  muft  be  fupportedby 
^  bandage  made  for  the  purpofe,  and  wait  as  patiently  as  fhe  can 
for  the  time  of  her  delivery. 

Pains  in  the  Breasts. 


So  foon  as  a  woman  has  conceived,  her  monthly  evacuations  being 
Hopped,  though  fhe  continues  to  make  daily  new  blood,  it  is  necef- 
fary,  that  as  there  is  none  confumed  during  the  firft  month  of  gefta¬ 
tion,  the  veflels  which  are  too  full,  fhould  overflow  thofe  parts 
which  are  the  mod  difpofed  to  receive  it :  as  are  the  glands  and 
glandulous  bodies,  particularly  the  breajis,  which  receive  abun¬ 
dance  of  it,  which  filling  and  fwelling  them  extremely,  caufes  thofe 
pains  which  women  with  child  feel  in  them,  to  which  thofe  who 
have  only  a  fuppreffion  of  their  menfes  are  fubjedtlikewife. 

In  thofe  beginningsa  woman  muft  only  take  care  not  to  hurt  thofe 
parts  by  lacing  her  ftays  too  clofe,  to  avoid  contufions,  which  would 
perhaps  degenerate  intoinflammations,andthofe  inflammations  into 
abicefles  :  but  when,  after  the  third  month  of  geftation,  the  blood 
flows  thither  in  too  great  abundance,  it  muft  be  evacuated  by  bleed¬ 
ing  in  the  arm,  which  is  the  futeft  remedy  on  thofe  occafions. 

The  moft  dangerous  fymptoms  a  woman  with  child  is  fubjedt  to, 
are  a  cough,  and  a  difficulty  of  refpiration,  efpecially  if  the  cough 
be  very  violent,  which  often  caufes  a  mifearriage. 

Whatever  may  be  the  caufe  of  the  cough  of  a  woman  with  child, 
fhe  muft  abftain  from  all  the  aliments  which  could  increafe  it,  fuch 
as  fait,  pepper,  and  all  forts  of  acids  ;  ufing  thofe  which  can  help 
towards  fweetening  the  mafs  of  the  blood.  We  would  preferibe  to 
her  every  other  night,  when  (he  goes  to  bed,  a  large  glafs  of  emul- 
fion,  made  with  the  four  large  cold-feeds,  and  the  fyrup  of  maiden¬ 
hair,  and  a  diet-drink  made  with  jujubes,  dates,  and  liquorice. 

.If  the  difficulty  of  refpiration  and  cough  proceeds  from  the  ma¬ 
trix  prefling  too  hard  on  the  diaphragm,  there  is  no  better  remedy 
than  a  moderate  exercife.  All  other  remedies  preferibed  on  that 
occafion  are  needlefs.  * 

As  to  the  various  fwellings  and  pains  in  the  thighs  and  legs,  fome 
begin  the  cure  of  this  diftemper  by  bleeding  in  the  arm,  which  can¬ 
not  be  difapproved,  provided  it  does  not  exceed  three  ounces. 

The  fame  fuperfluous  blood,  flopped  by  the  fupprefiion  of  the 
menfes,  which  caufes  the  various  fwelling  of  the  thighs  and  legs, 
caules  hkewifethe  hamorrhoides  or  piles,  almoft  all  breeding  women 
are  affiidted  with.  c 


If  they  be  fmall  and  without  pain,  whether  internal  or  externa 
it  futhces  to  hinder  them  from  growing  bigger  ;  which  may  b 
done  by  remedies  proper  to  diflipatc  the  fluxion,  but  the  cure  c 
thofe  extremely  fwelled,  muft  be  begun  try  appeafing  the  pain 
\v  nch  is  done  by  bleeding  the  woman  once  or  twice  in  the  arrr 
and  ordering  her  to  abftain  from  coition,  or  any  thing  elfe  whic 
2*"  c°n.tnbute  towards  overheating  her.  But  if  the  excretneni 
ppe  in  t  c  reclum,  be  the  caufe  of  the  1 hamorrhoides >  they  mu 
be  evacuated  by  a  clyfter  made  only  with  a  decodlion  of  bran,  an 

InTannfh?  ™arJVm‘'lllows.  adding  to  it  a  fpoonful  of  hone) 
er  o  oil  of  fweet  almonds  ;  lining  the  canule  or  clyftei 

The  f\hUt  u  a  chlcken>  for  fear  it  fhould  hurt  the  anU: 
LheP‘tes>  ‘fthey.be  external,  muft  alfo  be  anointed  with  an  oin; 
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ment  made  of  populeum ,  and  an  oyfter-fliell  calcined,  very  well 
pounded,  and  mixed  afterwards  with the  populeum. 

If  the  tumor  be  not  diffipated  by  the  aforefaid  remedies,  leeches 
muft  be  applied  to  the  anus,  which  by  their  fucking  will  empty  the 
blood  flopped  in  thofe  parts. 

It  happens  alfo,  that  a  woman  with  child  is  often  affi!£led  with 
an  immoderate  flux  of  the  belly,  or  loofenefs. 

There  are  three  different  forts  of  thefe  fluxes,  the  firft  called  \ien- 
teric,  in  which  the  aliments  are  evacuated  with  very  little  appear¬ 
ance  of  digeftion,  proceeding  from  the  imbecility  of  the  ftomach: 
the  fecorid,  diarrhaeic,  when  the  excrements  are  evacuated  without 
any  confiderable  pain  in  the  inteftines  :  and  the  third,  which  is  the 
I  moft  dangerous,  is  the  dyfenteric,  whereby  the  patient  voids  blood 
together  with  the  humours  and  excrements,  with  violent  pains 
caufed  by  the  ulceration  of  the  inteftines. 

Of  what  fort  foever  be  the  flux  of  the  belly,  if  it  be  immoderate 
and  continues  long,  it  always  puts  the  woman  with  child  in  great 
danger  of  abortion.  If  it  be  a  lienteric  flux,  caufed  by  the  immo¬ 
derate  and  extravagant  appetite  of  the  pregnant  woman  ;  that  appe¬ 
tite  muft  be  refrained  above  all  things  ;  in  lieu  thereof  fhe  muft 
make  ufe  of  good  aliments  of  an  eafy  digeftion,  and  in  a  fmall  quan¬ 
tity  at  once,  till  the  ftomach  has  recovered  it’s  former  ftrength. 

When  the  flux  is  diarrhceic,  and  nothing  elfe  is  evacuated  but 
the  excrements  contained  in  the  inteftines,  there  is  not  the  leaft 
danger,  provided  it  be  not  attended  with  pains,  and  does  not  con¬ 
tinue  long,  when  one  muft  content  himfelf  then  with  moderating 
that  flux  without  flopping  it.  But  if  it  lafts  longer  than  four  or  five 
days,  it  muft  be  flopped  by  degrees,  in  purging,  by  means  of  gentle 
cathartics,  the  acrimonious  humours  which  are  the  caufe  thereof. 

But  if,  notwithstanding  the  aforefaid  regimen  and  remedies,  the 
flux  continues,  and  is  changed  into  a  dyfenteria ,  the  ftools  of  the  pa¬ 
tient  being  very  frequent,  painful,  and  bloody,  then  fhe  is  in  great 
danger  of  mifearrying ;  which  muft  be  avoided,  if  poflible,  by  pre¬ 
ferring  to  her,  befidea  the  remedy  above-mentioned,  fome  drops  of 
laudanum,  and  clyfters  made  with  a  decodlion  of  the  leaves  and 
roots  of  plantain,  of  red  rofes,  and  pomegranate- peel,  boiled  in  the 
water  of  a  forge,  to  which  may  be  added  two  drams  of  fanguis  dra- 
conis,  or  an  infufion  of  rhubarb  in  good  old  red  wine,  the  extradt 
of  mars  aftringent,  and  a  julep  made  of  plantain  water,  and  fyrup 
of  quinces,  an  ounce  of  each,  and  fifteen  drops  of  laudanum.  'But 
the  purgatives  muft  be  ufed  before  the  aftringenfs,  fince  they  are 
preferibed  to  carry  oft  the  caufe  of  the  diftemper,  which  otherwife 
would  return,  even  with  more  violence  than  before,  if  we  minded 
nothing  elfe  but  how  to  appeafe  it’s  fymptoms. 

If  the  flux  fhould  continue,  arevulfion  muft  be  made,  by  bleed¬ 
ing  in  the  arm,  if  the  ftrength  of  the  woman  will  allow  it ;  preferi- 
bing  afterwards  fome  pleafant  ftyptics. 

There  is  a  great  difference  betwixt  the  flux  abovementioned,  and 
what  is  called  a  lofs  of  blood,  or  flooding  ;  for  in  this  the  blood  flows 
from  the  bottom  of  the  matrix,  with  pain  in  abundance,  and  with¬ 
out  interruption,  unlefs  fome  clods  of  congealed  blood  feem  fome- 
times  to  diminifh  the  accident,  by  flopping,  for  a  fhort  time,  the 
place  whence  it  flows  ;  but  foon  afterwards,  .thofe  clods  of  blood 
being  expelled,  or  falling  of  themfelves  into  the  matrix,  it  begins 
to  flow  anew,  with  ftilfgreater  violence  than  before  ;  which  foon 
caufes  the  death  both  of  the  mother  and  child,  unlefs  it  be  reme¬ 
died,  by  the  quick  delivery  of  the  woman.;  or  if  fhe  be  not  far  gone 
in  her  pregnancy,  by  the  expulfionof  the  embryo,  which  we  know 
by  experience  gives  immediate  relief ;  and  for  which  we  have  pre¬ 
ferred  with  great  fuccefs,  a  few  drops  of  oil  of  guaiacum. 

Weight,  and  Bearing-down ,  or  Relaxation  of  the  Matrix  in  Women 

with  Childs 

Whatever  may  be  the  caufe  of  the  bearing  down  of  the  matrix,  the 
bed  remedy  is,  for  the  woman  to  keep  her  bed  ;  for  while  fhe  is  up, 
the  weight  of  the  part  increafes  the  relaxation  of  the  ligaments  ;  and 
if  her  circumftances  will  not  allow  it,  fhe  muft  wear  a  peffary,  to 
keep  the  part  in  it’s  natural  fituation  :  and  if  her  belly  be  very  high, 
it  muft  be  fupported  by  a  large  bandage  made  for  that  purpofe. 

As  to  the  droply  of  the  matrix,  it  is  nothing  elfe  but  a  quantity 
of  water  gathered  in  the  capacity  of  the  matrix.  This  accident  has 
often  deceived  phyficians,  furgeons,  midwives,  anefthe  patients 
themfelves,  who,  expedling  to  be  delivered  of  a  child,  void  only 
abundance  of  water. 

The  beft  remedy  for  thofe  forts  of  dropfies,  if  there  be  a  child  with 
it,  is  to  wait  with  patience  the  hour  of  the  delivery,  ufing  at  the 
fame  time  deficcative  remedies.  If  there  be  nothing  but  water 
contained  in  the  matrix,  the  half-bath  is  very  proper  to  make  it 
open,  as  are  likewife  all  the  remedies  which  provoke  the  menfes; 
and  if  thofe  remedies  have  no  effedt,  the  woman  muft  be  preferibed 
the  ufe  of  mineral  waters. 

The  matrix  is  often  fo  full  of  humidities,  that  they  overflow  on 
the  outward  parts,  efpecially  on  the  labia  of  the  pudendum.  This 
fwelling  of  the  labia  of  the  matrix  is  lucid  and  almoft  tranfparent, 
much  like  an  hydrocele  ;  it.  muft  be  remedied  by  opening  the  ways 
of  the  urine,  with  fome  diuretics. 

We  fhall  conclude  this  account  of  the  maladies  a  woman  with 
child  isfubjedl  to,  by  th t  abortion,  and  caufes  thereof.  When  the 
child  is  already  formed,  and  has  begun  to  have  life,  let  it  be  ever  fo 
little,  if  it  happens  to  come  out  before  the  time  appointed  by  nature, 
it  is  an  abortion  ;  which  can  happen  from  the  end  of  the  fecond 
month,  or  even  before,  to  that  of  the  feventh  only  ;  for  after  that 
time,  it  is  always  a  true  labour  ;  becaule  the  child  being  then  ftrong 
enough,  and  having  a  fufficient  perfedlion,  can  live,  which  it  can¬ 
not  before  that  time. 

All  forts  of  violent  maladies  can  be  the  caufe  of  abortion,  becaufe 
they  kill  the  child,  whobeingdead  cannot  remain  long  in  the  matrix ; 
which  alfo  puts  the  mother  in  danger  of  her  life,  who  often  perifhes 
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foon  after  hei  mifcarriage,  or  even  before.  Even  intermittent  fevers 
alone  can  caufe  an  abortion,  by  exciting  falfc  pains  in  the  womb, 
which  occafion  a  real  labour.  A  violent  and  trequer.t  vomiting, 
the  pains  in  the  loins,  and  the  violent  colics,  can  caufe  the  fame 
accident.  Likewife  the  ftrangury,  becaufe  there  happen  then  con¬ 
tinually,  very  ftrong  compreflions  of  the  abdomen,  for  the  evacua¬ 
tion  of  the  urine.  A  violent  cough  by  it’s  frequenr  agitation,  pufh- 
ing  fuddenly,  and  with  great  efforts,  the  diaphragm  downwards, 
gives,  likewife,  violent  (hakes  to  the  matrix.  A  violent  loofenefs 
puts  a  woman  with  child  in  danger  of  mifcarrying;  and  much 
fooner,  if  afterwards  there  happens  a  tendma,  i.  e.  frequc/it  and 
violent  motions  to  go  to  ltool. 

If  the  menfes  flow  much  during  geftation,  it  is  impoflible  the 
child  fhould  be  ftrong,  fince,  in  that  evacuation,  there  happens  a 
very  great  diflipation  of  the  fpirits  of  the  mother  ;  and  the  matrix 
being  too  much  humedfcd,  relaxes  and  opens  eafily. 

But  one  of  the  moll  dangerous  accidents,  which  caufe  an  abor¬ 
tion  or  mifcarriage,  is  the  feparation  of  the  after-birth  from  the 
matrix.  The  dtopfy  of  the  matrix  hinders  the  child  from  being 
brought  to  pcrfettion. 

All  that  agitates,  and  (hakes  violently  the  body  of  a  woman  with 
child,  is  capable  to  caufe  a  mifcarriage ;  as  violent  work,  a  ftrong 
contufion,  or  motion,  either  in  falling,  jumping,  dancing,  running 
a-foot,  or  on  horfeback,  riding  in  a  coach,  or  in  a  cart,  hollowing, 
laughing  immoderately,  or  fome  blow  received  on  the  belly.  A 
fudden  and  unexpected  violent  noife,  like  that  of  thunder,  cannon, 
&c.  can  alfo  caufe  an  abortion,  it  it  be  attended  with  tear,  efpe- 
eially  in  young  women.  Foetid  and  ftinking  fmells  can  alio  con¬ 
tribute  to  a  mifcarriage,  and  particularly  that  ot  charcoal. 

There  are  alfo  indifpofitions  of  the  matrix,  which  produce  the 
fame  accident;  as  when  it  is  callous,  or  fo  fmall,  or  fo  much  com- 
preffed  by  the  epiplon,  that  it  cannot  extend  itfelt  fo  much  as  is 
nece'flary  to  lodge  the  child  at  eafe,  wuh  the  after-birth,  and  the 
water  that  it  fwirns  in.  This  can  nappen,  likewife,  it  the  woman, 
to  appear  a  fine  fhape,  laces  herfelf  too  dole,  or  makes  ufe  of  a 
bulk.  The  frequent  ufe  of  coition,  efpecfally  towards  the  latter 
months  of  geftation,  can  produce  the  lame  accident ;  becaufe  the 
matrix  then  being  extremely  full,  inclines  much  downwards,  and 
it’s  internal  orifice,  being  very  near,  is  pufhed  upwards  by  the  penis, 
which  thereby  excites  it  fometimes  to  open  fooner  than  ic  lhould. 

There  are  likew  ife  caufes  of  abortion,  which  proceed  from  the 
children  themfelves  ;  as  when  they  are  monftrous;  when  they  have 
not  a  natural  fituation,  which  difturb  them  fo  much,  that  they 
force  the  matrix  to  expel  them;  and  likewife  when  they  are  fo  big 
that  it  cannot  contain  them  for  the  due  time,  nor  the  mother  fup- 
ply  them  with  a  fufficient  quantity  of  aliments. 

Signs  of  an  approaching  Mifcarriage. 

If  one  perceives,  that  after  one,  or  feveral  of  the  accidents  above 
fpecified,  a  woman  has  a  great  pain  in  her  belly,  and  about  her 
loins,  and  with  it  fome  clods  of  blood  are  voided  through  the  ma¬ 
trix,  and  the  membranes  of  the  child  are  broken,  they  are  lure  figns 
of  an  approaching  mifcarriage,  which  in  that  cafe  cannot  be  pre¬ 
vented  by  any  remedy  whatever.  If  a  woman  feels  a  great  weight 
in  her  belly,  which  falls  as  a  lump  on  that  fide  the  child  lies,  and 
her  matrix  voids  ftinking  and  cadaverous  humidities,  it  is  a  lign 
that  (he  is  to  mifearry  foon  of  a  dead  child. 

It  is  certrin,  that  a  woman  who  mifearries,  is  in  a  much  greater 
danger  of  her  life,  than  one  who  gCes  her  lull  time  ;  becaufe  abor¬ 
tion  is  intireiy  againft  nature;  and  is  very  often  accompanied  with 
a  great  lofs  of  blood,  which  is  more  or  lefs  dangerous,  according  as 
the  caufe  of  abortion  is  more  or  lefs  violent,  whether  it  has  been 
cccafioncd  by  remedies  taken  inwardly,  or  by  fome  blow,  fall,  £cc. 

The  beft  and  moll  fpecific  remedies  for  all  the  external  accidents 
which  can  caufe  an  abortion,  is  the  repos ;  which  mull  be  propor¬ 
tioned  to  the  violence  of  the  accident.  If  a  woman  is  to  be  let  blood, 
after  a  violent  fall,  blow,  & c.  to  prevent  mifcarriage,  it  fhould  be 
done  as  foon  as  poftible. 

Natural  Labours. 

From  this  theoretical  part  of  midwifery,  we  pafs  to  the  pra&ical 
part  thereof ;  where  we  fhall  treat  of  a  natural  labour,  and  of  thofe 
which  are  againft  nature,  teaching  the  manner  of  helping  a  woman 
in  the  former,  and  how  to  remedy  all  the  others ;  beginning  by  in¬ 
forming  rhe  reader  what  we  underftand  by  delivery,  the  differences, 
and  different  terms  thereof. 

We  underftand  by  delivery,  the  emiffion  or  extradition  of  a  child 
at  term,  out  of  the  matrix;  which  definition  includes  both  the 
natural  labour,  and  thofe  againft  nature. 

A  natural  labour  muft  be  at  term  ;  it  muft  be  quick,  and  without 
any  confiderable  accident ;  the  child  muft  be  alive,  well  formed, 
prefenting  himfelf  in  a  natural  fituation  ;  for  if  there  be  any  ot 
thofe  four  conditions  wanting,  the  labour  is  againft  nature:  and 
much  more  fo,  if  feveral  of  them  are  wanted. 

The  figns  which  precede  a  natural  labour,  and  which  happen  a 
few  days  before,  are,  that  the  woman  begins  to  feel  fome  uncommon 
pains  in  her  loins,  and  the  tumor  of  her  belly,  tfhich  was  very  high, 
falls  down  all  or.  a  fudden,  which  hinders  her  from  walking  fo  eafily 
as  (he  ufed  to  do,  and  caufes  her  frequent  motions  of  making  water; 
there  flow  then  from  the  matrix  certain  flimy  humidities,  deligned 
by  nature  to  humedl  the  paflage,  and  render  it  flippery,  that  the 
inward  orifice  thereof  may  be  eafily  dilated  when  wanted. 

The  figns  which  accompany  a  prefent  labour,  i.  e.  indicate  that 
a  woman  is  really  in  labour,  are,  that  ffie  feels  great  pains  towards 
the  region  of  the  rcir.  and  loins,  which  coming  and  growing  ftronger 
by  intervals,  arc  tch  in  the  bottom  cf  her  belly.  All  her  privy 
parts  are  tumefied,  becaufe  the  head  of  the  child,  when  near  the  paf- 
iage,  pulhes  forward  the  neighbouring  parts,  which  appear  tumefied 
likewife;  and  when  a  vomiting  happens,  it  is  commonly  align  that 
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I  the  woman  fhall  be  foon  delivered,  becaufe  thereby  the  pains  grow 
more  frequently  greater  and  longer;  fhort  and  fmall  pains,  though 
frequent,  render,  mod  commonly,  a  labour  very  tedious,  and  tx- 
hauft  the  ftrength  of  a  woman.  When  the  humidities,  voided  at 
that  time  through  the  matrix,  are  tinged  with  blood,  it  is  an  infal¬ 
lible  mark  that  the  woman  will  foon  be  delivered  ;  and  then,  if  the 
finger  be  introduced  into  the  neck  of  the  matrix,  it’s  inward  orifice 
will  be  found  open,  and  the  mouth  thereof;  the  membranes  in 
W'hich  the  child  is  contained,  prefent  themfelves,  which  membranes 
are  llrongly  compreffed,  at  every  pain  the  woman  feels,  during 
which  they  are  felt  to  refift,  and  appear  to  the  finger  more  ur  lefs 

hard,  as  the  pains  are  more  or  lels  ftrong.  Afterwards  the  pains 
growing  continually  ftronger  and  ftronger,  the  membranes  break 
by  the  ftrong  impulfton  ot  the  waters,  which  are  evacuated  in  an 
inftant;  and  then  the  child  is  eafily  felt,  fince  it  prefents  itfelf  at 
tlie  aperture  of  the  inward  orifice  of  the  matrix. 

When  all  thofe  figns,  or  part  of  them,  meet  together,  whether 
the  woman  be  at  term  or  not,  one  may  be  fure  that  fhe  will  foon 
be  delivered.  She  muft  not  be  put  in  labour,  before  the  neceflity 
thereof  be  known  by  thofe  figns  ;  otherwife  it'  would  be  tormenting 
the  mother  and  her  child  in  vain,  and  put  them  both  in  danger  of 
their  lives ;  for  though  the  inward  orifice  of  the  matrix  be  fome¬ 
times  enough  dilated,  for  the  introduction  of  the  finger  into  it,  and 
the  head  of  the  child  is  even  felt  through  the  membranes,  and  the 
woman  feels  fome  pains  in  the  abdomen,  one  muft  not  always  con¬ 
clude  hence, that  fhe  is  then  really  in  labour  ;  for  though  there  be  a 
great  appearance  of  it,  the  thing,  notwithftanding,  is  not  intireiy 

fure,  unlefs  thofe  pains  be  felt  at  the  bottom  of  the  belly,  and  the 
waters  to  range  themfelves  between  the  head  of  the  child  and  the 
membranes :  therefore  that  circumftance  muft  be  carefully  ob- 
ferved,  to  avoid  millakes  in  the  prognoiiic. 

As  to  the  membranes  of  the  toetus;  they  are  parts  which  are 
formed  firft,  after  the  conception,  in  order  to  preferve  the  feed  of 
the  man,  and  hinder  the  diflipation  of  the  fpirits  it  is  impregnated 
with,  whereby  the  intention  of  nature  would  be  fruftrated  ;  they  are 
likewife  thofe,  which,  together  with  the  waters,  prefent  themfelves 
firft  at  the  paflage  in  the  time  of  the  delivery. 

The  waters  gathered  in  the  membranes,  ferve  to  facilitate  the 
motion  of  the  child,  by  it’s  lwi naming  in  them,  and  left  by  his  fre¬ 
quent  motions  he  fhould  wound  the  matrix,  in  ltriking  againft  it, 
which  would  fometimes  caufe  abortion.  They  defend  him,  befides, 
againft  external  injuries,  in  eluding  the  violence  of  the  blows  which 
the  woman  could  receive  on  her  belly  ;  and  contribute  much  towards 
rendering  the  extra&ion  of  the  child  eafy  in  the  delivery,  becaufe 
they  render  the  paflage  very  flippery;  and  humeifting  the  orifice  of 
the  matrix,  makes  it  to  dilate  ltfeflr  much  better,  when  they  come 
to  flow,  when  the  child  is  ready  to  come  into  the  world,  or  a  little 
before:  for  otherwife  the  delivery  would  be  attended  with  more 
difficulties,  and  the  mother  more  tormented. 

We  fhall  pafs  to  the  parts,  by  means  whereof  the  child  receives 
it’s  food  in  the  matrix;  which  parts  are  the  placenta ,  and  the  umbi¬ 
lical  vejjels.  -  .  > 

T|ie  Placenta  is  a  flefhy  and  fpongeous  mafs,  fimilar  in  fome 
mealure,  to  the  fubltance  of  the  melt,  for  the  greateft  part  is  com- 
pofed  of  an  infinity  of  veins,  arteries,  and  ladleal  veliels. 

The  placenta  is  formed  of  an  accumulation  of  the  menftrual  blood 
of  the  matrix. 

When  there  are  two  children  in  the  matrix,  and  even  where  there 
are  three,  if  they  be  true  twins,  i.  e.  generated  ot  one  and  the  fame 
j  coition,  they  have  commonly  but  the  fame  placenta  with  only  as 
|  many  firings' terminated  to  it,  as  there  arc  children ;  which,  not- 
(  withftanding,  are  intireiy  feparated  from  one  another  by  their  par- 
{  ticular  membranes,  in  which  each  child  is  contained  with  his  wa- 
]  ters  apart ;  unlefs  they  have  their  bodies  adherent  to  one  another  j 
j  in  which  cafe,  twins  of  that  nature,  who,  therefore  are  monftrous, 
j  haye  hkewil'e  the  fame  waters,  and  the  fame  common  membranes. 

•  But  if  there  be  a  Jupe  fetation,  there  will  be  as  many  placentas  as  here 
;  are  children.  But  tnough  a  lingle  ifter-birth  be  oftener  common  to 
feveral  children,  it  has  been  obferved,  that  the  veftels  of  the  navel- 
firing  of  each  child,  both  the  veins  and  arteries,  diftributed  or  rami¬ 
fied  throughout  the  w’hole  fubftance  of  that  common  after-birth,  are 
always  intireiy  feparated  from  one  another;  fo  that  the  velfels, 
which  ferve  to  feed  one  child,  have  no  communication  by  anajlomof.t * 
nor  otherwife,  with  thofe  deftined  to  teed  the  other  children. 
Which  is  the  caufe  that  each  child  having  his  principle  of  food  and 
life,  feparateiy  from  one  another,  and  being  lodged  in  different  mem¬ 
branes  and  waters,  one  of  thole  children  can  lometimes  be  dead  in 
the  womb,  while  the  other  remains  alive;  provided  the  dead  child 
does  not  remain  long  enough  in  the  matrix  to  be  corrupted. 

From  the  middle  of  the  after-birth  arifes  a  firing,  competed  of 
feveral  veftels  joined  together.  Some  authors  reckon  four  of  thofe 
veftels,  vis.  two  veins,  and  two  arteries;  and  others  five,  adding 
the  ouraque  to  it:  but  it  is  very  certain,  that  there  are  but  three 
veftels  to  the  human  feetus,  viz,,  a  vein,  and  two  arteries. 

Thofe  three  veftels  which  compofe  the  firing,  are  enveloped  with, 
a  pretty-flrong  and  thick  membrane. 

All  children,  whether  males  or  females,  are  commonly  fituated  in, 
the  middle  of  the  matrix.  Their  poftures  or  figures  are  different, 
according  to  the  times  of  the  pregnancy.  For  in  the  firft  months, 
the  embryo  is  always  found  of  a  round  figure, a  little  oblique,  having 
it’s  back  bone  moderately  bowed  inward,  the  thighs  folded,  and  a 
little  raifed,  to  which  the  legs  arc  joined ;  fo  that  the  heels  approach 
the  buttocks,  and  the  extremities  of  the  feet  are  turned  inwards .  it’s 
arms  are  bowed,  and  it’s  hands  near  the  knees,  towards  which  it  s 
■  head  inclines,  leaning  forwards  in  fuch  a  manner,  that  it  s  chin 
touches  the  breaft.  The  embryo  has  then  it’s  back-bone  turned  to¬ 
wards  that  of  it’s  mother,  it’s  head  upwards,  it’s  face  forwards,  and 
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It’s  feet  downwards,  and,  in  proportion  as  it  grows,  extends  its 
men.bers,  which  it  had  exaCtly  folded  during  the  firft  niont  s. 

We  mult  not  imagine,  notwithftanding,  tliat  the  child  is  a  wa)  s 
precifelv  in  the  pofturc  above  deferibed,  (ince  it  changes  fometimes 
that  of  it’s  arms  and  legs,  in  bending  or  extending  them  more  or 
lefs,  throwing  them  from  one  fide  to  the  other,  according  as  it  is 
excited  to  it,  by  feveral  different  caufes,  as  women  with  Child  can 
witnefs,  who  feel  it  move  it’s  parts  in  a  different  manner,  after 
which  it  generally  re-affumes  it’s  former  fituation  above  deferibed. 

The  child  keeps  commonly  that  firft  fituation,  till  thefeventhor 
eighm  month.  «hen  it’s  head  being  grown  very  big,  it  tumbles 
downwards  by  it’s  own  weight,  againtf  the  inward  onhee  of  the  ma¬ 
trix,  it’s  feet  being  then  upwards,  and  it’s  face  turned  towards  the 
buttocks  of  the  mother ;  and  when  it  is  turned  contrariwife,  that  is 
natural ;  for  befidcs  that,  the  face  of  the  child  coming  outward, 


not 


would  be  much  bruifed  by  the  bones  of  the  woman ;  the  labour-pains 
could  not  pulh  the  child'fo  eafily  out  of  the  matrix,  as  they  do  when 
it  has  it’s  body  and  face  downwards  ;  in  which  cafe  the  matrix,  as 
well  as  the  mufcles  of  the  abdomen  of  the  mother,  contracting 
themfelves  at  the  time  of  the  pains,  on  the  back  of  the  child,  who 
refills  the  pain  bv  that  fituation,  it’s  head  is  much  ealier  forced 
through  the  paffage. 

Treatment  previous  to  the  Labour. 

When  a  woman  w  ith  child  is  happily  gone  her  full  time,  and  falls 
in  labour,  Ihe  muff  be  fuccoured  in  the  following  manner. 

When  by  the  figns  heretofore  mentioned,  which  precede  and  ac¬ 
company  the  labour,  one  is  convinced  that  a  woman  is  ready  to 
lay  in  ;  the  midw'ife  is  to  begin  by  making  the  patient  walk  in  her 
apartment,  if  her  ftrength  permits,  giving  her  from  time  to  time, 
fcfpecially  immediately  after  fhe  has  taken  a  pain,  two  or  three  fpoon- 
fuls  of  white  wine,  burnt  w'ith  cinnamon,  but  never  any  fpirituous 
liquor,  unlefs  it  be  when  the  labour  is  tedious,  two  (poonfuls  of 
cinnamon  w'ater,  though  we  would  prefer  to  it  a  dram  of  conteCtion 
alkeTmes  ;  recommending  her,  above  all  things,  to  reap  all  the  fruit 
fhe  can  of  her  pains,  by  flopping  her  breath,  and  forcing  (trongly 
downwards,  while  fhe  feels  them. 

The  midw’ife  muff  feel  from  time  to  time  the  inward  orifice  of  the 
matrix*  to  difcover  if  the  waters  are  ready  to  break,  and  if  the  deli¬ 
very  will  foon  follow’ ;  keeping  all  the  while  near  the  patient,  to 
obferve  narrowly  her  motions,  and  complaints,  for  thereby  one  may 
judge  well  enough  if  the  work  goes  forward,  without  being  obliged 
to  feel  the  woman  often  downwards. 

There  arefome  women,  the  inw’ard  orifice  of  whofe  matrix  can¬ 
not  be  felt  at  the  beginning  of  their  labour ;  becaufe  they  have  that 
orifice  fituated  very  high  towards  the  return.  Notwithftanding 
which,  if  the  child  be  well  turned,  and  the  woman  really  in  labour, 
the  head  of  the  child  is  felt,  through  the  fubffance  of  the  matrix, 
to  come  down  by  degrees,  and  to  refill  ffrongly  enough,  to  feeling, 
when  the  woman  takes  her  pains. 

The  patient  may  lie  down  by  intervals,  to  recruit  her  exhaufted 
fpirits  ;  but  fhe  muff  take  care  not  to  lie  long  ;  though  when  a  wo¬ 
man  begins  to  be  in  labour,  and  her  pains  are  fmall  and  tedious, 
without  any  preparation  of  the  water,  fhe  muff  not  be  fatigued  by 
making  her  fit  up  too  long.  It  is  much  bettet  to  make  thofe  fort  of 
women  lie  down,  and  keep  them  very  warm  in  their  bed,  to  ripen 
their  labour,  till  the  waters  begin  to  form  themfelves,  as  it  fhould 
be;  after  which  fhe  may  get  up,  if  the  midwife  judge  proper,  to 
increafe,  thereby,  the  ftrong  pains  which  come  at  that  time. 

When  the  waters  of  the  child  are  well  prepared  and  formed,  the 
midwife  muff  let  them  break  of  themfelves,  without  attempting  to 
do  it ;  for  under  pretence  of  forwarding  her  work  by  thus  lacerating 
the  membranes,  fhe  on  the  contrary  retards  it,  by  that  accelerated 
evacuation  of  the  waters,  which  muff  ferve  to  make  the  child  Aide 
with  more  facility,  and  leaves  it  dry;  which  afterwards  hinders 
the  pains  from  forcing  it  out  fo  eafily  as  they  would  have  done. 

When  the  waters  are  broken  of  themfelves, , the  midwife  will  ea- 
filv  touch  the  child  by  the  part  which  prefents  itfelf  firff ,  and  be  fure 
if  it  comes  naturally,  i.e.  the  head  foremoff,  which  fhe  will  feel 
hard,  big,  round,  and  even  ;  but  if  it  be  another  part,  fhe  will  feel 
fomething  uneven,  and  hard,  or  foft,  more  or  lefs,  according  to  the 
part  which  prefents  itfelf. 

Immediately  after  file  muff  makehaffe  to  put  the  woman  to  bed, 
if  fhe  is  not  there  already,  to  help  her  in  her  delivery,  which  com¬ 
monly  happens  foon  after,  if  it  be  natural.  But  if  fhe  finds  that  the 
child 1  prelcnts  it  elf  in  a  fituation  quite  different  from  the  natural, 
and  knows  hcrfell  not  capable  to  perform  the  operation,  fo  as  to  lave 
the  mother,  and  the  child,  fhe  is  obliged  in  arnfcience  to  fend  as 
SemiatyP  *  man-mJdwi*e>  without  waiting  to  the  lart  ex! 

I  he  woman  in  labour  being  placed  in  a  proper  pofture,  and  the 
,he  child  which  prefems  i.'fdf  "S ’h 

pomatum  or  trefh  butter,  or  otherwife,  he  will  nUt  at  thl  t  JI  !!f 
the  pains,  the  ends  of  his  fingers  into  the  orifice  of  the  matrix"  di 

Jj  M ,‘Jv  V?  Pdrting  them  from  one  another.  When  the  head  of  the 
child  fhallbeg.n  to  appear,  the  midwife  muff  pufli  up  the  fidesof  the 
matrix  towards  the  back  part  of  the  head  of  the  child,  who,  when 
advanced  forward  as  far  as  to  the  ears,  muff  be  taken  with  hmh  haoa 

rjhebrjides’ and’ a:  ;hc,M  frcat  ™  hi  Sis 

Iiwr’thi*  arul  hls  face  downwards  ;  oblerving  carefully 

that  the  navel-ffring  may  not  be  turned  round  the  child,  for  it  would 

bukCnn,3  nd  °ne  would  Pul1  to°  hard  °n  the  matrix.  When  the 
ffiouldersfhall  appear,  the  midwife  mulWlideher  fingers  under  the 

SS  hed  ds  ;tcbh;,Vh'ruft  bc  ^  »  *■>«* 

warns  ner,  lelt  the  blood  and  waters,  which  flow  immediately 
(hould  fuftocacc  it.  by  falling  int0  if,  m„u[h  and  nofe  V  J’ 


The  next  thing  a  man-midwite  or  midwife  muff  do,  is,  to  fee  if 
there  be  no  other  child  left  in  the  matrix,  for  it  happens  often  that 
there  are  two*  and  fometimes  more  ;  which  is  eafily  difeovered  by 
that  the  labour  pains  continue  after  the  birth  of  the  child,  and  the 
woman’s  belly  is  ftill  extremely  big  ;  but  to  be  better  convinced  of 
it,  if  fhe  introduces  her  hand  into  the  entrance  of  the  matrix,  (he 
will  feel  other  waters  in  other  membranes,  with  a  child  prcfentinir 
itfelf  at  the  paffage. 

In  that  cafe  the  woman  muff  not  be  delivered  of  the  after-birth 
till  alter  fhe  has  been  delivered  of  her  other  children,  bccaufe  twins 
having  moll  commonly  but  the  fame  placenta  for  all,  though  there  be 
feveral  navel-ftrings  with  as  many  reparations  of  the  membranes,  if 
it  was  extradited  after  the  birth  of  the  firft  child,  the  other  children 
would  be  in  fome  dangef  of  their  lives,  becaufe  that  part  is  abfolutely 
neceffary  to  them  while  they  are  in  the  matrix  5  and  that  extraction 
would  caufe  a  great  lofs  of  blood  to  the  mother.  Therefore  the 
navel-ffring  of  the  firff  child  muff  be  cut  off,  after  it  has  been  tied 
with  a  ftrong  thread  four  times  double,  fattening  the  end  thereof  to 
the  thigh  of  the  woman,  not  for  fear  it  fhould  re-enter  the  matrix, 
but  to  hinder  it  from  difeommoding  the  woman*  in  hanging  be¬ 
tween  her  legs,  making  likewife  another  ligature  at  it’s  extremity, 
to  hinder  the  evacuation  of  the  blood:  after  which,  having  given  that 
firft  born-child  to  another  perfon,  the  midwife  fliall  make  no  diffi¬ 
culty  to  break  immediately  the  membranes  of  the  other  child,  for 
the  evacuation  of  the  waters  (in  cale  they  are  not  broken  of  them¬ 
felves),  becaufe  the  firft  having  made  the  paffage,  the  birth  of  the 
fecond  is  thereby  accelerated,  of  whom  fhe  muff  be  delivered,  ob- 
ferving  all  the  fame  circumftances  preferibed  for  the  firft;  which 
done,  flic  muff  bc  delivered  of  the  after-birth. 

A  woman  muff  be  delivered  of  the  after-birth,  as  foon  as  the  child 
is  out  of  the  matrix,  and  even  before  the  navel-ffring  is  tied  and  cut ; 
for  fear  the  matrix,  which,  as  foon  as  delivered  of  it’s  burden,  con¬ 
tracts  itfelf  as  faff  aspoflible  to  reaflume  its  natural  fituation,  fhould 
clofe  itfelf,  and  thereby  hinder  (as  it  happens  but  too  often)  the  ex¬ 
traction  of  the  after-birth,  which  corrupting  foon  in  the  matrix,  if 
it  be  left  in  it,  either  inrire,  or  in  part,  caufcs  very  dangerous  fymp- 
toms  to  the  mother,  and  fometimes  her  death. 

To  deliver  the  woman  of  the  after-birth,  the  midwife  muff  make 
two  turns  round  her  left-hand  with  the  navel-ffring,  or  with  the 
fame  hand  lay  hold  of  it  with  a  dry  cloth,  left  it  fhould  flip  between 
her  fingers,  and  with  the  right  take  it  only,  above  the  left,  near  the 
pudendum,  drawing  likewife  very  foftly  with  that  hand,  and  leaning 
the  ends  of  two  fingers  joined  together,  or  only  that  of  the  index  of 
the  fame  right-hand,  extended  aqd  carried  to  the  entrance  of  the 
vagina,  on  the  navel-ffring,  according  to  it’s  length  ;  obferving  al¬ 
ways  to  draw,  and  lean  particularly  towards  the  fide  where  the  after¬ 
birth  is  lefs  adherent,  and  not  to  take  the  navel-ffring  covered  over 
with  the  membranes  of  the  child. 

To  facilitate  the  expulfion  of  the  after-birth,  the  woman  muff 
blow  hard  into  one  of  her  hands  fhut,  as  fhe  would  do  into  a  bottle, 
to  difcover  if  it  be  flawed,  or  blow  her  nofe  hard,  or  thruff  a  finger 
into  her  mouth,  as  if  fhe  would  excite  herfelf  to  vomit;  or  flopping 
her  breath,  force  downwards,  as  if  fhe  would  go  to  ftool ;  fince  all 
thefe  different  motions  and  agitations  produce  the  fame  effe£t. 

If  notwithftanding  all  thefe  efforts,  the  woman  cannot  be  deli¬ 
vered  of  the  after-birth,  the  nurfe  or  fome  other  fkilful  woman  muff 
pafs  foftly  her  hand  over  the  belly  of  the  patient,  drawing  it  down¬ 
wards  in  manner  of  fri&ion,  and  if  all  this  will  not  do,  the  hand  muff 
be  introduced  at  laft  into  the  matrix,  to  extradit.  There  are  fome¬ 
times,  likewife,  after-births  fo  monftroufly  big,  that  it  is  impoflible 
to  extraCt  them,  though  the  navel-ffring  holds  faft  to  them. 

In  thofe  cafes  the  man-midwife  having  well  anointed  his  hand 
with  oil  or  pomatum,  and  pared  his  nails,  muff  introduce  it  into  the 
matrix,  to  feparate  the  after-birth  from  it  as  gently  as  poffible,  and 
draw  it  out  together  with  the  clods  of  blood  which  might  be  along 
with  it.  When  the  navel-ffring  is  not  broken,  it  ferves  to  guide 
the  hand  to  the  place  where  the  after-birth  is  fituated  ;  but  when  it 
is  broken,  the  operator  muff  take  a  particular  care  not  to  miffake  one 
part  for  the  other,  and  draw  the  matrix  ;  which  will  be  eafily  avoid¬ 
ed,  if  one  has  learned,  that  having  introduced  his  hand  into  the  ma¬ 
trix,  he  will  foon  difcover  the  difference  between  it  and  the  after¬ 
birth,  in  that  the  after-birth  is  full  of  little  inequalities,  produced  by 
the  roots  of  the  umbilical  vcffcls  on  thkt  fide  they  terminate  in  it  • 
befides,  the  veflels  ramified  throughout  it’s  whole  fubffance  are 
eafily  felt,  which  fubffance  is  much  more  foft  than  that  of  the 
matrix. 

But  if,  notwithftanding  all  thefe  endeavours,  the  after-birth  cannot 
be  extracted,  and  if  the  matrix,  becaufe  of  it’s  inflammation, cannot 
be  dilated  enough  to  go  and  fetch  it  without  an  extreme  violence,  or 
if  it  be  fo  inherent  that  it  cannot  be  feparated  from  it ;  then  to  avoid 
a  greater  evil,  molt  phyficians  and  men-midwives  are  of  opinion, 
that  the  operation  fhould  be  left  to  nature,  helping  it  by  means  of 
remedies  which  can  bring  the  after-birth  to  fuppuratioh. 

The  remedies  ufed  in  thofe  cafes  are  injections  into  the  matrix 
made  with  a  decoCtion  of  mallows,  marftu  mallows,  parietary,  and 
linfeed,  to  whicli  muff  be  added  oil  of  fweet  almonds,  or  of  white 
lilies;  adminiltering  befides  to  the  patient  pretty  ftrong  clyfters, 
that  the  efforts  fhe  fliall  make  to  go  to  ftool,  may  accelerate  the 
evacuation  of  the  after-birth,  by  which  means  feveral  evacuate  it 
with  the  ftools,  without  being  fenfible  of  it. 

At  the  fame  time,  to  avoid  a  fever  or  any  other  dangerous  acci¬ 
dents,  fhe  may  be  let  blood  in  the  arm  or  in  the  foot,  according  as 
it  will  be  judged  proper  or  neceffary  ;  ftrengtnening  her  the  while- 
with  good  cardiacs,  good  broth  made  with  v<*l  and  chickens,  and 
now  and  then  a  glafs  of  very  good  wine,  mixed  with  water,  pro¬ 
vided  fhe  has  no  fever.  r 

Thefe  inltruCtions  being  fufficient  for  natural  delivery,  we  pafs  to 
thofe  relating  to  ■  *  r 
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Preternatural  Deliveries. 

There  are  three  forts  of  preternatural  deliveries ,  viz.  the  laborious, 
the  difficult,  and  that  inti  re!  v  again/l  nature. 

A  laborious  delivery  is  that  whereby  the  mother  and  her  child 
(though  he  comes  into  the  world  in  a  natural  fituation)  fuffer  much. 

The  difficult  is  no  otherwife  different  from  the  laborious  than  by 
it’s  being  attended  with  feme  accidents  which  retard  it,  nd  i  nder 
it  difficult. 

But  the  delivery  againff  nature,  is  that  which,  by  reafon  of  the 
fituation  of  the  child,  can  never  be  done  without  the  affiltanceof  the 
operation  of  the  hand. 

The  difficulties  a  delivery  is  attended  with,  happen  either  from 
the  part  of  the  mother,  or  from  the  child,  and  often  from  both. 

If  the  difficulty  proceeds  from  the  part  of  the  mother,  fhe  being 
too  young  and  too  flrait  ;  (Tie  muff  be  handled  gently,  and  her  paf¬ 
lages  foftened  with  oil,  pomatum,  or freffi  butter,  anointing  them 
with  thofe  things  long  before  the  hour  of  her  delivery,  to  relax 
rhem,  and  render  them  more  eafy  to  be  dilated,  left  a  laceration  of 
fome  parts  fhould  happen  when  the  child  comes  into  the  world. 

If  the  woman  be  advanced  in  years,  and  pregnant  of  her  firfl 
child,  Ihe  mud  likewife  anoint  her  parts,  to  foften  the  inward  ori¬ 
fice  of  the  matrix,  which  being  harder,  cannot  be  fo  ealily  dilated  as 
in  young  women,  which  renders  the  labour  of  women  advanced  in 
years  always  much  more  tedious  than  that  of  others. 

Little,  or  ill-fliaped  women,  mud  not  be  j  ut  to  bed  to  be  deli¬ 
vered,  till  after  the  waters  are  broken  ;  but  are  to  dand  up,  and 
•walk  in  the  room,  if  their  drength  permits  it,  being  fupported  un¬ 
der  the  arms  ;  for  thus  they  will  have  their  refpiration  more  eafy  and 
free,  and  take  a  far  greater  advantage  of  their  pains,  than  if  they 
were  on  their  bed. 

■  A  lean  woman  mud  burned-  her  parts,  by  anointing  them  with 
oil,  pomatum,  &c.  to  render  them  (offer,  and  more  flippery,  that 
ihe  head  of  the  child  may  not  remain  long  in  the  paflage,  nor  be 
compreffed  or  bruifed,  by  the  hardnefs  of  the  bones  of  the  mother 
which  form  the  paflage. 

A  weak  woman  mud  be  cheered  up,  that  fhe  may  fupport  the 
pains  of  her  labour,  with  fome  good  burnt  wine  or  other  comfort¬ 
able  things,  according  to  the  exigency  of  fhe  cafe.  If  fhe  is  fear¬ 
ful,  fhe  mud  be  comforted  with  the  hopes  of  being  foon  delivered  ;  if 
on  the  contrary  her  pains  be  fmall,  fhort,  with  long  intervals  be¬ 
tween,  and  of  a  bad  fort,  flying  back  towards  the  reins,  or  if  die 
hashone,  they  mud  be  provoked  by  giving  her  pretty  flrong  clyders, 
and  other  proper  remedies :  for  we  mod  commonly  preferibe  in  thofe 
cafes  a  large  fpoonful  or  two  of  a  flrong  tindure  of  cinnamon,  to 
which  we  add  a  few  dropsrif  that  of  ambergris,  and  three  drops  of 
oil  of  guaiacum  :  which  remedy  ferves  likewife,  when,  the  pains/ 
which  were  very  good  at  the  beginning,  are  quite  gone. 

If  the  woman  has  a  violent  flooding,  or  convulfions,  die  mud  be 
delivered  as  foon  as  poffible.  If  the  excrements  be  retained,  and 
fhe  cannot  void  them  of  herfelf,  the  expulfion  thereof  mud  be  ex¬ 
cited  bv  clyders,  for  they  caufe  violent  pains  which  are  needlefs  and 
bad,  becaufe  they  are  difperfed  throughout  the  belly,  without  forc¬ 
ing  downwards.  And  if  fhe  cannot  make  water  becaufe  of  the  ex- 
cemve  compreflion  of  the  matrix  on  the  neck  of  the  bladder,  the 
woman  herfelf  mud  lift  up  her  belly  a  little  with  her  hands,  and  if  it 
cannot  be  done  otherwife,  a  hollow  probe  mull  be  introduced  into 
the  bladder  to  facilitate  the  evacuation  of  the  urine.  If  the  difficulty 
of  the  delivery  proceeds  from  the  bad  fituation  of  the  woman,  die 
mud  be  put  into  another  agreeable  to  her  fhape,  obferving  all  the 
circumdances  heretofore  mentioned. 

If  the  woman  be  furprifed  with  fome  malady,  the  cure  thereof 
mud  be  undertaken  according  to  the  nature  thereof,  but  with  dill 
more  precaution  than  at  another  time  :  If  it  be  bv  reafon  of  the  in- 
difpofitions  of  the  matrix  alone,  as  of  it’s  obliquous  fituation,  one 
mud  remedy  it  as  well  as  he  can  by  that  of  the  body.  If  it  be  by  it’s 
vicious  conformation,  having  it’s  neck  hard,  callous,  and  too  nar¬ 
row,  it  muft  be  anointed  with  oil  and  pomatum,  as  above-men¬ 
tioned.  If  it  was  by  fome  flrong  cicatrix  which  could  not  be  fof¬ 
tened,  proceeding  from  an  ulcer  which  had  preceded,  or  of  fome 
laceration  made  by  a  violent  delivery  which  had  likewife  beenglu- 
tinated,  the  feparation  thereof  mud  be  made  by  a  proper  inltru- 
ment,lcd  another  laceration  fhould  happen  in  another  place,  which 
would  render  the  cafe  worle  afterwards  ;  and  which  mud  be  made 
in  the  place  judged  mod  convenient ;  avoiding  to  do  it  towards  the 
fuperior  part,  becaufe  of  the  bladder. 

If  the  membranes  of  the  waters  be  fo  drong,  that  they  cannot 
break  at  the  time  of  delivery,  they  may  be  broken  with  the  fingers, 
provided  the  child  be  then  very  far  advanced  at  the  paflage,  and 
follows  foon  after  that  laceration,  the  inward  orifice  of  the  matrix 
being  fufficiently  dilated  and  well  foftened  :  for  otherwife  there 
would  be  fome  danger  that,  the  waters  being  evacuated,  the  child 
fhould  remain  a  long  while  dry,  and  one  would  be  obliged  to  fupply 
to  it,  by  humeding  thofe  paflages,  with  fomentations  of  emollient 
herbs  and  oils  ;  which  has  never  lb  good  an  effed  as  when  nature 
operates  of  itfelf,  by  means  of  the  waters. 

Thofe  membranes  fometimes  advanced)  far  out  at  the  pudendum 
before  the  child  comes  out,  that  they  hang  the  length  of  more  than 
four  fingers  breadth,  refcmbling  a  bladder  full  of  water;  there  is 
then  no  very  great  danger  to  break  them,  if  they  be  not  broken  al¬ 
ready  ;  for  the  child  is  always  at  the  paflage  ready  to  come  o'ut  when 
that  happens.  One  mult  take  care  not  to  draw  thofe  membranes 
With  the  hand,  becaufe  thereby  the  af  ter-birth,  to  which  thofe  mem¬ 
branes  are  very  adherent,  would  be  feparated  from  the  matrix  be¬ 
fore  it’s  time.  Sometimes  alfo,  the  waters  are  infenlibly  evacuated 
through  a  laceration  made  inward)  v  to  the  membranes  of  the  child, 
ch  remaining  whole  at  the  fore  part  of  it’s  head,  to  which  they 
ferveasa  forehead  cloth,  and  line  it  immediately,  hinder  it  from 
being  forced  out  by  the  pains ;  in  that  cafe,  the  membranes  mud  be 
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broken  provided  the  paflage  be  fufficiently  dilated,  that  the  head 
ot  the  child  may  be  at  liberty  to  advance  into  it. 

If  the  navel -firing  falls  out  of  the  matrix,  it  mud  be  Imme^ 
diately  pufhed  back  into  if,  hindering  it,  if  poffible,  from  falling  out 
again,  otherwife  the  woman  muff  be  dehV red  as  foon  as  poffible: 
bur  if  the  after-birth  falls  our,  it  mud  never  be  pulhed  back  into  the 
matrix,  becaufe,  when  once  out  of  it,  it  is  of  no  ufe  to  the  child  : 
on  the  contrary,  it  would  be  an  obflacle  to  it’s  birth,  if  it  was 
pulhed  back  ;  in  that  cafe  it  mud  be  cut  off  after  the  navel-flring 
has  been  tied,  and  the  child  taken  out  as  foon  as  poffible  ;  for  if  the 
child  was  left  in  the  matrix  it  would  be  foon  fuffbeated,  if  it  was  not 
dead  already,  as  it  almofl  always  happens,  when  the  after-birth, or 
even  the  navel  firing,  comes  out  firfl. 

When  the  difficulty  proceeds  only  from  the  part  of  the  child 
who  is  dead,  one  mud  obferve  the  fame  method  as  in  the  natural 
delivery  ;  befides  which  the  woman  mud  make  all  the  efforts  die 
can  to  force  it  out,  for  a  dead  child  cannot  help  itfelf,  no  more  than 
w  Ten  it  is  extremely  weak  ;  taking  at  the  fame  time  fome  comfor-1 
tatives,  led  the  putrid  vapours  which  exhale  from  a  dead  child, 
lhould  caufe  her  fome  fvneopes.  But  if  the  child  be  fo  dropfical  in 
1 1  s  belly  or  head,  that  it  can  never  come  out  becaufe  of  the  great 
diflention  and  bulk  of  thefe  parts  ;  then  the  membranes  mud  be 
broken  to  evacuate  the  waters  ;  and  if  it  be  of  a  monflrous  bignels 
in  it’s  body,  or  head  only,  or  there  be  two  heads,  or  it  be  joined  to 
another  child;  in  thofe  cafes  (to  fave  the  mother]  one  mud  either 
PairaSe\  in  proportion  to  the  bignefs  of  the  monflrous 
child  (if  fueh  a  thing  be  poffible],  or  extrad  it  with  the  inflruments, 
if  one  be  indifpenfably  obliged  to  it,  to  hinder  the  mother  from  pe- 
rifhing  with  her  child.  '  r 

Inflruments  fhould  never  be  ufed  but  in  cafes  of  extreme  danger  ; 
and  when  all  other  means  have  proved  ineffedual,  or  are  judged  ini 
tirely  needlefs. 

The  obfervations  a  man-midwife  is  obliged  to  make  before  he  un-» 
dertakes  to  deliver  a  woman,  are,  firfl,  to  take  care  that  the  woman 
has  flrength  enough  to  undergo  the  operation  ;  which  he  will  dis¬ 
cover,  it  by  feeling  her  pulfe,  he  finds  it  drong  or  weak,  unequal 
and  intermittent  ;  examining  befides  her  face,  and  particularly  if 
her  eyes  be  heavy  and  funk,  and  her  fpeech  Weak ;  if  the  matrix,  and 
all  the  lower  part  of  her  belly  be  extremely  high  and  inflamed,  if 
all  the  extremities  of  her  body  be  cold,  if  fhe  has  frequent  fyncopes 
attended  with  cold  fweats,  if  die  falls  into  convulflons  with  lofs  of 
knowlege  ;  and  laflly,  it  all  her  countenance  indicates  that  the  ope¬ 
ration  would  be  needlefs,  and  is  not  to  be  undertaken  without  the 
imminent  danger  of  the  woman  dying  in  the  man-midwife’s  hand. 

W hen  a  woman  has  all  her  drength,  the  man-midwife,  confcious 
that  die  is  capable  to  undergo  the  operation,  mud  place  her  on  her 
back  acrofs  the  bed,  that  he  may  w-ork  with  more  eafe,  her  but¬ 
tocks  a  little  higher  than  her  fhoulders,  or  at  lead  her  body  equally 
Situated,  when  it  is  neceffary  to  turn  the  child  to  make  it  take  ano¬ 
ther  fituation. 

But  when  the  child  is  to  be  extraded,  the  woman  mud  be  placed 
in  the  fituation  mentioned,  when  wefpoke  of  the  natural  delivery, 
fo  as  to  have  her  head  and  breaft  a  little  higher  than  the  red  of  her 
body,  to  eafe  her  refpiration,  and  that  fhe  may  ad  her  part  in  the 
expulfion  of  the  child,  by  draining  and  forcing  downwards,  when 
the  midwife  bids  her.  Thus  fituated,  fhe  mud  have  her  legs  folded 
in  fuch  a  manner  that  her  heels  be  pretty  near  her  buttocks,  and  her 
thighs  feparated  from  one  another,  and  kept  in  that  podure  by  tw'o 
pretty  drong  perfons  ;  another  holding  her  under  the  arms  led  her 
body  fliould  follow  in  theextradionof  the  child,  which  is  mod  com¬ 
monly  attended  with  a  great  effort  on  the  part  of  the  man-midwife, 
who  fhould  make  all  the  deliveries  againlt  nature,  fittingmn  a  chair 
of  a  height  proportioned  to  the  fituation  of  the  woman,  theoutw’ard 
entrance  of  w'hofe  matrix  mud  anfwrer  to  very  near  the  height  of  the 
man-midwife’s  elbow  while  fitting,  that  he  may  operate  with  a 
greater  fecurity  and  facility,  without  fatiguing  himfelf  to  excefs:for 
when  he  has  once  fatigued  himfelf  in  operating,  he  cannot  work 
afterwards  w  ith  the  fame  dexterity,  norfo  quick. 

Thus  done,  he  mull  anoint  the  w'hole  matrix  with  oil  or  poma¬ 
tum,  that  he  may  eafily  introduce  his  hand  into  it,  w'hich  mud  be 
anointed  likewife,  and  have  the  other  conditions  above  fpecified. 

In  all  the  deliveries  againfl  nature,  which  proceed  only  from  the 
bad  fituation  of  the  child,  without  being  accompanied  with  any 
other  confiderable  accident,  one  mud  wait  to  extract  the  child,  till 
the  matrix  be  paffibly  opened,  and  it’s  inward  orifice  fufficiently 
prepared  and  foftened,  particularly  if  it  be  a  firfl  child.  There¬ 
fore  when  it  is  perceived  that  the  child  prefents  itfelf  in  a  bad  fitua¬ 
tion  at  the  beginning  of  the  labour,  the  membranes  which  contain 
the  waters  mult  not  be  broken,  but  at  the  time  the  paflages  are 
found  difpofed  to  permit  theextradion  of  the  child  without  much 
violence  ;  and  if  the  waters  are  evacuated  before  the  matrix  can 
be  fufficiently  opened,  one  fhould  notw'ithflanding  wait  a  little  the 
preparation  of  the  paflages,  if  there  be  any  appearance  of  it,  with¬ 
out  however  differing  the  parts  to  grow  dry  by  the  intire  evacuation 
of  the  waters.  For  though  the  child  be  in  a  bad  fituation,  it  is  yet 
fufficiently  vivified  by  the  navel-flring  while  it  remains  in  the  ma¬ 
trix,  and  is  not  yet  much  engaged  in  the  paflage  in  it’s  bad  fitua¬ 
tion  ;  and  the  mother  on  her  fide  is  no  otherwife  incommoded 
thereby,  than  by  the  tedioufnefs  of  her  labour.  If  a  man-midwife 
fhould  a<A  otherwife,  the  child  would  be  in  a  much  greater  danger 
toperifli  in  the  paflage  at  the  time  of  the  operation,  becaufe  of  the 
narrow  nefs  of  the  fpace,  which  would  detain  it  longer,  the  opera¬ 
tion  itfelf  be  attended  with  much  more  difficulty,  and  the  mother 
treated  with  more  violence.  v 

If,  by  the  motion  of  the  child,  a  man-midwife  cannot  be  fure 
that  it  is  alive,  when  the  waters  are  broken,  he  mult  Aide  as  foon  as 
poffible  his  hand  gently  into  the  matrix,  where  he  will  feel  the  pul- 
fationof  the  umbilical  arteries,  which  will  be  much  flronger  if  h* 
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touches  it  very  near  the  belly  of  the  child  ;  or  having  found  one  of  I 
the  child’s  hands,  he  will  feel  the  artery  of  the  wrift,  but  it  has  not 
then  fo  fenfible  a  motion  as  that  of  the  umbilical  arteries  ;  if  then 
he  feels  the  pulfation  of  thofe  arteries,  he  may  be  fure  that  the 
child  is-alive  i  as  likewife,  if  having  put  the  extremity  of  his  finger 
mto  it’s  mouth,  he  feels  the  tongue  ftir.  -  ! 

But  on  the  contrary,  the  child  is  dead,  if  it  has  not  ftirred  for  a 
confiderahle  time  ;  if  the  matrix  voids  foetid  and  cadaverous  humi¬ 
difies;  if  the  woman  feels  exceffive  pains,  and  a  great  weight  in 
her  belly  ;  if  the  child  falls  like  a  lump  always  on  the  fide  file  lays  ; 
if  ihe  ha-sVyncopes,  and  frequent  convulfions  ;  if  it  is  long  fince  the 
navel-firing,  or  after-birth  is  come  out ;  if  introducing  the  hand 
into  the  matrix,  the  child  is  felt  cold,  his  umbilic  without  pulfa¬ 
tion,  and  it’s  tongue  immoveable  ;  and  if  feeling  it’s  head,  it  is  , 
found  fofc,  and  the  bones  vacillent  ;  the  brain  being  without  pul¬ 
fation  when  the  child  is  dead. 

But  we  can  only  draw  conjectures  of  the  death  of  the  child,  if 
the  woman  has  been  wounded,  if  file  has  a  great  flooding,  it  file 
is  not  at  term  ;  if  there  be  four  or  five  days  fince  her  waters  are 
broken  ;  if  file  has  a  leaden  colour,  her  eyes  much  funk,  and  a  de¬ 
jected  look  ;  if  her  breath  be  very  bad,  her  breafis  flabby,  and  the 
bignefs  of  the  bottom  of  her  belly  has  been  diminifhed  for  feme 
time,  without  the  evacuation  of  the  waters. 

Moft  of  the  figns  above-mentioned,  as  well  the  mod  fure,  as  thofe 
by  conjectures,  muft  meet  together  to  certify  that  a  child  is  dead, 
for  feveral  of  them  are  equivocal,  when  they  are  alone. 

How  to  help  a  Woman  when  the  Child prefents  one  or  two  Feet  foremojl . 

If  a  child  prefents  one  or  two  feet  foremolt,  place  the  woman  in 
the  polture  heretofore  deferibed  for  preternatural  deliveries,  and 
draw  it  out  in  that.poflure,  in  the  manner  wp  are  going  to  deferibe, 
taking  care  that  both  feet  belong  to  one  child. 

So  foon  as  the  man-midwife  has  found  the  two  feet  of  the  child, 
he  muft  bring  them  out ;  then  taking  them  with  both  his  hands, 
above  the  ancles,  and  holding  them  near  one  another,  he  will  draw 
them  equally  in  that  manner,  till  the  thighs  and  hips  of  the  child  be 
extraded,  laying  hold  fometimes,  likewife,  of  the  thighs  above  the 
knees,  fo  foon  as  there  will  be  room  to  do  it,  taking  care  to  envelope 
thofe  parts  with  a  piece  of  dry  cloth,  left  his  hands,  which  are  greafy, 
filould  flip  on  the  body  of  the  child,  very  flippery  of  itfelf.  Which 
done,  holding  always  the  child  by  it’s  two  feet,  and  above  the  knees, 
he  will  draw  it  thus,  to  the  top  of  the  bread  ;  after  which  he  will 
pull  down,  on  each  fide,  the  two  arms  of  the  child  along  it’s  body  ; 
obferving  to  take  them  rather  by  the  hands  towards  the  wrift,  than  by 
any  other  place,  and  to  difengage  them  gently,  from  the  paffage  one 
after  another,  without  forcing  them  too  much,  for  fear  of  breaking 
them  ;  and  taking  care,  then,  that  the  belly  and  face  be  direCtly 
downwards  ;  to  avoid  the  head  being  flopped  at  the  chin  by  the  os 
pubis :  therefore  if  it  was  not  in  that  fituation,  it  fhouldbe  turned  ; 
which  may  be  eafily  done,  if  when  one  begins  to  draw  the  child  by 
the  feet,  they  be  inclined,  in  turning  them  by  degrees,  in  proportion 
as  the  extraction  is  made, till  it’s  heels  regard  direCtly  the  belly  of  the 
woman  ;  and  if  they  were  not  quite  in  that  fituation,  when  the  child 
has  been  drawn  as  far  as  to  the  top  of  the  thighs,  before  it  be  drawn 
further  out,  the  man-midwife  muft  introduce  one  of  his  hands,  as 
flat  as  poflible,  fo  far  as  to  the  pubis  of  the  child,  and  with  his  other 
hand  hold  the  two  feet,  to  turn,  at  the  fame  time,  it’s  body  on  that 
fide  it  is  the  moft  difpofed  to  receive  a  good  fituation,  till  it  has  it’s 
breaft  and  face  downward  ;  and  having  thus  brought  it  up  as  far  as 
towards  the  top  of  the  fhoulders,  he  muft  take  great  care  to  take  his 
time  (bidding  the  Woman  to  make  fome  efforts  at  that  very  inftant) 
that  it’s  head  may  take  the  place  of  the  feet  at  the  fame  moment 
they  have  quitted  it,  whereby  it  will  not  be  flopped  at  the  paffage. 

When  the  head  of  the  child  feparates  from  it’s  body,  and  remains 
alone  in  the  matrix,  either  by  reafon  of  putrefadion,  or  for  ano¬ 
ther  caufe  ;  the  man-midwife  muft  immediately,  without  delay,  and 
before  the  matrix  doles  itfelf,  introduce  his  right-hand  into  it, 
and  (earch  the  mouth  of  the  head  (which  is  the  only  hold  remainin'* 
then)  and  having  found  it,  thruft  one  or  two  fingers  into  it, 
and  his  thumb  under  it’s  chin,  after  which  he  may  draw  it  foftly, 
holding  it  thus  by  the  inferior  jaw  bone.  But  if  that  bone  was  to 
part  from  the  head,  in  the  efforts  made  to  extraCl  it,  as  it  happens 
often  when  there  is  putrefadion  ;  in  that  cafe  he  muft  take  his  right- 
hand  out  of  the  matrix,  to  Aide  the  left  into  it,  with  which  he  will 
fupport  the  head,  and  with  the  right  take  a  narrow,  but  very  ftrong 
hook,  and  with  a  Angle  branch,  which  he  will  Aide  along  the  infide 
of  his  other  hand,  turning  the  point  towards  it,  for  fear  of  wounding 
the  matrix  ;  and  thus  introduced  Avail  turn  it  towards  the  head,  to 
run  it  into  the  orbit  of  the  eye,  or  into  the  holes  of  the  ears,  or  into 
that  of  the  occiput,  or  between  the  futures,  according  as  he  will 
find  it  moft  pradicable,  endeavouring  always  to  lay  hold  of  the 
place  he  will  fix  it  to,  as  faft as  poflible;  after  which  drawing  the 
head  thusfaftened  to  the  hook,  and  helping  with  the  left-hand  to 
guide  it,  Ire  muft  make  the  intire  extraC«on  thereof;  taking  care, 
when  brought  near  the  paffage,  to  draw  his  hand  out  of  the  matrix’ 
left  thepallage  fliould  be  ftreightened  therewith,  leaving  only  fome 
fingers  towards  the  fide  of  the  head,  to  difengage  it  with  more  fa¬ 
cility,  and  to  hinder  the  matrix  from  being  wounded  by  the  hook, 
in  cafe  itfhould  chance  to  lofe  it’s  hold. 

In  a  cafe  of  necefiity,  and  for  want  of  a  hook,  take  a  piece  of  foft 
tape,  three  fingers  broad,  and  two  yards  long,  or  thereabout,  folded  - 
in  two,  and  laving  hold  of  both  ends  with  the  left-hand,  introduce 
with  the  right  the  middle  thereof  into  the  matrix,  fo  that  it  may  be 
placed  on  the  hind  part  of  the  head,  as  a  ftonc  in  a  fling  ;  and  then 
drawing  the  tape  by  the  two  ends  joined  together,  make  the  ex¬ 
traction  of  the  head,  without  the  leatf  fear  that  the  tape  Ihould  flop 
the  pafiage,  fince  it  takes  but  very  little  room.  And,  we  are  of  opi¬ 
nion,  this  is  the  fafeft  manner  of  making  that  extraction,  and  have 
always  preferred  it  to  a  hook,  with  very  great  fuccefs. 
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If  notwithftanding  all  thefe  different  methods  the  man-midwife 
cannot  extra#  the  head,  becaufe  it  is  too  large,  he  muft  diminifh 
the  bignefs  thereof  with  a  bowed  knife  ;  introducing  firft  his  left- 
hand  into  the  matrix,  and  withth-e  right  Aiding  likewife  that  knife 
into  it,  taking  great  care  in  doing  it,  that  the  point  of  the  knife  be 
turned  towards  the  infide  ofhis  left-hand,  for  fe.1r  of  wounding  the 
matrix  ;  which  done,  he  will  turn  it  again  towards  the  futures  of 
the  head,  and  particularly  towards  tise  place  of  their  junction 
where  he  will  make  an  incifion  with  that  inftrument ;  whereby 
having  feparated  fome  pieces  thereof,  he  may  with  a  greater  facility 
draw  the  reft  ;  or  at  leaft  having  emptied  part  of  the  brain  through 
the  aperture  he  had  made,  the  bignefs  of  the  head  being  thereby 
much  diminifhed,  the  extraction  may  be  lefs  pcnible. 

If  the  after-birth  be  quite  feparated  from  the  matrix,  it  muft  be 
extracted  firft,  otherwife  it  would  be  an  obftacle  to  the  extraction  of 
the  head  :  but  if  it  be  yet  adherent  to  the  matrix,  it  muft  be  left  in 
it,  till  after  the  extraction  of  the  head  ;  for  if  the  man  midwife  were 
to  feparate  it  then  from  the  matrix,  there  wouldenfuea  very  great 
flooding,  which  would  beincreafed  by  the  agitation  of  the  operation  • 
for  the  veffels  to  which  it  is  joined  remain  commonly  open,  while 
the  matrixremainsin  the  diftention  caufed  by  the  head  retained  in  it. 
and  do  not  clofe  till  after  it  has  been  delivered  of  that  foreign  body  ; 
befnies  which,  the  after-binhrcmainir,gthus  fattened  during  the  ope¬ 
ration,  hinders  the  matrix  from  being  eafily  Contufed  and  wounded. 

How  to  afjif  a  Woman  whofe  Child  prefents  itfelf  by  the  fide  of  the 
Head;  and  likewife  ivhen  it  prefents  itfelf  with  the  Face  foremof. 

As  foon  as  it  is  found  that  the  child  prefents  itfelf  in  that  bad 
potture,  the  woman  muft  be  bid  to  lie  down,  for  fear  it  would  be 
very  difficult  to  pufh  in  the  child  (as  it  muft  be  done,  to  make  it 
take  a  natural  fituation)  if  it  was  advanced  further  into  the  paffage. 

1  o  perform  this  operation,  the  woman  muft  be  put  in  a  commo, 
dious  fituation,  making  her  to  lean  a  little  on  the  fide  oppofite  to 
the  bad  one  of  the  child ;  then  the  man-midwife  fhall  Aide  his  hand, 
well  anointed  with  oil,  on  the  fide  of  the  head  of  the  child,  tofetit 
right ;  bringing  it  gently,  with  his  fingers  placed  between  it  and 
the  matrix,  to  a  right  fituation  ;  bur  ftiould  the  head  be  fo  mucij 
engaged,  that  the  thing  cannot  be  effected  in  that  manner,he  mutt 
Aide  his  hand  as  far  as  the  fhoulders  of  the  child,  that  pufhing  them 
back  a  little  in  the  matrix,  he  may  put  him  in  a  natural  and  con¬ 
venient  fituation. 

But  if  the  head  cannot  be  reduced,  becaufe  of  the  bad  fituation 
of  the  body  of  the  child,  which  hinders  it’s  being  fet  right ;  then 
one  muft  have  recourfe  to  the  laft  remedy  to  fave  the  child’s  life, 
which  is,  to  turn  it  intirely,  by  going  to  fetch  the  feet,  to  draw  it 
by  them  in  that  fame  moment. 

At  other  timds  the  child  prefents  itfelf  with  it’s  face  foremoft, 
having  it’s  head  bent  backwards,  in  which  poftureit  is  very  difficult 
to  bring  it  into  the  world  ;  and  if  it  remains  long  in  it,  becomes  fa 
livid  and  puffed  up,  that  he  appears  monftrous. 

A  man-midwife  muft  proceed  in  thisdelivery  in  the  manner  pre- 
feribed  when  the  child  prefents  it’s  head  fideways,  which  muft  be 
fet  right  with  the  hands,  obferving  always  to  do  it  as  gently  as  pof- 
fible,  for  fear  of  hurting  the  face  of  the  child. 

The  Method  of  delivering  a  Woman,  when  the  Body  of  the  Child  is  Jlsppei 
at  the  Paffage  by  the  Shoulders ,  after  the  Head  is  come  out. 

If  the  fhoulders  do  not  pafs  after  the  head  has  been  pulled  in  a 
proper  manner,  the  man-midwife  muft  Aide  one  or  two  fingers  of 
each  hand  under  each  arm-pit,  with  which,  bending  them  inwards, 
the  Aioulders  will  be  drawn  by  degrees  ;  but  when  they  have  en¬ 
tered  the  paffage,  and  are  intirely  difengaged  from  it,  if  he  cannot 
have  the  child  yet,  holding  it  thus  under  the  arm-pits,  then  it  is 
fure  that  it  is  flopped  by  fome  other  impediment,  and  is  certainly 
monftrous  in  fome  part  of  it’s  body  ;  or,  as  it  happens  often  on 
that  occafion,  it  isdropfical  in  the  abdomen,  which  hinders  it  from 
being  extra&ed  from  the  matrix,  by  reafon  of  the  eminence  and  big¬ 
nefs  of  it’s  belly,  without  a  punfture  to  procure  the  evacuation  of 
the  water ;  which  is  done  by  introducing  the  left-hand  into  the  ma¬ 
trix,  as  far  as  to  the  place  where  the  belly  is,  and  then  running 
along  the  infide  of  the  fame  hand  with  the  right,  a  hook,  or  a  bowed 
knife,  the  point  thereof  turned  towards  the  belly  of  the  child,  that 
point  muft  be  thruft  into  it  at  once  ;  and  when  it  is  extracted  from 
the  hole  th^  it  has  made,  two  fingers  mull  be  introduced  into  it  to 
dilate  it,  whereby  all  the  waters  are  evacuated  in  an  inftant ;  after 
which  the  reft  of  the  body  of  the  child,  flopped  in  the  matrix,  is 
extracted  without  difficulty. 

The  Manner  of  offfing  a  Woman  in  a  Labour  where  the  Child  prefents 
one  or  both  Hands  together  with  the  Head.  ^  " 

To  give  herafliftanee,  if  a  midwife,  or  man-midwife,  finds  that 
one  of  the  hands  prefents  itfelf  thus,  together  with  the  head  of  the 
child,  he  muft  not  be  furtered  to  advance  further,  and  to  engage  it¬ 
felf  more  in  the  pafiage  in  that  fituation  ;  therefore  having  made 
the  woman  to  lfe  down,  fo  as  to  have  her  buttocks  a  little  rifen,  he 
muft  pufti  back  with  his  hand,  as  far  as  poflible,  that  of  the  child, 
or  both,  if  they  both  prefent  themfelves,  giving  room  by  that  means 
to  the  head  of  the  child  to  ad  vance  forwards  alone  ,  which  done,  i£ 
the  head  be  fideways,  he  muit  reduce  it  to  the  natural  fituation,  i.  e. 
place  it  in  the  middle  of  the  paffage,  to  make  it  come  out  in  a  ftraic 
line,  •' 

How  to  afjif  a  Woman  in  Labour,  when  the  Child  prefents  one  or  both 

Hands  alone. 

This  is  due  of  the  worft  and  the  moft  dangerous  poftures  it  can 
prefent  itfelf  in,  either  for  itfelf,  or  for  the  mother.  - 

Therefore  the  woman  having  been  placed  in  a  proper  fituation^ 
the  hands  or  arms  of  the  child  which  prefent  themfelves  at  the 
paffage,  muft  be  quickly  pufticd  back  into  the  matrix,  the  man- 
midwife  Hiding  afterwards  his  handinto  the  matrix, under  the  breaft 
5  .  and 
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and  belly  of  the  child,  and  fo  far  that  he  may  reach  the  feet,  which 
he  will  draw  gently  to  himfelf  to  Jurn  it,  and  extraft  it  by  them  ; 
taking  care  to  do  it  with  as  little  violence  as  he  can  ;  without  amu- 
fing  himfelf  to  give  the  child  a  natural  fituation  ;  which  it  would 
be  very  difficult  to  do,  becaufe  he  has  his  whole  body  crofs-wife, 
when  he  prefents  thus  an  arm  alone,  as  far  as  the  elbow  or  fhoul- 
der  ;  obferving  when  he  thus  introduces  his  hand  into  the  matrix, 
he  mull  Aide  it  inlide  of  the  membranes  of  the  child,  and  not  be¬ 
tween  the  membranes  and  the  matrix  ;  for  thofe  membranes,  which 
yne  the  whole  infide  of  the  matrix,  facilitate,  by  their  polifhed  flip- 
fiery  fubftance,  the  turning  of  the  child,-  and  hinder,  by  their  in- 
terpofition,  the  matrix  from  being  hurt  by  the  hand  of  the  man- 
midwife  in  the  operation. 

As  foon  as  the  man-midwife  has  thus"  turned  the  child  by  the 
feet,  if  he  was  to  lay  hold  but  of  one,  he  mull  fearch  the  other  to 
bring  it  along  with  the  firft  ;  that  holding  both,  he  may  .govern 
himfelf  in  the  extradionof  the  child,  in  the  manner  deferibed  for 
the  delivery  where  the  child  prefents  his  feet  foremoft. 

But  if  the  arm  was  fo  far  advanced,  fo  big,  and  fo  tumefied,  that 
it  could  not  be  put  back  without  much  difficulty,  Ambrofe  Pare 
advifes,  if  the  child  is  dead,  to  cut  the  arm  as  far  as  poflible  ;  though 
it  is  far  better  and  fafer  to  wring  it  off",  becaufe,  being  very  tender, 
it  will  be  eafily  feparated  from  the  body,  at  the  articulation  of  the 
humerus  with  the  fhoulder-bone.  But  when  a  child  is  to  be  mutila¬ 
ted  thus,  or  extraded  with  a  hook,  the  man-midwife  mult  be  very 
fure  that  it  is  dead. 

Hnu  to  deliver  a  Woman  when  the  Child  prefents  it's  Feet  and  Hands. 

If  the  child  prefents  it’s  hands  and  feet  together,  it  is  abfolutely 
impoffible  it  fhouid  come  out  in  that  fituation  ;  therefore  the  man- 
fnidwife  carrying  his  hand  towards  the  orifice  of  the  matrix,  will 
feel  nothing  but  a  quantity  of  fingers  near  one  another  ;  and  if  the 
matrix  be  not  well  open  vet,  he  will  not  be  foon  able  to  diftinguifh 
precifely  the  feet  from  the  hands,  becaufe  they  are  fo  clofe together, 
that  they  feem  almoft  all  of  the  fame  figure.  But  fo  foon  as  the 
matrix  will  be  dilated  enough  to  introduce  the  hand  into  it,  he 
\vill  diftinguifh  eafily  which  are  the  hands,  and  which  rhe  feet ;  and 
then  he  will  fiide  it  as  far  as  towards  the  head  of  the  child,  which  he 
will  find  pretty  near  ;  he  will  pufh  it  back  gently,  together  with  the 
hands,  towards  the  bottom  of  the  matrix,  leaving  rhe  feet  in  the 
fame  place  where  he  has  found  them  ;  then  placing  the  woman  in 
a  commodious  fituation,  i.  e.  her  buttocks  a  little  riling,  he  will 
lake  the  child  by  both  feet,  and  draw  it  in  the  manner  heretofore 
deferibed,  when  we  treated  of  extracting  a  child  by  the  feet. 

How  to  deliver  a  Woman,  1 .  When  the  Child  prefents  it's  Knees. 

Having  difeovered  that  it  is  the  knees  the  child  prefents,  do  not 
fufFer  it  to  advance  further  ;  but  having  placed  the  woman  in  a 
convenient  liquation,  pufh  the  knees  of  the  child  gently  back  into 
the  matrix,  to  be  more  at  liberty  to  unfold  it’s  legs  one  after  ano¬ 
ther ;  which  to  effect,  put  one  or  two  fingers  under  the  ham,  and 
guiding  it  flowly  along  the  hinder  part  of  the  leg,  which  draw  al¬ 
ways  a  little  obliquely,  till  you  have  found  the  foot ;  then  having 
difengaged  one  of  them,  do  the  fame  to  the  other,  proceeding  in 
the  fame  manner  as  done  to  the  firft ;  after  which  having  drawn  them 
both  out,  make  the  extradiion  of  the  child,  as  if  it  was  to  come  the 
feet  foremoft  ;  obferving  always  to  extract  it  the  face  downwards. 

1 1 .  Where  the  Child  prefents  the  Shoulder ,  Back,  or  Buttock. 

To  perform  the  operation,  where  the  fhoulder  prefents  itfelf  firft, 
the  man-midwife  muft  pulh,  with  his  hand,  the  fhoulder  a  little 
back  into  the  matrix,  that  he  may  with  greater  facility  introduce  his 
hand  into  it  ;  and  Hiding  it  afterwards  along  the  body  of  the  child, 
on  the  fide,  he  will  find  the  thing  more  eafy,  he  will  fearch  the 
feet,  to  turn  the  child  intirely  in  bringing  them  to  the  paffage  ; 
after  which  he  will  extract  it,  as  it  is  done  when  the  child  prefents 
the  feet  foremoft.  * 

It  the  child  prefents  it’s  back  foremoft,  the  man-midwife  muft 
Hide  his  hand  along  the  back  towards  it’s  lower  part  till  he  has  found 
the  feet  of  the  child,  extrading  it  afterwards,  as  when  it  prefents 
it’s  feet. 

But  when  the  child  comes  the  buttock  foremoft,  if  it  be  fmallor 
of  a  middle  fize,  and  the  mother  tall,  having  the  paffage  pretty 
large,  it  can  very  well  come  out  in  that  pofture,  with  a  little  help  ; 
for  though  it  has  then  it’s  body  bent,  the  thighs  foldefl  towards  the 
belly,  which  is  foftifh,  force  their  paffage  over-againft  it,  without 
much  difficulty.  Which,  notwithftanding,  as  foon  as  the  man- 
midwife  has  difeovered  that  the  buttock  of  the  child  prefents  itfelf 
foremoft,  he  muft  next  pulh  back  the  buttock,  if  he  can  do  it  with¬ 
out  violence  ;  and  Hiding  afterwards  his  hand  along  the  thighs,  as 
far  as  the  legs  and  feet  of  the  child,  he  mutt  bring  them  gently,  one 
after  another,  out  of  the  matrix,  unfolding,  extending,  and  turning 
them  towards  the  moll  eafy  fide ;  taking  great  care  to  do  it,  with¬ 
out  any  contorfion  or  difiocation  ;  and  extracting  the  reft  of  the 
body,  as  if  the  child  was  to  come  with  it’s  feet  foremoft. 

The  child  isfometimes  fo  far  advanced  into  the  paffage  with  it’s 
buttock  foremoft,  that  it  is  abfolutely  impoffible  to  pufh  it  back, and 
therefore  muft  neceffarily  come  into  the  world  in  that  bad  fitua¬ 
tion  ;  but  to  help  the  child  to  it,  the  man-midwife  muft  Hide  one 
or  two  fingers  of  each  hand  on  the  fide  of  the  buttocks,  to  introduce 
them  towards  the  groin,  as  foon  as  he  will  be  capable  to  do  it  with¬ 
out  violence,  and  having  bent  them  inwards,  he  muft  draw  the 
backfide  out  as  far  as  the  thighs  ;  then  drawing  them  a  little  ob¬ 
liquely  on  one  fide  and  the  other,  he  will  difengage  them  from  the 
pailage,  as  likewife  the  legs  and  feet  one  after  another,  without  a 
fracture  or  difiocation,  ending  afterwards  the  extraction  of  the  reft 
of  the  body,  as  if  it  was  to  come  the  feet  foremoft. 

A  man-midwife  muft  take  particular  care,  when  he  extracts  a 
child,  who  prefents  the  backfide  foremoft,  to  bring  it  out  with  it’s 
face  downwards  ;  for  commonly,  when  it  comes  out  the  backfide 
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h  has  ^e  face  and  feet  towards  the  belly  of  the  mother  : 

. U  was  drawn  m  that  manner,  in  a  dired  line,  withou'  turning 
■  •  ^  f£rccs» in  proportion  as  the  extra&ion  goes  forwards,  the  f^ce 
ocmg  thus  upward,  the  chin  of  the  child  would  be  fattened  under- 

a  r  6  °S  Fohis,  and  the  head  (lopped  at  the  paffage,  where  it 
would  foon  perifh. 

III.  Where  the  Child  prefents  the  Belly,  the  Breaf,  or  the  Side. 
m  Prevent  ah  the  dangerous  confequences  fo  unfafe  a  labour 
1  e  attended  with  ;  the  operator,  after  he  has  placed  the  woman 
co.r?vcnient  fituation,  muft  run  gently  his  hand,  well  anointed 
1  1  01  01  pomatum,  towards  the  middle  of  the  breaft  of  the  child, 
to  urn  it  quite,  (becaufe  in  that  fituation  it  is  half  turned)  then  fiide 
'f.  ]ai?  under  the  belly,  till  he  has  found  the  feet  of  the  child, 

f  1C  1  e  br'ng  t0  the  paffage,  to  draw  it  out  in  the  lame 
manner,  as  if  it  had  prefented  it’s  feet  foremoft. 

xn  the  child  prefents  the  breaft,  or  the  belly  foremoft,  the  man- 
m VpV' 1  e.rrl[Jj  proceed  in  the  fame  manner,  on  both  occafions. 

re  child  can  alfo  prefent  itfelf  fideways  ;  which  is  not  fo  dan- 
gerous  a  fituation  as  the  two  others,  becaufe  it  does  not  die  fo  foon. 
o  elivera  woman  when  the  child  prefents  itfelf  in  that  fituation  ; 
e  w  oman  being  placed  in  a  convenient  pofture,  the  operator  muft 
pu  1  a  ittle  back  the  body  of  the  child,  that  he  mav  introduce  his 
hand  with  more  facility  into  the  matrix,  which  he  (hall  Hide  along 
the  thighs  till  he  has  found  the  legs  and  feet,  by  which  he  will 
turn  it,  and  extract  it  afterwards. 


Of  a  Labour  where  there  are  fever al  Children,  who  prefent  them/, 'elves  in 

..  t,  e  different  Pofurcs  heretofore  mentioned. 

When  two  children  prefent  themfelves  both  in  a  bad  fituation  : 
or  when  but  only  one  of  them  prefents  itfelf  in  a  bad  fituation,  as 
it  molt  commonly  happens,  the  firft  corning  head  foremoft,  and  the 
econd,  the  feet  foremoft,  or  in  fonre  other  Itili  worfe  pofture,  the 
operator  muft,  as;foon  as  poflible,  procure  the  birth  of  the  firft, 
that  immediately  after  he  may  go  fearch  the  fecond,  to  draw  it  by 
the  feet,  without  attempting  to  give  it  a  natural  fituation,  were  he 
even  difpofed  to  do  it,  becaufe  the  child  has  been  fo  much  fatigued 
and  debilitated,  and  likewife  the  mother,  during  the  coming  out  of 
the  firft,  that  it  would  be  often  in  danger  of  dying  before  it  could 
come  out. 

Sometimes,  likewife,  after  the  firft  is  come  out  naturally,  the 
fecond  prefents  itfelf  the  head  foremoft.  In  that  cafe,  nature  muft  ™ 
be  left  to  accpmplifti  the  reft,  provided  fhe  be  not  too  long  about 
it ;  for  the  child  might  chance  to  die,  though  in  a  natural  fituation, 
through  the  tedioufnefs  of  the  labour  :  and  the  woman  who  has  been 
much  tormented  to  bring  the  firft  child  into  theworld,  is  commonly 
fo  fatigued,  and  fo  much  difeouraged,  when  file  knows,  that  after 
fhe  has  fuffered  fo  much,  fhe  has  done  yet  but  half  her  work,  lofes 
courage,  and  is  befides  fo  much  weakened  and  debilitated,  that  fhe 
has  no  more  pains,  or  but  very  fmall  ones.  Therefore,  when  the 
man-midwife  fees  that  the  labour  is  too  long,  he  muft  introduce  his 
hand  into  the  matiix,  to  fearch  the  feet  of  the  child,  to  bring  it  out 
that  way  ;  and  if  the  waters  were  not  broke  yet,  he  muft  make  no 
difficulty  to  lacerate  the  membranes  with  his  fingers  ;  and  it  is  even 
better  to  do  it  foon  after  the  firft  is  come  out,  who  having  then  made 
the  pailage,  the  coming  out  of  the  fecond  is  thereby  accelerated. 

So  foon  as  the  operator  fhall  have  brought  the  firft  child  into  the 
world,  he  muft  feparate  it  from  the  after-birth,  by  tying  and  cut¬ 
ting  the  navel-ftring,  taking  afterwards  the  feet  of  the  other  to 
bring  it  out  in  the  fame  manner  :  after  which  he  will  draw  the 
after-birth  to  extract  it  with  the  help  of  it’s  two  navel-ftrings. 

Of  the  Delivery  where  the  Navel -firing  comes  foremojl. 

Every  time  the  navel-ftring  comes  out  firft,  the  child  does  not  al¬ 
ways  prefent  the  belly  ;  for  though  it  comes  out  naturally,  as  to  the 
figure  of  the  body,  i.  e.  the  head  foremoft,  the  navel-ftring  notwith¬ 
ftanding  falls  fometimes,  and  comes  out  firft  ;  and  then  the  child  is 
in  great  danger  of  his  life,  unlefs  the  woman  be  quickly  delivered. 

To  remedy  that  accident,  and  prevent,  if  poflible,  the  fatal  con¬ 
fequences  it  Is  attended  with,  the  patient  muft  be  kept  in  her  bed 
very  warm,  and  the  navel-ftring  immediately  put  back  into  the 
matrix  to  hinder  it  from  cooling,  endeavouring  to  thruft  it  quite  be¬ 
hind  the  head  of  the  child,  if  the  head  prefents  itfelf  foremoft,  left: 
it  fhouid  be  preffed  and  contufcd  by  it,  and  the  motion  of  the  blood 
intercepted  ;  keeping  it  faft,  by  means  of  the  ends  of  the  fingers  of 
one  hand,  in  the  place  whereinto  it  has  been  puttied,  keeping  always 
thofe  fingers  on  the  fide  it  comes  out  at,  till  the  head,  beingintirely 
come  down  and  lodged  at  the  paffage,  can  hinder  it  from  falling 
another  time,-  taking  the  occalion  of  a  good  pain,  to  bring  it  to  it 
with  more  facility  ;  or  if  the  operator  draws  out  his  hand,  he  muft 
thruft  a  fmall  piece  of  very  foft  linen  between  the  fide  of  the  head 
and  the  matrix,  to  flop  the  place  through  which  the  firing  could 
fall,  obferving  to  let  one  end  of  that  linen  hang  out,  that  it  may  be 
extrafled  when  it  is  judged  proper;  putting  likewife  a  comprefs 
dipped  in  hot  wine,  before  the  entrance  of  the  matrix,  to  hinder  the 
navel-ftring  from  cooling,  in  cafe  it  was  to  fall  again. 

But,  notwithftanding  all  thefe  precautions,  it  happcnsjbmetimes, 
that  the  navel-ftring  falls  at  every  pain  which  the  woman  takes: 
in  which  cafe  the  operation  ought  not  to  be  deferred,  but  the  child 
muft  be  extracted  as  foon  as  poflible  by  the  feet,  which  the  man-mid¬ 
wife  muft  go  to  fearch,  was  even  the  head  to  prefent  itfelf  firft,  fince 
there  is  but  that  foie  remedy  which  can  fa^e  it’s  life. 

Therefore  having  placed  the  woman  in  a  commodious  fituation, 
he  muft  pufh  back  gently  the  head  of  the  child,  which  prefents  itfelf 
firft,  if  it  be  not  too  far  advanced  between  the  bones  of  the  paffage, 
and  he  can  do  it  without  tormenting  the  woman  too  much  ;  in 
which  cafe  it  is  better  to  leave  the  child  in  danger  of  it’s  life  than  to 
expofe  that  of  the  mother.  Afterwards  he  will  Hide  his  hand  (well 
anointed  with  oil  or  pomatum)  under  the  breaft  and  belly  of  the  child 
to  fearch  it’s  feet,  by  which  he  will  draw  it  out. 

16  E  Of 


1398]  •  M  I  D  W 

Of  a  Delivery  where  the  After-birth  prefents  itfelf  foremojl,  or  is  intirely 
come  oat  before  the  Child.  * 

When  the  after-birth  prefents  itfelf  firft  at  the  paflage,  nothing  is 
felt  but  a  loft  body,  without  any  folid  part;  and  the  blood  hows  in 
abundance  from  the  matrix  with  feveral  clods,  the  woman  tainting 
away  often.  In  that  deplorable  cafe,  the  operator  muff  make  halte 
to  deliver  the  woman,  it  he  will  fave  her  life*  and  that  of  her  c  1  , 
if  it  be  yet  alive.  If  the  operator  was  to  find,  that  the  after-birth  is 
almoft  quite  out  of  the  matrix,  and  the  membranes  thereof  intirely 
broken,  or  lacerated,  he  mull  extract  it  quite. 

Of  a  Delivery  accompanied  with  a  great  Lofs  of  Blood,  or  with  Convulfions. 

A  quick  delivery  is  the  mo  ft  falutary  remedy  in  that  dangerous  cafe, 
and  the  man-midwife  muft  procure  it  as  fuon  as  poffible ;  which  fhould 
be  done  in  the  following  manner : 

If  the  child  be  fuppofed  alive,  though  it  prefents  itfelf  in  a  natural 
pofture,  the  operator  muft. turn  it  intirely  into  the  matrix,  to  draw  it 
out  by  the  feet,  after  having  broken  the  membranes  of  the  waters,  if 
t'my  were  not  broken  already. 

If,  on  the  contrary,  the  child  is  known  to  be  dead,  and  it  s  head  is 
too  ftrongly  engaged  in  the  paflage,  the  operator  muft  make  no  diffi¬ 
culty  to  draw  it  with  the  hook. 

To  avoid  and  prevent  fo  dangerous  an  accident,  thofefort  of  women 
muft  be  let  blood  twice  or  three  times  during  their  pregnancy,  and 
likewife  at  the  beginning  of  their  labour,  in  order  to  diminiffi  the 
quantity»of  blood  of  w'hich  their  veffels  are  too  full,  and  which  is  the 
caufe,  in  part,  of  the  convulfions,  by  flow'ing  to  the  head,  j^y  reafon  of 
the  extenfive  pains  a  labour  is  attended  with. 

How  to  dt  liver  a  Woman  zvhen  the  Child  is  dropfical ,  or  monjl  rous. 

If  the  dropfical  child  be  alive  at  the  time  of  the  delivery,  it’s  life  can¬ 
not  be  faved;  for,  to  fave  that  of  the  mother,  it’s  head  muft  be  pierced, 
or  it’s  breaft,  or  it’s  belly,  i.  e.  that  part  where  the  water  is  contained, 
to  procure  the  evacuation  thereof,  without  which  it  could  not  be  ex¬ 
tracted,  and  remaining  in  the  matrix  would  kill  it’s  mother:  therefore, 
to  fave  her  life,  it  is  abfolutely  neceflary  to  extract  the  child  by  art, 
which  is  done  in  the  following  manner. 

Of  the  Extraction  of  a  dead  Child. 

Before  the  man-midwife  undertakes  the  operation,  he  muft  endea¬ 
vour  to  excite  fome  labour  pains,  by  means  of  ftrong  clyfters,  to  faci¬ 
litate  the  expulfion  of  the  child,  if  it  be  in  a  good  fituation;  but  if 
thofe  remedies  have  no  effeCt,  he  muft  proceed  to  the  extraction  of  the 
child;  which  is  the  fureft  means;  for  all  the  other  remedies  taken  in¬ 
wardly,  and  prefcribed  by  fome  phyficians,  to  facilitate  the  expulfion 
of  a  dead  child  out  of  the  matrix,  are  commonly  very  hot,  and  purga¬ 
tives  can  caufe  afterwards  very  dangerous  accidents,  as  a  fever,  loofe- 
nefs,  dyfentery,  lofs  df  blood,  relaxations,  and  bearing  down  of  the 
matrix. 

The  extraction  of  a  dead  child  is  made,  by  pulling  back  the  head 
of  the  child  (if  it  comes  foremoft,  and  is  not  too  much  engaged  in  the 
paflage)  into  the  matrix,  that  the  operator  may  have  the  liberty  to  in¬ 
troduce  his  right  hand  into  it,  Hiding  it  under  the  belly  of  the  child,  to 
fearch  it’s  feet,  in  order  to  turn  and  draw  it  in  the  manner  abovemen- 
tioned :  taking  great  care  that  the  head  fhould  not  be  flopped,  nor  fepa- 
rated  from  the  body  at  the  paflage. 

But  if  the  head  of  the  child  was  fo  much  engaged  in  the  palTage,  that 
it  could  not  be  pufhed  back,  then  the  operator,  if  he  be  very  fure  that 
it  is  dead,  fhall  extraft  it  in  that  pofture,  by  means  of  a  hook,  w’hich 
he  muft  puffi  as  far  as  poffible,  without  violence,  between  the  matrix 
and  the  head  of  the  child,  guiding  it  along  the  infide  of  one  of  it’s 
hands,  it’s  point  turned  towards  the  head,  which  he  will  hook  in,  by 
fixing  it,  if  poffible,  on  the  fkull,  in  fuch  a  manner,  that  it  may  not 
flip,  or  part  from  it’s  hold.  This  hook  being  thus  well  fattened  to  the 
head,  he  muft  draw  it  out,  placing  the  extremity  of  the  fingers  of  his 
left-hand  on  the  fide  oppofite  to  the  hook,  to  help  to  difengage  it  bet¬ 
ter  in  fhaking  it  a  little  by  degrees,  and  to  guide  it  more  direClly  out 
of  the  palTage;  ufing  then,  if  it  be  neceffary,  a  fecond  hook,  in  the 
fame  manner  as- the  firft,  and  placing  it  on  the  oppofite  fide  of  the  head, 
that  the  extraction  be  made  equally  on  both  fides. 

But  the  extraction  of  a  dead  child  is  made  with  a  ftill  greater  facility, 
by  means  of  an  inftrument  of  the  invention  of  the  famous  M.  Mauriceu 
which  he  calls  a  head-fcrew. 

But  if  the  dead  child  fhould  prefent  an  arm  as  far  as  the  ffioulder,  and 
fo  much  fwelled  and  tumefied,  that  it  could  not  be  puttied  back  into  the 
matrix,  without  hurting  much  the  woman,  it  muft  be  feparated  from 
the  body,  by  twitting  it  three  or  four  times,  as  already  defcribed : 
whereby  occupying  no  longer  the  palTage,  the  operator  will  have  more 
room  to  introduce  his  hand  into  the  matrix,  to  fetch  the  feet  of  the 
child,  to  extraCt  it  by  them;  obferving  always,  when  he  has  made  the 
extraction  of  a  dead  child,  to  re-alfemble  into  one  all  the  parts  he  has 
feparated,  to  fee  if  he  can  compofe  a  whole  body  of  them,  and  difcover 
thereby  if  nothing  remains  in  the  matrix. 

So  foon  as  the  woman  has  been  delivered  of  her  after-birth,  the  mid¬ 
wife  muft  take  great  care  that  its  reparation  be  not  followed  by  a  too 
great  lofs  of  blood ;  and  place  before  the  entrance  of  the  matrix  a  pretty 
loft  cloth,  folded  into  five  or  fix  doubles,  left  the  cold  air  penetrating 
into  it,  ffiould  flop  the  evacuation  of  the  lochia,  by  a  too  fudden  ob- 
ftruClion  of  the  velTels  ;  the  fuppreffion  whereof  would  be  unavoidably 
attended  with  very  dangerous  accidents,  as  exceflive  pains,  andgripings 
in  the  belly,  inflammation  of  the  matrix,  a  fever,  pleurify,  and  feveral 
others,  and  perhaps  death  itfelf. 

,  The  entrance  of  the  matrix  being  thus  well  flopped,  if  the  wo¬ 
man  has  not  been  delivered  in  her  bed,  fhe  muft  be  immediately  car¬ 
ried  into  it,  unlefs  there  was  a  flooding,  as  it  happens  fometimes,  for 
then  ffie  ffiould  be  left,  above  a  quarter  of  an  hour,  in  the  place 
where  file  has  been  delivered,  left  by  moving  her  too  foon,  the  lofs 
of  blood  ffiould  increafe:  which,  on  the  contrary,  is  moderated  by 
the  air,  which  introduces  itfelf  into  the  matrix;  while  other  reme- 
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dies  are  adminiftered  to  the  fame  purpofe.  But  if  there  be  no  fear  of 
that  accident,  the  woman  muft  be  carried  to  her  bed  by  one  or  two 
perfons,  rather  than  be  fuffertd  to  walk  to  it;  though  if  there  was  fome 
part  ot  the  after-birth  left  behind,  then  walking  (provided  it  was  not 
too  far)  would  contribute  to  the  expulfion  thereof.  The  bed  having 
been  made,  as  requifite  on  thofe  occafions,  and.  well  warmed  before 
ffie  is  put  into  it ;  where  file  muft  be  placed  in  a  fituation,  with  her 
head  and  body  a  little  rifing,  as  well  to  facilitate  her  refpiration,  as  to 
procure  the  evacuation  of  the  blood,  which  flows  then,  and  which  being 
intercepted,  would  caufe  violent  pains  to  the  poor  patient. 

The  mod  common  cuftom  is,  to  give  to  the  woman,  foon  after  file 
is  in  bed,  a  fpoonful  of  fpermaceti.  Others  give  her  only  fome  good 
broth,  which  they  think  better.  Then  the  patient  is  left  to  take  fome 
reft.  \ 

If  the  woman  is  not  to  fuckle  her  child,  there  muft  be  remedies 
applied  on  her  breafts,  to  diffipate  the  milk  ;  but  if  file  defigns  to  do 
it,  her  breafts  fhould  be  only  kept  clofe,  and  covered  with  foft  and 
warm  cloths,  for  fear  the  milk  fhould  grow  knotted;  and  if  it  flows 
into  it  with  too  much  impetuofity,  embrocations  are  to  be  made  on 
them,  with  oil  and  a  little  vinegar  mixed  together,  dipping  in  it  fome 
cloths  to  apply  on  them  ;  obferving,  if  the  woman  will  fuckle  her  child, 
that  ffie  ffiould  not  give  it  the  breaft  for  three,  or  even  five  days  after 
file  is  delivered,  that  is,  till  the  humours,  which  have  been  in  a  great 
ferment,  and  flow  in  great  abundance  to  the  breafts,  in  the  firft  days, 
be  much  abated. 

The  Regimen  a  lying-in  Woman  is  to  obferve,  when  no  Accidents  happen. 

She  mu.tt  be  treated  in  the  firft  days,  with  regard  to  her  d(et,  as  if 
fire  had  a  fever;  therefore  ffie  ffiould  be -fed,  particularly  during  the 
three  or  four  firft  days,  with  chicken  broth,  jellies,  and  the  like;  and 
likewife  fome  boiled  and  even  roafted  chickens,  provided  it  be  in  a 
moderate  quantity.  As  for  her  drink  ;  ffie  may  be  fuffered,  if  ffie  has 
no  fever,  to  drink  fome  white  wine,  mixed  with  warm  water,. for  ffie 
is  not  to  drink  any  thing  cold. 

The  lofs  of  blood  is  an  accident  more  dangerous  than  all  the  others, 
which  can  happen  to  a  woman  newly  delivered,  and  fometimes  caufes 
her  death,  before  one  has  time  to  remedy  it  :  therefore  proper  reme¬ 
dies  muft  be  adminiftered  to  the  patient,  as  foon  as  poffible,  exa¬ 
mining  what  can  be  the  caufe  of  fuch  flooding;  for  if  it  be  a  falfe 
conception,  or  a  portion  of  the  after-birth,  or  fome  clods  of  blood 
left  behind  in  the  matrix,  they  muft  be  immediately  extracted,  or 
the  expulfion  thereof  procured  by  fome  fpecific  remedy;  fuch  as  a 
few  drops  of  the  oil  of  guaiacum  in  plantain-water.  But  if  the  blood 
flow's  immoderately,  though  there  be  nothing  left  behind  in  the  ma¬ 
trix,  the  woman  muft  be  let  blood  in  the  arm,  if  her  ftrength  will 
permit.  Her  belly  muft  not  be  kept  tight  at  all,  efpecially  if  ffie 
feels  pains  in  it;  neither  is  ffie  to  be  much  covered  in  her  bed;  and 
care  ffiould  be  taken,  that  the  air  of  her  chamber  be  a  little  cooled  ; 
warming,  likewife,  the  region  of  the  heart  with  hot  cloths,  aromatized 
with  Hungary  water,  or  fome  other  proper  liquor.  She  muft  take, 
every  half  hour,  a  few  fpoonfuls  of  good  broth,  or  one  or  two  of  good 
old  red  wine. 

Th®  fall  of  the  matrix,  which  happens  immediately  after  the  deli¬ 
very,  can  caufe  the  death  of  the  woman  in  a  few  hours,  if  it  be  not 
immediately  reduced  into  it’s  proper  place. 

For  the  cure  of  this  dangerous  malady,  a  man-midwife  muft  have 
regard  to  two  things:  The  firft  is,  to  reduce  the  matrix  to  it’s  proper 
place:  And  the  fecond,  to  keep  it  up  and  ftrengthen  it. 

To  reduce  the  matrix,  if  it  be  intirely  fallen,  the  operator  muft, 
previoufly  to  any  thing  elfe,  procure  the  evacuation  of  the  urine,  and 
likewife  that  of  the  coarfer  excrements,  by  means  of  a  gentle  clyfter, 
that  the  reduction  thereof  may  be  performed  with  more  facility. 
Afterwards,  the  woman  muft  be‘ placed  on  her  back,  with  her  thighs 
a  little  higher  than  her  head:  then  all  that  comes  out  at  the  pudendum, 
muft  be  iomented  with  warm  wine  or  milk,  and  afterwards  it  muft  be 
puffied  back  gently  w'ith  a  foft  cloth ;  and  if  the  thing  be  very  painful, 
by  reafon  that  what  is  already  come  out  is  very  big  and  tumefied,  it 
muft  be  anointed  with  oil  ot  fweet  almonds,  to  make  it  Aide  eafier; 
obferving,  after  the  reduction  is  made,  to  wipe  off  that  oil  as  clean  as 
poffible,  to  prevent  a  recidive. 

The  beft  means  to  keep  the  matrix  in  it’s  natural  fituation,  is,  to 
place  a  peffary  in  the  vagina,  obferving,  notwithftanding,  that  the  bear¬ 
ing  down  of  the  matrix,  where  the  inward  orifice  does  not  come  out  at 
the  labia  of  the  pudendum,  fo  as  to  be  feen,  w'ants  no  pelTary. 

When  the  matrix  evacuates  it’s  lochia,  the  beft  remedy  to  ftrengthen 
it,  is,  to  keep  it  in  its  natural  fituation,  by  means  of  a  peffary;  abltain- 
ing,  in  thofe  cafes,  from  keeping  her  belly  tight;  obferving,  likewife,  to 
abltain  from  coition  during  the  whole  time. 

It  happens,  alfo,  fometimes,  that  by  the  violent  efforts  the  woman 
makes  during  her  labour,  the  anus  is  intirely  puttied  out ;  in  that  cafe,  if 
the  child  be  very  far  advanced  in  the  paflage,  the  midwife  fhall  content 
herfelf,  before  that  accident  happens,  to  hinder  it,  if  ffie  can,  by  defir¬ 
ing  the  woman  not  to  make  fuch  violent  efforts ;  but  if  it  be  intirely 
fallen,  as  foon  as  the  woman  is  delivered,  the  redu&ion  of  it  muft  be 
made  in  the  fame  manner  as  that  of  the  matrix,  by  fomenting,  dew¬ 
ing,  and  anointing  the  part,  if  it  be  neceflary. 

As  to  the  haemorrhoids,  or  piles,  wherewith  lying-in  women  are 
troubled,  they  muft  be  anointed  morning  and  evening  with  an  unguen- 
tum  made  of  populeum,  and  oyfter-ffiells  calcined;  which  we  know  to 
be  a  fpecific  remedy  in  that  cafe. 

As  foon  as  the  woman  is  delivered,  if  there  be  but  fimple  con- 
tufions  and  fcratches,  there  muft  be  applied  on  the  lower  parts,  to 
appeafe  the  pains,  a  fmall  cataplafin  made  with  new-laid  eggs,  the 
yoik  and  white  mixed  with  oil  of  fweet  almonds,  done  on  hot  embers, 
or  on  a  very  flow  fire,  and  (tirred  till  the  whole  be  pretty  well  mixed 
together;  then,  having  been  fpread  on  very  foft  tow  or  linen,  it  muft 
be  applied  over  all  the  outfide  of  the  vulva,  and  remain  there  during 
five  or  fix  hours ;  after  which  it  muft  be  taken  off  to  apply  on  both 
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labia  fmall  pieces  of  cloth  dipped  in  the  oil  of  St.  John's- wort,  re¬ 
newing  them  four  or  five  times  a  day,  and  w  a  firing  thofe  parts  with 
barley-water  and  honey,  to  clcanfc  them  of  the  excrements,  which 
flow  from  the  matrix  ;  and  when  the  woman  fhall  want  to  make 
water,  they  mud  be  covered  with  a  piece  of  cloth,  to  hinder  the 
urine  from  hurting  them.  JBut  if  thofe  lacerations  be  very  painful, 
the  balfam  of  Peru  is,  in  our  opinion,  preferable  to  any  other  re¬ 
medy. 

It  happens  fometimes,  that  all  the  inferior  part  of  the  fleet  is  la¬ 
cerated,  by  the  child  coming  out,  as  far  as  the  anus,  whereby  both 
holes  are  made  into  one.  To  rectify  this  great  diforder,  which 
otherwife  would  be  very  troublefomc  to  the  woman,  and  loathfome 
to  the  hufband,  the  re-union  of  thofe  parts  thus  lacerated  muftbe 
made  immediately  after  the  delivery,  by  waffling  firfl  with  flrong 
red  wine,  made  warm,  all  the  place  lacerated,  and  making  to  it 
afterwards  a  pretty  ftrong  future,  of  one,  or  two,  or  more  fepa- 
rated  flitches,  according  to  the  length  of  thefeparation,  and  taking 
at  every  flitch  a  pretty  deal  of  flefh,  to  hinder  it  from  parting.  This 
done,  the  wound  mull  be  d  re  fled  with  the  balfam  of  Peru,  or  that  of 
arceus,  covering  the  whole  with  a  cloth,  to  prevent  the  urine  from 
Teaching  to  the  part.  And  that  thofe  parts  may  re-unite  with  more 
facility,  the  woman  mull  keep  always  her  thighs  joined  together, 
till  the  cure  be  perfedled. 

All  forts  of  after-pains  are  to  be  remedied,  according  to  their  dif¬ 
ferent  caufes.  I  herefore  to  prevent  the  after-pains,  excited  by 
wind,  the  woman  mult  take,  foon  after  fhe  is  delivered,  either 
half  an  ounce  or  oilofiweet  almonds,  and  an  equal  quantity  of  fy- 
rup  of  maidenhair,  mixed  togerher,  or  fome  fpermaceti,  or  fifty 
drops  of  oil  of  annifeed,  with  fome  fyrup  of  marfh-mallows  ;  or 
fome  good  broths. 

Women  of  quality  in  France  take  mod  commonly,  after  they 
are  delivered^  fome  broth,  made  of  an  old  partridge,  boiled  toge¬ 
ther,  pretending  that  fuch  broth  has  a  particular  virtue  to  appeafe 
the  after-pains  pothers  prefer  boiled  milk,  in  which  are  mixed  two 
or  three  walnuts,  pounded  with  fome  fugar ;  ft  raining  the  whole 
mixture,  very  hot,  through  a  cloth. 

If  the  after-pains  proceed  from  a  foreign  body  being  left  in  the 
matrix,  the  expulfion  thereof  muft  be  procured,  or  it  mull  be  ex- 
tfcuSled  by  introducing  the  fingers  into  it’s  entrance,  as  we  have  faid, 
in  fpeaking  of  the  extraction  of  a  falfe  conception  ;  or  if  it  be  great 
clods  of  blood,  which,  being  likewife  flopped  in  the  matrix,  caufe 
thofe  pains,  they  infallibly  ceafe  fo  foon  as  they  are  expelled  or  ex¬ 
tracted. 

When  a  woman  has  a  fudden  fuppreflion  of  her  lochia,  which 
flowed  at  firfl  in  abundance,  that  fuppreflion  caufes  always  after- 
pains;  and  the  molt  falutary  remedy  is,  to  procure  the  evacuation 
thereof  ;  which  is  done  by  hotclyfters,  and  aperitive  fomentations 
on  the  genital  parts,  and  by  bleeding  in  the  foot. 

As  to  the  pains  which  the  woman  may  feel  in  the  loins  and  groins 
proceeding  from  the  too  great  diftenlion,  or  rupture  in  that  part  of 
the  ligaments  fattened  towards  thofe  places,  repofe  alone,  and  a 
good  fituation  of  body,  will  fuffice  to  ftrengthen  and  consolidate 
them,  without  any  other  remedy. 

To  procure  or  facilitate  the  evacuation  of  the  lochia,  the  woman 
muft  be  eafy  in  her  mind  ;  lie  on  her  back,  with  her  head  and  breaft 
a  little  riling,  keeping  herfelf  very  ftill,  that  the  humours  may  be  the 
ealier  carried  downwards  by  their  natural  propenfity  ;  fhe  muft  alfo 
obferve  agood  regimen,  ufing  rather  boiled  than  roafted  meat,  for 
fear  of  a  fever;  abftaining  from  all  things  which  are  aftringent,  and 
drinking  by  intervalsfome  glafles  ofhyfteric  and  penny- royal  waters, 
mixed  together,  and  warm  clyftcrs  ought  to  be  adminiftered  to  them 
lo  draw  the  humours  downwards  ;  bathing  the  lower  parts  with  an 
emollient  and  aperitive  dccoClion  made  of  mallows,  parietary,  ca¬ 
momile,  melilot,  roots  of  afparagus,  and  linfeeds  ;  making,  with 
the  fame  decocfion,  an  injeCiion  into  the  matrix;  and  of  the  herbs, 
after  they  have  been  well  boiled,  fo  as  to  beeafily  ftrainea  through 
a  fieve,  a  cataplafm,  to  which  muft  be  added  oil  of  white  lilies,  or 
axonge  of  pork,  which  mult  be  applied  hot  on  the  lower  abdomen, 
heating  it  from  time  to  time,  in  the  fame  deco&ion  :  belides  which, 
ftrong  frictions  fliould  be  made  on  her  thighs  and  legs,  particularly 
towards  the  infide  ;  without  forgetting  bleeding  in  the  foot,  or  in 
the  arm,  according  as  the  accidents  caufed  by  the  fuppreflion  of  the 
lochia  require  it.  Though,  a  few  drops  of  oil  of  cinnamon,  in  a 
glafs  ofhyfteric  and  penny-royal  waters,  feveral  times  reiterated,  if 
the  accidents  require  it,  anfwer  very  well  in  thofe  cafes  all  the  in¬ 
tentions  of  a  man-midwife. 

The  ulcer  of  the  matrix  is  absolutely  incurable,  either  becaufe  it 
cannot  be  extirpated,  as  that  of  the  breads,  or  becaufe  the  matrix 
receives  continually  the  fuperfiuities  of  the  whole  body  of  the  wo¬ 
man  ;  whereby  the  malignity  of  the  ulcer  increafes  daily,  notwith- 
ftanding  all  the  remedies  which  can  be  ufed  during  that  cruel  ma¬ 
lady,  which  never  ends  but  by  the  death  of  the  patient. 

Of  what  nature  foever  the  loofenefs  of  a  woman  newly  delivered 
may  be,  and  from  what  caufe  foever  it  may  proceed,  it  is  always  of 
bad  confequence,  and  often  puts  the  woman  in  great  danger  of  her 
life,  becaufe  it  hinders  the  evacuation  of  the  lochia  of  the  matrix, 
which  being  fupprefled,  caules  always  very  dangerous  accidents,  and 
but  too  often  death  itfelf.  W hat  is  the  moft  fatal  in  this  malady  is, 
that  all  remedies  proper  to  flop  a  loofenefs,  increafe  always  the  iup- 
prefltonof  the  lochia  ;  and  thofe  which  can  procure  the  evacuation 
of  the  fupprefled  lochia,  increafe  the  loofenefs  ;  therefore  a  phyfician 
muft  not  dare  to  prelcribe  any  aftringent  to  betaken  inwardly  ;  nei¬ 
ther  is  the  patient  to  be  purged  at  the  beginning  of  her  lying-in. 
Notwithftanding  which,  one  muft  endeavouras  much  as  pofiible,  at 
that  time,  to  adminifter  fome  remedies  proper  for  that  malady,  by 
giving  the  patient  fome  good  broth  to  reftore  herftrength,  much  im¬ 
paired  by  the  loofenefs.  Some  fpoonfuls  of  mutton  juice  (extradl^d 
in  balneo  mariae,  or  between  two  deep  difhes  without  water,  and 


* ltlt\0.ut  the  leafi  fat)  given  by  intervals  to  the  patient,  we  know  by 
practice  to  be  a  fpecificin  that  malady;  giving  her  likewife,  if  the 
ooienels  continues,  fome  drops  of  laudanum.  But  if  the  loofenefs 
,  jlcc“"1Pan'e<^  w'fh  a  fever  and  other  accidents,  the  patient  muft 
be  let  blood  in  the  arm  to  fupply  the  want  of  purgatives  ;  and  if  the 
oof cnefs  puts  her  in  greater  danger  of  her  life  than  would  do  the 
uppreliion  of  the  lochia,  all  the  remedies  ufed  at  other  times  for 
mat  malady  are  to  be  adminiftered  then  ;  and  the  loofenefs  being 
ltopped,  the  evacuation  of  the  lochia,  which  had  been  fupprefled, 
1S  C  Procurec^  as  well  as  one  can. 

Whatever  may  be  the  caufe  of  the  inflammation  of  the  breafts 
of  a  lying-m  woman,  proper  remedies  muft  be  applied  to  it,  as 
loon  as  poflible,  left  they  fliould  break  out,  or,  for  want  of  fuppu- 
ration,  there  remain  in  them  a  fchirrous  harduefs,  which,  in  pro¬ 
cess  of  time,  would  degenerate  into  a  cancer. 

.  *  principal  and  lureft  means  to  hinder  the  humours  from  be¬ 

ing  carried  in  too  great  abundance  to  the  breafts,  is,  to  procure  a 
good  and  ample  evacuation  of  the  lochia,  through  the  matrix  ;  for 
by  that  evacuation,  all  the  humours  will  take  their  courfe  towards 
the  lower  parts. 

I  he  cure  is  begun  by  bleeding  in  the  arm,  to  empty  the  too  great 
plenitude  of  the  veffels  of  the  whole  body  ;  proceeding  to  that  of  the 
foot,  for  a  greater  di  verfion  of  the  humours,  and  to  make  the  lochia 
flow  in  greater  abundance;  during  which,  topic  remedies  are  to  be 
applied  on  the  breafts,  viz.  at  the  beginning,  embrocations  of  oil 
of  fweet  almonds,  and  vinegar  mixed  together,  applying  afterward, 
emplafters  by  the  cooling  ccrat  ofGalian,  with  one  third  of  popu- 
leum  ;  and  if  the  pain  prove  very  great,  a  cataplafm  muft  be  made 
of  crums  of  bread  and  milk,  adding  to  it  oil  of  fweet  almonds,  and 
fome  yolks  of  eggs,  puttingover  it  comprefles  dipped  in  oxycrat,  or 
plantain  water;  obferving,  however,  that  the  remedies  applied  on 
the  breafts  be  only  cooling  and  refraining,  without  any  great  aftric— 
tion  ;  otherwife  they  would  caufe  a  fchirrous  tumor,  which  would 
continue  a  long  time,  and  perhaps  degenerate  at  laft  into  a  worfe 
malady. 

When  the  greateft  rage  of  the  inflammation  is  over,  and  moft  of 
the  antecedent  humour  is  evacuated,  one  muft  ufe  refolutive  reme¬ 
dies,  to  digeft,  diflblve,  and  confume  the  milk,  which  is  in  the  breaft 
in  too  great  abundance;  for  fear  it  fhould  be  corrupted  by  fojourning 
in  them.  Therefore  it  muft  be  evacuated,  either  by  the  child,  or 
fome  other  perfon  fucking  it,  or  by  refolution,  otherwife  it  lhould 
be  evacuated  by  fuppuration.  Though  it  is  better  to  diflblve  it,  than 
drqw  it  in  that  manner,  when  the  woman  does  defign  tofuckleher 
child  ;  for  fucking  draws  other  milk  to  the  part,  which  would  caufe 
the  fame  accident,  if  it  was  not  evacuated  in  it’s  turn.  But  if  the 
milk  chances  to  flow  of  itfelf  from  the  breafts,  it  muft  not  be  flop¬ 
ped  ;  becaufe  then  an  evacuation  thereof  is  made  without  attraction. 

General  Directions  relating  to  the  Milk  of  Lying-in  Women. 

The  fermentation  of  the  milk  in  the  breafts,  the  firfl  day  after  a 
woman  is  delivered,  often  occafions  what  is  termed  a  milk  fever. 
This  is  partly  owing  to  the  abfurd  cuftom  that  prevails,  of  not  put¬ 
ting  the  child  to  the  breaft  for  the  firft  two  or  three  days,  till  the 
milk  flows  freely  of  itfelf.  The  more  immediate  caufes  of  this  dif¬ 
order  are,  a  diftention  of  the  nerves  in  the  breaft,  and  an  abforption 
of  the  milk,  which  hath  become  acrid  by  ftagnating  in  the  breaft, 
for  want  of  being  drawn  either  by  the  child  or  fome  other  perfon. 
In. this  cafe,  the  fafeft  courfe  is  plentiful  dilution,  gentle  evacua¬ 
tions,  and  fomentations  of  the  parts  affetfted:  a  thin  cooling  diet 
fhould  be  ufed,  till  the  violence  of  this  fymptom  is  abated. 

The  milk  is  often  a  very  troublefome  and  dangerous  thing  to  wo¬ 
men  in  their  lyings-in,  and  fubjedfs  them  to  many  painful  difof- 
ders.  About  the  third  or  fourth  day  after  delivery  they  are  ufually 
aftedfed  with  chilnefies  and  fhiverings,  which  are  well  known  to 
be  owing  to  that  caufe,  and  are  therefore  not  to  be  treated  as  a  dif- 
cafe,  nor  any  medicines  to  be  given  in  them  ;  only  it  is  proper  to 
keep  the  perfon  warm,  and  promote  perfpiration,  efpccially  in  the 
breafts.  Sometimes  indeed  this  fymptom  is  joined  with  a  febrile 
heat,  or  a  real  inflammatory  fever,  which  is  then  to  be  taken  off 
by  the  proper  means. 

Every  mother,  who  has  milk  in  her-breafts,  ought  either  tofuckle 
her  own  child,  or  to  have  her  breafts  frequently  drawn  by  an  expe¬ 
rienced  perfon,  at  leaf!  for  the  firft  month  ^  this  would  prevent 
many  of  the  difeafes  which  prove  fatal  to  women  in  child-bed. 

A  deficiency  of  milk  is  alfo  a  very  common  complaint,  and  it  is  in 
fome  meafure  abfolute,  there  being  no  milk  at  all  derived  into  the 
breafts  ;  in  others,  it  is  only  a  partial  one,  there  being  fome  milk, 
though  not  enough  to  fupply  the  child  with  nourifhment.  A  total 
deficiency  of  milk  moft  frequently  happens  to  perfons  who  have  their 
firft  child  when  fomewhat  advanced  in  years,  and  to  fuch  as  are  of 
a  choleric  difpofition  ;  but  a  partial  deficiency  of  it  is  often  ow'ing 
to  a  faltnefs  of  the  ferum,  and  fometimes  to  the  want  of  nourifh- 
ment,  and  often  is  brought  on  by  forrow. 

An  over-abundance  of  milk  is  as  common  a  complaint  as  a  deficiency 
of  it,  and  requires  as  much  care  in  the  treatment,  otherwife  the 
perfon  is  frequently  fubjeCt  to  nodes  and  abfeefles  in  the  breaft. 
The  proper  remedies  are,  the  eating  and  drinking  more  fparingly, 
and  the  letting  two  children  fuck  inltead  of  one. 

The  difloiution  of  the  milk  is  made  by  applying  on  the  breafts  a  ca¬ 
taplafm  of  honey  alone  ;  or  by  rubbing  red  cabbage  leaves  with  it, 
which  muft  be  applied  on  the  breafts,  after  they  have  been  a  little 
foftened  over  the  fire,  and  have  been  feparated  from  their  large  ribs ; 
taking  great  care  not  to  prefs  the  breaft  too  hard,  and  that  the  cloths 
put  upon  it  be  very  fmooth,  without  any  plaits  or  fsams.  A  very 
good  remedy  for  the  fame  diftemper,  is,  to  boil  a  red  cabbage  whole 
in  river  water,  till  it  be  very  foft,  and  there  be  but  very  little  water 
left  after  which  it  muft  be  pounded  a  little  in  a  wooden  or  marble 
mortar,  to  ftrain  it  through  a  fieve,  like  pap,  and  make  it  afterwards 
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into  a  cataplafm,  adding  to  it  fome  honey,  and  oil  o  c  amomi  e, 

cataplafm  is  to  be  put  on  the  bread.  _  ,  • 

While  the  woman  is  under  cure,  Hie  mull  obferve  a  co°  §  S 
men,  and  very  little  nourilhmg,  to  hindei  the  generation  o  o 
blood  and  humours,  of  which  there  is  already  a  too  grea  ‘  -r 

Her  body  ought  to  be  kept  open,  that  the  humours,  which  other  wife 
would  flow  to  the  breads,  maybe  carried  downwards.  During  the 
whole  time  the  inflammation  will  laft,  fhe  mud  keep  her  bed,  and  lay 

on  her  back,  that  fhe  may  red  better. 

A  too  great  thinned  of  the  milk  is  another  common  complaint  witn 
rurfes  •  this  is  to  be  laid  fometimes  to  the  diet,  fometimes  to  the  con- 
coaion,  and  fometimes  to  the  natural  tenuity  of  the  humours  ;  in  this 
cafe,  the  milk  is  often  perflaiy  watery,  and  the  child  is  thrown  into  an 
atrophy  by  it.  The  remedies  for  this  are,  a  change  of  diet,  ana  a 
purging  of  the  prim*  via;  by  fome  gentle  cathartic,  and  afterwards  a 
ftren<nhening  of  them  by  bitters,  and  ftomachic  medicines.  Some¬ 
times  alfo  it  is  neceifary  to  evacuate  the  ferous  humours  by  the  com¬ 
mon  phlegmagogues,  fuch  as  jalap  in  proper  dofes,  mixed  with  a  little 
powdered  ginger,  which  is  an  excellent  corrective  for  it. 

The  milk  is  fometimes  fait  to  the  tafle,  and  fometimes  of  a  bilious 
yellow  colour  ;  and  thefe  diftemperatures  of  itufually  throw  the  child 
into  colics,  diarrhoeas,  vomitings,  cutaneous  eruptions  with  l'cabs,  and 
fometimes  abfolute  ulcerations,  and  fometimes  into  fevers.  In  this 
cafe,  the  nurfe  or  parent  is  to  take  the  abforbent  and  nitrous  medicines, 
with  intermediate  purges  ;  thus  powders  of  crabs-eyes,  oyfler-fhells, 
and  purified  nitre,  with  fmall  dofes  of  rhubarb  occafionally  taken, 
often  perfeCl  a  cure  :  but  all  fait  foods,  acids,  aromatics,  and  flrong 
liquors  are  to  be  avoided  ;  as  likewife  all  violent  paflions  of  the  mind, 
and  excefflve  emotions  of  the  body. 

A  mucous  thicknefs  of  the  milk  is  principally  troubiefome  and  dan¬ 
gerous  to  the  parent,  as  it  is  apt  to  bring  on  tumors  and  nodes  in  the 
breaft.  The  method  of  treatment  in  this  cafe,  is,  to  give  gentle 
alexipharmics  for  fome  days,  then  the  gentle  laxative  medicines  in 
fmall  dofes,  and  finally  to  allow  a  moderate  ufe  of  wine. 

Stagnations  of  the  milk  are  very  frequent  in  lyings-in,  and  are  to 
be  difcufled  by  the  fame  method  as  was  before  ordered  for  the  fend¬ 
ing  it  back,  in  cafes  where  perfons  do  not  choofe  to  give  fuck  ;  and, 
to  the  things  there  diredled,  may  be  added,  the  internal  ufe  of  fper- 
maceti,  and  of  calcined  mountain-cryflals,  in  powder;  and  exter¬ 
nally,  cataplaftns  of  fpermaceti  with  fome  volatile  urinous  fait,  and 
the  gentle  compreflions  of  the  breafts  by  wearing  ftrait  cloths  about  the 
part. 

Nodes  of  the  breads  often  arife  from  the  abundance  and  the  mucous 
nature  of  the  milk.  They  are  to  be  difcufled  by  plaifters  of  fpermaceti, 
with  anife,  parfley,  and  coriander  feeds ;  and  by  gently  rubbing  with 
a  foft  flefh-brufh,  as  alfo  by  wearing  fome  animal’s  fkih  that  has  a  thick 
fur  on  it,  which  at  once  ferves  the  double  office  of  warmth  and  a  gentle 
fritStion.  See  Tumors  of  the  Breajh. 

AbfcefTes  of  the  breafts  very  often  happen  alfo  from  the  fame  caufes  ; 
and  thefe,  when  there  appear  no  hopes  of  difcufling  them,  are  always 
to  be  brought  to  fuppuration  as  quick  as  poifible.  A  maturating 
plaifter  is  to  be  laid  on  the  parts  that  are  to  be  broken,  and  the  other 
parts  are  to  be  rubbed  with  fpirit  of  wine  and  camphor,  and  faffron  in- 
fufed  in  it.  When  the  matter  inthe  abfcefs  is  ripe,  if  the  fkin  do  not 
burft  of  itfelf,  it  is  to  be  immediately  opened  with  a  lancet ;  after  this 
a  plaifter  of  equal  parts  of  diachylon  (implex  and  that  with  the  gums, 
with  a  little  camphor  mixed  in  it,  is  to  be  applied  ;  and  afterwards  di- 
geftives  are  to  be  wholly  avoided,  and  no  dreffings.  but  balfatnics  al¬ 
lowed.  The  liquor  of  myrrh,  or  a  mixture  of  eftence  of  myrrh,  and 
amber,  and  fpirits  of  turpentine,  make  ah  admirable  drelfing ;  and 
Internally,  gentle  purges  are  to  be  given,  and  the  milder  diuretics 
with  the  nitrous  and  faline  medicines. 

Cracks  and  fiflures  of  the  nipples  are  another  very  troubiefome  com¬ 
plaint  with  thofe  who  give  fuck.  The  belt  applications  to  thefe,  are 
thfe  oil  of  eggs  with  the  Iiquamen  of  the  buds  of  the  poplar,  oil  of  wax, 
linfeed  oil  fhaken  together  with  the  whites  and  yolks  of  eggs,  a  lini¬ 
ment  made  of  marygold  flowers  and  frefh  butter,  an  ointment  of  li¬ 
quorice,  and  the  liquor  produced  from  the  flowers  of  mullein  and  ma- 
rygOlds,  heated  together  in  an  oven  :  or  they  may  be  anointed  with  a 
mixture  of  oil  and  bees-wax  ;  or  a  little  powdered  gum-arabic  may  be 
fprinkled  on  them.  Hungary  water  applied  to  the  nipples  has  fome¬ 
times  a  good  effeft.  The  fucking  out  the  milk,  by  means  of  a  glafs- 
pipe,  is  very  rieceirary  during  the  continuance  of  this  complaint ;  but 
the  beft  method  of  preventing  it,  is,  the  applying  white  wax  to  the 
nipples  for  fome  time  before,  as  well  as  after  the  time  of  the  labour. 
If  the  complaint  fhould  prove  obftinate,  a  cooling  purge  may  be  given, 
Which  generally  removes  it. 

T.  he  fmallnefs  of  the  nipples  is  a  trouble  to' many  nurfes ;  When 
the  complaint  is  only  owing  to  their  lying-in,  the  breafts  are  to  be 
forced  out  by  the  fuckihg  of  a  robuft  child  of  fix  or  more  months  old, 
by  the  application  of  the  common  glafs-pipe,  firft  made  warm,  and 
by  the  fucking  of  a  grown  perfon,  experienced  in  fuch  cafes  :  all  na¬ 
tural  accidents  of  this  kind  may  be  cured  by  this  means  ;  but  often  the 
nipples  have  been  fo  forced  in  by  the  flays,  at  the  very  time  of  their 
growth  in  young  girls,  and  this  force  continued  fo  long,  that  no  art  is 
able  to  recal  them  to  their  natural  ftate,  or  make  them  fit  for  an  infant 
to  fuck  from. 

The  mifchiefs  that  fometimes  attend  perfons  who  have  given  fuck 
in  the  weaning  of  children,  or  on  the  death  of  a  cljild,  and  the  milk 
being  left  undrawn  out,  are  to  be  avoided,  by  letting  fome  other  child 
fuck  a  little  at  a  time,  and  that  lefs  and  lefs  every  day,  and  by  drawing 
afterwards  a  little  every  day  with  a  pipe.  ° 

It  is  very  common  among  nuifes  to  be  extremely  Tcrupulous  about 
diet,  and  to  require  the  niceft  foods  for  the  creating  good  milk  ;  but 
it  is  evident,  that  though  fome  care  is  neceflary  for  this  purpofe/yet  it 
.is  not  this:  for  the  poorer  people,  who  live  on  the  coarfeft  food,  of¬ 
ten  have  the  richeft  milk.-  The  whole  neceflary  caution  feerrts  to 
'Confift  in  avoiding  excefs;  and  feeding  as  much  as  poftible  on  Ample 
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foods,  without  too  many  vegetables,  and  not  to  lead  too  fedentary  a 

life. 

Things  hard  of  digeftion  are  to  be  abftained  from,  as  alfo  acids  * 
too  lalt  meats,  and  all  flatulent  things,  and  the  acrid  and  aromatic 
things  are  to  be  carefully  meddled  with  ;  fince,  though  they  do  not  af- 
feft  the  mother,  they  feldom  fail  to  bring  dillempers  upon  the  child. 
There  is  no  better  drink  for  thofe  who  give  fuck  titan  malt  liquors 
when  they  are  well  fettled  and  clear.  Stronger  things,  even  wine  in 
thofe  who  are  habituated  to  it,  though  it  do  not  hurt  them,  are  to  be 
refrained  from,  fince  they  fubjedl  the  child  to  convulfions,  and  many- 
other  diforders. 

Violent  paflions  of  the  mind  are  extremely  injurious  to  thofe  who 
give  fuck.  It  is  very  common  to  fee  nodes  and  abfeeffes  of  the- 
breafts  brought  on  by  thefe  alone,  and  eryfipetalous  inflammations 
are  as  frequent  in  perfons  of  other  habits,  from  the  fame  caufes. 
T  he  child  alfo  is  often  thrown  into  diarrhoeas  by  thefe  means ;  and 
in  general,  it  is  a  very  neceifary  rule  to  fqueeze  and  fliake  the  breafts 
to  difeharge  the  milk  after  a  great  fright,  ora  violent  fit  of  paffion,  be¬ 
fore  the  child  is  fuffered  to  fuck. '  If  the  menfes  appear  at  the  time  of 
giving  fuck,  the  childi  is  ufually  greatly  injured  by  the  alteration  the 
milk  iuflers. 

When  women  are  newly  laid  in,  if  the  breafts  become  turgid,  and 
there  is  danger  of  the  milk's  coagulating  in  them,  the  child,  if  it  be 
flrong,  fhould  be  immediately  put  to  fuck  ;  but  if  otherwife,  the 
breafts  are  to  be  gently  fhaken  and  prefled  to  difeharge  tile  redundance, 
or  another  child,  or  grown  perfon,  put  to  fuck  therr\. 

As  foon  as  a  woman  perceives  that  fhe  begins  to  have  fore  nipples, 
it  would  be  very  proper  fhe  fhould  abftain  from  fuckling  her  child* 
till  they  be  quite  cured  ;  during  which  the  milk  muft  be  diflipated 
for  fome  time,  for  fear  of  an  inflammation  in  her  breaft,  proceeding 
from  a  too  great  abundance  of  milk;  notwithftanding  which,  if  there 
was  but  one  nipple  fore,  fhe  could  very  well  give  the  other  to  her 
child. 

There  muft  be  applied  on  the  fore  nipples,  fome  oil  of  eggs,  or  oil 
of  new  wax,  for  feveral  days  fucceifively  ;  ufing  afterwards  deficcative 
remedies,  as  aluminous  and  lime-water;  bathing  them  firft  with  plan¬ 
tain-water  only,  and  applying  over  it  bits  of  very  foft  cloth,  dipped  in 
the  aluminous  and  lime-water ;  but  the  beft  remedy  is  either  cream, 
or  honey  of  rofes,  efpecially  when  the  nipples  are  not  yet  exceffivelv 
fore.  *-  * 

No  better  remedy  can  be  adminiftered  to  a  lying-in  woman,  du¬ 
ring  the  paroxyfms  of  the  hyfteric  paffion,  than  a  glafsof  hyftericor 
cinnamon  water,  or  if  fuch  a  thing  is  not  to  be  found,  a  fpoonful  or 
two  of  brandy,  or  a  glafs  of  wine  ;  we  have  alfo  preferibed  with  great 
fuccefs  twelve  drops  of  fpirit  of  fal-ammoniac,  more  or  lefs,  according 
to  the  violence  of  theparoxyfm. 

So  foon  as  the  woman  is  delivered  of  the  after-birth,  the  midwife, 
having  put  at  the  entrance  of  the  matrix  a  cloth  folded  into  feveral 
doubles  to  hinder  the  air  from  penetrating  into  it,  {hall  take  a  flrong 
thread  in  four  or  five  doubles,  of  the  length  of  a  quarter  of  a  yard  or 
thereabout,  tied  with  a  fingle  knot  at  each  end  ;  with  this  thread  {he 
{hall  tie  the  navel-firing  at  a  finger’s  breadth  from  the  belly,  with  a 
double  knot  at  firft,  then  turning  the  two  ends  of  the  thread  on  the 
oppofite  fide,  {he  will  make  there  another  double  knot,  reiterating 
the  fame  thing,  if  it  be  neceffary,  for  greater  fafety ;  which  done, 
the  navel-ftring  muft  be  cut  at  another  finger’s  breadth  from  the  li¬ 
gature,  on  the  fide  of  the  after-birth,  fo  that  there  remains  of  the 
navel-ftring  only  the  length  of  two  fingers  breadth,  in  the  middle 
whereof  the  ligature  is  made  ;  which  muft  be  fo  tight,  that  not  one 
fingle  drop  of  blood  may  run  from  the  veflels,  but  not  too  much,  for 
fear  the  ligature  fhould  cut  the  faid  veflels;  therefore  the  thread 
fhould  be  a  little  big  for  that  purpofe,  and  tied  with  fome  fort  of  me¬ 
diocrity,  though  it  is  beft  it  fhould  be  rather  tight  than  loofe.  The 
end  of  that  umbilic,  thus  tied  and  cut,  muft  be  wrapped  in  a  dry 
piece  of  cloth,  anointed  with  fome  frefti  butter,  or  oil  of  rofes  ;  then 
having  put  another  fmall  piece  of  cloth  in  double,  on  the  belly  of  the 
child,  towards  the  fuperior  part  thereof  ;  the  umbilic,  thus  wrapped, 
muft  be  placecj  uPon  ir»  the  end  thereof  upwards,  that,  in  cafe  the 
veflels  were  not  tied  tight  enough,  the  blood  fhould  not  fo  foon  be  loft, 
and  unperceived,  as  it  would  if  that  end  were  placed  downward  ;  for 
it  happens,  fometimes,  that  the  navel-ftring  is  fo  big  in  fome  children, 
that  though  it  has  been  tied  ever  fo  tight  at  firft,  the  ligature,  notwith¬ 
ftanding,  happens  to  flack  when  it  begins  to  wither  and  dry,  whereby 
the  blood  would  flow  if  it  was  not  well  minded.  In  that  cafe,  there¬ 
fore,  in  proportion  as  the  umbilic  withers,  it  muft  be  tied  with  a  new 
knot. 

The  umbilic  thus  tied  withers  daily,  and  moft  commonly  falls  out 
at  the  end  of  fix  or  feven  days,  fometimes  fooner,  and  never  later  than 
the  eighth  or  ninth  day.  It  muft  always  fall  of  itfelf,  without  exci¬ 
ting  it  to  it,  for  fear  that  were  it  to  fall  too  foon,  and  before  the  veflels' 
are  entirely  clofed  and  re-united,  there  fhould  happen  a  flux  of  blood, 
which  would  prove  very  dangerous  ;  or  an  ulcer  fhould  be  left,  very 
difficult  to  cure. 

Neceffary  Remarks  to  be  olferved  by  a  Midwife. 

A  mid  wife,  though  fhe  can  hardly  be  fuppofed  miftrefs  of  all  necef¬ 
fary  qualifications,  ought  to  be  a  decent  fenfible  woman,  of  a  middle 
age,  able  to  bear  fatigue  :  file  ought  to  be  perfedly  well  inflrufted  with 
regard  to  the  bones  of  the  pelvis,  with  all  the  contained  parts,  com¬ 
prehending  thofe  that  are  fubfervient  to  generation :  fhe  ought  to  be 
well  flailed  in  the  method  of  touching  pregnant  women,  and  know 
in  what  manner  the  womb  ftretches,  together  with  the  fituation  of 
all  the  abdominal  vifeexa  :  fhe  ought  to  be  perfedtly  miftrefs  of  the 
art  of  examination  in  time  of  labour,  together  with  all  the  different 
kinds  of  labour,  whether  natural  or  preternatural,  and  the  methods 
of  delivering  the  placenta  :  fhe  ought  to  live  in  friendfhip  with  other 
women  of  the  fame  profeffion,  contending  with  them  in  nothing  but 
in  knowledge,  fobriety,  diligence,  and  patience ;  fhe  ought  to  avoid 
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all  refledions  upon  men-praditioners  ;  and  when  (Tie  finds  herfelf 
at  a  lofs,  candidly  have  recourfe  to  their  afiiftance :  on  the  other 
hand,  this  confidence  ought  to  be  encouraged  by  the  man,  who, 
when  called,  inftead  of  openly  condemning  her  method  of  pradicc, 
(even  though  it  (hould  be  erroneous,)  ought  to  make  allowance  for 
the  weaknefs  of  the  fex,  and  redify  what  is  amifs,  without  expo- 
fing  her  miftakes.  This  condud:  will  as  effedlually  conduce  to  the 
welfare  of  the  patient,  and  operate  as  a  filent  rebuke  upon  the  con- 
vidion  of  the  midwife;  who,  finding  herfelf  treated  fo  tenderly, 
will  be  more  apt  to  call  for  neceffarv  affiftance  on  future  oceafions, 
and  to  confider  the  accoucheur  as  a  man  of  honour  and  a  real  friend. 
Thefe  gentle  methods  will  prevent  that  mutual  calumny  and  abufe 
which  too  often  prevail  among  the  male  and  female  practitioners  ; 
and  redound  to  the  advantage  of  both  :  for  no  accoucheur  is  fo  per¬ 
fect,  but  that  he  may  err  fometimes;  and,  on  fuch  oecafions,  he 
muft  exped  to  meet  with  retaliation  from  thofe  midwives  whom  he 
may  have  roughly  ufed. 


MIGRATION,  the  paflage  or  removal  of  any  thing  out  of  one 
Hate,  or  place,  into  another;  particularly  of  colonies  of  people, 
birds,  &c.  into  other  countries.  1  he  migration  of  birds,  as  the  fwal- 
low,  quail,  llork,  crane,  fieldfare,  woodcock,  nightingale,  and  other 
birds  of  passage,  is  a  very.curious  article  in  natural  hiftory,  and 
furniffies  a  notable  inllance  of  the  powerful  inflind  imprelied  by 
the  Creator.  See  MILLAR’s  Natural  Hiftory. 

Derham  obferves  two  things  remarkable  in  thefe  creatures: 
I.  That  fuch  untaught,  unthinking  birds  fhould  know  the  proper 
times  when  to  come,  and  when  to  go ;  as  alfo,  that  fome  fhould 
come  when  others  go:  and,  2.  That  they  fhould  know  what  way 
to  fleer  their  courfe,  and  whither  to  go.  Lud.  de  Beaufort  remarks, 
that  birds  in  their  migration  obferve  a  wonderful  order;  they  fly  in 
troops  over  huge  unknown  regions  without  a  compafs,  and  they  are 
peculiarly  formed  for  long  flights  by  the  ftrudureof  their  parts. 

Ariflotle  and  Pliny  affert,  that  fome  birds  do  not  remove  very  far 
from  their  fummer  habitation,  but  winter  in  the  hollow  of  rocks, 
and  during  that  time  loft-  their  feathers.  We  have  had  many  late 
inflances  of  fome  fpecies  of  fwailows  having  been  difcovered  in  a 
torpid  (late,  on  the  cliffs  of  the  Rhine,  in  old  dry  walls  and  fand- 
hills  in  Scotland,  in  the  chalky  cliffs  of  Sulfex,  in  hollow  trees  and 
lead-mines,  &c.  Thefe  feveral  places  are  fuppofed  to  be  the  lurk¬ 
ing  habitations  of  later  hatches,  or  of  thofe  young  birds  that  are 
incapable  of  diilant  migrations;  where  they  generally  continue  in- 
fenfible  and  rigid,  though,  like  flies,  they  may  fometimes  be  re¬ 
animated  by  an  unfeafonable  hot  day  in  the  midlt  of  winter.  From 
thefe  fads,  it  is  reafonable  to  conclude,  that,  though  one  part  of 
thefwallow  tribe  migrates,  others  may  have  their  winter-quarters 
nearer  home. 

It  feems  pretty  evident,  that  the  fummer  birds  of  paflage  leave  us 
only  in  fearch  of  a  more  warm  climate,  and  a  greater  plenty  of  food  ; 
both  which  advantages  they  procure  to  themfelves  by  their  alternate 
change  of  climate  ;  but  the  migration  of  the  winter  birds  of  paflage  is 
not  fo  eafily  accounted  for,  fince  there  is  no  fuch  apparent  neceflity 
of  their  leaving  us,  either  on  the  fcore  of  food  or  climate.  The  place 
of  the  fummer  refidence  of  thefe  birds  is  Sweden,  and  fome  other 
countries  in  that  latitude;  but  as  they  would  find  thofe  places  too 
cold  and  deftitute  of  provifion,  were  they  to  haflen  immediately 
to  them  on  their  departure  from  us,  they  journey  along  gradually, 
and  prolong  their  paflage  through  the  more  moderate  countries  of 
Germany  and  Poland,  by  which  means  they  do  not  arrive  at  their 
northern  habitations,  where  they  are  to  pafs  their  fummer,  and 
where  they  breed,  till  the  feverity  of  the  cold  is  fo  far  abated,  as  to 
tender  it  pleating  to  them,  and  there  is  proper  food  in  thofe  parts 
for  them;  and  when  they  revifit  us  the  following  winter,  their 
journey  is  performed  in  the  fame  leifurely  manner. 

MILDEW,  rubigo,  a  difeafe  happening  to  plants,  caufed  by  a 
dewy  moiflure,  which  falling  on  them,  and  continuing,  for  want 
of  the  fun’s  heat  to  draw  it  up,  by  it’s  acrimony  corrodes,  gnaws,  and 
fpoils,  the  inmoft  fubflance  of  the  plant,  and  hinders  the  circulation 
of  the  nutritive  fap:  upon  which  the  leaves  begin  to  fade,  and  the 
bloffoms  and  fruit  are  much  prejudiced. 

If  the  mildew  is  feen  among  the  corn  before  the  fun  has  any  power, 
it  has  been  recommended  by  many,  to  fend  two  men  into  the  field 
with  a  long  cord,  each  holding  one  end,  and  drawing  this  along 
through  the  ears,  the  dew  will  be  diflodged  from  them  before  the 
fun’s  heat  is  able  to  dry  it  to  that  vifeous  (late  in  which  it  does  the 
mifehief.  Some  alfo  fay,  that  lands  which  have  for  many  years  been 
fubjed  to  mildews,  have  been  cured  of  it  by  fowing  foot  with  the 
corn, or  immediately  after  it.  See  Blight,  Dew,  Honey-Doo, 
and  Perfpiration  of  Plants. 

MILE,  in  geography,  a  long  meafure,  whereby  the  Englifh,  Ita¬ 
lians,  and  fome  other  nations,  ufe  to  exprtfs  the  dillance  between 
places.  See  Measure.  Alfo  Baldwyn’s  Syflem  of  Geography. 

In  which  fenfe  mile  is  ufed  to  the  fame  purpofe  with  league,  ufed 
by  the  French  and  other  nations. 

The  mile  is  of  different  extent  in  different  countries.  The  geo¬ 
graphical  or  Italian  mile  contains  a  thoufand  geometrical  paces ,  mi  lie 
pafj'us,  whence  the  term  mile  is  derived.  The  Englifh  mile  conlifts  of 
eight  furlongs,  each  furlong  of  forty  poles,  and  each  pole  of  fixtecn 
feet  and  a  half:  fo  that  it  is  equal  to  one  thoufand  feven  hundred 
and  fixty  yards,  or  five  thoufand  two  hundred  and  eighty  feet. 

Calimir  has  made.a  curious  redudion  of  the  miles,  or  leagues,  of 
the  feveral  countries  of  Europe  into  Roman  feet,  which  are  equal 
to  the  Rhinland  feet  generally  ufed  throughout  the  North. 


Feet. 

The  mile  of  Italy . . . . 50000 

of  England . . . -  -  -5454 

of  Scotland . . . - . .  .6000 

of  Sweden . . . .  . . 30000 

^0.  II  7.  VoL.  III. 
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T  he  mile  of  Mufcovy .  Feet. 

of  Lithuania .  Jaf0 

of  Poland . ,i°° 

The  middle .  . . 

The  larged . "  .  ”  7.; *. * ' 

of  France.'. .  ^ 

of  Spain  5750 

of  Burgundy;-;:.;  ; ;; ; ;  -*1111 

of  Erfia,  cal'eci  a^°  Bara^anga . 18750 

/4S  fc!'""™’  %nilyi"g  “'n  hVncVarVfo,mcT». 

MILIARY  fever .  See  the  article  Fever. 

her  r,fLfARn  MlLIARES>  in  anatomy,  a  great  num- 

cutis,  or  Jkina  S  interfP£rfed  throughout  the  fubflance  of  the 

g,aneds.  a.e  the  0rgans  whereb>’  the  matter  of  fweat, 
and  infenfible  perfpiration,  is  fecreted  from  the  blood  Thev  are 

th«  pyramidal  papillae  of  the  fkin,  and  are  each 
ferved  with  a  branch  of  an  artery,  vein,  and  nerve;  as  alfo  with  a 
p,roPe.r  e*cretcLry  du6E  through  which  the  fluid  m  tter  fecreted  from 
the  blood  in  the  fubflance  of  the  gland,  is  excreted,  and  fent  forth 
at  the  pores,  or  perforations,  of  the  cuticle. 

MILI1  ANT, a  term  underflood  of  the  bodvof  Chriflians,  while 
keJ£.on  Jartb-  See  Dr.  WRIGHT’s  New  Family  Bible. 

1  he  Romanifts  divide  the  church  into  militant,  patient,  and  tri¬ 
umphant:  the  militant  is  on  earth;  the  patient,  or  paffive,  thev 
PJace  In  purgatory:  and  the  triumphant  in  heaven. 

MIL11  ARY,  fomething  belonging  to  the  militia,  or  foldierv. 

Military  ejlate ,  includes  the  whole  of  the  foldiery;  or  fuch 
perfons  as  are  peculiarly  appointed  among  the  reft  of  the  people  for 
the  fateguard  and  defence  of  the  realm.  See  Soldier. 

Military  execution,  the  delivery  of  a  city  or  country  up  to  be 
ravaged  and  deftroyed  by  the  foldiers,  upon  it’srefufing  to  pay  con¬ 
tribution  money.  Sec  Execution. 

Military  exerdfes,  are  the  evolutions,  or  various  manners  o[ 
ranging  and  exercifing  foldiers.  See  Exercise. 

Military  fever.  See  Fever,  and  Hospital  Fever. 

Military  government,  is  the  fupreme  command  and  difpofal  of 
all  the  military  power  of  a  nation,  by  land  and  fea. 

Military  ways,  via  militares ,  are  the  large  Roman  roads,  which 
Agrippa  procured  to  be  made  through  the  empire,  in  the  time  of 
Auguflus,  for  the  more  convenient  marching  of  troops,  and  con¬ 
veyance  of  carrjages.  N.  Bergier  has  written  the  hiftory  of  the' 
origin,  progrefs,  and  amazing  extent  of  thefe  military  roads,  which 
were  paved  from  the  gates  of  Rome  to  the  extreme  parts  of  the 
empire.  See  the  article  Way. 

MILITIA,  in  general,  denoteathe  body  of  foldiers,  or  thofe  who 
make  a  profeflion  of  arms. 

In  a  more  reflrained  fenfe,  militia  denotes  the  trained  bands  of  a 
town  or  county,  who  arm.  themfelves,  upon  a  fhort  warning,  for 
their  own  defence.  So  that,  in  this  fenfe,  militia  is  oppofed  to 
regular  or  ftated  troops. 

For  the  direction  and  command  of  the  national  militia,  the  king 
conllitutes  lords  lieutenants  of  each  county.  The  whole  number 
of  private  men  to  be  raifed,  exclufive  of  certain  places  that  are  ex¬ 
cepted,  is  30740;  in  various  proportions  for  feveral  counties. 

Perfons  balloted,  that  refufe  to  ferve,  or  provide  a  fubftitute,  fhall 
forfeit  10/.  and  at  the  expiration  of  three  years  be  liable  to  ferve 
again,  in  perfon,  or  by  fubftitute.  Thofe  who  have  ferved,  are  to 
be  returned  home  in  due  time,  fo  that  they  may  reach  the  county  to 
which  they  belong,  ifabfent  from  it,  by  the  expiration  of  their  term, 
unlefs  they  fhall  confent  to  ferve  again.  The  inlifting  of  perfons 
inrolled  to  ferve  in  the  militia ,  for  ferv:ce  of  his  majefty’s  other 
forces,  fhall  be  deemed  null  and  void.  The  militia  are  required  to 
be  trained  and  exercifed,  by  regiment,  or  battalion,  twice  in  a  year, 
fourteen  days  at  each  lime,  or  once  in  a  year  for  twenty-eight  days 
together  :  and  the  penalty  of  not  appearing,  or  deferting,  is  the  im¬ 
mediate  payment  of  20/.  or  imprifonment  for  fix  months,  or  till  the 
money  is  paid.  In  cafe  of  adual  invafion,  or  immediate  danger  of  it, 
or  rebellion  in  this  kingdom,  his  majefty,  communicating  the  occa- 
lion  to  parliament,  if  fitting,  or  declared  in  council,  and  notified  by 
proclamation,  if  parliament  be  not  fitting,  may  order  the  militia  to 
be  embodied,  put  under  the  command  of  general  officers,  and  led  to 
any  part  of  the  kingdom,  but  not  to  go  out  of  it ;  and  they  fhall  be 
fubjed  to  the  ads  againft  mutiny  and  defertion.  And  any  perfon 
not  appearing,  (hall  forfeit  40/.  or  be  imprifoned  for  twelve  months. 
Officers  of  the  militia,  during  the  time  of  fervice,  are  exempted  from 
the  office  of  (heriff;  and  private  men  from  highway  duty,  from 
parifh  offices,  and  ferving  in  his  majefty’s  other  forces  by  fea  or  land. 
Militia  men,  when  fick,  are  inti  tied  to  relief;  and  their  deftitute  fa¬ 
milies  to  a  weekly  allow  ance  out  of  the  poor  rates  of  the  parifh,  &c. 
to  which' they  belong.  If  they  are  maimed  or  wounded  in  adual 
fervice,  they  are  infilled  to  the  benefit  of  Chelfca-hofpital :  they 
may  fet  up  trades  in  any  part  of  rhe  kingdom. 

MILK,  lac,  a  white  juice  which  nature  prepares  in  the  breads 
of  women,  and*  the  udders  of  other  animals,  for  the  nourifhment 
of  their  young.  It  is  derived  from  the  pure  chyle,  conveyed  by  the 
arteries  to  the" breads,  and  without  any  othercudion  filtered  through 
the  glands  of  which  theyconlill,  without  undergoing  any  conliaer- 
able  change,  0 

Milk  is  a  compofition  of  three  different  parts,  butyrous,  cafeous, 
and  ferous:  the  butyrous  parts  are  the  cream  and  the  oil  tbatfwimon 
the  top ;  the  cafeous  are  the  grofler  parts,  and  thofe  that  coagulate  arc 
made  into  cheefe:  the  ferous  are  properly  a  lymph,  and  make  whey. 
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By  their  own  milk,  all  the  known  laftiferous  animals  are  nounfhed, 
both  male  and  female;  and  from  this  alone  eveiy  fuc  1  anima  P'^P 
all  the  other  parts,  both  thefolidand  fluid,  by  means  of  the  vital  ad. ons. 
It  is  alfo  certain,  that  men  may  live  for  years  upon  milk  alone,  and  per¬ 
form  all  the  a&ions  of  life,  and  have  all  the  folid  and  fluid  parts  ot  their 

bodies  perfe&ly  elaborated.  .  ,  f 

The  human  milk  is  very  fweet  and  thin;  the  next  is  that  of  afles, 
then  that  of  mares,  then  that  of  goats,  and,  laftly,  of  cows ,  whence  it 
is  prefcribed  in  this  order  to  contumptive  petfons  of  weak  yifcera.  , 

Dr.  Cheyne  extols  a  milk  diet  in  his  writings,  particularly  in  his 
method  of  cure  in  difeafes  of  body  and  mind,  his  eflays  on  the  gout, 

health,  and  long  life.  &c.  .  .  a  ,  , 

The  befl  of  all  other  milks  is  human  milk,  fince  it  ls  raofl  adapted 

to  our  natures ;  for  which  reafon  it  is  always  to  be  preferred  to  the  milk  ot 
other  animals.  It  ought  to  be  furnifhed  by  a  found  woman,  who  uies 
dueexercife,  obferves  a  laudable  regimen,  and  is  in  the  prime  of  her  age. 
It  is  alfo  belt  when  the  breads  are  drawn  four  or  five  hours  after  eating ; 
for  then  the  chyle  is  changed  into  concoded  milk,  and  begins  to  affume 
the  nature  of  the  human  fluids. 

The  receipt  for  making  what  is  called  artificial  afles  milk,  is  as  fol¬ 
lows:  Take  eighteen  bruifed  fnails,  (havings  of  hartfhorn,  pearl  barley, 
and  eryngo  root,  of  each  one  ounce,  and  fix  pints  of  water  ;  boil  them 
in  a  glazed  earthen  veflel  to  three  pints ;  then  drain  the  mixture,  and 
add  an  ounce  and  a  half  of  balfamic  fyrup.  Let  the  patient  take  four 
ounces  of  this  liquor,  mixed  with  an  equal  quantity  of  milk  from  the 
cow,  morning  and  evening. 

Milk,  virgin's,  compofed  of  roch-alum,  fpring-water,  litharge, 
and  vinegar,  is  ufed  as  a  cofmetic,  to  drive  in  pimples,  and  check  any 
cutaneous  eruptions,  by  it’s  cooling,  redringent  quality. 

Milk,  Jkimmed,  makes  an  innocent  and  efficacious  forcing  for  the 
fining  down  of  all  white  wines,  arracks,  and  filial!  fpirits  ;  but  is  by 
no  means  to  be  ufed  for  red  wines,  becaule  it  difeharges  their  colour ; 
it  is  therefore  of  known  ufe  in  the  turning  red  wines,  when  pricked, 
into  white;  in  which  a  fmall  degree  of  acidity  is  not  fo  much  per¬ 
ceived.  ' 

Milk -wort,  polygala,  in  botany,  a  genus  of  the  diadelphia  oBandria 
clafs.  The  herb,  having  a  bitter  tade,  proves  it  to  be  of  a  hot  and  dry¬ 
ing  quality.  The  leaves,  boiled  in  wine,  purge  bile  by  ftool.  The 
roots  have  been  found  to  produce  the  fame  effects  in  pleurifies,  as  the 
fetuka,  in  a  lower  degree. 

MILL,  a  machine,  See.  Refer  to  Sydem  of  Mechanics. 

The  principal  mills  are  thofe  which  follow : 

Mills,  foige,  turned  by  water,  ferve  to  raife  and  let  fall  one  or 
more  huge  hammers,  to  beat  and  form  the  iron  into  bars,  anchors, 
and  other  maffive  works. 

Mill ,  fulling,  is  a  water-m///  which  raifes  and  beats  down  large 
wooden  piltons,  in  proper  veflels  called  peels,  or  troughs,  in  order  to  full, 
fcour,  and  cleanfe  woollen  duffs. 

Mill,  gunpowder,  is  that  ufed  to  pound  and  beat  together  the 
ingredients  whereof  gunpowder  is  made.  Thefe  ingredients  being 
duly  proportioned  and  put  into  the  mortars  of  the  mill,  which  are 
hollow  pieces  of  wood,  each  capable  of  holding  twenty  pounds  of 
pade,  are  incorporated  by  means  of  the  pedles  and  fprinkling.  There 
are  twenty-four  mortars  in  each  mill,  where  are  made,  each  day, 
480  pounds  of  gunpowder,  care  being  taken  to  fprinkle  the  ingre¬ 
dients  in  the  mortars  with  water,  from  time  to  time,  left  they  fhould 
take  fire.  The  pedle  is  a  piece  of  wood  ten  feet  high,  and  4I  inches 
broad,  armed  at  bottom  with  a  round  piece  of  metal.  It  weighs 
about  60  pounds. 

Mills,  leather,  are  ufed  to  fcour  and  prepare  with  oil,  the  (kins 
of  dags,  buffaloes,  elks,  bullocks,  &c.  to  make  what  they  call  buff- 
leather,  for  the  ufe  of  the  foldiery.  This  is  effeded  by  means  of 
feveral  large  pidons,  rifing  and  falling  on  the  lkins,  in  large  wooden 
troughs,  by  means  of  a  wheel  without-fide,  turned  by  the  force  of 
water. 

Mills,  linen,  do  not  differ  much  from  fulling-mills.  Their  ufe  is, 
to  fcour  linens,  after  their  having  been  fird  cleanfed,  when  taken 
out  of  the  lixivium,  or  ley.  Some  of  thefe  go  by  water,  and  the 
generality  by  horfes. 

M  ills,  oil,  whether  turned  by  men,  water,  hand,  or  horfe,  ferve 
to  bruife  or  break  the  nuts,  olives,  and  other  fruits  and  grains,  whofe 
juice  is  to  be  drawn,  by  expreffion,  to  make  oil. 

Mill,  paper,  is  a  water  -mill  furnifhed  with  feveral  large  hammers, 
which  beat  or  pound  the  rags  or  cloth  in  a  kind  of  wooden  troughs ; 
and  thus,  by  reducing  them  to  little  pieces,  turn  them  into  a  kind  of 
pulp,  by  means  of  water  conveyed  into  the  troughs  by  a  pipe  for  that 
-purpofe. 

Mill,  Jawing,  is  a  water-m///,  ferving  to  faw  feveral  planks  of 
boards,  at  the  fame  time.  Thefe  were  lately  prohibited  in  England, 
where  they  had  been  introduced,  from  an  apprehenfion  that  the  ruin 
of  the  fawyers  mud  have  enfued.  They  are,  however,  frequent  in 
France,  efpecially  in  Dauphine. 

Mills,  Jilk,  are  ufed  for  fpinning,  throwing,  and  twilling  filks. 
They  are  large  round  machines,  in  form  of  turrets,  five  or  fix  feet 
high,  and  fix  yards  in  diameter ;  which,  being  turned,  either  by 
the  force  of  water,  or  that  of  men,  work  at  the  fame  time  an  in¬ 
finity  of  bobbins  fadened  thereto,  whereon  the  filk  had  been  vfround 
to  be  here  fpun  and  twided. 

Mill,  fugar,  is  a  machine  that  ferves  to  bruife  the  fugar-canes, 
and  exprel's  the  liquor  or  juice  contained  therein.  The  Jugam mills 
are  very  curious  contrivances.  Of  thefe  there  are  four  kinds,  be¬ 
ing  turned  either  by  water,  wind,  men  or  horfes. 

Mills,  tan  or  bark,  wrought  by  water  or  horfes,  ferve  to 
cut  certain  barks  into  a  coarfer  fort  of  powder,  proper  for  the  tan¬ 
ning  of  hides,  &c. 

Mill,  in  coinage,  is  a  machine  ufed  to  prepare  the  laminae  or 
plates  of  metal,  and  to  give  them  proper  thicknefs,  hardnefs,  and 
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confidence,  before  they  be  flruck,  or  damped.  This  machine  con- 
fids  of  feveral  wheels  dented  like  thofe  of  clocks,  &c.  which  move  two 
cylinders  of  deel,  between  which  the  metal  is  palled  to  be  brought  to 
it’s  proper  thicknefs.  It  was  fird  turned  with  water,  fince  with  horfes. 
See  Coinage, 

Mill,  among  gold  wire-drawers,  is  a  little  machine  confiding  of 
two  cylinders  of  (feel,  ferving  to  flatten  the  gold  or  filver  wire,  and  re¬ 
duce  it  into  laminae,  or. plates.  They  have  alfo  mills  to  wind  the  gold 
wire  or  thread  on  the  filk :  thefe  are  compofed  of  feveral  row's  of  bob¬ 
bins  all  turned  at  the  fame  time.  See  Gold  wire.* 

Mill  -dams.  A  very  firm  way  of  making  thefe  in  a  quick  or  run¬ 
ning  fand,  which  is  ufually  found  a  very  troublefome  circumdance.  in 
the  making  them,  is  by  laying  the  foundation  with  unllacked  lime; 
which,  by  Hacking  among  the  fand,  runs  together  into  a  hard  done,  ’ 
which  gives  a  very  firm  and  fiirc  foundation. 

Mill  -pool,  a  dock  or  pond  of  water,  by  the  force  of  which  the  mo¬ 
tion  of  a  water-mill  is  effected.  The  dam  of  a  mill-pool  is  raifed  much 
in  the  fame  manner  as  directed  for  fish-ponds. 

MILLENAR1ANS,  or  Chili  asts,  a  name  given  to  thofe,  who, 
chiefly  in  the  primitive  ages,  believed  that  the  faints  will  onq  day  reign 
on  earth  with  Chrid  a  thoufand  years.  The  former  appellation  is  of 
Latin  original,  the  latter  of  Greek,  and  both  of  the  fame  import. 

The  Millenarians  held,  that  after  the  coming  of  Antichrid,  and 
the  deflrudion  of  all  nations,  which  fhal!  follow',  there  fhall  be  a 
fird  refurredion  of  the  jud  alone:  that  all  w'ho  fhall  be  found  upon 
earth,  both  good  and  bad,  fhall ,  continue  alive;  the  good,  to  obey 
the  jud,  who  are  rifen,  as  their  princes;  the  bad,  to  be  conquered 
by  the  jud,  and  to  be  fubjed  to  them:  that  Jefus  Chrid  will  then 
defeend  from  heaven  in  his  glory  :  that  the  city  of  Jerufalem  will  be 
rebuilt,  enlarged,  embellifhed,  and  it’s  gates  dand  open  night  and  day. 
They  applied  to  this  New  Jerufalem,  what  is  faid  in  the  Apccalypfe* 
ch.  xxi.  and  to  the  temple,  all  that  is  written  in  Ezekiel  xxxvi.  Here, 
they  pretended,  Jefus  Chrid  will  fix  the  feat  of  his  empire,  and  Yeign 
a  thoufand  years  with  the  faints,  patriarchs,  and  prophets,  who  will 
enjoy  perfed  and  uninterrupted  felicity.  This  reign  of  our  Saviour 
on  earth  is  ufually  dyled  the  millennium,  or  reign  of  a  thoufand  years ; 
a  do<ffrine  adopted  by  feveral  modern  divines,  particularly  among  the 
Baptids. 

MILLEPEDES,  common  wood-lice,  each  being  an  oblong  infed* 
with  fourteen  feet,  (therefore  called  mille  or  cent-pedes,  fignifying  iooo 
or  100  feet ;  figuratively  meaning  a  great  many)  it  is  notched  along, 
the  fides,  rolling  itfelf  up  into  a  round  ball  on  being  touched ;  found  in 
cellars,  and  under  doncs  -md  logs  of  wood,  in  cold  moid  places;  rarely 
met  with  in  the  warmer  climates.  Thofe  which  have  a  white  filver- 
like  hue,  are  accounted  the  bed;  and  the  black  the  word.  They 
have  a  faint  difagreeable  fmell,  and  a  fomewhat  brackifh,  fweetifh,  un-> 
pleafant  tade.  They  are  celebrated  as  refolvents,  aperients,  and  diure-* 
tics;  in  jaundices,  adhmas,  fcrophulous,  and  other  diforders;  but  that 
their  virtues  are  fo  great  as  they  are  generally  fuppofed  to  be,  may  be 
judly  quedioned,  at  lead  when  given  in  the  cultomary  dofes.  Two 
hundred  have  been  taken  every  day,  for  fome  time  together,  without 
producing  any  remarkable  effect:  in  large  dofes,  indeed,  it  is  probable 
that  their  adivity  may  be  conliderable  ;  as  they  are  faid  to  have  fome- 
times  produced  an  univerfal  heat  and  third,  with  a  pain  in  the  region  of 
the  pubes,  and  fometimes  a  Raiding  of  urine.  Thefe  infeds  may  be 
commodioudy  fwallow'ed  intire,  as  they  fpontaneoufly  contract  them- 
felves,  on  being  touched,  into  the  form  of  a  pill.  In  the  (hops  they  are 
commonly  reduced  into  powder;  for  which  purpofe  they  are  prepared, 
either  by  inclofing  them  in  a  thin  canvas  cloth,  and  fufpending  them 
over  hot  fpirit  of  wine  in  a  clofe  veffcl,  till  they  are  killed  by  the  deam, 
and  rendered  friable ;  or  by  including  them  in  a  proper  veffel,  and  drying 
them  with  a  vary  gentle  heat.  The  college  of  Edinburgh  direds  tvvo 
ounces  of  live  millepedes  to  be  (lightly  bruifed,  and  digeded  lor  a  night 
in  a  pint  of  Rhenifh  wine,  after  which  the  liquor  is  to  be  prefled  through 
a  drainer. 

MILLET,  Milium,  the  feed  of  a  plant,  which,  by  confentof 
authors  both  ancient  and  modern,  is  refrigerating  and  drying;  it  is  of 
bad  juice,  difficult  of  digedion,  binds  the  belly,  and  generates  flatulen¬ 
cies;  it  is,  however,  well  known  to  be  a  very  grateful  food  to  many 
nations  at  prefent.  Among  the  Italians,  fays  C.  Bauhine,  loaves  made 
of  millet,  which  are  yellow,  are  eaten  hot  by  many,  not  out  of  necef- 
fity,  but  for  their  fweetnefs;  but,  when  this  bread  is  grown  hard,  it  is 
quite  black.  Of  the  flour  of  millet  and  milk  the  Italians  make  fine 
cakes,  which  mud  be  eaten  as  foon  as  dreffed,  or  elfe  they  become 
glutinous,  and  ungrateful  to  the  tade.  In  former  times  they  made  a 
fort  of  bread  and  white  puddings  of  millet,  as  Pliny  tells  us.  And 
among  the  Coffacks  and  Tartars,  their  principal  food  is  millet,  the 
crude  meal  of  which  they  mix  with  the  milk  of  mares,  or  with  blood 
drawn  from  the  crural  vein  of  their  horfes.  A  pudding,  prepared  of 
millet,  boiled  to  milk,  with  an  addition  of  butter,  and  fugar  fprinkled 
over  it,  is  much  in  requeft  among  the  Germans  at  prefent ;  and  thefe 
puddings  have  been,  long  ago  introduced  into  England,  and  are  dill  in 
fafhion. 

Millet  is  diuretic  and  adringent ;  the  feeds  are  of  extraordinary  fervice 
in  difeafes  of  the  lungs,  and  exulcerations  of  the  kidneys  ;  made  into  a 
cataplafm,  they  are  anodyne  and  refolvent. 

Indian  Millet.  As  it  delights  in  a  fat  and  humid  foil,  fome 
fow  it  in  their  fields  to  correct  their  luxuriance:  they  fovtf  it  in  lum- 
mer,  and  reap  it  in  autumn.  The  feed  is  like  panic  both  in  tade 
and  temperament.  The  poored  fort  of  people  in  Italy,  and  the 
peafants  in  Paduan,  grind  the  feed,  and  make  it  into  loaves,  which 
are  friable,  and  afford  but  little  nutriment,  being  black,  difficult  of 
digedion,  and  binding.  It  is  more  ufual  to  make  juiddings,  or 
white  pots,  of  the  flour  and  milk.  In  Tufcany  they  fow  it  more  for 
the  fake  of  feeding  their  poultry,  than  to  ferve  as  aliment  for  men. 
They  alfo  give  it  to  their  cows,  horfes,  and  fwine.  Of  the  pith  of 
the  ftalks,  Bauhine  prepared  an  excellent  remedy  for  the  drums: ;  and 
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Matthiolus  commends  the  flowers,  for  uterine  fluxes  and  the  dy- 

fenterv. 

MILLING,  in  manufactories,  an  operation  called  alfo  fulling. 

Milling,  or  throwing  of  filk,  is  the  laft  preparation  of  liik 
before  dyeing ;  ferving  to  twift  it,  more  or  lefs,  according  to  the 
work  for  w  hich  it  is  intended. 

To  prepare  the  filk  for  milling,  they  firft  put  it  in  boiling^water, 
inclofed  between  two  linen  cloths.  The  mill  is  a  fquare  machine, 
compofed  of  feveral  pieces  of  wood,  mortifed  in  each  other,  fo  as 
to  form  a  kind  of  large  cage,  in  the  center  whereof  are  tw'o  wheels, 
.placed  parallel  over  each  other,  whofe  axis  bears  on  two  ports. 

When  the  mathine  is  Ample,  a  fingle  man  turns  thefe  wheels  by 
means  of  a  little  cog  jn  which  they  catch,  and  a  large  handle. 

I  he  wheels,  put  in  motion  by  the  handle,  communicate  their 
motion  to  eight  windles,  or  reels,  or  even  more,  according  to  the 
largenefs  of  the  machine  ;  on  the  flights  or  arms  whereof  the  filk  is 
wound  from  off  two  rows  of  bobbins,placed  on  each  fide  the  ma¬ 
chine,  each  row  at  the  height  of  one  of  the  two  wheels  in  the  center. 
Thefe  bobbins  have  their  motion  by  means  of  leathern  thongs, 
which  bear  on  little  cylinders  of  wood  that  fupport  them,  and  turn 
at  length  on  the  two  wheels  at  the  center  ;  fo  that  the  filk  on  each 
bobbin  twiftsas  it  winds,  and  forms  it’s  feparate  fkain. 

The  fmalleft  wheel  moves  two  hundred  of  thefe  bobbins,  over 
which  a  fingle  perfon  is  fuflicient  toinfpetf,  to  put  new  bobbins  or 
fpools  in  lieu  of  thofe  difeharged  of  their  filk,  and  to  knot  the  ends 
when  they  break.  Sefe  Winding  of  Jilh. 

MILLION,  in  arithmetic,  the  number  of  ten  hundred  thoufand ; 
orathoufand  times  a  thoufand. 

MILL-REE,  or  Mille-Ray,  a  Portuguefe  gold  coin,  current 
for  fomew'hat  more  than  the  Spanifh  piftole.  The  mill-ree  is  thus 
called  as  confiding  of  a  thoufand  reics. 

MILT,  in  anatomy,  a  popular  name  for  the  spleen. 

Milt,  or  Melt,  in  natural  hiftory,  the  foft  roe  in  fifhes ;  thus 
called  becaufe  it  yields,  by  expreflion,  a  whitifh  juice  refembling 
milk.  The  milt  is  properly  the  feed,  or  fpermatic  part  of  the  male 
fifh. 

The  milt  of  a  carp  is  reckoned  a  choice  bit.  It  confifts  of  two 
Jong  whitifh  irregular  bodies,  each  included  in  a  very  thin  fine  mem¬ 
brane.  M  .  Petit  confiders  thefe  as  the  tefticles  of  the  fifh  w'herein 
the  feed  is  preserved  :  the  lowerpart,  next  the  anus,  he  takes  for  the 
veficulee  femimles. 

In  the  milt  of  a  living  cod-fifh  there  are  fuch  incredible  numbers 
of  thofefmall  animalcules  found  in  the  malefeed  ofall  animals,  that 
in  a  drop  of  the  juice  of  it,  no  more  in  quantity  thanafmall  grain 
offand,  there  are  contained  more  than  ten  thoufand  of  them  ;  and, 
confidering  how  many  fuch  quantities  there  are  in  the  whole  milt  of 
one  fuch  fifh,  it  is  not  exceeding  the  bounds  of  truth  to  affirm,  that 
there  are  more  animals  in  one  milt  of  it,  than  there  are  living  men  at 
one  time  upon  the  whole  face  of  the  earth.  However  ftrange  and 
romantic  fuch  a  conjecture  may  appear  at  firft  fight,  a  feriouscon- 
fideration,  and  calculation,  will  make  it  appear  very  plain.  An 
hundred  fuch  grains  of  fand  as  here  mentioned,  will  make  about 
an  inch  in  length  ;  therefore,  in  a  cubic  inch  there  will  be  a  million 
of  fuch  fands. 

The  milt  of  one  of  thefe  fifhes  is  frequently  about  the  quantity  of 
fifteen  cubic  inches,  it  muff  therefore  contain  fifteen  millions  of 
quantities  as  big  as  one  of  thefe  fands  ;  and  if  there  be  ten  thoufand 
animals  in  each  of  thofe  quantities,  there  mult  be,  in  the  whole,  a 
hundred  and  fifty  thoufand  millions  :  which  is  a  number  valtly  ex¬ 
ceeding  the  number  of  mankind,  even  though  we  were  to  fuppofe 
the  whole  earth  as  populous  as  Holland.  See  Fecundity  of  Fish. 

Milt -veafie,  in  botany.  See  the  article  Asplenium. 

The  leaves  are  recommended  as  a  peCtoral  fimilar  to  maidenhair ; 
to  which. they  have  been  frequently  joined  in  infufions  and  apo- 
zems  ;  and  as  an  aperient  in  obftruCtions  of  the  vifeera.  They  pof- 
fefs  likewfife  a  diuretic  virtue,  and  appear  to  gently  carry  off  fand, 
cleanfe  the  kidneys,  and  allay  pains  in  the  urinary  pillages.  The 
way  of  ufing  them  is,  to  drink  infufions  of  them  in  the  morning, 
as  tea,  with  the  addition  of  fuch  other  medicines  as  particular  cafes 
may  require.  See  the  article  Ceterach. 

M1NAGNGHINIM,  a  pulfatile  inftrument  of  mufic,  among 
the  Hebrews,  which  was  a  fquare  table  of  wood,  fitted  with  a 
handle  ;  over  this  table  was  ftretched  an  iron  chain,  or  hempen 
cord,  parting  through  balls  of  wood  or  brafs,  which  {truck  againft 
the  table,  when  the  inftrument  was  fhaken,  and  occafioned  a  clear 
found,  which  might  be  heard  at  a  great  dirtance.  See  Kircher’s 
figure  of  it,  in  Plate  1 14,  fig.  9. 

MINCHA,  in  the  Jewilh  cuftoms,  offerings  of  meal,  cakes,  or 
oifeuits,  made  in  the  temple  of  the  Lord.  Sec  the  Greek  of  Jerem. 
xvii.  26.  Dan.  ii.  46.  2  Kings  viii.  5,  g.  xvii.  7.  xx.  12.  2 

Chron.  vii.  7.  Nehem.  xiii.  5,  9,  &c. 

MIND^  mens,  denotes  a  thinking  or  underftanding  being.  See 
a  more  copious  expofition  in  article  Spirit. 

Philofophers  generally  allow  three  kinds  of  minds,  viz.  God,  angels, 
and  the  human  foul.  For  a  thinking  being  muft  be  either  finite  or 
infinite  :  if  infinite,  it  is  God ;  and  if  finite,  it  is  either  joined  wi'h 
a  human  body,  or  not ;  if  the  latter,  it  is  an  angel ;  if, the  former,  a 
foul. 

The  human  mind  is  properly  defined,  a  thinking  rational  fub- 
flance  :  by  thinking,  it  is  diftinguifhed  from  body  ;  and  by  reafoning, 
from  God  and  angels,  who  are  fuppofed  to  fee  and  know  things  in¬ 
tuitively,  without  the  help  of  dedudf ion  and  difeourfe.  rl  he  cul¬ 
ture  of  the  human  mind  is  more  immediately  taught  in  the  fciences 
of  logic  and  ethics. 

MINE,  in  natural  hiftory,  a  place  under  ground,  where  metals, 
minerals,  or  even  precious  ftones,  are  dug  up.  As,  therefore,  the 
matter  dug  out  of  mines  is  various,  the  mines  themfelves  acquire  va- 
nous  denominations,  as  gold-mines,  filvew/uWr,  copper-mines,  iron- 
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diamond-mines,  (alt-mines,  mines  of  antimony,  of  alum  &rc 
Vlines,  men,  in  general,  are  veins  or  cavities  within  the  earth,  whofe 
lutes  receding  from,  or  approaching  nearer  to  each  other,  make  them 
<>f  unequal  breadths  in  different  places,  fometimes  forming  lamer 
paces,  whjch  are  called  holes :  they  are  filled  with  fubftances,%vhich 
whether  metallic  or  of  any  other  nature,  are  called  the  loads;  when 
the  lubkances  forming  thefe  loads  are  reducible  to  metal,  the  loads 
are  by  the  miners  Paid  to  be  alive;  otherwifethey  are  cal!ed<iWloads. 
In  L-ornwaH  and  Devon,  the  loads  always  hold  their  courfe  from 
ealtward  to  weftward  ;  though  in  other  parts  of  England,  they  fre- 
quently  run  from  north  to  fouth.  The  miners  report,  that  the  fides 
o.  *he  lo  ,  never  bear  >n  a  perpendicular,  but  conilantly  under-lav. 
either  to  the  north  or  to  the  fouth.  The  load  is  frequently  inter¬ 
cepted  by  the  crofling  of  a  vein  of  earth,  or  ftone,  or  fome  different 
rnetalhc  fubftance  ;  in  which  cafe  it  generally  happens  that  one  part 
of  the  load  is  moved  a  confidcrable  dirtance  to  tiie  one  fide.  This 
tranfient  load  is  by  the  miners  called  fiooking :  and  the  part  of  the 
load  which  is  to  be  moved,  is  faid  to  be  heaved.  See  E looking. 

According  to  Dr.  Nichols’s  obfervations  upon  mines,  they  feem  to 
be  or  to  have  been,  the  channels  through  which  the  waters  pafs 
within  the  earth,  and,  like  rivers,  have  their  fmall  branches  open¬ 
ing  into  them,  in  all  dire&ions.  Moil  mines  have  ftreams  of  water 
running  through  them;  and  when  they  are  found  dry,  it  feems  to 
be  owing  to  the  waters  having  changed  their  courfe,  as  being  obliged 
to  it,  either  becaufe  the  load  has  flopped  up  the  ancient  paiiages 
or  that  fome  new'  and  more  eafy  ones  are  made. 

Mines,  fays  Dr.  Shaw,  are  liable  to  many  contingencies,  beinrf 
fometimes  poor,  fometimes  foon  exhauftible,  fometimes  fubjeCt  to 
be  drowned,  efpecially  when  deep,  and  fometimes  hard  to  trace  ;  yet 
there  are  many  instances  of  mines  proving  highly  advantageous’  for 
hundreds  of  years:  the  mines  of  Potoli  are  to  this  day  worked  with 
nearly  the  fame  fuccefs  as  at  firft  ;  the  gold-;«/«n  of  Cremnitz  have 
been  worked  almoft  thefe  thoufand  years  ;  and  our  Cornith  tin -mines 
are  extremely  ancient.  The  neat  profit  of  the  filver  alone,  du<*  in 
the  Mifnian  filver -mines  in  Saxony,  is  Hill,  in  the  fpace  of  efght 
years,  computed  at  1644  millions,  befides  feventy-three  tons  of  gold. 
Many  mines  have  been  difeovered  by  accident;  a  torrent  firft  laid 
open  a  rich  vein  of  the  hlver-mine  at  Friberg  in  Germany;  fome¬ 
times  a  violent  wind,  by  blowing  up  trees,  or  overturning  the  parts 
of  rocks,  has  difeovered  a  mine;  the  lame  has  happened  by  violent 
{bowers,  earthquakes,  thunder,  the  firing  of  woods,  or  even  the 
ftroke  of  a  plough  fhare,  ora  horfe’s  hoof. 

But  the  art  of  mining  does  not  wait  for  thefe  favourable  accidents, 
but  direCtly  goes  upon  the  fearch  and  difeovery  of  fuch  mineral  veins* 
ores,  or  fands,  as  may  be  worth  the  working  for  metal.  The  prin¬ 
cipal  inveftigation  and  difeovery  of  mines  depend  upon  a  particular 
fagacity,  or  acquired  habit  of  judging  from  particular  figns,  that  me¬ 
tallic  matters  are  contained  in  certain  parts  of  the  earth,  not  far 
below  it’s  furface.  The  principal  figns  of  a  latent  metallic  vein, 
feem  reducible  to  general  heads,  fuch  as,  1.  The  difeovery  of  cer¬ 
tain  mineral  waters.  2.  The  difcolouration  of  the  trees  or  grafs 
of  a  pface.  3.  The  finding  of  pieces  of  ore  on  the  furface  of  the 
ground.  4.  The  rife  of  warm  exhalations.  5.  The  finding  of 
metallic  fands,  and  the  like.  All  which  are  fo  many  encourage¬ 
ments  for  making  a  ftrider  fearch  near  the  places  where  any  thin'* 
of  this  kind  appears  ;  whence  rules  of  praCtice  might  be  formed  for 
reducing  this  art  to  a  greater  certainty.  But  w'hen  no  evident  marks 
of  a  mine  appear,  the  fkilful  mineralift  ufually  bores  into  the  earth, 
in  fuch  places  as  from  fome  analogy  of  knowlege,  gained  by  expe¬ 
rience,  or  by  obferving  the  fituation,  courfe,  or  nature  of  other 
mines,  he  judges  may  contain  metal ;  this  method  of  boring  we  have 
already  given  under  thearticle  Borinc. 

After  the  mine  is  found,  the  next  thing  to  be  confidered,  is,  whe¬ 
ther  it  may  be  dug  to  advantage.  In  order  to  determine  this,  we 
are  duly  to  weigh  the  nature  of  the  place,  and  it’s  fituation,  as  to 
w'ood,  water,  carriage,  healthinefs,  and  the  like,  and  compare  the 
refult  with  the  richnefs  of  the  ore,  the  charge  of  digging,  damping,' 
waffling,  and  (melting. 

Particularly  the  form  and  fituation  of  the  fpot  fhould  he  well  con¬ 
fidered.  A  mine  muft  either  happen,  1.  In  a  mountain.  2.  In  a  hill. 
3.  In  a  valley.  Or,  4.  In  aflat.  But  mountains  and  hills  are  dug 
with  much  greater  eafe  and  convenience,  chiefly  becaufe  the  drains 
and  burrow’s,  that  is,  the  adits  and  avenues,  may  be  here  readily  cut, 
both  to  drain  the  w'ater,  and  to  form  the  gangways  for  bringing  out 
the  lead,  &c.  In  all  the  four  cafes  we  are  to  lookout  for  the  veins 
w'hich  the  rains,  or  other  accidental  thing,  may  have  laid  bare;  and 
if  fuch  a  vein  be  found,  it  may  often  be  proper  to  open  the  mine  in 
that  place,  efpecially  if  the  vein  prove  tolerably  large  and  rich  ; 
otherwife  the  moft  commodious  place  for  fituation  is  to  be  chofen 
for  the  purpofe,  viz.  neither  on  a  flat,  nor  on  the  tops  of  the  moun¬ 
tains,  but  on  the  fides.  The  bell  fituation  for  a  mine,  is  a  mountain¬ 
ous  w'holfome  fpot ,  of  a  f’afe  and  eafy  afeent,  and  bordering  on  a 
navigable  river.  The  places  abounding  with  mines  are  generally 
healthy,  as  handing  high  and  every  wiiere  expofed  to  the  air  ;  yet 
fome  places  where  mines  are  found,  prove  poifonous,  and  can  upon 
no  account  be  dug,  though  ever  fo  rich:  the  w’ay  of  examining 
the  fufpe£ted  place  of  this  kind,  is,  to  make  experiments  upon 
brutes,  by  exporting  them  to  the  effluvia  or  exhalations  to  find  the 
effects.  See  DALTON’S  Englifli  Traveller. 

Devonfhire  and  Cornwall,  where  there  are  a  great  many  mines 
of  copper  and  tin,  are  very  mountainous  counties,  which  give  an 
opportunity  in  many  places  to  make  adits,  or  fubterraneous  drains, 
to  fome  valley  at  a  dirtance,  by  which  to  carry  off  the  water  from  the 
mines  which  otherwife  would  drown  them  out  from  getting  the  ore. 
Thefe  adits  are  fometimes  carried  a  mile  or  two,  and  dug  at  a  vaft 
expenee,  as  from  2  to  4000/.  efpecially  where  the  ground  is  rocky  ; 
and  yet  they  find  this  cheaper  than  to  draw  up  the  water  out  of  the 
mine  quite  totbe  top,  when  the  water  runs  in  plenty,  and  the  mint 

is 
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is  d«p.  Sometimes,  indeed,  they  canno,  find  «^«aggfr 
,o  which  an  adit  may  be  carried  from  the  ’'^XTlhe  hST  i 

•  “'rr1, 

is  applied  to  any  body  dug  out  or  uic  Cdi  .  ,,  hich 

a-  -a^a  inmfwn  Haffes  ;  the  one  fufible  and  malleable,  wmcn 
E  we  pro^l^  cin  metals  :  The  other  wants  thefe  two  pro- 

^'"MlNERA^'hl'a^more6 accurate^nfe^denotes  a  compound  t‘>lfil 
in  which  there  isfomething  difcovered,  in  all  refpedls  like  metafc 
only  that  it  is  not  malleable,  joined  with  feme  other  foffil,  as  fait, 
fulphur,  ftone,  or  earth  :  fuch  as  antimony,  cinnabar,  bifmuth, 

&<Some  aferibe  the  formation  of  minerals  to  the  adlion  of  the  fun 
without  -  feme  to  the  central  fire  within  ;  and  fome  think  the  cold 
does  all  bv  condenfing  and  congealing  certain  juices  of  the  earth. 

See  the  article  Metal,  for  further  information. 

Tho’  minerals,  metals,  and  (tones,  lie  in  beds,  ever  fince  the  flood 
if  not  from  the  creation ;  vet  it  is  highly  probable  they  have  a  faculty 
of  growing  in  their  refpe&ive  beds,  as  Mr.  Boyle  thinks.  Amo  g 
other  inftances,  he  adds,  that  in  the  foreft  of  Dean  in  Gloucefter- 
Ihire,  the  bed  iron,  and  in  the  greateft  quantities,  is  found  in  he 
old  cinders  which  they  melt  over  again.  I  his  fome  impute  to  tn 
negligenceSof  former  melters  ;  but  Mr.  Derham  thinks  ,t  rather 
owin|  to  the  impregnations  of  the  old  ore  or  cinders  from  the  air. 

The  chemifts  generally  take  minerals  to  be  nothing  elfe  but  im- 
nerfeft  metals,  which,  not  having  arrived  at  maturity,  may  be  per- 
fefted  by  chemical  operations  :  which  hath  given  rile  to  the  agree¬ 
able  but  fatal  delufion  of  fearching  for  the  ph.lofopher  s  done. 

Mineral  waters,  fuch  as fpring  forth  from  under  ground,  and 
are  found  to  be  impregnated  with  fome  mineral ^matter,  as  lalt,  iul- 
phur,  vitriol,  &c.  Of  this  kind  are  Iiot-baths,  fpas,  purging-fprings, 
&c.  See  the  article  Water. 

Minerals,  Englijh.  Dr.  Woodward  has  obferved,  that  he 
Englifh  minerals  are  much  more  valuable  and  numerous  than  has 
been  generally  fuppofed.  Fuller’s  earth,  a  thing  fo  cheap  as  to  be 
difregarded  by  many,  he  obferves,  is  of  almoft  as  much  value  to 
our  commerce,  as  any  article  of  foreign  production.  The  property 
this  earth  has,  of  imbibing  oil,  and  greafe,  is  not  confined  to  the 
trifling  fervice  of  taking  out  accidental  (tains  m  cloaths,  but  it  is 
of  fo  much  ufein  cleanfing  the  wool,  and  the  cloth  made  of  it, 
that  we  could  never  have  flourifhed  in  the  cloth-trade  in  the  man¬ 
ner  we  have  done,  had  we  not  this  foflil  among  us  fo  very  plentiful 
and  cheap,  and  at  the  fame  time  fo  excellently  good.  1  his  earth 
is  one  indance  of  the  pre-eminence  of  our  foil  above  others.  ■  Ano¬ 
ther  indance  we  have  in  our  black  lead  or  wadd,  a  mineral  of  great 
ufe  and  value  in  feveral  branches  of  trade  and  arts;  and  which  is 
found  no  where  fine  and  good,  except  in  England,  and  in  America  ; 
and  that  of  the  lad  place,  though  better  than  the  black-lead  of 

other  nations,  is  greatly  inferior  to  our  own. 

The  amberand  jet  of  England  are  found  inconfiderable  quantity, 
and  are  equal  to  thofe  of  any  other  part  of  the  world.  Our  canal- 
coal  comes  very  near  the  beauty  of  jet  ;  and  even  our  common  coal 
for  fire  is  greatly  fuperior  in  goodnefs  to  that  of  any  other  part  of 
the  world,  and  is  no  where  found  in  fuch  vad  plenty  as  with  us. 
The  Englifh  earth  and  gravel  are  well  known  to  be  fuperior  to  thofe 
of  other  countries,  in  none  of  which  fuch  grafs-plats  or  fuch  gravel- 
walks  are  to  be  feen,  as  in  the  Englifh  gardens.  We  have  flones, 
flates,  flags,  and  other  necelTary  foflils  for  building,  in  fufficient 

^  Vitriol  and  alum  are  found  in  greater  plenty  in  England,  than 
in  any  other  country  ;  and  are  fo  eafily  worked  or  procured  from 
their  ores,  that  we  can  fell  them  cheaper  than  any  other  people. 

Tin  is  another  article  in  which  England  has  always  had  a  great 
pre-eminence  ;  and  the  county  of  Cornwall  alone  produces  more  tin 
than  all  the  world  befide  ;  and  the  tin  of  England  is  well  known  to 
excel  that  of  other  nations,  as  well  in  value  as  in  quantity. 

Lead  ore  is  alfo  richer  in  England  than  in  any  other  country,  and 
is  found  in  greater  quantity  here  than  any  where  elfe;  befide  this,  it 
runs  more  kindly  in  the  fire,  and  requires  lefs  trouble  and  expence 
in  working,  than  any  other  lead;  and  is,  when  wrought,  much 
finer  and  more  duCtile  than  any  other  lead. 

This  does  not  arife  from  any  peculiarity  in  the  metal,  for  lead  is 
the  fame  in  all  countries,  when  equally  purified  ;  but  the  fpar  which 
lies  about,  and  is  mixed  with  our  lead-ore,  is  of  fuch  a  nature  and 
difpofition,  that  it  is  eafily  wrought  upon  and  readily  parts  from  it, 
leaving  the  metal  more  pure  than  it  can  be  procured  by  the  common 
large  operations  in  other  countries  ;  fo  that  they  are  forced  to  fend 
it  away  much  lefs  pure  than  our’s  is. 

Copper  and  iron  are  alfo  found  in  England  in  very  great  plenty, 
and  feveral  ores  of  thefe  metals  have  of  late  been  brought  into  ufe, 
which  were  not  known  before  the  modern  improvements  in  che- 
miftry. 

MINERALOGY,  that  previous  part  of  metallurgy,  which 
teaches  the  ways  of  finding,  judging,  and  digging  of  mines. 

Mineralogy  is  an  art  that  requires  a  coriliderable  compafs  of  know- 
lege,  before  it  can  be  pra&ifed  to  advantage  ;  for  this  art  requires 
a  competent  (kill  in  the  nature,  effluvia,  and  effedtsof  mineral  mat¬ 
ters,  whether  earths,  falts,  fulphurs,  flones,  ores,  bitumens,  gems, 
or  metals  :  it  likewife  requires  a  knowlege  of  the  internal  ftruCture 
of  the  earth,  and  it’s  various  ftrata,  with  a  competent  fkill  in  fubter- 
raneous  architecture,  menfuration,  hydraulics,  levelling,  and  me¬ 
chanics:  without  thefe,  we  can  never  judge  what  mountain,  plain, 
or  valley,  is  proper  to  be  dug ;  in  what  manner  to  dig  it  ;  how  to 
difeharge  the  water  that  may  flow  in  upon  the  works  ;  how  the  beds 
of  ore  and  (tone  will  dip  or  run  ;  how  the  various  kinds  of  earths, 
marble,  and  other  mineral  or  metallic  matters,  are  to  be  burft  through 
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or  broken  ;  or  how  the  general  procefs  of  mining  fliould  be  con¬ 
ducted,  in  order  to  procure  with  the  leafl  expence,  or  to  bring  to 
open  day,  the  principal  matter  or  ore  required. 

And,  even  when  ail  thefe  difficulties  are  conquered,  no  more  than 
half  the  work  is  effected  ;  and  the  end  can  (till  be  never  obtained, 
without  a  tolerably  exadt  knowlege  of  feveral  chemical  operations, 
vi7„.  trituration,  torrefadlion,  lotion,  calcination,  cementation,  fu- 
fion,  amalgamation,  and  the  like  ;  whence  it  might  be  laid  down 
as  a  rule,  that  every  directing  mineraiilt  fhould  not  only  be  tolera¬ 
bly  verfed  in  the  feveral  parts  of  natural  philofophy,  but  particu¬ 
larly  he  well  acquainted  with  cherniftry.  See  the  article  Mine. 

MINERVA,  in  mythology,  the  goddefs  of  thefciences  and  wif- 
dom.  She  is  reprefented,  both  by  the  painters  and  poets  of  antiquity, 
as  a  beauty  (if  the  feverer  kind  :  the  diftinguifhing  character  of  her 
face  is  dignity  and  a  certain  flernnefs,  which  has  more  of  mafeuline 
than  feminine  in  it :  and,  therefore,  more  apt  to  ftrike  one  writh  awe 
and  terror,  than  to  charm  one,  at  firfllight.  Her  drefs  and  attributes 
are  adapted  to  the  characters  of  her  face  ;  fhe  moll  ufually  appeared 
with  a  helmet  on  her  head,  and  a  plume  that  nodded  formidably  in 
the  air;  in  her  right  hand  fhe  (hook  her  fpear,  and  in  the  other 
grafped  her  fliield,  with  the  head  of  the  dying  Medusa  upon  it  ; 
the  fame  figure  appears  alfo  on  her  breaft-plate  ;  and  fometimesthe 
goddefs  herfelf  is  reprefented  as  having  living  ferpents  about  her 
breafls,  and  about  her  fhoulders  ;  fhe  is  alfo  accompanied  with  a 
cock,  which  is  a  fighiingbird,  and  correfponding  to  her  character 
as  the  inventrefs  and  prefident  of  war;  and  an  owl,  which  fees  in  the 
dark,  and,  therefore,  is  the  image  of  wifdom. 

MINIATURE,  or  Mignature,  a  delicate  kind  of  painting, 
confiding  of  little  points  or  dots,  inftead  of  lines  ;  ufually  done  on 
vellum,  ivory,  or  paper,  with  very  thin,  Ample  water-colours. 

Miniature  is  dhtinguifhed  from  other  kinds  of  painting  by  the 
fmallnefs  and  delicacy  of  it’s  figures,  the  weaknefs  of  their  colours, 
and  faintnefs  of  the  colouring ;  and  on  this  account  it  requires  to  be 
viewed  very  near. 

Thofe  colours  that  have  the  leafl  body  are  the  beft  and  mofl  com¬ 
modious  for  painting  in  miniature;  fuch  are  carmine,  ultramarine, 
fine  lakes,  and  green  made  of  the  juices  of  feveral  kinds  of  herbs 
and  flowers. 

The  colours  commonly  ufed  in  miniature  paintings  are,  for  red; 
carmine,  lake,  rofe-pink,  vermilion,  red  lead,  fcarlet-oker,  common 
Indian  red,  red  oker,  Venetian  red,  and  bpanifh  brown  :  for  blue , 
ultramarine,  ultramarine  afhes,  Pruffian  blue,  verditer,  indigo, 
fmalt,  blue  bice,  and  litmus:  for  yellow,  gamboge,  Naples  yellow, 
Dutch  pink,  Englifh  pink,  gall-ftone,  mafticot,  French  berry  wafh, 
turmeric  wafh,  zedoary  wafh,  and  tinCture  of  faffron  :  for  green,  fap- 
green,  verdigris,  di (tilled  verdigris,  and  terra  verte  :  for  purple,  true 
Indian  red,  archal,  and  logwood  wafh  :  for  brown,  biftre,  umbre, 
brown  oker,  Cologn  earth,  and  terra  Japonica  :  for  white ,  flake 
white,  white  lead,  calcined  hartfhorn,  pearl  white,  Troy  white, 
lake  white,  and  egg-fhell  white  :  and  for  black,  Indian  pink,  lamp¬ 
black,  ivory-black,  and  blue  black. 

There  are  fome  painters  who  never  ufe  any  white  colour  in  mini¬ 
ature,  but  make  the  ground  of  the  vellum  ferve  to  raife  their  figures ; 
in  which  cafe,  the  lights  appear  bright  in  proportion  to  the  depth 
and  ftrength  of  the  colours  of  the  figures.  Others,  before  they  go 
to  work,  give  the  vellum  a  light  wafh  with  white  lead,  well  pre¬ 
pared  and  purified. 

‘  The  colours  for  miniature  may  be  mixed  up  with  a  folution  of 
gum-arabic,  or  gum-tragacanth,  in  water,  or  with  ifinglafs  fize. 
For  the  method  of  preparing  ivory  for  miniatures,  fee  Ivory. 

MIN  ION,  a  piece  of  ordnance,  of  which  there  are  two  kinds ; 
the  large  and  ordinary ;  the  large  minion  has  it’s  bore  3!  inches  dia¬ 
meter,  and  is  1000  pounds  weight ;  it’s  load  is  3^  pounds  of  pow¬ 
der  ;  it’s  fhot  three  inches  in  diameter,  and  3!  pounds  weight;  it’s 
length  is  eight  feet,  and  it’s  level  range  125  paces.  The  ordinary 
minion  is  three  inches  diameter  in  the  bore,  and  weighs  about  800 
pounds  weight.  It  is  (even  feet  long  ;  it’s  load  2±  pounds  of  pow¬ 
der  ;  it’s  fhot  near  3  inches  in  diameter,  and  weighs  three  pounds 4 
ounces,  and  (hoots  point-blank  120  paces. 

MINISTER,  denotes  one  that  ferves  God,  the  public,  or  any 
private  perfon.  In  the  reformed  church,  thofe  ordained  to  preach, 
and  do  the  other  functions  of  the  priefthbod,  are  Amply  called  mi - 
nijters ,  pallors,  or  minifers  of  the  gofpel :  and  among  Jeiuits,  minijler 
denotes  the  perfon  next  in  order  to  the  fuperior  of  a  houfe. 

Ministers  of  the  altar,  thofe  who  aflifi  the  priefi  at  the  admi- 
niftration  of  theeucharifl. 

Ministers/”  Jlate,  he  to  whom  a  prince  intrufts  the  adminiflra- 
tion  of  his  government. 

Foreign  Ministers,  are  the  ambafladors,  envoys^  agents,  orre- 
fidents  in  the  courts  of  other  princes.  Of  thefe  there  are  two  kinds, 
as  minifers  of  the  rirfi  rank,  who  are  called  ambafladors,  and  envoys 
extraordinary  ;  and  minifers  of  the  fecond  rank,  who  are  the  ordi¬ 
nary  reiidents.  Thofe  of  the  firfl  rank  have  a  reprefentative  cha¬ 
racter,  which  the  others  have  not ;  though  fometimes  the  latter 
are  inverted  with  fuller  powers  than  the  former. 

MINIS  FRY,  a  profeflion,  bufinefs,  agency,  office,  or  employ¬ 
ment,  which  a  perfon  difeharges  for  the  fervice  of  God,  the  public, 
or  fome  particular  perfon. 

MINIUM,  or  Red-lead,  a  preparation  of  lead  ufed  both  in 
pharmacy  and  painting.  It  is  made  in  the  following  manner:  melt 
lead  in  a  broad  earthen  veflel  unglazed,  and  Air  it  continually  with  a 
fpatula  till  it  be  calcined  into  a  grey  powder  ;  this  is  called  the  calx 
of  lead  :  continue  the  fire,  Airring  it  in  the  fame  manner,  and  it  be¬ 
comes  yellow  ;  in  this  flate  it  is  called  mafticot  ;  after  this  put  it  in¬ 
to  a  reverberatory  furnace,  and  it  will  calcine  further,  and  become  of 
a  fine  red,  which  is  the  common  minium  of  red-lead.  Minium  is  ufed 
externally  on  many  occalions.  It  obtunds  the  acrimony  of  the  hu¬ 
mours,  allays  inflammations,  and  is  excellent  in  cleanfing  and  heal¬ 
ing 
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jng  old  ulcers ;  and  on  thefe  occafions,  it  is  ufed  in  many  of  the 
plaifters  and  ointments  of  the  Ihops. 

I  it  painting,  red-lead  is  as  heavy  and  ftrdng  a  colour  as  mod  we 
have:  but  when  prepared,  is  the  molt  delightful  one.  Mr.  Boyle 
directs  the  preparing  it  as  follows:  put  four  ounces  of  it  in  a  quart 
of  rain-water ;  ftir  it,  and  pour  off  the  water  immediately,  and  let  it 
fettle  at  the  bottom  of  the  cup  or  glafs  you  pour  it  into ;  decant  the 
clear  fluid,  and  in  a  day  or  two  you  will  have  the  colour  dry,  and 
-as  fine  as  you  can  defire.  Some  fhade  red-lead  with  carmine,  which 
has  a  fine  effect,  and  renders  it  equal  to  the  brighteft  red  flower: 
when  the  carmine  has  fhaded  the  red-lead,  it  maybe  fhaded  again 
with  lake  in  the  flrongeft  part.  ’* 

MINOR,  a  Latin  term,  comparative  of  parvus ,  fignifying  lefs. 
Thus  we  fay,  St.  James  minor ,  Afia  minor.,  &c. 

Minor,  in  law,  denotes  a  perfon  under  age,  or  who,  by  the  laws 
of  the  country,  is  not  yet  arrived  at  the  power  of  adminiflering  his 
own  affairs,  or  the  poffeffion  of  his  eflate.  Among  us,  a  perfon  is 
a  minor  till  the  age  of  twenty-one :  before  which  time  his  a£ts  are 
invalid.  See  the  articles  Age,  and  Infant. 

Minor,  in  logic,  is  the  fecond  propofition  of  a  formal  or  regular 
syllogism,  called  alfo  the  assumption. 

Minor,  in  mufic,  is  applied  to  certain  concords,  which  differ 
from,  or  are  lower  than,  others  of  the  fame  denomination,  by  a 
leffer  femitone,  or  four  commas.  Thus  we  fay,  a  third  minor,  or 
lelfer  third  ;  or  a  fixth  major  and  minor. 

Concords  that  admit  of  major  and  minor ,  i.  e.  greater  and  lefs, 
are  faid  to  be  imperfedl  concords. 

MINOS,  in  mythology,  orieot  the  three  judges  of  hell,  of  a  rank 
fuperior  to  the  other  two,  viz.  ./Eacus-and  Rhadamarithus.  Homer 
reprefents  him  as  fitting  with  a  feeptre  in  his  hand,  in  the  midft  of 
the  ghofts  of  departed  mortals,  who  plead  their  refpedlive  caufes  in 
his  prefence.  Virgil  places  an  urn  by  him,  containing  the  feveral 
lots  of  mankind.  The  particular  diftridl  of  Ades,  over  which  he 
was  fuppofed  to  ptefide,  was  Erebus;  and  it  was  his  office  to  de¬ 
termine  the  character  and  final  condition  of  the  fpirits  cited  to  his 
tribunal.  See  MELMOTH’s  Editions  of  Homer  and  Virgil. 

Minos ,  it  is  faid,  was  the  firft  king  of  Crete,  and  confidered  as 
the  wifeft  legiflator  of  antiquity.  His  inflitutes  are  faid  to  have 
ferved  as  a  model  for  thofe  of  Lycurgus,  who  flourifhed,  according 
toSelden,  1462  years;  but, according  to  the  abbe  Banier,  only  1320 
years  before  Chriff. 

M1NOTAUR,Minotaurus,3  fabulous  monftcr,much  talked 
of  by  the  poets;  feigned  to  be  half  man,  and  half  bull. 

The  minotaur  was  brought  forth  by  Pafiphae,  wife  of  Minos  II. 
king  of  Crete.  It  was  fhut  up  in  the  labyrinth  of  that  ifland  ;  and 
at  laft  it  was  killed  by  Thefeus. 

Servius  gives  us  the  explication  of  this  fable.  He  fays,  that  a 
fecretary  of  king  Minos,  named  Taurus,  bull ,  had  an  intrigue  with 
thd  queen  Pafiphae,  in  the  chamber  of  Dtedalus ;  and  that  the  was 
at  length  delivered  of  twins,  one  of  which  refembled  Minos,  and 
the  other  Taurus.  This  occafioned  the  production  to  be  reputed 
monftrous. 

MINOVERY,  formed  of  the  French  main-oeuvre,  q.  d.  handy- 
work,  a  trefpafs  committed  in  the  forest,  by  fomething  that  is  a 
man’s  handy-work  ;  as  an  engine  to  catch  deer,  &c. 

MINOW,  or  Minim,  in  ichthyology,  a  fmall  fpeciesof  cyprinus, 
too  well  known  to  need  a  particular  defeription. 

MINSTER,  Saxon,  myhjler,  or  mynjire,  anciently  fignified  the 
church  of  a  monaflery,  or  Convent. 

MINSTREL,  an  ancient  term  for  a  fidler,  or  player  on  any 
other  kind  of  mufical  inftrument. 

The  minjlrels  were  held  in  great  reverence  by  the  Saxon  tribes, 
and  continued  down  to  the  reign  of  Elizabeth ;  in  whofe  time,  how¬ 
ever,  they  had  loft  much  of  their  dignity,  and  were  finking  into  con¬ 
tempt  and  neglect;  yet  ftill  they  fullained  a  charadter  far  fuperior  to 
any  thing  we  can  conceive  at  prefent  of  old  ballads.  Towards  the 
end  of  the  fixteenth  century  this  clafs  of  men  loft  all  credit,  and 
were  funk  fo  low  in  the  public  opinion,  that  in  the  thirty-ninth  year 
of  Elizabeth  a  ftatute  was  palled,  by  which ’  minjlrels,  wandering 
abroad, were  included  amongrogues,  vagabonds, and  fturdy  beggars, 
and  were  adjudged  to  be  punifhed  asfuch.  This  adt  feems  to  have 
put  an  end  to  the  profelfion ;  for,  after  this  time,  they  are  no  longer 
mentioned.  Judge  Blackftone  obferves,  that  in  fome  manors,  the 
copyholders  were  bound  to  perform  many  fervile  offices  for  the  lord, 
who  found  them  meat  and  drink,  and  fometimes,  (as  is  ftill  the  ufe 
in  the  highlands  of  Scotland)  a  minjlrel  or  piper  for  their  diverfion. 

MIN  I",  the  place  where  the  king’s  money  is  coined. 

Anciently,  there  were  mints  in  molt  cities  of  England.  The  chief 
mint,  at  prefent,  is  the  Tower  of  London. 

Mint,  officers  of  the,  are,  1.  The  warden,  who  is  the  chief,  and 
is  to  receive  the  bullion,  and  overfee  all  the  other  officers.  1  his 
officer  has,  for  himfelf  and  a  clerk,  450/.  a  year.  2.  The  majler- 
worker,  with  an  annual  falary,  for  himfelf  and  three  clerks,  of  650/. 
who  receives  the  bullion  from  the  warden,  caufes  it  to  be  melted, 
and  delivered  to  the  moniers;  and  takes  it  from  them  again  when 
coined.  3.  Comptroller,  with  a  l'alary  for  himfelf  and  clerk,  of 
350/.  a  year,  who  is  to  fee  that  the  money  be  made  to  the  juft  afiize, 
and  to  overfee  the  officers.  4.  The  affiay-majler,  who  weighs  the 
filver  and  gold,  and  fees  whether  it  be  standard.  See  Remedy, 
This  officer  has,  for  himfelf  and  clerk,  225/.  a  year.  5.  The  two 
auditors,  who  take  all  the  accounts.  6.  T  he  Jurveyor  op  the  melting, 
who  is  to  fee  the  filver  caft  out,  and  that  it  be  not  altered  after  it  is 
delivered  tothemelter,  i.e.  after  the  aflay-mafter  has  made  atrial 
of  it.  7.  The  clerk  of  the  irons,  who  is  to  fee  that  the  irons  be  clean, 
and  fit  -  to  work  with.  Thefe  two  offices  are  united  in  one  perfon, 
who  has,  for  himfelf  and  clerk,  132/.  1  or.  a  year,  and  alfo  a  deputy. 
8.  T  he  chief  engraver,  who  engraves  the  dies  and  ftamps  for  the 
coinage  of  money,  who  has  a  lalary  of  200 /.  a  year;  there  is  alfo  a 
No.  u8.  Vol.  111. 
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S'yya yysnvir,  with  80/.  a  year,  and  aflHtanr.  9.  , The  mbrrs,  who 
melt  the  bullion  before  it  comes  to  coining,  id.  The  blanchen,  who 
anneal,  or  boil  and  cleanfe  the  money,  n.  The  porter  and  office- 
keeper,  who  keep  the  gate,  &c.  of  the  mint.  12.  The provf  of  the 
at  loo/-  a  year,  who  provides  for  all  the  moniers,  and  overfees 
t  em.  And,  laftly,  the  company  of  moniers ,  each  of  whom  has  40/. 
a  year  ;  fome  of  whom  Ihear  the  money,  iome  forge  itjfome  ftamp 
or  com  it,  and  fome  round  and  mill  it.  In  this  office,  there  are 
alio  the  weigher  and  teller,  who,  for  himfelf  and  clerk,  has  i  falary 
o  .  142/.  t  or.  a  year ;  his  deputy,  king’s  clerk  and  clerk  of  the  paper, 
with  100/.  a  year,  and  his  deputy;  furveyor  of  the  money -prdffes,  at 
4°'-  a  year ;  folicitor,  at  60/.  a  year;  warden’s  deputy,  mailer's  de- 
puty,  comptroller’s  deputy,  and  fubordinate  clerks.  See  more  on 
this  in  our  article  on  Coinage. 

Mint  was  alfo  a  pretended  place  of  privilege,  in  Southwark, 
near  the  King’s  Bench,  put  down  by  ftatute. 

Mint,  men/ha,  in  botany,  a  genus  of  the  didynamia  anglofpermict 
clals,  the  flower  of  which  is  monopetalous,  divided  into  four  feg- 
ments  at  the  limb  ;  there  is  no  pericarpium,  the  feeds  being  con- 
tamed  in  the  bottom  of  the  cup. 

Under  this  genus  are  comprehended  the  mentha ,  menthaffnim,  and 
pu  egrurn, ,  or  penny-royal  of  authors;  all  which  are  efteemed  aperient 
and  cephalic.  r 

Pepper-mint  is  a  fpecies  of  mint  with  acuminated  leaves,  on  very 
fliort  pedicles,  and  the  flowers  fet  in  Ihort  thick  fpikesor  heads.  It 
is  a  native  of  this  kingdom,  and  raifed  plentifully  in  gardens,  for 
medicinal  purpofes.  This  fpecies  has  a  more  penetrating  fmell  than 
any  of  the  other  mints-,  and  a  much  ftronger  and  warmer  tafte.  It 
is  a  medicine  of  great  importance  in  flatulent  colics,  hyfteric  de- 
preflions,  and  other  fimilar  complaints.  A  fimple  and  a  fpirituous 
diftilled  water,  drawn  in  the  fame  proportions  as  thofe  of fpcarmint, 
and  the  effential  oil,  are  kept  in  the  fhops. 

MINUET,  or  Menuet,  in  mufic,  a  compofition  anfwering  to 
a  kind  of  dance  of  the  fame  name,  faid  to  be  invented  in  Poidfou  ;  the 
motion  whereof  is  triple,  with  three  crotchets  in  a  barf,  though  it 
is  commonly  performed  in  the  time-f.  It  has  commonly  two  (trains* 
each  played  twice  over ;  the  firft  has  four  or  eight  bats  ;  the  laft  note 
of  which  fhould  be  either  the  dominant  or  mediant  of  the  mode,  never 
the  final ;  and  the  fecond  has  eight  bars,  it  ufually  ends  on 
the  final  of  the  mode,  with  a  pointed  minim  or  whole  bar. 

MINUTE,  from  the  Latin  minutus ,  fmall ,  in  geography  and 
aftronomy,  is  the  fixtieth  part  of  a  degree.  In  which  fenfe  minute 
is  alfo  called  prime,  or  prime- minute.  * 

The  divifions  of  degrees  are  fradtions,  whole  denominators  in- 
creafe  in  a  fexagecuple  ratio;  that  is,  a  minute  or  prime  is r=r  ;  a 
fecond,  or  fecond  minute,  &c. 

In  altronomical  tables,  &c.  minutes  are  expreffed  by  acute  ac¬ 
cents,  thus/;  the  feconds  by  two,  //;  the  thirds  bv  three, . 

Minute  is  alfo  ufed  to  lignify  a  fliort  memoir,  or  (ketch  of  any 
thing  haftily  taken  in  writing.  In  this  fenfe  we  fay,  the  minuUs  of 
the  proceedings  of  the  houfe  of  lords,  &c. 

MINX,  in  zoology,  is  the  name  of  an  animal  in  North  Ame¬ 
rica,  very  much  refembling  the  otter. 

MIQUELETS,  a  kind  of  foot-foldiers,  inhabiting  the  Pyrenean 
mountains;  armed  with  piftols  under  tbeit  belts,  a  carbine,  and  a 
dagger.  The  miquelcts  are  dangerous  people  for  travellers  to  meet. 

MIRACLE;,  in  a  popular  fenfe,  is  a  prodigy,  or  an  extraordinary 
event,  that  furprifes  us  by  it’s  novelty. 

Miracle,  in  a  more  accurate  and  philofophical  fenfe,  is  an  ef- 
fedt  that  does  not  follow  from  any  of  the  regular  laws  of  nature ;  or 
which  is  inconfiftent  with  fome  known  law  thereof ;  or  contrary  to 
the  fettled  conftitution  and  courfe  of  things :  accordingly,  all  mira¬ 
cles  prefuppofe  an  eftablifhed  fyftem  of  nature,  within  the  limits  of 
which  they  operate,  and  with  the  order  of  which  they  difagree. 

Divines  define  miracle,  an  extraordinary  and  wonderful  work, 
above  the  power  of  nature,  wrought  by  God,  to  manifeft  his  power 
or  providence;  or  to  give  credit  to  fome  meffenger  lent  by  himfelf. 
Thus  Jefus  Chrift  evinced  the  truth  of  his  million,  and  his  dodtrine, 
by  miracles;  and  thus  did  Mofes. 

Our  Saviour  confirmed  the  dodtrine  which  he  taught  by  a  train  of 
inconteftable  miracles :  they  were  fo  great  in  their  nature,  fo  real 
and  folid  in  their  proof,  fo  divine  in  the  manner  of  performing  them 
by  the  power  of  his  will ;  fo  holy  in  their  end,  to  confirm  a  dodtrine 
moft  becoming  the  wifdom  and  other  glorious  attributes  of  God, 
and  for  the  accompliihment  of  the  prophecies  of  the  Meffiah,  whofe 
coming  was  foretold  to  be  with  miraculous  healing  benefits;  that 
there  was  the  greateft  afi'urance,  that  none  without  the  omnipotent 
hand  of  God  could  do  them.  The  magicians  performed  divers 
wonders  in  Egypt,  but  they  were  out-done  by  Mofes,  to  convince 
the  fpedtators  that  he  was  fent  from  a  power  infinitely  fuperior  to 
that  of  evil  fpirits.  Real  miracles  can  only  be  produced  by  creating 
power,  and  are  wrought  to  give  credit  to  thofe  who  are  fent  from 
God;  and  when  God  permits  falfe  miracles  to  be  done  by  feducers, 
that  would  thereby  obtain  authority  and  credit  among  men,  the  de¬ 
ception  is  not  invincible;  for  it  is  foretold  exprefsly,  to  give  us 
warning,  that  the  man  of  fin  Ihall  come  with  lying  wonders  after 
the  working  of  fatan,  2  Thefl'.  iii.  9.  but  the  heavenly  dodtrine  of 
the  gofpel  has  been  confirmed  by  real  miracles,  incomparably  greater 
than  all  the  ftrange  things  done  to  give  credit  to  dodtrincs  oppofite 
to  it. 

If  we  appeal  to  the  evidence  of  revelation,  on  this  fubje£I,  we 
Ihall  find,  that  the  view  which  the  feripture  gives  us  of  good  angels, 
of  the  devil  and  his  angels,  as  alfo  of  the  fouls  of  departed  men,  is 
inconfiftent  with  their  liberty  of  working  miracles:  and  the  view 
which  the  facred  writers  give  us  of  the  gods  of  paganifm  is  alfo  abfo- 
lutely  inconfiftent  with  their  pofleffing  a  power  of  working  miracles. 
Neverthelefs,  it  has  been  much  difputed,  how  far  it  may  be  in  the 
power  of  the  devil  to  work  miracles?  or  wherein  the  fpecific  dif- 

16  G  ferer.ee 


1406]  MIS 


M  I  S 


ference  lies  between  the  miracles  of  Mofes,  and  t b ° fe  o f  P ha rao h 
magicians  ?  thofe  of  Jefus  Chrift  and  the  apoftles,  and  thole  of  S  - 

mon  Magus  and  Apollonius  1  yana^us  r  \V  hethcr  the  latter 

any  more  than  mere  delufions  of  the  lenfes  ;  or  we  -  P 

natural  and  diabolical  power  concurred  with  them;  bee ^Ma 

c  ian:  under  which  article  it  is  (hewn,  that  the  rnag.cians  d.vmers 

and  forcerers  of  antiquity,  who  pretende  ,  -y  ea 

heathen  deities,  &c.  to  foretel  future  events,  or  to 

are  branded  in  feripture  as  mere  impoftors,  incapable  of  fuppor  g 

their  pretenfions  by  any  works  or  predictions  beyond  human  power 


The  only  poffible  way  by  which  a  fpc&ntor  may  certainly  and  m- 
falliblVdiff  inpuifli  whether  mi  rack  she  the  work's  either  immediately 
of  God  himfelf,  or  of  fome  good  angel  employed  by  him ;  or  whe¬ 
ther,  on  the  contrary,  they  are  the  works  of  evil  fpints,  aie  thefe: 
If  the  dodtrine  atteftid  by  miracles  be  in  itfelf  impious,  or  maniteltly 
tending  to  promote  vice;  then,  without  all  queftion,  the  miracles , 
how  great  foever  they  may  appear  to  be,  are  worked  neither  by 
God  himfelf,  nor  by  his  commiflion.  If  the  dodtrine  itfelf  be  in¬ 
different,  and  at  the  fame  time  there  be  worked  other  miracles,  more 
and  greater  than  the  former,  then  that  dodtrine,  which  is  attened 
bv  the  fuperior  power,  mult  neceffarily  be  believed  to  be  divine. 

The  lord  Bacon  obferves,  that  a  miracle  was  never  wrought  by  God 
to  convert  an  atheift,  becaufe  the  light  of  nature  might  have  led  him 
to  confefs  a  God  ;  but  miracles,  fays  he,  are  defigned  to  convert  ido¬ 
laters,  and  the  fuperllitious,  who  have  acknowleged  a  deity,  but 
erred  in  the  manner  of  adoring  him,;  becaufe  no  light  of  nature 
extends  fo  far  as  fully  to  declare  the  will  and  true  worlbip  of  God. 

The  church  of  Rome  abounds  in  miracles:  it  we  believe  theii 
writers,  fome  of  their  monks  have  wrought  more  miracles  than  all 
the  apoftles  ;  and  this  without  anv  viiible  neceffity  for  them. 

MIRROR,  a  fpeculum,  or  body,  which,  by  reflection,  exhibits 
the  images  of  objects  prefented  to  it. 

The  ufe  of  mirrors  is  very  ancient.  Mention  is  made  01  brafen 
mirrors,  or  looking-glafles,  in  Exod.  xxxviii.  8.  where  Mofes  is  laid 
to  have  made  a  brafcn  laver,  or  bafon,  “  of  the  looking-glafles  of  the 
women  continually  sffembled  at  the  door  of  the  tabernacle.  It  is 
true,  fome  modern  commentators  will  not  allow  the  mirrors  them- 
felves  to  have  been  brafs;  but  of  glafs,  only  fet  or  Iramed  in  brafs. 
But  the  moft  learned  among  the  rabbins  do  all  allow,  that  in  thofe 
times  the  mirrors  made  ufe  of  by  the  Hebrew  women  in  drefiing  their 
heads  were  of  metal ;  and  that  the  devout  women,  mentioned  in  this 
paffage,  made  prefents  to  Mofes  of  all  their  mirrors,  to  make  the 
brafen  laver.  See  our  Effay  on  Glass. 

It  might  like  wife  be  proved,  that  the  ancient  Greeks  made  ufe 
of  brafen  mirrors,  from  divers  paffages  among  the  ancient  poets. 

Mirror,  in  the  more  confined  fenfeofthe  word,  is  peculiarly 
ufed  tofignify  a  fmooth  furface  of  glals,  tinned  and  quicklilvered 
on  the  back-fide  ;  which  exhibits  the  images  of  objedts  oppofed 
thereto.  Seethe  article  Looking-Glass. 

Mirror,  in  catoptrics,  &c.  See  the  Syftem  of  Optics. 

MIS,  a  negative  particle  prefixed  to  words,  particularly  law- 
terms,  generally  fignifying  a  defeCl ;  as  mifprilion,  mifnomer,  &c. 

MISANTHROPY,  (of  /aiaos,  hatred,  and  avQ§&7co(,  a  man,)  a 
general  diilike  or  averfion  to  man,  and  mankind.  The  contrary  of 
Philanthropy. 

MISCHIEF,  malicious  damage,  in  law,  is  a  fpecies  of  injury  to 
private  property,  which  the  law  conlidcrs  as  a  public  crime.  This 
is  fuch  as  is  done,  not  anitna  furandi,  or  with  an  intent  of  gaining  by 
another’s  lofs ;  but  either  out  of  a  fpirit  of  wanton  cruelty,  or  diabo¬ 
lical  revenge.  Any  damage  arifing  from  this  mifehievous  difpofi- 
tion,  though  only  a  trefpafs  at  common  law,  is  now  by  a  multitude 
of  ftatutes  made  penal  in  the  higheft  degree. 


MISCHNA,  orMiSNA,  -the  code  or  colledtion  of  the  civil  law 
of  the  Jews;  who  pretend,  that  when  God  gave  the  written  law  to 
Mofes,  he  gave  him  alfo  another  not  written,  which  was  preferved 
by  traditipn  among  the  doctors  of  the  fynagogue,  till  rabbi  Juda, 
furnamed  the  Holy,  feeing  the  danger  they  were  in,  through  their 
difperfiou,  of  departing  from  the  tradition  of  their  fathers,  judged  it 
proper  time  to  reduce  them  to  writing. 

The  mjna  is  divided  into  fix  parts  ;  the  firfl  relates  to  the  d i ffi no¬ 
tion  of  feeds  in  a  field,  to  trees,  fruits,  tythes,  &c.  The  fecond  re¬ 
gulates  the  manner  of  obferving  feftivals  ;  the  third  treats  of  wo¬ 
men,  and  matrimonial  cafes;  the  fourth,  of  Ioffes  in  trade,  &c.  the 
fifth  is  on  obligations,  facrifices,  &c.  and  the  (ixth  treats  of  the  fe- 
vcral  forts  of  purification,  ike  the  article  Talmud. 

MISDEMEANOUR,  an  offence,  or  fault,  particularly  when 
in  the  execution  of  an  office.  Smaller  faults  and  omiffions  are 
termed  mijdemeanours  ;  crimes  are  offences  of  a  deeper  and  more 
atrocious  dye ;  high  crimes  and  mijdemeanours  denote  offences  of  a 
heinous  nature,  next  to  high  treafon. 

MISERERE,  have  mercy,  the  name  and  firfl  word  of  one  of  the 
penitential  pfalms,  called  alfo  the  pfalrn  of  mercy;  being  that  com¬ 
monly  given  by  the  ordinary  to  fuch  condemned  malefadtors  as  are 
allowed  the  benefit  of  clergy. 

Miserere  mei ,  otherwiie  called  iliac  pajjton,  a  kind  of  colic,  or 
diforder  of  the  inteftines,  wherein  the  excrements,  inftead  of  palling 
off  the  common  way,  are  often  thrown  up  bv  the  mouth. 

MISERICORDIA,  mercy,  in  law,  an  arbitrary  amerciament  or 
punilhment  impofed  on  any  perfon  for  an  offence ;  the  entry  whereof 
is  always  idea  in  mijericordia.  If  a  man  be  unreasonably  amerced  in 
a  court  not  of  record,  as  a  court-baron,  &c.  there  is  a  writ  called 
moderata  mijericordia,  directed  to  the  lord  or  his  bailiff,  commanding 
them  to  take  moderate  amerciaments. 

MISNOMER,  in  law,  a  mifnaming  or  mi  flaking  3  perfon’s  name. 
Thechr-.ftian  name  of  a  perfon  (hould  always  be  perfect,  but  the  law 
is  not  fo  ftridt  and  preeife  in  regard  to  furnames,  a  fmall  miftake  in 


which  will  be  difpenfed  with  to  make  good  a  contract,  and  fupport 
that  aft  of  a  party. 

MISPRISION,  fignifies,  in  general,  fome  negledt  or  overfight, 
as  where  a  perfon  is  privv  to  a  treafon  or  felony  committed  by  an¬ 
other,  and  negledts  to  reveal  it  to  the  king  or  his  council,  or  to  a 
magiftrate,  but  intircly  conceals  them  ;  this  is  called  mijprfion  of 
thofe  crimes.  In  cafes  of  mfprfon  of  treafon,  the  offender  is  to  be 
imprifoned  for  life,  and  ro  forfeit  his  goods  and  chattels,  together 
with  the  profits  of  his  lands,  &c.  but  in  mijprifton  of  felony,  the 
offender  is  only  to  be  punifhed  with  fine  and  imprifonment,  and  to 
remain  in  prifon  till  the  fine  is  paid. 

The  word  mifprijion  is  taken  for  many  great  offences  which  are 
not  treafon  or  felony,  but  nearly  allied  to  them;  and  all  great  mif- 
demeanors  that  have  no  certain  name  appointed  by  the  Jaw,  have 
fometimes  been  called  mifprifion.  There  is  alfo  mijprifton  at  large, 
where  a  perfon  contemns  the  king’s  prerogative,  by  refuting  to 
afliit  him,  by  writing  or  fpeaking  againff  his  perfon  or  government, 
refuting  to  take  the  oaths  of  allegiance  and  fupremacy,  &c. 

MISSAL,  the  Romith  mafs-book,  containing  the  teveral  maffes 
to  be  faid  on  particular  days,‘teafts,  & c.  See  the  article  Mass,  for 
a  full  account  of  thefe  ceremonies. 

MISSION-,  in  theology,  denotes  a  power  or  commiflion  to  preach 
the  gofpel.  Jefus  Chrift  gave  his  difciples  their  rnijfton  in  thefe  words, 
Go,  and  teach  all  nations ,  &e. 

Many  among  11s  deny  any  other  rnijfton  neceffary  for  the  miniftry, 
than  the  talents  neceffary  to  difeharge  it. 

Mission  is  alfo  ufed  for  an  eltablifhment  of  people  zealous  for 
the  glory  of  God,  and  the  falvation  of  fouls;  who  go  and  preach 
the  gofpel  in  remote  countries,  and  among  infidels. 

There  have  been  alfofeveral  proteffant  mijjions  for  diffufing  the 
light  of  chriflianity  through  the  benighted  regions  of  Alia  and  Ame¬ 
rica.  Of  this  kind  has  been  the  Daniffi  piifjion,  planned  by  Frederic 
IV.  in  1706.  And  the  liberality  of  private  benefadtors  in  our  own 
country  has  been  alfo  extended  to  the  fupport  of  mijjionaries  among 
the  Indians  in  America,  &c. 

Mission  is  aifo  the  name  of  a  congregation  of  prieffs  and  lay¬ 
men,  inffituted  by  Vincent  de  Paul,  and  confirmed  in  1632,  by  pope 
Urban  VIII.  under  the  title  ofPriJls  of  the  congregation  of  the  Miffion. 
They  were  intruffed  with  the  direction  and  government  of  a  female 
order,  called  Virgins  of  Love,  or  Daughters  of  Cha  rity,  whofe  office 
it  was  to  adminifter  affiftance  and  relief  to  indigent  perfons,  who 
were  confined  to  their  beds  by  ficknefs  and  infirmity. 

MISSIONARIES,  fuch  ecclefiaftics  as  are  fent  by  any  chriftian 
church,  into  pagan  or  infidel  countries,  to  convert  the  natives,  and 
eltablilh  the  chriffian  religion  among  them. 

MISSIVE,  fomething  fent  to  another,  as  miffive  letters,  meaning 
letters  fent  from  one  to  another  upon  bufinefs,  in  contradiftindtion 
to  letters  of  gallantry,  points  of  learning,  difpatches,  &c. 

MIST,  a  meteor,  thinner  than  a  fog,  and  attended  with  fmall 
rain.  'The  bluifli  mi  ft,  which  we  fometimes  fee  in  our  fields  and  paf- 
tures  in  a  morning,  though  often  innocent,  yet  has  been  in  fome 
places  found  to  be  the  adtual  caufe  of  murrain,  and  other  fatal  dif- 
eafes  among  the  horned  cattle.  Dr.  Winklar  gives,  in  the  Philo- 
fophical  Tranfadtions,  an  account  of  a  murrain  affecting  the  cattle 
in  Italy  and  other  places,  which  was  evidently  feen  to  fpread  itfelf 
over  the  countries  in  form  of  a  blue  miji.  Where-ever  this  was 
perceived,  the  cattle  were  lure  to  come  home  lick;  they  appeared 
dull  and  heavy,  and  refufed  their  food  ;  and  many  of  . them  would 
die  in  twenty-four  hours.  Upon  diffedtion,  there  were  found  large 
and  corrupted  fpleens,  fphacelous  and  corroded  tongues;  and 
in  fome  places,  thofe  people  who  were  not  careful  of  themfelves  in 
the  management  o(  their  cattle,  were  infedted  and  died  asfaft  themV 
felves.  The  principal  caufe  of  this  difeafe  Teems  to  be,  the  exhala¬ 
tion  of  fome  unwholefome  fleams  from  .the  earth;  and  it  was  ob- 
fervablc,  that  there  had  been  three  earthquakes  in  Italy  the  year 
before  it  happened.  The  beft  method  of  cure  was  this:  as  foon  as. 
any  bealt  appeared  to  be  fick,  they  examined  the  tongue,  and  if 
aphthae,  or  little  bliffers,  were  found  on  it,  they  feraped  it  with  a 
lilver  inlirument  made  with  fharp  teeth  at  the  (ides,  till  it  bled  in 
all  thofe  parts  when?  the  aphthae  were;  the  blood  was  then  wiped 
away  with  a  cloth,  and  the  whjoic  tongue  walhed  feveral  times  with 
vinegar  and  fait.  After  this,  the  following  medicine  was  given  inter¬ 
nally  :  take  of  foot,  brimflone,  gunpowder,  and  fait,  of  each  equal 
parts:  mix  thefe  in  as  much  water  as  will  make  a  mixture  thin 
enough  to  be  fwallowed  ;  and  let  a  fpoonful  be  given  for  a  dofe  three 
or  four  rimes  a  day.  The  cattle  which  were  in  health  had  this  medi¬ 
cine  given  them,  as  well  as  the  lick  ;  and  the  confequenc©  was,  that 
very  few  d  ed  in  Swifferland,  while  almolt  all  died  in  other  places. 

MIST  LET  OE,  in  botany,  a  bufliy  evergreen  plant,  with  woody 
blanches  varioufly  interwoven;  firm  narrow  leaves,  narrowed:  at 
the  bottom,  fet  in  pairs;  and  imperfedt  white  flowers  in  their  bo- 
foms,  followed  each  by  a  tranfparent  white  berry  containing  a  fingle 
feed.  It  grows  only  on  the  trunks  and  branches  of  trees,  and  may 
Le  propagated  by  rubbing  the  glutinous  berries  on  the  bark,  that 
the  feeds  may  adhere.  Mijlletoe  will  grow  on  all  kinds  of  trees;  but- 
it  does  not  grow  on  all  with  the  fame  Itrength  and  vigour. 

The  virtues  of  mijlletoe  feem  of  the  moft  efficacy  in  the  epilepfy; 
againft  which  fome  will  have  it  a  fpecific.  Dr.  Colbatch  has  writ¬ 
ten  exprefsly  to  prove  it  fuch.  It  has  been  alfo  preferibed  in  apo¬ 
plexies,  lethargies,  and  vertigoes,  and  worn  about  the  necks  of 
children,  to  prevent  convullions, and  eafe  the  cutting  of  their  teeth.- 

However,  the  leaves  and  branches  of  mijlletoe ,  though  formerly 
recommended  ss  fpecifics  in  convulfive  and  other  nervous  diforders, 
are  now  fallen  into  general  negledt,  and  do  not  appear  to  have  any 
confiderable  medicinal  power.  Half  a  dram  or  a  dram  of  the  wood 
or  leaves  in  fubftance,  or  an  infufion  of  half  an  ounce,  the  dofes 
commonly  preferibed,  have  no  fenfible  effect. 

M.  Perrault  obferves,  that  the  miflletoe  is  full  of  a  difagreeable 
3  juice, 
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juice,  which  weakens  the  tree  whereon  it  prows  ;  and  that  the  fruit 
has  always  a  difagreeable  tafle  while  it  Sticks  on  it. 

MISY,  in  botanv,  a  kind  of  truffle,  or  fubterraneous  mulhroom, 
of  a  very  delicate  flavour. 

MITCHELS,  among  builders,  are  Purbeck  Stones,  from  fifteen 
Inches  fquare  to  two  feet  fquare,  and  hewm  ready  for  paving. 

MITE,  in  natural  hiflory,  the  name  of  a  finall,  tranfparent, 
cruflaceous  animal,  very  well  known,  and  found  in  old  cheefe,  and 
in  many  other  bodies,  both  recent  and  perifhing.  . 

To  the  naked  eye,  the  mites  in  cheefe  appear  like  moving  parti¬ 
cles  of  dull,  but  the  naicrofeope  difcovers  them  to  be  perfeft  ani¬ 
mals,  having  as  regular  a  figure,  and  performing  all  the  functions 
of  life  as  perfectly,  as  creatures  that  exceed  them  many  times  in 
bulk.  See  Plate  68. 

Mite,  alfo  denotes  a  fmall  weight  ufed  by  the  moniers  ;  being 
equal  to  the  twentieth  part  of  a  grain,  and  is  divided  into  24  doits. 

MITHRIDATE,  mithridatium,  in  pharmacy,  an  antidote,  in 
form  of  an  eleftuary,  chiefly  againft  poifon.  It  is  fo  called  from 
it’s  inventor  Mithridates ,  king  of  Pontus  ;  though  it’s  prefentform 
is  different  from  what  he  made  it. 

It  is  one  of  the  capital  officinals,  confiding  of  a  vaft  number  of 
ingredients,  many  of  which  might  have  been  better  left  out,  as  they 
bear  no  affinity  to  the  main  defign  of  the  whole.  It  would  make  a 
much  better  medicine,  if  the  other  ingredients  of  the  right  intention 
were  proportionably  increafed,  fo  as  to  make  the  opium  ft  ill  bear  the 
fame  proportion  to  the  whole.  , 

Mithridate  is  greatly  ufed  as  a  cordial,  an  opiate,  and  a  fudorific. 
It’s  dofe  is  from  one  fcruple  to  two  drachms,  and  is  a  much  better 
medicine  as  a  cordial  and  alexipharmic,  than  the  Venice  treacle. 

MITRALES-valv  ulm,  mitral-valves,  in  anatomy,  two  valves 
fituatcd  in  the  left  ventricle  of  the  heart,  at  the  ingrefs  of  the  pulmo¬ 
nary  vein,  ferving  to  hinder  the  ingrefs  and  rcgrefsof  the  blood  from 
the  heart  into  the  veins  again,  while  they  are  conftrifted.  See  the 
article  Heart. 

MITRE,  a  facerdotal  ornament  worn  on  the  head  by  bifhops 
and  certain  abbots,  on  folemn  occafions  ;  being  a  fort  .of  cap, 
pointed  and  cleft  at  top,  with  two  pendants  hanging  down  on  the 
fhoulders,  and  fringed  at  both  ends.  The  bifhop’s  is  only  furround- 
ed  with  a  fillet  of  gold,  fet  with  precious  ftones  ;  the  archbifhup’s 
iffues  out  of  a  ducal  coronet.  See  Plate  9, fig.  121.  Thefe  are  never 
ufed  otherwife  than  on  their  coats  of  arms.  Abbots  wear  the  mitre 
turned  in  profile,  and  bear  the  crofier  inwards,  to  (hew  that  they 
have  no  fpiiitual  jurifdiftion  without  their  own  cloifters. 

Mitre,  in  architefture,  is  the  workman’s  term  for  an  angle  that 
is  juft  45  degrees,  or  half  a  right  one.  If  the  angle  be  a  quarter  of 
a  right  angle,  they  call  it  a  half -mitre. 

MI  1TENDO  manufcriptum  pedis  finis,  in  law,  a  writ  judicial, 
direfted  to  the  treafurer  and  chamberlains  of  the  exchequer,  to 
fearch  for  and  tranfmit  the  foot  of  a  fine,  acknowleged  before 
juflices  in  eyre,  into  the  cSommon-pleas,  &c. 

MITTIMUS,  a  writ  by  which  records  are  ordered  to  be  tranf- 
ferred  from  one  court  to  another  ;  fometimes  immediately,  as  out  of 
the  king’s  bench  into  the  exchequer  ;  and  fometimes  by  a  certiorari 
into  the  chancery  ;  and  from  thence,  by  a  mittimus,  into  another 
court. 

Mittimus  is  alfo  ufed  for  a  precept  in  writing,  direfted  bv  a 
juftice  of  peace  to  a  gaoler,  for  receiving  and  fafe-keeping  a  felon, 
or  other  offender,  by  him  committed  to  the  gaol.  This  is  a  war¬ 
rant  under  the  hand  and  feal  of  the  juftice,  containing  the  caufe  of 
the  commitment  of  the  offender.  1 

MI  1  U,  or  Mitu-Porangu,  in  ornithology,  a  Brafilian  bird  of 
the  pheafant-kind,  but  fuppofed  by  Mr.  Ray  to  approach  to  the  na¬ 
ture  of  the  peacock,  or  turkey-cock.  It  is  larger  than  the  common 
Englifh  cock,  and  is  all  over  the  back,  wings,  &c.  of  a  fine  deep 
black  ;  but  on  the  belly  of  a  partridge-brown  ;  and  has  a  feries  of 
fine  gloffy  black  feathers  on  it’s  head,  which  it  occafionally  raifes  up 
in  a  fort  of  creft  ;  it’s  beak  is-very  beautiful,  broad  at  the  bafe  and 
narrow  at  the  point,  and  of  a  fine  bright  red  ;  'it’s  tail  is  very  long, 
and  it  can  at  pleafure  raife  and  expand  it  like  the  turkey.  It  is  verv 
eafily  tamed,  and  loves  to  rooft  on  trees.  It’s  flefh  is  very  fine  and 
delicate.  See  Plate  33,  fig.  34. 

MI  XT,  or  Mixt  body,  in  philofophy,  is  that  which  is  com¬ 
pounded  of  divers  elements  or  principles. 

The  bulinefs  of  chemiftry,  we  fay,  is  to  refolve  mixt  bodies  into 
their  principles,  or  component  parts. 

Perfied  mixts  are  the  clafs  of  organized  and  animated  bodies,  where 
the  elements,  or  ingredients  of  which  they  are  compofed,are  changed, 
or  transformed,  by  a  perfeft  mixture.  Such  are  plants,  hearts,  and 
men.  Imperfed  mixts  are  unorganized  and  inanimate  bodies,  the 
forms  whereof  remain  lfill  the  fame  as  of  the  ingredients  that  con- 
ftitute  them.  Such  are  meteors,  minerals,  metals,  &c. 

Mixt  figure,  in  geometry,  is  that  which  confifts  partly  of  right 
lines,  and  partly  of  curve  lines. 

Mixt  ratio,  or  proportion,  is  when  the  fum  of  the  antece¬ 
dent  and  confequent  is  compared  with  the  difference  between 

the  antecedent  and  confequent - as  if  ^  12  ;  then 
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MIXTION,  Mixtio,  or  Mistio,  the  aft  of  mixing;  or  the 
union  and  coalition  of  divers  corpufcles  into  one  body. 

MIXTURE,  Mixtura,  or  Mistura,  in  a  philosophical  fenfc, 
is  an  affemblage,  or  union,  of  feveral  bodies  of  different  properties, 
in  the  fame  mafs.  See  the  article  Hiero’s  crown. 

M  ixture,  in  matters  of  drapery,  denotes  the  union  or  blending 
of  feveral  wools  of  different  colours,  not  yet  fpun. 

Hence  a  mixture ,  or  mixed  fluff,  is  that  whole  woof  and  warp  are 
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of  wools  of  different  colours,  dyed  and  mixed  before  they  were  fpun. 
See our  obfervationson  Cloth. 

Mixture,  in  pharmacy,  differs  from  a  julep  in  this  refpeft,  ' 
that  it  receives  into^  it’s  coinpofition  not  only  fairs,  extrafts,  and 
other  fuhftances  dilioluble  in  water,  but  alfo  earths,  powders,  and 
luch  lubftanccs  as  cannot  be  diffolved. 

1  he  principal  mixtures  are  the  following :  1.  Afiringent  mixture, 
made  by  mixing  fimple  cinnamon-water  and  common  water,  of 
each  three  ounces ;  fpirituous  cinnamon-water,  an  ounce  and  a  half- 
and  half  an  ounce  of  japonic  confcftion.  A  fpoonful  or  two  of  this 
mixture  may  betaken  every  four  hours,  in  recent  dyfenteries,  after 
the  neceffary  evacuations,  iuterpofing  every  fecond  or  third  dav  a 
dofe  of  rhubarb.  2.  Diuretic  mixture,  prepared  by  mixing  five  ounces 
of  mint-water,  fix  drams  of  vinegar  of  fquills,  half  an  ounce  of 
fweei  Spirit  of  nitre,  and  an  ounce  and  a  half  of  fyrup  of  ginger. 
Two  ipoonfuls  of  ihis  mixture  may  be  taken  twice  or  thrice  a  day, 
in  obftruftions  of  the  urinary  paffages.  3.  Laxative-ubforbent  mix¬ 
ture,  formed  by  rubbing  one  dram  of  magnefia  alba,  in  a  mortar 
with  ten  or  twelve  grains  of  the  befl  Turkey  rhubarb,  and  adding 
three  ounces  of  common  water,  and  fimple  cinnamon-water  and 
fyrup  of  fugar,  of  each  one  ounce.  In  the  difeafes  of  children  ari- 
fing  from  acidi  ties,  a  table-fpoonful  of  this  mixture  may  be  repeated 
three  times  a  day  :  when  it  is  intended  to  purge,  the  dofe  may  be 
increafed  ;  or,  tor  very  young  children,  diminiftied.  4  Saline  mix¬ 
ture,  made  by  diffolving  a  dram  of  the  fait  of  tartar  in  four  ounces 
of  boiling  water,  and,  when  cold,  dropping  into  it  fpirit  of  vitriol, 
till  the  effervefcence  ceafes  :  and  then  adding  of  pepper-mint- water’ 
two  ounces;  and  of  fimple  fyrup,  one  ounce.  This  mixture  may 
occafionally  fupply  the  place  of  the  faline  julep.  5.  Simple  mix¬ 
ture,.  ufed  in  thepreferiptionsof-fome  modern  phyficians,  is  made  by 
mixing  ten  ounces  of  the  fpiritus  theriacalis  camphoratus  of  Bates, 
fix  ounces  of  fpirit  of  tartar,  and  two  ounces  of  fpirit  of  vitriol- 
thefe  are  to  be  fet  in  a  glafs,  hermetically  fealed,  for  three  weeks’, 
that  they  may  be  perfectly  mixed  ;  the  dofe  is  a  dram  or  there¬ 
abouts.  It’s  virtuesare,  that  it  refills  putrsfaftion,  promotes  fweat, 
and  is  of  great  fervice  in  malignant  fevers.  6.  Squill  mixture,  made 
by  mixing  of  fimple  cinnamon-water,  five  .ounces;  vinegar  of 
fquills,  one  ounce  ;  fyrup  of  marffi-mallows,  an  ounce  and  a  half. 
This  mixture,  by  promoting  expeftoration,  and  the  fecretion  of 
urine,  proves  ferviceable  in  afthmatic  and  dropfical  cafes.  A  table 
fpoonful  of  it  maybe  taken  frequently. 

MIZEN,  Misen,  or  Misson,  in  a  (hip,  denotes  either  the 
mart  or  fail  of  that  name  ;  but  at  fea  they  always  mean  the  fail 
when  the  word  mizen  is  ufed.  • 

This  is  the  hindmoft  of  the  fixed  fails  of  a  fflip,  extended  by  a 
gaff,  and  fometimes  by  a  yard,  which  croffes  the  yard  obliquely  ; 
the  fore-end  reaching  almoft  down  to  the  deck,  and  the  after-end 
being  peeked  up  as  high  above  the  middle  of  the  yard,  where  it  is 
attached  to  the  malt.  The  figure  of  the  mifen  is  a  trapezium,  or 
parallelogram,  one  of  whofe  corners  is  cut  off  by  a  diagonal,  ex¬ 
tended  from  one  of  it’s  fides  to  theoppofite  corner,  which  becomes 
the  peek  of  the  mifen.  Some  great  fflips  require  two  mifens ;  in 
which  cafe  that  next  the  main-malt  is  called  the  main-mifen,  and  that 
next  the  poop  the  bonaventure  mifen. 

i  he  ufe  of  the  mifen  is,  to  keep  the  fflip  clofe  to  a  wind ;  where¬ 
fore  if  a  fflip  is  apt  to  gripe  too  much,  they  ufe  no  mifen.  But  if. 
is  often  ufed  when  a  fhip  rides  at  anchor,  to  back  her  afiern  ;  fo 
that  (lie  may  not  foul  her  anchor,  on  the  turning  of  the  tide  :  and 
fometimes  a  fflip  lies  atry  wuth  her  mifen  only. 

Misen-^w//  is  the  maft  upon  which  the  mifen  and  it’s  top-fail  and 
ftay-fails  are  Supported,  befides  other  fails,  which  are  fet  occasion¬ 
ally,  as  the  driver,  ring-tail,  &c.  See  Plate  12 5,  fig.  1,  N°  141, 
and  the  article  Mast. 

Change  the  mizen,  is  an  order  to  bring  the  mifeiuyard  over  to  the 
other  fide  of  the  malt.  Peek  the  mifen,  i.  e.  put  the  mifen  right  up 
and  down  the  maft.  Set  the  mifen,  the  word  of  command  to  fit  the 
mifen-fail  right  as  it  Should  fland.  Spill  the  mifen,  i.  e.  let  go  the 
Sheet,  and  peek  it  up. 

MNIUM,  in  natural  hiflory,  a  genus  of  moffes  confifting  of 
Stalks  furnithed  with  leaves,  and  producing  capfules  raifed  on  pe¬ 
dicles,  like  thofeof  the  other  moffes  of  this  clafs:  but,  befides  thefe, 
there  are  other  pedicles,  bearing  a  kind  of  naked  heads,  with  a 
dufty  furface,  and  having  no  calyptrac.  Thefe  twokinds  of  heads  are, 
in  feme  fpecies.producedon  ihefameplant.and  in  others  on  different 
plants  of  the  fame  Species.  The  pedicles  that  fupport  the  capfules  are 
long,  and  naked  ;  whereas  thofe  fupportingthe  dufty  heads  are  Short, 
and  in  fome  Species  furnished  with  Short  leaves.  See  Plate  48. 

MOAR-/W?,  in  husbandry,  a  fort  of  blight,  which  happens 
moftly  on  light  land,  from  the  earth’s  Sinking  away  from  the  roots, 
fo  that  the  plants  fall  down  to  the  earth.  To  remedy  this,  they  turn 
a  Shallow  furrow  againft  the  rows,  when  they  are  Strong  enough  fq 
bear  it,  and  when  the  mould  is  fine  and  dry,  for  then  the  motion  of 
the  Stalks  by  the  wind  will  caufe  fuch  earth  to  run  through  the  rows, 
and  fettle  about  the  roots,  and  cover  them. 

MOAT,  in  fortification.  Refer  back  to  the  Syftem,  p.  942. 
See  alfo  Plate  q2,  fig.  21,  lit.  h  h  h,  6cc. 

MOATAZAL1TES,  or  feparatifts,  a  religious  feft  among  the 
Turks,  who  deny  all  forms  and  qualities  in  the  divine  Being  ;  or 
who  divert  God  of  his  attributes. 

MOBILE,  primum,  in  the  ancient  aftronomy,  was  a  ninth  hea¬ 
ven,  or  fphere,  imagined  above  thofe  of  the  planets  and  fixed  Stars. 

MOBILITY,  an  aptitude  or  facility  to  be  moved.  The  hypo  • 
thefis  of  the  mobility  of  the  earth  is  the  molt  plaufible,  and  now  uni- 
verfallv  admitted  by  altronomers  Tho’  it  was  the  opinion  of  com- 
miffioners  appointed  by  Pope  Paul  to  examine  the  Copernican  fyf- 
tem,  that  the  mobility  of  the  earth  wasaftualiy  true,  yet  he  forbade 
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any  one  to  maintain  it  as  a  thefis,  or  real  effective  thing,  becaufe  they 

tiouflv  conceived  it  contrary  to  fcripture..  _ 

P  MOCK,  or  running-a-muck,  is  a  praflice  that  has  prevailed  tim 
immemorial  in  Batavia.  To  run-a-muck,  is  to  get  intoxicated  wit 
opiumTand  -hen  rulh  into  the  flreets ;  with  a  drawn weapon  : and 
kill  anv  one  that  comes  in  the  way,  till  the  party  is  himfelf  eith 
killed  yor  taken  prifoner.  The  officer  who  takes  one  of  thefe  »- 
mods! or  mohawks  alive,  has  a  confiderable  reward,  and  the  pu 

nifhment  is  breaking  alive  on  the  wheel. 

MODE,  modus,  in  philofophy.a  manner  of  being  ;  or  a- quality or 
attribute  of  a  fubftance,or  fubjed  we  conceive  as  neceffany  depend¬ 
ing  on  thefubjedl,  and  incapable  of  fubfifting  without  it.  Mr. 
Locke  defines  modes  to  be  thofe  ideas  (he  fhould  have  faid  things) 
which  do  not  imply  any  fuppofition  or  fubfifting  by  themfelves,  but 
are  confidered  as  mere  dependencies,  and  affediens  of  fubftances. 

Our  ideas  of  things  may  be  reduced  to  two  kinds  :  the  one  ot 
things,  which  we  conceive  feparately,  and  by  themfeives  called 
(ub dances;  and  the  other  of  things  which  we  conceive  as  exifting  in 
others,  in  fuch  manner  as  that  we  cannot  allow  them  exifhng  with¬ 
out  them,  and  thefe  are  called  modes ,  ox  accidents.  It  is  the  charac- 
teriftic,  then,  of  a  true  mode,  to  have  fuch  a  relation  to  fqme  fub- 
ieft,  as  not  to  be  dearly  and  diftindly  conceivable  without  conceiv¬ 
ing  the  fubjed,  whereof  it  is  a  mode,  at  the  fame  time  :  when,  on 
the  other  hand,  the  conception  of  the  fubjed  does  not  at  all  infer  or 
require  that  of  the  mode. 

Thus,  what  gives  us  to  know,  that  thought  is  not  a  mode  of  ex¬ 
tended  fubftancc,  or  matter,  is,  that  extenfion,  and  the  other  pro¬ 
perties  of  matter,  may  be  divided  from  thought,  without  cealingto 
conceive  thought  all  the  while.  We  always  confider  things  as 
cloathed  with  certain  modes,  except  we  refled  on  them  in  the  ab- 
ftrad,  or  general;  and  it  is  the  variety  of  modes,  and  the  relations, 
that  occafions  the  great  variety  of  denominations  of  the  fame  thing. 
They  are  the  various  modes  of  matter,  e.  g.  that  make  all  the  diver- 
fity  of  bodies,  or  corporeal  beings,  in  nature. 

Mode,  in  mufic,  a  regular  difpofition  of  the  air  and  accompa¬ 
niments  relative  to  certain  principal  founds  upon  which  a  piece  of 
mufic  is  formed,  and  which  are  called  the  effential  founds  of  the 
mode.  There  is  this  difference  between  the  mode  and  the  tone,  that 
the  latter  only  determines  the  principal  found,  and  indicates  the 
place  which  is  mod  proper  to  be  occupied  by  that  fyftem  which 
ought  toconifitute  thebafs  of  the  air ;  whereas  the  former  regulates 
the  thirds,  and  modifies  the  whole  fcale,  agreeably  to  it’s  fundamen¬ 
tal  founds.  Refer  to  the  Syftem  of  Music. 

MODEL,  in  a  general  fenfe,  an  original  pattern,  propofed  for 
any  one  to  copy  or  imitate.  This  word  is  particularly  ufed,  in 
building,  for  an  artificial  pattern  made  in  w  ood,  done,  plaifter,  or 
other  matter,  w’ith  all  it’s  parts  and  proportions,  in  order  for  the 
better  conducing  and  executing  fomegteat  work,  and  to  give  an 
idea  of  the  effe£t  it  will  have  in  large.  I  n  all  great  buildings,  it  is 
much  the  fureflway  to  make  a  model  in  relievo,  and  not  to  trull  to 
a  bare  defign  or  draught.  There  arc  alfo  models  for  the  building  of 
ftiips,&c.  and  for  extraordinary  flair-cafes,  &c.  They  alfo  ufe  mo¬ 
dels  in  painting  and  fculpture  :  whence,  in  the  academies,  they  give 
the  term  model  to  a  naked  manor  woman,  difpofed  in  feveral  pof- 
tures,  to  give  an  opportunity  to  the  fcholars  to  defign  him  or  her  in 
various  views  and  attitudes. 

MODERATION,  in  ethics,  is  a  virtue  confiflingin  the  proper 
government  of  our  appetites,  paffions.and  purfuits,  with  refpeft  to 
honours,  riches,  and  pleafures;  and  in  this  fenfe  it  is  fynonymous 
with  temperance  :  it  is  alfo  often  ufed  to  denote  candour. 

JVIODERATOR,  in  the  fchools,  the  perfon  who  prefides  at  a 
difpute,  or  in  a  public  affembly.  Such  a  dodlor  was  th §  moderator, 
that  is,  the  prefident,  at  fuch  a  deputation,  in  fuch  an  affembly,  &c. 

MODERN,  fomething  new',  or  of  the  prefent  time ;  in  oppofition 
to  what  is  antique,  or  ancient.  Modern  authors,  according  to  Naude, 
are  all  thofe  who  have  written  fince  Boethius:  the  modern  philofo- 
phy  commences  with  Galileo  :  and  the  modern  aftronomy,  with  Co¬ 
pernicus.  Modern  medals  are  thofe  ftruck  within  thefe  300  years. 

MODESTY,  in  ethics,  a  virtue  which  includes  an  humble  opi¬ 
nion  of  one’s  own  abilities,  an  utter  abhorrence  of  the  leaf!  appear¬ 
ance  of  vice,  and  a  fear  of  doing  any  thing  which  either  has  or  may 
incur  cenfure :  it  is  alfo  very  properly  ufed  to  exprefs  chaftity  or 
purity  of  fentiment  and  manners. 

MODIFICATION,  in  philofophy,  that  which  modifies  a 
thing  ;  that  is,  that  which  gives  it  this  or  that  manner  of  being. 
Quantity  and  quality  are  accidents  which  modify  all  bodies. 

According  to  Spinoza’s  fyftem,  all  the  beings  that  compofe  the 
univerfe,  are  only  fo  many  modifications  of  one  and  the  fame  fub- 
ftance:  and  th«  different  arrangement  and  fituation  of  their  parts 
make  all  the  difference  between  them. 

MODIFICATI VE,  fomething  that  modifies  or  gives  a  thing  a 
certain  manner  of  being. 

MODILLIONS,  in  architedlure,  are  ornaments  in  the  cor- 
niche  of  the  Ionic,  Corinthian,  and  Compofite  columns.  See  Plate 
'i-Slifiz-  20>  The  modillions  are  little  inverted  confoles  or  brackets, 
like  an  S,  under  the  foffit  of  the  corniche,  feeming  to  fupport  the 
projeeftureof  the  larmier,  though  really  no  other  than  ornaments. 
The  modillion  is  fometimes  called  mutule  ;  though  the  mutule  be  pe¬ 
culiar  to  the  Doric  order,  and  the  modillion  to  the  higher  orders. 
Modillions  fhould  be  placed  over  the  middle  of  the  column  :  they  are 
particularly  ufed  in  the  Corinthian  order,  where  they  are  enriched 
with  fculpture.  The  inter -modillions  or  diftances  between  them  de¬ 
pend  on  the  intercolumniations,  which  oblige  the  modillions  to  be 
made  of  a  certain  length  and  breadth,  to  render  the  intervals  perfedt 
fquares.  The}' fhould  be  foadjufted,  as  that,  when  the  orders  are 
placed  over  one  another,  there  be  the  fame  number  in  the  upper  as 

t^.e  jowi'r  °tder,  and  that  they  fall  perpendicularly  over  each  other. 
M.dUlioris  are  alio  ufed  under  the  comiches  of  pediments,  which 


fome  would  have  to  reprefent  purlins ;  and  thofe  at  the  eaves,  rafters. 
Daviler  rather  takes  them  for  a  kind  of  inverted  confoles  or  corbels. 

In  the  Corinthian  order  it  is  ufual  to  have  a  leaf  which  takes  up 
the  w'hole  breadth,  and  almoft  the  whole  length  of  the  modillions ; 
but  le  Clerc  is  of  opinion,  that  they  would  be  more  graceful  if  this 
leaf  werelefs,  both  in  length  and  breadth :  the  leaf  ought  likewife 
to  be  of  the  fame  kind  with  thofe  which  make  the  ornament  of  the 
capital. 

MODO  et  forma,  in  manner  and  form,  among  lawyers,  are 
words  of  art  frequently  ufed  in  pleadings,  &c.  and  particularly  in 
a  defendant’s  anfw'er,  wherein  he  denies  to  have  done  vyhat  is  laid 
to  his  charge  in  manner  and  form,  as  affirmed  by  the  plaintiff. 

MODULATION,  in  mufic,  the  art  of  keeping  in  andoccafion- 
ally  changing  the  key,  and  returning  to  it  again  without  offence  to 
the  ear.  As  to  the  manner  in  which  the  modulation  from  one  key  to 
another  may  be  performed,  fo  that  the  tranfition  may  be  eafy,  no 
precife  rules  can  be  fixed. 

MODULE,  in  architedlure,  a  certain  meafure  or  bignefs,  taken 
at  pleafure,  for  regulating  the  proportions  of  columns,  and  the  fym- 
metry,  or  difpofition  of  the  whole  building.  Refer  to  the  Syftem,  ' 
p.  192. 

MODUS  decimandi,  is  when  a  parcel  of  land,  a  fum  of  money, 
or  a  yearly  penlion,  belongs  to  the  parfon,  either  by  compofition  or 
culfom,  timeout  of  mind,  in  fatisfadlion  for  tithes  in  kind. 

This  is  fometimes  a  pecuniary  compenfation,  as  two-pence  an 
acre  for  the  tithe  of  land  ;  fometimes  it  is  a  compenfation  in  work 
and  labour,  as  that  the  parfon  fhall  have  only  the  twelfth  cock  of 
hay,  and  not  the  tenth,  in  confidcration  of  the  owner’s  making  it  for 
him  ;  fometimes  in  lieu  of  a  large  quantity  of  crude  or  imperfect 
tithe,  the  parfon  (hall  have  a  lefs  quantity,  when  arrived  to  greater 
maturity,  as  a  couple  of  fowls  inftead  of  tithe  eggs,  & c.  In  Ihort, 
any  means  whereby  the  general  law  of  tithing  is  altered,  and  a  new 
method  of  taking  tithes  is  introduced,  is  called  a  modus  decimandi , 
or  fpecial  manner  of  tithing.  In  order  to  make  a  good  and  fuffi- 
cicnt  modus,  the  following  rules  muft  beobferved  : 

1.  It  muft  be  certain  and  invariable.  2.  The  thing,  given  in  lieu 
of  tithes,  muft  be  beneficial  to  the  parfon,  and  not  for  the  emolu¬ 
ment  of  third  perfons  only.  3.  It  muft  be  fomething  different  from 
the  thing  compounded  for.  4.  One  cannot  bedifeharged  from  pay¬ 
ment  of  one  fpecies  of  tithe,  by  paying  a  modus  for  another.  5. 
The  recompence  muft  be  in  it’s  own  nature  as  durable  as  the  tithes 
difeharged  by  it ;  i.  e.  an  inheritance  certain.  6.  The  modus  muft 
not  be  too  large,  which  ip  law  is  called  a  rank  modus.  In  thefe 
cafes  of  preferiptive  or  cuftomary  modufes,  the  law  fuppofesan  ori¬ 
ginal  real  compofition  to  have  been  regularly  made,  which  being  loft 
by  length  of  time,  the  immemorial  ufage  is  admitted  as  evidence 
to  fhew  that  it  did  once  exift,  and  that  from  thence  fuch  ufage  was 
derived.  Now  time  of  memory  hath  been  long  afeertained  by  the 
law,  to  commence  from  the  reign  of  Richard  Land  any  cuftom 
may  be  deftroyed  by  evidence  of  it’s  non -exiftence  in  any  part  of  the 
long  period  from  his  days  to  the  prefent. 

MOHAIR,  in  commerce,  thehairof  a  kind  of  goat,  frequent 
about  Angora,  in  Turkey  ;  the  inhabitants  of  which  city  are  all 
employed  in  the  manufacture  of  cambletsmade  of  this  hair.  Some 
give  the  nam  e  mohair  to  the  cambletsor  fluffs  made  of  this  hair:  of 
thefe  there  are  two  kinds;  the  one  fmooth  and  plain  ;  the  other 
watered  like  tabbies:  the  difference  between  the  two  only  confifts 
in  this,  that  the  latter  is  calendered,  the  other  not.  There  are 
aMoonohairs  both  plain  and  watered,  whofe  woof  is  of  wool,  cotton, 
or  thread. 

MOIDORE,  Moedore,  or  Moeda,  a  gold  coin,  ftruck  and 
current  in  Portugal. 

The  moidore  and  it’s  divifions,  are  reckoned  by  the  ree,  and  being 
numbered  on  the  coin,  the  value  of  each  piece  is  thus  readily  known. 
Thus  that  marked 


four  millrecs 


4oooT 
2000  l 
1000  [ 

5°°J 


is  worth 


Englifti 

money. 


See  Ree. 

T he  moidore  is  properly  the  Port  uguefe  pifiole. 

There  are  alfo  doppio  moedas,  or  double  moidores,  or  piltoles,  and 
demi-piftoles. 

MOIETY,  Medietas,  the  half  of  anything. 

MOLA,  in  anatomy,  a  bone  of  the  knee,  called  alfo  patella, 
rotula,  &c.  See  Plate  147,  fig.  23,  N°  21,  22. 

MOLARES,  in  anatomy,  the  grinders ;  an  epithet  given  to  the 
large  teeth  ;  as  ferving,  like  mill-ftones,  to  grind  the  food.  See 
Plate  147,  fig.  2,  lit.  f. 

The  number  of  molares  is  not  always  the  fame.  Some  perfons 
have  twenty  ;  and  others  only  fixteen,  viz.  four  or  five  on  each  fid? 
of  either  jaw.  They  are  very  large,  hard,  and  ftrong  ;  being  faf- 
tened  into  their  alveoli  or  fockets  by  feveral  roots. 

MOLE,  ialpa,  in  zoology,  m^kes  a  genus  of  quadrupeds,  of  the 
order  of  the  ferae,  thus  charaCterifed  :  the  feet  are  formed  like 
hands,  and  calculated  for  digging  ;  and  it  has  no  external  ears. 

Of  this  genus  there  are  two  fpecies  :  1.  The  common  mole,  a  well 
known  little  animal,  of  a  bluifh  black  colour ;  very  mifehievous  to 
the  farmers,  by  throwing  up  the  ground  of  their  paftures.  2.  The 
pointed  tail-lefs  mole ,  fomewhat  larger  than  the  common  kind:  it  is 
of  a  mixed  colour,  in  which  a  purplifh  and  yellowifti  tinge  feem 
the  prevailing  ones.  It  is  a  native  of  Afia,  and  lives  under  ground, 
like  the  common  mole. 

The  mole,  though  a  very  common  animal,  is  very  little  obferved 
by  the  generality  of  the  world.  It’s  fur  is  veryftiort,  foft  and  thick  ; 
it’s  nofc  is  like  that  of  a  hog  ;  and  it’s  teeth  like  thofe  of  the  mus 
araneus,  being  fingle  and  eminent  on  the  fides  of  the  upper  jaw,  and 
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MONA 


thofe  farther  within  the  mouth  afmed  with  many  points  ;  it  has  fcarce 
any  neck,  it’s  head  feeming  to  be  fet  between  it’s  tlioulders  ;  it’s  legs 
aie  very  fhort,  it’s  claws  very  lharp,  and  it’s  toes  five  in  number  on 
each  foot ;  the  inner  part  or  foie  of  the  fore-feet  is  very  broad,  and 
much  refembles  the  palm  of  the  human  hand  ;  it’s  claws  on  thefe  are 
more  robuft  and  ftrongthan  in  any  other  animal  of  it’s  fize  ;  the  whole 
feet  and  toes  are  not  placed  downward  but  lideways,  for  the  fake  of 
the  creature’s  continual  employment  in  digging,  it  being  properly  a 
fubterranean  animal ;  it’s  tail  is  fhort,  and  hairy. 

The  eyes  of  a  mole  are  fmall,  and  have  apertures  in  the  {kin,  thro’ 
which  they  may  eafily  be  difcerned  by  a  curious  obferver  ;  and  are  very 
black,  about  the  fize  of  a  millet-feed,  and  faftened  to  a  nerve.  It  has 
no  ears.  It’s  fkin  is  extremely  firm  and  tough,  fo  that  it  requires  a 
lharp  knife  to  pierce  it. 

The  hair  isufually  black,  fometimes  fpotted  with  white;  and  fome- 
times  quite  white.  This  animal  has  an  exquifite  fenfe  of  fmelling, 
which  diredls  it  to  it’s  food,  viz.  worms,  infedls,  and  roots.  It 
breeds  in  the  fpring,  and  brings  forth  four  or  five  young  at  a  time.  It 
makes  it’s  neft  of  tnofs,  a  little  beneath  the  furface  of  the  ground, 
and  fcreams  much  when  taken.  Palma  chrifti  and  white  hellebore, 
made  into  a  pafte,  and  laid  in  their  holes,  defiroy  them.  There  are 
no  moles  in  Ireland.  See  Plate  7 fig.  32.  A  yellowifh  kind  of  mole 
inhabits  North  America.  The  Siberian  mole  is  of  a  beautiful  green  and 
gold  colour,  variable  with  the  light. 

Mole,  mola  carnea,  in  medicine,  a  mafs  of  flefhy  matter,  of  a 
fpherical  figure,  generated  in  the  uterus,  or  womb,  and  fometimes 
miftaken  for  a  child.  It’s  fize  is  various,  from  that  of  a  large  nut  to 
that  of  a  foetus.  Some  moles  are  foft  and  fpongy,  and  others  membra¬ 
nous,  with  a  cavity  in  the  middle.  Sometimes  they  are  filled  with 
ferous  matter,  and  fometimes  with  hydatides. 

The  fymptoms  of  a  mole,  at  firfl,  are  like  thofe  of  a  real  pregnancy  ; 
but  afterwards  they  vary  ;  for  the  woman  feels  a  dull  heavy  weight,  like 
that  of  a  ball  of  lead  ;  her  belly  being  round  and  fpherical,  without 
any  motion  like  that  of  a  living  foetus. 

Thewi/c  itfelf  threatens  no  danger,  all  the  difficulty  lying  in  being 
delivered  of  it.  Some  women  are  troubled  with  them  for  feveral  years, 
and  others  all  their  life,  without  any  other  inconvenience  than  uneafi- 
nefs  and  weight. 

The  cure  confifts  in  expelling  the  mole  ;  for  which  purpofe  the  affift- 
anceof  an  expert  midwife  or  furgeon  becomes  neceflary.  If  the  mouth 
of  the  uterus  lhould  be  too  firongly  contradted  to  admit  the  hand  of 
the  operator,  it  is  proper  to  excite  the  woman’s  throes  by  brifk  cathar¬ 
tics  and  flrong  clyfters  ;  while  the  os  uteri,  and  parts  adjacent,  are  in 
the  mean  time  gradually  relaxed  by  the  application  of  emollient  fo¬ 
mentations,  &c.  which  done,  one  or  two  of  the  fingers  are  to  be  firfl: 
gently  infinuated,  and  then  the  whole  hand  by  degrees,  in  order  to  ex¬ 
tract  the  mole,  as  diredled  for  the  foetus.  See  the  article  De- 

XI  VERY. 

If  the  mole  adheres  to  the  uterus,  as  it  frequently  does,  it  is  to  be 
gently  feparated  before  extradflon  ;  and  if  it  be  too  large  to  be  got  out 
intire,  it  mav  be  carefully  feparated  and  extradfed  in  pieces,  either 
with  the  fingers,  or  a  falciform  hook.  To  conclude,  fays  Heifter,  if 
a  mole  does  not  occafion  any  bad  fymptoms,  or  uneafinefs  in  the  mo¬ 
ther,  and  it’s  extradlion  appears  difficult,  no  violence  fhould  be  ufed  : 
lincewe  have  many  inftances  of  moles  retained  in  the  uterus,  without 
any  great  detriment  to  the  patient,  as  long  as  they  lived. 

We  find  a  very  fingular  inftance  in  Kerkring,  of  a  mole,  in  which  a 
child  was  inclofed.  The  whole  was  declared  a  falfe  conception,  and 
might  have  been  facrinced  as  fuel),  had  not  fome  perfon  prefent  obfer- 
ved  fomething  ftir  within  it,  and,  on  the  opening  it,  taken  out  the 
living  child. 

Mole,  Moles,  a  mafiive  work  formed  of  large  ftones laid  in  the 
lea  by  means  of  coffer-dams,  extended  either  in  a  right  line,  or  an 
arch  of  a  circle,  before  a  port ;  which  it  ferves  to  clofe  ;  to  defend  the 
veflels  in  it  from  the  impetuofity  of  the  waves,  and  to  prevent  the  paf- 
.fage  of  fhips  without  leave.  Thus  we  fay  the  mole  of  the  harbour  of 
Melfina,  &c.  Mole  is  fometimes  alfo  uled  to  fignify  the  harbour  itfelf. 

Mole-^/7/j.  Thefe  little  hillocks  of  earth  are  a  very  great  pre¬ 
judice  to  the  pafture-lands,  not  only  in  wafting  fo  much  of  the  land 
as  they  cover,  but  in  hindering  the  feythe  in  mowing.  There  is  an 
excellent  inftrument  contrived  for  deftroying  thefe  hills,  where  they 
are  in  very  great  numbers.  This  is  a  kind  of  horfe-machine  ;  it  has 
a  {harp  iron  about  three  feet  over,  and  with  a  ftrong  back.  It  is 
about  four  or  five  inches  broad,  and  has  two  long  handles  fora  horfe 
to  be  harneffed  to,  and  a  crofs  bar  of  iron  to  ftrengthen  it  at  the  bot¬ 
tom  of  the  handles,  reaching  from  the  one  handle  to  the  other.  The 
middle  of  this  crofs  bar  is  fumifhed  with  one,  two,  or  more,  fharp 
pieces  of  iron,  like  fmall  ploughfhares,  to  cut  the  mole-bills  into  two, 
three,  or  more  parts.  The  iron  behind  is  of  a  femicircular  figure. 
A  fingle  horfe  is  harneffed  to  this  machine,  and  a  boy  muft  be  em¬ 
ployed  to  drive  it,  and  a  man  to  hold  and  guide  it ;  the  fharp  irons 
or  fhares  are  the  firfl  things  that  meet  the  hill,  they  run  through  it, 
break  it’s  texture,  and  cut  it  into  feveral  parts,  and  the  circular  iron 
following  immediately  behind  them,  cuts  up  the  whole  by  the  roots, 
and  leaves  the  land  level.  This  inftrument  will  deftroy  as  many  mole¬ 
hills  in  one  day  as  a  common  labourer  can  in  eight,  and  would  be  of 
very  great  advantage  to  the  kingdom,  if  brought  into  general 
ufe. 

MOLECULE,  in  phyfic,  a  little  mafs  or  portion  of  any  body. 

MOLLUSCA,  the  fecond  genus  of  worms,  vermes,  in  the  Lin- 
naean  fyftem  :  they  are  fimple  naked  animals,  not  included  in  a  fhell, 
but  furnifhed  with  limbs,  and  comprehend  t8  fubordinate genera,  and 
1 10  fpecies. 

MOLOCH,  among  chemifts,  denotes  a  leaden  pipe  through  which 
mercury  is  made  to  pafs  in  the  fire. 

Moloch,  in  antiquity,  the  name  of  the  Phoenician  god. 

MOLOSSES,  Molasses,  or  Melasses,  in  commerce,  the  thick 
fluid  matter  remaining  after  the  fugar  is  made,  refembling  fyrup. 
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Molojjes  are  much  ufed  in  Holland  for  the  preparation  of  tobacco, 
and  by  the  poor  people  for  fugar.  A  brandy  is  alfo  diftilled  from 
them,  but  is  faid  to  be  uriwholfome. 

Molosses,  artificial,  is  made  from  apples,  without  the  addition  of 
ugar.  1  he  beft  apple  is  the  fummer-fweeting  of  a  middle  fize,  and 
lo  full  of  juice,  that  feven  bufheis  will  yield  a  bafrel  of  cyder.  The 
apples  are  to  be  ground  and  prefled,  then  the  juice  is  to  be  boiled  in  a 
large  copper,  till  three  quarters  of  it  be  evaporated  :  this  will  be  done 
with  a  moderate  fife  in  about  fix  hours;  with  the  quantity  of  juice 
a  ove-mentioned  ;  by  this  time  it  will  be  of  the  confidence  and  tafte; 
as  well  as  of  the  colour  of  molojfes.  This  new  mo/oj/'s  ferves  to  all  the 
purpofea  of  the  common  kind,  and  is  of  great  ufe  in  preferving  cyder  : 
tvso  quaitsof  it,  put  into  a  barrel  of  racked  cyder,  will  prelerve  it, 
and  give  it  an  agreeable  colour. 

Molosses  Jpirit,  a  very  clean  and  pure  fpirit,  much  ufed  in 
England,  and  made  from  molojfes  or  common  treacle  diflolved  in 
vvatcr»  .ai.lc*  ferrr*ented  in  the  fame  manner  as  malt,  or  the  common 
malt-fpirit.  If  good  frefh  wine  lees,  abounding  in  tartar,  be  duly 
ermented  in  the  folution  made  thin  for  that  purpofe,  the  fpirit  will  by 
that  means  become  much  more  vinous  and  brifk,  and  approach  more 
to  the  nature  of  the  foreign  fpirits.  A  fort  of  yellow  tinge  may  be 
given  to  this  fpirit,  either  by  an  extraeft  of  oak-wood,  or  by  burnt 
fugar. 

Great  quantities  of  molojfes  fpirit  aTe  ufed  in  the  adulterating  of 
brandy,  rum,  and  arrack  ;  and  great  quantities  are  ufed  alone  in  the 
making  cherry-brandy  and  other  drams  by  infufion,  in  all  which  many 
piefer  it  even  to  the  foreign  fpirits. 

In  moft  of  the  nice  cafes  in  our  compound  diftillery,  the  molojfes 
fpirit  fupplies  the  place  of  a  pure  and  clean  malt-fpirit,  which  we 
have  not  yet  the  way  ol  producing  in  the  large  way  to  advantage. 
Our  cinnamon,  citron,  and  other  fine  cordial-waters,  are  made  with 
it  ;  for  the  malt  fpirit  would  give  thefe  a  very  difagreeable  flavour. 
This  fpirit  is  alfo  extremely  ufeful  in  making  the  extemporaneous 
wine,  which  fome  people  are  fo  fond  of.  See  Extemporaneous 
Wine. 

MOLOSSUS,  in  the  Greek  and  Latin  poetry,  a  foot  confiding  of 
three  long  fyllables.  As  audiri,  cantabant,  virtutertt. 

MOLTA,  or  Moltura,  a  duty  “or  toll  paid  by  vaflals  to  the  lord 
for  grinding  their  corn  at  his  mill. 

MOL1 ING,  the  falling  off"  or  change  of  hair,  feathers,  fkins, 
horns,  or  other  parts  of  animals,  happening  in  fome  annually,  in 
others  only  at  certain  ftages  of  their  life. 

MOLUCCA  balm,  moluccella,  in  botany,  a  genus  of  the  didynamia. 
gymnofpermia  clafs.  This  plant  is  a  vulnerary,  and  very  good  in  a 
phthilis,  being  ufed  as  a  tea  ;  no  plant  is  a  better  lithontriptic.  It  has 
the  virtues  of  balm,  but  fmells  fomewhat  ftronger. 

MOMENT,  in  time,  the  moft  minute  and  indivifible  part  of  du¬ 
ration  ;  or  what  we  otherwife  call  an  injlant.  A  moment  ought  not  to 
be  conceived  as  theleaft  part  of  time,  but  as  a  termination  or  limit  of 
time. 

Moments,  in  the  new  dodlrine  of  infinites,  denote  the  infinitely 
fmall  parts  of  quantity. 

Moment,  in  mechanics,  is  the  fame  with  impetus ;  or  the  quan¬ 
tity  of  motion  in  a  moving  body.  See  Force,  in  the  Syftem. 

Momentum  is  fometimes  alfo  ufed  fimply  for  the  motion  itfelf. 
Moment  is  frequently  defined  by  the  vis  injita ,  or  the  power  by  which, 
moving  bodies  continually  change  place. 

MONADELPHIA,  in  botany,  the  fixteenth  clafs  of  plants,  whofe 
ftamina,  or  male  parts,  on  account  of  their  filaments  running  in 
among  one  another,  are  all  formed  into  one  body.  See  Fructifi¬ 
cation,  and  Plate  36. 

This  clafs  includes  five  orders,  viz.  1.  Pentandria,  Comprehending 
fuch  plants  as  have  five  ftamina,  of  which  order  there  are  four  genera  ; 
waltheria,  lerchea,  hermannia,  and  tnelochia.  2.  Decandria ,  whofe 
plants  have  ten  ftamina  ;  of  this  order  there  are  three  genera,  viz. 
connarus,  hugonia,  and  geranium.  3.  Endccandria ,  with  eleven  fta¬ 
mina,  of  which  order  there  is  oniy  one  genus,  viz.  brownaa.  4.  Do- 
dccandria ,  with  twelve  ftamina,  containing  one  genus,  viz.  pent apetes. 
5.  Polyandria,  with  many  ftamina,  including  feventeen  genera,  viz. 
bombax,  Jida,  adanjonia,  al theca,  alcca,  malva,  lavatera,  malope,  arena, 
gojjypium,  hibifeus,  Jlewartia,  camellia,  morijonia ,  mefua ,  malachra, 
and  gordonia.  See  Plate  40,  Clafs  XVI. 

MONANDRIA,  in  botany,  the  firft  clafs  of  plants  which  have 
hermaphrodite  flowers,  with  only  one  ftamen  each.  See  Plate  38, 
Clafs  I.  and  Fructification. 

The  orders  belonging  to  this  clafs  are  two,  vizw  1.  Monogynia,  com¬ 
prehending  fuch  plants  as  have  only  one  ftyle,  of  which  there  are  ele¬ 
ven  genera,  diftinguifhed  into  trilocular,  with  the  pericarpium  divided 
into  three  loculaments  ;  as  the  canna ,  amomurn,  coflus ,  alpinia ,  maran- 
ta,  curcuma ,  keempferia,  and  thalia  ;  and  monofpermous,  or  thofe  with  a 
fingle  feed,  as  the  boerbaavia,  falicornia,  and  bippuris.  2.  Digynia, 
with  two  ftvles,  of  which  order  there  are  four  genera,  viz.  corifpermum , 
callitriche,  blitum,  and  cinna.  See  Plate  38,  Clafs  I. 

MONARCHY,  a  government,  in  which  the  fupreme  power  is  in¬ 
verted  in  a  fingle  perfon.  Of  the  three  forms  of  government,  viz.  de¬ 
mocracy,  ariftocracy,  and  monarchy ,  the  laft  is  the  moft  powerful,  all 
the  finews  of  government  being  knit  together,  and  united  in  the  hand 
of  the  prince  ;  but  then  there  is  imminent  danger  of  his  employing 
that  ftrength  to  improvident  or  oppreflive  purpofes.  As  a  democracy  is 
the  beft  calculated  to  diredl  the.end  of  a  law,  and  an  ariftocracy  to  in¬ 
vent  the  means  by  which  that  end  fhall  be  obtained,  a  monarchy  is  moll 
fit  for  carrying  thofe  means  into  execution. 

The  moft  ancient  monarchy  was  that  of  the  Affyrians,  which  was 
founded  foon  after  the  deluge.  We  ufually  reckon  four  grand  or  uni-, 
verfal  monarchies;  the  Affyrian,  Per/ian,  Grecian,  and  Roman; 
though  St.  Auguftine  makes  them  but  two,  viz.  thofe  of  Babylon  and 
Rome.  See  the  article  History.  . 

Of  monarchies,  fome  are  abfolute  and  defpotic,  where  the  will  of 
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the  monarch  is  uncontroulable ;  as  Denmark,  See.  others  are  uni 
ted ,  where  the  prince’s  authority  is  retrained  by  laws,  and  part  o  t 
fupreme  power  lodged  in  other  hands  ;  as  in  England.  See  t  e  ar  tc  e 

Government.  ,  ,  .  ^  , 

Some  monarchies,  again,  are  hereditary,  where  the  fucceffion  de¬ 
volves  immediately  from  father  to  fon  ;  and  others  are  elective,  w  iere> 
on  the  death  of  the  monarch,  his  fucceifor  is  appointed  by  election; 

as  in  Poland.  „  ,n 

According  to  Hobbes,  monarchy,  as  well  as  anftocracy,  derives  all 
it’s  authority  from  the  people,  who  transfer  all  their  right,  v.  gr.  lie 
fupreme  nower,  by  a  plurality  of  fuffrages,  See.  to  fome  one  per  on 
called  a  monarch;  fo  that  whatever  the  people  could  have  done  before 
this  translation,  may  be  now  rightfully  done  by  him  to  whom  the 
tranflarion  is  made.  This  done,  the  people  are  no  longer  to  be  looked 
upon  as  a  body,  butadiffolved  multitude  ;  becaufe  they  were  only  one 
by  virtue  of  the  fupreme  power,  which  they  have  now  transferred  to 
another. 

Nor  can  the  monarch,  according  to  this  author,  oblige  himfelf  by 
any  covenants,  to  any  perfon,  for  the  authority  he  has  received  ;  be¬ 
caufe  he  receives  the  power  from  the  people,  which,  as  foon  as  that 
is  done,  ceafes  to  be  a  body  ;  and  the  body  cealing,  the  obligation  to 
the  body  ceafes  of  courfe.  The  people,  therefore,  are  obliged  to  pay 
obedience  to  the  monarch,  by  virtue  of  thofe  covenants,  whereby  they 
mutually  oblige  themfelves  to  what  the  people,  as  a  body,  enjoin  to  be 
done. 

He  argues,  farther,  that  as  a  monarch  cannot  be  obliged  by  any  co¬ 
venants  ;  fo  neither  can  he  do  any  injury  to  his  fubjedls  ;  an  injury 
being  nothing  elfe  but  a  breach  of  covenant :  and  where  there  is  no  co¬ 
venant,  there  can  be  no  breach  of  one. 

Fifth- Monarchy  men ,  in  the  ecclefiaftical  hiftory  of  England, 
were  a  fet  of  wrong-headed  and  turbulent  enthufiafts  who  arofe  in  the 
time  of  Cromwell,  and  who  expected  Thrift's  fudden  appearance 
upon  earth  to  eftablifh  a  new  kingdom  ;  and,  acting  in,  confequence  of 
this  iflufion,  aimed  at  the  fubverfion  of  all  human  government. 

MONASTERY,  a  convent,  or  houfe  built  for  the  reception  of 
religious;  whether  it  be  abbey,  priory,  nunnery,  or  the 
like. 

Monastery  is  only  properly  applied  to  the  houfes  of  monks,  men¬ 
dicant  friars,  and  nuns.  The  reft  are  more  properly  called  religious 
houfes. 

The  moft  probable  opinion  of  the  origin  of  monajleries,  is,  that  in 
the  Decian  perfecution,  in  the  middle  of  the  third  century,  many 
perfonsin  Egypt,  10  avoid  the  fury  of  the  ftorm,  fled  to  the  neighbour¬ 
ing  deferts  and  mountains,  where  they  not  only  found  a  fafe  retreat, 
but  alfo  more  time  and  liberty  to  exercife  themfelves  in  adts  of  piety 
and  divine  contemplation  ;  w  hich  fort  of  life  became  fo  agreeable, 
that  when  the  perfecution  was  over,  they  refufed  to  return  to  their  ha¬ 
bitations  again,  chooftng  rather  to  continue  in  thofe  cottages  and  cells, 
which  they  had  made  for  themfelves  in  the  wildernefs.  From  that 
time  to  the  reign  of  Conftantine,  the  ufe  of  monajleries  and  mona- 
chifm  was  confined  to  the  hermits  or  anchorites,  who  live;-  in  private 
cells  in  the  wildernefs  :  but  w'hen  Pathonius  had  eredled  monajleries, 
other  countries  prefently  followed  the  example. 

The  manner  of  admiflion  to  the  monaftic  life  was  ufually  by  fome 
change  of  habit,  not  to  fignify  any  religious  myftery,  but  only  to  ex- 
prefs  their  gravity,  and  contempt  of  the  world.  Long  hair  was  al¬ 
ways  thought  an  indecency  in  men,  and  favouring  of  fecular  vanity, 
and  therefore  they  polled  every  monk  at  his  admiflion,  to  diftinguilb 
him  from  feculars  ;  but  they  never  fhaved  them,  left  they  fhould  look 
like  the  heathen  priefts  of  lfis.  St.  Jerom,  fpeaking  of  the  habits 
of  the  monks,  intimates,  that  it  differed  from  that  of  others  only 
in  this,  that  it  was  cheaper,  coarfer,  and  meaner  raiment.  We  read 
of  no  folemn  vow,  or  profeflion,  required  at  their  admiflion  ;  but 
they  underwent  a  triennial  probation,  during  which  time  they  were 
inured  to  the  exercifes  of  the  monaftic  life.  If,  after  that  time  was 
expired,  they  chofe  to  continue  the  fame  exercifes,  they  were  then  ad¬ 
mitted,  without  any  farther  ceremony,  into  the  community.  As  the 
monajleries  had  no  (landing  revenues,  all  the  monks  were  obliged  to 
maintain  themfelves  by  their  daily  labour  :  they  had  no  idle  mendicants 
among  them,  but  looked  upon  a  monk  who  did  not  work  as  a  cove¬ 
tous  defrauder.  Every  ten  monks  were  fubjedt  to  one,  who  was 
called  the  decanus,  or  dean,  from  his  prefiding  over  ten  ;  and  every 
hundred  had  another  officer  called  centenarius ,  from  his  prefiding  over 
an  hundred  ;  and  above  thefe  were  the  fathers  of  the  monajleries,  alfo 
called  abbots.  The  bufinefs  of  the  deans  was,  to  exadl  every  man’s 
daily  talk,  and  carry  it  to  the  fteward,  who  gave  a  monthly  account  of 
it  to  the  abbot. 

The  houfes  belonging  to  the  feveral  religious  orders,  which  obtained 
in  England  and  Wales,  were  cathedrals,  colleges,  abbies,  priories, 
preceptories,  commandries,  hofpitals,  frieries,  hermitages,  chantries, 
and  free  chapels.  Thefe  were  under  the  diredtion  and  management 
of  various  officers.  The  diffolution  of  houfes  of  this  kind  began  fo 
early  as  the  year  1312,  when  the  Templars  were  fupprefled.  The 
number  of  houfes  and  places  fupprefled  by  king  Henry  VIII.  from 
firft  to  laft,  fo  far  as  any  calculations  appear  to  have  been  made,  feems 
to  be  as  follows  : 

Of  lefler  monajleries,  of  which  we  have  the  valuation 

Of  greater  monajleries  —  —  — 

Belonging  to  the  Hofpitallers  —  — 

Colleges  —  _  _  _ 

.  Hofpitals  —  _  _  _ 

Chantries  and  free  chapels  —  —  — 


-  374 

186 

48 
90 
110 
2374 
Total  3182 

Beudes  the  friers  houfes;  and  thofe  fupprefled  by  Wolfey,  and  many 
(mall  houfes,  of  which  we  have  no  particular  account. 

T  he  fum  total  of  the  clear  yearly  revenue  of  the  feveral  houfes  at 


the  time  of  their  diffolution,  of  which  we  have  any  account,  feems  to 
be  as  follows : 


Of  the  greater  monajleries  .  —  — 

Of  all  thofe  of  the  \e$kx  monajleries,  of  which  4 
we  have  the  valuation  —  —  j 

Knights  Hofpitallers’  head  houfe  in  London 
We  have  the  valuation  of  only  28  of  their  1 
houfes  in  the  country  —  —  j 

Friers  houfes,  of  which  we  have  the  valuation 

Total 


£• 

s. 

d. 

104919 

*3 

3  i 

►  29702 

X 

2385 

12 

8 

►  3026 

9 

5 

751 

2 

°i 

140784 

19 

3+ 

not  included  in  this  eftirnate,  and  for  the  plate,  &c.  which  came  into 
the  hands  of  the  king  by  the  diffolution,  and  for  the  value  of  money 
at  that  time,  w  hich  was  at  leaftflx  times  as  much  as  at  prefent ;  and 
alfo  confider  that  the  eftirnate  of  the  lands  was  generally  fuppofed  to  be 
much  under  the  real  worth,  we  muft  conclude  their  whole  revenues  to 
have  been  immenfe. 

1  he  number  of  perffins  contained  in  the  religious  houfes  are  com¬ 
puted  at  50,000.  It  is  obfervable,  upon  the  whole,  that  the  dilfo- 
lution  of  thefe  houfes  was  an  a-ift ,  not  of  the  church,  but  of  the  ftate  ; 
in  the  period  preceding  the  Reformation,  by  a  king  and  parliament  of 
the  Roman  catholic  communion,  in  all  points,  except  the  king’s  fu- 
premacy  ;  to  which  the  pope  himfelf,  by  his  bulls  and  licences,  had 
led  the  way. 

MONASTIC,  fomething'belongingto  monks,  or  themonkifh  life. 

In  the  eleventh  century,  the  monajlic  difeipline  was  grown  very  re- 
mifs.  St.  Odo  firft  began  to  retrieve  it  in  the  monaftery  of  Cluny : 
that  monaftery,  by  the  conditions  of  it’s  erection,  was  put  under 
the  immediate  proteSion  of  the  holy  fee,  with  a  prohibition  to  all 
powers,  both  fecular  and  ecclefiaftical,  to  difturb  the  monks  in  the 
pofleflion  of  their  effedts,  or  the  eledlion  of  their  abbot.  In  virtue 
hereof,  they  pleaded  an  exemption  from  the  jurifdidlion  of  the  bi- 
fhop,  and  extended  this  privilege  to  all  the  houfes  dependent  on 
Ciuny.  ■»  . 

St.  Antony  is  the  perfon  who,  in  the  fourth  century,  firft  inftituted 
the  monajlic  life  ;  as  St.  Pachomius,  in  the  fame  century,  is  faid  to 
have  firft  fet  on  foot  the  coenobitic  life,  i.  e.  regular  communities  of 
religious.  In  a  lhort  time,  the  deferts  of  Egypt  became  inhabited 
with  a  fet  of  folitaries,  who  took  upon  them  the  monajlif  profeflion. 
See  the  articles  Anachoret,  Hermit,  Monk,  &c. 

MONEY,  or  Mony,  moneta,  a  piece  of  matter,  commonly  me¬ 
tal,  to  which  public  authority  has  affixed  a  certain  value  and  weight,  to 
ferve  as  a  medium  in  commerce. 

The  asra  of  the  invention  of  money  is  not  eafy  to  be  fettled.  There 
is  no  room  to  doubt  but  that  in  the  earlieft  ages  the  ordinary  way  of 
traffic  among  men,  was,  by  trucking  or  exchanging  one  commodity 
for  another  ;  but  in  courfe  of  time  it  was  found  neceflary,  in  the  way 
of  commutative  juftice,  to  have  fome  common  meafure  or  ftandard, 
according  to  which  all  things  fhould  be  eftimated.  See  the  article 
Exchange. 

Money  is  ufually  divided  into  real  and  imaginary.  Real  money  in¬ 
cludes  all  coins,  whether  of  gold,  filver,  copper,  or  the  like ;  fuch  as 
guineas,  crowns,  piftoles,  pieces  of  eight,  ducats,  &c. 

Imaginary  money ,  ox  money  of  account,  is  that  which  has  never 
exifted,  or  at  leaft,  which. does  not  exift  in  real  fpecie  ;  but  is  a  de¬ 
nomination  invented  or  retained  to  facilitate  the  ftating  of  accounts, 
by  keeping  them  ftill  on  a  fixed  footing,  not  to  be  changed  in  current 
coins,  which  the  authority  of  thefovereign  fometimes  raifesor  lowers, 
according  to  the  exigencies  of  the  ftate,  of  which  kinds  are  pounds, 
livres,  marks,  maravedies,  &c. 

Monies  oj  account  among  the  ancients.  The  Greeks  reckoned  their 
fums  of  money  by  drachma:,  minae;  and  talents :  the  drachma  was 
equal  to  7\d.  fterling ;  100  drachma:  made  the  mina,  equal  to  3/.  4r. 
7 d.  fterling;  60  mina:  made  the  talent,  equal  to  193/.  15.1.  fterling; 
hence  100  talents  amounted  to  19,375/.  fterling. 

The  mina  and  talent  indeed  were  different  in  different  provinces : 
the  proportions  in  Attic  drachma:  are  as  follows:  the  Syrian  mina 
contained  25  Attic  drachma: ;  the  Ptolemaic,  33^  ;  the  Antiochic 
and  Euboean,  icc  ;  the  Babylonic,  116  ;  the  greater  Attic  and  Ty¬ 
rian,  1 33x  ;  the  iLginian  and  Rhodian,  i66f,  the  Syrian  talent  con¬ 
tained  15  Attic  minae,  the  Ptolemaic  20,  the  Antiochic  60,  the  Ba¬ 
bylonic  70,  the  greater  Attic  and  Tyrian  80,  the  TEginian  and  Rho¬ 
dian  too. 

Roman  monies  of  account  were  the  feftertius  and  feftertium :  the 
feftertius  was  nearly  equal  to  2 d.  fterling;  1000  of  thefe  made  the 
feftertium  (the  adverb  centies  being  always  underftoodj  equal  to  8072/. 
i8r.  \d.  fterling ;  the  decies  feftertium  they  alfo  called  the  decies 
centena  millia  mimmura.  Centies  feftertium,  or  centies  H.  S. 
were  equal  to  80,729/.  3*.  4 d.  Millies  H.  S.  were  equal  to 
807,291  /.  13*.  4 d.  Millies  centies  H.  S.  equal  to  888,000/. 
16  s.  8  d. 

Money,  falfe,  or  baje,  is  either  that  ftruck  by  an  unqualified  per¬ 
fon,  and  of  unftatutable  metals;  or  that  which  has  loft  of  it’s  weight, 
either  by  being  clipped  on  the  corners,  or  filed  on  the  edges ;  or, 
laftly,  by  having  fome  of  it’s  furface  eaten  off ;  if  gold,  by  aqua  regia  ; 
if  filver,  by  aqua-fortis.  Another  kind  of  bafe  money  is  that  made 
of  pieces  of  iron,  copper,  or  other  metal,  covered  on  each  fide 
with  a  thin  plate  or  leaf  of  gold  or  filver,  neatly  foldered  and  joined 
round  the  edges,  and  ftruck,  like  other  coin,  with  figures,  legends, 
&c.  only  to  be  diftinguifhed  from  them  by  the  bulk  and  weight,  and 
found. 

Englijh  Money  of  account  is  the  pound,  fhilling,  and  pence  ;  the 
firft  and  laft  being  imaginary  money,  and  exchanges  calculated  in  one  of 
them  two :  the  pound  contains  twenty  fhillings,  and  the  fhilling  twelve 
pence. 

Seotcb  Money  of  account  is  the  pound,  fhilling,  and  penny;  the 
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pound,  containing  twenty  (hillings,  being  equivalent  to  one  (hilling 
and  eight  pence  Englifh ;  and  the  (hilling,  containing  twelve  pennies, 
equal  to  a  penny  Engliffi.  There  is  alfo  among  them  an  account  of 
marks,  the  mark  being  equivalent  to  one  (hilling  14  penny  Englifh : 
of  this  laft  kind  they  had  formerly  a  filvcr  coin. 

French  Mon£y  of  account  is  in  livres,  fols,  and  deniers,  of  which 
twelve  deniers  make  a  fol,  and  twenty  fols  a  livre:  their  exchange 
is  by  the  crown  of  three  livres,  or  fixty  fols. 

Dutch  Money  of  account  is  kept  at  Amfterdam  and  Rotterdam, 
the  two  chief  trading  places,  in  guilders,  (fivers,  and  penins ;  fo  that 
though  goods  are  fold  for  other  lpecie,  fuch  as  livre  dc  gros,  &c.  yet 
all  are  reduced  to  the  above  denominations  for  the  entries  into  their 
books.  The  exchanges  are  made  with  us  in  fo  many  (hillings  to  a 
pound  fterling,  though  in  molt  other  places  in  deniers-de-gros. 

Spamfh  Money  of  account  is  at  Cadiz  kept  in  rials  of  plate  and  it’s 
fractions  ;  at  Caltile,  in  maravedies  ;  at  Valencia,  in  livres  or  dol¬ 
lars,  fueldosand  dineros;  of  which  iait,  twelve  make  a  fueldo,  and 
twenty  fueldos  a  livre  or  dollar.  Seventeen  quartos  at  Cadiz  and 
Caftilemake  two  rials  vellon,  which  is  now  an  imaginary  coin,  tho* 
formerly  it  was  the  principal  one  of  the  kingdom;  A  maravedie  is 
another  imaginary  fpecie,  of  which  feventeenare  reckoned  to  a  rial 
vellon.  The  ducat  is  alfo  a  fi&itious  coin  of  eleven  rials  of  plate  in 
purchafes,  fales,  and  other  mercantile  tranfa&ions,  except  in  ex¬ 
changes,  when  it  is  valued  at  eleven  rials  of  plate  and  one  maravedie, 
or  375  maravedies. 

Fortugurje  Money  of  account  is  kept  in  reas,  or  res,  making  a  fe- 
paration  at  every  hundred,  thoufandth,&c.  800  reas  goto  a  mqidore. 

German  and  Swifs  Money  of  account.  At  Coninglberg,  Elbing, 
and  Dantzick,  accounts  are  kept  in  rixdollars  and  gios,  or  in  Polilh 
guilders, gros,  and  deniers,  or  penins.  1  hey  exchange  on  Amlter¬ 
dam  in  Polifh  gros  for  a  livre  dc  gros  of  fix  guilders  current  money 
of  Amlterdam,  and  on  Hamburg  tor  the  rixdollar,  At  Lubeck,  ac¬ 
counts  are  kept  in  marks,  fchellings,  and  deniers,  or  penins-lubs,  in 
which  their  exchanges  are  made.  At  Breflaw,  accounts  are  kept  in 
lix-dollars  ana  filver  gros  and  penins ;  in  the  firlt  ot  which  fpecies 
exchanges  are  made  on  Amfterdam  for  a  certain  number  offtivers, 
tank  money,  and  on  Hamburg  for  rixdollars  ot  Breflaw,  againit  rix- 
dollars  ot  Hamburg  bank.  At  Hamburg,  accounts  arekeptin  marks, 
fchellings,  and  deniers-ktbs  bank  money ,  by  thole  who  have  cafli 
in  the  bank  ;  but  by  thofe  who  have  not,  their  books  are  generally 
kept  in  rixdollars,  fchellings,  and  denier  current  money.  At  Bre¬ 
men,  accounts  are  kept  in  rixdollars  and  gros,  and  it  exchanges  on 
Amlterdam  rixdollars  of  feverity-two  gros,  for  rixdollars  of  fifty  di¬ 
vers  banco.  At  Leiplic  and  Naumbourg,  accountsare  kept  in  rix- 
doliars,  crowns,  gros,  and  penins.  At  Berlin,  and  in  all  this 
kingdom,  accounts  are  kept  in  guilders,  gros,  and  penins.  At 
Zurich,  accounts  are  kept  in  rixdollars,  worth  auout  \s.  bd.  fter- 
ling,  at  108  ot  their  creutzers.  At  Frankfort  on  the  Maine,  and 
Hanau,  accounts  are  kept  in  rixdollars  and  creutzers.  At  Vienna, 
accounts  are  kept  in  guilders,  creutzers,  and  penins,  reckoning  eight 
penins  to  a  creutzer,  and  fixty  creutzers  to  a  guiloer.  At  N  urem- 
berg  and  Augfbourg,  accounts  are  kept  in  guilders,  creutzers,  and 
hellers;  at  Liege,  in  livres,  fols,  and  deniers. 

In  the  canton  of  St.  Gall,  in  Switzerland,  accounts  arc  kept  in 
guilders,  creutzers,  and  penins ;  or  under  the  fame  denomination 
with  the  coins  of  the  empire.  In  the  canton  of  Balil,  accounts  are 

varioufly  kept,  fome  in  rixdollars,  fchellings,  and  deniers  ;  fome  in 

livres,  fchellings,  and  deniers  ;  fome  in  rixdollars,  creutzers,  and 
penins;  and  fome  in  guilders,  creutzers,  and  penins. 

Italian  Moisey  of  account.  In  the  cities  of  Genoa  and  Novi,  ac¬ 
counts  are  kept  in  livres,  foldi,  and  denari  ;  Otfin  dollars  ot  100  lol- 
dis.  At  Milan,  accountsare  kept  in  livres,  foldis,  and  denari,  to  be 
counted  like  pounds,  (hillings,  and  pence,  viz.  twelve  denaris  to  a 
foldi,  &c.  At  Rome,  accounts  are  kept  in  crowns,  julios,  and  ba- 
joches,  or  grains  and  quartrins ;  the  crown  is  divided  into  ten  julios, 
and  the  julio  into  ten  bajoches.  At  Leghorn,  accounts  are  gene¬ 
rally  kept  in  dollars,  foldi,  and  denari.  At  Florence,  they  keep 
their  books  and  accounts  in  crowns,  foldi,  and  denari,  picoli  or  cur¬ 
rent  money.  At  Naples,  acounts  are  kept  in  ducats,  florins,  and 

f rains.  The  accounts  in  Sicily  are  kept  the  fame  as  at  Naples.  At 
<ucca  they  keep  their  accounts  in  crowns,  livres,  foldi,  and  denari ; 
the  crown  is  worth  7  livres  10  foldi ;  the  livre,  20  foldi  ;  and  the 
foldi,  12  denari.  At  Venice,  accounts  are  kept  in  livres,  foldi,  and 
denari,  picoli  or  current ;  but  the  bank-entries  are  iq  livres,  loldi, 
and  grofles  :  both  the  current  and  bank-ducats  of  Venice  make  24 
foldi,  or  fix  livres  and  four  foldi.  At  Bologna,  accounts  are  kept  in 
livres,  foldi,  and  denari  ;  the  livre  being  20  foldi,  and  the  loldi  12 
denari.  At  Bergam,  the  money  of  account  is  the  fame  as  at  Bologna, 
and  it’s  proportions  the  fame.  At  Parma,  accounts  are  kept  in 
crowns,  foldi,  and  denari  ;  the  crown  is  20  foldi,  and  the  (oldi  20 
denari.  At  Modena  and  Mantua,  accounts  are  kept  in  livres,  foldi, 
and  denari.  In  Savoy  and  Piedmont,  accounts  are  kept  in  livres,  or 
lires,  foldi,  and  quartrins.  At  Placentia,  accounts  are  kept  in 
crowns,  foldi,  and  denari  of  mark  ;  of  which  12  denari  make  a 
foldi,  and  20  foldi  the  crown.  In  the  illand  of  Sardinia,  accounts 
are  kept  as  in  moft  parts  of  Italy,  inlivres,  foldi,  and  denari.  In 
the  ifland  of  Malta,  the  money  of  account  is  the  (ame  with  that  of 
Sicily.  In  the  ifland  of  Candia,  the  account' is  the  lame  as  at  Venice. 

Ruffian,  Swedifh,  and  Polifh  Money  of  account.  In  the  trading 
placesof  the  Ruffian  empire,  accounts  are  kept  in  roubles,  grives,  and 
mefcofqties,  or  in  roubles  and  coppecks ;  10  coppecks,  each  of 

which  is  equal  to  two  mofcofques,  make  a  grive,  and  j 00  coppecks, 
or  ro  grives,  is  a  rouble.  In  the  kingdom  of  Sweden,  accounts  are 
kept  indollars,  marks,  and  ooTts  ;  the  dollar  being  Worthfour  marks, 
and  the  mark  eight  oorts.  In  Denmark,  accounts  are  kept  in  marks 
and  fchellings ;  the  rixdollar  is  worth  fix  marks ;  the  mark,  16  fcnel- 
lings;  and  the  (chelling,  three  penins.  Accountsare  kept  at  Bergen, 
and  in  other  places  in  Norway,  in  Daniffi  rixdollars,  marks,  and 
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niSwoPwbil  PQ^nd’  aCC°TS  are  kePf  ingui'ders,  gros,  and  de- 
here  kill  t  H  l8  de,r  ^  makea  gros-  and  3° gros  a  guilder;  they 
latter,  aCC0,untus  a'fo  in  rixdollars  and  gros,  reckoning  90  of  the 
dnll  °  °?e  0i  the  former-  At  R'ga,  accounts  are  kept  in  rix- 
latteV®  3nd  er0S>  thC  former  of  which  fPecies  confifis  of  90  of  the 

Money  of  account.  The  Turks,  both  in  Europe,  Afia, 
anu  Africa,  account  by  purfes,  either  of  filver  or  gold,  the  la<f  being 

thly, ,Ufrd  fme  fcraS,io>  with  half  purfes  of  gold,  called  alfo  rizes  : 

.1  ]Pur  e  0  1  v’er  ’s  equal  to  1500  French  livres,  or  about  65/. 

ring;  and  the  half  purfe  in  proportion:  the  purfe  of  gold  is 
5  co  lequins,  equal  to  30000  French  crowns,  or  about  3750/. 
cr  mg :  this  is  feldom  uled  but  for  prefents  to  favourites,  fo  that 
a  purfe  limply  fignifies  a  purfe  of  filver,  or  1500  livres.  The  mer- 
ian  s  alio  ufe  Dutch  dollars,  called  aftanior  abouquels,  with  me- 
"Sanr  a  Pers  :  the  dollar  is  equal  to  35  medins,  and  the  medin  to 
rec  afpers  ;  the  afperto  a  halfpenny  fterling  money. 

/ 'tjtatic  Monies  of  account  are  as  follow.  In  Perfia  they  account 
y  tne  taman,  called  alfo  man  and  tumein,  and  dinar-biffi;  the  ta- 
man  is  compuied  ot'50  abaffis,  or  100  mamodies,  or  200  chapes,  or 
0000  dinars  ;  which,  accounting  the  abaffion  the  foot  of  18  French 
0  •%  or  the  dinar  on  that  of  a  denier,  amounts  to  3/.  i2r.  bd.  fter- 
Ung  the  taman  They  alfo  account  by  larins,  efpecially  at  Ormus, 
and  on  the coaft  of  the  Perfian  gulf :  the  larin  is  equivalent  to  1  id. 
iterling  ;  and  on  that  footing  is  ufed  alfo  in  Arabia,  and  through  a 
great  part  of  the  Fad  Indies. 

Cfinefe  Monies,  &c.  of  account  are  the  pic,  ptcol,  and  tael; 
w  11c  ,  though  in  effedt  weights,  do  likewife  ferve  as  money  of  ac¬ 
count,  obtaining  in  Tonquin  as  Well  as  China  :  the  pic  is  divided 
into  ioocatis,  fome  fay  125;  the  cati  into  16  taels,  each  tael  equal 
to  one  ounce  two  drams  :  the  picol  contains  66|  caties  ;  the  tael  is 
equivalent  to  bs.  8 d.  fterling. 

Japaneje  Monies  of  account  are  the  fchuites,  cockiens,  oebans  or 
oubans,  and  taels:  200  fchuites  are  equal  to  500  Dutch  pounds, 
the  cockien  equal  to  10  Fow  Country  pounds,  1000  oebans  make 
45000  taels. 

Mogul  Money  of  account.  At  Surat,  Agra,  and  the  reft  of  the 
eftafes  of  the  great  mogul,  they  ufelacres,  acrees,  or  leeths,  imply¬ 
ing  one  hundred  thoufand ;  thus  a  lacre  of  rupees  is  100,000  rupees ; 
the  lacre  being  nearly  on  the  footing  of  the  tun  in  Holland,  and  the 
million  of  France. 

Monies  of  other  illands  and  coafts  of  India.  Through¬ 

out  Malabar,  and  at  Goa,  they  ufe  tangas,  vintins,  and  pardos-xe- 
raphins  ;  the  tanga  is  of  two  kinds,  viz.  of  good  and  bad  alloy  ; 
hence  their  cultom  is  to  count  by  good  or  bad  money  ;  the  tanga  of 
good  alloy  is  better  by  one  fifth  than  the  bad,  fo  that  four  tangas 
good  being  allowed  the  pardos-xeraphin,  there  will  be  required  hve 
of  the  bad  ;  four  vintins  good  make  a  tanga  likewife  good:  fifteen 
batucos,  a  vintin  ;  a  good  baruco  is  equal  to  a  Portuguefe  ree,  a 
French  denier,  or  one  thirteenth  of  a  penny  fterling.  In  the  ifland 
of  Java  they  ufe  the  fonta,  fapacou,  fardos,  and  catis  ;  which  laft 
money,  together  with  the  leeth  or  lacre,  is  much  ufed  throughout  all 
the  Faft  Indies  ;  the  fonta  is  200  caxas,  or  little  pieces  of  that 
country,  hung  on  a  ftring,  and  is  equal  to  eleven  twelfths  of  a  penny 
fterling;  five  fontas  make  the  fapacou.  The  fardos  equal  to  2s. 
8 d.  fterling ;  the  cati  contains  20  taels  ;  the  tael  bs.  8 d.  fterling. 
There  are  iflands,  cities,  and  (fates  of  the  Faft  Indies,  whofe  monies 
of  account  are  not  here  expreffed,  partly  becaufe  reducible  to  fome 
of  the  above-mentioned,  and  partly  becaufe  we  find  no  certain  con¬ 
fident  account  of  them. 

African  Money  of  account.  From  Cape  Verd  to  the  Cape  of 
Good  Hope,  all  exenanges  and  valuations  of  merchandize  are  made 
on  the  foot  of  the  macoute  and  piece  ;  which,  though  no  monies  of 
account,  for  thofe  barbarians  have  no  real  monies,  and  therefore  need 
imaginary  ones  to  eftimate  them  by,  yet  ferve  in  lieu  thereof.  At 
Loango  de  Boirie,  and  other  places  on  the  coaft  of  Angola,  the  efti- 
mations  are  made  by  macoutes  ;  and  at  Malimbo  and  Cabindo,  on 
the  fame  coaft,  the  negroes  reckon  by  pieces  :  among  the  firft  the 
macoute  is  equal  to  10  pieces;  ten  macoutes  make  100,  which  like¬ 
wife  gives  us  a  kind  of  imaginary  money  to  eftimate  any  purchafe, 
exchange,  &c.  they  fix  on  the  one  fide  the  number  of  macoutes  re¬ 
quired  ;  e.  gr.  for  a  negro  ;  fo  that  there  are  feveral  bargains  made 
for  one  ;  fuppofe,  for  inftance,  the  (lave  to  be  fixed  at  3500  pieces, 
this  amounts  to  350  macoutes  in  merchandize,  they  fix  the  price  of 
each  in  rrtacoutes.  Two  Fiemiffi  knives,  e.  gr.  are  accounted  one 
rmcoute  ;  a  copper-bafon,  2  lb.  weight,  three;  a  barrel  of  gun¬ 
powder,  three,  &c.  For  the  piece,  it  ferves  in  l'ke  manner  to  efti¬ 
mate  the  value  of  goods,  duties,  &c.  on  either  fide  :  thus  the  natives 
require  ten  pieces  for  a  Have;  and  the  Europeans  put,  for  inftance,  a 
fufee  at  one  piece,  a  piece  of  falampours  at  four  pieces,  &c.  The 
cities  of  Barbarv  and  Egypt,  whither  the  Europeans  traffic,  reckon 
much  after  the  fame  manner  as  in  the  Levant,  and  the  dominions  of 
the  grand  fignor  ;  for  the  reft,  through  that  vaft  extent  of  coaft  where 
we  trade  for  negroes,  gold-duft,  elephants’  teeth,  wax,  leather,  & c. 
either  the  inhabitants  do  not  know  what  money  of  account -is,  or,  if 
they  have  any,  it  is  only  what  ftrangers,  fettled  among  them,  have 
introduced. 

About  the  year  1320,  the  dates  of  Europe  firft  began  to  coin  gold; 
and,  among  the  reft,  our  king  Edward  III.  The  firft  pieces  he 
coined  were  called  Florences,  as  being  coined  by  Florentines;  after¬ 
wards  he  coined  nobles  ;  then  rofe-nobles,  current  at  fix  (hillings 
and  eight  pence  ;  half-nobles,  called  halfpennies,  at  three  (hil¬ 
lings  and  fourpence  ot  gold  ;  and  quarters  at  twenty  pence,  called 
farthings  of  gold.  The  fucceeding  kings  coined  rofe-nobles,  and 
double  rofe-nobles,  great  fovereigns,  and  half  Henry  nobles, 
angels,  and  (hillings. 

King  JamesT.  coined  units,  double  crowns,  Britain  crowns; 
crowns,  half  crowns,  &c. 
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The  fame  of  both  kinds  and  value, gold  and  filver. 
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There  does  not  appear  to  be  any  alteration  in  the  ftandard  of  the 
gold  or  filver  down  to  the  prefent  time.  22  carats  fine,  and  2  alloy, 
is  the  lb.  of  gold,  and  i  1  oz.  2  dwts.  fine,  and  18  dwts.  alloy,  the 
ftandard  lb.  of  filver;  and  the  divifion  of  the  pound  gold  continues 
the  fame;  that  is  to  fay,  into  44  guineas |,  and  the  filver  into  the 
ufual  number  of  crowns,  See.  But  the  guineas  have  varied  in  the 
nominal  value  feveral  times,  riling  up  toxxxr.  and  declining  to  xxi, 
the  prefent  current  value;  but  never  have  been  reduced  again  to 
their  intended  level  of  xxs.  nor  indeed  ought,  when  compared  with 
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Portugal  pieces  of  3/.  12 s.  or  1  /.  i6r.  it  appears  to  be  better  worth 
xxir.  To  the  lb.  Troy. 


Portugal 
Englifti  guineas 


£•3  12 

1  I 


13 


44x 


£•46  16  o 
46  14  0 


And  the  Portuguefe  ftandard  worfe  J  grain  — 
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This,  with  the  difference  in  point  of  exaftnefs  in  coining,  wherein 
the  Portugal  is  much  more  defective  than  the  Englifh  coins,  may  be 
Very  good  reafons  for  their  being  refufed  in  payments  in  any  of  the 
receipts  of  the  public  revenue  ;  but  anfwer  very  well  the  purpofe  of 


thofe  who  benefit  by  the  irregularity,  in  trading  with  the  heavier  and 
palhng  off  the  lighter  by  tale  ;  and  which,  if  they  can  turn  into  gui¬ 
neas  or  heavy  filver,  make  another  gain. 


A  Table  exhibiting  the  ftandard,  weight,  value,  and  a  comparative  view  of  Englifh  Gold  Money,  from  Kin?  William  I.  Anno  1066,  to 

King  George  III. 


Years  of  the  kings  and  queens  reigns,  or  the 
dates  of  the  feveral  mint  indentures. 
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The  king,  by  proclamation,  may  at  any  time  prohibit  all  his  fub- 
c£ts,  not  exceeding  one  year,  to  lend  or  advance  money  to  any  foreign 
prince  or  ffale,  without  licence  under  the  great  or  privy  feal ;  and  if 
iny  perfon  knowingly  offend  in  the  premifes,  he  fliall  forfeit  treble  the 
/alue  of  the  money  lent,  Sec.  two-thirds  to  the  king,  and  the  other  to 
;he  informer  ;  but  perfons  may  deal  in  foreign  flocks,  or  be  intereffed 
n  any  bank  abroad,  effabliflied  before  iiluing  his  majeffy  s  proclama- 
ion.  Stat.  3  George  II.  c.  5.  See  the  article  Coin. 

Money-/1///!,  in  parliamentary  language,  comprehend  all  bills,  by 
ivhich  money  is  direfted  to  be  railed  upon  the  fubjedt,  for  any  purpole 
ir  in  any  fhape  whatfoever ;  either  for  the  exigencies  of  government, 
ind  collected  from  the  kingdom  in  general,  as  the  iAND-to  ;  or  for 
jrivate  benefit,  and  colledted  in  any  particular  diftridt,  as  by  turn¬ 
pikes,  parilh-rates,  -and  the  like.  1  he  commons,  being  reafonably 
enacious  of  their  privilege  herein,  will  not  permit  the  leaft  alteration 
ir  amendment  to  be  made  by  the  lords  in  bills  ot  this  nature.  They 
tave  only  power  to  rejedt  them.  _ 

Money7 -wort,  in  botany,  alow,  creeping,  wild  plant,  withfmall 
teart-fhaped  leaves.  It  is  reffringent,  antifcorbutic,  and  vulnerary. 
3oerhaave  thinks  it  fimilar  to  a  mixture  ol  feurvy-grafs  and  lorrel  ; 
put  it  is  weaker  than  either  of  them.  _  . 

Moneyers ,  officers  of  the  mint,  who  work  and  coin  gold  ano  filver 
uoney ;  and  anfwer  all  the  wafte  and  charges.  "1  he  term  is  foine- 
ime  ufed  for  bankers. 

MONGER,  a  little fea-veffel  which  filhermen  ufe. 

No.  118.  Vol.  III. 


[  When  a  word  ends  with  monger,  it  figriifies  merchant ;  from  the 
Saxon  manger,  i.  e.  mercator. 

MONGOOSE,  or  MongoOz,  in  zoology,  is  a  fpecies  of  le¬ 
mur  in  the  Linnaean  fyffem,  the  woolly  maucauco  of  Pennant,  and 
by  fome  called  the  Macallar  fox.  The  irides  of  this  animal  are  orange- 
coloured  j  it’s  ears  ffiort  and  rounded  ;  the  end  of  the  nofe  black  ;  the 
eyes  lodged  in  a  circle  of  black,  and  the  fpace  between  them  of  the 
fame  colour  ;  the  reft  of  the  nofe  and  the  iides  of  the  cheek  white; 
the  whole  upper  part  of  the  body  covered  with  long,  foft,  thick  fur,  a 
little  curled  or  waved,  of  a  deep  brownifh  a(h-co!our  ;  the  tail  is  long, 
covered  with  the  fame  fort  of  hair,  and  of  the  fame  colour  ;  the  breaft 
and  belly  white  ;  the  hands  and  feet  naked  ahd  dulky  ;  the  nails  flat, 
except  that  of  the  inner  toe  of  the  hind  feet  ;  about  thelize  of  a  cat  ; 
and  varies,  fometimes  with  white  <5r  yellow  paws,  and  with  a  face 
•wholly  brown.  It  inhabits  Madagafcar  and  the  adjacent  lfles  ;  beeps 
on  trees,  prote&s  itfelf  from  rain,  by  turning  it’s  tail  over  it  s  head, 
lives  on  fruits,  and  is  very  fportive  and  good-natured.  See  rlate  72, 

^  MONITORY  letters,  are  letters  of  warning  and  admonition,  fent 
from  an  ecclefiaftical  judge  upon  information  of  fcandals  and  abufes 

within  the  cognizance  of  his  court.  .  r  ,  , . 

MONK,  anciently  denoted  a  perfon  who  retired  from  the  world 
to  give  himfelf  up  wholly  to  God,  and  to  live  m  folitude  and  abfti- 

nenCe  # 
Under  the  article  Monastery,  wc  obferved,  that  the  perfecut.ons 
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which  attended  the  firft  ages  of  the  Gofpel,  forced  fome  Chr.ftians  to 
retire  from  the  world,  and  live  in  deferts  and  places  moft  private  and 
unfrequented,  in  hopes  of  finding  that  peace  and  comfort  among 
beafts!  which  were  denied  them  among  men.  And  this  being  the 
cafe  of  fome  very  extraordinary  perfon*,  their  example  gave  fo  much 
reputation  to  retirement,  that  the  pradice  was  contmued,  when  the 
reafon  of  it’s  commencement  ceafed.  .  1  hofe  we  call  monks  now-a- 
days,  are  coenobites,  who  live  together  in  a  convent  or  monaftery,  who 
make  vows  of  living  according  to  a  certain  rule  eftablifhed  by  the 
founder,  and  wear  a  habit  which  diftinguiihes  their  order.  . 

The  firft  monks  after  the  above-mentioned  of  the  primitive  times, 
w'ere  thofe  of  St-  Antony  ;  vvho,  towards  theclofeof  the  fourth  cen- 
turv,  formed  them  into  a  regular  body,  engaged  them  to  live  in  fociety 
with  each  other,  and  prefenbed  to  them  fixed  rules  for  the  direction 
of  their  conduct,  Thefe  regulations,  which  Antopy  had  made  in 
Egypt,  were  foon  introduced  into  Paleftine  and  Syria  hy  his  dilciple 
Hiiarion  Almoft  about  the  fame  time,  Aones  or  Eugenios,  with 
their  companions  Gaddanas  and  Azyzas,  inftituted  the  monadic  order 
in  Mefopotamia,  and  the  adjacent  countries  ;  and  their  example  was 
followed  with  fuel)  rapid  fuccefs,  that,  in  a  fhort  time,  the  whole  Eaft 
was  filled  with  a  lazy  let  of  mortals,  who,  abandoning  all  human 
connexions,  advantages,  pleafures,  and  concerns,  wore  out  a  languifh- 
ing  and  miferable  life  anudfl  the  hardihipsof  w'ant,  and  various  kinds 
of  fuffering,  in  order  to  arrive  at  a  more  clofe  and  rapturous  commu¬ 
nication  with  God  and  angels.  From  the  Ealt  this  gloomy  inflitution 
paffed  into  the  Wed.  and  firft  into  Italy,  and  it’s  neighbouring  illands  ; 
though  it  is  uncertain  who  tranfplanted  it  thither.  See  the  article  Mo- 

nastic.  ,  ,  ...  .  r 

In  the  15th  and  16th  centuries,  it  appears  from  the.  ted  1  monies  of 
the  bed  authors,  that  the  monks  were  generally ^  lazy,  illiterate,  profli¬ 
gate,  licentious  epicureans,  vvhofe  views  in  life  were  confined  to  opu¬ 
lence,  idlenefs,  and  pleafure.  However,  the  Reformation  had  a  ma- 
nifed  influence  in  redraining  their  excefles,  and  rendering  them  more 
circutnfpeCt  and  cautious  in  their  external  conduct. 

MonkW7j,  a  fpecies  of  fqualus,  anciently  called  rhina and  fquatinus. 
It  is  of  a  middle  fliape,  between  the  long  and  flat  cartilaginous  fillies, 
being  much  broader  than  the  galei,  and  rounder  than  the  rays ;  it 
grows  to  a  very  large  fize,  fometimes  to  four,  five,  or  fix  feet  long  ; 
it  is  covered  all  over  with  a  mucous  fubflance,  but  under  it  the  llcin  .s 
harlh,  and  rough  enough  to  ferve  for  the  polifhing  wood  and  ivory  ;  it 
is  of  a  brownifli  grey  on  the  back  and  Tides,  and  white  under  the  belly  ; 
the  head  is  flatted,  and  roupdifh,  and  the  mouth  large,  and  opening  at 
the  extremity  of  the  fnout,  not  as  in  other  of  the  fi flies  of  this  clafs, 
under  the  head  ;  it  has  three  rows  of  teeth,  eighteen  in  a  row  ;  it’s 
eyes  are  large,  and  placed  near  it’s  mouth,  and  feem  as  if  meant  tor 
looking  fideway,  rather  than  up  or  down  ;  it’s  upper  pair  of  fins  very 
much  refemble  wings,  from  whence  it  has  it’s  name  of  angel-fijh,  and 
at  the  extremities  of  thefe  are  a  number  of  fliarp  hooked  thorns  :  it 
has  alfoa  row  of  fhort  prickles  on  it’s  back.  See  Plate  60,  fig.  27. 
It  is  common  in  the  Engliih  feas,  and  not  unfrequently  caught  in 
Cornwall. 

Monk’s -hood,  a  fpecies  of  aconite,  or  wolf’s  bane.  The  flowers 
and  flalks  are  reputed  poifonous ;  the  young  {hoots  have  fome  refem- 
blance  of  celery. 

Monk -feam,  among  failors,  is  the  fewing  the  edges  or  felvages  of 
fails  together,  over  one  another  on  both  Tides,  to  make  them  the 
ftronger. 

MONKEY,  in  zoology,  a  name  given  to  thofe  apes  which  have 
tails ;  the  others,  or  thoTe  without  tails,  being  more  properly  called 
apes. 

Monkies,  are  didributed  by  Mr.  Pennant  into  two  clafles ;  viz.  1. 
ThoTe  of  the  old  world,  or  the  continents  of  Afia  and  Africa,  hav¬ 
ing  within  each  lower  jaw  pouches  for  the  reception  of  their  food, 
buttocks  generally  naked,  tails  flrait,  but  not  prehenfile.  Under  this 
clafs  he  enumerates  the  dog-faced  monkey  ;  the  lion-tailed  monkey,  of 
which  there  are  feveral  varieties,  for  one  of  which  fee  Plate  74,  fig. 
64  ;  the  hair-tipped  monkey,  the  (potted  monkey ,  the  green  monkey,  the 
white  eyelid  monkey ,  the  muftache  monkey,  the  talapoin  pf  BufFon, 
the  egret,  the  red  monkey,  theChinefe,  the  varied  monkey,  the  monkey 
of  Cochin-China,  the  tawny,  the  w  inking,  the  goat,  the  annulated 
1 nonkies,  and  the  Philippine. 

'  2.  Monkies  of  the  new  w'orld,  or  the  continent  of  America,  hav¬ 

ing  neither  pouches  in  their  jaws,  nor  naked  buttocks :  the  tails  of 
many  of  them  are  prehenfile,  and  naked  on  the  under  fide,  for  a  cer¬ 
tain  fpace  next  their  end  :  of  thofe  with  prehenfile  tails,  he  enume¬ 
rates  the  preacher,  guariba;  the  Tour-fingered  monkey,  the  capuchin, 
the  weeper,  the  orange  monkey,  the  horned  monkey,  and  the  Antigua 
monkey  :  of  thofe  witli  flrait  tails,  not  prehenfile,  he  reckons  the  fox¬ 
tailed,  the  great-eared,  the  flriated,  the  filky,  the  red-tailed,  and  the 
fair  monkey. 

Monkey,  in  fea  language,  a  block  made  of  iron,  with  a  catch, 
ufed  in  gins  for  driving  piles. 

MONOCEROS,  unicorn,  in  aflronomy,  a  fouthern  conftellation 
formed  by  Hevelius,  containing,  in  bis  catalogue,  tqftars;  and,  in 
the  Britannic,  31. 

Monoceros  pfeis,  a  very  fmall  fifh,  common  in  the  Ame¬ 
rican  feas :  it  is  about  three  fingers  breadth  long,  and  two  broad 
where  broaded,  and  of  a  flatted  comprefled  fliape  ;  the  mouth  is  very 
fmall,  but  ef  the  figure  of  that  of  a  hog  ;  a  little  behind  the  eyes, 
on  the  ridge  of  the  back,  it  has  an  upright  horn,  a  little  bending 
backwards,  lefs  than  a  finger’s  breadth  long,  of  a  rounded  figure,  and 
of  the  thicknefs  of  a  large  thread  ;  it’sfkin  is  very  rough  to  the  touch, 
and  is  of  anobfeure  yellowifli  colour.  The  fins  and  the  ridges  of  the 
back  are  yellower  than  any  other  part  of  it.  See  Plate  60,  fig;. 
28. 

MONOCHORD,  a  mulical  inftrument,  compofed  of  one  firing, 
to  try  the  variety  and  proportion  of  mufical  founds.  The  ancient 
monochord  confided  of  a  ruie  divided  and  fubdivided  into  divers  parts, 
whereon  there  was  a  firing  pretty  well  dretched  upon  two  bridges,  at 
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each  extremity.  I11  the  middle  was  a  moveable  bridge,  called  magas, 
whereby,  in  applying  it  to  the  different  divifions  of  the  line,  the 
founds  were  found  to  be  in  the  fame  proportion  to  one  another,  as  the 
divilionsof  the  line  cut  by  the  bridge  w'ere.  It  is  called  the  harmoni- 
cal  canon,  as  ferving  to  meafure  the  degrees  of  gravity  and  acutenefs 
of  founds. 

MONODY,  Monodia,  compounded  of  pc nog,  Jolus,  and  <u3Vj, 
fong,  in  the  ancient  poetry,  a  kind  of  mournful  fong,  or  ditty,  fung 
by  only  one  perfon,  to  utter  his  grief. 

MONOECIA,  in  botany,  the  twenty-firft  clafs  of  plants  which 
have  not  the  male  and  female  parts,  that  is,  the  flamina  and  piflillum 
in  the  Tame,  but  in  different  flowers  ;  and  tliofe  on  the  Tame  indivi¬ 
dual,  or  on 'the  different  flalks,  growing  from  the  fame  root  ;  thofe 
which  contain  the  flamina,  are  called  the  male  flowers,  thofe  which 
contain  the  piflillum,  the  female  ones.  See  Plate  41,  Clafs  XXI. 

The  word  is  derived  from  the  Greek  povag,  the  lame,  and  otxos,  habi¬ 
tation. 

The  orders  of  this  clafs  are  eleven,  viz.  1.  Momndria,  comprehend¬ 
ing  Tuch  plants  as  have  their  male  flowers  furnifhed  with  one  ftatnen  ; 
to  which  belong  five  genera,  z anichelli,  ceratocarpus,  cynomorium,  ela- 
terium,  and  chara.  2.  Diandria,  with  two  flamina,  containing  two 
genera,  lemna,  and  anguriei.  3.  Triandria,  with  three  flamina,  in¬ 
cluding  twelve  genera  ;  omphalea,  typha,  fparganiwn,  zea ,  coix,  trip- 
far  urn,  olyree,  carcx,  axyis,  tragia,  hernandia,  and  phyllanthus.  4.  Te- 
trandria ,  with  four  flamina,  comprehending  eight  genera,  centella, 
betula ,  biixus,  urtica,  morus,  cicca,  cerpicula,  and  littorella.  5.  Pen- 
tandria ,  with  five  flamina,  containing  eight  genera,  xanthium,  am- 
brofia,  parenthium,  iva,  leca,  umaranthus,  nep helium,  and  clibadium. 
6.  Hexandria ,  with  fix  flamina,  to  which  belong  tw'o  genera,  zizania 
and  pharus.  7.  Heptandria,  with  feven  flamina,  of  which  there  is 
one  genus,  viz.  gueltarda.  8.  Polyandria,  with  many  flamina,  in¬ 
cluding  thirteen  genera,  viz.  ceratophyllum,  myriophyltum,  fagittaria, 
begonia,  theligmum,  poterium ,  quercus,  jugulans,  fagus,  catpinus,  corylus, 
platanus,  and  liquidambar.  9.  Monaelelpbia,  with  one  fet  of  united  fla¬ 
ming,  containing  fifteen  genera,.  viz.  hura,  perius,  cuprejfus,  thuja, 
acalypha,  delechamphia,  plukenethei,  cupania,  croton ,  ricinus,  jatropha, 
flerculia,  hippomtfrte,  filling  ia,  and  gnetum.  10.  Syngenefia,  with  the 
antherx  of  the  flamina  united,  including  fix  genera,  viz.  trichofan- 
thes,  momordica,  cijcumis,  cucurbita ,  ficyos,  and  bryonia.  1 1 .  Gynan- 
dria,  with  the  male  flowers  furnifhed  with  flamina,  that  grow  out  of 
a  kind  of  ftyle  or  imperfeCt  piflillum,  the  perfect  one  being  in  a  fe¬ 
male  flower,  containing  two  genera,  viz.  andrachne ,  and  agyneia.  See 
Plate  41,  Clafs  xx  ;  alfo  Syftem  of  Botany. 

MONOGAMY,  the  ftate  or  condition  of  thofe  who  have  only 
married  once,  or  are  reftrained  to  a  Tingle  wife. 

MONOGRAM,  a  character,  or  cypher,  compofed  of  one  or  more 
letters  interwoven  ;  being  a  kind  of  abbreviation  of  a  name,  anciently 
ufed  as  a  feal,  badge,  arms,  &c. 

The  ufe  of  arms  is  very  ancient,  as  appears  from  Plutarch,  and 
from  fome  Greek  medals  at  the  time  of  Philip  of  Macedon  and  Alex¬ 
ander  his  fon.  The  Roman  labarum  bore  the  monogram  of  Jefus 
Chrifl,  which  confided  of  two  letters,  a  P  placed  perpendicularly 
through  the  middle  of  an  X,  as  we  find  it  on  many  medals  in  the 
time  of  Conflantine,  thefe  being  the  two  firft  letters  of  the  word 
XP1STOS.  Thus  under  the  eaftern  empire  it  is  ufual  to  find  MIK, 
which  are  the  monogram  of  Mary,  Jefus,  Conflantine. 

MONOPETALOUS,  in  botany,  a  term  applied  to  flowers  which 
have  only  one  petalum,  or  leaf.  See  thefe  flowers  reprefented  in 
Plate  43,  Clafs  I,  II,  III,  IV,  and  Plate  4,5,  Clafs  XX. 

MONOPHYS1TES,  from  /xovo;,  folus,  and  Quo  is,  natura,  a  ge¬ 
neral  name  given  to  all  thofe  feCtaries  in  the  Levant,  who  only  own 
one  nature  in  Jefus  Chrifl  ;  and  maintain,  that  the  divine  and  human 
nature  of  Chrifl  were  fo  united,  as  to  form  only  one  nature,  yet  with¬ 
out  any  change,  confufion,  or  mixture  of  the  two  natures.  The 
Monophyfites,  however,  properly  fo  called,  are  the 'followers  of  Seve- 
rus,  a  learned  monk  of  Paleftine,  who  was  created  patriarch  of  An¬ 
tioch,  in  513,  and  Petrus  Fullenfis. 

In  the  feventeenth  century,  a  fmall  body  of  the  Monophyfites  in 
Afia  abandoned  for  fome  time  the  doCtrine  and  inftitutions  of  their 
anceftors,  and  embraced  the  communion  of  Rome  ;  but  the  African 
Monophyfites,  notwithflanding  their  poverty  and  ignorance,  which  ex- 
poled  them  to  the-  feduCtionsof  fophiftry  and  gain,  flood  firm  in  their 
principles,  and  made  an  obftinate  refiftance  to  the  promifes,  prefents, 
and  attempts  employed  by  the  papal  miflionaries  to  bring  them  under 
the  Roman  yoke  :  and  in  the  eighteenth  century,  thpfe  of  Afia  and 
Africa  have  perfifted  in  their  refufal  to  enter  into  the  communion  of  the 
Romifh  church,  notwithflanding  the  earned  intreaties  and  alluring 
offers  that  have  been  made  from  time  to  time,  by  the  pope’s  legates,  to 
conquer  their  inflexible  conflancy. 

MONOPOLY,  (from  alone,  and  -ctwXew,  to  fell,)  in  com¬ 

merce,  denotes  when  a  perfon  makes  himfelf  foie  mafter  of  a  com¬ 
modity,  manufacture,  &c.  in  order  to  enhance  the  price  thereof. 
There  are  two  kinds  of  monopoly ,  when  a  perfon  buys  up  corn,  See. 
to  retale  it  again  at  an  advanced  price  ;  or  when  a  patent  is  procured, 
prohibiting  any  other  perfon  to  fell  a  certain  commodity  but  the 
patentee. 

Monopolies  are  againft  the  ancient  fundamental  laws  of  this  king¬ 
dom  ;  and  it  is  held,  that  the  making  ufe  of,  or  procuring  any  un¬ 
lawful  monopoly,  is  punifhable  at  common  law7,  by  fine  and  imprifon- 
ment.  By  ftatute,  all  monopolies,  grants.  Sec.  for  the  foie  buying, 
felling,  or  making  of  goods  and  manufactures,  are  declared  void; 
and  the  perfon  injured  thereby  may  recover  treble  damages  and  dou¬ 
ble  cofts,  by  aCtion  on  the  ftatute  ;  but  this  aCt  does  not  extend  to  any 
privilege  granted  by  parliament ;  nor  to  companies  or  focieties  of  mer¬ 
chants,  or  corporations,  &c.  neither  to  any  grant  for  printing,  or  to 
inventors  of  new  manufactures,  who  have  patents  for  the  term  of  four¬ 
teen  years. 

MONOSYLLABLE,  in  grammar,  a  word  that  confifts  of  only 
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one  fyllable,  and  is  compofed  of  either  one  or  more  ietters  pro¬ 
nounced  nt  the  fame  time. 

The  French  language  abounds  in  monofyllables  more  than  any  other. 
This  renders  it  the" more  perplexing  to  foreigners,  and  yet  the  beauty 
of  the  language  feems  to  confift  in  it.  One  of  the  bed  and  finooth- 
eft  lines  in  Malherbe  con  lifts  of  twelve  monofyllables :  fpeaking  of 
Califta,  he  fays, — lit  moi  je  ne  vois  rlen  quand  je  tie  lavois  pas.  In 
this  the  genius  of  the  Englifh  tongue  differs  very  much  from  the 
French,  an  uninterrupted  feries  of  monofyllables  in  the  former  having 
always  an  ill  effect.  Mr.  Pope  takes  notice  of  it  in  his  Elfay  on  Cri- 
ticifm  ;  and  it  is  alfo  thus  criticifed  and  exemplified,  in  Oulton’s  Bufy- 
Body,  in  two  lines  : 

“  And  in  a  line  or  two  do  we  not  find, 

“  How  with  great  art  the  ten  ftnall  words  are  join'd  ?” 

MONOTONY,  an  uniformity  of  found,  or  a  fault  in  pronun¬ 
ciation,  when  a  long  femes  of  words  are  delivered  in  one  unvaried 
tone.  This  is  one  ot  the  principal  faults  of  our  Englilh  orators. 

MONSEIGNEUR,  my  lord,  a  title  of  honour  arid  refpecl  ufed  by 
the  French  in  writing  to  pci  Ions  of  fupeiior  rank  or  quality.  Mon- 
feigneur,  abfolutely  ufed,  is  reftrained  to  the  dauphin  ol  France.  The 
term  Meffetgncurs  is  the  addrefs  to  fovereign  courts. 

MONirlEUR,  a  title  of  civility  ufed  by  the  French,  in  fpeaking 
to  or  of  their  equals,  or  thofe  who  are  but  a  little  below  .hern:  thus 
a  duke  or  a  marquis,  when  fpeaking  to  an  equal  or  inferior,  tiles  the 
word  monficur ;  and  a  mechanic,  fpeoking  to  a  mechanic,  gives  him 
the  fame  title  n  but  nobody  called  the  French  king  motifieur,  except 
the  children  of  France. 

In  France,  the  inlcriptions  of  all  letters  run  thus  :  A  monfeur  mon- 
Jieur  fuch  a  one.  Monjteur,  abfolutely  ufed,  is  a  title  given  to  the 
f'econd  fonof  France,  and  to  the  king's  brother. 

MONBOON ,  a  regular  or  periodical  wind,  in  the  Eaft  Indies, 
blow  ing  conftantly  the  fame  way,  during  fix  months  of  the  year,  and 
the  contrary  way  the  remaining  fix. 

In  the  Indian  ocean,  the  winds  are  partly  general,  anti  blow’  all  the 
year  round  the  fame  way,  as  in  the  Ethiopic  ocean  ;  and  partly  perio¬ 
dical,  i.  e.  half  the  year  blow  one  way,  and  the  other  halt  nearly  on  the 
oppolite  points  :  and  thofe  points  and  times  of  fluffing  differ  in  dif¬ 
ferent  parts  of  this  ocean.  Thefe  latter  are  what  w'e  call  monfoons. 

The  fluffing  of  thefe  mohjoons  is  not  all  at  once  :  and  in  home 
place  the  time  of  the  change  is  attended  with  calms,  m  others  with 
variable  winds,  and  particularly  thofe  of  China,  at  ceafing  to  be 
wefterly,  are  very  fubject  to  be  tempeftuous :  and  fuch  is  tlveir  vio¬ 
lence,  that  they  item  to  be  of  the  nature  of  the  Weft  India  Hurri¬ 
canes,  and  render  the  navigation  of  thofe  feas  very  unfafe  at  that 
time  of  the  year.  Thefe  tempefts  the  feamen  call  the  breaking  up  of 
the  monfoons. 

The  caufe  of  monfoons  is  this:  When  the  fun  approaches  the  nor¬ 
thern  tropic,  there  are  countries,  as  Arabia,  Perfia,  &c.  w'hich  be¬ 
come  hotter,  and  refledt  more  heat  than  the  feas  beyond  the  equator, 
which  the  fun  has  left ;  the  winds,  therefore,  inflead  of  blowing  from 
thence  to  the  parts  under  the  equator,  blow  the  contrary  way  ;  and 
when  the  fun  leaves  thofe  countries,  and  draws  near  the  other  tropic, 
the  winds  turn  about,  and  blow  on  the  oppofite  point  of  the  compals. 

MONSTER,  Monstrum,  a  birth  or  produdlion  ot  a  living 
thing,  degenerating  from  the  proper  and  ufual  difpoiition  of  parts, 
in  the  fpecies  it  belongs  to.  'fts,  when  there  are  too  many  members, 
or  too  few  ;  or  fome  of  them  are  extravagantly  out  of  proportion, 
either  on  the  fide  of  defect  or  excefs. 

Females,  which  naturally  bring  forth  twfins,  are  found  moft  liable 
to  produce  mm/lers.  The  reafon,  probably,  is  owfing  to  this;  that 
though  the  twins  are  covered  with  one  common  chorion,  yet  they 
have  each  their,  feparate  amnios,  which,  by  their  contiguity,  may 
chance  to  grow  together,  and  fo  occafion  a  conluiion  or  blending  of 
the  parts.  "Hence  lo  many  double  creatures. 

F.  Malebranche  accounts  for  the  production  of  monflers,  in  the 
animal  world,  thus.  The  Creator  has  eftablilhed  fuch  a  communi¬ 
cation  between  the  feveral  parts  of  his  creation,  that  we  are  not  only 
naturally  led  to  imitate  one  another,  i.  e.  have  a  difpoiition  to  do 
the  fame  things,  and  affurae  the  fame  manners,  with  thofe  with 
whom  we  converfe;  blit  we  alfo  have  certain  natural  difpofitions, 
which  incline  us  to  compaflion,  as  well  as  imitation.  Thefe  things 
moft  men  feel,  and  are  ienfible  of;  and,  therefore,  they  need  not  be 
proved.  The  animal  fpirits  then  are  not  only  naturally  carried  into 
the  refpective  parts  of  the  body  to  perform  the  lame  actions,  and  the 
fame  motions,  which  we  fee  others  do,  but  alfo  to  receive  in  fome 
manner  their  wounds,  and  take  partin  their  fiifferings. 

Now,  itmuft  be  obferved,  that  the  view  of  a  wound,  Sic.  wounds 
the  perfon  whoA’iews  it  the  more  ftrongly  and  fenlibly,  as  the  perfon 
is  more  weak  and  delicate  ;  the  fpirits  making  a  ftronger  imprellion 
on  the  fibres  of  a  delicate  body  than  on  thofe  ot  a  robuft  one.  Thus 
ftrong  vigorous  men,  &c.  fee  an  execution  without  much  concern, 
while  women,  &c.  are  ftruck  with  pity  and  horror.  As  to  children, 
ftill  in  their  mother’s  womb,  the  fibres  of  their  flefti  being  incompa¬ 
rably  finer  than  thofe  in  women,  the  ccurfe  of  the  animal  fpirits  mull; 
neceffarily  produce  much  greater  alterations  in  them. 

Thefe  things  being  laid  down,  tnonjlers  are  eafily  accounted  for. 
Suppofe,  v.  gr.  a  child  born  a  fool,  and  with  all  it’s  legs  and  arms 
broken  in  the  fame  manner  /as  thofe  of  criminals  in  fome  countries 
are;  which  cafe  we  chule  to  inftance  in,  becaufe  we  are  told  from 
Paris,  that  fuch  a  monjler  was  actually  born  there,  and  lived  in  one 
of  their  hofpfials  twenty  years  :  the  caufe  of  this  accident,  according 
to  the  principles  laid  down,  was,  that  the  mother  feeing  a  criminal 
executed,  every  ftroke  given  to  the  poor  man  ftruck  forcibly  the 
imagination  of  the  woman ;  and,  by  a  kind  of  counter- ftroke,  on 
the  tender  and  delicate  brain  ot  the  child.  Now  though  the  fibres  ot 
the  woman’s  brain  were  ftrangely  lliaken  by  the  violent  flux  of  ani¬ 
mal  fpirits  on  this  occafion  ;  yet  they  had  ftrength  and  confiftence 
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enough  to  prevent  an  intire  diforder  ;  whereas  the  fibres  of  the  child’s 
brain,  being  unable  to  bear  the  thock  of  thofe  fpirits,  were  quite 
ruined  ;  and  the  ravage  was  great  enough  to  deprive  him  of  reafon 
all  his  life-time.  Again,  the  view  of  the  execution  frighting  the  wo¬ 
man,  the  violent  cotirfe  of  the  animal  fpirits  was  dirt: died  forcibly 
from  the  brain  to  all  thofe  parts  of  the  body  correfponding  to  the  fuf- 
fering  parts  of  the  criminal  ;  and  the  fame  thing  muff  alfo  happen  in 
the  child.  But  in  regard  the  bones  of  the  mother  were  ftrong  enough 
to  reiift  the  impulfe  of  thofe  fpirits,  they  were  not  damaged  ;  and  yet 
the  rapid  courfe  of  thefe  fpirits  could  eafily  overpower  and  break  the 
tender  and  delicate  fibres  ot  the  bones  of  the  child  ;  the  bones  being 
the  la  ft  parts  of  the  body  that  are  formed,  and  having  a  very  tender 
confiftence  while  the  child  is  yet  in  the  womb.  To  which  it  maybe 
here  added,  that  had  the  mother  determined  the  Cotirfe  of  thefe  fpirits 
towards  fome  other  parts  of  her  body,  by  tickling  or  fcratching  herfelf 
vehemently,  the  child  would  not,  in  all  probability,  have  had  his 
hones  broken  ;  but  the  part  anfwering  that,  to  which  the  motions  of 
the  fpirits  was  determined,  would  have  been  the  fufferer.  Buffon,  in 
his  Natural  Hiftory  derides  this  opinion,  and  accounts  otherwife  for 
this  example. 

A  Monster,  in  law,  is  one  that  hath  not  human  fhape,  and  yet 
is  born  in  lawful  wedlock  ;  and  fuch  may  not  purchafe  or  retain 
lands  ;  but  a  perfon  may  be  an  heir  to  an  anceftor’s  land,  though  he 
have  fome  deformity  in  any  part  of  his  body.  If  there  appears  no 
other  heir  than  fuch  a  prodigious  birth,  the  land  fhall  efeheat  to  the 
lord. 

MONTANISTS,  ancient  heretics,  fo  called  from  their  leader 
Montanas,  who  adled  the  prophet,  and  had  his  propheteffes. 

Montanus  was  an  obfeure  man,  without  any  capacity  or  ftrength 
of  judgment,  who  lived  in  a  Phrygian  village,  called  Pepuza,  towards 
theclofeof  the  fccond  century. 

He  added  to  the  laws  of  the  gofpel  many  auftere  deeifions  ;  incul¬ 
cated  the  neceifity  of  multiplying  fafts  ;  prohibited  fecond  marriages 
as  unlawful,  condemned  nicety  in  'drefis,  banifhed  philofophy,  the 
arts,  and  polite  literature,  from  the  chriftian  church  ;  to  which  he 
added  many  other  precepts  equally  fevere  and  rigorous.  He  was  at 
length,  on  account  of  his  ftrange  opinions,  folemnlv  feparated  from 
the  body  of  the  faithful. 

MONTH,  menfs,  in  the  computation  of  time,  the  twelfth  part 
of  a  year.  See  Y ear. 

Time  being  duration,  marked  out  for  certain  ufes,  and  meafured 
by  the  motion  of  the  heavenlv  bodies,  there  thence  refult  divers  kinds 
of  months  as  well  as  years,  different  from  one  another,  according  to 
the  particular  luminary  by  whofe  revolution  they  are  determined,  and 
the  particular  purpofes  they  are  deftined  for  ;  hence  months  are  of  two 
kinds,  aftronomical  and  civil. 

An  aftronomical  month  is  that  which  is  governed  either  by  the  mo¬ 
tion  of  the  fun  or  moon,  and  is  confequently  of  two  kinds,  folar  and 
lunar  :  a  folar  month  is  that  time,  in  which  the  fun  feems  to  run  thro’ 
a  whole  fign,  or  the  twelfth  part  of  the  ecliptic. 

Hence,  if  regard  be  had  to  the  fun’s  true  apparent  motion,  the 
folar  month  will  be  unequal,  fince  the  fun  is  longer  in  pafling  through 
the  winter-figns  than  through  thofe  of  the  fummer  ;  but  as  he  con- 
ftantly  travels  through  all  the  twelve  figns  in  365  days  5  hours  and 
49  minutes,  the  quantity  of  a  mean  month  will  be  had,  by  dividing 
that  number  by  12  ;  on  this  principle,  the  quantity  of  a  folar  month 
will  be  found  to  be  30  days  xo  hours  29  minutes  5  feconds.  See 
the  article  Earth. 

A  lunar  month  is  that  fpace  of  time  which  the  moon  takes  up  in 
performing  it’s  courfe  through  the  zodiac,  or  that  meafured  by  the 
motion  of  the  moon  round  the  earth  ;  and  is  of  three  kinds,  viz.  pe¬ 
riodical,  fynodical,  and  that  of  illumination.  The  lunar  periodical 
month  is  the  fpace  of  time  wherein  the  moon  makes  hejr  round  through 
the  zodiac,  or  wherein  ihe  returns  to  the  fame  point,  being  27  days 
7  hours  43  minutes  5’feconds.  See  the  article  Moon. 

1  he  lunar  fynodical  month,  called  alfo  abfolutely  the  lunar  month 
and  lunation,  is  the  fpace  of  time  between  two  conjunctions  of  the 
moon  with  the  fun  ;  or  the  time  it  takes  from  one  conjunction  with 
the  fun  to  the  next ;  or  from  one  new  moon  to  another  :  the  quan¬ 
tity  of  a  fynodical  month  is  29  days  12  hours  44  minutes  3  feconds 
and  xi  thirds.  The  quantity  of  a  fynodical  month  is  not  the  fame  at 
all  times,  for  in  the  fummer  foiftice,  when  the  fun  feems  to  move 
flovveft,  the  fynodical  month  appeareth  lefs,  being  about  29  days  6 
hours  42  minutes  ;  but  in  the  winter,  when  the  fun’s  motion  feems 
falter,  the  moon  does  not  fetch  up  the  fun  fo  foon,  for  which  reafon 
the  fynodical  month  then  feems  greater,  viz.  29  days  19  hours  and 
37  minutes,  according  to  the  obfervation  of  the  fame  aftronomers  : 
io  that  the  firft  quantity  given  of  the  fynodical  month,  is  to  be  under- 
ftood  as  to  the  mean  motion.  From  what  has  been  faid,  it  may 
eafily  appear  that  the  difference  between  a  periodical  and  a  fynodical 
month  is  this:  the  firft  is  called  periodical  in  relpcCt  of  the  moon’s 
orbit :  but  the  fynodical  is  fo  called  in  refpeft  of  it’s  connexion 
with  the  other  luminary.  Now  after  the  time  of  it’s  conjunction, 
the  iun  does  not  continue  in  the  fame  place  of  the  zodiac,  but  moves 
forwards  towards  the  eaft ;  upon  which  it  falls  out  that  the  moon, 
finilhing  it’s  courfe,  does  not  find  the  fun  again  in  the  fame  place 
where  it  left  him,  he  being  removed  almoft  a  whole  fign  from  his 
former  place  ;  fo  that  to  overtake  the  fun  again,  it  plainly  appears 
that  a  certain  fpace  of  time  is  requifite  befides  the  periodical,  which 
makes  up  the  fynodical  month. 

The  ancient  Romans  made  ufe  of  the  lunar  months,  and  made  them 
alternately  of  29  and  30  days  ;  and  they  marked  the  days  of  ea<fh 
month  by  rhree  terms,  viz.  calends,  nones,  and  ides. 

The  lunar  month  of  illumination,  or  appofuion,  or  illuminative 
month,  is  the  fpace  from  the  firft  time  of  the  moon’s  appearance  after 
new  moon,  to  her  firft  appearance  after  the  new  moon  following. 
The  lunar  month  of  illumination  is  not  of  any  determined  quantity, 
becaufe  the  moon  appears  fometimes  fooner,  and  fometimes  later, 

after 


I4i6] 


MOOD. 


after  the  conjunction  ;  for  which  diverfitv  aftrononrersgt  ve  us  feve- 
ral  reafons,  particularly  the  obliquity  of  the  zodtac  the  vartaW 
latitude  of  the  moon,  the  apparent  inequality  of  it  < 'motion,  the 

different  qualities  of  the  fummer  and  winter *,r».  ' Fj  .u' 
month,  however,  the  Turks  and  Arabs  go  ;  and  it  is  faid  that  the 

ancient  Britons  went  by  the  phafes  of  the  moon. 

A  civil  or  political  month  confifts  of  a  certain  number  of  days,  ac¬ 
cording  to  the  laws  and  cuftoms  of  the  different  countr.es  wherein 
it  is  ufed,  either  having  no  regar^to  the  folar  or  luiiar  months,  as 
thofe  of  the  Egyptians  in  their  equal  year,  of  the  Romans  in  th 
year  of  Romulus,  &c.  or  coming  pretty  near  to  the  folar  agronomi¬ 
cal  month,  as  the  Julian;  or  elfe  the  lunar  agronomical,  as  the 
Tewilh,  Turkifh,  and  others.  The  Briufh,  and  moll  European 
nations,  make  twelve  months  in  the  year,  viz.  January,  February, 
&c.  See  the  articles  January,  February,  March,  ccc. 

Civil  folar  months  are  fuch  civil  months  as  are  accommodated  to  the 
agronomical  months,  or  thofe  which  are  to  confift  alternately  of  30 
and  31  days,  excepting  one  month  of  the  twelve,  which,  tor  every 
fourth  year,  confided  of  30  days,  and  for  the  other  years  of  29.  1  his 
form  of  civil  months  was  introduced  by  Julius  Caffar  ;  but  under 
Auguftusthe  fixth  month,  till  then,  from  it’s  place,  called  bextilis, 
was  denominated  Auguilus,  in  honour  of  that  prince  ;  and  to  make 
the  compliment  vet  the  greater,  a  day  was  added  to  it,  fo  that  it  now 
confifts  of  31  days,  though  till  then  it  had  only  30  ;  to  make  up  tor 
which,  a  day  was  taken  from  February,  lo  that  from  thenceforward 
it  only  conlifted  of  28  days,  and  every  fourth  year  of  29  ,  though 
before  it  had  ordinarily  confifted  of  29  days,  &c.  and  fuch  aie  the 
civil  or  calendar  months  which  now  obtain  throughout  Europe. 

Civil  lunar  months  are  to  confift  alternately  of  29  and  30  days  : 
thus  will  two  civil  months  be  equal  to  two  aftronomical  ones,  abatiag 
for  the  odd  minutes,  and  confequently  the  new  moon  will  be  hereby 
kept  to  the  firft  day  of  each  fuch  civil  month,  for  a  long  time  toge¬ 
ther.  How’ever,  to  make  them  keep  conftantly  pace  wfith  the  civil 
months,  at  the  end  of  'each  948  months,  a  month  of  29  days  mud  be 
added,  or  elfe  every  33d  month  mufl  confift  of  30  days.^  I  his  was 
the  month  in  civil  or  common  ufc  among  the  Jews,  Greeks,  and 
Romans,  till  the  time  of  Julius  Cacfar. 

MONTIA,  blinks,  in  botany,  a  diftinft  genus  of  plants  of  the 
triandna  tngyniu  clafs  :  the  cup  is  a  perianth ium  compofed  of  two 
oval,  hollow,  obtufe,  and  eredl  leaves,  which  remain  when  the 
flower  is  fallen  ;  the  flower  is  compofed  of  one  irregular  petal ;  the 
ftamina  are  three  capillary  filaments,  of  the  length  of  the  flower  ; 
the  anther®  are  fmall  ;  thegermen  of  the  piftillum  is  of  a  turbina¬ 
ted  form  ;  the  ftyles  are  three,  hairy  and  expanded  ;  the  ftigmata 
are  Ample;  the  fruit  is  a  capfule  of  a  turbinated  form,  obtule,  of 
one  cell,  feparated  by  three  valves ;  the  feeds  are  three  in, number, 
and  roundifh.  There  is  only  onefpecies. 

MONT-PAGNOTE,  or  Post  of  the  invulnerable,  in  the  military 
art,  an  eminence  chofen  out  of  the  reach  of  the  cannon  of  a  place 
befieged,  where  curious  perfons  poll  themfelves,  to  fee  an  attack, 
and  the  manner  of  thefiege,  without  being  expofed  to  any  danger. 

MONUMENT,  in  architecture,  a  building  deftined  to  preferve 
the  memory  of  fornething  remarkable,  fuch  as  a  triumphal  arch, 
maufoleum,  pyramid,  &cc.  The  firft  monuments  among  the  ancients 
W'ere  their  tomb-ftones.  Such  as  were  fquare  in  their  bafe,  and 
equally  deep  throughout  their  whole  length,  the  Greeks  called  riAuj : 
hence  were  derived  our  fquare  pilafters  or  Attic  columns.  They 
called  thofe  r-Aoi,  which,  being  round  in  their  bafe,  ended  in  a  point 
at  top  ;  hence  diminilhcd  columns.  Pyramids  were  thofe  fquare  at 
the  foot,  terminating  in  a  point  at  top,  in  manner  of  a  funeral  pile. 
And  obelifks  were  thofe  whofe  bafes  were  more  in  length  than 
breadth,  and  which  rofe  gradually  diminifhing  to  a  very  great  height, 
like  the  fpits  for  roafting  the  flelh  of  their  facrifice,  called  obeli, 
o/3saoi  . 

Monument,  the,  absolutely  fo  called  among  us,  denotes  a  mag¬ 
nificent  pillar,  deligned  by  fir  Chriftopher  Wren,  ereCfcd  by  order 
of  parliament,  in  memory  of  the  burning  of  the  city  of  London, 
anno  1-666,  in  the  very  place  where  the  fire  began. 

This  pillar  was  begun  in  1671,  and  finifhed  in  1677. 

It  is  of  the  Doric  order,  fluted,  202  feet  high  from  the  ground, 
and  fifteen  feet  in  diameter,  of  folid  Portland  ftone,  with  a  flair-cafe 
in  the  middle  of  black  marble,  containing  345  fteps.  The  lowelt 
part  of  the  pedeftal  is  28  feet  fquare,  and  it’s  altitude  40  feet  ;  the 
front  being  enriched  with  curious  baflb  relievos.  It  has  a  balcony 
within  32  feet  of  the  top,  where  is  a  curious  and  Spacious  blazing 
..  urn  of  gilt  brafs. 

.  MOOD,  or  Mode,  in  logic,  called  alfo  fyllogiftic  mood,  a  proper 
difpofition  of  the  Several  propositions  of  a  fyllogifm,  in  refped  of 
quantity  and  quality. 

As  in  all  the  Several  difpofitions  of  the  middle  term,  the  propofi- 
tionsof  which  a  fyllogifm  confifts,  may  be  either,  univerfal  or  par¬ 
ticular,  affirmative  or  negative  ;  the  due  determination  of  thefe,  and 
putting  them  together,  as  the  laws  of  argumentation  require,  con- 
if ittite  what  logicians  call  the  moods  of  fyllogifms.  Of  thefe  moods 
there  are  a  determinate  number  to  every  figure,  including  all  the  pof- 
lible  ways  in  which  propositions,  differing  in  quantity  or  quality, 
can  be  combined,  according  to  any  difpofition  of  the  middle  term,  in 
order  to  arrive  at  a  juft  conclufion.  There  are  two  kinds  of  moods, 
the  one  direct,  the  other  indirect. 

1  he  direct  mood  is  that  wherein  the  conclufion  is  drawn  from  the 
premifes  directly  and  immediately,  as,  “  Every  animal  is  a  living 
thing,  every  man  is  a  living  animal;  therefore,  every  man  is  a  liv¬ 
ing  thing.”  There  are  fourteen  of  thefe  direct  moods,  four  of  which 
belong  to  the  firft  figure,  four  to  the  Second,  and  fix  to  the  third. 
1  hey  are  denoted  by  fo  many  artificial  words  framed  for  that  pur- 
po-e,  wz.i.  Barbara,  cclarcnt,  darii,  ferioque.  4.  Baralip,  celantes, 
da  bit  is,  fa  peh  no,  frifefom.  2.  Cefare,  cameftres,  feftino,  baroco. 
3.  ■L'araptijtelapton,  difamis,  datili,  becardo,  ferifop.  The  ufe  and 
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effe£t  of  which  words  lie  wholly  in  the  Syllables,  and  the  letters  of' 
which  the  Syllables  confift ;  each  word,  for  inftance,  confifts  of  three 
Syllables,  denoting  the  three  propositions  of  a  fyllogifm,  viz.  major, 
minor,  and  conclufion  ;  add,  that  the  letters  of  each  Syllable  are 
either  vowels  or  confonants ;  the  vowels  are  A,  which  denotes  an 
univerfal  affirmative;  E,  an  univerfal  negative  ;  I,  a  particular  af¬ 
firmative  ;  and  O,  a  particular  negative :  thus  Barbara  is  a  fyllogifm, 
or  mood  of  the  firft  figure,  confiding  of  three  univerfal  affirmative 
propositions:  Baralip,  one  of  the  fourth  figure,  confifting  of  two 
univerfal  affirmative  premifes,  and  a  particular  affirmative  conclu¬ 
fion.  The  confonants  are  chiefly  of  ufe  in  the,  redudlion  of  fyllo¬ 
gifms.  See  the  articles  Figure  and  Reduction. 

The  indirect  mood \s  that  wherein  the  conclufion  is  not  inferred 
immediately  from  the  premifes,  but  follows  from  them  by  means  of 
a  converfion ;  as,  “  Every  animal  is  a  living  thing,  every  man  is  an 
animal;  therefore,  Some  living  thing  is  a  man.” 

Mood,  or  Mode,  in  grammar.  Confult  the  Syftem. 

Moon,  luna,  ([  ,  in  aftronomy,  one  of  the  heavenly  bodies,  ufu- 
ally  ranked  among  the  planets  ;  but  with  more  propriety  accounted 
a  Satellite,  or  Secondary  planet. 

The  moon  is  an  attendant  on  our  earth,  whom  She  refpeds  as  a 
center,  and  in  whofe  neighbourhood  fhe  is  conftantly  found  ;  info- 
much  as,  if  viewed  from  the  fun,  fhe  would  never  appear  to  depart 
from  us  by  an  angle  greater  than  ten  minutes. 

As  all  the  other  planets  move  primarily  round  the  fun,  fo  does 
the  moon  round  the  earth  :  her  orbit  is  an  elliplis,  in  which  the  is 
retained  by  the  force  of  gravity  ;  performing  her  revolution  round 
the  earth,  from  change  to  change,  in  29  days,  12  hours,  and  44  mi¬ 
nutes,  and  round  the  fun  with  it  every  year:  She  goes  round  her 
orbit  in  27  days,  7  hours,  and  43  minutes;  moving  about  2290  miles 
every  hour;  and  turns  round  her  axis  exadlly  in  the  time  that  fhe 
goes  round  the  earth,  which  is  the  reafon  of  her  keeping  always  the 
lame  fide  towards  us  ;  and  that  her  day  and  night,  taken  together, 
are  as  long  as  our  lunar  month.  . 

'Fhe  mean  diftance  of  the  moon  from  the  earth,  is  6o|  femidia- 
meters  of  the  earth;  which  is  equivalent  to  240,000  miles.  The 
mean  eccentricity  of  her  orbit  is  of  her  mean  diftance,  or  in 
miles  13,000,  which  makes  a  contidcrable  variation  in  that  mean 
diftance. 

The  moon  s  diameter  is  to  that  of  the  earth,  as  100  to  365,  as 
11  to  40.15,  or  2180  miles  :  it’s  mean  apparent  diameter  ii  31  mi¬ 
nutes  i6t,  and  that  of  the  fun  32  minutes  12  feconds.  It’s  mean 
diameter,  as  feen  from  the  fun,  is  6  feconds. 

The  moon  s  furface  contains  14,898,750  fquare  miles,  and  it’s  fo- 
jidity,  3,408,246,000  cubical  ones.  The  denlity  of  the  moons  body 
is  to  that  of  the  earth,  as  48,911  to  39,214  ;  to  that  of  the  fun,  as 
48,911  to  10,000;  it’s  quantity  of  matter  to  that  of  the  earth,  nearly 
as  1  to  39.15  ;  the  force  of  gravity  on  it’s  furface,  is  to  that  of  the 
furface  of  the  earth,  as  139.2  to  407.8  ;  and  the  moon’s  bulk  to  that 
of  the  earth,  as  to  1.  Fhe  moon  has  fcarce  any  difference  of  fea- 
fons ;  becaufe  her  axis  is  almoft  perpendicular  to  the  ecliptic. 

The  full  moon  appears  to  the  naked  eye  broader  than  a  circular 
objed  fubtending  an  equal  angle  feen  by  perfect  vifion,  In  a  moon  of 
three  or  four  days  old,  the  illuminated  part  appears  too  broad,  in 
proportion  to  the  obfeure  part,  and  likewife  feems  to  extend  more 
outwards,  or  to  have  a  greater  diameter  than  the  obfeure  part.  Alfo, 
in  an  eclipfe  of  the  fun  or  moon,  the  bright  part  appears  too  broad  in 
proportion  to  the  dark  part,  and  the  eclipfe  appears  lefs  than  it 
really  is. 

Moon,  phenomena  of  the.  The  different  appearances  of  the  moon  are 
very  numerous ;  fometimesflie  is  increafing,  then  waning ;  fometimes 
horned,  then  femicircular;  fometimes  gibbous,  then  full  and  round. 

Sometimes,  again,  fhe  illumines  us  the  whole  night ;  fometimes 
only  a  part  of  it;  fometimes  fhe  is  found  in  the  fouthern  hemifphere, 
fometimes  in  the  northern  ;  all  which  variations  having  been  firft 
obferved  by  Endymion,  an  ancient  Grecian,  who  watched  her  mo¬ 
tions,  lhe  was  fabled  to  have  fallen  in  love  with  him. 

The  fource  of  moll  of  thefe  appearances  is,  that  the  moon  is  a  dark, 
opake,  and  fpherical  body,  and  only  fhines  with  the  light  fhe  re¬ 
ceives  from  the  fun ;  whence  only  that  half  turned  towards  him,  at 
any  inftant,  can  be  illuminated,  the  oppofite  half  remaining  in  it’s 
native  darknels.  The  face  of  the  moon  vifible  on  our  earth,  is  that 
part  of  her  body  turned  towards  the  earth ;  whence,  according  to  the 
various  pofitions  of  the  moon,  vyith  regard  to  the  fun  and  earth,  we 
obferve  different  degrees  of  illumination;  fometimes  a  large,  and 
fometimes  a  lefs  portion  of  the  enlightened  furface  being  vifible. 

Moon , 'phafes  of  the.  To  conceive  the  lunar  phafes,  let  S.  (Plate 
x 66,  fig.  13,)  reprefent  the  fun,  T  the  earth,  R  1  S  a  portion  of  the 
earth’s  orbit,  and  ABCDEFG  the  orbit  of  the  moon,  wherein  fhe 
revolves  round  the  earth,  in  the  fpace  of  a  month,  advancing  from 
weft  to  eaft:  conned  the  centers  of  the  fun  and  moon  by  the  right 
line  SL,  and  through  the  center  of  the  moon  imagine  a  plane  MLN 
to  pafs  perpendicular  to  the  lines  SL  ;  the  fedion  of  that  plane, 
with  the  furface  of  the  moon,  will  give  the  line  that  bounds  light  and 
darknefs,  and  feparates  the  illuminated  face  from  the  dark  one. 

Conned:  the  centers  of  the  earth  and  moon  by  TL  perpendicular 
to  a  plane  PLO,  palling  through  the  center  of  the  moon :  that  plane 
will  give  on  the  furface  of  the  moon  the  circle  that  diftinguilhes  the 
vifible  hemifphere,  or  that  towards  us,  from  the  invilible  one,  and 
therefore  called  the  circle  of  vifion.  Whence  it  appears,  that,  when¬ 
ever  the  moon  is  in  A,  the  circle  bounding  light  and  darknefs  and  the 
circle  of  vifion  coincide ;  fo  that  all  the  illuminated  face  of  the  moon 
will  be  turned  towards  the  face  of  the  earth:  in  which  cafe  the  moon 
is,  with  refped  to  us,  full,  and  fhines  the  whole  night;  with  re- 
fped  to  the  fun,  fhe  is  in  oppofition;  in  regard  the  fun  and  moon 
are  then  feen  in  oppofite  parts  of  the  heavens,  the  one  rifing  when 
the  other  fets.  But  it  is  to  be  obferved,  that  the  moon’s  difk  is  not 
perfedly  round  when  fhe  is  full,  in  the  higheft  or  lowcft  part  of  her 
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orbit,  becaufe  we  have  not  a  full  view  of  her  enlightened  fide  at 
that  time.  When  full,  in  the  higheft  part  of  her  orbit,  a  fmall  de¬ 
ficiency  appears  on  her  lower  edge  ;  and  the  contrary,  when  full  in 
the  lowed  part  of  her  orbir. 

When  the  moon  arrives  at  B,  the  whole  illuminated  di(k  MPN 
is  not  turned  towards  the  earth  ;  fo  that  the  vifible  illumination  will 
be  (hurt  of  a  circle  ;  and  th emoon  will  appear  gibbous,  as  in  B. 

When  (he  reaches  C,  where  the  angle  C  T  S  is  nearly  right,  there 
only  one  half  of  the  illuminated  dific  is  turned  towards  the  earth, 
and  then  we  obferve  a  half -moon,  as  in  C  ;  and  fhe  is  faid  to  be  di¬ 
chotomized,  or  Life  died. 

In  thisfituation  the  fun  and  moon  are  a  fourth  part  of  a  circle  re¬ 
moved  from  each  other  ;  and  the  moon  is  faid  to  he  in  a  quadrate  af- 
peff,  or  to  be  in  her  quadrature. 

The  moon  arriving  at  D,  only  a  fmall  part  of  the  ill  umined  face 
M  PN  is  turned  towards  the  earth  ;  for  which  reafon  the  fmall  part 
that  (hines  upon  us  will  be  feen  falcated,  or  bent  into  narrow  an¬ 
gles,  or  horns,  as  in  D. 

The  inclination  of  that  part  of  the  ecliptic  to  the  horizon,  in 
which  the  moon  is  at  any  time  when  horned,  may  be  known  by  the 
polirion  of  her  horns  ;  fora  right  line  touching  their  points  is  per¬ 
pendicular  to  the  ecliptic.  And  as  the  angle,  which  the  moon’s  or¬ 
bit  makes  with  the  ecliptic,  can  never  raifeher  above,  nor  deprefs 
her  below  the  ecliptic,  more  than  two  minutes  of  a  degree,  as  feen 
from  the  fun  ;  it  can  have  no  fenfible  effetff  upon  the  polition  of  her 
horns.  Therefore,  if  a  quadrant  be  held  up,  fo  as  one  of  it’s  edges 
may  feem  to  touch  the  moon’s  horns,  the  graduated  fide  being  kept 
towards  the  eye,  and  as  far  from  the  eye  as  it  can  be  conveniently 
held,  the  art  between  the  plumb-line  and  the  edge  of  the  quadrant, 
which  feems  to  touch  the  moon's  horns,  will  fhew  the  inclination  of 
that  part  of  the  ecliptic  to  the  horizon.  And  the  arc,  between  the 
other  edge  of  the  quadrant  and  plumb-line,  will  (hew  the  inclina¬ 
tion  of  aline,  touching  the  moon's  horns,  to  the  horizon. 

At  lad,  the  moon  arriving  at  E,  (hews  no  part  of  her  illumined 
face  at  all  to  the  earth,  as  in  E  ;  this  pofition  we  call  the  new  moon, 
and  (he  is  then  faid  to  be  in  conjundtion  with  the  fun  ;  the  fun  and 
moon  being  in  the  fame  point  of  the  ecliptic. 

As  the  moon  advances  towards  F,  (he  refumes  her  horns  ;  and  as 
before  the  new  moon  the  horns  were  turned  wcltward,  fo  now  they 
change  their  pofition,  and  look  eaftward:  when  fhe  comes  to  G, 
(he  is  again  in  quadrate  afpedt  with  the  fun  ;  in  H  fhe  is  gibbous  ; 
and  in  A  fhe  is  again  full. 

Here  the  arch  EL,  or  .the  angle  STL,  contained  under  lines 
drawn  from  the  centers  of  the  fun  and  moon  to  that  of  the  earth,  is 
Called  the  elongation  of  the  moon  from  the  fun:  and  the  arch  MO, 
which  is  the  portion  of  the  illumined  circle  MON,  that  is  turhed 
towards  us,  and  which  is  the  meafure  ot  the  angle  that  the  circle 
bounding  light  and  darknefs,  and  the  circle  of  vifion,  make  with 
each  other,  is  every  where  nearly  fimilar  to  the  arch  of  elongation 
EL  ;  or,  which  is  the  fame  thing,  the  angle  STL  is  nearly  equal 
to  the  angle  MLO  :  as  is  demonflrated  by  geometers. 

To  delineate  /taMooN’r  phafes for  any  time.  Let  the  circle  COBP, 
(fig.  99,)  reprefentthe  moon's  di(k  turned  towards  the  earth,  and  let 
OP  be  the  line  in  which  the  femicircle  OCP  is  projected,  which 
fuppofe  cut  at  right  angles  by  the  diameter  B  C  ;  then  making  L  P 
the  radius,  take  LF  equal  to  the  co-fine  of  the  elongation  of  the 
moon  ;  and  upon  BC,  as  the  greater  axis,  and  LF  the  lefs,  deferibe 
the  femi-ellipfis  B  F  C  ;  this  ellipfis  will  cut  off  from  the  moon’s  di(k 
the  portion  BFCP,  of  the  illumined  face  vifible  on  the  earth. 

As  the  moon  illumines  the  earth  by  a  light  reflected  from  the  fun, 
fo  fhe  is  reciprocally  illumined  by  the  eartii,  which  reflects  the  fun’s 
rays  to  the  furface  of  the  moon,  and  that  much  more  abundantly  than 
(he  receives  them  from  the  moon.  For  the  furface  of  the  earth  is 
above  13  times  greater  than  that  of  the  moon  ;  and,  therefore,  fup- 
pofing  the  texture  of  each  body  alike,  as  to  the  power  of  refledtirig, 
the  earth  muff  return  13  times  more  light  to  the  moon  than  (he  re¬ 
ceives  from  it.  In  new  moons,  the  illumined  fide  of  the  earth  is 
turned  fully  towards  the  moon, and  will,  therefore,  at  that  time,  illu¬ 
mine  the  dark  fide  of  the  moon ;  and  then  the  lunar  inhabitants  (if 
fuch  there  be)  will  have  a  full  earth,  as  we,  in  a  fimilar  pofition, 
have  a  full  moon :  and  hence  arifes  that  dim  light  obferved  in  the  old 
and  new  moons  ;  whereby,  befides  tne  bright  horns,  we  perceive 
fomewhat  more  of  her  body  behind  them,  though  very  obfeurely. 
When  the  moon  comes  to  be  in  oppofition  to  thc'lun,  the  earth,  feen 
from  the  moon,  will  appear  in  conjunction  with  him,  and  it’s  dark 
fide  will  be  turned  towards  the  moon;  in  which  pofition  the  earth 
will  difappear  to  the  moon,  as  that  does  to  us  at  the  time  of  the  new 
moon,  or  in  her  conjunction  with  the  fun.  After  this,  the  lunar  in¬ 
habitants  will  fee  the  earth  in  an  horned  figure.  In  fine,  the  earth 
will  prefent  all  the  fame  phafes  to  the  moon,  as  the  moon  does  to  the 
e&rth.  But  from  one  half  of  the  moon ,  the  earth  is  never  feen  at  all  • 
from  the  middle  of  the  other  halfit  is  always  feenover  head, turning 
round  almoff  thirty  times  as  quick  as  the  moon  does.  From  the  cir¬ 
cle  which  limits  our  view  of  the  moon,  only  one  half  of  the  earth’s 
fide  next  her  is  feen  ;  the  other  half  being  hid  below  the  horizon  of 
all  places  on  that  circle.  1  o  her  the  earth  feems  to  be  the  biggelt 
body  in  the  univerfe  ;  for  it  appears  thirteen  times  as  big  as  (he  does 
to  us.  As  the  earth  turns  round  it’s  axis,  the  feveral  continents, 
feas,  and  iflands  appear  to  the  moon’s  inhabitants  like  fo  many  fpots 
of  different  forms  and  brightnefs,  moving  over  it’s  furface  ;  but 
much  fainter  at  fome  times  than  others,  as  our  clouds  cover  or 
leave  them.  By  thefe  fpots,  the  Lunarians  can  determine  the 
time  of  the  earth’s  diurnal  motion,  juft  as  we  do  the  motion  of  the 
fun :  and  perhaps  they  meafure  their  time  by  the  motion  of  the 
earth’s  fpots  ;  for  they  cannot  have  a  truer  dial. 

Dr.  Hook,  accounting  for  the  reafon  why  the  moon’s  light  affords 
no  vifible  heat,  obferves,  that  the  quantity  of  light,  which  falls  on 
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nemiiphere  of  the  full  moon,  is  rarefied  into  a  fphere  288  times 
greater  in  diameter  than  the  moon,  before  it  arrives  at  us ;  and  con- 

thi3t  the  morj,1’s  li^ht  is  io4368  times  weaker  than  that 
i  i;2iVUnj  u  would>  therefore,  require  104368  full  moons  to  give 
a  light  and  heat  equal  to  that  of  the  fun  at  noon. 

.  ,.r*  Smith  has  endeavoured  to  (hew,  in  his  book  on  Optics,  that 
tne  light  of  the  full  moon  is  but  equal  to  a  90  thoufandth  part  of  the 
common  light  of  the  day  when  the  fun  is  hidden  by  a  cloud.  See 
tne  article  Light. 

Moon,  courfe  and  motion  of  the.  Though  the  moon  finifties  it’s 
courle  in  27  days  7  hours  43',  which  interval  we  call  a  periodical 
hTuVet  he  IS  lonSer  in  Palhng  from  one  conjundtion  to  another  ; 
which  fpace  we  call  a  fynodical  month,  or  a  lunation.  The  reafon  is, 
that  while  the  main  is  performing  it’s  courfe  round  the  earth  in  it’s 
own  orbit,  the  earth  and  moon  are  making  their  progrefs  round  the 
lun,  and  both  are  advanced  almoft  a  whole  fign  towards  the  eaft  •  fo 
that  the  point  of  the  orbit,  which,  in  the  former  pofition,  was  in  a 
right  line  palling  through  the  centers  of  the  earth  and  fun,  is  now 
more  wefterlv  than  the  lun:  and,  therefore,  when  the  moon  is  arrived 
again  at  that  point,  it  will  not  yet  be  feen  in  conjundtion  with  the 
fun^;  nor  will  the  lunation  be  completed  in  lefs  than  29  days  and  an 


Were  the  plane  of  the  moon's  orbit  coincident  with  the  plane  of 
the  ecliptic,  i.  e.  were  the  earth  and  moon  both  moved  in  the  fame 
plane,  the  moon’s  way  in  the  heavens,  viewed  from  the  earth 
would  appear  juft  the  fame  with  that  of  the  fun  ,  with  this  only 
difference,  that  the  fun  would  be  found  to  deferibe  his  circle  in  the 
fpace  of  a  year,  and  the  moon  her’s  in  a  month.  Bur  this  is  not  the 
cafe  ;  lor  the  two  planes  cut  each  other  in  a  right  line,  paffing  thro’ 
the  center  of  theearth,  and  are  inclined  to  each  other  in  an  anefla. 
of  about  five  degrees  eighteen  minutes.  S 

Suppofe,  e.g.AB,  (fig.  100,)  a  portion  of  the  earth’s  orbit,  T 
the  earth,  andCEDb  the  moon’s  orbit,  wherein  is  the  center  of  the 
earth  ;  from  the  fame  center  T,  in  the  plane  of  the  ecliptic,  deferibe 
another  circle  C  G  DH,  whofe  femidiameter  is  equal  to  that  of  the 
moon’s  orbit.  Now  thefe  two  circles,  being  in  feveral  planes  and 
having  the  fame  center,  will  interfedl  each  other  in  aline  DC*  paf¬ 
fing  through  the  center  of  the  earth.  Conlequently,  CED*  one 
half  of  the  orbit  of  the  moon,  will  be  raffed  above  the  plane  of  the 
circle  CGH,  towards  the  north;  and  DFC,  the  other  half  will 
be  funk  below  towards  the  fouth.  The  right  line  DC,  wherein 
the  two  circles  interfedf  each  other,  is  called  the  line  of  the  nodes  and 
the  points  of  the  angles  C  and  D,  the  nodes  :  whereof  that  where  the 
moon  alcends  above  the  plane  of  the  ecliptic,  northwards,  is  called 
the  afeendmg  node,  and  the  head  of  the  dragon ;  and  the  other,  D,  the 
defeending  node,  and  the  dragon’s  tail ;  and  the  interval  of  t’ime’  be¬ 
tween  the  moon’s  going  from  the  afeending  node,  and  returning  to 
it,  a  dr acontic  month.  ° 

If  the  line  of  the  nodes  were  immoveable,  that  is,  if  it  had  no 
other  motion,  but  that  whereby  it  is  carried  round  the  fun  it 
would  rtill  look  towards  the  fame  point  of  the  ecliptic;  i.  e.  it  would 
always  keep  parallel  to  itfelf;  but  it  is  found  by  obfervation,  that 
the  line  of  the  nodes  conftantly  changes  place,  and  (hifts  in’fitua- 
tion  from  eaft  to  weft,  contrary  to  the  order  of  the  figns  ;  and,  by 
retrograde  motion,  finilhes  it’s  circuit  in  about  ninereenyears^  in 
which  time  each  of  the  nodes  returns  to  that  point  of  the  ecliptic 
whence  it  before  receded.  v 

Hence  it  follows,  that  the  moon  is  never  precifely  in  the  ecliptic 
but  twice  each  period  ;  viz.  when  (he  is  in  the  nodes.  Throughout 
the  reft  of  her  courfe  (he  deviates  from  it,  being  nearer  or  farther 
from  the  ecliptic,  as  (he  is  nearer  or  farther  from  the  nodes.  In  the 
points  F  and  E  (he  is  at  hergreateft  diftance  from  the  nodes';  which 
points  are  therefore  called  her  limits  of  north  and  fouth  latitude. 

The  moon’s  diftance  from  the  nodes,  or  rather  from  the  ecliptic,  is 
called  her  latitude ,  which  is  rneafured  by  an  arch  of  a  circle  drawn 
through  th  emoon,  perpendicular  to  the  ecliptic,  and  intercepted  be¬ 
tween  the  moon  and  the  ecliptic.  The  moon’s  latitude,  when  at  the 
greateft,  as  in  E  or  F,  never  exceeds  5  degrees  and  about  18  mi¬ 
nutes  ;  which  latitude  is  fhe  meafure  of  the  angles  at  the  nodes. 

It  appears  by  obfervation,  that  the  moon's  diftance  from  theearth 
is  continually  changing  ;  and  that  (he  is  always  either  drawing 
nearer,  or  going  farther  from  us.  The  reafon  is,  that  the  mom 
does  not  move  in  a  circular  orbit,  which  has  the  earth  for  it’s  cen¬ 
ter;  but  in  an  elliptic  orbit,  (as  reprefented  in  fig.  101,)  one  of 
whofe  foci  is  the  center  of  the  earth  :  AP  reprelents  the  greater 
axis  of  the  ellipfis,  and  the  line  of  the  aplides  ;  and  TC  the  eccen¬ 
tricity  :  the  point  A,  which  is  the  higheft  apfis,  is  called  the  apogee 
of  the  moon;  and  P,  the  lower  apfis,  is  the  moon’s  perigee,  or  the 
point  wherein  fhe  comes  neareft  the  earth. 

Befides,  there  is  reafon  to  believe  that  the  moon  is  fomewhat  nearer 
the  earth  now  than  (he  was  formerly  ;  her  periodical  month  being 
(horter  than  it  was  in  former  ages.  For  our  aftronomical  tables, 
which  in  the  prelent  age  (hew  the  times  of  folarand  lunar  eclipfes 
to  great  precilion,  do  not  anfwer  fo  well  for  ancient  eclipfes. 

The  fpace  of  time  wherein  the  moon,  going  from  the  apogee,  re¬ 
turns  to  it  again,  is  called  the  anomalijiic  month. 

If  the  moon’s  orbit  had  no  other  motion  but  that  wherewith  it  is 
carried  round  the  fun,  it  would  ftill  retain  a  pofition  parallel  to  it¬ 
felf,  and  always  point  the  fame  way,  and  be  obferved  in  the  fame 
point  of  the  ecliptic  ;  but  the  line  of  the  apfides  is  likewife  obferved 
to  be  moveable,  and  to  have  an  angular  motion  round  the  earth, 
from  weft  to  eaft,  according  to  the  order  of  the  figns,  returning  to 
the  fame  fituation  in  the  fpace  of  about  nine  years. 

Figure  of  the  Moon’i  pathwith  rtfpedi  to  the  fun.  The  path  of  the 
moon  is  concave  towards  the  fun  throughout. 

Mr.  Fergufon  has  fuggefted  the  following  familiar  jdea  of  the 
earth’s  and  moon’s  path.  Let  a  nail  in  the  end  of  a  chariot-wheel 

1(3  ^  reprefent 


r 


\ 


\ 


M 


i 4l8J _ 

ground,  ami  the  wheel  be  then  turned  round  by  hand,  the  pm  w ' 
Fcribe  a  circle  both  round  the  nail,  and  in  the  fpace  it  moves  through. 
But  if  the  props  be  taken  away,  the  horfes  put  to,  and  the  chan,  t 
driven  over  a  piece  of  ground  which  is  circularly  convex  ;  the 
the  axle  will  defcribe  a  circular  curve,  and  the  pm  in  the  nave  w  ill  t  il 
defcribe  a  circle  round  the  progreflive  nail  in  the  axle,  but  not  in 
fpace  through  which  it  moves.  In  this  cafe,  the  Qurve  defcnbed  by 
the  nail  will  refemble  in  miniature  as  much  of  the  earth  s  annual  patn 
round  the  fun,  as  it  defcribes  vvhilft  the  moon  goes  as  often  round  the 
earth  as  the  pin  does  round  the  nail  :  and  the  curve  defcnbed  by  be 
nail  will  have  fome  refemblance  to  the  moon's  path  during  fo  many  lu¬ 


nations. 


Let  us  now  fuppofe  that  the  radius  of  the  circular  curve,  defcnbed 
by  the  nail  in  the  axle,  is  to  the  radius  of  the  circle,  which  the  pin  in 
the  nave  defcribes  round  the  axle,  as  337^  to  1  ;  which  is  the  propor¬ 
tion  of  the  radius  or  femidiameter  of  the  earth  s  orbit  to  that  of  the 
moons ;  or  of  the  circular  curve  A  1  2  3  4  5  6  7  B,  &c.  (Plate  20 ,fig- 
n  ,J  to  the  little  circle  a,  and  then,  whilft  the  progreflive  nail  defcribes 
the  faid  curve  from  A  to  E,  the  pin  will  go  once  round  the  nail,  with 
regard  to  the  center  of  it’s  path,  and,-  in  fo  doing,  will  defcribe  the 
curve  abode.  The  former  will  be  a  true  representation  of  the  earth  s 
path  for  one  lunation,  and  the  latter  of  the  moons  for  that  time.  Here 
we  may  fet  aftde  the  inequalities  of  the  moon's  motion,  and  alfo  the 
earth’s  moving  round  it’s  common  center  of  gravity,  and  the  moon  s: 
all  which,  if  they  were  truly  copied  in  this  experiment,  would  not 
fenfibly  alter  the  figure  of  the  paths  delcribed  by  the  nail  and  pin,  even 
though  they  fhould  rub  againft  a  plain  upright  lurface  all  the  way,  and 
leave  their  track  vifible  upon  it.  And  if  the  chariot  was  driven  for¬ 
ward  upon  ftich  a  convex  piece  of  ground,  fo  as  to  turn  the  wheel  fe- 
veral  times  round,  the  track  of  the  pin  in  the  nave  would  (till  be  con¬ 
cave  toward  the  center  of  the  circular  curve  defcribed  by  the  pin  in  the 
axle  ;  as  the  moons  path  is  always  concave  to  the  fun  in  the  center  of  the 
earth’s  annual  orbit. 

In  this  diagram,  the  thickefl  curve  line  A  BC  D  E,  with  the  .nu¬ 
meral  figures  fet  to  it,  reprefents  as  much  of  the  earth’s  annual 
orbit  as  it  defcribes  in  32  days  from  weft  to  eaft  ;  the  little  circles  at 
a ,  b,  c,  d,  e,  fhew  the  moon's  orbit  in  due  proportion  to  the  earths; 
and  the  fmalleft  curve  a  bed  ef  reprefents  the  line  of  the  moons  path 
in  the  heavens  for  32  days,  accounted  from  any  particular  new  moon 
at  a. 

The  fun  is  fuppofed  to  be  in  the  center  of  the  curve  A  1  2  3  4  5  6 
7  B,  See.  and  the  fmall  dotted  circles  upon  it  reprefent  the  moon's  orbit, 
of  which  the  radius  is  in  the  fame  proportion  to  the  earth’s  path,  in 
this  fcheme,  that  the  radius  of  the  moon's  orbit,  in  the  heavens,  bears 
to  the  radius  of  the  earth’s  annual  path  round  the  fun  ;  that  is,  as 
240,000  to  8 1, ooo.oco,  or  as  1  to  337^. 

When  the  earth  is  at  A,  the  new  moon  is  at  a ;  and  in  the  feven 
days  that  the  earth  defcribes.the  curve  1234567,  the  moon  in  ac¬ 
companying  the  earth,  defcribes  the  curve  a  b  \  and  is  in  her  ftrft 
quarter  at  b  when  the  earth  is  at  B.  As  the  earth  defcribes  the  curve 
B  8  9  10  11  12  13  14,  the  moon  defcribes  the  curve  b  c ;  and  is  at  c, 
oppofite  to  the  fun,  when  the  earth  is  at  C.  Whilft:  the  earth  de¬ 
fcribes  the  curve  C  15  16  17  18  19  2o  21  22,  the  moon  defcribes  the 
curve  c  d ;  and  is  in  her  third  quarter  at  d  when  the  earth  is  at  D. 
And,  laftly,  whilft  the  earth  defcribes  the  curve  D  23  24  25  26  27 
28  29,  the  moon  defcribes  the  curve  de  ;  and  is  again  in  conjunction 
ate  with  the  fun,  when  the  earth  is  at  E,  between  the  29th  and  30th 
day  of  the  moons  age,  accounted  by  the  numeral  figures  from  the 
new  moon  at  A.  In  deferibing  the  curve  abode,  the  moon  goes 
round  the  progreflive  earth  as  really  as  if  fhe  had  kept  in  the  dotted 
circle  A,  and  the  earth  continued  immoveable  in  the  center  of  that 
circle. 

And  thus  we  fee,  that  although  the  moon  goes  round  the  earth  in  a 
circle,  with  refpeCf  to  the  earth’s  center,  her  real  path  in  the  heavens 
is  not  very  different  in  appearance  from  the  earth’s  path.  To  fhew 
that  the  moon  s  path  is  concave  to  the  fun,  even  at  the  time  of  change, 
it  is  carried  on  a  little  farther  into  a  fecond  lunation,  as  to  f. 

-  The  moons  abfolute  motion  from  her  change  to  her  firft  quarter, 
or  ifom  a  to  b ,  is  fo  much  flower  than  the  earth's,  that  fhe  falls 
240  thoufand  miles  (equal  to  the  femidiameter  of  her  orbit)  behind 
the  earth  at  her  firft  quarter  in  b,  when  the  earth  is  in  B  ;  that  is, 
fhe  falls  back  a  fpace  equal  to  her  diftance  from  the  earth.  From 
that  time  her  motion  is  gradually  accelerated  to  her  oppofition  or 
lull  at  c,  and  then  fhe  is  come  up  as  far  as  the  earth,  having  re¬ 
gained  what  flte  loft  in  her  firft  quarter  from  a  to  b.  From  the  full 
to  the  laft  quarter  at  d,  her  motion  continues  accelerated,  fo  as  to  be 
juft  as  far  before  the  earth  at  d,  as  fhe  was  behind  it  at  her  firft 
quarter  in  /;.  But  from  d  to  e  her  motion  is  retarded  fo,  that  fhe 
lofes  as  much  with  refpedf  to  the  earth,  as  is  equal  to  her  diftance 
from  it,  or  to  the  femidiameter  of  her  orbit ;  and  by  that  means  fhe 
comes  to  e,  and  is  then  in  conjunction  with  the  fun,  as  feen  from 
the  earth  at  E.  Hence  we  find,  that  the  moon’s  abfolute  motion  is 
flower  than  the  earth’s,  from  her  third  quarter  to  her  firft  ;  and 
fwifter  than  the  earth’s,  from  her  firft  quarter  to  her  third  :  her  path 
being  lefs  curved  than  the  earth’s  in  the  former  cafe,  and  more  in 
the  latter.  Yet  it  is  ff ill  bent  the  fame  way  towards  the  fun  ;  for  if 
we  imagine  the  concavity  of  the  earth’s  orbit  to  be  meafured  by  the 
length  of  a  perpendicular  line  C  g,  let  down  from  the  earth’s  place 
upon  the  ftrait  line  b  g  d,  at  the  full  of  the  moon,  and  conne&ing 
the  places  of  the  earth  at  the  end  of  the  moons  firft  and  third  quar¬ 
ters,  that  length  will  be  about  640  thoufand  miles  ;  and  the  moon, 
when  new,  only  approaching  nearer  to  the  fun,  by  240  thoufand 
miles,  than  the  earth  is,  the  length  of  the  perpendicular  let  down 
from  her  place,  at  that  time,  upon  the  fame  ftrait  line,  and  which 
thews  the  concavity  of  that  part  of  her  path,  will  be  about  400  thou- 
mnd  miles.  * 


The  gravity  of  the  moon  towards  the  fun  has  been  found^o  be  greater, 
at  her  conjunction,  than  her  gravity  towards  the  earth,  fo  that  the 
point  of  equal  attraction,  where  thofe  two  powers  would  fuftaineach 
other,  fall  then  between  the  moon  and  the  earth  :  and  lince  the  quan¬ 
tity  of  matter  in  the  fun  is  almolt  230  thoufand  times  as  great  as  the 
quantity  of  matter  in  the  earth,  and  the  attraction  of  each  body  dimi- 
nillies  as  thefquareof  the  diftance  from  it  increafes,  it  may  be  eafily 
found,  that  this  point  of  equal  attraction  between  the  earth  and  the 
fun  is  about  70  thoufand  times  nearer  the  earth  than  the  moon  is  at  her 
change. 

If  we  fuppofe  the  earth  to  revolve  in  a  circular  orbit  round  the  fun 
as  it’s  center,  and  the  moon  to  revolve  round  the  earth  in  the  fame  man¬ 
ner  ;  the  planes  of  their  orbits  to  coincide  ;  the  diameters  of  theiror- 
bits  to  be  as  340  to  1  ;  and  the  moon  to  perform  13,368  revolutions  to 
every  fingle  revolution  of  the  earth  ;  it  iseafy  to  inveftigate  the  nature 
and  defeription  of  the  curve  generated  by  the  center  of  the  moon;  and 
to  determine  whether  this  curve,  in  one  lunation,  be  any  where  con¬ 
vex  towards  the  fun. 

Let  S  ( Plate  29,  fig.  69,)  reprefent  the  fun  ;  E  the  earth  ;  E  c  an 
arch  of  the  orbit  of  the  earth  palled  over  by  it’s  center,  in  one  luna¬ 
tion  of  the  moon  ;  the  circumference  of  the  circle  EAF— the 
concentricarch  Act :  then,(becaufe  13.368  —  xraa  12. 3683=  the  num¬ 
ber  of  lunations  in  the  year,  or  one  revolution  of  the  earth,  and 
therefore  SA  :  EA  H  12.368  :  1,)  when  the  ?noon  is  in  conjunction 
with  the  fun,  the  diftance  between  the  fun  and  the  moon  will  be  great¬ 
er  than  the  diftance  or  radius  S  A.  Now  the  curve,  defcribed  by 
the  center  of  the  moon,  is  the  fame  as  that  defcribed  by  a  point  M 
(E  M  being  the  femidiameter  of  the  moons  orbit,)  carried  round  by 
the  rotation  of  the  circle  EAF  on  the  arch  A  «  :  it  is  therefore  of  the 
cycloidal  kind,  having  a  point  of  inflexion,  if  every  cycloid,  de¬ 
fcribed  by  a  point  within  a  generating  circle,  is  infleCIed,  as.  well 
upon  a  circular  as  upon  a  rectilinear  bafe.  To  determine  which, 
put  S  A  or  SR=a=tf,  E  A  or  *Rzz=£,  EM  or  emz=ic,  R m^rzr,  Rc/rzn 
s ;  and  let  mC  be  the  radius  of  curvature  at  any  point  m,  which,  it 
is  evident,  muft  pafs  through  the  point  of  contaCl  R.  Suppofe  the 
point  n  indefinitely  near  to  m:  then  Rrand  Rr being  the  indefi¬ 
nitely  fmall  contemporary  arches  with  tnn,  and,  confequently,  the 
triangles  R mr  and  R»r  equal  in  all  refpeCts  ;  if  we  confider  the 
faid  little  arches  Rr  and  Rr  as  little  right  lines  perpendicular  to  the 
radii  rrand  Sr,  we  lliall  have  the  X  mRnz=/ r  Rr=a.(becaufe,the 
angles  rRr  and  SRr,  added  to  either  fide  of  the  equation,  make  it 
two  right  angles)  /_ Rer-\-/_ RSr.  Now,  SR:rR”‘  /  R  e  r  : 
<RSr,  and  SR:  SR-j-Re  \  I  <  Rr r:  <Rrr  -j-  <R  S  r,  that  is, 

a  :  a  b  \  \  <Rrr:<  »iR«=z:  — t  <Re  r.  Again,  in  any 

a 

triangle,  as  dmr,  if  the  angles mdr,  mrd,  and  Rwr,  the  com¬ 
plement  of  the  obtufe  angle  to  two  right  angles,  be  indefinitely 
fmall,  they  will  be  proportional  to  the  oppofite  Tides  mr,  md,  and 
dr ;  that  is,  dr:md’.'.  <R mr:  <.mrd\  and  dr — md:dr\\  <1 
R  m  r  —  >  mrd'.  <  R  m  r,  that  is,  m  r  :  d  R  ||  < 

R</r:  <R«r,  or,  r:r'I{  <Rf  r:  <R»r  =  —  <  Rfr. 

2r 

And  again,  <  R  C  «  :  <!R«C:iR«:RC,  that  is,  <  aRs 

—  <  R  n  r  :  <  R  n  r  '.  1  R  m  :  R  C,  or  — -  s  <!Rrr:  —  >n 

a  2  r 


e  r 


:  RC= - - •  Confequently, ffjR4-RC  =3 « 

2ar-\-2br —  as  ■  ^  J  1 

=  thetxadius  of  curvature  at 


_  2 ar2  -\-2'b r2  r 

2ar-\-2br — as 


as 


2a-\-2b 

any  point  m. 

Now,  it  is  evident,  that,  at  the  point  of  inflexion,  the  radius  of 
curvature  muft  be  infinite  ;  or  that,  on  one  fide  of  the  faid  point, 
the  expreftion  for  the  radius  of  curvature  muft  be  affirmative,  and  on 

the  other  negative  ;  therefore  r  muft  be  more  than _ — - on  one 

2a-\-2b 

fide  of  the  faid  point,  and  on  the  other  lefs ;  and  confequently, 

at  the  point  of  inflexion,  r  = - — — ;  which,  fubftituted  for 

2a-j-2fl 

i  /  1  .  t)  \  . t  2  a  b  s  2  — [—  a  ~  s  ‘ 

r,  makes(<A«  X^R^^)^  —  r 2  =  —  ...  ~ 

2afi\-7^)7 


:  2 

\2 


(becaufe  d  m 


y  m  R  =  fim  Xjna==)  b2  — c 2  ;  from  which  equation  we  have  s 

—  2  ^  yfifi — — c —  Qr>  tQ  gn(j  r>  fay  2  a  r  -j-  2  b  r=ms,  or 

4/  2ab-\-a  2 

2ar-\-2br  .  ,  ,  w  D  \  „  ar2  -\-2br2  1 1 

s  = - ! - ;  then,  (dm  X  m  R  — )  rs — r~= - -L - — =(/ 


m 


i  ^2  2 

y^ma-=zb2  —  c2\ which eqitationgives  /  - — ZTilL.  >  w^en 

V  a  X  2  b 


the  point  m  becomes  a  point  of  inflection. 

Now,  as  m  R  (r)  muft,  by  the  nature  of  the  circle,  always  be 

greater  than  m  a  ;  that  is,  as  —  -  ££_  muft  a!  ways  be  more  than 


b  —  c  ;  and  confequently, 


ab  ■ 


a  -j-  2  b  , 


-ac  ■ 


a~\-2b 


be  more  than  b—  cl  that  is, 


ab  +  ac  X  b  —  c  be  more  than  b  —  c  X  b  —  c,  therefore,  c  muft  a!- 
« -j-2^  . 

h  2  «  j 

ways  be  more  than - ;  that  is,  E  M  muft  be  more  than  a  third  pro- 

a-\-  b 

portional  to  ES  and  EA,  in  order  to  have  a  point  of  inflexion  that 
takes  place  in  the  curve:  but,  in  the  prefent  cafe,  ES,  EAj?1!® 
5  EM, 


o 


[M19 


EM,  being  as  13.368,  1,  and  .x  -V  -- or  .039;  therefore,  EM  is  lefs 

34° 

than  the  faid  third  proportional ;  and  confequently,  the  curve  M  m  /*, 
generated  by  the  center  of  the  moon,  has  not  a  point  of  inflexion,  or 
is  no  where  convex  towards  the  fun. 

To  find  the  time  of  the  Moon’s  beginning  to  jhine.  Multiply  her 
age,  if  under  15,  by  48;  and  divide  the  produft  by  60:  the  quotient 
gives  the  hour;  and  the  remainder  the  minute.  If  her  age  be  above 
15  days,  fubtra£l  the  time  thus  found,  from  24;  the  remainder  gives 
the  time  of  lhining  in  the  morning. 

JHorrox  firlt  obferved  the  moon  to  revolve  in  an  ellipfts  round  the  earth 
placed  in  the  lower  umbilicus:  and  Halley  placed  the  center  of  the 
eiliplis  in  an  epicycle,  whofe  center  revolves  uniformly  about  the  earth  : 
and  from  the  motion  in  the  epicycle  arife  the  inequalities  now  ob¬ 
ferved  in  the  progrefs  and  regrefs  of  the  apogee,  and  the  quantity  of 
the  eccentricity. 

Suppofe  the  mean  diftance  of  the  moon  from  the  earth  divided  into 
100,000;  and  let  T  (Plate  166,  fig.  101,)  reprefent  the  earth,  and 
TC  the  mean  eccentricity  of  the  moon  5505  parts;  produce  TC  toB, 
that  CB  may  be  the  line  of  the  greatelt  femimenftmal  equation  120, 
18',  tc  the  radius  TC;  the  circle  BDA,  deferibed  on  the  center  C, 
with  the  interval  CB,  will  be  the  epicycle  wherein  the  center  of  the 
lunar  orb  is  placed,  and  wherein  it  revolves  according  to  the  order  of 
the  letters  BDA.  Take  the  angle  BCD  equal  to  double  the  annual 
argument,  or  double  the  diftance  of  the  true  place  of  the  fun  from  the 
moon’s  apogee  once  equated,  and  CTD  will  be  the  femimenftrual  equa¬ 
tion  of  the  moons  apogee;  and  TD  the  eccentricity  of  it’s  orbit  tend¬ 
ing  to  the  apogee  equated  a  fecond  time.  From  hence  the  moons  mean 
motion,  apogee,  and  eccentricity,  as  alfo  the  greater  axis  of  it’s  orbit 
200,000,  the  moons  true  place,  as  alfo  her  difiance  from  the  earth,  are 
found  by  the  commonefi  methods.  In  the  earth’s  perihelion,  by  rea- 
lon  of  the  greater  force  of  the  fun,  the  center  of  the  moons  orbit  will 
move  more  fwiftly  about  the  center  C  than  in  the  aphelion,  and  that 
in  a  triplicate  ratio  of  the  earth’s  difiance  from  the  fun  inverfely.  By 
reafon  of  the  equation  of  the  center  of  the  fun,  comprehended  in  the 
annual  argument,  the  center  of  the  moon’s  orbit  will  move  more  fwiftly 
in  the  epicycle  BDA,  in  a  duplicate  ratio  of  the  difiance  of  the  earth 
from  the  fun  inverfely. 

That  the  fame  may  fiill  move  more  fwiftly  in  a  fimple  ratio  of  the 
diftance  inverfely  from  the  center  of  the  orbit  D,  draw  DE  towards 
the  moon’s  apogee,  or  parallel  tolC;  and  take  the  angle  EDC  equal 
to  the  excefs  of  the  annual  argument,  above  the  diftance  of  the  moon’s 
apogee  from  the  fun's  perigee  in  confequentia  ;  or,  which  is  the 
fame  thing,  take  the  angle  CDF  equal  to  the  complement  of  »he 
true  anomaly  of  the  fun  to  36°;  and  let  DF  be  to  DC  as  double 
the  eccentricity  of  the  orbis  magnus  to  the  mean  diftance  of  the  fun 
from  the  earth,  and  the  mean  diurnal  motion  of  the  fun  from  the 
moon’s  apogee,  to  the  mean  diurnal  motion  of  the  fun  from  it’s  own 
apogee,  conjun&ly,  i.  e.  as  33^-  is  to  1000,  and  5 2'  27"  l6///,  to 
59'  %"  10"',  conjundtly,  or  as  3  to  100.  Conceive  the  center  of  the 
moon’s  orbit  placed  in  the  point  F,  and  to  revolve  in  an  epicycle,  whofe 
center  i§  D,  and  it’s  radius  DF,  while  the  point  D  proceeds  in  the 
circumference  of  the  circle  DABD:  thus  the  velocity,  wherewith  the 
center  of  the  moon’s  orbit  moves  in  a  certain  curve,  deferibed  about 
the  center  C,  will  be  reciprocally  as  the  cube  of  the’  fun  s  diftance  from 
the  earth. 

The  computation  of  this  motion  is  difficult ;  but  it  will  be  made 
eafy  by  the  following  approximation:  if  the  moon  s  mean  diftance 
from  the  earth  be  100,000  parts;  and  it’s  eccentricity  TC  5505 
of  thofe  parts,  the  right  line  CB  or  CD  will  be  found  1172I,  and 
the  right  line  DF  35-j-.  This  right  line,  at  the  diftance  FC,  fub- 
tends  an  angle  to  the  earth,  which  the  transferring  of  the  center 
of  the  orbit  from  the  place  D  to  F,  generates  in  the  motion  of 
this  center;  and  the  fame  right  line  doubled,  in  a  parallel  fituation, 
at  the  diftance  of  the  upper  umbilicus  of  the  moon’s  orbit  from  the 
earth,  fubtends  the.  fame  angle,  generated  by  that  tranilation  in  the 
motion  of  the  umbilicus;  and  at  the  diftance  of  the  moon  from  the 
earth  fubtends  an  angle  which  the  fame  tranilation  generates  in  the 
motion  of  the  moon;  and  which  may  therefore  be  called  the  fecond 
equation  of  the  center. 

This  equation  of  a  mean  diftance  of  the  moon  from  the  earth,  is 
as  the  fine  of  the  angle  contained  between  the  right  line  Db ,  and 
a  right  line  drawn  from  the  point  F  to  the  moon ,  nearly  ;  and  when 
greateft,  amounts  to  2'  25".  Now  the  angle  comprehended  between 
the  right  line  DF,  and  a  line  from  the  point  D,  is  found  either  by 
fubtra&ing  the  angle  EDF  from  the  mean  anomaly  of  the  moon ,  or 
by  adding  the  moon’s  diftance  from  the  fun  to  the  diftance  of  the  moon  s 
apogee  from  the  apogee  of  the  fun.  And  as  radius  is  to  the  line  of  the 
angle  thus  found,  fo  is  2/,  25",  to  the  fecond  equation  of  the  center  ; 
which  is  to  be  added,  if  that  fine  be  lefs  than  a  femicircle;  and  fub- 
tradfed,  if  greater:  thus  we  have  it’s  longitude  in  the-  very  fyzygies  of 

the  luminaries.  .  , 

If  a  more  accurate  computation  be  required,  the  moon  s  place  thus 
found  muft  be  corrected  by  a  fecond  variation.  I  he  firft  and  prin¬ 
cipal  variation  we  have  already  confidered,  and  have  obferved  it  to 
be  greateft  in  the  odlants.  The  fecond  is  greateft  in  the  quadrants, 
and  arifes  from  the  different  adfion  of  the  fun  on  the  moon  s  orbit, 
according  to  the  different  pofition  of  the  moon’s  apogee  to  the  fun, 
and  is  thus  computed;  as  radius  is  to  the  verfed  fine  of  the  diftance 
of  the  moon’s  apogee  from  the  lun  s  perigee,  in  confequentia,  fo  is 
a  certain  angle  P  to  a  fourth  proportional.  And  as  radius  is  to  the 
fine  of  the  moon’s  diftance  from  the  fun,  fo  is  the  fum  of  this  fourth 
proportional  and  another  angle  Q_  to  the  fecond  variation ;  which  is 
to  be  fubtradfed,  if  the  moon's  light  be  increafing ;  and  added,  if 
diminifhing. 

Thus  we  have  the  moon’s  true  place  in  her  orbit ;  and  by  reduction 
of  this  placfc  to  the  ecliptic,  we  have  the  moon  s  longitude.  The 


angles  P  and  Q_  are  10  be  determined  by  obfervation:  in  the  mean 
time,  if  for  P  be  aftiimed  2,  and  for  Q_i/,  we  fhall  be  near  the  truth. 

Moon,  nature  and  furniture  of  the.  1.  From  the  various  phafes 
of  the.  moon :  from  her  only  fbewing  a  little  part  illumined,  when 
following  the  fun  ready  to  fet:  from  that  part  increafing  as  fhe  re¬ 
cedes  from  the  fun,  till  at  the  diftance  of  180°  fhe  fhines  with  a  full 
face;  and  again  wanes  as  file  re-approaches  that  luminary,  and  lofes 
all  her  light  when  fhe  meets  him  :  from  the  lucid  part’s  being  con- 
ftantly  turned  towards  the  weft,  while  the  moon  increafes  ;  and  to¬ 
wards  the  eaft  when  fhe  decreases:  it  is  evident,  that  only  that  part 
fhines,  on  which  the  fun’s  rays  fall.  And  from  the  phenomena  of 
eclipfes,  happening  when  the  moon  fhould  fhine  with  a  full  face;  viz. 
when  (lie  is  180°  diftant  from  the  fun;  and  the  darkened  parts 
appearing  the  fame  in  all  places;  it  is  evident  ihe  has  no  light  of 
her  own,  but  borrows  whatever  light  fhe  has  from  the  fun:  for  if 
fhe  had,  being  globular,  we  fhould  always  fee  her  with  a  round  full 
orb,  like  the  fun. 

2.  The  moon  fometimes  difappears  in  a  clear  heaven,  fo  as  not  to  be 
difcoverable  by  the  belt  glaffes;  little  ftars  of  the  fifth  and  fixth  mag¬ 
nitude  all  the  time  remaining  vifible.  This  phenomenon  Kepler 
obferved  twice,  anno  1580,  and  1583,  and  Hevelius  in  1620.  Ric- 
ciolus,  and  other  Jefuits  at  Bologna,  and  many  people  throughout 
Holland,  obferved  the  like  April  14,  1642  ;  yet  at  Venice  and  Vienna 
fhe  was  all  the  time  confpicuous.  December  23,  1703,  there  was 
another  total  obfeuration.  At  Arles  fhe  firft  appeared  of  a  yellowifh 
brown  ;  at  Avignon,  ruddy  and  tranfparent,  as  if  the  fun  had  (hone 
through;  at  Marfeilles,  one  part  was  reddifh,  the  other  very  dufky; 
and  at  length,  though  in  a  clear  fky,  fhe  wholly  difappeared.  Here 
it  is  evident,  that  the  colours  appearing  different  at  the  fame  time,  do 
not  belong  to  the  moon;  but  they  are  probably  occafioned  by  our  at- 
mofphere,  which  is  varioufly  difpofed,  at  different  times,  for  refra£liug 
of  thefe  or  thofe  coloured  rays. 

3.  The  eye,  either  naked,  or  armed  with  a  telefcope,  fees  fome 
parts  in  the  moon’s  face  darker  than  others,  which  are  called  macula, 
or  fpots.  Through  the  telefcope,  while  the  moon  is  either  increaling 
or  decreafing,  the  illumified  parts  in  the  maculae  appear  evenly  ter¬ 
minated;  but  in  the  bright  parts,  the  boundary  of  the  light  appears 
jagged  and  uneven,  compofed  of  diflimilar  arches,  convex  and  ■  con¬ 
cave.  (See  Plate  166,  fig.  104.)  There  are  alfo  obferved  lycid  parts 
difperfed  among  the  darker  ;  and  illumined  parts  are  feen  beyond  the 
limits  of  illumination ;  other  intermediate  ones  remaining  ftill  in 
darkr.efs;  and  near  the  macula;,  and  even  in  them,  are  frequently 
feen  fuch  lucid  fpecks.  Befides  the  macula;  obferved  by  the  ancients, 
there  are  other  variable  ones,  invifible  to  the  naked  eye,  called  new 
macula,  always  oppofite  to  the  fun  ;  and  which  are  hence  found 
among  thofe  parts  which  are  the  fooneft  illumined  in  the  increafing 
moon,  and  in  the  decreafing  moon  lofe  their  light  later  than  the  interme¬ 
diate  ones ;  running  round,  and  appearing  fometimes  longer,  fome¬ 
times  fmaller. 

Moon,  to  meafure  the  heights  of  the  mountains  of  the.  Suppofe  ED 
(fig.  103.)  the  moon’s  diameter,  ECD  the  boundary  of  light  and 
darknefs ;  and  A  the  top  of  the  hill  in  the  dark  part  beginning  to  be 
illumined  :  with  a  telefcope  obferve  the  proportion  of  AE,  or  the  dif¬ 
tance  of  A  from  the  line  where  the  light  commences,  to  the  diameter 
ED :  here  we  have  two  fides  of  a  re£tangled  triangle  AE,  CE ;  the 
fquares  of  which  added  together  give  the  fquare  of  the  third  ;  whence 
the  femidiameter  CB  being  fubtrafted,  leaves  AB,  the  height  of  the 
mountain. 

Ricciolus,  v.  gr.  found  the  top  of  the  mount  St.  Catharine  illumined 
at  the  diftance  ofT’T  °f  lhe  moon’s  diameter  from  the  confines  of  light. 
Suppofing,  therefore,  CE8,  and  AEi,  the  fquares  of  the  two  will 
be  65,  whofe  root  is  8.062  the  length  of  AC  :  fubtradling  therefore 
BO — 8,  the  remainder  is  AB=o.o62.  The  moon’s  femidiameter, 
therefore,  is  to  the  mountain’s  height  as  8  is  to  0.062 ;  i.  e.  as 8000  to 
62.  Suppofing,  therefore,  the  femidiameter  of  the  moon  1182  Eng- 
liffi  miles,  by  the  rule  of  three  we  find  the  height  of  the  mountain  9 
miles. 

The  heights,  &c.  of  the  lunar  mountains  being  meafurable,  aftrono- 
mers  have  tdken  occafton  to  give  each  it’s  name.  Ricciolus,  whom  moft 
others  now  follow,  diflinguifhes  them  by  the  names  of  celebrated  aftro- 
norners;  and  by  thefe  names  they  are  ftill  expreffed  in  obfervations  of 
the  lunar  eclipfes,  &c.  See  the  figure,  Plate  166,  fig.  105. 

Aftronomers  are  now  generally  of  opinion,  that  the  moon  has  no 
atmofphere  of  any  vifible  denfity  furrounding  her,  as  we  have  :  for 
if  ft*  had,  we  could  never  fee  her  edge  fo  well  defined  as  it  appears: 
but  there  would  be  a  fort  of  mift  or  hazinefs  around  her,  which 
would  make  the  ftars  look  fainter,  when  they  are  feen  through  it. 
But  obfervation  proves,  that  the  ftars  which  difappear  behind  the 
moon  retain  their  full  luftre  until  they  feem  to  touch  her  very  edge, 
and  then  they  vanifii  in  a  moment.  This  has  been  often  obferved 
by  aftronomers,  but  particularly  by  Caflini,  of  the  ftar  y  in  the 
breaft  of  Virgo,  which  appears  fingle  and  round  to  the  bare  eye; 
but  through  a  reiradling  telefcope  of  fixteen  feet,  appears  to  be  two 
ftars  fo  neat  together,  that  the  diftance  between  them  feems  to  be 
but  equal  to  one  of  their  apparent  diameters.  The  moon  was  ob¬ 
ferved  .to  pafs  over  them  on  the  21ft  of  April,  1720,  N.  S.  and  as 
her  dark  edge  drew  near  to  them,  it  cauled  no  change  in  their  co¬ 
lour  or  fituation.  At  25  min.  14  fee.  paft  twelve  at  night,  the  moft 
wefterlv  of  thefe  ftars  was  hid  by  the  dark  edge  of  the  moon;  and 
in  30  feconds  afterward,  the  moft  eafterly  ftar  was  hid :  each  of 
them  difappearing  behind  the  moon  in  an  inftant,  without  any  pre¬ 
ceding  diminution  of  magnitude  or  brightnefs  ;  which  by  no  means 
could  have  been  the  cafe  it  there  were  an  atmofphere  round  the 
moon;  for  then,  one  of  the  ftars  falling  obliquely  into  it  before  the 
other,  ought  by  refraftion  to  have  fuffered  fome  change  in  it’s  co¬ 
lour,  or  in  it’s  diftance  from  the  other  ftar,  which  was  not  yet  entered 
into  the  atmofphere.  But  no  fuch  alteration  could  be  perceived, 

though 
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though  the  obfervation  was  performed  with  the  utmoft 

that  particular;  and  was  very  proper  to  have  ma f  £  ^  In  total 

The  faint  light,  which  has  been  feen  all  around  the  moon,  in  tota 
eclipfes  of  thf  fun,  has  been  obferved,  during  the  time  of  darknef  ^  to 
have  it’s  center  coincident  with  the  center  ot  the  fun , ,  and  was  there 
fore  much  more  likely  to  arife  from  the  atmofphere  of  the  fun,  than 
from  that  of  the  moon;  for  if  it  had  been  owing  to  the  latter,  it  s  cen¬ 
ter  would  have  gone  along  with  the  moons.  . 

If  there  werefeas  in  the  moon,  (he  could  have  no  clouds,  rains,  nor 
dorms,  as  we  have;  becaufe  fire  has  no  fnch  atmofphere  to  fupport 
the  vapours  which  occafion  them.  And  every  one  knows,  that  when 
the  moon  is  above  our  horizon  in  the  night-time,  fhe  is  vilib e,i inlefs 
the  clouds  of  our  atmofpere  hide  her  from  our  view;  and  all  parts  ot 
her  appear  conftamly  with  the  fame  clear,  ferene,  and  calm  afpedh 
But  thofe  dark  parts  of  the  moon,  which  were  formerly  thought  to  be 
feas,  are  now  found  to  be  only  vaft  deep  cavities,  and  places  which 
refled  not  the  fun’s  light  fo  drongly  as  others,  having  many  caverns 
and  pits  whwfe  diadows  fall  within  them,  and  are  always  dark  on  the 
(ides  next  the  fun;  which  demonftrates  their  being  hollow:  and  molt 
of  thefc  pits  have  little  knobs  like  hillocks  danding  within  them,  and 
cadirtg  diadows  alfo  ;  which  caufe  thefe  places  to  appear  darker  than 
others  which  have  fewer,  or  lefs  remarkable  caverns.  AH  thele  ap¬ 
pearances  diew,  that  there  are  no  feas  in  the  moon ;  for  if  there  were 
any,  their  furfaces  would  appear  fmooth  and  even,  like  thole  on  the 

There  being  no  atmofphere  about  the  moon,  the  heavens  in  the  day¬ 
time  have  the  appearance  of  night  to  a  lunarian  who  turns  his  bac 
towards  the  fun;  and  w'hen  he  does,  the  dais  appear  as  bright  to  him 
as  they  do  in  the  night  to  us.  For  it  is  intirely  owing  to  our  atmo¬ 
fphere  that  the  heavens  are  bright  about  us  in  the  day. 

As  to  the  influence  of  the  moon  on  the  changes  of  our  weather,  and 
the  conditution  of  the  human  body,  we  (hall  obferve,  that  the  vulgar 
dodrine  concerning  it  is  very  ancient,  and  has  gained  credit  among 
the  learned,  without  fufficient  examination ;  but  it  is  wow  generally 
exploded  by  philofophers,  as  equally  deditute  of  alt  foundation  in  phy- 
fical  theory,  and  unfupported  by  any  plaufible  analogy.  The  common 
opinion  is,  that  the  lunar  influence  is  exerted  at  the  lyzygies  and  qua- 
dratures,  and  for  three  days  before  and  after  each  of  thofe  epochs. 
There  are  twenty-four  days,  therefore,  in  each  fynodic  month,  over 
which  the  moon,  at  this  rate,  is  fuppofed  to  preiide;  and  as  the  whole 
confids  but  of  29  days  I2|  hours,  only  5 \  days  are  exempt  from  her 
pretended  dominion.  Hence,  though  the  changes  of  the  weather  fhould 
happen  to  have  no  connection  whatever  with  the  moon  s  afpeCts,  and 
they  fhould  be  diftributed  in  an  equal  proportion  through  the  whole 
fynodic  months  yet  any  one  who  fhall  predict,  that  a  change  {hall 
happen  on  fome  one  of  the  twenty-four  days  aifigned,  rather  than  on 
any  of  the  remaining  5$,  will  always  have  the  chances  a4  to  e.\  in 
his  favour.  Men  may,  therefore,  eafily  deceive  themfelves,  efpecially 
in  fo  unfettled  a  climate  as  our’s.  Moreover,  the  writers  who  treat  of 
the  figns  of  the  weather,  derive  their  prognoftics  from  circumffances, 
which  neither  argue  any  real  influence  of  the  moon  as  a  caufe,  nor  any 
belief  of  fuch  an  influence,  but  are  merely  indications  of  the  date  of 
the  air  at  the  time  of  obfervation  :  fuch  are,  the  fhape  of  the  horns,  the 
degree  and  colour  of  the  light,  and  the  number  and  quality  of  the  lu¬ 
minous  circles  which  fometimes  furround  the  moon,  and  the  circum- 
dances  attending  their  difappearance.  The  vulgar  foon  began  to  con- 
fider  thefe  things  as  caufes,  which  had  been  propofed  to  them  only  as 
figns:  and  the  notion  of  the  moon's  influence  on  all  terredrial  things 
was  confirmed  by  her  manifefi  effeft  upon  the  ocean. 

The  famous  Dr.  Mead  was  a  believer  in  the  influence  of  the  fun 
and  moon  on  the  human  body,  and  publifhed  a  book  to  this  purpofe, 
intitled,  Delmperio  Solis  ac  Lunas  inCorpore  humano:  but  this  opi¬ 
nion  has  beenexploded  by  philofophers,  as  equally  unreafonable  in  it- 
felf,  and  contrary  to  fad.  As  the  mod  accurate  and  fenfible  barometer 
is  not  affeCled  by  the  various  pofitions  of  the  moon,  it  is  not  likely  that 
the  human  body  fhould  be  affeded  by  them.  See  the  article  Lu¬ 
natic. 

Moon,  harvejl.  It  is  remarkable,  that  the  moon,  during  the  week 
in  which  fhe  is  full  in  harved,  rifes  fooner  after  fun-fetting  than  fhe 
does  in  any  other  full  moon  week  in  the  year.  By  doing  fo,  fhe  affords 
an  immediate  fupply  of  light  after  fun-fet,  which  is  very  beneficial  to 
the  farmers  for  reaping  and  gathering  in  the  fruits  of  the  earth:  and 
they  diftinguifh  this  full  moon  from  all  the  others  in  the  year,  by  calling 
it  the  harvejl-moon. 

Years  in  which  the  harvejl  moons  have  been  and  will  be  lead 
beneficial. 
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We  may  obferve,  farther,  that  in  dimmer,  with  us,  the  full  moons 
are  !°w>  and  their  day  is  fhort  above  the  horizon,  when  the  nights 
are  fhort,  and  we  have  the  lead  occafion  for  ,7;<w«-light:  in  winter 
they  go  high,  and  day  long  above  the  horizon,  when  the  nights  are 
long,  and  we  want  the  greated  quantity  of  moon- light.  Moreover, 


as  the  fun  is  above  the  horizon  of  the  north  pole,  from  the  20th  of 
March  till  the  23d  of  September,  it  is  plain  that  the  moon,  when  full, 
being  oppofite  to  the  fun,  mud  be  below  the  horizon  during  that  half 
of  the  year.  But  when  the  fun  is  in  the  fouthern  half  of  the  ecliptic, 
he  never  rifes  to  the  north  pole,  during  which  half  of  the  year,  every 
full  moon  happens  in  fome  part  of  the  northern  half  of  the  ecliptic, 
which  never  fets.  Confequently,  as  the  polar  inhabitants  never  fee  the 
full  moon  in  dimmer,  they  have  her  always  in  the  winter,  before,  at, 
and  after  the  full,  fhining  for  fourteen  of  our  days  and  nights.  And 
when  the  fun  is  at  his  greated  depredion  below  the  horizon,  being  then 
in  Capricorn,  the  moon  is  at  her  fird  quarter  in  Aries,  full  in  Cancer,  and  1 
at  her  third  quarter  in  Libra.  And  as  the  beginning  of  Aries  is  the 
rifling  point  of  the  ecliptic.  Cancer  the  highed,  and  Libra  the  fetting 
point,  the  moon  rifes  at  her  fird  quarter  in  Aries;  is  mod  elevated 
above  the  horizon,  and  full,  in  Cancer  ;  and  fets  at  the  beginning  of 
Libra  in  her  third  quarter,  having  continued  vifible  for  fourteen  diur¬ 
nal  rotations  of  the  earth.  Thus  the  poles  are  fupplied  one  half  of  the 
winter  time  with  condant  moon- light  in  the  fun’s  abfence;  and  only 
lofe  fight  of  the  moon  from  her  third  to  her  fird  quarter,  while  fhe 
gives  but  very  little  light,  and  could  be  but  of  little,  and  fometimes  of 
no  fervice  to  them.  See  the  article  Moon,  in  Sydem  of  Astronomy, 
p.  260,  &c. 

MOOR,  denotes  an  unlimited  tra£l  of  land,  ufually  over-run  with 
heath. 

MooR-rw£,  or  gor-cock,  a  fpecies  of  tetrao,  with  a  forked  tail, 
fpotted  with  white  underneath.  It  is  a  native  of  England,  but  very 
rare  :  the  male  is  throughout  of  a  very  deep  iron  grey,  without  any  va¬ 
riegation  ;  and  the  female  is  alfo  grey,  and  variegated  with  tranfverfe 
lines  of  black. 

Moor-^m,  in  ornithology,  a  well-known  water-bird,  fomewhat 
like  the  coot  in  fhape,  but  fmaller,  and  very  much  flatted  in  the  body; 
the  crown  of  the  head,  hind  part  of  the  neck,  the  back,  and  coverts 
of  the  wings,  are  of  a  fine,  but  very  deep  olive-green;  it’s  feet  are 
greenidi,  and  it’s  bread  a  lead-coloured  blue;  it’s  belly  greyifh ;  the 
colours  of  the  plumage  in  the  female  are  much  lefs  brilliant  than 
thofe  of  the  male;  and  it  is  inferior  in  fize.  This  bird  is  common 
about  our  rivers,  breeds  twice  or  thrice  in  the  dimmer,  drikes  with  the 
bill  like  a  hen,  and  in  the  fpring  has  a  fhrill  call:  it  is  a  well-taded 
bird. 

Moor,  or  Moory  land,  in  agriculture,  is  a  black,  light,  and  foft 
earth,  very  loofe,  and  without  any  admixture  of  dones;  and  with  very 
little  clay  or  fand. 

The  fenny  places  which  have  this  foil  are  liable  to  be  glutted  with 
wet  ;  and  to  remedy  the  inconveniences  arifing  from  thence,  the 
farmers  who  rent  thefe  lands  have  a  cudom  of  burning  the  foil,  which 
being  of  a  fomewhat  bituminous  fubdance,  readily  catches  flame. 

Moor-/?«,  a  very  remarkable  kind  of  done,  found  in  Devonfhire, 
Cornwall,  and  fome  other  parts  of  England,  and  ufed  in  the  coarfer 
works  of  the  prefent  builders.  It  is  truly  a  white  granite,  and  a  very 
valuable  done,  principally  of  a  white  and  black  colour.  It  is  ufed  in 
London  for  the  deps  of  public  buildings,  and  on  other  occafions,  where 
great  drength  and  hardnefs  are  required. 

MOORING,  at  fea,  is  the  a£t  of  confining  and  fecuring  a  {hip  in  a 
particular  dation,  by  chains  or  cables,  which  are  either  fadened  to  the 
adjacent  fhore,  or  to  anchors  in  the  bottom.  To  moor  acrofs,  is  to  lay 
out  one  of  the  anchors  on  one  fide.  To  moor  along,  is  to  have  an  an¬ 
chor  a  river,  and  a  hawfe  on  fhore.  To  moor  quarter-Jhot ,  is  to  moor 
quartering,  between  the  two  fird  ways. 

MOORS,  in  the  ide  of  Man,  lord’s  bailiffs,  thofe  who  fummon  the 
courts  for  the  feveral  iheathings.  * 

Moors-W,  in  chemidry,  a  copper  cap  made  in  form  of  a  head. 
It  alfo  denotes  the  head  of  a  copper  or  glafs  dill  or  alembic. 

MOOSE-rsfcfr,  of  America.  Mr.  Jofelyn  fays,  it  is  a  very  fine 
creature,  growing  to  twelve  feet  high;  the  horns  are  extremely  beau¬ 
tiful,  with  broad  palms,  fome  of  thofe  full  grown  being  two  fathoms 
from  the  tip  of  one  horn  to  the  tip  of  the  other.  But  the  bed  account 
we  have  of  it,  is  from  Mr.  Paul  Dudley.  This  gentleman  fays,  that 
they  are  of  two  kinds:  the  common  light-grey  moofe-deer,  called  by  the* 
Indians  wampooje,  and  the  larger  black  moofe.  The  grey  moofe  is  the 
fame  animal  which  Mr.  Clayton,  in  his  account  of  the  Virginian  qua¬ 
drupeds,  publifhed  in  the  Philofbphical  Tranfa&ions,  calls  the  elk ; 
and  this  is  the  creature,  deferibed  in  the  Anatomical  Difcoveries  of  the 
Paris  Academy,  under  the  name  of  the  dag  of  Canada.  Horns  of  this 
creature  have  been  fent  from  Virginia,  and  called  elks’  horns:  they 
are  wholly  the  fame  with  thofe  of  our  red  deer,  except  in  fize;  weigh¬ 
ing  about  twelve  pounds,  and  meafuring  from  the  burr  to  the  tip  about 
fix  feet  long.  See  Elk. 

Mr.  Dudley  fays,  that  the  grey  mooj'e  is  like  the  Englifh  deer;  and 
that  thefe  creatures  herd  together  thirty  or  more  in  a  company.  The 
black  or  large  moofe  has  been  taken,  he  fays,  meafuring  fourteen  fpans 
in  height  from  the  withers,  which,  allowing  nine  inches  to  the  fpan,  is 
ten  feet  and  a  half.  The  dag  or  male  of  this  kind  has  a  palmed  horn, 
not  like  that  of  our  common  or  fallow  deer,  but  the  palm  is  much 
longer  and  more  like  to  that  of  the  German  elk;  but  it  differs  from 
that  in  having  a  branched  brow-antler  between  the  burr  and  the  palm, 
which  the  German  elk  hath  not. 

MOOT,  a  difficult  cafe  argued  by  the  young  barriders  and  dudents 
at  the  inns  of  court,  by  way  of  exercife,  the  better  to  qualify  them  for 
practice,  and  to  defend  the  caufes  of  their  clients.  This,  which  is  called 
mooting,  is  the  chief  exercife  of  the  inns  of  court.  Particular  times  are 
appointed  for  the  arguing  wucZ-cafes :  the  place  where  this  exercife  «s 
performed,  was  anciently  called  Moot- hall ;  and  there  is  a  bailiff,  or 
furveyor  of  the  moots,  annually  chofen  by  the  bench,  to  appoint  the 
moot- men  for  the  inns  of  chancery,  and  to  keep  an  account  of  the  per¬ 
formance  of  exercifes. 

MOP,  in  fome  counties  in  England,  is  the  term  for  what  is 
called  the  datute  in  other  places ;  being  the  time  that  young  perfons 
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who  intend  themfelves  for  fervants,  meet  at  fome  certain  place,  in 
order  to  be  hired  into  fervices. 

MORA1,  is  the  name  given  at  Otaheite,  in  the  South  Sea,  to 
their  burying  grounds,  which  are  alfo  places  of  worlhip.  The  male 
deities,  for  they  have  them  of  both  fexes,  are  worfhipped  by  the 
men,  and  the  female  by  the  women;  and  each  have  morais ,  to 
which  the  other  fex  is  not  admitted,  though  they  have  alfo  morais 
common  to  both. 

MORALITY,  a  conformity,  in  things  and  aftions,  to  thofe  un¬ 
alterable  obligations  which  refult  from  the  nature  of  our  exigence, 
and  the  neceffary  relations  of  life;  whether  to  God  as  our  Creator, 
or  to  mankind  as  our  fellow-creatures. 

MORALS,  or  Moral  Philosophy,  is  the  fcience  of  manners 
or  duty  ;  which  it  traces  from  man’s  nature  and  condition,  and 
thews  to  terminate  in  his  happinefs.  In  other  words,  it  is,  the 
knowlege  of  our  duty  and  felicity ;  or,  the  art  of  being  virtuous  and 
happy. 

The  bell  leffon  of  morals  is  contained  in  the  Chriflian  fcheme, 
which  clearly  and  fully  lays  open  the  connections  of  our  nature,  both 
material  and  immaterial,  and  future  as  well  as  prefent.  What  an 
ample  and  beautiful  detail  does  it  prefent  of  the  duties  we  owe  to 
God,  to  fociety,  and  ourfelves,  promulgated  in  the  moll  fimple,  in¬ 
telligible,  and  popular  manner;  diverted  of  every  partiality  of  fed! 
or  nation  ;  and  adapted  to  the  general  ftate  of  mankind!  With  what 
bright  and  alluring  examples  does  it  illuftrate  and  recommend  the 
pra&ice  of  thofe  duties;  and  with  what  mighty  fandfions  does  it 
enforce  that  pradfice!  How  ftrongly  does  it  defcribe  the  corruptions 
of  our  nature  ;  the  deviations  of  our  life  from  the  rule  of  duty,  and 
the  caufes  of  both !  How  marvellous  and  benevolent  a  plan  of  Re¬ 
demption  does  it  unfold,  by  which  thofe  corruptions  may  be  reme¬ 
died,  and  our  nature  reftored  from  it’s  deviations  to  tranfcendent 
heights  of  virtue  and  piety!  Finally,  what  a  fair  and  comprehenfive 
profpedl  does  it  give  us  of  the  adminiftration  of  God,  of  which  it 
reprefents  the  prefent  ftate  only  as  a  fmall  period,  and  a  period  of 
warfare  and  trial !  How  folemn  and  unbounded  are  the  fcenes  which 
it  opens  beyond  it!  the  refurre&ion  of  the  dead,  the  general  judg¬ 
ment,  the  equal  diftribution  of  rewards  and  punilhments  to  the  good 
and  the  bad ;  and.  the  full  completion  of  divine  wifdom  and  good- 
nefs  in  the  final  eftablirtiment  of  order,  perfection,  and  happinefs! 
How  glorious,  then,  is  that  Scheme  of  Religion,  and  how  wor¬ 
thy  of  afFeCIion  as  well  as  of  admiration,  which,  by  making  fuch  dif- 
coveries,  and  affording  fuch  artiftances,  has  difclofed  the  unfading 
fruits  and  triumphs  of  virtue, and  fecured  it’s  interefts  beyond  the 
power  of  time,  and  the  reach  of  calamitous  events.  See  the  article 
Christian  Religion,  or  Christianity. 

MORASS,  Moor,  marfhy  or  fenny  low  grounds,  on  which  wa¬ 
ters  are  lodged.  In  Scotland,  Ireland,  the  north  of  England,  &c. 
they  have  a  peculiar  kind  of  morafj'es,  called  peat-mojjes ,  from  which 
peat  and  turf  for  fuel  are  dug. 

In  the  Philofophical  Tranfadlions,  the  Earl  of  Cromartie  gives  a 
particular  account  of  thefe  moffes.  They  are  covered  with  a  heathy 
fcurf,  under  which  is  a  black,  moirt,  fpongy  earth,  ordinarily  from 
three  or  four  to  feven  or  eight  feet  in  depth,  though  in  fome  places 
twice  or  thrice  as  much.  This  earth  is  cut  horizontally  into  oblong 
fquares,  with  iron  fpades  for  that  purpofe,  and  are  eight  or  nine 
inches  long,  and  four  or  five  broad,  which  are  dried  in  the  fun  in 
piles  made  for  that  purpofe.  The  more  black  and  folidthe  peat,  the 
better  firing.  Molfes  are  always  level,  though  frequently  found 
on  hills,  and  near  the  tops  too;  yet,  he  obferves,  that  moffes  have 
Always  a  delcent  to  them,  and  generally  from  them,  infomuch  that 
he  never  knew  the  water  might  ftagnate.  It  is  the  water  draining 
from  above,  that  feems  to  be  the  parent  of  peat..  In  many  of  thefe 
moffes  are  found  quantities  of  fir  and  oak  w  ood,  commonly  whole 
trees  ;  whence  it  appears  there  muft  have  been  Handing  woods  here 
formerly.  To  prove  this,  that  noble  lord  gives  us  the  hilfory  and 
origin  of  a  mofs,  in  a  great  meafure  from  his  own  experience,  in 
the  parifh  of  Lochburn. 

MORATUR,  or  Demoratur,  in  law,  he  demurs ;  a  term  ufed 
when  one  of  the  parties  in  a  caufe  demurs,  and  does  not  proceed  in 
pleading,  but  refts  upon  the  judgment  of  the  court  in  fome  particular 
point,  either  in  relation  to  the  fufficiency  of  the  declaration,  or  the 
pleas  of  the  contrary  party ;  upon  which  the  court,  after  taking 
fome  time  to  argue  and  advife,  determine  the  point. 

MORAVIAN,  or  Bohemian  brethren,  in  ecclefiaftical  hiftorv, 
were  proteftants  of  Bohemia,  who,  in  the  fifteenth  century,  threw 
off  the  defpotic  yoke  of  Rome,  animated  by  the  zealous  exhortations 
and  heroic  example  of  John  Hufs.  See  Herrnhuters. 

MORBID,  among  phyficians,  lignifies  difeafed  or  corrupt,  a  term 
applied  either  to  an  unfound  conrtitution,  or  to  thofe  parts  or  hu¬ 
mours  that  arc  infedled  by  a  difeafe.  See  the  article  Disease. 

Morbid,  in  painting,  denotes  fat  flefh,  very  ftrongly  expreffed. 

MORDELLA,  in  zoology,  a  genus  of  four-winged  flies,  of  the 
caleoptera  ordtr  of  infers.  The  antennae  are  filiform  and  lerrated ; 
and  the  head  deflexed  under  the  neck. 

MORE ’s-bead,  in  the  manege,  implies  the  colour  of  a  roan-horfe, 
who,  befiaes  the-mixture  or  blending  of  a  bay  and  a  grey,  has  a  black 
head,  and  black  extremities,  as  the  mane  and  tail.  See  the  article 
Roan. 

MORESK,  or  Morisko,  a  kind  of  painting,  carving,  &e.  done 
after  the  manner  of  the  Moors ;  confiding  of  feveral  grotefque  pieces 
and  compartiments  promifcuoufly  intermingled,  not  containing  any 
perfedt  figure  of  a  man,  or  other  animal,  but  a  wild  refemblance  of 
birds,  hearts,  trees,  &c;  Thefe  are  alfo  called  arabefques,  and  are 
particularly  ufed  in  embroideries,  damafk-work,  &c. 

Morejque ■  dances,  vulgarly  called  morrice-dances,  are  thofe  altogether 
in  imitation  of  the  Moors;  as  farabands,  chacones,  &c.  and  are 
ufually  performed  with  caftanets,  tambours,  &C. 

MORGAY,  the  fca-fifh,  called  alfo  the  rough  hound-filh,  of  the 
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galeus  kind.  It  is  of  a  pale,  and  fomewhat  reddifh  grey,  and  is 
fpotted  with  brown  and  whirilh  fpots  ;  the  belly  is  filver  white, 
and  the  body  long  and  round ;  it’s  fkin  is  very  rough,  and  it’s  flefh 
very  firm,  and  finely  flavoured  ;  fome  fay  it  taftes  of  mufk,  or  fome 
fuch  perfume.  It  is  the  fmalleft  of  all  this  genus  of  fifties,  and 
feldom  weighs  above  a  pound  and  a  half. 

MORILLES,  a  kind  of  mufhroom,  about  the  bignefs  of  a  wal¬ 
nut,  pierced  with  holes  like  a  honey-comb,  and  find  to  be  good  for 
creating  an  appetite.  They  are  alfo  accounted  reftorative,  and  fre¬ 
quently  ufed  in  fauces  and  ragous. 

MORNING,  the  beginning  of  the  day,  the  firft  appearance  of 
light,  or  the  time  from  midnight  till  noon. 

Morning  far,  is  the  planet  Venus,  when  a  little  to  the  weft- 
ward'of  thelun;  that  is,  when  (he  rifes  a  little  before  him.  In 
this  fituation  fhe  is  called,  by  the  Greeks,  Phofphorus ;  by  the  Latins, 
Lucifer,  &c. 

MOROCCO,  mdrroquin ,  in  commerce,  a  fine  kind  of  leather, 
prepared  of  the  fkin  of  an  animal  of  the  goat  kind,  and  imported 
from  the  Levant,  Barbary,  &c. 

The  name  was  probably  taken  from  the  kingdom  of  Morocco, 
whence  the  mannerof  preparing  it  was  borrowed,  which  is  this:  the 
lkins  being  firft  dried  in  the  hair,  are  fteeped  in  clear  water  three  days 
and  nights;  then  ftretched  on  a  tanner’s  horfe,  beaten  with  a  large 
knife,  and  fteeped  afrefh  in  water  every  day,  till  they  be  well  come; 
then  they  are  thrown  into  a  large  vat  in  the  ground  full  of  water, 
wherequick-hmehas  been  flaked,  and  there  lie  fifteen  days;  whence 
they  are  taken,  and  again  returned  every  night  and  morning.  Then 
they  are  thrown  into  a  frefh  vat  of  lime  and  water,  and  ftiifted  night 
and  morning  for  fifteen  days  longer;  thenrinfed  in  clear  water,  and 
the  hair  taken  off  on  the  leg  with  the  knife,  returned  into  a  third  vat, 
and  lhifted  as  before  for  eighteen  days;  fteeped  twelve  hours  in  a 
river,  taken  out,  rinfed,  put  in  pails,  where  they  are  pounded  with 
wooden  peftles,  changing  the  water  twice  ;  then  laid  on  the  horfe, 
and  the  flefh  taken  off;  returned  into  pails  of  new  water,  taken  out, 
and  the  hair  fide  feraped;  returned  into  frefh  pails,  taken  out,  and 
thrown  into  a  pail  of  a  particular  form,  having  holes  at  bottom :  here 
they  are  beaten  for  the  fpace  of  an  hour,  and  frefh  water  poured  on 
from  time  to  time  ;  then  being  ftretched  on  the  leg,  and  feraped  on 
either  fide,  they  are  returned  into  pails  of  frefh  water,  taken  out, 
ftretched  and  fewed  up  all  around  in  manner  of  bags,  leaving  out  the 
hinder  legs  as  an  aperture  for  the  conveyance  of  a  certain  mixture. 

The  fkins  thus  fewed  are  put  in  lukewarm  water  where  dogs  ex¬ 
crements  have  been  diffolved.  Here  they  are  ftirred  with  long  poles 
for  half  an  hour,  left  to  reft  a  dozen  hours,  taken  out;  rinfed  in  frefh 
water,  and  filled  by  a  tunnel  with  a  preparation  of  water  and  fumac, 
mixed  and  heated  over  the  fijre  till  ready  to  boil ;  and,  as  they  are 
filled,  the  hind  legs  are  fewea  up  to  flop  the  paffage.  In  this  ftate 
they  are  let  down  into  the  veffelof  water  and  fumac,  and  kept  ftir- 
ring  for  four  hours  fucceffively  ;  taken  out  and  heaped  on  one  ano¬ 
ther;  after  a  little  time  their  fides  are  changed;  and  thus  they  con¬ 
tinue  an  hour  and  a  half,  till  drained.  This  done,  they  are  loofened, 
and  filled  a  fecond  time  with  the  fame  preparation,  fewed  up  again, 
and  kept  ftirring  two  hours,  piled  up,  and  drained  as  before.  This 
procefs  is  again  repeated,  with  this  difference,  that  they  are  now 
(tirred  only  a  quarter  of  an  hour ;  after  which  they  are  left  till  morn¬ 
ing,  when  they  are  taken  out,  drained  on  a  rack,  unfewed,  the  fumac 
taken  out,  folded  in  two  from  head  to  tail,  the  hair  fide  outwards, 
laid  over  each  other  on  the  leg,  to  perfedf  their  draining,  ftretched 
out  and  dried  ;  then  trampled  under  foot  by  two  and  two,  ftretched 
on  a  wooden  table,  what  flefh  and  fumac  remains  feraped  off,  the 
hair  fide  rubbed  over  with  oil,  and  that  again  with  water. 

Then  they  are  wrung  with  the  hands,  ftretched,  and  preffed  tight 
on  the  table  with  an  iron  inftrument  like  that  of  a  currier,  the  flefh- 
fide  uppermoft  ;  then  turned,  and  the  hair  fide  rubbed  ftrongly  over 
with  a  handful  of  ruffles,  tofqueezeout  as  much  of  the  oil  remain¬ 
ing  as  poffible.  The  firft  courfe  of  black  is  now  laid  on  the  hair-fide, 
by  means  of  a  lock  of  hair  twifted  and  fteeped  in  a  kind  of  black  dye, 
prepared  of  four  beer,  wherein  pieces  of  old  rufty  iron  had  been 
thrown.  When  half  dried  by  hanging  in  the  air,  they  are  ftretched  on 
a  table,  rubbed  over  every  way  with  a  paumelle,  or  wooden-toothed 
inftrument,  to  raife  the  grain,  over  which  is  parted  a  light  couche  of 
water,  then  fleeked  by  rubbing  them  with  rufhes  prepared  for  the 
purpofe.  Thus  fleeked,  they  have  a  fecond  couche  of  black,  then 
dried,  laid  on  the  table,  rubbed  over  with  a  paumelle  of  cork,  to 
raife  the  grain  again ;  and,  after  a  light  couche  of  water,  fleeked  over 
anew ;  and  to  raife  the  grain  a  third  time,  a  paumelle  of  wood  is  ufed. 

After  the  hair-fide  has  received  all  it’s  preparations,  the  flefli-fide 
is  pared  with  a  lharp  knife  for  the  purpofe;  the  hair-fide  is  ftrongly 
rubbed  over  with  a  woollen  cap,  having  before  given  it  a  glofs  with 
barberries,  citron,  or  orange.  The  whole  is  finilhed  by  railing  fhe 
grain  ffghtly,  for  the  laft  time,  with  the  paumelle  of  cork  ;  fo  that 
they  are  notv  fit  for  the  market. 

Manner  of  preparing  Red  Morocco.  After  fteeping,  ftretching, 
feraping,  beating,  and  rinling,  as  before,  they  are  at  length  wrung, 
ftretched  on  the  leg,  and  palled  after  each  other  into  water  where 
alum  has  been  diflolved.  Thus  alumed,  they  are  left  to  drain  till 
morning,  then  wrung  out,  pulled  on  the  leg,  and  folded  from  head 
to  tail,  the  flefh  inwards. 

In  this  ftate  they  receive  their  firft  dye,  by  parting  them  after  one 
another  into  a  red  liquor,  prepared  with  laqus,  and  fome  other  in¬ 
gredients,  which  the  marroquineers  keep  a  fecret.  This  they  repeat 
again  and  again,  till  the  lkins  have  got  their  firft  colour  ,  then  they 
are  rinfed  in  clear  water,  ftretched  on  the  leg;  and  left  to  drain  1 2 
hours  ;  thrown  into  water;  into  which  white  galls  pulverized  have 
been  parted  through  a  fieve*  and  ftirred  incellantly  for  a  day  with 
long  poles ;  taken  out,  hung  on  a  bar  acrofs  the  water  all  night,  white 
againft  red,  and  red  againll  white*  and  in  the  morning  the  water 
ftirred  up,  and  the  lkins  returned  into  it  for  twenty-four  hours. 
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MOROCHTHUS,  in  natural  hiftory,  an  indurated  clay,  called 
by  us,  French  chalk;  ferving  taylors  and  others  to  mar  k  w  1  h. 

MORPHEW  ytnorbhaa,  a  leprous  fort  of  freckle,  or  icurf,  vrh 
breaks  out  fometinJ  upon  the  fkin,  particularly  about  the  fore- 

1,1 Mi>RSEdi^°o“&'.h=n,me  of  a  monftrou,  f=a  animal,  called 
bv  feme  the  “Lm  and  wdrm,  and  by  others,  very  tmproperly, 
the  and  ,q„u„mrim,.  It  has  two  large  prominent  and 

crookedSs“n  the  upper  jaw,  which  are  as  floe  as  tvory,  and  are 
ufed  by  artificers  for  the  fame  purpofes;  and  four  ganders  on  both 
fides  above  and  below,  but  no  cutting  teeth  :  the  teeth  h?ve  bee" 
fometimes  found  of  the  weight  of  twenty  pounds  each  :  it ^  brings 
forth  ufually  but  one  voung  at  a  t.me,  never  more  than  two.  it  is 
a  very  ftrong  and  vigorous  animal,  and  difficultly  taken ;  when  1  is 
caught,  it  is  ufually  at  land,  feldom  at  fea.  See  Plate  ^2,  fig.  3  • 
Thefe  animals  inhabit  the  coaft  of  Spitsbergen,  Nova  Zambia, 
Hudfon’s  Bav,  and  the  Gulph  of  St.  Laurence,  and  the  Icy  Sea,  as 
far  as  Cane  Ifchuktfchi ;  they  are  gregarious ;  in  fome  places  appear 
in  herds  of  hundreds;  are  ffiy  animals,  and  avoid  places  that  are 
much  haunted  by  mankind. 

MORT,  the  Salmon,  while  in  it’s  third  year  s  growth. 
MORTALITY,  a  term  frequently  ufed  to  figmfy  a  contagious 
difeafe,  which  deftroys  great  numbers  of  either  men,  or  beads.  . 

Mortality,  bills  of,  are  accounts  or  registers,  fpecifying  the 
numbers  born,  married,  and  buried  in  any  pariffi,  town,  or  dutrict. 
In  general,  they  contain  only  thefe  numbers  ;  and  even  when  thus 
limited,  are  of  great  ufe,  by  fhewing  the  degrees  of  healthinefs  and 
prolificnefs,  and  the  progrefs  of  population,  in  the  places  where  they 

are  kept.  -  .  , 

At  Northampton,  though  more  males  are  born  than  females,  and 
nearly  the  fame  number  die  ;  yet  the  number  of  living  females  ap¬ 
peared,  by  an  account  taken  in  1746,  to  be  greater  than  the  num  er 
of  males,  in  the  proportion  of  2301  to  1770,  or  39  to  30. 

At  Berlin  it  appeared,  from  an  accurate  account  which  was  taken 
of  the  inhabitants  in  1747,  that  the  number  of  female  citizens  ex¬ 
ceeded  the  number  of  male  citizens  in  the  proportion  of  459  t°  39 1  • 
And  yet,  out  of  this  fmaller  number  of  males,  more  had  died  for 
twenty  years  preceding  1751,  in  the  proportion  of  19  to  17. 

At  Edinburgh,  in  1743,  the  number  of  females  was  to  the  number 
of  males,  as  4  to  3.  '  But  the  females  that  died  annually  from  1749 
to  1758,  were  to  the  males  in  no  higher  proportion  than  3-5-  to  3* 

In  thirty-nine  pa ri flies  of  the  diftrift  of  Vaud  in  Switzerland,  the 
number  of  males  that  died  during  ten  years  before  1J66,  was  8170; 
of  females,  8 1 67  ;  of  whom,  the  numbers  that  died  under  one  year  of 
age,  were  1817  males,  and  1305  females ;  and  under  ten  years  of  age, 
3099  males,  and  2598  females.  In  the  beginning  of  life,  therefore, 
and  before  any  emigrations  can  take  place,  the  rate  of  mortality  among 
males  appears  to  be  greater  than  among  females.  And  this  is  ren¬ 
dered  yet  more  certain  by  the  following  accounts.  At  V evey,  in  the 
difiridt  of  Vaud,  juft  mentioned,  there  died  in  the  courfe  of  twenty 
years,  ended  at  1764,  in  the  firft  month  after  birth,  of  males,  135  to 
89  females  ;  and  in  the  firft  year,  225  to  162.  To  the  fame  eff'etft, 
it  appears,  that  in  Berlin  203  males  die  in  the  firft  month,  and  but 
168  females;  and  in  the  firft  year,  489  to  395 ;  and  alfo,  that  in 
Holland  396  males  die  in  the  firft  year  to  306  females. 

We  ffiall  here  only  add  the  following  tabic,  taken  from  a  me¬ 
moir  of  Mr.  Wargentin’s,  publifhed  in  the  colleftion  of  the  Me¬ 
moirs  of  the  Royal  Academy  of  Sciences  at  Stockholm,  printed  at 

Paris,  in  1772.  .  . 

In  all  Sweden,  for  nine  years,  ended  in  1763,  the  proportion  of 
females  to  males  that  died,  out  of  a  given  number  living,  was. 
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were  eftablifhed  in  1772,  atChcfter,  and  alfo  in  1773,  at  Warring¬ 
ton,  in  Lancaffiire  ;  and  they  are  fo  comprehenfive  and  corre6l,  that 
there  is  reafon  to  expebl  they  will  afford  much  inftrudion  on  the 
fubjed  of  human  mortality ,  and  the  values  of  lives. 

But  the  country  mod  diftinguifhed  in  this  refped,  is  Sweden  ;  for 
in  that  kingdom  exad  accounts  are  taken  of  the  births,  marriages, 
and  burials,  and  of  the  numbers  of  both  fexes  that  die  at  all  ages  in 
every  town  and  diftrid;  and  alfo,  at  the  end  of  every  period  of  five 
years,  of  the  numbers  living  at  every  age  ;  and  at  Stockholm,  a  fo- 
ciety  is  eftablifhed,  whofe  bufinefs  it  is  to  fuperintend  and  regulate 
the  enumerations,  and  to  colled  from  the  different  parts  of  the  king¬ 
dom  the  regifters,  in  order  to  digeft  them  into  tables  of  obfervation. 
Thefe  regulations  were  begun  in  Sweden,  in  1755. 

What  has  been  obferved,  concerning  the  period  of  life  at  which 
people  remove  from  the  country  to  fettle  in  towns,  would  ap¬ 
pear  fufficiently  probable,  were  there  no  fuch  evidence  for  it  as  has 
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been  mentioned;  for  it  might  be  well  reckoned,  that  thefe  people 
in  general  mull  be  jingle  perfons  in  the  beginning  of  mature  life, 
who,  not  having  yet  obtained  fettlements  in  the  places  where  they 
were  born,  migrate  to  towns  in  quell  of  employments. 

Having  premifed  thefe  obfervations,  it  will  be  proper  next  to 
endeavour  to  explain  diftindly  the  effed  which  thefe  acceffions  to 
towns  muft  have  on  tables  of  obfervation  formed  from  their  bills 
of  mortality.  This  is  a  fubjed  proper  to  be  infilled  on,  becaufe 
miftakes  have  been  committed  about  it;  and  becaufe  alfo  the  dif- 
cuffion  of  it  is  neceffary  to  fhew,  how  near  to  truth  the  values  of 
lives  come,  as  deduced  from  fuch  tables. 

The  following  general  rule  may  be  given  on  this  fubjed.  If  a 
place  has,  for  a  courfe  of  years,  been  maintained  in  a  ftate  nearly 
ftationary ,  as  to  number  of  inhabitants,  by  recruits  coming  in  every 
year,  to  prevent  the  decreafe  that  would  arife  from  the  excefs  of  the 
burials  above  the  births;  a  table  formed  on  the  principle,  “  That 
the  number  dying  annually,  after  every  particular  age,  is  equal  to 
the  number  living  at  that  age,”  will  give  the  number  of  inhabi¬ 
tants,  and  the  probabilities  of  life,  too  great,  for  all  ages  preceding 
that  at  w'hich  the  recruits  ceafe;  and  after  this  it  will  give  them 
right.  If  the  acceffions  arc  fo  great  as  to  caufe  an  increafe  in  the 
place,  fuch  a  table  will  give  the  number  of  inhabitants,  and  the 
probabilities  of  life,  too  little ,  after  the  age  at  which  the  acceffions 
ceafe  ;  and  too  great,  if  there  is  a  decreafe.  Before  that  age,  it 
will  in  both  cafes  give  them  too  great;  but  mod  confiderably  fo  in 
the  former  cafe,  or  when  there  is  an  increafe. 

Agreeably  to  thefe  obfervations,  if  a  place  increafes,  not  in  con- 
fequence  of  acceffions  from  other  places,  but  of  a  conftant  excefs  of 
the  births  above  the  deaths;  a  table,  conftruded  on  the  principle 
that  has  been  mentioned,  will  give  the  probabilities  of  life  too  low, 
■through  the  whole  extent  of  life ;  becaufe,  in  fuch  circumftances, 
the  number  of  deaths  in  the  firft  ftages  of  life  muft  be  ton  great,  in 
comparifon  of  the  number  of  deaths  in  the  latter  ftages  ;  and  more 
or  lefs  fo,  as  the  increafe  is  more  or  lefs  rapid.  The  contrary,  in  all 
refpeds,  takes  place  where  there  is  a  decreafe,  arifing  from  the  ex¬ 
cefs  of  deaths  above  the  births. 

The  number  of  deaths  between  the  ages  of  10  and  20,  is  always 
fo  fmall  in  the  London  bills,  that  it  feems  certain  few  recruits  come 
to  London  under  20 ;  or,  at  leaft,  not  fo  many  as  before  this  age  are 
fent  out  for  education  to  fchools  and  univerfities.  After  20,  great 
numbers  come  in  till  30,  and  fome,  perhaps,  till  40  or  go.  But  at 
every  age  after  50,  it  is  probable,  that  more  retire  from  London 
than  come  to  it.  The  London  tables  of  obfervation,  therefore, 
being  formed  on  the  principle  already  mentioned,  cannot  give  the 
probabilities  of  life  right  till  40.  Between  30  and  40,  they  muft  be 
a  little  too  high  ;  but  more  fo  between  20  and  30  ;  and  mod  of  all 
fo  before  20.  It  follows,  alfo,  that  thefe  tables  muft  give  the  num¬ 
ber  of  inhabitants  in  London  much  too  great. 

The  great  difparity  between  the  births  and' burials  in  London, 
is  owing  to  this,  that  the  diffenters  of  all  forts  baptize  their  chil¬ 
dren  without  fending  an  account  of  them  to  the  parifti  clerks ;  fo 
that  little  dependence  is  to  be  had  on  thefe,  with  regard  to  calcu¬ 
lating  annuities  for  life.  See  the  article  Interest. 

Under  the  article  Expectation,  an  account  has  been  given  of 
the  difference  between  the  rate  of  human  mortality  in  great  towns 
and  in  country  parifhes  and  villages.  The  fourth  and  fifth  of  the 
following  tables,  compared  with  the  two  lalt,  will  give  a  more  dif- 
tinbl  and  full  view  of  this  difference. 

TABLE  I. 

Shewing  the  Probabilities  of  Life  in  London,  on  the  fuppofitioti 
that  all  who  die  in  London  were  born  there.  Formed  from  the 
Bills,  for  10  years,  from  1759  to  1768. 
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TABLE  II. 


Shewing  the  true  Probabilities  of  Life  in  London  till  the  age  of  19. 


Age. 
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living. 

Deer,  of 
Life. 

Age- 
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living. 
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Lite. 

0 
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The  numbers  in  the  fecondcolumn  tobecontinuedasin  the  lafttable. 


TABLE  III. 


Shewing  the  true  Probabilities  of  Life  in  London  for  all  Ages. 
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TABLE  IV. 


All  theBills,from  which  this  and  the  followingtables  are  formed, 
give  the  numbers  dying  under  1  as  well  as  under  2  years  ;  and,  in 
the  numbers  dying  under  r,  are  included,  in  the  country  parifh  in 
Brandenburgh,  and  at  Berlin,  all  the  ftill-borns.  All  the  bills  alfo 
give  the  numbers  dying  in  every  period  of  five  years. 

TABLE  V. 


Shewing  the  Probabilities  of  Life  in  a  Country  Parifh  in  Branden¬ 
burgh,  formed  from  the  Bills  for  50  Years,  from  1710  to  17,59. 


TABLE  VI. 

Shewing  the  Probabilities  of  Life  at  Vienna,  formed  from  the  Bills 
for  Eight  Years,  as  given  by  Mr.  Sufmilch,  in  his  Gottliche 
Ordnung,  page  32,  Tables. 


TABLE 


1424]  MORTALITY. 

table  VII- 

.  .  u  x>  u  u:t; ,i«  nf  Life  at  Berlin,  formed  from  the  Bills 

^hewing  the  Probabilities  ot>  Sufmilch,  in 

for  four  Years,  from  1752  to  1 755.  ^ 
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This  writer  has  alfo  given  the  bills  of  the  parifh  of  St.  Peter’s  at 
Berlin,  for  24  yeafs ;  and  a  table  formed  from  them,  agrees  nearly 
with  this. 

MORTAR,  a  preparation  of  lime  and  fand,  mixed  up  with  wa¬ 
ter,  which  ferves  as  a  cement,  and  is  ufed  by  mafons  and  bricklay¬ 
ers,  in  building  walls  of  ftone  and  brick. 

The.proportion  of  limetofand,  in  making  mortar,  ought  to  be  ac¬ 
cording  to  the  goodnefs  or  badnefs  of  thefe  materials,  and  is  there¬ 
fore  rather  to  be  regulated  by  the  judgment  of  experienced  work¬ 
men,  than  by  any  (fated  proportion  of  materials.  It  is  however 
neceffary  to  obferve,  that  the  fand  for  making  mortar,  according  to 
Wolfius,  is  that  which  is  coarfeand  Iharp,  fo  as  to  prick  the  hands 
when  rubbed,  and  yet  not  earthy,  and  fo  as  to  foul  the  water  it  is 
walhed  in  ;  and  that  the  bed  lime  for  the  fame  purpofe  is  that  made 
of  the  hardeft  ftones.  See  the  article  Lime. 

Belides  the  common  mortar  ufed  in  laying  ftones,  bricks,  &c. 
there  arefeveral  other  kinds ;  as,  1.  White  mortar,  ufed  in  plaiftering 
walls  andcielings,  which  are  often  firft  plaiftered  with  loam,  and  is 
made  of  ox  or  cow-hair  mixed  and  tempered  with  lime  and  water 
without  any  fand.  The  common  allowance  is  one  bufhcl  of  hair  to 
fix  of  lime  ;  the  hair  binds  the  mortar ,  holds  it  fafl  together,  and 
keeps  it  from  cracking.  2.  Mortar  for  furnaces,  &c.  is  made  with 
red  clay  wrought  in  water  in  which  horfe-dung  and  chimney-foot 
have  been  fteeped,  by  which  a  fait  is  communicated  to  the  water, 
which  binds  the  clay,  and  makes  it  fit  to  endure  the  fire,  left  it  (hould 
befubjett  to  crack  ;  not  too  lean  or  fandy,  left  it  (hould  not  bind 
enough.  3.  Some  workmen  in  metals,  ufe  a  kind  of  mortar  to  plaifter 
over  the  infide  of  the  veffels  in  which  they  refine  their  metals,  to 
keep  them  from  running  out;  this  kind  of  mortar  is  made  with  quick¬ 
lime  and  ox-blood,  the  lime  being  firft  beaten  to  powder  and  lifted, 
and  afterwards  mixed  with  blood.  4.  Mortar  for  fun-dials  on  walls, 
may  be  made  of  lime  and  fand  tempered  with  lindfeed  oil,  or,  for 
want  of  the  latter,  with  (kimmed  milk  ;  but  oil  is  better.  This, 
fpread  upon  the  wall,  will  become  hard  as  ftone,  and  will  endure 
the  weather  fix  times  as  long  as  the  ordinary  plaifter  made  of  lime 
and  hair  with  water.  5.  For  plaiftering  the  fronts  of  houfes  in  imi¬ 
tation  of  brick-work,  fome  ufe  a  mortar  made  of  (harp  fand  and 
lime,  powder  of  brick,  and  lime  and  ochre:  and  timber  houfes, 
plaiftered  over  with  this  kind  of  mortar,  look  well,  though  they  have 
been  done  twenty  or  thirty  years.  6.  The  mortar  ufed  in  Italy  for 
making  watercourfesand  cilterns,and  alfo  in  finifhing  or  plaiftering 
of  fronts,  is  of  two  forts:  the  one  js  compofcd  of  lime  and  hog’s- 
greafe,  mixed  with  the  juice  of  figs,  and  the  other  is  of  the  fame  in¬ 
gredients,  b"ut  has  liquid  pitch  added  to  the  reft,  and  is  firft  wet  or 
flacked  with  wine,  and  then  pounded  or  beaten  with  hog’s  greafe 
and  juice  of  figs.  7.  An  exceeding  good  mortar  for  floors,  walls, 
ciehngs,  &c.  may  be  made  with  ox-blood  and  fine  clay  tempered 
together.  8.  And  in  buildings  one  part  of  wafte  foap-afhes,  mixed 
with  another  of  lime  and  fand,  make  a  very  durable  mortar. 

Mortar,  in-chemiftry,  a  ttrong  veffcl,  of  marble,  copper,  iron, 
etc.  very  ufeful  for  the  divifion  of  bodies,  partly  by  percuflion,  and 
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partly  by  grinding.  The  matter  to  be  pounded,  when  put  into 
them,  is  to  be  (truck  and  bruifed  by  a  peftle. 

Mortar  -piece,  in  the  military  art.  See  the  article  Artillery. 

Mortar,  to  charge,  or  load  a,  the  proper  quantity  of  gun-powder 
is  pur  into  the  chamber  ;  and,  if  there  be  any  vacant  fpace,  they  fill 
it  up  with  hay  ;  fome  chufe  a  wooden  plug  ;  over  this  they  lay  a 
turf,  fome  a  tampion,  fitted  to  the  bore  of  the  piece  ;  and  laftly  the 
bomb  ;  taking  care  that  the  fufe  be  in  the  axis  thereof,  and  the  ori¬ 
fice  be  turned  from  the  muzzle  of  the  piece :  what  fpace  remains,  is 
to  be  filled  up  with  hdy,  draw,  turf,  &c.  fo  as  the  load  may  not  be 
exploded  without  the  utmoft  violence. 

When  the  proper  quantity  of  powder  neceffary  to  charge  a  fea- 
mortar ,  is  put  into  the  chamber,  it  is  covered  with  a  wad,  well  beat 
down  with  the  rammef.  After  this  the  fixed  (hell  is  placed  upon  the 
wad,  as  near  the  middle  of  the  mortar  as  poflible,  with  the  fufe-hole 
uppermoft,  and  another  wad  preffed  down  clofe  upon  it,  fo  as  to 
keep  the  (hell  firm  in  it’s  pofition.  The  officer  then  points  the 
mortar,  according  to  the  propofed  inclination.  When  the  mortar  is 
thus  fixed,  the  fufe  is  opened';  the  priming-iron  is  thruft  into  the 
touch-hole  of  the  mortar  to  clear  it,  after  which  it  is  primed  with 
the  fineft  powder.  This  done,  two  of  the  matroffes,  or  failors, 
taking  each  one  of  the  matches,  the  firft  lights  the  fufe,  and  the 
other  fires  the  mortar.  The  bomb,  thrown  out  by  the  explofion  of 
the  powder,  is  carried  to  the  place  intended:  and  the  fufe,  which 
ought  to  be  exhaufted  at  theinftantof  the  (hell’s  falling,  inflames  the 
powdercontained  in  it,  and  burfts  the  (hell  infplinters;  which,  flying 
off  circularly,  occafion  incredible  mifehief  wherefoever  they  reach. 

If  the  fervice  of  mortars  fhould  render  it  neceffary  to  ufe  pound- 
(hots,  200  of  them  with  a  wooden  bottom,  are  to  be  put  into  the 
13  inch  mortar,  and  a  quantity  of  powder,  not  exceeding  five  pounds; 
and  100  of  the  above  (hot  with  2§  pounds  of  powder,  for  the  10- 
inch  mortar ,  or  three  pounds  at  mod. 

Mortars  are  moft  fit  for  fervice  when  hung  by  trunnions  and  prop¬ 
ped  with  coins,  efpecially  if  their  carriages  be  fteady  enough  to  pre¬ 
vent  the  effedts  of  fudden  recoiling. 

In  (hooting  with  mortars,  the  following  general  rules  (hould  be 
always  obferved  :  1.  To  meafure  the  diftance  of  theobjedl  aimed  at. 

2.  That  the  bombs  be  of  equal  weight,  otherwife  the  (hots  will  vary. 

3.  That  the  carriage  be  on  an  exa&  level,  to  prevent  it’s  leaping. 

4.  That  the  powder,  with  which  the  piece  is  charged,  be  always  of 
the  fame  ftrength  and  quantity.  5.  That  the  charge  be  always 
equally  rammed  down.  6.  That  the  wads  be  always  of  wood,  tam¬ 
pions,  or  oakum.  7.  That  the  fufes  be  fre(h  made  the  days  on 
which  they  are  to  be  ufed  ;  and  that  they  be  of  a  competition  pro¬ 
portionable  to  the  range  of  the  (hot  in  the  air,  fo  that  the  bomb 
may  break  at  the  very  moment  of,  or  foon  after  it’s  fall  ;  which 
compofition  muft  be  fuch  as  not  to  be  extinguilhed  though  it  fall  in 
water  ;  but  continue  burning  till  the  bomb  breaks.  See  the  article 
Bomb. 

MORTGAGE,  in  law,  a  pledge  or  pawn  of  lands,  tenements, 
&c.  for  money  beftowed  ;  fo  called  becaufe  if  the  money  is  not  paid 
at  the  day,  the  land  dies  to  the  debtor,  and  is  forfeited  to  the  cre¬ 
ditor.  The  common  method  of  making  a  mortgage,  is  by  leaf;  for 
a  longterm  of  years,  wherein  a  pepper-corn  has  been  ufually  refer- 
ved  ;  or  it  may  be  made  by  aflignment  for  a  term,  and  by  leafe  and 
releafe.  The  creditor,  who  holds  the  eftate  according  to  the  con¬ 
dition  of  the  deed,  is  called  the  mortgagee  ;  but  the  mortgager,  who 
is  the  perfon  that  makes  the  mortgage,  generally  keeps  poffeflion  of 
the  land  till  failure  is  made  in  payment  of  the  mortgage-money ; 
in  which  cafe,-  though  the  mortgagee  enters  for  non-payment,  the 
mortgager  has  a  right  to  the  equity  of  redemption  in  the  court  of 
chancery,  where  he  may  call  the  mortgagee  to  an  account  for  the 
profits  of  the  land  mortgaged. 

By  flat.  7  Geo.  II.  c.  201.  it  is  ordained,  that  when  any  adlion 
of  ejedlment  is  brought  by  a  mortgagee,  for  the  recovery  of  the  pof¬ 
feflion  of  the  lands  or  tenements,  &c.  mortgaged,  and  there  is  no 
fuit  in  equity  for  foreclofing  or  redeeming  the  equity  of  redemption, 
in  cafe  the  perfon  intitled  to  redeem  pendente  lite,  or  during  the 
a£tion,  bring  all  the  principal  and  intereit  due,  with  cofts,  into 
court,  it  (hall  be  taken  as  a  full  fatisfa&ion  and  difeharge  of  the 
mortgage,  and  the  mortgagee  (hall  thereon  be  obliged  to  reconvey  the 
land,  &c.  and  deliver  up  all  deeds,  &c. 

MORTIFICATION,  necrofis,  in  medicine,  a  total  extinction 
of  the  natural  heat  of  the  body,  or  a  part  thereof. 

Some  defin &  mortification  a  difeafe,  wherein  the  natural  juices  of 
any  part  quite  lofe  their  proper  motion  ;  and  by  that  means  fall  into 
a  fermentative  one,  and  corrupt  and  deftroy  the  texture  of  the  part. 

The  indications  of  cureare.to  confirm  the  ftrength, or  to  raifeand 
maintain  the  vital  heat  a  little  above  the  natural  healthy  degree,  to 
prevent  the  ingrefs  of  the  putrid  matter  into  the  veins,  and  to  check 
and  remove  the  putrefa&ion  that  is  formed.  The  bark  is  the  only 
known  fpecific  ;  however  the  ufe  of  it  is  not  to  be  indiferiminately 
admitted  in  every  cafe :  in  habits  that  are  lax  and  feeble,  no  objec¬ 
tions  can  occur  to  prohibit  it ;  but  in  inflammatory  habits,  nitre  or 
mineral  acids  (hould  accompany  it  if  given,  and  great  caution  is  ne¬ 
ceffary  before  it  is  preferibed.  If  the  inflammation  isconfiderable, 
the  mineral  acids  are  more  proper  than  the  bark.  If  the  pulfe  is 
ftrong,  large,  and  hard,  and  the  extremities  of  the  body  are  warm, 
the  urine  red  and  high-coloured,  the  circulation  is  fufficiently  ftrong, 
and  need  not  be  increafed  :  but  if  the  pulfe  is  weak,  and  the  fymp- 
toms  indicate  a  defeflive  vital  heat,  cordials  will  be  neceffary.  Mr. 
Potts  obferves,  that  a  mortification  proceeds  from  a  circulation  that  is 
too  rapid  or  too  languid :  in  the  firft  cafe,  bleeding  and  diluters,  and 
inthe  fecond, cordials  and  invigorating  medicines  muftbe  preferibed. 
If  a  putrid  scurvy  affefts  the  patient, adminifter  fuch  medicines  as 
will  oppofe  it:  or,  if  any  other  diforder  attends,  the  proper  means 
muft  be  made  ufe  of  by  which  it  may  moft  fpeedily  be  removed. 

There  are  two  fpecies,  or  rather  degrees,  of  mortification  ;  the  one 
4  ,  -  called 
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called  a  gangrene,  which  is  a  mortification  in  it’s  firft  or  beginning 
Hate:  the  other,  a fphacelus ,  which  is  a  perfetftor  finifhed  mortification. 

In  cafes  of  a  perfedt  fphacelus,  or  mortification ,  where  the  parts  are 
become  absolutely  dead,  and  wholly  without  fenfe,  and  foft,  fo  as  to 
retain  the  impreflions  of  one’s  fingers  ends,  and  are  plainly  fetid 
and  corrupted,  all  the  medicines  in  the  world  will  be  ineffedlual  to 
jeftore  the  part  to  it’s  life  and  fenfe  again  ;  and  all  that  remains  to 
be  done,  is  the  one  miferable  remedy  of  preferving  the  reft  of  the 
body,  by  cutting  off'  that  part,  to  prevent  the  mortification  from 
fpreading  farther.  A  different  method  is  to  be  taken,  however,  in 
this  operation,  according  to  the  degree  of  the  Symptoms,  and  the  na¬ 
ture  of  the  part  affedted. 

If  only  fome  extremity  of  the  foot,  tarfus,  metatarfus,  or  inftep, 
or  only  the  bare  fkin  and  fat  are  J'phacelated,  which  is  Sometimes  the 
tafe,  the  whole  foot  is  not  to  be  amputated  in  that  cafe,  but,  pre¬ 
ferving  the  limb  intire,  the  furgeon  is  only  to  remove  that  part 
which  is  vitiated  ;  and  that  is  frequently  belt  of  all  done  by  Suppu¬ 
ration,  or,  if  not  to  be  effedted  by  that  means,  may  be  attempted  by 
the  cauftic.  When  it  is  to  be  done  by  fuppuration,  that  is  to  be 
brought  on  as  faft  as  poftible,  and  w'hen  it  is  done,  the  cruft  or 
efehar  of  the  ulcer  is  to  be  Separated  from  the  found  part  with  pro¬ 
per  caution.  .  , 

To  haften  effe&ually  a  fuppuration  in  thefe  cafes,  nothing  is  fo 
ferviceable  as  the  making  numerous  long  and  deep  facrifications 
near  the  found  parts  ;  and  afterwards  the  incifed  parts  are  to  be  w  ell 
anointed  with  the  common  digeftive  ointment,  and  after  that  treated 
with  the  balfamic  cataplafms  and  fomentations,  in  common  ufeon 
the  like  occafions. 

MORTISE,  or  Mortoise,  in  carpentry,  &c.  a  kind  of  joint, 
wherein  a  hole  or  incilion,  of  a  certain  depth,  is  made  in  the  thick- 
nefs  of  a  piece  of  w'ood,  which  is  to  receive  another  piece,  called  a 
tenon. 

MORTMAIN,  in  law,  the  alienation  of  lands  and  tenements  to 
any  guild,  corporation,  or  fraternity,  foie  or  aggregate,  ecclefiaftical 
or  temporal,  and  their  fucceflors  ;  aioiflaops,  parfons,  vicars,  &c. 
which  may  not  be  done  without  the  king’s  licence,  and  that  of  the 
lord  of  the  manor  ;  or  that  of  the  king  alone,  if  it  be  immediately 
holdenofhim.  Stat.  7  &  8  W.  III.  cap.  37.  And  by  ftat.  9  Geo. 
II.  cap.  36,  no  manors,  lands,  or  money  to  be  laid  out  in  lands, 
•are  to  be  given  for  charitable  ufes,  unlefs  by  deed  executed  twelve 
months  before  the  death  of  the  donor. 

In  order  to  underftand  the  rife  and  progrefs  of  the  ftatutes  of  mort¬ 
main,  it  is  neceffary  toobferve,  that  by  the  common  law  any  man 
might  difpofe  of  his  lands  to  any  other  private  man  at  his  own  dis¬ 
cretion,  efpecially  w’hen  the  feodal  reftraintsof  alienation  were  worn 
away.  Yet  in  confequence  of  thefe  it  was  always,  and  js  ftill,  ne- 
ceffary  for  corporations  to  have  a  licence  of  mortmain  from  the 
crown,  to  enable  them  to  purchafe  lands :  and  Such  licences  of  mort¬ 
main  feem  to  have  been  neceffary  among  the  Saxons,  above  Sixty 
years  before  the  Norman  Conqueft.  But,  belides  this  general  licence 
from  the  king,  as  lord  paramount  of  the  kingdom,  it  was  alfo  re- 
quifite,  whenever  there  was  a  mefne  or  intermediate  lord  between 
the  king  and  the  alienor,  to  obtain  his  licence  alfo,  upon  the  fame 
feodal  principles,  for  the  alienation  of  the  fpecific  land.  And  if  no 
fuch  licence  was  obtained,  the  king  or  other  lord  might  refpedfively 
enter  on  the  lands  fo  aliened  in  mortmain  as  a  forfeiture. 

The  ftatutes  of  mortmain  were  fufpended  for  twenty  years  by  1 
and  2  P.  and  M.  cap.  8.  and  during  that  time  any  lands  or  tene¬ 
ments  were  allowed  to  be  granted  to  any  fpiritual  corporation,  with¬ 
out  any  licence  whatfoever.  And,  for  the  augmentation  of  poor 
livings,  it  w'as  enabled,  by  17  Car.  1 1 .  cap.  3.  that  appropriators  may 
annex  the  great  tithes  to  the  vicarages,  and  that  all  benefices  under 
100/.  per  annum  may  be  augmented  by  the  purchafe  of  lands  without 
licence  of  mortmain  in  either  cafe  ;  and  the  like  provifion  hath  been 
fince  made,  in  favour  of  the  governors  of  queen  Anne’s  bounty,  2 
and  3  Anne,  cap.  11.  It  hath  alfo  been  held,  that,  notwithftanding 
the  ftatute  23  Henry  VIII.  a  man  may  give  lands  for  the  mainte¬ 
nance  of  a  fchool,  an  Hospita  l,  or  any  other  charitable  ufes.  But 
as  it  was  apprehended,  trom  recent  experience,  that  perfons  on  their 
death-beds  might  make  large  and  improvident  difpofitions,  even  for 
thefe  good  pujpofes,  and  defeat  the  political  ends  of  the  ftatutes  of 
mortmain;  it  is  therefore  enadled,  by  9 Geo.  II.  cap.  36.  that  no 
lands  or  tenements,  or  money  to  be  laid  out  thereon,  fhall  be  given 
for  or  charged  with  any  charitable  ufes  whatfoever,  unlefs  by  deed 
indented,  executed  in  the  prefence  of  two  witnelfes,  twelve  calendar 
months  before  the  death  of  the  donor,  and  enrolled  in  the  court  of 
chancery  within  fix  months  after  it’s  execution  (except  flocks  in  the 
public  funds,  which  may  be  transferred  within  fix  months  previous 
to  the  donor’s  death],  and  unlefs  fuch  gift  be  made  to  take  place  im¬ 
mediately,  and  be  w  ithout  power  of  revocation  ;  and  that  all  other 
gifts  (hall  be  void.  The  two  univerfities,  their  colleges,  and  the 
lcholars  upon  the  foundation  of  the  colleges  of  Eton,  Wincheftcr, 
and  Weftminfter,  are  excepted  out  of  this  adt. 

MORTUARY,  is  a  gift  left  by  a  manat  his  death  to  his  parifh 
church,  for  arecompence  of  perfonal  tithes  and  offerings,  not  duly 
paid  in  his  life-time.  Mortuary  is  alfo  the  fee  paid  to  an  incumbent 
for  carrying  a  corpfe  out  of  his  parilh  to  be  buried  in  another.  A 
mortuary  is  not  properly  and  originally  due  to  an  incumbent  from 
any  but  thofe  of  his  own  parifh  :  but,  by  cuftom,  in  fome  places  of 
the  kingdom,  it  is  paid  to  the  parfons  of  other  parifhes,  as  the  corpfe 
pafles  through  them. 

MOSAIC,  Mos a  ic  work ,  or, as  fomechoofe  to  call  it,  Musaic, 
an  affemblageof  little  pieces  of  glafs,  marble, fhells, precious  Hones, 
woods,  or  the  like,  of  various  colours,  cut  fquare,  and  cemented  on 
a.  ground  of  ftucco,  &c.  imitating  the  natural  colours  and  degrada¬ 
tions  of  painting.  In  this  fenfe  rnofaic  .work  includes  marquetry ,  Or 
inlaid  work,  veneering,  &c. 

Mosaic  work  of  glafs.  This  kind  they  begin  with  little  pieces 
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of  glafs,  which  they  provide  of  as  many  different  colours  as  poffthle. 
1  o  th^s  end  the  glafs-furnaces  being  difpofed,  and  the  crucibles 
lull  or  the  glafs-matter,  they  put  what  colour  they  think  fit  in  each 
crucible,  always  beginning  with  the  w'eakeft,  and  augmenting  the 
ltrcngth  of  the  colours  from  crucible  to  crucible,  till  they  come  to 
the  deepeft  dye. .  The  glafs  is  taken  out  hot  and  laid  on  the  fmooth 
•  garble,  flatting  it  down  with  another  like  marble,  and  then  cutting 
junto  flices  of  equal  bignefs,  and  an  inch  and  a  half  thick.  Then, 
with  a  peculiar  inftrument  which  the  Italians  call  bocca  di  cane, 
t  tey  make  fome  pieces  fquare,  and  others  of  different  figures  and 
lizes  ;  which  are  difpofed  orderly  in  cafes. 

f  it  be  defired  to  have  gold,  either  in  the  ground,  ornaments, 
or  drapery,  they  take  fome  of  the  pieces  of  glafs  :  thefe  they  moiften 
°n°ne  fjde  with  gum-water,  and  afterwards  lay  them  over  with 
go  -leaf ;  then  putting  the  pieces  on  a  fire-fhovel,  in  the  mouth  of 
1  e  u mace,  after  firft  covering  them  with  another  hollow'  pieceof 
glafs.  Here  they  continue  till  they  are  red-hot,  when  the  gold  be¬ 
comes  fo  firmly  cemented  with  the  glafs,  that  it  wiil  never  after¬ 
wards  quit  it. 

Out  of  thefe  feveral  pieces  to  form  a  picture,  they  firft  make  a 
elign,  which  they  transfer  on  the  ground  or  plaifter  by  calking,  as 
in  frefco-painting.  The  plaifter  confifts  of  lime  made  of  hard  ftone, 
with  very  fine  brick-duft,  gum  tragacanth,  and  whites  of  eggs  ; 
when  this  plaifter  is  prepared,  and  laid  on  the  wall,  and  the  defign 
finifhed,  they  take  out  with  plyers  the  little  pieces  of  glafs,  ranging 
them  ftridtly  according  to  the  light,  {hade,  different  teints  and  co¬ 
lours  in  the  defign,  flatting  them  dowm  wuth  a  filler,  which  ferves 
to  fink  them  within  the  ground,  and  to  render  the  furface  even. 
1  hus  after  a  long  time,  and  wfith  an  infinite  deal  of  trouble,  they 
finifh  the  work.  Some  of  thefe  are  executed  wuth  fo  much  juftnefs, 
that  they  appear  as  fmooth  as  a  marble-table,  and  as  mafterly  as  a 
painting  in  frefco. 

The  fineft  works  of  this  kind,  and  thofe  w'hereon  the  moderns 
have  retrieved  the  art,  almoft  loft,  are  thofe  of  the  church  of  St. 
Agnes,  formerly  the  temple  of  Bacchus,  at  Rome  ;  befides  fome  at 
riia,  Florence,  &c.  I  he  moll  efteemed  among  the  works  of  the 
moderns  are  thofe  of  Joleph  Pine,  and  the  chevalier  Lanfranck,  in 
the  church  of  St.  Peter,  at  Rome.  There  are  very  good  ones  like- 
wife  at  Venice. 

Mosaic  work  of  marble  and  precious Jione.  Mofaic  of  marble  is 
ufed  in  large  w'orks,  as  in  pavements  of  churches,  &c.  and  in  the 
incruftation  and  veneering  of  the  w'alls  thereof.  As  to  that  of  pre¬ 
cious  ftones,  it  is  only  ufed  in  fmall  works.  The  ground  of  mofaic 
wholly  marble  is  mafiive  of  either  white  or  black  marble.  On  this 
ground  the  defign  is  cut  with  a  chiffel,  having  been  firft  calked. 
V/hen  it  is  dug  of  a  fufficient  depth,  an  inch  or  more,  it  is  filled  up 
with  marble  of  a  proper  colour,  firft  fafhioned  to  the  defign,  and  re¬ 
duced  to  the  thicknels  of  the  cavities  with  various  inftruments.  To 
make  the  pieces  hold,  they  ufe  a  ftucco  compofed  of  lime  and  mar¬ 
ble  duff,  or  a  maffick  ;  after  which  the  work  is  half  poliftied  with 
a  foft  kind  of  ftone. 

When  the  figures  are  thus  marked,  the  fculptor  draws  with  a 
pencil  the  colours  of  the  figures  not  determined  by  the  ground,  and 
in  the  fame  manner  makes  etchings,  in  the  place  w'here  fhadows 
are  to  be ;  and,  when  he  has  engraved  all  the  ftrokes  with  the  chif¬ 
fel,  he  fills  them  up  with  a  black  maftic  compofed  partly  of  Bur¬ 
gundy  pitch,  poured  on  hot  ;  taking  off  afterwards  what  is  fuper- 
fluous  with  a  piece  of  foft  ftone  or  brick,  wfiiich  wfith  w'ater  and 
beaten  cement  takes  away  the  maftic,  polifhes  the  marble,  and 
renders  the  whole  furprifingly  even.  This  kind  of  mofaic  we  fee  in 
the  church  of  the  invalids  at  Paris,  and  the  fine  chapel  at  Verfailles, 
and  w'herewith  fome  intire  apartments  of  that  place  are  incruftated. 

The  marble  and  ftones  are  fawn  into  the  thinneft  leaves  imagi¬ 
nable,  fcarce  exceeding  half  a  line  in  thicknefs.  The  block  to  be 
fawed  is  faftened  wfith  cords  on  the  bench,  only  raifed  a  little  on  a 
pieceof  wood,  one  or  two  inches  high.  Two  iron  pins  which  are 
on  one  fide  of  the  block,  and  which  ferve  to  fallen  it,  ferve  alfo  to 
direct  the  faw.  I  he  pieces  to  be  fawed  are  put  into  a  vice  contri¬ 
ved  for  the  purpofe:  in  w'hich  ftate,  wfith  a  kind  of  faw  or  bow 
made  of  fine  brafs  wire,  bent  on  a  piece  of  fpringy  wood,  together 
with  emery  fteeped  in  water,  the  leaf  is  gradually  fafhioned,  by  fol¬ 
lowing  the  ftrokes  of  the  defign  made  on  paper,  and  glued  on  the 
piece.  When  there  are  pieces  enough  fafhioned,  thev  are  applied  ; 
the  ground  that  fuftains  this  mofaic  is  ufually  of  free-ftone.  The 
matter,  wherewith  the  ftones  are  joined  together,  is  a  maftic,  or 
ftucco,  laid  very  thin  on  the  leaves,  as  they  are  fafhioned,  and  fo 
applied  with  plyers.  Ifany  contour,  &c.  of  a  leaf  be  not  either 
rounded  or  fquared  enough,  it  is  brought  dowm  with  a  brafs  file  or 
rafp  ;  and,  when  too  fmall,  it  is  managed  with  a  drill  and  other  la¬ 
pidary  inftruments. 

Mosaic  of  gypfum,  a  kind  of  coarfe  talc,  or  tranfparent  ftone, 
found  in  the  quarries  of  Montmartre,  near  Paris,  among  the 
ftones  thence  dug  to  make  the  plaifter  of  Paris.  Of  this  gypfum, 
calcined  in  a  kiln,  beaten  in  a  mortar  and  fifted,  they  make  an  ar¬ 
tificial  marble,  imitating  precious  ftones,  and  of  thefe  compofe  a 
kind  of  mofaic,  little  fhort  of  the  durablenefs  and  vivacity  of  the 
natural  ftones,  and  which  farther  admits  of  continued  pieces  w  ith¬ 
out  any  joining  vifible.  The  ground  is  either  of  plaifter  of  Paris 
or  free-ftone  ;  if  the  former,  it  is  fpread  in  a  wooden  frame,  of  the 
length  and  breadth  of  the  intended  work,  and  about  an  inch  and  a 
half  thick.  This  frame  is  fo  contrived,  that  it  may  be  difmounted, 
when  the  plaifter  is  dry.  This  frame  is  covered  with  a  ftrong  linen 
cloth,  nailed  on  at  bottom  all  round,  and,  being  placed  horizon¬ 
tally,  it  is  filled  with  plaifter  paffedihrough  a  wide  lie ve.  When  the 
plaifter  is  half  dry,  the  frame  is  fe:  perpendicular,  till  it.be  tho¬ 
roughly  dry.  In  this  mofaic  the  ground  is  the  molt  important  part. 
The  fifted  gypfum  to  be  applied  on  this  ground  is  diflolved  and 
boiled  in  the  beft  Englifh  glue,  and,  after  mixing  with  it  the  colour 
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it  is  to  bear,  tile  whole  :s  worked  tip  together  into  C°  Jf 

fi  lie  nee,  and  then  fpread  on  the  ground  four  or  hve  inches  thick, 
mouldings  be  required,  they  are  formed  with  gouges*  &c. 

On  this  nlailler  the  ilefign  is  drawn,  having  been  hill  pounced  or 
calked  To  imprefs  the  delign,  they  ufe  the  lame  lnffruinents  wii 
the  fculptors,  the  ground  being  not  much  ids  hard  than  marble. 
The  cavities  thus  made  are  filled  up  with  the  fame  gypfi.m  boiled  in 
glue,  only  differently  coloured.  The  necefiary  teints  and  colours  are 
feadv  at  hand  in  little  pots.  When  the  delign  is  thus  filled,  by  ha 
pohihing  it  with  brick  or  foft  tone,  they  go  over  « jam-  cutting 
Inch  places  as  are  to-  be  weaker  or  more  ihadowed,  and  filling  them 
with  gypfum,  which  is  repeated  till  all  the  colours  reprefent  the  origi¬ 
nal  to  the  life.  When  the  work  is  fimfhed,  >t  is  cotired  with  loft 
(tune  fard  and  water,  then  with  pumice  Hone,  and,  lallly,  polifhed 

"i,h  a  ttlcn  mbber  and  e,*,y.  A  Udtre  is  given  i,  by  mearmg  ,t 
over  with  oil,  and  rubbing  it  fome  time  w.th  the  palm  of  the  hand 
As  to  mojaic  work  of  wood,  more  properly  called  marquetry  or  inlaid 

work,  fee  Marquetry.  ;  ,  . 

MOSES,  in  the  fea-language,  is  a  very  flat,  broad  boat,  u fed  by 
merchant  lhips  amongft  the  Caribbee  iflands,  to  bring  hoglbeads  of 
fugar  off  from  the  fea-beach  to  the  ihipping  which  are  anchored  in  the 

^MOSQUE,  a  temple,  or  place  of  religious  worfliip,  among  the 

Mahometans.  .  .  n  .  . 

All  mojques  are  fquare  buildings,  generally  built  with  (tone  ,  be¬ 
fore  the  chief  gate  V’ere  is  a  fquare  court,  paved  with  white  marble, 
and  low  galleries  refund  it,  whole  roof  is  fupported  by  marble  pil¬ 
lars.  In  thefe  galleries  the  Turks  walk  themfelves  before  they  go 
into  the  mofque.  In  each  mofque  there  is  a  great  number  of  lamps  ; 
and  between  thefe,  hang  many  crylfal  rings,  oltriches  eggs,  and 
other  curiofities,  which,  when  the  lamps  are  lighted,  make  a  fine 
fhew.  As  it  is  not  lawful  to  enter  the  mojques  with  fhocs  or  uock- 
ings  on,  the  pavements  are  covered  with  pieces  of  Huff  fewed  toge¬ 
ther,  each  being  wide  enough  to  hold  a  row  of  men  kneeling, 
fitting,  or  proffrate.  The  women  are  not  allowed  tb  enter  the 
mofque,  but  Hay  in  the  porches  without.  About  every  mofque  there  are 
fix  high  towers,  called  minarets,  each  of  which  has  three  little  open 
galleries,  one  above  another:  thefe  towers,  as  well  as  the  mojques, 
are  covered  with  lead,  and  adorned  with  gilding  and  other  orna¬ 
ments  ;  and  from  thence,  inftead  of  a  bell,  the  people  are  called 
to  prayer  by  feveral  officers  appointed  for  that  purpofe.  Moll  of 
the  mojques  have  a  kind  of  hofpital  belonging  to  them,  in  which 
travellers,  of  what  religion  foever,  are  entertained  during  three  days. 
Each  mofque  has  alfo  a  place  called  Tarbe,  which  is  the  burying-place 
of  it’s  founders  ;  within  which  is  a  tomb  fix  or  feven  feet  long,  co¬ 
vered  with  green  velvet  or  fatin,  at  the  ends  of  which  are  two  tapers, 
and  round  it  feveral  feats  for  thofe  v  ho  read  the  koran,  and  pray  for 
the  fouls  of  the  deceafed. 

MOSS,  mufeus,  in  botany,  an  order  of  plants  belonging  to  the 
cryptogarnia  claffe,  containing,  in  the  Linnauan  fyffem,  ten  genera, 
viz.  lycopodium,  porella,  fphagnum,  polytrichum,  mnium,  hyp  a  uni,  fon- 
tinalis,  and  buxbaumia.  Thefe  are  found  growing  on  the  harks  of 
trees,  as  well  as  on  the  ground.  See  Plate  48,  49,  50.  The  molt 
efleemed  and  odoriferous  mofs  is  that  of  the  cedar. 

What  the  botanical  writers  ffriftly  underHand  by  the  word  mofs, 
is  a  clafs  of  plants  appearing  of  an  inferior  rank  to  the  common 
vegetables ;  the  lefs  perfect  genera  of  which  have  been  fuppofed  to 
be  wholly  deHitute  oi  flower  or  feed,  or  any  thing  analogous  to 
either,  and  to  confiH  of  Ample,  litnilar,  and  uniform  parts ;  the 
genera  a  litvle  above  thefe  have  fome  diverfity  of  parts,  and  carry 
fomething  that  looks  analogous  to  vegetation  in  the  common  way, 
having  a  refemblance  of  Utofe  parts  which  ferve  other  plants  for 
their  trustification.  The  more  perfeft  genera  of  the  mofjes  not  only 
confiH  of  different  parts,  but  have  alio  their  appropriated  organs, 
containing  a  pulpy  matter,  which  finally  becomes  dry,  and  allumes 
the  form  of  a  fine  and  fubtle  powder,  compofed  of  granules,  each  of 
which  is  either  a  feed  or  a  granule  of  farina,  ferving  for  the  propaga¬ 
tion  of  the  fpecies. 

Mofjes  are  of  confiderable  ufe  in  medicine  ;  nlnca  is  efleemed  a 
good  deliccative  and  aflringent  ;  the  cup- mofs  is  recommended  in  the 
chin-cough  ;  the  grey  ground  lichen,  or  liverwort,  againfl  the  bite 
of  a  mad  dog ;  and  other  fpecies,  in  other  diforders,  as  mentioned 
under  their  refpeftive  heads. 

Mofs  is  frequently  very  injurious  to  fruit-trees,  which  grow  upon 
cold  barren  foils,  or  where  they  are  fo  clofe  planted  as  to  exclude 
the  iree  accefs  of  the  air  ;  the  only  remedy,  in  inch  cafes,  is  to  cut 
down  part  of  the  trees,  and  to  plough  up  the  ground  between  thofe  left 
remaining;  and  in  the  fpring-iealon,  in  moifl  weather,  you  fhould, 
with  an  iron  inflrument  made  a  little  hollow,  the  better  to  furround 
the  branches  ot  the  trees,  ferape  oftthe  mofs,  carrying  it  off  the  place  ; 
and  by  two  or  three  times  thus  cleanling  them,  together  with  care¬ 
fully  flirting  the  ground,  it  may  be  intirely  deflroyed  from  the  trees  ; 
but  unlefs  part  ot  the  trees  are  cut  down,  and  the  ground  be  well 
ftirred,  the  removing  of  the  mofs  will  fignify  little. 

If  the  trees  are  covered  with  mofs,  on  account  of  the  drynefs  of  the 
ground,  the  proper  remedy  is  to  lay  mud,  from  the  bottom  of  a  river 
or  pond,  pretty  thick  about  their  roots. 

Moss  is  alio  a  name  given  to  boggy  grounds  in  many  parts  of  the 
kingdom.  See  the  article  Morass. 

.  Mosses,  Jea.  I  hefe  marine  fubflances  are  very  beautiful  when 
viewed  by  the  naked  eye  ;  but  when  examined  with  the  microfcope, 
they  afford  a  very  plealing  variety  of  flrufture  and  conformation. 
I  he  common  kinds  afford  a  great  variety  of  colouring,  the  different 
parts  of  the  fame  plant  often  appearing,  fome  brown,  fome  yellow, 
lome  red,  and  fome  grey. 

Moss  troopers,  a  rebellious  fort  of  people  in  the  north  of  England, 
that  lived  by  robbery  and  rapine,  not  unlike  the  toriesof  Ireland,  the 
buccaneers  in  Jamaica,  or  banditti  of  Italy. 
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MOSTRA,  in  the  Italian  mufic,  a  little  mark  fet  at  the  end  of 


each  line  of  a  tune,  thus 


to  fhew,  that  the  fir  ft  note  of  the 


next  line  is  in  that  place. 

If  this  firft-note  be  accompanied  with  a  or  b,  it  is  right  to 
place  thofe  characters  with  a  mojlra.  Alfo  if  in  a  thorough  bafe 
this  firlt  note  have  any  cyphers,  it  would  be  of  ufe  to  put  the  fame  * 
cyphers  with  the  character,  at  the  end  of  the  preceding  ftaff. 
Again,  if  the  part  change  it’s  cleff  with  the  firftnote,  the  cleff  ought 
to  be  marked  with  the  mojlra  in  the  fame  manner.  The  mojlra  is  of 
great  ufe,  efpecially  in  quick  motions,  as  it  prepares  the  player  for 
what  is  to  come. 


MOTE,  Mot  a,  frequently  occurs,  and  fometimes  connective!)^ 
in  our  ancient  cuftorns,  for  a  meeting,  court,  or  plea.-' 

MOTETTO,  a  kind  of  church-mufic,  compofed  with  much  art 
and  ingenuity  from  one  to  eight  parts,  with  or  without  inftruments 
ufually  accompanied  with  a  thorough  bafs.  When  the  compofer 
gives  a  loofe  to  his  fancy,  without  confining  himfelf  to  any  rules 
fubjefts",  or  paffions,  it  is  called  fantasia  or  ricercata. 

MOTH,  field,  tinea  campeflris,  in  natural  hiftory,  a  fpecies  of  in- 
feft,  which  in  all  refpefts  relembles  the  moth  fo  deftruftive  of  cloaths 
except  in  it’s  food  and  nefl. 

MOTHER,  mater,  a  female,  who  hath  borne,  and  ftands  in  the 
relation  of  parent  to  another.  Queen  mother  is  the  fame  with  what 
we  call  queen  dowager. 

Mother-/ot£//<?,  is  properly  an  original  language,  from  which 
others  are  formed.  Scaliger  reckons  up  ten  mother-tongues  in 
Europe,  viz.  the  Greek,  Latin,  Teutonic  or  German,  Sclavonic,  Epi- 
rotic,  Scythian  or  European  Tartar,  Hungarian,  Cantabrian,  Irijh,  and 
Britijh. 

MoTHER-churches,  thofe  which  have  founded  or  erected  others. 

MciTHER-iwr/,  leonurus,  in  botany,  has  fpear-fhaped,  three- 
lobcd  leaves  on  the  fout-fljtlk!^  the  flower  is  of  the  lip  kind,  of  one 
leaf,  with  a  narrow  tube  lprfeading  at  the  brim.  It  is  only  ufed  as 
an  ingredient  in  fome  of  the  compound  waters,  intended  againft 
hyfteric  complaints.  It  is  faid  to  be  good  in  flatulencies,  colics 
epileptic  cafes  ;  to  deftroy  worms ;  to  promote  urine,  and  .the 
menfes. 

Mother  Carey's  chickens,  a  name  given  by  failors  to  hirds  which 
they  ftippofe  to  be  lore -runners  of  aftorm. 

MOTION,  is  defined  to  be  the  continued  and  fucceffive  change 
of  place. 

There  are  three  general  laws  of  motion,  r.  That  a  body  always 
perfeveres  in  it’s  ftate  of  reft,  or  of  uniform  motion  in  a  right  line, 
till  by  fome  external  force  it  be  made  to  change  it’s  ftate:  for  as  a 
body  is  paflive  in  receiving  it’s  motion,  and  the  direftion  of  it’s 
motion,  fo  it  retains  them,  or  perfeveres  in  them  without  any  change, 
till  it  be  acted  on  by  fomething  externa!.  From  this  law  it  appears, 
why  we  inquire  not,  in  philofophy,  concerning  the  cavife  of  the  con¬ 
tinuation  of  motion  or  reft  in  bodies,  which  can  be  no  other  than 
their  inertia:  but  if  a  motion  begin,  or  if  a  motion  already  produced 
is  either  accelerated  or  retarded,  or  if  the  di  reft  ion  of  the  motion  is 
altered,  an  inquiry  into  the  power  or  caufe  that  produces  this  change  is 
a  proper  fubjeft  of  philofophy.  2.  Thefecond  general  law  of  motion 
is,  that  the  change  of  motion  is  proportional  to  the  force  impreffed, 
and  is  produced  in  the  right  line  in  which  that  force  afts.  See  fur¬ 
ther,  concerning  the  doctrine  of  motion,  in  our  Syftem  of  Me¬ 
chanics,  p.  13,57,  &c. 

Animal  Motion,  is  that  whereby  the  fituation,  figure,  magni¬ 
tude,  See.  of  the  parts,  &c.  of  animals  are  changed  :  under  thefe 
are  eomprifed  all  the  animal  functions.  See  Function.  Animal 
motions  are  divided  into  fpontaneous  and  natural. 

Spontaneous  or  mufcular  Motion,  is  that  performed  by  the  mufcles 
at  the  command  of  the  will.  See  Muscle. 

Natural  or  involuntary  Motion,  that  effefted,  without  any  fucli 
command,  by  the  mere  mechanifm  of  the  parts,  fuch  as  the  motion 
of  the  heart,  pulfe,  &c. 

Intcfline  Motion,  the  agitation  of  the  particles  of  which  a  body 
confifts,  or  a  motion  of  the  internal  and  fmaller  parts  of  matter,  con¬ 
tinually  excited  by  fome  external  latent  agent,  which  only  difeovers 
it  fell  by  effects,  being  appointed  by  nature  as  the  great  inftrument 
of  the  changes  in  bodies. 

Motion,  in  aftronomy,  peculiarly  denotes  the  orderly  courfes  of 
the  heavenly  bodies.  The  motions  of  the  celeftial  luminaries  are  di¬ 
urnal  or  common,  and  fecondary  or  proper. 

Diurnal  ox  primary  Motion,  is  that  wherein  the  whole  mundane 
fphere  appears  to  revolve  every  day  round  the  earlh  from  eaft  to  weft. 
See  Diurnal.  This  is  called  the  motion  of  the  primum  mobile, 
and  the  common  motion ,  to  diftinguifh  it  from  that  peculiar  to  each 
planet,  &c. 

Secondary  ox  proper  Motion,  is  that  wherewith  a  ftar,  planet,  &c. 
advances  a  certain  fpace  every  day  from  weft  towards  ealh, 

Motion,  in  mufic,  denotes^  the  manner  of  beating  lh«  meafure, 
to  haften  or  flacken  the  time  of  the  words,  or  notes.  The  motion ,  in 
fongs  compofed  in  double  time,  differs  from  that  in  thofe  in  triple 
time.  See  Time.  The  motion  diltinguilhes  courants  and  farabands 
from  gavots,  borees,  chacones,  Sec. 

Motions,  in  war,  denote  the  marches,  countermarches,  &c. 
which  an  army  makes  in  changing  it’s  poll.  The  great  flcill  of  a 
general  confifts  in  difeovering  the  enemy’s  motions,  and  concealing 
his  own. 

Motions,  in  court,  are  made  by  barrifters  and  counfellors  at  law, 
of  which  notice  in  writing  mult  be  given  to  the  folicitor  ot  the 
other  party,  or  his  clerk  in  court,  two  days  at  teaft  before  the  day 
on  which  the  motion  is  to  be  made  :  whereof  affidavit  mull  alfo  be 
made.  •_  ■ 

MOTOR  Y 
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MOTORY  nerves ,  motorii,  the  third  pair  of  nerves  ;  ferving  for 
the  motion  of  the  eye. 

MO  TTO,  in  armoury,  a  fhort  fentence  or  phrafe  carried  in  a 
fcroll,  generally  under,  but  fometimes  over  the  arms  ;  fomerimes 
alluding  to  the  bearing,  fometimes  to  the  name  of  the  bearer,  and 
fometimes  containing  whatever  pleafes  the  fancy  of  the  devifer. 

The  ufe  of  mottoes  is  very  ancient,  hiftory,  both  (acred  and  pro¬ 
fane,  furnifhing  inffances  thereof.  Our  anceftors  made  choice  of 
mottoes  to  exprefs  their  predominant  paffions  ;  as  of  pietv,  love,  war, 
Sec.  or  fome  extraordinary  adventure  befallen  them;  molt  of  which, 
from  fome  fuch  original,  have  become  hereditary  in  divers  families. 
That  of  the  dukes  of  Norfolk  is,  sola  virtus  invicta,  only'' 
virtue  is  invincible:  ot  thedukeof  Beaufort,  mutare  vel  ti¬ 
mbre  sperno,  I  fcorn  to  change  or  fear  :  of  the  duke  of  Kingllon, 
PIE  retone  te,  pioufly  reft,  in  allulion  to  his  name  of  Pierpoint. 

MOVEABLE,  fomething  fufceptible  of  motion,  or  that  is  dif- 
pofed  to  be  moved.  See  Motion. 

Moveable  feajls  are  fuch  as  are  not  always  held  on  the  fame  day 
of  the  year,  or  month  ;  though  they  be  on  the  fame  day  ot  the  week. 
Thus,  Eafter  is  a  moveable  fealt  ;  being  always  held  on  the  Sunday 
which  falls  upon  or  next  after  the  firft  full  moon  following  the  2  rid 
of  March.  All  the  other  moveable  feafts  follow  Easter,  i.  e.  they 
keep  their  diftance  from  it  ;  fo  that  they  are  fixed  with  refpe£t  there¬ 
to.  Such  are  Scptuagefima,  Sexagefima,  Afh-Wednefday,  Afcen- 
fion-dav,  Pcntecoft,  Triniry-Sunday,  & c.  which  fee  under  their 
proper  articles,-  Sf.ptuagesima,  &c. 

MOVEABLLS,  or  Moveable  goods,  by  civilians  called  bin  a 
mobiiia,  are  thofe  which  are  capable  of  being  removed  from  o*te 
place  to  another  ;  or  which  may  be  concealed  or  perverted  ;  as  not 
being  fixed  to  the  ground,  -Sec.  See  Goods  and  Chattles. 

MO  VEMEN  I  , in  mechanics,  a  machine  moved  bv  clock-work. 
The  movement  of  a  clock  or  watch,  is  the  inlide  ;  or  that  part  which 
meafurcs  the  time,  llrikes,  See. 

The  parts  common  to  both  of  thefe  movements  are  the  main-faring, 
with  it’s  appurtenances  ;  lying  in  the  fpring-box,  and  in  the  middle 
thereof  lapping  about  the  fpring  arbor,  to  which  one  end  of  it  is 
faltencd.  At  top  of  the  fpring-arbor  is  th  cendlefs ferew,  and  it’s  wheel ; 
but  in  fpring-clocks  this  is  a  ratchet  wheel  with  it’s  click,  that  flops 
it.  That  which  thie  main-fpring  draws,  and  round  which  the  chain 
or  fpring  is  wrapped,  is  called  the  fijy:  this  is  ordinarily  taper  :  in 
large  works  going  with  weights,  it  is  cylindrical,  and  called  the  bar¬ 
rel.  The  fmall  teeth  at  the  bottom  of  the  fufy  or  barrel,  which  ftop 
it  in  winding  up,  is  called  the  ratchet ;  and  that  which  hops  it 
■when  wound  up,  and  is  for  that  end  driven  up  by  the  fpring,  the 
garde-gut.  The  wheels  are  various  :  the  parts  of  a  wheel  are,  the 
boop  or  rim  ;  the  teeth ,  the  crofs,  and  the  collet,  or  piece  of  brafs  fol- 
dered  on  the  arbor  or  fpindlc  whereon  the  wheels  arerivetted.  The 
little  wheels,  playing  in  the  teeth  of  the  larger,  are  called  pinions  ; 
and  their  teeth,  which  are  4,  5,  6,  8,  Sec.  are  called  leves  ;  the  ends 
of  the  fpindle  are  called  pivots ;  and  the  guttered  wheel,  with  iron 
fpikes  at  bottom,  wherein  the  line  of  ordinary  clocks  runs,  the 
pulley.  We  need  not  fay  any  thing  of  the  hand,  [crews,  wedges, [flops. 
Sec.  See  Wheel,  Fusy,  &c. 

Theory  of  calculating  the  numbers  for  Movements.  1.  It  is  to  be 
obferved,  that  a  wheel,  divided  by  it’s  pinion,  (hews  how  many 
turns  the  pinion  has  to  one  turn  of  the  wheel.  2.  That,  from  the 
fufy'to  the  balance,  the  wheels  drive  thepinions  ;  confequcntly,  the/ 
pinions  run  fafter,  or  make  more  revolutions,  than  the  wheel  ;  but 
it  is  the  contrary  from  the  great  wheel  to  the  dial-wheel.  3.  That 
the  wheels  and  pinions  we  write  down  either  as  vulgar  fractions,  or 
in  the  way  of  divifion  in  common  arithmetic:  v.  gr.  a  wheel  of  60, 
moving  a  pinion  of  5,  is  written  either  6a,  or  better  5)60.  And 
the  number  of  the  turns  the  pinion  has  in  one  turn  of  4)36(9 

the  wheel,  as  a  quotient,  thus,  5)60(12.  A  whole  wts-i/r-  - - 

ment  may  be  written  as  in  the  adjoining  fcheme  ;  where  5)55(11 
the  uppermoft  number  expreffes  the  pinion  of  report  4,  5)45(9 

the  dial-wheel  36,  and  the  turns  of  the  pin  9  ;  the  fe-  5)40(8 

cond,  the  pinion,  and  great  wheel  ;  the  third,  the  fe-  - 

cond  wheel,  Sec.  the  fourth,  thecontrat  wheel  ;  and  the  17 

laft  17,  the  Crown-wheel. 

Hence,  4.  From  the  number  of  turns  any  pinion  makes  in  one 
turn  of  the  wheel  it  works  in,  may  be  determined  the  number  of 
turns  a  wheel  or  pinion  has  at  any  greater  diftance,  viz.  by  multi¬ 
plying  together  the  quotients  ;  the  produce  whereof  is  the  number  of 
turns.  Thus  :  fuppofe  the  wheels  and  pinions  as  in  the 
cafe  adjoining  ;  1 1  multiplied  by  9,  gives  99,  the  num-  5)55(11 

ber  of  turns  in  the  fecond  pinion  5,  in  one  turn  of  the  5)45(9 

wheel  55,  which  runs  conccntrical,  or  on  the  fame  fpin-  5)40(8 
die  with  the  pinion  5.  -  Again,  99  multiplied  by  8  gives 
792,  the  number  of  turns  the  iaft  pinion  has  in  one  turn  of  the 
firft  wheel  5.  Hence  we  proceed  to  find,  not  only  the  turns,  hut 
the  number  of  beats  of  the  balance  in  the  time  of  thofe  turns.  For, 
having  found  the  number  of  turns  the  crown-wheel  has  in  one  turn 
of  the  wheel  fought,  thole  turns  multiplied  by  it’s  notches  give  half 
the  number  of  beats  in  that  one  turn  of  the  wheel.  Suppofe,  v.  gr. 
the  crown-wheel  to  have  720  turns,  to  one  of  the  firft  wheel,  this 
number  multiplied  by  15,  the  notches  in  the  crown-wheel,  pro¬ 
duces  io.Soo  ;  half  the  number  of  ftrokes  of  the  balance  in  one 
turn  of  the  firft  wheel  of  80  teeth. 

The  general  divifion  of  a  movement  is,  into  the  clock  and  watch- 
parts.  See  Clock -work,  Watch -work,  and  TiMZ-kecper. 

Movement,  in  architecture,  is  ufed  to  exprefs  the  rife  and  fall, 
the  advance  and  recefs,  with  other  diverlity  of  form,  in  the  different 
parts  of  a  building,  fo  as  to  add  greatly  to  the  picturcfque  of  the 
whole. 

MOULD,  or  Mold,  in  the  mechanic  arts,  Sec.  a  cavity  cut 
with  a  defign  to  give  it’s  form  or  impreffion  to  fome  fofter  matter 
applied  therein,  of  great  ufe  in  fculpture,  foundery,  Sec. 


The  workmen  employed  in  melting  the  mineral  or  metallic  glebe 
dug  out  of  mines,  have  each  their  feveral  moulds ,  to  receive  the 
melted  metal  as  it  comes  out  of  the  furnace  ;  but  thefe  are  different, 
according  to  the  diverlity  of  metals  and  works.  In  gold  mines' 
they  have  moulds  for  ingots;  in  filver  mines,  for  bars;  in  copper 
and  lead  mines,  for  pigs  or  falmons  ;  in  tin  miries,  for  pigs  and  in¬ 
gots  ;  and  in  iron  mines,  for  lows,  chimney-backs,' anvils,  cal¬ 
drons,  pots,  and  other  large  utenlils  and  merchandizes  of  iron  ; 
which  are  here  caft,  as  it  were,  at  firft  hand. 

Moulds,  in  the  manufacture  of  paper,  are  little  frames  com- 
pofed  of  feveral  brafs  or  iron  wires,  faltencd  together  by  another 
wire  (rill  finer.  Each  mould  is  of  the  bignefs  pf  the  fheet  of  paper  to 
be  made,  and  has  a  rim  or  ledge  of  wood  to  which  the  wires  are 
fattened  ;  thefe  moulds  are  more  ufually  called  frames,  or  forms. 

Moulds  of  furnace  or  crucible-makers,  arc  made  of  wood,  of  the 
fame  form  with  the  crucibles ;  that  is,  in  form  of  a  truncated  cone  : 
they  have  handles  of  wood  to  hold  and  turn  them  with,  when,  being 
covered  with  the  earth,  the  workman  has  a  mind  to  round  or  flatten 
his  vcfl’el. 

Moulds/s/-  leaden  bullets,  are  little  iron  pincers,  each  of  whofe 
branches  terminates  in  an  hemifpherical  concavity,  which,  when 
fliut,  form  an  entire  fphere  :  in  the  lips  or  lides  where  the  branches 
meet,  is  a  little  jet  or  hole,  through  which  the  melted  lead  is  con¬ 
veyed. 

Glaziers-Wlo u L d s .  Fhe  glaziers  have  two  kinds  of  moulds, 
both  ferving  to  calf  their  lead.  In  the  one  they  caft  the  lead  into 
long  rods  or  canes,  fit  to  be  drawn  through  the  vice,  and  the 
grooves  formed  therein  :  this  they  fometimes  call  ingot-mould.  In 
the  other  they  mould  thofe  little  pieces  of  lead  a  line  thick,  and  2 
lines  broad,  fattened  to  the  iron  bars:  thefe  alfo  go  through  the 
fame  apparatus  as  the  former. 

Moulds  of  letter-founders,  are  partly  of  fteel,  and  partly  of  wood  : 
the  wood,  properly  fpeakirig,  ferves  only  to  cover  the  real  mould 
which  is  within,  and  to  prevent  the  workman,  who  holds  it  in  his 
hand,  from  being  incommoded  by  the  heat  of  the  melted  metal. 
Only  one  letter  or  type  can  be  formed  at  once  in  each  mould.  See 
Letter-  Foundery. 

Moulds  of  goldfmiths.  The  goldfmiths  ufe  the  bones  of  the  cut- 
tle-fiflx  to  make  moulds  for  their  fmall  works,  which  they  do  by  pref- 
fing  the  pattern  between  two  bones,  and  leaving  a  jet  or  hole  to  con¬ 
vey  the  filver  through,  after  the  pattern  has  been  taken  out. 

Mould,  among  mafons,  a  pieceofhard  wood  or  iron  hollowed 
withinfide,  anfwerable  to  the  contours  of  the  mouldings  or  cor- 
niches,  Sec.  to  be  framed  ;  this  is  otherwife  called  caliber. 

Moulds,  among  plumbers,  are  the  tables  whereon  they  caft 
the  (beets  of  lead.  Thefe  they  fometimes  call  Amply  tables  ;  befides 
which  they  have  other  real  moulds  wherewith  they  call  pipes  without 
foldering.  See  the  article  Plumbery. 

Moulds,  among  the  glafs-grinders,  are  wooden  frames,  where¬ 
on  they  make  the  tubes  wherewith  they  fit  their  pcrfpe&ives,  telef- 
copes,  and  other  optic  machines. 

Thefe  mouldszrc  cylinders,  of  a  length  and  diameter  according  to 
the  ufe  they  are  to  be  applied  to,  but  always  thicker  at  one  end  than 
the  other,  to  facilitate  the  Aiding.  The  tubes  made  on  thefe 
mouhls  are  of  two  kinds  ;  the  one  limply  of  pafteboard  and  paper  ; 
the  other  of  thin  leaves  of  wood  joined  to  the  pafteboard.  To 
make  thefe  tubes  to  draw  out,  only  the  laft  or  innermoft  is  formed 
on  the  mould ;  each  tube  made  afterwards  ferving  as  a  mould  to  that 
which  is  to  go  over  it,  but  without  taking  out  the  mould  from  the 
firft.  See  the  article  Grinding. 

Moulds  ufed  in  balket-making  are  very  Ample,  confiding  ordi¬ 
narily  ofa  willow  or  ofier  turned  or  bent  into  an  oval,  circle, fquare 
or  other  figure,  according  to  the  bafkets,  panniers,  hampers,  and 
other  utenlils  intended.  On  thefe  moulds  they  make,  or,  more  pro¬ 
perly,  meaiure,  all  their  work  ;  and,  accordingly,  they  have  them 
of  ail  (izes,  (hapes,  Sec. 

Mould,  in  lhip-building,  a  thinflexible  piece  of  timber,  ufed 
by  (hipwrights,  as  a  pattern  whereby  to  form  the  different  curves 
of  the  timbers,  and  other  compafling  pieces,  in  a  (hip’s  frame. 
There  are  two  forts  of  thefe,  viz.  the  bend-mould  and  hollow-mould : 
the  former  of  thefe  determines  the  convexity  of  the  timbers,  and  the 
latter  their  concavity  on  the  outfide,  where  they  approach  the  heel, 
particularly  towards  the  extremities  of  the  veffel.  The  figure 
given  to  the  timbers  by  this  pattern  is  called  their  bevelling. 

Moulds,  among  tallow-chandlers,  are  of  two  kinds :  the  firft 
for  the  common  dipped  candles,  being  the  veffel  wherein  the  melted 
tallow  is  difpofed,  and  the  wick  dipped:  this  is  of  wood,  of  a  tri¬ 
angular  form,  and  fupported  on  one  of  it’s  angles,  fo  that  it  has  an 
opening  of  near  a  foot  at  top  :  there  is  likewife  one  of  lead  fubfti- 
tuted  in  the  place  of  the  former.  The  other,  ufed  in  the  fabric  of 
mould  candles,  is  of  brafs,  pewter,  or  tin  ;  here  each  candle  has  it’s 
feveral  mould.  See  the  article  Candle. 

Mould,  among  gold-beaters,  a  certain  number  of  leaves  of  vel¬ 
lum,  or  pieces  of  guts,  cut  fquare,  of  a  certain  fize,  and  laid  over 
one  another,  between  which  they  put  the  leaves  of  gold  and  filver, 
which  they  beat  on  the  marble  with  the  hammer.  They  have  four 
kinds  of  moulds,  two  whereof  are  of  vellum,  and  two  of  gut ;  the 
fmalleft  of  thofe  of  vellum  confifts  of  forty  or  fifty  leaves,  the  larged 
contains  an  hundred  :  for  the  others,  each  contains  five  hundred 
leaves.  The  moulds  have  all  their  feveral  cafes,  confiding  of  two 
pieces  of  parchment,  ferving  to  keep  the  leaves  of  the  mould  in  their 
place,  and  prevent  their  being  dilbrdcred  in  beating. 

Mould,  in  agriculture,  aloofekindof  earth,  every  where  ob¬ 
vious  on  the  furtaceof  the  ground,  called  alfo  natural  or  mother  earth  ; 
by  fome  alfo  loam. 

The  goodnefs  of  a  mould  for  the  purpofes  of  gardening,  &c.  may 
be  known,  according  to  Miller,  by  the  fight,  fmell,  and  touch.  I. 
Thofe  moulds  that  are  of  a  bright  cheftnut  or  hazely  colour,  are 
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counted  the  beft  :  of  this  colour  are  the  beft  loams,  and  alfo  the  belt 
natural  earth  ;  and  this  will  be  the  better  yet,  if  it  cut  like  butter, 
and  does  not  ftickobftinately,  but  is  fhort,  tolerably  light,  breaking 
into  fmall  clods,  is  fweet,  will  be  tempered  without  crufting  or 
chopping  in  dry  weather,  or  turning  to  mortar  in  wet.  Next  to 
that  the  dark  grey  and  ruftet  moulds  are  accounted  the  beft.  2.  A 
lands  that  aregood  and  wholefome,  will,  after  rain,  or  breaking  up 
by  the  fpade,  emit  a  good  fmell.  3.  By  the  touch  we  may  difcover 
whether  it  confifts  of  f'ubftances  intirely  arenaceous,  or  clammy ;  or, 
as  it  is  cxprefTed  by  Mr.  Evelyn,  whether  it  be  tender,  fatty,  de- 
terfive,  or  flipperv ;  or  more  harfh,  gritty,  porous,  or  friable. 
Refer  to  Syftem  of  Gardening,  p.  976,  &c.  fee  alfo  Earth. 

MOULDINESS,  a  term  applied  to  bodies  which  corrupt  in  the 
air,  from  fome  hidden  principle  of  humidity  therein  ;  and  whole 
corruption  thews  itfelf  by  a  certain  white  down,  or  lanugo,  on  their 
furface,  which,  viewed  through  a  microfcope,  appears  like  a  kind  of 
meadow,  out  of  which  arife  herbs  and  flowers,  fome  only  in  the 
bud,  others  full  blown,  and  others  decayed,  each  having  it’s  root, 
flalk,  and  other  parts.  See  Corruption  and  Vegetation. 

Mr.  Bradley  obferved  this  mouldinefs  in  a  melon  very  accurately, 
and  found  the  vegetation  of  thefe  little  plants  to  be  exceedingly 
quick.  Each  plant  had  it’s  feeds  in  great  abundance,  which  did 
not  feem  to  be  three  hours  before  they  began  to  fhoot  up  ;  and  in 
fix  hours  more  the  new  plant  was  complete  and  mature. 

MOULDING,  any  thing  caft  in  a  mould,  orthatleems  to  have 
been  fo,  though  in  reality  it  were  cut  with  a  chiflel,  or  the  ax. 
Mouldings,  in  architecture.  Refer  to  Syftem,  p.  161. 
Mouldings  are  in  architedfure  what  letters  are  in  writing.  By 
the  various  difpofitions  and  combinations  of  mouldings ,  may  be  made 
an  infinite  number  of  different  profiles  for  all  forts  of  orders  aad 
compofitions,  regular  and  irregular  ;  and  yet  all  the  kinds  of 
mouldings  may  be  reduced  to  three  ;  viz.  fquare,  round,  and  mixt, 
i.  e.  compofed  of  the  other  two. 

Regular  mouldings  are  either  large  ;  as  doucines,  ovolos,  gulas, 
talons,  torufes,  fcotias,  See.  or  fmall,  as  fillets,  aftragals,  conges, 
&c.  which  fee  in  their  places. 

Mouldings,  in  gunnery,  are  annexed  to  guns  by  way  of  orna¬ 
ment!,  and  depend  chiefly  on  the  maker’s  fancy.  They  fhould, 
however,  be  plain  and  Ample,  and  the  metal  fhould  be  projedted  as 
little  as  portable,  fo  that  the  piece  may  lie  clofe  on  the  carriage. 
See  Gun,  and  Plate  103,  jig.  1,  n.  and  At. 

MOULINEX,  a  little  null.  In  mechanics,  it  fignifies  a  roller, 
which,  being  crofted  with  two  levers,  is  ufually  applied  to  cranes, 
capftans,  and  other  forts  of  engines  of  the  like  nature,  to  draw 
ropes,  and  heave  up  ftones,  timber,  Sec.  It  alfo  denotes  a  kind 
of  turn-ftile,- to  keep  out  horfes,  &c. 

MOUND,  a  bank,  rampart, or  other  fence, particularly  of  earth 
Mound,  or  Mond,  in  heraldry,  is  a  ball  or  globe  with  a  crofs 
upon  it ;  fuch  as  our  kings  are  ufually  drawn  with,  holding  it  in 
their  left  hand,  as  they  do  the  feeptre  in  the  right. 

MOUNT,  an  elevation  of  earth,  called  alfo  mountain.  We  fay 
mount  ./Etna,  mount  Lebanon,  mount  Sinai,  See. 

Mount -egg.  In  the  tin-works,  after  the  tin  from  the  burnt  ore 
is  melted  down  and  re-melted,  there  will  fometimes  remain  a  dif¬ 
ferent  flag  in  the  bottom  of  the  float ;  this  they  call  mount-egg;  and 
though  of  a  tin-colour,  yet  is  of  an  iron-nature,  as  hath  been  found 
by  applying  a  magnet  to  it. 

Mount  of  piety,  certain  funds  or  eftablifhments  in  Italy,  where 
money  is  lent  out,  on  fmall  fecurity.  We  had  alfo  mounts  of  piety  in 
England  raifed  by  contribution,  for  the  benefit  of  people  ruined  by 
the  extortions  of  the  Jews. 

MOUNTED,  in  lea  language.the  ftate  of  being  armed  or  equip¬ 
ped  with  a  certain  number  of  cannon  ;  exprefted  of  a  vdfel  of 
war. 

MOUNTAIN,  mons,  a  part  of  the  earth,  rifing  to  a  confider- 
able  height  above  the  level  of  the  furface  thereof. 

The  origin  of  mountains  is  varioufly  afligned  by  pnilofophers : 
fome  will  have  them  coeval  with  the  world,  and  created  along  with 
k  ;  others,  among  whom  is  Dr.  Burnet,  will  have  them  to  take 
their  rife  from  the  deluge,  urging  that  the  extreme  irregularity  and 
diforder  vifible  in  them,  plainly  fhews  that  they  do  not  come  imme¬ 
diately  out  of  the  nand  of  God,  but  are  the  wrecks  of  the  old 
world,  broken  into  the  abyfs.  See  the  article  Deluge. 

Others  again  allege,  from  hiftory,  that  the  roots  of  many  hills 
being  eaten  away,  the  hills  themfelves  havefubfided  arid  funk  into 
plains;  whence  they  conclude,  that  where  the  corruption  is  natural 
the  generation  is  fo  too.  It  appears  certain  to  many,  that  fome  1 
mountains  muft  have  been  generated  gradually,  and  thrown  up  in  J 
procefs  of  tima,  from  the  fea-fhells,  &c.  found  in  them,  which 
they  fuppofe  may  be  accounted  for,  from  a  violent  wind  blowing 
the  fand,  &c.  into  huge  heaps,  which  were  made  into  a  mafs  by 
the  rain,  See.  1  he  origin  of  mountains ,  in  the  opinion  of  Mr.  Ray 
feems  to  have  been  from  explofions,  by  means  of  fubterraneous 
fires  ;  and  he  thinks  it  very  probable,  that  they  all  have  vaft  hol¬ 
lows  beneath  them  ;  and  that  this  might  have  been  the  means  ufed 
at  the  creation,  to  make  the  dry  land  appear,  he  thinks  no  way  dif- 
onant  to  reafon,  fince  hiftory  proves  that  fires  have  raged  in  fub- 

fiSLT T’TurUa  dei  thr  f£aS  ’  and  there  is  no  natural  impof- 

biluy  in  fire  s  fubfifting  in  fuch  caverns,  even  when  the  earth  was 
all  over  covered  with  water,  as  at  the  firft  creation. 

thev  ZnJ7???e  '' t0  manX> defe<as  and  blemilhes  in  the  earth ;  but 
If  tr?y  °f  the  utinoft  ufe  and  neceffity  to  the  well  being  both 
«f  man  and  other  animals.  They  ferve  as  fereens  to  keep  off  the 

for^heni  "TO  bkftS  °£the  northern  and  eartern  winds ;  they  ferve 

wMch  aPre  „«  I”"  °/  a  6™  vegetables  and  minerals' 

lofty  and  toonim.''  *n  °ther  foil ,  the  long  ridges  and  chains  of 

Wclf  ferve  m  ft? IT™*  bemg  generally  found  to  run  from  eaft  to 
Welt,  lerve  to  flop  the  evagation  of  the  vapours  towards  the  poles, 
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without  w'hich  they  would  all  run  from  the  hot  countries,  and  leave 
them  d*ftitute  of  rain.  Mr.  Ray  adds,  that  they  condenfe  thefe  va¬ 
pours,  like  alembic  heads,  into  clouds,  and  fo,  by  a  kind  of  exter. 
nal  diftillation,  give  origin  to  fprings  and  rivers  ;  and,  by  amafling* 
cooling,  and  conftipating  them,  turn  them  into  rain,  and  by  that 
means  render  the  fervid  region  of  the  torrid  zone  habitable. 

1  he  difpofition  of  mountains  on  the  furface  of  the  globe  feems 
more  regular  than  is  generally  fuppofed  by  thofe  who  fee  but  a  few 
of  them  in  particular  countries  at  a  time  ;  they  are  difpofed  in  rea¬ 
lity  in  ranges  or  chains,  reaching  to  vaft  extents,  and  in  fome  from 
pole  to  pole,  from  north  to  fouth. 

One  grand  chain  of  mountains  reaches  from  Iceland  through  Scot¬ 
land,  England,  and  Germany,  with  a  ftrait  courfe  to  the  Alps 
which  are  as  it  were  a  vaft  knot  in  this  chain,  more  clofely  difpofed* 
and  more  eminent  than  the  others. 

Thefe  are  fucceeded  in  the  fame  ferics  by  the  Appennines,  which 
run  through  the  whole  kingdom  of  Italy,  in  the  manner  of  the  fpine 
of  the  back  in  animals,  and  are  continued  on  in  the  fame  feries  by 
\  thofe  of  Sicily  ;  and  from  thefe  the  fame  chain  is  carried  on  to 
Africa,  and  continues  in  what  are  called  the  mountains  of  the  moon 
From  hence  another  vaft  knot  or  link  of  this  extenfive  chain  is  car¬ 
ried  on  to  the  utmoft  part  of  Africa,  and  terminates,  as  to  our  view 
at  the  Cape  of  Good  Hope  ;  and  there  is  no  reafon  to  doubt  but  that 
i  the  chain  is  continued  in  the  oppofite  land,  and  fo  on  to  the  utmoft 
limits  of  the  fouthern  pole.  From  hence  the  fame  feries  makes  it’s 
way  again,  and  beginning  anew  as  it  were  from  the  fouth  pole,  is 
carried  on  through  the  little  known  fouthern  regions  to  the  Magel¬ 
lanic  Streights.  Here  the  famous  Andes,  mountains  of  South  Ame¬ 
rica,  take  it  up,  and  along  this  vaft  tradl  it  is  carried  through  this 
part  of  the  new  world  into  North  America,  and  thence  to  the  nor¬ 
thern  pole  again,  terminating  where  it  began,  or  joining  the  ocher 
part  of  the  chain  where  we  took  up  the  beginning  of  our  account  • 
fo  that  the  whole  feries,  making  a  vaft  belt  or  circle  round  the 
globe,  has  no  beginning  nor  end,  but  in  our  imagination,  or  in  our 
ignorance  of  the  parts  of  the  world  through  which  it  is  carried  in 
the  fame  regularity  as  in  thofe  countries  w'hither  commerce  has  led 
us,  and  where  maps  have  fhewn  them. 

Another  vaft  chain  of  mountains,  running  with  the  fame  regula¬ 
rity,  and  in  the  fame  manner  forming  a  belt  round  the  whole  globe 
of  the  earth,  cuts  this  at  right  angles,  and  is  continued  in  it’s 
courfe.  This  goes  through  Tartary,  from  ^beginning  far  beyond 
our  refearches,  up  behind  that  vaft  country,  and  continuing  itfelf 
through  the  middle  of  Scythia,  forms  a  feries  that  appears  in  the 
Fait  Indies,  running  along  the  middle  of  that  vaft  region  to  Cape 
Comorin;  here  the  chain  dips  into  the  fea  ;  but  if  it’s  courfe  is 
exactly  marked,  it  will  be  found  to  be  continued  in  the  fame  route 
through  the  ifland  of  Ceylon  y  hence  it,  is  carried  under  water  to 
it  s  oppofite  point  on  the  limits  of  the  earth,  and  hence  throughfeas 
and  lands  not  yet  known  to  us,  is  carried  on  to  the  back  of  Tartary. 
Mountains,  altradlionof.  See  the  article  Attraction. 
MOUN  TEBANKS,  (derived  from  the  Italian  montare in  banco,) 
are  quack-dodtors  or  jugglers,  who  vend  theirboafted  medicines,  and 
exhibit  their  tricks  on  a  public  ftage.  See  the  article  Nuisance. 

MOUNTING,  in  the  mechanic  arts,  fomething  that  ferves  to 
raife  or  fet  off  a  work  :  thus,  the  frame  and  it’s  dependences  make 
the  mounting  of  a  looking-glafs  ;  the  hilt,  the  mounting  of  a  fword  ; 
the  full,  or  but,  the  mounting  of  a  carbine,  mufquet,  &c.  and  the 
mounting  of  a  fan,  is  the  flicks. which  ferve  to  open  andfhut  it. 

Mounting,  in  military  a'ftairs,  fignifies  going  upon  duty  :  thus, 
mounting  a  breach,  is  running  up  to  it ;  mounting  the  guard,  is  going 
upon  guard  ;  and  mounting  the  trenches,  is  going  upon  duty  in  the 
trenches:  but  mounting  a  cannon,  mortar,  &c.  is  the  fetting  it  on  it's 
carriage,  or  the  railing  it’s  mouth. 

MOURNERS,  an  order  of  penitents  in  the  ancient  Chriftian 
church,  who  lay  proftrate  in  the  porches  of  the  churches,  begging 
the  prayers  of  the  faithful,  as  they  went  in,  and  defiring  to  do  pub¬ 
lic  penance  in  the  church. 

MOURNING,  a  particular  drefs  or  habit,  w'orn  to fignify grief, 
on  fome  melancholy  occafion. 

1  he  modes  of  mourning  are  various  in  different  countries,  as  are 
alfo  the  colours  which  obtain  for  that  end.  In  Europe,  the  ordi¬ 
nary  colour  for  mourning  is  black  ;  in  China,  it  is  white,  which  was 
the  mourning  of  the  ancient  Spartan  and  Roman  ladies  ;  in  Turkey, 
the  colour  is  blue  or  violet ;  in  Egypt,  yellow ;  in  Ethiopia, brown : 
kings  and  cardinals  mourn  in  purple.  Every  nation  and  country 
give  a  reafon  for  their  mourning:  black,  which  is  the  privation  of 
light,  is  fuppofed  to  denote  the  privation  of  life  ;  white  is  an  em¬ 
blem  of  purity  ;  yellow  is  to  reprefent,  that  death  is  the  end  of  all 
human  hopes,  becaufe  this  is  the  colour  of  leaves  when  they  fall, 
and  of  flowers  when  they  fade  ;  brown  denotes  the  earth,  to  which 
the  dead  return  ;  blue  is  an  emblem  of  the  happinefs  which,  it  is 
hoped,  the  deceafed  enjoys  ;  and  purple,  or  violet,  is  fuppofed  10  ex- 
prefs  a  mixture  of  forrow  and  hope. 

Mourning ,  among  the  ancients,  was  exprefted  various  ways,  ashy 
tearing  their  cloaths,  by  wearing  fackcloth,  laying  afide  crowns,  and 
every  other  mark  of  joy.  Plutarch,  in  his  life  of  Cato,  relates, 
that  from  the  time  of  his  leaving  the  city  with  Pompcy,  he  neither 
ftiaved  his  head,  nor,  as  ufual,  wore  the  crown  or  garland.  Some¬ 
times  public  grief  was  teftified  by  a  general  fast.  Among  the 
Romans  a  year  of  mourning  was  ordained  by  law,  for  women  who 
loft  their  hurtbands. 

In  public  mournings  at  Rome  the  fhops  were  ftiut  up,  the  women 
laid  afide  all  their  ornaments,  the  fenators  their  laticlavian  robes, 
and  the  confuls  fat  in  a  lower  feat  than  ufual. 

The  ancients  had  a  remarkable  way  of  mourning  for  foldiers  fiain 
In  battle.  The  whole  army  attended  the  funeral  lolemnities,  with 
their  arms  reverfed,  it  being  cuftomary  for  mourners,  in  molt  of 
their  actions,  to  behave  themfelves  in  a  manner  contrary  to  what 
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was  ufual  at  other  times.  In  thofe  places  where  it  was  the  fafhion 
to  wear  long  hair,  mourners  were  fhaved ;  aiul  where  others  ihaved, 
mourners  wore  longhair. 

The  eaftc'rn  Indians,  after  the  death  of  a  near  relation,  mourn 
fifteen  days,  during  which  time  they  eat  nothing  but  rice  and  wa¬ 
ter:  they  are  not  to  chew  betle,  or  to  ule  the  common  wafhings  in 
this  time;  but  they  are  to  do  a£ts  of  charity,  fuch  as  diftributing 
food  to  the  poor;  and  prayers  are  laid,  intreating  the  Almighty  to 
forgive  the  fins  of  the  dead  perlon,  and  aflign  him  a  good  place  in 
the  other  world.  On  the  lixteenth  day,  that  is,  the  day  after  the 
finilhingof  the  time  of  mourning,  they  make  a  folemn  feafi  accord¬ 
ing  to  their  abilities,  and  invite  to  it  all  their  friends  and  neigh¬ 
bours.  After  this  they  annually,  on  this  day,  give  food  to  the  poor, 
and  renew  their  prayers  for  the  happinels  of  the  dead  perfon. 
Their  mourning  is  of  much  fhorter  duration  thanour’s. 

MOUSE,  Mus,  a  fpeciesof  animal,  of  the  order  of  glires.  The 
feveral  kinds  are  : 

1.  The  common  moufe,  diftinguifhed  from  the  red  of  the  genus 
by  it’s  fmallnefs,  and  it’s  prominent  large  eyes.  It’s  colouc  is  a 
dufky  grey  on  the  back,  and  a  whiter  grey  on  the  belly.  This  ani¬ 
mal,  when  found  white,  is  very  beautiful  ;  it’s  full  blight  eye  ap¬ 
pearing  to  great  advantage  amidlt  the  fnowy  fur. 

2.  The  larger  nioufe ,  which  is  of  twice  the  lize  of  the  common 
nioufe,  and  ufually  found  in  caverns-of  the  earth  in  fields,  though 
fometimes  alfo  in  houfes  ;  it’s  back  is  of  a  mixed  colour  of  black 
and  tawny  ;  it’s  belly  very  white  ;  and  there  is  an  even  line  drawn 
along  each  fide,  which  feparates  the  two  colours  ;  the  head  is  longer 
than  that  of  the  common  moufe,  and  the  eyes  larger  and  more  pro¬ 
minent  ;  the  ears  are  rounder  and  wider  ;  and  the  tail  very  long, 
and  covered  with  Ihort  hairs,  black  on  the  upper  part,  and  white 
underneatii  ;  the  legs  alfo  are  longer  than  in  the  common  tnouje ; 
and  there  are  fix  tubercles  in  the  bottom  of  the  foot. 

3.  The  great-headed  field- jitoufe.  This  is  larger  than  the  com¬ 
mon  moufe,  and  it’s  head  is  remarkably  large  in  proportion  to  it’s 
fize  ;  it’snofe  is  fhort  and  blunt  ;  it’s  eyes  (mail,  and  not  promi¬ 
nent  ;  and  it’s  ears  fhort,  broad,  and  roundifh,  and  almort  intirely 
hid  in  the  fur,  which  is  much  deeper  than  that  of  the  common 
nuuje.  This  has  alfo  a  much  longer  body,  and  it’s  tail  is  remark¬ 
ably  fhort,  and  is  thinly  covered  with  hairs  ;  it’s  legs  alfo  are  very 
fhort;  it’s  back  is  of  a  very' deep  and  dufky  brown,  with  a  mixture 
of  yellow  ;  and  it’s  belly  is  of  a  fort  of  lead-colour,  the  points  of  all 
the  hairs  being  white,  and  their  bottoms  black.  It  is  common  in 
dry  paltures,  and  is  abundantly  diftinguifhed  from  all  the  other 
kinds  by  the  thicknefs  of  it’s  neck  and  fhoulders,  and  the  fhortnels 
of  it’s  tail. 

4.  The  great  long-tailed  field-moufe.  This  is  very  nearly  of  the 
fize  of  a  rat ;  it’s  tail  is  very  long,  and  it’s  ears  ihort  and  round  ; 
it’s  head  is  thick,  and  the  nofe  not  Iharp,  as  in  molt  of  thofe  crea¬ 
tures,  but  Ihort  and  rounded,  and  is  of  a  deep  brown,  with  fome 
mixture  of  red  at  the  fides  ;  and  it  has  a  fort  of  beard  of  long  hairs 
between  the  mouth  and  the  eyes.  See  the  article  Dormouse. 

There  is,  befides  thefe,  another  variegated  kind, called  the Jlriated 
Indian  tree -tnouje,  which  is  very  rare,  but  fometimes  found  in  the 
cabinets  of  the  curious. 

Mouse,  fable,  called  alfo  leninor ,  or  lemming,  in  natural  hiftory,  the 
name  of  an  animal  found  in  Lapland,  and  in  other  cold  countries : 
many  extraordinary  things  are  related  of  the  manner  of  living  of 
thefe  creatures.  .  , 

They  ai;e  of  the  bignefs  of  a  fquirrel,  and  their  fkin  is  flreaked 
with  brown  and  black  ;  there  are  alfo  fome  fpots  belide  the  lfreaks  ; 
the  black  is  a  very  fine  deep  colour,  the  brown  is  pale  ;  they  have 
two  very  fharp  teeth  above,  and  two  below  of  the  fame  kind  ;  their 
feet  are  like  a  fquirrcl’s  ;  they  are  ulually  very  fat  and  flefhy,  and 
are  fo  quarrelfome  and  fierce,,  that  if  a  ltick  beheld  out  to  them 
they  will  bite  at  it,  and  will  hold  it  fo  fall,  that  they  may  be  tolled 
and  fwung  about  in  the  air  by  it  wfithout  letting  it  go.  In  their 
march  they  ufually  keep  a  direcfline  from  north-eaft  to  fouth-weft, 
and  always  travel  in  thoufands  in  the  fame  troop.  The  whole 
number  lorms  a  fquarebody,  and  they  march  only  from  the  time 
of  the  twilight  to  the  morning,  lying  ftill  all  the  day. 

They  march  in  lines,  w'hich  are  fome  ells  diftant,  but  always  ex- 
adfly  parallel  to  each  other,  fothat  the  places  they  have  gone  over 
look  like  the  furrowsof  a  ploughed  field.  If  they  meet  with  any 
thing  in  their  way  that  might  deter  another  animal,  it  never  flops 
them  ;  but  though  it  be  fire,  a  deep  well,  a  pond,  a  torrent,  or  a 
bog,  they  without  hefitation  venture  through,  and  by  that  means 
many  thoufands  of  them  are  deflroyed,  and  found  dead  in  the  morn¬ 
ing,  in  the  waters  or  otherwife. 

They  never  come  into  a  houfe,  nor  meddle  with  any  thing  that 
we  eat  ;  if  they  chance  to  come  to  a  houfe  in  their  way,  there  they 
flop  till  they  die  ;  but  if  they  come  to  a  flack  of  hay  or  corn,  they 
eat  their  way  through. 

When  they  march  over  a  meadow,  they  do  it  great  damage,  by 
eating  the  roots  of  thegrafs  ;  but  if  they  encamp  there,  they  wholly 
dellrov  the  produce;  the  land  looks  like  a  place  where  there  had 
been  a  fire,  and  the  whole  furface  looks  as  if  ftrewed  with  allies. 

The  Laplanders  are  always  glad  to  fee  thefe  creatures  on  their 
march,  for  it  always  foretels  plenty  of  more  valuable  creatures 
among  them:  the  fame  cold  that  fends  thefe  out,  fending  aljo  a 
number  of  fow  l,  fquirrcls,  foxes,  and  other  animals  the  lame  way. 

They  commonly  vifit  the  country  once  or  twice  in  twenty  years, 
and  after  ravaging  it,  deftroying  the  grafs,  and  infecting  the  very 
ground,  they  at  length  pet ifh,  either  through  want  ot  food,  deftroy- 
ing  one  another,  or  iniome  great  water  or  the  fea. 

Mouse,  in  the  fea  language,  is  a  fort  ot  knob,  ufually  in  the 
fh.  peof  a  pear,  wrought  on  thcoutfideof  a  rope,  by  nuansof  lpun- 
yain,  parfliug,  tlxe.  and  ufed  to  confine  fome  other  fecurely  to  the 
f  rmcr,  and  prevent  it  from  Hiding  along  it’s  furface. 
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fm^U-orHIN?  *  in.fca-langu^.thcoperationoffafteninga 

mall  cord  or  line  acrofs  the  upper  part  from  the  point  to  the  back 

vellel  or'oTh  ^  ‘C  ffom  unhooking>  by  *he  motion  of  the 

vciiu,  or  otherwife. 

.in„anatomy>  apart  of  the  face,  confifling  of  the  lips 
the  Sums» 'he  mfides  of  the  cheeks,  the  palate,  the  falival  glands’ 
the  os  hy otdes ,  the  uvula,  and  the  tonjils.  Refer  to  the  Syllem,  p  m 

Ur.  JJerham  oblerves,  that  the  mouth,  in  the  feveral  fpecies  of 

a ncTf hatred  f acla!’^d  to  the  ufes  of  fuch  a  part;  and  well  fixed 
food  the  f  catching  of  prey,  for  the  gathering  and  receiving 

food  the  formation  of  fpeech,  &c.  In  fome  creatures  it  is  wide 

deen  10  TS  htt*e  and  narrow  ’  in  fome  is  formed  with  a 

Of  nre  LMie  Up  ,nt°rthe  head>  for  the  better  catching  and  holding 
fo.ne  Wind  moreKeafy  <r0">mj,nution  of  hard’  !arge.  and  trouble- 

hoTdb^hXtuXV  ‘h0r,er  inCifUK'  f°r  “"galh‘ri"8  *“• 

IYIOXA  a  fort  of  cotton,  or  downy  fubflance,  brought  from 
won  leaf  ^  aUth°rS  <a'd  t0gr°W  °n  the  l0VVCr  Part  of  ‘he  mug- 

MUCILAGE,  mucilago,  in  pharmacy,  &c.  a  thick  vifeous  juice, 
of  the  mill11  Pa'ent  C°l0Ur  ’  f°  C3lled  aS  Ambling  the  mucus 

mmn^iarCtP7^rCdlChiefly  fr°m  roots  and  feeds>  pounded  in  a 
mortar,  and  infilled  in  hot  water,  and  ftrained  through  a  cloth  ■ 

nd  they  are  the  mofl  relaxing,  emollient,  and  foftening  remedies 
in  medic, ne.  I  jie  roots  principally  ufed  for  this  purpofe  are  thofe 
j  althaea,  mallows,  fymphytum,  &c.  the  feeds  are  thofe  of  quin¬ 
ces,  neawort,  6cc.  M 

Mucilages  enter  the  compofition  of  feveral  plaflers.  Thev  are 
tragaeamh,3^ madC  ^  ^  ^  ;  figS’  <iuinces>  ifingIa^» 

Mucilage  alfo  denotes  a  thick  pituitous  matter,  evacuated  with 
the  urine,  in  the  gravel  and  dyfuria. 

Mucilage  alio  implies  the  liquor  which  principally  ferves  to 
moiltcn  the  ligaments  and  cartilages  of  the  articulations,  and  is 
fupplicd  by  the  mucilaginous  glands. 

MUClLAGINOUS^Wr,  in  anatomy,  a  very  numerous  fet  of 
glands,  fcrving  tofecrete  the  mucilage  of  the  joints.  Thefe  glands 
are  commonly  fituated  in  the  joint  after  fuch  a  manner  as  to  be 
gently  prelled,  but  not  dellroyed,  by  it’s  motion  :  by  which  means 
tvhen  there  is  the  greateft  neceffity  for  the  mucilage,  that  is,  when 
the  molt  frequent  motions  are  performed,  the  greateft  quantity  of 
it  mult  be  fecreted.  1 

MUCOUS/mn,  a  term  ufed  by  medical  writers  to  exprefs  thofe 
fevers  in  which  nature  is  endeavouring  to  rid  herfelf  of  an  abun¬ 
dance  ot  pituitous,  mucous,  and  ferous  matter.  Tiie  catarrhal  fe¬ 
vers  of  all  forts  are  expreffed  under  this  denomination.  See  the 
article  Iever. 

Mucous  glands  are  three  glands  which  empty  themfelves  into 
the  urethra  ;  fo  called  by  the  firlt  difeoverer,  Mr.  Cowper,  from 
the  tenacity  of  the  liquor  which  they  feparate.  See  Plate  80  ftp  8 

1  he  two  firft  dilcovered  of  thefe  are  about  the  bignefs  of  a  French 
bean,  of  a  deprelled  oval  figure,  and  a  yellowifh  colour,  like  the 
prollates  ;  being  on  each  fide  the  bulb  of  the  cavernous  body  of  the 
urethra,  a  little  above  it.  Their  excretory  du<5fs  fpring  from  the 
internal  lurface,  next  the  inner  membrane  of  the  urethra  •  into 
which  they  open  a  little  lower,  by  two  diftina  orifices,  juft  below 
it  s  bending  under  the  oITa  pubis,  inperimeo,  where  they  difeharge 
a  tranlparent  vifeous  liquor.  ° 

The  third  mucous  gland  is  a  fmall,  conglobate,  yellowifli  gland 
like  the  former,  but  fome  what  lefs,  fituate  above  the  angle  of  flex¬ 
ure  ot  the  urethra,  under  the  olla  pubis,  in  the  perimeum,  near  the 
anus.  It  has  two  excretory  duds,  which  enter  the  urethra  ob¬ 
liquely,  a  quarter  of  an  inch  below'  the  two  former  ;  and  difeharge 
a  liquor  like  the  former,  both  in  colour  and  confiftence. 

MUCUS  of  the  joints,  is  a  mucilaginous  liquor,  feparated  by  it’s 
proper  glands,  conveniently  placed  in  the  interftices  of  the  bones 
where  thofe  glands  are  gently  prefted  by  the  motion  of  the  parts  •  it 
lerves  to  make  the  extremities  of  the  bones  or  joints  flip  more  eafily. 

Mucus  of  the  urethra,  a  vifeous  tranfparent  liquor,  ferving  to 
line  and  lubricate  the  parr,  that  the  feed  and  the  urine  may  flip 
more  freely,  without  either  adhering  to  or  lacerating  the  part.  It 
comes  from  glands,  lately  difeovered  by  Mr.  Cow'per,  about  the 
penis  ;  and  is  that,  which  in  women  is  often  miftaken  for  femen. 

Mucus  0}  the  nofirils,  is  a  vifeid excrementitious  humour,  fepa¬ 
rated  by  it’s  proper  glands,  placed  in  the  internal  membrane  of  thofe 
parts.  It  lerves  to  moiflen,  lubricate,  and  defend  the  olfadlory 
nerves  ;  which,  being  extremely  foft  and  naked,  W'ould,  without 
fuch  provifion,  be  foon  fpoiied.  See  rhe  article  Nose. 

MUERDUM,  a  Turkilh  officer,  who  wdth  his  voice  calls  the 
people  to  prayers,  as  the  Mahometans  never  ufe  bells. 

MUFFLE,  in  metallurgy.  See  it’s  defeription  in  the  fvftem  of 
Chemistry,  p.  507. 

Wooden  moulds  of  a  proper  fhape  are  mofl  convenient  for  making 
thefe  muffles  in,  and  the  matter  for  making  them  is  the  fame  with 
thatof  the  German  clay  tells ;  that  is, either  of  a  purenative  clav,of  a 
condition  to  bear  the  fire,  which  will  be  known  upon  trial ;  orfuch  clay 
hardened  by  a  mixture  of  the  pow  der  of  Hones  :  and,  in  order  to  the 
forming  of  thele,  the  mafsmuit  be  made  tolerably  foft  and  pliant,  by 
kneading  it  on  a  flat  (tone ;  then  fpread  it  out  evenly  into  a  thin  cake 
lomewhat  longer  and  broader  than  you  intend  the  muffle  to  be  made  • 
and  16  thick  tliattw'oor  more  thin  plates,  of  about  two  lines  thick 
each,  may  be  cut  off  from  it.  One* of  thefe  thin  plates  being  cut 
off'  from  rhe  cake,  is  to  be  rubbed  over-vvith  oil  or  fat,  and  then  laid 
over  the  mould  ;  then  cut  out  a  fcmicircular  piece  from  the  mafs 
of  the  lame  thicknefs  with  the  former, and  lay  this  on  the  back  plane 
of  the  mould,  joining  the  edges  of  this  plate  to  thofe  of  ihe  former 
wetting  them  well  with  water;  another  thin  plate  mull  be  cut  off’ 
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for  the  bottom  of  the  muffle.  The  muffle  thus  made,  let  it  be  w  etted, 
and  carefully  rubbed  over,  and  then  expofed  to  the  air,  and  after¬ 
wards  baked  in  a  potter’s  kiln,  or  adayer  s  oven.  , 

MUFTI,  or  Muphti,  the  chief  or  patriarch  of  the  Mahometan 

religion,  retiding  at  Conftantinople.  j 

The  'multi  is  the  fovereign  interpreter  of  the  Alcoran,  and  decides 
all  queftions  of  the  law.  He  takes  place  of  the  bafhaws  ;  and  Ins 
authority  is  often  terrible  to  the  grand  fignor  himfelf  It  ,s  he  who 
girds  on  the  fword  to  the  grand  (ignor’s  lide  ;  which  ceremony  an- 

fwers  to  the  coronation  of  our  kings.  , 

M UGGLLTON IANS,  a  religious  fetft,  which  arofe  in  England 
about  the  year  1657  ;  fo  denominated  from  their  leader  Ludovvick 
Mu<rgleton,  a  journeyman  taylor,  who,  with  his  aflociate  Reeves, 
fet  up  for  great  prophets,  and  it  is  faid,  pretended  to  an  abiolute 
power  of  favingor  damning  whom  they  pleafed  ;  giving  out  that 
they  were  the  two  lalf  witnelfes  of  God,  that  fhould  appear  oefore 

the  end  of  the  world.  ,  .  , 

MULATTO,  a  name  given  in  the  Indies,  to  thofe  w'ho  are  be¬ 
gotten  by  a  negro  man  on  an  Indian  woman  ;  or  an  Indian  man 

on  a  negro  woman.  # 

MULBERRY-/;t4  morusy  a  genus  of  plants,  ranged  by  Linnaeus 
among  the  monoccia  tetrandria  :  ol  which  there  are  feven  fpecies,  but 
three  of  thefe  only  are  cultivated  in  Englifh  gardens  ;  viz.  1.  Mul¬ 
berry,  with  oblique,  fmooth,  heart-fhaped  leaves  ;  or  the  mulberry 
with  a  white  fruit.  2.  Mulberry ,  with  rough  heart-fhaped  leaves, 
being  the  mulberry  with  a  black  fruit ;  or  the  common  mulberry.  3. 
Mulberry ,  with  hand-fhaped  leaves,  and  prickly  fruit. 

The  fir  ft  fpecies  may  be  propagated  either  from  feeds  or  layers, 
but  the  mull  expeditious  way  of  raifing  it  in  any  great  quantity,  is 
from  feeds  procured  from  the  fouth  ot  France  or  Italy.  The  beft 
method  of  lowing  thefe  feeds  in  England,  is,  to  make  a  moderate 
hot  bed,  which  fhould  be  arched  over  with  hoops,  and  covered  with 
matts  :  upon  this  bed  the  feeds  fhould  be  Town  the  middle  of  March, 
and  covered  over  with  light  earth,  about  a  quarter  of  an  inch  deep. 
In  very  dry  weather  the  bed  lhould  be  frequently  watered,  and  in 
the  heat  of  the  day  (haded  with  mats, and  alfocovered  in  cold  nights. 

The  fecund  fpecies  may  be  propagated  by  fowing  the  feeds,  or  by 
layin_  down  the  tender  branches,  which  in  two  years  w ill  take  root, 
and  may  then  be  tranfplamed  to  the  places  where  they  are  to  re¬ 
main.  Thofe  plants  which  are  propagated  from  feeds,  are  com¬ 
monly  the  moll  vigorous,  and  generally  make  the  ftraiteft  ftems  : 
but  then  there  is  a  very  great  hazard  ot  their  being  fruitful,  for  it 
often  happens  that  thofe  plants  for  the  moft  part  are  of  the  male 
kind,  which  produce  katkins,  butfeldom  have  much  fruit :  but  as 
the  trees  raifed  by  layers  are  fubjeeft  to  have  crooked  ftems,  there 
fhould  be  care  taken  in  the  choice  of  ftrait  (hoots  to  make  layers, 
and  when  they  are  tranfplanted  out,  they  (hould  have  ftrait  ftalks 
fixed  down  by  each,  to  which  they  (hould  be  fattened  as  the  fhoot  is 
extended,  until  it  comes  to  the  height  you  delign  the  item  :  then 
you  may  luffer  the  branches  to  extend  as  they  feem  inclinable,  for 
this  tree  fhould  not  be  often  pruned,  but  only  fuch  branches  (hould 
be  taken  off  which  (hoot  acrofs  and  bruife  themfelves  by  cutting 
againft  each  other,  and  fuch  as  decay  lhould  be  cut  off. 

The  third  fpecies  may  be  propagated  by  laving  down  the  bran¬ 
ches,  or  planting  the  cuttings,  and  may  be  managed  as  w'as  diredted 
for  the  fecund  fpecies.  See  Treadle  on  Gardening,  p.  979. 

This  mild  dulco-acid  fruit  is  fometimes  uled  medicinally,  as  a 
refrigerant,  antileptic,  relaxant,  attenuant,  and  aperient.  Boer- 
haave  looks  upon  the  continued  ufe  ot  mulberries  as  one  of  the 
principal  remedies  in  cafes  of  obftrudfion  and  vifeidity,  and  in  pu¬ 
trid  diforders  ;  and  Hofthnann  gives  inltances  of  fome  obftinate  dif- 
eafes  being  cured  by  them  :  this  fruit  apparently  promotes  the 
alvine  and  urinary  excretions  ;  and  in  fome  fevers,  where  watery 
liquors  run  offalmoft  unchanged,  the  urine  is  impregnated  with  the 
colour  of  the  berries.  I  operfonsofa  bilious  temperament  and  rigid 
fibres,  and  where  the  habit  is  difpofed,  naturally  or  from  extrinltc 
caufes,  to  an  inflammatory  or  putrefeent  ltate,  their  moderate,  and 
even  plentiful  ufe,  is  falubrious:  by  thofe  ot  a  cold  inadtive  difpo- 
fition,  where  the  vellels  are  lax,  the  circulation  languid,  and  the 
digeltion  weak,  this  fruit  lhould  be  taken  very  lparingly. 

MuLBERRY-ry^r,  a  palatable  liquor  made  by  an  admixture  of 
mulberry- juice  and  cyder.  In  the  making  they  choofe  for  this  pur- 
pofe  the  tipeft  and  blacked  mulberries ,  and  prefling  out  their  juice 
and  mixing  it  with  a  full-bodied  cyder,  at  tnetimeof  grinding  and 
preffing,  give  juft  fo  much  of  it  as  adds  a  perceptible  flavour.  It  is 
very  worthy  the  attention  of  people  who  live  in  other  counties, 
where  ftrongand  good  cyder  is  made,  that  this  renders  it  a  fort  of 
wine  much  more  agreeable  than  any  other  fort  of  Englifh  liquor, and 
might  be  brought  into  general  ufe,  to  the  great  advantage  of  the 
dealer.  1  he  colour  of  this  liquor  refembles  that  of  the  brighteft 
red  w  ine,  and  the  flavour  of  the  mulberry  neve r  goes  off. 

MULCH,  rotten  dung,  or  the  like,  thrown  upon  the  beds  of 
young  plants,  to  preferve  them  from  the  bad  effeds  of  cold  or  drought. 

M  ULC1 ,  a  fine  of  money  laid  upon  a  man,  who  has  committed 
fome  fault  or  mifdemeanor. 

MULE,  in  zoology,  a  mongrel  kind  of  quadruped,  ufually  gene¬ 
rated  between  an  afs  and  a  mare,  and  fometimes  between  a  horfe 
and  a  fhe-afs,  but  the  former  breed  is  preferable  to  the  other.  The 
mule  is  a  fort  of  a  monftcr,  of  a  middle  nature  between  it’s  parents, 
and  therefore  incapable  of  propagating  it’s  fpecies  ;  fo  careful  is 
nature  to  avoid  filling  the  world  with  rnonfters.  Mules  are  chiefly 
uled  in  countries  where  there  are  rocky  and  ltony  roads,  as  about  the 
Alps,  Pyrenees,  &c.  Great  numbers  of  them  are  kept  in  thefe 
places  ■  they  are  ulually  black,  ftrong,  well-limbed,  and  large,  be¬ 
ing  moltly  bred  out  of  the  fine  Spanifh  mares  :  and  the  mules  are 
fometimes  fifteen  orfixteen  hands  high.  No  creatures  are  fo  pro- 
per  for  carrying  large  burdens,  and  none  fo  fure-footed.  They  are 
much  Lronger  for  draught  than  our  horfes,  and  are  often  as  thick- 


fetas  our  dray-horfes;  and  they  will  travel  feveral  months  together, 
with  fix  or  eight  hundred  weight  upon  their  backs  :  they  are  much 
hardier  and  ftronger  than  horfes,  and  will  live  and  work  twice  the 
age  of  a  horfe  ;  and  thofe  mules  which  are  light  are  fitter  for  riding 
than  horfes,  as  to  the  walk  and  trot ;  but  they  are  apt  to  gallop  rough. 

Mules,  among  gardeners,  denote  a  fort  of  vegetable  monliers, 
produced  by  putting  the  farina  foecundans  of  one  fpeciesof  plant  info 
the  piftil  or  utricle  of  another.  1  he  carnation  and  fweet-william, 
being  fomewhat  alike  in  their  parts,  particularly  their  flowers,  the 
farina  of  the  one  will  impregnate  the  other  ;  and  the  feed  fo  en¬ 
livened,  will  produce  a  plant  differing  from  either.  The  like  me¬ 
thod  may  be  ufed  for  altering  the  property  andtafteof  any  fruit,  by 
impregnating  one  tree  w  ith  the  farina  of  another  of  the  fame  clafs  ; 
e.  gr.  a  codlin  with  a  pear-main,  which  occafions  the  codlin,  fo  im¬ 
pregnated,  to  laft  a  longer  time  than  ufual,  and  to  be  of  a  (harper 
tafte. 

MULIEBR 1  A,  the  privities  of  a  woman.  See  Plate  80,  fig.  g. 
MULIER,  m  law,  lignifies lawful  iffuc  born  in  wedlock, though 
begotten  before. 

If  a  man  have  a  fon  by  a  woman  before  marriage,  which  is  a 
baftard  and  illegitimate  ;  and  he  after  marries  the  mother  of  the 
baftard,  while  with  child  of  another,  and  they  have  another  fon  ; 
this  fecond  fon  is  called  mulier ,  and  is  lawful,  and  (hall  be  heir  to 
his  father.  Thefe  we  fometimes  alfo  find  with  the  additions 
baflard  eigne,  and  mulier  puifne. 

MULILRTY,fignifies  the  condition  of  a  mulier, or  lawful  iflue, 

MULLEIN,  Virbafcum,  in  botany,  a  genus  of  the  pent andriumo- 
nogyniu  clals.  The  flower  has  a  fmall  permanent  empalement  of 
one  leaf,  cut  into  five  parts  ;  the  feeds  are  angular.  The  common 
fort,  ufed  in  medicine,  grows  naturally  on  banks  and  highways. 

* Mullein  is  accounted  peftoral,  being  good  for  coughs,  fpitting  of 
blood,  and  other  affections  of  the  bread :  it  is  likewife  good  for 
griping  and  colic  pains,  arifing  from  (harp  humours.  Outwardly 
ufed  in  fomentations  and  fumigations,  it  is  reckoned  a  fpecifie 
againft  pains  and  fwellings  of  the  haemorrhoids  or  piles. 

MULLER,  or  Mullar,  denotes  a  (tone  flat  and  even  at  the 
bottom,  but  round  a-top,  ufed  for  grihding  of  matters  on?,  marble. 
The  apothecaries  ufe  mullers  to  prepare  fome  of  their  teftaceous 
powders,  and  painters  for  their  colours,  either  dry  or  in  oil. 

Muller  is  alfo  an  inftrument  ufed  by  the  glafs-grinders  ;  being  a 
piece  of  wood,  to  one  end  whereof  is  cemented  the  glafs  to  be 
ground.  It  is  ordinarily  about  fix  inches  long,  turned  round. 

MULLET,  mugil,  in  ichthyology,  a  genus  of  the  acarithoptery- 
gious  fifties,  the  head  of  which  is  of  a  deprefled  form  in  the  anterior 
part,  and  the  body  oblong  and  compreffed.  On  each  lide  of  the 
head,  below  the  noftrils,  there  Hands  a  little  bone,  which  is  ferrated 
on  it’s  lower  part  ;  the  eyes  are  not  covered  with  a  (kin  ;  and  there 
are  teeth  on  the  tongue  and  palate,  but  none  in  the  jaws  or  fauces  ; 
the  branchioltege  membrane  on  each  fide  contains  fix  oflicles;  thefe 
are  of  a  crooked  figure,  and  the  upper  one,  which  is  the  broadeft, 
is  covered  by  the  coverings  of  the  gills  in  fuch  amanner,  that  only 
five  appear. 

'  Mullets  are  found  in  great  plenty  on  feveral  of  the  fandy  coafts  of 
our  ifland,  and  haunt  in  particular  thofe  fmall  bays  that  have  in¬ 
fluxes  of  frefh  water.  They  come  in  great  (hoals,  and  keep  root¬ 
ing  like  hogs  in  the  fand  or  mud,  leaving  their  traces  in  form  of 
large  round  holes.  They  are  very  cunning,  and  when  furrounded 
with  a  net,  the  whole  (hoal  frequently  efcapes  by  leaping  over  it ; 
for  when  one  takes  the  lead,  the  others  are  fure  to  foljow.  This 
fifth  was  fometimes  made  the  inftrument  of  a  horrible  puniftiment 
for  unfortunate  gallants  ;  and  was  in  Ufe  both  at  Athens  and  Rome. 
Legibus  Athenienflum  adulteri  ev  Epyu  deprtjoenfi  poena  fuit  papavedom;. 
Raphani  loco  utebantur  nonnunquam  rnugile  pijee,  interdum  Jcorpione. 

MULLUS,  in  ichthyology,  the  name  of  a  fifth  properly  of  the 
cuculus  kind,  of  which  there  are  two  fpecies  ;  the  one  called  mullus 
imberbis,  the  other  mullus  afper.  The  mullus  imberbis  is  a  very  fcarce 
fea-fifti,  with  a  large  head,  ornamented  with  feveral  fmall  figures 
of  flars,  large  eyes,  a  fmall  mouth  of  a  fine  bright  red  within,  and 
without  teeth  ;  the  whole  body  is  of  a  reddifh  colour.  The  mullus 
afper  is  a  fmall  fifh  about  the  length  and  thicknefs  of  a  finger,  and 
ot  a  beautiful  red  or  fomewhat  purplilh  colour;  and  is  covered 
with  feales  ferrated  at  their  extremities,  and  placed  obliquely. 

MULSUM,  Mulse,  a  liquor  made  of  wine  and  honey  ;  or  even 
of  honey  and  water.  See  the  article  Hydromel. 

,  MULTA,  Multura,  epifeapi ,  a  fine,  or  final  fatisfa£ion  an¬ 
ciently  given  the  king  by  the  bithops,  that  they  might  have  power  to 
make  their  laft  wills  ;  and  that  they  might  have  the  probate  of 
other  men’s,  and  the  granting  of  adminiitrations. 

MULTANGULAR,  a  figure,  or  body,  which  has  many  angles. 

MULTILATERAL,  in  geometry,  is  applied  to  thofe  figures 
which  have  more  than  four  fides  or  angles,  more  ufually  called 
polygons. 


MULTINOxMIAL,  or  Multinominal  roots ,  in  mathematics, 
are  fuch  as  arecompofed  of  many  names,  parts,  or  members  ;  as, 
a-\-b-\-c-\-d,  &c. 

MULTIPLE,  Multiplex,  in  arithmetic,  a  number  which 
comprehends  fome  other  feveral  times. 

Thus  6  is  a  multiple  of  2,  or,  which  is  the  fame,  2  is  a  quota  part 
of  6  ;  2  being  contained  in  6  three  times.  And  thus  12  is  a  multiple 
of  6,  4,  3  ;  and  comprehends  the  firlt  twice,  the  fecond  thrice,  the 
third  four  times,  &c. 

Multiple  ratio,  ox  proportion,  is  that  which  is  between  multiple 
numbers.  If  the  lelfer  term  of  a  ratio  be  an  aliquot  part  of  the 
greater,  the  ratio  of  the  greater  to  the  lefs  is  called  multiple ;  and 
that  of  the  lefs  to  the  greater  fub-multiple. 

A  fub-multiple  number  is  that  contained  in  the  multiple.  Thus  the 
numbers  1,  2,  and  3,  are  fib-multiples  of  6  and  9. 

Duple, 
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Duple,  triple,  &c.  ratios;  as  alfo  fub-dilples,  fub-triples,  &c.  are 
fo  many  fpecies  of  multiple,  and  fub-multiple  ratios. 

Multiple  [uperparticular  proportion ,  is  when  one  number  or 
quantity  contains  another  more  than  once,  and  a  certain  aliquot 
part ;  as  g-j-  to  i . 

Multiple  fuperpartient  proportion ,  is  when  one  number  or  quan¬ 
tity  contains  another  divertc  times,  and  fome  parts  bclide  ;  as  4-jj. 

to  1. 

MULTIPLICATION,  in  arithmetic.  Refer  to  the  Syftem  of 
Arithmetic,  p.  i8.y,  206,  &c. 

MULTIPLYING  Glass,  in  optics,  one  wherein  objects  ap¬ 
pear  increafed  in  number.  It  is  olherwife  called  a  polyhedron, 
being  ground  into  feveral  planes,  that  make  angles  with  each  other  ; 
through  which  the  rays  of  light,  ilTuing  from  the  fame  point,  un¬ 
dergo  diffl  rent  refra&ions,  fo  as  to  enter  the  eye  from  every  furface 
in  a  different  direction. 

MULTITUDE,  an  affemblage  or  collection  of  a  great  number 
of  diftinct  perfons  or  things:  thus  we  fay,  a  multitude  of  men,  of 
horfes,  of-trees,  &c. 

MULTIVALVES,  in  natural  hiltory,  the  name  of  a  general 
clafs  of  (hell-fifh ;  diftinguilhed  from  the  univalves,  which  confift  of 
only  one  fhell,  and  the  bivalves,  which  confill  of  two;  others,  by 
their  confiding  of  three  or  more  fhells. 

MUM,  a  kind  of  malt  liquor,  much  drank  in  Germany;  and 
chiefly  brought  from  Brunfwic,  which  is  the  place  of  mod  note  for 
making  it.  The  procefs  of  brewing  mum,  as  recorded  in  the  town- 
houfe  of  that  city,  is  as  follows:  Take  fixty-three  gallons  of  water 
that  has  been  boiled  till  one  third  part  is  confumed,  and  brew  it- 
with  feven  bufhels  of  wheaten-malt,  one  bufliel  of  oat-malt,  and 
one  bufhel  of  ground  beans;  when  it  is  tunned,  the  hogfhead  mull 
not  be  filled  too  full  at  firft:  as  foon  as  it  begins  to  work,  put  into  it 
three  pounds  of  the  inner  rind  of  fir;  one  pound  of  the  tops  of  fir 
and  beech ;  three  handfuls  of  carduus  benedict  us ;  a  handful  or  two 
of  the  flowers  of  rofa  folis;  and  burnet,  betony,  marjoram,  avens, 
penny-royal,  and  wild  thyme,  of  each  a  handful  and  a  half;  of 
alder  flowers,  two  handfuls  or  more;  feeds  of  cardamum  bruifed, 
thirty  ounces;  barberries  bruifed,  one  ounce ;  when  the  liquor  has 
worked  a  while,  put  the  herbs  and  feeds  into  the  veffel ;  and,  after 
they  are  added,  let  it  work  over  as  little  as  poflible ;  then  fill  it  up  : 
laftly,  when  it  is  flopped,  put  into  the  hogfhead  ten  new-laid  eggs 
unbroken;  flop  it  up  ctofe,  and  drink  it  at  two  years  end.  Our 
Englifh  brewers,  inflead  of  the  inner  rind  of  fir,  ufe  cardamum, 
ginger,  and  faffafras  ;  and  alfo  add  walnut-rinds,  elecampane,  mad¬ 
der,  and  red  fanders. 

MUMMY,  mumia,  carcafe,  is  a  body  embalmed  or  dried,  in  the 
manner  ufed  by  the  ancient  Egyptians;  or  the  compofition  with 
which  it  is  embalmed.  There  are  two  kinds  of  bodies  denominated 
mummies :  the  firft  are  only  carcafes  dried  by  the  heat  of  the  fun,  and 
by  that  means  kept  from  putrefaction  :  thefe  are  frequently  found 
in  the'  fands  of  Lybia.  Some  imagine,  that  thefe  are  the  bodies  of 
deceafed  people  buried  there  on  purpofe  to  keep  them  intire  without 
embalming;  others  think  they  are  the  carcafes  of  travellers,  who 
have  been  overwhelmed  by  the  clouds  of  fand  railed  by  the  hurri¬ 
canes  frequent  in  thofe  defarts.  The  fecond  kind  of  mummies  are 
bodies  taken  out  of  the  catacombs,  near  Cairo,  in  w'hich  the  Egyp¬ 
tians  depofited  their  dead,  after  embalming. 

Mummy,  among  gardeners,  a  kind  of  wax  ufed  in  grafting  and 
planting  the  roots  of  trees,  made  in  the  following  manner :  take  one 
pound  of  black  pitch,  and  a  quarter  of  a  pound  of  turpentine;  put 
them  together  into  an  earthen  pot,  and  fet  them  on  fire  in  the  open 
air,  holding  fomething  in  your  hand  to  cover  and  quench  the  mix¬ 
ture  in  time,  which  is  to  be  alternately  lighted  and  quenched  till  all 
the  nitrous  and  volatile  parts  be  evaporated.  To  this  a  little  com¬ 
mon  wax  is  to  be  added  ;  and  the  compolition  is  then  to  be  fet  by 
for  ufe. 

Dr.  Agricola  directs  it’s  being  ufed  in  planting  pieces  of  the  roots 
of  trees,  in  the  following  manner:  melt  it,  and  having  let  it  cool  a 
little,  dip  in  the  two  ends  of  the  pieces  of  root,  one  after  another; 
then  put  them  in  water,  and  plant  them  in  the  earth,  the  fmall  end 
downward,  fo  that  the  larger  may  appear  a  little  way  out  ot  the  earth, 
in  order  to  have  the  benefit  of  the  air;  then  prefs  the  earth  hard 
down  about  them,  that  they  may  not  receive  too  much  wet.  This 
work  he  recommends  to  be  performed  in  the  months  of  September, 
October,  and  November. 

Mummy  alfo  denotes  a  medicinal  drug,  or  a  vifeous  compofition, 
partaking  of  bitumen  and  pitch,  found  in  the  mountains  and  forefls 
of  Arabia,  and  other  hot  countries  in  the  Eaft  ;  much  ufed  in  the 
embalming  of  dead  bodies. 

MUNDIC,  a  name  for  marcafite;  a  kind  of  mineral  glebe,  found 
in  the  tin-mines,  and  elfewhere  ;  fometimes  white,  yellow,  or  green; 
and  fometimes  of  a  dark  brown  colour.  It  is  of  an  arfenical  nature. 
It  is  frequently  called  maxy. 

The  mundic  ore  is  eafily  diftinguifhed  by  it’s  glittering,  and  fome¬ 
times  by  it’s  difcolouring  the  fingers.  Some  fay,  it  feeds  the  tin ; 
and  yet  they  allow,  that  where  there  is  much  mundic,  there  is  little 
or  no  tin. 

•  What  is  called  mundic,  in  Cornwall,  frequently  contains  a  large 
portion  of  copper. 

The  fleams  of  the  mundic  are  very  troublefome  to  the  miners ; 
yet  it  is  found  a  good  vulnerary  ;  and  the  miners  ufe  no  other  re¬ 
medy  for  wounds,  but  wafhing  them  in  water  that  runs  from  the 
mundic  ore.  See  the  article  Marcasite. 

MUNDIFICATIVES,  or  Mundifiers,  in  medicine,  denote 
ckanfers,  purifiers,  or  detergents.  % 

Mundficative  plaiflers,  or  unguents,  are  fuch  as  deterge  and  dry, 
and  thus  cleanfe  ulcers  of  two  kinds  of  matter,  \\i.pus,  and  Janies. 

1  he  chief  ingredients  in  mundificative  unguents  are,  gentian,  arif- 
tolochia,  enula,  campana,  and  the  vulnerary  herbs. 
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MUNICIPAL,  Municipals,  or  Municeps,  compounded 
ot  rnunus,  office,  and  capio ,  I  take,  or  hold,  an  appellation  given  to  the 
inhabitants  of  the  municipia,  or  municipal  cities  ;  which  were  thofe 
whofe  inhabitants  were  capable  of  civil  offices  in  the  city  of  Rome, 
i  hey  were  towns  or  cities,  which  had  the  citizenfhip  of  Rome  be¬ 
llowed  upon  them,  and  yet  flill  lived  according  to  their  own  laws 
and  conftitutions  ;  whereas  the  colonies  were  governed  by  the  Ro¬ 
man  laws. 


Municipal,  among  us,  is  applied  to  the  cuftomary  law's,  that 
obtain  in  any  particular  city  or  province,  and  which  have  no  autho¬ 
rity  in  the  neighbouring  places.  See  the  article  Law. 

Municipal  officers,  are  thofe  eletted  to  defend  the  interefts  of 
cities,  their  rights  and  privileges,  and  to  maintain  order  and  good 
policy  :  as  mayors,  fheriffs,  confuls,  bailiffs,  &c. 

MUNIONS,  in  architecture,  the  (hurt  upright  pofts,  or  bars, 
which  divide  the  feveral  lights  in  a  window-frame. 

MUNITION-/^/*,  in  the  navy,  thofe  which  have  ftores  on 
board,  to  fupply  the  neceffaries  to  a  fleet  of  men  of  war  at  fea.  In 
the  time  of  an  engagement,  all  the  munition-fhips  and  victuallers 
attending  the  fleer,  are  to  take  their  places  and  proper  itations  in 
the  rear  of  all  the  reft,  and  not  engage  in  the  fight,  but  attend  fuch 
directions  as  fhall  be  fent  unto  them,  at  all  times,  by  the  admiral. 

MURiTNA,  in  ichthyology,  a  genus  of  fifties  of  the  malacopte- 
or  loft-finned  kind  ;  the  branchioftege  membrane  on  each 
(ide,  contains  ten  flender  and  curved  bones;  but  the  Ikin  is  fo  thick, 
that  thefe  are  not  eafily  diftinguifhed  before  that  is  pulled  off;  the 
foramina  of  the  noftrils  are  two,  and  are  placed  in  the  very  fummit 
of  the  fnout,  one  on  each  fide;  the  body  is  long  and  cvlindric  ;  in 
iome  fpecies  there  are  three  fins,  in  others  two,  and  in  others  only 
one.  The  rr.urcena  differs  greatly  from  the  lamprey. 

MURAGE,  a  reafonable  toll  to  be  taken  of  every  cart  or  horfe 
coming  laden  into  a  city  or  town,  for  the  building  or  repairing  the 
walls  thereof. 

MURAL,  fomething  belonging  to  a  wall,  which  the  Latins  call 


murus. 

Mural  arch,  is  a  wall,  or  walled  arch,  placed  exa&ly  in  the  plane 
of  the  meridian,  i.  e.  upon  the  meridian  line,  for  the  fixing  of  a  large 
quadrant,  fextant,  or  other  inftrument,  to  obferve  the  meridian  alti¬ 
tudes,  &c.  of  the  heavenly  bodies. 

MURDER,  in  our  law',  that  fpecies  of  criminal  homicide, 
which  denotes  a  wilful  and  felonious  killing  another  upon  prepenfed 
malice,  whether  fecretly  or  openly,  and  whether  Englilhman or  fo¬ 
reigner,  living  under  the  king’s  protection. 

In  order  toconftitute  the  crime  of  murder,  it  muft  be  committed 
by  a  perfon  of  found  memory  and  diferetion;  fora  lunatic  or  infant 
are  incapable  of  committing  any  crime :  befides  the  unlawfulnefs  of 
this  crime  arifes  from  the  killing  without  warrant  or  excufe  •  and 
there  muft  be  alfo  an  aCtual  killing  to  conftitute  murder ;  and  this 
may  be  by  poifoning,  Itriking,  ftarving,  drowning,  and  a  thoufand 
other  forms  of  death  ;  the  moil  deteftable  of  which  is  poison,  be- 
caufe  it  is  the  leaf!  capable  of  being  prevented,  either  by  manhood  or 
forethought.  There  w'as,  alfo,  by  the  ancient  common  law,  one  fpe¬ 
cies  of  killing  held  to  be  murder,  which  is  hardly  fo  at  this  day,  nor 
has  there  been  any  inftance  wherein  it  has  been  held  to  be  murder  for 
many  ages  part,  i.  c.  by  bearing  falfe  witnefs  againft  another,  wuh 
an  exprefs  premeditated  defign  to  take  away  his  life,  fo  as  the  inno¬ 
cent  perfon  be  condemned  and  executed.  The  Gothic  law-s  puniffied, 
in  this  cafe,  the  judge,  the  witneffes,  and  the  profecutor;  and,amon^ 
the  Romans,  the  lex  Cornelia,  deSicariis,  puniffied  the  falfe  witnefs 
with  death,  as  being  guilty  of  a  fpecies  of  affaffinafion.  If  a  man 
does  fuch  an  adt,  ot  which  the  probable  confequence  may  be,  and 
eventually  is,  death  ;  fuch  killing  may  be  murder,  although  no  flroke 
be  (truck  by  himfelf.  In  order  to  make  the  killing  murder,  it  is  re- 
quifite  that  the  party  die  within  a  year  and  a  day  after  the  flroke 
received ,  orcaulcot  dcathauminiflered;  in  the  com  p  illation  of  which 
the  whole  day  upon  which  the  hurt  was  done  fhall  be  reckoned  the 
firft.  farther,  the  perlon  killed  muft  be  a  reafonable  creature  in 
being,  and  under  the  king’s  peace,  at  the  time  of  the  killing;  and 
thereiore,  to  kill  an  alien,  a  Jew,  oran  outlaw',  who  a  re  all  under  the 
king’s  peace  or  protection,  is  as  much  murder  as  to  kill  the  moft  re¬ 
gular  born  Englifliman,  except  he  be  an  alien  enemy,  in  time  of  war. 
To  kill  a  child  in  it’s  mother’s  womb,  is  now  no  murder,  but  a  great 
mifprilion ;  but  if  the  child  be  born  alive,  and  dieth  by  reafon  of  the 
potion  or  bruifes  it  received  in  the  womb,  it  is  murder  in  fuch  as 
adminifteredor  gave  them.  But  as  there  is  one  cafe  where  it  is  dif¬ 
ficult  to  prove  the  child’s  being  born  alive,  namely,  in  the  cafe  of  the 
murder  oi  baftard  children  by  the  unnatural  mother,  it  is  enacted  by 
21  Jac.  1.  c.  27,  that  if  any  woman  be  delivered  of  a  child,  which 
it  born  alive  lhould  by  law  be  a  baftard,  and  endeavoufs  privately 
to  conceal  it’s  death,  by  burying  the  child,  or  the  like,  the  mother  fo 
offending  fhall  fuffer  death,  as  in  the  cafe  of  murder,  unlefs  fhe  can 
prove,  by  one  witnefs  at  leaft,  that  the  child  .was  actually  born  dead. 
But  it  has  been  ufual,  upon  trials  for  this  offence,  to  require  fome 
fort  of  prefumptive  evidence  that  the  child  was  born  alive,  before  the 
other  conftrained  prefumption,  that  the  child,  whofe  death  is  con¬ 
cealed,  was  therefore  killed  by  it’s  parent,  is  admitted  to  convict 
the  priloner.  Moreover,  the  killing  mult  be  committed  with  malice 
aforethought,  to  make  it  the  crime  of  murder;  and  this  malice  pre- 
penfe  may  be  either  exprefs  or  implied  in  law.  Exprefs  malice  is, 
w'hen  one,  with  a  fedate,  deliberate  mind,  and  formed  defign,  doth 
kill  another ;  which  formed  defign  is  evidenced  by  external  circum- 
ftances  difegvering  that  inward  intention;  as  lying  in  wait,  antece¬ 
dent  menaces,  former  grudges,  and  concerted  fchemes,  to  do  him 
fome  bodily  harm.  This  takes  in  thecafe  of  deliberate  duelling. 
Alfo,  if  upon  a  fudden  provocation  one  beats  another  in  a  cruel  and 
unufual  manner,  fo  that  he  dies,  though  he  did  not  intend  his  death, 
yet  he  is  guilty  of  murder  by  exprefs  malice.  Such  is  alfo  a  perfon’s 
going  deliberately  with  a  horfe  ufed  to  ltrike,  or  difeharging  a  gun, 

5  among 


M  U  S 


MUSCLES 


14321 


among  a  multitude  of  people.  So,  if  a  man  rcfolves  to  kill  t  re  next 
man  he  meets,  and  does  kill  him,  it  is  murder,  although  he  new 
him  not ;  for  this  is  univcrfal  malice.  And,  if  two  or  more  come 
together  to  do  an  unlawful  a£f  againd  the  kings  peace,  of  which 
the  probable  confequence  might  be  bloodffied;  as  to  beat  a  man, 
to  commit  a  riot,  or  to  rob  a  park,  and  one  of  them  kills  a  man,  it 
is  murder  in  them  all,  becaufe  of  the  unlawful  a  cl,  the  malitt'a  fra- 
cogitata,  or  evil  intended  beforehand.  Farther,  the  law  will  imply 
malice  in  manv  cafes,  where  none  is  exprelfed  ;  as,  where  a  man  wil¬ 
fully  poifons  another,  though  no  particular  enmity  can  be  proved  ; 
and  in  the  cafe  of  a  man’s  killing  another  fuddenly,  without  any,  or 
without  a  confiderable  provocation.  T  hus,  alfo,  if  one  kills  an  offi¬ 
cer  of  juflice,  in  the  execution  of  his  duty,  or  any  of  his  affiffants, 
knowing  his  authority,  and  the  intention  with  which  he  interpofes, 
the  law  will  imply  malice,  and  the  killer  ffiall  be  guilty  of  murder. 
And  if  one  intends  to  do  another  felony,  and  undelignedly  kills  a 
man,  this  is  alfo  murder.  In  a  word,  we  may  take  it  for  a  general 
rule,  that  all  homicide  is  malicious,  and  amounts  to  murder,  un- 
lefs  where  julfified  b\  the  command  or  provifion  of  the  law  ;  excufed 
onaprineiple  of  accidentorfelf-prefervation  ;  oralleviated  into  man- 
flaughter,  by  being  either  the  involuntary  confequence  of  foine  a£f, 
not  dridfly  lawful,  or  (if  voluntary)  occalioned  by  foine  fudden 
and  fufficiently  violent  provocation. 

Among  the  number  of  popular  errors,  is  the  notion  which  has 
obtained,  that  the  dead  body  would  bleed  in  the  prefence,  or  upon 
the  touch,  of  the  murderer. 

MURENGERS,  two  officers  of  great  antiquity  in  the  city  of 
Chelter,  annually  cholen  out  of  the  alderinen,  to  fee  that  the  walls 
were  kept  in  repair,  and  to  receive  a  certain  toll  andcudom  for  the 
maint  nance  thereof. 

MUREX,  in  natural  hidory,  the  name  of  a  genus  of  fhell-fiffi,  of 
the  tejlacea  order  of  worms  in  the  Lmnxan  fyitem,  the  characters  of 
which  are  thefe :  if  is  an  univalve  fpiral  ffiell,  befet  with  fharp  fpines 
and  tubercles,  with  a  rough  clavicle  exerted  near  the  fummir  in 
moll  fpecies,  but  in  iome  depreffed  ,  the  mouth  is  always  expanded, 
andfometimes  has  teeth,  and  fometimes  not  ;  the  lip  is  fometimes 
digitated,  fometimes  elated  or  folded,  or  jagged  ;  and  the  columella 
is  fometimes  rough,  fometimes  fmooth.  The  animal  inhabiting  this 
ffiell  is  the  limax.  'Set  Piute  76,  jig.  13. 

Under  this  extenfive  character  there  are  four  fpeci  fic  variations  of 
figures,  which  are  very  obfervable.  The  firft  is  feen  in  the  alated 
murex,  which  has  no  fpines;  thefecond  is  in  the  fpider-lhell,  which 
has  very  remarkable  feries  of  fingers  or  hooks ;  the. third  is  the  hel- 
met-ffiell,  which  is  a  true  triangular  murex;  the  laft  is  a  furrowed 
murex,  wlpich  has  no  wings,  nor  protuberances,  nor  lpines,  but  has  a 
flat  head,  and  an  oblong  dentated  mouth. 

The  ancients  were  furniffied  with  their  fined  purple  dye  from  a 
fiffi  of  the  murex  kind,  and  therefore  exprelfed  the  purple  colour  by 
the  word  mur .  x. 

The  family  of  the  murex  being  very  extenfive,  it  may  be  proper 
to  divide  them  into  fome  feparate  feries  from  the  general  common 
marks  of  certain  numbers  of  the  fpecies.  1.  Some  have  remarka¬ 
bly  eminent  tubercles  and  fpines.  2.  Some  are  nearly  fmooth,  but 
have  a  rough  clavicle,  and  a  crooked  beak.  3.  Some  have  digitated 
lips.  And,  4.  Some  have  alated  and  lacinated  lips.  Linnxus  enu¬ 
merates  61  fpecies. 

MURING,  the  walling,  or  raifing  the  walls  of  a  building. 

MURRAIN,  or  Gargle,  a  contagious  dileafe  among  cattle, 
principally  caufed  by  a  hot  dry  llafon,  or  rather  by  a'general  putre¬ 
faction  of  the  air,  which  begets  an  inflammation  of  the  blood,  and 
a  fwelling  in  the  throat,  that  foon  prove  mortal,  and  is  communi¬ 
cated  from  one  to  another,  though  it  generally  goes  no  further  than 
to  thofe  of  the  lame  kind.  The  fymptoms  of  this  dileafe  are  a 
hanging  down  and  Iwelling  of  the  head,  abundance  of  gum  in  the 
eyes,  rattling  in  the  throat,  a  ffiort  breath,  palpitation  at  the  heart, 
daggering,  a  hot  breath,  and  a  ffiining  tongue. 

In  order  to  prevent  this  difeafe,  the  cattle  ffiould  (land  cool  in  fum- 
mer,  have  plenty  of  good  water,.;  fill  carrion  ffiould  be  fpeedily  bu¬ 
ried  ;  and  as  the  feeding  of  cattle  in  wet  places,  on  rotten  grals  and 
hay , often  occafions  this  diteale,  dry  and  fweet  fodder  ffiould  be  given 
them,  b 


The  following  recipe  is  much  recommended  for  the  cure  of  1 
difeafe  in  black  cattle.  T ake  diapente,  a  quarter  of  an  ounce  ; 
althxa  or  marffimallows,  London  treacle,  mithridate,  and  rhubt 
of  each  the  quantity  of  a  nut;  of  faffron,  a  fmall  quantity  ;  woi 
wood,  and  red  fage,  of  each  an  handful ;  and  two  cloves  of  garl 
boil  all  together  in  two  pints  of  beer,  tillpt  is  reduced  to  a  pint 
a  half,  and  give  it  to  the  bead  lukewarm,  while  falting  ;  half 
proportion  will  ferve  for  a  cow ;  they  mult  be  kept  warm,  and  t 
a  maffi  of  ground  malt,  drinking  warm  water  for  a  week,  and  foi 
times  have  boiled  oats.  If  ffieep  are  troubled  with  this  dillemi 

glMnPDijmiP°0nfuls,ot  brine,  and  then  a  little  far- 
.  1  iUKKmNE,  or  morrhine  veJJ'els ,  a  kind  of  porcelane  ware,  1 
in  cups  and  vafes;  though  (ome  will  have  them  to  have  been  m 

H^wrCCrhUSf  ?°n!’  of/'!e  aSate  klnd-  Thefe  vefiels  added  nt 
little  to  the  fplendor  ol  the  Roman  banquets 

*  °fTy^[tCOmed  f8  the  firft  who  broi,Sht  thefe  murrhme  vel 
1 the  Eall,  winch  lie  exhibited  in  his  triumph,  and  dedicate 

thePm  Pr‘vate  perfons  were  not  long  with 

ond,  in  effeCt,  did  the  Roman  gentry  grow  of  them  t 
a  cup  which  held  three  ieCtaries  was  fold  forfeventy  talents.  T. 

meTl’  f  hlS,death*  tG  fPite  Nero  (or,  as  Pliny  expreffes  i( 
murrhl  etZedl'nt'  10  d,hnht'nC  his  table)>  broke  a  bafon,  tr 
had  ftt  his  heart  3t  '  talenlS’  °"  which  that  emP( 

MUSC  An  mi.'6  ’ in  zoolo^y-  See  the  zrt]ck  Mouse. 
doc,  Cividad/^’ 3  Wln6>  °f  th6  6r°Wth  0t  Provence>  La"l 
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The  way  of  making  mujcad'me,  at  Fromignac,  is  as  lollows  : 
They  let  the  m/cudine  grapes  grow  half  dry  on  the  vine,  and,  as 
foon  as  they  are  gather*  d,  they  tread  and  prefs  them  immediately, 
and  tun  up  the  liquor,  without  letting  it  Hand  and  work  in  the  vat- 
the  lee  oecafioning  it’s  goodnefs. 

MUSC/E,  a  delignation  given  to  parafites,  buffoons,  &c.  who 
intruded  themfelves  into  the  company  of  perfons  who  defpifed  them 
or  found  means  to  be  admitted  to  entertainments  where  they  were 
not  welcome.  The  term  is  alfo  applied  to  thofe  infamous  officers 
of  the  popiffi  inquifuion,  who  feign  themfelves  of  the  fed  of  the 
prifoners,  in  order  to  draw  a  confeflion  of  their  opinion  from  them 
and  thereby  betray  them. 

Musuicapa.  See  Ply -catcher. 

MUSCLE,  mujculus ,  in  anatomy,  a  part  of  the  human  body 
deltined  to  move  fome  other  part,  and  that  in  general  by  a  volun¬ 
tary  motion,  or  fuch  as  is  didated  by  the  will ;  being  compofed  prin¬ 
cipal  ly  ol  fleffi  and  tendinous  fibres,  which  have  alfo  velfels  of  all 
kinds,  as  arteries,  veins,  nerves,  and  lymphatics;  all  which  are  fur- 
rounded  by,  or  inclofed  in,  one  common  membrane.  See  Plate  148 
/if-  U  2,3,5,  7,  &c. 

Among  rhe  mu/c/es,  there  are  different  ones  that  confpire  irr  the 
fame  adion,  and  fo  perform  the  fame  motion  as  affociates:  fuch 
are  the  flexors  or  extenfors  of  the  arm,  and  the  like:  hence  thefe 
and  fuch others  as  corifpire  in  the  fame  manner  to  the  fame  adion* 
are  called  by  authors  locii  and  congeneres. 

When,  on  the  other  hand,  we  regard  the  contrary  adions  of  cer¬ 
tain  mujeles,  as  ihe  extenfors  of  any  part  which  ad  quite  contrarily 
to  the  flexors,  thefe  are  called  antagonid  mu/c/es;  in  this  cafe,  both 
•he  kinds  aCting  t;  gether,  render  rhe  limbs  rigid  or  immoveable: 
this  adion  of  the  mufcles  is  called  motus  tonicus.  It  is  alfo  obferv- 
able,  that  feveral  ol  rhe  jnujetes,  conlidered  fingly  and  feparately 
perform  other  kinds  of  motions  befides  thofe  alcribed  to  them  in 
regard  to  the  whole  part:  thus  the  malioide  mufcle,  the  redus  major 
capitis,  &c.  when  they  ad  on  both  lides,  bend  the  head  forwards- 
but  when  only  on  one  fide,  they  draw  the  head  obliquely  down! 
wards,  and  to  one  tide.  Hence,  from  the  diverlity  of  the  mufcles, 
which  ad  either  alone  or  conjunCtly  with  their  allociates,  or.  with 
others,  there  arile  (evt  ral  intermediate  motions,  quite  different  from 
the  primary  ones,  and  fuch  as  have  not  hiiherro  been  fufficiently 
oblerved.  1  his  does  noi  only  happen  in  regard  to  the  mufcles  of  the 
head,  the  flexors  and  extenfors,  and  the  like,  but  to  fcveral  others  • 
and  particularly  to  thole  of  the  eyes,  the  lips,  the  jaws,  the  tongue 
the  neck,  the  abdomen,  the  arm,  the  carpus,  &c.  Thefe  we  are 
carefully  to  attend  to,  and  explain  to.ourfelvcs,  by  what  particular 
mufcles,  ading  diftindly,  they  are  performed  ;  otherwife  we  ffiall 
never  be  able  to  underftand  the  various  and  wonderful  motions  of 
the  paits.  Window,  in  his  excellent  obfervations  on  the  adions  of 
the  mufcles,  publiffied  in  the  Memoirs  of  the  Paris  Academy,  ob- 
lerves,  among  other  curious  things,  that  a  great  many  of  the  motions 
of  the  mulcular  parts  are  not  owing  to  the  fuppofed  contradion, 
but  to  the  relaxation  of  the  mufcles  on  the  oppolite  fide.  Refer  to 
our  Syliem  of  Anatomy,  p.  112. 

With  refped  to  the  infertion  and  force  of  the  mufcles,  it  is  ob¬ 
fervable,  that  the  all-wife  Author  of  nature  has  furniffied  animals 
with  limbs,  moveable  about  the  joints  by  means  of  mufcular  cords, 
inferted  near  the  joint  or  center  of  motion  ;  the  great  wildom  of 
which  contrivance  will  appear,  from  fuppofing  the  infertion  to  be  at 
.  ( *  late  107,  fig.  82,)  near  the  wrill  B,  the  mujele  DE  being  either 

loofe  and  feparate  from  the  bones  DAB,  or  bound  down  to  it  by 
iome  ligament  or  fafeia  R  ;  in  either  of  which  cafes,  the  bone  AB 
cannot  be  turned  up  quite  to  the  (ituation  AH,  unlefs  the  mufcle 
DL  be  contraded  or  ffiortened  to  DM,  which  would  not  only  be 
trottbldome,  but  even  impoffible.  It  would  be  iroublefome,  becaufe 
the  breadth  and  thioknefs  of  the  arm  would  be  valtly  increafed,  fo 
as  to  become  as  big  as  the  belly  of  an  animal.  On  the  other  hand, 
the  ltrudure  of  a  mufcle  being  fuch  that  it  cannot  be  contraded  but 
a  little,  leldom  above  twoor  three  fingers’  breadth  ;  fuen  an  infertion 
as  that  at  E,  which  requires  a  contradion  of  above  a  foot  and  a  half, 
would  be  altogether  impoffible.  Therefore,  in  tad,  we  find  the  muf¬ 
cles  inlerted  near  the  center  of  motion,  as  at  \,fig.  83. 

In  order  to  calculate  the  force  of  any  mufcle,  we  are  toconfider  the 
bones  as  levers;  and  then  the  power  or  force  of  the  mujele  will  be 
always  to  the  reliltance  or  weight  it  is  capable  of  railing,  as  the 
greater  diltance  of  the  weight  from  the  center  of  motion  is  to  the 
ielier  ditlance  of  the  power.  Hence,  it  being  found  by  experiments, 
that  a  robulf  young  man  is  able  to  fufpend  a  weight  R  (ibid,  fig.  83,) 
equal  to  twenty-eight  pounds,  when  the  arm  is  extended  in  a  lupine 
and  horizontal  fituation,  wc  have  this  proportion,  viz.  the  force  of 
the  mujele  ID  is  to  the  weight  R,  :=r28lb,  as  the  diltance  BC  is  to 
the  diltance  IC.  But  it  is  found,  that  BC,  the  length  of  the  cubit 
and  hand,  is  more  than  twenty  times  greater  than  IC,  the  diltance 
of  the  mujele  from  the  center  of  motion.  Therefore,  the  force  of 
the  rnufete  ID  mult  be  more  than  twenty  times  greater  than  the 
weight  R,  or  more  than  28 X 20=560! b. 

Again,  to  find  the  force  which  the  biceps  arid  brachixus  mufeies 
exert,  when  the  humerus  EA  (ibid.yfg-.  84,)  is  perpendicular  to  the 
horizon,  we  are  firlt  to  conlider  what  weight  a  man  is  capable  of 
fultainmg  in  this  polture,  viz.  Rr=35lb.  and  next  the  quantity  of 
the  diltances  CB,  Cl,  which  in  this  cafe  are  as  16  to  1.  Therefore 
the  force  of  thefe  mujeles  is  to  the  weight  Rr=35  b.  as  the  didance 
CB  =  i6  is  to  the  diuance  IC  =  i  ;  or  the  .force  is  equal  (0560,  as 
beruie. 

But  what  appears  mod  wonderful,  is,  the  force  of  the  mufcles  that 
move  the  lower  jaw;  which,  when  taken  altogether,  do  not,  in  a 
man,  exceed  the  weight  of  1  lb.  and  yet  exert  a  force  equal  to  5341b. 
and  in  mattiff  dogs,  wolves,  bears,  lions,  6cc.  their  force  is  valtly 
luperior,  fo  as  to  break  large  bones,  as  they  practife  daily  in  their 
feeding. 
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MUSCLES 


The  mufcles  in  fifties  are  not  placed  lancellatim,  or  one  upon  ano¬ 
ther,  in  a  longitudinal  direction;  but  they  are  generally  laid  either 
tranfverfely  or  fomewhat  obliquely  one  behind  another,  from  the 
anterior  part  of  the  body  to  the  origin  of  the  tail.  This  ftru&ure 
is  bed  feen  in  the  fpinofe  fifhes. 

Thefe  mufcles  of  the  fpinofe  fifhes  may  be  conveniently  divided, 
according  to  their  fituation,  into  the  dorfal,  pe&oral,  and  neutral. 
After  thefe,  the  inferior  ones  of  that  part  of  the  body  near  the  tail 
are  to  have  their  place;  and,  finally,  the  cephalic,  or  thofe  of  the 
parts  about  the  head. 

The  dorfal  mufcles  have  an  interface  in  the  middle,  of  the  length 
of  the  back,  or  are  feparated  longitudinally  from  one  another,  and 
are  terminated  in  the  fides  over-againft  thefpina  dorfalis.  The  pec¬ 
toral  and  ventral  mufcles  take  their  origin  from  the  bafis  of  the  ribs, 
and  they  meet  in  the  middle  of  the  breaft  and  belly.  The  mufcles  of 
the  lower  part  of  the  body  aril'e  along  the  fpina  dorfi,  and  meet  one 
another  in  the  bottom  of  the  belly.  The  cephalic  mufcles  ferve  to 
the  moving  the  eyes  and  jaws,  and  are  principally  four:  one  is  placed 
on  each  fide  under  the  eyes,  and  one  on  each  fide  in  the  lower  jaw. 
The  two  former  are  called  the  hypophthalmic  mufcles,  and  the  two 
others  the  maxillary  mufcles;  they  are  inoft  evident  in  the  gadi,&e. 

Muscles  of  vegetables.  The  mufcles  in  animal  bodies  have  been 
the  fubjeft  of  numerous  diflertations ;  but  thofe  in  vegetables  have 
been  lets  regarded.  Mri  Tournefort,  however,  has  plainly  proved, 
that  many  of  the  veflels  of  plants  become  in  the  drying  fibres  capa¬ 
ble  of  tenfion  ;  that  in  many  plants  there  are  great  numbers  of 
thefe  fibres  which  have  all  the  fame  dirc&ion,  and  always  aCt  all 
together,  and  can  only  fhorten  or  contrad:  themfelves  in  one  par¬ 
ticular  direction  ;  wherefore  the  parts  compofed  of  thefe  fibres  are 
very  properly  compared  to  the  mufcles  of  animals.  By  the  word  mufcle 
we  underfiand  a  part  compofed  of  fibres  fo  determinately  arranged, 
that,  by  their  contraction,  they  can  only  move  the  part  in  fome  cer¬ 
tain  and  determinate  manner  ;  and  in  this,  which  feems  the  received 
fenfeot  the  w'ord,  there  are  many  inftances  in  which  it  may  be  ap¬ 
plied  to  parts  of  plants,  wdth  the  ftriCteft  juftice. 

Muscle,  in  ichthyology,  the  Englifh  name  of  the  mytulus,  or  my- 
tilus,  a  genus  of  fhell-fifh,  or,  in  the  Linnaean  fyftem,  of  the  tejlacea 
clafs  of  worms  ;  the  characters  of  w'hich  are  thefe  :  it  is  a  bivalve 
fhell,  of  an  oblong  form,  ending  in  a  point,  and  having  it’s  two  ex¬ 
tremities  equal.  It  is  fometimes  fmooth,  fometimes  rough  ;  in  fome 
fpecies  flat,  in  other  elate;  and  in  fome  has  the  beak  elate.  The 
tellina  and  pi  nr  a  marina,  of  each  of  which  there  are  feveral  fpecies, 
are  properly  of  this  genus. 

The  feveral  fpecies  of  mufcles,  molt  known  at  prefent,  are  thir¬ 
teen:  of  thofe  knowm  in  cabinets  under  the  name  of  pinna  marina, 
we  have  eight :  of  thofe  rnytuli,  which  have  a  more  elate  figure,  and 
equilateral,  we  have  fix.  S te  Plate  76,  fig.  19.  Of  the  tellina,  which 
are  oblong  and  flat  {hells,  with  equal  extremities,  we  have  ten; 
but  of  thofe  which  have  the  two  ends  unlike,  we  have  14. 

The  common  fea  mufcle,  or  mytilus  edulis,  of  Linnaeus,  diftin- 
guifhed  by  a  ftrong  lheil,  flightly  incurvated  on  one  fide,  and  angu- 
lated  on  the  other  ;  the  end  near  the  hinge  being  pointed,  the  other 
rounded,  is  of  a  deep  blue  colour,  when  the  epidermis  is  taken  off. 
Tiiefe  are  four^d  in  immenfe  beds,  both  in  deep  w'ater  and  above  low 
water  mark.  They  afford  a  rich  food,  but  noxious  to  many  confti- 
tutions. 

Mufcles  are  w'ell  known  to  have  a  power  of  fattening  themfelves 
either  to  ftones,  or  to  one  another’s  {hells,  in  a  very  ftrong  and 
firm  manner;  but  the  method  of  doing  this  was  not  well  under- 
ftood,  till  the  obfervations  of  the  accurate  Mr.  Reaumur  ex¬ 
plained  it. 

•  Every  one  who  opens  and  examines  a  common  mufcle,  will  find, 
that  in  the  middle  of  the  fifli  there  is  placed  a  little  blackifh  or 
brownifh  body  refemblinga  tongue ;  this,  in  large  mufcles,  is  near  half 
an  inch  long,  and  a  little  more  than  a  fixth  of  an  inch  in  breadth, 
and  is  narrower  at  the  origin  than  at  the  extremity  ;  from  the  root 
of  this  tongue,  or  that  part  of  it  which  is  fattened  to  the  body  of 
the  fifh,  there  are  produced  a  great  number  of  threads,  which  when 
fixed  to  any  folid  fubttance  hold  the  mufcle  firmly  in  it’s  place:  thefe 
threads  are  ufualiy  from  an  inch  to  two  inches  in  length,  and  in 
thicknef^  from  that  of  a  hair  to  that  of  a  hog’s  brittle.  They  iffue 
out  of  the  {hell  in  that  part  where  it  naturally  opens,  and  fix  them¬ 
felves  to  any  thing  that  lies  in  their  way,  to  {tones,  to  fragments 
of  {hells,  or,  which  is  the  mott  common  cafe,  to  the  {hells  ot  other 
mufcles;  whence  it  happens,  that  there  are  ufualiy  fuch  large  par¬ 
cels  of  mujeles  found  together. 

Thefe  threads  are  expanded  on  every  fide,  and  are  ufualiy  very 
numerous  ;  a  hundred  and  fifty  have  been  found  ittuing  from  one 
iheli^  they  ferve  the  office  of  fo  many  cables,  and  each  pulling  in 
it’s  proper  direction,  they  keep  the  mufcle  fixed  againft  any  force 
that  can  be  offered,  from  whatever  part  it  come. 

The  {hell  of  the  frefh- water  is  compofed  of  feveral  laminae, 

or  beds  of  matter,  in  the  manner  of  many  of  the  fea-fhells,  and  is 
lined  with  an  extremely  delicate  and  thin  membrane,  which  is  not 
eafily  diftinguifhed  while  the  fhell  is  recent,  but  when  it  becomes 
dry,  it  ufualiy  feparates  from  it,  and  peels  wholly  off. 

The  common  mufcle  affords  the  curious  obferver  a  very  plcafing 
objeCt  of  examination  by  the  microfcope.  The  tranfparent  mem¬ 
brane,  which  immediately  appears  on  opening  the  fhell,  lliews  the 
circulation  of  the  blood  fora  long  time  together,  through  an  amaz¬ 
ing  number  of  veflels.  And  Mr.  Leewenhoeck,  in  feveral  which 
he  diffeCted,  difeovered  numbers  of  eggs  and  embryo  mufcles  in  the 
ovarium,  appearing  as  plainly  as  if  he  had  feen  them  by  the  naked 
eye,  and  all  lying  wuth  their  iharpends  fattened  to  the  ttring  of  veffels 
hy  which  they  received  nourifhment.  The  minute  eggs,  or  em¬ 
bryos,  are  by  the  parent  placed  in  due  order,  and  in  a  very  clofe  ar¬ 
rangement  on  the  outlide  of  the  {hell,  where,  by  means  of  a  gluey 
Matter,  they  adhere  very  fait,  and  continually  increafe  in  fize  and 
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flrength,  till,  becoming  perfeCt  mufcles,  they  fall  off  and  fluff  for 
themfelves,  leaving  the  holes  where  they  were  placed  behind 
them. 

Muscle,  horfe ,-  a  common  Englifh  name  for  the  fretti- water 
mufcle,  a  large  fpecies  of  fhell-fifh,  very  common  in  our  fifh-ponds. 
Mr.  Mery,  of  the  Paris  Academy,  has  been  at  the  pains  of  making 
a  number  ot  curious  obfervations  on  this  animal.  He  obferves, 
that  they  are  all  hermaphrodites,  and  that,  by  a  Itrange  arid  before 
unheard-of  method  of  generation,  each  individual  is  of  itfelf  capa¬ 
ble  of  propagating  it’s  lpecies,  and  annuailv  docs  it  without  the  m- 
tcrcourle  of  any  other.  This  is  extremely  lingular,  becaufe,  though 
we  know  many  animals  which  are  hermaphrodites,  or  in  which  each 
individual  contains  the  part  of  both  fexes,  yet  in  fnails,  earth¬ 
worms,  and  all  the  reft  of  thefe  kinds,  there  is  always  a  congrefs  of 
two  animals  for  the  propagation  ot  the  lpecies. 

MUSCULAR  arteries,  two  arteries  proceeding  from  the  fubcla- 
vians,  and  diftributed  among  the  hind-mulcles  of  the  neck.  The 
fame  denomination  is  alfo  given  by  fome  to  certain  arteries  of  the 
loins:  thele  are  divided  into  upper  and  under.  The  upper-mufculars 
proceed  from  the  iarge  artery,  and  lofe  themfelves  in  the  flelh.  The 
under-mufculars  are  branches  of  the  inner  iliac  arteries.  There  are 
alio  two  arteries  of  the  thigh  ;  the  one  called  the  internal  mufcular, 
as  being  diftributed  among  the  inner  mufcles  of  the  thigh  ;  the  other 
the  external  mufcular,  becaufe  it  proceeds  to  the  outer  part. 

I^uscular  motion,  is  ufed  for  voluntary  or  fpontaneous  motion  ; 
thus  called,  becaufe  effected  by  means  of  the  contraction  and  dila¬ 
tation  of  the  mufcles. 

Dr.  Lower  and  Mr.  Cowper,  and,  after  them,  Dr  Morgan,  and 
others  of  the  lateft  writers  on  this  fubjedt,  letting  afidc  all  adventi¬ 
tious  fluids,  account  for  mufcular  motion  from  the  in  tr  in  tic  elafticity  of 
the  nervous  fibrillae  contracting  ana  reltormg  themfelves,  agaimt  the 
ftretching  force  of  the  circulating  blood. 

This  fyftem  Morgan  endeavours  to  evince  from  the  following 
confiderati-ms  :  1.  All  the  veflels  in  an  animal,  confiding  ot  flexi¬ 
ble,  dittradtile  fibres,  are  in  a  ttate  of  tenfion,  i.e.  are  both  ltretched 
tranfverfely  and  longitudinally  by  their  contained  fluids  :  thus,  e.  gr. 
let  a  vein  or  artery  be  cut,  and  the  oppolite  fides  of  the  veflel  will 
contract,  and  come  nearly  to  a  contact  about  the  axis  ;  while  the 
two  ends,  receding  both  ways,  leave  a  chafm  :  which  fhews,  that 
the  veflel,  while  in  it’s  natural  ttate,  was  diftended  both  ways  ;  and 
confequently,  that  contraction,  in  all  it’s  dimenfions,  is  the  natural 
intrinfic  aCtion  of  the  veflels  or  fibres.  > 

2.  That  this  contraCti  ve  power  ot  the  mufcular  fibres  is  a  natural 
intrinfic  property  of  the  fibres  themfelves,  and  does  not  depend  on 
any  mixture  or  mutual  aCtion  ot  fluids,  is  evident  from  hence,  that 
thefe  fibres  retain  the  fame  property,  after  they  are  taken  out  of  the 
body,  and  dried,  as  we  fee  in  thongs,  cat-gut,  and  other  fuch  like 
cords  or  firings  cut  out  of  the  mufcular  coats  and  {kins  of  animals, 
which  may  be  ftretched  out  to  a  confiderable  length  beyond  their 
natural  ttate;  and  when  the  ftretching  force  or  weight  is  taken  of F, 
they  will  immediately  contraft  again  by  their  native  fpring. 

3.  While  a  mufcle  contracts,  the  blood  is  fqueezed  out;  and, 
during  it’s  ttate  of  contraction,  it  is  more  hard  and  folid  than  before  ; 
that  is,  it  contains  lefs  blood  when  contracted  than  when  ftretched  ; 
which  fhews,  that  the  contraction  cannot,  be  by  the  addition  of  ano¬ 
ther  fluid  from  the  nerves,  mixing  with  the  blood  in  the  mufcles. 

4.  No  fuch  fluid  in  the  nerves  could  ever  be  found,  as,  being 
mixed  with  the  blood,  would  occafion  fuch  fermentation  or  expan- 
fion :  but,  fuppofing  the  mufcular  cells  thus  inflated,  no  fuch  etfeCt 
could  follow,  as  fhortening  the  ?nujcle  in  length,  and  fwelling  it  in 
thicknefs  ;  but  the  confcquence  mult  be,  that  the  mufcle  w'ould  be 
lengthened,  as  well  as  thickened  ;  that  is,  it  mutt  incrcafe  it’s  dimen- 
lions  proportionably  every  w'ay  ;  which  is  the  proper  aCtion  of  fluids 
on  the  folids. 

If,  then,  it  be  faid,  that  thefe  bladders,  when  the  mufcle  is  ftretched, 
are  drawn  into  oblong  fpheroids ;  and  when  inflated  by  the  mixture 
of  the  nervous  fluid,  reduced  to  a  fpherical  figure,  by  which  means 
their  axes  are  {hortened,  and  their  conjugate  diameters  enlarged  ;  it 
is  anfwered,  that  thofe  fmall  velicles  are  foft,  flexible,  dittraCtile, 
and  equally  yielding  every  W'ay :  and,  fince  an  included  expanfive 
fluid  mutt  prefsit’s  containing  veflels  equally  yielding  every  way, and 
equally  expanfive,  a  veflel,  notwithflanding  fuch  dittenfion,  mutt  re¬ 
tain  it’s  natural  figure,  and  be  equally  ftretched  in  all  directions. 

MUSES,  in  mythology,  were  certain  fabulous  divinities  amongft 
the  heathens,  fuppofed  to  preiide  over  the  arts  and  fciences.  Some 
reckon  no  more  than  three  of  them,  viz.  Mneme,  Aaete,  and  Melete; 
i.e.  memory,  finging,  and  meditation;  but  Homer  and  Hefiod 
reckon  nine,  viz.  Clio,  which  means  glory ;  Euterpe,  pleafing;  Tha¬ 
lia,  flourifhing;  Melpomene,  attracting;  Terplichore,  rejoicing  the 
heart;  Erato,  the  amiable;  Polyhymnia,  a  multitude  of  fongs ; 
Urania,  the  heavenly  ;  and  Calliope,  fwcetnefs  of  voice.  See  the 
refpeftive  names,  Clio,  Euterpe,  Thalia,  &c. 

Each  of  thefe  were  fuppofed  to  prefide  over  their  refpeCtive  art ; 
Calliope  over  heroic  poetry;  Clio  over  hiftory  ;  Melpomene 
over  tragedy  ;  Thalia  over  comedy  ;  Euterpe  over  wind-mufic; 
Urania  over  aftronomy  ;  Terpsichore  over  the  harp ;  Erato, 
the  lute;  Polyhymnia,  rhetoric. 

They  are  painted  as  young,  handfome,  and  modeft  ;  agreeably 
drefled,and  crowned  with  flowers.  Their  ufual  abodes  'were  about 
mount  Helicon  in  Boectia,  and  mount  Parnafl’us  in  Phocis.  Their 
bulinefs  was  to  celebrate  the  victories  of  the  gods,  and  to  infpire 
and  aflift  the  poets  ;  and  hence  the  cultom  of  invoking  their  aid  at 
the  beginning  of  a  poem. 

Fettivals  w'ere  held  in  honour  of  the  mufes,  at  feveral  places  of 
Greece,  efpecially  among  the  Thefpians,  where  folemn  games  were 
celebrated  every  fifth  year.  The  Macedonians  had  alio  a  feftival  in 
honour  ofjupiter  and  th  ernujes,  which  was  celebrated  with  ftage- 
plays  and  games, and  lafted  nine  days,  being  the  number  of  mufes. 
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"’ m"  tafhtrpS^o  a  general  denonrina.ion,  and  is  now 
applied  to  any  place  let  apart  as  a  repofitory  for  things ;  that  ! have  fome 
immediate  relation  to  the  arts,  or  to  the  noufes.  See  RefositOi. 

a” Museum1,  Britifh,  the  mufeum  of  the  late  Sir  Hans  bloane,  con¬ 
taining  a  great  variety  of  the  productions  of  nature  and  art,  was 
purchafed  by  the  public  at  20,006/.  lor  the  national  ufe,  and  de- 
pofited  in  Montague-houfe  ;  where  it  may  be  rendered  of  no  Lfs 
general  benefit  to  trade,  than  to  the  advancement  of  natural  know- 
Le  and  experimental  philofophy.  For  the  purchafe  of  this  mufeum, 
as&vvell  as  the  Harleian  colleftion  of  manufcripts,  and  the  Cot¬ 
tonian  library,  an  aft  of  parliament  paffed  in  the  twenty-fixth  year 
of  George  II.  which  incorporates  the  truffees  into  a  body  politic, 
with  a  common  feal,  and  empowers  them  to  manage  the  concerns  of 

this  mufeum.  ,  „  ,  „ .  r  .  >i 

The  Museum  at  Oxford,  called  the  AJhmolean  Mufeum,  is  a  noble 

pile,  crefted  at  the  expence  of  the  univerlity,  for  the  promoting  an 
carrying  on  feveral  parts  of  curious  and  ufeful  learning.  It  was  begun 
in  1670,  and  finiihed  in  1683,  at  which  time  a  valuable  cohesion  of 
curiofities  was  prefented  to  the  umverfity,  by  Elias  Afhmole,  Elq. 
and  the  fame  day  there  repofited,  and  afterwards  chgefted  and  put  in 
a  iuft  order  by  Dr.  Plott,  who  wasconftituted  fill!  keeper  of  the  tnujeum. 
Divers  confiderable  acceffions  have  been  fince  made  to  the  mufeum;  as 
of  hieroglyphics,  and  other  Egyptian  antiquities,  by  Dr.  Huntingdon; 
and  of  an  intire  mummy,  by  Mr.  Goodyear ;  of  a  cabinet  of  natural 
curiofities,  by  Dr.  Lifter;  alfo  of  divers  Roman  antiquities,  altars,  me¬ 
dals,  lamps,  &c.  .  ...  r  .  . 

Over  the  entrance  of  the  mufeum  is  this  mlcnption 
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MUSHROOM,  fungus,  in  botany,  a  genus  of  imperfedt  plants, 
compofed  of  a  pedicle,  crowned  with  a  bioad  head,  convex,  and 
fmooth  at  the  top  ;  and  hollow,  foliated,  lamellated,  or  fiftulous  on  the 
under  fide. 

Mufhrooms  are  by  many  fuppofed  to  be  produced  from  the  putre¬ 
faction  of  the  dung  in  which  they  are  found;  but,  notwithftanding 
this  notion  is  pretty  generally  received  among  the  unthinking  part  of 
mankind,  yet,  by  the  curious  naturalifts,  they  are  efteemed  real 
plants;  for  they  have  a  regular  root,  a  (talk  confifting  of  feveral 
arrangements  of  fibres,  the  interftices  of  which  are  filled  with  a 
parenchymatous  fubftance,  leading  from  the  root  to  the  head  or 
umbel,  the  under  fide  of  which  is  full  of  lamellae  or  chives,  every 
one  of  which  is  a  regular  pod  or  feed-veflel.  If  thefe  lamellae  are 
examined  in  their  feveral  ftates,  the  feeds  in  them  may  be  eaftly 
difeovered,  and  are  always  found  to  be  of  a  fize  and  degree  of  matu¬ 
rity  proportioned  to  the  ftate  of  the  plant:  they  have  each  of  them 
alfo  a  filiquaceous  aperture  lengthwife,  the  feeds  lying  in  rows,  ready 
to  fall  through  it.  The  plant  is  eafily  and  regularly  propagated  thro’ 
thefe,  and  may  not  only  be  raifed  from  feed,  but,  like  many  other 
plants,  may  be  propagated  by  roots,  the  feveral  filaments  of  the  root 
producing  tubercles,  in  the  manner  of  the  potatoe,  from  each  of 
which  there  will  arife  a  new  root,  and  a  new  plant.  Hence,  like  other 
vegetalf.es,  they  are  naturally  propagated  by  the  gardeners  near  Lon¬ 
don,  for  fale. 

Mr.  Miller  direCts  the  following  method  of  cultivating  them.  If 
you  have  no  beds  of  your  own  to  produce  them,  you  fhould  look  abroad 
in  rich  paftures,  during  the  months  of  Augr.fi:  and  September,  till  you 
find  them  ;  and  then,  opening  the  ground  about  their  roots,  you  will 
often  find  the  earth  full  of  fmall  white  knobs,  which  are  the  off-fets 
from  the  mufhrooms:  thefe  fhould  be  carefully  gathered,  and  preferved 
dry,  with  the  earth  about  them.  The  mufhroom- beds  fhould  be  made 
of  dung  in  which  there  is  good  fiore  of  litter.  Thefe  beds  fhould  be 
made  on  dry  ground,  and  the  dung  be  laid  on  the  furface,  about  a  foot 
thick,  two  feet  and  a  half  broad,  and  of  a  length  in  proportion  to  the 
quantity  of  mufhrooms  defired:  it  fhould  be  covered  about  four  inches 
deep  with  ftrong  earth  ;  upon  this  lay  more  dung,  about  ten  inches 
thick  ;  then  another  layer  of  earth  ;  Hill  drawing  in  the  fides  of  the 
bed,  fo  as  to  form  it  like  the  ridge  of  a  houfe,  which  may  be  done  by 
three  layers  of  dung,  and  as  many  of  earth.  When  the  bed  is  finifhed, 
it  fhould  be  covered  with  litter,  to  keep  out  the  wet  and  prevent  it’s 
drying;  in  this  fituation  it  may  remain  eight  or  ten  days,  by  which 
time  it  will  be  of  a  proper  degree  of  warmth  ;  the  litter  lhould  'then 
be  taken  off,  the  fides  of  the  bed  fmoothed,  and  a  covering  of  light 
rich  earth  fhould  be  laid  over  the  bed ;  upon  this  the  fmall  roots  or  off- 
fets  of  the  mujhrooms  fhould  be  put,  placing  them  two  or  three  inches 
afunder ;  then  gently  cover  them  about  half  an  inch  thick  with  the  fame 
light  earth;  and  again  put  on  the  covering  of  litter.  The  great  fkill  in 
managing  thefe  beds,  is  that  of  keeping  them  in  a  proper  temperature 
ef  moifture.  By  this  means  mujhrooms  may  be  produced  all  the  year; 
and  when  the  beds  are  deltroyed,  the  furface,  which  contains  the  duft 
and  roots  of  the  mujlorooms,  fhould  be  laid  by  in  a  dry  place  for  a  frefh 
fupply,  till  the  proper  time  of  tiling  it. 


A  Syjlcmatical  Treatise  on  the  Science  of 

M  U  S  1  C. 

Music  is  the  fcience  of  found,  confidered  as  capable  of  producing 
melody,  or  harmony ;  or,  the  art  of  difpofing  and  conducting  founds, 
conlidered  as  grave  and  acute ;  and  of  proportioning  them  among 
tnemielves,  and  feparattng  them. by  juft  intervals*  pleafmg  to  the  fsnfe. 


Mr.  Malcolm  defines  mufoc  a  fcience,  that  teaches  how  founds,  un¬ 
der  certain  meafures  of  tune  and  time,  may  be  produced,  and  fo  or¬ 
dered  or  difpofed,  as  that,  either  in  confonance,  or  fucceffion,  or  both, 
they  may  raife  agreeable  fenfatibns. 

Mufoc,  among  the  ancients,  was  taken  in  a  much  more  extenfive 
fenfe  than  among  the  moderns.  What  we  call  the  fcience  of  Mufoc , 
was  by  the  ancients  rather  called  Harmonica. 

PraClical  mufoc  is  the  art  of  applying  and  reducing  to  practice 
thofe  principles  which  refult  from  the  theory  of  agreeable  founds, 
whether  co-exifting  or  fuccefiive  ;  or,  in  other  words,  to  conductor 
arrange  founds  according  to  the  proportions  refulting  from  confo¬ 
nance,  from  duration  and  fucceffion,  in  fuch  a  manner  as  to  pro¬ 
duce  upon  the  ear  the  effeCl  which  the  compofer  intends.  This  is 
the  art  which  we  call  compofotion.  With  refpedt  to  the  a£lual  pro¬ 
duction  of  founds  by  voice  Or  inftrumenjts,  which  is  called  execution, 
this  department  is  merely  mechanical  and  operative,  which,  only 
prefuppofing  the  powers  of  founding  the  intervals  true,  of  exaCUy 
proportioning  their  degrees  of  duration,  of  elevating  or  deprefling 
founds,  according  to  thefe  gradations  which  are  preferibed  by  the  tone, 
and  to  the  value  required  by  the  time,  demands  no  other  knowlege 
but  a  familiar  acquaintance  with  the  characters  ufed  in  mufoc,  and  a 
habit  of  exprefling  them  with  promptitude  and  facility. 

Theoretical  mufoc  is  likewife  divided  into  two  apartments;  viz.  the 
knowlege  of  the  proportions  of  founds,  or  their  intervals,  and  that  of 
their  relative  durations  ;  that  is  to  fay,  of  meafure  and  time.  The 
firlt  is  what  among  the  ancients  feems  to  have  been  called  harmoni- 
cal  mufoc.  It  fhews  in  what  the  nature  of  air  or  melody  confifts; 
and  dilcovers  what  is  confonant  or  difeordant,  agreeable  or  difagree- 
able,  in  the  modulation.  It  difeovers,  in  a  word,  the  effefts  which 
founds  produce  in  the  ear  by  their  nature,  by  their  force,  and  by  their 
intervals;  which  is  equally  applicable  to  their  confonance  and  their 
fuccelfion. 

The  fecond  has  been  called  rhythmical,  becaufe  it  treats  of  founds, 
with  regard  to  their  time  and  quantity.  It  contains  the  explication 
of  their  continuance,  of  their  proportion,  of  their  meafures,  whether 
long  or  Ihort,  quick  or  flow,  of  the  different  modes  of  time,  and  the 
parts  into  which  they  are  divided,  that  to  thefe  the  fuccelfion  of  founds 
may  be  conformed. 

There  is  a  great  difpute  among  the  learned,  whether  the  ancients 
or  moderns  bell  underftood  and  praCtifed  mufoc  ?  Some  maintain,  that 
the  ancient  art  of  mufoc,  by  which  fuch  wonderful  effedls  were  per¬ 
formed,  is  quite  loft  ;  and  others,  that  the  true  fcience  of  harmony  is 
now  arrived  to  much  greater  perfedtion  than  was  known, or  pradtifed 
among  the  ancients. 

This  point  feems  no  other  way  to  be  determinable  but  by  compar¬ 
ing  the  principles  and  practice  of  the  one  with  thofe  of  the  other.  As 
to  the  theory  or  principles  of  harmonics,  it  is  certain  we  underftand  it 
better  than  the  ancients;  becaufe  we  know  all  that  they  knew,  and 
have  improved  confiderably  on  their  foundations.  The  great  difpute, 
then,  lies  on  the  pradtice;  with  regard  to  which  it  may  be  obferved, 
that,  among  the  ancients,  mufoc,  in  the  mod  limited  fenfe  of  the  word, 
included  harmony,  rhythmus,  and  verfoe :  and  confifted  of  verfes  fung 
by  one  or  more  voices  alternately,  or  in  choirs,  fometimes  with  the 
found  of  inftruments,  and  fometimes  by  voices  only.  Their  mufical 
faculties  were  melopceia,  rhythmopoeia,  and  psefos  ;  the  fir  ft  whereof  may 
be  confidered  under  two  heads,  viz.  melody,  and  foymphony.  As  to  the 
latter,  it  feems  to  contain  nothing  but  what  relates  to  the  conduct  of  a 
Angle  voice,  or  making  what  we  call  melody.  The  ancients  do  not  ap¬ 
pear  to  have  ever  thought  of  the  concert,  or  harmony  of  parts;  which 
is  ii  modern  invention,  for  which  we  are  beholden  to  Guido  Aretine, 
a  Benedidtine  friar. 

We  would  not,  however,  be  underftood  here  to  mean,  that  the  an¬ 
cients  never  joined  more  voices  or  inftruments  than  one  together  in 
the  fame  fymphony  ;  but  they  never  joined  feveral  voices  fo  as  that 
each  had  a  diilindt  and  proper  melody,  which  made  among  them  a 
fucceffion  of  various  concords,  and  were  not  in  every  note  unifons,  or 
at  the  fame  diftance  from  each  other,  as  odfaves.  This  laft,  indeed, 
agrees  to  the  general  definition  of  the  word  foymphonia;  yet  it  is  plain, 
that  in  fuch  places  there  is  but  onq  fong,  and  all  the  voices  perform 
the  fame  individual  melody.  But  when  the  parts  differ,  not  by  the 
tenfion  of  the  whole,  but  by  the  different  relations  of  the  fuccefiive 
notes,  this  is  the  modern  art,  which  requires  fo  peculiar  a  genius,  and 
on  which  account  the  modern  mufic  feems  to  have  much  the  advan¬ 
tage  of  the  ancient. 


Definitions  of  Terms,  idc.  ufed  in  Music. 

Gammut  :  refer  back  to  p.  974;  fee  alfo  Plate  114,  fig.  4. 

Harmonics,  a  divifion  of  the  ancient  mufic.  It  confiders  the  dif¬ 
ferences  and  proportions  of  founds,  with  refpedt  to  gravity  and  acute- 
nefs,  in  contradiftindlion  to  the  rhythmica  or  metrica. 

Harmony,  is  the  agreeable  refult  of  an  union  of  feveral  mufical 
founds,  heard  at  the  fame  time.  The  word  is  Greek,  a^ovia,  from 
af a,  to  fit  or  adapt,  x 

As  a  continued  fucceffion  of  mufical  founds  produces  melody,  fo  a 
continued  combination  of  them  produces  harmony. 

Harmony,  fhidtly  taken,  denotes  confonance,  and  fo  is  equivalent  to 
fymphony.  The  ancients  feem  to  have  been  intirely  unacquainted  with 
harmony,  the  foul  of  modern  mufic.  We  have  inftanecs,  indeed,  of  their 
joining  feveral  voices  or  inftruments  in  confonance ;  but  they  were 
either  unifons  or  odtaves  in  every  note;  and  fo  all  performed  the  fame 
melody,  and  conftituted  one  and  the  fame  thing. 

When  the  parts  differ  not  in  the  tenfion  of  the  whole,  but  in  the 
different  relations  of  the  fuccefiive  notes,  this  conftitutes  the  modern 
harmony. 

In  every  compounded  found,  where  there  are  no  more  than  three  fhn- 
ple  ones,  there  are  three  kinds  of  relation ;  to  wit,  the  primary  relation 
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of  every  fimple  found  to  the  fundamental,  or  graved,  whereby  they 
make  different  degrees  of  concord  with  it;  the  mutual  relations  of 
the  acute  founds  with  each  other,  whereby  they  mix  either  concord 
or  difeord  into  the  compound  ;  the  fecondary  relation  of  the  whole, 
whereby  all  the  terms  unite  their  vibrations,  or  coincide  more  or 
lefs  frequently. 

Suppofe  four  founds  A,  B,  C,  D,  of  which  A  is  the  graved,  B 
next,  then  C,  and  D  the  acuted.  Here  A  is  the  fundamental ; 
and  the  relations  of  B,  C,  and  D  to  A  are  primary  relations  :  fo  if 
B  be  a  third  g  above  A,  that  primary  relation  is  4  to  5  ;  and  if  C  be 
fifth  to  A,  that  primary  relation  is  2  to  3  ;  and  if  I)  be  odave  to  A, 
that  is  1  to  2.  For  the  mutual  relations  of  the  acute  terms  B,  C, 
D,  they  are  htid  by  taking  their  primary  relations  to  the  fundamen¬ 
tal,  and  fubtrading  each  lelfer  from  each  greater  ;  thus,  B  to  C  is 
r  to  6,  a  third'/ ;  B  to  D  is  5  to  8,  a  fixth  /,  &c. 

Latfly,  to  find  a  fecondary  relation  of  the  whole,  feek  the  lead 
common  dividend  to  all  the  leffer  terms  of  the  primary  relations, 
thatis,thelead  number  that  will  be  di  vided  by  each  of  them  exadly  ; 
this  is  the  thing  fought,  and  fhews  that  all  the  fimple  founds  coincide, 
after  fo  many  vibrationsof  the  fundamental  as  thenumbercxpreiTes. 

So  in  the  preceding  example,  the  lelfer  terms  of  the  three  pri¬ 
mary  relations  are  4,  2,  1,  whofe  lead  common  dividend  is  4  ;  con- 
fequently,  at  every  fourth  vibration  of  the  fundamental,  the  whole 
will  coincide. 

The  proper  ingredients  of  harmony  are  concords,  and  all  difeords, 
at  lead  in  the  primary  and  mutual  relations,  are  abfolutely  forbid¬ 
den.  It  is  true,  difeords  are  ufed  in  1  nujic,  only  to  fee  off  the  con¬ 
cords  by  their  contrail. 

Hence  any  numberof  concords  being  propofed  to  dand  in  primary 
relation  with  a  common  fundamental,  we  difeover  whether  they  con- 
ditute  a  perfed  harmony,  by  finding  their  mutual  relations.  Thus, 
fuppofe  the  greater  third,  fifth,  and  odave  given,  their  mutual  rela¬ 
tions  are  all  concord,  and  therefore  may  Hand  in  harmony;  for  the 
greater  third  and  fifth  are  to  one  another  as  5  :  6,  a  leffer  third ;  the 
greater  third  and  odave  are  as  5  :  8,  a  leffer  fourth  ;  and  the  fifth 
and  odave  are  as  3  :  4,  a  lelfer  fourth.  But  if  4th,  5th,  and  oefave 
be  propofed,  it  is  evident  they  cannot  dand  in  harmony  ;  becaufe  be¬ 
twixt  the  fourth  and  fifth  there  is  a  difeord,  namely,  the  ratio  8  :  9. 

To  know  if  founds  can  dand  in  harmony,  find  the  primary  and  all 
the  mutual  relations  which  mud  be  concord.  So  4  :  5  :  6  :  8  may 
Hand  in  harmony,  as  each  to  each  is  concord  ;  but  4,  6,  9  cannot, 
becaufe  4  :  9  is  difeord. 

The  perfedion  of  harmonies  depends  on  all  the  three  relations  ; 
upon  comparing  two  harmonies,  which  have  an  equal  numberof 
terms,  that  which  has  the  bed  primary  and  fecondary  relations,-  is 
mod  pejrfed.  But  in  cafes  where  the  advantage  is  in  the  primary 
relation  of  the  one,  and  the  fecondary  of  the  other,  there  is  no  cer¬ 
tain  rule  :  the  primary  are  certainly  the  mod  confiderable  ;  but  how 
the  advantage  in  thefe  ought  to  be  proportioned  to  the  difad  vantage 
in  the  other,  or  vice  verfd,  we  know  not :  fo  that  a  well  tuned  ear 
mud  be  the  lad  refort. 

Harmony  is  divided  into  fimple  and  compound.  Simple  is  that 
•where  there  is  no  concord  to  the  fundamental  above  an  odave. 
The  ingredients  of  fimple  harmony  are  the  feven  fimple  original  con¬ 
cords,  of  which  there  can  be  but  eighteen  different  combinations 
that  are  harmony,  as  in  the  following  table  : 


Fifth  Odave 

2. 

Third  g  5th 

4- 

Third  g  5th 

Od. 

Fourth  Od. 

3- 

Third  /  5f.h 

xo. 

Third  /  5th 

.  Od. 

Sixth  g  Odd. 

3- 

Fourth  6th  »• 

3- 

Fourth  6'''^ 

Od. 

Third  g  Od 

4- 

Third  g  6th  g 

12. 

Third^b"’  g 

Od. 

Third /Od. 

5- 

Third  /6th  / 

5- 

Third  / 6th  / 

Od. 

Sixth  /  Od. 

5- 

Fourth  6th/ 

1 5 • 

Fourth  /  6th  / 

Od. 

The  odave  is  compofed  of  a  fifth  and  fourth,  or  a  fixth  and  third, 
which  have  a  variety  of  greater  and  leffer  ;  out  of  thefe  are  the  firft 
fix  harmonies  compofed  :  then  the  fifth  being  compofed  of  the  greater 
third  and  leffer  third,  and  the  fixth  of  the  fourth  and  third  ;  from 
thefe  arife  the  next  fix  of  the  table  ;  then  an  odave  joined  to-each 
of  thefe  fix,  make  the  la  ft  fix.  Of  the  firll  fix  in  the  table  each  has 
an  odave,  and  their  preference  is  according  to  the  perfedion  of  that 
other  lelfer  concord  joined  to  the  odave.  In  the  next  fix  the  pre¬ 
ference  is  given  to  the  two  combinations  with  the  fifth,  whereof  that 
which  has  the  third  g  is  bed  ;  then  to  thefe  two  combinations  with 
the  fixth  g,  of  which  that  which  has  the  fourth  is  bell.  The  lad  fix 
are  not  placed  lalt  as  the  lead  perfed,  but  as  the  mod  complex, 
being  the  mixtures  of  the  preceding  twelve.  They  are  plainly  pre¬ 
ferable  to  the  preceding  fix,  as  having  the  fame  ingredients  and  an 
odave  more. 

Compound  harmony  adds  to  the  fimple  harmony  of  one  odave  that 
of  another  odave.  The  variety  of  this  is  eafilv  found  out  of  the 
combinations  of  the  fimple  harmonies  of  feveral  odaves. 

Harmony  may  alfo  be  divided  into  that  of  concords,  where  nothing 
but  thefe  are  admitted  ;  and  into  that  of  difeords,  where  they  are 
intermixed  with  concords. 

Harmony  is  fometimes  applied  to  a  fingle  voice,  when  fonorous 
and  (oft ;  or  to  a  fingle  inftrument,  when  yielding  a  very  agreeable 
found. 

Interval,  the  difference  between  two  founds,  in  refped  of 
acute  and  grave;  or,  that  imaginary  fpace  terminated  by  two  founds, 
differing  in  acutenefs  orgravity. 

When  two  or  more  founds  are  compared  in  this  relation,  they 
are  either  equal  or  unequal  in  the  degree  of  tune  :  fuch  as  are  equal 
are  called  unifons,  with  regard  to  each  other,  as  having  one  tune  ; 
the  other,  being  at  a  diftance  from  each  other,  conftitute  what  we 
call  an  interval  in  mnjic  ;  which  is  properly  the  diftance  in  tune  be¬ 
tween  two  founds. 

Intervals  are  diftinguifiied  into  fimple  and  compound. 

Simple  Interval,  is  that  without  parts,  or  divifion:  fuch  are  the 


odave,  and  all  that  are  within  it  ;  as  the  fecond,  third,  fourth, 
fifth,  fixth,  and  feventh,  with  their  varieties. 

Compound  Interval,  confifts  of  feveral  leffer  intervals :  fuch  are 
all  thole  greater  than  the  odave  ;  as  the  ninth,  tenth,  eleventh) 
twelfth,  &c.  with  their  varieties. 


Table  of  Intervals,  fimple  and  compound. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

i  1 

12 

12 

1 3 

16 

*7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

&cJ 

1 

Simple 

Double 

Triple 

Quadruple 


InUrvah  /Compound 
[  Intervals. 


Thole  in  the  upper  line  are  the  fimple  intervals,  the  other  three 
the  compound  ones,  i.  e.  fuch  as  are  either  doubled,  tripled,  or  qua¬ 
drupled.  .  ^ 

But  this  diftindion,  into  fimple  and  compound,  regards  pradice 
only  ;  becaufe  there  is  really  no  fuch  thing  as  a  leaf!  interval  Be- 
fides,  by  a  fimple  interval  here,  is  not  meant  the  lead:  pradifed,  but 
fuch  as  though  it  were  equal  to  two  or  more  leffer,  which  are  in 
ufe  ;  yet,  when  we  would  make  a  found  move  fo  far  up  and  down, 
we  always  pafs  immediately  from  one  of  it’s  terms  to  the  other. 

A  compound  interval,  then,  is  fuch,  whofe  terms  are,  in  pradice, 
taken  either  in  immediate  fuccefiion,  or  fuch  where  the  found  is 
made  to  rife  and  fall  from  the  one  to  the  other,  by  touching  fome 
intermediate  degrees  ;  fo  that  the  whole  becomes  a  Compofition  of 
all  the  intervals  from  one  extreme  to  the  other. 

Mr.  Euler  defines  interval,  the  meafure  of  the  difference  of  an 
acute  and  grave  found:  thus,  fuppofe  three  founds  a,  b,  c,  of  which 
c  is  the  molt  acute,  u.the  molt  grave,  and  b  the  intermediate  found. 
It  appear-s,  that  the  interval  between  the  found  a  and  c,  is  the  aggre¬ 
gate  of  the  intervals  between  a  and  b,  and  between  b  and  c.  There¬ 
fore,  if  the  interval  between  a  and  b,  be  equal  to  that  between  b  and 
c,  which  happens  when  a  :  b  :  :c:d;  the  interval  between  a  to  c, 
will  be  double  the  interval  a  to  b,  or  b  to  c.  This  being  confidered, 
it  will  appear  that  intervals  ought  to  be  exprefied  by  the  meafuresot 
the  ratios,  conftituting  the  founds  forming  tho ie  intervals  :  but  ratios 
are  meafured  by  the  logarithms  of  fra 61  ions,  the  numerators  of 
which  denote  the  acute  founds,  and  the  denominators  the  grave. 
Hence  the  interval  between  the  founds  a  and  b,  will  be  exprelfed  by 

the  logarithm  of  the  fradion  which  is  ufually  denoted  by  L  • 

a  '  a * 

or,  which  comes  to  the  fame,  by  L  b — La.  ‘The  interval  therefore 
of  equal  founds,  a  to  a,  will  be  null,  as  La — La— o.  The  inter¬ 
val  czUed  an  odave,  or  diapafon,  will  be  expreffed  by  the  logarithm 

of  2  ;  and  the  interval  of  the  fifth  or  diapente,  will  be  L-frrcLg _ 

L  2.  From  whence  it  appears,  that  thofe  intervals  are  incommen- 
furable  ;  fo  that  no  interval,  however  fmall,  can  be  an  aliquot 
part,  both  of  the  odave  and  fifth.  The  like  may  be  faid  of  the 
intervals  Lf  and  L£,  and  others  whofe  logarithms  are  diffimilar. 
But  internals  expounded,  by  logarithms  of  numbers,  which  are  pow¬ 
ers  of  the  fame  root,  may  be  compared.  Thus  the  interval  of  the 
founds  27  :  8,  will  be  the  interval  of  the  founds  q  :  4,  as  2  is  to  2  ♦ 
for  L  2£— gL-f,  and  L-2-— 2LJ-. 

But  though  the  logarithms  of  numbers,  which  are  not  powers  of 
the  fame  root,  he  incommenfurable,  yet  an  approximating  ratio  of 
fuch  may  be  found.  Thus,  the  meafure  of  the  odave  is  I.o — , 
0.3010300,  and  the  meafure  of  the  fifth  is  L3  —  L  2  =0.1760913. 
Hence  the  interval  of  the  pdave  will  be  to  that  of  the  fifth,  nearly  as 
3010300  to  1760913  ;  which  ratio  being  reduced  to  fmaller  terms, 
will  give  us  thefe  limpler  exprefiions  for  the  ratio  of  the  odave  and 
fifth,  as  2  :  1,  3  :  2,  5  :  3,  7  :  4,  12  :  7,  17  :  10,  29  :  17,  41 ;  24, 
53  :  3J>  which  la  ft  is  very  near  the  truth. 

In  like  manner  intervals  may  be  divided  into  any  number  of  equal 
parts  :  for  this  purpofev  we  need  only  divide  the  logarithm  of  the 
propofed  interval  into  the  fame  number  of  parts,  and  then  find  it’s 
correfponding  number  by  the  tables.  The  ratio  of  the  number  fo 
found,  to  unity,  will  give  the  required  ratio  of  the  dividend  interval 
to  it’s  propofed  part.  Thus  let  the  third  part  of  an  odave  be  re¬ 
quired  ;  it’s  logarithm  will  be —0.1003433— 2-L2  :  the  ratio  eor- 
refponding  nearly  to  this,  will  be  63  :  56,  or,  lefs  accurately,  29  : 
23,  or  5  :  4,  which  laft  expreffesthe  third  major;  and  this  is  by  the 
lefs  knowing  taken  for  the  third  part  of  an  odave,  and  feems  to  be 
fuch  on  our  harpfichord  and  organs,  where  from  C  to  E  is  a  third, 
from  E  to  G  *  another,  and  from  G  *  or  A  &  to  c,  another  third! 
But  the  more  intelligent  know  that  G  *  and  A  bought  not  to  be 
reputed  the  fame  found,  fince  they  differ  by  a  diefis  enharmonica, 
which  is  nearly  equal  to  two  commas. 

Intervals,  concinnous.  Difeords  are  diftinguifhed  intoconcin- 
nous  and  inconcinnous  intervals  :  the  concinnous  are  fuch  as  arc  fit 
for  mnfic,  next  to,  and  in  combination  with  concords  ;  being  neither 
very  agreeable  nor  difagreeable  in  themfelves  ;  but  having  a  good 
effed,  as  by  their  oppofition  they  heighten  the  more  effential  prin¬ 
ciples  of  pleafure  ;  or  as  by  their  mixture  and  combination  with 
them,  they  produce  a  variety  neceffary  to  our  being  better  pleafed. 

Interval,  diminijhed,  is  a  defective  interval,  or  an  interval 
which  is  (hort  of  it’s  juft  quantity  by  a  leffer  lemitone. 

Interval,  harmonical ,  is  the  fame  with  concord. 

Ligature,  in  the  Italian  mufc,  fignifies  a  tying  or  binding  to¬ 
gether  of  notes. 

Hence  fyncopes  are  often  called  ligatures ,  becaufe  they  are  made 
by  the  ligature  of  many  notes.  T here  is  another  fort  of  ligatures  for 
breves,  when  there  are  many  of  thefe  on  different  lines,  or  in  diffe¬ 
rent  fpaccs,  to  be  lung  to  one  fyllable. 


Machul, 


Machul,  is  an  inftrument  of  muftc  among  the  Hebrews.  Jfir- 
cher  apprehends  that  the  name  was  given  to  two  in  That 

nients,  on<  of  the  Itringcd,  and  the  other  of  the  pulfatrle  kind Li hat 
of  the  former  fort  had  fix  chords,  and  is ;  reprefcnted  in  Plate i  114, 
fig.  4,  though  there  is  great  reafon  to  doubt  whether  an  inftrumm  , 
requiring  the  aid  of  the  hair-bow,  and  fo  much  refemblu  g  the  viol, 
is  fo  ancient.  The  fecond  kind  was  of  a  circular  form  (fee fig-S>) 

made  of  metal,  and  either  hung  round  with  little  bells,  or  furnifhed 

with  iron  rings,  fufpended  on  a  too  or  bar  that  paffed  acrofs  the  cir¬ 
cle  K.irchcr  fuppofes  that  it  was  moved  to  and  fro  by  a  handle 
fixed  to  it,  and  thus  emitted  a  melancholy  kind  of  murmur. 

Masrakitha,  is  a  pneumatic  inftrument  of  muftc  among  the 
ancient  Hebrew's,  compofedof  pipes  of  various  fizes,  fitted  .nto  a 
kind  of  wooden  chert,  open  at  the  top,  and  flopped  at  the  bottom 
with  wood  covered  with  a  fkin.  Wind  was  conveyed  to  it  from  the 
lips  by  means  of  a  pipe  fixed  to  the  chert:  the  pipes  were  of  lengths 
nvificalh  proportioned  to  each  other,  and  the  melody  was  varied  at 
pleafure’  by  (topping  and  unftopping  with  the  fingers  the  apertures, 
at  rhe  upper  extremity.  See  Kircher’s  figure  in  Plate  11  \,  fig-  10. 

Melody,  is  the  agreeable  effedt  of  different  mulical  founds, 
ranged  or  difpofed  in  a  proper  fucceflion. 

Melody  is  the  effect  only  of  one  lingle  part,  voice,  or  inftrument ; 
by  which  it  is  dirtinguifhed  from  harmony;  though  in  common 
fpeech,  thefe  are  too  frequently  confounded. 

Harmony  is  properly  the  agreeable  relult  of  the  union  of  two  or 
more  concording  mulical  founds  heard  in  confonance,  i.  e.  at  one 
and  the  fame  time  ;  fo  that  harmony  is  the  effedt  of  two  parts  at 
leaf!  :  as  therefore  a  continued  fucceflion  of  mulical  founds  produces 
melody ,  fo  does  a  continued  combination  of  thefe  produce  harmony. 

Though  the  term  melody  be  chiefly  applicable  to  the  treble,  as  the 
treble  is  chiefly  diftinguifhed  by  it’s  air  ;  yet  fo  far  as  the  bafs  may 
be  made  airy,  and  to  ling  well,  it  may  be  alfo  properly  faid  to  be  me¬ 
lodious.  Of  the  twelve  harmonical  intervals  of  mulical  founds,  diftin- 
guifhed  by  the  names  of  Jccondlejfir,  fecond  greater  ;  third  leJJ'er,  third 
greater;  fourth  ;  falje  fifth,  fifth;  Jixth  lejfer,  fixth  greater;  feventh 
leJJ'er ,  f even  th  greater,  and  octave  ;  all  melody,  as  well  as  harmony,  are 
composed  :  for  the  odtaves  of  each  of  thefe  are  but  replications  of 
the  iame  found  ;  and  whatever  is  faid  of  any  or  all  of  thefe  founds, 
is  to  be  underflood  alfo  of  their  oCtaves. 

Minnin,  is  a  ltringed  inftrument  of  muftc,  ufed  among  the  ancient 
Hebrew's,  having  three  or  four  chords  to  it.  See  Kircher’s  figure 
of  it,  Plate  1 14,  fig.  6,  which,  wfith  the  machul,  chinner,  and  pfal- 
tery,  he  took  from  an  old  book  in  the  Vatican  library  :  but  as  it  re¬ 
quires  a  hair-bow,  befides  refembling  the  modern  viol,  it’s  antiquity 
is  doubtful. 

Nablum,  in  Hebrew,  nebel ,  an  inftrument  of  muftc  among  the 
Hebrews.  The  Seventy,  and  the  Vulgate,  tranflate  it  fometimes 
by  nablum,  and  at  other  times  by  pfalterion,  or  lyra,  or  even  cithara. 

The  nablum  was  a  ftringed  inftrument,  very  near  of  the  form  of  a 

which  was  played  upon  by  both  hands,  and  wdth  a  kind  of  bow. 

Kircher  fuppofes  that  it  was  the  fame  with  the  psaltery.  See 
Plate  114,  fig-  7- 

Ninth,  one  of  the  diflonant  intervals  in  muftc.  It  is  properly  the 
fecond  doubled  ;  hut  it  is  differently  ufed.  When  an  upper  part 
fyncopates,  the  fecond  is  accented,  and  treated  as  a  ninth  ;  i.  e.  it  is 
refolved  by  an  eighth,  and  accompanied  by  a  third  and  fifth,  and 
often  afyncopated  feventh  :  but  when  the  lower  part  fyncopates,  the 
fecond  is  not  thus  ufed,  btit  is  accompanied  by  the  fourth  and  fixth. 
In  thorough  bafs,  as  the  wrt;//jhas  always,  or  at  leaft  commonly,  an 
eight  placed  after  it  thus,  9  8,  to  fhew  that  that  is  refolved  by  de-  * 
feending  to  the  odtave. 

Notes.  Thefe  are  charadters,  \nmufic,  which  mark  the  touch, 
i.  e.  the  elevations  and  fallings  of  the  voice,  or  found  ;  and  the 
fw'iftnefs  or  flownefs  of  it’s  motions. 

In  the  general,  under  notes  are  comprehended  allthefigns,  or  cha¬ 
radters,  ufed  in  muftc,  for  the  marking  harmony  of  founds. 

But,  in  propriety,  the  w-ord  only  implies  the  marks  which  denote 
the  degrees  of  gravity,  or  acutenefs,  to  be  given  each  found. 

TheGreeks  ufed  the  common  lettersof  their  alphabet  for  mufical 
notes ;  and,  becaufe  more  notes  w’ere  needed  than  they  had  letters,  the 
defedt  was  fupplied  by  the  different  fituation  of  the  letters. 

Thus  the  fame  letter//  expreffeddifferent  in  all  the  following 
forms :  II,  u,  m  ,  a,  I7,  T.  For  every  feveral  mode  they  had  no 
lefs  than  eighteen  founds. 

Now  Alypius  gives  us  figns  for  fifteen  different  modes,  w'hich, 
with  the  differences  of  the  genera,  and  the  diftindtion  between 
voice  and  inftrument,  Mr.  Malcolm  obferves,  make,  in  all,  1620 
notes.  Not  that  they  had  fo  many  diftindt  characters  ;  but  the  fame 
charadter  has  different  fignifications  on  different  occafions.  Thus 
in  the  diatonic  genus,  is  lichanos  hypatonof  the  Lydian  mode  • 
and  a  hypate  mefon  in  the  Phrygian,  and  fo  on.  The  Latins'  in 
the  time  of  Boethius,  had  eafed  themfelves  of  fo  needlefs  a  burden 
and  only  ufed  the  firlt  fifteen  letters  of  their  alphabet  for  notes  • 
thefe,  pope  Gregory,  confidering  that  the  o clave  was  the  fame  in 
effedt,  with  the  firft,  and  that  the  order  was  the  fame  in  the  upper 
and  lower  odave  of  the  gamut,  afterwards  reduced  to  feven  •  which 
were  to  be  repeated  in  a  different  charadfer. 

At  length,  in  the  eleventh  century,  a  Benediftine,  one  Guido 
Aretine,  in  lieu  of  the  letters,  fubftituted  the  fix  fyllables,  ut,  re,  mi 
fily  fol,  la  ;  placing  them  on  different  lines,  and  marking  them  with 
points.  Laftly,  it  was  thought  proper  to  add  notes,  likewife,  in  the 
fpaces.  See  the  article  Gamut.  , 

Hitherto  the  notes  only  ferved  to  exprefs  the  degree  of  tune  :  they 
were  all  of  equal  value,  as  to  time,  till  about  the  year  iqqo  when 
JohivDe  Meurs,  or  De  Muris,  a  dodfor  of  Paris,  gave  different 
tigtires  to  the  feveral  points,  to  exprefs  the  quantity  of  time  each  was 
to  be  dwelt  upon.  See  the  article  Time. 


']  here  are  three  things  to  be  confidercd  in  thefe  notes :  1.  The 
quantity,  i.  e.  the  fize  and  figure  of  the  head.  2.  The  quality,  i.  e. 
the  colour  of  the  head  ;  whether  it  be  white  or  black,  or  full  or  open. 
3.  Thb  properties,  as  the  Italians  exprefs  themfelves  ;  viz.  whether 
the  note  is  accompanied  with  a  virgula,  or  comma,  or  not.  It  muft 
likewife  be  conftdered,  whether  the  notes  be  feparate  and  diffindt, 
or  bound  together. 

The  mathematicians  compute,  that  one  may  make  720  changes, 
or  varieties,  with  fix  notes,  without  ever  repeating  the  fame  twice  ; 
and  that,  of  the  notes  of  each  odtave,  one  may  make  40,320  different 
tunes,  or  fongs. 

Musical  numbers,  are  2,  3,  and  5,  together  with  their  compo- 
fites.  They  are  fo  called,  becaufe  all  the  intervals  of  mujic  may  be 
expreffed  by  fuch  numbers.  See  the  article  Interval. 

This  is  now  generally  admitted  by  mvftcal  theorifts.  Mr.  Euler 
feems  to  fuppofe,  that  7  or  other  primes  might  be  introduced  ;  but 
he  fpeaks  of  this  as  a  matter  doubtful  and  difficult.  It  is  to  beob- 
ferved,  that  2  correfponds  to  the  odtave,*  3  to  the  fifth,  or  rather  to 
the  twelfth,  and  5  to  the  third  major,  or  rather  the  feventeenth. 
From  thefe  three  may  all  other  intervals  be  found. 

A  table  of  mufical  numbers  within  any  propofed  limit  may  be  thus 
expeditioufly  formed. 

Place  the  terms  of  the  progreffion  1,  5,  25,  12,5,  Sec.  in  a  column 
under  each  other  ;  and  multiply  every  term  of  this  progreffion  by  3, 
continually,  till  you  forefee  that  the  produces  will  exceed  the  pro- 
poled  limit.  Then  if  all  the  numbers  thus  found  be  doubled  conti¬ 
nually,  till  it  be  forefeen  that  the  doubled  numbers  would  exceed 
the  propofed  limit ;  all  thefe  prod u£ts  together,  with  the  powers  of 
2,  will  give  the  mufical  numbers  required. 

Thus  if  it  were  required  to  find  all  the  mufical  numbers  within 
the  compafs  of  eleven  odtaves;  that  is,  between  1  and  2048^  form 
the  column  1,  5,  25,  &c.  and  multiply  every  term  by  3,  continually, 
as  in  the  annexed  example  : 


I. 

3- 

9- 

27. 

81.  243. 

'  5- 

*5- 

45- 

l35- 

405.  1215, 

25. 

75- 

225. 

675. 

2025,  &c. 

125. 

375- 

1125, 

&c. 

625. 

1875, 

&c. 

&c. 

\ 

&c. 


729,  & C. 


The  numbers  of  which  being  doubled  as  often  as  poffible  within 
the  limit  2048,  and  collected  and  ranged  in  order  with  the  powers 
of  2,  will  give  the  following  numbers,  1.  2.  3. 4.  5.  6.  8.  9.  10.  12. 
15.  16.  18.  20.  24.  25.  27.  30,  &c.  as  in  the  following 

Table  of  mufical  numbers,  contained  in  eleven  odtaves. 


ChordlChord 

Num. 

Afc. 

Defc. 

1 

F. 

B 

2 

F1 

B‘ 

3 

C 

E 

4 

F2 

B2 

5 

A 

G 

6 

C 

E 

8 

F3 

B3 

9 

G 

A 

10 

A 

G 

12 

C 

E 

15 

E 

C 

16 

F  4 

B4 

18 

G 

A 

20 

A 

G 

24 

C 

E 

25 

c* 

Eb 

27 

D 

D 

3° 

E 

C 

32 

F5 

B5  1 

36 

G 

A 

40 

A 

G 

4  5 

IB 

F 

48 

C 

E 

5o 

c* 

Eb 

54 

D 

D 

60 

E 

C 

64 

F6 

B6 

72 

G 

A 

75 

G* 

Ab 

80 

A 

G 

81 

A 

G 

90 

B 

F 

96 

c 

E 

100 

c* 

Eb 

108 

D 

D 

1 20 

E 

C 

125 

E* 

Cb 

128 

F’ 

B2 

*35 

F* 

Bb 

Num, 


Chord  Chord 


144 

150 

160 

162 

180 

192 

200 

216 

225 

240 

243 

250 

256 

270 

288 

3°° 

32° 

f 

324 

360 

375 

384 

400 

405 

432 

450 

480 

486 

500 

512 

540 

5  76 
600 

62  5 

640 

648 

675 

720 

729 


Afc. 


G 

G* 

A 

A 

B 

C 

c* 

D 

D* 

E 

E 

E* 

F8 

F» 

G 

G* 

A 

A 

B 

B* 

C 

C* 

c* 

D 

D* 

E 

E 

E* 

F9 


G 

G* 

G** 

A 

• 

A 

A* 

B 

B 


Defc. 


A 

Ab 

G 

G 

F 

E 

Eb 

D 

Db 

C 


Cb 

B8 

Bb 

A 

Ab 

G 

G 

F 

Fk 

E 

Eb 

Ebj 

D 

Db 

C 

C 

Cb 

B9 

Bb 

A 

Abb 

G 

G 

Gb 

F 

F 


Num, 


Chord  Chord 


750 

768 

800 

810 

864 

90° 

96° 

972 

1000 

1024 

1080 

112.5 

1152 

1200 

1215 

1250 

1280 

1296 

i35c 

1440 

1458 

150© 

l53b 

1600 

1620 

1728 

1800 

5 

1920 

194° 

2000 

202.5 

2048 


Afo. 


B* 

B 

C« 

C* 

D 

D* 

E 

E 

JT 1  o 

F* 

F*sc 

G 

G* 

G* 

A 


A* 

B 

B 

B* 

C 

c* 

D 

D* 

D** 

E 

E 

E* 

E* 

F“ 


Defc. 


Fb 

E 

Eb 

Eb 

D 

Db 

C 

C  * 

cb 

B1 0 
Bb 

Bbb 

A 

Ab 

Ab 

Abb 

G 

G 

Gb 

F 

F 

Fb 

E 

E» 

Eb 

b 

Dh 

Dbb 

C 

C 

Cb 

Cb 

B“ 


To 


/ 
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Set 
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Sol 
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aa 

-U - - 

/Y 

“! 

la 
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Si 

mi 

f7 

/*  ■ 

ttt 

Se  . 

— tY — 

1ft 

d 

Sol 

t'.f 

/¥ 

la 

e.,/ 

b  . 

«y" 

mi 

la 

■  >vv 

fee 

a2 

G 

vt 

Sol 

/tr 

IY 

/  J  ’ 

E 

la 

Ssl 

i 

mi 

J  J  ' 

c 

fz 

at 

v 

A 

- 

JY 

id 
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Fu/.io 
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To  underftand  this  table,  it  is  to  be  obferved,  that,  by  dividing  a 
given  ftretched  firing  or  chord,  by  means  of  a  moveable  bridge,  the 
loiinds  produced  by  it’s  parts  will  be  higher  in  pitch*  than  thofe  pro¬ 
duced  by  the  given  chord.  And,  on  the  contrary,  if  we  multiply  a 
chord,  that  is,  bv  a  moveable  bridge  lengthen  the  founding  part  of  a 
chord,  we  fhall  have  founds  lower  in  pitch  than  the  given  chord.  Hence 
■we  have  the  foundation  of  an  afcending,  and  a  defcending  fcale  of 
mufical  founds.  The  firft  column  of  each  divifion  of  the  table,  marked 
Num.  exprefles  the  mufical  numbers;  the  fecond  column,  marked  Afc. 
the  names  of  the  notes  in  the  afcending  fcale;  and  the  third  column, 
marked  Defc.  the  names  of  the  notes  of  the  defcending  fcale.  Thus 
if  the  given  chord  be  unity,  and  called  F,  then  will  15  be  E  in  the 
fourth  odlave  afcending  of  F ;  45  will  be  B  in  the  fixth  o£lave  of  F, 
&c.  In  the  defcending  fcale,  unity  will  be  B,  15  will  be  C  in  the 
fourth  oftave  defcending  from  B;  and  45  will  be  F  of  the  fixth 
o&ave,  &c. 

The  reafon  why  unity  is  marked  F  in  the  afcending  fcale,  and  B 
in  the  defcending  fcale,  is,  becaufe,  according  to  the  received  no¬ 
tation  of  what  is  called  the  natural  fcale  among  muficians,  F  has 
no  fourth  in  afcending,  nor  B  a  fourth  in  defcending.  Now  it  is 
plain,  that  no  aliquot  divifion  of  a  firing  can  give  a  fourth,  or  any 
of  it’s  odaves  afcending;  nor  can  any  multiple  of  a  firing  give  the 
fourth,  or  any  of  it’s  odaves,  in  defcending.  For  the  fourth  being 
exprefied  by  -f-  in  afcending,  and  by  ■§■  in  defcending,  it’s  odaves  will 

be  f,  ’-/>  V>  &c-  *n  cafe>  a,'d  i>  fV>  f¥>  &c-  'n  'he  fecond 

cafe,  none  of  which  numbers  can  be  multiples,  or  fubmultiples  of  a 
given  firing. 

F  and  B  being  the  given  founds,  their'odaves  will  be  exprefied  by 
F1,  F2,  F3,  &c.  and  B1,  B2,  B3,  &c.  which  are,  refpedively,  the 
firft,  fecond,  and  third  odaves,  above  the  F,  and  below*  B. 

A  dot  marked  over  the  letter  fhews,  that  it  fignifies  a  found  higher 
by  a  comma  than  the  found  exprefied  by  the  letter  itfelf.  And  a  dot 
placed  below,  denotes  the  found  to  be  lowered  by  a  comma.  Thus, 


in  the  table  we  find  8  x  to  be  A 


G,  which  denotes  that  A,  or  the 


{Karp  in  the  feventh  odave  of  F,  afcending,  is  raifed  a  comma;  and 
that  G,  or  lharp  third  from  B,  defcending,  is  lowered  by  the  fame 
interval. 

If  B  in  thedefeending  fcale  be  fiippofed  to  be  a  tritonus,  that  is,  two 
tones  major,  and  one  tone  minor  above  F  of  the  afcending  fcale,  then 
will  A  in  one  of  thofe  feales  correfpond  or  be  denoted  by  the  fame  num¬ 
bers  with  G  in  the  other  fcale ;  and  C  will  correfpond  to  E,  but  D  in  the 
afcending  fcale  will  not  be  exprefied  by  the  fame  numbers  as  in  the  de¬ 
fcending  fcale ;  for  in  the  former,  D  will  be  a  tone  major  above  C, 
whereas  in  the  latter,  D  mu  ft  by  analogy  be  a  tone  major  below  E,  and 
therefore  only  a  tone  minor  above  C,  which  is  the  reafon  why  D  is  in 
italics  in  the  defcending  fcale. 

Mr.  Henfling  has  mentioned  the  diftindion  between  an  afcending 
and  a  defcending  fcale  in  the  Mifcel.  Berolinenf.  He  places  unity 
in  the  afcending  fcale  in  F,  as  it  ought;  but,  in  the  defcending  fcale 
he  places  unity  in  E,  which  difturbs  the  analogy  of  the  two  feales. 

The  trumpet  and  French  horn,  not  having  (commonly)  a  compafs 
beyond  four  odaves ;  and  their  founds  being  formed  in  a  manner 
analogous  to  thofe  produced  by  the  divifion  of  a  firing,  it  follows,  that 
all  the  true  notes  of  thefe  inftruments  will  be  reprefented  by  the  mufi¬ 
cal  numbers,  1, 2,  3, 4,  5,  6,  8,  9,  10,  12,  15,  16,  &c.  This  is  a  fad 
well  known ;  and  a  confirmation  of  the  truth  of  that  theory,  which 
derives  all  mufical  proportions  from  the  elements  2,  3,  and  5.  See  the 
article  Trumpet. 


Octave,  an  harmonical  interval,  confiding  of  eight  tones,  or  de¬ 
grees  of  found. 

The  molt  Ample  perception  the  foul  can  have  of  true  founds  is  that 
of  unifon;  becaufe  the  vibrations  there  begin  and  end  together.  The 
next  to  this  is  the  oBave  ;  wherein  the  more  acute  found  makes  pre- 
cifely  two  vibrations,  while  the  graver  or  deeper  makes  one;  and 
wherein,  by  confequence,  the  vibrations  of  the  two  meet  at  every  vi¬ 
bration  of  the  more  grave. 

Hence  unifon  and  oBave  pafs  almoft  for  the  fame  concord.  Hence, 
alfo,  the  proporiion  of  the  founds  that  form  the  oBave,  are' in  numbers, 
or  in  lines,  as  2  to  1 ;  fo  that  two  chords  or  filings  of  the  fame  mat¬ 
ter,  thicknefs,  and  tenfion,  one  whereof  is  double  the  length  of  the 
other,  produces  the  oBave. 

The  oBave  is  called,  by  the  ancients,  diapason,  becaufe  contain¬ 
ing  all  the  Ample  tones  and  concords;  all  of  which  derive  their  fweet- 
nefs  from  it,  as  they  arife  more  or  lefs  diredly  out  of  it. 

To  be  juft,  it  muft  contain,  diatonically,  feven  degrees,  or  in¬ 
tervals  ;  and,  confequently,  eight  terms,  or  founds :  whence  it’s  name, 


oBave. 

The  oBave  containing  in  it  all  the  other  Ample  concords,  and  the 
degrees  being  the  difference  of  thefe  concords,  it  is  evident,  the  divi¬ 
fion  of  the  ot lave  comprehends  the  divifion  of  all  the  reft. 

By  joining,  therefore,  all  the  fimple  concords  to  a  common  funda¬ 
mental,  we  have  the  following  feries : 


5 

T 


1 

2  * 


Fund.  3d  1,  3dg,  4th,  5th,  6th  1,  6thg,  8ve 


Again,  the  fyftem  of  oBave,  containing  all  the  original  concords,  and 
the  compound  concords  being  the  fum  of  oBave,  and  fome  leiler  con¬ 
cords:  in  order  to  have  a  feries  to  reach  beyond  an  octave,  we  muft 
continue  them  in  the  fame  order  through  a  fecond  0 clave,  as  in  the 
firft;  and  fo  on  through  a  third  and  fourth  oBave.  Such  a  feries  is 
called  the  fcale  of  mujic. 

Though  the  compofition  of  oBaves  may  be  carried  on  infinitely,  yet 
three  or  four  oBaves  are  the  greateft  length  we  go  in  ordinary  practice: 
the  old  feales  went  no  farther  than  two,  or  at  muft  three  oBaves,  which 
is  the  full  compafs  of  an  ordinary  voice:  and,  notwithftanding  the 
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perfection  of  the  oBave  ;  yet,  after  the  third,  the  agreement  dimi- 
mlhes  very  fall;  nor  do  they  ever  go  fo  far  at  tine  movement,  as  from 
one  extreme  to  the  other  ot  a  double  or  triple  oBave  ;  feldom  beyond 
a  tingle  oBave:  nor  is  either  voice  or  inftrument  well  able  to  go  be- 
y°»d-  .  ^  0  f°rm  a  fourth  oBave,  if  the  aeuter  firing  be  half  a  foot, 
which  is  but  a  (mall  length  to  give  a  clear  found,  the  longer  muft  be 
eight  feet.  If,  then,  we  go  beyond  the  fourth  oBave,  either  the  acute 
term  will  be  too  fhort,  or  the  grave  one  too  long. 

The  oBave  is  not  only  the  greateft  interval  of  the  feven  original  con¬ 
cords,  but  the  firft  in  degree  of  perfection.  As  it  is  the  greateft  inter- 
va  ,  all  the  lefs  are  contained  in  it.  Indeed,  the  manner  wherein  the 
e  s  concoids  are  found  in  the  oBave,  is  fomewhat  extraordinary;  viz. 
y  taking  both  an  harmonical  and  arithmetical  mean  between  the 
extremes  of  the  odave,  and  then  both  an  arithmetical  and  harmonical 
mean  between  each  extreme,  and  the  moft  diftant  of  the  two  means 
at  ound;  1.  e.  between  the  lalt  extreme  and  the  firft  arithmetical, 
anc  between  the  greater  extreme  and  the  firft  harmonical  mean,  we 
nave  all  the  letter  concords. 

Mi.  Malcolm  obferves,  that  any  wind-inftrument  being  over- 
own,  the  found  will  rife  to  an  oBave ,  and  no  other  concord; 
which  he  aferibes  to  the  perfection  of  the  oBave,  and  it’s  being  next 
to  unifon. 

From  this  fimple  and  perfect  form  of  the  oBave,  arifes  this  peculiar 
property,  that  it  may  be  doubled,  tripled,  &c.  and  ftill  be  concord: 

1.  e.  the  fum  of  two  or  more  oBaves  are  concord  ;  though  the  more 
compound,  gradually,  the  lefs  agreeable.  He  adds,  there  is  that  agree¬ 
ment  between  it  s  extremes,  that  whatever  found  is  concord  to  one 
extreme  of  the  oBave,  is  fo  to  the  other. 

Defcartes,  from  an  obfervation  of  the  like  kind,  viz.  that  the 
found  of  a  whiftle,  or  organ-pipe,  will  rife  to  an  oBave,  if  forcibly 
blown,  concludes,  that  no  found  is  heard,  but  it’s  acute  oBave  feems 
fome  way  to  echo  or  refound  in  the  ear. 

Organ,  the  larged  and  moft  harmonious  wind-inftrument. 

I  he  invention  of  the  organ  is  very  ancient,  though  it  is  agreed 
that  it  was  very  little  ufed  till  the  eighth  century.  It  feems  to 
have  been  borrowed  from  the  Greeks.  Vitruvius  deferibes  an  hy- 
diaulic  one  in  his  tenth  book  of  architecture. 

Si.  Jerome  mentions  one  with  twelve  pair  of  bellows,  which  might 
be  heard  a  thoufand  paces,  or  a  mile;  and  another  at  Jerufalem, 
which  might  be  heard  at  the  Mount  of  Olives. 

.  There  is  one  in  the  cathedral  church  of  Ulm,  in  Germany,  that  is 
ninety-three  feet  high,  and  twenty-eight  broad  ;  the  biggeft  pipe  is 
thirteen  inches  in  diameter,  and  it  has  fixteen  pair  of  bellows. 

The  organ  has  at  lead  one  fet  of  keys,  when  it  has  only  one  body, 
and  two  or  three  when  it  has  a  pofitive  or  chair -organ:  though  large 
organs  have  four,  and  fometimes  five  fets  of  keys  ;  befides  which, 
the  pedals  or  largeft  pipes  have  their  keys,  the  flops  or  touches 
whereof  are  played  by  the  feet.  1  he  keys  of  an  organ  are  ufually 
divided  into  four  octaves,  viz.  the  fecond  fub-odave,  firft  fub-octave, 
middle  octave,  and  firft  octave.  Each  octave  is  divided  into  twelve 
flops  or  frets,  whereof  the  feveral  black  ones  mark  the  natural  founds, 
and  the  five  white  the  artificial  ones,  that  is,  the  ftiarps  and  flats  ; 
fo  that  the  keys  ufually  contain  forty-eight  flops,  or  touches.  Some 
organifts  add  to  this  number  one  or  more  flops  in  the  third  Tub-* 
oitave  as  well  as  in  the  fecond.  Note,  fome  liarpfichords  and  fpin- 
nets  have  their  natural  flops  or  keys  often  marked  white,  and  their 
artificial  ones  black.  The  pedals  have  about  two  or  three  odaves, 
at  the  pleafure  of  the  organift,  fo  that  the  number  of  flops  is  indeter¬ 
minate. 

Each  key  or  flop  prefled  down,  opens  a  valve  or  plug  which  cor- 
refponds  lengthwife  with  as  many  rows  as  there  are  rows  of  pipes 
on  the  found-board  :  the  holes  of  each  row  are  opened  and  fhut  by  a 
regifter,  or  ruler  pierced  with  forty-eight  holes  ;  by  drawing  the 
regilter,  the  holes  of  one  row  are  opened,  becaufe  the  holes  therein 
correfpond  with  thofe  of  the  found-board,  fo  that  by  openin'*  a 
valve,  the  wind  brought  into  the  found-board,  by  a  large  pair°of 
bellows,  finds  a  paflage  into  the  pipes,  w’hich  correfpond  to  the  open 
holes  of  the  found-board  ;  but  by  pufhing  the  regifter,  the  forty- 
eight  holes  thereof  not  anfwering  to  any  of  thole  of  the  found- 
board,  that  row  of  pipes  anfwering  to  the  pulhed  regifter  are  fhut. 
Whence  it  follows,  that  by  drawing  feveral  regifters,  feveral  row’s 
ot  pipes  are  opened  ;  and  the  fame  thing  happens,  if  the  fame  re-, 
gifter  correfpond  to  feveral  rows.  Hence  the  rows  of  pipes  become 
either  fimple  or  compound  :  fimple,  when  only  one  row  anfwers  to 
one  regifter;  compound,  where  feveral.  The  organifts  fay,  a  row 
is  compound,  when  feveral  pipes  play  upon  prefling  one  flop. 

The  pipes  of  the  organ  are  of  two  kinds ;  the  one  with  mouths 
like  our  flutes  ;  the  other  with  reeds.  The  firft,  called  pipes  of  muta¬ 
tion,  contift,  x.  Of  a  foot  A  ABB.  ( Plate  17,  fig.  ig,)  which  is  a 
hollow  cone,  and  which  receives  the  wind  that  is  to  found  the  pipe. 

2.  lo  this  foot  is  fattened  the  body  of  the  pipe  BBDD.  Between 
the  foot  and  1  he  body  of  the  pipe  is  a  diaphragm,  or  partition,  EEF, 
which  has  a  little,  long,  narrow  aperture  to  let  out  the  wind.  Over 
this  aperture  is  ihe  mouth  BBCC;  whofe  upper  lip,  CC,  being 
level  ,  cuts  the  wind  as  it  comes  out  at  the  aperture. 

1  he  pipes  are  of  pewter,  ot  lead  mixed  with  a  twelfth  part,  or, 
as  fome  fay,  with  half  of  tin,  and  of  wood.  Thofe  of  tin  are  al¬ 
ways  open  at  their  extremities:  their  diameter  is  very  fmall,  and 
their  found  very  clear  and  thrill.  Thofe  of  lead  mixed  are  larger  ; 
the  fhorteft  open,  the  longeft  are  quite  flopped ;  the  mean  ones 
partly  flopped,  and  having,  befides,  a  little  ear  on  each  fide  the 
mouth,  to  be  drawn  clofer,  or  fet  farther  afunder,  in  order  to  raife 
or  lower  the  found.  The  wooden  pipes  are  made  fquare,  and  their 
extremity  flopped  with  a  valve  or  tampion  of  leather.  The  found 
of  the  wooden  and  leaden  pipes  is  very  foft ;  the  large  ones  flopped, 
are  ufually  of  wood  ,  the  fmall  ones  of  lead.  The  longeft  pipes 
give  the  graveft  found  ;  and  the  fhorteft  the  moft  acute :  their  lengths 

and 
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and  widths  are  made  in  the  reciprocal  ratios  of  their  founds ,  and  the 
divifions  regulated  by  their  rule,  which  they  call  diapajon.  u 
pipes  that  are  fhut  are  of  the  fame  length  as  the  open  ones,  w  tc  )  ie 
the  fame  found.  Ufually,  the  longed  pipe  is  fixteen  feet ;  though  in 
extraordinary  organs  it  is  thirty-two.  The  pedal  tubes  ate  always  open, 

though  made  of  wood,  and  of  lead.  ,  .  , 

A  reed-pipe  confifts  of  a  foot  A  ABB,  ( Plate  17,. fig.  qj  which 
carries  the  wind  into  the  flialot,  or  reed  CD,  which  is  a  hollow  demi- 
cviinder,  fitted  at  it’s  extremity  D  into  a  kind  of  mould  I  I,  by  a 
wooden  tampion  FG.  1  he  fhalot  is  covered  with  a  plate  of  cojpper 
EEFF,  fitted  at  it’s  extremity  FF  into  the  mould  by  the  lame 
wooden  tampion  ;  it’s  other  extremity  EE  is  at  liberty ;  fo  that  the 
air  entering  the  ftialot,  makes  it  tremble  or  fhake  againft  the  reed; 
and  the  longer  that  part  of  the  tongue  which  is  at  liberty,  FL,  is 
made,  the  deeper  is  the  found.  The  mould  I  I,  which  ferves  to 
fix  the  lhalot  or  reed,  the  tongue,  tampion,  &c.  ferves  alfo  to  flop 
the  foot  of  the  pipe,  and  to  oblige  the  wind  to  go  out  wholly  at  the 
feed. 

Laftly,  in  the  mould  is  foldered  the  part  HHKK,  called  the  tube , 
whofe  inward  opening  is  a  continuation  of  that  of  the  reed.  The 
form  of  this  tube  is  different  in  the  different  ranks  of  pipes. 

The  degree  of  acutenefs  and  gravity  in  the  found  of  a  reed-pipe, 
depends  on  the  length  of  the  tongue,  and  that  of  the  pipe  CK, 
taken  from  the  extremity  C  of  the  lhalot,  to  the  extremity  K  of  the 
tube. 

The  quality  of  the  found  depends  on  the  width  of  the  reed,  the 
tongue,  and  the  tube ;  as  alfo  on  the  thicknefs  of  the  tongue,  the  figure 
of  the  tube,  and  the  quantity  of  wind. 

To  diverfify  the  founds  of  the  pipes,  they  add  a  valve  to  the  port- 
vent,  which  lets  the  wind  go  in  fits  or  lhakes. 

Of  the  pipes  in  an  organ,  thofe  called  the  diapafons  are  to  be  confi- 
dered  as  the  bafis  or  foundation :  above  thefe  fucceed  in  regular  order 
other  fimple  flops,  tuned  in  harmonical  intervals  to  the  diapafons,  as 
the  tierce  or  third,  the  fefquialtera  in  the  ratio  of  three  to  two,  or  the 
fifth :  fome  in  the  oXave,  others  in  the  tenth,  which  is  the  replicate  of 
the  third,  the  twelfth  the  replicate  of  the  fifth,  the  bifdiapafon,  and  fo 
on  to  the  twenty-fecond. 

Penultimate.  M.  Broflard  will  have  it  the  fame  with  what  the 
Greeks  called  paranete;  though  others  will  not  allow  the  paranete  to 
be  the  penultimate  chord,  but  the  next  to  it. 

Penultimate  of  the  feparate,  paranete  diazeugmenon,  is  a  name  the  an¬ 
cients  gave  to  one  of  the  chords  of  their  lyre  or  fyftem;  correfponding 
to  the  d,  la,  re,  of  the  third  oXave  of  the  modern  fyflem. 

Penultimate  of  the  acute,  paranete  hyperboleon,  a  chord  of  the  ancient 
fyftem,  anfwering  to  the  g,  re,fol,  of  the  third  o£lave  of  the  modern 
fyftem. 

Prolation,  generally  lignifies  Tinging  as  oppofed  to  paufing  or 
retting.  More  particularly  it  denotes  lingipg  by  the  notes  that  moft 
frequently  occur,  viz.  minims:  or  it  is  that  admeafurement  in  which 
the  femibreves  are  broken  into  minims. 

Graflineau  is,  therefore,  miftaken,  when  he  calls  prolation  the  art  of 
fhaking  or  making  feveral  inflexions  of  the  voice  on  the  fame  note  or 
fyllable ;  for  this  was  a  praXice  unknown  to  the  ancients,  or  not  in¬ 
troduced  till  the  middle  of  the  laft  century. 

The  figns  by  which  the  modern  ancients  ufed  to  fignify  a  prolation 
to  be  made  on  any  note,  was  a  point  in  a  circle  or  femi-circle,  thus, 
.O,  or  <•.  This  point  was  the  length  of  a  femibreve  and  minim. 

Prolation  was  either  perfet 7  or  imperfect.  Perfect  prolation  was 
marked  after  the  cleff,  as  above,  and  then  the  femibreve  contained 
three  minims  ;  for  which  reafon  they  placed  the  figure  3,  or  f,  or  f, 
after  the  circle,  to  fignify  that  three  fuch  notes  were  required  to  a  bar. 
See  example  A. 

Imperfect  prolation  was  marked  with  the  fame  charaXers,  but  with¬ 
out  points,  and  then  the  femibreve  contained  but  two  minims.  See 
example  B. 
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Thefe  charaXers  are  almoft  entirely  difufed  in  the  modern  praXice, 
but  as  they  are  often  met  with  in  ancient  mufic,  it  is  therefore  necef- 
fary  that  a  mufician  fhould  have  fome  knowlege  of  them. 

Psaltery,  denotes  a  mufical  inftrument  much  in  ufe  among  the 
ancient  Hebrews,  who  called  it  nebel. 

We  know  but  little  of  the  precife  form  of  the  ancient  pfaltery .  Kir- 
cher  has  taken  pains  to  prove  that  it  was  of  a  fquare  form  ;  and  from 
an  old  book  in  the  Vatican  library  he  has  exhibited  a  figure  of  it.  See 
Plate  1 14,  fig.  8:  and  the  nebel,  or  nevel,  from  his  account,  w'as  a 
different  inftrument ;  fee  fig.  7. 

Jhat  now  in  ufe  is  a  flat  inftrument,  in  form  of  a  trapezium,  or  a 
triangle  truncated  at  top. 

It  is  ftrung  with  thirteen  wire-chords,  fet  to  unifon  or  oXave,  and 
mounted  on  two  bridges  on  the  two  Tides.  It  is  (truck  with  a  pie  a  rum, 
or  little  iron  rod,  or  fometimes  with  a  crooked  (tick;  whence  it  is  ufu¬ 
ally  ranked  among  the  inftruments  of  percuflion. 

It’s  cheft,  or  body,  is  like  that  of  a  fpinet.  It  has  it’s  name  d  pfal- 
lendo;  fome  call  it  nablum ,  or  nablium. 

Papiasalfo  givesthe  name  pfaltery  to  a  kind  of  flute, ufed  in  churches, 
to  accompany  the  Tinging;  called  in  Latin,  fambucus. 

Quaver,  a  meafure  of  time,  equal  to  one  half  of  the  crotchet,  or 
one  eighth  of  the  femibreve. 

The  quaver  is  marked  by  the  charaXer 

The  Englifh  quaver  makes  what  the  French  call  crochue,  crotchet 
fcecaufe  o(  the  hook  at  bottom.  See  the  article  Crotchet. 


The  quaver  is  divided  into  two  femi -quavers,  noted  ^7,  and  four 
demifemi -quavers,  marked  j 

*  .  I 

Quavering,  the  aX  of  trilling,  or  (haking;  or  the  running  a  di- 
vifion  with  the  voice. 

Recitativo,  or  Recitative,  is  a  kind  of  finging,  that  differs  but 
little  from  ordinary  pronunciation,  fuch  as  that  in  which  the  feveral 
parts  of  the  liturgy  are  rehearfed  in  cathedrals;  or  that  wherein  the 
aXors  commonly  deliver  themfelves  on  the  theatre  at  the  opera,  when 
they  are  to  exprefs  Tome  aXion  or  paflion,  to  relate  Tome  event,  or 
reveal  fome  delign.  Notwithftanding  this  fort  of  compofition  is  noted 
in  true  time,  the  performer  is  at  liberty  to  alter  the  bars  of  meafure, 
and  make  fome  long,  and  others  (hort,  as  the  fubjeX  requires :  hence 
the  thorough  bafs  to  the  recitativo  is  ufually  placed  below  the  other,  to 
the  end  that  he,  who  is  to  accompany  the  voice,  may  rather  obferve 
and  follow  the  finger,  than  the  perfon  who  beats  the  time. 

Repeat,  a  charaXer  (hewing  that  what  was  laft  played  or  fung, 
muft  be  repeated,  or  gone  over  again.  The  repeat  ferves  inftead  of  wri¬ 
ting  the  fame  thing  twice  over.  There  are  two  kinds  of  repeats ;  the 
great  and  the  fmall. 

The  great  repeat  is  only  a  double  bar,  dotted  on  each  Tide;  or  two 
parallel  lines  drawn  perpendicular  acrofs  the  ftaff,  with  dots  on  either 
hand.  See  it’s  form  under  Characters  of  mufic. 

This  mark  (hews,  that  the  preceding  drain  is  to  be  repeated;  that 
is,  if  it  be  near  the  beginning  of  the  piece,  all  hitherto  fung  or  played 
is  to  be  repeated;  or  if  towards  the  end  of  a  piece,  all  from  fuch  another 
mark. 

In  gavors,  we  ufually  find  the  repeat  at  about  the  third  part  of  a 
piece  ;  in  minuets,  borees,  courants,  See.  towards  the  end. 

Some  make  this  a  rule,  that  if  there  be  dots  on  each  fide  the  bar,  thev 
direX  to  a  repetition  both  of  the  preceding  aud  the  following  drain;  if 
there  be  only  dots  on  one  fide,  then  only  the  ftrain  on  that  fide  is  to  be 
repeated. 

The  fmall  repeat  is  where  only  fome  of  the  laft  meafures  of  a  ftrain 
are  to  be  repeated:  this  is  denoted  by  a  charaXer  fet  over  the  place 
where  the  repetition  begins  (fee  Characters  in  mufic J,  and  continues 
to  the  end  ot  the  ftrain.  .!i 

When  the  Tong  ends  with  a  repetition  of  the  firft  ftrain,  or  part 
of  it,  inftead  of  a  repeat,  they  ufe  the  words  da  capo ,  i.  e.  from  the 
beginning. 

Repetition  denotes  a  reiterating  or  playing  over  again  of  the  fame 
part  of  a  cojnpofition,  whether  it  be  a  whole  ftrain,  or  part  of  a  ftrain, 
or  a  double  ftrain. 

The  repetition  is  denoted  by  a  charaXer,  called  a  repeat  ;  which  is 
varied  fo  as  to  exprefs  the  various  circumftances  of  the  repetition. 

Repetition,  reply,  is  alfo  ufed  when,  after  a  little  filence,  one 
part  repeats  or  runs  over  the  fame  notes,  the  fame  intervals,  the  fame 
motions;  in  a  word,  the  fame  fong,  which  a  firft  part  had  already  gone 
over  during  the  filence  of  this. 

Repetition  is  likewife  a  doubling  or  trebling,  Sec.  of  an  interval,  or 
a  reiteration  of  fome  concord  or  difeord. 

Thus  a  fifteenth  is  a  repetition  of  the  oXave;  i.  e.  a  double  oXave, 
or  fecond  oXave.  .  *.:l 

Research,  is  a  kind  of  prelude  or  voluntary  played  on  the  organ, 
harplkhord,  violin,  &c.  w'herein  the  compefer  feems  to  fearch  or  look 
out  tor  the  drains  and  touches  of  harmony,  which  he  is  to  ufe  in  the 
regular  piece  to  be  played  afterwards. 

This  is  ufually  done  off-h^nd;  and,  confequently,  it  requires  a 
mafter’s  (kill.  When  in  a  motetto  the  compofer  takes  the  liberty  to  ufe 
any  thing  that  comes  into  his  head,  without  applying  any  words  to  it, 
or  fubjeXing  himfelf  to  the  fenfe  or  paflion  thereof,  the  Italians  call  it 
fantafia  ricercata,  the  French,  recherche,  add  the  Englifh,  refearch  and 
voluntary. 

Rhythm,  the  variety  in  the  movement,  as  to  the  quicknefs  or 
(lownefs,  length  or  (hortnefs  of  the  notes.  Or  rhythmus  may  be  defined, 
more  generally,  the  proportion  which  the  parts  of  a  motion  have  to 
each  other. 

Ariftides,  among  the  ancient  muficians,  applies  the  word  rhythmus 
three  ways,  viz.  either  to  immoveable  bodies,  when  their  parts  are 
rightly  proportioned  to  each  other,  as  a  well-made  ftatue,  Sec.  or  to 
things  that  move  regularly,  as  handfoine  walking,  in  dancing,  in  the 
dumb  (hews  of  pantomimes,  See.  or  thirdly,  to  the  motion  of  found  or 
voice;  in  which  the  rhythmus  confifts  of  long  and  fliort  fyllables,  or 
notes,  joined  together  in  fome  kind  or  order,  fo  as  their  cadence  on  thfe 
ear  may  be  agreeable. 

The  rhythmus  of  the  ancients  was  very  different,  as  Mr.  Malcolm 
obferves,  from  that  of  the  moderns;  the  former  depended  altogether 
on  the  poetry,  and  was  only  that  of  the  long  and  fliort  fyllables  "of  the 
words  and  verfes,  and  bad  no  other  forms  or  varieties  than  what 
the  material  art  afforded.  The  changes  therein  are  none  but  thofe 
made  from  one  kind  ot  metrum  to  another,  as  from  iambic  to 
choraic. 

In  the  modern  mufic,  the  conftitution  of  the  rhythmus  differs  from 
that  of  the  verfe  fo  far,  that,  in  fetring  mufic  to  words,  the  thing  chiefly 
regarded  is  to  accommodate  the  long  and  fliort  notes  to  the  fyllables, 
in  fuch  a  manner  as  that  the  words  be  well  feparated,  and  the  accented 
fyllables  of  each  word  fo  confpicuous,  that  what  is  fung  piay  be  dif- 
tindfly  underftood. 

Pancirollus  feems  of  this  opinion,  and  the  reafon  he  gives  why  the 
modern  mufic  is  lefs  pcrfeX  than  the  ancient,  is,  that  we  hear  founds 
without  words, 

Voflius  adds,  that  the  modern  languages  and  verfes  are  altogether 
unfit  for  mufic ;  and  that  we  never  fhall  have  any  right  vocal  mufic, 
till  our  poets  learn  to  make  verfes  capable  to  be  lung ;  that  is,  till 
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we  new  model  our  language,  rertore  the  ancient  quantities  and  metri¬ 
cal  feet,  and  banifh  our  barbarous  rhymes.  Ourverfes,  fays  he,  run, 
as  it  were,  all  in  one  foot,  fo  that  we  have  not  any  real  rhythmus  at  all 
in  our  poetry  :  he  adds,  that  we  mind  nothing  farther  than  to  have  fuch 
a  number  of  fyliables  in  a  verfe  of  wliatfoever  order  ;  but  this  exagge¬ 
ration  in  fome  refpedts  is  unjuft. 

Rhythmica,  in  the  ancient  mufic,  that  which  confidered  themo- 
tionsj  regulated  the  meafure,  order,  mixture,  &cc.  fo  as  to  excite  the 
paflions,  keep  them  up,  augment,  diminilh,  or  allay  them. 

Ariftides,  and  other  ancient  mufical  writers,  divided  artificial  mufic 
int®  harmonica,  rhythmica ,  and  metrica. 

But  the  rhythmica  with  them  likewife  comprehended  dumb  mo¬ 
tions,  and,  in  effedl,  all  rhythmical ,  that  is,  regular  motion. 

Ribattuta,  in  the  Italian  mufic,  a  ftriking  or  founding  the  fame 
note  over  again.  Hence, 

Ribattuta  di  gala,  one  of  the  graces  in  finging,  is  performed  by  re¬ 
peated  beating  or  ftriking  a  note,  from  that  which  is  immediately  above 
it.  See  example  A.  It  differs  from  a  (hake. 

A 


Ribattuta  di  gala  doppia.  See  example  B.  This  is  pretty  near 
what  the  French  call  tour  de  gofer,  or  double  cadence. 

The  Sackbut  is  a  mufical  inftrument  of  the  wind  kind,  being  a 
kind  of  a  trumpet,  though  different  from  the  common  trumpet,  both 
in  form  and  fize. 

It  takes  afunder  into  four  pieces,  or  branches,  and  has  frequently  a 
wreath  in  the  middle  ;  which  is  the  fame  tube,  only  twilled  twice,  or 
making  two  circles  in  the  middle  of  the  inftrument ;  by  which  means 
it  is  brought  down  one  fourth  lower  than  it’s  natural  tone.  It  has  alfo 
two  pieces  or  branches  on  the  infide,  which  do  not  appear,  except 
when  drawn  out  by  means  of  an  iron  bar,  and  which  lengthens  it  to  a 
degree  requifite  to  hit  the  tone  required. 

The  fackbut  is  ufually  eight  feet  long,  without  being  drawn  out, 
without  reckoning  the  circles  :  when  extended  to  it’s  full  length,  it  is 
ofually  15  feet,  the  wreath  is  twro  feet  nine  inches  in  circumference :  it 
ferves  as  bafs  to  all  concerts  of  wind  mufic. 

Saltarella,  or  Saltarello,  in  the  Italian  mufic,  is  applied 
to  tripple  time,  the  firft  note  of  which  is  pointed  thus  : 
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Airs  in  this  kind  of  movement  are  faid  to  be  in  faltarello.  Sucharec 
the  Venetian  forlanos,  ficilianas,  fome  jigs,  and  other  gay  dances. 

Scale,  is  a  denomination  given  to  the  arrangement  of  the  fix  fyl- 
Iables  invented  by  Guido  Aretine,  ut ,  re,  mi,  fa,  Jol,  la,  called  alfo 
gamut.  See  Gamut. 

It  bears  the  name fcale  (i.e.  ladder)  by  reafon  it  reprefents  a  kind  of 
ladder,  by  means  whereof,  the  voice  rifes  to  acute,  or  defcends  to 
grave  ;  each  of  fix  fyliables,  being,  as  it  were,  one  ftep  of  the  ladder. 
Scale  is  alfo  ufed  for  a  feries  of  founds  rifing  or  falling  towards  acutenefs 
or  gravity,  from  any  given  pilch  of  tune,  to  the  greateft  diftance  that 
is  fit  or  practicable,  through  fuch  intermediate  degrees  as  make  the  fuc- 
cefiion  mod  agreeable  and  perfedt,  and  in  which  we  have  all  the  har- 
monical  intervals  mofl  commodioufly  divided.  See  the  article  Inter¬ 
val. 

This  fcale  is  otherwife  called  an  univerfa!  fyftem,  as  including  all  the 
particular  fyllems  belonging  to  mujic.  See  System. 

Origin  and  Conf^ufiion  of  the  Sc  ale  of  Mufic.  Every  concord  or 
harmonical  interval  is  refolvible  into  a  certain  number  of  degrees  or 
parts;  theodlave,  forinftance,  into  three  great  tones,  two  lefs  tones, 
and  two  femitones  ;  the  greater  fixth  into  two  greater  tones,  one  lefs 
tone,  and  two  femitones  ;  the  fifth  into  two  greater  tones,  one  lefs  tone, 
and  one  femitone  ;  the  fourth  into  one  greater  tone,  one  lefs  tone,  and 
one  femitone  ;  the  greater  third  into  one  greater  tone,  and  one  lefs  tone  ; 
and  the  lefler  third  into  one  greater  tone  and  one  lefs  tone.  It  is  t*rue, 
there  are  variety  of  other  intervals  or  degrees,  befides  greater  tones,  lefs 
tones,  and  femitones,  into  which  the^  concords  may  be  divided  ;  but 
thefe  three  are  preferred  to  all  the  reft,  and  thefe  three  alone  are  in  ufe. 
Farther,  it  is  not  any  order  or  progreftion  of  thefe  degrees  that  will 
produce  melody  ;  a  number,  for  inllance,  of  greater  tones,  will  make 
no  mufic,  becaufe  no  number  of  them  is  equal  to  any  concord,  and  the 
fame  is  true  of  the  other  degrees  ;  there  is  a  neceflity,  therefore,  of 
mixing  the  degrees  to  make  mufic,  and  the  mixture  muft  be  fuch,  as 
that  no  two  of  the  fame  kind  be  ever  next  each  other.  See  the  article 
Concord. 

A  natural  and  agreeable  order  of  thefe  degrees,  Mr.  Malcolm  gives 
us  in  the  following  divifion  of  the  interval  of  an  odtave,  wherein  (as 
all  the  lelfer  concords  are  contained  in  the  greater)  the  divifions  of  all 
the  other  fim pie  concords  are  contained.  Under  the  feries  are  the  de¬ 
grees  between  each  term,  and  the  next.  In  the  firft  feries,  the  pro- 
greflion  is  by  the  lefs  third  ;  in  the  latter,  by  the  greater  third. 

Great  2d.  gr.  3d.  4th.  5th.  6th.  7th.  8th. 
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Now  the  fyftem  of  odlave  containing  ail  the  original  concords,  and 
the  compound  concords  being  only  the  fums  of  the  odlave  and  fome 
lefs  concord  ;  it  is  eyidcnt  that,  if  we  would  have  the  feries  of  degrees 
continued  beyond  an  odlave,  there  to  be  continued  in  the  fame  order 
through  a  fecond  as  through  a  firft  odlave  ;  and  fo  on  through  a  third 

and  a  fourth  oftave,  &c.  and  fuch  a  feries  is  what  we  call  the  fcale  of 
mufic. 

Of  this  there  are  two  different  fpecies,  according  as  the  lefs  or 
greater  third,  or  the  lefs  or  greater  fixth  are  taken  in  ;  for  both  can 
never  ftand  together  in  relation  to  the  fame  key  or  fundamental,  fo 
as  to  make  an  harmonical  fcale.  But,  if  by  either  of  thefe  ways, 
we  afcend  from  a  fundamental  or  given  found  to  an  odlave,  the  fuc¬ 
ceflion  will  be  melodious,  though  the  two  make  two  different  fpecies 
ot  melody.  Indeed,  every  note  is  difcerned  with  regard  to  the  next  ; 
but  each  of  them  is  concord  to  the  fundamental,  except  the  fecond 
and  feventh.  In  continuing  the  feries  there  are  two  ways  of  com¬ 
pounding  the  names  of  the  fimple  interval  with  the  odlave  ;  thus  a 
greater  or  lefler  tone,  or  femitone,  above  an  odlave  or  two  odlaves* 
cxc.  or  to  call  them  by  the  number  of  degrees  from  the  fundamental,  as 
ninth,  tenth,  &c. 

In  the  two  fcales  above,  the  feveral  terms  of  the  fcale  are  expreffed, 
by  the  proportionable  fedtions  ot  a  line  reprefented  by  1.  the  key  or 
fundamental  of  the  feries.  If  we  would  have  the  feries  expreffed  iri 
w  hole  numbers,  they  will  ftand  as  follows,  in  each  whereof  the  greateft 
number  exprefles  the  longeft  chord,  and  the  other  numbers  the  reft  in 
order  ;  fo  that  if  any  number  of  chords  be  in  thefe  proportions  of 
length,  they  will  exprefs  the  true  degrees  and  intervals  of  the  fcale  of 
mufc,  as  contained  in  an  odlave  concinnoufly  divided  in  the  two  dif-i 
ferent  fpecies  above-mentioned. 
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This  fcale  the  ancients  called  the  diatonic  fcale,  becaufe  proceeding 
by  tones  and  femitones.  ° 

The  moderns  call  it  Amply  the  fcale,  as  being  the  only  one  now  in 
ufe  ;  and  fometimes  the  natural  fcale,  becaufe  it’s  degrees  and  their  or¬ 
der  are  the  moft  agreeable  and  concinnous,  and  preferable,  by  the  con- 
fent  both  of  fenfe  and  reafon,  to  all  other  diredlions  ever  inftituted. 
Thofe  others  are  the  chromatic  and  enharmonic  fcales,  which,  with  the 
diatonic,  made  the  three  fcales  or  genera  of  melody  of  the  an¬ 
cients. 

Thedefign  of  the  fcale  of  mufc  is,  to  fhew  how  a  voice  may  rife 
and  fall  lefs  than  any  harmonical  interval,  and  thereby  move  from 
one  extreme  of  any  interval,  to  the  other,  in  the  moft  agreeable  fuc- 
ceflion  of  founds.  Th e  fcale,  therefore,  is  a  fyftem  exhibiting  the 
whole  principles  of  mufc  ;  which  are  either  harmonical  intervals  (com¬ 
monly  called  concords),  or  concinnous  intervals.  The  firft  are  the  ef- 
fential  principles,  the  other  fubfervient  to  them,  to  make  the  greater 
variety. 

Accordingly,  in  the  fcale  we  have  all  the  concords  with  their  con¬ 
cinnous  degrees  fo  placed,  as  to  make  the  moft  perfea  fucceflion  of 
founds  from  any  given  fundamental  or  key,  which  is  fuppofed  to  be  re¬ 
prefented  by  1.  It  is  not  to  be  fuppofed  that  the  voice  is  never  to 
move  up  and  down  by  any  other  more  immediate  diftances  than  thofe 
of  the  concinnous  degrees  ;  for  though  that  be  the  moft  ufual  move¬ 
ment,  yet  to  move  by  harmonical  diftances,  as  concords,  at  once,  is 
not  excluded,  but  is  even  abfolutely  neceflary.  In  effedt,  the  degrees 
were  only  invented  for  variety’s  fake,  and  that  we  might  not  always 
move  up  and  down  by  harmonic  intervals,  though  thofe  are  the  moft 
perfedl,  the  others  deriving  all  their  agreeablenefs  from  their  fubfer- 
viency  to  them.  See  the  article  Concord. 

Add,  that  befides  the  harmonical  and  concinnous  intervals,  which 
are  the  immediate  principles  of  mufc,  and  are  dire&ly  apjdlied  in 
practice  ;  there  are  other  difcord  relations  which  happen  unavoidably 
in  mufc  in  a  kind  of  accidental  and  indirect  manner ;  for,  in  the  fuc- 
ceflion  of  the  feveral  notes  of  the  fcale,  there  are  to  be  confidered,  not 
only  the  relations  of  thofe  that  lucceed  others  immediately,  but  alfo 
of  thofe  betwixt  which  other  notes'  intervene.  Now  the  immediate 
fucceflion  may  be  conduced  fo  as  to  produce  good  melody,  and  yet 
among  the  diftant  notes  there  may  be  very  grofs  difcords  that  would 
not  be  allowed  in  immediate  fucceflion,  much  lefs  in  confonance. 
Thus,  in  the  firft  feries  or  fcale  above  delivered,  though  the  progref- 
fion  be  melodious,  as  the  terms  refer  to  one  common  fundamental, 
yet  there  are  feveral  difcords  among  the  mutual  relations  of  the 
terms  ;  e.  gr.  from  4th  to  7th  is  32  :  45,  and  from  the  greater  2d  to 
the  greater  6th  is  27  140,  and  from  the  greater  2d  to  4th  is  27  :  32, 
which  are  all  difcords ;  and  the  fame  will  happen  in  the  fecond 
feries. 

Semitone,  one  of  the  degrees,  or  concinnous  intervals,  of  con¬ 
cords. 

There  are  three  degrees,  or  lefs  intervals,  by  which  a  found  can 
move  upwards  and  downwards  fucceflively  from  one  extreme  of  any 
concord  to  the  other,  and  yet  produce  true  melody ;  and  by  means 
whereof,  feveral  voices  and  inftruments  are  capable  of  the  neceflary 
variety  in  palling  from  concord  to  concord.  Thefe  degrees  are  the 
greater  and  lefs  tone,  and  the  femitone.  The  ratio  of  the  firft  is  8  :  9  ; 
that  of  thefecond  9:10. 

Semitonic, 
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Semitonic  fcale,  or  the  fcale  of  Jem  tones  ;  »  fcale  or  fyftem  o 
muftc ,  confining  of  12  degrees,  or  13  notes,  in  the  octave,  being 
an  improvement  on  the  natural  or  diatonic  fcale,  by  inferting  be¬ 
tween  each  two  notes  thereof,  another  note,  which  divides  the  in¬ 
terval  or  tone  into  two  unequal  parts,  called  femi tones. 

Scale  of  Semitones. 
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For  the  names  of  the  intervals  in  this  fcale,  it  may  be  confidered, 
that  as  the  notes  added  to  the  natural  fcale  are  not  defigned  to  alter 
the  fpecies  of  melody,  but  leave  it  ftill  diatonic,  and  only  correct 
feme  defeats  arifing  from  fomething  foreign  to  the  office  of  the  fcale 
of  muftc,  viz.  the  fixing  and  limiting  the  founds  ;  we  fee  the  reafon 
why  the  names  of  the  natural  fcale  are  continued,  only  making  a 
diftindlion  of  each  into  a  greater  and  lefs. 

Serpent,  a  mufical  inftrument,  fervingasa  bafsto  the  cornet, 
or  fmaUJhawm,  to  fuftain  a  chorus  of  fingers  in  a  large  edifice.  It 
has  it’s  n3me  ferpenl  from  it’s  figure,  as  confiding  offeveral  folds  or 
wreaths,  which  ferve  to  reduce  it’s  length,  which  would  otherwile 
be  fix  or  feven  feet. 

It  is  ufually  covered  with  leather,  and  confifis  of  three  parts,  a 
mouth-piece,  a  neck,  and  a  tail.  It  has  fix  holes,  by  means  where¬ 
of  it  takes  in  the  compafs  of  two  odtaves. 

Mcrfennus,  who  has  particularly  deferibed  this  inftrument,  men¬ 
tions  fome  peculiar  properties  of  it,  e.  g.  that  the  found  of  it  is 
ftrongenough  to  drown  twenty  robuft  voices,  beinganimated  merely 
by  the  breath  of  a  boy,  and  yet  the  found  of  it  may  be  attempered  to 
the  foftnefs  of  the  fweeteft  voice.  Another  peculiarity  of  this  in¬ 
ftrument  is,  that  great  as  the  di/fance  between  the  third  and  fourth 
hole  appears,  yet  whether  the  third  hole  be  open  or  fhut,  the  diffe¬ 
rence  is  but  a  tone.  For  a  figure  of  this  inftrument,  fee  Plate  1 14, 
fig.  12. ^ 

Seventh,  an  interval,  of  which  there  are  four  kinds. 

The  firft  is  called  the  diminifhed  or  defedti \efevcnth,  and  confifis 
of  three  tones  and  three  greater  femitones. 

Thefecond  is  compofed  diatonically  of  feven  degrees  and  fix  in¬ 
tervals,  of  which  four  are  tones,  and  the  reft  greater  femitones ;  and, 
chromatically,  of  ten  femitones,  fix  whereof  are  greater  and  four 
Idler. 

The  third  is  compofed  diatonically  like  the  former,  of  feven  de¬ 
grees  and  fix  intervals,  fix  whereof  are  full  tones,  and  the  feventh  a 
greater  femitone  :  fo  that  only  onefemitone  is  wanting  to  complete 
the  odtave ;  and,  chromatically,  of  eleven  femitones,  fix  whereof 
are  greater,  and  fix  Idler. 

The  fourth,  called  the  redundant f eventh ,  is  compofed  of  five  tones, 
a  greater  femitone  and  a  leffer  ;  fo  that  it  wants  only  the  difference 
between  the  greater  and  Idler  femitone,  to  render  it  equal  to  the 
odtave. 

In  thorough  bafes,  the  feventh  is  marked  by  a  figure  of  7,  but  if 
it  be  accidentally  flat,  byb  7,  or  7  b ;  if  fharp,  ^7,  or  7 

Sextuple,  denotes  a  mixed  fort  of  triple,  which  is  beaten  in 
double  time. 

Authors  ufually  make  mention  of  three  fpecies  hereof,  to  which 
Mr.  Broffard  adds  two  others,  five  in  all,  which  are  thefe  :  1.  Sex¬ 
tuple  of  a  femibreve,  called  by  the  French  triple  of  6  for  1 ,  as  being 
denoted  by  the  numbers  ;  or  becaufe  here  are  required  fix  femi- 
breves  to  a  meafure  inftead  of  one,  in  common  time,  three  for  the 
rifing  and  three  for  the  falling  of  the  hand.  2  Sextuple  of  a  minim, 
called  by  the  French  6for  2,  as  being  denoted  by  ■§•,  which  fhews  that 
fix  minims  muft  be  contained  in  a  bar,  whereof  two  are  fufficient  in 
common  time.  3  Sextuple  of  a  crotchet,  called  by  the  French  triple 
of  6  for  4,  becaule  denoted  by  C  £ ,  wherein  fix  crotchets  are  con¬ 
tained  in  the  bar  inftead  of  four.  4.  Sextuple  of  the  chroma,  deno¬ 
minated  6  for  8  by  the  French,  as  being  denoted  by  £,  w'hich  (hews 
that  fix  quavers  here  make  a  bar,  or  femibreve,  inftead  of  eight  in 
common  time.  5.  Sextuple  of  the  femi-chroma,  or  triple  of  6  for 
16,  fo  called  as  being  denoted  by  the  figures  TfiT,  which  fhews  that 
fix  quavers  are  here  required  to  a  meafure  inftead  of  lixteen. 

Sistrum,  or  Cistrum,  an  ancient  kind  of  mufical  inftrument 
ufed.by  the  priefts  of  Ifis  and  Oliris. 

Spon  deferibes  it  as  of  an  oval  form,  made  in  manner  of  a  racket, 
with  three  (licks  traverfing  it  breadthwife,  w’hich,  playing  freely  by 
the  agitation  or  beating  of  the  inftrument,  yielded  a  kind  of  found 
which,  to  the  ancients,  feemed  melodious.  The  upper  part  was 
adorned  with  three  figures  ;  that  of  a  cat  with  a  human  face  in  the 
middle,  the  head  of  Ifis  on  the  right  fide,  and  the  head  of  Nephthys 
on  the  left.  See  Plate  1 14,  fig.  n. 

Mr.  Malcolm  takes  the fflrum  to  have  been  no  better  than  a  kind 
of  rattle.  Oifclius  obferves,  that  the  fiflrum  is  found  reprefented  on 
feveral  medals  ;  and  alfo  on  talifmans.  Ofiris,  on  fome  medals,  is 
painted  with  the  head  of  a  dog,  and  with  a  fifirum  in  his  hand. 

bixTH ,fexta,  one  of  the  fimple  original  concords,  or  harmonical 
intervals. 

The  fixlh  is  of  two  kinds,  greater  and  leffer ;  and  hence  is 
eltcemed  one  of  the  imperfedt  concords,  though  each  of  the  two 
lpec-ies  arifes  from  a  divifion  of  the  odtave. 

I  he  greater fixth,  called  by  the  Greeks  hexachordon  majus,  is  the 
concord  refulting  from  the  mixture  of  the  founds  of  two  firings 
that  are  to  each  other  as  five  to  three. 

1  he  leffer  fixth,  hexachordon  minus,  refults  from  two  firings, 
which  are  to  each  other  as  eight  to  five. 

The  leffer  fixth  Is  compofed  diatonically  of  fix  degrees,  whence 
it  s  name  ;  and  of  five  intervals,  three  whereof  are  tones,  and  two 
emitones,  chromatically  of  eight  femitones,  five  whereof  are 
.greater,  an  three  lefs ;  it  has  it’s  form  and  origin  from  the  ratio 

fuper-tnpartiens  quintas,  as  eight  to  five. 


The  greater  fixth  is  compofed  diatonically,  like  the  lefs,  of  fix 

degrees  and  five  intervals,  among  which  are  four  tones  and  two  fe¬ 
mitones  :  and  chromatically  of  nine  femitones,  five  whereof  are 
greater  and  four  lefs.  Of  confequence,  it  has  a  leffer  femitone  more 
than  the  former.  It  has  it’s  oifigin  from  the  ratio  iuper-bi-partiens 
tertias,  as  five  to  three.  Beftdes  the  two  kinds  of  fixtbs  here  de¬ 
feribed,  which  are  both  good  concords,  there  arc  two  others  which 
are  vicious  and  diffonant. 

The  firft  is  the  defedtive  fixth,  compofed  of  tVro  tones  and  three 
femitones,  or  feven  femitones,  five  whereof  are  greater,  and  two  lefs. 

The  fecond  is  the  redundant  fixth,  compofed  offour  tones,  a  grea¬ 
ter  femitone,  and  a  lefs.  Whence  fome  call  it  pentatonon,  as  com¬ 
prehending  five  tones.  Thefe  two,  being  both  difeords,  fhould 
never  be  ufed  in  melody,  and  very  rarely  in  harmony. 

Slur,  a  mark  like  the  arch  of  a  circle,  drawn  from  one  note  to 
another,  comprehending  two  or  more  notes  in  the  fame  or  different 
degrees.  If  the  notes  are  in  different  degrees,  it  fignifies  that  they 
are  all  to  be  fung  to  one  fyllable  ;  for  wind  inftruments,  that  they 
are  to  be  made  in  one  continued  breath  ;  and  for  ftringed  inftru¬ 
ments,  thatare  ftruck  with  a  bow,  as  a  violin, &c.  that  they  are  to 
be  made  with  q/ie  ftroke.  If  the  notes  are  in  the  fame  degree,  it 
fignifies  that  it  is  all  one  note,  to  be  made  as  long  as  the  whole 
notes  fo  connected  ;  and  this  happens  mod  frequently  betwixt  the 
laft  note  of  one  line,  and  the  firft  of  the  next ;  which  is  particularly 
called  syncopation. 

Sogetto,  fubjeft,  is  ufed  for  a  fong,  or  melody,  above  or  below 
which  fome  counterpoint  is  made  :  a  counterpoint  above  the  fub¬ 
jedt,  is  when  the  lower  part  is  the  fubjedt  ;  in  this  fenfe  it  is  called 
canto  fermo.  When  the  counterpoint  is  made  below  the  fubjedt,  the 
upper  part  is  the  fubjedt.  If  this  fubjedt  does  not  change-the  figure 
or  fituation  of  notes,  beat  above  or  below  the  counterpoint,  it  is 
called  the  invariable  jubjetl ;  and  if  it  changes,  the  variable  fubjeft. 
Sogetto  is  alfo  ufed  lor  the  words  to  which  fome  compofitions  are  to 
be  adapted.  And,  laftly,  the  word  is  made  ufe  of  for  a  lucceffion 
of  many  notes  of  one,  two,  three,  or  more  meafures,  difpofed  in  fuch 
a  manner  as  to  form  one  or  more  fugues. 

Song,  is  applied,  in  the  general,  to  any  Angle  piece  of  jnufic, 
whether  contrived  for  a  voice  or  inftrument. 

A  fong,  Mr.  Malcolm  obferves,  may  be  compared  to  an  oration: 
for,  as  in  this  latter  there  is  a  fubjedt,  viz.  fome  perfon  or  thing  the 
difeourfe  is  referred  to,  and  which  is  always  to  be  kept  in  view 
throughout  the  whole  ;  fo,  in  every  truly  regular  and  melodious fong, 
there  is  one  note  which  regulates  all  the  reft,  wherein  the  fong  begins, 
and  at  laft  ends ;  and  which  is,  as  it  were,  the  principal  matter,  or 
mufical  fubjedt,  to  be  regarded  in  the  whole  courfe  of  the  fong. 

This  principal  or  fundamental  note,  is  called  the  key  of  the  fong. 

Sounds,  harmonical,  is  an  appellation  given,  by  Mr.  Sauveur,  to 
fuch  founds  as  always  make  a  determinate  number  of  vibrations,  in 
the  time  that  one  of  the  fundamentals,  to  which  they  are  referred, 
makes  one  vibration. 

Harmonical  founds  are  produced  by  the  parts  of  chords,  &c.  which 
vibrate  a  certain  number  of  times,  while  the  whole  chord  vibrate* 
once.t 

The  relations  of  founds  had  only  been  confidered  in  the  feries  of 
numbers,  1  12,2:3,  3  :  4>  4:  5»  &c.  which  produced  the  intervals 
called  odtave,  filth,  fourth,  third,  See.  Mr.  Sauveur  firft  confidered 
them  in  the  natural  feries,  1,  2,  3,  4,  ,5,  &c.  and  examined  the  re¬ 
lations  and  founds  arifing  therefrom.  The  refult  is,  that  the  firft  in¬ 
terval,  1  :  2  is  an  octave  ;  the  fecond,  1  :  3,  a  twelfth.;  the  third,  1:4, 
a  fifteenth,  or  double  odtave  ;  the  fourth,  1  :g,  a  feventeenth ;  the 
fifth,  1:6,  a  nineteenth,  &c. 

T  his  new  confideration  of  the  relations  of founds,  is  more  natural 
than  the  old  one  ;  and  is,  in  effedt,  all  the  mufic  that  nature  makes 
without  the  affiftanceof  art.  See  the  articles  Chord,  Vibration, 
Organ,  &c. 

Spinet,  or  Spinnet,  a  mufical  inftrument,  ranked  in  the  fecond 
or  third  place  among  harmonious  inftruments. 

It  confiftsof  a  cheft  or  belly,  made  of  the  moft  porous  and  refi- 
nous  wood  to  be  found  ;  and  a  table  of  fir  glued  on  flips  of  wood, 
called Jummers,  which  bear  on  the  fide.  On  the  table  is  raifed  a  lit¬ 
tle  prominence,  wherein  are  placed  as  many  pins  as  there  are  firings 
to  the  inftrument. 

The  inftrument  is  played  by  two  ranges  of  keys  ;  the  foremoft 
range  being  in  the  order  of  the  diatonic  fcale  ;  and  the  other  range 
fet  backwards  in  the  order  of  the  artificial  notes  orfemitones. 

The  keys  are  fo  many  long,  flat  flips  of  wood,  which,  when 
touched  and  preffed  down  at  one  end,  make  the  other  raife  a  jack, 
which  founds  the  firings,  by  means  of  the  end  of  a  crow’s  quill, 
wherewith  it  is  armed.  The  thirty  firft  firings  are  of  brafs  ;  the 
other  more  delicate  ones  fhould  be  of  fteel,  or  iron  wires.  They 
are  all  ftretched  over  two  bridges  glued  to  the  table. 

1  he  figure  of  the  fpinet  \s  a  long  fquare,  or  parallelogram.  Some 
call  it  3n  harp  couched,  and  the  harp  an  inverted Jpinnet. 

The  fpinet  is  generally  tuned  by  the  ear  ;  which  method  of  th? 
pradtical  muficians  is  founded  on  this  fuppofition,  that  the  ear  is  a 
perfect  judge  of  an  odtave  and  fifth.  The  general  rule  is,  to  begin 
at  a  certain  note,  as  c,  taken  towards  the  middle  of  the  inftrument, 
and  tune  all  the  odtaves  up  and  down,  and  alfo  the  fifths,  reckoning 
feven  femitones  to  each  fifth,  by  which  means  the  whole  is  tuned. 

Sometimes  to  the  common  or  fundamental  play  of  the  fpinnet , 
which  is  the  great  odtave,  is  added  another  fimilar  one  in  unifon, 
and  a  third  in  odtave  to  the  firft  :  to  make  the  harmony  the  fuller. 
They  are  played  either  feparately  or  together,  which  is  called  the 
double  or  triple  fpinet.  Sometimes  a  play  of  violins  is  added,  by 
means  of  a  bow,  or  a  few  wheels  parallel  to  the  keys,  which  prefs 
the  firings,  and  make  the  founds  lalt  as  long  as  the  mulician  pleafes ; 
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and  heighten  and  foften  them,  as  they  are  more  or  lefs  prefled.  The 
harpfichord  is  a  kind  of  fpinet,  only  with  another  difpofition  of  the 
keys.  The  inftrument  takes  it’s  name  from  the  little  quills  ends, 
wherewith  the  firings  are  drawn,  which  are  fuppofed  to  refemble 
fipince ,  thorns.  See  the  article  Harpsichord. 

String.  If  two  firings  or  chords  of  a  mufical  inftrument  only 
differin  length;  theirtones,  that  is,  the  number  of  vibrations  they 
make  in  the  fame  time,  are  in  the  inverfe  ratio  of  their  lengths.  If 
they  only  differ  in  thicknefs,  their  tones  are  in  the  inverfe  ratio  of 
their  diameters.  As  to  the  tenfion  of firings,  to  meafure  it  regularly, 
they  muff  be  conceived  ftretched  or  drawn  by  weights  ;  and  then, 
cateris  paribus ,  the  tones  of  two  firings  are  in  a  diredl  ratio  of  the 
fquare  roots  of  the  weights  which  ftretch  them  :  that  is,  e.  gr.  the 
tone  of  a  firing  ftretched  by  a  weight  4,  is  an  odlave  above  the  tone 
of  a  firing  ftretched  by  the  weight  1. 

It  is  an  obfervation  of  very  old  (landing,  that  if  a  viol  or  lute- 
firing  be  touched  with  the  bow,  or  hand,  another/?m7£on  the  fame, 
or  another  inftrument,  not  far  from  it,  if  in  unifon  to  it,  or  in  odlave, 
or  the  like,  will  at  the  fame  time  tremble  of  it’s  own  accord.  See 
the  article  Unison. 

But  it  is  now  found,  that  not  the  whole  of  that  other  firing  doth 
thus  tremble  ;  but  the  feveral  parts,  feverally,  according  as  they  are 
unifons  to  the  whole,  or  the  parts  of  the  firing  fo  ftruck.  Thus, 
fuppofing  AB  to  be  an  upper  odlave  to  ac,  and  therefore  an 

A - — B  unifon  to  each  half  of  it  flopped  at  b;  if 

a - c  >  while  ae  is  open,  AB  be  ftruck,  the  two  halves 

1  b  2  J 

of  this  other,  that  is,  ab  and  be,  will  both  tremble  ;  but  the  middle 
point  will  be  at  reft  ;  as  will  be  eafily  perceived,  by  wrapping  a  bit  of 
paper  lightly  about  the  firing  ac,  and  removing  fucceffively  from 
one  end  of  the  firing  to  the  other.  In  like  manner,  if  A  B  were  an 
upper  twelfth  to  ac,  and,  confequently,  an  unifon  to  it’s  three  parts 
a  1,  12,  and  2c  ;  if,  ac  being  open,  AB  be  ftruck,  it’s  three  parts 
a  1,  12,  and  2  c  will  feverally  tremble  ;  but  the  points  1  and  2  re¬ 
main  at  reft.  See  the  article  Chord. 

» 

Style,  denotes  a  peculiar  manner  of  compofing,  or  finging.  The 
fiyle  is,  properly,  the  manner  that  each  perfon  has,  either  of  compo- 
fing,  of  performing,  or  teaching  ;  which  is  very  different  both  inre- 
fpedl  of  the  different  geniufes  of  countries  and  nations,  and  of  the 
different  matters,  places,  times,  fubjedls,  expreffions,  &c.  Thus  we 
fay,  the  fiyle  of  the  Chariffimi,  of  Lully,  of  Lambert ;  the  fiyle  of 
the  Italians,  the  French,  the  Spaniards,  &c.  The  fiyle  of  gay  pieces 
of  inufic  is  very  different  from  that  of  ferious  pieces  ;  the  fiyle  of 
church  mufitc  very  different  from  theatrical  mufic.  The  fiyle  of  the 
Italian  compofitions  is  poignant,  florid,  expreffive  ;  that  of  the 
French  compofitions,  natural,  flowing,  tender,  &c.  Hence,  the  va¬ 
rious  epithets,  given  to  diftinguifh  thefe  various  charadters,  as,  the 
ancient  and  modern  fiyle,  the  Italian  andGerman/y*,  the  ecclefiaf- 
tical  and  dramatic//)’/*,  the  gay,  grave,  majeftic,  natural,  foft,  fami¬ 
liar,  gallant,  low,  fublime  fiyles,  &c.  &c. 

Th  t fiyle  recitativo,  or  dramatico,  in  the  Italian  mufic,  is  a  fiyle  fit 
to  exprefs  the  paffions.  The  fiyle  ecclefiaftico,  is  full  of  majefty, 
very  grave,  and  fit  to  infpire  devotion.  Stylo  motedlico  is  a  various, 
rich,  florid  fiyle,  capable  of  all  kinds  of  ornaments,  and  of  confe- 
quence  fit  to  exprefs  various  paflions,  particularly  admiration,  grief, 
&c.  Stylo  madrigalefco,  is  a  fiyle  proper  for  love,  and  the  other  fofter 
paffions.  dVy/ahyperchematico,  is  a  fiyle  proper  to  excite  joy,  mirth, 
and  dancing,  and  confequently  full  of  brifk  and  gay  motions.  Stylo 
fymphoniaco,  is  a  fiyle  fit  for  inftrutnental  mufic :  but  as  each  inftru¬ 
ment  has  it’s  peculiar  effedts,  there  are  as  many  different  fymphoni- 
acal  fiyles:  the  fiyle  of  the  violin,  for  inftance.is  ufually  gay  ;  that  of 
the  flutes,  melancholy  and  languifhing  ;  that  of  trumpets,  fprightly 
and  animating.  Stylo  malifmatico,  is  a  natural  artlefs  fiyle,  which 
any  body  almoft  may  fing,  fit  for  airs  and  ballads.  Stylo  phantaftico, 
is  an  eafy,  humorous  manner  of  compofition,  free  from  all  conftraints, 
&  c.  Stylo  choraico,  a  fiyle  that  is  proper  for  dancing,  and  is  divided 
into  as  many  different  kinds,  as  there  are  different  dances ;  as  the 
fiyle  of  farabands,  minuets,  gavots,  jigs,  rigadoons,  chacones,  &c. 

System,  denotes  a  compound  interval ;  or  an  interval  compofed, 
or  conceived  to  be  compofed,  of  feveral  lefs  intervals.  Such  is  the 
attave,  &c. 

The  word  is  borrowed  from  the  ancients  ;  who  call  a  Ample  in¬ 
terval,  diastem,  and  a  compound  one  fiyfiem.  As  there  is  not  any 
interval  in  the  nature  of  things,  fo  we  can  conceive  any  given  in¬ 
terval,  as  compofed  of,  or  equal  to  thefum  of  feveral  others.  This 
divifion  of  intervals,  therefore,  only  relates  to  pradlice  ;  fo  that  a 
fiyfiem  is  properly  an  interval  which  is  adtally  divided  in  pradlice, 
and  where,  along  with  the  extremes,  we  conceive  always  fome  in¬ 
termediate  terms.  See  the  article  Interval. 

The  nature  of  a  fiyfiem  will  appear  plain,  by  conceiving  it  as  an 
interval,  whofe  terms  are  in  pradlice,  taken  either  in  immediate 
fucceflion  ;  or  the  found  is  made  to  rife  or  fall,  from  the  one  to  the 
other,  by  touching  fome  intermediate  degrees ;  fo  that  the  whole  is  a 
fiyfiem  or  compofition  of  all  the  intervals  between  one  extreme  and 
the  other. 

Syfiems  of  the  fame  magnitude,  and,  confequently,  of  the  fame 
degree  of  concord  and  difeord,  may  yet  differ  in  refpedt  of  their  com- 
polition  ;  as  containing,  and  being  adlually  divided  into,  more  or 
fewer  intervals  ;  and  when  they  are  equal  in  that  refpedt,  the  parts 
may  differ  in  magnitude.  Laftly,  when  they  confift  of  the  fame 
parts,  or  lefs  intervals,  they  may  differ  as  to  the  order  and  difpofition 
thereof  between  the  two  extremes. 

There  are  feveral  diftindtions  of  fiyfiems  ;  themoft  remarkable  is 
into  concinnous  and  inconcinnous. 

Concinnous  Systems,  are  thofe  confifting  of  fuch  parts  as  are  fit 
for  mujic  ;  and  thofe  parts  placed  in  fuch  an  order  between  the  cx- 
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tremes,  as  that  the  fucceflion  of  founds,  from  one  extreme  to  the 
other,  may  have  a  good  effedl. 

Inconcinnous  Systems,  are  thofe  where  the  Ample  intervals  are  in¬ 
concinnous,  or  ill  difpofed  betwixt  the  extremes. 

Univerfial .System,  is  that  which  contains  all  the  particular  fiyfi- 
tems  belonging  to  mufic;  and  makes  what  the  ancients  call  the  dia- 
gramma,  and  we  the  scale  of  mufic. 

fi  emperament,  Temper  am  ento,  generally  denotes  a  redli- 
fying  or  amending  the  falfe  or  imperfedt  concords,  by  transferring  to 
them  part  of  the  beauty  of  the  perfedl  ones. 

1  he  degrees  of  the  odlave,  which  may  be  called  it’s  elements,  as 
being  the  (mailed  intervals  it  is  refolvible  into,  are  two  greater  fe- 
mitones,  two  lefs  tones,  and  three  greater  tones. 

Now  the  different  fituation  of  thefe  elements,  with  refpedl  to  each 
other,  occafions  that  intervals  or  concords  of  the  fame  name,  as 
thirds,  fourths,  &c.  do  not  confift  of  the  fame  degrees  or  elements, 
though  there  be  always  the  fame  number  of  them  :  but  one  fourth, 
for  inftance,  is  agreeable  and  perfedl,  and  another  nor. 

To  mend  thefe  imperfedt  concords,  the  muficians  have  bethought 
themfelves  to  temper,  i.  e.  give  them  part  of  the  agreeablenefs  of  per¬ 
fedl  ones.  In  order  to  this,  they  take  a  medium  between  the  two, 
and  this  they  call  a  temperament ;  which  neceflarily  produces  a  new 
divifion  of  the  odlave,  or,  which  amounts  to  the  fame,  new  elements. 

The  Trumpet,  from  the  Italian  tromba ,  or tromhtta,  is  a  mufi¬ 
cal  inftrument,  the  loudeft  of  all  portable  ones  of  the  wind-kind, 
ufed  chiefly  in  war  among  the  cavalry,  to  diredl  them  in  the  fervice! 
It  is  ufually  made  ofbrafs,  often  of  lilver,  fometimes  of  iron  or  tin. 
It’s  extent  is  not  ftrictly  determinable,  fince  it  reaches  as  high  as  the 
ftrength  of  the  breath  can  force  it.  A  good  breath  will  carry  it  be¬ 
yond  four  odlaves,  which  is  the  ufual  limit  of  the  keys  of  the  fpinet 
and  organ. 

There  are  people  who  blow  the  trumpet  fo  foftly,  and  draw  fo  de¬ 
licate  a  found  from  it,  that  it  is  ufed  not  only  in  church  mufic,  but 
even  in  that  of  the  chamber. 

The  Trumpet  marine  is  a  mufical  inftrument,  confifting  of 
three  tables,  which  form  it’s  triangular  body.  It  has  a  very  long 
neck  with  one  Angle  firing  very  thick,  mounted  on  a  bridge,  which 
is  firm  on  one  fide,  but  tremulous  on  the  other.  It  is  ftruck  by  a 
bow  with  one  hand,  and  with  the  other  the  firing  is  prefled  or  flop- 
ped  on  the  neck  by  the  thumb. 

It  is  the  trembling  of  the  bridge,  when  ftruck,  that  makes  it  imi¬ 
tate  the  found  of  a  trumpet ;  which  it  does  to  that  perfedtion,  that 
it  is  fcarce  poflible  to  diftinguifh  the  one  from  the  other.  And  this 
is  what  has  given  it  the  denomination  of  trumpet  marine,  though  in 
propriety  it  be  a  kind  of  monochord. 

Zoppo,  in  the  Italian  mufic,  is  applied  to  all  thofe  counterpoints, 
deferibed  under  the  article  obligato,  &c.  'i  hus  they  fay,  contra- 
punto  alia  zoppa,  a  lame  or  hopping  counterpoint ;  becaufe,  in  thefe, 
a  note  is  placed  between  two  others,  each  of  half  it’s  value  in  time! 
When  this  comes  to  be  played  or  fung,  the  Voice  or  inftrument 
feems  to  proceed  by  unequal  leaps  or  fteps,  like  thofe  of  a  lame  per¬ 
fon.  See  the  example  here  annexed. 
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There  are  contra  punt 0  alia  zoppa  fiopra,  as  well  as  fiotlo  il  fioget to, 
i.  e.  above  and  below  the  fubjedt. 

Other  particulars  ref  petting  the  ficience,  not  infierted  in  this  Treatife , 
fuch  as  the  airs,  iAc.  may  be  found  in  detached  Alphabetical  parts  of  the 
Dittionary ,  under  their  refipettive  heads. 


MUSK,  mofichus,  in  natural  hiftory,  is  a  dry,  light,  and  friable 
fubftance,of  a  dark  blackifh  colour,  tinged  with  purple  ;  it  is  a  kind 
ofperfume  of  a  very  ftrong  feent,  and  only  agreeable  when  in  a  very 
fmall  quantity,  or  moderated  by  the  mixture  of  feme  other  perfume. 
It  is  found  in  a  kind  of  bag  or  tumor  which  grows  under  the  belly 
of  a  wild  beaft  called  mofichus.  See  the  article  Moschus. 

Mufk  is  brought  to  .us  fewed  up  in  a  kind  of  bladder,  or  cafes  of 
fkin  of  the  bignels  of  a  pigeon’s  egg,  or  larger,  each  containing  from 
two  or  three  drams  to  an  ounce  of  mufk.  Thefe  are  covered  with  a 
brownifh  hair,  and  are  the  real  capfulesin  which  the  mufk  is  lodged 
whileonthe  animal.  I  hat  which  is  unadulteratedappears  in  mafles, 
or  loofe  and  friable  granules,  which  are  foft  to  the  touch,  and  eafily 
crumble  between  the  fingers,  feelingfomewhatfmooth  and  undtuous. 

Musk  is  a  medicine  of  great  efleem  in  the  Eaftern  countries,  and 
has  lately  come  into  ufe  among  us,  alfo,  in  fome  nervous  diforders ; 
though  liable,  byjt’s  ftrong  impreflions  on  the  organs  of  fmell,  to 
offend  and  dTiorder  hysterical  perfons  and  conftitutions  of  great  fenfi- 
bility,  yet,  when  taken  internally,  it  is  found  to  abate  fymptoms  of 
that  kind,  which  it’s  fmell  produces,  and  to  be  one  of  the  principal 
medicines  of  the  antifpafmodic  clafs.  Dr.  Wall  informs  us,  that 
two  perfons  labouring  under  a  fiubfiultus  tendinum,  extreme  anxiety, 
and  want  of  fleep,  occafioned  by  the  bite  of  a  mad  dog,  were  per¬ 
fectly  relieved  by  two  dofes  of  mufk  of  16  grains  each  :  that  convul- 
fi ve  hiccoughs,  attended  with  the  worft  fymptoms,  were  removed  by 
a  dofe  or  two  of  10  grains ;  that  in  fome  cafes,  where  this  medicine 
could  not,  on  account  of  ftrong  convulfions,  be  adminiftered  by  the 
mouth,  it  proved  of  fervice  when  injedted  as  a  clyfter  :  that  he  never 
met  with  any  perfon,  how  averfe  foever  to  perfumes,  but  could  take 
it  in  the  form  of  a  bolus* without  inconvenience:  that  under  the 
quantity  of  fix  grains,  he  never  found  much  effedl  from  it,  but  that 

16  Q_  when 


*hen  given  to  10  grams  and  upwards,  ttpj  ^  ^  ^ 

without  heajngwgivmeanyui^n  I  ,  ^  the  fweat  has  begun, 
ting  pam  and  raffing  the fp^s,  and  medicine  has  been  tried 

SOT?  SacTcS  £3£h  u  6—  .0  prcure  a  ,empo- 

MUSKET,  or  Mus<juet,  a  fire-arm  borne •“! ,’]a 

length  of  the  nwjket  &  ^  receive  a  bul- 

£  Samir  differs  1  above  one- 

“mUSKETOOn!  °af  kindl  ftort  .hick  mote,  whofe  bore  is  .he 
thirty-eighth  part  of  it’s  length:  it  carries  five  ounces  of  iron ,  or 
feven  and  a  half  of  lead,  with  an  equal  quantity  of  powder.  This 

thp  fhnrteft  fort  of  BLUNDERBUSS*  „  . 

MUSLIN,  a  fine  fort  of  cloth,  wholly  cotton ;  fo  CaUed,  as  not 
being  bare,  but  having  a  downy  knap  on  it  s  furface  refembling  mofs, 

which  the  French  call  nmjje,  Indies 

There  are  various  kinds  of  mujltns  brought  from  the  Fait  In  > 

chiefly  from  Bengal ;  fuch  as  doreas,  betelles,  mulmuls,  tanjeebs, 

^MUSSULMAN,  or  Moslem,  a  title  affumed  by  the  Mahome¬ 
tans.  There  are  two  kinds  of  mujfulmans ;  the  one  called  Sonmtes, 
and  the  other  Shiites  ;  thefe  are  very  averfe  to  each  other. 

Martinius  obferves,  that  the  Mahometans,  eftabhihing  their  reli¬ 
gion  by  fire  and  fword,  maflTacred  all  thofe  who  would  not  embrace 
it,  and  granted  life  to  all  that  did,  calling  thefe  mujfulmans  ;  q.  d. 
ereptie  periculo,  fnatched  out  of  danger;  whence  the  word,  in  courle 
of  time,  became  the  diftinguifhing  title  of  all  thofe  of  that  feet,  who 
have  alfo  affixed  to  it  the  fignification  of  true  believers. 

MUST,  fweet  wine  newly  preffed  from  the  grape ;  or  the  new 
wine  prefled  from  the  fruit  before  it  has  worked  or  fermented. 

A  Must  for  artificial  wine  may  be  thus  made :  1  ake  twen  y 

pounds  of  fine  fugar,  five  gallons  of  water,  four  ounces  ot  white 
tartar  finely  pulverized,  or  cream  of  tartar,  -and  boil  them  in  a  large 

veflel  over  a  gentle  fire.  ,  •  rr 

MUSTARD,  Jinapiy  in  botany,  a  genus  of  the  tetradynamia  >/;- 
euefa  clafs.  The  empalement  of  the  flower  is  compofed  ot  tour 
■narrow  leaves,  placed  in  form  of  a  crofs,  which  fall  off;  the  flower 
has  four  roundifh  petals  in  form  of  a  crofs,  and  four  oval  nectariums, 
one  on  each  fide  of  the  ftamina  and  the  pointal ;  it  has  fix  awl- 
Ihaped  ereft  ftamina,  two  of  which  are  oppofite  and  as  long  as  the 
empalement,  the  other  four  are  longer ;  in  the  center  is  placed  a 
taper  germen,  with  a  ftyle  the  length  of  it,  crowned  by  a  beaded 
ftigma ;  the  germen  afterwards  turns  to  an  oblong  pod,  which  is 
very  rough  at  bottom,  having  two  cells,  opening  with  two  valves, 
whofe  intermediate  partition  is  large,  comprefled,  and  almoft  twice 
the  length  of  the  valves ;  the  feeds  are  globular.  Miller  reckons 
fix,  and  Linnaeus  twelve  fpecies.  . 

The  firft  fort  is  the  common  white  mujlard,  which  is  generally 
cultivated  as  a  fallad  herb  for  winter  and  fpring  ufe.  The  feeds  of 
this  are  commonly  Town  very  thick  in  drills,  either  upon  a  warm 
border,  or  in  very  cold  weather  upon  a  moderate  hot-bed,  with 
crefles  and  other  fmall  fallad  herbs,  which  are  commonly  fit  for  ufe 
in  ten  days  or  a  fortnight  from  the  time  of  fowing  ;  for  if  they  are 
large,  and  have  rough  leaves,  they  are  too  ftrong  to  put  into  fallads. 

The  fecond  fort  is  the  common  mujiard,  which  is  frequently  found 
growing  naturally  in  many  parts  of  England,  but  is  alfo  cultivated 
in  fields  for  the  feed,  of  which  the  fauce  called  mujlard  is  made. 
This  fort  is  cultivated  only  for  the  feeds ;  thefe  fhould  be  fown  in 
the  fame  way  as  thofe  of  the  firft,  and  the  plants  treated  in  the  fame 
manner ;  with  this  difference,  of  allowing  the  plants  twice  as  much 
room,  becaufe  they  grow  much  larger ;  fo  thefe  fhould  be  hoed  out 
to  the  diftance  of  eighteen  inches  ;  and  as  the  feeds  will  not  ripen  fo 
foon  as  the  other,  fo  the  ground  may  require  to  be  hoed  three  times 
over,  but  that  may  be  ealily  feen  by  the  growth  of  the  weeds.  The 
feeds  of  thefe  two  firft  fpecies  are  ordered  for  medicinal  ufe. 

The  third  fort  grows  naturally  on  arable  lands  in  many  parts  of 
England.  The  feed  is  commonly  fold  under  the  title  of  Durham 
mujlard  feed. 

Mujlard  feed  is  one  <5f  the  ftrongeft  of  the  pungent,  ftimulating, 
diuretic  medicines,  that  operate  without  exciting  much  heat.  It  is 
fometimes  taken  unbruifed,  to  the  quantity  of  a  fpoonful  at  a  time,, 
in  paralytic,  cacheftic,  and  ferous  diforders.  It  is  applied  alfo  as  an 
external  ftimulant,  to  benumbed  and  paralytic  limbs;  to  parts  af- 
fefted  with  fixed  rheumatic  pains ;  and  to  the  foies  of  the  feet,  in 
the  low  ftage  of  acute  difeafes,  for  raifing  the  pulfe :  in  this  inten¬ 
tion,  a  mixture  of  equal  parts  of  the  powdered  feeds  and  crums  of 
bread,  with  the  addition,  fometimes,  of  a  little  bruifed  garlic,  are 
made  into  a  cataplafm,  with  a  fufficient  quantity  of  vinegar.  See 
the  article  Sinapism. 

Other  genera  of  the  tetradynamia  Jiliquofa  clafs  are,  I.  Buckler 
mujlard,  bifcutella,  the  empalement  of  whole  flower  is  compofed  of 
four  pointed  leaves.  2.  Hedge  mujlard,  eryfimum ;  of  which,  a  fyrup 
is  prepared ;  and  recommended  tor  fchirro-cancerous  tumors,  taken 
internally,  and  alfo  applied  externally  to  the  tumor.  The  feeds  are 
confiderably  pungent.  3.  Tower  mujlard,  turritis.  The  juice  of 
the  plant  is  recommended  by  fome  for  curing  ulcers  in  the  mouth, 
and  for  killing  worms.  4.  Bajlard  tower  mujlard,  whofe  flower  hath 
four  petals  in  form  of  a  crofs.  The  feeds  are  flat. 

MUSTELA,  the  weajel,  in  zoology,  is  a  diftinft  genus  of  qua¬ 
drupeds,  of  the  order  of  fierce,  in  the  clafs  of  mammalia,  comprehend¬ 
ing  eleven  fpecies;  viz.  the  ferret,  polecat,  ermin,  otter,  glutton, 
martin,  &c.  It  has  fix  cutting  teeth  in  each  jaw;  the  upper  are 
ereft,  acute,  and  feparate ;  the  lower  are  more  obtufe,  and  the  tongue 
is  fmooth.  Plate  72,  fig  37.  See  the  Weasel. 

Mustela,  in  ichthyology,  a  genus  of  fifties,  of  which  there  are 


feveral  fpecies  ;  the  moft  common  of  which  is  that  called  the  Jea~ 
loche,  or  whiftle-fifti.  This  refeaibles  the  common  eel,  in  figure, 
colour,  and  flipperinefs  to  the  touch ;  but  is  not  half  fo  long,  in 
proportion  to  it’s  thicknefs  ;  and  is  fomewhat  flatter,  and  has  a  tur¬ 
gid  belly.  It  is  covered  with  extremely  minute  feales,  and  it’s 
mouth  is  large,  and  furnifhed  with  fharp  teeth,  and  has  feveral  feries 
of  Very  fmall  teeth  in  many  parts  of  it’s  mouth  ;  at  the  angle  of  the 
lower  jaw  it  has  one  beam,  and  at  the  upper  part  of  the  noftrils  in 
the  upper  jaw  it  has  two ;  it  has  tw»  pair  of  fins  Under  it’s  belly, 
and  on  the  back,  befide  the  common  fin  reaching  half  the  length  and 
almoft  to  the  tail ;  it  has  at  fome  fmall  diftance  from  the  head  a  ca¬ 
vity  in  which  is  a  membrane  edged  with  filaments.  The  different 
fpecies  of  this  fifti  ate  of  three  colours ;  one  is  not  fpotted,  and  of  the 
colour  of  a  tench ;  another  is  fpotted  with  white ;  and  the  third  with 
reddifh  black  fpots. 

MUSTER,  (from  the  French  mou/lre,  Jpecirrien,)  a  review  of  a 
body  of  military  forces  Under  arms,  in  ordet  to  take  account  of  their 
numbers,  condition,  accoutrements,  arms,  &c * 

MvsTER-maJler-general,  or  commiffary -general  of  Musters,  is  art 
officer  in  the  army,  who  takes  account  of  every  regiment*  their  num¬ 
ber,  horfes,  arms,  &c.  See  the  article  Commissary* 

Muster  rolls,  are  lifts  of  the  foldiers  in  every  troop*  company, 
regiment,  &c.  delivered  by  the  captains  to  the  commiffary  ;  By  which 
they  are  paid,  and  the  ftrength  of  the  regiment  known. 

MUSTERING/  in  fea-language,  is  the  aft  of  calling  over  a  lift 
of  the  whole  (hip’s  company,  or  any  particular  detachment  thereof, 
who  are  accordingly  fummoned  to  anfwer  by  their  names  on  the  oc- 
cafion. 

MUTATION,  the  aft  of  changing,  ot  fometimes  the  change 
itfelf.  The  mutation  of  motion  is  ever  proportional  to  the  moving 
force  impreffed. 

Mutation,  in  the  ancient  mafic,  is  applied  to  the  changes  or  al¬ 
terations  that  happen  in  the  order  of  the  founds  which  eompofe  the 
melody.  The  changes  are*  1.  In  the  genera.  2.  In  the  fyftem.- 
3.  In  the  mode  or  tone.  4.  In  the  melopoeia,  the  change  of  the  air. 

MUTCHKIN,  a  liquid  meafure  ufed  in  Scotland?  it  contains 
four  gills,  and  is  the  fourth  part  of  a  Scots  pint. 

MUTE,  dumb,  in  a  general  fenfe,  fignifies  a  perfon  that  cannot 
fpeak,  or  has  not  the  ufe  of  fpeech. 

Mute,  in  law,  a  perfon  that  ftands  dumb  or  fpeechlefs,  when  he 
ought  to  anfwer,  or  to  plead. 

A  prifoner,  by  our  law,  is  faid  to  ftand  mute  feveral  ways ;  viz. 
1.  When  he  does  not  fpeak  at  all,  in  which  cafe  it  (hall  be  inquired 
whether  he  ftands  mute  out  of  obftinacy,  or  by  the  aft  of  God.  2. 
When  the  prifoner  does  not  plead  direftly,  or  will  not  put  himfelf 
on  the  inqueft  to  be  tried  ;  or  when  he  feigns  himfelf  mad,  and  re- 
fufes  to  anfwer  upon  his  trial.  3.  A  prifoner  fhall  be  taken  as  one 
that  ftands  mute,  when  on  his  trial  he  peremptorily  challenges  above 
the  number  of  jurors  allowed  by  law.  In  the  crime  of  high  treafore 
if  the  prifoner  ftands  mute,  he  fhall  forfeit  lands  and  goods  in  the 
fame  manner  as  if  he  had  been  attainted.  Alfo  in  felony  and  petit 
treafon,  a  perfon  that  ftands  mute  fhall  forfeit  bts  lands  and  goods  as 
on  other  attainders,  though  whenever  a  perfon  (landing  mate  is  ad¬ 
judged  to  his  penance  for  felony,  it  is  held  he  thereby  pievents  the 
attainder  which  might  otherwile  be  incurred,  and  forfeits  only  his 
chattels. 

Mute,  in  grammar,  a  letter  which  yields  no  found  without  the 
addition  of  a  vowel.  The  fimple  conlonants  are  ordinarily  diftin- 
guifhed  into  mutes  and  liquids,  or  femi-vowels. 

The  mutes  in  the  Greek  alphabet  are  nine,  three  of  which,  viz. 
w,  u,  r,  are  termed  tenues  ;  three,  (3,  y,  J,  termed  media  ;  and  three, 
<p,  x,  6,  termed  afpirates. 

The  mutes  of  the  Latin  alphabet  are  alfo  nine,  viz.  B,  C,  D,  G, 
I,  K,  P,  Q,  T. 

MUTILATION,  the  retrenching  or  cutting  away  any  member 
of  the  body. 

This  word  is  alfo  extended  to  ftatues  and  buildings,  where  any 
part  is  wanting,  or  the  projefture  of  any  member,  as  a  corniche  or  an 
import,  is  broken  off.  The  term  is  alfo  ufed  for  caftration. 

MUTINY,  in  a  military  fenfe,  denotes  an  infurreftion  againft 
authority. 

MUTTON,  the  common  name  of  the  flefh  of  a  fheep. 

Mutton  has  been  commonly  preferred  to  all  the  flefh  of  quadrupeds. 
And  indeed,  befides  it’s  being  more  perfeft,  it  has  the  advantage  over 
them  of  being  more  generally  fuited  to  different  climates  ;  whereas 
beef,  e.  g.  requires  a  very  nice  intermediate  ftate,  which  it  feems  to 
enjoy  chiefly  in  England ;  for  although  Scotland  fupplies  what  are 
reckoned  the  beft  cattle,  it  is.in  the  rich  Englifh  paftures  that  they  are 
brought  to  perfeftion. 

MUTUAL,  a  relative  term,  denoting  fomething  that  is  reciprocal 
between  two  or  more  perfotis.  Thus  we  fay,  mutual  affiftance,  mu¬ 
tual  affeftion,  mutual  averfion,  &c. 

MUTULE,  in  architefture,  a  kind  of  fquare  modillion  fet  under 
the  corniche  of  the  Doric  order. 

The  only  difference  between  the  mutule  and  modillion  confifts  in 
this,  that  the  former  is  ufed  in  fpeaking  of  the  Doric  order,  and  the 
latter  in  the  Corinthian. 

MUTUUM,  in  the  civil  law,  denotes  a  loan  Amply  fo  called ;  or 
a  contraft  introduced  by  the  law  of  nations,  whereby  a  thing  confid¬ 
ing  in  weight,  as  fuppole  bullion  ;  in  number,  as  money  ;  or  in  mea¬ 
fure,  as  corn,  timber,  wine,  &c.  is  given  to  another,  upon  condition 
that  he  fhall  return  another  thing  of  the  fame  quantity,  nature,  and 
value,  on  demand. 

MYA,  in  natural  hiftory,  a  genus  of  the  tejlacea  clafs  of  worms. 
It’s  animal  is  an  afeidia  i  it  has  a  bivalve  (hell  gaping  at  one  end,  and 
the  hinge  for  the  moft  part  is  furnifhed  with  a  thick,  ftrong,  and  broad 
tooth,  not  inferted  in  the  oppofite  valve. 

r  mylqglossi, 
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MYLOGLOSSl,  in  anatomy,  a  pair  of  mufcles,  thus  called  be- 
caufe  arifing  about  the  backfide  of  the  molares,  or  grinding-teeth, 
and  inferted  into  the  ligament  of  the  tongue  ;  helping  to  pull  it  up¬ 
wards.  Thcfe  are  the  fame  with  what  Mr.  Cowper  calls  stylo¬ 
glossi. 

MYLOHYOIDEUS,  abroad,  but  fhort  mufcle,  lying  itfime- 
diately  under  the  biventer  mufcle  of  the  jaw,  and  which,  fpringing 
from  the  lower  margin  on  each  fide  the  under  jaw,  is  inferted  into 
the  bafis  of  the  os  hyoides. 

JBefides  the  common  ufe  afcribed  to  this  mufcle,  which  is  to 
move  the  hyoides,  the  tongue,  and  the  larynx,  both  upwards,  in-, 
wards,  and  fideways,  it’s  feries  of  tranfverfe  fibres  have  a  farther 
ufe  when  it  is  at  reft  ;  and  that  is,  to  comprefs  the  glands  under  the 
tongue,  and  by  this  means  promote  the  difcharge  of  the  faliva  into 
the  mouth  from  the  lower  falival  dudts  :  whence  it  is  we  ufe  this 
mufcle  when  we  want  faliva  in  the  mouth. 

MYOLOGY,  (formed  of  (ws,  t two;,  a  mufcle,  and  dif- 
courfe),  a  defcription  of  the  mufcles  ;  or  the  knowlege  of  what  re¬ 
lates  to  the  mufcles  of  the  human  body.  See  Plate  148.  See  alfo 
the  article  Muscle. 

MYOMANCY,  a  kind  of  divination,  or  method  of  fofetelling 
future  events  by  means  of  mice. 

MYOPS,  myopis,  a  perfon  who  is  fhort-fighted  ;  or,  as  it  is  moft 
generally  (tiled,  purblind.  The  word  is  Greek,  compounded 
of/wj,  moufe,  and eye-  becaufe,  we  fuppofe*  the  fame  confor¬ 
mation  of  the  eye  is  obferved  in  mice. 

Myopes  are  properly  fuch  as  fee  remote  objects  confufedly,  and 
near  ones  diftindtly.  Thofe  who  labour  uhder  the  oppofite  defedl  are 
called  prefibyta. 

The  defedl  of  myopes  is  not  in  the  optic  nerve,  the  pupil,  or  the 
like  ;  but  in  the  form  of  the  cornea  or  cryftalline,  or  the  diftance 
of  the  fetina  from  the  fame.  The  cryftalline  or  cornea  being 
rounder  or  more  convex  than  ordinary,  the  rays  will  be  rendered 
more  convergent  than  ordinary  in  palling  through  the  fame.  See 
Refraction.  By  this  means  they  will  be  brought  to  meet  or 
concur  at  a  lefs  diftance  from  the  cryftalline ;  fo  that  if  the  retina 
be  at  it’s  ufual  diftance,  they  will  concur  before  they  reach  it.  It 
is  the  too  great  nearnefs,  then*  of  the  retina  to  the  cryftalline*  that 
ConftituteS  the  myopia. 

Short-lighted  perfons  tifilally  become  lefs  fo,  as  they  advance  in 
years ;  and  that  becaufe  the  humours  of  the  eye  wafting,  the  cornea 
ihrinks*  dnd  becomes  lefs  convex,  and  the  cryftalline  becomes  flatter 
than  before ;  by  Which  means  objedts  are  feen  more  diftindlly,  and 
at  greater  diftarices*  than  when  the  refradlion  was  ftronger  in  the 
more  plump  and  convex  eyes.  See  the  article  Vision. 

Myops,  in  natural  hiftoty,  the  ox-fly,  an  infedt  ufually  con¬ 
founded  with  the  breeze-fly;  but  really  differing  very  much  from  it. 
This  is  common  in  woods  and  about  path-ways,  and  never  fixes  on 
any  other  creatures  cxdept  oxen.  It  has  a  long  and  fomewhat  flat 
body,  and  is  of  A  blackilh  grey  colour. 

MYRIAD,  the  number  of  ten  thoufand.  Whence  myriarcha,  a 
captain  or  commander  of  teri  thoufand  men. 

MYRMIDONS;  art  appellation  given  to  Achilles’  (bldiers. 

MYRMILLONES,  in  Roman  antiquity,  a  kind  of  gladiators, 
fo  called  from  their  wearing  the  myrMillo,  a  fort  of  Gallic  armour. 

MYROBOLANS,  a  kind  of  medicinal  fruit  brought  from  the 
Indies,  of  which  there  are  five  kinds:  t.  The  citrine,  of  a  yellowilh 
red,  hard,  oblong,  and  the  fize  of  an  olive.  2.  The  black  or  Indian 
myrobolan ,  of  the  bignefs  of  an  aCorn,  wrinkled,  and  without  a  ftone. 
3.  Chebulic  myrobolans,  which  are  of  the  fize  Of  a  date,  pointed  at 
the  end,  and  of  a  yellowilh  brown.  4.  Emblic;  which  are  round, 
rough,  the  fize  of  a  gall,  and  dark  brown.  And,  5.  Bellonic;  which 
are  hard,  round,  of  the  fize  of  an  ordinary  prune,  lefs  angular 
than  the  reft,  and  yellow.  Each  of  thefe  kinds  are  (lightly  purgative 
and  aftringent ;  but  Quincy  obferves,  that  the  beft  of  them  are  not 
worth  regarding,  fince  they  rather  clog  than  aflift  any  compofition. 

MYRRH,  a  vegetable  production  of  the  gum  or  refin  kind,  if- 
fuihg,  by  incifion*  and  fometimes  fpontaneoufly,  from  the  trunk  and 
larger  branches  of  a  tree  growing  in  Egypt,  Arabia,  and  Abyffmia. 
The  incifions  are  made  twice  a  year*  and  the  myrrh,  oozing  out, 
is  received  on  rulh-mats  difpofed  underneath. 

Myrrh  isfent  over  to  us  in  loofe  granules  of  various  fizes,  from 
that  of  a  pepper-corn  to  the  bignefs  of  a  walnut.  The  generality 
of  them,  however,  are  from  the  fize  of  a  pea  to  a  little  more  than 
that  of  a  horfe-bean  ;  thefe  are  fometimes  roundilh,  but  often  irre¬ 
gularly  oblong  and  contorted.  The  colour  of  myrrh  is  a  reddilh 
brown,  with  an  admixture  of  yellow  ;  it  is  tolerably  fmoeth  on  the 
furface  in  the  purer  pieces,  and  fomewhat  tranfparent ;  and,  when 
broken,  there  are  often  feen  in  it  orbicular  or  femilunar  lines  of  a 
whitilh  colour.  It’s  taftc  is  acrid  and  bitter,  with  a  peculiar  aro¬ 
matic  flavour,  but,  upon  the  whole,  very  naufeous.  it’s  fmell  is 
ftrong,  but  not  difagreeable.  It  is  brought  to  us  from  .Ethiopia,  and 
is  to  be  chofen  in  clear  pieces,  light,  friable,  and  of  the  bittereft 
tafte :  that  which  is  foul  and  blackilh  is  to  be  rejected. 

The  aneients  efteemed  myrrh  to  be  very  drying  and  detergent,  and 
others  of  them  celebrated  it  as  a  refolvent.  Indeed,  it  powerfully 
refolves  and  attenuates  a  thick  and  vifeid  blood,  a  concreted  bile, 
and  glutinous  humours,  and  is  good  in  obftruCtions  of  the  menfes, 
and  infractions  of  the  vifeera.  It  alfo  promotes  delivery,  and  the 
expulfion  of  the  fecundines,  and  is  good  inafthmas,  and  in  cafes  of 
tubercles  of  the  lungs  ;  in  the  jaundice  alfo,  it  has  been  known  to 
do  great  fervice,  and  in  cacheCtic  complaints.  It  deftroys  worms, 
(Lengthens  the  ftomach,  and  diflipates  flatulencies. 

Externally  applied,  it  is  difeutient  and  vulnerary  ;  it  cleanfes  old 
ulcers,  and  difpofes  them  to  heal.  Though  myrrh  have  all  thefe 
virtues,  it  is  not  to  be  given  without  caution.  It  is  an  obfervation 
as  old  as  the  time  of  Galen,  that  myrrh  will  give  many  people  the 
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head-achi  even  the  fmell  of  it  will  fometimes  have  this  effeCl.  AS 
it  promotes  difehafges  of  blood  of  whatever  fpecies,  it  is  by  no 
means  to  be  given  to  any  body  that  is  fubjeCt  to  difeafes  of  that  kind, 
as  (pitting  of  blood,  or  the  like  ;  and  women  in  the  time  of  their 
pregnancy,  miift  not. take  it;  left  it  procure  abortion. 

TinCtures  of  myrrh,  made  by  digefting  three  bUnces  of  the  con¬ 
crete  in  a  tjuart  of  rectified  or  proof fpitir,  are  kept  in  the  (hops,  and 
giveri  fometimes  internally  from  fifteen  drops  to  a  tea-fpoonful  ; 
but  oftener  Ufed  among  us  externally  for  fcleanfing  ulcers,  and  pro¬ 
moting  the  exfoliation  of  carious  bones.  The  extradl,  obtained  by 
infyiffating  the  tinCture,  is  a  fragant;  bitter,  very  tenaceous  refin, 
drtiouriting  to  one  third  or  more  of  the  weight  of  the  myrrh. 

,  This  bitter,  aromatic,  gummy  refin  enters  a  great  number  of  me¬ 
dicinal  compofitions :  it  is  a  warm  corroborant;  deobftruent,  and 
ahtifeptic  :  it  is  given  from  a  few  grains  to  a  fcruple  and  upwards, 
in  uterine  obftrudlions,  cachexies,  putrid  fevers,  &c.  and  often  em¬ 
ployed  alfo  as  an  external  antifeptic  and  vulnerary. 

MYRTIFORMES  caruncula ,  in  anatomy.  See  the  article  Ca* 
RUNCU,L4T,  and  Plate  80,  fig.  9,  lit.fi.fi. 

MYRTLE,  Myrtus,  in  botany,  an  tver-green  (hrub,  with 
oblortg  leaves,  pointed  at  both  ends ;  in  the  bioffoms  of  which 
fpring  folitary  whitfe  pentapetalotis  flowers,  followed  by  black  ob^ 
long  umbilicated  berrifes,  full  of  white  crooked  feeds.  It  is  a  na¬ 
tive  of  the  fouthern  parts  of  Europe,  from  whence  the  (hops  have 
been  ufually  fupplied  with  the  berries,  called  myrtilli ,  which  rarely 
come  to  perfection  in  our  climate  ;  nor  does  the  fhrub  bear  our  fe- 
vere  winters  without  fheltef. 

The  berries  of  the  myrtle,  recotntnended  Id  alvirie  and  uterine 
fluxes  and  other  diforders  from  relaxation  and  debility,  appear  to  be 
among  the  mild  reftringents  or  corroborants :  they  have  a  roughifh 
not  unpleafant  tafte,  accompanied  with  a  degree  of  fweetifhnefs  and 
aromatic  flavour.  The  leaves  have  likewife  a  manifeft  iftfingency, 
and  yield,  when  rubbed,  a  pretty  ftrong  aromatic  fmell. 

There  are  feveral  fpecies  of  this  plant,  however,  preferved  in  our 
gardens;  they  are  all  eafily  propagated  from  cuttings.  The  beft 
feafon  for  this  is  July,  and  the  ftraiteft  and  youngeft  vigorous  fhoots 
arc  to  be  chofen.  Thefe  (hould  be  cut  off  about  eight  inches  long, 
and  the  leaves  of  the  lower  part  ftripped  off  to  about  two  inches 
high*  and  that  part  of  the  ftalk  twilled  which  is  to  be  placed  in  the 
ground ;  they  are  to  be  planted  in  pots  of  light  rich  earth,  at  about 
two  inches  diftance  from  each  other,  obferving  to  clofe  the  earth 
very  well  about  them,  and  give  them  a  gentle  watering.  They  are 
then  to  be  removed  into  a  moderate  hot-bed,  and  fhaded  and  wa¬ 
tered  once  in  two  or  three  days,  till  they  have  taken  root.  In 
about  a  month’s  time  they  will  be  rooted,  and  will  begin  to  (hoot, 
and  mult  then  be  inured*  by  degrees,  to  the  air  ;  and  in  Auguft  they 
(hould  be  removed  into  the  open  air,  but  placed  in  a  warm  iituation; 
and  (heltered  from  the  winds  ;  they  (hould  (land  here  till  October, 
and  then  be  removed  into  agreen-houfe;  where  they  (hould  be  placed 
fo  a9  to  have  as  much  air  as  poflible.  In  the  March  following,  they 
(hould  be  removed  into  feparatepots  of  rich  earth,  and  in  May  fet 
out  to  the  open  air  in  a  warm  and  well  defended  place.  They  will 
require  in  fummer  frequent  waterings,  and  the  dead  leaves  (hould  be 
carefully  picked  off.  As  they  advance  in  growth,  they  are  to  be 
(hifted  at  times  into  pots  of  a  larger  fize  ;  and  this  fhould  be  done 
either  in  April  or  in  Auguft  ;  and  towards  the  end  of  Odtober;  they 
(hould  always  be  removed  into  thegreen-houfe. 

The  perfumers  ufe  myrtle  berries  in  their  perfumes,  and  draw  an 
effence  from  them.  The  German  dyers  make  a  blue  colour  from 
them.  In  fome  places  the  leaves  and  branches  are  alfo  ufed  in  the 
tanning  of  leather. 

MYRUS,  in  zoology,  a  kind  of  fea-ferpent,  a  fi(h  of  the  eel  clafs. 
It’s  fnout  is  very  long  and  (harp  pointed  ;  it’s  body  black,  (lender, 
and  round,  without  feales,  and  tree  from  fpots  ;  the  cavity  for  the 
gills  is  only  one  on  each  fide  ;  near  the  neck  there  are  fome  fimall 
yellow  dots  to  be  feen,  while  the  creature  is  alive  ;  but  thefe  are 
fcarcely  vifible  after  it  is  dead  ;  it’s  flefti  is  tender  and  delicate. 

MYSTERY,  fomething  fecret  or  concealed,  impoffibleor  diffi¬ 
cult  to  comprehend.  All  religions,  true  or  falfe,  have  their  myfieries. 
The  pagan  religion  was  remarkably  full  of  them.  Ovid  reckons  it 
a  great  crime  to  divulge  the  myftic  rites  of  Ceres  and  Juno.  The 
Eleufima,  or  facred  rites  of  Ceres,  folemnized  at  Eleufis,  were 
called,  by  way  of  eminence,  the  ttiyfieries;  and  fo  fuperftitioufly 
careful  were  they  to  conceal  thefe  facred  rites,  that  if  any  perfon 
divulged  any  part  of  them,  he  was  thought  to  have  called  down  fome 
divine  judgment  on  his  head,  and  it  was  accounted  unfafe  to  abide 
under  the  lame  roof  With  him  ;  and  Horace  declaies  that  he  would 
not  put  to  fea  irf  the  fame  (hip  with  one  who  revealed  the  myfieries 
of  Ceres.  The  pagan  myfieries,  it  is  true,  were  generally  myfieries 
of  iniquity,  and  concealed  only  becaufe  their  being  publifhed  would 
have  rendered  their  religion  ridiculous  and  odious.  Thus  the  facred 
writings  often  fpeak  ot  the  infamous  myfileries  of  the  pagan  deities,  in 
which  the  moftlhameful  crimes  were  committed  under  the  fpecious 
veil  of  religion. 

The  whole  religion  of  the  Egyptians  was  myfterious  from  the 
beginning  to  the  end,  and  both  their  dodtrine  and  worfttip  wrapped 
up  in  fymbols  and  hieroglyphics. 

The  religion  of  the  Jews  is  fuppofed  to  be  full  of  myfieries.  The 
whole  nation,  according  to  St.  Auguftin,  was  a  myfiery, ^as  it  repre¬ 
sented  or. was  a  type  of  the  people  of  Chrift,  and  the  Chriftian  re¬ 
ligion.  Whatever  was  commanded  or  forbidden  them  was  figurative, 
and  their  facrifices,  priefthood,  &c.  included  myfieries.  I  he  pro¬ 
phecies  concerning  Jefus  Chrift  in  the  Jewifh  books,  are  likewife 
figurative  and  mylterious. 

The  Chriftian  religion  has  alfo  it’s  myfieries;  but  in  the  feripture 
language  the  word  myfiery  is  ufed  with  fome  latitude,  and  denotes 
whatever  is  not  to  be  known  without  a  divine  revelation,  and  all  the 

fecrec 


M  Y  T  H  O  L  O  G  Y. 


fecret  things  which  God  has  difcoveredby  his  miniftcrs  the  P™Pj^s 
by  Jefus  thrift  and  his  apoftles.  The  myftenes  of  the  Ch nftian 

church  are,  the  incarnation  of  the  Word  the  hypoftat.cal  union  of 
the  divine  and  human  nature,  the  miraculous  birth,  death,  andjefu  - 

region  of  the  Son  of  God,  the  dodnne  of  the  trinity,  &c.  See  the 

article  Incarnation,  &c.  .  .  ,.  .  . 

St.  Paul  often  fpeaks  of  the  myftenes  of  the  Chr.ftian  rel.g.on  ,  as 
the  my  fiery  of  the  gofpel,  the  my  fiery  of  the  crofs  of  Chrift,  the  myftery 
which  was  kept  fecret  firtce  the  world  began  ;  and  he  calls  the  prea¬ 
chers  of  the  gofpel,  the  ftewards  of  the  myfierus  of  God. 

MYSTICAL,  /Mum,  Mystic,  fomething  myftenous,  or  alle¬ 
gorical.  See  Mystery,  Allegory,  &c 

6  The  commentators  on  the  Scripture,  befides  the  literal,  find  alio 

a  myftical,  and  a  moral  meaning.  ,  .  - 

The  fenfe  of  Scripture,  fay  they,  is  either  that  immediately  tigm- 
fied  by  the  words  and  expreflions  in  the  common  ufe  of  language  ; 
or  it  is  mediate,  fublime,  typical,  and  myftical i  wherein  the  things 
themfelves  fignified  are  made  to  fignify  ftill  other  and  farther  things, 
according  to  the  particular  defign  and  intention  of  God,  and  orthe 
prophets  and  apoftles  infpired  by  him.  . 

The  literal  fenfe  they  again  divide  into  proper  literal,  which  is 
contained  in  the  words  taken  Amply  and  properly  :  and  metaphorical 
literal,  where  the  words  are  to  be  underftood  in  a  figurative  and  me¬ 
taphorical  fenfe  ;  as,  where  the  right  eye  is  commanded  to  be  plucked  out, 
&c.  Where-ever  the  proper  literal  fenfe  contains  any  thing  abfurd 
or  indecent,  there  recourfe  muft  be  had  to  a  metaphorical  literal  fenfe. 

All  Scripture  has  a  true  literal  fenfe,  but  it  has  not  always  a  my-  , 
fiical  one.  We  muft  ever  underftand  it  in  the  literal  fenfe,  when  it 
fpeaks  immediately  of  any  of  the  laws  of  nature,  of  charity,  of  doing 
good  ;  when  it  gives  us  inftrudtions  for  the  conduct  of  life,  for  re¬ 
gulating  our  manners  ;  and  when  it  relates  any  matter  of  fa6f,  or 
point  of  hiftory.  The  fame  paflage  of  Scripture  has  fometimes  fe- 
veral  fenfes,  expreffed  and  fignified  immediately  by  the  words  taken 
in  their  proper,  and  their  figurative  fenfe,  and  which  appear  to  have 
been  all  intended,  by  the  infpired  perfon  who  fpoke  them,  as  having 
been  fo  underftood  by  others  likewife  infpired.  As  thofe  words  in 
Pfalm  ii.  Thou  art  my  Son,  this  day  have  I  begotten  thee ;  which  St. 
Paul  underftands,  according  to  the  ftridt  letter,  in  Heb.  i.  5  of  the 
generation  of  Jefus  Chrift  in  time:  and  in  Adtsxiii.  33.  he  takes 
themin  a  metaphorical  fenfe,  and  applies  them  to  our  Saviour’s  re- 
furredlion.  Thus,  in  Hofea  xi.  1.  the  words  of  the  prophecy,  / 
have  called  my  Son  out  of  Egypt,  are  underftood  literally  of  the  children 
of  IfraeJ,  whom  God  brought  out  of  Egypt,  under  the  conduct  of 
Mofes;  and  yet  in  Matt.  ii.  15.  they  are  underftood  metaphorically 
of  Jefus  Chrift. 

The  myftical  fenfe  of  Scripture  is  that  which  the  things  expreffed 
by  the  words  do  farther  fignify  ;  or  it  is  a  fecond  lignification  held 
forth  or  fignified  by  the  firft  :  this  fecond  being  expreffed  immedi¬ 
ately  by  the  firft,  and  mediately  by  the  words  themfelves. 

Writers  allow  of  three  kindsofwj(y?/Vtf/fenfesin  the  word  of  God  : 
the  firft  correfponding  to  faith,  and  called  allegorical;  the  fecond  to 
hope,  called  anagogica! ;  and  the  third  to  charity,  called  •'he  tropolo- 
gical fenfe.  Sometimes  the  fame  word  in  feripture  is  to  be  taken  in 
all  the  four  fenfes.  Thus  the  word  Jerufalem  literally  lignifies  the 
capital  of  Judaea  ;  allegorically  the  church  militant ;  tropologically 
and  morally,  a  believer;  and  anagogically,  heaven.  So,  thatpaffage 
inGenefis,  Let  there  be  light,  and  there  was  tight,  lignifies,  according 
to  the  letter,  corporeal  light ;  by  the  allegory,  theMefliah;  in  the 
tropological  fenfe,  grace;  and  anagogically,  beatitude,  or  the  light 
of  glory.  , 

MY  STIC  theology,  denotes  a  refined  and  fublime  kind  of  divinity, 
proieffed  by  the  myftics.  It  confifts  in  a  knowlege  of  God,  and  di¬ 
vine  things,  not  acquired  in  the  common  way,  but  infufed  immedi¬ 
ately  by  God,  and  which  has  the  power  to  move  the  foul  in  an  eafy, 
calm,  devout,  effective  manner  ;  to  unite  it  ultimately  to  God  ;  to 
illumine  the  underftanding,  and  to  warm  and  enliven  the  will,  in  an 
extraordinary  manner. 

MYSTICS,  myftici,  a  kind  of  religious  fe<5t,  diftinguilhed  by 
their  profefling  pure,  fublime,  and  perfedt  devotion,  with  an  intire 
difinterefted  love  of  God,  free  from  all  felfilh  conliderations. 

The  myftics,  to  excufe  their  fanatic  ecltalies,  and  amorous  extra¬ 
vagances,  allege'  that  paffage  of  St.  Paul ;  The  Spirit  prays  in  us  by 
fighs  and  groans  that  are  unutterable.  Now,  if  the  Spirit,  fay  they, 
pray  in  us,  we  muft  refign  ourielves  to  it’s  motions,  and  be  fwayed 
ancl  guided  by  it  s  impulle,  by  remaining  in  a  ftate  of  mere  inadtion. 
ralhve  contemplation  is  that  ftate  of  perfection  to  which  the  myftics 
all  alpire.  J 

^  M  YSI  US  marinus,  in  ichthyology,  the  fea-barble,  caught  in  the 
Adriatic.  It  is  of  an  oblong  figure,  and  colour  of  a  lilvery  white, 
variegated  on  each  fide  with  ten  obliquely  tranfverfe  black  lines ;  it’s 
belly  is  very  white  ;  it’s  tail  is  forked,  and  it’s  head  long;  it’sback 
fins  has  part  of  it’s  rays  prickly,  part  foft  to  the  touch  ;  it’s  eyes  are 
not  large,  and  their  irifes  are  yellow  ;  it’s  lips  are  prominent,  thick 
and  fort,  and  only  ferrated  in  the  place  of  teeth  ;  but  in  the  hinder 
part  of  it  s  mouth  it  has  feveral  rows  of  fhort  and  large  malares  or 
grinders  ;  it  s  feales  are  large,  and  adhere  firmly  to  the  flefti.  It  is  a 
very  well  tafted  hlh.  - 

MY  TACISM,  in  rhetoric,  the  too  frequent  repetition  of  the 
etMVTun 1°  ma{nmarn  ' PJam  amo  quaft  mearn  animarn. 
of  Lbles  °LOGY’  an  cxPlana:ion  of  poetical  fittjons,or  afyftem 

A  New  and  Complete  Treatise  on  MYTHOLOGY, 
f  knowlege  properly  confifts  in  the  interpretation 

ot  the  fabulous ftoriesconccrning  thePagan  deities,  heroes,  monfters, 
etc  according  to  the  hiftorical,  moral,  and  philofophical  meaning 
and  lignihcation  of  each,  couched  under  and  difguifed  by  poetic 
”  T'k1  rornantic  circumftances  of  various  forts* 

ihe  firft  falfe  divinity  adored.when  men  began  to  abandon  the 
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worfhip  of  the  true  God,  was  the  fun  ;  nature  feeming  to  depend 
intirely  for  it’s  prefervation,  on  it’s  periodical  courfe  and  influence. 


prompted  them  to  believe  that  the  world  was  created  by  it.. 

But  as  the  true  ideas  of  a  Creator  were  effaced,  men  at  laft 
crowded  heaven  and  earth  with  as  many  divinities  as  they  could  im¬ 
agine.  The  earth  itfelf  was  deified  for  furnifhing  fruits  neceflary 
for  the  fubfiftence  of  men  and  animals ;  then  fire  and  water  became 
objedts  of  divine  worfhip  for  their  ufefulnefs  to  human  life. 

When  things  were  thus  got  in  the  train,  gods  by  degrees  became 
multiplied  to  infinity,  and  fcarce  any  thing  but  what  the  weaknefs 
or  caprice  of  fome  devotee  or  other,  elevated  into  that  rank,  thing* 
ufelefs  or  deftrudlive  not  excepted. 

To  authorife  their  own  crimes,  and  juftify  their  vices  and  de¬ 
baucheries,  men  conftituted  criminal,  vicious,  and  licentious godst 
unjuft,  rapacious,  and  tyrannical  gods,  covetous  ahd  thievifh 
drunken  gods,  impudent  gods,  cruel  and  bloody  gods. 

The  principal  of  the  ancient  gods,  were  Jupiter,  Juno,  Minerva, 
Venus,  Mars,  Mercury,  Neptune,  Vulcan,  Apollo,  &c.  We  fhall 
give  an  explanatory  account  of  fome  of  the  moft  remarkable,  with 
their  moral  and  allegorical  fignifications  :  in  order  to  which,  it  may 
be  neceffary  to  obferve,  that  moft  of  the  heathen  fables  and  fidfitious 
relations  took  their  origin  from  the  facred  feriptures  of  the  Old  Tef- 
tament;  as  plainly  appears  from  Hefiod’sTheogeny,  or  Genealogy 
of  the  Gods,  and  Ovid’s  Metamorphofes.  For  Hefiod  deduces  the 
pedigree  of  all  his  fabulous  deities  originally  from  Chaos,  which 
he  makes  the  firft  of  all  the  gods :  thus  Mofes  derives  the  world,  with 
all  it’s  beauties  and  glory,  from  an  original  chaos,  or  a  confuted  and 
undigefted  .heap  of  matter  ;  which  he  fays  was  without  form  and 
void.  •>■ 

Hefiod  tells  us,  that  immediately  after  Chaos,  appeared  T ellus, 
Tartarus  and  Amor  ;  by  Tellus,  he  meant  the  earth,  by  iar- 
tarus  the  unfeen  abyfs  in  or  under  the  earth,  and  by  Amor  the  lovely 
beauty  and  harmony  of  the  world.  Agreeably  to  this.  Mules,  after 
he  mentions  the  chaotic  ftate  of  the  earth,  fpeaks  of  the  face  of  the 
deep,  or  abyfs,  and  then  the  regular  difpofition  and  beautiful  order 
of  the  world  by  the  divine  wifdom  and  power  of  the  Creator  enfued; 
in  which  things  there  is  an  evident  analogy  between  them. 

The  fame  writer  tells  us,  that  Chaos  brought  forth  Erebus  and 
Nox,  that  is,  gloominefs  and  night :  and  Mofes  fays,  that  while 
the  earth  was  in  the  chaos,  a  gloomy  darknets  overfpread  it,  and  all 
was  night ;  for  there  was  no  light.  Again  Hefiod  lays,  from  Nox, 
or  night,  fprang  ./Ether  and  Hemera,  that  is,  air  and  the  day  ;  and 
that  they  were  produced,  when  Amor  and  Erebus  were  mixed  to¬ 
gether  ;  that  is,  when  light  was  divided  from  the  darknefs,  and 
both  together  made  one  day.  All  which  exactly  anfwers  Mofes’s 
account  of  the  creation  of  the  firmament,  the  day  and  the  night. 

Hefurther  informs  us,  thatTellus  begat Ccel urn, every  way  equal 
to  itfelf,  and  befet  with  ftars,  and  which  covered  the  whole  earth; 
and  was  the  feat  of  the  bleffed  gods.  That  is,  in  Mofes’s  words, 
God  made  and  called  the  dry  land  earth  (Tellus)  and  the  firmament 
he  called  heaven  (Coelum,)  in  which  arc  the  ftars,  which  he  made 
alfo.  He  farther  tells,  that  the  earth  (Tellus)  begat  high  mountain* 
and  delightful  caves  of  the  goddeffes  and  nymphs  ;  as  alfo  Pelagus 
and  Pontus  (feas ;)  agreeable  to  the  Mofaic  account  of  the  dry  land, 
and  the  feas.  Then  he  relates  the  birth  of  Oceanus  (the  ocean,)  and 
a  vaft  progeny  of  other  deities,  amongft  which  was  Saturnus,  from 
the  embraces  of  Tellus  and  Coelum,  orthe  energy  and  prolific  in¬ 
fluences  of  the  earth  and  the  heavens  ;  and  by  this  means  he  fill* 
the  world  as  fullofterreftrial,  celeftial,  and  marine  gods,goddefles, 
nymphs,  &c.  as  Mofes  had  done  with  men,  beafts,  fowls  and  fifties: 
fothat  it  is  to  us  evident,  that  the  beginning  of  Hefiod ’s  Theogony 
is  no  other  than  a  poetical  imitation  of  Mofes’s  Cofmogony,  or 
creation  of  the  world. 

The  fable  of  Saturn,  as  before  related,  may  be  interpreted,  1. 
In  a  philofophical  fenfe  :  for  by  Saturn  is  meant  time  ;  Saturn  in 
Greek  is  called  Cronos,  and  time  Chronos ;  the  difference  is  but  one 
letter.  Saturn  devoured  his  children,  fo  Time  devours  and  con- 
fumes  all  things  it  has  produced :  or  elfe,  the  years,  months,  and 
days,  are  the  children  of  Time,  which  he  devours,  and  again  pro¬ 
duces  anew.  Laftly,  Saturn  had  his  fey  the,  fo  has  Time,  where¬ 
with  he  mows  down  all  things  ;  and  Saturn’s  ferpent  biting  his  tail 
is  a  proper  emblem  of  the  endlefs  circulation  of  years,  ages,  and 
other  periods  of  time. 

2.  Saturn,  in  an  hiftorical  fenfe,  is  Noah  :  for  it  is  faid  in  his 
time  there  was  but  one  language,  which  was  common  to  men  and 
beafts ;  fo  in  Noah’s  days  the  whole  earth  fpake  but  one  tongue. 
Saturn’s  wife  was  Tellus,  or  Rhea,  or  Ops,  all  which  fignify  the 
earth  :  and  Noah,  in  the  original  Hebrew,  is  faid  to  be  a  man  of 
the  earth,  or  an  hufbandman.  Saturn  is  faid  to  have  found  the  art 
of  cultivating  vines  and  fields,  and  by  feripture  we  find  Noah  the 
firft  planter  of  vineyards.  Again,  Noah  was  overcome  with  wine, 
fo  Saturn  protefted  drunken  men.  Noah  Curfed  Ham  for  feeing  his 
nakednefs,  and  not  hiding  it ;  fo  Saturn  made  a  law  to  p-unifh  thofe 
who  fhould  look  on  the  gods  naked.  Noah  and  Saturn  both  fore¬ 
told  a  flood,  and  the  building  an  ark,  &c.  Saturn  devoured  all  his 
fons,  but  three  ;  fo  Noah  left  all  the  old  world  behind  him,  dead 
and  devoured  as  it  were,  whilft  he  with  his  three  fons  efcaped  with 
life ;  with  many  other  parallel  cafes.  , 

In  Saturn’s  reign  was  the  golden  age,  which  the  poets  magnify  the 
happinefs  of  to  that  degree,  that  they  would  perluade  us  the  earth 
fpontaneonfly  brought  forth  it’s  fruits  without  man’s  labour*,  that  all 
things  were  common  to  all ;  that  there  were  no  quarrels  nor  conten¬ 
tions  among  any  ;  but  that  all  the  earth  enjoyed  a  perfedt  feene  of 
uninterrupted  eafe,  peace,  faturity,  and  delight.  The  moral  of 
which  is, that  in  thepriftine  ftate  of  the  world,  men’s  reafon,  natures, 
and  manners,  were  more  perfedf,  and  conformable  to  the  rules  of 
juftice  and  equity;  and  according  as  this  their  original  moral  re&i- 
tude  declined,  and  gradually  became  depraved  and  corrupted  in  fub- 

fequent 


M  Y  T  H  O 


fequent  ages,  fo  the  poets  on  that  fcore  made  the  filver,  the  brafen, 
and  the  irorl  age, 'to  fucceed  in  order;  and  thereby  beautifully  repre- 
fented  the  fatal  gradation  from  primreval  virtue  to  modern  vice.  It 
is  fuppofed  this  excellent  fiHion  took  it’s  rife  from  Nebuchadnezzar’s 
dream. 

Jupiter,  according  to  hiftorians,  was  king  of  Crete  ;  and  having 
depofed  his  father,  afterwards  divided  the  kingdom  by  lot  with  his 
two  brothers  Neptune  and  Pluto  ;  and  becaufe  the  eaftern  part  fell  to 
Jupiter,  the  weftern  to  Pluto,  and  maritime  to  Neptune,  from  thence 
they  took  occafion  to  feign,  that  Jupiter  was  king  and  god  of  hea¬ 
ven,  the  fun  firft  rifing  on  his  dominions;  that  Pluto  was  the  ftfve- 
reign  of  hell,  becaufe  the  fun,  going  beneath  his  territories,  left  the 
earth  in  gloomy  darknefs  ;  Neptune  alfo  mud  needs  be  god  of  the 
feas,  whole  jurifdi&ion  lay  bordering  upon  them.  Again,  in  a  phi- 
lofophical  fenfe,  Jupiter  is  taken  for  the  air  and  heaven,  and  there¬ 
fore  commands  the  thunder,  lightning,  &c.  Some  by  Jupiter  under¬ 
fund  fate,  the  ftoical  caufe  of  all  things.  Others  fay,  by  Jupiter  is 
meant  the  foul  of  the  world,  or  that  principle  which  aiEluates  the 
world,  and  renders  it  prolific  and  productive  of  all  things. 

By  Apollo  is  meant  the  fun,  as  is  evident,  fince  he  was  the  god 
of  prophecy  and  divination,  as  the  fun  by  his  luminous  beams  dif- 
pels  darknefs,  and  brings  concealed  and  hidden  things  to  light. 
Apollo  prelided  over  the  art  of  medicine  ;  thus  the  fun  by  it’s  (alu- 
tary  and  balmy  rays  gives  natural  life  to  all  things,  and  caufes  the 
plants  and  herbs  to  grow  for  the  purpofes  of  health  and  medicine. 
Apollo’s  darts  are  an  apt  emblem  of  radiating  beams  of  light,  wdiich 
the  fun  as  it  were  darts  or  fhoots  upon  the  body  of  the  earth.  Laltly, 
Apollo  prefided  over  mufic ;  and  is  not  the  fun  the  true  caufe  of  the 
harmony  of  the  fpheres  r  And  does  not  his  harp  of  feven  firings 
reprelent  the  feven  planetary  orbs,  wherein  they  dance  about  the  fun 
perpetually  ? 

By  Mercury  is  meant  the  faculty  of  eloquence  or  ufe  of  fpeech.; 
his  name  in  Greek  (Hermes),,  being  compcfed  of  two  words,  figni- 
fying  to  fpeak.  Hence  he  is  called  the  nuncio  of  the  gods,  be¬ 
caufe  by  fpeech  we  are  able  to  communicate  our  thoughts  to  others, 
and  make  our  words  the  meflengers  of  our  minds.  Mercury  was 
■allowed  wings  ;  fo  our  words  fly  fwiftly  through  the  air :  he  held  a 
golden  wand,  to  fitew  the  excellency  of  feafonable  and  friendly  ad¬ 
monition  ;  he  was  the  interpreter  of  the  gods,  as  words  and  lan¬ 
guage  are  of  our  minds  to  one  another  :  he  was  the  god  of  merchan¬ 
dize,  fince  all  commerce  is  tranfaded  by  means  of  the  fociable 
faculty  of  fpeech.  He  conduced  the  fouls  of  the  dead  to  the  fhades 
below,  either  to  hell  or  the  Elyfian  fields  ;  which  fhews  how  much 
a  man’s  future  ftate  depends  upon  the  nature  and  tenor  of  our  fpeech 
and  difeotirfe  :  thus  our  Lord  fays,  “  By  thy  words  thou  fhait  be 
joftified,  and  by  thy  words  thou  fhait  be  condemned.”  He  ftole 
Vulcan’s  tools,  Venus’s  girdle,  and  attempted  Jupiter’s  thunder;  all 
which  fhew  the  thievifh  power  of  eloquence,  which  fteals  from  us 
our  very  fenfes,  and  difarms  us  of  our  reafon  in  the  attacks  of  love  and 
fophiftry. 

The  fable  of  Mars  holds  forth  the  nature  of  war :  his  counte¬ 
nance  and  adions  are  all  correfpondent  thereto  ;  and  all  fo  eafy  to 
be  interpreted  and  applied,  that  the  fable  itfelf  is  it’s  own  mytholo- 

.  gift- 

Bacchus  is  laid  by  fome  to  reprefent  Nimrod,  by  others  Mofes ; 
there  being  many  circumftances  in  which  he  maybe  thought  to  re- 
femble  both,  too  tedious  here  to  enumerate.  But  as  to  the  moral 
.fenfe,  it  is  obvious  Bacchus  means  wine  among  the  poets.  Thus 
Jupiter  is  faid  to  bear  Bacchus  in  his  thigh,  and  thereby  to  go  limp¬ 
ing;  which  fhews  how  we  reel  to  and  fro,  and  flagger  through  the 
influence  of  too  much  wine.  Bacchus  is  always  a  boy,  fo  the  oldeft 
men  when  drunk  are  as  filly  as  children.  Bacchus  is  naked  ;  and 
wine  divert  men  of  their  reafon,  and  make  them  lay  open 
'all  the  fecrets  of  their  minds  and  bodies  too  r  Bacchus  has  horns  ;  and 
how  many  does  wine  occafion  to  be  crowned  with  thofe  enfigns  of 
cucko.ldom  ?  Bacchus  was  enflamed  with  the  love  of  Venus  and 
Ariadne;  thus  wine  is  a  never-failing  provocative  to  venery  and  de¬ 
bauchery  ;  befidcs  abundance  of  other  parallel  cafes. 

-  By  Ju  NO,  the  confort  of  Jove,  is  meant  the  air:  file  was  both 
fifter  and  wife  to  Jupiter  ;  fo  the  air  was  produced  at  the  fame  time 
as  the  fky,  and  was  clofely  conjoined  therewith.  And  by  the  com¬ 
mixture  of  tWr influences  of  the  heavens,  and  the  vapours  of  the  earth 
in  the  air,  they  fuppofed  all  things  almoft  were  produced,  according 
as  the  moft  numerous  ifiue  of  gods  and  goddeffes  fprang  from  the 
embraces  of  Jove  and  Jurto. 

Minerva  is  fuppofed  by  fome  to  perfonate  Eve  in  the  mafk  of 
'fable;  but  be  that  as  it  will,  it  is  certain  {he  was  the  fymbol  of 
wifdom  and  chaftity  :  for  Minerva  was  born  of  Jupiter’s  brain  ;  thus 
true  wifdom  is  the  offspring  of  heaven,  and  chaftity  the  moft  hea¬ 
venly  and  godlike  virtue.  She  was  born  armed  ;  fo  a  wife  man’s 
foul  is  armed  with  wifdom  and  virtue,  and  is  thereby  rendered  in¬ 
vincible  :  (he  was  always  a  virgin,  as  the  wife  and  virtuous  perfon 
is  often  reprefented  as  clothed  with  virgin  innocence  and  purity. 
Minerva  has  a  fevere  and  ftern  countenance ;  for  nothing  renders  a 
man  more  awful  and  truly  great  and  noble,  than  fagacity,  prudence, 
and  a  blooming  virtue:  fhe  was  the  inventrefs  of  many  noble  and 
ufeful  arts ;  and  truely  moft  arts  and  fciences  have  owed  their  origi¬ 
nal  to  wifdom  and  learning.  Minerva’s  fpindle  and  diftaff  teach  an 
excellent  lefibn  of  induftry  to  every  virtuous  and  difereet  woman. 
When  Tirefias  faw  Minerva  naked,  he  loft  his  fight  indeed,  but 
•became  a  prophet  inftantly ;  (hewing  that  wifdom  and  virtue  infi¬ 
nitely  recompenfe  all  the  labour,  hardfhips,  and  damage  we  fuftain 
in  acquiring  them.  The  owl  was  facred  to  Minerva,  to  (hew  that  a 
wife  man  can  fee  where  others  are  ftark  blind.  Minerva  bore  in  her 
ftiield  the  (hocking  head  of  Medufa,  to  intimate,  nothing  is  more 
formidable  than  the  weapons  of  wifdom  and  virtue,  even  in  martial 
affairs. 
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ofThatk-V?NjUS,,S  the  emb,em  of  ,0Ve>  'swell  known;  the  manner 
wamo'n by?  dcC  arCS  ’f  t0  be  carnal  k,ft  ’  her  companions,  (hew  the 
ties  tn  dk?0flt,0n,S  r{  amor®us  Perf?ns>  and  'heir  ((range  propenfi- 
o  obfeene  pleafures.  She  prefides  over  beauty,  which  is  the 
great  tomenter  of  impure  defires  and  unchafte  love.  Vends  rides  in 
o  C]  i*™.1’  3nd  n°  wonder,  for  who  rules  with  more  imperious  fway 
d  lcads  more  captives  in  triumph,  than  the  pjftion  lull?  She  wears* 
?»n°WnK  aSLb£)ln?  aIways  vidorious.  She  carried  a  look  in  g-glafs, 
tew  her  the  frailty  of  her  beauty  by  the  briitlcnefs  of  the  giafs 
bhe  was  born  from  the  fea,  to  (hew  the  turbulent  and  reftlefs  ftate 
or  lovers.  She  was  wife  to  -Vulcan;  nothing  being  a  more  con- 
nt  aflociate  of  impure  and  unlawful  amours,  than  a  dark  deformity 

pyr^fl  ,je-pard  the  whorc>  was  ca"ght  in  chains  of  iron,  and 
expofed  naked  in  the  embrace  uf  her  lover,  to  the  contempt  of  the 

g  xis  ,  and  what  is  more  common  than  for  a  debauchee  to  walk  in 
he  iron  fetters  of  a  guilty  confcience,  and  be  expofed  to  the  con¬ 
tempt  and  derifion  of  all  ?  v 

M°ni  3  c°m,Ption  of  Tubal-Cain,  by  an  aphterefis  of 
he  hrft  fyllable  1  u  ;  for  then  it  will  be  Bal-Cain  ;  but  the  eaftern 
peop|e  pronounce  B  very  often  like  V,  which  in  this  cafe  makes 
alcain,  from  whence  Vulcan  eafily  flows.  Moreover  Vulcan 
was  a  blackfmith  and  the  god  of  fire;  and  Tubal-Cain  was  the  firft 
artificer  in  brafs  and  iron  we  read  of ;  and  of  confequence  they  were 

thnsfavei  Perf°n'I  SeCOrd!y’  r'V  PhiIofoPhical  pcnfe,  Vulcan  is  fire  ; 
ijUS  Vu'can  is  lame,  becaufe  fire  cannot  be  fupported  without  fuel. 

7™  iS JTn  heaven’  becaufe  the  lightning  is  darted 

thence  .and  fa  id  to  fall  on  the  ifland  Lemnos,  becaufe  it  is  remark- 
ab.y  fubjed  to  lightning.  Thirdly,  Vulcan,  in  a  moral  fenfe,  is  the 
flame  of  love ;  he  was  the  hufband  of  Venus ;  and  whoever  give 
themfelves  up  to  her,  fhe  feldom  fails  to  make  them  VulcansT  as 
hlthy,  nafty,  and  deformed  as  he,  as  black  as  hell.  Every  effemi¬ 
nate  man  is  a  Vulcan,  a  blackfmith,  who,  with  his  (Cyclops,)  de¬ 
formed  and  fightlefs  paflions,  is  always  toiling  at  the  burning  forge 
of  lurt,  and  making  thunderbolts,  which  at  laft  will  fall  on  his  own 
head. 


Prometheus,  the  fon  of  Iapetus,  is  faid  to  have  made  a  man  of 
clay  or  earth,  and  afterwards  to  fteal  fire  from  heaven,  in  order  there¬ 
with  to  put  life  and  foul  into  his  man  ;  this  theft  fo  difpleafed  Ju¬ 
piter,  that  he  fent  Pandora  into  the  world  to  Piomotheus  with  a 
box,  from  which,  when  opened  by  her  hufband  Epimetheus,  there 
flew  out  all  forts  of  evils  and  difeafes  which  have  peftered  mankind 
ever  fince.  And  afterwards  Prometheus  was  chained  to  mount  Cau¬ 
casus,  and  an  eagle  perpetually  preyed  on  his  liver,  as  a  farther  pu- 
mfhment  of  his  impiety.  As  to  the  moral  of  all  this,  we  think  his 
making  a  man  of  clay  indy  aliude  to  the  creation  of  Adam  out  of  the 
duft  of  the  earth  :  and  that  Pandora  (who  alfo  was  made  by  Vulcan 
at  Jupiter  s  command,  and  whom  every  deity  adorned  with  various 
gifts,  Minerva  giving  her  wifdom,  Venus  beauty,  Apollo  mufic, 
Mercury  eloquence,  &c.)  was  Eve,  who,  before  the  fall,  poffeffed  all 
the  heavenly  graces  and  endowments  poflible,  but  by  her  tranfgref- 
fion  (the  fatal  box)  fhe  opened  the  way  for  all  the  fubfequent  evils 
and  tnifehiefs  in  the  world. 

Deucalion,  and  his  wife  Pyrrha,  were  faid  to  reign  in  Theffaly, 
when  a  deluge  happened  fo  great  that  it  overflowed  the  earth,  and 
deftroyed  all  mankind,  excepting  only  Deucalion  and  his  wife  Pyr¬ 
rha,  who  were  carried  in  a  little  (hip  upon  mount  Parnaffus ;  and 
when  the  waters  abated,  they  confulted  the  oracle  of  Themis,  to 
know  how  mankind  might  be  again  reftored  ;  the  anfwer  was,  They 
(hould  caft  the  bones  of  their  great  mother  behind  them,  (i.  e.  the 
((ones  of  the  earth  ;)  accordingly  they  did  fo,  and  from  thefe  ftones 
fprang  a  new  race  of  men  and  women.  All  which,  it  is  very  evi¬ 
dent,  is  but  a  poetical  metamorphofis  of  Noah’s  flood,  and  fome  of 
it’s  moft  confiderable  circumftances. 

Iphigenia  was  the  daughter  of  Agamemnon  and  Ciytemneftra; 
her  father  by  chance  killed  a  flag  of  Diana’s,  who  in  revenge  flop¬ 
ped  the  paflage  of  his  fleet  with  contrary  winds,  and  the  oracle  told 
them  that  Diana  would  not  be  appeafed,  unlefs  fome  of  Agamen- 
non’s  blood  were  facrificed.  Whereupon  Ulyffes  got  Iphigenia 
from  her  mother  by  craft ;  but  as  {he  flood  by  ’the  altar  at  Aulis, 
ready  to  be  facrificed,  Diana  pitied  her,  and  put  a  hind  in  her  ftead  ; 
and  made  her  one  of  her  priefteffes,  who  folemnized  her  facrifices 
with  human  blood.  This  plainly  appears  to  be  the  feripture-hiftory 
of  Jephtha’s  daughter,  under  the  difguife  of  poetical  fi&ion,  and 
fome  fabulous  accommodations. 


Defcriptions  of  the  deities-  worjhipped  by  the  Pagans ,  according  to  their 
conceptions  oj  them,  are  to  be  found  under  their  feveral  names ,  in  this 
work. 

MYTTOTON,  a  mixed  fort  of  country  food,  eaten  by  the  la¬ 
bouring  people  among  the  ancients,  and  made  of  garlic,  onions, 
eggs,  cheefe,  oil,  and  vinegar.  t  It  was  accounted  a  very  wholefome 
repaft. 

MYURUS,  in  medicine,  an  epithet  for  a  fort  of  finking  pulfe, 
when  the  fecund  ftroke  is  lefs  than  the  firft ;  the  third  than  the  fe- 
cond,  and  fo  on.  Of  this  there  are  two  kinds;  the  firft,  when  the 
pulfe  finks  fo  as  never  to  arife ;  the  other,  when  it  returns  again, 
and  rifes  in  fonje  degree.  Both  are  efteemed  bad  prefages. 

MYXINE,  in  natural  hiftory,  a  genus  of  the  intefina  clafs  of 
worms,  whole  body  is  round,  and  carinated  in  the  lower  part ;  the 
mouth  is  cirrhous ;  the  jaws  are  pinnated*  and  furnifhed  with  many 
(harp  teeth  ,  and  it  has  no  eyes. 

MYXON,  or  Bacchus,  in  ichthyology,  a  fifh  of  the  mullet  kind  ; 
it  refembles  the  common  mullet ;  but  it’s  head  is  lefs  pointed*  and 
its  body  is  covered,  betide  the  feales,  with  a  mucous  matter:  it  has  a 
remarkable  irregularity  in  the  manner  of  its  fwimming,  and  looks 
red  about  the  lips  and  covering  of  the  gills. 

i6R  N,  A 
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NAME. 


NA  liquid  confonant,  and  the  thirteenth  letter  of  the 
Greek,  Latin,  Englilh,  &c.  alphabets. 

It  is  formed  from  the  old  Greek,  anJ  that  from 
the  old  Hebrew  nun.  It’s  found  is  formed  by  a 
A  ftrong  expreflion  of  the  voice  through  the  mouth  and 
J  noftrils,  being  at  the  fame  time  intercepted  by  ap¬ 
plying  the  tongue  to  the  fore  palate,  and  the  lips  or  mouth  open 
It  fuffers  no  confonant  immediately  after  it  in  the  beginning  of 
words  or  fyllables ;  nor  any  before  it  but  g,  k,  and/,  as  gnaw,  knave, 

^"  a’s  ^numeral,  N  (lands  for  900  :  according  to  the  verfe  in  Baro- 


nius, 

N  quoque  Nonagintos  numero  deftgnat  habendos. 

And  when  a  line  was  druck  over  it,  N,  9000.  N,  or  N°,  (lands 
for  numero,  i.  e.  in  number ;  and  N.  B.  for  nota  bene,  note  well,  or 

obferve  well.  .  '  «  „  M 

Among  the  ancient  Romans,  N  denotes  Nepos,  Nonnius,  oec.  in. 
C.  Nero  Csefar,  or  Nero  Claudius ;  N.  L.  non  liquet,  meaning  that 
the  caufe  was  not  clear  enough  for  fentence ;  N.  P.  notarius  ptwhcus; 

and  N  B  L,  (lands  for  nobilis.  ,  . 

NAAM,  Namium,  in  law,  the  lawful  or  unlawful  taking  or 

diftraining  another  man’s  moveable  goods. 

Naam,  lawful,  is  a  reafonable  diftrefs,  proportionable  to  the  va¬ 
lue  of  the  thing  diftrained  for ;  and  anciently  called  either  vij  or 
mort,  as  it  was  made  of  quick,  or  dead  chattel. 

Lawful  naam,  is  fo  either  by  the  common  law ;  as  when  a  man 
takes  another  s  beads  doing  damage  in  his  ground  ;  or  by  a  man  s 
particular  fad,  as  on  account  of  fome  contrad,  &c. 

Naam,  or  Namium,  unlawful,  is  the  unjuft  taking  the  cattle  of 
another,  or  driving  them  to  an  unlawful  place,  pretending  damages 
done  by  them.  In  fuch  cafe,  the  owner  of  the  cattle  may  demand 
fatisfadion  for  the  injury,  which  is  called  p/aeitum  de  namto  vetito. . 

NABO,  or  Nebo,  in  mythology,  a  deity  of  the  Babylonians, 
who  poflefled  the  next  rank  to  Bel.  It  is  mentioned  by  Ifaiah,  ch. 
xlvi.  verfe  I. 

NABOB,  an  Indian  viceroy,  or  governor  of  a  province. 

NABONASSAR,  or  ara  of  Nabonaffar,  a  method  of  computing 
time  from  the  commencement  of  that  prince’s  reign. 

The  beginning  of  NabonaJJ'ar’s  reign  is  of  great  importance  in 
chronology;  becaufe  Ptolemy  allures  us,  there  were  aftronomical 
obfervations  made  by  the  Chaldasans  from  Nabonaffar  to  his  time  ; 
and  Ptolemy,  and  the  other  aftronomers,  account  their  years  from 
that  epocha.  See  tbe  article  Astronomy. 

NADAB,  the  fovereign  pontiff,  or  high  pried  of  the  Perfians, 
whofe  dignity  is  the  fame  as  that  of  the  multi  among  the  Turks; 
with  this  difference  only,  that  the  nadab  may  dived  himfelf  of  his 
ecclefiaftical  office,  and  pafs  to  civil  employment,  which  the  mufti 
is  not  allowed  to  do.  See  the  article  Muphti. 

The  nadab  takes  place  next  after  the  attnath  dulet,  or  prime  mi- 
nifter ;  he  has  two  judges  under  him,  called  the  (hiek  and  the  cafi, 
who  decide  all  religious  matters,  grant  divorces,  and  are  prefent  at 
contrads  and  public  ads,  and  thefe  have  deputies  in  all  the  cities  of 
the  kingdom. 

NADIR,  in  aflronomy,  a  point  in  the  heavens  diametrically  oppo- 
fite  to  the  zenith. 

The  nadir  is  that  point  diredly  under  our  feet  ;  or  a  point  in  a 
right  line  drawn  from  our  feet  through  the  center  of  the  earth,  and 
terminating  in  the  under-hemifphere.  The  zenith  and  nadir  are  the 
two  poles  of  the  horizon,  each  being  90 0  diftant  from  it,  confe- 
quently  each  in  the  meridian. 

Nadir,  fun's,  is  the  axis  of  the  cone  projeded  by  the  lhadow  of 
the  earth  ;  thus  called,  becaufe  that  axis  being  prolonged,  gives  a 
point  in  the  ecliptic  diametrically  oppofite  to  the  fun. 

Nadir-//-£/w,  in  the  Turkifh  offices,  the  fuperintendant  over 
the  wardrobe. 

NALNIA,  in  mythology,  a  goddefs  who  prefided  over  lamenta¬ 
tions  and  funerals  ;  alfo  a  funeral  dirge  or  fong. 

NiEVI,  in  furgery,  marks  or  excrefcences  made  on  the  (kin  of  an 
infant  before  its  birth,  by  the  imagination  of  the  mother.  They 
are  to  be  removed,  as  warts,  by  ligature,  cautery,  or  extirpation  with 
a  knife.  See  the  articles  Imagination,  Excrescences,  Mon¬ 
ster,  for  further  remarks  on  this  fnbjed. 

NAHUM,  or,  the  Prophecy  of  Nahum,  a  canonical  book  of  the 
Old  .Teftament.  Nahum,  the  feventh  of  the  twelve  lefler  prophets, 
vvas  a  native  of  Elkoihai,  a  little  village  of  Galilee.  The  fubjed  of 
his  prophecy  is  the  deftrudion  of  N  ineveh,  which  he  deferibes  in  the 
molt  lively  and  pathetic  manner:  his  ftyle  is  bold  and  figurative,  and 
can  hardly  be  exceeded  by  the  moll  perfed  mafters  of  oratory.  This 
prophecy  was  verified  at  the  fiege  of  that  city,  by  Aftyages,  in  the 
year  of  the  world  4378,  fix  hundred  and  twenty-two  years  before 
Chrifl. 

The  time  of  Nahum's  death  is  unknown;  the  Greek  menologies, 
and  the  Latin  martyrologies,  place  his  feftival  on  the  firft  day  of 
December. 

NAIADS,  in  mythology,  the  nymphs  of  the  fountains. 

NAIANT,  or  natant,  q.  d.  fwimming;  a  term  in  heraldry, 
ufed  in  the  blazoning  of  fifties,  when  drawn  in  a  horizontal  pofture  ; 
iels-wife,  or  tranfverfely,  acrofs  the  efcutcheon ;  that  being  their 
natural  fwimming  pofture. 

NAILING,  or  fpiking  of  cannon,  the  driving  of  a  nail,  or  iron 
Ip  1  Re ,  by  force,  int<J  the  touch-hole  of  a  piece  of  artillery  ;  fo  as  to 
render  h  for  fome  time  ufelefs  to  the  enemy. 

NAILS,  in  anatomy,  a  kind  of  horny  excrefcences,  growing 
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over  the  ends  of  the  fingers  and  toes  of  men,  and  feveral  other  ani¬ 
mals  ;  much  of  the  fame  nature  with  the  hoofs  of  others. 

Hoofs  are  nothing  elfe  but  a  number  of  fmall  hufks,  anfwering  to 
fo  many  papillae  of  the  fkin ;  and  it  may  be  concluded,  that  nails  are 
no  more  than  the  covers  or  (heaths  of  the  papillae  pyramidales  of  the 
(kjn  on  the  extremities  of  the  fingers  and  toes,  which  dry,  harden, 
and  lie  upon  one  another.  Their  ufe  is  to  ftrengthen  and  defend  the 
ends  of  the  fingers  in  handling  any  hard  and  rugged  bodies  ;  that  part 
being  exceedingly  fenfible,  by  reafon  of  the  great  number  of  nerves 
which  terminate  here  for  the  fenfation  of  feeling. 

Nails,  in  building,  Sec.  are  little  metalline  members,  ferving  to 
bind  or  fatten  the  parts  together,  &c. 

The  feveral  kinds  of  nails  are  very  numerous.  As  back  nails ; 
made  with  flat  (hanks  to  hold  fad,  and  not  open  the  wood.  Clamp 
nails,  thofe  proper  to  faften  the  clamps  in  buildings,  Sec.  Clafp  nails, 
whofe  heads  are  flatted,  and  clafping  and  (ticking  into  the  wood, 
render  the  work  fmooth,  fo  as  to  admit  a  plane  over  it :  the  mofl 
common  in  building  are  diftingui(hed  by  10/  20 d.  23.  Sec.  Clench 
nails,  thofe  ufed  by  boat,  barge,  &c.  builders,  with  boves  or  nuts, 
and  often  without ;  for  fine  work,  they  are  made  with  clafp  heads, 
or  with  the  head  beat  flat  on  two  (ides.  Clout  nails,  thofe  qrdinarily 
ufed  for  nailing  on  of  clouts  to  axle-trees  ;  they  are  flat  headed  nails, 
and  iron  work  is  ufually  fixed  with  thefe  nails.  Deck  nails,  thofe 
proper  for  fattening  of  decks  in  (hips,  doubling  of  (hipping,  and 
floors  laid  with  planks.  Dog  nails,  or  jo  bent  nails,  proper  for  fatten¬ 
ing  of  hinges  to  doors,  Sec.  Flat  points  are  of  two  kinds,  viz.  long, 
much  ufed  in  (hipping,  and  proper  where  there  is  occalion  to  draw 
and  hold  faft,  yet  no  neceffity  of  clenching  ;  and  Jhort,  which  are  for¬ 
tified  with  points,  to  drive  into  oak  or  other  hard  wood.  Lead  nails, 
ufed  to  nail  lead,  leather,  and  canvas,  to  hard  wood  r  thefe  are  clout 
nails  dipped  in  lead  or  folder.  Port  nails ,  commonly  ufed  to  nail 
hinges  to  the  ports  of  (hips.  Ribbing  nails,  ufed  to  faften  the  ribbing, 
to  keep  the  ribs  of  (hips  in  their  place  in  building.  Rofe  nails  are 
drawn  four-fquare  in  the  (hank,  and  commonly  in  a  round  tool. 
Rather  Mails,  chiefly  ufed  to  faften  rother-irons  to  fhips.  Scupper 
nails,  much  ufed  to  faften  leather  and  canvas  to  wood.  Sharp  nails , 
much  ufed,  efpecialfy  in  the  Weft  Indies,  made  with  (harp  points 
and  flat  (hanks.  Sheathing  nails,  ufed  to  fatten  (heathing- boards  to 
(hips :  the  rule  for  their  length  is,  to  have  them  full  three  times  as 
long  as  the  board  is  thick.  Square  nails,  of  the  fame  (hape  as  Jharp 
nails ;  chiefly  ufed  for  hard  woods.  Brads,  long  and  (lender,  with¬ 
out  heads,  chiefly  ufed  for  thin  deal  work,  to  prevent  fplitting.  To 
which  may  be  added  tacks ;  the  fmalleft  ferving  to  faften  paper  to 
wood ;  middling,  for  wool -cards  and  oars ;  and  larger,  fin  uphol- 
(lerers  and  pumps.  They  are  diftinguiftied  by  the  names  of  white 
tacks,  2d.  3/  and  4d.  tacks. 

Nails  are  faid  to  fie  toughened,  when  too  brittle,  by  heating  them  in 
a  fire-fhovel,  and  putting  fome  tallow  or  greafe  among  them. 

Nails  are  fold  fix  fcore  to  the  hundred. 

Nail,  in  the  manege.  The  different  pofition  of  the  nails  of  the 
bridle,  or  left  hand  of  the  horfeman,  gives  the  horfe  a  facility  of 
changing  hands,  and  forming  his  departure,  and  flop  ;  by  reafon  that 
the  motion  of  the  bridle  follows  fuch  a  pofition  of  the  nails.  To 
give  a  horfe  head,  you  mud  turn  the  nails  downwards.  To  turn  the 
horfe  to  the  right,  you  muft  turn  them’ upwards,  moving  your  hand 
to  the  right.  To  change  to  the  left,  you  muft  turn  the  nails  down, 
and  bear  to  the  left.  To  (lop  the  horfe,  you  muft  turn  them  upwards, 
and  lift  up,  or  raife  your  hand. 

Nail  is  alfo  a  fort  of  long  meafure,  chiefly  ufed  in  the  commerce 
of  cloths  ;  containing  the  fixteenth  part  of  a  yard.  ' 

NAKED,  in  architecture.  Naked  of  a  wall,  Sec.  is  the  furface, 
or  plane,  from  whence  the  projeCtures  arife ;  or  which  ferves  as  a 
ground  to  the  projeClures. 

Thus,  we  fay,  a  pilafter  ought  to  exceed  the  naked  of  the  wall  by 
fo  many  inches  ;  and  that  the  foliages  of  a  capital  ought  to  anfwer  to 
the  naked  of  the*  column. 

A  flooring  is  faid  to  be  naked,  before  the  boards  are  laid  over  the 
joifts  :  the  naked  roofing  or  carcafing  is  applied  to  the  roof  before  the 
tiles  are  laid  on  the  rafters. 

NAKIB,  the  deputy  to  the  cadilifkier,  or  lord  high  chancellor  of 
Egypt. 

NAKOUS,  a  mufical  inftrument,  confiding  of  two  braf^ptates, 
which  are  fufpended  by  firings,  and  ftruck  together  fo  as  to  beat 
time:  they  are  ufed  in  the  Coptic  churches  in  Egypt,  and  in  the 
Mahometan  proceffions. 

N  AME,  nomen,  denotes  a  word  whereby  men  have  agreed  to  ex- 
prefs  fome  idea ;  or  which  ferves  to  fignify  a  thing  or  fubjeCt  fpoken 
of.  This  the  grammarians  ufually  call  a  noun  ;  though  their  noun 
is  not  of  quite  fo  great  an  extent  as  our  name. 

Originally,  every  perfon  had  but  one  name ;  as  among  the  Jews, 
Adam,  &c.  among  the  Egyptians,  Bufiris  ;  among  the  Chaldees, 
Ninus  ;  the  Medes,  Aftyages  ;  the  Greeks,  Diomedes  ;  the  Romans, 
Romulus;  the  Gauls,  Divitiacus;  the  Germans,  Arioviftus;  the 
Britons,  Caffibelan ;  the  Englifh,  Hengift,  &c.  and  thus  of  other 
nations,  except  the  favages  of  mount  Atlas,  whom  Pliny  and  Mar-r 
cellinus  reprefent  as  anonymi,  namelefs. 

Names  are  either  proper  or  appellative.  Proper  names  are  thofe 
which  reprefent  fome  individual  thing  or  perfon,  fo  as  to  diftinguilh 
it  from  all  other  things  of  the  fame  fpecies  ;  as  Ariftotle,  which  re- 
prefents  a  certain  philofopher.  Proper  names  are  ejther  called 
Chriftian,  as  that  given  us  at  baptifm,  or  furnames  ;  the  firft  im- 
pofed  for  the  diftin&ion  of  perfons,  anfwering  to  the  Roman  pr<£ - 
nomen  ;  the  fecond  for  the  diftinCtion  of  families  ;  anfwering  to  the 
nomen  of  the  Romans,  and  the  patronymicum  of  the  Greeks. 
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In  monafteries,  the  religious  affume  new  names  at  their  admit¬ 
tance,  to  fhew  they  are  about  to  lead  a  new  life,  and  .have  renounced 
the  world,  their  family,  and  even  their  name ;  as,  brother  Henrv  of 
the  holy  Sacrament ;  filter  Mary  of  the  Incarnation,  &c.  The 
popes  alio  chatigc  their  names  at  their  exaltation  to  the  pontificate, 
and  it  is  frequent  in  Italy  to  join  the  name  of  fome  faint  in  a  kind  of 
devotion  to  the  chriftian  name. 

Appellative,  or  general  names,  are  thofe  which  fignify  common 
ideas,  or  which  are  common  to  feveral  individuals  of  the  fame  fpe- 
cies,as  a  horfe,  animal,  &c. 

NAN  TES,  edict  of,  in  ecclefiaftical  hiftory,  a  famous  edi<5t 
drawn  up  at  Nantes  in  the  year  1598,  by  which  Henry  IV.  granted 
to  the  profelforsof  the  reformed  or  Proteftant  religion,  the  liberty  of 
ferving  God  according  to  their  confciences,  and  a  full  fecurity  for 
the  enjoyment  of  their  civil  rights  and  privileges,  without  perfec¬ 
tion  or  moleftation  from  any  quarter.  This  edid  reftored  and  con¬ 
firmed,  in  the  fulleft  terms,  all  the  favours  that  had  ever  been  granted 
to  the  Proteftants  by  other  princes,  and  particularly  by  Henry  III. 
To  thefe  privileges  others  were  alfo  added,  which  had  never  been 
granted,  nor  even  demanded  before  :  fuch  as  free  admiflion  toall  em¬ 
ployments  of  truft,  honour,  and  profit  ;  the  eftablifhment  of  courts 
and  chambers,  in  which  the  profeffors  of  the  two  religions  were 
equal  in  number  ;  and  permitting  the  children  of  proteltants  to  be 
educated,  without  any  moleftation  or  conftraint,  in  the  public  uni: 
verfities.  This  edid  was  revoked  by  Lewis  XIV.  at  the  inftigation 
of  the  bifhops  and  jefuits,  in  the  year  1685,  the  confequence  of 
•which  was  very  beneficial  to  almoft  all  the  proteftant  countries  of 
Europe ;  and  more  efpecially  to  the  commerce  of  Holland  and  Eng¬ 
land.  The  number  of  refugees,  who  on  this  occafion  fled  from 
France,  and  carried  their  (kill  and  induftry  in  various  manufadures 
to  other  countries,  was  at  a  moderate  computation,  more  than  halt 
a  million. 

N  APE,  is  ufed  for  the  hind  part  of  the  neck ;  by  reafon,  perhaps, 
of  the  foft,  fhort  hair  growing  thereon,  like  the  nap  of  cloth. 

NAPHTHA,  in  natural  hiftory,  the  name  of  a  genus  of  fluid 
foflils,  the  charaders  of  which  are,  that  they  are  of  a  thin  confif- 
tcnce,  bright  and  pellucid,  of  a  ftrong  fmell,  very  readily  inflam¬ 
mable,  and,  when  pure,  burning  away,  without  ieaving  any  refi- 
duum. 

The  naphtha  is  found  in  confiderable  quantities  floating  on  the 
water  of  certain  fprings,  principally  breaking  out  at  the  fides  of 
hills  in  Perfia,  Tartary,  and  fome  parts  of  the  empire  of  China, 
where  jf  a  lighted  candle  be  held  near  the  furface,  it  takes  fire  and 
overfpreadsthe  furface  of  the  water  for  a  great  extent,  with  a  ftrong 
white  flame,  and  emits  a  very  difagreeable  fmell.  It  is  thinner  than 
the  exprefled  vegetable  oils,  but  fomcwhat  thicker  than  the  fine 
diftilled  ones.  It  is  of  a  very  pale  yellow  with  a  caft  of  brown  in  it. 
It  has  a  fharptafte,  and  a  very  penetrating  fmell  of  the  bituminous 
kind,  and  approaches  fome  what  to  that  of  the  diftilled  oil  of  amber. 
When  pure,  it  will  burn  wholly  away.  And  in  places  where  it  is 
common,  it  exhales  a  vapour  that  takes  fire  at  the  approach  of  any 
flame,  and  burns  a  pretty  way.  The  genuine  naphtha  is  very  rare  in 
Europe;  it  is  not  known  to  be  anywhere  naturally  produced  here, 
and  what  we  fee  of  it  is  generally  fophifticated.  Diftilled  by  the  re¬ 
tort,  it  yields  an  oil  fomewhat  thinner  than  it  was  originally,  and  of 
a  weaker  fmell.  The  fubftance  remaining  at  the  bottom  of  the  re¬ 
tort,  has  much  the  refemblance  of  amber;  and  Dr.  Hill  thinks  it 
highly  probable,  that  the  origin  of  all  the  amber  in  the  world  is  from 
the  fame  fort  of  principle  ;  nay,  he  tells  us,  that  he  has  fucceeded  fo 
far  in  an  attempt  to  make  amber  by  thisfluid  and  anacid  drawn  from 
the  crude  pyrites,  that  he  has  produced  a  friable  fomewhat  pellucid 
matter,  having  all  the  properties  of  amber  except  its  hardnefs  and 
clearnefs,  and  yielding  a  true  fait  and  oil  of  amber  on  diftillation. 
See  the  article  Amber. 

The  medicinal  virtues  of  the  naphtha  are  the  fame  with  the  com¬ 
mon  petroleum,  but  in  a  more  remifs  degree.  It  is  ufed  externally 
on  many  occafions  in  Perfia ;  and  is  taken  inwardly,  a  few  drops 
for  a  dofe,  in  colics.  The  principal  ufe  made  of  it,  however,  is 
burning  in  lamps  ;  for  which  purpofe  it  is  very  proper. 

NAPUS,  navew,  in  botany,  a  fpecies  of  the  braffica ,  or  cab¬ 
bage,  of  which  there  are  two  varieties,  viz.  the  garden,  or  fweet 
navew,  and  the  wild  navew,  or  rape.  The  roots  of  the  garden  na- 
vew  are  warmer  and  more  grateful  than  thofe  of  the  common  tur- 
nep,  and  are  faid  to  afford,  in  their  decotftion,  a  liquor  beneficial  in 
difordersof  the  breaft  ;  as  coughs,  afthmas,  and  confumptions. 

NARCISSUS,  the  daffodil,  a  genus  of  the  hexandria  mono- 
gynia  clafs.  The  corolla  confifts  of  fix  leaves,  and  the  nedfarium  of 
one  intire  funnel-fhaped  leaf,  and  the  ftamina  are  fituate  within 
the  nedtarium.  There  are  14  fpecies,  only  two  of  which  are  na¬ 
tives  of  Britain,  viz.  the  poeticus,  common  pale  daffodil,  or  prim- 
rofe  peerlefs  ;  and  the  pfeudo -narciffus,  or  wild  Englifh  daffodil. 
The  root  of  the  common  daffodil  is  emetic,  vulnerary,  and  de¬ 
tergent. 

NARCOTICS,  (from  the  Greek  vx^kutixos  ,  of  va^xoio-ig,  drowji- 
nefs,)  in  medicine,  opiates,  or  medicines  that  excite  drowfinefs  and 
fleep.  Seethe  article  Opiate. 

Narcotics,  called  alfo  hypnotics,  and  foporifics ,  adt  by  calming  and 
diminifhing  the  motion  of  the  blood  and  fpirits. 

In  diforders  of  the  ltomach  and  inteftines,  all  things  which  induce 
a  ftupor  are  very  cautioufly,  or  never  at  all,  to  be  exhibited  ;  becaufe 
no  kind  of  medicines  is  fo  pernicious  and  injurious  to  the  tone  and 
motion  of  the  nervous  parts.  To  preferve  health,  and  prevent  dif- 
cales,  nothing  is  fo  effectual  as  to  maintain  that  tone,  ftrength,  and 
motion  of  what  they  call  the  prima  via,  or  firft  palfages,  becaule 
that  moft  falutary  excretion  which  is  performed  by  ftool,  and  dif- 
c barges  the  fordes,  which  are  the  recrements  remaining  after  digef- 
tion,  or  colledted  from  all  parts  of  the  body,  depends  chiefly  thereon. 
Where  this  evacuation  is  fuppreffed,  or  elfe  performed  after  a  flow 
and  remifs  manner,  a  deluge  of  vicious  humours  is  foon  colledled, 
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and  been rhes  the  caufe,  as  well  as  fomenter,  of  difeafes.  Nowtheie 
is  nothing  which  fo  effedtually  diminifhes  the  periffaltic  motion  of* 
the  inteftines,  and  fuppreffes  inteftinal  excretion,  as  fedatiVcs  and 
anodynes,  the  truth  of  which  is  attefted  by  experience  ;  for  as  all 
rtnnedits.fo  efpecially  thofe  which  are  of  a  draftic  quality,exert  their 
efficacy  firft  and  principally  upon  the.ftbmach  and  inteftines. 

NARRAT  ION,  in  oratofy  and  hiftory,  a  recital,  of  rehearfalof 
a  fadt  as  it  happened,  or  as  it  is  fuppofed  to  have  happened. 

Narration  is  of  two  kinds,  either  fmiple,  and  htjlorical ;  as  where 
the  auditor  or  reader  is  fuppofed  to  hear  or  read  of  a  tranfadlion  at 
fccond  hand  :  or  artificial  and  fabulous ;  as  where  their  imaginations! 
are  raifed,  and  the  aCfion  is,  as  it  were,  re-a£ted  before  them. 

The  narration,  according  to  the  writers  of  rhetoric,  makes  the 
fecond.  part  of  a  juft  fpeech,  or  harangue  ;  viz.  that  immediately 
following  the  exordium.  It  makes  the  whole  of  a  hiftbry ;  abating 
for  the  occafional  refledtions,  epifodes,  and  digrefflons. 

Cicero  requires  four  properties  in  a  good  narration  ;  Viz.  perfpi- 
cuitv,  probability,  brevity,  and  fweetnefs. 

.  The  narration  is  rendered  perfpicuous,  by  obferving  theofder  of 
time,  by  uling  none  but  proper  and  known  terms,  with  fhort,  tho’ 
full  and  explicit  fentences,  joined  by  proper  particles,  (hewing  theif 
connexion  and  dependence,  and  by  reciting  the  adfion  uninterrupt¬ 
edly,  and  with  fuitable  tranfitions.  It  is  rendered  probable,  by  the 
ciediqility  of  the  narrator,  by  the  iimplicity  and  opennefs  of  the  nar¬ 
ration,  by  avoiding  every  thing  far  remote  from  the  common  fenfe 
and  opinion  of  mankind,  and  by  a  precife  detail  of  circumftances. 
It  is  rendered  brief,  by  taking  it  up  no  higher  than  is  juft  necef- 
fary  ;  nor  fetching  it  back,  as  that  impertinent  author  in  Horace, 
gemim  helium  Trojanumorditur  ab  avo ;  and  by  avoiding  all  trivial 
circumftances.  Laftly,  it  is  rendered  fweet,  pleafant,  and  entertain¬ 
ing,  by  ufing  fmooth,  numerous,  and  well  founding  words ;  by 
arranging  them,  fo  as  to  avoid  any  hiatus,  orclafhing  ;  by  the  great- 
nefs,  novelty,  and  unexpedlednels  of  the  things  related  ;  and  by  en¬ 
riching  it  with  tropes  and  figures  ;  as,  frequent  admirations,  excla¬ 
mations,  interrogations,  expe&ations,  fufpCnces,  furprifing  events, 
by  grief,  joy,  fear,  &c.  See  Numbers,  Cadence,  and  Trope. 

Narration,  in  poetry,  is  ufed  for  the  action,  or  event,  that 
makes  the  fubjeft  of  an  epic  poem;  The  narration  includes  thfe 
whole  adlion,  epifodified,  with  all  it’s  circumftances,  add  it’s  orna¬ 
ments* 

NARROW ,  in  the  manege*  A  horfe  Is  faid  t Onatrow,  wheri  he 
does  not  take  ground  enough,  or  does  not  bear  far  enough  out  to  the 
one  hand  or  to  the  other.  If  your  horfe  narrows ,  you  mutt  aflift 
him  with  the  infide  rein,  that  is,  you  muft  carry  your  hand  to  the 
outfide,  and  prefshim  forward  upon  ftrait  lines  with  the  calves  of 
your  legs. 

NARWAL,  a  fifh  of  the  whale  kind,  more  frequently  called  the 
fea-va  1  corn. 

NASAL,  in  grammar,  &c.  is  applied  to  thofe  ftmple  founds,  of 
letters,  in  whofe  formation  the  nofe  is  the  principal  organ  ;  and 
particularly  where  the  found  formed  is  pafled  through  the  nofe ;  fuch 
are  an,  en,  in,  on,  un. 

NATALIS,  Natalis  dies,  or  Natalitius,  properly  figni- 
fics  a  man’s  birth-day.  See  the  article  Nativity. 

The  word  was  firft  ufed  among  the  heathens,  to  fignify  the  feaft 
held  on  the  anniverfary  of  the  birth  day  of  an  emperor  ;  whence  it 
came,  in  time,  to  fignify  any  fort  of  feaft  ;  and  the  primitive  chrif- 
tians  ufed  it  in  this  fenfe*  / 

NATES,  or  dunes,  a  term  exprefling  thofe  two  flefhy  pofterior 
parts  of  the  body,  commonly  called  the  buttocks. 

NATION,  a  collective  term,  ufed  for  a  confiderable  people  in¬ 
habiting  a  certain  extent  of  land,  confined  within  fixed  limits,  and 
under  the  fame  government. 

A  peculiar  chara&eriftic  is  applied  to  each  nation  :  and  we  pro¬ 
verbially  fay,  Light  as  a  Frenchman,  waggij}}  as  an  Italian;  grave  as 
a  Spaniard,  ferious  as  an  Englithman,  fierce  as  a  Scotfman,  drunken 
as  a  German,  idle  as  an  Irilhman,  deceitful  as  a  Greek,  &c.  St.  Paul 
alfo  fays  of  the  people  of  Crete,  in  a  quotation  from  one  of  their 
own  writers,  “  The  Cretians  are  always  lyars,  evil  beafts,  flow 
bellies.”  See  Titus  i.  12. 

NATIONAL  debt,  is  the  debt  due  by  the  ftate  to  the  public,  on 
account  of  monies  borrowed  and  funded  for  defraying  the  charges 
of  government. 

In  order  to  trace  the  origin  of  this  debt,  it  is  proper  to  be  con- 
fidered,  that  after  the  Revolution,  when  our  conne&ions  with  Eu¬ 
rope  introduced  a  new  fyftem  of  foreign  politics,  the  expences  of 
the  nation,  not  only  in  fettling  the  new  eftablifhment,  but  in  main¬ 
taining  long  wars,  as  principals  on  the  continent,  for  the  fecurity 
of  the  Dutch  barrier,  reducing  the  French  monarchy,  fettling  the 
Spanifh  fucceflion,  fupporting  the  houfe  of  Auftria,  maintaining  the 
liberties  of  the  Germanic  body,  and  other  purpofes,  increafed  to  an 
unufual  degree  ;  inafmuch  that  it  was  not  thought  advifeable  to  raife 
all  the  expences  of  any  one  year  by  taxes  to  be  levied  within  that 
year,  left  the  unaccuftomed  weight  of  them  fhould  create  murmurs 
among  the  people.  It  was,  therefore,  the  policy  of  the  times  to 
anticipate  the  revenues  of  their  pofterity,  by  borrowing  immenfe 
fums  for  the  current  fervice  of  the  ftate,  and  to  lay  no  more  taxes 
upon  the  fubjedft  than  would  fuffice  to  pay  the  annual  intereftof  the 
fums  fo  borrowed  ;  by  this  means  converting  the  principal  debt 
into  a  new  fpecies  of  property,  transferable  from  one  man  to 
another  at  any  time,  and  in  any  quantity  ;  a  fyftem  which  feems  to 
have  had  it’s  original  in  the  ftate  of  Florence,  A.  D.  1344,  which 
government  then  owed  about  60,000 /.  fterling  ;  and  being  unable  to 
pay  it,  formed  the  principal  into  an  aggregate  fum,  called  meta¬ 
phorically  a  mount  or  bank,  the  fhares  whereof  were  transferable 
like  our  flocks,  with  intereft  at  5  per  cent,  the  prices  varying  ac¬ 
cording  to  the  exigencies  of  the  ftate.  This  laid  the  foumfation  of 
what  is  called  the  national  debt ;  for  a  few  long  annuities  created  in 
the  reign  of  Charles  II.  will  hardly  deferve  that  name.  And  the 

example 
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example  then  fet  has  been  fo  clofely  followed  during  the  long  ^ars 
in  the  reign  of  queen  Anne,  and  lince,  that  the  capital  o  t  le  na.tona 
debt  (funded  and  unfunded)  amounted,  in  Jan.  1731,  to  at  leait  , 
218,000,000/.  to  pav  the  intcreft  ot  which,  and  the  charge  of  ma¬ 
nagement  amounting  annually  to  upwards  of  four  millions  and  an 
half,  the  extraordinary  revenues  elfewhcre  enumerated  (excepting 
only  the  land  tax,  and  annual  malt-tax)  are  in  the  hrll  place  mort¬ 
gaged  and  made  perpetual  bv  parliament.  Perpetual,  we  fay  ;  bub 
ftill  redeemable  by  the  fame  authority  that  imputed  them,  which,  it 
at  any  time  they  can  pay  off  the  capital,  will  abolilh  thole  taxes 
which  are  raifed  to  difeharge  the  intcreff. 

NATIVE,  a  j  erlon  conlidercd  as  born  in  a  certain  place  which 
was  the  proper  refidtnee  of  his  parents,  and  where  he  received  his 

education.  .  ,  .  , 

NATIVITY,  or  Natal-Day,  the  day  of  a  perfon  s  birth. 

The  word  nativity  is  chiefly  uled  in  fpeakingof  the  faints,  as  the 
nativity  of  St.  John  the  Baptiif,  &c.  But  when  we  lay  the  Nativity, 
it  is  underftood  of  that  of  Jefus  Chrift,  or  the  tealt  of  Chriltmas. 

See  the  article  Christmas. 

Nativity,  in  aflrology,  the  fituation  of  the  heavens,  and  parti¬ 
cularly  of  the  twelve  houfes,  at  the  moment  of  a  perfon  s  birth. 

NATRIX,  in  botany,  a  genus  of  plants  nearly  allied  to  the  anonus. 

Natrix,  in  zoology,  the  common  or  water-fnake",  called  alio 
torquata ,  from  the  ring  about  it's  neck-.  It  is  much  longer  and 
larger  than  the  viper,  and  is  properly  a  land  animal,  which  being 
able  to  fwim  very  w'cll,  often  takes  the  water  to  hunt  about  for  frogs, 
which  are  it‘s  principal  food.  It  grows  to  be  much  longer  and  larger 
than  the  viper,  and  does  not  bring  forth  live  young  ones,  but  great 
numbers  of  eggs,  which  it  lays  in  dunghills  to  be  hatched  by  the 
warmth  of  the  place,  or  by  the  heat  of  the  fun. 

It  is  very  common  in  bufhy  places,  and  near  waters,  and  in  the 
winter  finds  holes  in  the  banks  of  ditches,  -or  about  the  roots  of 
trees,  where  it  lies  torpid  the  whole  winter.  It  has  no  poifon,  and 
may  be  fafely  taken  up  and  plaved  with,  never  fo  much  as  attempting 
to  bite.  It  feeds  on  fmall  infers,  fometimes  on  vegetable  fubltances,  ’ 
and  ofteher  on  frogs,  mice,  &e. 

NATRON,  or  Mineral  Fixed  Alkaline, Salt.  This  fait 
is  contained  in  great  abundance  in  the  waters  of  the  ocean,  and 
makes  the  balisof  tJve  neutral  fait  fo  plentifully  extracted  from  them 
for  alimentary  ufes.  It  is  likewife  dilcoverable  in  fundry  mineral 
fprings,  even  of  thofe  which  do  not  participate  of  fea-falt  ;  and  in 
fome  of  the  Eaftern  countries  it  is  laid  to  be  found  in  conlidcrable 
quantities  on  the  furfaee  of  the  earth,  fometimes  pure,  hut  more 
commonly  blended  with  various  heterogeneous  matters,  from  which 
it  is  extracted  by  means  of  water.  The  alkali,  called  Joda,  prepared 
by  incinerating  the  maritime  plant  kali,  or  glafs-wort,  contains  a  fait 
of  the  fame  kind. 

The  mineral  alkali  agrees  in  it’s  general  qualities  with  the  com¬ 
mon  lixi vial  falts  of  vegetables.  The  differences  which  have  been 
obferved  are,  that  it  is  milder  and  lefs  acrid  in  talfe  :  that  when  dif- 
folved  in  water,  it  concretes,  on  evaporation,  into  a  cake,  which  ap¬ 
pears  a  congeries  of  fmall  cryftals  :  that  when  expofed  to  the  air, 
though  it  grows  moift  on  the  furfaee,  it  does  not  run  into  a  liquid 
form:  that  the  neutral  fait  refulting from  it’s  coalition  with  the  vi¬ 
triolic  acid,  is  very  eafily  diffoluble in  water,  andfuftblein  fire:  that 
with  the  nitrous  acid  it  forms  cubical  cryftals ;  and  with  the  marine, 
perfedt  fea-falt.  It’s  medicinal  differences  from  the  common  lixi  vial 
falts,  in  a  pure  ftate,  are  not  well  known;  but  in  combination  with 
acids,  they  are  apparent. 

The  earlieft  account  we  have  of  natron  is  in  the  feriptures,  where 
we  find,  that  the  fait  called  nitre t  in  thofe  times,  would  ferment 
with  vinegar,  and  had  an  ablterfive  quality,  fo  that  it  was  ufed  in 
baths,  and  in  wafhing  things.  Solomon  compares  the  finging  of 
fongs  with  a  heavy  heart,  to  the  contrariety  of  vinegar  and  mrre  ; 
and  Jeremiah  fays,  that  if  the  finner  wafh  himfelf  with  nitre,  his  fin 
is  not  cleanfed  off.  Thefe  are  properties  that  perfectly  agree  with 
this  fait,  but  not  at  all  with  our  falt-petre. 

NA  rURAL,  in  general,  fomething  that  relates  to  nature.  Na¬ 
tural  children  are  thofe  born  out  of  lawful  wedlock. 

The  natural  functions  are  thofe  adlions  wheieby  the  aliments  are 
changed  and  affimilated  fo  as  to  become  a  part  of  the  body. 

Water  fufpended  in  a  fucking  pump  is  laid  to  be  out  of  it’s  natural 
place  :  cures  wrought  by  medicines,  are  natural  operations  ;  but  the 

miraculousoncs  wrought  by  Chrift,  fupernatural.  SeeMiRACLE,  See. 
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■  This  extenfive branch  ot  ufeful  knowlege  comprifes  a  defeription 
of  the  natural  products  of  the  earth,  water,  or  air;  v.  gr.  beafts, 
birds,  filh,  metals,  minerals,  and  foffils  ;  together  with  ftich  ex¬ 
traordinary  phenomena  as  at  any  time  appear  in  the  material  world  • 
as  meteors,  monfters,  &c.  \ 

Befides  General,  Natural  Hi/lories,  as  thofe  of  Pliny,  &c.  there  are 
particular  ones  ;  and  thofe  of  two  kinds.  The  firft,  thofe  which 
only  confider one  kind  of  things  ;  fuch  as  the  Hiftory  of  Shells,  by 
Dr.  Lifter  ;  ot  Fifties,  by  Willughby  ;  that  of  Birds,  by  the  fame  ; 
that  of  Plants,  by  Ray  ;  thofe  of  Infers,  by  Swammerdam,  and 

Mercatus  &c  ^  AmmaU’  by  Gefner  5  that  oF  Foffils,  by  Agricola, 

_  The  fecond,  thofe  which  confider  the  reveral  kinds  of  natural 
ings  found  in  particular  countries,  or  provinces:  as  the  Natural 
rl ijlo ry  of  Daup h  1  ne ,  by  Chorier  ;  the  Natural  Hi/lory  of  the  An- 
DU/J  etlre’  and  M-  Fonvillers  De  Poyicy  ;  thofe  of 
Oxfordfh.re  and  Staffordfhire^y  Dr.  Plott;  that  of  Lancafhire,  by 

C‘  ^  M°"0n  !  ‘hat  °f  ,He  We‘>Cm 

The  natural  hijhry  only  of  one  particular  place,  is  a  fubjedt  very 
cii  ive  m  it  s  materials,  and  not  to  be  fet  about  without  great  care 
mid  ciremnlpea.on.  Mr.  Boyle  has  favoured  the  world  with  a  lift 
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of  the  heads  under  which  to  arrange  things,  and  what  to  inquire 
after  on  lueh  an  ocenfion. 

The  genera!  heads  under  which  he  comprehends  the  articles  of 
this  hiltory  are  four;  the  things  which  regard  the  heavens,  the  air 
the  waters,  and  the  earth. 

Of  the  firft  clafs  are  the  longitude  and  latitude  of  the  place  ;  the 
length  of  the  Ipngeft  and  fhorteft  days  and  nights  ;  the  climates,  pa¬ 
rallels,  &c.  what  fixed  flats  are  feen,  and  whar  are  not  feen  there.  • 

About  the  air  may  be  obferved,  it’s  temperature-,  as  to  the  firft 
four  qualifies,  and  the  meafure  of  rhem  ;  it’s  weighr,  clearnefs,  re¬ 
fractive  power;  it’s  fubtiitv  or  coarfcnefs  ;  it’s  abounding  with  or 
wanting  an  efnrinc  fait;  it’s  variations  according  to  the  feafops  of 
the  year,  and  the  times  of  the  day:  w  hat  duration  the  fcveral  kinds  of 
weather  ufually  have  ;  what  meteors  it  is  mo  ft' or  leait  apt  to  breed  ■ 
and  in  what  oreftr  they  are  generated,  and  how  long  they  generally 
laft:  what  winds  it  is  moll  fubjedt  to  ;  whether  any  of  them  ftated 
or  ordinary  :  what  difeafes  are  faid  to  be  epidemical  or  depending 
on  the  ftate  and  Condition  of  the  air  :  what  other  difeafe  it  is  fubjedt 
to,  w  herein  the  air  may  be  fuppofed  to  have  fome  fhare:  what  is 
the  ufual  falubrity  and  infalubrity  of  it,  and  what  forts  of  conflitu- 
tions  it  agrees  with,  wh’qt  it  does  not. 

About  the  waters,  it  may  be  proper  to  obferve  the  fea,  ifs  depth, 
tides,  currents,  faltnefs,  ami  other  qualities  :  next,  the^rivers  will 
come  under  confidcration,  their  depth,  length,  courfe,  inundation, 
and  thegoodnefs  or  badnefs  of  their  waters,  with  their  gravity,  and 
other  peculiar  qualities.  After  thefe,  the  lakes,  fprings,  ponds,  &c. 
are  to  be  conlidercd,  efpoci ally  the  mineral  waters,  their  kinds,  qua¬ 
lities,  and  virtues,  and  rhe  manner  of  trying  them.  The  inha¬ 
bitants  of  .the  waters  may  follow  here  ;  and  the  particular  kinds  of 
fifn  that  are  found  there,  whether  of  the  fea  or  rivers,  are  to  be  men¬ 
tioned,  with  an  account  of  their  ftdres,  bignefs,  goodnefs,  feafons 
of  perfection,  haunts,  peculiarities  of  any  kind  relating  to  them, 
and  the  manner  of  taking  them,  efpecially  when  there  is  any  thing 
fmgularinit. 

The  things  relating  to  the  earth,  are  the  laft  to  be  examined  : 
thefe  are,  firft,  the  earth  itfelf,  then  it’s  inhabitants  and  it’s  various 
productions,  whether  external  or  internal.  Iq  the  earth  itfelf  may 
be  obferved,  it’s  dimenfions,  fituation,  ealt,  weft,  north,  and  fouth  ; 
it’s  figure  ;  it’s  plains  and  valleys,  their  extent ;  it’s  hills  and  moun¬ 
tains,  and  the  height  of  the  tailed,  both  in  reference  to  the  neigh*, 
bouring  valleys  and  plains,  and  to  the  level  of  the  fea  4  as  alfo 
whether  the  mountains  lie  fcattered,  or  aredifpofedin  ridges  ;  and 
if  of  the  latter  kind,  whether  they  run  eaft,  weft,  north,  or  fouth! 
What  promontories  alfo,  and  what  fiery  or  fmoking  hills  it  has 
if  any:  whether  the  country^  be  coherent,  or.  much  broken  into 
illands  :  what  the  magneticaj  declination  is  in  feveral  places,  and  the 
variation  of  that  declination  in  the  fame  place ;  and  if  thofe  be 
confiderable,  what  may  be  cbnjecftured  as  the  occafions  of  them, 
whether  the  vicinity  of  iron  mines,  of  fubterranean  fires,  or  what 
elfe.  What  the  nature  of  the  foil  is,  whether  clayey,  fandy,  or  of 
good  mould  ;  and  what  vegetables,  plants,  and  trees  beft  agree  with 
it  and  fucceed  in  it,  what  worft.  By  what  particular  contrivances 
the  inhabitants  improve  the  advantages,  or  remedy  the  difadvan- 
tages  of  the  foil  ;  and  what  hidden  qualities  the  foil  may  have. 
The  inhabitants  of  the  earth  are  then  to  be  confidered,  both  natives 
and  ftrangers that  have  been  long  fettled  there;  and  in  particular, 
their  ftature,  colour,  features,  ftrength,  agility,  or  defects  of  thefe  ; 
and  their  complexions,  hair,  beauty,  and  the  like  ;  their  diet,  in! 
clinations,  and  cultoms,  fo  far  as  they  are  not  owing  to  education  ; 
the  fruitfulnefs  or  barrenefs  of  the  women ;  their  hard  or  cafy  la¬ 
bours  :  the  difeafes  they  are  fubjedt  to,  and  any  remarkable  fymp- 
toms  attending  them. 

As  to  the  external  productions  of  the  earth,  the  inquiries  are  to 
be  thefe:  wjiat  grail'es,  grains,  and  fruit  it  beft  produces  :  the  herbs, 
flowers,  and  timber  trees  ;  and  the  coppices,  groves,  forefts,  and 
woods  the  country  has,  or  wants:  w-hat  peculiarities  are  obfervable 
in  any  of  them  ;  what  foils  they  molt  like  or  diflike,  and  with  what 
culture  they  thrive  beft.  Then  what  animals  the  country  has  or 
wants  ,  both  as  to  wild  beslts  and  birds  of  prey,  and  as  to  poultry 
and  cattle  of  all  forts  ;  and,  particularly,  if  they  have  any  animals 
that  are  not  common,  or  any  thing  particular  in  thofe  they  have. 
After  thofe,  the  fubterranean  llores  are  fo  be  examined  ;  w'hat  mi¬ 
nerals  the  earth  affords,  and  what  it  wants:  then  what  quarries  of 
ftone,  and  in  what  manner  they  lie :  w  hat  clays  and  earths  are  found 
there  ;  as  clays,  marles,  fullers’  earths,  earths  for  tobacco-pipes, 
earth  for  potters’  wares,  medicinal  earths  :  what  other  mineral  pro¬ 
ductions  it  yields,  whether  coals,  fait  mines,  or  falt-fprings,  alum, 
vitriol,  fulphur,  &c.  What  metals  the  country  yields,  with  a  de¬ 
feription  ot  the  mines  of  them  ;  their  depths,  numbers,  fituations, 
figns,  waters,  damps,  quantities  of  ores,  goodnefs  of  the  ores,  and 
the  ways  in  ufe  tor  reducing  them  to  metals. 

To  thefe  general  heads  fhould  be  added,  inquiries  into  traditions 
in  the  country,  or  any  thing  relating  to  it,  whether  peculiar  to  it, 

,  or  only  more  common  there  than  elfewhere  ;  and  the  utmolt  care  is 
to  be  taken  to  put  the  people  in  a  way  to  give  their  amounts  in  a 
clear,  juft,  and  fatisfadiory  manner. 

We  fhall  fuperadd  to  the  above  account  the  following  compre- 
henfive  claflification  of  the  different  articles,  which  compofe  the  fe¬ 
veral  kingdoms  of  Natural  History. 

The  firft  diviftonis  called  Zoology,  orthe  Animal  Kingdom, 
and  comprifing  every  living  creature.  This  kingdom  is  divided  into 
fix  claffes,  viz.  i.  Mammalia,  or  animals  that  give  fuck.  2.  Aves, 
birds,  or  ornithology.  3.  Amphibia,  amphibious  animals,  or  am- 
phi biology.  4.Pifces,  fiih,  or  ichthyology.  5.  Infefta, Entomology, 
or  infecfology.  6.  Vermes,  worms,  or  vermeology. 

l  he  fecond  divifion  called  Botany,  or  the  Vegetable  King¬ 
dom,  is  divided  into  24. claffes,  viz.  1.  Monandria  ;  2.  Diandria; 
3.  1  riandria  ;  4.  Tetrandria  ;  5.  Penrandria  ;  6.  Hexandria ;  7« 

Heptandria ; 
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Hcptandria  ;  8.  OCtandria  ;  g.  Enneandria  ;  10.  Decandria  ;  il* 
Dodecandria  ;  i2.  Icofandria  ;  13.  Polyandria  ;  14.  Didynamia  ; 
15.  Tetradynamia  ;  16.  Monadelphia  ;  17.  Diadelphia  ;  18.  Po- 
lydelphia  ;  19  Syngenefia  ;  20.  Gynandria  ;  2i.Monoefia;  22. 
Dioecia  ;  23.  Polygamia  ;  24.  Cryptogamia. 

The  third  divifion,  called  the  Mineral  Kingdom,  iscomprifed 
in  three  claffes.  1.  Stony,  or  rocky  fubftances  ;  2.  Minerals  ;  3. 
Fofiil 

The  feveral  claffes  above  enumerated,  are  divided  into  orders ; 
thofe  orders  into  genera  ;  and  thofe  genera  are  again  fubdivided  into 
fpecies.  See  particular  defcriptions  of  thefe  general  articles  under 
their  refpeCtive  heads,  and  in  the  fyftems  to  which  they  properly 
belong. 

Natural  inclinations,  are  thofe  tendencies  or  motions  of  the 
mind,  towards  things  feemingly  good,  which  are  common,  in  a 
greater  or  Iefs  degree,  to  all  mankind.  See  the  article  Appetite. 

As,  properly  fpeaking,  there  is  but  one  love  in  God,  viz.  that  of 
himfelf ;  fo  he  only  ippreffes  one  love  or  defire  in  us  ;  which  is  that 
good  in  the  general.  This  general  love,  or  defire,  is  the  principle 
of  all  our  particular  ones  ;  as,  in  effect,  it  is  the  will  itfelf ;  the  will 
being  defined  to  be  a  continual  impreflion  of  the  Author  of  nature, 
which  carries  the  mind  of  man  to  good  in  general.  But  the  impref- 
fion  towards  good  in  general  doth  not  only  proceed  from  God,  but 
alfo  our  inclinations  to  particular  goods ;  fuch  asfelf-prefervation,  &c. 

Natural  pbilofophy,  that  which  confiders  the  powers  and  pro- 
pertiesof  natural  bodies,  and  their  mutual  actions  on  one  another. 

The  bufinefs  of  natural  philofophy,  fays  Boerhaave,  is  to  com¬ 
municate  a  folid  and  accurate  knowlege  of  all  the  bodies  in  being, 
and  all  the  affeCtions  thereof.  Nor  car.  this  fcience  be  acquired 
otherwife  than  by  obferving,  by  means  of  ourfenfes,  all  the  objeCts 
which  the  Author  of  nature  has  made  cognizable  thereto ;  hence,  the 
firft  and  principal  part  of  this  fcience  is,  to  colled!  all  the  manifell 
andfenfible  appearances  of  things,  and  reduce  them  into  a  body  of 
natural  hiftory.  Now  there  are  two  ways  of  making  fuch  obferva- 
tions  ;  the  firft,  when  we  view  things  nearly  as  they  happen  to  turn 
up,  without  any  defign  or  intervention  of  our  own  ;  in  which  way 
no  great  improvements  can  be  expected  in  the  art,  becaufe  chance 
having  here  the  diredlion,  only  exhibits  occafional  or  extemporary 
properties:  the  other  method  is,  when,  after  a  thorough  acquain¬ 
tance  with  bodies,  we  apply  them  to  other  bodies  equally  known, 
diligently  attending  to  the  refult,  and  obferving  whether  any  thing 
new  arifes.  See  the  article  Experimental  Philosophy. 

Natural,  in  heraldry,  is  ufed  where  animals,  fruits,  flowers, 
&c.  are  blazoned  with  the  colours  they  naturally  have. 

Natural,  in  mufic,  is  a  term  varioufly  ufed  :  thus  natural 
fflufic  is  the  fame  with  vocal,  in  oppofition  to  artificial  mufic,  or 
that  performed  on  inftruments.  A  fong  is  alfo  called  natural,  when 
it’s  notes  move  eafily  and  gracefully,  the  voice  or  inftrument  being 
nowife  forced  or  {trained.  Natural  harmony  is  that  produced  by 
the  natural  and  eflential  chord  of  the  mode. 

A  natural  note  4  is  ufed  to  contradidt  thofe  flats  and  fharps  that 
are  fet  at  the  beginning  of  a  ftave  ;  and  in  fuch  cafe,  it  muft  be 
taken  exadtly  as  in  the  gamut.  See  the  article  Character. 

NATURALIST,  a  perfon  well  verfed  in  the  ftudy  of  nature, 
and  the  knowlege -of  natural  bodies,  efpecially  in  what  relates  to 
animals,  vegetables,  metals,  minerals,  and  (tones. 

NATURALIZATION,  in  law,  the  ad!  of  naturalizing  an  alien, 
or  placing  him  in  the  condition  of  a  natural  born  fubjedt,  and  in- 
titling  him  to  the  rights  and  privileges  thereof. 

NATURALS,  ns  naturales,  among  phyficians,  whatever  natu¬ 
rally  belongs  to  an  animal,  in  oppofition  to  non-naturals.  See  the 
article  Non-Naturals.  Alfo  thofe  who  want  reafon. 

NATURE,  natura ,  according  to  Mr.  Boyle,  has  eight  different 
fignifications  ;  it  being  ufed,  1.  Tor  the  Author  of  nature,  whom  the 
fchoolmen  call  Natura  Naturans,  being  the  fame  with  God.  2.  By 
the  nature  of  a  thing  we  fometimes  mean  it’s  effence  ;  that  is,  the 
attributes  which  make  it  what  it  is,  whether  the  thing  be  corporeal 
or  not;  as  when  we  attempt  to  define  the  nature  of  a  fluid,  of  a  tri¬ 
angle,  &c.  Sometimes  we  confound  that  which  a  man  has  by  na¬ 
ture,  with  what  accrues  to  him  by  birth  ;  as  when  we  fay,  that  fuch 
a  man  is  noble  by  nature.  4.  Sometimes  we  take  nature  for  an 
internal  principle  of  motion  ;  as  when  we  fay,  that  a  ftone  by  na¬ 
ture  falls  to  the  earth.  5.  Sometimes  we  underhand  by  nature  the 
eftablifhed  courfe  of  things.  6.  Sometimes  we  take  nature  for  an 
aggregate  of  powers  belonging  to  a  body,  efpecially  a  living  one  ; 
in  which  fenfe  phyficians  fay,  that  nature  is  (trong,  weak,  or  fpent  ; 
or  that,  in  fuch  and  fuch  difeafes,  nature  left  to  herfelf  will  perform 
the  cure.  7.  Sometimes  we  ufe  the  term  nature  for  the  univerfe,  or 
whole  fyftem  of  the  corporeal  works  of  God  ;  as  when  it  is  faid 
of  a  phoenix,  or  chimera,  that  there  is  no  fuch  thing  in  nature. 
8.  Sometimes  too,  and  that  molt  commonly,  we  exprefs  by  the 
word  nature  a  kind  of  femi-deity,  or  other  ltrange  kind  of  being. 

If,  fays  the  philofopher,  I  were  to  propofe  a  notion  of  nature, 
lefs  ambiguous  than  thofe  already  mentioned,  and  with  regard  to 
which  many  axioms,  relating  to  that  word,  may  be  conveniently  un- 
derftood,  I  fliould  firft  diftinguifh  between  the  univerfal  and  the  par¬ 
ticular  nature  of  things.  Univerfal  nature  I  would  define  to  be  the 
aggregate  of  the  bodies  that  make  up  the  world,  in  it’s  prefen'  (late, 
conlidered  as  a  principle  ;  by  virtue  whereof  they  a£t  and  fuffer,  ac¬ 
cording  to  the  laws  of  motion  preferibed  by  the  Author  of  all  things. 
See  the  articles  Body,  Inertia,  Motion,  &c. 

And  this  makes  way  for  the  other  fubordinate  notion  ;  fince  the 
particular  nature  of  an  individual  conlilts  in  the  general  nature,  ap¬ 
plied  to  a  diftindt  portion  of  the  univerfe  ;  or,  which  is  the  fame 
thing,  it  is  a  particular  affemblage  of  the  mechanical  properties  of 
matter,  as  figure,  motion,  Sec. 

Sir  Ifaac  Newton  has  eftablifhed  three  laws  of  nature :  I.  That 
every  body  perleveres  in  the  fame  ftate,  either  of  reft,  or  uniform 
Mo.  l2t.  Vol.  III.  • 
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rectilinear  motion  ;  except  fo  far  as  it  is  forced  to  change  that  flate 
by  fome  foreign  force. 

Thus  projectiles  perfcvere  in  their  motions,  except  fo  far  as  they 
are  retarded  by  the  refiftance  ofithe  air,  and  gravity  :  and  thus  a  top, 
whofe  parts,  by  their  cohefion,  are  continually  drawingone  another 
out  of  their  rectilinear  motion,  only  ceafes  to  run  round  becaufe  re¬ 
filled  by  the  air,  and  the  friCtion  of  the  plane  on  which  it  moves. 
And  thus  the  larger  bodies  of  the  planets  and  comets  preferve  their 
progreffive  and  circular  motions  a  long  time  undiminifhed,  in  re¬ 
gions  void  of  all  fenfible  refiftance.  As  body  is  paflive  in  receiving 
,lts  motion,  and  the  direction  of  it’s  motion,  fo  it  retains  them  or 
perfeveres  in  them,  without  any  change,  till  it  be  aCied  upon  by 
fomething external.  See  Vis  inertia,  Resistance,  and  Medium. 

2.  The  change  of  motion  is  ever  proportional  to  the  moving  force 
whereby  it  is  effected,  and  in  the  direction  of  the  right  line  wherein 
that  force  is  imprefled. 

If  a  certain  force  produce  a  certain  motion,  a  double  force  will 
produce  double  the  motion;  a  triple  force  triple  the  motion; 
whether  it  be  imprefled  all  at  once,  or  fucceffively,  and  by  degrees! 
And  this  motion  (fince  it  is  ever  directed  to  the  fame  point  with  the 
generating  force),  if  the  body  were  in  motion  before,  is  either  to  be 
added  to  it,  as  where  the  motions  confpire  ;  or  fubtraCted  from  it 
as  where  contrary  ;  or  added  obliquely,  as  where  oblique  :  and  is 
compounded  with  it,  according  to  the  determinations  of  each. 

3.  ReaCtion  is  always  contrary  and  equal  to  aCtion  ;  or  the 
aCtions  of  twro  bodies  one  upon  another  are  always  mutually  equal, 
and  direfted  contrary  ways  j  and  are  to  be  eftimated  always  in  the 
fame  right  line. 

Whatever  pfeffeS  or  pulls  another,  is  equally  prefied  or  pulled 
thereby.  Thus,  if  I  prefs  a  ftone  with  my  finger,  the  finger  is 
equally  prefled  by  the  ftone  :  if  a  horfc  draw  a  weight  by  a  rope,  the 
horfe  is  equally  drawn  back  towards  the  weight  •  for  the  rope  being 
equally  ftretched  each  way,  will,  with  an  equal  endeavour  to  relax 
itfelf,  drive  the  horfe  ;  and  will  hinder  the  progrefs  of  the  one  as 
much  as  it  promotes  that  of  the  other. 

NAVAL,  fomething  relating  to  fhips  or  navigation. 


A  New  and  Complete  System  of 

NAVAL  ARCHITECTURE. 

Naval  architecture,  the  art  of  defigning  the  figure,  forming  the 
feveral  limbs,  and  conftruCting  the  hull,  or  lower  frame  of  a  (hip, 
diftinCt  from  the  fuperftruCture,  which  comprehends  her  machi¬ 
nery  and  furniture  for  failing,  which  laft  is  explained  under  the  ar¬ 
ticles  Mast,  Sails,  and  Rigging. 

To  whom  the  world  is  indebted  for  the  invention  of  fhips  is,  like 
all  other  things  of  equal  antiquity,  uncertain  :  if  we  liften  to  the 
fables  of  the  poets,  we  fhall  be  extremely  divided  in  our  opinion 
among  the  variety  of  competitors. 

Some  who  rejeCt  fabulous  traditions,  and  pretend  to  greater  cer¬ 
tainty  in  their  allegations,  afcribe  it  to  the  inhabitants  of  fome  places 
bordering  on  the  fea,  and  appropriated  by  nature  for  harbouring 
fhips,  fuch  as  the  Phoenicians,  ALginenfians*  & c. 

A  very  fmall  portion  of  art  or  contrivance  was  feen  in  the  firft 
fhips  ;  they  were  neither  ftrong  nor  durable,  but  confifted  only  of 
a  few  planks  laid  together,  without  beauty  or  ornament, .  and  juft 
fo  compacted  as  to  keep  out  the  water.  In  fome  places  they  were 
only  the  hulks  or  flocks  of  trees  hollowed,  and  then  confifted  only 
of  one  piece  of  timber  ;  nor  was  wood  alone  applied  to  this  ufe,  but 
any  other  buoyant  materials,  as  the  Egyptian  reed  papyrus,  or 
leather,  of  which  the  primitive  fhips  were  frequently  compofed  ; 
the  bottom  and  fides  being  extended  on  a  frame  of  thin  battens  or 
fcantlings,  of  flexible  wood,  or  begirt  with  wickers,  fuch  as  we 
have  frequently  beheld  amongft  the  American  fav2ges  ourfelves. 
In  this  manner  they  were  often  navigated  upon  the  rivers  of  Ethi¬ 
opia,  Egypt,  and  Sabacan  Arabia,  even  in  later  times.  But  in  the 
firft  of  them,  we  find  no  mention  of  any  thing  but  leather,  or  hides 
fewed  together.  In  a  velTel  of  this  kind,  Dardanus  fecured  his  re¬ 
treat  to  the  country  afterwards  called  T roas,  when  he  was  compelled 
by  a  terrible  deluge  to  forfake  his  former  habitation  of  Samo- 
thrace.  According  to  Virgil,  Charon’s  infernal  boat  was  of  the 
fame  compofition. 

But  as  the  other  arts  extended  their  influence,  naval  architecture 
likewife  began  to  emerge  from  the  gloom  of  ignorance  and  barba- 
rifm  ;  and  as  the  fhips  of  thofe  ages  were  increafed  in  bulk,  and 
better  proportioned  for  commerce,  the  appearance  of  thofe  floating 
citadels  of  unufual  form,  full  of  living  men,  flying  with  feemingly 
expanded  wings  over  the  furface  of  the  untravelled  ocean,  ftruck  the 
ignorant  people  with  terror  and  aftonifhment :  and  hence,  as  we  are 
told  by  Ariftophanes,  arofe  the  fable  of  Perfeus  flying  to  the  Gor- 
gons,  who  was  actually  carried  thither  in  a  fhip.  HenCe,  in  all 
probability,  the  famous  ftory  of  Triptolcmus  riding  on  a  winged 
dragon  is  deduced,  only  becaufe  he  failed  from  Athens,  in  time  of 
a  great  dearth,  to  a  more  plentiful  country,  to  fupply  the  neceflities 
of  his  people.  The  fiCtion  of  the  flying  horfe  Pegafus  may  be 
joined  with  thefe,  who,  as  feveral  mythologifts  report,  was  nothing 
but  a  fhip  with  fails,  and  thence  faid  to  be  the  offspring  of  Neptune, 
the  fovereign  of  the  fea  :  nor  does  there  appear  any  oilier  founda¬ 
tion  for  the  ftories  of  griffons,  or  of  fhips  transformed  into  birds  and 
fifties,  which  we  fo  often  meet  with  in  the  ancient  poets.  So  ac¬ 
ceptable  to  the  firft  ages  of  the  world  were  inventions  of  this  nature, 
that  whoever  made  any  improvements  in  navigation,  or  naval  archi¬ 
tecture,  building  new  fhips  better  fitted  for  ftrength  orfwiftnefs  than 
thofe  ufed  before,  or  rendered  the  old  more  commodious  by  ad¬ 
ditional  contrivances,  or  difeovered  countries  unknown  to  former 
travellers,  were  thought  worthy  of  the  greateft  honours,  and  often 
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afTociated  in,o  of  .heir  ddfied  heroes^  Hence  «  have 

in  aftronomy  the  figns  of  Aries  and  «  ■  •  trom  Greece  to 

than  two  (hips:  the  former  tranfpor  )  ■  Arpo 

Colchos,  and  the  latter  Europa  from  Phoenicia to  C  •  Argo, 

Pegafus  and  Perfeus’s  whale,  were  hkewiic  new  Gups  of  a i<m 
ferent  fort  from  the  former,  which,  being  great  y  a ^  mue  ^ 
barbarous  and  uninflri.aed  people  of  thofe  n™^,we  Jl 
atnongft  the  Pars,  in  commemoration  of  tneir  mver »nd 
tamorphofed  into  conftellations  by  the  poets  of  their  own  and  ot 

fucceeding  age ^  th;s  nccafion  fQ  fay  fomething  of  the 
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different  parts  ufed  in  fabricating  the  (hips  of  the  ancents,  pre¬ 
vious  to  an  explanation  of  modern  (hip-building. 

The  ignorance  of  the  principal  parts  of  their  (hipping  has  occa- 
fioned  many  miftakes.  and  much  confufidn  m  thofe  who  have  com. 
verfed  with  authors  of  antiquity.  Herein  we  fhaH  chiefly  t 
Scheffer,  who  hath  fo  copioufly  treated  this  fubjeft,  and,  with  uch 
induftrv  and  learning,  colle&ed  whatever  is  neceffary  to .  illuitratc  it, 
that  very  little  room  is  left  for  enlargement  by  thofe  who  incline  to 
purfue  this  invefligation. 

The  chief  parrs  then,  of  which  (hips  formerly  confided,  were 
three,  viz.  the  belly,  the  prow,  and  the  ftern  :  thefe  were  again  com- 
pofed  of  other  (mailer  parts,  which  (hall  briefly  be  deferibed  in  their 
order. 

1 .  In  the  belly  or  middle  part  of  the  (hip  there  was  rponns,  canna, 
or  the  keel,  which  was  compofed  of  wood  ;  it  was  placed  at  the  bot¬ 
tom  of  the  (hip,  being  defigned  to  cut  and  glide  through  the  waves, 
and  therefore  was  not  broad,  but  narrow  and  (harp;  whence  it  may 
be  perceived  that  not  all  (hips,  but  only  the  noaipai,  which  (hips  of 
war  were  called,  whofe  bellies  were  ftrait,  and  of  a  (mail  circumfe¬ 
rence,  were  provided  with  keels,  the  re(f  having  ufually  flat  bottoms. 
Around -the  outfide  of  the  keel  were  fixed  pieces  of  wood  to  prevent 
it  from  being  damaged  when  the  (hip  was  firft  launched  into  the 
water,  or  afterwards  ftruck  on  any  rocks  ;  thefe  were  called  jceaemj-- 
fjLara,  in  Latin  cunei. 

Next  to  the  keel  was  (patois,  the  pump-well,  or  well-room, 
within  which  was  contained  the  uv Thix,  or  pump,  through  which 
water  was  conveyed  out  of  the  (hip. 

After  this,  there  was  S'eme^a  Tpoossis,  or  the  fecond  keel,  fome- 
whar  refembling  what  is  now  called  the  kelfon  ;  it  was  placed  be¬ 
neath  the  pump,  and  called  tooGiov,  y^atorc/E,  Htono'ssott'iov :  byfomeit 
is  falfely  fuppoled  to  be  the  fame  with  (patois . 

Above  the. pump  was  an  hollow  place,  called  by  Herodotus  noito 
tji?  vnos ;  by  Pollux  kotos  and  yarpa,  becaufe  large  and  capacious, 
after  the  form  of  a  belly  ;  by  the  Latins  teftudo.  This  was  formed 
by  crooked  ribs,  with  which  it  was  furrounded,  which  were  pieces 
of  wood  riling  from  the  keel  upwards,  and  called  by  Heyfchius 
\opi as,  and  by  others  ckofaa,  the  bellv  of  the  fhip  being  contained 
within  them  ;  in  Latin  cojlce ,  and  in  Englifh  timbers  :  upon  thefe 
were  placed  certain  planks,  which  Ariltophanes  calls  svTspuvsiaq,  or 
EVTipaviS'a. 

Hence  proceed  we  to  the  rstovpai,  latera,  or  fides  of  the  (hip, 
which  encompafled  all  the  former  parts  on  both  hands  ;  thefe  were 
compofed  of  large  rafters  extended  from  prow  to  flern,  and  called 
{urvpes,  and  £upnaptxTx,  bccaufe  by  them  the  whole  fabric  was  be¬ 
girt  or  furrounded. 

In  both  thefe  fides  the  rowers  had  their  places,  called  toi%oi,  and 
a,  in  Latin  fori  and  tranjira,  placed  one  above  another  :  the 
lowed  was  called  §a\apio;,  and  thofe  that  laboured  therein  StaXapuor, 
the  middle  £uya,  and  the  men  £1/7101 ;  the  uppermoft  Spavoi ;  whence 
the  rowers  were  termed  Spocvnai.  In  thefe  apartments  were  (paces 
through  which  the  rowers  put  their  oars  ;  thefe  were  fometimes  one 
continued  vacuity  from  one  end  to  the  other,  called  rpaQnZ,  hut 
more  ufually  diftindt  holes,  each  of  which  was  defigned  for  a  Angle 
oar;  thefe  were  (filed  t pn/caTa,  Tgu'swpicna,  as  alfo  oipdaxpioi,  becaufe 
not  unlike  the  eves  of  living  creatures  :  all  of  them  were  by  a  more 
general  name  termed  eyKuora,  from  containing  the  oars  ;  but  syxansiv 
feems  to  have  been  another  thing,  (Tgnifying  the  (paces  between  the 
banks  of  oars  on  each  fide,  where  the  palfcngers  appear  to  have  been 
placed  :  on  the  top  of  all  there  was  a  palfage  or  place  to  v/alk,  cal¬ 
led  Tsapados  and  'tzapaVpavo-:,  as  joining  to  the  Sfavoi,  or  uppermoft 
bank  of  oars. 

2.  llftopa,  the  prow'  or  fore-deck,  whence  it  is  fometimes  called 
[AETU7TQV,  and  commonly  diftinguiftied  by  other  metaphorical  titles 
taken  from  human  faces.  In  fome  (Hips  there  is  mention  of  two 
prows,  as  alfo  two  flerns  ;  fuch  was  Danaus’s  (hip  adorned  by  Mi¬ 
nerva  when  he  fled  from  Egypt.  It  was  ufual  to  beautify  the  prow, 
with  gold,  and  various  forts  of  paint  and  colours  :  in  the  primitive 
times  red  was  molt  in  ufe,  whence  Homer’s  (hips  were  commonly 
dignified  with  the  titles  of  (jutotmafwi,  and  poivucovrapm,  or  red¬ 
faced  :  the  blue  likewife,  or  (ky-colour  was  frequently  made  ufe  of, 
as  bearing  a  near  refemblance  to  the  colour  of  the  fea,  whence  we 
find  (hips  called  by  Homer  jtuavovrpupoi,  by  Ariffophancs  nuawfuSoto  1. 
Several  other  colours  were  alfo  made  ufe  of ;  nor  were  they  barely 
varniflied  over  with  them,  but  very  often  annealed  by  wax  melted  in 
the  fire,  fo  as  neither  the  fun,  winds,  nor  water,  were  able  to  deface 
them.  I  he  art  of  doing  this  was  called  from  the  wax  xtpoypaQia 
trom  the  fire  tfkaurm,  which  is  deferibed  bv  Vitruvius,  and  men’ 
ttoned  in  Ovid : 

Pitta  coloribus  ujiis 


Caruleam  matrem  concava  puppis  habet. 

The  painted  (hip  with  melted  wax  anneal’d 
Had  Tethys  for  it’s  deity. _ 

ln  ^colours  the  various  forms  of  gods,  animals,  plants,  &c. 
were  ufually  drawn,  which  were  likewife  often  added  as  ornaments 

°  a  as  plainly  appears  from  the  ancient  mo¬ 

numents  prefented  to  the  world  by  Eayfius. 


The  fides  of  the  prow  were  termed  Tsltpx,  or  wings,  and  'isapia, 
according  o  Scheffer,  or  rather  <ssapuat ;  for  fince  the  prow  is  com¬ 
monly  compared  to  an  human  face,  it  will  naturally  follow,  that 
the  fides  lhouhi  be  called  cheeks  ;  thefe  arc  now  called  bows  by  our 
mariners. 

3.  UpvfjLYh,  the  hind-dcck  or  poop,  fometimes  called  the  tail, 
beentifethe  hindmoft  part  of  the  fhip  :  it  was  of  a  figure  more  in¬ 
clining  to  round  than  the  prow',  the  extremity  of  which  was  (harp, 
that  it  might  cut  the  waters  ;  it  was  alfo  built  higher  than  the  prow-, 
and  was  the  place  where  the  pilot  fat  to  fleer:  the  outer-bending 
part  of  it  vv„s  called  Eorureiiov,  answering  to  our  term,  quarter. 

They  had  various  ornaments  of  fculpture  on  the  prow'  ;  as  hel¬ 
mets,  animals,  triumphal  wreaths,  See.  I'he  flern  was  more  par¬ 
ticularly  adorned  wuth  wdngs,  fftields,  & c.  Sometimes  a  little  maft 
was  eredfed,  whereon  to  hang  ribbands  of  'divers  colours,  which 
ferved  inftead  of  a  flag  to  diilinguilh  the  (hip,  and  a  weather-eock, 
to  fignify  the  part  from-  whence  the  wind  blew.  See  the  articles 
Colours,  Flag,  Signal. 

On  the  extremity  of  the  prow  was  placed  a  round  piece  of  wood, 
called  the  vsluxis,  from  it’s  bending  ;  and  fometimes  the 

eye  of  the  fhip,  becaufe  fixed  in  the  fore-deck  ;  on  this  was  inferibed 
the  name  of  the  fhip,  which  was  ufually  taken  from  the  figure  pain¬ 
ted  on  the  flag.  Hence  comes  the  frequent  mention  of  (hips  called 
Pegafi,  Scyilae,  Bulls,  Rams,  Tigers,  &c.  which  the  poets  took 
the  liberty  to  reprefent  as  living  creatures  thattranfported  their  riders 
from  one  country  to  another. 

The  whole  fabric  being  completed,  it  was  fortified  with  pitch, 
and  fometimes  a  mixture  of  refin,  to  fecurethe  wood  from  the  wa¬ 
ters  ;  whence  it  comes  that  Homer’s  (hips  are  every  where  men¬ 
tioned  with  (he  epithet  of  piston vai,  or  black.  The  tirft  that  made 
ufe  of  pitch  were  the  inhabitants  of  Phaeacia,  fince  called  Corfica; 
fometimes  w  ax  was  employed  in  the  fame  ufe,  Whence  Ovi,d, 

Ccerulea  ceratas  accipit  unda  rates. 

The  azure  waves  receive  the  waxy  (hips. 

After  all,  the  (hip  being  bedecked  with  garlands  and  flow'ers.the 
mariners  alfo  adorned  with  crowns,  (lie  was  launched  into  the  fea 
with  loud  acclamations,  and  other  expreffions  of  joy ;  and  being  pu¬ 
rified  by  a  prieft  with  a  lighted  torch,  an  egg  and  brimfione,  or  after 
fome  other  manner,  was  confecrated  to  the  god  whofe  image  (he 
bore. 

Originally  all  (hips,  for  whatever  ufe  defigned,  appear  to  have 
been  of  the  fame  form  ;  but  the  various  purpofesof  navigation  foon 
occafioned  a  confiderable  difference  in  their  fize,  conftrudlion,  and 
equipage,  at  which  time  they  became  chiefly  characterized  as  velfels 
of  war,  burthen,  or  palfage. 

The  fiiips  of  war  of  the  ancients  were  diflinguilhed  from  other 
kinds  of  veffels,  by  various  turrets  and  accefiions  of  building,  fome 
to  defend  their  ow  n  foldiers,  and  others  to  annoy  the  enemy  ;  and 
from  one  another,  in  later  ages,  by  feveral  degrees  or  ranks  of  oars, 
the  moll  ufual  number  of  which  was  four  or  five,  w'hich  appear  not 
to  have  been  arranged,  as  fome  imagine,  on  the  fame  level  in  diffe¬ 
rent  parts  of  the  (hip  ;  nfir  yet,  as  others  have  fuppofed,  diredlly 
above  one  another’s  heads  ;  but  their  feats  being  placed  one  behind 
another,  afeended  gradually  like  flairs.  Ptolomy  Philopater,  urged 
by  a  vain-glorious  defire  of  exceeding  all  the  world  befides  in  naval 
architecture,  is  (aid  to  have  farther  enlarged  the  number  of  banks  to 
forty,  and  the  fhip  being  otherwife  in  equal  proportion,  thisraifed 
her  to  fuch  an  enormous  bulk,  that  (he  appeared  at  adiftance  like  a 
floating  mountain  or  ifland,  and,  upon  a  nearer  view',  like  a  prcdir 
gious  ca (tie  on  the  ocean  :  (he  contained  four  thoufand  rowers,  four 
hundred  failors  employed  in  other  fcrvices,  and  near  three  thoufand 
foldiers.  But  this,  arid  all  fuch  monftrous  fabrics,  ferved  only  for 
fhew'  and  oflentation,  being  rendered  by  their  vafl  bulk  unw'eildy 
and  unfit  for  fervice.  Athenaeus  informs  us,  the  common  names 
they  were  known  by,  were  Cyclades,  or  iEtna,  i.  e.  illands,  or 
mountains,  to  w'hich  they  feemed  nearly  equal  itl  bignefs  ;  confid¬ 
ing,  as  fome  report,  of  as  many  materials  as  would  have  compofed 
fifty  triremes,  or  (hips  of  three  banks. '  Thus  much  W'e  thought  ne- 
cefiarv  to  fay  concerning  the  naval  architecture  of  the  ancients.  [0 
this  we  ilia  11  add  a  general  (ketch  of  the  art,  as  it  has  been  im¬ 
proved  by  the  moderns,  and  appears  at  this  day.  See  the  articles 
Navigation,  and  Ship. 

With  regard  to  modern  naval  architecture ,  W’e  think  it  neceffary  to 
obferve  here,  that  it  is  fo  complicated,  extenlive,  and  various,  com¬ 
prehending  fuch  a  diverfity  of  ftrudtures,  that  to  treat  the  fubjedt  at 
large  with  accuracy  and  precifion,  would  fill  a  large  volume  ot  itfelf, 
and  therefore  greatly  exceed  our  bounds;  and  being  thus  necelfitated 
to  contradl  our  delcription,  we  (hall  reft  fatisfied  with  giving  our 
readers  a  general  idea  of  the.  principles  of  the  art,  the  neceffary  qua¬ 
lities  of  a  (hip,  and  a  defdription  of  the  principal  members  thatcom- 
pofe  this  noble  machine ;  in  which  w’e  (hall  decline  as  much  as  poffi- 
ble  to  diftradt  their  imagination,  by  leading  them  into  a  labyrinth 
of  technical  terms,  from  which  we  can  neither  extricate  them  nor 
ourfelves. 

Naval  architecture  then  ought  to  be  reduced  to  the  examination  of 
three  different  queftions;  r.  thofe  which  determine  the  figure  of  a 
fhip ;  2.  thofe  which  contribute  moli  to  her  folidity  ;  3.  thofe 
which  beft  facilitate  her  plans;  that  is,  1.  her  figure  or  outward 
form  ought  to  be  fuitable  to  the  fervice  for  which  (lie  is  defigned ; 
2.  the  exadf  (hape  of  all  the  pieces  of  timber  neceffary  to  compofe 
fuch  a  fabric  (hould  be  found  ;  3.  convenient  apartments  (hould  be 
made  for  the  artillery,  ammunition,  provifions,  and  cargo ;  together 
with  fuitable  accommodations  for  the  officers  and  men. 

In  order  to  give  the  bottom  a  proper  figure,  all  the  qualities  ne- 
ceffary  to  make  her  anfwer  the  fervice  for  which  (he  is  defigned 
(hould  be  confidered. 

A  (hip  of  war  (hould  carry  her  lower  tier  of  guns  four  or  five  feet 
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out  of  the  water.  A  fhip  for  the  merchant-fervice  fhould  flow  her 
cargo  well ;  and  be  fo  fa'fhioned  as  to  go  well,  carry  a  good  fail, 
fleer  eafily,  and  lie  in  a  high  fea  without  draining. 

Some  eminent  geometricians  have  endeavoured  to  difcover  the 
form  of  a  folid  that  will  anfwer  all  theft*  purpofes  bed,  or  meet  with 
the  lead  refidance  in  dividing  the  fluid  through  which  it  is  to  pals ; 
but  have  not  been  able  to  reduce  their  theory  to  pradice,  on  account 
of  the  various  fituations  in  which  a  fhip  is  obliged  to  lie  when  under 
fail.  The  artificers  thus  defpairing  to  eflablifh  this  point  by  ma¬ 
thematical  rules,  have  applied  themfelves  entirely  to  experience  and 
obfervatioti,  which  may  greatly  fnpply  the  deficiency  of  art ;  but 
though  they  may  difcover  that  a  fliip  has  bad  qualities,  it  may  be 
difficult  to  determine  where  they  lie,  or  whether  they  are  in  the  hull 
or  rigging  ;  but  if  their  obferVations  be  aided  by  mathematical  prin¬ 
ciples,  it  will  certainly  conduce  very  much  to  attain  the  defined  end. 
Seethe  articles  Evolution,  Trim,  Sailing. 

But  as  many  fhips  have  been  built,  which  feem  to  anfwer  every 
purpofe  for  which  they  were  calculated,  fome  builders  have  fludied 
chiefly  to  copy  thofe  which  are  approved  by  the  feafnen  ;  and  this 
method  they  very  improperly  regard  as  the  principal  rule  to  be  ob- 
ferved  in  building.  Now  as  the  bodies  of  fhips  are  very  different, 
there  are  of  courfe  variety  of  different  models  adopted  as  flandards, 
But  admitting  a  polfibility  to  difcover  fuch  a  body  as  fhould  give 
intire  fatisfadion,  and  have  every  good  quality  requifite  for  the  fer¬ 
vice  propofed,  yet  this  could  by  no  means  be  efiablifned  as  a  flandard 
for  fhips  <jf  a  different  fize  to  be  copied  from  ;  fince  although  we 
may  have  a  firfl  rate  of  loo  guns,  which  lias  been  found  by  experi¬ 
ence  to  be  a  very  good  fhip  in  every  refped  ;  yet  we  fhould  be  much 
deceived  to  build  a  20  gun  fhip,  in  which  all  the  parts  bore  p  finiilar 
proportion  to  one  another,  which  they  have  in  the  firfl  rate. 

It  has  been  juilly  remarked,  that  a  fliip  of  war  mufl  carry  her 
loweft  tier  of  cannon  high  enough  above  the  water,  olherwife  a  great 
fhip  which  cannot  open  her  lower  battery,  when  failing  with  a  frelh 
fide  wind,  may  be  taken  by  a  fmall  one  that  can  make  ufe  of  her 
Gannon. 

A  fhip  fhduld  be  duly  poifed  fo  as  not  to  dive  or  pitch  heavily, 
but  go  fmooth  and  eafv  through  the  water,  riling  to  the  waves  when 
they  run  high,  and  the  fhip  has  reduced  her  fail  to  the  ftorm  ;  other- 
wife  they  will  break  aboard  and  drain  the  decks,  or  carry  away  tiie 
boats:  the  marts  are  likewife  nf  great  danger  from  the  famecaufe. 

A  fhip  fhould  fail  well  when  large  and  before  the  wind,  but  chiefly 
clofe  hauled,  or  with  a  fide  wind,  and  her  fails  fhaip  trimmed,  and 
thgn  not  fall  off  to  the  leeward. 

Now  the  great  difficulty  lies  in  uniting  fo  many  different  qualities 
in  one  fhip,  which  feems  to  be  nearly  im  poflible ;  the  whole  art 
therefore  confifts  in  forming  the  body  in  fuch  a  manner  that  none  of 
thefe  qualities  fhould  be  intirely  dellroyed,  and  in  giving  a  preference 
to  that  which  is  chiefly  required  in  the  particular  fervice  for  which 
the  vcffel  is  defigned  :  we  fhall  briefly  fliew  h-  portability  of  uniting 
them  ail  in  one  fhip,  that  each  of  them  may  be  eafily  difeerned  : 
when  it  happens  otherwife  the  fault  mufl  be  in  l  ie  builder,  who  has 
not  applied  himfelf  to  fludy  the  fundamental  rules  and  principles  of 
his  art.  . 

To  make  a  fhip  carry  a  good  fail.  A  flat  floor-timber,  and  fome- 
what  long,  or  the  lower-futtoc!  pretty  round,  a  flrait  upper-futtock, 
the  top-timber  to  throw  the  breadth  out  aloft ;  at  any  rate  to  carry 
•  her  main  breadth  as  high  as  the  lower-deck.  Now  if  the  rigging  be 
well  adapted  to  fuch  a  body,  and  the  upper- works  lightened  as  much 
as  poflible,  fo  that  they  ail  concur  to  lower  the  center  of  gravity, 
there  will  be  no  room  to  doubt  of  her  carrying  a  good  fail 

To  make  a  fhip  fleer  well,  and  anfwer  the  helm  quickly.  If  the 
fafhion-pieces  be  well  formed,  the  tuck,  or  (pleading  paits  under 
the  ftern  parried  pretty  high,  the  midfh ip-frame  well  forward,  a  con- 
fiderable  difference  in  the  draught  of  water  abaft  more  than  afoie,  a 
great  rake  forward  and  none  abaft,  a  fnug  quarter-deck  and  fore- 
caflld  ;  all  thefe  will  make  a  fliip  fleer  well.'  A  fhip  which  fails 
well,  will  certainly  fleer  well. 

To  make  a  fhip  carry  her  guns  well  out  of  the  water.  A  long 
floot»timber,  and  not  of  great  rifing  ;  a  very  iull  midfhip-frame,  and 
low  tuck,  with  fight  upper-works. 

To  make  a  fhip  go  finoothly  through  the  water  without  pitching 
hard.  A  long  keel,  a  long  floor,  not  to  rife  too  high  afore  and 
abaft;  but  the  area  or  fpace  continued  in  the  fore-body,  according  to 
the  refped  ve  weights  they  are  to  carry  ;  ali  thefe  are  neceflary  to 
make  a  fhip  go  fmoothly  through  the  water. 

To  make  a  fhip  keep  a  good  wind,  and  drive  little  to  the  leeward. 
A  good  length  by  the  keel ;  not  fob  broad,  but  pretty  deep  in  the 
hold,  which  will  occafion  her  to  have  a  ihort  floor-titnber,  and  a 
great  rifing. 

As  fuch  a  fliip  will  rne'et  with  great  refidance  in  the  water  going 
over  the  broadiide,  aiid  little  when  going  a-head,  fhe  will  not  fa 
much  to  the  leeward. 

Now  fome  builders  imagine  it  is  impoffible  to  make  a  fhip  carry 
her  guns  well,  bear  a  good  fail,  and  be  a  prime  fader,  becau  e  it 
Would  require  a  very  full  bottom  to  gain  the  firfl  two  qualities, 
whereas  a  fliarp  fliip  will  anfwer  better  for  the  latter  ;  but  when  it  is 
confidered  that  a  full  fhip  will  carry  a  great  deal  more  fill,  than  a  fliarp 
one,  a  good  artifl  may  fo  form  the  body,  as  to  have  all  thele  three 
good  qualities,  and  alfo  fleer  well.  After  what  has  been  faid  on  this, 
it  certainly  cannot  be  thought  im poflible  to  unite  all  thefe  different 
qualities  in  one  fhip :  giving  the  water  a  proper  curve,  ought  iike- 
wife  to  be  confidered,  upon  which  the  beauty  and  ftatelmdsof  a 
fhip  greatly  depend;  fince  it  is  this  which  makes  a  imp  loo**,  airy 
and  graceful  in  the  water.  There  is  no  certain  rule  for  laying  them 
down  ;  this  is  left  intirely  to  the  fancy  and  tafle  of  the  artifl,  w  nc  1, 
as  we  have  more  than  once  obferved,  is  hot  often  oi  the  mof  de  1- 
cate  degree,  or  corrected  by  truth  and  judgment ;  witnefs  the  ,  ar- 
barous  and  unnatural  mixture  of  Gothic  and  Chinefe  ornaments, 
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ftrn  c  r  tnes  r  fa,-beac,t'(1  goc1s>”  on  *be  fame  fhip,  the  mon- 

,  iiiue  or  a  lavage  conception  and  wayward  genius,  as  deformed 
and  perverfe  as  their  own  cant-timbers. 

Defa  tpt’on,  ConfiruBion,  and  Parts  of  a  Ship. 

The  term  J, hip  is  more  particularly  applied  to  a  veil'd  ftirnifhed 
with  three  marts,  each  of  which  is  compofed  of  a  lower-mad,  top- 

,ma  an<^  top-gallant-inafl,  with  the  iifual  machinery  thereto  be¬ 
longing.  J 

g've  rbe  reader  an  idea  of  the  feveral  parts  and  members  of  a 

*P'  ottl  lnternal  and  external,  with  their  refpedivte  denominations 
in  tie  lea  language  (the  principal  whereof  are  explained  in  the  re- 
pe  ive  places  of  this  Dictionary,)  we  here  give  him  two  draughts  ; 
tne  one,  a  fedion  of  the  body  of  a  firfl:  rate,  to  fhew  it’s  cotiftrtic- 
!l0n,  the  difpofition  of  it’s  infide,  & c.  The  other,  the  fame  /Ay) 
intire,  with  the  fails,  rigging,  &c..  See  Plate  125 ,fig.  1  and  2. 

In  order  to  give  our  readers  fome  idea  of  the  conflrudion  and 
condiment  parts  oi  a  Jhip ,  it  may  be  proper  to  obferve,  that  naval 
architecture  comprehends  three  principal  objeds,  viz.  r.  To  give 
the  Jhip '  fuch  an  exterior  form  or  figure,  as  may  be  beft  adapted  to 
tile  fervice  for  which  fhe  is  defigned.  2.  To  find  the  proper  figures 
of  all  the  pieces  of  timber  that  cbmpofc  a  Jhip ,  and  to  unite  them 
together  into  a  compact  frame;  and,  3.  To  provide  luitable  ac¬ 
commodations  for  tiie  officers  and  crew,  as  well  as  for  the  cargo, 
furniture,  provifions,  artillery,  and  ammunition. 

I  he  exterior  figure  of  a  Jhip  includes  the  bottom  or  quick  zvork,  or 
the  hold,  which  is  the  part  that  is  under  water  when  the  lhipis  laden, 
and  the  upper  works;  called  the  dead  work,  which  is  ufually  above 
the  water  when  the  fliip  is  laden. 

In  order  to  give  a  proper  figure  to  the  bottom,  all  the  qualities 
which  are  neceflary  to  render  a  Jhip  fit  for  the  fervice,  for  which  fhe 
is  defigned,  fhon/1  be  confidered  ;  accordingly,  a  Jhip  of  war  fhould 
be  able  to  fail  fwiftly,  and  carry  her  lower  tier  of  guns  fufficiemly, 
e.  g.  four  or  five  feet  out  of  the  water  :  a  merchant  Jhip  ought  to 
contain  a  large  cargo  of  goods,  and  be  navigated  with  few  hands  ; 
and  both  fhould  be  able  to  carry  fail  firmly,  fleer  well,  drive  little  to 
leeward,  apd  fuftain  the  rtiocks  of  the  fea  without  being  violently 
flrained. 

It  is  ufual  among  y/j/^-wrights  to  delineate  three  feveral  draughts.; 
for  the  more  eafy  explication  of  which,  it  will  be  proper  to  intro¬ 
duce  an  account  of  the  feveral  pieces  or  parts  of  which  they  are  com¬ 
pofed,  and  to  reprefent  them  in  the  order  of  their  difpofition.  See 
Plate  126,  Jig.  5. 

In  this  figure  are  exhibited  A,  A,  &c.  the  pieces  which  compofe 
tiie  keel,  to  be  feverally  bolted  together  and  clinched  :  B  the  ftern- 
pofl,  which  is  tenanted  into  the  keel,  and  connected  to  it  by  a  knee 
G  ;  it  fupports  the  rudder,  anfl  unites  the  fides  of  the  Jhip  abaft :  G, 
the  flern,  which  is  compofed  of  two  pieces  fcarfed  together ;  this  is 
an  arching  piece  of  timber  into  which  the  Jhip’s  fides  are  uihted  for¬ 
wards  :  D,  the  beams,  which  are  ufed  to  fupport  the  decks,  and 
confine  the  fides  to  their  proper  diflance:  E,  the  falfe  port,  which 
ferves  to  augment  the  breadth  of  the  flern-pofl,  being  aifo  tenanted 
into  the  keel :  F,  the  knees,  which  conned:  the  beams  to  the  fides : 
G,  the  knee  of  the  flern-pofl,  which  unites  it  to  the  keel  :  H,  the 
apron,  in  two  pieces;  it  is  fayed  on  the  infide  of  the  flern,  to  fup¬ 
port  the  fcarf  thereof ;  for  which  reafon  the  fcarf  of  the  former  mufl 
be  at  fome  diflance  from  that  of  the  latter:  I,  the  ftemfon,  in  two 
pieces,  to  re-inforce  the- fcarf  of  the  apron  :  K,  the  wing  tranfom, 
which  is  fayed  acrofs  the  flern-polt,  afid  bolted  to  the  head  of  it, 
having  it’s  two  ends  let  into  the  fafhion  pieces :  L,  the  deck  trail— 
fom,  parallel  to  the  wing  tranfom,  and  fecured  in  the  fame  man¬ 
ner  :  M,  N,  the  lower  tranfoms  :  O,  the  fafliion-piece  on  one  fide; 
the  heel  of  which  is  conneded  with  the  flern-pofl,  and  the  iiead  fe¬ 
cured  to  tiie  wing  tranfom  :  P,  tiie  top-timbers,  or  upper  par's  of 
the  fafhion-pieces:  Q_,  the  fleepers,  which  faflen  the  tranfoms  tb 
the  Jhip’s  fide:  R,  the.  breafl:  hooks,  in  the  hold,  which  are  fayed 
acrofs  the  fleni  to  flrengthen  the  fore  part  of  the  Jhip:  S,  the  breafl 
hooks  of  the  deck  ;  which  are  placed  immediately  above  die  former, 
arid  ufed  for  the  fame  purpofes  :  T,  the  rudder,  which  is  joined  to 
the  flern-pofl  by  hinges,  and  ferves  to  dired  th e  Jhip’s  courfe:  U, 
the  floor  timbers,  laid  acrofs  the  keel,  to  which’  they  are  firmly 
bolted:  V,  the  lower  futtocks :  W,  the  top  timbers,  which  are  all 
united  to  the  floor  timbers,  forming  a  frame  that  reaches  from  the 
keel  to  the  top  of  the  fide  :  X,  the  pieces  which  compofe  the  kelfon  ; 
they  are  fcarfed  together  like  the  keel-pieces,  and  placed  over  the 
middle  of  tiie  floor  timbers,  upon  each  of  whicii  they  are  fcored 
about  an  inch  and  a  half,  as  exhibited  by  the  notches:  Y,  the  feve¬ 
ral  pieces  of  tiie  knee  of  the  head,  the  lower  part  of  which  is  fayed 
to  the  Hem  ;  the  keel  being  fcarfed  to  the  forefoot:  Z,  the  cheeks 
of  the  head  or  knees,  which  conned  the  head  to  the  bows  'in  each 
fide  :  id,  tiie  flandard  of  the  head,  which  fallens  it  to  the  flern  :  a, 
the  cat-heads,  one  of  which  lies  on  each  bow,  projeding  outwards 
like  the  arm  of  a  crane  ;  they  are  ufed  to  draw  the  anchors  up  to  the 
top  of  tiie  fide,  without  injuring  the  bow:  b,  the  bits,  to  which 
the  cable  is  faflened  when  the  Jhip  rides  at  anchor:  r  the  falle  port 
in  two  pieces,  fayed  to  the  fore  part  of  the  flern-pofl :  d,  the  tide 
counter-timbers,  which  terminate  the  Jhip  abaft  within  the  quarter- 
gallery  :  e  e,  two  pieces  of  dead  wood,  one  afore,  2nd  another  abaft, 

faved  on  the  keel.  ,  „ 

The  A//?  draught  is  the  plane  of  elevation,  or  fhecr  draught,  e.  g. 
of  a  fixty  gun  Jhip,  fig.  6,  which  reprefents  the  who  e  length  of  the 
Jhip,  according  to  a  fide  view,  perpendicular  to  the  kid.  The 
lame  letters  are  annexed  to  the  Ue  objeds,  as  in  the  preceding 
explanation  of  the  pieces,  when  .hey  occur  in  both  figures ;  accor¬ 
dingly,  A  A  is  the  keel,  whofe  upper  edge  is  prolonged  by  the  dot¬ 
ted  line  p,  a,  upon  the  extremities  of  wh.ch  are  ereded  perpendi¬ 
cular,  thft  determine  the  height  of  the  wing  tranfcim  K,  and  kngth 
of  thegun-deck  JKC:  A  B  the  flern-pofl,  AC  the  Item,  D  D  die 
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quarter-gallery  with  it’s  windows;  EF  the  quarter  pieces,  which 
limit  the  Hern  on  each  fide;  F  the  taffarel,  or  upper  piece  of  the 
ftern;  FG  the  profile  of  the  ftern  w.th  its  galleries;  H  the  gun 
ports  ;  I  the  channels,  with  their  dead  eyes  and  chain  plates  ;  K 
the  wing  tranfom  ;  K G  the  counter ;  LB  the  deck  tranfom ;  M, 
N  O  the  firft  fecond.  and  third  tranfoms,  of  which  OK  is  the 
third  or  loweft;  nto  LP,  the  diredion  ofthe  fafhion-piece,  having 
it’s  breadth  canted  aft  towards  the  ftern  ;  QR  the  main  feeds  for 
hoifting  in  the  boats  clear  of  the  Jhtp  s  fide ;  LQZ  the  mam-wale, 
with  it9s  fheer  afore  and  abaft;  DRX  the  channel  wales,  parallel 
to  the  main-wale  ;  SUS  the  fheer  rail,  parallel  to  the  wales  ;  1  / 
the  rudder;  A/F  the  rake  ofthe  ftern  ;  VWV  the  waift  rail  ;  Pit 
the  drift  rails  abaft,  and  ia  the  drift  rails  forward  ;  TUC  the  water 
line;  XX  the  rails  of  the  head;  Y  the  knee  of  the  head,  or  cut 
water;  ZZ  the  cheeks  ofthe  head;  a,  a,  the  cat-head ;  M©C 
the  rifincr  line  of  the  floor;  kuC  the  cutting  down  line,  which 
limits  the  thicknefs  of  all  the  floor  timbers,  and  likewife  the  height 
ofthe  dead  wood  afore  and  abaft ;  ©uUW  the  mid  -Jhip  frame; 
a,  b,  c,  d,  e,f,  g,  b,  the  frames  or  timbers  in  the  fore  body  of  the 
Jhip,  i.  e.  before  the  miA-Jhip  frame  ;  1,  2,  3,  4>  5>  7*  9»  the 
timbers  in  the  after  body,  which  are  ereCted  abaft  the  mid  -Jhip  frame. 

In  this  projection,  the  eye  is  fuppofed  to  view  the  fhip’s  fide  in  a 
line  perpendicular  to  the  plane  of  elevation,  and  therefore,  the  con¬ 
vexity  will  vanifli :  and  the  frames  will  be  reprefented  by  ftrait  lines, 
except  the  fafliion  piece  abaft,  and  the  knuckle  timber  forward. 

The  plane  of  elevation  determines  the  length  and  depth  of  the 
keel ;  the  difference  of  the  draughts  of  water  ;  the  length  and  pro¬ 
jection,  or  rake,  of  the  ftern  and  ftern-poft;  the  pofition  of  the  mid- 
jh'tp  frame  upon  the  keel,  together  with  that  of  the  principal  frames 
afore  and  abaft;  the  load  water  line,  the  wales,  the  dimenfions  and 
fituations  of  the  gun-ports,  the  projection  of  the  rails  of  the  head 
and  ftern  gallery,  with  the  ftatrons  of  the  marts  and  vhanels. 

Th t  fecond  draught  is  the  plane  of  projefiion,  or  vertical  plane  of 
the  timbers,  in  which  the  Jhip  is  exhibited  according  to  an  end  view, 
and  ftripped  of  her  planks,  fo  as  to  prefent  the  outlines  of  the  prin¬ 
cipal  timbers,  and  the  projection  of  their  frames,  in  relation  to  each 
other,  appears.  See  fig.  7. 

This  plane  is  fuppoled  to  cut  the  keel  at  right  angles  iti  the  place 
where  the  Jhip  is  broadeft  ;  for  as  all  Jhips  are  broader  near  the  mid¬ 
dle  of  their  length  than  towards  the  extremities,  it  is  evident,  that 
the  timbers  are  more  extended  in  proportion.  The  mod  capacious 
of  thefe  reprefents  what  is  called  the  mid  -Jhip  frame ;  and  upon  the 
area  of  this  frame  is  del  ineated  the  projection  of  all  the  others. 

Thus  the  plane  of  projection  limits  the  different  breadths  of  a  Jhip 
in  various  points  of  her  length,  and  exhibits  the  outline  of  the  tim-_ 
bers  refpeCtively  to  each  other,  as  they  are  ereCted  upon  the  keel. 
Accordingly,  this  draught  ought  to  prefent  a  variety  of  feCtions  of 
the  Jhip  in  different  places  of  her  length,  and  always  perpendicular 
to  the  lurface  of  the  water  ;  fo  that  the  eye  of  the  obferver,  when 
placed  in  what  may  be  called  the  axis  of  the  Jhtp,  may  perceive  the 
feveral  feCtions  at  one  glance,  i.  e.  when  looking  full  on  the  ftern 
from  before  the  Jhip,  he  fliall  difcover  the  fore  timbers:  and  when 
looking  from  behind,  direCtly  on  the  ftern,  he  fhall  perceive  the 
form  of  the  after  timbers.  To  form  a  juft  idea  of  this  plane,  there¬ 
fore,  we  fhould  fuppofe  a  Jhip  refting  upon  the  flocks,  in  .the  fame 
pofition  as  when  afloat  upon  the  water.  Thus  a  variety  of  black 
vertical  lines  may  be  drawn  at  equal  diftances  upon  the  bottom, 
which  is  white,  to  form  different  outlines  of  the  Jhip,  correfponding 
to  the  timbers  within. 

It  is  to  be  obferved,  that  the  fafliion  of  the  inferior  timbers  mud 
conform  to  the  figure  of  the  mid -fioip  frame,  which  is  placed  in  the 
fulled  part  of  the  Jhip  ;  and  as  the  planes  of  all  the  other  timbers  di~ 
minifh  in  a  certain  progreflion  as  they  approach  the  ftcm  and  ftern, 
they  are  properly  delineated  on  the  plane  of  the  miA-Jhip  frame, 
which  alfo  reprefents  the  depth  of  the  keel  and  length  of  the  m\A-Jhip 
beam  ;  as  the  two  fides  of  a  Jhip  ought  to  be  exaCtly  alike,  it  is  fuf- 
ficient  to  reprefent  the  feCtftns  of  the  fore  part  of  a  Jhip  on  the  left 
fide,  and  thofe  in  the  after  part  on  the  right  fide,  fo  as  to  perceive 
all  the  feCtions,  as  well  afore  as  abaft,  upon  one  plane.  See  Plate 
i26,  fig.  7,  in  which  A  is  the  keel  ;  BC  the  line  which  expreftes  the 
upper  edge  of  the  keel,  from  which  the  height  of  each  timber,  and 
the  height  of  it’s  different  breadths  are  meafured:  BD  and  CE, 
perpendiculars  raifed  on  the  line  BC,  to  limit  the  Jhip' s  extreme 
breadth  and  height  zmiA-Jhips :  AF,  a  perpendicular  ereCted  from 
the  middle  of  the  keel  to  bifeCt  the  line  of  the  Jhip’s  breadth  :  F>Jc9, 
the  half  breadth  line  of  the  aftmoft  top  timber  ;  and  the  feven  lines 
parallel  to  and  immediately  under  this,  on  the  right  fide  of  the  line 
AF,  are  all  top  timber  half-breadths,  abaft  the  mxA-Jhip  frame,  the 
loweft  of  which  coincides  with  the  horizontal  line  D  E  ;  and  the 
parallel  lines  oppofite  to  thefe,  on  the  left  fide  of  A  I’,  reprefent  the 
top  timber  half-breadths  in  the  fore  body,  or  the  halt-breadths  of  the 
top  timbers  before  the  mid  -Jhip  frame:  G,  H,  I,  Q,  R,  S,  T,  the 
radii  of  the  breadth-fweeps  abaft  the  miA-Jhip  frame :  thofe  of  the 
breadth- fweeps  in  the  fore  body,  or  before  the  miA-Jhip  frame,  are 
diredly  oppofite  on  the  right  fide:  ©A©,  the  miA-Jhip  frame, 
from  the  extreme  breadth  downwards  :  1,  2,  3,  4,  5,  6,  7,  8,  9,  the 
outlines  of  timbers  abaft  the  mi\A-Jhip  frame  in  different  parts  of  their 
a\  c,  d,  e,  f  g,  b,  the  outlines  of  the  timbers  before  the 
rc\\A-jbip-  frame,  in  different  parts  of  their  height,  h  being  the  fore- 
moit,  or  knuckle  timber  :  K  i,  the  wing  tranfom,  whofe  ends  reft 
upon  the  fafhion-piece  :  L,  the  deck  tranfom,  parallel  to  and  under 
the  wing  tranfom:  MNO,  the  lower  tranfoms,  of  which  Ok  is 
the  third  and  loweft :  mk P,  the  dotted  line,  which  expreftes  the 
figure  ot  the  fafhion-piece,  without  being  canted  aft :  P.  the  upper  ’ 
part,  or  top  timber  ot  the  fafhion-piece  :  n,  0,  p.  q,  r,f  the  radii  of  ‘ 
the  HooM weeps,  abaft  the  vciiA-fitip  frame,  thofe  before  it  being  on 
the  .oppoute  fide  of  the  line  A  F,  to  which  they  are  all  parallel:  tft  1 
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Rd.  2d  Rd.  3d.  Rd.  4th  Rd.  the  diagonal  ribbands  abaft  the  miA-Jhips; 
and  /,  11,  x,  y,  the  fame  ribbands  exprefted  in  the  fore-body. 

Here  it  may  be  obferved,  that  the  various  methods  by  which  the 
curves  of  the  timbers  are  deferibed  upon  the  plane  of  the  miA-Jhip 
frame,  are  equally  mechanical  and  arbitrary.  In  the  latter  fenfe, 
they  are  calculated  to  make  a  Jhip  fuller  or  narrower,  according  to 
the  fervice  for  which  fhe  is  defigned  ;  and  in  the  former  they  are 
drawn  according  to  thofe  rules  which  the  artift  has  been  implicitly 
taught  to  follow,  or  which  his  fancy  or  judgment  has  efteemed  the 
molt  accurate  and  convenient.  They  are  generally  compofed  of 
feveral  arches  of  a  circle,  united  together  by  moulds  framed  for  that 
purpofe  :  the  radii  of  thofe  arches,  therefore,  are  of  different  lengths, 
according  to  the  breadth  of  the  Jhip  in  the  place  where  fuch  arches 
are  fwept ;  and  they  are  exprefted  on  the  plane  of  projection  either 
by  horizontal  or  perpendicular  lines  :  the  radii  of  the  breadth-fweeps 
being  always  in  the  former,  and  the  radii  of  the  floor  fweeps  in  the 
latter  direction.  Thefe  two  arches  are  joined  by  a  third,  which 
coincides  with  both,  without  interfering  either.  The  curve  of  the 
top  timber  is  either  formed  by  a  mould,  which  correfponds  to  the 
arch  of  the  breadth-fweep,  or  by  another  fweep,  whofe  center  and 
radius  are  without  the  plane  of  projection. 

The  breadth  of  the  Jhip  at  every  top  timber  is  limited  by  an  hori¬ 
zontal  line  drawn  on  the  floor  plane,  called  the  half-breadth  of  the 
top  timbers.  The  extreme  breadth  is  alfo  determined  by  another 
horizontal  line  on  the  floor  plane,  and  the  lines  of  half-breadth  are 
thus  mutually  transferrable  from  the  projection  and  floor  planes  to 
each  other. 

The  neceflary  data  by  which  the  curves  of  the  timbers  are  deline¬ 
ated,  are  the  perpendicular  height  of  the  keel,  the  main  or  prin¬ 
cipal  breadth,  and  the  top  timber  breadth ;  for  as  a  Jbip  is  much 
broader  near  the  middle  of  her  length  than  towards  the  ends,  fo  (he 
is  broader  in  the  middle  of  her  height  than  above  and  below  ;  and 
this  latter  difference  of  breadth  is  continued  through  every  point  of 
her  length.  The  main  breadth  of  each  frame  of  timbers  is,  there¬ 
fore,  the  Jhip’s  breadth,  nearly  in  the  middle  of  her  height  in  that 
part ;  and  the  top  timber  breadth  is  the  line  of  her  breadth  near  the 
upper  ends  of  each  timber. 

The  third  draught  is  called  the  horizontal  planer  which  ferves  to 
oenvey  a  diftinCt  idea  of  the  horizontal  curves,  by  means  of  water 
lines  traced  upon  it ;  in  this  draugty,  the  curves  of  the  tranfoms,. 
called  the  round-aft ,  are  alfo  marked,  and  fometimes  the  breadth  and1 
thicknefs  of  the  timbers. 

The  horizontal  or  floor  plane,  is  that  upon  which  the  whote  frame 
is  ereCted,  and  will  be  more  clearly  underliood  by  deferibing  the  water 
lines  and  ribbands  of  which  it  is  compofed. 

When  a  Jhip  floats  upon  the  water,  her  upper  works  will”  be  evi¬ 
dently  feparated  from  the  bottom  by  the  furface  of  the  water,  which 
will  accordingly  deferibe  an  imaginary  horizontal  line  upon-  the  bot¬ 
tom  from  the  ftern  to  the  ftern-poft.  The  higheft  of  thofe  lines  is 
termed  the  load  water  line,  which  is  fuppofed  to  be  drawn  by  the  fur- 
face  of  the  water  on  the  upper  part  of  the  bottom,  when  lhe  is  Fnffi— 
ciently  laden  for  a  fea  voyage.  If  the  Jhip  is  lightened  of  any  part 
of  her  lading,  and  preferves  the  fame  difference  in  her  draught  of 
water  at  the  two  ends,  or,  which  amounts  to  the  fame,  if  (he  is 
lightened  fo  as  to  preferve  the  fame  equilibrium  of  the  keel  with 
regard  to  the  furface  of  the  water;  it  is  evident  that  ftie  will  rife 
higher  out  of  the  water,  the  furface  of  which  will  mark  a  fecond 
water  line  parallel  to  the  firft,  but  nearer  the  keel  in  proportion  to 
the  number  of  feet  which  the  Jhip  has  rifen.  Then  by  lightening  a 
Jhip  gradually,  and  at  the  fame  time  preferving  the  direction  of  her 
keel,  or  the  angle  which  the  keel  makes  with  the  furface  of  the 
water,  a  variety  of  vvater-/w«  may  be  drawn  parallel  to  each 
other. 

The  ribbands  are  narrow  and  flexible  planks  placed  on  the  bot¬ 
tom  at  different  heights,  fo  as  to  form  a  fort  of  mould  for  ftationing 
the  inferior  timbers  between  the  principal  ones.  They  differ  from 
the  water  lines,  inafmuch  as  the  latter  have  only  one  curve,  which 
is  horizontal,  whereas  the  ribbands,  befides  their  horizontal  one, 
have  a  vertical  curve  ;  the  horizontal  curve  is  exprefted  upon  the 
floor-plane,  and  the  vertical  curve  is  exhibited  in  the  plane  of  ele¬ 
vation. 

The  horizontal  plane,  befides  tlje  water  lines  and  ribband?,  con¬ 
tain  alfo  the  main  and  top  timber  breadth  lines,  or  the  longitudinal 
lines,  by  which  the  main  breadth  and  top  timber  breadth  are  li¬ 
mited  in  every  point  of  the  Jhip’s  length.  The  horizontal  curve  of 
the  tranfoms  and  harpins  are  reprefented  therein,  together  with  the 
planes  of  the  principal  timbers  ;  the  cant  of  the  fafhion-piece,  the 
length  of  the  rake  afore  and  abaft,  the  projection  of  the  cat-heads, 
and  the  curve  of  the  upper  rail  of  the  head,  to  which  curves  of  the 
lower  ones  are  ufually  parallel.  See  fig.  8,  in  which  BAC  is  the 
line  of  the  fi) ip’s  length,  pafling  through  the  middle  of  the  ftern  and 
ftern-poft:  B  the  upper  end  of  the  ftern-poft;  C  the  upper  end  ot ' 
the  ftern;  BF  the  length  of  the  rake  abaft;  DWX,  the  top  timber 
breadth  line,  or  the  line  which  limits  the  breadth  of  each  top  timber: 
DF  the  breadth  of  the  aftmoft  timber  at  the  taffarel:  BK,  the  wing 
tranfom:  BLI,  the  horizontal  curve  of  the  deck  tranfom:  MM, 
the  horizontal  curve,  or  round  aft  of  the  firft  tranfom:  MN,  the 
horizontal  curve  of  the  fecond  tranfom,  prolonged  into  a  water 
line  N  8  7  :  kO ,  the  horizontal  curve  of  the  third  tranfom,  which 
is  alfo  prolonged  into  another  water  line  O,  «,  U,  p,  Q:  mO P,  the 
plane  of  the  fafhion-piece  as  canted  aft :  ®WU,  the  plane  of 
the  miA-Jhip  frame :  a ,  b,  c,  d ,  e,f h ,  the  planes  ofthe  timbers  before 
the  miA-Jhip  frame:  1,  2,  3,  4,  5,  6,  7,  8,  9,  the  planes  of  the  tim¬ 
ber  abaft  the  miA-fioip  frame :  XX,  the  figure  of  the  upper  rail  of  the 
head  ;  C  Y,  the  proje&ion  of  the  knee  of  the  head,  and  a  a  the  pro¬ 
jection  of  the  cat-head.  Such  are  the  principal  draughts  ufed  in 
the  conftruC^ion  of  a  Jhip,  which  reciprocally  correfpond  with  each 
other  in  the  dimenfions  of  length,  breadth,  and  depth :  thus  the 

plane 
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plane  of  elevation  is  exactly  of  the  fame  length  with  the  horizontal 

orfloorplane.  The  feveral  breadths  of  the  timbers  in  the  floor 
plane,  and  thatofthe  projection,  are  immediately  transferable:  and 
the  real  height  of  the  timbers  in  the  projection,  eXaCtly  conforms  to 
their  height  in  the  elevation  :  e.  g.  let  it  be  required  to  transfer  the 
height  of  the  wing  tranfom  from  the  elevation  to  the  projection  ; 
extend  the  compafles  from  the  point  K  in  the  elevation  down  to  the 
dotted  line,  prolonged  from  the  upper  edge  of  the  keel,  and  fetting 
the  other  foot  in  the  point  p,  then  will  the  line  K/>  be  the  perpen¬ 
dicular  height  of  the  wing  tranfom  ;  transfer  this  from  the  middle 
of  the  line  B  AC,  in  the  projection,  to  the  point  K  in  the  perpendi¬ 
cular  A  F,  then  will  AKbe  the  height  of  the  wing  tranfom  in  the 
plane  of  projection  ;  and  thus  the  height  of  all  thetranfoms  may  be 
laid  down  from  the  former  upon  the  latter. 

Again,  let  it  be  required  to  transfer  the  main  breadth  of  themid- 
Jhip  frame  from  the  projection  of  the  horizontal  plane  ;  fet  one  foot 
of  the  compafles  in  the  point  0  on  the  perpendicular  CE,  and  ex¬ 
tend  the  other  along  the  main  breadth  fweep  0  G,  till  it  touches 
the  perpendicular  AF  parallel  to  CE;  lay  thisdiftance  upon  the 
horizontal  plane  from  the  point  u  in  the  line  of  the  /hip's  length 
BAC,  along  the  plane  of  the  mid -Jhip  frame  to  the  point  0  :  fo 
fliallthe  line0  W  U  be  the  breadth  of  the  mi d-Jhip  frame  on  the 
horizontal  plane.  Thus  alfo  the  top  timber  breadth,  or  the  diflance 
of  each  top  timber  from  the  middle  of  the  /hip’s  breadth,  may  be  in 
the  fame  manner  transferred,  by  extending  the  compafles  from  the 
line  BAC,  in  the  horizontal  plane,  to  the  top  timber  breadth  line, 
upon  anv  particular  timber,  as  1,2,  3,  &c.  which  will  give  it’s  pro¬ 
per  dimenfions  thereon.  In  the  fame  manner  the  breadths  of  all  the 
timbers  maybe  laid  from  the  projection  to  the  horizontal  plane,  and 
vice  Verfa,  from  that  to  the  projection  :  and  the  height  of  each  tim¬ 
ber  may  alfo  be  transferred  from  the  elevation  to  the  projection,  &c. 

'  In  veflels  of  war,  the  general  dimenfions  are  eftablifhed  by  au¬ 
thority  of  officers  appointed  by  the  government  to  fuperintend  the 
building  of  Jhips.  In  the  merchants’  fervice,  the  extreme  breadth, 
length  of  the  keel,  depth  in  the  hold,  heights  between  decks  and  in 
the  wafte,  are  agreed  on  by  contra#  ;  and  from  thefe  dimenfions  the 
fhipwright  is  to  form  a  draught  fuitable  to  the  trade  for  which  the 
Jhip  is  defigned. 

The  firft  article  to  be  confidered  in  projecting  the  draught  of  a 
vefiel  of  war  is  her  length  ;  and  as  all  Jhips  are  much  longer  above 
than  below,  it  is  neceflaryto  diftinguifh  the  precife part  of  herheight 
from  which  herlengthis  taken,  which  is  ufually  the  lower  gun-deck, 
or  the  load  water  line.  In  this  draught  it  will  be  particularly  ne- 
cefiary  to  leave  fufficient  diflance  between  the  ports.  The  next 
objeCt  is,  to  eftablifh  the  breadth  of  the  mi A-Jhip  beam  :  thofe  who 
would  diminiffi  the  breadth,  alledge,  that  a  narrow  vefl’cl  meets 
with  lefs  refiflance  in  pafling  through  the  water ;  that  by  increaling 
the  length  fhe  will  drive  lefs  to  leeward  ;  that  the  water  lines  will 
be  more  conveniently  formed  to  divide  the  water  ;  that  a  long 
and  narrow  Jhip  will  require  lefs  fail  to  advance  fwiftly  ;  that  her 
mails  will  be  lower  and  her  rigging  lighter,  &c.  Thofe,  on  the 
contrary,  who  would  enlarge  the  breadth,  pretend,  that  this  form 
is  better  fitted  to  preferve  a  good  battery  of  guns ;  that  there  will  be 
more  room  to  work  the  guns  conveniently  ;  that  by  carrying  more 
fail,  th  -Jhip  will  be  enabled  to  run  falter,  or  that  this  quality  will  at 
leali  overbalance  the  advantage  which  the  others  have  of  more  eafily 
dividing  the  water  ;  that,  being  broader  at  the  load  waterline,  they 
will  admit  of  being  very  narrow  in  the  floor,  particularly  toward  the 
extremities  ;  and  that  a  broad  vefiel  will  more  readily  rife  upon  the 
waves  than  a  narrow  one. 

Notwithflanding  this  difference  of  opinion  about  proportioning 
the  breadth  to  the  length,  it  is  moft  ufual  to  conform  to  the  dimen¬ 
fions  of  Jhips  of  the  fame  rate.  After  the  dimenfions  of  the  breadth 
and  length  are  determined,  the  depth  of  the  hold  mull  be  fixed, 
which  is  generally  half  the  breadth  ;  but  the  form  of  the  body  fliould 
be  confidered  on  this  occafion,  for  a  flat  floor  will  require  lefs  depth 
in  the  hold  than  a  {harp  one.  The  diflance  between  the  decks  mull 
be  alfo  fettled.  We  may  then  proceed  to  fix  the  length  of  the  keel, 
by  which  we  fhall  be  enabled  to  judge  of  the  rake  of  the  Item  and 
ftern-poft. 

The  rake  is  known  to  be  the  projeClion  of  the  Jhip  at  the  height  of 
the  ftem  and  ftern-poft,  beyond  the  ends  of  the  keel  afore  and  abaft, 
or  the  angle  by  which  the  length  is  inertafedas  the  fabric  rifes.  To 
thefe  we  may  alfo  add,  the  height  of  the  Item  and  wing  tranfom.  ; 

After  thefe  dimenfions  are  fettled,  the  timbers  maybe  confidered 
which  form  the  fides of  the  Jhip  ;  a  frame  of  timbers,  which  appear 
to  be  one  continued  piece,  is  compofcd  of  one  floor  timber  \J,jig.  5, 
whofe  arms  hranch  outward  to  both  fides  of  the  Jhip\  two  or  three 
futtocks  V  V,  and  top  timber  W.  The  futtocks  are  connected  to 
the  upper  armsof  the  floor  timbers  on  each  tide  of  the  Jhip,  and  ferve 
to  prolong  the  timber  in  a  vertical  direction :  and  the  top  timbersare 
placed  at  the  upper  part  of  the  futtocks  for  the  fame  purpofe.  AH 
thefe  being  united,  and  fecured  by  crofs  bars,  form  a  circular  in- 
clofure,  which  is  called  a  frame  of  timbers  ;  and  as  a  Jhip  is  much 
broader  at  the  middle  than  at  the  extremities,  the  arms  of  the  floor 
timber  will  form  a  very  obtufe  angle  at  the  extreme  breadth  ;  but  this 
angle  decreafes  in  proportion  to  the  diflance  of  the  timbersfrom  the 
mid  -Jhip  frame,  fo  that  the  foremoft  and  aftmoft  ones  will  form  a  very 
acute  angle ;  floor  timbers  of  the  latter  fort  are  ufually  called  crutches. 

Shipwrights  differ  much  in  determining  the  (tation  of  the  mi  A-Jhip 
frame,  fome  placing  it  at  the  middle  of  the  Jhip’s  length,  and  others 
farther  forward.  They  who  place  it  before  the  middle,  alledge, 
that  if  a  Jhip  is  full  forward,  {he  will  meet  with  no  refiftance  after 
ffie  has  opened  a  column  of  water  ;  and  that  the  water  lo  difplaced 
will  eafily  unite  abaft,  and  by  that  means  force  the  Jhip  forward, 
befides  having  more  power  on  the  rudder,  in  proportion  toit’sdif- 
tanCe  from  the  center  of  gravity  ;  this  alfo  comes  nearer  to  the  form 
of  fifties,  which  fliould  feem  tnoft  advantageous  for  dividing  the  fluid. 
No.  122.  Vol.  III. 
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When  the  riling  of  the  xr\\A-Jhip  floor  timber  is  determined,  we 

may  then  proceed  todeferibe  therifing  line  of  the  floor  on  the  ftern- 
poft  abaft,  and  on  the  ftem  afore. 

.  ,The  height  of  the  lower  deck  is  the  next  thing  to  be  confidered  : 
it  is  determined  in  the  middle  by  the  depth  of  the  hold;  and  fome 
builders  make  it  no  higher  than  the  Item,  but  they  raife  it  abaft  as 
much  above  it  s  height  in  the  middle,  as  the  load  water  mark,  or 
draught  of  water  abaft,  exceeds  that  afore.  With  regard  to  the 
height  between  decks,  it  is  altogether  arbitrary,  and  muft  be  deter¬ 
mined  by  the  rate  of  the  Jhip,  and  the  fervice  for  which  lhe  is 
deftined. 

.  *s  alf°  neceffary  to  give  the  fheer  of  the  wales  a  proper  hang- 
ing,  becaufe  the  beauty  and  flatelinefs  of  a  Jhip  greatly  depend  upon 
their  figure  and  curve,  which,  if  properly  drawn,  will  make  her 
appear  airy  and  graceful  on  the  water. 

.  With  refpeCt  to  the  upper  works  of  a  Jhip,  caljed  the  dead  worh, 
it  may  he  obferved,  that  here  the  Jhip  muft  be  narrower,  fothat  all 
the  weight  lying  above  the  load  water  line,  will  thereby  be  brought 
nearer  the  middle  of  the  breadth,  and  of  courfe  the  Jhip  will  be  lefs 
(trained  by  the  working  of  her  guns,  &c.  But  although  fome  ad¬ 
vantages  are  acquired  by  diminilbing  the  breadth  above  water,  flic 
muft  not  be  narrowed  too  much,  as  there  muft  be  fufficient  room 
left  on  the  upper  deck  for  the  guns  to  recoil. 

1  he  fecurity  of  the  mads  fhould  likewife  be  remembered,  which 
requires  fufficient  breadth  to  fpread  thefhrouds;  a  deficiency  of  this 
fort  may,  however,  be  in  fome  meafure  fupplied  by  enlarging  the 
breadth  of  the  chanels.  Having  given  a  general  account  of  the 
theory  ofyft/p-building,  we  fhall  now  briefly  trace  the  progrefs  of  the 
work  itfelf. 

During  the  confirmation  of  a  flip,  flie  is  fupported  in  the  dock,  or 
upon  a  wharf,  bya  number  of  folid  blocksof  timber  placed  at  equal 
diflances  from  and  parallel  to  each  other,  in  which  fituationfhe  is 
laid  to  be  on  the  flocks.  The  firft  piece  of  timber  laid  upon  the 
blocks  is  generally  the  keel,  though  in  fome  of  the  royal  dock  yards 
they  have  lately  begun  with  the  floor  timbers,  the  keel  having  been 
found  often  apt  to  rot  during  the  long  period  of  building  a  Jhip  of 
war.  The  pieces  of  the  keel,  fee  Plate  126,  Jig.  5,  are  fcarfed  to¬ 
gether  and  bolted,  forming  one  intire  piece  A  A,  which  conftitutes 
the  length  of  the  vefiel  below:  at  oneextremity  ofthe  keel  isereCted 
the  stem,  which  being  incurvated  nearly  into  a  circular  arch,  or 
compafling  fo  as  to  projeCt  outwards  at  the  upper  end,  forms  what 
is  called  the  rake  forward.  At  the  other  extremity  of  the  keel  is 
elevated  the  STZRH-poJl,  the  heel  of  which  is  let  into  a  mortife  in 
the  keel,  and  it’s  upper  end  hangs  outwards,  making  an  obtufe  angle 
with  the  keel,  which  projection  is  called  the  rake  abaft.  The 
ftern-poft,  which  ought  to  fupport  the  Item, contains  the  iron  work, 
or  hinges  of  the  rudder,  which  are  called  GOOCiNGS,and  unites  the 
lower  part  of  the  Jhip’s  fides  abaft.  Towards  the  upper  end  of  the 
ftem  poft,  and  at  right  angles  with  it’s  length,  is  fixed  the  middle 
of  the  wing- transom,  where  it  is  firmly  bolted  ;  under  this,  and 
parallel  to  it,  is  placed  the  deck  tranfom,  upon  which  the  after  end 
of  the  lower  deck  is  fupported.  Parallel  to  the  deck  tranfom,  and 
under  it,  another  piece  is  fixed  to  the  ftern-poft,  called  th tfirjltran- 
Jom,  all  of  which  ferve  to  conne6t  the  ftern  poft  to  the  fafhion-pieces. 
Two  more  tranfoms,  called  the  Jecond  and  third,  are  alfo  placed 
under  thefe,  being  likewife  attached  to  the  fafhion-pieces, into  which 
the  extremities  of  all  the  tranfoms  are  let.  The  fafhion-pieces  are 
formed  like  the  other  timbers  of  the  Jhip,  and  have  their  heels  reft- 
ing  on  the  upper  part  of  the  kelfon,  at  the  after-extremity  of  the 
floor  ribbands. 

All  thefe  pieces,  viz.  the  tranfoms,  and  fafhion-pieces,  and  their 
top  timbers,  being  (trongly  united  into  one  frame,  are  elevated  upon 
the  ftern-poft,  and  the  whole  forms  the  ftruCture  of  the  ftern,  upon 
which  the  galleries  and  windows,  with  their  ornaments,  are  after¬ 
wards  built. 

The  ftem  and  ftern-poft  being  thus  elevated  upon  the  keel,  to 
which  they  are  fecurely  connected  by  knees  and  arched  pieces  of 
timber  bolted  to  both  ;  and  the  keel  being  raifed  at  it’s  two  extre¬ 
mities  by  pieces  of  dead  wood,  the  m\A-Jhip  floor  timber  is  placed 
acrofs  the  keel,  to  which  it  is  bolted  through  the  middle.  The  floor 
timbers  before  and  abaft  the  mi A  Jhip  frame  are  then  Rationed  in 
their  proper  places  upon  the  keel ;  after  which  the  kelfon,  which, 
like  the  keel,  is  compofed  of  feveral  pieces  fcarfed  together,  is  fixed 
acrofs  the  middle  of  the  floor  timbers, to  which  it  is  attached  by  the 
bolts  driven  through  the  keel,  and  clinched  on  the  upper  part  of  the 
kelfon  :  the  futtocks  arc  then  raifed  upon  the  floor  timbers,  and  the 
Hawse-^wm  eredted  upon  the  cant  timbers  in  the  fore  part  of 
the  Jhip.  The  top  timbers,  on  each  fide,  are  next  attached  to  the 
head  of  the  futtocks,  as  above  explained. 

The  frames  ofthe  principal  timbers,  being  thus  completed,  are 
orted  by  ribbands. 

he  ribs  of  the  Jhip  being  now  Rationed,  they  proceed  to  fix  on 
the  planks,  of  which  the  wales  are  the  principal,  being  much 
thicker  and  ftrenger  than  the  reft.  The  harpins,  which  maybe 
confidered  as  a  continuation  of  the  wales  at  their  fore  ends,  are  fixed 
acrofs  the  hawfe-pieces,  and  furround  the  fore  part  of  th.e  Jhip  ;  the 
planks  that  iticlofe  the  Jhip’s  fides  are  then  brought  about  the  tim¬ 
bers  ;  and  the  clam ps,  which  are  of  equal  thicknefs  with  the  wales 
fixed  oppofite  tothe  wales  within  the  Jhip:  thefe  are  added  tofupport 
the  ends  of  the  beams,  and  accordingly  ftretch  from  one  endot  the 
Jhip  to  the  other. 

The  thick  fluff,  or  ftrong  planks  ofthe  bottom  within  board,  are 
then  placed  oppofite  tothe  feveral  fcarfs  of  the  timbers, to  reinforce 
them  throughout  the  Jhip’s  length.  The  planks  employed  to  line  the 
Jhip,  called  the  ceiling,  or  Foot -waling,  arenext  fixed  in  the  intervals 
between  the  thick  ft  uffofthchold:  the  bcamsare  afterwards  laidacrofs 
the  Jhip  to  fupport  the  decks,  and  are  connected  to  the  fide  by  lodg¬ 
ing  and  hanging  knees.  The  cable-* its  being  next  erected,  the  car- 
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lings  and  ledges  are'dtfpofed  between  the  beams  to  ftrcngthen 
the  deck.  The  water-mjj  are  then  laid  on  the  ends  of  the  beams 
throughout  the  flip's  length,  and  the  spirkitting  fixed  dole  above 

The  upper  deck  is  then  planked,  and  the  string  placed  under 
the  gunnel  or  plainfiieer  in  the  waift.  They  proceed  next  to  plank 
the  quarter-deck  and  forecaftle,  and  fix  the  partners  of  the  malls 
and  capfterns  with  the  coamincs  of  the  hatchets;  the  breast- 
basks  are  then  bolted  acrofs  the  Idem  and  bow  withm-board,  the  (tep 
of  the  fore-mad  placed  on  the  kelfon,  and  the  riders  fayed  on  the  m- 
fide  of  the  timbers  to  re-inforce  the  fides  in  different  places  or  the 
flip's  length.  The  pointers,  if  any,  are  afterwards  fixed  acrofs  the 
hold  diagonally  tofupport  the  beams,  and  the  crotches  lfationed 
in  the  after-hold  to  unite  the  half  timbers. 

The  fieps  of  the  main-mad  and  capfterns  are  next  placed  :  the 
planks  of  the  lower  decks  and  orlop  laid:  the  HAVEL-hoods  fayed  on 
the  ha wfe-holes ;  and  the  knee  of  the  head  or  cutwater  connected  to 
the  item  :  the  figure  of  the  head  is  then  ereCted,  and  the  trial- 
board  and  cheeks  fixed  on  the  fides  of  the  knee. 

The  taffarel  and  quarter  pieces,  which  terminate  the  Jhip 
abaft,  the  former  above,  and  the  latter  on  each  fide,  are  then  dii- 
pofed  ;  and  the  ftern  and  quarter-galleries  framed  and  fupported  by 
their  brackets.  The  pumps  with  their  well  are  next  fixed  in  the 
hold;  the  eimeer- boards  laid  on  each  fide  of  the  kelfon,  and  the 
garboard  jiroke  fixed  on  the  Jhip's  bottom  next  to  the  keel  with¬ 
out.  The  hull  being  thus  fabricated,  they  proceed  to  feparate  the 
apartments  by  bplk-heads  or  partitions  ;  to  frame  the  port-lids  ;  to 
fix  the  cat-heads  and  chcfs-trees;  to  form  the  hatchways  and  fcuttles, 
and  fit  them  with  proper  covers  or  gratings.  They  next  fix  the 
ladders  in  the  different  hatchways,  and  build  the  manger  on  the 
lower  deck,  to  carry  off  the  water  that  runs  in  at  the  hawfe-holes 
when  the Jhip  rides  at  anchor  in  the  fea.  The  bread  room  and  maga¬ 
zines  are  then  lined  ;  and  the  gunnel,  rails,  and  gangways,  fixed  on 
the  upper  part  of  the  Jhip .  The  cleats,  kevels,  and  ranges  by  which 
the  ropes  are  fattened,  are  afterwards  bolted  or  nailed  to  the  fides  in 
different  places.  The  rudder  being  fitted  with  it’s  irons,  is  next 
hung  to  the  ftern  poft  ;  and  the  tiller  or  bar,  by  which  it  is  managed, 
let  into  it’s  upper  end:  the  scuppers  are  then  placed  in  holes  cut 
through  the  Jhip’ s  fides,  and  the  ftandards  bolted  to  the  beams  and 
fides  above  the  decks  to  which  they  belong :  the  poop  lanterns  are 
laft  fixed  upon  their  cranes  over  the  ftern,  and  the  bilge-ways,  or 
cradles,  placed  under  the  bottom,  to  conduCi  the  Jhip  fteadily  into 
the  water  whilft  launching. 

The  invention  of  Jhips  is  very  ancient,  and,  at  the  fame  time, 
very  uncertain.  Some  attribute  it  to  Dasdalus;'  others  to  Janus  ; 
while  others  look  on  Noah  to  have  been  the  firftyft/p-buiider. 

The  moft  celebrated  Jhips  of  antiquity  arc,  that  of  Ptolemy  Phi- 
lopater,  which  is  faid  to  have  been  280  cubits  (i.  e.  420 feet)  long, 
38  broad,  and  48  high:  it  carried  4000  rowers,  400  failors,  and 
3000  foldiers.  That  which  the  fame  prince  made  to  fail  on  the 
Nile,  we  are  told,  was  312  feet  long,  45  feet  broad,  with  a  matt 
120  feet  high.  Defcribed  under  the  article  Archimedes  ;  which 
fee. 

Yet  thefe  were  nothing  in  comparifon  with  Hiero’s Jhip,  built  under 
the  direction  of  Archimedes,  on  the  llrudlure  whereof,  Mof- 
chion,  as  we  are  told  by  Snellius,  wrote  a  whole  volume.  There 
was  wood  enough  employed  in  it  to  make  fixty  gallies.  It  had  all 
the  variety  of  apartments  of  a  palace  :  banqueting-rooms,  galleries, 
gardens,  fifti-ponds,  llables,  mills,  baths,  a  temple  of  Venus,  See. 
It  was  incompaffed  with  an  iron  rampart,  and  eight  towers,  with 
walls  and  bulwarks,  furniftied  with  machines  of  war,  particularly 
one,  which  threw  a  ttone  of  three  hundred  pounds,  or  a  dart  twelve 
cubits  long,  the  fpace  of  a  mile. 

The  velfels  which  are  ufually  comprehended  under  the  general 
name  of  Jhip ,  beiides  thofe  of  the  line  of  battle,  are  galleons,  frigates, 
hag-boats,  differing  from  frigate  -built  Jhips  in  the  figure  of  the  ftern, 
which  has  a  great  refemblance  to  that  of  the  cat,  as  being  in  a 
middle  degree  between  both,  cats,  barks,  pinks,  and  fly-boats,  all 
of  which  are  defined  in  their  proper  places. 

Ships  of  war  are  diftinguifihed  from  each  othsr  by  their  feveral 
ranks  and  claffes.  See  the  article  Rate. 

A  Ship  of  the  line  is  ufually  applied  to  all  men  of  war  mounting 
fixty  guns  and  upwards  ;  of  late,  however,  our  fifty-gun  Jhips  have 
been  formed  fufficiently  ftrong  to  carry  the  fame  metal  as  thofe  of 
fixty,  and  accordingly  may  fall  into  the  line  in  cafes  of  neceffity. 
See  the  article  Line  of  Battle. 

A  ship,  is  a  vefiel  of  war  appointed  to  fuperintend  the 

marine  affairs  in  a  harbour  or  river,  and  to  fee  that  the  Jhips  which 
are  not  commiffioned  have  their  proper  watch  kept  tjaily,  by  fending 
her  GUARD-te  around  them  every  night:  file  is  alfo  to  receive 
feamen  Who  are  imprefled  in  time  of  war. 

An  hospita  l  ship  is  a  veil'd  fitted  up  to  attend  on  a  fleet  of  men 
of  war,  and  receive  their  fick  and  wounded  ;  for  which  purpofe  her 
decks  Ihould  be  high,  and  her  ports  fufficiently  large  ;  her  cables 
ought  alfo  to  run  upon  the  upper  deck,  to  the  end  that  the  beds  or' 
cradles  may  be  more  commodioufly  placed  between  decks,  and  ad¬ 
mit  a  free  pallage  of  the  air,  to  difperfe  that  which  is  offenfive  or 
corrupted. 


Upper  deck. 


A  merchant  Ship  isa  veffel  employed  in  commerce,  to  carry 
commodities  of  various  forts  from  one  port  to  another.  The  largeft 


merchant  '-Jhips  are  thofe  employed  by  the  different  nations  trading 
to  the  Knit  Indies  :  they  are  in  general  fomewhat  larger  than  our 
40  gun  Jhips,  and  mounted  with  2o  cannon,  nine-pounders,  on  their 


A  store  ship  is  a  veffel  employed  to  carry  artillery  and  naval 
ftores  for  the  ufe  of  a  fleet,  fortrefs,  orgarrifon. 

The  following  table  (hews  the  diinenlions  of  / hip  stuns  fettled  in 
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f  Jhip  guns  fettled  in 


Brafs  Ship  Guns. 

Iron  Ship  Guns. 

Caliber. 

Length. 

Weight. 

Caliber. 

Length. 

Weight. 

42 

F.  Inch. 

9  6 

C.  qr.  lb: 

6l  2  IO 

42 

F.  Inch. 

10  0 

C.  qr.  lb. 

55  1  12 

32 

9  5 

55  2  7 

32 

9  6 

53  3  23 

24 

9  5 

51  I  12 

24 

9  5 

1 

O 

O 

OO 

l8 

9  0 

1  t 

O 

CO 

Nt* 

l8 

9  0 

41  1  8 

12 

9  0 

29  O  O 

12 

9  0 

32  3  3 

9 

8  5 

O 

O 

0 

1  1 

9 

8  5 

23  2  2  ' 

6 

8  0 

19  0  0 

6 

7  0 

C"N 

r* 

3 

6  5 

1 1  0  0 

% 

4 

6  0 

12  2  13 

3 

4  6 

7  »  7 

Naval  crown,  corona  navalis,  among  the  ancient  Romans,  a 
crown  adorned  with  figures  of  prows  of  ftiips,  conferred  on  per- 
fons  who,  in  fea-engagements,  firft  boarded  the  enemy’s  veffel.  .  . 

Naval  fores,  comprehend  all  thofe  particulars  made  ufe  of,  not 
only  in  the  royal  navy,  but  in  every  other  kind  of  navigation  :  ,as 
timber  and  iron  for  fhipping,  pitch,  tar,  hemp,  cor4ag?>  fail-cloth, 
gun-powder,  ordnance,  and  fire  arms  of  every  fort,  (hip  chandlery 
wares,  Se c. 

NAVE,  in  architecture,  the  body  of  a  church,  where  the  people 
are  difpoled,  reaching  from  the  balufter,  or  rail,  of  the  choir,  to  the 
chief  door.  The  nave  belongs  to  the  pariftiioners,  who  arc  to 
repair  it,  Sec. 

Nave  of  a  wheel,  is  that  fhort  thick  piece  in  the  center  of  a 
wheel,  which  receives  the  end  of  the  axle  tree,  and  in  which  the 
ends  of  the  fpokes  are  fixed. 

Nave -line,  in  fea-language,  is  a  fort  of  fmall  tackle,  depending 
from  the  head  of  the  main-maft  and  fore-maft,  and  fattened  to  the 
middle  of  the  parrel,  immediately  behind  the  mail,  and  communi¬ 
cating  with  the  gears.  It  is  ufed  to  keep  the  parrel  direCtly  oppofitc 
to  the  yard,  and  particularly  whilft  hoiftingor  lowering,  as  it  would 
otherwife  hang  under  the  yard,  and  preventitfrom  being  fufficiently 
braced. 

NAVEL,  in  anatomy,  a  part  in  the  middle  of  the  belly'-,  by  ana- 
tomifts  called  umbilicus.  See  Plate  80,  fig.  3 ,  lit,  e.fig.  16,  lit.  e. 

Navel-/} ring,  byanatomifts  called  funiculus  umbilicalis. 

The  ncruel-firing,  beiides  it’s  vein  and  it’s  two  arteries,  is  compof- 
ed  of  a  fpongy  fubftance,  in  which  thefe  blood-velfels  are  lodged  ; 
this  fpongy  fubftance  is  compofed  of  a  number  of  cellules  w  hich 
communicate  with  one  another,  and  contain  a  glutinous  liquor, 
which  is  ufually  found  in  them  in  great  abundance.  When  the  vef- 
fels  have  run  through  the  whole  length  of  the  navel-firing ,  in  the 
fame  diameter,  they  break  into  a  number  of  branches,  and  enter  the 
placenta,  where  they  afterwards  divide  themfelves  into  capillary 
ramifications.  The  diameter  of  the  vein  is  all  the  way  double  to 
that  of  both  the  arteries  ;  fo  that  it  contains  twice  as  much  blood  as 
the  two  arteries  together. 

Navel -hoods,  in  Ihip-building,  large  pieces  of  ftuff  fitted  into 
the  hawfe-holes,  to  keep  the  cables  from  wearing  them. 

NAVEL-wort,  cotyledon^  in  botany,  a  genus  of  the  decandria  pen- 
tagynia  clafs,  the  corolla  of  which  is  of  a  companulato  tubulated 
form,  flightly  divided  into  five  fegments,  which  are  rolled  back ; 
the  fruit  confifts  of  five  oblong,  ventricofe,  acuminated  capfulc?, 
each  formed  of  a  fingle  valve,  and  opening  longitudinally  inwards : 
the  feeds  are  numerous  and  fmall. 

The  greater  navel-wort,  with  hooded  leaves,  fharply  indented  and 
growing  alternate,  is  reckoned  gently  cooling  and  moiftening,  re¬ 
frigerating  and  aftringent  ;  ufeful  in  hot  diftempers  of  the  liver ;  it 
provokes  urine,  and  takes  off  the  heat  and  (harpnefs  pf  it.  The 
juice  of  it,  outwardly  applied,  helps  the  fhingles,  St.  Anthony’s 
fire,  the  pain  and  inflammation  of  the  piles  :  and  is  ufeful  againlt 
kibes  and  chilblains  :  it  is  an  ingredient  in  the  unguentum populean. 

NAVICULARE  w,  in  anatomy,  the  third  bone  in  the  toot,  be¬ 
tween  the  aftragalus,  and  the  offa  cuneiformia. 

The  os  naviculare  has  behind  it  a  large  finus,  which  receives  the 
anterior  convex  head  of  the  firft  bone  ;  and  before  it  is  convex.  It 
is  divided  into  three  heads,  which  are  received  into  the  finufes  of 
the  offa  cuneiformia. 


A  New  and  Complete  Treatise  on 

NAVIGATION. 


The  word  Navigation,  in  it’s  full  latitude,  comprifes  the  ar 
of  building  (hips,  the  loading  of  (hips,  and  the  conducting  then 
by  the  fateft,  (horteft,  and  moft  commodious  way,  through  thi 
wide  and  pathlefs  ocean  ;  which  laft  is  more  peculiarly  called  navi 
galion,  or  failing  ;  fo  that  it  is  either  common  or  proper. 

Common  Navigation,  or  coafting,  where  the  veffel  is  feldoir 
put  of  fight  of  land,  or  reach  of  founding.  In  this  an  acquaintanci 
with  the  coafts,  compafs,  and  founding  line  are  fufficient. 

Proper  Navigation,  w'here  the  voyage  is  out  in  the  main  ocean 
Here,  befides  the  former  requifites,  it  is  neceffary  to  know  the  uf< 
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Mercator’s  chart,  azimuth  and  amplitude,  compaffes,  log-line, 
quadrant,  foreftaffs,  &c.  for  celeftial  obfervations. 

Navigation  turns  principally  on  four  things,  two  of  which  being 
known*  the  other  two  arc  ealily  found  from  them  by  the  tables, 
fcales  and  charts.  The 'four  things  are  the  difference  of  latitude, 
difference  of  longitude,  the  reckoning  or  diftance  run,  and  courfe  or 
rhumb  failed  on. 

The  latitudes  are  eafily  found,  and  with  fufficient  accuracy.  The 
courfe  and  diftance  are  had  by  the  log-line,  or  dead  reckoning,  and 
the  compafs.  There  is  nothing  wanted  to  the  perfection  of  naviga¬ 
tion,  but  to  determine  the  longitude  :  towards  which  many  attempts 
have  been  made  by  the  mathematicians  of  all  ages. 

Scripture  refers  the  origin  of  fo  ufeful  an  invention  to  God  him- 
fc If,  who  gave  the  firft  fpecimen  thereof  in  the  ark  built  by  Noah  : 
for  the  raillery  the  good  man  underwent  on  account  of  his  enter- 
prize,  fhews  evidently  enough,  the  world  was  then  ignorant  of  any 
thing  like  navigation;  and  that  they  even  thought  it  impoffible. 
However,  the  Phoenicians,  efpecially  thofeofTyre,  are  reprefented 
in  hiftory  as  the  firft  navigators  ;  Tyre,  whofe  immenfe  riches  and 
power  are  reprefented  in  fuch  lofty  terms,  both  in  facred  and  profane 
authors,  being  dedroyed  bv  Alexander  the  Great,  it’s  navigation  was 
transferred  to  Alexandria  by  the  conqueror  :  and  thus  arofe  the 
navigation  of  the  Egyptians,  which  was  afterwards  fo  cultivated  by 
the  Ptolemies,  that  Tyre  and  Carthage,  which  lad  was  fubdued  by 
the  Romans,  were  quite  forgotten.  At  length  Alexandria  itfelf 
underwent  the  fate  of  Tyre  and  Carthage,  being  furprifed  by  the 
Saracens,  who,  infpite  of  Heraclius,  over-ran  the  northern  coafts 
of  Africa,  &c.  fo  that  Alexandria  has  ever  fince  been  in  a  declining 
ftate. 

Upon  the  fall  of  the  Roman  empire,  the  more  brave  among  the 
Pranks  in  Gaul,  the  Goths  in  Spain,  and  the  Lombards  in  Italy, 
were  no  fooner  fettled  than  they  began  to  learn  the  advantage  of 
navigation  and  commerce,  and  the  methods  of  managing  them, 
from  the  people  they  had  fubdued  ,  and  in  a  little  time  fome  of  them 
became  able  to  give  new  indruefions  for  it’s  advantage. 

The  people  of  Italy,  and  particularly  thofe  of  Venice  and  Genoa, 
were  the  fird  redorers  of  navigation  and  commerce  in  the  marfhy 
iflands  in  the  bottom  of  the  Adriatic:  the  Veneti  who  inhabited 
along  the  coafts  of  that  gulph  retired,  when  Alaric,  king  of  the 
Goths,  and  afterwards  Attila,  king  of  the  Hunns,  ravaged  Italy. 

'  Each  of  the  72  iflands  of  the  Adriatic  continued  a  long  time 
under  it’s  refpedlive  matters,  as  a  diftindt  commonwealth  ;  the 
commerce  becoming  confiderable,  they  began  to  think  of  uniting 
into  a  bodv  :  and  it  was  this  union  fird  begun  in  the  6th  century, 
but  not  completed  till  the  Sth,  that  laid  the  foundation  of  the 
future  grandeur  of  the  Venetians. 

From  the  time  of  this  union  the  fleets  of  merchantment  werefent 
to  all  the  parts  of  the  Mediterranean,  and  at  lad  to  Grand  Cairo,  a 
city  built  by  the  Saracens  on  the  eadern  bank  of  the  Nile. 

Thus  they  flourithed  till  the  famous  league  of  Cambray  in  1508, 
when  a  number  of  jealous  princes  confpired  to  their  ruin  ;  which 
was  the  more  eafily  effefted  by  the  Portuguefe  getting  one  part  of 
the  Eaft  India  commerce,  and  the  Spaniards  another. 

Genoa,  which  had  applied  to  navigation  at  the  fame  time  with  i 
Venice,  difputed  with  it  the  empire  of  thefea.  Jealoufy  foon  began 
to  break  out,  and;  the  two  republics  coming  to  blows,  it  was  three 
centuries  almofl  continual  war,  before  the  fuperiority  was  afeer- 
tained  :  when  towards  the  end  of  the  14th  century,  the  fatal 
battle  of  Chioza  ended  the  noble  flrife.  The  Genoefe,  who  till 
then  had  ufually  had  the  advantage,  had  now  loft  all ;  and  the 
Venetians  fecured  to  themfelves  the  empire  of  the  fea,  and  fuperi¬ 
ority  in  commerce. 

About  the  fame  time  that  navigation  was  retrieved  in  the  fouthern 
parts  of  Europe,  a  new  fociety  of  merchants  was  formed  in  the 
north,  who  framed  a  new  fcheme  of  laws  for  the  regulation  of 
commerce,  called  Hill  the  ufages  and  cudomsof  the  fca. 

In  examining  the  reafons  of  commerce  patting  fucceflively  from 
the  Venetians,  Genoefe,  and  Hanfe  towns,^  to  the  Portuguefe  and 
Spaniards  ;  and  from  thofe  again  to  the  Englifli  and  Dutch  ;  it 
may  be  cttablifhed  as  a  maxim,  that  the  relation  betwixt  commerce 
and  navigation,  or  rather  their  union,  is  fo  intimate,  that  the  fall  of 
the  one  inevitably  draws  after  it  that  of  tne  other. 

Hence,  fo  many  laws,  &c.  for  it’s  regulation  ;  and  particularly 
that  celebrated  ad  of  navigation  in  England,  which  is  the  handing 
rule,  not  only  of  the  Englilh  among  themfelves,  but  alfoof  other 
nations  with  whom  they  traffick. 

'Pill  this  aft,  all  nations  were  at  liberty  to  import  into  England  all 
kinds  of  merchandizes,  and  that  on  their  own  bottoms.  But  Crom¬ 
well  particularly  patted  an  aft  prohibiting  the  Dutch  from  import¬ 
ing  any  merchandizes,  except  thofe  of  their  own  growth,  which 
were  very  few.  The  firft  parliament  of  Charles  II.  after  the  re- 
ftoration,  patted  an  aft,  bearing  date  from  the'firft  of  December 
1660,  for  the  encouraging  and  increafing  of  fhipping  and  navigation , 
which  ftill  fubfitts  in  it’s  full  latitude  and  vigour. 

Astrolabe.  An  inftrument  for  taking  the  altitude  of  the  fun 
or  ftars  at  fea.  It  is  particularly  deferibed,  with  references  to  the 
plate,  in  p.  245. 

Backstaff,  is  an  inftrument  for  taking  the  fun  s  altituae.  See¬ 
the  defeription  of  it  in  p.  291. 

Plain  Chart.  This  inftrument  reprefents  fome  part  of  the 
furface  of  the  terraqueous  globe,  &c.  See  a  full  defeription  of  it  in 

p.  49°*-  ' 

■  Mercator’s  Chart.  See  it  s  ufes  and  conftruftion deferibed, 

in  p.  490,  491. 

Com  bass,  or  Mariners  Compass,  is  an  inftrument  whereby  the 


A  T  I  O  N. 


ftnp’s  courfe  is  determined.  Refer  to  p.  569,  for  it’s  defeription 
and  ufe. 

Knight’s  Compass,  is  ufed  in  the  difeovery  of  proper  means 
for  reftoring  the  lofs  of  mngnctifm  in  a  voyage.  See  an  ample  de¬ 
feription  of  it,  with  proper  references  to  the  plate,  in  p.  ^69. 

The  Azimuth  Compass,  is  an  inftrumrnt  for  finding  the  fun 
or  Itar’s  magnetic  amplitude,  &c.  See  a  circumftantial  account  of 
it’s  ufe,  with  references  to  the  plate,  in  p. (569,  570. 

Currents,  are  certain  fettingsof  the  ftream,  by  which  ffiipsare 
compelled  to  alter  their  courfe  or  velocity,  or  both,  andfubmit  to 
the  motion  impreffed  upon  them  by  the  current.  See  a  full  defini¬ 
tion  of  them,  as  they  relate  to  navigation,  in  p.  639,  640. 

The  Dipping-nf.edle,  or  inclinatory  needle,  is  a  mag- 
netical  needle,  fo  hung,  as  that,  inftead  of  playing  horizontally,  and 
pointing  out  north  and  fouth,  one  end  dips,  or  inclines  to  the  hori¬ 
zon,  and  the  other  points  to  a  certain  degree  of  elevation  above  it. 

Or  a  dipping  needle  may  be  defined,  with  Mr.  Whifton,  to  be  a 
long,  (trait  piece  of  flee  1,  reprefented  ( Plate  156 ,fig.  7,9  every. way 
equally  poifed  on  it’s  center,  and  afterwards  touched  with  a  load- 
ftone  ;  but  fo  contrived,  as  not  to  play  on  the  point  ofapin,  as  docs 
the  common  horizontal-needle,  but  to  fwing  in  a  vertical  plane, 
about  an  axis  parallel  to  the  horizon  ;  and  this  in  order  to  difeover 
the  exaft  tendency  of  the  power  of  magnetifm. 

Mr.  Nairnc,  an  ingenious  inftrument-maker  in  London,  made  a 
dipping-needle  in  1772  for  the  board  of  longitude,  which  was  ufed  in 
the  voyage  towards  the  north-pole.  This  is  reprefented  in  Plate  156, 
fig.  8.  The  needle  A  A  is  twelve  inches  long,  and  it’s  axis,  the 
ends  BB  of  which  are  made  of  gold  alloyed  with  copper,  reft  on 
friftion  wheels  CCCC,  of  four  inches  diameter,  each  endon  two 
friftion  wheels  ;  which  wheels  are  balanced  with  great  care.  The 
ends  of  the  axes  of  the  friftion  wheels,  are  likewii'e  of  gold  alloyed 
with  copper,  and  moved  in  fmall  holes  made  in  bell-metal ;  and  op- 
pofite  to  the  ends  of  the  axes  of  the  needle,  and  the  friftion  wheels, 
are  flat  agates,  fet  in  at  DDD,  finely  polifhed.  The  magnetic 
needle  vibrates  within  a  circle  of  bell-metal,  EEE,  divided  into  de¬ 
grees  and  half  degrees ;  and  a  line,  patting  through  the  middle  of  the 
needle  to  the  ends,  points  to  the  divifions.  The  needle  of  this  in¬ 
ftrument  was  balanced' before  it  was  made  magnetical;  but  by 
means  of  a  crofs,  the  ends  of  which  are  FF.FF  (contrived  by  the 
reverend  Mr.  Mitchell),  fixed  on  the  axis  of  the  needle,  on  the  arms 
of  which  are  cut  very  fine  fcre'ws  to  receive  fmall  buttons,  that  may 
be  ferewed  nearer  or  farther  from  the  axis,  the  needle  may  be  ad- 
jufted  both  ways  to  a  great  nicety,  after  being  made  magnetical,  by 
reverting  the  poles,  and  changing  the  lides  of  the  needle.  GG  arc 
two  levels,  by  which  the  line  of  o  degrees  of  the  inftrument  is  fet 
horizontal,  by  means  of  the  four  adjufting  ferews  LLLL;  H  is 
the  perpendicular  axis,  by  which  the  inftrument  may  be  turned,  that 
the  divided  face  of  the  circle  may  front  the  eaft  or  weft;  to  this  axis 
is  fixed  an  index  I,  which  points  to  an  oppofite  line  on  the  horizon¬ 
tal  plate  K,  when  the  inftrument  is  turned  half  round;  MM  MM 
are  ferews  which  hold  the  glafs  cover  to  keep  the  needle  from  oeing 
difturbed  by  the  wind.  When  this  needle  is conftruftcd  for  fea,  it  is 
fufpended  by  an  univerfal  joint  on  a  triangular  (land,  and  adjufted 
vertically  by  a  plumb  lineand  buttonabovethedividedcircle.andthe 
dove-tail  work  at  the  upper  90  ,  and  the  divifions  on  the  circle  are 
adjufted  fo  as  to  be  perpendicular  to  the  horizon  by  the  fame  plumb- 
line,  and  an  adjoining  ferew  ;  and  when  it  is  adjufted,  a  pointer  an¬ 
nexed  to  a  ferew,  which  ferves  to  move  the  divided  circle,  is  fixed  at 
the  loweft  90.  Whenever  the  inftrument  is  ufed  to  find  the  dip,  it 
muftbe  fo  placed  that  the  needle  may  vibrate  exaftly  in  the  magne¬ 
tic  meridian. 

The  inventor  of  the  dipping-needle,  Mr.  Whiftonobferves,  was, 
without  all  queftion,  an  Englifhman,  Robert  Norman  by  name,  a 
compafs-maker  at  Wapping,  about  the  year  1576;  this  is  not  only 
teftified  by  his  own  account,  in  his  New  Attractive,  but  was  allowed 
by  Dr.  Gilbert,  and  other  writers  of  that  time.  The  occafion  of  the 
difeovery  he  himfelf  relates,  viz.  that  it  being  his  cuftom  to  finifh, 
and  hang  the  needles  of  his  compaffes,  before  he  touched  them,  he 
always  found  that,  immediately  after  the  touch,  the  north-point 
would  bend,  or  decline  downward,  under  the  horizon,  infomuch 
that,  to  balance  the  needle  again,  he  was  always  forced  to  put  a 
piece  of  wax  on  the  fouth-end,  as  a  counter-poilc. 

The  conftancy  of  this  effeft  led  him,  at  length,  to  obferve  the 
precife  quantity  of  the  dip,  or  to  meafure  the  greateft  angle  which 
the  needle  would  make  with  the  horizon. 

This,  in  the  year  1576,  he  found  at  London  to  be  71 0  50'.  Mr. 
Whifton,  being  furnifhed  with  the  farther  obfervations  of  colonel 
Windham,  Dr.  Halley,  Mr.  Pound,  Mr.  Cunningham,  Fere  Noel, 
Pere  peuille,  and  his  own,  has  improved  very  much  on  the  doft’rine 
and  ufe  of  the  dipping-needle ;  brought  it  to  more  certain  rules  ;  and 
endeavoured,  in  good  earned,  to  find  the  longitude  thereby.  In 
order  to  this,  he  obferves,  ift,  That  the  true  tendency  of  the  north 
or  fouth  end  of  every  magnetic  needle,  is  not  to  that  point  of  the  ho¬ 
rizon,  to  which  the  horizontal  needle  points,  but  towards  another, 
direftly  under  it,  in  the  fame  vertical,  and  in  different  degrees  under 
it,  in  different  ages,  and  at  different  places. 

2dly,  That  the  power  by  which  an  horizontal  needle  is  governed, 
and  all  our  navigation  ordinarily  direfted,  is  proved  to  be  but  one 
quarter  of  the  power  by  which  the  dipping-needle  is  moved  ;  which 
fhould  render  the  latter  far  the  more  effectual  and  accurate  inftrument. 

odly,  That  a  dipping-needle,  a  foot  long,  will  plainly  fhew  an  al¬ 
teration  of  the  angle  of  inclination,  in  thefe  parts  of  the  world,  in 
half  a  quarter  of  a  degree,  or  7}  geographical  miles;  1.  e.  fuppofing 
that  diltance  taken  along,  or  near  a  meridian  ;  and  a  needle  of  tour 
feer,  in  two  or  three  miles.  .  ,  .  r  , 

4thly,  A  dipping-needle,  four  feet  long,  in  thefe  parts  of  the  world. 
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will  (hew  an  equal  alteration  along  a  parallel,  as  one  of  a  foot  long 
will  (hew  along  a  meridian  ;  i.  e.  this  will,  with  equal  exattnels, 
fhcw  the  longitude,  as  that  the  latitude*. .  .  k  , 

This  depends  on  the  polition  of  the  lines  of  equal  dip,  ir 1  thele 
parts  of  the  world,  which  are  found  to  lie  about  fourteen  or  hftcen 

degrees  from  the  parallels. 

Hence  he  argues,  that  as  wc  can  have  needles  of  five,  fix,  feven, 
eight  or  more  feet  long,  which  will  move  with  flrength  fufficient  for 
exaft  obfervation  ;  and  fince  microfcopes  maybe  applied  to  the 
viewing  the  (mailed  divifions  of  degrees  on  the  limb  of  the  inftru- 
ment,  it  is  evident,  the  longitude  at  land  may  be  found  thereby  to  be 

lefs  than  four  miles.  „  TC 

To  find  the  longitude,  or  latitude,  by  the  YhwWG-needle.  It  the 
lines  of  equal  dip ,  below  the  horizon,  be  drawn  on  maps,  or  fea- 
charts,  from  good  obfervations,  it  will  be  eafy,  from  the  longitude 
known,  to  find  the  latitude;  and  from  the  latitude  known,  to  find 
the  longitude,  either  at  fea  or  land. 

Suppofe,  e.  gr.  you  were  travelling,  or  failing  along  the  meridian 
of  London,  and  found  the  angle  of  dip,  with  a  needle  of  one  foot,  to 
be  750,  the  chart  will  Chew,  that  this  meridian,  and  the  line  of  dip, 
meet  in  the  latitude  of  530  n';  which,  therefore,  is  the  latitude 
fought.  See  the  article  Latitude. 

Or,  luppofe  you  were  travelling,  or  failing  along  the  parallel  of 
London,  i.  e.  in  51°  32'  north  latitude,  and  you  find  the  angle  of  dip 
to  be  740  ;  this  parallel,  and  the  line  of  this  dip,  will  meet  in  the 
map  in  i°  46'  of  ea(t  longitude,  from  London;  which  is,  therefore, 
the  longitude  fought. 

The  Fore-staff  is  an  inftrument  ufed  at  fea,  for  taking  the  al¬ 


titudes  of  heavenlv  bodies. 

The fore-faff,  called  alfo  crofs- ftaff,  takes  it’s  denomination  hence, 
that  theobierver,  in  ufing  it,  turns  his  face  towards  the  object,  in 
contradiftin&ion  to  the  back-ftaff,  where  he  turns  his  back  to  the 
obje£t. 

The  fore ,  or  crofs-ftaff,  reprefented  in  Plate  156  ,fig-  12,  confifts 
ofaftrait,  fquare-ftaff,  AB,  graduated  like  a  line  of  tangents,  and 
four  croffes,  or  vanes,  F F,  EE,  UD,  CC,  which  Aide  thereon. 
The  firft  and  fhorteft  of  thefe  vanes,  FF,  is  called  the/*«  crofs,  or 
vane,  and  belongs  to  that  fide  of  the  inftrument,  whereon  the  divi¬ 
fions  begin  at  three  degrees,  and  end  at  ten.  The  next  longer  vane, 
EE,  is  called  th z  thirty  crofs,  belonging  to  that  fide  of  the  ftaff, 
wherein  the  divifions  begin  at  ten  degrees,  and  end  at  thirty,  called 
the  thirty  Jcale.  The  next  vane,  DD,  is  called  the  fixty  crofs,  and 
belongs  to  the  fide  where  the  divifions  begin  at  twenty  degrees,  and 
end  at  fixty.  The  laft  and  longeff,  CC,  called  the  ninety -erffs,  be¬ 
longs  to  that  fide  whereon  the  divifions  begin  at  thirty  degrees,  and 
end  at  ninety. 

The  great  ufe  of  this  inftrument  is,  to  take  the  height  of  the  fun, 
and  liars,  or  the  diflance  of  two  ftars:  and  the  ten,  thirty,  fixty,  or 
ninety  c ruffes,  are  to  be  ufed  according  as  the  altitude  is  greater,  or 
leffer  ;  that  is,  if  the  altitude  be  lefs  than  ten  degrees,  the  ten  crofs 
is  to  be  ufed  ;  if  above  ten,  but  lefs  than  thirty,  the  thirty  crofs  is  to 
be  ufed,  &c. 

Note,  Fur  altitudes  greater  than  thirty  degrees,  this  inftrument  is 
not  fo  convenient  as  a  quadrant,  or  femicircle. 

To  obferve  an  altitude  by  the  Fore-staff.  Apply  the  flat  end  of, 
the  ftaff  to  your  eye,  and  look  at  the  upper-end  of  the  crofs  for  the 
center  of  the  fun,  or  ftar,  and  at  the  lower  end  for  the  horizon.  If 
you  fee  the  fky,  inftead  of  the  horizon.  Hide  the  crofs  a  little  nearer 
the  eye  ;  and  if  you  fee  the  fea,  inftead  of  the  horizon,  Aide  the  crofs 
farther  from  the  eye  :  and  thus  continue  moving,  till  you  feeexaftly 
the  fun  or  (tar’s  center  by  the  top  of  the  crofs,  and  the  horizon  by 
the  bottom  thereof. 

Then  the  degrees  and  minutes,  cut  by  the  inner  edge  of  the  crofs 
upon  the  fide  of  the  ftaff,  peculiar  to  the  crofs  you  ufe,  give  the  al¬ 
titude  of  the  fun  or  ftar. 

If  it  be  the  meridian  altitude  you  want,  continue  your  obfervation 
as  long  as  you  find  the  altitude  increafe,  ftill  moving  the  crofs  nearer 
to  the  eye. 

By  fu’btradting  the  meridian  altitude  thus  found,  from  ninety  de¬ 
grees,  you  will  have  the  zenith  diftance. 

To  work  accurately,  an  allowance  muft  be  made  for  the  height  of 
the  eye  above  the  furfaec  of  the  fea,  viz.  for  one  Englifh  foot,  1  mi¬ 
nute  ;  for  five  feet,  2\  ;  for  ten  feet,  3^  ;  for  twenty  feet,  5  ;  for 
forty  feet,  7,  &c. 

Thefe  minutes  fubtra£fed  from  the  altitude  obferved,  and  added 
to  the  zenith  diftance  obferved,  give  the  true  altitude,  and  zenith 
diftance. 

To  obferve  the  diftance  of  two  furs ,  or  the  moon’s  dftance  from  a  ftar, 
by  the  Fore-staff.  Apply  the  inftrument  to  the  eye,  and  looking 
to  both  ends  of  the  crofs,  move  it  nearer,  or  farther  from  the  eye,  till 
you  fee  the  two  ftars;  the  one  on  the  one  end,  and  the  other  on  the 
other  end  of  the  crols  :  then  the  degrees  and  minutes  cut  by  the  crofs 
On  the  fide  proper  to  the  vane  in  ufe,  give  the  ftars  diftance. 

Freight,  the  hire  ofa  (hip,  or  of  a  part  of  it,  for  the  conveyance 
and  carriage  of  goods  from  one  part,  or  place,  to  another  ;  or  the 
fum  agreed  on,  between  the  owner  and  the  merchant,  for  the  hire 
and  ufe  of  a  veffel. 

The  freight  ofa  veffel  is  ufually  agreed  on  either  at  the  rate  of  fo 
much  tor  the  voyage,  or  by  the  month,  or  per  ton. 

Freighting,  or  letting  out  vcffels  on  freight,  or  hire,  is  one  of  the 
principal  articles  in  the  trade  of  the  Hollanders  they  are  the  car¬ 
riers  of  all  the  nations  of  Europe,  and  their  purveyors  ;  notwith- 
ftanding  that  their  country  produces  -little  or  nothing,  and  thatthey 
are  forced  to  have  every  thing  neceffary  for  the  building  of  a  veffel 
from  other  countries. 

The  principal  laws  and  rules  relating  to  freighting  are,  that  if  a 
whole  veffel  be  hired,  and  the  merchant,  or  perfon  who  hires  if,  do 
not  give  it  it’s  full  load,  or  burthen,  the  mafter  of  the  veffel.  cannot, 
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without  hisconfent,  take  in  any  other  goods,  without  accounting  to 
him  for  freight. 

That,  though  the  merchant  do  not  load  the  full  quantity  of  goods 
agreed  on  in  the  charter-^//),  yet  he  fhall  pay  the  whole  freight  • 
and  if  he  load  more  he. fhall  pay  for  the  excefs. 

If  a  time  be  appointed  by  charter-party,  and  cither  the  (hip  be 
not  ready  to  take  in,  or  the  merchant  to  put  on  board,  the  parties 
are  at  liberty,  with  remedy  by  action  for  the  detriment. 

If  part  be  on  board,  and  Come  misfortune  prevent  the  merchant’s 
fending  the  whole  in  rime,  the  mafter  may  contrail  with  another, 
and  have  freight  as  damage  for  the  time  they  were  on  board  longer 
than  limited. 

On  the  other  hand,  if  the  veffel  is  not  ready,  the  merchant  may 
fhip  the  remainder  of  his  goods  aboard  another,  and  recover  damages 
againft  the  firft  mafter  or  owners:  therefore,  by  the  law  marine, 
chance,  or  other  notorious  neceflity,  will  excufe  tire  mafter,  but  he 
lofes  his  freight  till  he  breaks  ground.  But  if  the  merchant  be  in 
-fault,  he  muft  anfwcr  the  damage,  or  be  liable  to  maintain  the  crew 
ten  days;  and,  if  after  that,  the  fu  W  freight  ;  if  damage  afterwards, 
it  is  the  merchant’s  rifque  :  but  by  the  common  law,  while  the  goods 
are  on  board,  the  mafter  muft  fee  them  forth-coming. 

If  goods  are  fully  laded,  and  the  fhip  hath  broken  ground,  but  the 
merchant  afterwards  declines  the  adventure,  and  unlades  again,  by 
the  law  marine  the  freight  is  due. 

If  a  fet  time  be  agreed  on  between  the  merchant  and  mafter,  to 
begin  and  end  the  voyage,  it  may  not  be  altered  by  the  fupercargo, 
without  fpecial  commiflion :  and  ifa  mafter  fhall  fail  on  his  voyage, 
after  the  time  agreed  on  for  his  departure,  and  damage  happens  af¬ 
terwards,  he  fhall  make  it  good.  Ifa  fhip  be  freighted  from  one  port 
to  another,  thence  to  a  third,  &c.  and  fo  home  to  the  port  whence 
fhe  firft  failed,  (commonly  called  a  trading  voyage),  the  whole  is  one 
and  the  fame  voyage,  if  performed  according  to  the  charter-party. 
If  the  fhip  be  freighted  out  and  in,  no  freight  is  due  till  the  voyage 
is  performed ;  if,  therefore,  the  fhip  perifh  coming  home,  the  whole 
freight  is  loft. 

The  mafter  may  fet  afhore  fuch  goods  as  he  finds  in  his  veffel, 
which  were  not  notified  to  him  ;  or  take  them  at  a  higher  rate  than 
was  agreed  on  for  the  reft.  But  if  the  mafter  freight  his  fhip,  and 
afterwards  fecretly  take  in  other  goods,  he  lofes  his  freight ;  and  if 
any  of  the  freighter’s  goods  fhould,  for  the  fhip’s  fafety,  be  caft  over¬ 
board,  the  reft  fhall  not  be  fubjetSl  to  average,, but  the  mafter  muft 
make  it  good. 

If  a  fhip  be  flopped  or  detained  in  it's  courfe,  either  through  the 
matter’s,  or  the  merchant’s  default,  the  delinquent  fhall  be  account¬ 
able  to  the  other.  Thus,  if  the  freighter  load  the  fhip  with  prohi¬ 
bited  goods,  he  fhall  anfwer  the  freight  contracted  :  but  if  the  fhip 
put  into  any  other  port  than  fhe  is  freighted  to,  the  mafter  fhall  an¬ 
fwer  damage  to  the  merchant;  but  if  forced  in  by  ftorm,  enemy,  or 
pirates,  he  muft  then  fail  to  the  ftipulated  port  at  his  own  eofts. 

If  the  mafter  be  obliged  to  refit  his  veffel  during  the  voyage,  the 
merchant  fhall  wait,  or  elfe  pay  the  whol e freight i  if  the  veffel  could 
not  be  refitted,  the  mafter  is  obliged  to  hire  another  immediately, 
otherwife  only  to  be  paid  his  freight  in  proportion  to  the  part  of  the 
voyage  performed  ;  though,  in  cale  the  merchant  prove  that  the  vef¬ 
fel,  at  the  time  it  fet  fail,  was  not  capable  of  the  voyage,  the  mafter 
muft  lofe  his  freight,  and  account  for  damages  to  the  merchant. 

Freight  fhall  be  paid  for  merchandizes  which  the  mafter  was 
obliged  to  fell  for  victuals,  or  refitting,  or  other  neceffary  occafio ns, 
paying  for  the  goods  at  the  rate  the  reft  were  fold  at,  where  they 
were  landed. 

In  cafe  of  a  prohibition  of  commerce  with  the  country  whither 
the  veffel  is  bound,  fo  that  it  is  obliged  to  be  brought  back  again, 
the  mafter  fhall  only  be  paid  freight  for  going. 

And  it  a  fhip  be  (topped  or  detained  in  it’s  voyage,  by  an  embargo 
by  order  of  the  prince,  there  (hall  neither  beany  freight  paid  for  the 
timeot  the  detention,  in  cafe  it  be  hired  per  month  ;  nor  (hall  the 
freight  be  increafed,  if  hired  for  the  voyage  ;  but  the  pay  and  the 
victuals  ot  the  tailors,  during  the  detention,  fhall  be  deemed  ave¬ 
rage. 

Freight  is  alfo  ufed  for  the  burthen,  or  lading  of  a  fhip,  or  the 
cargo  ot  goods,  Sec.  which  fhe  has  on  board. 

Freight  is  alfo  a  duty  of  fifty  folsper  ton,  paid  to  the  crown  of 
France  by  the  mailers  of  foreign"  veliels  going  in  or  out  of  the  feverai 
ports  of  the  kingdom. 

It  is  to  be  obferved,  that  all  veffels  not  built  in  France,  are  ac¬ 
counted  foreign,  though  belonging  to  the  king’s  fubjeCts  ;  and,  as 
fuch,  are  liable  to  the  payment  of  this  impoft,  unlefs  otherwife  ex¬ 
empted,  or-that  two-thirds  of  the  crew  are  French.  The  Dutch  and 
the  Hans-tow'ns  are  exempted  from  the  duty  of  freight. 

Lee,  is  a  term  varioufly  ufed  at  fea ;  though  it’s  general  ufe  be  to 
fignify  the  part  towards,  or  oppofite  to  the  wind.  This  expreffion 
is  chiefly  ufed  when  the  wind  erodes  the  line  of  a  fhip’s  courfe,  fo 
that  all  on  one  fide  of  her  is  called  to-windward,  and  all  on  the  op¬ 
pofite  fide,  to-leeward.  Hence, 

Lee -Jhore  is  that  on  which  the  wind  blows  ;  fo  that  to  be  under 
th clee  of  thefhore,  is  to  be  clo(e  under  the  weather-lhore,  or  under 
wind;  or  at  alhort  diftance  from  the  fhore  which  lies  to  windward. 

lake  care  of  the  Lns-hateb,  is  a  word  of  command  to  the  man  at 
the  helm,  to  take  care  that  the  fhip  do  not  go  to  the  lee-  ward  of  her 
courfe. 

To  Lee  -ward,  denotes  towards  that  part  of  the  horizon  which 
lies  under  the  lee,  or  whither  the  wind  bloweth. 

Lzz-wardjbipfs  one  that  is  not  fait  by  the  wind,  or  which  doth 
not  fail  fo  near  the  wind,  nor  make  fo  good  way  as  fhe  fhould  :  or 
which  is  much  to  leeward  of  her  courfe,  when  failing  clofe-hauled. 

Fo  lay  a  fhip  by  the  Lee,  or  to  come  up  by  the  Lee,  is  to  bring  her 
fo,  that  all  her  fails  may  lie  flat  againlther  malts  and  fhrouds,  and 
that  the  wind  may  come  right  upon  her  broadfide. 
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Lee  --fangs,  are  ropes -reeved  into  the  cringles  of  a  yacht’s  or  hoy’s 
fails. 

Lee -larches,  fignifv  the  hidden  and  violent  rolls  which  a  {hip  often 
takes  to  the  leeward  in  a  high  fea,  particularly  when  a  large  wave 
ftrikes  her  on  the  weather -fide. 

.  Lee -fide,  denotes  all  that  part  of  a  {hip  or  boat,  which  lies  be¬ 
tween  the  mart,  and  the  fide  tarthelf  from  the  diredtion  of  the  wind  ; 
or  that  half  of  a  fhip  which  is  prelTed  down  towards  the  water  by  the 
effort  of  the  fails,  as  feparated  from  the  other  half  by  a  line  drawn 
through  the  middle  of  her  length  ;  that  part  of  the  fhip,  which  lies 
to  the  windward  of  this  line,  is  accordingly  called  the  weather-fide. 
Thus,  if  a  fit  ip  fails  fouthward,  with  the  wind  at  eaft,  then  is  her 
{larboard,  or  right  fide,  the  Icc-fide  \  and  the  larboard,  or  left,  the 
>veather-fide. 

LEE-tuay,  or  Lee -ward  way  of  a  fhip,  is  the  angle  made  by  the 
line  on  which  the  fhip  Ihoiild  run  according  to  her  courfe,  or  the 
point  of  the  compafs  fleered  upon,  and  the  real  line  of  the  fhip’s  way, 
occafioncd  by  contrary  winds,  and  a  rough  fea. 

All  fhips  are  apt  to  make  fome  lee-way  ;  fo  that  in  carting  up  the 
log-board,  fomething  muft  be  allowed  for  lee-way.  But  the  lee-way 
made  by  different  lhips,  under  the  fame  circumrtances  of  wind  and 
fails,  will  be  different  ;  and  even  the  fame  fhip,  with  different 
lading,  and  having  more  or  lefs  fail  on  board,  will  make  more  or  lefs 
lee-way.  The  ordinary  rules  of  allowing  for  it  are  tltefe  :  they  were 
given  by  Mr.  John  Buckler  to  the  late  Mr.  William  Jones,  who 
hrrt  publilhed  them  about  the  year  1702. 

I.  When  a  fhip  is  ciofe-hauled,  has  all  her  fails  fet,  the  water 
fmooth,  and  a  moderate  gale  of  wind,  file  is  then  fuppofed  to  make 
little  or  no  lec-way.  2.  Allow  one  point,  when  it  blows  fo.frefh, 
that  the  fmall  fails  are  taken  in.  3.  Allow  two  points,  when  the 
top-fail  muft  be  clofe  reefed.  4.  Allow  two  points  and  a  half,  when 
one  top-fail  muft  be  handed.  5.  Allow  three  points  and  a  half, 
^hen  both  top-fails  are  to  be  taken  in.  6.  Allow  four  points,  when 
the  fore-courfe  is  handed.  7.  Allow  five  points,  when  trying  under 
the  main-fail  only.  8.  Allow  fix  points,  when  both  main  and  fore- 
courfes  are  taken  in.  9.  Allow  {even  points,  when  the  {hip  tries  a- 
hull,  or  all  fails  are  handed.  When  the  wind  has  blowed  hard  in 
either  quarter,  and  {hifts  acrofs  the  meridian  into  the  next  quarter, 
the  lee-way  will  be  leffened.  But  in  all  thefe  cafes  refpedl  muft  be 
had  to  the  roughnefs  of  the  fea  with  the  trim  of  the  fhip;  and  hence 
the  mariner  will  be  able  to  corredl  his  courfe. 

Longitude,  is  the  diftance  of  a  fhip  or  place  eaft  or  weft  from 
another,  counted  in  degrees  of  the  meridian,  and  not  in  thofe  proper 
to  the  parallel  of  latitude  ;  it  is  ufually  called  departure. 

Since  the  difference  of  longitude  between  any  two  places  is  equal  to 
the  arch  of  the  equator,  intercepted  between  the  two  meridians  paf- 
fing  through  the  turn  places  ;  which  is  analogous  to  the  quantity  of 
time  that  the  fun  requires  to  move  from  the  meridian  of  one  place  to 
that  of  another;  or,  in  the  language  of  the  Copernicans,  that  is 
elapfed  between  the  application  of  the  meridian  of  one  of  the  places 
to  the  fun,  and  the  meridian  of  the  other;  for  fince  the  fun  finilhes 
his  diurnal  revolution  in  the  fpace  of  24  hours  ;  or,  which  is  the 
fame  thing,  fince  the  revolution  of  the  earth  about  her  own  axis  is 
performed  in  the  fame  time,  it  follows,  that  in  every  hour  there 
partes  over  the  meridian  one  24th  part  of  360°,  or  of  the  whole  cir¬ 
cumference  or he  equator,  equal  to  150  ;  in  two  hours  one  12th 
part,  or  30°  ;  and,  in  any  greater  or  lefs  part  of  time,  a  propor¬ 
tional  greater  or  lefs  part  of  the  equator  ;  whence  it  follows,  that  if 
the  difference  of  longitude,  or  arch  of  the  equator,  intercepted  between 
the  meridians  palling  through  any  two  places,  be  known,  the  diffe¬ 
rence  of  the  times  of  the  day  in  thofe  two  places  is  known  alfo  ;  and, 
confequently,  the  hour  in  one  place  being  known,  the  hour  in  the 
other  place  is  known  alfo  ;  and  on  the  contrary,  if  the  difference 
between  the  times  at  any  two  places  be  known,  the  difference  of  lon¬ 
gitude  between  thofe  two  places  is  known  alfo,  by  reducing  the  dif¬ 
ference  of  the  times  into  degrees  and  minutes,  allowing  150  to  an 
hour,  &c. 

Hence  it  is,  that  if  two  or  more  places  lie  under  the  fame  meri¬ 
dian,  the  hour  in  one  will  be  the  fame  with  the  hour  in  the  other  ; 
and,  on  the  contrary,  if  in  two  or  more  places  the  hour  be  the  fame, 
thofe placeslie  under  the  fame-meridian. 

And  becaufe  the  fun  in  all  places  conftantly'rifes  in  the  eaft,  he 
muft  neceft'arily  apply  himfelf  to  the  meridian  of  the  eafternmoft  place 
fuft  ;  and  confequently,  in  that  place  that  lies  to  the  eafternmoft,  the 
noon  happens  fooneft  ;  and  the  hour  of  the  day  or  diftance  of  the 
fun  from  the  meridian  at  any  other  time  muft  be  greateft. 

Whence  it  appears,  that  if,  by  any  contrivance  whatfoever,  the 
hour  of  the  day  at  the  fame  point  of  abfolute  time  in  two  different 
places  can  be  obtained,  the  difference  of  longitude  between  thole 
places  is  alfo  known;  and  by  comparing  the  times  together,  it  is 
eafy  to  pronounce  which  place  of  the  two  lies  to  the  eaftward  or 
weftward  of  the  other. 

Wherefore,  if  two  or  more  perfons  can  view  the  fame  appearance 
at  two  or  more  places,  and  pronounce  the  time  at  each  place  when 
fuch  appearance  was  vifible :  or  it  the  time  when  any  notable  ap¬ 
pearance  Ihall  happen  at  any  place  be  predicted,  and  the  time  when 
that  appearance  was  vifible  at  any  other  place  was  determined  ;  thefe 
times,  being  compared  together,  will  give  the  difference  ot  meridians, 
or  difference  of  longitude  between  the  two  places. 

Now  fince  an  eclipfe  ot  the  moon  proceeds  from  nothing  elfe  but 
an  interpofition  of  the  earth  between  her  and  the  fun,  by  which 
means  the  is  prevented  from  reflecting  the  light  the  receives  irom  the 
fun,  the  moment  that  any  part  of  her  body  begins  to  be  deprived  ot 
the  folar  rays,  it  is  vifible  to  all  thofe  people  who  can  fee  her  at  the 
fame  time  ;  whence  if  two  or  more  different  people,  at  two  or  more 
different  places,  obferve  the  times  when  it  firft  began  or  ended,  0: 
note  the  time  when  any  number  of  digits  was  eclipfed,  or  when  the 
fliadow  begins  to  cover  or  quit  any  remarkable  fpot,  the  difference  ot 
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thofe  times  (if  there  be  any)  when  compared  together,  will  give  the 
difference  of  longitude  between  the  places  of  observation. 

The  longitudes  of  places  may  alfo  be  determined  from  the  obfer- 
vations  of  folar  eclipfes  ;  but  thefe,  being  incumbered  with  the  con- 
fiderations  of  parallaxes,  are  not  near  {o  proper  as  are  thofe  of  the 
moon  ;  and  each  of  thefe  happening  but  rarely,  another  excellent 
expedient  has  been  thought  of,  and  that  is,  the  eclipfes  of  Jupiter’s 
fatellites. 

Jupiter  has  been  found  to  have  fatellites  or  moons  conftantly  at¬ 
tending  him,  always  obferving  the  fame  laws  in  moving  round  him. 

Now  as  neither  Jupiter  nor  any  of  his  atiendants  have  any  native 
light  of  their  own,  but  fhine  with  a  borrowed  light  from  the  fun,  it 
happens  that  each  of  thefe  in  every  revolution  about  Jupiter  fuffers 
two  eclipfes,  one  at  their  entrance  into  the  fhadow,  the  other  at  the 
entrance  of  their  paffage  behind  his  body  ;  whence  in  each  revolution 
of  the  fateliite  there  are  four  remarkable  appearances,  by  the  obfer. 
vation  of  any  one  of  which  the  bufinefs  may  be  done,  viz.  one  at  the 
entrance  into  the  fhadow,  and  one  at  the  emerfion  out  of  it ;  one  at 
the  entrance  behind  the  body,  and  another  at  the  coming  out ;  but 
the  latter  of  thefe,  viz.  the  ingreTs  and  egrefs  of  the  fateliite,  into 
and  from  under  the  body,  is  not  fo  much  regarded  by  aftronomers 
as  the  immerfion  into  and  out  of  the  fhadow,  becaufe  in  the  former 
the  difficulty  in  pronouncing  the  exadt  time  is  very  great,  it  requi¬ 
ring,  in  each  obferver,  eyes  equally  good  and  ftrong,  and  telefcopes 
equally  large ;  but  the  obfervation  of  the  former  of  thefe,  viz.  the 
immerfion  into,  and  emerfion  out  of  the  fhadow,  is  eafy  and  pradti- 
cable,  becaufe  the  quick  motions  of  the  fatellites  plunge  them  fo 
quick  into  the  fhadow  of  Jupiter,  that  it  is  no  difficult  matter  to  pro¬ 
nounce,  by  any  telefcope  by  which  they  may  be  feen,  the  exadt  time 
of  their  immerfion  and  emerfion,  as  any  one  may.foon  be  fatisfied,  if 
he  will  but  try  the  experiment. 

Now,  inafmuch  as  each  of  thefe  happens  at  the  fame  moment  of 
abfolute  time,  if  two  or  more  perfons,  in  different  places,  note  the 
time  of  obfervation ,  thefe,  when  compared  together,  will  give  the 
difference  of  longitude  between  the  two  places  of  obfervation. 

When  we  confider  the  great  number  of  thefe  eclipfes  that  happen 
every  year,  there  being  more  vifible  in  one  year  than  there  are  days 
in  it,  and  confequently  but  few  nights  when  Jupiter  may  be  feen, 
and  which  is  near  1 1  months  in  the  year,  but  that  an  eclipfe  of  one 
or  other  happens,  and  fometimes  two  or  three  in  a  night ;  the  eafi- 
nefs  with  which  they  may  be  made,  there  requiring  only  a  telefcope 
of  eight  or  ten  feet  in  length,  which  may  be  aimoft  managed  with 
the  hand;  and  the  little  likelihood  there  is  of  miffing  the  times  of 
ingrefs  or  egrefs,  they  being  in  a  manner  momentaneous  :  and,  laft- 
ly,  the  great  exadtnefs  to  which  they  would  give  the  difference  of 
longitude,  it  being  certainly  as  exadt  as  the  latitude  can  at  prefent  be 
taken ;  it  is  much  to  be  wondered  at,  that  the  more  fkilful  part  of 
our  feamen  have  fo  long  neglected  them,  and  efpecially  in  the  feveral 
ports  into  which  they  fail. 

Befides  thefe,  there  is  another  method  equally  ufeful,  expeditious, 
and  certain,  and  that  is,  the  appulfes  of  the  moon  to  certain  fixed 
ftars,  and  their  occultations  by  the  interpofition  of  her  body ;  for, 
the  moon  finilhing  her  revolution  in  the  fpace  of  27  days  feven 
hours  43  minutes,  there  are  but  few  clear  nights,  when  the  moon 
does  not  pafs  over  or  fo  near  to  fome  fixed  ftar,  that  their  diftance 
from  it,  or  the  time  of  her  vifible  conjunction  with  it,  may  be  eafily 
obferved  by  the  telefcope  and  micrometer  only  ;  and  thefe,  when 
compared  together,  or  with  vifible  time  computed  to  the  meridian 
of  fome  place,  when  a  good  theory  of  the  moon  Ihall  be  obtained, 
will  {hew  the  difference  of  longitude  of  thofe  places. 

The  lunar  theory  is  already  brought  to  very  great  perfedlion, 
compared  with  what  it  was  a  few  years  ago  ;  and  there  is  no  room 
left  to  doubt,  from  the  great  flock  of  good  observations  that  Mr. 
Flamfteed  has  left  behind,  of  it’s  being  carried  on  to  all  the  exadt  - 
nefs  neceflary  ;  and  then  from  one  Single  obfervation  of  any  appulfe 
of  the  moon  to  any  fixed  Har,  or  of  an  occnltation  of  any  emerfion  of 
a  ftar  from  the  moon’s  limb,  might  the  difference  of  longitude  be¬ 
tween  the  place  of  obfervation,  and  the  place  to  which  the  faid 
numbers  fhonld  be  fitted,  be  readily  determined. 

Mr.  Flamfteed  has  given  11s  the  places  of  near  1000  fixed  ftars, 
confirmed  hy  feveral  obfervattons  that  lie  within  the  zodiac,  each  of 
which  will  be  covered  by  the  moon  and  the  reft  of  the  planets,  in 
one  revolution  of  their  node  ;  fo  that  fcarce  one  night  can  happen 
but  fome  or  other  of  them  will  be  eclipfed,  or  approached  fo  near 
unto,  as  to  come  within  the  compafs  of  a  telefcope,  in  one  place  of 
the  earth  or  other  ;  add  to  thefe  the  ecclipfes  of  Jupiter’s  fatellites, 
and  it  is  fcarce  pofiible  that  any  clear  night  can  happen,  but  the 
heavens  afford  us  fome  agreeable  phenomenon  or  other,  by  which 
the  longitude  of  any  place  may  be  duly  afeertained. 

In  the  Philofophical  Tranfadtions,  in  the  year  i66f  ,  after  the  in¬ 
vention  of  pendulum  watches  by  Monfieur  Hugens  of  Zulichem, 
we  have  an  accouut  of  a  fuccefsful  experiment  made  with  two  of 
them  by  major  Holmes,  in  a  voyage  from  the  coaft  of  Guiney  home¬ 
wards,  at  the  requeft  of  fome  of  the  virtuofos  and  gsand  promoters  of 
navigation  at  that  time. 

This  and  fome  other  fuccefles  encouraged  Monfieur  Hugens  fo 
far,  that  after  he  had  improved  the  ftrudture  of  thefe  watches,  he 
publifhed  an  account  a*  large  in  the  Eelgic  tongue,  which  was  after¬ 
wards  tranflated  into  Englifh,  and  publifhed  in  the  Philofophical 
Tranfadtions  ;  {hewing  how  and  in  what  manner  thefe  watches  are 
tobeufed  in  finding  the  longitude  at  fea,  with  directions  for  adj umng 
of  them,  and  keeping  a  journal  by  them  ;  which  account  the  curious 
reader  may  fee  at  large  in  the  above-mentioned  1  ranfadhons,  in  the 
reading  of  which,  if  he  is  ignorant  or  thefe  matters,  he  vuil  meet 
with  fome  things  worthy  of  his  notice. 

Thefe  difeoveries,  and  the  great  defire  of  differing  a  method 
of folving  a  problem  of  fuch  importance  to  navigation,  induced^ 
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Britifh  parlia-ment  to  offer  the  following  rewards,  as  an  encourage¬ 
ment  to  any  perfon  who  fihould  make  fuch  a  noble  dilcovery  : 

The  author  or  authorsof  any  fuch  method  fhall  be  intitled  to  the 
fum  of  10,000 L  if  It  determines  the  longitude  to  one  degree  of  a 
great  circle  ;  to  1,5,000/.  if  it  determines  the  fame  to  two-thirds  of 
that  diftance  ;  and  to  20,000 /.  if  it  determines  the  fame  to  one-half 
of  the  fame  diftance  ;  and  that  half  of  the  reward  fliall  be  due  and 
paid  when  thecommiflionersof  the  navy, or  the  major  part  of  them, 
agree  that  any  fuch  method  extends  to  the  fecurity  of  (hips  within 

80  geographical  miles  of  the  (hores,  which  are  places  of  the  greateft 
danger;  and  the  other  half,  when  a  (hip,  by  the  appointment  of  the 
faid  commiflioners,  or  the  major  part  of  them,  fhall  thereby  adfually 
fail  over  the  ocean,  from  Great  Britain  to  any  fuch  port  in  the  W.  ' 
Indies,  as  thofe  commiflioners,  or  the  major  part  of  them,  fhall 
choofe  for  the  experiment,  without  lofing  their  longitude  beyond  the 
limits  before-mentioned.  The  French,  Dutch,  Spaniards,  and 
other  nations,  have  like  wife  offered  rewards  for  the  fame  purpofe. 

Animated  by  thefe  rewards, a  great  number  of  ingenious  men  ap¬ 
plied  themfelves  to  folve  this  ufeful  problem  ;  fome  by  means  of 
time-keepers,  and  others  by  improving  the  lunar  theory. 

Among  the  former,  the  only  fuccefsful  candidate  is  the  ingenious 
Mr.  John  Harrifon,  who,  at  different  times,  contrived  three  differ¬ 
ent  time-pieces  for  determining  the  longitude  at  fea. 

The  firft  of  Mr.  Harrifon’s  machines  was  tried  in  May  1736, 
when  it  was  put  on  board  a  man  of  war,  and  by  it’s  exadt  meafure 
of  time,  in  it’s  return  from  Lifhon,  corre&ed  an  error  of  almoft  a 
degree  and  an  half  in  the  computations  of  the  reckoning  of  a  fhip. 

In  1739,  Mr.  Harrifon  finifhed  his  fecond  machine,  which,  from 
various  experiments  made  upon  it,  was  fufficiently  regular  and  exadt, 
for  finding  the  longitude  of  a  fhip  within  the  neareft  limits  propefed 
by  parliament.  Upon  the  fuccefs  of  this,  Mr.  Harrifon,  in  1741, 
undertook  a  ftill  more  advantageous  machine,  which  he  finifhed  in 
1758,  when  he  applied  to  the  commiflioners  of  longitude  for  orders 
to  make  a  trial  of  that  inftrument  to  fome  part  in  the  W.  Indies,  as 
diredted  by  the  ftatutes  for  the  difeovery  of  the  longitude  at  fea.  In 
confequence  of  this  application,  Mr.  Harrifon  received  orders  for 
his  fon  to  proceed  from  Portfmouth  to  Jamaica,  in  one  of  his  ma- 
jefty’s  fhips  of  war,  with  his  third  inftrument,  in  Nov.  1761  ;  and 
the  commiflioners  having  diredled  that  every  requifite  ftep  and  pre¬ 
caution  fhould  be  taken,  for  making,  with  care,  the  proper  experi¬ 
ments,  and  afeertaining  their  accuracy,  not  only  going  to  Jamaica, 
but  in  the  return,  it  appears,  from  the  calculations  made  from  the 
experiments  in  going  to  Jamaica,  that  the  difference  between  the 
longitude ,  as  found  by  the  time-piece,  and  calculated  by  the  obferva- 
tions  of  the  tranfit  of  Mercury  in  1743,  at  Jamaica  and  London,  is 
fire  feconds  of  time,  which  at  J  amaica  is  little  more  than  a  <*eoera- 
phical  mile.  b  b 

During  the  voyage,  Mr.  Harrifon’s  time-piece  corre&ed  the  fhip’s 
reckoning,  which  fometimes  erred  about  a  degree  and  a  half-  and 
in  going  from  Madeira  to  Jamaica,  it  alfo  corre&ed  the  errors  of 
the  log,  and  fhewed  the  longitude  fo  exadly,  that  the  fhip  made  the 
lfland  of  Defeada,  and  all  the  other  iflands,  until  they  arrived  at 
Jamaica,  as  foretold  by  the  time-piece.  At  the  arrival  at  Jamaica, 
the  obfervations  for  finding  the  time  were  made  by  equal  altitudes  • 
and  the  longitude  fhewn  by  the  time-piece  being  within  5"  of  time  of 
the  longitude  fhewn  by  the  mod  accurate  obfervations  of  Mercury  in 
it  s  tranfit  over  the  lun,  in  the  year  1743, -and  with  which  all  the 
obfervations  at  London  and  Paris,  agreeing  within  23",  amounts  to 
a  demonftrati°n,that  Mr.  Harrifon  has  performed  all  that  is  requir¬ 
ed  by  the  ftatute  of  the  12th  of  queen  Anne,  to  intitle  him  to  the 
greateft  reward  mentioned  in  that  a<ft.  In  returning  from  Jamaica 
the  weather  was  very  tempeftuoas,  fo  that  the  time-piece  was  forced 
to  be  placed  on  the  counter,  to  avoid  being  perpetually  expofed  to 
the  fea- water; .there  it  fullered  continual  violent  agitations,  which, 
tho  they  neceffarily  retarded  it’s  motion,  yet  did  not  occafion  any 
fuch  confiderable  error  as  would  have  made  Mr.  Harrifon’s  right  to 
the  greateft  reward  quefl, enable,  had  it  depended  on  this  voyage 
only;  for  the  time-keeper,  in  it’s  going  and  return,  loft  only  1'  cf" 
and  j,  which,  in  the  latitude  of  Portfmouth,  amounts  to  about  18 
geographical  miles,  or  minutes  of  a  great  circle,  whereas  the  a €t 
required  only  that  it  fhould  come  within  thediftance  of  30  geogra¬ 
phical  miles,  or  minutes  of  a  great  circle.  J  B  6 

At  Mr.  Harrifon’s  return  from  this  voyage,  his  time-piece  was 
put  into  the  hands  of  feveral  ingenious  gentlemen,  for  their  exa- 

-as  the  learned  Mr.  Ludlam,  who  gave 

vr“  ,I,he..defeas  inr  common  watches,  fays  Mr.  Ludlam,  which 
Mr.  Harnfon  propofes  to  remedy,  are  the  following  • 

brations  arc°2t  peffSm^in^quaftimes'.  '  ^  Th^tSelrci  tf 
the  balance-fpring  is  altered  by  a  change  of  heir  °f 

hisw?at°ch(haCnb^  -t^ed,  that 

rolls  itlelf  more  than  one  eighth  part  of  a  turn  “u* 

balance  through  one  wheel  only.  PBut  fuch  a  form  d  U,pon  the 

watch  in  motion  a  long  time.7  He  has  th^H  ’ " "a  keCp,he 
wltofe  office  is  to  wind  up  the  firft  fprino  oi  .hr  tim  ano[heh 

..u.e  and  which  is  itfelAound  upRcf  •*„  ™a'  “  mi’ 

1  oremedy  the  fecond  defe<ft,  Mr.  Harrifon  n 

ger  balance-fpring  than  in  a  common  watch.  For  if  the  force°nf 
Jhislpring  upon  the  balance  remains  the  fame,  whilft  the  forrt°f 

ckhcr  a  heavier  or,Ut|erb^„CeB  A 

4 

a  greater  friftion.  Mr.  Harrifon  therefore  incrcafes  the  diameter  of 
it.  In  a  common  watch  it  is  under  an  inch,  in  this  of  Mr.  Har¬ 
rifon’s  two  inches  and  two  tenths. 

“  Had  thefe  remedies  been  perfed,  it  would  have  been  unnecef- 
fary  to  confider  the  defers  of  the  third  fort.  But  the  methods  al¬ 
ready  deferibed  only  leflening  the  errors,  not  removing  them,  Mr 
Harrifon  ufes  two  ways  to  make  the  timesofthe  vibrations  equal 
though  the  arches  may  be  unequal.  One  is,  to  place  a  pin,  fo  that 
the  balance-fpring,  preffing  againft  it,  has  it’s  force  increafed  ;  but 
increafcd  lefs  when  the  vibrations  are  larger;  the  other,  to  give  the 
palates  fuch  a  ftiape,  that  the  wheels  prefs  them  with  lefs  advantage 
when  the  vibrations  are  larger.  °  ’ 

“  To  remedy  the  laft  defetf,  Mr.  Harrifon  ufes  a  bar  com 
pounded  of  two  thin  plates  of  brafs  and  fteel,  about  two  inches  in 
length,  ri vetted  in  feveral  places  together,  fattened  atone  end  and 
having  two  pins  at  the  other,  between  which  the  balance-fpring 
pafles.  If  this  bar  be  ftrait  in  temperate  weather,  brafs  changing  it’s 
length  by  heat  more  than  fteel,  the  brafs  fide  becomes  convelr  when 
it  is  heated  ;  and  the  fteel  fide,  when  it  is  cold  :  and  thus  the  pins 

lay  hold  of  a  different  part  of  the  fpring  in  different  degrees  of  heat 
and  lengthen  or  fhorten  it,  as  the  regulator  does  in  a  common 
watch. 

“  The  two  firft  of  thefe  improvements,  any  good  workman,  who 
lhouid  be  permitted  to  view  and  take  to  pieces  Mr.  Harrifon's 
watch,  and  be  acquainted  with  the  tools  he  ufes,  and  the  diredions 
he  has  given,  could,  without  doubt,  exadly  imitate.  Fie  could 

alio  make  the  palates  of  the  fhape  propofed  ;  bur  for  the  other  im¬ 
provements,  Mr.  Harrifon  has  given  no  rules.  He  fays,  that  head 
jutted  thofe  parts  by  repeated  trials,  and  that  he  knows  no  othe^ 
method.  1  his  feems  to  require  patience  and  perfeverancc  ;  but 
with  thefe  qualifications  other  workmen  need  not  defpair  of  fuccefs 
equal  to  Mr.  Harrifon’s.  There  is  no  reafon  to  fufpeeft  that  Mr. 
Harrifon  has  concealed  from  us  any  part  of  his  art. 

“  If  our  opinion  of  the  excellence  and  ufefulnefs  of  this  machine 
be  alked,  I  muft  fairly  own,  that  nothing  but  experience  can  de¬ 
termine  the  ufe  of  it  with  certainty  ;  however,  I  think  it  my  duty, 
fays  the  above  gentleman,  to  declare  to  the  board  the  belt  judg! 
ment  1  can  form.  J  ° 

“The  firft  of  Mr.  Harrifon’s  alterations  is,  I  believe,  an  im¬ 
provement,  but  not  very  confiderable.  Probably,  if  the  other  defers 
in  common  watches  could  be  removed,  the  changes  in  the  force  of 

the  mam-fpring  would  not  occafion  fuch  errors  as  would  make  them 
ulelefs  at  fea. 

“  The  next  alteration  feems  to  be  ofgreaterimportar.ee *  I  fup. 
pofe  it  contributes  more  to  the  exadnefs  of  the  watch  than  all  the 
other  changes  put  together,  but  is  attended  with  fome  inconvenience. 
1  he  watch  is  liable  to  be  difordered,  and  even  (topped  by  almoft  any 
ftidden  motion,  and,  when  (topped,  does  not  move  again  of  itfelf. 
But  as  it  has  gone  two  voyages  without  any  fuch  accident,  it  may 
icem  that  this  danger  at  fea  is  not  confiderable. 

,  .u-kf  Pr'np‘P^  on  wh*ch  Mr.  Harrifon  forms  the  alterations  of 
the  third  fort  is,  that  the  longer  vibrations  of  a  balance  moved  by 
the  fame  fpring,  are  performed  in  lefs  time.  This  is  contrary  to 
the  received  opinion  among  the  philofophers  and  workmen.  But  if 
Mr.  Harrifon  is  right,  yet  whether  the  method  he  has  propofed  will 
,errS’  or.  not»  *s  to  mc  quite  uncertain. 

1  he.laft  alteration  before-mentioned  is  ingenious  and  ufeful; 
but  that  it  can  be  made  to  anfwer  exactly  to  the  different  degrees  of 
heat,  feems  not  probable.  ’  b 

timlir  °f  £?lip  ‘S  l-la,rge  po,e’  or  IonS  Piece  of  «>und 

timber,  raffed  in  veffels,  to  which  are  attached  the  yards,  fails,  and 

rigging,  in  order  to  their  receiving  the  wind  neceffaryfor  navigation. 

r£nihuCS  tThe1fame  thin6  in  F^nch,  High-Dutch, 
Flemifti,  and  Lnglilh:  the  Itahans  ufe  the  word  alien,  and  the  Spa¬ 
niards  tnajttl. 

In  large  veffels  the  number  of  mafts  is  four :  their  names  are  the 
mam-maft ,  fir e-maft,  the  mizen-maft,  and  the  bowfprit.  'Fo 

W  Jome  add  a  hfth  ;  viz.  a  counter-mizen.  '  ■ 

Vl*  -Ch^ef  ma-t'  llandine  npright  in  the  middle,  or 
wull  of  the  veffel;  11  b/5arsJth)e  main-yard  and  main-fail.  Fore -maft 
is  between  the  mam-maft  and  the  head.  Mizen-maft  is  between  the 
main-maft  anc the  (term  The  bow-fprit  lies  under  the  beak,  in  the 
prow,  or  head,  of  the  (hip.  The  counter-mizen,  in  large  vefleis,  and 
galleons,  is  in  the  ftern.  b 

n;3h-,"-a  ’a  with/reg^d  t0  it’s  length,  is  formed  of  one  (ingle 

!  3  pole'niaft;.  and  we  alio  ufe  the  word  muft  fo  fig- 

nnf/anh  dlVi£0.nS’  °r-  add‘tlonal  P'eces,  in  the  mafts,  placed  over 

one  another.  The  mam-maft  and  fore-maft  have  each  of  them  two  ; 
viz.  the  mam-maft  mam-top-maft ,  mam-top-gallant -maft  ;  the  fore - 
maft,  fore-top-maft,  fore-top-gallant -maft:  and  the  mizJn-rnaft  has 
one  ,  viz.  the  mizen-top-maft . 

The  lower  mafts  of  the  largeft  (hips  are  compofed  of  feveral  pieces 
united  into  one  body :  as  thefe  are  generally  the  moft  fubftantial 
parts  of  various  trees,  a  maft,  formed  by  this  aflemblage,  is  juftly 
efteemed  much  ftronger  than  one  confiding  of  any  (ingle  trunk, 
whofe  internal  fohdity  may  be  very  uncertain.  The  whole  is  fe- 
cured  by  feveral  ftrong  hoops  of  iron,  driven  on  the  outfidc  of  the 
maft,  where  they  remain  at  proper  diftances. 

or  t  e  Prt’Porti°n  of  mafts.  Sir  H.  Manwaring  gives  thefe  rules.: 
whatever  the  breadth  of  a  (hip  be  in  feet,  multiply  ±  of  that  breadth 
y  3»  e  pf°  is  the  length  of  her  main-maft  in  feet:  thus,  if  a 

(hip  be  30  feet  at  the  midfiiip  beam,  ±  of  30  is  24  ;  therefore  that 
(hip  s  mam-maft  muft  be  34  yards,  or  73  feet  in  length.  Then  for 
ns  bigne(s  he  ahows  an  inch  to  every  yard  in  length,  and  therefore 
this  maft  muft  be  24  mches  through,  or  thick.  The  fcre-mnft  of  a 
(hip  muft  be  |  of  the  length  of  the  main-maft,  that  is,  in  this  cafe, 
19  yvds|,  and  thick,  or  through,  it  muft  be  near  20  inches.  Tbe 
bowsprit  is  always  of  the  Came  length  and  bignefs  with  the  fortr 

maft-, 
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Plate  156. 
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majl ;  and  the  mizen-majl  muft  be  juft  half  the  length  of  the  main- 
viajl,  and  half  as  thick.  See  Mast. 

The  dimenfions  of  majls  for  Eaft  India  (hips  are : 


Main-mast  — 

Length. 

Feet. 

80  — 

Diameter. 

Inches. 

Top -majl  —  — 

— 

50  — 

— 

15 

Top-gallant-majl  — 

— 

28  • — 

— 

8 

Fore-mast  — 

— 

72  — 

— 

24 

Top-maft  —  — 

— 

48  - 

— ' 

i5 

Top-gallant-majl  — 

— 

25  — 

— 

Ik 

Mizen-mast  — 

— 

70  — 

— 

*7 

Top-majl  —  — 

— 

36  — 

— - 

10 

Bowfprit  —  — 

— 

50  — 

— 

25 

Armed  majl,  in  a  fhip,  one 

that  is 

made  of  more  than 

one  tree. 

Spending  a  majl,  atfea,  is  when  it  is  broken  by  foul  weather. 

Springing  a  majl,  at  fea,  is  when  it  is  cracked  in  any  place. 

Over-mailed,  or  taut -majled,  is  faid  of  a  fhip  vvhofe  mafts  are  either 
too  long  or  too  big  ;  which  makes  her  lie  too  much  down  by  the 
wind,  and  labour  too  much  a-hull. 

Under-majted,  or  low-maftid  fhips ,  fucli  whofe  mafts  are  either 
too  fmall,  or  too  (hort:  in  which  cafe  the  cannot  bear  fo  great  a 
fail  as  fhould  give  her  true  way. 

Meridional  distance,  is  the  fame  with  departure,  or  eafting 
and  wefting ;  being  the  difference  of  longitude  between  the  fneri- 
dian,  under  which  the  fhip  now  is,  and  any  other  meridian,  which 
fhe  was  under  before. 

Meridional  parts,  miles,  or  minutes,  are  the  parts  by 
which  the  meridians  in  a  Mercator's  chart  do  incrcafe,  as  the  pa¬ 
rallels  of  latitude  decreafe. 

The  co-fine  of  the  latitude  of  any  place  being  equal  to  the  radius, 
or  femidiameter,  of  that  parallel;  therefore  in  the  true  fea-chart,  or 
nautical  planifphere,  this  radius  being  the  radius  of  theequino£tial, 
or  whole  fine,  of  ninety  degrees,  the  meridional  parts  at  each  degree 
of  latitude  mull  increafe,  as  thefecants  of  the  arch  contained  be¬ 
tween  that  latitude,  and  the  equinoctial,  do  degteafe. 

In  order  to  underftand  this*  it  is  neccffary  to  confider,  i.  that  the 
difiance  between  any  two  meridians  At  the  equator  is  to  their  dif- 
tance  in  any  parallel  of  latitude  as  radius  is  to  the  co-fine  of  that  la¬ 
titude.  Let  PDFE,  Plate  156,  fig.  13,  reprefent  the  fourth  part 
of  a  fphere  ;  1$  being  the  center,  P  the  pole,  E  D  the  radius  of  the 
equator,  AB  the  radius  of  a  parallel  of  latitude;  then  each  of  the 
arcsPBD,  PC d,  will  reprefent  a  quadrant  of  a  meridian  ;  Dr/ an 
arc  of  the  equator;  and  BC  an  arc  of  a  parallel  of  latitude  :  DB 
expreffes  the  latitude,  and  P  B  the  complement  of  the  latitude,  whofe 
right  fine  is  BA.  But  the  circumference  of  a  circle,  whofe  radius  is 
El),  is  to  the  circumference  of  a  circle,  whofe  radius  is  AB,  and 
confequently  like  arcs  Dd,  BC,  intercepted  between  the  fame  two 
meridians,  as  ED  is  to  AB,  i.  e.  as  radius  to  the  co-fine  of  the  lati¬ 
tude.  Whence  it  iseafy  to  conftrudt  a  table,  fhewingin  what  pro¬ 
portion  the  degrees  of  longitude  diminifh  In  every  latitude.  See  the 
table  under  the  article  Degree  of  latitude. 

2.  Any  part  of  a  parallel  of  latitude  is  to  alike  part  ofa  meridian, 
as  radius  to  the  fecant  of  the  latitude  to  that  parallel.  Let  PDE, 
Plate  156,  fig.  14,  reprefent  a  quadrant  of  a  meridian,  where  Pis 
the  pole,  and  DE  the  radius  of  the  equator  ;  A  B  is  the  radius  ofa 
parallel  of  latitude,  or  the  co-fine  of  the  latitude,  whofe  fine  is  BF, 
and  fecant  EC.  Then  EF  :  EB  :  :  ED  :  EC  ;  or  co-fine  latitude 
;  rad. : :  rad.  :  fecant  of  the  latitude,  in  that  parallel.  Therefore, 
part  of  a  parallel  of  latitude  is  to  a  like  part  of  the  equator  as  the  ra¬ 
dius  is  to  the  fecant  of  the  latitude  to  that  parallel :  confequently, 
fince  like  parts  of  the  meridian  and  equator  are  equal,  as  great 
circles,  any  part  of  a  parallel  of  latitude  is  to  a  like  part  of  a  meri¬ 
dian,  as  radius  to  the  fecant  of  the  latitude  to  that  parallel. 

3.  The  diftance  of  any  parallel  of  latitude,  A,  from  the  equator,  is 
expreffed  by  the  fum  of  the  fecants  of  all  the  arcs  between  the 
equator  and  that  parallel.  For,  as  radius  to  the  fecant  of  the  lati¬ 
tude  A,  fo  is  a  diminifhed  degree  of  longitude  in  the  latitude  A, 
or  a  degree  of  that  parallel  to  a  degree  of  the  meridian  :  bat  the  de¬ 
grees  of  latitude,  or  of  the  meridian,  are  to  be  lengthened  in  pro¬ 
portion  as  the  degrees  of  longitude  decreafe ;  therefore,  as  radius  is  to 
the  fecant  of  the  latitude  A,  fo  is  a  natural  degree  of  the  meridian 
to  a  lengthened  degree  in  the  latitude  A ;  radius  being  here  as  unity, 
and  one  natural  degree  as  unity  alfo:  therefore,  the  length  of  a 
degree  in  any  latitude  is  as  the  fecant  of  that  latitude,  or  may  be 
expreffed  by  that  fecant:  but  the  difiance  of  any  parallel  from  the 
equator  is  the  fum  of  all  the  fucceffive  arcs  between  the  equator  and 
that  parallel :  confequently,  the  diftance  of  that  parallel  is  exprefled 
by  the  fum  of  the  fecants  of  all  thefe  arcs  between  the  equator  and 
that  parallel  of  latitude:  and,  therefore,  by  the  addition  of  the  fe¬ 
cants  of  fmall  arcs,  the  difiance  of  the  parallels  of  latitude  from  the 
equator  are  obtained. 

The  tables,  therefore,  of  meridional  parts,  in  books  of  navigation, 
are  to  be  made  by  a  continual  addition  of  fecants,  calculated  for 
every  degree  and  minute  of  laiitude  ;  and  thefe  will  ferve  either  to 
make  or  graduate  a  Mercator’s  chart,  or  to  work  the  Mercator’s 
failing. 

Mr.  Wright,  to  whom  we  are  indebted  for  this  excellent  difeo- 
very,  made  his  table  for  the  divifion  of  the  nautical  meridian,  or  the 
table  of  meridional  parrs,  as  follows  :  the  meridional  parts  for  1  mi¬ 
nute  he  made  equal  to -the  fecant  of  1  minute  ;  thofe  of  2'  equal  to 
the  fum  of  the  fecants  of  i'  and  1' ;  and  thofe  of  f  equal  to  the  fum  of 
the  fecants  of  ,  27,  and  J  ;  thofe  of  4'  equal  to  the  fum  of  the  me¬ 
ridional  parts  of  •J  and  the  fecant  of  and  fo  on  by  a  confiant  ad¬ 
dition  of  the  fecants  :  Mr.  Oughtred,  Sir  Jonas  Moor,  Dr.  Wallis, 
Dr.  Halley,  and  others,  have  endeavoured  to  find  methods  of  con- 
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firudling  thefe  tables  with  greater  accuracy  than  by  the  addition  of 
the  fecants  to  every  minute. 

To  ufe  them,  you  mull  enter  the  table  with  a  degree  of  latitude  at 
the  head,  and  with  the  minute  on  the  firft  column  towards  the  left 
hand  ;  and  in  the  angle  mectingyou  Will  have  th c  meridional  parts. 

Having  the  latitudeof  two  places,  to  find  the  meridional  miles,  or 
minutes,  between  them  ;  confider  whether  the  places  be,  one  under 
the  equinoctial,  and  the  other  wide  thereof ;  or  the  one  on  the  one 
fide  of  the  equinodlial,  and  the  otheron  the  other  ;  or  whether  they 
both  lie  on  the  fame  fide. 

If  one  place  lie  under  the  equator,  the  meridional  minute  next 
under  the  degree  of  latitude  of  the  other  place,  is  the  meridional  dif¬ 
ference  of  latitude,  or  latitude  inlarged. 

.If  one  be  in  north,  and  the  other  in  fouth  latitude,  the  meridional 
minutes,  correfponding  to  the  two  latitudes,  added  together,  give 
the  meridional  minutes  between  them: 

Both  places  lying  towards  the  fame  pole,  fubtraft  the  meridional 
parts  anfwering  to  the  lefs  latitude,  from  thofe  of  the  greater,  the  re¬ 
mainder  gives  the  meridional  minutes. 

In  the  Philofophical  Tranfa6tions,  N°  219,  Dr.  Halley  has  gi  vert 
a  very  curious  paper,  relating  to  the  divifion  of  the  nautical  meri¬ 
dian,  by  a  quite  different  method  from  Mr.  Wright’s  ;  and  contain¬ 
ing  a  method  of  performing  the  problems  of  failing  according  to 
the  true  chart,  by  the  help  of  Briggs’s,  or  the  common  table  of° lo¬ 
garithmic  tangents,  without  a  table  of  meridional  parts.  Dr.  Hal¬ 
ley  avails  himfelf  of  a  principle,  firft  accidentally  dilcovered  by  Mr. 
Henry  Bond,  and  publifhed  about  the  year  1645,  that  the  meridian, 
line  was  analagous  to  a  fcale  of  logarithmic  tangents  of  half  the 
complements  of  the  latitude.  This  analogy  was  firft  demonftrated 
by  Mr.  James  Gregory,  in  his  Exercitationes  Geometric*,  pub¬ 
lifhed  in  1688,  and  more  elegantly  and  concifely  by  Dr.  Halley  him¬ 
felf  ;  who  has  alfo  fhewn  ( ubi fupra)  how  to  apply  this  analogy,  by 
means  of  any  fyltem  of  logarithms,  for  computing  the  interval  of 
the  meridional  parts  anfwering  to  any  two  given  latitudes.  Thenau* 
tical  divifion  by  Dr.  Halley,  is  as  follows  : 

To  find  the  meridional  parts  to  any  fpheroid,  with  the  fame  exadl* 
nefs  as  in  a  fphere. 

Let  the  femi-diameter  of  the  equator  be  to  the  diftance  of  the 
focus  of  the  generating  ellipfe,  from  the  center  as  mX o  1.  Let  A 
reprefent  the  latitude  for  which  the  meridional  parts  are  required,  s 
the  fine  of  the  latitude,  the  radius  being  unit ;  find  the  arc  B,  whofe 

fine  is  __ ;  take  the  logarithmic  tangent  of  half  the  complement  of 

B,  from  the  common  tables  ;  fubtra£t  this  logarithmic  tangent 
from  10,0000000,  or  the  logarithmic  tangent  of  45 0  ;  multiply  the 

remainder  by  79 1 ,5-  /  0446789  7^  an(j  ^  protj u<c^_  fubtrafted 

m 

from  the  meridional  parts  in  the  fphefe,  computed  in  the  ufuai  mari¬ 
ner  for  the  latitude  A,  will  give  the  meridional  parts  expreffed  in  mi¬ 
nutes  for  the  fame  latitude  in  the  fpheroid,  provided  it, be  oblate. 

Example :  if  mmi  1  : :  1000  :  22,  then  the  greateft  difference  of 
the  meridional  parts  in  the  fphere  and  fpheroid  is  76.0929  minutes  : 
in  other  cafes  it  is  found  by  multiplying  the  remainder  above  men¬ 
tioned  by  1 174.078. 

When  the  fpheroid  is  oblong,  the  difference  of  the  meridional  parts 
in  the  fphere  and  fpheroid,  for  the  fame  latitude,  is  then  determined 
by  a  circular  arc. 

Nocturnal,  or  Nocturlabium,  is  an  inftrument,  chieflv 
ufed  at  fea,  to  take  the  altitude  or  deprelfion  of  fome  of  the  ftars 
about  the  pole,  in  order  to  find  the  latitude,  arid  the  hour  of  the 
night. 

There  are  noBurnals  of  various  contrivances,  fortte  of  them  pro¬ 
jections  of  the  fphere  ;  fuch  as  the  hemifpheres,  or  planifpheres,  on 
the  plane  of  the  equinoctial :  thofe  ordinarily  ufed  by  feamen  are 
t\Vo;  the  one  adapted  to  the  polar  ftar,  and  the  firft  of  the  guards  of 
the  Little  Bear  ;  the  other  to  the  pole-ftar,  and  the  pointers  of  trie 
Great  Bear. 

Conjlrudiion  of  the  Nocturnal.  The  inftrument  confifts  of  two 
circular  plates,  ( Plate  156,  fig.  15,  N°  2,)  applied  to  each  other. 
The  greater,  which  has  a  handle  to  hold  the  inftrument,  is  about  cf 
inches  diameter,  and  is  divided  into  twelve  parts,  agreeing  to  the 
twelve  months  ;  and  each  month  is  fubdi vided  into  every  fifth  dav : 
and  fo,  as  that  the  middle  of  the  handle  correfponds  to  that  dav  of 
the  year,  wherein  the  ftar  here  regarded  has  the  fame  right  afeeniion 
with  the  fun. 

1  f  the  inftrument  be  fitted  for  two  ftars,  the  handle  is  made  move- 
able,  The  upper  left  circle  is  divided  into  twenty-four  equal  parts, 
for  the  twenty-four  hours  of  the  day,  and  each  hour  fubdivided  into 
quarters,  as  in  the  figure.  Thefe  twenty-four  hours  are  noted  by 
twenty-four  teeth  ;  to  be  told  in  the  night.  Thofe  at  the  hours 
twelve  are  diftinguifhed  by  their  length.  In  the  center  of  the  two 
circular  plates,  is  adjulted  a  long  index,  A,  moveable  upon  the  upper 
plate.  And  the  three  pieces,  viz.  the  two  circles  and  index,  are 
joined  by  a  rivet  which  is  pierced  through  the  center,  with  a  hole 
two  inches  in  diameter  for  the  ftar  to  be  obferved  through. 

TJfe  of  the  Nocturnal.  Turn  the  upper  plate  till  the  longeft 
tooth,  marked  12,  be  againft  the  day  of  the  month  on  the  under 
plate  ;  then,  bringing  the  inftrument  near  the  eye,  fufpend  it  by  the 
handle,  with  the  plane  nearly  parallel  to  the  cquinodtial ;  and  view¬ 
ing  the  pole-ftar  through  the  hole  of  the  center,  turn  the  index^about, 
till,  by  the  edge  coming  from  the  center,  you  fee  the  bright  ftar  or 
guard  of  the  Little  Bear  (if  the  inftrument  be  fitted  to  that  ftar): 
then  that  tooth  of  the  upper  circle,  under  the  edge  of  the  index,  is 
at  the  hour  of  the  night,  on  the  edge  of  the  hour-circle  :  which  may 
be  known  without  a  light,  by  accounting  the  teeth  from  the  longeft, 
which  is  for  the  hour  12. 


Hadley’s 
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Hadley  sOuadrant.  This  quadrant,  which  was  the  ingenious  in¬ 
vention  of  the  late  John  Hadley,  Efq.  confifts  as  it  is  now  conftruaed 
and  ufed,  of  an  arch  ABC,  [Plate  15 6,  fig.  16,)  which  is  anodant,  or 
eighth  part  of  a  circle,  though  a  fextant,  or  fixth  part  of  a  circle,  ren¬ 
ders  it  more  ufefol;  an  index  D,  with  it’s  Vernier  s  fcale ;  a  fpeculum 
E;  two  horizontal  glades  F  and  G,  with  their  ad j offers;  two  fkreens 
K,  K  ;  and  two  fight  vanes,  H,  I.  The  odant  confifts  of  the  two 
radiufes  or  bars  A  B,  A  C  ;  the  arch  or  limb  B  C  ;  and  the  two 
braces,  L,  M,  which  ffrengthen  and  prevent  it  from  warping.  _  1  he 
arch  contains  only  the  eighth  part  of  the  circumference  of  a  circle, 
or  45  degrees,  which  is  divided  into  90  primary  divifions,  each  of 
which  reprefents  degrees,  and  numbered  o,  10,  20,  30,  &c.  to  90, 
beginning  at  each  end  of  the  arch  for  the  convenience  of  number¬ 
ing  both  ways,  either  for  altitudes  or  zenith  di fiances.  Every  de¬ 
gree  is  fubdivided  into  two  or  three  parts,  and  thefe,  either  by  the 
method  of  diagonals,  or  by  Vernier’s  divifion  or  fcale  (which  is  much 
better)  are  fo  divided  as  to  fhew  one  or  two  minutes.  The  index 
D  is  a  flat  rod  or  bar,  moveable  round  the  center  of  the  inftrument  ; 
that  part  of  the  index  which  Hides  over  the  graduated  arch  B  C 
having  either  a  fharp  edge  to  cut  the  diagonal  divifions,  when  fo  di¬ 
vided  ,  or  having  upon  it  a  Vernier’s  fcale.  From  the  bottom  of 
the  index  turns  up,  againft  the  back  of  the  inftrument,  a  piece  of 
brafs,  with  a  ferew  in  it,  ferving  to  faften  the  index  again  ft  any  di¬ 
vifion.  The  index,  when  moved  along  the  arch,  fhonld  be  taken 
hold  of  by  the  bottom  part,  and  not  by  the  middle.  For  the  con- 
ftruCtion  of  the  Vernier  fcale,  fee  Vernier. 

In  order  to  underftand  it’s  ufe  in  this  inftrument,  we  may  obferve, 
that  Hadley’s  quadrant,  being  generally  of  eighteen  incites  radius, 
have  each  degree  on  the  limb  divided  into  three  parts,  of  twenty 
minutes  each,  and  the  breadth  of  the  Vernier  fcale  equal  to  feven 
degrees ;  and  as  thefe  feven  degrees  are  divided  into  twenty-one  parts 
on  the  limb,  each  of  twenty  minutes,  the  fcale  is  divided  into  twenty 
equal  parts ;  confequently  each  divifion  on  the  fcale  is  larger  than 
each  divifion  on  the  limb  by  one  twentieth  part  of  a  divifion  on  the 
limb,  or  one  twentieth  of  twenty  minutes ;  that  is,  each  divifion  on 
the  fcale  exceeds  each  on  the  limb  by  one  minute  of  a  degree  ;  con¬ 
fequently  in  whatever  place  the  Vernier’s  fcale  ftands,  one  of  it’s  di¬ 
vifions  will  always  ftand  againft,  or  clofe  to  a  divifion  on  the  limb. 
The  middle  line  of  the  index  D,  which  is  the  moveable  radius  of 


the  quadrant,  gives  the  index  or  pointer  of  the  Vernier  fcale,  which 
is  nfually  it’s  middle  line,  having  ten  divifions,  or  minutes,  on  each 
fide,  and  numbered  5,  10  to  the  right,  and  15,  10  the  left  ;  that  is, 
the  firft  10  minutes  of  the  fcale  are  reckoned  in  order  from  the 
middle  line  or  index  to  the  right,  and  the  latter  10  minutes  are  to 
be  reckoned  from  the  left-hand  end  of  the.  fcale  towards  the  right, 
and  end  at  the  middle.  If  the  middle  line  or  index  of  the  Vernier 
flood  againft  48°,  one  divifion,  and  lefs  than  half  ot  another  di¬ 
vifion  ;  and  on  examining  the  right-hand  fide  of  the  fcale,  the  fe- 
venth  divifion  Rood  againft  a  divifion  on  the  limb,  the  index  in  this 
cafe  is  reckoned  to  ftand  againft  48°  27''.  If  the  index  of  the  fcale 
flood  againft  340,  two  divifions,  and  more  than  half  of  another,  and 
on  examining  the  left-hand  fide  of  the  fcale,  it  was  found  that  the 
fixteenth  divifion  thereof  flood  againft  a  divifion  on  the  limb,  it  is 
to  be  read  340  56' ;  and  fo  of  others.  The  exact  coincidence  of 
the  divifions  on  the  limb  and  fcale  is  belt  difeovered  by  a  magnifying 
glafs,  or  double  convex  lens. 

The  fpeculum  of  the  quadrant  is  a  piece  of  flat  glafs,  quickfil- 
vered  on  one  fide,  and  let  in  a  brafs  box,  with  the  furface.  of  the 
fpeculum  perpendicular  to  the  plane  of  the  inftrument,  againft  w  hole 
center  ftands-  the  middle  of  the  glafs,  it’s  furface  coinciding  with 
the  middle  line  of  the  index.  As  the  index  flides  along  the  arch, 
the  pofition  of  the  fpeculum  is  altered,  it  being  fixed  to  the  index. 
The  ufe  of  the  fpeculum  is,  to  receive  the  rays  from  the  objeCt  ob- 
ferved,  and  to  refleCt  them  on  the  horizon- glailes,  which  are  fmall 
pieces  of  looking-glafs  placed  on  one  fide  of  the  radiufes,  witli  their 
faces  turned  obliquely  to  the  fpeculum.  The  glafs  F  has  only  it’s 
lower  part  quickfilvered,  and  fet  in  brafs-w'ork ;  the  upper-part 
being  left  tranfparent,  to  fee  the  horizon  through  it.  In  the  middle 
of  the  glafs  G  is  a  tranfparent  flip,  through  which  the  horizon  is  to  be 
feen.  Both  thefe  glades  are  fo  mounted,  as  to  have  their  pofitions 
fet  truly  by  their  adjufters  at  their  back,  if  the  frame  of  the  inftrument 
Ihould  be  warped. 

The  fkreens  are  two  pieces  of  coloured  glafs  fet  in  frames,  and 
intended  to  prevent  the  fun’s  rays  from  injuring  the  eyes  of  the  ob- 
ferver.  When  they  are  ufed  with  the  glafs  F,  they  are  to  be  where 
the  figure  fhews  them ;  but  when  they  are  ufed  with  the  glafs  G, 
they  are  to  be  fet  at  the  hole  r  above  G.  The  fight-vane  at  H  is 
ufed  with  the  glafs  G  in  back-obfervations,  when  the  face  is  turned 
from  the  objeCt;  and  the  fight-vane  I,  which  has  two  holes,  is  ufed 
with  the  glafs  F  in  fore-obfervations,  or  when  the  face  is  turned  to¬ 
wards  the  objeCt. 

To  rettfy  or  adjufi  Hadley’s  Quadrant.  1.  For  the  fore-ob - 
fervation.  Bring  the  index  D  dole  to  the  button  b,  that  the  middle 
of  the  Vernier’s  fcale  may  ftand  againft  o  degree  ;  look  through  the 
right-hand  hole  in  the  vane  I,  and  direCt  the  fight  through  the  tranf¬ 
parent  part  of  the  glafs  F,  to  obferve  the  horizon.  Now  if  the  ho¬ 
rizon-line,  feen  both  in  the  quickfilvered  part,  and  through  the 
tranfparent  part,  fhould  coincide,  or  make  one  ftraight  line,  then  is 
the  glafs  F  truly  adjufted;  but  if  one  of  the  horizon-lines  ftands 
above  the  other,  flacken  the  ferew  in  the  middle  of  the  lever,  behind 
the  glafs  F,  and  turn  the  ferew  at  the  end  of  the  lever,  backwards 
or  forwards,  as  there  is  occafion,  until  the  horizon-lines  coincide ; 
faften  the  ferew  in  the  middle  of  the  lever,  and  then  is  the  horizon- 
glafs  adjufted. 

2  For  the  back-obfervation.  Turn  the  button  £  on  one  fide,  and 
fet  the  middle  line  of  the  index  D  as  many  degrees  before  o  degree, 
as  is  twice  the  dip  of  the  horizon,  according  to  your  height  above 
me  horizon ;  hold  the  plane  of  the  inftrument  vertically,  with  the 
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arch  downwards  ;  look  through  the  hole  in  the  vane  H;  end  if  the 
horizon-line,  feen  through  the  tranfparent  flit  in  the  glafs  G,  co¬ 
incides  with  the  image  of  the  horizon  feen  in  the  quickfilvered  part 
of  the  fame  giafs,  then  is  the  glafs  G  in  it’s  proper  pofition  :  if  not, 
flacken  the  ferew- pin  in  the  middle  of  the  lever  behind  the  glafs  G, 
and  looking  through  the  vane  H,  as  before  directed,  turn  the  ferew 
at  the  end  of  the  lever  backwards  or  forwards,  as  it  is  wanted,  until 
vfhe  horizon-line  coincides ;  then  tighten  the  middle  ferew,  and  the 
glafs  G  is  adjufted.  In  fetting  this  glafs  by  the  oppofite  horizon, 
the  head  fhould  be  held  a  little  backwards,  not  to  intercept  the  light 
from  behind.  The  horizon  feen  from  behind  will  be  inverted  ;  that 
is,  ihe  water  will  appear  above,  and  the  Iky  below;  and  if  the  two 
horizon -lines  crofs  one  another,  the  inftrument  is  not  held  upright. 

To  take  the  fun  s  altitude  with  Hadley’s  Quadrant. 

1.  By  the  fore-obfervation.  F  ix  the  lkreens  K  above  the  horizon- 
glafs  F,  ufing  either,  or  both  of  them,  according  to  the  ftrength  of 
the  fun’s  rays,  by  turning  one  or  both  of  the  frames  of  thefe  glaftcs 
clofe  againft  the  plane  or  face  of  the  inftrument  ;  then  the  face  being 
turned  towards  the  fun,  hold  the  quadrant  by  the  braces  L,  M,  or 
by  either  radius,  as  is  found  mod  convenient,  fo  as  to  be  in  a  ver¬ 
tical  pofition  with  the  arch  downwards ;  put  the  eye  clofe  to  the 
right-hand  hole  in  the  varie  I  ;  look  at  the  horizon  through  the 
tranfparent  part  of  the  horizon-glafs  F ;  at  the  fame  time  move  the 
index  D  with  the  left-hand,  until  the  image  of  the  fun,  feen  in  the 
quickfilvered  part,  falls  in  with  the  line  of  the  horizon,  taking  ei¬ 
ther  the  upper  or  under  edge  of  the  folar  image  ;  fwing  your  body 
gently  from  fide  to  fide,  and  if  the  edge  of  the  fun  ufed  be  obferved 
not  to  cut,  but  to  touch  the  horizon-line,  like  a  tangent,  the  obfer- 
vation  is  well  made ;  then  fhall  the  degrees  on  the  arch,  reckoned 
from  that  end  next  the  body,  give  the  altitude  of  that  edge  of  the 
fun  which  was  brought  to  the  horizon. 

If  the  lower  edge  was  obferved,  then  16  minutes  added  to  the  laid 
degrees,  gives  the  altitude  of  the  fun’s  center  ;  but  if  the  upper 
edge  was  ufed,  the  16  minutes  muft  be  fubtra&ed. 

2.  By  the  back-objervation.  Put  the  ftem  of  the  lkreens  K  into  the 
hole  next  the  horizon-glafs  G,  ufing  them,  as  before  faid,  accord¬ 
ing  to  the  ftrength  of  the  fun’s  rays;  then  the  back  being  turned  to 
the  fun,  hold  the  inftrument  by  the  radius  C  and  brace  L,  in  a  ver¬ 
tical  pofition  w'ith  the  arch  downwards ;  put  the  eye  clofe  to  the 
hole  in  the  vane  H,  look  for  the  horizon  through  the  tranfparent 
flit  in  tiie  glafs  G ;  with  the  right-hand  move  the  index  D,  until 
the  image  of  the  fun,  feen  in  the  quickfilvered  part  of  the  glafs  G, 
ftands  in  the  horizon  line,  feen  through  the  tranfparent  flit,  ufing 
either  the  upper  or  under  edge  of  the  fun;  fwing  your  body  gently 
to  the  right  and  left,  to  try  if  the  fun’s  edge  runs  along  the  ho¬ 
rizon  ;  if  it  does,  the  obfervation  is  well  made,  and  the  degrees 
reckoned  from  that  end  of  the  arch  fartheft  from  your  body,  will 
give  the  altitude  of  that  part  of  the  fun  which  was  obferved. 

If  the  fun’s  lower  edge  was  obferved,  then  16  minutes  fubtra&ed 
from  the  before  found  degrees,  will  give  the  altitude  of  the  fun’s 
center;  but  if  the  upper  edge  was  obferved,  the  16  minutes  are 
to  be  added. 

In  either  of  the  obfervations,  if-  the  altitude  of  the  center  could  be 
obferved,  there  would  then  be  no  need  of  ufing  the  16  minutes. 

To  find  the  fun  more  eafily  in  the  horizon  ;  turn  your  back  to  the 
fun,  and  look  through  the  vane  I  and  glafs  F,  down  on  the  middle 
of  the  fhadow  of  your  head  ;  move  the  index  forward,  till  the  re¬ 
flected  image  of  the  horizon  before  you  is  brought  down  to  the  place 
you  look  on,  in  the  glafs  F ;  and  the  index  will  then  be  fet  pretty 
near  to  the  altitude,  and  fo  fitted  to  find  the  fun  more  readily,  either 
in  the  fore  or  back-obfervation. 

The  fore-obfervation  is  rather  moft  •  convenient,  efpecially  in 
great  altitudes,  becaufe  there  is  a  much  larger  fcope  above  and  below 
the  altitude  wanted,  than  there  is  in  the  back-obfervation,  which,  on 
account  of  the  obliquity  of  the  fpeculum  and  horizoh-glalles,  is  more 
coutra&ed  in  it’s  ufe;  and  indeed  the  back-obfervatio.ns  need  never 
be  tiled  for  the  fun,  when  there  is  a  clear  horizon  forwards,  or  under 
the  fun  ;  when  this  is  hazy  ar-l  ill  defined,  then  it  is  bell  to  ufe  the 
back-obfervation,  if  the  horizon  is  clear  that  way  ;  and  therefore  it  is 
proper  that  the  horizon-glafs  G  fhould  be  always  in  readinefs,  by 
having  it  well  adjufted  ;  but  becaufe  the  former  method  is  not  rea¬ 
dily  attained  by  beginners,  we  fhall  annex  another,  which  is  fome- 
what  more  convenient. 

Another  way  to  adju/t  for  the  back-obfervation.  Take  the  altitude  of 
the  lower  edge  of  the  fun  by  the  fore-obfervation,  as  near  to  noon  as 
can  be:  then  put  the  fkreens  into  the  hole  near  the  vane  H,  and 
turning  your  back  to  the  fun,  and  holding  the  inftrument  properly, 
taking  care  not  to  move  the  index,  look  for  the  horizon-line  through 
the  tranfparent  flit  of  the  glafs  G,  and  if  the  horizon-line  touches 
the  upper  edge  of  the  fun’s  image  in  the  glafs  G,  it  is  properly  ad¬ 
justed  :  if  they  do  not  touch,  turn  the  glafs  by  the  lever  behind  it, 
till  they  do. 

This  operation  muft  be  done  quickly,  before  the  fun  fenfibly 
alters  in  altitude  ;  and  may  be  frequently  repeated  to  make  the  fore 
and  back-obfervations  agree. 

To  take  the  altitude  of  a ftar  with  Hadley’s  Quadrant. 

1.  By  the  fore-obfervation.  Look  direCtly  up  at  the  ftar  through 
the  vane  I,  and  tranfparent  part  of  the  glafs  H,  the  index  D  being 
clofe  to  the  button  b  ;  then  will  the  image  of  the  ftar,  bv  reflection, 
be  feen  in  the  filvered  part  right  againft  the  ftar,  feen  through  the 
other  part :  move  the  index  forward,  and  as  the  image  defeends,  let  ’ 
the  center  of  th e  quadrant  defeend  alfo  to  keep  it  in  the  filvered  part, 
till  it  comes  down  on  a  line  with  the  horizon,  feen  through  the 
tranfparent  part ;  and  the  obfervation  is  made. 

2.  By  the  bach-obfa  vation.  Through  the  vane  H,  and  the  tranf- 
parenf  flit  in  the  glafs  G,  look  direCtly  at  the  ftar;  at  the  fame  time 
move  the  index  till  the  image  of  the  horizon  behind  you,  being  re¬ 
flected  by  the  fpeculum,  is  feen  in  the  quickfilvered  part  of  G,  and 
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meets  the  ftar;  and  the  index  will  then  (hew  the  degrees  of  al¬ 
titude. 

If  the  altitude  of  the  ftar  is  pretty  great,  fome other  ftars,  befides 
that  wanted,  may  appear  by  the  light  palling  by  the  great  fpeculum, 
and  falling  on  the  glafs  G  ;  the  light  of  thefe  will  dance  with  the 
motion  of  the  inftrument,  but  the  true  ftar  will  remain  about  the 
middle  of  the  glafs  at  reft,  and  fo  the  others  cannot  be  miftaken  for 
the  true  one. 

Every  altitude  obferved  at  fea  muft  becorredfed:  two- corrections 
are  common  to  the  center  of  every  objedl  ;  and  three  to  the  moon, 
for  the  dip  of  the  horizon,  the  refraction,  and  the  parallax  ; 
for  which  purpofe  tables  are  provided. 

Expert  mariners  having  complained  of  fome  defedts  in  Hadley’s 
quadrants,  different  workmen  have  applied  fundry  articles  to  the  qua¬ 
drants,  to  remedy  the  inconveniences  complained  of ;  fome  of 
which  are, 

lft.  A  ferew  to  the  lower  end  of  the  index,  to  regulate  it’s  mo¬ 
tion  when  brought  by  the  hand  to  a  divifion  nearly  (hewing  the  con- 
taft  required  ;  and  a  magnifying  glafs,  to  read  off  the  divifions  be¬ 
tween  the  limb  and  the  Vernier. 

2d.  A  fmall  tube,  or  telefcope,  inftead  of  the  fight-vanes,  to 
diredl  the  line  of  fight  in  a  pofifion  parallel  to  the  plane  of  the 
quadrant  ;  which  tube  wasferewed  into  a  ring  fixed  to  a  fquare  ftem 
that  Aid  in  the  focket  made  for  the  fight-vane,  and  by  the  help  of  a 
ferew  in  it’s  bottom  fat  the  back  of  the  quadrant)  the  ftem  could  be 
raifed  or  lowered  fo  as  to  move  the  axis  of  the  telefcope  to  point  to 
any  part  of  the  horizon-glafs  judged  fitteft  for  the  obfervation. 

3d.  The  extending  the  arch  from  an  extant  to  a  fextant,  or  fixth 
part  of  a  circle,  whereby  angles  exceeding  90  degrees  may  be  ob¬ 
ferved  ;  as  is  fometimes  wanted  in  taking  the  angular  diftance  be¬ 
tween  the  moon  and  the  fun,  or  moon  and  ftar ;  alfo,  for  the 
convenience  of  holding  the  inftrument  eafily  in  fuch  obfervations,  a 
ftout  handle  was  fixed  to  the  back,  which  was  a  very  neceftary  ad¬ 
dition. 

But  other  errors  or  inconveniencies  (fill  attended  thefe  inftru- 
ments,  namely, 

lft.  The  fpeculum  being  liable,  in  the  ordinary  way  of  fitting  it, 
to  be  bent;  and  confequently  the  fame  obfervation  would  have  dif¬ 
ferent  meafures,  according  as  the  objedt  happened  to  be  refledfed 
from  different  parts  of  the  fpeculum.  This  has  lately  been  redtified 
by  a  new  manner  of  fettling  the  fpeculum  in  it’s  frame. 

2d.  The  adjuftment  of  the  horizon-glades. 

Both  thefe  glaffes  are  to  ftand  perpendicular  to  the  plane  of  the  in¬ 
ftrument;  and  when  o  on  the  index  Hands  againfto  on  the  arch,  the 
plane  of  the  fore-horizon  glafs  is  to  be  parallel  to  the  plane  of  the 
fpeculum  ;  and  the  plane  of  the  back-horizon-glafs  is  to  be  at  right 
angles  to  the  fpeculum.  A  new  method  of  adjufting  thefe  glaffes 
has  been  lately  difeovered,  very  accurate  in  principle,  and  ready  in 
pradtice  ;  particularly  for  the.  back-obfervation,  which  hitherto  has 
been  but  little  ufed  on  account  of  the  difficulty  of  adjufting  it’s  ho¬ 
rizon-glafs  ;  which  has  lately  been  happily  removed  by  the  ingeni¬ 
ous  Mr.  Peter  Dollond,  optician  to  his  majefty  ;  and  he  alfo 
thought  of  the  method  of  preventing  the  index  fpeculum  from  being 
bent  in  it’s  frame.  By  his  adjuftments,  angles  of  any  magnitude 
under  180  degrees  may  be  taken  ;  viz.  by  the  fore-obfervation  all 
under  120°,  with  a  fextant ;  and  by  the  back-obfervation,  all  be¬ 
tween  90  and  180  degrees. 

3d.  Although  Mr.  Hadley  at  firft  diredted  that  the  line  of  fight 
fhould  be  parallel  to  the  plane  of  the  inftrument ;  and  for  preferving 
it  fo,  propofed,  that  in  the  telefcope  fhould  be  fixed  two  parallel 
wires,  which  in  ufing  fhould  be  parallel  to  the  quadrant,  and  the 
contact  of  the  objedts  fhould  be  obferved  in  the  middle  between  the 
two  wires  ;  yet  thefe  circumftances  not  being  fufficiently  attended 
to  ;  therefore  the  two  parallel  wires  are  now  placed  in  the  focus  of 
the  eye-glafs,  and  divide  the  diameter  of  the  field  of  view  into  three 
equal  parts  ;  and  when  the  telefcope  is  adjufted  parallel  to  the  plane 
ot  the  inftrument,  it  will  remain  fo  during  the  obfervation. 

4th.  As  every  glafs  mirror  has  two  refiedlions,  viz.  one  from  the 
face,  and  one  from  the  filvered  back  ;  thefe  double  refiedlions  not 
only  caufe  fome  confufion  among  the  reflected  rays,  but  confiderable 
errors  might  arife  fhould  the  face  and  back  of  the  glafs  be  not  pa¬ 
rallel  planes:  none  of  thefe  could  happen  from  a  plane  mirror  which 
has  but  one  refledtion  ;  and,  therefore,  the  upper  part  of  the  index 
fpeculum  has  it’s  back  rough  ground  and  blacked  ;  whereby  this 
part  will  refledl  the  raysonly  which  fall  on  it’s  face;  and  thefe  fuffi- 
cicntly  ftrong  when  the  object  obferved  is  bright ;  but  when  other- 
wife,  the  object  may  be  obferved  from  the  lower  part  of  the  fpe¬ 
culum,  whicn  is  filvered ;  the  line  limiting  thefe  two  parts  is  parallel 
to  the  plane  of  the  quadrant.  This  improvement  was  directed  by 
the  reverend  Mr.  Mafkelyne,  allronomer  royal.  The  methods  how 
thefe  fevcral  adjuftments  are  to  be  made,  together  with  fome  other 
particulars  relating  to  the  ufe  of  the  inftrument,  are  fully  treated  of 
in  the  book  which  accompanies  the  fale  of  Mr.  Dollond’s  quadrants. 

We  (hall  here  add,  that  one  great  inconvenience  which  mariners 
have  to  ftruggle  with  at  fea,  is  the  frequent  want  of  an  horizon, 
ariiingfrom  the  hazinefs  of  the  atmofphere,  and  tremulous  motion 
of  the  furface  of  the  water.  To  remedy  this,  many  methods  have 
been  propofed ;  among  which  Serfon’s  whirling  fpeculum  or  top  (fee 
Horizonta  l  fpeculum,)  was,  forfome  time,  thought  a  proper  inftru¬ 
ment,  but  it  has  been  found  inrqjerfedt.  See  Davis's  Quadrant. 

Some  artifts,  fays  Mr.  Robcrtfon,  ufe  the  following  method: 
into  a  wooden,  or  iron,  circular  box,  of  about  two  and  a  half,  or 
three  inches  diameter,  and  about  half  an  inch  deep,  pour  about  a 
pound  or  more  of  quicklilver ;  and  on  this  lay  a  metal  fpeculum,  or 
piece  of  plain  glafs,  whofe  diameter  is  about  one-third  of  an  inch 
lefsthan  that  of  the  box;  this  will  float  in  the  quickfilver,  and  (hew 
the  image  of  the  fun  very  fteady.  This  apparatus  being  flung  in 
jimbals,  will  preferve  a  tolerable  good  horizon.  The  fpeculum  or 
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glafs  ffiould  be  homogeneous,  and  have  parallel  fides.  There  are 

(ome  workmen  who  can  work  the  two  planes  of  a  piece  of  glafs,  fo 
that  they  (hall  be  demonftrati  vely  parallel.  Or,  the  fine  furface  of 
the  quickfilver  will  anfwcr  the  purpofe  of  it  (elf.  In  all  obfervations 
with  thefe  artificial  horizons,  a  piece  of  coloured  glafs  (hould  be 
fixed  before  the  vane  that  is  ufed  to  preferve  the  eye ;  and  the  (kreens 
R  may  be  taken  off 

Quadrant,  Hadley's,  theory  of.  It  is  a  firft  principle  in  optics, 
that  the  angle  of  incidence,  whatever  be  the  inclination  of  the  inci¬ 
dent  ray,  is  equal  to  the  angle  of  refledtion,  i.  e.  if  the  angle  of 
incidence  DBA  be  30°,  the  angle  of  reflection  DBC  will  be  alfo 
30  .  It  is  alfo  plain,  that  if  while  the  radiant  A  ( Plate  156,  fig. 
17,  fig-  remain  in  the  fame  place,  the  mirror  EF,  by  re¬ 
volving  round  B,  moves  into  the  ppfition  fe,  then  the  alteration  in 
the  angle  between  the  incident  and  reflected  ray  will  be  double  to  the 
angle  (hewing  the  change  of  pofition  in  the  mirror.  Suppofe  the 
mirror  changes  io°  from  the  radiant,  then  the  perpendicular  BD 
goes  10 0  farther  from  the  radiant  A  into  the  pofition  Bd;  and  the 
incident  angle  dB  A  is  40°,  and  the  reflected  angle  dBc  is  40°  ;  fq 
the  angle  ABC  is  altered  from  6o°  to  8o°  ;  a  difference  of  20°  for 
10  change  of  pofition  in  the  mirror.  Suppofe  again  the  mirror  to 
change,,  in  pofition,  106  towards  the  radiant  A,  then  the  perpen¬ 
dicular  is  changed  into  Bd,  iou  nearer  to  the  radiant;  and  the  angle 
DBA  of  30°  becomes  c/BA  of  zo°==:dBc ;  fo  that  the  angle 
A  Be  is  40°,  whereas  ABC  was  6o°  ;  that  is,  by  altering  the  po¬ 
fition  of  the  mirror  10%  the  angle.ABC  was  altered  2q°.  It  may 
beotherwife  demonftrated,  that  with  a  Hadley’s  quadrant,  the  angle 
ot  elevation  under  which  an  objedt  is  feen,  is  equal  to  twice  the 
arch  which  the  index  has  paffed  over.  The  inftrument  or  angle 
ACB  (fig.' .19, )  is  430  ;  ab  is  a  refledting  glafs  fixed  parallel  to 
C  B  ;  C  D  is  the  index,  with  a  reflecting  glafs  at  G,  fo  fixed  as  to 
be  parallel  to  a  b ,  when  C  D  coincides  with  C  B  ;  S  the  fun  ;  S  G  a 
folar  ray  reflected  from  G  to  F,  and  from  F  to  E,  the  place  of  the 
eye  ;  and  H  FE  the  horizontal  line  at  the  time  of  the  obfervation. 
Then  will  the  angle  of  elevation  I  GS  be  equal  to  twice  the  angle 
BCD;  for  the  angle  of  reflection  D  G  F  the  angle  of  incidence 
S  G  C  =  CGL.  And  the  angle  of  refledting  b  F  E  the  angle  of 
incidence  «  F  G  =±=  F  L  E  (ab  being  parallel  to  Lt)  =FEL. 
But  I  G  C  =r:H  P  C  =  P  C  E  ~j-  P  E  C  (the  external  angle  being 
equal  to  the  two  internal  and  oppofite)  =P  C  E  4-  FL  E  =  PC  E 
G  C  L  -|~  CGL.  Or  I  G  C  I  GS  -j-  S  G  C  P  C  E  (or 
GCL)-f-GCL-(-CCL  =  2BCD  -j-  C  G  L.  Confequently 
1GS  =  2BCD. 

Mr.  Mitchel  has  recommended  Hadley’s  quadrant  for  furveying, 
and  efpecially  the  furveying  of  harbours,  and  alfo  for  piloting  (hips 
into  harbours. 

Mr.  Wales,  in  captain  Cook’s  Voyage,  applied  it  to  meafuring 
the  quantity  eclipfed  in  an  eclipfe  of  the  fun ;  in  which  operation  it 
anfwers  the  purpofe  of  a  micrometer,  to  a  great  degree  of  certainty. 

Other  quadrants  have  been  contrived  lince,  by  fome  ingenious 
artifts,  all  of  which  have  their  merit ;  but  the  particulars  of  their 
conftrudtions  are  too  many  for  this  place ;  and  perhaps,  on  the 
whole,  nothing  preferable  to  Mr.  Hadley’s  invention  has  yet  been 
found. 

Sinical  Quadrant,  is  an  inftrument  of  ufe  in  navigation.  It  is  . 
reprefented  Plate  156,  fig.  20,  and  confifts  of  feveral  concentric 
quadrantal  arcs,  divided  into  eight  equal  parts  by  radii,  with  paral¬ 
lel  right  lines  crofting  each  other  at  right  angles. 

Now  any  of  the  arcs,  e.  gr.  B  C,  may  be  accounted  a  quadrant  of 
any  of  the  great  circles  of  the  fphere,  chiefly  of  the  horizon  and  me¬ 
ridian  :  i(,  then,  BC  be  taken  fora  quadrant,  e.  gr.  of  the  horizon, 
either  of  the  fides,  e.  gr.  A  B  may  reprefent  the  meridian  ;  and  the 
other  A  C  will  reprefent  a  parallel,  or  line  of  eaft  and  weft  ;  and  all 
other  lines  parallel  to  A  B  will  aifo  be  meridians ;  and  all  thofe  pa¬ 
rallel  to  A  C,  will  be  eaft  and  weft  parallels,  or  eaft  and  weft  lines. 

Again,  the  eight  fpaces  into  which  the  arcs  are  divided  by  the  ra¬ 
dii,  reprefent  the  eight  points  of  the  compafsin  a  quarter  of  the  ho¬ 
rizon  ;  each  containing  11  0  15'. 

The  arc  B  C  is  likewife  divided  into  90°,  and  each  degree  is  fub- 
dividedinto  rF,  diagonal-wife. 

To  the  center  is  fixed  a  thread,  as  A  L  ;  which  being  laid  over 
any  degree  of  th t  quadrant,  ferves  to  divide  the  horizon. 

If  the  finical  quadrant  betaken  for  a  fourth  part  of  the  meridian, 
one  fide  thereof,  AB,  may  be  taken  for  the  common  radius  of  the 
meridian  and  the  equator;  and  then  the  other,  A  C,  will  be  half  the 
axis  of  the  world.  The  degrees  of  the  circumference  B  C  will  re¬ 
prefent  degrees  of  latitude,  and  the  parallels  to  the  fide  A  B,  affumed 
from  every  point  of  latitude  to  the  axis  AC,  will  be  radii  of  the 
parallels  of  latitude,  as  likewife  the  fine-complements  of  thofe 
latitudes. 

Suppofe,  then,  it  be  required  to  find  the  degrees  cf  longitude 
contained  in  83  of  the  leifer  leagues,  in  the  parallel  of  48°.  Lay 
the  thread  over  48°  of  latitude  on  the  circumference,  and  count 
thence  the  83  leagues,  on  A  B,  beginning  at  A  ;  thefe  will  termi¬ 
nate  at  H,  allowing  every  fmall  interval  four  leagues,  and  the  in¬ 
terval  between  the  broad  lines  twenty  leagues.  Then  tracing  out 
the  parallel  H  G,  from  the  point  H  to  the  thread  ;  the  part  A  G  of 
the  thread  (hews  that  125  greater,  or  equinodtial  leagues,  make  6? 
15',  allowing  twenty  leagues  to  a  degree,  and  three  minutes  for  one 
league  ;  and  therefore,  that  83  lefl'er  leagues  A  H,  which  make  the 
difference  of  longitude  of  the  courfe,  and  are  equal  to  the  radius  of 
the  parallel  G  I,  make  6°  if  of  the  faid  parallel. 

If  the  fhip  fail  an  oblique  courfe,  fuch  courfe,  befides  the  north 
and  fouth  greater  leagues,  gives  Idler  leagues  eafterly  and  wefterly ; 
to  be  reduced  to  degrees  of  longitude  ot  the  equator.  But  thefe 
leagues  being  made  neither  on  the  parallel  of  departure,  nor  on  tl>at 
of  arrival,  but  in  all  the  intermediate  ones,  we  muft  find  a  mean 
proportional  parallel  between  them ^ 
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To  find  this,  we  have  on  the  inftniment  a  fcale  of  crofs  latitudes. 
Suppofe,  then,  it  were  required  to  find  a  mean  parallel  between  the 
parallels  of  40°  and  6o°.  With  your  compafles  take  the  middle 
between  the  40th  and  60th  degree  on  the  fcale  :  this  middle  pom 
will  terminate  againft  the  51ft  degree,  which  is  the  mean  parallel 

teqUfeCAof  the  finical  Quadrant.  There  are  formed  triangles  upon 
this  inurnment  fimilar  to  thofe  made  by  a  (hip  s  way,  with  the  me¬ 
ridians  and  parallels ;  the  lides  of  which  triangles  are  meafured  by 
rhe  equal  intervals  between  the  concentric  quadrants ,  and  the  lines 

The  lines  and  arcs  are  diftinguillied,  every  fifth,  by  a  broader  line  , 
fo  that  if  each  interval  be  taken  for  one  league,  there  will  be  five  be¬ 
tween  one  broad  line  and  another  :  and  if  every  interval  be  taken  for 
four  leagues,  then  there  will  be  twenty  leagues,  which  make  a  fea  de¬ 
gree,  from  one  broad  line  to  the  other. 

Now,  fuppofe  a  fhip  to  have  failed  150  leagues  north-ealf,  one  fourth 
north  ;  which  is  the  third  point,  and  makes  an  angle  of  330  45'.  with 
the  north  part  of  the  meridian.  Here  are  given  two  things  ;  viz.  the 
coiirfe,  and  thediftance  failed  ;  by  which  a  triangle  may  be  found  on 
the  infirument,  fimilar  to  that  made  by  the  fhip’s  courfe,  and  her  lon¬ 
gitude  and  latitude  ;  and  hence  may  the  unknown  parts  of  the  triangle 


«r 
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bp  found. 

Thus,  fuppofing  the  centre  A  to  reprefent  the'  place  of  departure  ; 
means  of  the  concentric  arcs,  along  the  point  the  lhip 


count,  by  ,T7--  .......  •  r\ 

failed  on,  as  AD,  150  leagues  from  A  to  D  ;  then  is  the  point  D 
the  place  the  fhip  is  arrived  at,  which  note.  This  done,  let  D  E  be 
parallel  to  the  fide  A  C  ;  and  then  there  will  be  formed  a  right- 
angled  triangle  A  ED,  fimilar  to  that  of  the  fhip’s  courfe,  difference 
of  longitude,  and  latitude:  the  fide  AE  gives  125  leagues  for  the 
difference  of  latitude  northwards;  which  makes  6°  15',  reckoning 
twenty  leagues  to  a  degree,  See.  and  the  fide  D  E  gives  83  letter 
leagues  anfwering  to  the  parallels;  which  being  reduced,  as  fhewn 
above,  gives  the  difference  of  longitude.  And  thus  is  the  whole  tri¬ 
angle  found. 

Davis’s  Quadrant  is  alfoufed  in  navigation:  it’s  theory  is  very 
intelligible;  Tor  the  line  A  C  [Plate  156,  fig.  6,  No.  2,)  being  hori¬ 
zontal,  the  arc /G  C  is  equal  to  the  height  of  the  fun  above  the  hori¬ 
zon  ;  but  the  arc /G  C  =  the  arc  B  E  -j-  G  C  ;  and  the  arc  df  F  = 
go°  the  altitude  and  zenith  difiance  taken  together  ;  confequently 
the  zenith  diftance  —  arcs  fid  -J-  C  F  —  D  B  -f-  C  P . 

When  the  horizon  is  obfeured  by  hazy  weather,  Daviss  quadrant 
is  of  no  ufe ;  and  this  often  occalions  melancholy  confequences. 
Means  have,  therefore,  been  fought  after  to  remedy  this  defedf.  Mr. 
Hadley  has  recommended  and  deferibed  a  fpirit  level  for  this  pur- 
pofe.  Mr.  Leigh  propofes  a  water-level  to  be  fixed  to  the  quadrant ; 
and  he  likewife  has  given  the  defeription  and  ufe  of  an  apparatus  to 
be  added  to  this  infirument,  confifiing  of  a  mercurial  level,  which 
he  prefers,  no  doubt  jufily,  to  a  water-level. 

It  has  been  obferved,  that  one  great  objedlion  againft  this  inftru- 
ment  is  the  trouble  and  time  loft  in  Aiding  tlte  fight-vane  up  or 
down,  which  fometimes  cannot  conveniently  be  done  without  taking 
the  quadrant  from  the  eye,  whereby  an  opportunity  may  be  loft  of 
making  the  obfervation.  But  this  defedt  is  eafily  removed,  by  having 
a  long  index  or  ruler  fitted  to  the  quadrant ;  one  end  moving  round 
the  center  to  which  the  horizon-vane  is  fixed,  and  having  the  fight- 
vane  fixed  to  the  other  end.  By  this  contrivance  the  fight-vane  may 
be  readily  railed  higher,  or  lowered,  by  the  motion  of  the  index 
about  it’s  center,  which  may  be  done  without  taking  the  infirument 
from  the  eye. 

Sutton’s  Quadrant,  fometimes  alfo  called  Collins's  Pocket 
Quadrant.  One  of  the  befi  of  Mr.  Sutton’s  quadrants  (repre- 
fented  Plate  165,  fig.  87,)  is  the  ftereographic  projedtion  of  one 
quarter  of  the  fphere  between  the  tropics,  upon  the  plane  of  the  equi¬ 
noctial,  the  eye  being  in  the  north  pole. 

This  is  fitted  to  the  latitude  of  London.  The  lines  running  from 
the  right  hand  to  the  left  are  parallels  of  altitude,  and  thofe  crofting 
them  are  azimuths  :  the  lefs  of  the  two  circles  bounding  the  pro¬ 
jection  is  one  fourth  of  the  tropic  of  Capricorn  ;  the  greater,  one 
fourth  of  that  of  Cancer.  The  two  ecliptics  are  drawn  from  a  point 
on  the  left  edge  of  the  quadrant,  with  the  characters  of  the  figns 
upon  them  ;  and  the  two  horizons  are  drawn  from  the  fame  point. 
The  limb  is  divided  both  into  degrees  and  time;  and,  by  having  the 
fun’s  altitude,  the  hour  of  the  day  may  be  here  found  to  a  minute. 

I  he  quadrantal  arcs,  next  the  center,  contain  the  calendar  of 
months  ;  and  under  them,  in  another  arc,  is  the  fun’s  declination. 

On  the  projection  are  placed  feveral  of  the  mofi  noted  fixed  ftars 
between  the  tropics  ;  and  next  below  the  projection  is  the  quadrat, 
and  line  of  ftiadows,  being  only  a  line  of  natural  tangents  to  the  arcs 
of  the  limb  ;  and  by  help  thereof,  the  heights  of  towers,  See.  may  be 
taken  with  confiderable  exaCtnefs. 

Ufe  of  Sutton's  or  Collins's  Quadrant.  To  find  the  time  of  fun- 
rijing  dr  felting,  bis  amplitude ,  azimuth,  hour  of  the  day,  iSc.  Lay 
the  thread  over  the  day  of  the  month,  and  bring  the  bead  to  the  pro¬ 
per  ecliptic,  either  that  of  fummer  or  wirfter,  according  to  the  feafon 
(which  is  called  rectifying)  ;  then,  moving  the  thread,  bring  the 
bead  to  the  horizon  ;  in  which  cafe  the  thread  will  cut  the  limb  in 
the  time  of  the  fun’s  rifing  or  fetting,  before  or  after  fix  ;  and,  at  the 
fame  time,  the  bead  will  cut  the  horizon  in  the  degrees  of  the  fun’s 
amplitude. 

Again,  obferving  the  fun’s  altitude  with  she  quadrant,  and  fuppofing 
it  found  450  on  the  24th  of  April;  lay  the  thread  over  the  24th  of 
April ;  bring  tlte  bead  to  the  fummer  ecliptic,  and  carry  it  to  the 
parallel  of  altitude  450.  In  which  cafe  the  thread  will  cut  the  limb  at 
h5°  * 5^  and  the  hour  will  be  feen  among  the  hour-lines  to  be  either 
fbrtyione  minutes. pafi  nine  in  the  morning,  or  nineteen  pad  two  in 
the  afternoon.  i  1 1  . 
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Laftly,  the  bead  among  the  azimuths  fhews  tfie  fun’s  diftance  from 
the  fouth,  viz.  30°  41'. 

But  note,  that  if  the  fun’s  altitude  be  lefs  than  what  it  is  at  fix 
o’clock,  the  operation  mud:  be  performed  among  thofe  parallels  above 
the  upper  horizon  ;  the  bead  being  rectified  to  the  winter  ecliptic. 

Rate  of  a fioip  of  zvar,  is  it’s  order,  degree,  or  diftinCtion,  as  to 
magnitude,  burden,  &c.  The  rate  is  ufually  accounted  by  the  length 
and  breadth  of  the  gun-deck,  the  number  of  tons,  and  the  number 
of  men  and  guns  the  veflel  carries.  Of  thefe  there  are  fix  rates.  A 
firft  rate  man  of  war  has  it’s  gun-deck  from  159  to  174  feet  in 
length,  and  from  44  to  50  feet  broad  ;  it  contains  from  1313  to  1882 
tons,  has  from  706  to  800  men,  and  carries  from  96  to  ico  guns. 
Second  rate  fhips  have  their  gun-decks  from  153  to  165  feet  long, 
and  from  41  to  46  broad;  they  contain  from  1086  to  1482  tons, 
and  carry  from  524  to  640  men,  and  from  84  to  90  guns.  Third 
rates  have  their  gun-decks  from  140  to  138  feet  in  leqgth,  from  37 
to  42  feet  broad  ;  they  contain  from  871  to  1262  tons ;  carry  from 
389  to  476  men,  and  from  64  to  80  guns.  Fourth  rates  are  in 
length  on  their  gun-decks  from  118  to  146  feet,  and  from  29  to  38 
broad ;  they  contain  from  448  to  915  tons  ;  carry  from  226  to  346 
men,  and  from  48  to  60  guns.  Filth  rates  have  their  gun-decks 
from  100  to  120  feet  long,  and  from  24  to  31  broad  ;  they  contain 
from  239  to  542  tons,  and  carry  from  145  to  190  men,  and  from 
26  to  44  guns.  Sixth  rates  have  their  gun-decks  from  87  to  93 
feet  long,  and  from  22  ,to  25  broad  ;  they  contain  from  152  to  256 
tons,  carry  from  50  to  110  men,  and  from  16  to  24  guns. 

It  is  to  be  obferved,  that  the  new  built  fhips  are  much  larger,  as 
well  as  better  than  the  old  ones  of  the  fame  rate  ;  whence  the  double 
numbers  all  along  :  the  larger  of  which  exprefslhe  proportions  of  the 
new  built  fhips,  as  the  lefs  thofe  of  the  old  ones. 

If  the  dimenfions  of  all  fhips  of  the  fame  rate  were  equal,  it  would 
beeafy  to  collect  them  into  one  point  of  view  in  a  table  ;  but  as  there 
is  no  invariable  rule  for  the  general  dimenfions,  we  fhall  feleCt  thofe 
of  fome  of  the  lateft  conftruCtion  in  each  rate. 
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Reckoning,  the  a£l  of  eftimating  the  quantity  of  a  fhip’s  way; 
or  of  the  diftance  run  between  one  place  and  another. 

Or,  more  generally,  a  fhip’s  reckoning  is  that  account,  whereby 
at  any  time  it  may  be  known  where  the  fhip  is,  and  on  what  courfe 
or  courfes  fhe  is  to  fleer  to  gain  her  port.  Seethe  articles  Log -board. 
Log -book,  and  Journal. 

This  is  ufually  performed  by  means  of  the  log-line:  the  manner  of 
applying  which,  fee  under  it’s  proper  article,  Log-line. 

Yet  this  is  liable  to  great  irregularities.  Vitruvius  advifes  an 
axis  to  be  patted  through  the  fides  of  the  fhip,  with  two  large  heads 
propending  out  of  the  lhip,  wherein  are  to  be  included  wheels  touch¬ 
ing  the  water,  by  whofe  revolution  the  fpace  pafted  over  in  any  given ' 
time  may  be  meafured.  The  fame  has  been  fince  recommended  by 
Snellius ;  but  there  are  few  who  have  written  on  navigation ,  but  have 
fhewn  the  infufficiency  of  this  method. 

Rectifier,  is  an  infirument  ufed  for  determining  the  variation 
of  the  compafs,  in  order  to  reCtify  the  fhip’s  courfe,  &c. 

It  confifts  of  two  circles,  either  laid  upon,  or  let  into  one  another, 
and  fo  faftened  together  in  their  centres,  that  they  reprefent  two 
compafles,  the  one  fixed,  the  other  moveable:  each  is  divided  into 
thirty-two  points  of  the  compafs,  and  three  hundred  and  fixty  de¬ 
grees,  and  numbered  both  ways,  from  the  north  and  the  fouth,  end¬ 
ing  at  the  eaft  and  weft  in  ninety  degrees. 

The  fixed  compafs  reprefents  the  horizon,  in  which  the  north,  and 
all  the  other  points,  are  liable  to  variation. 

In  the  center  of  the  moveable  compafs  is  faftened  a  filk  thread,  long 
enough  to  reach  the  outfide  of  the  fixed  compafs :  but,  if  the  inflru- 
ment  be  made  of  wood,  an  index  is  ufed,  inftead  of  the  thread. 

Reef,  denotes  certain  fpaces  or  divifions  of  the  fail,  which  are 
taken  in,  or  let  out,  in  proportion  to  the  increafe  or  diminution  of 
the  wind.  In  a  fquare  fail  they  are  placed  parallel  to  it’s  upper 
edge,  below  one  another  at  equal  diftances,  each  reef  containing 
about  a  feventh  part  of  the  fail’s  depth,  and  are  thus  formed  :  at  the 
bottom  of  each  divifion  there  is  a  row  of  holes  ftretched  acrofs  the 
fail,  through  which  are  inferted  a  number  of  platted  cords,  called 
points,  in  length  each  about  twice  the  circumference  of  the  yard, 
and  thefe  bind  the  intermediate  fpaCe  of  canvas  in  plaits  clofe  up  to 
the  yard,  from  end  to  end  ;  the  fail  being  lowered  flack  down  for  that 
purpofe. 

Reef-lines  are  ufed  to  the. courfes  only,  and  are  palled  in  fpiral 
turns  through  the  holes  of  the  reef,  and  over  the  head  of  the  fail  fuc- 
ceflively,  till  they  reach  the  extremities  of  the  reef,  and  then  being 
hauled  tight,  draw  it  clofe  up  to  the  yard. 

ReEf-tackles  are  ropes  which  run  through  holes  at  each  top- 
fail  yard-end,  and  are  faftened  dow’n  on  the  edge  or  leech  of  the 
top- fail,  immediately  under  the  loweft  reef.  By  hauling  up  thefe 
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tackles  the  reef-band,  which  contains  the  holes,  is  bound  clofe  up 
to  the  yard,  for  the  more  readily  tying  the  points. 

Reel  of  the  log ,  in  naval  affairs,  a  fort  of  winch,  or  roller,  con¬ 
taining  four  or  five  fpokes,  and  an  axis  ;  upon  which  is  wound  the 
log-line,  w'hich  meafures  a  (hip’s  way  at  fea.  See  the  article  Log. 

Rhumb,  Rumb,  or  Rum,  is  a  vertical  circle  of  any  given  place  ; 
or  the  interfe&ion  of  a  part  of  fuch  a  circle  with  the  horizon. 
Rhumbs ,  therefore,  coincide  with  points  of  the  world,  or  of  the  hori¬ 
zon.  And  hence  the  mariners  diftinguifh  the  rhumbs  by  the  fame 
names  as  the  points  and  winds.  But  we  may  obferve,  that  the 
rhumbs  are  denominated  from  the  points  of  the  compafs  in  a  dif¬ 
ferent  manner  from  the  winds:  thus,  at  fea,  the  north-eaff  wind  is 
that  which  blows  from  the  north-eaft  point  of  the  horizon  towards 
the  (hip  in  which  we  are ;  but  we  are  faid  to  fail  upon  the  north- 
eaft  rhumb ,  when  we  go  towards  the  north-eaff. 

They  ufually  reckon  32  rhumbs,  which  are  reprefented  by  the  32 
lines  in  the  rofe,  or  card,  of  the  compafs. 

Aubin  defines  a  rhumb  to  be  a  line  on  the  terrefirial  globe,  fea- 
compafs,  or  fea-chart,  reprefenting  one  of  the  32  winds  which  ferve 
to  conduit  a  veffcl.  So  that  the  rhumb  a  velfel  purfues  is  conceived 
as  it’s  route  orcourfe. 

Rhumbs  are  divided  and  fubdivided  like  points.  Thus,  the  whole 
rhumb  anfwers  to  the  cardinal  point.  The  half  rhumb  to  a  collateral 
point,  or  makes  an  angle  of  45  degrees  with  the  former.  The 
quarter  rhumb  makes  an  angle  of  22  deg.  30  min.  therewith.  And 
the  half-quarter  rhumb  makes  an  angle  of  1 1  deg.  15  min. 

Sometimes  navigators  divide  the  32  points  into  four  quarters,  and 
call  the  rhumb  next  the  eaft  the  firft  rhumb,  the  next  to  that  the  fe- 
cond  rhumb,  &c. 

Fora  table  of  the  rhumbs,  or  points,  and  their  diftances  from  the 
meridian,  fee  the  article  Wind. 

Rhumb-line,  is  a  line  prolonged  from  any  point  of  the  compafs 
in  a  nautical  chart,  except  the  four  cardinal  points  :  or  it  is  the  line 
which  a  (hip,  keeping  in  the  fame  collateral  point,  or  rhumb ,  de- 
feribes  throughout  it’s  whole  courfe. 

The  great  property  of  the  rhumb-line,  or  loxodromia,  and  that 
from  which  fome  authors  define  it,  is,  that  it  cuts  all  the  meridians 
under  the  fame  angle. 

This  angle  is  called  the  angle  of  the  rhumb,  or  the  loxodromic  angle. 

The  angle  which  the  rhumb-line  makes  with  any  parallel  to  the 
equator,  is  called  the  complement  of  the  rhumb. 

An  idea  of  the  origin  and  properties  of  the  rhumb-line,  the  great 
foundation  of  navigation,  may  be  conceived  thus:  a  velfel  begin¬ 
ning  it’s  courfe,  the  wind  wherewith  it  is  driven  makes  a  certain 
angle  with  the  meridian  of  the  place  ;  and,  as  it  is  fuppofed,  the 
velfel  runsexa&ly  in  the  direction  of  the  wind,  it  makes  the  fame 
angle  with  the  meridian  which  the  wind  makes. 

Suppofing  then  the  wind  to  continue  the  fame,  as  each  point  or 
inffant  of  the  progrefs  may  be  efteemed  the  beginning,  the  velfel 
always  makes  the  fame  angle  with  the  meridian  of  the  place  where 
it  is  each  moment,  or  in  each  point  of  it’s  courfe  which  the  wind 
makes. 

Now  a  wind,  e.  gr.  that  is  north-call,  and  which,  of  confequencc, 
makes  an  angle  of  45  degrees  with  the  meridian,  is  equally  north- 
eaft  wherever  it  blows,  and  makes  the  fame  angle  ot  45  degrees 
with  all  the  meridians  it  meets.  A  velfel,  therefore,  driven  by  the 
fame  wind,  always  makes  the  fame  angle  with  all  the  meridians  it 
meets  with  on  the  furface  of  the  earth. 

.  If  the  velfel  fail  north  and  fouth,  it  makes  an  angle  infinitely 
acute  with  the  meridian,  i.  e.  it  is  parallel  to  it ;  or  rather  fails  in 
it.  If  it  run  eaft  and  weft,  it  cuts  all  the  meridians  at  right  angles. 

•  In  the  firft  cafe,  it  deferibes  a  great  circle  ;  in  the  fecond,  either 
a  great  circle,  viz.  the  equator,  or  a  parallel  to  it.  If  it’s  courfe  be 
between  the  two,  it  does  not  then  deferibe  a  circle  ;  fince  a  circle, 
drawn  in  fuch  a  manner,  would  cut  all  the  meridians  at  unequal 
angles,  which  the  velfel  cannot  do. 

It  deferibes  therefore  another  curve,  the  effential  property  where¬ 
of  is,  that  it  cuts  all  the  meridians  under  the  fame  angle.  I  his 
curve  is  what  we  call  the  loxodromic  curve,  rhumb-line,  or  loxodromy. 

It  is  a  kind'of  fpiral,  which,  like  the  logarithmic  fpiral,  makes 
an  infinity  of  circumvolutions,  without  ever  arriving  at  a  certain 
point,  to  which  it  yet  Hill  tends,  and  tow'ards  which  it  approaches 
at  every  Hep. 

This  afymptotic  point  of  the  rhumb-line  is  the  pole  :  at  which 
were  it  poifible  for  it  to  arrive,  it  would  find  all  the  meridians  con¬ 
joined,  and  be  loft:  in  them. 

The  courfe  of  a  velfel  then,  except  in  the  tw'o  firft  cafes,  is  al¬ 
ways  a  rhumb-line ;  which  line  is  the  hypothenufe  of  a  reblangled  tri¬ 
angle,  whofe  two  other  lides  are  the  (hip’s  way,  or  diftance  run  in 
longitude  and  latitude.  Now'  the  latitude  is  ufually  had  by  ob- 
fervation,  and  the  angle  of  the  rhumb,  with  one  or  other  of  the  two 
fides,  by  the  compass. 

All,  therefore,  that  is  required  by  calculation  in  failing  is,  the 
value  of  the  length  of  the  rhumb-line,  or  the  diftance  run. 

But  as  (uch  curve  line  would  prove  very  perplexing  in  the  calcu¬ 
lation,  it  was  necelfary  to  have  the  (hip’s  way  in  a  right  line ,  which 
tight  line,  however,  muft  have  the  elfential  property  ot  the  curve 
line,  viz.  to  cut  all  the  meridians  at  right  angles.  1  he  method  of 
effecting  which,  fee  under  the  article  Chart. 

If  PA,  PF,  PG,  &c.  (Plate  156,7%.  2i,)  be  fuppofed  meri¬ 
dians,  A  I  the  equator,  andEB,  K  L,  MN,  parallels;  AO  will 
reprefent  a  rhumb-line,  which  makes  equal  angles  with  the  meridi¬ 
ans,  and  consequently  different  from  thofe  made  by  a  great  circle, 
w'hich  cuts  the  meridians  at  unequal  angles  ;  whence  it  follows,  that 
the  rhumb  is  not  a  great  circle  of  the  fphere.  If  a  (hip,  therefore,  be 
at  firft  directed  towards  E,  and  conllantly  perfift  in  the  fam c  rhumb, 
it  will  never  arrive  at  the  place  E,  but  at  the  place  O,  w'hich  is  far¬ 
ther,  from  the  equator  A  1. 
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Hence,  as  on  the  furface  of  a  fphere,  the  (liorteft  way  between  A 
and  O  is  an  arch  of  a  great  circle  between  A  and  O  ;  the  rhumb-line 
is  not  the  fhorreft  way,  or  leaft  diftance  from  one  place  to  another. 

if  of  the  Rh  umb-Lines.  3.  If  the  meridians P  A,  PB,  PC, 
PH,  Ac.  (fig.  23,)  be  not  very  far  apart,  the  rhumb -line  A  l  PIG  is 
divided  by  the  equidiftant  parallels,  L  E,  M  F,  N  G,  Ac.  into  equal 
parts.  1 

Hence,  1.  The  parts  of  the  rhumb  A  I  and  A  G  are  as  the  lati¬ 
tudes  A  I,  and  AN  of  the  places  A  and  G.  2.  Since  the  arcs  A  B, 
I  A,  PI  P  ,  are  equal  in  magnitude,  and  therefore  unequal  in  number 
of  degrees  ;  the  fum  ot  the  arcs,  called  the  l at  us  mecodynamicum,  or 
miles  of  longitude,  is  not  equal  to  the  difference  of  longitude  A  D  of 
the  places  A  and  G. 

2.  I  he  length  of  the  rhumb-line  A  G  is  to  the  change  or  difference 
of  latitude  G  D,  in  the  fame  ratio  as  the  whole  line  to  the  co-fine 
of  the  angle  of  she  rhumb. 

Hence,  1.  1  he  rhumb  failed  on  being  given,  together  with  the 
difference  or  change  of  latitude,  turned  into  miles,  the  length  of  the 
rhumb-line,  or  the  diftance  from  the  place  A  to  the  place  G  upon  the 
fame  rhumb,  is  had  by  the  rule  of  three.  2.  The  rhumb  being 
given,  together  with  the  quantity  of  the  (hip’s  way  on  the  fame 
rhumb,  i.  e.  the  length  of  the  rhumb  A  G  ;  the  difference  of  latitude 
P)  G  is  had,  by  the  rule  of  three,  in  miles,  to  be  converted  into  de¬ 
grees  of  a  great  circle.  3.  The  difference  of  latitude  D  G  being 
given  in  miles,  as  alfo  the  length  of  the  rhumb-line  AG,  the  angle 
of  the  rhumb,  and  consequently  the  rhumb  failed  on,  is  had  by  the 
rule  of  three.  4.  Since  the  co-fine  of  an  angle  is  to  the  whole  fine, 
ns  the  whole  fine  to  the  fecant  of  the  fame  angle  ;  the  difference  of 
latitude  GD  is  to  the  length  of  the  rhumb-line  AG,  as  the  whole 
line  to  the  fecant  of  the  angle  of  the  thumb. 

31  The  length  of  the  rhumb-line,  or  of  the  (hip’s  w'ay  in  the  fame 
rhumb  A  G,  is  to  the  latus  mecodynamicum,  or  mecodynamic  fide  A  B 
-f-  l  K  H  F,  as  the  whole  fine  to  the  fine  of  the  loxodromic  angle 
GAP. 


Hence,  1.  The  rhumb,  or  angle  of  the  rhumb,  being  given  ;  as 
alfo  the  fhip’s  way  in  the  fame  rhumb-line  A  G,  the  mecedynamic  fide 
is  had,  by  the  rule  of  three,  in  miles,  i.  e,  in  the  fame  meafure 
wherein  the  length  of  the  rhumb  is  given.  2.  In  like  manner,  the 
mecodynamic  fide  A  B  I  K  -j-  H  F  being  given,  as  alfo  the  rhumb¬ 
line  or  (hip’s  w'ay  A  G,  the  rhumb  failed  in  is  found  by  the  rule  of 
three. 

4.  The  change  of  latitude  G  H  is  to  the  mecodynamic  fide  AB-f- 
I  K  -j-  II  F  ;  as  the  whole  fine  to  the  tangent  of  the  loxodromic  an¬ 
gle  P  A  G  or  A  I  B. 

Hence  the  rhumb  or  loxodromic  angle  PAG,  and  the  change  of 
latitude  GD  being  given,  the  mecodynamic  fide  is  found  by  the  rule 
of  three. 

5.  The  mecodynamic  fide  A  B  -j-  I  K  H  F  is  a  mean  proportional 
between  the  aggregate  of  the  rhumb  AG,  and  the  change  of  latitude 
G  D,  and  their  difference. 

Hence  the  change  of  latitude  G  U,  and  the  rhumb-line  AG  being 
given  in  miles,  the  mecodynamic  fide  is  found  in  the  fame  meafure. 

6.  The  mecodynamic  fide  AB  +  lK-f-HF  being  given,  to  find 
the  longitude  A  D. 

Multiply  the  change  or  difference  of  latitude  G  D  bv  fix,  which 
reduces  it  into  parts  of  ten  minutes  each;  divide  the  mecodynamic  {\ ide 
by  this  product,  and  the  quotient  gives  the  miles  of  longitude,  an- 
fwering  to  the  difference  of  latitude  in  ten  minutes  :  reduce  thefe 
miles  of  longitude  in  each  parallel  into  differences  of  longitude  from 
a  loxodromic  table,  and  the  fum  of  thefe  is  the  longitude  required. 

7.  If  a  (hip  fail  on  a  north  or  fouth  rhumb,  it  deferibes  a  meri¬ 
dian  ;  if  on  an  eaft  or  weft  rhumb ,  it  deferibes  either  the  equinoctial. 


let  the  rhumb  he  re- 
ongitude  70  2c/,  and 
The  middle  latitude 


r  a  parallel  thereto. 

8.  To  find  the  rhumb  between  two  places  by  calculation,  or  geometri- 
illy,  we  have  two  canons,  or  proportions  :  the  firft,  As  the  radius 
to  the  co-fine  of  the  middle  latitude,  fo  is  the  difference  of  iongi- 
ldetothe  whole  departure  from  the  meridian,  in  the  courfe  between 
le  two  places  propofed. 

The  fecond.  As  the  radius  is  to  the  half  fum  of  the  co-fines  of 
oth  latitudes,  or  (rather  for  geometrical  fehemes)  as  the  diameter  is 

>  the  fum  of  the  co-fines  of  both  latitudes,  fo  is  the  difference  of 
ingitude  to  the  departure  from  the  meridian, 

For  an  example  of  the  former  proportion, 
uired  bctw'cen  cape  Finiftcrre,  latitude  43% 
r.  Nicholas  ille,  latitude  38°,  longitude  352 
40 0  30',  the  complement  490  30';  and  the  difference  of  longitude 
5°  20/.  Out  of  thefe  leffer  equal  parts  prick  down  150  from  C  to 

>  (fig-  24>)  and  Scribe  the  arc  BD  with  6o°  of  the  chords,  and 
lake  it  equal  to  490  30',  and  draw  C  D  continued  farther  to  A. 
rom  L  take  the  neareft  diftance  to  AC,  which  is  equal  to  LM, 
id  make  it  one  leg  of  a  right-angled  triangle  ;  make  the  other  kg 
ic  difference  of  latitude  50°,  which  prick  from  the  equal  parts  from 

to  B.  Then  the  extent  M  B,  meafured  on  the  faid  parts,  (hews 
ie  diffance  to  be  130  24' :  which,  allowing  20  leagues  to  a  degree, 
almoft  268  leagues.  Then  with  the  radius  C  B,  letting  one  foot 
:  M,  crofs  the  rhumb  triangle  at  G  H  ;  which  extent,  meafured  on 
ie  greater  chord,  is  almoft  22°,  the  complement  whereof  is  68°  ; 
ui  lo  much  is  the  rhumb  from  the  meridian  between  the  two  places, 
nounting  to  6  points,  and  upwards  of  80  minutes. 

For  aninftanceof  the  latter  proportion, let  it  be  required  to find  the 
nimb  and  diftance  between  the  Lizard  and  Bermudas,  i  he  lati- 

ide  of  the  Lizard  being  56%  and  that  of  Bermudas  320  20  ,  or  320 

[  centefms,  and  their  difference  of  longitude  55  degrees ;  draw  the 
nes  A  C  and  C  D  (fig.  25,)  at  right  angles,  and  with  60  degrees  of 
ie  leffer  chords  defenbe  the  quadrant  H  I ,  an‘iPr‘ck  f.he  radius  from 
to  D  •  fo  is  C  D  the  diameter:  then  count  both  latitudes  from  H 
F  and  G,  the  neareft  diftance  from  F  to  Cl  is  the  co-finc  of 
“rmudas  latitude,  which  prick  from  C  to  E.  Again,  th^neareft 
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diftance  from  GtoC  I  is  the  co-fine  of  the  Lizards  latitude,  wic 
place  from  C  to  S,  fo  is  C  S  the  fum  of  both  co-fines  ;  draw  * 
and  prick  down  55  degrees,  the  difference  of  longitude  from  C  to  , 
out  of  thegreatefi  equal  parts,  and  draw  V  B  parallel  to  L)  o ,  o  is 
C  B  the  departure  from  the  meridian  in  the  courfe  between  both 
places.  Making  that,  therefore,  one  leg  of  a  right-angled  triangle, 
prick  down  17  degrees  59  ccntefrns,  the  difference  of  latitude  be¬ 
tween  thofe  places'  chit  of  the  fame  equal  parts,  from  C  to  L,  and 
draw  B  L.  This  reprefcnts  the  courfe  and  diftance  between  the 
Lizard  and  Bermudas  ;  and  the  extent  L  B,  meafuredon  the  fame 
equal  parts,  fhews  the  diftance  to  be  44  degrees  31  centefms  ;  which, 
allowing  20  leagues  to  a  degree,  is  886  leagues. 

Then  to  find  the  courfe:  with  60  degrees  of  the  chords,  fetting 
one  foot  in  L,  with  the  other  make  marks  at  Y  and  Z  ;  then  the 
extent  Z  Y,  meafured  on  the  chord,  fhews  the  rhumb  to  be  66°  37' 
from  the  meridian.  This  proportion,  in  the  prefent  example,  holds 
very  juft,  according  to  Mercator’s  chart  ;  whereas  the  former  pro¬ 
portion,  by  the  middle  latitude,  would  have  given  the  rhumb  67°  2' 
from  the  meridian,  and  the  diftance  902  leagues. 

Again,  making  C  A  equal  to  C  V,  a  line  joining  L  A  would  be 
the  courfe  and  diftance  according  to  the  fame  longitudes  and  lati¬ 
tudes  laid  down  on  the  plain  chart,  whereby  the  courfe  Should  be 
72 0  17'  from  the  meridian,  and  the  diftance  1155  leagues-  See 
the  article  Sailing. 

Sail,  is  an  affemblage  of  feveral  breadths  of  canvas,  or  ftrong 
hempen  cloth,  fewed  together,  with  a  double  feam,and  edged  round 
with  a  cord,  extended  on  or  between  the  malls  to  receive  the  wind, 
and  carry  the  veffel  along  the  water. 

There  are  two  kinds-of fails ;  the  one  quadrilateral,  the  other  tri¬ 
angular  ;  i.  e.  the  furfaces  of  all  fails  are  contained  either  between 
four  or  three  fides.  The  former  are  cither  extended  by  yards,  as  the 
principal  fails  of  afhip  ;  or  by  yards  and  booms,  as  the  budding  fails , 
drivers,  ring-tails,  and  all  thofe  fails  which  are  fet  occafionally  ;  or 
by  gaffs  and  booms,  as  the  main/w/t  of  floops  and  brigantines.  1  he 
latter  are  fometimes  fpread  by  a  yard,  as  lateen  fails ,  and  otherwife 
by  a  ftay,  as  ftay  fails ;  or  by  the  mart,  as  fhoulder-of-mutton///7r ; 
in  all  which  cafes  the  foremoft:  leech  or  edge  is  attached  to  the  faid 
yard,  mart,  or  ftay,  throughout  it’s  whole  length. 

The  principal  fails  of  a  fhip  are  the  courfes,  or  lower  fails ,  a, 
(Plate  12b,  fig.  3.)  the  top-fails,  b ,  which  are  next  in  order  above  the 
courfcs,  and  the  top-gallant////*,  c ,  which  are  expanded  above  the 
top-fails.  The  courfes  are  the  main-/}///,  for  e-fail,  and  mizen, 
main-ftay -fail,  fore -flay/?//,  and  mizen-ftay/i/7  ;  but  more  parti¬ 
cularly  the  three  firft.  The  main-ftay-/}?// is  rarely  ufed  except  in 
fmall  veffels. 

In  all  quadrangular  fails  the  upper  edge  is  called  the  head  ;  the 
fides  or  fkirts  are  called  leeches  •,  and  the  bottom  or  lower  edge  is 
called  the  foot.  If  the  head  is  parallel  to  the  foot,  the  two  lower 
corners  are  denominated  clues,  and  the  upper  corners  earin'gs. 

In  all  triangular  fails,  and  in  thofe  four-fided  fails ,  wherein  the 
head  is  not  parallel  to  the  foot,  the  foremoft  corner  at  the  foot  is 
called  the  tack,  and  the  after-lower- corner  the  clue ;  the  foremoft 
perpendicular  or  Hoping  edge  is  called  thefore-leech,  and  the  hind- 
moll  the  after-leech.  The  heads  of  all  four-fided  fails,  and  the  fore¬ 
leeches  of  lateen  Jails,  are  attached  to  their  refpeclive  yard  or  gaff 
by  a  number  of  fmall  cords  called  robands ;  and  the  extremities  are 
tied  to  the  yard-arms,  or  to  the  peek  of  the  gaff,  by  earings.  The 
fay-fails  are  extended  upon  Hays  between  the  mails,  on  which  they 
are  drawn  up  qr  down  occafionally, as  a  curtain  Hides  upon  it’s  rod, 
and  their  lowef  parts  are  ftretched  out  by  a  tack  and  fheet.  The 
clues  of  a  top-fail  are  drawn  out  to  the  extremities  of  the  lower  yard 
by  two  large  ropes  called  the  top/z/Z-fheets  ;  and  the  clues  of  the 
top-gallant-Zaz/rare  in  like  manner  extended  upon  the  top/?//-yard- 
arms,  as  exhibited  in  the  figure.  The  ftudding  fails  are  fet  beyond 
the  leeches  or  fkirts  of  the  main  -Jail  and  for  e-fail,  or  of  the  top- 
fails  or  top-gallant/i//j  of  a  fhip.  Their  upper  and  lower  edges  are 
•accordingly  extended  by  poles  run  out  beyond  the  extremities  of  the 
yards  for  this  purpofe.  Thofe  Jails,  however,  are  only  fet  in  favour¬ 
able  winds  and  moderate  weather. 

AW  fails  derive  their  name  from  the  mail,  yard,  or  ftay,  upon 
which  they  are  extended.  Thus  the  principal  /////extended  upon 
the  main-mail  is  called  the  main-////,  d,  fig.  4;  the  next  above, 
which  ftands  upon  thF  main-top-mall,  is  termed  the  main-top////, 
e ;  and  the  higheft,  which  is  fpread  acrofs  the  main-top-gallant- 
mall,  is  named  the  main-top-gallant/i/7, y.  In  the  fame  manner, 
there  is  the  fore///,  g ;  the  fore-top  fail,  h  ;  and  the  fore-top-gal- 
lant -fail,  i  \  the  mizen,  k  ;  the  mizen-top -fail,  l ;  and  mizeo-top- 
gallant -fail,  m.  Thus  alfo  there  is  the  main-ftay -fail,  a  ;  main-top- 
m^fa  fay -fail,  p ;  and  main-top-gallant-tlay/?//,  q  ;  with  a  middle- 
fay-fail,  which  ftands  between  the  two  lall.  All  thefe  flay -fails  are 
between  the  main  and  fore  malls.  The  fta y -fails  between  the  main- 
maft  and  mizen-malt  are  the  mizen-ftay////,  r,  and  the  mizen-top- 
maft-flay////,  r ;  and  fometimes  a  mizen-top-gallant-ftay////above 
the  latter.  The  fay -fails  between  the  fore-malt  and  bowfprit  are  the 
fore-flay -fail,  t  ;  the  fore-top-maft-ftay/v/7,  «;  and  the  jib  * 
There  are,  befides,  two  fquare  fails  extended  by  yards  under’ the 
bowfprit,  one  of  which  is  called  the  fprit -fail,  y,  and  the  other  the 
fpx\t-f ail-top- fail,  z.  > 

The  fludding/Z/r,  being  extended  upon  the  different  yards  of  the 
main-maft  and  tore-maft,  are  likewife  named  according  to  their  fta- 
tions,  the  lower,  top-mall,  or  top-gallant-Hudding/a/ft.  The  rones 
by  which  the  lower  yards  of  a  lhip  are  hoilled  up  to  their  proper 
height  are  called  the  j  ears.  In  all  other  fails,  the  ropes  employed 
for  this  purpofe  are  called  haliards.  The  principal/a//,f  are  ex- 
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panded  by  haliards,  fheets,  and  bow-lines,  except  the  courfcs,  which 
are  always  ftretched  out  below  by  a  tack  and  fheet.  They  are  drawn 
up  together  or  truffed  up,  by  bunt-lines,  clue-lines,  d,  d,  fig.  3; 
leech-lines,  ee ;  reef-tackles,//;  flab-line,  £ ;  and  fpilling-lines. 

1  he  bunt-lines  and  leech-lines,  which  pafs  on  the  other  fide  of  the 
Jail,  are  expreffed  by  dotted  lines  in  the  figure.  The  courfes,  top- 
fails,  and  top-gallant  -fails,  are  wheeled  about  the  mart,  fo  as  tofuit 
the  various  djreftionsof  the  wind,  by  braces.  The  higher  ftudding- 
fails,  and  in  general  all  the  ftay  -fails  are  drawn  down,  fo  as  to  be 
furled  or  taken  in  by  down-hauls.  See  Plate  125,  fig.  1. 

After  Sails,  are  thofe  that  belong  to  the  main-maft  and  mizen. 
They  keep  the  fhip  to  windward.  On  which  account  fhips  failing 
on  a  quarter-wind  require  a  head//// and  an  after-fail ;  one  to  coun¬ 
termand  the  other. 

Netting  Sail,  is  only  a  fail  laid  over  the  nettings.. 

Sail  is  alfo  a  name  applied  to  any  veffel  beheld  at  a  diftance  under 
fail. 

To  fet  Sail,  is  to  unfurl  and  expand  the  fails,  upon  their  refpec- 
tive  yards  and  flays,  in  order  to  begin  the  a&ion  of  failing. 

Tofhorten  Sail,  is  to  reduce  or  take  in  part  of  the  fails,  with  an 
intention  to  diminifh  the  fhip’s  velocity. 

To firike  Sail,  is  to  lower  it  fuddenly.  This  is  particularly  ufed 
in  faluting  or  doing  homage  to  a  fuperior  force,  or  one  whom  the 
law  of  nations  acknowledges  as  fuperior  in  certain  regions.  Thus  all 
foreign  veffels  firike  to  an  Englifh  man  of  war  in  the  Britifh  feas. 
See  more  on  this  in  the  article  Salutation. 

SAILING. 

Sailing,  in  a  general  fenfe,  denotes  the  movement  by  which  a 
veffel  is  wafted  along  the  furface  of  the  water,  by  the  a&ion  of  the 
wind  upon  her  fails. 

For  the  method  of  regulating  this  movement  by  the  proper  ad¬ 
justment  of  the  fails  and  rudder,  fee  Sailing,  in  a  more,  confined  fenfe 
infra. 

Sailing  is  alfo  ufed  for  the  art,  or  a<fl,  of  navigating  ;  or  of  de¬ 
termining  all  the  cafes  of  a  fhip’s  motion,  by  means  of  fea-charts. 
And  as  thefe  charts  are  conftrudled  either  on  the  fuppofition  that  the 
earth  is  a  large  extended  flat  furface,  whence  we  obtain  thofe  that 
are  called  plane  charts,  or  on  the  fuppofition  that  the  earth  is  a 
(phere,  whence  we  derive  globular  charts  ;  failing  may  be  diftin- 
guiflied  into  two  general  kinds,  viz.  plane  or  plain,  and  globular 
failing. 

Plain  Sailing. 

This  is  performed  by  means  of  a  plain  chart  ;  in  which  cafe, 
as  is  evident  from  the  conflrudtion  of  the  chart,  the  meridians  are 
confidered  as  parallel  lines,  the  parallels  of  latitude  are  at  right 
angles  to  the  meridians,  the  lengths  of  the  degrees  on  the  meri¬ 
dians,  equator,  and  parallels  of  latitude,  are  every  where  equal ; 
and  the  degrees  of  longitude  are  reckoned  on  the  parallels  of  lati¬ 
tude,  as  well  as  on  the  equator.  We  fhall  here  fuppofe,  that  the 
terms  course,  departure,  distance,  rhumb-//w,  &c.  are 
underftood.  And  obferve,  that  if  a  fhip  fails  either  due  north  or 
fouth,  Hie  fails  on  a  meridian,  makes  no  departure,  and  her  diftance 
and  difference  of  latitude  are  the  fame;  and  if  a  fhip  fails  either 
due  eaft  or  weft,  Hie  runs  on  a  parallel  of  latitude,  makes  no  dif¬ 
ference  of  latitude,  and  her  departure  and  diftance  are  the  fame. 
See  Right  failing. 

It  is  to  be  obferved  farther,  that  the  difference  of  latitude  and  de¬ 
parture  always  make  the  legs  of  a  right-angled  triangle,  whofc  hy- 
pothenufe  is  the  diftance  the  fhip  has  failed.  See  Plain  failing. 

It  is  obvious  from  the  confiderationof  fucha  triangle,  that  when 
the  courfe  is  45  degrees,  or  4  points,  the  difference  of  latitude  and 
departure  are  equal ;  when  the  courfe  is  Iefs  than  45  degrees,  the 
difference  of  latitude  is  greater  than  the  departure  ;  but  when  the 
courfe  is  greater  than  45  degrees,  the  departure  is  greater  than  the 
difference  of  latitude. 

In  Plate  11,5,  fig.  1,  let  the  circle  FHFH  reprefent  the  horizon 
of  the  place  A,  whence  the  Hiip  fails  ;  AC  the  rhumb  on  which  Hie 
fails,  whether  it  be  in  the  N.  IL  or  N.  W.  S.  E.  or  S.  W.  quarters 
of  the  horizon  ;  and  C  the  place  at  which  Hie  arrives  :  then  H  H 
reprefents  the  parallel  of  latitude  which  Hie  failed,  and  CC  the  pa¬ 
rallel  of  latitude  at  which  fhe  arrives  :  fo  that  AD  is  the  difference 
of  latitude,  D  C  the  departure,  AC  the  diftance  failed,  DAC  the 
angle  of  the  courfe,  and  DC  A  the  complement  of  the  courfe. 
From  this  conllrutfion  it  appears,  that  the  difference  of  latitude, 
departure,  and  diftance,  form  the  fides  of  a  right-angled  triangle, 
whofe  angles  are  the  courfe,  it’s  complement,  and  the  right  angle: 
and,  therefore,  if  of  thefe  four  things,  viz.  the  courfe,  diftance, 
difference  pf  latitude,  and  departure,  any  two  of  them  be  given,  the 
reft  may  be  found  by  plane  trigonometry. 

For  the  ready  working  of  any  fingle  courfe,  there  is  a  table,  called 
a  traverse  table,  ufually  annexed  to  treatifes  of  navigation  ;  which 
is  fo  contrived,  that  by  finding  in  it  the  given  courfe,  and  a  diftance 
not  exceeding  100  miles,  the  difference  of  latitude  and  departure 
aie  had  by  infpedlion.  And  this  table  will  ferve  for  greater  dis¬ 
tances,  by  taking  their  halves,  thirds,  fourths.  See.  and  doubling, 
trebling,  quadrupling,  &c.  the  difference  of  latitude  and  departure 
found  to  thofe  parts  of  the  diftance. 

From  the  figure  above  referred  to,  in  which  AE,  AF,  or  AH 
reprefents  the  radius  of  the  tables,  E  B  the  fine  of  the  courfe,  G  F 
it  s  tangent,  and  AG  it’s  fecant,  AB  the  fine  of  the  complement  of 
the  courfe,  HI  it  s  tangent,  and  AI  it’s  fecant,  we  may  deduce  all 
the  proportions,  or  canons  as  they  are  ufually  called  by  mariners, 
that  can  arife  in  plain-failing  ;  becaufe  the  triangles  ADC  and 
ABE,  ADC  and  AFG  are  evidently fimilar,  Thefe  propor^ 
tions  are  exhibited  in  the  following  table. 
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Cafe. 

Given. 

Required. 

Solutions.  — 

1 

Z.A,  AC. 

i.  e.  courfe  and 
diftance. 

A  D,  D  C 

i.e.  diff.oflat. 
and  departure. 

A  E  •  E  B  •  •  A  C  •  D  p’  C*  ra^‘US  :  a-  ?anCC  :  :  C0fine  of  Courfe  :  diff  of  lat. 

A  L  .  E  B  . .  A  C  .  D  C,  ].  e.  radius :  diftance  :  :  fine  of  courfe  :  departure. 

2 

A,  A  D, 

i.  e.  courfe  and 
diff.oflatitude. 

A  C,  D  c 
i.  e,  diftance 
and  departure. 

A  B  •  B  1  •  •  A  D  •  D  C  '  C‘  C°?ne  C°Urf  :  off latitude  : :  radius  ••  diftance. 

A  B .  B  E  .  .  A  U  .  D  C,  1.  e.  cofine  of  courfe  :  diff.  of  lat. ::  fine  ofcourfe:  depart. 

3 

/fl  A,  L)  C 
i.e.  courfe  and 
departure. 

A  C,  A  D, 
i.  e.  diftance 
and  diff.oflat. 

g  £  •  A  B  •  •  D  C  •  a  H  •*  e‘  ?ne  °f/°^e  :  departure  :  :  radius  :  diftance. 

13  E  .  A  15  .  .  u  G  .  A  D,  1.  e.  fine  of  courfe  :  depart. : :  cofine  of  courfe:  diff.  of  lat. 

4 

A  D,  A  C 
i.e.diftanceand 
diff.oflatitude. 

.  ZA,  DC, 

1.  e.  courfe  and 
departure. 

AE-EB-’-'aC  1  nr  •  '•  i,radlus  ! :  'tiff-of  latitude:  cofine  ofcourfe. 

A  E  .  E  B  .  .  A  G  .  D  C,  1.  e.  radius  :  diftance  :  :  fine  of  courfe  :  departure. 
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A  C,  D  C 
i.  e.  diftance 
and  departure. 

Z  A,  AD, 
i.  e.  courfe  and 
diff.oflatitude. 

A  F*  PrC  :-:AArE  : A  n  di[lanCe  -.radius : :  departure  :  fine  ofcourfe." 

L. .  A  B  .  .AG  .  A  D,  1.  e.  radius  :  diftance :  :  cofine  of  courfe  :  dift'.  of  latitude. 
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■ 

A  D,  D  C 

i.  e.  diff.  of  lat. 
and  departure. 

.  Z  A,  AC, 
i.  e.  courfe  and 
diftance. 

B  E  ■  A  E  •  •  D  C  ■  A  C  S'  e  °/lat'  >deParture  : :  radius :  tangent  of  courfe. 

BE.  AE..UG.AG,  1.  e.fineof  courfe,:  departure  :  :  radius  :  diftance. 

We  dial  I  now  give  fome  examples  of  the  application  of  thefe 
canons  to  the  folution  of  fingle  courfes. 

Cafe  1.  A  Ihipfrom  the  latitude  47 0  30'  N.  has  failed  S.  W.  by 
S.  98  miles.  What  latitude  is  the  in,  and  what  departure  has  fhe 
made  ? 

By  the  traverfe  table.  In  the  column  of  the  courfe,  viz.  3  points, 
againft  the  diftance  98,  ftand  81,5  miles  for  the  difference  of  lati¬ 
tude,  and  54,45  miles  for  the  departure. 

By  confiruftion.  Draw  the  meridian  A  D  (fig.  2,)  and  make  the 
quadrant  A  m  cp.  Make  the  arc  me  equal  to  3  points,  and  through 
edraw  AB==  98  miles.  Draw  B  D  parallel  top  A\  and  A  D  the 
difference  of  latitude  meafures  about  81  i  miles,  and  B  D  the  de¬ 
parture  about  54,4  miles. 

By  computation.  For  the  diff.  of  lat.  rad.  :  dift.  .*1  cof.  courfe 
i  diff.  lat.  i.  e.  10,00000  :  1,99123  flog,  of  98)  : !  9,91985  (cof.  330 
450  :  r  ,01108  the  log  of  81,48  miles.  For  the  departure  :  rad. 
:  dift.  : fin.  courfe  :  departure,  i.e.  to, 00000: 1,99123  ; :  9,74474 
(fine  of  330  45O  :  1,73597  the  log.  of  54,45  miles. 

By  Gunter's feale.  The  extent  from  radius,  or  8  points,  to  3  points, 
on  the  line  of  line  rhumbs,  applied  to  the  line  of  numbers,  will  reach 
from  98,  in  either  interval,  to  54,4.  And  the  extent  from  8  points 
to  5  points,  among  the  rhumbs,  reaches  from  98  to  81,5  on  the  line 
of  numbers. 

Cafe  2.  A  fliiphas  failed  S.  E.  by  S.  from  the  lat.  470  30'  N.  to 
the  lat.  46°  8'  N.  What  diftance  has  fhe  run,  and  what  departure 
has  fhe  made  ? 

By  the  traverfe  table.  The  diff.  of  lat.  is  equal  to  47 0  30' _ 

*6°'  8'ss:  82'.  Under  the  courfe  or  3  points  in  the  column  of  lat. 
find  the  neareft  number  to  82,  which  is  82,3,  and  the  correfponding 
departure  is  55,  and  the  diftance  99  miles. 

By  confirufiion.  Defcribe  the  quadrant  A  mep  (fig,  3);  make 
me—  3  points,  and  produce  A  m,  till  A  D  becomes  —  82  miles  ; 
draVv  D  B  parallel  to  A  p ,  meeting  the  line  A  B  drawn  through  c  in 
B  :  and  the  diftance  A  B  meafures  about  99  miles,  and  the  depar¬ 
ture  D  B  meafures  about  55  miles. 

By  computation.  For  the  diftance  :  cof.  courfe  :  diff.  lat.  1”.  rad. 

:  dift.  i.  e.  9,91985  (cof.  330  45')  :  1,91381  (log.  of  82)  :  1 10,00000 
:  I>99396  the  log.  of  98,62  miles.  For  the  departure  :  cof.  courfe 
•diff.  lat.  ;;  fine  courfe:  departure;  i.  e.  9,91985  :  1,91381  :  : 
9,74474  :  1,73871  the  log.  of  54,79  miles. 

By  Gunter’s Jeale.  The  extent  from  5  points  to  8  points,  in  the 
line  of  fine  rhumbs,  will  reach,  on  the  line  of  numbers,  from  82  to 
99.  And  the  extent  from  5  points  to  3,  on  the  fine  rhumbs,  will 
reach  from  82  to 55  on  the  line  of  numbers. 

■  Cafe  3.  A  fhip  from  lat.  47  0  30'  N.  failing  N.  W.  by  W.  finds 
fhe  has  made  82  miles  of  departure.  What  is  her  diftance  run,  and 
what  latitude  is  fhe  now  in  r 

By  the  traverfe  table.  The  courfe  being  5  points,  over  that,  in  the 
column  of  departure,  the  neareft  number  to  82  is  82,3 ;  and  the  cor¬ 
refponding  diff.  of  lat.  is  55  miles,  and  the  diftance  is  99  miles. 

By  conflruction.  Defcribe  the  quadrantal  arc  A  me  p  (fig.  4) ;  make 
in  cz=z  5  points,  and  produce  A  p,  till  A  b  becomes  =:  82  miles  ; 
through  b  draw  b  B,  parallel  to  A  m,  meeting  the  line  A  B,  drawn 
through  c,  in  B  ;  and  through  B  draw  B  D,  parallel  to  b  A,  meet¬ 
ing  A  m  produced  in  D  :  then  the  diftance  A  B  meafures  about  99 
miles,  and  the  diff.  of  lat.  A  D  meafures  about  55  miles. 

By  computation.  For  the  diftance:  fine  of  courfe  :  dep.  1 1  rad.  : 
dift.  i.  e.  9,91985  (fine of  56°  15'):  1,91381  (log.  of  82)  11  10,00000 
:  1,99396  the  log.  of  98,62,  the  diftance.  For  the  diff.  of  lat.  fine 
courfe:  dep.  11  cof.  courfe  :  diff.  lat.  i.  e.  9,91985  :  1,91381  11 
9,74474  (cof.  56°  15O  :  1,73870  the  log.  of  54,79  the  diff.  of  lat. 

By  Gunter’s  feale.  The  extent  from  5  points  to  8  points,  on  the 
line  of  fine  rhumbs,  will  reach  on  the  line  of  numbers,  from  82  to 
99.  And  fhe  extent  from  5  points  to  3  points,  on  the  line  of  fine 
rhumbs,  will  reach  from  82  (05500  the  line  of  numbers. 

Cafe  4.  A  fhip  from  lat.  470  20' N.  fails  between  the  north  and 
caft  98  miles,  and  is  arrived  in  lat.  48°  42''  N.  What  courfe  did  fhe 
fleer,  and  what  departure  has  fhe  made  ?. 

By  the  traverfe  table.  The  diff.  of  lat.  is  48°  42' — 47*  20'— 82' 
Againft  the  diftance  98  Hands  the  lat.  81,95  the  neareft  to  82, 
and  the  correfponding  departure  is  53,73  miles,  and  the  courfe  is 
33°  W-  r  ‘ 

By  conflruEllon.  Defcribe  the  quadrant  A  me  pfifig.  5)  ;  produce 
A  m ,  till  A  D  becomes  =:  82  ,  'through  D  draw  t)  Bparallel  to  A  p, 
and  with  the  diftance  98  interfedl  D  B  in  B  :  the  departure  will  be 
found  to  mcafure  53  miles,  and  the  courfe  DAB  is  meafured  by 
the  arc  m  eof  about  33 0 , 
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For  the  courfe  :  dift.  :  rad.  H  diff  lat.  :  cof. 


D  :  and  the  diff.  lat.  A'  D 
DAB  is  meafured  by  the 


By  computation. 

courfe,  1  e.  1,99123  (log.  of  98)  :  10,00000  H  1,91381  (logof8°2) 

=  9,92258  the  cofine  of  33°  i3'-  For  the  departure  Trad  %  - 

33‘  .7):  .72986  log';^,,^’00000  :  23 :  1  9'»863  («*  °f 

By  Gunter's  feale.  The  extent  from  98  to  82,  on  the  line  nf 
numbers,  will  reach,  on  the  line  of  fines,  from  90  to  about  57° 
And  the  extent  from  90°  to  33,  on  the  line  of  fines,  will  reach? on 
thol.ne  of  numbers  from  98  to  about  53  miles.  Thus  it  appears 
that  the  courfe  is  N.  30°  15' E.  or  N.  E.byN.  nearly,  and  ?he  de¬ 
parture  is  53.69  uadcs  to  the  eaftward. 

r  C,tSA  FI°o  U.V  5°°  ,I3'N'  a  in  faiIi°g  between  the 
iouth  and  eaftgS  miles,  makes  herdeparture82  miles.  What  courfe 
did  fhe  keep,  arid  what  latitude  is  fhe  arrived  at  ? 

By  the  traverfe  table.  Againft  the  diftance  98  Hands  81,95,  in  the 
column  departure,  the  neareft  to  82,  and  here  the  diff.  of  lat.  is 
53’73  miles,  and  the  courfe  is  56°  45''. 

a  Defcribe  the  quadrant  A  mep  (fig.  6)  ■  produce 

Ap  till  A  bess  82  ;  and  through  b  draw  b  B  parallel  to  A  from 
A,  with  the  diftance  98,  cut  b  B  in  B  ;  through  B  draw  B  D  pa¬ 
rallel  to  A  b,  meeting  A  m  produced  in  ^  *  1  —  *  * 

meafures  about  53  miles,  and  the  courfe 
arc  m  c  of  about  570. 

By  computation.  For  the  courfe :  dift. :  rad.  : :  dep.  :  fine  courfe, 
1.  e.  1,99123  :  10,00000  : :  1,9x381  :  9,92258  fine  0156°  47'.  For 
the  dift.  lat.  rad.  :  dift. : :  cof.  courfe  :  diff.  lat.  i.  e.  10,00000  : 
l’99l23  ’• 973863  :  1,72986  the  log.  of  53,69  ;  fo  that  the  lat. 
arrived  at  1S500  13'N.  — ■54/  =  490  iq'N. 

By  Gunter’s  feale.  The  extent  from  98  to  82,  on  the  line  of 
numbers,  will  reach,  on  the  line  of  fines,  from  90°  to  about  570: 
and  the  extent  from  90°  to  33  °,  on  the  line  of  fines,  will  reach 
from  98  to  about  53  miles  on  the  line  ofnumbers.  So  that  the  courfe 
is  S.  56°  47'  E.  or  S.  E.  by  E.  nearly,  and  the  latitude  arrived  in  is 
490  19' N. 

Cafe  6.  A  fhip  from  lat.  48°  32'  N.  is  arrived  in  lat.  490  54'  N. 
and  her  departure  is  54  miles  W.  What  courfe  did  fhe  fleer,  and 
what  the  direeft  diftance  run  ? 

By  the  traverfe  table.  The  diff.  lat.  ae  490  54'  —  48°  32=82  m. 
The  numbers  in  the  table  neareft  to  82and 54  are  81,95  and  53,73; 
and  the  diftance  anfwering  to  thefe  is  98  miles,  and  the  courfe  is 
33°  *5'- 

By  conjlrufiion.  Defcribe  the  quadrant  A  mep  (fig.  7),  and  pro¬ 
duce  A  m,  till  A  D  =  82  ;  through  D  draw  D  B,  parallel  to  A  pt 
an(l  —  54>  and  draw  A  B.  1  hen  the  diftance  AB  meafures  about 
98  miles,  and  the  courfe  DAB  is  meafured  by  the  arc  m  c  of 
about  330. 

By  computation.  For  the  courfe  :  diff.  lat. :  dep. : :  rad.  :  tang, 
courfe,  i.  e.  1,91381  (log.  of  82J :  1,73239  (log.  0154) : :  10,00000 
:  9,81858  tang,  of  330  21'.  For  the  diftance  :  fine  courfe  :  dep.  :  : 
rad.  :  dift.  i.e.  9,74036  (line  of  330  22')  :  1,73239:  :  10,00000  : 
1,99203  the  log.  of  98, 18  miles. 

By  Gunter's  feale.  "The  extent  from  82  to  54,  on  the  line  of  num¬ 
bers,  will  reach,  on  the  line  of  tangents,  from  45°  to  about  33*. 
And  the  extent  from  about  330  to  90,  on  the  line  of  fines,  will 
reach,  on  the  line  of  numbers,  from  54m.  to  about  98m.  The 
courfe  is,  therefore,  N.  330  22/  W.  or  N.  W.  by  N.  nearly,  and  the 
diftance  98,18  miles. 

For  the  method  of  conftru&ing  and  refolving  compound  courfes, 
fee  Traverse. 


Oblique  Sailing. 

In  the  preceding  examples,  the  bearing  and  diftances  of  places 
were  determined  by  the  folution  of  right-angled  triangles:  but  at 
fea  there  are  many  cafes  in  which  only  oblique  pofitions  can  be  ob- 
ferved  ;  and,  therefore,  it  may  not  be  improper  to  give  a  few  ex¬ 
amples  of  the  folution  of  fuch  cafes. 

Ex.  1.  Two  lhips,  A  and  B  (Plate  115,  fig.  8, j  fail  from  two 
iflands,  bearing  the  one  from  the  other  N.  E.  andS.  W.  their  dif¬ 
tance  being  76  miles  ;  A  fails  S.  by  E.  and  B  runs  E.  by  S.  at  laft 
they  meet.  How  far  has  each  failed  ? 

Conjlruttion.  With  the  chord  of  6o°  defcribe  a  circle  reprefenting 
the  horizon  of  one  of  the  places  failed  from  ;  e.  g.  of  A,  the  nor¬ 
thern;  draw  the  meridian  N  S,  and,  at  right  angles  to  it,  draw  the 
parallel  of  latitude  E  W.  In  this  circle  lay  off  the  S.  W.  rhumb  S  0, 
the  S.  by  E.  rhumb  S  />,  and  the  K.  by  S.  S  m  ;  through 0  draw  AB 
equal  to  76  miles ;  through  B  draw  B  C,  parallel  to  A  m ,  meeting 
A  C  drawn  through  p.  1  hen  A  and  B  reprefentthe  places  failed 
from;  AC  and  B  Cthe  diftances  and  courfes,  when  properly  com- 
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pared  with  the  meridian,  thefhips  had  failed  when  thev  met  at  C  . 
and  thefe  diftances  may  be  meafured  from  the  fcale  A  B  was  taken 
froth.  .  ...  .  „ 

Computation.  .  In  the  triangle  ABC  there  is  given  one  fide  A  B, 
and>all  the  angles,  to  find  the  other  fides.  1  bus,  <  A  =  5  points 
r==  c6°  is';  or  S  s+S/>  =5  points  :  <B  =  5points  —  56  15'- 

for  B  C  is  parallel  to  A  m;  and  <B  =  BA»=5  points;  and 
<C  =  CA»i=6  points  =  67°  30'.  Then  by  a  well  known 
theorem  in  trigonometry,  fine  of  C:  AB  : :  fine  of  A  :  B  C  . 
i.  e,  fine  of  67°  30'  :  76  m.  :  :  fine  of  56°  15'  :  68,4  m.  And  fince 
the  angle  B  =r  the  angle  A,  A  C  =  B  C ;  confequently  A  fails  S.  by 
E.  68,4  miles,  and  B  fails  E.  by  S.  68,4  miles. 

Ex.  2.  At  noon  a  headland  bore  N.  W.  by  W.  then  failing 
N.  N.  E.  5  miles  an  hour,  we  anchored  at  nine  in  the  evening,  in  a 
.creek,  18  leagues  difiance  from  the  headland.  Required  it's  dif¬ 
tance  at  noon,  and  hearing  from  the  creek  ? 

ConfiruHion.  Having  delcribed  the  horizon,  and  drawn  the  me¬ 
ridian  and  parallel,  in  the  meridian  take  anv  point  A  ( fig.  9,)  for  the 
fhip’s  place  at  firft  ;  draw  the  N.  W.  by  W.  and  N.  N.  E.  rhumbs, 
and  parallel  to  them  draw  A  B,  AC.  Make  A  C  =  45  miles  = 
9  h.  X  5  m.  and  from  C  with  45  m.  ( ’=  18  leag.  X  3)  cut  A  B  in 
B  r  then  B  is  the  headland,  and  C  the  creek. 

Computation.  In  the  triangle  ABC  we  have  the  fide  AC=4$m. 
the  fide  C  B  =  54  m.  and  <  A  =  78 0  45'  =  5  points  for  N.  W.  by 
W.  -{-  2  points  for  N.  N.  E.  whence  B  C  :  S.  A  : :  A  C  :  S.  B.  i.  e. 
54 :  S.  78°  45' :  45  :  S.  B  =  540  49';  and  the  angle  C  =  46°  26';  and 
in  the  fame  manner  we  (hall  have  A  B  =  39,9  miles  ;  confequently 
z_ 0  a  n — /_n  a  w  =  /_o  a  w  —  21 0  4',  which  taken  from  90°  leaves 
68°  56'.  Hence  the  headland’s  diftancc  at  noon  is  39,9  miles,  and 
it’s  bearing  from  the  creek  is  68°  56'  W.  or  W.  S.  W.  W.  nearly. 

Ex.  3.  A  merchant  fhip  meeting  with  a  fhip  of  war,  which  had 
failed  S.  E.  by  E.  39  leagues  from  the  latitude  of  450  30'  N.  in¬ 
formed  them,  that  file  had  been  plundered  the  day  before,  in  the 
fame  latitude  ;  and  had  run  67  leagues  on  a  diretft  courfe,  between 
the  fouth  and  weft  ;  and  that  the  pirates  were  cruiling  about  the 
place  where  they  robbed  her.  What  courfe  muft  the  man  of  war 
lteer  to  come  up  with  them  ? 

Suppofe  A  (fig.  10}  the  place  the  man  of  war  failed  from,  B  the 
place  where  the  merchant-man  was  robbed,  C  the  place  where  they 
met ;  then  the  man  of  war  muft  fail  along  C  B  to  meet  the  pirates, 
which  courfe  will  be  fhewn  by  cn  drawn  parallel  to  C  B.  Here  are 
two  given  fides,  and  an  angle  oppofed  to  one  of  them,  to  find  the 
angle  B  oppofite  to  the  other  fide  AC.  C  B  :  S.  <  A  :  :  A  C  :  S. 
<  B  :  B :  i.  e.  67  leagues  :  S.  330  45'  :  :  39  leagues  :  S.  i8°(52/;  con- 
fequently  the  courfe  the  man  of  war  muft  fleer  is  N.  710  8'  E.  for 
n  t  B  =  C  B  c,  and  90° — n  rB=Nf». 

Ex.  4.  Coming  within  fight  of  two  headlands,  bearing  north  and 
fouth  of  each  other ;  the  fouthern  one  bore  from.the  fhip  due  eaft, 
and  the  other  N.  E.  by  E.  and  after  failing  due  eaft  5  miles,  the 
northern  headland  bore  N.  E.  by  N.  \  E.  Required  the  diftance  of 
thofe  headlands  from  one  another,  and  their  diftance  from  the  fhip 
at  each  time  of  fetting  them  ? 

In  the  eaft  and  weft  line  take  BA  (fig.  n)  =  5  miles;  draw  the 
N.  E.  bv  E.  and  N.  E.  by  N.  \  E.  rhumbs B«,  BD;  through  A 
draw  A  D,  parallel  to  B  n,  meeting  B  D  in  D  ;  draw  D  C  perpen¬ 
dicular  to  A  B  produced.  Then  D  and  C  are  the  headlands  ;  A,  B 
are  the  fhip’s  places  at  the  times  of  fetting  them  ;  and  A  B  the  dif¬ 
tance  failed.  The  angle  A  =  C  B  n  —  3  points ;  the  angle  D  B  C 
=r=  4|  points  ;  then  A  B  D  —  1  ii  points,  ADB=  i|  point,  and 
B  D  C  =  3!  points.  In  the  triangle  A  B  D,  having  the  fide  A  B 
and  all  the  angles  given,  find  the  fides  A  D,  B  D :  and  in  the  right- 
angled  triangle  B  C  D,  having  the  fide  B  D  and  all  the  angles,  it  is 
eafy  to  find  the  fides  B  C,  C  D.  AD  will  be  —  1 3,31  m.  B  D  = 
9,565  m.  B  C  =  6,07  m.  and  C  D  7,395  m. 

Ex.  5.  Having  eaft  anchor,  I  obferved  the  bearings  of  a  tower, 
a  mill,  and  a  light  houfe,  known  to  lie  due  eaft  and  weft  of  one 
another  ;  the  tower  bore  W.  S.  W.  the  mill  S.  W.  by  S.  \  W.  and 
the  light-houfe  S.  by  W.  \  W.  the  'diftance  of  the  tower  from  the 
mill  is  5'-  miles.  How  far  are  each  of  thefe  objedls  diftantfrom  the 
place  where  I  anchored  ? 

■  Draw  the  given  rhumbs B  r.  Bo,  Bn,  (fig.  12,)  make  B  A  —  5i 
miles;  produce  a  A  till  it  meets  AD,  drawn  parallel  to  Br,  in 
D  C  ;  draw  D  C  parallel  to  B  n ;  then  D  reprefents  the  fhip’s  place, 
A  the  tower,  B  the  mill,  and  C  the  light-houfe.  The  angles  are 
found  and  the  triangles  folvcd,  as  in  the  laft  example  ;  and  we  fhall 
have  D  A  m  9,02 1  m.  D  B  =  4,466  m.  and  D  C  3,608  miles. 

Sailing  to  windward. 

The  dodlrine  of  plane  triangles  is  further  applicable  to  this  me¬ 
thod  of  fading;  for  the  right  underftanding  of  which,  it  will  be  ne- 
ceftary  to  explain  the  terms  that  occur  in  this  part  of  navigation, 
though  moll  of  them  may  be  met  with  in  their  proper  places  in  this 
work.  See  the  articles  Aft ,  Beam,  Larboard,  Starboard,  &c. 

It  may  be  obferved,  in  general,  that  when  the  wind  is  direftly,  or 
partly,  againlt  the  fhip’s  direft  courfe  to  the  place  whither  file  is 
•bound,.  ftie  reaches  her  port  by  a  kind  of  zigzag,  or  z  like  courfe  ; 
whicn  is  made  by  failing  with  the  wind,  firft  on  one  fide  of  the 
fhip,  and  then  on  the  other  fide. 

I  he  windward  or  weathcr-fide  of  a  fhip  is  that  fide  on  which  the 
wind  blows,  the  other  being  called  the  leeward,  or  lee-fide. 

’vv  hen  a  fhip  fails  the. fame  way  the  wind  blows,  (he  is  faid  to  fail 
etore  the  wind,  and  the  wind  is  faid  to  be  right  aft,  or  right  afiern  ; 
and  her  courfe  is  then  16  points  from  the  wand.  When  a  fhip  fails 
with  the  wind  blowing  diredtly  acrofs  her,  fhe  is  faid  to  have  the 
wind  on  the  beam:  and  her 'courfe  is  8  points  from  the  wind. 
When  the  wand  blows  obliquely  acrofs  the  fhip,  the  wind  is  faid  to 
be  abaft  t,:e  beam,  of  afore  the  learn,  according  as  her  courfe  is  more 
or  ids  than  b  points  from  the  wind.  When  a  fhip  endeavours  to 
fail  towards  that  point  of  the -compafs  from  whence  the  wir\d  blows, 
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fhe  is  faid  to  fail  on  the  wind,  or  to  ply  to  windward.  A  vcfiel 
failing  as  near  as  fhe  can  to  the  point  from  whence  the  wind  blows 
is  faid  to  be  close-hauled:  moft  fhips  will  lie  within  about  6 
points  of  the  wind  :  but  floops,  and  fome  other  veflels  will  lie  much 
nearer.  When  a  fhip  fails  on  a  wind,  the  windward  tacks  are 
always  hauled  forwards,  and  the  leeward  sheets  aft.  The  ftar¬ 
board  tacks  are  aboard  when  the  ftarboard  fide  is  to  windward, 
and  the  larboard  to  leeward  ;  and  the  larboard  tacks  are  aboard 
when  the  larboard  fide  is  to  windward,  and  the  ftarboard  to  lee¬ 
ward.  In  order  to  know  how  near  the  wind  a  fhip  will  lie,  obferve 
the  courfe  file  goes  on  each  tack,  when  fhe  is  clofe-hauled  ;  then 
half  the  number  of  points  between  the, two  courfes  will  fhew  how 
near  the  wind  that  fhip  will  lie. 

The  moft  common  cafes  in  turning  to  windward  may  be  con- 
ftrudled  by  the  following  precepts.  Having  drawn  the  meridian 
and  parallel  of  latitude  (or  eaft  and  weft  line]  in  a  circle  reprefenting 
the  horizon  of  the  place,  mark  in  the  circumference  the  place  of  the 
wind  ;  draw  the  rhumb  paffing  through  the  place  hound  to,  and  lay 
thereon  the  diftance  of  that  place  from  the  center.  On  each  fide  of 
the  wind,  lay  ofFin  the  circumference  the  points  of  degrees,  (hewing 
how  near  the  wind  the  fhip  can  lie;  and  draw  thefe  rhumbs.;,  the  firft 
courfe  will  be  on  one  of  thefe  rhumbs  according  to  the  tack  the  fhip 
leads  with  ;  draw  a  line  through  the  place  bound  to,  parallel  to  the 
other  rhumb  and  meeting  the  firft,  and  this  will  fhew  the  courfe  and 
diftance  on  the  other  tack.  1 

Ex.  1.  The  wind  at  north,  and  I  am  bound  to  a  port  25  miles 
directly  to  windward,  being  on  my  ftarboard  tacks,  and  can  lie  with¬ 
in  6  points  of  the  wind.  What  muft  be  my  courfe  and  diftance  on 
each  of  two  tacks  to  reach  my  port  ? 

The  conftrudlion  being  made  as  dire&ed,  N  (fig.  13)  is  the  place 
of  the  wind,  A  the  port  bound  to,  and  B  the  place  where  the  fliip  is 
fuppofed  to  be,  when  the  port  is  25  miles  to  windward  of  her.  As 
the  (hip  leads  wi  th  her  ftarboard  racks,  i.  e.  has  the  wind  blowing  on 
her  ftarboard  fide,  fhe  muft  firft  fail  along  the  line  BC  drawn  pa¬ 
rallel  to  the  rhumb  A  «,  which  is  6  points  from  the  wind ;  and  where 
the  other  rhumb  A  0,  6  points  alfo  from  the  wind,  being  produced 
from  A  towards  C,  meets  with  BC  in  the  point  C,  is  the  place 
where  fhe  muft  tack  about  to  reach  her  port  within  6  points  of  the 
wind  on  her  larboard  tacks.  Since  B  C  is  parallel  to  A  w,  the  <  B 
=  <  N  A  n=.  6  points  ;  and  B  A  C  =  N  A  ox  6  points ;  hence 
<  C  4  points  ;  and  as  /f_  B  r=  B  A  C,  the  fide  B  C  “ :  C  A  ; 
confequently,  as  one  fide  A  B,  and  all  the  angles  are  given,  we  (halt 
have  fine  of  C :  A  B  : :  fine  of  B  A  C  :  B  C,  i.  e.  fine  of  450 :  25  m.- 
: :  fine  of  67 0  30'  32,66.  Hence  it  appears  that  the  fhip  muft  fail 
on  her  ftarboard  tacks  W.  N.  W.  32,66  miles,  and  cn  her  larboard 
tacks  E.  N.  E.  32,66  miles.  r' 

Ex.  2.  A  privateer  lying  by  with  the  wind  at  N.  N*.  E.  fees  a 
(loop  on  her  ftarboard  tacks,  that  had  juft  doubled  a  point  18 
miles  to  the  W.  by  N.  the  (loop  run  for  her  port  within  6  points  of 
the  wind  ;  the  privateer  gave  chace  at  the  rate  of  8  knots  an  hour* 
and  in  four  hours  came  up  with  her.  Required  the  Hoop’s  rate  of 
failing,  and  alfo  the  courfes  of  both  veflels  ? 

Draw  BA  (fig.  14.)  to  the  E.  by  S.  and  equal  tot  8  miles;  on  A 
with  32  m.  —  8  X  4> cut  the  rhumb  BC,  drawn  6  points  from  the 
wind  at  w;  then  the  privateer  is  firft  at  A,  fees  the  Hoop  at  B,  gives 
chace  along  the  line  AC,  and  takes  the  floop  at  C:  andBtf,  drawn 
parallel  to  A  C,  fhews  the  privateer’s  courfe  from  the  north.  Here 
are  known  2  fides,  AB,  AC,  and  the  angle  A B  C  =  13  points. 
Hence  we  may  eafily  obtain  the  other  parts  of  the  triangle;  and  find 

that  the  floop  fails  N.  W.  at  the  rate  of  3,86  m.  per  hqur  — 

4 

and  that  the  privateer’s  courfe  is  N.  63°  12'  Weft. 

Ex.  3.  A  fhip  that  can  lie  within  6  points  of  the  wind,  fees  a 
headland  21  miles  to  the  N.  E.  which  fhe  is  to  weather,  in  order  to 
reach  anifland  9  miles  to  windward  thereof,  the  wind  being  at  eaft. 
W hat  courfe  and  how  far  muft  fhe  go  on  each  tack,  leading  with  the 
ftarboard  ? 

Draw  BA  (fig.  15.)  —  21  m.  to  the  S.  W.  BC  =  9m.  to  the 
eaft,  join  A  C  ;  draw  A  D  and  C  D  each  fix  points  from  the  wind : 
then  A  is  the  fhip’s  place,  B  the  headland,  C  the  ifland,  A  D  the  run 
on  the  ftarboard  tacks,  and  D  C  that  on  the  larboard.  In  the  tri¬ 
angle  A  B  C,  we  have  B  A,  BC,  and  fhe  angle  A  BC  =  12 points; 
and  can  hence  find  the  other  angles,  and  A  C.  Then  in  the  triangle 
A  C  D,  the  fide  AC,  and  all  the  angles  are  known  (becaufe  <  D 
=  4  points,  DC  A— DCB-f  BCA,  and  CADzrBAD 
-{-BA  C,j  and  we  may  find  A  D,  D  C.  On  the  ftarboard  the  fliip 
runs  30,19  miles  on  the  N.  N-E.  rhumb,  and  on  the  larboard  23,12 
miles  on  the  S.  S.  E.  rhumb. 

Globular  Sailing. 

T.  his  is  the  method  of  eftimating  either  the  difference  of  latitude, 
difference  of  longitude,  departure,  courfe,  or  diftance  from  any  two 
of  them  being  known,  upon  principles  deduced  from  the  figure  of 
the  earth  :  and  in  this  confifts  the  application  and  ufe  of  Mercator  t 
chart.  See  the  principles  of  this  method  explained  and  demon- 
ftrated  under  M ERibiONAL /w/j. 

Globular  failing,  in  the  exrenfive  fenfe  here  applied  to  the  term, 
comprehends  parallel  failing,  middle  latitude  failing,  and  Mer- 
Cator’s failing;  to  which  we  may  alfo  add  circular  failing.  Of 
each  of  thefe  . we  fhall  here  give  a  brief  account,  with  examples  of 
their  ufe.  r 

.  Parallel  Sailing, 

Is  the  art  of  finding  what  diftance  a  fhip  fhduld  run  due  eaft  or 
weft,  in  failing  from  the  meridian  of  one  place  to  that  of  another 
place,  in  any  parallel  of  latitude  :  the  method  of  performing  which 
is  by failing  to  the  parallel  of  latitude  fhe  place  is  in,  keeping  a  good 
account,  lo  as  to  be  certain  whether  the  place  is  then  to  the  eaftward 
or  w'eftward  ;  and  alfo,  if  poffible,  to  know  the  longitude  arrived 
at :  and  then  to  run  due  weft  or  eaft,  till  the  fhip  come?  near  the 

longitude 
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longitude  of  the  given  place  ;  where  fhe  is  then  fure  to  make  the 
port  required. 

The  computations  in  parallel  failing  depend  on  the  following  rule: 
as  radius  R,  to  the  coline  of  the  latitude  of  any  parallel,  S,  fo  ave 
the  miles  of  longitude  between  any  two  meridians,  L,  to  the  dif- 
tance  of  thofe  meridians  in  that  parallel  D.  For  the  demonftration 
of  this  rule,  fee  the  article  MEEiDiONAL^vr/j. 

From  the  preceding  proportion  is  eafily  deduced  the^  following 
rule  :  as  the  cofine  of  one  latitude,  S,  is  "to  the  cofine  of  another 
latitude,  s,  fois  a  given  meridional  diltance  in  the  firft  parallel,  D, 
to  the  correfponding  meridional  diftance  in  the  fecond  parallel,  d . 
Hence  arife  the  following  proportions : 

R  :  S  :  :  L  :  D 

S  :  R  :  :  D  :  L 

L  :  D  :  :  R  :  S 

S  :  s  :  :  D  :  d 

D  :  d  :  :  S  :  j 

whereby  all  the  cafes  that  can  happen  in  this  kind  of  failing  are 
readily  refolved  by  the  logarithms,  and  alfo  by  the  following  table, 
calculated  for  a  difference  of  longitude  of  1  degree,  or  60  nautical 
miles  of  the  equator  by  the  firft  rule. 
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See  another  table  of  this  kind,  allowing  69  miles  864  feet  to  one 
degree,  under  the  article  Degree. 

As  a  fpecimen  of  the  manner  of  ufing  this  table  ;  let  the  meri¬ 
dional  diftance  correfponding  to  any  number  of  degrees  and  minutes 
be  required  :  take  the  difference  of  the  meridional  diftances  to  the 
given  degrees,  and  thofe  which  are  next  greater;  multiply  this  dif¬ 
ference  by  the  given  minutes,  and  divide  by  60  ;.  then  the  quotient, 
fubtra&ed  from  the  miles  againft  thegiven  degrees  in  the  table,  will 
leave  the  meridional  diftance  required. — E.  g.  How  many  miles  an- 
fwer  to  a  degree  of  longitude  in  the  latitude  of  48°  26'? 

Lat.  48°  40,15  miles.  1  The  difference  is  0,79,  which  multiplied 

Lat.  490  39,36  miles.  /  by  26  gives  20,55  i  and  this  divided  by 
60  gives  0,38;  which  taken  from  40,15  leaves  39,77,  the  miles 
required. 

Again,  if  it  were  required  to  find  the  correfponding  degrees  and 
minutes  to  a  given  meridional  diftance,  intermediate  to  thofe  in  the 
table  ;  fubtradf  thegiven  meridional  diftance  from  the  next  greater, 
found  in  the  table;  multiply  the  remainder  by  60 ;  divide  the 
produdl  by  the  difference  of  the  meridional  diftances  next  greater 
and  lefs  than  the  given  one  ;  then  the  quotient,  annexed  as  minutes 
to  the  degrees  of  the  next  greater  meridional  diftance,  will  give  the 
degrees  and  minutes  fought. — E.  g.  In  what  latitude  do46,o8niiles 
anfwer  to  one  degree  of  longitude  ? 

From  46,63,  the  miles  correfponding  to  390, 
take  46,08,  thegiven  miles. 

The  difference  0,55,  multiplied  by  60,  gives  33;  and  this  divi¬ 
ded  by  0,67,  the  difference  between  390  and  40°,  gives  49',  and, 
therefore,  390  49'  is  the  latitude  fought.  We  fhall  here  fubjoin  an 
example  to  each  of  the  above  proportions  or  canons. 

Cafe  i.  A  fhip  in  the  lat.  320  N.  fails  thence  dueeaft  till  her  dif¬ 
ference  of  longitude  is  384miles.'  Required  the  diftance  fhe  has  run? 

By  conflruPion.  From  any  point  P  (fig.  16,)  with  a  radius  of  90°, 
taken  from  the  fcale  of  natural  fines,  deferibe  the  arc  E  Q_;  draw 
the  chord  E-Q  equal  to  384  miles  taken  from  afeale  of  equal  parts  ; 
and  draw  the  radii  P  E,  PQ.  From  the  fame  point  P,  with  a 
radius  equal  to  the  fine  of  58°  (the  complement  of  the  lat.)  taken 
from  the  natural  fines,  deferibe  the  arc  A  JB  ;  and  draw  the  chord 
A  B,  whofe  meafure  is  the  diftance  fought.  In  this  figure,  P  repre- 
fents  the  north  pole;  the  arc  E  Q  the  equator  ;  the  arc  A  B  a  pa¬ 
rallel  of  latitude;  the  chord  EQ_is  the  difference  of  longitude  ;  the 
chord  A  B  is  the  meridional  diftance  fought;  A  is  the  place  failed 
from  ;  B  the  place  arrived  at ;  and  the  radii  P  E,  P  Q^exprefs  the 
meridians  of  the  places  fo  failed  from  and  come  to. 

By  amputation.  R  :  S  :  :  L  :  D,  i.  e.  10,00000  :  9,92842  (cof. 
of  320)  :  :  2,58433  :  2,51275  the  log.  of  325,6  the  miles  of  dif¬ 
tance  run. 

By  tie  table.  Find  the  miles  anfwering  to  the  given  latitude  : 
multiply  them  by  thegiven  difference  oflongitude  ;  the  quotient,  di¬ 
vided  by  6o,  will  give  the  meridional  diftance  fought.  To  320 
anfwers  50,88  miles,  then  50,88  X  384=  19537,92,  which,  di¬ 
vided  by  60,  gives  325,632,  the  meridional  diltance  fought. 

Cafe  2.  A  fhip  from  the  lat.  530  36'  N.  long.  lo°  iS'E.  fails 
due  weft  236  miles.  Required  her  prefent  longitude  ? 

By  corf  rufl ion.  From  the  point  P  (fg.  16,)  with  the  fine  of  90°, 
and  the  cpline  of  530  36',  deferibe  the  arcs  EQ.CD;  draw  the 
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chord  C  D  —  236  ;■  through  C  and  D  draw  the  radii  PEPO- 
gitundche  Ch°rd  E  &  bcin'®  drawn.  wiU  be  the  difference  of  W 

.  By  computation.  S  :  R  :  :  D  :  L  :  or  P  C  :  P  E  :  :  C  D  :  E  O  : 

m ^ th l9°57i(COr ,°,f.  53°  3 6'j  ■  10,00000:  :  2,37291  flog,  of  236 
f  ‘  "^ndional  diftancej  :  2,59955  (the  log.  of  397 ,7)  the  dif- 
urnce  of  longitude  :  which  divided  by  60,  gives  6°  38'  W.  and 

40'E  fr°m  I0°  l8"  E‘  S'VCS  thelongitude  required  =30* 

.  the  f“ble‘  Find  'be  meridional  diftance  to  a  degree  of  longitude 
10  al;.  53°  39  »  and  make  it  a  divifor  to  the  produdt  of  the  given 
mcnd'onal  d'ftanee  by  60  :  and  the  quotient  will  bethe  differenceof 
on&!tude  fought.  1  hus,  the  difference  of  the  meridional  diftance 
0  53  and  54°  is  0,85  ;  which  multiplied  by  36',  and  divided  by  6c/ 
gives  0,51  ;  this  taken  from  36,11  the  meridional  diftance  to  53“ 

leaves  35 »6  for  the  meridional  diftance  to  530  36''  then  X  bo 
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397,7  the  difference  of  the  longitude  fought. 

^ afe  3*  what  latitude  do  384  miles  of  meridional  diftance  an- 

1  wer  to  500  miles  of  difference  of  longitude  ? 

By  conflruPion.  From  the  point  P,  (fig.  l7,j  with  the  fine  of  90% 

dti-!’pVhDaAC  E  9-;  4ra,W  the  chord  K  Q  =  500,  and  draw  the 
r.aci1  *  F  makeF  ^  —  384,  draw  C  B  parallel  to  E  P;  then 
he  arc  A  B  being  deferibed  with  the  radius,  P  B  is  the  parallel  of 
latitude  fought. 

By  computation.  Li.tt  :  2  R  :  S  or  E  Q_:  A  B  : :  P  E  i  P  A,  i.  e: 
2,69897  :  2,58433  (log.  of  384)  :  :  10,00000  :  9,88536  the  cofine  of 
39°  49  >  in  which  lar.  384  miles  of  meridional  diftance  anfwers  to 
500  miles  of  longitude. 

By  the  table.  The  given  meridional  diftance  384,  being  multi¬ 
plied  by  60,  and  the  produdl  divided  by  thegiven  diff.  of  long.  500 
gives  46,08  the  merid.  dift.  to  one  degree  oflongitude  in  the  latitude 
(ought :  and  the  latitude  will  be  found  to  be  39°  49'. 

Cafe  A.  From  two  ports  in  the  lat.  320  20'  N.  diftant  256  mile?,, 
two  ihips  fail  dire£tly  north.  How  far  are  they  diftant  from  one 
another,  when  they  come  to  the  latitude  44 0  30' N.  ? 

By  conflruPion.  From  the  point  P,  (fig.  18,)  with  radii  equal  to 
the  cofines  of  32  0  20"  and  440  30'  deferibe  the  arcs  A  B,  DE  ;  draw 
the  chord  A  B  =  256,  and  draw  PA,  PB  ;  then  will  the  chord  DE 
be  the  diftance  fought. 

By  computation.  S  :  s  D :  </or  P  A  :‘P  D  !  I  A  B  :  D  E,  i.  e. 
9,92683  (cof  320  20')  :  9,85324  (cof.  440  30^  1 1  2,40824  (log.  of 
256)  ;  2,33465  the  log.  of  216, 1  the  diftance  fought. 

By  the  table.  The  meridional  diftances,  correfponding  to  32  0  2o^ 
and  440  30' are  50,7  and  42,8  ;  then  thegiven  meridional  diftance 
25°  X  42>8  i°95>b8,  which  divided  by  50,7  gives  21 6, 1  the  me¬ 
ridional  diftance  fought.  ' 

Cafe  5 .  If  two  (hips  in  the  lat.  44°  30' N.  diftant  from  one  an¬ 
other  216  miles,  fhould  both  fail  hence  direftly  fouth,  until  their 
diftance  is  256  miles  :  what  latitude  are  they  come  to  ? 

By  conJlruPion.  From  P  (fig.  19, }  with  a  radius  of  the  cofine  of 
44°  3o/»  tEfcribe  the  arc  DE,  draw  the  chord  DE  =  2i6;  and 
through  D  and  E  draw  P  A,  P  B  ;  produce  D  E  till  D  F  —  256  ; 
through  F  draw  F  B  parallel  to  PA  meeting  PB  in  B  ;  then  an  arc 
deferibed  from  P  through  B  and  A  will  be  the  parallel  of  latitude 
come  to. 

By  computation.  D  :  d  \  \  S  :  j  or  D  E  :  A  B  : ;  PD:  P’  A,  1.  e. 
2.33445  0°g-  °f  2  ib)  :  2,40824  (log.  of  256)  *  1  9,85324  (cof.  44“ 
3°0  :  9,92702,  the  cofine  of  320  1 7',  the  latitude  fought 


By  the  table. 
42,8X256__ 
216 


do  lat.  440  30'  find  the  merid.  dift.  42,8  ;  then. 
50,72,  which  will  be  the  merid.  dift.  correfponding 


to  320  1 7'  the  latitude  fought, 


Middle  Latitude  Sailing. 

This  is  a  method  of  folving  the  feveral  cafes  of  globular  failing. 
by  the  principles  of  plane  and  parallel  failing  jointly  :  and  it  is 
founded  on  the  fuppofition,  that  the  departure  is  reckoned  as  a 
meridional  diftance  in  that  latitude,  which  is  a  middle  parallel  be¬ 
tween  the  latitude  failed  from,  and  the  latitude  come  to.  This  me¬ 
thod  is  not  quite  accurate  ;  becaufe  the  arithmetical  mean  of  the 
cofines  of  two  diftant  latitudes  is  not  the  cofine  of  the  arithmetical 
mean  of  thofe  latitudes ;  nor  is  the  departure  between  two  places  on 
an  oblique  rhumb,  equal  to  the  diftance  between  their  meridians  in 
a  mean  latitude  :  yet  when  the  parallels  of  thofe  places  are  near  the 
equator,  or  not  far  diftant  from  one  another,  in  any  latitude,  the 
error  is  inconfiderable.  The  computations,  in  this  method,  depend 
on  the  following  rules  : 

1.  Add  the  latitude  failed  from  to  the  latitude  arrived  at,  and  take 
half  the  fum  for  the  middle  latitude. 

2.  As  the  cofine  of  the  middle  latitude,  C,  is  to  the  radius,  R,  fo 
is  the  departure,  D,  to  the  difference  of  longitude,  L.  See  the  arti¬ 
cles  Parallel  Sailing,  and  Meridional  parts. 

3.  As  the  cofine  of  the  middle  latitude,  C,  is  to  the  tangent  of 
the  courfe,  T,  fo  is  the  difference  of  latitude,  P,  to  the  difference 
of  longitude,  L  :  for,  from  rule  2,  we  obtain  rad.  X  deP-  —  coF 
mid.  lat.  X  d'ff>  long.  and,  from  cafe6  of  plane  sailing,  rad.  X 
dep.  ditf.  lat.  X  tang. courfe  :  therefore,  by  equality  and  propor¬ 
tion,  we  fhall  have  the  rule.  Hence  arife  the  following  proportion* 
or  canons, 

C  :  R  : ;  D  : 

L  :  D  :  :  R  : 

R  :  C  :  :  L  : 

Mercator’s  Sailing, 

Is  the  art  of  refolving  the  feveral  cafes  of  globular failing,  by  plane 
trigonometry,  with  the  aftiftance  of  a  table  of  meridional  parts,  or 
of  logarithmic  tangents.  The  computations  are  performed  by  the 
following  rules : 

I.  As 


1} 


C 

P 


T 

L 


P 

C 


L 

T. 
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I.  As  the  merid.  diff.  of  lat.  M.  is  »  'j?=  dj?-  of  long.  L,  fo  is 
the  radios.  R,  to  the  tangent  of  the  courfe,  T :  whence  we  have 
alfo,  R  :  T  : :  M 


LandT:  R::L:M. 

2.  As  the  proper  diff.  of  lat.  P,  is  to  the  departure,  D,  fo  is  the 
merid.  diff  of  lat.  M,  to  the  diff.  of  long.  L  :  whence  we  have  alfo, 


M 


L  •  •  P  •  D 

o.  As  the  difference  of  the  logarithmic  tangents  of  J  co-latitudes, 
G,  is  to  the  tangent  of  5x°  38'  9"  N.  fo  is  a  given  diff.  of  long.  L, 
to  the  tangent  of  the  courfe,  T  :  whence  we  have  alfo,  N  :  G  : :  I 

:  L  and  T :  L  : :  N  :  G.  .  ,  . 

The  manner  of  working  with  the  meridional  parts  and  logarithmic 

tangents  will  appear  from  the  two  following  cafes  : 

1.  Let  the  latitudes  of  two  places  be  given,  and  the  meridional 
difference  of  latitude  between  them  be  required.  By  the  meridi¬ 
onal  parts,  when  they  are  on  the  fame  fide  of  the  equator,  fay  the 
difference ;  when  on  different  fides,  the  fum  of  the  meridional  parts 
anfwering  to  each  latitude,  will  give  the  meridional  difference  of 
latitude  required. 

By  logarithmic  tangents,  when  they  are  on  the  fame  fide  ol  the 
equator,  fay  the  difference  of  the  logarithmic  tangents ;  when  on 
different  fides,  the  fum  of  the  logarithmic  co-tangents,  abating  the 
index,  of  the  half  co-latitudes,  diyided  by  12,63  will  give  the  meri¬ 
dional  difference  of  latitude  required. 

2.  Let  the  latitude  of  one  place,  and  the  meridional  difference  of 
latitude  between  that  and  another  place  be  given  ;  and  the  latitude  of 
the  other  place  be  required. 

The  fum  of  the  meridional  parts  of  the  given  latitude,  and  the 
given  meridional  difference  of  latitude,  when  they  have  like  names, 
or  their  difference,  when  they  have  unlike  names,  found  in  the  table 
of  meridional  parts,  will  give  the  latitude  fought.  Or,  multiply  the 
given  meridional  difference  of  latitude  by  12,63;  and  in  the  former 
cafe  fubtraft,  but  in  the  latter  cafe  add,  the  produd  to  the  logarith¬ 
mic  tangent  of  the  given  half  co-latitude,  the  degrees  correfponding 
to  the  tangent  of  the  remainder,  or  of  the  fum  being  doubled,  will 
give  the  co-latitude  required. 

The  following  example  will  ferve  to  illuftrate  the  application  and 
ufe,  both  of  middle  latitude  and  Mercator’s  failing. 

Ex.  What  is  the  courfe  and  diftance  from  Cape  Clear,  in  Ire¬ 
land,  lat.  510  iB'  N.  long.  90  50'  W.  to  the  ifland  of  St.  Mary,' 
one  of  the  Azores,  lat.  370  o'  N.  and  long.  220  56'  W.  r 

By  middle  latitude  failing.  In  this  example  the  diff  of  lat.  =  14° 
l8'  —  85b  m.  and  diff.  of  long.  130  6/  =  786m.  fum  of  the  lati¬ 
tudes  88°  18' ;  middle  lat.  =  440  f  ;  and  co-mid.  lat.  450  51'. 

By  cov.Jlruclion.  Draw  the  meridian  A  D  (fig.  20,);  defcribe  the 
quadrant  A  mp  with  the  fine  of  20°,  and  the  arc  E  F  with  the  cofine 
of  the  middle  latitude  ;  make  the  chord  m  B  equal  to  786,  the  diffe¬ 
rence  of  longitude  ;  draw  AB  cutting  the  arc  E  F  in  F,  and  draw  the 
chord  E  F ;  make  ADr:  858,  the  difference  of  latitude  ;  draw  D  C 
parallel  to  Ap  and  equal  to  E  F  ;  and  draw  A  C,  which  is  the  dif- 
tance,  and  the  angle  D  A  C  is  the  courfe. 

By  computation.  For  the  courfe  ;  P  :  L  :  :  C  :  T,  i.  e.  2,03349 
(log.  of  diff.  lat.  838):  289542  (log.  of  diff.  long.  786) :  :  9,85583 
(cof.  of  mid.  lat.  44°9/) :  9,8 1776  the  tangent  of  330  19',  the  courfe. 
For  the  diftance :  fin.  Z_  C  :  AD  :  :  R  :  AC,  i.  e.  9,92202  (cof.  of 
33°  19') :  2,93349  : :  10,00000  :  3,01 147  the  log.  of  1027  dif¬ 
tance. 

By  the  traverfe  table.  With  the  co-mid.  lat.  found  among  the 
degrees,  and  the  diff.  of  long,  or  fome  part  thereof  (if  too  large) 
taken  among  the  diffances,  find  the  departure,  or  fome  part  thereof, 
in  it’s  column:  obferving  to  multiply  this  departure  by  the  fame 
number  the  diff.  of  long,  was  divided  by.  Then,  with  the  diff  of 
kt.  and  dep.  together,  or  their  like  parts,  find  the  courfe  among  the 
degrees,  and  the  diftance  in  it’s  column. 

Let  the  diff.  long.  786  be  broken  into  parts,  viz.  into  too  taken 
7  times,  and  into  86:  and  as  the  co-mid.  lat.  is  450  51'  =  45°!-. 
proceed  thus.:  The  departures  to  100  in  the  columns  of  450  and  46° 
are  70,7  and  71,9;  the  diff  is  1,2 ;  a  part  thereof  is  i,o;  which 
added  to  70,7  makes  71,7  for  the  dep.  to  100 ;  and  for  700  it  will  be 
501,9.  Alfo  the  departures  to  86  in  the  columns  of  45°  and  46°  are 

60.8  and  61,9;  a  of  their  diff  is  0,9  ;  and  this  with  60,8  makes  61,7 
the  departure  to  86  ;  and  the  whole  departure  =  563,6. 

Now  take  of  the  diff  of  lat.  858,  and  of  the  dep.  564,  viz. 

42.9  and  28,2;  thefe  will  be  found  together  under  330  if  for  the 
courfe;  and  between  51  and  52  dift.  Suppofe  51 ± ;  which  taken 
20  times  gives  1030  for  the  diftance. 

By  Mercator  s  failing. 

Lat.  Cape  Clear,  510  18O  Merid.  Parts,  3597,  Diff  Lat.  858  m. 
Lat.  St.  Mary’s,  370  j  -  2393,  Diff.  Long.  786  m. 

Merid.  Diff.  Lat.  1 204. 

By  conflrufiion.  Draw  the  meridian  AB  (fig.  21,)  and  defcribe 
the  quadrant  Amp ;  make  A  D = '858  the  proper  diff  lat.  and  A B 
- — :  I2°4>  the  meridional  diff  lat.  draw  D  C,  B  E  parallel  to  A p  ; 
make  BE  =  786  the  diff.  long,  and  draw  A  E.  Then  A  is  the 


place  of  Cape  Clear,  C  that  of  St.  Mary’s,  A  C  is  the  diftance,  C  D 
the  departure,  and  the  angle  D  A  C  is  the  courfe. 

Computation  by  meridional  parts.  For  the  courfe :  M  :  L  :  :  R  :  T, 
i.  e.  3,08063  (log.  of  1204):  2,89542  (log.  of  786):  :  10,00000  : 
9,8 1479  ‘he  tangent  of  33*  8"  the  courfe.  For  the  diftance :  fine  of 
C  :  A  D  : :  R  :  A  C,  i.  e.  9,922933  (cof.  courfe) :  2,93349  (log.  of 
050J : :  10,00000  :  3,01056  the  log.  of  1024  the  diftance.  • 
Computation  by  logarithmic  tangents. 


510  18'  Co-lat.  38°  42'  |  Co-lat.  190  21'. 


Cape  Clear’s  Lat. 

St.  Mary’s  lat.  37°  o'  Co-lat.  530  o'  |  Co-lat.  26°  30'. 
G°g*  Tang,  of  A  Co-lat.  26°  30'  =  9,69774 


- 19- 2t' =  9,54552 


r  ,  ’  ,  Diff  =  1522,2  =G. 

For  the  courfe.:  G:N::L:T,  i.  e.  3,18240  (log.  of  1522): 


10,10151  (Iflg.  tang,  of  510  38'  9") :  :  2,89542  (log.  of  786  :  9,8145a 
tang,  of  33  '7<-  the  courfe.  The  diftance  will  be  the  lame  as  in  the 
former  computation  ;  for  the  difference  of  near  a  minute  in  the 
courfe  would  not  happen  in  working  by  tables  containing  more 
places.  '  < 

By  the  traverfe  table.  Seek  the  merid,  diff.  lat,  and  diff.  long,  to¬ 
gether,  like  diff.  lat.  and  departure,  and  the  courfe  is  given  among 
the  degrees.  Then  with  the  courfe  and  proper  diff  Jat.  find  the 
diftance.  Thus,  taking  of  I2°4  and  786,  viz.  60,2  and  39,34 
they  will  be  found  together  under  33  0  15'  for  the  courle.  And  tak¬ 
ing  Vcr  of  the  diff  lat.  858,  viz.  42,9,  and  the  com fe  330  15',  we 
fhall  have  about  51  a  for  the  diftance,  which  taken  20  times  gives 
1030  the  diftance. 


Circular,  or  Great  Circle  Sailing. 


This  is  the  art  of  finding  what  places  a  fhip  muft  go  through,  and 
what  courfes  to  fteer,  fo  that  her  track  fhall  be  in  the  arc  of  a  great 
circle,  or  nearly  fo,  palling  through  the  place  failed  from,  and  that 
bound  to.  This  method  of  failing  has  been  propofed,  becaufe  the 
fhorteft  diftance  between  two  places  on  the  fphere  is  an  arc  of  a  great 
circle  intercepted  between  them,  and  not  the  fpiral  or  rhumb  palling 
through  them,  unlefs  that  rhumb  coincides  with  a  great  circle,  which 
can  only  be  on  a  meridian  or  on  the  equator.  As  the  folutions  of 
the  cafes  in  Mercator’s  failing  are  performed  by  plane  triangles,  in 
this  method  of  failing  they  are  refolved  by  the  means  of  fpheric  tri¬ 
angles.  A  great  variety  of  cafes  might  be  here  propofed,  but  thofe 
that  are  the  mod  ufeful,  and  moft  commonly  recur,  pertain  to  the 
following  problem. 

Problem  I.  Given  the  latitudes  and  longitudes  of  two  places  qn 
the  earth,  required  their  neareft  diftance  on  the  furface,  together 
with  the  angles  of  pofition  from  either  place  to  the  other.  This 
problem  comprehends  fix  cafes. 

Cafe  1.  When  the  2  places  lie  under  the  fame  meridian  ;  their 
difference  of  latitude  will  give  their  diftance,  and  the  pofition  of  one 
from  the  other  will  be  dire&ly  north  and  fouth. 

Cafe  2,  When  the  2  places  lie  under  the  equator;  their  diftance 
is  equal  to  their  difference  of  longitude,  and  the  angle  of  pofition  is 
a  right  angle,  or  the  courfe  from  one  to  the  other  is  due  eaft  or  weft. 

Cafe  3.  When  both  places  are  in  the  fame  parallel  of  latitude. 
E.  g.  What  is  the  leaft  diftance  between  St.  Mary’s,  in  lat.  37 0  o' 
N.  long.  220  56'  W.  and  Cape  Henry,  lat.  37 0  and  long.  76°  23' 
W.  ?  , 

Let  PESQ  (fig.  22,)  reprefent  the  meridian  of  St.  Mary’s,  EQ 
the  equator,  PS  the  axis,  P  the  north  pole,  and  S  the  fouth  pole, 
and  from  P  to  A  lay  offthe  complement  of  the  latitude  of  St.  Mary’s. 
From  Q  to  C  on  the  equator  lay  off  the  difference  of  longitude  be¬ 
tween  the  two  places;  and  through  P,  C,  S,  defcribe  the  circle 
PCS,  which  will  be  the  meridian  of  Cape  Henry,  on  which,  from 
P  to  B,  lay  it’s  co-latitude,  by  deferibing  the  arc  A  a,  about  the  pole 
P,  at  the  diftance  of  the  co-latitude.  Through  the  points  A,  B,  D, 
defcribe  a  great  circle  ABD.  Then  A  reprefents  St.  Mary’s,  B 
Cape  Henry,  PA  and  P  B  their  co- latitudes,  the  angle  APB,  mea- 
fured  by  the  arc  Q_C,  their  difference  of  longitude ;  the  arc  A  B 
their  neareft  diftance  ;  the  angle  PAB  the  angle  of  pofition  from  A 
to  B,  and  the  angle  PBA  that  of  pofition  from  B  to  A.  As  the 
places  have  the  fame  latitude,  P  A  =  P  B,  and  P  A  B  r=r  P  B  A  ;  and 
if  the  arc  PI  be  deferibed,  making  the  angle  API  =26°  4 31/  a 
half  the  difference  of  longitude  =  IPB,  PI  will  be  perpendicular 
to  A  B,  and  bifedl  it.  And  in  the  triangle  A I P,  right-angled  at  I, 
we  fhall  have  the  hypothenufe  A  P  =r=  530  and  API  r=  26°  43P, 
whence  we  can  find  the  leg  A  I  =«=  half  the  diftance  fought,  and  the 
angle  P  A I  the  angle  of  pofition. 

For  the  diftance  :  rad.  :  fin.  hyp.  P  A : :  fine  of  A  P I :  fine  of  A  I, 
i.e.  10,00000:9,90235  (cof.  of  370) ::  9,65292  (fine  of  26°  43I') 

=  955527  fine  of  210  3'  half  the  diftance,  which  doubled  gives  42* 
6'  the  whole  diftance  A  B :  and  this  reduced  to  nautical  miles  is  2526, 
which  is  35  miles  lefs  than  2561,  the  diftance  given  by  parallel 
SAILING. 

For  the  angle  of  pofition  :  rad.  :  cof.  PA::  tang.  A  P  I  :  co¬ 
tang.  A,  i.  e.  10,00000:9,77946  (cof.  of  co-lat.  or  fin.  lat.  370) 
::  9,76199  (tang.  26°  43J') :  9,48145  cotang,  of  730  9',  the  angle 
of  pofition.  Confequently  to  fail  from  A  to  B,  or  from  B  to  A,  the 
fhip  muft  firft  fteer  N.  730  9'  W.  or  E.  and  then  gradually  increafe 
her  courfe  till  fhe  comes  to  1,  where  it  will  be  due  W.  or  E. ;  and 
from  thence  the  courfe  is  to  be  gradually  diminilhed  again  till  fhe 
comes  to  the  other  port,  where  it  will  be  730  9',  the  fame  as  fhe  fet 
out  with.  How  thefe  courfes  are  to  be  altered  will  be  fhewn  in 
Prob.  II. 

Cafe  4.  When  one  place  has  latitude,  and  the  other  is  under  the 
equator:  e.  gr.  what  is  the  neareft  diftance  between  the  ifland  of  St. 
Thomas  in  lat.  o°  o',  and  long.  i°o^  E.  and  port  St.  Julian,  in  lat. 
48°  51'  S.  and  long  65°  10'  W.  ? 

Let  A  (fig.  23,)  reprefent  St.  Thomas,  AC  the  meafure  of  the 
angle  A  S  C  =  66°  ic'  diff  of  long,  about  the  fouth  pole  S,  at 
the  diftance  of  St.  Julian’s  co-lat.  defcribe  the  arc  a  a,  interfering 
S  C  P,  the  meridian  of  St.  Julian  in  B,  and  through  A,  B,  E  de¬ 
fcribe  a  great  circle ;  and  AB  is  the  diftance  fought ;  and  the  angles 
of  pofition  are  at  A  and  B.  .  • 

For  the  diftance :  in  the  triangle  A  C  B,  rad. :  cof.  of  either  leg 
AC::  cof.  of  the  other  C  B  :  cof.  hyp.  AB,  i.  e.  10,00000  :  9,60646 
(cof.  of  66°  io') : :  9,81825  (cof.  of  48°  51'  rsediff.  of  lat.) :  9,42471* 
the  cof.  of  740  35’,  the  diftance  required  ;  which  is  4475  miles,  lefs 
by  57  miles  than  the  diftance  found  by  Mercator’s  Sailing.  • 

For  the  angle  of  pofition  at  A  :  rad. :  fin.  AC::  cotang.  C  B  : 
cotang.  A,  i.  e.  10,00000:9,96129  (fin.  66°  tat-)  ::  9,94146  (co¬ 
tang.  48°  51') :  9,90275,  cotang,  of-  510  2  2',  the  angle  at  A. 

For  the  angle  at  B  :  rad.  fin.  CB:  : cotang  AC  :  cotang.  B, 
i.  e,  10,00000 ;  9,87679  (fin.  4b0  51')  : :  9,64517  (cotang.  66°  10'j 
5  «  .-9,52196, 
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:  9,52196,  cotang,  of  7 1°  36',  the  angle  at  B.  Hence  it  appears, 
that  a  (hip  failing  from  the  ifland  of  St.  Thomas  mult  firft  fhape  her 
courfe  S.  510  22 '  W.  and  then  by  conftantfy  altering  her  courfe  to¬ 
wards  the  weft,  fo  as  to  arrive  at  port  St.  Julian,  on  a  courfe  S.  71° 

36'  W.  fhe  will  have  failed  the  fhorteft  dilfance  between  thofe  places. 

Cafe  5.  When  the  latitudes  of  the  given  places  are  both  north, 
or  both  fouth ;  e.  gr.  what  is  the  neareft  diftance  between  the  Li¬ 
zard  and  the  ifland  of  Bermudas,  and  alfo  the  angles  of  polition  at 
each  place  ? 

Lat.  Lizard  490  57'  N.  and  long.  50  14'  W. 

Lat.  Bermudas  320  25'  N.  anil  long.  66°  38'  W. 

DifF.  long.  6i°  24'. 

Make  P  A  (fig.  24,)  —  570  35',  the  co-lat.  of  Bermudas  ;  P  a 
2340°  3^  the  co. -lat.  of  the  Lizard;  and  with  the  tangent  of  P  a 
defcribe  the  arc  a  a.  With  the  fecant  of  6i°24/  arcs,  defcribed 
fjom  P  and  S,  give  the  centre  of  the  circle  PCS,  the  meridian  of 
thd  Lizard,  and  it’s  interfe&ion  with  a  a  gives  B,  the  place  of  the 
Lizard:  th  intei  fperfed  arc  A  B  of  the  great  circle  defcribed  through 
A,  B,  and  D,  is  the  diftance  fought,  and  the  angles  PAB,  PBA, 
are  the  pofit ions  fought. 

For  the  diftance  r  in  the  triangle  APB,  rad.  :  cof.  APB::  tang. 
P  A  :  to  tang,  of  a  fourth  arc  M  :  i.  e.  10,00000  :  9,68006  (cof.  6i° 

*40"  JO>*97 21  (,ang-  57°  3 o')  :  9>87727»  tarig-  of  37*  =  M, 

which,  taken  from  the  co.-lat.  of  the  Lizard,  =  40°  3',  leaves  a 
fifth  arc  30  2/  =  N  :  then  cof.  M:  cof.  N  : :  cof.  of  fide  firft  ufed, 
PA:  cof.  fide  required  A  B  :  i.  e.  9,90225  (cof.  370  i')  :  9,99939 
(cof.  30  2')  :  :  9,72922  (cof.  co-lat.  or  fin.  lat.  320  25')  :  9,82636, 
cof.  47°54/,  the  required  diftance. 

For  the  angle  PBA  :  as  this  angle  is  oppofite  to  the  fide  ufed  in 
the  firft  proportion,  therefore  the  fourth  and  fifth  arcs  here  ufed,  are 
the  fame  as  above  :  fin.  N  :  fin.  M  : :  tang.  APB:  tang.  P  B  A,  i. 

e- 8*72359  (fin-  3°  2'J  :  9>77963(fine  ot'  37°  l')  : :  i°>2(5343  (tang- 
of  6i°  24')  :  11,31947,  tang,  of  87°  15'  =  PBA. 

For  the  angle  PAB  :  fim.PA  :  fin.  PBA  ::  fin.BP  :  fin.  PAB, 
i.  e.  9,92643  (fin.  570  35')  :  9,99950  (fin.  87°  15')  : :  9,80852  (fin. 
43°  3')  :  9,88159,  fin.  of  490  35'  =  P  A  B. 

Hence,  the  fhorteft  diftance  between  the  Lizard  and  Bermudas  is 
470  5-f/  —  2874  fea  miles,  lefs  by  178  miles  than  the  diftance  found 
by  Mercator’s  failing.  And  a  fhip  mufi  fail  from  the  Lizard  S.  87° 
15' W.  and  gradually  leflen  the  courfe,  fo  as  to  arrive  at  Bermudas 
on  the  rhumb  bearing  8.  490  35'  W.  ;  whereas  the  diredl  courfe  from 
one  to  the  other  as  found  by  Mercator’s  failing ,  is  S.  69°  2'  W. 

Cafe  6.  When  one  of  the  given  places  has  north  latitude,  and  the 
other  fouth  latitude ;  e.  gr.  what  is  the  neareft  diftance  from  the 
ifland  of  St.  Helena  to  the  ifland  of  Bermudas  ;  and  alfo  the  angles 
of  pofition  at  each  place? 

Bermudas  lat.  320  25'  N.  and  long.  66°  38''  W. 

St  Helena  lat.  l6°  0'  S.  and  long.  6°  i5/  W. 

DifF.  long.  6o°  23'. 

Make  Q  A  (fig.  25,)  =  160,  the  lat.  of  St.  Helena  ;  with  the 
tang,  of  P  az=  570  35',  the  co-lat.  ot  Bermudas,  defcribe  the  arc  a  a 
about  P ;  arcs  defcribed  from  P,  S,  with  the  fecant  6o°  23',  will 
give-tne  centre  of  the  circle  PCS,  the  meridian  of  Bermudas,  and 
it’s  interfedlion  B  with  a  a,  is  the  place  of  Bermudas.  Defcribe  a 
great  circle  through  A,  B,  D,  and  the  intercepted  arc  A  B  is-  the 
diftance  fought,  and  the  angles  PAB,  A  B  S,  are  the  pofitions  re¬ 
quired. 

For  the  diftance  A  B  :  in  the  triangle  A  B  P,  rad.  :  cof.  P  :  :  tang. 
PB  :  tang,  of  4th  arc  M  :  i.  e.  10,00000  :  0,69390  (cof.  6o°  23'')  : : 
10,19721  (tar.g.  570  3 fi)\  9,89111,  tang,  of  370  54',  wdiich  taken 
from *106°  ===  St.  Helena’s  N.  polar  diftance,  leaves  a  fifth  arc  = 
68°  6'  N.  Then  cof.  M  :  cof.  N  :  :  cof.  PB  :  cof.  A  B,  i.  e. 
9,89712  (cof.  37°54/}:  9,57169  (cof.  68°  6')  :  :  9,72922  (fin.  57°- 
350  :  9>4°379>  cof.  of  75°  19',  the  diftance  fought. 

For  the  angle  of  pofition  P  AB  :  fin.  N  :  fine  M  : :  tang.  P  :  tang. 
A,  i.  e.  9,96747  (fin.  68°  6')  :  9,78837  (fin-  37°  M')  : :  IO>2453° 
(tang.  6o°  23']  :  10,066a o,  tang,  of  49°  20'  =  the  angle  PAB. 

For  the  angle  APB:  rad.  :  cof.  P  : :  tang.  PA  :  tang.  M,  i.  e. 
R9, 00000  :  9,69390  (cof.  6o°  23')  :  :  10,54250  (tang.  106°)  : 
10,23640,  tang,  ot  590  53^;  but  this  fourth  arc  muff  be  like  PA, 
or  obtufe,  and  therefore  the  fupplement  5c0  53',  or  120°  j',  is 
the  fourth  arc  M  ;  and  the  difference  between  this  and  P  B  is  62°  32' 
for  N,  or  the  5th  arc.  And  fin.  N  :  fin.  M  :  :  tang.  P  :  tang.  ABP, 
i.  e.  9,94806  (fin.  62°  3?/)  :  9,93702  (fin.  120°  7')  :  :  10,24530 
(tang.  6o°  23'')  :  10,23426  tang,  ot  590  45'  :  therefore,  as  the  angle 
ABP  ought  to  be  obtufe,  it  is  the  fupplement  of  590  45'  i2o°  15''. 
A  fhip,  in  order  to  fail  from  St.  Helena  to  Bermudas,  on  the  arc  of 
a  great  circle,  muft  firft  fhape  her  courfe  N.  490  20'  W.  and  gra¬ 
dually  defiefl  from  the  north,  fo  as  to  arrive  at  Bermudas  on  a  courfe 
N-59°45'W.  after  having  run  750  igA  or  45 19  fea  miles.  The 
courfe  bv  Mercator’s  failing  is  N.  50°  f  W.  and  the  diftance  4527 
miles.  Whence  it  appears,  that  when  the  places  are  one  in  N.  lat. 
and  the  other  in  S.  lat.  there  is  but  a  final!  difference  between  the  re- 
fults  found  by  Mercator’s  and  great  circle  failing  ;  for  near  the  equa¬ 
tor  the  rhumb  lines  do  not  much  differ  from  great  circles. 

From  the  folutions  of  the  preceding  cafes  it  appears,  that  to  fail  on 
the  arc  of  a  great  circle,  the  fhip  muft  continually  alter  her  courfe  ; 
hut  as  this  is  a  difficulty  too  great  to  be  admitted  into  the  practice  of 
navigation,  i,  has  been  thought  fufficiently  ex  aft  to  effe.ft  this  bufinefs 
hy  a  kind  of  approximation,  that  is,  by  a  method  which  nearly  ap¬ 
proaches  to  x\\e  failing  on  a  great  circle  :  upon  this  principle,  that  in 
{mall  arcs,  the  difference  between  the  arc  and  it’s  chord  or  tangent 
ts  fo  finall,  that  they  may  be  taken  for  one  another  in  any  nautical 
operations:  ^nd,  accordingly, -it  is  fuppofed,  that  the  great  circles 
on  the  earth  are  made  up  of  Ihort  right  lines,  each  of  which  is  a  feg- 
ment  of  a  rhumb  line. 
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On  this  fuppofition  the  folution  of  the  following  problem  is  de¬ 
duced. 

Problem  II.  Having  the  latitudes  and  longitudes  of  the  places 
failed  from  and  bound  to,  given  ;  to  find  the  fucceffive  latitudes  ori 
the  arc  of  the  great  circle  in  thofe  places  where  the  alteration  in  longi¬ 
tude  fhall  be  a  given  quantity  ;  together  with  the  courfes  and  efif- 
tances  between  thofe  places. 

1  •  {’md  the  angle  of  pofition  at  each  place,  and  their  diftance  by 
one  of  the  preceding  cafes.  2.  Find  the  greateft  latitude  the  great 
circle  runs  through,  i.  e.  find  the  perpendicular  from  the  pole  to 
that  circle  ;  and  alfo  find  the  feveral  angles  at  the  pole,  made  by  the 
given  alterations  of  longitude  between  this  perpendicular  and  the 
fuccelfive  meridians  come  to.  3.  With  this  perpendicular  and  the 
polar  angles  feverally  find  as  many  correfponding  latitudes,  by  fay¬ 
ing,  as  rad.  :  tang,  greateft  lat.  : :  cof.  lft  polar  angie  :  tang,  rft  lat. 
and  :  :  cof.  2d  polar  angle  :  tang,  of  2d  lat.  &rc.  4.  Having  the 
feveral  latitudes  parted  through,  and  the  difference  of  longitude  between 
each,  find,  by  Mercator  s  failing,  the  courfes  and  diftances  between 
thofe  latitudes.  And  thefe  are  the  feveral  courfes  and  diftances  the 
fit  ip  m»ft  run,  to  keep  nearly  on  the  arc  of  a  great  circle.  The 
fmaller  the  alterations  in  longitude  are  taken,  the.  nearer  will  this 
method  approach  the  truth  ;  but  it  is  fufficient  to  compute  to  every 
five  degrees  of  difference  of  longitude  ;  the  length  of  an  arc  of  five 
degrees,  differing  from  it’s  chord,  or  tangent,  only  by  0,0002. 

As  an  example  of  this  method  of  folution  ;  a  fhip,  being  bound 
from  the  ifland  of  St.  Mary  to  Cape  Henry,  propofes  to  fail  as  near 
the  arc  of  a  great  circle  as  fhe  can  by  altering  her  courfe  at  every  5 
degrees  difference  of  longitude.  Required  the  latitude  at  each  time  of 
altering  the  courfe,  and  alfo  the  courfes  and  diftances  between  thofe 
feveral  latitudes  r 

Let  the  figure  be  defcribed,  and  the  computation  made,  as  in  Cafe 
3,  of  Prob.  1  ;  the  diftance  B  A  (fig.  26,)  is  found  to  be  420  6',  and 
the  <  A  or  <  B  —  730  9',  the  angle  of  the  pofition.  The  triangle 
APB  being  ifofceles,  the  perpendicular  PI  falls  in  the  middle  of 
A  B ;  and  the  latitudes,  courfes  and  diftances  being  known  in  run¬ 
ning  the  half  BI,  thofe  in  the  half  I  A  will  alfo  be  known.  Let  the 
,  points  a,  b,  c,  d,  &c.  be  the  places  come  to  on  each  alteration  of  5 
degrees  longitude  ;  then  will  the  arcs  P a,  P b,  Pc,  P d,  &c.  be  the 
relpeftive  co-latitudes  of  thofe  places,  and  they  are  the  hypothenufes 
of  the  right-angled  fpheric  triangles  P  I  a,  P  I  b,  Pic,  PI  d.  Sec. 
In  the  triangle  P  I  B,  given  PB  =  ,53°,  PBI  =  730  g' ,  to  find  PI, 
rad.  :  fin.  PB  :  :  fin.  B  :  fin.  PI,  i.  e.  10  ,00000  :  9,90235  (fin.  of 
53°) : :  9>98°94  (rm-  73°  9') :  9>88329  of  490  5T  —  PI.  Now 

I  P  B  =£:  =  260  43V  ;  IP*—  21°  43!';  m  =  i6° 

43l/  i  I  P  c  =  1 1°  42j  ;  I  P  d  =  6°  43V  ;  and  thefe  are  the  feve¬ 
ral  polar  angles. 


21°  43I' 

1 6°  43*' 

”°  43i* 

6°  AW 

T  hen  rad. - —  10,00000 

Toco-tang.  PI  =49° 51'  9,92612 
To  cofine  polar  angle  9,96800 

10,00000 

9,92612 

9,98123 

10,00000 

9,92612 

9,99084 

10,00000 

9,92612 

9,99700 

To  tang.  lat.  —  —  9,89412 

9>9°735 

9,91696 

9,92312 

Which  are  38°  f 

b8°  56' 

39°  '33' 

39°  Si 

The  degrees  and  minutes  fet  over  each  column  are  the  polar  an¬ 
gles  ufed  in  that  proportion,  and  the  correfponding  latitudes  ftand  at 
bottom. 

Hence  it  appears  the  fhip  muft  firft  fail  from  the  lat.  370  o'  N.  to 
lat.  38°  S'  N.  thence  to  lat.  38°  56'  N.  thence  to  lat.  390  33' ; 
thence  to  lat.  390  57'  N.  thence  to  lat.  40°  9'  N.  which  is  the 
greateft  latitude  ihe  muft  go  to  :  and  from  thence  file  muft  proceed 
through  the  latitudes  390  57',  390  33^,  38°  56',  38°  5',  and  fo  to 
370  o',  the  parallel  lhe  fet  out  from,  and  in  which  fhe  is  to  find 
Cape  Henry.  Now  between  thefe  feveral  latitudes,  with  the  re- 
fpeftive  differences  of  longitude,  find,  by  Mercator’s  Jailing,  the 
courfes  and  diftances.  It  the  refult  of  the  feveral  operations,  in  the 
quertions  of  great  circle  failing,  be  entered  in  fuch  a  table  as  the  fol¬ 
lowing,  it  will  be  found  convenient  to  the  operator. 


t  Polar  Angles. 

SuccelL 

Longs. 

SuccelL 

Lars. 

Dirt. 

Long. 

DitF. 

Lar. 

Merid. 

Parts. 

Mend. 
D.  Lat. 

Cour. 

Dill, 

!  <  I  P  B  26°  43&' 

22"  56' 

37d  00' 

12392,6 

246  6 

<  1  P  a  21  432 

27  56 

38  °5 

300 

"0 

24-74.6 

82,0 

74*43 

<IP£  16  43^ 

32  56 

38  56 

300 

5‘ 

2.S39-8 

65,2 

77,44 

2  40,0 

<  I  P  c  n  432 

37  56 

39  33 

3°° 

37 

2587,6 

47.8 

80,57 

235*2 

<  I  P  ^  6  432 

42  56 

49  392 

39  57 

40  09 

300 

4°3’5 

24 

12 

2618,8 

2634,5 

3».2 

>6i7 

84,04 

87,46 

232,2 

3°7»9 

1261,9 

The  column  of  diftances  being  fummed  up  amounts  to  1261,9, 
which  being  doubled  gives  2523,8  miles  for  the  diftance  between  St. 
Mary  and  Cape  Henry  ;  differing  from  the  diftance  found  in  a  great 
circle  ( Cafe  3,  Prob.  1,)  by  2,2  fea  miles.  And  the  courfes  the  fhip 
muft  Iteer  are,  firft,  N.  740  43'  W.  then  N.  770  44'  W.  &c.  on  the 
courfes  in  the  table,  and  to  run  the  diftances  246,6,  &c.  miles  corref¬ 
ponding  to  them. 

The  track  of  a  lhip,  when  diredled  nearly  in  the  arc  of  a  great 
circle,  may  be  delineated  on  the  Mercator’s  chart,  by  marking  on  it, 
by  the  help  of  the  latitudes  and  longitudes,  the  fucceffive  places 
where  the  fhip  is  to  alter  her  courfe  ;  then  thofe  places  or  points  being 
joined  by  right  lines,  will  thew  the  path  along  which  the  fliip  is  to 
fail,  under  the  propofed  circumftances. 

To  bring  failing  to  certain  rules,  M.  Renau  computes  the  force  of 
the  water,  againft  the  {hip’s  rudder,  ftem,  and  fide  ;  and  that  of  the 
wind  againft  her  fails.  In  order  to  this,  he,  I.  confiders  all  fluid 
bodies,  as  the  air,  water,  Sec.  as  compofed  of  little  particles,  which 
when  they  ait  upon,  or  move  againft  any  furface,  do  all  move  pa* 
rallel  to  one  another,  or  ftrike  againft  the  furface  after  the  fame 
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i47°] 


N  A  V  I  G 


manner.  2.  That  the  motion  of  any  body,  with  regard  to  the  fa  - 

face  on  which  it  is  to  (trike,  muft  be  enher  perpendicnlar  pa  allel, 

or  oblique.  In  the  firft  cafe,  the  body  (trikes  with  all  it  s  force, 
which  will  be  greater  or  lefs,  according  as  the  body  moves  fw  fter 
or  (lower.  In  the  fecond  cafe,  the  line  of  motion  ab  (Plate  115, 
fig.  27,)  will  not  aflfea  the  furface  at  all  becaufe  it  is  no  way  op. 
pofed  to  it ;  nor  can  the  moving  body  (trike  upon  it,  or  touch  U. 
In  the  third  if  the  line  of  motion,  A  D,  be  oblique  to  the  furface, 
DC,  fo  that  the  angle  of  incidence  be  ADC,  then  the  motion 
of  the  body  in  the  line  A  D  may  be  refolved  into  two  diredions,  viz. 

into  AE,  or  BD,  and  into  AB  But  the  diredion  or  line  of  mo. 

tion  AE,  being  parallel  to  the  furface,  D  C,  cannot  affect  it  at  all  , 
fo  that  the  whole  motion  of  the  body,  A,  in  that  oblique  manner  ot 
ftrikine  on  the  furface,  will  be  expounded  by  the  perpendicular  line, 
AB.  And  if  D  A  be  made  the  radius  of  a  circle,  whofe  center  is  at 
D,  BA  will  be  the  fine  of  the  angle  of  incidence,  ADC. 

Hence  it  is  deduced,  that  the  force  of  a  particle  of  air,  or  water, 
as  A,  (hiking  againft  the  furface,  D  C,  which  may  reprefent,  either 
a  fail,  or  the  rudder  of  a  (hip,  in  the  oblique  direction,  AD,  will  be 
to  the  perpendicular  force  thereof,  as  BA  is  to  D  A  ;  that  is,  as  the 
fine  of  the  angle  of  incidence  is  to  the  radius. 

And  fince  what  is  thus  true  of  one  particle,  fingly  confidered,  will 
be  true  of  all  the  particles  of  any  fluid  body  colle&ively  ;  it  will 
follow,  that  the  force  of  the  air  or  water,  ftriking  perpendicularly 
upon  a  fail  or  rudder,  to  the  force  of  the  fame,  in  any  oblique  im- 
pingency,  will  be  as  the  fquare  of  the  radius  to  the  fquare  of  the  line 
of  the  angle  of  incidence :  and  confequently,  that  all  oblique  forces 
of  the  wind  againft  the  fails,  or  of  the  water  againft  the  rudder, 
will  be  to  one  another  as  the  fquares  of  the  fines  of  the  angles  ot 
incidence. 

If  the  different  degrees  of  velocities  be  confidered,  it  will  be  found, 
that  the  forces  will  then  be  as  the  fquares  of  the  velocities  of  the 
moving  air  or  water  ;  that  is,  a  wind  that  blows  thrice  as  firong,  or 
moves  thrice  as  fwift,  as  another,  will  have  nine  times  the  force  upon 
the  fail.  And  it  being  alfo  indifferent,  whether  you  confider.  the 
motion  of  a  folid  in  a  fluid,  whofe  particles  are  at  reft  ;  or  of  thofe 
particles  moving  all  parallel  againft  a  folid  that  is  at  reft ;  the  reci¬ 
procal  impreflions  being  always  the  fame  ;  if  a  folid  be  moved  with 
different  velocities  in  the  fame  fluid  matter  (as  fuppofe  water),  the 
different  refiftances  which  it  will  receive  from  that  waiter,  will  be  in 
the  fame  proportion  as  the  fquares  ot  the  velocities  of  that  body. 

Let  H  M  (fig.  28,)  reprefent  a  (hip,  C  D  the  pofition  of  the  fail, 
and  AB  the  courfe  of  the  wind  blowing  towards  B.  Draw  BG  per¬ 
pendicular  to  the  fail,  and  G  K  perpendicular  to  the  line  of  the  keel 
produced  HMK.  By  what  is  faid  above,  the  fail,  C  D,  will  be  driven 
by  the  wind,  AB,  according  to  the  direttion  of  the  line  BG.  So  that 
if  (he  could  divide  the  water  every  way  with  the  fame  facility,  as  (he 
doth  with  her  head,  the  (hip  would  go  diredlly  to  the  point,  G,  along 
the  line,  BG.  And  if  H  K  reprefent  her  diredl  courfe,  (lie  (hould  have 
got  forward  the  length,  BK,  and  fideways  (he  (hould  have  gone  the 
quantity,  GK.  But  as  her  length  is  much  greater  than  her  breadth, 
fo  (he  will  divide  the  water,  or  make  her  way  in  it  with  more  difficulty 
with  her  fide,  than  with  her  head  or  ftern ;  on  which  account,  (he 
fhall  not  run  fideways  fo  far  as  KG,  but  will  fall  (hort  of  it  in  pro¬ 
portion  to  the  faid  difficulty  of  dividing  the  water  with  her  fide,  that 
is,  if  the  refiftance  (he  finds  in  her  paffing  through  the  water  fide¬ 
ways,  be  to  that  of  paffing  lengthways,  fuppofe,  as  ten’  to  one,  then 
will  not  the  (hip  get  fideways  above  a  tenth  part  of  the  line  GK. 
Wherefore,  if  KG  be  found  to  GL  in  the  ratio  of  the  refiftance  of 
the  fide  to  that  of  the  ftern,  and  the  line  BL  be  drawn  ;  the  (hip 
will  go  the  point,  L,  along  the  line  B  L,  in  the  fame  time  as  it 
would  have  gone  to  G,  if  it  could  have  divided  the  water  every  way 
equally.  This  part,  KL,  is  called  the  drift,  or  lee- way,  of  a  (hip, 
and  the  angle,  KBL,  is  her  degrees  of  lee- way  ;  as  the  angle,  ABK, 
expreffes  how  near  the  wind  (he  lies. 

After  this,  the  author  proceeds  to  demonftrate,  that  the  bed  pofition 
or  fituation  of  a  (hip,  fo  as  (lie  may  make  the  leaf!  lee- way,  but  go  wind¬ 
ward  as  much  as  poffible,  is  this:  that,  let  the  fail  have  what  fituation 
it  will,  the  (hip  be  always  in  a  line'bife&ing  the  complement  of  the 
wind’s  angle  of  incidence  upon  the  fail ;  that  is,  fuppofing  the  fail 
in  the  pofition,  BC,  (fig.  29,)  the  wind  blowing  from  A  to  B,  and, 
confequently,  the  angle  of  the  wind’s  incidence  on  the  fail  ABC, 
and  it’s  complement  CBE:  then  muft  the  (hip  be  putin  the  po¬ 
fition  BK,  or  move  in  the  line  BK,  bife£ting  the  angle  CBE. 

He  (hews  farther,  that  the  angle  which  the  fail  ought  to  make 
with  the  wind,  i.  e.  the  angle  ABC,  ought  to  be  but  24  degrees  ; 
that  being  the  mod  advantageous  fituation  to  go  to  windward,  the 
moft  that  is  poffible.  And  in  order  to  bring  this  to  bear  in  practice, 
he  duetts  to  put  marks  to  the  (heets,  braces,  and  bow-lines  of  the 
lower  fails,  to  know  when  they  are  in  their  beft  fituation  ;  and  then, 
even  in  the  night,  when  the  marks  of  a  brace,  or  of  a  (heet,  (hall 
come  to  the  cleat,  one  may  be  pretty  well  affured,  that  the  fail  trims 
well.  . 

To  this  might  be  added,  many  curious  things  from  Borelli  de  Vi 
Percullionis,  concerning  the  different  directions  given  to  a  veffel 
from  the  rudder,  when  failing  with  a  wind,  or  floating  without  fails 
in  a  current:  in  the  former  cafe,  the  head  of  the  (hip  always  coming 
to  the  rudder,  and  in  the  latter  always  flying  off  from  it. 

In  order  to  illuftrate,  by  examples,  the  various  modes  of  Jailing, 
as  they  depend  on  the  different  degrees  and  fituations  of  the  wind, 
with  regard  to  the  courfe  of  the  veffel,  the  plan  of  a  number  of  (hips 
proceeding  on  various  courfes  is  reprefented  Plate  1 15,  fig.  go,  which 
exhibits  the  32  points  of  the  compafs,  of  which  C  is^the  center  ; 
the  direction  of  the  wind,  which  is  northerly,  being  expreffed  by  the 
arrow.  1 

.  It  has  been  obferved,  in  the  article  Close-hauled,  that  a  (hip 
in  that  fituation  will  fail  nearly  within  fix  points  of  the  wind.  Thus 
the  (hips  B  and  y  are  clofe-hauled,  the  former  being  on  the  larboard 
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tack,  fleering  E.  N.  E.  and  the  latter  on  the  (larboard  tack,  failing 
W.N.  W.  with  their  yards,  ab,  bflaced  obliquely,  as  fiutable  to 
that  manner  of  Jailing.  The  line  of  battle,  on  the  larboard  tack, 
would  accordingly  be  cxprdled  by  CB,  and  on  the  (larboard  by  C y. 

When  a  (hip  is  neither  clofe-hauled,  nor  (leering  afore  the  wind, 
(lie  is  in  general  faid  to  be  failing  large.  The  relation  of  the  wind 
to  tier  courfe  is  precifely  determined  by  the  number  of  points  be¬ 
tween  the  latter  and  the  courfe  clofe-hauled.  Thus  the  (hip  c  and  x 
have  the  wind  one  point  large,  the  former  (leering  E.  by  N.  and  the 
latter  W.  by  N.  The  yards  remain  ahnoft  in  the  fame  pofition  as 
in  Bandy:  the  bowlines  and  flieets  of  the  fails  being  only' a  little 
flackened. 

The  (hips  cl  and  u  have  the  wind  two  points  large,  the  one  (leer¬ 
ing  E.  and  the  other  W.  In  this  manner  of  falling,  however,  the 
wind  is  more  particularly  faid  to  be  upon  the  beam,  perpend:  culairt 
chi  vent ,  as  being  at  right  angles  with  the  keel,  and  coinciding  with 
the  pofition  of  the  (hip's  beams.  The  yards  are  now  more  acrofs  the 
(hip,  and  the  bowlines  are  caft  off,  and  the  (beets  more  relaxed  ;  fi>. 
that  the  effort  of  the  wind  being  applied  nearer  to  the  line  of  the 
(hip’s  courfe,  her  velocity  is  greatly  augmented. 

In<?  and  t  the  (hips  have  the  wind  three  points  large,  or  one  point 
abaft  the  beam,  the  courfe  of  the  former  being  E.  by  S.  and  that  of 
the  latter  W.  by  S.  The  (heets  are  dill  more  flowing  •  the  angle 
which  the  yards  make  with  the  keel  farther  diminiftted  ;  and  the 
courfe  accelerated  in  proportion. 

The  (hips  f  and  f,  the  firft  of  which  (leers  E.  S.  E.  and  the  fecond 
W.  S.  W.  have  the  wind  four  points  large,  or  two  points  abaft  the 
beam.  In  g  and  r  the  wind  is  five  points  large,  or  three  points 
abaft  the  beam,  the  former  failing  S.  E.  by  E.  and  the  latter  S.  W. 
by  W.  In  both  thefe  fituations  the  (heets  are  dill  farther  flackened, 
and  the  yards  laid  yet  more  athwart  the  (hip’s  length,  in  proportion 
as  the  wind  approaches  the  quarter. 

The  (hips  h  and  y,  (leering  S.  E.  and  S.  W.  have  the  wind  fix 
points  large,  or  more  properly  on  the  quarter ;  which  is  confidered 
as  the  moft  favourable  manner  of  failing ,  becaufe  all  the  fails  co¬ 
operate  to  increafe  the  (hip’s  velocity  ;  whereas,  when  the  wind  is 
right,  as  in  the  fillip  m,  it  is  evident,  that  the  wind,  in  it’s  paf- 
fage  to  the  foremoft  fails,  will  be  intercepted  by  thofe  which  are  far¬ 
ther  aft.  When  the  wind  is  on  the  quarter,  the  fore-tack  is  brought 
to  the  cat-head  ;  and  the  main-tack  being  caft  off,  the  weather-clue 
of  the  main-fail  is  hoifted  up  to  the  yard,  in  order  to  let  the  wind 
pafs  freely  to  the  fore-fail ;  and  the  yards  are  difpofed  fo  as  to  make 
an  angle  of  about  two  points,  or  nearly  22°,  with  the  keel. 

The  (hips  i  and  p,  of  which  the  former  fails  S.  E.  by  S.  and  the 
latter  S.  W.  by  S.  are  faid  to  have  the  wind  three  points  on  the  lar¬ 
board  or  (larboard  quarter :  and  thofe  expreffed  by  k  and  yo,  tws 
points ;  as  (leering  S.  S.  E.  and  S.  S.  W.  in  both  which  pofitions 
the  yards  make  nearly  an  angle  of  160,  or  about  a  point  and  a  half, 
with  the  (hip’s  length. 

When  the  wind  is  one  point  on  the  quarter,  as  in  the  fihips  l  and 
»,  whofe  courfes  are  S.  by  E.  and  S.  by  W.  the  fituation  of  the 
yards  and  fails  is  very  little  different  from  the  laft  mentioned  ;  the 
angle  which  they  make  with  the  keel  being  fomewhat  lefs  than  a 
point,  and  the  ftay-fails  being  rendered  of  very  little  fervice.  The 
(hip  m  fails  right  afore  the  wind,  or  with  the  wind  right  aft.  In  this 
pofition  the  yards  are  laid  at  right  angles  with  the  (hip’s  length :  the 
ftay-fails,  b.eing  intirely  ufelefs,  are  hauled  down  :  and  the  main-fail 
is  drawn  up  in  the  brails,  that  the  fore-fail  may  operate;  a  meafure 
which  conliderably  facilitates  the  (leerage,  or  effort  of  the  helm.  As 
the  wind  is  then  intercepted,  by  the  main-top-fail  and  main-top¬ 
gallant-fail,  in  it’s  paflage  to  the  fore-top-fail  and  fore-top -gallant- 
fail,  thefe  latter  are  by  confequence  intirely  becalmed,  and  might 
therefore  be  furled,  to  prevent  their  being  fretted  by  flapping  againft 
the  mad,  but  that  their  effort  contributes  greatly  to  prevent  the  fillip 
from  broaching-to,  when  (he  deviates  from  her  courfe  to  the  right 
or  left  thereof. 

Thus  all  the  different  methods  of  failing  may  be  divided  into  four, 
viz.  clofe-hauled,  large,  quartering,  and  afore  the  wflnd ;  all  which 
relate  to  the  direction  of  the  wind  to  the  (hip’s  courfe,  and  the  ar¬ 
rangement  of  the  fails.  See  tfie  articles  Drift  and  Leeway. 

Signals  at  fea,  are  figns  made  by  the  admiral  or  commander  in 
chief  of  a  fquadron  of  (hips,  either  in  the  day  or  by  night,  whether 
for  failing,  for  fighting,  or  for  the  better  fecurity  of  the  merchant- 
fihips  under  their  convoy.  Thefe  figtials  are  very  numerous  and  im¬ 
portant  ;  being  all  appointed  and  determined  by  order  of  the  lord 
high-admiral,  or  lords  of  the  admiralty;  and  communicated  in'the 
inftruttions  fent  to  the  commander  of  every  (hip  of  the  fleet  or  fqua¬ 
dron,  before  their  putting  out  to  fea. 

Signals  by  day.  When  the  commander  in  chief  would  have 
them  prepare  for  failing,  he  firft  loofes  his  fore-top-fail,  and  then  the, 
whole  fleet  are  to  do  the  fame.  When  he'would  have  them  unmoor, 
he  loofes  his  main-top-fail,  and  fires  a  gun,  which  in  the  royal  navy 
is  to  be  anfwered  by  every  flag-(hip.  When  he  would  ha\e  them 
weigh,  he  loofes  his  fore-top-l’ail,  and  fires  a  gun,  and  fometimes 
hauls  home  his  (heets:  the  gun  is  to  be  anfwered  by  every  flag-(hip> 
and  every  (hip  to  get  to  fail  as  foon  as  it  can.  If  with  rite  leeward- 
(ide,  the  fternmoft  (hip  is  to  weigh  firft.  When  he  would  have  the 
weather-moft  and  head-moll  lhips  to  tack  firft,  he  hoifts  the  union- 
flag  at  the  fore-top-maft-bead,  and  fires  a  gun,  which  each  fiag-fliip 
anfwers ;  but,  if  he  would  have  the  ltem-moll  and  leeward-moll  lhips 
to  tack  firft,  he  hoifts  the  union-flag  at  the  mizen-top-maft-head, 
and  fires  a  gun  ;  and,  when  he  would  have  all  the  whole  fleet  tack, 
he  hoifts  an  union,  both  on  the  fore  and  mizen-top-maft-heads,  and 
fires  a  gun.  When,  in  bad  weather,  he  would  have  them  wear,  and 
bring  to  the  ether  tack,  he  hoifts  a  pendant  on  the  enfign-ftaff,  and 
fires  a  gun ;  and  then  the  leeward-moll  and  ftern-moft-lhips  are  to 
wear  firft,  and  bring  on  the  other  tack,  and  lie  by,  or  go  on  with  an 
cafy  fail,  till  he  comes  a-head  :  every  flag  is  to  anfwer  with  the  fame 
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Jignal.  If  they  are  lying  by,  or  failing  by  a  wind,  and  the  admiral 
would  have  them  bear  up  and  fail  before  the  wind,  he  hoifts  his  cn- 
fign  and  fires  a  gun,  which  the  flags  are  to  anfwer:  and  then  the 
leewardmoft  fhips  are  to  bear  up  firft,  and  to  give  room  for  the 
weathermoft  to  wear,  and  fail  before  the  wind  with  an  eafy  fail,  till 
the  admiral  comes  ahead.  But  if  it  fliould  happen,  when  the  ad¬ 
miral  hath  occafion  to  wear  and  fail  before  the  wind,  that  both  jack 
and  enfign  be  abroad,  he  will  haul  down  the  jack,  before  he  fires 
the  gun  to  wear,  and  keep  it  down  till  the  fleet  is  before  the  wind. 
When  they  are  failing  before  the  wind,  and  he  would  have  them 
bring  to,  with  the  (larboard  tacks  aboard,  he  hoifts  a  red  flag  at  the 
flag-ftafF,  on  the  mizen-top-maft-head,  and  fires  a  gun.  But  if  they 
are  to  bring  to  with  the  larboard  tack,  he  hoifts  a  blue  flag  at  the 
fame  place,  and  fires  a  gun,  and  every  fhip  is  to  anfwer  the  gun. 
When  any  Ihip  difcovers  land,  he  is  to  hoift  his  jack  and  enfign  and 
keep  it  abroad,  till  the  admiral  or  commander  in  chief  anfwers  him, 
by  hoifting  his  ;  on  fight  of  which,  he  is  to  haul  down  his  enfign. 

If  any  difcovers  danger,  he  is  to  tack  and  bear  up  from  it,  and  to  ■ 
hang  his  jack  abroad  from  the  main-top-maft  crofs-trees,  and  fire  | 
two  guns  :  but,  if  he  Ihould  ftrike  or  (tick  fall,  then,  befides  the  jj 
fame  Jignal  with  his  jack,  he  is  to  keep  firing,  till  he  fees  all  the  fleet 
obferve  him,  and  endeavour  to  avoid  the  danger.  When  any  fees  a 
Ihip  or  fhips  more  than  the  fleet,  he  is  to  put  abroad  his  enfign,  and 
there  keep  it,  till  the  admiral’s  is  out,  and  then  to  lower  it,  as  often, 
as  he  fees  Ihips,  and  (land  in  with  them,  that  fo  the  admiral  may  j 
know  which  way  they  are,  and  how  many  ;  but  if  he  be  at  fuch  a  | 
diftance,  that  the  enfign  cannot  well  be  difcovered,  he  is  then  to  lay 
his  head  towards  the  fhip  or  Ihips  fo  defcried,  and  to  brail  up  his 
low  fails,  and  continue  hoifting  and  lowering  his  top-fails,  and  ma-  j 
king  a  waft  with  his  top-gallant  fails,  till  he  is  perceived  by  the 
admiral.  When  the  admiral  would  have  the  vice-admiral;  or  him 
that  commands  in  the  fecond  port  of  the  fleet,  to  fend  out  fhips  to 
chace,  he  hoifts  a  flag,  ftriped  white  and  red,  on  the  flag-ftafF,  at  the 
fore-top-maft-head,  and  fires  a  gun.  But,  if  he  would  have  the 
rear-admiral  dofo,  he  then  hoifts  the  fame  Jignal  ori  the  flag-ftafF,  at 
the  mizen-top-maft-head,  and  fires  a  gun.  When  the  admiral  would 
have  any  fhip  to  chace  to  windward,  he  makes  a  Jignal  for  fpeaking 
with  the  captain,  and  he  hoifts  a  red  flag  in  the  mizen-flirowds,  and 
firesagurl:  but,  if  tochace  to  leeward,  a  blue  flag;  and  the  fame 
Jignal  is  made  by  the  flag,  in  w’hofe  divilion  that  (hip  is.  When  he 
tvould  have  them  give  over  chace,  he  hoifts  a  white  flag  on  his  flag- 
ftafFatthe  fore-top-maft-head,  and  fires  a  gun  :  whichjignal  is  to  be 
madealfoby  that  flag-Ihip  which  is  neareft  the  Ihip  that  gives  chace, 
till  the  chacing  fhip  fees  the  fignal.  In  cafe  of  fpringing  a  leak,  or 
any  other  difalier  that  difables  their  (hip  from  keeping  company, 
they  are  to  haul  up  their  courfes,  and  fire  two  guns.  When  any 
Ihip  would  fpeak  with  the  admiral,  he  muft  fpread  an  Englifh  en¬ 
fign,  from  the  head  of  his  main,  or  fore-top-maft,  downwards  on 
thefhrouds,  lowering  his  main,  or  fore-top-fail,  and  firing  guns,  till 
the  admiral  obfetve  him  ;  and  if  any  fhip  perceive  this,  and  judgeth 
the  admiral  doth  not,  that  Ihip  muft  make  the  fame  fignal,  and 
make  the  beft  of  his  way  to  acquaint  the  admiral  therewith,  who 
will  anfwer  by  firing  one  gun.  When  the  admiral  would  have  the 
fleet  to  prepare  to  anchor,  he  hoifts  an  enfign,  ftriped  red,  blue,  and 
white,  on  the  enfign-ftafF,  and  fires  a  gun,  and  every  flag-fhip  makes 
the  fame  fignal.  If  he  would  have  the  fleet  moor,  he  hoifts  his 
mizen-top-fail,  with  the  clue-lines  hauled  up,  and  fires  a  gun.  If 
he  would  have  the  fleet  cut  or  flip,  he  loofes  both  his  top-fails,  and 
fires  two  guns ;  and  then  the  leeward  Ihips  are  to  cut  or  flip  firft, 
to  give  room  to  the  weathermoft  to  come  to  fail.  So  if  he  would 
have  any  particular  fhip  to  cut  or  (lip,  and  to  chace  to  windward, 
he  makes  the  fignal  for  fpeaking  with  that  Ihip,  hoifts  a  red  flag  in 
the  mizen-Ihrowds,  and  fires  a  gun  ;  but,  if  the  (flip  is  to  chace  to 
leeward,  he  hoifts  a  blue  flag  as  before.  If  he  would  have  the  fleet 
exercife  their  fmall  arms,  he  hoifts  a  red  flag  on  the  enfign  ftafF,  and 
fires  a  gun  ;  but,  if  the  great  guns,  then  he  puts  up  a  pendant  over 
the  red  flag. 

Signals  by  night,  to  be  obferved  at  an  anchor,  weighing  an¬ 
chor,  and  failing,  are  as  follow.  When  the  admiral  would  have  the 
fleet  to  unmoor,  and  ride  Ihort,  he  hangs  out  three  lights,  one  over 
another  in  the  main-top-maft  fhrowds,  over  the  conftant  light  in  the 
main-top,  and  fires  two  guns,  which  are  to  be  anfwered  by  flag- 
Ihips  :  and  each  private  Ihip  hangs  out  a  light  in  the  mizen  fhrouds. 
Note,  that  all  guns,  fired  for  fignals  in  the  night,  muft  be  fired  on 
the  fame  fide,  that  they  may  make  no  alteration  in  the  found.  When 
he  would  have  them  weigh,  he  hangs  a  light  in  the  main-top-maft 
fhrowds,  and  fires  a  gun,  which  is  to  be  anfwered  by  all  the  flags, 
and  every  private  Ihip  rnuft  hang  out  a  light  in  his  mizen  Ihrowd. 
When  he  would  have  them  tack,  he  hoifts  two  flags  on  the  enfign- 
ftafF,  one  over  another,  above  the  conftant  light  in  his  poop,  and 
fires  a  gun,  which  is  to  be  anfwered  by  all  the  flags :  and  every  pri¬ 
vate  Ihip  is  to  hang  out  a  light  extraordinary,  which  is  not  to  be 
taken  in,  till  the  admiral  takes  in  his.  After  the  fignal  is  made,  the 
leewardmoft  and  fternmoft  Ihips  muft  tack  as  fall  as  they  can,  and 
the  fternmoft  flag-(hip,  after  he  is  about  on  the  other  tack,  is  to 
lead  the  fleet,  and  him  they  are  to  follow',  to  avoid  running  foul  of 
one  another,in  the  dark.  When  he  is  upon  a  wind,  and  would  have 
the  fleet  veer,  and  bring  to  on  the  other  tack,  he  hoifts  up  one  light 
on  the  mizen-peek,  and  fires  three  guns,  which  is  to  be  anfwered 
by  the  flag-fhips,  and  every  private  (hip  muft  anfwer,  with  one  light 
at  the  mizen-peek.  Tne  fternmoft  and  leewardmoft  Ihips  are  to 
bear  up  as  foon  as  the  fignal  is  made.  WWen  he  would  have  them,  in 
blowing  w'eather,  to  lie  a  try,  ihort,  or  a  hull,  or  with  the  head- 
fails  braced  to  the  mart,  he  will  form  lights  of  equal  height,  and  fire 
five  guns,  which  are  to  be  anfwered  by  the  flag-Ihips,  and  then  every 
private  ihip  muft  fhew  four  lights  ;  and  after  this,  if  he  would  have 
them  make  fail,  he  then  fires  ten  guns,  which  are  to  be  anfwered 
by  all  the  flags,  and  then  the  headmoft  and  W'eathermoft  Ihips  are 
to  make  fail  firft.  When  the  fleet  is  failing  large,  or  before  the 


wind,  and  the  admiral  would  have  them  bring  to,  and  lie  by  with 
heir  (larboard  tacks  aboard,  he  puts  out  four  lights  in  the  ffire- 
hrowds,  and  fires  fix  guns  ;  but  if  with  the  larboard  tacks  aboard 
1C  mcs  f  'ghtguns,  which  are  to  be  anfwered  by  the  flag-(hips  •  and 
ever)  pnvate  (hip  muft  fhew  four  lights.  The  windmoft  (hips  muft 
nng  to  hi  ft.  \\  henever  the  admiral  alters  hiscourfc,  he  fires  one 
r,un,  w  ithout  altering  his  lights,  which  is  to  be  anfwered  by  all  the 
ag  tups.  !(•  any  Ihip  hath  occafion  to  lie  (horr,  or  by,  after  the 
f,Ce  ?at  ^a<^e  fail,  he  is  to  fire  one  gun,  and  (hew  three  lights  in 
e mizen-fhrou  ds.  When  anyone  firft  difcovers  land,  or  danger, 
eisto  new  as  many  figns  as  lie  can,  to  fire  one  gun,  and  to  tack, 

-in  A-r  to*  'C :  anc*  ^  anF  one  happens  to  I'pri  ng  a  leak,  of 
any  neditabled  from  keeping  company  with  the  fleet,  he  hangs  out 

"o  e(lual  height,  and  fires  guns'till  he  is  relieved  by  fome 

0  f  V)6  ?ect’  ^  an)'  ?ne  Covers  a  fleet,  he  is  to  fire  guns, 
a  'c  a  e  hies,  put  one  light  out  on  the  main-top,'  three  on  the 
poop,  to  eer  alter  them,  and  to  continue  firing  of  guns,  unlefs  the 
admiral  call  him  oh,  by  fleering  another  courfe,  and  fire  two  or  three 
guns;  for  then  he  muft  follow  the  admiral.  When  theadmiral  an¬ 
chors,  he  nres  two  guns,  a  fmall  (pace  of  time  one  from  the  other, 

milft  1°  bera"lvvereTd  by  the  flag  (hips  ;  and  every  urivate  Ihip 
mud  (hew  two  lights.  When  the  admiral  would  have'the  fleet  to 
moor,  he  puts  a  light  on  each  top-maft-head,  and  fires  a  gun,  which 
is  to  be  amvvered  by  the  flag-Ihips,  and  every  private  fhip  is  to  (hew 
one  hght.  If  he  would  have  them  lower  their  yards  and  top-mails, 
he  hoifts  one  light  upon  his  enfign  ftafF,  and  fires  one  gun;  which  is 
to  be  anfwered  by  the  flag-(hips,  and  every  private  (hip  rnuft  (hew 
one  light.  And  when  he  would  have  them  hoift  their  yards  and  top- 
mafts,  he  puts  but  two  lights,  one  under  the  other,' in  the  mizen- 
top-maft  (hrowds,  and  fires  one  gun  ;  which  is  to  be  anfwered  by 
tne  nag-ihips,  and  each  private  ihip  muft  (hew  one  light  in  the 
mizcn-lhrou  ds.  If  any  ftrange  drip  be  difcovered  coming  into  the 
lieet,  the  next  (hip  is  to  endeavour  to  fpeak  with  her,  and  bring  her 
to  an  anchor,  and  not  fufFer  her  to  pafs  through  the  fleer.  And  if 
any  one  difcovers  a  fleet,  and  it  blows  fo  hard  that  he  cannot  come 
to  give  the  admiral  notice  timely,  he  is  to  hang  out  a  great  number  of 
lights,  and  to  continue  firing  gun  after  gun,  till  the  admiral  anfwers 
him  with  one.  When  the  admiral  would  have  the  fleet  to  cut  or 
Hip,  he  hangs  out  four  lights,  one  at  each  main-yard-arm,  and  at 
each  (ore-yard-arm,  and  fires  two  guns,  which  are  to  be  anfwered 
by  the  flag  (hips,  and  every  private  (hip  is  to  (hew  one  light. 

Signals  ujed  when  a  feet  fails  in  a  fog.  If  the  admiral  would 
have  them  weigh,  he  fires  ten  guns  ;  which  every  flag-ffiio  is  to 
annver.  I  0  make  them  tack,  he  fires  four  guns,  which  are  to  be 
aniwered  by  the  flag-fhips  ;  and  then  the  leewardmoft  and  ftern- 
molt  mips  muft  tack  firft,  and,  after  they  are  about,  to  go  with  the 
(ame  fail  they  tacked  with,  and  not  to  lie  by,  expecting  the  admiral 
to  come  a-head  :  and  this  is  to  avoid  the  danger  of  running  foul  of 
one  another  in  thick  weather. 


\\Tien  the  admiral  brings  to,  and  lies  with  his  head-fails  to  the 
man;  if  with  the  (larboard  tack  aboard,  he  fires  fix  guns ;  but  if  with 
the  larboard  tack,  he  fires  eight  guns,  which  the  flag-fhips  are  to 
^  a^ter  tb's»  if  he  makes  fail,  he  fires  ten  guns,  which 
£"c  j muft  anfwer,  and  then  the  headmoft  and  weather- 
moft  (flips  are  to  make  fail  firft.  If  it  grow  thick  and  foggy  wea¬ 
ther,  the  admiral  will  continue  failing,  with  the  fame  fail  let  that 
he  had  before  it  grew  foggy,  and  will  fire  a  gun  every  hour,  which 
the  flag-fhips  muli  anfwer,  and  the  private  Ihips  muft  anfwer,  by 
firing  of  mulkets,  beating  of  drums,  and  ringing  of  bells.  But  if 
he  be  forced  to  make  either  more  or  lefs  fail  than  he  had,  when  the 
log  began,  he  will  fire  a  gun  every  half  hour,  that  the  fleet  mav 
dilcern,  whether  they  come  up  with  the  admiral,  or  fall  aftern  of 
him;  and  the  flags  and  private  (hips  are  to  snfw'er  as  before.  If  any) 
one  difcovers  danger,  which  he  can  avoid,  by  tacking  and  (landin'7- 
from  it,  he  is  to  make  the  fignal  for  tacking  in  a  log;  but  if  lie 
fliould  chance  to  (hike  and  flick  fall,  he  fs  to  fire  gun  after  gun,  till 
he  thinks  the  reft  have  avoided  the  danger.  When  the  admiral 
would  have  the  fleet  to  anchor,  he  fires  two  guns,  which  the  flags 
are  to  anfwer  ;  and  after  he  hath  been  half  an  hour  at  anchor,  he 
will  fire  two  guns  more,  to  be  anfwered  by  the  flags,  as  before,  that 
all  the  fleet  may  know  it. 

Signals  Jor  calling  ojfcers  on  board  the  admiral.  When  the  ad¬ 
miral  puts  abroad  an  union-flag  in  the  niizen-lhrowds,  and  fires  a 
gun,  all  the  captains  are  to  come  aboard  him :  and  if,  with  the  fame 
fignal,  there  be  alfo  a  waft  made  with  the  enfign,  then  the  lieutenanc 
of  each  fhip  is  to  come  on  board.  If  an  enfign  be  put  abroad  in  the 
fame  place,  all  the  mailers  of  the  (hips  of  war  are  to  come  on  board 
the  admiral.  I  fa  (tandard  on  the  flag-ftaffbe  hoift ed  at  the  mizen -top- 
maft-head,  and  a  gun  fired ;  then  all  the  flag-officers  arc  to  come  aboard 
the  admiral.  It  the  Engliffi  flags  only,  then  a  ftandard  in  the 
mizen-ffirowds,  and  fire  a  gun :  if  the  flags  and  land  general  officers, 
then  the  admiral  puts  abroad  a  ftandard  at  mizen-top-mali-head,  and 
a  pendant  at  mizen-peek,  and  fires  a  gun.  If  a  red  flag  be  hoifted 
in  the  mizen-flirowds,  and  a  gun  fired  ;  then  the  captains  of  his 
own  fquadron  are  to  come  aboard  the  admiral ;  and  if  With  the  fame 
fignal,  there  be  alfo  a  \vaft  with  the  enfign,  the  lieutenant  of  each 
Ihip  mult  come  aboard.  If  he  hoifts  a  white-flag,  as  before,,  then 
the  vice-admiral,  or  he  that  commands  in  the  fecond  poll,  and  all 
the  captains  in  his  fquadron,  are  to  go  on  board  the  admiral  :  if  a 
blue  flag,  & c.  then  the  rear-admiral,  and  the  captains  of  his  fqua¬ 
dron,  muft  come  on  board ;  and  if  a  waft,  as  before,  the  lieutenants. 
When  a  ftandard  is  hoifted  on  the  enfign-ftafF,  and  a  gun  fired,  the 
vice  and  rear  admirals  muft  come  on  board  the  admiral’s  Ihip. 
When  the  admiral  would  fpeak  with  the  captains  of  his  own  divifion, 
he  will  hoift  a  pendant  on  the  mizen-peek,  and  fire  a  gun  :  and  if 
with  the  lieutenants,  a  waft  is  made  with  the  enfign,  and  the  lame 
fignal  :  for  whenever  he  would  fpeak  w  ith  the  lieutenants  of  any 
particular  (hip,  he  makes  the  lignal  for  the  captain,  and  a  waft  alfo 
with  the  enfign.  When  the  admiral  would  have  ail  the  tenders  in 
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the  fleet  come  under  iris  Item,  and  fpeak  with  him  ,  he  *1°'^  jf  fo 
yellow  and  white,  at  the  mizen-peek,  and  fires  a  pun.  But  I  he 
would  fp  ak  with  any  parttcuiar flops  tender,  he  mak  n 
f peaking  with  the  captain  (he  tends  upon,  and  a  waft  m  ha  jack. 
If  all  the  pinnaces  and  hargea  are  to  comc  on  board,  d 

armed  the  fignal  is  a  pendant  on  the  flag-ftafF,  homed  on 

heaTand  a  gun  fired  ;  and  if  he  would  have  them  chace 
anv  (hip  vefiTel,  or  boat  in  view,  he  hoifts  the  pendant,  and  fires 
two  guns.  The  fignal  for  the  long  boats  to  come  on  board  him, 
manned  and  armed,  is  the  pendant  hoiftcd  on  the  flag-Haft  and  the 
mizen-top-maft-head,  and  a  gun  fired  ;  and  if  he  would  have  them 
chace  any  fliip,  vefFd.  or  boat,  in  open  view  without  coming  on 
board  him,  he  hoifts the  pendant,  as  aforefa.d,  and  fires  two  guns. 
When  the  admiral  would  have  all  the  boats  m  the  fleet  come  onboard 
him,  manned  and  armed,  he  hoifts  a  pendant  on  the  flag-ftafF,  both 
on  the  fore-top-maft,  and  mizen-top-maft-head,  and  fires  one  gun  : 
but  if  he  would  have  them  chace,  he  hoifts  his  pendants,  as  before, 
and  fires  two  guns.  When  the  admiral  would  fpeak  with  the  vic¬ 
tualler,  or  his  agent,  he  puts  an  Englifh  enfign  in  the  rnizen-top- 
maft-fhrowds;  and  when  with  him  that  hath  the  charged  the  gun¬ 
ner’s  ftores,  he  will  fpread  an  enfign  at  his  main-top-fail-yard -arm. 

Signals  for  managing  a  fea-fight.  When  the  admiral  would 
have  the  fleet  form  a  line  of  battle,  one  fliip  ahead  of  another,  he 
hoifts  an  union-flagat  the  mizen-peek,  and  fires  a  gun  ;  and  every 
flag-ftiip  does  the  like.  But  when  they  are  to  form  a  line  of  battle, 
one  abreaft  of  another,  he  hoifts  a  pendant  with  the  union-flag,  &c. 
Whenhewould  have  the  admiralofthe  white,  orhim  thatcommands 
in  the  fecond  poft,  to  tack,  and  endeavour  to  gain  the  wind  of  the 
enemy,  he  fpreads  a  white  flag  under  the  flag  at  the  main-top-maft- 
head,  and  fires  a  gun;  and  when  he  would  have  the  vice-admiral  of 
the  blue  do  fo,  he  doth  the  fame  with  the  blue  flag.  It  he  would 
have  the  vice-admiral  of  the  red  do  fo,  he  fpreads  a  red  flag  from 
the  cap,  on  the  fore-top-maft-head,  downward  on  the  back-ftay  ; 
if  the  vice-admiral  of  the  blue,  he  fpreads  a  blue  flag,  &c.  and  fires 
a  gun.  If  he  would  have  the  rear-admiral  of  the  red  do  fo,  he  hoifts 
a  red  flag  at  the  flag-ftafF,  at  the  mizen-top-maft-head :  if  the  rear- 
admiral  of  the  white,  a  white  flag  ;  if  the  rear-admiral  of  the  blue, 
a  blue  flag,  and  under  it  a  pendant  of  the  fame  colour,  with  a  gun. 
Jf  he  be  to  leeward  of  the  fleet,  or  any  part  of  it,  and  he  would  have 
.them  bear  down  into  his  wake  or  track,  he  hoifts  a  blue  flag  at  the 
mizen-peek,  and  fires  a  gun.  If  he  would  be  to  leeward  of  the 
enemy  and  his  fleet,  or  any  part  of  it  to  be  to  leeward  of  him  ;  in 
order  to  bring  thefe  fhips  into  the  line,  he  bears  down  with  a  blue 
flag  at  the  mizen-peek,  under  the  union-flag,  which  is  the  fignal 
for  battle,  and  fires  a  gun:  and  then  thofe  (hips,  that  are  to  leeward 
of  him,  muft  endeavour  to  get  into  his  wake  or  track,  according  to 
their  ftation  in  the  line  of  battle.  When  the  fleet  is  failing  before 
the  wind,  and  he  would  have  him,  who  commands  in  the  fecond 
poft,  and  the  (hip  of  the  ftarboard  quarter,  toclap  by  the  wind,  and 
come  to  the  ftarboard  tack,  he  hoifts  a  red  flag  at  the  mizen-top- 
maft-head  ;  but  a  blue  one,  if  he  would  have  mips  of  the  larboard 
quarter  come  to  the  larboard  tack,  with  a  gun.  If  the  van  are  to 
tack  firft,  he  fpreads  the  union  flag  at  the  flag-ftafF,  on  the  fore-top- 
maft-head,  and  fires  a  gun,  if  the  red  flag  be  not  abroad  ;  but  if  it 
be,  then  he  lowers  the  fore-top-fails  a  little  ;  and  the  union-flag  is 
fr  read  from  the  cap  of  the  fore-top-maft  downwards  ;  and  every  flag- 
fhip  doth  the  fame.  If  the  rear  be  to  tack  firft,  he  hoifts  the  union- 
flag  on  the  flag-ftafF,  at  the  mizen-top-maft-head,  and  fires  a  gun  ; 
which  all  the  flagships  are  to  anfwer.  If  all  the  flag-fhips  are  to 
come  into  his  wake  or  track,  he  hoifts  a  red  flag  at  his  mizen-peek, 
and  fires  a  gun  ,  and  all  the  flag-fhips  muft  do  the  fame.  If  he 
W'ould  have  him  that  commands  in  the  fecond  poft  of  his  fquadron  to 
make  more  fail,  though  himfelf  fhorten  fail,  he  hoifts  a  white  flag 
on  the  enfign  ftaff.  But,  if  he  that  commands  in  the  third  poft  be 
todofo,  he  hoifts  a  blue  flag,  and  fires  a  gun,  and  all  the  flag-fhips 
muft  have  the  lame  fignal.  Whenever  he  hoifts  a  red  flag  on  the 
flag-ftafF  at  the  fore-top-maft-head,  and  fires  a  gun  ;  every  fhip  in 
the  fleet  muft  ufe  their  utmoft  endeavour  to  engage  the  enemy,  in 
the  order  prescribed  rhem.  When  he  hoifts  a  white  flag  at  his 
mizen-peek,  and  fires  a  gun  ;  then  all  the  fmall  frigates  of  his 
fquadron,  that  are  not  of  the  line  of  battle,  are  to  come  under  the 
ftern.  If  the  fleet  be  failing  by  a  wind  in  the  line  of  battle,  and  the 
admiral  would  have  them  brace  their  head  f  uls  to  the  maft,  he  hoifts 
up  a  yellow  flag,  on  the  flag-ftaft,  at  the  raizen-top-maft-head,  and 
fires  a  gun  ;  which  the  flag-fhips  are  to  anfwer :  and  then  the  fhips 
in  the  rear  muft  brace  firft.  After  this,  if  he  would  have  them  fall 
their  head-fails,  and  ftand  on,  he  hoifts  a  yellow  flag  on  the  flag-ftafF 
of  the  fore-top-maft-head,  and  fires  a  gun,  which  the  flag-fhips  mult 
anfwer,  and  then  the  fhips  in  the  van  mult  fall  firft,  and  ftand  on. 
If,  when  this  fgnpl  is  made,  the  red  flag  at  the  fore-top-maft-head 
be  abroad,  he  fpreads  the  yellow  flag  under  the  red.  If  the  fleets 
being  near  one  another,  the  admiral  would  have  all  the  fhips  to  tack 
together,  the  fooner  to  lie  in  a  pofture  to  engage  the  enemy  ;  he 
hoifts  an  union-flag  on  the  flag-ftaves  at  the  fore  and  mizen-top- 
maft-hcads,  and  fires  a  gun ;  and  all  the  flag-fhips  are  to  do  the  fame. 
The  fleet  being  in  a  line  of  battle,  if  he  would  have  the  fhip  that 
leads  the  van,  hoift,  lower,  fet,  or  haul  up  any  of  the  fails,  he 
fpreads  a  yellow  flag,  under  that  at  his  main-top-maft-head,  and 
fires  a  gun,  which  fignal  the  flag-fhips  are  to  anfwer ;  and  then  the 
admiral  will  hoift,  lower,  fet,  or  haul  up  the  fail,  which  he  would 
have  the  fhip  that  leads  the  van  do;  which  is  to  be  anfwered  by  the 
flag-fhips  of  the  fleet.  When  the  enemy  runs,  and  he  would  have 
* .  J!vf'.0'e  ^eet  follow  them,  he  makes  all  the  fail  he  can  after  them 
mmfelf,  takes  down  the  fignal  for  the  line  of  battle,  and  fires  two 
guns  out  of  his  forechace,  which  the  flag-fhips  anfwer ;  and  then 
every  fhip  is  to  endeavour  to  come  up  with,  and  board  the  enemy. 
When  he  would  have  the  chace  given  over,  he  hoifts  a  white  flag 
at  the  iore-top-maft-head,  and  fires  a  gun.  if  he  would  have  the 
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red  fquadron  drawn  into  a  line  of  battle,  one  abreaft  of  another,  he 
puts  abroad  a  flag,  ftriped  red  and  white,  on  the  flag-ftafF  at  the 
main-top-maft-head,  witlva  pendant  under  it,  and  fires  a  gun  :  if 
the  white  or  fecond  fquadron  is  to  do  fo,  the  flag  is  ftriped,  red, 
white,  and  blue  :  if  the  blue  or  third  fquadron  is  to  do  fo,  the  flag 
is  a  Genoefe  enfign  and  pendant ;  but  if  they  are  todrgvv  into  a  line 
of  battle,  one  ahead  of  another,  the  fame  flgnals  are  made  without 
a  pendant.  If  rhev  are  to  draw  into  the  line  of  battle  one  aftern  of 
another,  with  a  large  wind,  and  he  would  have  the  leaders  go  with 
the  ftarboard  tacks  aboard  by  the  wind  ;  he  hoifts  a  red  and  white 
flag  at  tiie  mizen-peek,  and  fires  a  gun:  but  if  they  fhould  go  with 
the  larboard  tacks  aboard  by  the  wind,  he  hoilts  a  Genoefe  flag  at 
the  fame  place  ;  which  fignals,  like  others,  muft  be  anfwered  by  the 
flag-fhips. 

Steering,  the  art  of  directing  a  fhip’s  way  from  one  place  to 
another,  by  means  of  the  helm  and  rudder,  or  of  applying  the  ef¬ 
forts  of  the  helm  to  regulate  her  courfe  w'hen  fhe  advances. 

He  is  held  the  beft  fleer f man,  who  ufes  the  leaf!  motion  inputting 
the  helm  over  to  and  again,  and  who  keeps  the  fhip  beft  from  mak¬ 
ing  yaws  ;  that  is,  from  running  in  and  out.  For  this  purpofc  the 
helmfman  fhould  diligently  watch  the  movements  of  the  head  by  the 
lands,  clouds,  moon,  or  ftars;  becaufe,  although  the  courfe  is  in  ge¬ 
neral  regulated  by  compafs,  yet  the  vibrations  of  the  needle  are  not 
fo  quickly  perceived,  as  the  Tallies  of  the  fhip’s  head  to  the  right  or 
left,  which,  if  not  immediately  reftrained,  will  require  additional 
velocity  inevery  inftant  of  their  motion,  anddemand  a  more  powerful 
impulfe  of  the  helm  to  reduce  them  ;  the  application  of  which  will 
operate  to  turn  her  head  as  far  on  the  contrary  fide  of  her  courfe. 

The  phrafes  ufed  in feering  a  fhip,  vary  according  to  the  relation 
of  the  wind  to  her  courfe.  Thus,  if  the  wind  is  fair  or  large,  the 
phrafes,  ufed  by  the  pilot  or  officer  who  Fuperintends  the  fteerage, 
are  port,  starboard,  and  steady.,  The  firft  is  intended  to  di¬ 
ved!  the  fhip’s  courfe  farther  to  the  right  ;  the  fecond  is  to  guide  her 
farther  to  the  left ;  and  the  laft  is  defignetl  to  keep  her  exadtly  in  the 
line,  on  which  fhe  advances,  according  to  her  preferibed  courfe. 
The  excefs  of  the  firft  and  fecond  movement  is  called  hard-a-parf. , 
and  hard-a-farbourd;  the  former  of  *  liich  gives  thegreateft  poflible 
inclination  to  the  right,  and  the  latter  an  equal  tendency  to  the  left. 
If,  on  the  contrary,  the  wind  is  foul  or  fcant ,  the  phrafes  are  luff, 
thus,  and  no  nearer  ;  the  firft  of  which  is  the  order  to  keep  her 
dole  to  the  wind;  the  fecond,  to  retain  her  in  her  prefent  fituation; 
and  the  third,  to  keep  her  fails  full.  See  the  article  Full -and-by. 
See  alfo  the  article  Cond. 

in  a  fhip  of  w  ar,  the  exercifeof  fleering  the  fhip  is  ufually  divided 
amongft  a  number  of  the  moll  expert  failprs,  who  attend  the  helm 
in  their  turns ;  and  are  accordingly  called  limoneers,  from  the  French, 
terra  timonier,  which  fignifies  helmfman. 

The Jleerage  is  conftautly  fupervifed  by  the  quarter -maflers,  who 
alfo  attend  the  helm  by  rotation.  In  merchant  fhips,  every  feamaa 
takes  his  turn  in  this  fervite,  being  diredted  therein  by  the  mate  o£ 
the  watch,  or  fome  other  officer. 

Traverse,  is  the  variation  or  alteration  of  a  fhip’s  courfe,  oc- 
cafioned  by  the  fluffing  of  the  winds,  currents,.  &c.  or  a  traverfe  is  a 
compound  courfe,  wherein  feveral  difterent  courfes  and  diftances are 
known. 

Traverfe  failing  is  ufed  when  a  fhip,  having  fet  fail  from  one  port 
towards  another,  vvhofe  courfe  and  diftance  from  the  port  failed  from 
is  given  or  known,  is,  by  reafon  of  contrary  winds,  or  other  acci¬ 
dents,  forced  to  fhift  and  fail  on  feveral  courfes,,  which  are  to  be 
brought  into  one  courfe,  fo  learn,  after  fo  many  turnings  and  wind¬ 
ings,  the  true  courfe  and  diftance  made  from  the  place  failed  from, 
and  the  true  point  of  place  where  the  fhip  is ;  that  fo,  the  wind 
coming  fair,  it  may  be  known  how,  afterwards,  to  fhape  a  courfe 
for  the  place  intended. 

I  bis  may  be  performed  geometrically  two  w’ays ;  the  firft,  by 
draw  ing  new  meridians,  through  the  extremity  of  every  courfe,  pa¬ 
rallel  to  the  firft  meridian,  or  north  and  fouth  line  at  firft  made,  and 
fetting  off  every  courfe  w’ith  a  fweep  of  fixty,  as  if  it  were  a  queftion 
in  plain  failing  :  you  may  alfo  let  fall  perpendiculars  to  every  new 
meridian,  from  the  point  that  the  fliip  failed  to  upon  that  courfe; 
by  which  you  have  tnc  courfe,  diftance,  difFerence  of  latitude,  and 
departure,  to  every  courfe. 

To  illuftrate  this  by  an  example  :  a  fliip,  being  bound  for  a  port 
diftant  izonules  N.  Ji.  |  E.  fails  S.  S.  E.  30  miles,  then  N.  E.  by 
N.  40,  then  E.  by  N.  25,  thcnN.  N.  E.  44  :  it  is  required  to  find 
the  courfe  and  diftance  made  good,  and  alio  the  courleand  diftance 
to  the  port  bound  for  ? 

Draw  the  line  H  K  (Plate  1 15,  fig.  31,)  at  pleafure,  fora  meri¬ 
dian,  or  north  and  louth  line,  and  therein  aliume  a  point,  as  A,  for 
the  port  failed  from  ;  then,  with  60  of  the  cnords,  and  one  foot  in 
A,  draw  the  arch  L  m,  upon  which  let  off  two  points  (becaufe  the 
courfe  is  S.  S.  E.j  from  L  to  m,  and  draw  the  line  A  m,  upon  which 
fet  ofF  the  diftance  30  from  A  to  B  ;  then  is  the  fhip  at  B:  thus, 
letting  fall  the  perpendicular  B  C,  A  K,  270  f  is  the  difFerence  of 
latitude,  and  B  K  11  0  f,  the  departure  of  the  firft  courfe. 

For  the  fecond  courfe,  with  the  diftance  KB  draw  the  parallel 
B  N,  and  thereby  with  the  chord  of  6o,  as  before,  fet  ofF  the  fecond 
courfe  and  diftance,  N.  E.  by  N.  40,  from  B  to  C,  and  let  fall  the 
perpendicular  C  L  ;  then  the  fliip  is  at  C,  the  difference  of  latitude 
is  B  L  33  :  3,  and  departure  C  L  22  :  2. 

Proceed  in  the  fame  manner  for  the  third  courfe,  with. the  parallel 
CO,  fet  off  E.  by  N.  25,  from  C  to  D,  and  draw  the  line.  DP, 
from  which  fet  off  the  laft  courfe,  N.  N.E.44;  then  is  your  fhip  atlL 

Since  then,  the  fhip  came  from  A,  and  is  now’ at  E,  the  iineAE, 
meafured  on  the  fame  equal  parts  upon  which  all  the  other  diftances 
were  taken,  will  be  found  91  miles  ;  and  the  arch  R  Q_,  meafured 
on  the  rhumbs,  five  points;  viz.  N.  E.  by  E.  fo  that  the fhip  is  now 
9*  miles  N.  E.  by  E.  from  the  port  failed  from. 
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To  find  her  courfe  and  diftance  to  the  port  bound  for,  fet  off  4  | 
half-points  upon  the  arch  R  Q_,  from  R  to  S,  and  from  A  through 
S  draw  the  line  A  S  F  ;  upon  which  fct  off  120,  the  diitance  from 
the  port  failed  from,  to  the  port  bound  for,  from  A  to  F  ;  then  is 
F  the  port  bound  for  :  now'  the  port  bound  for  being  at  F,  and  the 
ftiip  being  but  at  E,  the  line  E  F,  meafured  on  the  fame  equal  parts 
that  the  reft  was  taken  from,  will  be  found  to  be  31  ;  and  the  arch 
T  V  meafured  on  the  chords,  is  350,  12',  orN.E.  by  N.  fomew-hat 
eafterly.  See.  This  method  is  ufeful,  where  the  courfes  tend  ge¬ 
nerally  one  w'ay,  without  interfering  one  another  ;  but  if  they  often 
crofs,  it  is  beft  to  have  recourfe  to  the  fecond  method  ;  which  is 
without  new  meridians. 

In  order  to  this.obferve  how  many  points  are  between  the  point 
next  to  be  laid  down,  and  the  point  oppofite  to  the  courfe  laft  laid  j 
down  ;  for  that  is  the  point  for  laying  down  :  then,  w'ith  the  chord  j 
of  60,  and  one  foot  in  the  point  the  (hip  is  laft  come  to,  deferibe 
an  arch;  upon  which  fet  off  the  points  found  by  the  abovefaid  rule, 
and  through  that  draw  the  line  for  the  next  courfe,  Sec.  For  an 
example : 

Draw  a  north  and  fouthline,  as  in  the  former,  as  the  line  R  M, 
fig.  32,  in  which  affume  a  point,  as  at  A,  for  the  port  failed  from  , 
then  from  A  fet  off  the  firft  courfe  and  diftance;  viz.  N.  N,  W. 
68,  from  A  to  B  ;  and  for  the  fecond  courfe,  with  the  chord  of  60, 
and  one  foot  in  B,  draw  the  arch  T  YV,  upon  which  to  fet  oft’  the 
next  courfe  S.  S.  W.  70,  obferve  the  rule  above  delivered  ;  viz.  to 
take  the  number  of  points  between  the  point  oppofite  to  the  laft 
courfe  failed,  and  the  point  you  are  next  to  fail  on.  The  reafori  of 
which  rule  is  this ;  if  from  A  to  B  your  courfe  be  N.  N.  W.  then 
back  from  B  to  A,  muft  needs  be  S.  S.  E.  the  oppofite  point  ;  and 
then  if  you  were  to  fail  S.  by  E.  it  muft  be  one  point  to  the  fouth- 
ward  of  that  S.  S.  E.  line  ;  if  fouth,  it  is  two  points  ;  and  confe- 
quently  the  next  courfe  being  S.  S.  W.  you  are  to  fet  oft' 4  points, 
upon  which  fet  off  70  miles,  from  B  to  C,  and  then  is  your  ftiip  at 
C  :  for  the  third  Courfe,  if  from  B  to  C  be  S.  S.  W.  then  from  C  to 
B  is  N.  N.  E.  but  the  next  ctiurfe  being  E.  half  N.  the  points  be¬ 
tween  N.  N.  E.  and  E.  and  half  N.  are  five  points  and  an  half ;  and 
therefore,  with  the  chord  of  60,  and  one  foot  in  C,  draw  the  arch 
X  Y,  upon  which  fet  off  five  points  and  an  half  from  X  to  Y  ;  and 
through  Y  draw  the  line  C  D,  upon  which  fet  off  90  miles  from  C 
to  D.  then  is  your  ftiip  at  D. 

After  the  fame  manner  lay  down  all  the  reft,  as  DE,  which  is 
W.  N.  YV.  halfN.  70*  then  E  F  fouth  25,  then  FG,  E.  halfS.  45; 
then  laftly  GH,  fouth  3 which  is  the  laft  courfe. 

Thus  your  ftiip  being  at  H,  and  the  port  failed  from  at  A,  theline 
AH,  28  miles,  is  the  diftance  made  good  ;  and  the  angle  at  A  is  four 
points;  viz.  S.  E.  but  the  port  intended  for,  being  8.  W.  55,  fet  it 
from  A  to  K  ;  and  the  ftiip  being  at  H,  the  line  H  K,62  miles,  is  the 
diftance  from  the  (hip  to  the  port  bound  for  ;  and  the  courfe  is  found 
by  meafuring  the  angle  at  H  710  48',  or  W.  S.  W.  more  than  a 
quarter  wefterly,  &c. 

To  work  a  I  RA  VERSE  by  the  tables  of  difference  of  latitude  and  depar¬ 
ture.  This  is  the  principal  ufe  thofe  tables  are  intended  for  ;  and  the 
way  of  working  a  traverfe  hereby  is  equal  to  the  beft  for  exadtnefs, 
and  fuperior  in  point  of  expedition. 

Make  a  little  table  with  fix  columns,  the  firft  for  the  courfe,  the 
fecond  for  the  diftance,  the  third  for  the  northing,  the  fourth  for  the 
fouthing,  the  fifth  for  the  eafting,  the  fixth  for  the  welting.  The  n 
find  the  difference  of  the  latitude  and  the  departure  to  every  courfe, 
and  fet  them  in  ffieir  proper  columns  ;  as,  where  the  courfe  is  nor¬ 
therly,  fet  the  difference  of  the  latitude  under  northing,  or  in  the 
north  column  ;  and  where  the  courfe  is  fouthcrly,  fet  the  difference 
of  latitude  in  the  fouth  column. 

Again,  where  the  courfe  is  eafterly,  fet  the  departure  in  the  eaft 
column,  and  when  wefterly,  fet  it  in  the  weft  column:  then,  ad¬ 
ding  up  each  column  by  itfelf,lubtra<ft  the  north  and  fouth  columns,  j 
the  lefs  from  the  greater,  the  remainder  is  the  northing  or  fouthing 
made  good.  Alfo  fubtradl:  the  eaft  and  weft  columns,  the  lefs  from 
the  greater,  the  remainder  is  the  eafting  or  welting  made  good  ;  then 
have  you  the  difference  of  latitude  and  departure  given  to  find  the 
courfe  and  diftance.  , 

In  the  firft  example  above  fpecified,  the  fitft  courfe  is  S.  S.  E.  30 
miles,  or  two  points  30  miles  ;  for  which  I  find  the  difference  of 
latitude  27  :  7.  Now  the  courfe  being  between  fouth  and  eaft,  I 
place  my  difference  of  latitude  in  the  fouth  column,  and  my  depar¬ 
ture  11 :  5  in  the  eaft  column,  leaving  the  north  and  w'eft  columns 
blank. 

Then  for  the  fecond  courfe  N.  E.  by  N.  or  three  points  40  miles,' 
my  difference  of  latitude,  33  :  3  is  to  be  placed  in  the  north  column, 
and  the  departure  22  :  2  in  the  eaft  column,  becaufe  the  courfe  is 
between  the  north  and  eaft. 

Then  the  third  courfe  being  E.  by  N.  or  feven  points,  25  miles, 

I  place  my  difference  of  latitude  4  :  9,  in  the  north  column  ;  and  de¬ 
parture  24:  in  the  eaft  column. 

And  fo  for  the  fourth  courfe  N.  N.  E.  or  two  points  44  miles,  I 
place  my  difference  of  latitude  40  :6,  in  the  north  column  ;  and  my 
departure  16  :  8,  in  the  eaftcolumn  ;  then  adding  up  each  column, 
the  fum  of  the  northing  column  is  78  :  8,  and  the  fum  of  the  louth- 
ing  column  is  27  :  7  ;  which,  fubtradled  from  the  northing  78  :  8, 
the  remainder  5 1  :  r,  is  the  difference  of  latitude  made  good,  which 
is  northing,  becaufe  the  northing  was  the  greater  number. 

Again,  the  fum  of  the  eafting  column  is  45  : :  o,  which,  becaufe 
there  is  no  wefting  to  fubtraCt  from  it,  is  the  eafting  made  good. 
Thus  you  have  the  northing  51  :  i.and  the  eafting  75  :*o  given,  to 
find  courfe  and  diftance  ;  and  though  you  cannot  find  in  the  table 
the  exadt  number  of  51  :  I,  and  75  :  o  together,  yet  find  the  neareft 
you  can,  w  hich  is  75  :  4,  and  50  :  9,  over  which,  at  the  top,  you 
find  34  degrees  for  the  courfe,  w  hich  is  N.  E.  by  N.  o°  15' eafterly, 
and  thediltance  is  91  miles. 
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1  o  refolve  a  traverfe  by  the  feales  on  Guntf.r’j  Scale ,  improved 
by  Mr.  Robertfon :  e.  g.  A  fliip  in  40  north  latitude,  and  ,5°  14' 
w  eft  longitude,  (ails  firft  S.  E.  bv  S.  68  min.  then  S.  W.  by  W.  55 
min.  and  then  W.  N.  W.  75  min.  What  is  her  difference  of  lati¬ 
tude  and  departure  in  this  general  run  ? 

The  proportions  are,  for 

Firft  courfe. 

As  rad.  :  Dili.  1 ;  S.  Co.  cour.  :  Diff.  lat.  ;  [  S.  co.  :  Depart, 

S.  8-p'ts.  :  68*  !!  S.  5  pts.  :  57' S.  1 '  S.  3  pts.  :  38'  E. 

Second  courfe. 

s.  8  pts. :  55/  : :  s.  3  pts.  :  30'.  6  s. : ;  s.  5  pts. :  46'  w. 

Third  courfe. 

S.  8  pts.  :  75/  ; ;  s.  2  pCs.  j  28'.  8N.  : ;  S.  6  pts.  :  69.  5  W. 


Traverfe  Table. 


Courfes. 

j - 

Dill. 

Diff.  Lat. 

N.  S. 

Departure. 

E.  YV. 

1 

S.  E.  by  S. 

' 

68 

57.0 

38.0 

2 

S.  YV.  by  YV. 

55 

30.6 

46.0 

3 

W.  N.  YV. 

75 

28.8 

* 

69.5 

0° 

CO 

87.6 

28.8 

11 5-5 
38.0 

General  diff.  .  Lat.  <78.8 

77-5 

viz,  departure  made  good  in  this  day’s  run. 

To  work  the  above  on  the  Hiding  Gunter.  Set  fine  of  8  points 
on  the  fixed  piece,  by  the  help  of  the  brafs  index,  againlt  68  num. 
on  the  Hide;  then  draw' the  laid  index  toS.7  points,  you  will  find  57 
num.  on  the  fiide,  for  the  difference  of  latitude,  and  (without  any 
alteration)  againft  S.  3  points,  on  the  fixed  piece,  you  will  have  38 
num.  on  the  Hide  for  the  departure. 

With  the  compaffes.  Take  the  extent  from  8  points  on  the  fine 
rhumbs  to  68  on  the  numbers  ;  the  faid  extent  laid  the  fame  way 
■  from  line  5  points,  will  reach  to  57  on  thenum.  and  the  fame  extent 
laid  the  fame  way  will  reach  to  38  on  thenum.  as  before  :  and  in 
like  manner  may  the  reft,  and  all  Others  of  the  like  kind,  be  wrought 
with  cafe  and  difpatch, 

Tra  verse-Z^wy/,  in  a  (hip,  a  little  round  board  hanging  up  in 
the  lieeragc,  and  bored  full  of  holes  upon  lines  (hewing  the  points 
of  the  compafs  :  upon  it,  by  moving  a  little  peg  from  hole  to  hole, 
the  fteerfman  keeps  account  how  many  glafles,  that  is,  half  hours, 
the  fhip  fleers  upon  any  point. 

This  implement  is  particularly  ufeful  in  light  and  variable  winds. 
Thus,  if  the  wind  is  northerly  at  the  beginning  of  the  watch,  the 
(hip, being  clofe-hauled on  the  larboard  tack,  will  (leer  W.  N.  YV. 
If,  after  the  firft  half  hour,  the  wind  changes  toN.by  W.  the  fliip 
will  fall  offto  W.  byN.  both  thefe  courfes  are  marked  bythehelmf- 
man  upon  the  traverfe-board,  by  putting  in  one  peg  for  every  half 
hour  in  which  {he  (leers  the  fame  courfe  ;  as  one  peg  into  W.  N. 
W.  and  two  pegs  into  W.by  N.  if  (lie  fails  an  hour  on  the  latter 
courfe;  and  fo  on.  The  lee-way  and  variation  of  the  compafs  are 
afterwards  allowed  by  the  pilot,  on  fumming  up  the  whole. 

Traverse-/^/*;  is  the  fame  with  a  table  of  difference  of  lati¬ 
tude  and  departure  ;  being  only  the  difference  of  latitude  and  de¬ 
parture  ready  calculated  10  every  degree,  point,  half-point,  and 
quarter-point  of  the  quadrant  ;  and  for  any  diftance  under  one  hun¬ 
dred  miles,  though  it  may  conveniently  ferve  for  greater  diftanccs, 
by  taking  their  halves,  thirds,  fourths,  &c.  and  doubling,  tripling, 
quadrupling,  Sec.  the  difference  of  latitude  and  departure  found  to 
thofe  parts  of  the  diftance. 

This  table  is  one  of  the  mod  ncceffary  things  a  navigator  hasoc- 
cafionfor  ;  for  by  it  he  can  readily  deduce  all  his  courfes  and  dif- 
tances,  run  in  the  fpace  of  twenty-four  hours,  into  one  courfe  and 
diftance  ;  whence  the  latitude  he  is  in,  and  his  departure  from  the 
meridian  may  be  found. 

Variation  is  a  term  applied  to  the  deviation  of  the  magnetic 
needle,  or  compafs,  from  the  true  north  point,  towards  either  eaft 
or  weft  ;  called  alfo  the  declination. 

The  variation,  or  declination,  of  the  needle,  is  properly  defined, 
the  angle  which  a  magnetic  needle,  fufpended  at  liberty,  makes  with 
the  meridian  line  on  an  horizontal  plane;  or  an  arch  of  the  ho¬ 
rizon, comprehended  between  the  true, and  the  magnetical  meridian. 

In  the  fea-language,  the  variation  is  ufually  calk'd  north-eaffmg , 
or  north-wefing . 

All  magnetic  bodies,  we  find,  range  t’nemfelvcs,  in  fome  fort,  to 
the  meridian  ;  but  it  is  rare  that  they  fall  in  precifely  with  it :  in 
one  place,  they  decline  from  the  north  to  the  eaft,  and  from  the  fouth 
to  the  weft  ;  and  in  another  place,  on  the  contrary,  from  the  north 
to  the  welt,  and  from  the  fouth  to  the  eaft  ;  and  that  too,  differently, 
at  different  times.  f 

Various  are  the  hypothefes  framed  to  account  for  this  extraor¬ 
dinary  phenomenon  :  we  (hall  only  mention  fome  of  the  later,  and 
more  probable:  only  premifing,  that  Mr.  Robert  Norman,  the  in¬ 
ventor  of  the  dipping  -needle,  difputes  againft  Cortes’s  notion,  that 
the  variation  was  caufed  by  a  point  in  the  heavens,  contending  that 
it  fhould  be  fought  for  in  the  earth,  and  propofes  how  to  difeover 
it’s  place. 

The  firft  is  that  of  Gilbert,  which  is  followed  by  Cabeus,  &c. 

This  notion  is,-  that  it  is  the  carth.or  land,  that  draws  the  needle 
out  of  it’s  meridian  direction  ;  and  hence  they  agree  that  the  needle 
varied  more,  or  lefs,  as  it  was  more  or  lefs  diftant  from  any  great 
continent ;  confequcritly,  that  if  it  were  placed  in  the  middle  of  an 
ocean,  equally  diltant  from  equal  tra&s  ot  land  on  each  fide,  weft- 
^  17  A  ward 
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ward  and  weftward,  it  would  not  decline  either  to  throne,  or 
other-  but  point  juftly  north  and  fouth.  Thus  they  lay,  in  the 
Azores  iflands  which  are  equally  diftant  from  Africa  on  the  eaft, 
SninSronteU,  .here  \  inefta,  found  no 
but  as  from  the  Azores  you  farl  towards  Africa,  the  needle  begins  to 
decline  from  the  north  to  the  eaft ;  and  that  Jtill  more  and  more, 

Ulliyf°you  ftill  moceedi'eaftvvard,  the  declination  gradually  diminifhes 
again,  by  reafon  of  the  land  left  behind  on  the  weft,  which  continues 

l°  T  he^fam  e^i  olds  "till  you  arrive  at  a  place  where  there  are  equal  tracts 
of  lands  on  each  fide  ;  and  there  again  there  is  no  variation. 

The  obfervation  of our  mariners,  in  their  Eaft  India  voyages,  feem 
to  confirm  this  fyftem  ;  as  they  proceed  towards  the  cape  of  Good 
Hope  the  variation  is  ftill  eaftward  ;  at  length  arriving  at  the  cape 
D-las  Aguillas,  q.  d.  of  the  Needles,  the  meridian  line,  men  di¬ 
viding  Africa  into  two  equal  parts,  there  is  no  variation  at  all ;  but 
as  they  proceed  farther,  and  leave  the  African  coaft  on  the  weft,  the 

variation  becomes  weftward.  r  „  -  or  xx 

But  the  misfortune  is,  the  law  does  not  hold  univerfally  ;  in  errecit, 

a  oreat  number  ofobfervations  of  the  variations,  in  various  parts,  made 
and  collected  by  Dr.  Halley,  overturn  the  whole  theory. 

Others,  therefore,  have  recourfe  to  the  frame  and  compages  of  the 
earth,  confidered  as  interwoven  with  rocks  and  fhelves,  which  being 
Generally  found  to  run  towards  the  poles,  the  needle  comes  to  have  a 
general  tendency  that  way  ;  but  which  feldom  going  perfectly  in  the 
dire&ion  of  the  meridian,  the  needle,  of  confequence,  has  commonly 

a  variation.  ,  , 

Others  hold  various  parts  of  the  earth  to  have  various  degrees  ot 
the  magnetic  virtue,  as  fome  are  more  intermixed  with  heterogeneous 
matters,  which  prevent  the  free  action  or  effe£t  thereof,  than  others. 


Others  aferihe  all  to  magnetic  rocks  and  iron  mines,  which,  af¬ 
fording  more  of  the  magnetic  matter  than  other  parts,  draw  the  needle 

more.  . 

Laffly,  others  imagine  earthquakes,  or  high  tides,  to  have  difturbed 
and  diflocated  feveral  confiderable  parts  ot  the  earth,  and  fo  changed 
the  magnetic  axis  of  the  globe,  which  originally  was  the  fame  with 
the  axis  of  the  globe  itfelf. 

But  ftill,  that  great  phenomenon,  the  variation  of  the  variation ,  i. 
e.  the  continual  change  of  the  declination,  in  one  and  the  (ante 
place,  which  the  modern  obferyatjons  do  abundantly  evince,  is  not 
accountable  for,  on  any  of  thefe  foundations,  nor  even  is  it  confident 
with  them.  .  ' 

Dr.  Hooke  communicated  to  the  Royal  Society,  in  1674,  a  theory 
of  the  variation ,  the  fubftance  of  which  is,  that  the  magnet  has  it's  pe¬ 
culiar  pole,  diftance  10  degrees  from  the  pole  of  the  earth  about  which 
it  moves,  fo  as  to  make  a  revolution  in  370  years  ,  whence  the  varia¬ 
tion  (he  adds)  hath  altered  of  late  about ‘10  or  1 1  minutes  every  year, 
and  will  probably  fo  continue  to  do  for  fome  time,  till  it  begins  to  be¬ 
come  flower  and  flower,  and  will  at  length  be  ftationary  and  retrograde, 
and  in  probability  may  return. 

Dr.  Halley  has  given  us  a  new  fyftem,  tire  rcfult  of  a  great  num¬ 
ber  ofobfervations  ;  and  even  of  a  great  number  of  voyages  made  at 
the  public  charge  on  this  account ;  the  light  that  excellent  author 
has  let  into  this  obfeure  part  of  natural  hiftory,  is  very  great,  and 
the  confequences  thereof  in  navigation ,  Sec.  are  very  confiderable. 
Add,  that  he  has  reduced  the  divers  variations  of  divers  places  to  a 
precife  rule,  or  order,  which  before  appeared  all  precarious  and  ar’oL 
trary.  *  ' 

His  theory,  therefore,  will  deferve  a  more  ample  detail.  Theob-« 
fervations  it  is  built  on,  as  laid  down  in  the  Philofophical  TranfaCtions, 
are  as  follow:  '  .  ;  . 


Obfervations  on  the  variations  of  the  needle  in  divers  places,  and  at  divers  times. 


Names  of  Places. 

Longitude 

from 

London. 

Latitude. 

Year 

of  Ob- 
fervat. 

Variation 

obferved. 

London  ----- 

°  / 

O  0 

O  / 

51  32  N 

1580 

®  / 

11  15  E 

1622 

6  0  E 

1634 

4  5  E 

1672 

2  30  IV 

1683 

4  3°  w 

Paris  ----- 

2  25  E 

48  51  N 

1640 

3  a  E 

1666 

O  O 

1681 

2  30  w 

Uraniburg  -  ... 

13  0  E 

55  54  N 

1672 

2  35  w 

Copenhagen  ...  - 

12  53  E 

55  41  N 

1649 

1  53  E 

1672 

3  45  w 

Dantzick  -  *■ 

19  0  F. 

54  23  N 

1679 

7  0  W 

Montpelier  -  '  - 

4  - E 

43  37  N 

1674 

l  10  w 

Brelt  -  .... 

4  £5  w 

48  2.3  N 

1680 

1  45  W 

Rome  - 

13  0  E 

4‘  5°  N 

1681 

5  0  IV 

Bayonne  .... 

1  20  W 

43  3°  N 

1680 

i  20  w 

Hudfon’s  Bay  .  ,  .  . 

79  40  W 

51  0  N 

1668 

19  15  w 

In  Hudl'on’s  Streights  ... 

37  0  w 

6i  0  N 

1668 

29  30  w 

In  Baffin’s  Bay,  at  Sir  T.  Smith’s  Sound 

80  0  w 

78  0  N 

1616 

57  0  W 

At  fea  ..... 

57  0  W 

38  40  N 

1682 

7  30  w 

At  fea  ....  - 

31  30  W 

43  5°  N 

1682 

5  30  W 

At  fea 

42  0.  w 

2 1  Q  N 

J678 

0  40  E 

Cape  St.  Auguftine  ... 

35  3°  w 

28  0  S 

1670 

5  3°  E 

At  fea  off  the  mouth  ef  R.  Plata 

53  0  W 

39  3°  s 

1670 

20  30  E 

Cape  Frio  -  -  -  - 

41  10  W 

22  40  S 

1670 

is  ao  E 

Eaft  entrance  af  Magellan  Straits 

68  0  W 

52  3°  s 

16.70 

17  0  E 

Weft  entrance  .... 

7  5  0  w 

53  0  s 

1670 

14  10  E 

B.ildivia  ------  1 

73  0  W 

40  0  S 

1670 

8  10  E 

Names  of  Places. 


Cape  Aguillas  .  - 

At  fea  .  - 

At  fea  - 

At  fea  - 

St.  Helena  -  - 

I.  Afcenfioi}  ... 

Johanna1  -  -  - 

Mombafa  -  -  ’  - 

Zocatra 

Adea,  in  the  mouth  of  the  Red  Sea 
Diego  Roiz 

At  lea  -  -  - 

At  fea  ... 

Bombay  -  - 

C.  Comoiin 

Ballafore  -  - 

Fart  St..  George  -  ■ 

Well  point  of  Java 

At  fea  -  -  - 

I.  St.  Paul 

At  Van  Diemen’*  ’  -  * 

At  New  Zealand 

At  Three  King  llle  in  New  Zealand 
Rotterdam  in  the  South  Sea 
On  the  coaft  of  New  Guiney 
At  the  weft  point  of  New  Guiney 


Longitude 

from 

London. 


if>  30  E 


o  E 
o  W 
o  W 


'44 

40 

56 


E 

E 

E 


1 

20 

02 

36  30  W 
14  30  W 
o  “ 
o 
o 

47  3°  E 
61  o  E 
64  30  E 

55  0 
72  30 

o 
o 
o 


76 

87 

80 
104 

58 

72 
142 
1  70 

>69  30 

184  o 

149  O 
126  o 


E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


Latitude- 

Year 
of  Ob- 
fervat- 

- - - 

Variation 

obferved. 

0  / 

«  /  • 

34  50  S 

1622 

2  0  W 

1.675 

8  0  W 

34  3°  S' 

1675 

O  O 

34  0  s 

1675 

10  36  E 

24  0  s 

1675 

•ao  30  E 

16  0  & 

1677 

-  0  40  E 

7  50  S 

1678 

r  0.  E 

12  15  s 

1675 

19  30  w 

4  0  s 

1675 

16  0  W 

12  30  N 

1674 

a7  0  W 

13  0  N 

i6/4 

«5  0  W 

20  0  S 

1676 

20  30  W 

O  O 

16-6 

15  3°  w 

27  0  s 

1676 

24  0  w 

19  0  N 

1676 

12  ■  Q  W 

8  15  N 

1689 

8  48  vv 

21  30  N 

1680 

8  10  W 

13  l5  N 

1  680 

8Y0  w 

6  40  S 

1676 

3  10  w 

39  0  S 

1677 

27  30  w 

38  0  S 

1677 

23  30  w 

42  25  s 

1  642 

0  0 

40  50  s 

164a 

9  0  E 

34  35  S 

1642 

8  40  E 

20  15  S 

1642 

6  to  E 

4  30  S 

1643 

8  45  E 

0  26  s 

1643 

5'  3°  E 

From  thefe  obfervations,  the  learned  author  infers,  1.  That, 
throughout  all  Europe,  the  variation,  at  this  time,  is  weft,  and  is 
more  in  the  eaftern  parts  thereof  than  in  the  weilern,  increafing  that 
way. 

2.  That,  on  the  coaft  of  America,  the  variation  is  wefterly,  increaf¬ 
ing  all  the  way  as  you  go  northerly  along  the  coaft,  fo  as  to  be  above  20° 
at  Newfoundland,  nearly  30°  in  Hudffin’s  Streights,  and  not  lefs  than 
570  in  Baffin’s  Bay:  and  that,  as  you  fail  eaftward  from  this  coaft, 
the  variation  conftantly  diminifties.  Hence  he  argues,  that  fome-' 
where,  between  Europe  and  the  north  part  of  America,  there  muft  be 
an  eafterly  variation,  or  at  leaft,  no  variation. 

3.  That  on  the  coaft  of  Brafil,  there  is  an  eaft  variation,  increafing 
as  you  go  to  the  fouthward,  fo  as  to  be  120  at  cape  Frio,  and  2o°  and 
halt  over  againft  Rio  Plata  ;  and  thence  failing  fouth-wefterly,  to  the 
Streights  ot  Magellan,  it  decreafes  to  17” ;  and,  at  the  weft:  entrance,  it 
is  about  tq°. 

4.  I  hat  eaftward  of  Brafil,  this  eafterly  variation  decreafes,  fo  as 

to  be  very  little  at  St.  Helena  and  Afcenfion,  and  to  be  quite  gone, 
and  the  compafs  point  true,  about  110  longitude  weft  from  the  cape 
of  Good  Hope.  r 

5.  That,  to  the  eaftward  of  the  aforefaid  places,  a  weftward  va¬ 
riation  begins  and  governs  in  all  the  Indian  fea,  rifing  to  x8u  under  the 
equator,  about  the  meridian  of  the  northern  part  of  Madagafcar  ;  and 
2iz°>  jn  39°  fouth  latitude,  near  the  fame  meridian  :  eafterly  from 
thence,  the  weft:  variation  decreafes,  fo  as  to  be  not  much  above  8°  at 

Comorin,  and  about  30  upon  the  coaft:  of  Java ;  and  about  the 
Molucca  iflands  to  be  quite  gone,  as  alfo  a  little  to  the  weftward  of 
\  an  Diemen’s  land. 


-  r  to  ^ie  ea^vvar(I  °f  the  Moluccas  and  Van  Diemen’s  land, 

in  011th  latitude,  there  arifes  another  eafterly  variation,  which  feems 
not  i°  great  as  file  former,  nor  of  fo  large  extent ;  becaufe,  at  the  ille 

UClfaml  U  1S  fcnllbly  lefs  than  upon  the  eaft  coaft  of  New  Gui- 
n  I  a,  at  tbe  rate  tt  decreafes,  it  may  well  be  fuppofed,  that  about 

-  i  aif-  ‘er  ea^war(I>  or  105°  eaft  longitude  from  London,  in  the  lati¬ 
tude  of  2 0°  fouth,  a  wefterly  variation  begins. 

' .  at  the  variation,  taken  at  Baldivia,  and  at  the  weft  entrance 


of  the  Streights  of  Magellan,  fliews,  that  the  eaft  variation ,  noted  in 
the  third  obfervation,  is  decreafing  apace ;  and  that  it  cannot  well 
extend  many  degrees  into  the  South  Sea,  from  the  coaft:  of  Peru  and 
Chili  ;  leaving  room  for  a  fmall  wefterly  variation,  in  that  trad!  of  the 
unknown  world  that  lies  in  the  midway  between  Chili  and  New  Zea¬ 
land,  and  between  Hound’s  lfland  and  Peru. 

8.  That  in  failing  north-weft  from  St.  Helena,  by  Afcenfion,  as 
far  as  the  equator,  the  variation  continues  very  fmall  eaft,  and,  as  it 
were,  conftantly  the  fame ;  fo  that,  in  this  part  of  the  world,  the 
epurfe,  wherein  there,  is  no  variation,  is  evidently  no  meridian,  but 
rather  north-weft. 

9.  That  the  entrance,  of  Hudfon’s  Streights,  and  the  mouth  of  Rio 
Plata,  being  nearly  under  the  fame  meridian,  at  the  one  place  the 
needle  varies  29^°  weft ;  at  the  other  20J0  eaft. 

This,  he  fays,  demonftrates  the  impoffibility  of  reconciling  thefe 
variations  by  the  theory  of  Bond,  which  is  by  two  magnetical  poles 
and  an  axis,  inclined  to  the  axis  of  the  earth  ;  whence  it  would  fol¬ 
low,  that  under  the  fame  meridian,  the  variation  fhould  be  in  all 
places  the  fame  way. 

Theory  of  /^Variation  of  the  needle.  From  the  circumftances 
above  rehearfed,  the  learned  author  takes  occafion  to  aflert,  “  That 
the  whole  globe  of  the  earth  is  one  great  magnet,  having  four  magnetical 
poles,  or  points  of  attraction  ;  near  each  pole  of  the  equator  two  ;  and 
that  in  thofe  parts  of  the  world  which  lie  nearly  adjacent  to  any  one  of 
thefe  magnetical  poles,  the  needle  is  governed  thereby  ;  the  neareft 
pole  being  always  predominant  over  the  more  remote.” 

The  pole  which  at  prefent  is  neareft  to  us,  he  conjectures  to  lie  in 
qr  near  the  meridian  of  the  Land’s. End  of  England,  and  not  above 
7°  from  the  Arftic  pole:  by  this  pole  the  variations  in  all  Europe  and 
f  artary,  and  the  North  Sea,  are  principally  governed ;  though  ftill 
with  tome  regard  to  the  othqr  northern  pole,  whofe  fituation  is  in  the 
meridian  pafling  about  the  middle  of  California,  and  about  15°  from 
the  north  pole  of  the  world,  to  which  the  needle  has  chiefly  refpeft  in 
all  North  America,  and  in  the  two  oceans  on  either  fide  thereof,  from 
tire  Azores,  weft  wards,  to  japan,  and  farther. 

Ihe  two  foutheyn  .poles, -he  imagines,  are  rather  farther  diftant 

from 
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from  the  fouth  pole  of  the  world  ;  the  one  about  160  therefrom,  in 
a  meridian  20°  to  the  weftward  of  Magellan  Streights,  or  95°  weft 
from  London  :  this  commands  the  needle  in  all  South  America,  in 
the  Pacific  Sea,  and  the  greateft  part  of  the  Ethiopic  Ocean.  The 
other  feems  to  have  the  greateft  power,  and  the  largeft  dominion  of 
all,  as  it  is  the  tnoft  remote  from  the  pole  of  the  world,  being  little 
lefs  than  20°  diftant  therefrom,  in  the  meridian  which  paffes  thro’ 
New'  Holland,  and  the  ifland  Celebes,  about  120°  call  from  Lon¬ 
don  ;  this  pole  is  predominant  in  the  fouth  part  of  Africa,  in  Ara¬ 
bia,  and  the'  Red  Sea,  in  Perfia,  India,  and  it’s  illands,  and  all  over 
the  Indian  Sea,  from  the  Cape  of  Good  Hope  eaft\vards,  to  the 
middle  of  the  Great  South  Sea  that  divides  Alia  from  America.' 

Such  feems  to  be  the  prefent  difpofition  of  the  magnetical  virtue 
throughout  the  w’hole  globe  of  the  earth.  It  remains  to  fhevv  how 
thishypothefis  accounts  for  all  the  variations  that  have  been  obferved 
of  late,  and  how  it  anfwers  to  the  feveral  remarks  drawn  from  the 
table. 

2.  Then,  it  is  plain  that,  as  our  European  north  pole  is  in  the 
meridianof  the  Land’s  End  of  England,  all  places  more  eafterlv  than 
that  will  have  it  on  the  weft  fifle  of  the  meridian  ;  and,  confequent¬ 
iy,  the  needle,  refpe£ting  it  with  it’s  northern  point,  will  have  a  wef- 
terly  variation,  which  will  ftill  be  greater  as  you  go  to  the  eaftward, 
till  you  come  to  fome  meridian  of  Ruffia,  where  it  will  be  the  great¬ 
eft,  and  from  thence  will  decreafe  again.  Accordingly,  in  fait,  we 
find,  that  at  Breft  the  variation  \s  but  i|°;  at  London  (in  1683)  ; 

and  at  Dantzick  70  w'eft.  Again,  to  the  weftward  of  the  meridian 
of  the  Land’i  End,  the  needle  ought  to  have  an  eafterly  variation, 
were  it  not  that,  by  approaching  the  American  northern  pole  (which  ] 
lies  on  the  weft  fide  of  the  meridian,  and  feems  to  be  of  greater  force 
than  this  other),  the  needle  is  drawn  thereby  w'eftward,  fo  astocoun- 
terbalance  the  direction  given  by  the  European  pole,  and  to  make  a 
fmall  w'eft  variation  in  the  meridian  of  the  Land’s  End  itfelf.  Yet, 
about  the  illeof  Tercera,  it  is  fuppofedour  nearelt  pole  may  fo  far 
prevail,  as  to  give  the  needle  a  little  turn  to  the  eaft,  though  but  for  a  jj 
very  little  fpace ;  the  counterbalance  of  thofe  two  poles  admitting  no 
confiderable  variation  in  all  theeaftern  parts  of  the  Atlantic  Ocean, 
nor  upon  the  .weft  coafts  of  England  and  Ireland,  France,  Spain,  and 
Barbary.  But  to  the  weftward  af  the  Azores,  the  power  of  the 
American  pole  overcoming  that  of  the  European,  the  needle  has 
chiefly  refpedl  thereto,  and  turns  ftill  more  and  more  towards  it  as 
we  approach  it.  Whence  it  comes  to  pafs,  that  on  the  coaft  of 
Virginia,  New  England,  Newfoundland,  and  in  Hudfon’s  Streights, 
the  variation  is' weftward,  that  is,  it  decreafes  as  you  go  from  thence 
towards  Europe  ;  and  that  it  is  lefs  in  Virginia  and  New  England, 
than  in  Newfoundland  and  Hudfon’s  Streights. 

2.  This  wefterly  variation,  again,  decreafes  as  you- pafs  over  North 
America  ;  and  about  the  meridian  of  the  middle  of  California,  the 
needle,  again,  points  due  north;  and  from  thence  weftward  to  Yedzo 
and  Japan,  it  is  fuppofed  the  variation  is  eafterly,  and  half-fea  over, 
not  lefs  than  150  ;  and  that  this  eaft  variation  extends  over  Japan, 
Yedzo,  Tartary,  and  part  of  China,  till  it  meets  with  the  wefterly 
which  is  governed  by  the  European  north  pole,  and  which  is  the 
greateft  fomewhere  in  Ruffia. 

3.  Towards  the  fouth  pole  the  effedl  is  much  the  fame,  only  that 
here  the  fouth  point  of  the  needle  is  attracted.  Whence  it  will  fol¬ 
low,  that  the  variation  on  the  coaft  of  Brafi!,  at  the  river  of  Plata, 
and  fo  on  to  the  Streights  of  Magellan,  fhould  he  eafterly,  if  we 
fuppofe  a  magnetical  pole,  fituate  about  20°  more  wefterly  than  the 
Streights  of  Magellan.  And  this  eafterly  variation  extends  eaftward 
over  the  greateft  part  of  the  Ethiopic  Sea,  till  it  be  counterpoifed  by 
the  virtue  of  the  other  fouthern  pole,  as  it  is  about  mid-way  between 
the  Cape  of  Good  Hope  and  the  i lies  of  Triftan  d’Alcunha. 

4.  From  thence  eaftwards,  the  Afiatic  fouth  pole  becoming  pre¬ 

valent,  and  the  fouth  point  of  the  needle  being  attracted  thereby, 
there  arifes  a  weft  variation,  very  great  in  quantity  and  extent,  be- 
caufe  of  the  great  diftance  of  this  magnetical  pole  from  the  pole  of 
the  world.  Hence  it  is,  that  in  all  the  Indian  Sea,  as  far  asHol- 
landiaNova,  and  farther,  there  is  conftantly  a  weft  variation ;  and 
that,  under  the  equator  itfelf,  it  rifes  to  no  lefs  than  n°,  where  it 
is  tnoft.  And  that,  about  the  meridian  of  the  illand  of  Celebes, 
bei/ig  likewife  that  of  this  pole,  this  wefterly  variation  ceafes,  and 
an  eafterly  one  begins,  which  reaches  to  the  middle  of  the  South  Sea, 
between  Zelandia  Nova  and  Chili,  leaving  room  for  a  fmall  weft 
variation,  governed  bv  the  American  fouth  pole.  1 

5.  From  the  whole  it  appears,  that  the  direction  of  the  needle,  in 
the  temperate  and  frigid  zones,  depends  chiefly  upon  the  counterpoife 
of  the  forces  of  twm  magnetical  poles  of  the  fame  nature  ;  as  alfo 
why,  under  the  fame  meridian,  the  variation  fhould  be  in  one  place 
29I0  weft,  and  in  another  2o|°  eaft. 

6.  In  the  torrid  zone,  and  particularly  under  the  equinodfial,  re- 

fpect  inuft  be  had  to  all  four  poles,  and  their  pufitions  mull  be  well 
confidered,  otherwife  it  will  notbeeafy  to  determine  what  the  vari¬ 
ation  fhallbe,  the  neareftpole  being  always  ftrongeft ;  yet  not  fo  as 
not  to  be  counterbalanced,  fometimes,  by  the  united  forces  of  two 
more  remote.  Thus,  in  failing  from  St.  Helena,  by  the  iile  of  Af- 
cenfion,  to  the  equator,  on  the  north- w'eft  courfe,  the  variation  is 
very  little  eafterly,  and  in  that  wholfc  trail  is  unalterable  ;  beeaufe 
the  South  American  pole  (which  is  conliderablv  the  neared  in  the 
aforcfhid  places),  requiring  a  great  eafterly  variation,  is  counterpoifed 
by  the  contrary  attraction  of  the  North  American  and  the  Afiatic 
fouth  poles  ;  each,  whereof,  fingly,  is,  in  thefe  parts,  weaker  than 
the  American  fouth  polo:  and,  upon  the  north-weft  courfe,  the  dif¬ 
tance  from  this  latter  is  very  little  varied  ;  and,  as  you  recede  from 
the  Afiatic  fouth  pole,  the  balance  is  ftill  preferved  by  an  aceefs  to¬ 
wards  the  North  American  pole.  In  this  cafe  no  notice  is  taken  of 
the  European  north  pole  ;  it’s  meridian  being  a  little  removed  from 
thofe  of  thefe  places,  and  of  itfelf  requiring  the  fame  variations 
which  we  here  find.  <  •  • 
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After  the  fame  manner  may  the  variations  in  other  places  under 
and  near  the  equator, be  accounted  tor,  upon  Ur.  Hallev’shypothefis. 

To  obferve  the  Variation,  or  Declination  of  the  Needle.  Draw 
a  meridian  line,  as  directed  under  MERIDIAN,  then,  a  ltyle  being 
ereCted  in  the  middle  thereof,  place  a  needle  therci  n,  and  draw  the 
right  line  which  it  hangs  over.  Thus  will  the  quantity  of  the  vari¬ 
ation  appear. 

Or  thus:  as  the  former  method  of  finding.the  declination  cannot 
be  applied  at  fca,  others  have  been  thought  of,  tiie  principal  whereof 
follow  :  fufpetid  a  thread  and  plumbct  over  the  compafs,  till  the 
fhadow  pafs  through  the  center  of  tire  card  ;  obferve  the  rhumb,  or 
point  of  the  compafs,  which  the  fhadow  touches  when  it  is  the  fhor- 
teft.  For  the  fhadow  is  then  a  meridian  line  ;  confequentiy  the 
variation  is  (hewn. 

Or  thus:  obferve  the  rhumb  wherein  the  fun,  or  a  fiar,  rifes 
and  lets  ;  bifcCt  the  arch  intercepted  between  the  rifing  and  fitting  ; 
thc  fine  of  bifiCfion  will  be  the  meridian  line  ;  confequentiy  the  de¬ 
clination  is  had  as  before.  The  fame  may  be  had  from  two  equal 
altitudes  of  the  fame  ftar,  obferved  cither  bv  day  or  night.  Or  thus: 
obferve  the  rhumb  wherein  the  fun,  or  a  ftar,  rifes  and  fets;  and 
from  the  latitude  of  the  place  find  theeafiernor  weftern  amplitude; 
for  the  difference  between  the  amplitude,  and  the  difiance  of  the 
rhumb  obferved,  from  theeaftern  rhumb  of  the  card,  is  the  variation 
fought. 

Or  thus:  obferve  the  altitude  of  the  fun,  or  fome  ftar,  S  I,  ( Plate 
ri5>  fig-  33’)  whofe  declination  is  known  ;  and  note  the  rhumb  in 
the  compafs,  to  which  it  then  correfponds.  Since,  then,  in  tile  tri¬ 
angle  Z  P  S  we  have  three  lidcs  ;  viz.  P  Z,  the  complement  of  the 
elevation  of  the  pole  PR  ;  S  P,  the  complement  of  the  declination 
D  S  ;  and  Z  S,  the  complement  of  the  altitude  S  I  ;  the  angle  P  Z  S 
is  found  by  fpherical  trigonometry;  the  contiguous  one  to  which, 
viz.  A  Z  S,  meafures  the  azimuth  H  I.  The  difference,  then,  be¬ 
tween  the  azimuth,  and  the  diftance  of  the  rhumb  obferved  from 
the  fouth,  is  the  variation  fought.  See  Azimuth  Compass. 

Note,  to  have  the  ealtern  or  weftern  amplitude  accurately,  regard 
muft  be  had  to  the  refrahlion;  the  laws  whereof  arc  delivered  under 
REFRACTION. 

For  the  more  commodious  obferving  in  what  rhumb  of  the  com¬ 
pafs  the  fun,  or  a  ftar,  is  feen,  it  will  be  proper  to  have  two  little 
apertures,  or  glafs  windows,  oppofite  to  each  other,  under  the  limb 
thereof,  with  a  telefcope  fight  fitted  to  one  of  them,  and  to  the  other 
a  fine  thread. 

1  he  ufe  of  the  variation  is,  to  corretft  the  courfes  a  fhip  has  fleered 
by  the  compafs:  e.  g.  given  the  courfe  fet,  and  the,  variation  of  the 
compafs,  and  let  it  be  required  to  find  the  true  courfe  the  fhip  fleers : 
if  the  variation  is  weft,  call  the  N.  W.  quarter  the  iff.  the  S.  W.  the 
2d.  the  S.  E.  the  3d.  and  the  N.  E.  the  4th  ;  but  if  the  variation  be 
Caft,  call  the  N.  E.  quarter  the  ift.  the  S.  E.  the  2d.  the  S.  W.  the 
3d.  and  the  N.  W.  the  4th.  Then,  if  the  courfe  be  fet  in  the  ift 
or  3d  quarters,  adduhe  variation  to  the  points  or  degrees  in  the  given 
courfe  ;  but  if  in  the" 2d  or  4th  quarters,  fubtradl,  and  the  fuin  in 
the  former,  or  the  difference  in  the  latter  cafe,  will  be  the  courfe 
corrected  by  the  variation. 

Variation  of  the  Variation,  is  the  change  in  the  declination 
of  the  needle,  obferved,  at  different  times,  in  the  fame  place. 

This  variation  wasfirft  difeovered  by  Mr.  Henry  Gellibrand,  (fee 
variation  of  the  magnet),  by  comparing  the  observations  made  at 
different  times  near  the  fame  place  by  Mr.  Burrough,  Mr.  Gunter, 
and  himfelf :  and  the  difeovery  was  foon  known  abroad  ;  for  Kir- 
cher,  in  his  treatife  intitled  Magnes,  fays,  that  our  countryman 
Mr.  John  Creaves  had  informed  him  of  it,  and  then  gives  a  letter  of 
the  famous  Merfennus,  containing  a  very  diftintft  account  of  it. 
Indeed,  in  the  Hiftory  of  the  Royal  Academy  of  Sciences  at  Paris, 
it  is  faid  by  M-  de  Fontenelle,  that  the  learned  Gaffendi  was  the 
principal  difeoverer  of  this  property  :  but  Gaffendi  himfelf  acknow- 
leged  that  he  had  before  received  information  of  Gellibrand’s  dif- 
coveries.  That  this  change  is  gradual  and  univcrfal,  will  appear  by 
the  following  examples : 

At  Paris,  Orontius  Finxus,  about  the  year  1550,  reckoned  it 
about  8°  or  90  E.  ;  in  1640,  it  was  30  E.  ;  in  1666,  the  needle  had 
no  variation ;  and  in  1681,  it  was  2°3/W.  M.  de  la  Lande  (Ex- 
pofition  du  Calcul  Aftronomique)  obferves,  that  the  variation  at  Pa¬ 
ris,  in  1759,  was  180  10' W.  and  in  1760,  180  20'  •,  and  that  thet'a- 
riation  has  changed  26°  20'  in  the  fpace  of  150  years,  allowing  that 
in  1610,  the  variation  was  8°  E  :  and  fince  1740,  the  needle,  which 
was  always  ufed  by  M.  Maraldi,  is  more  than  30  advanced  towards 
the  weft,  beyond  what  it  was  at  that  period  ;  and  this  makes  a 
change  of  efi  in  one  year. 

At  Cape  d’Agulhas,  in  1600,  it  had  no  variation;  whence  the  Por- 
tuguefe  gave  it  it’s  name  ;  in  1622,  it  was  2°  W.  ;  in  1673,  8°  W. 
and  in  1692,  1 1°  W. 

At  St. .Helena,  In  1600,  the  variation  was  8°  E.  in  1623,  6°  E\. 
in  1677,  40'  E  ;  and  in  1692,  t.°  W.  At  Cape  Comorin,  in  1620, 
the  variation  was  40°  20'  W.  in  1680,  8°  48'  W-  and  in  1688, 

70  80'  W. 

At  London,  in  1580,  the  variation  was  110  if  E.  in  1622,  6° 
E-  in  *634,  40  E.  in  1637,  o°;  in  1672,  20  3c/  W.  in  1692, 

6°  W.  in  1723,  140  17 '  W.  in  1747,  170  40'  W.  fo  that  during 
the  courfe  of  167  years,  elapfed  fince  the  year  i5Soto  the  end  of  the 
year  1747,  the  magnetic  needle  at  London  has  moved  to  the  weft¬ 
ward,  28°  55'. 

The  variation,  as  it  appears  in  the  Meteorological  Journals  of  the 
Royal  Society  in  1774,  was2i°  16'  VV.  in  1775,  sffqq';  in  1776, 
2N  47' ;  in  1777,  22°  12'  ;  in  1778, 220  2o'\  ;  in  1779,  22"  28',  or 
allowing  15^  tor  the  magnetifm  of  the  building,  22''  4J/;  in  1780., 
22°  41 The  Hon.  Mr.  Cavendifti  obferves,  that  on  comparing 
the  obfervations  of  the  years  1774  ar*fi  *775  together,  the  variation 
appears,  after  allowing  for  the  error  of  the  inftrument,  to  have 

been 
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been  27'greater  in  1775  than  'ntr774  >  though  Dr. 

has  made  obfervations  of  this  kind  for  fevera  \e  pa  » 

him,  that  the  annua!  alteration  of  the  variation  has,  in  general, 

Accord Ing r to1  D r .  Halley,  the  variation  of  the  variation  of  the 
compafs  is  fuppofed  owing  to  the  difference  of  velocity  of  the  mo- 
tions  of  the  internal  and  external  parts  of  the  globe. 

Theory  of  the  Variation  of  the  Variation.  From  the  obfer¬ 
vations  ^above  recited,  under  the  head  VARIATION,  it  feems  to 
follow,  that  all  the  magnetical  poles  have  a  motion  weftward  .  u 
if  it  be  fo,  it  is  evident  that  it  is  not  a  rotation  about  the  axis  of 
the  earth :  for  then  the  variations  would  continue  the  fame  in  the 
fame  parallel  of  latitude  (the  longitude  only  changed)  as  much  as 
the  motion  of  the  magnetical  poles  :  but  the  contrary  is  found  by 
experience  ;  for  there  is  no-where,  in  the  latitude  of  51  and  an  half 
north,  between  England  and  America,  a  variation  of  11  degrees  eaft, 
at  this  time,  as  it  was  once  here  at  London.  Wherefore  it  feems, 
that  our  European  pole  is  become  nearer  the  arftic  pole  than  it 
was  heretofore  ;  or  elie,  that  it  has  loft  part  of  it  s  virtue-^ 

But  whether  thefe  magnetic  poles  move  altogether  with  one 
motion,  or  with  feveral  ;  whether  equally  or  unequally  ;  whether 
circular  or  libratory  :  if  circular,  about  what  center  ;  if  libratory, 
after  what  manner;  are  things  yet  unknown. 

According  to  the  obfervations  of  captain  Snow,  the  variation  at 
Barbadoes  feems  nearly  at  a  ftand  ;  for  in  the  road,  in  1752,  it  was 
5°E.  and  by  Halley’s  draught  51°,  in  1747,  at  Port  Royal  keys,  in 
Jamaica,  the,  variation  was  70  20/E.  and  on  the  coaft  of  Carthagena, 
off  the  high  land  of  Sanda  Martha,  70  45"  E.  nearly  fouth  of  Port 
Roval :  therefore,  thefe  curves  are  not  much  altered  ;  and  the  curve 
at  Jamaica  nearly  at  a  Hand  ;  and  the  fouth  part  of  them,  with  the 
reft,  dropping  to  the  westward. 

Under  the  equator,  the  longitude  40°  E-  from  London,  the  high- 
eft  variation  during  the  whole  56  years,  appears  to  be  17^°  W.  and 
the  leal!  i6£°  W.  and  in  latitude  150  N.  longitude  6o°  W.  from 
London,  the  variation  has  been  conftantly  50  E.  but  in  other  places 
the  cafe  has  been  widely  different ;  for  in  the  latitude  io°  S.  longi¬ 
tude  60“  E.  from  London,  th e  variation  has  decreafed  from  170  W. 
to  17^°  W.  :  and  in  latitude  io°S.  longitude^0  W.  from  London, 
it  has  incrcafed  from  2J0  W.  to  122°  W. ;  and  in  latitude  i^N. 
longitude  20 0  W.  it  has  increafed  from  i°W.  to  90  W. 

But  there  is  ftill  a  more  extraordinary  appearance  in  the  Indian 
Seas:  for  inftance,  under  the  equator. 
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Where  the  weft  variation  in  the  longitude  40°  E.  is  the  fame  in 
both  the  above  years  ;  and  in  1700,  the  weft  variation  feemed  to  be 
regularly  decreafing  from  longitude  50°E.  to  the  longitude  ioo°  E. 
but  in  1756,  we  find  the  welt  variation  decreafing  fo  faft,  that  we 
have  eaft  variation  in  the  longitude  8o°,  85°,  and  90  0  E.  ;  and  yet, 
in  the  longitude  95 0  and  ioo°  E.  we  have  weft  variation  again. 

Such  are  the  irregularities  that  experience  hath  Ihewn  us  in  the 
variation  of  the  magnetic  needle,  which  appear  fo  confiderablc, 
that  we  cannot  think  it  wholly  under  the  direction  of  one  general 
and  uniform  law  ;  hut  rather  conclude,  with  the  learned  and  judi¬ 
cious  Dr.  Gowen  Knight,  Fellow  of  the  Royal  Society,  in  the  87th 
prop,  of  his  Treatife  upon  Attra&ion  and  Repulfion,  that  it  is  in¬ 
fluenced  by  various  and  different  magnetic  attractions,  in  all  pro¬ 
bability  occnfioned  by  heterogeneous  compofitions  in  the  great  mag¬ 
net,  th e  earth. 

VERNIER  Scale.  This  fcale  is  excellently  adapted  for  the 
graduation  of  mathematical  inftruments. 

Vernier's  method  is  derived  from  the  following  principle.  .  If  two 
equal  right  lines,  or  circular  arcs,  A,  B,  arc  fo  divided,  that  the 
number  of  equal  divifions  in  B  is  one  lefs  than  the  number  of 
equal  di  vifions  of  A,  then  will  theexcefs  of  one  divifion  of  B  above 
one  di  vilion  of  A  be  compounded  of  the  ratios  of  one  of  A  to  A, 
and  of  one  of  B  to  B. 

For  let  A  contain  11  parts,  then  one  of  A  to  A  is  as  one  to  11, 
or— •  Let  B  contain  10,  then  one  of  B  to  B  is  as  1  to  10,  or—-. 
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Or  if  B  contains  n  parts,  and  A  contains  «  -J-  1  part  ;  then 

—  is  one  part  of  B,  and  — l —  is  one  part  of  A.  And  -1  1 

"  «+  i  n  n  -J-  1 

—  ”  + 1  '  - 

n  «+  1 

Or  thus:  let  A  and  B  be  unequal  right  lines,  or  circular  arcs ; 
and  let  any  part  of  A,  confidcred  as  the  relative  unit,  be  divided 


into  n  parts  ;  and  a  part  of  B,  equal  to  in  -f- 1  parts  of  A,  be  divided 

info  in  parts  ;  then  will  —  th  of  Bo=_ith  of  A—  ith  of  B  X  —  th 
.in  n  m  n 

of  A. 

But  11  parts  of  A  :  1  unit  of  A  :  :  in  -f-  1  parts  of  A  :  m  1 

n 

units  of  A. 

But  m  parts  of  B  1  parts  of  Az=z)ln.  '  —  units  of  A. 
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The  moft  commodious  divifions,  and  their  aliquot  parts,  into 
which  the  degrees  on  the  circular  limb  of  an  inftrument  may  be 
fuppofed  to  be  divided,  depend  on  the  radius  of  that  inftrument. 
Let  R  be  the  radius  of  a  circle  in  inches  ;  and  a  degree  to  be 

divided  into  n  parts,  each  being  J-  th  part  of  an  inch. 

P 

Now  the  circumference  of  a  circle,  in  parts  of  it’s  diameter  2  R 
inches,  is  3,1415926  X  2  R  inches. 

Then  360°  :  3,1415926  X  2  R  :  :  i°  ;lllill2l^X  2  R  inches. 

. ,  3  a 

Or,  0,01745329  X  R  is  the  length  of  one  degree  in  inches. 

Or,  0,01745329  X  R  X  P  iS  the  length  of  i°,  in/>th  parts  of 
an  inch. 

But  as  every  degree  contains  n  times  fuch  parts,  therefore  n  == 
0,01745329  xR  XP- 

The  moft  commodious  perceptible  divifion  is-i-  or —of  an  inch. 

Example.  Suppofe  an  inftrument  of  30  inches  radius,  into  how- 
many  convenient  parts  may  each  degree  be  divided  r  how  many  of 
thole  parts  are  to  go  to  the  breadth  of  the  Vernier,  and  to  what 
parts  of  a  degree  may  an  obfervation  be  made  by  that  inftrument  ? 
Now  0,01 745 X  R— 0,5236  inches,  the  length  of  each  degree : 

and  if  p  be  fuppofed  about—  of  an  inch  for  one  divifion  ;  then 

8 

0,5236  X/>=  4,188,  Ihews  the  number  of  fuch  parts  in  a  degree.' 
But  as  this  number  miift  be  an  integer,  let  it  be  4,  each  being  15': 
and  let  the  breadth  of  the  Vernier  contain  31  of  thofe  parts,  or  7^°, 
and  be  divided  into  30  parts. 

Here  n  — — ;  m-=—;  then— X— — — —  a  degree,  or  30', 

4  30  4  30  1 20 

which  is  the  leaft  part  of  a  degree  that  inftrument  can  fhew. 

Ifnr=— ,  and  then— X— — — — —?  of  a  minute, 

5  36  5  36  5  X  36 

or  20"'.  ’ 

The  following  table,  taken  as  examples  in  the  inftruments  com¬ 
monly  made  from  3  inches  to  8  feet  radius,  fhews  the  divifions  of 
the  limb  to  the  neareft  tenths  of  inches,  fo  as  to  be  an  aliquot  of 
6o’s,  and  what  parts  of  a  degree  may  be  eftimated  by  the  Vernier , 
it  being  divided  into  fuch  equal  parts,  and  containing  fuch  degrees 
as  their  columns  fhew. 
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4 

36 

91 

0 

25 

96 

15 
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By  altering  the  number  of  divifions,  either  in  the  degrees  or  in 
the  Vernier,  or  in  both,  an  angle  can  be  obferved  to  a  different  de¬ 
gree  of  accuracy.  Thus,  to  a  radius  of  30  inches,  if  a  degree  be 
divided  into  12  parts,  each  being  five  minutes,  and  the  breadth  of 
the  Vernier  be  21  fuch  parts,  or  ij",  and  divided  into  20  parts, 

then— X  —  =  —  =  15" :  or  taking  the  breadth  of  the  Vernier 
12  20  240 

2J°  and  divided  into  qo  parts;  then— X—  ••  y  >  or  1 
■r  jo  I*  30  36° 

_1X — =2 — =6";  where  the  breadth  of  the  Vernier  is  4l°,  &c. 
12  50  600 


NAUSEA,  in  medicine,  a  reaching,  or  propenfity  and  endea¬ 
vour  to  vomit ;  arifing  from  a  loathing  of  food,  excited  by  some 
vifeous  humour  that  irritates  the  ftomach,  and  urges  it  to  difenarge 
itfelf;  and  accompanied  with  anxiety  about  the  pracordia,  an 
falivation  of  the  mouth.  '  . 

The  word  is  formed  from  the  Greek  vavna,  of  vacs,  navis,  flip  * 
becaufe  people,  at  the  beginning  of  their  voyages,  are  ufually  ban  e 
to  this  diforder  from  being  fea-fick. 

A  naufea  is,  when  the  'thoughts  or  fight  of  proper  food  creat 
ficknefs  in  the  ftomach,  and  a  tendency  to  vomit.  NavftA 
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Naufea  and  vomiting  only  differ  from  one  another,  as  more  or  lefs 
violent.  The  naufea  is  properly  the  effort  the  ftomach  makes  to 
vomit,  which  has  not  always  the  effect. 

Boerhaave  defines  a  naufea,  anatomically,  to  be  a  retrograde  fpaf- 
modic  motion  of  the  mufcular  fibres  of  the  oefophagus,  ftomach,  and 
intellines  ;  attended  with  convulfions  of  the  abdominal  mufcles,  and 
the  feptum  tranfverfum. 

The  ufual  canfes  of  a  naufea  and  anorexia,  are,  hard  drinking, 
great  heat,  a  fever,  confumption,  laxnefs  of  the  ftomach  occafioned 
by  tea,  &c.  alfp  narcotics ;  as  tobacco,  paflions  of  the  mind,  fuppref- 
fion  of  evacuations  inducing  a  plethora,  foul  ftomach,  tenacious  hu¬ 
mours  lodged  therein,  and  certain  fwimming  or  undulatory  motions. 

NAVY,  the  fleet  or  (hipping  of  a  prince  or  ftate.  Several  articles 
and  orders  for  the  government  of  the  Britifh  navy  are  eftablifhed  by 
13  Car.  II.  c.  9,  and  22  Geo.  II.  c.  33. 

The  royal  navy  of  Great  Britain  is  conducted,  under  the  diredlion 
of  the  lords  of  the  admiralty,  by  the  following  principal  officers,  who 
are  commifiioners,  and  compofe  the  board  for  managing  the  bufinefs 
thereof.  1.  Comptroller  of  the  navy,  who  attends  and  comptrols  the 
payment  of  all  wages,  is  to  know  the  rates  of  flores,  See.  2.  Sur¬ 
veyor  of  the  navy,  who  is  to  know  the  ftate  of  all  flores,  to  fupply 
what  is  wanting,  to  eftimate  repairs,  charge  boatfwains,  Sec.  with 
the  ftores  they  receive,  &c.  There  have  been  generally  two  joint- 
furveyors.  3.  Clerk  of  the  a£ls,  whofe  bufinefs  is  to  record  all  orders, 
contrafts,  bills,  warrants,  &c.  4.  Comptroller  of  the  tiwifurer’s  ac¬ 

counts.  5.  Comptroller  of  the  victualling  accounts.  6.  Comptroller 
of  the  ftore-keeper’s  accounts.  7.  One  extra  commilfioner.  The 
annual  appointment  of  each  commilfioner  is  500/.  In  time  of  war, 
or  great  naval  exertion,  there  are  other  additional  extra  comtnif- 
fioners  ;  and  in  the  year  1781,  there  were  two,  exclufive  of  thofe 
above  enumerated.  There  were  alfo  three  commifiioners  for  the  out- 
ports,  redding  at  Portfmouth,  Plymouth,  and  Chatham;  and  in 
time  of  war  commifiioners  are  appointed  to  refide  at  fome  of  the 
principal  yards  abroad.  The  treafurer  of  the  navy,  who  has  an  ap¬ 
pointment  of  2000/.  a  year,  and  whofe  bufinefs  is  to  receive  money 
out  of  the  exchequer,  and  to  pay  all  the  charges  of  the  navy,  by 
warrant  from  the  principal  officers.  Each  of  thefe  commifiioners 
and  officers  has  a  number  of  fubordinate  clerks,  with  various  fala- 
ries. 

Navy,  or  victualling  bills,  are  bills  or  orders  for  the  payment  of 
money,  iffued  by  the  commiffioners  of  the  navy,  and  other  boards  in 
that  department,  on  the  treafurer  of  the  navy,  for  ftores  purchafed, 
Sec.  Thefe  bills  are  not  payable  at  any  fixed  time,  but  bear  intereft 
at  the  rate  of  4  per  cent,  after  fix  months,  from  the  date  of  their  being 
regiftered  at  the  refpedfive  offices  ;  and  they  have  generally  been 
paid  off  within  eighteen  months,  or  two  years,  from  the  time  of  their 
being  iflued. 

NAZAREATE,  or  Nazariteship,  the  ftate  and  condition  of 
a  Nazarite  or  Nazarean  among  the  Jews.  See  the  art.  Nazarite. 

The  Nazareate  was  a  ftate  of  feparation  from  the  reft  of  mankind  ; 
particularly  in  three  things,  x.  In  that  the  perfon  devoted  hereto 
drank  no  wine.  2.  In  that  they  did  not  (have  their  heads,  but  let 
the  hair  grow.  3.  In  avoiding  the  touch  of  dead  people,  which 
they  held  a  defilement. 

NAZARITE,  or  Nazarene,  in  the  Old  Teftament,  is  ufed 
fora  perfon  diftinguifhed  and  feparated  from  the  reft,  by  fomething 
extraordinary,  either  his  fandtity,  dignity,  or  vows. 

In  the  book  of  Numbers,  chap.  vi.  we  find  the  vow  of  a  Naza¬ 
rite  deferibed,  i.  e.  the  vow  whereby  a  man  or  woman  feparated 
themfelves  to  the  Lord  ;  and  the  conditions  or  t-fEdls  thereof,  as  to 
abftinence,  Sec. 

Nazarites,  Nazarenes,  or  Nazareans,  were  likewife  a 
kind  of  feClaries  in  the  church,  in  the  firft  ages  thereof.  St.  Epi- 
phanius  tells  11s,  they  were  the  fame  with  the  Jews  in  every  thing 
relating  to  the  dodlrine  and  ceremonies  of  the  Old  Teftament  ;  and 
only  differed  from  them  in  this,  that  they  added  Chriftianity  to  thofe; 
profeffing  to  believe,  that  Jefus  Chrift  was  the  Meffiah. 

NE  ADMITTAS,  a  writ  diredled  to  the  bifhop,  in  behalf  of 
the  plaintiff  or  defendant,  in  a  caufe  where  a  quare  impedit,  or  aflize 
of  darrein  prefentment,  is  depending  ; -when  either  party  fears,  that 
the  bifhop  will  admit  the  other’s  clerk  during  the  fuit  hetvveen  them. 
This  writ  ffiotild  be  brought  within  fix  months  after  the  church  be¬ 
comes  void,  before  the  bifhop  may  prefent  by  lapfe  ;  and  upon 
granting  it,  another  writ  is  iflued  to  the  chief  juftice  of  the  common 
pleas,  to  certify  the  king  in  chancery,  whether  there  be  any  plea 
before  him  and  the  other  juftices,  between  the  parties,  &c. 

NEALED,  at  fea,  is  ufed  when  the  founding  is  deep  water  clofe 
to  the  fhore  :  it  is  then  faid  to  be  nealed  to  ;  as  alfo  when  the  fhore  is 
fandy,  clayey,  oofy,  or  foul  and  rocky. 

NEALING,  or  rather  Annealing,  a  term  ufed  for  the  pre¬ 
paring  of  feveral  matters,  by  heating  or  baking  them  in  an  oven,  of 
the  like. 

Nealing  of  glafs,  is  the  baking  of  glafs,  to  dry,  harden,  and 
give  it  the  due  confidence,  after  it  has  been  blown,  and  fafhioned 
into  the  proper  works.  This  is  ufually  performed  in  a  kind  of 
tower,  called  the  leer,  built  over  tfie  melting  furnace.  See  Glass. 

Nealing  of  glafs  is  alfo  ufed  for  the  art  of  ftaining  glafs  with 
metalline  colours. 

Nealing  of  fled,  is  die  he-ffing  it  in  the  fire  to  a  blood-red  heat ; 
and  then  taking  it  out,  and  letting  it  cool  gently  of  itfelf. 

Nealing  is  alfo  ufed  for  die  art  or  adl  of  burning  or  baking  ear¬ 
then  or  other  ware  in  an  oven. 

NEAP,  or  Nf.ep -tides,  are  thofe  tides  which  happen  when  the 
moon  is  in  the  middle  of  the  fecond  and  fourth  quarters.  They  are 
low  tides,  in  refpe£t  of  their  oppofites,  the  fpringrtides. 

NEAPED,  when  a  (hip  wants  water,  fo  that  fhe  cannot  get  out. 
of  the  harbour,  off  the  ground,  or  out  of  the  dock  ,  the  feamen  fay,, 
She  is  neaped,  or  leneoped. 

No.  124.  Vol.  III. 


NEAR,  or  No  Near,  at  fea,  a  word  of  command  from  him 
that  conds  the  fhip,  to  the  man  at  the  helm,  requiring  him  to  let  her 
fall  to  the  leeward. 

NEBULOUS,  cloudy,  in  aftronomy,  a  term  applied  to  certain  of 
the  fixed  ftars,  which  fhew  a  dim,  hazy  light ;  being  lefs  than  thofe 
of  the  fixth  magnitude,  and  therefore  fcarce  vifible  to  the  naked  eye, 
to  which,  at  beft,  they  only  appear  like  little  dufky  fpecks  or  clouds. 

NECESSARIO,  in  mufic.  The  word  is  prefixed  to  certain  parts 
m  mufic,  as  a  dot  violini  necejfario,  i.  e.  that  mujl  be  played  by  two 
violins  ;  canto  necefj'ario  is  ufed  to  fignify  much  the  fame  as  COncer- 
tante-.  Every  mode  has  certain  chords,  which  may  be  called  it’s 
neceflary,  or  eflential  chords. 

NECESSARY,  in  a  philofophicai  fenfe,  that  which  cannot  but 
be,  or  cannot  be  otherwife. 

NECESSITY,  what  is  done  by  a  neceflary  caufe,  or  a  power  that 
is  irrefifhble.  In  this  fenfe  neceffity  (lands  oppofed  to  liberty. 

The  fchools  diflinguifh  a  ph)fual  neceffity,  and  a  moral  neceffity ;  and 
a  ftmplc,  abfolute  neceffity,  and  a  relative  one. 

Phyfical  neceffity,  is  the  want  of  a  principle,  or  of  a  natural  means 
neceflary  to  act ;  which  is  otherwife  called  a  phyfical  cr  natural  impo¬ 
tence.  Moral  neceffity,  is  only  a  great  difficulty  ;  fuch  as  that  arifing 
from  a  long  habit,  a  ftrong  inclination,  or  violent  paffion.  Simple 
or  abfolute  neceffity,  is  that  which  has  no  dependence  on  any  ftate  or 
conjundture,  or  any  particular  fituation  of  things,  but  is  found  every 
where,  and  in  all  the  circumflances  in  which  the  agent  can  be  fup- 
pofed  ;  fuch  as  in  a  blind  man,  the  neceffity  he  is  under  of  not  diftin- 
guifhing  colours.  Relative  neceffity,  is  that  which  places  a  man  in  a 
real  incapacity  of  atfting  or  not  adding  in  thofe  circumflances,  and 
that  fituation  he  is  found  in,  though  in  other  circumflances,  and  in 
another  ftate  of  things,  he  might  add,  or  not  add:  fuch,  in  the  opi¬ 
nion  of  the  Janfenifts,  is  the  neceffity  of  doing  evil,  in  a  man  who  in 
a  violent  paffion  has  only  a  feeble  grace  to  relift  it ;  or  the  neceffity  of 
doing  well,  in  a  man  who,  having  grace  of  feven  or  eight  degrees  of 
ftrength,  has  only  concupifcence  of  two  or  three  degrees  to  with- 
ftand.  All  thefe  kinds  of  neceffity  are  bppofite  to  freedom,  or  liberty ; 
fince  even  in  the  laft  it  is  as  unpoflible  for  a  man  to  add  or  not  add, 
as  if  he  were  in  a  ftate  of  abfolute  and  phyfical  neceffity. 

The  fchoolmen  admit  other  fpecies  of  neceffity,  antecedent,  conco¬ 
mitant,  confequertt,  &c.  Antecedent  neceffity,  is  that  arifing  from  an 
antecedent  caufe  neceffarily  operating  ;  fuch  is  the  neceffity  of  the  fun’s 
rifing  to-morrow  morning.  Concomitant  neceffity  arifes  from  the 
antecedent  and  neceflary  caufe,  but  depends  upon  the  circumflances 
of  the  effedd  ;  the  effedt  all  the  while  being  free  :  thus  it  is  neceflary 
Peter  fit,  fuppofing  he  is  fitting. 

“  If,  fays  Dr.  Prieftley,  there  be  any  foundation  for  the  doddrine 
of  neceffity,  i.  e.  if  all  events  arife  from  preceding  fituations,  and  the 
original  fituations  of  all  things,  together  with  the  laws  by  which  all 
changes  of  fituation  take  place,  were  fixed  by  the  Divine  Being,  there 
can  be  no  difference  whatever,  with  refpedd  to  his  caufation  of  one 
thing  more  than  another,  and  even  whatever  takes  place  in  confe- 
quence  of  his  with-holding  his  fpecial  and  extraordinary  influence, 
is  as  much  agreeable  to  his  will  as  what  comes  to  pafs  in  confequence 
of  the  general  laws  of  nature.  But  our  fuppofing  that  God  is  the 
author  of  fin  (as  by  the  fcheme  of  neceffity  he  mufl  in  fadd  be  the  au¬ 
thor  of  all  things,]  by  no  means  implies,  that  he  is  a  finful  being ; 
for  it  is  the  difpofition  of  mind,  and  the  defign  which  conftitute  the 
finfulnefs  of  an  addion.  If,  therefore,  his  difpofition  and  defign  be 
good,  what  he  dots  is  morally  good.” 

“  The  feriptures,  according  to  the  fame  writer,  are  favourable  to 
the  doddrine  of  neceffity  ;  though  he  does  not  think,  that  the  facred 
writers  were,  ftriddly  (peaking,  Neceffarians,  for  they  were  not  phi- 
lofophers  :  but  their  habitual  devotion  led  them  to  refer  all  things 
to  God,  without  refledding  on  the  rigorous  meaning  of  their  lan¬ 
guage  :  and  very  probably,  had  they  been  interrogated  on  the  fubjedd, 
they  would  have  appeared  not  to  be  apprifed  of  the  proper  extent  of 
the  Neceffarian  fcheme,  and  would  have  anfvvered  in  a  manner  un¬ 
favourable  to  it.” 

NECK,  a  part  in  the  human  body,  and  in  that  of  feveral  other 
animals,  between  the  head  and  the  thorax,  or  trunk  of  the  body. 
See  Plate  147,  fig.  3,  N°  1.  fig.  7,  N°  14- 

The  neck  confifts  of  the  following  parts  :  1.  the  common  integu¬ 
ments  :  2.  feven  vertebrae :  3.  a  number  of  mufcles  which  ferve  to 
move  the  head,  the  neck,  the  larynx,  the  pharynx,  and  the  os  hyoi- 
des:  4.  a  number  of  very  large  arteries,  as  the  carotids,  internal  and 
external,  and  the  vertebral  ones  :  5.  of  large  veins,  as  the  jugular, 
internal  and  external,  and  the  vertebral  ones  :  6.  of  large  nerves,  of 
the  parvagum,  the  intercoftals,  the  recurrent,  the  diaphragmatics, 
and  the  vertebral  :  7.  a  part  of  the  fpinal  marrow  :  8.  the  afpera  ar- 
teria,  or  trachea,  particularly  the  larynx,  in  which  is  an  eminence 
called  the  pomum  adami:  9.  the  pharynx,  with  a  part  of  the  cefo- 
phagus;  xo.  the  thyroide,  with  fome  other  fmaller  glands.  See  the 
articles  Larynx,  Pharynx,  Jugular,  Sec.  See. 

Wounds  in  the  neck.  For  the  cure  of  thefe  the  method  is  as  dif¬ 
ferent  as  the  nature  of  thofe  wounds.  Where  the  integuments  and 
mufcular  flefh  alone  are  wounded,  the  common  method  of  curing 
flight  wounds  takes  place.  Where  the  external  jugular  is  hurt,  the 
fame  methods  ufed  after  bleeding  in  that  vein  prove  fufficient. 
W  hen  the  internal  jugular  has  received  a  fmall  wound,  the  haemor¬ 
rhage  will  be  eafily  flopped  by  filling  the  wound  well  with  dry  lint ; 
or  with  the  puft  ball,  or  dufty  mufhrooHi,  lodging,  over  thefe  appli¬ 
cations,  fquare  bolfteis,  and  fecuring  all  wilh  a  bandage,  drawn  as 
tight  as  the  nature  of  the  part  will  admit :  where  this  method  does 
not  take  place,  the  furgeon  fhould  mak?  a  proper  preffure  on  the 
wounded  part  with  his  finger,  till  the  haemorrhage  is  intirely  flopped. 
The  fame  methods  muft  be  ufed  to  fhe  wounds  of  the  vertebral  veins  ; 
and  when  the  haemorrhage  is  once  flopped,  the  dreffings  applied  are 
not  to  be  removed  for  three  days,  and  then  a  vulnerary  balfam  and 
plaifter' applied  to  heal  the  wound.  In  large  wounds,  or  an  intire 
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divifion  of  the  internal  jugular,  the  furgeon,  if  prefent  in  time, 
fliould  make  a  firm  preflure  with  his  finger,  on  the  vrounded  part, 
and  make  incifions  lengthways,  above  the  wound,  till  he  can  get 
at  the  veffel,  and  then  make  a  firm  ligature  upon  it,  by  means  ot 

a  crooked  needle.  '  .c  r 

In  cafe  of  a  wound  of  the  carotid  artery,  a  furgeon,  if  prelent  in 
time,  Ihould  ufe  the  fame  method  as  in  thofeof  the  internal  jugular 
vein.  This  method  is  more  likely  to  have  fuccefs  in  wounds  of  the 
upper  and  middle  part  of  that  velfel,  than  in  thofeof  the  lower  part 
of  it :  and  where  the  wound  is  not  in  the  trunk  of  the  artery,  but  in 
one  of  it’s  branches  near  the  head,  you  fhould  fill  up  the  wound  with 
lint  dipt  in  fome  ftyptic  liquor,  and  then  cover  it  up  with  thick 
comprelTes,  fecuring  all  with  a  tight  bandage,  and  ordering  an  al jilt- 
ant  to  make  a  preflure  upon  the  part  with  his  hand,  for  lome  time 
after;  and,  in  thefe  cafes,  the  dreflings  are  not  to  be  removed  till 
the  third  or  fourth  day. 

In  curing  wounds  of  the  afpera  arteria,  the  furgeon  ought  to 
cleanfe  the  wound,  and  then  endeavour  to  unite  the  parts  by  the  help 
of  flicking  plaifters  ;  or,  where  the  wound  is  large,  by  making  two 
flitches  with  a  crooked  needle,  drawing  up  the  wound  afterwards  in 
the  ufual  manner,  and  enjoining  the  patient  to  keep  his  head  in  a 
proper  fituation,  that  is,  fomewhat  bending  downwards.  1  he 
wound,  thus  treated,  if  it  has  been  made  cither  by  pundfure,  or  by 
the  cutting  of  a  lharp  inftrument,  will  eafily  heal ;  but  if  it  has  been 
made  by  a  bullet,  and  any  part  of  the  afpera  arteria  is  carried  away, 
the  future  is  to  no  purpofe ;  wounds  of  this  kind  are  only  to  be  drefl- 
ed  with  the  vulnerary  balfams.  If  the  afpera  arteria  is  intirely  di¬ 
vided,  and  the  lower  end  of  it  has  fhrunk  into  the  cavity  of  the 
thorax,  fo  that  it  cannot  be  laid  hold  on,  there  can  be  no  remedy. 

When  the  oefophagus  is  wounded,  what  is  taken  in  at  the  mouth 
comes  out  through  the  wound,  and  the  patient  is  ufually  affedted 
with  hiccoughsand  vomitings.  Where  this  is  intirely  divided,  there 
is  no  remedy  ;  but  where  it  is  only  perforated,  or  wounded  in  part, 
the  cure  may  be  attempted  by  drefling  it  with  the  vulnerary  balfams, 
endeavouring  to  unite  it  by  means  of  flicking  plaifters,  and  enjoin¬ 
ing  the  patient  a  Arid  abftinence  for  fome  days,  and  giving  nourifh- 
ing  clyfters of  broth,  milk,  &c.  If  nourilhment  muft  be  taken  at 
length  by  the  mouth,  the  wound  muft  be  perfectly  cleaned  every 
time  afterwards,  and  be  drefled  daily  till  it  heals.  Wounds  of  the 
medulla  fpinalisare  beft  drefled  with  balfam  of  Peru,  or  medicines  of 
a  like  nature,  mixed  with  a  fmall  quantity  of  honey  of  rofes,  and 
fpread  upon  pledgits,  and  applied  moderately  warm.  Slight  wounds 
of  this  kind  are  fometimes  healed  by  this  means  ;  but  large  ones  in 
this  part  always  bring  on  certain  death. 

Neck,  luxation  of  the.  If  life  remain  after  fuch  an  accident,  the 
patient  is  to  be  immediately  laid  flat  on  the  ground  or  floor ;  then 
the  furgeon,  laying  hold  of  his  head,  is  to  extend  it  ftrongly,  gently 
moving  it  from  fide  to  fide,  till  he  finds  that  the  neck  is  reftored  to 
it’s  natural  pofture.  Mr.  Petit  mentions  another  method,  by  means 
of  flings;  butHeifter  gives  the  preference  to  the  former  method, 
both  as  being  more  Ample,  and  becaufe  the  patient  can  be  relieved 
much  fooner. 

Neck,  wry,  a  deformity,  ufually  brought  into  the  world  with 
people;  but  fometimes  occasioned  by  accidents  afterwards.  When 
it  is  from  the  birth,  there  is  very  little  reafon  to  expedt  relief,  becaufe 
the  vertebra;  of  the  neck  are  rendered  crooked  by  that  pofture,  while 
the  bones  are  in  a  foft  and  pliable  ftate. 

When  this  diforder  comes  on  adults,  it  is  occafioned  generally  ei¬ 
ther  by  the  contraction  of  the  fkin  from  a  burn  on  one  fide,  or  from 
a  ftrong  fpafmodic  contradfion  of  one  of  the  maftoide  mufcles,  which 
will  at  length  become  fhorter  and  indurated,  by  continuing  in  that 
pofture  ;  or  it  may  proceed  from  a  relaxation  of  one  or  more  of  thofe 
mufcles,  in  confsquence  of  which  the  neck  will  be  contracted  by  the 
ftronger  antagonift  mufcle,  on  the  oppofite  fide ;  or  laftly,  it  may 
proceed  from  a  preternatural  ligament  drawing  down  the  head.  And 
when  either  of  thefe  is  the  occafion  of  the  diforder,  there  is  hope  of 
a  cure  ;  efpecially  if  the  patient  be  young,  and  if  this  diforder  be 
not  «f  long  Handing. 

If  this  diforder  be  recent,  and  caufed  by  a  defludfion  of  humours, 
evacuating  medicines,  with  mild  fudorifics,  and  heat,  may  be  of  fer- 
vice :  but  when  it  arifes  from  a  contraction  of  the  fkin  or  mufcles, 
by  burning,  the  repeated  ufe  of  oils,  ointment,  and  fomentations, 
r.e  ,  ^a.r  as  t0  make  a  cure ;  a  proper  firm  bandage  muft 
like  wife  be  applied  to  pull  the  head  toward  the  natural  pofture,  and 
3  co‘lar  may  be  contrived,  by  which  the  patient  fhall  be  fuf¬ 
pended  very  frequently  till  the  neck  recover  it’s  proper  pofition  ;  but 
vi  hen  all  thefe  fail,  the  manual  afliftance  of  the  furgeon  is  to  be  cal- 
e  in.  It  the  fkin  is  contracted  by  a  burn,  it  muft  be  carefully  in- 
cided  tranfverfely  in  feveral  places,  and  the  incifions  drefled  fo  as  to 

eep  them  open  and  dilated,  and  the  head  pulled  to  it’s  proper  pofi- 
t.on  by  a  bandage  till  the  new  flefh,  filling  up  thefe  incifions,  gives 
room  or  t  e  ead  to  ftand  even :  but  if  the  wry  neck  proceeds  from  a 
contraction  of  one  of  the  maftoide  mufcles,  or  from  fome  ligament, 
they  are  to  bs  divided  by  a  tranfverfe  incifion  in  their  lower  part, 
near  the  clavicle  or  fternum  v 


Necks  of  quadrupeds,  Dr.  Derham  obferves,  are  always  equal  to 
t  ie  length  of  their  legs:  this  is  contrived  by  nature,  to  enable  them 
to  reach  the  ground  for  their  food,  without  Hooping  the  body.  In- 
deed  the  elephant  is  an  exception  from  the  rulet  it’s  neck  is  very 
’  u  I ,c:n  ,u  ^as  a  Pecubar  provifion  by  a  probofeis,  or  trunk. 
f„™kKS*/Wx  aJe  lonSer  than  thofeo*  any  other  animals  ;  either 
fin  the  wamT  thCIF  mCat  ^  the  Sround>  or  Ariking,  their  prey 


3  ^ri,nS  °f  beads,  or  jewels,  worn  by  wayofof- 
a  womans  neck.  3 

chantment  *  ([ormed  from  vsxpo{,  dead,  and  ixccvTzia,  in- 

vik  nnH  t  *  lflnatl£n^  art  or  aft  of  communicating  with  de- 
vth,  and  doing  furprifing  feats  by  their  afliftance;  particularly  of 


calling  up  the  dead,  and  extorting  anfwers  from  them.  See  the 
articles  Divination,  Magic,  &c. 

NECTAR,  among  ancient  poets,  the  drink  of  the  fabulous  dei¬ 
ties  of  the  heathens,  in  contradiftindfion  from  their  folid  food, 
which  was  called  ambrosia.  This  word  is  alfo  ufed  by  fome  of 
the  ancients  to  exprefs  honey. 

NECTARINE,  a  fruit  of  a  delicious  flavour,  differing  nothing 
from  the  common  peach,  of  which  it  is  a  fpecies,  except  in  having  a 
fmoother  rind  and  a  firmer  pulp.  We  have  ten  kinds  of  nectarines 
cultivated  by  the  curious  in  gardening. 

NECTARIUM,  among  botanifts,  expreffes  what  is  only  a  part 
of  the  corolla,  fometimes,  though  more  rarely  the  whole.  It  is  a 
part  deftined  for  the  reception  of  the  honey  juice  of  the  plant ;  and 
is  very  various  in  it’s  figure.  Sometimes,  it  is  only  a  hollow  in  a 
petal  ;  fometimes  it  is  a  little  fquamma  ;  fometimes  a  tubercle  ;  and 
fometimes  a  plain  tube. 

NEEDLE,  acusr  a  very  common  little  inftrument  or  utenfil, 
made  of  fteel,  pointed  at  one  end,  and  pierced  at  the  other,  ufed  in 
fewing,  embroidery,  tapeftry,  &c. 

Needles  make  a  very  confiderable  article  in  commerce,  though 
there  is  fcarce  any  commodity  cheaper,  the  confumption  of  them 
being  almoft  incredible.  The  fizes  are  from  N°i,  the  largeft,  to 
N°  25,  the  fmalleft.  In  the  manufadf ure  of  needles,  German  and 
Hungarian  fteel  are  of  moft  repute.  In  the  making  them,  the  firft 
thing  is,  tQ  pafs  the  fteel  through  a  coal  fire,  and,  under  a  hammer, 
to  bring  it  out  of  it’s  fquare  figure  into  a  cylindrical  one.  This 
done,  it  is  drawn  through  a  large  hole  of  a  wire-drawing-iron,  and 
returned  into  the  fire,  and  drawn  through  a  fecond  hole  of  the  iron, 
fmaller  than  the  firft,  and  thus  fucceflivelv,  from  hole  to  hole,  till 
it  has  acquired  a  degree  of  finenefs  required  for  that  fpeciesof  needles, 
obferving  every  time  it  is  to  be  drawm  that  it  be  greafed  over  with 
lard,  to  render  it  more  manageable.  The  fteel  thus  reduced  to  a 
fine  wire,  is  cut  in  pieces  the  length  of  the  needles  intended.  Thefe 
pieces  are  flattened  at  one  end  on  the  anvil,  in  order  to  form  the  head 
and  eye:  they  are  then  put  into  the  fire  to  foften  them  further,  and 
thence  taken  out  and  pierced  at  each  extreme  of  the  flat  part  on  the 
anvil,  by  force  of  a  puncheon  of  well-tempered  fteel,  and  laid  on  a 
leaden  block  to  bring  out,  with  another  puncheon,  the  little  pieces 
of  fteel  remaining  in  the  eye.  The  corners  are  then  filed  off  the 
fquare  of  the  heads,  and  a  little  cavity  filed  on  each  fide  of  the  flat 
of  the  head :  this  done,  the  point  is  formed  with  a  file,  and  the  whole 
filed  over ;  they  are  then  laid  to  heat  red  hot  on  a  long,  flat,  narrow 
iron,  crooked  at  one  end,  in  a  charcoal  fire,  and  when  taken  out 
thence,  are  thrown  into  a  bafon  of  cold  water  to  harden.  On  this 
operation  a  good  deal  depends  ;  too  much  heat  burns  them,  and  too 
little  leaves  them  foft;  and  the  medium  is  learned  by  experience. 
When  they  are  thus  hardened,  they  are  laid  in  an  iron  {hovel  on  a 
fire,  more  or  lefs  brifk  in  proportion  to  the  thicknefs  of  the  needles ; 
taking  care  to  move  them  from  time  to  time.  This  ferves  to  tem¬ 
per  them,  and  take  off  their  brittlenefs :  great  care  here  too  muft  be 
taken  of  the  degree  of  heat.  They  are  then  ftraitened  one  after 
another  with  a  hammer,  the  coldnefsof  the  water  ufed  in  hardening 
them  having  twifted  the  greateft  part  of  them.  The  next  procefsis 
the  polifhing  of  them.  To  do  this,  they  take  twelve  or  fifteen  thou- 
fand  needles,  and  range  them  in  little  heaps  againft  each  other,  on  a 
piece  of  new  buckram,  fprinkled  with  emery  duft.  The  needles  thus 
difpofed,  emery  duft  is  thrown  over  them,  which  is  again  fprinkled 
with  oil  of  olives :  at  laft  the  whole  is  made  up  into  a  roll,  well 
bound  at  both  ends.  This  roll  is  then  laid  on  a  polifhing  table,  and 
over  it  a  thick  plartk  loaden  with  ftones,  which  two  men  work  back¬ 
wards  and  forwards  a  day  and  a.  half  or  two  days,  fucceflively ;  by 
which  means  the  roll  thus  continually  agitated  by  the  weight  and 
motion  of  the  plank  over  it,  the  needles  withinfide  being  rubbed 
againft  each  other  with  oil  and  emery,  are  infenfibly  polifhed. 
After  polifhing  they  are  taken  out,  and  the  filth  wafhed  off  them 
with  hot  water  and  foap :  they  are  then  wiped  with  hot  bran,  a  little 
moiftened,  placed  with  the  needlesin  a  round  box,  fufpended  in  the 
air  by  a  cord,  which  is  kept  ftirring  till  the  bran  and  needles  be  dry. 
The  needles  thus  wiped  in  two  or  three  different  brans,  are  taken 
out  and  put  in  wooden  veflcls,  to  have  the  good  feparated  from 
thofe  whofe  points  or  eyes  have  been  broken  either  in  polifhing  or 
wiping  :  the  points  are  then  all  turned  the  fame  way,  and  fmoothed 
with  an  emery  Hone  turned  with  a  wheel.  This  operation  finifhes 
them,  and  there  remains  nothing  but  to  make  them  into  packets  of 
250  each. 

Needle,  magnetical ,  in  navigation,  a  needle  touched  with  aload- 
ftone,  and  fuftained  on  a  pivot  or  center,  on  which  playing  at 
liberty,  it  diredfs  itfelf  to  certain  points  in  or  under  the  horizon  ; 
whence  the  magnetical  needle  is  of  two  kinds,  viz.  horizontal  and 
inclinatory.  See  the  article  Magnet. 

A  needle,  on  occafion,  may  be  prepared  without  touching  it  on  a 
loadftone  :  for  a  fine  fteel  needle,  gently  laid  on  the  water,  or  deli¬ 
cately  fufpended  in  the  air,  will  diredt  itfelf  to  the  north  and  fouth. 
Thus  alfo  a  needle,  heated  in  the  fire,  and  cooled  again  in  the  direc¬ 
tion  of  the  meridian,  or  even  only  in  a  diredt  fituation,  acquires  the 
fame  faculty, 

The  needle  is  not  found  to  point  precifely  to  the  north,  except  in 
very  few  places ;  but  deviates  from  it,  more  or  lefs,  in  different 
places,  and  that  too  at  different  times  ;  which  deviation  is  called 
the  declination. 

Needles,  horizontal,  axe  thofe  equally  balanced  on  each  fide  the 
pivot  that  fuftains  them ;  and  which  playing  horizontally  with  their 
two  extremes,  points  out  the  north  and  fouth  points  of  the  horizon. 
See  the  article  Compass. 

In  the  conftrudlion  of  the  horizontal  needle,  a  piece  of  pure  fteel 
is  provided,  of  a  length  not  exceeding  fix  inches,  left  it’s  weight 
impede  it’s  volubility,  very  thin,  to  take  it’s  verticity  the  better,  and 
not  pierced  with  any  holes,  or  the  like,  for  ornament-fake,  which 

prevent 
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prevent  the  equable  diffufion  of  the  magnetic  virtue.  A  perforation 
is  then  made  in  the  middle  of  it’s  length,  and  a  brafs  cap  or  head 
foldered  on,  whofe  inner  cavity  is  conical,  fo  as  to  play  freely  on  a 
ftyle  or  pivot  headed  with  a  fine  fteel  point.  The  north  point  of  the 
needle  in  our  hemifphere  is  made  a  little  lighter  than  the  fouthern  ; 
the  touch  always  deftroying  the  balance,  if  well  adjulted  before, 
and  rendering  the  north  end  heavier  than  the  fouth,  and  thus  oc- 
cafioning  the  needle  to  dip. 

NE  EXEAT  REGNO,  in  law,  is  a  writ  to  rcftrain  a  perfon 
from  going  out  of  the  kingdom,  without  the  king’s  licence.  It  may 
be  directed  to  the  ffieriff,  to  make  the  party  find  furetv  that  he  will 
not  depart  the  realm  ;  and  on  refufal,  to  commit  him  to  prifon  :  or 
it  may  be  dire&ed  to  the  party  himfelf ;  and  if  he  then  goes,  he  may 
be  fined.  And  this  writ  is  granted  on  a  fuit  being  commenced 
againft  a  man  in  the  chancery,  when  the  plaintiff  fears  the  defendant 
will  fly  to  fome  other  country  ;  and  thereby  avoid  the  juftice  and 
equity  of  the  court ;  which  hath  been  fometimes  pradtifed :  and  when 
thus  granted,  the  party  mull  give  bonds  to  the  mailer  of  the  rolls, 
in  the  penalty  of  ioool.  or  fome  other  large  fum,  for  yielding  obe¬ 
dience  to  it ;  or  fatisfy  the  court,  by  anfwer,  affidavit,  or  otherwife, 
that  he  hath  no  defign  of  leaving  the  kingdom,  and  give  fecurity. 

NEGATIVE,  in  general,  fomething  that  implies  a  negation : 
thus  we  fay  negative  quantities,  negative  ligns,  negative  powers,  &c. 
See  the  articles  Quantity,  Sign,  Power,  &c. 

“  Our  words  and  ideas,”  fays  Dr.  Watts,  “  are  fo  unhappily 
linked  together,  that  we  can  never  know  which  are  politive,  which 
negative  ideas,  by  the  words  which  exprefs  them  ;  for  fome  politive 
terms  denote  a  negative  idea,  as  dead  :  and  there  are  both  politive 
and  negative  terms  invented  to  fignify  the  fame  and  contrary  ideas, 
as  unhappy  and  miferable.” 

To  this  may  alfo  be  added,  that  fome  words,  which  are  negative 
in  the  original  language,  feem  politive  in  Engliffi,  as  abyfs.  The 
way  therefore  to  know  whether  any  idea  be  negative  or  not,  is,  to 
cortfider  whether  it  primarily  implies  the  ablence  of  any  politive 
being,  or  mode  of  being  ;  if  fo,  then  it  is  a  negative  idea,  otherwile 
a  politive  one.  According  to  logicians,  the  only  way  to  prove  a 
negative ,  is  by  converting  it  into  an  affirmative. 

Negative  pregnant,  a  negative  that  implies  or  brings  forth  an 
affirmative  ;  as  where  a  perfon  is  impleaded  to  have  done  a  certain 
thing  on  fuch  a  day,  See.  and  denies  the  thing  generally,  without 
alleging  any  thing  further,  it  is  a  negative  pregnant  plea,  bccaufe  fuch 
pleading  may  neverthelefs  imply  that  he  did  it  in  fome  fort. 

NEGROES,  properly  the  inhabitants  of  Nigritia,  in  Africa  ;  alfo 
called  blacks  and  moors  ;  but  this  name  is  now  given  to  all  the  blacks. 

The  origin  of  the  negroes,  and  the  caufe  of  this  remarkable  differ¬ 
ence  from  the  Tell  of  the  human  fpecies,  has  much  perplexed  the 
naturaiifls  :  Mr.  Boyle  has  obferved,  that  it  cannot  be  produced  by 
the  heat  of  the  climate  ;  for  though  the  heat  of  the  fun  may  darken 
the  colour  of  the  fkin,  yet  experience  does  not  ffiew  that  it  is  fuffi- 
cient  to  produce  a  true  blacknefs  like  that  of  the  negroes. 

In  Africa  itfelf,  many  nations  of  ./Ethiopia  are  not  black,  nor 
were  there  any  blacks  originally  in  the  Weft  Indies.  In  many 
parts  of  Alia,  under  the  fame  parallel  with  the  African  region,  in¬ 
habited  by  blacks,  the  people  are  but  tawny.  He  adds,  that  there 
are  negroes  in  Africa  beyond  the  fouthern  tropic,  and  that  a  river 
fometimes  parts  nations,  one  of  which  is  black,  and  the  other 
only  tawny.  Dr.  Barriere  alleges,  that  the  gall  of  negroes  is  black, 
and  being  mixed  with  their  blood,  is  depofited  between  their  fkin 
and  fcarf-fkin.  However,  Dr.  Mitchell,  of  Virginia,  has  endeavour¬ 
ed  by  many  learned  arguments  to  prove,  that  the  influence  of  the 
fun  in  hot  countries,  and  the  manner  of  life  of  their  inhabitants, 
are  the  remote  caufes  of  the  colour  of  negroes,  Indians,  Sec.  and  in¬ 
deed  it  would  be  a  ftrong  confirmation  of  his  do&rine,  if  we  could 
fee  any  people  originally  white,  become  black  and  woolly  by  tranf- 
plantation,  or  vice  verja.  '  . 

•  There  are  various  ways  of  procuring  thefe  negroes  ;  fome,  to 
avoid  famine,  fell  themfelves,  their  wives,  and  children,  to  their 
princes,  or  great  men  who  have  wherewithal  to  fubfift  them. 
Others  are  made  prifoners  in  war;  and  a  great  number  feized  in 
excurfions  made  for  that  very  purpofe,  by  the  petty  princes,  upon 
one  another’s  territories ;  in  which  it  is  ufual  to  l'wcep  away  all  both 
old  and  young,  male  and  female. 

The  negroes  make  a  frequent  pradlice  of  furprifing  one  another, 
while  the  European  veffels  are  at  an  anchor,  and  dragging  thofe 
they  have  caught  to  them,  and  felling  them  in  fpite  of  themfelves  ; 
and  it  is  no  extraordinary  thing  to  fee  the  fon  fell,  after  this  man¬ 
ner,  his  father  or  mother,  and  the  father  his  own  children,  for  a 
few’  bottles  of  brandy  or  a  bar  of  iron! 

As  foon  as  the  (hip  has  it’s  complement,  it  immediately  makes 
off,  the  poor  wretches,  while  yet  in  fight  of  their  country,  falling 
into  fuch  deep  grief  and  defpair  in  the  paffage,  that  a  great  part  of 
them  languiffi,  fall  into  ficknefs,  and  die  :  while  others  of  them 
difpatch  themfelves.  The  only  fure  means  to  preferve  them,  is  to 
have  fome  mufical  inftrument  playing  to  them,  be  it  ever  fo  mean. 
But  this  exceffive  love  for  their  country  abates  as  they  get  farther  off. 

It  has  been  calculated,  that  upwards  of  100,000  llaves  have  for 
many  years  been  annually  exported  by'  the  Europeans  from  the 
coalt  of  Africa. 

Negroesa.se  brougiit  from  Guiney,  and  other  coafts  of  Africa,  and 
Pent  into  the  colonies  of  America,  to  cultivate  fugar,  tobacco,  indi¬ 
go,  Sec.  and  into  Peru  and  Mexico  to  dig  in  the  mines. 

This  commerce,  which  is  l'carce  defenfible  on  the  principles  ei¬ 
ther  of  religion  or  humanity,  is  now7  carried  on  by  all  the  nations 
that  have  fettlements  in  the  Weft  I  ndies ;  particularly  by  the  Engliffi, 
Dutch,  Spaniards,  and  Portuguele.  See  the  article  Assiento. 

NEHEMIAH,  a  canonical  book  of  the  Old  Teftament,  fo  called 
from  the  name  of  it’s  author.  Nehemiah  was  born  at  Babylon, 
during  the  captivity,  and  fuceeded  Ezra  in  the  government  of 
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Judea  and  Jerufalem.  He  was  a  Jcrv,  and  was  promoted  to  the 
office  of  cup-bearer  to  Artaxerxes  Longimanus,  king  of  Perfia  • 
"  "en  l^e  opportunities  he  had  of  being  daily  in  the  king’s  prefence, * 
together  with  the  favou,r  of  Either  the  queen,  procured  him  that  of 
being  authorized  to  repair  and  fortify  the  city  of  Jerufalem,  in  the 
ame  manner  as  it  was  before  it’s  deftruiStion  by  the  Babylonians. 
On  his  going  to  Jerufalem,  he  finifhed  the  rebuilding  of  the  Walls 
in  fifty-two  days,  and  dedicated  the  gates  of  the  city  with  great 
olemnity.  He  then  reformed  fome  abufes  w’hich  had  crept  in 
among  his  countrymen,  particularly  the  extortion  of  the  ufurers,  bv 
which  the  poor  were  fo  opprelTcd  as  to  be  forced  to  fell  their  lands 
and  children  for  fupport.  After  which  he  returned  to  Perfia,  and 
came  back  again  with  a  new7  commiffion,  by  virtue  of  w’hich  he  re¬ 
gulated  every  thing  relating  both  to  the  ftate  and  religion  of  the 

tranfaiftions  is  the  fubje£t  of  this  book. 

NEIF,  natiya,  inlaw-books,  denotes  a  Ihe-villain. 

INJUSTE  vexes,  a  writ  that  lies  for  a  tenant,  w’ho  is 
untrained  by  his  lord  for  more  fervices  than  he  Is  obliged  to  perform, 
being  a  prohibition  to  the  lord,  not  to  diftrain,  or  vex  his  tenant. 

NEMINE  CONTRADICENTE,  none  contradicting  it,  a  term  chiefly 
uled  in  parliament  when  any  thing  is  carried  without  oppofition. 

NENIA,  or  njEnia,  in  ancient  poetry,  a  mournful  long,  lung 
to  the  mufic  of  flutes,  at  the  obfequies  of  the  dead. 

NEPERs,  Naiper’sj  or  Napier’s  bones,  an  inftrument, 
whereby  the  multiplication  and  divifion  of  large  numbers  are  much 
facilitated  and  expedited;  fo  called  from  it’s  inventor  J.  Neper, 
baron  of  Merchifton,  in  Scotland. 

Conjlrufiion  of  Neper’s  bones.  Five  rods,  plates,  or  lamella:,  arc 
provided  of  wood,  metal,  horn,  pafteboard,  or  other  matter  f  Plate 
3°>  fig-  79,)  of  an  oblong  form,  and  divided  each  into  nine  little 
Iquares  ;  each  of  w’hich  is  refolved  into  two  triangles  by  diagonals. 

In  thefe  little  fquares  are  written  the  numbers  of  the  multipli¬ 
cation-table  ;  in  fuch  manner  as  that  the  units,  or  right-hand  fi¬ 
gures,  are  found  in  the  right-hand  triangle  ;  and  the  tens  or  the 
left-hand  figures,  in  the  left-hand  triangle  ;  as  in  the  figure. 

Ufe  of  Neper’s  bones  in  multiplication.  To  multiply  any  given 
number  by  another  ;  difpofe  the  lamellae  in  fuch  manner,  as  that 
the  top  figures  may  exhibit  the  multiplicand  ;  and  to  thefe,  on  the 
left-hand,  join  the  lamellae  of  units:  in  which  feek  the  right-hand 
figure  of  the  multiplicator :  and  the  numbers  correfponding  thereto, 
in  the  fquares  of  the  other  lamellae,  Write  out,  by  adding  the  feveral 
numbers  occurring  in  the  fame  rhomb  together,  and  their  fums. 
After  the  fame  manner  write  out  the  numbers  correfponding  to  thfc 
other  figures  of  the  multiplicator  ;  let  them  be  difpofed  under  one 
another,  as  in  the  common  multiplication,  and  laitly,  add  the  fe- 


5987 
937 

4.1846 

*7934 

53820 

5601386 

and  5,  the  latter  figure  of  the  lumn*  put  down  as  before,  and  carry 
1  to  the  3  found  in  the  left-hand  triangle  ;  the  fum  of  4  join,,  as 
before  on  the  left  of  1846  ;  thus  you  will  have  the  fadlumof  7  intt> 
5978 ;  and  after  the  fame  manner  will  you  have  the  fadlum  of  the 
multiplicand,  into  the  other  figures  of  the  multiplicator  ;  the  whole 
added  together  gives  the  whole  product. 

Ufe  of  N  eper’s  bones  in  divifion.  Difpofe  the  lamellae  fo,  as  that 
the  uppermoft  figures  may  exhibit  the  divifor  ;  to  thefe  on  the  left 
hand,  join  the  lamellae  of  units.  Defcend  under  the  divifor,  till 
you  meet  thefe  figures  of  the  dividend,  wherein  it  is  firft  required, 
how  oft  the  divifor  is  found,  oratleaft  the  next  lefs  number,  which 
is  to  be  fubtraifted  from  the  dividend  ;  the  number  correfponding 
to  this,  in  the  place  of  units,  write  down  for  a  quotient.  By  de¬ 
termining  the  other  parts  of  the  quotient  after  the  fame  manner, 
the  divifion  will  be  completed. 

For  example  ;  fuppofe  the  dividend  5601386,  5978)5601386(937 
and  the  divifor  5978  ;  fince  it  is  firft  alked  how  53802 

often  5978  is  found  in  56013,  defcend  under  the  — - - 

divifor  ( Plate  2°>fig'  79>)  till  1°  the  lowed  22118 

feries  you  find  the  number  53802,  approaching  1 7934 

neareft  to  56013  ;  the  former  whereof  is  to  be  - - . 

fubtradled  out  of  the  latter,  and  the  figure  9  41846 

correfponding  thereto  in  the  lamella  ol  units  41846 

w’rite  down  for  the  quotient.  To  the  remain-  - ■ 

der  2011,  join  the  following  figure  of  the  divifor  00000 

8;  and  the  number  17934  being  found,  as 
before,  to  be  the  next  lets  number  thereto,  the  correfponding  num¬ 
ber  in  the  lamella  of  units,  3,  is  to  be  written  down  for  the  quo¬ 
tient  ;  and  the  fubtradlion  to  be  continued  as  before.  After  the 
fame  manner  the  third  and  laft  figure  of  the  quotient  will  be  found 
to  be  7  ;  and  the  whole  937. 

NEPHRITICS,  medicines  proper  for  difeafes  of  the  kidneys, 
particularly  the  ftone.  Such  are  the  roots  of  althaea,  dog’s  grafs, 
afparagus,  fago,  pellitory  of  the  wall,  mallows,  pimpinella,  ted 
chick  peas,  peach-kernels,  turpentine,  See. 

NEPHRITIS,  (from  vepfos,  a  kidney,)  any  diftemper  in  the 
kidneys  ;  alfo  an  inflammation  in  the  kidneys.  This  diforder  is 
not  very  frequent,  for  a  determination  of  the  fluids  to  the  kidneys 
occafions  an  increafed  fecretion  of  urine,  fometimes  mixed  with 
blood,  which  prevents  inflammation.  Dr.  Cullen  places  this  genu3 
of  difeafe  in  the  clafs  pyrexiae,  and  order  phlegmatic. 

The  general  caufes  are,  whatever  hinders  the  extremities  of  the 

arteries 


verai  numbers  into  one  lum. 


For  example;  fuppofe  the  multiplicand  5978,-  and 
the  multiplicator  937.  From  the  outermoft  triangle  on 
the  right-hand  ( Plate  30,  fig.  79,)  which  correfponds  to 
the  right-hand  figure  of  the  multiplicator  7;  write  out 
the  figure  6,  placing  it  under  the  line.  In  the  next 
rhomb,  toward  the  left,  add  9  and  5  ;  their  fum  being 
14,  write  the  right-hand  figure,  viz.  4  againft  6  ;  carry¬ 
ing  the  left-hand  figure,  1,  to  4  and  3  ;  which  are  found 
in  the  next  rhomb.  The  fum  8,  join  to  46,  already  put 
down;  after  the  fame  manner,  in  the  laft  rhomb,  add  6 


NERVE 


14801 


J 
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arteries  from  tranfmitting  their  fluid  ;  as  a  wound,  contufion,  a  - 
fcefs,  a  tumor,  a  long  continued  defluxion,  a  (mail  none,  c.  w  a  - 
ever  hinders  the  conveyance  of  the  urine  into  the  pelvis,  ureters, 
and  bladder  ;  fuch  as  forcibly  convey  the  thicker  parts  of  the  blood 
into  the  urinary  duds,  as  running,  violent  riding,  exceffive  heat, 
an  effort  of  the  body,  a  plethora,  acrid  diuretics,  poifons,  &c.a  long 
continued  fpafmodic  contradion  of thefe  veffels.  When  thefe  veffels 
are  feized  with  a  violent  inflammation,  they  are  often  fo  conltritted, 
that  no  urine  can  be  difcharged  ,  or  if  a  fmall  quantity  is  evacuated, 
it  is  pellucid,  thin,  and  aqueous,  which  is  an  unpromihng  lign  ; 
the  nerves  cohering  to  thefe  veflels,  and  lying  contiguous  to  them, 
being  often  irritated,  pains  and  convulflons  are  produced  in  the 
flomach,  mefentery,  inteftines,  and  uterus  ;  hence  arife  eructa¬ 
tions,  naufeas,  vomiting,  fluxes,  iliac  paflions,  retentions  of  urine, 
flupor,  immobility  of  the  legs,  &c.  preternatural  heat  in  the  loins. 

A  done  in  the  kidney  ufually  excites  inflammation  in  the  internal 
membrane  thereof,  and  in  the  tubuli  uriniferi. 

The  inflammation  begins  with  a  pungent  burning  pain  in  the 
region  of  the  kidney,  that  is  in  the  back,  near  the  articulation  of  the 
fhort  ribs,  higher  up  on  the  left  fide  than  on  the  right,  often  (hoot¬ 
ing  down  by  the  ureters  to  the  bladder,  and  by  the  fpermatic  cord 
to  the  tellicle  ;  a  fever  ;  the  urine  is  fometimes  red  at  the  firft,  but 
foon  becomes  pale,  and  is  frequently  difcharged  in  fmall  quantities, 
and  that  with  difficulty,  pain,  and  heat.  Sometimes  a  rednefs  ap¬ 
pears  externally  ;  the  thigh  and  leg  of  the  affected  fide  is  feized  with 
a  ftupor  ;  the  pain  is  increafed  upon  (landing,  walking,  couching, 
lying  on  the  oppofite  fide,  or  in  any  other  caie  where  the  kidney  is 
moved,  or  the  furrounding  part  extended  ;  there  is  pain  in  the  groin, 
and  in  the  tedicle  next  adjacent ;  the  pulfe  is  hard  and  frequent, 
and,  as  the  pain  increafes,  it  often  becomes  fmall, quick,  and  fome¬ 
times  intermittent,  with  coldnefs  of  the  extremities,  cold  fweats, 
ficknefs,  bilious  vomitings,  fainting,  delirium,  convulfions,  &c. 
The  patient  lies  with  the  mod  eafe  on  the  affe&ed  fide. 

An  inflammation  in  thekidnies  fhould  be  diltinguifhed  from  the 
gravel,  a  done  obftru£ling  the  ureter,  an  inflammation  of  the  pfoas 
mufcle,  or  other  adjacent  parts,  from  the  colic,  and  other  inflam¬ 
matory  and  fpafmodic  pains  in  the  intedines. 

If  the  difeafe  is  protra£led  beyond  the  feventh  or  eighth  day,  and 
there  is  a  dupor  or  heavinefs  of  the  part,  with  frequent  returns  of 
chiilinefsand  (hivering,  &c.  there  is  reafon  to  fufpetk  that  matter  is 
forming  in  the  kidney,  and  that  an  abfeefs  will  enfue. 

If  the  urine  becomes  higher  coloured,  is  fecreted  in  a  larger 
quantity,  and  at  lad  is  copious,  thick,  and  mixed  with  mucus,  a 
gradual  relief  follows,  and  thus  the  cure  is  effedled.  It  may  go  off 
by  a  metadalis,  or  terminate  in  an  abfeefs,  mortification,  or  a 
fchirrhus.  Inflammations  in  this  part  often  fuppurate  on  the  fourth 
day,  if  not  prevented  by  either  a  natural,  or  an  artificial  attempt  to¬ 
wards  a  cure  :  but  yet  thefe  failing,  an  abfeefs  may  be  begun  fo  late 
as  the  fourteenth  day.  This  abfeefs  may  be  difcharged  into  the 
pelvis,  the  abdomen,  or  externally  through  the  integuments  and  the 
(kin;  in  the  fird  cafe,  if  the  matter  is  kindly,  a  cure  may  follow, 
but  otherwife  an  hedlic  deftroys  the  patient  ;  in  the  fccond  cafe  it  is 
fatal  ;  and,  in  the  third,  an  ulcer,  of  very  uncertain  cure,  is  formed. 

When  the  prefence  ot  this  diforder  is  once  manitefted,  immedi¬ 
ately  bleed, and  in  general  proceed  as  in  other  internal  inflammations. 

Decodlionsof  parfley  roots,  infulions  of  line-feed,  or  the  Arabic 
cmulfion,  with  a  double  quantity  of  the  gum,  are  convenient  as 
common  drink  ;  and  to  prevent  their  palling  the  appetite,  a  little 
lemon  juice  and  fugar  may  be  added  to  render  them  grateful. 

A  moderately  warm  femicupium,  and  laxative  clyllers  frequently 
inje<Sted,  contribute  much  to  promote  the  fecretion  of  urine. 

If  inflammation  appears  externally,  apply  fomentations  and  poul¬ 
tices  to  the  part  fo  affedled. 

In  cafe  of  a  fuppuration,  the  treatment  is  nearly  the  fame  as  in  a 
fuppuration  of  the  liver.  After  the  abfeefs  is  burft,  the  patient 
fhould  drink  freely  of  a  decodlion  of  n.arfhmallow  roots,  or  fuch 
like  liquors,  and  take  the  bark  freely.  In  this  cafe  the  bark  is  pre¬ 
ferable  to  the  ufual  method  of  adminiftering  balfamics. 

If  pains  are  exceffive,  give  opiates  to  moderate  them  ;  and  if  vo¬ 
miting  is  troublefome,  give  tepid  water,  fweetened  with  honey,  and 
let  the  patient  drink  fmall  quantities  frequently. 

If  a  gangrene  takes  place,  it  is  known  by  the  violence  of  the  caufe 
of  the  (ymptoms,  the  want  of  relief  by  remedies,  and  the  fudden  re- 
miffiqn  of  the  pain  without  apparent  caufe,  cold  fweats,  a  weak 
intermittent  pulfe,  hiccoughs,  either  no  difeharge  of  urine,  or  fuch 
as  is  livid,  black,  full  of  hairs,  fetid,  and  foul,  and  with  a  fudden 
and  confiderable  lofs  of  flrength.  In  thofe  cafes,  no  cure  can  be  ex¬ 
pelled. 

NEPHRO  I  OMY,  denotes  the  extradling  of  a  (tone  from  the 
kidneys  by  a  wound  made  for  that  end. 

.  Ma"y  writers  (peak  in  favour  of  this  operation,  and  affert  that  it 
is  practicable  with  fafety  ;  but  from  the  courfe  of  the  renal  artery 
jt  does  not  appear  to  be  poffible,  without  deftroying  the  patient. 

bee  the  article  Kidneys. 

NEPO  ribM,  a  term  ufed  in  Italy,  in  fpeaking  of  the  authority 
>bl£.h.theP°Pe  *  nephews  and  relations  have  in  theadminiftration 
°‘  »‘Tirs  ’  arV*  °f  tbe  care  tbe  popes  take  to  ratfe  and  enrich  them. 

•  Many  of  the  popes  have  endeavoured  to  reform  the  abufes  of  ne- 
:  at  prelent,  ntpttifm  is  faid  to  be  abolifhed.  Leti,  in  his  II 
’  'aS  wrltten  exPrefsly  on  this  fubjedt. 

A’r  feafhheld  ara°ng  the  ancients  in  honour  of 
.  the  fon  of  Saturn  and  Rhea,  and  brother  of  Jupiter 

1S  commonly  reprefented  (landing,  with  his  trident 

Mediterran!*  W3S  h‘S  Peculiar  keptre,  as  lord  of  the 

™ufe  un X  ffaS’  3nrd  feemS  *°  W  been  ufed  by  him  chiefly  to 
” VP  b®  waters  ;  for  we  find  fometimes,  that  hq  lays  it  afide, 

o  appeafe  them  ;  but  he  refumeS  it,  when  there  is  any 
occahon  for  violence.  Ovid  deferibes  Neptune  with  a  fallen  look  • 


whereas  Virgil  exprefsly  tells  us,  that  he  has  a  ferene  and  mild 
afpedt,  even  when  he  is  reprefenring  him  in  a  paffion.  Neptune  had 
a  great  number  of  temples  eredted,  as  well  as  feafts  and  games 
eftablifhed  to  his  honour. 

NEREIDS,  in  the  Pagan  theology,  fea-nymphs,  daughters  of 
Nereus  and  Doris.  Hefiod  reckons  up  fifty  ot  them  ;  and  Homer 
gives  us  a  lift  and  description  of  thirty-  nine  Nereids..  Virgil’s  fill  of 
the  Nereids  is  (horter,  but  diverfified  with  pretty  circumstances. 

The  Nereids  were  efteemed  very  handfome,  info  much  that  Caf- 
fiope,  the  wife  of  Cepheus,  king  of  Ethiopia,  having  triumphed 
overall  the  beauties  of  her  age,  and  daring  to  vie  with  the  Nereids, 
they  were  fo  enraged,  that  they  fent  a  prodigious  fea-monfter  into 
the  country  ;  and  to  apprafe  them,  lhe  was  commanded  by  the 
oracle  to  expofe  her  daughter  Andromeda,  bound  to  a  rock,  to  be 
devoured  by  the  monlter. 

In  ancient  monuments  the  Nereids  were  represented  riding  upon 
fca-horfes,  fometimes  with  an  intire  human  form,  and,  at  other 
times,  with  the  tail  of  a  fi(h. 

NERVES,  tiervi,  in  anatomy,  arc  cylindrical  whitifh  parts,  ufu¬ 
ally  fibrofe  in  their  ftrutture,  or  compofed  ofcluftersof  filaments, 
ariling  from  the  brain,  or  rather  from  it’s  medulla  oblongata,  within 
the  feuil,  and  from  thefpinal  marrow,  and  running  from  thence  to 
every  part  of  the  body. 

Structure  and  life  of  the  Nerves.  This  is  eafily  perceived  in  molt 
of  the  larger,  and  fome  of  the  fmaller  ones  ;  for,  belides  the  blood- 
veffels  they  receive,  and  the  membranes  they  are  furrounded  with, 
they  are  feen  to  be  compofed  of  a  fibrous  matter,  or,  as  it  were,  of 
bundles  or  clutters  of  white,  cylindrical,  and  very  (lender  filaments ; 
which,  on  the  ftridteft  examination,  appear  to  be  folid,  and  with¬ 
out  any  cavity.  Leewenhoeck  indeed  affirms,  that  he  had  often 
found  a  cavity  in  them  ;  but  he  is  not  free  from  errors  in  many  of 
his  microfcopical  obfervations.  But  though  we  cannot  difeover  any 
cavity,  much  lels  a  fluid  contained  in  them  ;  yet  it  is  very  poffible 
that  there  may  be  fuch  cavities,  and  fuch  a  fluid,  only  too  fmall  to 
be  perceived  by  us  :  and  for  the  adtual  exiftence  of  fuch  a  fluid, 
known  by  the  name  of  animal  fpirits,  many  probable  arguments  are 
adduced. 

The  great  ufe  of  the  nerves ,  therefore,  though  we  are  not  able 
perfectly  to  demonftrate  it,  feems  to  be  to  convey  to  all  parts  of  the 
body  a  fluid  of  an  extremely  fubtile  kind,  fecreted  in  the  brain  and 
fpinal  marrowr,  and  deftined  for  no  lefs  noble  a  purpofe  than  the 
fenfation,  motion,  and  nutrition  of  the  feveral  parts  of  the  whole 
human  fabric.  See  the  article  Bra in. 

Origin,  Dijirihution,  and  Navesof  the  Nerves.  The  nerves  are 
ufually  divided  into  two  kinds,  thofe  which  arife  from  the  brain, 
and  thofe  ariftng  from  the  fpinal  marrow. 

The  nerves  of  the  brain  are  nine  pair.  1.  The  olfactory  pair, 
which  paffing  through  the  os  cribrofum,  are  fpread  over  the  mem¬ 
brane  of  the  noftrils.  2.  The  optic  pair,  which  by  their  expanfion 
form  the  retina  of  the  eye.  3.  The  motory  pair  of  the  eyes,  ( Plate 
1 4-7  >  fig-  5»^V/.  kk,)  each  of  which  is  divided  near  the  orbit,  into  fix 
parts,  or  branches;  of  which,  in  human  fubje£ts,the  fird  branch  goes 
to  the  elevator  palpebrte  ;  the  fecond,  to  the  elevator  of  the  eye  ;  the 
third  to  the  depreffor  ;  the  fourth,  to  the  adducent ;  the  fifth,  to  the 
inferior  oblique.mufcle  ;  and  the  fixth,  into  the  tunics  of  the  eye  ; 
but,  in  other  animals,  they  are  divided  much  otherwife.  4.  The 
pathetic  pair  of  Willis,  [Piste  147  ,fig-  5,  ////.  mm,)  which  are  very 
(mail,  and  run  to  the  trochlear  mufcle  of  the  eye.  5.  The  guftatory 
pair,  [Plate  147,  fig.  5,  lift,  nn,)  which  are  very  large,  and  divided 
w  ithin  the  cranium  into  three  branches  immediately  under  the  dura 
mater :  of  thefe  the  firft  branch,  called  the  ophthajmic,  runs  to  va¬ 
rious  parts  of  and  about  the  eye,  the  eye-lids,  the  mufcles  of  the 
forehead  and  note,  and  the  integuments  of  the  face.  The  ftcond 
branch  may  be  called  the  fuperior  maxillary  one,  as  being  finally 
diftributed  through  all  the  parts  of  the  tipper  jaw,  the  lips,  nofe,  pa¬ 
late,  uvula,  gums,  teeth  ;  a  branch  of  it  alfo  runs  to  the  ear,  and 
joining  with  a  branch  of  the  feventh  pair,  forms  the  chorda  tympani. 
The  third  branch  may  be  called  the  maxillaris  inferior,  as  being 
diftributed  over  the  feveral  parts  of  the  lower  jaw,  the  tongue,  and 
other  parts  of  the  mouth  ;  whence  the  whole  pair  of  nerves  has  ob¬ 
tained  the  name  of  par  guftatorium  ;  though  a  great  part  of  then* 
ferves  to  very  different  purpofes,  and  is  carried  to  parts  that  have 
nothing  to  do  with  rafting.  6.  The  abducent  pair,  except  a  branch 
from  the  formation  of  the  intercoftal  nerve ,  is  wholly  carried  to  the 
abducent  mulcle  of  the  eye  ;  whence  it’s  name.  The  intercoftal 
nerve  is  formed  either  of  ramifications  of  the  two  preceding  nerves, 
or  only  of  thofe  of  the  fixrh  pair.  It  makes  it’s  way  out  of  the 
cranium  by  the  paffage  of  the  internal  carotid,  and  defeends  nt^r  the 
eighth  pair  through  the  neck ;  and  thence  through  the  bread  and  abdo¬ 
men,  even  tothe  pelvis;  and,  in  it’s  way,  makes  various  plexufes  and 
ganglia,  and  fends  branches  toalmoft  all  the  parts  contained  in  the 
bread  and  abdomen.  7.  The  auditory  pair  [Plate  14 7, fig-  5,  litt.pp ,) 
arife  with  two  trunks  ;  the  one  of  which  is  called  the  portio  dura,  or 
hard  portion  ;  the  other  the  portio  mollis,  or  foft  portion.  Thislaft 
enters  the  foramen  ot  the  os  petrofum,  and  thence  through  various 
little  apertures  gets  into  the  labyrinth  of  the  ear,  where  k  is  expanded 
over  all  it’s  parts,  and  conftituies  the  primary  organ  of  hearing. 
The  harder  portion,  paffing  the  aqueedudft  of  Fallopius,  fends  back 
one  branch  into  the  cavity  of  the  cranium  :  it  alfo  lends  off  another 
branch  which  helps  to  form  the  chorda  tympani ;  and  others  to  the 
mufcles  of  the  tympanum.  The  reft  of  this  pair  goes  to  the  external 
ear,  the  pericranium,  the  mufcles  of  the  os  hyoidcs,  the  eye-lids, and 
the  parotids.  8.  The  .par  vagum,  [Plate  147,  fig.  5,  lift,  q  q ,)  with 
the  accefforius  of  Willis,  pafs  out  near  the  laternal  finufes  of  the 
dura  mater,  and,  defeending  through  the  neck  and  thorax  to  the  ab¬ 
domen,  fend  out  branches  by  the  way  to  the  larynx,  the  pharynx, 
the  heart,  the  lungs,  and  efpecially  to  the  flomach.  It  alfo  fends 
off  from  the  upper  part  of  the  thorax,  large  branches,  which  areva- 
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rioufly  implicated  in  the  neck,  thorax,  and  abdomen,  with  the  linguals, 
the  cervicals,  and  the  intercoftals.  9.  The  lingual  pair  [Plate  147, 
litt.Jf,)  go  immediately  to  the  tongue,  and  are  called  by  fome  the 
motory  nerves  of  the  tongue  ;  but  by  others,  with  more  juftice,  the 
guftatory  nerves. 

We  are  to  obferve,  fays  Heifter,  that  the  pair  of  nerves,  which 
the  generality  of  writers  have  called  the  tenth  pair  of  the  head,  are, 
for  many  unanfwerable  reafons,  to  be  properly  called  the  firft  pair  of 
nerves  of  the  neck. 

Of  the  nerves  which  arife  from  the  fpinal  marrow,  there  are  pro¬ 
perly  thirty-two  pair. . 

Thofe  of  the  neck  are  no  lefs  than  eight  pair  ;  and  from  them 
there  are  innumerable  branches  diftributed  through  the  mufcles  of 
the  head,  the  neck,  the  fcapula,  and  the  humerus:  from  the  third, 
fourth,  and  fifth  pair  are  formed  the  nerves  of  the  diaphragm:  ami 
the  fixth,  feventh,  and  eighth  pair,  together  with  the  firft  pair  of 
the  back,  form  the  fix  robuft  nerves  of  the  arm  and  hands.  To  this 
divifion  is  the  acceffory  fpinal  nerve  of  Willis  to  be  referred,  which 
arifes  about  the  origin  of  the  third  or  fourth  pair. 

T  he  nerves  of  the  back  ( Plate  19,  fig  6,  litt.f f)  are  twelve  pair, 
which,  befides  the  branch  they  give  to  the  brachial  nerves,  run  in- 
tirely  in  the  fame  furrow  along  the  courfe  of  the  ribs,  and  are  dif¬ 
perfed  over  the  pleura,  the  intercoftal,  pedoral,  and  abdominal 
mufcles,  the  breaft,  and  other  parts  of  the  thorax. 

The  nerves  of  the  loins  [Plate  19,  fig.  6,  litt.gg,)  are  five  pair. 
Thefe  are  in  general  difperfed  over  the  loins,  the  peritonaeum,  and 
the  integuments  apd  mufcles  of  the  abdomen :  and  befides  this,  their 
firft  pair  often  gives,  on  each  fide,  a  branch  to  the  diaphragm.  The 
fecond  pair,  after  inofculating  with  the  branches  of  the  firft,  third, 
and  fourth  pair,  form  the  crural  nerves ,  which  are  diftributed  over 
the  anterior  part  of  the  thigh  :  and  in  the  fame  manner  a  branch  is 
formed  of  the  conjun&ions.  of  the  fecond,  third,  and  fourth  pair, 
which  pafles  through  the  great  foramen  of  the  os  pubis  to  the  fcro- 
tum,  the  tefticles,  and  the  adjoining  parts.  The  fourth  and  fifth 
pair  of  the  nerves  of  the  loins,  joining  with  the  firft,  fecond,  third, 
and  fourth  pair  of  the  os  facrum,  compofe  the  nerve  called  ifchiatic, 
which  is  the  largeft  in  the  body ;  it  defcends  along  the  hinder  part 
of  the  thigh,  and  it’s  branches  are  diftributed  over  the  whole  leg, 
the  foot,  and  toe$. 

The  nerves  of  the  os  facrum  form  five  or  fix  pair,  though  not 
always  determinately  and  regularly  fo :  they  pafs  through  the  fo¬ 
ramina  of  this  bone,  and  the  fuperior  ones  of  them,  as  already  ob- 
1'erved,  compofe  the  ifchiatic  nerve ;  and  what  remains  is  difperfed, 
in  a  multitude  of  ramifications,  over  the  parts  contained  in  the  pelvis, 
.the  inteftinum  re£tum,  the  bladder,  the  parts  of  generation,  and  the 
parts  adjacent. 

Nerves,  xvounds  of  the.  Upon  the  divifion  of  a  nerve,  the  limb 
to  which  that  nerve  was  extended  becomes  inftantly  rigid,  void  of 
fenfation,  and  withers  ;  fo  that  it  is  no  wonder  that  a  man  inftantly 
expires,  upon  the  divifion  of  thofe  nerves  which  are  fent  to  the  heart 
or  diaphragm  :  a  wound  is  alfo  attended  with  great  danger  where 
the  nerve  is  only  partially  wounded,  and  not  intirely  divided;  for 
the  wounded  fibres  contract  themfelves,  and  thofe  which  remain  un¬ 
divided  fuffer  too  great  extenfion,  which  will  bring  on  moft  violent 
pain,  fpafms,  convulfions,  inflammations,  and  gangrenes,  and  fome- 
times  death  itfelf. 

Nerves  microfcopically  examined.  Mr.  Leewenhoeck  endea¬ 
voured  by  his  microfcope  to  difcover  the  ftrudl ure  of  the  nerves  in  the 
fpinal  marrow  of  an  ox  :  he  faw  there,  with  great  delight,  minute 
hollow  veflels  of  an  inconceivable  firmnefs,  inverted  with  their  pro¬ 
per  membrane,  and  running  out  in  length  parallel  to  one  another, 
and  making  up  their  compofition  ;  and  though  fome  hundreds  of 
thefe  veflels  go  to  the  formation  of  the  lead  nerve  that  can  be  exa¬ 
mined,  he  not  only  difeerned  the  cavities  in  them,  which  he  com¬ 
puted  to  be  three  times  lefs  than  their  diameters,  but  in  fome  per¬ 
ceived  the  orifices  as  plainly  as  the  holes  in  a  pricked  paper  are  to 
be  feen  when  looked  at  againft  the  fun.  It  requires,  however,  great 
dexterity  and  expedition  to  make  this  examination  with  fuccefs  ; 
for  after  a  thin  flice  of  the  fpinal  marrow  is  placed  before  the  mi¬ 
crofcope,  in  lefs  than  a  minute’s  time  it  becomes  dry,  and  the  whole 
appearance  vanifties. 

Nerves,  in  architecture,  denote  the  mouldings  of  proje£ling 
arches  of  vaults,  or  thofe  arifing  from  the  branches  of  ogives,  and 
crofting  each  other  diagonally  in  the  Gothic  vaults;  ferving  to  i'epa- 
rate  the  pendentives. 

Nerves,  in  botany,  are  long,  tough  firings,  running  either  acrofs, 
or  length  wife  of  the  leaves  of  plants. 

NERVOUS  diforders,  under  various  forms  and  modes  of  attack, 
exhauft  the  ftrength  of  the  body,  impair  the  vigour  of  the  mind,  and 
it’s  power  of  felf-enjoyment.  Diforders  of  this  kind  proceed  from 
any  caufe  that  contributes  to  relax  the  body,  or  deprefs  the  fpirits  ; 
fuch  are  excefs  of  ftudy,  and  want  of  proper  exercife,  drinking 
Weak  watery  liquors,  frequent  bleeding,  purging,  vomiting,  immo¬ 
derate  venery,  great  fatigue,  want  of  fleep,  anxiety  and  grief,  un- 
wholefome  air,  Sec. 

Nervous  difeafes  commonly  begin  with  windy  inflations  of  the 
ftomach  and  inteftines,  bad  appetite  and  digeftion,  vomiting,  ex¬ 
cruciating  pains  about  the  navel,  with  a  rumbling  noife  in  the 
bowels,  coftivenefs,  very  unequal  difeharges  of  urine,  difficulty  of 
breathing,  palpitations  of  the  heart,  fudden  flufhings  of  heat,  and 
at  other  times  fenfations  of  cold,  flying  pains  in  the  arms  and  limbs, 
pains  in  the  back  and  belly,  variable  pulfe,  yawning,  fighing,  un¬ 
found' fleep,  See.  As  the  diforder  increafes  the  patient  is  troubled 
with  head-achs,  cramps,  and  fixed  pains  in  various  parts  of  the 
body;  the  eyes  are  clouded  and  often  painful;  the  ears  are  dull  of 
hearing,  and  the  mind  is  fubject  to  inquietude,  and  diftrefling  ap- 
prehenlions,  on  the  moft  trivial  occafions.  But  it  is  to  be  obferveci, 
that  nothing  is  more  charatteriftic  of  this  difeafe  than  a  dread  of 
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death.  As  to  the  regimen  which  perfotis  labouring  under  this  dif¬ 
order  ftiould  ufe,  1  hough  they  ought  not  to  faff  too  long,  they  fliould 
be  careful  to  avoid  all  excefs  both  in  eating  and  drinking  ;  their  food 
ftiould  be  folid  and  nouriftiing,  but  of  cafy  digeftion  ;  wine  and  brandy 
mixed  with  water  may  be  drank  with  fafety  and  even  with  advantage, 
but  all  weak  and  warm  liquors,  as  tea,  coffee,  punch,  Sec.  are  hurt¬ 
ful  ;  becaufe  they  weaken  the  ftomach  and  hurt  digeftion,  and  thus  in- 
creafe  the  malady.  Exercife  by  walking  or  riding,  long  fea  voyages, 
change  ol  place  and  company,  are  of  principal  importance  and  ufe  in 
nervous  complaints  ;  rubbing  the  body  often  with  a  flefh-brulh,  or  a 
coarfe  linen  cloth,  is  likewile  beneficial,  as  it  promotes  the  circulation 
and  perforation. 

NEST,  nidus,  a  repofitory  w'herein  certain  animals,  particularly 
fowls,  infedls,  and  reptiles,  lodge  their  eggs,  for  incubation  ;  and 
wherein,  when  hatched,  they  nurfe  their  young,  till  they  become 
able  to  fhift  for  themfelves. 

NES  TLINGS,  thofe  canary-birds  which  are  brought  up  by  hand. 

NESTORIANS,  a  Chriltian  fe£t,  the  followers  of  Neftorius,  bi- 
fhop  and  patriarch  of  Conftantinople  ;  who,  about  the  year  429,  taught 
that  there  were  two  perlons  in  Jelus  Ghrift,  the  divine  and  the  human, 
which  are  united,  not  hypoftatically  or  lubftantiaiiy,  but  in  a  myftical 
manner  :  whence  he  concluded,  that  Mary  was  the  mother  of  Chrift, 
and  not  the  mother  of  God.  For  this  opinion,  Neftorius  was  con¬ 
demned  and  depofed  by  the  council  of  Ephefus  ;  and  the  decree  of 
this  council  was  confirmed  by  the  emperor  Theodofius,  who  banifhed 
the  bifhop  to  a  monaftery. 

I  hofe  Chriftians  who  at  this  day  are  called  Nefiorians  and  Chal¬ 
deans,  are  very  numerous,  and  are  fpread  over  Mefopotamia,  and  along 
the  river  Tigris  and  Euphrates  :  they  are  even  got  into  the  Indies,  and 
into  Tartary  and  China.  Thofe  of  India  fettled  there  under  a  Nefio- 
tian  prieft  called  John,  who,  in  the  year  1 1,45.  got  himfelf  declared 
king  of  Indoftan,  and  grew  very  famous  under  the  name  of  Prefter 
John.  The  Nefiorians,  though  they  fpeak  the  language  of  the  refpec- 
tive  countries,  only  officiate  in  the  Chaldee  or  Syriac  tongue.  The 
Nejlorian  monks  are  habited  in  a  black  gown  tied  with  a  leathern  girdle, 
and  wear  a  blue  turban.  I  he  nuns  are  drefled  much  alter  the  fame 
manner,  excepting  that  they  tie  a  kind  of  black  veil  about  their  heads, 
and  about  their  chins.  They  muft  be  forty  years  old  before  they  take 
the  monadic  habit. 

It  is  to  be  obferved,  to  the  lading  honour  of  the  Nefiorians,  that  of 
all  the  Chriftian  focieties  eftabliftied  in  the  Eaft,  they  have  been  the 
moft  careful  and  fiiccefsful  in  avoiding  a  multitude  of  fuperftitious 
opinions  and  practices  that  have  intefted  the  Greek  and  Latin 
churches. 

NET,  in  fifhing  and  fowling,  a  contrivance  to  catch  fifh  or  fowl. 
See  the  article  Fishing. 

I  he  taking  of  fowls  by  nets  is  the  readied  and  moft  advantageous 
of  all  others,  where  numbers  are  to  be  taken. 

The  making  the  nets  is  very  eafy,  and  what  every  true  fportfman 
ought  to  be  able  to  do  for  himfelf.  All  the  tools  neceftary  to  it  are 
wooden  needles,  of  which  there  ftiould  be  leveral  of  different  fizes, 
fome  round,  and  others  flat ;  a  pair  of  fharp-pointed  feiftars,  and  a 
wheel  to  wind  off  the  thread.  The  packthread  is  to  be  of  different 
ftrength  and  thicknefs,  according  to  the  fort  of  birds  that  are  to  be 
taken  ;  and  the  general  iize  of  the  mefhes,  if  not  for  very  fmall  birds, 
is  two  inches  from  point  to  point. 

The  nets  fhould  be  made  neither  too  deep  nor  too  long,  for  they 
are  then  difficult  to  manage  ;  and  they  muft  be  verged  on  each  fide 
with  twilled  thread.  The  natural  colour  of  the  thread  is  too  bright 
and  pale,  and  is  therefore  to  be  altered  in  many  cafes,  according  to  the 
occafion. 

The  moft  uftial  colour  is  the  ruflet :  this  is  to  be  obtained  by 
plunging  the  net,  after  it  is  made,  into  a  tanner’s  pit,  and  letting  it 
lie  there  till  it  be  fufficiently  tinged  ;  this  is  of  double  fervice  to  the 
net,  preferving  the  thread  very  greatly,  as  well  as  altering  the  colour. 
The  green  colour  is  given  by  chopping  fome  green  wheat,  and  boil¬ 
ing  it  in  water,  then  foaking  the  net  in  this  green  tinfture  till  it 
have  fufficient  colour.  The  yellow  colour  is  given  in  the  fame  man¬ 
ner,  with  the  decoffion  of  celandine:  this  gives  a  pale  and  faint 
ftraw  colour,  which  is  the  colour  of  ftnbble  in  the  harveft  time,  and 
is  juft  what  is  wanted.  The  brown  nets  are  intended  to  be  ufed  on 
ploughed  fields  ;  the  green  on  grafs  grounds,  and  the  yellow  on  rtubble 
lands. 

As  foon  as  a  fufficient  number  of  birds  are  within  the  compafs  of 
the  net,  it  is  to  be  pulled  fwiftly  over  them,  and  the  fowler  having 
taken  thofe  that  are  under  it,  may  ftake  down  two  or  three  more 
live  ones,  and  fpread  the  net,  covering  it  with  grafs  as  before.  This 
fort  of  fport  may  be  continued  from  as  foon  as  it  is  light  in  the 
morning  till  an  hour  after  fun-rife  ;  but  after  that  time  the  birds  have 
done  feeding  ravenouily,  and  the  fport  is  over  for  that  day. 

.  Net,  cinque-port,  in  fifhery,  a  name  given  to  a  fort  of  fquare  net, 
refembling  a  cage,  and  having  five  entrances  into  it,  from  whence 
it  has  the  name.  It  is  a  very  ferviceable  net  in  any  pond  or  river,  and 
is  equally  good  in  fvvift  or  {landing  water. 

Net,  ernv,  in  birding,  a  fort  of  net  contrived  for  the  catching 
of  wild-fowl  in  the  winter  feafon.  The  great  ufe  of  the  crow-net, 
is,  to  fpread  it  in  the  mornings  and  evenings  where  the  haunts  of  wild 
fowl  are,  which  in  hard  weather  fly  in  great  flocks  to  and  from  land, 
with  and  againft  the  wind,  and  then  fly  clofe  to  the  ground,  in  open 
countries  and  low  lands,  where  there  are  few  hedges.  When  a  whole 
covey  of  thefe  are  within  reach  of  the  net,  it  is  to  be  let  go  over  them, 
and  they  will  be  taken  in  great  numbers  at  one  caft. 

Net,  Neat,  in  commerce,  fomething  pure  and  unadulterated 
with  any  foreign  mixture.  Thus,  wine  is  laid  to  be  net ,  when  not 
falfified  or  fophifticated  ;  and  coffee,  tice,  pepper,  &c.  are  net,  when 
the  filth  and  impurities  are  feparated  from  them.  A  diamond  isfaid 
to  be  net,  when  it  has  no  ftains  or  flaws ;  a  cryrtal,  when  tranfparent 
throughout, 
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Net  isalfoufed  for  vvliat  remains  after  the  tare  has  been  taken 
out  of  the  vveight  of  aay  merchandize  ;  i.  e.  when  it  ts  weighed  c  ear 
of  all  package.  ThJ  we  fay,  a  barrel  of  cochineal  weighs  45° 
oounds  •  and  the  tare  is  50  pounds,  and  there  remains  net  4oolb. 

P  NET HINIMS,  among  the  Jews,  the  pofterity  of  the Gibeomtes, 
who  were  condemned  by  Joffiua  to  be  hewers  ot  wood  and  drawers 

of  water  for  the  houfe  ot  God.  Jolh.  IX.  3>  ^3'  • ,  r  11 

NETTINGS,  in  a  (hip,  are  a  fort  of  grates  made  with  fmall 

ropes,  and  feized  together  with  rope-yarn,  and  are  laid  in  the  wafte 

of  a  fhiu  fometimes,  to  ferve  mftead  of  gratings.  _ 

NETTLE,  urlica,  in  botany,  a  genus  of  the  morneaa  tetrandna 
rlafs  The  roots  of  the  common  nettle  are  much  recommended  in 
medicine :  they  are  powerful  diuretics,  and  are  faid  to  have  great 
virtues  again!!  the  ftone  and  gravel,  and  loofen  the  belly  ;  they  cleanfe 
the  blood,  and  are  faid  to  be  of  great  fer vice  in  haemorrhages  of  all 
kinds,  particularly  in  fpittings  of  blood,  and  overflowings  of  the 
menfes/  Authors  add  to  this,  that  they  are  fpecifics,  by  way  of  an¬ 
tidote  again!!  the  poifon  of  henbane  and  hemlock  ;  but  this  we  are 
not  fo  well  affined  of.  The  young  (hoots  of  the  plant  are  eaten  in 
the  fpring,  as  good  again!!  fcorbutic  complaints. 

NEURITICS,  or  Nervines,  formed  from  ve^ov,  nervus,  in 
medicine,  remedies  proper  for  difeafes  of  the  nerves,  and  nervous 
parts ;  as  the  membranes,  ligaments.  See.  . 

Such  are  betony,  lavender,  rofemary,  fage,  laurel,  marjoram,  and 
others  among  the  cephalics. 

NEUROGRAPHY,  fignifies  a  defeription  of  the  nerves  ;  as, 

NEUROLOGY,  denotes  a  difeourfe  concerning  the  nerves. 

NEUROTOMY,  the  anatomy  of  the  nerves. 

NEUTER,  a  perfon  indifferent,  neither  friend  nor  foe. 

NEUTRAL  falls,  among  chemifts,  are  a  fort  of  intermediate 
falts  between  acids  and  alkalis  ;  partaking  of  the  nature  of  both. 

Formerly  thofe  only  were  called  neutral  falts,  which  were  compofed 
of  acids  and  alkalis  united  together  to  the  point  of  faturation,  fo  that 
they  had  no  acid  or  alkaline  property,  and  thence  they  were  called 
neutral.  But  now  this  name  is  commonly  extended  to  combina¬ 
tions  of  acids  with  all  fubffances,  with  which  they  can  fo  unite,  that 
they  lofe  intirely  or  moftly  their  acid  qualities  ;  as,  for  indance, 
when  they  are  united  with  earthy  or  metallic  fubffances. 

Mr.  Boyle  alfo  gives  the  appellation  neutral  to  a  fort  of  fpirits, 
differing,  in  divers  qualities,  both  from  vinous,  acid,  and  urinous 
fpirits.  Thefe  he  alfo  calls  anonymous  and  adiaphorous  fpirits. 

NEUTRALITY,  the  (fate  of  a  perfon  or  thing  that  is  neutral, 
or  that  takes  part  with  neither  fide. 

NEW  moon,  neoinenia,  that  date  of  the  moon  a  little  before,  and 
a  little  after,  her  conjun&ion  with  the  fun. 

NEWEL,  in  archite&ure,  the  upright  pod  which  flairs  turn 
about ;  being  that  part  of  the  daircafe  which  fuftains  the  fleps.  The 
newel  i$,  properly,  a  cylinder  of  done,  which  bears  on  the  ground, 
and  is  formed  by  the  ends  of  the  fleps  of  the  winding-flairs.  There 
are  alfo  newels  of  wood,  which  are  pieces  of  timber  placed  perpen¬ 
dicularly,  receiving  the  tenons  of  the  fleps  of  wooden  flairs  into  their 
mortices,  and  wherein  are  fitted  the  Ihafts  and  refts  of  the  ftaircafe, 
and  the  flights  of  each  (lory. 

NEWTONIAN  Philosophy,  the  do£lrine  of  theuniverfe,  and 
particularly  of  the  heavenly  bodies ;  their  laws,  affections,  &c.  as 
delivered  by  Sir  Ifaac  Newton. 

The  term  Newtonian  philofopky  is  applied  very  differently  by  diffe¬ 
rent  authors.  Some,  under  this  philofophy,  include  all  the  corpufcu- 
lar  philofophy,  confidered  as  it  now  (lands  corre&ed  and  reformed  by 
the  difeoveries  and  improvements  made  in  the  feveral  parts  thereof  by 
Sir  Ifaac  Newton.  In  this  fenfe  it  is  that  s’Gravefande  calls  his  Ele¬ 
ments  of  Phyfics,  an  Introduction  to  the  Newtonian  Philofophy ;  and 
in  this  fenfe  the  Newtonian  is  the  fame  with  the  new  philofophy,  in 
oppofition  to  the  Cartefian,  the  Peripatetic,  and  the  ancient  corpuf- 
cular philofophy.  See  Cartesian,  &c. 

Others,  by  Newtonian  philojophy,  mean  the  method  or  order  which 
Sir  Ifaac  obferves  in  philofophizing,  viz.  the  reafoning  and  drawing 
of  conclufions  dire&ly  from  phenomena,  exclufive  of  all  previous 
hypothefes;  the  beginning  from  fimple  principles,  deducing  the  firft 
powers  and  laws  of  nature  from  a  tew  fele£t  phsenomena,  and  then 
applying  thofe  laws,  &c.  to  account  for  other  things :  and  in  this 
fenfe,  the  Newtonian  is  the  fame  with  the  experimental  philofophy. 
See  the  article  Experimental. 

Others  agaip,  by  Newtonian  philofophy,  mean  that  wherein  phyfical 
bodies  are  confidered  mathematically,  and  where  geometry  and  me¬ 
chanics  are  applied  to  the  folution  of  phenomena  ;  in  which  fenfe, 
the  Neiutonian  is  the  fame  with  the  mechanical  and  mathematical 
philofophy.  See  the  article  Mechanical. 

Others  again,  by  Nnvtonian  philofophy,  underftand  that  part  of  the 
phyfical  knowlege  which  Sir  Ifaac  Newton  has  handled,  improved, 
and  demonftrated  in  his  Principia. 

And  laftly,  others,  by  Neiutonian  philofophy,  mean  the  new  princi¬ 
ples  which  Sir  Ifaac  has  brought  into  philofophy,  the  new  fyftem 
founded  thereon,  and  the  new  folutions  of  pluenomena  thence  de¬ 
duced  ;  or  that  which  charadlerizes  and  diftinguifttes  his  philofophy 
from  all  others  :  and  this  is  the  fenfe  in  which  we  (hall  chiefly  con- 
fider  it. 

As  to  the  hiftory  of  this  philofophy,  we  have  blit  little  to  fay :  it 
was  firft  made  public  in  1686,  by  the  author,  then  a  fellow  of  Tri¬ 
nity  College,  Cambridge ;  and  in  the  year  1713,  repnbli(hed  with 
confiderable  improvements.  Several  other  authors  have  fince  at¬ 
tempted  to  make  it  plainer,  by  fetting  afide  many  of  the  more  fub- 
lime  mathematical  refearches,  and  fubftituting  either  more  obvious 
reafonings  or  experiments  in  lieu  thereof ;  particularly  Mr.  Whir- 
Ion*  in  his  Preledl.  Phyf.  Mathem.  s’Gravefande,  in  his  Elem.  and 
Inft.  and  lately,  by  the  learned  Comment  of  Le  Seur  and  Jacquier 
upon  Sir  Ifaac’s  Principia. 
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The  philofophy  itfelf  is  laid  down  chiefly  in  the  third  book  of  tl  e 
Principia  ;  the  two  preceding  books  being  taken  up  in  preparing  ti.e 
way,  and  laying  down  fuch  principles  ot  mathematics  as  have  the 
moil  relation  to  philofophy:  fuch  are  the  laws  and  conditions  of 
powers;  and  thefe,  to  render  them  lefs  dry  and  geometrical,  the 
author  illufl rates  by  fcholia  in  philofophy,  relating  chiefly  to  the 
denfity  and  refiftance  of  bodies,  the  motion  o(  light  and  founds,  a 
vacuum,  Sec.  :  , 

In  the  third  book  be  proceeds  to  the  philofophy  itfelf;  and  from 
the  fame  principles  deduces  the  !tru£ture  of  the  univerfe,  and  the 
powers  of  gravity,  whereby  bodies  tend  towards  the  fun  and  planets ; 
and  (rom  thefe  powers,  the  motions  of  the  planets  and  comets,  the 
theory  of  the  moon  and  the  tides.  This  book,  which  he  calls  De 
Mundi  Syflemate,  he  tells  us,  was  firft  written  in  the  popular  way  ; 
but  confidering,  that  fuch  as  are  unacquainted  with  the  faid  princi¬ 
ples,  would  not  conceive  the  force  of  the  confequences,  nor  be  in¬ 
duced  to  lay  afide  their  ancient  prejudices  ;  for  .this  reafon,  and  to 
prevent  the  thing  from  being  in  continual  clifpute,  he  digefted  the 
fum  of  that  book  into  propolitions,  in  the  matlieinatical  manner,  fo 
as  it  might  only  come  to  be  read  by  fuch  as  had  firft  confidered  the 
principles ;  not  that  it  is  neceffary  a  man  fltould  mafter  them  ail, 
many  of  them,  even  the  firft-rate  mathematicians,  would  find  a  diffi¬ 
culty  in  getting  over.  It  is  enough  to  have  read  the  definitions, 
laws  of  motion,  and  the  three  firft  fe£lions  of  the  firft  book  ;  after 
which,  the  author  himfelf  direCls  us  to  pafs  on  to  the  book  He 
Syftemate  Mundi, 

The  great  principle  on  which  the  whole  philofophy  is  founded,  is 
the  power  of  gravity  :  this  principle  is  not  new;  Kepler,  long  ago, 
hinted  it  in  his  Introdudl.  ad  Mot.  Martis.  He  even  difcov.ered 
fome  of  the  properties  thereof,  and  their  effe£ls  in  the  motions  of 
the  primary  planets ;  but  the  glory  of  bringing  it  tp  a  phyfical  de- 
morvftration,  was  referved  to  the  Englilh  philolopher.  See  the  article 
Gravitation. 

His  proof  of  this  principle  from  phenomena,  together  with  the 
application  of  the  fame  principle  to  the  various  other  appearances  of 
nature,  or  the  deducing  thofe  appearances  from  that  principle,  con- 
ftitute  the  Newtonian  fyftem  ;  which,  drawn  in  miniature,  will  (land 
thus : 

I.  The  phenomena  are,  1.  That  the  fatellites  of  Jupiter  do,  by 
radii  drawn  to  the  center  of  the  planet,  deferibe  areas  proportional 
to  their  times ;  and  that  their  periodical  times  are  in  a  fefquiplicate 
ratio  of  their  diftances  from  it’s  center ;  in  which  tlie  obfer  vat  ions  of 
all  aftronomers  agree.  2.  The  fame  phenomenon  holds  of  the  fa- 
tellites  of  Saturn,  with  regard  to  Saturn  ;  and  of  the  moon,  with  re¬ 
gard  to  the  earth,  3.  The  periodical  times  of  the  primary  planets 
about  the  fun,  are  in  a  fefquiplicate  ratio  of  their  mean  diftances 
from  the  fun.  But,  4.  The  primary  planets  do  not  deferibe  areas 
auy  way  proportional  to  their  periodical  times  about  the  earth ;  as 
being  fometimes  feen  ftationary,  and  fometimes  retrograde,  with  re¬ 
gard  thereto.  See  the  articles  Satellites,  Period,  Sec. 

II.  The  powers  whereby  the  fatellites  of  Jupite^  are  conftaatly 
drawn  out  of  their  reClilinear  courfe,  and  retained  in  their  orbits, 
refpedl  the  center  of  Jupiter,  and  are  reciprocally  as  the  fquares  of 
their  diftances  from  the  fame  center.  The  fame  holds  of  the  (atel- 
lites  of  Saturn,  with  regard  to  Saturn  ;  of  the  moon,  with  regard  to 
the  earth  ;  and  o£  the  primary  planets,  with  regard  to  the  fun.  See 
the  article  Central  Forces. 

III.  The  moon  gravitates  towards  the  earth,  and  by  the  power  of 
that  gravity  is  retained  in  her  orbit :  and  the  fame  holds  of  the  other 
fatellites  with  refpeC!  to  their  primary  planets ;  and  of  the  primaries 
with  refpe£l  to  the  fun. 

As  to  the  moon,  the  propofition  is  thus  proved:  the  moon’s  mean 
diftance  is  fixty  femidiameters  of  the  earth  ;  her  period,  with  regard 
to  the  firft  ftars,  is  twenty-feven  days  feven  hours  forty-three  mi¬ 
nutes  ;  and  the  earth’s  circumference  123249600  Paris  feet.  Now, 
fuppofing  the  jmoon  to  have  loft  all  her  motion,  and  to  be  let  drop  to 
the  earth,  with  the  power  which  retains  her  in  her  orbit,  in  the  fpace 
of  one  minute  (he  will  fall  15^3- Paris  feet;  the  arch  (he  defer  ibes 
in  her  mean  motion,  at  the  diftance  of  60  diameters  of  the  earth, 
being  the  verfed  fign  o(  15-rV  Paris  feet.  Hence,  as.the  power,  as  it 
approaches  the  earth,  increales  in  a  duplicate  ratio  of  the  diftance 
inverfely,  fo  as  at  the  furface  of  the  earth  it  is  60  X  60  greater  than 
at  the  moon  ;  a  body,  falling  with  that  force  in  our  region,  mull,  in 
a  minute’s  time,  deferibe  the  fpace  of  60  X  60  i.jf's-  Paris  feet,  and 
15^  Paris  feet  in  the  fpace  of  one  fecond. 

But  this  is  the  rate  at  which  bodies  fall  by  their  gravity  at  the  fur- 
face  of  our  earth  ;  as  Huygens  has  demonftrated  by  experiments  with 
pendulums.  Confequently,  the  power  whereby  the  moon  is  re¬ 
tained  in  her  orbit,  is  the  very  fame  we  call  gravity  ;  for,  if  they 
were  different,  a  body,  falling  with  both  powers  together,  would  de- 
feend  with  double  the  velocity,  and  in  a  fecond  of  time  deferibe  30*- 
fee.t.  See  the  articles  Descent  and  Moon. 

As  to  the  other  lecondary  planets,  their  phenomena,  with  refpeft 
to -their  primary  ones,  being  of  the  fame  kind  with  thofe  d!  the  moon 
about  the  earth,  it  is  argued  by  analogy,  they  depend  on  the  fame 
catlfes ;  it  being  a  rule  or  axiom  all  philofophers  agree  to,  that  effeifls 
of  the  fame  kind  have  the  fame  caufes.  Again,  attraction  is  always 
mutual,  that  is,  the  re-a£t.ion  is  equal  to  the  aCtion ;  confequentiy  • 
the  primary  planets  gravitate  towards  their  fecondary  ones,  the  earth 
towards  the  moon,  and  the  fun  towards  them  all.  And  this  gravity, 
with  regard  to  each. feveral  planet,  is  reciprocally  as  the  fquare  of  it’s 
diftance  from  the  center  of  gravity.  See  the  article  Attraction, 

Sec. 

IV.  All  bodies  gravitate  towards  all  the  planets,  and  their  weight 
towards  any  one  planet,  at  equal  diftances  from  the  center  of  the 
planet,  is  proportional  to  the  quantity  of  matter  in  each.  See  the 
article  Weight. 

For  the  law  of  the  defeent  of  heavy  bodies  towards  the  earth,  fet¬ 
ting 
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ting  afide  their  unequal  retardation  from  the  refinance  of  the  air,  is 
this,  that  all  bodies  fall  equal  fpaces  in  equal  times  ;  but  the  nature 
of  gravity  or  weight,  no  doubt,  is  the  fame  on  the  other  planets  as 
on  the-earth. 

Suppofe,  e.  gr.  fuch  bodies  raifed  to  the  furfaceof  the  moon,  and 
together  with  the  moon  deprived  at  once  of  all  progreffive  motion, 
and  dropped  towards  the  earth:  it  is  fhewn,  that  in  equal  times 
they  will  defcribe  equal  fpaces  with  the  moon  ;  and  therefore,  that 
their  quantity  of  matter  is  to  that  of  the  moon,  as  their  weight  to 
it’s  weight. 

Add,  that  fince  Jupiter’s  fatellites  revolve  in  times  that  are  in  a 
fefquiplicate  ratio  of  their  diftances  from  the  center  of  Jupiter,  and 
consequently  at  equal  difiances  from  Jupiter,  their  accelerating  gra¬ 
vities  are  equal ;  therefore,  falling  equal  altitudes  in  equal  times, 
they  will  defcribe  equal  fpaces  ; juft  as  in  heavy  bodies  on  our  earth. 
Anil  the  fame  argument  will  hold  of  the  primary  planets  with  regard 
to  the  fun;  and  the  powers  whereby  unequal  bodies  are  equally  acce¬ 
lerated,  are  as  the  bodies,  that  is,  the  weights  are  as  the  quantities  of 
matter  in  the  planets,  and  the  weights  of  the  primary  and  fecondary 
planets  towards  the  fun,  are  as  the  quantities  of  matter  in  the  pla¬ 
nets  and  fatellites.  See  the  article  J upiter. 

And  hence  are  feveral  corollaries  drawn  relating  to  the  weights 
of  bodies  on  the  furfaceof  the  earth,  magnetifm,  and  the  exiftence 
of  a  vacuum.  See  the  articles  Weight  and  Magnet. 

V.  Gravity  extends  itfelf  towards  all  bodies,  and  is  in  propor¬ 
tion  to  the  quantity  of  matter  in  each. 

That  all  planets  gravitate  towards  each  other,  has  been  already 
(hewn ;  likewife,  that  the  gravity  towards  any  one,  confidered  apart, 
is  reciprocally  as  the  fquares  of  it’s  diftancc  from  the  center  of  the  j 
planet;  consequently,  gravity  is  proportionable  to  the  matter  therein. 
Further,  as  all  the  parts  of  any  planet,  A,  gravitate  towards  another 
planet  B ;  and  the  gravity  of  any  part  is  to  the  gravity  of  the  whole,  j 
as  the  matter  of  the  part  to  the  matter  of  the  whole  ;  and  re-a&ion 
equal  to  atftion :  the  planet  B  will  gravitate  towards  all  the  parts  of 
the  planet  A;  and  it’s  gravity  towards  any  part  will  be  to  it’s  gravity 
towards  the  whole,  as  the  matter  of  the  part  to  the  matter  of  the 
whole.  Hence  we  derive  the  methods  of  finding  and  comparing 
weights  of  bodies  towards  different  planets;  of  finding  the  quantity 
of  matter  in  the  feveral  planets,  and  their  denfities  ;  lincethe  weights 
of  equal  bodies,  revolving  about  planets, are  asthe  diameters  of  their 
orbits  diredlly,  and  asthe  fquares  of  the  periodical  times  inverfely; 
and  the  weights  at  any  diftance  from  the  center  of  the  planet  are 
greater  or  lefs  in  a  duplicate  ratio  of  their  diftances  inverfely  :  and 
fince  the  quantities  of  matter  in  the  planets  are  as  their  powers  at 
equal  diftances  from  their  centers:  and  laftly,  fince  the  weights  of 
equal  and  homogeneous  bodies  towards  homogeneous  fpheres  are, 
at  the  furfaces  of  the  fpheres,  as  the  diameters  of  thofe  fpheres  ; 
confequentlv,  the  denfities  of  heterogeneous  bodies  are  as  the 
weights  at  the  diameters  of  the  fpheres. 

VI .  The  common  center  of  gravity  of  the  fun  and  all  the  planets 
is  at  reft ;  and  the  fun,  though  always  in  motion,  yet  never  recedes 
far  from  the  common  center  of  all  the  planets. 

For  the  matter  in  the  fun  being  to  that  in  Jupiter  as  1033  to  1  ; 
and  Jupiter’s  diftance  from  the  fun  to  the  femidiameter  of  the  fun  in 
a  ratio  fomewhat  bigger;  the  common  center  of  gravity  of  J  upiter 
and  the  fun  will  be  a  point  a  little  without  the  fun’s  furface ;  and  by 
the  fame  means,  the  common  center  of  Saturn  and  the  fun  will  be  a 
point  a  little  within  the  fun’s  furface;  and  the  common  center  of  the 
earth,  and  all  the  planets,  will  be  fcarce  one  diameter  of  the  fun 
diftant  from  the  center  thereof:  but  the  center  is  always  at  reft; 
therefore,  though  the  fun  will  have  a  motion  this  and  that  way,  ac¬ 
cording  to  the  various  fituationsof  the  planets,  yet  it  can  never  re¬ 
cede  far  from  the  center  ;  fo  that  the  common  center  of  gravity  of 
the  earth,  fun,  and  planets,  may  be  efteemed  the  center  of  the  whole 
world.  See  the  article  Planet. 

VII.  The  planets  move  in  ellipfesthat  have  their  foci  in  the  cen¬ 
ter  of  the  fun,  and  defcribe  areas  proportionable  to  their  times. 
This  we  have  already  laid  down,  dpo/Ieriori,  as  a  phenomenon  ;  and 
now  that  the  principle  of  the  heavenly  motions  is  fhewn,  we  deduce 
it  therefrom,  a  priori.  Thus,  fince  the  weights  of  the  planets  to¬ 
wards  the  fun  are  reciprocally  as  the  fquares  of  their  diftances  from 
the  centerof  the  fun  ;  if  the  fun  were  at  reft,  and  the  other  planets 
did  not  a£l  on  each  other,  their  orbits  would  be  elliptical,  having 
the  fun  in  the  common  umbilicus,  and  would  defcribe  areas  pro¬ 
portionable  to  the  times;  but  the  mutual  actions  of  the  planets  are 
very  fmall,  and  may  be  well  thrown  afide.  See  the  article  Orbit. 

Indeed  the  affion  of  Jupiter  on  Saturn  is  of  fome  confequence  ; 
and  hence,  according  to  the  different  fituation  and  diftances  of  thofe 
two  planets,  their  orbits  will  be  a  little  difturbed.  The  earth’s 
orbit  too  is  fenfibly  difturbed  by  the  a6tion  of  the  moon  ;  and  the 
common  centerof  the  two  deferibes  an  ellipfis  round  the  fun  placed 
in  the  umbilicus  ;  and,  with  a  radius  drawn  to  the  center  of  the 
fun,  deferibes  areas  proportionable  to  the  times.  See  the  articles 
Earth,  Orbit,  See. 

VIII.  The  aphelia  and  nodes  of  the  planets  are  at  reft,  except¬ 
ing  for  fome  inconfiderable  irregularities  ariling  from  the  action  of 
the  revolving  planets  and  comets.  Confequently,  as  the  fixed  ftars 
retain  their  pofition  to  the  aphelia  and  nodes,  they  toe  arc  at  reft. 
See  the  article  Node,  &c. 

IX.  The  axis,  or  polar  diameter  of  the  planets,  is  lefs  than  the 
equatorial  diameter. 

The  planets,  had  they  no  diurnal  rotation,  would  be  fpheres,  as 
having  an  equal  gravity  on  every  fide:  but  by  this  rotation  the  parts 
receding  from  the  axis  endeavour  to  rife  towards  the  equator,  which, 
if  the  matter  they  confift  of  be  fluid,  wifi  be  affefted  very  fenfibly. 
Accordingly  Jupiter,  whofe  denfity  is  found  not  much  toexceedthat 
of  water  on  our  globe,  is  obferved  by  aftronomers  to  be  confideralfly 
lefs  between  the  two  poles  than  from  eaft  to  weft.  And,  on  the  fame 
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principle,  unlefs  our  earth  were  higher  at  the  equator  than  towards 
e  poles,  the  fea  would  rife  under  the  equator,  and  overflow  all 
H/f!  0  a*  -llis  fi^Ure  o{  the  eartil  ^irlfaac  Newton  proves  likc- 
wi  e a pfterioii,  from  the  ofcillations  of  pendulums  being  flower  and 
ma  er  in  the  equinodfial,  than  in  the  polar  parts  of  the  globe.  See 
the  article  Earth.  & 

.  A**  the  moon  s  motions,  and  all  the  inequalities  of  thefe  mo- 

non.-,,  o  low  from  thefe  principles,  e.  gr.  her  unequal  velocity,  and 
,.0  0  'ier/>odcs  and  apogee  in  the  fyzygies  and  quadratures  ,  the 
differences  in  her  eccentricity  and  her  variation.  Sec  the  article 
Moon. 

,  ‘  I’HOffi  the  inequalities  of  the  lunar  motions,  we  can  deduce 

tlie  levei-al  inequalities  in  the  motions  of  the  fatellites. 

Ail.  Prom  thefe  principles,  particularly  the  adtion  of  the  fun 
and  moon  upon  the  earth,  it  follows,  that  we  mult  have  tides,  or 
hat  the  fea  muft  fwell  and  fubfide  twice  every  day.  See  the  arti¬ 
ft  ^enc^’  likewife,  follows  the  whole  theory  of  comets,  as 

bat  they  are  above  the  region  of  the  moon,  and  in  the  planetary 
lpaces;  that  they  Ihine  by  the  fun’s  light,  refledled  from  them  ;  that 
they  move  in  come  fedlions,  whofe  umbilici  are  in  the  centerof  the 
un  ,  ant ,  y  radii  drawn  to  the  (un,  ddcribe  areas  proportional  to 
be  times  ;  that  the  orbits  or  trajeffories  are  very  nearly  parabolas  ; 
hat  their  bodies  are  folid,  compadi,  &c.  like  thofe  of  the  planets, 
and  muff  therefore  acquire  an  immenfe  heat  in  their  perihelia  ;  that 
»eir  tails  aie  exhalations  ariling  from  and  encompafling  them  like 
atmofpheres.  See  the  article  CoMet. 

NIAGARA,  in  geography,  a  prodigious  cataradf  in  Canada,  in 
North  America,  between  the  lakes  Erie  and  Ontario,  where  the 
waterfalls  from  high  rocks  a  hundred  and  thirty-feven  feet  high  and 
halt  a  league  broad  ;  the  water  runs  to  it  with  fuch  violence,  that  all 
the  beads  that  attempt  to  crofs  it  a  quarter  of  a  league  above,  are 
1  wallowed  up  ;  and  it  tumbles  off  the  precipice  with  fuch  fury,  that 
it  makes  an  arch  under  which  three  men  may  pafs  abreaft  without 
danger  or  damage,  except  a  few  drops  of  water  falling  upon  them. 

1  he  milt  which  this  fall  occalions  may  be  feen  at  fifteen  miles  dif- 
tani-c,  ariling  as  high  as  the  clouds,  and  forming  a  beautiful  rain¬ 
bow.  See  the  article  Cataract. 

NICHE,  in  afehitedture,  a  cavity,  or  hollow  place,  in  thethick- 
nefs  of  a  wall,  to  place  a  figure  or  ftatue  in. 

.  Thc  ,vvotrd  co.mes  the  Italian  nicchia, Jbeil ;  beeaufe  the  ftatue 
is  here  inclofed  in  afhell;  or,  perhaps,  by  reafon  of  the  fhell  where-* 
with  the  tops  of  fome  of  them  are  adorned. 

Nuhes  are  made  to  partake  of  all  the  fegments  under  a  femicircie 
1  hey  are  fometimes  at  an  equal  diftance  from  the  front,  and  arc  pa- 
rallel  or  fquareon  the  back  with  the  front-line  ;  in  which  £afe  they 
are  called  fquare  recedes,  or  Jquare  niches .  The  larger  niches  ferve  for 
groups  of  figures  ;  tne  fmall  ones  for  Angle  ftatues,  and  fometimes 
only  for  bulls. 

Great  care  muft  be  taken  to  proportion  the  niches  to  the  figures  • 
and  that  the  pedeftal  of  the  figures  be  proportioned  to  the  niche'; 

Niches  are  fometimes  made  with  ruftic-work,  fometimes  with 
lhell-work,  and  fometimes  of  cradle  or  arbour-work. 

NICKAR./w,  or  bonduc ,  in  botany,  a  genus  of  the  decandria 
monogyma  clafs.  The  empalementof  the  flower  is  bell-ftiaped  ;  cut 
at  the  rim  into  five  equal  parts;  the  flower  has  five  concave,  fpear- 
fhaped  petals,  which  are  equal,  inferted  into  the  empalement :  a 
rhomboid  pod,  with  one  cell,  includes  oval  hard  feeds,  feparatedby 
partitions.  There  are  five  fpecies.  The  feeds  are  efteemed  good 
in  colics  and  hernias;  and  are  faid  to  difeufs  flatulencies,  comfort 
a  weak  ftomach,  provoke  the  menfes,  and  expel  the  ftone. 

NICOLAI' TANS,  or  Nicolaites,  one  of  the  moft  ancient 
leCts  in  the  Chriltian  church;  thus  denominated  from  Nicolas,  a 
perfon  ordained  a  deacon  of  the  church  of  Jerufalem,  together  with 
St.  Stephen.  0 

The  diftinguifhing  tenet  of  the  Nicolai  tans,  as  reprefented  by  ec- 
clefiaftical  hiftorians,  is,  that  all  married  women  Ihould  be  com¬ 
mon  ;  to  take  away  all  occafion  of  jealoufy. 

In  the  charge  urged  againft  the  Nicolaitans,  (Rev.  ii.  6,  14,  15,) 
they  are  not  reproached  with  erroneous  opinions  concerning  the 
Deity,  but  with  the  licentioufnefs  of  their  practice,  and  the  comempt 
of  that  folemn  law,  which  the  apoftles  had  enabled,  (Aiftsxv.  29,) 
againft  fornication,  and  the  ufe  of  meats  offered  to  idols. 

NICTITATING  membrane ,  in  anatomy,  a  thin  membrane, 
which  covers  thc  eyes  of  feveral  creatures,  and  (belters  them  from 
durt,  or  too  much  light ;  yet  is  fo  thin,  that  they  can  fee  indiffe¬ 
rently  well  through  it. 

This  nidi i fating  membrane  is  chiefly  found  in  the  bird  and  fifh 
kind. 

This  membrane,  in  the  eagle’s  eye,  is  remarkably  clofe  and  firm, 
infomuch  as  to  be  accounted  as  a  fccond  eye. 

NIECE,  a  term  relative  to  uncie  and  aunt,  fignifying  a  brother 
or  filler’s  daughter  ;  which,  in  the  civil  law,  is  the  third  degree  of 
confanguinity  ;  and,  in  the  common  law,  the  fccond. 

NIENT  comprife,  in  law,  an  exception  taken  to  a  petition,  as 
unjuft;  beeaufe  the  thing  delired  is  not  in  that  adt  or  deed  whereon 
the  petition  is  grounded. 

Thus  a  perfon  defiring  of  the  court  to  be  put  in  poffeffion  of  a 
houfe  formerly  adjudged  to  him  among  other  lands  ;  the  adverfe 
party  pleads,  that  this  petition  is  not  to  be  granted  ;  by  reafon 
though  thc  petitioner  had  a  judgment  for  certain  lands  and  houfes, 
yet  this  houfe  is  nient  comprife,  not  comprifed  therein. 

NIGHT,  that  part  of  the  natural  day,  during  which  the  fun  is 
underneath  the  horizon :  or,  night  is  that  fpace  of  time  wherein  the 
fun  is  out  of  our  hemifphere.  ’ 

tinder  the  equator,  the  nights  are  always  equal  to  the  days.  Un¬ 
der  the  poles,  the  night  continues  half  a  year. 

The  ancient  Gauls  and  Germans  divided  their  time  not  by  days, 
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but  nights  ;  as  appears  from  Tacitus  and  Csfar  ;  and  the  people  of 
Iceland,  and  the  Arabs,  do  the  fame  at  this  day.  See  the  articles 
Day,  Hour,  See.  The  fame  is  alfo  obierved  of  our  Saxon  an- 

Night-wm/v,  incubs,  or  incubus.  This  diforder  hath  alfo  been 
called  ephialtes,  from  ipaxxo/xat,  to  leap  upon,  andepibole,  rom 
to  prefs  upon;  becaule  the  patient  imagines  that  Some¬ 
thing  leaps  or  prelles  upon  him.  It  is  a  fpecies  of  oneirodynia. 

Thofe  who  arc  difturbed  by  indigefted  crudities  in  the  ftomach 
are  generally  the  fubjedls  of  this  diforder.  It  lays  a  foundation  for 

the  epilepfy.  .  n 

Under  this  complaint,  which  commonly  happens  during  lleep, 
the  patient  cannot  ilir  himfelf  but  with  difficulty ;  he  isfeized  with  a 
fenfe  of  weight,  a  dread  of  fuffocation,  an  oppreffion  as  from  fome 
body  falling  fuddenly  upon  him,  with  an  intent  to  deprive  him  of 
life  and  fenfe,  not  fuffering  him  to  cry  out,  and,  being  unable  to 
efcape,  it  is  ufual  for  thefe  patients  to  Hart  up  and  cry  out  with  a 
confufed  inarticulate  voice. 

This  diforder  hath  generally  been  fuppofed  to  proceed  from  a 
flagnation  of  blood  in  the  brain  and  lungs ;  but  it  is  a  nervous  affec¬ 
tion,  and  rifes  chiefly  from  indigeflion:  hence  we  obferve,  that  thofe 
with  weak  nerves,  who  lead  fedentary  lives,  and  feed  heartily,  are 
the  mod  commonly  aft'c&ed  with  it.  Nothing  tends  more  to  pro¬ 
duce  it  than  an  heavy  fupper  eaten  late,  or  juft  before  going  to  bed. 
Wind  is  a  frequent  caufe,  deep  thought,  anxiety,  or  any  oppreffion 
on  the  mind,  alfo  produce  it.  . 

None  are  attacked  with  this  diforder  but  when  laid  on  their 
backs  ;  and  if  any  perfon  would  awake  the  patient,  the  complaint 
would  immediately  vaniffi. 

If  the  patient  hath  a  fanguine  plethora,  bleed,  direct  a  fpare  diet, 
and  aloetic  purges.  Dr.  Whytt  fays,  that  he  generally  found  a 
glafs  of  brandy  a  cure,  if  taken  at  bed  time. 

A  flight  fupper,  chearfulnefs  before  bed-time,  and  due  exercife 
during  the  day,  are  the  beft  remedies. 

Perfons  who  are  young,  and  full  of  blood,  if  troubled  with  this 
diforder,  ffiould  take  a  purge  often,  and  ufe  a  fpare  diet.  1  hough 
phyficians  efteem  this  a  difeafe  of  no  danger ;  yet  it  is  much  to  be 
fufpedted,  that  many  who  are  found  dead  in  their  beds  periffi  by  it. 

NIGHTINGALE,  lucinia,  or philomela,  in  ornithology,  a  fpe¬ 
cies  of  mot  ac  ilia.  I  he  nightingale  takes  it’s  name  from  night,  and 
the  Saxon  word  galan ,  “  to  ling  expreffive  of  the  time  of  it’s 
melody.  In  fize  it. is  equal  to  the  red-ftart;  but  longer-bodied,  and 
more  elegantly  made.  The  colours  are  very  plain. 

This  bird,  the  mofl  famed  of  the  feathered  tribe,  for  the  variety, 
length,-  andfweetnefs  of  it’s  notes,  yifits  England  the  beginning  of 
April,  and  leaves  us  in  Auguft.  In  England  they  frequent  thick 
hedges,  and  low  coppices  ;  and  generally  keep  in  the  middle  of  the 
buffi,  fo  that  they  are  very  rarely  feen.  They  form  their  neft  of  oak 
leaves,  a  few  bents  and  reeds.  The  eggs  are  of  a  deep  brown. 
When  the  young  ones  firft  come  abroad,  and  are  helplefs,  the  old 
birds  make  a  plaintive  and  jarring  noife  with  a  fort  of  fnapping  as  if 
in  menace,  purfuing  along  the  hedge  the  paffengers.  They  begin 
their  fong  in  the  evening,  and  continue  it  the  whole  night. 

NIGHTSHADE,  jolanum,  in  botany,  a  genus  of  the  pentandria 
monogynia  clafs.  It  is  a  plant  with  a  monopetalous  flower,  divided 
into  five  fegments,  having  it’s  cup  divided  in  the  fame  manner,  with 
the  fame  number  of  fiamina  in  the  middle,  and  followed  by  a  juicy 


berry. 

The  garden  nightjhade  of  the  ffiops,  with  black  berries,  is  annual, 
grows  fpontaneoufly  in  cultivated  grounds,  and  flowers  in  Auguft. 
The  leaves  are  ufed  in  external  applications,  and  are  faid  to  ait  as 
refrigerants,  refolvents,  and  difeutients  ;  taken  internally,  in  the 
quantity  of  not  many  grains,  they  are  highly  deleterious  ;  in  very 
fmall  dofes,  as  an  infufion  in  boiling  water,  of  half  a  grain  or  a  grain 
of  the  dried  leaves,  they  occafion  a  warmth  over  the  whole  body, 
which  is  often  followed  by  a  fweat,  or  an  increafe  of  the  urinary 
difeharge,  or  fome  loofe  llools,  ora  ficknefs  and  vomiting,  and  often 
byahead-ach,  giddinefs,  dimnefsof  the  fight,  and  other  paralytic 
fymptoms.  In  fome  cancerous,  ulcerous,  and  hydropic  cafes,  thefe 
infufions  have  been  repeated  at  bed-time,  every  two  or  three  nights, 
or  oftener,  and  the  quantity  of  the  leaves  in  each  dofe  increafed  gra¬ 
dually  to  five  or  fix  grains  or  more,  with  apparent  benefit ;  but  their 
operation  is  fo  irregular,  and  their  effe£I  on  the  nervous  fyftem  fo 
planning,  that  the  ufe  of  them  is  juftly  laid  afide.  It  is  obferved, 
that  their  beneficial  effetSts  depend  on  the  evacuations  they  produce; 
and  that,  when  they  do  not  a£l  asevacuants,  they  generally  aggra¬ 
vate  the  complaints.  The  roots  and  berries  are  much  of  the  fame 
nature  with  the  leaves;  though  Gefner  reports,  that  the  expreffed 
juice  of  the  latter,  boiled  with  fugar,  to  the  confiftence  of  a  fyrup, 
proves,  in  dofes  of  a  tea-fpoonful,  an  effedtual  and  fafe  anodyne  ; 
but  he  cautions  againfi;  exceeding  this  dofe. 

Nightshade,  deadly,  atropa,  a  genus  of  the  pentandria  monogy- 
nia  clafs.  T  his  plant  fhould  not  be  fuffered  to  grow  in  any  places 
where  children  refort,  for  it  is  a  ftrong  poifon  ;  feveral  inftances. ha¬ 
ving  happened  where  children  have  been  killed  by  eating  the  berries. 

Nightshade,  woody,  called  bitter-Jweet,  dulcamara,  is  a  fpecies 
of Jolanum,  which  grows  by  the  fide  of  hedges,  and  in  moift  plages, 
climbing  upon  the  buffies,  with  winding,  woody,  but  brittle  (talks. 
It  is  perennial,  and  flowers  in  June  and  July.  The  roots  and  (talks 
of  this  (pecies,  which,  on  firft  chewing  them,  yield  a  confiderable ' 
bitternefs,  that  is  foon  followed  by  an  almoft  honey-like  fweetnefs,; 
have  been  commended  in  different  diforders,  as  high  refolvents  and  ■ 
deobftruents.  1  heir  fenfible  operation  is  by  fweat,  urine,  and  (tool:, 
the  dofe  from  four  to  fix  ounces  of  a  tinfture  made  by  digefting  four 
ounces  of  the  twigs  in  a  quart  of  white  wine. 

NIGHT  WALKERS,  in  a  legal  fenfe,  are  fuch  perfons  as  deep 
by  day  and  walk  by  night,  being  oftentimes  pilferers,  or  difturbers  of 
the  peace,’  vagabonds,  vagrants,  &c. 


Conftables  are  authorized  by  the  common  law',  to  arrelt  night * 
walkers,  and  fufpicious  perfons,  See.  Watchmen  may  alfo  arreft 
nightwalkers,  and  hold  them  until  morning.  Common  nightwalhers 
and  haunters  of  bawdy-houfes  are  to  be  indicTed  before  juftices  of 
peace,  &c.  But  it  is  held  not  lawful  for  a  conltable,  Sec.  to  take  up 
any  woman,  as  a  nightwalker ,  on  bare  fufpicion  only  of  being  of  ill 
fame,  unlefs  (he  be  guilty  of  breach  of  the  peace,  or  fome  other  un¬ 
lawful  adt. 

NIHILS,  or  Nichils,  iffues  which  the  fheriff,  who  isappofed 
in  the  exchequer,  fays  are  nothing  worth,  and  ille viable  ;  from  the 
infufficiency  of  the  parties  that  (liould  pay  them. 

N IMETULAHITES,  a  kind  of  religious  among  the  Turks ;  fo 
called  from  Nimetulahi,  their  inffitutor.  The  Nimetulahites  meet 
every  Monday  in  the  night-time,  and  fing  hymns  to  God,  See. 

NIPPERS,  in  the  manege,  are  four  teeth  in  the  fore-part  of  a 
horfe’s  mouth,  two  in  the  upper,  and  two  in  the  lower  jaw.  A 
horfe  puts  them  forth  between  thefecond  and  third  year. 

.  Nippers,  in  a  Chip,  are  fmall  ropes  about  a  fathom  or  two  long, 
with  a  little  truck  at  one  end,  and  fometimes  only  a  wale-knot. 
Their  ufe  is,  to  help  holding  off'  the  cable  from  the  main  or  jeer - 
capftan,  where  the  cable  is  fo  (limy,  fo  wet,  and  fo  great,  that  they 
cannot  drain  it,  to  bold  it  off  with  their  bare  hands. 

NIPPLE,  papilla,  in  anatomy,  a  prominence  arifing  from  the 
middle  of  the  bread  or  mamma.  See  the  article  Breast. 

The  nipples  of  women,  in  their  (irlt  lying  in,  are  frequently  fo 
fmall,  and  funk  into  their  breads,  that  the  infant  cannot  get  at  them 
to  fuck  it’s  nouriffiment.  The  readied  method,  in  this  cafe,  is,  to 
apply  an  infant  fomewhat  older,  and  which  can  draw  ftrong^r ;  or* 
if  this  does  not  fucceed,  to  let  a  woman,  who  has  Been  pradftifed  in 
the  art,  attempt  to  fuck.  When  thefe  do  not  fucceed,  iris  common 
to  have  recoicrfe  to  a  glafs  pipe,  and  the  poorer  people  in  fome 
places  ufually  make  a  tobacco-pipe  ferve  the  turn.  Others  apply  a 
fmall  cucurbite,  made  of  ivory,  in  the  form  of  a  hat,  which  they 
fuck  drongly  in  their  mouth.  The  common  fucking-glafs  is  alfo, 
when  properly  applied,  of  very  fignal  fervice/  To  do  this,  the  fmall 
hole  at  the  fide  is  to  be  flopped  with  wax,  and  the  glafs  heated  with 
warm  water;  or,  by  holding  it  before  the  fire,  fo  as  to  rarefy,  and  in 
part,  expel  the  air  :  it  is  then  to  be  applied  to  the  nipple,  which,  in 
this  cafe,  will  not  only  be  pulled  out,  but  will  difeharge  a  large  qqa'n- 
tity  of  milk,  fo  as  to  take  down  the  inflammation  and  tumor  in  the 
bread.  When  the  fucking  power  of  the  glafs  is  grown  weak,  the 
hole  at  the  fide  is  to  be  opened,  and  the  milk  poured  out ;  the  glafs 
is  then  to  be  heated  again,  and  the  hole  being  flopped  again,  is  to  be 
a  fecond  time  applied,  and  fo  on,  till  the  intention  is  fully  anfwered. 

N ipple-ww/,  lapjana,  in  botany,  a  genus  of  the  Jyngenefia  poly- 
gatnia  a: quads  clafs.  The  common  nipple-wort,  which  is  a  weed, 
growing  by  the  fide  of  foot-paths  and  hedges,  is  efteemed  excellent 
for  curing  ulcerated  nipples,  whence  it  obtained  it’s  name.  It  is  faid 
to  be  drying,  detergent,  and  digeftive.  The  leaves  and  (talks  may 
be  boiled  and  eaten. 

NIQUI,  in  ichthyology,  a  fiffi  ©fthe  cucull.uskind,  approaching 
to  the  figure  of  that  fpecies  commonly  called  draco,  and  araneus  ma¬ 
rinas,  and  in  Engliffi  the  weaver.  It  is  common  about  the  American 
ffiores,  and  is  eatable  when  the  liver  and  gall  are  taken  out,  other- 
wife  it  is  faid  to  be  poifonous.  Sec  Plate  60,  fig.  2q. 

NISAN,  a  month  of  the  Hebrews,  anfwering  to  our  March,  and 
which  fometimes  takes  from  February,  or  April,  according  to  the 
courfe  of  the  moon.  It  was  made  the  firft  month  of  the  facred  year, 
at  the  coming  out  of  Egypt.  This  month  jhall  be  unto  you  the  beginning 
of  months,  it  Jhall  be  the  firft  month  of  the  year  to  you.  Exod.  xii.  2, 
It  was  the  feventh  month  of  the  civil  year.  Mofes  calls  it  Abib. 

NISI  PRIUS,  in  law,  a  judicial  writ,  which  lieth  in  cafes  where 
the  jury  being  impanelled  and  returned  before  the  juftices  of  the 
bench,  one  of  the  parties  requefts  to  have  fuch  writ,  for  the  eafe  of 
the  county,  whereby  to  will  the  fheriff  to  caufe  the  inquefl  to  come 
before  thejuftices  in  the  fame  county,  at  their  coming  thither.  It’s 
effeft  is,  that  the  fheriff  is  hereby  commanded  to  bring  to  Weftmin- 
(ter  the  men  impanelled,  at  a  certain  day,  before  thejuftices,  nifiprius 
jujliciarii  domini  regis  ad  ajjifas  eapiendas  venerint ;  that  is,  unlefs  the 
juftices  go,  before  that  day,  into  fuch  county  to  take  affifes.  This 
they  are  fure  to  do,  in  the  variations  preceding  each  Eafter  and  Mi¬ 
chaelmas  terms,  and  there  difpofe  of  the  caufe  ;  which  faves  much 
expence  and  trouble  to  the  parties,  jury,  and  witneffes. 

Nisi  prius.  and  ajfife,  courts  of,  are  compofed  of  two  or  more 
commiffioners,  who  are  twice  in  every  yearfent  by  the  king’s  fpecial 
commiffion,  all  round  the  kingdom  (except  only  London  andMid- 
dlefex,  where  courts  of  nifiprius  areholden  in  and  after  every  term, 
before  the  chief  or  other  judge  of  the  feveral  fuperior  eourtsj,  to  try, 
by  a  jury  of  the  refpe&ive  counties,  the  truth  of  fuch  matters  of  fatt 
as  are  then  under  difpute  in  the  courts  of  Weftminfter-hall. 

NITRE,  nitrum ,  falt-petre,  in  natural  hi ftory,  a  cry ftalline  pel¬ 
lucid  fait,  fomewhat  whiriffi ;  in  it’s  mod  perfect  pieces  it  is  in  form 
of  a  long  and  flender  eryftal,  of  a  prifmatic  figure,  of  an  equal 
thicknefs  throughout  it’s  w'hole  length  ;  compofed  of  fix  planes  or 
fides,  and  terminated  at  the  end  by  a  pyramid,  fmall  and  ffiort  in 
proportion  to  the  fize  of  the  column,  but  compofed  of  the  fame 
number  of  planes:  thefe  (hoots  vafily  relemble  the  common fpring 
cryftals  in  the  rocks.  It  is  of  an  acrid  and  bitteriffi  tafte,  and  im- 
preffes  a  peculiar  fenfe  of  coolnefs  upon  the  tongue. 

The  earth  from  which  nitre  is  made,  both  in  Perfia  and  the  Kaft 
Indies,  is  a  kind  of  yellowiffi  marl :  it  is  found  in  the  bare  cliffs  of 
the  lidcs  of  hills  expofedto  the  northernand  eaftern  winds,  and  never 
in  any  other  fituation.  The  earth  is  light,  crumbly,  and  friable ; 
and  though  it  be  fubjedt  to  accidental  variations  of  colour  from  ad¬ 
mixtures  of  other  earths  among  it,  and  on  this  occafion  appears 
fometimes  blackiffi,  rediffi,  or  whitiffi,  yet  it’s  other  qualities  always 
diftinguiffi  it  with  lufficient  eafe  ;  it  melts  very  freely  in  the  mouth, 
and  leayes  a  ftrong  tafte  of  faltpetre  in  it. 
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They  colle£l  large  quantities  of  this  earth,  and  having  prepared 
feveral  pits,  which  they  line  with  a  firm  and  tough  clay,  they  fill 
ihem  half  full  with  water,  and  throw  into  it  large  quantities  of,  this 
earth  ;  this  foon  moulders  away  to  powder,  they  then  add  more 
water,  and  ftir  the  whole  thoroughly  together  ;  alter  which  they  let 
it  (land  four  or  five  days :  at  the  end  of  this  time  they  open  a  hole  in 
one  of  the  fides  of  the  pit,  and  by  means  of  a  channel,  cut  to  a  pro¬ 
per  depth  and  lined  with  the  fame  clay,  they  let  all  the  clear  w'ater 
run  out  -of  the  firtl  pit  into  another,  which  is  prepared  on  a  level 
ground,  and  is  inclofed  on  all  Tides,  except  the  north-eaft,  by  walls, 
but  has  !iO  covering  at  the  top.  In  this  pit  the  atdion  of  the  fun  and 
air  by  degrees  evaporates  the  water  ;  and  the  fair,  which  it  hath  before 
wafhed  out  of  the  earth,  now  llioots  into  cryftals  about  the  Tides  of 
the  pit.  Thefe  cryllals  are  final!  and  imperfedt,  as  well  as  impure. 
They  are  of  the  fame  hexaedral  figure  with  the  purer  cryftals 
of  this  fait,  but  they  are  ufually  without  the  pyramids  at  the  ends, 
and  often  too  Ihort  for  their  thicknefs.  They  are  of  a  brownifh  and 
dulky  colour,  and  are  in  this  ftate  fent  over  to  us.  This  is  the  rough 
nitre ,  which  we  receive  from  the  Eaft  Indies.  As  the  far  greater 
part  of  the  nitre,  ufed  in  the  world,  is  prepared  in  this  manner,  we 
are  to  fuppofe  this  kind  of  earth,  which  is  found  alfo  in  other  coun¬ 
tries,  to  be  the  true  ore  of  nitre,  though  there  are  feveral  very  dif¬ 
ferent  ways  of  procuring  it  befides. 

Earths  of  whatever  kind,  moiftened  and  penetrated  by  the  dung 
and  excrements  of  animals,  frequently  alfo  afford  nitre  in  large 
quantities.  The  earth  at  the  bottom  of  pigeon-houfes,  and  thofe  of 
liable  and  cow-houfes,  all  afford  nitre,  on  being  thrown  into  water 
and  boiled.  In  France,  where  very  little  nitre  is  imported,  they 
make  all  that  is  ufed  in  their  gunpowder  works,  &c.  from  the  rubbifh 
or  old  mortar  of  buildings,  and  the  plafter  with  which  their  houfes 
abound.  In  fail,  the  mortar  of  old  walls  with  us,  if  moiftened  with 
urine,  and  expofed  to  the  air  in  a  proper  fituation,  that  is,  opened 
to  the  north-eaft,  and  covered  over  to  defend  it  from  wet,  never  tails  to 
afford  nitre  after  a  few  weeks,  and  that  often  in  no  lefs  a  proportion  I 
than  that  of  one  tenth  of  the  weight  of  the  ingredients  :  finally,  Hoff¬ 
man  affirms,  that  it  may  at  any  time  be  extra&ed  from  the  air,  by 
expofing  an  alcaline  fait  to  it  in  a  proper  fituation,  covered  overhead 
from  rains  and  dews. 

At  Paris,  where  they  have  fcventeen  faltpetre  works,  there  is  a 
company  of  perfons  employed  in  making  faltpetre,  in  number  about 
twenty.  They  were  incoiporated  fo  long  ago  las  the  reign  of  Charles 
IX.  and  are  regulated  by  feveral  ftatutes.  The  quantity  made  an¬ 
nually  is  from  6  to  7oo,ooolb.  They  are  obliged  to  deliver  it  in 
rough  to  the  royal  arfenal,  where  they  receive  for  it  feven  fous,  or 
about  3 \d.  per  lb.  It  is  there  purified,  undergoing  three  lixivia- 
tions,  and  is  then  fold  at  ten,  fifteen,  and  eighteen  fols  per  lb. 

The  method  tifed  in  a  confiderable  manufacture  is  as  follows  :  M. 
Bouret,  wffio  makes  every  year  from  35  to  36,0001b.  employs  6  men 
night  and  day,  2  rooms,  20  large  calks,  and  3  horfes.  The  cafks  are 
half  filled  with  old  plafter,  which  is  changed  every  time  of  pouring 
on  water,  and  the  lower  half  with  wood-affies,  which  are  changed 
but  once  in  five  lixiviations.  The  water  poured  on  foaks  through 
both  the  plafter  and  allies,  and  is  five  times  paffed  through  frelh 
plafter.  It  is  then  boiled  down  in  a  copper  pan,  fo  placed,  that  the 
flame  palfes  quite  round  it’s  fides.  The  fire  is  made  of  wood.  The 
lixivium,  when  properly  evaporated,  is  fet  to  cryftallize,  and  the 
cryftals  to  drain.  The  feum  taken  off  in  the  boiling  is  thrown 
upon  the  plafter,  which  the  longer  it  lies  in  heaps  (wetted  from  time 
to  time)  becomes  the  ftronger ;  and  likewife  in  proportion  to  the 
putrid  matter  thrown  upon  it.  The  plafter  ufed  in  the  buildings, 
at  Paris,  is  made  of  that  gypfeous  earth,  called  plafter  of  Paris,  and  I 
found  in  the  neighbourhood  of  that  city.  In  general,  no  lime  is  f 
mixed  with  it  ;  and  if  this  be  the  cafe,  the  nitre  is  neither  fo  good,  j 
nor  produced  in  fo  great  a  quantity.  It  is  known  when  the  old 
plafter  is  worth  being  collc&ed  and  employed,  by  the  faltifh  tafte  of 
it.  Nitre  is  alfo  made  in  other  great  towns  in  France. 

The  earths,  from  which  nitre  is  produced  in  greateft  abundance, 
are  found  principally  in  Perfia,  in  China,  in  the  Eaft  Indies,  and  in 
Mufcovy  ;  not  that  other  parts  of  the  world  are  without  them,  but 
in  many  they  are  difregarded.  This  earth  affords  along  with  the 
nitre  but  a  final!  quantitymf  fea-falr,  though  there  is  always  fome  of 
this  with  the  other.  The  rubbifh  and  earths  we  boil  for  it  in 
Europe  always  afford  a  very  large  quantity  of  it;  but  they  find  ways 
of  feparating  a  great  deal  of  it,  before  they  begin  to  ffioot  the 
nitre.  When  the  lixivium  of  the  nitrous  earth  has  been  boiled  to  a 
certain  degree,  they  run  it  into  proper  veffels,  in  which  the  fea  fait 
lhoots  into  cubic  grains  at  the  bottom,  before  the  nitre  begins  to 
form  it’s  cryftals  ;  they  then  drain  off  the  liquor  thus  free  froln  a 
great  part  of  the  extraneous  fait  into  other  veffels,  in  which  it  is 
left  to  ffioot  for  the  nitre  in  a  cold  place.  When  they  have  fepa- 
rated  all  the  cryftals  that  are  there  found,  they  evaporate  the  liquor 
further,  and  thence  obtain  more;  and  at  length  they  find  a  large 
quantity  of  an  extremely  acrid  and  bitter  liquor,  fat  and  oily  to  the 
touch,  which  will  afford  no  more  cryftals;  and  this  they  call  the 
mother  water  of  faltpetre,  becaufe  by  fprinkling  it  on  other 
earths,  they  find  it  difpofes  them  for  the  production  of  more  nitre. 
The  cryftals  of  nitre  thus  produced  are  far  from  the  necefkry  purity, 
they  require  to  be  diffolved  and  re-cryftallized  two  or  three  times  to 
bring  them  to  the  requifite  perfection  ;  after  which  the  French  often 
melt  them  over  the  fire,  as  they  do  our  Englifh  alum  ;  and,  when  a 
good  part  of  the  water  is  evaporated,  they  eaft  the  whole  into  calks. 
This  is  what  the  French  authors  call  rock  or  roach  nitre. 

Nitre  promotes  very  much  the  fufion  of  gold  or  filver,  and  is  of 
no  ill  confequence  in  the  working  thofe  metals ;  but  as  the  fulphurs 
of  the  other  metals  are  not  fo  intimately  blended  with  their  earths, 
as  they  are  in  thefe,  it  combines  itfelf  with  them  in  the  heating,  and 
caufes  a  detonation,  by  this  means  carrying  off  a  very  confiderable 
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portion  of  that  fulphur  which  was  neceflary  to  them  as  metals,  and, 
in  confequence  of  that,  robbing  them  of  that  metalline  form,  and 
reducing  them  to  a  fort  of  caixes'  much  more  difficult  of  fufion  than 
before.  J  his  is  ealily  experienced  by  throwing  a  mixture  of  equal 
parts  of  nitre,  and  of  copper,  iron,  lead,  or  tin,  into  a  red-hot  cru¬ 
cible.  ^  Salt-petre  is  therefore  to  be  very  carefully  avoided  in  all  thefe 
proceftes,  unlefs  firft  calcined  itfelf,  and  burnt  to  an  alcaline  fait. 
In  the  manufactures  it  is  of  great  life;  befides  being  the  bafis  of 
gunpowder,  it  is  ufed  in  the  making  of  white  glafs,  and  is  of  the 
fame  life  with  common  fait  in  the  preferving  of  foods.  In  medi¬ 
cine  it  is  cool  and  diuretic,  good  in  burning  fevers,  in  which  it 
is  given  with  the  feveral  intentions  of  taking  off  the  heat,  quenching 
third,  and  refilling  pm  retail  ion.  Riverius  fpeaks  of  it  as  a  diapho¬ 
retic,  and  many  authors  celebrate  it  as  an  anodyne  ;  but  thefe  are  in¬ 
tentions  in  which  it  is  at  prefent  lefs  received. 

Nitre,  decodlion  of,  is  prepared  by  boding  half  an  ounce  of  nitre, 
and  two  ounces  of  fine  fugar,  with  a  fcruple  of  cochineal  as  a  co¬ 
louring  material,  in  2\  pints  of  water,  till  half  a  pint  is  wafted,  and 
after  (landing  to  fettle,  the  clear  purplilh  red  liquor  is  poured  off 
for  ufe. 

Nitre,  purified,  is  thus  prepared  :  take  nitre,  or  common  falt¬ 
petre,  one  pound  ;  pure  water  three  quarts  and  a  pint;  fet  them  on 
the  fire  together,  and  cliffolve  the  fait  perfectly  by  boiling:  then  ftrain 
the  hot  lixivium  through  a  double  flannel,  and  fet  it  over  the  fire 
again  in  an  earthen  vellel.  Evaporate  it  gently,  till  ontakfogouta 
little  of  the  liquor  in  a  fpoon  as  it  cools,  there  are  feen  threads  as  it 
were  (hooting  in  it ;  in  this  ftate  the  lalt  is  ready  to  concrete.  Set  it 
in  a  cool  place,  putting  dean  flicks  acrofs  the  vefll-1,  and  the  fait 
will  form  itfell  into  extremely  pure  and  beautiful  cryftals  on  the  fide 
of  the  veffels,  but  principally  on  the  flicks.  Thefe  dried  in  a  colan¬ 
der  are  fit  for  ufe.  See  Nitre,  Jiipra. 

This  is  the  bed  of  all  the  preparations  of  nitre,  for  medicinal  ufe, 
in  it’s  native  form.  It  diffolves  immediately  on  entering  the  body, 
where  it  wonderfully  cools  and  thins  the  blood,  giving  it  a  fine 
florid  colour.  In  all  inflammatory  difeafes  attended  with  condenfa- 
tions  of  the  blood,  this  fait  proves  excellently  cooling  and  attenuat¬ 
ing.  It  is  given  from  four  or  five  grains  to  ten,  twelve,  or  fifteen  at 
a  nofe.  Some  give  more  at  a  time,  but  it  is  more  advifeable  to  have 
the  dofe  fmaller,  and  oftener  repeated.  It  is  alfo  good  in  the  fmall- 
pox,  and  fuppreftions  of  urine.  It  is  alfo  faid  to  be  given  by  many 
in  haemorrhages  with  fuccefs.  If  there  be  any  cafe  in  which  caution 
is  required,  it  is  in  aconfumption  where  the  lungs  are  ulcerated.  Of 
this  purified  nitre,  a  fafe  and  powerful  alterant  is  readily  and  eafiiy 
prepared  in  the  following  manner :  take  an  ounce  of  the  nitre,  and 
two  fcruples  of  cochineal,  in  fine  powder ;  boil  thefe  in  five  or  fix 
ounces  of  water ;  filter  the  liquor, !  and  afterwards  evaporate  it  to  a 
drynefs,  ftirring  it  continually,  as'h't  thickens,  and  a  fine  purple 
powder  will  be  then  produced,  fit  to  be  given  in  the  form  of  bolus, 
pills,  powder,  &c. 

Nitre ,  Jpirits  of,  in  chemiftry,  is  made  in  the  following  man¬ 
ner  :  dry  eighteen  ounces  of  purified  nitre,  and  reduce  it  to  an  im¬ 
palpable  powder :  put  it  into  a  clean  retort,  and  pour  upon  it 
fix  ounces  of  pure  and  highly  rectified  oil  of  vitriol ;  place  the  retort 
immediately  in  a  fand  furnace,  and  apply  a  large  receiver,  luting  the 
junCture  with  fome  Windfor  loam  ;  let  the  fire  at  firft  be  very  gentle, 
the  receiver  will  neverthelefs  be  full  of  white  fumes,  and  a  red 
liquor  will  come  over  in  drops  :  increafe  the  fire  gradually  till  it 
rifes  to  the  utmoft  heat  a  fand  furnace  is  capable  of :  then,  when  no 
more  comes  over,  let  all  cool :  have  a  bottle  with  a  glafs  funnel 
ready  in  the  mouth  of  it,  and  placed  under  a  chimney  ;  pour  the 
liquor  out  of  the  receiver  into  it,  avoiding  tiie  dangerous  fumes,  and 
flop  it  clofe  up  for  ufe.  The  receiver  is  to  be  (lopped  alfo,  and  re- 
ferved  for  the  fame  ufe  another  time.  It  will  remain  filled  for  many 
weeks  with  a  red  vapour,  continually  fluctuating  and  in  motion. 
The  fpirit  in  the  bottle  will  appear  of  <a  gold  colour,  and  a  red  vapour 
will  fill  the  fpace  over  it.  This  liquor  is  the  true  and  genuine  fpirit 
of  nitre  alone;  it  contains  nothing  of  the  oil  of  vitriol  that  was  ufed 
in  making  of  it,  and  the  remainder  of  the  nitre  which  did  not  come 
over  in  lnmes,  remains  mixed  with  the  acid  in  form  of  a  denfe, 
white,  and  natural  fait,  fomewhat  refembling  the  tartarum  vitriola- 
tum,  and  affording  the  vitriolated  nitre  hereafter  to  be  mentioned. 
There  is  no  method  of  feparating  a  ftronger  or  purer  fpirit  of  nitre 
titan  this.  Glauber  was  the  inventor  of  this  method,  and  he  deferves 
for  it  the  honour  of  being  acknowleged  the  inventor  of  one  of  the 
nobleft  difeoveries  that  chemiftry  ever  produced. 

This  fpirit  is  one  of  the  ftrongeft  menftruums  in  chemiftry.  It 
diffolves  filver,  and  mod  of  the  other  metals,  and  femi-metals,  and 
every  ftone  of  all  kinds,  except  thofe  which  have  cryftals  for  their 
bafes ;  as  is  the  cafe  in  our  pebbles,  and  in  the  agates  and  onyxes  of 
other  countries  ;  thefe  are  fafe  from  the  effcCts  of  all  menftrua,  till 
the  great  defideratum,  a  folvent  for  cryftals,  fhall  be  found.  Spirit 
of  nitre  dots  not  touch  gold :  it  gives  a  power  of  diffolving  filver  to 
many  other  acids  which  before  wanted  it,  as  the  fpirit  or  oil  of 
vitriol  and  of  fulphur:  but  it  requires  a  mixture  of  tea-falt  to  give 
it  this  power  upon  gold;  with  that  mixture  it  becomes  an  aqua 
regia.  This  fpirit  is  too  corrolive  to  be  given  internally  in  it’s  own 
form,  but  it  furnifties  ns  with  a  very  valuable  medicine,  under  the 
name  of  a  dulcified  fpirit  of  nitre. 

Nitre,  fweet  fpirit  of  Put  into  a  large  glafs  cucurbit  a  quart  of 
highly  rectified  ’  fpirit  of  wine,  and  add  to  it,  by  a  very  little  at 
a  time,  half  a  pound  of  the  ftrong fpirit  of  nitre  before  deferibed ;  when 
the  whole  quantity  of  the  fpirit  of  nitre  is  in,  fit  on  a  head,  and, 
placing  a  cucurbit  in  the  fand,  diftil  over  the  ljquqr  fo  long  as  what 
runs  from  the  nofe  of  the  head  will  not  ferment  with  an  alcali. 

lire  caution  required  in  mixing  thefe  two  liquors  is  very  great. 
There  is  fcarce  any  mixture  capable  of  fuch  ill  co.nfequcnces  ;  it 
emits  a  fuffocating  vapour,  and  will  often  burft  the  veffels  by  the 
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heat  and  ebullition  it  raifes,  if  done  too  haftily.  There  immediately 
arifes  a  fragrant  fmell  on  mixing  the  liquors,  an  t  e  vapour 
is  raifed  from  them  is  alrnoft  fiery.  It  is  a  very  no  e  lure  1 
carminative  ;  it  is  given  in  the  (tone  and  grave  wit  gfea  » 

and  alfo  in  jaundices  and  droplies.  It  is  of  great  fervice  in  reifor  ng 
the  appetite,  when  depraved  by  a  mucous  phlegm.  a  o  a 
third.  The  dofe  is  from  15  to  30  drops  in  wine  and  water.  Pru¬ 
dently  ufed,  it  is  excellent  tor  cleanfing  the  teeth,  but,  if  made  too 

free  with,  it  dedroys  them.  .  „  t 

Nitre,  variolated.  DnTolve  the  mafs  left  in  the  retort  after  the 
didillation  of  fpiritof  nitre,  in  the  manner  above  defcr.bed,  in  about 
eight  times  it’s  weight  of  water.  Filtrate  the  folution  and  when 
perfectly  clear,  evaporate  the  liquor  to  fuch  a  dandard,  that  the  lalt 
will  no 'longer  be  fuitained  in  it ;  then  fet  it  in  a  cool  place,  and  as 
the  fait  fhoots,  colled*  it,  and  lay  it  in  an  earthen  colander  to 
drain  ;  when  well  dried,  referve  it  for  ufe.  It  has  much  the  fame 
virtues  with  the  tartarum  vitriolatum,  and  is  frequently  fold  under 

it’s  name.  .. 

NO  nearer ,  in  fea  language,  is  the  command  given  by  the  pilot  or 
quarter-mafter,  to  the  helmiman,  to  deer  the  (hip  no  nearer  to  the 
direction  of  the  wind  than  the  fails  will  operate  to  advance  the  (hip 
in  her  courfe. 

NOBILITY,  a  quality  that  dignifies,  or  renders  a  thing  noble; 
particularly,  that  raifes  a  perfon  poffeffed  thereof  above  the  rank  of 
a  peafant  or  commoner. 

In  England,  indeed,  the  term  nobility  is  redrained  to  degrees,  of 
dignity  above  knighthood.  Every  where  elfe,  nobility  and  gentility, 
orgentry,  are  the  fame.  See  the  article  Gentleman. 

Nobility ,  in  England,  is  only  conferred  by  the  king,  and  that  by 
writ  or  patent,  in  virtue  whereof  it  becomes  hereditary.  In  other 
countries  there  are  other  ways  of  acquiring  it. 

The  privileges  of  the  Englifh  nubility  are  very  confiderable:  they 
are  all  edeemed  as  the  king’s  hereditary  counfellors,  and  are  privi¬ 
leged  from  all  arreds,  unlefs  for  treafon,  felony,  breach  of  peace, 
condemnation  in  parliament,  and  contempt  of  the  king.  No 
fupplicavit  can  be  granted  againd  them  ;  no  capias,  or  exigent, 
fued  againd  them  for  adlions  of  debt,  or  trefpafs  ;  and  no  eiloign 
lies  againd  them  :  in  criminal  cafes,  they  are  only  to  be  tried  by  a 
jury  of  peers,  who  arc  not  put  to  their  oath  ;  but  their  verdidt  upon 
their  honour  fuffices.  They  alfo  anfwer  to  bills  in  chancery  upon 
their  honour,  and  not  upon  their  oath;  but  when  they  are  examined 
aswitneffes  either  in  civil  or  criminal  cafes,  they  mud  be  fworn. 
In  their  abfence  from  parliament,  they  are  allowed  a  proxy  to  vote 
for  them  ;  and  in  all  places  of  trud  they  are  allowed  to  conditute 
deputies,  by  reafon  of  the  neceffity  the  law  fuppofes  them  to  be  un¬ 
der  of  attending  the  king’s  perfon.  But  no  peer  is  to  go  out  pf  the 
kingdom  without  the  king’s  leave.,  and  when  that  is  granted,  he  is 
to  return  with  the  king’s  writ,  or  forfeit  goods  and  chattels. 

NOBLE,  nobilis,  a  perfon  raifed  above  a  commoner  or  peafant, 
either  by  birth,  office,  or  patent. 

Noble,  alfo  denotes  a  money  of  account,  equivalent  to  fix  (hil¬ 
lings  and  eight  pence.  Formerly  this  was  a  real  coin,  and  called 
roje  noble. 

NOCERIANA  terra,  earth  of  Nocera,  in  the  materia  medica,  a 
fpeciesof  bole,  remarkably  heavy,  of  a  greyifh-white  colour,  of  an 
infipid  fade,  and  generally  withfome  particles  in  it  which  grit  be¬ 
tween  the  teeth.  It  is  much  edeemed  by  the  Italians,  as  a  remedy 
for  venomous  bites,  and  in  fevers  ;  but,  except  it’s  adringent  qua¬ 
lify,  little  dependence  is  to  be  had  on  the  other  virtues  aferibed  to  it. 

NOCTAMBUL1,  noil  ambulones ,  Jomnambuli ,  fuch  perfons  as 
rife  and  walk  about  in  their  deep.  The  diforder  confids  in  this, 
that  the  proper  organs  of  mufcular  motion  are  at  liberty,  while  thofe 
dedined  lor  fenfation  are  bound  up,  or  inaflive.  Certain  ideas  fol¬ 
low  upon  certain  motions  of  the  fibres  of  the  brain,  and  cer¬ 
tain  motions  of  thofe  fibres  upon  certain  ideas.  Now,  by  much 
thinking  on  any  thing,  the  fibres  acquire  fome  permanent  fituation, 
which  gives  a  freer  paffage  to  the  fpirits,  towards  a  certain  part  of 
the  body,  than  ordinary.  If  then  the  animal  fpirits  become 
too  copious,  too'much  agitated,  or  confid  of  parts  too  folid,  they 
throw  themfelves  into  the  pafiages  they  find  the  mod  open  ;  glide 
into  the  nerves  and  mufcles  correfpondingto  thefe  pafiages,  and  there 
produce  the  motions  proper  to  thefe  mufcles.  The  bilious,  melan¬ 
cholic,  and  (anguine,  are  mod  fubjedl  to  thefe  nodlurnal  vagaries. 

T.  he  remedies  are  all  fuch  things  as  temper  the  agitation  of  the 
fpirits  and  relax  the  fibres,  as  bleeding,  and  all  coolers,  either  in¬ 
ternally  or  externally  exhibited  :  aperitives  too  have  a  good  effedt ; 
but  the^bed  remedy,  according  to  fome,  is  the  cold  bath. 

NOC  TAN  i  UR,  in  law,  a  writ  that  iflues  out  of  the  court  of 
chancery,  and  is  returnable  in  the  king  s  bench  ;  and  lies  where  a 
perfon  haying  a  right  to  improve  walte  ground,  eredls  a  hedge  or 
ditch,  which  is  tnrown  down  in  the  night  time,  and  it  cannot  be 
known  by  a  jury  by  whom  fuch  damage  was  done  :  in  that  cafe,  if 
t,ie  neighbouring  villages  do  not  find  out  and  indidt  the  offenders, 
(hall  be  di  (trained  t°  makegood  the  fame  at  their  own  cods,  &c. 

1URN  AL,  iomething  that  relates  to  night,  nox :  in  con- 
traaiiunduon  to  diurnal.  In  this  fenfewe  fay,  ws^wr/itf/aflemblies, 
notlurnal  walks,  noilurnal  pollutions,  See. 

Nocturnal  arch,  in  adronomy,  the  arch  of  a  circle  deferibed 
by  the  fun,  or  a  dar,  in  the  night.  Szmi- nochtmal  arch  of  the  fun  is 
taat  portion  of  the  circle  he  paffes  over  between  the  lower  part  of 
our  meridian,  and  the  point  ot  the  horizon  wherein  he  fets,  and  the 
lower  part  or  our  meridian. 

Nocturnal,  an  indrument  ufed  at  fea.  Refer  to  our  copious 
Sydem  of  Navigation,  p.  ,459.  r 

NODES,  in  adronomy,  the  two  points  wherein  the  orbit  of  a 
planet  mteriedls  the  ecliptic. 

Suc.i  are  the  tv\o  points  C  and  D,  ( Plate  7,  fig.  29,]  whereof  the 
ny  e-  w.‘  er.e  1  f  p  anel  afeends  northwards  above  the  plane  of 
the  ecliptic,  is  called  the  amending  node ,  the  northward  node,  and  the 
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head  of  the  dragon;  and  is  thus  marked,  ^ .  The  other  node  D, 
where  the  planet  defeends  to  the  fouth,  is  called  the  dejeending  node', 
the  fouthiuard  node,  or  the  dragons  tail;  thus  marked,  See 
Dragon’s  head  and  tail. 

The  right  line  DC,  wherein  the  two  circles  interfcdl,  is  called 

the  line  of  nodes. 

It  appears  from  obfcrvation,  that  the  line  of  nodes  of  all  the 
planets  condantly  changes  it’s  place,  and  (hifts  it’s  fituation  in  ante- 
cedentia  ;  i.  e.  from  ead  to  wed,  contrary  to  the  order  ofthe  figns. 

Thus,  by  a  retrograde  motion,  the  line  of  the  moon’s  nodes 
finifhes  it’s  circuit  in  eighteen  years  two  hundred  and  twenty-five 
days;  in  which  time,  after  having  receded  from  any  point  of  the 
ecliptic,  it  returns  to  the  fame. 

Newton  finds,  from  the  theory  of  gravity,  that  the  nodes  ought  to 
move  backward  about  i9°  iS'  in  the  fpace  of  a  year,  and  the 
adronomical  tables  make  this  motion  i9°  2i/  2i//,  whofe  difference 
is  not  of  the  whole  motion  of  the  nodes  in  a  year.  By  a  more 
corredf  computation  of  this  motion  from  it’s  caufe,  the  theory  and 
observation  agree  within  a  few  feconds.  The  inclination  of  the 
moon’s  orbit  to  the  ecliptic  is  alfo  fubjedl  to  many  variations. 

NOLI  me  tangere,  in  furgery,  is  a  fpecies  of  ulcer,  and  a  kind  of 
wart  on  the  eye-lid  which  appears  blackiffi,  in  which  cafe  it  prefentiy 
mortifies;  or  a  cancerous  fore,  which,  becaufe  it  is  ufually  pro¬ 
voked  by  medicines,  is  called  touch  me  not.  It  is  alfo  a  name  of  a 
fpecies  of  herpes. 

Noli  me  tangere ,  among  botanifts,  is  a  plant  which  has  the  firt- 
gular  property  of  darting  out  it’s  feed,  when  ripe,  upon  the  fird  ap¬ 
proach  ofthe  hand  to  touch  it’s  pods.  See  the  article  Balsa  Mine. 

NOLLE  profequi,  is  ufed,  in  law,  where  a  plaintiff  in  any  adlion 
will  proceed  no  farther,  and  may  be  before  or  after  a  verdift,  though 
it  is  ufually  before  ;  and  it  is  then  dronger  againd  the  plaintiff  than 
a  nonfuit,  which  is  only  a  default  in  appearance  ;  but  this  is  a  vo¬ 
luntary  acknowlcgement  that  he  hath  no  caufe  of  adlion. 

NO  mans  land,  in  fea-language,  is  a  fpace  between  the  after¬ 
part  and  belfrey,  and  the  fore  part  of  a  fhip’s  boat,  when  the  faid 
boat  is  dowed  upon  the  booms,  as  in  a  deep  waided  veffel.  This 
fpace  is  ufed  to  contain  any  blocks,  ropes,  &c.  which  may  be  nccef- 
fary  on  the  forecadle. 

NOMBRIL  Point,  in  heraldry,  is  the  next  belowthe  fefs-point, 
or  the  very  center  ofthe  efcutcheon.  See  the  article  Point. 

NOME,  or  Name,  in  algebra,  denotes  any  quantity  with  a  fign 
prefixed  or  added  to  it,  whereby  it  is  connedted  with  feme  other 
quantity,  upon  which  the  whole  becomes  a  binomial,  trinomial,  or 
the  like  :  thus  a-\-b  is  a  binomial, a  -f-  b  -\-c  is  a  trinomial,  whofe 
refpedtive  names  or  names  are  a  and  b  for  the  fird,  and  a,  b,  and  c, 
for  the  fecond.  See  the  article  Binomial,  &c. 

Nome,  among  the  ancient  Egyptians,  a  divifion,  or  province, 
into  which  the  whole  kingdom  was  divided. 

NOMLNCLATOR,  or  Nomenculatok,  among  the  Ro¬ 
mans,  was  ufually  a  flave,  who  attended  perfons  that  dood  candi¬ 
dates  for  offices,  and  prompted  or  fuggeded  to  them  the  names  of 
all  the  citizens  they  met,  that  they  might  court  them,  and  call  them 
by  their  names  ;  which,  among  that  people,  was  the  highed  piece 
of  civility. 

NOMENCLATORES,  among  botanical  authors,  are  thofe  who 
have  employed  their  labours  about  fettling  and  adjuding  the  right 
names,  fynonyms,  and  etymologies  of  names,  in  regard  to  the 
whole  vegetable  world. 

NOMENCLATURE,  a  catalogue  of  feveral  of  the  more  ufeful 
words  in  any  language,  with  their  llgnifications,  compiled  in  older 
to  facilitate  the  ufe  of  fuch  words  to  thofe  who  are  to  learn  the 
tongue:  fuch  are  our  Latin,  Greek,  French,  &c.  nomenclatures. 

NOMINALS,  or  Nominalists,  a  fedt  of  fchool  philofophers, 
the  difciples  and  followers  of  Occam,  or  Ocham,  an  Englifii  Cor¬ 
delier,  in  the  fourteenth  century.  They  were  great  dealers  in  words, 
whence  they  were  vulgarly  denominated  Word  fellers ;  but  had  the 
denomination  of  Nominalijls,  becaufe  that,  in  oppofition  to  the 
Realids,  they  maintained  that  words,  and  not  things,  were  the  ob- 
jedt  of  dialedtics. 

NOMINATION,  the  a£t  of  naming  arid  appointing  a  perfon 
for  fome  fundfion,  employ,  or  benefice. 

Nomination,  inlaw,  fignifies  the  power  that  a  perfon  has  of 
appointing  a  clerk  to  a  patron  of  a  benefice,  by  him  to  be  prefented 
to  the  ordinary. 

NOMINATIVE,  in  grammar,  the  fird  cafe  of  nouns  which 
are  declinable.  See  the  articles  Case  and  Noun  in  our  New  and 
Comprehenfive  Sydem  of  Grammar,  p.  1077. 

Thefimple  pofition  or  laying  down  of  a  noun,  or  name,  is  called 
the  nominative  cafe  ;  yet  it  is  not  fo  properly  a  cafe  as  the  matter  or 
ground,  whence  the  other  cafes  are  to  be  formed,  by  the  feveral 
changes  and  infledtions  given  to  this  firlt  termination.  It’s  chief 
ufe  is  to  be  placed  in  difeourfe  before  all  verbs,  as  the  fubjedl  of  the 
propofition  or  affirmation. 

NOMINATOR,  he  who  prefents  a  perfon  to  an  office  or  bene¬ 
fice;  whence  the  perfon  named,  or  prefented,  is  called  nominee. 
See  the  article  Nomination. 

NON-ABILITY,  in  law,  incapacity,  or  an  exception  taken 
againd  a  plaintiff,  in  a  caufe,  on  fome  jud  ground,  why  he  cannot 
commence  a  fuit  in  law  ;  as  his  being  attainted  of  felony,  out¬ 
lawry,  &c. 

NoN-a^f,  in  law,  generally  fignifies  all  the  time  a  perfon  conti¬ 
nues  under  the  age  of  one  and  twenty  ;  but  in  a  fpecial  fenfe  it  is  all 
the  time  a  perfon  is  under  the  age  of  fourteen.  See  the  article  Ace. 

Non-appearance,  is  a  default  in  not  appearing  in  a  court  of  judi¬ 
cature.  Attornies  fubferibing  warrants  for  appearing  in  court,  are 
liable  to  attachment  and  fine  for  non-appearance.  If  a  defendant  does 
not  appear,  and  find  bail  upon  a  feire  facias  and  rule  given,  judg¬ 
ment  may  be  had  againd  him. 

Non 
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Non  compos  mentis,  in  law,  is  ufed  to  denote  a  perfon’s  not  being 
of  found  memory  and  underftanding.  Of  thefe  perfons  there  are 
four  different  kinds,  an  ideot,  a  madman,  a  lunatic  who  has  lucid 
intervals,  arid  a  drunkard  who  deprives  himfelf  of  reafon  by  his  own 
aft  and  deed.  In  all  thefe  cafes,  except  the  laft,  one  that  is  non 
compos  mentis  fhall  not  lofe  his  life  for  felony  or  murder  ;  but  the 
drunkard  can  have  no  indulgence  on  account  of  the  lofs  of  his  reafon, 
for,  in  the  eye  of  the  law,  his  drunkennefs  does  not  extenuate  but  ag¬ 
gravate  his  offence. 

A  defeent  takes  away  the  entry  of  an  ideot,  though  the  want  of 
underffanding  were  perpetual. 

NONCONFORMISTS,  is  a  general  denomination  compre¬ 
hending  all  thofe  who  do  riot  conform  to  the  effablifhed  worfhip  of 
the  church.  Thefe  are  of  two  forts,  viz.  i.  Such  as  abfent  thetn- 
felves  from  it  through  total  irreligion,  and  attend  the  fervice  of  no 
other  perfuafion  ;  who  by  t  Ehz.  cap.  2.  23  Eliz.  cap.  1,  and 
3  Jac.  I.  c.  4.  forfeit  one  fhilling  to  the  poor,  every  Lord’s  day  they 
fo  abfent  themfelves,  and  20/.  to  the  king  if  they  continue  fuch  de¬ 
fault  for  a  month  together:  and  if  they  keep  any  inmate  thus  ir- 
religioufly  difpofed,  in  their  houfes,  they  forfeit  10/.  per  month. 
And  2.  Such  as  abfent  themfelves  from  the  worfhip  of  the  eftab- 
lifhed  church,  under  the  plea  of  confcience  ;  and  thefe  are  Pro- 
tcjlant  Dissenters,  to  whom  the  term  is  commonly  applied,  and 
Papists.  Seealfothe  article  Toleration. 

Non  damnificatus ,  is  a  plea  to  an  aftion  of  debt  upon  a  bond, 
with  condition  to  fave  the  plaintiff  harmlefs.  If  the  condition  of  a 
bond  be  to  fave  harmlefs  only,  non  damnijicatus  generally  is  a  good  plea  ; 
but  if  it  be  to  difeharge  the  plaintiff,  Sec.  then  the  manner  of  the  dif- 
charge  is  to  be  lhewn. 

Non  difiringendo,  a  writ  not  to  diflrain,  ufed  in  divers  cafes. 

Non  eft  factum,  is  an  anfvver  to  the  declaration,  whereby  a  mande- 
nieth  that  to  be  his  bond  or  deed,  whereupon  he  is  impleaded. 

Non  eft  inventus,  is  the  fheriff’s  return  to  a  writ,  when  the  de¬ 
fendant  is  not  to  be  found  in  his  bailiwick.  And  there  is  a  return 
that  the  plaintiff,  non  invenit  plegium,  on  original  writs.  ■ 

Non  implacitando  aliqticm  de  libero  tenement 0  fine  brevi,  a  writ  to  pro¬ 
hibit  bailiffs,  &c.  from  diflraining  any  man  touching  his  freedom, 
without  the  king’s  writ. 

Non  liquet,  it.  does  not  appear,  a  verdict  given  by  a  jury,  when 
a  matter  is  to  be  deferred  to  another  day  of  trial. 

Non  merchandizando  viBualia,  a  writ  to  j offices  of  affize  to  inquire 
whether  the  magiftrates  of  fuch  a  town  do  fell  victuals  in  grofs,  or  by 
retale,  during  the  time  of  their  being  in  office,  which  is  contrary  to  an 
ancient  ftatute,  and  to  punifli  them  if  they  do. 

Non  molejlancloi  a  writ  which  lies  for  him  who  is  molefted  contrary 
to  the  king’s  proteftion  granted  him. 

Non  objlanie,  not  wit hjianding,  a  claufe  frequent  in  flatutes,  and 
letters  patent ;  importing  a  licence  from  the  king  to  do  a  thing, 
which  at  common  law  might  be  lawfully  done  ;  but  being  retrained 
by  aft  of  parliament,  cannot  be  done  without  fuch  licence. 

Non  omittas,  a  writ  which  lies  where  the  fheriff  having  delivered 
a  writ  or  procefs  to  a  bailiff  of  a  franchife  in  which  the  party  it  is 
tobeferved  on  dwells,  and  the  bailiff  having  refufed  or  neglefted  to 
ferve  it,  upon  the  fheriff’s  returning,  that  he  delivered  it  to  the  bailiff, 
this  fecond  writ  fhall  be  direfted  to  the  fheriff,  charging  him  to  enter 
the  franchife,  and  execute  the  king’s  command,  either  by  himfelf  or 
officer. 

Non  pltvin,  non  plevina,  a  default  in  not  replevying  of  land  in  due 
time,  bee  the  article  Replevin. 

Non  ponendo  in  affifis,  iff  juratis,  a  writ  granted  on  divers  occafions 
to  men,  for  freeing  them  from  ferving  on  ailizes  and  juries ;  as  by  rea- 
fon  of  old  age,  charter  of  exemption,  or  the  like. 

Non  procedendo  ad afjij 'am  rege  inconfulto,  a  writ  to  flop  the  trial  of  a 
caufe  appertaining  to  one  who  is  in  the  king’s  fervice,  &c.  till  the  king’s 
pleafure  be  farther  known.  ' 

Non  refidentia  pro  clericis  regis,  is  a  writ  direfted  to  the  ordinary, 
charging  him  not  to  moleft  a  clerk  employed  in  the  king’s  fervice,  on 
account  of  his  non-refidence. 

Non  Janas  memorise,  or- Non  fane  memorie ,  is  an  exception  taken  to 
an  aft  declared  to  be  done  by  another,  importing  that  it  was  done  at 
a  time  when  the  party  that  did  it  was  mad,  or  not  in  his  proper  fenfes. 

See  Non  compos. 

Non -tenure,  a  plea  in  bar  to  a  real  aftion,  whereby  the  party 
urges,  that  he  holdeth  not  the  land  mentioned  in  the  court,  or  at 
leaf!  fome  part  of  it. 

'Son-term,  the  time  of  vacation  between  term  and  term.  See 
Vacation.  It  was  anciently  called  the  time  or  days  of  the  king's 
peace.  See  Peace  of  God  and  the  church.  Among  the  Romans,  it 
was  called  ferke,  or  dies  nefasti. 

NONE,  one  of  the  feven  canonical  hours  in  the  Romifh  church,  S 
anfwering  to  tiiree  o’clock  in  the  afternoon. 

Nones,  nonce,  in  the  Roman  calendar,  the  fifth  day  of  the 
months  January,  February,  April,  June,  Augift,  September,  No¬ 
vember,  and  December  ;  and  the  feventh  of  March,  July,  and  Oc¬ 
tober.  March,  May,  July,  and  October,  had  fix  days  in  their 
nones;  becaufe  thefe  alone,  in  the  ancient  conftitution  of  the  year 
by  Nutna,  had  31  days  apiece,  the  reft  having  only  29,  and  February 
30;  but  when  Csefar  reformed  the  year,  and  made  other  months  con¬ 
tain  31  days,  he  did  not  allot  them  fix  days  of  nones. 

NON-ENTITY,  whatever  lias  no  real  being,  or  is  only  conceived 
negat'vely,  or  claims  only  a  negative  denomination. 

NON -JURORS,  are  perfons  that  ref ufe  to  take  the  oaths  to  the  II 
government ;  they  are  liable  to  certain  penalties ;  and  lor  a  third 
offence  to  abjure  the  realm. 

NON-NATURALS,  in  medicine,  fo  called  becaufe  by  their 
abufe  they  become  the  caufes  of  difeafes.  See  the  article  Disease. 

.  Phyficians  have  divided  the  non-naturals  into  fix  clalfes,  viz.  ‘he 
air,  meats  and  drinks,  fleep  and  watching,  motion  and  reft,  the 
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paflions  of  the  mind,  the  retentions  and  excretions.  Sec  the  articles 
Air,  Meats,  Drinks,  <$cc. 

NON-RESIDENCE,  is  particularly  applied  to  fpiritual  perfons, 
who  wilfully  abfent  themfelves  for  the  fpace  of  one  month  together, 
or  two  months  at  different  times  in  the  year,  from  their  benefices;  for 
which  they  are  liable  to  penalties,  by  the  ftatute  of  non-refidence :  but 
bifhops,  the  king’s  chaplains,  &c.  are  excepted. 

NON-SUI  1  ,  fignifies  the  dropping  of  a  fuit  or  aftion,  or  a  re¬ 
nouncing  thereof  by  the  plaintiff  or  defendant,  which  happens  molt 
commoniy  upon  the  difeovery  of  fome  error  in  the  plaintiff’s  pro¬ 
ceedings,  when  the  caufe  is  fo  far  proceeded  in,  that  the  jury  is  ready 
at  the  bar  to  deliver  in  their  verdift. 

A  non-full,  it  is  faid,  may  be  in  the  following  cafes,  viz.  where  a 
perfon  brings  a  perfonal  aftion,  and  does  not  profecute  it  with  effeft  ; 
or  if,  upon  the  trial,  he  refufes  to  ftand  a  verdift,  then  he  becomes 
nsn-Juitcd ;  fo  where  the  plaintiff  is  not  ready  for  trial  at  the  calling 
and  fwearing  of  the  jury,  it  is  prefumed  he  does  not  ftand  to  proceed 
in  his  caufe,  and  on -that  account  the  court  may  call  him  mn-fuited. 
Likewife  on  a  trial,  when  the  jury  comes  in  to  deliver  their  verdift, 
and  when  the  plaintiff  is  called  on  to  hear  the  fame,  in  that  cafe,  if 
he  does  not  appear  after  being  thrice  called  by  the  crier  of  the  court, 
he  is  non-fuiied ;  which  ?son-juit  is  to  be  recorded  by  the  feconaary, 
by  the  dtreftion  of  the  court :  but  if  he  afterwards  appears,  before  the 
non-fat  is  aftually  recorded,  the  court  may  take  the  verdift,  for  that 
is  not  a  non-fuit,  till  it  be  recorded,  upon  motion  made  by  the  counfel 
for  this  purpofe  ;  and  then  it  is  a  part  of  the  record,  in  the  nature  of 
a  judgment  againft  the  plaintiff. 

NGOZE,  a  fort  of  horfe-hair  fprings,  made  to  take  woodcocks  ; 
and  very  fuccefsful,  when  the  proper  precautions  are  taken.  The 
nooze  is  made  of  feveral  long  and  ftrong  hairs  twilled  together,  with  a 
running  nooze  at  one  end,  and  a  large  knot  at  the  other,  which  is  to 
be. palled  through  the  flit  of  a  cleft  flick,  to  prevent  the  nooze  from 
being  pulled  away  when  the  bird  is  caught  in  it. 

NORMAL  line,  in  geometry,  is  ufed  for  a  perpendicular  line, 
drawn  to  a  tangent  of  a  curve  from  the  point  of  contaft,  and  inter¬ 
cepted  by  the  axis  thereof.  See  the  articles  Perpendicular  and 
Subnormal. 

NORMAN,  in  fea-Ianguage,  a  fliort  wooden  bar,  thrift  into 
one  of  the  holes  of  the  windlafs  in  a  merchant-lhip,  whereon  to  fallen 
the  cable. 

NORROY,  Nord  Roy,  q.  d.  northern  king ;  the  title  of  the  third 
of  the  three  kings  at  arms,  or  provincial  heralds.  His  jurifdiftion 
lies  on  the  north  of  Trent.  See  the  articles  King  at  arms,  and 
Herald. 

NORTH-*#/?  paffage.  'The  advocates  for  the  norih-cajl  paffage, 
fays  a  late  writer,  have  divided  that  navigation  into  three  parts;  and 
by  endeavouring  to  lhevv  that  thefe  three  parts  have  been  paifed  at 
different  times,  they  conclude  from  thence,  that  the  whole  taken 
colleftively,  is  practicable.  Thefe  three  parts  are,  1.  From  Arch¬ 
angel  to  the  river  Lena.  2.  From  the  Lena  round  Tfchukotfkoi 
Nofs,  (or  the  north-e. aftern  promontory  of  Afia)  to  Kamtfchatka : 
and,  3.  From  Kamtfchatka  to  Japan.  With  refpeft  to  the  fir  ft  part, 
no  one  ever.afferted,  that  it  has  been  performed  in  one  voyage  :  from 
an  account  of  the  feveral  voyages  that  have  been  made  in  thefe  feas, 
it  appears,  that  there  is  a  cape  between  the  rivers  Chatanja  and  Pia- 
fida,  that  has  never  yet  been  doubled.  As  to  the  fecond  divifton  of 
the  north -eujl  paffage,  it  has  been  affirmed,  that  a  paffage  has  been 
effefted  by  feveral  veffels,  which  have,  at  different  times,  failed  round 
the  northern  extremity  of  Afia.  But  from  the  Ruffian  accounts  it  is 
inferred,  that  it  has  been  performed  but  once,  viz.  by  one  Dcffincff, 
who,  in  1648,  is  faid  to  have  doubled  this  formidable  cape.  Of 
the  third,  or  remaining  part  of  this  paffage,  no  doubt  can  be  entertain¬ 
ed.  The  conneftion  between  the  feas  of  Kamtfchatka  and  Japan  has 
been  effablifhed  by  many  voyages. 

North -weft  paffiage.  A  north-weft  paffage  by  Pludfon’s  bay,  into 
the  Pacific  ocean,  has  been  more  titan  once  attempted  of  late  years, 
but,  hitherto,  without  fuccefs.  Some  greatly  doubt  of  the  praftica- 
ffiility  of  fuch  an  enterprize,  and  think  the  obfervauons  made  by  the 
Ruffians  give  us  fmall  hopes.  But,  as  they  have  not  yet  publifhed 
the  particulars  of  their  difeoveries,  little  can  be  faid  about  them.  It 
appears  (from  Ph.  Tranf.  N°  482,)  that  the  Ruffians  have  palled 
between  the  land  of  Nova  Zembla,  and  the  coaft  of  Alia,  and,  as 
the  Dutch  did  formerly  difeover  the  northern  coafts  of  Nova  Zem¬ 
bla,  we  may  now  be  well  alfured,  that  that  country  is  really  an 
ifland. 

NORTHING,  in  navigation,  the  difference  of  latitude,  which  a 
fhip  makes  in  failing  towards  the  north  pole. 

NOSE,  nafus,  in  anatomy,  may  be  divided  two  different  ways; 
from  their  fituation,  into  internal  and  external  parts  ;  and  from  their 
ftrufture,  into  hard  and  foft  parts. 

The  external  parts  are  the  root  of  the  nofe,  the  arch,  the  back,  or 
fpine  of  the  noj'e,  the  ftdes  of  the  nofe,  the  tip  of  the  nofe ,  the  alas,  the 
external  nares,  and  the  part  under  the  feptum.  The  internal  parts 
are  the  internal  nares,  the  feptum  narium,  the  circumvolutions,  the 
conchas  fuperiores,  the  conchas  inferiores,  the  pefferier  openings  of 
the  internal  nares,  the  finus  frontales,  finus  maxjilares,  ftnus  iphae- 
noidales,  the  duftus  lachrymales,  and  duftus  palatini.  The  firm  or 
hard  parts  are  moftly  bony,  and  the  reft  cartilaginous  ;  to  thefe  we 
may  add  the  periofteum  and  perichondrium.  1  he  foft  parts  are  the 
integuments,  mufcles,  faccuitts  lachrymalis,  membrana  pituitaria, 
veffels,  nerves,  and  hairs  of  the  nares. 

Nose,  wounds  of  the.  Wounds  of  the  nofe  are  generally  cured 
by  the  dry  futute  ;  but  where  the  wound  divides  the  cartilage  and 
penetrates  fo  deep  that  the  lips  of  it  cannot  be  kept  in  contaft  by  the 
application  of  flicking  plailters,  the  true  future  muff  be  made  through 
the  fkin,  on  each  fide  of  the  wound  ;  and  Bleyny  affirms,  that  when 
a  part  of  the  nofe  has  been  aftually  cut  off,  and  feparated  from  the 
reft,  it  has  been  afterwards  united,  by  means  of  futures.  When 
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(he  nafal  boneshave  been  fractured,  it  is  ufual  toplace (mall  tubes  ot  -j 
lead  or  filvcr  under  them  for  fome  time,  left  the  paffage  of  the  nofe 
(hould  be  (topped  up  by  the  (hooting  of  new  flelh.  External. y  fome 
vulnerarv balfam,  or  glutinous  powder,  is  to  be  ufed,  and  covered 
with  (ticking  plaifters,  which  mult  be  kept  on  by  the  four-headed 

banNoL,  fra  Bures  of  the .  In  the  rtofe  both  bone  and  cartilage  are 
f ubiedt  to  fracTures,  which  happen  fometimes  on  either  fide,  and 
fometimes  in  the  middle  from  blows  or  falls  ;  if  either  of  the  bones 
the  front  of  the  nofe  are  fradtured,  it  produces  a  flatnefs  in  the 
and  the  air  meets  with  obftrifflions  in  it’s  paffage  through  the 
noftrils  •  and  if  the  bone  on  either  fide  is  fraftured,  the  part  becomes 
hollow.’  When  the  cartilage  is  difturbed,  the  nofe  inclines  too  much 
on  one  fide.  Thefe  fradlures  fometimes  happen  without  a  wound, 
but  more  ufually  they  are  attended  with  a  wound  of  the  common 
integuments.  If  the  injury  of  the  nofe  is  very  great,  the  fraclurecan 
never  be  fo  perfeftlv  cured,  but  that  fome  deformity  will  remain. 
The  vicinity  of  this'part  to  the  brain  alfo,  which  is  frequently  in¬ 
jured  at  the  fame  time,  renders  cafes  of  this  kind  often  dangerous. 

A  caries  alfo,  or  an  ozaena,  or  polvpus,  are  no  uncommon  atten¬ 
dants  on  this  diforder.  In  order  to  reftore  the  bones  of  the  nofe  to 
their  proper  fituation,  the  patient  is  to  be  placed  in  a  feat  oppolite  to 
the  light,  and  his  head  held  back  by  an  affiftant.  The  furgeon  is  to 
raife'the  depreffea  parts  with  a  fpatula,  a  probe,  or  a  quill,  applying 
externally  the  thumb  of  one  hand,  and  the  fore-finger  of  the  other. 

If  the  bones  of  the  nofe  are  fradfured  on  both  fides,  they  arc  to  be 
raifed  on  each  in  this  manner,  and  the  cavity  of  the  noftrils  is  to  be  t 
filled  up  with  long  doflils,  to  prevent  the  bones  from  collapfing; 
covering  the  part  alfo  for  this  end  with  fomeplaifter,  and  applying 
firft  the  dreflings  common  in  recent  wounds.  If  the  bone  is  frac¬ 
tured  into feveral  fplinters,  they  are  to  be  reduced  into  their  proper 
places  by  the  fingers ;  but  if  a  fplinter  is  fo  intirely  feparated  from 
the  bone,  that  it  will  not  eafily  unite  with  it  again,  it  is  to  be  taken 
out  with  the  forceps.  The  bones  will  unite,  when  properly  re¬ 
placed,  in  about  fourteen  days,  if  no  caries,  orabfeefs,  intervene. 
If  the  bone  ftiould  require  a  ftronger  fupport  than  what  has  been  hi¬ 
therto  mentioned,  one  may  be  formed  out  of  ftrong  paper,  either 
Angle  or  double,  and  adapted  to  each  fide  of,the  nofe,  and  fupported 
by  bolffers,  and  the  whole  muft  be  kept  in  it’s  place  by  a  four-headed 
bandage  not  tied  too  tight. 

Nose,  luxated.  It  fometimes  happens,  though  not  often,  that 
the  bones  of  the  nofe  are  feparated  from  each  other,  or  diftorted  out 
of  their  natural  places,  without  a  fradfture.  When  this  cafe  hap¬ 
pens,  the  patient  is  to  be  fpeedily  placed  in  a  high  chair,  and  an  af¬ 
fiftant  muft  (land  behind,  and  hold  his  head  firm  in  a  proper  pofture: 
the  furgeon  is  then  to  introduce  with  one  hand  a  thick  probe,  a  goofe 
quill,  or  a  fmall  flick  (haped  for  that  purpofe  up  the  noftril  inter¬ 
nally,  by  which  means  the  depreffed  parts  of  the  nofe  may  be  thruft 
out  into  their  places:  in  the  mean  time  he  is  to  apply  his  other 
hand  externally,  to  guide  and  direct  the  parts  which  are  thus  moved 
from  within.  This  being  done,  and  the  bones  properly  replaced, 
there  is  fcarce  any  thing  elfe  to  be  done,  but  to  let  a  piece  ot  (lick¬ 
ing  plaifler  lie  upon  the  nofe  for  fome  time. 

Nose-£/W,  in  the  manege,  called  in  French  mufereUe,  is  that 
part  of  the  head-ftall  of  a  bridle,  that  comes  over  a  horfe’s  nofe. 

NOSOLOGY,  (compounded  of  voaoc,  malady,  difeafe,  and  Myoj, 
difeourfe,  reafon,)  a  difeourfeor  treatife  of  difeafe s  ;  otherwife  cal¬ 
led  pathology,  which  fee. 

The  celebrated  Linnaeus  framed  a  fet  of  inftitutes,  under  the  title 
of  Genera  Morborum :  his  fcheme  was  firft  publilhed  in  a  thefis  in 
1759,  and  in  a  fmall  quarto  in  1763.  In  the  claflification  of  dif- 
eafes,  he  has  nearly  retained  the  arrangement  of  M.  Sauvages.  The 
number  of  claffes  is  eleven;  viz.  1.  Exanthematics.  2.  Critici.  3. 
Phlogiftici.  4.  Dolores.  5.  Mentales.  6.  Quietales.  7.  Motorii. 
8.  Supprefforii.  9.  Evacuatorii.  10.  Deformes.  11.  Vitia. 

NOSTOCH,  a  vegetable  fubftance  of  an  irregular  figure,  of  a 
greenifh  brown  colour,  and  fornewhat  tranfparent.  It  trembles  at 
the  touch,  in  the  manner  of  a  jelly,  but  it  does  not  melt  when  held 
in  the  hand.  Though  refembiing  a  vegetable  leaf,  it  has  neither 
veins  nor  fibres.  It  appears  all  on  a  fudden,  and,  as  it  were,  by  a 
fort  of  miracle,  either  from  the  earth  or  clouds,  and  fome  have  cal¬ 
led  it  flower  of  earth  ;  others,  flower  of  heaven. 

NOSTRILS,  in  anatomy,  nares.  The  internal  nares,  or  cavity 
of  the  nofe,  comprehend  the  whole  fpace  between  the  external  nares, 
and  the  pofterior  openings  immediately  above  the  arch  of  the  palate, 
by  which  a  probe  may  be  paffed  from  the  nofe  to  the  fauces,  from 
whence  thofe  cavities  reach  upward  as  far  as  the  lamina  cribrofa  of 
the  os  ethmoides,  where  they  communicate  forward  with  the  finus 
frontales,  and  backward  with  the  finus  fphaenoidales. 

The  fituation  ot  the  nojirils  fo  near  the  mouth,  is  very  convenient ; 
and  their  ereft  pofition  argues  the  Creator’s  vvifdom,  in  regard  all 
odours  arife  from  below  upwards. 

In  Heilter’s  Surgery  is  an  inllance  of  cure,  when  the  nojlrils,  af¬ 
ter  the  fmall-pox,  were  clofed  up.  An  opening  was  made  into  them 
with  a  fmall  knife,  and  kept  diltended  until  the  wound  was  healed. 

NO  I  guilty,  inlaw,  non  ejl  culpabiiis.  See  that  article. 

NOTARY,  tt otari us,  primarily  denotes  one  who  takes  ftiort 
draught's  or  minutes  of  contradls  or  other  inftruments;  particularly 
an  officer  who  takes  notes  of  obligations,  &c.  executed  before  him, 
and  delivers  out  authentic  copies  thereof.  Notaries  a-rc  now  little 
known  among  us,  except  in  mercantile  affairs,  though  in  France, 
Scotland,  &c.  they  ilill  fubfift  in  their  legal  capacity.  The  notaries 
of  the  chatclet  arc  called  the  king’s  counsellors  and  note --keepers. 

Notary  public,  in  commerce,  a  perfon  among  us  who  draws 
and  publicly  attefts  deeds,  charter-parties,  or  writings  between  mer¬ 
chants,  to  make  them  authentic  in  other  countries.  In  their  books 
are  regiftered  protefts,  remonftranees,  &c. 

Eccltjiajiical  Notaries,  were  officers  in  the  firft  ages  of  the 
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church,  whofe  bufinefs  it  was  to  colletLand  preferve  the  aifts  of 
martyrs. 

NOTATION,  not  at  to,  is  that  part  of  arithmetic  which  explains 
the  method  of  writing  down,  by  characters  or  fymbols,  any  number 
expreffed  in  words;  as  alfo  the  wav  of  reading  or  expreffing, 
words,  any  number  given  in  characters  or  fymbols.  But  the  firft 
of  thei'e  is  properly  potation,  and  the  lalt  is  more  ufually  called  nume¬ 
ration. 

NOTE,  nota,  is  ufed  for  a  character  or  abbreviature,  ferving  to 
denote  or  exprefs  lomething  in  a  little  compals.  The  ancient  nota¬ 
ries  wrote  ali  in  notes,  or  (hort-hand  ;  whence  they  were  fometimes 
denominated  curjores,  quia  notis  curjim  verba  expediebant. 

Note  is  alfo  a  minute,  or  fhort  writing,  containing  fome  article 
of  bulinefs.  In  which  fenfe  we  fay,  a  promijfj'ory  note ,  a  note  under 
hand,  a  bank  note,  &c. 

To  note  a  bill,  is,  when  a  public  notary  goes  as  a  witnefsthat  a 
merchant  will  riot  accept  or  pay  it. 

Note  of  a  fine,  in  law-,  an  abftract  of  the  fine  cr  contrad  made 
by  the  chirographer,  before  the  fame  is  ingroffed. 

NOTHING,  nihil,  non  entity,  negation  of  being,  that  which 
has  no  exi  lienee,  Nc. 

NOTHUS,  fignifics  fpurious  or  baftard,  whence  it  is  figuratively 
applied  by  phyfieians,  &c.  to  fuch  difeafes,  as  though  in  refpeCl  of  a 
fimilitude  of  fymptoms,  &e.  they  have  the  fame  denomination  as 
fome  others,  yet  are  of  a  different  origin,  feat,  or  the  like,  from  the 
lame.  The  nothcc  cofiec  are  the  five  lowed  ribs  on  each  fide. 

NOTICE,  in  law,  is  defined  to  be  the  making  of  fomething 
known,  which  a  man  might  be  ignorant  of  before:  and  it  has  divers 
effedts  in  our  law's  ;  for  thereby  the  party  giving  the  fame,  may  reap 
a  benefit  which  he  otherwife  (hould  not  have  had  ;  and  by  this 
means  the  perlon  to  whom  it  is  given,  is  liable  to  fome  charge  or 
aClion,  to  which  without  it  he  had  not  been  fubjefct. 

NOTION,  in  logic,  an  idea  or  reprefentation  of  any  thing  in  the 
mind.  See  the  article  Idea. 

This  term  and  the  word  idea  are  often  taken  in  the  fame  fenfe ; 

|  but  an  ingenious  author  obf’erves,  that  we  cannot  ftriClly  be  faid  to 
j  have  an  idea  of  an  aftive  being,  or  of  an  aClion,  although  we  may  be 

ifaid  to  have  a  notion  of  them.  “  i  have  fome  knowlege,  or  notion, 
of  my  mind,  and  it’s  aCls  about  ideas,  inafmuch  as  I  know,  or  un- 
deriland  what  is  meant  by  thofe  words.  What  I  know',  that  I  have 
j  fome  notion  of.” 

A  firfi  formal  notion,  is  the  knowlege  we  have  of  any  thing  accord¬ 
ing  to  what  it  is,  or  has  in  itfelf ;  as  the  knowlege  of  fire,  quatenus 
fire  ;  of  a  light  body,  quatenus  light,  &c.  A  firji  objeBive  notion ,  is 
;  the  thing  itfelf  known,  according  to  what  it  is,  or  has  in  itfelf;  as 
the  fire  known  as  fire,  &c.  A  jecond formal  notion,  is  the  know¬ 
lege  of  a  thing  according  to  what  it  receives  from  the  underftanding; 
as,  of  fire,  that  it  is  the  fubjeCl,  and  not  the  predicate.  A  Jecond 
objeBive  notion,  is  what  agrees  to  the  thing  by  means  of  the  ope¬ 
ration  of  the  intellect,  or  what  it  receives  from  the  intellect. 

NOTIT  I  A,  notice,  fomething  that  has  fallen  under  a  perfon’s 
knowlege  or  obfervation  :  hence  notification,  the  aClion  of  giving 
notice.  It  is  alfo  the  title  of  certain  books,  in  order  to  give  a  par¬ 
ticular  knowlege  of  the  places,  roads,  &c.  of  a  province,  kingdom, 
&c.  Such  is  the  Notitia  imperii,  M.  Valois’s  Nolitia  Galliarum, 
the  Notitia  dignitatum  imperii,  both  eaftern  and  weftern,  See. 
NOTORIOUS,  fomething  publicly  known  and  manifefl* 
NOTONECTA,  in  natural  hiftory,  a  lpecies  of  water- infeCt, 
approaching  to  the  nature  of  thecimex.  It  always  iwimsupon  it’s 
back,  and  is  very  fwift  in  it’s  motions,  It’s  belly,  which  it  (hews 
while  in  the  water,  isof  a  ycllowifh  white;  it’s  legs  are  long;  when 
taken  out  of  the  water  it  hops.  It  is  indeed  a  very  beautiful,  and 
very  nimble  little  creature ;  and  is  common  in  the  ponds  of  water  in 
Hydc-park,  and  in  leveral  other  places  about  London.  It  hasfottf 
wings,  fix  legs,  but  no  antennae;  and  when  it  fwims,  which  is  al¬ 
ways  on  the  back,  it’s  body  refembles  a  boat  in  figure.  This 
creature  moftly  lives  in  fire  water,  where  it  preys  on  (mail  infedls, 
fucking  their  juices  wirh  it’s  probofeis,  in  the  manner  of  the  water 
fcorpion;  and  many  other  aquatic  infeCls. 

NOTRE  Dame,  our  Lady,  a  term  frequently  ufed  for  the  holy 
Virgin.  Hence,  leads  of  Notre  Dame ;  the  office  of  Notre  Dame; 
congregations,  nunneries,  and  orders  ol  Notre  Dame. 

NOVACULARUM/a/iff,  in  natural  hiftory,  the  name  given  by 
De  Laet  to  a  (tune  which  he  delcribes  from  Ximenes,  who  has  it 
under  the  American  name  iztli.  ■  It  is  the  (lone  out  of  which  the 
natives  of  America  made  their  weapons  of  war,  and  tools  for  other 
ufes  of  life,  before  they  knew  the  ufe  of  iron. 

There  are  feveral  quarries  of  thefe  ilones  in  the  neighbourhood  of 
Mexico,  whence  the  Indians  ufed  to  get  them  ;  they  naturally  fplir, 
in  the  getting  out,  into  angular  and  edged  figures,  and  thefe  they 
afterwards  fafhionedto  the  purpofes  they  wanted  them  for,  and  po- 
liftied  with  the  powder  of  a  harder  (lone.  They  ilill  make  knives 
of  them,  in  a  very  expeditious  and  very  remarkable  manner. 

NOVAT1ANS,  a  Chrillian  fed,  which  fprang  up  in  the  third 
century,  fo  called  from  Novation,  a  pried  of  Rome,  or  Novatus, 
an  African  bifhop,  who  feparated  from  pope  Cornelius,  whom  No¬ 
vation  charged  with  .a  criminal  lenity  towards  thofe  who  had  apof- 
tatized  during  the  perfecution  of  Decius.  He  denied  the  church’s 
power  of  remitting  mortal  fins,  upon  the  offender’s  repentance  ; 
and  at  lad  went  fo  far  as  to  deny  that  the  apoftles  could  ever  hope 
for  pardon  even  from  God  himlclf. 

NOVATION,  innovation,  in  the  civil  law,  a  change  or  altera¬ 
tion  of  an  obligation,  whereby  it  becomes  extinguifhed. 

There  are  two  kinds  ;  the  one  voluntary,  the  other  neceffaryand 
conftrained.  Voluntary  novation,  when  there  is  a  will  to  innovate  ; 
and  this  is  done  three  ways,  namely,  by  changing  the  caufe  of  the 
obligation,  without  the  intervention  of  any  other  perfon  ;  by  chang¬ 
ing  the  nature  of  the  obligation ;  and  by  delegation,  as  when  a 
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debtor  makes  over  a  debt  to  a  creditor  for  his  fatisfadlion.  Neceffary 
novation,  that  made  in  confequence  of  a  fentence  or  decree  of  jultice. 

NOVEL,  novella ,  in  jurisprudence,  is  a  term  ufed  for  the  con- 
ftitutions  of  feveral  emperors,  viz.  Juftin,  Tiberius  II.  Leo,  and 
particularly  Juftinian. 

Novel,  in  matters  of  literature,  a  fi&itious  hiftory  of  a  feries  of 
furprifing  and  entertaining  events  in  common  life,  wherein  the  rules 
of  probability  are  or  ought  to  be  ftriftly  preferved ;  in  which  it  dif¬ 
fers  from  a  romance,  where  the  hero  and  heroine  is  fome  prince  and 
princefs,  and  the  events  which  lead  to  the  cataftrophe,  are  in  general 
highly  abfurd  and  unnatural.  The  bell  novels  are  thofe  which,  by 
means  of  a  well-told  dory,  convey  a  number  /if  noble  and  elevated 
fcntiments,  inftrucl  the  reader  in  the  knowlege  of  mankind,  and 
infpire  a  love  ot  virtue  ;  fuch  are  Pamela,  Claritla,  and  Sir  Charles 
Grandifon,  by  Richardfon. 

Novel  ajjignment,  in  law,  an  affignment  of  time,  place,  or  the 
like,  in  an  adlion  of  trefpafs,  olherwife  than  it  was  before  afTigned. 

NOVEMBER,  in  chronology,  the  eleventh  month  of  the  Julian 
year,  confiding  only  of  thirty  days  :  it  got  the  name  of  November, 
as  being  the  ninth  month  of  Romulus’s  year,  which  began  with 
March.  See  the  articles  Month  and  Year. 

NOVICE,  in  general,  denotes  a  perfon  not  yet  (killed  or  expe¬ 
rienced'  in  any  art  or  profellion.  In  countries  where  monacinfm 
prevails,  novices  are  the  candidates  or  probationers  lor  a  religious 
life. 

NOVICIATE,  a  year  of  probation,  for  the  trial  of  religious, 
whether  they  have  a  vocation,  and  the  neccftary  qualities  for  living 
up  to  the  rule  ;  and  to-  which  they  bind  themfelves  by  vow.  The 
noviciate  lads  a  year  ;  in  fome  hordes  more  ;  after  which  the  novices, 
by  profeding  themfelves,  and  taking  the  vows,  become  dead  to  the 
world  in  a  civil  fenfe.  Noviciate  alfo  denotes  the  place  itfelf. 

NOUN,  in  grammar.  Refer  to  Sydem  of  Grammar. 

A  thing  or  fiibdance,  is  called  a  noun  fubdantive  ;  and  that  which 
fignifies  the  manner  or  quality,  a  noun  adjeftive.  Thus,  if  I  fay, 
a  good  intention,  the  word  good  is  here  an  adjedlive,  reprefenting  the 
intention  as  clothed  with  the  quality  of  goodnefs  ;  but  if  I  fay,  the 
good  is  to  be  chofen,  it  is  evident  that  good  is  here  the  fubjedl  fpoken 
of,  and'  of  confequence  is  a  noun  fubdantive. 

NOWED,  knotted,  noue,  in  heraldry,  is  applied  to  the  tails  of 
fuch  creatures  as  are  very  long,  and  fometimes  represented,  in  coat- 
armour,  as  if  tied  up  in  a  knot. 

NUBECULA,  little  cloud,  in  medicine,  a  difeafe  in  the  eye, 
where  objedls  appear  as  through  a  cloud,  or  mid. 

NUBKLOSA  linea,  a  fort  of  clouded  line  in  coats  of  arms. 

NUCKIANvE  glandule,  in  anatomy,  fmall  glands  dtuated  be¬ 
tween  the  abducent  mufcle  of  the  eye,  and  the  upper  part  of  the  os 
jugal  e. 

NUDITIES,  thofe  parts  of  a  painted  or  carved  human  figure, 
not  covered  with  any  drapery,  or  where  the  carnations  appear. 

NUISANCE,  nusance,  (from  the  Fr.  nuire,  to  annoy,  hurt, 
offend,)  in  law,  a  thing  done  to  the  annoyance  of  another. 

Nufances  are  either  public  or  private:  a  public  nuifance  is  an  of¬ 
fence  againd  the  public  in  general,  either  by  doing  what  tends  to  the 
annoyance  of  all  the  king’s  fubjedfs  or  by  neglecting  to  do  what  the 
common  good  requires ;  in  which  cafe  all  annoyances  and  injuries  to 
ftreets,  highways,  bridges,  and  large  rivers  ;  as  alfo  diforderly  ale- 
houfes,  bawdy-houfes,  gaming-houfes,  dages  for  rope-dancers,  Sec. 
are  held  to  be  common  mdjances.  A  private  nuifance  is  when  only 
one  perfon  or  family  is  annoyed,  by  the  doing  of  any  thing  ;  as 
where  a  perfon  dops  up  the  light  of  another’s  houfe,  or  builds  in 
fuch  a  manner  that  the  rain  falls  from  his  houfe  upon  his  neigh¬ 
bour’s ;  as  likewife  the  turning  or  diverting  water  from  running  to 
a  man’s  houfe,  mill,  meadow,  Sec.  (topping  up  a  way  that  leads 
from  houfes  to  lands  ;  differing  a  houfe  to  decay,  to  the  damage  of 
the  next  houfe  ;  ereCting  a  brew-houfe  in  any  place  not  convenient; 
or  an  houfe  of  office,  See.  fo  near  another  perfon ’s  houfe  as  to  of¬ 
fend  him  by  it’sfmell. 

Indidtment  lies  for  a  public  or  common  nuifance  at  the  king’s  ftiit, 
whereon  the  party  offending  (hall  be  fined  and  imprifoned  ;  but  no 
aCtion  can  be  brought  in  this  cafe  except  one  man  differs  more  by  a 
common  nuifance  than  another  ;  as  where  a  pit  is  dug  in  the  highway, 
and  he  fads  into  it.  ACtion  on  the  cafe  of  alfife  of  nuifance,  lies  for 
any  private  nuifance,  at  >the  fuit  of  the  party  aggrieved,  and  on  fuch 
aCtions  judgment  is  given  that  the  nuifance  (hall  be  removed,  and  the 
injured  party  recover  damages ;  but  if  a  perfon  has  only  a  term  of 
years  in  a  houfe  or  lands,  as  he  has  no  freehold  therein,  he  can  only 
have  an  aCtion  on  the  cafe,  by  which  the  nuifance  will  be  removed 
without  his  recovering  damages. 

NULLITY,  in  law,  the  quality  of  a  thing  null,  void,  and  of 
no  effeCt ;  as  of  a  marrige  contracted  within  the  degrees,  or  without 
the  content  of  the  parents  or  guardians. 

NUMBER,  in  arithmetic,  a  collection  Or  affemblage  of  feveral 
units,  or  feveral  things  of  the  fame  kind, 

Stevinus  choofes  to  defin £  number  as  that  whereby  the  quantity  of 
any  thing-  is  eXprefttrd  :  agreeable  to  which,  Sir  Ifaac  Newton  con¬ 
ceives  a  number  to  -confiff,  not  in  a  multitude  of  units,  as  Euclid  de¬ 
fines  it,  but  in  the  abdraCt  ritio  of  a  quantity  of  any  kind  to  another 
quantity  of  the  fame  kind,  which  is  accounted  as  unity.  And  in  this 
view  he  divides  number  into  three  kinds,  viz.  integers,  frac¬ 
tions,  and  surds. 

Wolftus  defines  number  to  be  fome  thing  which  refers  to  unity,  as 
one  right  line  refers  to  another.  Thus,  a  (fuming  a  right  line  for 
unity;  a  number  may  likewife  be  exprefted  by  a  right  line. 

Number,  cubic',  the  prod u£t  of  a  fqiiare  number,  multiplied  by 
it’s  root;  e.  g.  8,  the  product  of the  fquare  number  4,  multiplied  by 
its  root  2.  See  the  article  Cubic. 

,  All  cubic  numbers,  whofe  root  is  lefs  than  6,  v.  g.  8,  27,  641  12 j, 
being  divided  by  6,  the  remainder  is  their  root  itfelf.  Thus,  8;  being 
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divided  by  6,  2,  the  remainder  of  the  divifion,  is  the  cube  root  of  8. 
,  or  the  cublc  numbers  beyond  125  ;  216,  the  cube  of  6,  divided  by  6* 
eaves  no  remainder ;  343,  the  cube  of  7,  leaves  a  remainder  of  1! 
which. added  to  6  gives  the  cube  root  of  343.  And  512,  the  cube  of 
0,  divided  by  6,  leaves  2,  which  added  to  6,  makes  the  cube  root  of 
512.  So  that  the  remainder  of  the  divifions  of  the  cubes  above  216, 
lvided  by  6,  being  added  to  6,  always  give  the  root  of  the  cubic  num- 
er  divided,  till  that  remainder  be  g,  and  ot  confequence  11  the  cube 
™  °i  ,'^e  number  divided:  but  the  cubic  number  above  this,  beincr 
divided  by  6,  there  remains  nothing,  the  cube  root  being  12.  Thus! 
it  you  continue  to  divide  the  higher  cubes  by  6,  you  mud  not  add  the 
remainder  of  the  divifion  to  6,  but  to  12,  the  firft  multiple  of  6,  and 
thus  coming  to  the  cube  of  18;  the  remainder  of  the  divifion  mud 
not  be  added  to  6,  nor  to  12,  but  to  18  ,  and  fo  in  infinitum. 

Monf.  de  la  Hire,  from  confidering  this  property  of  the  number  6, 
with  regard  to  cubic  numbers,  found,  that  ail  other  numbers,  raifed  to 
any  power  whatfoever,  had  each  their  divifor,  which  had  the  fame 
ettedt  with  regard  to  them,  that  6  has  with  regard  to  cubes.  And 
the  general  mle  he  has  difeovered  is  this  :  if  the  exponent  of  the  power 
o.  a  number  be  even,  1.  e.  if  that  power  be  raifed  to  the  2d,  4th,  6th, 
(Yc.  power,  it  mull  be  divided  by  2  ;  and  the  remainder,  if  there  be 
any,  added  io  2,  or  to  a -multiple  of  2,  gives  the  root  of  the  number 
correfponding  to  it’s  power,  i.  e.  the  2d  or  6th  root,  Sec.  But,  ir  the 
exponent  of  the  power  of  the  number  be  uneven,  i.  e.  if  it  be  raifed 
to  the  3d,  5th,  7th,  Sec.  power,  the  duple  of  that  exponent  will  be 
trie  divifor,  which  (hall  have  the  property  here  required. 

Number,  a  determinate,  is  that  referred  to  fome  given  unit ;  as  a 
ternary  or  three;  which  is  what  we  properly  call  a  number. 

Number,  even,  that  which  may  be  divided  into  two  equal  parts, 
without  remainder  or  fra&ion  ;  as  4,  6,  8,  10,  Sec.  The  fum,  as 
alfo  the  difference,  and  the  fadum  or  product  of  any  number  of  even 
numbers,  is  always  an  even  number.  See  the  article  Even. 

An  even  number,  multiplied  by  an  even  number,  produces  an  evenly 
even  number . 

An  even  number  is  faid  to  be  evenly  even,  when  it  may  be  meafured 
or  divided,  without  any  remainder,  by  another  even  number. 

I  bus,  twice  4  being  8,  8  is  an  evenly  even  number. 

A  number  is  faid  to  be  unevenly  even,  when  it  may  be  equally  divided 
by  an  uneven  number;  as  20,  which  may  be  divided  by  5. 

Numbers,  figurate,  or  figural.  T  hofe  of  the  firft  order  are  1,  1, 
1,  1,  &c.  thofe  of  the  fecund  order,  the  fucceffive  fums  of  thofe  of 
the  firft  order,  viz.  1,  2,  3,  4,  5,&c.  and  form  an  arithmetical  pro- 
greftion  ;  thofe  of  the  third  order  are  the  fucceftlve  fums  of  thofe  of 
the  fecond,  viz.  1,  3,  6,  10,  15,  &c.  and  are  the  triangular  numbers; 
thofe  of  the  fourth  order  are  fuccefiive  fums  of  the  third,  viz.  1,  4, 
10.  20,  35,  and  are  the  pyramidal  numbers,  and  fo  on. 

The  figurate  numbers  of  any  order  may  be  found  without  compu¬ 
ting  thofe  of  the  preceding  orders,  by  taking  the  fucceftlve  produds 
of  as  many  of  the  numbers  1 ,  2,  3,  4,  5,  See.  in  their  natural  order,  as 
there  are  units  in  the  number,  which  denominates  the  order  of  figurates 
required,  and  dividing  thofe  produds  always  by  the  firft  produd: : 
thus  the  triangular  numbers  are  found  by  dividing  the  produds  iX2» 
2X3*  3X4*  4X5*  5X6,  See.  each  by  the  firft  produd  1  X  2* 
The  pyramids  alfo  are  found  by  dividing  the  produds  iX2X3» 

2  X  3  X  4*  3X4X5.  4X5X6.  Sec.  each  by  1  X  2  X  3-  In  ge¬ 
neral,  the  figurate  numbers  ot  any  order  denoted  by  M,  are  found  by 
fubftituting  fucceftively  1,  2,  3,  4,5,  Sec.  in  the  place  of  x  in  the 

general  expreffion  1  &c"  where  the  fadors  in 

1.  2.  3.  4.  Sec. 

the  numerator  and  denominator  are  fuppofed  to  be  multiplied  by 
each  other,  and  to  be  continued,  till  the  number  in  each  be  equal  to 
that  which  exprelfes  the  order  of  the  figurates  required,  diminifhed 
by  unity.  And  when  ss.  figurate  number  at  any  order  is  divided  by  the 
correfponding  figurate  ot  any  higher  order,  the  numerator  of  the 
quotient  is  invariable,  and  x  is  in  it’s  denominator  of  as  many  di- 
menlions  as  there  are  units  in  the  difference  of  the  numbers  that  de¬ 
note  thofe  orders. 

Numbers,  homogcncal,  are  thofe  referred  to  the  fame  unit.  See 
the  article  Homogeneal. 

Numbers,  heterogeneous,  thofe  referred  to  different  units. 

For  every  number  luppofes  fome  determinate  unit,  which  is  deter¬ 
mined  by  the  notion  to  which  we  have  regard  in  numbering;  e.  g. 
it  is  a  diftinguifhing  property  of  a  fphere,  that  the  feveral  points  of 
it’s  furface  are equidiftant  from  it’s  center.  If  then  this  be  laid  down 
as  a  note  of  unity,  all  bodies,  to  which  it  agrees,  will  have  the  na¬ 
ture  ot  unity  ;  and  are  (he  fame  units,  quatenus ,  contained  under  this 
notion.  But,  if  fpheres  be  diftinguilhed,  e.  g.  with  regard  to  the 
matter  they  are  compofed  of,  then  thofe  which  before  were  the  fame 
units  commence  different.  Thus,  fix  golden  fpheres,  and  three  gol¬ 
den  Ipheres,  are  homogeneal  numbers  among  themfelves ;  and  three 
brafs  fpheres,  and  four  filver  ones,  are  heterogeneous  numbers. 

Imperfect  Numbers,  are  thofe  whofe  aliquot  parts  added  together 
make  either  more  or  lefs  than  the  whole,  whereof  they  are  parts. 

I  hey  are  diftinguifhed  into  abundant  and  defective.  Indeterminate,  is 
that  referred  to  unity  in  the  general  ;  which  is  what  we  call  quan¬ 
tity.  Irrationale  or  Jurd,  a  number  incommenfurable  with  unity. 
See  the  article  Surd.  Perfect  Number,  is  that  whofe  aliquot  parts 
added  together  make  the  whole  number ;  as  6,  28,  Sec.  The  aliquot 
parts  of  6,  being  3,  2,  and  1=6;  and  thofe  of  28  being  14,  7,  4, 
2,1,  which  together  make  28.  ftto  Number,  is  that  anting  from 
the  multiplication  of  two  numbers',  e.  g.  6,  which  is  the  produd  of 

3  multiplied  by  2.  The  numbers,  which  thus  multiplied  produce  a 
plain  number,  as  here,  2  and  3  are  called  the  Jides  of  the  plane. 

Number,  uneven,  that  which  exceeds  an  even  number,  at  lead,  by 
unity  ;  or  which  cannot  be  divided  into  two  equal  parts  ;  f«ch  are  3, 

5.  9,  11,  &c. 

3  y  17  E  The 


49o]  numbers. 

The  fum,  or  the  difference  of  two  uneven  numbers ,  makes  an  even 

number;  but  the  factum  of  two  makes  an  "OT®0.nf  !j,eonebefub* 
If  an  even  number  be  added  to  an  uneven  one ,  latter 

trifled  from  the  chet ;  in  the  h.rmct  ca  e,  a™  anti 

the  difference,  is  an  uneven  number,  bu  t 

uneven  number  is  even.  .  number  • 

The  fum  of  anv  even  number  of  uneven  numbers  s  ™™nnunder 

and  the  fum  of  any  uneven  number  of  uneven  numbers  is  an  uneven 

Numbers,  whole ,  called  a!fo  n^urai  numbers,  nnd  ^.^ideas 
fimply  numbers,  are  all  the  various  affemblages  of  unity,  or  the  aea 
we  have  of  feveral  multitudes  ;  or,  according  to  Wolfius  all  thofe 
which,  in  the  manner  of  expreffing,  refer  to  unity,  as  a  whole  does 

Number,  golden,  in  chronology,  M.  Caffini  defines  the  golden 
number  by  the  number  of  years  elapfed  fince  that  which  had  the  new 
moon  on'  it’s  firft  day  ;  as  that  of  the  year  1 500,  who  k  golden  number 

was  o ;  which  he  takes  for  hisepocha. 

Number,  golden,  of  uny  year  oj  Chrijl,  to  find  the.  Since  t  le  unar 
cycle  commences  with  the  year  before  our  Saviour  s  birth  ,  to  t  e 
year  of  our  Lord  add  1  :  then  dividing  the  fum  by  19  ;  <he  remain¬ 
der,  after  the  divifion,  is  the  golden  number  required  :  if  thete  be  no¬ 
thing  remaining,  the  golden  number  is  19.  Suppofe,  e.  g  the  en 
number  oh  the  year  1781,  were  required  :  1781  +  1  =  1782.  And 
1782,  divided  by  19,  gives  a  quotient  of  93,  and  leaves  a  remainder 
.of  15,  which  is  the  golden  number  of  that  year.  See  the  artic  e 
Epact. 

A  Table,  fhewing  the  golden  number  (which, is  the  fame  both  in 
♦T,#*  /,iri  ,nH  np«’  tlvlpk  from  t he  C hri Itian  aera  to  A.  D.  4000. 
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Number  of  direction,  in  chronology.  The  earlieft  Easter  pof- 
fible  is  the  twenty-fecond  of  Marcli,  and  the  lateft  the  twenty-fifth 
of  April.  Within  thefe  limits  are  thirty-five  days,  and  the  number 
belonging  to  each  of  them  is  called  the  number  of  direction,  bccaufe 
thereby  the  time  of  Eafter  is  found  for  any  given  year. 

To  find  this  number,  according  to  the  new  ftyle,  firft  find  the  do¬ 
minical  letter,  then  find  the  golden  number,  by  the  rule  or  table 
under  the  preceding  article,  entering  the  table  with  the  complete 
hundreds  of  thefame  year  at  the  left  hand,  and  the  year  below  an  hun¬ 
dred  at  the  top,  and  where  the  columns  meet,  is  the  golden  number 
for  the  fame  year.  Laltly,  enter  the  annexed  table,  with  the  do¬ 
minical  letter  on  the  left  hand,  and  the  golden  number  at  the  top ;  and 
where  the  columns  meet  is  the  number  of  direflion  for  that  year. 
Thus,  the  dominical  letter,  new  ftyle,  for  the  year  1781,  is  G 
and  the  golden  number  is  15,  by  which,  in  the  following,  table,  the 
number  of  direttion  is  found  to  be  25,  which,  reckoning  from  the  21ft 
of  March,  ends  on  the  15th  of  April,  which  is  Eafter  Sunday  in  that 
year. 

A  Table,  (hewing  the  number  of  direBion,  for  finding  Eafter 
Sunday,  by  the  golden  number  and  dominical  letter. 
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Number,  in  grammar,  is  a  modification  of  nouns,  verbs,  &c 
to  accommodate  them  to  the  varieties  of  their  objeas,  confidered 
with  regard  to  number. 

When  a  noun  indicates  an  objeft  confidered  as  fingle,  or  alone, 
or  a  number  of  them  confidered  as  united  together,  it  is  faid  to  be  of 
the  fmgulur  number :  as,  a  tree,  a  troop,  a  temple. 

The  Greeks  have  a  third  number ,  which  they  call  the  dual  number, 
as  ftgmfying  two.  The  Hebrews  have  fomething  like  it ;  but  then 
it  only  takes  place  when  the  words  fignify  a  thing  double,  either  by 
nature,  as  the  hands,  the  eyes,  & c.  or  by  art,  as  fcilTars,  tongs, 
Ztc.  As  to  common  and  appellative  names,  they  feem  all  naturally 
to  require  a  plural  number;  yet  there  are  feveral,  which  have  none, 
as  the  name  of  gold,  fteel,  &c.  ’ 


NUN. 


The  difference  of  numbers  in  nouns  is  expreffed  by  a  difference  of 
termination  or  ending.  In  Englifh,  die  lingular  is  ufually  con¬ 
verted  into  plural,  by  adding  s  :  as  tree,  trees;  hand,  hands  ;  &c. 
Where  the  pronunciation  requires  it,  as  when  the  lingular  ends 
in  s  or  X,  fh,  orch,  it  is  ufually  done  by  the  addition  of  es,  inffcad 
of  s.  The  plurals  of  adjeffives,  though  varied  from  the  fingulars  in 
moft  other  languages,  yet  in  Englifti  are  generally  the  fame. 

NUMBERS,  in  poetry,  oratory,  mufic,  &c.  are  certain  meafures, 
proportions,  or  cadences,  which  render  a  verle,  period,  or  fon<r 
agreeable  to  the  ear. 

Poetical  and  projaic  numbers  are  fomewhat  different. 

Numbers,  poetical,  confift  in  a  certain  harmonv  in  t It e  order, 
quantities,  &c.  of  the  feet  and  lyliables ;  which  make  the  piece  mu- 
fical  to  the  ear,  and  fit  for  finging  ;  for  which  all  the  verics  of  the 
ancients  were  intended.  Sec  the  article  Rhythm. 

Numbers  are  things  absolutely  neceflary  in  all  writing,  and  even  in 
all  fpeceh.  Hence  Ariftotle,  'Fully,  Quintilian,  &c.  laid  down  a- 
bundance  of  rules  as  to  the  belt  manner  of  intermixing  dadfyls, 
fpondees,  anapefts,  iambufes,  choraic  and  dichoraic  mololfufes,  &c. 
in  order  to  have  the  numbers  perfcdl. 

The  fubftance  of  what  they  have  faid,  is  reducible  to  what  fol¬ 
lows:  1.  The  ftyle  becomes  numerous,  by  the  alternate  difpofition 
and  temperature  of  long  and  fhort  fyllables ;  fo  as  that  the  multitude 
of  fhort  ones  neither  render  it  too  hafty,  nor  that  of  longer  ones  too 
flow  and  languid. 

Sometimes,  indeed,  long  or  fhort  fyllables  are  defignedly  thrown 
together,  without  any  fuch  mixture,  to  paint  the  celerity  or  flownefs 
of  a  tiling  by  that  of  the  numbers;  as  in  thofe  verfes  of  Virgil : 

fhiadrupcdante puirem  fonitu  qua/it  ungula  campum.  ' 

Luft antes  ventos,  tenipefatejque Jonoras.  TEn.  1.  8,  1. 

2.  The  ftyle  becomes  numerous  by  the  intermixing  words  of  one, 
two,  or  three  fyllables  ;  whereas  the  too  frequent  repetition  of  mo- 
nofyllables  render  the  ftyle  pitiful  and  grating  :  i.  e.  Hac  in  re  nos 
hie  non  ferit.  3.  It  contributes  greatly  to  the  numerofenefs  of 
a  period,  to  have  it  clofed  by  magnificent  and  well  founding 
words.  4.  The  numbers  depend  not  only  on  the  noblenefs  of 
the  words  in  the  elofe,  but  in  thofe  of  the  whole  tenor  of  the  period. 
5.  To  have  the  period  flow  eafily  and  equably,  the  harfh  concur¬ 
rence  of  letters  and  words  is  to  be  very  ftudiouily  avoided,  particu¬ 
larly  the  frequent  meeting  of  the  rough  confonants  ;  the  beginning 
the  firft  iyllable  of  a  word  with  the  laft  of  the  preceding  ;  the  fret 
quent  repetition  of  the  fame  letter  or  fy liable,  and  the  frequent 
uie  of  tiie  like  ending  words.  Laftly,  the  utmoft  care  is  to  be 
taken,  left,  in  aiming  at  oratorial  numbers,  you  fhould  fall  into 
poetical  ones  ;  and  inltead  of  profe,  write  verfe.  With  regard  to 
Englifti  compolition,  the  following  cautions  lhould  be  oblerved: 
a  number  of  monofyllables  fhould  not  be  crouded  together,  nor 
feveral  words  of  the  fame  termination,  efpecially  if  the  accent 
falls  on  the  fame  fyllable  in  each  of  them  ;  nor  fhould  a  fentence 
end  with  a  monofvllable  :  to  which  may  be  added,  that  very  long 
words  are  not  fuited  to  the  beginning  or  conclufionof  a  period. 

Numbers,  book  of,  the  fourth  book  of  the  Pentateuch,  taking 
it’s  denomination  from  it’s  numbering  the  families  of  Ifrael. 


able 


A  great  part  of  this  book  is  hiftorical,  relating  to  feveral  remark- 
le  palTages  in  the  Ifraelites’  march  through  the  wil 


lildernefs.  It 


containsa  diftant  relation  of  their  feveral  movements  fromone  place 
1  to  another,  or  their  two-and-forty  ftages  through  the  wildcrnefs,  and 
many  other  tilings,  whereby  we  are  inftrudted  and  confirmed  in  feme 
of  the  weightieft  truths,  that  have  immediate  reference  to  God  and 
his  providence  in  the  world.  But  the  greateft  part  of  this  book  is 
fpent  in  enumerating  thofe  laws  and  ordinances,  whether  civil  or 
ceremonial,  which  were  given  by  God,  but  not  mentioned  before 
in  the  preceding  books. 

NUMERAL  letters,  thofe  letters  of  the  alphabet  which  are  ge¬ 
nerally  ufed  for  figures;  as,  I,  V,  X,  L,  C,  D,  M. 

Numerals,  in  grammar,  thofe  words  which  exprefs  numbers; 
as  fix,  eight,  ten,  &cc.  See  the  article  Ordinals. 

NUMERATION,  in  arithmetic.  Refer  to  the  Syflem,  p.  180, 
181,  for  information  on  this  fubjedl. 

NUMERATION  of  a  Fraction.  Refer  to  Syftem,  p.  197. 

NUMERICAL,  fomething  that  relates  to  numbers.  Numerical 
algebra,  is  that  wherein  numbers  are  uied  infiead  of  letters.  Nume¬ 
rical  difference  ferves  to  diftinguifli  one  individual  from  another. 

NUMERO,  in  commerce,  &c.  a  term  prefixed  to  any  number 
of  things  ;  marked  thus,  N°. 

NUMlSMA  1  OGRAPHIA,  the  defeription  and  knowlegeof 
ancient  medals  and  coins,  whether  of  gold,  lilver,  or  brafs. 

NUMMUS,  or  numus,  among  the  Romans,  a  particular  piece  of 
money,  otherwise  caUed  fefiertius  or  fefierce.  ■ 

NUN,  a  woman  in  feveral  Chriitian  countries,  who  devotes  her- 
felf,  in  a  cloifter  or  nunnery,  to  a  religious  life.  See  article  Monk. 

1  here  were  women  in  the  ancient  Chriftian  church,  who  made 
public  profeflion  of  virginity  before  themonaftic  life  was  known  in 
the  world,  as  appears  from  the  writings  of  Cyprian  and  Tertullian. 

At  prefent,  when  a  woman  is  to  be  made  a  nun,  the  habit,  veil, 
and  ring  of  the  candidate  are  carried  to  the  altar,  and  fhe  herfclf,  ac¬ 
companied  by  her  nearell  ri  lations,  is  conduced  to  the  biihop,  who, 
after  mafsand  an  anthem,  the  lubjedt  of  which  is,  “  that  fhe  ought 
to  have  her  lamp  lighted,  becauie  the  bridegroom  is  coming  to  meet 
her,”  pronounces  the  benediction:  then  ftie  rifes  up,  and  the  bifhop 
confecrates  the  new  habit,  fprinkling  it  with  holy  water.  When 
the  candidate  has  put  on  her  religious  habit,  fhe  prefents  herfelf 
before  the  bifhop,  and  fings  on  her  knees,  Ancilla  Chrifii  fum,  fcfr* 
then  fhe  receives  the  veil,  and  afterwards  the  ring,  by  which  fhe  is 
married  to  Chrift  ;  and  laftly  the  crown  of  virginity.  When  fhe  is 
Crowned,  an  anathema  is  denounced  againft  all  who  fliall  attempt 
to  make  her  break  her  vows. 

Nun,  in  zoology,  the  Englifh  name  for  the  blue  tit-moufe. 

Nun  isalfo  the  name  of  a  beautiful  fmall  pigeon,  with  the  back 
-  part 
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part  of  it’s  head  covered  with  a  veil.  The  body  is  all  white,  the 
head,  tail,  and  fix  of  the  flight  feathers  black,  red,  or  yellow,  the 
eyes  are  pearl-coloured,  and  the  hood  white. 

NUNCIO,  an  ambaflador  from  the  pope  to  fome  catholic  prince, 
or  date  ;  being  on  the  fame  import  with  ambaflador  from  other 
princes.  An  internnncio  denotes  an  ambaflador  extraordinary  from 
the  pope.  The  pope’s  nuncio  may  delegate  judges  in  all  the  ftates 
where  he  reiides,  except  in  France,  where  he  is  only  a  Ample  am¬ 
baflador. 

NUNCUPATIVE,  in  the  fchools,  fomething  that  is  only  no¬ 
minal,  or  has  no  exiltence  but  in  name. 

Nuncupative  will,  denotes  a  lait  will  or  teflament,  only  made 
verbally,  and  not  putin  writing.  See  Will  and  Testament. 

NUNDINAL,  a  name  which  the  Romans  gave  to  the  eight  firfl 
letters  of  the  alphabet,  ufed  in  their  calendar.  This  feries  of  eight 
letters.  A,  B,  C,  D,  E,  F,  G,  H,  is  placed  and  repeated  fucceflively 
from  the  firfl  to  the  lafl  day  of  the  year:  one  of  thefe  always  ex- 
prefled  the  market-days,  or  the  aflemblies  called  nundina ,  quaji  no- 
vendina,  becaufe  they  returned  every  nine  days. 

NUPER  obiit,  in  law,  a  writ  which  lies  for  a  coheirefs  being 
deforced  by  her  coparcener  of  lands  or  tenements,  whereof  their 
common  father  or  anceflor  died  feifcd  in  fee-fimple. 

If  the  anceflor  died  feifed  in  fee-tail,  the  coheirefs  deforced  fhall 
have  a  formedon. 

NUPTIAL  rites ,  the  ceremonies  attending  the  folemnization 
of  marriage,  which  are  different  in  different  ages  and  countries. 
See  Marriage. 

NURSERY,  in  gardening.  Refer  to  Treatife  on  Gardening. 

NUT,  among  botanifts,  a  pericarpium  of  an  extraordinary 
hardnefs  ;  which  contains  a  fofter  edible  nucleus,  or  kernel. 

Of  thefe  we  have  divers  kinds  ;  Anall  nuts,  filberds,  chefnuts, 
walnuts,  &c.  .  which  fee. 

The  word  nut  makes  part  of  the  Englifh  names  of  feveral  plants  ; 
as  the  bladd dr-nut,  the  earth -nut,  the  Malabar -nut,  the  peas -nut,  the 
phyfic-wwt,  the  Spanifh-ra/,  &c. 

NUTATION,  in  aflronomy,  a  kind  of  tremulous  motion  of  the 
axis  of  the  earth,  whereby,  in  each  annual  revolution,  it  is  twice 
inclined  to  the  ecliptic,  arid  as  often  returns  to  it’s  former  pofition. 

Sir  Ifaac  Newton  obferves,  that  the  moon  has  the  like  motion, 
Only  very  fmall,  and  fcarce  fenflble.  The  fame  effeft  which  the 
fun  produces  upon  the  earth,  by  it’s  attradlion,  is  alfo  produced  by 
the  moon,  which  a£ls  with  greater  force,  in  proportion  as  it  is  more 
diftant  from  the  equator :  now  at  the  time  wrhen  it’s  nodes  concur 
with  the  equinodial  points,  it’s  greateft  latitude  is  added  to  the 
greatefl.  obliquity  of  the  ecliptic.  At  this  time,  therefore,  the  power 
which  caufes  the  irregularity  in  the  pofition  of  the  terref- 
trial  axis,  ads  with  the  greatefl  force  :  and  the  revolution  of  the 
nodes  of  the  moon,  being  performed  in  eighteen  years,  it  is  clear, 
that  in  ^eighteen  years  the  nodes  will  twice  concur  with  the  equi¬ 
nodial  points;  and  confequently,  that  twice  in  that  period,  or  once 
every  nine  years,  the  earth’s  axis  will  be  more  influenced  than  at 
any  other  time  ;  fo  that  it  will  have  a  kind  of  balancing  backward 
and  forward,  the  period  of  which  will  be  nine  years,  as  Mr.  Bradley 
had  obferved  ;  and  this  balancing  he  calls  the  nutation  of  the  terrejlrial 
axis. 

NUTMEG,  nux  mofehata,  in  natural  hiftory,  the  kernel  of  a 
large  nut,  produced  by  a  tree  faid  to  refemble  the  pear  tree,  growing 
in  the  Eaft  Indies.  The  outer  part  ot  the  fruit  is  a  foft  flelhy  fub- 
ftance  like  that  of  the  walnut,  which  fpontaneoufly  opens  when  ripe: 
under  this  lies  a  red  membrane  called  mace,  forming  a  kind  of  re¬ 
ticular  covering,  through  the  fiflures  of  which  is  feen  the  hard  woody 
{hell  that  includes  the  nutmeg.  T wo  forts  of  this  kernel  are  diftin- 
guifhea  :  one  of  an  oblong  figure,  called  male  ;  the  other  roundilh 
or  of  the  fhape  of  an  olive,  called  female  ;  this  lafl  is  the  officinal 
fpecies,  being  preferred  to  the  other  on  account  of  it’s  ftronger  and 
more  agreeable  flavour,  and  it’s  being,  as  is  faid,  lefs  fubjeft  to  be¬ 
come  carious.  The  nutmegs  are  cured,  according  to  Rumphius,  by 
dipping  them  in  a  fomewhat  thick  mixture  of  lime  and  water,  that 
they  may  be  every-where  coated  with  lime,  which  contributes  to 
their  prefervation.  The  nutmeg  is  a  moderately  warm,  grateful, 
unttuous  fpice  ;  fuppofed  to  be  particularly  ufeful  in  weaknefs  of 
appetite,  and  the  naiifece  and  vomitings  accompanying  pregnancy, 
and  in  fluxes  ;  but  liable,  when  taken  too  freely,  to  fit  very  uneafy 
on  the  fiomach,  and,  as  is  faid,  to  affecR  the  head.  Roafled  with  a 
gentle  heat,  till  U  becomes  eafily  friable,  it  proves  lefs  fubjeft  to 
thefe  inconveniencies,  and  is  fuppofed  likewife  to  be  more  ufeful 
in  fluxes. 

Nutmegs  diflilled  in  water,  yield  nearly  one  fixteenth  their  weight 
of  a  limpid  eflential  oil,  very  grateful,  pofleffing  the  flavour  of  the 
fpice  in  perfection,  and  which  is  faid  to  have  fome  degree  of  an  an- 
tifpafmodic  or  hypnotic  power  :  on  the  furtace  of  the  remaining 
decodion  is  found  floating  an  unduous  concrete  matter  like  tallow, 
of  a  white  colour,  nearly,  in  fi  pi  d,  not  eafily  corruptible  ;  and  hence 
recommended  as  a  balls  tor  odoriferous  balfams :  the  decodion,  freed 
from  this  febaceous  matter,  and  infpifiated,  leaves  a  weakly  bitter 
fubaftringent  extrad.  Redified  fpirit  takes  up,  by  maceration  or 
digeftion,  the  whole  fmell  and  tafle  of  the  nutmegs ,  and  receives  from 
them  a  deep  bright  yellow  colour:  the  fpirit,  drawn  off  by  did  illa¬ 
tion  from  the  filtered  tindure,  is  very  {lightly  impregnated  with 
their  flavour ;  greateft  part  of  the  fpecific  fmell,  as  well  as  the  aro¬ 
matic  warmth,  bitterifhnefs,  and  fubaftringency  of  the  fpice,  remain¬ 
ing  concentrated  in  the  extrad.  The  eflential  oil,  and  an  agreeable 
cordial  water,  lightly  flavoured  with  the  volatile  parts  of  the  nutmeg 
by  drawing  off  a  gallon  of  proof  fpirit  from  two  ounces  of  the  fpice, 
are  kept  in  the  (hops.  Both  the  oil,  and  the  fpirituous  tindure  and 
extrads,  agree  better  with  weak  ftomachs  than  an  equivalent  quan¬ 
tity  of  the  nutmegs  in  fubftance.  * 

Nutmegs,  heated,  and  ftrongly  preffed,  give  out  a  fluid  yellow  oil, 

which  concretes  on  growing  cold  into  a  febaceous  confidence. 
Rumphius  informs  us,  that  in  the  Spice  Iflands,  when  the  nuts  are 
broken,  thofe  kernels  which  appear  damaged,  carious,  or  unripe,  are 
feparated  for  this  ufe,  and  that  feventeen  pounds  and  a  quarter  of  luch 
kernels  yield  only  one  pound  of  oil,  whereas  when  the  nutmeg  is  in 
perfedion,  it  is  faid  to  afford  near  one  third  it’s  own  weight. 

Two  kinds  of  febaceous  matter,  faid  to  be  expreifed  from  the 
nutmeg ,  are  diflinguifhed  in  the  fhops  by  the  name  of  oil  of  mace; 
the  beft  fort  brought  from  the  Eaft  Indies  in  ftone  jars,  is  fomewhat 
foft,  of  a  yellow  colour,  and  of  a  ftrong  agreeable  fmell,  greatly 
refembling  the  nutmeg  itfelf;  the  other  comes  from  Holland  in  folid 
mafles,  generally  flat,  and  ot  a  fquare  figure,  of  a  paler  colour,  and 
much  weaker  fmell.  Thefe  oils  are  employed  chiefly  externally  in 
ftomachic  plafters,  and  in  anodyne  and  nervine  unguents  and  lini¬ 
ments.  They  appear  to  be  a  mixture  of  the  grofs  febaceous  matter 
of  the  nutmeg  with  a  little  of  the  eflential  or  aromatic  oil;  both 
which  may  be  perfedly  feparated  from  one  another  by  maceration  or 
digeftion  in  redified  fpirit,  or  by  diftillation  with  water.  The  fpi¬ 
rituous  tindure,  and  the  diflilled  water,  and  the  eflential  oil,  are 
nearly  fimilar  to  thofe  drawn  from  the  nutmeg  itfelf,  the  pure  white 
febaceous  fubftance  being  left  behind. 

The  whole  commerce  of  nutmegs  is  in  the  hands  of  the  Dutch 
Eaft  India  company.  The  nutmeg  tree,  which  is  faid  to  refemble 
the  pear-tree,  is  propagated  after  a  particular  manner  :  Tavernier 
tells  us,  that  the  birds,  devouring  the  nutmeg  when  ripe,  give  it 
back  whole  by  ftool  ;  and  that  thus  falling  down  to  the  ground,  be- 
fmeared  with  a  vifeous  matter,  it  takes  root,  and  produces  a  tree. 

NUTRITION,  in  the  animal  oeconomy,  implies  the  repairing 
the  continual  lofs  which  the  different  parts  cf  the  body  undergo. 
The  motion  of  the  parts  of  the  body,  the  fridion  of  thefe  parts  with 
each  other,  and  efpecialty  the  adion  of  the  air,  would  dtftroy  the 
body  intirely,  if  the  lofs  was  not  repaid  by  a  proper  diet,  contains 
ing  nutritive’ juices  ;  which  being  digefled  in  the  ftomach,  and  after¬ 
wards  converted  into  chyle,  mix  with  the  blood,  and  are  diftributed 
through  the  whole  body  for  it’s  nutrition. 

In  young  perl'ons,  the  nutricious  juices  not  only  ferve  to  repair 
the  parts  that  are  damaged,  but  alfo  to  increafe  them,  which  is  called 
growth. 

In  grown  perfons,  the  cuticle  is  every-where  conftantly  defqua- 
mating,  and  again  renewing  ;  and  in  the  fame  manner,  the  parts 
rubbed  off,  or  otherwife  feparated  from  the  fleftiy  parts  of  the  body, 
are  foon  {upplied  with  new  flefh  ;  a  wound  heals,  and  an  emaciated 
perfon  grows  plump  and  fat. 

Buffon,  in  order  to  account  for  nutrition,  fuppofes  the  body  of  an 
animal,  or  vegetable,  to  be  a  kind  of  mould,  in  which  the  matter 
neceffary  to  it’s  nutrition  is  modelled  and  affimilated  to  the  whole. 
“  But,”  continues  he,  “  of  what  nature  is  this  matter,  which  an 
animal,  or  vegetable,  aflimilates  to  it’s  own  fubftance?  What 
power  is  it  that  communicates  to  this  matter  the  adivity  and  motion 
neceffary  to  penetrate  this  mould  ?  and  if  fuch  a  force  exifts,  would 
it  not  be  by  a  fimilar  force  that  the  internal  mould  itfelf  might  be 
reproduced  ?” 

As  to  the  firfl  queftion,  he  ffiews,  that  there  exifts  in  nature  an 
infinite  number  of  living  organical  parts,  and  that  all  organized 
bodies  conlift  of  fuch  organical  parts ;  that  their  production  cofts 
nature  nothing,  fince  their  exiftence  is  conftant  and  invariable  ;  fo 
that  the  matter  which  the  animal,  or  vegetable,  aflimilates  to  it’s 
fubftance,  is  an  organical  matter,  of  the  fame  nature  with  that  of 
the  animal  or  vegetable,  which  confequently  may  augment  it’s  vo¬ 
lume,  without  changing  its  form,  or  altering  the  quality  of  the  fub- 
ftance  in  the  mould. 

As  to  the  fecund  queftion  :  there  exifts,  fays  he,  in  nature,  certain 
powers,  as  that  of  gravity,  that  have  no  affinity  with  the  external 
qualities  of  the  body,  but  to  ad  upon  the  moft  intimate  parts,  and 
penetrate  them  throughout,  and  which  can  never  fall  under  the  ob- 
fervation  of  our  fenfes. 

And  as  to  the  third  queftion,  he  anfwers,  that  the  internal  mould 
itfelf  is  reproduced,  not  only  by  a  fimilar  power  ;  but  it  is  plain, 
that  it  is  the  very  fame  power  that  caufes  the  unfolding  and  repro¬ 
duction  thereof:  for  it  is  fufficient,  proceeds  he,  that,  in  an  or¬ 
ganized  body  that  unfolds  itfelf,  there  be  fome  part  fimilar  to  the 
whole,  in  order  that  this  part  may  one  day  become  itfelf  an  orga¬ 
nized  body,  altogether  like  that  of  which  it  actually  is  a  part. 

Dr.  Prieltley  concludes,  from  fome  experiments  undertaken  with 
a  view  of  difeovering  the  p.mciple  of  nutrition ,  in  vegetable  and 
animal  fubftances,  that  this  principle  is  phlogiston,  in  fuch  a 
ftate  as  to  be  capable  of  becoming,  by  putrefaction,  a  true  inflam¬ 
mable  air,  but  not  generally  fuch  as  to  burn  with  explofions;  but 
rather  with  a  blue  and  lambent  flame,  mixed  with  a  certain  propor¬ 
tion  of  fixed  air.  This  principle  in  nutrition  is  immediately  held  in 
folution  by  the  gaftric  juice,  and  in  the  chyle  formed  by  it :  and 
when  it  has  entered  into  the  circulation  with  the  chyle,  and  anfvvered 
the  purpofe  in  the  animal  oeconomy. for  which  it  is  defigned,  it  is 
thrown  out  again  by  means  of  the  blood  in  the  lungs,  and  commu¬ 
nicated  to  the  air,  which  is  phlogifticated  with  it. 

NUX  vomica,  a  flat,  comprefled,  round  fruit,  about  the  breadth 
of  a  {hilling,  brought  from  the  Eaft  Indies.  It  is  found  a  certain 
poifon  to  dogs,  cats,  &c.  It’s  furface  is  not  much  corrugated,  and 
it’s  texture  is  firm  like  horn,  and  of  a  pale,  greyiffi,  brown  colour. 
It  has  been  recommended  in  tertian  and  quartan  fevers,  in  virulent 
gonorrhoeas,  as  well  as  an  alexipharmac.  Fallopius  relates,  that  it 
was  given  with  fuccefs  in  the  plague ;  that  in  doles  of  from  a  fcruple 
to  half  a  dram,  it  procured  a  plentiful  fweat ;  in  which  cafe  the 
patient  recovered.  However,  it  is  now  confidered,  and  not  without 
good  reafon,  as  a  deleterious  drug. 

NYCTALOPIA,  in  medicine,  a  two-fold  diforder  of  the  eye, 
one  of  which  is  oppofiie  to  the  other.  In  the  firit,  the  fight  is  beft 
in  the  night,  and  in  obfcur&  places ;  whereas,  in  a  clear  light,  their 
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light  fail?,  fo  that  they  can  hardly  fee  any  thing. 


In  the  other  fort 

n TmSlalopia,  the  patient  can  fee  nothing  at  ail  except  in  a  clear  and 
bright  light.  As  thefe  infirmities  arife  from  a  natural  bad  formation 

of  the  eve  :  they  are  therefore  incurable. 

mCTALOPS,  from  Vi4,  night,  and  <4,  an  eye,  night  band- 
nefs.  Sometimes  thefe  patients  are, called  lufcitiofus,  or  nufcitiofus, 
but  improperly  ;  for  lufcitiofus  is  one  who  lees  but  little  through 
fome  defect  of  the  eye.  and  fees  better  in  the  evening  than  at  noon. 
But  amongft  both  the  Greek  and  Latin  writers,  there  is  a  direct  op- 
pofnion  in  the  ufe  of  the  word  nyStalaps,  fome  laying  it  ftgnihes 
thofe  who  fee  by  night,  and  others  exprefs  by  it  thofe  who  cannot 
fee  during  the  night.  However,  at  prefent  it  is  underftood  to  ftg- 
nify  that  diforderT  in  which,  as  the  night  approaches,  the  patient 
lofes  his  fight,  and  remains  blind  until  the  morning,  at  which  time 
the  fight  returning,  it  continues  all  the  day,  and  fo  continues  to  re¬ 
turn  with  the  day,  and  to  depart  at  night. 

The  difference  in  the  account  of  this  diforder,  as  to  it’s  appearing 
in  the  night,  or  in  the  day,  is  reconciled  by  oonlidering  it  as  of  the 
intermitting  kind  ;  the  difference  then  will  confift  in  the  different 
times  of  it’s  approach,  fo  may  be  called  periodical  blindnefs.  Inter- 
inittents  appear  in  a  variety  of  modes,  and  the  fuccefs  of  the  bark,  in 
fome  inftances  of  this  furt  of  blindnefs,  leems  to  favour  the  opinion 
of  it’s  being  an  intermittent  difeafeof  the  eyes. 

•  NYCTANTHES,  Arabian  jafmine,  in  botany,  a  genus  of  the 
diandria  monogynia  clafs,  the  flower  of  which  confifts  of  a  Angle  fau- 
cer-like  petal,  with  the  limb  divided  into  eight  oblong  fegmenrs  :  the 
fruit  is  didymous,  bilocular  berry,  with  a  large  roundifh  feed  in 
each  cell. 

NYCTELIA  orgia,  feafts  in  honour  of  Bacchus  ;  celebrated 
in  the  nighl-time  by  running  through  the  flreets  with  a  bottle  and 
glafs  in  hand,  and  drinking  the  liquor. 

The  Athenians  celebrated  the  nyElelia  every  three  years,  at  the  be¬ 
ginning  of  the  fpring. 

NYCTHEMERON,  the  natural  day,  or  day  and  night,  which 
together  always  make  twenty-four  hours.  See  the  article  Day. 

NYCTICORAX,  in  ornithology,  a  bird  of  the  heron-kind, 
called  in  Englifh  the  night  raven  ;  by  reafon  it  flies  chiefly  in  the 
night-time,  arid  makes  a  very  difagreeable  noife. 

NYL-GHAU,  in  zoology,  an  animal  brought  from  the  Eaft 
Indies,  and  lately  deferibed  for  the  firff  time  by  Dr.  Hunter.  The 
name  denotes  a  blue  cow,  or  rather  bull.  In  fize  it  feeins  to  be  a 
mean  between  black  cattle  and  deer  ;  being  as  much  finaller  than 
the  one  as  it  is  larger  than  the  other  ;  and  in  it's  form  there  is  a 
very  evident  mixture  of  refembiance  to  both:  It’s  body,  horns,  and 
tail,  are  not  unlike  thofe  of  a  bull  ;  and  the  head,  neck,  and  legs,  are 
very  like  thofe  of  a  deer.  The  colour  in  general  is  afh  or  grey,  from 
a  mixture  of  black  hairs  and  white  :  and  there  is  a  beautiful  lhieid- 
like  fpot  of  white  hair  at  the  throat.  It  has  fix  grinders  in  the  fide  of 
each  jaw,  and  four  incifores  in  each  half  of  the  lower  jaw  \  the  horns 
are  feven  inches  long,  and  of  a  triangular  fhape.  See  Plate  73,  fig.  40. 

NYMPH,  in  mythology,  an  appellation  given  to  certain  inferior 
goddefles,  inhabiting  the  mountains,  &c.  faid  to  be  the  daughters  of 
Oceanus  and  Tethys.  All  the  univerfe  was  reprefented  as  full  of  thefe 
nymphs,  which  are  diftinguilhed  into  feveral  ranks  or  clafles.  The 
general  divifion  of  them  is  into  celeflial  and  terreflrial ;  the  former  of 
which  were  called  Uraruae,  and  were  fuppofed  to  be  intelligences  that 
governed  the  heavenly  bodies  or  fpheres.  The  terreflrial  nymphs, 
called  Epigeiae,  prelided  over  the  feveral  parts  of  the  inferior  world, 
and  were  divided'into  thofe  of  the  water,  and  thofe  of  the  earth.  Tlie 
nymphs  of  the  water  were  the  Oceanitides,  or  nymphs  of  the  ocean  ; 
the  Nereids,  the  nymphs  of  the  fea  ;  the  Naiads  and  Ephydriades,  the 
nymphs  of  the  fountains  ;  and  the  Limniades,  or  nymphs  of  the  lakes. 
The  nymphs  of  the  earth  were  the  Oreades,  or  nymphs  of  the  moun¬ 
tains  ;  the  NapoetE,  nymphs  of  the  meadows  ;  and  the  Dryads  and 
Hamadryads,  who  were  nymphs  of  the  forefts  and  woods.  Beftdes 
thefe,  we  meet  with  nymphs  who  took  their  names  from  particular 
countries,  rivers,  &c.  as  the  Cithaeroniades,  from  Mount  Cithccron  ; 
the  1  iberiades,  from  the  i  iber,  &c.  Goats  were  fometiines  facri- 
ficed  to  the  nymphs ;  but  their  eonftant  offerings  were  milk,  oil,  honey, 
and  wine. 

Nymph,  in  poetry,  fignifies  a  young  lady,  and  is  generally  applied 
to  one  that  is  a  virgin. 

Nymph,  among  naturalifts,  that  ftate  of  winged  infers  between 
their  living  in  the  form  of  a  worm,  and  ’heir  appearing  in  the  winded 
or  mod  perfeft  ftate.  6  Q 

Tire  eggs  of  infers  are  firft  hatched  into  a  kind  of  worms,  or 
maggots  1  which  afterwards  pafs  into  the  nymph -([ate,  furrounded*' 
with  Ihells  or  cafes  of  their  own  {kins :  fo  that,  in  reality,  thefe 
nymphs  are  only  the  embryo  infedfs,  wrapped  up  in  this  covering ; 
from  whence  they  at  laft  gel  loofe,  though  not  without  great  difficulty. 

.  1  h.ele  worIPs  are  ^  'he  fly,  what  the  caterpillar  is  to  the  butterfly 

llces'  Thofe  which  are  to  be  hereafter  winged  creatures  of 
t  e  y-clafs,  are  extremely  different  from  one  another  in  form  and 
figure,  and  may  very  properly  be  arranged  into  feveral  clafles.  The 
molt  remarkable  and  finking  differences  between  the  clafles  of  thefe 
creatures,  are  thofe  of  the  form  and  fhape  of  their  heads.  Many  of 
them  have  heads  which  it  is  not  eafy  to  diftinguifh  to  be  fuch,  as  they 
carry  no  one  mark  of  the  head  of  an  animal  vifibly  about  them.  There 
are  many,  whofe  heads  arc  variable  at  the  pleafure  of  the  creature,  and 
which  at  times  are  feen  to  be  more  or  lefs  long,  more  or  lefs  thick, 
more  or  lels  flat,  more  or  lefs  lhortened  at  pleafure  by  the  animal,  and 
aniy  bent  and  turned  about  in  any  di region.  The  heads  of  thefe 
creatures  are  compofed  of  a  very  foft  and  flexible  flefti. 

here  are  others  whofe  heads  are  hard,  and  which  always  retain 
•e  ame  regular  figure.  The  firft  general  arrangement  of  thefe 
onus  may  e  into  thofe  which  have  a  variable,  and  thofe  which 
ave  an  invariable  head.  The  fubordinate  diitin&ions  may  be  de¬ 
duced  from  the  number,  difpofition,  ftruaure,  and  form  of  ihe  other 
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parts.  Some  worms  of  this  kind  have  no  legs  ;  thofe  of  others  are 
membranous  or  fcaly  ;  and  others  have  them  both  membranous  and 
fcaly.  Some  worms  have  the  power  of  altering  the  figures  of  their 
bodies  at  pleafure,  both  as  to  length  and  bulk:  the  bodies  of  others 
are  rigid,  and  incapable  of  thefe  changes.  Some,  again,  have  a  thin, 
membranous  coat ;  whereas  that  of  others  is  firm  arid  fcaly,  or  cruf- 
taceous.  Moreover,  conliderabic  differences  are  obfervable  with 
regard  to  the  pofition,  number,  arid  figure,  of  their  organs  of  refpi- 
ratiorv. 

Among  the  fly- worms  of  variable  heads,  the  difpofition  of  the 
ftigmata,  or  air-holes,  at  which  the  trachea:  of  thefe  animals  ter¬ 
minate,  will  afford  feveral  diflincfions  of  genera:  c.  gr.  the  worms 
of  the  common  flefh-fly  has  in  it’s  ftigmata,  fix  apertures,  three  in 
each,  refembling  button-holes ;  but  the  worms  of  many  other  flies 
have  only  one  fmall  eminence  in  each  :  others  have  them  cy- 
lindric  and  hollow,  and  projecting  like  horns,  of  which  fome  have 
two,  and  others  three,  differently  fitualed  and  riifpofed.  The  num¬ 
ber  and  figure  of  the  hooks,  which  ferve  thefe  creatures  for  teeth, 
may  alfo  ferve  for  matter- of  diftinction.  The  common  worm  of 
the  flefh-fly  has  two  hooks,  with  a  dait  between  them  ;  others  have 
hooks  without  a  dart  ;  fome  have  o.ne  hook,  and  others  none.  The 
figure  of  the  body,  and  the  differences  of  fize  and  colour,  may 
furnifh  farther  diftin&ions  with  regard  to  the  genera  of  the  firft  clafs. 

Thofe  of  the  fecond  clafs,  which  have  variable  heads  and  differ  from 
the  former,  in  having  legs  like  thofe  of  the  caterpillar  clafs,  have 
often  a  fort  of  hooks  faftened  to  them  :  they  have  alfo  a  long  flcftiy 
tail,  capable  of  being  lengthened  or  cont-raded  at  pleafure,  and 
refembling  the  tail  of  a  rat,  whence  they  are  called  rat-tailed  worms. 
In  thefe  worms  the  tail  -  is  the  principal  organ  of  refpiration  ;  it’s 
end  being  always  open,  and  fupplying  the  office  of  the  ftigmata  of 
the  other  genera. 

The  fly-worms  of  the  third  clafs,  which  have  invariable  heads, 
and  have  nothing  analogous  to  the  organization  of  moveable  jaws, 
have  pointed  heads,  or  fuch  as  feem  truncated,  and  no  fcaly  legs  : 
thefe  form  a  very  numerous  family  both  in  tire  terreflrial  ?nd  aquatic 
kingdom,  and  all  of  them  furniih  two-winged  flies.  Under  this 
clafs  Reaumur  enumerates  and  deferibes  eight  genera.  This  inge¬ 
nious  writer  mentions  worms  of  another  clafs,  which  ufuaily  produce 
fqpr-winged  flies,  having  heads  of  an  invariable  figure,  and  tWo 
teeth  or  moveable  jaws,  near  the  aperture  of  the  mouth,  without 
fcaly  legs,  and  with  the  ftigmata  placed  on  the  Tides  of  their  bodies. 
The  flies  produced  from  ihefe  are  the  bees,  wafps,  ichneumons,  gall¬ 
flies,  &c.  There  is  another  clafs  of  the  hexapode,  or  fix-legged 
worms,  which  are  transformed  into  fome  fpecies  of  the  hbellas ; 
which  have  no  mouth,  but  two  openings  at  the  top  of  their  an¬ 
tennae,  through  which  their  aliment  may  pafs.  The  formica  leo, 
and  the  pttceron  eaters,  belong  to  this  clafs.  There  is  another  clafs, 
which  have  bodies  like  thofe  of  the  caterpillar  clafs,  and  fix  legs,  be- 
fides  two  other  fhorter  legs  or  hooks,  near  their  hinder  part,'  which 
ferve  for  motion  and  for  fixing  themfelves.  The  water  worms, 
which  make  for  themfelves  cafes  of  different  materials,  and  are  trans¬ 
formed  into  papilionaceous  flies,  are  of  this  clafs. 

During  the  nymph-date,  the  creature  lofes  it’s  motion.  Swam¬ 
merdam  calls  it  nympha  aurelia,  or  Ample  aurelia  ;  and  others  give  it 
the  name  of  chryfalis.  See  the  article  Chrysa  lis.  .  .  ... 

NYMPH/E,  in  anatomy,  two  foft  membranous  bodies,  fituated  on 
each  fide  the  rima.  They  are  of  a  red  colour,  and  cavernous  ftruc- 
ture,  fomewhat  refembling  the  wattles  under  a  cock’s  throat.  They 
are  fometimes  finaller,  fometimes  larger,  and  are  continuous  to  the 
praeputium  ot  the  clitoris,  and  joined  to  the  interior  lide  of  the  labia. 
See  Plate  80.  fig.  9,  litt.  nn.  fig.  13,  lilt,  c  e. 

Their  breadth  is  uncertain,  ufuaily  in  maids  half  a  finger;  fome¬ 
times  they  are  large,  and  are  capable  of  being  diftended  to  a  great 
degree  ;  fo  as  to  hang  a  good  way  out  of  the  body :  whence,  in 
fome,  it  has  bec-n  necellary  to  cut  thefe,  as  well  as  the  clitoris. 
This  operation,  which  is  called  nymphotomy,  is  rarely  found  needful 
in  our  parts  of  the  world,  but  is  frequently  pradlifed  in  the  eaft; 
being  properly  the  circumcifion  of  women.  In  order  to  perform  it, 
the  patient  being  laid  in  a  proper  poftttre,  the  furgeon  ftiould  take 
hold  of  the  nympha  with  his  left  hand,  and,  with  a  pair  of  Icifiars 
in  his  right  hand  cut  off  fo  much  of  them  as  is  judged  neceffary  ; 
taking  care  to  have  ftyptics  in  readinefs  to  ftop  the  Hemorrhage,  and 
cos  dial  medicines  to  prevent  the  patient  from  fainting.  The  wound 
is  to  be  drelfed  with  fome  vulnerary  balfam,  and  healed  in  the  com¬ 
mon  method.  4  ,  * 

The  ufe  ot  the  nympha  is,  by  fwelling  in  the  a£l  of  coition  to 
embrace  the  penis,  and  by  their  fenfibility  to  affe£l  the  woman,  and 
mutually  invite  to  procreation. 

Their  fubftance  is  very  fpongy,  compofed  of  membranes,  and  vef- 
fels  lobfely  cohering,  and  therefore  eafily  diftendible.  ■ 

NYMPH/EUM,  in  antiquity,  a  public  hall  magnificently  de¬ 
corated  for  banqueting,  &c.  where  thofe  who  wanted  conveniencies 
at  home,  held  their  marriage  feafts,  &c.  The  word  is  derived  from 
I  the  Greek,  vu/xtpn,  a  bride. 

NYMPHARUM  ocali,  a  ftone  common  on  the  fea  fhore^,,and 
called  alfo  umbilicus  Veneris.  We  are  told  of  Caligula,  that  he  car¬ 
ried  his  foldiers  armed  to  the  fea-fide,  only  to  pick  up  the  nympharum 
oculi,  and  lhelfs  1 

NYMPHOTOMIA,  in  furgery,  the  operation  of  cutting  the 
■  nymphac,  when  too  large.  See  theabove  article  Nympha:. 

NYSSA,  or  tupelo-tree,  in  botany*  a  genus  of  plants  producing, 
male  ^nd  hermaphrodite  flowers  ;  they  are  both  deftitute  of  a  corolla  ; 
but  the  cup  is  divided  into  five  fegnients,  and  fpread  open  :  the  fruit 
is  an  ovate  unilocular  drupe,  containing  an  oval  acute  nut.  It  is  a 
native  of  Virginia. 

NYSTAGMUS,  a  winking,  or  twinkling  with  the  eyes,  Aich  as 
happens  when  a  perfon  is  verylleepy.  When  a  difeafe,  it -is  an  in- 
ftance  of  the  clonic  kind  of  convulfton. 

O,  The 
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O  The  fourteenth  letter,  and  fourth  vowel  of  ouralpha- 

bet,  pronounced  as  in  the  words  note,  rofe,  &c.  The 
found  of  this  letter  is  often  fo  foft,  as  to  require  it 
double,  and  that  chiefly  in  the  middle  of  words;  as 
•  goofe,  reproof \  Sec.  and  in  fome  words  this  oo  is  pro- 
s  nounced  like  u  lhort,  as  in  flood,  blood ,  &c.  It 
founds  long  by  e  at  the  cndT  or  a  fervile  a  fubjoined,  as  bone,Jlone , 
tnoart, groan ,  See.  and  lhort  in  pot ,  hot,  for.  Sec. 

As  a  numeral,  O  is  fometimes  ufed  for  eleven  ;  and  with  a  dafh 

over  it,  thus  O,  for  eleven  thoufand. 

In  the  notes  of  the  ancients,  O  CON.  is  read  opus  conduftum  ; 
0.  C.  Qi  opera  confilioque ;  O.  D.  M.  opera:,  donum,  munus  ;  and 
0.  L  O.  opus  locatum. 

In  mufic,  the  O,  or  rather  a  circle,  or  double  C^,  is  a  note  of 
time,  called  by  us  a  femibreve;  and  by  the  Italians,  circolo.  This 
circle  was  fometimes  pointed,  and  fometimes  barred.  But  thefe 
equally  lignified  a  triple  tinte. 

O  is  likewife  an  interjedlion  ufed  in  wifhing  or  exclaiming  ;  it  is 
alfo  a  fenfation  of  pain  ;  when  ufed  fubftantively,  it  is  put  figura¬ 
tively  for  a  circle,  as 

“  Within  this  wooden  O.”  Shakefpear. 

OAK,  quercus,  in  botany,  a  genus  of  the  monotcia  polyandritt  clafs, 
without  any  flower  petals  ;  theftamina  are  from  five  to  ten  in  num¬ 
ber  ;  the  cup  of  the  female  flower  is  formed  of  a  Angle,  coriaceous 
leaf,  undivided atthe  edge;  thegermen  is  ovate  and fmall ;  the  ftyle 
is  five-pointed  and  longer  than  the  cup,  and  the  ftigmata  are  Angle 
and  perfirtent ;  the  fruit  is  an  oval  nut  (commonly  called  an  acorn) 
covered  with  a  coriaceous  fubftance,  the  bafe  of  it  being  placed  in 
the  cup.  There  are  feveral  fpeeies  of  oak,  but  the  fort  which  is 
moft  commonly  known,  grows  naturally  in  England  in  many  places* 
It  is  faid,  that  an  oak-tree  is  an  hundred  years  coming  to  it’s  full 
growth,  an  hundred  in  perfe&ion,  and  an  hundred  years  decaying. 

The  bark  of  the  oak-tree  is  of  very  great  fervice  in  tanning  lea¬ 
ther,  and  it’s  acorns  are  excellent  food  for  hogs.  The  excellency 
of  this  noble  plant  is  fo  univerfally  known,  that  to  offer  any  thing 
in  order  to  encourage  it’s  greater  increafe,  would  be  needlefs,  feeing 
that  all  our  gentlemen  of  fortune  are  not  only  judges  of  it’s  great 
life,  but  at  this  time  are  principally  devoted  to  the  pleafures  and 
profit  of  planting  in  general,  wherein  the  oak  has  a  place  not  infe¬ 
rior  to  any. 

AH  the  forts  of  oaks  are  propagated  by  fowing  their  acorns  t  and 
the  foonerthey  are  put  into  the  ground  after  they  are  ripe,  the  better 
they  will  fucceed  ;  the  proper  feafon  therefore  is  the  beginning  of 
November,  by  which  time  they  will  be  fallen  from  the  trees.  The 
manner  of  fowing  the  acorns,  if  defigned  for  a  fmall  plantation,  or 
to  be  removed,  is*  to  prepare  fome  beds  of  frefh  earth,  neither  too 
ftrong  and  heavy,  nor  too  light  and  dry.  In  thefe  beds  you  fliould 
place  the  acorns  in  rotvs  one  foot  afunder,  and  about  two  inches 
diftance  in  the  rows,  covering  them  two  inches  thick  with  the  fame 
frefh-ea-rth,  obferving  to  leave  none  of  them  uncovered,  to  intice  the 
•vermin,  which  may  in  a  lhort  time  deftroy  all  the  feeds. 

In  the  fpringthe  plants  will  appear,  when  they  mud  be  kept  clear 
from  weeds  ;  and  the  following  Otlober  they  may  be  tranfplanted 
in  rows  three  feet  afunder,  and  eighteen  inches  in  the  rows,  obfer- 
•ving  not  to  fuffer  the  plants  to  abide  long  out  of  the  ground  at  the 
time  of  tranfplanting ;  here  they  may  remain  for  three  or  four  years, 
■at  which  time  they  will  be  large  enough  to  be  tranfplanted  where 
•they  are  intended  to  remain  for  good  :  the  feafon  for  this  work  is  in 
autumn,  at  which  time,  if  they  are  carefully  taken  up,  there  will  be 
little  danger  of  their  fucceeding,  but  the  heads  Ihould  by  no  means 
fee  fhortened,  which  is  too  much  pra&ifed  ;  all  that  fliould  be  done, 
is,  only  to  cut  off  any  bruifed  or  ill-placed  branches,  which  fhould 
fee  taken  off  clofe  to  the  place  where  they  are  produced. 

The  foil  in  which  the  oak- tree  makes  the  greateft  progrefs,  is  a 
■deep  rich  loam,  in  which  it  grows  to  the  largeft  lize  *  and  the  tim¬ 
ber  of  thofe  trees  which  grow  upon  this  land,  is  generally  more  pli¬ 
able  than  that  which  grows  on  a  (hallow  or  drier  ground,  but  the 
wood  of  the  latter  is  much  more  compaft  and  hard.  The  proper 
diftance  that  oaks  fhould  be  planted  from  each  other,  in  woods, 
groves,  parks,  Sc c.  fhould  not  be  lefs  than  30  feet.  There  are  a 
great  number  of  trees  that  go  under  the  name  of  oak  in  divers  parts 
of  the  world,  but  there  is  no  where  fo  many  different  kinds  as  in 
America,  though  the  wood  is  not  nearfo  valuable  as  the  Englifh 
jodk.  In  times  of  fcarcity,  a  great  many  poor  people  have  made  bread 
-of  the  acorns  ;  and  the  poets  tell  us,  they  were  the  food  of  the  golden 
age  :  however,  they  are  heavy,  windy,  and  hard  to  digeft ;  therefore 
mankind,  in  thofe  early  ages,  mull  doubtlefs  have  had  a  better  di- 
geftion  than  we  have. 

The  leaves  of  the  oak  are  ftyptic,  a  little  bitterifh,  and  all  parts  of 
it  are  aftrrngent ;  they  have  often  been  preferibed  in  all  .forts  of 
■haemorrhages  and  fluxes  of  the  belly. 

Oak -leaf  galls.  Thefe  are  of  feveral  kinds  ;  the  remarkable  fpe- 
•Cics  called  the  mufhroom  gall  is  never  found  on  any  other  vegetable 
fubftance  but  thefe  leaves  ;  and  befide  this  there  are  a  great  number 
of  other  kinds. 

The  double  gall  of  thefe  leaves  is  very  Angular,  becaufe  the  ge¬ 
nerality  of  productions  of  this  kind  affedt  only  one  fide  of  a  leaf  or 
branch,  and  grow  all  oneway;  whereas  this  kind  of  gall  extends 
rtfeff  both  ways,  and  is  feen  on  each  fide  of  the  leaf,  in  form  of  two 
protuberances,  oppofite  the  one  to  the  other.  Thefe  are  of  differ¬ 
ently  irregular  lhapes,  but  their  natural  figure  feems  that  of  two 
cones,  with  broad  bafes,  and  very  obtufe  points,  though  fometimes 
they  are  round,  or  very  nearly  fo.  See  Plate  64,  and  65. 

1  hey  make  their  firft  appearance  on  the  leaf  in  April, andremain 
on  it  till  J  une,  or  longer.  They  are  at  firlt  green,  but  afterwards  ' 
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yellowilh,  and  are  fofter  to  the  touch  than  many  other  of  the  pro¬ 
ductions  of  this  kind  :  they  are  ufually  about  the  fize  of  a  large  pea, 
but  fometimes  they  grow  to  the  bignefs  of  a  nut.  When  opened 
they  areiound  to  be  of  that  kind,  which  arc  inhabited  each  by  one 
infedt  only,  and  each  contains  one  cavity.  The  cavity  in  this  is, 
however,  larger  than  in  any  other  gall  of  the  fize,  or  even  in  many 
others  of  three  times  the  fize  ;  the  lides  of  it  being  very  little  thicker 
than  the  fubftance  of  the  leaf. 

On  opening  thefe  leaf  galls,  which  are  properly  the  habitation  on¬ 
ly  of  one  animal,  it  is  cbmmon  to  find  two,  the  lfronger  preying 
upon  the  body  of  the  other,  and  lucking  it’s  juices,  as  it  does  thofe 
ot  the  leaf ;  often  it  is  found  wholly  employed  in  devouring  it’s  un¬ 
offending  neighbour  at  once  :  this  is  probably  the  cafe  when  it’s  time 
of  eating  is  nearly  over  :  and,  in  fine,  when  we  find  the  gall  inhabi-. 
ted  by  only  one  infeCl,  or  containing  only  one  chryfalis,  as  it  ought 
in  it’s  natural  ftate  to  do,  we  are  never  certain  that  this  is  the  pro¬ 
per  inhabitant,  as  it  may  be  one  of  thofe  deftroyers  who  has  eaten 
up  the  other,  and  fupplied  it’s  place. 

Oak  puceron,  a  very  remarkable  kind  of  pucerons,  which  bury 
themfelves  in  the  clefts  of  the  oak,  and  fome  other  trees,  and  getting 
into  the  crevices,  where  the  bark  is  a  little  feparated  from  the  wood, 
they  there  live  at  cafe,  and  feed  to  their  fill,  without  being  expofed 
to  their  common  enemies.  The  winged  ones  are  black,  and  the 
others  of  a  deep  brown  of  coffee  colour  ;  they  have  the  moft  re¬ 
markable  trunk  of  any  animal  in  the  world  ;  it  is  more  than  twice 
the  length  of  their  bodies,  and  has  not  it’s  origin  at  the  extremity  of 
the  head,  as  in  other  infedts,  but  is  fixed  into  the  breaft,  near  the 
origin  of  the  firft  pair  of  legs.  When  the  creature  is  walking,  ic 
carries  this  ftrai t  along  the  belly,  and  trailing  a  confiderable  length 
behind  it,  but  With  the  point  turned  up,  that  it  may  be  out  of  the 
way  of  accidents,  and  be  ready  to  fuck; 

OAKAM,  old  ropes  untwifted,  and  pulled  out  into  loofe  hemp, 
in  order  to  be  ufed  in  caulking  the  feams,  tree-nails,  and  bends  of  a 
fliip,  for  ftopping  or  preventing  leaks. 

OAR,  in  navigation,  a  long  piece  of  wood,  made  round,  where 
it  is  to  be  held  in  the  hand,  and  thin  and  broad  at  the  other  end,  for 
the  eafier  cutting  and  refilling  the  water,  and  confequently  moving 
the  veffel,  by  rowing.  Oars  for  fhipS  are  generally  cut  out  of  fir- 
timber,  thofe  for  barges  are  made  out  of  N  ew-  England  or  Dantzick 
rafters,  and  thofe  for  boats,  either  out  of  Englifh  alh,  or  fir-rafters, 
from  Norway. 

OAT,  a  grain,  of  which  there  are  feveral  fpeeies,  as  the  black, 
red,  white,  Sec.  and  which  are  cultivated  in  the  following  manner. 

Black  oats  are  commonly  fown  upon  an  etch  crop,  or  on  a  lay, 
which  they  plough  up  in  January,  when  the  earth  is  moift,  taking 
care  to  turn  the  turf  well,  and  to  lay  it  even  and  flat.  Oats  are  to 
be  fown  earlierin  thenorthern  parts  ofEngland  than  in  thefouthern. 

Oats  are  fown  with  a  broad  call,  at  twice,  as  they  do  barley,  har¬ 
rowing  it  well  in  ;  but  this  mull  always  be  harrowed  the.fa.me  way 
that  the  furrows  lie  of  a  lay,  or  but  very  little  acrofis,  for  fear  of 
railing  the  turf ;  but  upon  an  etch,  as  foon  as  the  land  is  ploughed 
on  an  edge,  they  fow  and  harrow  it  in  once  ;  then  fow  it  a  fecond 
time,  the  full  quantity,  and  harrow  it  five  or  fix  times  ever,  obferv¬ 
ing  to  harrow  it  once  or  twice  acrofs,  which  breaks  the  clods,  and 
covers  the  feed  better  than  harrowing  all  one  way.  They  common¬ 
ly  fow  them  upon  a  broad  ridge,  which  they  give  the  land  but  one 
ploughing  for.  The  ufual  time  for  fowing  black  oats  is,  in  the  be¬ 
ginning  of  February,  or  a  very  few  weeks  later,  fometimes  not  till 
the  beginning  of  March  :  they  are  a  hardy  grain,  and  will  bear  any 
thing  of  wet  or  cold.  Four  bufhelsof  feed  is  the  quantity  for  an  acre  ; 
but  they  grow  beft  on  a  moift  land,  though  they  will  not  mifs  any 
where.  The  farmer  knows  that  his  oats  are  ripe  when  the  ftalks 
turn  yellow,  the  grain  feels  hard,  and  the  hufk  begins  to  open,  and 
{hew  the  feed.  After  they  are  cut,  they  Ihould  lie  for  the  dew  and 
the  rain  to  plump  them,  and  make  them  threih  well ;  and,  if  weedv, 
to  kill  the  weeds :  but,  if  there  happen  much  rain,  they  mull  be  got 
in  again  as  foon  as  dry,  otherwife  the  oats  will  foon  fall  out  of  the 
hulks,  and  great  part  of  the  crop  be  loft. 

Red  oats  are  a  kind  of  corn  very  common  in  Sfaffordlhire,  and 
fome  of  the  northern  counties;  it  is  a  fort  of  naked  oat,  and  is  very 
proper  for  making  oat- meal,  becaufe  the  kernel  threlhesout  of  the 
hull,  without  carrying  it  to  the  mill,  or  drying  of  it.  "I  his  oat  is 
cultivated  in  the  fame  manner  as  barley. 

White  oats  are  commonly  fown  upon  an  etch,  after  wheat,  rye, 
or  barley  ;  they  only  give  the  land  one  ploughing,  and  fow  them, 
and  harrow  them,  as  they  do  the  black  oats,  except  the  land  is  fub- 
jedl  to  weeds  ;  in  that  cafe,  it  is  good  to  plough  up  the  wheat,  or 
rye  ftubble,  in  November,  which  will  make  it  rot  the  better,  and 
be  a  kind  of  winter  fallowing.  Only,  if  you  have  a  very  dry  burn¬ 
ing  ground,  which  black  oats  will  not  delight  in,  they  often  in  that 
cafe  fow  them  upon  a  lay.  March  and  April  are  the  ufual  times  of 
fowing  white  oats,  and  the  drier  the  weather  is  when  they  are  lewn, 
the  better  ;  they  grow  beft  upon  a  dry,  gravelly,  or  fandy  land,  and 
they  are  the  beft  of  all  to  be  fown  upona  land  very  fubjeft  to  weeds, 
becaufe,  being  fown  late,  they  allow  a  very  little  ploughing)  and, 
growing  very  thick  after  this,  they  overtop  the  weeds  iboner  than 
any  other  plant.  White  oats  generally  yield  about  the  fame  quantity 
as  thofe  of  the  black,  that  is,  about  twenty  bufhels  from  an  acre. 
Some  phyficians  have  greatly  recommendeda  diet  drink  rrfadeofi tats, 
in  various  diftempers.  The  method  of  preparing  the  drink  is  asfol- 
lows:  takeof  recent  oats  intire,  and  well  waftied,  one  pound  and  a 
half;  of  the  frelh  root  of  fuccory,  cut  into  Dices,  one  handful ; 
fpring  water,  twelve  pints  ;  boil  all  together  in  a  clean  earthen  vef¬ 
fel  to  the  confumption  of  half,  and  then  (train  the  liquor  through  a 
linen  cloth,  and  add  to  it  fix  ounces  of  coarfe  fugar,  and  halt  an 
ounce  of  fal  prunelte  ;  let  it  boil  again,  and  afterwards  be  taken  off 
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off  the  clear  liquor,  and  keep  it  in  a -  .  ,  •  - 

Two  ordinary  cup-full*  of  this  liquor,  given  twice  a  day,  three 
hours  before,  and  ns  many  after  dinner,  are  fud  to  do  wonders  in 
the  cure  of  all  kinds  of  fevers,  col ic  pni ns  p’cun f‘es  1  tches  cuta¬ 
neous  tumors,  and  hypochondriacal  diforders  :  as  alfo  m  clean  | 
the  kidnevs  from  fand,  and  opening  the  obfiruded  vjfcera.  The  ufc 
of  it  is  ordered  to  be  continued  thirteen  days  and,  if  the  patient 
cacochvmic,  a  gentle  purge  is  to  be  given  before  it  is  taken.  1 1 
accounted  a  great  preservative  againft  illnefs,  it  taken  thrice  a  year, 
in  fpring,  in  autumn,  and  in  the  dog  days  ;  and  the  inventor  of  it 
Joannes  de  S'.  Catherina,  is  faid  to  have  kept  himlclt  alive  by  it  to 
the  age  of  120  years,  without  any  difeafe. 

Oats,  wild,  or  oat- grafs,  a  weed  dreaded  by  farmers,  and  very 
prejudicial  to  crops  of' barley,  and  other  grain.  A  remedy  againtt 
them,  is,  to  fow  the  land  with  beans,  and  when  thefeare  about  three 
inches  high,  to  turn  fheep  upon  the  ground,  about  20  to  an  acre, 
which  will  eat  up  all  the  fhoots  of  the  wild  cats,  and  not  touch  the 

beans.  .  .  . 

OATH,  jusjurandum ,  is  a  folemn  affirmation,  m  which  the  per¬ 
sons  fworn  invoke  the  Almighty  to  witnefs  that  their  teftimony  is 
true,  renouncing  all  claim  tohis  mercy,  andcalling  forhis  vengeance, 
if  it  be  falfe  :  on  which  account  fuch  an  oath  is  termed  Jacramentum, 
a  holy  hand  or  tie  ;  and  it  is  alfo  called  a  corporal  oath,  becaufe  the 
perfon  who  takes  it  lavs  his  right  hand  on  the  book  of  the  Evange- 
lifts,  which  book  he  k’iffcs. 

Bv  ffatute,  all  that  bear  officesof  any  kind  under  the  government, 
members  of  the  houfe  of  commons,  ecclefiaftical  perfons,  members 
of  colleges,  fchoolmafters,  ferjeants  at  law,  counfellors,  attornies, 
folicitors,  advocates,  prodfors,  &c.  are  required  to  take  the  oaths  of 
allegiance,  fupremaev,  and  abjuration  :  all  perfons  neglecting  or  re- 
fufing  to  take  their  oaths  are  declared  to  be  incapable  of  executing 
their  offices  and  employments,  of  filing  at  law,  of  being  guardians, 
executors,  &c.  and  are  liable  to  the  forfeiture  of  500 /. 

Oath,  coronation,  is  conceived  in  the  following  terms  :  The  arch - 
bijhop  or  bijhop Jhall Jay,  Will  you  folemnly  promife  and  (wear  to  go¬ 
vern  the  people  of  this  kingdom  of  England,  and  the  dominions 
thereto  belonging.according  to  the  ftatutes  in  parliament  agreed  on, 
and  the  laws  and  culloms  of  the  fame  r  The  king  or  queen  Jhall  fay,  I 
folemnly  promife  fo  to  do.  Archbijhop  or  bijhop.  Will  you,  to  your 
power,  caufe  law  and  jultice,  in  mercy,  to  be  executed  in  all  your 
judgments:1  King  or  queen,*  I  will.  Archbijhop  or  bijhop.  Will  you, 
to  the  utmoft  of  your  power,  maintain  the  laws  of  God,  the  true 
profeffion  of  the  Gofpel,  and  the  proteftant  reformed  religion,  efta- 
blifhed  by  the  law?  and  will  you  preferve  unto  the  bithopsand  clergy 
of  this  realm,  and  to  the  churches  committed  to  their  charge,  all 
fuch  rights  and  privileges,  as  by  law  door  (hall  appertain  to  them, 
or  any  of  them  ?  King  or  queen.  All  this  I  promife  to  do. 

AJterthis  the  king  or  queen,  lading  his  or  her  hand  upon  the  holy  Gof- 
pels, Jhall Jay,  The  things  which  1  have  here  before  promifed,  I  will 
perform  and  keep.  So  help  me  God.  And  then  Jhall  kifs  the  book. 

OAZY,  or  oasv  ground,  denotes  foft,  flimy,  or  muddy  ground. 

OBADIAH,  or,  the  Prophecy  oj Obadiah,  a  canonical  book  of 
the  Old  Teltamenf,  which  is  contained  in  one  fingle  chapter,  and 
is  partly  an  inve&ive  again (1  the  cruelty  of  the  Edomites*  who 
mocked  and  derided  the  children  of  Ifrael,  as  they  paffed  into  cap¬ 
tivity,  and  with  other  enemies,  their  confederates,  invaded  and  op- 
prefled  thofe  Grangers,  and  divided  the  ff  oil  among  thcmfelves:  and 
partly  a  predidfion  of  the  deliverance  of  Ifrael,  and  of  the -vi&ory 
and  triumph  of  the  whole  church  over  her  enemies.  The  time  of 
this  prophet’s  life  is  unknown. 

OBELISK,  in  architecture,  a  truncated,  quadrangular,  and  {len¬ 
der  pyramid,  raifed  as  an  ornament,  and  frequently  charged  either 
with  inferiptions  or  hieroglyphics.  The  proportions  in  the  height 
and  thicknefs  are  nearly  the  fame  in  all  obeiijks,  their  height  being 
nine,  or  nine  and  a  half,  and  fometimes  ten  times  their  thicknefs  ; 
and  their  diameter  at  the  top  never  lels  than  half,  and  never  great¬ 
er  than  three  fourths  of  that  at  the  bottom. 

OBEY,  in  the  manege.  A  horfe  is  faid  to  obey  the  hand  and 
beds,  to  obey  the  aids  or  helps,  when  he  knows  and  anfwers  them 
according  to  demand. 

OBJ  EOT,  fomething  apprehended,  or  prefented  to  the  mind,  by 
fenfation,  or  by  imagination.  An  objett  is  fomething  that  affc&s  us 
by  it’s  prefence,  that  moves  the  eye,  ear,  or  fome  other  of  the  or¬ 
gans  of  fenfe  ;  or,  at  leaft,  is  reprefented  to  us  by  the  imagination. 

OBJEC  1'ION,  in  reasoning,  fomething  urged  to  overthrow  a 
pofition  ;  or  a  difficulty  railed  again!!  an  allegation,  or  propofition, 

of  a  perfon  with  whom  we  are  difputing. 

OBI  1  ,  among  chriltians,  a  funeral  folemnity,  or  office  for  the 
dead,  moll  commonly  performed  when  the  corpfeliesin  the  church 
uninterred. 


OBLAT  IONS,  Offerings,  properly  denote  things  offered  to 
God.  In  the  canon-law,  oblations  are  defined  to  be  anything  of¬ 
fered  by  godly  Chnftians  to  God,  and  the  church,  i.  e.  to  the  priefts, 
whether  they  be  moveables,  or  immoveables. 

Oblations  are  now  in  the  nature  of  tythes,  and  recoverable  in  the 
ecclefiaftical  courts. 

OBLIGATION,  in  general,  denotes  any  a£l  whereby  a  perfon 
becomes  bound  to  another,  to  do  fomething  ;  as  to  pay  a  (urn  of 
money,  be  furety,  or  the  like.  3 

Obligations  are  of  three  kinds,  viz.  natural,  civil,  and  mixed 
Natural  obligations  areintirely  founded  on  natural  equity  ;  civil  obli¬ 
gations,  on  civil  authority  alone,  without  any  foundation  in  natural 
equity  ;  and  mixed  obligations  are  thofe  which,  being  founded  in  na¬ 
tural  equity,  are  further  enforced  by  civil  authority. 

OBLIGATO,  in  the  Italian  mufic,  fignifies  for,  on  purpofe for , 

or  necej/ ary,  as  doi  viohni  obligati ,  on  purpofe  for  two  violins  ;  and 
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foof  other  things,  as  con  fagotto  obligato,  that  muft  be  played  with  ? 
baffoon,  &c.  '  a 

OBLIQUATION,  in  catoptrics.  Cathetus  of  obliquation  is  a 
right  line  drawn  perpendicular  to  a  mirror,  in  the  point  of  incj 
dence,  or  reflection  of  a  ray.  See  the  article  Cathetus. 

OBLIQUE,  in  geometry,  fomething  afiant,  or  that  deviates  from 
the  perpendicular.  Thus  an  oblique  angle,  is  either  an  acute  or 
tufe  one,  i.  e.  any  angle  except  a  right  one.  See  the  article  An' 
gle.  Oblique-angled  triangle  is  that  whofe  angles  are,  oblique  ;  i  e 
either  obtule,  or  acute.  Oblique  circle,  in  the  ftereographical  pro.’ 
jeCtion  of  the  fphere,  any  circle  that  is  oblique  to  the  plane'of  pro 
jeCtion.  '  Oblique  line,  a  line  which,  falling  on  another,  makes  an 
oblii  jue  angle. 

Oblique  Planes,  in  dialling,  are  thofe  which  reelincfrom  the 
zenith,  or  incline  towards  the  horizon.  See  the  articles  Dial  and 
Plane.  The  obliquity,  or  quantity  of  this  inclination,  or  rtclina. 
tion,  may  be  found  by  means  of  a  quadrant. 

Oblique  percujfton,  is  that  wherein  the  direction  of  the  ftriHnt* 
body  is  not  perpendicular  to  the  body  ftruck,  or  it  is  not  in  a  line 
with  it’s  center  of  gravity.  The  ratio  an  oblique  ftroke  bears  to  a 
perpendicular  one,  is  demonftrated  to  be  as  the  line  of  the  angle  of 
incidence  to  the  radius. 

Oblique  projection ,  in  mechanics,  is  that  where  a  body  is  im. 
pel  1  ed  in  a  line  of  direction,  which  makes  an  oblique  angle  with  the 
horizontal  line. 

Oblique  Sailing,  in  navigation,  is  when  a  fhip  fails  upon 
fome  rhumb  between  the  four  cardinal  points,  making  an  oblique  an¬ 
gle  with  the  meridian  ;  in  which  cafe,  (lie  continually  changes  both 
latitude  and  longitude.  See  the  article  Sailing,  in  the  Syfiem. 

Oblique  Sphere,  is  where  the  pole  is  elevated  any  number  of 
degrees  lefs  than  90°  ;  in  which  cafe,  the  axis  of  the  world,  the 
equator,  and  parallels  of  declination  will  eui  the  horizon  obliquely. 
See  the  article  Sphere. 

Oblique  Cases,  in  grammar,  are  all  the  cafes  except  the  no¬ 
minative.  Ste  the  article  Case,  in  the  Syftem  ofGRAMMAR. 

OBUQUO,  in  the  Italian  mufic,  fignifies  two  breves  tied  toge¬ 
ther,  w'hich  make  but  one  body,  whence  it  is  named  in  Italian  neta 
d'un  corpo  Jolo  \  fometimes  there  is  a  tail,  on  the  right  or  left  fide 
either  afeending  or  descending. 

OBLIQUUS,  in  anatomy,  oblique,  a  name  given  to  fcveral  muf- 
des,  particularly  in  the  head,  eyes,  and  abdomen.  See  the  article 
Frontales  fora  fuller defeription. 

The  oblique  mufcles  of  the  eve,  called  alfo  rota/ores,  are  two,  a 
larger  and  a  fmaller.  The  firft,  which  is  alfo  called  obtiquusjaperior, 
or trochlearis,  the  greater,  upper,  or  trochlear  oblique  mufcleof  the 
eye,  has  it  s  origin  near  the  recti,  and  paffes  through  a  Angular 
trochlea,  of  an  almoft  cartilaginous  ftructure,  near  the  large  canthus 
of  the  eye;  from  thence  it  again  turns  back,  and  is  inferted  into  the 
upper  part  of  the  eye,  near  it’s  middle  :  hence  it  obliquely  deprdTes 
the  pupil,  and  in  fome  degree  draws  it  outwards.  The  obliauus 
minor,  the  leffer  oblique  mufcleof  the  eye,  arifes  from  the  anterior 
and  inner  part  of  the  orbit,  not  far  from  the  nafal  canal;  itfurrounds 
obliquely  the  lower  part  of  the  bulb,  and  is  inferted  into  its  exterior 
part,  near  the  middle.  Hence  it  moves  the  pupil  of  the  eye  ob¬ 
liquely  upwards;  but  both  thefc  mufcles  afling  together,  draw  it 
forwards,  and  thus  they  arc  the  antagoniftsof  the  recti,  which  draw 
it  backwards. 

1  he  obhque  mufcleof  the  car,  called  alfo  by  fome  the  femi-circu- 
laris,  is  one  of  the  three  mufcles  of  the  malleus,,  and  is  fituated  in 
the  external  and  bony  part  of  the  ductus  Eutlachii,  from  whence 
paffing  a  little  upwards,  and  backwards  through  the  canal,  it  is 
inferted  into  the  larged  procefs  of  the  malleus,  and  ferves  to  relax 
and  ftraiten,  in  various  degrees,  the  membrane  of  the  tympanum. 

The  obhque  defeendents  are  a  pairof  mufcles  of  the  abdomen,  that 
arife  from  the  fifth  rib  to  the  eleventh,  arid  terminate,  by  theirapo- 
neurofes,  in  the  fpine  of  the  ilium,  thp  os  pubis,  and  the  linea 
alba;  however,  feveral  fibres  pafs  through  them.  The  oblique 
afeendents  are  a  pair  of  mulcles  that  arife  from  theoffa  ilei,  the  os 
facrum,  and  fpines  of  the  loins  ;  and  are  inferted  partly  in  the  lower 
fide  of  the  fpurious  ribs,  and  partly  in  the  linea  alba.  There  is  an 
annulusor  ring  in  the  lower  part  of  the  oblique  defeendents;  and  a 
perforation  in  the  oblique  afeendents,  ferving  for  giving  paffage  to 
proceffes  of  the  peritonaeum,  and  the  fpermatic  veffels  in  man,  and 
to  the  ligamenta  rotunda  of  the  uterus  in  women. 

OBLONG,  in  general,  denotes  a  figure  that  is  longer  than 
broad  ;  fuch  is  a  parallelogram,  ellipfis,  &c. 

OBREP 1 ITIOUS,  Obreptitius,  a  quality  of  letters  patent, 
or  any  other  inftrument  which  confers  a  favour,  title,  or  concdlion ; 
denoting  it  obtained  of  a  fuperior  by  furprize,  or  by  concealing 
from  him  the  truth,  which  was  neceffary  to  have  been  expreffed,  ia 
order  to  render  it  valid. 

OBSCUR17  Y,  that  which  denominates  a  thing  obfeure. 

^ .  Obfcurity  is  a  fault  that  may  either  be  in  the  perception,  or  the 
diction.  Obfcurity  in  the  perception  arifes  chiefly  hence,  that  we  do 
not  conceive  things  as  they  are,  or  as  we  find  them  ;  but  as  we 
judge  them  to  be  before  we  know  them. 

Obfcurity  in  the  duTnon  may  arife,  firft,  from  the  ambiguity  of 
the  (enfe  of  words  ;  fecondly,  from  the  figures  or  ornaments  of 
rhetoric  ;  thirdly,  from  the  novelty  or  obfoletenefs  of  the  words. 

OBSECRA7  ION,,  obfccratio,  in  rhetoric,  a  figure  whereby  the 
orator  implores  the  afliftanceof  God,  or  man.  This  figure  Cicero 
makes  admirable  ufe  of,  for  K.  Deiotarus,  to  Caefar.  Per  dexteram 
te  ifiam  oro,  quam  regi  Deiotaro  bofpes  hofpiti  porrexijli :  ijlam,  inquam , 
dexteram  non  tam  in  bellisiA  in  prccliis,  quarn  in  promijTis  fide  fimuorem. 
i  hus  alfo  Virgil : 

£>uod  te per  cceli  jucundum  lumen,  iA  auras , 

Per  gemtorem  oro,  per  Jpemfurgcntis  lull, 

Eripe  me  his ,  invifle,  malls - 
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OBSEQUIES,  funeral  folemnities,  or  ceremonies  performed  at 
the  burials  of  eminent  perfonages.  See  Funeral,  &c. 

OBSERVATION,  the  a£t  of  taking  notice  of  things  and  per- 

•  fons;  figuratively,  a  remark,  animadverlion  ;  a  notion  gained  by 
obferving. 

Observation,  in  the  fea-language,  the  taking  of  the  fun’s,  or 
any  liar’s  meridian  altitude,  in  order  thereby  to  find  the  latitude. 

OBSERVATORY,  a  place  deftined  for  obferving  heavenly 
bodies  ;  or  a  building  ufually  in  form  of  a  tower,  raifed  on  fome 
eminence,  and  covered  with  a  terrace,  for  making  aftronomical  ob- 
fervations.  The  more  celebrated  obfervqtorirs  are, — r.  The  Green¬ 
wich  obfervatory,  builtini6y6,  bvorderof  king  Charles  II.  at  the 
folicitation  of  Sir  Jonas  Moor,  and  Sir  Chriftopher  Wren ;  andfur- 
nifhed  with  the  mod  accurate  inflruments  by  the  fame  ;  particularly 
3  noble  fextant  of  feven  feet  radius,  with  telefcope-lights. 

The  Greenwich  obfervatory  is  found,  by  very  accurate  obferva- 
tions,  to  lie  in  <;  28/ 30// north  latitude. 

The  Paris  obfervatory,  built  by  Louis  XIV.  in  Fauxbourg  St. 
Jaques.  It  is  a  very  lingular,  but  withal  a  very  magnificent  build¬ 
ing;  the  defign  of  M.  Perrault.  It  is  eightv  feet  high,  and  at  top 
is  a  terrace.  It  is  here  M.  dela  Hire,  M.  Caffini,  &c.  have  been 
employed.  This  obfervatory  was  begun  in  1664,  and  finiflied  in 
1672.  The  difference  in  longitude  between  this  and  the  Greenwich 
obfrvatory  is  20°  2o/  weft. 

In  the  Paris  obfervatory  is  a  cave,  or  cellar,  of  170  feet  defeent, 
for  experiments  that  are  to  be  made  far  from  the  fun,  particularly 
l'uch  as  relate  to  congelations,  refrigerations,  indurations,  confcrva- 
tions,  &c. 

In  this  cave  there  is  a  thermometer  of  M.  de  la  Hire,  which  is 
always  at  the  fame  height,  and  indicating  the  temperature  of  the 
place  to  be  always  the  fame. 

■  Tycho  Brahe’s  obfervatory  was  in  the  little  ifland  Ween,  or  the 
Scarlet  Ifland,  between  the  coafts  of  Schonen  and  Zealand,  in  the 
Baltic.  It,  was  erebled  and  furnifhed  with  inftruments  at  his  own 
expence;  and  was  called  by  him  Uraniburgh.  In  this  place  he 
fpent  twenty  years  in  obferving  the  ftars.  The  rcfult  is  his  Ca¬ 
talogue. 

Pekin  obfervatory.  Father  Le  Compte  deferibes  a  very  magni- 

•  ficent  obfervatory,  ereiffed  and  furnifhed  by  the  late  emperor  of 
China,  in  his  capital,  at  the  interceflion  of  fome  Jefuit  milTionaries, 
chiefly  father  Verbieft,  whom  he  made  his  chief  obferver. 

The  inftruments  are  exceedingly  large  ;  but  the  divilionsare  lefs 
accurate,  and  the  contrivance,  in  fome  refpebfs,  lefs  commodious 
than  thofe  of  the  Europeans.  The  chief  are  the  armillary  zodiacal 
fphere,  of  fix  Paris  feet  diameter,  an  equinoftial  fphere  fix  feet 
diameter,  an  azimuthal  horizon  fix  feet  diameter,  a  large  quadrant 
fix  feet  radius,  a  fextant  eight  feet  radius,  and  a  celeftial  globe  fix 
feet  diameter. 

OBSTRUCTION,  in  medicine,  is  when  the  fluids  can  no  longer 
pafs  through  the  veflels  of  a  particular  part  ;  and  may  happen  from 
the  increafe  of  vifeidity  of  the  fluid  ;  and  diminution  of  the  capacity 
of  the  veflels  ;  or  a  concurrence  of  both  thefe  caufes.  Thefe  are 
more  or  lefs  difficultly  removed,  according  to  the  age,  conllitution, 
&c.  of  the  patient. 

OBTURATOR,  in  anatomy,  a  name  for  the  two  mufcles  of  the 
thigh,  one  of  which  is  the  marfupialis,  and  is  called  obturator  in- 
ternus,  and  the  other  obturator  externus.  Thefe  two  mufcles  fhut 
up  the  foramen  or  aperture  between  the  os  pubis  and  the  hip-bone. 

OBTUSE,  fignifies  blunt,  dull,&c.  in  oppofition  to  acute,  lharp, 
&c.  thus  we  fay  obtufe  angle,  obtufe  angled  triangle,  Sic.  See  Angle. 

OCCIDENT,  ingeography,  theweftwardquarter  of  the  horizon, 
or  that  part  of  the  horizon  where  the  ecliptic,  or  the  fun  therein,  de- 
fcendsintothelowerhcmifphere,  incontradiftinclionto  orient.  Hence 
we  ufe  the  word  occidental ,  for  any  thing  belonging  to  the  weft,  as 
occidental  bezoar,  occidental  pearl,  &c. 

OCCIPITAL,  in  anatomy,  a  term  applied  to  the  parts  of  the 
occiput.  See  the  article  Occiput. 

OCCIPITALES,  or  the  Occipital  Muscles,  arife  on  each 
fide  from  the  os  occipitis,  where  it  adheres  to  the  temporal  bones : 
they  afeend  upwards  over  theofla  bregmatis,  and  join  their  aponeu- 
rofes  with  the  frontal  ones,  to  which  they  feem  to  afford  their  fixed 
point :  they,  together  with  the  frontal  ones,  cover  the  head  as  it 
were  with  a  helmet,  or  cap,  and  they  aflift  their  actions. 

OCCIPITIS  Os,  the  Occipital  Bone,  in  anatomy,  the 
fourth  bone  of  the  cranium,  fo  called  from  it’s  fituation  in  the  oc¬ 
ciput,  or  back  part  of  the  fcull.  See  the  article  Scull.  It’s 
figure  refemblesa  lozenge,  irregularly  notched,  or  indented  ;  being 
convex  on  the  outfide,  and  concave  within.  It  is  very  thick,  and 
has  a  protuberance  about  the  middle  of  it’s  convex  fide  ;  it  has  alfo 
three  apophyfes,  two  of  which  are  condyloide,  ferving  for  it’s  arti¬ 
culation  with  the  upper  vertebra  of  the  neck,  whereby  the  whole 
head  is  fupported. 

OCCIPITO frontalis.  Albinus  calls  it  epicranium.  It  rifes  from 
the  pofterior  part  of  the  occiput,  goes  over  the  upper  part  of  the  os 
parietale  and  os  frontis,  and  is  loft  in  the  eye-brows.  It  is  a  very 
thin  mufcle  :  it’s  office  is,  to  raife  the  eye-brows,  and  wrinkle  the 
forehead.  It  is  antagonift  to  the  corrugator  Coiterii. 

OCCIPUT,  in  anatomy,  the  hinder  part  of  the  head,  or  fcull. 

OCCULT,  fomething  fecret,  hidden,  or  invilible.  The  occult 
feiences  are,  magic,  necromancy,  cabbala,  See. 

Occult,  in  geometry,  is  ufed  for  a  line  that  is  fcarce  perceiv¬ 
able,  drawn  with  the  point  of  thecompafles,  ora  black-lead  pencil. 

Occult,  or  dry  lines,  are  ufed  in  feveral  operations  ;  as  the  railing 
of  plans,  deligns  of  building,  pieces  of  perlpebtive,  &c.  They  are 
to  beeffaced,  when  the  work  is  finiflied. 

OCCULTATION,  in  aftronomy,  the  time  a  ftar  or  planet  is 
hid  from  our  fight,  by  the  interpofition  of  the  body  of  the  moon,  or 
of  fome  other  planet.  See  the  article  Eclipse. 


OCCUPIERS^/- walling,  a  term  in  the  fait- works  for  the  perfons 
who  are  the  fworn  officers,  that  allot,  in  particular  places,  what 
quantity  of  fait  is  to  be  made,  that  the  markets  may  not  be  over- 
flocked,  and  fee  that  all  is  carried  fairly  and  equally  between  the  lord 
and  tenant.  Thefe  perfons  always  appoint  how  many  hqufes  fhall 
work  at  a  time  ;  and,  when  there  is  fait  to  be  made,  theie  appoint 
a  cryer  to  proclaim  it  to  all  the  workers,  that  they  may  put  to  their 
fires  at  the  fame  time  ;  and  a  like  proclaiming  of  the  time  when  they 
fhall  leave  off  ;  and  thofe,  who  continue  to  work  after  this  prohibi¬ 
tion,  are  to  have  their  fait  fpoiled  ordeftroyed. 

OCEAN ,  in  geography,  that  vaft  collection  of  fait  and  navigable 
w’aters,  in  which  the  two  continents,  the  firft  including  Europe, 
Alia,  and  Africa;  and  the  lift  America,  are  inclofed  like  iflands. 
1  he  ocean  is  diftinguifhed  into  three  grand  divifiuns.  r.  The  At¬ 
lantic  ocean,  which  divides  Europe  and  Africa  from  America,  which 
is  generally  about  three  thoufand  miles  wide.  2.  The  Pacific  ocean , 
or  South-fea,  which  divides  America  from  Alia,  and  is  generally 
about  ten  thoufand  miles  over.  And  g.  I  he  Indian  ocean,  w'hich 
feparates  the  Eaft  Indies  from  Africa,  which  is  three  thoufand 
miles  over.  The  other  feas,  which  are  called  oceans,  are  only  parts 
or  branches  of  thefe,  and  ufually  receive  their  names  from  the  coun¬ 
tries  they  border  upon. 

OCHRE,  ochra,  in  natural  hiftory,  a  genus  of  earths,  flightly  co¬ 
herent,  and  compofed  of  fine,  fmooth,  foft,  argillaceous  particles, 
rough  to  the  touch,  and  readily  diffufible  in  water.  Ochres  are  of 
variouscolours,  as  red,  yellow’,  blue,  brown,  green,  &c.  Of  the 
red  there  are  eleven  fpecies,  of  the  yellow  as  many,  of  blue  one,  of 
browm  two,  of  green  one,  and  of  black  two.  Ail  w-hich  have,  at 
one  time  or  other,  been  ufed  in  painting, 

OCIANDRIA,  in  botany,  one  of  the  claffes  of  plants  efta- 
blifhed  by  Linnaeus,  the  eighth  in  order  ;  the  charadlers  of  which 
are,  that  all  the  plants  comprehended  in  it  have  hermaphrodite 
flowers,  and  eight  ftamina  or  male  parts  in  each.  It  is  fubdivided 
into  orders,  which  are  denominated  from  the  number  of  piftils  con¬ 
tained  in  each  flower  :  thus  the  offandria  monogynia  contain  eight 
(lamina,  and  only  one  piftil ;  the  oElundria  digynia,  eight  ftamina,  and 
two  piftils  ;  and  fo  on,  trigynia,  tetragynia.  Sec.  denoting  three,  four, 
See.  piftils. 

OClANT,  orOcTiLE,  in  aftronomy,  that  afpedt  of  two  pla¬ 
nets,  wherein  they  are  diftant  an  eighth  part  of  a  circle,  or  45°  from 
each  other. 

OCTAVE,  in  mufic.  Refer  to  Syftem  of  Music. 

Octave,  in  law,  fignifies  the  eighth  day  inclufive  after  any  feaft, 
which  fpaceis  alfo  called  utas. 

OCTOBER,  in  chronology,  the  tenth  month  of  the  Julian  year, 
confiding  of  thirty  -one  days  ;  it  obtained  the  name  of  Odober  from 
it’s  being  the  eighth  month  in  the  calendar  of  Romulus.  See  the 
article  Month  and  Year. 

OCULA  1  US  lapis,  the  eyed-ftone,  called  alfo  the  pudding-fone. 
It  is  formed  of  a  great  number  of  pebbles,  of  a  fmall  (ize,  immerfed, 
and  formerly  bedded,  in  a  flinty  cement,  almoft  as  hard  as  the  ftones 
themlelves,  and  in  fome  fpecies  not  at  all  fo.  The  refemblance  of 
thefe  round  pebbles,  when  the  mafs  was  cut,  to  the  eyes  of  ani¬ 
mals,^  probably  gave  origin  to  this  name.  See  Plate  55.  Clefs  V. 
OCOLUS,  the  eye,  in  anatomy.  See  the  article  Eye. 

Oculus  Beli,  in  natural  hiftory,  one  of  the  femi-pellucid  gems, 
of  a  greyifti  white  colour,  variegated  with  yellow',  and  wfith  a  black 
central  nucleus :  it  is  of  a  roundifti  form,  and  it’s  variegations  very 
beautifully  reprefent  the  pupil  and  iris  of  the  eye  ;  whence  it’s  name. 
See  Plate  55.  C/afsV. 

Oculus  Mundi,  one  of  the  femi-pellucid  gems,  of  a  whitifh 
grey  colour,  without  any  variegations.  It  is  of  the  hardnefs  of  the 
agate,  and  takes  a  tolerable  polffh ;  when  thrown  into  w'ater,  it  has, 
in  a  great  meafure,  the  property  of  the  oculus  mundi,  the  whole  ftone 
becomes  greatly  more  bright  and  lucid,  and  the  grey  part  becomes 
of  a  plainly  yellowifh  caft. 

ODE,  in  poetry,  a  fong,  or  compofition  proper  to  be  fung. 
Among  the  ancients,  odes  fignified  no  more  than  forigs  ;  but  wfith 
us  they  are  very  different  things.  The  ancient  odes  w'ere  generally 
compofed  in  honour  of  their  gods,  as  many  of  thofe  of  Pindar  and 
Horace  are. 

Thefe  had  originally  but  one  ftanza,  or  ftrophe,  but  afterwards 
they  w’ere  divided  into  three  parts,  the  ftrophe,  the  antiftrophe,  and 
the  epode.  The  priefts  going  round  the  altar  finging  the  praifes  of 
the  gods,  called  the  firft  entrance,  when  they  turned  to  the  left,  tne 
ftrophe  :  the  fecond,  turning  to  the  right,  they  called  antiftrophe,  or 
returning;  and  laftly,  (landing  before  the  altar,  they  fung  the  re¬ 
mainder,  w'hich  they  called  the  epode. 

Heroes  and  triumphs  were  alfo  fubje&s  for  the  ode  ;  and  in  courfe 
of  time,  love  and  entertainments  were  likewife  thought  very  fuitable 
to  it.  Here  Anacreon  and  Sappho  excelled,  and  Horace  has  left  us 
fome  of  both  foris  written  with  peculiar  fwcetnefs  and  elegance. 
Among  the  moderns,  Dryden’s  ode  on  St.  Cecilia’s  day,  and  Pope’s 
on  the  fame  fubjedl,  arejuftly  allowed  to  exceed  every  thing  of  the 
kind,  either  in  this,  or  in  any  of  the  modern  languages. 

The  diftinguifhing  chara&er  of  an  ode  is  fweetnefs ;  the  poet  is 
to  foothe  the  minds  of  his  readers  by  the  variety  of  his  verfe,  and 
the  delicacy  of  words  ;  the  beauty  of  numbers,  and  the  livelinefs  of 
expreflions  :  for  variety  of  numbers  is  effential  ;othe  ode.  At  firft, 
indeed,  the  verfe  of  the  ode  was  but  of  one  kind,  but  for  the  fake  of 
pleafure,  and  to  adapt  it  to  mufic,  the  poets  fo  varied  the  numbers 
and  feet,  that  their  kinds  are  now  almoft  innumerable.  One  of  he 
mod  confiderable  is  the  Pindaric,  diftinguilhed  by  it’s  boidnefs,  and 
the  rapidity  of  it’s  flights. 

An  ode  may  either  be  fublime  or  of  the  lower  drain,  jocofe  or  fe- 
rious,  mournful  or  exulting,  even  fometimes  fatiricai,  but  never 
epigrammatical  ;  and,  in  (horf,  it  may  confift  of  wit,  but  not  of 
thac  turn  which  is  the  peculiar  chara&eriftic  of  an  epigram. 

ODIN, 


ODIN  in  mythology,  called  alfo  in  the  dialed!  of _*kc  Anglo- 

Saxons  IVoden  or  fVodan,  a  name  given  by  the 

rhfir  fonreme  God,  and  affumed,  about  feventy  >ears  before  tne 
Chriftian  $ra  by  Siege,  a  Scythian  prince,  who  conquered  the  nor- 

^ODYSSEE,  Odyssea,  an  epic  poem,  containing  the  adventures 
of  Ulvlfes  in  his  return  from  thefiege  of  1  roy  to  Ithica,  compofed 
by  Homer.  The  defign  of  the  Odyffee,  fays  F.  Boffu,  was  to  lndruft 
the  Hates,  confidcred  in  their  feveral  private  capacities.  See  the  ar- 

^Thetruth  or  moral,  whereon  this  fable  is  founded,  being,  that  a 
perfon’s  abfence  from  home,  fo  that  he  cannot  have  an  eye  to  his 
Affairs,  occafions  great  diforders  ;  accordingly  the  hero  s  abfence  is 
the  principal  and  moft  eiTential  atfion  of  the  piece,  and  takes  up  the 
greateft  part  of  the  poem.  This  poem,  Boflu  adds,  is  calculated 
more  for  the  people  than  the  Iliad  is,  where  the  fubje&s  are  rather 
ill  ufed  from  the  bad  conduft  of  the  princes  than  by  their  own 
fault.  The  great  names  of  hero,  Ulyfles,  &c.  do  not  here  reprefen 
the  pooreft  peafants  lefs  than  princes;  the  meaneft  people  areas 
liable  to  ruin  their  eflates  and  families  by  negligence,  &c.  as  the 
greateft,  and  accordingly  have  as  much  need  of  Homer  s  leaures, 
and  are  as  capable  of  profiting  by  them  as  kings  themfelves.  bee 

MBLMOTH’s  quarto  edition  of  Homer’s  works. 

OECONQMICS,  the  art  of  managing  the  affairs  of  a  family,  or 
Community ;  and  hence  the  perfon  who  takes  care  of  the  revenues, 
and  other  affairs  of  churches,  monafteries,  and  the  like,  is  termed 

CECONOMY,  the  prudent  cotidudf,  or  difereet  and  frugal  ma¬ 
nagement  of  a  man’s  eftate,  or  that  of  another.  ,  , 

Animal  (Economy,  the  firft  branch  of  the  theory  of  medicine; 
er  that  which  explains  the  parts  of  the  human  body,  their  flrudfure 
and  ufe,  the  nature  and  caufes  of  life  and  health,  and  the  effedls,  or 
phoenomena  arifing  from  them.  Legal  (Economy  denotes  the  Jew- 
ifli  difpenfation  ;  and  Evangelical  GEconomy,  the  chnltian  difpen- 

fation.  .  ,  _  ,  r 

CECUMENICAL,  (formed  of  the  Greek  omu/csvmo;,  of  mxx/j isvn, 

the  habitable  earth,  or  the  whole  earth,)  fignifies  as  much  as  general, 
or  univerfal.  In  this  fenfe  we  fay,  an  oecumenical  council ,  or  fy nod  ; 
meaning  one  at  which  the  whole  Chriftian  church  affifted,  or  to 
which  they  were  invited. 

OEDEMA,  or  phlegmatic  tumor,  in  medicine  and  furgery,  a  fort 
of  tumor  attended  with  palencfs  and  cold,  yielding  little  refiftance, 
retaining  the  print  of  the  finger  when  prefTed  with  it,  and  accompa¬ 
nied  with  little  or  no  pain.  See  the  article  Tumor. 

This  tumor  obtains  no  certain  fituationin  any  particular  part  of 
the  body,  fince  the  head,  eye-lids,  hands,  fometimes  part,  fometimes 
the  whole  body,  is  afflifted  with  it.  When  the  laft-mentioned  is 
the  cafe,  the  patient  is  faid  to  be  troubled  with  a  cachexy,  leuco- 
phlegmatia,  or  dropfy.  See  the  article  Cachexy,  &c. 

But  if  any  part  of  the  body  is  more  fubjeft  to  this  diforder  than 
another,  it  is  certainly  the  feet,  which  are  at  that  time  called  fwel- 
led  or  oedeniatous  feet.  We  (hall  treat  diltindfly  of  them  in  this 
place,  that  it  may  appear  what  is  the  true  nature  and  rational  me¬ 
thod  of  phlegmatic  tumors  in  whatever  part  of  the  body  they  fhall 
be  found. 

The  proximate  caufe  of  an  oedema ,  fays  Heifter,  is  doubtlefs  to 
be  found  in  the  too  great  ferofity  or  vifeidity  of  the  blood,  which 
Magnates  in  the  very  minuteft  veficles  of  the  fat,  or  tunica  cellulofa, 
and  by  this  means  ftretches  out  the  fkin,  with  which  it  is  immedi¬ 
ately  covered.  This  vitiated  ftate  of  the  blood  chiefly  arifes  in  men 
who  are  either  of  a  cold  and  phlegmatic  habit  of  body,  or  are  ad¬ 
vanced  in  years.  It  chiefly  falls  upon  them  in  cold  weather,  or  in 
the  winter,  when  the  inclemency  of  the  feafon  heightens  the  diforder 
of  nature.  Another  caufe  of  this  diforder  is  an  irregularity  in  diet, 
by  oVer-eating  or  drinking,  and  by  the  conftant  ufe  of  crude,  cold, 
and  hard  meats.  Intermitting  fevers  or  agues  conduce  very  much  to 
this  diforder,  efpecially  if  the  patient  indulges  himfelf  in  an  intem¬ 
perate  ufe  of  cooling  liquors,  while  the  fit  is  upon  him,  and  his 
thirft  urgent :  the  difeafe  frequently  owes  it’s  rife  to  too  plentiful  a 
difeharge  of  blood  from  a  wound,  the  nofe,  or  any  other  way  ;  and 
fometimes  to  obflruflions  of  the  menftrual  difeharge  in  women,  or 
to  a  compreffion  of  the  vena  cava  by  the  weight  of  the  foetus  in  w’o- 
riiCn  far  gone  wi  th  child  ;  or  by  any  fchirrous  body  in  the  abdomen, 
which  greatly  hinders  the  return  of  the  blood  from  the  lower  limbs ; 
or  to  tOofedentary  a  way  of  life ;  or  too  great  an  indulgence  inlying 
in  bed  ;  or  laftly,  to  a  phthifis  and  difficulty  of  breathing  ;  or  to  any 
diforder  or  fatigtie  of  body,  which  difturbs  or  deftroys  the  natural 
force  of  the  heart  in  maintaining  the  circulation  with  due  vigour. 

Frotn  what  has  been  faid  it  plainly  appears  by  wffiat  figns  an  oedema 
manifefts  itfeff ;  therefore  this  obfervation  alone  remains  to  be  ad¬ 
ded,  that  the  harder  the  tumor  is,  and  the  longer  the  pitting  which 
is  made  by  the  finger  remains  vifible,  the  ftagnating  fluid  is  in  fuch 
prdpordon  thicker,  and  more  tenacious. 

OEDEM ATOUS  tumors.  The  method  6f  treating  thefe  tumors 
is  very  different,  according  to  the  different  caufes  to  which  they  owe 
their  rife:  therefore  we  are  firft  to  make  diligent  fearch  after  the  ge¬ 
nuine  caufe  of  the  diforder,  before  we  attempt  it’s  cure.  The  ex¬ 
ternal  method  of  treating  oedematous  tumors  in  the  legs  and  feet,  is 
ufually  tohave  recourfe  to  frequent  fri&ions  with  warm  cloths,  to  be 
repeated  evening  and  morning  till  the  parts  grow  red  and  hot;  then 
the  limbs  are  to  be  diligently  preferved  from  the  injuries  of- the  cold 
air,  by  wearing  ftockings  made  of  fome  Warm  fur,  and  at  night 
keeping  hot  bricks  about  the  legs  and  feet.  After  this  there  is  a 


proper  bandage  to  be  applied,  which  is  to  afeend  gradually  from  the 
feet  up  to  the  knees.  The  firft  ftep  towards  a  cure  by  internal  me* 
dicines,  according  to  Junker,  mull  be  the  corre&ing  the  mucous 
and  vifeid  ftate  of  the  humours  by  the  neutral  falts,  astartarum  vi- 
triolatum,  and  the  like  ;  and  by  gum  ammoniacum,  the  roots  of 
pimpernel,  and  woods  offaffafras,  guaiacum,  and  the  like;  with  the 
warm  aromatics,  as  ginger  and  the  fpices,  and  carminative  feeds; 
the  matter  when  thus  attenuated  is  to  be  evacuated  by  purges  of  a 
ftrength  proportioned  to  the  conftitution  of  the  patients.  After  the 
ufe  of  thefe  internal  and  the  external  medicines  juft  before-men¬ 
tioned,  Heifter  thinks  it  proper  to  ufe  (lengthening  remedies  ex¬ 
ternally  ;  for  which  end  the  limb  is  to  he  placed  over  burning  rc&i- 
fied  fpirits  of  \Une,  wrapping  it  up  in  cloths,  in  fuch  a  manner  as 
it  may  receive  the  fleam.  This  will  incline  the  ftagnating. fluids  to 
efcape  through  the  Ikin,  or  render  them  fit  to  return  into  the  circu¬ 
lation,  and  at  the  fame  time  reftore  the  natural  tone  of  the  limb. 

(ESOPHAGUS,  in  anatomy,  the  gula,  or  gullet ;  a  membra¬ 
nous  pipe  or  paffage,  whereby  our  food  and  drink  is  conveyed  from 
the  mouth  to  the  ftomach.  See  Plate  80,  fig-  2,  lit.  a. 

The  cefiophagus  defeends  from  the  fauces  to  the  ftomach,  between 
the  afpera  arteria,  and  the  vertebrae  of  the  neck  and  back,  in  a  (trait 
line,  excepting  for  a  little  deflexion  about  the  fifth  vertebra  of  the 
thorax,  where  it  turns  a  little  to  the  right  to  make  way  for  the  great 
artery,  which  runs  along  with  it  to  the  ninth  ;  where  turning  again 
towards  the  laft,  it  croffes  the  artery,  and,  piercing  the  diaphragm, 
ends  at  the  left  orifice  of  the  STOMACH.  .  , 

It  eonfifts  of  feveral  coats  or  membranes,  ufually  reckoned  three; 
though  fome  make  them  four,  others  five  or  fix,  allowing  the  crufta 
villofa  to  be  one;  which  laft  divifion  Dr.  Drake  follows,  as  moft 
accurate. 

OFFERTORY,  an  anthem  fung,  or  played  on  the  organ,  at  the 
time  the  people  are  making  an  offering.  It  alfo  anciently  fignified 
the  linen  whereon  the  offerings  were  laid. 

OFFICE,  ojficium,  in  a  moral  fenfe,  denotes  a  duty ;  or  that 
W'hich  virtue,  and  right  reafon,  diredf  a  man  to  do. 

Virtue,  according  to  Chauvin,  is  the  purpofe  of  doing  well  ;  the 
thing  which  immediately  follows,  or  arifes  from  this  purpolc,  is 
obedience  ;  which  fame  is  alfo  denominated  ojficium  ;  fo  that  an  of¬ 
fice  is  the  objeft  of  an  obedience  to  virtue.  4 

Office,  in  a  civil  fenfe,  denotes  the  mutual  aid  and  affiftance 
which  men  owe  to  one  another.  Benevolence  infpiresa  man  with 
an  endeavour  to  do  good  offices  to  all  mankind. 

Office  is  alfo  a  particular  charge,  or  truft,  whereby  a  man  is 
authorized  to  do  fomething. 

Office  is  alfo  ufed  fora  place,  apartment,  or  board,  appointed 
for  the  officers  to  attend  in,  for  the  difeharge  of  their  refpedtivc  du¬ 
ties  or  employments.  Such  are  the  fiecreturys  office ,  firfi fruits  offee , 
the  fix  clerks  office,  the  paper  office ,  fignet  office ,  the  prothonotary  s  office, 
pipe  office,  kings  ftlvcr  office,  excije  office,  office  of  ordnance ,  Sec.  See 
the  articles  Secretary,  First  -fruits,  &  c. 

Office,  in  the  canon  law,  is  ufed  for  a  benefice  which  has 
no  jurifdidtion  annexed  to  it.  It  is  alfo  ufed  for  divine  fervice  cele¬ 
brated  in  public  ;  and  in  the  Romiffi  church  it  is  applied  to  a  parti¬ 
cular  prayer  preferred  in  honour  of  fome  faint:  thus,  when  any 
faint  is  canonized,  a  particular  office  is  at  the  fame  time  affigned 
him,  out  of  the  common  office  of  the  confeffors,  the  Virgin,  or  the 
like.  We  fay,  the  office  of  the  Holy  Spirit,  of  the  Virgin,  of  the 
Paffion,  of  the  Holy  Sacrament,  of  the  Dead,  &c. 

Office  is  alfo  ufed,  in  common  lam,  for  an  inquifition  made  to 
the  king’s  ufe  of  any  thing  found  by  virtue  of  his  office  who  inquires, 
or  makes  an  inquifition. 

Office  is  likewife  ufed  for  the  divine  fervice  celebrated  in  pub* 
lie. 

Offices,  in  archite&ure,  denote  all  the  apartments  that  ferve  for 
the  neceffary  occafions  of  a  great  houfe,  or  place  ;  as  kitchens,  pan- 
tries,  brew-houfes,  eonfedfionaries,  &c. 

OFFICER,  a  perfon  poffeffed  of  an  office,  or  poft,  either  in  a 
civil,  maritime,  or  military  capacity. 

Great  Officers  of  the  crown,  or  fate,  are  the  lord  high-fteward, 
the  lord  chancellor,  the  lord  high-treafurer,  the  lord  prefident  of  the 
council,  the  lord  privy-feal,  the  lord  great-chamberlain,  the  lord 
high  conftable,  the  earl  marlhal,  and  lord  high-admiral.  See  the 
articles  Chancellor,  Treasurer,  Marshal,  &c» 

Officers,  commiffion ,  are  fuch  as  are  appointed  by  the  king’s 
commiffion.  Such  are  all  from  the  general  to  the  cornet  and  enfign, 
inclufive.  They  are  thus  called  in  contradiftindfion  to  non-commif- 
fiionea  officers,  as  ferjeant-majors,  quartcr-malter-ferjeants,  ferjeants, 
corporals,  drum  and  fife-majors,  who  are  nominated  by  their  refpec- 
tive  captains;  and  appointed  by  the  commanding  officers  of  regi¬ 
ments,  and  by  them  reduced,  without  a  court-martial.  Staff-offers 
are  thequarter-mafter-general,  and  the  adjutant-general,  who  are 
ftridtly  faid  to  exift:  only  in  time  of  war  ;  alio,  the  quarter-mailers, 
adjutants,  furgeons,  and  chaplains  of  regiments.  IP arrant -officers, 
are  thofe  who  have  no  commiffions,  but  only  warrants  from  fuch 
boards  or  perfons  as  are  authorized  by  the  king  to  grant  them. 

Officers  of  the houfehold.  See  the  aiticle  Household. 

Officers,  filaff,  are  fuch  as,  in  the  king’s  prefence,  bear  a  white 
ftaff ;  and  at  other  times,  going  aoroad,.  have  a  white  (taff  borne  be¬ 
fore  them  by  a  footman,  bare-headed  :  fuch  are  the  lord  (teward, 
lord  chamberlain,  lord  treafurer.  See.  A'  the  death  of  the  king,  thefe 
officers  break  their  ftaff  over  the  hearfe  made  for  the  king’s  body,  and. 
thereby  difeharge  their  inferior  officers.  . ; 

OFFICIAL,  in  the  canon  law,  an  ecclefiaftical  judge,  appoin¬ 
ted  by  a'biffiop,  chapter,  abbot,  &c.  with  charge  of  the  fpiritual  ju- 
rifdidlion  of  the  diocefe.  Of  thefe  there  are  two  kinds  ;  the  one  is  as 
it  were  the  vicar-genera)  of  thedioeefe,  and  is  called  by  thecanonifts 
officiulis  principalis,  and  in  our  ftatute  laws  the  bilhop’s  chancellor. 
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There  is  no  appeal  from  his  court  to  the  bifhop,  his  being  efteemed 
the  bifhop's  court.  The  other,  called  officialis  foraneus,  is  appointed 
by  the  bifhop,  w  hen  the  diocefe  is  very  large  :  he  has  but  a  limited 
jurifdi&ion,  and  has  a  certain  extent  of  territory  affigned  him, 
wherein  he  refides. 

Official  is  alfo  ufed,  in  our  laws,  for  a  deputy  appointed  by  an 
archdeacon,  for  the  executing  of  his  jurifdi&ion. 

OFFICIAL  1  Y,  the  court,  or  j urifd icftion ,  whereof  an  official  is 

head. 

v^FFICINAL,  formed  of  officina,  a  (hop,  in  pharmacy,  a  term 
applied  to  fuch  medicines,  whether  Ample  or  compound,  as  are  re¬ 
quired  to  be  conftantly  Kept  in  readinels  in  the  apothecaries’ fhops, 
to  be  mixed  up  in  extemporaneous  prefcriptions. 

The  officinal  fimples  are  appointed,  among  us,  by  the  college  of 
phyficians  •  and  the  manner  of  making  the  compofkions  is  directed 
in  their  Difpenfatory. 

OFFING,  or  Offin,  in  the  fea-language,  that  part  of  the  fea  I 
that  is  at  a  good  didance  from  fhore;  where  there  is  deep  water,  and 
no  need  of  a  pilot  to  conduit  the  fhip  into  port.  If  a  fhip  from 
fhore  be  feen  failing  out  to  feaward,  they  fay  fhe  Hands  for  the  offing. 
And  it  a  fhip  having  the  fhore  near  her,  have  another  a  good  way 
without  her,  or  towards  the  fea,  they  fay,  that  fhip  is  in  the  offing.  ' 

OfF-SEIS,  in  gardening,  &c.  are  thofe  young  flioots  which 
fpring  and  grow  from  roots  that  are  round,  tuberous,  or  bulbous. 
Refer  to  the  byftem. 

The  word  is  alfo  applied  by  fome  to  the  loofe,  outer,  browmfkins 
of  tulips,  onions,  &c. 

Gff-sets,  in  furveying,  are  perpendiculars  let  fall,  and  mea- 
fured  from  the  itationary  lines,  to  the  hedge,  fence,  or  extremity  of 
the  incloi ure. 

Off-set  -fluff,  a  rod,  or  ftaff,  of  any  convenient  length;  for  in- 
ftance,  of  ten  links  of  the  chain.  This  (faff  is  divided  into  ten  equal 
parts.  It’s  ufe  is  for  the  ready  mcafuring  the  diflances  from  the 
itation  line  of  things  proper  to  be  reprefented  in  a  plan.  See  the 
article  Chain. 

Off-ward,  in  the  fea-language,  the  fame  with  contrary  to  the 
fhore:  thus  they  fay,  the  Jhip  heels  offward,  when,  being  aground, 
fhe  heels  toward  the  water-lide  ;  the  Jhip  lies  with  her  Jlern  to  the  off¬ 
ward ,  and  the  head  to  the  Jhore-ward ,  when  her  ftern  is  towards  the 
fea,  and  head  to  the  fhore. 

OGEE,  or  Og,  in  architedfure,  a  moulding,  confiding  of  two 
members,  the  one  concave,  the  other  convex  :  the  fame  with  w’hat 
is  otherwife  called  cymatium.  See  Plate  157,  Jig.  7,  and  Jig.  25, 

N°  15. 

Vitruvius  makes  each  member  of  the  ogee  a  quadrant  of  a  circle; 
Scamozzi,  and  fome  others,  make  them  fomewhat  flatter,  and  ftrike 
them  from  two  equilateral  triangles.  The  figure  of  the  ogee  bears 
fome  refemblance  to  that  of  an  S. 

Ogee,  in  gunnery,  an  ornamental  moulding  in  the  fliape  of  an 
S,  ufed  in  guns,  mortars,  and  HOWiTZES. 

OGIVES,  or  og  arches,  are  arches  or  branches  of  a  Gothic  j 
vault,  which,  in  lieu  of  being  circular,  pafs  diagonally  from  one 
angle  to  another,  and  form  a  crofs  with  the  other  arches  which 
make  the  fide  of  thelquares,  whereof  the  ogives  are  diagonals.  The 
middle,  vvhere  the  ogives  cut  or  crofs  each  other,  is  called  the  key, 
which  is  fometimes  carved  in  form  of  a  role,  or  a  cul  de  lampe. 
The  members  or  mouldings  of  theogrm  are  called  nerves,  branches; 

Or  reins  ;  and  the  arches  which  feparate  the  ogives,  double  arches. 

OIL,  oleum,  in  natural  hiftory,  an  un&uous  inflammable  matter 
drawn  from  feveral  natural  bodies,  as  animal  and  vegetable  fub- 
ftances. 

The  word  is  formed  from  the  Latin  oleum,  which  is  derived  from 
olea ,  an  olive-  tree,  the  fruit  of  which  abounds  with  oil. 

T  he  chemilts  call  it  fulj  hur,  being  thefecond  of  their  hypoftatical, 
and  of  the  five  true  chemical  principles.  To  this  they  attribute  all 
fhe  diverfifyof  colours,  and  all  the  beauty  and  deformity  of  bodies: 
probably  their  various  odours  in  a  great  meafure  arife  from  it.  It 
fweetens  the  acrimony  of  falts;  and  by  flopping,  or  filling  up  the 
pores  of  a  mixed  body,  keeps  it  longer  from  corruption,  where  it 
abounds.  And  wre  find  that  the  ever-greens,  fuch  as  box,  holly,  &c. 
abound  more  with  oil  than  other  plants. 

There  are  two  forts  of  oils;  one  of  w  hich  feems  to  be  mixed  with 
fpirit,  for  it  can  never  be  drawn  pure,  and  which  will  fvvim  upon 
water  ;  fuch  as  oil  of  anife-feeds,  lavender,  rofmary,  &c.  which  the 
chemilts  call  eflential,  and  is  commonly  drawn  in  an  alembic,  wuth 
flore  of  w  ater.  And  another  kind,  w  hich  probably  is  mixed  with 
falts,  and  thefe  will  fink  in  water  ;  fuch  are  the  oils  of  ponderous 
woods,  asguaiacum,  box,  cloves,  &c.  The  ail  of  faffafras  is  pecu¬ 
liarly  liable  to  crystallization  in  certain  circumftances,  and  that  into 
the  moft  beautiful  forms. 

There  are  fome  things  which  are  very  improperly  called  oils  ;  as 
oil  of  tartar  per  deliquium,  which  is  only  a  fixed  fair  diffolved.  Oil 
of  vitriol,  which  is  nothing  but  the  moft  cauftic  and  ftrongeft  part 
of  the  fpirit  of  vitriol.  Oil  of  antimony,  which  is  only  a  mixture  of 
antimony  and  an  acid  fpirit. 

Oils  are  of  two  kinds,  the  one  obtained  by  expreflion,  and  the 
other  by  diftillation. 

The  method  of  procuring  oil  by  expreflion  from  nuts,  feeds,  mart, 

«c.  Take  two  pounds  of  l’weet  almonds,  blanched  and  beat  fmall 
in  a  ftone  mortar ;  wrap  the  mafs  up  in  a  piece  of  ftrong  thick  can¬ 
vas,  and  commit  it  to  a  ftrong  ferew  prefs  ;  when,  being  fqueezed  be¬ 
tween  two  cold  iron  cheeks,  it  will  gradually  part  with  a  confidera- 
ole  quantity  of  oil. 

*1  his  method  holds  of  all  thofe  vegetable  matters  that  contaiaa 
Copious  oil,  in  a  loofe  manner,  or  in  certain  cavities  or  receptacles  ; 
the  tides  whereof  being  broken,  or  fqueezed,  makes  them  let  go  the 
«They  contain  :  and  thus  thezeft  or  oil  of  lemon-peel,  orange-peel,  I 
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citron-peel,  See.  may  be  readily  obtained  bypreflure,  without  the  ufe 
of  fire.  But  how  far  this  method  of  obtaining  oils  may  be  applied  to 
advantage,  feems  not  hitherto  confidered.  It  has  been  commonly 
applied  to  olives,  almonds,  linfeed,  rape-feed,  becch-maft,  ben-nuts", 
walnuts,  bay-berries,  mace,  nutmeg,  &c.  but  not  that  we  know  of 
to  juniper-berries,  Cafhew-nuts,  Indian  cloves,  pine-apples,  and 
many  other  fubftances  that  mu,ht  be  enumerated,  both  of  foreign 
and  domeftic  growth.  It  has,  however,  been  of  late  fuccefsfully 
applied  to  muftard-fecd,  fo  as  toextrad  a  curious  gold-coloured  oil, 
leaving  a  cake  behind,  fit  for  making  the  common  table-muftard. 

Certain  dry  matters,  as  well  as  moift  ones,  may  be  made  to  afford 
oils  by  expreflion,  by  grinding  them  into  a  meal,  which,  being  fuf- 
pended  to  receive  the  vapour  of  boiling  water,  will  thus  be  moiftened 
fo  as  to  afford  an  oil,  in  the  fame  manner  as  almonds  ;  and  thus  an 
oil  may  be  procured  from  linfeed,  hemp-feed,  lettuce  feed,  white 
poppy-feed,  &c-. 

As  to  the  treatment  of  oils,  obtained  by  expreflion,  they  fhould  be 
fuffered  to  depurate  themfelves  by  (landing  in  a  moderately  cool  place, 
to  feparate  from  their  water,  and  depolit  their  fasces  ;  from  both 
which  they  ought  to  be  carefully  freed.  And  if  they  are  not  thus 
rendered  fufficiently  pure,  they  may  be  wafhed  well  with  frefh  wa¬ 
ter,  then  thoroughly  Separated  from  it  again,  by  the  feparating-glafs, 
whereby^hey  will  be  rendered  bright  and  clear. 

Particular  care  muft  be  had  to  keep  fuch  of  thefe  oils  cool  as  are 
ddigned  for  eating,  or  for  any  internal  ufe  ;  becaufethey  are  apt  in 
a  few  days  to  turn  rancid  and  corrofive  with  the  heat  of  the  fum- 
mer’s  fun,  fo  as  to  prove  very  unwholfome.  Hence  the  phyfician 
and  apothecary  fhould  be  curious  that  the  oils  given  in  pleurifies  and 
other  diftempersbe  frefh  drawn  from  found  i’ubjefcts,  no  way  tainted, 
or  already  turned  rancid  ;  as  almonds,  piftachios,  and  other  nuts  are 
apt  to  do:  and  again,  that  thefe  oils  have  felt  no  conliderable  heat, 
either  by  drawing  or  ftanding  long  in  a  warm  place  :  and  the  fame 
caution  fhould  likewife  extend  to  animal  oils,  intended  both  for  in¬ 
ternal  and  external  ufe  ;  fince  thefe  alfo  become  rancid,  or  change 
to  a  yellow,  red,  or  grey  colour  in  hot  weather  ;  and  thus  become 
exceedingly  naufeous  and  corrofive,  as  w  e  fee  in  butter,  bacon,  and 
other  fat  bodies;  which  then  prove  only  fit  for  the  tallow-chandler, 
or  other  ignoble  ufes. 

The  fame  method  is  likewife  applicable  to  the  procuring  oils  or 
fat  from  certain  animal  bodies  which  contain  much  fat,  being 
chopped  lmall,  and,  fet  in  a  pan  over  the  fire,  become  fit  for  the 
canvas  bag;  and  by  preffure  afford  a  large  quantity  of  fat,  as  we  fee 
in  the  art  of  chandlery;  which,  thus  extrading  the  oily  matter, 
leaves  an  hard  cake,  or  what  they  commonly  call  graves,  behind. 

Thefe  graves,  and  all  the  refiduums  of  the  prefent  procefs,  after 
being  fqueezed  ever  fo  hard  with  the  prefs,  will  ftiil  afford  a  copious 
<2/7  by  boiling  it  in  water  ;  fo  that  perhaps  it  might  be  made  more 
profitable  for  the  tallow-chandler  to  boil  his  graves  for  oil,  as  bones 
are  ufually  boiled  for  it,  than  to  difpofe  of  them  in  the  ordinary 
manner. 

So  likewife  if  the  almonds  remaining  in  canvas,  after  theexpref- 
fionof  their  oil,  be  ground  in  a  mortar  with  warm  water,  the  water 
will  thus  extrad  the  remaining  oil,,  and  turn  therewith  into  a  milky 
liquor  oremulfion.  And  if  this  operation  had  been  performed  upon 
the  almonds  at  firfi,  before  we  committed  them  to  the  prefs,  we 
might  thus  have  diffolved  out  ^11  theirs//,  and  left  only  a  dry  chaffy, 
or  light  hufky,  and  exhaufted  matter  behind.  Whence  we  have  a 
method  ofdiffolving  oils  in  water,  and  thereby  of  making  a  kind  of 
artificial  milk,  which  by  ftanding  will  afford  a  cream,  and  turn  four, 
like  the  milk  of  animals  ;  which  will  not  grow  rancid  with  heat  as 
oil.  Whence  fuch  emuliions  may,  in  fome  cafes,  be  medicinally 
ufed,  with  greater  fafety  and  fuceefs  than  exprelied  oils. 

Any  of  thefe  expreffed  oils  will  receive  particular  colours  and 
odours,  at  the  diferetion  or  the  ardft.  Thus,  for  example,  if  a  little 
alkanet  root  be  barely  infufed  in  olives//,  it  gives  a  beautiful  red  co¬ 
lour  to  that  oil,  without  altering  it’s  talte  ;  lo  again,  if  a  few  drops 
of  the  eflential  oil  of  cinnamon  be  added  to  a  pint  of  fallad  oil ,  fuch 
fallad  oil  may  be  rendered  agreeable  to  thofe  who  admire  the  flavour 
of  cinnamon.  And  thus  may  oil,  butter,  &c.  be  diverfified,  infinite 
ways,  by  a  proper  ufeot  tinging  ingredients  and  luitable  chemical 
oils. 

The  fame  contrivance  has  likewife  it’i  ufes  in  making  effences  for 
the  fervice  of  the  perfumer  ;  not  only  where  eflential  oils  are  procu¬ 
rable,  but  alfo  where  thefe  either  cannot  well  be  obtained,  or  only  in 
fmall  quantity.  The  eflential  s//of  jafmin  flowers,  honey-flowers, 
fweet  brier,  damafk  rofes,  lilies  of  the  valley,  ike.  are  either  extreme¬ 
ly  dear,  or  fcarce  obtainable  by  diftillation,  and  in  fome  of  them  the 
odorous  matter  is  fo  fubtile  as  almoft  to  be  loft  in  the  operation.  But 
if  jafmin  flowers,  damafk  rofes,  lilies  of  the  valley,  &c.  be  barely  in¬ 
fufed  in  fine  s//of  nuts,  oil  of  ben,  drawn  without  heat,  and  kept  in 
a  cool  place,  the  fubtile  odorous  matter  of  the  flowers  will  thus  pafs 
into  the  oil,  and  richly  impregnate  it  with  their  native  and  odorife¬ 
rous  fpirit,  which  can  fcarce  otherwife  be  procured,  or  feparated 
from  the  flowers,  without  lofs  or  debafement.  And  thefe  effences 
may  be  rendered  perfect  by  draining  of  the  oil  at  firft  put  on,  and. 
letting  it  ftand  again,  without  heat,  upon  frefh  flowers  ;  thus  re¬ 
peating  this  operation  twice  or  thrice. 

To  confider  the  thing  attentively  ;  we  (hall  find  that  the  effences 
thus  obtained  are  a  kind. of  eflential  oils,  not  greatly  differing  from 
thofe  prepared  by  diftillation  from  the  flowers,  feeds,  or  barks  of 
odoriferous  vegetables ;  for  all  fuch  eflential  oils  are  found  to  be  little 
more  than  thenacive  odorousfpiritsof  the vegetablefubje£l,  wrapped 
up,  lodged,  or  entangled  in  an  unduous  or  dired  oily  iubftance. 
This  oily  fubftance  indeed  rifes  or  becomes  vegetable  by  the  heat  of 
boiling  water  ;  but  fo  do  not  the  oils  gained  by  expreflion  ;  whence 
the  principal  difference  betwixt  thofe  natural  and  artificial  eflential 
oils,  as  wenlav  call  them,  feems  to  confift  in  the-  different  tenacity, 
volatility,  or  fixednefs  of  their  unduous  or  dired  oily  parts ;  the  na- 
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five  fpirit  appearing  the  fame  in  both  ;  though  indeed  it  is  the  more 
delicate  and  unimpaired  in  the  artificial  kind  of  effential  oils,  as  not 
having  here  felt  the  force  of  fire.  And  hence,  perhaps,  fome  confi- 
derable  improvements  might  be  made  in  the  arts  of  the  oilman,  per¬ 
fumer,  and  apothecary ;  not  to  mention  other  oeconomical  ufes,  and 
the  art  of  the  dairy. 

The  method  of  procuring  effential  a  7  is  in  the  following  manner : 
Take  eight  pounds  of  juniper-berries,  bruife  them  in  a  ftone  mortar, 
put  them  into  a  ffill,  along  withffou-r  gallons  of  river  water  ;  and, 
working  with  a  brifk  fire,  draw  off  a  gallon  of  water,  with  it  will  be  . 
obtained  a  confiderable  proportion  of  a  fragrant  effential  oil ,  which 
muff  be  feparated  from  the  water  by  a  feparating  glafs. 

This  procefs  is  applicable  to  the  diffilling  of  the  effential  oils  from 
flowers,  leaves,  barks,  roots,  woods,  gums,  and  balfams,  with  a 
flight  alteration  ofcircumffances,  as  by  longer  digeftion,  brifker  dif- 
tillation,  &c.  according  to  the  tenacity  and  hardnefs  of  the  fubje£t, 
the  ponderofity  of  the  oil ,  &c. 

Effential  oils  may  be  divided  into  two  claffes,  according  to  their 
different  fpecific  gravities  ;  fome  floating  upon  water,  and  others 
readily  finking  to  the  bottom.  Thus,  the  effential  oils  of  cloves, 
cinnamon,  and  faffafras,  readily  fink  ;  whereas  thofe  of  lavender, 
marjoram,  mint,  &c.  fwim  in  water:  the  lighteft  of  thefe  effential 
fils,  is,  perhaps,  that  of  citron  peel,  which  even  floats  in  fpirit  of 
wine  ;  and  the  heavieff  feems  to  be  oil  of  faff  afras.  See  the  article 
Gravity. 

For  obtaining  the  full  quantity  of  the  more  ponderous  oils  from 
cinnamon,  cloves,  faffafras,  £cc.  it  is  proper  to  reduce  the  fubjects 
to  powder  ;  to  digeft  this  powder  for  fome  days  in  a  warm  place, 
with  thrice  it’s  quantity  of  foft  river-water,  made  very  faline  bv  the 
addition  of  fea-falt,  or  fharp  with  oil  of  vitriol  ;  to  ufe  the  ftrained 
decodlion,  or  liquor  left  behind  in  the  ffill,  inffead  of  common  water, 
for  frefh  digeftion;  to  ufe  for  the  fame  purpofe  the  water  of  the  fe- 
cond  running,  after  being  cleared  of  it’s  oil;  not  to  difiil  too  large  a 
quantity  of  thefe  fubjedts  at  once  ;  to  leave  a  confiderable  part  ot  the 
ffill,  or  about  one  fourth  empty  ;  to  ufe  a  brifk  fire,  or  a  ftrong  boil¬ 
ing  heat,  at  the  firft,  but  to  flacken  it  afterwards  ;  to  have  a  low 
ftill-head,  with  a  proper  internal  ledge  and  current  leading  to  the 
nofe  of  the  worm  ;  and,  finally,  to  cohobate  the  w'ater,  or  pour  back 
the- liquor  of  the  fecond  running  upon  the  matter  in  the  ffill,  repeat¬ 
ing  this  once  or  twice. 

Thefe  cautions  are  all  neceffary,  in  order  to  difiil  the  ponderous 
effential  oils  to  profit  and  perfection.  The  phyfical  reafons  whereon 
they  depend  may  defervetobe  confidered.  1.  The  redudion  of  the 
fubjedt  to  powder  expofes  all  it’s  parts  the  better  to  the  action  of  the 
water  and  fait ;  whereby  the  oil  is  the  more  mollified,  attenuated, 
and  rendered  fitter  to  rife  along  with  the  aqueous  vapour  in  diftilla- 
tion.  2.  The  digeftion  is  requifite  for  the  fame  reafon,  as  being  no 
more  than  allowing  time  for  this  action  to  be  performed  in  a  mode¬ 
rate  warmth.  1  he  water  fhould  rather  be  the  foft  w:ater  of  rivers 
than  that  of  rain,  which  is  more  corruptive  or  fermentative  ;  or, 
than  of  fprings,  which  is  often  fo  hard  as  not  to  mollify  the  oil,  but 
rather  defend  it  from  the  aCtion  of  the  fait,  or  acid,  which  are  added 
not  only  to  prevent  all  tendency  to  fermentation  or  corruption,  that 
would  abfolutely  change  or  deftroy  the  oil;  but,  more  particularly,  as 
having  the  known  property  ofattenuating, liquefying, diffolving, and 
purifying  grofs,  viicous,  and  tenacious  oils.  Belides  which,  it  like- 
wife  increafes  the  fpecific  gravity  of  the  water;  whereby  the  fubjedf 
is  now  buoyed  up,  fo  that  it  cannot  readily  touch  the  bottom  of  the 
fliil,  or  come  in  the  way  of  the  fire  to  be  fcorched  :  and  at  the  fame 
time,  this  addition  alfo  increafes  the  heat  of  the  liquor,  or  makes  it 
exceed  that  of  mere  boiling  water,  whence  the  afeent  of  the  oil  is 
likewife  promoted.  3.  1  he  ftrained  decodtion  is  properly  ufed  in- 
ftead  of  water,  as  being  already  faturated  with  oily  particles  ;  fo  that 
it  cannot  much  rob  the  fubjedt.  And,  4.  The  fame  holds  alfo  of  the 
water  of  the  fecond  running,  which  neceffarily  contains  fome  oily 
particles.  5.  If  too  large  a  quantity  of  the  fubjedf  be  diftilled  at 
once,  the  heat  will  neceffarily  adt  unequally,  or  ftrong  upon  fome 
parts,  and  weak  upon  others  ;  whence,  as  the  oil  is  fo  extremely 
ponderous,  a  large  part  of  it  will  be  left  behind  in  the  fubjed.  6. 
If  too  much  empty  ipace  be  left  in  the  ffill,  it  will  be  difficult  for  the 
ponderous  oil  to  afeend ;  and,  if  too  intenfe  a  heat  be  ufed,  it  deftroys 
the  grateful  odour  of  the  oil ,  without  railing  any  confiderable  quan¬ 
tity  ;  and,  if  the  ffill  be  filled  too  full,  the  matter  will  be  apt  to  boil 
over  and  foul  the  oil.  7.  I  he  fire  is  ordered  to  be  brifk  at  firft,  to 
prevent  the  oz7,  now  in  fome  meafure  feparated  by  the  heat,  from 
going  back  into  the  fubjedt ;  but,  after  a  part  is  thus  come  over,  if 
the  fire  be  not  a  little  flackened,  the  <s/7  is  apt  to  fcorch,  and  come 
out  o.  the  nofe  of  the  worm,  in  the  form  of  a  fmoke,  that  cannot  be 
catched  and  condenfed  ■  yet  the  whole  operation  needs  not  be  long 
continued,  or  above  two  hours,  becaufe  the  valuable  part  of  the  oil 
foon  comes  over.  8.  If  the  head  of  the  ftill  be  not  low,  the  ponde¬ 
rous  oil will  have  too  far  to  rife;  and,  unlefs  the  oilbe  directed  to  the 
worm  by  a  proper  ledge  and  current,  aconfiderable  part  will  fall  back 
into  the  (till,  and  fo  prolong  the  operation,  or  leffen  the  produce,  o. 
Laitly,  two  or  three  cohobations  or  returns  of  the  water  upon  the 
lubjedt  in  the  ftill,  muff  needs  bring  over  all  the  oil  that  will  anv 
way  rife.  And  water,  already  fomewhat  impregnated  with  the  oil 
js  mamfeftly  better  for  the  purpofe,  than  fuch  as  has  never  been 
ufed  before. 


.  Many  of  the  effential  oils  being  dear,  it  is  a  very  common  pradlii 
to  adulterate  or  debafe  them  feveral  ways,  fo  as  to  render  the. 
cneaper  both  to  the  feller  and  the  buyer.  Thefe  feveral  ways  fee. 
rcduuble  to  threegcneral  kinds,  each  of  which  has  it’s  proper  m, 

\nH  °f  wau°n/  V'Z-  ^  With  cxPreffi-d  2.  With  alcohc 
And,  3.  With  cheaper  effential  oils. 

an  cfientiaM/Zbe  adulterated  with  an  expreffed  oil ,  itis  eafy  1 

S'/f'  ft  «*»«*  »  'We  fpirit  of  wine  to  a  few  drop!  1 
the  fuipedtcd  effential  oil,  and  Ihaking  them  together ;  For  the  fpir 
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will  diffolve  all  the  oil  that  is  effential,  or  procured  by  diftillation 
and  leave  all  rhe  expreffed  oil  that  was  mixed  with  it,  untouched.  * 

If  an  effential  oil  be  adulterated  with  alcohol,  orreiffified  fpirit  of 
wine,  it  may  be  done  in  any  proportion,  up  to  that  of  an  equal 
quantity,  without  being  eafily  difeoverable,  either  by  the  fmell  or 

tafte  :  the  way  to  difeover  this  fraud,  is,  to  drop  a  few  drops  of  the 
oil  into  a  glafs  of  fair  water:  and  if  the  oil  be  adulterated  with  fpirit 
the  water  will  immediately  turn  milky,  and  by  continuing  to  fhake 
the  glafs,  the  whole  quantity  of  fpirit  will  be  abforbed  by  the  vra- 
ter,  and  leave  the  oil  pure  at  top. 

Finally,  if  an  effential  oil  be  adulterated  bya  cheaper  effential  oil, 
this  is  commonly  done  veryartfully:  themethodis,  to  put  fir-wood* 
turpentine,  or  oil  of  turpentineinto  the  ftill,  along  with  the  herbs  to* 
be  diftilled  for  their  oil,  fuch  as  rofmary,  lavender,  origanum,  St c. 
and,  by  this  means,  the  oil  of  turpentine  diftilled  from  thefe  ingre¬ 
dients  comes  over  in  great  quantity,  and  is  intimately  blended  with 
the  oil  of  the  genuine  ingredient.  The  oils  thus  adulterated  always 
difeover  themfelves  in  time,by  theirown  flavour  being  overpowered 
by  the  turpentine-fmell ;  but  the  ready  way  to  detedt  the  fraud,  is 
to  drench  apiece  of  rag,  or  paper,  in  the  oil ,  and  hold  it  before  the 
fire  :  for  thus  the  gratef  ul  flavour  of  the  plant  will  fly  off,  and  leave 
the  naked  turpentine-feent  behind. 

The  virtues  of  oils  being  the  fame  with  thofe  of  the  fubftances 
from  whence  they  are  obtained,  may  be  learned  under  their  feveral 
articles. 

Oil  is  well  known  to  flop  the  violent  ebullition  of  various  fub¬ 
ftances  ;  thus,  if  fugar,  honey,  &c.  be  boiling,  and  in  danger  of  ri¬ 
ling  over  the  Tides  of  the  veffel,  the  pouring  in  a  little  oil,  makes  it 
immediately  fubfide. 

Oil-Mill,  one  that  ferves  to  bruife  or  break  the  nuts,  olives, 
and  other  fruits  and  grains,  whofe  juice  is  to  be  drawn  by  exprel- 
fion,  to  make  oil. 

There  are  two  different  methods  of  exprefling  oils ;  one  chiefly 
ufed  in^  extracting  oil  from  olives,  &c.  by  means  of  a  very  (lron<» 
prefs.  The  other,  commonly  called  an  <w7-miil,  is  chiefly  ufed  for 
expreffing  oils  from  feeds,  &c. 

Oil  of  the  earth,  oleum  terra,  in  the  materia  medica,  the  name  of 
a  thick  mineral  fluid  of  a  dufky  brownilh  black,  with  a  faint  caft  of 
purple,  and  of  the  confidence  of  a  thinfyrup,  very  little  tranfparent, 
and  of  a  ftrong  penetrating  fmell,  like  that  of  common  oil  of  amber. 
I  t  oozes  out  of  the  cracks  of  rocks,  in  feveral  parts  of  the  ifland  of 
Sumatra,  and  fome  other  parts  of  the  Eaft  Indies*  and  is  much  ef- 
teemed  there  in  paralytic  diforders  ;  but  it  is  feldom  imported  into. 
England  ;  what  our  Eaft  India  furgeons  and  captains  ufually  bring 
over  under  this  name,  being  only  a  vegetable  m7  impregnated  with 
the  virtues  of  certain  of  their  foffils  bv  boiling.  See  the  article 
Petrol.  >• 

Oils,  drying,  are  formed  of  linfeed  oil,  prepared  by  means  of 
boiling,  fometimes  with  and  fometimes  without  the  additionofother 
fubftances.  Thofe  commonly  added  to  oil,  in  this  preparation,  are 
white  vitriol,  fugar  of  lead,  feed-lac,  gum  maftic,gum  fandarac.gum 
aaime,  gum  copal, umbre, colcothar, litharge,  and  red-lead.  Adrv- 
ing  oil  for  the  nicer  works  may  be  prepared  by  boiling  two  ounces  of 
gum  fandarac,  white  vitriol,  and  fugar  of  lead,  of  each  one  ounce,  in 
a  pint  of  nut  or  poppy  mV,  till  thefolid  ingredients  be  diffolved,  and 
the  mixture  becomes  of  the  colour  of  linfeed  oil. 

Oil  of  olives, is  the  moll  popular,  and  moft  univerfal  of  all  others; 
being  that  chiefly  ufed  in  medicine,  in  foods,  fallads,  and  in  the 
manufactures. 

It  is  drawn  from  olives  by  preffesor  mills  made  for  the  purpofe. 
The  fruit  is  gathered  when  at  it’s  utmoft  maturity,  in  December 
and  January,  as  it  begins  to  redden  :  being  put  under  the  mill,  as 
foon  as  gathered,  it  yields  that  oil  fo  very  fweet,  and  of  fo  charm¬ 
ing  an  odour,  called  virgin  oil.  But,  as  the  olives  newly  gathered 
yield  but  little  oil,  thofe  who  rather  regard  quantity  than  goodnefs, 
leave  them  on  the  ground  for  fome  time  before  they  prefsthem. 
See  the  article  Olive. 

Oil,  palm,  or  Oil  of  Senegal,  a  thick  undtuous  liquor,  of  a  yel¬ 
low  colour,  and  a  violet  fmell;  fo  called,  becaufe  drawn,  by  ebulli¬ 
tion,  or  by  expreffion,  from  the  fruit  of  a  kind  of  palm  tree,  grow¬ 
ing  in  feveral  places  of  Africa,  cfpecially  in  Senegal. 

The  Africans  ufe  this  oil  as  we  do  butter;  and  burn  it  in  their 
lamps  when  old.  With  us,  it  is  only  ufed  in  fome  external  appli¬ 
cations,  for  pains  and  weakneffesof  the  nerves,  cramps,  fprains,  and 
other  fuch  complaints.  The  common  people  fometimes  applv  it  to 
chilblains  ;  and  when  ufed  early,  not  without  benefit. 

OIN1  MENT,  in  pharmacy,  &c.  See  the  article  Unguent. 

OISEAU,  (bird,  Fr.J  in  conchyliology,  a  peculiar  fpecies  of  ov- 
fter,  of  fo  remarkable  a  figure,  that  it  reprefents  a  bird,  with  it’s 
wings  expanded,  and  has  a  fmall  protuberance  at  the  hinge,  repre- 
fenting  a  head,  and  a  long  procefs  at  the  oppolite  end,  which  verv 
well  reprefents  a  tail.  It  is  of  a  dufky  reddifh  colour  on  the  out- 
fide,  and  of  a  fine  pearly  hue  within.  When  the  outfide  of  this 
fhell  is  taken  off,  and  it  is  nicely  coloured,  by  cutting  it  down  to  a 
proper  depth  in  every  part,  it  is  of  a  fine  reddifti  yellow,  and  is  the 
aurora  fhell  of  colledfors. 

ORE,  an  Egyptian  weight,  confiding  of  3  rotolos,  each  of  12 
ounces,  at  12  drachms  to  the  ounce,  and  16  carats  ro  the  drachm. 

OLEAGINOUS,  fomething  that  partakes  of  the  nature  of  oil ; 
or  out  of  which  oil  may  be  exprefted.  Olives,  nuts,  almonds,  &c. 
are  oleaginous  fruits,  or  fruits  out  of  which  oil  may  be  expreffed. 
Pines,  firs,  &c.  are  oleaginous  woods,  yielding  rclin,  turpentine,  &c. 
An  oleaginous  urine  in  malignant  fevers  is  align  of  death. 

OLEANDER,  or  Rose  Bay,  nerium,  in  botany,  a  genus  of  the 
pentandria  monogynies  clafs.  The  branches  are  divided  and  fubdivided 
by  threes,  and  the  leaves  grow  three  together.  Itgrowsin  maritim 
places.  The  leaves  and  flowers  are  poiionous;  if  any  of  them  are 
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fwallowed,  deglutition  is  immediately  flopped,  but  vomiting  and 
purging  foon  comes  on.  ° 

OLECRANUM,  in  anatomy,  an  eminence  behind  the  bend  of 
the  elbow ;  being  the  part  whereon  the  arm  bears  when  we  red  on 
the  elbow.  See  Plate  147,  fig.  7,  n.  11. 

OLERON,  laws  of.  The  inhabitants  of  the  ifland  of  Oleron, 
near  the  coaft  ofToi&ou,  have  been  able  mariners  for  fix  or  feven 
hundred  years  paft :  fo  that  they  framed  and  drew  up  the  laws  of  the 
navy  or  marine,  which  are  ftill  called  the  laws  of  Oleron.  See  Uses 
and  ctfioms  of  the  fia. 

Thefe  laws,  being  accounted  the  moft  excellent  fea-laws  in  the 
world,  are  recorded  in  the  Black  Book  of  the  admiralty. 

OLFACTORY  nerves,  in  anatomy,  the  firft  pair  of  nerves  fpring- 
ingoutof  the  medulla  oblongata ;  fo  called  as  being  the  immediate 
inftruments  of  fmeiling.  See  Plate  147,  fig.  5,  lit.  bh. 

OLIBANUM,  in  pharmacy,  a  gummy  refin  brought  from 
Turkey  and  the  Eaft  Indies,  ufually  in  drops  or  tears,  like  thofe  of 
maftich,  but  larger,  of  a  pale  yellowifli  colour,  which  by  age  be¬ 
comes  reddifh.  Ol  the  tree  which  produces  it  we  have  no  certain 
account. 

1  his  gummy  refin  has  a  moderately  ftrong,  not  very  agreeable 
fmell,  and  a  bitterilh  fomewhat  fpongy  tafte:  in  chewing,  it  flicks 
to  the  teeth,  becomes  white,  and  renders  the  faliva  milky.  Laid  on 
red-hot  iron,  it  readily  catches  flame,  and  bums  with  a  flrong,  dif- 
fufive,  not  unpleafant  fmell :  it  is  fuppofed  to  have  been  the  incenfe 
ufed  by  the  ancients  in  their  religious  ceremonies,  though  it  is  not 
the  fubflance  now  known  by  that  name  in  the  {hops.  On  tritu¬ 
ration  with  water,  the  greateft  part  of  it  difiolves  into  a  milky  liquor, 
which  on  {landing  depofits  a  portion  of  relinous  matter,  and,  being 
now  gently  infpiflated,  leaves  a  yellow  extradf,  which  retains  the 
greatefl  part  of  the  fmell  as  well  as  the  tafle  of  the  olibamun ;  it’s 
odorous  matter  appearing  to  be  of  a  lefs  volatile  kind  than  that  of 
moft  other  gummy  refins.  Rectified  fpirit  difloives  lefs  than  water, 
but  takes  up  nearly  all  the  a&ive  matter :  the  tranfparent  ycllowifh 
folution,  infpiflated,  yields  a  very  tenacious  refin,  in  which  the  a&ive 
parts  of  the  juice  are  fo  inveloped  and  locked  up,  that  they  are 
lcarcely  to  be  difeovered  either  by  the  fmell  or  tafte. 

Olibanum  is  greatly  commended  by  many  againft  diforders  of  the 
head  and  breaft,  and  againft  diarrhoeas  and  dyfenteries,  and  pro- 
fluvia  of  the  menfes,  and  floor  albus.  It’s  dofe  is  from  ten  grains  to 
a  drachm.  It  is  by  many  efteemed  a  fpecific  in  pleurifies,  especially 
when  epidemic.  Externally  it  is  ufed  in  fumigations  for  diforders 
of  the  head,  and  againft  catarrhs,  and  is  an  ingredient  in  fome 
plaifters.  It  is  a  noble  balfam  in  confumptions,  given  in  fubflance, 
or  diflolved  with  the  yolk  of  an  egg  in  the  form  of  an  emulfion. 
There  is  an  oil  made  of  it  by  deliquium,  in  the  fame  manner  as 
that  of  myrrh.  This  is  done  by  putting  the  powder  of  it  in  the 
white  of  a  boiled  egg  in  a  cellar  till  it  runs  into  a  liquor ;  this  is 
efteemed  a  great  cofmetic,  and  deftroyer  of  pimples  in  the  face. 
Diofcorides  had  his  doubts  about  the  internal  'ufe  of  olibanum  in  large 
dofes ;  he  talks  of  it’s  bringing  on  madnefs,  and  even  death :  but 
none  of  the  other  Greek  writers  fay  any  thing  of  it’s  ill  qualities : 
nor  do  we  at  prefent  know  any  of  .them . 

OLIGAEDRA  ,  in  natural  hiftory,  a  genus  of  cryftals,  whofe 
bodies  are  of  the  imperfect  kind,  being  compofed  of  columns  affixed 
irregularly  to  fome  folid  body  at  one  end,  and,  at  the  other,  termi¬ 
nated  by  a  pyramid  :  but  the  column  and  pyramid  being  both  pen¬ 
tangular,  the  whole  confifts  only  of  ten  planes,  not,  as  the  common 
kind,  of  twelve.  See  Plate  55,  Clafis  III. 

OLIGARCHY,  a  form  of  government,  where  the  adminiftration 
of  affairs  is  lodged  in  the  hands  of  a  few  people.  The  word  is  de¬ 
rived  from  0x17©-,  a  few,  and  apw,  command,  or  government. 

The  ftates  of  Venice  and  Genoa  may  be  ranked  among  oligarchies. 
OLIO,  or  Oglio,  in  cookery,  denotes  a  favory  difli  compofed  of 
a  great  variety  of  ingredients,  chiefly  ufed  by  the  Spaniards. 

The  forms  of  olios  are  various.  To  give  a  notion  of  the  ftrange 
aflemblage,  we  {hall  here  add  one  from  an  approved  author:  take 
rump  of  beef,  neats  tongues  boiled  and  dryed,  and  Bologna  faufages ; 
boil  them  together  ;  and  after  boiling  two  hours,  add  mutton,  pork, 
venifon,  and  bacon,  cut  in  bits  ;  as  alfo  turneps,  carrots,  onions, 
and  cabbages,  borage,  endive,  marigolds,  forrels,  and  Spinach  ;  then 
fpices,  as  faffron,  cloves,  mace,  nutmeg,  &c.  This  done,  in  another 
pot  put  a  turkey  or  goofe,  w'ith  capons,  pheafants,  wigeons,  and 
ducks,  partridges,  teals,  and  flock-doves,  fnipes,  quails,  and  larks, 
and  boil  them  in  water  and  fait.  In  a  third  veflel  prepare  a  lauce  of 
white  wine,  ftrong  broth,  butter,  bottoms  of  artichokes,  and  chef- 
nuts,  with  cauliflowers,  bread,  marrow,  yolks  of  eggs,  mace,  and 
faffron  :  laftly,  difli  the  olio,  by  firft  laying  out  the  beef  and  veal, 
then  the  venifon,  mutton,  tongues,  and  faufages,  and  the  roots  over 
all  ;  then  the  largeft  fowls,  then  the  fmallcft,  and  laftly  pour  on  the 
fauce. 

OLITORY,  a  kitchen-garden,  of  herbs,  roots,  &c.  for  food. 

OLIVARIA  corpora,  in  anatomy,  two  protuberances  of  the  me¬ 
dulla  oblongata,  fo  called  from  their  refembling  an  olive  in  fhape. 

OLIVE,  olea,  in  botany,  a  genus  of  trees,  with  a  monopetalous 
flower,  divided  into  four  fegmenls  at  the  limb  ;  the  leaves  are  for  the 
moft  part  oblong  and  evergreen :  the  ovary,  which  is  fixed  to  the 
center  of  the  flower-cup,  becomes  an  oval,  folt,  pulpy  fruit,  abound¬ 
ing  with  a  tat  liquor,  inclofing  a  hard  rough  ftone. 

There  are  five  forts  of  olive  trees  preferved  in  the  gardens  of  the 
curious,  where  they  arc  planted  either  in  pots  or  cafes,  and  removed 
into  the  green-houfe  in  the  w  inter,  w'ith  oranges,  myrtles,  Sc c.  but 
they  are,  moft  of  them  hardy  enough  to  endure  the  cold  of  our  ordinary 
winters  in  the  open  air,  provided  they  are  planted  upon  a  dry  foil, 
and  in  a  warm  fituation. 

Thefe  plants- may  be  propagated  by  Lying  down  of  their  tender 
branches,  in  the  manner  pra&ifed  for  other  trees,  which  {hould  re¬ 
main  undifturbed  two  years;  in  which  time  ‘they  will  have  taken 
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r°?t,  and  may  off  from  the  old  plants,  and  tranfnlanted 

in  awarr^f018  ^  ^  light  earth’  or  in!o  ,he  open  ground 

-  rn  fituation  1  he  beft  feafon  for  transplanting  them  is  the 

nSn7  0f  Yf’rwllen  y™  Hlk  .akc  ,he  oppol- 

,  ‘  -  y  of  a  moift  feafon  ;  and  thofe  which  are  planted  in  pots  {hould 
3  u  r  ^aciy  pa.rt  of  t!,e  green-houfe,  until  they  have  taken 
,  >  but  thofe  planted  in  the  ground  .{hould  have  mulch  laid  about 

mc'r  roots,  to  prevent  the  earth  from  drying  too  faft,  and  be  now 
na  men  retrelhcd  with  water ;  but  you  mult  by  no  means  let  them 
nave  too  much  motfture,  which  will  rot  the  tender  fibres  of  their 
roots,  and  deftroy  the  trees. 

Tne  oil  is  piffled  out  from  the  olives ,  which  are  laid  together 
^  1  C. ,0  v,lt.1fcr’  aijd  then  ground  in  a  mill  ;  and  having  hot  water 
p  red  on  them,  they  are  prefled  out,  the  water  fubfiding,  and  the 
1  vvi mining  on  the  top.  What  is  drawn  {rom  the  unripe  olives  is 
ca  led  mphaemum,  and  is  accounted  drying  and  reftringent,  and 
er  or  {time  external  remedies:  what  is  prefled  out  of  the  ripe  fruit 
is  called  oil  of  olives,  being  what  is  generally  eaten,  and  made  ufe 
ot  in  medicine;  the  different  finenefs  being  from  the  different  care 
and  management  ;n  the  making  it.  The  fweeteft,  and  what  we 
elteem  molt,  comes  from  Provence. 

The  oil  is  moderately  heating  and  mollifying,  rendering  the  body 
ax  and  foluble  ;  it  is  good  tor  diforders  of  ihe  breaft  and  lungs, 
tempenng  the  {harp  choleric  humours  in  the  bowels,  and  fu  helps 
griping  and  the  cholic  ;  and  is  ufed  againft  all  corrdive  mineral 
poi  ons,  as  arfenic  and  fublimate,  Sec.  1 1  opens  the  urinary  paflages 
and  is  good  lor  the  ftone  and  gravel.  The  pickled  olives  are  grateful 
to  the  Itomach,  and  are  fnppofed  to  promote  appetite  and  digeftion  : 
the  ripe  ones  are  more  eaten  in  the  eaftern  countries  among  the 
Oreeks,  being  great  part  of  their  food,  efpecially  in  Lent.  There 
are  three  kinds  of  olives  frequently  fold,  different"  in  fixe  and  good- 
nels ;  viz.  thole  of  Verona,  thofe  of  Spain,  and  thofe  of  Provence. 

I  he  olives,  while  on  the  tree,  are  intolerably  bitter,  without  any 
thing  ot  that  delicious  tafte,  which  procures  them  admittance  at  the 
ncheft  tables.  Fo  fit  them  for  that,  they  mult  be  prepared,  and 
cured  or  pickled,  as  follows  . 

In  the  months  of  June  and  July,  long  before  the  olives  are  fit  to 
yield  their  od,  they  are  gathered,  and  laid  to  fteep  fome  days  in.frefti 
water  ;  when  taken  out,  they  are  put  in  a  ley  made  of  water  prepared 
wuh  barilla,  or  kali,  with  afties  of  olive  ftones  calcined;  or  at  leaft 
with  hme.  They  are  next  laid  in  a  liquor  of  water  and  fait,  with 
which  they  are  put  into  thofe  little  barrels,  wherein  they  are  brought 
tous.  To  give  them  the  flavour,  they  throw  over  them  an  effence 
uiually  compofed  of  clover,  cinnamon,  coriander,  and  . fennel. 

°LYMpiAD  in  chronology,  a  fpace  or  period  of  four  years; 
whereby  the  Greeks  reckoned  their  time.  See  the  article  Epocha. 

•  OLYMPIC***,,  were  folemn  games,  famous  among  the  an- 
jient  <J{'ee^s>  fio  called  from  Olympian  Jupiter,  to  whom  they  were 
dedicated ;  and  by  fome  faid  to  have  been  firft  inftituted  by  looker 
after  his  vidory  over  the  Tons  of  Titan  ;  others  aferibe  their  iiiftitu- 
tton  to  Hercules,  not  the  fon  of  Alcmena,  but  one  of  much  neater 
antiquity,  in  the  year  of  the  world  2886,  and  their  re-eftablifhment 
to  Iphitus,  3/2  years  after  this  period  ;  and  held  at  the  beginning  of 
every  fifth  year,  that  is,  every  fiftieth  month,  on  the  banks  of  the 
Alpheus,  near  Olympia,  a  city  of  Elis ;  to  exercife  their  youth  in 
five  kinds  of  combats. 

The  care  and  management  of  thefe  games  belonged,  for  the  moft 
part,  to  the  Eleans,  who,  on  that  account,  enjoyed  their  pofieflions 
without  moleftation,  or  fear  of  war  or  violence.  They  appointed 
a  certain  number  of  judges,  who  were  to  take  care  that  thofe,  who 
offered  themfelves  as  competitors,  performed  their  preparatory  ex- 
ercifes  ;  and  thefe  judges,  during  the  folemnity,  fat  naked,  havino- 
before  them  a  crown  of  viftory,  formed  of  wild  olive,  which  was 
prelented  to  whomfoever  they  adjudged  it,  T.  hey  who  were  con¬ 
querors  were  called  Olympionices ,  and  were  loaded  with  honours  by 
their  countrymen.  At  thefe  games,  women  were  not  allowed  to  be 
prefent;  and  if  any  woman  was  found  to  have  pafled  the  river 
Alpheus,  during  the  folemnity,  {he  was  to  be  thrown  headlong  from 
a  rock. 

GMBRE,  a  celebrated  game  at  cards  ;  played  by  two,  by  three 
or  by  five  perfons  ;  but  generally  by  three. 

The  game  of  ombre  is  borrowed  from  the  Spaniards  ;  and  requires 
all  the  phlegm  and  gravity  of  that  people  in  the  playing. 

In  ombre  by  three,  nine  cards  are  dealt  to  each  party  ;  the  whole 
ombre  pack  being  only  40  ;  by  reafon  the  eights,  nines,  and  tens  are 
thrown  afide:  he.that  wins  mnft  take  five  tricks,  or  four  when  the 
other  five  are  divided,  fo  as  one  have  two,  and  the  other  three. 

After  the  cards  are  dealt,  if  none  of  the  parties  think  their  hand 
ftrong  enough  to  attempt  for  the  flake  or  game,  they  all  pa/s ;  and, 
after  fomething  put  down  to  the  former  flake,  deal  over  again.  If 
any  will  attempt  for  it,  he  thenceforth  is  called  the  ombre  ;  and  the 
other  two  become  leagued  together,  like  two  partners  at  whift,  to 
defend  it  againft  him. 

Note,  each  has  the  refufal  of  being  ombre,  according  to  his  order  of 
feniority. 

There  are  two  ways  of  undertaking  for  the  game  :  in  the  firft, 
which  is  the  tnoft  ufual,  after  choofing  what  lie  will  have  trumps,  he 
difeards,  cr  lays  afide  what  number  of  .his  cards  he  pleafes,  and  in 
their  lieu  takes  an  equal  number  from  the  remainder  o{  the  pack  ;  the 
like  do  the  other  two.  The  other  way  is,  when  he  dare  trail  to  his 
own  hand,  and  therefore  declines  to  difeard,  or  change  any  cards, 
but  leaves  that  10  the  others,  which  is  called  playing  fans  prendre: 
if  he  gains  the  point,  in  this  latter  cafe,  he  reaps  fqpievvhat  extra¬ 
ordinary,  more  than  in  the  firft. 

If  he  fails  in  either  cafe,  he  is  faid  to  be  beafied :  and  the  failure  is 
called  a  remife,  or  repuifie ;  and  if  one  of  the  defenders  of  the  flake 
win  more  tricks  than  he,  fuch  perfon  is  faid  to  win  codille,  and  takes 

up 
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up  the  (take  the  ombre  played  for:  and  in  both  cafes,  the  ornbie  is  to 
forfeit  the  value  ot  the  flake  played  for,  to  the  board. 

If  the  ombre  win  all  the  nine  tricks,  it  is  called  winning  the .vole,  and 
he  reaps  doubly :  and  if  he  attempt  it,  and  mifcarry,  he  lufters  pro- 

^  The  overfights  and  irregularities  committed  in  the  courfe  of  the 
game,  are  called  beajls,  and  lubjeft  the  perfons  chargeable  therewith 

to  forfeitures.  .  .  ,  , 

As  to  the  order  ar.d  value  of  the  cards  at  ombre,  it  is  to  be  ob- 
ferved,  that  tlie  ace  of  fpacles,  called  fpadille ,  is  always  the  firft  or 
hmhelt  trump,  in  whatever  fun  the  trump  be  ;  the  duce  of  trumps 
when  trumps  ave  either  of  the  black  colours,  or  the  feven,  if  of  the. 
red,  is  the  fecund  -trump,  and  called  manille  \  the  ace  of  clubs,  called 
hallo,  the  third;  and  if  either  of  the  red  fuirs  be  trump,  the  ace  of 
that  fuit,  called  putito,  the  fourth.  The  reft  in  the  black  fuits  are 
valued  according  to  the  following  order  ;  viz.  king,  queen,  knave, 
feven,  lix,  five,  four,  and  three-.  In  the  red  fuits  they  follow  thus; 
king,  queen,  knave,  duce,  three,  four,  five,  and  lix. 

The  three  firft,  or  principal  trumps,  are  called  matadores ;  which 
have  this  privilege,  that  they  are  not  obliged  to  attend  an  in- 
fe:  lor  trump  when  it  leads:  but,  for  want  of  another  fulall  trump, 
the  pevfon  may  renounce  trumps,  and  play  any  other  card.  Add, 
that  if  the  three  matadores  be  in  the  hands  of  the  ombre,  in  cafe  he1 
be  beaded,  he  is  to  forfeit  for  them;  or  it  he  gain  his  point,  he  is 
to  have  a  confideration  for  them  ;  but  for  nothing  lefs  than  three. 
And  jt  mu  ft  be  farther  noted,  that  the  trumps  immediately  (ucceed-  • 
ing  thefe,  viz.  punto,  king,  queen,  Sec.  if  they  be  found  in  the 
fame  hand  with  the  former,  are  alfo  reputed  as  matadores,  and  to  be 
allowed,  or-forfeited  for,  like  the  reft ;  and  this  as  low  as  the  fequence 
reaches  without  interruption.  ' 

There  are  Tome  varieties-  in  the  manner  of  playing  the  game  of 
ombre.  Sometimes  he  who  has  fpadille  is  obliged  to  play,  let  his 
game  be  ever  fo  bad;  which  is  called  forced  fpadille :  lometimes 
when  all  have  parted,  a'perfon  undertakes  the  game  on  condition  of 
difearding,  or  making  tip  his  hand,  before  he  names  trump  ;  which 

is  called  the  gafcariUe.  - 

In  ombre  by  five,  which  forne  even  prefer  to  that  by  three,  as  not 
requirit.g  fo  much  attention  ;  only  eight  cards  apiece  are  dealt ;  and 
five  tricks  mult  be  won,  otherwife  the  ombre  \s<beajied. 

Here  the  perfon,  who  undertakes  the  -game,  after  naming  the 
trump,  calls  a  king  to  his  affiftance  ;  upon  which,  the  perfon  in 
whofe  hand  the  king  is,  without  difeovering  himfelf,  is  to  artiftr 
him  as  a  partner,  and  to  (have  his  fate.  If  between  both  they  can 
make  five  tricks,  the  ombre  wins  ;  and  then  the  auxiliary  king  (hares 
thefpod;  and  vice  verfa. 

If  the  ombre  venture  the  game  without  calling  in  any  king,  this 
too  is  called  playing  fans  prendre ;  in  which  cafe  the  other  four  are 
all  againft  him,  and  he  muft  win  five  tricks  alone,  or  be  beafled. 
The  reft  is  much  the  fame  as  by  three,  mutatis  mutandis. 

Ombre  de  foleil,  in  heraldry,  fhadow  of  the  fun,  is  when  the  fun 
is  borne  in  armoury,  fo  as  that  the  eyes,  nofe,  and  mouth,  which 
at  other  times  are  reprefented,  do  not  appear;  and  the  colouring  is 
thin,  fo  that  the  field  may  be  feen  through  it. 

OMELET,  or  Am  let,  a  kind  of  a  pancake,  or  fricafiee  of  eggs, 
with  other  ingredients,  very  ufual  in  Spain  and  France  ;  and  is  made 
as  follows:  The  eggs,  being  beaten,  are  to  be  feafoned  with  fait 
and  pepper,  and  then  fried  in  butter  made  boiling  hot ;  this  done, 
gravy  to  be  poured  on,  and  the  whole  ftrewed  with  chives  and  parfley,. 
fhred  fmail.  When  one  fide  is  fried  enough,  it  is  to  be  turned  on 
the  other. 

OMEN,  a  certain  fign  or  indication  of  fomething  future,  and 
prefaging  either  good  or  evil. 

There  were  three  forts  of  omens  among  the  ancients  ;  one  was, 
of  things  internal,  or  thofe  which  aftedfted  the  perfons  themfelves  ; 
the  fecond,  of  tilings  external,  that  only  appeared  to  men,  but  did 
not  make  any  impreftion  on  them  ;  the  third  were  ominous  words. 

OMENTUM,  in  anatomy,  the  caul,  alfo  called  reticulum,  from 
it’s  ftrudlure,  refembling  that  of  a  net. 

When  the  peritonaeum  is  cut,  as  is  ufual,  and  the  cavity  of  the 
abdomen  laid  open,  the  omentum  or  caul  prefents  itfelf  firft  to  view. 
This  membrane,  which  is  like  a  wide  and  empty  bag,  covers  the 
greateft  part  of  the  guts.  It’s  mouth  is  tied  on  the  right  fide  to  the 
hollow  of  the  liver,  on  the  left  to  the  fpleen,  backwards  to  the  back 
part  of  the  duodenum,  and  that  part  of  the  colon  which  lies  under 
the  ftomach-,  and  forwards  to  the  bottom  of  the  ftomach  and  py¬ 
lorus.  It’s  bottom  is  loofe,  and  being  tied  to  no  part,  but  floating 
upon  the  (urface  ot  the  guts  below  the  navel,  was  the  reafon  why 
the  caul  was  by  the  Greeks  called  emorXoov,  Sometimes  it  defeends 
as  low  as  the  os  pubis,  within  the  produ&ions  of  the  peritonaeum, 
caufing  an  epiplocele. 

The  caul  is  a  moll  delicate  and  fine  double  membrane,  interlarded 
for  the  moft  part  with  much  fat,  which  lines  each  fide  of  it’s 
blood-veflels.  Thefe  are  veins  from  the  portae,  called  gaftroepiptois 
dextra  and  finiftra ;  arteries  from  the  coeliaca.  The  intercoftal 
nerves  and  the  par  vagum  fend  it  feveral  twigs  of  nerves ;  all  thefe 
veflels,  with  fome  fmail  glands,,  accompanying  one  another,,  fpread 
their  branches  very  curioufly  upon  the  caul,  and  even  to  the  minuted: 
twig;  they  run  between  two  lines  of  fat,  which  are  bigger  or 
fmaller,  according  to  the  weight  of  the  caul.  It  has  been  fometimes 
found  to  weigh  five  pounds,  but  ordinarily  it  does  not  exceed  one 
halt  pound.  Where  there  are  no  veflels,  the  membranes  of  the  caul 
are  very  fine  and  tranfparent ;  they  give  feveral  ufes  to  the  caul,  as 
to  cover  the  bottom  of  the  ftomach  and  the  inteftines,  that  by  che- 
rifhing  their  heat,  it  may  promote  digeftion,  and  help  the  concoc¬ 
tion  ot  the  chyle  ;  to  (Lengthen  and  fuftaiti  the  veflels  which  go 
from  the  fpleen  to  the  ftomach,  inteftines,  pancreas,  and  liver ;  fo 
keep  a  (lore  of  the  fat,  that  it  may  be  received  by  the  veins  and  lym¬ 
phatics  tor*  the  ufe  we  have  already  fpoken  of ;  to  lubricate  the 


fupcrficies  of  the  inteftines,  arid  for  facilitating  their  periftaitic  mo¬ 
tion.,  ,  . .  .  • 

Omentum,  falling  down  of  the.  On  large  wounds  of  the  ab¬ 
domen,  the  omentum  will  frequently  protrude  itfelf  through  the 
wound,  either  alone,  or  with  fome  portion  ot  the  inteftines.  When 
this  is  the  cafe,  the  firft  bufinefs  is,  to  inquire,  whether  the  protruded 
part  preferves  i.t’s  heat,  moifture,  and  natural  colour :  if  it  is  not 
found  faulty  in  any  of  thefe  circumftances,  it  muft  be  gently  returned, 
but  when  the  ftraitnefs  of  the  wound  forbids  this,  the  protruded  part' 
muft  be  taken  off  clofe  to  the^  wound,  and  the  wound  healed  accord¬ 
ing  to  the  common  form.  The  omentum  in  this  cafe  will  adhere  to 
the  internal  part  of  the  wound,  without  bringing  on  any  difovder,  or 
inconvenience  to  the  patient.  But  where  the  intertines  fall  out  at 
the  fame  time,  the  omentum  is  to  be  fomented'  by  an  aftirt'ant  with 
warm  milk  and  water,  till  the  inteftines  are  returned. 

OMNIUM,  is  a  term  of  finance,  denoting  all  the  particulars  in¬ 
cluded  in  the  contraft  between  government  and  the  public  for  a 
loan  :  fiich  as  (lock  at  3  or  4  per  cent,  lottery  tickets  at  a  ftipulated 
price,  annuities  for  a  certain  term,  &c. 

ONlXJV\.A.LO-mefenteric,  in  anatomy.  All  foetufes  are  wrapped 
up  in  at  lead:  two  coats  or  membranes  ;  moft  of  them  have  a  third, 
called  allantoides  or  urinary.  See  the  articles  Allantois  and 
,  Foetus. 

Some,  as  the  deg,  cat,  hafe,  Sec.  have  a  fourth,  which  has  two 
blood-veflels,  viz.  a  vein  and  an  artery,  called  omphalo-mefenteries, 
becatife  palling  along  the  firing  to  the  navel,  and  terminating  in  the 
mefentery. 

ONANIA,  of  Onanism,  terms  which  fome  late  empirics  have' 
framed,  to  denote  the  crime  of  fell- pollution,  mentioned  in  feripture: 
to  have  been  pra&ifed  by  Onan,  and  puniflied  in  him  With  death. 
Geri.  xxxviii.  g.  See  the  article  Pollution. 

ONCE,  or  ONCA,  in  zoology,  a  fpecies  of  the-FELiS.  It  has  a 
large  head,  (lion,  ears,  long  hair" ori  the  whole  body;  the  colour  is' 
a  whitilh  aih,  tinged  with  yellow;  the  head  is  marked  with  fmail 
round  fpots,  arid  behind  each  ear  is  a  large  black  fpot;  the  upper 
part  of1  the  neck  is  varied  with  large  (ingle  fpots,  and  ihe  fides  ot  the 
back  with  longitudinal  marks,  confiding  of  feveral  fpots;  the  fpots 
on  the  legs  are  fmail  and.  thinly  difperfed  ;  the  tail  is  full  of  hair* 
and  irregularly  marked,  with  large  fpots.  This  fpeefes  inhabits  Bar¬ 
bary,  Perfia,  Hyrcania,  and  China,  is  ufed  fur'  the  chace  of  ante¬ 
lopes  and  hares,  and  is  as  much  urider  command  as  a  fettingd'og,  re¬ 
turns  at  the  leaft  call,  arid  jumps  up  behind  his  mafte'r,  being  carried 
on  the  crupper  on  horfeback.  Plate  42. 

ONEIROCRITICS,  (from  oyufoj,  dream,  and  judgment,) 
interpreters  of  dreams,  or  thofe  who  judge  of  event's  from  the  cir- 
cumftances  of  dreams. 

ONERANDO  pro  rata portiortis,  a  writ  which  lies  for  a  joint  te¬ 
nant,  or  tenant  in  common,  when  diftrained  for  more  rent  than  the 
proportion  of  his  land  comes  to. 

ONGLEE,  in  heraldry,  denotes  the  talons  or  claws  of  beads  or 
birds,  when  of  colours  different  from  the  body. 

O.  NI.  a  Latin  contraction  ufed  in  the  exchequer,  by  the  ftierifi^ 
when  he  makes  up  his  accounts  for  iffues,  amercements,  and  mean 
profits  ;  at  which  time  he  marks  upon  each  head  O'.  NI.  thereby  to 
denote,  Oneretur  nifi  habeat  fufficlcntem  exonerationem :  that  is,  Let 
Him  be  charged,  unlefs  he  have  A  fuftkient  difeharge  ;  whereupon  he 
t  becomes  the  king’s  debtor ;  and  a  debet  or  debt  is  fet  upon  his 
head  ;  in  which  C3fe  the  other  parties  are  debtors  to  the  (henff. 
ONION,  cepa ,  in  botany.  Refer  to  Treatife  on  Gardening. 
Onions  are  much  eaten,  and  it  would  be  well  if  they  were  yet 
more  fo ;  they  attenuate  tough  humours,  cleanfe  the  ftomach,  ex¬ 
cite  appetite,  and  promote  the  natural  excretions,  particularly  ex¬ 
pectoration  and  urine,  and  in  fome  degree  the  menfes.  But  they 
are  apt  to  breed  flatulencies,  and,  if  eaten  too  largely,  to  aftedt  the 
head,  and  difturb  the  fleep  afterwards,  efpecially  with  perfons  of 
hot  bilious  difpofitions.  They  are  powerfully  antifeptic,  and  on 
this  account  are  recommended  as  a  falubrious  addition  to  food  in 
fcorbutic  cafes. 

An  onion  boiled  to  a  perfect  foftnefs,  is  recommended  by  many 
as  a  cataplafm  for  ripening  peftilential  buboes.  A  frefti  cut  onion 
rubbed  on  the  part  till  it  become  red  and  itch,  is  faid  to  be  a  cure 
for  baldnefs.  A  mixture  of  equal  parts  of  juice  of  onions,  and  fpirit 
of  wine  is  eftcemed  a  cure  far  deafntfs,  a  few  drops  being  put  at 
times  into  the  ears.  An  onion  cut  in  two,  and  fnacerated  in  the 
fame  fpirit,  is  a  good  application  for  the  head-ach.  A  cataplafm  of 
roafted  onions  And  butter  is  an  excellent  application  for  the  piles. 

ONKOTOMY,  in  futgery,  (from  oheo;  tumor,  and  Te/xvco,  I 
cut,)  the  operation  of  opening  a  tumor  or  abfeefs. 

ONOMANCY,  or  rather  Onomamancy,  the  art  of  divining 
the  good  or  evil  fortune  which  lhall  befall  a  man,  from  the  letters  of 
his  name.  .  -1 

And  it  was,  doubtlefs,  from  a  principle  much  of  the  fame  kind, 
that  the  young  Romans  toafted  their  miftrefle-s  at  their  meeting  as 
often  as  there  were  letters  in  their  names.  Thus  Martial, 

Naevia  Jex  cyathis,  feptem  Jujlina  bibatur. 

ONOMATOPGEI A,  (formed  of  ovofxa,  name,  and  orotiu,  fingo, 
I  feign,)  in  grammar  and  rhetoric,  a  figure  of  fpeech,  whereby 
names  and  words  are  formed,  to  the  refemblance  of  the  found  made 
by  the  thing  fignified. 

Onomatopoeia  coins  words  from  found, 

By  which  alone  the  meaning  may  be  found  : 

Thus  is  the  word  trique-trac  formed  from  the  noife  made  by  nr.oy- 
ing  the  men  at  this  game  :  and  from  the  fame  fource  arife  the  buz  pf 
bees,  the  grunting  of  hogs,  the  cackling  of  hens,  the  fmring  of  peo¬ 
ple  afleep,  the  clajhing  of  arms,  Sec. 

The  fureft  etymologies  are  thofe  deduced'  from  the  onomatopoeia. 
ONTOLOGY;  or  Ont6s©phy,  the  feience  or  dodtrine  of 
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being,  in  the  general  or  abftradt  ;  coinciding  with  what  is  otherwife 
called  METAPHYSICS. 

ONYX,  in  natural  hiftory,  oneof  the  femi-pellucid  gems,  with 
varioufly  coloured  zones,  but  none  red  ;  being  compofed  of  cryftal, 
debafed  by  a  fmall  admixture  of  earth  ;  and  made  up  either  of  a 
number  of  flat  plates,  or  of  a  feries  of  coats  furrounding  a  central 
nucleus,  and  feparated  from  each  other  by  veins  of  a  different  co¬ 
lour,  refembling  zones  or  belts. 

We  have  four  fpecies  of  this  gem  :  1.  A  bluifh  white  one,  with 
broad  white  zones.  2.  A  very  pure  onyx,  with  fnow-white  veins. 
3.  The  jafponyx,  or  horny -onyx,  with  green  zones. 

The  ancients  attributed  wonderful  properties  to  th c  onyx ;  and 
imagined  that,  if  worn  on  the  finger,  it  adted  as  a  cardiac:  they 
have  alfo  recommended  it  as  an  aftringent,  but  at  prefent  no  regard 
is  paid  to  it. 

OOROO,  a  kind  of  cloth  made  by  the  people  of  Otaheite,  &c. 
from  the  bark  of  the  bread-ifuit  tree  ;  as  their  aouta  cloth  is  from 
that  of  the  paper  mulberry-tree.  See  PORT LOCK’S  Colledtion 
of  Voyages. 

OQST,  in  hufbandrv,  a  name  given  by  the  people  who  manure 
hops,  for  the  kiln  in  which  they  dry  them  after  they  are  picked 
from  the  ftalks.  This  is  a  fquare  room,  built  up  of  brick,  or  (lone, 
ten  feet  wide,  more  or  lefs,  and  having  a  door  on  one  fide.  In  the 
midft  of  this  room  is  a  fire-place,  about  thirteen  inches  wide,  and  as 
much  high  ;  and,  in  length,  reaching  from  the  mouth  fo  nearly  to 
the  back  part  of  the  kiln,  that  a  man  has  juff  room  to  go  round  it. 
There  are  two  ways  of  drying  hops  by  this  kind  of  kiln,  both  of 
which  are  liable  to  feme  inconvenience  ;  the  oofl  generally  over-dries 
the  under-ones,  by  the  time  the  upper-ones  are  drv  enough  ;  and 
the  hair  cloth,  and  the  turning  in  the  other  way,  breaks  and  lhat- 
ters  them,  and  fpills  many  of  the  feeds. 

OPACITY,  in  philofophy,  a  quality  of  bodies  which  renders 
them  opake  ;  that  is,  impervious  to  the  rays  of  light. 

The  caufe  why  fome  bodies  are  opake,  does  not  contift  in  the  want 
of  re&ilinear  pores,  pervious  every  way  ;  but  either  in  the  unequal 
denfity  of  the  parts,  or  in  the  magnitude  of  the  pores;  and  their 
being  either  empty,  or  filled  with  a  different  matter  ;  by  means 
whereof,  the  rays  of  light,  in  their  pillage,  are  arrefted  by  innu¬ 
merable  refractions  and  reflections,  till,  falling  at  length  on  fome 
folid  part,  they  become  quite  extindt,  and  utterly  abforbed. 

Hence  cork,  paper,  wood,  & c.  are  opake  ;  while  glafs,  diamonds, 
&c.  are  pellucid.  For  in  the  confines  or  joining  of  parts  alike  in 
denfity,  fuch  as  thofe  of  glafs,  water,  diamonds,  &c,  among  them- 
felves,  there  arifes  no  refraction  or  reflexion,  by  reafon  of  the  equal 
attraction  every  way  ;  fo  that  fbch  of  the  rays  of  light,  as  enter 
the  firfl:  furface,  pafs  ftrait  through  the  body,  excepting  fuch  as  are 
loft  and  abforbed,  by  ftriking  on  folid  parts  :  but  in  the  bordering 
of  parts  unequal  in  denfity,  fuch  as  thofe  of  wood  and  paper,  both 
with  regard  to  themfelves,  and  with  regard  to  the  air  or  empty  fpacc 
in  their  larger  pores,  the  attraction  being  unequal,  the  reflexions  and 
refractions  will  be  very  great :  thus  the  rays  will  be  unable  to  pafs 
through  fuch  bodies,  being  continually  driven  about,  till  they  be¬ 
come  extinCt. 

That  this  interruption  or  difeontinuity  of  parts  is  the  chief  caufe 
of  opacity,  Sir  Ifaac  Newton  argues,  appears  from  hence;  that  all 
opake  bodies  immediately  begin  to  be  tranfparent,  when  their  pores 
become  filled  with  a  fubltance  of  equal,  or  almoft  equal,  denfity 
with  their  parts.  Thus  paper  dipped  in  water  or  oil, -the  ftone 
called  oculus  mundi  ftcepcd  in  water,  linen-cloth  dipped  in  oil  or  vi¬ 
negar,  and  other  fubltances  foaked  in  fuch  fluids  as  will  intimately 
pervade  their  little  pores,  become  more  tranfparent. 

To  render  bodies  opake,  and  coloured,  their  interilices  mud  not 
be  lefs  than  of  fome  determinate  lize ;  for  the  moll  opake  bodies  that 
are,  if  their  parts  be  very  minutely  divided,  as  when  metals  are  di¬ 
vided  in  acid  menftruums,  become  perfectly  tranfparent. 

OPAI,  or  Opah,  king-fifh,  in  ichthyology,  a  fpecies  of  fifh 
common  on  the  coaft  of  Guiney  ;  it  is  finooth-fkinned,  without 
feales  or  teeth  ;  it  has  one  ereCt  fin  on  its  back,  which  riles  below 
it’s  neck,  and  reaches  almoft  to  it’s  tail  ;  there  is  alfo  on  each  fide, 
behind  the  gills,  a  fin  ;  and  a  pair  of  fins  a  little  before  the  vent 
under  it’s  belly  ;  from  behind  the  vent  fins  one  fin  within  a  little 
of  the  tail  ;  and  the  tail-fin  is  large  and  forked  ;  the  eyes  of  this  fifh 
are  large,  the  irifes  fcarlet,  encompafled  with  a  circle  of  a  gold  co¬ 
lour,  verged  with  fcarlet;  it’s  noftrils  are  placed  above  it’s  eyes;  the 
upper  part  of  the  body  is  of  a  dark  blue,  or  violet  colour  ;  this,  and 
the  fides  which  are  of  a  bright  green,  are  fpcckled  with  oblong  white 
fpots;  the  chaps  of  a  pale  red;  the  nofe, gills, and  belly  of  a  fine  filver 
colour  ;  and  all  the  fins  are  of  a  bright  fcarlet  ;  the  mouth  is  lmall, 
the  tongue  thick,  and  refembling  a  human  tongue,  but  thick  fet 
with  prickles,  which  are  pointed  backwards,  and  which  feem  to 
ferve  inftead  of  teeth  for  retaining  it’s  prey  or  food.  The  fifti  from 
which  this  description  is  taken,  was  three  feet  feven  inches  long, 
and  three  feet  ten  inches  round  in  the  thicket!  part,  and  weighed 
eighty-two  pounds ;  the  flelh  of  the  fore-part  was  firm,  and  had  the 
appearance  of  beef,  and  the  hinder  part  like  fine  veal.  See  Plate  60, 
Jig.  30. 

OPAL,  in  natural  hiftorv,  a  gem  of  a  very  peculiar  kind,  and 
has  been  elfecmed  by  many  in  all  ages  of  very  great  value,  though  at 
prefent  it  is  of  lefs  val  1:,  in  proportion  to  it’s  lize,  than  any  ot  the 
hnergems.  It  is  fofier  than  any  other  of  the  fine  gems,  andisdit- 
ficult  to  polifh  to  any  degree  of  nicety.  It  is  found  of  various  lhapes 
and  tizes  ;  it’s  molt  frequent  bignefs  is  between  that  ot  a  pea  and  a 
horle-bean,  but  it  is  found  as  fmall  as  the  head  of  a  large  pin,  and 
has  been  feen  of  the  fizc  of  a  large  walnut.  It’s  figure  is  very  va¬ 
rious  and  uncertain,  but  it  is  never  found  in  a  cryltalliform  or  co¬ 
lumnar  lfate ;  it’s  molt  ufual  (hape  is  an  irregularly  oblong  one, 
convex  above,  flatted  at  bottom,  and  dented  with  various  finuoftics 
at  it’s  fides.  It  is  often  found  among  the  loole  earth  of  mountains, 
fometimes  on  the  ihores  of  rivers,  and  not  unfrequentlv  bedded  in 
No.  126.  Vol.  III.  '  .  - 


the  coarfer  kinds  of  jafper.  It  is  found  in  Egypt,  Arabia,  fame 
partsof  the  Ealt-Indies,  and  in  many  parts  of  Europe:  thofe  c  f  Eu¬ 
rope  are  principally  from  Bohemia,  and  are  of  a  greenifh  or  greyifh 
colour;  the  colour  of  other  opals  much  refembles  that  ot  the  fineft 
mother-of-pearl,  it’s  bafis  Teeming  a  bluifh  or  greyifh  white,  but 
with  a  property  of  reflecting  all  the  colours  of  the  rainbow,  as  turn* 
cd  differently  to  the  light. 

1  o  imitate  this  gem  in  natural  cryftal,  ufe  the  Following  method : 
take  yellow  orpiment,  and  white  arfenic,  of  each  two  ounces,  crude 
antimony,  and  fal  ammoniac,  of  each  one  ounce  ;  powder  all  thefe, 
and  mix  them  well  together  ;  put  this  powder  into  a  large  crucible, 
and  lay  upon  it  fmall  fragments  of  cryftal,  and,  upon  thefe,  ot'her 
larger  pieces  of  cryftal:  fill  up  the  crucible  with  thefe,  and  lute  on 
to  it  another  crucible  inverted,  with  a  hole  at  the  bottom  as  big  as 
a  fmall  pea  ;  when  the  lute  is  dry,  fet  the  veffels  in  a  quantity  of 
charcoal  in  a  large  chimney,  covering  them  up  with  coals  to  the 
middle  of  the  upper  crtfcible  ;  fo  long  as  the  materials  fume  out  at 
the  hole,  keep  up  a  ftrong  fire  ;  when  that  is  over,  let  the  fire  go 
our  of  itfelf ;  and  then  unlute  the  crucibles  ;  the  greattll  part  of  tire 
cryftal  will  be  found  tinged  to  the  colour  of  various  gems ;  not  only 
the  opal ,  which  will  be  very  fair  and  beautiful,  but  the  topaz,  and 
ruby  colour  will  be  feen  in  others. 

OPALIA,  in  antiquity,  feafts  celebrated  at  Rome  in  honour  of 
the  goddefs  Ops.  Varro  lays,  they  were  held  on  the  igrh  of  De¬ 
cember,  which  was  one  of  the  days  of  the  Saturnalia  ;  thefe  two 
feafts  were  celebrated  in  the  fame  month,  becaufe  Saturn  and  Ops 
were  hufband  and  wife  ;  the  vows  offered  to  the  goddefs  were  made 
fitting  on  the  ground  ;  to  fhew  that  (he  was  the  earth,  the  mother 
of  all  things. 

OPEN  flank,  in  fortification,  is  that  part  of  the  flank  which  is 
covered  bv  the  orillon. 

OPENING  of  gates,  in  aftrologv,  is  when  one  planet  feparates 
from  another,  and  prefently  applies  to  a  third,  bearing  rule  in  a 
fign  oppoiite  to  that  ruled  by  the  planet  with  which  it  was  before 
joined. 

OPERA,  a  dramatic  compofition,  fet  to  mufic,  and  fung  on  the 
ftage,  accompanied  with  mulical  inifruments  ;  and  enriched  with 
magnificent  drelfes,  machines,  and  other  decorations. 

Bruycre  fays,  that  it  is  eflfential  to  the  opera  to  keep  the  mind,  the 
eyes,  and  ears,  in  an  inchantment.  St.  Evremond  calls  the  operas. 
chimerical  aflemblage  of  poetry  and  mufic;  where  the  poet  and  mu- 
fician  mutually  cramp  each  other. 

The  opera  we  derive  from  the  Venetians,  among  whom  it  is  held 
one  of  the  .principal  glories  of  their  carnival.  Riccoboni  dates  the 
public  exhibition  of  operas  from  the  year  1637,  when  the  opera  of 
Andromache  was  performed  at  the  theatre  of  St.  Caflan,  at  Venice. 
Meneftrier  aferibes  the  invention  of  it  toJohannesSulpitius,.  a  native 
of  Veroli,  in  the  Campania  di  Roma,  towards  the  end  of  the  15th 
century.  Crefcimbeni  aferibes  it  to  Emilio  Caviliere,  who,  in 
1590,  exhibited,  in  the  palace  of  the  grand  duke,  at  Florence,  two 
dramas  of  the  paftoral  kind,  fet  to  mufic.  Others  fay,  that  it  was 
invented  by  Ottavio  Rinuccini,  a  native  of  Florence  ;  and  that  his 
firfl:  compofition  of  this  kind  was  a  paftoral  called  Daphne,  which 
was  fucceeded  by  his  Eurydice  :  and  that  this  latter  was  reprefented 
on  the  theatre  at  Florence,  in  1600,  upon  rheoccafion  of  the  mar¬ 
riage  of  Mary  de  Medicis,  with  Henry  I  V,  of  France. 

While  the  Englifh  and  French  comic  and  tragic  theatres  were 
forming,  the  Venetians  invented  the  opera :  the  abbot  Perrin,  intro- 
duCtorof  ambafladors  to  Galton,  duke  of  Orleans,  was  the  firfl:  who 
formed  the  defign  of  introducing  it  into  Paris;  and  he  obtained  he 
king’s  privilege  for  the  fame  in  1669  ;  and  it  was  not  long  before  it 
palled  thence  into  England.  The  author  of  the  Spectator  obferves, 
that  the  French  mufic  agrees  with  the  accent  and  pronunciation 
much  better  than  the  Englifh  ;  and  they  are  at  the  fame  time  bet¬ 
ter  calculated  for  the  gay  humour  of  that  people. 

At  Rome  they  have  a  kind  of  fpiritiial  operas,  frequent  in  Lent ; 
confiding  of  dialogues,  duos,  trios,  ritornellas,  chorufes,  &c.  the 
fubjeCt  whereof  is  taken  out  of  Scripture,  the  life  of  (ome  faint,  or 
the  like.  The  Italians  call  them  oratorios.  The  ,*,ords  are  fre¬ 
quently  Latin,  and  fometimes  Italian.  * 

OPERATION,  in  the  general,  the  aft  of  exerting,  or  exercifing 
fome  power,  or  faculty,  from  which  an  effect  follows. 

The  noblcft  operation  of  man  is  that  by  the  fchoolmen  called  vital, 
or  immanent ;  viz.  the  operation  ot  the  mind  ;  which,  with  regard  to 
the  underfta riding,  is  threefold  ;  apprehenfion  or  perception,  difere- 
tion  or  judgment,  and  reafoning  or  difeourfe.  I  he  directing  of 
thefe  makes  theobjedtof  logic.  See  the  article  Perception,  &c. 

With  regard  to  the  will,  the  immanent  operations  are  willing  and 
nilling;  to  which  are  referred  loving  and  hating.  From  the  will 
alfo  proceed  fenfitive  and  loco-motive  operations,  as  feeing,  fpeak- 
ing,  walking,  &c. 

Operation,  in  medicine  andfurgery,  denotes  a  methodical  ac¬ 
tion  of  the  one  hand,  on  the  human  body,  in  order  to  rc-eftablifh 
health.  Bleeding,  trepanning,  &c.  are  operations  in  furgery. 

But  the  term  is  more  particularly  ufed,  in  medicine,  for  the  means 
whereby  any  remedy  produces  it’s  falutary  effect ;  or  that  fcrics  of 
adfions,  mediate  and  immediate,  whereby  it’s  remote  end  is  at¬ 
tained. 

Operation,  in  chemiftry,  denotes  the  proceflesor  experiments, 
by  means  whereof  the  proper  changes  are  produced  in  bodies,  and 
the  effeCt  the  art  procured. 

The  changes  chemitlrv  produces  in  bodies,  are  reducible  to  two 
kinds:  viz.  an  union  of  parts,  and  a  reparation  thereof :  thus  che¬ 
miftry  either  feparates  fpirits,  falls,  oils,  Ccc.  or  compoun  s  t  lem 

tOSA  chemical  operation,  then,  confifts  in  changing  the  fituation  of 
the  parts  ;  particularly,  either  in  moving  fome  parts,  but  not  the 
whole,  which  is  called  Separating  ;  or  in  adding  new  parts  which  is 
called  unitinz.  All  chemical  operations,  therefore,  are  reducible  to  two 
*  »7  H  general 
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general  kinds;  viz.  fuch  whereby  the  parts  of  bodies,  before  joined 
or  united,  are  feparated,  which  the  ancient  chemifts  called  folution  ; 
and  fuch  whereby  the  parts,  before  disjoined,  are  combined,  or 
united,  called  coagulation.  Some,  however,  objeft  digeftion  as  a 
third  fpecies  of  operation not  reducible  to  either  of  them ;  but  Boer- 
haave  (hews,  that  it  is  a  compofition  of  both. 

Operation,  in  theology,  is  ufed  for  the  adtions,  both  of  the 
Word  and  the  man,  in  Jefus  Chrift.  See  the  article  Person. 

The  orthodox  teach,  that  there  are  two  operations  in  Jefus  Chrifl, 
the  one  divine,  the  other  human. 

OPERCULUM,  denotes  the  cartilaginous  cover  with  which  the 
mouths  of  the  univalve  water-fhells  are  furnifhed. 

OPHIOMANCY,  the  art  of  making  predictions  from  ferpents. 
The  feven  coils  of  a  ferpent  that  was  feen  on  Anchifes’s  tomb,  the 
ancients  interpreted  to  mean  the  feven  years  that  ./Eneas  wandered 
from  place  to  place  before  he  arrived  in  Latium.  Thus  Virgil, 
Septem  enim  gyros ,  feptem  volumina  traxit.  Lib.  v.  ver.  85. 

OPHIOPHAGI,  (from  opts,  a  ferpent,  and  pctyu,  to  eat,)  fig- 
riifies  ferpent  eaters  :  fuch  were  certain  barbarous  favage  people  in 
Ethiopia  ;  alfo  the  eagle  vulture,  and  other  birds  of  prey. 

OPHITES,  hydrinus,  in  natural  hiftory,  a  fort  of  variegated 
marble,  of  a  dufky-green  ground,  fprinkled  with  fpots  of  a  lighter 
green,  otherwife  called  ferpentine.  ' 

OPHTHALMIA,  in  medicine,  fignifies  any  disorder  or  pain  of 
the  eye  ;  but  it  is  ufed  diftin&ly  to  exprefs  an  inflammation  of  that 
organ. 

The  word  is  Greek,  opSaXgia,  and  derived  from  ,  an  eye. 

An  ophthalmia,  fays  M.  de  St.  Yves,  is  an  inflammation  of  the 
conjundliva,  fometimes  attended  with  violent  heat  and  a  flux  of 
tears  ;  fometimes  without  either  heat  or  tears.  This  inflammation 
fometimes  extends  all  over  the  globe  of  the  eye,  and  even  to  the  ad¬ 
jacent  parts.  Of  all  difordersof  the  eye,  this  is  the  molt  frequent, 
as  it  accompanies  almoft  every  difeafe  to  which  the  eye  is  fubjeci. 

Some  of  thefe  inflammations  are  without  danger,  and  eafily  cured ; 
others  are  very  dangerous,  and  difficult  to  cure.  Their  caufc  is 
either  external  or  internal :  internally  they  proceed  from  the  blood, 
whether  from  too  great  a  redundancy,  or  fome  acquired  bad  quality 
of  it ;  fuch  are  the  thicknefs,  vifcofity,  acrimony,  or  too  great  rare¬ 
faction  of  the  blood. 

If  the  quantity  of  blood  be  cxceflive,  it  will  be  carried  too  co- 
pioufly  into  the  minute  veflels  of  the  eye,  and  fo  produce  an  oph¬ 
thalmia. 

If  the  blood  be  too  thick,  as  it  is  inceflantly  conveyed  into  the  fine 
veflels  of  the  eye,  it’s  particles  being  too  heavy  and  large  to  pafs  into 
thefe  veflels,  the  circulation  in  thefe  parts  muft  be  obftrudled,  and 
an  inflammation  generated.  When  the  blood  is  too  (harp,  the  fe- 
rofity,  furnifhed  by  the  lachrymal  gland,  will  partake  of  the  fame 
nature  ;  and  by  irritating  the  conjundtiva,  which  it  conftantly  moif- 
tens,  will  produce  an  ophthalmia.  If  the  blood  be  too  much  rarefied, 
as  the  rarefa&ion  affe&s  the  fine  delicate  veflels  of  the  eye,  it  will 
occafion  an  inflammation. 

As  to  external  caufes,  it  is  evident,  that  whatever  can  violently 
irritate  the  conjundliva,  and  the  membrane  which  covers  it,  or 
can  make  a  reparation  in  the  veflels  of  thofe  parts,  will  neceffarily 
caufe  this  diftemper. 

An  ophthalmia  is  fometimes  attended  with  very  dangerous  acci¬ 
dents  ;  it  is  often  exafperated  by  improper  remedies  applied  by  the 
patients  when  firfl:  attacked  ;  it  is  fometimes  fo  violent,  that  it’s 
progrefs  can  hardly  be  flopped,  or  the  fight  preferved. 

Thefe  inflammationsare  generally  divided  into  the  dry  and  humid. 

The  dry  fpecies  of  ophthalmia  brings  a  rednefs  on  the  eye  without 
tears,  or  any  purulent  matter.  It  occafions  no  fwelling  of  the  eye¬ 
lid,  nor  pain  in  the  eye,  or  in  the  head.  It  is  caufed  by  a  thick 
blood,  which  flagnates  only  in  fome  of  the  veflels  of  the  conjunai- 
va,  only  part  of  the  white  of  the  eye  being  red. 

T  he  humid  ophthalmia  is  produced  by  a  great  quantity  of  lachry¬ 
mal  lymph,  which,  as  it  paffes  continually  over  the  globe  of  the  eye, 
irritates  the  fame  by  its  acrimony,  inflames  it  and  the  inner  part  of 
the  eye-lids,  which  become  fwelled  ;■  it  likewife  often  ulcerates  the 
tranfparent  part  of  the  cornea.  This  difeafe  is  attended  with  (boot- 
JnS  pains  in  the  eye,  and  the  patient  cannot  behold  the  light  without 
lntenfe  pain.  Children  and  old  people  are  both  fubjedl  to  this  dif- 
eafe,  in  whom  it  becomes  very  obflinate,  by  reafon  of  the  natural 
moilture  of  their  temperament.  When  it  runs  to  .a  length  in  chil¬ 
dren,  their  lips  and  nofe  fwell,  and  are  covered  with  fcabs  and  puf- 
tules,  that  fometimes  overfpread  the  face. 

For  cure  of  the  dry  ophthalmia ,  wa(h  the  inner  part  of  the  eye  with 
collyrium,  made  of  twelve  grains  of  prepared  tutty,  diffolved  in  two 
ounces  of  rofe  and  plantain  waters,  with  the  addition  of  a  fpoonful 
of  (pint  of  wine.  I  ake  of  Paul’s  betony,  thyme,  and  red  rofes, 
eac  1  a  ant  u  ,  two  ftalks  of  mullein;  boil  them  in  a  gallon  of 
wine;  and  at  night  apply  to  the  eye  a  comprefs dipped  in  this  wine. 

As  this  fpecies of  ophthalmia  is  not  dangerous,  it  requires  but  few 
medicines  and  is  fometimes  cured  by  bleeding,  repeated  according 
to  the  plethoric  confhtution  of  the  patient. 

he  cure  of  the  humid  ophthalmia  is  fometimes  difficult,  and  re¬ 
quites  more  medicines  than  the  laft,  befides  fuch  repetitions  of  the 
gem.. a  remedies,  as  the  (late  of  the  patient  may  require. 

ee  ing  at  the  neck  and  toot  is  often  neceflary.  Apply  a  collv- 
II,™’ '  .made  Wl[b  t,ie  d'MRd  waters  of  fennel,  eye-bright,  and 

1  a  a*’  °c  eacb  two  ounces>  in  which  diflolve  two  grains  of  the  fait 

S'  tT T a'mreS  a  1 10?’  a  cautery.  and  blifters  are  obliged  to 

"nr,'  ,  •  ,  £  veficatories  incommode  the  kidnies  or  bladder,  they 

Hum  wl  InK  an'1  other  means  employed.  If  the  firfl  colly- 

r^’erf ^j'chl.sdefigned  onJyasa  fweetener,  after  fome  days,  do  not 
ain°thcrbe  fubftituted,  which,  by  conftfinging  the  pores, 
will  hinder  the  great  afflux  of  tears  to  the  eye;  for  which^afon  you 
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may  omit  the  fait  of  lead,  and  diflolve  in  the  fame  waters  half  a 
dram  of  the  white  troches  of  Rhafis. 

OPHT  HALMICS,  medicines  proper  for  difeafes  of  the  eyes. 

Ophthalmic  nerves,  the  fifth  pair  of  nerves  of  the  brain,  di¬ 
viding  into  three  branches. 

OPH1  HALMOGRAPHIA,  (formed  from  eye,  and 

ypfw,  I  defcrihe ,)  that  branch  of  anatomy  which  eonfiders  the  ftruc- 
ture  and  compofition  of  the  eye,  the  ufe  of  it’s  parts,  and  the 
principal  eftefts  of  vifion. 

OPPIT  HALMOSCOPI  A,  that  branch  of  phyfiognomy  which 
eonfiders  a  perfon’s  eyes  and  looks  ;  to  deduce  thence  the  know- 
lege  of  his  temperament,  humour,  and  manners. 

OPIATE,  Opiatum,  in  medicine,  is  fometimes  applied  to  any 
confedfion,  or  eledluary. 

Opiate  is  alfo  ufed  for  any  medicine  given  with  an  intention 
to  procure  deep.  In  which  fenfe  the  word  is  of  the  fame  import 
with  narcotic,  hypnotic,  foporific,  or  pacific. 

Opiate  is  more  particularly  ufed  for  a  compofition,  wherein 
opium  is  an  ingredient. 

•  .The  operation  of  opiates ,  or  the  manner  wherein  they  produce 

their  effedt  in  the  body.  Dr.  Quincy  thus  lays  down :  all  pain  is  a 
ftimulus  on  the  part  affedfed,  and  is  attended  with  contradions  of 
the  pained  membranes,  wffiieh  occafion  a  greater  afflux  than  ordin¬ 
ary  of  the  nervous  juice  that  way  :  on  the  other  hand,  pleafure,  or 
a  delightful  fenfation  in  any  part,  is  accompanied  with  a  fmooth 
undulation, .  and  eafy  reflux  of  the  nervous  juice  towards  the  brain. 
This  is  as  it  were,  the  entertainment  of  the  mind  ;  with  which 
being  taken  up,  it  doth  not  determine  the  fpiritS  to  the  organs  of 
motion  ;  that  is,  there  is  fuch  a  relaxaton  of  the  mufcular  fibres,  and 
fuch  a  difpofition  of  the  nervous  fluid,  as  is  neceffarv  to  deep. 

Opiates  are  found  to  abate  immoderate  fecretions  and  evaluations,- 
which  they  do  by  removing  that  irritation  of  the  organs,  whereby 
they  are  occafioned.  And  herein  lies  the  incraffating  quality  of 
thofe  medicines,  in  that  the  twitching  lenfe  upon  the  membranes  of 
the  lungs,  bowels,  &c.  being  Ieflened,  the  (harp  humour  is  fuffered 
to  lodge  there  in  a  greater  quantity,  before  it  is  fotroublefome  as  to 
be  thrown  oft  and  expelled  ;  it  being  all  one  as  if  there  were  no 
irritation  of  the  part,  if  the  uneafy  fenfe  thereof  be  not  regarded  by 
the  mind.  And  thefe  effedfs  will  all  be  heightened  by  the  mixture 
o(  the  opiate  particles  with  blood  ;  which  is  hereupon  rarefied  and 
diftendsit’s  veflels,  efpecially  thofe  of  the  brain ;  and  this  does  (till, 
to  a  greater  degree,  lelfen  the  influx  of  the  nervous  fluid  to  the  parts, 
by  prefling  upon  the  tubuli,  or  little  canals,  through  which  it  is 
derived.  Whence  the  reafon  of  that  difficulty  of  breathing,  which 
opiates  occafion  :  this  fymptom  being  infeparable  from  the  rarefac¬ 
tion  of  the  blood  in  the  lungs. 

OPINION,  Opinio,  denotes  a  probable  belief;  or  a  doubtful 
and  uncertain  judgment  of  the  mind. 

Opinion  is  better  defined  the  affent  of  the  mind  to  propofitions  not 
evidently  true  at  firfl:  fight;  nor  deduced,  by  neceflary  confequence, 
from  others  that  are  fo;  but  fuch  as  carry  the  face  of  trurh.  Pro-, 
bable  arguments  beget  opinion ;  as  demonftration  does  feience  or 
knowlege. 

OPIUM,  in  pharmacy,  an  infpiffated  j-uice,  partly  of  the  refinous, 
and  partly  of  the  gummy  kind.  It  is  brought  to  us  in  cakes  or 
maffes,  ufually  of  a  roundifh  figure,  flatted  and  covered  with  poppv 
leaves.  Thefe  are  of  uncertain  fizes,  ufually  about  an  inch  thick, 
and  their  weight  from  eight  ounces  to  a  pound. 

Opium  is  very  heavy,  of  a  denfe  texture,  not  perfedllv  dry,  but 
more  or  lefs  foft,  and,  commonly,  eafily  receiving  an  impreffion 
from  the  finger  ;  it  is  tough  and  hard  to  break,  it’s  colour  a  brown- 
i(h  yellow,  fo  very  dark  and  du(ky  that  in  a  mafs  at  firfl:  fight  it 
appears  black,  and  of  a  faint,  dead,  unpleafant  fmell,  bitter  to  the 
tafte,  and  very  acrid. 

It  is  inflammable,  yet  in  great  part  foluble,  in  water:  it  is  brought 
to  us  from  Natolia,  from  Egypt,  and  from  theEaft  Indies  ;  choofe 
that  in  which,  when  diced,  no  vifible  impurities  are  lodged  ;  when 
broken,  appears  brightifh,  of  a  dark  red  blackilh  colour ;  thatus  dry, 
not  undluous,  but  moderately  ponderous  and  compact ;  that  is  in¬ 
flammable,  of  an  acrid  bitter  tafte,  a  faint  fmell  refembling  that  of 
unripe  poppy  heads,  and  without  any  empyreumatic  flavour;  and 
that  communicates  to  water  not  a  yellow,  but  reddilh  tindlure. 

The  Europeans,  for  many  ages,  efleemed  the  Thebaic  opium 
greatly  fuperior  to  that  of  Afia  Minor,  or  the  Eaft  Indies,  but  at 
prefent  there  is  no  diftindfion  made  ;  but  opium  that  is  not  too  dry, 
and  friable,  and  that  has  a  good  fmell,  and  no  accidental  foulneis 
mixed  among  it,  is  all  efteemed  of  equal  value. 

The  plant  which  affords  opium  is  one  of  the  polyandria  monogy- 
nia  of  Linnaeus,  and  one  of  the  herbae  flore  tetrapetalo  anomalo  of 
Ray  ;  and  is  deferibed  by  all  the  botanical  writers.under  the  name 
of  the  white  garden  poppy,  the  papaver  hortenfe  femine  albo,  papa- 
ver  fativum  Diofcoridis,  and  papaver  album  Plinii. 

The  fields  of  Afia  Minor  are  in  many  places  Town  with  the  white 
poppy,  as  our  s  are  with  corn.  When  the  heads  grow  towards  ma¬ 
turity,  but  are  yet  foft,  green,  and  full  of  juice,  thev  make  incifions 
on  them,  and  from  every  one  of  thefe  there  flows  a  few  drops  of  a 
milky  juice,  which  foon.  hardens  into  a  folid  confidence:  thefe  drops 
are  gathered  with  great  care,  and  are  the  fined  opium.  Tournefort 
tells  us,  that,  after  they  have  obtained  all  t’  ey  can  this  way,  they 
bruife  the  heads  and  exprefs  their  juice,  and  by  this  means  get  a 
much  larger  quantity  r  but  Bellonius,  who  had  been  through  the 
fame  place  where  1  ournefort  was,  fays  not  a  word  about  this  opium 
procured  by  expreflion  ;  nor  does  Ksempfer  mention  any  fuch  pro- 
cefs  in  his  treating  of  obtaining  opium  in  the  Eaft.  Both  thefe.  au¬ 
thors  make  three  kinds  of  opium,  but  no  one  of  them  is  procured  in 
this  coarfe  way.  Kaempfer’s  account  is  this  :  when  the  heads  are 
near  ripening,  they  wound  them  with  an  inftrument,  which  is  a 
kind  oi  knife  with  five  edges ;  this,  on  being  ftruck  into  the  head, 
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makes  five  long  cuts  in  it,  from  which  the  opium  flows,  and  is  the  I 
next  day  fcraped  off  with  an  edgelefs  knife,  and  is  put  up  in  a  veflej, 
faftened  to  the  girdle  for  that  purpofe :  at  the  time  the  opium  is  col¬ 
lected,  the  oppofite  fide  of  the  poppy-head  is  wounded  by  the  fame 
inftrument  ufed  at  firft,  and  the  opium  is  collected  next  day  in  the 
fame  manner.  They  diftinguifh,  however,  the  produce  of  the  firll 
wounds  from  thofe  of  the  fecond,  and  with  great  reafon,  the  firfl 
being  greatly  fuperior  to  the  fecond.  They  call  this  firlt  flowing  off 
the  heads  gobaar  ;  it  has  much  more  virtue  than  the  reft,  and  is  fold 
at  a  much  greater  price  ;  it’s  colour  is  at  firft  white,  but  afterwards 
yellowifh  ;  and,  when  long  kept,  of  a  dufky  brown.  The  opium 
produced  from  the  fecond  wounds  is  darker  coloured,  and  approaches 
to  blacknefs  ;  it  has  a  weaker  fmell  and  tafte  than  the  former  : 
after  this  they  make  a  third  operation,  but  the  produce  is  black,  and 
of  very  little  value. 

After  they  have  collected  the  opium,  they  moiften  it  with  a  fmall 
quantity  of  water,  or  of  honey,  and  work  it  a  long  time  upon  a  flat, 
hard,  fmooth  board,  with  a  thick  and  ftrong  inftrument  of  the  fame 
wood,  till  it  becomes  of  the  confidence  of  pitch  :  finally,  they  work 
it  up  with  their  hands,  and  form  it  into  cakes,  or  rolls,  for  fale. 
Multitudes  of  people  are  continually  employed  in  this  preparation, 
and  have  feveral  ways  of  doing  it ;  but  what  we  have  is  the  mere 
crude  juice,  or  at  molt  fuch  as  has  been  worked  up  with  water,  or 
a  fmall  portion  of  honey,  no  more  than  fufficient  to  bring  it  into 
form. 

Opium  has  been,  till  lately,  confidered  in  general  as  a  foporific  and 
fudorific  only ;  and  it’s  ufe  moftly  confined  to  the  removal  of  deli¬ 
riums,  nervous  coughs,  and  fome  ether  particular  purpofes:  but  the 
experience  of  modern  praCtice  has  fo  extended  it’s  application,  as  to 
give  a  fufficient  light  into  the  true  nature  of  it.  The  quality  of 
opium,  to  which  it’s  medicinal  effeCts  are  owing,  is  the  diminifhing 
the  fenfibility  and  tendernefs  of  the  nerves  in  fuch  a  manner,  that 
fpafms  and  convulfive  cramps  that  are  excited  by  inflammation,  or 
the  aCtion  of  any  irritating  bodies,  are  thereby  greatly  mitigated, 
and  in  general  removed  ;  and  the  fymptomatic  mifchiefs  attending 
many  diforders  thence  prevented  or  leflened.  This  power  therefore 
renders  it  of  very  great  fervice  in  the  following  diforders,  the  evil 
confequences  whereof  are  the  refult  of  the  irritating  acrimony  of  de¬ 
praved  humours :  firft,  in  the  cholera  morbus,  where  the  whole  of 
the  danger  arifes  from  the  violent  convulfions,  catifed  by  the  into¬ 
lerable  ftimulus  of  the  exceflively  acrid  bile,  poured  out  of  the  duCtus 
choledochus  communis  into  the  inteftines,  in  an  incredible  quantity  ; 
in  this  cafe  opium  will  give  a  reprieve  from  the  fatal  confequences  of 
the  fpafm,  till  a  difcharge  of  the  morbid  matter  is  procured  by  the 
aid  of  cathartics,  when  it  would  be  impracticable,  by  any  other 
means,  to  givfe  the  leaft  relief.  It  is  in  like  manner  highly  effica¬ 
cious  in  diarrhoeas  and  dyfenteries,  which  owe  their  origin  to  a  pa¬ 
rallel  caufe  ;  as  alfo  in  the  convulfions  of  children,  produced  by  an 
deefeent  acrimony  of  the  humours  in  the  via  prima  :  it  is,  when  ju- 
dicioufly  ufed,  of  great  importance  in  feveral  cafes  of  eruptive  and 
Other  fevers,  where  a  fpafmodic  ftate  arifes  from  nervous  irritations, 
particularly  in  refpeCt  of  children,  where,  by  a  proper  ufe  of  this 
medicine,  the  frequent  fpafms  which  attend  their  coming  out  may 
be  frequently  evaded.  It  is  likevvife  of  great  efficacy  in  many  female 
cafes,  relieving  the  convulfive  diforders  of  the  uterus,  and  checking 
thofe  exCeffive  difeharges  of  the  catamenia  and  profufe  haemor rages, 
confequent  to  delivery,  which  are  catifed  by  them.  Befides  thefe 
there  are  many  occafions  not  reducible  to  the  general  rules,  where, 
on  the  fame  principle,  this  quality  of  opium  may  remove  fymptoms, 
which  would  be  otherwife  fatal  or  dangerous,  and  on  which  all  the 
other  qualities  Of  medicines  could  have  no  influence  ;  whence  it 
may  therefore  juftly  be  ranked  among  thofe  few  medicines,  of  whofe 
eflfeCts*  the  recovery  of  the  patient  from  violent  and  dangerous  dif- 
eafes,  is  the  evident  refult ;  but  if  given  in  too  great  a  quantity,  is 
deadly. 

Dr.  Smyth*  while  at  Smyrna,  took  pains  to  obferve,  what  the 
dofes  of  opium  taken  by  the  Turks,  in  general,  were.  He  found 
that  three  drams  in  a  day  was  a  common  quantity  among  the  larger 
takers  of  it,  but  that  they  could  take  fix  drams  a  day  without  mif- 
chief.  A  Turk  ate  this  quantity  before  him,  three  drams  in  the 
morning,  and  three  in  the  evening,  with  no  other  effect  than  it’s 
giving  him  great  chearfulnefs.  But  the  taking  it  thus  habitually 
greatly  impairs  the  conftitution  ;  the  perfons  who  accuftom  them- 
lelves  to  it,  can  by  no  means  live  without  it,  and  are  feeble  and 
weak  ;  their  legs  are  ufually  thin,  and  their  gums  eaten  away,  fo 
that  their  teeth  {land  bare  to  the  roots  ;  they  are  alfo  often  of  a  yellow 
complexion,  and  look  much  older  than  they  really  are.  The  Tur- 
kfth  meflengers,  when  fent  upon  bufinefs  of  hafte,  always  carry  opium 
with  them,  and  take  largely  of  it  when  tired  ;  they  fay  it  immedi¬ 
ately  gives  them  ftrength  and  fpirits  to  proceed,  taken  with  proper 

precaution.  . 

Prepared  Opium,  or  laudanum,  a  tinCture  of  opium,  made  either 
with  fpirit  of  wine  or  water,  having  different  ingredients  added  to  it, 
according  to  the  ufe  it  is  intended  for. 

OPOBALSAMUM,  in  pharmacy,  the  fame  with  the  true  bal- 
fam,  or  balm  of  Gilead.  See  the  article  Balsam. 

OPOCALPASON,  or  Opocarpason,  the  juice  of  a  tree  called 
calpafi.  This  juice  refembles  myrrh  ;  but  is  poifonous. 

OPODELDOC,  the  name  of  a  plaifter  faid  to  be  invented  by 
Mindererus  ;  it  is  often  mentioned  by  Paracelfus.  At  prefent  tne 
medicine  known  by  this  name  is  the  linim.  faponac. 

OPOPONAX,  in  the  materia  medica,  is  a  gum  refin  of  a  tole¬ 
rably  firm  texture,  ufually  brought  to  us  in  loofe  granules  m  drops, 
and  fometimes  in  large  maffes,  formed  of  a  number  ot  thele  con- 
ne&ed  by  a  quantity  of  matter  of  the  fame  kind  ;  but  theie  are  uiu- 
ally  loaded  with  extraneous  matter,  and  are  greatly  mfeuor  tc  tie 
pure  loofe  kind.  The  drops  or  granules  of  the  fine  opoponax,  are 
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on  the  outfide  of  a  brownifli  red  colour,  and  a  dufky  yellow illi  or 
whitifh  colour  within:  they  are  of  a  fomevvhat  unauous  appear¬ 
ance,  fmooth  on  the  furface  ;  and  are  to  be  chofen  in  clear  pieces, 
of  a  flrong  fmell  and  acrid  tafte. 

Opoponax  is  attenuating  and  difeutient,  and  is  gently  purgative  ;  it 
difpels  flatulencies,  and  is  good  in  aithmas,  in  inveterate  coughs,  and 
in  diforders  of  the  head  and  nerves.  It  alfo  promotes  the  menfes, 
and  is  good  againft  all  obftruCtions  of  the  vifeera. 

OPORlCit,  a  medicine  extolled  by  the  ancients  for  it’s  great  vir¬ 
tues  againft  weaknefles  of  the  ftomach  and  dyfenteries.  It  was  com- 
pofed  of  five  quinces  with  their  feeds,  as  many  pomgranates,  a  pint 
of  ferviccs,  a  pint  of  Syrian  furiiach,  and  half  an  ounce  of  faffron  : 
they  put  all  thefe  together  into  a  gallon  of  mufk,  and  boiled  over  a 
very  gentle  fire,  to  the  confiftence  of  honey,  with  great  care  to  avoid 
burning, 

OPOSSUM,  in  zoology,  a  fpecies  of  didelphis,  with  the  paps 
within  the  abdomen. 

The  opcJJ'um  is  a  very  fingular  animal,  about  fifteen  inches  long 
from  the  extremity  of  the  nofe  to  the  rump  ;  and  it’s  tail  is  equal  in 
length  to  the  whole  body :  the  legs  are  robuft,  and  the  feet  armed 
with  fiiarp,  long,  and  crooked  claws.  But  what  is  moft  fingular  in 
this  animal,  is,  that  the  fkin  of  the  belly  of  the  female  is  loofe,  for¬ 
ming  a  kind  of  pouch  or  bag,  with  an  aperture  in  it,  at  which,  in 
time  of  danger,  it  takes  in  it’s  young.  See  Plate  73,  Jig.  43. 

OPPILA1  ION,  in  medicine,  the  act  of  obftruCtir.g  or  flopping 
up  the  duCts  or  palfages  of  the  body,  by  redundant  or  peccant  hu¬ 
mours.  The  word  chiefly  implies  obftruCtions  of  the  lower  belly. 
Vifcid,  heavy  foods,  difficult  of  digeftion,  are  oppilative. 

OPPONENT,  a  perfon  who  withftands  or  oppofes  another. 

OPPOSITES,  oppofita,  among  logicians,  fimply  taken,  are  fuch 
things  as  differ  among  themfelves,  but  fo  as  not  to  differ  in  like 
manner  from  fome  third.  The  fchoolmen  reckon  four  kinds  of  op- 
p'Jiles ,  viz.  relatively,  contranly,  privatively,  and  contradictorily  op- 
pofites.  Oppofitcs ,  completely  taken,  are  propofitions  that  clafli  with 
each  other  ;  as,  man  is  an  animal,  and  man  is  not  an  animal. 

Opposite  cones,  denote  two  fimilar  cones,  vertically  oppofite,  that 
is,  having  the  fame  common  vertex,  as  well  as  the  fame  axis.  Oppo¬ 
fite  feffions,  are  two  hyperbolas  made  by  cutting  two  oppfite  cones  by 
the  fame  plane.  See  the  articles  Cone  and  Hyperbola. 

OPPOSITION,  in  geometry,  the  relation  of  two  things,  be¬ 
tween  which  aline  may  be  drawn  perpendicular  to  both. 

Opposition,  in  logic,  the  quality  of  difagreement  between  pro¬ 
pofitions  which  have  the  fame  fubjeCt,  and  the  lame  attribute. 

The  effential  properties  of  propofitions,  confidered  with  regard  to 
their  oppojition,  are,  1.  That  of  two  contradictory  propofitions,  there 
is  one  always  true,  and  another  falfe.  2.  Two  contradictory  pro- 
pofitiorts  can  never  be  both  true ;  but  may  be  both  falfe.  3.  Sub¬ 
contrary  propofitions  may  be  all  true  at  the  fame  time  ;  as  happens 
when  the  attribute  is  accidental  to  the  fubjedl ;  but  when  it  is  ef¬ 
fential  to  it,  the  one  is  true,  the  other  falfe.  4.  Subalterns  may  bn 
either  true  or  falfe  at  the  fame  time  ;  or  the  one  may  be  true,  the 
other  falfe.  If  the  attribute  be  elfential  to  the  fubjeCt,  the  fubaltern 
affirmatives  are  true,  and  the  negatives  falfe  ;  but  if  the  negatives  deny 
the  fubjeCt  an  attribute  incompatible  with  the  fubjeCt,  they  will  be 
both  true.  When  the  attribute  is  accidental  to  the  fubjeCt,  the  uni- 
verfal  fubaltern  is  ordinarily  falfe,  and  the  particular  one  true. 

Opposition,  in  rhetoric,  denotes  a  figure,  whereby  two  things 
are  joined  together,  which  appeared  incompatible;  as  when  Horace 
fays,  a  wife  Jolly.  Bouhours  deems  this  a  very  elegant  figure.  See 
the  article  Oxymoron  for  further  information. 

Opposition,  in  aftronomy,  is  that  afpeCt  or  fituation  of  two 
ftars  or  planets,  wherein  they  are  diametrically  oppofite  to  each  other* 
or  1800,  that  is,  a  femicircle  apart. 


OPTATIVE  Mood,  in  grammar,  that  which  ferves  to  eXprefs  an 
irdent  defire,  or  wifh  for  fomething. 

In  moft  languages,  except  the  Greek,  the  optative  is  only  ex- 
3 refled  by  prefixing  to  the  fubjunCtive  an  adverb  of  wilhing  ;  as  uti- 
iam,  in  Latin;  plut  a  Dieal  in  French;  and,  would  to  God!  in 
Kngliffi  ;  but  in  Greek  it  is  expreffed  by  a  peculiar  inflection,  ot/xi, 
u;,  01.  &c.  See  a  defeription  of  the  different  moods,  in  the  Syftem 
3f  Grammar,  p.  1079.  „  .  ,  ,  .. .  ,  f  a 

OPTERIA,  in  antiquity,  prefents  made  to  a  child  the  tirlt  time 
1  perfon  faw  it;  alfo,  thofe  prefents  which  the  bridegroom  made 
lis  bride  when  ihe  was  firft  conducted  to  him  ;  this  being  the  firft 

time  he  faw  her.  .  ■ 

OPTIC  glajfes,  are  glaffes  ground  either  concave  or  convex ;  lo 
is  either  to  colIeCt  or  dilperfe  the  rays  of  light ;  by  means  whereof 
/ifion  is  improved,  and  the  eye  (Lengthened,  preferved,  &c. 

Optic  nerves,  the  fecond  pair  of  nerves,  fpringing  from  the  crura 
3f  the  medulla  oblongata,  and  pafltng  thence  to  the  eye.  See  Plate 

14c,  fig.  5,  lit.  i.  i.  . 

Thefe  nerves  approach,  by  degrees,  in  their  recefs  from  their  ori¬ 
gin  ;  and  at  length  meet,  in  the  bafis  of  the  brain,  near  the  infundi¬ 
bulum.  Thence  they  again  feparate,  but  without  deculiatmg  ;  and 

proceed  on  to  each  eye. 

They  are  covered  with  two  coats,  which  they  take  from  the  dura 
and  pia  mater  ;  and  which,  by  their  expanfions,  form  the  two  mem¬ 
branes  of  the  eye,  called  the  uvea  and  cornea. 

The  retina,  which  is  a  third  membrane,  and  the  immediate  organ 
of  fight,  is  only  an  expanfion  of  the  fibrous,  or  inner,  and  medul¬ 
lary  Dart  of  thefe  nerves.  , 

Optic,  or  Optical,  fomething  that  relates  to  vision,  or  ths 

fenOpTficfseTsSalfo  ufed,  in  a  larger  fenfe,  for  the  fcience  of  vifion,  or 

otstics  include  catoptrics,  and  dioptrics  ; 


and  even  perspective. 


A  New 
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A  New  and  Copious  DISSERTATION'  on 


OPTICS; 

Or,  the  Doctrine  of  Light  and  Colours. 

In  it’s  more  exten five  acceptation,  optics  is  a  mixed  mathema¬ 
tical  fcience,  which  explains  the  manner  wherein  vi (ton  is  per¬ 
formed  in  the  eye  ;  treats  of  fight  in  the  general ;  gives  the  reafons 
of  the  feveral  modifications  or  alterations,  which  the  rays  of  light 
undergo  in  the  eye  ;  and  fhews  why  objeXs  appear  fometimes  grea¬ 
ter,  fometimes  fmaller,  fometimes  more  diftinX,  fometimes  nearer, 
and  fometimes  more  remote.  In  this  extenfive  fignification,  it  is 
confidered  by  Sir  Ifaac  Newton  in  his  admirable  work  called  Op- 
TICS. 

Optics  makes  a  confiderable  branch  of  natural  philofophy ;  both 
as  it  explains  the  law  of  nature,  according  to  which  vifion  is  per¬ 
formed  ;  and  as  it  accounts  for  abundance  of  phyfical  phsenomena, 
othervvife  inexplicable.  For  what  can  be  determined  about  light, 
colours,  tranfparency,  opacity,  meteors,  the  rainbow,  parhelia,  &c. 
but  on  the  principles  of  optics  ?  What  about  the  nature  of  the  flarsr 
the  ftruXure  of  the  mundane  fyftem  ?  the  motions  of  the  planets  ? 
the  eclipfes  of  the  luminaries  ?  Sec.  Optics ,  therefore,  makes  a 
confiderable  part  of  aftronomy. 

Euclid  has  written  on  the  ancient  optics  and  catoptrics :  dioptrics 
were  unknown  to  the  ancients.  From  optics  likewife  arifes  pafpec- 
tive  ;  all  the  rules  whereof  have  their  foundation  in  optics.  Indeed 
Tacquet  makes  perfpeX.ve  a  part  of  optics ;  though  John,  arch- 
bilhop  of  Canterbury,  in  his  PerfpeXiva  Communis,  calls  optics,  ca¬ 
toptrics,  and  dioptrics,  by  the  name  perfpediive. 

The  fagacious  Newton  found  out  the  nature  of  light,  analyfed  it, 
and  refolved  it  into  it’s  confiituent  panicles,  which  before  were  un- 
difeovered  to  mankind.  He  has  fhewn,  that  light  conftfis  of  parti¬ 
cles  of  different  colours  and  different  degrees  of  refrangibility  ;  and 
that  the  colour  of  each  ray  is  permanent  and  lading,  and  it’s  degree 
of  refrangibility  invariable :  that  it’s  particular  colour  can  never  be 
changed  by  any  refraXion  or  refleXion.  But  in  this,  as  in  almoft 
every  fubjeX  he  handled,  he  opened  a  new  field  ;  for  the  old  philo- 
fophers  were  all  of  opinion,  that  light  had  no  difference  or  variety  of 
it’s  confiituent  parts,  but  was  in  it’s  own  nature  fimple  and  uniform  ; 
and  that  colours  were  nothing  but  modifications  of  the  light,  or  dila¬ 
tations  of  the  rays,  caufed  by  reflexions  and  refraXions  :  whereas 
they  depend  upon  a  real  reparation  of  the  heterogeneous  rays.  And 
optic  writers  were  univerfally  of  opinion,  that  the  refleXion  of  light 
was  caufed  by  the  particles  thereof  ftriking  againft  the  folid  parts  of 
bodies  into  which  they  could  not  enter,  and  thence  repelled  back, 
•like  other  refleXed  bodies.  But  Sir  Ifaac  Newton  amply  proved, 
that  they  are  driven  back  and  refleXed  before  they  touch  the  body; 
and  that  by  fome  inherent  power  in  the  refleXing  body,  which  aXs 
at  a  fmall  diftance  from  it’s  furface,  in  lines  perpendicular  to  it. 

An  Alphabetical  Arrangement  of  all  the  necefj "ary  Subjects  in  conjlituting 
the  A  A  of  Optics,  or  Vi  fan. 

Camera  obscura,  or  dark  chamber.  See  in  p.  430,  the  ufe, 
theory,  and  confiruXion  of  it,  with  a  reference  to  Plate  116,  fig.  17, 
reprefenting  this  inflrument. 

Catoptric  cistula,  a  machine  whereby  frnall  bodies  are  made 
to  appear  extremely  large,  and  near  ones  very  wide,  &c.  See  it’s 
defeription,  and  method  of  making  one,  as  reprefented  in  Plate  116. 

Colour,  an  inherent  property  in  light,  Sec.  Refer  to  the  article 
Colour,  p.  554,  for  the  doXrine,  nature,  properties,  and  modifi¬ 
cations,  with  the  phenomena  thereof,  as  illuftrated  in  Plate  116, 
fig-  7- 

Designing.  See  the  articles  Camera  Obscura,  and  Per¬ 
spective  ;  refer  alfo  to  the  Treatife  on  Drawing,  p.  745. 

Eye,  Artificial.  This  is  an  optical  machine,  wherein  ob- 
jeXs  are  reprefented  after  the  fame  manner  as  in  the  natural  eye,  of 
confiderable  ufe  in  illufirating  the  nature  and  manner  of  vifion.  It’s 
confiruXion  is  thus :  provide  two  hollow  hemifpheres  of  hard,  dry 
wood,  well  cemented  together,  to  reprefent  the  ball  of  the  eye\  let 
the  interior  or  fore-hemifphere  be  perforated  with  a  round  hole  in  C, 
( Plate  116,  fig.  9,  N°  2,)  to  fupply  the  place  of  a  pupil,  and  therein 
fit  a  thin,  plain  glafs,  or,  which  amounts  to  the  fame,  a  concavo- 
convex  glafs,  to  ferve  for  the  cornea.  In  the  infide  put  a  fihort  draw- 
tube  G,  with  a  lens  convex  on  both  fides,  to  do  the  office  of  the 
cryftalline  therein.  In  the  hind,  or  pofterior  hemifphere,  fit  another 
draw-tube  EF,  with  a  plain  glafs  therein,  having  it’s  inner  furface 
fmooth,  though  not  polifhed,  reprefenting  the  retina  and  optic 
nerve. 

If  now  the  aperture  C  be  turned  towards  any  objeX,  and  the  draw- 
tube  F  E  be  gradually  pulled  out,  you  will  have  colours  on  the  re¬ 
tina,  only  in  an  inverted  order.  See  the  article  Vision. 

It  being  of  no  confequence  what  the  figure  of  the  inner  cavity  is  ; 
any  room  or  chamber  lo  darkened  as  only  to  receive  light  from  a 
lingle  hole,  with  a  glafs  convex  on  both  fides,  fitted  therein,  will  do 
the  office  of  an  artificial  eye ,  and  exhibit  all  the  objeXs  propofed  to 
the  aperture  on  a  waif  or  a  white  cloth,  ftretched  at  a  proper  dif¬ 
tance  from  the  aperture,  with  this  circumrtance,  that  the  lefs  fphere 
the  glafs  is  a  fegment  of,  the  larger  will  the  figures  appear ;  and  this 

is  the  celebrated  camera  obscura. 

•  *S  a  Pnmt  wberem  feveral  rays  concur,  and  are  conneXed  ; 

either  having  undergone  refradion,  or  refleXion.  See  the  articles 
Mirror,  and  Lens.  * 

Focus,  in  dioptrics,  is  the  point  wherein  rcfraXed  rays,  rendered 
'/favefacm  b.y  refraXion,  do  concur,  or  meet,  and  crofs  the  axis. 

.  e  aine  point  is  alfo  called  the  point  of  concourfe ,  or  concurrence. 
irtual  focus,  in  dioptrics,  is  the  point  from,  which  refraXed 


rays,  when  by  refraXion  they  are  rendered  divergent,  do  begin  to  di¬ 
verge  or  recede  from  each  other. 

The  fame  point  is  alfo  called  punfium  difperfus,  or  point  of  diver¬ 
gency,  in  oppofition  to  the  focus  which  is  Called  the  point  of  concur¬ 
rence.  Suppofe,  e.  gr.  the  concavily  of  a  glafs,  to  be  a  be,  [Plate 
117,  fig.  21,)  and  il’s  axis  de  ;  let  fig  be  a  ray  of  light  failing  on  the 
glafs  parallel  to  the  axis  de,  and  let  d  be  the  center  of  the  arc  a  be. 
This  ray  fig,  after  it  has  palled  the  glafs,  at  it’s  emerfion  at  g,  will 
not  proceed  direXly  to  h,  but  will  be  refraXed  from  the  perpendicu¬ 
lar  dg,  and  become  the  ray  gk.  Draw  then  direXly  gk,  fo  that  it 
may  crofs  the  axis  in  e.  T  he  point  e  fo  found,  is  called  by  Mr. 
Molynetix  the  virtual  focus,  or  point  of  divergence. 

The  laws  of  the  foci  of  glafies,  and  the  methods  .of  finding  the 
fame,  being  thofe  of  mofi  ufe  and  importance;  we  fhall  here  fub- 
join  them  apart.  1 

|  1.  The  focus  of  a  convex  glafs,  i.  e.  the  point  wherein  parallel 

rays  tranfmitted, through  a  convex  glafs,  whofe  furface  is  the  fegment 
of  a  fphere,  do  unite,  is  difiant  from  the  pole  or  vertex  of  the  glafs, 
almoft  a  diameter  and  half  of  the  convexity. 

2.  In  a  plano-convex  glafs,  the  focus  of  parallel  rays,  or  the  place 
where  they  unite  with  the  axis,  is  difiant  from  the  pole  of  the  glafs 
a  diameter  of  the  convexity,  provided  the  fegment  do  not  exceed 
thirty  degrees. 

The  rule  or  canon  in  plano-convex  glafies  is  as  107  :  193  : :  fo  is 
the  radius  of  the  convexity :  to  the  refraXed  ray  taken  to  it’s  con¬ 
courfe  with  the  axis;  which  in  glafies  of  larger  fpheres  is  almoft 
equal  to  the  diftance  of  the  focus  taken  in  the  axis. 

3.  In  double-convex  glafies  of  the  fame  fphere,  the  focus  is  difiant 
from  the  pole  of  the  glafs  about  the  radius  of  the  convexity,  if  the 
fegment  be  but  thirty  degrees. 

Focus,  for  the  virtual,  obferve,  1.  That  in  concave  glafies, 
when  a  ray  falls  parallel  to  the  axis,  the  virtual  focus,  by  it’s  firft 
refraXion,  becomes  at  the  diftance  of  a  diameter  and  a  half  of  the 
concavity. 

2.  In  plano-concave  glafies,  when  the  rays  fall  parallel  to  the 
axis,  the  virtual  focus  is  difiant  from  the  glafs  the  diameter  of  the 
concavity, 

3.  In  plano-concave  glafies,  as  107  :  193  : :  fo  is  the  radius  of 
the  concavity  :  to  the  difiance  of  the  virtual  focus.  . 

4.  In  double  concaves  of  the  fame  fphere,  the  virtual  focus  of  pa¬ 
rallel  rays  is  at  the  diftance  of  the  radius  of  the  concavity. 

But,  whether  the  concavities  be  equal  or  unequal,  the  virtual  focus , 
or  point  of  divergency  of  the  parallel  rays,  is  determined  by  this  rule  ; 

As  the  fum  of  the  radii  of  both  concavities :  is  to  the  radius  of  ei¬ 
ther  concavity : :  fo  is  the  double  radius  of  the  other  concavity  :  to  the 
diftance  of  the  virtual  focus. 

5.  In  concave-glaffes,  expofed  to  converging  rays,  if  the  point  to 
which  the  incident  ray  converges,  be  difiant  from  the  glafs  farther 
than  the  virtual  focus  of  parallel  rays,  the  rule  for  finding  the  virtual 
focus  of  this  ray  is  this  : 

As  the  difference  between  the  diftance  of  this  point  from  the  glafs, 
and  the  diftance  of  the  virtual  focus  from  the  glafs  :  is  to  the  diftance 
of  the  virfual  focus : :  fo  is  the  diftance  of  this  point  of  convergence 
from  the  glafs  :  to  the  diftance  of  the  virtual  focus  of  this  converging 
ray. 

6.  In  concave  glafies,  if  the  point  to  which. the  incident  ray  con¬ 
verges,  be  nearer  to  the  glafs  than  the  virtual  focus  of  parallel  rays, 
the  rule  to  find  where  it  crofies  the  axis,  is  this  : 

As  the  excefs  of  the  virtual  focus,  more  than  this  point  of  conver- 
gency  :  is  to  the  virtual  focus  :  :  fo  the  uiftance  of  this  point  of 
convergency  from  the  glafs :  is  to  the  diftance  of  the  point  where 
this  ray  erodes  the  axis. 

Rules  for  finding  the  Foci  of  glafies.  To  find  the  focus  of  a  convex 
fpherical  glafs,  being  of  a  fmall  fphere,  apply  it  to  the  end  of  a  fcal« 
of  inches,  and  decimal  parts,  and  expofe  it  before  the  fun,  upon  the 
fcale  you  will  have  the  bright  interfeXion  of  the  rays .meafured  out: 
or,  expofe  it  in  the  hole  of  a  dark  chamber ;  and  where  a  white  pa¬ 
per  receives  the  diftinX  reprefentation  of  difiant  objedfs,  there  is  the 
focus  of  the  glafs. 

For  a  glafs  of  a  pretty  long  focus ,  obferve  fome  diftant  objeX 
through  it,  and  recede  from  the  glafs  till  the  eye  perceives  all  in  con- 
fufion,  or  the  objeX  begins  to  appear  inverted  ;  here  the  eye  is  in 
the  focus. 

For  a  plano-convex  glafs  :  make  it  refleX  the  fun  againft  the  wall ; 
you  will  on  the  wall  perceive  two  forts  of  light ;  one  more  bright 
within  another  more  obfeure:  witlrdraw  the  glafs  from  the  wall,, 
till  the  bright  image  is  in  it’s  leaft  dimenfions;  the  glafs  is  then  dif¬ 
tant  from  the  wall  about  a  fourth  part  of  it’s  focal  length. 

Fora  double  convex:  expofe  each  fide  to  the  fun  in  like  manner; 
and  obferve  both  the  diflances  of  the  glafs  from  the  wall.  The  firft 
diftance  is  about  half  the  radius  of  the  convexity  turned  from  the 
fun;  and  the  fecond,  about  half  the  radius  of  the  other  convexity. 

Thus  we  have  the  radii  of  the  two  convexities  ;  whence  the  focus 
is  found  by  this  rule. 

As  the  fum  of  the  radii  of  both  convexities:  is  to  the  radius  of 
either  convexity  :  :  fo  is  the  double  radius  of  the  other  convexity  :  to 
the  diftance  of  the  focus. 

Focus,  in  catoptrics,  is  a  point  wherein  the  rays  refleXed  from 
the  furface  of  a  mirror,  or  fpeculum,  and  by  refleXion  rendered  con¬ 
vergent,  do  concur,  or  meet. 

To  find  the  Foci  of  all  glafies  geometrically.  Dr.  Halley  furniflies 
us  with  a  general  method  for  finding  the  foci  of  fpherical  glafies  of 
all  kinds,  both  concave  and  convex;  expofed  to  any  kind  of  rays, 
either  parallel,  converging,  or  diverging ;  under  the  following  pro¬ 
blem. 

To  find  the  focus  of  any  parcel  of  rays  diverging  from,  or  conver¬ 
ging  to,  a  given  point  in  the  axis  of  a  fpherical  lens,  and  inclined 

thereto 
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thereto  under  the  fame  angle,  the  ratio  of  the  fines  of  refraction 
being  given  : 

Suppofe  GL  ( Plate  116,  fig.  11,]  a  lens  ;  Pa  point  in  it’s  furface  ; 
V  it’s  pole  ;  C  the  center  of  the  fphere,  whereof  it  is  a  fegment  ;  O 
the  object,  or  point  in  the  axis,  to  or  from  which  the  rays  do  pro¬ 
ceed  ;  and  OP  a  given  ray  :  and  fuppofe  the  ratio  of  refraction  to 
be  as  r  to  s.  Then  making  CR  to  C  O,  as  s  to  r  for  the  immer- 
fion  of  a  ray  ;  or  as  r  to  s  for  the  emerfion  (i.  e.  as  the  fines  of  the 
angles  in  the  medium  which  the  ray  enters,  to  the  correfponding 
fines  in  the  medium  out  of  which  it  comes],  and  laying  C  R,  from 
C  towards  O,  the  point  R  will  be  the  fame  for  all  the  rays  of  the 
point  O.  Laftly,  drawing  the  radius  PC,  if  need  be,  continued  ; 
with  the  center  R,  and  diftance  OP,  ftrike  thepieccofan  arch,  in¬ 
terfering  PC  in  Q.  T  he  line  Q^R,  being  drawn,  fhall  be  pa¬ 
rallel  to  the  reflected  ray  ;  and  P  F,  being  made  parallel  thereto, 
fhall  interfeCf  the  axis  in  the  point  F  ;  the  focus  fought. 

Or,  make  it,  as  C  Q_:  CP;*CR:CF;  then  will  C  F  be  the 
diflance  of  the  focus  from  the  center  of  the  fphere. 

This  author  gi  ves  a  demonftration  of  the  method  ;  and  adds  va¬ 
rious  figures,  exhibiting  the  various  cafes  of  ravs  either  diverging  or 
converging  as  they  enter,  or  emerge  out  of,  the  furfacd  either  of  a 
convex  or  concave  lens. 

From  this  principle  all  the  rules  for  the  foci  of  rays  parallel  to 
the  axis,  as  likewife  for  the  principal  focus  where  the  rays  neardfl 
the  axis  do  unite,  are  deduced.  As, 

Hence,  1.  If  OP  be  equal  to  C  R;  the  points Q^and  C  are  coin¬ 
cident,  and  the  rays  OP,  after  refraCIion,  run  on  parallel  to  the 
axis.  2.  If  the  point  Q  fall  on  the  fame  fide  of  the  axis,  as  is  the 
point  P;  then  the  beams  after  refraftion  do  tend  on,  either  diverg¬ 
ing  or  converging,  as  before  :  but  if  Q_fall  on  the  other  fide  the  axis, 
the  diverging  rays  are  made  to  converge  by  a  convex,  or  the  con¬ 
verging  to  diverge  by  a  concave  glafs.  3.  If  O  P  do  exceed  CR,  the 
focus  is  in  all  cafes  on  the  fame  fide  of  the  glafs,  as  is  the  center  of 
the  fphere  C.  But  contrariwife,  if  O  P  be  lefs  than  C  R,  the  focus 
falls  on  the  other  fide  of  the  glafs  beyond  the  vertex  V.  4.  An  objeCt 
may  be  fo  placed,  that  the  rays  next  the  axis  of  a  convex  glafs  fhall 
have  an  imaginary  focus  tranfmitting  diverging  rays,  whentne  more 
remote  parts  thereof  fhall  make  them  converge  to  a  real  focus.  5. 1  f 
OV,  the  diftance  of  the  objcdtfrom  the  pole  or  vertex  of  the  glafs, 
be  taken  inftead  of  O  P,  then  will  C  Q_be  the  difference  of  O  V  and 
CR ;  and  as  that  difference  is  to  C  R,  fo  is  the  radius  C  V  to  C  F, 
the  diftance  of  the  principal  focus  from  the  center  of  the  fphere, 
whereof  the  glafs  is  a  fegment.  Or  elfe,  as  C  Q_:  O  P  or  R  Q_i  ] 
PC  :  VF,  the  focal  diftance  from  the  pole  of  the  glafs.  Whence 
follows  a  general  rule  for  the  foci  of  all  glaffes;  only  according  to 
Corol.  3,  if  OV  do  exceed  CR,  the  focus  is  on  the  fame  fide  of  the 
glafs  as  the  center  of  the  fphere:  but  if  C  R  be  greater,  then  the 
focus  is  the  oppofite  fide  of  the  glafs  :  whence  it  will  be  deter¬ 
mined  whether  the  focus  be  real  or  imaginary. 

What  has  been  laid  of  one  furface  of  the  lens,  is  eafily  applica¬ 
ble  to  the  other,  taking  F  the/irwrfor  an  objedt. 

Method  of  grinding  optic  glasses.  For  convex  glaffes,  the  firft 
objedt  is,  to  provide  a  difh  or  bafon,  within  whofe  cavity  the  glafs 
is  to  be  formed.  In  order  to  this,  they  take  a  piece  of  brafs,  cop¬ 
per,  iron,  or  wood,  and  form  it  into  a  fegment  of  a  circle,  having 
the  radius  of  the  bafon  or  the  difh  intended :  this  done,  a  bafon  is 
forged  by  a  fmith,  either  of  iron  or  copper,  having  it’s  cavity  ex- 
adtly  fitting  or  correfponding  to  the  fegment  above  mentioned, 
though  fometimes  they  chufe  to  have  the  bafon  caft  ;  in  this  cafe, 
the  rules  elfewhere  delivered  for  concave  mirrors  are  to  be  ob- 
ferved. 

The  figure  of  the  bafon,  thus  roughly  formed,  is  to  be  finifhed  in 
the  pewterer’s  lathe,  or  on  aftone  mould  A,  Plate  si'jyfg. 22, fixed 
to  an  iron  axis  with  a  pinion  BC,  moveable  by  a  wheel  D  F,  and 
that  by  a  winch  or  handle  F.  The  bafon  being  ground  on  the 
mould  till  it  exadfly  fit  in  all  parts,  they  take  it  off,  and  cementing 
it  to  a  wooden  block  (loaden,  if  need  be,  with  lead],  ftrew  it  over 
with  fine-fifted  fand,  and  thus  grind  it  overagain  on  the  mould, til] 
all  the  furrows  or  feratches  be  quite  taken  away. 

Laftly,  they  grind  large  pieces  of  glafs  in  a  bafon,  with  fine  fand 
between,  till  fuch  time  as,  it’s  furface  being  well  fmoothed,  there  is 
no  longer  any  oppofition  to  the  motion. 

Note,  the  difh  is  known  to  be  perfeftly  finifhed  when,  a  hair 
being  ftretched  over  it,  it’s  fhadow  proje&ed  in  the  cavity,  efpecially 
in  a  camera  obfcura,  does  not  appear  anyway  diftorted. 

The  bafon  finifhed,  they  proceed  to  chufe  glaffes  for  the  purpofe  : 
in  order  to  this,  lay  them  on  clean  paper,  and  obferve  what  colours 
are  projedled  thereon  ;  for  the  fame  are  the  colours  of  the  glaffes. 
Always  fet  afide  thofe  of  the  darker  colours,  and  chufe  the  brighter  : 
but  as  the  whiteft  and  brighteft  have  ufually  veins,  and  befides,  in 
trad!  of  time,  by  the  humidity  of  the  air,  are  apt  to  ruft  and  lofe 
their  polifh  ;  for  this  reafon,  Huygens  recommends  thofe  a  little 
yellowifh,  reddifh,  or  greenifh  ;  Hevelius  the  bltiifh.  A  glafs  is 
^ found  to  be  free  from  bubbles,  fands,  veins,  knots,  and  fpires,  by 
holding  it  to  the  fun,  and  receiving  the  rays  through  it  on  a  white 
paper  ;  for  the  flaws  above  mentioned  will  each  project  a  fhadow 
thereon. 

If,  inflead  of  lenticular,  or  at  leaft  fpherical  glaffes,  you  make 
ufe  of  plate-glafs,  it  muft  be  divided  and  cut  with  a  diamond  into 
fquares ;  and  if  it  be  too  thick  to  break  otherwife,  you  may  do  it 
by  laying  it  on  a  table  covered  with  cloth,  in  fuch  manner  as  that 
the  fide  or  part  to  be  feyered  hang  over  the  edge:  for,  being  ftruck 
with  an  iron  inftrument,  in  this  fituation,  it  eafily  breaks  in  thedi- 
redtion  of  the  line  drawn  by  the  diamond.  Having  thus  got  a 
fquare  piece,  deferibe  two  concentric  circles  thereon  with  a  pair  of 
compalfes,  one  of  whofe  legs  carries  a  diamond  ;  the  diameter  of  the 
inner  circle  to  be  equal  to  the  breadth  of  the  intended  lens,  and  that 
of  the  outer  fomewhat  more  ;  and  break  off  the  corners,  as  above 
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directed,  ar>d  after  theleffer  inequalities  take  off  on  a  grir.d-ftonc, 
01  the  like.  Examine  now  whether  the  piece  of  glafs  be  every¬ 
where  equally  thick  ;  if  it  be  not,  reduce  it  to  fuch  equality  by 
grinding  it  on  an  iron  plate  with  fand  and  water.  Laftly,  glue  or 
cement  the  glafs  thus  prepared  to  a  wooden  handle  NMO,^.  23, 
vc  .th  a  cement  made  of  pitch  and  a  fourth  part  of  refin,  or  one  part 
of  wax  and  eleven  of  colophony  :  care  to  be  taken  that  the  bafe  or 
ottom  of  the  handle  NO  be  equal  to  the  glafs,  and  that  the  center 
of  theglafs  and  handle  meet  together.  Smaller  lenfes,  as  thofe  ufed 
for  microfcopes,  are  fixed  on  with  fealing-wax. 

Now,  to  grind  the  glafs,  and  bring  it  to  the  convexity  required, 
fmear  over  the  difh  equally  with  fine  fitted  fand  moiftened  with 
water  ;  then  taking  the  handle  with  the  glafs  thereon,  work  it  on 
the  baton,  fometimes  this  way,  and  fometimis  that,  to  prevent  the 
form  of  the  bafon  from  being  difturbed,  never  leaning  too  hard  there¬ 
on.  W  lien  the  glafs  has  got  the  figure  of  the  baton, clean  it  wellof 
all  the  fand  and  filth  adhering,  and  fprinkle  the  bafon  over  with 
emery  moiftened  in  water,  . grinding  the  glafs  thereon  till  all  the 
roughneffes  and  inequalities  are  taken  away  :  after  this,  the  fine 
fand  ufed  in  hour-glaffes  may  be  of  fervice,  applied  and  ufed  as 
before;  remembering  to  take  out  the  fand,  when  too  much  worn, 
and  fubftitute  new  in  it’s  ftead.  Some,  in  lieu  hereof,  chufe  feveral 
forts  of  emery,  each  finer  than  the  other,  or  even  the  powder  c/f 
flint  Calcined  and  pounded.  Laftly,  grind  the  fame  glafs  in  another 
bafon  of  difh,  which  is  a  fegment  ot  a  leffer  fphere,  making  ufe  of 
the  like  fand  as  before,  till  it  has  got  a  pretty  high  rim  or  margin  all 
around.  Becaufe  the  predion  is  not  here  determined  accurately 
enough  Upon  the  middle  of  the  glafs;  by  the  mere  guidance  of  the 
hand,  fome  have  chofen  to  make  ufe  ot  the  following  machine,  ef¬ 
pecially  for  grinding  object -glaffes. 

Fiji  the  difh  Yl\,fg.  24,  on  a  horizontal  table  ;  exadlly  over  it’s 
center  let  the  aperture  D  be,  through  which  pafs  an  iron  arm  five  or 
fix  inches  long,  fattened  to  the  ftaff  AB :  let  the  other  extreme  of  the 
ftafF  be  fitted  into  a  hole  cut  in  the  dith,  and  fattened  therein.  Now 
to  grind  the  glafs,  inftead  of  the  difh,  take  hold  of  the  find  ftaff, 
and  work  with  land,  &c.  as  before. 

Huygens  tells  us,  that  he  always  ufed  firft  a  coarfe  emerv,  then  a 
finer  powder  of  the  fame,  which  would  be  fifty  feconds  in  finking  to 
the  bottomof  a  veffel  of  water,  putting  in  frefh  everyhalf  orquarter 
of  an  hour:  fometimes,  too,  he  ufed  emery  of  fifty  feconds,  for 
three  quarters  of  an  hour  ;  then  emery  of  four  hundred  feconds,  for 
four  fifths  of  an  hour  ;  and  laftly,  emery  of  forty-five  minutes,  for 
a  quarter  of  an  hour.  The  fame  effedt  is  had  from  powder  of  flints, 
broken  in  an  iron’ mortar,  mixed  with  water,  andftirred  fometimes 
with  a  wooden  fpatula,  taking  the  powder  as  it  precipitates  in  fome 
certain  time  to  the  bottom  of  the  veffel,  by  decanting  the  water. 
What  remains  is  to  polifh  the  glafs. 

Method  of  Grinding,  &e.  the  fpccula  of  refecting  telefcopes.  For 
making  the  gages,  take  a  long  pole  of  fir,  deal,  or  any  wood,  of  a 
little  more  than  double  the  length  of  the  inftrument  intended,  and 
ftrike  through  each  end  of  it  two  fmall  fteel  points,  and  by  one  of 
them  hang  it  up  perpendicular  againft  a  wall  ;  then  take  two  pieces 
of  thin  plate  brafs  well  hammered,  a  little  thicker  than  a  fix-pence, 
which  may  be  about  an  inch  and  a  half  broad,  and  let  their  length  be 
in  proportion  to  the  diameter  ofthefpeculumasthree  to  two  ;  fo  that 
if  the  fpeculum  be  eight  inches  diameter,  thefe  may  be  about 
twelve.  Fix  each  of  chefe  ftrongiy  with  rivets  between  two  thin 
pieces  of  wainfeot,  fo  that  a  little  more  than  a  quarter  of  an  inch  in 
the  breadth  may  Hand  out  from  between  the  boards.  Then  fix  up 
thefe  pieces  horizontally  againft  the  wall  under  your  pole,  and  there¬ 
with,  as  with  a  beam  compafs,  ftrike  an  arch  upon  each  of  them  ; 
then  file  each  of  them  with  a  fmooth  file  to  the  arch  ftruck,  fo 
as  one  may  be  a  convex,  and  the  other  a  concave  arch  of  the  fame 
circle.  Thefe  braffes  are  the  gages  to  keep  the  fpeculum,  and  the 
tools  on  which  it  is  ground,  always  to  the  fame  fphere:  and  thac 
they  may  be,  therefore,  perfedlly  true  to  each  other,  it  is  ncceffary 
to  grind  them  with  fine  emery  one  againft  the  other,  laying  them  on 
a  flat  table  for  that  purpofe,  and  fixing  one  of  them  to  the  table. 
When  the  gages  are  perfectly  true,  let  a  piece  of  wood  be  turned 
about  two  tenths  of  an  inch  broader  than  the  intended  fpeculum, 
which  it  is  belt  to  caft  in  no  cafe  lefs  than  two  tenths  of  an  inch, 
thick  ;  and  for  fpecula  of  fix,  eight,  or  ten  inches  broad,  this  lhould 
be  at  leaft  three  or  four  tenths  thick  when  finifhed.  This  board 
being  turned,  take  fome  common  pewter,  and  mix  with  it  about 
one  tenth  of  regulus  of  antimony, and  with  that  wooden  pattern,  caft 
one  of  this  pewter,  which  will  be  confiderably  harder  than  common 
pewter.  Let  this  pewter  pattern  be  truly  turned  in  a  lathe,  and  ex¬ 
amined  by  means  of  the  gages  before  mentioned,  as  a  pattern  for 
calling  the  fpecula  themfelves  ;  and  take  care  when  it  is  turned,  that 
it  be  Tt  leaft  one  twentieth  of  an  inch  thicker,  and  about  one  tenth 
of  an  inch  broader  than  the  fpeculum  intended  to  be  caft  from  it. 
The  manner  of  making  the  moulds  for  calling  is  now  to  be  ex¬ 
plained,  and  will  ferve  for  a  diredlionas  well  tor  calling  this  pewter 
pattern,  as  afterwards  for  calling  thereby  the  fpeculum  itfelf.  T  he 
flafks  lhould  be  of  iron,  and  at  leaft  two  inches  wider  every  way 
than  the  fpeculum  intended.  In  each  flaik  there  lhould  be  the  thick- 
nefs  at  leaft  of  one  inch  of  fand.  The  calling  fand  which  the  com¬ 
mon  founders  ufe  will  anfwer  the  purpofe  as  well  as  any  ;  and  any 
fand  will  uo  which  is  naturally  mixed  with  a  fmall  proportion  of 
clay,  to  make  it  Hick.  The  fand  fhould  be  as  little  w  et  as  may  be, 
and  well  beaten,  but  not  too  hard.  The  ingates  lhould  be  cut  fo  as 
to  let  the  metal  flow  in,  in  four  or  five  ftreams,  over  the  whole  upper 
part  of  the  mould  ;  otherwife,  whatever  pores  may  happen  in  the 
metal  will  not  be  fo  equally  difpert'ed  as  they  lhould  be  over  the 
whole  face  of  the  metal,  thefe  pores  generally  falling  near  the  in¬ 
gate  ftreams.  Let  the  flalks  ary  in  the  lun  for  fome  hours,  or  near 
a  very  gentle  fire,  otherwife  they  will  warp,  and  give  .the  fpeculum, 
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when  caft,  a  wrong  figure:  for, befides  faving  the  trou  ic  in  grin  mg, 
it  is  beft,  on  many  accounts,  to  have  the  fpeculum  ca  to  a  true 
figure;  and  for  this  reafon  it  is  belt  to  caft  it  from  a  ar  pew  e 
pattern,  and  not  from  a  wooden  one,  as  founders  u  ua  \  ca  . 

For  the  compofition  of  the  metal  and  mailer  ft  mg  1  >  e(- 
SpeCOlum.  When  the  metal  is  cart,  the  next  buftnefs  is  to  grind 
and  polifh  it,  for  which,  fays  Mr.  Mudge,  four  tools  are  all  that 
are  neceffary,  viz.  1.  The  rough  grinder,  for  working  off  the 
rough  face  of  the  metal :  this  is  beft  made  of  lead,  ftiffcned  with 
about  a  fifth  or  fixth  of  tin;  it  fliould  be  at  leaft  a _ third  more 
in  diameter  than  the  metal  which  is  to  be  ground,  and  for  one  ot 
anvfize,  not  lefs  than  an  inch  thick.  It  may  be  cemented  on  a 
block  of  wood,  in  order  to  raife  it  higher  from  the  bench. 

This  leaden  tool  being  call,  muft  be  fixed  in  the  lathe,  and  turned 
as  true  as  poflible  by  the  gage  to  the  figure  of  the  intended  fpeculum, 
making  a  hole  in  the  middle,  as  a  lodgment  for  the  emery,  of  about 
an  inch  diameter  for  a  metal  of  four  inches  :  when  this  is  done,  deep 
grooves  muft  be  cut  acrofs  it’s  furface  with  a  graver,  in  the  manner 
reprefented  in  Plate  1 17,  fig.  25  :  thefe  grooves  will  ferve  to  lodge 
the  emery,  and  by  their  means  the  tool  will  cut  much  fairer.  Any 
kind  of  low  handle,  fixed  on  the  back  of  the  metal  with  foft  cement, 
will  be  fufficient ;  but  it  fhould  cover  two  thirds  of  it  s  back  to  pre¬ 
vent  it’s  bending. 

2.  The  next  tool  is  the  convex  brafs-grinder,  on  which  the  metal 
is  to  receive  its  fpherical  figure.  In  order  to  form  this  tool,  pro¬ 
cure  a  round  ftout  piece  of  Hamburgh  brafs.,  at  moil  a  fixth  part 
larger  than  the  metal  to  be  polifhcd,  and  let  it  be  well  hammered 
into  a  degree  of  convexity,  by  the  affiftanceof  the  gage,  fuitable  to 
the  intended  fpeculum  :  then  ferape  and  clean  the  concave  fide  fo 
thoroughly,  that  it  may  be  well  tinned  all  over  ;  then  caft  upon  it, 
after  it  has  been  prefled  a  proper  depth  into  the  fand,  the  former 
compofition  of  tin  and  lead  in  fuch  a  quantity,  that  it  may,  for  a 
fpeculum  of  four  inches  diameter,  be  at  leaft  an  inch  and  a  half 
thick,  ^nd  with  a  bafe  confiderably  broader  than  the  top,  in  order 
that  it  may  (land  firmer  upon  the  bench  in  the  manner  hereafter  to 
be  deferibed.  This  being  done,  it  muft  be  fixed  and  turned  in  the 
lathe  with  great  care,  and  of  fuch  a  convexity  as  exaCtly  to  fuit  the 
concave  gage.  This  tool  muft  have  a  hole,  fomewhat  lefs  than 
that  in  the  metal  to  be  worked  upon  it,  in  the  middle,  quite  through 
to  the  bottom.  When  it  is  finilhed  off  in  the  lathe,  it’s  diameter 
fhould  be  one  eighth  wider  than  the  metal. 

The  3d  tool  is  the  bed  of  hones,  the  ufe  of  which  is  to  perfect 
the  fpherical  figure,  and  to  give  the  metal  a  fine  fmooth  face,  bee 
the  article  Bed  of  Hones,  fig.  30. 

The  4th  and  laft  tool  is  the  bruifer,  with  which  both  the  brafs 
grinder  and  the  hones  are  to  be  formed:  this  tool  fhould  be  made  of 
thick  ftout  brafs,  perfectly  found,  about  a  quarter  of  an  inch  thick, 
and  hammered  as  near  to  the  gage  as  poflible  ;  it  fliould  be  then 
feraped,  cleaned,  and  tinned  on  the  convex  fide,  as  the  fecond  tool 
Was  on  the  concave,  and  the  fame  thicknefs  of  lead  and  tin  caft  upon 
it.  This  fhould  be  as  broad  at  bottom  as  at  top  ;  and  when  it  is 
fixed  in  the  lathe,  and  turned  off  concave  to  the  convex  gage 
with  accuracy,  the  diameter  ought  to  be  of  the  middle  fize  betw  een 
the  hones  and  the  polifher  or  brafs  grinder,  which  is  ufed  for  this 
purpofe. 

Having  with  the  lathe  roughly  formed  the  convex  brafs  grinder, 
the  bed  of  hones,  and  the  concave  bruifer,  the  convex  and  concave 
brafs  tools  and  the  metal  muft  be  wrought  alternately  and  recipro¬ 
cally  upon  each  other  with  fine  emery  and  water,  fo  as  to  keep 
them  to  the  fame  figure  as  near  as  poflible,  in  order  to  which  fome 
wafhed  emery  muft  be  procured,  by  putting  it  into  a  bottle,  half 
filling  the  bottle  with  water,  and  fhaking  the  mixture  ;  fo  that  the 
coarfelt  of  the  emery  will  fubfide  to  the  bottom  firft,  and  the  fineft 
remain  at  the  top :  when  frefh  emery  is  laid  on  the  tools,  it  is  beft 
done  by  gently  ftiaking  the  bottle, and  pouring  out  a  fmallquantityof 
the  turbid  mixture.  The  next  operation  is,  to  grind  the  brafs  convex 
tool  with  the  bruifer  upon  it,  which  is  continued  for  a  quarter  of  an 
hour,  and  then  the  convex  tool  is  wrought  upon  the  bruifer  in  the 
fame  manner.  When  thefe  have  been  wrought  on  each  other,  oc- 
cafionally  adding  frefti  emery,  till  the  veftiges  of  the  turning  tool 
are  got  out  and  both  brought  nearly  to  a  figure,  the  fame  form  muft 
be  given  to  the  metal,  by  grinding  it  upon  the  brafs  tool  with  the 
fame  kind  of  emery ;  taking  care,  however,  by  working  the  two 
fomer  tools  frequently  together,  to  keep  all  three  exa&ly  in  the 
fame  curve.  1  he  beft  kind  of  handle  for  the  metal  is  made  of  lead, 
a  little  more  than  double  it’s  thicknefs,  and  fomewhat  lefs  in  diame¬ 
ter,  of  about  three  pounds  weight,  with  a  hole  in  the  middle  a  little 
larger  than  that  in  the  metal :  the  handle  fhould  be  cemented  on  with 
pitch.  The  upper  edge  of  this  weight  muft  be  rounded  off,  that 
the  fingers  may  not  be  hurt,  and  a  groove,  about  the  fize  of  the 
little  finger,  be  turned  round  juft  below’  it,  for  the  more  conveni¬ 
ently  holding  and  taking  the  metal  off  the  tools.  When  the  brui¬ 
fer,  brafs  tool,  and  metal,  are  all  brought  to  the  fame  figure,  and 
have  a  good  iurtAce,  the  next  part  of  the  procefs  is,  to  give  a  corredl 
fpherical  figure  and  a  fine  face  to  the  metal,  upon  the  hones ;  thefe, 
however,  ihould  be  covered  with  water  for  at  leaft  an  hour  before 
they  are  ufed,  otherwife  they  will  be  liable  to  alter  their  figure  ;  and 
they  muft  be  never  fuffered  to  grow  dry  whilft  they  are  in  ufe,  for 
the  fame  reafon. 

In  order  to  give  a  proper  figure  to  the  hones,  correfponding  to 
that  of  the  brafs  tool,  bruifer,  and  metal,  when  they  are  fixed  down 
to  the  block,  fome  common  flour  emery,  unwafhed,  with  a  good 
deal  of  water,  muft  be  put  upon  them,  and  the  bruifer  being  placed 
upon  the  hones,  and  rubbed  over  them  with  a  few  ftrokes  and  a  light 
hand,  the  inequalities  of  the  ftone  will  be  foon  worn  off,  the  mud 
that  isgenerated  being  wafhed  away,  every  quarter  of  a  minute,  with 
a  great  deal  of  water.  A§  foon  as  the  hones  have  received  the  ge¬ 


neral  figure  of  the  bruifer,  and  all  the  turning  ftrokes  are  worn  out 
from  them,  the  emery  muft  be  carefully  wafhed  off,  and  cleared  from 
the  joints  with  a  brufh  under  a  ftream  of  water.  The  bruifer  arid 
metal  muft  be  hkewife  cleared  in  the  fame  manner.  The  hones 
being  fixed  down  to  the  block,  the  bruifer  muft  be  worked  upon 
them  with  very  cautious,  regular,  fhort  ftrokes,  forward  and  back¬ 
ward,  to  the  right  and  left,  turning  the  axis  of  the  bruifer  in  the 
hand  while  you  move  round  the  hones,  by  fhifting  your  pofition 
and  walking  round  the  block.  The  metal  may  then  be  rubbed  upon 
the  hones  in  the  fame  cautious  manner,  occaiionally  rubbing  the 
bruifer  upon  the  hones,  in  order  to  fharpen  them.  When  in  this 
way  the  hone-pavement  has  given  a  fine  face  and  trilfe  figure  to  the 
metal,  you  may  proceed  to  try  the  metal  and  judge  of  it’s  figure, 
by  wafhing  the  hone-pavement  quite  clean  ;  then  putting  the  metal 
upon  the  center  of  it,  and  giving  two  of  three  light  ftrokes  round  and 
round  only,  without  carrying  the  edges  of  the  metal  much  over  the 
hones;  this  will  takeout  the  order  of  ffrait  ftrokes:  then  having 
again  wafhed  the  hones,  and  placed  the  fpeculum  upon  their  center, 
with  gentle  preflure,  flide  it  towards  you  till  it’s  edge  be  brought  a 
little  over  that  of  the  hones  ;  then  carry  it  quire  acrofs  the  diameter 
as  far  as  the  other  fide,  and  having  given  the  metal  a  light  itroke  or 
tw'oin  this  direction,  take  it  off"  the  tool.  The  metal  being  wiped 
quite  dry,  place  it  upon  a  table  at  a  little  diftance  from  a  window ; 
ftand  as  near  the  window,  at  fome  diftance  from  the  metal,  and 
looking  obliquely  on  it’s  furface,  turn  it  round  it’s  axis*  and  you 
will  fee  at  every  half  turn  the  grain  given  by  the  laft  crofs  ftrokes 
flafti  upon  your  eye  at  once  over  the  whole  face  of  the  metal.-  This 
;s  a  certain  proof  of  a  true  fpherical  figure. 

'1  he  laft  operation  is  that  of  polifhing  the  fpeculum,  and  this  is 
the  moft  difficult  and  effential  part  of  the  whole  procefs;  Mr. 
Mudge  formed  hispolilher  by  coating  the  brafs  convex  tool  equally 
with  pitch,  w'hich  fhould  be  neither  very  hard  and  refinous  nor  too 
foft,  about  the  thicknefs  of  a  (hilling;  and  by  applying  the  bruifer 
to  it,  gave  the  pitch  upon  the  polifher  a  fine  furface  and  the  true 
form  of  the  bruifer.  He  then  divided  the  leaden  weight  upon  the 
back  of  the  metal  into  eight  parts,  by  ftrokes  on  the  furface  of  the 
lead,  which  are  marked  with  the  numbers  1,  2,  3,  4,  See.  in  order 
to  diftinguifh  and  regulate  the  turns  of  the  metal.  He  alio  put 
half  an  ounce  of  putty  into  an  ounce  phial,  and  filled  it  two  thirds 
with  w'ater  ;  and  having  fhaken  the  whole,  let  the  pu  tv  fubfide, 
and  flopped  the  bottle  with  a  cork :  the  other  appendages  of  his 
apparatus  are  a  fmall-fized  camel’s  hair-bruffi  in  a  tea  cup  with  a 
little  water,  a  piece  of  dry  clean  fuap  in  a  galiey-pot,  and  a  foft 
piece  of  fponge.  Thefe,  as  well  as  the  metal,  bruifer,  and  polifher, 
ihould  be  conftantly  covered  from  duit. 

The  polifher  being  fixed  down,  is  brufhed  over  with  the  camel’s 
hair  brufh,  after  it  has  been  wetted  and  rubbed  a  little  over  the  fuap  ; 
then  the  bruifer  is  worked  lightly  upon  it,  till  it  has  acquired  a  good 
face  and  is  fit  for  the  metal.  1  hen,  having  fhaken  up  the  putty  in 
the  phial,  and  touched  the  polifher  in  five  or  fix.p]aces  with  the  cork 
wetted  with  that  and  the  water,  the  bruifer  is  placed  upon  the  tool, 
and  a  few  ftrokes  given  to  it  upon  the  putry,  in  order  to  rub  down 
any  gritty  particles,  after  which,  having  removed  it,  the  mefal  is 
worked  lightly  upon  the  polifher  round  and  round,  carrying  the 
edges  of  the  fpeculum,  however,  not  quite  half  an  inch  over  the  edge 
of  the  tool,  and  now  and  then  with  a  crofs  ftroke.  The  putty  is 
repeatedly  applied  in  the  fame  manner,  and  wrought  into  the  pitch 
in  the  courfe  of  the  operation  ;  and  if  the  bruifer  be  apt  to  (tick, 
and  does  not  flide  fmoothly  upon  the  pitch,  the  furface  ot  either  tool 
may  be  occafionally  brufhed  over  with  the  foap  and  water.  Alter 
fome  continuance  of  this  procefs,  the  pitch  is  well  defended  bv  the 
coating  of  the  putty,  and  the  metal,  prefled  only  by  it’s  own  weight 
and  that  of  the  handle,  and  occafionally  moiftened,  moves  over  it  with 
a  more  uniform  and  regular  friCtion.  When  the  polifh  of  the  metal 
nearly  reaches  the  edge,  the  round  ftrokes  muft  be  gradually  altered 
for  the  fhort  and  ftrait  ones.  When  this  has  been  clone  for  fome 
time,  the  metal  will  begin  to  move  ftiffly  as  the  friction  increafes, 
and  the  fpeculum  polilhes  very  beautifully  and  fpeedily,  and  the 
whole  furface  of  the  polifhing  tool  will  be  equally  covered  over  with 
a  fine  metallic  bronze.  As  the  metal  wears  much,  it’s  furface  muft 
be  now  and  then  cleaned,  with  a  piece  of  ffiammy  leather,  and  the 
polifher  likewife  with  a  foft  piece  of  wet  fponge.  You  will  now  be 
able  to  judge  of  the  perfect  fpherical  figure  of  the  metal  and  tool, 
when  there  is  a  perfeCt  correfpondence  between  the  furfaces,  by  the 
fine  equable  feel  there  is  in  working,  which  is  totally  free  from  all 
jerks  and  inequalities.  Having  proceeded  thus  far,  you  may  put 
the  laft  finiffiing  to  this  figure  of  the  metal  by  bold  crofs  ftrokes,  only 
three  or  four  in  the  direction  of  each  of  the  eight  diameters,  turning 
the  metal  at  the  fame  time  :  this  muft  be  done  quickly  ;  for,  if  the 
tool  be  fuffered  to  grow  quite  dry,  you  will  never  be  able,  with  all 
your  force,  to  feparate  that  and  the  metal,  without  deftroying  the 
polifher  by  heat.  The  metal  will  now  have  a  beautiful  polifh  and 
a  true  fpherical  figure,  but  will  by  no  means  make  a  fharp  diftinft 
image  in  the  telefcope  ;  for  the  fpeculum  will  not  be  found  to  make 
parallel  rays  converge  without  great  aberration  ;  and,  indeed,  the 
deviation  will  be  fo  great,  as  to  be  very  fenfibly  perceived  by  a  great 
indiftindtnefs  in  the  image. 

Suppofing  then  the  metal  to  be  now  truly  fpherical,  flop  the  hole 
in  the  polilher,  by  forcing  a  cork  into  it  underneath,  about  an  inch, 
fo  that  it  do  not  reach  quite  to  the  furface  ;  and  having  wallied  off 
any  mud  that  may  be  on  the  furface  of  the  tool  with  a  wet  foft  piece 
of  fponge,  whilft  the  furface  of  it  is  a  little  moilt,  place  the  center  of 
the  metal  upon  the  middip  of  the  polifher;  then  having,  with  the 
wet  brufh,  lodged  as  much  water  round  the  edge  ot  the  metal 
as  the  projecting  edge  will  hold,  fill  the  w  hole  ot  the  metal  and 
it’s  handle  with  water,  to  prevent  the  evaporation  of  the  motfture, 
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and  the  confequent  adhefion  between  the  fpeculum  and  polifhe 
let  the  whole  reft;  in  this  ftate  for  two  or  three  hours  :  this  will  pro¬ 
duce  an  intimate  contad  between  the  two,  and  by  parting  with  any 
degree  of  warmth  they  may  have  acquired  by  the  nearnefs  of  the 
operator,  they  will  become  perfedly  cold  together.  By  this  time 
you  may  pulh  out  the  cork  from  the  polilher  todifcharge  the  water, 
and  give  the  metal  the  parabolic  figure,  in  the  following  manner: 
move  the  metal  gently  and  (lowly  at  firft,  a  very  little  round  the 
center  of  the  polilher,  then  increafing  by  degrees  the  diameter  of 
thefe  ftrokes,  and  turning  the  metal  frequently  round  it’s  axis,  give 
it  a  larger  circular  motion,  without  any  preffure  but  it’s  own  weight : 
this  manner  of  working  may  fafely  be  continued  about  two  minutes] 
moving  yourfelf  as  ufual  round  the  block,  and  carrying  the  round 
ftrokes,  in  their  increafed  and  largeft  ftate,  not  more  than  will  move 
the  edge  of  the  metal  half  an  inch  or  five  eighths  over  the  tool.  The 
fpeculum  mull  not  all  this  while  be  taken  off  from  the  polilher,  and 
confequently  no  freih  putty  can  be  added.  It  will  not  be  fafe  to 
continue  this  motion  longer  than  the  time  above  mentioned ;  for  if 
the  parabolic  tendency  be  carried  in  the  leaft  too  far,  it  will  be  im- 
polfible  to  recover  a  true  figure  of  that  kind,  but  by  going  through 
the  whole  procefs  for  the  lpherical  one  in  the  manner  before  de¬ 
feribed,  by  the  crofs  ftrokes  upon  the  polilher,  which  takes  a  great 
deal  of  time. 

In  order  to  try  the  true  figure  of  the  fpeculum,  place  it  in  the  te¬ 
lefcope  for  which  it  is  intended,  and  ufe  the  inftrument  as  a  kind  of 
microfcope,  moving  the  object  to  fuch  a  diftance  that  the  rays  may 
be  nearly  parallel.  At  about  twenty  yards  a  watch-paper,  or  fome 
fuch  objeft,  on  which  there  are  fome  very  fine  hair-ftrokes  of  a 
graver,  is  fixed  up.  The  lead  mull  be  taken  off  from  the  fpeculum, 
the  fpeculum  placed  in  the  cell  of  the  tube,  and  the  inftrument  di- 
*e£ted  to  the  objeifl  ;  make  an  annular  kind  of  diaphragm  with  card- 
paper,  fo  as  to  cover  a-  circular  portion  of  the  middle  part  of  the 
metal  between  the  hole  and  the  circumference,  equal  in  breadth  to 
about  an  eighth  part  ol  the  diameter  of  the  fpeculum  :  this  paper 
ring  lhould  be  fixed  in  the  mouth  of  the  telefcope,  and  remain  fo 
during  the  whole  experiment,  for  the  part  of  the  metal  covered  by  it 
is  fuppofed  to  be  perfed,  and  therefore  unemployed. 

1  here  muft  likewife  be  two  other  circular  pieces  of  card-paper  cut 
out,  of  fuch  fizes,  that  one  may  cover  the  center  of  the  metal  by 
completely  filling  the  hole  in  the  laft  deferibed  annular  piece ;  and 
the  other,  fuch  a  round  piece  as  fball  exadly  fit  into  the  tube,  and 
fo  broad  as  that  the  inner  edge  may  juft  touch  the  outward  circum¬ 
ference  of  the  middle  annular  piece.  It  would  be  convenient  to 
have  thefe  two  laft  pieces  fo  fixed  to  an  axis,  that  they  may  be  put 
in  their  places,  or  removed  from  thence  fo  eafily  as  not  to  clifplace 
or  lhake  the  inftrument.  All  thefe  pieces  therefore  together  will 
completely  (hut  up  the  mouth  of  the  telefcope. 

Let  the  round  piece  which  covers  the  center  of  the  metal,  or  that 
tvhich  has  no  hole  in  it,  be  removed;  and,  by  a  nice  adjuftment  of 
the  ferew,  let  the  image  (which  is  now  formed  by  the  center  of  the 
mirror)  be  made  as  lharp  and  diftind  as  pofiible.  This  being  done 
every  thing  elfe  remaining  at  reft,  replace  the  centra!  piece,  and  re¬ 
move  the  outfide  annular  one,  by  which  means  the  circumference 
only  of  the  fpeculum  will  be  expofed,  and  the  image  now  formed 
will  be  from  the  rays  refleded  from  the  outfide  of  the  metal.  If 
there  be  no  occalion  to  move  the  ferew  and  little  metal,  and  the  two 
images  formed  by  thefe  two  portions  of  the  metal  be  perfectly  lharp 
and  equally  diftind,  the  fpeculum  is  perfed,  and  of  the  true  para¬ 
bolic  curve  ;  or  at  lealt  the  errors  of  the  great  and  little  fpeculum,  if 
there  be  any,  are  correded  by  each  other. 

If,  On  the  contrary,  under  the  laft  circumftance,  the  image  from 
thfe  outfide  of  the  metal  lhould  not  be  diftind,  and  it  lhould  become 
neceffary,  in  order  to  make  it  fo,  that  the  little  fpeculum  be  brought 
nearer,  it  is  plain  that  the  metal  is  not  yet  brought  to  the  parabolic 
figure ;  but  if,  on  the  other  hand,  in  order  to  procure  diftindnefs, 
you  be  obliged  to  move  the  little  fpeculum  farther  off,  then  the 
figure  of  the  great  fpeculum  has  been  carried  beyond  the  parabolic, 
and  hath  affumed  an  hyperbolic  form.  When  the  latter  is  the  cafe, 
the  circular  figure  of  the  metal  muft  be  recovered  (after  having  fixed 
on  the  handle  with  foft  pitch)  by  bold  ftrokes  upon  the  polilher,  finilh- 
ing  it  again  in  the  manner  above  deferibed.  If  the  fpeculum  be  not 
yet  brought  to  the  parabolic  form,  it  muft  cautioully  have  a  few  more 
round  ftrokes  upon  the  polilher ;  indeed  a  very  few  of  them,  in  the 
manner  before  deferibed,  make  in  effed  a  greater  difference  in  the 
fpeculum  than  would  be  at  firft  imagined.  If  a  metal  of  a  true 
fpherical  figure  were  to  be  tried  in  the  above  mentioned  manner  in 
the  telefcope,  the  difference  of  the  foci  of  the  two  fegments  of  the 
metal  would  be  fo  confiderable,  as  to  require  two  or  three  turns  ol 
the  ferew  to  adjuft  them  ;  fo  very  great  is  the  aberration  of  a  fphe¬ 
rical  figure  of  the  fpeculum,  and  fo  improper  to  procure  that  fharp- 
nefs  ami  precifion  fo  neceffary  to  a  good  refleding  telefcope. 

Suppofing  that  the  two  foci  of  the  different  parts  of  the  metal  per¬ 
fedly  coincide,  and  that,  by  the  union  of  them  when  the  apertures 
are  removed,  the  telefcope  (hews  the  objeds  very  lharp  and  diftind,' 
you  are  not  however  then  to  conclude  that  the  inftrument  is  not 
capable  of  farther  improvement ;  for  you  will  perceive  a  fenfible 
■  difference  in  the  lharpnefs  of  (he  image,  under  different  pefitions  ol 
the  great  fpeculum  with  refptd  to  the  little  one,  by  turning  round 
the  great  metal  in  it’s  cell,  and  oppoling  different  parts  of  it  to  dif¬ 
ferent  parts  of  the  little  metal,  correding  by  this  means  the  error  of 
one  by  the  other.  This  attempt  lhould  be  perfevered  in  for  fome 
time,  turning  round  the  great  fpeculum  about  one  fixteenth  at  a 
time,  and  carefully  obferving  the  molt  diftind  fituation  each  time  the 
cye-picce  is  ferewed  on  :  when,  by  trying  and  turning  the  great  metal 
all  round,  the  diftind  pofition  is  difeovered,  the  upper  part  of  the 
metal  lhould  be  marked  with  a  black  ftroke,  in  order  that  it  may 
always  be  lodged  in  the  cell  in  the  fame  pofition. 
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Mr.  Short  frequently  correded  the  errors  of  the  great  by  the  little 

',i'1  “  *"fwer 

n-  ,el<;fcuPe’  he  cured  that  defed  fometimes  by  trying  the 

ofonVby'the'o'^r'3'3  fuCCcflivel>'’  ^  this  means  corre<*ing  the  errors 

The  apparan,s  above  deferibed  for  examining  the  parabolic  figure 
the  (peculum,  is  reprefented  in  Plate  117,  fig.  26.  A  A  is  the 
mouth  of  the  telefcope,  or  edge  of  the  great  tube  :  B  B  is  a  thin 
piece  of  wood  fallened  into  and  flufli  with  the  end  of  the  tube,  to 
which  is  permanently  fixed  the  annular  piece  of  pafteboard  r  r,  in- 
tenrted  to  cover  and  to  prevent  the  adion  of  the  correfponding  part 
ot  the  Ipecu.um.  D  is  another  piece  of  pafteboard,  fixed  by  a  pin 
to  the  piece  of  wood  BB,  on  which  it  turns  as  on  a  center;  fo  that 
tne  great  annular  opening  HH  may  be  (hut  up  by  the  rinw  FF,  or 
the  aperture  G°  by  the  imperforate  piece  E,  in  fuch  manner  that, 
in  the  hrlt  inftance,  the  refkdion  may  be  from  the  center,  and  in 
the  latter,  from  the  circumference  of  the  great  fpeculum. 

Mr.  Mudgehas  remarked,  that  the  operation  of  polifhing  will  not 
proceed  well  in  the  heat  of  iummer  or  the  cold  of  winter  ;  and  that 
neither  this,  nor  the  other  of  grinding  upon  the  hones,  will  go  on  fo 
well,  unlefs  they  be  continued  uninterruptedly  from  beginning  to 
the  end.  In  the  above  account  it  has  been  fuppofed,  that  the  metal 
to  be  wrought  was  about  four  inches  diameter;  if  it  be  either  larger 
or  Imaller,  the  fizes  of  the  hones,  bruifer,  and  polilher,  muft  be  pro- 
portionably  different.  r 

The  procefs  for  polifhing  the  fpeculum  of  a  telefcope  muft  be  con- 
duded  in  the  manner  already  deferibed  for  that  of  the  large  one ; 
only  obferving,  that  as  the  little  metal  has  an  uninterrupted  lace, 
without  a  hole,  lo  there  is  no  occalion  for  one  in  the  polilher:  anti 
likewife  (hat,  as  a  fpherical  figure  is  the  only  objed  in  this  cafe  to 
be  attempted,  the  difficulty  of  execution  is  much  lefs  than  in  the 
former.  As  it  is  always  neceffary  to  folder  to  the  back  of  the  little 
fpeculum  a  piece  of  brafs,  as  a  fixture  for  the  ferew  to  adjuft  it’s 
axis,  Mr.  Mudge  has  communicated  a  neat  and  fafe  method  of  doing 
it,  which  he  received  from  the  late  Mr.  Jackfon,  and  which  may  be 
very  ufelul  to  the  optical  or  mathematical  inftrument-maker  upon 
other  occafions.  Having  cleaned  the  parts  to  be  foldered  very  well, 
cut  out  a  piece  of  tin-foil  the  exad  fize  of  them  ;  then  clip  a  feather 
into  a  pretty  ftrong  folution  of  fal  ammoniac  in  water,  and  rub  it 
over  the  furface  to  be  foldered  ;  after  which  place  the  tin-foil  be¬ 
tween  them  as  fait  as  you  can  (for  the  air  will  quickly  corrode  their 
furfaces  fo  as  to  prevent  the  (older  taking),  and  give  the  whole  a 
gradual  and  fufficient  heat  to  melt  the  tin.  If  the.  joints  fo  be  foldered 
have  been  made  very  fiat,  they  will  not  be  thicker  than  a  hair,  though 
the  furfaces  be  ever  fo  extenlive  ;  the  foldering  may  be  conduded  in  the 
fame  manner,  only  that  care  muft  be  taken,  by  general  prefture,  to 
keep  them  clofe  together.  In  this  manner,  for  inftance,  a  filver  gra¬ 
duated  plate  may  be  foldered  on  the  brafs  limb  of  a  quadrant,  fo 
as  not  to  be  difcoverable  by  any  thing  but  the  different  colour  of  the 
metal. 

Halo.  Mr.  Huygens  fuppofes  halos,  or  circles  round  the  fun 
to  be  formed  by  fmall  round  grains  of  a  kind  of  hail,  made  up  of  two 
different  parts,  one  of  which  is  opake,  and  inclofed  in  the  other, 
which  is  tranfpafent ;  which  is  the  general  ftrudure  adually  ob- 
ferved  in  hail. 

He  fuppofes,  that  the  grains  or  globules  that  form  thefe  halos  con¬ 
fided  at  firft:  of  foft  fnow,  and  that  they  have  been  rounded  by  con¬ 
tinual  agitation  in  the  air,  and  thawed  on  their  outfide  by  the  heat 
of  the  fun.  In  order  to  illuftrate  this  hypothefis,  let  ABCD  ( Plate 
117,  fig.  27,)  reprefent  one  of  thefe  globules,  and  EF  the  kernel  of 
fnow  in  the  middle  of  it ;  if  the  rays  of  light,  coming  from  GH, 
fall  on  the  fide  AD,  it  is  manifeft  they  will  be  fo  retracted  at  A  and 
D  as' to  bend  inwards,  and  many  of  them  will  ftrike  upon  the  kernel 
EF.  Other  rays,  however,  asGA  and  HD,  will  only  touch  the 
fides  of  the  kernel,  and  being  again  refrafted  at  B  and  C,  will  emerge 
in  the  lines  BK  and  CK,  crofting  each  other  in  the  point  K,  whofe 
neareft  diftance  from  the  globule  is  fomewhat  lefs  than  its  apparent 
diameter.  If,  therefore,  BKandCKbe  produced  towards  M  and 
L,  fig.  28,  it  is  evident  no  light  can  reach  the  eye  placed  within 
the  angle  LKM,  but  may  fall  upon  it  when  placed  out  of  that  an¬ 
gle,  or  rather  the  cone  reprefented  by  it.  For  the  fame  reafon  every 
one  of  thefe  globules  will  have  a  fhadow  behind  it,  in  which  the 
light  of  the  fun  will  not  be  perceived.  If  the  eye  be  at  N,  and  that 
point  be  conceived  to  be  the  vertex  of  the  cone,  the  fides  of  which, 
NR,  NQ,  are  parallel  to  the  fides  of  the  former  cone,  KL,  KM, 
it  is  evident  that  none  of  the  globules  within  the  cone,  QN  R,  can 
fend  any  rays  of  the  fun  to  the  eye  at  N.  But  any  other  globule  out 
of  this  cone,  as  X,  may  fend  thofe  rays,  which  are  more  refra&ed 
than  XZ,  to  the  eye;  fo  that  this  will  appear  enlightened,  while 
thofe  within  the  cone  will  appear  obfeure.  From  hence  it  appears, 
that  a  certain  area  or  fpace,  quite  round  the  fun,  muft  appear  dark, 
and  that  the  fpace  next  to  this  area  will  appear  luminous,  and  more 
fo  in  thofe  parts  that  are  neareft  to  the  obfeure  area;  becaufe,  Mr. 
Huygens  fays,  it  may  eafily  be  demoriftrated  that  thofe  globules 
which  are  neareft  to  the  cone  QNR  exhibit  the  largeft  image  of  the 
fun.  A  corona  muft:  be  produced  in. the  fame  manner,  whatever  be 
the  fun’s  altitude,  becaufe  of  the  fpherical  figure  of  the  globules. 
In  confirmation  of  this  hypothefis  he  dire£ls  us  to  expofe  to  the 
fun  a  thin  glafs  bubble,  filled  with  water,  and  having  fome  opake 
fubftance  in  the  center  of  it ;  and  he  fays  we  fhall  find,  that  we  lhall 
not  be  able  to  fee  the  fun  through  it,  unlefs  at  a  certain  diftance, 
from  a  place  oppofite  to  the  center  of  it ;  but  as  foon  as  we  perceive 
the  light,  the  image  of  the  fun  will  immediately  appear  the  brighteft, 
and  coloured  red,  for  the  fame  reafon  as  in  ths  rainbow.  Thefe  co¬ 
ronas,  he  fays,  often  appear  about  the  moon  ;  but  the  colours  are  fo 
weak  as  to  appear  only  white.  The  livelinefs  of  the  colours  depends 
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on  the  number  of  globules  floating  in  the  atmofphere,  and  at  the 
fame  time  the  area  within  the  corona  will  be  the  darker.  1  he  ap¬ 
parent  diameter  of  the  corona,  which  is  genetally  about  45  degrees, 
depends  upon  the  fizeof  the  dark  kernel  ;  for  the  larger  this  is  with 
refpea  to  the  whole  globules,  the  larger  tvill  be  the  dark  cone  be¬ 
hind  if.  In  order  to  have  the  diameter  of  this  magnitude,  he  proves 
that  the  femidiameter  of  the  globule  muft  be  to  the  femid.ameter  ot 
the  kernel  of  fnow  very  nearly  1000  to  480  ■,  and  tor  a  corona  01 
ico  degrees,  it  muft  be  as  1000  to  686. 

After  the  fame  manner  he  accounts  for  the  parhelia  ;  only  that 
there  he  imagines  the  icy  grains  of  an  oblong  figure,  and  rounding 
at  the  ends,  like  cylinders  with  round  convex  tops.  Where  (ome 
of  thefe  cylinders  are  in  an  creCt  pofition,  the  circle  they  form  will 
be  white,'  becaufe  of  the  refietfion  of  the  ra\s  of  the  fun  on  the  fur- 
face  of  thefe  cylinders. 

Helioscope,  a  fort  of  telefcope,  peculiarly  fitted  for  viewing 
and  obferving  the  fun,  &c.  without  doing  prejudice  to  the  eye. 

There  are  various  apparatufes  of  this  kind.  As  coloured  glalies 
are  found  to  diminilh  the  force  of  the  fun’s  rays,  to  make  a  helio- 
fcope,  it  is  enough  that  both  the  objeCt-glafs  and  the  eye-glafs  of 
the  telefcope  be  of  coloured  glafs  5  the  firft,  e.  gr.  of  red,  and  the 
latter  green. 

Dr.  Hooke,  in  an  exprefs  treatife  on  hehofcopcs,  recommends  tour 
reflecting  glades  placed  in  the  tube  :  by  thefe,  he  obferves,  the  force 
of  the  rays  will  be  fo  weakened,  as  only  to  ftrike  the  eye  with  a 
256th  part  of  their  force ;  and  this  heliofcope  he  prefers  to  all  others. 

Mr.  Huygens’s  method  is  much  eafier :  he  only  blackens  the  infide 
of  the  eye-glafs  of  the  telefcope,  by  holding  it  over  the  flame  or 
fmoke  of  a  lamp  or  candle  ;  or,  which  is  yet  more  commodious, 
blackens  a  piece  of  plain  glafs,  and  holds  it  between  the  eye  and  the 
objeCt-glafs  ;  or,  which  is  the  beft  of  all,  joins  the  fmoked  glafs  to 
another,  with  a  rim  of  thick  paper  between,  to  keep  the  black  from 
rubbing  off,  and  fits  the  two  into  a  cell  or  frame,  to  be  applied  be¬ 
tween  the  eye  and  the  eye-glafs. 

Heliostata,  (from  rjxi®-,  fun,  and  .m/xt,  1  6X>)  *s  the  name  of 
an  inftrument  invented  by  Dr.  s’Oravefande,  and  thus  called  from 
it’s  property  of  fixing  the  fun-beam  in  one  pofition,  viz.  in  a  hori¬ 
zontal  diredlion  acrofsthe  dark  chamber  whilft  it  is  ufed. 

This  is  an  automaton,  or  piece  of  clock-work,  confiding  of  the 
following  parts:  A  A  {Plate  117,  fig.  29,)  is  a  frame  in  which  a 
metalline  fpeculum  S  is  fufpended,  moveable  about  its  axis  by 
means  of  two  fmall  ferews  at  a  a.  T  his  frame  is  fixed  to  the  piece 
C,  which  being  hollow,  is  moveable  upon  the  cylindric  (haft  P 
about  the  iron  pin  e.  (See  the  part  by  itfelf.j  This  pillar  P  is  fixed 
to  a  triangular  bafe  or  foot  fet  perpendicularly  by  the  three  ferews 
B,  B,  B. 

On  the  back-part  of  the  fpeculum  is  fixed  a  long  cylindric  wire  or 
tail  D  E,  in  a  perpendicular  pofition.  By  this  it  is  connected  to  the 
fecond  part  of  the  hcliojlata ,  which  is  a  common  twenty -four  hour 
clock,  reprefented  at  H  ;  the  plane  of  which  clock  is  parallel  to  that 
of  the  equator  in  any  given  place.  This  clock  is  fuftained  on  the 
column  FG,  in  which  it  is  moveable  up  and  down  by  a  thin  lamina 
or  plate  that  enters  it  as  a  cafe,  and  fixed  to  a  proper  height  by  the 
ferews  d,  d ,  at  the  fide.  The  whole  is  truly  adjufted  to  a  perpen¬ 
dicular  fituation  by  means  of  the  three  ferews  I,  I,  I,  in  the  tripod 
LLM,  and  the  plummet  Q,  whofe  cufpis  muft  anfwer  to  the  point 
0  beneath. 

The  axis  of  the  wheel,  which  moves  the  index  N  O  over  the 
hour-circle,  is  fomewhat  large,  and  perforated  with  a  cylindric  ca¬ 
vity  verging  a  little  to  a  conical  figure  ;  and  receives  the  (hank  p  q 
of  the  faid  index  N  O  very  clofe  and  tight,  that  by  it’s  motion  the 
index  may  be  carried  round.  In  the  extremity  O  of  the  index  is  a 
fmall  cylindric  piece  n,  with  a  cylindric  perforation  to  receive  the 
tail  t  of  the  forkT,  yet  fo  as  to  admit  a  free  motion  therein.  In 
each  fide  of  the  fork  are  feveral  holes  exactly  oppofite  to  each  other, 
in  which  go  the  ferews  r,  r,  upon  whofe  fmooth  cylindric  ends 
moves  the  tubular  piece  R  on  it’s  auricles  m,  m. 

When  the  machine  is  to  be  fixed  for  ufe,  another  part  is  made  ufe 
of  to  adjuft  it ;  which  is  called  the pofitor ,  and  is  denoted  by  the  let¬ 
ters  VXYZ.  The  cylinder  C  is  removed  with  the  fpeculum  from 
the  foot  P,  and  the  brafs  column  V  X  put  on  in  it’s  ftead,  and  ad¬ 
heres  more  ftri&ly  to  the  pin  e ,  that  it  may  keep  it’s  pofition  while 
the  machine  is  conftituted. 

On  the  top  of  the  column,  about  X  as  a  center,  moves  the  lever 
YZi  fo  that  it  may  be  anyhow  inclined  to  the  horizon,  and  keep 
it  s  pofition.  The  arm  YX  may  be  of  any  length  atpleafure,  but 
the  arm  YZ  is  of  a  peculiar  conftruCtion,  and  of  a  determinate 
length.  To  this  atm,  which  extends  no  farther  than  y,  is  adapted 
a  fliding-piece  Z  x  (harp-pointed  at  Z.  By  this  the  arm  X  Z  is  de¬ 
termined  to  a  given  length,  the  piece  Z  x  being  fixed  by  the  ferews 
z  z. 

Upon  this  arm  is  drawn  the  (hort  line  vx,  by  which  it  may  be 
lengthened  in  the  whole,  and  is-j.ig.of  the  whole  length  XZ  when 
(horteft.  The  realon  is,  this  arm  is  always  to  increafe  and  decreafe 
in  proportion  to  the  fecantof  the  fun’s  declination  to  the  radius  XZ 
when  (horteft  ;  but  the  ladius'  is  to  the  fecant  of  23°  30'  (the  fun’s 
.greateft  declination)  as  10000000  to  10904411,  or  as  too  to  109. 

Now  the  reafon  of  this  conftruCtion  of  the  arm  X  Z  is,  to  find  for 
any  gi  ven  day  the  difiance  of  the  center  of  the  fpeculum  S  from  the 
top  of  the  flyle  /  N  ,  which  muft  ever  be  equal  to  the  fecant  of  the 
(un’s  declination  ;  for  it  muft  always  be  equal  to  the  diftance  of  the 
top  of  the  faid  ftyle/  from  the  center  of  the  cylinder  R  in  the  fork 
1 ,  and  that  is  ever  equal  to  the  faid  fecant  of  declination. 

Forfince the  ftyle  l  N  and  the  fork  T  are  in  a  pofition  parallel  to 
each  other,  therefore  the  middle  hole  in  the  fides  of  the  fork  being 
(as  they  muft  be)  of  the  fame  height  above  the  end  of  the  index  O  as 
is  the  height  of  the  ftyle  NT,  it  is  evident  that  on  an  equinoctial 


day  the  fun’s  rays  will  pafs  direClly  through  the  perforation  of  the 
piece  R,  if  it  be  put  in  a  pofition  parallel  to  the  plane  of  the  ecliptic, 
or  that  of  the  clock  ;  and  alfo  that  the  top  of  the  fhadow  of  the 
faid  flyle  will  fall  cxaCtly  on  the  faid  hole. 

In  this  cafe  the  top  of  the  ftyle  is  at  the  leaft  diftance  from  the 
central  point  of  R,  and  therefore  may  be  reprefented  by  radius, 
while  in  any  other  pofition  above  or  below,  the  diftance  will  in¬ 
creafe  in  proportion  to  the  fecant  of  the  angle  which  the  rays  make 
with  this  firft  or  middle  ray,  that  pafs  by  the  top  of  the  ftyle,  and 
through  the  hole  R. 

Now  it  may  be  demonftrated,  that  on  any  day  of  the  year,  if  the 
clock  and  it’s  pedeftal  be  fo  fixed  that  the  line  of  X II  be  exactly  in 
the  meridian,  and  that  the  pofition  of  R  in  the  fork  be  fuch  that  the 
fun’s  rays  go  directly  through  it,  and  the  iliadow  of  the  ftylc’s  top 
fall  juft  upon  the  hole  ;  moreover,  if  the  diftance  of  the  center  of  the 
fpeculum  S  from  the  top  of  the  ftyle  /  be  made  equal  (by  the  politor) 
to  the  diftance  of  the  central  point  R  therefrom  ;  and  laftly,  the  tail 
of  the  fpeculum  DE  pafiing  through  R;  if  then  the  clock  be  put 
into  motion,  the  index  N  O  (hall  carry  about  the  tail  of  the  fpecu¬ 
lum  in  fuch  a  manner,  that  at  all  times  of  that  day  when  the  fun 
can  come  upon  the  fpeculum,  it  will  refleCt  the  rays  conftantly  in 
one  and  the  lame  pofition  and  direction  all  the  time  without  vari¬ 
ation. 

The  machine  thus  conftituted  is  placed  in  a  box  or  cafe,  and  fet 
in  a  window  with  one  fide  open,  expofed  to  the  fun,  and  all  the 
other  parts  clofe  ;  fo  that  when  the  room  is  made  dark,  and  the  ta¬ 
lar  microfcrope  fixed  to  the  fore-part  of  the  box  in  which  the  helio- 
Jlata  is  placed,  juft  againft  the  center  of  the  fpeculum  to  receive  the 
reflected  horizontal  beam,  all  the  experiments  of  the  darkened  room 
are  then  performed  as  ufual.  This  is  a  very  ingenious  conftruCtion 
of  a  talar  microfcope  apparatus,  .and  full  of  art,  but,  it  is  to  be 
feared,  too  expenfive  and  troublefome  for  common  ufe.  However, 
it  is  eafy  to  fee  that  this  machine  is  capable  ot  being  greatly  reduced  ; 
for  it  may  be  made  to  anfwer  the  end  very  well  without  a  clock  ; 
alfo  the  fpeculum  may  be  glafs  inftead  of  metal/  and  all  fixed  on  one 
foot  or  pedeftal. 

Hones,  bed  of,  or  Ho$E-pavement,  is  one  of  the  tools  ufed  in  th’ft 
operation  of  grinding  fpecula  for  telefcopes.  This  is  tarmed  of 
pieces  of  the  fineft  blue  hone  or  whetftone,  which  are  nearly  £>f  the 
fame  breadth  and  thicknefs,  and  which,  when  wetted,  appear  moft 
even  and  uniform  in  their  colour  and  grain.  Thefe  pieces  are  to 
be  cut  into  fquare  bits,  and,  having  ground  one  fide  of  each  con¬ 
cave  on  the  convex  marble,  to  which  they  are  to  be  applied,  with 
emery  or  fine  fand,  they  are  to  be  cemented  upon  this  thick  round 
piece  of  marble  in  a  kind  of  pavement,  leaving  a  fpace  of  a  fmall 
ftraw’s  breadth  between  each,  and  placing  their  grain  in  an  alter¬ 
nate  direction.  Mr.  Mudge,  inftead  of  marble,  ufes  metal  made  of 
lead  and  tin,  on  which  the  hones  are  to  be  fodifpofed,  that  the  lines 
between  them  may  run  ftrait  from  one  fide  to  the  other ;  and  by  this 
difpofition,  the  teeth  of  a  fine  faw,  moved  along  each  of  the  divi- 
fions,  will  clear  away  the  cement  which  rifes  between  the  (tones. 
This  bed  of  hones  (hould  be  at  leaft  a  fourth  part  larger  than  the 
metal  which  is  to  be  ground  upon  it.  T  he  furface  of  the  metal, 
upon  which  it  is  to  be  cemented,  may  or  may  not,  at  the  pleafure 
of  the  workman,  be  turned  of  a  convexity  fuitable  to  the  gage.  As 
foon  as  the  hones  are  cemented  down,  and  the  joints  cleared  by  the 
faw,  the  tool  muft  be  fixed  in  the  lathe,  and  turned  as  exaCtlv  true 
to  the  gage  as  poffible.  By  this  inftrument  the  fpherical  figure  of 
the  fpeculum  is  completed,  and  it’s  furface  is  rendered  fit  for  the 
polifher.  See  Plate  117 f  fig-  3°’ 

Horopter,  is  a  right  line,  drawn  through  the  point  where  the 
two  optic  axes  meet,  parallel  to  that  which  joins  the  centers  of  the 
two  eyes,  or  the  two  pupils. 

Such  is  the  line  AB  ( Plate  ny,fig.  gi,)  drawn  through  the  point 
of  concourfe  C,  of  the  optic  axes  of  the  eyes  D  and  E,  parallel  to 
HI,  which  joins  the  centers  of  the  eyes  IT  and  I* 

It  is  called  horopter  ;  as  being  found,  by  experience,  to  be  the  limit 
of  diftinft  vilion. 

Incidence,  angle  of,  commonly  denotes  the  angle  comprehen¬ 
ded  between  an  incident  ray,  or  other  body,  and  a  perpendicular  to 
the  plane  in  the  point  of  incidence. 

Thus  fuppoling  AB  ( Plate  117, fig.  26,  N°  2,)  an  incident  ray 
proceeding  from  the  radiant  point  A,  to  B  the  point  of  incidence, 
and  HBa  perpendicular  to  DE  in  the  point  of  incidence:  the  angle 
ABH,  comprehended  between  AB  and  HB,  is  the  angle  of  inci¬ 
dence,  by  others  called  the  angle  of  inclination. 

Dr.  Barrow,  and  tame  others,  ufe  angle  of  incidence  for  the  com¬ 
plement  of  the  above  angle,  or  of  the  angle  of  inclination. 

Thus,  fuppofing  AB  an  incident  ray,  and  HB  a  perpendicular,  as 
before ;  the  angle  A  B  D  comprehended  between  it  and  the  reflecting 
or  refracting  plane  D  E,  is  the  angle  of  incidence ;  and  the  angle 
ABH,  the  angle  of  inclination. 

Others,  with  Wolfius,  make  another  diftinCtion  ;  which  fee  un¬ 
der  the  articles  Angle,  Reflection,  and  Refraction. 

It  is  demonftrated  by  optical  writers,  i°,  That  the  angle  of  inci¬ 
dence,  ABH ,fg.  26,  is  always  equal  to  the  angle  of  reflection  HBC, 
or  the  angle  ABD  to  the  angle  CBE,  and  they  lie  in  the  fame 
plane.  See  the  article  Reflection. 

2°,  That  the  lines  of  the  angles  of  incidence  and  refraftion  are  to 
each  other  accurately,  or  very  nearly  in  a  given  ratio.  See  the 
article  Refraction. 

'  30,  That  from  air  to  glafs  the  fine  of  the  angle  of  incidence  is  to 

the  fine  of  the  refraCted  angle  as  300  to  193,  or  nearly  as  iqto  9  : 
on  the  contrary,  that  from  glafs  to  air,  the  line  of  the  an  gif  of  inci¬ 
dence,  is  to  the  fine  of  the  refraCted  angle  as  1 93  to  300,  or  as  9  to 
14.  See  the  article  Refraction. 

It  is  true,  Sirlfaac  Newton  having  (hewn,  that  the  rays  of  light 
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are  not  all  equally  refrangible,  there  can  be  no  precife  ratio  fixed  be¬ 
tween  the  fines  of  the  angles  of  refraction  and  incidence :  but  the  pro¬ 
portion  which  cotnes  neareft,  is  that  above  fpecified.  See  the  articles 
Light,  Colour,  Refrangibility,  Sec. 

Line  ^Incidence,  in  catoptrics,  denotes  a  right  line,  as  AB 
{Plate  1 17,  fig.  26,)  whereby  light  is  propagated  from  a  radiant 
point  A,  to  a  point  B,  in  the  furface  of  a  fpeculum.  This  is  alfo 
called  an  incident  ray. 

Line  of  Incidence,  in  dioptrics,  is  aright  line,  as  AB,  (Plate 
l5l>  fig-  56>  N°  2,)  whereby  light  is  . propagated  unrefraaed,  in  the 
fame  medium,  from  the  radiant  point  to  the  furface  of  the  refradino’ 
bodyHKLI.  & 

Point  of  Incidence,  is  the  point  B  on  the  furface  of  the  refled- 
ing  or  refrading  medium,  in  Plate  117,  fig.  2 6,  N°  2,  and  Plate  ic  1 
fig ■  o6,  N°  2,  on  which  the  incident  ray  tails.  3 

Inclination  of  two  planes,  is  the  acute  angle  made  by  two 
lines  drawn  one  in  each  plane,  through  a  common  point  of  fedion, 
and  perpendicular  to  the  tame  common  fedion. 

Thus  in  Plate  101,  fig.  1,  the  inclination  of  the  plane  KEGL  to 
the  plane  A  C  D  B,  is  the  angle  H  F  I,  made  by  the  right  lines  H  F 
and  FI  in  the  point  F,  perpendicular  to  the  line  of  fedion  EG. 

Inflection,  called  alfo  diffraftion,  and  defile  ft  ion,  is  a  property 
of  light,  by  reafonof  which,  when  it  comes  within  a  certain  difiance 
of  any  body,  it  will  either  be  bent  from  it,  or  towards  it  ;  which  is 
a  kind  of  imperfed  refledion  or  refradion. 

This  property  was  firft  taken  notice  of  by  Dr.  Hooke  ;  who 
Ihews,  that  it  differs  both  from  refieftion  and  refradion  ;  and  feems  to 
depend  on  the  unequal  denfity  of  the  confiituent  parts  of  the  ray, 
whereby  the  light  is  difperfed  from  the  place  of  condenfation,  and 
rarefied  Or  gradually  diverged  into  a  quadrant :  and  this  defledion, 
he  fays,  is  made  towards  the  fuperficies  of  the  opake  body  perpendi¬ 
cularly.  Some  writers  aferibe  the  firft  difeovery  of  it  to  Grimaldi, 
the  Jefuit.  He  firft  publifhed  an  account  of  it,  in  his  treatife,  De 
Lumine,  Coloribus,  &  Iride,  printed  in  1666  ;  nor  did  any  other 
perfon  lay  claim  to  the  difeovery,  except  Dr.  Hooke,  who  com¬ 
municated  his  obfervations  on  this  fubjed  to  the  Royal  Society,  in 
1672.  It  appears,  however,  that  Dr.  Hooke  had  not  heard  of  the 
difeoveries  of  Grimaldi ;  for  he  fpeaks  of  his  own,  as  a  difeovery  of 
a  new  property  of  light,  not  mentioned  by  any  optical  writer  before 
him.  See  the  article  Diffraction. 

M.  de  la  Hire  obferved,  that  when  we  look  at  a  candle,  or  any 
luminous  body,  with  our  eyes  nearly  (hut,  rays  of  light  are  extended 
from  it,  in  feveral  diredions,  to  a  confiderable  diftance,  like  the  tails 
of  comets.  The  true  occafion  of  this  phenomenon,  which  has  ex- 
ercifed  the  fagacity  of  Des  Cartes,  Rohault,  and  others,  feems  to  be, 
that  the  light  palling  among  the  eye-lafhes,  in  this  fituation  of  the 
fcye,  is  infleded  by  it’s  near  approach  to  them,  and  therefore  enters 
the  eye  in  a  great  variety  of  diredions. 

Lens,  in  dioptrics,  properly  fignifies  a  fmall  roundifh  glafs,  of 
the  figure  of  a  lentil ;  but  is  extended  to  any  optic  glafs,  not  very 
thick,  which  either  colleds  the  rays  of  light  into  a  point,  in  their 

fiaflage  through  it,  or  difperfes  them  further  apart,  according  to  the 
aws  of  refradion.  Lenfis  have  various  figures,  that  is,  are  termi¬ 
nated  by  various  furfaces,  b<y  which  they  acquire  various  names. 

Lenses,  for  convex,  the  laws  of  their  refradion,  and  their  effeds 
depending  thereon,  are  as  follow.  t,  A  ray  of  light,  EG,  near 
the  axis,  ( Plate  116 ,  fig.  1,)  and  parallel  thereto,  ftriking  on  the 
plane  furface  of  a  plano-convex  lens ,  diredly  oppofite  to  the  luminous 
body,  after  refradion,  concurs  with  the  axis  in  the  point  F  :  and  if  C 
be  the  center  of  the  convexity,  C  F  will  be  to  F  L,  that  is,  the  dif¬ 
tance  of  the  center  from  the  point  of  concourfe,  or  focus,  will  be  to 
the  diftance  of  the  center  in  the  convex  furface,  in  the  ratio  of  the 
refradion. 

For  the  plane  furface  being  diredly  oppofed  to  the  luminous  body, 
the  ray  EG  is  perpendicular  to  AB,  and  therefore  will  pafs  unre- 
fraded  to  H  :  thus  it  ftrikes  on  AHB,  ftill  parallel  to  the  axis ;  and 
therefore  coming  out  of  a  denfer  medium  into  a  rarer,  it  will  meet 
with  the  axis  of  the  lens  in  F  ;  fo  as  that  C  F  will  be  to  F  L  in 
the  ratio  of  the  fine  of  the  refraded  angle  to  the  fine  of  the  angle  of 
incidence  :  as  will  be  demonftrated  under  the  head  Refraction. 

And,  therefore,  CF  —  FL  or  CL  is  toFL  as  the  difference  of 
thefe  fines  is  to  the  fine  of  the  angle  of  incidence  ;  and  C  F  —  F  L 
or  C  L  is  to  C  F  as  the  fame  difference  is  to  the  fine  of  the  refraded 
angle. 

If  then  the  refradion  be  out  of  a  glafs  lens  into  air,  CF  :  FL:  : 
3:2,  or  CL:  FL::  1:2;  and  therefore  F  L  =  2  C  L  ;  that  all 
parallel  rays,  near  the  axis,  will  concur  with  it  at  the  diftance  of  the 
diameter.  Again,  if  the  refradion  were  out  of  a  water  lens,  i.  e. 
out  of  a  plano-convex  lens  filled  with  water,  C  F  :  FL  :  :  4  :  3,  or 
C  L :  FL  :  :  I  :  3  ;  and  therefore  F L  =  3CL  ;  i.  e.  parallel  rays, 
near  the  axis,  will  concur  with  it  at  the  diftance  of  a  diameter  and  a 
half.  So  that  if  a  lighted  candle  be  placed  in  the  focus  of  a  plano¬ 
convex  lens,  that  is,  in  the  point  F,  diftant  from  the  furface  of  the 
lens  ALB,  by  the  length  of  the  diameter  ;  and  from  the  furface  of 
the  water  lens,  by  a  diameter  and  a  half,  it’s  rays,  after  refradion, 
will  become  parallel. 

2.  If  the  ray  Kl  (Plate  116 ,fig.  2,)  near  the  axis  of  a  plano-con¬ 
vex  lens,  and  parallel  thereto,  ftrike  on  it’s  convex  furface  AHB, 
after  a  double  refradion,  it  will  meet  the  axis  in  F  ;  fo  as  that  HG 
W’ill  be  to  GC,  and  G  D  to  FD,  in  the  ratio  of  the  refradion. 

,  For  the  ray  KI,  parallel  to  the  axis  EG,  by  virtue  of  the  firft  re¬ 
fradion  in  I,  will  tend  to  the  point  G,  Co  that  GH  will  be  to  GC 
in  the  ratio  of  the  fine  of  the  angle  of  incidence  to  the  fine  of  the  re¬ 
fraded  angle :  therefore,  by  virtue  of  the  fecond  refradion  in  L,  it 
will  concur  with  the  axis  in  F  ;  fo  that  G  D  will  be  to  F  D  in  the 
ratio  of  the  fine  of  the  refraded  angle,  to  the  fine  of  the  angle  o. 
incidence.  See  the  article  Refraction. 
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So  that  the  femidiameter,  and  thicknefsof  the  plano-convex  lens* 
witn  the  ratio  of  refradion,  being  given,  hence  ariles  a  method  of 
etermining  the  focus  of  parallel  rays  linking  on  the  convex  furface. 
or.  if  the  ratio  of  refradion  be  exprefted  by  n  :  m,  HG  :  GC  : : 

n:m i  therefore «— m-.n:  :HC:HG;  and  HG  =  ^-  XHC: 

from  which  fubtrading  the  thicknefs  of  the  lens  DR  and  GD  = 

Ti 

fifiZTfin  X  H  C  —  H  D.  Then  fince  the  ratio  of  G  D  to  F  D  is  the 
given  ratio  of  refradion,  FD  =-^-  CH--H  D  =3  (rejeding 


n — m 
m 


the  quantity  —  HD  as  very  fmall)  C  H. 
n  n  —  m 

Hence  if  the  lens  be  glafs,  FD  —  2CH  —  f  H  D.  So  that  if 
wo  thirds  of  the  thicknefs  of  the  lens  be  inconfiderable  (as  in  prac¬ 
tice  it  ufually  happens),  parallel  rays  meet  with  the  axis  at  the  dif¬ 
tance  ot  the  diameter  from  the  lens,  even  when  they  ftrike  at  the  con¬ 
vex  lurtace. 

So  that,  as  to  the  place  of  the  focus,  it  is  the  fame  thing  whether 
the  plane  lurface,  or  the  convex  one,  be  turned  to  a  luminary  of  pa¬ 
rallel  rays  ;  though  it  appears,  both  from  experience  and  trigonome¬ 
trical  calculations,  that  there  are  more  rays  united  in  a  lefs  fpace,  if 
the  convex  furface,  than  il  the  plane  one  be  turned  towards  the 
lun. 

If the  lens  were  full  of  water,  FD  3  C  H  —  |HD,  wherefore 
ft  4  H  D  be  inconfiderable,  F  D  —  3  C  H,  or  if  |  H  D  be  inconfi- 
erable,  F  H  —  3  C  H.  Parallel,  and  near  rays,  therefore,  are  uni¬ 
ted  at  the  diftance  of  a  diameter  and  a  half,  if  the  refradion  be  in 

water,  even  when  the  convex  furface  is  oppofed  to  the  luminous 
body. 

3.  Hence,  alfo,  arifes  a  method  of  determining  the  focus  of  paral¬ 
lel  rays  ftriking  on  a  lens  convex  on  both  Tides,  the  two  femidiameters, 
and  the  thicknefs  of  the  lens,  being  given. 

For  if  the  ray  HI,  (Plate  117,  fig.  32,)  near  the  axis  DG  and 
parallel  to  it,  fall  on  a  lens  convex  on  both  fides,  after  a  double  re¬ 
fradion,  it  will  meet  the  axis  in  F,  provided  that  GE:GCand 
DK  :  DO  have  the  ratio  of  refradion.  And  G  D  will  be  to  GK 
as  GO  to  G  F.  Since  EG  :  GC  in  the  ratio  of  refradion,  the  ray 
HI  will  tend  to  the  point  G  ;  and  if  D  K  be  to  DO  in  the  ratio  of 
refradion,  after  the  fecond  refradion  at  it’s  egrefs,  it  will  meet  the 
axis  in  F,  and  GD:GK::GO:GF.  See  the  article  Refrac¬ 
tion. 

And  therefore,  GK:DK:  :GO:FO.  Let  the  ratio  of  refrac¬ 
tion  be  that  of  n:m,  then  GE  :GC::»:m,  and  DK:DO::»: 

and,  therefore,  n — m  :  n: :  CE  :  GE,  and  n — m:n‘.:  KO: 
DK ;  wherefore  if  the  ratio  of  refradion  and  the  femidiameters  C  E 
and  KO  are  given,  GE  and  DK  may  be  found:  and  fince  GD  = 
DK  -j-  EG  —  EK,  and  GK=  GE  —  EK,  and  GO  =GE  4- 
KO  — —  EK,  and  GD  :  GK : :  GO  :  GF  ;  GF  may  be  found: 
moreover  GE  —  GFzrEF.  If  EK  be  rejeded  as  very  fmall, 
GD  zzz  D K  -j-  EG,  GKrznGE,  and  GO=GE-4-KO:  and 
therefore  DK -}- EG  :  GE  ::  GE -f- KO  :  G F. 

Hence,  ifthe/rnr  be  glafs,  fince  GE  =  30  E,  and  D  K  —  ->  TT  f), 
3K04-3CE:3CE::3CE  +  K0:GF;  confequently  K O 
CE  :  CE  : :  3CE -j- KO  :  GF.  And  fubftituting  for  KO,  a, 

CE,  b,  and  GF,  xx  ,  and  F £  or  FK,  (rejeding  EK) 

3  bh-\-ab  T.ab-\-T.bb  —  3  bb — ad  nab  ,  . 

- — r-7-— - - — — r~r - — — i— therefore  the 

a-fi-b  a-\-b  a-\-b 


■$- 


fum  of  the  femidiameters  KO  -j-  CE  is  to  the  double  of  one  of 
them,  or  2CE,  as  the  other  KO  is  to  FK  the  diftance  of  the  focus 
from  the  lens. 

If  the  glafs  lens  were  equally  convex  on  both  fides,  then  KOrre 
C  E,  and  2CE:CE::4CE:GF,  and  therefore,  G  F  =  2  C  E  j 

2 

and  F  K= - =:a=EC:i.  e,  the  diftance  of  the  focus  from 


2  a 


the  lens  is  equal  to  the  radius  of  convexity. 

If  the  lens  were  full  of  water,  fince  GE  —  4C  E,  and  DK  =3 
4KO,  4ICO  4C  E  :  4  CE  :  :  4CE  -{-  KO  :  G  F  ;  confequently 
KO-j-CE:  CE  :  :  4CE-I-KO:  GF.  Wherefore  fubftituting  as 

before  and  FE  or  FK— 4^—  -- ^r: 

a-fib  a-\-b  a-\-b 

confequently  the  fum  of  the  femidiameters  K  O  -j-  C  E  is  to  the  tri¬ 
ple  of  either  3  C  E  as  the  other  K  O  is  to  F  K,  the  diftance  of  the 
focus  from  the  lens. 

If  this  lens  were  equally  convex  on  both  fides,  we  fhould  have 
2CE:  CEii^CEiGF;  therefore  GF  =  —  C  E  ;  and  F  K 

—  3_ff — 3_a.  }t  e<  the  diftance  of  tHfcfocus  from  the  lens  is  two* 
2/2  2 

fifths  of  the  radius. 

On  thefe  principles  is  founded  the  ftrudure  of  refrading  BtfRN" 
ing -glafijes,  the  fun’s  light  and  heat  being  exceedingly  augmented  ia 
the  focus  of  the  lens,  whether  convex  or  plano-convex;  fince  the 
rays,  falling  parallel  to  the  axis  of  the  lens,  are  reduced  into  a  much, 
narrower  compafs  ;  fo  that  it  is  no  wonder  they  burn  fome  bodies, 
melt  otheis,  and  produce  other  extraordinary  phenomena. 

4.  If  a  luminous  body  be  placed  in  a  focus  behind  a  lens,  whether 
plano-convex,  or  convex  on  both  fides ;  or  whether  equally  or  une¬ 
qually  ;  the  rays,  after  refradion,  become  parallel.  In  this  cafe  the 
refraded  rays  become  the  incident  rays,  and  vice  verfa,  and  confe¬ 
quently  the  refraded  are  parallel. 

Hence,  by  means  of  a  convex  lens,  or  a  little  glafs  bubble  full  Ot 
water,  a  very  intenfe  light  may  be  projedfcd  to  a  vaft  diftance. 

,7  K  And 
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And  this  furnifhes'  us  with  the  ftru£lure  of  a  lamp,  or  lantern,  to 
project  an  intenfe  light  to  an  immenfe  diftance  :  for  a  lens,  convex 
on  both  Tides,  being  placed  oppolite  to  a  concave  mirror,  if  in  the 
common  focus  of  both  be  placed  a  lighted  candle,  oir  wick,  the  rays 
reflected  back  from  the  mirror  to  the  lens  will  be  parallel  to  each 
other  ;  and  after  refraftion  will  converge,  till  they  concur  at  the  dif¬ 
tance  of  the  femidiameter,  after  which  they  will  again  diverge.  But 
the  candle  being  likewife  in  the  focus  of  the  lens,  the  rays  it  throws 
on  the  lens  will  be  parallel  :  and  therefore  a  very  intenfe  light  meet¬ 
ing  with  another  equally  intenfe,  at  the  diftance  of  the  diameter  from 
the  lens,  the  light  will  be  furprifing :  and  though  it  afterwards  de- 
creafe,  yet  the  parallel  and  diverging  rays  going  a  long  way  together, 
it  will  be  very  great  at  a  very  great  diftance.  Lanterns  ot  this  kind 
are  of  conftderable  fervice  in  the  night  time  to  difcover  remote  ob¬ 
jects,  and  are  ufed  with  fuccefs  by  fowlers  and  fifhermen,  to  gather 
their  prey  together,  in  order  to  take  them. 

If  it  be  required  to  have  the  light,  at  the  fame  time,  tranfmitted  to 
feveral  places,  as  through  feveral  ftreets,  & c.  the  number  of  lenfes  and 
mirrors  is  to  be  increafed. 

If  the  luminous  body,  placed  in  the  focus,  be  of  a  larger  extent, 
the  rays  flowing  from  points  fenfibly  diftant  from  each  other,  cannot 
be  parallel ;  but  they  will  conftitute  feveral  trains,  or  parcels  of  rays, 
parallel  to  each  other. 

5.  The  images  of  objects,  oppofed  in  any  manner  to  a  convex  lens , 
are  exhibited,  invertedly,  in  it’s  focus. 

Hence,  if  a  paper  be  applied  to  a  convex  lens  (efpecially  in  a  dark 
room)  at  the  diftance  of  it’s  focus,  the  images  ot  objects  fhining  upon 
it  will  be  reprefented  diftinbtly,  and  in  their  natural  colours,  thereon  : 
nor  is  the  focus  of  the  fun’s  rays  any  thing  elfe,  in  effeft,  but  the 
image  of  the  fun.  Hence,  in  folar  eclipfes,  the  fun’s  image, 
eclipfed  as  it  is,  may  be  burnt  by  a  large  lens  on  a  board,  &c. 
and  exhibit  a  very  entertaining  phasnomenon. 

Hence  alfo,  if  a  convex  lens,  of  any  kind,  beexpofed  both  to  nearer 
*  and  remoter  objedls,  and  a  paper  at  the  fame  time  be  applied,  fo  as 
to  receive  the  images  of  objects  diftindtly,  the  diftance  of  the  focus 
from  the  lens,  and  thence  {he  diameter  of  the  covexity,  may  be  deter¬ 
mined. 

6.  If  a-concave  mirror  be  fo  placed,  as  that  an  inverted  image, 
formed  by  refradlion  through  a  lens,  be  found  between  the  center  and 
theftocus,  or  even  beyond  the  center,  it  will  again  be  inverted  by  re¬ 
flection,  and  fo  appear  eredl  in  the  firft  cafe  beyond  the  center  ;  and 
in  the  latter,  between  the  center  and  the  focus.  On  thefe  principles 
is  conftrudted  the  camera  obfcura. 

7.  The  diameter  of  the  image  of  an  objedi:  delineated  beyond  a 
convex  lens,  is  to  the  objedi  itfelf  in  the  ratio  of  the  diftance  of  the 
image  to  that  of  the  objedi. 

Since  then  the  image  of  a  remoter  objedi  is  lefs  diftant  from  the 
lens  than  that  of  the  nearer,  the  image  of  the  more  remote  wall  be  lefs 
than  that  of  the  nearer.  And  becatife  the  diftance  of  the  image  from 
the  lens  is  greater,  if  the  lens  be  a  fegment  of  a  greater  fphere  than 
of  a  lefs  ;  hence  the  image  will  be  greater  in  the  former  cafe  than 
in  the  latter.  The  image  therefore  will  be  of  fuch  magnitude,  as 
it  would  be  of,  Were  the  objedi  to  fhine  in  a  dark  room  through  a 
little  hole  upon  a  wall,  at  the  fame  diftance  from  the  hole,  at  which' 
the  focus  is  from  the  lens.  When  an  objedi  is  lefs  diftant  from  a  lens 
than  the  focus  of  parallel  rays,  the  diftance  of  the  image  is  greater 
than  that  of  the  objedi  ;  otherwife,  the  diftance  of  the  image  is  lefs 
than  that  of  the  objedi :  in  the  former  cafe,  therefore,  the  image  is 
greater  than  the  obj.dt  ;  in  the  latter,  lefs. 

If  the  images  be  made  greater  than  the  objedls,  they  will  not  ap¬ 
pear  diftindlly  :  becaufe  in  that  cafe  there  are  fewer  rays  which  meet 
alter  re! radl ion  in  the  fame  point;  w'hence  it  happens,  that  rays 
proceeding  from  different  points  of  an  objedi  terminate  in  the,  fame 
point  of  an  image,  which  is  the  caufe  of  confufion.  Hence  it  ap¬ 
pears,  that  the  lame  aperture  of  a  lens  may  be  admitted  in  every  cafe, 
if  we  would  keep  off  the  rays  which  produce  confufion.  However, 
though  the  image  is  then  more  diftindt,  when  no  rays  are  admitted 
but  thofe  near  the  axis,  yet  for  w’ant  of  rays  the  image  is  apt  to  be 
dim.  . 

8.  If  the  eye  be  placed  in  the  focus  of  a  convex  lens,  an  objedi 
viewed  through  it  appears  eredl,  and  enlarged  in  the  ratio  of  the 
diftance  ol  the  objedi  from  the  eye,  to  that  of  the  eye  from  the  lens,  if 
it  be  near  ;  but  infinitely,  if  remote. 

The  laws  for  concave  Lenses  are  as  follow.  1.  If  parallel  rays 
ftnke  on  a  plano-convex  lens  K  L,  and  FC  be  to  FB  in  the  ratio 
of  refradlion,  the  rays  will  diverge  from  the  axis;  and  the  point 
ot  divergency,  or  dilperfion,  called  the  virtual  FOCUS,  will  be  F. 
See  plate  116,  fig.  3. 

For  the  ray  HI,  parallel  to  the  axis,  is  perpendicular  to  KL, 
and  will  therefore  pals  unrefradled  to  E.  Wherefore,  FC  being  to 
TB  in  the  ratio  of  refradlion,  F  will  be  the  virtual  focus. 

It  then  the  lens  be  glafs,  FB  =.  2BC  ;  i.  e.  the  virtual  focus  F 
■will  be  diftant  from  the  L  by  the  fpace  of  the  diameter  2  BC. 

Iftthe  refradlion  be  in  water,  FB  =  3BC  ;  i.  e.  the  virtual  focus 
f  wilkbe  diftant  from  the  lens  KL  a  diameter  and  a  half  3BC. 

2.  If  the  ray  AE,  parallel  to  the  axis  F$,  ftrike  on  a  lens  concave 
on  bothfides;  and  both  FC  be  to  FB,  and  IP  to  PFI  in  the  ratio 
of  refradlion ;  and  FP  :  PH  :  :  FB  :  BG  ;  G  will  be  the  point  of 
difperflun,  or  the  virtual  focus.  See  Plate  nb,fig.  4. 

If  therefore,  the  ratio  of  the  refradlion  be  —  n  :  m,  CB  =  a,  and 
1  :  b;  1  B  - — —,  and  P I  =  - - ;  confequently.difregard- 

i rig -the  thicknefs  of  the  lens,  FP  =  FB-fIP  =  - 1+1?,  and  PH 

-t»  ■  ..  .....  ,  n  —  m 

.  rSiE  I  -  i  II  =  —  -  6  =  —  ;  therefore 

n  —  tti  n — m  n  —  m  n — m 


n  a 


■m 


:  BG  ;  i.  e.  a-\-b  : 


mb 


■m 


a  :  B  G,  or,  n — m  X  a-\-b 


:  mb  :  :  a  :  BG  ;  i.  e.  n — m  X  CB  -J- 1 H  :  m  I  H  :  :  C  B  :  BG. 

If  therefore  the  refradlion  be  in  a  glafs  lens,  fo  that  m  =  2,  n=z 3, 

and  a-\-b  :  2  b  : :  a  :  BG  ;  the  fums  of  the  femidiameters  C  B  and 
HI,  will  be  to  the  diameter  of  the  concavity  of  either,  2  H  I,  as  the 
femidiameter  of  the  other  CB,  to  the  diftance  of  the  virtual  focus 
from  the  lens,  BG. 

But  if  the  femidiameters  HI  andCB  are  equal,  or  az=zb,  BG 

=* - -  =2=  a:  or  BG,  the  diftance  of  the  virtual  focus  from  the  lens, 

2a  .  . 

is  equal  to  the  femidiameter  CB  or  HI.  If  the  refradlion  be  made 
in  water,  m  —  3,  and  n  =  4,  and  therefore,  a-j-f:  3^  ::  a  :  BG; 
i.  e.  thefum  of  the  femidiameters  C  B  and  HI  will  be  to  a  diameter 
and  a  half  of  either  concavity,  3 HI,  as  the  femidiameter  of  the 
other  CB  to  BG,  the  diftance  ot  the  virtual  focus  From  the  lens :  in 

this  cafe,  if  ac=.b  or  HI  =  CB,  BG  =  — tf=-CB, 

2a  2  2 

i.  e.  the  diftance  of  the  virtual  focus  from  the  lens,  BG,  is  fo  the  femi¬ 
diameter  BC  in  a  fefquialteral  ratio. 

Hence,  the  fun’s  rays,  ftriking  on  a  concave  lens,  their  light,  after 
refradlion,  will  be  conliderably  weakened  ;  fo  that  the  effect  of  con¬ 
cave  lenfes  is  oppofite  to  that  of  the  convex  ones.  ■' 

3.  An  objedi  viewed  through  a  concave  lens  appears  eredl,  and  di-' 
minifhed  in  a  ratio  compounded  of  the  ratios  of  the  fpace  in  the  axis 
between  the  point  of  incidence,  and  the  point  to  which  an  oblique 
ray  would  pafs  without  refradlion,  to  the  fpace  in  the  axis  between 
the  eye,  and  the  middle  of  the  objedi ;  and  the  fpace  in  the  fame 
axis  between  the  eye  and  the  point  of  incidence,  to  the  fpace  between 
the  middle  of  the  objedi,  and  the  point  the  oblique  ray  would  pafs 
to  without  refradlion. 

Though  the  properties  of  lenfes  have  been  here  conftdered  princi-1 
pally  with  regard  to  rays  falling  near  the  axis,  and  parallel  thereto  ; 
yet  the  reafoning  will  be  ealily  transferred  to  rays  remoter  from  the 
axis,  and  falling  in  any  diredtion.  Thus  we  may  fay  univerfally,1 
that  in  a  convex  lens,  ail  parallel  rays  become  converging,  and  con¬ 
cur  in  a  focus;  that  diverging  rays  either  become  lefs  diverging,  or 
run  parallel,  or  converge  ;  and  that  converging  rays  converge  the 
more  :  all  which  alterations  are  more  fenfible  in  oblique  rays,  than 
in  perpendicular  ones,  becaufe  the  angles  of  incidence  in  that  cafe  are- 
greater. 

In  concave  lenfies  all  parallel  rays  become  diverging,  and  all  diverg¬ 
ing  rays  diverge  more  ;  converging  rays  either  converge  lefs,  or 
become  parallel,  or  go  out  diverging  :  all  which  things  hold  of  ob¬ 
lique  as  well  as  diredt  rays*  but  more  fenfiblv  in  the  firft. 

Light,  certain  fubtle  and  inconceivable  fmall  particles  of  mat¬ 
ter,  of  different  magnitudes,  capable  of  exciting  in  us  the  Fenfations 
of  colours.  Thefe  particles  are  emitted  or  refledted  from  every  point  • 
in  thefurface  of  a  luminous  body  in  right  lines,  and  in  all  directions, 
with  an  unparalleled  velocity. 

Motion  and  velocity  of  Light.  It  has  been  found  that  when 
the  earth  is  between  the  fun  and  Jupiter,  his  fatellites  are  eclipfed 
about  eight  minutes  fooner  than  they  could  be  according  to  the  tables, 
and  that  when  the  earth  is  nearly  in  the  oppolite  point  of  it’s  orbit, 
thefe  eclipfes  happen  about  eight  minutes  later  than  the  tables  pre-  - 
didt  them.  Hence  it  is  undeniably  certain,  that  the  motion  of  light 
is  not  inftantaneous,  lince  it  takes  about  i6\  minutes  of  time  to  go 
through  a  fpace  equal  to  the  diameter  of  the  earth’s  orbit,  which 
is  at  leaft  190  millions  of  miles  in  length  ;  and  confequently  the  par¬ 
ticles  of  light  fly  about  191919  miles  every  fecond  of  time,  which  ' 
is  near  a  million  of  miles  fvvifter  than  the  motion  of  a  cannon-ball. 
And  as  light  is  i6|  minutes  in  travelling  acrofs  the  earth’s  orbit,  it 
muft  be  8i  minutes  in  coming  from  the  fun  to  us  ;  therefore,  if  the 
fun  were  annihilated,  we  ftiould  fee  him  for  8|  minutes  after ;  and 
if  he  were  again  created,  he  Would  be  81  minutes  old  before  we 
could  fee  him.  In  order  to  explain  this  progrefftve  motion  of  light, 
let  A  and  B  ( Plate  118,  fig.  33,)  be  the  earth  in  two  different  parts 
of  it’s  orbit,  whofe  diftance  from,  each  other  is  95  millions  of  miles, 
equal  to  the  earth’s  diftance  from  the  fun  S. 

It  is  plain  that,  if  the  motion  of  light  were  inftantaneous,  the  fa- 
tellite  I  would  appear  to  enter  into  Jupiter’s  fhadovv  F  F,  at  the 
fame  moment  of  time  to  a  fpedlator  in  A,  as  to  another  in  B.  But 
it  is  now  well  known,  that  the  immerfion  of  the  fatellite  into  the 
flhadow  is  feen  8§-  minutes  fooner  when  the  earth  is  at  B,  than  when 
it  is  at  A.  '  As  the  earth  moves  from  D  to  C,  through  the  fide  AB 
of  it’s  orbit,  it  is  conftantly  meeting  the  light  of  Jupiter’s  fatellites 
fooner,  which  occafions  an  apparent  acceleration  of  their  eclipfes ; 
and  as  it  moves  through  the  other  half  H  of  it’s  orbit,  from  C  to  D, 
it  is  receding  from  their  light,  which  occafions  an  apparent  retarda¬ 
tion  of  their  eclipfes,  becaufe  their  light  is  then  longer  before  it 
overtakes  the  earth.  That  thefe  accelerations  and  retardations  are 
not  occafioned  by  any  inequality  ariflng  from  the  motions  of  the  fa¬ 
tellites  in  eccentric  orbits  is  plain,  becaufe  it  affe&s  them  all  alike, 
in  whatever  parts  of  their  orbits  they  are  ecclipfed.  Beftdes,  they  go 
often  round  their  orbits  every  year,  and  their  motions  are  no  way 
commenfurate  to  the  earth’s.  Therefore  a  phenomenon  not  to  be 
accounted  for  from  the  real  motions  of  the  fatellites,  but  fo  eafily 
deducible  from  the  motion  of  the  earth,  and  fo  anfvverahle  to  it, 
muft  be  allowed  to  refult  from  it.  And  this  affords  one  very  good 
proof  of  the  earth’s  annual  motion.  See  the  fequel  of  this  article. 

We  fhall  here  obferve,  that  the  firft  perfon,  who  conceived  the 
thought  of  meafuring  the  velocity  of  light  was  Galileo,  who  has 
given  a  particular  defeription  of  his  contrivance  for  this  purpofe,  in 
his  Treat ife  on  Mechanics.  He  had  two  men  with  lights,  one  of 
whom  was  to  obferve  when  the  other  uncovered  his  light,  and  to  ex¬ 
hibit  his  own  the  moment  that  he  perceived  it  :  this  experiment  was 

tried, 
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tried,  as  may  naturally  be  imagined,  without  fuccefs, at  the  diftance 
of  one  mile;  but  the  members  of  the  academy  Del  Cimcnto  re¬ 
fumed  the  experiment, and  placed  their  obfervers  to  as  little  purpofe, 
at  the  diltance  of  two  miles.  However,  the  method  ufed  by  M.' 
Roemer,  already  mentioned,  was  the  only  one  adequate  to  the  dif- 
covery  of  the  velocity  of  light. 

Our  excellent  aftronomer,  Dr.  Bradley,  has  found  nearly  the  fame 
velocity  of  light,  from  his  accurate  obfervations,  and  rnofl  ingenious 
theory,  to  account  for  fome  apparent  motions  in  the  fixed  Pars. 

To  underfiand  this,  it  mull  he  premifed,  that  the  fixed  Pars  are 
luminous  bodies,  and  at  red,  with  refpedt  to  our  planetary  fyllem, 
from  which  they  are  vafily  remote.  In  this  fyftem  alfo  the  earth  is 
confidered  as  one  of  the  planets,  and  moving  about  the  fun. 

Suppofe  the  fun  reprefented  in  S,  {Plate  118 ,fig.  34J  and  that  the 
circle  ABCD  reprefents  the  path  of  the  earth,  or  the  ecliptic.  At 
the  centerS  fuppofe  a  perpendicular  S  P  raifed  to  the  plane  of  the 
ecliptic,  and  that  this  perpendicular  paffes  through  any  fixed  ftar. 
If  a  fpe&ator  were  placed  in  S,  he  would  fee  the  (far  in  the  fame 
perpendicular  ;  but  if  the  fpe&ator  paffes  over  the  circle  ABCD, 
the  diameter  of  which  is  fuppofed  to  bear  a  fallible  though  fmall 
proportion  to  the  diftance  of  the  liar,  it  will  be  perceived  to  change 
it’s  fituationin  the  heavens.  For  a  fpe&ator  in  A  would  fee  the 
Far  in  the  line  A  Pa;  in  C  he  would  fee  the  fame  liar  in  the  line 
CP  c  ;and  fo  in  any  other  point  of  his  progrefs  ;  whence  it  follows, 
that  the  ftar  would  feem  todeferibe  a  circle  in  the  heavens  reprefented 
by  abed..  If  the  diftance  of  the  ftar  was  fo  very  great,  that  in  re- 
fped  of  it  the  diameter  of  the  earth’s  orbit  AC  might  be  efteemeda 
point ;  in  this  cafe,  the  forefaid  circle  would  be  intirely  infenfible  ; 
all  the  lines  drawn  from  the  points  of  the  orbit  to  the  ftar  might 
pafs  for  perpendiculars  to  the  plane  of  the  ecliptic,  and  in  appearance 
would  correfpond  to  the  fame  point  in  the  heavens  with  the  perpen¬ 
dicular  in  S,  in  which  point  the  ftar  would  always  appear,  if  it’s 
light  could  reach  us  in  an  inftant.  But  if  in  this  cafe,  where  the 
Far  isfo  remote,  the  light  is  fuppofed  to  be  propagated  from  the  ftar 
with  a  certain  velocity,  at  the  fame  time  that  the  earth  proceeds  in 
it’s  orbit,  the  ftar  will  be  feen  in  an  oblique  diredtion  to  the  plane  of 
the  orbit;  becaufe  of  the  motion  compounded  of  the  motion  of 
light,  and  that  of  the  fpedtator. 

Suppofe  the  light  to  move  in  the  line  EG  (fig.  35,)  making  an 
angle  with  the  line  F  G,  in  which  the  fpedtator  is  carried  along  ; 
whom  we  (hall  conceive  placed  in  F.  Let  the  velocity  of  thefpec- 
tator  be  to  the  velocity  of  the  light ,  as  F  G  to  EG.  While  the 
fpedtator  moves  along  FG,  the  light  does  the  fame  along  EG  ;  and 
the  particle  of  light  which  is  in  E,  when  the  fpedtator  is  in  F,  en¬ 
ters  the  eye  only  when  he  arrives  at  G.  Now  the  direction  of  the 
light,  with  refpedt  to  the  eye,  makes  with  the  line  F  G  the  angle 
EFG.  For  if  we  conceive  the  line  F  E  drawn,  and  to  be  carried 
■with  a  parallel  motion  along  with  the  eye,  fo  that  in  refpedt  thereof 
it  be  at  reft,  while  this  continues  moving,  the  light  will  reach  the 
eye  in  the  direction  of  thefaid  line  ;  for  when  the  eye  (hall  be  in  f, 
the  middle  point  between  F  and  G,  the  transferred  line  will  cut 
EG  in  it’s  middle  ’point  g,  to  which  the  particle  of  light  has  reached, 
and  which  is  likewife  the  middle  point  of  the  transferred  line  f  e  ; 
wherefore  the  particle  of  light,  which  was  in  E,  in  the  extremity  of 
the  line  EF,  arrives  at,  and  will  enter  the  eye  in  the  diredtion  eg. 

Let  the  angle  E  G  F  ( fig.  36,)  be  a  right  one,  and  E  G  to  F  G  as 
the  velocity  of  the  light  to  the  velocity  of  the  earth  in  it’s  orbit;  then 
EFG  will  be  the  angle,  which  the  ray  of  light  entering  the  eye, 
makes  w'ith  the  plane  in  which  the  earth  moves  round  the  fun. 

If  the  earth  be  in  B  (Jig.  37,}  it  moves  in  the  diredtion  of  thetan- 
gent  to  it’s  orbit  in  this  point ;  that  is,  if  w'e  fuppofe  the  fpedtator 
in  the  fun,  the  diredtion  of  the  earth’s  motion  is  parallel  to  SC  ; 
and  making  the  angle  a  SC  equal  to  the  angle  EGF,  in  the  former 
figure,  the  line  S  a  will  reprefent  the  line  in  which  the  fpedtator 
would  fee  the  ftar. 

In  the  fame  manner  w  hen  the  earth  is  in  D,  the  fpe£lator  in  the 
fun  will  fee  the  ftar  in  S  c,  the  angles  P  S  c  and  P  Sa  being  equal  ; 
and  the  line  S  a  or  S  c,  by  it’s  revolution  about  PS,  w'ould  defcribe 
'a  cor.e,  vvhofe  bafe  in  the  heavens  w'ould  be  a  circle  reprefenting  the 
apparent  path  of  the  ftar  through  a  w'hole  year.  Let  us  fuppofe 
this  circle  to  be  a  bed,  as  in  fig.  37. 

When  the  ftar  is  not  in  the  perpendicular  to  the  plane  of  the 
ecliptic,  but  the  line  PS  (fig.  38,)  is  inclined  to  that  plane,  the  lines 
which  determine  theapparentmotion  of  the  ftar  in  the  heavens,  wfill 
form  cones,  as  in  the  cafes  already  explained  ;  only  they  would  be 
oblique,  and  in  both  cafes  the  apparent  path  of  the  ftar  in  the  hea¬ 
vens  would  be  determined  as  above;  but  in  this  laft  cafe  it  w'ould 
be  an  ellipiis,  the  greater  diameter  of  which  would  be  equal  to  the 
diameter  of  the  eircle  abed,  of  the  former  figures  ;  fo  that  in  know¬ 
ing  this  ellipfis,  the  circle  might  eafily  be  found  which  the  ftar 
would  defcribe,  if  placed  in  the  perpendicular  to  the  plane  of  the 
ecliptic. 

The  only  way  to  determine,  whether  the  ftars  defcribe  fuch  el- 
lipfes,  is  by  obfervations  ;  in  making  which  there  are  great  diffi¬ 
culties,  w-hich,  however,  Dr.  Bradley  has  with  incomparable  in- 
duftry  furmounted. 

Nothing  can  immediately  be  determined  concerning  the  forefaid 
elliptic  motion.  T  he  diltance  of  the  ftar  from  the  pole  of  the  world 
mult  be  mcafured  at  different  times  of  the  year  ;  and  from  the  dif¬ 
ferent  diftances,  the  elliptic  motion  is  to  be  determined  bycalcula-. 
tion,  allowing  for  the  motion  of  the  pole  itfelf  during  the  fpace  of 
time  between  the  obfervations ;  lor  the  pole  moves  in  a  Idler  circle, 
one  degree  of  which  it  paffes  over  in  feventy-two  years. 

Dr.  Bradley,  making  all  neceitary  allowances,  obferved  feveral 
ftars  at  different  times  of  the  year,  whereby  he  immediately  difeo- 
vered,  that  their  diftances  (rom  the  pole  of  the  world  varied  ;  and 
was  convinced  that  this  variation  could  not  be  attributed  to  the  mu¬ 
tation  of  tine  pole  ;  for  he  examined  two  ftars  at  equal  diftances 
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fmm  Sf  P°!e’  but  fo,  °PPofite»  that  the  one  ought  to  have  receded 
in  rbo  n ?°  r  m  m£ch  3S  the  othcr  acceded  t0  ir>  ifthe  motion  was 
the  f‘  1Bu'thi*  did  not  falloutfo;  for  the  change  of 

heintr  1  ar  was  Rouble  of  that  of  the  other;  a  proper  allowance 
bang  always  made  for  the  pole’s  motion  arifing  from  the  above 

U  l  wever>  indefatigable  obferver  inferred  from  his 

obfervations,  that  the  ftars  in  certain  times  receded  from,  and  ac- 
f  *?.’  f  .  poloof  the  world  with  a  motion  intirclv  analagous  to 
a  u  ic  1  is  peifoi  tried  in  an  ellipfis  ;  and  alfo  that  they  move  in 
uc  1  curves,  br  each  ot  wffiich  the  motion  in  the  fame  little  circle, 
as  a  >  t  j  fjjr.  30,7  anfwers,  wffien  the  ftars  are  referred  tc  the  per- 
pent  icu  ar  in  S  to  the  plane  of  the  ecliptic  ;  and  the  diameter  of  this 
minute  circle  for  them  all  is  40"}. 

It  is  plain  from  obfervations,  to  which  of  the  above-mentioned 
caules  we  are  to  aferibe  the  motion  of  the  ftar.  For  if  the  firft  takes 
place  the  ftar  would  be  carried  from  a  to  r,  while  the  earth  paffed 
cn  er  t  e  pai  t  ABC  of  it  s  orbit ;  but  this  being  contrary  to  obferva- 
tion,  this  cannot  be  the  true  caufe.  But  this  change  in  the  fitua- 
10ll.°  f  ar  takes  place  according  to  the  obfervations,  while  the 
eart  1  defcribes  the  part  BCD  of  it’s  orbit,  which  is  juft  what  the 
lecond  caufe  requires. 

If  both  the  caufes  took  place  at  the  fame  time,  the  arc,  deferibed 
oy  the  earth,  would  differ  from  that  indicated  by  either  of  them  ; 
hehdes,  this  concurrence  of  the  caufes  is  contrary  to  the  obfervati- 
ons  ;  unlels,  perhaps,  it  may  be  thought  reafonable  to  attribute  a 

‘C:  erU  ;-V?1Ce  t0  cabfe,  but  ft5  very  fmall  a  portion,  as  not 

to  be  feniibly  perceived  in  the  obfervations. 

r.  Bradley  himfelf  confidered  this  matter  in  the  following  man¬ 
ner  ;  he  imagined  CA  ( Plate  1 18,  fig.  39,)  to  be  a  ray  of  light  fall¬ 
ing  perpendicularly  upon  the  line  B  D  ,  that,  if  the  eye  is  at  reft  at 
A,  the  object  muft  appear  in  the  diredtion  AC,  whether  light  be 
propagated  in  time,  or  in  an  inftant.  But  if  the  eye  is  moving  from 
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B  tow  ards  A,  and  light  is  propagated  in  time,  with  a  velocity  that 
is  to  the  velocity  of  the  eye  as  C  A  to  BA,  then  light,  moving  from 
^  3  win  lit  the  eye  moves  from  B  to  A,  that  particle  of  it  by 

which  the  objedt  will  be  difeerned  wrhen  the  eye  comes  to  A,  it  is  at 
C,  when  the  eye  is  at  B.  Joining  the  points  B,  C,  hefuppofed  the 
fine  C  B  to  be  a  tube,  inclined  to  the  line  B  D  in  the  angle  D  B  C; 
of  fuch  a  diameter  as  to  admit  but  of  one  particle  of  light.  Then  it 
w  as  caly  to  conceive,  that  the  particle  of  light  at  C,  by  which  the 
objedt  muff  be  feen,  wffien  the  eye,  as  it  moves  along,  arrives  at  A, 
would  pafs  through  the  tubeBC,  if  it  is  inclined  to  B  D  in  the 
angle  D  B  C ,  and  accompanies  the  eye  in  it’s  motion  from  B  to  A  ; 
and  that  it  could  not  come  to  the  eye  placed  behind  fuch  a  tube,  if 
nthad  any  other  inclination  to  the  line  B  D.  If,  inftcad  of  fuppofing 
GB  fo  fmall  a  tube,  w'e  imagine  it  to  he  the  axis  of  alarger;  theft, 
for  the  fame  reafon,  the  particle  of  light  at  C  would  not  pafs  through 
that  axis,  unlefs  it  is  inclined  to  B  D  in  the  angle  C  B  D.  In  like 
manner,  if  the  eye  moved  the  contrary  w'ay,  from  D  towards  A, 
witli  die  fame  velocity,  then  the  tube  muft  be  inclined  in  the  angle 
B  D  G.  Although,  therefore,  the  true  or  real  place  of  an  objedt  is 
perpendicular  to  the  line  in  which  the  eye  is  moving,  yet  the  vifible 
place  will  not  be  fo,  fince  that,  no  doubt,  muft  be  in  the  diredtion 
of  the  tube  ;  but  the  difference  between  the  true  and  apparent  place 
will  be,  catens  paribus,  greater  or  lefs,  according  to  the  different 
proportion  between  the  velocity  of  light  and  that  of  the  rye.  So  that 
it  we  could  luppofe  that  light  was  propagated  in  an  inftant,  then 
there  would  be  no  difference  between  the  real  and  vifible  place  of 
an  objedt,  although  the  eye  were  in  motion  :  for  in  that  cafe,  A  C 
being  infinite  with  refpedt  to  A  B,  the  angle  A  C  B,  the  differenc 
between  the  true  and  vifible  place,  vanifhes.  But  if  light  be  propa¬ 
gated  in  time,  it  is  evident,  from  the  foregoing confiderations,  that 
there  will  be  always  a  difference  between  the  real  and  vifible  place 
of  an  objedt,  unlels  the  eye  is  moving  either  diredtly  towards  or  from 
the  object.  And  in  all  cafes  the  fine  of  the  difference  between  the 
real  and  vifible  place  of  the  object  will  be  to  the  fine  of  the  vifible  in¬ 
clination  of  the  objedt  to  the  line  in  which  the  eye  is  moving,  as  the 
velocity  of  the  eye  is  to  the  velocity  of  light. 

He  then  ihew’s,  that  if  the  earth  revolve  round  the  fun  annually, 
and  the  velocity  of  light  be  to  thfe  velocity  of  the  earth’s  motion  in 
it’s  orbit,  as  one  thoufand  to  one,  that  a  ftar  really  placed  in  the 
very  pole  of  the  ecliptic,  would,  to  an  eye  carried  along  with  the 
earth,  feem  to  change  it’s  place  continually  ;  and  negledfing  the 
fmall  difference  on  the  account  of  the  earth’s  diurnal  revolution  on 
it’s  axis,  w'ould  feem  to  defcribe  a  circle  round  that  pole  every  way 
diftant  from  it  ;  fo  that  it’s  longitude  would  be  varied  through 
all  the  points  of  the  ecliptic  every  year,  but  it’s  latitude  would 
always  remain  the  fame.  It’s  right  alcenfion  w'ould  alfo  change,  and 
it’s  declination,  according  to  the  different  fituation  of  the  fun  with 
refpedtto  the  equinodlial  points,  and  it’s  apparent  diftance  from  the 
north  pole  of  the  equator  would  be  7'  lefs  at  the  autumnal  than  at 
the  vernal  equinox. 

Thcgreateft  alteration  of  the  place  of  a  ftar  in  the  pole  of  the 
ecliptic,  or  which,  in  effedt,  amounts  to  the  lame  thing,  the  pro¬ 
portion  between  the  velocity  of  light  and  the  earth’s  motion  in  it’s 
orbit  being  knowrn,  it  will  not  be  difficult,  he  oblerves,  to  find 
what  would  be  the  difference,  upon  this  account,  between  the  true 
and  apparent  place  of  any  other  ftar  at  any  time  ;  and,  on  the  con¬ 
trary,  the  difference  between  the  true  and  apparent  place  being  gi¬ 
ven,  the  proportion  between  the  velocity  ot  light  and  the  earth’s 
motion  in  it’s  orbit  may  be  found. 

From  all  which  the  following  conclufions  may  be  deduced  :  r. 
That  the  fecondcaufe  above  mentioned  alone  takes  place  in  this  cafe, 
viz,  that  the  diltance  of  the  ftars  is  (ogreat,  that  the  diameter  ot  the 
earth’s. orbit  has  no  fenfible  proportion  to  it.  2.  That  the  angle 
FEG  (fig.  35, j  in  the  above  mentioned  triangle,  is  20"  \  ;  or,  fioce 
the  apparent  declination  of  the  ftar  y  Draconis,  obferved  by  Dr. 
Bradley,  on  account  of  the  fucceffivc  propagation  of  light,  would  be 
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to  the  diameter  of  the  little  circle  which  a  ftar  would  feem  to  defcribe 
a^out  the  pole  of  the  ecliptic  as  29"  t0  4q/  »  4  »  fBe  half  of  this  is 
*he  angle  A  C  B  (fig.  39,)  which  is  equal  to  20 ",  2  ;  and  confe- 
fluently  the  ratio  of  E  G  to  F  G,  ( fig.  35, )  or  of  A  C  to  A  B  ( fig ..  39,) 
or  the  velocity  of  the  light  to  the  velocity  of  the  earth  in  it’s  orbit*  as 
10210  to  1  ;  whence  it  follows,  that  the  light  comes  from  the  fun  to 
the  earth  in  eight  minutes  and  twelve  feconds.  This  Dr.  Bradley 
obferves,  is  very  probably  the  truth,  btcaufe  it  is  a  medium  between 
7  and  11,  which  were  the  times  which  it  had  before  been  fuppofed 
to  take  up,  according  to  different  obfervations  of  the  eclipfes  of  Ju¬ 
piter’s  fatellites.  Comparing  his  obfervations  on  other  Bars,  he  af¬ 
terwards  concluded,  that  light  is  propagated  from  thefunto  theearth 
in  8'  13"  ;  and  the  near  agreement  of  his  obfervations  induced  him 
to  think,  that  this  fuppofition  could  not  fuffer  fo  much  as  a  fecond  of 
a  degree  from  the  truth  ;  fothat  the  time  which  %/.>/ fpends  in  paff- 
ing  from  the  fun  to  us  may  be  determined  by  thefe  obfervations 
within  5"  or  io",  which  is  fuch  a  degree  of  exaclnefs  as  we  can 
never  hope  to  attain  from  the  eclipfesof  Jupiter’s  fatellites.  3.  That 
the  light  proceeds  with  the  fame  velocity  from  all  the  flars  ;  for  all 
have  the  fame  angle  FEG.  Whence  (if  we  fuppofe  that  all  the  flars 
are  not  equally  dirtant  from  us,  as  many  arguments  prqve)  it  will 
follow,  that  the  motion  of  light ,  all  the  way  it  paffes  through  the 
immenfe  fpace  above  our  atmofphere,  is  equably  or  uniform.  And 
fince  the  different  methods  of  determining  the  velocity  of  light  thus 
agree  in  the  refult,  it  is  reafonable  to  conclude,  not  only  that  the 
phenomena  above  recited  are  owing  to  the  caufes  to  which  they  are 
aferibed,  but  alfo  that,  in  the  fame  medium,  light  is  propagated  with 
'the  fame  velocity  after  it  has  been  reflected,  as  before.  4.  Laflly,  it 
mud  be  confidered,  that  very  fmall  differences  cannot  be  perceived; 
and  nobody  will  deny,  but  that  in  meafuringa  fmall  angle,  an  error 
ofa  fecond  may  be  committed,  whatever  care  is  ufed  to  prevent  it ; 
and  therefore,  although  we  have  faid,  that  the  firft  caufe  is  to  be  re¬ 
jected,  we  do  not  deny  that  the  ftars^nay  pofiibly  by  it’s  influence 
defcribe  a  minute  circle,  whofe  diameter  is  x" ,  or  even  a  little 
more. 

Hence  it  appears,  that  the  fucceflive  propagation  of  light  will 
caufe  an  aberration  in  the  appearances  of  the  flars,  planets,  and  co¬ 
mets.  After  Mr.  Bradley  had  difeovered  this  caufe  of  error  in  the 
apparent  places  of  the  fixed  flars,  Mr.  Clairautand  others  invefti- 
gated  feveral  rules  for  the  computation  of  the  aberration.  For  an 
account  of  Mr.  Melville’s  hypothefis  of  the  different  velocities  of 
differently  coloured  rays,  fee  the  article  Colour. 

But  to  return  to  the  hypothefis  of  preffurc,  by  which  fome  have 
accounted  for  the  propagation  of  light,  it  may  be  obferved  further, 
xilight  were  not  a  body,  but  confided  in  a  mere  prefiion,  or  pulfion, 
it  would  never  be  propagated  in  right  lines,  but  be  continually  in- 
fle&ed  ad  umbram.  Thus  Sir  Ifaac  Newton  :  “  A  preffure  on  a 
fluid  medium,  i.  e.  a  motion  propagated  by  fuch  a  medium,  beyond 
any  obftacle,  which  impedes  any  part  of  it’s  motion,  cannot  be  pro¬ 
pagated  in  right  lines,  but  W'ill  be  always  infle&ing  and  diffufing 
itfelf  every  way,  to  the  quiefeent  medium  beyond  that  obftacle. 
The  power  of  gravity  tends  downwards  ;  but  the  preffure  of  water 
arifing  from  it  tends  every  way  with  an  equable  force,  and  is  propa¬ 
gated  with  equal  eafe,  and  equal  ftrength,  in  curves,  as  in  ftrait 
lines.  Wa*ves,  on  the  furface  of  the  water,  gliding  by  the  extremes 
of  any  very  large  obftacle,  infledf  and  dilate  themfelves,  flill  diffuf¬ 
ing  gradually,  into  the  quiefeent  wratcr  beyond  that  obftacle.  The 
waves,  pulfes,  or  vibrations  of  the  air,  wherein  found  confifts,  are 
manifeftly  inflected,  though  not  fo  confiderably  as  the  waves  of 
water;  and  founds  are  propagated  with  equal  eafe,  through  crooked 
tubes,  and  through  ftrait  lines ;  but  light  was  never  known  to  move 
in  any  curve,  nor  to  infleCt  itfelf  ad  umbram.”  The  rays  of  light, 
therefore,  are  fmall  corpufcles,  emitted  with  exceeding  celerity 
from  the  luminous  body.  As  to  the  force  wherewith  thefe  corpuf¬ 
cles  are  emitted,  fo  as  to  enable  them  to  move  at  the  inconceivable 
rate  of  11,000,000  miles  in  a  minute  ;  the  fame  great  author  ob¬ 
ferves,  “  Among  bodies  of  the  fame  kind  and  virtue,  by  how  much 
any  one  is  fmaller,  by  fo  much  is  it’s  attradlive  pow’er  greater  in  pro¬ 
portion  to  it’s  bulk.  This  pow'er  we  find  ftronger  in  fmall  mag¬ 
nets,  than  in  large  ones,  regard  being  had  to  the  difference  of  their 
weights  ;  and  the  reafon  is,  that  the  particles  of  fmall  magnets, 
being  nearer  each  other,  more  eafily  unite  their  forces  intimately 
together,  and  adt  conjundfly.  For  the  fame  reafon,  the  rays  of 
light  being  of  all  other  bodies  the  molt  minute,  it  may  be  ex¬ 
pected,  that  their  attractive  powers  fhould  be,  of  all  others,  the 
ftrongeft;  and  how  ftrong  in  effeft  they  are,  may  be  gathered 
from  the  following  rules  :  the  attraction  of  a  ray  of  light,  ac¬ 
cording  to  the  quantity  of  it’s  matter,  is,  to  the  gravity  which  any 
projected  body  has,  according,  likewife,  to  the  quantity  of  it’s  mat¬ 
ter,  in  a  ratio  compounded  of  the  velocity  of  the  ray  of  light ,  to  the 
velocity  of  that  projected  body,  and  of  the  bending  or  curvature  of 
the  line,  which  the  ray  deferibes  in  the  place  of  refraction,  to  the 
bending  of  the  curvature,  deferibed  by  that  projected  body  ;  pro¬ 
vided,  however,  the  inclination  of  the  ray  to  the  refracting  furface 
be  the  fame  with  that  of  the  projected  body  to  the  horizon.  From 
which  proportion  I  gather,  that  the  attraction  of  the  rays  of  light  is 
above  1,000,000,000,000,000  times  greater  than  the  gravity  of 
bodies  on  the  furface  of  the  earth,  in  proportion  to  the  quantity  of 
matter  in  each,  if  the  light  pafs  from  the  fun  to  the  earth  in  the  fpace 
of  (even  minutes.  But  now,  as  in  algebra,  where  affirmative  quan- 
titiesceafe,  there  negative  ones  begin;  fo  in  mechanics,  where  at¬ 
traction  ceafes,  there  the  repelling  power  muft  fuccped :  therefore  a 
ray  of  light,  as  foon  as  it  is  call  off  from  the  luminous  body,  by  the 
vibrating  motion  of  it’s  parts,  and  is  got  out  of  the  fphere  of  it’s  at¬ 
traction,  is  propelled  with  an  immenfe  velocity.” 

The  wonderful  divifibility  of  the  parts  of  matter  is  no  where  more 
apparent,  than  in  the  minutenefs  of  the  particles  of  light.  Dr. 
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Nieuwentyt  has  computed,  that  an  inch  of  candle,  when  converted 
to  light,  becomes  divided  into  269,617,040  parts,  with  40cyphers 
annexed  ;  at  which  rate,  there  muft  ilfue  out  of  it,  when  burning, 
41 8,660,  with  39  cyphers  more,  particles  in  the  fecond  of  a  minute  ; 
vaftly  naore  than  a  thoufand  times  a  thoufand  million  times  the  num¬ 
ber  of  fands  the  whole  earth  can  contain  ;  reckoning  ten  inches  to 
one  foot,  and  that  100  fands  are  equal  to  one  inch. 

M.  Bernoulli  found  by  experiment,  that  mercury  amalgamated 
with  tin,  and  rubbed  on  glafs,  produced  a  confiderable  light  in  the 
air;  that  gold  rubbed  on  glafs  did  it  (till  in  a  greater  degree  ;  but 
that  ot  all  others,  the  moll  exquifite  light  was  that  produced  by  the 
attrition  of  a  diamond  ;  being  equally  vivid  with  that  of  a  burning 
coal  brifkly  agitated  with  the  bellows. 

“  That  the  particles  of  lightare  attracted  by  thofe  ofotherbodies,” 
is  evident  from  innumerable  experiments.  This  phenomenon  was 
obferved  by  Sir  Ifaac  Newton,  vtfho  found,  by  repeated  trials,  that 
the  rays  of  light  in  their  paffage  near  the  edges  of  bodies,  whether 
opaque  or  tranfparent,  as  pieces  of  metals,  the  edges  of  knives, 
broken  glaffes,  &c.  are  diverted  out  of  the  right  lines,  and  always 
infleCted  or  bent  towards  thofe  bodies.  See  the  artichs  Inflection 
and  Rays. 

The  curious  obfervations  that  have  been  made  on  this  fubjeCt  by 
Dr.  Hooke  and  Grimaldi,  led  Sir  Ifaac  Newton  to  repeat  and  di- 
verfify  their  experiments,  and  to  purfue  them  much  farther  than  they 
had  done.  Having  made  in  a  piece  of  lead  a  fmall  hole  with  a  pin, 
the  breadth  of  which  was  the  forty-fecond  part  of  an  inch,  he  let  in¬ 
to  his  darkened  chamber,  through  this  hole,  a  beam  of  the  fun’s 
light,  and  found  that  the  fhadows  of  hairs,  and  other  {lender  fubftan- 
ces  placed  in  it,  were  confiderably  broader  than  they  would  have 
been,  if  the  rays  of  light  had  paffed  by  thofe  bodies  in  right  lines. 
He,  therefore,  concluded,  they  muft  have  paffed  as  they  are  repre- 
fented  in  plate  1 18 ,fig.  40,  in  which  X  reprefents  a  feCtion  of  the 
hair,  and  AD,  BE,  Cvcc.rays  of  light  paflingby  at  different  distances, 
and  then  falling  upon  the  wall  Q_Q.  Since,  when  the  paper  which 
receives  the  rays  is  at  a  great  diftance  from  the  hair,  the  fhadow  is 
broad,  it  muft  follow,  as  he  obferves,  that  the  hair  aCts  upon  the 
rays  of  light  at  fome  confiderable  diftance  from  it ;  the  aCtion  being 
ftrongeft  on  thofe  rays  which  are  at  the  leaft  diftance,  and  growing 
weaker  and  weaker  on  thofe  which  are.  farther  off,  as  is  reprefented 
in  the  figure  ;  and  from  hence  it  comes  to  pafs,  that  the  fhadow  of 
the  hair  is  much  broader  in  proportion  to  the  diftance  of  the  paper 
from  the  hair  when  it  is  nearer,  than  when  it  is  at  a  great  diftance. 
I  t  is  of  no  moment,  whether  the  hairbefurrounded  with  air, or  with 
any  other  pellucid  fubftance.  The  fhadows  of  fcratches  made  in 
polifhed  plates  of  glafs,  and  the  veins  in  the  glafs,  caft  the  like 
broad  fhadows  ;  fo  that  the  breadth  of  fhadow  muft  proceed  from 
fome  other  caufe  than  the  refraCtion  of  the  air. 

The  fhadows  of  all  bodies,  metals,  ftones,  glafs,  wood,  horn,  See. 
in  this  light,  were  bordered  with  three  parallel  fringes,  or  bands  of 
coloured  light,  of  which  that  which  was  contiguous  to  the  fhadow 
was  the  broadeft  and  moft  luminous,  while  that  which  was  the  mod 
remote  was  the  narroweft,  and  fo  faint,  as  not  eafily  to  be  vilible. 
The  firft  or  innermoft  fringe  was  violet,  and  deep  blue  next  the 
fhadow,  light  blue,  green,  and  yellow  in  the  middle,  and  red  with¬ 
out.  The  fecond  fringe  was  almoft  contiguous  to  the  firft,  and  the 
third  to  the  fecond  ;  and  both  were  blue  within,  and  yellow  and 
red  without  ;  but  their  colours  were  very  faint,  efpecially  thofe  of 
the  third.  The  colours,  therefore,  proceeded  in  the  following  order 
from  the  fhadow :  violet,  indigo,  pale  blbe,  green,  yellow,  red  ; 
blue,  yellow,  red :  pale  blue,  pale  yellow,  and  red.  The  fhadows 
made  by  fcratches  and  bubbles  in  polifhed  plates  of  glafs,  were  bor¬ 
dered  w  ith  the  like  fringes  of  coloured  light.  He  alfo  obferves,  that 
by  looking  on1  the  fun  through  afeather,  or  black  ribbon,  heldclofe 
to  the  eye,  leveral  rainbows  will  appear,  the  fhadows  w'hich  the 
fibres  or  threads  caft  on  the  retina  being  bordered  with  the  like 
fringes  of  colours. 

M.  Mairan,  without  attempting  the  difeovery  of  new  faCts,  en¬ 
deavoured  to  explain  the  old  ones,  by  the  hypothefis  of  an  atmo¬ 
fphere  furrounding  all  bodies:  and  confequently  making  two  re¬ 
flexions  and  refractions  of  light  that  impinges  upon  them,  one  at 
the  furface  of  the  atmofphere,  and  the  other  at  that  of  the  body  it¬ 
felf.  This  atmofphere  he  fuppofed  to  be  of  a  variable  denfity,  and 
refraCtive  power,  like  the  air.  M.  Du  Tour  fucceeded  Mairan,  and 
imagined  that  he  could  account  for  all  the  phenomena  by  the  help 
of  an  atmofphere  of  an  uniform  denfity,  and  of  a  lefs  refractive 
power  than  the  air  furrounding  all  bodies.  Du  Tour  varied  the 
Newtonian  experiments,  and  difeovered  in  the  colours  produced  by 
the  inflexion  of  light  more  than  three  fringes,  which  he  exhibited 
diftinCtly  in  the  following  manner.  He  took  a  circular  board  ABED 
[plate  1 18 ,fig.  41  ,J  thirteen  inches  in  diameter,  the  furface  of  which 
was  black,  except  at  the  edge,  where  there  was  a  ring  of  white  paper 
about  three  lines  broad,  in  order  to  trace  the  circumference  of  a  cir¬ 
cle,  divided  into  360  degrees,  beginning  at  the  point  A,  and  reckpn- 
ing  180  degrees  on  each  hand  to  the  point  E;  B  and  D  being  each  of 
them  placed  at  90  degrees.  A  flip  of  parchment  three  inches  broad, 
and  difpofed  in  the  form  of  a  hoop,  was  fattened  round  the  board, 
and  pierced  at  the  point  E  with  afquare  hole,  each  fide  being  four 
or  five  lines,  in  order  to  introduce  a  ray  of  the  fun’s  light.  Laflly,  in 
the  center  of  the  board  C,  and  perpendicular  to  it,  fie  fixed  a  pin, 
about  one  third  of  a  line  in  diameter. 

This  hoop  being  fo  difpofed,  that  a  ray  of  light  entering  the  dark 
chamber,  through  a  vertical  cleft  of  two  lines  and  a  half  in  length, 
and  about  as  wide  as  the  diameter  of  the  pin,  went  through  the 
hole  at  E,  and  paffing  parallel  to  the  plane  of  the  board,  projected 
the  image  of  the  fun  and  the  fhadow  of  the  pin  at  A. 

In  thefe  circumftances  he  obferved,  ift,  that  quite  round  the  con¬ 
cave  furface  of  this  hoop,  there  w'ere  a  multitude  of  coloured  Breaks ; 
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but  that  the  fpace  m  A  n,  of  about  eighteen  degrees,  the  middle  of 
which  was  occupied  by  the  image  of  the  fun,  was  covered  with  a 
faint  light  only. 

2.  The  order  of  the  colours  in  thefe  ftreaks  was  generally  fuch 
that  the  mod  refrangible  rays  were  the  neared  to  the  incident  ra^ 
EC  A;  fo  that,  beginning  from  the  point  A,  the  violet  was  the  firft 
and  the  red  the  lad  colour  in  each  of  the  dreaks.  In  fomc  of  them  ’ 
however,  the  colours  were  difpofed  in  a  contrary  order. 

3.  The  image  of  the  fun  projefled  on  each  fide  of  the  point  A, 
was  divided  by  the  lhadow  of  the  pin,  which  was  bordered  by  two 
luminous  dreaks. 

4-  The  coloured  dreaks  were  narrower  in  fome  parts  of  the  hoop 
than  others,  and  generally  decreafed  in  breadth  in  receding  from  the 

point  A.  N 

5.  Among  thefe  coloured  dreaks,  there  were  fometimes  others 
which  were  white,  a  line,  or  a  line  and  a  half  in  breadth,  which 
were  always  bordered  on  both  fidcs  by  a  dreak  of  orange  colour,  at 
lead  when  the  light  of  the  fun  was  intenfe,  and  the  chamber  fuffi- 

ciently  dark. 

From  this  experiment  he  thought  it  was  evident,  that  the  rays 
which  paffed  beyond  the  pin  were  not  the  only  ones  that  were  de- 
compofed  ;  for  that  thofe  which  are  reflected  back  from  the  pr 
were  decompofed  alfo;  from  which  he  concluded,  that  thev  rff”' 
have  undergone  from  refraction.  He  alfo  thought  that  thofe  ’ n,cl1 
went  beyond  the  pin  differed  a  reflexion,  l'o  that  they  wer  all  af¬ 
fected  in  a  limilar  manner. 

In  order  to  account  for  thefe  fa£ts,  our  author  defc'oes  t!ie  Pr°- 
grefs  of  a  ray  of  light  through  an  uniform  atmofp';,:re>  which  he 
fuppofes  to  furround  the  pin,  and  (hews  that  the  differently  refran¬ 
gible  rays  will  be  feparated  at  their  emergence  fr/m  'c  '■>  hut  he  refers 
to  fome  experiments  andobfervations  in  a  An  u  e  memoir,  todemon- 
ltrate  that  all  the  coloured  ftreaks  a produced  by  rays  that  are  both 
reflected  and  refraCted. 

From  other  obfervations,  M.  Du  Tour  concludes,  that  the  re- 
fraCting  atmofpheres,  furroundingall  kinds  of  bodies,  are  of  thefame 
fize  ;  for  when  he  placed  a  great  variety  of  fubftances,  and  of  diffe¬ 
rent  fizes  alfo,  he  always  found  the  coloured  ftreaks  of  the  fame 
dimenfions.  He  alfo  obferves,  that  his  hypothefis  contradidfs  an 
obfervation  of  Sir  Ifaac  Newton,  viz.  that  thofe  rays  which  pafs 
neareft  to  any  body  are  moft  infledfed. 

Fromthe  mutualattra&ion  between  thepartieles  of  light  and  other 
bodies,  arife  two  other  grand  phenomena,  befide  the  inflection  of 
light,  which  we  call  the  reflection  and  refradtion  of  light.  We  know 
that  the  determination  of  a  body  in  motion  is  changed  by  the  inter- 
pofition  of  another  body  in  it’s  way:  thus  light,  impinging  on  the 
furface  of  folidbodies,  fhouldbe  turned  outof  it’s  courfe,  and  beaten 
back  or  reflected,  fo  as,  like  other  falling  bodies,  to  make  the  angle 
of  it’s  reflexions  equal  to  that  of  incidence.  This,  it  is  found  by  ex¬ 
perience,  light  does ;  and  yet  the  caufe  of  this  effedt  is  different  from 
that  juft  now  afligned  :  the  rays  of  light  are  not  reflected  by  ftriking  , 
on  the  very  parts  of  the  reflecting  bodies,  but  by  fome  power  equably 
diftufed  throughout  the  whole  furface  of  the  body,  whereby  it  adls 
on  the  light,  either  attradfing  or  repelling  it,  without  contadf  :  by 
which  fame  power,  in  other  circumftances,  the  rays  are  refradled  ; 
and  by  which  alfo,  the  rays  are  firft  emitted  from  the  luminous, 
body ;  as  is  abundantly  proved  by  great  variety  of  arguments,  by 

Sir  Ifaac  Newton.  See  the  articles  Re  flection  and  Refraction. 

That  great  author  puts  it  paft  doubt,  that  all  thole  rays  which  are 
reflected,  though  they  approach  the  body  infinitely  near,  yet  never 
touch  it ;  and  that  thofe  which  do  really  ftrike  on  the  folid  parts  of 
bodies,  adhere  to  them,  and  are  as  it  were  extinguifhed  and  loft. 

Farther,  a  ray  of  light,  paffing  outof  one  medium  into  another  of 
different  denfity,  and  in  it’s  paffage  making  an  oblique  angle  with 
the  furface  that  leparates  the  mediums,  will  be  refradled,  or  turned 
out  of  it’s  right  line  ;  becatife  the  rays  are  more  ftrongly  attradfed 
by  a  denfer  than  by  a  rarer  medium. 

That  thefe  rays  are  not  refradled  by  ftriking  on  the  folid  parts  of 
bodies,  but  without  any  contadl,  by  that  fame  force  wherewith  they 
are  emitted  and  refledted,  exerting  itfelf  differently  in  different  cir¬ 
cumftances,  is  proved  in  great  mealure  by  the  fame  arguments  which 
demonftrate  refledlion  to  be  performed  without  contadl. 

Sir  Ifaac  Newton,  having  obferved  the  vividly  coloured  image  pro- 
jedled  on  the  wall  of  a  darkened  room,  by  the  fun-beams  tranlmitted 
through  a  prifm,  to  be  five  times  as  long  as  broad  ;  letting  himfelf 
to  inquire  into  the  reafon  of  this  difproportion,  was  led  from  other 
experiments  to  the  experimentum  crucis ;  whence  he  difeovered  the 
caufe  of  the  phaenomenon  to  be,  that  fome  of  the  rays  of  light  were 
more  refracted  than  others,  and  therefore  exhibited  fcveral  images 
of  the  fun  under  the  appearance  of  one,  extended  lengthwife. 

Thence  he  proceeded  to  conclude,  that  light  itfelf  is  an  heteroge¬ 
neous  mixture  of  rays  differently  refrangible :  and  hence  he  diftin- 
guiflies  light  into  two  kinds,  viz.  that  whofe  rays  are  equally  refran¬ 
gible,  which  he  calls  homogeneal,  fimilar,  or  uniform //gv6/ ;  and 
that  whofe  rays  are  unequally  refrangible,  which  he  calls  hetero- 
geneal  light. 

Conjlruilion  of  the  Mag  ic  Lantern.  Suppofc  ABC  D  [Plate  116, 
fig.  10,)  a  common  tin  lantern,  to  which  is  added  a  tube  to  draw 
out  FG.  In  H  is  fixed  a  metallic  concave  fpeculum,  of  a  foot  dia¬ 
meter  at  moft,  or  four  inches  at  lead  ;  or,  in  lieu  thereof,  near  the 
extremity  of  the  tube,  there  nmft  be  placed  a  convex  lens,  ponfift'.ng 
of  a  legment  of  a  fmaller  fphere,  it’s  diameter  not  exceeding  a  few 
inches.  The  ufe  of  this  lens,  is  to  throw  a  flrong  light  upon  the 
image  ;  and  fometimes  a  concave  fpeculum  is  ufed  with  the  lens,  in 
order  to  make  the  image  ftill  more  vivid.  In  the  focus  of  the  con¬ 
cave  fpeculum,  or  lens,  is  placed  a  lamp  L  ;  within  the  tube,  where 
it  is  foldered  to  the  fide  of  the  lantern,  is  placed  a  fmall  lens,  convex 
on  both  fidcs,  being  a  portion  of  a  fmall  fphere,  having  it  s  focus 
about  the  dillance  of  three  inches.  "1  he  extreme  part  of  the  tube 
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are  drawn  IT  d,anie1ter-  According  to  the  bignefs  of  thefe  holes 
ted  anvfi!  urc,es  on  a  Plam  thin  glafs  ;_and  in  thefe  circles  are  pain- 
Thefe"  i n^Ur^S  at pleafure,  w-ithtranfparent  water-colours, 

dilffnr  fagCS  ^tC<  “U°  the  frame’  and  Placed  invertedly,  at  a  Iffy 
fib  ril  of  1Tff,hc  lens  ■  1  '-projeaed™  ,,,  £ 

colours,  and  in  an  eta  SolT F’ tiffth  f®"™"*  £ 
contrived,  as  that  the  lens  I  m-  ^  ,n  3  *he  foCl?S  bc 

made,  and  confcquentlv  "  imaSe  aPPear  dlfhna*  at  almoft  any 
diftanee. 

Or  thus  :  Every  ,inS  fceing  managed  as  in  the  former,  into  the 
Hiding  tube  F  O  lM^ert  another  convex  lens  K,  the  fegment  of  a 
fphere  fomewMt  lar?er  than  I-  Now,  if  the  picture  be  brought 
nearer  to  r  *lan  diftanee  of  the  focus,  diverging  rays  will  be  pro¬ 

pagated  jS  thc)'  pmceeded  from  the  objeCt;  wherefore,  if  the  lens 
KV°  placcd,  as  that  the  object  is  very  near  it’s  focus,  the  image 
v,:i  be  exhibited  on  the  wall,  exceedingly  magnified. 

Theory,  of  the  Magic  Lantern.  The  lamp  being  placed  in  the 
focus  of  the  concave  fpeculum,  or  any  convex  glafs,  the  rays  will  be 
propagated  parallel  to  each  other,  and  the  image  will  be  ftrongly  il¬ 
lumined,  and  will  therefore  emit  a  great  number  of  ravs  upon  the 
lens  I.  But,  being  fuppofed  to  be  placed  near  the  lens  I,  the  in¬ 
verted  image  of  the  pidture  inverted  mull  be  formed  on  the  oppofite 
wall,  exceedingly  magnified,  after  it’s  refraCtion  through  the  lens  ; 
and  it  will  be  ftill  the  more  magnified,  as  the  lens  is  a  fegment  of  a 
lels  fphere,  and  as  the  pidture  is  placed  nearer  the  focus  of  the  lens  : 
in  a  dark  place,  therefore,  the  pidlure  will  be  reprefented  prodffi- 
oully  large  and  extremely  vivid. 

1l  0  heighten  the  light,  fpecula  are  preferred  to  lenfes  ;  the  focus 
of  a  fpeculum  being  nearer  than  that  of  a  lens.  De  Chales  orders 
the  diameter  of  the  lens  I  to  be  two,  four,  or  five  digits,  and  in  a 
lubduple  proportion  to  the  other,  K  •  i.  e.  if'I  be  five  digits,  K  mull 
be  ten  :  and  the  diameter  of  the  fpeculum,  according  to  the  fame,  is 
to  be  digits.  Zahnius  choofes  to  have  the  diameter  of  I  -JL.  of  a 
foot ;  and  that  of  K  one  foot  and  \,  Ccc. 

Little  animals  being  included  in  the  magic  lantern,  in  the  manner 
obferved  in  lpeaking  of  thc  microfcope,  or  any  little  tranfparent  ob- 
jedls  faltened  to  a  flicc  of  talc  or  glafs,  and  fubftituted  inftead  of 
images,  the  magic  lantern  will  become  a  microfcrope. 

A  view  of  the  inftrument  itfelf  may  be  fee n  in  fig.  10,  N°  2,  in 
which  bbc  is  the  lens  that  throws  the  light  of  the  candle  or  lamp 
a  on  the  objedl  de,  and  k  l  is  thc  lens  that  magnifies  the  image  fg  on 
the  white  wall  F  H  in  a  dark  room.  It  is  plain,  that  if  the  tube 
' bnklmc  be  contracted,  and  the  glafs  kl  be  brought  nearer  the  object 
de,  the  image  fg  will  be  enlarged  ,  and  hence  this  lantern  has  been 
called  the  lanterna  megahgraphica.  On  the  contrary,  if  the  tube  be 
protracted,  the  image  of  the  object  will  be  diminilhed. 

M.  Euler  propofed  a  fcheme  to  introduce  vifion  by  refledted  light 
into  the  magic  lantern,  as  well  as  the  Jolar  microscope,  bv  which 
many  inconveniences  to  which  thofe  inftruments  are  fubjedt,  might 
be  avoided.  For  this  purpofe,  he  fays,  that  nothing  is  neceffary  but 
a  large  concave  mirror,  perforated  as  for  a  telefcope,  and  that  thc 
light  be  fo  fituated,  that  none  of  it  may  pafs  diredtly  through  the 
perforation,  fo  as  to  fall  on  the  images  ot  the  objedts  upon  thefereen. 
He  propofes  to  have  four  diflererit  machines  for  objedts  of  different 
fizes  ;  the  firft  for  thofe  of  fix  feet  long,  the  fecund  for  thofe  of  one 
foot,  the  third  for  thofe  of  two  inches,  and  the  fourth  for  thofe  of 
two  lines.  An  idea  of  this  contrivance  is  given  in  Plate  118,  fig. 
42,  in  which  Ol)  reprefents  the  concave  mirror,  E  the  objedt,  /,  /, 
'the  lights,  and  A  thc  lens,  through  W'hich  the  rays  are  tranfmitted 
to  the  fereen. 

Magnitude,  apparent,  of  a  body,  is  that  menfured  by  the  optic 
or  vifual  angle,  intercepted  between  rays  drawn  from  it’s  extremes 
to  the  center  of  the  pupil  of  the  eye.  It  is  one  of  the  fundamental 
maxims  in  this  fcience,  that  whatever  things  are  feen  under  the 
fame  or  equal  angles,  appear  equal ;  and  vice  verfa. 

The  apparent  magnitudes  of  an  objedt  at  different  diftances  are  in  a 
ratio  lefs  than  that  of  their  diftances  reciprocally. 

The  apparent  magnitudes  of  the  two  great  luminaries  thc  fun  and 
moon,  at  riling  and  letting,  are  a  phxnomenon  that  has  extremely 
embai  rafted  the  modern  philofophers.  According  to  the  ordinary 
law's  of  vifion,  theyfhould  appear  theleaft  when  neareft  the  horizon, 
as  being -then  farthelt  diftant  from  the  eve;  and  vet  we  find  the  con¬ 
trary  to  be  true  in  fadt. 

Thus,  it  is  well  know'n,  that  the  mean  apparent  magnitude  of  the 
moon  is  30',  30",  in  round  numbers  30',  at  a  full  moon  in  the  midft 
of  winter,  and  when  (he  is  in  the  meridian,  and  at  her  greateft  nor¬ 
thern  latitude,  and  confequently  at  her  utmoft  elevation  above  our 
horizon  :  it  is  alfo  as  well  known,  that  w'hen  (he  is  in  this  fitua- 
tion,  being  looked  upon  by  the  naked  eye,  Ihc  appears  to  be,  ac¬ 
commodating  her  magnitude  to  our  fenliblc  meafures,  about  a  foot 
broad.  But  when  lhe  is  looked  upon  as  111#  rifes,  (he  appears  to  be 
three  or  four  feet  broad,  and  yet  if  we  take  her  diameter  with  an  in¬ 
ftrument,  both  in  the  one  fituationand  the  other,  we  (hall  find  that 

fhe  is  only  30'.  .  . 

The  molt  complete  illuftration  of  this  curious  lubjedt  is  given  us 
bv  Dr.  Smith.  'Fhe  concavity  of  the  heavens,  be  lays,  appears  to 
the  eye,  which  is  the  only  judge  ot  an  apparent  figure,  to  be  a  lefs 
portion  of  a  fpherical  furface  than  a  hcmifphere.  In  other  words, 
the  center  of  the  concavity  is  much  below’  the  eye,  and  by  taking  a 
medium  among  ffveral  obfervations,  he  found  that  the  apparent  dif¬ 
tanee  of  it’s  parts  at  the  horizon  was  generally  between  three  or  tour 
times  greater  than  the  apparent  diftanee  of  it’s  partsover  head,  this 
he  determined  by  meafunngthe  actual  height  of  tome  of the  heaven¬ 
ly  bodies,  when,  to  his  eye,  they  feemed  to  be  halt  way  between  the 
horizon  and  the  zenith.  In  this  cafe  their  real  altitude  was  only 
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tweruy-three  degrees.  When f™  ;7was 

arch  always  appeared  let  than  tta  ^  ig0  0f  2Qo  high.  Mr. 

gways  greater  w how  to  determine  the  apparent  conca- 
Robtns,  m  his  and  geometrical  manner  ;  by 

Vity  of  the  (Ivy  in  altitude  of  anv  of  the  heavenly  bodies  be 

which  it .appears  that  f  ^f  \vay  between  the  horizon 

aliuat  t  e  time  lor;zontal  diftance  will  be  hardly  lefs  than  four 
times  the  .  di|tancc  .  but  if  that  altitude  be  28°,  it  will 

belittle  more  than  iw  ^  half-  Dr.  Smith,  having  determined 
the  apparent  figure  of  the  iky,  .  ,  t(J  give  a  fotisfadfory  expla¬ 
nation  of  the  phenomenon  of  the  hOi.  ,Uaj  moon>  anj  other  fimi- 
lar  appearances  in  the  heavens,  bor  luppo..  ^  thg  afC  AB  c  rpjate 
43.)  to  reprefent  that  apparent  concav  he  found  thvat  the 
diameter  of  the  fun  and  moon  would  leem  to  be  b,ater  Jn  the  horj. 
zon  than  at  any  propofed  altitude,  meafured  by  the  .,^g  AQB,  in 
the  proportion  of  it’s  apparent  diftances  O  A,  OB.  nutn(,ers 

that  exprefs  thefe  proportions  he  reduced  into  the  follow.  ^ 
anfwering  to  the  corresponding  altitudes  of  the  fun  or  moon, 
are  alio  exaftly  reprefented  to  the  eye  in  the  figure,  in  which 
jnoon,  placed  in  the  quad  ran  tal  arc  FG  deferibed  about  the  centej 
O,  are  all  equal  to  each  other,  and  reprefent  the  body  of  the  moon 
in  the  heights  there  noted,  and  the  unequal  moons  in  the  concavity 
ABC  are  terminated  by  the  vifual  rays  that  come  from  the  circum¬ 
ference  of  the  real  moon,  at  thofe  heights 
to  the  eye,  at  O.  The  diameters  of  thefe 
unequal  moons  at  A  and  B  do,  therefore, 
bear  the  fame  proportion  to  each  other,  as 
their  apparent  diftances  O  A,  OB;  and 
they  mud  appear  in  the  fame  proportion 
that  they  really  have  in  this  concave,  be- 
caufe  we  judge  all  objedls  in  the  heavens 
to  be  in  this  furface :  fo  that  the  appear¬ 
ance  to  the  eye  is  exadlly  the  fame,  as  if 
feveral  moons  were  painted  upon  a  real 
furface  ABC  in  the  proportions  here  affigned  ;  in  which  cafe  we 
fhould  certainly  judge  the  real  magnitudes  of  the  larger  paintings  of 
the  lower  moon  to  be  really  larger,  though  the  vifible  magnitudes  of 
them  ali,  anfwering  to  their  equal  images  upon  the  retina,  were 
exadlly  equal.  For  the  fame  reafon  Dr.  Smith  obferves,  that  all 
the  objefts  and  diftances  of  ftars  in  the  heavens,  as  well  as  the  fun 
and  moon,  muft  feem  to  be  greater  in  the  horizon  than  in  higher 
fituadons ;  which  is  known  to  be  the  cafe.  He  alfo  obferves,  that 
the  apparent  concave  of  the  Iky  being  lefs  than  an  hemifphere,  is  the 
caufe  that  the  breadths  of  the  colours  in  the  inward  and  outward 
rainbows,  and  the  interval  between  the  bows  appear  lead  at  the  top, 
and  .greater  at  the  bottom;  and  by  an  eftimate  of  the  apparent 
breadths  of  the  inward  rainbow,  at  two  different  heights,  made  by  a 
friend,  he  determined  the  apparent  concavity  of  the  fky  to  be  much 
the  fame  as  by  the  former  methods.  See  Halo.  This  theory  of 
the  horizontal  moon  is  alfo  confirmed  by  the  appearances  of  the  tails 
of  comets,  which,  whatever  be  their  real  figure,  magnitude,  and  fitu- 
ation  in  abfolute  fpace,  do  always  appear  to  be  an  arc  of  the  concave 
fky  ;  and  in  farther  confirmation  of  it,  he  gives  us  Mr.  Cotes’s  ex¬ 
planation  of  the  optical  appearance  of  a  remarkable  meteor,  feen  in 
the  yeai-  1716.  Belides  the  general  caufe  above  dated  of  the  ap¬ 
pearance  of  the  horizontal  moon,  Dr.  Smith  acknowleges,  that,  at 
different  times,  the  moon  appears  of  different  magnitudes  even  in  the 
fame  horizon,  and  occafionally  of  an  extraordinary  large  fize.  This, 
he  is  inclined  to  believe,  is  chiefly  owing  to  an  extraordinary  large- 
nefs  of  her  picture  upon  the  retina,  which,  in  the  preceding  general 
theory,  was  fuppofed  to  be  invariable.  This,  he  fays,  might  bed 
be  examined  by  taking  the  diameter  of  the  moon  with  a  micrometer, 
or  by  noting  the  year  and  day  of  the  month,  together  with  the  heights 
of  the  barometer  and  thermometer. 

Micrometer,  an  agronomical  machine,  which,  by  means  of  a 
very  fine  ferew,  ferves  to  meafure  extremely  fmal!  diftances  in  the 
heavens ;  as  the  apparent  diameters  of  the  planets,  to  a  great  degree 
of  accuracy. 

The  word  comes  from  the  Greek,  parvus,  and  (terpev,  men- 
Jura:  in  regard  a  fmall  length,  e.  g.  an  inch,  is  hereby  divided  into 
vaft  numbers  of  parts,  e.  g.  in  fome  2800,  and  in  others  more. 

This  inftrument  is  fo  contrived  as  to  move  a  fine  wire  parallel  to 
itfelf,  in  the  plane  of  the  picture  of  an  object,  formed  in  the  focus 
of  a  telefcope,  and  with  great  exa&nefs  to  meafure  it’s  perpendicular 
didance  from  a  fixed  wire  in  the  fame  plane  ;  and  thus  are  meafured 
fmall  angles,  fubtended  by  remote  objedts  at  the  naked  eye.  K.  g. 
Let  a  planet  be  viewed  through  the  telefcope ;  and  when  the  parallel 
wires  are  opened  to  fuch  a  didance  as  to  appear  exadfly  to  touch  two 
oppofite  points  in  the  circumference  of  the  planet,  it  is  evident,  that 
the  perpendicular  diftance  between  the  wires  is  then  equal  to  the  dia¬ 
meter  of  the  picture  of  the  planet,  formed  in  the  focus  of  the  objedt- 
glafs.  Let  this  diftance,  whofe  meafure  is  given  by  the  mechanifm 
of  the  micrometer  hereafter  deferibed,  be  reprefented  by  the  line  pq, 
(Plate  118,  fig.  44,)  then  fince  the  meafure  of  the  focal  diftance  qh 
may  be  alfo  known,  the  ratio  of  q  L  to  qp,  that  is,  of  the  radius  to 
the  tangent  of  the  angle  qLp,  will  give  the  angle  itfelf  by  a.  table  of 
fines  and  tangents  ;  and  this  angle  is  equal  to  the  oppofite  an<de 
P  L  Q,  which  the  real  diameter  of  the  planet  fubtends  at  L,  or  at  The 
naked  eye. 

The  micrometer  invented  by  M.  Huygens,  M.  De  la  Hire  obferves, 
is  fo  very  little  different  from  that  publilhed  by  the  marquis  De  Mal- 
vaha,  in  his  Ephemerides,  three  years  after,  that  they  ought  to  be 
c (teemed  the  fame  :  and  the  micrometer  of  the  marquis  differed  yet  lefs 
from  that  publilhed  four  years  after  his  by  Auzout  and  Picard. 
Hence,  M.  De  la  Plire  concludes,  that  it  is  to  M.  Huygens  the 
wgrid  is  indebted  for  the  invention  of  the  micrometer;  without  taking 
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any  notice  of  the  claim  of  our  countryman  Mr.  Gafcoigne,  which 
however,  is  prior  by  many  years  to  any  of  them. 

M.  De  la  Hire  lays,  that  there  is  no  method  more  fimple  or  com¬ 
modious  for  obferving  the  digits  of  an  eclipfe,  than  a  net  in  the 
focus  of  the  telefcope.  Thefe,  he  fays,  were  generally  made  offi]- 
ken  threads,  and  for  this  particular  purpofe  fix  concentric  circles  had 
alfo  been'  made  ufe  of,  drawn  upon  oiled  paper ;  but  he  advifes  to 
draw  the  circles  on  very  thin  pieces  of  glals,  with  the  point  of  a  dia¬ 
mond.  He  alfo  gives  feveral  particular  directions  to  aftift  perfons  in 
tiling  them.  In  another  memoir  he  fhews  a  method  of  making  ufe 
of  the  fame  net  for  all  eclipfes,  by  ufing  a  telefcope  with  two  objeCt- 
glalVes,  and  placing  them  at  different  diftances  from  one  another. 

Conjlrudtion  and  Ufe  of  the  Micrometer.  Wolfius  deferibes  a 
micrometer  of  a  very  eafy  and  fimple  ftrudture,  firft  contrived  by  Kir- 
chius,  thus  : 

In  the  focus  of  a  telefcope  fit  a  brafs  or  iron  ring  A  B,  (Plate  109, 
Jig.  23,)  with  female  ferews  diametrically  oppofite  to  each  other ;  in¬ 
to  thefe  infert  male  ferews  CE  and  FB,  of  fuch  length,  as  that  they 
may  be  turned  in  the  tube,  fo  as  to  touch  each  other  :  and  with  this 
inftrument  very  fmall  fpaces  in  the  heavens  may  be  accurately  mea¬ 
fured. 

For  when  any  objects,  viewed  through  a  tube,  appear  contiguous 
'o  the  ferews,  if  thefe  be  turned  till  they  juft  touch  two  oppofite 
PHts,  whofe  diftance  is  to  be  meafured,  it  will  be  evident  how  many 
threa’s  0f  tfle  fcrevv  they  are  apart.  To  determine  how  many  fe- 
conds  a.fwer  to  each  thread,  applying  the  tube  towards  the  heavens, 
turn  the  i^ews,  till  they  touch  two  points,  whofe  diftance  is  already 
accurately  k.own  .  and  0bferve  the  number  of  threads  correfponding 
to  that  interval.  thus,  by  the  rule  of  three,  a  table  may  be  made  of 
the  feconds  correVj0ndjng  to  the  feveral  threads ;  by  means  whereof, 
without  greater  lao1ur,  the  diftances  of  any  points  may  be  deter¬ 
mined. 

The  ftrudture  of  another  micr'omtur,  with  the  manner  of  fitting  it 
to  the  telefcope,  and  applying  it,  is  as  follows:  ABCf  (Platen, 
jig.  12,)  is  a  rectangular  brafs  frame,  the  fide  AB  being  about  three 
inches  long,  and  the  fideBC,  as  likewife  the  oppofite  fide  Ag, 
about  fix  inches  ;  and  each  of  the  three  fides  about  eight  tenths  of  an 
inch  deep :  the  two  oppofite  fides  of  this  frame  are  ferewed  to  the 
circular  plate,  to  be  mentioned  hereafter. 

The  ferew  P,  which  has  exa&ly  forty  threads  in  an  inch,  being 
turned  round,  moves  the  plate  GDEF,  along  two  grooves  made 
near  the  tops  of  the  two  oppofite  fides  of  the  frame  ;  and  the  ferew 
O,  having  the  fame  number  of  threads  in  an  inch  as  P,  moves  the 
plate  RNMY  along  two  grooves,  made  near  the  bottom  of  the  fakl 
frame,  in  the  fame  direction  as  the  former  plate  moves,  but  with- 
only  half  the  velocity  of  that  other ;  thefe  ferews  are  turned  both  at 
once,  and  fo  the  plates  are  moved  along  the  fame  way,  by  means  of 
a  handle  turning  the  endlefs  ferew  S,  whofe  threads  fall  in  between 
the  teeth  of  the  pinions  on  the  ferews  P  and  Q.  And  note,  that 
two  half  revolutions  of  the  endlefs  ferew  S  carry  the  ferew  P  exadly 
once  round.  "  1 

The  ferew  P  turns  the  hand  a,  faftened  thereto,  over  a  hundred 
equal  divifions,  made  round  the  limb  of  a  circular  plate,  to  which 
the  above-named  two  oppofite  fides  of  the  frarfte  are  ferewed  at  right 
angles  :  the  teeth  of  the  pinion  on  the  ferew  P,  whofe  number  is  5, 
take  into  the  teeth  of  a  wheel  on  the  backlide  of  the  circular  plate, 
whofe  number  is  25.  Again,  on  the  axis  of  this  wheel  is  a  pinion 
of  two,  which  takes  into  the  teeth  of  another  wheel,  moving  about 
the  center  of  the  circular  plate,  on  the  outfide  thereof,  and^havin* 
fifty  teeth  ;  this  laft  wheel  moves  the  Idler  hand  b  once  round  the 
above-mentioned  circular  plate,  in  the  ^  part  of  the  time  the  hand 
a  is  moving  round  ;  for  becaufe  the  number  of  teeth  in  the  pinion  of 
the  ferew  P,  and  the  number  of  teeth  of  the  wheel  this  pinion  moves 
are  20  ;  therefore  the  ferew  P  moves  four  times  round  in  the  time 
that  wheel  is  moving  once  round.  Farther,  fince  there  is  a  pinion 
of  two,  which  takes  into  the  teeth  of  a  wheel,  whofe  number  is  50 ; 
therefore  this  wheel  with  50  teeth  will  move  once  round  in  the  time 
that  the  wheel  of  20  teeth  moves  25  times  round  ;  and,  confequent- 
ly,  the  ferew  P,  or  hand  a,  muft  move  a  hundred  times  round  in  the 
fame  time  as  the  wheel  of  50  teeth,  or  the  hand  b,  has  moved  once 
round. 

Hence  it  follows,  that  if  the  circular  plate  W,  which  is  faftened 
at  right  angles  to  the  other  circular  plate,  be  divided  into  two  hun¬ 
dred  equal  parts,  the  index  *,  to  which  the  hand  b  is  faftened,  will 
move  five  of  tnofe  parts  in.  the  fame  time  in  which  the  hand  a  moves 
one  of  the  hundred  divifions  round  the  limb  of  the  other  circular 
plate.  Thus,  by  means  of  an  index  x,  and  plate  W,  every  fifth  part 
of  each  of  the  divifions  round  the  other  plate  may  be  known. 

Farther,  fince  each  of  the  ferews  P  and  Q  have  exaQly  forty 
threads  in  an  inch  ;  therefore  the  upper  plate  GDEF  will  move  one 
inch  while  the  hand  a  moves  forty  times  round  ;  the  four  thoufandth 
part  of  an  inch  while  the  hand  moves  over  one  of  the  divifions  round 
the  limb ;  and  the  twenty  thoufandth  part  of  an  inch  while  the  index 
x  moves  one  part  of  the  two  hundred  round  the  limb  of  the  circular 
plate  W  ;  and  the  under  plate  RNMY  will  move  half  an  inch,  the 
two  thoufandth  part  of  an  inch,  and  the  ten  thoufandth  part  of  an 
inch,  the  fame  way,  in  the  faid  refpe&ive  times. 

Hence,  if  the  under  plate,  having  a  large  round  hole  therein,  be 
fixed  to  a  telefcope,  fo  that  the  frame  is  moveable,  together  with 
the  whole  inftrument,  except  the  faid  lower  plate;  and  the  ftrait 
fmoofh  edge  HE  of  the  fixed  plate  ABIH  ;  as  likewife  the  ftrait 
fmooth  edge  DE,  of  the  moveable  plate  GDEF,  be  perceivable 
through  the  round  hole  in  the  under  plate,  in  the  focus  of  the  object 
glafs  ;  then,  when  the  handle  of  the  micrometer  is  turned,  the  edge 
HI,  of  the  narrow  plate  ABIH,  fixed  to  the  frame,  and  DE,  of 
the  moveable  plate,  will  appear  through  the  tekfeope  equally  to  ap¬ 
proach  to,  or  recede  from,  each  other. 

We 


We  (hall  be  able  by  thefe  edges  to  meafure  the  apparent  diameters 
ofthe  fun,  moon,  &c.  the  manner  of doing  which  take  as  follows  : 

Suppofe,  in  looking  at  the  moon  through  the  telefcope,  you  have 
turned  the  handle  till  the  two  edges  D  E  and  H  I  are  opened,  fo  as 
juft  to  touch  or  clafp  the  moon’s  edges;  and  that  there  were  twenty- 
one  revolutions  of  the  hand  a,  to  complete  that  opening  ;  firft  fay, 
as  the  focal  length  of  the  objedl-glafs,  which  fuppofe  ten’fect,  is  to 
radius,  fo  is  one  inch  to  the  tangent  of  an  angle  fubtended  by  one 
inch  in  the  focus  of  the  objea-glafs;  which  will  be  found  twenty- 
eight  minutes  thirty  feconds:  again,  becaufe  there  are  exactly  forty 
threads  ofthe  fcrcws  in  one  inch  ;  fay,  if  forty  revolutions  of  the 
hand  a  give  an  angle  of  28'  30",  what  angle 'will  twenty-one  re¬ 
volutions  give  ?  The  anfwer  will  be,  fifteen  minutes  eight  feconds ; 
andfuch  was  the  moon’s  apparent  diameter:  and  fo  may  the  appa¬ 
rent  diameters  of  any  other  oojefts  be  taken. 

It  mull  be  here  oblerved,  that  the  divifionson  the  top  of  the  plate 
GDEF  are  diagonal  divifionsof  the  revolutions  of  thefcrews,  with 
diagonal  divifions  of  inches  againft  them :  thus,  as  the  laid  plate 
Aides  along,  thefe  diagonals  are  cut  by  divifions  made  on  the  edge  of 
the  narrow  plate  K.  L,  fixed  to  the  oppofite  Tides  of  the  frame  by 
means  of  two  fcrews.  Thefe  diagonal  divifions  ferve  for  a  regifter 
to  count  the  revolutions  of  thefcrews,  and  to  (hew how  many  there 
are  in  an  inch,  or  the  parts  of  an  inch. 

A  micrometer  of  the  beft  fort  is  made  in  this  manner:  in  the  mid¬ 
dle  of  an  oblong  plate  of  brafs,  AB,  ( Plate  118 ,jig.  45,)  there  is 
cut  an  oblong  hole,  a  be  def,  (to  be  placed  in  the  focus  of  a  tele¬ 
fcope,  )  having  a  fine  wire  b  e  extended  lengthways  over  the  midd’ 
of  it,  at  right  angles  to  two  (lender  brafs  bars  or'fights  gh,  ik  F‘lg 
acrofs  the  hole  ;  of  which  g  h  is  fixt  to  the  plate  A  B  by  fcre<-  atA 
and  h,  but  i  k  is  moved  parallel  to  gh  by  twilling  a  round  'nob  ^ 
fixt  upon  one  end  of  a  long  iron  ferew  DE,  which  tu*-".‘  JPon  a  ta' 
pering  point  at  it’s  end  D,  while  it’s  other  end  f’  -;,s  ro“ntlin  a  ,  e 
at  E  in  the  center  of  an  index-plate  EF.  at  r‘ght  angles  to  the 
main  plate  AB.  The  long  ferew  P1  works  through  two  hollow 
fcrews  in  two  cubical  block*  oforafs  fixt  behind  the  plate  /w,  bent 
fquare  to  the  plate  n  a,  that  Aides  upon  the  main  piate  A  B,  either 
backward  or  forward,  and  carries  a  perpendicular  arm  op  extended 
over  the  hole  be;  while/)  the  extremity  of  the  arm  0  p  Aides  under  a 
brafs  ledge  q  r,  ferewed  to  the  main  plate  AB,  along  the  fide  of  the 
hole.  One  fide  s  f,  of  the  moveable  fight-plate  i  k  s  t,  lies  over  the 
arm  op ,  being  fixt  to  it  by  the  fiat-headed  fcrew  s  at  s  and  /,  the 
holes  in  the  plate  s  t  being  oblong  or  larger  than  the  fhanks  of  the 
fcrews,  to  give  liberty  for  placing  the  edge  ik  coincident  with  g  h, 
when  carried  up  to  it  by  turning  the  ferew  DE  by  the  knob  C  ;  the 
part  iky  which  projedls  over  the  arm  op,  being  hammered  down  to 
lie  flat  upon  the  main  plate  AB.  The  edge  i  h,  after  this  adjuft- 
ment,  will  always  move  parallel  to  the  edge  gh\  it’s  inclination  to 
the  ferew  D  E  being  every  where  the  fame,  provided  the  ferew  be 
{trait,  and  the  interval  ofthe  concave  fcrews  behind  hn  be  fuffici- 
ently  great,  and  their  motion  fteady.  For  thispurpofe,  about  a  quar¬ 
ter-round  of  a  third  concave  ferew  preffes  upon  the  long  ferew  D  E 
at  v,  the  block  of  it  being  fixt  to  the  middle  of  a  fpringing  plate 
wvx;  whofe  extremities  lying  behind  the  blocks  at  /,  m,  not  fo 
near  as  to  touch  them,  are  prefled  towards  them  with  fcrews  at  it; 
and  x ;  which  occafions  the  block  at  v  to  fpring  upon  the  ferew 
DE,  and  to  hold  it  tight  to  the  oppofite  (ides  of  the  concave  fcrews 
at  /,  m.  To  prevent  any  motion  lengthways  in  the  ferew  D  E,  it’s 
tapering  point  D  turns  in  a  hollow  point  at  the  end  of  an  oppofite 
ferew  y,  which  working  through  a  fixt  block  at  2,  holds  up  the 
fhoulder  of  the  long  ferew  DE,  againft  the  back  of  the  index-plate, 
where  It’s  neck  is  inferted. 

The  two  indexes  upon  the  plate  EF  (hew  the  number  of  revolu¬ 
tions  and  parts  of  a  revolution  of  the  ferew  D  E,  anfwering  to  the 
interval  of  the  fights  £  h,  ik.  In  the  outward  plate  there  is  a  circu¬ 
lar  flit  a.0 y,  which  difeovers  part  of  the  divifions  upon  the  circum¬ 
ference  of  an  inner  plate,  turned  about  a  center  by  two  wheels  and 
pinions  within  :  fo  that  for  every  revolution  of  the  ferew  and  index 
FF,  which  (hews  the  parts  of  it,  one  divifion  upon  the  plate  a  (3  7, 
palles  by  a  fixt  pointer  at  (3 ;  which  ftiews  the  number  of  revolutions 
anfwering  to  the  interval  of  the  fights  gh,  ik. 

This  micrometer  has  lately  received  a  very  great  improvement  by 
an  ingenious  contrivance  of  the  reverend  Mr.  James  Bradley,  pio- 
feflbr  of  Aftronomv,atOxford,  for  turning  it  in  it’s  own  plane  about 
the  interfedlion  Jof  the  fixt  fight  gh  and  of  the  tranfverle  wire  b  oe, 
without  ftirringthe  telefcope  :  which  is  thus  executed.  Upon  the 
backfide  ofthe  main-plate  turned  upwards,  and  herereprefentedby 
the  parallelogram  GHIK,  jig.  46,  there  is  laid  fuch  another  plate 
LMNO.of  the  fame  breadth  and  thicknefs,  but  fomewhat  fhorter  ; 
in  the  middle  of  which  there  is  an  oblong  hole,  anfwering  to  that 
other  in  the  lower  plate,  but  fomewhat  larger;  being  terminated 
at  it’s  tides  by  the  ftrait  lines  t  g,  >18,  and  at  it’s  ends  by  the  concave 
arches  6ie,  £*. 1,  whofe  common  center  is  the  point  J  above-men¬ 
tioned.  The  concave  arche  1  6  Aides  round  this  center  againlt  a 

concentric  convex  arch  of  an  annular  plate  ;  fomewhat  longer 

than  the  concave  arch,  of  the  fame  thicknefs  as  the  upper  parallc  o- 
gram,  andftrongly  ferewed  to  the  under  one,  round  that  end  o.  t  e 
hole  which  is  ncareft  to  the  center  £ :  and  at  thefame  time  the  other 
concave  arch  £*«  Aides  alfo  againft  another  concentric  convex  arch 
ov,  of  another  annular  plate  juft  as  thick  as  the  upper  parallelo¬ 
gram,  and  ftronglv  ferewed  to  the  under  one.  I  his  convex  arch  ov 
is* fhorter  than  the  contiguous  concave  one  to  give  room  tor 
the  circular  motion  of  the  plates  ;  which  are  held  togethei  y  two 
annular  plates  fimilar  tox/xv  and  0  -ar,  but  fomewhat  broa  er,  to 
cover  the  coincident  arches,  when  laid  over  them,  and  ferewed 
down  to  the  refpedive  annular  plates  underneath.  1  he  circular 
motion  upon  thefe  arches  about  their  center  d,  is  gradually  give  14  to 
the  upper  parallelogram  byan  endlefs  ferew  at  f,  having  an  axis  err 
laid  acrofs  the  end  of  the  under  parallelogram,  and  turning  upon  - 


Point  at  one  end,  and  in  a  collar  at  the  other,  both  five  o,  ,1, 
plate  ;  while  the  fpiral  thread  p,  moves  the  teeth  of  n  u  e  1C  i!n^cr 
at£  <»•!>*  end  of  the  upper  £Xl„g,,m  °'  *  brafsareh 
-to  hold  th t  micrometer  in  the  tube  of  a  „i 

Jn'in  ImC  Uprrlp:'r!'llcl"Sram  lhe"  Is  fixe  a  long  b  als  p  aw  abS 
to  form  ’r0IUl ;  hravi,ne  k'S  <W>«“  «*♦  bp"'  comrary  fol 

;Zr"],'fK  dg“’  al’°"r  0"C-Cl8h,h  of  an  inch  broad  « 

,ht'  P'a"’  «  reprefenri’..* 
tl„-  f/i  c  .  f  he  edges  of  each  PIate  Placed  it  by  fe- 
,  fcs  0  f  ™.uPPer  Parallelograiu,  and  is  fhrrlne  equal  and  op- 
Pre.ws*  t  he  %urc  Px'i'  u  reprefpr  tube,  through  whicn  the 
p  e  10  es  cut  in  the  (ides  of  a_/jng  made  to  receive  the  ledges 
lsPut’  fhe  notches^ane  0f  the  micrometer  perpendicular 
-  ■  f.e  1  ,e  P  ates.’  ^CP  fh-om  the  objedl-glafs.  Which  diftance 
l  •  e  inc,ar  a  juft  diltai’trials,  as  above  explained,  mult  be  kept 

i  vl (  e tei"m ‘ ne^ 1 1 ion s ,  bv  flops  or  pins,  if  the  tube  confllts 
invariable  in  al  qfefthat  draw  ;n  a/d  outf 

of  two  or  fnore  > 


The  meafures  of  the  micrometer. 


Inches. 

8,0 

3>6 

°>i 

3>5 

2, ss 
2,6 
5)5 

°-3 

1,6 

3»Q 

4,5 

0,8 

0,2 

3. J 
0-3 
2,2 


.ength  of  the  plate  A  B  —  — 

tj  breadth  MN  —  — 

^t’s  thicknefs  —  — 

Length  of  the  hole  be  • —  — 

It’s  breadth  gh=z$ e  —  — 

Breadth  of  the  hole  In  the  other  plate  at  £  tj  — . 

Length  of  the  ferew  D  E  —  — 

It’s  thicknefs  —  — 

The  line  A  h  -—  1 — 

The  interval  /  mz=.w  x  —  — 

Length  of  the  fide  cheeks  —  — 

Their  breadth  — 

Their  ledges  —  — 

Diameter  of  the  index  plate  —  — - 

It’s  thicknefs  (being  double  with  two  wheels  within) 

The  greateft  opening  of  the  fights  g  h }  i  k=z$ e 
Threads  of  the  ferew  in  an  inch,  40 
The  inch  is  divided  by  the  index-plates  into  40  timet  40,  or  160O 

equal  parts.  Inftead  of  the  brafs  fights  gh,tk,  two  others, 

with  parallel  wires,  may  be  ferewed  on  at  pleafure. 

When  the  fight-plates  are  made  to  coincide,  the  two  indexes  of 
the  revolutions  and  their  parts  mull  he  fet  to  the  beginning  of  the 
numerations  upon  the  irrdex-plates.  Then  as  the  fights  are  opened, 
it  is  evident  from  the  make  of  a  fcrewr,  that  the  numbers  of  revolu¬ 
tions  will  be  as  the  intervals  of  the  fights,  and  confequentlv  as  the 
angles  fubtended  by  them  at  the  center  of  the  objedl-glafs  ;  the  in¬ 
tervals  being  infenfibly  different  from  the  arches  that  meafure  thefe 
fmall  angles.  Therefore,  when  any  one  angle  correfponding  to  a 
given  number  of  revolutions,  is  determined  by  experiment,  an 
anglecorrelponding  to  any  other  number  of  revolutions  may  be  found 
by  the  rule  of  three.  And  thus  may  tables  be  made  to  fhew  by  in- 
fpection  the  number  of  the  minutes  and  feconds  in  an  angle  an¬ 
fwering  to  any  given  number  of  revolutions  and  parts. 

To  determine  fome  one  angle,  the  larger  the  better,  becaufe  the 
fame  error  in  the  determination  will  be  proportionably  fmallcr  in  a 
given  angle  deduced  from  it  ;  fix  the  telefcope  upon  any  known  itar 
in  the  equator,  or  very  near  it,  and  open  their  fights  to  the  utmolf 
limit,  and  note  the  number  of  revolutions  of  the  ferew.  Then  by  a 
pendulum  clock  obferve  the  interval  of  time  in  the  flar  stranfitover 
the  given  interval  of  the  fights,  and  having  turned  it  into  minutes 
and  leconds  of  an  arch,  they  are  the  meafure  of  the  angle  required. 
But  if  the  flar  be  remote  from  the  equator,  the  number  of  minutes 
and  feconds  thus  found,  muft  be  diminifhed  in  the  ratio  of  the  ra¬ 
dius  to  the  fine  of  the  flar’s  diftance  from  the  pole. 

To  this  micrometer  Dr.  Bradley  applied  an  ingenious  contrivance,, 
whereby  it  is  adapted  for  taking  the  difference  of  right  afeenfion  and 
declination  of  fuch  objedfs  as  are  at  a  greater  diftance  than  the  tele¬ 
fcope  will  take  in  at  once,  but  which  pafs  through  the  aperture  of  it 
at  different  times.  Let  ABC,  jig.  47,  reprefent  a  flat  piece  of 
brafs,  fixed  in  the  focus  of  the  telefcope  ;  and  abc  a  fmaller  con¬ 
centric  ring  lodged  in  a  circular  groove  turned  within  the  larger,  and 
kept  in  the  groove  by  three  fmall  plates  of  brafs  fixed  to  the  outward 
ring,  and  extended  over  the  edge  of  the  inner  one.  Upon  the  inner 
ring  is  fixt  a  concentric  arch  ot  a  wheel  de ,  having  teeth  cut  in  it  s 
convexity,  which  are  driven  round  by  the  threads  of  an  endlefs 
ferew,  whofe  axis  D  E  F  turns  in  a  collar  at  E  and  upon  a  point  at 
F,  both  fixt  to  the  outward  ring.  The  hairs  gh,  ik  crofs  at  right 
angles  in  y  the  center  of  the  rings  ;  and  when  the  telefcope  is  fo  fixt 
that  the  image  ofthe  liar  falls  upon /,  let  it  move  along  apv  line/?, 
and  by  turning  the  ferew  DEF.and  by  confequence  the  hair/  k,  about 
the  fixt  point /'till  it  touches  the  liar  at  £,it  will  then  coincide  with 
the  tradl  of  the  liar’s  motion  ;  and  then  all  other  ftars  will  move 
parallel  to  it  as  was  required. 

To  find  the  difference  of  declination  of  two  ftars,  he  oblerves  he 

time  of  their  appulfestothe  edges  ot  two  (lender  brafs  bars^i  o,g  p, 

fixt  to  the  inner  ring,  and  equally  inclined  to  it's  diameter g  h  m 
fuch  angles  that  the  perpendiculars//,/ k,  on  each  fide  ot/  g,  mai 
be  feverallv  equal  to  half// ;  and  confequently  that  the.  whole  ba.e 
i  k,  of  the  equicrural  triangle  ig  k,  fhall  be  equal  to  it  s  perpendi¬ 
cular  height  fg  :  and  bv  confequence  that  the  difference  of  any  two 
bafes  if  film  n  (hall  be  equal  to fm,  the  difference  of  their  heights  ; 
fo  that  the  difference  ofthe  times  ofthe  tranfits  of  two  ftars  over 
thefe  bafes,  may  give  the  difference  of  their  declinations. 

Mr.  Caflini  firft  made  ufe  of  four  crofs  hairs  or  threads,  lnter- 
fedting  one  another  at  halt  right  angles,  for  determining  the  diffe¬ 
rence  of  right  afeenfions  and  declinations  of  objcdls  near  the  fame 


Parallel:  but  the  according  to  it  s  later  improvcmen  ' 

will  anfwer  this  purpofc  with  greater  caM. 

T™«r.  One  of  thefe  is  a  catoptric  »- 
tects  o*  the. J'Vr.  ,  aiivantaee  it  derives  from  the  principle 

of  Tefle’akm  ‘of1  not  Wcing  difturbed  by  the  heterogeneity  of  light, 
--ids  every  defeat  of  other  micrometers,*  nd  can  have  no  aberration, 
curion  ;  arif,ngfrom  the  imperfedfion  of  materials,  or  of  exe- 

additional  mirrd-s^ip  timplicity  of  it’s  conftrudion  requires  no 
the  reparation  of  the  imaged  thofe  required  for  the  telefcope ;  and 
two  fpectila,  and  not  d e p e n t i i n g"" we ff e bf e d  by  tne  inclination  o  t  e 
any  alteration  in  the  eye  of  an  otilf  ^oCUS  any  lens  or  mirror, 
meafured.  It  has  peculiar  to  itfelf  the  f.r  cannot,  afreet  t  angle 
to  make  the  images  coincide  in  a  diret6fi?>0ta8es  an,  a(  Ju  ’llcnr> 
their  motion  ;  and  alio  of  meafuring  the  diamrPeni  1CU  ar  t0  f  iat  °, 
fides  of  the  zero,  which  will  appear  no  incon.01  a  P  anet  on  ot 
to  obfervers  who  know  how  much  eafier  it  is1"?*3  .  advantage 
contact  of  the  external  edges  of  two  images  than  tKiceita!n  1  e 
incidence.  A  ( Plate  118,  fig.  48,)  reprefents  t he  (mall  f£r  co“- 

a  refletfling  teicfcope  of  Cafl'egrain’s  conftrudion,  to  whi'cH  !!n>  0 
crorncter  is  adapted,  divided  into  two  equal  parts  ;  one  of  wlYuW'!~ 
fixed  on  the  end  of  the  qrm  B  ;  the  other  end  of  the  arm  is  fixed  Vs 
a  fieel  axis  X,  which  croffcs  the  end  of  the  telefcope  C.  The  other 
halt  of  the  mirror  A  is  fixed  on  the  arm  D,  which  arm  at  the  other 
end  terminates  in  a  focket  y,  that  rqrns  on  the’ axis  X  ;  both  arms 
are  prevented  from  bendingJnr  the  braces  a  a.  G  reprefents  a  doable 
ferew,  Having  one  part  e  cut -Ifijo  BouTSte  tl\e  number  of  threads  in  an 
inch  to  that  of  the  part  g;  the  parte  having  an  hundred  threads  in 
one  inch,  and  the  part  g  fifty  only.  The  ferew  e  vvoiks  in  a  nut  F 
in  the  fide  of  the  telefcope,  while  the  part  g  turns  in  a  nut  FI,  which 
is  attached  to  the  arm  J3  ;  the  ends  of  the  arms  B  and  D,  to  which 
the  mirrors  are  fixed,  are  feparated  from  each  other  by  the  point  of 
the  double  ferew  preffingagainft  the  (hid  h,  fixed  to  the  arm  D,  and 
turning  in  the  nut  H  on  the  arm  B.  The  two  arms  B  and  D  are 
prefled  againfi:  the  'direction  6f  the  double  ferew  e^by  a  fpiral  fpring 
within  the  part.??,  by  which'means  all  (hake  or  play  in  the  nut  H, 
on  which  the  meafurc'depcnds,  is  entirely  prevented. 

From  the  difference  of  the  threads  on  the  lcrew  at  e  and  g it  is  evi¬ 
dent,  that  the  progrefilve  motion  of  the  ferew  through  the  nut  will 
be  half  the  diffance  of  the  feparation  of  the  two  halves  of  the  mirror, 
and  confequcntly  the  half  mirrors  will  be  moved  equally  in  contrary 
directions  from  the  axis  of  the  telefcope  C.  The  wheel  V  fixed  on- 
the  end  of  the  double  fprcvv  has.  it’s  circumference  divided  into  100 
equal  parts,  and  numbered  at  every  fifth  divifion  with  5,  10,  &c. 
to  100,  and  the  index  I  (hews  the  motion  of  the  Screw  with  the 
wheel  rbund  it’s  axis,  while  the  number  of  revolutions  of  the  ferew 
is  (hewn  by  the  divifions  on  the  fame  index.  The  (feel  ferew  K 
may  be  turned  by  the  key  S,  and  ferves  to  incline  the  fmall  mirror 
at  right  angles  to  the  direction  of  it’s  motion. 

The  other  micrometer  invented  and  deferibed  by  Mr.  Ramfden,  is 
fuited  to  the  principle  of  refraction.  This  micrometer  is  applied  to 
the  ereCt  eye-tube  of  a  refraCting  telefcope,  and  is  placed  in  the 
conjugate  focus  of  the  firft  tye-glafs ;  in  which  pofition,  as  the  image 
is  conftderably  magnified  before  it  comes  to  the  micrometer ,  any  im¬ 
perfection  in  it’s  glafs  will  be  magnified  only  by  the  remaining  eye- 
glafles,  which  in  anv  telefcope  feidom  exceeds  five  or  fix  times;  and 
befides,  the  fize  of  the  micrometer  glafs  will  not  be  th  part  of  the 
area  which  would  be  required,  if  it  were  placed  at  the  object-glafs  ; 
and  yet  the  fir  me  extent  of  fcale  is  preferved,  and  the  images  are  uni¬ 
formly  bright  in  every  part  of  the  field  of  the  telefcope.*  This  mi¬ 
crometer  is  reprefented  Plate  1 18,  fig.  49.  A  is  a  convex  or  a  con¬ 
cave  lens  divided  into  two  equal  parts  by  a  plane  acrofs  it’s  center  ; 
one  of  thefe  femi-lenfes  is  fixed  in  a  frame  B,  and  the  other  in  the 
frame  E,  which  two  frames  Hide  on  a  plate  FI,  and  are  prefled 
againfi  it  by  thin  plates  u  a:  the  frames  B  and  E  are  moved  in  con¬ 
trary  directions  by  turning  the  button  D ;  L  is  a  fcale  of  equal  parts 
on  the  frame  B  ;  it  is  numbered  from  each  end  towards  the  middle 
with  10,  20,  &c.  '1  here  are  tw’o  verniers  on  tfie  frame  E,  one  at 

M,  and  the  other  at  N,  for  the  conveniency  of  meafuring  the  dia¬ 
meter  of  a  planet,  &c.  on  both  fidcs  of  the  zero.  The  firlt  divifion 
onboththele  verniers  coincides  at  the  fame  time  with  the  two  zeros 
on  the  fcale  L,  and,  if  the  frame  is  moved  towards  the  right,  the 
relative  motion  of  the  two  frames  is  Ihewn  on  the  fcale  L  by  the 
vernier  M ;  but  if  the  frame  B  be  moved  towards  the  left,  the  rela¬ 
tive  motion  is  (hewn  by  the  vernier  N. 

This  micrometer  has  a  motion  round  the  axis  of  vifion,  for  the 
conveniency  ot  meafuring  the  diameter  of  a  planet,  &c.  in  any  di¬ 
rection,  by  turning  an  endlefs  ferew  F,  and  the  inclination  of  rhe 
diameter  mealured  with  the  horizon  is  fhewn  on  the  circle  g  by  a 
vernier  on  the  plate  V.  The  telefcope  mav  be  adjufied  to  difiinCt 
vifion  by  means  ot  an  adjufiing  ferew,  which  moves  the  whole  eye- 
tube  with  the  micrometer  nearer  or  further  from  the  objcCt-glafs,  as 
telefcopcs  are  generally  made  ;  or  the  fame  effeCt  mav  be  produced 
m  a  better  manner,  without  moving  the  micrometer,  by  Aiding  the 
part  of  the  eye-tube  m  on  the  part  n,  by  help  of  a  ferew  or  pinion. 

1  he  micrometer  is  made  to  take  off  occafionally  from  the  eve-tube, 
that  the  telefcope  may  be  ufed  without  it. 

1  ™!cromst'r  has  not  only  been  applied  to  telefcopcs,  and  em¬ 
ployed  for  afironomical  purpofes  ;  but  there  have  been  various  eon- 
tnvanccs  for  adapting  it  to  micrcfcopical  obfervations.  Mr.  Lee- 
wennoecks  method  ot  eft  inflating  rhe  fize  of  fmall  objeCts  was,  by  com¬ 
paring  them  with  grains  of  land,  of  which  an  hundred  in  a  line  took 
up  an  inch.  1  hcic  grains  he  laid  upon  the  fame  plate  with  his  ob¬ 
jects,  and  viewed  them  at  the  fame  time.  £)f.  J urin’s  method  was 
imi  ar  to  tats;  for  he  found  the  diameter  of  a  piece  of  fine  (Aver 
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wire,  by  wrapping  it  as  clofe  as  he  could  about  a  pin,  and  obferving 
how  many  rings  made  an  inch  ;  and  he  ufed  this  wire  in  the  fame 
manner  as  Lccwenhoeck  ufed  his  fand.  Dr.  Hooke  ufed  to  look, 
upon  the  magnified' objeCt  with  one  eye,  while,  at  the  fame  time, 
he  viewed  other  objeCts,  placed  at  the  fame  difiance,  with  the  other 
eye.  In  this  manner,  he  was  able,  by  the  help  of  a  ruler,  divided 
into  inches  and  fmall  parts,  and  laid  on  the  pedefial  of  the  micro- 
fcope,  to  cafi,  as  it  were,  the  magnified  appearance  of  the  objeCt  up¬ 
on  the  ruler,  apd  thus  exaCtly  to  meafurethe  diameter  which  it  ap¬ 
peared  to  have  through  the  glafs;  which  being  compared  with  the 
diameter  as  it  appeared  to  the  naked  eye,  eafily  (hewed  the  degree 
in  which  it  was  magnified.  A  little  practice,  fays  Mr.  Baker,  will 
render  this  method  exceedingly  eafy  and  pleafant. 

Mr.  Martin,  in  hisOptics,  recommends  fuch  a  micrometer  for  a 
microfcope  as  had  been  applied  to  telefcopes ;  for  he  advifes  to  draw 
a  number  of  parallel  lines  on  a  piece  of  glafs,  with  the  fine. point  of 
a  diamond,  at  the  diftance  of  of  an  inch  from  one  another,  and 
to  place  it  in  the  focusof  the  eye-glafi.  By  this  method  Dr.  Smith 
contrived  to  take  the  exaCt  draught  of  objeCis  viewed  by  a  double  mi¬ 
crofcope  ;  for  he  advifes  to  get  a  lattice,  made  with  final!  (liver  wires 
or  fquares,  drawn  upon  a  plane  glafs  by  theftrokesof  a  diamond, and 
to  put  it  into  the  place  of  the  image,  formed  by  the  objeCt -glals. 
Then  by  transferring  the  parr's. of  the  objeCt,  feen  in  rhe  fquares  of 
thcglafs-or  lattice  upon  fimilar  correfponding  fquares  drawn  on 
paper,  the  picture  maybe  exactly  taken.  Mr.  Martin  alfo  intro¬ 
duced  into  compound  microfcopes  another  micrometer ,  confuting  of 

rcrew.  , 

mofi  minute  and  accurate  divifion  of  any  fcale  which  the 
hasfeen  is  performed  by  Mr.  Coventry,  of  Southwark.  The 
microme,  ,f  ()f  his  con(tru Ctipn  are  parallel  lines  drawn  on  glafs, 
ivory,  or  i.-uv.,  erorn  ty,e  lotp_  t0  t]ie  ^ooothof  an  inch.  Thefe 
may  be  app»cd  to  ii.,  microfcopes,  for  meafuring  the  fize  of  mi¬ 
nute  objects,  wd  the  magn\rv;ng  power  of  the  glades  ;  and  to  tele- 

qP.cs'  *or  me'furing  the  fize  anj  rljftanceof  objeCts,  and  the  mag¬ 
nifying  power  01  the  infirument.  For  meafuring  the  fize  of  an  ob¬ 
ject  in  a  tingle  microfcope;  lav  it  on  a  micrometer ,  whofe  lines  are 
feen  magnified  in  the  fame  proportion  with  it,  and  give  at  one  view 
the  real  fize  of  the  objeCt.  For  meafuring  the  magnifying  power 
of  the  compound  microfcope,  the  heft  and  mofi  ready  method  is  the 
following:  On  the  itage  on  the  focus  of  the  objeCt  glafs,  lay  a  mi - 
crometer ,  confuting  of  an  inch  divided  into  one  hundred  equal  parts  • 
count  how  many  divifions  of  the  micrometer  are  taken  into  the  field 
of  view  ;  then  lay  a  two-foot  rule  parallel  to  the  micrometer :  fix  one 
eye  on  the  edge  of  the  field  of  light,  and  the  other  eye  on  the  end 
of  the  rule,  which  move,  till  the  edge  of  the  field  of  light  and  the 
end  of  the  rule  correfpond  ;  then  the  difiance  from  the  end  of  the 
rule  to  the  middle  of  the  ftage  will  be  the  half  of  the  diameter  of 
the  field  :  e.  gr.  if  the  diffance  be  ten  inches,  the  whole  of  the  dia¬ 
meter  will  be  twenty,  and  the  number  of  the  divifions  of  the  'micro- 
metet  contained  in  the  diameter  of  the  field,  is  the  magnifying  pow:er 
of  the  microfcope.  Thus,  fuppofe  the  number  of  divifions  feen  in 
the  micrometer  to  be  -^ths,  and  that  the  diameter  of  the  field  mea- 
fures  with  the  rule  twenty  inches  ;  the  fWh  °f  20  inches  is  40, 
which  is  the  diameter  of  the  field  ;  40  X  4°  —  1600  the  fuperficies* 
and  1600X40  =  64000,  the  magnified  cube  of  the  objeCt :  in  like 
manner  each  object-glafs  or  magnifier  nmft  be  proved,  and  a  table 
kept  of  their  feveral  magnifying  powers.  For  meafuring  the  height 
and  difiance  of  objeCts  by  a  micrometer  in  the  telefcope,  fee  Tele¬ 
scope. 

Mr.  Adams  has  applied  a  micrometer,  which  infiantly  fhews  the 
magnifying  power  of  any  telefcope. 

Microscope,  (of  fttxpof,  fmall,  and  uxt-oflo/juxt,  I  confider),  an 
optical  infirument,  by  means  whereof  very  minute  objeCts  are  repre¬ 
fented  exceedingly  large,  and  viewed  very  diftin&lv,  according  to 
the  laws  of  refraction  or  reflection.  Microjcopcs  are  properly  diltin- 
guifhed  into  Ample,  or  Jingle;  and  compound,  ox  double. 

Single  Microscopes,  are  thofe  which  confift  of  a  Angle  lens,  or 
a  Angle  fpherule. 

Compound  Microscopes  confift  of  feveral  lenfes  duly  combined. 
As  optics  have  been  improved,  other  varieties  have  been  contrived, 
in  the  forts  of  microfcopes:  henCe  reflecting  microfcopes,  zvater  micro¬ 
fcopes,  &e. 

When,  and  by  whom,  microfcopes  were  firft  invented,  is  not  cer¬ 
tainly  known.  Huygens  tells  us,  that  one  Drebell,'  a  Dutchman, 
had  the  firft  microfcope,  in  the  year  1621,  and  that  he  was  reputed 
the  inventor  of  it:  though  F.  Fontana,  a  Neapolitan,  in  1646, 
claims  the  invention  to  himfelf,  but  dates  it  from  the  year  1618. 
As  a  telefcope  inverted  is  a  microfcope,.  the  difeovery  might  eafily 
enough  have  arifen  from  hence. 

Nothing  more  is  certain  concerning  microfcopes,  than  that  they 
were  firft  ufed  in  Germany  about  the  year  1621.  According  toBo- 
rcllus,  they  were  invented  by  Zacharias  Janfen,  in  conjunction  with 
his  fon,  who  prefented  the  firft  microfcopes  they  had  conftruCted  to 
prince  Maurice,  and  Albert,  archdukeot  Auftria.  WilliamBorrel, 
who  gives  this  account  in  a  letter  to  his  brother  Peter,  fays,  that 
when  he  was  ambafiador  in  England,  in  1619,  Cornelius  Drebell 
(hewed  him  a  microfcope,  which  he  faid,  was  the  fame  that  the  arch¬ 
duke  had  given  him,  and  had  been  made  by  Janfen  himfelf.  See 
tlie  article  Lens  for  further  information. 

* 

Foundation  and  Theory  of  Jingle  Microscopes.  If  an  objeCt  AB 
(Plate  1 51,  fig.  50, J  be  placed  in  the  focus  of  a  fmall  convex  lens, 
or  a  Ample  microfcope  D  E,  and  rhe  eye  be  applied  clofe  to  the  other 
fide  of  the  microfcope,  the  object  zvill  be  fecit  dlflinB ,  in  an  ere  Ft  ftuation, 
and  magnified  in  the  ratio  of  the  dijiance  of  the  focus  to  the  diflance  wherein 
objeCts  are  to  be  placed  to  be  feen  dfiinfily  by  the  naked  eye. 

For  the  objeCf  A  B  being  placed  in  the  focus  of  the  convex  lens 
DPI,  the  ravs  ifftiing  from  the  feveral  points  thereof,  after  refrac¬ 
tion. 
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tion,  will  be  parallel  to  each  other:  confcquenrly  the  eve  will  fee 
it  cl  i  ill  nftly ,  by  v  i  rtue  o:  what  is  proved  under  the  w<  rd  telescope. 

Farther,  fince  one  of  the  rays  A  F,  proceeding  from  the  point  A, 
after  refraction,  becomes  parallel  to  the  incident  rav  ;  and  therefore, 
fetting  afide  the  thicknefs  of  the  lens,  is  found  direftly  againlt  it  • 
and  the  fame  holds  trumf. all  the  other  r.us  carried  to  rhe'eye;  the 
rays  A  F  and  B  F,  to  which  the  reft  coming  from  A  and  B  are1  pa¬ 
rallel,  will  enter  the  eye  in  the  fame  manner  as  if  they  entered 
without  paffing  through  the  lens;  and  therefore' appear  er  eft,  as  if 
the  lens  were  away, 

Eafily,  it  is  manifeft,  that  the  objeft  A  B  will  be  feen  under 
the  fame  angle  as  if  viewed  by  the  naked  eye  :  hut  lince  it  appears 
very  diltinit:  (whereas  to  the  naked  eye,  at  the  fame  diftar.ee,  it 
Would  appear  extremely  confufcd),  it  is  the  fame  thing  as  if  the 
object  (houlci  feem  removed  to  the  diftance  FH,  wherein  it  is  viewed 
with  equal  d  ftinftnffs,  and  under  the  fame  angle:  the  diameter  of 
the  objeft  A 13,  therefore,  will  be  to  the  apparent  diameter  IK,  as 
FC  to  FH,  i.  e.  as  the  diftance  of  rhe  focus  of  the  lens  to  the  dif¬ 
tance  wherein  an  objeft  is  to  be  placed,  in  order  to  view  it  diftinftly. 
Since, therefore,  the  interpofnibn  of  the  glafs  has  no  other  effeft  than 
to  render  the  appearance  diftinft,  by  helping  the  eye  to  increafe  the 
refraftion  of  the  rays  in  each  pencil,  it  is  pjain  that  the  greater  ap¬ 
parent  magnitude  is  inttiely  owing  to  a  nearer  view  than  could  be 
taken  by  the  naked  eye. 

Huygens,  in  his  Dioptrics,  takes  it  for  granted, that  an  objeft, feen 
with  the  naked  eye,  is  then  in  it’s  utmoft  dijtinftnefs  when  feen  at 
the  diftance  of  eight  digits,  or  tenths  of  a  four ;  which  agrees  pretty 
near  with  the  oblervations  of  others,  who  make  the  neared  limit  of 
diftinft  vilion  to  be  eight  inches.  So  that  if  the  glafs  be  a  fmall  round 
globule,  whole  focal  diftance  is^u-ot  an  inch,  this  globule  will  mag¬ 
nify  as  8  to  -Jc,  or  as  160  to  1 . 

^  Laws  of  Jingle  Microscopes,  i.  Simple  microjcbpes  magnify  the 
diameter  of  the  objeft  AB  in  the  ratio  ot  the  diftance  of  the  focus 
FC  to  an  interval  Of  eight  digits:  v.  gr.  if  the  femidiameter  of  a 
lens,  equally  convex  on  both  tides,  be  half  a  digit,  and  con'equently 
it’s  focal  diftance  the  fame  ;  A  B  :  I  K  : :  f  :  8  :  :  1 :  16  ;  that  is,  the 
diameter  of  the  objeft  will  be  incvealed  in  a  fedecuple  proportion, or 
Ss  fixteen  to  one.  2.  Since  the  diftance  FH  is  conftanr,  viz.  eight 
digits;  by  how  much  tire  diftance  of  the  focus  FC  is  fmaller,  fo 
much  the  fmaller  ratio  will  it  have  to  F  H  ;  confequently,  the  dia¬ 
meter  of  the  objeft  will  be  fo  much  the  more  magnified.  3.  Since, 
in  plano-convex  lenfes,  the  diftance  of  the  focus  is  equal  to  the  dia- 
merer  ;  and,  iTi  lenfes  equally  convex  on  both  tides,  to  the  femidi¬ 
ameter  :  fimple  tnicrofcopes  will  enlarge  the  diameter  fo  much  the 
more,  as  they  are  fegments  of  fmaller  fpheres.  4.  If  the  diameter 
cf  the  convexities  of  a  plano-convex  lens,  and  a  lens  convex  on 
both  Tides,  be  the  fame,  viz.  1  ;  the  diftance  of  the  focus  of  the 
firft  will  be  1,  of  the  fecond \  :  confequently,  the  femidiameter  of 
the  objeft  AB  will  be  to  the  apparent  one,  in  the  firft  cafe,  as  1  to 
8 ;  in  the  latter,  as  ^  to  8  ;  i.  e.  as  1  to  16.  A  lens,  therefore,  convex 
on  both  fides,  magnifies  tuice  as  much  as  a  plano-convex  lens. 

As  the  whole  depends  on  a  juft  and  Heady  fit ua tion  of  objefts  with 
regard  to  the  lens,  various  methods  have  been  contrived  to  that  end  ; 
whence  we  have  feveral  different  kinds  of  finglc  microjcopes.  The 
moft  fimple  is  as  follows. 

X.  A  Bffig.  51,)  is  a  little  tube,  to  one  of  whofe  bafes,  B  C,  is 
fitted  a  plain  glafs,  to  which  an  objeft,  viz.  a  gnat,  wing  of  an  in- 
feft,  down,  or  the  like,  is  applied  ;  to  the  bale  A  D,  at  a  proper 
diftance  from  the  objeft,  is  applied  a  lens  convex  on  both  fides, 
whofe  femidiameter  is  about  half  an  inch  ;  the  plain  glafs  is  turned 
to  the  fun,  or  the  light  of  a  candle,  and  the  objeft  is  feen  magni¬ 
fied  ;  and,  if  the  tube  be  made  to  draw  out,  lenfes  of  different  fpheres 
may  be  ufed. 

Again,  a  lens,  convex  on  both  fides,  is  inclofed  in  a  cell  AC, 
Cfid’52’)  and  by  a  ferew  H  is  there  fallened  J  through  the  pedeftal 
CD  paffesa  long  ferew,  by  means  whereof,  and  the  female  ferew  I, 
a  ftyle  or  needle,  fixed  perpendicular  to  it’s  extreme,  is  kept  firm  at 
any  diftance  from  the  lens  :  in  E  is  a  little  tube,  on  which,  and  on 
the  point  G,  the  various  objefts  are  to  bedifpoled:  thus  there  may 
be  lenfes  of  various  fpheres  applied. 

2.  But  the  microjcope  which  is  found  to  anfwer  the  end  beft,  is  Mr. 
Wilfon’s  pocket  microjcope ,  which  has  nine  different  magnifying 
glaffes,  eight  of  which  may  be  ufed  with  two  different  inftruments, 
for  better  applying  them  to  variousobjefts.  One  of  thefc  inltruments 
is  reprefented  at  A  A  BB  (Jig.  53,)  and  is  made  of  ivory  or  brafs  ;  it 
hasthreethin  brafsplatesat  E,ancia  fpiral  lpringotfteel-wireH  with¬ 
in  it ;  to  one  of  the  thin  plates  of  brafs  is  fixed  a  piece  of  leather  F, 
with  a  fmall  furrow,  G,  both  in  the  leather  and  brafs  to  which  it  is 
fixed;  in  one  end  of  this  inftrument  there  is  a  long  ferew  D,  with 
a  convex  glafs  C,  placed  in  the  end  of  it :  in  the  other  end  of  the 
inftrument  there  is  a  hollow  ferew  00;  wherein  any  of  the  magnify- 
ing  glafies,  M,  areferewed,  when  they  are  to  be  made  ufe  of.  1  he 
nine  different  magnifying  glafies  are  all  fet  in  ivory,  eight  of  which 
are  fet  in  the  manner  expreffed  at  M.  The  greatelf  magnifier  is 
marked  upon  the  ivory,  wherein  it  is  fet,  with  N°  1,  the  next  N°2, 
.and  fo  on  to  N°8  ;  the  ninth  glafs  is  not  marked,  but  is  fet  in  the 
manner  of  a  little  barrel  box  of  ivory,  as  at  b.  At  e  e  is  a  flat  piece 
of  ivory,  whereof  there  are  eight  belonging  to  this  fet  of  microjcopes 
(though  any  one  who  has  a  mind  to  keep  a  regifler  of  objefts  may 
have  as  many  of  them  as  he  pleafes) ;  in  each  of  them  are  three  holes 
///;  wherein  three  or  more  objefts  are  placed  between  two  thin 
glaffes,  or  talcs,  when  they  are  to  be  ufed  with  the  greater  magnifiers. 

1  he  ufe  of  the  inltrument  A  A  BB  is  this.  Having  taken  the 
hand  W  from  the  inftrument  in  fig.  54,  and  ferewed  it  upon  the  but¬ 
ton  S,  take  one  of  )Our  fiat  pieces  of  ivory  e  e,  or  Aiders  ^if  you 
pleafe  to  call  them  foj, and  Hide  it  betwixt  the  two  thin  platesof  brafs 
atii,  through  the  body  of  the  microjcope,  fo  that  the  objeft  you  in¬ 
tend  to  look  upon  be  juft  in  the  middle  :  remarking  that  you  put 
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that  fide  of  the  plate  where  the  brafs  rings  are,  fartheft  from  rhe 

Ca  c  '<  t1en  }’0U  arC  t0  ^CreW  int0  00  (thc  hollw  ferew. in  the 
end  of  the  body  of  your  microfcope)  the  3d,  4th,  5th,  6th,  or  7th 

magnifying  glafs  M;  which  being  done,  put  the  end  A  A  clofe  to 
your  eye,  and  while  you  are  looking  through  vour  magnifying  glafs 
upon  the  objeft,  you  are  to  ferew  in  or  out  the  long  ferew  D, 
winch  moving  round  upon  the  leather  F,  held  tight  to  it  by  the  fpiral 
wire  H,  will  bring  your  objeft  to  the  true  diftance;  which  you  will 
know  by  feeing  n  clearly  and  diftinftly:  but  fince  in  the  greater  mag¬ 
nifiers  you  can  fee  but  a  fmall  part  of  the  objeft,  viz.  the  legs  or 
claws  of  a  flea  ;  while  you  are  looking  upon  any  part  of  the  objeft, 
1  you  taKe  hold  of  the  end  of  the  plate  or  Aider  e ey  whereon  the  ob- 
jeft  lies,  and  move  it  gentlv,  you  may  fee  the  whole  objeft  fuccef- 
iively,  ur  any  part  of  the  objeft  you  pleafe  ;  and  if  that  part  of  the 
objeft  you  ddign  to  look  upon  be  outof  the  true  diftance,  remem¬ 
ber  your  end  ferew  D  can  always  bring  it  in,  by  ferewing  it  one  wav 
or  rhe  other.  & 

After  this  manner  may  be  feen  all  tranfparent  objefts,  duft  li¬ 
quids,  crvftals  of  fairs,  fmall  infefts,  fuch  as  fleas,  mites,  &c.*  If 
they  be  infefts  that  will  creep  away,  or  fuch  objefts  as  one  intends 
to  keep,  they  may  be  placed  between  the  two  regifter  glafies  f  f 
For  by  taking  out  (with  the  point  of  a  pen-knife  or  fmall  plyers)  the 
ring  that  keeps  in  the  glafies //,  where  the  objeft  lies,  they  will  fall 
out  of  themfelves  ;  fo  that  you  may  lay  the  objeft  between  the  two 
hollow  fides  of  them,  and  put  the  ring  in  as  it  was  before ;  but  if 
the  objefts  be  duft  or  liquids,  a  finall  drop  of  the  liquid,  or  a  little 
of  the  duft  laid  on  the  outfide  of  the  glafs  f  f\  and  applied  as  before, 
will  be  feen  very  eafily. 

As  to  the  firft,  fecond,  and  third  magnifying  glafies,  being  marked 
with  a  -j-  upon  the  ivory  wherein  they  are  let,  they  are  only  to  be 
ufed  with  thofe  plates  or  Aiders  that  are  alfo  marked  with  a  4-, 
wherein  the  objefts  are  placed  between  two  thin  talcs  ;  becaufc  the 
thicknefs  of  the' glafies  in  the  otherplatesor  Aiders,  hinders  the  objeft 
from  approaching  to  the  true  diftance  from  thefe  greater  magnifiers. 
B  .t  the  manner  of  ufing  them  is  the  fame  with  the  former  ;  only  re¬ 
nt  mber  to  be  ear  ful  when  you  putin  or  pull  out  the  plate  or  Aider 
ee,  whereon  the  objeft  lies,  or  move  it  from  one  objeft  to  another, 
not  to  let  it  rub  your  magnifying  glafs  ;  which  is  done  by  unferew- 
ing  a  little  the  end  ferew  D,  when  you  put  in  or  pull  out  your  plate, 
or  move  it  f.om  one  objeft  to  another. 

For  feeing  the  circulation  of  the  blood  at  the  extremities  of  the 
arteries  and  veins,  in  the  tranfparent  parts  of  fifties’ tails.  See.  there 
are  two  glafs  tubes,  the  one  bigger  and  the  other  leffer,  as  expreffed 
z[gg>  wherein  the  fifli  is  to  be  put  ;  when  thefe  tubes  are  to  be 
ufed, you  ai  e  to  unferew  the  end  ferew  D  in  the  body  of  the  microfcope, 
until  the  tube  g  g  can  be  received  eafily  into  that  little  cavity  G  of 
the  brafs  plate  fattened  to  the  leather  F,  under  the  two  thin  plates 
of  brafs  at  E.  When  the  tail  of  your  fifti  lies  flat  to  the  glafs  tube, 
fet  itoppofite  to  vour  magnifying  glafs,  and  by  ferewing  in  or  out 
your  end  ferew  D,  as  is  faid  before,  you  may  eafily  bring  it  to  the 
true  diftance,  and  fee  the  blood  circulate  with  great  pleafure. 

If  you  would  fee  the  blood  circulate  in  a  frog’s  foot,  chooie  fuch 
a  frog  as  will  juft  go  into  your  tube  ;  then  with  a  little  ftick  expand 
the  hinder  foot  of  the  frog,  and  apply  it  clofe  to  the  fide  of  the  tube, 
observing  that  no  part  of  the  frog  hinders  the  light  from  coming  on 
it’s  foot ;  and  when  you  have  it  at  the  juft:  diftance,  by  means  of  the 
ferew  D,  as  abovefaid,  you  will  fee  the  rapid  motion  of  the  blood  in 
it’s  veffels,  which  are  very  numerous,  in  the  tranfparent  thin  mem¬ 
brane  that  is  between  the  frog’s  toes.  For  this  objeft  the  4th  and 
5th  magnifiers  will  do  very  well  ;  but  you  may  fee  the  circulation 
in  the  tails  of  water-newts  with  the  6th  and  7th  glafies,  becaUfe  the 
globules  of  the  blood  of  thofe  newts  are  as  big  again  as  the  globules 
of  the  blood  of  frogs  or  fmall  fifh. 

The  circulation  cannot  fo  well  be  feen  by  the  firft,  fecond,  and 
third  magnifiers,  becaufe  the  thicknefsof  th’eglafs  tube  wherein  the 
fifh  lies,  hinders  the  approach  of  the  objeft  to  the  focus  of  the  mag¬ 
nify  ing-gl  a  fs. 

The  other  inftrument  (Jig.  54, J  is  made  of  brafs  or  prince’s  metal, 
with  joints  PPP  to  turn  eafily  any  way,  and  with  a  fmall  pair  of 
tongs  G  G,  which  open  at  the  points  K,  by  preffmg  together  the 
two  heads  of  the  pins  I  I,  for  taking  up  of  objefts.  At  the  other 
end  of  thefe  tongs  G  G,  is  ferewed  on  a  round  piece  of  black  wood 
H,  with  a  piece  of  ivory  let  into  if,  for  placing  opake  objefts  on, 
According  to  their  difference  of  colour.  Upon  the  end  I,  there  is  a 
ferew,  upon  which  the  glafs  b  fet  in  the  barrel-box  may  be  ferewed. 
When  the  other  glafies  are  to  be  ufed,  there  is  a  ring  R  of  brafs  to 
be  ferewed  on  the  end  L,  into  which  ring  all  the  other  glaffes  M 
may  be  ferewed.  So  that  when  any  objeft  is  taken  up  in  the  points 
of  the  tongs  K,  or  laid  upon  the  other  end  H,  it  may  very  eafily  (as 
one  who  fees  the  inftrument  will  perceive)  be  applied  to  the  true 
focal  diftance  of  any  of  the  glaffes  M,  by  the  help  of  the  joints  PPP, 
and  by  means  of  the  ferew  C,  with  the  wheel  D,  which,  being  regu¬ 
lated  by  a  fpring  N,  will  bring  the  objeft  to  the  exaft  diftance  for 
diftinft  vifion. 

The  glafs  placed  in  the  manner  of  a  barrel-box  at  b,  is  only  to 
be  ufed  with  the  brafs  inftrument  (or  in  your  hand),  being  the  lead 
magnifier  for  greater  objefts,  fuch  as  flies  and  common  infefts,  re¬ 
membering  to  put  the  hole  b  next  to  your  eye. 

In  the  viewing  objefts,  one  ought  to  be  careful  not  to  hinder  the 
light  from  tailing  upon  them,  by  the  hat,  peruke,  or  any  other  thing, 
eipecially  in  looking  at  opake  objefts  ;  for  nothing  can  be  feen  with 
the  beft  of  glaffes,  unlefs  the  objeft  be  at  a  due  diftance,  with  a 
fufficient  light.  The  beft  lights  for  the  [  kites  or  Aiders,  where  the 
objeft  lies  between  the  twoglafics,  is  a  clear  tky-light,  or  where  the 
fun  fhineson  any  white  thing,  or  the  reflcftion  ot  the  light  from  a 
looking-glafs.  The  light  of  a  candle  is  likewife  good  for  the  view¬ 
ing  of  very  fmall  objefts,  though  it  be  a  little  uneaiy  to  thofe  who  are 
not  praftifed  in  microjcopes  to  find  it  out.  The  only  ufe  of  the  con- 
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vex  lens  at  C  is  to  colleft  the  light  into  a  narrower  compafs  where 
it  falls  upon  the  object ,  after  it  has  paiTcd  through  a  moderate  hole 
in  the  leather  F. 

For  the  convenience  of  thofe  who  would  draw,  or  make  any 
fketches  or  deligns  of  mierf apical  objects,  they  may  alfo  have  a  [  e- 
dellal  to  fix  the  two  inltrumcnrs  above  deferibed,  and  make  them 
ftationaiy  to  any  convenient  light.  This  pedefial  may  be  placed  on 
a  table  ;  and  after  the  object  and  light  are  fixed,  as  many  perfons  as 
pleafe  may  view  the  fame,  without  any  trouble  or  difficulty  in  find¬ 
ing  the  fight.  What  has  been  faid  hitherto,  is  to  be  underfioodof 
lenticular  mi  oof  copes  ,  for  fpherical  ones,  their  doctrine  will  be  un- 
derfiood  from  what  follows. 

If  dn  objeft  A  B  ('Jig.  55,)  be  placed  in  the  focus  of  a  glafs  fphe- 
rule  F,  and  the  eye  be  behind  it,  v.  gr.  in  the  focus  G  ,  the  objeft 
will  be  feen  diftinft,  in  an  ereft  fituation,  and  magnified,  as  to  it’s 
diameter,  in  a  ratio  of^  of  the  diameter  E  I,  to  the  diftance  at 
which  objefts  are  to  be  placed  to  be  feen  diftin&ly  with  the  naked  eye. 

The  firft  part  of  the  propofition  is  proved  in  the  fame  manner  of 
fpheres,  as  of  lenfes.  As,  then,  a  good  eye  fees  an  object  diftinftly 
at  the  difiance  of  eight  digits,  a  glafs  fpherule  will  enlarge  the  dia¬ 
meter  of  an  objeft  in  a  ratio  of  of  the  diameter  to  8  digits.  Sup- 
pofe,  then,  the  diameter  of  the  fpherule  F'  I  of  a  digit,  C  E  will  be 
“ v<r*  an(^  F i  and  therefore  F  -{-To  — tV  Confe- 

qucntly,  the  true  diameter  of  an  object  is  to  it’s  apparent  one  as  in 
the  ratio  of'yW  to  8  ;  i.  e.  as  3  to  300,  or  as  1  to  106  nearly. 

Now  a  lens,  convex  on  both  lidcs,  increafes  the  diameter  in  a 
ratio  of  the  femidameter  to  the  fpace  of  eight  digits  ;  wherefore  k 
having  a  1  efs  ratio  to  8  than  |,  if  a  lens  and  a  fpltere  have  the  fame 
diameter,  the  former  will  magnify  more  than  the  latter:  and  pretty 
much  after  the  fame  manner,  it  may  be  (hewn,  that  a  fpherc,  of  a 
lefs  diameter,  magnifies  more  than  another  of  a  large  one. 

The  method  of  cajling  Hale  glafs  fpherule s  for  Microscopes,  are 
various.  The  firlt  perfon  who  improved  lingle  microjapes  by  ufing 
fmall  globules  of  glafs,  made  by  melting  them  in  ihe  flame  of  a 
candle,  was  Hartfocker,  who  thus  difeovered  the  animalcula  in 
femine  mafeulino,  and  laid  the  foundation  of  a  new  fyrtem  of 
Generation.  Wolfius  deferibes  the  following  method  of  making 
globules  of  this  kind  :  a  final!  piece  of  very  fine  glafs,  flicking  to 
the  wet  point  of  a  fieel  needle,  is  to  be  applied  to  the  extreme  bluifh 
part  of  the  flame  of  a  lamp,  or  which  is  better,  to  the  flame  of  fpirit 
of  wine,  to  prevent  it’s  being  blackened  :  being  there  melted,  and 
run  into  a  little  round  drop,  it  is  to  be  removed  from  the  flame, 
upon  which  it  inftantly  ceafes  to  be  a  fluid  ;  folding,  then,  a  thin 
plate  of  brafs,  and  making  very  fmall  fmooth  perforations,  fo  as  nqt 
to  leave  any  roughnefs  on  the  furfaces  ;  and,  farther,  fmoothing 
them  over,  to  prevent  any  glaring,  fit  the  fpherule  between  the  plates 
againft  the  apertures,  and  put  the  whole  in  a  frame,  with  objefts 
convenient  for  obfirvation. 

Mr.  Adams  gives  another  method,  thus  :  take  a  piece  of  fine 
window .glafs,  and  raife  it,  with  a  diamond,  into  as  many  lengths 
as  you  think  needful,  not  exceeding  an  eighth  of  an  inch  in  breadth  : 
then  holding  one  of  thefc  lengths  between  the  fore-finger  and  thumb 
of  each  hand,  over  a  very  fine  flame,  till  the  glafs  begins  to  foften, 
draw  it  out  till  it  be  as  fine  as  a  hair,  and  break  ;  then  applying 
each  of  the  ends  into  the  purefl  part  of  the  flame,  you  have  two 
fpheres  prefently,  which  you  may  make  larger  or  lefs,  at  pieafure  : 
it  they  flay  long  in  the  flame,  they  will  have  fpots  ;  fo  they  muff 
be  drawn  out  immediately  after  they  are  turned  round.  As  to  the 
ftem,  break  it  off  as  near  the  ball  as  poflible  ;  and,  lodging  the 
remainder  of  the  flem  between  the  plates,  by  drilling  the  hole 
exaftly  round,  all  the  protuberances  are  buried  between  the  plates  ; 
and  the  microjcope  performs  to  admiration. 

Mr.  Butterfield  recommends,  for  making  glafs  globules  clear  and 
without  fpccks,  the  flame  of  a  lamp,  made  w  ith  rectified  fpirit  of 
wine,  and  inftead  of  a  cotton  wdek,  fine  filver  wire,  doubled  like  a 
fkain  of  thread  ;  then  having  beaten  fome  fine  glafs  to  powder,  and 
walked  it  clean,  he  direfts  to  take  a  little  of  it  upon  the  (harp  point 
of  a  filver  needle,  w-etted  with  fpittle,  and  to  hold  it  in  the  flame, 
turning  it  about  till  it  melts,  and  becomes  quite  round.  When 
many  globules  are  thus  formed,  he  rubs  them  with  foft  leather  ; 
and  having  fcveral  (mail  pieces  of  thin  brafs  plares,  twice  as  long 
as  they  are  broad,  he  doubles  them  up  into  the  form  of  a  fquare^ 
and  pufhes  a  fine  hole  through  the  middle  of  them;  and  having 
rubbed  off  the  burr  about  the  holes  with  a  whetflone,  and  blackened 
the  infideof  the  plates  with  the  fmoke  of  a  candle,  he  places  a  glo¬ 
bule  between  the  two  holes,  and  tacks  the  plates  together  with  two 
or  three  rivets. 

After  thefe  manners  mayfpheres  be  made  much  fmaller  than  any 
lens  ;  fo  that  the  befl  fingle  microfcopes,  or  thofe  which  magnify  the 
mofl,  are  made  thereof.  For  fuppofe  the  diameter  of  a  fpherulf  to 
be  T‘T  of  a  digit,  the  difiance  of  it’s  focus  will  beyT  ;  and  therefore 
it’s  real  diameter  to  it’s  apparent  one,  as  ^  1  that  is,  asyt 

to  8,  or  as  3  to  512;  or,  laflly,  as  1  to  170.  The  furface  of  an 
objeft,  therefore,  will  be  incrcaied  by  it  in  the  proportion  of  1  to 
28900,  and  it’s  bulk  in  a  ratio  of  1  to  4913000. 

M.  Lieuwenhoeck  and  M.  Mufchenbrocck  havefucceeded  very 
well  in  fpherical  microfcopes  ;  and  the  apparatus  of  the  latter  is  much 
commended  ;  but  we  forbear  any  deferiptions  thereof  ;  it  being  eafy 
for  any,  who  conliders  the  (trufture  of  thofe  confiding  of  lenies,  to 
conceive  how  thofe  of  fpheres  may  be  contrived. 

M.Liciiwcnhceck’s  microfcopes  w'ere  all  fingle  ones  ;  each  of  them 
confuting  of  a  fmall  double  convex  glafs  fet  in  a  focket,  between  tw  o 

kVa*  rivettccl  together,  and  pierced  with  a  fmall  hole  ;  and 
the  object  w'as  placed  on  the  point  of  a  needle,  fo  contrived,  as  to 
be  p.aced  at  any  difiance  from  the  lens.  If  the  objefts  were  folid, 
he  (aliened  them  with  glue  ;  and  if  they  w-ere  fluid,  or,  on  other 
accounts,  required  to  be  Ipread  on  glafs,  he  placed  them  on  a  fmall 
ptefe  of  Mufcovy  talc,  or  glafs  blown  very  thin,  which  he  after- 
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I  wards  glued  to  his  needle.  He  had,  however,  a  different  apparatus 

I  for  view  ing  the  circulation  of  the  blood,  which  he  could  fix  to  the 
fame  microfcopes.  Thofe  which  he  bequeathed  to  the  Royal  So¬ 
ciety  were  contained  in  a  fmall  Indian  cabinet,  in  rhe  drawers  of 
which  were  thirteen  little  boxes  or  cafes,  in  each  of  which  were  two 
microfcopes,  neatly  fitted  up  in  filver  ;  and  both  the  glafs  and  the  ap¬ 
paratus  were  made  with  his  own  hands.  The  greateft  magnifier 
among  thefe  enlarged  the  diameter  of  an  objeft  about  160  times. 

F he  fmallefi  globules,  and  confequently  the  greateft  magnifiers 
for  microfcopes  that  have  yet  been  executed,  were  made  by  F.  Di 
Torre  of  Naples,  w  ho,  in  1765,  fen t  four  of  them  to  the  Royal 
Society.  The  largeft  of  them  was  only  two  Paris  points  in  dia¬ 
meter,  and  is  faid  to  magnify  the  diameter  of  an  objeft  640  times 
the  fecond  was  thefize  of  one  Paris  point,  magnifying  the  diameter 
1 280  times,  and  the  third  no  more  than  one  half  of  a  Paris  point,  or 
the  144th  part  of  an  inch  in  diameter,  and  was  faid  to  magnify  the 
diameter  of  an  objeft  2560  times,  and  confequently  the  fquare  of 
(uch  diameter  6,553,600  times.  But  fince  the  focus  of  a  glafs  glo¬ 
bule  is  at  the  difiance  of  one-fourth  of  it’s  diameter,  and,  therefore, 
that  of  the  third  globule  of  Di  Torre,  above-mentioned,  only  the 
576th  part  of  an  inch  diftant  from  the  objeft;  it  muif  be  with  the 
urmoft  difficulty  that  globules  fo  minute  as  thefe  can  be  employed  to 
any  purpofe  ;  and  Mr.  Baker,  to  whole  examination  they  were  refer¬ 
red,  confiders  them  as  matters  of  curiofity  rather  than  of  real  ufe. 

Water  Microscope.  Mr.  S.  Grav,  and,  after  him,  Wolfius/ 
and  others,  have  contrived  water-microfcopes ,  confiding  of  fphertiles,- 
or  lenfes  of  water,  inftead  of  glafs,  fitted  up  fomewhat  after  rhe 
manner  of  thofe  above-mentioned  (as  fpheres  of  wafer  may  belike-’ 
wife  ufed  inftead  of  glafs  in  any  of  the  common  microfcopes.)  But 
fincq  the  di  fiance  of  a  focus  of  a  lens  or  fphere  of  water  is  greater 
than  of  one  of  glafs  (the  fpheres  whereof  they  are  figments  being 
the  fame),  water-microfcopes  magnify  lefs,  and  are  therefore  lefs 
eftcemed  than  thofe  of  glafs.  The  fame  Mr.  Gray  firft  obferved, 
that  a  fmall  drop  or  hemifpherule  of  water,  held  to  the  eye  by  can¬ 
dle-light,  or  moon-light,  without  any  other  apparatus,  magnified 
the  animalcule  contained  in  it,  vaftly  more  than  any  other  microfcope. 
The  reafon  is,  that  the  rays,  coming  from  the  inteiior  furface  of  the 
firft:  hemifphere,  are  reflected  fo  as  to  fall  under  the  fame  angle  on 
the  furface  of  the  hind  hemifphere,  to  wffiich  the  eye  is  applied,  as  f 
they  came  from  the  focus  of  the  fpherule  ;  whence  they  are  propa¬ 
gated  to  the  eye  in  the  fame  manner  as  if  the  objefts  were  placed 
without  the  fpherule  in  it’sfocdis. 

Hollow  glafs  fpheres,  of  the  diameter  of  about  half  a  digit,  filled 
with  fpirit  of  wine,  are  frequently  ufed  for  mictofcopes  ;  but  they  do 
not  magnify  near  fo  much. 

Theory  of  compound,  or  double  Microscopes.  Suppofe  an  objeft 
glafs  E  D,  (fig.  50,)  the  fegmentof  a  very  fmall  fphere,  and  the  ob¬ 
jeft  A  B  placed  without  the  focus  F. 

Suppofe  an  eye-glafsG  tl,  convex  on  both  fides,  and  the  fegment 
of  a  fphere  greater  (though  not  too  great)  than  that  of  D  E ;  and  let 
it  be  fo  difpofed  behind  the  objeft,  as  that  ifCF::CD::CL: 
C  K  ;  the  focus  of  the  eye-glafs  may  be  in  K. 

Laftly,  fuppofe  LK:  LM  :  :  LM  :  LI. 

If,  then,  O  be  the  place  wherein  an  objeft  is  feen  diftinft  with 
the  naked  eye  ;  the  eye,  in  this  cafe,  being  placed  in  I,  will  fee  the 
objeft  A  B  diftinftly,  in  an  inverted  fituation,  and  magnified  in  a 
compound  ratio  of  M  K  to  L  K,  and  L  C  to  C  O  ;  as  is  proved  from 
the  laws  of  dioptrics  ;  i.  e.  the  image  itfelf  is  larger  than  the  objeft, 
and  we  are  able  to  view  it  diftinftly  at  a  lefs  diftance.  E.  gr.  If 
the  image  be  twenty  times  larger  than  the  objeft,  and  by  the  help 
of  the  eye-glafs  we  are  able  to  view'  it  five  times  nearer  than  we 
could  have  done  with  the  naked  eye,  it  will,  on  both  thefe  accounts, 
be  magnified  5  times  20,  or  100  times. 

Laws  of  double  Microscopes.  1.  The  more  an  objeft  is  mag¬ 
nified  by  the  microfcope,  the  lefs  is  it’s  field,  i.  e.  it  takes  the  lefs  of 
it  in  at  one  view. 

2.  To  the  fame  eye-glafs  may  be  fucceffively  applied  objeft- 
glaffes  of  various  fpheres,  foas  that  both  the  intire  objefts,  but  lefs 
magnified,  and  their  fcveral  parts,  much  more  magnified,  may  be 
viewed  through  the  fame  microfcope.  In  which  cafe,  on  account  of 
the  different  diftances  of  the  image,  the  tube  L  K,  in  which  the 
lenfes  are  fitted,  fhoukl  be  made  to  draw  out.  For  the  proportion 
of  the  objcft-glafs  to  the  eye-glals  fome  commend  thefubduple  ratio, 
and  fome  the  fubfefquifextile.  De  Chales  will  have  the  femidia- 
meter  of  the  convexity  of  the  objeft-glafs  to  be  |  of  a  digit,  or,  at 
moft,  i,  in  the  eye-glafs  an  intire  digit,  or  even  if.  Cherubin 
makes  the  femidiameter  of  the  objeft-glafs,  f,  f,  or  f  of  a  digit ; 
the  femidiameter  of  the  eye-glafs  if,  or  if  of  a  digit. 

3.  Since  it  is  proved,  that  the  diftance  of  the  image  L  K  from  the 
obj eft- glafs  DE  will  be  greater,  if  another  lens,  concave  on  both 
fides,  be  placed  before  it’s  focus  ;  it  follows,  that  the  objeft  will  be 

'  magnified  the  more,  if  fuch  a  lens  be  here  placed  between  the  ob- 
jeft-glals  D  E,  and  the  eye-glafs  G  H.  Such  a  microfcope  is  much 
commended  by  Conradi,  wffio  ufed  an  objeft-lens,  convex  on  both 
fides,  whofe  femidiameter  was  two  digits,  it’s  aperture  equal  to  a 
muftard-feed  ;  a  lens,  concave  on  both  fides,  12,  or  at  moft  16  di¬ 
gits  ;  and  an  eye-glafs,  convex  on  both  fides,  of  6  digits. 

4.  Since  the  image  is  projefted  to  the  greater  diftance,  the  nearer 
another  lens,  of  a  figment  of  a  larger  fphere,  is  brought  to  the  ob- 
jeft-glafs  ;  a  microfcope  may  be  compofed  of  three  lenfes,  which  will 
magnify  prodigioufly. 

5.  From  thefe  confiderafions  it  follows,  that  the  objeft  will  be 
magnified  the  more,  as  the  eve-glafs  is  the  fegment  of  a  fmaller 
fphere  ;  but  the  field  of  vifion  w  ill  be  the  greater,  as  the  fame  is  a 
fegment  of  a  larger  fphere.  If,  rhen,  two  eye-glafles,  the  on?  a  fig¬ 
ment  of  a  larger,  the  other  of  a  fmaller  fphere,  be  fo  combined,  as 
that  the  objeft  appearing  very  near  through  them,  i.  e.  not  farther 
diftant  than  the  focus  of  the  firft,  be  yet  diltinft  ;  the  objeft,  at  the 
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fame  time,  will  be  exceedingly  magnified,  and  the  field  of  vifion 
much  greater  than  if  only  one  lens  was  ufed  ;  and  the  objed  will  be 
(fill  more  magnified,  and  the  field  enlarged,  if  both  the  object  and 
eye-glai's  be  double.  But  in  regard  an  objed  appears  dim,  when 
viewed  through  fo  many  glades,  part  of  the  rays  being  rdhdcd  in 
palling  through  each,  the  multiplying  of  lenfes  is  not  advisable  ; 
and  the  bell,  among  compound  murofopes,  are  thofe  which  conlilt 
of  one  objed-glafs,  and  two  tye-glaifes. 

Dr.  Hooke  tells  us,  in  the  preface  to  his  Micrography,  that  in 
moll  of  his  observations  he  ufed  a  microfcope  of  this  kind,  with  a 
middle  eye'-glals  of  a  cunfiderable  diameter,  when  he  wanted  to  fee 
much  of  the  objed  at  one  view,  and  took  it  out  when  he  would  ex¬ 
amine  the  fmall  parts  of  an  objed  more  accurately;  for  the  fewer 
refradions  there  are,  the  more  light  and  clear  the  objed  appears. 

For  a  mi cr of  cope  of  three  lenfes,  De  Chales  commends  an  objed- 
glafs  off  or  a  ot  a  digit ;  and  the  firft  eye-glafs  he  makes  2,  or  2\ 
digits;  the  dilfance  between  the  objed-glafs  and  eye-gbfs  about 
twenty  lines.  Cotiradi  had  an  excellent  microjcope ,  the  objed-glals 
whereof  was  hall  a  digit,  and  the  two  eye-glaflcs  (which  were  placed 
very  near)  four  digits  ;  but  it  anfwered  bell,  w  hen,  in  lieu  of  the 
objed-glafs,  he  ufed  two  glades,  convex  on  both  lides,  their  fphere 
about  a  digit  and  a  half,  or  at  moft  two,  and  their  convexities  touch¬ 
ing  eaph  o.her  within  the  fpace  of  half  a  line.  Euftachius  de  Dt- 
vims/  inflead  of  an  objed-glafs,  convex  on  both  fides,  ufed  two 
plano-convex  lenfes,  whofe  convexities  touched;  Grindelius  did  the 
lame,  only  that  the  convexities  did  not  quite  touch.  Zahnius  made 
a  binocular  microfcope ,  wherein  both  eves  were  ufed. 

It  is  obferved,  that  compound  microfcopes  fomeiimes  exhibit  a  fal¬ 
lacious  appearance,  by  reprefenting  convex  objeds  concave,  and 
trice  verJ'A. 

Structure  or  mtcbanifm  of  a  double  Microscope.  The  induftry 
and  addrefs  of  our  countryman  Mr.  Marlhal,  here  deferves  to  be 
remembered  :  the  molt  commodious  double  microfcope  is  of  his  con¬ 
trivance.  In  this  the  eye-glafs  is  at  W.  (fig.  57.)  the  objed  glafs  at 
C,  the  middle  glafs  at  A  1  ;  A  is  the  cover  or  lid,  to  keep  out  the 
dull  from  the  eye-glafs  W  ;  X  is  the  place  of  the  eye,  W  a 
ferew  where  the  eye-glafs  lies;  A  1  a  ferew  where  the  middle  glafs 
lies ;  A  2  the  draw,  where  the  outermoft  tube  A  1  A  2  is  disjoined 
from  the  inner  one,  of  the  fame  length  ;  Z  the  frame  or  baits  on 
which  the  microfcope  (lands  firm  ;  T  a  fmall  drawer  in  the  frame  or 
bats,  with  a  ledge  or  till  in  it,  having  fix  partitions  to  hold  fo  many 
objed-glafles,  one  magnifying  more  than  another,  and  fixed  in 
brafs  cells  ready  to  ferew  on  at  C.  and  marked  1,  2,  3,  4,  5,  6  ; 
thefe  partitions  are  alfo  marked  1,  2,  3,  4,  5,  6  ;  ihe  other  part  of 
the  drawer  ferves  to  hold  the  objed- plate  a  ;  a  pair  of  fmall  nippers 
b,  to  tike  up,  or  handle  any  objed  conveniently;  another  objed- 
plate  d,  having  one  fide  white  and  the  other  black,  to  fix  your  ob¬ 
jed  upon,  as  biack  upon  white,  and  white  objeds  on  black.  L, 
M,  is  a  brafs  ball  and  locket,  on  which  the  whole  body  ot  the  mi¬ 
crofcope  is  moveable,  fo  as  to  lie  in  any  pulition  for  the  light.  K,  O, 
a  fquare  brafs  pillar,  on  which  the  microfcope  is  moveable  up  and 
down,  by  means  of  the  collar  E,  into  which  rite  arm  D  (holding  the 
microfcope )  is  continued.  G  another  brafs  collar  Hiding  up  and 
down  on  the  pillar  KO,  having  a  fmall  ferew  H,  by  which  it  is, 
as  occafion  lerves,  fixed  fail  to  the  faid  pillar,  at  any  height.  I  a 
large  brafs  nut,  in  whofe  center  is  a  female  (crew,  fixed  to  the  male 
ferew  F,  which  is  fixed  in  the  collar  E;  by  turning  of  which  nut  I 
(the  collar  G  being  firll  fixed  to  the  pillar  by  the  ferew  FI)  the  mi¬ 
crofcope  is  raifed  up  or  down  on  the  pillar,  and  made  to  come  nearer 
or  go  farther  from  the  objed  Pc  ;  and,  which  is  alfo  a  very  great 
advantage,  the  axis  of  the  microfcope  is  always  kept  perpendicular  to 
that  point  of  the  objed,  over  which  it  was  firit  placed  ;  fo  that  here 
is  not  the  inconvenience  which  occurs  in  other  glades,  of  often  loiing 
the  light  of  the  objed,  by  ferewing  the  glals  C  higher  or  lower. 
PO  is  a  glafs  objed-plate  fixed  in  a  brafs  frame,  whofe  arm  NN 
is  fixed  to  the  pillar  by  means  of  the  nut  O.  The  arm  N  N  hath 
in  it  a  Hit,  by  which  it  is  ealily  put  on,  or  taken  off  the  pillar,  and 
by  which  it  may  be  fixed  upon  it  at  any  dilfance.  P  a  fmall  filfi 
lying  on  the  g!afs-\plate,  that  the  circulation  of  the  blood  may  be 
feen  in  the  end  of  the  tail-fin,  at  c>  R  a  convex  glafs,  by  whofe 
help  a  bright  fpot  of  light  is  brought  from  a  candle  at  S,  (landing  on 
the  ground,  while  the  microfcope  Hands  on  the  edge  of  a  table  or 
itool,  which  fpot  of  light  c  ferves  to  render  the  circulation  more 
confpicuotts.  V  a  lead  coffin  to  be  put  on  the  filh,  to  hinder  it 
from  fprioging  away,  and  moving  his  tail  out  of  the  light.  1,2, 
3,  4,  5.  6,  are  marks  on  the  pillar  KO,  to  fhew  the  relpedive  dif- 
tances  of  the  objed-glafs  from  the  objed  you  look  upon,  according 
as  the  objed-glallcs  you  make  ufe  ot  magnify  more  or  lefs.  Thus, 
for  inflance,  if  you  ufe  the  objed  glafs  5  or  6  (either  of  which  will 
Ihew  the  circulation  of  the  blood),  you  mull  fix  the  upper  edge  of  the 
collar  E,  at  the  mark  5  or  6  on  the  pillar.  And  then  the  microfcope 
will  be  very  near  it’s  exad  dilfance  lrotn  the  objed  ;  fo  that  by  a 
fmall  turn  -or  two  of  the  nut  I  (.tie  way  or  the  other,  to  be  found  by 
trial,  you  may  foon  fit  it  ealily  to  your  owu  eye. 

By  this  riiicrojcope  liquors  alfo  may  be  very  commodioufly  exa¬ 
mined  ;  for  if  you  place  a  fmall  drop  of  any  liquor  on  the  glafs-plate 
jnll  in  the  middle  of  the  fpot  of  light  c,  the  parts  of  it  will  become 
very  vifible,  and  it’s  animalcula,  i!  it  have  any,  will  be  difeovered. 
And  thus  may  the  eels  in  vinegar,  the  fmall  creatures  in  black-pep¬ 
per  water,  or  in  waters  where  wheat,  barley,  &c.  has  been  inlufed, 
the  eels  and  other  fmall  living'  creatures  in  puddle-water,  be  as 
plainly  feen  as  b”  almolf  any  other  microfcope. 

In  the  microfcope,  in  which  the  objeds  are  illuminated  by  reflec¬ 
tion,  made  by  Mr.  Culpeper  and-Mr.  Scarlet,  as  an  improvement  of 
Mr.  Marflial’s,  the  inner  tube  a  b,  (fig.  58,)  which  Hides  in  the  outer 
cd ,  holds  all  the  glalfes.  The  eye-glafs  is  at  a  a,  the  broad  middle 
glafs  is  at  bb ,  and  the  objed-glafs  being  fet  in  a  button  at  e,  is 
lerewed  upon  the  end  of  a  narrower  tube/^;  which  being  fixed  in 
the  bafe  of  the  inner  tube,  palfes  freely  through  a  hole  in  the  Ipfe  of 


the  outer.  The  'buttons  that  contain  the  feveral  objed-glaffes  ar« 

marked  1,  2,  3,  &c.  and  the  convexity  of  ths  inner  tube  is  alfo 
marked  with  dotted  circles,  numbered  1,  2,  3,  &c.  in  order  to  bring 
that  circle  to  coincide  with  the  mouth  cc  of  the  outer  tube,  whole 
number  is  the  fame  as  that  of  the  objed-glafs  then  made  ufe  of. 
but  it  the  objed  does  not  yet  appear  quite  diltind,  the  button  e  upon 
*  the  Inout/j-  mull  be  gradually  unferewed,  to.  bring  the  glafs  nearer  to 
tie  object  placed  below  it*  Ot  thefe  glades  the  greater  magnifiers  are 
known  by  their  having  fmaller  apertures. 

1  he  bale  dd  ot  the  other  tube  is  (up  ported  by  three  brafs  pillars, 
fixed  into  a  wooden  pedeffal  b  ;  and  a  little  below  the  objed-glals 
/,  a  cucular  plate  ikl  is  lodged  like  a  ifage  between  the  pillars, 

.  three  femicircnlar  notches'  being  cut  in  it’s  circumference  to  receive 
the  pillars,  and  to  relt  upon  three  rings  that  furround  them.  Three 
Imall  brafs  circles  m  n,  with  holes  through  the  middle  of 
them,  are  to  be  placed  over  the  hole  k  in  the  middle  of  the  flage  ;  and 
then  the  ivory  plate  0  may  be  put  between  the  two  uppennofl  of 
thele  circles,  which  are  prefled  together  by  a  fpiral  fpringing  wire 
lodged  between  the  two  undermoft  ;  the  two  uppermoft  being  held 
together  by  three  fmall  figures  palling  through  three  holes  in  the  cir¬ 
cumference  of  tlie  middle  circle.  For  viewing  the  circulation  of  the 
blood,  the  button/),  on  the  under  fide  of  the  frame  of  a  broad  plane 
glafs  q  r,  being  put  through  a  Hit  i,  made  in  the  flage,  a  fmall  brafs 
plate  s,  under  the  flage,  mult  be  fhoved  inwards,  till  a  fmaller  flit 
in  it  embiaces  the  neck  of  the  faid  button  ;  and  then  the  filh  being 
laid  upon  this  glafs,  and  covered  with  the  coffin  t,  it’s  tail  may  be 
brought  exactly  under  the  objed-glafs  by  turning  the  glafs  p  q  about 
the  button,  or  by  thoving  it  inwards  and  outwards  along  the  Hit  i  in 
the  flage.  The  circular  objed-plate  v  x  has  a  like  button  in  it’s 
Center,  to  be  put  into  the  fame  flu  as  before;  and  then  the  different 
objects,  placed  between  two  talcs  in  the  holes  made  round  the  cir¬ 
cumference  of  the  plate,  may  be  viewed  fucceflively  by  turning  the 
plate  about  it’s  center. 

_ All  thefe  tranfparent  objects  are  illuminated  extremely  well  in  this 
microfcope,  either  by  candle-light  or  fky-light  refleded  upwards  from 
a  concave  looking-glafs  yz,  placed  in  a  frame  upon  the  center  h  of 
the  pedeflal.  While  you  are  viewing  the  objed  through  the  micro¬ 
fcope,  turn  this  concave  upon  it’s  horizontal  poles  y  z,  and  you  will 
foon  find  out  that  pofition  of  it  wherein  it  reflects  the  mofl  light 
through  the  hole  k  upon  the  objed ;  and  this  happens  whert  it  re- 
fle£ls  the  rays  very  obliquely.  Opake  obje£ts,  when  laid  upon  a 
black  ebony  or  a  white  ivory  plate,  put  into  the  hole  k  upon  the 
flage,  may  be  illuminated  by  candle-light  tranfmitted  through  a 
double  convex  lens  a  (3;  the  foot  y,  of  the  frame  a&y,  in  which  it 
turns,  being  put  into  the  hole  /  in  the  flage.  The  candle  rnufl  be 
placed  in  a  line  drawn  from  the  objed  througli  the  middle  of  this 
lens,  at  fuch  a  dillance  from  it  as  fltall  caufe  the  fpot  of  light  upon 
the  objed-plate  to  be  the  narroweil.  By  day-light  this  lens  gives 
little  or  no  advantage  to  the  Hired  fky-light. 

To  fit  microfcopes ,  as  well  as  telescopes,  to  ffiort-fighted  eyes, 
the  objed-glals  and  the  eye-glafs  muff  be  placed  a  little  nearer  toge¬ 
ther,  fo  that  the  rays  of  each  pencil  may  not  emerge  parallel,  but  ma  y 
fall  diverging  upon  the  eye. 

A  refieiiing  Microscope,  is,  properly,  that  which  magnifies  by 
refiedtion,  as  the  above-mentioned  ones  do  by  refradion. 

The  ftrudure  of  fuch  a  microfcope  may  be  conceived  thus :  near 
the  focus  of  a  concave  fpeculum,  AB  (fig.  59)  place  a  minute  ob¬ 
jed  C,  that  it’s  image  may  be  formed  larger  than  itfelf  in  D  ;  to 
the  fpeculum  join  a  lens,  convex  on  both  fides,  EF,  fo  as  the  image 
D  may  be  in  it’s  focus. 

The  eye  will  here  fee  the  image  inverted,  but  diftind  and  en¬ 
larged  ;  confequently,  the  objed  will  be  larger  than  if  viewed 
through  the  lens  alone. 

The  inventor  of  this  microfcope,  is  the  great  Sir  Ifaac  Newton; 
but  the  objeds  appear  din1)  in  it. 

Any  rdefcope  is  converted  into  a  microfcope,  by  removing  the  ob- 
:  jed-glafs  to  a  greater  dilfance  from  the  eye-glafs.  And  fince  the 
diflunce  of  the  image  is  various,  according  to  the  diflance  of  the  ob¬ 
jed  from  the  focus  ;  and  it  is  magnified  the  more,  as  it’s  diflance 
from  the  objed-glafs  is  greater  ;  the  fame  telefcope  may  be  fuc¬ 
ceflively  converted  into  microfcopes,  which  magnify  the  objed  in  dif¬ 
ferent  degrees < 

The  conflrudion  of  this  microfcope  is  more  particularly  explained 
in  fig.  60,  in  which,  inftead  of  the  lens  d  e  f ,  there  is  placed  a  fmall 
fpeculum  def',  fo  that  the  objed  acb  being  placed  above  it,  at  a 
little  greater  diflance  from  the  locus  g,  has  it’s  image  ACB,  formed 
by  refledion,  as  in  the  other  cafe  by  refradion,  through  the  lens  d  f. 
Now  if  we  fiippofe  the  focal  diflance  of  the  objed  fpeculum  def, 
and  lens  def  the  fame,  the  effed  of  the  microfcope  will,  in  other  re- 
fpeds,  be  the  fame  alfo. 

For  the  diflance  of  the  objed  a  b  above  the  fpeculum,  will  be 
equal  to  the  diflance  of  the  objed  a  b  below  the  lens,  in  order  that 
the  image  may  be  formed  at  the  fame  dillance  C  e.  The  pofition 
of  the  objed  will  be  inverted ;  for  all  the  rays  flowing  from  the 
point  a,  will  be  refleded  by  the  fpeculum  to  the  point  A,  in  the 
fame  manner  as  if  they  came  by  refradion  through  the  lens  from  the 
point  a<  Thus  the  part  b  in  the  objed  will  be  refleded  to  the  focus 
B  in  the  image,  which,  therefore,  is  inverted.  The  power  of 
|  magnifying  will  be  alfo  the  fame  in  this  and  in  the  refleding  tele¬ 
scope  of  a  limilar  conflrudion.  For  fince  the  image  AB  and  the 
objed  a  b  are  feen  under  equal  angles  from  the  vertex  e  of  the  fpe- 
culum,  the  triangles  neb,  and  ArB  will  be  limilar,  and  there¬ 
fore  AB  :  a  b  :  :  C  e  :  c  c,  but  in  the  other  it  is  AB  :  ab 
::  Ce  :  ce.  But  the  latter  ratio  of  thefe  analogies  is  the  fame 

in  both,  and  confequently  the  firft  is  fo  too.  This  microfcope 
is  not  fo  eafy  to  manage  as  the  common  fort:  for  vifion  by  re¬ 
flexion,  as  it  is  much  more  perfed,  fo  it  is  far  more  difficult  than 
that  by  refradion.  Nor  is  this  microfcope  fo  ufcful  for  any  but  very 
final!,  or  tranfparent  objeds.  For  the  objed  being,  between  the 
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fpeculum  aid  image,  would,  if  it  were  large  and  opake,  prevent  a 
due  refk&ion. 

In  Dr.  Smith’s  refledhii'g  microjcope  there  are  two  reflecting  mir¬ 
rors,  one  concave  and  die  other  convex,  and  the  image  is  viewed  by 
a  lens.  To  explain  it,  let  hY)  (fig.  61,)  be  a  large  concave  fpe¬ 
culum,  and  ad  a  fmall  convex  one,  each  perforated  in  the  middle 
\vith  the  holes  P>  C,  be.  Bo  h  thefe  are  (egments  of  the  fame 
Iphere,  or  ground  on  tools  of  an  equal  radius,  viz.  of  two  inches, 
that  fo  tlie  focal  diflance  of  each  fpeculum  may  be  juft  one  inch.  _ 

Thefe  two  fpeculums  are  placed  at  the  diltance  of  about  X  \  inch 
from  each  other,  that  fo  an  objedt  OPQ,  being  placed  a  little  be¬ 
low  the  fmaller  fpeculum,  might  be  between  the  focus  F  and  center 
E  of  the  larger  fpeculum.  Things  thus  circumftanced,  the  rays 
PA,  P  D,  which  flow  from  the  point  P  in  the  object,  on  the 
fpeculum  AD,  will  be  reflected  towards  a  focus  p,  where  an  image 
Opq  would  be  formed,  if  the  rays  were  not  intercepted  by  the  convex 
fpeculum  ad\  and  the  point  p  being  nearer  than  it’s  focus  /,  the 
rays  A  a,  Dd,  which  tend  or  converge  towards  it,  will  be  reflected 
to*  a  focus  P,  where  the  lalt  image,  OP<%,  will  be  formed,  to 
be  viewed  through  the  eye-glafsG,  by  the  eye  at  I. 

This  microjcope,  though  far  from  being  executed  in  the  heft 
manner,  performed.  Dr.  Smith  fays,  nearly  as  well  as  the  very  belt 
refradling  'microjcopes ;  fo  that  he  did  not  doubt  but  that  it  would 
have  excelled  them,  if  it  had  been  exectitcd  properly. 

Solar  Microscope,  called  aifo  the  camera  obfettra  mi  cr  of  cope, 
was  invented  by  Mr.  Lieberkuhn  in  1738  or  1739,  arid  is  compofed 
of  a  tube  or  losing- glafs,  a  convex  lens-,  and  a  Wilfon’s  microjcope. 
The  tube  ( fig.  62,)  is  brafs,  near  two  inches  in  diameter,  fixed  in 
a  circular  collar  of  mahogany,  with  a  groove  on  it’s  periphery  on  the 
outlide,  denoted  bv  2,3,  and  conne&td  by  a  cat-gut  to  the  pulley  4 
on  the  upper  part ;  which  turning  round  at  pleafure,  by  the  pm  5 
within,  in  a  fqtiare  frame,  may  be  adjufled  eafily  to  a  hole  in  the 
fhutter  of  a  window,  by  the  ferews  I,  1,  in  fuch  a  manner  that  no 
light  can  pafs  into  the  room  but  through  the  aiorefaid  tube.  Faf- 
tened  to  the  frame  by  hinges,  on  the  fide  that  goes  without  the 
window,  is  a  looking-glafs  G,  which  by  means  of  a  jointed  brafs  wire, 
6,  7,  and  the  ferew  H  8,  coming  through  the  frame,  may  be  moved 
either  verticaby  or  horizontally,  to  throw  the  fun’s  rays  through 
the  brafs  tube  into  the  darkened  room.  The  end  of  the  brafs  tube 
without  the  (butter  has  a  oonvex  lens,  5,  to  collect  the  rays,  thrown 
on  it  by  the  glafs  G,  and  bring  them  to  a  focus  in  the  other  part, 
where  D  is  a  tube  Aiding  in  and  out,  to  adjuft  the  objed.  to  a  due 
diflance  from  the  focus  ;  and  to  the  end  G  of  another  tube  F,  is 
ferewed  one  of  Wilfon’s  Ample  pocket  microjcopes,  containing  the 
objed:  to  be  magnifled  in  a  Aider  ;  and  by  the  tube  F,  Aiding  on  the 
fmall  end  E  of  the  other  tube  D,  it  is  brought  to  a  true  focal  dif- 
tance. 

The  folar  microjcope  has  been  introduced  into  the  fmall  and  por¬ 
table,  as  well  as  the  large  camera  objeuru :  and  tl  the  image  be 
received  upon  a  piece  of  half-ground  glafs,  (haded  from  the  light  of 
the  fun,  it  will  be  fufliciently  viftble.  M.  Lieberkuhn  made  conli- 
derable  improvements  in  his  folar  microjcope,  particularly  in  adapting 
it  to  the  view  of  opake  objeds  ;  and  M.  ./Epinus  has  contrived,  by 
throwing  the  light  upon  the  fide  of  any  objed,  before  it  is  tranf- 
mitted  through  the  objed  lens,  to  reprefent  with  equal  advantage  all 
kinds  of  objeds  by  it.  Ill  this  improvement,  the  body  of /  the 
common  folar  microjcope  is  retained,  and  only  an  addition  made  of 
two  brafs  plates,  C  A  and  B  A  [fig.  63,)  joined  by  a  hinge,  and 
kept  at  a  proper  diftance  by  a  ferew.  A  fedion  of  thefe  plates,  and 
of*  all  the  neceffary  parts  of  the  inflrument,  may  be  feen  in  fig.  64, 
where  c,  a ,  reprefent  rays  of  the  fun  converging  from  the  illuminat¬ 
ing  lens,  and  falling  upon  the  mirror  d b,  which  is  fixed  to  the 
nearer  of  the  brafs  plates.  From  this  they  are  thrown  upon  the  ob¬ 
jed  at  ef,  and  thence  are  tranfmiued  through  the  objed  lens  at  K, 
and  a  perforation  in  the  farther  plate,  upon  a  fereen,  asufual.  The 
ufe  of  the  ferew  n  is  to  vary  the  diftance  of  the  two  plates,  and 
thereby  to  adjuA  the  mirror  to  the  objed  with  the  greateft  exadnefs. 

The  Microscope  for  opake  objeds  was  alfo  invented  by  M.  Lie¬ 
berkuhn  about  the  fame  time  with  the  former,  and  remedies  the  in¬ 
convenience  of  having  the  dark  fide  of  an  objed  next  the  eye  ;  for 
by  means  of  a  concave  fpeculum  of  filver,  highly  polifhed,  in  whole 
center  a  magnifying  lens  is  placed,  the  objed  is  fo  (trongly  illumi¬ 
nated,  that  it  may  be  examined  with  eafe. 

Mirror,  in  catoptrics,  denotes  any  polifhed  body  impervious  to 
the  rays  of  light,  and  which  of  confequence  refleds  them  equally. 

Thus  water  in  a  deep  well  or  river,  and  fmooth  polifhed  metals, 
are  ranked  among  the  number  of  mirrors. 

In  this  fenfe,  the  dodrine  of  mirrors  makes  the  fubjed  of  cat¬ 
optrics. 

The  doEirine  of  Mirrors  is  founded  on  the  following  generat princi¬ 
ples.  1.  Light  refleded  from  any  mirror,,  or  fpeculum,  makes  the 
angle  of  incidence  equal  to  thqt  of  refledion  ;  which  fee  demon- 
ftrated  under  the  article  Reflection. 

Hence,  a  ray  of  light,  as  H  B,  ( Plate  152,  fig.  102,)  falling 
perpendicularly  on  the  furface  of  a  fpeculum  DE,  will  be  refleded 
back  upon  itfelf :  as  we  find  by  experience  it  adually  is. 

From  the  fame  point  of  a  mirror,  therefore,  B,  there  cannot  be 
feveral  rays  refleded  on  the  fame  point ;  fince,  in  that  cafe,  all  the 
angles  of  incidence  muft  be  equal  to  the  fame  angle  of  refledion 
CBG,  and  therefore  to  each  other;  which  is  abfurd.  Nor  can  the 
ray  AB  be  refleded  to  two  or  more  points  ;  fince,  in  that  cafe,  all 
the  angles  of  refledion  would  be  equal  to  the  fame  angle  of  incidence 
ABF  ;  which  is  likevvife  abfurd. 

2.  From  every  point  of  a  mirror  are  refleded  rays  thrown  on  it 
from  every  point  of  a  radiant  objefcl.  Since  then  rays  coming  from 
different  parts  of  the  fame  objed,  and  linking  on  the  fame  point  of 
the  mirror,  cannot  be  refleded  back  to  the  fame  point  ;  the  rays 
which  flow  from  different  points  of  the  fame  radiating  objed  are 
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again  feparated  after  refledion :  fo  that  each  point  (hews  whence  it 
came. 

Hence  it  is,  that  the  rays  refleded  from  mirrors  exhibit  the  ob¬ 
jeds  to  view.  Hence  alfo,  it  appears,  that  rough  uneven  bodies 
muft  refled  the  light  In  fuch  manner  as.  that  rays  coming  from  dif¬ 
ferent  points  will  be  blended  or  thrown  confufedly  together. 

Mirrors  may  be  divided  into  plane ,  concave ,  convex ,  cylindrical ,  co+ 
nical ,  parabolical,  and  elliptical. 

Plane  Mirrors,  are  thofe  which  have  a  plane  or  flat  furface. 

Thefe,  by  a  popular  name,  we  call  looking- glajjes. 

For  the  manner  of  making  mirrors,  or  fpecula,  fee  the  article 
Looking  Glass. 

Laws  and  P been  omen  a  of  plane  MiRRORS.  1.  In  a  plane  mirror , 
every  point  of  an  objed,  as  A,  (Plate  151,  fig.  65,)  is  feen  in  the 
interfedion  B,  of  the  cathetus  of  incidence  AB,  with  the  refleded 
ray  C  B. 

Let  C  D  and  FE  be  two  refleded  rays,  correfponding  to  the  incT-  . 
dent  rays  AD,  AE  :  then,  fince  the  vertical  angle  C DG  =  ED B; 
and  the  angle  of  refledion  CDFI  =  ADG  the  angle  of  incidence, 
ADH  will  be  — CDG  — EDB.  And  HEF  =  DEB,  and 
HEF^AEG;  therefore  DEB  ~=  A EG.  But  AEG-f  ADE, 
as  well  as  B  E  D  -f-  B  D  E,  are  lefs  than  two  righr  angles  ;  confe- 
quently  the  refleded  rays  FE  and  C  D  meet  in  B,  and  in  the  equi¬ 
angular  triangles  A  D  E  and  DEB,  having  D E  common,  DB  = 
DA.  Wherefore,  fince  the  angle  B  D  G  rr:  CDH  rza  ADG,  the 
angles  at  G  will  be  equal,  and  confequently  AB  perpendicular  to 
FIG;  i.  e.  AB  is  the  cathetus  of  incidence;  and,  therefore,  the 
refleded  rays  FE  and  C D  meet  with  the  cathetus  of  incidence  AB 
in  tfie  fame  point  B  :  and  the  radiant  point  A  is  feen  in  B. 

Hence,  1.  As  all  the  refleded  rays  meet  with  the  cathethus  of  in*  ■ 
cidence  in  B  ;  by  whatever  refleded  ray  the  radiant  point  A  be  feen, 
it  will  (till  appear  in  the  fame  place.  Confequently,  any  number  of 
perfons,  viewing  the  fame  objed  in  the  fame  mirror ,  will  all  fee  it 
in  the  fame  place  behind  the  mirror.  And  hence  it  is,  that  the  fame" 
objed  has  only  one  image,  and  that  we  do  not  fee  it  double  with 
both  eyes. 

Hence,  alfo,  the  diflance  of  the  image  B,  from  the  eye  C,  is  com¬ 
pounded  of  the  ray  of  incidence  A  D,  and  the  refleded  ray  CD: 
and  the  objed  A  radiate!!  reflsdedly  in  the  fame  manner  as  it  would' 
do  diredly,  were  it  removed  into  the  place  of  the  image. 

2.  The  image  of  a  radiant  point,  B,  appears  juft  fo  far  behind- a 
plane  mirror,  as  the  radiant  point  is  before  it:  becaufe  AG  =  BG. 

Hence,  if  the  mirror  H  G  be  placed  horizontally,  the  point  A 
will  feem  fo  much  below  the  horizon,  as  it  is  really  elevated  above 
it :  confequently,  ered  objeds  will  appear  as  if  inverted  ;  and  there¬ 
fore  men  Handing  on  their  feet,  as  if  on  their  heads.  Or,  if  the 
mirror  be  fattened  to  the  cieling  of  a  room,  parallel  to  the  horizon, 
objeds  on  the  floor  will  appear  above  the  cieling  as  much  as  they 
really  are  below  it ;  and  inverted. 

3.  In  a  plane  mirror,  the  images  are  perfedly  fimilar,  and  equal 
to  the  objeds;  for  every  point  of  the  objed  is  feen  in  the  cathetus 
of  incidence^  and  the  mirror  bifeds  that  part  of  it  which  is  inter¬ 
cepted  between  the  radiant  point  and  it’s  image.  And  hence  the 
ufe  of  mirrors  as  looking-glaffes. 

4.  In  a  plane  mirror,  things  on  the  right  hand  appear  as  on  the 
left ;  and  vice  verjd.  — 

Hence,  alfo,  we  have  a  method  of  meafuring  any  inacceffible  al¬ 
titude,  by  means  of  a  plane  mirror.  Thus,  the  mirror  being  placed 
horizontally  in  C,  (fig.  66,)  retire  from  it  till  fuch  time  as  the  top 
of  the  tree  be  feen  therein.  Meafure  the  height  of  the  eye  DE,  the 
diftance  of  the  ftation  from  the  point  of  reflection  EC,  and  the  dif¬ 
tance  of  the  foot  of  the  tree  from  the  fame:  then  to  EC,  CB,  and 
ED,  find  a  fourth  proportional  A  B.  This  is  the  altitude  fought.  . 

5.  If  a  plane  mirror  AE  (fig.  67,)  be  inclined  to-the  horizon  EH, 
in  an  angle  of  47  degrees,  an  objed  CD  perpendicular  to  it  will 
appear  parallel  IK,  and  the  horizontal  objed  L  B,  perpendicular  in 
M  K. 

For  produce  BC  till  it  meets  the  mirror  in  A ;  then  as  H  is  a 
right  angle,  and  Ezrr45°,  A  will  berrz:450:  therefore,  if  from  B 
be  drawn  BG  perpendicular  to  the  mirror  A  E,  ABG  will  be  = 
4g°  ;  and  A  G  =  G  B.  Let  G  K  be  =  G  B,  and  the  image  of  B 
will  be  in  K  :  draw  K  A,  and  becaufe  K  G  =  G  A  and  G  a  right 
angle,  K  will  be  =  45°,  and  therefore  KA  parallel  to  EH.  In 
the  fame  manner  it  may  be  fhewn,  that  the  point  C  would  appear 
in  I,  and  confequently  the  image  IK  will  be  parallel  to  the  horizon 
EH  ;  and  vice  verjd.  Hence,  the  eye  being  placed  beneath  x\\e mir¬ 
ror,  the  earth  will  appear  perpendicularly  over  it ;  or  if  placed  over 
it,  the  earth  will  appear  perpendicularly  under  it.  Hence,  alfo,  a 
globe,  defending  down  a  plane  a  little  inclined,  may,  by  means  of 
a  mirror,  be  exhibited  as  mounting  up  a  vertical  plane,  to  the  great* 
furprife  of  fuch  as  are  unacquainted  with  catoptrics.  And  hence  we 
have  a  method  of  reprefenting  ourfelves  as  if  flying:  for  a  mirror 
inclined  to  the  horizon  under  an  angle  of  450,  we  have  obferved, 
will  reprefent  vertical  objects  as  if  horizontal ;  confequently,  a  large 
mirror  being  fo  difpofed,  as  you  advance  towards  it,  you  will  feem 
to  move  horizontally  ;  and  nothing  will  be  wanting  to  the  appear¬ 
ance  of  flying,  but  to  ftrike  out  the  arms  and  legs.  It  muft  be  added, 
however,  that  as  the  floor  is  elevated  along  with  you,  your  feet  will 
ftill  be  feen  to  walk  as  along  a  vertical  plane.  To  deceive  the  eye 
intirely,  therefore,  it  muft  be  kept  from  the  feet. 

6.  If  the  objed  AB  (fig.  68,)  be  parallel  to  the  fpeculum  CD, 
and  equally  diftant  from  it,  with  the  eye ;  the  reflecting  line  CD 
will  be  half  the  length  of  the  object  AB. 

Let  the  eye  O  be  in  the  object  AB,  or  let  the  fpedator  view  him- 
felf  in  a  glafs.  Since  A  B  is  parallel  to  C  D,  the  image  GH  will  be 
parallel  to  it  likewife.  From  O  let  fall  OL  perpendicular  to  CD, 
which,  continued  to  I,  will  be  alfo  perpendicular  to  G  H  ;  therefore, 

O  L  and  O  I  will  be  the  refpedive  altitudes  of  the  triangles  O  C  D 

*  •  and 


and  OGH,  which  triangles,  having  the  angles  ,v  =  o  and  „  —  v  are 
fimilar  :  confequently,  C  D  :  G  H  ! !  O  L  :  OI  :  and  as  O  L~  1 
O  1  by  art.  2  above,  C  D  will  he  rz=  {  G  H  —  i  A  B. 

And  hence,  to  be  able  to  fee  the  whole  body  in  a  plane  mirror , 
it’s  height  and  breadth  mud  be  half  your  height  and  breadth.  Con¬ 
fequently,  the  height  and  breadth  of  any  objebf  to  be  feen  in  a  mir¬ 
ror  being  given,  we  have  alfo  the  height  and  breadth  of  the  mirror 
wherein  the  whole  objedl  will  appear,  at  the  fame  difiance  with 
the  eye. 

Hence  alfo,  as  the  length  and  breadth  of  the  refledling  part  of  the 
fpeculum  are  fubdtiple  of  thofe  of  the  objedl  to  be  refledled  ;  there- 
fledling  part  of  the  mirror  is  to  thefurface  reflected  in  a  fubquadru- 
ple  ratio.  Confequently,  the  refleding  portion  being  a  conllant 
quantity,  if  in  any  place  you  lee  the  whole  body  in  a  mirror ,  you 
will  fee  it  in  every  other  place,  whether  you  approach  nearer  or 
recede  farther  from  it. 

7.  If  an  object  AB  (fig.  69,  N°  2,)  be  parallel  to  the  mirror  1  F  ; 
the  length  of  the  reflected  line  A  B  is  to  the  reflecting  part  of  the 
fpeculum  C  D  as  the  fum  of  the  incident  andrefleded  rays  BD  + 
DO  to  the  rerkfted  ray  OD  ;  or,  as  the  fum  of  the  diflances  of  the 
eye  and  of  the  objed  from  the  fpeculum,  viz.  O  I  -j-  B  F  to  the 
diflance  of  the  eye  O  I.  For  GE:C  Dy  O  E  :  O  D  ;  i.  e.  bc- 
caufe  GE=AB,  and  D  E  —  D  B,  A  B  :  C  D  ; ;  OD-fDB: 
O  D.  Moreover,  O  E  :  O  D  1 !  O  K  :  OI,  therefore  GE:  CD 
* ;  OK:OI;  confequently,  fince  1  K  =  F  E  =  B  F,  and  G  E 
=  AB,  we  {hall  have  AB:CDyOI-(-BF  :  O  I . 

8.  A  fpedator  will  fee  his  own  image  as  far  beyond  tire  fpeculum 
as  he  is  before  it ^  and  as  he  moves  to  or  from  the  fpeculum,  his 
image  will,  at  the  fame  time,  move  towards  or  from  him  on  the 
other  fide,  but  apparently  with  a  double  velocity,  becaufe  the  two 
motions  are  equal  and  contrary.  In  like  manner,  if  while  the  fpec- 
tator  is  at  reft,  an  objed  be  in  motion,  it’s  image  behind  the  fpecu¬ 
lum  will  be  feen  to  move  at  the  fame  rate.  And  if  the  fpechtor 
moves,  the  images  of  objeds  that  are  at  reft  will  appear  to  approach 
or  recede  from  him,  after  the  fame  manner  as  when  he  moves  to¬ 
wards  real  objeds. 

9.  If  feveral  mirrors ,  or  fevcral  fragments  or  pieces  of  a  mirror , 
be  all  difpofed  in  the  fame  place,  they  will  only  exhibit  an  objed 

once. 

10.  If  two  plane  mirrors,  or  fpecula,  meet  in  any  angle,  the  eye, 
placed  within  that  angle,  will  fee  the  image  of  an  object  placed 
within  the  fame,  as  often  repeated  as  there  may  be  catheti  drawn 
determining  the  places  of  the  images,  and  terminated  without  the 

angle. 

Hence,  as  the  more  catheti,  terminated  without  the  angle,  may 
be  drawn  as  the  angle  is  m,ore  acute  ;  the  acuter  the  angle,  the  more 
numerous  the  images.  Thus  Z.  Traber  found,  at  an  angle  of  one 
third  of  a  circle,  the  image  was  reprefented  tw  ice,  at  a  thrice,  at  | 
five  times,  and  at  TV  eleven  times. 

Further,  if  the  mirrors  be  placed  upright,  and  fo  contraded  ;  or 
if  you  retire  from  them,  or  approach  to  them,  till  the  images  re- 
fleded  by  them  coalefce,  or  run  into  one,  they  will  appear  mon- 
ftroufly  diftorted:  thus, if  they  be  at  an  angle  fomewhat  greater  than 
a  right  one,  the  image  of  your  face  will  appear  with  only  one  eye  ; 
if  the  angle  be  lefs  than  a  right  one,  you  will  fee  three  eyes,  two 
nofes,  two  mouths,  &c.  At  an  angle  ftill  lefs,  the  body  will  have 
two  heads.  At  an  angle  fomewhat  greater  than  a  right  one,  at  the 
diftance  of  four  feet,  the  body  will  be  headlefs,  &c.  Again,  if  the 
mirrors  be  placed,  the  one  parallel  to  the  hoiizon,  the  othennehned 
to  it,  or  declined  from  it,  it  iseafyto  perceive,  that  the  images  will 
be  ftill  more  romantic.  Thus,  one  being  declined  from  the  horizon 
to  an  angle  of  144  degrees,  and  the  other  inclined  to  it,  a  man  fees 
himfelf  ftanding  with  his  head  to  another’s  feet. 

Hence  it  appears,  how  mirrors  may  be  managed  in  gardens,  ccc. 
fo  as  to  convert  the  images  of  thofe  near  them  into  monfters  of  va¬ 
rious  kinds  ;  and  lince  glafs  mirrors  will  refled  the  1  mage  of  a  1  ucid 
objed  twice  of  thrice,  if  a  candle,  &c.  be  placed  in  the  angle  be¬ 
tween  two  mirrors, will  be  multiplied  an  infinite  number  of  times. 
On  thefe  principles  are  founded  various  catoptric  machines,  fomeof 
which  reprefent  objeds  infinitely  multiplied  and  diftorted  ;  others 
infinitely  magnified,  and  fet  at  vaft  diflances. 

Manner  of  preparing  or  making  Convex  Specula,  or  Mirrors. 
There  are  various  methods  ufed  by  divers  artifts  ;  particularly  as  to 
the  matter  or  compofifion  for  the  ftlvering.  One  of  the  belt  that  is 
known,  is  given  us  by  Wolfius  thus  : 

Melt  one  part  of  tin,  another  of  bifmuth,  together  ;  and  to  the 
melted  mafsadd  two  parts  of  mercury  :  as  foon  as  the  mercury  be¬ 
gins  to  evaporate  into  fmoke  (which  it  prelcntly  does),  the  whole 
compoftis  to  be  thrown  into  cold  water,  and  when  well  cooled,  the 
water  decanted  off'.  The  mixture  is  then  to  be  ftramed  through  a 
linen  cloth  two  or  three  fold  ;  and  what  is  thus  feparated,  poured 
into  the  cavity  of  a  glals  fphere :  this  fphere  is  to  be  turned  gently 
round  it’s  axis  till  the  whole  furface  is  covered,  the  red  being  re- 

ierved  for  future  ufe.  . 

If  the  fphere  were  of  coloured  glafs,  the  mirror  will  be  10  too. 
And  in  the  fame  manner  may  conic,  elliptic,  cylindric,  and  other 

mirrors,  be  made.  ,  . 

How  they  mav  be  made  of  metal,  fee  under  the  article  concave. 
Mirror.  See  alfo  the  article  Speculum. 

Laws  or  phenomena  of  Convex  Mirrors.  .1.  In  a  fpherical  con¬ 
vex  mirror,  HC  I  (fig.  70,)  the  reflected  ray  EM  concurs  with  the 
cathetus  of  incidence  D  L,  and  the  incident  ray  D  N  with  the  ca¬ 
thetus  of  refledtion  EL,  between  the  tangent  A  B,‘  and  the  center 
L.  For  the  perpendiculars,  or  catheti  of  incidence,  obliquation, 
and  refledtion,  are  in  the  plane  of  refledtion,  and,  therefore,  in  the 
plane  which  touches  the  fpeculum  in  the  point  of  incidence  L  ,the 
tangent  A  C  makes  a  right  angle  with  die  cathetus  of  obliquation 
IC  ;  but  the  refledted  ray  EC  or  C  M,  makes  with  it  an  acute  an- 
No.  127.  Vol.  III. 


gle  u, .and,  therefore,  falls  between  the  tangent  AC,  and  the  cathe 

~,re  fi.ee  CL  a„d  bl. 

incidene;  l  E  M  ou8ht  t0  intcrfe£l  thc  cathetus  of 

manner  ,1  -n  hetWe™  tbe  tangent  aml  thc  center.  In  the  fame 
manner  it  is  fhewn,  that  the  incident  ray  D  N  ought  to  meet,  with 

the  cathetus  of  reflection  between  the’  tangent  and  the  center! 
ence,the  image  of  a  radiant  point  appears  between  the  center  and 
e  tangent,  becaufe  it  appears  in  the  concourfe  of  the  reflected  ray 
and  cathetus  of  incidence.  1 

2.  In  a  fpherical  convex  mirror,  the  cathetus  of  incidence  D  L 
i  ff  /°  )  ,s  to  1)  P,  the  diflance  of  the  objcdl  from  the  tangent  at 
ic  point  o  refledtion  C,  as  L  M,  the  diflance  of  the  image  from 
e  center,  is  to  M  P,  the  diflance  of  the  image  from  the  tangent. 
•In.ce  ?  *’  anc*  x—m,  0  will  be  equal  to  m,  and,  therefore,  the 

right  line  C  F  bifedhng  the  angle  D  C  M,  cuts  the  bafe  D  M  into 
two  parts,  which  are  in  the  fame  proportion  with  the  fides  :  confe- 
‘  ’  :  ’  anc^  ^  DE  be  drawn  parallel  to 

’  c  W,I!  be  = h  and.  as  u  —  y,  p  —y,  and  D  F  =  D  C. 
I  herefore  fince  DF  (DC)  :  M  C  ; ;  D  L  :  M  L,  I)  L  will  be  to 

U  L  V  R?  i-P^Aand>  therefore-  E>L  :  DP  ML  :  PM.  Hence 
becaufe  DL /D  P,  and  M  L  ?P  M  ;  and,  therefore,  ML  much 
greater  than  RM,  the  diflance  of  the  image  from  the  center  is  grea¬ 
ter,  but  from  the  tangent  lefs  than  half.the  femidiameter  :  and  the 
image  is  nearer  to  the  tangent  than  the  center. 

Hence,  alfo,  the  diflance  of  the  objed!  from  the  tangent  is  grea- 
ter  than  that  of  the  image;  and,  confequently,  the  objcdl  is  farther 
diltant  from  the  fpeculum  than  the  image. 

-  £Ee  arch  B  D  (fig,  71,)  intercepted  between  the  point  of 

incidence  D,  and  the  cathetus  AB  ;  or  the  angle  C,  formed  in  the 
center  of  the  mirror  by  the  cathetus  of  incidence  A  C,  and  that  of 
obliquation  PC,  be  double  the  angle  of  incidence,  the  image  B  will 
appear  on  the  furface  of  the  fpeculum. 

4.  I  f  the  arch  intercepted  between  the  point  of  incidence,  and  the 
cathetus  ;  or  the  angle  C,  formed  in  the  center  of  the  mirror  bv  the 
cathetus  of  incidence,  and  the  cathetus  of  obliquation  be  more’than 
double  the  angle  ol  incidence,  the  image  will  be  without  the  mirror. 

5.  It  the  arch  intercepted  between  the  point  of  incidence,  and  the 
cathetus  ;  or  the  angle,  formed  in  the  center  of  the  mirror  by  the 
cathetus  of  incidence,  and  that  of  obliquation,  be  lefs  than  double 
the  angle  of  incidence,  the  image  will  appear  within  the  fpeculum. 


6.  1  n 


a  convex 


mirror,  a  remoter  point  A  (fig.  72,)  is  refledled 
from  a  point  F,  nearer  the  eye  O,  than  any  nearer  point  B  in  the 
fame  cathetus  of  incidence. 

Hence,  if  the  point  of  the  object  A  be  refledled  from  the  point  of 
the  mirror  F,  and  the  point  of  the  objedl  B,  from  the  point  of  the 
mirror  E  ;  all  the  intermediate  points  between  A  and  B  will  be  re¬ 
flected  from  the  intermediate  points  of  the  fpeculum  between  F  and 
E  ;  and,  confequently,  FE  will  be  the  line  that  refleTs  AB. 

Hence,  alfo,  a  point  of  the  cathetus  B  feems  at  a  greater  diftance 
C  b  from  the  center  C,  than  a  more  remote  one,  A. 

7.  A  nearer  point  B  (fig.  73,)  not  in  the  fame  cathetus  with  a 
remoter  H,  is  refledled  to  the  eyeO,  from  a  nearer  point  of  the  fpe¬ 
culum,  than  the  remoter  H. 

Hence,  if  the  point  of  an  objedl  A  be  refledled  From  the  point  of 
a  mirror  C,  and  the  point  of  the  objedl  B,  from  the  point  of  the  fpe¬ 
culum  L),  all  upon  the  fame  point  O ;  all  the  intermediate  points 
between  A  and  B  will  be  refledfed  from  all  the  intermediate  points 
between  C  and  D.  Confequently,  the  image  FG  of  the  objedl  B  A 
is  contained  between  the  cathetus  BE  and  AE. 

8.  In  a  fpherical  convex  mirror,  the  image  is  lefs  than  the  object. 
And  hence  the  ufe  of  fuch  mirrors,  in  the  art  of  painting,  where 
objedlsareto  be' reprefen  ted  lefs  than  the  life. 

9.  In  a  convex  mirror,  the  more  remote  the  objedl,  the  lefs  it’s 
image  ;  and,  again,  the  fmaller  the  mirror,  the  lefs  the  image. 

10.  In  a  convex  mirror,  the  right  hand  is  turned  to  the  left,  and 
the  left  to  the  right ;  and  magnitudes  perpendicular  to  the  mirror 
appear  inverted. 

n.  The  image  of  a  right  line,  perpendicular  to  the  mirror,  is  a 
right  line;  but  that  of  a  right  line  either  oblique  to  the  mirror,  or 
parallel  thereto,  is  convex. 

12.  Rays 

fledted  from  a  plane  mirror. 

Hence  light,  by  being  refledled  from  a  fpherical  mirror,  is  weak¬ 
ened  ;  and,  confequently,  the  cff'edls  of  refledled  light  are  weaker 
than  thofe  of  diredl.  Hence  alfo, myopes  fee  remote  objedls  more 
dillindlly  in  a  convex  mirror, they  do  diredlly. 

Rays  refledled  from  a  convex  mirror  of  a  fmaller  lphere  diverge 
more  than  thofe  refledfed  from  a  larger.  Confequently,  the  fight 
is  more  weakened,  and  it’s  effects  are  lefs  confiderable  in  the  former 


refledled  from  a  convex  mirror  diverge  more  than  if  re¬ 


cafe  than  in  the  latter. 

Concave  Mirrors,  are  thofe  whole  furface  is  concave.  Thefe 
are  generally  made  of  a  mixed  metal.  Note,  by  concave,  authors 
commonly  mean  fpkerically  concave. 

Manner  of  preparing  or  making  concave  Mirrors.  Firft,  a  mould 
is  to  be  provided  for  calting  them.  In  order  to  this,  take  clay  well 
dried,  pulverize  and  lift  it ;  mix  it  up  with  water,  and  then  drain 
or  filter  it ;  with  this,  work  up  horfe-dung,  and  hair  fhred  fmail, 
till  the  mafs  be  fufticiently  tough  ;  to  which,  on  occafion,  may  be 
added  charcoal-duft,  or  brick-duft,  well.lifted. 

Two  coarfe  moulds  are  then  prepared  of  a  gritty  ftonc,  the  one 
concave,  the  other  convex  ;  which  arc  to  be  ground  by  one  another 
with  wet  land  between,  till  fuch  time  as  the  one  pcrfedtly  fits  the 
other.  By  this  means  a  perfect  fpherical  figure  is  acquired. 

1  he  mats,  prepared  before,  is  now  to  be  extended  on  a  table,  by 
means  of  a  wooden  roller,  till  it  be  of  a  thicknefs  proper  for  the  mir¬ 
ror",  and  then  being  flrewed  with  trick-duff  to  prevent  it  s  flicking, 
it  is  la  id  over  the  convex  mould,  and  fo  gets  the  figure  of  the  mir¬ 
ror.  When  this  is  dry,  it  is  covered  with  another  lay  of  the  fame 
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mafs;  which  once  dried,  both  the  covers,  or  fegments  of  the  cLy> 
are  taken  off.  The  innermoft  of  the  two  being  laid  afide,  the  ftone 
mould  is  anointed  with  a  pigment  prepared  of  chalk  and  milk,  and 

the  outer  cover  again  put  over  it.  . 

Laftly,  the  joining  being  covered  over  with  the  fame  clay  whereof 
the  cover  is  formed,  the  whole  mould  is  bound  together  with  iron 
wire,  and  two  holes  are  cut  through  the  cover,  the  one  for  the  mel¬ 
ted  matter  of  the  mirror  to  be  poured  through,  the  other  for  the  air  to 
efcape  at,  to  prevent  the  mirror  s  being  fpoiled  with  bubbles. 

~  The  mould  being  thus  prepared,  eight  parts  of  copper,  one  of 
Englifh  tin,  and  five  of  bifmuth,  are  melted  together ;  a  little  of 
the°mixtiire  is  taken  out  with  a  ladle,  and,  if  it  be  too  red,  when 
cold,  more  tin  is  put  in;  if  too  white,  more  copper :  the  mafs  is 
then  poured  into  the  mould  before  prepared,  and  fo  affumes  the 
figure  of  a  mirror. 

Some  with  ten  parts  of  copper  mix  four  of  Englifh  tin,  and  a  lit¬ 
tle  antimony  and  fal  ammoniac,  ftirring  the  mafs  about  as  long  as 
any  fumes  arife  in  it :  others  have  other  compofitions,  many  of 
which  are  defcribed  by  Schottus  and  Zahnius. 

The  mirror,  being  thus  caff,  is  cemented  to  a  wooden  frame,  and 
thus  worked  to  and  fro  over  the  convex  ftone  mould,  firll  with  water 
and  fand,  and,  laftly,  without  fand,  till  it  be  fit  for  polifhing ;  the 
ftone  mould  is  then  covered  with  paper,  and  that  is  fmeared  over 
with  tripoli  duft,  and  calx  of  tin,  over  which  the  mirror  is  worked 
to  and  fro  till  it  has  got  a  perfedl  polifh.  And  in  the  fame  manner 
are  glafs  mirrors  polilhed,  excepting  that  the  convex  furface  is  there 
worked  in  the  concave  mould. 

When  the  mirrors  are  very  large,  they  are  fixed  on  a  table,  and 
firft  ground  with  a  gritty  ftone,  then  with  pumice,  then  with  fine 
fand,  by  means  of  a  glafs  cemented  to  a  wooden  frame  ;  and,  laftly, 
they  are  rubbed  with  calx  of  tin,  and  tripoli  duft,  on  a  wet  leather. 
For  concave  mirrors  of  glafs,  the  mould  is  ufually  made  of  alabafter  ; 
the  reft  is  as  in  metal  mirrors.  See  the  articles  Speculum,  Grin¬ 
ding,  and  Polishing. 

Laws  and  Phenomena  of  Concave  Mirrors,  i.  If  a  ray,  as  K  I 
(Jig.  74,)  fall  on  a  concave  mirror  El,  under  an  inclination  of  60 
degrees,  and  parallel  to  the  axis  AB,  the  refiedted  ray  I  B  will  con¬ 
cur  with  the  axis  A  B  in  the  pole  of  the  glafs  B.  Since  m  =  6o°,  n 
alfo  will  be  6o°,  and  becaufe  K  I  is  parallel  to  the  axis  A  B,  i  = 
6o°,  and  u  zrr  6o°  :  therefore  C  B  =  Cl,  the  radius.  Confequently 
the  point  B,  in  which  the  reflected  ray  I  B  concurs  with  the  axis,  is 
in  the  furface  of  the  fpeculum.  If  the  inclination  of  the  incident  ray 
be  lefs  than  60  degrees,  as  that  of  EH,  the  reflected  ray  EF  will 
concur  with  the  axis  at  the  diftance  BF,  which  is  lefs  than  a  fourth 
part  of  the  diameter.  Since  0  —  x,  and,  on  account  of  the  parallels 
HE  and  AB,  0  zz=y,  we  {hall  have  x^=zy,  and,  therefore,  FE^=: 
F  C  ;  but  CF-f-EF  >  EC,  and  C  E  C  B ;  therefore  C  F-J-E  F 
>  C  B  ;  confequently  C  F  >  F  B  ;  i.  e.  FB  is  lefs  than  half  the  ra¬ 
dius  C  B,  or  a  fourth  part  of  the  diameter.  And,  univerfally,  the 
diftance  of  the  point  F,  wherein  the  ray  H  E  concurs  with  the  axis, 
■from  the  center  C,  is  to  half  the  radius  C  D  in  the  ratio  of  the  whole 
fine,  to  the  coline  of  inclination.  For  by  the  laft  demonftration  it 
appears,  that  F  E  is  —  F  C  ;  therefore  if  from  F  a  perpendiltilar 
F  D  be  let  fall  on  EC,  DC  will  be  \  C  E  ;  but  if  C  F  be  taken 
for  the  whole  fine,  C  D  will  be  the  fine  of  the  angle  D  F  C,  or  the 
cofine  of  the  angle  DCF;  i.  e.  of  the  inclination  DEH;  and, 
therefore,  C  F  is  to  C  D  as  the/  whole  fine  is  to  the  cofine  of  the 
inclination. 

Hence  it  is  inferred,  by  calculation,  that  in  a  concave  fpherical 
mirror ,  whofe  breadth  fubtends  an  angle  of  fix  degrees,  parallel  rays 
meet,  after  refledtion,  in  a  part  of  the  axis  lefs  than  the  one  thou- 
fand  four  hundred  fifty-feventh  part  of  the  radius  :  if  the  breadth  of 
the  qoncave  mirror  be  12,  18,  24,  30,  36  degrees  ;  the  part  of  the 
axis  wherein  the  parallel  rays  meet,  alter  refledlion,  is  lefs  than 
Ts'T>  TTo»  try’  tV>  t'o-i  lhe  radius. 

And  on  this  principle  it  is,  that  burning  -glajfies  are  formed. 

For  fince  the  rays  diffufed  through  the  whole  furface  of  the  con¬ 
cave  mirror ,  after  refledtion,  are  contracted  into  a  very  fmall  com- 
pafs,  the  light  and  heat  of  the  parallel  rays  mull  be  prodigioufiy  in- 
creafed  thereby  ;  viz.  in  a  duplicate  ratio  of  the  breadth  of  the  mir¬ 
ror ,  and  the  diameter  of  the  circle  wherein  all  the  rays  are  colledted ; 
and  fince  the  fun’s  rays  are,  as  to  any  purpofes  on  earth,  parallel,  it 
is  no  wonder  that  concave  mirrors  fhould  burn  with  To  much  vio¬ 
lence. 

From  this  fame  principle  is  likewife  deduced  a  method  of  repre- 
fenting  the  images  of  objects  in  a  dark  room  ,  which  fee  under 
Camera  obfcura. 

2.  A  lucid  body  being  placed  in  the  focus  F,-  of  a  concave  mirror 
(fig-  7 4>)  the  rays,  after  reflection,  become  parallel.  For  pa¬ 
rallel  rays  are  by  reflection  united  in  a  focus  ;  but  if  the  luminous 
body  be  in  the  focus  F,  that  which  was  before  the  reflected  ray  E  F, 
will  be  now  the  incident  ray,  and  viceverfia ;  therefore  the  reflected 
ray  EFI  will  now  become  parallet  to  the  axis  A  B,  and  all  the  re¬ 
flected  rays  parallel  to  one  another. 

Hence  an  intenfe  light  may  be  prcjeCted  to  a  vaft  diftance,  by 
a  lighted  candle,  &c.  placed  in  the  focus  of  a  concave  mirror. 

Hence,  alfo,  if  the  parallel  rays  be  received  by  another  concave 
mirror,  they  will  again  concur  in  it’s  focus,  and  burn. 

Zahnius  mentions  an  experiment  of  this  kind  made  at  Vienna, 
where  two  concave  mirrors,  the  one  fix,  the  other  three  feet  dia¬ 
meter,  being  placed  about  twenty-four  feet  apart,  with  a  live  coal 
in  the  focus  of  the  one,  and  a  match  and  tinder  in  the  other,  the 
rays  of  the  coal  lighted  the  tinder. 

3-  I  f  a  lucid  body  be  placed  between  rhe  focus  F  (fig.  75,)  and 
the  mirror  HBC,  the  rays,  after  refleClion,  will  diverge  from  the 
axis  BA.  If  the  lucid  body  were  in  F,  the  refleCied  ray  C  E  would  be 
parallel  to  the  axis  A  B,  and  therefore  it  would  conftantly  preferve 
the  fame  diftance  from  the  axis.  But  fince. DCG  y7  FCG,  KCG 


willbe'/'ECG;  and,  therefore,  CK  will  fall  beyond  CE,  and 
cannot  be  parallel  to  the  axis,  but  mult  continually  diverge  from  the 
axis,  the  diftance  from  it  increafing :  whence  it  follows,  that  light 
is  weakened  by  refledtion. 

4.  If  a  lucid  body  be  placed  between  the  focus  F,  and  the  center 
G,  as  in  I,  the  rays,  after  refledtion,  will  meet  in  the  axis  beyond 
the  center.  In  this  cafe  IHG  FHG,  and,  therefore,  GH  A  „/ 
GHL;  confequently,  the  reflected  ray  H  A  recedes  from  the  paral¬ 
lel  towards  the  axis,  and  it’s  diftance  from  the  axis  will  be  continu¬ 
ally  diminilbed,  till  at  length  it  concurs  with  the  axis.  But  if  the 
lucid  body  be  placed  in  A,  that  which  vvas  before  the  reflected  ray 
A  H  will  now  become  the  incident  ray,  and  vice  verjd.  If,  there¬ 
fore,  the  lucid  body  be  placed  beyond  the  center  G,  the  rays  after 
refledtion  will  concur  with  the  axis  between  the  focus  F  and  cen¬ 
ter  G. 

Hence,  if  a  candle  be  placed  in  I,  the  image  will  appear  in  A; 
if  it  be  placed  in  A,  it’s  image  wall  be  in  I  ;  in  the  intermediate 
points  between  I  and  A,  the  tedtion  of  light  will  be  a  circle  ;  and 
that  fo  much  the  greater,  as  it  is  nearer  the  point  of  concourfe. 

5.  If  a  luminous  body  be  placed  in  the  center  of  the  mirror,  all 
the  rays  will  be  refledted  back  upon  themfelves  ;  for  as  they  fall 
perpendicularly  on  the  fpeculum,  they  will  be  refledted  into  them- 
felves. 

Hence,  if  the  eye  be  placed  in  the  center  of  a  concave  mirror,  it 
will  fee  nothing  but  itfelf,  and  that  conlufedly  through  the  whole 
mirror. 

6.  If  a  ray  falling  from  the  point  of  the  cathetus  h  [fig.  76,)  on 
the  convex  mirror  h  F,  be,  together  with  it’s  reflex  I  F,  continued 
within  the  concavity  of  the  mirror,  FH  will  be  the  incident  ray 
from  the  point  of  the  cathetus  H,  and  FO  it’s  reflex.  For  b  FE 
nrr  I  F  M  ;  but  h  F  E  =  M  F O,  and  I  FM  E  FH  ;  therefore 
M  FO  E  FH  ;  and,  confequently,  if  H  F  be  taken  for  the  inci¬ 
dent  ray  from  the  point  H,  FO  will  be  the  reflected  ray. 

Hence,  lince  the  point  of  the  cathetus  H  is  the  image  of  the  point 
h  in  the  convex  mirror,  but  the  point  h  the  image  of  H  in  the  con¬ 
cave  ;  if  the  image  of  an  objedt,  reflected  by  a  convex  fpeculum, 
be  feen  by  a  refledtion  made  in  it’s  concavity,  it  will  appear  like  the 
object  itfelf. 

And  fince  the  image  of  an  infinite  cathetus  is  lefs  in  a  convex  glafs 
than  one  fourth  of  it’s,  diameter;  a  portion  of  the  cathetus,  lefs  than 
a  fourth  part  of  the  diameter,  may  appear  of  any  magnitude  required 
in  a  concave  one.  A  point,  therefore,  diftant  from  a  concave  fpe¬ 
culum  lefs  than  one  fourth  of  the  diameter,  muft  appear  behind  the 
mirror  at  any  diftance,  how  great  foever. 

Since  the  image  of  any  objedt,  how  broad  foever,  is  contained  in 
a  convex  fpeculum,  between  the  two  lines  of  incidence  of  it’s  ex¬ 
treme  points  ;  if  an  objedt  be  placed  between  the  two  lines,  at  a 
diftance  lefs  than  one  fourth  of  it's  diameter,  the  breadth  of  the 
image,  how  great  foever,  may  all  appear. 

Since  then  the  image  of  an  object  included  between  two  lines,  at 
a  diftance  lefs  than  one  fourth  of  the  diameter,  may  exceed  the  juft 
height  and  breadth  of  the  object ;  nay,  may  be  made  of  any  magni¬ 
tude,  how  big  foever  :  objects  placed  between  the  focus  and  mirror 
muft  appear  of  enormous  magnitudes  in  concave  mirrors ;  the  image 
being  fo  much  the  greater  in  the  ebneave  mirror,  as  it  is  lefs  in  the 
convex. 

In  a  convex  mirror,  the  image  of  a  remote  objedt  appears  nearer 
the  center  than  that  of  a  nearer  objedt :  therefore,  in  a  concave  mir¬ 
ror,  the  image  of  an  object  remote  from  the  mirror  appears^  at  a 
greater  diftance  than  that  of  a  nearer  object,  provided  the  diftance 
of  the  objedt  from  the  center  be  lefs  than  a  fourth  part  of  the  dia¬ 
meter. 

In  a  convex  fpeculum,  the  image  of  a  remote  objedt  is  lefs  than 
that  of  a  near  one:  therefore,  in  a  concave  one,  the  image  of  an 
objedt  placed  between  the  focus  and  the  mirror,  is  nearer  the  focus 
than  the  fpeculum. 

The  image,  therefore,  of  art  objedt  receding  continually  from  a 
concave- fpeculum,  becomes  continually  greater,  provided  it  do  not 
recede  beyond  the  focus,  where  it  becomes  confufed  ;  and  as  it  ap¬ 
proaches,  it  grows  continually  lefs. 

In  a  convex  fpeculum,  if  the  fphere,  whereof  it  is  a  fegment,  b» 
fmaller,  the  image  is  f mailer  than  in  another  ot  a  larger  fphere: 
therefore,  in  a  concave,  if  the  fphere,  whereof  it  is  a  fegment,  be 
fmaller,  the  image  will  be  larger  than  in  another  whofe  fphere  is 
larger:  whence  concave  mirrors,  if  they  be  fegments  of  very  fmall 
fpheres,  will  do  the  office  of  microfcopes. 

7.  If  an  objedt  A  B  (fig.  77,)  be  placed  between  a  concave  mirror 
and  it’s  focus,  it’s  image  will  appear  behind  the  mirror,  in  an  in¬ 
verted  fituation.  Let  A  B  be  the  length  of  the  objedt :  fince  the 
point  A  is  feen  in  the  cathetus  C  a,  and  the  point  B  in  the  cathetus 
Cb,  the  higher  point  is  feen  in  the  higher  place  a,  and  the  lower  in 
the  lower  b;  or  the  objedt  appears  behind  the  mirror  in  an  eredt 
fituation.  But  if  AB  reprefent  the  breadth  of  an  objedt,  it  appears 
in.  the  fame  manner  that  the  part  to  the  right  correfponds  with  .the 
right,  and  the  left  to  the  left,  both  of  the  objedt  and  image.  How¬ 
ever,  in  diredt  vifion  the  right  hand  part  of  an  objedt  correfponds  to 
the  left  of  the  fpedtator,  and  the  left  to  th?  right ;  and,  therefore, 
in  a  concave  fpeculum,  the  parts  tp  the  left  hand  ot  an  objedt  between 
the  focus  and  fpeculum  appear  to  the  right,  and  the  right  to  the 
left. 

8.  If  objedt  AB  [fig.  78,)  be  placed  between  the  focus  and  the 
center,  it’s  image  E  F  will  appear  inverted,  and  in  the  open  air,  be¬ 
yond  the  center,  the  eye  being  placed  beyond  the  center.  For  the 
rays,  by  which  the  point  A  ig-refledted,  concur  in  the  cathetus  G  F, 
beyond  the  center  C  in  F,  and  thofs  by  which  the  point  B  is  re- 
fledted,  concur  in  the  cathetus  DE,  beyond  the  center  C  in  E: 
therefore  the  point  B  radiates  on  the  eye  placed  beyond  EF  as  from 
E,  and  the  point  A  as  from  F  ;  confequently  B  is  feeq  in  E,  and  A 
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in  F,  and  the  image  of  the  objeft  is  feen  beyond  the  center  in  an  in¬ 
verted  pofition. 

g.  If  an  objeft  E  F  be  placed  beyond  the  center  C,  and  the  eye 
likewife  beyond  the  center,  the  image  will  appear  inverted  in  the 
open  air,  between  the  center  and  the  focus. 

Hence,  the  inverted  images  of  objefts  placed  beyond  the  center, 
are  reflefted  bv  a  concave  mirror ,  ereft  ;  and  may  be  received  on  a 
paper  applied  between  the  center  and  the  focus,  efpceially  if  the 
room  be  dark  :  if  the  objeft  E  F  be  farther  diftant  from  the  center 
than  the  focus,  the  image  will  be  lefs  than  the  objeft ;  bccaufe  A  C 
is  lefs  than  EC,  and,  therefore,  A  B /_  E  F. 

On  this  principle,  concave  mirrors,  efpecially  thofe  which  are 
fegments  of  large  fpheres,  and  are  capable  of  reflecting  intire  ob¬ 
jects,  exhibit  many  pleating  phenomena.  Thus,  if  a  manflourifh 
his  fword  againft  the  mirror ,  another  comes  out  thereof,  and  meets 
him  with  the  fame  motions  ;  and  the  image  of  his  head  coming  out 
of  the  mirror,  if  he  ftrike  it  with  his  real  fword,  the  imaginary 
fword  will  ftrike  his  real  head.  If  he  ftretch  out  his  hand,  another 
hand  will  be  ftretched  out  of  the  mirror,  and  meet  it  at  a  great  dif- 
tance  in  theopen  air,  &c.  And  on  the  fame  principle  are  conftruc- 
ted  catoptric  ciftulae,  which,  when  looked  into,  exhibit  images 
much  bigger  than  the  chelt.  See  the  article  Catoptric  cijlula. 

io.  The  image  of  a  right  line,  perpendicular  to  a  concave  mir¬ 
ror,  is  a  right  line  ;  but  all  oblique  or  parallel  lines  are  concave. 
For  fince  every  point  of  a  line  perpendicular  to  the  fpeculum  is  in 
the  cathetus  of  incidence,  it’s  image  will  of  courfe  be  a  right  line. 
But  if  A  B  (fig.  77,)  be  parallel,  or  oblique  to  the  fpeculum,  and  C  F 
be  drawn  from  the  center  C  perpendicular  to  A  B,  C  A  will  be  grea¬ 
ter  than  C  D  ;  and,  therefore,  as  C  F  =  C  E,  F  D  >  A  E  ;  confe- 
quently  the  point  D  will  appear  farther  behind  the  fpeculum  than  A. 
Therefore  fince  c  is  farther  diftant  from  D,  than  a  from  A,  and  b 
from  B,  the  image  acb  will  appear  concave. 

Cylindrical,  Conical,  Parabolical,  and  Elliptical  Mirrors,  or  fpe- 
cula,  are  thofe  terminated  by  a  furface  refpedtively  cylindrical,  co¬ 
nical,  parabolical,  and  fpheroidical. 

To  prepare,  or  make,  cylindrical,  conical,  parabolical,  elliptical,  and 
hyperbolical  Mirrors.  For  the  cylindrical  and  conical  forr,  if  they 
are  to  be  of  glafs,  the  method  of  preparing  them  is  the  fame  as  that 
already  laid  down  for  convex  mirrors. 

If  of  metal,  they  are  to  be  made  after  the  manner  of  concave  mir¬ 
rors,  only  that  the  clay  moulds  there  deferibed,  require  other  wooden 
ones  of  the  figure  of  the  mirror. 

For  elliptical,  parabolical,  and  hyperbolical  mirrors,  the  mould  is  to 
be  thus  prepared.  On  a  wooden  or  brafen  plane  or  table,  deferibe 
the  figure  of  an  ellipfis,  A  B  (jig.  79,)  a  parabola,  or  an  hyperbola, 
CD  (fig.  80,)  after  the  manner  taught  under  thofe  heads  ;  which 
done,  cut  out  the  figure  from  the  plane  with  all  the  accuracy  ima¬ 
ginable. 

To  the  elliptic  figure  fit  an  axis,  as  E  F,  with  tws  fulcra  to  fuf- 
tain  it,  &c.  and  a  handle  to  move  it:  lay  a  quantity  of  the  clay, 
above  deferibed,  under  it ;  and  turn  about  the  axis  by  the  handle, 
till  the  plane  A  B  hath  turned,  or  impreffed  the  elliptical  figure  ex- 
aftly  upon  it. 

Tile  axis  of  the  parabolical  or  hyperbolical  figure  C  D,  is  to  be 
fixed  at  the  vertex  E  in  fuch  a  manner  as  that  it  may  always  remain 
ereft;  this  is  to  be  turned  about  as  above,  till  it  hath  given  it  sown 
figure  to  the  clay  applied  about  it. 

The  part  of  the  mould,  thus  formed,  is  to  be  dried,  and  either 
fineared  over  with  fat,  or  fprinkled  with  brick-duft  ;  then  a  convex 
mould  is  to  be  made,  by  putting  a  quantity  of  the  fame  clay  into 
the  cavity  thus  formed.  1  his  latter  is  called  the  male,  as  the  for¬ 
mer  the  female  mould.  t  - 

The  male  mould,  being  well  dried,  is  io  be  applied  within  the 
female,  in  fuch  manner,  as  only  to  leave  the  intended  thicknefs  of 
the  mirror  between  them.  The  reft  as  for  concave  mirrors. 

Thefe  mirrors  are  not  made  without  the  utmoft  difficulty  ;  be- 
caufe,  if  the  moulds  be  ever  fo  juft,  the  figure  of  the  mirror  is  apt  to 
be  damaged  in  the  grinding.  See  the  article  Speculum. 

Phanomena,  or  Properties  oj  Cylindrical  Mirrors,  i.  The  di- 
menfions  of  objefts  correfponding  lengthwife  to  the  mirror  are  not 
much  changed  ;  but  thofe  eorrelponaing  breadthwile  have  their 
figures  altered,  and  their  dimenfions  leiiened  fo  much  the  more,  as 
thefy  are  farther  from  the  mirror ;  whence  arifesa  very  great  Uiftor- 

tion.  . 

2.  If  the  plane  of  refleftion  cut  thecylindnc  mirror  through  the 
axis,  the  refleftion  is  performed  in  the  fame  manner  as  in  a  plane 
mirror  ;  if  it  cut  it  parallel  to  the  bafe,  the  reflection  happens  in  the 
lame  manneras  in  a  fpherical  mirror;  if,  Hilly >  it  cut  it  obliquely, 
or  be  oblique  to  it’s  bafe,  the  reflection  is  the  fame  as  in  an  elliptical 

mirror.  •  c 

Hence,  as  the  plane  of  reflection  never  pafies  through  the  axis  of 
the  mirror,  except  when  the  eye  and  objective  line  are  in  the  fame 
plane  ;  nor  parallel  to  the  bafe,  except  when  the  radiant  point  and 
the  eye  are  at  the  fame  height,  tire  reflection,  in  a  cylindiical  mir¬ 
ror,  is  ufually  the  fame  as  in  an  elliptical  one. 

3.  If  a  hollow  cylindrical  mirror  be  oppofed  directly  to  the  (un, 
inltead  of  a  focus  of  a  point,  the  rays  will  be  reflected  into  a  lucid 
line,  parallel  to  it’s  axis,  at  a  diftance  fomewhatlefs  than  a  fourth 
part  of  it’s  diameter. 

Hence  arifes  a  method  of  drawing  anamorphofes,  1.  c.  wild,  de¬ 
formed  figures,  on  a  plane,  which  appear  beautiful  and  well  propor¬ 
tioned,  when  viewed  in  a  cylindrical  mirror. 

Elliptic,  Parabolic ,  Conic,  and  Pyramidal  Mirrors.  We  are 
not  much  acquainted  with  the  properties  of  filliptic,  occ.  on  y  t  at, 
inthefirft,  if  a  ray  ftrike  on  it  from  one  of  it’s  locufes,  it  is  reflec¬ 
ted  into  the  other  ;  fo  that  a  lighted  candle  being  placed  in  one,  it  s 
light  will  be  collected  in  the  other.  That  the  fecond,  inafmuch  as  all 
the  rays  they  refleCf  meet  in  one  point,  make  the  bdt  burning-glalies 


of  all  others.  And,  laftly,  that  wild,  irregular  figures,  may  be  fo 
drawn  on  a  plane,  as  that  the  eve  being  placed  over  the  axis  of  the 
two  laft,  they  (hall  appear  beautiful,  and  well  proportioned.  See 
the  aricle  Anamorphosis,  intheSyftemof  Perspective. 

Muscle  volitantes,  dark  irregular  veins  and  fpots,  feeming  to  fly 
before  the  eyes  of  many  people,  efpecially  on  looking  at  bright  ob¬ 
jects,  fuch  as  white  paper,  the  fky-light,  the  candle,  &c.  Thefe 
have  often  the  appearance  of  cobwebs,  fometimes  that  of  fmoke, 
duff,  &c.  The  refemblance  of  many  of  thefe  fpots  to  flies  has  given 
them  the  name  of  milfca:  volitantes,  q.  d.  files  fiymg  about. 

Dr.  Porterfield,  in  the  Medical  Efl'ays  of  Edinburgh,  obferves; 
that  thefe  fpots  may  proceed  from  fome  little  extravafations,  verru- 
eofe  fwellings,  or  other  defeCts  in  the  retina,  which,  by  intercep¬ 
ting  the  rays,  will  occafion  a  defeCt  in  the  picture  ;  and  by  confe- 
quence  a  fimilar  and  correfponding  defeCt  or  fpot  in  the  objeft.  He 
obferves  alfo,  that  thefe  fpots  commonly  vanifh,  or  at  lealt  become 
lefs  fenfible,  when  the  ohjcCt  is  brought  nearer  the  eye,  and  within 
the  limits  of  diftinCt  vifion.  For  the  rays  which  are  now  exaCtly 
united  upon  the  retina,  by  being  more  crowded,  have  their  force 
augmented;  by  which  means  a  fenfible  impreffion  is  made  upon  the 
retina  through  thefe  extravafations.  Hence  thefe  fpots  are  mod  fen¬ 
fible  to  thofe  who  have  a  finall  pupil,  and  efpecially  to  thofe  who 
are  ftiort,  or  long-fighted.  Hence  alfo,  in  a  prefbytical  eye,  the 
fpots  which  were  formerly  very  fenfible,  become  faint  when  the  ob¬ 
ject  is  viewed  through  a  convex-glafs  ;  for  by  means  of  this  glafs 
more  rays  enter  the  eye,  which  being  united  exaCtly  at  it’s  bottom, 
mult  ftrike  Yhe  retina  ftronglv  enough  to  make  a  fenfible  impreffion 
through  thefe  extravafations,  which  will  render  the  fpots  obfeure. 

1  he  learned  doCtor  farther  obferves,  that  what  has  been  faid  with 
refpeCt  to  thefe  fpots,  when  occafioned  by  extravafations,  or  defeCts 
in  the  retina,  will  alfo  hold  when  they  are  occafioned  by  a  callofity, 
or  any  degree  of  paralyfisor  infenfibil ity  in  fome  parts  of  the  retina, 
by  which  the  impulfc  received  from  the  rays  is  made  lefs  fenfible. 
But,  betides  thefe  defeCts  in  the  retina,  there  is  another  caufe  which 
may  give  occafion  to  thefe  fpots,  both  in  the  myopia  and  vifus  Jenilis  ; 
and  that  is,  certain  fmall  opaque  marks  in  the  cornea  itfelf,  or  any 
where  within  the  eye,  which,  by  intercepting  fome  of  the  rays,  mult 
occafion  a  defeCt  in  the  picture,  from  which  defeCt  a  kind  of  dark 
fpot  will  be  feen  in  the  ohjcCt.  '1  hus,  in  the  eye  of  a  myops,  if 
there  be  any  opacity  in  the  cornea,  or  within  the  eye  which  inter¬ 
cepts  the  ravsBdr,  C  c  d,  and  V  La,  (Plate  152,  fig.  81,)  there  will 
be  a  defeCt  in  the  picture  at<?,  d,  and  a  ;  from  whence  alfo  the  ex¬ 
ternal  appearance  will  be  deficient  at  the  correfponding  points  E,  D, 
and  A  ;  where  by  cbnfequer.ee,  dark  fpots  will  be  feen.  For  it  is 
to  be  obferved,  that  there  is  not  one  point  in  the  picture  which  is 
formed  by  a  plurality  of  rays  which  meet  at  the  point,  but  every  ray 
goes  to  a  different  point  of  the  picture,  both  in  myopical  andprelby- 
tical  eyes ;  and  therefore,  when  any  of  the  rays  are  intercepted,  that 
part  of  the  picture  to  which  fuch  rays  belong  will  not  be  illuminated, 
which  mult  occafion  a  correfponding  defect  in  the  appearance  of  the 
objeft.  But  in  the  perfeCt  fight,  where  the  rays  which  come  from 
the  feveral  points  of  the  objeft,  are  fo  refrafted  as  to  meet  again  at 
fo  many  correfponding  points  in  the  retina,  every  point  of  the  pic¬ 
ture  is  formed  by  a  cone  of  rays,  whofe  bafe  is  the  pupil  ;  and 
therefore,  though  fome  of  thofe  rays  be  intercepted,  yet  no  part  of 
the  pifture  will  be  darkened,  and  confequently  no  deleft  will  be 
feen  in  the  objeft  from  any  fuch  opacity  in  the  cornea,  or  humours 
of  the  eye,  unlefs  this  opacity  be  in  the  back  part  of  the  vitreous 
humour,  where  the  pencil  is  narrow,  and  intercepts  the  whole 
pencil.  This  may  be  proved  from  the  camera  obfeura,  by  flicking 
fome  fmall  patches  on  the  glafs.  Thefe  will  not  be  perceived  if  the 
paper  is  placed  at  the  due  focal  diftance;  but  if  the  diftance  be 
greater  or  ftnaller,  the  fpots  will  appear. 

The  deftor  alfo  obferves,  that  thefe  fpots  are  not  all  of  the  fame 
kind.  He  thinks  that  thofe  which  change  not  their  place  with  refpeft 
to  the  axis  of  vifion,  proceed  from  fome  deleft  either  irx  the  retina  or 
cornea,  or  in  the  vitreous  and  crvftallinc  humours.  As  for  thofe 
which  are  in  conftant  motion,  he  fuppofes  them  to  arife  from  fome 

corpufcles  floating  in  the  aqueous  humour. 

Befides  thefe  dark  fpots,  there  is  another  kind  often. met  with, 
bright  and'luminous  than  the  objeft  itfelf  before  w  hich  they 


more 


As  to  the  caufe  of  thefe  brighter  fpots  and  veins,  it  feems  that, 
firft  thev  muft  proceed  from  fome  corpufcles  within  the  eye,  which 
are  at  liberty  to  change  their  place,  and  which  therefore  mull  be  fiip- 
pofed  to  float  in  the  aqueous  humour.  Secondly,  feeing  thefe  fpots 
always  defeend  when  the  eye  is  kept  fixed,  the  corpufcles  from  which 
thev  arife  muft  afeend  ;  and  areconfequently  lighterthan  the  aqueous 
humour  in  which  they  fwim.  Thirdly,  thefe  fpots  being  more 
bright  and  luminous  than  the  objeCt,  they  cannot  be  occafioned  by 
any  opaque  corpufcles,  which  by  intercepting  the  rays  would  caft  a 
ihade  upon  the  retina.  What  bids  faireft  tor  producing  thefe 
brighter  fpots  and  veins,  is  fome  imall  oily,  diaphanous  particle, 
and  filaments,  which  fwimin  the  aqueous  humour  before  the  cryl- 
talline  •  for  fuch,  by  their  lightnels,  will  afeend,  when  left  ) 
themfelves  ;  and  by  their  great  refraftive  power,  produce  thefe  lu- 
minousfpots  terminated  by  dark  lines. 

We  ftiall  only  add,  that  feveral  of  thefe  flying  appearances  re- 

femble  little  globulcsjoined  by  threads,  thus* 
and  thefe  globules  appear  in  different  numbers,  and  at  different  dif- 

toMSS  £?&  on  a  fudden  looking  ,o  the  to.  or  other 
bright  objefl,  to  vary  in  their  figure.;  ye.  when  they  beg.n  .ode- 
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fcenri,  they  return  in  one  conftant  figure  before  we  lofe  fight  of 
them.  Oathe  whole,  it  feems,  this  phenomenon  is  not  yet  ru  y 
accounted  for.  The  vafcular  form  of  moft  of  thefc  appearances, 
their refemblances to  fmall  veins  or  arteries,  make  it  difficult  to  con¬ 
ceive  them  floating  in  the  humours  of  the  eye  ;  and,  on  the  ot  ter 
hand,  their  fceming  contortions,  and  change  of  figure,  on  fudden. v 
looking  up,  or  ffiaking  the  head,  make  it  no  lefs  difficult  to  conecive 
them  fixed  and  obfirucled  capillaries,  as  many  authors  fuppofe. 

Object -glafs  of  a  tclcfeope  or  microfcope,  is  the  glafs  placed  at 
the  end  of  tire  tube,  which  is  near  the  object. 

To  prove  the  regularity  and  goodnefsof  an  objeci-glafs ,  flrike  two 
concentric  circles  on  a  paper,  the  one  having  it’s  diameter  the  fame 
with  the  breadth  of  the  objeSl-glafs  ;  the  other  half  that  diameter : 
divide  the  inner  circumference  into  fix  equal  parts  ;  and,  making  fix 
fine  fmall  holes  therein  with  a  needle,  cqver  one  fide  of  the  glafs  with 
this  paper  ;  then,  expofing  it  to  the  fun,  receive  the  rays  that  pafs 
through  thefe  fix  holes  on  one  plane,  at  a  juft  diftance  from  the  glafs  ; 
and,  by  withdrawing  or  approaching  this  plane,  from  or  to  the  g'afs, 
we  ffiall  find  whether  the  rays,  that  pafs  through  thefe  fix  holes, 
unite  exaftly  together  at  any  diftance  from  the  glafs  ;  if  they  do, 
we  may  be  allured  of  the  regularity  of  the  glafs,  that  is,  of  it  s  juft 
form  ;  and,  at  the  fame  time,  we  obtain  exactly  the  glafs  s  focal 
length. 

The  excellency  of  an  oljefi -glafs ,  is  belt  proved  by  placing  it  in  a 
tube,  and  trying  it  with  fmall  eye-glalles,  at  fcveral  diftant  objefts  ; 
for  that  objeEl-glafs  which  reprefents  objects  the  brighteft  and  molt 
diftiniSt,  which  bears  the  greateft  aperture,  and  moft  convex  and 
concave  eye-glafs,  without  colouring  or  hazinefs,  is  always  the  beft. 

To  prove  yvhether  object -glafjes  be  well  centered,  hold  the  glafs  at 
a  due  diftance  from  the  eye,  and  obferve  the  two  reflected  images  of 
a  candle  :  where  thofc  images  unite,  or  coalefce,  there  is  the  true 
center.  I  f  this  be  in  the  middle,  or  central  point  of  the  glafs,  then 
it  is  known  to  be  truly  centered. 

Method  of  finding  the  true  center  of  an  object- glafs.  Let  a  couple 
of  fhort  cylindrical  tubes  be  turned  in  wood  or  brafs,  and  let  the 
convexity  of  the  narrower  be  lo  exactly  fitted  to  the  concavity  of  the 
wider  as  juft  to  turn  round  in  it  with  cafe,  but  without  waddling  ; 
and  let  the  planes  of  the  bafes  of  the  tubes  be  exaflly  perpendicular 
to  their  fides.  Place  the  bafe  of  the  narrower  tube  upon  a  fmooth 
brafs  plate  or  a  wooden  board  of  an  equal  thicknefs,  and  with  any 
ffiarp pointed  tool,  deferibe  a  true  circle  upon  the  board  round  the 
outward  circumference  of  the  bafe,  and  upon  the  center  of  this  cir¬ 
cle,  to  be  found  when  the  tube  is  removed,  deferibe  a  larger  circle 
upon  the  board. 


Thefe  two  circles  fhould  be  fo  proportioned,  that  the  one  may  be 
fomewhat  greater,  and  the  other  fomewhat  fmaller  than  any  of  the 
glafles  intended  to  be  centered  by  them.  Then  having  cleared  out 
all  the  wood  within  the  inner  circle,  put  the  end  of  the  tube  into 
this  hole,  and  there  faften  it  with  glue,  fo  that  the  bafe  of  the  tube 
may  lie  on  the  furface  of  the  board  :  then  having  fixt  the  wider 
tube  very  firmly  in  a  hole  made  in  a  window-fhutter,  and  having 
darkened  the  room,  lay  the  glafs  to  be  centered  upon  the  board  fixt 
to  the  narrower  tube  ;  and  having  placed  the  center  of  it  as  near  as 
you  can  guefsover  the  center  of  the  hole,  fix  it  to  the  board  with 
two  or  three  lumps  of  pitch,  or  foft  cement,  placed  at  it’s  circum¬ 
ference.  Then  put  the  narrower  tube  into  the  wider  as  far  as  it  can 
go,  and  fix  up  a  fmooth  fereenof  white  paper  to  receive  the  pictures 
of  the  objects  that  lie  before  the  window  ;  and  when  they  appear  dif- 
tinft  upon  the  fereen,  let  the  inner  tube  be  turned  round  about  it’s 
axis  ;  and  if  the  center  of  the  glafs  happens  to  be  in  this  axis,  the 
pidture  will  be  perfectly  at  reft  upon  the  fereen  ;  if  not,  every  point 
of  it  will  deferibe  a  circle.  With  a  pencil  mark  ffie  higheft  add  the 
lowed  places  of  any  one  circle,  deferibed  by  fome  remarkable 
point  in  that  part  of  the  pidture  which  appears  moft  dillindt  ; 
and  when  this  point  of  the  pidture  is  brought  to  the  higheft 
mark,  flop  the  circular  motion  of  the  tube,  and  keeping  it  in 
that  pofition  deprefs  the  objeci-glafs  till  the  point  aforefaid  falls 
exadtly  in  the  middle  between  the  two  marks.  Then  turn  the 
tube  round  again,  and  the  point  of  the  pidture  will  either  reft 
there  or  will  deferibe  a  much  fmaller  circle  than  before,  which 
muft  be  reduced  to  a  quiefeent  point  by  repeating  the  fame  ope¬ 
ration.  Then  the  center  (of  refradtion)  of  the  glafs  will  lie  in 
the  axis  of  the  tube,  and  by  confequence  will  be  equidiftant  from 
the  circumference  of  the  large  circle  deferibed  upon  the  board  fixed 
to  it.  Now  to  deferibe  a  circle  upon  the  glafs  fg  h ,  Plate  152,  fig. 
82,  and  about  it’s  center  of  refradtion,  let  a  long  llender  brafs  plate 
acb,  be  bent  fquare  at  each  end,  as  reprefented  in  the  figure,  leav¬ 
ing  a  piece  in  the  middle  equal  in  length  to  the  diameter  of  the 
large  circle  a  d be  that  was  deferibed  upon  the  board  ;  and  let  the 
fquare  ends  of  the  plate  be  filed  away  fo  as  to  leave  a  little  round 
pin  in  the  middle  of  each.  Then  having  laid  it  over  the  glafs, 
along  any  diameter  of  the  large  circle  ad  be,  make  two  holes  in  the 
board  to  receive  the  pins  a,  b;  and  find  the  center  of  this  circle 
upon  the  long  plate  ;  and  wdth  this  center  c  deferibe  as  large  a  cir¬ 
cle  as  you  can,  upon  the  glafs  underneath,  with  a  diamond-pointed 
compafs  ;  and  grind  away  all  the  margin  as  far  as  this  circle.//  k, 
in  a  deep  tool  for  grinding  eye-glafles  ;  and  then  the  glafs  will  be 
truly  centered.  If  the  pitch  or  cement  be  too  foft  to  keep  the  glafs 
from  flipping,  while  the  circle  is  deferibing,  it  may  be  fixed  firmer 
with  wax  or  harder  cement. 


Mr.  Savery  gives  the  following  rule,  which  is  very  convenient  fc 
the  ufe  of  the  glafs-grinder,  and  will  enable  him  expeditiouflv  t 
try  whether  a  convex  lens  is  well  centered.  Provide  a  round  plate  c 
brafs  (or  hardened  fteel,  if  it  can  be  prevented  from  ruffing),  conv< 
niently  thick,  and  well  hardened  by  hammering,  having  many  notcht 
round  it,  one  a  little  wider  than  the  next,  and  numbered,  1,2,  ' 
&c.  in  their  proper  order,  each  of  them  being  wider  at  the  bottor 
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than  at  the  entrance.  Plate  152,  fg-,  83.  Fit  one  of  thefe  notches 
to  the  thickeft  fide  of  the  objcCl-gUjs,  fo  that  the  edge  may  reach  to 
about  halt  it’s  depth  ;  and  if  the  oppofi-te.fi.de  pafs  to  the  bottom  of 
the  notch,  grind  the  lens  narrower  on  the  thinneff  fide,  till  you  find 
it  at  that  part  as  thick  as  where  you  firft  tiied  it  into  the  notch. 
After  this  manner  reduce  the  glafs  to  an  equal  thicknefs  on  it’s  four 
quarters,  and  then  grind  off  from  other  places  what  is  needful  to 
make  it  circular  :  let  care  be  taken,  when  the  lens  is  tried  in  the 
notch,  that  it  be  not  warmer  on  one  fide  than  the  other  by  grinding, 
but  ft  ay  till  it  is  quite  cold  ;  and  obferve  likewife  not  to  tbruft  it  in 
harder  on  one  fide  than  on  the  oppofite  fide.  The  chief  advantage 
°f  having  a  glafs  well  centered  is  this,  that  the  rays  coming  through 
any  given  hole  or  aperture,  whofe  center  coincides  with  the  axis  of 
the  glafs,  will  form  a  more  diftindt  image  than  if  that  center  lav  bc- 
fidc  the  axis  ;  becaufe  the  aberrations  of*  the  rays  from  the  geome¬ 
trical  focus  of  the  pencil,  are  as  the  diftances  of  their  points  of  in¬ 
cidence  from  the  center  of  refradtions  in  the  glafs. 

Opera  -glafs,  is  fo  called  from  it’s  ufe  in  playhoufes,  and  fome- 
times  a  diagonal  perfpeCfive,  from  it's  conftrudtion,  which  is  as  fol¬ 
lows.  ABC  D  ( P[ate  i$2,fig.  84,)  reprefentsa  wooden  tube  about 
four  inches  long,  in  each  lidcof  which  there  is  a  hole  EF  and  GH, 
exadtly  againft  the  middle  of  I  K  a  plane  mirror,  which  refledts  the 
rays  falling  upon  it  to  the  convex  glafs  LM;  through  which  they  are 
refradled  to  the  concave  eye-glafs  N  O,  whence  they  emerge  parallel 
to  the  eye  at  the  hole  rs,  in  the  end  of  the  tube.  Let  P  «  Q_be  an 
objedl  to  be  viewed,  from  which  proceed  the  rays  Pc,  ab,  and  Q d: 
thefc  rays,  being  refledted  by  the  plane  mirror  I  K,  will  fhew  rhe 
objedf  in  the  diredtion  cp,  ba,  dq,  in  the  image  p  q,  equal  to  the 
objed  PO  ,  and  as  far  behind  the  mirror,  as  the  objedt  is  before 
it :  the  mirror  being  placed  fo  as  to  make  an  angle  of  45  degrees, 
with  the  fides  of  the  tube.  And  as  in  viewing  near  objedts  it  is  not 
neceflary  to  magnify  them,  the  focal  diftance  of  both  the  glafles- 
may  be  nearly  equal ;  or  if  that  of  L  M  be  three  inches,  and  that 
of  N  O  one  inch,  the  diftance  betweenthem  will  be  but  two  inches, 
and  the  objedt  will  be  magnified  three  times,  which  is  fufficient 
for  the  purpofes  to  which  this  glafs  is  applied. 

If  the  objedt  be  very  near,  as  X  Y,  it  is  viewed  through  a  hole 
xy,  at  the  other  end  of  the  tube  A  B,  without  an  eye-glafs  ;  the 
upper  part  of  the  mirror  being  polifhed  for  that  purpofe,  as  well  as 
the  under.  Fhe  tube  unferews  near  the  objedt-glafs  LM,  for 
taking  out  and  cleanfing  the  glafles  and  mirror.  The  peculiar  arti¬ 
fice  of  this  glafs,  is  to  view  a  perfon  at  a  fmall  diftance,  fo  that  no 
one  fhall  know  who  is  obferved  ;  for  the  inftrument  points  to  a  dif¬ 
ferent  objedt  from  that  which  is  viewed,  and  as  there  is  a  hole  on 
each  fide,  it  is  impoffible  to  know  on  which  hand  the  objed  is  fitu- 
ated,  which  you  are  viewing.  The  pofition.  of  the  objed  will  be 
ere£I  through  the  concave  eye-glafs.  See  the  article  Polemoscope. 

Optic  pyramid,  in  perfpe&ive,  is  the  pyramid  ABC O  [Plate  160, 
fig.  3,)  whofe  bafe  is  the  vifible  objed,  AOC  ;  and  it’s  vertex  in 
the  eye  O  ;  formed  by  rays  drawn  from  the  feveral  points  of  the 
perimeter  to  the  eye. 

Hence  alfo  may  appear  what  is  meant  by  optic  triangle. 

Optic  rays  are  particularly  ufed  for  thofe  wherewith  an  optic  py¬ 
ramid,  or  optic  triangle  is  terminated.  As  O  A,  O  C,  O  B,  &c. 

Optical  inequality ,  is  an  apparent  irregularity  in  the  motions 
of  far  diftant  bodies  ;  fo  called,  becaufe  not  really  in  the  moving 
bodies,  but  arifing  from  the  fituation  of  the  fpedator’s  eye:  fo  that 
if  the  eye  were  in  the  center,  it  would  always  fee  the  motions 
uniform. 

1  he  optical  inequality  may  be  thus  illuftrated :  fuppofe  a  body  revolv¬ 
ing  in  the  periphery  of  a  circle  A  BDE  FGQ_P  ( Plate  152, /g-.  85,) 
and  moving  through  equal  arches  A  B,  BD,  DE,  EF,  in  equal  times ; 
and  fuppofe  the  eye  in  the  plane  of  the  fame  circle,  but  at  a  diftance 
from  it,  viewing  the  motion  of  the  body  from  O:  when  the  body 
goes  from  A  to  B,  it’s  apparent  motion  is  ineafured  by  the  angle 
AOB,  or  the  arch  H  L,  which  it  will  leem  to  deferibe.  But  in  an 
equal  time, -while  it  moves  through  the  arch  BD  ;  it’s  apparent 
motion  will  be  determined  by  the  angle  BOD,  or  the  arch  L  M, 
which  is  lefs  than  the  former  arch  H  L.  And  when  arrived  at  D,  it 
will  he  feen  at  the  point  M  of  the  line  N  L  M.  But  it  fpends  the 
fame  time  in  deferibing  D  E,  as  it  does  in  AB  or  BD  ;  and  wffien 
arrived  at  E,  it  is  ftill  feen  at  M  ;  appearing  ftationary  in  all  the 
fpace  from  D  to  E.  When  it  arrives  at  F,  the  eye  will  fee  it  in  L  ; 
and  atG,  it  will  appear  at  H  ;  fo  that  it  will  feem  to  have  gone  re¬ 
trograde:  and,  laflly,  from  Q_to  P,  it  will  again  appear  ftationary. 

Parhelion,  or  Par^eljum,  (from  trx^x, near, and  uXi©-,  fun,) 
in  phyfiology,  a  mock  fun,  or  meteor,  in  form  of  a  very  bright  light, 
appearing  alide  of  the  fun  ;  and  formed  by  the  reflexion  of  his 
beams  in  a  cloud  properly  pofited. 

The  parhelia  ufually  accompany  thecoronae,  or  luminous  circles, 
and  are  placed  in  the  fame  circumference,  and  at  the  fame  height. 

I  heir  colours  relemble  thofe  of  the  rainbow  ;  the  red  and  yellow 
are  on  the  fide  towards  the  fun,  and  the  blue  and  violet  on  the  other  < 

1  hough  there  are  coronae  fometimes  feen  intire,  without  any  par¬ 
helia  ;  and  fometimes  parhelia  without  corona;. 

Parhelia  are  fometimes  double,  triple,  &c. 

Ariftotle  obferves,  that  two  were  feen  in  Bofphorus  from  morn¬ 
ing  to  evening,  though,  in  general,  he  obferves,  they  are  nor  feen, 
except  when  the  fun  is  near  the  horizon.  Piiny  relates  under  what 
confuls  this  phenomenon  was  ever  feen  at  Rome. 

In  the  year  1629,  was  f£en  at  Fome,  by  Scheiner,  a  parhelion  of 
four  funs;  Gaflendi  fa  vs,  that  in  1635  and  1636,  he  often  fawone 
mock  fun  ;  in  1661,  Hevelius  obferved  at  Dantzick  one  of  feycn 
funs;  and  in  1666,  another  w?as  feen  at  Arles,  of  fix. 

Phenomena  of  this  kind  have  alfo  been  obferved  by  M.  de  la  Hire 
at  Paris,  in  1689  ;  and  by  M.Caffini,  in  1693  »  by  Mr.  Grey,  in 
1700  ;  by  Halley,  in  1702  ;  and  Maraldi,  in  1721. 
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T  he  Roman  phenomenon  obferved  by  Scheiner,  is  reprefented 
{Plate  1 5T  fig.  86.)  in  which  A  is  the  place  of  the  obferver,  B  his 
zenith,  C  the  tiue  fun,  AB  a  plane  palling  through  the  observer's 
eye,  the  t:uc  fun,  and  the  zenith;  About  the  fun  C,  there  appeared 
two  concentric  rings,  not  complete,  but  diverlHied  with  colours. 
The  Idler  of  them,  DEF,  was  fuller,  and  more  peril  &  ;  and  though 
it  was  open  from  DtoF,  yet  thofe  ends  were  perpetually  endea¬ 
vouring  to  unite,  and  fometimes  they  did  fo.  The  outer  of  thefe 
.rings  was  much  fainter,  fo  as  fcarcely  to  be  difcerhible.  It  had, 
however,  a  variety  of  colours,  but  was  very  inconttant.  The  third 
ci-cleKLMN,  was  very  large,  and  ail  over  white,  palling  through 
the  middle  of  the  fun,  and  every  where  parallel  to  the  horizon.  At 
firft  this  circle  was  intire;  but  towards  the  end  of  the  appearance 
■it  was  weak  and  ragged,  hr  as  hardly  to  be  perceived  from  M  to-  ' 
wards  N.  In  the  interfedlion  of  this  circle,  and  the  outward  iris 
GKI,  there  broke  out  two  parhelia,  or  mock  funs,  N  and  K,  not 
quite  perfedl  ;  K  being  rather  weak,  but  N  fhone  brighter  and 
ftronger.  The  brightnefs  of  the  middle  of  them  was  fumething  like 
that  of  the  fun,  but  towards  the  edges  they  were  tinged  with  colours, 
like  thofe  of  the  rainbow,  and  they  were  uneven  and  ragged.  The 
parhelion  N  was  a  little  wavering,  and  fent  out  a  fpiked  tail  N  P,  of 
a  colour  fomewhat  fiery,  the  length  of  which  was  continually 
changing. 

The  parhelia  at  L  and  M,  in  the  horizontal  ring,  were  not  fo 
bright  as  the  former,  but  were  rounder  and  white,  like  the  circle  in 
which  they  were  placed.  Parhelion  N  difappeared  before  K  ;  and 
while  M  grew  fainter,  K  grew  brighter,  and  vanifhed  the  laft  of  all. 

It  is  to  be  obferved,  farther,  that  the  order  of  the  colours  in  the 
circles  DEF,  GKN,  was  the  fame  as  in  the  common  halos,  namely, 
■red  next  the  fun  ;  and  the  diameter  of  the  inner  circle  was  alfo 
about  45  degrees  ;  which  is  the  ufual  fize  of  a  halo. 

M.  Mariotte  accounts  for  the  appearance  o i parhelia  from  an  in¬ 
finity  of  little  particles  of  ice  floatmg  in  the  air,  which  multiply  the 
image  of  the  fun  ;  either  by  refradtion  or  breaking  his  rays,  and 
thus  making  him  appear  where  he  is  not  ;  or  by  reflecting  them, 
and  ferving  as  mirrors. 

M.  Huygens  fuppofes  that  the  parhelia  at  K  and  N  are  produced 
hy  the  fame  upright  cylinders,  which  produce  the  great  white 
circle  ;  but  not  in  the  fame  manner  as  that  was  caufed,  viz.  by 
fimple  reflexion,  but  by  means  of  two  refradtions,  exadtly  in  the 
fame  manner  as  halos  are  produced  ;  the  center  of  the  cylinder  being 
fnnw,  and  the  outer  part  ice.  The  interval  between  thefe  parhelias, 
he  fays,  will  be  greater,  as  the  cylinder  of  fnow  is  thicker  in  pro¬ 
portion  to  the  whole  cylinder  ;  and  becaufe  the  fun  appears  blighted 
through  thofe  cylinders  which  are  on  the  outfldes  of  the  arch  KN  ; 
and  this  brightnefs  decaying  gradually  to  a  certain  diflance,  it  exhibits 
the  appearance  of  a  parhelion  with  a  tail,  always  tending  towards  the 
white  circle,  and  making  it  brighter  as  far  as  it  extends.  The  tail 
NP,  of  the  parhelion  at  N,  is  drawn  out  of  this  circle  ;  but  this  was  a 
miftake,  as  Hevelius  obferves  ;  and  though  it  is  not  faid  that  the  par¬ 
helion  at  K  had  any  tail,  yet  it  is  plain  that  a  certain  part  of  the  white 
circle  was  it’s  tail,  though  but  a  dull  one;  becaufe  this  parhelion  is 
faid  to  have  been  fainter  than  the  other  ;  and  it  appears  by  the  ob- 
fervations  of  Hevelius,  and  his  own,  that  thefe  parhelia ,  or  mock 
funs,  as  well  as  parajelena ,  or  mock  moons,  always  have  rails. 
Laftly,  the  extraordinary  brightnefs  of  thefe  parhelia ,  which  was 
faid  to  rival  that  of  the  fun,  he  fuppofed  might  ealily  be  accounted 
for,  by  confidering  that  every  cylinder  fhines  through  it’s  whole 
length:  whereas  the  round  grains  in  the  halo  or  the  rainbow,  emit 
but  little  light  ;  fo  that  the  cylinder  may  probably  afford  more  light 
than  ten  of  thofe  round  grains;  and  if  there  be  great  plenty  of  cy¬ 
linders  in  the  air,  it  is  no  wonder  that  thofe  images  of  the  fun  fhould 
appear  fo  bright. 

Pencil  of  rays,  is  a  double  cone,  or  pyramid  of  rays,  joined  to¬ 
gether  at  the  bafe ;  one  of  which  hath  it’s  vertex  in  fome  point  of 
the  objedt,  and  has  the  cryltall ine  humour,  or  the  glafs  GLS 
[Plate  152,  fig.  88  ,)  for  it’s  bafe  ;  and  the  other  has  it’s  bafe  on  the 
fame  glafs,  or  cryftalline,  but  it’s  vertex  in  the  point  ot  convergence  ; 

3s  at  C. 

Thus  BGSC  is  a  pencil  of  rays  ;  and  the  line  BLC  is  called  the 
axis  of  that  pencil. 

Place,  or  Optical  Place,  is  the  point  to  which  the  eye  refers  an 

objedt. 

Thus  the  points  D  and  E  ( Plate  152,  fig.  89,)  to  which  two  fpec- 
lators  in  d  and  e  refer  the  object  C,  are  called  optic  places. 

Here,  if  a  right  line  joining  the  optic  places  D  and  E,  be  parallel 
to  a  right  line  patting  through  the  eyes  of  the  fpedtaiors  d,  e  ;  the 
diftance  of  the  optic  places  D,  E  will  be  to  the  diitance  of  the  fpec- 
tators  d  and  e,  as  the  diftance  of  one  of  the  optic  places  from  the 
place  of  the  objedt  EC,  to  the  diftance  of  the  other  fpedfator  from 
the  fame  objedt  d  C. 

Place,  optic,  of  a  ftar,  is  a  point  in  the  furface  of  the  mundane 
fphere  as  C  or  B  ( Plate  7 ,  fig.  23),  wherein  a  fpedtator  in  E,  or  T, 
fees  the  center  of  the  ftar  S. 

This  is  divided  into  true  and  apparent. 

True,  or  Real  Optic  Place,  is  that  point  of  the  furface  of  'he 
fphere  B, -wherein  a  fpedtator,  placed  in  the  center  of  the  earth,  fees 
the  center  of  the  ftar,  or  phenomenon.  Or  it  is  a  point  among  the 
fixed  ftars,  determined  by  a  line  drawn  from  the  center  of  the  earth 
through  that  of  the  ftar,  and  terminated  in  B  among  the  ftars. 

Place,  apparent ,  or  viftble  optic ,  is  that  point  ot  the  luriace  of  the 
fphere,  wherein  a' fpedtator,  placed  on  the  furface  of  the  earth  in  E, 
lees  the  center  of  the  ftar  S.  Or  a  point  C  found  by  a  line  patting 
from  the  fpedtator ’s  eye  through  the  ftar,  and  terminated  in  the  lphere 
of  the  ftars. 

The  diftance  between  the  two  optic  places  makes  what  we  call  the 
parallax. 
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Place  of  radiation ,  is  the  interval,  or  fpace  in  a  medium  or  tranf- 
parent  body,  through  which  any  vifible  objedt  radiates. 

PlAn£.  1  he  planes  of  refledtion  and  refraction  are  thofe  drawn 
through  the  incident  and  rtfledted  or  refradted  rays. 

The  plane  of  the  horopter  is  t hat  drawn  through  the  horopter 
AB  ( Plate  1 1 7,  fig.  31,)  perpendicularly  to  the  plane  of  the  two  op¬ 
tical  axes  IC  and  C  11.  See  the  article  Horopter. 

lit  perfptcfive,  we  meet  with  the  perfpedtive  plane,  which  is  fup¬ 
pofed  to  be  pellucid,  and  perpendicular  to  the  horizon;  the  horizon 
plane,  fuppofed  to  pafs  through  the  fpedtator’s  eye,  parallel  to  the  ho¬ 
rizon;  fee  HI  in  Plate  120, Jig.  3  ;  the  geometrical  plane,  likewife 
p  ttalltd  to  the  horizon,  whereon  tile  objedt  to  be  reprefented  is  fup¬ 
pofed  to  tie  placed,  &c. 

The  plane  of  pfojedtion,  in  the  ftcreographic  projedlion  of  the 
fphcie,  is  t fiat  on  which  the  projedlion  is  made;  correfponding ,to 
the  perfpedli plane. 

•Polemoscope,  a  kind  of  refledting  perfpedlive  glafs  invented  by 
Hevelius,  who  commends  it  as  ufeful  in  fieges,  &c.  and  for  difeover- 
ing  what  the  enemy  is  doing,  while  the  fpedtator  lies  hid  behind  an 
Obftacle. 

Conjlruil  i  on  of  the  Polemoscope.  Any  telefcope  will  be  a  po- 
kmofeape,  it  the  lube  be  but  crooked,  like  a  redtangular  fiphort 
ABDM  [Plate  152,  fig.  90,)  and  between  the  obje&-glafs  AB  and 
the  firft  eye-glafs  GH,  (if  there  be  feveral)  be  placed  a  plain  mirror, 
in  fuch  manner  as  that  the  mirror  is  inclined  to  the  horizon  at  an 
angle  of  450,  and  it’s  refledted  image  found  in  the  focus  of  the  eye- 
glafs  GH. 

For,  hy  this  means,  objedts,  fltuate  over-againft  the  lens  AB,  will 
appear  the  fame  as  if  the  mirror  K  were  away,  and  the  objedt-glafs, 
with  the  objedts,  were  diredtly  oppofite  to  the  eye-glailes. 

If  it  be  defired  to  look  in  at  O,  not  at  M,  another  plain  mirror  N 
mult  be  added. 

Polyhedron,  or  Polyscope,  is  a  glafs  or  lens,  confifting  of 
feveral  plain  lurtaces,  difpofed  into  a  convex  form  ;  popularly  called 
a  MULTiPLYiNG-^/«y}.  T  he  phenomena  of  the  polyhedron  are  as 
follow:  1.  If  feveial  rays,  as  E  F,  AB,  CD  [Plate  152,  fig.  91, ) 
fall  parallel  on  the  furface  of  a  polyhedron,  they  will  continue  parallel 
after  refradtion. 

It  then  tf)e  polyhedron  be  fuppofed  regular,  LH,  HI,  I  M,  will  be 
as  tangents  cutting  the  fpherical  convex  lens  in  F,  B,  and  D  ;  con- 
fequently,  rays  falling  on  the  points  of  contadt,  interfedt  the  axis. 
Wherefore,  fince  the  reft  are  parallel  to  thefe,  they  will  alfo  mutu¬ 
ally  interfedt  each  other  in  G. 

Hence,  if  the  eye  be  placed  where  parallel  rays  decuifate,  rays  of 
the  fame  objedt  will  be  propagated  to  it  ft  ill  parallel  from  the  feveral 
fides  of  the  glafs.  Wherefore,  fince  the  cryftalline  humour,  by  it’s 
convexity,  unites  parallel  rays,  the  rays  will  be  united  in  as  man / 
different  points  of  the  retina,  a,  b ,  c,  as  the  glafs  has  fides. 

Cor.fequently,  the  eye,  through  a  polyhedron ,  fees  the  objedt  re¬ 
peated  as  many  times  as  there  are  fides.  And  hence,  fince  rays  com¬ 
ing  from  remote  objedts  are  parallel  ;  a  remote  objedt  is  feen  as  often 
repeated  through  a  polyhedron,  as  that  has  fides. 

2.  If  rays  AB,  AC,  AD  (fig.  92,)  proceeding  from  a  radiant 
point  A,  fall  on  feveral  fides  of ’a  regular  polyhedron  ;  after  refradtion 
they  will  decuifate  in  G,  and  proceed  on  a  little  diverging. 

Hence,  if  the  eye  be  placed  where  the  rays  coming  from  the  fe¬ 
veral  planes  decuifate,  the  rays  will  be  propagated  to  it  from  the  fe¬ 
veral  planes  a  little  diverging  :  i.  e.  as  if  they  proceeded  from  dif¬ 
ferent  points.  But  fince  the  cryftalline  humour,  by  it’s  convexity, 
colledts  rays  from  feveral  points  into  the  fame  point  ,  the  rays  will 
be  united  in  as  many  different  points  of  the  retina,  a,b,c,  as  the 
glafs  has  fides ;  cotifequendy,  the  eye,  being  placed  in  the  focus  G, 
will  fee  even  a  near  objedt  repeated  as  often  through  the  polyhedron, 
as  that  has  fides. 

Thus  may  the  images  of  objedts  be  multiplied  in  a  camera  obfeura, 
by  placing  a  polyhedron  at  it’s  aperture,  and  adding  a  Convex  lens  at 
a  due  diftance  from  it.  And  it  really  makes  a  very  pleafant  appear¬ 
ance,  if  a  prifm  be  applied  fo  that  the  coloured  rays  of  the  fun  re¬ 
fradted  therefrom  be  received  on  the  polyhedron;  for  by  this  means 
they  will  be  thrown  on  a  paper  or  wall  near  at  hand  in  little  lucid 
fpecks,  much  exceeding  the  brightnefs  of  any  precious  ftone;  and 
in  the  focus  of  the  polyhedron  where  the  rays  decuifate  (for  in  this 
experiment  they  are  received  on  the  convex  fide]  will  be  a  ftar  of  fur- 
prifing  lultre. 

If  images  be  painted  in  water-colours  in  the  areolae,  or  little 
fquares  ot  a  polyhedron,  and  the  glafs  applied  to  the  aperture  of  a  ca¬ 
mera  obfeura  ;  the  fun’s  rays,  patting  through  it,  will  carry  with 
them  the  images  thereof,  and  projedt  them  on  the  oppofi’e  wall. 

This  artifice  bears  a  refemblance  to  that  other,  whereby  an  image 
on  paper  is  projedted  on  the  camera ;  viz.  by  wetting  the  paper  with 
oil,  and  ftraining  it  tight  in  a  frame;  then  applying  it  to  the  aper¬ 
ture  of  the  camera  obfeura,  fo  that  the  rays  ot  a  candle  may  pafs 
through  it  upon  the  polyhedron. 

Polyoptrum,  a  glafs  through  which  objedts  appear  multiplied, 
but  diminifhed. 

The  polyoptrum  differs  both  in  ftrudture  and  phenomena  from  the 
common  multiplying-glafles  called  polyhedra. 

Conjl ruction  of  the  Polyoptrum.  I  n  a  glafs,  plane  on  both  fifties, 
AB  ( Plate  152 ,  fig.  93,)  and  about  three  fingers  thick,  cut  out  iphe- 
rica!  figments,  (carte  a  fifth  part  ot  a  digit  in  diameter. 

If  then  the  glafs  be  removed  from  the  eye,  till  you  can  take  in  all 
the  cavities  at  one  view,  you  wdl  fie  the  fame  objedt,  as  it  through 
fo  many  feveral  concave  glafles,  as  there  are  cavities,  and  all  ex¬ 
ceeding  fmall.  I 

Fit  this  as  an  objedt-glafs,  in  a  tube  A  BCD,  whofe  aperture  AB 
is  equal  to  the  diameter  of  the  glafs,  and  the  other  C  D  is  equal  to 
•hat  of  an  eye-glal's,  e.  gr.  about  a  finger’s  breadth.  The  length 
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of  the  tube  AC  is  to  be  accommodated  to  the  objed  and  eye-glafs, 
by  trial.  In  C  L)  fits  a  convex  eye-glafs,  or  in  lieu  thereof  a  me- 
nifcus,  having  the  diftance  of  it’s  principal  focus  a  little  larger  than 
the  length  of  the  tube  ;  fo  that  the  point  from  which  the  pays  di¬ 
verge  after  refraction  in  the  objed-glafs,  may  be  in  the  focus.  If 
then  the  eye  be  applied  near  to  the  eye-glafs,  a  fingle  objed  will  be 
feen  repeated  as  often  as  there  are  cavities  in  the  objed-glafs,  but 
(till  diminifhed. 

Rainbow,  or  bow,  iris,  a  meteor,  in  form  of  a  party-coloured 
femi-circle,  exhibited  in  a  rainy  fky  oppofite  to  the  fun,  by  the  re¬ 
fradion  of  his  rays  in  drops  of  falling  rain. 

There  is  alfo  a  fccondary  bow  which  is  fainter,  ufually  inverting 
the  former  at  fome  diftance. 

The  rainbow,  Sir  Ifaac  Newton  obferves,  never  appears  but  where 
it  rains  in  the  fun-fhine  ;  and  maybe  reprefented  artificially,  by 
contriving  water  to  fall  in  little  drops,  like  rain,  through  which  the 
fun  fhining,  exhibits  it’s  bow  to  a  fpedator  placed  between  the  fun 
and  the  drops;  efpecially,  if  a  btack  cloth  be  difpofed  beyond  the  drops. 

Anton.de  Dominis  firft  accounted  for  the  rainbnu  in  1611,  by 
refraCtion  and  reflexion  of  the  fun-beams  in  fpherical  drops  of  wa¬ 
ter  ;  which  he  confirmed  by  experiments  made  with  glafs  globes, 
&c.  full  of  water;  wherein  he  was  followed  by  Des  Cartes,  who 
improved  upon  his  account.  But  the  Newtonian  doCtrine  of  colours 
fupplies  and  correCts  their  explications. 

Theory  of  the  Rainbow.  To  conceive  the  origin  of  the  rainbow , 
let  us  confiderwhat  will  befall  rays  of  light  coming  from  a  very  re¬ 
mote  body,  e.  gr.  the  fun,  and  falling  on  a  globe  of  water,  fuch  as 
we  know  a  drop  of  rain  to  be. 

Suppofe,  then,  ADKN  ( Plate  152 ,  fig.  94,)  to  be  a  drop  of  rain, 
and  the  lines  E  F,  B  A,  O  N,  to  be  rays  of  light  coming  from  the 
center  of  the  fun,  which,  on  account  of  the  immenfe  diftance  of  the 
fun,  we  conceive  to  be  parallel. 

Now  the  ray  BA,  being  the  only  one  that  falls  perpendicularly 
on  the  furface  of  the  water,  and  all  the  red  obliquely,  it  is  eafily  in¬ 
ferred,  that  all  the  other  rays  will  be  retraded  towards  the  perpen¬ 
dicular.  See  Refraction. 

Thus  the  ray  EF,  and  others  accompanying  it,  will  not  go  on 
ftrait  to  G  ;  but,  as  they  arrive  at  HI,  they  will  defied  from  F  to 
K;  where  fome  of  them,  probably,  cfcaping  into  the  air,  the  reft 
are  reflefted  upon  the  line  KN,foas  to  make  the  angles  of  incidence 
and  reflexion  equal. 

Farther,  as  the  rayKN,  and  thofe  accompanying  it,  fall  ob¬ 
liquely  upon  the  furface  of  the  globule,  they  cannot  pafs  out  into 
the  air,  without  being  refraded,  fo  as  to  recede  from  the  perpendi¬ 
cular  L  M  ;  and,  therefore,  they  will  not  proceed  ftrait  to  Y,  but 
will  defied  to  P. 

It  may  be  here  obferved,that  fome  of  the  rays,  arriving  at  N,  do 
not  pafs  out  into  the  air,  but  are  again  refleded  toQ_;  where  being 
refraded,  like  the  reft,  they  do  not  proceed  right  to  Z;  but,  declin¬ 
ing  from  the  perpendicular  T  V,  are  carried  to  R;  but  fince  we 
here  only  regard  the  rays  as  they  may  affed  the  eye  placed  a  little 
below  the  drop,  e.  gr.  at  P,  thofe  which  defied  from  N  to  Q,  we 
fet  afide  as  ufelefs  ;  becaufe  they  never  come  to  the  eye.  On  the 
contrary,  it  is  to  be  obferved,  that  there  are  other  rays,  as  2,3,  and 
the  like-;  which,  being  refraded  from  3  to  4,  and  refleded  to  5,  and 
from  5  to  6,  may  at  length,  by  refradion  at  6,  arrive  at  the  eye  7, 
placed  beneath  the  drop. 

Thus  much  is  obvious  :  but  to  determine  precifely  the  quantities 
of  refradion  of  each  ray,  there  muft  be  a  calculation ;  by  fuch  cal¬ 
culation  it  appears,  that  the  rays  which  fall  on  the  quadrant  A  D, 
are  continued  in  lines,  like  thofe  here  drawn  in  the  drop  ADKN; 
wherein  there  are  three  things  very  confiderable  :  firft,  that  the  two 
refradions  of  the  rays,  in  their  ingrefsand  egrefs,are  both  the  fame 
way ;  fo  that  the  latter  does  not  deftroy  the  effed  of  the  former.  Se¬ 
condly,  that  of  all  the  rays  palling  out  of  A  N,  N  P,  and  thofe  ad¬ 
joining  to  it,  are  the  only  ones  capable  of  affeding  the  fenfe,  as  be¬ 
ing  fufliciently  clofe  and  contiguous,  and  becaufe  they  come  out 
parallel;  whereas  the  reft  are  diverging,  anddifperfed  too  far  to  have 
any  fcnfible  effed,  at  leaft  to  produce  any  thing  fo  vivid  as  the  co¬ 
lours  of  the  bow.  Thirdly,  that  the  ray  N  P  has  Ihade  or  darknefs 
under  it;  for,  lince  there  is  no  ray  comes  out  of  the  furface  N  4,  it 
is  the  fame  thing  as  if  the  part  were  covered  with  an  opake  body. 
We  might  add,  that  the  fame  ray  N  P  has  darknefs  above  it ;  fince, 
the  rays  that  are  above  it  are  ineffeduai,  and  fignify  no  more  than 
if  there  were  none  at  all. 

Add  to  this,  that  all  the  efFedual  rays  have  the  fame  point  of  re- 
fledion,i.  e.  the  parallel  and  contiguous  rays,  which  alone  are  effec¬ 
tual  after  refradion,  will  all  meet  in  the  fame  point  of  the  circum¬ 
ference,  and  be  refleded  thence  to  the  eyes. 

Farther,  it  appears  by  calculation,  that  the  angle  ONP,  included 
between  the  ray  NP,  and  the  line  ON  drawn  from  the  center  of 
the  fun,  which  is  the  angle  whereby  the  rainbow  is  diftant  from  the 
oppofite  point  of  the  lun,  and  which  makes  the  femidiaineter  of 
the  bow,  contains  41°  30'.  The  method  of  determining  it  fee 
hereafter. 

But  fince,  befide  thofe  rays  coming  from  the  center  of  the  fun  tq 
the  drop  of  water,  there  are  many  more  from  the  feveral  points  of 
it’s  furface  ;  there  are  a  great  many  other  effedual  rays  to  be  con-. 
fidered,  efpecially  that  from  the  uppermoft,  and  that  fromtheloweft 
part  of  the  fun’s  body. 

Since,  then,  the  apparent  diameter  of  the  fun  is  abouti6minutes, 
it  follows,  that  an  effedual  ray  from  the  upper  part  of  the  fun  will 
fall  higher  than  the  ray  EF  by  16  minutes:  thus  does  the  ray  GH 
(rS-  9S>J  which,  being  refraded  as  muchas  EF.defledsto  I,  thence 
to  L,  and  at  length  emerging  equally  refraded  with  the  ray  N  P, 
proceeds  to  M;  and  makes  an  angle  ONM,  of  410  14',  with  the 
line  ON.  In  the  like  manner,  the  effedual  ray  OR  coming  from 
the  loweit  part  of  the  fun,  tails  on  the  point  R,  fixteen  minutes 


lower  than  the  point  F,  on  which  the  ray  EF  falls;  and  this,  being 
retraded,  declines  toS,  whence  it  is  refleded  to  T  ;  where  emerg¬ 
ing  into  the  air,  it  proceeds  to  V  ;  fo  that  the  line  T  V,  and  the  rav 
O  F,  contain  an  angle  of  41 0  46''.  Again,  upon  computing  the 
deflexions  of  the  rays,  which  like  that  2,  3  (fig.  94,)  coming  from  the 
center  of  the  fun,  and  being  received  into  the  lower  part  of  thedrop, 
we  have  fuppofed  to  be  twice  refleded,  and  twice  refraded,  and  to 
enter  the  eye  by  lines  like  that  6,  7  (fig.  96,)  we  find  that  whichmay 
be  accounted  effedual,  as  6,  7  with  the  line  8,  6  drawn  from  the 
center  of  the  fun,  contains  an  angle  8,  6,  7,  of  about  52  degrees  ; 
whence  it  follows,  that  the  effedual  ray  from  the  higheftpartofthe 
fun,  with  the  fame  line  8,  6,  includes  an  angle  lefs  by  16  minutes  ; 
and  that  from  the  loweft  part  of  the  fun, an  angle  greater  by  1 6  minutes. 

1  hus,  fince  ABCDEF  is  the  path  of  the  efficacious  ray,  from 
the  higheft  part  of  the  fun  to  the  eye  in  F,  the  angle  8,  6  F  becomes 
of  about  fifty-one  degrees  and  forty-four  minutes.  In  like  manner, 
fince  GHIKLM  is  the  way  of  an  effedual  ray  from  the  loweft  part 
of  the  fun  to  the  eve,  the  angle  8,  6  M  becomes  nearly  of  fifty-two 
degrees  and  fixteen  minutes. 

Since,  then,  we  admit  feveral  rays  to  be  effedual,  befides  thofe 
from  the  center  of  the  fun,  what  we  have  faid  of  the  jhade  will  need 
fome  alteration  ;  for  of  the  three  rays  deferibed  (fig.  95,  and  96,)  . 
only  the  two  extreme  ones  will  have  a  fhadow  joined  to  them,  and 
that  only  on  the  outer  fide.  Hence  it  is  evident,  that  thefe  rays  are 
perfedly  difpofed  to  exhibit  all  the  colours  of  the  prifm. 

For  the  great  quantity  of  denfe  or  intenfe  light,  i.  e.  the  bundle 
of  rays  colleded  together  in  a  certain  point,  v.  gr.  in  the  point  of 
refledion  of  the  effedual  rays,  may  be  accounted  as  a  lucid  or  radiant 
body,  terminated  all  around  by  Jhade.  But  the  feveral  rays,  thus 
emitted  to  the  eye,  are  both  of  different  colours  ;  that  is,  they  are 
fitted  to  excite  in  us  the  ideas  of  different  colours;  and  aredifferently 
refraded  out  of  the  water  into  the  air,  notwithftanding  their  falling 
alike  upon  the  refrading  furface. 

Hence  it  follows,  that  the  different  or  heterogeneous  rays  willbe 
feparated  from  one  another,  and  will  tend  feparate  ways  ;  and  the 
homogeneous  rays  will  be  colleded,  and  tend  the  fame  way  ;  and, 
therefore,  this  lucid  point  of  the  drop,  wherein  the  refradion  is 
effeded,  will  appear  fringedor  bordered  with  feveral  colours ;  that 
is,  red,  green,  and  blue  colours,  will  arife  from  the  extremes  of  the 
red,  green,  and  blue  rays  of  the  fun,  tranfmitted  to  the  eye  from 
feveral  drops,  one  higher  than  another,  after  the  fame  manner  as  is 
done  in  viewing  lucid  or  other  bodies  through  a  prifm. 

Thus,  adds  Sirlfaac  Newton,  the  rays  that  differ  in  refrangibi- 
lity,  will  emerge  at  different  angles  ;  and,  confequently,  according 
to  their  different  degrees  of  rcfrangibility,  emerging moft  copioufly 
at  different  angles,  they  will  exhibit  different  colours  in  different 
places. 

A  great  number,  then,  of  thefe  little  globules  being  diffufed  in 
the  air,  will  fill  the  whole  fpace  with  thefe  different  colours  ;  pro¬ 
vided  they  be  fo  difpofed  as  that  effedual  rays  may  come  from  them  ' 
to  the  eye  ;  and  thus  will  the  rainbow,  at  length,  arife. 

Now,  to  determine  what  that  difpofuion  muft  be,  fuppofe  a  right 
line  drawn  from  the  center  of  the  lun  through  the  eye  of  the  fpec- 
tator,  as  the  line  V  X  (fig.  95,)  called  the  line  b/  afped'i,  or  axis  of 
vifton  ;  being  drawn  from  fo  remote  a  point,  it  may  be  efteemed  pa¬ 
rallel  to  all  other  lines  drawn  from  the  fame  point ;  buta  right  line, 
falling  on  two  parallels,  makes  the  alternate  angles  equal. 

If,  then,  an  indefinite  number  of  lines  be  imagined  drawn  from 
the  fpedator’s  eye  to  a  part  oppofite  to  the  fun  where  it  rains;  which 
lines  make  different  angles  with  the  line  of  afped,  equal  to  the  an¬ 
gles  of  refradion  of  the  differently  refrangible  rays,  e.gr.  angles  of 
4i°  46',  and  of  41°  30',  and  of  41°  and  14';  thefe  lines,  falling 
on  drops  of  rain  illumined  by  the  fun,  will  make  angles  of  the  fame 
magnitude  with  rays  drawn  from  the  center  of  the  lun  to  the  fame 
drops.  And,  therefore,  the  lines  thus  drawm  from  the  eye  will  re- 
preient  the  effedlual  rays  that  occafiomthe  fenfation  of  any  colour. 

I  hat,  e.  gr.  making  an  angle  of  41 0  46'’,  reprefenting  the  leaft 
refrangible  or  red  ray*  of  the  leveral  drops,  and  of4i 0  14",  the  moft 
refrangible  or  violet  rays, the  intermediate  colours  and  refrangibili- 
ties  will  be  found  in  the  intermediate  fpace. 

Now  it  is  known,  that  the  eye,  being  placed  in  the  vertex  of  a 
cone,  fees  objects  upon  it’s  furface,  as  if  they  were  in  a  circle  ;  and 
the  eye  of  our  fpedator  is  here  in  the  common  vertex  of  feveral 
cones,  formed  bv  the  feveral  kinds  of  efficacious  rays,  with  the  line 
of  afped.  Now  in  the  furface  of  that  whole  angle  at  the  vertex,  or 
eye,  is  the  greateft,  and  wherein  the  others  are  included,  are  thofe 
drops,  or  parts  of  drops,  which  appear  red  ;  and  in  the  furface  of 
that  cone  whofe  angle  is  leaft,  are  the  purple  drops  ;  and  in  the  in¬ 
termediate  cones,  are  the  green,  blue,  &c.  drops.  Hence,  then, 
feveral  kinds  of  the  drops  mult  appear  as  if  difpofed  into  fo  many 
circular  coloured  falcias,  or  arches,  as  we  fee  in  th e  rainbow, 

1  his  part  of  the  folution  Sir  Ifaac  Newton  exprefles  moreartfullv, 
thus:  fuppofe  O  (fig.  97, )  the  eve,  and  O  P  a  line  parallel  to  the 
fun’s  rays;  and  let  POE,  POF,  be  angles  of  40°  17',  and  42* 

T .  And  fuppofe  the  angles  to  turn  about  their  common  fide  O  P, 
with  their  other  iides  OE  and'  O  F,  they  will  defSribe  the  bounds, 
or  verges,  of  the  rainbow. 

tor,  ifE,  h  be  drops  plaoed  any  where  in  the  conical  forface  d«- 
feribed  by  OE,  Oh,  and  be  illuminated  by  the  fun’s  raysSE,  SF; 
the  angle  S  E  O  being  equal  to  the  angle  P  OE,  or  40°  if,  (hall 
be  the  greateft  angle  in  which  the  tnoit  refrangible  rays  can,  after 
refledion,  be  refraded  to  the  eye;  and,  therefore,  all  the  drops  in 
the  line  O  E  (hall  fend  the  molt  refrangible  rays  moft  copioufly  to 
the  eye,  and  therefore  ltnke  thelenfes  with  thedeepeft  violet  colour 
in  that  region. 

And  in  like  manner  the  angle S  F  O  being"  to  the  angle  POF 
=42°  2/,  fliall  be  the  greateft  in  which  the  leaft  refrangible  rays 
after  one  refledion  pan  emerge  out  of  the  drops ;  and  thefe  rays 
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(hall  come  mod  copioufly  to  the  eye  from  the  drops  in  the  line  O  F,  | 
and  ftrike  the  fenfes  with  the  deeped  red  colour  in  that  region. 

And,  by  the  fame  argument,  the  rays  which  have  intermediate 
degrees  of  refrangibility,  (hall  come  mod  copioudy  from  drops  be¬ 
tween  E  and  F,  and  fo  drike  the  fenfes  with,  the  intermediate  co¬ 
lours,  in  the  order  which  their  degrees  of  refrangibility  require ; 
that  is,  in  the  progrefs  from  E  to  F,  or  from  the  infideof  the  how  to 
the  outfide,  in  this  order,  violet ,  indigo ,  blue ,  green,  yellow,  orange, 
red;  though  the  violet,  by  the  mixture  of  the  white  light  of  the 
clouds,  will  appear  faint,  and  incline  to  a  purple. 

Here  it  may  be  obferved,  that  all  the  rays  but  the  violet  in  the 
line  SE  will  emerge  from  E  in  a  greater  angle  than  SEO  made  by 
the  violet,  and  confequently  will  pafs  below  the  eye  ;  and  all  the 
rays  but  the  red  in  the  line  S  F  will  emerge  from  F  in  a  lefs  angle 
than  S  FO  made  by  the  red,  and  confequently  will  pafs  above  the 
eye  ;  by  which  means  only  red  will  appear  in  the  line  S  F,  and  only 
violet  in  the  line  S  E. 

And,  lince the  lines OE,  OF,  may  be  fituated  any  where  in  the 
above-mentioned  conical  furface ;  what  is  faid  of  the  drops  and 
colours  of  thefe  lines,  is  to  be  underdood  of  the  drops  and  colours 
throughout  the  whole  fuperficies.  Thus  is  the  primary  or  inner  bow 

formed. 

Secondary,  or  Outer  Rainbow.  As  to  the  fecondary,  or  fainter 
bow,  ufually  furrounding  the  former,  in  adigning  what  drops  would 
appear. coloured,  we  excluded  fuch  as  lines  drawn  from  the  eye, 
making  angles  a  little  greater  than  420  2',  fhould  fall  upon,  but  not 
fuch  as  fliould  contain  angles  much  greater. 

For,  if  an  indefinite  number  of  fuch  lines  be  drawm  from  the 
deflator’s  eye,  fome  whereof  make  angles  of  50°  57',  with  the  line 
of  afpeft,  e.  gr.  O  G  ;  other  angles,  of  540  57',  e.  gr.  OH;  thofe 
drops  whereon  thefe  lines  fall  mud  of  necedity  exhibit  colours  ; 
particularly  thofe  offo0  57'. 

E.  gr.  The  drop  G  will  appear  red  ;  the  line  G  O  being  the  fame 
with  an  effedual  ray  ;  which,  after  two  refledions,  and  two  refrac¬ 
tions,  exhibits  a  red  colour.  Again,  thofe  drops  which  receive 
lines  of  540  7',  e.gr.  the  drop  H  will  appear  purple  ;  the  line  OH 
being  the  fame  w'ith  an  effedual  ray ;  which,  after  two  reflections 
and  two  refraftions,  exhibits  purple.. 

Now  there  being  a  fufficient  number  of  thefe  drops,  it  is  evident 
there  mud  be  a  fecond  rainbow ,  formed  after  the  like  manner  as  the 
fird. 

Thus,  according  to  Sir  Ifaac  Newton,  in  the  lead  refrangible 
rays,  the  lead  angle  at  which  a  drop  can  fend  effectual  rays  after 
twTo  refledions,  is  found  by  computation  to  be  50°  57 ' ;  and,  in  the 
mod  refrangible,  the  lead  angle  is  found  540  7'. 

Suppofe,  then,  O  the  place  of  the  eye,  as  before,  and  P  O  G, 

P  O  H,  to  be  angles  of  50°  57 ',  and  540  f ;  and  thefe  angles  to  be 
turned  about  their  common  fide  OP  ;  with  their  other  fides  OG, 

O  H,  they  will  deferibe  the  verges,  or  borders  of  the  rainbow 
CHDG. 

For,  if  G  H  be  drops  placed  any  where  in  the  conical  fuperficies 
deferibed  by  OG,  OH,  and  beilluminatedby  the  fun’s  rays,  theangle 
SG  O,  being  equal  to  the  angle  P  O  G,  or  50°  57',  (hall  be  the  lead 
angle  in  which  the  then  lead  refrangible  rays  can,  after  two  re¬ 
flections,  emerge  out  of  the  drops;  and,  therefore,  the  lead  refran¬ 
gible  rays  fhall  come  mod  copioufly  to  the  eye  from  the  drops  in  the 
lineOG,  and  drike  the  fenfes  with  the  deepelt  red  in  that  region. 

And  the  angle  S  H  O  being  equal  to  POH,  540  7',  fhall  be  the 
lead  angle  in  which  the  mod  refrangible  rays,  after  two  reflections, 
can  emerge  out  of  the  drops  ;  and,  therefore,  thofe  rays  fhall  come 
mod  copioufly  to  the  eye  from  the  drops  in  the  line  OH,  and  fo 
drike  the  fenfes  with  the  deeped  in  violet  that  region. 

And,  by  the  fame  argument,  the  drops  in  the  region,  between  G 
and  H,  fhall  drike  the  fenfes  with  the  intermediate  colours,  in  the 
order  which  their  degrees  of  refrangibility  require  ;  that  is,  in  the 
progrefs  from  Gto  H,  or  from  the  infide  of  the  bow  to  the  outer, 
in  this  order :  red,  orange ,  yellow,  green,  blue,  indigo,  violet. 

And  fince  the  lines  OG,  OH,  may  be  fituated  any  where  in 
the  conical  furface  ;  what  is  faid  of  the  drops  and  colours  in  thefe 
lines  is  to  be  underdood  of  the  drops  and  colours  every  where  in 
thefe  fuperficies. 

Thus  are  formed  two  bows,  an  interior  and  dronger,  by  one  re¬ 
flection  ;  and  an  exterior  and  fainter,  by  two  ;  the  light  becoming 
weaker  and  weaker  by  every  reflection. 

Their  colours  will  lie  in  a  contray  order  to  one  another,  the  fird 
having  the  red  without,  and  the  purple  within  ;  and  the  fecond, 
the  purple  without,  and  red  within  ;  and  fo  of  the  red. 

Artificial  Rainbow.  This  doctrine  of  the  rainbow  is  confirmed 
by  an  eafy  experiment;  for  upon  hanging  up  a  glafs  globe,  full  of 
water,  in  the  fun-fhine,  and  viewing  it  in  fuch  a  poflure  as  that  the 
rays,  which  come  from  the  globe  to  the  eye,  may,  with  the  fun’s 
rays,  include  an  angle  either  of  420,  or  50°  ;  if,  e.  gr.  the  angle  be 
about  420,  the  fpectator,  fuppofed  at  O,  will  fee  a  full  red  colour  in 
that  fide  of  the  globe  oppofite  to  the  fun,  as  at  F.  And  if  that  an¬ 
gle  be  made  a  little  lefs,  fuppofe  by  deprefling  the  globule  to  E,  the 
other  colours,  yellow',  green,  and  blue,  will  appear  fucceflively,  in 
the  fame  fide  of  the  globe,  alfo  exceedingly  bright. 

But  if  the  angle  be  made  about  50°,  fuppofe  by  railing  the  glo¬ 
bule  to  G,  there  will  appear  a  red  colour  in  that  fide  of  the  globe 
towards  the  fun,  though  fomewhat  faint  ;  and  if  the  angle  be  made 
greater,  fuppofe  by  railing  the  globe  to  H,  this  red  willchangc  fuc¬ 
ceflively  to  the  other  colours,  yellow,  green,  and  blue. 

The  fame  thing  is  obferved  in  letting  the  globe  red,  and  railing 
or  deprefling  the  eye  fo  as  to  make  the  angle  of  a  jud  magnitude. 

Dimenfion  of  the  Rainbow.  Defcartes  fird  determined  it’s  dia¬ 
meter  by  a  tentative  and  indirect  method  ;  laying  it  down,  that  the 
magnitude  of  the  bow  depends  on  the  degree  of  refradion  of  the 
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?etLand  afTuminS  the  rat»°  of  the  fine  of  incidence  to  that  of 
F!  n1’  f°  ,n  vvateras  25°  to  187. 

term1;!;1 r\Pai1-Cy  has  fincegiven  us  a  Ample  dired  method  of  de- 
nf  tK  flng-  diam^ter  of  the  rainbow  from  the  ratio  of  refradiori 
h  •  ,  •  Uld  hein?  Rlven  »  or>  viceverfd,  the  diameter  of  the  rainbow 
eing  given,  to  determine  the  refrafctive  power  of  the  fluid. 

1  C  Pnn^R!es  9^  Dr-  Halley’s  conftrudion  for  this  purpofe,  il- 
der Anndf  b7  Dr.  Morgan,  bilhopof  Ely,  will  be  un- 

!r°m  the  following  view  of  them.  Let  SN,j«  (Plate  1 52, 

rh^r9  I  be  f°  °i the  eftcacious  rays  incident  upon  a  drop  of  rain  ; 

win  hVhentrefraaed  t0  the  fame  Point  F>  and  then  reflected  to  G, g, 
will  have  the  parts  within  the  drop  on  one  fide  N  F,  n  F,  equal  to 

becaufWh16  0t  ^  ^  F<?’  ^rom  tlle  nature  of  the  circle,  and 

des^  C  FN,  CF»,  are  equal  to  the  an- 

g  es  of  reflecTon  C  FG,  C  F^.  And  fince  the  parts  within  the  drop 

™  uan!?  al,ke/"uated;  they  will  be  fimilarlv  fituated  with  re- 
g  rd  to  the  diop  ltfelf  ;  and  confequently  as  the  incident  raysS  N, 

n  are  fuppofed  to  be  parallel,  the  emergent  rays  G  R,  gr  ',  will  be 
lfo  parallel  From  C  the  center,  draw  the  radii  C  N,  C  n,  C  F, 

.  Nb  CFN,  be  the  angle  of  refradion,  and  the  fmall 
arc  M  n  is  the  nafeent  increment  of  the  angle  of  incidence  BC  N  • 
and  as  it  meafqres  the  angle  at  the  center  NCa,  it  is  double  of  the 
angle  at  the  circumference  upon  the  fame  arc,  viz.  N  F»,  which  is 
the  nalcent  increment  of  the  angle  of  refradion  NFC.  Farther, 
let  the  ray  S  N  (fig.  99,)  enter  the  lower  part  of  the  drop,  and  be 
twice  refleaed  within  the  drop  at  Fand  G  ;  then  is  the  ray  N  F 
equal  to  the  ray  FG,  and  the  arc  N  F=;=  the  arc  FG.  Draw  fg 
parallel  to  F  G,  and  it  will  be  the  refleaed  part  of  fome  ray  sn, 
whole  obliquity  to  the  drop  makes  it  crofs  the  ray  N  F  in  it’s  refrac- 
tion;  then  will  the  part  nfsszfg,  and  the  arc  «/=/>,  and  the 
fmail  arc  F/=G g.  Therefore,  2  F /—  ( F/-j- Gg^~  the  arc  F  G 

JS  —  N  v  —  nf — j  N  n  —  F /;  confequently  N  n  —  3  F /,  i.  e. 
the  nafeent  increment  of  the  angle  of  incidence  is  equal  to  three 
times  that  of  the  angle  of  refraaion.  After  a  like  manner  it  may 
be  fhewn,  that  after  three,  four,  five,  & c.  refleaions,  the  increment 
of  the  angle  of  incidence  will  be  four,  five,  fix,  &c.  times  greater 
than  that  of  the  angle  of  refraaion.  Hence,  in  order  to  find  the 
angle  of  incidence  of  an  efficacious  ray,  after  any  given  number  of 
refleaions,  we  are  to  find  an  angle  w'hofe  nafeent  increment  has  the 
fame  ratio  to  the  increment  of  it’s  correfponding  angle  of  refraaion, 
generated  in  the  fame  time,  as  the  given  number  of  refleaions  (n) 
increafed  by  unity  has  to  unity  ;  i.  e.  as  w  +  1  to  x.  But  thefe  in¬ 
crements  are  as  the  tangents  of  the  rcfpeaive  angles  direaiy.  For, 
let  A  C  D,  A  B  D,  (fig.  100,)  be  the  angles  of  incidence  and  refrac¬ 
tion  propofed  ;  and  it  we  fuppofe  the  line  A  C  to  move  about  the 
point  A  in  the  plane  of  thofe  angles,  the  extremity  of  it,  C,  will 
deferibe  the  circular  arc  Cf;  and  when  A  C  is  arrived  at  the  fitua- 
tion  A  c,  the  line  BD  will  be  thereby  removed  into  the  fituation  B  d. 
Draw  c  D,  then  is  the  angle  AC Dr=ABC-|-C  AB,  and  the  an¬ 
gle  A  cdc=.  A  B  c-\-c  AB  ;  therefore  the  excefs  of  Ac  d  above  A  CD, 
or  the  increment  of  ACD,  is  equal  to  both  the  angles  CBr  and 
C  A  c.  But  fince  the  angle  A  c  C  differs  infinitely  little  from  a  right 
one,  a  circle  deferibed  on  the  diameter  A  C  fhall  pafs  through  the 
points  D  and  c ;  and,  therefore,  the  angles  C  Ac,  C  Dr  (infilling 
on  the  fame  arc  Cr  of  the  faid  circle)  will  be  equal ;  and,  therefore, 
the  increment  of  the  angle  A  C  D  is  equal  to  C  Br-fC  Dc^=Dcd. 
But  the  nafeent  angles  T)cd  and  D  B  c  are  asfiheir  lines,  that  is,  as 
their  oppofite  lides  B  D  and  Dr  =  DC,  the  angie  C  D  c  being  in¬ 
finitely  fmall ;  but  BD  :  C  D  :  :  DE  :  D  A  (the  line  B  E  being 
parallel  to  A  C)  :  :  tangent  of  the  angle  E  B  D  =:AC  D  :  tangent 
of  the  angle  A  B  D.  Therefore  the  increment  D  c  d  of  the  angle 
ACD  is  to  the  increment  C  Be  of  the  angle  ABD  (generated  in  the 
fame  time)  as  the  tangent  of  the  former  to  the  tangent  of  the  latter 
dirediy.  Hence  the  praxis  is  as  follows  : 

Firlt,  The  ratio  of  the  fine  of  incidence  I  to  the  fine  of  refraction  R 
being  given  ;  to  find  the  angles  of  incidence,  and  refraction  of  a  ray,  which 
becomes  effectual  after  any  given  number  (n)  of  reflections.  Suppofe  any 
given  line  as  A  C  ( Plate  ig2,  fig.  101,)  which  divide  in  D  ;  fo  as 
that  A  C :  A  D  :  :  I  :  R  ;  and  again  divide  it  in  E,  fo  that  A  C 
may  be  to  A  E  as  the  given  number  of  refleflions,  increafed  by  unity, 
is  to  unity  ;  i.  e.  as  n  -J-  1  :  1.  Upon  the  diameter  C  E  deferibe  a 
femicircle  CBE,  and  from  the  center  A,  with  the  radius  A  D,  de¬ 
feribe  an  arc  D  B  interfeding  the  femicircle  in  B  ;  then  drawing  AB, 
CB,  and  letting  fall  the  perpendicular  AF  on  CJ3  produced  ;  ABC, 
or  it’s  complement  to  two  right  angles,  A  B  F,  will  be  the  angle  of 
incidence  ;  and  A  C  B  the  angle  of  refract  ion  required.  l%>r,  draw¬ 
ing  B  E  parallel  to  A  F,  the  triangles  A  C  F  and  E  C  B  are  fimilar. 
Now  the  fine  of  the  angle  A  B C,  or  ABF,  is  to  the  fine  of  ACB 
as  A  C  to  A  B  =  A  D,  i.  e.  as  I  to  R  ;  therefore  if  A  B  F  be  tfie 
angle  of  incidence,  ACF  will  be  the  angle  of  refradion.  More¬ 
over,  the  nafeent  increment  of  A  B  F,  is  to  the  fine  of  ACB  (gene¬ 
rated  in  the  fame  time)  as  C  F  :  B  E  :  :  C  A  :  A  E,  on  account  of 
the  fimilar  triangles  ;  i.  e.  as  n  -j-  1  to  1,  by  conflrudion.  The 
ratio,  therefore,  of  the  nafeent  increment  of  the  angle  of  incidence 
ABF  to  that  of  the  angle  of  refradion  ACB,  is  that  which  is  re* 
quired  in  the  angles  of  incidence  and  refradion  of  an  efficacious  ray, 
after  a  given  number  of  refledions  ;  confequently  the  angles  ABF 
and  ACF,  are  thofe  required.  From  this  conflrudion  wre  may 
ealily  deduce  Sir  Ifaac  Newton’s  rule  for  finding  the  angle  of  in* 
cidence  ABF. 

For  A  C  :  A  B  ! !  I  :  R 


whence  A  C  =  —  X  A  B  ;  and  C  F 

XV 


B  F  : :  n  4- 1  :  i  ;  therefore  C  F  1  X  B  F ;  or  (putting  n-ft 
—  m)  C  F-rr-w  X  B  F  ;  and,  on  account  of  the  right  angle  at  F, 

AC^C  F2=AB3 — BF%  i.  c£aB2-« 


RR 


SBFJ  =  AB* 
v-BF* ; 


1.5*8] 


O 


—  BFS;  and,  therefore,  tn2  B  F2 —  BF- 
B  F  /  I  I  —  R  R 


II 


T 


AB!  —  A  B2 ; 


I 


s. 


RR 

.*  ,  "  ■  /  I  ^  ^  ^  FTpurp  becaufe  in  the 

and,  confequently,  —  =  \/  ^TrTZ^  ■ 

firft  bow,  the  ray  emerges  after  one  reflexion,  we  have  n  —  t,  m  = 

2  m2  =='4.,  and  m2  —  1=3:  therefore,  y/  3  RR  :  y/  1 1  —  K  R 
’•  •  AB:BF  radios:  cofine  of  the  angle  of  incidence.  In  the 
fecond  bow,  where  there  are  two  reflections,  m2  —  1  =8  ;  whence 
^/ITRR  :  \/H  R R  ! !  AB  :  B  F.  In  the  third  bow,  after 

three  refled'ions,  tn2  —  1  ==  15;  and  y/  *5  R  R  :  /.  1  1  — :  : 
AB  :  B  F,  and  fo  on  for  any  given  number  of  reflections.  Where¬ 
fore,'  fuppofing  the  ratio  of  refra&ion  to  be,  as  Sir  Ifaac  Newton 
has  determined  it,  viz.  as  1 08  to  81  in  the  red  rays,  and  as  109  to 
81  in  the  violet  rays  ;  we  fhall  have  I  (in  the  lead  refrangible  ray s) 
__  iq8,  II  —  11664;  and  R  =  8i,  and  RR  — 6561,  and  1  — 
R2  —  5103,  /  3RR  —  140,3  and  y/l2  —  R2  =  7i>4:  be¬ 
fore, 

-  2,147045 

-  *  >8539 1 3 

c  •  _____  ___  10,000000 
So  is  radius  ------ 


As  4/3RR- 
Is  to  4/  I2 — R2 


140,3,  whofe  logarithm  is 

—  71,4  -  -  -  -  - 


To  the  cofine  of  the  angle  of  incidence,  BAF  =  30°  37'  9,706868 
Hence  the  angle  of  incidence  ABF  is  69°  23',  in  the  red  rays. 
Secondly,  Having  given  the  angle  of  incidence,  and  the  ratio  of  I  to 
R,  or  of  refraction  ;  to  find  the  angle  which  a  ray  of  light  emerging  out 
of  a  refracting  fphere,  after  a  given  number  of  nf  rati  ions,  makes  with 
the  axis  of  vifion ,  or  an  incident  ray;  and,  confequently ,  to  find  the  dia¬ 
meter  of  the  rainbow.  The  angle  of  incidence,  and  the  ratio  of  re¬ 
fraction,  being  given,  the  angle  of  refra&ion  is  given  ;  which  an¬ 
gle  being  multiplied  by  double  the  number  of  reflections  mcredled 
by  2,  and  double  the  angle. of  incidence  fubtra&ed  from  the  product, 
the  angle  remaining  is  the  angle  fought. 

In  order  to  find  the  angle  of  refraCtion,  fay 


As  I  =  108,  whofe  logariihm  is 

IstoR=  81 

O 


I 


-  -  -  -  2.033424 

.  1.908483 

So  is  the  fine  of  incidence  59°  23'  -  -  -  -  -  -  9-934798 

To  the  fine  of  the  angle  of  refraction  40°  12'  -  -  -  9.809859 

Then,  making  the  angle  CNF  ( Plate  152,  fig.  102,)  rr=40°  I2/, 
N  F  will  be  the  refracted  ray,  which  at  F  is  reflected  into  F  G,  and 
at  G  emerges  in  G  R.  Produce  the  incident  and  emergent  rays  S  N 
and  RG,  till  they  interfect  each  other  at  X,  and  as  C  F  bifeds  the 
angle  N  F  G,  it  will,  if  produced,  bifeft  the  angle  SXR.  Then 
CFN  =€  XN  +  FNX4  blit  FNXrrrCNX  —  CNF,  or 
C  F  N  ;  therefore  CFN  C  X  N  -f-  CNX  — -CFN;  that  is, 
2CFN-CNX=rCXN;  or  8o°  24'—  59°  23'  =  21°  i'  = 
CXN;  therefore  2  C  X  N  —  S  X  R  =  420  2/,  which  is  the  mea- 
fure  of  the  angle  that  the  incident  and  emerging  rays,  which  are  the 
leaft  refrangible,  contain  with  each  other.  If  inftead  of  the  ratio 
108  to  81,  we  take  that  of  109  to  81,  we  fhall  find  the  values  of 
y/  3  RR,  and  4/I2  —  R2,  fuch  as  will  give  the  angle  of  incidence 
BCN,  and  the  arc  BN  =  58°  40',  and  the  angle  SXR  =  40° 
17",  for  the  moll  refrangible,  or  extreme  violet  rays. 

If  the  ray  be  twice  refie&ed,-  viz.  at  F  and  G,  as  in  the  produc¬ 
tion  of  the  extreme  bow,  and  emerges  at  H  in  the  direction  H  A, 
interfering  the  incident  ray  S  N  in  Y,  we  may  find  the  angle  AYS 
thus :  produce.  A  H  till  it  meets  G  X,  produced  in  R  ;  then  in  the 
triangle  HGR,  the  external  angle  H  G  X  =  HRG  -)-  GHR. 
But  becaufe  of  equal  angles  of  refle&ion  at  F  and  G,  GHR  = 
FGX,  therefore  H G X  —  FGX  =  HGF  =  H RG  =  2CG F, 
or  CNF.  But  SXRrzqCNF — 2CNX;  therefore  in  the 
triangle  Y XR  we  have  the  two  internal  angles  R  X  =  6CN  F 
—  2CNX  —  the  external  angle  at  Y,  viz.  AYN.  In  this  cafe, 
to  find  the  angles  of  incidence  and  refraction,  we  have  4/  8  R  R  ; 
y/Y2  —  R2  :  :  radius  :  cofine  of  the  angle  of  incidence  ;  whence 
the  faid  angle  will  be  found  710  N  X.  And  as  108:81 

II  fine  of  710  50'  :  fine  of  450  27'  =CNF,  the  angle  of  re- 

fra&ion  ;  therefore  6  X  45°  27/  — .2  X  7l°  5°'  —  129°  yf  — 
AYN:  and,  therefore,  its  complement  A YS  —  50°  57',  the  an¬ 
gle  required  for  the  lead  refrangible  rays.  But  for  the  mod  refran¬ 
gible  rays,  where  I  :R::  109:81,  we  have  the  angle  of  incidence 
7I0  26',  and  the  angle  of  refraction  440  47'  ;  and,  therefore,  the 
angle  AYS  =  54°  7/.  In  the  fame  manner  the  fame  angles  are 
accelerated  after  three  or  four  reflections. 

From  the  preceding  problems  we  obtain  the  following  refults, 
viz. 


*  1 


The  fpectator’s 
back  being  turn¬ 
ed  to  the  fun. 


I.  Rainbow;  {  ^  £ 

II.  Rainbow,  {  |° 

If  the  angle  made  by  a  ray,  after  three  or  four  reflections,  were 
required,  and  therefore  the  diameters  of  the  third  and  fourth  rainbow 
(which  are  fcarce  ever  feen,  on  account  of  the  great  diminution  of 
the  rays,  by  fo  many  repeated  reflections)  they  will  be  found. 
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The  fpectator 
being  turned 
towards  the 
fun. 


Red  4Y 
Violet  37 
Red  43 
Violet  49 

Hence,  the  breadth  of  the  rainbows  is  eafily  found  :  for  the  greated 
femidiameter  of  the  firft  bow,  i.  e.  from  red  to  red,  being  42°  2/. 
And  the  lead,  viz.  from  violet  to  violet,  40°  17',  the  breadth  of  the 
fafcia  or  bow,  meafured  acrofs  from  red  to  violet,  will  be  i°  45'  ; 
and  the  greated  diameter  of  the  fecond  bow  being  54°  and  the 
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lead  50 0  57^,  the  breadth  of  the  fafcia  will  be  30  10'.  And  hence 
the  didance  between  the  two  yvill  be  found  8°  55'. 

In  thefe  mcafures  the  fun  is  only  edeemed  a  point ;  wherefore, 
as  his  diameter  is  really  about  30,  fo  much  mud  be  added  to  the 
breadth  of  each -fafcia  or  bow,  from  red  to  violet,  and  fo  much  muft 
be  fubtra£ted  from  the  di dance  between  them. 

This  will  leave  the  breadth  of  the  primary  bow,  2°  lef  ;  that  of 
the  fecondary  bow,  30  40' ;  and  the  interval  between  the  bows  8° 
25' ;  which  dimenfions,  reduced  by  calculation,  Sir  Ifaac  Newton 
affiires  us  from  his  owh  obfervations,  agree  very  exactly  with  thofe 
found  by  a£!ual  menfuration  in  the  heavens. 

Particular  Phanomena  of  the  Rainbow.  From  this  theory  of  the 
rainbow,  all  the  particular  phenomena  of  it  are  eafity  deduced:  hence 
we  fee  why  the  iris  is  always  of  the  fame  breadth  ;  becaufe  the  in¬ 
termediate  degrees  of  ‘  refrangibility  of  the  rays  between  red  and  vio¬ 
let,  which  are  it's  extreme  colours,  are  always  the  fame.  See  the 
article  Apparent  Magnitude. 

Secondly,  Why  it  is  more  -d iftindtly  terminated  on  the  fide  of  the 
red  than  on  that  of  the  violet  ? 

Thirdly,  Why  the  bow  fhifts  it’s  fituation  as  the  eye  does :  and, 
as  the  popular  phrafe  has  it,  flies  from  thofe  who  follow  it ;  and  follows 
thofe  that  fly  from  it  ? 

Fourthly,  Why  the  bow  is  fometimes  a  larger  portion  of  a  circle, 
fometimes  a  lefs  ? 

Fifthly,  Why  the  bow  never  appears  when  the  fun  is  above  a  cer¬ 
tain  altitude  ? 

Sixthly,  Why  the  bow  never  appears  greater  than  a  femicircle, 
on  a  plane  ?' 

Seventhly,  How  the  bow  may  chance  to  appear  inverted,  i.  e. 
the  concave  fide  be  turned  upwards  \ 

Eighthly,  Why  the  bow  fometimes  appears  inclined  ? 

Ninthly,  Why  the  legs  of  the  rainbow  fometimes  appear  unequally 
diftant? 

Dr.  Langwith  deferibes  a  remarkable  rainbow ,  in  which,  he  ob- 
ferved  feveral  feries  of  colours,  which  increafed  the  bow  to  a  breadth 
far  exceeding  what  had  been  determined  by  calculation.  The  co¬ 
lours  of  the  primary  rainbow ,  he  fays,  were  as  ufual :  under  this  was; 
an  arch  of  green,  and  then  alternately  two  arches  of  reddilh  purple^ 
and  two  of  green,  and  under  all  a  faint  appearance  of  another  aren 
of  purple.  The  order  of  the  colours  was,  1.  Red,  orange,  yellow, 
green,  light  blue,  deep  blue,,  and  purple.  2.  Light  green,  dark 
green,  and  purple.  3.  Green  and  purple.  4.  Green,  and  faint 
vanifliing  purple.  • 

Reflection  of  the  rays  ef  light,  is  a  motion  of  the  rays,  where¬ 
by,  after  impinging  on  the  folid  parts  of  bodies,  or  rather  after  a  very 
near  approach  thereto,  they  recede  or  are  drawn  therefrom. 

The  reflection  of  the  rays  of  light  from  the  furfaces  of  bodies  is 
the  means  whereby  bodies  become  vifible.. 

The  reflection  of  light,  from  the  furfaces  of  mirrors,  makes  the 
fubjedt  of  catoptrics. 

The  reflection  of  light,  Sir  Ifaac  Newton  has  fhewn,  is  not  ef¬ 
fected  by  the  rays  ftriking  on  the  very  parts  of  the  bodies ;  but 
by  fome  power  of  the  body  equally  diffufed  throughout  it’s  whole 
furface,  whereby  it  a6ts  upon  the  ray,  attracting  or  repelling  it 
without  any  immediate  contaCt. 

This  power  he  fhews  to  be  the  fame,  whereby  in  other  circum- 
ftances,  the  rays  are  refradted  ;  and  thereby  they  are  at  firft  emitted 
from  the  lucid  body.  \ 

The  arguments  he  produces  to  prove  this,  are  as  follow.  1.  Be¬ 
caufe  the  furfaces  of  polilhed  glaftes,  which  to  the  eye  appear 
finooth,  are  yet  in  reality  very  tugged  and  uneven  (poliftiing  being 
nothing  but  the  grating,  fcratching,  and  the  breaking  off  the  coarfer 
protuberances,  by  means  of  fand,  glafs,  putty,  or  tripoli).  If  the 
rays  of  light,  therefore,  were  refle&ed  by  ftriking  on  the  folid  parts 
of  the  glafs,  the  reflections  would  never  be  fo  accurate  as  we  find  they 
are,  but  the  rays  would  even  be  as  much  fcattered  by  the  moft  po- 
1  iflied  glafs,  as  by  the  rougheft.  It  remains,  therefore,  a  problem, 
how  glafs,  poliftied  by  fretting  fubftances,  can  refleCt  light  fo  regu¬ 
larly  as  it  does  ;  which  problem  is  fcarce  otherwife  to  be  folved, 
than  by  faying,  that  the  reflection  of  a  ray  is  effected,  not  by  a  fingle 
point  of  the  refledling  body,  but  by  fome  power  of  the  whole  body, 
evenly  diffufed  all  over  it’s  iurface,  and  by  which  it  aCts  on  a  ray 
without  immediate  contaCt:  for  that  the  parts  of  bodies  do  aCt  upon 
light  at  a  diftance,  is  already  fhewn  under  the  articles  Inflection 
and  Light. 

2.  If  the  colours,  feparated  by  a  prifm  placed  at  the  entrance  of 
a  beam  of  light  into  a  darkened  room,  be  fucceffively  caft  on  a  fecond 
prifm  placed  at  a  greater  diftance  from  the  former,  in  fuch 
manner  as  that  they  all  fall  alike,  or  with  an  equal  obliquity,  upon 
it ;  the  fecond  prifm  may  be  fo  inclined  to  the  incident  rays,  that 
thofe,  which  are  of  a  blue  colour,-  fhall  be  all  reflected  by  it ;  and 
yet  thofe  of  a  red  colour  pretty  copioufly  tranfmitted.  Now,  if  the 
reflection  were  caufed  by  the  parts  of  the  air  or  glafs,  we  would  afk 
why,  at  the  fame  obliquity  of  incidence,  the  blue  fliould  wholly 
impinge  on  thofe  parts  fo  as  to  be  all  reflected ;  and  yet,  the  red 
find  pores  enough  to  be,  in  a  great  meafure,  tranfmitted. 

3.  Where  two  glaftes  touch  one  another,  there  is  no  fenfible  re¬ 
flection  ;  and  yet  we  fee  no  reafon  why  the  rays  fhould  not  im¬ 
pinge  on  the  parts  of  the  glafs,  as  much  when  contiguous  to  other 
glafs,  as  when  contiguous  to  air. 

4.  When  the  top  of  a  water  bubble,  by  the  continual  fubfiding 
and  exhaling  of  the  water,  grows  very  thin,  there  is  fuch  a  little, 
and  almoft  infenfible  quantity  of  light  reflected  from  it,  that  it  ap¬ 
pears  intenfely  black  ;  whereas  round  about  that  black  fpot,  where 
the  water  is  thicker,  the  refletiion  is  fo  ftrong,  as  to  make  the  water 
feem  very  white.  Nor  is  it  only  at  the  leaft  thicknefs  of  thin  plates 
or  bubbles  that  there  is  no  manifeft  reflection ,  but  at  many  other 

thickneffes 
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thicknefles  gradually  greater  and  greater.  For,  in  one  of  our  author’s 
obfervations,  the  rays  of  the  fame  colour  were,  by  turns,  tranfmitted 
at  one  thicknels,  and  reflected  at  another  thicknefs,  for  an  intermediate 
number  of  fucceffions  :  and  yet  in  the  fuperficies  of  the  thinned  body, 
where  it  is  of  one  thicknefs,  there  are  as  many  other  parts  for  rays 
to  impinge  on,  as  where  it  is  of  any  other  thicknefs. 

5-  If  the  red  and  blue  rays,  feparated  by  a  prifm,  fall  fucceflively 
on  a  thin  plate  of  any  pellucid  matter,  whofe  thicknefs  increafes  in 
continual  proportion  (fuch  as  a  plate  of  air  between  two  glafles,  the 
one  plane  and  the  other  a  little  convex)  the  fame  plate  will,  in  the 
fame  part,  reflect  all  the  rays  of  one  colour,  and  tranfmit  all  thofe  of 
the  other ;  but,  in  different  parts,  will  reflect  the  rays  of  one  and  the 
fame  colour  at  one  thicknefs,  and  tranfmit  them  at  another ;  and 
thus  alternately,  and  in  infinitum.  Now,  it  can  never  be  imagined, 
that  at  one  place  the  rays,  which,  for  inffance,  exhibit  a  blue  co¬ 
lour,  fhould  happen  to  ftrike  on  the  folid  parts,  and  thofe  which 
exhibit  a  red,  to  hit  on  the  void  parts  ot  the  body  ;  and  at  another 
place,  where  the  body  is  either  a  little  thicker,  or  a  little  thinner, 
that,  on  the  contrary,  the  blue  ihould  hit  on  the  pores,  and  the 
red  on  the  folid  parts. 

6.  In  the  paffage  of  light  out  of  glafs  into  air,  there  is  a  reflection 
as  ftrong  as  in  it’s  paffage  out  of  air  into  glafs,  or  rather  a 
little  ftronger,  and  by  many  degrees  ftronger  than  in  it’s  palfage  out  of 
glafs  into  water.  Now,  it  feems  improbable  that  air  fhould  have 
more  reflecting  parts  than  water  or  glafs ;  but  if  that  fhould  be  fup- 
pofed,  yet  it  will  avail  nothing  ;  for  the  reflection  is  as  (trong,  or 
ffronger,  when  the  air  is  drawn  from  the  glafs  by  the  air-pump,  as 
when  it  is  adjacent  to  it.  If  any  fhould  here  objedt,  on  Def- 
cartes's  hypothelis,  that,  though  the  air  be  drawn  away,  there  is  a 
fubtle  matter  remaining  to  fupply  it’s  place,  which,  being  of  a  denfer 
kind,  is  better  fitted  for  the  reflection  of  light  than  zixf  other  body  ; 
befides  that  we  have  elfewhere  fhewn  fuch  fubtle  matter  to  be  fic¬ 
titious,  and  that,  fuppdfing  it’s  exiftence,  and  it’s  reflecting  power, 
no  light  could  ever  have  been  propagated,  but  muff  have  been  all  re¬ 
flected  back  to  the  lucid  body,  immediately  after  it  was  firff  emitted, 
the  following  experiment  does  evidently  convidt  it  of  falfity. 

7.  If  light,  in  it’s  pallage  out  of  glafs  into  air,  ftrike  more  ob¬ 
liquely  than  at  an  angle  of  forty  or  forty-one  degrees,  it  is  then 
wholly  reflected;  if  lefs  obliquely,  it  is  in  great  meafure  tranfmitted. 
Now,  it  is  not  to  be  imagined,  that  light  at  any  one  degree  of  ob¬ 
liquity  fhould  meet  with  pores  enough  in  the  air  to  tranfmit  the 
greater  part  of  it,  and  at  another  degree  fhould  meet  with  nothing 
but  parts  to  reflect  it  wholly  ;  efpecially  confidering,  that,  in  it’s 
paffage  out  of  air  into  glafs,  how  oblique  foever  be  it’s  incidence, 
it  finds  pores  enough  in  the  glafs  to  trafmit  a  great  part  of  it.  If 
any  fuppofe,  that  it  is  not  reflected  by  the  air,  but  by  the  utmoft  fu- 
perficial  parts  of  the  glafs,  there  is  (fill  the  fame  difficulty  :  befides 
that  fych  a  fuppofition  is  unintelligible,  and  will  alfo  appear  to  be 
falfe,  by  applying  water  behind  fome  part  of  the  glafs,  inftead  of 
air :  for  fo  in  a  convenient  obliquity  of  the  rays,  fuppofe  of  forty- 
five  or  forty- fix  degrees,  at  which  they  are  all  reflected,  where  the 
air  is  adjacent  to  the  glafs,  they  fhali  be  in  great  meafure  tranfmitted 
where  the  water  is  adjacent  to  it  ;  which  argues,  that  their  reflection 
or  tranfmiffion  depends  on  the  conftitution  of  the  air  and  water 
behind  the  glafs,  and  not  on  the  ftriking  of  the  rays  upon  the  parts 
of  the  glafs,  the  rays  not  being  reflected  until  they  have  reached  the 
laft  part  of  the  furface,  and  are  begun  to  go  out.  For,  if  in  going 
out,  they  fall  upon  a  furface  of  oil  and  water,  they  proceed,  the  at¬ 
traction  of  the  glafs  being  balanced  by  an  equal  force  the  contrary 
way,  and  prevented  from  having  it’s  effedt  by  the  attraction  of  the 
liquor  adhering  to  it :  but  if  the  rays,  in  palling  out  of  this  laft  fur¬ 
face,  fall  into  a  vacuum,  which  has  no  attraction,  or  into  air,  which 
has  but  little,  not  enough  to  counterbalance  the  effeCt  of  the  glafs ;  in 
^his  cafe,  the  attraction  of  the  glafs  draws  them  back,  and  reflects 
them. 

This  will  appear  ftill  more  evident  by  laying  two  glafs  prifms,  or 
the  objeCt  glalfes  of  two  telefcopes,  the  one  plane,  and  the  other  a 
little  convex,  upon  each  other,  fo  as  they  may  neither  touch,  nor  yet 
be  too  far  apart ;  for  that  light,  which  falls  on  the  hinder  furface 
of  the  firff  glafs,  where  the  glalfes  are  not  above  Tooiooo  Part  of  an 
inch  apart,  will  be  tranfmitted  through  the  furface  and  through  the 
air  or  vacuum  between  the  glalfes,  and  will  pafs  into  the  fecund 
glafs  :  but,  if  the  fecond  glafs  be  taken  away,  then  the  light  paffing 
out  of  the  fesond  furface  of  the  firff  glafs  into  the  air  or  vacuum,  will 
not  proceed,  but  will  return  into  the  firff  glafs,  and  be  reflected. 

Whence  it  follows,  that  the  rays  are  drawn  back  again  by  fome 
force  in  the  firft  glafs,  there  being  nothing  elfe  to  occafion  their  re¬ 
turn.  And  hence  too  it  follows,  that  the  reflection  is  not  effeCted 
by  means  of  any  fubtle  matter  contiguous  to  the  hinder  furface,  ac¬ 
cording  to  the  principles  of  Defcartes  ;  fince  that  matter  ought  to 
reflect  them  when  the  glalfes  are  nearly  contiguous,  as  well  as  when 
the  fecond  glafs  is  quite  removed. 

Laftly,  if  it  be  alked,  how  fome  of  the  rays  come  to  be  reflected, 
and  others  tranfmitted  ;  and  why  they  are  not  all  alike  reflected,  fup- 
pofing  the  reflection  owing  to  the  adtion  of  the  whole  furface?  the 
fame  great  author  (hews,  that  there  are,  both  in  the  rays  of  light, 
and  in  the  bodies  themfelves,  certain  vibrations  (or  fome  fuch  pro¬ 
perty)  imprelfed  on  the  rays,  by  the  adtion  either  of  the  luminary 
that  emits  them,  or  ot  the  bodies  that  reflect  them ;  by  means 
whereof  it  happens,  that  thofe  rays,  in  that  part  of  their  vibration 
which  confpires  with  the  motion  of  the  parts  of  the  body,  emer  the 
body,  are  refradted  and  tranfmitted  ;  but  thofe  in  a  contrary  part  ol 
their  vibration  are  reflected.  ' 

Add,  that  every  ray  of  light,  in  it’s  paffage  through  any  refracting 
furface,  is  put  into  a  certain  tranfient  conftitution  or  lfate,  which,  in 
the  progrefs  of  the  ray,  returns  at  equal  intervals,  and  difpofes  the 
$ay,  at  each  return,  to  be  cafily  tranfmitted  through  the  next  re- 
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fradting  furface  ;  and  between  each  return  to  be  ealilv  reflected 
by  it.  3  J 

Reflection,  in  catoptrics,  is  the  return  of  a  ray  of  light  from 
uie  poliffied  furface  of  a  fpeculum  or  mirror,  as  driven  thence  by 
lome  power  redding  therein. 

1  he  ray  thus  returned  is  called  a  reflex ,  or  reflected  ray,  or  a  ray  of 
icfleCtion  ;  and  the  point  of  the  fpeculum,  whence  the  return  com¬ 
mences,  is  called  the  point  of  te flection . 

Thus  the  ray  A  B  ( Plate  1 17,  fig.  9.6,  No.  2,)  proceeding  from  the 
radiant  A,  and  ftrik.ng  on  the  point  of  the'  fpeculum  JB,  being  re¬ 
turned  thence  to  C,  BC  reprefents  the  reflected  ray,  and  B  the  point  of 
reflection;  in  relpedt  whereof  A B  reprefents  the  incident  ray  or  ray 
of  incidence,  and  B  the  point  of  incidence. 

Again,  a  line  CG  drawn  from  any  point,  as  C,  of  the  reflected 
ray  BC,  perpendicular  to  the  fpeculum,  is  called  the  cathetus  of  re¬ 
flection,  or  cathetus  of  the  eye :  as  a  line  AF,  drawn  from  the  radiant 
perpendicular  to  the  fpeculum,  is  called  the  cathetus  of  incidence. 

Of  the  two  angles  which  the  reflected  ray  BC  makes  with  the 
mirror,  the  fmalleft,  CBE,  is  called  the  angle  of  the  reflection  ;  as  of 
the  two  angles  the  incident  ray  makes  with  the  fpeculum,  the  fmalleft, 
ABD,  is  called  the  angle  of  incidence. 

If  the  mirror  be  either  concave  or  convex,  the  fmalleft  angles  the 
ray  makes  with  a  tangent  to  the  point  of  reflection  and  incidence,  are 
the  angles  of  reflection  and  incidence. 

The  angle  CBH,  which  the  reflected  ray  makes  with  a  perpendi¬ 
cular  to  the  point  of  reflection,  is  called  the  inclination  of  the  reflected 
ray :  as  the  angle  A  B  H  is  called  the  inclination  of  the  incident  ray. 

General  laws  of  Reflection.  If  a  ray  of  light  be  reflet  ted  from  a 
fpeculum  of  any  form,  the  angle  of  incidence  is  ever  equal  to  the  angle  of 
|  reflection.  This  law  obtains  in  percuffions  of  all  kinds  of  bodies ; 
and  confequently  mull  do  fo  in  thofe  of  light.  See  the  article  Laws  of 
Percussion  ;  alfo  the  article  Angle. 

It  might  therefore  be  here  alTumed  as  an  axiom  ;  but  it  is  of  that 
importance,  and  it’s  demonftration  fo  beautiful,  that  we  cannot 
omit  it.  Suppofe,  then,  DC  ( Plate  152 ,fig.  103,)  an  incident  ray, 
propagated  from  the  radiant  D  :  here,  though  the  motion  of  the  tay 
be  iimple,  yet  it’s  determination  in  the  line  DC,  being  oblique  with 
refpedt  to  the  obftacle,  is  really  compounded  of  two  determinations  j 
the  one  along  DE,  the  other  along  DG. 

The  force  along  D  C,  therefore,  is  equal  to  the  two  forces  along 
DG  and  DH.  But  the  obftacle  G  F  only  oppofes  one  of  the  deter¬ 
minations  ;  viz.  that  along  DG  (for  it  cannot  oppofe  a  determina¬ 
tion  parallel  to  itfelf,  as  DE;)  therefore  only  the  force  along  DG 
wit'  be  loft  by  the  ftroke,  that  along  DH  or  GH  remaining  intire. 
But  a  light  body  perfectly  elaftic  (fuch  as  we  fuppofe  the  ray  of  light) 
will  recover  by  it’s  elafticity  the  force  it  loft  by  the  Ihock. 

The  ray,  therefore,  will  recover  the  force  DG,  orCH:  thus  re¬ 
taining  both  it’s  forces,  and  both  it’s  former  determination  HC  and 
C  F,  after  percuffion,  it  will  be  impelled  along  C  F  and  C  H  by  the 
fame  forces  as  before  along  DH  and  DG.  By  it’s  compound  mo¬ 
tion,  therefore,  it  will  deferibe  the  right  line  CE,  and  that  in  the 
fame  time  as  D  C  ;  and  HE  and  DH  will  be  equal,  as  being  de- 
feribed  by  the  fame  force.  Now,  the  two  triangles  DCH  and 
CHE  are  equal,  and  confequently  their  fimilar  angles  are  equal. 
Since,  then,  HCAr=HCF;  DC  A,  the  angle  of  incidence,  is 
equal  to  E  C  F,  and  angle  of  reflection.  fUf.  E.  D. 

This  law  is  confirmed  in  light  by  an  eal'y  experiment.  For  a  ray 
of  the  fun  falling  on  the  mirror,  in  a  dark  room,  through  a  little 
hole,  you  will  have  the  pleafure  to  fee  it  rebound,  fo  as  to  make  the 
angle  of  reflection  equal  to  that  of  incidence.  See  Camera  obfeura. 

The  fame  may  be- (hewn  various  other  ways  :  thus,  e.  gr.  placing  a 
femicircle  F  iG  ( Plate  sly,  fig-  26,  No.  2,)  on  a  mirror  DE,  it’s  center 
on  B,  and  it’s  limb  perpendicular  to  the  fpeculum  ;  and  affuming 
equal  arcs,  ¥  a  and  G«;  place  an  objedt  in  A,  and  the  eye  in  C: 
then  will  the  objedt  be  feen  by  a  ray  reflected  from  the  point  B.  And 
if  B  be  covered,  the  objedt  will  ceale  to  be  feen. 

For  the  conclufions  drawn  from  this  general  dodtrine  of  reflection, 
fee  the  doClrine  ^Mirrors,  &c. 

II.  Each  point  of  a  fpeculum  reflects  rays  falling  on  it,  from  each  part 
of  an  objeCt.  See  the  doClrine  ©/"Mirrors,  &c. 

HI.  If  the  eye  C,  and  the  radiant  point  A  change  places,  the  point 
will  continue  to  radiate  upon  the  eye,  in  the  fame  courfe  or  path  as  before. . 

If  the  objedt  be  removed  from  A  to  C,  it  will  ftill  radiate  on  it’s 
former  point  of  reflection  B:  but  there  can  be  but  one  right  line 
drawn  between  the  two  points  G  and  D;  and  the  rays  are  right  lines. 
Therefore  that  which  was  before  the  ray  of  reflection,  will  now  be 
the  ray  of  incidence,  and  fince  it  will  be  reflected  under  the  fame 
angle  as  that  under  which  it  fell,  that  which  was  before  the  ray  of 
incidence,  will  no\y  be  the  ray  of  reflection.  So  that  the  objedt  re¬ 
moved  to  C  will  radiate  on  the  eye  placed  in  A,  by  the  right  lines 
CB  and  BA.  E.  D. 

Hence,  an  objedt  is  feen  by  the  reflected  ray  AB,  with  the  eye 
placed  in  A,  the  fame  as  if  the  eye  were  in  C,  and  the  objedt  in  A. 

The  truth  of  this  theorem  is  fo  eafily  confirmed  by  experiment, 
that  fome,  with  Euclid,  aflume  it  as  a  principle  ;  and  demonftrate 
the  great  law  of  reflection  from  it.  'I  hus :  fuppofe  the  angle  of 
incidence  a  little  greater  than  the  angle  of  reflection,  then  will  the 
angle  ABF  be  greater  than  CBE.  Wherefore  changing  the  places 
of  the  eye  and  the  objedt,  the  angle  CBE  will  become  the  angle  ot 
incidence;  and  therefore  CBE  greater  than  ABF  by  the  fuppofi¬ 
tion.  So  that  the  fame  angle  ABF  will  be  both  greater  and  fmaller 
than  the  other  CBE;  which  is  abfurd  :  A  BF  cannot  be  greater  than 
C  BE.  The  fame  abfurdity  will  follow,  it  you  fuppofe  the  ang  e  ot 
incidence  lefs  than  the  angle  of  reflection.  Since  then  the  angle  of 
incidence  can  neither  be  greater  nor  lefs  than  that  ot  reflection ,  it  muff 
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and  reflected  rays  are  found,  is  perpendicular  to  the  furface  of  the  Jpe<+ 
culum;  and,  in  fpherical  fpecula,  it  pnjjes  through  the  center. 

Hence  the  cathetus,  both  of  incidence  and  reflection,  is  in  the 
plane  of  reflection. 

That  the  plane  of  reflection  is  perpendicular  to  thefpeculum,  is  affumed 
'  by  Euclid,  Alhazen,  and  others,  as  a  principle,  without  any  de- 
monftration  ;  as  being  evident  from  all  obfervation  and  experiment. 

V.  The  image  of  an  object  Jeen  in  a  mirror  is  in  the  cathetus  of  inci¬ 
dence.  This  the  ancients  affumed  as  a  principle  ;  and  hence,  fince 
the  image  is  certainly  in  the  reflected  ray,  they  inferred,  it  muft  ap¬ 
pear  in  the  point  of  concourfeof  the  reflected  ray  with  the  cathetus  of 
incidence;  which  indeed  holds  univerfally  in  plane  and  fpherical 
mirrors,  and  ufually  alfo  in  concave  ones,  a  few  cafes  only  excepted, 
as  is  flhewn  by  Kepler. 

For  th &  particular  laws  of  Reflection,  arifing  from  the  circum- 
flances  of  the  fever al  binds  of  fpecula,  or  mirrors,  plane,  concave,  convex, 
&c.  fee  them  laid  down  under  the  article  Mirror. 

Re  flexibility  of  the  rays  of  light,  is  that  property  whereby 
they  are  difpofed  to  be  reflected.  See  the  article  Reflection. 

Or,  it  is  their  difpolition  to  be  turned  back  into  the  fame  me¬ 
dium,  for  any  other  medium  on  whofe  furface  they  fall  :  hencethofe 
rays  are  faid  to  be  more  or  lefs  reflexible,  which  are  returned  back  more 
or  lefs  eafily  under  the  fame  incidence. 

Thus  if  light  pafs  out  of  ghtfs  into  air,  and  by  being  inclined 
more  and  more  to  the  common  furface  of  the  glafs  and  air,  begins 
at  length  to  be  totally  reflected  by  that  furface,  thofe  forts  of  rays 
which  at  like  incidences  are  reflefted  mod;  copioufly,  or  the  rays 
which  by  being  inclined  begin  foonefl  to  be  totally  refledled,  are  the 
mod:  reflexible  rays. 

That  rays  of  light  are  of  differentcolours,and  endure  different  de¬ 
grees  of  reflexibility,  was  firfb^fifeovered  by  Sir  Ifaac  Newton  ;  and 
is  fhewn  by  the  following  experiment.  Apply  a  prifm  DFK  ( Plate 
152,  fig.  104,)  whofe  angles  are  each  45  °,  to  the  aperture  C  of  a 
darkened  room,  infuch  manner  as  that  thelight  isreflefted  from  the 
bafe  in  G  ;  the  violet  rays  are  feen  firft  refkfted  into  G  H  ;  the 
other  rays  continuing  dill  refrafted  in  I,  K — After  the  violet  the 
blue  are  alfo  refrafted,  the  green,  &c.  See  Colour.  Hence  it 
appears,  that  the  differently  coloured  rays  differ  in  degree  of  reflexi¬ 
bility  ;  and  from  other  experiments,  that  thofe  rays  which  are  mod 
reflexible,  are  alfo  mod  refrangible.  See  the  art.  Refrangibility. 

Refraction  of  light,  is  an  inflection  or  deviation  of  the  rays 
from  their  reftilinear  courfe  upon  falling  obliquely  out  of  one  me¬ 
dium  into  another,  of  a  different  denfity. 

It  does  not  appear  that,  before  Defcartes,  any  perfon  attempted 
to  explain  the  caufe  of  refraction,  which  he  undertook  to  do  by  the 
refolution  of  forces,  on  the  principles  of  mechanics  ;  in  confequence 
of  which  he  was  obliged  to  fuppofe  that  light  paffes  with  more  eafe 
through  a  denfe  medium  than  a  rare  one  :  thus  the  ray  A  B  ( Plate 
152,  fig.  105,)  falling  obliquely  on  a  denfer  medium  at  B,  is  fuppofed 
to  be  afted  on  by  two  forces,  one  of  them  impelling  it  in  the  direc¬ 
tion  AC,  and  the  other  in  AD,  which  alone  can  be  affefted  by  the 
change  of  medium  ;  and  dnee,  after  the  ray  has  entered  the  denfer 
medium,  it  approaches  the  perpendicular  B  H,  it  is  plain  that  this 
force  mud  have  received  an  increafe,  whild  the  other  continued  the 
fame  ;  for  if  B  E  be  taken  equal  to  B  D,  or  C  A,  the  confequence 
of  the  angle  I  B  H  being  lefs  than  ABC  will  be,  that  BH  mult  be 
longer  than  BC  or  AD. 

The  manner  wherein  refraction  is  performed  by  mere  attraction, 
without  contaft,  maybe  thus  accounted  for:  fuppofe  Hi  ( Plate  151, 
fig .  56,  N°  2,)  the  boundary  of  two  mediums,  N  and  O  ;  the  hrlt 
the  rarer,  e.  gr.  air  ;  the  fecond  the  denfer,  e.  gr.  glafs,  the  attrac¬ 
tion  of  the  mediums  here  will  be  as  their  dendties :  Suppofe  p  S  to 
be  the  didance  to  which  the  attracting  force  of  the  depler  medium 
exerts  itfelf  within  the  rarer.  Let  now  a  ray  of  light  A  a  fall  ob¬ 
liquely  on  the  furface  which  feparates  the  mediums,  or  rather  pn  the 
furface  p  S,  where  the  aCtion  of  the  fecond  and  more  redding  me¬ 
dium  commences.  All  attraction  being  performed  in  lines  perpen¬ 
dicular  to  the  attractive  body,  as  the  ray  arrives  at  a,  it  willbegin  to 
be  turned  out  of  it’s  rectilinear  courfe  by  a  fuperior  force,  where¬ 
with  it  is  attracted  by  the  medium  O,  more  than  by  the  medium  N, 
i.  e.  by  a  force  wherewith  it  is  driven  towards  it  in  a  direction  per¬ 
pendicular  to  it’s  furface:  hence  the  ray  is  bent  out  of  it’s  right 
line  in  every  point  of  it’s  paffage  between  p  S  and  R  T,  within  which 
didance  the  attraction  afts.  Between  thefe  lines,  therefore,  it  de- 
feribes  a  curve  a  B  b-,  but  beyond  R  T, .being  out  of  the  fphere  of 
attraction  of  the  medium  N,  it  will  proceed  uniformly  in  a  right 
line,  according  to  the  direction  of  the  curve  in  the  point  b. 

Again,  fuppofe  N  the  denfer  and  more  redding  medium,  O  the 
rare,  and  HI  the  boundary,  as  before  ;  and  let  R  T  be  the  dilfance 
to  which  the  denfer  medium  exerts  it’s  attractive  force  within  the 

rarer :  even  when  the  ray  has  paffed  the  point  B,  it  will  be  within 
the  fphere  of  fuperior  attraction  of  the  denfer  medium ;  but  the  at- 
traction  a6ting  in  lines  perpendicular  to  it’s  furface,  the  ray  will  be 
continually  driven  from  it’s  drait  courfe  B  M  perpendicularly  to¬ 
wards  HI  :  thus,  having  two  forces  or  directions,  it  will  have  a 
compound  motion,  whereby,  indead  of  BM,  it  will  deferibe  B  m, 
which  B  m  will  in  driCtnefs  be  a  curve. 

Ladly,  After  it  has  arrived  in  m,  being  out  of  the  induence  of  the 
medium  N,  it  will  perdd  uniformly,  in  a  right  line,  in  the  direction 
wherein  the  extreme  of  the  curve  leaves  it. 

Thus  we  fee  how  refraction  is  performed,  both  towards  the  Perben- 
dicular,  and  from  it.  r  r 

.  ^ut  note,  the  attraction  of  the  denfer  medium,  e.  gr.  N,  is  con¬ 
tinually  diminifhing  as  the  ray  proceeds  from  B,  towards  the’limit  of 
attraction  RT  ;  in  regard  fewer  and  fewer  parts  dill  cometoaCi  ;  at 
1  H ,  e.  gr.  all  the  parts  between  that  and p  S  attraCf  ;  but  at  R  T 
none  but  thofe  in  the  line  HI.  Note,  alfo,  that  the  didance  be¬ 


tween  p  S  and  RT  being  fmall,  when  we  confider  refractions,' and 
no  notice  is  takenof  the  curve  part  of  t!,e  ray,  but  we  confider  it 
as  confiding  of  two  drait  lines,  C  B,  A  B,  or  m  B,  A  B. 

Refraction,  in  dioptrics,  is  the  inflexion,  or  bending  of  the 
rays  of  light,  in  pafiing  the  furfaces  of  glaffcs,  lenfes,  and  other 
tranfparent  bodies  of  different  denfities. 

Thus  a  ray  as  A B  (Plate  15 1,  fig.  56,  No.  2,)  falling  obliquely 
from  the  radiant  A,  upon  a  point  B,  in  a  diaphanous  furface,  H  I, 
rarer  or  denfer  than  the  medium  alongwhich  it  was  propagated  from 
the  radiant ;  has  it’s  direction  there  altered  by  the  aCtion  of  the  new 
medium  ;  and  indead  of  proceeding  to  M,  it  deviates,  c.  gr.  to  C. 

T  his  deviation  is  called  the  refraction  of  the  ray  ;  BC  the  ref  rafted 
ray,  ox  line  of  refraftion  ;  and  B  the  point  ot  refra  ft  ion. 

The  line  A  B  is  called  the  line  of  incidence,  or  ray  of  incidence  • 
and,  in  refpeft  thereof,  B  is  alfo  called  the  point  of  incidence. 

I  he  plane  wherein  both  the  incident  and  ref  rafted  rays  are  found, 
is  called  the  plane  of  refraftion  ;  a  right  line  B  E  drawn  in  the  re¬ 
fracting  medium  perpendicular  to  the  refracting  furface  in  the  point 
of  refraftion  B,  is  called  the  axis  of  refraftion  ;  and  a  right  linc.D  B 
drawn  perpendicular  to  the  refracting  furface,  in  the  point  of  inci¬ 
dence  B,  along  the  medium  through  which  the  ray  fell,  is  called  the 
axis  of  incidence. 

The  angle  ABI,  included  between  the  incident  ray,  and  the  re* 
[rafting  lurface,  is  called  the  angle  of  incidence  ;  and  the  angle  ABD, 
included  between  the  incident  ray  and  the  axis  of  incidence,  is  called 
the  angle  of  inclination.  The  angle  M  B  C  which  the  refrafted  ray 
makes  with  the  incident,  is  called  the  angle  of  refraftion  \  and  the 
angle  C  BE,  which  the  refrafted  ray  makes  with  the  axis  of  refrac¬ 
tion,  is  called  the  refrafted  angle. 

General  laws  of  Refraction.  I.  A  ray  of  light  in  it's  paffage  out 
of  a  rarer  into  a  denfer  medium,  e.  gr.  out  of  air  into  glafs,  is  refrafted 
Towards  the  perpendicular,  i.  e.  towards  the  axis  of  refraftion. 

Hence,  the  refrafted  angle  is  lefs  than  the  angle  of  inclination  ; 
and  the  angle  of  refraftion  lefs  than  that  of  incidence:  as  they  would 
be  equal  were  the  ray  to  proceed  ftrait  from  A  to  M.  Hence, 
alfo,  a  ray  perpendicular  to  the  refracting  furface  will  pafs  through 
without  being  refracted,  as  it  cannot  be  refrafted  to  the  perpendicu¬ 
lar.  I  he  phylical  caufe  whereof  is,  that  the  attraftion  of  the  den¬ 
fer  medium,  which,  in  an  incidence  oblique  to  it’s  furface  afting 
perpendicular  to  that  furface,  draws  the  ray  out  of  it’s  courfe;  this 
attradlion,  we  fay,  in  a  perpendicular  ihcidence,  adls  in  the  direc¬ 
tion  of  the  ray. 

2.  The  ratio  of  the  fine  of  the  angle  of  inclination ,  to  the  flue  of  the 
refrafted  angle,  is  fixed  and  conflant ;  viz.  if  the  refraftion  be  out  of 
air  into  glals,  it  is  found  greater  than  as  H4to  76,  but  lefs  than 
1 15  to  76  ;  that  is,  nearly  as  3  to  2. 

This  ratio,  affigned  by  Huygens,  agrees  with  another  of  Sir  Ifaac 
Newton,  who  makes  the  fine  of  the  angle  of  inclination  to  the  fine 
of  the  refrafted  angle,  as  31  to  20  ;  which  is,  likewife,  nearly  as 
3  to  2.  Indeed  there  is  feme  difference  in  the  quantity  of  refraction, 
in  different  kinds  of  glafs ;  but  in  phyfical  matters,  precifenef§  is 
not  neceffary.  In  rain  water,  Defcartes  found,  the  ratio  of  the  fine 
of  the  angle  of  inclination,  to  the  fine  of  the  refrafted  angle,  as  250 
to  187,  that  is,  nearly  as  4  to  3  ;  which  agrees  with  Sir  Ifaac 
Newton  s  obfervation,  who  makes  it  as  529  to  396.  In  fpiritof  wine, 
the  fame  great  author  makes  the  ratio  as  100  to  73 ;  which  is  not 
far  from  the  fefquitertian  ratio.  In  air  he  makes  it  as  3201  to  3200; 
and  as  to  air,  he  {hews  that  a  ray  of  light,  in  traverling  quite  through 
the  atmofphere,  is  refiefted  the  fame  as  it  would  be,  were  it  to  pafs 
with  the  lame  obliquity  out  of  a  vacuum  into  air  of  equal  denfity 
with  that  in  the  loweft  part  of  the  atmofphere. 

I  he  true  law  of  refraftion  was  firft  difeovered  by  Willebroad 
Snclhus,  profeffor  of  mathematics  at  Leyden  *  who  found  by  expe¬ 
riment,  that  the  fecants  of  the  complements,  obconlccants  of  the  an¬ 
gles  of  incidence  and  refraftion ,  are  always  in  the  fame  ratio.  It  is 
vulgarly  attributed,  however,  to  Defcartes;  who  having  feen  it  in 
Snellius’s  MS.  firft  publifhed  it  in  his  Dioptrics,  without  naming 
Snellius ;  as  we  are  informed  by  Huygens.  The  form  in  which 
Defcartes  gives  this  law,  is  different  from  that  of  Snellius,  and  in 
general  more  commodious  ;  but  it  might  ha.ve  been  eafily  deduced 
from  it.  According  to  him,  the  fine  of  the  angle  of  refraftion  al¬ 
ways  bears  the  fame  proportion  to  the  fine  of  the  angle  of  incidence. 
Indeed,  as  the  rays  of  light  are  not  all  of  the  fame  degree  of  ref  ran* 
gdoility,  this  conftant  ratio  muft  be  different  in  different  kinds. 
I  he  ratio,  therefore,  obferved  by  authors  is  to  be  underftood  of  rays 
of  the  mean  refrangibility,  i.  e.  of  green  rays.  The  difference  of 
refraftion  between  the  leaft  and  moft  refrangible  rays,  that  is,  be¬ 
tween  violet  and  red  rays,  Sir  Ifaac  Newton  fh:ws,  is  about  the 
27j,thpart  of  the  whole  refraftion  of  the  mean  refrangible ;  which 
difference  he  owns  is  fo  fmall,  that  there  feldom  needs  to  be  am  re¬ 
gard  paid  to  it. 

..  3-  hVhen  a  ray  paffes  cut  of  a  denfer  into  a  rarer  medium ,  e..  gr.  out 
of  glafs  into  air ,  it  is  refrafted  from  the  perpendicular,  or  from  the  axis 
of  refraftion.  And  hence  the  angle  of  refraftion  is  greater  than  the 
angle  of  inclination. 

Hence,  alfo,  if  the  angle  of  inclination  be  lefs  than  30°,  MBG 
is  nearly  equal  to  |  of  MBE ;  therefore  MBC  is  one  half  of  C  B  E; 
confequently,  if  the  refraftion  be  out  of  glafs  into  air,  and  the  angle 
of  inclination  lefs  than  30° ,  the  ray  is  refrafted  from  theaxisofrr- 
fraftion  by  almoftone  half  part  of  the  angle  of  inclination.  And 
this  is  the  other  dioptrical  principle  ufed  by  molt  authors  after 
Kepler,  to  demonflrate  the  refraftion  of  glaffes. 

If  the  refraftion  be  out  of  ak  into  glafs,  the  ratio  of  the  fine  of  in¬ 
clination  to  the  fine  of  the  refrabled  angle  is  as  3  to  2,  or,  more  ac¬ 
curately,  as  17  to  11  ;  if  out  of  air  into  water,  as  4  103:  there¬ 
fore,  if  the  refraftion  be  the  contrary  way,  viz.  out  of  glafs  or  water 
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into  air,  the  ratio  of  the  fines,  in  the  former  cafe,  will  be  as  2  to  3, 
or  1 1  to  17,  and  in  the  latter  as  3  to  4. 

Hence,  if  the  refraction  be  from  water  or  glafs  into  air,  and  the 
angle  of  incidence  or  inclination  be  greater  than  about  48-'-°  in  wa¬ 
ter,  or  greater  than  about  40°.in  glafs,  the  ray  will  not  be  refraded 
into  air,  but  will  be*refleded  into  a  line,  which  makes  the  angle  of 
reflexion  equal  to  the  angle  of  incidence  ;  becaufe  the  lines  of  48^° 
and  40°  are  to  the  radius  as  3  to  4,  and  as  1 1  to  17  nearly:  and 
therefore  when  the  fine  has  a  greater  proportion  to  the  radius  than 
as  above,  the  ray  will  not  be  refraded. 

4.  A  ray  falling  on  a  curve  fur  face,  whether  concave  or  convex ,  is  re¬ 
fracted  after  the  fame  manner  as  if  it  fell  on  a  plane  which  is  a  tangent  to 
the  curve  in  the  point  of  incidence. 

For  the  curve  and  plane  furface  touching  it,  have  an  infinitely 
fmall  part  common  to  them  both  (each  being  originally  generated  by 
the  flux  of  a  point.)  But  a  ray  is  refradied  in  fuch  a  little  part ; 
therefore  it  is  the  fame  as  if  it  were  refradied  in  fuch  a  plane. 

5 .  If  a  right  line  EF  ( Plate  152,  fig-  106,)  cut  a  refracting  furface, 
GH,  at  right  angles  ;  and,  from  any  point  in  the  denfer  medium,  as  D, 
be  drawn  D  C  parallel  to  the  incident  ray  A  B  ;  this  will  meet  the  re¬ 
fracted  ray  in  C  ;  and  will  be  to  it  as  the  fine  of  the  refruCted  angle  to  the 
Jine  of  the  angle  of  inclination. 

For  oc=.x\  but  if  BC  pafs  out  of  a  denfer  medium  into  a  rarer, 
y>  x ;  and  out  of  a  rarer  into  a  denfer,  y  <*;  therefore,  in  the  for¬ 
mer  cafe,  y>  0,  in  the  latter  y>o;  confequentlv,  in  the  former, 
o-j-tt  <y-\-u  ;  in  the  latter  y-\~u  <o-\-u.  But  in  the  one  cafe 
o-\-U,  and  in  the  other  y-\-u,  are  equal  to  two  right  angles  ;  there¬ 
fore,  o-\-u  in  this,  and  y-\-n  in  the  other,  are  lefs  than  two  right 
angles,  and,  confequently,  DC  will  meetBC.  But  lince  o=zx, 
or  the  angle  of  inclination,  and  y  is  the  refradied  angle,  it  is  evi¬ 
dent  that  C  B  is  to  C  D  as  the  fine  of  the  angle  0  to  the  fine  of  the 
angle  y,  or  in  the  ratio  of  the  fine  of  the  angle  of  inclination  to  the 
line  of  the  refradied  angle. 

Hence,  if  BC  pafs  out  of  glafs  into  air,  it  is  in  a  fubfefquialterate 
ratio  to  CD;  if,  on  the  other  hand,  it  pafles  out  of  air  into  glafs, 
it  is  in  a  fefquialterate  ratio  to  C  D. 

Hence  alfo,  if  light  pafs  out  of  water  into  air,  C  B  is  in  a  fub- 
fefquitertinn  ratio  to  CD  ;  if  .out  of  air  into  water,  in  a  fefquiter- 
tian.  See  fig.  106,  and  107. 

Laws  ^Refraction  in  plane  Surfaces.  1.  If  parallel  rays  be  re¬ 
fracted  out  of  one  tranfparent  medium  into  another  of  a  different 
denfity,  they  will  continue  parallel  after  refraClion.  The  phyfical 
reafon  is,  that,  being  parallel,  their  obliquity,  or  angle  of  incidence, 
is  the  fame  ;  but,  at  equal  obliquities,  we  have  fhewn  the  refraction 
is  equal ;  confequently  the  parallelifm,  which  they  had  before  the 
refraction ,  will  be  retained  after  it. 

But  this  maybe  alfo  demonftrated  geometrically ;  thus,  if  the  rays 
be  perpendicular  to  the  refradling  furface,  they  will  pafs  without  any 
refraction ;  confequently,  being  parallel  before  their  paflage,  they  will 
be  fo  after  it.  If  they  fall  obliquely,  as  AB  and  DC  [fig.  108,) 
the  angles  of  incidence  0  and  u,  and,  confequently,  alfo  the  angles 
of  inclination  x  andy,  will  be  equal.  But  the  fines  of  the  angles  of 
inclination  x  and  y  have  the  fame  ratio  to  the  fines  of  the  refradied 
angles  m  and  n  ;  therefore  the  refradied  angles  m  and  n,  and  alfo 
the  angles  s  and  r,  are  equal:  confequently  the  refradied  rays  are 
parallel. 

Hence  a  glafs,  plain  on  both  fides,  being  turned  diredlly  to  the 
fun,  the  light  pafling  through  it  will  be  propagated  after  the  fame 
manner  as  if  the  glafs  were  away  ,  for  the  rays,  being  perpendicular, 
will  pafs  without  refraClion. 

If  the  glafs  be  turned  obliquely  to  the  fun,  the  light,  after  refrac¬ 
tion,  will  be  of  the  fame  intenfity  as  before,  the  intenfity  depending 
on  the  fpiffitude  or  clofenefsof  the  rays,  and  on  the  angle  wherewirh 
they  ftrike  the  objedl,  or  the  eye  ;  both  which  are  here  unvaried. 

2.  If  two  rays  CD  and  CP  (fig.  109.)  proceeding  from  the  fame 
radiant  C,  and  falling  on  a  plane  furface  of  a  different  denfity,  fo 
that  the  points  of  refraction  D  and  P  are  equally  dillant  from  the 
cathetus  of  incidence  G  K,  the  refradted  rays  D  F  and  P  Q_  have 
the  fame  virtual  focus,  or  the  fame  point  of  difperfion  G. 

Hence,  1.  Since,  in  rays  very  near  each  other,  the  diftance  from 
the  cathetus  is  the  fame  as  to  fenfe,  very  near  rays  will  diverge 
from  the  fame  point  G,  i.  e.  they  will  have  the  fame  virtual  focus  G. 

And  hence,  2.  When  refradted  rays,  falling  on  the  eye  placed  out 
of  the  cathetus  of  incidence,  are  there  equally  diffant  from  the  ca¬ 
thetus,  or  very  near  each  other,  they  will  flow  upon  the  eye,  as  if 
they  came  to  it  from  the  point  G  ;  confequently  the  point  C  will  be 
feen  by  the  refradied  rays  as  in  G. 

3.  If  a  ray  C  D  fall  obliquely  out  of  a  thinner  into  a  denfer  me¬ 
dium,  having  a  plane  furface,  the  diftance  of  the  radiant  point  C  K 
will  have  a  lefs  ratio  to  the  diflance  of  the  point  of  difperfion,  or  vir¬ 
tual  focus  K  G,  than  the  fine  of  the  refradted  angle  to  the  fine  of  the 
angle  of  inclination.  But  if  the  diftance  of  the  point  of  refraClion, 
from  the  cathetus  of  incidence  K  D,  be  lefs  than  the  eleventh  or 
nineteenth  part  of  the  diftance  of  the  radiant  point  C  K  ;  and  if  in 
the  former  cafe  the  tenth,  and  in  the  latter  the  hundredth,  part 
thereof  be  fo  fmall,  that  it  cannot  be  afligned,  or  need  not  be  minded, 
then  will  CK  be  to  KG,  as  to  fenfe,  in  the  ratio  of  the  fine  of  the 
refradied  angle,  to  the  fine  of  the  angle  of  inclination. 

Hence,  1.  If  the  refraClion  be  out  of  air  into  glafs,  the  diftance 
of  the  point  of  difperfion  of  rays  near  the  cathetus  is  fefquialterate 
of  the  radiant  point ;  of  more  remote  rays  greater  than  fefquialterate. 
But  if  the  refraClion  be  out  of  air  into  w'ater,  the  diftance  of  the  fame 
point  will  be  fefquitertian,  when  the  rays  are  near  the  cathetus  ; 
and  when  more  remote,  greater  than  fefquitertian. 

Hence,  2.  If  the  eye  be  placed  in  a  denfe  medium y  objedls  in  a 
rarer  will  appear  more  remote  than  they  are  ;  and  the  place  of  the 
image,  in  any  given  cafe,  may  be  determined  from  the  ratio  of  the 
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r£Za'°n‘n  T}>US'  J°  fwimmwg  under  water,  objects  out  of  the 

ater  mufi  appear  f  arther  defiant  than  in  reality  they  arc. 

A  R  u  rayP^U  Obliquely  out  of  a  denfer  into  a  rarer  medium 
a- a  thC  d‘ftance  of  the  radiant  point  G  K  has  a  greater  ratio  to  the 
diftance  of  the  point  of  difperfion  KC,  than  the  fine  of  the  re- 
rractcd  angle  has  to  the  fine  of  the  angle  of  inclination.  In  the 
other  cafe  of  the  preceding  theorem,  K  G  will  be  to  K  C,  as  to  fenfe, 
m  he  ratio  of  the  line  of  the  refradted  angle,  to  the  fine  of  the  ancle 
or  inclination.  •  6 

Hence,  1  If  the  refraClion  be  out'of  glafs  into  air,  the  diftance  of 
the  point  of  difperfion  of  rays  near  the  cathetus  of  incidence  is  fub- 

lelquialtcrate  of  the  diftance  of  the  radiant  point ;  that  of  the  more 

remote  rays  is  lefs  than  fubfefquialterate. 

But,  2.  If  the  refraClion  be  out  of  water  into  air,  the  diftance  of 
the  point  of  difperfion  of  rays  near  the  cathetus  is  fubfefquitertian  * 
°*  ^  °^e  mo,rc  rcmote,  lefs  than  fubfefquitertian. 

•  a ‘’I  3'  The  eye>  thereforc*  beillg  P^ced  in  a  rarer  medium,  ob¬ 
jects  placed  in  a  denfer,  appear  nearer  than  they  are  ;  and  the  place 
of  the  image  may  be  determined  in  any  given  cafe  by  the  ratio  of  re¬ 
fraction.  Hence,  the  bottom  of  a  veftel  full  of  water  is  raifed  by 
refraction  to  a  third  part  of  it’s  height,  with  refpedt  to  ah  eye  perpen¬ 
dicularly  over  the  refrading  furface  :  and  hence,  fijhes,  and  other  bo¬ 
dies,  under  water ,  appear  nearer  than  they  realty  are. 

5-  H  the  eye  be  placed  in  a  rarer  medium,  an  objed  feen  in  a 
denier  medium,  by  a  ray  refracted an  a  plane  furface,  will  appear 
larger  than  it  really  is.  If  the  obj’ed  be  in  a  rarer,  and  the  eye  in 
a  denfer  medium,  the  objecl  will  appear  lefs.than  it  is.  And,  in 
each  cafe,  the  apparent  magnitude  is  to  the  real  one  in  a  ratio  com¬ 
pounded  of  the  diftance  of  the  point  to  which  the  rays  tend  before 
refraction,  from  the  refrading  furface  DE  (fig.  110;)  to  the  diftance 
of  the  eye  G  L  from  the  fame,  and  of  the  diftance  G  M  of  the  ob- 
jed  A  B  from  the  eye,  to  it’s  diftance  F  M  from  a  point  F,  to  which, 
the  rays  tend  before  refraClion. 

Hence,  1.  If  the  objed  A  B  be  very  remote,  F  M  will  be  phy- 
fically  equal  to  GM  ;  and,  therefore,  the  real  magnitude  MB  to 
it’s  apparent  one  M  H,  as  G  L  to  F  L,  or  the  diftance  of  the  eye 
G  from  the  refrading  plane  to  the  diftance  of  the  point  of  conver¬ 
gence  F  from  the  fame  plane. 

Hence,  2.  ObjeCts  under  water,  to  an  eye  in  the  air,  appear  larger 
than  they  are ;  and  to  fijhes  under  water,  objed  s  in  the  air  appear  lefs 
than  they  are.  J 

Laws  of  Refraction  in  fpherical  figures  both  Concave  and  Con¬ 
vex.  1 .  A  ray  of  light  D  E  (fig.  x  1 1 ,)  parallel  to  the  axis  of  a  denfer 
fphere,  after  a  fingle  refraClion  in  E,  falls  in  with  the  axis  in  the 
point  F,  beyond  the  center  C. 

For  the  femidiameter  C  E,  drawn  to  the  point  of  refraction  E,  is 
perpendicular  to  the  furface  K  L,  and  is  therefore  the  axis  of  refrac¬ 
tion;  but  a  ray  out  of  a  rarer  into  a  denfer  medium,  we  have  (hewn, 
is  refraded  towards  the  perpendicular,  or  the  axis  of  refraClion  ; 
therefore,  the  ray  D  E  will  converge  to  the  axis  of  the  fphere  AF ; 
and  will,  therefore,  at  length,  concur  with  it,  and  that  beyond  the 
center  C,  in  F ;  becaufe  the  angle  of  ref  action  F  E  H  is  lefs  than  the 
angle  of  inclination  CEH. 

2.  I  f  a  ray  D  E  fall  on  a  fpherically  convex  furface  of  a  denfer  me¬ 
dium  parallel  to  it’s  axis  A  F  ;  the  femidiameter  C  E  will  be  to  the 


refraded  ray  E  F  in  the  ratio  6f  the  fine  of  the  angle  of  refraClion 
to  the  fine  of  the  angle  of  inclination ;  but  the  diftance  of  the  focus, 
or  point  of  concurrence  from  the  center,  C  F  is  to  the  refraded  ray 
F  E,  in  the  ratio  of  the  fine  of  the  refraded  angle  to  the  fine  of  the 
angle  of  inclination. 

3.  If  a  ray  D  E  fall  on  a  denfer  fpherical  convex  furface  K  L,  pa¬ 
rallel  to  the  axis  A  F,  the  diftance  of  the  focus  from  tfie  refrading 
furface  F  B  mult  be  to  it’s  diftance  from  the  center  F  C,  in  a  ratio 
greater  than  that  of  the  fine  of  the  angle  of  inclination  to  the  fine 
of  the  refraded  angle.  But  if  the  rays  be  very  near  the  axis,  and  the 
angle  of  inclination  B  C  E  be  only  of  a  few  degrees,  the  diftances 
of  the  focus  from  the  furface,  and  the  center  F  B  and  F  C,  will  be 
nearly  in  the  ratio  of  the  fine  of  the  angle  of  inclination  to  the  fine 
of  the  refraded  angle. 

Hence,  1.  If  the  refraClion  be  out  of  air  into  glafs ;  in  the  cafe 
of  rays  near  the  axis,  B  F  :  FC  : :  3  :  2.  And  in  the  cafe  of  rays 
remote  from  the  axis,  B  F  :  FC  >  3  :  2.  Confequently,  in  the  for¬ 
mer  cafe,  B  C  :  B  F  :  :  1  :  3  ;  and  in  the  latter,  B  C  :  B  F  <  1  :  3^ 

And,  2.  If  the  refraction  be  out  of  air  into  water  ;  in  the  former 
cafe,  B  F  :  F  C  :  :  4 :  3  ;  and  in  the  latter,  B  F  :  F  C  >  4:3.  Con¬ 
fequently,  in  the  former,  B  C  :  B  :  :  1  :  4  ;  and  in  the  latter,  B  C 
:  B  F  <T  1  :  4- 

Hence,  3.  Since  the  fun’s  rays  are  parallel,  as  to  fenfe,  if  they  fall 
on  the  furface  of  a  folid  glafs  fphere,  or  of  a  fphere  full  of' water, 
they  will  not  concur  with  the  axis  within  the  fphere  ;  fo  that  Vi- 
tellio  was  miftaken,  when  he  imagined,  that  the  fun’s  rays,  falling 
on  the  furface  of  a  cryftalline  fphere,  were  refraded  to  the  center. 

4.  If  a  ray  D  E  (fig.  1 12,)  parallel  to  the  axis  F  A,  fall  out  of  a 
denfer  into  a  rarer  fpherical  medium,  after  refraClion,  it  will  diverge 
from  the  axis  ;  and  the  diftance  of  the  point  of  difperfion,  as  the 
virtual  focus  from  the  center  of  the  fphere,  F  C,  will  be  to  it’s  fe¬ 
midiameter  C  F  in  the  ratio  of  the  fine  of  the  refraded  angle  to  the 
fine  of  the  angle  of  refraClion  ;  but  to  the  portion  of  the  refraded  ray 
drawn  back,  F  F,  it  will  be  in  the  ratio  of.the  fine  of  the  refraded 
angle  to  the  fine  of  the  angle  of  inclination. 

5.  If  a  ray  ED  fall  parallel  to  the  axis  A  F on  the  fpherically 
convex  furface  K  L  of  a  rarer  medium,  out  of  a  denfer,  the  diftance 
of  the  point  of  difperfion  from  the  center  b  C,  is  to  it’s  diftance 
from  the  furface  F  B,  in  a  ratio  greater  than  that  of  the  fine  of  the 
refraded  angle  to  the  fine  of  the  angle  of  inclination.  But  if  the 
rays  DE  be  very  near  the  axis  FA,  the  ratio  will  be  very  nearly  the 
fame  with  that  of  the  fine  of  the  refraded  angle  to  the  fine  of  the 
angle  of  inclination. 

Hence, 
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Hence,  1.  If  the  refraaion  be  out  of  glafs  into  air,  in  the  cafe  of 
rays  near  the  axis,  F  C  :  F  B  :  :  3 :  2.  Confequently,  B  C  :  F  B  :  : 
1:2.  Therefore,  in  the  cafe  of  rays  more  remote  from  the  axis, 
FC  :  F  B>  3  :  2.  t 

2.  If  the  refraRion  be  out  of  water  into  air;  in  the  former  cafe, 
FC:FB::4:j3.  Confequently,  BC:FB::i:3;  in  the  latter 
cafe,  therefore,  FC  :  FB>  4  :  3. 

3.  Since  the  point  of  difperfion  F  is  more  remote  from  the  re- 
fraCting  furface  K  L,  if  the  rays  proceed  out  of  water,  than  if  they 
pafs  out  of  glafs  into  air ;  parallel  rays  are  lefs  difperfed  in  the  for¬ 
mer  cafe  than  in  the  latter. 

6.  If  a  ray  HE  (fig.  112,)  fall  parallel  to  the  axis  F  A,  out  of  a 
rarer,  on  the  furface  of  a  fpherically  concave  denfer  medium  ;  the 
refraCted  ray  E  N  will  be  driven  from  the  point  of  the  axis  F  ;  fo 
that  FE  will  be  to  F  C  in  the  ratio  of  the  fine  of  the  angle  of  incli¬ 
nation,  to  the  fine  of  the  refraCted  angle. 

7.  If  a  ray  EH  fall  parallel  to  the  axis  FB  on  the  concave  furface 
KL  of  a  fpherical  denfer  medium,  from  a  rarer;  the  difiance  of 
the  point  of  difperfion  from  the  refracting  furface  F  B,  is  to  it’s  dif- 
tance  from  the  center  F  C,  in  a  ratio  greater  than  that  of  the  fine  of 
the  angle  of  inclination,  to  the  fine  of  the  refraCted  angle.  But  if 
the  rays  be  very  near  the  axis,  and  the  angle  BC  E  be  very  fmall  ; 
BF  will  be  to  C  F  very  nearly  in  the  ratio  of  the  fine  of  the  angle 
of  inclination,  to  the  fine  of  the  refraCted  angle. 

Hence,  X .  If  the  refrafiion  be  out  of  air  into  glafs  ;  in  the  cafe  of 
rays  near  the  axis,  F  B  :  F  C  :  :  3  :  2  ;  in  the  cafe  of  rays  more  re¬ 
mote  from  the  axis,  F  B  :  FC>  3  :  2  ;  confequently,  in  the  former, 
BC  :  FC  :  :  1  :  2.  And  hence,  in  the  latter,  B  C  :  F  C>  1  :  2. 

Hence  alfo,  2.  If  the  refradtion  be  out  of  air  into  water ;  in  the 
cafe  of  rays  near  the  axis,  FB:FC::4:3.  In  the  cafe  of  rays 
more  remote  from  the  axis,  F  B  :  F  C  >  4  :  3  ;  confequently,  in  the 
firft  cafe,  B  C  :  F  C  :  :  1 :  3.  And  hence,  in  the  latter,  B  C  :  F  C 

71  =  3- 

And  hence,  3.  Since  the  point  of  difperfion  F  is  farther  from 
the  center  C,  if  the  refradtion  be  in  water,  than  in  air ;  the  rays  will 
be  lefs  difperfed  in  the  latter  cafe  than  in  the  former. 

8.  If  the  ray  HE  (fig.  1x2,)  fall  parallel  to  the  axis  AF  from  a 
denfer,  upon  the  furface  of  a  fpherically  Concave  rarer  medium,  the 
refracted  ray  will  concur  with  the  axis  A  F,  in  the  point  F  ;  fo  that 
the  diftance  of  the  point  of  concourfe  from  the  center  C  F,  may  be 
to  the  refraCted  ray  FE  in  the  ratio  of  the  fine  of  the  refraCted  angle, 
to  the  fine  of  the  angle  of  inclination. 

9.  If  a  ray  H  E  fall  parallel  to  the  axis  AF  on  the  concave  fur¬ 
face  of  a  rarer  medium  out  of  a  denfer,  the  diftance  of  the  focus  from 
the  center  F  C  will  be  to  it’s  diftance  from  the  refraCting  furface 
F  B  in  a  greater  proportion  than  the  fine  ot  the  refraCted  angle  to 
the  fine  of  the  angle  of  inclination.  But  if  the  rays  be  very  near  the 
axis,  FC  will  be  to  FB  in  the  proportion  of  fhefe  fines. 

Hence,  1.  If  the  refradtion  be  out  of  glafs  into  air;  in  the  cafe  of 
rays  near  the  axis  F  C  :  F  B  :  :  3  :  2  ;  in  the  cafe  of  rays  more  remote 
from  the  axis,  FC  :  F  B“7  3  :  2.  Whence  in  the  former  cafe  B  C 
:  FB  :  :  x  :  2. 

2.  If  the  refradtion  be  out  of  water  into  air ;  in  the  cafe  of  rays 
near  the  axis,  F  C  :  F  B  :  :  4  :  3  ;  in  the  cafe  of  rays  more  remote, 
FC  :  FB>  4  :  3.  Whence,  in  the  former  cafe,  BC  :  FB  : :  1:  3. 

Refraction  in  a  Glafs  Prifm.  If  a  ray  of  light  DE  (fig.  113,) 
fall  obliquely  out  of  air  on  a  prifm  ABC ;  being  refraCted  towards  the 
perpendicular,  inftead  of  proceeding  to  F,  it  will  decline  to  G,  i.  e. 
towards  a  line  HI,  drawn  perpendicular  to  the  furface  AB  in  the 
point  of  refradtion  E.  Again,  fince  the  ray  EG,  palling  out  of  the 
glafs  into  air,  falls  obliquely  on  C  B,  it  will  be  refraCted  to  M,  fo 
as  to  recede  from  the  perpendicular  NCO.  And  hence  arife  the. va¬ 
rious  phenomena  of  the  prifm.  See  Colour. 

Refraction  in  a  Convex.  Lens.  If  parallel  rays  AB,  CD,  and 
EF  (fig.  114,)  fall  on  the  furface  of  a  lens  2B.3K,  the  perpendi¬ 
cular  ray  AB  will  pafs  unrefraCted  to  K,  where  emerging  into  air 
perpendicular,  as'  before,  it  will  proceed  ftrait  to  G.  But  the  rays 
CDandEF  falling  obliquely  into  air  out  of  glafs,  in  D  and  E,  will 
be  refraCted  towards  the  axis  of  refradtion  (i.  e.  towards  the  lines  H  I 
and  LM  drawn  perpendicular  to  the  refraCting  furface  in  the  points 
of  refradtion  D  and  F,  and  decline  to  Q  and  P).  Again  emerging 
obliquely  out  of  the  glafs  into  the  furface  of  the  air,  they  will  be 
refradted  from  the  perpendicular,  and,  therefore,  D  Q  will  not  pro¬ 
ceed  to  X,  but  tf)  G,  and  FP  not  to  V,  but  to  G  :  thus,  likewife, 
might  all  the  other  rays,  falling  on  the  furface  of  the  glafs,  be  lhewn 
to  be  refradted,  fo  as  to  meet  the  reft  about  the  point  G.  See  Fo¬ 
cus  and  Lens. 

Hence  the  great  property  of  convex  glafles ;  viz.  that  they  coi¬ 
led!  parallel  rays,  or  make  them  converge  into  a  point. 

Refraction  in  a  Concave  -Lens.  Parallel  rays  AB,  CD,  and 
? ^a."‘n8  on  a  concave  lens  GBHIMK,  the  ray 
iv/r  PerPend'cldar  on  the  glafs  at'B,  will  pafs  unrefradted  to 

M  ;  where  being  ftill  perpendicular,  it  will  pafs  into  the  air,  without 
refradtion,  to  L.  But  the  ray  C  D,  falling  obliquely  on  the  furface 
oi  the  glafs,  will  be  refrafted  towards  the  perpendicular  NDO,  and 
proceed  to  Q  ;  and  the  ray  D  Q,  again  falling  obliquely  out  of  the 
glafs  upon  the  furface  of  air,  will  be  reMed  from  the  perpendi¬ 
cular  RQ_S,  and  proteed  to  V.  After  the  fame  manner  might  the 
ray  F  g  be  (hewn  to  be  refradted  to  Y,  and  thence  to  Z. 

Hence  the  great  property  of  concave  glades ;  viz.  that  they  difperfe 
.parallel  rays,  or  make  them  diverge.  See  the  article  Lens.  ! 

Refraction  in  a  Plane  Glafs.  If  parallel  rays  E  F,  G  H,  I  L 
[fig.  116,)  fall  obliquely  on  a  plane  glafs  A  BCD,  the  obliquity 
being  the  fame  in  all,  by  reafon  of  their  parallelifm,  they  will  be  all 
equally  refradted  towards  the  perpendicular;  and  accordingly  being 
ftill  parallel  at  M,  O,  and  Q,  they  will  pafs  out  into  the  air  equally 
refracted  again  from  the  perpendicular,  and  ftill  parallel. 

Thus  will  the  rays  E  F,  G  H,  and  I L,  at  their  entering  the  glafs, 


be  infledted  towards  the  right,  and  in  their  going  out  as  much  in- 
fledted  to  the  left:  fo  that  the  firlt  refradtion  is  here  undone  by  the 
fecond  ;  though  not  fo  as  that  the  objedt  is  feen  in  it’s  true  place. 
For  the  ray  B  Q,  being  produced  back  again,  will  not  coincide  with 
the  ray  L  I,  but  will  fall  to  the  right  thereof;  and  this  the  more  as 
the  glafs  is  thicker  ;  however,  as  to  matter  of  colour  ;  the  fecond 
refraction  does  really  undo  the  firft.  See  the  article  Colour. 

Refrangibility  of  light,  the  difpofition  of  the  rays  to  be  re¬ 
fracted. 

A  greater  or  lefs  refrangihility  is  a  difpofition  to  be  more  or  lefs 
refradted,  in  pafting  at  equal  angles  of  incidence,  into  the  fame  me¬ 
dium. 

That  the  rays  of  light  are  differently  refrangible,  is. the  foundation 
of  Sir  Ifaac  Newton’s  whole  theory  of  light  and  colours.  The  truth 
of  the  principle  will  appear  from  the  following  experiments : 

1.  Let  EG  [Plate  153,  fig.  117,)  reprefent  the  vvindow-fhufter  of 
a  dark  room,  and  F  a  hole  in  it,  through  which  the  light  is  tranf- 
mitted  to  the  prifm  ABC,  which  refradts  it  towards  PT,  where  it 
appears  in  an  oblong  form  ;  it’s  length  being  about  five  times  grea¬ 
ter  than  it’s  breadth,  and  exhibiting  the  various  colours  of  the  rain¬ 
bow.  In  fig.  118,  agb  reprefents  a  fecond  prifm,  which  refradts 
the  light  back  again  to  Q_,  where  the  image  is  round  ;  whereas, 
without  the  interpofition  of  this  fecond  prifm,  the  light  would  have 
proceeded  to  PT,  and,  confequently,  have  been  oblong  as  before. 
In  this  experiment  Sir  Ifaac  Newton  took  care  that  the  plane  a  » 
was  placed  exadtly  parallel  to  BC,  and  alfo  b g  to  AC,  that  the 
rays  might  be  equally  refradted,  though  in  contrary  ways,  by  both 
prifms.  He  alfo  obferved,  that  both  prifms  muft  be  placed  very 
near  to  one  another  ;  for  if  their  diftance  be  fo  great,  that  colours 
begin  to  appear  in  the  light,  before  it’s*  incidence  on  the  fecond 
prifm,  thofe  colours  will  not  be  deftroyed  by  the  refradtion  of  that 
prifm. 

2.  Having  placed  one  of  two  boards  behind  the  prifm  at  the  win¬ 
dow,  fo  that  the  light  might  pafs  through  a  fmall  hole  made  in  it  for 
the  purpofe,  and  tall  on  the  other  board  at  the  diftance  of  about 
twelve  feet,  a  hole  being  made  in  it  to  admit  the  paftage  of  the  inci¬ 
dent  light,  he  then  placed  another  prifm  behind  the  fecond  board,  fo 
that  the  light  which  was  tranfmitted  through. both  the  boards  might 
pafs  through  that  alfo,  and  be  again  refradted  before  it  arrived  at  the 
wall.  This  being  done,  he  took  the  firft  prifm  in  his  hand,  and 
turned  it  about  it’s  axis  fo  much  as  to  make  the  feveral  parts  of  the 
image,  call  on  the  fecond  board,  fucceftively  to  pafs  through  the 
hole  in  it,  that  he  might  obferve  to  what  places  on  the  wall  the  fe¬ 
cond  prifin  would  refradt  them;  and  he  faw,  by  the  change  of  thofe 
places,  that  the  light  tending  to  that  end  of  the  image,  towards 
which  the  refradtion  of  the  firft  prifin  was  made,  did,  in  the  fecond 
prifm,  fuffer  a  refradtion  confiderably  greater  than  the  light  whiclj^ 
tended  to  the  other  end.  The  true  caufe,  therefore,  of  the  length 
of  that  image  was  difeovered  to  be  no  other,  than  that  light  is  not 
fimilar  or  homogeneal,  but,  that  it  confifts  of  rays,  fome  of  which 
are  more  refrangible  than  others ;  fo  that,  without  any  difference  in 
their  incidence  on  the  fame  medium,  fome  of  them  fhall  be  more 
refradted  than  others  ;  and  therefore,  that,  according  to  their  parti¬ 
cular  degrees  of  ref rangibi lily,  they  will  be  tranfmitted  through  the 
prifm  to  different  parts  of  the  oppofite  wall. 

To  make  this  capital  experiment,  which  Sir  Ifaac  Newton  him- 
felf  juftly  calls  the  experimentum  crucis,  let  SF  [fig.  1 19,)  reprefent 
a  ray  of  the  fun,  which,  after  palling  through  a  hole  in  the  window- 
Ihuttcr  F,  is  received  by  the  prifm  ABC,  clofe  behind  which  is 
placed  a  board  D  E,  with  a  hole  in  it  at  G,  to  admit  any  of  the  rays 
after  they  have  been  feparated  by  the  prifin  :  then  de  will  reprefent 
the  other  board,  placed  at  a  confiderable  diftance  from  the  former, 
with  a  hole  in  it,  g,  to  receive  any  part  of  the  light  tranfmitted  thro' 
the  other  board.  Behind  this  fecond  board  is  placed  another  prifm, 
abc,  through  which  different  rays  of  light,  falling  upon  it  in  the 
very  fame  place,  and  with  precifely  the  fame  angle  of  incidence, 
will  be  refradted  higher  or  lower,  on  the  oppofite  wall  M  N.  This 
experiment  was  co'ndudted  with  the  utrnoft  circumfpedtion  and  ac¬ 
curacy  ;  and  it  is  obferved,  that  neither  the  different  magnitude  of 
the  hole  in  the  window-fhutter,  nor  the  different  thickneifes  of  the 
prifm,  at  the  place,  where  the  rays  palled  through  it,  rior  the  diffe¬ 
rent  inclinations  of  the  prifm  to  the  horizon,  nor  the  different  mat¬ 
ter  of  the  prifms,  made  any  fenfible  change  in  the  length  of  the 
image. 

3.  In  order  farther  to  eftablifh  this  famous  hypothefis  of  the  dif¬ 
ferent  refrangihility  of  the  rays  of  light,  he  held  a  prifin  in  a  beam  of 
the  fun,  which  was  tranfmitted  into  the  room  through  a  hole  in  the 
window-fhutter,  fo  that  it’s  axis  might  be  perpendicular  to  that 
beam  ;  and  having  turned  the  prifin  about  it’s  axis  to  make  the 
image  afeend  and  Uefcend,  and  when  it  feemed  to  be  ftafionary  be¬ 
tween  thefe  contrary  motions,  he  fixed  the  prifin  fo  that  the  refrac¬ 
tions  of  both  fides  might  be  equal  to  each  other.  In  this  fituation 
he  looked  at  the  hole  through  the  prifm,  and  obferved  the  length  of 
it’s  refracted  image  to  be  many  times  greater  than  it’s  breadth:  the 
moft  refraCted  part  of  it  was  violet,  the  leaft  refraCted  red,  the  mid¬ 
dle  parts  blue,  green,  and  yellow,  in  order.  The  fame  thing  hap¬ 
pened  when  he  removed  the  prifm  out  of  the  fun's  light,  and  looked 
through  it  upon  the  hole  finning  by  the  light  of  the  clouds  beyond  it. 

4.  Confidering  that  if  the  image  of  the  fun  fhould  be  drawn  into 
an  oblong  form,  either  by  a  dilatation  of  every  ray,  or  by  any  odier 
cafual  inequality  of  the  refractions,  the  fame  oblong  image  would, 
by  a  fecond  refraCtion,  made  fideways,  be  drawn  out  as  much  in  . 
breadth,  he  placed  a  fecond  prifm  immediately  after  the  firlt,  in  an 
oblique  pofition  with  refjpeCt  to  it,  that  it  might  again  refract  the 
light  of  the  beam  of  the  fun’s  light,  which  came  to  it  through  the 
firft  prifm  ;  fo  that  in  the  firft  prifm,  the  beam  would  be  refraCted 
upwards,  and  in  the  fecond  fideways.  But  he  found  that  the  breadth 
of  the  image  was  not  increafed  by  the  refraction  of  die  fecond  prifm, 


but  only  it’s  upper  part,  which  in  the  firft  prifm  fuffered  the  greateft 
refradion,  and  appeared  violet  and  blue,  did  again,  in  the  fecond 
prifm,  fuffer  a  greater  refradion  than  the  lower  part  of  it,  which 
was  red  and  yellow,  and  this  without  anv  dilatation  of  the  breadth 
of  the  image.  Thus  let  $  (fig.  120, j  reprefent  the  fun,  F  the  hole 
in  the  window,  A  BC  the  firft  prifm,  and  DH  the  fecond.  If  Y 
reprefent  the  round  image  of  the  fun,  made  by  a  dired  beam  of 
light,  when  the  prifms  are  taken  away,  PT  will  be  the  oblong 
image  of  the  fun,  made  by  the  fame  beam  palling  through  the  firft 
prifm  only,  and  ft  will  be  the  image  made  by  the  crofs  refradions 
of  both  prifms  toother.  Sometimes  he  placed  a  third  prifm  after 
the  fecond,  and  fometimes  a  fourth  after  the  third  ;  by  all  which 
the  image  might  be  often  refraded  fideways,  but  the  rays  which 
were  more  refra&Ld  than  the  relt  in  the  firft  prifm,  were  alfo  more 
refraded  in  all  the  others,  and  that  without  any  dilatation  of  the 
image  fideways  ;  and,  therefore,  thofe  rays,  on  account  of  their 
eonftancy  of  a  greater  refradion,  he  called  the  more  refrangible  ones. 
He  obferves,  that  all  the  rays,  which  are  equally  refrangible ,  fall 
upon  a  circle  anfweringto  the  fun’s  difc.  If  the  fecond  prifm  D  H 
(Jig.  121,)  be  placed  not  immediately  after  the  firft,  but  at  fome 
diltance  from  it,  fo  that  the  light  from  the  firfi  prifm  may  fall  upon 
it  in  the  form  of  an  oblong  fpedtrum  q  r,  parallel  to  this  fecond  prifm, 
and  may  be  retraded  fideways,  to  form  the  oblong  image pt  upon 
the  wall,  it  will  be  found  that  this  image  p  t  is  inclined  to  the  image 
PT,  which  the  firlt  prilm  would  have  formed  without  the  fecond  ; 
the  blue  ends,  P  and  p,  being  farther  dihant  from  one  another  than 
the  red  ones,  I  and  t  ;  and  eonfequently,  the  rays  which  go  to  the 
blue  end  ^of  the  image  q  r,  and  which,  therefore,  fuffer  the  greatcd 
refraction  in  the  firft  prifm,  are  again,  in  the  fecond  prifm,  more 
refraded  than  the  reft.  Hence  it  appears,  that  the  blue  rays  are 
more  refraded  than  the  red  ones,  and  that  there  is,  likewife,  une¬ 
qual  refradion  in  the  intermediate  rays  ;  and  upon  the  whole  it 
appears,  that  the  fun’s  rayfi  have  not  all  the  fame  ref  ran  gib  Hi  ty,  and, 
eonfequently,  are  not  of  the  fame  nature.  It  is  alfo  oblerved,  that 
thofe  rays  w'hich  are  moft  refrangible,  are  mod  reflexible.  See  the 
pfoof  of  this  under  the  article  Reflexibility. 

Shadow,  fhade,  a  certain  lpace  deprived  of  light,  or  where  the 
light  is  weakened  by  the  interpofition  of  fome  opake  body  before 
the  luminary. 

The  dodrine  of  jhadows  makes  a  confiderable  article  in  optics, 
aftronomy,  and  geography ;  and  is  the  general  foundation  of  dialling, 

As  nothing  is  feenbutby  light,  a  mere  fbadow  is  invifible  ;  wdien, 
therefore,  we  fay,  we  fee  a  Jhadow,  we  mean  partly,  that  we  fee  bo¬ 
dies  placed  in  the  fhadow,  and  illuminated  by  light,  refleded  from 
collateral  bodies ;  and  partly,  that  we  fee  the  confines  of  the  light. 

If  the  opake  body,  that  projeds  the  fhadow,  be  perpendicular  to 
the  horizon,  and  the  plane  it  is  projeded  on  be  horizontal,  the 
fhadow  is  caked  a  righ  i  fhadow-  Such  are  the  Jhadows  of  men,  trees, 
buildings,  mountains,  &c.  If  the  opake  body  be  placed  parallel  to 
the  horizon,  the  fhadow  is  called  a  verfed  fhadow  ;  as  the  arms  of  a 
man  ftretched  out,  &c. 

Lazos  of  the  Projection  of  Shadows  from  Opake  Bodies,  r.  Every 
opake  body  projects  a  fhadow  in  the  fame  direction  with  the  rays  of 
-light ;  that  is,  towards  the  partoppofite  to  the  light.  Hence,  as 
either  the  luminary  or  the  body  changes  place,  the  jhadow  likewife 
changes  it’s  place. 

2.  Every  opake  body  projeds  is  inany Jhadows,  as  there  are 
luminaries  to  enlighten  it. 

3.  As  the  light  of  the  luminary  is  more  intenfe,  the  fhadow  is 
the  deeper.  Hence,  the  intenfity  of  the  fhadow  is  meafured  by  the 
degrees  of  light  that  fpace  is  deprived  of.  In  reality,  the  Jhadow 
itfelf  is  not  deeper,  but  it  appears  fo,  becaule  the  furrounding  bodies 
are  more  intenfely  illuminated. 

4.  If  a  luminous  fphere  be  equal  to  an  opake  one,  which  it  illu¬ 
mines,  the  fhadow  this  latter  projeds,  will  be  a  cylinder  ;  and,  of 
confequence,  Will  be  propagated  {till  equal  to  itfelf,  at  whatever  dif- 
tance  it  extends  ;  fothat  it  it  be  cut  in  any  place,  the  plane  of  the 
fedion  will  be  a  circle  equal  to  a  great  circle  of  the  opake  fphere. 

5.  If  the  luminous  fphere  be  greater  than  the  opake  one,  the 
fbadow  will  be  conicah  If,  therefore,  the  jhadow  be  cut  bv  a  plane 
parallel  to  the  bafe,  the  plane  of  the  fedion  will  be  a  circle  :  and 
thatfo  much  the  lefs,  as  it  is  at  a  greater  diltance  from  the  bafe. 

6.  If  the  luminous  fphere  be  lefs  than  the  opake  one,  the  fhadow 
will  be  a  truncated  cone :  eonfequently  it  grows  ftill  wider  and 
wider;  and  therefore,  if  cut  by  a  phne  parallel  to  it’s  bafe,  that 
plane  will  be  a  circle  fo  much  the  greater  as  it  is  farther  from  the 
bafe. 

7.  To  find  the  length  of  the  fbadow,  or  the  axis  of  the  fhady  cone, 
projeded  by  a  lefs  opake  fphere,  illumined  by  a  larger  ;  the  femi¬ 
diameters  of  the  two,  as  C  G,  and  I  M  {Plate  116,  fig.  12,)  and 
the  diftances  between  their  centers  G  M,  being  given. 

Draw'  F  M  parallel  to  C  H  ;  then  will  I  M=CF  ;  and  therefore 
FG  will  be  the  difference  of  the  femidiameters  G  C  and  IM. 
Confcquently,  as  F  G,  the  difference  of  the  femidiameters,  is  to 
GM,  the  diftance  of  the  centers ;  fo  is  C  F,  or  IM,  the  diameter  of 
the  opake  fphere,  to  M  H,  the  diftance  of  the  vertex  of  the  (hady 
cone,  from  the  center  of  the  opake  fphere.  If,  then,  the  ratio  of 
PM  toMH  be  very  fmall  ;  fo  that  M  H  and  PH  do  not  differ  very 
confidcrably,  H  M  may  be  taken  for  the  axis  of  the  Jhadowy  cone  : 
otherw  ife  the  part  P  M  muft  be  fubtraded  from  it  ;  to  find  which, 
feek  the  arch  L  K,  which  is  the  meafure  of  the  angle  L  M  K,  or 
Mill,  and  this  angle  is  one  of  the  angles  of  the  right  angled  tri¬ 
angle  M  HI,  the  tides  of  which,  MI  and  M  H,  are  known  ;  tor  this, 
fubtraded  from  a  quadrant,  leaves  the  arch  I  Q,  which  is  the  mea¬ 
fure  of  the  angle  IMP.  Since  then,  in  the  triangle  M  l  P,  which  is 
rcdangular  at  P,  befides  the  angle  1MQ,  we  have  the  fide  I  M  ; 
the  fide  M  P  is  eafily  found  by  plain  trigonometry. 

E.  gr.  If  the  femidiameter  of  the  earth  be  M  I  =  I  :  the  fetni- 
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be  rent;;,  and  therefore  G  F=  m; 
217  ;  fincejhen  M  P  is  found  by  cal- 
fot  the  angle  M  I  Pz 


of 


damerer  of  the  fun  will 
and  of  confequence  M  H 

ulat.on  to  bear  a  vety  fmall  ratio  to  M  H  ,  iui  me  angle  ivi  1  r— 

E,  may  be  taken  equal  to  the  apparent  femidiameter  of  the 

un,  becaule  of  the  fun’s  great  diftance,  and  it’s  confiderable  mag¬ 
nitude,  m  proportion  to  the  globe  M  ;  and,  therefore,  M  P :  M  I 
V  line  o{  16  :  radius,  i.  e.  :  :  217  :  1,  nearly  ;  and  as  M  H  is 
a  out  2 1 7  times  M  1,  PM  may  be  negleded,  and  PH  maybe 
taken  to  be  217  femidiameters 'of  the  earih.  See  the  article 
Eclipse  of  the  moon. 

Hence,  as  the  ratio  of  the  diftance  df  the  opake  body,  from  the 
•f  T Ta  body  G  M>  to  the  lenSth  of the  Jhadow  M  H,  is  conftant ; 
I-  -od  a  mCC  d,mmifhcd>  the  length  of  the  fhadow  muft  be  di- 

ln*  K  ike  wife,  Confcquently,  thzfhadow  contiriually  decrcafes 
as£he ,pPake  bod)'  approaches  the  luminary. 

1'  <  /a  °  bn<!  tbe  £he  Jhadow  projected  by  an  opake  body 

(fig-  13>J  i  altitude  of  the  luminary,  e.  gr.  of  the  fun  abovd 
tie  horizon,  viz.  the  angle  S  VT,  and  that  of  the  body,  being  given, 
imee,  m  the  redangled  triangle  ST  V,  which  is  rectangular  atT, 
we  have  given  the  angle  V,  and  the  fide  T  S  ;  the  length  of  the 
Jhadow  1  V  is  had  by  trigonometry. 

Thus,  fuppofe  the  altitude  of  the  fun  27°45/,  and  the  altitude 
ft  a  tower  178  feet ;  T  V  will  he  found  230  feet  nearly. 

,  9-  1  jje  F’ngth  of  th e  Jhadoiv  T  V,  and  the  height  of  the  opake 
body  1  S,  being  given  ;  to  find  the  altitude  of  the  fun  above  the 
horizon. 

r5<ftangled  triangle  S  T  V,  reCtangular  at  T,  the 
,  s  }  ;  ,and  T  s  are  given  ;  the  angle  V  is  found  thus  :  as  the 
length  of  the  fhadow  T  V,  is  to  the  altitude  of  the  opake  body  T  S, 
fo  is  the  whole  fine  to  the  tangent  of  the  fun’s  altitude  above  the 
horizon.  Thus,  if  T  S  be  30  feet,  and  TVit,  TVS  will  be 
found  qi°  49'. 

10.^  J  f  the  altitude  of  the  luminary,  e.  gr.  the  fun  above  the  hori- 
zoia  T  V  S,  be  4<5°>  the  length  of  th Jhadow  T.  V  is  equal  to  the  height 
ot  the  opake  body  :  the  triangle  in  this  cafe  being  ifofceles. 

1  i.  1  he  length  of  the Jbadoivs  T  Z  and  T  V  of  the  fame  opake 
body  T  S,  in  different  altitudes  of  the  luminary,  are  as  the  cotan¬ 
gents  of  thofe  altitudes. 

Hence,  as  the  cotangent  of  a  greater  angle  is  lefs  than  that  of  a 
lefs  angle  ;  as  the  luminary  rifes  higher,  the  Jhadow  decreafes ;  whence 
it  is,  that  the  mtndian Jhadows  are  longer  in  winter  than  in  fummer. 

12.  Io  meafure  the  altitude  ofanyobjed,  e.  gr.  a  tower  A  B, 
[fig-  *4>)  by  naeans  of  it’s  Jhadow  projected  on  an  horizontal  plane. 

At  the  extremity  of  the  fhadow  ot  the  tower  C,  fix  a  (lick,  and 
meafure  the  length  of  the  Jhadow  AC  ;  fix  another  ftick  in  the 
ground  of  a  known  altitude  DE,  and  meafure  the  length  of  the 
Jbadoiv  thereof  E  F.  Then  as  E  F  is  to  A  C,  fd  is  D  E  to  A  B. 
if,  therefore,  AC  be  45  yards,  ED  5  yards,  and  E  F  7  yards ; 
A  B  will  be  32  j.  yards. 

13.  I  he  right  Jhadow  is  to  the  height  of  the  opake  body,  as  the 
cofine  of  the  height  of  the  luminary  to  the  fine. 

14.  1  he  altitude  of  the  luminary  being  the  fame  in  both  cafes, 
the  opake  body  A  C  (fig.  15,}  will  be  to  the  verfed  fhadow  A  D,  as 
the  right  fhadow  E  B,  to  it’s  opake  body  D  B.  Elence,  1 .  The  Opake 
body  is  to  it’s  verfed  fhadow ,  as  the  cofine  of  the  altitude  of  the  lu¬ 
minary  to  it’s  line  ;  eonfequently,  the  verfed  fhadow  A  D  is  to  it's 
opake  body  AC,  as  the  fine  of  the  altitude  ot  the  luminary  to  it’s 
cofinei  2.  It  DBr:  AC;  then  will  DB  be  a  mean  proportional 
between  EB  and  AD  ;  that  is,  the  length  of  the  opake  body  is  a 
mean  proportional  between  it’s  right  fhadow  and  verfed  Jhadow,  un¬ 
der  the  lame  altitude  of  the  luminary.  3.  When  the  angle  C  is  4.50, 
the  fine  and  cofine  are  equal ;  and,  therefore,  the  verfed  Jhadow  is 
equal  to  the  length  of  the  opake  body. 

x 5.  A  right  fine  is  to  a  verfed  fine  of  the  fame  opake  body,  under 
the  fame  altitude  of  the  luminary,  in  a  duplicate  ratio  of  the  cofine 
to  the  fine  of  the  altitude  of  the  luminary. 

Right  and  verfed  Jhadows  are  of  confiderable  ufe  in  meafuring  ;  as 
by  their  means  we  can  commodioufly  enough  meafure  altitudes, 
both  acceflible  and  inacceffible,  and  that  too  when  the  body  does  not 
projeCf  any  fhadow.  The  right  jhadows  we  ufe  when  the  Jhadow  does 
not  exceed  the  altitude  ;  and  the  verfed  Jhadows  when  the  Jhadow  is 
greater  than  the  altitude.  On  this  footing  is  made  an  inltrument 
called  the  quadrat,  or  line  of  Jhadows ;  by  means  whereof  the 
ratios  of  the  right  and  verfed  Jhadow  of  any  objedj  at  any  altitude, 
are  determined.  This  inftrument  is  ufually  added  on  the  face  of 
the  quadrant.  See  the  articles  Quadrant  and  Altitude. 

Telescope,  an  inftrument  confifting  of  feveral  lenfes,  by  means 
of  w’hich  remote  objeds  are  fo  magnified  as  to  appear  near  at  hand. 

Confirudlion  of  Galileo's,  or  the  Dutch  Telescope.  In  a  tube 
prepared  for  the  purpofe  (the  ftrufture  whereof  fee  underTuBE)  at 
one  end  is  fitted  a  convex  objed-iens,  either  a  plain  convex,  or  con¬ 
vex  on  both  fides,  but  a  fegment  of  a  very  large  fphere  :  at  the  other 
end  is  fitted  an  eye-glafs,  corfeave  on  both  fides,  and  the  fegment  of 
a  lefs  fphere  ;  fo  difpofed,  as  to  be  at  the  diftance  of  the  virtual 
focus  before  the  image  of  the  convex  lens. 

Let  A  B  ( Plate  1 53,  fig.  122,  j  be  a  diftanc  objed,  from  every  point 
of  which  pencils  of  rays  iffue,  and  falling  upon  the  convex  glafs, 
DE,  tend  to  their  foci  at  FSG.  But  a  concave  lens,  H  I,  (the 
focus  of  which  i«  at  FGJ  being  interpofed,  the  converging  rays  of 
each  pencil  are  made  parallel  when  they  reach  the  pupil ;  fo  that, 
by  the  refradive  humours  of  the  epe,  they  can  eafily  be  brought  to 
a  focus  on  the  retina,  at  PR  I  he  pencils,  alfo,  themlel  ves  diver¬ 
ging,  as  if  they  had  come  from  X,  M  X  O  is  (he  angle  under  which 
the  image  will  appear,  which  is  much  larger  than  the  angle  under 
which  the  objed  itfelf  would  have  appeared.  Such  is  the  teleficope 
that  was  at  firft  difeovered,  and  ufed  by  philofoj  hers  :  the  great  in¬ 
convenience  of  which  is,  that  the  field  of  view,  which  depends,  not 
on  the  breadth  of  the  eye-glafs,  as  in  the  ajironomical  telescope, 
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but  upon  the  breadth  of  the  pupil  of  the  eye,  is  exceedingly  fmall  : 
for  lince  the  pencils  of  the  rays  enter  the  eye  very  much  diverging 
from  one  another,  but  few  of  them  can  be  intercepted  by  the  pupil  ; 
and  this  inconvenience  increafes  with  the  magnifying  power  of  the 
telejcope ,  fo  that  philofophers  may  now  well  wonder  at  the  patience 
and  addrefs,  with  which  Galileo  and  others,  with  fuchan  inftrument, 
made  the  difcoveries  they  did.  And  yet  no  other  telejcope  was  thought 
of  for  many  years  alter  the  difcovery.  Defcartes,  who  wrote  thirty 
years  after,  mentions  no  other  as  adtually  conftru&ed,  though  Kep¬ 
ler  had  fuggefted  iome. 

Theory  of  Galileo’s  Telescope.  Now,  in  an  inftrument  thus 
framed,  all  people,  except  myopes,  or  thofe  fhort-fighted,  muft  fee 
objects  diftindtly  in  an  ere£f  lituation,  and  increafed  in  the  ratio  of 
the  diftance  of  the  virtual  focus  of  the  eye-glafs,  to  the  diftance  of 
the  focus  of  the  objedf-glafs. 

But  for'  myopes  to  fee  objects  diftindfly  through  fuch  an  inftru¬ 
ment,  the  eye-glafs  mult  be  fet  nearer  the  objedf-glafs,  fo  that  the 
rays  of  each  pencil  may  not  emerge  parallel,  but  may  fall  diverging 
upon  the  eye;  in  which  cafe  the  apparent  magnitude  will  be  altered 
a  little,  but  fcarce  fenfibly.  The  reafon  of  thefe  effedf  s  will  appear 
from  what  follows : 

For,  i°,  Since  they  are  far  diftant  objedfs  that  are  to  be  viewed 
with  a  telejcope ,  the  rays  proceeding  from  the  fame  point  of  the  ob¬ 
ject,  will  fall  on  the  objedf-glafs  parallel  ;  and,  confequently,  by 
their  refradfion  through  the  convexity,  will  be  thrown  converging 
on  the  eye-glafs ;  but  by  their  refraction  through  the  concavity 
hereof,  they  will  be  again  rendered  parallel,  and  in  fuch  difpofition 
they  will  enter  the  eye. 

But  all,  excepting  myopes,  fee  objedfs  diftindfly  by  parallel  rays. 
Therefore  the  firft  point  is  clear. 

2°,  Suppofe  A  (Plate  133,  fig.  123,)  to  be  the  focus  of  the  objedf  - 
glafs  BC  ;  and  fuppofe  AC  the  fartheft  rayon  the  right  hand  of  the 
objedt  that  paft’es  through  the  tube :  after  refradfion,  this  ray  or  CE 
will  become  parallel  to  the  axis  BI  ;  andconfequently,  afterafecond 
refradfion  through  the  concave  lens,  will  diverge  from  the  virtual 
focus.  Wherefore,  fince  all  the  rays  coming  from  the  fame  ex¬ 
treme  to  the  eye  placed  behind  the  concave  lens,  are  parallel  to  LE ; 
and  thofe  from  the  middle  of  the  objedf,  parallel  to  EG  (asobferved 
in  what  went  before] ;  the  middlepoint  of  the  objedt  will  be  feen  in 
the  axis  GA  ;  and  the  right  extreme,  on  the  right  fide ;  viz.  in  the 
line  LN  ;  or  parallel  to  it ;  that  is,  the  objedf  will  be  eredt :  which 
is  the  fefiond  point. 

30,  Since  all  right  lines  parallel  to  L  N  cut  the  axis  under  the 
fame  angle,  the  femidiameter  of  the  objedf  will  be  feen  through  the 
telejcope,  under  the  angle  AFN  or  E  F  I  ;  the  rays  LE  and  G  I  en¬ 
tering  the  eye  in  the  fame  manner,  as  if  the  pupil  were  placed  in  F. 
If  now  the  naked  eye  were  in  A,  it  would  fee  the  diameter  of  the 
objedf  under  the  angle  c  A  b  or  CAB.  But  fince  the  objedf  is  fup- 
pofed  very  remote,  the  diftance  AF  in  refpedf  to 1  this  diftance  is  no¬ 
thing  ;  and  therefore  the  naked  eye,  even  in  F,  would  fee  the  femi¬ 
diameter  of  the  objedf,  under  an  angle  equal  to  A;  i.  e.  drawing 
F M  parallel  to  AC,  under  the  angle  I FM. 

The  femidiameter  of  the  objedt,  therefore,  feen  with  the  naked 
eye,  is  to  that  feen  through  the  telejcope ,  as  I  M  to  I  E.  But  it  is 
demonftrated,  that  IM:IE::IF:AB;  that  is,  the  femidiame¬ 
ter  feen  with  the  naked  eye,  is  to  that  viewed  through  the  telejcope,  in 
the  ratio  of  the  diftance  of  the  virtual  focus  of  the  eye-glafs  F  I,  to 
the  diftance  of  the  focus  of  the  objedf-glafs  AB;  which  was  the 
third  point. 

Laltly,  myopes  have  their  retina  too  far  from  the  cryftalline  hu¬ 
mour  ;  and  diverging  rays  concur  at  a  greater  diftance  than  parallel 
ones;  and  thofe  that  were  parallel  become  diverging  by  bringing 
the  eye-glafs  nearer  the  objedf-glafs;  by  means  of  fuch  approach^ 
myopes  will  fee  objefts  diitindfly  through  a  telejcope ;  which  is  the 
fourth  point. 

Hence,  i°,  To  have  the  whole  object  vifible,  the  femidiameter 
of  the  pupil  mud  not  be  lefs  than  the  diftance  of  the  rays  L  E  and 
GI  ;  and  therefore  the  more  the  pupil  is  dilated,  the  greater  field  of 
compafs  will  be  taken  in  by  the  telejcope ,  and  vice  verja\  fo  that 
coming  out  of  a  dark  place,  or  fhutting  the  eye  for  fome  time  before 
you  apply  it  to  the  glafs,  you  will  take  in  a  greater  field  at  firft 
glance  than  afterwards,  when  the  pupil  is  again  contradfed  by  the 
increale  of  light.  See  the  article  Po-piL. 

2q,  Since  the  diftance  of  the  rays' E  L  and  I  G  is  greater,  at  a 
greater  diftance  from  the  lens,  the  compafs  taken  in  by  the  eye  at 
one  view,  will  be  greater  as  the  eye  is  nearer  the  concave  lens. 

30, Since  the  focus  of  a  plano-convex  objedt-lens, and  the  virtual 
focus  of  a  plano-concave  eye-lens,  are  at  the  diftance  of  the  diame¬ 
ter  ;  and  the  focus  of  an  objedf-glafs  convex  on  both  fides,  and  the 
virtual  focus  of  an  eye-glafs,  concave  on  both  fides,  are  at  the  dif¬ 
tance  of  a  femidiameter  ;  if  the  objedf-glafs  be  plano-convex,  and 
the  eye-glafs  plano-concave,  the  telejcope  will  increafe  the  diameter 
of  the  objedf,  in  the  ratio  of  the  diameter  of  the  concavity  to  that  of 
the  convexity;  if  the  objed-glafs  be  convex  on  both  fides,  and  the 
eye-glafs  concave  on  both  fides,  it  will  magnify  in  the  ratio  of  the 
femidiameter  of  the  concavity  to  that  of  the  convexity  ;  if  the  ob¬ 
jedi-glafs  be  plano-convex,  and  the  eye-glafs  concaveon’ both  fides 
the  femidiameter  of  the  objed  will  be  increafed  in  the  ratio  of  the 
diameter  of  the  convexity  to  the  femidiameter  of  the  concavity  •  and 
lalfly,  if  the  objedf-glafs  be  convex  on  both  fides,  and  the  eye-glafs 
plano-concave,  the  increafe  will  be  in  the  ratio  of  the  diameter  of 
the  concavity  to  the  femidiameter  of  the  convexity. 

40,  Since  the  ratio  of  the  femidiameters  is  the  fame  as  that  of  the 
diameters, telejcopes  magnify  the  objedt  in  the  fame  manner,  whether 
the  object-glafs  be  plano-convex,  and  the  eye-glafs  plano-concave, 

or  whether  the  one  be  convex  on  both  fides,  and  the  other  concave 
on  both. 

5  °  >  Since  the  femidiameter  of  the  concavity  has  a  lefs  ratio  to  the 
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diameter  of  the  convexity  than  it’s  diameter  has,  a  telejcope  magnifies 
more  if  the  objedf-glafs  be  plano-convex,  than  if  it  be.  convex  on 
both  fides.  The  cafe  is  the  fame,  if  the  eye  glafs  be  concave  on 
both  fides  and  not  plano-concave. 

6 0 ,  I  he  greater  the  diameter  of  the  objedf-glafs,  and  the  lefs  that 
of  the  eye-glafs, the  lefs  ratio  has  the  diameter  of  the  objedf,  viewed 
with  the  naked  eye,  to  it’s  femidiameter,  viewed  with  a  telejcope ,  and 
confequently  the  more  is  the  objedf  magnified  by  the  telejcope. 

7°,  Since  the  femidiameter  of  the  objedf  is  increafed  in  the  ratio 
of  the  angle  EFI,  and  the  greater  the  angle  E  F  I  is,  the  lefs  part 
of  the  objedf  does  it  take  in  at  one  view' ;  the  telejcope  exhibits  fo 
much  a  lefs  part  of  the  objedf,  as  it  increafes  it’s  diameter  more. 

And  this  is  the  reafon  that  determined  themathematicians  to  look 
out  for  another  telejcope,  after  having  clearly  found  the  imperfedfion 
of  the  firft,  difeovered  by  chance.  Nor  were  their  endeavours  vain,, 
as  appears  from  the  ajlronomical  telejcope. 

If  the  femidiameter  of  the  eye-glafs  have  too  fmall  a  ratio  to  that 
of  the  objedf-glafs,  an  objedt  through  the  telejcope  will  not  appear 
fufficiently  clear,  becaufethe  great  divergency  of  the  rays  will  occa- 
fion  the  feveral  pencils  reprefenting  the  feveral  points  of  the  objedf 
<  on  the  retina,  to  confift  of  too  few  rays. 

This  too  is  found,  that  equal  objedf  lenfes  will  not  bear  the  fame 
eye-lenfes,  if  they  be  differently  tranfparent,  or  there  be  a  difference 
in  their  polifh.  A  lefs  tranfparent  objedf-glafs,  or  one  lefs  accu¬ 
rately  ground,  requires  a  more  fpherical  eye-glafs  than  another  more 

tranfparent,  &c. 

Hence,  though  it  be  found  by  experience,  that  a  telejcope  is  good, 
if  the  diftance  of  the  focus  of  the  objedf-glafs  be  fix  inches,  and  the 
diameter  of  the  plano-concave  eye-glafs  be  one  inch  and  one  line,  or 
of  one  equally  concave  on  both  fides  one  inch  and  an  half ;  yet  it  is 
by  no  means  expedient  to  recommend  to  the  maker  either  this,  or 
any  particular  combination,  but  to  try  feveral  eye-glafies,  both  grea¬ 
ter  and  fmaller,  with  the  fame  objedf-glafs,  and  take  that  through 
which  objedfs  appear  molt  clear  and  diftindt. 

Hevelius  recommends  ap  objedf-glafs  convex  on  both  fides,  whofe 
diameter  is  four  Dantzick  feet ;  and  an  eye-glafs  concave  on  both 
fides,  whofe  diameter  is  4^  digits  or  tenths  of  a  foot.  An  objedf- 
glafs,  equally  convex  on  both  fides,  whofe  diameter  is  five  feet,  he 
obferves,  will  require  an  eye-glafs  of^i  digits  ;  and  adds,  that  the " 
fame  eye-glafs  will  alfo  fervean  objedf-glafs  of  eight  or  ten  feet. 

Hence,  as  the  diftance  of  the  objedf-glafs  and  eye-glafs  is  the 
difference  between  the  diftance  of  the  virtual  focus  of  the  eye-glafs, 
and  the  diftance  of  the  focus  of  the  objedf-glafs  ;  the  length  of  the 
telejcope  is  had  by  fubtradfing  that  from  this.  That  is,  the  length  of 
the  telejcope  is  the  difference  between  the  diameters  of  the  objedf- 
glafs  and  eye-glafs,  if  that  be  plano-convex,  and  this  plano-concave  ; 
or  the  difference  between  the  femidiameters  of  the  objedf-glafs  and 
eye-glafs,  if  that  be  convex  on  both  fides, and  this  concave  on  both ; 
or  the  difference  between  the  femidiameter  of  the  objedf-glafs,  and 
the  diameter  of  the  eye-glafs,  if  that  be  convex  on  both  fides,  and 
this  plano-concave  ;  or  the  difference  between  the  diameter  of  the 
objedf-glafs,  and  the  femidiameter  of  the  eye-glafs,  if  that  be  plano¬ 
convex,  and  this  concave  on  both  fides. 

Thus,  e.  gr.  if  the  diameter  of  an  objedf  glafs  convex  on  both 
fides  be  four  feet,  and  that  of  an  eye-glafs  concave  on  both  fides  be 
four  and  an  half  digits  or  tenths  of  a  foot ;  the  length  of  the  telejcope 
will  be  one  foot  7!  digits. 

Telescope,  aerial,  a  kind  of  ajlronomical  telejcope ,  the  lenfea 
whereof  are  ufed  without  a  tube. 

In  ftridtnefs,  however,  the  aerial  telejcope  is  rather  a  particular 
manner  of  mounting  and  managing  long  telefcopes  for  ccleftial  obfer- 
vations  in  the  night-time,  whereby  the  trouble  of  long  unweildy 
tubes  is  faved,  than  a  particular  kind  of  telejcope :  the  contrivance  we 
owe  to  the  noble  Huygens. 

CottJlruBion  of  the  aerial  Telescope.  1.  A  tall  pole  or  mall, 
AB,  ( Plate  153 ,fig.  127,)  nearly  of  the  length  of  the  propofed  tube, 
is  fixed  perpendicularly  in  the  ground.  Before  the  pole  is  eredted, 
one  fide  is  planed  fmooth,  and  upon  it  two  rulers  or  ledges  are  fixed 
parallel  to  each  other, an  inch  and  a  half  apart,  includinga  kind  of 
groove  or  chanel  between  them,  reachingfrom  the  top  almoftto  the 
bottom.  At  the  top  of  the  pole,  over  againft  this  long  chanel,  is 
fixed  a  little  pulley  A,  moveable  on  it’s  axis,  and  over  it  is  drawn  a 
cord  G^,  double  the  lengthof  the  pole,  and  near  half  an  inch  thick, 
returning  into  itfelf,  and  furnifhed  with  a  piece  of  lead  H,  equal  in 
weight  to  the  lens,  and  a  moveable  arm  to  befuftained  thereby. 

Then  a  wooden  lath  CD,  two  feet  long,  is  framed  fo  as  that  it 
may  Aide  freely  in  the  chanel,  and  in  the  middle  thereof  is  affixed  a 
wooden  arm  E,  (landing  out  a  foot  from  the  pole,  and  on  it’s  extre¬ 
mity  bearing  another,  F/,  a  foot  and  a  half  long,  fixed  to  it  at  right 
angles,  and  both  of  them  parallel  to  the  horizon. 

2.  An  objedf-glafs  is  included  in  a  hollow  cylinder  I  K,  four 
inches  long  ;  to  this  cylinder  is  fixed  a  ftaff  KL,near  an  inch  thick, 
and  a  foot  long,  which  refts  on  a  brafs  ball  M,  that  moves  freely  in 
it’s  cup  or  focket  underneath  ;  only,  on  occalion,  the  ball  andfocket 
are  fixed  byaferew.  That  the  lens,  thus  equally  balanced,  may  be 
moved  with  a  fmall  force,  a  weight  N  of  about  a  pound,  isfufpended 
by  a  ftrongwireN  F,  by  bending  of  which  the  common  center  of 
gravity  of  the  w  eight  and  the  lens,  iseafily  made  to  coincide  with 
that  of  the  ball.  To  the  ftaff  KL,  is  fixed  a  brafs  ftyle  L,  which  is 
bent  downwards,  till  it’s  point  be  as  much  below  the  center  of  the 
ftaff  as  the  center  of  the  ball  is.  To  the  point  is  tied  a  fine  filken 
thread,  LV,  which  of  confequence  will  be  parallel  to  the  ftaff  KL. 

3.  An  eye-glafs  O  is  included  in  a  fhort  cylinder,  and  the  ftaff 
P  V  is  fixed  to  the  fame.  To  this  is  hung  a  little  weight  S,  fuffi* 
cient  to  make  a  balance.  In  Q  is  fixed  a  handle  R,  which  carries  a 
tranfverfe  axis  to  be  held  in  the  oblerver’s  hand  ;  and  the  ftaff  PV, 
diredfed  toward  the  objedf-glafs,  is  tied  to  the  thread  L  V.  The 
thread  palled  through  a  hole  V,  is  wound  about  a  little  peg  T,  fixed 
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in  the  middle  of  the  Raff,  by  the  turning  whereof  the  thread  is 
fhortened  or  lengthened  at  pleafure. 

4-  That  the  obferver  may  be  able  to  hold  the  eve-glafs  Ready,  he 
has  a  fulcrum  or  prop  under  his  arm,  the  ftru&urc  whereof  appe’ars 
from  infpe&ion  of  the  figure. 

-  Laftly,  to  keep  ofF the  feeble  light  flowing  from  the  air  upon  the 
eye,  it  is  conveniently  covered  with  a  circle  Y,  perforated  in  the 
middle,  fitted  on  to  a  moveable  and  flexible  arm. 

In  order  to  find  aftar  in  the  telefcope ,  when  the  nights  are  dark,  a 
lantern  is  ufed,  which  collets  the  light  into  a  Rream  either  by  tranf- 
million  through  a  convex  lens,  or  by  refle&ion  from  a  concave  fpe- 
culum.  f  or  by  directing  this  Rream  of  light  till  it  falls  upon  the 
objeft-glal's,  and  makes  it  vifible,  it  is  eafy  for  the  obferver  to  change 
his  place,  till  he  finds  the  Rar  is  coveted  by  the  middle  of  the  objeft, 
and  then  to  apply  his  eye-glafs,  which  is  fooner  done  than- with  a 
telefcope  confiding  of  a  long  tube.  By  moonlight  the  objeft-glafs  is 
vifible  without  the  help  of  the  lantern. 

M.  de  la  Hire  obferves,  that  an  objea-glafs  of  30  feet  requires  an 
eye-glafs  of  3J-  inches  ;  and  gives  us  a  table  of  proportions  for  the 
conflruaing  of  aflronomical  telejcopes,  an  abridgment  whereof  we  fhal  l 
here  give  the  reader. 
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80 

90 
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10.95 
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9.71 
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10.44 

12.05 

3°8 

321 

333 

345 

400 

500 

600 

12.25 

I3-42 

J3-47 

14.76 
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488 

Dr.  Smith  obferves,  that  the  magnifying  powers  of  this  table  are 
not  fo  great  as  Huygens  himfelf  intended, :  or  as  the  befi  object 
glafles  now  made  will  admit  of.  'For  the  author  (in  his  Aflroicopia 
Compendiaria)  mentions  an  objedl-glafs  of  34  feet  focal  difiance, 
which,  in  aflronomical  obfervations,  bore  an  eye-glafs  of  <2.\  inches 
focal  diftancc,  and  confequently  magnified  163  times.  According 
to  this  Randard,  a  telefcope  of  35  feet  ought  to  magnify  166  times, 
and  of  one  foot  28  times  ;  whereas  the  table  allows  but  1,1 1  times  to 

the  former,  and  but  20  to  the  latter.  Now  — -  or  —  rrr:  1.4;  by 

no  20 

which  if  you  multiply  the  numbers  in  the  given  column  of  magni¬ 
fying  powers,  you  will  gain  a  new  column,  fhewing  how  much 
thofe  objcdl-glafles  ought  to  magnify  if  wrought  up  to  the  perfection 
of  this  Randard. 

The  new  apertures  and  eye-glafles  muR  alfo  be  taken  in  the  fame 
proportions  to  one  another  as  the  old  ones  have  in  the  table  ;  or  the 
eye-glafles  may  be  found  by  dividing  the  length  of  each  telefcope  by 
it’s  magnifying  power.  And  thus  a  new  table  may  be  eafily  made 
for  this  or  any  other  more  perfeft  Randard  when  offered. 

The  rule  for  computing  this  table  depends  on  the  following  theo¬ 
rem,  viz.  that  in  retracing  telejcopes  of  various  lengths,  a  given  ob- 
je£l  will  appear  equally  bright  and  equally  diftindt,  when  their  linear 
apertures  and  focal  diRances  of  their  eye-glafles  are  feverally  in  a 
fub-duplicate  ratio  of  their  lengths  or  focal  diRances  of  their  ob- 
jedt-glafles  ;  and  then  alfo  their  linear  amplifications  will  be  in  a 
l'ubduplicate  ratio  of  their  lengths. 

The  rule  is  as  follows  :  multiply  the  number  of  feet  in  the  focal 
diflance  of  any  propofed  objcdt-glafs  by  3000,  and  the  fquare  root  of 
the  product  will  give  the  breadth  of  it’s  aperture  in  hundredth  parts 
of  an  inch.  And  the  fame  breadth  of  the  aperture,  increafed  by  a 
tenth  part  of  itfelf,  gives  the  focal  diflance  of  the  eye-glafs  in  hun¬ 
dredth  parts  of  an  inch.  And  the  magnifying  powers  are  as  the 
breadths  of  the  apertures. 

Land  Telescope,  or  Day  Telescope,  a  telefcope  confifling  of 
more  than  two  lenfes,  commonly  of  a  convex  objeit-glafs,  and  three 
convex  eye-glafles  ;  or  a  telefcope  that  exhibits  obje&s  cred,  yet  dif¬ 
ferent  from  that  of  Galileo. 

It  has  it’s  name  from  it’s  being  ufed  to  view  objedts  in  the  day 
time,  on  or  about  the  earth. 

In  this  telefcope,  after  the  rays  have  pafled  the  firfl  eye-glafs,  HI 
{jig.  126,)  as  in  the  former  conflrudion,  inflead  of  being  there  re¬ 
ceived  by  the  eye,  they  pafs  on  to  another  equally  convex  lens,  fitu- 
ated  at  twice  it’s  focal  diflance  from  the  other,  fo  that  the  rays  of 
each  pencil,  being  parallel  to  that  whole  interval,  thofe  pencils  crofs 
one  another  in  the  common  focus,  and  the  rays  conftituting  them 
are  tranfmitted  parallel  to  the  fecond  eye-glafi  LM  ;  after  which 
the  rays  of  each  pencil  converge  to  other  foci  at  N  O,  where  a  fe¬ 
cond  image  of  the  objed  is  formed,  but  inverted  with  refped  to  the 
former  image  in  EF.  This  image,  then,  being  viewed  by  a  third 


^R’  is  ?ainted  uP°.n  the  ret,na  at  XZY,  exadly  as 
A  afirr°,nJy  -m  3  COnlra,-V  P?f,ti°n:  for  the  pencil  that  iffues  from 

point  -At  1  a  ?CUS  in  F  and  •N’  f°rms  the  image  of  that 

om  f-aft  at  ^  ’  ,n  the  rarne  position  3s  it  would  have  done  with¬ 
er  i  H  uJTCn/lT  °£>any  lcns  at  alL  For  this  conflrudion  we 
are  indebted  to  father  Rheita. 

fit  Tn  C™-Prua  aL,,>td'f  Day  Telescope.  A  tube  being  provided, 
'°] f  Cnd  av  obJc«-g1afs,  which  is  either  convex  . on  both 

hr,/  °r  P,/r  COnV,fX’  and  afesmenr  of  a  large  fphcrc  ;  to  this  add 

fnh  yC;fTaffr  ’  C<)nvCX  on  both  fides>  a,ul  figments  of  equal 
pnercs  ;  di, poling  them  in  Rich  manner  as  that  the  diflance  of  any 

two  may  be  the  aggregate  of  the  diRances  of  their  foci. 
J"p'fa  Land  T  elescope.  Then  will  an  eye  applied  to  the 
V  the  diflance  of  it’s  focus,  fee  objeds  very  diftindlv, 
eve  m  thG  ratio  of  the  diftance  of  focus  of  one 

glafs  A  IT  k  I27,')  t0  the  diftance  of  thc  focus  of  the  objed  1 

.  F?!’  r>  Jhc  rays,  from  w  hat  has  been  already  faid,  falling  on  the 
oru  5an3  k  ’ tbe  lmaSe  of  theobjed  will  be  reprefented  invertediV 
t  the  diflance  of  the  principal  focus  ;  wherefore  fince  this  image  is 
m  he  focus  of  the  firfl  eye-glafs,  the  rays,  after  a  fecond  refradion, 

1  become  parallel  :  and  thus  falling  on  the  third  lens,  afterathird 
ret  rad' on,  they  exhibit  the  inverted  image  invertedly,  that  is,  an 
crett  image  of  the  objed. 

bince ;  then  this  image  is  in  the  focus  of  the  third  eye-glafs,  the 
rays>.  .  er  ,a  fourth  refradion,  will  become  parallel ;  and  in  this 
ddpoiirion  the  eye  will  receive  them,  and  confequently  there  will  be 
diltind  vifion,  and  the  objed  will  appear  ered. 

L2^It,I?-==IK’  that  is’  effuM  tothe  d>(fance  of  the  focus  of  the 
objcd-glafs,  an  eye  placed  in  M  will  fee  the  femidiameter  of  the 
objedi  increafed  in  the  ratio  of  LM  to  KI  ;  but  the  ray  A Q  pro- 
ceeding  from  the  focus  Q^of  the  objed-lens  AB,  after  refradion, 
becomes  parallel  to  the  axis  1  L  ;  confequently  the  firfl  eye  lens 
CD  joins  it  to  the  axis  in  IVI ,  the  diflance  of  a  femidiameter. 

And  fince  the  focus  of  the  fecond  eye-glafs  EF  is  alfo  in  M,  the 
ray  FH,  after  refradion,  will  be  parallel  to  the  axis  NO  ;’and 
therefore  the  third  eye-glafs  will  join  it  at  the  axis  in  P  ;  but  the 
femidiameters  of  the  lenfes  GH  and  CD  are  fuppofed  equal  ;  there¬ 
fore  P  O  —  L  M.  Wherefore,  fince  the  right  angles  at  O  and  L 
are  equal,  as  alfo  HO  —  CL,  the  angle  OPH  is  equal  to  CML, 
(I  he  femidiameter  of  the  objed  therefore  appears  the  fame  in  P  as 
in  M,  and  is  confequently  magnified  in  the  ratio  of  LM,  or  PO 
to  KI. 


Hence,  i°,  An  aflronomical  teiefcope  is  eafily  converted  into  a  land 
telefcope,  by  ufirig  three  eye-glafles  for  one  ;  and  th<  land  telefcope,  on 
the  contrary,  into  an  ujlrononvcal  one,  by  taking  away  two  eye- 
glafles,^  the  faculty  of  magnify  ng  ftill  remaining  "the  fame. 

2°,  Since  the  diflance  of  the  eye-gf  tfles  is  very  fmall,  the  length 
of  the  telefcope  is  much  the  fame  as  if  you  only  ufed  one. 

30,  From  the  conflrudion  it  is  evident,  that  the  length  of  the 
telefcope  is  found  by  adding  five  times  the  femidiameter  of  the  eye- 
g Idles  to  the  diameter  of  the  objed  glafs,  if  a  plano-convex  ;  or  to 
it’s  femidiameter,  it  convex  on  both  fides. 

1  ill  the  time  of  Sir  Ifaac  Newton,  no  optician  had  imagined  that 
the  objed-glalfes  of  telejcopes  W'ere  fubjed  to  any  other  error  befides 
that  which  arofe  from  their  fpherical  figure  ;  and,  therefore,  all 
their  efforts  were  direded  to  the  conflrudion  of  them,  with  other 
kinds  of  curvature;  but  New'ton  had  no  fooner  demonftrated  the 
different  refrangibility  of  the  rays  of  light,  than  he  difeovered 
in  this  circumllancea  new'  and  a  much  more  conliderable  caufe  of 
error  in  telejcopes.  Since,  therefore,  the  pencils  of  each  kind  of  light 
have  their  foci  in  different  places,  fome  nearer,  and  lbme  farther 
from  the  lens,  it  is  evident  that  the  whole  beam  cannot  be 
brought  into  any  one  point,  but  that  it  will  be  drawn  the  neareft 
to  a  point  in  the  middle  place  between  the  focus  of  the  moll 
and  lead  refrangible  rays,  fo  that  the  focus  will  be  a  circular  fpace 
of  a  confiderable  diameter.  Thus,  let  a  beam  of  light  [Plate  153?/^". 
1 30,)  pafs  through  a  lens,  and  the  moft  refrangible  of  the  rays  have 
their  focus  at  F,  and  the  leaft  refrangible  at  j  ;  from  the  figure  it  is 
evident,  that  the  fmalleft  fpace  into  which  the  light  can  be  drawn 
is  a  circle,  the  diameter  of  which  is  /  I,  paffing  through  G  the  mid¬ 
dle  point  between  F  and  /’. 

Newton  fhews  that  this  fpace  is  about  the  fifty-fifth  part  of  the 
aperture  of  the  telefcope,  and  that  the  focus  of  the  moft  refrangible 
rays  is  nearer  to  the  objedt-glafs  than  the  fncus  of  the  lead  refran¬ 
gible  ones,  by  about  the  27!  part  of  the  diflance  between  the  objedt- 
glafs,  and  the  focus  of  the  mean  refrangible  rays.  But  he  fays, 
that  if  the  rays  flow  from  a  lucid  point,  as  far  from  the  lens  on  one 
fide  as  their  foci  are  on  the  other,  the  focus  of  the  moft  refrangible 
rays  will  be  nearer  to  the  lens  than  that  of  the  leaf!  refrangible  by 
more  than  the  fourteenth  part  of  the  whole  diflance.  Hence,  he' 
concludes,  that  if  all  the  rays  of  light  be  equally  refrangible,  the 
error  in  telejcopes ,  arifing  from  the  fpherical  figure  of  the  glafs,  would 
be  many  hundred  times  lefs  than  it  now  is;  beeaufe  the  error 
arifing  from  the  fpherical  figure  of  the  glafs,  is  to  that  arifing  from 
the  different  refrangibility  of  the  rays  of  light,  as  I  to  5 449.  See 
Aberration. 

Acromatic  Telescope,  isa  name  given  to  the  refradting  telefcope, 
invented  by  Mr.  Dollond,  and  fo  contrived  as  to  remedy  he  aber¬ 
ration  arifing  from  colours,  or  the  different  refrangibility  of  tfte  rays 
of  light.  See  the  articles  Aberration  and  Acromatic. 

Refitting,  Catoptric,  or  Catadloplric  I  elescope,  is  a  telefcope 
which,  inflead  of  lenfes,  conlifts  chiefly  of  mirrors,  and  exhibits  re¬ 
mote  objects  by  refledlion  inflead  of  refradtion.  1  he  invention  of 
this  very  important  and  ufeful  inftrument  is  aferibed  to  Mr.  James 
Gregory,  of  Aberdeen;  and  it's  improvement  afterwards  to  Delcar- 
tes  and  Sir  Ifaac  Newton. 

Cmjlruttion  of  a  Re/letting  Telescope  of  tke  Newtonian  Form. 
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Let  A  BCD  (fig.  131.)  be  a  large  tube,  open  at  AD  and  clefed  at 
BC,  and  of  a  length,  at  lead,  equal  to  the  diflance  of  the  locus 
trom  the  metallic  fpherical  concave  fpeculum  CjH  placed  at  the  end 
BC.  The  rays  EG,  FH,  &c.  proceeding  from  a  remote  objed 
PR,  interfea  one  another  feme  where  before  they  enter  the  tube,  fo 
that  EG,  eg  are  thofe  that  come  from  the  lower  part  of  the  object, 
and  fhy  FH  from  it’s  upper  part:  thele  rays,  after  falling  on  the 
fpeculum  GH,  will  be  refleded,  fo  as  to  converge  and  meet  in  m  n, 
where  they  will  form  a  perfect  wnage  of  the  objed.  But  as  this 
image  cannot  be  feen  by  the  fpedator,  they  are  intercepted  by  a 
fmall  plane  metallic  fpeculum  KK,  interfering  the'  axis  at  an  angle  . 
of  450,  by  which  the  rays  tending  to  m,  n,  will  be  reflected  towards 
a  hole  LL  in  the  fide  of  the  tube,  and  the  image  of  the  objed  will 
thus  be  formed  in  ^S;  which  image  will  be  lefs  diflinft,  becaufe 
fome  of  the  rays,  which  would  otherwife  fall  on  the  concave  fpe¬ 
culum  GH,  are  intercepted  by  the  plane  fpeculum  :  neverthelefs  it 
will  appear  in  a  conliderable  degree  diftind,  becaufe  the  aperture 
AD  of  the  tube,  and  the  fpeculum  GH  are  large.  In  the  lateral 
hole  LL  is  fixed  a  convex  lens,  whofe  focus  is  at  Sy/  and,  there¬ 
fore,  this  lens  will  refrad  the  rays  that  proceed  from  any  point  of 
the  image,  fo  at  their  exit  they  will  be  parallel,  and  thofe  that  pro¬ 
ceed  from  the  extreme  points  S,  q ,  will  converge  after  refradion,  and 
form  an  angle  at  O,  where  the  eye  is  placed  ;  which  will  fee  the 
image  S  q,  as  if  it  were  an  objed,  through  the  lens  L  L ;  confe- 
quently  the  objed  will  appear  enlarged,  inverted,  bright,  and  dif- 
tind.  InLL  lenfes  of  different  convexities  may  be  placed,  which, 
by  being  moved  nearer  to  the  image  or  farther  from  it,  would  repre- 
fent  the  objed  more  or  lefs  magnified,  provided  that  the  furface  of 
the  fpeculum  GH  be  of  a  perfedly  fpherical  figure.  If,  in  the 
room  of  one  lens  LL,  three  lenfes  be  difpofed  in  the  fame  manner 
with  the  three  eye-glaffes  of  the  refrading  telefcope ,  the  objed  will 
appear  ered,  but  lefs  diftind  than  when  it  is  obferved  with  one  lens. 
On  account  of  the  polition  of  the  eye  in  this  telefcope,  it  is  extremely 
difficult  to  difed  the  inftrument  towards  any  objed ;  Huypens, 
therefore,  firfl  thought  of  adding  to  it  a  fmall  retrading  telefcope, 
the  axis  of  which  is  parallel  to  that  of  the  refledbr,  This  is  called 
a  finder  or  director.  The  Newtonian  telefcope  is  alfo  furnifhed  with 
a  fuitable  apparatus  for  the  commodious  ufe  of  it. 

In  order  to  determine  the  magnifying  power  of  this  telefcope,  it  is 
to  be  confidered  that  the  plane  fpeculum  KK  is  of  no  ufe  in  this 
refped :  let  us  then  fuppofe,  that  one  ray  proceeding  from  the  ob¬ 
jed  coincides  with  the  axis  GLIA  (fig.  132,)  ot  the  lens  and  fpe¬ 
culum  ;  let  b  b  be  another  ray  proceeding  from  the  lower  extreme  of 
the  objed,  and  palling  through  the  focus  I  of  the  fpeculum  KHj 
this  will  be  refleded  in  the  diredion  b  i  d,  parallel  to  the  axis  GL  A, 
and  falling  on  the  lens  dLd,  will  be  refraded  to  G,  fo  that  GL 
will  be  equal  to  LI,  and  dG  =dl,  To  the  naked  eye  the  objed 
would  appear  under  the  angle  I  bi  z=z  b  I  A  ;  but  by  means  of  the 
'  telefcope  it  appears  under  the  angle  <^GL=jlL  —  \  di :  and  the 
angle  I  di  is  to  the  angle  I  bi  : :  b  I :  I  d;  confequently,  the  appa¬ 
rent  magnitude  by  the  telefcope  is  to  that  by  the  naked  eye  as  the  dif- 
tance  of  the  focus  of  the  fpeculum  from  the  fpeculum,  to  the  diflance 
of  the  focus  of  the  lens  from  the  lens. 

Conf  ruction  of  the  Gregorian  Reflecting  Telescope.  Let  T  Y  Y  T 
(fig.  133,)  be  a  brafs  tube,  in  which  LldY)  is  a  metallic  concave 
fpeculum,  perforated  in  the  middle  at  X  ;  and  EF  a  lefs  concave 
mirror,  fo  fixed  by  the  arm  or  flrong  wire  RT,  which  is  moveable 
by  means  of  a  long  ferew  on  the  outfide  of  the  tube,  as  to  be  moved 
nearer  to,  or  farther  from  the  larger  fpeculum  L ldD\  it’s  axis 
being  kept  in  the  fame  line  with  that  of  the  great  one.  Let  AB 
teprefent  a  very  remote  objed,  from  each  part  of  which  lffiue  pencils 
of  rays,  e.  g.  cd,  CD,  from  A  the  upper  extreme  of  the  objed, 
and  I  L,  i  /,  from  the  lower  part  B ;  the  rays  I L,  C  D  from  the 
extremes  croffing  one  another  before  they  enter  the  tube.  Thefe 
rays,  falling  upon  the  larger  mirror  LD,  are  refleded  from  it  into 
the  focus  RH,  where  they  form  an  inverted  image  of  the  objed  AB, 
as  in  the  Newtonian  telefcope.  From  this  image  the  rays,  ilfuing  as 
from  an  objed,  fall  upon  the  fmall  mirror  EF,  the  center  of  which 
is  at  e,  fo  that  aftqr  refledion  they  would  meet  in  their  foci  at 
Q  Q,  and  there  form  an  ered  image.  But  fince  an  eye  at  that  place 
could  fee  but  a  fmall  part  of  an  objed,  in  order  to  bring  rays  from 
more  diftant  parts  of  it  into  the  pupil,  they  are  intercepted  by  the 
plano-convex  lens  M  N,  by  which  means  a  fmaller  ered  image  is 
formed  at  PV,  which  is  viewed  through  the  menificus  SS,  by  an  eye 
atO.  This  menifeus  both  makes  the  rays  of  each  pencil  parallel, 
and  magnifies  the  image  P  V.  At  the  place  of  this  image  all  the 
foreign  rays  are  intercepted  by  the  perforated  partition  ZZ.  For 
the  fame  reafon  the  hole  near  the  eye  O  is  very  narrow.  When 
nearer  objeds  are  viewed  by  this  telefcope,  the  fmall  fpeculum  E  F 
is  removed  to  a  greater  diflance  from  the  larger  LD,  fo  that  the  fe- 
cond  image  may  be  always  formed  in  P  V  :  and  this  diflance  is  to 
be  adjufled  (by  means  of  the  fetew  on  the  outfide  of  the  greater  tube) 
according  to  the  form  of  the  eye  of  the  fpedator.  It  is  alfo  necef- 
fary,  that  the  axis  of  the  telefcope  ffiould  pafs  through  the  middle  of 
the  fpeculum  EF,  and  it’s  center,  the  center  of  the  fpeculum  LL, 
and  the  middle  of  the  hole  X,  the  centers  of  the  lenfes  MN,  SS,  and 
the  hole  near  O.  As  the  hole  X  in  the  fpeculum  L  L  can  refled 
none  of  the  rays  ilfuing  from  the  objed,  that  part  of  the  imagi£  which 
correfponds  to  the  middle  of  the  objed,  mult  appear  to  the  obferver 
more  dark  and  confufed  than  the  extreme  parts  it.  Befides,  the 
fpeculum  EF  will  alfo  intercept  many  rays  proceeding  from  the  ob¬ 
jed  ;  and,  therefore,  unlefs  the  aperture  TT  be  large,  the  objed  mult 
appear  in  fome  degree  obfeure. 

The  magnifying  power  of  this  telefcope  is  eftimated  in  the  follow¬ 
ing  manner.  Let  LD  (fig.  134,)  be  the  larger  mirror,  having  it’s 
focus  at  G,  and  aperture  in  A,  and  FF  the  fmall  mirror  with  the 
focus  of  parallel  rays  in  I,  and  the  axis  of  both  the  fpecula  and 
lenfes  MN,  SS,  be  in  the  right  line  DIGAOK,  Let  M  be  a 


ray  of  light  coming  from  the  lower  extremity  of  a  very  diftant  vilible 
objed,  pafling  through  the  focus  G,  and  falling  upon  the  point  b  of 
the  fpeculum  I.D;  which,  after  being  refleded  from  b  to  F  in  a 
diredion  parallel  to  the  axis  of  the  mirror  DAK,  is  refleded  by 
theTpecuium  F,  fo  as  to  pafs  through  the  focus  I  in  the  diredion 
FIN  to  N,  at  the  extremity  of  the  lens  MN,  by  which  it  would 
have  been  refraded  Ur  K  ;  but  by  the  irtterpofition  of  another  lens 
SS  is  brought  to  O,  fo  that  the  eye  in  O  fees  half  the  objed  under 
the  angle  TOS.  The  angle  G  b  F,  or  A  Gib,  under  which  the 
objed  is  viewed  by  the  naked  eye,  is  to  SO  F,  under  which  it  is 
viewed  by  the  telefcope ,  in  the  ratio  of  G  ^  F  to  IF  ic=zn  I  N,  of 
n\  N  to  NKw,  and  of  NK«  to  SOT.  But  GJF  :  IF/  :  :  DI 
:  GAj  and  «IN  KN  ::nK:  I  « ;  and  N  K«  :  S.QT  :  :  TO : 
TK :  therefore  G^F  :  SOT  :  :  DI  X  «K  x  TO:  GA  X  I« 
XTK. 

In  refleding  telej copes  of  various  lengths,  a  given  objed  will  appear 
equally  bright  and  equally  diftind,  when  their  linear  apertures  and 
alfo  their  linear  amplifications*  are  as  the  fquare-fquare  roots  of  the 
cubes  of  their  lengths ;  and  confequently  when  the  local  diftances  of 
their  eye-glafles  are  alfo  as  the  fquare-fquare  roots  of  their  lengths. 

Visible,  fomething  that  is  an  objed  of  sight,  or  vision;  or 
fomething  whereby  the  eye  is  affeded,  fo  as  to  produce  a  fenfation. 

1.  The  fituation  and  place  of  vifible  objeds  are  perceived  without 
any  intentional  fpecies  thereof,  merely  by  the  impulfe  being  rrtade 
from  a  certain  place  and  fituation,  either  above  or  below,  on  the 
right  or  left,  before  or  behind,  whereby  the  rays  of  the  proper  vi~ 
fibles  are  thrown  upon  the  retina,  and  their  impreffion  is  conveyed  to 

the  fenfory.  For,  fince  an  objed  is  feen  by  thofe  rays  which  carry 
it’s  image  to  the  retina,  and  in  that  place  to  which  tile  yifive  power 
is  direded  by  the  rays  it  receives,  as  it  perceives  the  impulfe  of  the. 
rays  to  come  from  any  place,  &c.  it  is  abundantly  admonilhed  of  the 
objed’s  being  in  that  place  and  fituation.  See  Afipurent  Place 

G.  W.  KrafFt  has  ably  fupported  the  opinion  of  Dr.  Barrow, 
namely,  that  the  place  ot  any  point  feen  by  refledion  from  the  fur- 
face  of  any  medium,  is  that  in  which  rays  ilfuing  From  it,  infinitely 
near  to  one  another,  would  meet  ;  and  con fi dering  the  cafe  of  a  dil- 
tant  objed,  viewed  in.  a  concave  mirror  by  an  eye  'very  near  to  it* 
when  the  image,  according  to  Euclid  and  other  writers,  would  be 
between  the  eye  and  the  objed,  and  the  rule  of  Dr.  Barrow  cannot 
be  applied  ;  he  fays,  that  in  this  cafe,  the  fpeculum  may  be  conii- 
dered  as  a  plane,  the  effed  being  the  fame,  only  that  the  image  is 
more  obfeure. 

From  the  principle  above  illuftrated,  feverat  remarkable  phenomena 
of  vifion  are  accountable  for,  as : 

r.  That  if  the  diflance  between  two  vifible  objeds  bea’n  angle  that 
is  infenfible,  the  diftant  bodies  will  appear  as  if  contiguous  :  whence 
a  continuous  body  being  the  refult  of  feveral  contiguous  ones  ;  if  the 
diftances  between  feveral  vifible 5  fubtend  infenfible  angles,  they  will 
appear  one  continuous  body  ;  which  gives  a  pretty  illuftfation  of  the 
notion  of  a  continuum. 

Every  large  plane,  as  AB  ( Plate  i^ffig.  l$l,)  viewed  by  an  eye 
at  O,  will  feem  to  lie  in  fuch  diredion  as  Kb ,  and  confequently 
lines,  in  order  to  appear  truly  parallel  on  the  plane  AB,  muft  be 
drawn  fo  as  that  they  would  appear  parallel  on  the  plane  A  b,  and 
be  from  thence  projeded  to  the  plane  AB.  To  determine  the  in* 
clination  of  the  apparent  ground  plane  A  b  tQ  the  true  ground  plaue 
AB,  M.  Bouguer  direds  us  to  draw  upon  a  level  piece  of  ground 
two  ftrait  lines  of  a  fufficient  length,  making  an  angle  of  three  or 
four  degrees  with  one  another.  Then  a  perfon  placing  himfelf 
within  the  angle,  with  his  back  towards  the  angular  point,  muft 
walk  backwards  and  forwards  till  he  can  fancy  tile  lines  to  be  pa¬ 
rallel.  In  this  fituation  a  line  drawn  from  the  point  of  the  angle 
through  the  place  of  his  eye,  will  contain  the  fame  angle  with  the  true 
ground  plane  which  this  does  with  the  apparent  one. 

2.  If  the  eye  be  placed  above  an  horizontal  plane,  objeds,  the 
more  remote  they  are,  the  higher  will  they  appear,  till  the  iaft  be 
feen  in  a  level  with  the  eye.  Whence  it  is  that  the  Tea,  to  perfons 
Handing  alhore,  feems  to  rife  higher  and  higher  the  farther  they 
look. 

3.  If  any  number  of  objeds  be  placed  below  the  eye,  the  mod 
remote  will  appear  the  higheft ;  if  they  be  above  the  eye,  the  mod 
remote  will  appear  the  loweft.  Thus,  the  remoter  parts  of  an  ho¬ 
rizontal  walk,  or  long  floor,  will  appear  to  afcend  gradually ; 
whereas  the  cieling  of  a  long  gallery  appears  to  defeend. 

M.  Bouguer  obferves,  that  when  a  man  Hands  upon  a  level  plane, 
it  does  not  feem  to  rife  fenfibly,  but  at  fome  diflance  from  him  :  the 
apparent  plane,  therefore,  has  a  curvature  in  it,  the  form  of  which  is 
not  very  eafy  to  determine ;  fo  that  a  man  Handing  upon  a  level 
plane  of  infinite  extent,  will  imagine  that  he  ftands  in  the  center  of 
a  bafon.  The  cafe  is  the  fame  with  a  perfon  Handing  upon  a  level  of 
the  fea. 

4.  The  upper  parts  of  high  objeds  appear  to  ftoop,  or  incline  for¬ 

wards  ;  as  the  front  of  churches,  towers,  &c.  And  ftatues  at  the 
tops  of  buildings,  to  appear  upright,  muft  incline  or  bend  back¬ 
wards.  For  further  information  fee  the  articles  Refraction  and 
Horizon.  ( 

II.  'The  mind  perceives  the  diflance  of  vifible  objeds,  from  the 
different  configurations  of  the  eye,  and  the  manner  wherein  the  rays 
ftrike  the  eye,  and  in  which  the  image  is  impreffed  thereon.  For 
the  eye  difpofes  itfelf  differently,  according  to  the  different  diftances  it 
is  to  fee  ;  viz.  for  remote  objeds  the  pupil  is  dilated,  and  the  cryflalline 
brought  nearer  the  retina,  and  the  whole  eye  is  made  more  globous; 
on  the  contrary,  for  near  objeds,  the  pupil  is  contraded,  the  cryflalline 
thruft  forwards,  and  the  eye  lengthened. 

Porterfield  has  proved,  by  a  feries  of  experiments,  in  which  an  ob¬ 
jed  was  viewed  through  fmall  flits  in  a  thin  plate  of  iron,  at  a 
lefs  diflance  than  the  diameter  of  the  pupil  (which,  therefore,  was  of 
no  ufe  in  this  cafe),  that  we  are  polfeffed  of  a  power  of  changing  the 
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conformation  of  our  eyes,  and  of  adapting  them  to  various  diftances  ; 
and  that  this  change  always  follows  a  fimilar  motion  in  the  axes  of 
vifion,  with  which  it  has  been  connedled  by  ufe  and  cuftom. 

The  diftance  of  viftble  objedls  is  adjudged  of  by  the  angle  the  objedl 
makes,  from  the  diitind  or  confufed  reprefentation  of  the  objedls; 
and  the  brifknefs  or  feeblenefs,  or  the  rarity  or  fpiffitnde  of  the  rays.  5 
To  this  it  is  owing,  x.  That  objedls  which  appear  obfcure,  or 
confufed,  are. judged  to  be  more  remote;  a  principle  which  the  pain¬ 
ters  ufe,  to  make  fome  of  their  figures  appear  farther  diftant  than 
others  on  the  fame  plane. 

2.  To  this  it  is  Iikewife  owing  that-  rooms,  whofe  walls  are 
whitened,  appear  the  fmaller  ;  that  fields  covered  with  fnow,  or 
white  flowers,  fliew  lefs  than  when  clothed  with  grafs ;  that  moun¬ 
tains  covered  with  fnow,  in  the  night-time,  appear  the  nearer,  and 
that  opake  bodies  appear  the  more  remote  in  the  twilight. 

III.  The  magnitude  or  quantity  of  viftble  objedls  is  known  chiefly 
by  the  angle  comprehended  between  two  rays  drawn  from  the  two 
extremes  of  the  objedt  to  the  center  of  the  eye.  An  objedt  appears 
lo  big  as  is  the  angle  it  fubtends ;  or  bodies  feen  under  a  greater 
angle  appear  greater ;  and  thofe  under  a  lefs,  lefs,  &c.  Hence  the 
fame  thing  appears  now  bigger,  and  now  lefs,  as  it  is  lefs  or  more 
diftant  from  the  eye.  This  we  call  the  apparent  magnitude. 

Now,  to  judge  of  the  real  magnitude  of  an  objedt,  we  contider 
the  diftance  ;  for,  fince  a  near  and  remote  objedt  may  appear  under 
equal  angles,  the  diftance  muft  neceflarily  be  eftimated  ;  that  if  it  be 
great,  and  the  optic  angle  fmall,  the  remote  objedt  may  be  judged 
great ;  and  vice  verfd. 

The  magnitudes  of  viftble  objedts  are  brought  under  certain  laws, 
demonftrated  by  the  mathematicians  :  as, 

1.  That  the  apparent  magnitudes  of  a  remote  objedt  are  as  the 
diftances  reciprocally. 

2.  That  the  co-tangents  of  half  the  apparent  magnitudes  of  the 
fame  objedts,  are  as  the  diftance#;  hence  the  apparent  magnitude 
and  diftance  being  given,  we  have  a  method  of  determining  the 
true  magnitude ;  the  canon  is  this :  As  the  whole  fine  is  to  the  tan¬ 
gent  of  half  the  apparent  magnitude,  fo  is  the  given  diftance  to  half 
the  real  magnitude.  The  fame  canon,  inverted,  will,  from  the  dif¬ 
tance  ancf  magnitude  given,  determine  the  apparent  one. 

3.  Objedts,  feen  under  the  fame  angle,  have  their  magnitudes  pro¬ 
portional  to  their  diftances. 

4.  The  fubtenfe  AB  ( Plate  I53,  fg-  135,)  of  any  arch  of  a  circle 
appears  of  equal  magnitude  in  all  the  points  DC  KG,  though  one 
point  be  vaftly  nearer  than  another ;  and  the  diameter  D  G  appears 
of  the  fame  magnitude  in  all  the  points  of  the  periphery  of  the  circle. 
H  ence  fome  have  derived  a  hint  for  the  moll  commodious  form  of 
'theatres. 

5.  If  the  eye  be  fixed  in  A  [fig.  136,)  and  the  right  line  BC  be 
moved  in  fitch  manner,  as  that  the  extremes  thereof  always  fall  on 
the  periphery,  it  will  always  appear  of  the  fame  magnitude.  Hence, 
the  eye  being  placed  in  any  angle  of  a  regular  polygon,  the  fides  will 
appear  equal. 

6.  If  the  magnitude  of  an  objedl  diredlly  oppofite  to  the  eye  be 
equal  to  it’s  diftance  from  the  eye,  the  whole  objedt  will  be  taken 
in  by  the  eye,  but  nothing  more.  Whence  the  nearer  you  approach 
an  objedt,  the  lefs  part  you  fee  of  it. 

IV.  The  figure  of  viftble  objedts  is  eftimated,  chiefly,  from  our 
opinion  of  the  fituation  of  the  feveral  parts  thereof. 

This  opinion  of  the  fituation,  &c.  enables  the  mind  to  apprehend 
an  external  objedt  under  this  or  that  figure,  more  juftly  than  any 
fimilitude  of  the  images  in  the  retina,  with  the  objedt,  can  ;  the 
images  being  frequently  elliptical,  oblong,  &c.  when  the  objedts  they 
exhibit  to  the  mind  are  circles,  fquares,  cxc. 

The  laws  of  vifion,  with  regard  to  the  figures  of  viftble  objedts, 
are,  - 

1.  That  if  the  center  of  the  pupil  be  exadtly  againft,  or  in  the 
direction  of  a  right  line,  the  line  will  appear  as  one  point. 

2.  If  the  eye  be  placed  in  a  diredtion  of  a  furface,  fo  that  only 
one  line  of  the  perimeter  can  radiate  on  it,  it  will  appear  as  a  line. 

3.  If  a  body  be  oppofed  diredlly  towards  the  eye,  fo  as  only  one 
plane  of  the  furface  can  radiate  on  it,  it  will  appear  as  a  furface. 

4.  A  remote  arch,  viewed  by  an  eye  in  the  fame  plane,  will  appear 
as  a  right  line. 

5.  A  fphere,  viewed  at  a  diftance,  appears  a  circle. 

6.  Angular  figures,  at  a  diftance,  appear  round. 

7.  If  the  eye  look  obliquely  on  the  center  of  a  regular  figure,  or  a 
circle,  the  true  figure  will  not  be  feen  ;  but  the  circle  will  appear 
oval,  &c.  See  Apparent  Figure. 

V.  The  number  of  viftble  objedls  is  perceived,  not  only  by  one  or 
more  images  formed  in  the  fund  of  the  eye  ;  but  alfo  by  fiich  a  po- 
fition  of  thofe  parts  of  the  brain  whence  the  optic  nerves  fpring,  as 
the  mind  has  been  ufed  to,  in  attending  to  a  certain  place  ;  and  that 
either  iingle  or  manifold. 

Accordingly,  when  either  of  the  eyes,  with  the  contiguous  part 
of  the  brain,  are  forced  out  of  their  juft  parallel, ifm  with  the  other, 
v.  gr.  by  prefling  it  with  the  finger,  &c.  all  things  appear  double; 
but  when  they  are  in  the  requifite  parallelifm,  though  there  be  two. 
images  in  the  fund  of  the  two  eyes,  yet  the  objedt  wi1!  appear 
Angle.  Again,  one  thing  may  appear  double,  or  even  manifold,  not 
only  with  both  eyes,  but  even  with  only  one  of  them  open  ;  by 
realon  the  common  concourfe  of  the  cones  of  rays  refledled  from 
the  objedt  to  the  eye,  either  falls  fhort  of  the  retina,  or  goes  much 
beyond  it.  . 

VI.  Motion  and  reft  are  feen  when  the  images  of  objedts  repre- 
fented  in  the  eye,  and  propagated  to  the  bt;ain,  are  either  moved,  or 
at  reft  ;  and  the  mind  perceives  thefe  images  either  moving  or  at  reft, 
by  comparing  the  moved  image  to  another,  with  refpedt  to  wh'ch 
it  changes  place ;  or  by  the  fituation  of  the  eye  to  the  objedt  being 
continually  changed.  So  that  motion  is  only  perceived,  by  per- 
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ceivmg  the  images  to  be  in  different  places  and  fixations;  nor  are 


So  that  to  perceive 


moving 

fwiftly; 


theie  changes  perceived  unlefs  affedted  in  time, 
motion,  a  fenfible  time  is  required.  But  reft  is  perceived  bv  the  vi- 
lual  taMiliy,  from  the  reception  of  the  image  in  the  fame  place  of 
the  retina,  and  the  fame  fituation  for  fome  fenfible  time. 

Hence  the  reafon,  why  bodies  moving  exceeding  faft  appear  at 
reft  ;  thus,  a  live  coal,  fwung  brifkly  round,  appears  a  continual 
arc  e  of  fire  :  the  motion  not  being  commenfurate  with  viftble  time, 
but  much  fwtfter  than  the  fame  ;  ft,  that,  in  the  time  the  foul  re¬ 
quires  to  judge  of  any  change  of  fituation  of  the  image  on  the  retina 
or  that  it  is  moved  from  this  place  to  that,  the  thing  itfelf  performs 
it  s  wnole  circuit,  and  is  in  it’s  own  place  again. 

Laws  of  vifion,  with  regard  to  the  motion  of  vftbles,  are, 

1.  That  if  two  objedts  unequally  diftant  from  the  eye,  move  from 

it  with  equal  velocity,  the  more  remote  one  will  appear  the  flower  ■ 
or,  if  their  celerities  be  proportionable  to  their  diftances,  they  will 
appear  to  move  equally  fwift.  1 

2.  If  two  objedls,  unequally  diftant  from  the  eye,  move  with 
unequal  velocities  in  the  fame  direction,  their  apparent  velocities  are 
in  a  ratio  compounded  of  the  diredl  ratio  of  their  true  velocities 
and  the  reciprocal  one  of  their  diftances  from  the  eye. 

3.  A  viftble  objedl,  moving  with  any  velocity,  appears  to  be  at  reft, 
if  the  (pace  defenbed  in  the  interval  of  one  fecond  be  imperceptible 
at  the  diftance  of  the  eye.  Hence  it  is,  that  a  near  objedl; 
very  flowly,  as  the  index  of  a  clock ;  or  a  remote  one  very 
as  a  planet,  feems  at  reft. 

4.  An  objedl,  moving  with  any  degree  of  velocity,  will  appear  at 
reft,  if  the  (pace  it  runs  over  in  a  fecond  of  time  be  to  it’s  diftance 
from  the  eye,  as  1  to  1400 :  nay,  in  fadl,  if  it  be  as  \  to  1300. 

5.  1  he  eye  proceeding  (trait  from  one  place  to  another,  a  lateral 
objedl,  not  too  far  off,  either  on  the  right  or  lefty  will  feem  to  move 
the  contrary  way  :  the  eye,  in  this  cafe,  being  fenfible  of  it’s  motion; 
diftant  objedls  will  feem  to  move  the  fame  way,  and  with  the  fame 
velocity. 

6.  If  the  eye  and  the  objedl  move  both  the  fame  w'ay,  only  the 
eye  much  fwifter  than  the  objedt,  that  lad  will  appear  to  go  back¬ 
wards. 

7.  If  two, or  more  objedls  move  with  the  fame  velocity,  and  a 
third  remain  at  reft,  the  moveables  will  appear  fixed,  and  the  quief- 
cent  in  motion  the  contrary  way.  Thus,  clouds  moving  very  fwiftly, 
their  parts  feem  to  preferve  their  -fituation,  and  the  moon  to  move 
the  contrary  way. 

8.  If  the  eye  be  moved  with  a  great  velocity,  lateral  objedls  at  reft 
appear  to  move  the  contrary  way.  Thus,  to  a  perfon  fitting  in  a 
coach,  and  riding  brifkly  through  a  wood,  the  trees  feem  to  retire 
the  contrary  way,  and  to  people  in  a  fliip,  &c.  the  fhores  feem  to 
recede. 

9.  An  objedl  moving  very  fwiftly  is  not  feen,  unlefs  it  be  very  lu¬ 
minous.  Thus,  a  cannon-ball  is  not  feen  if  it  is  viewed  tranfverlely  ; 
but  if  it  be  viewed  according  to  the  line  it  defenbes,  it  may  be  feen, 
becaufe  it’s  pidture  continues  long  on  the  fame  place  of  the  retina, 
which,  therefore,  receives  a  more  fenfible  impreflion  from  the  object. 

10.  A  live  coal  fwudg  brifkly  round  in,  a  circle,  appears  a  con¬ 
tinued  circle  of  fire,  becaufe  the  impreflions  made  on  the  retina  of 
light  being  of  a  vibratory,  and  confequently  of  a  lading  nature,  do 
not  prefently  perifh,  but  continue  till  the  coal  performs  it’s  whole 
circuit,  and  returns  again  to  it’s  former  place. 

11.  If  a  perfon  turns  fwiftly  round,  without  changing  his  place, 
all  objedls  about  him  will  feem  to  move  round  in  a  circle  the  con¬ 
trary  way  ;  and  this  deception  continues  not  only  while  the  perfon 
himfelf  moves  round,  but,  what  is  more  furprifing,  it  alfo  continues 
for  fome  time  after  he  ceafes  to  move,  when  the  eye  as  well  as  the 
objedl  is  at  abfolute  reft. 

The  reafon  why  objedls  appear  to  move  round  the  contrary  way, 
when  the  eye  turns  round,  is  not  fo  difficult  to  explain  ;  for  though, 
properly  fpeaking,  motion  is  not  feen",  as  not  being  itfelf  the  im¬ 
mediate  objedl  of  fight,  yet  by  the  fight  we  eafily  know  when  the 
image  changes  it’s  place  on  the  retina,  and  thence  conclude  that 
either  the  objedt,  or  the  eye,  or  both,  are  moved.  But  by  the  fight 
alone  we  can  never  determine  how  far  this  motion  belongs  to  the  ob¬ 
jedl,  how  far  to  the  eye,  or  how  far  to  both. 

If  we  imagine  the  eye  at  reft,  we  aferibe  the  whole  motion  to  the 
objedl,  though  it  be  truly  at  reft.  If  we  imagine  the  objedl  at  reft, 
we  aferibe  the  whole  motion  to  the  eye,  though  it  belongs  intirely 
to  the  objedl :  and  when  the  eye  is  in  motion,  though  we  are  fen¬ 
fible  of  it’s  motion,  yet,  if  we  do  not  imagine  that  it  moves  fo 
fwiftlv  as  it  really  does,  we  aferibe  only  a  part  of  the  motion  to  the 
eye,  and  the  reft  of  it  we  aferibe  to  the  object,  though  it  be  truly  at 
reft. 

This  laft,  fays  Dr.  Porterfield,  is  what  happens  in  the  prefent 
cafe,  when  the  eye  turns  round  ;  for  though  we  are  fenfible  of  the 
motion  of  the  eye,  yet  we  do  not  apprehend  that  it  moves  fo  faft  as 
it  really  does;  and,  therefore,  the  bodies  about  appear  to  move  the 
contrary  way,  as  is  agreeable  to  experience. 

Vision,  the  adl  of  feeing,  or  of  perceiving  external  objedls  by 
the  organ  of  fight. 

Vifion  is  well  defined  to  be  a  fenfation,  whereby,  from  a  certain 
motion  of  the  optic  nerve,  made  in  the  bottom  of  the  eye  by  the  rays 
of  light  emitted  or  refledled  from  objedls,  and  hence  conveyed  to 
the  common  fenfory  in  the  brain,  the  mind  perceives  the  luminous 

objedl,  it’s  quantity,  quality,  figure,  &c. 

The  phenomena  of  vifion,  the  caufes  thereof,  and  the  manner 
wherein  it  is  effedled,  make  one  of  the  greatefl  and  mod  important 
articles  in  the  whole  fyftem  of  natural  knowlege.  Indeed,  a  great 
part  of  the  phyfical,  mathematical,  and  anatomical  difcovenes  and 
improvements  of  the  moderns,  terminate  here,  and  only  tend  to  fet 

"he  bufinefs  of  vifion  in  a  clearer  light. 
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Modern  Theory  of  Vision.  In  order  to  vifion,  we  are  certain,  it 
is  required,  that  the  rays  of  light  be  thrown  from  the  vifible  objeds 
to  the  eye.  What  befalls  them  in  the  eye,  will  be  conceived  from 

what  follows.  _  _  - 

Suppofe,  e.  gr.  Z  the  eye,  and  ABC  the  object  [Plate  153,  fig. 
138,):  now,  though  every  point  of  an  objedl  be  a  radiant  point, 
that  is,  though  there  be  rays  refledled  from  every  point  of  the  ob- 
je£l  to  every  point  of  the  circumambient  fpace,  each  carrying  with 
it  it’s  refpedlive  colour  (which  we  falfely  imagine  to  be  thofe  of  the 
objedl),  yet,  as  only  thofe  rays  which  pafs  through  the  pupil  of  the 
eye  affed  the  fenfe,  we  (hall  here  confider  none;  elfe  but  thefe. 

And  again,  though  there  be  a  great  number  of  rays  palling  from 
one  radiant  point,  as  B,  through  the  pupil ;  yet  we  lhall  only  con¬ 
fider  the  adion  of  a  few  of  them  ;  as  BD,  BE,  BF. 

Now,  then,  the  ray  B  D,  falling  perpendicularly  on  the  furface 
E  D  F,  will  pafs  out  of  the  air  into  the  aqueous  humour,  without 
any  refradion,  and  proceed  right  to  H,  where,  falling  perpendicu¬ 
larly  on  the  furface  of  the  cryftalline  humour,  it  will  go  on,  without 
any  refradtion,  to  M;  where  again  falling  perpendicularly  on  the 
furface  of  the  vitreous  humour,  it  will  proceed  ftrait  to  the  point  O, 
in  the  fund  or  bottom  of  the  eye. 

Again,  the  ray  BE,  palling  obliquely  out  of  the  air  upon  the  fur¬ 
face  of  the  watery  humour  EDF,  will  be  refraded,  and  approach 
towards  the  perpendicular  E  P  ;  and  thus,  proceeding  to  the  point 
G,  in  the  furface  of  the  cryftalline,  it  will  be  there  refraded  ftill 
nearer  to  the  perpendicular.  So  alfo  EG,  falling  obliquely  out  of 
air  into  an  harder  body,  will  be  refradled  towards  the  perpendicular 
GR,  and,  falling  on  the  point  L  of  the  furface  of  the  vitreous  hu¬ 
mour,  it  will  ftill  be  brought  nearer  to  M. 

Laftly,  G  L,  falling  obliquely  out  of  a  denfer,  upon  the  furface 
of  a  rarer  body  LMN,  will  be  refradled,  and  recede  from  the  per¬ 
pendicular  LT  ;  in  receding  from  which,  it  is  evident,  it  approaches 
towards  the  ray  BDO,  and  may  be  fo  refradled,  as  to  meet  the  other 
in  O.  In  like  tbanner,  the  ray  BF,  being  refradled  in  B,  will  turn 
to  I,  and  thence  to  N,  and  thence  to  the  others  in  O.  But  the  rays 
between  B  E  and  B  F,  being  fomewhat  lefs  refradled,  will  not  meet 
precifely  in  the  fame  point  O. 

Thus  will  the  radiant  point  B  affedl  the  fund  of  the  eye,  in  the 
fame  manner  as  if  the  pupil  had  no  breadth,  or  as  if  the  radiant  it- 
felf  had  only  emitted  one  fingle  ray,  fuch  as  were  equal  in  power  to 
all  thofe  between  BE  and  BF. 

In  like  manner,  the  rays  proceeding  from  the  point  A,  will  be  fo 
refradled  in  pafting  through  the  humours  of  the  eye,  as  to  meet  near 
the  point  X  ;  and  the  rays  from  any  intermediate  point  between  A 
and  B,  will  nearly  meet  in  fome  other  point  in  the  fund  of  the  eye 
between  X  and  O. 

Upon  the  whole,  it  may  be  afferted  universally,  that  every  point 
of  an  objedl  affedls  one  point  in  the  fund  of  the  eye ;  and,  on  the 
contrary,  that  every  point  in  the  fund  of  the  eye  only  receives  rays 
from  one  point  of  the  objedl.  Though  this  is  not  to  be  underftood 
with  the  utmoft  rigour. 

Now,  if  the  objedl  recede  from  the  eye,  in  fuch  manner  as  that  the 
radiant  point  B  does  not  decline  from  the  line  BD;  the  rays  which 
would  proceed  from  B,  not  enough  divaricated,  would  be  fo  re¬ 
fradled  in  palling  the  three  furfaces,  as  that  they  would  meet  before 
they  reached  the  point  O ;  on  the  contrary,  if  the  objedl  Ihould  be 
brought  near  the  eye,  the  rays  pafting  from  the  point  to  the  pupil, 
being  too  much  divaricated,  would  be  refradled  fo,  as  not  to  meet 
till  beyond  the  point  O :  nay,  the  objedl  may  be  fo  near,  that  the 
rays  proceeding  from  any  point,  may  be  fo  divaricated,  as  that  they 
fhall  never  meet  at  all.  In  all  which  cafes,  there  would  be  no  point  of 
the  objedl  but  would  move  a  pretty  large  point  of  the  fund  of  the  eye ; 
and  thus  the  adlion  of  each  point  would  be  confounded  with  that  of 
the  contiguous  one. 

And  this  would  commonly  be  the  cafe,  but  that  nature  has  pro¬ 
vided  againft  it ;  either  by  contriving  the  eye,  fo  that  it’s  bulb  may 
be  lengthened,  or  Shortened,  as  objeds  may  be  more  or  lefs  diftant  ; 
or,  as  others  wilHiave  it,  fo  as  that  the  cryftalline  may  be  rriade  more 
convex,  or  more  flat ;  or,  according  to  others,  fo  as  that  the  dif- 
tance  between  the  cryftalline  and  the  retina  may  be  lengthened  or 
fhortened. 

Such,  we  know,  is  the  law  of  the  union  between  the  foul  and 
body,  that  certain  perceptions  of  the  firft  do  neceflarily  follow  cer¬ 
tain  motions  of  the  laft ;  but  the  different  parts  of  the  objedl  do  fe- 
parately  move  different  parts  of  the  fund  of  the  eye ;  and  thofe  mo¬ 
tions  are  propagated  to  the  fenfory :  it  follows,  therefore,  that  there 
muft  arife  fo  many  diftindl  fenfations  at  the  fame  time.  See  the 
article  Sensation. 

Hence,  1.  We  may  eafily  conceive,  that  the  perception,  or  image, 
in  the  mind,  muft  be  the  clearer,  and  more  vivid,  the  more  rays  the  eye 
receives  from  the  objedl ;  and  confequently,  the  largenefs  of  the 
pupil  will  have  fome  (hare  in  the  clearnefs  of  vifion . 

2.  Confidering  only  one  radiant  point  of  an  objedl,  we  may  fay, 
that  that  point  would  move  the  fenfe  more  weakly,  or  be  feen  more 
obfcurely,  as  it  is  more  remote ;  becaufe  the  rays  coming  from  any 
point,  like  all  qualities  propagated  in  orbem,  are  always  diverging ; 
and  therefore  the  more  remote,  the  fewer  of  them  will  be  received  in 
at  the  pupil.  But  the  pupil  dilating  itfelf  more,  as  the  objedl  is 
more  remote,  takes  in  more  rays  than  it  would  otherwife  do. 

3.  The  diftindtnefs  of  vifion  is  fomewhat  concerned  in  the  fize  of 
the  image,  exhibited  in  the  fund  of  the  eye.  For  there  fhould  be, 
at  lead,  as  many  extremes  of  capillaments,  or  fibres  of  the  optic 
perve,  in  the  fpace  that  image  pofteffes,  as  there  are  particles  in  the 
pbjedl,  that  fend  rays  into  the  pupil ;  otherwife,  every  particle  will 
not  move  it's  feparate  capillament ;  and  if  the  rays  from  two  points 
fall  on  the  fame  capillament,  it  will  be  the  fame  as  if  only  one  point 
had  fallen  there ;  fince  the  fame  capillament  cannot  be  differently 
moved  at  the  fame  time.  And  hence  it  isj  that  the  images  of  very 


remote  objedls  being  very  fmall,  they  appear  confufed,  feveral  points 
of  the  image  affedling  each  capillament ;  and  hence,  alfo,  if  the 
objedl  be  of  different  colours,  feveral  particles  affedling  the  fame 
pillament  at  the  fame  time,  only  the  brighteft  and  molt  lucid  will  be 
perceived.  Thus,  a  field,  furnifhed  with  a  good  number  of  white 
flowers,  among  a  much  greater  quantity  of  green  grafs,  &c.  at  a 
diftance,  appears  all  white. 

OPTION,  the  power  or  faculty  of  wifhing,  or  choofmg ;  or  the 
choice  a  perfon  makes  of  any  thing.  When  a  fuffragan  bifhop  is 
confecrated,  the  archbifhop  of  the  province,  by  a  cuftomary  prero¬ 
gative,  claims  the  collation  of  the  firft  vacant  benefice  or  dignity  in 
that  fee,  according  as  he  fhall  choofe  ;  which  choice  is  called  the 
archbifhop’s  option;  but,  in  cafe  of  his  death,  or  tranflation,  the  op* 
tion  becomes  void. 

ORACLE,  an  anfwer,  ufually couched  in  very  dark  and  ambigu¬ 
ous  terms,  fuppofed  to  be  given  by  daemons  of  old,  either  by  the 
mouth  of  their  idols,  or  by  thofe  of  their-  priefts,  to  the  people, 
who  confulted  them  on  things  to  come. 

The  Pythian  was  always  in  a  rage  when  fhe  gave  oracles.  Hifto- 
rians  relate,  that  Croefus  was  tricked  by  the  ambiguity  and  equivo¬ 
cation  of  the  oracles : 

Kpotoos  'A\uv  [isyatov  cipxnv  xaTaXvcu* 

Thus  rendered  in  Latin : 

Croefus  Halym  fuperans  magnam  pervertet  opum  vim. 

Oracle  is  alfo  ufed  for  the  daemon  who  gave  the  anfwer,  antj 
the  place  wherb  it  was  given. 

The  principal  oracles  of  antiquity  were,  1.  that  of  Abae,  men¬ 
tioned  by  Herodotus  ;  2  .  that  of  Amphiaraus  ;  3.  that  of  the  Bran- 
chidse  at  Didymus ;  4.  that  of  the  camps  at  Lacedaemon ;  5.  that  of 
Dodona  ;  6.  that  of  Jupiter  Ammon ;  7.  that  of  Nabarca,  in  the 
country  of  the  Anariaci,  near  the  Cafpian  Sea  ;  8.  that  of  Tropho- 
nius,  mentioned  by  Herodotus ;  9.  that  of  Chryfopolis;  10.  that  of 
Claros  in  Ionia  ;  that  of  Mallos  ;  that  of  Patarea  ;  11.  that  of  Pella 
in  Macedonia;  12.  that  of  Phafelides  in  Cilicia  ;  13.  that  of  Sinope 
in  Paphlagonia;  and,  14.  that  of  Orpheus’s  head,  mentioned  by 
Philoftratus,  in  his  Life  of  Apollonius,  &c. 

But  of  all  oracles,  the  oracle  of  Apollo  Pythius  at  Delphi  was  the 
mod  celebrated :  this  was  confulted  in  the  dernier  reffirt ,  by  mod  of 
the  princes  of  thofe  ages.  See  the  article  Pythia. 

The  credit  of  oracles  was  fo  great,  that  in  all  doubts  and  difputes 
their  determinations  were  held  facred  and  certain  ;  whence  vaft  num¬ 
bers  flocked  to  them  for  advice  about  the  management  of  their  affairs ; 
and  no  bufinefs  of  any  confequence  was  undertaken,  fcarce  any  peace 
concluded,  any  war  waged,  or  any  new  form  of  government  infti- 
tuted,  without  the  advice  and  approbation  of  fome  oracle.  The  an- 
fwers  were  ufually  given  by  the  intervention  of  the  prieft  or  prieftefs 
of  the  god  who  was  confulted,  and  generally  exprefled  in  fuch  dark 
and  indeterminate  phrafes,  as  might  eafily  be  wrefted  to  prove  the 
truth  of  the  oracle,  whatever  was  the  event.  It  is  not,  therefore,  to 
be  wondered  at,  that  the  priefts  who  delivered  them  were  in  the 
higheft  credit  and  efteem  ;  and  that  they  improved  this  reputation 
greatly  to  their  advantage.  They  accordingly  allowed  no  man  to 
confult  the  gods,  before  he  had  offered  coitly  facrifices,  and  made 
rich  prefents  to  them.  And  to  keep  up  the  veneration  for  their  ora¬ 
cles,  and  to  prevent  their  being  taken  unprepared,  they  admitted 
perfons  to  confult  the  gods  only  at  certain  ftated  times;  and  fome- 
times  they  were  fo  cautious,  that  the  greateft  perfons  could  obtain  no 
anfwer  at  all.  Thus  Alexander  himfelf  was  peremptorily  denied  by 
the  Pythia,  or  prieftefs  of  Apollo,  till  fhe  was,  by  downright  force, 
obliged  to  afcend  the  tripos  ;  when,  being  unable  to  refift  any  longer, 
fhe  cried  out,  “  Thou  art  Invincible ;”  and  thefe  words  were  accep¬ 
ted  inftead  of  a  further  oracle.  .,5| 

It  is  a  pretty  general  opinion  among  the  more  learned,  that  ora¬ 
cles  were  all  mere  cheats  and  impoftures ;  either  calculated  to  ferve 
the  avaricious  ends  of  the  heathen  priefts,  or  the  political  views  of 

the  princes.  . ' 

Eufebius  has  preferved  fome  fragments  of  a  philofopher,  called 
Oenomaus  ;  who,  out  of  refentment  for  his  having  been  fo  often 
fooled  by  the  oracles,  wrote  an  ample  confutation  of  all  their  imper¬ 
tinences  :  “When  we  come  to  confult  thee  (fays  he  to  Apollo),  if 
thou  feeft  what  is  in  futurity,  why  doft  thou  ufe  expreflions  that  will 
not  be  underftood  ?  Doft  thou  not  know  that  they  will  not  be  un¬ 
derftood  ?  If  thou  doft,  thou  takeft  pleafure  in  abufing  us ;  if  thou 
doft  not,  be  informed  of  us,  and  learn  to  fpeak  more  dearly.  If 
things  muft  neceffarily  come  to  pafs,  why  doft  thou  abufe  us  with 
thy  ambiguities  ?  What  doft  thou,  wretch  as  thou  art,  at  Delphi? 
Employed  in  muttering  idle  prophecies!” 

Oracles  of  God,  oracles  of  truth,  and  facred  or  divine  ora¬ 
cles,  are  terms  ufed  by  divines  for  the  fcripture. 

ORANG-outang,  or  chimpanzee,  in  zoology,  called  alfo  the  man 
of  the  wood,  is  a  fpecies  of  ape  without  a  tail;  with  a  flat  face,  and 
a  deformed  relemblance  of  the  human  ;  ears  exadly  like  thofe  of  a 
man  ;  fhort  neck ;  hair  on  the  head  longer  than  on  the  body  ;  body 
and  limbs  covered  with  reddilh  and  ihaggy  hair;  face  and  paws 
fwarthy  ;  and  buttocks  covered  with  hair.  The  want  of  nails,  and 
of  the  fecond  phalanx  in  the  large  toes,  form  a  remarkable  charade* 
riftic  of  this  animal;  though  nature  feems,  in  this  refped,  to  be 
inconftant  in  different  fpecies.  This  animal  inhabits  the  interior 
parts  of  Africa,  the  ifles  of  Sumatra,  Borneo,  and  Java.  It  is  folt- 
tary,  and  lives  in  the  mqft  defert  places,  feeding  on  fruits  and  nuts ; 
grows  to  the  height  of  fix  feet ;  and  has  fuch  ftrength  as  to  over¬ 
power  the  ftrongeft  man.  See  Plate  73,  fig.  44-  They  will  attacK 
and  kill  the  negroes  who  wander  in  the  woods  ;  drive  away  me  ee- 
phants,  beating  them  with  their  fills  or  with  clubs  ;  and  throw  itones 
at  people  who  offend  them  ;  they  fleep  in  trees,  and  Ihelter  t 
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felves  from  the  inclemencyof  the  weather:  their  appearance  is  grave, 
and  their  dffpolition  melancholy  ;  they  are  very  fvvift,  walk  ered!, 
and  can  only  be  taken  alive,  and  tamed,  when  they  are  young  ;  in 
which  cafe  they  are  very  docile. 

M.  Buffon  relates,  that  he  had  feen  this  animal  offer  his  hand  to 
thofe  who  came  to  fee  him,  and  walk  with  them,  as  if  he  had  been 
one  of  the  company  ;  that  he  had  feen  him  lit  at  table,  unfold  his 
napkin,  wipe  his  lips,  make  ufe  of  his  fpoon  and  fork,  pour  out  his 
drink  into  a  glafs,  ta£e  his  cup  and  faucer,  put  in  fugar,  pour  out 
the  tea,  and  ftir  it,  in  order  to  let  it  cool ;  and  that  he  has  done  this 
not  only  at  the  command  of  his  mailer,  but  often  without  bidding. 
He  did  no  kind  of  mifchief,  and  offered  himfelf  to  be  carelfed  by 
Grangers.  The  food  which  he  preferred  to  every  other  was  dried 
ripe  fruits  and  fugared  comfits.  A  traveller  relates,  that  he  has  feen 
a  female  ot  this  fpecies  at  Java,  who  every  morning  regularly  made 
it's  own  bed  ;  at  night  lay  down  with  the  head  on  the  bolder,  and 
covered  itfelf  with  the  quilt  ;  and  when  it’s  head  ached,  it  wrapped 
a  handkerchief  round  it. 

ORANGE-/ra,  aurantium,  in  botany.  This  genus  is  joined  by 
Linnaeus  to  the  citron.  It’s  characters  are  thefe :  the  empale- 
ment  of  the  flower  is  fmall,  of  one  leaf, and  indented  into  five  parts; 
the  flower  has  five  oblong  fpreading  petals, and  many  flamina, which 
are  frequeritly  joined  in  fmall  feparate  bodies  at  the  bottom;  in  the 
center  is  lituated  thegermen,  which  becomes  a  globular  fleffiy  fruit, 
comprefled  at  both  ends,  having  a  thick,  flelhy  pulp,  and  divided 
into  feveral  cells,  each  containing  two  oval  callous  feeds.  There 
are  five  fpecies,  including  feveral  varieties.  Thofe  in  the  Engliffi 
gardens  are  the  yellow  and  white-flriped  leaved  orange ;  the  curled 
leaved  orange  ;  the  horned  orange  ;  the  double  flowering  orange  ; 
and  the  hermaphrodite  orange.  Refer  to  Syftem  of  Gardening, 
page  983,  &c. 

The  juice  of  oranges  is  a  grateful  acid,  of  great  ufe  in  inflamma¬ 
tory  and  putrid  diforders,  both  acute  and  chronical;  This  juice 
contains  an  eifential  acid  fait,  mixed  with  much  mucilage.  The 
fait  may  be  obtained  in  cryftals,  by  diluting  the  juice,  clarifying  it 
with  whites  of  eggs,  and  evaporation.  In  this  way  a  faline  extrad! 
may  be  made,  capable  of  being  preferved,  and  poflefled  of  the  fame 
medicinal  qualities  as  the  juice,  which  is  laid  to  be  very  powerful 
in  the  fcurvy. 

ORANGEADE,  a  drink  madeof  orange-juice,  water,  and  fugar, 
faid  to  be  good  in  fevers. 

ORANGERY,  in  gardening,  a  gallery  expofed  to  the  fouth,  but 
well  clofed  with  glafs  windows,  to  preferve  orange-trees  in  winter. 
It  likewife  denotes  the  parterre,  where  the  orange-trees  are  expofed 
in  kindly  weather. 

ORATION,  in  rhetoric,  a  fpeech  or  harangue,  compofed  ac¬ 
cording  to  the  rules  of  oratory,  and  fpoken  in  public.  See  the  fol¬ 
lowing  Elfay  on  Oratory. 

ORATOR,  one  who  fpeaks  eloquently  in  public. 

ORATORIO,  in  the  Italian  mufic,  a  fort  of  fpiritual  drama  of 
dialogues,  containing  recitatives,  duettos,  trios,  ritornellos,  cho- 
rufles,  &c.  The  fubjedls  of  thefe  pieces  are  ufually  taken  from  the 
fcriptures,  or  from  the  life  of  fome  faint,  &c. 

The  mufic  for  the  oratorio  fhould  be  in  the  fineft  tafle,  and  molt 
chofen  ftrains.  Thefe  oratorios  are  frequently  ufed  at  Rome,  in 
time  of  Lent ;  and  of  late  in  England. 

A  New  Treatise  on  ORATORY. 

This  art  confifts  in  fpeaking  well,  upon  any  fubjedl,  in  order  to 
perfuade :  and  to  fpeak  well,  as  Cicero  explains  it,  is  to  (peak  juftly, 
methodically,  floridly,  and  copioufly  :  in  which  fenfe  the  word  im¬ 
ports  the  fame  with  rhetoric. 

The  writers  on  this  art,  enumerated  by  Quintilian,  were  M.  Cato, 
thecenfor,  and  after  him  Antony,  the  orator  ;  but  he  who  carried 
eloquence  to  it’s  higheft  pitch  was  Cicero,  who  has  likewife,  by  his 
rules,  given  the  beft  plan,  both  to  pradlife  and  teach  the  art.  He 
alfo  mentions  Cornificius,  Stcrtinius,  Gallio  the  father,  Celfus, 
Lenas,  Virginius,  Pliny,  and  Rutilius. 

The  method  of  forming  the  belt  fyftem  of  oratory  is,  to  colled!  it 
From  the  fineft  precepts  of  Ariftotle,  Cicero,  Quintilian,  Longinus, 
and  other  celebrated  authors;  with  proper  examples  taken  from  the 
choiceft  parts  of  the  pureft  antiquity.  On  this  plan,  the  learned 
Dr.  Ward  has  formed  his  fyftem. 

There  are  three  kinds  of  caufes  or  fubjefls  of  oratory,  i  .  The 
demonftrative ;  2.  The  deliberative  ;  and,  3.  The  judicial.  The 
dcmonftrative  kind  praifes  or  difpraifes  ;  the  deliberative  perfuades 
or  difluades  ;  and  the  judicial  accufes’or  defends.  And  all  a  man 
can  fpeak  or  write,  muft  be  recommended  to  the  hearer  or  reader 
in  one  of  thefe  three  ways.  The  purpofe  of  the  demonftrative 
kind,  is  honour  or  fhame  ;  and  it’s  end,  to  render  the  perfon,  or 
thing,  lovely  or  deteftable.  The  purpofe  of  the  deliberative  is  profit 
and  advantage,  and  the  contrary  ;  and  it’s  end,  hope  or  fear.  The 
judicial  kind  purfues  equity  and  right ;  and  hath  in  view,  clemen¬ 
cy  or  feverity.  , 

Orations  or  difeourfes  of  the  demonftrative  kind,  or  fuch  as 
praife  or  difpraife,  are  of  three  feveral  kinds  ;  as,  1.  I  hofe  which 
concern  perfons,  real  or  imaginary  ;  2.T  hofe  which  are  com'erfant 
about  fafcts  or  deeds  ;  and,  3.  Thofe  which  relate  to  things. 

Oratorial  difeourfes  concerning  the  praife  or  difpraife  of  perfons, 
are  fpent  chiefly  on  the  following  topics,  viz.  1.  On  conhdering 
and  expatiating  on  fome  very  remarkable  and  diftinguifhing  circum- 
ftances  of  the  perfon  ;  as  the  prodigies,  prophecies,  oracles,  &c.  (if 
any)  which  preceded  his  birth  :  the  notable  adjundls  of  his  birth,  if 
any:  his  native  country :  his  flock  or  lineage  :  his  fex  :  his  educa¬ 
tion,  learning,  ftudies,  counfels,  and  exploits,  and  all  other  circum- 
ftances  attending  every  ftage  of  his  life  :  his  death,  the  manner,  and 
events  thereof :  the  funeral  folemnities,  &c.  2.  T.  he  next  topic  of 

difeourfe  is  the  various  fortune  of  the  perfon,  in  refpsdt  of  riches, 
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poverty,  honours,  and  dignity  :  his  friends,  relatives,  and  children. 
3-  1  he  accidents  of  his  body;  as  health,  ftrength,  robuftnefs,  acti¬ 
vity,  beauty,  and  form.  4.  The  endowments  and  qualities  of  his 
mind  ;  as  wit,  ingenuity,  judgment,  docility,  memory,  &c.  5.  His 
manners  and  habits,  with  regard  to  virtue  and  vice  ;  where  every 
virtue  confpicuous  in  his  life  is  taken  notice  of,  and  recommended; 
and  every  vicious  habit  difpraifed  and  declaimed.  In  all  declama¬ 
tions  of  this  fort,  care  fhould  be  taken,  that  we  do  not  aferibe  to  the 
perfon  undue  praife  ;  nor  fuch  as  is  common  to  many,  and  not  An¬ 
gularly  his  own ;  and  laftly,  that  we  dwell  not  too  long  on  the 
praifes  of  light  and  trifling  things. 

The  fecond  fort  of  declamations  of  the  demonftrative  kind,  are 
thole  which  relate  to  the  praife  ot  fa£ts  and  deeds.  The  topics 
whence  materials  for  amplifying  and  fettirig  off  this  kind  of  fubje6l 
are  deduced,  arc  iuch  as  thefe  :  l.That  the  adtion  was  honourable, 
and  becoming  the  perfon.  2.  That  it  was  legal,  and  confentaneous 
to  the  laws.  3.  1  hat  it  was  juft  and  righteous  with  refpedt  to  God 
and  man.  4.  That  it  was  glorious,  and  procured  the  author  fame 
and  reputation.  5-  That  it  wasufeful  in  procuring  fome  very  con- 
fiderable  good,  or  in  averting  fome  imminent  and  dangerous  evil. 
6.  That  it  was  an  enterprife  of  difficulty,  and  attended  with  great 
labour  and  expence,  and  atchieved  in  a  fhorttime.  7.  The  cir¬ 
cumftances  ot  the  perfon,  and  manner  of  the  adtion  ;  as  that  he  did 
it  either  firft,  or  alone,  or  with  few,  or  principally  ;  or  at  a  mod  ne- 
ceffary  exigence  of  time,  place,  or  jundlure  of  affairs  ;  or  often  ;  or 
that  the  atlion  has  a  regard  to  the  honour  and  benefit  of  the  city 
and  country  ;  or  that  thereby  new  honours,  dignity,  power,  &c. 
firlt  accrued  to  his  country.  All  which  it  behoves  the  orator  to 
examine  and  apply. 

The  third  fubjed!  of  praife,  are  things  ;  of  which  we  may  reckon 
two  forts.  1.  Places;  as  regions,  or  countries,  and  cities;  con¬ 
cerning  which  we  obferve  their  origin,  antiquity,  extent,  fituation, 
fertility,  produce,  the  inhabitants,  the  founders  of  cities,  their  go¬ 
vernors  and  rulers,  the  laws  ;  and  every  other  thing  which  may  con¬ 
tribute  any  thing  of  national  or  civil  glory.  2.  The  habits  of  the 
mind,  the  manners,  and  the  various  acquifitions  of  learning  and  fei- 
ence,  when  in  themfelves  and  abfolutely  confidered.  Thefe  afford 
a  copious  theme  ;  nothing  being  more  obvioufly  pfaife-worthy  than 
virtue  and  learning  ;  and  vice  and  ignorance  claim  the  greateft  ab¬ 
horrence  among  deteftable  things. 

The  fecond  kind  of  difeourfe  or  fubjeft  of  oratory,  is  the  delibera¬ 
tive,  or  that  which  perfuades  or  difluades.  When  the  orator  enters 
on  a  fubje£l  or  difeourfe  of  this  kind,  he  muft  well  confider  every 
thing  that  may  render  the  fubjed!.  matter  eligible  or  odious  to  the 
audience  and  ferutinize  every  topic  from  whence  motives,  reafons, 
and  arguments,  may  be  drawn,  to  effed!  the  fame. 

The  fubjeft  or  matter  of  thefe  deliberate  orations,  are  all  things 
which  happen,  and  are  pofited  in  our  power,  whether  of  a  private 
or  public  capacity.  Thofe  fubjed!s  which  have  regard  to  a  public 
capacity,  are,  1.  Funds,  revenues,  and  pecuniary  matters.  2.  Peace 
or  war.  3.  Garrifons  or  forces,  which  are  the  defence  of  countries. 
4.  Trade  and  commerce  of  all  forts.  5.  The  propofal  of  laws  to  be 
eftablilhed  or  abrogated.  Subje&s  of  a  private  concernment,  are 
whatever  may  be  of  advantage  or  detriment  to  particulars. 

The  topics  from  which  motives,  reafons,  and  arguments,  are  to  be 
drawn  under  this  fecond  great  part,  are  counted  thefe  eight:  1. 
The  honourable  ;  which  it  borrows  from  the  foregoing  demonftra¬ 
tive  kind.  2.  The  profitable  or  beneficial  ;  which  is  peculiar  to  this 
kind.  3.  The  neceffary  ;  that  it  cannot  be  otherwife,  or  without 
which  we  cannot  be  fafe.  4.  The  delightful ;  that  it  conduces  to 
the  pleafure  and  delegation  of  the  body  or  mind,  or  of  both.  5. 
The  poffible  ;  that  it  may  be  eafily  done  :  this  it  takes  from  the 
foregoing  general  heads.  6.  The  rightful  or  legal,  which  it  bor¬ 
rows  from  the  next  judicial  kind.  7.  The  event ;  the  advantage  of 
which  is  argued  by  way  of  dilemma  ;  let  the  matter  fall  asit  will,  we 
fhall  obtain  the  benefit  and  glory  intended.  8.  Dialeftical,  or  thofe 
borrowed  of  it’s  fifter-fcience  logic  ;  when  we  reafon  from  the  fub- 
je<£t  itfelf ;  the  adjuncts;  the  effed!s  ;  the  antecedent,  prefent,  and 
fubfequent  circumftances  ;  comparifon  from  the  greater,  the  leffer, 
and  it’s  contrary  ;  from  teftimony  ;  and  above  all  other  topics,  moft 
powerfully  and  efficacioufly  from  examples,  when  they  are  very  ap- 
pofite  and  congruous.  But  then  care  ftiould  be  taken,  that  they  do 
not  wholly  engrofs  the  oration. 

The  laft  kind  of  fubjed!  of  the  oratorial  art,  is  the  judicial  or  juri¬ 
dical,  whofe  province  it  is  to  accule  or  defend  ;  and  heads  or  topics 
of  arguments  or  proofs  in  this  vary  according  to  the  variety  of  the 
ftale  of  the  caufe  which  is  the  fubjed!  of  our  accufation  or  defence. 
There  are  four  ftates.  1.  The  conjeftural  ftate,  which  inquires 
whether  the  fad!  or  cafe  be  fo,  or  not.  2.  The  definitive  ftate, 
which  inquireth  of  what  denomination  the  matter  is*  3.  The  ftate 
of  quality,  which  examines  the  nature  of  the  caufe  ;  and  4.  The 
ftate  of  quantity,  which  is  concerned  about  the  magnitude  of  the 
crime  or  fad!.  Every  fpeech  or  oration  of  this  juridical  kind,  has 
one  or  more  of  thefe  four  ftates. 

The  ftate  of  conje&ure  has  three  topics  to  confult  for  argument 
and  proof.  1.  The  will;  which  contains  the  impulfive  caufe  or 
motives  ;  as  the  paflions  and  affedlions,  viz.  anger,  hatred,  envy, 
avarice,  &c.  Or,  ratiocination,  i.  e.  reafoning  from  hope  of  ad¬ 
vantage  or  fear  of  evil,  &c.  2.  The  faculty  or  power  of  doing  the 

fad!  ;  and  hitherto  relates  the  occafipn,  ftrength  of  body,  inclina¬ 
tion,  hopes  of  concealing  the  matter,  or  impunity,  with  various 
circumftances  of  the  matter,  as  time,  place,  &c.  3.  I  he  figns  or 

tokens  of  the  thing  ;  of  which  fome  precede,  fome  attend,  and  fome 
follow  the  fa£t ;  as  abfeonding,  trepidation  or  fhaking,  Hammering 
fpeech,  dejedfion  or  confufion  in  the  countenance,  &c. 

In  the  definitive  ftate,  or  that  in  which  we  inquire  by  what  name 
to  call  the  fad!,  we  muft  define  according  to  the  genuine  and  com¬ 
mon  fenfe  and  force  of  the  word ;  and  confirm  our  own  definition, 

and 
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and  confute  that  of  the  adverfary.  As  when  a  thief  (hall  allege, 
that  indeed  he  did  take,  but  not  (teal,  fuch  or  fuch  goods  ;  or,  that 
he  did  fteal,  but  it  was  not  facrilege  ;  or  a  perfon,  that  he  did  (trike 
another,  but  it  was  no  affault  and  battery,  Sec.  In  all  fuch  cafes  the 
nature  of  the  fadt  mult  be  defined,  and  the  adverfary  confuted  on 
that  head,  by  a  confirmation  of  your  own  definition,  i 

The  (fate  of  quality,  cr  that  w'hich  inquires  into  the  nature  of  the 
fadt,  crime,  or  caufe,  is  twofold,  i .  Negotial,  or  that  which  nego¬ 
tiates  affairs  which  are  to  come,  which  therefore  belong  to  the  de¬ 
liberative  fubjedt  before  treated  of ;  or,  2.  Juridical,  and  is  therefore 
proper  to  this  head.  This  again  isfubdivided  into  rational  or  legal. 
The  rational  alfo  is  either  abfolute,  as  when  we  fimplv  defend  the 
fadt,  and  alficrt  it  laudably  done,  and  that  in  refpedt  of  nature,  law, 
cuftom,  right,  equity,  covenant,  &c.  or  affumptive,  which  is  when 
the  defence,  being  weak,  is  fupported  by  fomething  foreign  to  or  af- 
fumed  out  of  the  caufe;  as  x.  By  comparifon,  when  we  fhew  that 
one  of  two  things  was  neceffary  to  be  done,  and  that  this  was  more 
juft  and  eligible  than  the  other.  2.  By  relation,  when  we  throw  the 
fault  on  him  who  has  received  the  injury.  3.  By  removing,  which 
is  when  we  throw  the  fault  on  fome  other  perfon  or  thing  not  fub¬ 
jedt  to  the  court,  or  it’s  jurifdidion  ;  as  on  the  law.  4.  By  con- 
ceffton  ;  which  is  either  by  purgation,  when  we  defend  not  the  fad,, 
but  the  will  and  intention  ;  and  fay  it  happened  purely  through  ne- 
ceffity,  fortune,  ignorance,  or  imprudence  :  or  deprecation  ;  when 
we  plead  guilty,  and  intreat  pity  and  mercy. 

The  legal  ftate  is  converfant  about  the  fenfe  of  the  laws,  ftatutes, 
and  written  authorities ;  and  the  nature  of  the  crime  is  thereby  feru- 
tinized  ;  and  this  kind  hath  five  fpecies  :  as  x.  The  contrariety  of 
the  law  ;  when  it  is  either  contrary  to  itfelf,  or  fome  other  law.  2. 
The  written  letter  and  intention,  when  the  will  of  the  writer  feems 
‘to  diiagree  with  the  letter  ;  and  here  equity  and  the  rigour  of  the 
law  contend.  3.  Ratiocination  ;  when,  from  what  is  written,  we 
gather  another  thing  that  is  not  written,  becaufe  founded  on  the 
fame  reafon.  4.  The  ambiguity  of  the  difeourfe  ;  which  arifes  from 
the  various  meaning  of  the  word  dubious,  accent,  divifion  of  the 
didion,  &c.  5.  Tranflation  ;  when  we  except  againft  the  accufer, 

the  judge,  the  place,  the  time,  the  illegality  of  the  indidment,  Sec. 
and  therefore  defire  it  may  be  altered  and  changed. 

The  ftateofquantity,  or  that  which  inquires  into  the  magnitude 
or  greatnefs  of  the  crime,  examines  and  informs  us  which  are  the 
greateft  and  moft  heinous  injuries,  and  which  are  the  leaft.  They 
are  (hewn  to  be  great,  1.  In  refped  to  the  flight  grounds  or  provoca¬ 
tion.  2.  The  great  detriment  which  follows  in  confequence  there¬ 
of.  3.  Or  the  circumftances  of  the  fufferer,  as  that  he  was  a  man 
of  great  merit,  name,  &c.  and  that  the  damage  is  irreparable.  4. 
Or  of  the  agent ;  as  that  he  was  the  firft,  the  only  one  who  did  it ; 
or  with  a  few,  or  often,  & c.  5.  In  refped  to  the  adjunds  ;  as  if 
the  injury  was  done  defignedly  ;  if  it  proceeded  from  an  ungrateful 
mind,  if  it  be  complicated  of  many  particular  injuries,  6c c.  6. 
In  regard  of  the  law  which  is  violated  ;  as  the  law  of  nature,  the 
law  of  the  land,  a  municipal  law,  See.  the  violation  of  all  which  is 
greater  or  lefs  refpedively.  Having  thus  given  a  curfory  view  of 
the  firft  part  of  the  art  of  rhetoric,  invention  ;  we  proceed  to  do  the 
like  of  the  fecond  great  part,  called 

Di  ^position  is  a  very  important  divifion,  and  ought  to  be  perfedly 
mattered  by  an  orator  :  for  though  we  may  fometimes  obferve  a  very 
notable  faculty  of  the  invention  and  utterance,  even  among  the  vul¬ 
gar  and  barbarous ;  yet  the  art  of  difpofing  the  matter  invented, 
aptly,  commodioufly,  varioufly,  and  in  a  requifiteand  genuine  me¬ 
thod,  is  granted  only  to  the  learned  and  fkilful. 


. .  There  are  by  fome  reckoned  four,  by  fome  fix  general  parts  o 
difpofition.  1.  The  exordium,  or  beginning  or  opening  of  the  di( 
courfe.  2.  T  he  narration.  3.  The  propofition.  4.  Theconfir 
mation.  5.  Confutation.  6.  The  peroration  or  conclufion.  Thi 
is  faid  to  be  the  natural  order  of  the  parts  of  an  oration  ;  but  whet 
the  nature  and  caufe  requires  us  to  depart  therefrom,  and  chufi 
fome  other,  this  latter  is  faid  to  be  artificial. 

In  the  exordium,  or  beginning  of  the  difeourfe,  the  orator  fets  fort! 
the  aim  and  (cope  of  what  he  has  to  fay,  and  then  prepares  the  mind 
ot  the  hearers  for  due  attention  to  the  fequel.  If  the  caufe  be  ho¬ 
nourable,  then  the  benevolence,  attention,  and  docility  of  the  hear 
ers,  are  naturally  fuppofed  ready  and  prepared,  without  any  artifici 
neceffary  to  obtain  them. 

In  a  diflionourable  caufe,  we  mutt  ufe  a  method  of  infinuation 
to  ingratiate  ourfelves  with  the  audience,  and  thus  fubtilly  conciliat. 
to  us  a  patient  hearing.  If  the  caufe  be  dubious  or  doubtful,  th< 
orator  prudently  proceeds  from  that  face  of  it,  which  is  bell  and  ho 
nourable.  If  the  caufe  be  mean  and  low,  it  ought  to  be  magnifiec 

to  the  hearers,  by  mentioning  fome  confiderable  advantages,  and  ho 

nourable  c.rcumftances,  which  will  attend  or  follow  it,andfo  rende; 
it  worthy  their  regard  and  attention.  In  an  obfeure  and  difficul 
caufe,  he  mutt  artfully  infinuate  into  their  minds  a  defire  and  will 
irignefs  to  be  informed  and  inttrutfed.  The  condudl  is  not  th< 
fame  in  the  exordium  of  all  difeourfes,  but  it  is  deduced  from  th< 
topics  of  arguments  proper  thereto,  whether  it  be  of  the  deliberative 
demonltrative,  or  the  judicial  kind. 

The  narration  is  a  recital  of  things  done,  or  that  feem  to  be  done 
adapted  to  perfuafion  Tins  is  not  always  a  neceffary  part,  and  ha- 
little  place  in  the  deliberate  fubjedt,  as  alfo  in  the  judicial,  excen, 
when  wc  do  not  agree  with  the  adverfary  about  the  manner  of  the 
tact,  bee  the  article  Narration. 

Elocutxon,  or  the  language  or  didion,  is  the  third  greatpartoi 
rhetoric  or  oratory.  1  his  is  the  noble  part  which  furnilhes  propei 
and  graceful  words,  and  adapts  them  to  the  jr.ft  exprelfion  of  the 
hings  we  have  invented.  It  confifts  therefore  of  three  parts  ;  1, 

egance,  the  foundation  of  this  ftru&ure.  2.  Compofition,  which 
is  .he  compages  thereof.  3.  Dignity;  this  embellilhes  the  whole 
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with  the  ornaments  of  tropes  and  figures,  and  gives  it  grace  and  fo- 
lemnity. 

Elegance  confifts  of  two  parts,  t.  Purity  of  language,  which  is, 
that  the  words  be  genuine  or  free,  of  our  tongue,  not  foreign  ;  that 
they  are  in  ufe  among  thofe  who  underhand  the  language  well  ;  that 
they  he  not  obfolete,  or  out  of  ufe  ;  that  they  be  not  low  and  mean 
more  proper  for  the  mob,  orrufiic,  than  an  orator.  The  phrafeo- 
logv  (houldbe  ftridly  grammatical,  to  avoid  rutticity  and  folecifm. 

2.  Perfpicuity  ;  this  is  a  moft  important  point,  and  is  maintained 
by  plain  and  ufeful  words  ;  fuch  as  are  free  from  ambiguiry,  or  va¬ 
rious  meanings  ;  fuch  as  are  well  underftood,  not  obfolete  or  too 
learned  ;  by  avoiding  too  long,  or  too  ihort  and  abrupt  fentences  • 
and  keeping  to  a  uniform  method  of  difeourfe,  wherein  the  expref- 
fions  are  duly  connected,  the  dependence  evident,  and  the  order  of 
perfons,  times,  and  things,  natural  and  unconfufed.  In  Ihort, 
elegance  is  gained  by  reading  the  beft  and  moft  polite  authors,  by  ' 
keeping  the  beft  company,' and  by  ftudyand  pradiicf. 

Compofition  refpedts  the  jun&ure  or  connexion,  order,  period, 
and  number,  of  the  fyllables,  words,  and  fentences  of  a  difeourfe! 

1 .  I  he  connexion  of  fyllables  and  words  renders  the  ftyle  foft  and 
frnooth,  gentle  and  flowing,  fweet  and  fonorous:  to  this  end  the 
collifion,  or  meeting,  of  too  many  vowels  or  confonants  muft  be 
avoided  ;  and  if  a  word  end  with  a  confonant,  the  following  flaould 
begin  with  a  vowel.  2.  As  to  order,  we  fhopld  always  proceed 
from  the  low  and  humble,  to  the  grave  and  noble  ;  that  we  give 
precedence  to  thofe  things  w'hich  are  firft  in  nature  or  dignity,  as 
day  and  night,  men  and  women,  eaftand  weft,  Sec. 

„  As  the  charadter  and  addrefs  of  an  orator,  it  is  neceffary  that 
everything  appear  eafy  and  natural,  and  the  difpofition  of  the 
Speaker  be  difeovered  by  his  words  :  thus  would  he  exprefs  w  hat 
Quintilian  calls  a  propriety  of  manners:  accordingly,  the  ancient 
rhetoricians  made  it  a  neceffary  qualification  in  an  orator,  to  be  a 
good  man  ;  fince  hefhould  be  always  confident  with  himlelfi,  or,  as 
we  fay,  talk  in  charadter.  There'are  four  qualities  more  efpeci- 
ally  fuited  to  the  charadter  of  an  orator,  which  lhould  always  appear 
in  his  difeourfes,  in  order  to  render  what  he  fays  acceptable  to  his 
hearers  ;  thefe  are  wifdom,  integrity,  benevolence,  and  modeftv. 
See  the  article  Rhetoric  ;  and  further  particulars  on  the  fubjedt 
of  Oratory,  in  the  alphabetical  order  of  the  work. 

ORB,  orb's s,  in  aftronomy,  a  fpherical  body  or  fpace. 

The  magnus  Orbis,  ox  great  Orb,  is  that  wherein  the  fun  is  fup¬ 
pofed  to  revolve  ;  or  rather  it  is  that  wherein  the  earth  makes  it’s 
annual  circuit. 

Orb,  in  aftrology.  An  orb  of  light  is  a  certain  fphere,  or  extent 
of  light,  which  the  aftrologers  allow  a  planet  beyond  it’s  center. 

The  orb  of  Saturn’s  light  they  make  to  be  10  degrees';  that  of 
Jupiter,  12  degrees ;  that  of  Mars,  7  'degrees  30  minutes  ;  that  of 
the  Sun,  17  degrees  ;  that  of  Venus,  8  degrees  ;  that  of  Mercury, 

7  degrees  ;  that  of  the  Moon,  12  degrees  30  minutes! 

ORBICULARE  os,  in  anatomy,  the  fourth  of  the  little  bones  ' 
of  the  inward  ear.  It  is  thus  named  from  it’s  round  form. 

ORBICULARIS,  or  conjlridlor  labiorum,  is  one  of  the  mufcles  of 
the  lips.  See  the  article  Constrictor. 

Orbicularis,  or  depr'tmens  palpebrarum,  is  a  mufcle  fpringing 
from  each  corner  of  the  eye,  and  anfwered  by  another  of  like  figure 
and  ftrudture  in  the  lower  eye-lid  ;  which  are  therefore  often  con- 
fidered  as  one  orbicular  mufcle.  See  Plate  148,  fig.-  f,  No.  2. 

ORBIS,  in  ichthyology,  the  globe -fijh  ;  fo  called  from  the  round 
figure  of  it’s-body.  It  has  no  feales,  but  is  covered  with  a  firm  and  > 
hard  (kin  all  oyer,  full  of  fmall  prickles,  which  render  it  very  rough ; 
it’s  mouth  is  fmall,  and  has  four  broad  teeth  ;  it  has  only  one  hole 
on  each  fide  for  it’s  gills,  and  a  fin  under  each  ;  it  has  another  fin 
near  the  tail  on  it  s  under  part,  and  another  anfwering  to  it  in- it’s 
upper  ;  the  tail  is  one  broad  and  flat  fin  ;  it  is  not  eatable,  for  the 
whole  fifh  is  head,  or  rather  belly.  See  Plate  60,  fig.  31. 

ORBIT  ,  orbita,  in  aftronomy,  the  path  of  a  planet  or  comet ;  or 
the  line  deferibed  by  it  s  center  in  it’s  proper  motion  in  the  heavens. 

T  he  fun’s,  or  rather  the  earth’s,  orbit  is  the  curve  which' itpaffee 
along  in  it’s  annual  revolution  ;  called  the  ecliptic. 

The  orbit  of  the  earth,  and  that  of  all  the  primary  planets,  is  an 
ellipfis,  in  one  of  whofe  foci  the  fun  is  placed  ;  in  which  cllipfis 
they  move  according  to  this  law,  that  a  radius  drawn  from  the  cen-' 
ter  of  the  fun  to  the  center  of  the  planet,  always  deferibes  areas  pro-  ' 
portional  to  the  times. 

The  femidiameter  of  the  earth’s  orbit  Dr.  Crregory  makes 
94,696,969  miles  Englifh,  and  the  femidiameter  of  Saturn’s  orbit 
about  ten  times  as  great. 

The  orbits  of  the  planets  are  not  all  in  the  fame  plane  as  the  eclip¬ 
tic,  or  the  earth  s  orbit  round  the  fun  ;  but  are  varioufly  inclined  to 
it,  and  to  one  another:  but  (till  the  plane  of  the  ecliptic  interfedts 
the  plane  of  the  orbit  of  every  planet  in  a  right  line,  which  paffes  ' 
through  the  fun.  The  quantities  of  the  Inclinations  of  the  planes  of 
the  orbits ;of  the  primary  planets  to  that  of  the  ecliptic,  areas  follow: 
that  of  Saturn  is  an  angle  of  two  degrees  ;  that  of  Jupiter,  an  angle 
of  1  degree  20  minutes  ;  that  of  Mars,  is  almoft  2  degrees  ;  that  of 
Venus  is  a  little  more  than  3  degrees  20  minutes  ;  and  that  of  Mer¬ 
cury,  a  little  more  than  7  degrees.  See  the  article  Planet. 

Orbits,  in  anatomy,  the  two  large  cavities  or  fockets,  wherein 
the  eyes  are  placed.  See  Plate  147,  fig.  1.  lit.  b. 

Their  figures  are  pyramidal :  they  are  formed  of  the  proceffes  of 
the  os  fronds  and  the  upper  jaw-bone,  joined  together  ;  and  are  per¬ 
forated  at  bottom,  to  give  paffage  to  the  optic  nerves. 

ORCHARD,  a  plantation  of  fruit-trees.  In  planting  an  orchard, 
great  care  lhould  be  taken  that  the  foil  is  fuitabie  to  the  trees  planted 
in  it ;  and  that  they  are  procured  from  a  foil  nearly  of  the  fame 
kind,  or  rather  poorer  than  that  laid  out  for  an  orchard.  As  to  the 
fituation,  an  eafy  riling  ground,  open  to  the  fouth-eaft,  is  to  be 
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preferred.  Mr.  Miller  recommends  planting  the  trees  fourfcore 
feet  afunder,  but  not  in  regular  rows  ;  and  would  have  the  ground 
between  the  trees  ploughed  and  fowed  with  wheat  and  other  crops, 
in  the  fame  manner  as  if  it  was  clear  from  trees,  by  which  means 
the  trees  will  be  more  vigorous  and  healthy,  will  abide  much  longer, 
and  produce  better  fruit.  If  the  ground  has  been  pafture,  the  green- 
fward  fhould  be  ploughed  in  the  fpring  before  the  trees  are  planted  ; 
and  if  it  be  fuifered  to  lie  a  fummer  fallow,  it  will  greatly  mend  it] 
provided  it  be  ftirred  two  or  three  times  to  rot  the  grafs,  and  prevent 
the  growing  of  weeds.  At  Michaelmas  it  fhould  be  ploughed  pretty 
deep,  in  order  to  make  it  loofe  for  the  roots  of  the  trees,  which,  if 
the  foil  be  dry,  fhould  be  planted  in  Oftober ;  bup  if  it  be  moift, 
the  beginning  of  March  will  be  a  better  feafon.  If  feveral  forts  of 
fruit-trees  are  to  be  planted  on  the  fame  fpot,  you  fhould  obferve  to 
plant  the  largefl:  growing  trees  backwards,  and  fo  proceed  to  thofe 
of  lefs  growth,  continuing  the  fame  method  quite  through  the  whole 
plantation  ;  by  which  means  the  -fun  and  air  will  njore  ealily  pafs 
through  the  whole  orchard.  When  you  have  planted  the  trees,  you 
fhould  fupport  them  with  flakes,  to  prevent  their  being  blown  out  of 
the  ground  by  the  wind  ;  and  the  following  fpring,  if  the  feafon 
fhould  prove  dry,  cut  a  quantity  of  green  turf,  and  lay  it  about  the 
roots,  with  the  grafs  downwards  ;  by  which  means  a  great  expence 
of  watering  will  be  faved  ;  and  after  the  firlt  year  they  will  be  out  of 
danger.  Whenever  you  plough  the  ground  between  thefe  trees,  you 
mull  be  careful  not  to  go  too  deep  among  their  roots,  which  would 
greatly  damage  the  trees  ;  but  if  you  do  it  cautioufly,  your  ftirring 
the  face  of  the  ground  will  be  of  great  fervice  to  them  :  though  you 
fhould  obferve,  never  to  fow  too  near  the  tree,  nor  to  fuller  any 
great  rooting  weeds  to  grow  about  them  ;  becaufe  this  would  ftarve 
them,  by  exhaufling  the  goodnefs  of  the  foil,  which  every  two  or 
three  years  fhould  be  mended  with  dung  or  other  manure,  which  will 
be  absolutely  neceifary  for  the  crops  town  between.  Thefe  trees, 
after  they  are  planted  out,  will  require  no  other  pruning  befides  cutting 
off  their  bad  branches,  or  fuch  as  crofs  each  other. 

Perfons  robbing  orchards  are  to  make  fuch  recompenfe  of  damage, 
as  a  juflice  fhall  award,  and  forfeit  not  exceeding  ior.  or  be  fent  to 
the  houfe  of  correction,  &c. 

ORCHESTRA,  in  the  drama,  the  lower  part  of  the  ancient 
theatre  ;  made  in  the  form  of  a  femicircle,  and  furrounded  by  the 
feats. 

It  was  fo  called,  becayfe  in  the  Grecian  theatres  it  was  a  place 
where  they  held  their  balls;  from  opxto/jiai,  I  dance. 

The  orchejira,  among  the  Greeks,  made  a  part  of  the  flage  ;  but, 
on  the  Roman  theatres,  none  of  the  aftors  went  down  to  the  orchejira, 
which  was  taken  up  with  feats  for  the  fenators,  magiilrates,  veltals, 
and  other  perfons  of  diftinftion  ;  anfvvering,  nearly,  to  the  pit  in  our 
theatre.  With  us  the  orchejira  is  the  name  of  the  place  where  the 
muficians  fit. 

ORCHIS,  fool' s-Jioncs,  in  botany,  a  genus  of  plants,  the  corolla 
of  which  is  of  a  coniculated  form  ;  and  it’s  fruit  is  an  oblong  unilo¬ 
cular  capfule,  containing  numerous  fcobiform  feeds. 

Orchis  root  abounds  with  a  glutinous  juice,  good  for  blunting  acrid 
ferous  humours  :  it  is  alfo  accounted  an  aphrodiiiac,  but  on  no  good 
foundation. 

ORDEAL,  a  form  of  trial,  or  of  difcovering  innocence  or  guilt, 
formerly  praftifed  over  alrnofl  all  Europe,  and  which  prevailed  in 
England  from  the  time  of  Edward  the  Confeffor,  till  it  was  abolifhed 
by  a  declaration  of  Henry  III.  It  was  called  pur  gat  is  vulgaris  or 
judicium,  in  oppofition  to  helium  or  combat,  the  other  form  ol  purga¬ 
tion  :  and  was  of  various  kinds,  as  that  of  fire,  that  of  red-hot  iron, 
that  of  water,  that  of  judicial  pottage,  that  of  hallowed  cheefe,  that 
of  the  green  crofs,  and  that  of  dice  laid  on  relics  covered  with  wool¬ 
len  cloth.  To  each  of  which  kinds  particular  mailes  were  appointed. 

The  firft  account  we  have  of  Chriiiians  appealing  to  the  fir e- ordeal, 
as  a  proof  of  their  innocence,  is  that  of  Simplicius,  bifhop  of  Autun, 
who  lived  in  the  fourth  century.  This  prelate,  as  the  (lory  is  related, 
before  his  promotion  to  the  epifcopal  order,  had  married  a' wife,  who 
loved  him  tenderly,  and  who,  unwilling  to  quit  him  after  his  advance¬ 
ment,  continued  to  fleep  in  the  fame  chamber  with  him.  1  he  fanftity 
of  Simplicius  fuffered,  at  leaf!  in  the  voice  of  fame,  by  the  conftancy 
of  his  wife’s  affeftion  ;  and  it  was  rumoured  about,  that  the  holy  man, 
though  a  bifhop,  perfiited,  in  oppofition  to  the  ecclefiaflical  canons, 
to  tafle  the  fweets  of  matrimony;  upon  which,  his  wife,  in  the  pre¬ 
fence  of  a  great  concourfe  of  people,  took  up  a  confiderable  quantity 
of  burning  coals,  which  file  held  in  her  cloaths,  and  applied  to  her 
breafls,  without  the  leaf!  hurt  to  her  perfon  or  her  garments,  as  the 
legend  fays  ;  and  her  example  being  followed  by  her  hufband,  with 
the  like  fuccefs,  the  filly  multitude  admired  the  miracle,  and 'pro¬ 
claimed  the  innocence  of  the  loving  pair.  A  fimilar  trick  was  played, 
by  St.  Brice,  in  the  fifth  cdntury. 

In  England,  an  offender,  on  being  arraigned  and  pleading  not 
guilty,  had  it  in  his  choice  to  put  himfelf  upon  God  and  his  coun¬ 
try  ;  that  is,  upon  the  verdift  of  a  jury  ;  or  upon  God  alone,  on  which 
account  it  was  called  the  judgment  of  God,  it  being  prefumed  that 
God  would  deliver  the  innocent.  The  more  popular  kinds  of  ordeal 
werte  thofe  of  red-hot  iron  and  water  ;  the  firlt  for  freemen  and  people 
of  fafhion,  and  the  laft  for  peafants.  That  by  fire,  as  praftiled 
here,  was  the  perfon’s  walking  barefooted  and  blindfold  over  nine 
red-hot  ptough-lhares ;  and  if  he  efcaped  unhurt,  he  was  acquitted, 
otherwife  condemned.  That  of  water  was  of  two  kinds,  viz.  either 
with  hot  water  or  cold  ;  the  former  was,  where  the  peifon  fufpefted 
put  his  arm  or  leg  into  'Raiding  water,  and  brought  it  out  unhurt  , 
and  the  latter  was  when  his  body  was  not,  contrary  to  the  courfe  of 
nature,  borne  up  by  water. 

ORDER,  in  architecture,  is  a  fyflem  of  the  feveral  members, 
ornaments,  and  proportions  of  columns  and  pdafters,  or  a  regul.  r 
arrangement  of  the  projecting  parts  of  a  building,  efpecially  the 
Column,  fo  as  to. form  one  beautiful  whole. 
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Pcrrauh  defines  order  to  be,  that  which  prefcribes  the  proportions  of 
m  k  cohimns,  and  determines  the  figures  of  certain  parts  fuitab'e 
o  the  different  characters,  which  their  different  ufes  and  ends  require 

m""  'PP  *♦.  «s.  «6.  *7.  «8,  >nd  Pl«' 

mhlage  °f  zrdtri.  Refer  alfo  to  Sylletn  o.‘  Architecture  n 
103.  <3Jeqq.  ’ 

?’  PIate  lS9>  fig-  4o,  is  an  example  of  the  manner  of  placing  one 
order  over  another,  where  there  are  feveral  ranges  of  columns,' as  at 
Raul  s  Cathedral,  the  Banquetting- Houfe  at  Whitehall,  and 
many  other  public  edifices.  They  are  determined  bv  the  order  over 
W,  1  ,hey  fond,  and  the  greateft  diameter  of  the  upper  tier  of 
columns  is  in  general  made  equal  to  the  diameter  of  the  lower  tier 
at  the  top  of  the  columns :  and  the  axis  of  the  upper  column  is 
placed  immediately  over  the  center  of  the  lower  column,  which 
diipolition  determines  the  intercoiumniation. 

Order,  French  -,  and  Spanijh.  Refer  to  the'Syflem  of  Archi¬ 
tecture,  p.  168. 


Order,  in  botany,  is  a  name  given  to  a  fubdivifion  of  plant*  in 
the  Linnasan  fyflem;  which  in  the  firft  13  claffes  takes  it’s  deno¬ 
mination  from  the  number  of  piftils  or  female  parts  of  the  plant  • 
and  thefe  are  ufually  reckoned  from  the  bafe  of  the  ftyle,  if  there  be 
any  ;  but  if  the  flyle  be  wanting,  the  number  is  t'aken  from  the 
iligmata.  Of  the  three  orders  of  the  14th  clafs  the  firft  two  are 
founded  on  a  diftinftion  in  the  fruit,  and  the  third  exorc-ffes  fuch 
plants  as  have  many  petals.  The  two  orders  of  the  15th  clafs  are 
founded  on  a  diftinftion  in  the  pericarpium.  The  orders  of  the  three 
next  claffes  are  founded  on  a  number  of  ftamina  in  each  brotherhood 
or  dilunft  fet  of  ftamina.  The  four  firft  orders  of  the  igth  clafs  are 
founded  on  four  cafes  of  the  polygamy  of  flowers  \  the  5th  order 
comprehends  thofe  plants  which  have- partial'cups  growing  out  of 
the  common  calyx,  which  furround  and  divide  thellofcuri]  or  flo¬ 
rets  ;  and  the  6th  order  has  a  fimple  flower,  and  not  a  flower  com¬ 
pounded  of  many  florets,  as  in  the  other  orders.  The  orders  of  the 
20th  clafs  are  founded  on  the  number  of  ftamina.  The  orders  of 
the  two  preceding  claffes  are  difpofed  under  the  titles  of  thofe  claffes, 
to  which  their  relpeftive  flowers  would  have  belonged,  if  the  ftamina 
and  piftillum  had  been  under  the  fame  covers.  In  the  23d  clafs, 
the  titles  of  the  two  firlt  orders  are  die  fame  with  thofe  of  the  21ft 
and  2 2d  claffes,  and  are  to  be  underftood  in  the  fame  manner.  The 
3d  order  has  been  eltablifhed  in  favour  of  a  fingle  genus,  viz.  the 
ficus ;  in  which  the  polygamy  is  on  three  diftinft  plants,  one  pro¬ 
ducing  male  flowers,  another  female,  and  a'  third  hermaphrodite  or 
androginous.  The  diftinguiihing  charadlers  of  the  four  orders  of  the 
24th  clafs  are  not  fo  accurately  afeertained  as  thofe  of  the  others.  See 
the  article  Fructification. 

A  diftindt  and  intelligible  view  of  the  different  orders  mav  be  ob¬ 
tained  by  confuiting  Plates  38,  39,  40,  41,  42. 

.-Orders,  by  way  of  emiriency,  or  holy  Orders,  denote  a  cha¬ 
racter  peculiar  to  ecclefiaftics,  whereby  they  are  fet  apart  for  the 
miuiftry. 

In  the  reformed  churches  there  are  but  three  orders ;  viz.  bifhops, 
priefts,  and  deacons.  In  the  Romifli  church  there  are  feven,  exclu- 
iiveofthe  epifeopate:  all  which  the  council  of  Trent  enjoins  to  be 
received,  and  believed,  on  pain  of  anathema. 

Orders,  the  petty,  or  minor,  me  font,  viz.  thofe  of  door  keeper, 
exorcifl,  reader,  and  acolyth. 

Orders,  military ,  are  companies  of  knights,  infiituted  by  kings 
and  princes  ;  either  for  defence  of  the  faith,  or  to  confer  marks  of 
honour,  and  make  diftindtions  among  their  lubjedts.  See  the  article 
Knights. 

Order  of  Merit,  was  infiituted  by  Frederic  III.  king  of  Pmffia, 
as  a  reward  to  thofe  officers  whofe  behaviour  deferved  feme  mark  of 
diftinftion.  The  enfign  of  this  order  is  a  golden  liar  of  eight  rays, 
enamelled  with  blue,  which  is  worn  appendant  to  a  black  ribband, 
edged  with  filver  :  and  the  motto  is  Pour  la  merite. . 

Order  of  St.  Alexander  Newfii,  or  the  red  ribband,  was  infii¬ 
tuted  by  Peter  I.  emperor  of  Ruffia:  but  the  czarina  Catherine  I. 
conferred  it  in  the  year  1725. 

Orders,  religious,  are  congregations,  or  focieties,  of  monaflics, 
living  under  the  fame  fuperior,  in  the  fame  manner,  and  wearing  the 
fame  habit. 

Religious  orders  may  be  reduced  to  five  kinds  ;  viz.  monks,  canons, 
knights,  mendicants,  and  regular  clerks.  See  Monk,  Canon,  &c. 

Orders,  religious  military,  are  thofe  infiituted  in  defence  Of  the 
faith,  and  privileged  to'  fay  mafs  ;  and  who  are  prohibited  marriage, 
See.  Of  this  kind  are  the  knights  of  Malta,  or  of  St,  John  of  Je- 
rufalem. 

ORDINAL,  Qrdinalf.,  a  book  containing  the  order  or  man¬ 
ner  of  performing  divine  fervice.  See  the  article  Ritual. 

Ordinal,  in  grammar,  an  epithet  given  to  fuch  numbers  as  mark 
the  order  of  things,  or  in  what  rank  they  are  placed. 

Thus,  firft,  fecond,  tenth,  hundredth.  Sec.  are  ordinal  numbers. 
See  the  article  Cardinal. 

ORDINANCE,  or  Ordonnance,  a  law,  fiatute,  or  com¬ 
mand,  of  a  fovereign  or  fuperior. 

Ordinance  of  parliament,  is  ordinarily  11  fed  in  the  fame  fenfe  as 
fiatute,  or  aft  of  parliament.  In  the  parliament-rolls,  afts  are  often 
called  ordinances  oj  parliament. 

Ordinary,  in  naval  language,  denotes  the  eflabliffiment  of  the 
perfons  employed  by  government  to  take  charge  of  the  fhips  of  war, 
which  are  laid  up  in  the  feveral  harbours  adjacent  to  the  royal  dock¬ 
yards.  Thefe  are  principally  compofed  of  the  warrant-officers  of 
the  faid  fhips,  as  the  gunner,  boatfwain,  carpenter,  deputy-purfer, 
and  cook,  and  three  fervants. 

Ordinary,  in  the  civil  law,  is  any  judge  vetted  with  authority 
to  take  cognizance  of  cauffis,  in  his  own  right,  as  he  is  a  magilfrate  ; 
and  not  by  deputation. 
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Ordinary,  in  common  and  canon  law,  denotes  him  who  has 
ordinary  or  immediate  jurifdidlion  in  ecclefiaftical  caufes  in  fuch  a 
place.  In  which  fenfe  archdeacons  are  ordinaries .  Though  the  ap¬ 
pellation  be  moll  frequently  given  to  the  bifhop  of  the  diocefe,  who 
haS  the  ordinary  ecclefiaftical  jurifdiiSlion,  and  the  collation  to  bene¬ 
fice  therein.  The  archbifhop  is  ordinary  of  the  whole  province,  to 
vifit  and  receive  appeals  from  the  inferior  judicatures. 

The  Roinifh  canonifts  call  the  pope  ordinary  of  ordinaries,  fince  by 
the  Laterian  council  he  has  ufurped  the  right  of  collating,  by  pre¬ 
vention,  to  all  benefices,  in  exclulion  of  the  ordinary  collators. 

Ordinary  of  Newgate,  a  clergyman  who  is  attendant  in  ordinary 
upon  the  condemned  malefactors  in  that  prifon,  to  prepare  them  for 
death  ;  he  alfo  records  the  behaviour  of  fucti  perfons. 

ORDINATION,  the  aft  of  conferring  holy  orders,  or  of  initiat¬ 
ing  a  perfon  into  the  priefthood  by  prayer,  and  the  laying  on  of 
hands.  Ordination  has  always  been  efteemed  the  principal  preroga¬ 
tive  of  bifhops,  and  they  (fill  retain  the  function  as  a  mark  of  fpiri- 
tual  fovereignty  in  their  diocefe.  Without  ordination,  no  perfon  can 
receive  any  benefice,  parfonage,  vicarage,  Sec.  A  clerk  mull  be 
twenty-three  years  of  age  before  he  can  have  any  (hare  in  the  mini- 
dry  ;  and  twenty-four  before  he  can  be  ordained,  and  by  that  means 
be  permitted  to  adminifter  the  facraments.  A  bifhop,  on  the  ordina¬ 
tion  of  clergymen,  is  to  examine  them  in  the  prefence  of  the  mini- 
fter  who  afliits  him  at  the  impofition  of  hands ;  and  in  cafe  any  crime, 
as  drunkennefs,  perjury,  forgery,  &c.  be  alleged  againft  any  one 
that  is  to  be  ordained,  either  pried  or  deacon,  the  bilhop  ought  to 
defift  from  ordaining  him.  The  perfon  to  be  ordained  is  to  bring 
a  teftimonial  of  his  life  and  doftrine  to  the  bifhop,  and  give  an  account 
of  his  faith  in  Latin,  and  both  priefts  and  deacons  are  obliged  to  fub- 
fcribe  the  thirty-nine  articles. 

The  ordination  days  in  the  church  of  England,  are  the  fotir  Sun¬ 
days  immediately  following  the  ember-weeks,  viz;  the  firft  Sun¬ 
day  in  Lent,  Trinity  Sunday,  and  the  Sunday  following  the  firft 
Wednefday  after  September  14,  and  December  13. 

The  proteftant  churches  of  Scotland,  France,  Holland,  Switzer¬ 
land,  Germany,  Poland,  Hungary,  Denmark,  &c.  who  hold  the 
call  of  the  people  the  only  thing  effential  to  the  validity  of  the  mini- 
ftry,  have  no  epifcopal  ordination , 

ORDNANCE,  a  general  term  for  all  forts  of  great  guns,  or 
cannon,  mortars,  &c.  ufed  in  war.  See  the  articles  Cannon,  and 
Gun. 

T  he  ftrength  and  ferviceablenefs  of  a  piece  of  ordnance ,  depends 
much  on  the  thicknefs  of  the  metal,  efpecially  about  it’s  chamber 
and  breech,  which  is  called  it’s  fortification. 

Ordnance  office,  is  the  {landing  grand  magazine  of  arms,  habi¬ 
liments,  inftruments,  and  utenfils  of  war,  as  well  by  fea  as  land  ; 
not  only  of  thofe  lodged  in  the  Tower,  but  in  all  the  garrifons,  caf- 
tles,  forts,  See.  in  Great  Britain  :  from  whence,  as  occafion  requires, 
his  majefty’s  armies  are  fupplied. 

The  officers  of  the  ordnance  are,  the  mafer- general,  with  a  falary 
of  1500/.  a  year,  from  whom  are  derived  all  orders  and  difpatches 
relating  to  the  fame,  as  the  fervice  fhall  beft  require,  and  who  has 
the  foie  command  of  the  royal  regiment  of  artillery. 

Under  him  is  a  lieutenant-general  of  the  ordnance ,  with  a  falary  of 
1 100/.  a  year,  who  receives  orders  from  the  mafter-general,  and  the 
reft  of  the  prime  officers  at  the  board  ;  fees  them  duly  executed  ; 
orders  the  firing  of  guns  on  days  of  rejoicing  ;  and  fees  the  train  of 
artillery  fitted  out  when  ordered  to  the  field.  Next  to  him  is  the 
furveyor -general,  with  a  falary  of  700/.  a  year.  Under  thefe  is  a 
clerk  of  the  ordnance,  with  a.  falary  of  600/.  a  year.  This  office  has 
alfo  a  (tore-keeper,  with  a  falary  of  406/.  a  year.  Here  is  alfo  a 
\  clerk  of  the  deliveries,  with  a  falary  of  400/.  a  year.  And  laftly,  a 
treafurer  and  paymajler,  with  a  falary  of  500  /.  a  year.  See  the  arti¬ 
cle  Engineer. 

Ordnance  bills,  commonly  called  ordnance  debentures ,  are  bills 
ilfiied  by  the  board  of  ordnance  on  the  treafurer  of  that  office,  for  the 
payment  of  (lores,  See.  Thefe  are  not  payable  at  any  certain  time, 
and  do  not  bear  any  intereft,  fo  that  the  difeount  upon  them  is  often 
very  high :  but  they  are  feldom  much  above  two  years  in  arrear. 

ORDONNANCE,  in  painting,  denotes  the  difpofition  of  the 
parts  of  a  picture,  either  with  regard  to  the  whole  piece,  or  to  the 
feveral  parts  ;  as  the  groups,  mafies,  contrails,  afpeCts,  &c. 

In  the  ordonnance  there  are  three  things  regarded ;  viz.  the  place, 

frene,  where;  the  diftribution,  how;  and  the  contraft.  In  the 
firft,  regard  is  to  be  had  to  the  difpffition  of  things  to  ferve  as  a 
ground-work  ;  and  to  the  plan,  or  polition  of  bodies  ;  under  the  for¬ 
mer  whereof  come,  1 .  The  landfcape ;  whether  an  uninhabited 
place,  where  there  is  full  liberty  of  reprefenting  alj  the  extravagan¬ 
cies  of  nature ;  or  inhabited,  where  the  marks  of  cultivation,  See. 
muft  be  exhibited.  2.  The  building,  whether  ruftic  ;  wherein  the 
painters  fancy  is  at  liberty:  or  regular ;  wherein  a  nice  attention  is 
required  to  the  orders.  3.  The  mixture  of  both  ;  wherein  it  is  a 
maxim  to  compofe  in  great  pieces,  and  make  the  ground-plot  big 
enough  ;  to  negleCl  fome  little  places,  in  order  to  beftow  more  on 
the  whole  mafs,  and  to  (hew  the  more  confiderable  places  with  the 
more  advantage ;  and  to  mark  fome  agitation  in  all  the  thincs  that 
move.  0 

As  to  the  plans  of  bodies,  they  are  either  folid  ;  which,  again,  are 
either  fo  by  nature,  and  which  muft  be  proportioned  to  their  places  ; 
or  artificial,  where  regard  is  to  be  had  to  the  rules  of  geometry,  per- 
lpective,  architecture,  &c.  Or  they  move  :  which  they  do,  either 
by  a  voluntary  motion,  wherein  care  muft  be  had  to  proportion  them 
to  their  httiation,  and  to  (Lengthen  them  by  regarding  the  equili- 
brium  ;  or  by  fome  extraordinary  power,  as  machines,  &c.  where 
:ne  caules  or  their  motions  muft  appear.  Or  they  are  things  at  a 
diitancc.  In  all  which  an  even  plane  muft  (till  be  propofed  to  find 
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their  precife  fituation,  and  fettle  their  place  by  fudden  breaks  and 
di (lances  agreeable  to  perfpeCtive. 

In  placing  the  figures,  regard  muft  be  had,  1.  To  the  group, 

\  which  conneCts  the  firbjeCt,  and  (lays  the  fight.  In  this  are  to  be 
conlidered  the  knot  or  nodus,  which  binds  the  group  ;  and  the  near- 
nefs  of  figures,  which  we  may  call  the  chain,  as  it  holds  them  toge¬ 
ther  ;  that  the  group  be  fuftained  by  fomething  loofe  and  diftinCt 
from  it ;  and  by  the  fame  joined  and  continued  to  the  other  groups  : 
and  that  the  lights  and  (hadows  be  fo  difpofed,  as  that  we  may  at 
once  fee  the  effect  of  all  the  parts  of  the  compofition. 

2.  To  the  actions,  wherein  forced  attitudes  are  to  be  avoided,  and 
fimple  nature  (hewn  in  her  mod  advantageous  poftures.  In  weak 
and  lean  figures,  the  nudities  are  not  to  be  (hewn  ;  but  occafions  of 
covering  them  are  to  be  fought.  In  all  human  figures,  fpecial  care 
to  be  taken,  the  head  be  well  placed  between  the  (houlders  ;  the 
trunk  on  the  haunches  ;  and  the  whole  on  the  feet. 

3.  To  the  drapery :  which  is  to  be  adjufted,  fo  as  it  may  appear 
real  garments,  and  not  (luffs  loofely  thrown  on.  The  folds  to  be  fo 
difpofed  as  to  leave  the  great  parts,  wherein  the  nudity  may  appear, 
free ;  ranging  the  little  folds  about  the  joints,  and  avoiding  them  on 
the  relievo  of  the  members.  And,  laftly,  to  difpofe  the  draperies, 
by  raifing  the  (luff,  and  letting  it  fall  eafily  and  lightly,  that  the  air, 
fuftaining  the  folds,  may  let  them  fall  foft.  In  the  contraft,  are  to 
be  confidered  the  aCtions,  which  vary  infinitely  :  the  afpeCts,  which 
in  actions  of  the  fame  kind,  may,  by  their  difference,  make  a  con¬ 
traft  :  the  fituation,  according  as  they  meet  above  or  under  the  fight, 
far  or  near.  And,  laftly,  cuftom ;  which  extends,  indeed,  to  all 
parts  of  painting,  but  is  particularly  to  be  regarded  in  the  ordon¬ 
nance ;  to  be  managed  difcreetly,  taking  care  to  avoid  all  ftiffnefs 
and  formality. 

Ordonnance,  in  architecture,  is  the  compofition  of  a  building, 
and  the  difpofition  of  it’s  parts,  both  with  regard  to  the  whole,  and 
to  one  another ;  or,  as  Mr.  Evelyn  exprelfes  it,  determining  the 
meafure  of  what  is  affigned  to  the  feveral  and  refpeftive  apartmerlts. 

ORE,  in  natural  hiftory,  the  compound  mineral  glebe,  earth, 
(lone,  or  other  fubftance ;  which  is  rich  enough  in  metallic  parti¬ 
cles,  to  be  worth  the  while  of  being  purified  ;  and  by  this  means  to 
feparate  the  metal  from  it,  whether  gold,  lilver,  copper,  iron,  tin. 
See. 

Ores,  then,  are  nothing  but  natural  concretes,  of  metals  or  femi- 
metals,  mixed  with  fulphur  or  arfenic,  or  with'both  together ;  and 
when  fuch  alliances  are  made  by  art,  we  then  fay,  that  the  metals, 
or  femi-metals,  are  reduced  to  the  (late  of  ores.  Some  ores  are  of  fo 
kindly  a  nature  as  to  melt  readily  of  themfelves;  others  are- fo  un- 
tradable,  that  they  require  the  affiftance  of  various  fluxes,-  before 
they  will  yield  the  metal. 

All  ores  lie  hidden  in  earths,  ftones,  o'r  in  other  minerals,  as  in 
matrices :  if  then  thefe  matrices  of  themfelves  melt  in  the  fire  with  , 
very  great  difficulty,  or  not  at  all,  the  ore  contained  in  them  may  in¬ 
deed  of  it’s  own  nature  be  put  in  fufion ;  but  yet  cannot  be  deli¬ 
vered  of  it’s  matrix,  becaufe  this  is  not  fufile  :  fuch  are  iron  ore,  and 
almoft  all  earths  and  ftones,  except  the  vitrifiable  ones:  but  lime- 
ftone,  in  particular,  and  ftones  afteCted  in  the  fame  manner  in  th# 
fire,  render  the  ores  intermixed  with  them  the  mod  (lubborn  of  any. 
Some  of  thefe  ftones,  however,  being  much  lighter  than  the  ores, 
may  be  eafily  feparated  by  only  pounding,  wafhing,  and  extinguifh- 
ing  them  in  water,  or  by  a  previous  calcination,  leaving  the  weigh¬ 
tier  particles  of  the  ore  at  the  bottom  of  the  veffel  or  trough  5  thefe 
kinds  of  ores  are  called  decantable  ;  as  thofe  ores  are  sailed  indecan- 
table,  which  cannot  be  feparated  in  this  manner )  and  of  this  lad 
fort  are  the  light  brittle  ores,  that  contain  a  great  quantity  of  ful¬ 
phur.  Finally,  if  there  is  in  the  body  of  the  ore  itfelf  any  thing  in- 
tangled,  or  only  adhering  to  it’s  outfide,  that  will  caufe  the  metal 
contained  in  it  to  vanifh  into  a  vapour,  or  turn  it  to  fcoria  with  it¬ 
felf,  while  the  ore  is  expofed  to  the  fire  ;  then  fuch  an  ore  is  faid  to 
be  hungry,  minera  rapax  :  the  caufes  of  this  are  commonly  arfenic, 
antimony,  and  thofe  minerals  out  of  which  zinc  is  prepared. 

Drefting  or  wafhing  of  ores;  to  prepare  them,  as  they  come 
rough  from  the  mine,  for  the  working  by  fire.  After  the  ore" is  dug, 
it  is  tolled  up  by  hand  from  (hamble  to  (hamble  by  the  (hovel -men 
in  the  mine,  and  drawn  up  in  buckets  by  a  winch  at  the  top  of  the 
(haft.  As  foon  as  the  whole  quantity  for  one  drefting  is  brought  up, 
the  large  ftones  are  broken,  and  the  whole  is  then  carried  to  the 
mills,  where  one  horfe  turns  a  wheel  that  moves  the  machines  .for 
powdering  a  great^  quantity  of  it ;  thefe  are  called  the  (lamping  or 
knocking  mills.  The  ore  is  unloaded  at  the  head  of  the  pafs  or  en¬ 
trance  into  thefe  mills ;  this  pafs  is  made  of  two  or  three  bottom 
boards  and  two  fideboards,  in  form  of  a  hollow  trough,  and  (land* 
in  a  (lanting  direction.  The  ore  by  it’s  own  weight  is  carried  down 
this  trough,  and  lodges  itfelf  in  the  coffer.  The  coffer  is  a  long 
fquare  box  made  of  the  firmed  timber,  and  of  three  feet  long,  and  a 
foot  and  half  broad  ;  the  ore  is  not  differed  to  fall  into  this  all  at 
once,  but  is  flopped  over  the  mouth  of  the  trough  by  a  crofs  board, 
where  a  cock  turns  in  a  quantity  of  water  at  the  fame  time,  which 
waffles  down  juft  as  much  of  the  ere  with  it  into  the  trough,  as  there 
ought  to  be.  In  this  coffer  there  are  three  lifters  placed  between 
two  ftrong  board-leaves,  having  two  braces  or  thwart  pieces  on  each 
fide  to  keep  them  fteady,  as  a  frame  with  (lamp-heads.  Thefe  heads 
are  of  iron,  and  weigh  about  thirty  or  forty  pounds  apiece,  and  ferve 
to  the  breaking  the  lumps  of  ore  in  the  coffer. 

The  lifters  are  about  eight  feet  long,  and  half  a  foot  fquare.  They 
are  always  made  of  heart  of  oak,  and  have  as  many  in-timbers  or 
guiders  between  them  ;  they  are  lifted  up  in  order,  by  a  double  num¬ 
ber  of  tappets,  which  are  faftened  to  as  many  arms  paffing  diame¬ 
trically  through  the  great  beam,  which  is  either  turned  by  the  wheel 
and  horfe,  or,  where  there  is  conveniency  of  water,  by  an  overfhot 
water-wheel  on  two  boulders.  The  tappets  exactly  but  eafily  meet 
I  with 
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with  the  tongues,  which  are  fo  placed  in  the  lifters,  as  that  they  ea- 
fily  Aide  from  each  other,  and  fuffer  the  lifters  to  fall  with  great 
force  on  the  ore  in  the  trough.  The  frequent  pounding  of  thefe 
foon  reduces  the  large  maffes  into  a  fort  of  fand,  which  is  wafhed 
out  of  the  trough  hv  the  continual  current  of  the  water  from  the 
cock  through 'a  brafs  grate,  which  is  placed  at  one  end  of  the  coffer 
between  two  iron  bars.  This  operation  is  called  by  the  miners 
bricking ,  or  brick-working  the  ore.  See  the  article  Buddle. 

The  powdered  ore  is  conveyed  out  of  the  trough  into  the  launder, 
which  is  a  trench  cut  in  the  floor  of  eight  feet  long,  and  ten  feet 
over  ;  this  is  flopped  at  the  lower  end  with  turf,  fo  that  the  water  is 
all  fuffered  to  pafs  away,  and  the  powder  of  the  ore  is  flopped.  Thus 
the  launder  by  degrees  fills  up  with  the  dreffed  ore,  and  this  is  re¬ 
moved  out  with  (hovels,  as  occafion  requires.  The  launder  is  di¬ 
vided  into  three  parts,  the  forehead,  the  middle,  and  the  tail ;  that 
ore  which  lies  in  the  forehead,  that  is,  within  a  foot  and  a  half  of 
the  grate,  is  always  the  richeft  and  belt,  and  is  laid  up  in  a  heap  by 
itfelf;  themiddleand  tail  afford  a  poorer  ore,  and  thefe  arc  fometimes 
laid  up  in  feparate  heaps ;  fometimes  throw  n  in  one  heap  together. 

OREXIS,  a  ftomach  or  appetite  for  meat,  &c.  Excejjive  appetite 
is  diflinguifhed  into,  1.  Addephagia,  the  fwallowing  food  in  a  ra¬ 
venous  manner.  e .  Orexis  canina,  an  eager  longing  for  food.  3. 
The  pica,  or fttla,  an  eager  appetite  to  things  not  fit  for  food  ;  fuch 
as  chalk,  cinders,  tobacco-pipes,  and  the  like.  4.  MalaCia,  an 
cxceffive  appetite  for  nice  and  delicate  food. 

The  addephagia  is  ufually  the  cafe  with  boys  who  are  juft  come 
to  diftinguilh  good  tafte,  and  feed  as  their  parents  do  ;  and  fome¬ 
times  with  women  who  have  more  fenfation  than  judgment.  The 
malttcia  feems  particularly  to  affeft  women  during  the  time  of  their 
being  with  child. 

The  pica  is  common  to  women  with  child  ;  to  yourtg  women  be¬ 
fore  the  firft  eruption  of  the  menfes  ;  alfo  thofe  w  ho  are  emaciated 
by  a  too  violent  flux  of  that  difcharge  ;  and  fometimes  to  perfons 
in  epilepfies,  and  in  quartans.  When  the  pica  attends  a  quartan, 
it  very  often  happens  that  all  medicines  arc  vain  in  the  attempt  of 
a  cure,  till  that  unnatural  appetite  has  been  perfeftly  fated.  When 
young  gitls  fall  into  a  pica  from  a  want  of  the  menfes  at  a  due  time, 
they  are  always  relieved  from  it  by  the  appearance  of  that  evacua¬ 
tion  ;  but  in  perfons  who  fall  into  it  from  inordinate  profluvia  of 
that  difcharge,  it  is  ufually  very  difficult  of  cure,  and  the  fame  dif¬ 
ficulty  always  attends  it  when  hereditary. 

ExceJJive  or  a  canine  appetite  does  great  mifehief  among  men,  and  is 
a  very  common  complaint,  fince  there  are  a  thoufand  who  err  in  eat¬ 
ing  more  than  nature  requires,  for  one  who  eats  lefs.  When  people 
have  eaten  to  an  immoderate  degree  by  reafonofany  of  thefe  kinds 
of  excejjive  appetite ,  the  beft  method  of  relieving  them,  is,  by  giving 
them  large  draughts  of  warm  water,  till  they  vomit ;  or,  if  the  fto¬ 
mach  will  not  be  brought  to  difcharge  it’seontents  by  this  means,  a 
few  grains  of  emetic  tartar  are  to  be  given,  or  a  fmall  dofe  of  ipe- 
cacuanha.  After  this  the  bowels  are  to  be  gently  relaxed  ;  but  this 
is  by  no  means  to  be  done  by  any  violent  medicines,  the  ftimulus 
of  which  would  bring  on  violent  and  dangerous  pains.  After  the 
mifehief  of  a  monftrous  repletion  is,  by  this  means,  got  over,  the 
beft  prefervative  for  the  future  is  abftinence,  and  gentle  exercife. 

ORFFYREUS’r  wheel,  in  mechanics,  is  a  machine  fo  called  from 
it’s  inventor,  which  he  imagined  to  be  a  perpetual  motion.  This 
machine  confiftcd  of  a  large  circular  Wheel,  or  rather  drum,  twelve 
feet  in  diameter,  and  fourteen  inches  in  depth,  and  very  light ;  as  it 
Was  formed  of  an  aflemblage  of  deals,  the  intervals  between  which 
were  covered  with  waxed  cloth,  in  order  to  conceal  the  interior  parts 
of  it.  The  two  extremities  of  an  iron  axis,  on  which  it  turned, 
refted  on  two  fupports.  On  giving  the  wheel  a  flight  impulfe  in  ei¬ 
ther  diredliort,  it’s  motion  was  gradually  accelerated  ;  fo  that  after 
two  or  three  revolutions  it  acquired  fo  great  a  velocity,  as  to  make 
twenty-five  or  twenty-fix  turns  in  a  minute.  This  rapid  motion  it 
a£tually  preferved  duting  the  fpace  of  two  mbnths,  in  a  chamber  of 
the  landgrave  of  Hefle,  the  door  of  which  was  kept  locked  and  fealed 
with  the  landgrave’s  own  feal.  At  the  end  of  that  time  it  was  flop¬ 
ped,  to  prevent  the  wear  of  the  materials.  The  profefTor,  who  had 
been  an  eye-witnefs  to  thefe  circumftances,  examined  all  the  exter¬ 
nal  parts  of  it,  and  was  convinced  that  there  could  not  be  any  com¬ 
munication  between  it  and  any  neighbouring  room.  Orffyreus,  how¬ 
ever,  was  fo  incenfed,  that  he  broke  the  machine  in  pieces,  and 
wrote  on  the  wall,  that  it  was  the  impertinent  curiofity  of  profefTor 
s’Gravefandc  which  made  him  take  this  ftep. 

ORFUS,  in  ichthyology,  a  frefti  water  fifh,  common  in  Germany, 
and  called  there  the  orft,  the  oerv e,  and  the  nerfling',  feeming  by 
the  deferiptions  of  Gefner,  and  other  authors,  to  be  the  fame  with 
our  rudd,  or  rubellio  fluviatilis.  See  Plate  60,  Jig.  33. 

ORGAL,  or  Argol,  the  lees  of  wine  dried,  and  ufed  by  dyers 
to  prepare  the  cloth  for  the  more  readily  taking  their  feveral  colours. 
Sec  the  article  Tartar. 

ORGAN,  in  general,  is  an  inftrument,  or  machine  defigned  for 
the  production  of  fotne  certain  qftion  or  operation  ;  in  which  fenfe, 
the  mechanic  powers,  machines,  and  even  the  veins,  arteries,  nerves, 
mufcles,  and  bones  of  the  human,  body,  may  be  called  organ j. 

The  organs  of  fenfe  are  thofe  parts  of  the  body,  by  which  we  re¬ 
ceive  the  impreffions  or  ideas  of  external  objefts  ;  being  commonly 
.  reckoned  five,  viz.  the  eye,  ear,  nofe,  palate,  and  cutis. 

Organ,  a  mufical  inftrument.  Refer  to  Syftcm  of  Music. 

Organ,  hydraulic,  a  mufical  machine  that  plays  by  means  of 
water  inftead  of  wind. 

ORGANICAL,  in  the  ancient  mtific,  implied  that  part  per¬ 
formed  by  inftruments  ;  namely,  wind,  flringed,  and  pulfatile  ;  as 
the  TRUMPET,  LUTE,  and  DRUM. 

OrganicAl  part,  that  part  of  an  arcimal,  or  plant*  deftined  to 
perform  fome  particular  funClion. 
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Organical  difeafe,  a  difeafe  in  the  organical  part  of  'be 
whereby  it’s  funftion  is  impeded,  fufpended,  anddeftroyed 

oh  a  *?ANI.CA*-  defcrjp“°rn  °f curves’  method  of  deferibin^  them 
dfcv?'  help  °f  ,n(truments-  Sec  the  article  Curve 

^  ANO>  In  mufic,  the  thorough  bafs.  It  is  ufually  fcored 

ORCA?MVrf  t  lC  notes*or  thc  harpfichord,  bafs- viol,  and  lute 

oils  d!fireSfT’  -(fr°m  0?yar'  tur/eo’  1  an  eeftafy,  or  impetu- 

f  ,  deh|:e  ofcoit'on,occa(ioned  by  a  turgefcency  of  the  femina  vef- 

els  wh.oh  ar  longer  ab,e  tQ  reftrai-  thdr  contems< 
male  animals  have  an  orgafm  at  particular  feafons  of  the  year. 

°RGIA,  in  antiquity,  feafts  and  facrifices  performed  in  honour 
of  Bacchus  ;  mftituted  by  Orpheus,  and  chiefly  celebrated  on  Jhe 
mountains  by  wild  diftradted  women,  called  Bacchic. 

°£G.UE.S’  !n  the  military  art,  thick  long  pieces  of  wood  pointed 
and  fhod  with  iron,  and  hung  each  by  a  feparate  rope  over  the  aate- 

°  !hf  P'aCe>  rfdy  0n  ,any  Furprife,  or  attempt  of  the  enemy, 
to  be  let  down,  to  flop  up  the  gate.  Orgues  alfo  denotes  a  machine 
compofed  of  fevera  mufket-barrels,  bound  together;  by  means 
whereof  feveral  bullets  are  fired  at  the  fame  time ;  ufed  to  defend 
breaches,  ana  other  places  attacked. 

ootVMW-’  an.ancientGrecian  long  meafure,  containing  fix  feet* 
ORIENT,  or  tens,  in  geography  and  aftronomy,  the  calf,  or  eafl- 
po.nt  of  the  horizon  ;  thus  called,  becaufe  it  is  in  the  point  where 
the  tun  riles.  , 

ORIENTAL  pkihfophy,  the  phifofophy  of  the  eaft  ;  otherwife 
fryled  gnojis,  or  fcience. 

The  firft  principles  of  the  oriental philofophy  feem  perfectly  confif- 
tent  with  the  diftates  of  reafon ;  for  it’s  firft' founder  mud  undoub¬ 
ted  yfiave  argued  m  the  following  manner:  “  There  are  many 
evds  in  this  world  and  men  feem  impelled  by  a  natural  inftina  to 
the  practice  of  thofe  things  which  reafon  condemns ;  but  thateter 
nal  Mind,  from  which  all  fpirits  derive  their  exiftencc,  mult  b-  in 
acceflible  to  all  kinds  of  evil,  and  alfo  of  a  molt  perfeft  and  bene¬ 
ficent  nature  ;  therefore  the  origin  of  thofe  evils,  with  which  the 
univerfe  abounds,  muft  be  fought  fomewhere  elfe  than  in  the  Deity 
It  cannot  reiide  in  him  who  is  allperfeHion ;  and  therefore  it  mult 
be  without  him.  Now,  there  is  nothing  without  or  beyond  the 
Deity,  but  matter;  therefore  matter  is  the  center  and  fource  of  all 
evil,  of  all  vice.” 

The  various  feds  of  thefe  philofophers,  though  differing  in  fome 
refpefts,  were  unanimous  in  acknowleging  the  exiftence  of  an  eter¬ 
nal  nature,  in  whom  dwelt  the  fulnefs  of  wifdom,  goodnefs,  and  all 
other  perfe&ions,  and  of  whom  no  mortal  was  able  to  form  a  com¬ 
plete  idea.  This  great  being  was  confidered  by  them  as  a  moft 
pure  and  radiant  light,  diffufed  through  the  immenfity  of  fpace. 

They  alfo  taught,  that  “  Man  is  a  compound  of  a  terreftrial  and 
corrupt  body,  and  a  foul  which  is  of  celeftial  origin,  and,  in  fome 
meafure,  an  emanation  from  the  Divinity.  This  nobler  part  is  mi- 
ferably  weighed  down  and  incumbered  by  the  body,  which  is  the 
feat  of  all  irregular  lufts  and  impure  defires.  It  is  this  body  that 
feduces  the  foul  from  the  purfuitof  truth,  and  not  only  turns  it  from 
the  contemplation  and  worfhip  of  the  fupreme  being,  fo  as  to  con¬ 
fine  it’s  homage  and  veneration  to  the  creator  of  the  world,  but  alfo 
attaches  it  to  terreftrial  objects,  and  to  the  immoderate  purfuit  of 
fenfual  pleafures,  by  which  it’s  nature  is  totally  polluted.  The 
fovereign  Mind  employs  various  means  to  deliver  his  offspring  from 
this  deplorable  fervitude,  efpecially  the  miniftry  of  divine  meffen- 
gers,  whom  he  fends  to  enlighten,  to  admonifli,  and  to  reform  the 
human  race.  In  the  mean  time,  the  imperious  demiurge  exerts 
his  power  in  oppofition  to  the  merciful  purpofe  of  the  fupreme 
being,  refills  the  influence  of  thofe  folemn  invitations,  by  which  he 
exhorts  mankind  to  return  to  him,  and  labours  to  efface  the  know- 
lege  of  God  in  the  minds  of  intelligent  beings.  In  this  conflict 
fuch  fouls,  as,  throwing  off  the  yoke  of  the  creators  and  rulers  of 
this  world,  rife  to  their  fupreme  parent,  and  fubdue  the  turbulent 
andfinful  motions,  which  corrupt  matter  excites  within  them,  (hall, 
at  the  diffolution  of  their  mortal  bodies,  afeend  diredly  to  the  ple- 
roma.  Thofe,  on  the  contrary,  who  remain  in  the  bondage  of  fer- 
vile  fuperftition,  and  corrupt  matter,  fhall,  at  the  end  of  this  life, 
nafs  into  new  bodies,  until  they  awake  from  their  finful  lethargy. 
*n  the  end,  however,  the  fupreme  God  fhall  come  forth  vi&orious, 
triumph  over  all  oppofition,  and,  having  delivered  from  their  fer¬ 
vitude  the  greateft  part  of  thofe  fouls  that  are  imprifoned  in  mortal 
bodies,  fhall  diffolve  the  frame  of  this  vilible  world,  and  involve  it 
in  a  general  ruin.  After  this  folemn  period,  primitive  tranquillity" 
fhall  be  reftored  in  the  univerfe,  and  God  fhall  reign  with  happy 
fpirits,  in  undifturbed  felicity,  through  the  everlafting  ages.” 

ORIFICE,  Orificium,  the  mouth  or  aperture  of  a  tube,  pipe, 
or  other  cavity. 

Orifice,  in^natomy,  is  particularly  applied  to  the  mouths  of 
the  feveral  du£ts,  veffels,  and  other  cavities ;  as  of  the  bladder,  ute¬ 
rus,  ftomach,  &c. 

Orifice  is  alfo  ufed  by  extenfion  for  the  aperture  ofa  wound, 
or  ULCER. 

OR1GEN,  in  biography,  a  celebrated  chriftian  writer  in  the 
fourth  century.  Dr.  Mofheim  reprefents  him  as  a  man  ofvaft  and 
uncommon  abilities,  and  the  greateft  luminary  of  the  Chriftian 
world  that  the  age  in  which  he  lived  exhibited  to  view.  Had  thc 
juftnefs  of  his  judgment  been  equal  to  the  immenfity  of  his  genius, 
the  fervor  of  his  piety,  his  indefatigable  patience,  his  extenfive  eru¬ 
dition,  and  his  other  eminent  anti  foperior  talents,  all  encomiums, 
he  obferves,  muft  have  fallen  fhort  of  his  merit.  Yet  fuch  as  he 
was,  his  virtues  and  his  labours  deferve  the  admiration  of  all  ages, 
and  his  name  will  be  tranfmitted  v*  ith  honour  through  the  annals  of 
time,  as  long  as  learning  and  genius  fhall  be  efleemed  among  men. 
However,  Origen,  notwirhftanding  his  diftinguifhed  abilities,  was 
milled  by  his  imagination,  and  by  that  tafte  for  oriental  philofophy 

which 
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which  prevailed  in  his  time.  The  myftic  theology  of  Origin  feems 

to  be  adopted  by  our  modern  Quakers. 

ORIGINAL,  a  firlt  draught,  defign,  or  autograph,  of  any  thing ; 
ferving  as  a  model,  or  exemplar,  tp  be  imitated  or  copied. 

Original.  In  thecourt  of  king’s-bench  the  ufual  original  writ 
in  adtions,  is  for  adlion  of  trefpafs  upon  the  cafe  ;  and  this  court 
doth  not  iffu e originals  in  aftions  of  debt,  covenant,  or  account,  <Yc. 
whereas  the  court  of  common-pleas  proceeds  by  original  in  all  kinds 
of  adlions  ;  but  to  arreft  and  fue  a  party  to  outlawry,  it  is  made  ufe 
of  by  both  courts.  And  for  originals  in  trefpafs  on  the  cafe,  there  is 
a  fine  payable  to  the  crown,  where  the  damages  are  laid  above  forty 

pounds,  in  proportion  to  the  damages.  _ 

ORILLGN,  in  fortification,  a  fmall  rounding  of  earth  lined  with 
a  wall ;  tuifed  on  the  fhoulder  of  thofe  bafiions  that  have  cafemates, 
to  cover  the  cannon  in  the  retired  flank,  and  prevent  their  being 
difmounted  by  the  enemy.  Orillons  and  retired  flanks  are  conftru&ed 
by  deferring  the  front  M  PQ_R  ST,  ( Plate  91 ,  fig.  15,  N°  2.)  in 
the  manner  dire&ed  under  art.  Fortification  according  to  Mr. 
Vaubaris  firjl  method ,  and  dividing  the  flank  into  three  equal  parts, 
of  which  let  ,9  r  be  one  ;  then  from  the  oppofite  flanked  angle  M 
draw  a  line  Mr,  in  which  take  mr— 5  toifes;  take  alfo  R n  ia the 
line  of  defence  M  P  produced  equal  to 5  toifes,  and  join  n  m;  upon 
which  as  a  bafe,  deferibe  the  equilateral  triangle  n  p  rn,  and  from 
the  angle  p,  oppofite  to  the  bafe,  as  a  center,  deferibe  the  circular 
flank  n  m:  and  if  S  r  be  bifefted  by  the  perpendicular  1,  2,  and 
another  be  erefted  on  the  face  ST  at  S,  the  point  of  interfe&ion,  2, 
of  thefe  two  perpendiculars,  will  be  the  center  of  the  arc  which 
forms  the  orillon.  There  are  other  forts  of  orillons ,  properly  called 
epaulements,  almoft  of  a  fquare  figure. 

ORIOLUS,  in  ornithology,  a  name  by  which  feveral  authors 
have  called  theGALBULA,  a  very  beautiful  yellow  bird  of  the  thruih 
kind,  remarkable  for  it’s  manner  of  hanging  it’s  neft.  See  Plate 


33,  fig.  38. 

ORION,  in  aflronomy,  one  of  the  conflellations  of  the  fouthern 
hemifphere.  Refer  to  Syftem,  p.  253. 

ORLE,  Orlet  or  Orlo,  in  architecture,  a  fillet  under  the 
ovolo,  or  quarter-round  of  a  capital.  See  Plate  1 2$,  fig-  25.  When 
it  is  at  the  top  or  bottom  of  the  (haft,  it  is  called  cindture.  Palladio 
ufes  the  word  orlo  for  the  plinth  of  the  bafes  of  columns. 

ORLOPE,  or  Orlop,  in  the  fea  language,  a  platform  of  planks 
laid  over  the  beams  in  the  hold  of  a  fhip  of  war,  whereon  the  ca¬ 
bles  are  ufually  coiled,  and  the  feveral  officers  ftore-rooms  contained. 
It  is  alfo  ufed  for  the  uppermoft  fpace  or  deck  in  a  great  fhip,  from 
the  main-maft  to  the  mizen.  In  three-decked  fhips,  the  fecond 
and  Ioweft  decks  are  fometimes  alfo  called  orlopes.  See  Plate  125, 
fig.  2,  lit.  H. 

ORNAMENTS,  in  architecture,  exprefs  all  the  fculpture,  or 
carved  work,  wherewith  a  piece  of  architecture  is  enriched. 

Ornaments  in  relievo ,  are  thofe  carved  on  the  contours  of 
mouldings ;  as  leaves,  (hells,  fcrowls,  flowers,  ox’s  fculls,  &c.  See 
the  article  Relievo,  and  Plate  159,  Arch.  fig.  41. 

ORNITHOLOGY,  (from  opvi;,  bird,  and  xoyoj,  difeourfe,)  that 
branch  of  natural  hiftory  which  confiders  and  deferibes  birds, 
their  natures  and  kinds,  their  form,  external  and  internal  ;  and 
teaches  their  oeconomy  and  ufes. 

Linna;us  arranges  the  whole  clafs  of  birds  under  fix  orders,  ac¬ 
cording  to  the  different  figures  of  their  beaks,  viz. 

1.  The  accipitres,  or  birds  with  uncinated  or  hooked  beaks.  This 
order  comprehends  four  genera,  and  feventy-eight  fpecies.  2.  The 
pica,  or  birds  that  have  convex  and  compreffed  beaks,  containing 
twenty-two  genera,  and  two  hundred  and  forty-three  fpecies.  3. 
The  anferes,  comprehending  fuch  birds  as  have  deprefled  and  den- 
tated,  or  ferrated  beaks,  comprehending  twelve  genera,  and  a  hun¬ 
dred  and  fix  fpecies.  4.  The  gralla,  or  thofe  furnifhed  with  fub- 
cylindric  and  obtufe  beaks,  including  eighteen  genera,  and  a  hun¬ 
dred  and  twenty-feven  fpecies.  5.  The  gallina ,  or  birds  which 
have  the  beak  of  a  convex  form,  but  crooked,  and  the  upper  chap 
imbricated,  comprehending  feven  genera,  and  thirty-nine  fpecies. 
6.  The  pafjeres,  or  birds  with  conic  and  (harp-pointed  beaks,  inclu¬ 
ding  fifteen  genera,  and  three  hundred  and  thirty-feven  fpecies. 

In  the  delcription  of  birds,  befides  the  beak, (bill, or  rostrum, 
noftrils,  and  tongue,  the  feet,  wings,  and  tail,  are  chiefly  attended 
to.  I  n  mod  birds  the  toes  are  four  in  number ;  thfee  (landing  for¬ 
wards,  and  one  backwards;  in  fome,  two  toes  Hand  forward,  and 
two  backward  ;  fome  feet,  again,  are  palmated,  or  have  the  toes 
connected  together  by  a  membrane. 

With  regard  to  the  wings,  the  long  quill-feathers  are  called  by 
authors  remiges,  as  ferving  to  fly  with;  and  the  other  feathers, 
placed  over  the  red  of  the  body,  tedlrices.  The  long  feathers  of  the 
tail  are  called  redirices ,  as  ferving  to  deer  the  bird’s  courfe  through 
the  air. 


ORNI  1  HOMANCY,  a  kind  of  divination  by  means  of  birds. 

ORPELLO,  a  preparation  of  brafs  ufed  in  the  glafs  trade,  and 
prepared  in  this  manner :  cut  plates  of  brafs  into  fmall  pieces,  and 
place  them  in  a  luted  crucible  in  a  drong  fire,  but  not  fo  violent  as 
to  melt  it.  Let  it  (land  in  this  manner  for  four  days,  in  which 
time  it  will  be  well  calcined ;  when  cold,  powder  and  fift  it,  and 
finally  grind  it  on  a  porphyry.  This  will  be  a  black  powddr  ; 
fpread  this  on  tiles,  which  place  on  burning  coals  in  the  leer,  near 
the  hole,  for  four  days  ;  take  off  the  allies  that  may  fall  into  it,  and 
finally  powder  and  fift  it  fine  for  ufe.  It  is  known  to  be  nicely 
prepared,  when,  on  mixing  with  the  melted  metal  in  the  glafs  fur¬ 
nace,  it  makes  it  fwell  and  boil. 

The  colour  it  gives  is  a  very  elegant  fky-colour,  and  a  fea-green, 
or  a  mixt  colour,  between  them,  according  to  the  quantity  and  de¬ 
gree  of  calcination. 

ORPHAN,  a  child,  or  minor,  deflitute  of  father ;  or  that  has 
jTicitbqr  father  or  mother. 


In  the  city  of  London  there  is  a  court  of  record  eftablilhed  for 
the  care  and  government  of  orphans.  The  lord-mayor  and  aldermen 
of  London  have  the  cuftody  of  orphans  underage,  and  unmarried 
of  freemen  that  die  ;  and  the  keeping  of  all  their  lands  and  goods  • 
and  if  they  commit  the  cuftody  of  an  orphan  to  any  man,  he  (hall 
have  a  writ  of  ravijhment  of  ward,  if  the  orphan  be  taken  away;  or 
the  mayor  and  aldermen  may  imprifon  the  offender,  until  he  pro¬ 
duces  the  infant.  If  any  one,  w  ithout  the  confent  of  the  court  of 
aldermen,  marries  fuch  an  orphan  under  the  age  of  tw'enty-one  years 
though  out  of  the  city,  they  may  fine  and  imprifon  him  until  paid!' 

ORPHEUS,  in  mythology,  a  mufician  of  Thrace,  who  was  fo 
(kilful  in  playing  upon  the  harp,  that  he  would  make  woods  and 
mountains  to  follow  him,  and  flay  the  current  of  rivers,  and  tame 
wild  beads. 

Orpheus,  in  ichthyology,  a  broad  and  flat  fiffi,  caught  in  the 
Archipelago.  It  is  of  a  fine  purple  colour ;  it’s  eyes  are  large  and 
prominent,  and  it’s  teeth  ferrated  :  it  has  only  one  fin  on  the  back 
and  the  anterior  rays  of  that  are  prickly,  the  others  are  foft  to  the 
touch :  it’s  anus  is  fmall,  and  is  faid  to  have  no  paffage  for  the  femen. 

ORPIMENT,  auripigmentum,  in  natural  hiffory  a  beautiful  foffii 
fo  called  from  it’s  being  ufed  as  a  gold  coloured  pigment.  It  is  the 
apmviuov  and  uppmxov  of  the  Greeks  ;  the  harnat  zarnich,  or  zirnicb 
of  the  Arabians  ;  and  the  fumus  rubeus,  gummi paradifi ,  &c.  of  the 
Alchemiffs.  .  , 

Orpiment is  a  native  foflile,  found  chiefly  in  Turkey  and  Natolia. 
Some  is  met  with  alfo  in  Bohemia,  Hungary,  and  Lufatra  near 
Sorau,  but  inferior  in  goodnefs  to  that  of  urkey.  The  beff  fort 
is  of  a  lively  gold-yellow  and  green  colour,  here  and  there  inter¬ 
mixed  with  pieces  of  a  vermillion  red ;  of  a  (hattery  folaceous  tex¬ 
ture,  fomewhat  flexible,  foft  to  the  touch  like  talc,  and  fparkling 
when  broken.  The  inferior  kinds  are  of  a  dead  yellow,  inclining 
more  togreenifti ;  and  wantthe  fparklingappearanceoftheforegoing. 

The  principal  ufe  of  orpiment  is  as  a  colouring  drug,  among  the 
painters,  book-binders,  &c.  Of  itfelf  it  makes  a  gold  coloured  pig¬ 
ment,  as  hath  been  already  obferved  ;  with  indigo  or  other  blues, 
green:  it  is  commonly  tempered  with  yolk  of  eggs  anda  little  faf- 
fron,  or  with  fiffi  galls.  At  Rouen  it  is  ufed  for  ftaining  wood  of 
the  colour  of  box-wood.  It  is  mixed  alfo  with  wax,  employed  for 
heightening  the  colour  of  gold,  for  hardening  lead  in  order  to  the 
making  of  (hot,  and  for  colouring  glafs. 

ORPINE,  anacampferos ,  or  telephium ,  in  botany,  is  a  fpecies  of 
houfeleek,  with  terminatory  clulters  of  flowers/  The  leaves  are 
accounted  vulnerary  and  aftringent ;  being  chiefly  ufed  for  erofions 
of  the  inteffines  in  the  dyfentery.  ' 

ORRERY,  an  aftronomical  inftrument,  deferibed  in  our  Syftem 
of  Astronomy,  p.  267.  The  reafon  of  it’s  being  called  orrery  was 
this  :  Mr.  Rowley,  a  mathematical  inftrument-maker,  having  got 
one  from  Mr.  George  Graham,  the  original  inventor,  to  be  fent 
abroad  with  fome  of  his  owm  inftruments,  copied  it,  and  made  the 
firft  for  the  earl  of  Orrery.  Sir  Richard  Steele,  who  knew  nothing 
of  Mr.  Graham’s  machine,  thinking  to  do  juftice  to  the  firft  en- 
courager,  as  well  as  to  the  inventor,  of  fuch  a  curious  inftrument, 
called  it  an  orrery ,  and  gave  Mr.  Rowley  the  praife  due  t<b  Mr. 
Graham. 

ORTHODOX,  an  appellation  given  to  thofe  who  are  found  in 
all  the  articles  or  do<£frines  of  the  Chriftian  faith.  See  the  Rev. 
Doctor  BUTLER’S  New.Expofition  of  the  BIBLL. 

ORTHOGRAPHY,  in  grammar.  Refer  to  the  Syftem. 

Orthography,  in  geometry,  is  the  art  of  drawing,  or  deline¬ 
ating  the  fore-right  plan  or  fide  of  an  objedl,  and  of  expreffing  the 
heights  or  elevations  of  each  part. 

It  is  called  orthography  (from  the  Greek  ofo$,  right,  and  y%a<pn,  de- 
feription,)  from  it’s  determining  things  by  perpendicular  right  lines 
falling  on  the  geometrical  plane. 

Orthography,  in  architecture,  is  the  elevation  of  a  building, 
(hewing  all  the  parts  thereof  in  their  true  proportion. 

The  orthography  is  either  external  or  internal.  The  external ,  is  a 
delineation  of  the  outer  face  or  front  of  a  building  ;  exhibiting  the 
principal  wall,  with  it’s  apertures,  roof,  ornaments,  and  every  thing 
vifible  to  an  eye  placed  before  the  building.  The  internal,  called 
alfo  feflion,  is  a  delineation,  or  draught  of  a  building,  fuch  as  it 
would  appear,  were  the  external  wall  removed. 

Orthography  of  a  building,  to  draw  the.  Draw  a  right  line 
for  a  bafis  or  ground-line  (Plate  121,  fig.  47,)  A B,  and  at  one  end 
eredl  a  perpendicular  A  D.  Upon  A  B  fet  off  the  widths  and  dis¬ 
tances^  of  the  gates,  windows,  &c.  On  the  right  line  A  D  fet  off 
the  heights  of  the  feveral  parts  vifible  in  the  face  of  the  building, 
v.  gr.  of.the  doors,  windows,  the  roof,  chimneys,  &c.  and  apply  a 
rule  to  each  point  of  divifion. 

The  common  interfe&ions  of  the  right  lines  drawn  from  three 
points,  parallel  to  the  lines  A  B  and  A  D,  determine  the  external 
orthography  of  the  building  ;  and  after  the  fame  manner  is  the  inter¬ 
nal  orthography  laid  down.  See  the  article  Perspective. 

Orthography,  in  fortification,  is  the  profile, or  reprefentation 
of  a  work  ;  or  a  draught  fo  conduced,  as  that  the  length,  breadth, 
height,  and  thicknefs,  of  the  feveral  parts  are  expreffed  ;  fuch  as 
they  would  appear,  if  it  were  perpendicularly  cut  from  top  to  bot¬ 
tom. 

OS,  in  anatomy.  See  the  articles  Bone  and  Mouth. 

Os  calcis,  is  the  largeft  bone  of  the  foot,  of  which  it  makes  the 
pofterior  part,  and  in  fome  meafure  the  bafis.  When  the  os  calcis 
is  luxated,  the  redudlion  is  very  eafy the  patient  is  to  be  placed  on 
a  bed,  and  while  two  affiftants  extend  the  limb  in  the  oppofite  di¬ 
rections,  the  furgeon  replaces  the  diflocated  bone  with  his  fingers, 
and  the  preffure  of  the  palm  of  his  hand,  and  then  there  is  no  more 
than  a  proper  bandage  and  reft  required  to  the  effecting  a  cure. 

Os  f rontis,  fs  fitiiaccd  in  the  anterior  part  of  the  fkull,  and  forms 
thaspart  of  the  face  which  i$calied  the  forehead  ;  whence  it’s  name. 
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It’s  figure  is  fymmetrical,  refembling  a  large  (hell  almoft  round. 
See  Plate  147 ,  fig.  1,  lit.  a. 

Os  Innominatum  is  that  otherwife  called  os  coxa,  or  coxendrix  ; 
being  compofed  of  three  bones,  viz.  the  ilium,  the  pubis,  and 
ischium,  onlyconne&cd  by  cartilages.  See  Innominata,  and 
Plate  U),fig.  12. 

In  reftoring  this  bone  (when  fradtured,)  the  patient  muft  lie  down 
on  his  found  fide  ;  the  bone  mull  be  replaced  with  the  hands,  covered 
with  •  ompreffes,  dipped  in  fpirit  of  wine,  and  kept  on  bv  the  {'pica 
bandages.  Afterwards  bleeding,  with  cooling  and  relaxing  medi¬ 
cines,  mull  be  ufed,  and  a  thin  diet  obferved. 

Os  orbiculofe ,  in  the  carpus,  is  the  fourth  bone  of  the  firft  row. 
This  bone,  and  the  m  cuneiforme,  may  bo  fuppofed  to  make  a  third 
row,  diftinft  from  the  other  two. 

Qsfacrum,\s  the  lower  extremity  of  the  fpina  dorfi,beingthat  part 
on  which  we  fit.  See  Plate  147,  fig.  3,  N°  15,  fig.  7,  N°  20. 

When  the  os  Jacrum  is  found  to  be  frad!  ured,  the  fragments  are  to 
be  reduced  into  their  proper  places  with  the  fingers  ;  and  if  any  part 
of  it  be  deprefled  inwards,  a  finger  dipped  in  oil  or  butter,  and  with 
the  nail  clofe  cut  off,  muff  be  introduced  up  the  anus,  in  order  to 
thruft  the  deprefled  fragment  into  it’s  proper  place,  to  which  it  is 
to  be  directed  externally  by  the  other  hand.  This  being  perform¬ 
ed,  a  flicking  plaifler  is  to  be  applied,  and  comprefies  dipped  in  fpirit 
of  wine  over  it,  to  be  kept  on  by  the  T  bandage,  or  the  plailfers 
may  be  let  alone,  and  only  the  comprefies  and  bandage  applied. 
The  patient  muft  keep  his  bed  a  fortnight,  lying  on  his  fides; 
or  if  he  will  needs  fit  up,  it  muft  be  on  a  chair  without  a  bottom, 
that  the  bones  may  not  be  difplaced  by  touching  the  feat. 

Our  readers  are  referred  to  Syftem  of  Anatomy,  p.  no,  in, 
for  a  full  defeription  of  the  bones  in  the  feveral  parts  of  a  fkeleton 
of  a  human  body. 

Os  tinea:.  "I  he  fides  of  this  bone  have  been  known  to  opr;n  to¬ 
gether  in  women  with  child,  and  have  been  divided  by  incifion,  in 
order  to  extraft  the  child. 

OSCHOPHORIA,  in  antiquity,  feafts  inllituted  by  Thefeus,  in 
acknowlegment  for  his  having  dellroyed  the  Minotaur,  and  by  that 
means  faved  his  country,  Athens,  from  the  tribute  of  feven  youno- 
men,  who  were  to  be  fent  every  year  into  Crete,  to  be  devoured  by 
that  monftcr.  To  celebrate  the  Ofchophoria,  the  young  people,  who 
had  fathers  and  mothers  alive,  ran  to  the  temple  of  Bacchus,  and 
that  of  Minerva,  with  grapes  in  their  hands.  He,  who  arrived  there 
firft,  was  the  conqueror,  and  was  to  perform  the  facrifice,  by  pour¬ 
ing  out  of  a  phial  a  mixture  of  wine,  honey,  cheefe,  flower,  and  oil. 

OSCH1LLA,  in  antiquity,  fmall  images  of  wax  or  clay,  which 
were  made  in  the  fhape  of  men  and  women,  and  confecrated  to 
Saturn,  in  order  to  render  him  propitious. 

OSCILLATION,  in  mechanics,  vibration,  or  the  reciprocal 
afeent  or  defeent  of  a  pendulum.  The  word  is  derived  from  ojcillo, 
to  vibrate,  or  fwing  to  and  fro. 

T  If  a  Angle  pendulum  be  fufpended  betw-een  two  femi-cycloids, 
that  have  the  diameter  of  the  generating  circle  equal  to  half  the 
length  of  the  firing,  which  as  it  ofcillates,  folds  about  them  ;  all 
the  ofei llat ions,  however  unequal,  will  be  ifochronal  in  a  non-re- 
fifting  medium.  The  time  of  the  who\e  of  cilia/ ion  through  any  arch  of 
a  cycloid,  is  to  the  time  of  the  perpendicular  defeent  through  the 
diameter  of  the  generating  circle,  as  the  periphery  of  the  circle  to 
the  diameter.  3.  If  two  pendulums  deferibe  fimilar  arches  of  cir¬ 
cles,  the  times  of  the  ofeiilations  are  in  the  fubduplicate  ratio  of  their 
lengths.  4.  The  number  of  ifochronal  ofeiilations,  made  in  the 
fame  time  by  two  pendulums,  are  reciprocally  as  the  times  wherein 
each  of  the  ofeiilations  are  made.  The  times  of  the  ofeiilations,  in 
different  cycloids,  are  in  the  fubduplicate  ratio  of  the  length  of  the 
pendulums.  5.  The  length  of  a  pendulum  that  will  perform  it’s 
ofeiilations  in  a  fecond,  is  3.125  inches,  or  three  feet  3.1251  6. 

The  (horter  the  ofeiilations  in  the  arch  of  the  circle  are,  the  truer  will 
the  pendulum  meafure  time,  or  the  more  ifochronal  will  the  ofcilla- 
tions  he.  See  the  article  Center  ^/Oscillation.  See  Pendulum. 

OSCULATION,  in  geometry,  is  ufed  for  the  contact  between 
am’  given  curve  and  it’s  ofculatory  circle.  See  Curvature. 

OSCULUM,  in  the  new  analvtis.  A  circle  deferibed  on  the 
point  C,  as  a  center  ( Plate  2.y,fig.  12,)  with  the  radius  of  the 
evolute  MC,  is  fa i d  to  ofculale,  kifs,  the  curve  adcribed  by  evolu¬ 
tion  in  M  ;  which  point  is  called  by  the  inventor,  Huygens,  the 
ofculum  of  the  curve.  The  line  M  C  is  alio  called  the  radius  of  the 
ofculum. 

To  evolute  BC  F  is  the  place  of  the  centers  of  all  the  circles  that 
ofculale  the  curve  AM,  deferibed  by  evolution.  The  doctrine  of 
the  ofcula  of  curves  is  owing  to  M.  Leibnitz,  who  firft  (hewed  the 
ufe  of  Huygens’s  evolute  in  meafuring  the  curvature  of  curves. 
See  Evolute. 

OSIRIS,  in  mythology,  one  of  the  great  gods  of  the  ./Egyptians, 
to  whom  they  paid  their  chief  worfliip.  OJiris  was  fuppoled  to  re- 
prefent  the  fun,  and  Ifis  the  moon. 

OSLEOM  iron,  in  the  wire  works,  a  particular  fort  of  bars  of 
iron  wrought  on  purpofe  for  the  manufacture  of  iron-wire. 

OSNABURGH,  a  kind  ofcoarfc  linen  imported  from  Germany; 
of  which  there  are  two  kinds,  the  one  white  the  other  brown. 
The  manufafture  of  the  white  is  only  underftood  here. 

OSPREY,  offfraga,  and  haliatus,  in  ornithology,  a  fpecies  of 
eagle  that  frequents  the  lea.  It  is  a  very  large  bird,  weighing  often 
eleven  pounds.  It’s,  head  and  neck  are  covered  with  long  and 
narrow  feathers,  and  he  has  a  fort  of  beard  of  fine  (lender  feathers, 
like  hairs,  hanging  from  his  chin,  and  has,  for  this  reafon  been 
called  the  bearded  eagle.  It  is  of  three  colours,  a  whitifh,  a  brown, 
and  a  ruft  colour;  and  it  is  remarkable  that  every  feather  of  his 
•  hody  has  all  thefe  colours  ;  but  his  wing  feathers  are  of  a  plain  chef- 
nut  colour,  and  his  tail  feathers  have  very  little  of  the  brown,  be¬ 
ing  principally  black  and  white.  The  legs  are  yellow',  ftrong,  and 
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deenkibnd  feau!'cr,ed  but  ^tlebelow  the  knees.  The  claws  afe  ofa 
T  !aCk-  V'n\la;PC  and  ftron?>  and  hook  into  a  perfetf 
.  »r:Ie.  It  s  principal  food  is  fi(h,  which  it  takes  as  they  are 

watTrTg|neVuhe  fUrfarCe’  bvdar!inS  ”P°n  them  :  ir  alfo  preys  on 
fKcir'r  t'7r»1eV  are  ^ound  'n  Ureat  Britain  and  Ireland. 

.• ,  fr' k’  Ossiculum,  little  bone ;  a  diminutive  of  os.  bone.  In 
ic  enfe  the  term  is  frequently  ufed  by  anatomifts. 
otanifts  alfo  affume  ofjiculiwi  for  the  (tone  of  a  cherry,  plum. 

apricot,  or  any  other  ftone  fruit.  *  F  ’ 

SSICULA  audit  ana ,  in  anatomy,  are  four  little  bones  contained 
the  hearing  °f  ^  tvmPanum*  or  barreI  iA'  che  ear,  and  afiifting 

OSSIFICATION,  in  animal  oeconomv,  the  formation  of  the 
ooncs  ;  but  more  efpee.ally  the  converfion  of  parts  naturally  foft  to 
tne  hardnefs  and  confiftency  of  bones. 

OS  1  EOCOLLA,  in  natural  hiflory,  though  fuppofed  bv  many 
to  be  an  earth,  is  truly  a  crufted  kind  of  fpar,  debafed  by  earth,  and 
therefore  not  tranfpa rent.  It  is  ufually  found  coating  over  vegetable, 
or  other  bodies,  in  form  of  incruftations  ;  fo  that  the  true  ofteocolla 
is  a  tubular  cruftaceous  fpar,  of  a  very  foul  and  coarfe  texture,  and 
caine.s  with  it  much  more  the  apearance  of  a  marie,  than  ofa 
fpecies  of  fpar. 

1  ™affes.of  ofteocolla,  though  regularly  of  the  fame  figure,  are 
'  er.'  (  1  erent  in  fize  ;  feme  of  them  being  not  thicker  than  a  crow- 
quill,  and  others  of  five  or  fix  inches  diameter:  it  is  always,  how’- 
ever,  of  a  tubular  figure,  and  wrinkled  and  rough  furface. 

Ofteocolla  is  frequent  in  Germany,  where  it  is  found  buried  near 
the  furface  of  the  earth,  fometimesin  ftrata  of  fand,  but  more  fre¬ 
quently  among  marks':  it  fhould  be  chofen  for  ufe,  the  pureft  that 
can  be  had,  of  a  pale  brown  colour,  and  of  a  tolerably  clofe  and 
firm  texture. 

It  has  long  been  famous  for  bringing  on  a  callus  in  fradfured 
bones  ;  it’s  name  ofteocolla  fignifving  the  bone-glue,  or  bone-binder. 
It  is  alfo  recommended  as  a  d  1  u  re  tic,  and  as  good  i  n  the  fluor  alb  us ; 
but,  at  prefent,  little  regard  is  paid  to  it ;  fince,  if  it  has  anv  vir¬ 
tues,  they  muft  be  wholly  owing  to  a  fpar,  which  may  be  given  to 
greater  advantage  in  a  purer  form.  See  the  article  Spar. 

OSTEOLOGY,  that  branch  of  anatomy  which  treats  of  the 
bones.  See  the  article  Bone. 

The  objects  o i  ofleology  are  the  bones,  whether  they  be  recent  or 
dried,  whether  they  are  belonging  to  an  infant  or  an  adult;  and 
with  the  bones  are  to  be  confidered  their  periofteum,  medulla  or 
marrow,  the  ligaments,  and  the  cartilages. 

The  ftudy  of  the  bones  is  to  be  confidered  in  two  lights,  as  theo¬ 
retical,  or  as  practical,  in  the  ftrft  fenfe,  ofleology  only  extends  to 
the  external  conformation  and  ufe  of  the  bones  ;  whereas,  in  the 
latter  or  practical  fenfe,  it  comprehends  the  more  intimate  knowr- 
lege  of  their  interior  (trudture  and  conned!  ions.  1 .  If  their  internal 
parts  are  the  fubjects  of  inquiry,  they  are  to  be  cut  or  broken.  2. 
If  the  articulations  are  to  be  examined,  the  ligaments  and  cartilages, 
as  well  as  the  articulations  themfelves,  muft  be  difledled  and  care¬ 
fully  obferved.  3.  If  the  making  a  (keleton  be  the  intent,  then 
their  preparation  and  prefervation  come  into  this  branch.  See  the 
Syftem  of  Anatomy,  p.  no,  m  •  alfo  Plate  147. 

OS  1  RACISM,  in  Grecian  antiquity,  denotes  the  banifhment  of 
fuch  perfons  whofe  merit  and  influence  gave  umbrage  to  the  people 
of  Athens,  left  they  (liould  attempt  any  thing  againft  the  public  li¬ 
berty.  It  was  fo  called  becaufe  the  people  voted  a  perfon’s  banifh¬ 
ment,  by  writing  his  name  on  (hells,  called  in  Greek  orfxxov,  and 
calling  them  into  an  urn. 

OSTRICHES,  in  natural  hiflory,  a  name  given  by  authors  to 
the  foflile  ov  fters,  common  in  many  parts  of  England.  Thefe  are  of 
various  (hapes  and  kinds  ;  and  the  name  is  by  fome  authors  made 
tofigrtify  the  fhell  itfelf,  when  preferved  in  it’s  native  (fate  and  con¬ 
dition;  as  is  the  cafe  with  thofe  found  about  Woolwich  and  Black- 
heath  ;  and  by  others,  the  Hones  caft  or  formed  in  thofe  (hells,  or 
in  cavities  from  whence  they  have  been  wafhed  away  and  diffolved  : 
in  both  thefe  cafes  the  ftone  carries  the  exadi  refemblance  of  the 
(hell,  even  in  it’sniceft  lineaments;  in  the  firft  cafe,  carrying  every 
mark  of  the  infide  ;  in  the  other,  of  the  outer  furface.  We  have 
this  ftone  in  great  plenty  in  many  parts  of  England  ;  and  it  is  very 
famous  in  fome  places,  for  it’s  virtues  in  cafes  of  the  gravel,  and  the 
like  complaints.  See  Plate  57,  Clafs  IX. 

It  is  to  be  obferved,  that  all  foflile  (hells,  and  particularly  the  la- 
pides  Judaici,  or  Jew’s  flones,  which  have  been  the  fpines  of  fea 
echini;  have  been  efteemed  diuretics,  and  good  in  the  ftone  and 
gravel.  Among  the  ancients,  Diofcorides,  Pliny,  and  all  the  reft 
recommend  them  highly.  Dr.  Home,  in  the  Philof.  Tranf.  fays, 
it  rather  dilfolves  the  little  (tones,  than  forces  them  out,  as  not  be¬ 
ing  remarkably  diuretic.  He  adds,  that  he  preferibes  it  in  powder, 
with  a  third  part  of  (lores  chamaemeli.  The  dofe  is  from  half  a 
drachm  to  a  whole  one  in  white  wine. 

Ostracitis  is  alfo  the  name  of  a  kind  of  cadmia,  found  at 
the  bottom  of  the  furnaces  where  copper  is  purified.  It  is  very 
heavy,  and  in  ftrudfure  refembles  an  oyltcr-ftieli ;  whence  it’s  name. 
It  is  efieemed  aftringent  and  deterfive  ;  and  is  an  ingredient  in  fe- 
vera!  unguents. 

OSTRICH, flruthio,  in  ornithology,  according  to  Linnaeus,  makes 
a  diftindt  genus  of  birds  of  the  order  of  gralla,  the  charadfers  of 
which  are,  that  it’s  beak  is  of  a  conical  (hape,  it’s  noftrils  ovated, 
it’s  wings  unfit  for  flight,  and  it’s  feet  formed  for  running.  He  enu¬ 
merates  three  fpecies.  Sec  Plate  ly,,  fig-  39- 

The  camel  ojlrich  is  the  tailed  of  all  the  bird  kind,  meafuring  fe¬ 
ven  or  eight  feet  when  it  (lands  erefl ;  it’s  head  is  limple,  or  not 
ornamented  w  ith  the  appendages  which  are  common  to  moll  birds 
of  this  order  ;  it’s  legs  are  very  long  and  naked  ;  and  the  ftrudlure 
of  the  foot,  having  only  two  toes,  is  particular.  It  often  lays  fifty 
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eggs  in  thefand,  which  it  fits  upon  only  in  the  night.  The  other  1 

fpecies  are  the  cassowary  and  nhanduguacu.  ^  1 

OTALGIA,  (from  ear,  and  aofo;,  pain,;  in  memcine,  de¬ 

notes  the  ear-ach,  or  a  pain  in  the  ear,  efpecially  that  in  the  Hi  the  t 

parts  of  the  auditory  parts.  r  , 

OT  TER,  lutra,  in  zoology,  a  genus  of  quadrupeds,  of  the  order 
of  the  face  the  charafters  of  which  are  thefe  :  the  fore  teeth  of  the 
upper  jaw  are  ftrait,  diftinft.and  acute  ;  thofeofthe  under  jaw  are 
obtufe,  and  Hand  clofe  together;  the  ears  arefituated  lower  than  the 
eyes,  and  the  feet  furnilhed  each  with  five  toes,  and  are  palmated  or 
formed  for  fwimming.  See  Plate  73,  fig.  4.5. 

Of  this  genus  there  are  two  fpecies,  1.  1  he  common  nWir ,  with 
all  the  toes  of  an  equal  length  :  this  is  a  very  fierce  animal,  three 
feet  in  length,  including  the  tail.  2.  The  Bralilian  otter ,  with  the 
inner  toe  (horter  than  all  the  reft.  Tnis  is  fomewhat  larger  than 
the  former  fpecies.  , 

The  otter  has  an  admirable  fmell,  whereby,  fome  fay,  he  will  di- 
redfly  wind  a  fifh  in  the  water  a  mile  or  two  off ;  and  is  a  molt  per¬ 
nicious  bead  to  a  fifh-pond,  his  dexterity  at  diving,  and  haunting 
under  water,  being  fuch,  that  fcarceany  fifhean  efcape  him  :  if  by 
painful  hunting  alhore,  he  cannot  fill  his  belly,  he  will  feed  on  herbs, 
fnails,  or  frogs,  and  kill  lambs,  fucking  pigs,  and  poultry.  He  will 
fwim  a-filhing  two  miles  together,  always  againff  the  fiream,  that 
when  his  belly  is  full,  the  current  may  carry  him  down  again  to  his 
lodging,  which  is  always  near  the  water,  and  artificially  built  with 
boughs,  fprigs,  and  Hicks,  couched  together  in  fine  order.  1  his 
creature,  is  capable  of  being  fo  tamed,  as  to  follow  his  mailer  like  a 
dog ;  and  even  to  fifh  for  him,  and  return  with  his  prey.  "1  he  flefli 
is  rank  and  fiihy,  therefore  not  eaten  with  us,  but  is  a  pretty  common 
food  among  the  Germans.  1 1  brings  four  or  five  young  at  a  lime. 

The  fkin  of  this  animal  is  very  valuable.  The  belt  furs  are 
brought  from  the  northern  parts  of  Europe  and  America. 

Otter,  Jia,  is  larger  than  the  common  fort,  has  a  rougher  coat, 
very  black  and  glolTy,  with  a  foft  down  beneath  if. 

OTTOMAN,  or  Othoman,  an  appellation  given  to  the  em¬ 
pire  of  the  Tuiks,  or  rather  to  their  emperors,  from  Othomannus,  or 
Of  man,  the  firft  prince  of  the  prefent  family. 

OTTUPULA,  in  the  Italian  mufic,  fignifies  oftuple,  or  the  mea- 
fure  of  four  times:  it  is  marked  with  a  (emicircle  C  ;  and  fometimes 


thus  :  £1  when  it  is  to  be  played  very  quick. 


In  this  time,  eight 


quavers  are  contained  in  a  bar.  But  it  often  happens,  that  fuddenly, 
inftead  of  two  quavers  for  every  time  of  the  bar,  three  are  required  ; 
this  is  called  dodecupla.  It  is  enough  to  place  a  3  over  three  quavers, 
or  notes  of  equal  value,  to  fhew  that  the  meafure  muff  be  changed  ; 
and  when  this  3  is  omitted,  it  fufficiently  demonllrates  the  meafure 
to  be  ottupula  again  :  this  makes  what  is  called  by  the  Italians  ottu- 
pula  e  dodecupla. 

Corelli,  in  the  lad  movement  of  his  tenth  fonata,  opera  terza, 
very  often  ufesan  8  after  the  dodecupla,  to  fhew,  that  the  triple  there 
is  changed  to  common  time. 

OVA,  in  the  human  anatomy,  are  little  fpherical  bodies,  in  form 
of  bladders  or  bubbles  :  confiding  each  of  two  concentric  membra- 
nulas,  replete  with  a  limpid  humour,  like  the  white  of  an  egg,  found 
under  the  external  membrane  of  the  ovaries  of  women,  and  con¬ 
nected  to  the  minute  orifices  of  the  velkles  that  compofe  the  fub- 
ltance  of  the  ovaries  themfelves,  by  a  calix. 

Ova,  in  architecture,  are  ornaments  in  form  of  eggs,  carved  on 
the  contour  of  the  ovolo,  or  quarter  round  ;  and  feparated  from  each 
other  by  anchors  or  arrow-heads.  The  Englifh  ufually  call  thefe 
ornaments  eggs  and  anchors.  See  Plate  157,  fig.  10. 

OVARY,  ovarium,  in  anatomy,  that  part  of  a  female  animal  j 
wherein  the  ova  and  eggs  are  formed  and  lodged.  See  Plate  8o,  fig. 

1 1 ,  lit.  h  h. 

The  ovaries  in  women  are  alfo  called  tefles  muliebres,  female  teflicles, 
from  their  ufe,  which  the  ancients  fuppofed  analogous  to  that  of 
the  tellicles  in  men. 

'They  are  two  in  number,  lying  near  the  ends  of  the  Fallopian 
tubes,  two  fingers  didant  from  the  uterus,  to  which  they  are  con¬ 
nected  by  a  drong  ligament,  called  vas  deferens,  and  in  fome  mea- 
lure  by  the  Fallopian  tubes,  and  the  broad  ligament  about  the  region 
of  the  ileum. 

They  are  fadened  to  the  peritonaeum  by  the  fpermatic  veffels ;  by 
which  means  they  are  kept  fufpended  about  the  fame  height  with 
the  fundus  uteri. 

Their  figure  is  femioval ;  their  furface  fomewhat  uneven ;  their 
fize  different  in  different  dages  of  life.  At  the  time  of  puberty, 
when  larged,  they  ufually  weigh  about  a  dram  and  a  half. 

I  hev  are  covered  with  a  common  membrane  from  the  perito¬ 
neum  ;  their  fubdance  is  whitffh,  compofedof  a  number  of  little 
thin,  membranous,  and  flender  fibres,  interwoven  with  arteries, 
veins,  and  nerves. 

Among  thefe  fibres  and  veffels  are  interfperfed  a  number  of  little 
round  bodies,  like  bladders,  full  of  a- limpid  fubdance,  and  called 
ova  or  eggs,  of  great  ufe  in  generation. 

OVARIUM  of  fijhes.  All  fidi  ha \eovaria,  but  they,  as  well  as 
the  eggs  they  contain,  differ  greatly  in  the  different  kinds,  in  num¬ 
ber,  lituation,  figure,  and  drufture. 

OVATION,  in  Roman  antiquity,  a  lefs  triumph,  allowed  to 
commanders  for  victories  won  without  the  effufion  of  much  blood  • 
or,  lor  defeating  a  mean  and  inconfiderable  enemy.  The  fhow  ge¬ 
nerally  began  at  the  Albanian  mountain,  whence  the  general,  with 
his  retinue,  made  his  entry  into  the  city  on  foot,  with  rriany  flutes 
or  pipes  founding  in  concert  as  he  paffed  along,  and  wearing  a  gar¬ 
land  of  myrtle  as  a  token  of  peace.  The  term  ovation,  according 
tobervius,  is  derived  from  oves,  Iheep,  becaufe  on  this  occafion  the  . 
conqueror  facrificcd  a  fheep,  as  in  a  triumph  he  facrificed  a  bull. 


OVEN,  or  Affiay-oven.  See  the  article  Assay -Oven,  p.  238. 

OVER  -blow,  amongfeamen,  is  when  the  wind  blows  fo  very  hard, 
that  the  (hip  can  bear  no  top-fails. 

Over -done,  in  the  manege.  A  horfe  is  fiid  ro  be  over-done,  or 
outre,  when  his  wind  and  drength  are  broken  and  exhauded. 

OVERFLOWING  of  lands,  among  hufbandmen,  is  commonly 
effefted  by  diverting  the  dreams  of  rivers,  brooks,  land-floods,  or 
fprings,  or  fome  part  of  them,  out  of  their  natural  channel  ;  but 
where  dreams  lie  too  low  for  this,  they  are  made  ufe  of  to  turn  fuch 
engines  as  may  raife  a  fufficient  quantity  of  water  to  do  it. 

The  bed  and  cheaped  engine  for  effecting  this,  is  that  called  the 
Persian  wheel;  which  may  be  made  of  any  fixe,  according  to  the 
height  the  water  is  to  be  raffed  to,  and  the  drength  of  the  dream  by 
which  it  is  turned.  The  wheel  is  placed  fo,  that  it’s  bottom  on’y 
is  immerfed  in  the  dream  ;  and  there  are  open  boxes  at  it’s  cogs; 
thefe  are  all  filled  one  after  another  with  water,  which  is  raile  d  with 
them  to  the  upper  part  of  the  wheel’s  circuit,  and  then  naturally 
empties  itfelf  into  a  trough  which  carries  it  to  the  land. 

When  there  are  not  dreams  to  turn  this  wheel,  the  farmers  have 
rccourfeto  pumps,  and  other  engines,  moved  by  wind.  Lands  that 
lie  near  brooks  give  more  frequent  opportunities  for  thefe  practices, 
than  tbofe  which  are  near  rivers;  the  brooks  having  greater  falls, 
and  the  river  running  more  flow  and  level  ;  but  W'hen  it  can  be  ef¬ 
fected  by  the  water  of  large  rivers,  the  land  is  yet  more  inrichcd  by 
ir,  thefe  waters  being  more  fruitful  than  the  others; 

When  the  water  is  by  this  engine  thrown;  into  the  trough,  it  is  to 
be  conduced  by  it  to  the  highefl  part  of  the  land ;  and  when  that  is 
fufficiently  flooded,  the  water  is  to  be  let  into  a  large  but  not  deep 
trench,  fcveral  fmall  ones  running  out  of  which  to  all  parts  of  the 
land,  may  convey  it  every  where,  and  every  part  may  be  inriched  by 
it.  It  is  always  proper  to  contrive  this  matter  fo,  that  the  overflow¬ 
ing  may  be  often  repeated,  and  the  water  quickly  carried  off';  for 
when  it  is  differed  to  lie  long  upon  the  land  in  w-ater,  it  is  apt  to 
breed  ruflies  and  other  coarfe  plants  in  the  ground. 

Cold  clay  lands,  and  other  drong  lands  that  lie  flat,  will  only  be 
improved  by  overflowing  them  with  land  floods,  and  that  only  in 
dimmer,  when  the  feafon  is  very  dry.  Thefe  lands  will  not  bear 
water  in  fuch  quantity  at  any  other  time,  becaufe  it  will  not  foak 
into  them  eafily  ;  and  it  is  for  the  contrary  reafon,  that  the  light  and 
fpongv  lands  are  always  mod  improved  by  overflowing. 

Over  -grown,  in  fea  language.  When  the  waves  of  the  fea  grovr 
high,  the  failorscall  it  a  rough  fea;  but  when  the  furges  and  billows 
grow  vadly  high,  then  it  is  an  over-grown  fea. 

Over -haul.  A  rope  is  faid  to  be  over-hauled,  when  drawn  too 
did',  or  hauled  the  contrary  way. 

Over -hauling,  denotes  the  aft  of  opening  and  extending  the  fe- 
veral  parts  of  a  tackle,  or  other  affemblages  of  ropes,  communi¬ 
cating  with  blocks  or  dead  eyes.  It  is  ufed  to  remove  tnofe  blocks 
to  a  fufficient  didance  from  each  other,  that  they  may  be  again  placed 
in  a  date  of  aftion,  fo  as  to  produce  the  effect  required. 

Over -hauling  is  alfo  vulgarly  expreffed  of  an  examination  or  in- 
fpection  into  the  condition  of  a  perfon  or  thing. 

OVER-MASTED,  denotes  the  date  of  a  (hip,  w-hofe  mads  are 
too  high,  or  too  heavy  for  the  weight  of  her  hull-  to  counterbalance. 

OVER-RAKE,  in  fea  language.  When  a  lhip,  riding  at  anchor, 
fo  over-beats  herfelf  into  a  head-fea,  that  lhe  is  walked  by  the 
waves  breaking  in  upon  her  ;  they  fay,  the  waves  over-rake  her. 

OVER-REACH,  in  the  manege,  is  when  a  horfe  (trikes  his  hind 
feet  againd  his  fore.  The  word  is  alfo  ufed  for  a  drain,  or  painful 
fwelling,  of  the  mafter-finewof  a  horfe;  occafioned  b y fu c n over -reach . 

OVER-RULING,  an  objection ,  in  law,  the  rejecting  or  fetting 
it  afide  by  the  court. 

OVERSEERS  of  the  poor,  are  public  officers  appointed  by  da- 
tute  in  every  parilh,  to  provide  for  the  poor  therein  ;  and  fometimes 
they  are  two,  three,  or  four,  according  to  the  extent  of  parifhes. 

Their  office  and  duty,  according  to  dat.  43  Eliz.  arc  principally 
thefe :  fird,  to  raife  competent  fums  for  the  neceffary  relief  of  the 
poor,  impotent,  old,  and  blind,  and  fuch  as  are  not  able  to  work ; 
and,  fecondly,  to  provide  for  fuch  as  ^re  able,  and  fuch  as  cannot 
otherwife  get  employment :  but  this  latter  part  of  their  duty,  which, 
according  to  the  wife  regulations  of  that  falutary  datutc,  fhould  go 
hand  in  hand  with  the  other,  is  now  mod  (hamefully  neglefted. 

Over -fet,  or  over-throw,  in  fea-language.'  A  (hip  is  faid  to  over- 
fit  when  her  keel  turns  upwards;  which  misfortune  happens  either 
by  bearing  too  much  fail,  or  by  grounding  her,  fo  that  (he  falls 
upon  one  fide. 

Over -laying  of  children  may  be  prevented  by  a  machine  called 
arcuccio.  See  that  article. 

OVER!',  open.  Thus,  an  overt -a£t,  in  law,  fignifies  an  aft  ca¬ 
pable  of  being  manifeded  or  proved.  An  overt- word  is  a  plain, 
open  word,  not  to  be  midaken. 

OVERTURE,  orOuVERTURE,  opening,  or  preluding  ;  aterm 
ufed  for  the  folemnities  at  the  beginning  of  a  public  aft  or  cere¬ 
mony  ;  as  of  an  opera,  tragedy,  concert  of  mufic,  See.  'The  over¬ 
ture  of  the  theatre,  or  fccne,  is  a  piece  of  mufic,  ufually  ending  with 
a  fugue.  The  overture  of  a  jubilee  is  a  general  proceffion,  Sec. 

OVIPAROUS,  in  natural  hiltbry,  a  term  applied  to  fuch  ani¬ 
mals  as  produce  their  young abovo,  from  eggs  ;  as  birds,  infefts,  &c. 

Oviparous  animals  may  be  defined  to  be  fuch  as  conceive  eggs, 
which  they  afterwards  bring  forth,  and  from  which,  by  the  incubation 
of  theparent,  orfomeother  principleof  warmth,  and  fermentation,  at 
length  arife  animals;  which,  after  they  have  fpent  the  moidureor 
humour  they  were  furrounded  withal,  and  are  grown  to  a  fufficient 
bulk,  firmnefs  and  drength,  break  their  (hell,  and  come  forth. 

The  oviparousk'mA,  fide  birds,  include  divers  fpecies'of  animals; 
as  ferpents,  lizards,  tortoifes,  crabs,  lobders,  frogs,  &e,  See  Egg, 

OUNCE,  unci  a,  a  little  weight,  the  (ixteenth  part  of  a  pound 
avoirdupois  j  and  the  twelfth  ot  a  pound  troy.  1  he  ounce ^von- 
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dupois  is  divided  into  (ixteen  drachms  :  the  ounce  troy  into  twenty 
penny  weights,  and  the  pennyweight  into  twenty-four  grains. 
Gold,  filver,  lilk,  dec.  are  fold  by  the  ounce. 

OVOLO,  or  Ovum,  in  architecture,  a  round  moulding,  whofe 
profile,  or  fweep,  in  the  Ionic  and  Compofite  capitals,  is  ufually  a 
quadrant  of  a  circle  :  whence  it  is  alfo  commonly  called  the  quar¬ 
ter-round.  It  was  ufually  enriched  with  fculpture  by  the  ancients, 
in  the  form  of  chefinut-fhells  ;  whence  Vitruvius  and  others  called 
it  echinus,  i.  e.  chejlnut -Jbeil.  See  Plate  15 7,  Jig.  £,  and  Jig.  25,  No. 
5.  See  alfo  the  article  Moulding. 

Among  us,  it  is  ufually  cut  with  the  reprefcntation  of  eggs  and 
anchors,  or  arrow-heads  placed  alternately. 

OUROLOGY,  in  medicine,  a  treatife  or  difcourfe  on  the  fubjedt 
of  urine.  The  contents  of  the  urine  are  of  three  kinds  :  the  fedi- 
ment  or  matter  fubfiding  to  the  bottom  ;  the  matter  hanging  in  the 
middle  ;  and  the  matter  fwimming  at  the  top.  Thefe  differ  accord¬ 
ing  to  their  degrees  of  weight,  and  in  all  thefe  the  phyfician  is  to 
obferve  the  fubtlance,  colour,  uniformity,  and  likenefs.  For  ex¬ 
ample  :  the  beft  fediment  is  that  which  is  moderate  in  fubftance 
and  quantity,  white,  uniform,  and  alike  both  for  matter  and  time. 
We  are  not  toexpeft  a  fediment  in  the  urine  in  all  difeafes;  and  in 
fome  a  thinner,  in  others  a  thicker  fediment  is  the  bell  fymptom. 
Among  all  the  appearances  of  the  middle  and  the  top  of  the  urine, 
the  worft  is  that  of  a  fort  of  clouds  forming  themfelves  in  the 
urine,  and  rifing  to  the  top  intirely.  Thefe  are  the  (igns  of  light- 
headednefs,  and  often  of  death  itfelf. 

Befides  thefe,  which  are  the  general  contents  of  urine,  there  are 
panicular  ones ;  fuch  as  mealy  matter,  feales,  coagulated  blood,  pu¬ 
rulent  matter,  afhes,  flime,  pieces  of  feeming  flelhy  matter,  fmall 
hairs,  woolly  filaments,  fly  ing  dull,  tough  fluff  adhering  to  the  Tides 
of  the  veffel,  and  refembling  tne  webs  of  fpiders,  bladders,  froth, 
fat,  or  cream-like  fubltances,  and  finally  fandy  or  ftony  matter. 
This  laid  is  the  molt  frequent  of  all,  and  is  of  two  kinds;  the  one 
found  in  the  body  ;  the  other  only  feparated  from  the  urine  after  it 
is  difenarged.  It  is  of  great  confequence  to  know  thefe,  as  they  give 
great  light  into  the  nature  of  nephritic  complaints.  The  fandy  mat¬ 
ter,  generated  in  the  body,  always  precipitates  itfelf  to  the  bottom 
in  the  urine,  as  foon  as  it  is  made,  and  remains  loofe  in  it ;  but  the 
other  only  feparates  from  it  in  the  pot,  and  adheres  to  the  Tides  of 
it  in  form  of  a  fort  of  crult.  It  lias  been  fuppofed  by  many,  that 
prefagesof  the  flone  may  be  made  from  thefe  feparations  from  the 
urine,  but  there  is  no  certainty  in  it ;  only  this,  that  thofe  who  have 
been  ufed  to  void  grains  of  fand,  if  they  fuddenly  leave  it  off,  and 
from  that  time  begin  to  make  a  whitifh  and  thin  urine,  may  be  fuf- 
pe£led  to  have  a  ftone  breeding  within  them. 

The  nature  of  the  fand,  voided  at  times  by  people  afffdted  with 
the  ftone,  may  ferve  as  a  guide  to  judge  of  the  nature  of  the  difeafe. 
When  it  is  hard  and  red,  the  ftone  is  likely  to’ be  fituated  in  the 
bladder ;  if  hard  and  white,  the  kidneys  are  likely  to  be  the  feat  of 
the  diforder.  See  the  article  Urine.  . 

OUTHOUSES,  fuch  as  belong  and  adjoin  to  dw'elling-houfes. 

OUTLAW,  one  deprived  of  the  benefit  of  the  law,  or  put  out  of 
the  king’s  protection.  Where  an  original  writ,  and  the  writs  of 
Capias,  Alias,  and  Pluries,  have  been  iffued  againft  a  perfon,  and 
are  returned  by  the  fheriff,  Non  ejl  inventus,  and  after  proclamation 
made  for  him  to  appear,  dec.  if  he  omits  fo  doing,  he  then  becomes 
outlawed.  No  perfon  but  the  lheriff,  oji  a  lawful  warrant,  may  put 
a  perfon  outlawed  to  death.  An  infant  under  age,  or  a  woman  who 
is  never  fvvorn  to  allegiance,  cannot  bo  an  outlaw,  though  the  lat¬ 
ter  is  faid  to  be  waived. 

OUTLAWRY,  is  w'here  a  perfon  is  outlawed,  and  on  that  ac¬ 
count  lofes  the  benefit  of  a  fubjedt. 

The  proccfs  of  outlawry  lies  in  indiftments  of  treafon  or  felony, 
and  alfo  of  trefpais  vi  arrnis,  confpiracy,  &c.  And  by  ftatute, 
perfons  may  be  outlawed  in  many  civil  actions,  as  debt,  cafe,  cove¬ 
nant,  &c.  On  an  outlawry  for  felony,  the  perlon  forfeits  hi's  lands, 
.goods,  and  chattels  ;  in  perfonal  actions,  the  goods  and  chattels  of 
the  perfon  are  only  liable,  and  they  are  forfeited  to  the  king,  w  ith 
the  profits  of  his  chattels  real,  by  a  neceffary  confequence,  that  the 
party,  being  extra  legem,  is  therefore  incapable  to  take  them  himfelf. 
In  the  cafe  of  eitlur  treafon  or  felony,  an  outlawry  may  be  reverfed 
by  writ  of  error,  or  plea;  and  the  judgment  upon  the  reverfal  is, 
that  the  party  lha.Il  be  reftored  to  all  that  he  loft,  &c.  however,  he 
muft  plead  to  the  indictment  againft  him.  If  a  party  outlawed  in  a 
civil  caufe,  does  come  in  gratis,  on  the  return  of  the  Exigent,  Alias, 
or  Piuries,  he  may,  by  motion,  reverie  the  outlawry,  without  put¬ 
ting  in  of  bail ;  but  in  cafe  he  comes  in  upon  a  Cepi  corpus,  he  ihall 
not  be  permitted  to  do  it,  unlefs  he  appear  in  perfon,  or  give  bail 
to  the  lheriff  for  his  appearance  oh  the  return  ot  the  Cepi • 

When  an  outlawry  is  after  judgment,  it  cannot  be  reverfed,  till 
fatisfaclion  is  acknowlegcd  of  record  by  the  plaintiff,  or  the  defen¬ 
dant  has  brought  the  money  recovered  into  court :  and  on  reverfal 
of  an  outlawry,  the  plaintiff  may  declare  againft  the  defendant  for 
the  fame  matter,  in  two  terms,  on  a  new  original,  and  in  another 
countv  befides  that  wherein  the  aCtion  was  firlt  laid. 

OU  FLICKER,  in  a  fhip,  a  fmall  piece  of  timber  made  faft  to 
the  top  of  the  poop,  and  Handing  out  right  aifern. 

OUT-RIDERS,  certain  bailiffs-errant,  that  are  employed  by 
(heriffs  to  ride  to  the  farthermoft  parts  of  counties,  or  hundreds,  in 
order  to  fummon  people  more  fpeedily  to  county-courts,  &c. 

OUT-RIGGER,  in  a  fhip,  a  ftrong  beam  of  timber,  of  which 
there  are  feveral  fixed  on  the  lide  of  a  lliip,  and  projecting  trom  ir, 
in  order  to  fecure  the  malts  in  the  adt  of  careening.  1  he  term  fome- 
times  denotes  a  fmall  boom,  occafionally  uled  in  the  tops,  to  thruft 
out  the  brcall  back-ftavs  to  windward,  in  order  to  increale  their 
tcnlion,  and  thereby  give  additional  fecurity  to  thetop-maft. 

OUZELL,  or  king  Ouzell,  in  ornithology,  a  kind  ot  black 
bird,  remarkable  for  a  white  ring  about  it’s  neck.  Sec  Piute  33, 
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Ouzell,  ro/e- coloured,  is  about  the  lize  of  a  Hare  ;  the  bill  at  the 
point  is  black,  but  at  the  bafe  of  a  dirty  flefh-colour ;  the  head  is 
adorned  with  a  crelt  hanging  backwards  ;  and,  with  the  ereft,  neck, 
wings,  and  tail,  are  black,  glolfed  w  ith  a  changeable  blue,  purple, 
and  green  ;  the  bread,  belly,  back,  andleffer  coverts  of  the  wings, 
arc  ot  a  rofe-colour,  mixed  with  a  few  fpots  of  black  ;  the  legs  of  a 
dirty  orange-colour.  It  is  found  in  Lapland,  Italy,  and  Svria ; 
about  Aleppo  they  call  it  the  locuft-bird.  See  Plate  3 \.Jig.  40. 

OWL,  or  Owlet,  Jlrix,  in  ornithology,  a  genus  ot  biids  of  the 
hawk-kind.  The  head  is  large  and  round  ;  the  hill  ftrong  and 
hooked,  without  cere ;  the  noftrils  are  covered  with  briftly  feathers  ; 
the  eyes  and  ears  are  large,  and  the  tongue  bifid. 

Owl,  brown  or  ivy.  It’s  beak  is  of  a  pale  horn  colour,  and  fhorf, 
but  the  opening  of  it’s  mouth  is  very  wide  ;  it’s  eyes  are  remark¬ 
ably  large  and  protuberant,  nearer  to  it's  cars  than  in  any  other  ani¬ 
mal,  and  the  apertures  of  it’s  ears  are  very  large  and  covered  with 
a  membrane;  the  colour  of  the  back,  head,  coverts  of  the  wings, 
and  fcapular  feathers  arc  of  a  fine  tawny  red,  elegantly  fpotted  and 
pow  dered  with  dulky  fpots  of  various  lizes  ;  on  the  coverts  of  the 
wings,  and  on  the  feapuiars  are  feveral  large  white  fpots  ;  the  co¬ 
verts  ot  the  tail  are  tawnv,  without  any  maiks:  the  tail  is  barred 
anti  fpotted  wfith  pale  red  and  black  ;  the  bread  and  bcllv  are  yel- 
lowifh,  mixed  with  white,  and  marked  with  narrow  black  ftrokes 
pointing  downwards  ;  and  the  legs  are  covered  with  feathers  down 
to  the  toes.  I  his  we  call  the  Jfrecch-ouil ;  to  which  the  folly  of  lu- 
perflition  had  given  the  power  of  prefaging  death  by  it’s  cries,  e 

Owl,  churn,  is  a  moderately  laige  owl ;  it’s  head  is  not  fo  large 
in  proportion  to  the  body  as  in  the  other  owls;  it’s  beak  is  black,  and 
very  fhort ;  it’s  mouth  extremely  wide,  and  irides  hazel  ;  the  plu¬ 
mage  has  a  beautiful  mixture  ot  black,  white,  alh  colour,  and  ferru¬ 
ginous,  difpofed  in  lines,  bars,  and  fpots  ;  the  male  is  diftinguilhed 
from  the  female  bya  great  oval  white  fpot  near  the  end  of  the  three 
fir  ft  quill-feathers,  and  another  on  the  outermoft  feathers  of  the  tail; 
the  plumage  is  alfo  more  ferruginous  ;  the  legs  are  lhort,  fcaly,  and 
feathered  below  the  knee ;  and  the  middle  toe  is  connected  with  thofe 
on  each  Tide  by  a  Tmall  membrane  as  far  as  the  firlt  joint ;  and  the 
claw  of  the  middle  toe  is  thin,  broad,  and  ferrated.  This  bird  is 
called  goat-fucker,  from  a  vulgar  opinion  that  it  flicks  the  teats  of 
goats  ;  an  error  delivered  down  from  he  days  of  Ariftotle. 

Owl,  eagle,  is  in  fize  almolt  equal  to  an  eagle  ;  the  irides  are 
bright  yellow  ;  the  head  and  whole  body  are  finely  varied  with  lines 
and  fpots  of  black,  brown,  cinereous,  and  ferruginous:  the  wings 
are  long,  the  tail  fhort,  and  marked  with  dufkv  bars;  the  legs  are 
thick,  and  covered  to  the  ends  ot  the  toes  with  a  clofe  and  full  down 
of  a  teftaceous  colour ;  and  the  claw-s  are  large,  hooked,  and  dutky. 
This  fpecies  inhabits  inaccefiible  rocks  and  delert  places,  and  preys 
on  hares  and  feathered  game. 

Owl,  horn,  or  long-eared  Owl,  nodi  u  a  aurita,  is  diftinguilhed  by 
two  clufters  of  feathers  Handing  up  over  it’s  ears,  and  refembling 
horns.  The  irides  ot  this  ipecies  are  of  a  bright  yellow,  the  bill 
black  ;  the  circle  of  leathers  furrounding  the  eyes  is  white  tipt  with 
reddiih  and  dulky  fpots,  and  the  part  next  the  bill  black  ;  the  bread 
and  belly  are  of  a  dull  yellow,  marked  with  jlender  brown  Itrokes 
pointing  downwards  ;  the  thighs  and  vent- feathers  are  of  the  fame 
colour,  without  fpots ;  the  back  and  coverts  of  the  wings  are  varied 
with  deep  brown  and  yellow ;  the  quill-feathers  of  the  lame  colour, 
having  a  broad  bar  of  red  near  the  ends  of  the  outermoft  ;  the  tail  is 
!  marked  with  dulky  and  reddifh  bars,  but  beneath  appears  afti-co- 
loured  ;  the  herns  or  ears  are  about  an  inch  long,  and  confift  of  fix 
feathers  variegated  with  yellow  and  black ;  and  the  feet  are  feathered 
down  to  the  claws.  See  Plate  34,  N°  41,  and  Horn -coot. 

There  is  alfo  a  fhort-eared  owl,  with  fmall  horns  confining  only  of 
a  (ingle  feather,  with  long  wings.  It  is  a  bird  of  pafiage,  and  has 
been  oblerved  to  vifit  Lincolnshire,  in  the  b -’ginning  of  October, 
and  to  retire  eafly  in  the  fpring;  and  therefore,  as  it  periorms  it’s 
migrations  with  the  woodcock,  it’s  fummer  retreat  is  Norway.  In 
the  day  time  it  lies  fiid  in  long  old  grafs  ;  and  the  farmers  are  fond 
of  feeing  thefe  birds  in  the  fields,  as  they  clear  them  from  mice. 

Owl,  little,  Jlrix paJJerina,  is  an  elegant  fpecies,  fcarcely  exceed¬ 
ing  a  thrufli  in  lize,  tnough  the  fulnefs  of  it’s  plumage  makes  it  ap¬ 
pear  larger.  The  irides  are  of  a  light  yellow  colour  ;  the  bill  of  a 
paper  colour  ;  the  feathers  that  incircle  the  face  are  white  tipped 
with  black  ;  the  head  brown  fpotted  with  white  ;  the  back  and  co¬ 
verts  of  the  wings  of  a  deep  olive  brown,  the  latter  fpotted  with 
white  ;  on  the  bread  is  a  mixture  of  white  and  brown  ;  the  belly 
is  white,  marked  with  a  few  brown  fpots  ;  the  tail  is  of  the  fame 
colour  with  the  hack,  in  each  feather  barred  with  white,  and 
adorned  with  circular  white  fpots;  the  legs  and  feet  are  covered 
with  feathers  down  to  the  claws. 

Owl,  white ,  or  common  barn  or  church  Owl,  is  a  domcftic  fpecies, 
inhabiting  barns  and  outhoufes  ;  and  very  ufetul  in  clearing  thofe 
places  from  mice:  at  twilight  it  vilits  the  fields,  and  (kirns  along 
the  ground  in  fearch  of  field-mice;  and  in  the  breeding  fealen 
reforts  to  the  eaves  of  churches,  holes  in  lofty  buildings,  cr  hollows 

of  trees.  , 

A  circle  of  ftfft  white  feathers  furrounds  the  eyes  o!  this  bird  ; 
the  upper  part  of  the  body,  the  coverts,  and  fecundary  feathers  of 
the  wings  are  of  a  fine  pale  yellow  ;  on  each  fide  the  (halt  are  two 
grey  and  two  white  fpots,  placed  alternately  ;  the  exterior  tides  of 
the  quill-feathers  are  yellow  ;  the  interior  white,  marked  on  each 
fide  with  four  black  fpots  ;  the  lower  fide  ot  the  body  is  wholly 
white  ;  the  interior  tides  of  the  feathers  ot  the  tail  are  while  ,  tne 
exterior  marked  with  obfeure  dulky  bars  ;  the  legs  are  feathered 
to  the  feet ;  the  feet  covered  with  ibort  hairs  ,  and  the  edge  of  the 
middle  claw  lerrated.  This  Ipecies,  Mr.  Pennant  apprehends,  d.oes 
not  hoot,  but  fnores  and  hi  lies  in  a  violent  manner  ;  and  while  it 
flies  along  will  often  fcrcam  rnoft  tremendoufty. 

Owl  pigeon y  is  fmall  and  lhort  bodied  :  Iras  a  ibort  round  heady 
and  a  (cries  of  feathers  that  feparatc  and  open  two  way?  upon  the 
a  breau  ^ 
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breaft :  it's  moft  remarkable  character  is  it’s  beak,  the  upper  chap 
of  which  is  bent,  and  hooked  over  like  an  owl's.  It  is  of  various 
colours,  either  white,  blue,  or  black. 

OW LER,  a  mafter  of  a  (hip,  or  other  perfon  who  conveys  wool, 
Or  other  prohibited  goods,  in  the  night,  to  the  fea-fide,  in  order  to 
(hip  them  off  contrary  to  law.  The  name  is  derived  hence,  that 
like  owls  they  only  ftir  abroad  in  the  night-time. 

OWSE,  among  tanners,  is  oaken  bark,  beaten  or  ground  fmall, 
to  ferve  in  the  preparation  of  leather.  • 

OX,  bos,  in  zoology.  See  the  articles  Bos  and  Bull. 

Thesis  a  very  lerviceable  animal,  in  many  refpefts  ;  but  his 
nature  depends  wholly  on  that  of  the  bull  and  cow,  from  which  he 
is  bred.  Derbyfhire  and  Lancafhire  are  faid  to  have  the  belt  .oxen  in 
England.  Wales  and  the  lfland  of  Anglefea  afford  a  kind  that  are 
very  valuable  to  the  farmers,  as  they  will  fatten  upon  middlingland; 
and  the  Scotch  oxen  are  yet  hardier  than  thefe.  The  long-legged 
ffort  horned  cow,  of  the  Dutch  breed,  is  the  beft  for  milk  ;  but  then 
this  kind  needs  to  be  very  carefully  kept.  This  fort  of  cow  will  of¬ 
ten  yield  two  gallons  of  milk  at  a  time. 

The  largeft  oxen  are  to  be  chofen  for  work,  and  for  feeding,  but 
then  it  muft  be  where  there  is  land  rich  enough  to  maintain  them. 
When  they  are  to  draw,  care  muff  be  taken  to  match  them  well, 
both  for  height  and  ftrength  ;  for  if  one  be  flronger  than  the  other, 
the  weakeft  will  foon  be  deftroyed.  They  muft  never  be  driven  be¬ 
yond  their  natural  pace,  for  the  beating  of  them  throws  them  into 
l'urfeits,  and  many  other  difeafes.  The  time  of  putting  oxen  to  work 
is  at  three  years  old  ;  they  mull  be  worked  gently  the  firftyear,  ef- 
pecially  in  hot  weather,  and  fed  with  a  large  quantity  of  hay  :  this 
will  enable  them  to  bear  their  labour  better  than  grafs  ;  and  they 
fhould  be  always  kept  in  a  middle  Rate,  neither  too  fat  nor  too  lean. 
They  mav  be  worked  till  they  are  ten  or  twelve  years  old,  and  then 
fold. 

It  is  obferved,  that  meat  and  fair  treatment  fucceed  much  better 
with  this  animal  than  blows.  The  beft  way  to  break  a  young  offt:  to 
the  yoke  is,  to  put  him  to  it  with  an  old  tame  ox  of  about  his  own 
height  and  ftrength.  If  he  prove  unruly  after  this,  he  muft  be  kept 
hungry,  and  made  to  feed  out  of  the  driver’s  hand.  Oxen  are  rrtuch 
more  profitable  to  keep  than  horfes,  there  being  no  lofs  in  them  ; 
and  an  old  wrought  ox  fattening  as  well  as  a  young  one,  and  being 
as  good  meat.  Their  keeping  alfo  is  cheaper,  for  they  eat  no  oats  : 
their  harnefs  and  their  (hoes  alfo  are  confiderably  cheaper,  and  they 
are  not  fo  fubjefl;  to  difeafes.  They  muft  always  indeed  have  good 
grafs  and  good  hay,  and  they  are  not  fo  ferviceable  as  horfes,  when 
there  is  much  working  in  carts,  and  where  the  ways  are  good  ;  but 
for  winter  plowing,  where  the  ground  is  heavy,  an  ox  will  do  as 
much  work  as  a  horfe. 

Every  farmer,  who  can  keep  two  teams,  would  do  wifely  to  have 
one  of  them  of  horfes,  and  the  other  of  oxen  ;  it  is  much  better  to 
yoke  them  together  by  the  necks  and  breads,  than  by  the  horns  as 
fome  do  ;  and  where  a  man  keeps  an  ox  team,  he  fhould  raife  two 
oxen  and  two  cow  calves  every  year,  to  keep  up  his  ftock  ;  for  it  is 
better  for  a  farmer,  in  all  neceffary  things,  to  be  a  feller  than  a 
buyer.  Chalky  lands  fpoil  the  feet  of  oxen  more  than  any  other. 

Stealing  Oxen,  or  creatures  of  the  cx  kind,  old  or  young,  whether 
bull,  cow,  &c.  ftricftly  fo  called,  fteer,  bullock,  heifer,  or  calf,  is 
now  felony  without  benefit  of  clergy  ;  as  is  likewife  killing  any  of 
thefe,  with  an  intent  to  fteal  any  part  of  their  carcafes. 

The  difeafes  of  oxen  are  much  lefs  frequent  than  thofe  of  the  hu¬ 
man  fpecies  ;  but  wherever  they  appear,  they  ufually  become  more 
violent  after  a  time,  and  generally  are  very  contagious.  In  Italy,  in 
the  year  1711,  there  appeared  a  difeafe  among  the  oxen,  which  car¬ 
ried  off' great  numbers,  as  the  diftemper  among  us  has  done.  Many 
had  called  it  a  plague  among  the  cattle,  but  it  appeared  rather  what 
we  underftand  by  the  name  of  a  contagious  peftilential  fever,  than 
an  ahfolute  plague  ;  and  a  peculiarly  humid  feafon,  joined  with  ex¬ 
halations  of  mineral' fubftances  out  of  the  earth,  tor  fome  reafon 
which  we  cannot  comprehend,  more  frequent  than  ufual,  brought  it 
upon  thefe  creatures,  whofe  nofes  being  continually  near  the  ground, 
gave  thefe  exhalations  immediate  entrance. 

Ox-eye,  a  name  given  to^thoie  dreadful  ftorms  that  arefometimes 
met  with  on  the  coaft  of  Guiney  ;  for  at  firft  it  appears  in  the  form 
of  an  ox's  eye,  and  not  much  bigger ;  but  it  defeends  with  fuch  ce¬ 
lerity,  that  in  a  very  little  fpaceof  time,  and  often  before  they  can 
prepare  themtelves  for  it,  it  feems  to  them  to  overfpread  the  whole 
hemifphere ;  and  at  the  fame  time  forces  the  air  with  fuch  vio¬ 
lence,  that  the  (hips  are  fometimes  fcattered  feveral  ways,  fome  di¬ 
rectly  contrary,  and  fometimes  are  funk  downright. 

Ox-fy,\n  natural  hiftory,  a  fpecies  of  two-winged  fly,  bred  from 
a  fly-worm,  hatched  under  the  fkin  of  oxen,  from  the  egg  of  the  pa¬ 
rent  fly  lodged  there.  Countrymen  miftakingly  call  this  the  gad- 

The  female  of  this  fly  makes  a  number  of  fmall  wounds  in  the 
backs  of  the  horned  cattle,  and  in  each  of  thefe  depofits  an  eo-g  • 
which  is  afterwards  hatched  by  the  warmth  of  the  creature’s  bo°dy! 

I  he  places  where  they  lie  are  eafily  difeovered,  as  there  is  ever  a 
tumor  about  them,  like  that  on  the  foreheads  of  children  from  falls- 
wnhm  this,  and  under  the  thick  fldn  of  the  creature,  is  the  worm 
lodged  I  he  worms  may  at  any  time  be  diflodged  from  thefe  tu¬ 
mors,  by  a  moderate  preffure,  and  made  fo  come  out  at  the  hole  of 
t  tun?or‘  This,  though  it  appear  confiderably  too  little,  yet  an- 
wers  the  purpofe;  as  the  body  of  the  worm  well  enough  bears  pref- 
lure,  and  it  is  only  neceffary,  in  order  to  get  them  out  whole,  to 

U’sf  brody“P°”  ‘he  ““n0r’  ‘°'  thc  puIM"g  out  fefara,e 

<w!lV,nd  ‘0me  °ther  animals  fubjeeff  to  thefe  worms  in  the 
nner  as  oxen,  and  the  feveral  itages  they  go  through  in  the 

OXC ANr'  aTa,S  arc  ,h'  ‘hofeM-  the™8 

.  or  Oxgate  of  land,  is  ordinarily  taken,  in  our  old 
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law-books,  for  fifteen  acres  •,  {;eing  as  much  land  as  it  is  fuppofed 
one  ox  can  plow  in  a  year. 

OXUCI^S,  a  genus  of  foffils  of  the  clafs  of  the  Jelenitce,  but  of 
the  columnar,  not  the  rhomboidal  kind.  The  word  is  derived  from 
the  Greek  o|«,  (harp,  and  «iwv,  a  column  ;  and  expreffes  a  bodv  of 
a  columnar  form,  and  pointed  or  ffiarp  at  the  ends. 

Th efelenita  of  this  genus  confift  of  fix  equal  planes,  having  their 
top  or  bottom  no  broader  or  more  depreffeu  than  the  others  ;  and  in 
this  differing  from  the  ifchnambluces,  or  flatted  columnar  Jelenitce,  as 
they  do  from  the  jambluces,  or  cryjlaltiform,  but  broken-ended  ones, 
by  having  their  ends  naturally  tapering  off  to  a  point.  See  Plate 
55,  Clafs  II. 

OXYCRATE,  oxycratum,  in  pharmacy,  &c.  a  mixture  of  vine¬ 
gar  and  water,  proper  to  affuage,  cool,  and  refrefh  :  they  make  fo¬ 
mentations  of  oxycrate,  clyfters  of  oxycrale,  &c.  The  ufual  propor¬ 
tion  is  one  fpoonful  of  vinegar  to  five  or  fix  fpoonfuls  of  water. 

OXYCROCEUM,  in  pharmacy,  See.  a  preparation  much  ufed 
in  philters  for  fraeftures,  &c.  made  as  follows:  take  yellow  wax, 
one  pound  ;  pitch  and  galbanum,  each  half  a  pound  ;  melt  them 
over  a  gentle  fire  ;  and  then  add  of  venice-turpentine,  myrrh,  and 
olibanum,  each  three  ounces  :  faffron,  two  ounces  ;  make  them  into 
a  plaifler. 

OXYGLYCU,  a  fpecies  of  drink  prepared  of  the  fweeteft  honey¬ 
combs,  macerated  and  boiled.  The  combs  from  which  all  the  ho¬ 
ney  has  been  exprefled,  are  put  into  a  pot  with  pure  water,  and 
boiled  till  they  feem  to  have  depofited  all  their  contained  honey  in 
the  water.  This  liquor  is  to  be  kept,  and,  when  diluted  with  cold 
water,  is  to  be  drank  in  the  fummer-time,  in  order  to  remove 
thirft. 

OXYMEL,  in  pharmacy,  a  compofition  of  honey  and  vinegar, 
boiled  to  the  confiftence  of  a  fyrup.  The  word  is  derived  from 
ok®~,  vinegar,  and  honey. 

There  are  feveral  forts  of  oxymel,  whereof  the  fimple  kind  is  made 
by  boiling,  in  a  glazed  earthen  veffel,  and  with  a  gentle  fire,  two 
pounds  of  clarified  honey,  in  a  pint  of  vinegar,  to  the  confiftence  of 
a  fyrup. 

The  chief  compound  oxymels,  are  oxymel  of  garlic,  and  oxymel  of 
fquills. 

Oxymel  of  garlic  is  thus  made:  Take  of  garlic  fliced,  an  ounce 
and  an  half;  carraway  feeds,  and  fweet-fennel  feeds,  of  each  two 
drams;  of  clarified  honey,  ten  ounces  ;  of  vinegar,  half  a  pint  ; 
boil  the  vinegar  a  little  while  in  a  glazed  earthen  veffel,  with  the 
feeds  bruifed  ;  then  add  the  garlic,  and  cover  the  veffel :  after  all  is 
cold,prefs  out  the  liquor;  and,  with  the  heat  of  a  balneum,  diffolve 
in  it  the  honey. 

Oxymel  of  fquills  is  made  by  boiling  three  pounds  of  clarified  ho¬ 
ney  in  a  quart  of  vinegar  of  fquills,  over  a  gentle  fire,  to  the  confif¬ 
tence  of  a  fyrup.  , 

In  all  the  oxymels,  a  metalline  veffel  muft  be  avoided,  left  it  be 
corroded  by  the  vinegar. 

OXYMORON,  in  rhetoric,  a  fpecies  of  antithefis,  when  the 
parts  of  a  fentence  difagree  in  found,  but  are  confiftent  in  fenfe. 

In  oxymoron,  contradictions  meet, 

And  jarring  epithets  and  fubjects  greet  : 

Thus  Ovid  fays  of  Althea,  Impietate  pia  efl ;  and  we  in  Englifh, 
Proud  humility  :  this  bitter  fweet :  painful  pleafure  ! 

OXYRRHODIUM,  in  pharmacy, a  compound  medicine,  made 
of  four  or  five  parts  of  oil  of  rofes,  and  one  of  vinegar.  It  is  ufed 
in  inflammations,  and  to  dry  up  tetters. 

OXYSACCHARUM,  a  liquid  medicine,  prepared  of  fugarand 
vinegar. 

OYER,  in  law-books,  feems  to  have  been  anciently  ufed  for 
what  is  now  called  affifes. 

Oyer  and  Terminer,  a  commiffion  directed  to  the  judge  of  af- 
fife,  and.  other  gentlemen,  impowering  them  to  hear  and  determine 
all  criminal  caufes,  and  to  try  ill  offenders,  whether  for  treafon, 
felony,  or  trefpafs. 

Oyer  of  a  deed,  a  petition  to  hear  and  perufe  any  deed,  upon 
which  an  action  is  brought.  This  is  always  granted  the  defendant, 
who  may  alfo  take  a  copy  of  it,  that  he  may  confider  what  to  plead 
to  the  action. 

OYES,  a  corruption  of  the  French  Oyez,,  Hear  ye  ;  and  is  fre¬ 
quently  ufed  by  the  cryers  in  our  courts,  on  making  proclamation, 
or  to  enjoin  filence. 

OYSTER,  ojlrca,  in  zoology,  a  genus  of  bivalve  fhell-fifh,  the 
lower  valve  of  which  is  hollowed  on  the  infide,  and  gibbofe  with¬ 
out  ;  the  upper  one  is  more  flat ;  and  both  are  compofed  of  a  mul¬ 
titude  of  laminae  or  crufts,  and  ufually  fcabrous  or  rough  on  the 
outer  furface  :  fome  oyjler- (hells  are  alfo  furnifhed  with  tubercles,  er 
fpines,  and  others  are  deeply  furrowed  and  plicated  :  the  figure  of 
moft  is  roundifti,  but  in  fome  it  is  quite  irregular.  See  Plate  7 6, 
k-\  7  •  . 

Oyjlers  in  their  growth  become  fattened  to  every  folid  fubftance 
which  they  happen  to  come  into  contadt  with  ;  and  rocks,  fmall 
fiones,  wood,  lea-plants,  and  a  thoufand  other  things,  are  found  at 
times  with  oyjlers  adhering  to  them,  whofe  (hells  have  fitted  them- 
felves  to  the  form  of  the  thing  itfelf,  and  loft  their  natural  fhape. 
The  people  who  fifh  for,  and  trade  in  oy/lers,  pretend  to  diftinguifR 
two  kinds ;  one  which  is  fecund,  and  will  breed  ;  the  other,  which 
is  barren.  'They  fay,  they  dirtinguith  thefe  by  a  little  black  fringe, 
which  always  furrounds  the  good  breeding  o\Jlers. 

T  he  way  to  make  oyjlers  green  is,  to  put  them  into  fmall  pits 
where  the  water  is  about  three  feet  deep,  in  the  fait  marfhes,  and 
where  the  fun  has  . great  power ;  in  thefe  they  become  green  in  three 
or  four  days. 

The  fpecies  of  oyjlers  being  very  numerous,  they  may  be  better 
underftood  by  being  arranged  under  fome  general  heads. 

1.  Some 


l.  Some  oyflers  are  plane  and  fmooth.  2.  Some  oyfiers  are  fmooth, 
yet  foliated  on  the  furface.  3.  Some  oyflers  are  of  a  globofe  form, 
and  carry  fpines  on  their  lhells.  4.  Some  oyfiers  are  of  a  globofe 
figure,  and  jagged  with  high  raifed  lamina:.  5.  Some  oyfiers  are 
oblong  and  umbonated. 

Oysters,  fojflle.  The  greateft  bed  of  foffile  oyfiers  any  where 
known  is  that  near  Reading,  in  Berkfhire.  They  have  the  intire 
fhape,  figure,  and  are  of  the  fame  fubflance  with  the  recent  oyfter- 
fhells,  and  yet  muft  have  lain  there  for  a  long  time,  the  oldeft  hifto- 
ries  that  mention  the  place  g'ving  an  account  of  them.  They  are 
extended  over  no  fmaller  a  fpace  than  fix  acres  of  ground  ;  and  juft 
above  them  there  is  a  large  ftratum  of  a  greenifh  loam,  called  by 
fome  writers  a  green  earth,  and  by  others  a  green  fand.  It  is  com- 
pofed  of  a  crumbly,  coarfe,  and  a  very  large  portion  of  fand.  Under 
them  there  is  a  thick  ftratum  of  chalk.  They  all  lie  in  a  level  bed, 
and  the  ftrata  above  the  fhells  are  natural,  and  have  never  been  dug 
through  till  the  time  of  finding  the  fhells. 

OYSTER-yZtf//r.  Thefe  are  an  alkali  of  a  more  powerful  kind 
than  is  commonly  fuppofed,  and  probably  are  in  reality  much  better 
medicines  than  many  of  the  more  cofily  and  pompous  alcalies  of  the 
fame  clafs. 

As  oyfler-ftizWs  were  found  by  Mr.  Homberg  to  be  a  very  valuable 
medicine,  and  as  one  of  the  common  methods  of  preparing  them  is 
by  calcination,  which,  he  obferves,  cannot  but  much  impair  their 
virtues,  he  gives  the  following  method  of  preparing  them  for  taking 
inwardly,  which  was  what  he  always  ufed. 

Take  the  hollow  fhells  of  the  oyfiers,  throwing  away  the  flat  ones, 
as  not  fo  good  ;  wafh  them  perfectly  clean,  and  then  lay  them  to  dry 
in  the  fun  ;  when  they  appear  dry,  beat  them  to  pieces  in  a  marble 
mortar,  they  will  then  be  found  to  contain  yet  a  large  quantity  of 
moifture  ;  lay  them  again  in  the  fun  till  perfectly  dried,  and  then 
finifh  the  powdering  them,  and  fift  the  powder  through  a  fine  fieve. 
Give  twenty  or  thirty  grains  of  this  powder  every  morning,  and  con¬ 
tinue  it  three  weeks  or  a  month. 

Oyfier-Jbells  are  accounted  drying  and  abftergent,  and  given  inter¬ 
nally,  fudorific. 

OZiENA,  or  Ozena,  afoul  malignant  ulcer  of  the  nofe,  which 
is  fometimes  fo  exulcerated  as  to  difeharge  a  foetid  odor,  with  pieces 
of  corrupted  bones. 

An  ozeena  is  generally  more  violent  and  foul,  when  attended  with 
a  caries  of  the  bones  ;  for,  at  firft,  the  internal  coat  of  the  nofe  only 
is  ulcerated,  but  it  extends  itfelf  infenfibly  into  the  flender  bones, 
and  oiten  into  the  finufes  of  the  cranium,  and  the  ofla  maxillaria, 
and  excites  a  malignant  caries.  It  generally  arifes  from  an  obfti- 
nate  catarrh  or  fome  other  diforder  of  the  nofe,  efpecially  when  the 
blood  is  affeded  with  the  feurvy,  or  venereal  difeafe  ;  but  fometimes 
from  acrid  fubltances  drawn  into  the  nofe  with  the  air,  and  corro¬ 
ding  it’s  membrane,  as  ftrong  flernutatory  powders,  and  fometimes 
it  proceeds  from,  or  is  joined  by  a  polypus. 

Of  the  various  kinds  of  polypufes,  fome  of  which  are  troublefome 
and  painful  diforders,  and  very  difficult  to  cure  or  eradicate;  we  fhall 
here  infert  an  account  of  the  nature  and  treatment  of  the  principal, 
deferibed  by  the  molt  eminent  furgeons. 

Their  feat  is  in  the  finufes  of  the  brain,  the  ventricles  of  the  heart, 
the  jugular  veins,  the  veins  in  the  uterus,  and  in  any  artery  or  vein. 
According  to  Dr.  Hunter,  in  his  leCture  on  the  blood,  this  is  no  difeafe 
in  the  living  body,  for  the  polypufes  found  in  the  blood  veflels  are  not 
found  till  the  body  is  dying.  Thofe  that  are  the  fubje&s  ot  manual 
operations,  their  feat  is  in  the  nofe,  the  uterus,  and  the  vagina.  Thefe 
are  inftances  of  the  farcoma. 

The  polypus  of  the  heart  is  a  mafs  compofed  of  various  pellicles  and 
fibres  generated  in  the  heart  and  large  veflels. 

Polypufes  are  generally  found  in  acute  as  well  as  chronical  difeafes. 
Their  principal  feat  is  in  the  heart,  pulmonary  artery,  and  the  aorta. 
They  chiefly  attack  the  fanguine  conffitutions,  and  fuch  as  have  finall 
veflels  and  foft  fibres  ;  thofe  who  are  of  a  fedentary  life,  who  drink 
little,  or  are  free  in  theufe  of  acid  wines  and  fpirituous  liquors,  or  who 
eat  great  flippers. 

The  beginning  of  a  polypus  may  be  known  by  a  compreflion  of 
the  bread,  a  fixed  pain,  about  the  heart;  and  when  it  increafes,  there  is 
a  frequent  palpitation  of  the  heart,  from  very  flight  caufes  ,  the  pulfe 
is.ftrangely  unequal,  and  often  intermits  ;  on  a  violent  motion  of  the 
body,  or  the  patient’s  taking  a  medicine  which  difturbs  the  blood,  or 
on  the  mind’s  being  violently  affeCted,  there  arifes  a  (hortneis  of 
breath,  and  an  incredible  anxiety  of  the  heart.  Laftly,  there  are  fre¬ 
quent  faintings,  without  any  evident  caufe,  or  only  from  a  certain  poll  - 
tion  of  the  body  ;  and  if  the  blood  is  let  fall  into  hot  water,  it  will  con¬ 
geal  like  jelly,  and  cleave  into  white  filaments. 

A  polypus  frequently  produces  the  mod  dreadful  difeafes,  and  even 
hidden  death.  In  the  cure,  an  exaCt  regimen  and  diet  muft  be  made 
ufe  of,  with  frequent  exercife,  and  motions  of  the  body.  Etmuller 
fays,  that  when  it  proceeds  from  the  feurvy,  or  hyfteric  affeCtion,  it 
is  curable  ;  and  that  the  cure  is  to  be  attempted  with  chalybeate  and 
coralline  medicines,  with  cinnabar,  volatiles,  preparations  of  amber, 
and  all  antifpafmodics. 

Polypufes  ot  the  lungs  are  vifeous  excretions  of  the  finall  glands, 
formed  in  the  deeper  branches  of  the  afpera  arteria,  and  frequently 
miftaken  for  pieces  of  the  blood-veffels  or  lungs. 

A  polypus  of  the  nofe  is  a  flefhy  excrefcence,  in  the  infide  of  the 
noftrils,  which  is  of  various  fizes,  and  of  different  confidences , 
fometimes  thefe  excrefcenccs  are  foft,  fometimes  they  arc  capable  of 
elongation,  and  at  other  times  they  turn  hard  and  rigid.  In  their 
beginning  they  are  generally  fmall,  and  advance  gradually  ;  fome  are 
concealed  within  the  nofe,  and  others  hang  out  ot  that  organ  down 
to  the  lips,  while  others  defeend  backwards  through  the  apertuies  by 
which  we  draw  the  air  through  the  noftrils,  and  not  only  occafion 
great  difficulty  in  fpeaking  and  fvrallowing,  but  fometimes  almoft 
ftrangle  the  patient.  They  are  generally  attended  with  pain  ;  but 
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fome,  which  are  hard  and  livid,  are  extremely  painful.  They  have 
generally  but  one  root ;  but  fometimes  they  have  many. 

Heifter  mentions  a  method  of  extirpating  a  polypus,  by  convey-in-T 
a  ligature  round  it’s  bafis,  and  tying  it  faff:  but  when  the  roots. are 
macceihble,  he  advifes  taking  hold  of  it  with  a  crooked  forceps,  and 
twifting  it  till  the  roots  are  broken.  If  the  flux  of  blood  is  not  con- 
fiderable,  the  furgeon  may  fuffer  it  to  continue  till  it  ceafes  of  itfelf; 
but  if  it  is  profute  and  dangerous,  it  is  to  be  flopped  with  doffils  dipt 
in  ftyptic  liquors  and  powders,  thruft  up  the  noftrils.  Mr.  Le  Dian. 
cured  a  polypus  of  the  nofe,  which  he  could  not  extract  wholly,  in 
the  following  manner :  he  introduced  one  end  of  a  large  feton  put 
on  the  point  of  the  fore-finger  of  the  left-hand  into  the  patient’s 
mouth,  till  he  brought  it  behind  the  velum  pendulum  ;  then  Hiding 
a  pair  of  thin  crooked  forceps  into  the  affeCted  noftril,  catched  hold 
of  the  feton,  after  covering  what  was  to  be  introduced  into  the  nofe 
with  a  luppurant  medicine.  While  he  drew  the  cord,  he  endea¬ 
voured  to  preferve  the  velum  pendulum  from  being  hurt,  by  intro¬ 
ducing  his  fore-finger  into  the  mouth,  and  fupporting  the  cord  upon 
it.  He  continued  the  fuppurant  till  he  was  fenfible  by  the  patient’s 
breathing  freely  through  the  noftril,  that  the  remains  of  the  polypus 
was  deflroyed,  and  then  he  injected  deficcatives  to  cauterize  the  ulcer. 

Mr.  Sharp  direCts  the  following  method  of  extrading  a  polypus : 
“  Introduce  a  pair  of  forceps  with  a  flit  at  their  extremities  (for  the 
better  hold],  an  inch  and  an  half  upon  the  noftril,  to  fecure  the  po¬ 
lypus  as  near  the  roots  as  may  be ;  then  twift  them  a  little  from  one 
fide  to  the  other,  and  continue  this  aCtion  while  you  pull  gradually 
downwards ;  if  it  breaks,  repeat  the  extraction  as  long  as&any  re¬ 
mains,  unlefs  it  is  attended  with  a  violent  haemorrhage,0  which  is  an 
accident  that  fometimes  happens,  and  rarely  fails,  id  the  polypus  is 
become  fchirrous  ;  this  hemorrhage  is  foon  abated  by  the  contrac¬ 
tion  ot  the  veflels,  or  the  application  of  lint  dipped  in  fome  ftyptic.” 
It  may  be  known  that  the  polypus  is  removed,  ift.  By  the  fight; 
2dly,  By  the  voice  ;  and  3tlly,  By  the  freedom  of  refpiration  through 
the  nofe.  In  introducing  the  forceps,  it  is  difficult  to  avoid  the  ofla 
fpongiofa  ;  but  to  ftitin  them,  keep  the  beak  of  the  forceps  as  near  as 
poffible  to  the  os  palati.  When  the  operator  draws  away  the 
polypus,  he  may  generally  bring  it  away  whole,  if  he  draws  and 
moves  it  very  gently.  If  any  of  the  polypus  remains,  touch  it  with 
the  lunar  cauftic. 

The  figns  ot  an  ozeena  are  difcoverable  from  what  has  been  fir  ft 
mentioned  ;  but,  for  the  event,  the  cure  is  certainly  difficult,  be- 
caufe  the  bones,  efpecially  the  ofla  fpongiofa,  are  furprifingly  ten¬ 
der,  and  not  fufficiently  expofed  to  view  ;  in  confequence  of  which, 
the  part  affeCted  cannot  be  properly  cleanfed.  For  this  reafon  the 
diforder  fpreads,  and  at  length  corrodes  the  feptum,  and  other  bones 
of  the  nofe  in  fuch  a  manner,  that  the  external  part  is  deformed, 
and  the  faculties  of  fpeech  and  refpiration  injured.  Some  have 
thought  an  ozeena  a  fufficient  plea  for  a  divorce. 

As  to  the  cure,  fuch  medicines  fhould  be  ufed,  as  tend  to  correct 
the  blood,  and  re£tify  the  depraved  habit  of  body  ;  of  which,  mercu¬ 
rials  and  decoCtions  of  the  woods  are  the  chief ;  and  in  the  mean 
time  the  patient’s  diet  fhould  be  fpare  and  light,  and  without  fea- 
foning;  and,  when  owing  to  a  venereal  caufe,  nothing  proves  fo 
effectual  as  a  falivation.  1  ^ 

Externally,  fuch  topical  medicines  muft  be  applied,  as  ferve  to 
deterge  ulcers ;  fuch  as  the  aqua  virid.  Hartmanni,  applied  with 
tents  or  linen  rags  rolled  up.  A  mixture  of  lime-water  with  mer- 
curius  dulcis  may  be  likewife  ufed  with  fuccefs.  You  will  alfo  find 
great  benefit,  in  the  word:  kind  of  the  diforder,  from  a  decoCtion  of 
favin  and  fcordium,  in  a  pound  of  which  muft  be  diflolved  an  ounce 
of  the  unguent  fufe.  Wurtz.  ufed  warm,  or  an  injeCtion  of  fpirit  of 
wine,  in  which  is  diflolved  fome  honey  of  rofes  and  mercurial  oint¬ 
ment.  Some  ufe  an  injeCtion  of  oil  of  fweet  almonds,  an  ounce, 
with  a  dram  of  oil  of  caftor,  to  foften  the  acrimony  of  the  humours  ; 
others,  again,  recommend  tobacco-leaves,  or  tobacco-ointment ;  and 
others  ufe  precipitate,  mixed  with  an  emollient  ointment,  and  applied 
with  tents  :  if  the  pain  be  great,  they  add  to  thefe  medicines  a  feru- 
ple  of  camphor  and  faffron,  with  half  a  fcruple  of  opium.  Laftly, 
fumigating  with  cinnabar  is  recommended;  in  the  ufe  of  which 
medicines,  the  patient  muft  continue,  at  leaft,  till  the  ftench  and  dif¬ 
eharge  of  corrupt  matter  ceafe.  When  the  matter  is  well  digefted, 
the  running  abated,  and  the  pain  gone,  the  ulcer  may  be  cicatrifed, 
with  lotions,  and  wafhed  with  warm  milk.  If  it  gathers  to  a  cruft, 
that  may  be  removed  with  oil  of  fweet  almonds,  or  by  a  powder 
made  of  rofemary  and  lavender  flowers,  dried  lemon  peel,  and  com¬ 
mon  fnuff. 

When  the  ozeena  is  accompanied  with  a  caries,  it  is  hardly  curable 
before  a  feparation  of  the  carious  bone  is  obtained,  which  may  fome¬ 
times  be  effeCted  by  plyers,  or  a  pair  of  feiflars. 

Sometimes  the  ozeena  is  fituated  in  the  finus  of  the  upper  jaw  ;  in 
which  cafe,  Dr.  Drake  advifes  to  extraCt  one  of  the  dentes  molares, 
and  then  to  open  a  paflage  through  the  alveolus,  or  focket  into  the 
finUs,  by  a  probe,  or  other  (harp-pointed  inftrument ;  by  this  open¬ 
ing,  the  offending  matter  may  not  only  be  difeharged,  but  you  may 
throw  in  proper  injections  compofed  of  elixir  proprietatis,  or  tinc¬ 
ture  of  myrrh  and  aloes,  either  alone,  or  mixed  with  a  decoCtion  ot 
favin  and  fcordinm,  with  fome  honey  of  rofes;  which  muft  be  re¬ 
tained  in  the  finus  for  fome  time,  by  flopping  up  the  paflage ;  then, 
after  the  injeCtion  is  difeharged,  a  tent,  tied  to  the  thread,  is  to  be 
inferted,  to  prevent  the  paflage  from  clofing  up  before  the  ulcer  is 
thoroughly  deterged  ;  after  which,  the  cure  may  be  completed  with 
balfamics. 

Dr.  Percival  fays,  fixed  air,  conveyed  by  a  proper  tube  into  the 
noftrils,  feems  likely  to  prove  the  beft  topical  application  in  the 
ozeena ,  whether  the  difeafe  be  fcaied  in  the  antrum  Highmorianum, 
or  in  the  frontal  finufes.  It  will  be  eafy  to  guard  the  patient  againft 
drawing  into  his  lungs  too  large  a  quantity  of  this  air,  by  directing 
him  to  breathe  with  his  mouth  open  during  the  operation. 
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PThe  fifteenth  letter,  and  the  eleventh  confonant  of  the 
Engli(h  alphabet,  the  found  of  which  is  formed  by  ex- 
preffing  the  breath  fomewhat  more  fuddenly  than  in 
forming  the  found  of  b :  in  other  refpedts,  thefe  two 
9k  founds  are  very  much  alike,  and  are  often  confounded 
■/  one  with  another. 

When  p  (lands  before  t  or  /,  it’s  found  is  loft,  as  in  the  words 
pfalms,  psychology,  ptolemaic,  p/ifan ,  &c.  when  placed  before  h ,  they 
both  together  have  the  found  of/,  as  in  philofophy,  phofphorus,  &c. 

As  an  abbreviature,  P.  (lands  for  Publius,  pondo,  See.  PA.  DIG. 
for  patricia  dignitas;  P.  C.  for  patres  confcripti ;  P.  F.  for  Publii 
filius;  P.  P.  for  propofitum,  or  propofitum  publice  ;  P.  R.  for  po- 
pulus  Romanus ;  PR.  S.  for  praetoris  fententia  ;  and  PRS.  P.  for 
praefes  provinciae. 

In  the  Italian  mufic,  P.  (lands  for  piano,  or  foftly  ;  PP.  for  piu 
piano,  or  more  foftly  ;  and  PPP.  for  pianiflimo,  or  very  foftly. 

Among  aftronomers,  P.  M.  is  ufed  to  denote  pod  meridiem,  or 
afternoon  ;  and  fometimesfor  poll  mane,  or  after  midnight.  As  a 

numeral,  P.  fignifies  the  fame  as  G,  viz.  400  ;  and  with  a  dafli  over 

it  thus  P,  400,000.  Among  phyficians,  P.  denotes  pugil,  or  the 
eighth  part  of  a  handful ;  P.  JE.  partes  aequales,  or  equal  parts  of 
the  ingredients  ;  P.  P.  fignifies  pulvis  patrum,  or  the  Jefuits-pow- 
der  ;  and  ppt.  praeparatus,  prepared. 

PACE,  pafius,fiep,  a  meafure  taken  from  the  fpace  between  the 
two  feet  of  a  man  in  walking. 

The  ordinary  pace  of  a  man  is  two  feet  and  a  half ;  though  many 
reckon  if  a  yard:  the  geometrical  or  German  pace,  called  alfo  the 
greater  pace,  is  five  feet ;  60,000  of  which  make  one  degree  of  the 
equator. 

The  ancient  Roman  and  modern  Italic  mile  confifts  of  a  thoufand 
paces,  millepajffus.  The  French  league  is  3000  paces,  and  the  Ger¬ 
man  4000. 

Pace,  in  the  manege,  is  a  certain  manner  of  motion,  or  progref- 
lion  of  a  horfe.  The  natural  paces  of  a  horfe  are  three,  viz.  the 
walk,  trot,  and  gallop:  to  which  may  be  added  an  amble, 
becaufe  fome  horfes  have  it  naturally. 

Horfes  that  mix  their  paces,  i.  e.  ffiuffle  betwixt  a  walk  and  am¬ 
ble,  &c.  are  feldom  of  any  value-  The  defeat  proceeds  from  their 
fretful,  fiery  temper :  and  fometimes  from  a  weaknefs  either  in  their 
reins  or  legs. 

Paces,  in  furgery.  See  Tooth  -drawing  ;  and  Plate  12%,  fig.  13. 
PACHAMAC,  in  mythology,  the  name  which  the  idolaters  of 
Peru  gave  to  the  fovereign  being  whom  they  worffiipped,  together 
with  the  fun  and  other  imaginary  deities.  The  principal  temple  of 
this  deity  was  fituated  in  a  valley,  about  four  leagues  from  Lima,  , 
and  was  founded  by  the  incas  of  Peru. 

PACHAMAMA,  the  name  of  a  Peruvian  goddefs. 
PACHODECARHOMBIS,  in  natural  hiftory,  the  name  of  a 
genus  of  foflils,  of  the  clafs  of  the  felenitae.  The  word,  in  the 
Greek  (oraxt/f,)  exprefles  a  thick  rhomboidal  body,  compofed  of  ten 
planes.  See  Plate  55,  Clafs  II. 

PACIFIC  ocean,  or  South  Sea,  that  vaft  ocean  which  feparates 
Afia  from  America  ;  it  is  called  Pacific  from  the  moderate  weather 
the  firft  mariners,  who  failed  in  it,  met  with,  between  the  tropics  ; 
and  it  was  called  South  Sea,  becaufe  the  Spaniards  crofted  the  Ilth- 
mus  of  Darien  from  north  to  fouth. 

PACIFICATION,  in  matters  of  polity,  the  adl  of  reftoring  or 
re-eftabliftiing  the  public  peace  or  tranquillity. 

PACIFICAIOR,  fignifies  much  the  fame  with  mediator  ;  or 
one  who  endeavours  to  reconcile  princes  or  Hates  that  areat  variance. 

PACK,  in  commerce,  denotes  a  quantity  of  goods,  made  up  in 
loads,  or  bales,  for  carriage.  A  pack  of  wool  is  17  (lone  and  two 
pounds  ;  being  the  quantity  a  horfe  is  fuppofed  to  carry. 

PACKAGE,  a  fmall  duty  of  one  penny,  paid  for  all  goods  not 
particularly  rated. 

PACKERS,  perfons  who  make  it  their  employment  to  pack  up 
all  goods  intended  for  exportation  ;  which  they  do  for  the  great  tra¬ 
ding  companies  and  merchants  of  London  ;  and  are  anfwerable  if 
the  goods  receive  any  damage  through  bad  package. 

PACKE  I ,  or  Packet  boat,  a  veflel  appointed  by  government 
to  carry  the  mail  of  letters,  packets,  and  exprefles,  from  one  king¬ 
dom  to  another,  by  fea,  in  the  mod  expeditious  manner. 

PACOS,  in  zoology,  a  fpecies  of  Peruvian  camel,  without  any 
gibbofity,  erroneoufly  accounted -a  (heep  :  it  is  only  three  feet  and  a 
half  high,  from  the  ground  to  the  top  of  the  back  ;  but  the  neck  is 
very  long,  fo  that  when  the  head  is  carried  eredt  it  is  pretty  tall. 
Like  the  glama,  it  is  fometimes  employed  in  carrying  burdens  :  it’s 
flefh  is  very  well  tailed.  I  hey  live  in  large  herds,  are  very  timid, 
and  exceflively  fwift. 

The  Indians  take  them  by  tying  cords,  with  bits  of  wool  or  cloth 
hanging  to  them,  about  three  or  tour  feet  from  the  ground,  acrofs 
the  narrow  pafles  of  the  mountains,  then  drive  the  animals  towards 
them,  which  are  fo  terrified  by  the  flutter  of  the  rags  as  not  to  dare 
to  pafs,  but,  huddling  together,  give  the  hunters  an  opportunity  to 
kill  with  their  flings  as  many  as  they  pleafe. 

a  (hort  and  broad  oar,  ufed  by  the  favages  of  Africa 
and  America,  to  navigate  their  canoes  :  it  is  employed  both  in  row¬ 
ing  and  (leering.  See  Portlock’s  Colledlion  of  voyages. 

Paddle,  in  glafs  making,  an  inftrument  with  which  the  work¬ 
men  (hr  about  the  fand  and  a(hes  in  the  calcar. 

PADDOCK,  or  Paddock-Course,  apiece  of  ground  encom- 
pafled  with  pales  or  a  wall,  and  taken  out  of  a  park  for  exhibiting 
races  with  grey-hounds,  for  plates,  wagers,  or  the  like. 

V  •  4 


A  paddock  is  generally  a  mile  long,  and  a  quarter  of  a  mile  broad  ; 
at  one  end  is  a  little  houfe  where  the  dogs  are  to  he  entered,  and 
whence  they  are  (lipped ;  near  which  are  pens  to  inclofe  two  or  three 
deer  for  the  fport.  Along  the  courfe  are  feveral  pods  ;  viz.  the  low 
poll,  which  is  160  yards  from  the  dog-houfe  and  pens  ;  the  quarter 
of  a  mile  pod,  half  mile  pod,  and  pinching  pod  ;  befides  the  ditch, 
which  is  a  place  made  to  receive  the  deer,  and  preferve  them  from 
farther  purfuit.  And  near  this  place  are  feats  for  thejudgeschofen 
to  decide  the  wager. 

The  keepers,  in  order  to  flip  the  dogs  fairly,  put  a  falling  collar 
upon  each,  (lipped  through  a  ring,  and  the  deer  being  turned  loofe, 
and  put  forward  by  a  teazer,  as  foon  as  he  is  arrived  at  the  low  pod, 
the  dog-houfe  door  is  thrown  open,  and  the  dogs  flipped.  If  now 
the  deer  fwerve  fo  much,  that  his  head  is  judged  nearer  the  dog- 
houfe  than  the  ditch,  before  he  arrives  at  thepinching-poft,  it  is  no 
match  ;  but  mud  be  run  over  again  three  days  after.  If  there  be 
no  fuch  fwerve,  but  the  deer  runs  ftrait  as  far  as  the  pinching- pod, 
then  the  dog  neared  him,  if  he  chance  to  fwerve  afterwards,  or  by 
any  accident  be  blanched,  or  if  there  be  no  fuch  fwerve,  &c.  the 
dog  that  leaps  the  ditch  firft  wins  the  match. 

PADOGI,  a  fpecies  of  puniffiment  ufed  in  Rufiia.  In  this  pu- 
niftiment  the  body  of  the  criminal  is  dripped  to  the  waift,  and  then 
laid  upon  the  ground  ;  one  Have  holds  the  head  between  his  knees, 
and  another  the  lower  part  of  the  body ;  then  rods  are  applied  to  the 
back,  till  fome  perfon  gives  notice  to  defift,  by  crying  out,  Enough. 
The  emprefs  Elizabeth  reduced  the  punilhments  in  Ruffia  to  the 
padogi  and  the  knout  only. 

PADUAN,  among  medalifts,  a  modern  medal  made  in  imitation 
of  the  antique  ;  or  a  new  medal  druck  with  all  the  marks  and  cha¬ 
racters  of  antiquity.  The  name  is  taken  from  Paduan,  Paduanus ,  a 
famous  Italian  painter,  whofucceeded  fo  well  in  this  art,  that  the 
bed  judges  are  at  a  lofs  to  didinguifh  his  medals  from  the  genuine 
ones.  But  the  term  is  properly  applicable  to  thofe  medals  only, 
which  are  ftruck  on  the  matrices  of  the  elder  Paduan  \  which  are 
dill  preferved.  Though  it  is  frequently  ufed  in  the  general  for  all 
medals  of  this  kind. 

PTC  AN,  a  hymn  in  honour  of  Apollo,  or  fomeiother  of  the  gods ; 
chiefly  ufed  on  occafion  of  viftory  and  triumph. 

P.-tan,  or  Pajon,  is  alfo  the  name  of  a  foot  in  the  ancient  poe¬ 
try,  confiding  of  four  fyllables  ;  of  which  there  are  four  kinds,  the 
paean  primus,  fecundus,  See.  See  the  article  Foot. 

PTIDO-Baptism,  a  compound  of  waij,  infant,  and 

gcnfiKTU®-,  baptifm,  infant-BAPTisM,  or  that  conferred  on  children. 

P^edo-Baptists,  formed  of -sraif, 'sraiS'®-,  infant,  and  0x7rli(af 
I  baptize,  are  thofe  who  maintain  that  baptism  fliouldbe  admi- 
nidered  to  infants.  In  fupport  of  this  opinion  they  plead,  that  if 
infants,  under  the  Chridian  difpenfation,  were  excluded  from  the 
privilege  of  baptifm,  the  Chridian  inditution  mud  appear  in  this 
refpedl  to  be  lefs  complete  and  perfedt  than  that  of  the  Jews :  and  it 
is  not  likely,  by  arguing  a  priori,  that  God  would  appoint  an  exter¬ 
nal  fign  of  peculiar  diftindlion  and  benefit  for  children  under  the  pa¬ 
triarchal  and  Jewilh  conditution,  without  any  fimilar  appointment 
under  the  Chridian  difpenfation  ;  more  efpecially  as  the  firll  profe- 
lytes  to  Chriftianity,  and  thofe  in  particular  who  were  converted 
from  .among  the  Jews,  would  naturally  expedl  fome  token  of  dif- 
tin&ion  and  privilege,  comprehending  their  children,  and  refem-* 
bling  in  it’s  defign,  though  milder  in  it’s  nature,  that  which  Chrif¬ 
tianity  had  abrogated.  1  his  expectation  was  farther  encouraged  by 
the  very  condefcending  and  affedlionate  manner  in  which  our  Lord 
exprefles  himfelf  concerning  infants  ;  particularly  when  he  fays, 
Mark  x.  14.  “  Of  fuch  is  the  kingdom  of  God  which  fome  un¬ 
derhand  to  fignify,  that  the  rites  and  privileges  of  the  Chridian 
church  belong  to  fuch.  With  thefe  views,  it  is  eafy  to  conceive  to 
what  fubjedts  they  would  apply  the  general  charge  to  baptize  profe- 
lytes,  unlefs  they  had  been  directed  and  reftridled  by  fome  exprefs 
order. 

I  he  Baptids  argue,  that  John  performed  his  baptifm  by  immer- 
fion,  and  that  his  practice  is  obligatory  upon  all  Chriftians.  To 
this  fome  have  replied,  that  John’s  baptifm  is  diltinguiftied  from 
Chridian  baptifm  ;  and  that  fome,  who  had  received  his  baptifm, 
were  again  baptized  in  the  name  of  Chrid,  Ads  xix.  3,  4,  5. 
And,  therefore,  that  his  example  does  not  bind  Chriftians.  Howe¬ 
ver,  it  is  at  lead  doubtful,  whether  John,  who  was  of  the  line  of  the 
priefts  that  had  been  always  ufed  to  perform  their  purifications  by 
fprinkling,  did  really  baptize  by  immerfion.  On  the  affirmative  it 
is  urged,  that  we  read  of  his  baptizing  (cv)  in  Jordan  :  but  to  this  is 
anfwered,  that  cv  fignifies  by,  at,  or  with,  and  consequently  furnifties 
no  proof  that  John  plunged  his  difciples  into  the  river  of  Jordan. 
It  is  farther  pleaded,  that  he  chofe  a  place  for  this  purpofe,  where 
there  was  much  water  ;  and  this  he  might  have  done,  for  the  conve¬ 
nience  of  fprinkling,  as  vrell  as  of  plunging,  confidering  the  num¬ 
bers  that  reforted  to  his  baptifm,  Matt.  iii.  5.  It  is  improbable 
that  fuch  multitudes  of  both  fexes,  and  at  a  dillance  from  their  own 
habitation,  (hould  be  baptized  in  any  other  mode. 

Another  argument,  in  favour  of  immerfion,  is  drawrn  from  the  acr 
count  of  Philip  and  the  eunuch  ;  Adis  viii.  38,  39,  who  went  down 
(eis )  into  the  water  ;  and,  after  the  baptifm,  they  are  both  faid  to 
come  up  (cx )  out  of  the  water.  But  many  paflages  might  be  cited# 
where  ctf  fignifies  to  or  unto ,  and  cx  from.  Matt.  xv.  24.  chap.  xvii. 
27.  chap.  iii.  n.,  Johnix.  x.  2  Cor.  v,  1.  Rev.  xix.  3.  Fora 
fummary  of  the  principal  arguments  in  favour  of  baptizing  adults, 
and  by  immerfion,  fee  the  article  Baptists. 

PAGAN,  paganus,  a  heathen,  gentile,  or  idolater;  one  who 
a,dores  falfe  gods.  See  the  following  article. 

PAGANISM, 


PAGANISM,  the  religious  worfhip  and  difcipline  of  pagans  ;  or 

the  adoration,  of  idols  and  falfe  gods,  T.  hcfe  were  either  men,  as 
Jupiter,  Hercules,  Bacchus,  See.  or  fictitious  perfons,  as  Vi&ory, 
Fame,  Fever,  &c.  or  hearts,  as  in  Egypt,  crocodiles,  cats,  &c. 
or,  finally,  inanimate  things,  as  onions,  fire,  water,  Sec. 

Paganifm ,  which  had  fubfifted  near  .5000  years,  and  almoft  from 
the  origin  of  the  human  race,  gradually  declined  in  proportion  as 
the  lights  of  Chriftianity  and  philofophy  illumined  the  minds  of 
mankind.  For  though  the  pagan  religion,  and  the  fables  on  which 
it  was  founded,  were  pleafing  and  favourable  to  the  polite  arts,  they 
were  far  from  being  calculated  to  fatisfy  the  minds  of  philofophers, 
or  to  promote  the  real  good  of  mankind,  by  fecuring  their  temporal 
and  eternal  happinefs.  It  is  even  furpriling,  that  fo  great  a  genius 
as  the  emperor  Julian  fhould  attempt  to  revive  the  embers  of  pagan - 
ifm ,  which  infenfibly  declined,  and  had  received  a  mortal  blow  at 
the  beginning  of  the  fourth  century  by  the  emperor  Conrtantine  the 
great.  Julian  employed  all  the  refources  of  his  imagination,  of  his 
eloquence,  of  his  power,  and  even  of  his  own  fatal  example  to  re¬ 
vive  it  ;  but  in  vain.  The  period  of  paganifm  was  arrived,  and  no¬ 
thing  could  fave  it  from  deftru&ion.  The  furious  Theodofius,  to 
whom  bigoted  priefts  and  hirtorians  have  alligned  the  name  of  great, 
totally  overthrew  it  toward  the  clofe  of  the  fame  century,  deltroyed 
thofe  temples  and  altars  which  yet  fubfilled,  difperfed  it’s  colleges, 
and  exterminated  it’s  prierts.  From  that  dire  epoch,  nothing  of  pa¬ 
ganifm  has  remained,  except  fome  ruins  difperfed  in  the  remote 
parts  of  the  earth,  and  among  people  wretched  and  almoft  unknown  ; 
where  this  religion,  once  fo  flourifhing  and  univerfal,  is  now  dege¬ 
nerated  into  grofs  and  difguftful  idolatry. 

PAGE,  (formed  from  -a sai;,  child,  boy,)  a  youth  of  ftate,  retained 
in  the  family  of  a  prince,  or  great  perfonage,  as  an  honourable  fer- 
vant,  to  attend  in  vifits  of  ceremony,  carry  meifages,  bear  up  trains, 
robes,  Sc c.  and  at  the  fame  time  to  have  a  genteel  education,  and 
learn  his  exercifes.  The  pages  in  the  king’s  houfehold  are  various, 
and  have  various  provinces  affigned  them:  as  pages  of  honour, 
pages  of  the  prefence-chamber,  pages  of  the  back-ftairs,  &c. 

.  Page  is  particularly  ufed  in  the  Turkifh  feraglio,  for  the  children 
of  tribute,  or  Haves  who  wait  on  the  grand  fignor.  They  are  com¬ 
manded  by  the  firft  aga,  and  conftitute  four  clalfes,  called  odas. 

PAGEANT,  a  triumphal  car,  chariot,  arch,  or  other  the  like 
pompous  decoration,  varioufly  adorned  with  colours,  flags.  Sec. 
carried  about  in  public  Ihews,  proceflions,  &c. 

PAGOD,  a  name  which  the  Portuguese  have  given  to  all  the  tem¬ 
ples  of  the  Indians,  and  all  the  idolaters  of  the  Eaft.  The  pagods 
cf  the  Chinefe  and  Siamefe  are  exceedingly  magnificent.  The  reve¬ 
nues  of  the  pagod  of  Janigrade  are  fo  great,  as  to  fubfift,  everyday, 
from  fifteen  to  twenty  thoufand  pilgrims.  The  term  pagod  is  alfo 
ufed  for  the  idol  adored  in  the  temple.  Hence  many  give  the  name 
pagod  to  thofe  porcelain  images  brought  from  China. 

Pagod  is  alfo  the  name  of  a  gold  coin,  current  in  fevcral  parts  of 
the  Indies,  on  the  footing  of  the  piece  of  eight.  The  Engliih  coin 
pagods  at  Fort  St.  George,  and  the  Dutch  at  Palicate.  There  are 
alfo  (ilver  pagods  ftruck  at  Narfingua,  Bifnagar,  & c.  which  ufually 
bear  the  figure  of  fome  monftrous  idol :  whence  their  names.  They 
are  of  various  values. 

PAGRUS,  in  ichthyology,  the  fea-bream ,  and  red-gill -head,  a 
large  fea-filh,  growing  fometimes  to  10  or  12  pounds  weight.  It 
is  very  broad  and  thick  ;  it’s  head  is  flatted  a-top,  and  at  the  bafis  of 
the  gill-fins  it  has  on  each  fide  a  large  black  fpot;  the  irides  are  fil- 
very  ;  the  infide  of  the  covers  of  the  gills,  the  mouth,  and  the  tongue, 
are  of  a  fine  red  ,  the  lkin  at  the  end  of  the  dorfal  and  anal  fins  is 
gathered  up,  and  hides  the  laft  rays  ;  the  feales  are  large,  the  tail 
forked,  and  the  colour  of  the  whole  body  is  red.  It  is  accounted  a 
delicate  fifh.  See  Plate  60,  fig.  34. 

PAHIC,  a  canoe  or  boat  ufed  by  the  iflanders  in  the  South  feas  : 
they  are  from  60  to  30  feet  long,  but  very  narrow,  and  in  appear¬ 
ance  refemble  a  fpade  of  cards. 

PAIN,  dolor,  is  defined  to  be  an  uneafy  fenfation,  arifing  from  a 
Hidden  and  violent  folution  of  the  continuity,  or  fome  other  accident 
in  the  nerves,  membranes,  veflels,  mufcles,  &c.  of  the  body ;  or, 
according  to  fome,  it  confifts  in  a  motion  of  the  organs  of  fenfe  ; 
and,  according  to  others,  it  is  an  emotion  of  the  foul  occafioned  by 
thefe  organs* 

Pain  may  be  affuaged  by  diluting  and  foftening  acrimonies  with 
warm  water  mixed  with  flour,  applied  by  way  of  drink,  fomenta¬ 
tion,  clyfter,  or  bath.  2.  By  refolving  and  wafhing  away  obftruc- 
tions.  3.  By  relaxing  the  nervous  veflels.  4.  By  correcting  the 
acrimony.  ,  5.  By  freeing  the  obftruent,  obftrudted,  and  acrimo¬ 
nious  parts,  from  the  too  great  preffure  of  the  vital  humour,  by 
foftening,  fuppurating,  and  depurating  them  ;  and,  laftly,  by  deadening 
the  fenfe  by  narcotics,  either  internally  or  externally. 

PAINE  Fort  et  Dure,  in  law,  an  efpecial  punifliment  for 
one  who,  being  arraigned  of  felony,  refufes  to  put  himfelf  upon  the 
ordinary  trial  of  God  and  his  country,  and  thereby  Hands  mute  by  in¬ 
terpretation  of  law.  This  is  vulgarly  called  prefling  to  death ;  the 
procefs  is  thus  ordained  :  (he  perfon  (hall  be  remanded  back  to  pri- 
fon,  and  laid  in  a  low  dark  houfe,  where  he  fhall  lie  flat  on  the  earth, 
with  only  fomething  to  cover  his  nakednefs;  and  lying  on  his  back, 
one  arm  fhall  be  drawn  to  one  quarter  of  the  room  with  a  cord,  and 
the  other  arm  to  another  quarter,  and  his  legs  in  the  fame  manner  ; 
let  there  be  laid  on  his  body  as  much  weight  as  he  can  bear,  or  more  ; 
next  day  he  fhall  have  three  morfels  of  barley-bread  without  drink, 
and  the  fecond  day  he  fhall  have  drink  three  times,  as  much  as  he 
can  drink,  of  the  water  next  unto  the  prifon,  except  it  be  running 
water,  without  any  bread;  and  this  lhall  be  his  diet  until  he  die. 

PAINTING,  is  the  art  of  reprefenting  natural  bodies,  and 
iving  them  an  appearance  of  life,  by  the  turn  of  lines,  and  the 
egrees  of  colours. 


A  New  and  Complete  Essay  on  PAINTING. 

Whoever  would  apply  himfelf  to  painting,  fays  that  celebrated 
Italian  painter  Leonardo  da  Vinci,  mull  in  the  firft  place  learn  per¬ 
spective  :  this  will  enable  him  to  difpofe  things  in  their  proper 
places,  and  to  give  the  due  dimenfions  to  each:  having  clone  this 
he  mtift  learn  to  defign  :  choofing  for  that  purpofe  fome  able  mafter! 
who  at  the  fame  time  may  give  him  fome  infight  into  the  colour  of 
hgures  :  he  ought  then  to  confult  nature,  or  confirm  himfelf  in  what 
he  has  already  learnt ;  and  laftly,  let  him  apply  himfelf  to  the  ftudy 
and  imitation  of  the  greateft  matters,  in  order  to  get  a  habit  of  re¬ 
ducing  yvhat  he  has  learnt  into  practice. 

I  o  judge  of  the  goodnefs  of  a  painting,  fays  Mr.  Richardfon,  it 
is  neceffary  to  eftablilh  to  ourfelves  a  fyftcm  of  rules  to  be  applied 
occaflonally ;  and  to  aftift  the  judgment  herein,  the  following  rules 
have  been  laid  down  :  1.  The  fubjeCt  muft  be  finely  imagined,  and, 
ii  pollible,  improved  in  the  painter’s  hands  ;  he  muft  think  well  as 
an  hiftorian,  poet,  philosopher,  or  divine,  and  more  efpecially  as  a 
painter,  in  making  a  wife  life  of  all  the  advantages  of  his  art,  and 
tn  finding  expedients  to  fupply  it’s  defers.  3.  The  expreftlon  muft 
be  proper  to  the  fubjeCt,  and  the  characters  of  the  perfons:  it  muft 
be  flrong,  fo  that  the  dumb  (hew  may  be  perfectly  and  readily  un- 
derftood:  every  part  of  the  pidure  muft  contribute  to  this  end  ;  co¬ 
lours,  animals,  draperies,  and  efpecially  the  adions  of  the  figures* 
and,  above  all,  the  airs  of  the  heads,  g.  There  muft  be  one  prin¬ 
cipal  light,  and  this,  and  all  the  fubordinate  ones,  with  the  fliadows 
and  repofes,  muft  make  one  imire  and  harmonious  mafs;  the  feve- 
ral  parts  muft  be  well  conneded  and  contrafted,  fo  as  to  render  the 
whole  as  grateful  to  the  eye,  as  a  good  piece  of  mufic  is  to  the  ear. 
By  this  means  the  pidure  is  not  only  more  delightful,  but  better 
feen  and  comprehended.  4.  The  drawing  muft  be  juft,  nothing 
muft  be  flat,  lame,  or  ill-proportioned  ;  and  thefe  proportions  fhould 
vary  according  to  the  charaders  of  the  perfons  drawn.  5.  The  co¬ 
louring,  whether  gay  or  folid,  muft  be  natural,  beautiful,  and  clean, 
and  what  the  eye  is  delighted  with,  in  fhadows,  as  well  as  lio-hts  and 
middle  tints  ;  and  whether  the  colours  are  laid  on  thick,  or  finely 
wrought,  they  muft  appear  to  be  done  by  a  light  and  accurate  hand. 
Laftly,  nature  muft  be  the  foundation  that  muft  be  feen  at  the  bottom  ; 
but  nature  muft  be  raifed  and  improved,  not  only  from  what  is  com¬ 
monly  feen,  to  what  is  but  rarely  met  with,  but  even  yet  hidier, 
from  a  judicious  and  beautiful  idea  in  the  painter’s  mind,  fo  that 
grace  and  greatnefs  may  fhine  throughout,  more  or  lefs,  according 
to  the  fubjed. 

Painting  is  of  various  kinds,  with  regard  to  the  materials  ufed  ; 
the  matter  whereon  they  are  applied  ;  a-nd  the  manner  of  applying 
them.  Hence  we  diftinguifh  painting  in  oil ;  painting  in  water-co¬ 
lours,  or  limning ;  painting  in  frefco ;  on  glafs  ;  in  enamel ;  in 
miniature,  &c. 

The  art  of  painting  in  oil  was' not  known  to  the  ancients.  Johrt 
Van  Eyck,  commonly  called  John  de  Bruges,  is  faid  to  have  been 
the  firft  who  difeovered  it,  and  put  it  in  pradice,  in  the  beginning 
of  the  14th  century.  But  Mr.  Horace  Walpole,  in  his  anecdotes 
of  painting  in  England,  has  produced  fome  unqueftionable  fads, 
which  prove  that  oil  painting  was  known  and  pradifed  in  this  king¬ 
dom  long  before  the  time  in  which  Van  Eyck  is  reported  to  have  in¬ 
vented  it  in  Fianders. 

This  was  an  invention  of  the  utmoft  advantage  to  the  art :  fince, 
by  means  hereof,  the  colours  of  a  painting  are  preferved  much  longer 
and  better,  and  receive  a  luftre  and  fweetnefs  which  the  ancients 
could  never  attain  to,  what  varnifh  foever  they  made  ule  of  to  cover 
their  pieces. 

The  whole  fecret  only  confided  in  grinding  the  colours  with  nut- 
oil  or  linfeed  oil  :  but  it  muft  be  owned,  the  manner  of  working  is 
very  different  from  that  in  frefco,  or  in  water  ;  by  reafon  the  oil 
does  not  dry  near  fo  faft  ;  which  gives  the  painter  an  opportunity  of 
touching  and  retouching  all  the  parts  of  his  figures  as  often  as  he 
pleafes  ;  which,  on  the  other  kinds,  is  a  thing  impradicable. 

The  figures  too  aye  here  capable  of  more  force  and  boldnefs,  in- 
afmuch  as  the  black  becomes  blacker,  when  ground  with  oil  than 
with  water ;  befides  that,  all  the  colours,  mixing  better  together, 
make  the  colouring  fweeter,  more  delicate  and  agreeable,  and  give  an 
union  and  tendernefs  to  the  whole  work,  inimitable  in  any  of  the 
other  manners. 

Painting  in  oil  is  performed  on  walls,  on  wood,  canvas,  ftones, 
and  all  forts  of  metals. 

To  paint  on  a  wall.  When  well  dry,  they  give  it  two  or  three 
wafhes  with  boiling  oil,  till  the  plaifter  remain  quite  greafy,  and 
will  imbibe  no  more.  Over  this  they  apply  deficcative  or  drying 
colours,  viz.  white  chalk,  red  oker,  or  other  chalks  beaten  pretty 
ftiff.  This  layer  being  well  dry,  they  fketch  out,  and  defign  their 
fubjed ;  and  at  laft  paint  it  over  ;  mixing  a  little  varnifh  with  their 
colours,  to  fave  the  varnifhing  afterwards. 

Others,  to  fortify  their  walls  better  againft  moifture,  cover  it  with 
a  plaifter  of  lime,  marhle-duft,  or  a  cement  made. of  beaten  tiles 
foaked  with  linfeed-oil ;  and  at  laft  prepare  a  compofition  of  Greek 
pitch,  maftich,  and  thick  varnifh  boiled  together,  which  they  apply 
hot  over  the  former  plaifter ;  when  dry,  they  lay  on  the  colours  as 
before. 

Others,  in  fine,  make  their  plaifter  with  lime-mortar,  tile-ce¬ 
ment,  and  land  ;  and,  this  dry,  apply  another  of  lime,  cement,  and 
iron  feum  ;  which,  being  well  beaten  and  incorporated  with  whites 
of  eggs  and  linfeed  oil,  makes  an  excellent  plaifter.  When  dry, 
the  colours  are  applied  as  before. 

To  paint  on  wood.  They  ufually  give  their  ground  a  layer  of 
white  tempered  with  fize,  or  they  apply  the  oil  above-mentioned; 
the  reft  as  in  painting  on  walls. 

To  paint  on  cloth  or  canvas.  The  canvas  being  ftretched  on  3 
frame,  they  give  it  a  layer  of  fize,  or  palfe-water.  When  dry,  they 
go  over  it  with  a  pumice-ftone,  to  fmooih  off  the  knots.  By  means 
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of  the  fixe  the  little  threads  and  hairs  are  all  laid  clofe  on  the  cloth, 
and  the  little  holes  Hopped  up,  fo  as  no  colour  can  pafs  through. 

When  the  cloth  is  dry,  then  lav  on  oker,  which  is  a  natural  earth, 
and  bears  a  body  ;  fometimcs  mixing  with  it  a  little  white  lead,  to 
make  it  dry  the  fooner.  When  dry,  they  go  over  it  with  the  pu¬ 
mice-done,  to  make  it  fmooth. 

After  this,  they  fometimes  add  a  fecond  layer  compofed  of  white 
lead,  and  a  little  charcoal  black,  to  render  the  ground  of  an  afh- 
colour  ;  obferving  in  each  manner  to  lay  on  as  little  colour  as  pof- 
fible  ;  that  the  cloth  may  not  break,  and  that  the  colours,  when 
they  come  to  be  painted  over,  may  preferve  the  better. 

\n{omc  paintings  of  Titian  and  Paolo  Vercnefe,  we  find  they  made 
their  ground  with  water,  and  painted  over  it  with  oil ;  which  con¬ 
tributed  much  to  the  vivacity  and  frelhnefsof  their  works  ;  for  the 
water  ground,  by  imbibing  the  oil  of  the  colours,  leaves  them  the 
more  beautiful  :  the  oil  itfelf  taking  away  a  deal  of  their  vivacity. 

As  little  oil  therefore  is  to  be  ufed  as  poflible,  if  it  be  defired  to 
have  the  colours  to  keep  frefh  ;  for  this  reafon  fome  mix  them 
with  oil  of  afpic,  which  evaporates  immediately,  yet  ferves  to  make 
them  manageable  with  the  pencil. 

To  paint  on  dones  or  metals,  it  is  not  neceffary  to  apply  fize,  as 
on  cloth  ;  it  fuffices  to  add  a  flight  layer  of  colours,  before  you  draw 
your  defign  ;  nor  even  is  this  done,  on  dones,  where  it  is  defired 
the  ground  fhould  appear,  as  on  certain  marbles  of  extraordinary 
colours.  1 .  / 

All  the  colours  ufed  in  frefco  are  good  in  oil,  except  white  of 
lime  and  marble  dud.  Thofe  chiefly  ufed  are  white  lead  or  cerufe, 
yellow  and  white  madic,  orpiment,  vermillion,  bacca,  blue  and 
green  afhes,  verdigris,  indigo,  fmalt,  black  lead,  ivory  black,  lamp 
black,  &c.  As  to  oils,  the  bed  are  thofe  of  linfeed,  walnuts,  fpike, 
and  turpentine.  The  drying  oils  are  nut  oil,  boiled  with  litharge 
and  fandarach,  or  otherwife  with  fpirit  of  wine,  madic,  and  gum 
lacca. 

In  the  preparation  of  oil-colours,  care  mud  be  taken  that  they 
are  ground  fine  ;  that  in  putting  them  on  the  pallet,  thefe  which 
will  not  dry  of  themfelves  be  mixed  with  drying  oil,  or  other  in¬ 
gredients  of  a  drying  quality  :  and  that  the  tinged  colours  be  mixed 
in  as  fmall  quantities  as  poflible.  As  to  the  fituation  of  the  colours 
the  pured  and  dronged  mult  be  placed  in  the  front  of  the  piece,  and 
the  colouring  varied  according  to  the  fubjefk,  time,  and  place.  If 
the  fubjeft  be  grave,  melancholy,  or  terrible,  the  general  teint  of 
the  colouring  mud  incline  to  brown  and  black,  or  red  and  gloomy; 
but  it  mud  be  gay  and  pleafant  in  fubjedls  of  joy  and  triumph. 

Method  of  taking  ^Paintings  in  oil,  EsV.  The  art  of  remov¬ 
ing  paintings  in  oil,  from  the  cloth  or  wood  on  which  they  were  ori¬ 
ginally  done,  and  transferring  them  to  new  grounds  of  either  kind 
of  fubdance,  is  of  great  ufe. 

For  thofe  on  cloth  or  canvas,  the  method  is  as  follows:  let  the  de¬ 
cayed  picture  be  cleanfed  of  all  greafe  that  maybe  on  it’s  furface,  by 
rubbing  it  very  gently  with  crum  of  dale  bread,  and  then  wiping  it 
with  a  very  fine  foft  linen  cloth.  It  mud  then  be  laid,  with  the 
face  downwards,  on  a  fmooth  table,  covered  with  fan  paper,  or  the 
India  paper  ;  and  the  cloth  on  the  reverfe  mud  be  well  foaked  with 
boiling  water,  fpread  upon  it  with  a  fponge,  till  it  appears  perfeftly 
foft  and  pliable.  Turn  the  pifture  with  the  face  upwards,  and 
having  dretched  it  evenly  on  the  table,  pin  it  down  with  nails  at  the 
edges.  Having  melted  a  quantity  of  glue  and  drained  it  through  a 
flannel  cloth,  fpread  part  of  it,  when  a  little  diffened,  on  a  linen 
cloth,  of  the  fize  of  the  painting,  and  when  this  is  fet  and  dry,  lay  an¬ 
other  coat  over  it ;  when  this  is  become  did-,  fpread  fome  of  the 
glue,  moderately  heated,  over  the  face  of  the  pifture,  and  lay  over 
it  the  linen  cloth  already  prepared  in  the  mod  even  manner,  and  nail 
it  down  to  the  pifture  and  table.  Then.expofe  the  whole  appara¬ 
tus  to  the  heat  of  the  fun,  in  a  place  where  it  may  be  fecured  from 
rain,  till  the  glue  be  perfectly  dry  and  hard  ;  when  this  is  the  cafe, 
remove  the  pi&ureand  linen  cloth  from  the  table.  Turn  the  pic¬ 
ture  with  the  face  downwards,  and  let  it  be  dretched  and  nailed  to 
the  table  as  before ;  then  raife  round  it’s  edges  a  border  of  wax  as  in 
the  etching  of  copper-plates,  forming  a  kind  of  fliallow  trough 
with  the  furface  of  the  picture ;  into  which  pour  a  proper  corroding 
fluid,  as  oil  of  vitriol,  aqua  fortis,  or  fpirit  of  fait,  but  the  lad  is 
to  be  preferred  :  dilute  either  of  thefe  with  water  to  fuch  a  degree, 
determined  by  previous  trials,  that  they  may  deflroy  the  threads  of 
the  original  canvas  or  cloth  of  the  pi&ure,  without  difcolouring  it. 
When  the  corroding  fluid  has  anfwered  this  purpofe,  drain  it  off 
through  a  paffage  made  at  one  end  of  the  border  of  wax,  and  wadi 
away  the  remaining  part  by  repeatedly  pouring  quantities  of  frefli 
water  on  the  cloth.  The  threads  of  the  cloth  mud  be  then  carefully 
picked  out  till  the  whole  be  taken  away.  The  reverfe  furface  of  the 
painting,  being  thus  wholly  freed  from  the  old  cloth,  mud  be  well 
waflied  with  water  by  means  of  a  fponge,  and  left  to  dry.  In  the 
mean  time  prepare  a  new  piece  of  canvas  of  the  fixe  of  the  painting', 
and  having  fpread  fome  hot  glue,  purified  as  before,  and  melted 
with  a  little  brandy  orfpirit  of  wine  over  the  reverfe  of  the  painting, 
lay  the  new  canvas  evenly  upon  it,  while  the  glue  is  hot,  and  com- 
prefs  them  together  with  thick  pla’tes  of  lead  or  flat  pieces  of  po- 
lidied  marble.  When  the  glue  is  fet,  remove  thefe  weights,  let  the 
cloth  remain  till  the  glue  is  become  perfe&ly  dry  and  hard.  Then 
the  whole  mud  be  again  turned  with  the  other  fide  upwards,  and 
the  border  of  wax  being  replaced,  the  linen  cloth  on  the  face  of  the 
painting  mud  be  dedroyed  by  means  of  the  corroding  fluid  ;  parti¬ 
cular  care  is  neceffary  in  this  part  of  the  operation  ;  becaufe  the  face 
o  the  painting  is  defended  only  by  the  coat  of  glue  which  cemented 
t  e  linen  cloth  to  it.  The  painting  mud  then  be  freed  from  the 
glue  by  walhing  it  with  hot  water,  fpread  and  rubbed  on  the  furface 
bya  fponge.  The  painting  may  afterwards  be  varnilhed  as  a  new 
picture  ,  and  if  the  operation  be  well  conduced,  it  will  be  trans¬ 
ferred  to  the  new  cloth  in  a  perfeft  date. 
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When  the  painting  is  originally  on  wood,  it  mud  fird  be  detached 
from  the  cielingor  wainfeot  where  it  was  fixed  ;  and  the  furface  of 
it  covered  with  a  linen  cloth,  cemented  to  it  by  means  of  glue.  A 
proper  table  being  then  provided,  and  overfpread  with  a  blanket, 
or  thinner  woollen  cloth,  laid  on  in  feveral  doubles ;  the  painting 
mud  be  laid  upon  it  with  the  face  downwards,  and  fixed  ileadv  ; 
and  the  board  or  wood  on  which  it  was  done,  mud  be  planed  away, 
till  the  fliell  remains  as  thin  as  it  can  be  made,  without  damaging 
the  paint  under  it.  The  procefs  is  afterwards  the  fame  as  that  in 
the  cafe  of  paintings  on  canvas  ;  till  the  painting  on  wood  be  in  like 
manner  transferred  to  a  cloth  or  canvas. 


PALACE,  pala/ium,  a  name  generally  given  to  the  dwelling- 
houfes  of  kings  and  princes. 

In  courfe  of  time  the  name pf  palace  has  alfo  been  applied  to  the 
houfes  of  other  petfons  ;  taking  different  epithets,  according  to  the 
quality  of  the  inhabitants  :  as  imperial  palace ,  royal  palace,  pontifi¬ 
cal,  cardinal,  epifcopal,  ducal  palace,  &c. 

PALESTRA,  among  the  ancient  Greeks,  a  public  building, 
where  the  youth  exercifed  themfelves  in  wredling,  running,  playing 
at  quoits,  &c. 

PALANQUIN,  a  kind  of  chaife,  or  chair,  borne  by  men  on 
their  fhoulders  ;  much  ufed  by  the  people  of  China,  and  the  Ead, 
as  a  vehicle  for  their  eafy  conveyance  from  place  to  place. 

PALAPARIJA,  the  name  of  a  large  Ceylonefe  ferpent,  beauti¬ 
fully  variegated  with  red  and  other  colours. 

PALAR1A,  among  the  Romans,  a  kind  of  exercife  performed 
at  a  dake  by  the  foldiers. 

The  dake  being  fixed  immoveably  in  the  ground,  and  fix  feet 
high  above  it  ;  the  young  undifeiplined  foldiers  advanced  againd  it 
armed  with  a  hurdle  and  cudgel,  indead  of  a  fhield  and  fword,  and 
went  through  all  the  rules  of  attack  and  defence,  as  if  adfually  en¬ 
gaged  with  an  adverfary.  Sometimes  they  flood  at  a  didance,  and 
attacked  it  with  miflive  weapons,  at  the  fame  time  ufing  all  the  re- 
quifite  motions  for  defending  themfelves,  and  warding  off  what 
might  be  thrown  againd  them. 

PALATE,  palatum,  in  anatomy,  is  that  part  of  the  mouth  which 
is  furrounded  before  by  the  teeth  and  gums,  and  extending  backr 
ward  the  whole  breadth  of  the  upper  part  of  the  mouth,  as  far  as 
the  great  opening  of  the  pharynx.  This  arch  is  partly  hard  and  im¬ 
moveable,  and  partly  foft  and  moveable.  The  folid’  part  is  formed 
by  the  two  offa  maxillaria,  and  the  two  offa  palati.  The  foft  part 
lies  behind  the  other.  T  he  membrane  that  lines  the  palate  is  full 
of  fmall  glands.  The  great  ufes  of  this  membrane  are,  to  defend 
the  bones  of  the  palate  from  corrupting,  and  for  preventing,  by  it’s 
claudrum  or  velum,  the  things  to  be  fwallowed  from  getting  up 
into  the  nodrils.  1  ;  ’ 

It  fometimes  happens  when  a  child  is  born  with  a  hare-lip,  the 
flefhy  and  long  parts  of  the  palate  are  defedlive,  from  a  fiffure,  or  a 
divifion  through  into  the  nodrils  ;  the  uvula  alfo  is  fometimes  di¬ 
vided  as  into  two.  In  this  cafe,  the  child  cannot  fuck,  but  mud 
be  fed  by  a  fpoon. 

Wounds  of  the  palate,  and  other  parts  of  the  mouth,  are  only  to 
be  healed  by  being  anointed  with  honey  of  rofes,  either  alone,  or 
mixed  with  balfam  of  Peru,  or  with  oil  of  myrrh  per  deliquium. 

Palate,  bones  of  the.  Thefe  are  two,  fituated  in  the  poderior 
part  of  the  arch  of  the  palate,  between  the  pterygoide  apophyfis,  and 
the  offa  maxillaria,  and  running  upon  the  fides  of  the  nafal  foffe  all 
the  way  to  the  bottom  of  each  orbit.  The  figure  of  thefe  bones  is 
very  irregular  :  the  vomer  is  joined  to  them  in  the  furrow  of  their  ■ 
upper  furface.  Their  ufes  are,  fird,  to  form  the  palate,  the  orbit, 
and  the  maxillary  finus  ;  fecondly,  to  fuflain  the  membrane  of  the 
palate,  and  uvula;  and,  thirdly,  to  aflifl  in  the  modulation  of  the 
voice.  Refer  to  the  Sydem  of  Anatomy,  p.  110,111. 

PALATINATE  of  the  Rhine,  &c.  Refer  to  the  Sydem  of  Geo¬ 
graphy1,  p.  1017. 

PALATINE,  or  count  palatine,  a  title  or  employment  in 
the  prince’s  palace  ;  but  afterwards  conferred  on  thofe  delegated  by 
princes  to  hold  courts  of  judice  in  the  provinces,  and  on  fuch 
among  the  lords  as  had  a  palace  ;  but  now  redrained  to  a  prince  of 
Germany,  or  a  lord  of  Poland,  poflkffed  of  a  palatine  te. 

Palatine  games,  thofe  indituted  in  honour  of  Augudus,  by 
his  wife  Livia,  after  he  had  been  enrolled  in  the  number  of  the  gods. 

PALATINE  TRIBES,  one  of  the  four  tribes  into  which  Rome 
was  antientlv  divided  by  Servius  Tullius. 

PALATO-SALPINGiTUS,  in  anatomy,  a  mufcle  which  arifes 
broad  and  tendinous  from  the  edge  of  all  the  lunated  parts  of  the 
os  palati,  leveral  of  it’s  fibres  being  fpread  upon  the  membrane  that 
covers  the  foramen  narium ;  then  growing  into  a  fmall  thin  tendon, 
it  is  reflected  about  the  hook-like  procefs  of  the  inner  ala  of  the  pro- 
ceffus  pterygoides ;  but  foon  turning  into  a  narrow  thin  flefhy  body, 
it  runs  clofe  along  the  infide  of  the  mufculus  pterygoidaeus  internus, 
and  is  inferted  carnous  into  all  the  flefhy  membranous  and  cartila¬ 
ginous  part  of  the  tuba  Eudachiana.  Valfalva  difeovered  it,  and 
fird  obferved  that  it’s  ufe  is  to  dilate  and  keep  this  chanel  open. 

Palato-staphylinus,  a  mufcle  (called  alfo  ptery go-. ftaph ylinus 
internus J  arifingon  each  fide  from  the  junction  of  the  bones  of  the 
palate.  It  is  broad  at  it’s  beginning,  but  afterwards  joins  it’s  affo- 
ciate,  and  becomes  then  narrower,  fo  as  to  refemble  a  triangle, 
which  defeends  from  the  place  of  it’s  origin  to  the  uvula,  and  is  in¬ 
ferted  into  it’s  upper  part :  it  draws  it  upwards  and  forward. 

PALE,  palm,  a  little  pointed  dake,  or  pie.ee  of  wood,  ufed  in 
making  inclofures,  feparations,  &c. 

The  pale  was  an  inftrumentof  punifhment  and  execution  among 
the  ancient  Romans;  and  dill  continues  fo  among  the  Turks; 
hence  empalement,  the  palling  a  lharp pale  through  the  fundament  up 
the  body. 

PALES,  or  Piles,  in  carpentry,  denote  rows  of  flakes  driven 
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deep  in  the  ground,  to  make  wooden  bridges  over  rivers,  and  to  ere& 
other  edifices  on. 

PALP REYS,  palfrcdi ,  polafredi ,  palefridi,  were  an  elegant  and 
ca(y  fort  of  horfes,  which,  for  their  gentlenefs  and  agreeable  paces, 
were  ufed  upon  common  occafions  by  military  perfons  and  others: 
their  pleafing  qualities  foon  recommended  them  to  the  fair  fex,  whoj 
having  no  coaches,  ufed  thefe  palfreys,  and  always  travelled  on 
horfeback. 

PALILICIUM,  in  agronomy,  a  fixed  ftar  of  the  firft  magnitude, 
in  the  Bull’s  eye  ;  called  alfo  Alderaran. 

PALINDROMUS,  retro  currens ,  running  backwards ;  formed  of 
orahiv,  again ,  and  Ro/xo;,  courfe ;  a  verfe  or  fentence,  w'hich  runs 
the  fame,  when  read  either  backwards,  or  forwards. 

Such  is  the  verfe, 

Roma  tibi  fubito  motibus  ibit  amor . 

Some  people  of  leifure  have  refined  upon  the  palmdromus ,  and 
compofed  verfes,  each  word^ whereof  is  the  fame  backwards  as  for¬ 
wards.  As  that  inffance  in  Camden  : 

Odo  tenet  niultmi,  madidam  mappa?n  tenet  Anna. 

Anna  tenet  mappam  madidam,  mulum  tenet  Odo. 

PALING,  or  Paleing,  in  agriculture,  6>cc.  a  kind  of  fence- 
work  for  fruit-trees,  &c.  planted  in  fields,  &c.  It  confifts  of  three 
fmall  pods,  driven  into  the  ground,  at  a  foot  and  a  half  diftance ; 
with  crofs  bars  nailed  to  each  other,  near  the  top. 

In  fixing  the  pales,  in  form  of  a  triangle,  room  is  to  be  left  for 
the  tree  to  play  and  bow  by  the  high  winds  without  galling.  The 
trees  are  to  be  bound  to  a  (fake  for  a  year  or  two ;  after  which  fern 
or  ftraw  may  be  duffed  in  betwixt  the  tree,  and  uppermoft  rails,  to 
keep  it  upright.  If  the  place  be  open  to  deer,  rabbets,  or  the  like, 
a  port  is  to  be  nailed  to  the  bar  between  every  two  pales. 

PALINODY,  a  difeourfe  contrary  to  a  preceding  one.  Hence 
the  phrafe  Palinodiam  canere,  to  Jmg  palinody,  q.  d.  to  make  a  recan¬ 
tation, 

PALISADE,  or  Palisado,  in  fortification,  an  inclofure  of 
flakes  or  piles  driven  into  the  ground,  each  fix  orfeven  inches  fquare, 
and  nine  or  ten  feet  long;  three  whereof  are  hid  underground. 
Th  y  are  alfo  ufed  to  fortify  the  avenues  of  open  forts,  gorges,  half- 
moons,  the  bottoms  of  ditches,  the  parapets  of  covert-ways;  and, 
in  general,  all  pods  liable  to  furprize,  and  to  which  the  accefs  is 
eafy.  Palifadoes  are  ufually  planted  perpendicularly  ;  though  fome 
make  an  angle  inclining  towards  the  ground  next  the  enemy,  that 
the  ropes  cad  over  them,  to  rear  them  up,  may  flip. 

Palisade,  in  gardening,  denotes  a  fort  of  ornament ;  being  a 
row  of  trees  which  bear  branches  and  leaves  from  the  bottom,  cut 
and  fpread  in  the  manner  of  a  wall,  along  the  fide  of  an  alley,  or 
the  like ;  Co  as  to  appear  like  a  wall  covered  with  lertves.  Thefe 
palifadoes  are  made  of  je  (Famine,  phillyrea,  &c. 

PALLADIUM,  in  antiteuity,  a  flatue  of  the  goddefs  Pallas, 
fuppofed  to  have  dropped  down  from  heaven,  and  preferved  in 
Troy,  whereon  the  fate  of  that  city  is  faid  to  have  depended. 

PALLET,  among  painters,  a  little  oval  table,  or  piece  of  wood 
or  ivory,  very  thin  and  fmooth ;  on  and  round  which  the  painters 
place  the  feveral  colours  they  have  occafion  for,  to  be  ready  for  the 
pencil.  The  middle  ferves  to  mix  the  colours  on,  and  to  make  the 
tints  required  in  the  work.  It  has  no  handle,  but,  inftead  thereof, 
a  hole  at  one  end  to  put  the  thumb  through  to  hold  it. 

Pallet,  among  potters,  crucible-makers,  &c.  is  a  wooden 
inftrument,  almoft  the  only  one  they  ufe,  for  forming,  beating,  and 
rounding  their  works.  They  have  feveral  kirtds :  the  largeft  are  oval, 
with  a  handle;  others  are  round,  or  hollowed  triangularly;  others, 
in  fine,  are  in  manner  of  large  knives,  ferving  to  cut  off  what  is 
fuperfluous  on  the  moulds  of  their  work. 

Pallet,  in  heraldry,  is  a  fmall  pale,  half  the  breadth  of  the 
ufual  one  ;  and  therefore  there  are  fometjmes  feveral  of  them  upon 
one  fhield. 

Pallet  is  alfo  a  part  belonging  to  the  balance  of  a  watch  or 
movement. 

Pallet,  in  Chip-building,  is  a  room  within  the  hold,  clofely 
parted  from  it,  in  which,  by  laying  fome  pigs  of  lead,  &c.  a  Chip 
may  be  fufficiently  ballafled,  without  lofing  room  in  the  hold,  which 
therefore  will  ferve  for  flowing  the  more  goods. 

PALLIATION,  the  a<5l  of  mitigating,  Toothing,  or  difguifing. 

PALLIATIVE  indication ,  is  where  the  fymptoms  of  a  difeafe 
give  too  much  trouble  and  danger,  to  have  their  cure  deferred,  till 
the  difeafe  whereon  they  depend  is  removed.  Here  the  fymptoms 
themfelves  are  to  be  cured,  or  mitigated,  apart ;  and  hence, 

Palliative  cure,  is  the  anfwering  of  a  palliative  indication; 
or  removal  or  mitigation  of  the  fymptoms  of  a  difeafe,  the  caufe  of 
the  difeafe  flill  remaining. 

The  principal  fymptoms,  which  call  for  fuch  a  fort  of  cure,  are 
thirft,  pain,  too  much  waking,  and  fainting. 

PALIFICATION,  or  Piling,  in  archite&ure,  denotes  the 
piling  of  the  ground-work,  or  the  (Lengthening  it  with  piles,  or 
timber  driven  into  the  ground  ;.  which-'is  pradtifed  when  people  build 
upon  a  moifl,  or  marfhy  foil. 

PALM,  palmusy  an  ancient  meafure  of  length,  taken  from  the 
extent  of  the  hand. 

The  Roman  palm  was  of  two  kinds  ;  the  great  palm  anfwering  to 
our  fpan,  and  contained  twelve  fingers  breadth,  or  nine  Roman  in¬ 
ches,  equal  to  about  8£  inches  Englifh  ;  the  fmall  palm  contained 
four  fingers,  equal  to  about  two  Eriglifh  inches  The  Greek 
palm  or  doron  was  of  two  kinds ;  the  fmall  contained  four  fingers, 
equal  to  two  inches  f.  The  great  contained  nine  fingers.  The 
double  Greek  paJm,  or  dichas,  contained  in  proportion.  The  mo¬ 
dern  palm  is  different  in  different  places.  At  Rome,  it  contains 
feven  inches  ^  ;  at  Naples,  eight  inches;  at  Genoa,  eight  inches 
i8tj  ;  at  Morocco  and  Fez,  feven  inches  ;  in  Languedoc  and 
fume  other  parts  of  France,  eight  inches  4 ;  and,  in  England,  it  is 
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laft  rhe  Sl,nday  vvhich  precedts  Eafler,  being  the 

lafl  bunday  in  Lent  «  termed  in  the  Romiih  ritual,  Dominla  in 

of  th  maV,m'  or  ^»/M-SUnday»  7  his  day,  amongft  the  Ruffians 
°f  the^Greek  church,  is  obferved  with  great  folemni,yg 

was‘ ufiual  §  ¥™ih*nd  ,Faf!s  we  that  in  this  country  it 

mo  ation  If  h7  ab°Ut  arancl’eS  °  ,rCCS  m  proceffion,  in  comme- 
“  Thev  cur  H  CirC“mftancer  Luke  and  Matthew, 

the  wav”  Th7n  bra"ches  /rom  the  trees,  and  flrewed  them  in 
very  ccmmoTnfl  fup.pofed  t0,have  been  M^rees,  which  are 
emblematic^  vido^’  WCTC  alwayS  in  that  CoUlltry  *s 

It  is  flill  a  common  notion  with  out  boys,  particularly  in  the 
north,  to  carry  about  branches  of  willows  L  a^ubflitule  for  foe 
palm.  In  many  Roman  Catholic  countries  it  is  ufual  to  carry  about 
fpngs  of  box-wood  in  lieu  of  palms.  1 

before  E°aftlS  °f  London  are  informed‘  that  in  the 

S'1/  ,here  uwere  (hews  made  for  the  fetching  in  of 

hrt  of  h!,ZZrZorm;yh'  ki"8'S  h“fe'  “°d  “ 

I  his  cu flora  of  carrying  about  branches  on  this  day,  however  it 
may  be  deemed  a  rel.c  of  Roman  Catholic  fuperftiilon’  is  certainly 
innocent,  and  perhaps,  when  confidered  as  emblematic  of  the  cir- 
cumftance  it  commemorates,  is  worthy  of  being  preferved; 

rJrtLhUTe'np{llma'  a  genus  °f  plams  of  wh,ch  there  are  fourteen 
lpecies.  I.  1  aim-tree,  with  winged  leaves,  whofe  lobes  are  nar¬ 
row,  and  terminated  by  fpines  ;  or  date-tree.  2.  Palm- tree  with 
winged  leaves,  whofe  lobes  are  folded  back,  foot- ftalks  proceeding 
from  the  fides  of  the  branches,  and  a  large  annular  fruit ;  commonly 
called  cocoa-nut  3.  Palm- tree  with  winged  leaves,  which  are 
every  way  armed  with  black  fpines,  bearing  a  larger  fruit  :  com- 
mon  y  called  great  macaw-tree.  4.  Palm- tree  with  winged  leaves, 
whofe  lobes  are  folded  back,  and  prickly  branches,  whofe  thorns 
often  come  by  pairs,  and  are  black.  5.  Palm-tree  with  winged 
leaves,  an  equal  trunk,  and  a  fmaller  fruit ;  commonly  called  the 
cabbage-tree.  6  Palm-tree  with  winged  leaves,  a  taper  prickly 
flalk,  and  a  fmaller  fruit ;  called  prickly  pole.  7.  Palm- tree  with 

g  jave. ,  having  narrow  plain  lobes,  and  prickly  midribs ; 
commonly  called  oily  palm- tree.  8.  Palm-tree  with  hand  'haped 
winged  leaves  which  are  plaited,  and  fcaly  ftalks ;  called  palmetto, 
or  thatch.  9  Palm- tree  with  winged  leaves,  Whofe  lobes  are  li¬ 
nearly  fpcar-lhaped,  and  prickly  foot-ftalks.  jo.  Palm-tree  with 
winged  branches,  whofe  lobes  are  rigid,  alternate,  arid  terminated 
by  prickles.  11.  Palm-tree  wirh  hand-fhaped  winged  leaves,  whofe 
lobes  are  folded  backward,  and  are  hoary  on  their  under  fide.  12. 
Palm- tree  with  a  club-fhaped  fruit  containing  many  feeds.  13. 
Palm-tree  with  winged  leaves,  whofe  b.bes  are  fpear-fhaped,  plaited* 
and  come  out  by  pairs  from  one  point,  (landing  thinly  along  the 
midnb.  14.  Palm-tree  with  Angle,  intire,  flaccid  leaves;  com¬ 
monly  called  the  dragon-tree. 

The  cocoa-nut  is  cultivated  in  mod  of  the  inhabited  parts  of  the 
Eaft  and  Weft  Indies,  but  is  fuppofed  to  be  a  native  of  the  Mal¬ 
dives,  and  the  defert  illands  of  the  Eaft  Indies.  It  is  one  of  the 
moft  ufeful  trees  to  the  inhabitants  of  America,  who  have  many  of 
the  common  neceflaries  of  life  from  it ;  the  bark  of  the  nut  is  made 
into  cordage,  the  fhell  of  the  nut  into  drinking  bowls,  the  kernel  af¬ 
fords  a  wholefome  food,  and  the  milk  contained  in  the  fhell  a  cooling 
liquor;  the  leaves  of  the  tree  are  ufed  forthatching  houfes,  and  are 
wrought  into  bafkets,  and  other  utenfils.  See  the  article  Cacao. 

The  feveral  lpecies  of  this  genus  may  be  all  raifed  with  us  from 
the  feeds,  which  muft  be  fown  in  pots  of  light  earth,  and  plunged 
into  a  bark  hut-bed.  When  the  young  plams  come  up,  they  muft 
be  tranfplanted  into  fingle  pots,  and  preferved  in  the  ftove.  The 
foil  they  fucceed  beft  in  is  made  of  one  third  pafture-land,  one  third 
fea-land,  and  the  other  third  rotten  tanner’s  bark,  or  rotten  horfe- 
dung ;  they  muft  be  planted  in  pots,  in  proportion  to  their  fize, 
but  thefe  fhould  not  be  too  large.  They  will  require  to  be  removed 
once  a  year  ;  but  this  muft  be  done  with  great  care. 

Palm -wine,  or  toddi ,  a  liquor  drawn  from  the  palm-tree. 

Palm,  an  inftrument  ufed  by,  feamen,  inftead  of  a  thimble,  in 
making  and  mending  fails. 

PALMARIS  mujculus,  one  of  the  flexor  mufcles  of  the  hand,  fo 
called  as  being  inferted  into  the  palm  of  the  hand  by  a  broad  ex¬ 
panded  tendon  :  it’s  office  feems  to  be  to  contrail  the  palm  of  the 
hand.  See  Plate  148,  Jig.  2,  N°  25.  There  is  alfo  another  mufcle 
of  the  hand  called  pulmatis  brevis,  and  qiiadratus,  in  form  of  a  fmall. 
mafs  of  flefh,  which  adheres  to  the  aponeurofis  of  the  former  mufcle, 
above  the  abdu&or  mufcle  of  the  little  finger  ;  it  is  faid  to  affiit  in 
drawing  together  the  hand  ;  but  Heifter  obferves,  that  both  thefe 
mufcles  are  found  wanting  in  dilleilions. 

PALMATED,  fomething  refembling  the  fhape  of  the  hand  ; 
thus  we  fay,  pa/mated  leaves,  roots,  duties,  &c. 

PALM  IS  I  RY,  a  kind  of  divination,  or  rather  deceitful  art  prac- 
ti fed  by  gyplies,  who  pretend  to  foretel  events  by  infpeiling  the  lines 
and  marks  of  the  hands  and  fingers. 

PALMS,  in  botany,  white  buds  fhooting  out  of  willows,  or  fal¬ 
lows,  before  the  leaf  5  thefe  form  the  flowers. 

PALMYRA,  ruins  of,  in  ancient  and  modern  geography,  aje  the 
ruins  of  a  famous  city  of  this  name,  fituate  iii  a  defert  q(  Syria, 
about  forty-eight  leagues  from  Aleppo,  and  as  far  from  Damafcus, 
twenty  leagues  weft  from  the  Euphrates,  and  in  the  latitude  of  34® 
N.  Phis  city  appears  to  have  been  originally  built  by  Solomon, 
and  called  Tadmor.  1  Kings  ix.  18  2  Chron.  viii.  4.  Jofephus 
alfures  us,  that  this  was  the  fame  city  which  the  Greeks  and  Romans 
afterwards  called  Palmyra;  and  it  is  flill  called  Tadmor  by  the  Arabs 
of  the  country. 

Palmyra  was  formerly  encompaffed  by  palms  and  fig-trees,  and 
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covered  an  extent  of  ground,  according  to  the  Arabs,  near  ten  miles 
in  circumference  ;  and  might  probably  have  been  reduced  to  it  s  pre- 
fent  confined  and  ruined  ftate  by  quantities  of  fand,  driven  over  it  by 
whirlwinds.  The  walls  of  the  city  are  flanked  by  fquare  towers  ; 
and  it  is  probable,  by  their  general  dire&ion,  that  they  included  the 
great  temple,  and  are  three  miles  in  circumference.  But  of  all  the 
monuments  of  art  and  magnificence  in  this  city,  the  moff  confi- 
derable  is  the  temple  of  the  Sun.  The  whole  fpace  containing  it’s 
ruins  is  a  fquare  of  two  hundred  and  twenty-fix  yards,  encompafled 
with  a  ftately  wall,  and  adorned  with  pilafters  within  and  without 
to  thenumber  of  fixty-two  on  a  fide.  Within  the  court  are  the  re¬ 
mains  of  two  rows  of  very  noble  marble  pillars,  thirty-feven  feet 
high  ;  the  temple  was  encompafled  with  another  row  of  pillars  fifty 
feet  high,  but  the  temple  itfelf  was  only  thirty-three  yards  in  length, 
and  thirteen  or  fourteen  in  breadth.  This  is  now  converted  into  a 
mofque,  and  ornamented  after  the  Turkifli  manner. 

PALPABLE,  fomething  that  may  be  perceived  by  the  fenfes, 
or  touch  :  hence,  a  palpable  hit.  Shakfpeare. 

PALPITATION,  in  medicine,  a  fpaftic  contra&ion  of  the  heart, 
when  it  leaps  and  beats  violently,  through  a  fright,  &c. 

The  heart  often  palpitates  fo  much  as  to  be  heard  at  a  diftance, 
which  may  be  owing  to  a  violent  motion  of  the  body  ;  chiefly  when 
plethoric  people  afcend  high  places  :  fometimes  it  happens  through 
fear  or  dread  ;  and  fometimes  from  a  bad  conformation  of  the  heart 
and  neighbouring  veffels.  Sleeping  in  the  fields,  fuppreflion  of  the 
nrenfes,  and  the  like,  are  alfo  faid  to  occafion  it. 

Bleeding  in  the  foot,  and  gentle  purges,  are  generally  the  firrt 
fleps  towards  a  cure  ;  after  which,  faline,  nitrous,  and  cinnabarine 
medicines  are  to  be  ufed,  particularly  the  antifpafmodic,  to  appeafe 
the  violent  motion  of  the  heart,  and  render  the  blood  more  fluid. 
The  aqueous  infufions  of  tea,  balm,  veronica,  primrofes,  or  citrons, 
arc  likewife  proper,  efpecially  with  the  eflence  of  fcordium,  car- 
duus  benediClus,  citron  or  orange-peel,  with  a  little  dulcified  fpirit 
of  nitre,  or  terra  foliata  tartari,  taken  morning  and  evening  ;  as  alfo 
temperate  pediluvia,  moderate  but  frequent  exercife,  riding,  mode¬ 
rate  diet,  plenty  of  thin  drink,  whev,  minerai  waters,  efpecially  the 
chalybeate  kind,  are  all  very  ufeful  in  this  difeafe. 

•PALSGRAVE,  among  the  Germans,  the  fame  with  palatine. 

PALSY,  in  medicine,  a  difeafe  wherein  the  body,  or 

fome  of  it’s  members,  lofe  their  motion,  and  fometimes  their  fenfa- 
tion  or  feeling. 

The  apoplexy,  fays  Dr.  Mead,  when  not  mortal,  frequently  ter¬ 
minates  in  a  palfy,  which  is  the  crifis  of  the  difeafe  :  this  paify  ge¬ 
nerally  feizes  but  one  fide  of  the  body  ;  and  what  Morgagni  obferves, 
After  Valfalva,  that,  on  difieffion  of  the  bodies  of  apopleCtics,  who 
had  been  feized  with  a  hemiplegia,  he  always  found  the  caufe  of 
the  difeafe  in  the  oppofite  fide  of  the  brain,  the  doCfor  fays  he  has 
formerly  found  true  more  than  once  in  .  St.  Thomas’s  hofpital. 
There  is  now  no  longer  any  room  for.  blood-letting,  or  draftic 
purges:  it  will  be  fufficient  to  give  warm  and  moderate  cathartics 
now  and  then,  fuch  as  the  tlnCfura  facra.  And  as  the  difeafe  is  now 
be,copie  chronical,  inllead  of  bliflers,  it  will  be  requilite  to  make 
i flues  in  proper  places,  efpecially  in  the  nape  of  the  neck,  and  above 
the  fcapulae,  either  with  the  actual  cautery,  or  with  cauflic  medi¬ 
cines.  Hippocrates  advifes  to  apply  the  adluai  cautery  in  eight 
places,  at  leaft,  and  fpecifies  them. 

The  cure  is  to  be  chiefly  profecuted  with  aromatic  ftrengtheners 
and  heel ;  and  befides,  it  is  of  fervice  to  flimulate  the  Ikin  of  the 
paralytic  part  ;  which  is  extremely  well  effedfed  by  the  green  oint¬ 
ment,  mixed  with  the  feventh  or  eighth  part  of  the  ftrong  fpirit  of 
vitriol :  and  when  the  part  begins  to  be  rubified,  the  liniment  is  to 
be  removed,  and  the  part  anointed  with  ointment  of  alder.  Cold 
bathing  is  very  beneficial  in  perfons  not  too  far  advanced  in  years, 
bi^t  hot  bathing  is  prejudicial  to  all  paralytics  ;  fome  of  whom  the 
dodtor  has  known  fent  to  Bath  by  a  miftaken  notion  of  their  phy- 
ficians,  who,  upon  coming  out.  of  the  bath,  were  feized  with  a  re¬ 
turn  of  the  apoplexy,  which  carried  them  off.  ~. 

Wherefore  the  dodfor  makes  the  following  remarks  on  thefe  wa- 
ferL  1  he  chief  virtue  feeifis  to  confift  in  a  certain  mineral  heat, 
whereby  they  warm  and  cherifh  the  ftomach  and  inteftines  ;  and, 
therefore,  they  are  chiefly  ferviceable  to  thofe  who  have  ruined  their 
appetite  and  digeftive  faculty  by  drinking  wine  or  other  fpirituous 
liquors,  which  is  wejl  known  to  be  the  caufe  of  a  number  of  . evils  : 
but  they  are  very  prejudicial  to  all  whofe  inward  parts,  as  the  brain, 
lungs,  fiver,  or  kidneys,  are  too  hot.  And,  for  the  fame  reafon, 
though  they  may  be  agreeable  to,  and  mend  the  ftomach,  yet,  if  the, 
ufe  of  them  be.  continued  too  long,  they  more  frequently  hurt  this 
orgah :  that  very  waymth  which  was  beneficial  at  firft,  by  immode¬ 
rate  perfeverance,  becoming  prejudicial,  by  over-relaxing  the  fibres, 
A  circumftance  which  tKedodtor  feveral  times  obferved,  more  par¬ 
ticularly  in  patiertts  whofe  difeafeswere  owing  to  a  fault  in  the  ner- 
vqus  fluid.  ,  ,,  '  ‘  ‘ 

This  difeafe  never  is  acute,  fs  often  tedious,  and  in  old  people 
a.lmoft  incurable  $  and  tfie  patient  for  the  mod  part  drags  a  miferable 
life.  For'the  vigour  of  his  mind,  together  with  his  memory,  are  loft, 
or  vaftly  impaired  ;  he  totters  and  fhakes,  and  becomes  a  difmal 
fight  ;  as  if  no  longer  a  man,  but  an  animal  half  dead. 

An  eledluary  for  the  palfy  is  made  of  powdered  muftard  feed  and 
C-°Hfe^°f  f°fcs>  of  each  an  ounce,  with  as  much  fyrup  of  ginger 
as  is  fitfficient  to  make  an  eledluary.  A  tea-fpoonful  of  this  may  be 
taketi  three  or  four  times  a  day. 

■  m  mythology,  the  foil  of  Mercury  and  Penelope,  and  the 

deity  yvho  prefided  over  huntfmen,  fhepherds,  and  thofe  whofe  oc- 
cupatiprts  led  them  to  frequent  the  fields. 

By  tfi®  image  of  the  god  Pan  the  poets  underftood  the  univerfe, 
or  the  word in  Greek  fignifies  all ;  his  upper  part  refembled  a 
rtiafi,  his  lower  part's  a  beaft  ;  becaufc  men  and  bcafts  make  the  moft 


confiderable  part  of  the  world,  and  the  former  much  the  fuperior. 
His  red  face  reprefents  the  blufhing  fplendor  of  the  fkies  ;  his  horns, 
thofe  of  the  moon;  his  fpotted  {kin  the  party-coloured  firmament, 
or  the  ftarry  Iky;  his  hairy  {flagged  thighs  and  legs,  the  ftirubs  and 
trees  of  the  earth  ;  his  goat’s  feet,  the  liability  of  the  earth  ;  and 
his  pipe  of  feven  reeds,  the  celeftial  harmony  of  the  feven  planetary 
fpheres. 

Pan,  an  earthen  veflel  broad  and  hollow, 
i  PANACEA,  among  phyficians,  denotes  an  univerfal  medicine, 
or  a  remedy  for  all  difeafes. 

PANADA,  a  diet  confiding  of  bread  boiled  in  water  to  the  con¬ 
fidence  of  a  pulp,  and  fweetened  with  a  little  fugar.  it  is  given  to 
young  children,  and  to  lick  perfons,  whofe  digeftion  is  weak,  or 
where  ftronger  food  would  he  improper. 

PAN  ATHENjTA,  in  Grecian  antiquity,  an  ancient  Athenian 
feftival,  in  honour  of  Minerva,  who  was  the  protedfrefs  of  Athens, 
and  called  Athena. 

There  were  two  folemnities  of  this  kind,  one  of  which  was 
called  the  greater  panatbeneca ,  and  celebrated  once  in  five  years  ;  and 
the  other  the  Idler  panathenaa,  kept  every  third  year,  or,  as  fome 
think,  every  year. 

PANCREAS,  in  anatomy,  is  a  long  flat  gland,  of  that  kind 
which  anafomifts  call  conglomerate,  fituated  under  the  ftomach, 
between  the  liver  and  fpleen;  it’s  figure  refembles  that  of  a  dog’s 
tongue,  and  is  divided  into  two  fides,  one  fuperior,  the  other  infe¬ 
rior  ;  two  edges,  one  anterior,  the  other  pofterior  ;  and  two  extre¬ 
mities,  one  large,  which  reprefents  the  bafis  of  a  tongue,  and  one 
fmall,  and  a  little  rounded  like  the  point  of  a  tongue.  Refer  to 
Syltem  of  Anatomy,  p.  113,114. 

M.  Perrault  obferves,  that  the  filh  called  plaife  has  440  pancreafes.% 
though  it  has  but  five  duds  opening  into  the  inteftines,  three  of 
:  which  correfpond  to  80  pancreafes,  and  two  of  them  to  100  apiece. 

PANDECTS,  in  the  civil  law,  colledlions  made  byjuftinian’s 
order,  of  534  decifions  of  the  ancient  lawyers,  on  fo  many  quel- 
tions  occuring  in  the  civil  law;  to  which  that  emperor  gave  the 
force  and  authority  of  la.w,  by  an  epiftle  prefixed  to  them.  '^hepan- 
deffs  confided  of  50  books,and  make  the  firft  part  of  the  body  of  the 
civil  law. 

PANDORON,  a  mufical  inftrument  ufed  among  the  ancients, 
much  refembling  the  lute. 

PANEGYRIC,  an  oration  inpraife  of  fome  extraordinary  thing, 
perfon,  or  virtue. 

Panegyrics  were  anciently  made  in  the  public  and  folemn  aflem- 
blies  of  the  Greeks,  either  at  their  games,  their  feafts,  or  religious 
meetings.  To  render  them  the  more  folemn,  they  ufed  to  begin 
with  the  praifes  of  the  deityy  in  whofe  honour  the  games,  &c.  were 
celebrated  ;  then  they  defeende'd  to  the  praifes  of  the  people  or  coun¬ 
try  where  they  were  celebrated  ;  then  to  the  princes  or  magiftrates 
whopretklcd  at  them  ;  and  at  length  to  the  champions,  efpecially 
thofe  who  had  gained  the  prize.  1  el. 

Panegyric  is  ranked  among  the  denjonftrative  . kinds  of  orations, 
whereof  rliere  are  commonly  reckoned  two  kinds,  viz.  the  artificial,- 
where  every  thing  is  rcducedt  ocertain  heads  ;  and  the  othernatural, 
where  tlie  older  of  hiftnry  is  obferved.  j  ' 

PANEL,  or  Pannel,  in  law,  fignifies.  a  fchedale,  or  fmall  roll 
of  parchment,  in  which  are  contained  the  names  ofthe  jurors  returned 
by  the  {heritf  to  pafs  upon  trial  ;  fo  that  the  impannellingof  a  jury 
is  no  more  than  the  fheritf’s  entering  them  upon  his  pannel,  or  roll. 

In  the  Scots  law, pannel. fignifies  the  prifoner  at  the  bar,  or  perfon 
who  takes  bis  trial  before  the  court  of  judiciary,  for  fome  crime. 

Panned,  nr.pAN.Et,  in  joinery,  &c,  a  tympan,  or  fquare  piece 
of  wainfeot,  fometimes  carved,  framed,  or  grooved  in  a  larger  piece, 
between  two- mounters  or,  upright  pieces,  and  two  traverfes  or  crofs 
pieces.  Hence  alfo  panneh,  or  panes. of  glafs,  are  compartiments  or 
pieces  of  glafs  of  various  forms  ;  fquare,  hexagonal,  &cc.  1,  >’■' 

Pannel,  in  mafonry,  denotes  one  of  the  faces  of  a  hewn  ftonc. 

Pannel  of  a  [addle,  are  two  cufliions  full  of  hair,  or  flocks,  placed 
under  the  faddle;  one  on  each  fide,  next, the1  horfe’s hack,  to  prevent 
the  bow  from  hurting  the  horfe.  •  i  «».’  V*  m'Ml  M 

PANGOLIN  of  Buffon,  in  zoology,  is  the  fhort- tailed  tnanis,  or 
manis  pentadadlyla  of  Linnaeus,  with  back,  fides,  and  legs,  covered 
with  blunt  feales,  with  briftles  between  each  ;  tail  not  lunger  than 
the  body  ;  earshot  unlike  the  human  ;  and’ {kin;  belly,  and’ inlidc 
of  the  legs  hairy. ,  •«'  T  ’./nr!-  •  1  i:  •n  o 

It  inhabits  the  iflandsofiIndia,and  is  probably  a  native  of  Guinev; 
it  feeds  oq  lizards  and  infedts,  and  isefteemed  a  very  delicate  food. 
See  LaLerta  fquamofa,  and  Plate  51  .  T 

PANGONIA,  in  natural  hiftory;  the  name  of  a  genus  of  cryfta!. 
See  Plate  55,  Clafs  III. 

The  bodies  ot  this  genus  are  fingle-pointed,  or  impcrfedl  cryftals, 
compofed  of  dodecangular  of  twelve  planed  columns,  terminated  by 
twelve  planed  pyramids,  and  the  whole  body,  therefore,  made  up  of 
twenty-four  planes.  Of  thisgenusthere  are  only  three  known  fpecics. 

PANIC,  or.  Panic  fear ,  a, term,  ufed  for  a  necdlefs  or  ill- 
grounded  fright.  u  ' 

Polyaenus  fetches  the  origin  of  the  phrafe  from  Pan,  one  of  the 
captains  of  Bacchus,  who,  with  a  few  men,  put  a  numerous  enemy 
to  rout,  by  a  noife  which  his  foldiers  raifed  in  a  rocky  valley,  fa¬ 
voured  with  a  great  number  of  echoes.  This  ftratagem  making 
their  number  appear  much  greater  than  it  really  was,  the  enemy 
quitted  a  very  .commodious  encampment,  and  fled.  Hence  all  ill- 
grounded  fears  have  been  called  panics ,  or  panic  fears. 

PANNAGE,  Panage,  or  Pawnage,  are  ufed  in  our  law¬ 
books,  Sec.  for  the  masts  of  wood:  as  of  beech,  acorns,  &c.  As 
alfo  for  the  running  and  feeding  of  fwine,  or  other  cattle,  in  forefts. 

PANNUS,  in  medicine,  a  difeafe  of  the  eye,  popularly  called  the 


p 


A 


P 


E 


Pv 


'•  The  p annus  is  an  excrefcence  artfing  on  the  adnata  or  conjunc¬ 
tiva,  lefs  hard  and  membranous  than  the  unguis;  and  reprefenting  a 
web,  or  plexus  of  little  veins  fwelled  with  blood. 

PANTALOON,  a  maiked  perfon  or  buffi  ion  who  performs  gro- 
tefque  dances;  and  is  tiled,  by  fome,  for  the  habit  or  drefs  worn  by 
fuch  characters. 

PANTHEA,  in  antiquity,  ffatues  compofed  of  the  figures  or 
fymbols  of  feveral  divinities  combined. 

PANTHEON,  in  Roman  antiquity,  a  temple  of  a  circular  form, 
dedicated  to  all  the  gods  :  it  was  built  by  Agrippa,  fon-in-law  to 
Auguitus:  it  is  now  converted  into  a  church,  and  dedicated  to  the 
Virgin  and  all  the  martyrs. 

PANTHERA,  panther,  in  zoology.  See  Plate  79,  fig.  47  ;  and 
Once,  Plate  73,  fig.  42.  See  aifo  Pardalis. 

PANTOMIME,  among  the  ancients,  a  perfon  who  could  imi¬ 
tate  all  kinds  of  adfions  and  charafters  of  ligns  and  geffures,  with¬ 
out  fpeaking.  Their  drefs  was  fuited  to  the  perfon  they  were  to 
imitate. 

PAPAN,  in  natural  hiffory,  a  fpeeies  of  large  and  beautiful  duck, 
common  in  the  lakes  and  marlhes  of  the  Philippine  iflands. 

Defer ipt ion  of  all  Kinds  of  PAPER. 

PAPER,  a  thin  leaf,  artificially  made  of  fome  vegetable  fub- 
ftance  ;  that  which  is  to  write  upon  with  ink,  being  chiefly  white. 

The  nriterials  on  which  mankind,  in  different  ages  and  countries, 
have  connived  to  write  their  fentiments,  have  been  various,  as  on 
ffones,  bricks,  the.  leaves  of  flowers  and  trees,  the  rinds  or  barks  ; 
alfo,  tables  of  wood^w^xromd  ivory;  towvhich  may  be  added  plates 
of  lead,  linen  rolls,  &c.  length  the  Egyptian  papyrus  was  in¬ 
vented  ;  then  parchment,  ccxfh  paper ;  and,  lartly,  the  common  or 
linen  paper. 

There  are  few  forts  of  plants  but  have  been  ufed  for  paper  and 
books;  and  hence  the  feveral  terms,  byblus,  codex,  liber,  folium, 
tabula,  tillura,  philyra,  fcheda,  &c.  which  exprefs  the  feveral  parts 
on  which  they  have  been  written  ;  and  though,  in  Europe,  all  thefe 
difappeared.upon  the  introduction  of  papyrus  and  parchment;  yet 
ltill  the  ufe  of  divers  of  them  obtain  to  this  day  in  fome  other  coun¬ 
tries.  Paper,  with  regard  to  the  manner  of  making,  and  the  mate¬ 
rials  employed  therein,  is  reducible  to  divers  kinds,  Egyptian,  Eu¬ 
ropean,  and  Chinefe  paper ;  there  is  alfo  mention  made  of  cotton 
paper,  bark  paper,  and  afbeftine  or  incombuftible  paper. 

Egyptian  Paper,  that  which  was  principally  ufed  among  the  an¬ 
cients,  made  of  the  rufh  papyrus  or  byblus,  growingichiefly  about  the 
banks  of  the  Nile.  Befides  paper,  fhey  make  fails,  ropes,  and  other 
naval  rigging,  as  alfo  mats,  blankets,  clothes,  and  even  fhips,  of 
ftalks  of  the  papyrus. 

Manner  of  making  the  Egyptian  Paper.  They  began  with  lop¬ 
ping  off  the  two  extremes  of  the  papyrus,  namely,  the  head  and  root, 
as  of  no  ufe  in  this  manufacture  ;  the  remaining  Item  they  Hit  length- 
wife  into  two  equal  parts,  and  from  each  of  thefe  they  ftripped  the 
thin  fcaly  pellicles  whereof  it  confided,  with  the  point  of 'a  needle 
or  pen-knife  ;  the  innermoft  of  thofe  pellicles  were  looked  on  as  the 
bed,  and  thofe  near  the  rind,  the  word  :  they  were  accordingly 
kept  apart,  and  conftituted  different  forts  of  paper.  As  the  pellicles 
.were  taken  off,  they  extended  them  on  a  table  ;  then  two,  or  more 
of  them,  were  laid  over  each  other  tranfverfely,  fo  as  that  the  fibres 
made  right  angles  :  in  this  date  they  were  glued  together  by  the 
muddy  waters  of  the  Nde,  or,  where  the  waters  of  the  Nile  were 
not  to  be  had,  with  a  pafte  made  of  the  fined  wheat  flour,  mixed 
with  hot  water,  and  a  fprinkling  of  vinegar.  The  pellicles  being 
next  preffed  to  get  out  the  water,  then  dried,  and,  laftly,  flatted  and 
fmoothed  by  beating  them  with  a  mallet,  coudituted  paper;  which 
they  fometimes  polithed  further,  by  rubbing  it  with  a  hemifphere  of 
glafs,.  or  the  l.ke.  v 

Bark  Paper,  was  only  the  inner  whitifh  rind  inclofed  between 
the  bark .  and  the  wood  of  divers  trees,  as  the  maple,  plane,  beech, 
and  elm  ;  but  efpecially  the  tilia,  philyra,  or  linden -tree,  which  was 
that  modly  ufed  for  this  purpofe.  On  this,  dripped  off,  flatted,  and 
dried,  the  ancients 'wrote  books,  feveral  of  which  are  dill  extant. 

Cotton  Paper,  charta  bombycina,  fo  called  from  6V< 3i/|,  which 
anciently  fignified  lilk  ;  though  afterwards  it  came  to  fignify  cotton, 
is  a  fort  of  paper  which  has  been  in  ufe'  upwards  of  600  years.  What 
is  more,  cotton  paper  appears  to  have  been  very  common  at  that 
time,  and,  confequently,  mud  have  been  invented  long  before.  In 
the  French  king's  library  are  manuferipts  ori  this  paper,  which  ap¬ 
pear  to  be.  of  the  loth  century.  Ee  this  as  it  will,  from  the  tzthcen- 
tuiy,  cotton  manuferipts  are  more  frequent  than  parchment  ones. 

Linen,  or  European  Paper,  is  chiefly  made  of  linen  or  hempen 
rags,  beaten  to  a  pulp  with  large  hammers,  &c. 

Linen  paper  appears  to  have  been  fir'd  introduced  among  us  to¬ 
wards  the  beginning  of  the  14th  century,  which  agrees  with  the  ob- 
fervations  of  Count  Maffei,  who  found  no  marks  of  it’s  ufe  before 
the  year  1300.  Some  indeed  go  much  further  back,  and  take  the 
libri  lintei,  mentioned  by.  Livy,  and  other  Roman  writers,  to  have 
been  written  on  linen  paper;  but  this  notion  has  been  fufficiently 
refuted.  Others  make  the  invention  more  modern  than  it  really  is, 
dating  it’s  origin  about  300  years  ago;  but  Mabillon  ihews  the  con¬ 
trary  from  many  manuferipts,  about  400  years  old,  written  on  linen 
paper;  and  Balbinus  produces  divers  inflances  of  fuch  manuferipts 
written  before  the  year  1340-  Add  to  this,  that  in  the  Cotton  li¬ 
brary,  there  are  writings  on  paper  in  the  times  of  mod  of  our  kings 
and  queens,  as  high  as  the  year  1335  '■>  anc^  ^r*  P rideaux  allures  us, 
he  has  feen  a  regiltration  of  fome  abis  of  John  Crandon,  prior  °f 
Ely,  made  on  paper,  which  bears  date  in  the  Iqth  year  of  King 
Edward  II.  that  is,  A.  D.  1320. 

As  to  the  time  of  it’s  being  introduced  in  England,  we  read  of  s 
paper-  mill  erebled  at  Dart  ford,  as  early  as  the  year  1588,  which  was 
probably  the  firft,  and  is  celebrated  by  Thomas  Churchyard,  a  noted 


l1 555 


poet  of  that 

Difcourfe 


age,  in  a 


work  in  verfe,  infilled,  A  Defcription  and 
of  Paper,  and  the  Benefit  it  brings;  with  the  fetting 
foith  of  the  Paper- Mill,  built  near  Dartford  by  a  high  German, 
called  M.  Spillman,  Jeweller  to  the  Oueen;  London,  1588,  qto. 
There  are  great  hopes,  from  the  improvement  lately  made  in  this 
bufiuefs,  that  we  (hall  foon  make  as  good  paper  at  home,  as  any  part 
of  Europe  can  produce. 

Method  of  mukmg  Linen  Paper.  The  linen  rags,  being  carried  to 
the  mill,  are  firft  furled,  then  walked  very  clean  in  puncheons, 
vvhofe  f ides  are  grated  with  ftrong  wires,  and  the  bottoms  bored  full 
of  holes.  After  this  they  are  fermented,  that  is,  laid  in  fquare  heaps, 
clofe  covered  with  facking  till  they  fweat  and  rot,  which  is  com¬ 
monly  done  in  four  or  five  days.  When  duly  fermented,  they  are 
twilled  into  handfuls,  cut  fmall,  and  thrown  into  oval  mortars,  made 
of  well-feafoned  oak,  about  half  a  yard  deep,  with  an  iron  plate  at 
bottom,  an  inch  thick,  eight  inches  broad,  and  thirty  long :  in  the 
middle  is  a  waffiing-block,  grooved,  with  five  holes  in  it,  and  a  piece 
ot  hair-fieve  faltened  ou  the  infide :  this  keeps  the  hammers  from 
touching  it,  and  prevents  any  thing  going  out  except  the  foul  wa¬ 
ter.  1  hefe  mortars  are  continually  fupplied  with  water,  by  little 
troughs,  from  a  ciflern,  fed  by  buckets  fixed  to  the  feveral  floats  of 
a  great  wheel,  which  raifes  the  wooden  hammers,  for  pounding  the 
rags  in  the  mortars.  Wffien  the  rags  are  beaten  to  a  certain  degree, 
called  the  firff  Huff,  the  pulp  is  removed  into  boxes,  made  like  corn- 
chandle.rs  bins,  with  the  bottom-board  aflant,  and  a  little  reparation 
on  the  front,  for  the  water  to  drain  away.  The  pulp  of  the  rags 
being  in,  they  take  away  as  many  of  the  front-boards  as  are  needful, 
and  prels  the  mals  down  hard  with  their  hands :  the  netft  day  they 
put  on  another  board,  and  add  more  pulp,  till  the  box  is  full  ;  and 
here  it  remains  mellowing  a  week,  more  or  lefs,  according  to  the 
weather.  After  this,  the  fluff  is  again  put  into  clean  mortars,  and  is 
beaten  afrefh,  and  removed  into  boxes,  as  before;  in  which  Hate  ic 
is  called  the  fecond  fluff.  The  mafs  is  beat  a  third  time,  till  fome 
of  it  being  mixed  with  fair  water,  and  biewed  to  and  fro,  appears 
like  flour  and  water,  without  any  lumps  in  it;  it  is  then  fit  for  the 
pit-mortar,  where  it  is  perfectly  dilfolved,  and  is  then  carried  to  the 
vat,  to  be  formed  into  iheets  of  paper. 

But  lately,  inflead  of  pounding  the  rags  to  a  pulp  with  large  ham¬ 
mers,  as  above,  they  make  ufe  of  an  engine,  which  performs  tile 
work  :n  much  lefs  time.,  This  engine  confifts  of  a  round  folid  piece 
of  wood,  into  which  are  fattened  feveral  long  pieces  of  Heel,  ground 
very  fharp.  This  is  placed  in  a  large  trough  with  the  rags,  and  a 
fufficient  quantity  of  water.  At  the  bottom  of  the  trough  is  a  plate 
with  fteel  bars,  ground  fharp  like  the  former  ;  and  the  engine  being 
carried  round  with  prodigious  velocity,  reduces  the  rags  to  a  pulp  in 
a  very  fhott  time.  It  muff  be  obferved-,  that  the  motion  of  the  en¬ 
gine  caufes  the  water  in  the  trough  to  circulate,  and  by  that  means 
conffantly  returns  the  fluff  to  the  engine.  The  trough  is  conffantly 
fed  with  clean  water  at  one  end,  while  the  dirty  water  from  the  rags 
is  carried  off  at  the  other,  through  a  hole,  defended  with  wire- 
grating,  in  order  to  hinder  the  pulp  from  going  off  with  the  dirty 
water. 

When  the  fluff  is  fufficiently  prepared  as  above,  it  is  carried  to 
the  vat,  and  mixed  with  the  proper  quantity  of  water,  which  they 
call  priming  the  vat.  The  vat  is  rightly  primed,  when  the  liquor 
has  fuch  a  proportion  of  the  pulp,  as  that  the  mould,  on  being  dip¬ 
ped  into  it,  will  juft  take  up  enough  to  make  a  fheet  of  paper  of  the 
thicknefs- required.  The  mould  is  a  kind  of  fieve,  exadlly  of  the  fize 
of  the  paper  to  be  made,  and  about  an  inch  deep,  the  bottom  being 
formed  of  fine  brafs  wire,  guarded  underneath  with  flicks,  to  pre¬ 
vent  it  bagging  down,  and  to  keep  it  horizontal ;  and  further,  to 
ftrengthen  the  bottom,  there  are  large  wires  placed  in  parallel  lines, 
at  equal  diftances,  which  form  thofe  lines  vilible  in  moff  white  paper , 
when  held  up  to  the  light  :  the  mark  of  the  paper  is  alfo  made  in  this 
bottom,  by  interweaving  a  large  wire  in  any  particular  form.  This 
mould  the  maker  dips  into  the  liquor,  and  gives  it  a  fhake  as  he  takes 
it  out,  to  clear  the  water  from  the  pulp.  He  then  Hides  it  along  a 
groove  to  the  coucher,  who  turns  out  the  fheet  upon  a  felt,  laid  on 
a  plank,  and  lays  another  felt  on  it ;  and  returns  the  mould  to  the 
maker,  who  by  this  time  has  ‘prepared  a  fecond  fheet  in  another 
mould:  and  thus  they  proceed,  laying  alternately  a  fheet  and  a  felt, 
till  they  have  made  fix  quires  of  paper,  which  is  called  a  poll  ;  and 
this  they  do  with  fuch  fwiftnefs,  that,  in  many  forts  of  paper,  two 
men  make  twenty  ports,  or  more,  in  a  day.  A  port  of  paper  being 
made,  either  the  marker  or  coucher  whiffles  ;  on  which  four  or  five 
men  advance,  one  of  whom  draws  it  under  the  prefs,  and  the  reft 
prefs  it  with  great  force,  till  all  the  water  is  fqueezed  from  it ; 
after  which  it  is  feparated,  fheet  by  fheet  from  the  felts,  and  laid  re¬ 
gularly  one  fheet  upon  another  ;  and  having  undergone  a  fecond 
preffing,  it  is  hung  up  to  dry.  When  fufficiently  dried,  it  is  taken 
off  the  lines,  rubbed  finooth  with  the  hands,  and  laid  by  till  fized, 
which  is  the  next  operation.  For  this  they  choofe  a  fine  temperate 
day,  and  having  boiled  a  proper  quantity  of  clean  parchment  or  vel- 
lum-fhavings  in  water,  till  it  comes  to  a  fize  ;  they  prepare  a  fine 
cloth,  on  which  they  ftrew  a  due  proportion  of  white  vitriol  and 
roeh  alum  finely  powdered,  and  ftrain  the  fize  through  it  into  a 
large  tub  ;  in  which  they  dip  as  much  paper  at  once  as  they  can  con¬ 
veniently  hold,  and  with  a  quick  motion  give  every  fheet  it’s  fhare 
of  the  fize,  which  muff  be  as  hot  as  the  hand  can  well  bear  it. 
After  this,  the  paper  is  preffed,  hung  up  fheet  by  fheet  to  dry  ;  and 
being  taken  down  is  forted,  and  what  is  only  fit  for  outfide-quircs, 
laid  by  themfelves :  it  is  then  told  into  quires,  which  are  folded  and 
preffed.  The  broken  iheets  are  commonly  put  together,  and  two 
of  the  worft  quires  are  placed  on  the  outfide  of  every  ncam  or  bundle  ; 
and  being  tied  up  in  wrappers,  made  of  the  fettling  of  the  vat,  it  is 

fit  for  fale.  .  . 

Paper,  with  regard  to  colour,  is  principally  diffingutfhed  into 
white,  blue,  and  brown  ;  and  with  regard  to  it’s  dimenfions,  into 

atlas 
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atlas,  elephant,  imperial,  fuper-royal,  royal,  medium,  demy,  crown, 
fool’s-cap,  and  pot-paper. 

Marbid  Paper,  bee  the  article  Marbling. 

P  A  P£  r  -  Hangings,  furniture  now  greatly  uled,  and  generally  ap¬ 
proved,  as  it  is  at.  once  airy  and  cheap. 

The  paper  manufactured  for  hangings  is  of  feveral  kinds,  fome 
being  made  in  reprefentation  of  ftucco  work,  for  the  covering  ciel- 
ings,  or  the  tides  of  halls,  llair-cales,  palfages,  &c.  and  others  in 
imitation  of  velvet,  damallc,  brocades,  chints,  or  other  fuch  filks 
and  fluffs  as  are  employed  for  hanging  rooms.  The  principal  dif¬ 
ference  in  the  manufacture  lies,  however,  in  the  grounds  :  fome  of 
which  are  laid  in  varnith,  and  others  in  the  common  vehicle  for  wa¬ 
ter  colours;  and  in  the  raifing  a  kind  of  coloured  embolTmcnt  by 

chopt  cloth.  ' 

This  embofTed  fort  is  called  Bock-paper :  the  art  of  making  which 
is  of  very  late  invention,  and  is  a  great  improvement  of  the  ma¬ 
nufacture  of  paper-hangings,  both  with  regard  to  the  beauty  and 
durablenefs. 

Umvr ought  Paper  proper  for  Hangings,  The  kind  of  paper  em¬ 
ployed  for  making  the  /w/irr-hangings  is  a  fort  of  coarfe  cartoon  ma¬ 
nufactured  for  this  purpofe  ;  and  there  being  a  particular  duty  6n 
/^/•-hangings,  it  is  required  under  conluicrable  penalties  to  be 
damped  before  it  be  painted,  or  otherwife  decorated  for  this  purpofe. 
There  is  no  occalion,  however,  to  be  more  particular  in  explaining 
the  qualities  of  this  kind  of  unwrought  paper;  becaufe  it  is  to  be 
had  of  all  the  great  dealers  in  paper,  manufactured  in  a  proper 
manner. 

Colours  proper  to  he  ufed  for  Paper -Hangings.  The  colours  pro¬ 
per  to  be  ufed  for  the  painting,  or  colouring  the /w/w-hangings,  are 
all  the  kinds  that  can  be  ufed  in  water  and  varnifh.  But,  for  com¬ 
mon  defigns  done  with  water  only,  the  following  are  molt  proper. 

Forred;  lake,  vermilion,  role  pink,  and  red  oker.  For  blue; 
Pruftian  blue,  verditer,  andindico.  For  yellow  ;  the  yellow  berry 
walh,  Dutch  pink,  and  yellow  oker.  For  green  ;  verdigris,  or  a 
mixture  of  the  blue  colours  with  the  yellow  colours,  particularly 
with  the  yellow  berry  wafh.'  For  orange  ;  vermilion,  or  red  lead, 
with  Dutch  pink.  For  purple;  a  walh  made  of  log-wood,  ora 
mixture  of  the  lake,  or  rofe  pink-,  with  a  deep  coloured  Pruftian 
blue,  or  with  indico.  For  black  ;  lamp  black,  and  in  fome  nicer 
cafes  ivory  black.  For  white  ;  whiting  ;  and  for  the  heightenings, 
white  lead. 

Where  great  brightnefs  is  required,  the  lake  fhould  be  ufed  for 
the  crimfon  red ;  and  Pruftian  blue  for  the  blue  ;  but  for  many  pur- 
pofes  rofe  ptuk  ufed  alone  for  the  crimfon  red  ;  and  indico  mixed 
with  whiting  for  the  blue  ;  will  anfwer  the  purpofe  with  much  lefs 
cxpence. 

The  lake,  rofe  pink,  Pruftian  blue,  and  Dutch  pink,  intended 
for  this  ufe,  fhould  be  had,  of  thofe  who  make  them,  in  a  moift 
ffate  ;  before  they  have  become  more  dry  than  to  be  of  theconfift- 
ence  of  pafte.  There  is  a  double  advantage  in  this  ;  they  fave  the 
trouble  of  levigation ;  and,  mixing  much  more  kindly  with  the 
vehicle  than  when  they  are  dry,  and  to  be  ground  afreth,  they  both 
fpread  much  farther  on  the  work,  and,  lying  more  even,  appear  to 
be  brighter. 

Where  hangings  of  more  delicate  deligns,  and  greater  value  are 
to  be  painted,  particularly  thofe  in  imitation  of  the  India  paper,  car¬ 
mine  may  be  occasionally  ufed  ;  but  it  muff  be  laid  on  with  the 
pencil,  and  employed  fparingly,  otherwife  it  would  too  much  en¬ 
hance  the  expence. 

The  colours  ufed  in  varnifh  may  be  the  fame  as  thofe  ufed  with 
water  :  but  thofe,  which  are  above  diredkd  to  be  had  of  the  makers 
in  a  moift  ftate,  muft  for  this  purpofe  he  had  dry.  Verdigris,  and, 
for  nicer  purpofes,  the  cryftals  of  verdigris  (commonly  called  dif- 
tilled  verdigris),  are  with  advantage  ufed  in  varnilh,  though  not  pro¬ 
per  to  be  commixt  with  water.  A  tinffure  of  turmeric  in  fpirit  of 
wine  gives  a  very  good  yellow  for  uling  along  with  the  other  co¬ 
lours  in  varnifh  :  but  it  mutt  be  ufed  only  on  varnifh  grounds ;  as 
it  will  otherwife  fpread  itfelf  out  of  all  bounds,  and  even  run  through 
the  paper. 

White  and  coloured  Grounds  for  Pa P e ^-Hangings.  The  common 
grounds  laid  in  water  are  made  bv  mixing  whiting  with  the  common 
glovers’  fize,  and  laying  it  on  the  paper  with  a  proper  brufh  in  the 
moft  even  manner.  This  is  all  that  is  required,  where  the  ground 
is  to  be  left  white ;  and  the  paper  being  then  hung  on  a  proper  frame, 
till  it  be  dry,  is  fit  to  be  painted.  When  coloured  grounds  are  re¬ 
quited,  the  fame  method  mull  be  purfued  ;  and  the  ground  of  whit¬ 
ing  firft  laid,  except  in  paler  colours,  fuch  as  Itraw  colours  or  pinks, 
where  a  fccond  coating  may  fometimes  be  (pared,  by  mixing  fome 
Itrong  colour  with  the  whiting. 

Method  of  painting  the  Pa  per- Hangings.  There  are  three  me¬ 
thods  by  which /^rr-hangings  are  painted:  the  firff  by  printing  on 
the  colours  ;  the  1‘econd  by  uling  the  [tench,  and  the  third  by  laying 
them  on  with  a  pencil,  as  in  other  kinds  of  painting. 

When  the  colours  are  laid  on  by  printing,  the  impreffion  is  made 
by  wooden  prints  ;  which  are  cu.t  in  fuch  manner,  that  the  figure 
to  be  exprelfed  is  made  to  project  from  thefurface,  by  cutting  away 
all  the  other  part  ;  and  this,  being  charged  with  the  colours  tem¬ 
pered  with  their  proper  vehicle,  by  letting  it  gently  down  on  a  block 
on  which  the  colour  is  previoufiy  fpread,  conveys  it  from  thence  to 
the  ground  of  the  paper,  on  which  it  is  made  to  fall  more  forcibly  by 
means  of  it’s  weight,  and  the  cffe£t  of  the  arm  of  the  perfon  who 
ufes  the  prin".  The  manner  of  doing  this,  when  more  particularly 
explained,  is  thus  : 

The  paper  being  properly  prepared  by  a  ground  of  whiting,  co¬ 
lour,  or  varnilh,  as  above  explained,  is  laid  on  a  proper  block,  on 
which  a  piece  of  leather  is  (trained  :  and  the  print  being  cut  in  fuch 
manner,  correfpondently  to  the  defign  of  the  painting,  that  there 
lhallbea  pruje&ion  on  the  furfacc  anfwering  to  every  part,  where 
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that  colour  intended  to  be  conveyed  by  this  print  is  neceffary,  the 
colour  mixt  with  it’s  proper  vehicle  is  fpread  on  a  piece  of  leather, 
or  oil  cloth,  laid  on  a  flat  block,  fomewhat  larger  than  the  print ; 
which  is  done  by  a  boy  or  man,  who  attends  for  that  purpofe  ;  and 
having  the  colour  by  him  in  a  pot,  fpreads  it  with  a  brulh  on  the 
block  betwixt  every  ftroke  and  imprefflon  the  printer  makes.  Fie 
then  takes  the  print  either  in  his  right-hand,  or,  when  too  heavy  to 
be  fo  managed,  in  both  hands,  and  drops  it  gently  on  the  block,  juft 
charged  with  colour ;  from  whence  he  again  immediately  raifes  it  in 
the  moft  perpendicular  diredtion,  and  lets  it  fall  in  the  ftrongeft, 
though  moft  even  manner  he  can  on  the  paper;  increafing  the  force 
by  all  the  additional  velocity  he  can  give  the  print.  When  this  is 
done,  the  fheet  printed  is  immediately  taken  off  the  block,  and  hung 
up  to  dry  ;  and  another  being  put  in  it’s  place,  the  fame  operation 
is  repeated,  till  the  whole  quantity  of  paper  be  printed.  It  is  eafy 
to  conclude  that  there  muft  be  as  many  feparate  prints,  as  there  are 
colours  to  be  printed  ;  and  they  are  to  be  ufed  fucceflively  in  the 
fame  manner  as  the  firft.  But  Wherethere  are  more  than  one,  great 
care  muft  be  taken,  after  the  firft,  to  let  the  print  fall  eXadtly  in  the 
fame  part  of  th e  paper,  as  that  which  went  before;  otherwife  the 
figure  of  the  defign  would  be  brought  into  irregularity  and  confufion. 
In  common  paper  of  low  price  it  is  ufual,  therefore,  to  print  only 
the  outlines,  and  lay  on  the  reft  of  the  colours  by  ftenciiling ;  which 
both  faves  the  expence  of  cutting  more  prints  ;  and  can  be  prac- 
tifed  by  common  workmen,  not  requiring  the  care  and  dexterity 
neceflary  to  the  uling  feveral  prints. 

The  manner  of  ftenciiling  the  colours  is  this.  The  figure,  which 
all  the  parts  of  any  particular  colour  make  in  the  defign  to  be 
painted,  is  to  be  cut  out,  in  a  piece  of  thin  leather,  or  oil  cloth ; 
which  pieces  of  leather,  ot  oil  cloth,  are  called  ftencils ;  and  being 
laid  flat  on  the  fheets  of  paper  tq  be  printed,  fpread  on  a  table  or 
floor,  are  to  be  rubbed  over  with  the  colour  properly  tempered,  by 
means  of  a  large  brufti.  The  colour  palling  over  the  whole  is  con- 
fequently  fpread  on  thofe  parts,  of  the  paper  where  the  cloth  or  lea¬ 
ther  is  cut  away ;  and  give  the  fame  eftedl,  as  if  laid  on  by  a  print. 
This  is,  neverthelefs,  only  practicable  by  taking  great  care  in  parts 
where  there  are  only  detached  maffes,  or  fpots  of  colours  :  for  where 
there  are  fmall  continued  lines,  or  parts  that  run  one  into  another, 
it  is  difficult  to  preferve  the  connection  or  continuity  of  the  parts 
of  the  cloth,  or  to  keep  the  fmaller  corners  clofe  down  to  the  paper, 
and,  therefore,  in  fuch  cafes,  prints  are  preferable.  Stencilling  is 
indeed  a  cheaper  method  of  ridding  coarfe  work  than  printing :  but 
without  fuch  extraordinary  attention  and  trouble,  as  render  it 
equally  difficult  with  printing,  it  is  far  lefs  beautiful  and  exa£t  in 
the  effedt.  For  the  outline  of  the  fpots  of  colour  want  that  Iharp- 
nefs  and  regularity  that  are  given  by  prints  ;  betides  the  frequent 
extralineations,  or  deviations  from  the  juft  figure,  which  happen 
by  the  original  mifplacing  of  the  ftencils,  or  the  Ihifting  the  place 
of  them  during  the  operation. 

Pencilling  is  only  ufed  in  the  cafe  of  nicer  work,  fuch  as  the  bet¬ 
ter  imitation  of  the  India  paper.  It  is  performed  in  the  fame  man¬ 
ner  as  other  paintings  in  water,  or  varnilh.  It  is  fometimes  ufed 
only  to  fill  the  vntlines  already  formed  by  printing;  where  the 
price  of  the  colour,  or  the  exadnefs  of  the  manner  in  which  it  is 
required  to  .be  laid  on,  render  the  ftenciiling  or  printing  it  lefs 
proper  ;  at  other  times  it  is  ufed  for  forming  or  delineating  fome 
parts  of  the  defign,  where  a  fpirit  of  freedom  and  variety,  not  to  be 
had  in  printed  outlines,  are  detired  to  be  had  in  the  work. 

The  manner  of  proceeding  with  thefe  feveral  methods  is,  in  com¬ 
mon  work,  to  ftencil  firft  all  parts  of  each  colour  in  the  defign ;  and 
to  give  an  outline  to  the  whole  at  laft,  by  printing  with  brown  or 
black  ;  but  where  there  is  any  running  part  of  the  defigns,  fuch  as 
fcrolls,  or  th?  Hems  of  creeping  plants,  or  flowers,  which  are  to  be 
printed  in  any  other  colour  than  brown  or  black,  a  print  muft  be 
ufed  for  them  ;  though,  if  they  require  only  brown  nr^ black,  they 
may  be  done  by  the  fame  print  which  makes  the  outlines. 

lnthefiner/w/Vr,  where  feveral  colours  arelaidon  with  the  prints, 
the  principal  colour  is  begun  with  ;  and  the  reft  taken  fucceflively; 
the  print  for  the  outline  being  laid  on  laft.  In  cafes  where  the 
pencil  is  to  be  ufed,  the  outlines  are  neverthelefs  to  be  made  before 
the  colours  are  laid  on  by  the  pencil,  if  fuch  outline  is  to  be  made 
at  all ;  becaufe  that  is  the  guide  to  the  perfons  who  lay  on  the  co¬ 
lour,  and  confines  them  to  a  corredtnefs. 

In  paper  printed  with  defigns  in  chiaro  obfeuro,  fuch  as  the  imi¬ 
tation  of  ftucco  work,  and  bafs  relieves,  the  order  of  printing  mutt 
be,  to  lay  the  ground  colour  firft  :  afterwards  the  (hades ;  and  lattly 
the  lights :  and  the  fame  rule  of  fucceflion  fhould  be  obferved 
where  the  colours  are  pencilled* 

The  colours  for  painted  grounds  in  common  work  are  principally 
laid  on,  as  was  before  mentioned,  with  fize,  and  a  fmall  proportion 
of  gum  arabic  or  fenegal ;  with  which,  being  properly  diflblved  in 
water,  the  colours  of  a  dry  nature  are  to  be  ground  in  hand  or  horfe 
mills  :  but  the  moift  colours  may  be  mixt  with  them,  by  means  of 
a  ftrong  brulh  only ;  being  put  together  in  proper  pots,  and  well 
ftirred  about. 

Management  of  the  Flock  Paper.  The  paper  defigned  for  receiv¬ 
ing  the  flock  is  generally  firlt  prepared  with  a  varnifh  ground  ;  for  as 
the  flock  itfelf  requires  to  be  laid  on  with  varnifti,  the  other  kind  of 
ground  would  prevent  it  from  taking  on  the  paper;  and  render  the 
cohelion  fo  imperfedt,  that  the  flock  would  peel  off  with  the  leaft 
violence.  The  ground  muft,  therefore,  either  be  varnilh.  with'  fome 
proper  colour,  or  be  that  of  the  paper  itfelf ;  but  if,  neverthelefs,  for 
cheapnefs,  as  was  at  firft  pradliled,  the  ground  be  defired  to  be  laid 
on  with  water,  fuch  ground  muft  be  laid  by  the  ftencil ;  by  which 
means  the  part  where  the  varnilh  is  to  be  laid  for  receiving  the  flock, 
muft  be  kept  intirely  free  from  the  matter  of  which  the  ground  U 
formed.  Inttead  of  the  oil  of  turpentine  varnilh,  a  compofitionot 
drying  oil  and  relin,  to  which  lome.  gum  fandarack  may  b*  added, 
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might  be  ufed  with  advantage,  with  refped  to  the  expence  :  but  the 
brownnefs  of  this  mixture  is  injurious,  where  the  brightnefs  of  the 
colour  of  the  flock  is  of  any  moment ;  and  it  is  likewife  fomewhat 
more  incommodious  in  the  ufing,  on  account  of  it's  drying  much 
flower. 

It  is  frequently  pradlifed  to  print  feme  mofaic,  or  other  fmall 
running  figure  in  colours,  on  the  ground,  before  the  flock  be  laid 
on;  and  it  may  be  done  with  any  pigment  of  the  colour  delired, 
tempered  in  varnilfl,  and  laid  on  by  a  print  cut  correfpondently  to 

that  end. 

The  manner  of  laying  on  the  flock  is,  eitjier  by  means  of  a  print, 
or  by  a  flencil  ;  but  as  the  flencil  can  execute  nothing  but  detached 
parts;  and  confequently  is  unfit  for  all  deligrfs  where  running  work, 
fcrolls,  or  other  more  complicated  ornaments  are  introduced;  it  is 
extremely  confined  with  refpefil  to  the  nature  of  the  deligns,  for 
which  it  can  be  employed;  and  the  print  is,  therefore,  moil  gene¬ 
rally  preferred.  The  method  of  laying  on  the  fkxk  by  mebns  of  a 
print  is  this:  A  wooden  print  being  cut  as  is  above  defertbed,  for 
laying  on  the  colour  in  fitch  manner,  that  the  part  of  the  defign, 
which  is  intended  for  the  flock,  may  project  beyond  the  reft  of  the 
furface,  the  varnilh  is  put  on  a  block  covered  with  leather,  or  oil 
cloth,  in  the  fame  way  as  was  before  direfted  for  the  colours ;  and 
the  print  is  to  be  ufed  allir  in  the  fame  manner,  to  lay  the  varnilh 
on-all .  the  parts  where  the  flock  ts  to  be  fixed.  The  iheet  thus  pre¬ 
pared  by  the  varnilh  impreflion,  is  then  to  he  removed  to  another 
block  or  table  ;  and  to  be  flrewed  over  with  flock  ;  w  hich  is  after¬ 
wards  to,  be  gently  comprefled  by  a  board,  or  fume  other  flat  body,  to 
make  tfie  varnilh  take  the  better  hold  of  it  :  and  then  the, Iheet  is  to 
be  hungon  a  frame  till  the  varnilh  be  perfectly  dry  ;  at  which  time 
the  ftiperfluous  part  of  the  flock  is  to  be  brufhed  off  by  a  foft  camel’s 
hair  broth  ;  and  the  proper  flock  will  be  found  to  adhere  in  a  very 
flrofig manner.  When  the  flencil  is  ufed,  the  fame  method  is  to  be 
purfued  :  the  varnilh  for  holding  the  flock  being  laid  on  by  that,  in- 
flead  of  a  print ;  and  the.  flock  afterwards  flrewed  upon  it,  as  in  tfte 
dthet  cafe.  •  ~  - 

The  ufual  method  of  preparing  the  flock  is,  by  cutting  woollen  rags, 
or  pieces  of  cloth,  with  the  hand,  by  means  of  a  large  bill  or  chopping 
knife  :  but  it  is  much  more  ealily  and  better  done,  by  a  machine", 
which  may  be  worked,  by  a  horfe-mill,  at  the  fame  time  fitch  mill  is 
employed  for  cutting  diamonds,  or  any  other  flmilar  purpofe.  In  fuch 
cafe,  the  C'mflriKflion  of  that  part  of  the  machine,  which  is  made  tor 
the  cutting  ’he  flock,  is  this  :  .  • 

A  box  is  made  for  containing  the  rags  hr  cloth  to  be  cut,  which  is 
open  at  the  top,  and  of  fuch  fixe  as  may  belt  futt  the  quantity  of 
rags  that  the  force  employed  can  cut.  A  blade  is  alfo  to  be  made, 
the  length  of  which  is  to  be  equal  to  the  'breadth  of  the  box  ;  and  it 
fiiorfld  be  ftrong  ;  and  mull  be  charged  wirh  as  great  a  weight  as  the 
force  employed  can  be  made  to  raife  with  a  quick  motion.  '  The 
box,  being  filled  with  the  rags  or  cloth  to  be  cut,  is  placed  under 
fhe  blade,  and  made  to  move,  by  hitches,  after  the  Irroke  of  the 
blade  is  given,  jufl  fo  far  as  where  it  is  proper  the  blade  thould  again 
cut  the  cloth  or  rags  ;  while,  at  the  fame  time,  the  blade  is  lifted  up, 
and  let  fall  on  the  cloth,  which  it  cuts  through,  till  by  fucceffive 
ftrokes,  and  the  progrpflive  motion  of  the  box  under  it,  the  whole 
quantity  of  cloth  or  rags  in  the  box  has  been  cut.  The  box  muft 
then  be  turned,  fo  that  one  of  the  Tides  may  become  the  front  ;  and 
the  operation  muft  be  repeated  ;  by  which  means  the  cloth  or  rags, 
having  been  cut  both  ways,  will  be  reduced  to  the  ftate  in  which  the 
matter  is  called  flock,  and  fit  to  be  employed  for  the  purpofe  of  pa- 
■per  hangings.  The  work  necellary  for  conveying  from  the  princi¬ 
pal  mover  in  the  mill,  the  motion  for  thriilling  forwards  the  box, 
and  raifing  the  blade,  may  be  ealily  fupplied  by  any  ingenious  wheel¬ 
wright  ;  and  need  not  therefore  be  particularly  deferibed  here. 

There  is  a  kind  of  counterfeit  flock  -paper,  which,  when  well 
managed,  has  very  much  the  fame  effeft  to  the  eye  as  the  real,  though 
done  with  lefs  expence.  The  manner  of  making  this  fort  is  by 
laying  a  ground  of  varnilh  on  the  paper ;  and  having  afterwards 
printed  the  defign  of  the  flock  in  varnilh,  in  the  fame  manner  as  for 
the  true;  inftead  of  the  flock,  fome  pigment,  or  dry  colour,  of  the 
fame  hue  with  the  flock  required  by  the  defign,  but  fomewhat  of  a 
darker  (hade,  being  well  powdered,  is  flrewed  on  the  printed  varnilh  ; 
and  produces  nearly  the  lame  appearance. 

Papier  mache,  is  paper  reduced  to  the  confidence  of  a  pulp,  by 
boiling  and  beating. 

When  this  pulp  is  of  a  proper  confidence,  it  is  eafl  in  a  moift 
ftate  in  proper  moulds  :  and  having  been  previoufly  mixed  with  ’fome 
gummotis,  or  other  adhefive  body,  will  acquire  fo  conftderable  a  de¬ 
gree  of  tenacity  and  hardnefs,  as  to  retain  the  figure,  and  anfwer 
the  end  of  wood  turned,  or  carved,  or  plaifter  call  into  the  fame 
form. 

The  paper  ufed  for  making  the  papier  mache  may  be  of  any  kind, 
according  to  the  nicety  required  in  the  work  to  which  it  is  applied. 
For  very  coarfe  purpofes,  brown  may  be  employed;  and  tor  the 
moft  nice,  writing  paper  is  bed :  and  it  is  not  very  material,  whe¬ 
ther  the  paper  be  clean  or  foul,  or  whether  it  be  written  or  printed 
upon,  or  blank  :  except  where  it  might  be  intended  to  be  only 
moulded,  and  not  coloured,  or  varnifhed  afterward  ;  which  is  fel- 
dom  the  cafe. 

.  The  gum  or  adhefive  body  ufed  lor  giving  the  due  texture  to  the 
papier  mache  may  be  gum  arabic,  glue,  or  ifinglafs:  but  for  common 
purpofes,  gum-arabic,  or  glue  are  ufed,  ifinglafs  being  too  dear,  and 
indeed  gutiiTarabic  has  an  advantage  over  either  of  the  other,  ot  not 
flirinking  near  fo  much  in  drying. 

1  The  preparation  of  the  papier  mache  may  be  as  follows:  “  Take 
any  quantny  of  paper ;  and  boil  it  in  water,  ftirring  it  about  with  a 
Wooden  fpatula,  till  it  become  of  a  pafly  fubftance ;  and  appear  to 
have  loft  it’s  cohefion.  Pour  off  then  the  water  from  it ;  and  beat  it 
in  a  mortar,  or  fuch  kind  of  machine  as  will  have  the  fame  riFe£l, 
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id  n  be  a  perfedlly  foft  and  yielding  pulp.  Prepare,  in  the  meap 
'me,  a  ftrong  gum  water,  by  diflfllving  gum  arabic  in  water  ,  and 
having  preffed  the  greateft  part  of  the  water  out  of  the  pulp,  add  the 
gum  water  to  it  in  fuch  proportion,  that  they  may  produce  together 
he  confidence  of  a  thick  fluid.  Put  them  then  into  a  pronir  wife!  • 
anc  boil  them  flmvly,  till  they  form  a  pafte  of  the  right  confidence 
°r  caltmg;  The  papier  mache  will  then  he  ready  prepared  for 
working  with  the  proper  moulds  :  but  the  ftiftiiefs  of  the  pafte  may 
lx-  varied  with  advantage,  according  to  the  upturn  of  the  work. 
1  hat  intended  for  pieces  where  the  figure  is  Ample,  and  has  no  iharp 
or  cm  boiled  work,  requiring  to  be  differ  ;  while,  the  embofled  work, 
or  other  Inch  as  has  relieved  parts,  (hould  be  thinner.  The  ulin® 
glue  or  fize,  inftead  of  gum  arabic,  makes  a  faving ;  arid  will  am 
I  wer  extremely  well  in  the  cafe  of  boxes,  or  any  other  pieces  of  a 
nm  pie  or  flat  form  ;  becaufethe  fhrinking  may  be  allowed  for  in  the 
figure  of  the  moulds :  but  for  embofled  work,  or  defigns  where  fe¬ 
deral  parts  muft  be  joined  together,  the  ufe  of  gum-arabic  will  be 
ound  more  expedient ;  as  the  relative  proportions  will  be  much 
better  preferved. 

1  he  moulds  in  ’which  the  papier  mache  is  call  may  be  either  of 
plaifter  of  Paris,  or  wood'.  For  emboffed  work,  or  deligns  of  a 
more  complex  kind,  plaifter  is  preferable  :  but  for  boxes,  cups  or 
(iinpler  forms,  the  moulds  may  be  beft  of  wood;  as  fuch  will’ laft 

.•,aJ.ong  nrae>  and  not  require  renewing  fo  often,  from  the  una¬ 
voidable  wear,  or  the  injury  of  a  flight  accidental  violence,  as  thofe 
made  of  plaifter.  But  in  the  choice  of  moulds,  and  fubie&s  to 
which  they  are  applied,  regard  Ihould  be  had  to  the  figure,  with 
reipett  to  it  s  roundnefs,  or  projecting  parts :  for,  embofled  work 
or  frames  of  any  kind,  where  there  arc  a  variety  of  angles  on  one 
.  de*  aij(1  a  flat  plainnefs  on  the  other,  arc  moft  expediently  managed 
in  plaifter  :  and  where  there  are  nicer  joints,  as  in  the  cafe  of  boxes 
or  where  the  figure  muft  be  preferved  on  both  fides,  wood  is  much 
more  proper.  1  lie  plaifter  moulds  for  calling  the  papier  mache  mull 
be  made  in  the  fame  manner,  as  thofe  for  calling  in  plaifter.  See 
the  article  Casting. 


But  it  is  peculiarly  necellary,  in  calling  the  papier  mache,  to  greafe 
the  moulds  extremely  well ,  othenvife  there  will  be  a  cohefion  be¬ 
twixt  the  matter  call  and  the  moulds,  that  will  be  deftrudlive  to 
both.  Where  any  fubjedl  call  is  of  confiderable  extenfton,  and  one 
fide  of  it  a  blank  reverfe,  as  in  the  cafe  of  bas  reliefs,  and  other  or¬ 
naments  of  that  nature,  it  is  ufual  to  lay  flips  of  whole  ftrong  paper 
over  the  papier  mache  :  fuch  paper  being  firft  well  moiftened  with 
gum  water,  or  ftrong  fize,  which  is  rather  better  in  this  cafe.  This* 
not  only  makes  a  faving,  but  is  really  an  advantage  to  the  work,  as 
it  adds  greatly  to  the  l'lrength  and  tenacity;  and  more  efpecially  pre- 
ferves  it,  during  the  time  of  it’s  drying,  from  the  injuries  of  lighter 
violence  :  to  anfwer  this  end  more  effeSlually,  the  paper  itfelf  applied 
to  this  purpofe  (hould,  however,  be  very  ftrong  ;  and  where  the  nature 
ot  the  lubjedl  admits  of  it,  laid  on  feveral  times  doubled. 

I  he  wooden  moulds,  which  are  the  moft  proper  fort  for  forming 
boxes,  cups,  or  flat  pieces  of  any  kind,  where  there  is  no  embofled 
work,  muft  be  made  in  two  parts;  or,  more  explicitly,  there  muft; 
be  a  convex  part  and  a  concave  part ;  betwixt  which  a  fpace  muft 
be  allowed  for  the  figure  of  the  fubjedl  that  is  to  be  call.  Thefe 
may  be  bell  made  of  box,  or  other  hard  wood  turned  into  the  proper 
figure:  and  it  is  expedient  to  have  two  or  three  fmall  perforations, 
or  holes,  through- the  fubftance  of  the  wood  of  the  concave  part  near 
the  middle,  to  let  out  the  fluid  when  the  papier  mache  is  comprefled, 
to  give  it  the  due  form.  The  hollow  betwixt  the  convex  and  con¬ 
cave  parts  of  the  mould  may  be  about  a  feventh  or  eighth  part  of  an 
inch  thick,  in  the  cafe  of  fnuff  or  drefling  boxes,  or  other'  pieces  of 
the  like  magnitude ;  but  it  may  be  enlarged  when  bigger  fubjeds 
come  in  queftion.  T  he  moulds  wffen  firft  ufed  Ihould  be  well 
greafed,  and  placed  before  a  fire,  that  they  may  imbibe  as  much  as. 
pcflible  of  the  greafe;  which  will  render  the  oiling  them  afterwards, 
each  time  they  are  employed,  more  effeftual. 

When  the  moulds  are  prepared,  the  furface  of  the  concave  or  hol¬ 
low  part  muft  be  fpread  all. over  with  the  pafte,  as  evenly  aspoffible; 
and,  as  nearly  as  can  be  judged,  of  the  thicknefs  of  the  hollow  be¬ 
twixt  the  two  parts  ;  and  then  the  cover  or  folid  part  of  the  mould 
muft  be  put  over  the  pafte,  and  comprefled  till  it  be  in  it’s  proper 
place.  The  call  being  thus  made,  it  mull  be  fuffered  to  remain  in 
the  mould  till  it  gain  a  fufficient  llrength  and  tenacity  of  parts,  by 
drying,  to  be  able  to  maintain  it’s  form  when  taken  out  ;  and  then, 
being  freed  from  both  parts  of  the  mould,  it  muft  be  dried,  and  af¬ 
terwards  varnifhed  or  painted,  according  to  the  .purpofe  for  which  it 
is  defigned. 

Paper,  bijiered,  is  white  paper  waffled  over  with  a  fponge  dip¬ 
ped  in  foot- water.  It’s  ufe  is,  to  lave  the  labour  of  the  crayon  in 
places  which  are  to  be  fihadowed  the  fame  depth  as  the  teint  of  this 
paper  :  as  to  the  light  places,  they  are  made  with  chalk. 

Paper,  blotting,  is  paper  not  fized,  arid*  into  which  ink  readily 
finks  :  it  is  ufed  in  books,  &c.  inftead  of  fand,  to  prevent  blotting  ; 
and  alfo  by  apothecaries,  for  filtering. 

Paper,  teint,  or  demi-  teint,  is  a  paper  ufed 'for  defigning  on,  and  is 
either  blue,  brown,  or  biftcred. 

Paper  portraits  and  pictures.  One  Elizabeth  Pyberg,  who  lived  at 
the  Hague  in  1699,  cut  in  paper  not  only  towns,  as  Loo  and  Hounller- 
dyke,  but  even  faces  to  an  extreme  likenefs.  Mr.  Ellys  alfures  us,  Ihe 
did  king  William  and  queen  Mary  better  than  any  limner  he  had  ever 
feen,  and  refilled  1 000  guilders  for  the  pieces  ;  which  were  fo  curious, 
that  he  could  not  believe  the  queen’s  drapery  not  to  be  point  till  he  had 
moft  accurately  examined  it. 

Paper-5 ffice,  in  the  palace  of  Whitehall,  is  where  all  the  public 
writings,  matters  of  Hate  and  council,  proclamations,  letters,  in¬ 
telligences,  negociations  abroad,  and  generally  all  difpatches  that 
pafs  through  the  offices  of  the  fecretaries  of  ftate,  are  lodged,  by  way 
of  library.  Bifhrp  Burnet  had  his  materials  for  the  Hiftory  of  the 
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Reformation, 'chiefly  from  this  noble  repofitory.  There  is  alfo  a 
paper-ofice  belonging  to  the  court  of  king’s-bench. 

PAP1LIO,  in  zoology,  the  generical  name,  including  a  nume¬ 
rous  genus  of  four-winged  infefts  of  the  lepidopterA'  order,  com¬ 
prehending  in  the  Linnaean  fyftem  no  lefs  than  273  fpecies,  diftin- 
guifhed  by  clavated  antennae,  popularly  known  by  the  names  of 
butterflies  and  moths.  See  Plate  63.  fig.  10. 

PAPILLAE  pyramidales,  little  eminences  arifing  from  the  fub- 
cutaneous  nerves.  Under  the  cutis  lies  a  thick  congeries  of  nerves, 
woven  into  a  kind  of  membrane,  together  with  arteries,  veins,  and 
lymphatics:  thefe  nerves,  {landing  out  above  the  level,  form  little 
papilla,  which,  laying  afide  the  outer  coat  given  them  by  the  dura 
mater,  form  the  corpus  re/iculare,  firft  obferved  by  Malpighi  in  the 
feet,  hands,  and  tongue,  and  fince  fhewn  by  Ruyfch  throughout  the 
whole  body.  See  Plate  80,  fg.  8.  lit.  a  a,  and  b  b.  Thefe  papilla 
are  always  the  molt  numerous  and  confpicuous  in  the  places  of  molt 
acute  fenfe,  as  the  tongue,  glans  of  the  penis,  vagina,  labia,  oefo- 
phagus,  ventricle,  fmall  inteftines,  and  tips  of  the  fingers  and  toes, 
where  the  cutis  they  are  covered  with  is  extremely  thin. 

Papilla:  of  the  tongue,  are  little  eminences,  fo  called  from  their 
refemblance  to  the  papilla  of  the  brealt. 

PAPISTS,  in  ecclefiaflical  hiftory,  are  thofe  who  acknowlege 
the  pope  to  be  the  fupreme  head  of  the  church  ;  or  who  profefs  the 
popifh  religion.  See  the  article  Popery. 

By  the  flatute  of  18  Geo.  III.  by  which  feveral  penal  laws  againfl 
the  papifts  are  repealed,  they  are  obliged  to  take  and  fubferibe  the 
following  oath : 

“  I  A.  B.  do  fincerely  promife  and  fwear,  that  I  will  be  faithful 
and  bear  true  allegiance  to  his  majeftyking  George  the  Third,  and 
w  ill  him  defend,  to  the  utmoft  of  my  power,  againfl  all  confpiracies 
and  attempts  whatever  that  fhall  be  made  againfl  his  perfon,  crown, 
or  dignity.  And  I  will  do  my  utmoft  endeavour  to  difclofe  and  make 
known  to  his  majefty,  his  heirs  and  fucceflors,  all  treafons  and  trai- 
terous  confpiracies  which  may  be  formed  againfl:  him  or  them.  And 
I  do  faithfully  promife  to  maintain,  fupport,  and  defend,  to  the  ut¬ 
moft  of  my  power,  the  fucceffion  of  the  crown  in  his  majefty’s  fami¬ 
ly,  againfl  any  perfon  or  perfons  whatfoever  ;  hereby  utterly  renoun¬ 
cing  and  abjuring  any  obedience  or  allegiance  unto  the  perfon  taking 
upon  himfelf  the  ftyle  and  title  of  prince  of  Wales,  in  the  life-time 
of  his  father,  and  w'ho,  fince  his  death,  is  faid  to  haveaflumed  the 
ftyle  and  title  of  king  of  Great  Britain,  by  the  name  of  Charles  the 
Third,  and  to  any  other  perfon  claiming  or  pretending  a  right  to  the 
crowm  of  thefe  realms.  And  I  do  fwear,  that  I  do  rejedt  and  deteft, 
as  an  unchriftian  and  impious  polition,  that  it  is  lawful  to  murder 
or  deftroy  any  perfon  or  perfons  whatfoever,  for  or  under  pretence 
of  their  being  heretics ;  and  alfo  that  unchriftian  and  impious 
principle,  that  no  faith  is  to  be  kept  with  heretics.  I  further  declare, 
that  it  is  no  article  of  my  faith,  and  that  I  do  renounce,  rejeft,  and 
abjure,  the  opinion,  that  princes  excommunicated  by  the  pope  and 
council,  or  by  any  authority  of  the  fee  of  Rome,  or  by  any  authority 
whatfoever,  may  be  depofed  or  murdered  by  their  fubjedts,  or  any 
perfon  whatfoever.  And  I  do  declare,  that  I  do  not  believe  that  the 
pope  of  Rome,  or  any  other  foreign  prince,  prelate,  ftate,  or  poten¬ 
tate,  hath,  or  ought  to  have,  any  temporal  or  civil  jurifdidlion, 
power,  fuperiority,  or  pre-eminence,  dire&ly  or  indirectly,  within 
this  realm.  And  I  do  folemnly,  in  the  prefcence  of  God,  profefs, 
teftify,  and  declare,  that  I  do  make  this  declaration,  and  every  part 
thereof,  in  the  plain  and  ordinary  fenfe  of  the  words  of  this  oath  ; 
without  any  evafion,  equivocation,  or  mental  refervation  whatever, 
and  without  any  difpenfation  already  granted  by  the  pope,  or  any 
authority  of  the  fee  of  Rome,  or  any  perfon  whatever;  and  without 
thinking  that  I  am  or  can  be  acquitted  before  God  or  man,  or  ab- 
folved  of  this  declaration,  or  any  part  thereof,  although  the  pope, 
or  any  other  perfons  or  authority  whatfoever,  fhall  difpenfe  with 
or  annul  the  fame,  or  declare  that  it  was  null  or  void.” 

PAR,  in  commerce,  an  equality  between  different  monies:  or  fo 
much  as  a  perfon  muft  give  of  one  kind  of  fpecie,  to  render  it  juft 
equivalent  to  a  certain  quantity  of  another.  The  par  differs  from 
the  courfe  of  exchange,  in  this,  that  the  par  of  exchange  fhews 
what  other  nations  fhould  allow  in  exchange;  which  is  certain  and 
fixed,  by  the  intrinfic  values  of  the  feveral  fpecies  to  be  exchanged; 
but  the  courfe  fhews  what  they  will  allow  in  exchange,  which  is 
uncertain  and  contingent,  fometimes  more,  fometimes  lefs. 

PARABLE,  a  fable,  or  allegorical  inftrudtion,  founded  on  fome- 
thing  real  or  apparent  in  nature  or  hiftory,  from  which  a  moral  is 
drawn,  by  comparing  it  with  fomething  in  which  the  people  are 
more  immediately  concerned  :  fuch  are  the  parables  of  Dives  and 
Lazarus,  of  the  Prodigal  Son,  of  the  Ten  Virgins,  &c.  Kircher 
derives  the  ufe  of  parables  from  the  Egyptians. 

Parables  are  certainly  a  mod  delicate  way  ofimpreffing  difagree- 
able  truths  on  the  mind,  and  in  many  cafes  have  the  advantage  of 
a  more  open  reproof,  and  even  of  formal  leffons  of  morality:  thus 
Nathan  made  David  fenfible  of  his  guilt  by  a  ftriking  parable ;  and 
thus  our  Saviour,  in  attacking  the  prejudices  of  the  Jews,  always 
fpoke  to  them  in  parables.  , 

PARABOLA,  in  geometry,  a  figure  arifing  from  the  fe&ion  of 
a  cone,  when  cut  by  a  plane  parallel  to  one  of  it’s  fides.  From  the 
fame  point  of  a  cone,  therefore,  only  one  parabola  can  be  drawn  : 
all  the  other  fe&ions  within  thefe  parallels  being  ellipfes  ;  and  all 
without  hyperbolas.  See  the  article  Conic  Sections. 

To  deferibe  a  Parabola.  The  parameter  A  B,  [Plate  144 ,  fig. 
8,)  being  given  ;  continue  it  to  C,  and  from  B  let  fall  a  perpendi¬ 
cular  to  N.  From  centers  taken  at  pleafure  in  A  C,  with  the  com- 
paffes  open  to  A,  deferibe  arches  cutting  the  right  line  BV  in  I, 
II,  III,  IV,  V,  &c.  And  the  right  line  B  C  in  1,  2,  3,  4,  5  &cc 
Then  will  Br,  B  2,  B3,  B4,  B  5,  &c.  be  abfeiffes ;  and  BI,‘ 
B  II,  B  III,  BIV,  BV,  See.  femi-ordinates.  Wherefore,  if  the 
lines  B  1,  B2,  B  3,  &c.  be  transferred  from  the  line  BC  to  BN, 
and  in  the  points  1,2,  3,  4,  See.  perpendiculars  be  raifed  1  I=BI, 


PARABOLA. 

I 


2  II—  BII,  3  III  =B  III,  &c.  the  curve  palling  through  the 
points,  I,  II,  111,  See,  is  a  parabola  ;  and  BN  it’s  axis. 

Every  point  of  the  parabola  may  alfo  be  determined  geometrically  • 
e.  gr.  if  it  be  inquired,  whether  point  M  be  in  the  parabola  or 
not  ?  from  M  to  BN  let  fall  a  perpendicular,  make  PNzrrAB  the 
parameter,  and  on  the  diameter  BN  deferibe  a  femicircle.  For  if 
that  pafs  through  M,  the  point  M  is  in  the  parabola  :  becaufe  from 
the  nature  of  the  circle,  PM  is  a  mean  proportional  between  BP 
and  PN  ;  i.  e.  between  the  abcifle  and  parameter  ;  and  confe- 
quently  muft  be  an  ordinate  in  th t  parabola. 

In  a  parabola  the  diftance  of  the  focus  from  the  vertex  is  to  the 
parameter,  in  a  fubquadruple  ratio  :  and  the  fquare  of  the  femi-or- 
dinatc  is  quadruple  the  reftangle  of  the  diftance  of  the  focus  from 
the  vertex,  into  the  abfeifle.  See  the  article  Focus. 

To  deferibe  a  Parabola,  by  a  continual  motion.  A  Burning  a  right 
line  for  an  axis,  let/ A,  Plate  112,  fig.  19.  —  AF=t  a.  in  A  fix 
a  ruler  DB  cutting  the  axis /D  at  right  angles.  'To  the  extremity 
of  another  ruler  EC,  faften  a  thread  fixed  at  it’s  other  extreme  in 
the  focus  F,  which  is  to  be— AD-j-AF.  If  then  a  ftyle  or  point 
be  fixed  to  the  ruler  EC,  and  the  ruler  be  carried  firft  to  the  right, 
then  to  the  left,  according  to  the  dire&ion  of  the  DB  :  the  ftyle  will 
mark  out  a  parabola.  For,, FM  will  be  conftantly  a=EM=*4-i 
a  ;  and  confequently  the  point  M  is  in  a  parabola. 

Properties  of  the  Parabola.  The  fquares  of  the  femiordinates 
are  to  each  other  as  the  abfeifles;  and  the  femiordinates  themfelve9 
iri  a  fubduplicate  ratio  of  the  abfeifles.  For,  a  being  the  parameter, 
•vandX  the  abfeifles, y  and  Y  the  correfponding  ordinates:  wehavej 
from  the  definition  of  the  curve,  ax—y2,  and  a  X— Y2,  therefore 
Y2  :  y-  (;  '.  a  X  :  a  *)  II  X  :  x,  and  Y  :  y  \  \  Xj  :  x\. 

The  redangle  of  the  fum  of  two  femi-ordinates'  into  their  dif¬ 
ference,  is  equal  to  the  redangle  of  the  parameter  into  the  difference 
of  the  abfeifles :  the  parameter  therefore  is  to  the  fum  of  the  two 
femi-ordinates,  as  their  difference  to  the  difference  of  the  abfeifles. 

For  Y  +7X^-7  (=  Y 2— y=3  X— a  x)—a  X  X— *  :  and  a  : 
Y -j-y  i  ;  Y  — y  :  X — x.  . 

In  a  parabola ,  the  redangle  of  the  femi  -ordinate  into  the  abfoifle, 
is  to  the  fquare  of  the  abfeiffe,  as  the  parameter  to  the  femi-ordinate. 
For  a  x=y2,  and  a  x2—x  \  y2  ;  therefore  x  y  :  x2  X  a  :  y. 

In  a  parabola,  the  fquare  of  the  parameter  is  to  the  fquare  of  one 
femi-ordinate,  as  the  fquare  of  another  femi-ordinate  is  to  the 
redangle  of  the  abfeifles.  Tor  a  x=.y 2,  a  Xz=Y 2  ;  therefore  a 2 
x  X=Y2  Xy2,  and  a2 ;  :  Y2  \  \  y2  :  x  X  X. 

In  a  parabola,  the  fubtangent  is  double  the  abfeifle,  and  the  fub- 
normal  fubduple  of  the  parameter.  See  Subtangent. 

For  the  other  properties  of  the  parabola,  fee  Conic  fettion. 

It  appears  that  the  common  parabola,  whofe  property  is  a  xzszy2, 
is  only  part  of  an  ellipfe,  whofe  diameter  is  infinite.  For,  let  the 

d  x  x 

diameter  of  the  ellipse  be  r,  and  we  fhall  have  y2c=ax - - 

r 

but  r  being  infinitely  great  in  proportion  to  a  and  x,  the  term 

ax  x 

—mull  bezzro,  and  the  equation  of  the  curve  be  a  x=y* ,  or 
that  of  the  parabola.  » 

Parabola  of  the  higher  kinds,  are  algebraic  curves,  defined  by 
am — E.  gr.  by  a 2  *=/,  a3  a— v%  a*  x—y*,  n*  x — ? 
y6,  See.  See  Curve.  * 

Some  call  thefe  paraboloids:  more  particularly,  if  a2  x=zy3 ;  they 
call  it  a  cubical  paraboloid.  If  a3  xzmy*,  &c.  they  call  it  a  biqua- 
dratical  paraboloid,  or  a  furfolidal  paraboloid.  And  in  refped  to 
thefe,  the  parabola  of  the  firjl  kind,  above  explained,  they  call  the 
Apollonian,  dr  quadratic  parabola.  Thofe  curves  are  likewife  to  be 
referred  to  parabolas,  wherein  a  xm — *=.ym ;  as,  e.  gr.  a  x2  — y3, 
a.v3zzzy4,  which  fome  ci\\Jemi-parabolas.  They  are  all  compre¬ 
hended  under  the  common  equation,  am\xa=.yc,  which  alfo  ex¬ 
tends  to  other  curves,  v.  gr.  to  thofe  wherein  a2  *2— y4,  a2  x3— ys 
a 3  x4—y7. 

Since  in  parabolas  of  the  higher  kinds, ymz=zam — V;  if  any  other 
femi-ordinate  be  called  v,  and  the  abfeifle  correfponding  thereto  z, 
wre  fhall  have  vm=:am — 1  z,  confequently  ym  :  nm;  \am — 2x  :  aK — 1 z , 
i.  e.  :  :  x  :  z.  It  is  a  common  property,  therefore,  of  thefe  para¬ 
bolas,  that  the  powers  of  the  ordinates  are  in  the  ratio  of  the 
abfeifles.  ,  • 

But  in  femi-parabolas,  ym  :  v™  \  \  a  xm — 1  a  zm — 1  ;  xm — *  : 
zm — 1 .  Or,  the  powers  of  the  femi-ordinates  are  as  the  powers  of 
the  abfeifles,  one  degree  lower.  E.  gr.  In  cubical femiparabolas  the 
powers  of  the  ordinates y 3  andu3  areas  the  fquares  of  the  abfeifles 
x2  and  z2.  -- 

Parabola,  ofculatory,  in  geometry,  is  ufed  particularly  for  that 
parabola  w'hich  not  only  ofeuiates  or  meafures  the  curvature  of  any 
curve  at  a  given  point,  but  alfo  meafures  the  variation  of  the  cur¬ 
vature  at  that  point. 

A  curve,  ftriftly  fpeaking,  may  have  an  indefinite  number  of  of¬ 
culatory  parabolas  at  any  of  it’s  points  ;  but  the  appellation  may  be 
reftrained  to  that  particular  parabola  which  meets  the  curve  fo 
clofely,  that  no  other  parabolic  arc  can  be  drawn  between  them  ; 
and  this  parabola  will  meafure  the  variation  of  the  curvature  of  the 
curve  at  that  point.  See  Variation  of  curvature, 

PARABOLAN,  in  antiquity,  a  kind  of  gladiators,  who  rufhed 
upon  death. 

PARABOLIC  afymptotes  in  geometry,  denotes  a  parabolic  line 
approaching  to  a  curve,  fo  that  they  never  meet,  yet  by  producing 
both  indefinitely,  their  diftance  from  each  other  becomes  lefs  than 
any  given  line. 

Parabolic  conoid,  a  folid  figure,  generated  by  the  rotation  of  a 
parabola  about  it’s  axis. 

The  circles  conceived  to  be  the  elementsof  this  figure,  are  man 
arithmetical  proportion,  decrfialing  towards  the  vertex. 
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A  parabolic  conoid  is  to  a  cylinder  of  the  fame  bafe  and  height,  as 
l  to  2 ;  and  to  a  cone  of  the  fame  bafe  and  height,  as  ii  to  j. 

Parabolic  cuneus,  a  folid  figure  formed  by  multiplying  all  the 
DB’s,  (Plate  144,  fig.  io.)  into  the  D  S’s:  or,  which  amounts  to 
the  fame,  on  the  bafe  of  APB  eredt  a  prifm,  whofe  altitude  is  A  S  : 
this  will  be  a  parabolical  cuneus,  which  of  neceflity  will  be  equal  to 
the  parabolical  pyramidoid :  inafmuch  as  the  component  rectan¬ 
gles,  in  one,  are  feverally  equal  to  the  component  fquares,  in  the 
other. 

Parabolic  pyramidoid,  generated  by  fuppofing  all  the  fquares  of 
the  ordinate  applicates  in  the  parabola,  fo  placed  as  that  the  axis 
fhall  pafs  through  all  their  centers  at  right  angles  ;  in  which  cafe 
the  aggregate  of  the  planes  will  form  the  parabolic  pyramidoid. 

The  folidity  hereof  is  had  by  multiplying  the  bafe,  by  half  the 
altitude;  the  reafon  whereof  is  obvious,  for  the  component  planes 
being  a  feries  of  arithmetical  proportionals  beginning  o,  their  fums 
will  be  equal  to  the  extremes  multiplied  by  half  the  number  of  terms, 
that  is,  in  the  prefent  cafe,  equal  to  the  bafe  multiplied  by  half  the 
height. 

Parabolic  j [pace,  the  fpace  or  area  contained  between  any  intire 
Ordinate,  as  V  V,  (Plate  144,  fig.  8,)  and  the  curve  VBV  of  the 
parabola. 

The  parabolic  fpace  is  to  the  redtangle  of  the  ordinate  into  the  ab- 
fttfle,  as  2  to  3 :  to  a  triangle  infcribed  on  the  ordinate  as  a  bafe 
whofe  altitude  is  the  abfcifle,  the  parabolic  fpace  is  as  4  to  3. 

PARACENTRIC  motion,  in  aftronomy,  denotes  fo  much  as  a 
revolving  planet  approaches  near  to,  or  recedes  farther  from,  the 
fun,  or  center  of  attraction.  Thus,  if  a  planet  in  A  ( Plate  1x1, 
fig.  24,)  move  to  B,  then  SB  —  SAa=:bB  is  the  paracentric  motion 
of  that  planet. 

Paracentric  felicitation  of  gravity,  amounts  to  the  fame  with  the 
vis  centripeta;  and  in  aftronomy,  is  exprelfed  by  the  line  A  L,  fig. 
24,  drawn  trom  the  point  A  parallel  to  the  ray  S  B  (infinitely  nearer 
SA)  till  it  interfedl  the  tangent  BL. 

PARADE,  the  placing  any  thing  to  public  view,  with  all  it’s 
advantages  and  ornaments. 

Parade,  in  war,  is  a  place  where  the  troops  meet  to  go  upon 
guard,  or  any  other  fervice. 

PARADISE,  a  term  principally  ufed  for  the  garden  of  Eden,  in 
which  Adam  and  Eve  were  placed  immediately  upon  their  creation. 

There  have  been  many  inquiries  and  different  opinions  about  the 
fituation  of  this  terreftrial  paradfe.  Some  geographers  have  placed  it 
in  Armenia,  between  the  fources  of  the  Tigris,  the  Euphrates,  the 
Araxis,  and  the  Phafis,  which  they  fuppofe  to  be  the  four  rivers  de- 
feribed  by  Mofes. 

The  celeftial  paradfe  is  that  place  of  pure  refined  delight,  in 
which  the  fouls  of  the  bleffed  enjoy  everlafhng  happinefs.  In  this 
fenfe  it  is  frequently  ufed  in  the  New  Teftament:  our  Saviour  tells 
the  penitent  thief  on  the  crofs,  “  This  day  fhalt  thou  be  with  me  in 
paradife and  St.  Paul,  fpeaking  of  himfelf  in  the  third  perfon, 
fays,  “  I  knew  a  man  who  was  caught  up  into  paradife ,  and  heard 
unfpeakable  words,  which  it  is  not  lawful  for  a  man  to  utter.” 

Mahomet  has  promifed  his  followers  a  paradife  of  mere  fenfual 
delights. 

Paradise,  bird  of ,  in  ornithology,  a  genus  of  birds  of  the  order 
of  pica,  the  beak  of  which  is  of  a  cultrato-fubulated  form,  and  acute  ; 
the  forehead  is  gibbous,  and  the  two  middle  feathers  are  extremely 
long,  and  very  firm.  It  is  a  bird  of  prey,  but  of  a  peculiar  kind. 
See  Plate  34,  fig-  43- 

Of  this  genus  there  are  a  great  many  elegant  fpecies  :  of  which 
are,  I.  The  greater  bird  of  paradife,  about  the  fize  of  a  black  bird  ; 
in  which,  what  may  be  called  the  two  middle  feathers  of  the  tail, 
fpring  from  the  rump,  and  are  only  the  (ferns  of  feathers  without  the 
web.  2.  The  fuppofed  king  of  the  greater  bird  of  paradife;  being 
about  the  fize  of  a  chaffinch,  only  that  the  bill  is  longer,  and  the 
legs  ftronger  in  proportion  :  it  has  a  very  fliort  tail,  from  the  middle 
of  which  fpring  two  rigid  Items  of  feathers,  which  at  the  points  are 
bent  with  a  web  on  one  fide,  and  curled.  3.  The  pied  and  crefted 
bird  of  paradife,  with  two  extraordinary  long  tail  feathers  :  it  is 
nearly  of  the  fize  of  the  fecond  fpecies. 

PARADOX,  in  philofophy,  a  propofition  feemingly  abfurd,  as 
being  contrary  to  feme  received  opinions  ;  but  yet  true  in  fa£t. 

No  fcience  abounds  more  with  paradoxes  than  geometry  :  that  the 
right  line  fhuuld  continually  approach  to  the  hyperbola,  and  yet  never 
reach  it,  is  a  true  paradox  ;  and  in  the  fame  manner?  a  fpiral  may 
continually  approach  to  a  point,  and  yet  not  reach  it  in  any  num¬ 
ber  of  revolutions,  how  great  foever. 

PARfEA,  in  zoology,  ./Efculapius’s  ferpent,  a  fpecies  of  coluber, 
with  the  feuta  of  the  abdomen  lqo,  the  fquamae  of  the  tail  42.  It 
is  a  perfeflly  innocent  and  harmlefs  creature  ;  and  is  fo  little  dreaded 
by  the  inhabitants,  that  it  is  common  about  their  houfes,  and  even 
fometimes  gets  into  their  beds. 

PARAGOGE,  in  grammar,  a  figure  whereby  a  letter  or  fyllable 
13  added  to  the  end  of  a  word  ; 

A  paragoge  adds  unto  the  end  ; 

Yet  not  the  fenfe,  but  meafure  to  amend  : 

Ex.  sued,  for  me;  dicier,  for  did.  In  the  Hebrew,  the  n  is  fre¬ 
quently  paragogic ;  as  in  for  "|*UN,  1  will  praife. 

PARAGRAPH,  in  general,  denotes  a  fe&ion  or  divifion  of  a 
chapter,  and  in  reference  is  marked  thus,  f. 

PARALEIPOMENA,  in  matters  of  literature,  a  fupplement  of 
things  omitted  in  a  preceding  work.  The  two  books  ot  Chro¬ 
nicles,  in  the  canon  of  feripture,  are  often  termed  paraleipomena,  as 
being  a  kind  of  fupplement  to  thofe  of  Kings. 

PARALEIPSIS,  in  rhetoric,  the  pretence  of  palling  over  a  thing, 
and  yet  mentioning  it  by  the  bye. 

A  paraleipfis  cries,  1  leav’t  behind, 

I  let  it  pafs  j  tho’  you  the  whole  may  find. 
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n  ade  in  the  center  of  a  liar  by  two  right  lines,  drawn,  the  one  from 
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Or,  which  amounts  to  the  fame,  the  parallactic  angle  is  the  dif- 
erence  of  the  angles  CEA,  and  BTA,  under  which  the  real  and 
apparent  diitances  from  the  zenith  are  feen. 

f  *  ^e/mcs  ofr  parallafiic  angles  ALT  and  AST,  [Plate  1, 
fig-fio,)  at  the  fame  or  equal  diftances  from  the  zenith  SZ,  are  in  a 
reciprocal  ratio  of  the  diitances  of  the  ftars  from  the  center  of  the 
earth  TL  and  TS. 

PARALLAX,  in  aftronomy,  an  arch  of  the  heavens  intercepted 
between  the  true  place  of  a  ftar,  and  it’s  apparent  place. 

he  true  place  of  a  ftar  is  that  point  of  the  heavens  B,  ( Plate  7, 
Pf  23<)  wherein  it  would  be  feen  by  an  eye  placed  in  the  center  of 
the  earth,  as  at  I\  The  apparent  place  is  that  point  of  the  heavens 

■-herem  the  ftar  appears  to  an  eye  on  the  furface  of  the  earth,  as 
at  L.  Now,  as,  in  effedf,  we  view  the  celeftial  bodies  not  from  the 
center,  but  from  the  furface  of  our  earth,  which  is  a  femi-diameter 
u  ant  from  the  center ;  we  fee  it  by  a  vifual  ray,  which,  paffing 
tji tough  the  center  of  the  ftar,  and  proceeding  thence  to  the  furface 
of  the  mundane  fphere,  marks  out  another  point  C,  which  is  it’s  ap¬ 
parent  place. 

This  difference  of  places,  is  what  we  call  abfolutely  the  parallax 
'csa^Xha.c if,  or  the  parallax  of  altitude  ;  by  Corpernicus  it  is  called 
the  commutation  ;  which,  therefore,  is  an  angle  formed  by  two  vifual 
rays,  diawn,  the  one  from  the  center,  the  other  from  the  circum¬ 
ference  of  the  earth,  and  traverfmg  the  body  of  the  ftar ;  and  is  mea- 
fured  by  an  arch  of  a  great  circle  intercepted  between  the  two  points 
of  true  and  apparent  place,  C  and  B. 

Parallax  of  declination,  is  an  arch  of  a  circle  of  declination 
SI>  fig'  24>  whereby  the  parallax  of  altitude  increafes  or  diminifties 
the  declination  of  a  ftar. 


Parallax  of  right  afeenfion  and  defcenfion  is  an  arch  of  the  equator 
*^d,fig.  24,  whereby  the  parallax  ot  the  altitude  increafes  the  af¬ 
eenfion,  and  diminifties  the  defcenfion.  Parallax  of  longitude,  is  an 
arch  ot  the  ecliptic  T  /,  fig.  25,  whereby  ih z  parallax  of  the  altitude  in¬ 
creafes  or  diminifties  the  longitude.  Parallax  of  latitude,  is  an  arch 
of  a  circle  of  latitude  SI,  whereby  the  parallax  of  altitude  increafes 
or  diminifties  the  latitude.  Menflrual  Parallax  of  the  Jun,  is  an 
angle  formed  by  two  right  lines  ;  one  drawn  from  the  earth  to  the 
fun,  and  another  from  the  fun  to  the  moon,  at  either  of  the  qua¬ 
dratures. 

Parallax  of  the  annual  orbit  of  the  earth,  is  the  difference  be¬ 
tween  heliocentric  and  geocentric  place  of  a  planet,  or  the  angle  at  any 
planet,  fubtended  by  the  diftance  between  the  fun  and  earth. 

Parallax  is  alfo  ufed  for  the  angle  made  in  the  center  of  the 
ftar,  by  two  right  lines,  drawn,  the  one  from  the  center,  the  other 
from  the  furface  of  the  earth. 


This  is  alfo  called  parallactic  angle,  fig.  23,  the  parallax  dimi¬ 
nifties  the  altitude  of  a  ftar,  or  increafes  it’s  diftance  from  the  zenith  ; 
and  has,  therefore, a  contrary  effect  to  the  refraction, 

The  parallax  of  altitude  CB,  fig.  23,  is  ftri&lv,  the  difference 
between  the  true  diftance  from  the  zenith  CA,  and  the  apparent 
diftance  BA. 

The  parallax  is  greateft  in  the  horizon  ;  in  the  zenith  or  meridian, 
a  ftar  has  no  parallax  at  all ;  the  true  and  apparent  places  then  coin¬ 
ciding. 

The  horizontal  parallax  is  the  fame,  whether  the  ftar  be  in  the 
true,  or  the  apparent  horizon. 

The  fixed  ftars  have  no  fenfible  parallax,  by  reafon  of  their  im- 
menfe  diftance,  to  which  the  femidiameter  of  the  earth  is  but  a  mere 
point. 

Hence  alfo,  the  nearer  a  ftar  is  to  the  earth,  the  greater  n's  paral¬ 
lax,  at  an  equal  elevation  above  the  horizon  ;  and  Saturn  is  Co  high, 
that  it  is  difficult  to  obferve  in  him  any  parallax  at  all. 

The  parallax  increafes  the  right  and  oblique  afeenfion,  diminifhes 
the  defcenfion  ;  diminifhes  the  northern  declination,  and  latitude  in 
the  eaftern  part,  increafes  them  in  the  weftern;  increafes  the  fouth- 
ern  in  the  eaftern  and  weftern  part ;  diminifhes  the  longitude  in  the 
weftern  part,  increafes  it  in  the  eaftern.  The  parallax,  therefore, 
has  juftoppofite  effedts  to  the  refradlion. 

Hence  the  parallax  of  the  remoter  ftar  S  (fig.  26.)  is  lefs  than  the 
parallax  of  the  nearer  L,  at  the  fame  diftance  from  the  zenith  :  as 
before  obferved. 

The  fine  of  the  paralladlic  angles  M  and  S,  or  ftars  equally  dif- 
tant  from  the  center  of  the  earth  T,  are  as  the  fines  of  the  diftances 
feen  from  the  vertex  ZM,  and  ZS.  Hence,  the  diftances  from 
the  vertex  decreafe,  i.  e.  as  the  altitudes  decreafe,  the  parallax  in¬ 
creafes  ;  and  hence,  alfo,  the  parallax  affects  the  altitude  of  the  ftar, 
from  the  horizon  to  the  zenith. 

The-  dodfrine  of  parallaxes  is  of  the  utmoft  importance,  in  aftro¬ 
nomy,  for  determining  the  diftances  of  the  planets,  comets,  and 
other  phenomena  of  the  heavens ;  for  the  calculation  of  eclipfes, 
and  for  finding  the  longitude.  Methods  of  finding  the  parallaxes  of 
the  celeftial  phenomena,  are  various :  forme  of  the  principal  and 
eafier  fellow. 

To  obferve  the  Parallax  of  a  celeftial  phenomenon.  Obferve  when 
the  phenomenon  is  in  the  fame  vertical  with  a  fixed  ftar  which  is 
near  it,  and  meafure  it’s  apparent  diftance  from  the  ftar  ;  obferve, 
again,  when  the  phenomenon  and  fixed  ftar  are  in  equal  altitudes 
from  the  horizon  ;  and  again  meafure  their  diftance.  I  he  diffe¬ 
rence  of  thofe  diftances  will  be,  very  nearly,  the  parallax  fought. 
'The parallax  of  a  phenomenon  may  be  likewife  found  by  obferving 
it’s  azimuth,  and  altitude;  and  by  marking  the  time  between  the 
obfervation,  and  it’s  arrival  at  the  meridian. 

All  required  to  find  the  parallax  of  the  moon  is,  the  parallax  of 
right  afeenfion :  to  find  the  effedt  of  the  magnitude  of  the  femi- 
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diameter  of  the  earth,  with  regard  to  the  phenomena  of  it’s  motion, 
it  is  fufficient  to  know  how  far  the  meridian,  to  which  the  eye  refers 
it,  deviates  from  the  true  meridian.  This  is  what  M.  Caflini 
found  and  praClifed,  with  regard  to  Mars:  and  what  M.  Maraldi 
has  fince  pradfifed,  with  regard  to  the  moon.  The  whole  myftery 
here  confifts  in  having  the  tnoon’s  true  motion,  which  refers  to  the 
center  of  the  earth  ;  and  it’s  apparent  motion,  which  refers  to  the 
place  of  obfervation  :  the  difference  cf  thefe,  which  is  greatcfl  in 
the  horizon,  or  horary  circle  of  fix  o’clock,  gives  the  horizontal  pa¬ 
rallax  for  that  latitude  ;  whence  the  general  parallax  or  that  under 
the  equator,  is  eafily  found  :  the  parallax  of  any  parallel  being  to 
that  of  the  equator,  as  the  femidiameter  of  this  parallel  is  to  that  of 
the" equator.  See  the  article  Parallax  of  Alars. 

To  obferve  the  Moons  Parallax.  Find  the  moon's  meridian 
altitude,  with  the  greatclf  accuracy,  and  mark  the  moment  of 
time:  this  time  being  equated  (fee  Equation),  compute  her  true 
longitude  and  latitude,  and  from  thefe  find  her  declination,  and 
from  her  declination,  and  the  elevation  of  the  equator,  find  her  true 
meridian  altitude:  if  the  obferved  altitude  be  not  meridian,  reduce 
it  to  the  true  altitude  for  the  time  of  obfervation  ;  take  the  refraiSlion 
from  the  obferved  altitude,  and  fubtraft  the  remainder  from  the  true 
altitude  ;  and  the  remainder  is  the  moon’s  parallax.  By  this  means 
Tycho,  in  1583,  Ocf.  d.  12  hor.  5.  ig',  from  the  moorfs  meridian 
altitude  obferved,  13°  38',  found  her  parallax  to  be  54  minutes. 

Toobferve  the  Moons  Parallax  in  an  Eclipfe.  In  an  cclipfe  of 
the  moon,  obferve  when  both  horns  arc  in  the  fame  vertical  circle  ; 
in  that  moment  tgke  the  altitude  of  both  horns  ;  the  difference  of 
the  two  being  halved,  and  added  to  the  leall,  or  fubtradled  from  the 
greateft:,  gives  nearly  the  vifible  altitude  of  the  moon’s  center:  but 
the  true  altitude  is  nearly  equal  to  the  altitude  of  the  center  of  the 
fhadow  at  that  time.  Now  we  know'  the  altitude  of  the  center  of 
the  fhadow,  becaufe  we  know  the  fun’s  place  in  the  ecliptic,  and  it’s 
depreffion  under  the  horizon,  which  is  equal  to  the  altitude  of  the 
oppofite  point  of  the  ecliptic  in  which  the  center  of  the  fhadow  is  : 
thus  have  w;e  both  the  true  and  apparent  altitude  ;  the  difference 
whereof  is  the  parallax.  ■ 

In  order  to  find  the  Moons  Parallax,  let  a  graduated  inftrument, 
as  D  A  F  (the  larger  the  better),  Plate  20,  fig.  12,  having  a  movea¬ 
ble  index  with  fight-holes,  be  fixed  in  fuch  a  manner,  that  it’s  plane 
furface  may  be  parallel  to  the  plane  of  the  equator,  and  it’s  edge  A  D 
in  the  meridian  :  fo  that  when  the  moon  is  in  the  equino&ial,  and 
on  the  meridian  A  DE,  file  may  be  feen  through  the  fight-holes, 
when  tiie  edge  of  the  moveable  index  cuts  the  beginning  of  the  rii- 
vifions  at  o,  on  the  graduated  limb  D  E  ;  and  when  fhe  is  fo  feen, 
let  the  preciTe  time  be  noted.  Now7,  as  the  moon  revolves  about  the 
earth  from  the  meridian  to  the  meridian  again,  in  about  24  hours 
48  minutes,  fhe  will  go  a  fourth  part  round  it  in  6  hours  12  minutes, 
as  feen  from  C,  or  from  the  earth’s  center  or  pole.  But  as  feen 
from  A,  the  obferver’s  place  on  the  earth’s  furface,  the  moon  will 
feem  to  have  gone  a  quarter  round  the  earth  when  fhe  comes  to  the 
fenlible  horizon  at  O  ;  for  the  index,  through  the  fights  of  which 
fhe  is  then  viewed,  will  be  at  d,  qo°  from  D,  where  it  was  when 
fhe  wras  feen  at  E.  Now,  let  the  exa<St  moment  when  the  moon  is 
feen  at  O,  in  or  near  the  fenfible  horizon,  be  carefully  noted  ;  that 
it  may  be  known  in  what  time  fhe  has  gone  from  E  to  O  ;  which 
time  fubtradled  from  6  hours  12  minutes,  (the  time  of  her  going 
from  E  to  L)  leaves  the  time  of  her  going  from  O  to  L,  and  affords 
an  eafy  method  for  finding  the  angle  O  A  L,  or  the  moon’s  horizon¬ 
tal  parallax ,  which  is  equal  to  the  angle  ALC,  by  the  following 
analogy :  as  the  time  of  the  moon’s  deferibing  the  arc  E  O  is  to  go°, 
fo  is  6  hours  12  minutes  to  the  degrees  of  the  arc  DiE,  which  mea- 
fures  the  angle  EAL;  from  which  fubtraft  go°,  and  there  remains 
the  angle  O  AL=  ALC,  under  which  the  earth’s  femidiameter 
AB  is  feen  from  the  moon. 

Altronomers  have  propofed  the  following  method,  though  not  yet 
pradfifed,  for  more  accurately  determining  the  moon’s  patallax  :  let 
two  obfervers  be  placed  under  the  fame  meridian,  one  in  the  nor¬ 
thern  hemifphere,  and  the  other  in  the  fouthern,  at  fuch  a  dillance 
from  each  other,  that  the  arc  of  the  celeftial  meridian  included  be¬ 
tween  their  two  zeniths,  may  be  at  leaf!  80  or  go  degrees.  Let 
each  obferver  take  the  diftance  of  the  moon’s  center  from  his  zenith, 
by  means  of  an  exceeding  good  inftrument,  at  the  moment  of  her 
paffing  the  meridian:  add  thefe  two  zenith  diftances  of  the  moon 
together,  and  their  excels  above  the  diftance  between  the  two  ze¬ 
niths,  will  be  the  diftance  between  the  two  apparent  places  of  fhe 
moon.  Then,  as  the  (urn  of  the  natural  fines  of  the  two  zenith 
diftances  of  the  moon  is  to  the  radius,  fo  is  the  diftance  betwen  her 
two  apparent  places  to  her  horizontal  parallax.  If  the  two  places 
be  not  exadlly  under  the  fame  meridian,  their  difference  of  longitude 
muft  be  accurately  taken,  that  proper  allowance  may  be  made  for 
the  moon’s  declination,  while  file  is  paffing  from  the  meridian  of 
one  to  the  meridian  of  the  other. 

From  the  moons  Parallax  AST,  Plate  7,  fig.  26,  and  altitude 
SR;  to  find  her  difiance  from  the  earth.  By  her  apparent  altitude 
given,  we  have  her  apparent  diftance  from  the  zenith,  i.  e.  the  an¬ 
gle  Z  A  S  ;  or,  by  her  true  altitude,  the  angle  ATS:  wherefore, 
lince  at  the  fame  time,  we  have  the  paralladiic  angle  S  ;  and  the 
femidiameter  of  the  earth  A  T  is  reputed  as  1  ;  by  plane  trigono¬ 
metry  we  fhall  have  the  moon's  diftance  in  femidiameters  of  the 
earth,  thus  :  as  the  fine  of  the  angle  S  is  to  the  oppofite  fide  given, 
fo  is  the  fine  of  the  other  angle  T,  to  the  fide  AS  :  or  fo  is  the 
fine  of  T  AS  (—  180°  — T  -|-S)  to  the  fide  T  S,  the  diftance  from 
the  center. 

Hence,  according  to  Tycho’s  obfervation,  the  moon’s  diftance  at 
that  time  from  the  earth  was  fixty-two  femidiameters  of  the  earth. 

Hence,  alfo,  fince,  from  the  moon’s  theory,  we  have  the  ratio  of 
her  diftances  from  the  earth  in  the  feveral  degrees  of  her  anomaly  ; 
thofe  diftances  being  found  by  the  rule  of  three  in  femidiameters  of 
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the  earth,  th ttfarallax  is  thence  determined  to  the  fevetal  degrees  of 
the  true  anomaly. 

De  la  Hire  makes  the  greateft  horizontal  parallax  1  °  if  25",  the 
fmalleft  gif  g" .  l,he  moon’s  diftance,  therefore,  when  in  her  pe¬ 
rigee,  is,  according  to  his  calculation,  55^,  that  is,  almoft  56 
femidiameters  ;  in  her  apogee  63^^,  that  is,  63^  femidiameters  of 
the  earth. 

M.  le  Monnier  determined  the  mean  parallax  of  the  moon  to  be 
57''  i2//.  Others  have  made  it  57'  i8//. 

To  obferve  the  P  ar  all  ax  of  Mars.  1.  Suppofe  Mars  in  the  me¬ 
ridian  and  equator,  in  H,  ( Plate  7,  fig.  27,)  and  that  theobferver, 
under  the  equator  in  A,  obferves  him  culminating  with  fome  fixed 
ftar.  2.  If  now  the  obferver  was  in  the  center  of  the  earth,  he 
would  fee  Mars  conftantly  in  the  fame  point  of  the  heavens  with 
the  ftar  ;  and  therefore,  together  with  it,  in  the  plane  of  the  hori- 
zon,  or  of  the  fixth  horary  :  but  finc<  Mars  here  has  fome  fenfible 
parallax,  and  the  fixed  ftar  has  none,  Mars  will  be  feen  in  the  hori¬ 
zon,  when  in  P,  the  plane  of  the  fenfible  horizon  ;  and  the  ftar, 
when  in  R,  the  plane  of  fhe  true  horizon  :  obferve,  therefore,  the 
time  between  thetranfit  of  Mars, -and  of  the  ftar  through  the  plane 
of  the  fixth  hour.  3.  Convert  this  time  into  minutes  of  the  equa¬ 
tor  ;  by  this  means  we  lhall  have  the  arch  P  M,  to  which  the  angle 
P  A  M,  and  confequently  the  angle  A  M  D,  is  nearly  equal ;  which 
is  the  horizontal  pantllax  of  Mats: 

If  the  obferver  be  not  under  the  equator,  but  in  a  parallel  I  Qj 
that  difference  will  be  a  Ids  arch  Q_M  :  wherefore,  fince  the  little 
arches  Q_M  and  P  M  are  as  their  fines  A  D  and  I  D  ;  and  fince 
A  D  G  is  equal  to  the  diftance  of  the  place  from  thecquator,  i.  e.  to 
the  elevation  of  the  pole  ;  and  therefore  A  D  to  I  D,  as  the  whole 
fine  to  the  cofine  of  the  elevation  of  the  pole  ;  fay,  as  the  eoline  of 
the  elevation  of  the  pole  I  D  is  to  the  whole  fine  A  D  ;  fo  is  the 
parallax  obferved  in  I,  to  the  parallax  to  be  obferved  under  the 
equator. 

Since  Mars  and  the  fixed  ftar  cannot  be  commodiouflv  obferved  in 
the  horizon  ;  let  them  be  obferved  in  the  circle  of  the  third  hour; 
and  fince  the  parallax  there  obferved,  T  O,  is  to  the  horizontal  one 
PM,  as  I  S  to  I  D  ;  fay,  as  the  fine  of  the  angle  IDS,  or  450 
(fince  the  plane  D  O  is  in  the  middle  between  the  meridian  D  H  and 
the  true  horizon  D  M),  is  to  the  whole  fine  ;  fo  is  the  parallax  T  O 
to  the  horizontal  parailaxP  M. 

If  Mars  belikewife  out  of  the  plane  of  the  equator,  the  parallax 
found  will  be  an  arch  of  a  parallel ;  which  muft,  therefore,  be  re¬ 
duced,  as  above,  to  an  arch  of  the  equator. 

Laftly,  If  Mars  be  not  ftationary,  but  rather  direft,  or  retrograde, 
by  observations  for  feveral  days  ;  find  out  what  his  motion  is  every 
hour,  that  his  true  place  from  the  center  may  bfe  afllgned  for  any 
given  time. 

By  this  method  Caflini,  to  whom  we  owe  this  noble  invention, 
obferved  the  greateft  horizontal  pardllax  of  Mars  to  be  twenty-five 
feconds,  or  a  little  lefs :  but,  by  the  fame  method,  Mr.  Flamfteed 
found  it  near  thirty  feconds.  By  the  fame  method,  the  fame  autlftr, 
Caflini,  obferved  alfo  the  parallax  of  Venus. 

-  It  mult  be  here  noted,  that  the  obfervation  is  fo  be  made  with  a 
telefcope,  in  whofe  focus  are  (trained  four  threads,  cutting  each 
other  at  right  angles,  A,  B,  C,  D,  ( Plate  164,  fig.  45,  N°  2,)  and 
the  telefcope  is  to  be  turned  about,  till  fome  ftar  near  Mars  be  feen 
to  pafs  over  fome  of  the  threads,  that  the  threads  A  B  and  C  D  may 
be  parallel  to  the  equator,  and  therefore  A  C  and  B  D  may  reprefent 
circles  of  declination  :  thus,  by  means  of  the  perpendicular  threads, 
the  fituations  of  the  ftar,  and  of  Mars,  in  the  meridian,  and  circle 
of  three  o’clock,  will  be  determined. 

Parallax,  to  find  the  fun s.  I  he  great  diftance  of  the  fun  ren¬ 
ders  it’s  parallax  too  fmall  to  fall  under  even  thelniceft  immediate 
obfervation  ;  indeed,  many  attempts  have  been  made,  both  by  the 
ancients  and  moderns,  and  many  methods  invented  for  that  purpofe. 
The  rirll  w'as  that  of  Hipparchus,  followed  by  Ptolemy,  dec.  this 
was  founded  on  the  obfervation  of  lunar  eclipfes:  the  fecond  was 
that  of  Ariftarchus,  whereby  the  angle  fubtended  by  the  femidiame¬ 
ter  of  the  moon’s  orbit,  feen  from  the  fun,  was  fought  from  the  lunar 
phafes  :  but  thefe  both  proving  deficient,  aftronomers  are  now 
t  forced  tohaye  recourfe  to  the  parallaxes  of  the  planets  nearer  us,  as 
Mars  and  Venus  ;  for  from  their  parallaxes  known,  that  of  the  furt, 
which  is  inacceflible  by  any  direft  obfervation,  is  eafily  deduced. 
For  from  the  theory  of  the  motions  of  the  earth  and  planets,  we 
know,  at  anytime,  the  proportion  of  the  diftances  of  the  fun  and 
planets  from  us  ;  and  ^ie  horizontal  parallaxes  are  in  a  reciprocal 
proportion  to  thofe  diftances:  knowing,  therefore,  the  parallax  of 
a  planet,  that  of  the  fun  may  be  found  from  if. 

Thus  Mars,  when  oppofite  to  the  fun,  is  twice  as  near  as  the  fun 
is ;  Iris  parallax,  therefore,  will  be  twice  as  great  as  that  of  the  fun: 
and  Venus,  when  in  her  inferior  cortjunftion  with  the  fun,  is  fome- 
times  nearer  us  than  he  is;  her  parallax,  therefore,  is  greater  in  the 
fame  proportion.  i  hus,  from  the  parallaxes  of  Mars  and  Venus, 
the  fame  Caflini  found  the  fun’s  parallax  to  be  ten  feconds ;  which 
implies  his  diftance  to  be  22000  femidiameters  of  the  earth. 

1  he  molt  accurate  method  of  determining  the  parallaxes  of  thefe 
planets,  and  of  deoucing  from  thence  the  true  parallax  of  the  fun, 
is  that  of  obferving  their  tranfit :  however,  Mercury,  though  fre¬ 
quently  to  be  leen  on  the  fun,  is  not  fit  for  this  piirpofe  ;  becaufe 
it  is  fo  near  the  iun,  that  the  difference  of  their  parallaxes  is  always 
lefs  than  the  folar  parallax  required.  But  the  parallax  of  Venus,  be¬ 
ing  almoft  four  times  as  great  as  the  folar  parallax,  will  caufe  very 
fenfible  differences  between  the  times  in  which  fhe  will  feem  to  be 
paffing  over  the  fun  at  different  parts  of  the  earth.  With  a  view  of 
engaging  the  attention  of  aftronomers  to  this  method  of  determining 
the  funks  parallax,  Dr.  Halley  communicated  to  the  Royal  Society, 
in  1691,  a  paper,  containing  an  account  of  the  feveral  years  in  which 
fuch  a  tranfit  may  happen,  computed  from  the  tables  which  were 

then  ; 
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then  in  ufe  :  thofe  at  the  afcending  node  occtir  in  the  month  of  *' 

November,  O.  S.  in  the  years  918,  iL6f,  1^96,  T631,  ,6oq,  1874 
uioQ,  21 17  :  and  at  the  defcending  node  irrM.av,  O.  S.  in  the  years  1 
1048, 1283,  1291,  1518,  1526,  1761,  1769,  1996,  2064.  '  ■ 

Dr.  Halley  eVert  then  concluded,  that  it  the  interval  in  time  be¬ 
tween  the  two  interior  Contacts  of  Venus-  with  fhe  fun,  could  be 
■meafured  to  the  exadlnefs  of  a  fecund,  in  two  places  properly  fitiia- 
ted,  the  fun’s  parallax  might  be  determined  within  it’s  5oodth  part 
But  this  conclufion  was  explained  more  fully  in  a  fubfebUeht"  paper" 
concerning  the  tranfit  of  Venus  in  the  year  1761.  It  does  not  ap¬ 
pear  that  any  of  the  preceding  tranfits  had  been  obferved  -  except  I 
that  of  7639,  by  our  llloftrious  Countryman,  Mr.  Hon'd*, ’and  his 
fnend  Mr.  Crabtree,  of  Mancheller.  But  Mr.  Horrox  died  on  the 
3d  of  January,  1640-1,  about  the  age  of  twenty-five,  juft  after  he 
had  fi milled  his  freatife,  intitled  Venus  in  Sole  vifa,  in  which  he 
difeovers  a  more  accurate  knowlege  of  the  dimenfions  of  the  folar 
fyilem,  than  his  commerttator  Hevdius. 

In  order  to  give  our  readers,  hot  much  converfant  with  fubjeds 
of  this  kind,  a  general  idea  'of  this  method  of  determining  the  hori- 
isoittal  parallax  of  Vettns,  and  from  thence,  by  analogy,  the  parallax 
and  diftance  of  the  fun,  and  of 'all  the  planets  from  him;  it  may  be 
briefly  itluftrated  in  the  following  manner:  let  D  B  A  (Plate  20, 
fig-  13-)  be  the  earth,  V  Venus,  and  TSR  the  eaftern  limb  of  the 
fun.  To  an  obferver  at  B  the  point  t  of  that  limb  will  be  on  the 
meridian,  it’s  place  referred  to  in  the  heaven  will  be  at  E,  and  Venus 
will  appear  juft  within  it  at  S.  But,  at  fhe  fame  inftant,  to  an  ob¬ 
ferver  at  A,  Venus  is  eaft  of  the  fun,  in  the  right  line  AVF;  the 
point  /  of  the  fun’*  limb  appears  at  e  in  the  heaven,  and  if  Venus 
were  then  vifible,  lhe  would  appear  at  F.  The  angle  C  V  A  is  the 
horizontal  parallax  of  Venus  ;  and  is  equal  to  the  oppolite  angle 
FVE,  meafured  by  the  arc  FE.  ASC  is  the  fun’s  horizontal  pa¬ 
rallax  >  equal  to  the  oppofrte  angle  e  S  E,  meafured  by  the  arc  c  E  ; 
,2nd  F  Af,  or  V  A  n,  is  Venus’s  horizontal  parallax  from  the  fun, 
which  may  be  found  by  obferving  how  much  later  in  abfolufe  time 
her  total  ingrefs  on  the  fun  is,  as  feen  from  A,  than  as  feen  from  B, 
which  is  the  time  fhe  takes  to  move  from  V  to  <v ,  in  her  orbit  O  V  v. 

If  Venus  were  nearer  the  earth  as  at  U,  her  horizontal  parallax  from 
the  fun  Would  be  the  arch  fie,  which  meafures  the  angle  /  A  a  ;  and 
this  angle  is  greater  than  the  angle  FA*,  by  the  difference  of  their 
meafures  /F.  So  that  as  the  diftatlce  of  the  celeftial  object  from  the 
earth  is  left,'  it’s  parallax  is  the  greater.  Now  if  has  been  already 
obferved,  that  the  horizontal  parallaxes  of  the  planets  are  inveifety 
as  their  diftances  from  the  earth's  center,  therefore  as  the  fun’s  dif¬ 
tance  at  the  time  of  the  tranfit  is  to  Venus’s  diftance,  fo  is  her  hori¬ 
zontal  parallax  to  that  of  the  fun  :  and  as  the  fun’s  mean  diffance 
from  the. earth’s  center  is  to  his  diftance  on  the  day  of  the  tranfit,  fo 
is  his  horizontal  parallax  on  that  day,  to  Ids  horizontal  parallax  at 
the  time  of  his  mean  diftance  from  the  earth's  center.  Hence  his 
true  diftance  in  fetnidiameters  of  the  earth  may  be  obtained  by  the 
following  analogy :  as  the  fine  of  the  fun’s  parallax  is  to  radius,  fo 
is  unity  or  the  earth’s  femidiameter  to  the  number  of  fetnidiameters 
of  the  earth,  in  the  fun’s  diftance  from  the  center  ;  which  number 
multiplied  by  3985,  the  number  of  miles  in  the  earth’s  femidiame- 
ter,  will  give  the  number  of  miles  in  the  fun’s  diftance.  Then  from 
the  proportional  diftances  of  the  planets,  determined  by  the  theory 
of  gravity  (fee  Distance),  we  may  find  their  true  diftances.  And 
from  their  apparent  diatpeters  at  tliefe  known  diftances,  their  real 
diameters  and  bulks  may  be  found.  See  the  article  Planets. 

Mr.  Short  with  great  labour  deduced  the  quantity  of  the  fun’s 
parallax  from  the  bell  obfervations  that  were  made  of  the  tranfit  of 
June  6th,  7761;  both  in  Britain  and  abroad,  and  found  it  fo  have 
been  8"  .$2  on  the  day  of  the  tranfit,  when  the  fun  was  very  nearly 
at  his  greateft  diftaiice  from  the  earth  ;  and  confequently  8/Jr  .65 
when  the  fun  is  at  his  mean  diftance  from  the  earth.  Whence  ;we 
fhall  have  radius  or  10.0000000 — 5.621914  or  fine  of, 8^ .65  taken 
out  of  Gardiner’s  ta'blesrcrrp.qyBoBbo  the  logarithm  of  the  number 
23882.84,  or  the  number  of  ieifiidiameters  of  the  earth  contained  in 
it’s  diftance  from  the  fun  V  and  multiplying  23882.84  by  3985,  the 
number  of  Engfifh  miles  contained  in  the  earth’s  femidiameter,,  we 
fhall  have  95,173,127  miles  for  the  earth's  mean  diftance  from  the  ; 
furi.  And  from  the  analogies  under  the  article  distance,  ;we  < 
fhall  find  the  meari  diftane'e  of  all  the  reft  of  the  planets  from  the  him 
irt  miles  to  be  as  follows,  viz.  Mercury’s  diftance,  36,841,468;  ; 
Venus’s  diftance,  6,8,891,486  ;  Mars’s  diftance,  145,014,148;  Ju¬ 
piter’s  diftance,  494,990,976  ;  and'  Saturn’s  diftance,  997,956,730. 
Mr.  Short  ftates  the  mean  horizontal  parallax  of  the  fun  at  8;/  .69. 
Mr.  Hornfby,  from  fevetal  otffervatibns  of  the  tranfit  of  June  3d, 
1769,  deduces  the  fun’s  parallax  for  that  day  equal  to  8". 65,  and 
the  mean  parallax  8°  '.78 1  whence  he  makes  the  mean  diftance  of  the 
earth  from  the  fun  to  be  93,726,900  Ehglifh  miles  ;  Mercury’s  dif¬ 
tance,  36,281,706 ;  Venus’s  diftance,  67,795,500  ;  Mars’s  diftance, 
142,818,000;  Jupiter’s  diftance,  487,472,600;  and  Saturn’s  dif¬ 
tance,  894,162,000  miles. 

Others,  however,  by  taking  thfe’  tefotfS  of  thofe  obfervations  that 
were  moft  to  be  depended  on,  have  made  the  fun’s  parallax  at  his 
mean  diftance  from  the  earth  to  be  8''  .6045;  and  Others  again 
make  it  8”  .54.  According  to  the  former  of  thefe,  the  fun’s  mean 
diftance  from  the  earth  is  95,109, 736,miles ;  and  according  to  the 
latter  is  95,834,742  miles.  Upon  the  whole,  there  feems  reafon  to 
conclude,  that  it  may  be  fairly  reckoned  at  more  than  ninety-five 
millions  of  miles,  and  lefs  than  ninety-fix.  See  Planets. 

The  Pa  rallax  of  the  fan,  with  regard  to  the  earth's  natural  orbit ; 
called  their  annual  parallax.  The  ftars  have  no  parallax ,  with  re¬ 
gard  to  the  earth’s  femidiameter;  yet,  with  regard  to  the  earth’s 
annual  orbit,  it  isjuftly  expelled,  thst.fome parallax  be  found. 

The  axis  of  the  earth,  in  it’s  natural  motion,  deferibes  a  kind  of 
cylinder,  which  being  prolonged  to  the  heaven  of  the  fixed  liars, 
there  draws  a  circular  circumference ;  each  point  whereof  is  the  pole 
No.  131.  Vol.  III. 
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'of  the  world  for  itVrefpeaiVe  day  :  fo  that  the  lituation  6f  tTle  aD" 

parent  poIe  ,h  j  t0  of  the  fixed  c 

■iiderably  in  the  courfe  of  a  year.  °  * 

Coufo  this  be  found  by  obfervation,  it  would  irrefragably  evince 
ohipf^i  T‘0t'0rl.of  tbe.eai‘b  round  the  fun,  and  remove  that  only 

t0  f,n(i  h  by  observing  the  va- 
rous  diftances  ot  a  fixed  liar  from  the  zenith,  in  different  parts  of 

from  the’accefe  a„d  SJ 
im  cr  1  r  mr  effuat0‘  at  different  times  of  the  year,  and  with 
ftTr^near  ^  °/  his  obfervations  being,  that  a  fixed 

winter  foffti 16  Wf  r°Und  4°  °r  45  feconds  nt-'arer  it,  at  the 

jyj  r(¥?r  ’  tban  at  the  ^mmer  one,  for  feven  years,  fucceftively. 

M.  Lallini  the  younger  allows  the  obfervations  of  Flamfteed  to 

SeaZees  'I  '"f  “  ^  ^  0bfervatory  i  b^  be  denies  the 
•ml/ll  "  her  k3'8’  ^at  the  vanatl0ns  'he  diftance  of  the 
fhe  fUCn  35  they  fll0uId  be’  fuPPofing  motion  of 

he  fo,  h' l/°  hC"r  e  aCC0ll,lts  for  them  front  a  fuppofition,  that 

fomF  aF  tl‘ke  L  funJ  -tUrP  or  revoIve  on  ‘beir  centers  ;  and  that 
fome  of  them  have  their  hemifpheres  equally  luminous :  whence, 

when  the  more  lhin.ng  hemifphere  is  turned  towards  us,  the  ftars 

',earer  ,he  "**«>**«-**»  «u 

Dr.  Bradley  has  accounted  for  this  fuppofaj  W4w  in  another 

S'linl,  77*?1  from  tl>'  progreflt.e  motion  of  the 

Itai  s  light.  See  Motion  of  the  Earth  and  Light. 

Parallax  is  alfo  ufed,  in  levelling,  for  the  angle  contained  between 
the  line  of  the  true  level,  ahd  that  of  apparent  level. 

PARALLAXIS,  in  the  medical  writers,  expreffes  a  mutual  change 
in  the  lunation  of  the  parts  of  a  broken  bone,  as  when  the  two  frau- 
ments  Hip  to  the  {ides  of  one  another.  ° 

PARALLEL,  in  geometry,  is  applied  to  lines,  figures,  and  bodies, 
which  are  every-where  equidiftant  from  each  other ;  or  which 
though  infinitely  produced,  would  never  either  approach  nearer,  or 
recede  farther  from,  each  other. 

Parallel  right  lines  are  thofe  which,  though  infinitely  produced, 
would  never  meet  Thus  the  line  OP,  (Plate  101,7%.  6,5  is  parallel, 
Patallcl  tines  ftand  oppofed  to  lines  converging,  and  dL 
verging.  0  55 


Geometricians  demonftrate,  that  two  lines,  parallel  to  the  fame 
third  line,  are  Mb  parallel  to  one  another;  and  that  if  two  parallels 
OP  and  QR,  be  cut  by  a  tranlverfe  line  ST  in  A  and  B  ;  1.  The 
alternate  angles  *  and  y  are  equal ;  2.  The  external  angle  u  is  equal 
to  the  internal  oppofite  one y ;  and,  3.  That  the  two  internal  oppolite 
ones  z  and  y  are  aifo  equal  to  two  right  ones. 

It  is  (hewn,  on  the  principles  of  optics,  that  if  the  eye  be  placed 
between  two  parallel  lines,  they  will  appear  to  converge  towards  a 
point  oppofite  to  the  eye,  becaufe  the  apparent  magnitudes  of  their 
perpendicular  intervals  are  perpetually  diminiftied  ;  for  the  fame  rea¬ 
fon  they  appear  to  converge  towards  an  imaginary  line,  drawn  pa¬ 
rallel  to  them  from  the  eye  :  and  if  they  run  to  fuch  a  length,  as  that 
the  diftance  between  them  be  but  as  a  point  thereto,  they  will  there 
appear  to  coincide. 

This  is  the  reafon  that  the  remoter  parts  of  a  walk  or  floor  appear 
to  afeend  gradually,  and  the  ceiling  to  defeend  toward  the  horizontal 
line  ;  and  that  the  furface  of  the  lea  feen  from  an  eminence,  appears 
to  afeend  gradually  in  going  from  the  fhore ;  and  that  the  upper  parts 
of  very  high  buildings  feem  to  lean  forward  over  the  eye  below. 

Parallel  'lines  are  deferibed  by  letting  fall  equal  perpendiculars,  and 
drawing  lines  threugh  their  extremes,  by  Aiding  the  compaffes  open 
to  the  .defired  width  along  a  line,  &c. 

Parallel  planes,  are  fuch  planes  as  have  all  the  perpendiculars 
drawn  betwixt  them  equal  to  each  other. 

Parallel  rays,  in  optics,  are  thofe  which  keep  at  an  equa^ 
diftance  in  refpefl  to  each  other,  from  the  vilible  obje&  to  the  eye, 
which  is  fuppofed  to  be  infinitely  remote  from  the  objedt. 

Parallels,  or  Parallel  circles,  in  geography,  called  alfo 
parallels,  or  circles  of  latitude,  are  lelfer  circles  of  the  fphere  con¬ 
ceived  to  be  drawn  from  weft  to  eaft  through  all  the  points  of  the 
meridian,  commencing  from  the  equator  to  which  ihfejr  are  parailfel, 
i  and  terminating  With  the  poles. 

They  are  called^  parallels  of  latitude,  becaufe  all  places  lying  under 
the  fame  parallel,  have  the  fame  latitude. 

Parallels  of  latitude ,  in  aftronomy,  are  leffer  circles  of  the 
fphere  parallel  to  the  eciiptic,  imagined  to  pdfs  through  every  degree 
.  and  minute  of  the  colures. 

:  They  are  reprefented  on  the  globe  by  the  divifions  oh  the' quadrant 

of  altitude,  in  it’s  motion  round  the  globe,  when  fcrewed  over  the 
pole  of  the  ecliptic.  See  the  article  Globe. 

:  Parallels  of  altitude,  or  almucantars,  are  circles  parallel  to  the 

horizon,  imagined  to  pafs  through  every  degree  and  miniire  of  the 
meridian  between  the  hotizon  and  zenith,  having  their  poles  iff  the 
.  zenith. 

They  are  reprefented  on  the  globe  bv  the  divtfiohs  on  the  quadrant 
;  of  altitude,  in  it’s  motion  about  the  bodyfof  the  gfobe,  when  fcrewed 
j  to  the fcenith.  1 

Parallels  of  declination,  in  aftronomy,  are  the  fame  with  pa¬ 
rallels  of  latitude  in  geography.  ,  '  . 

Parallel  fphere,  that  fituation  of  the’  fphere  wherein  the  equa- 
for  coincides  with  the  horizon,  and  the  poles  with  the  zenith  and 
nadir.  Confequently  the  poles  of  the  world  becofne  me  p6lej>  of,  the 
j  horizon.  .  t  /  ■ 

In  this  fphere  all  the  parallels  of  the  equator  beccfme  parallels  of 
the  horizon,  confequently  no  ftars  ever  rife  or  fot,  but  all  turn  round 
in  circles  parallel  to  the  horizon;  and  the  fun,  when  in  the  equi- 
notflial,  wheels  round  the  horizon  the  whole  day.  After  his  riling 
to  the  elevated  pole,  he  never  fets  for  fix  months;  after  his  enter- 
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ing  again  on  the  other  fide  of  the  line,  never  rifes  for  fix  months 
longer. 

This  is  the  pofition  of  the  fphere  tofuch  as  live  under  the  poles, 
and  to  whom  the  fun  is  never  above  230  30'  high. 

PARALLEL/d/7w£,  in  navigation,  is  the  failing  under  a  parallel 
of  latitude.  See  Parallel  Sailing. 

PARALLELISM,  the  fituation  or  quality  whereby  any  thing  is 
denominated  parallel. 

Parallelism  of  the  earth' s  axis,  in  aftronomy,  that  fituation  of 
the  earth’s  axis,  in  it’s  progrefs  through  it’s  orbit,  whereby  it  is  (fill 
direfted  towards  the  pole-ftar ;  fo  that  if  a  line  be  drawn  parallel  to 
it’s  axis,  while  in  any  one  pofition,  the  axis,  in  all  other  pofitions, 
will  be  always  parallel  to  the  fame  line. 

This  parallehfm  is  the  neceffary  refult  of  the  earth’s  double  mo¬ 
tion,  namely  round  the  fun,  and  it’s  own  axis.  And  to  it  we  owe 
the  vicifiitudes  of  feafons,  and  the  inequality  of  day  and  night. 

Parallelism  of  the  rows  of  trees.  Thefe  are  never  feen  parallel, 
but  always  inclining  to  each  other  towards  the  farther  extreme. 

Hence  mathematicians  have  taken  occafion  to  inquire  in  what 
lines  the  trees  muft  be  difpofed  to  correct  this  effedt  of  the  perfpec- 
tive,  and  make  the  rows  (fill  appear  parallel.  The  two  rows  muft 
befuch,  as  that  the  unequal  intervals  of  any  two  oppofiteor  corre- 
fpondent  trees  may  be  feen  under  equal  vifual  rays.  On  this  prin¬ 
ciple,  fome  have  (hewn  that  the  two  rows  of  trees  muft  be  two  op- 
pofite  femi-hyperbolas. 

M.  Varignon,  in  Mem.  de  1‘Acad.  ann.  1717,  renders  the  pro¬ 
blem  much  more  general, and  requires  not  only  that  the  vifual  angles 
be  equal,  but  to  have  them  increafe  or  decreafe  in  any  given  ratio, 
provided  thegreateft  do  not  exceed  a  right  angle.  The  eye  requires 
to  be  placed  in  any  point,  either  juft  at  the  beginning  of  ranges, 
beyond  or  on  this  fide. 

He  fuppofes  the  firft  row  to  be  a  right  line,  and  feeks  what  line 
the  other  muft  be,  which  he  calls  the  curve  of  the  range  :  this  he 
finds  muft  be  an  hyperbola  to  have  the  vifual  angles  equal.  The 
ftrait  and  hyperbolical  rows  will  be  feen  parallel  to  infinity  ;  and  if 
the  oppofite  femi-hyperbola  be  added,  we  (hall  have  three  rows  of 
trees,  the  ftrait  one  in  the  middle,  and  all  three  parallel. 

It  is  fufficicnt  that  this  fecond  hyperbola  have  the  fame  center, 
it’s  vertex  in  the  fame  right  line,  and  the  fame  conjugate  axis. 
Thus  the  two  hyperbolas  may  be  of, all  the  different  kinds  poffible, 
yet  all  have  the  fame  effeft. 

PARALLELOGRAM,  Newtonian  or  analytic ,  in  algebra,  an 
appellation  ufed  for  an  invention  of  Sir  Ifaac  Newton,  to  find  the 
firft  term  of  an  infinite  converging  feries.  This  is  fometimes  called 
the  method  of  the  parallelogram  and  ruler  ;  becaufe  a  ruler  or  right 
line  is  alfo  ufed  in  it. 

This  analytic  parallelogram  is  formed  by  dividing  any  paral¬ 
lelogram  into  equal  fquares  or  parallelograms,  by  lines  drawn  hori¬ 
zontally  and  perpendicularly  through  the  equal  divifions  of  the  fides 
of  the  parallelogram.  The  cells,  thus  formed,  are  filled  with  thedi- 
menfions  of  the  fpecies  x  and  y,  and  their  produdts. 

The  powers,  y°  =  1, y,ya,y3,y4,  &c.  of  y,  for  inftance,  being 
placed  in  the  lowfcft  horizontal  range  of  cells,  and  the  powers  of  x, 
or  =  1,  x,  x1,  x3,  &c.  in  the  vertical  column  to  the  left,  or  vice 
verfa ;  fo  that  thefe  powers  and  their  produdfs  will  (land  as  in  Plate 
28,  fg.  58. 

1  hus,  when  any  literal  equation  is  propofed,  mark  fuch  of  the  - 
parallelograms  or  cells  as  correfpond  to  all  it’s  terms  ;  and  let  a  ruler 
be  applied  to  two,  or  perhaps  more  of  the  parallelograms  fo  marked, 
of  which  let  one  be  the  loweft  in  the  left  hand  column  at  AB,  the 
other  touching  the  ruler  towards  the  right  hand  ;  and  let  all  the  reft 
not  touching  the  ruler  lie  above  it.  Then  feledt  thofe  terms  of  the 
equation  which  are  reprefented  by  the  parallelograms  that  touch  the 
ruler,  and  from  them  find  the  quantity  to  be  put  in  the  quotient. 

PARALLELOPIPEDIA,  a  genus  of  fpars,  thus  called,  be¬ 
caufe  regularly  of  a  parallelopiped  form.  Dr.  Hill  has  deferibed 
four  known  fpecies  ;  viz.  1.  The  hard  and  pellucid  colourlefs  one. 

2.  A  dull  and  whitilh  kind.  3.  A  foft,  whitilh,  and  very  bright 
one.  And,  4,  a  dull,  hard,  and  pale  brown  one.  They  are  all 
found  in  England  and  elfewhere. 

PARALOGISM,  in  logic,  a  falfe  reafoning,  or  a  fault  com¬ 
mitted  in  demonftration,  when  a  confequence  is  drawn  from  prin¬ 
ciples  that  are  falfe,  or,  though  true,  are  not  proved  ;  or  when  a  pro- 
pofition  is  paffed  over,  which  (hould  have  been  proved  by  the  way. 

A  paralogifm  differs  from  a  fophifm  in  this,  that  the  fophifm  is 
committed  out  of  defign  and  fubtlety  ;  and  a  paralogifm  out  of  mif- 
take,  and  for  want  of  fufficient  light  and  application. 

PARALYSIS.  See  the  article  Palsy. 

PARALYTIC.  See  Palsy. 

PARAMESE,  in  the  ancient  mufic,  the  note  above  the  mefe, 
in  the  Greek  fcale  ;  correfponding  to  a-la-mi-re  of  Guido’s  feale. 

PARAMETER,  in  geometry,  a  conftan^  right  line  in  each  of 
the  three  conic  fedfions  ;  called  alfo  latus  redtum. 

In  the  parabola  VBV,  Plate  144, fig.  8,  the  redlangle  of  the 
parameter  A  B,  and  an  abfeiffe,  e.  gr.  B  3,  is  equal  to  the  fquare 
of  the  correfpondent  femi-ordinate  3  I  I I. 

In  an  ellipfis  and  hyperbola,  the  parameter  is  a  third  proportional 
to  a  conjugate  and  tranfverfe  axis. 

PARAMOUNT,  in  law,  fignifies  the  fupreme  lord  of  the  fee.* 
1  he  lords  of  thofe  honours  or  manors,  that  ha  ve  manors  under  them, 
are  ltyled  lords  paramount ;  and  the  king,  by  our  law,  is  the  chief 
lord  of  all  the  lands  in  England.  See  Fee  and  Manor. 

PARAMOUR,  a  lover,  a  gallant. 

PARANETE,  in  Greek  mufic, the  next  note  or  chord  tothenete, 

if”1  notc  °f a  tetrachord.  See  the  article  Diagram. 

PARANYMPH,  among  the  ancients,  tlje  perfon  who  waited  on 
the  bridegroom,  and  diredted  the  nuptial  Iblemnities ;  called  alfo 
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Ipronubus  zn&atifpex,  becaufe  the  ceremony  began  with  taking  aufpicia. 

In  ftridlnefs,  the  paranymph,  or a^avu/xp®-,  only  officiated  on  the  part 
of  the  bridegroom  ;  on  the  part  of  the  bride,  it  was  a  woman  of¬ 
ficiated,  who  was  called  pronuba. 

The  Jews  had  likewife  a  kind  of  paranymphs,  which  the  Talmud 
and  Rabbins  call  O’QUW,  fehufehebim,  q.  d.  companions  of  the 
fpoufe. 

PARAPET,  breaftwork,  in  fortification,  a  defence  or  fereen  ort 
the  extreme  of  a  rampart,  or  other  work,  ferving  to  coYer  the  foL 
diers,  and  the  cannon  from  the  enemy’s  fire.  See  Plate  oi.  fo  ,  <* 

N°  2,  lit.  xx.  -■  5* 

,  The  thicknefs  of  the  parapet  (hould  be  about  eighteen  or  twenty 
feet,  in  order  to  be  cannon  proof,  and  it  (hould  be  about  feven  or 
eight  feet  high,  when  the  enemy  has  no  command  above  the  bat¬ 
tery  ;  otherwife,  it  (hould  be  raifed  high  enough  to  cover  the  men 
while  they  load  the  guns.  It’s  length  depends  on  the  number  of 
guns  to  be  employed  in  the  battery :  for  one  gun,  it  is  common  to 
allow  eight  yards  in  length,  and  fix  yards  more  for  every  other  gun. 
The  parapet  confifts  of  two  parts,  the  wall  contained  in  one  piece 
from  end  to  end,  and  about  two  and  a  half  or  three  feet  high,  and 
the  merlons,  which  are  detached  pieces  of  the  parapet,  leaving 
openings,  called  embrasures,  through  which  the  cannon  deliver 
their  (hot. 

The  parapet  of  the  wall  is  fometimes  of  (tone.  The  parapet  of 
the  trenches  is  either  made  of  the  earth  dug  up ;  or  of  gabions,  faf- 
cines,  barrels,  facks  of  earth,  or  the  like. 

Parapet  is  alfo  a  little  wall,  breaft-high,  raifed  on  the  brinks  of 
bridges,  quays,  or  high  buildings  ;  to  ferve  as  a  flay,  and  prevent 
people’s  (ailing  over. 

PARAPH,  a  particular  chara&er,  knot,  or  fiqurifh,  which  people 
habituate  thrmfelves  to  make  always  in  the  fame  manner  at  the 
end  of  their  name,  to  prevent  their  fignature  from  being  coun¬ 
PARAPHERNALIA,  or  Parapherna,  in  the  civil  law,  thofe 
goods  which  a  wife  brought  her  hufband,  befides  her  dower,  and 
which  were  (fill  to  remain  at  her  difpofal  exclufive  of  her  hufband, 
unlefs  there  was  fome  provifion  made  to  the  contrary  in  the  marriage 
contract.  Some  of  our  Englifh  civilians  define  th e  paraphernalia  to 
be  fuch  goods  as  a  wife  challengeth  over  and  above  her  dower  or 
jointure,  after  her  hulband’s  death,  as  furniture  for  her  chamber, 
wearing  apparel,  and  jewels,  which  are  not  to  be  put  in  the  inventory 
of  her  hulband’s  goods. 

PARAPHIMOSIS,  (of  'ssapa  much,  and  tpi/xov  I  bind)  in  medi¬ 
cine,  a  diforder  of  the  penis,  wherein  the  prepuce  is  fhrunk,  and 
withdrawn  behind  theglans,  foas  not  to  be  capable  of  being  brought 
to  cover  the  fame. 

This  happens  ofteneft  in  venereal  diforders,  where  the  humours 
difeharged  frequently  prove  fo  (harp,  as  to  caufe  this  retradlion. 
There  fometimes  arifes  a  necefiity  in  this  cafe  to  fnip,  or  cut  the 
prepuce  open,  otherwife  the  humours  vyill  be  pent  up  under  it,  and 
do  it  a  great  deal  of  mifehief. 

The  treatment  of  the  phimosis  and  paraphimofss  is  nearly  the 
fame  with  that  of  the  virulent  gonorrhoea. 

Buchan  obferves,  that  in  general,  bleeding,  purging,  poultices, 
and  emollient  fomentations  are  fufficient.  If  thefe  fail  of  removing 
the  ftridture,  and  the  parts  indicate  fymptoms  of  a  mortification, 
twenty  or  thirty  grains  of  ipecacuanha,  and  one  grain  of  emetic 
tartar,  may  be  given  for  a  vomit,  and  worked  off  with  warip  water, 
or  thin  gruel.  If  the  inflammation  (till  increafes,  and  mortification 
commences,  the  prepuce  muft  be  fcarified  with  a  lancet,  and,  if  ne¬ 
ceffary,  divided,  in  order  to  prevent  a  ftrangulation,  and  fet  the 
confined  glans  at  liberty.  It  will  be  alfo  neceffary  to  foment  the 
parts  frequently  with  cloths  wrung  out  of  a  ftrong  decodtion  of 
chamomile  flowers  and  bark,  and  to  give  the  patient  a  dram  of  the 
bark  in  powder  every  two  or  three  hours. 

PARAPHRASE,  an  explanation  of  fome  text  in  clearer  and 
more  ample  terms,  whereby  we  fupply  what  the  author  might  have 
faid,  or  thought  on  the  fubjeft.  A  loofe  interpretation.  Erafmus’s 
paraphrafe  on  the  New  Teftament  is  efteemed  an  excellent  work. 

Paraphrase,  Chaldee ,  is  an  epithet  frequent  among  the  critics 
and  divines,  denoting  an  ancient  verfion  of  the  Bible  in  Chaldee.  ' 
There  are  three  Chaldee  paraphrafes  on  the  pentateuch  ;  that  of 
Onkelos,  the  paraphrafe  of  Jonathan,  and  the  targumof  Jerufalem. 
The  Chaldee  paraphrafe  on  the  prophets  is  of  Jonathan  (on  of 
Uzziel ;  and  the  author  of  the  Chaldee  paraphrafe  on  the  hagio- 
graphers  is  unknown. 

PARAPHRAST,  a  lax  interpreter;  one  who  expounds  in  many 
words. 

PARAPHRENES1S,  paraphrenitis,  in  medicine,  an  inflamma¬ 
tion  of  the  diaphragm,  or  parts  adjacent. 

The  cure  of  a  paraphrenejis  requires  the  fame  cautions,  and  almoft 
the  fame  remedies,  with  that  of  a  pleurify,  fuch  only  excepted,  as 
the  fituation  of  the  part  affedted  cannot  admit  of.  Emollient  clys¬ 
ters  are  often  beneficial,  in  confequence  of  their  adling  on  the  parts 
next  to  that  affedted.  But  when  the  diaphragm  comes  to  a  fup- 
puration,  and  the  pus  is  difeharged,  congefted,  and  putrified  in  the 
cavity  of  the  abdomen,  a  tumor,  corrofion  of  the  vifeera,  a  violent 
tabes,  and  at  laft  death,  are  produced,  fo  that  this  kind  of  para - 
phrenefis  is  incurable. 

PARAPLEGIA,  (from  7ra^a,fignifyingfomething  injurious,  and 
orxwroo,  to  ftrike,)  a  paraplegy,  or  palfy  of  all  the  parts  below  the 
neck,  thus  it  is  now  underftood  ;  but  in  Hippocrates  it  feems  to 
fignify  a  palfy  in  any  particular  part,  in  confequence  of  an  apo¬ 
plexy  or  epilepfy.  Dr.  Cullen  makes  it  that  fpecies  of  palfy  which 
divides  the  body  horizontally,  or  tranverfely,  all  allow  fuch  a  part 
being  paralytic  ;  the  palfied  part  beginning  below  the  neck. 
PARASANG,  an  ancient  Perfian  meafure,  different  at  different 
4  times, 


P  '  A  R 


times,  and  in  different  places  -v  being  fometimes  thirty,  fomctimes 
■forty,  and  fometimes  fifty  ftadia  or  furlongs. 

PARASELENE,  in  phyfiology,  a  mock  moon:  a  meteor,  or 
phenomenon  encompaffing  or  adjacent  to  tl)e  moon,  in  form  of  a 
luminous  ring;  wherein  are  fometimes  obferved  one,  fometimes 
two  apparent  images  of  the  moon.*  Th epara/elenes  are  formed  after 
the  fame  manner  as  the  parhelia,  or  mock-funs. 

P  ARASITE,  among  the  Greeks,  was  originally  a  very  reputable 
title :  the  parafites  being  a  kind  of  priefts,  or  at  leaft  minifters  of 
the  gods ;  in  the  fame  manner,  as  at  Rome  were  the  epulones. 
They  took  care  of  the  facred  corn ;  or  the  corn  deftined  for  the  fer- 
vice  of  the  temples,  and  the  gods;  viz.facrifices,feafts,  &c.  They 
had  even  the  intendance  over  facrifices,  and  took  care  that  they  were 
duly  performed.  At  Athens  there  was  a  kind  of  college  of  twelve 
parajites ;  each  people  of  Attica  furnifhing  one,  who  was  always 
cholen  out  of  one  of  the  bed  families.  Polybius  adds,  that  parafile 
was  alfo  an  honourable  name  among  the  ancient  Gauls,  and  was 
given  to  their  poets  ;  but  of  late  it  hath  been  made  a  term  of  re¬ 
proach,  and  ufed  for  a  flatterer  and  mean  dependent. 

PARASOL,  a  little  moveable,  in  manner  of  a  canopy,  borne  in 
the  hand  to  fcreen  the  head  from  the  fun,  rain,  &c.  more  ufually 
called  umbrella ;  It  is  made  of  leather,  taffety,  6il-cloth,&c.  mounted 
on  a  flick,  and  opened  or  (hut  at  pleafure,  by  means  of  pieces  of 
whalebone  that  fuftain  it.  The  Eaft  Indians  never  ftir  without  a 
parajol.  v 

PARASTATA,  in  the  ancient  architecture,  an  import,  or  kind 
•of  anta,  or  pilaftcr,  built  for  the  fupport  of  an  arch  ;  or,  as  fome 
will  have  it,  pilafters,  which  ftand  alone,  not  adjoining  to  the  wall. 

PARASTAT.E,  or  Epididymides,  in  anatomy,  two  tuberous 
varicofe  bodies,  lying  upon,  and  adhering  to,  the  upper  part  of  the 
tefticles,  whereof  they  properly  appear  to  be  a  part,  though  diffe¬ 
rent  from  the  reft  in  form  and  confluence. 

The  parajlatec  are  oblong,  nearly  of  a  cylindric  figure,  refembling 
in  fome  meafure  the  body  of  a  caterpillar,  or  filk-worm.  They  are 
conne<fted  with  the  tefticlc  by  means  of  the  tunica  albuginea,  and 
alfo  with  the  vas  deferens. 

PARATHENAR,  in  anatomy,  the  name  of  two  mufcles  of  the 
foot ;  one  of  which,  the  parathenar  major,  is  a  pretty  long  mufcle, 
forming  a  part  of  the  outer  edge  of  the  foie  of  the  foot.  It  is  fixed 
backward  by  a  flelhy  body,  to  the  outer-part  of  the  lower-fide  of  the 
os  calcis,  from  the  fmall  pofterior  external  tuberofity,  all  the  way  to 
the  anterior  tuberofity  ;  there  it  joins  the  metatarfus,  and  at  the 
bafis  of  the  fifth  metatarfal  bone  feparates  from  it  again,  and  forms 
a  tendon  which  is  inferted  in  the  outfide  of  the  firft  phalanx  of  the 
little  toe,  near  it’s  bafis,  and  near  the  infertion  of  the  other  para- 
thenar  :  this  laft  is  called  the  parathenar  minor :  being  a  flelhy  muf¬ 
cle  fixed  along  the  pofterior  half  of  the  fifth  bone  of  the  metatarfus, 
and  terminating  under  the  head  of  that  bone  in  a  tendon  which  is 
inferted  in  the  lower  part  of  the  bafis  of  the  firft  phalanx  of  the  little 
toe. 

PARATHESIS,  (popularly  called  brackets  or  crochets)  is  the 
name  of  a  kind  of  point  or  mark,  as  [  ],  ufed  in  writing,  chiefly  to 
include  fynonyma,  explicatives,  and  the  like  matters,  not  eflential 
to  the  difcourfe. 

Parathesis,  in  grammar,  appofition  ;  or  a  figure  whereby  two 
or  more  ftibftantives  are  put  in  the  fame  cafe. 

PARAZONIUM,  or  fcipio,  among  medalifts,  a  fceptre  rounded 
at  the  two  ends  in  the  manner  of  a  truncheon,  or  commander’s 
ftaff  ;  or  a  kind  of  poniard,  or  ihort  fword,  reprefented  as  worn  at 
the  girdle,  on  feveral  ancient  medals. 

PARBOILING,  in  pharmacy,  &c.  a  term  applied  to  fruits, 
herbs,  &c.  which  are  boiled  a  little  while,  to  draw  out  the  firft 
juices,  in  order  to  be  afterwards  infpiffated  or  thickened. 

PARBUNCLE,  in  a  fhip,  the  name  of  a  rope  almoft  like  a  pair 
of  flings :  it  is  feized  both  ends  together,  and  then  put  double  about 
any  thing  that  is  to  be  hoirted  in  or  out  of  the  (hip,  having  the 
hook  of  the  runner  hitched  into  it  to  hoife  it  up  by. 

PARCiE,  in  the  heathen  mythology,  goddeffes  who  were  fup- 
pofe  to  prefide  over  accidents  and  events,  and  to  determine  the  date 
or  period  of  human  life* 

The  ancients  reckoned  the  parca,  who  were  alfo  called  fates  and 
deftinies,  to  be  three  in  number,  becaufe  all  things  have  their  be¬ 
ginning,  progrefs,  and  end.  1  hey  were  called,  Clotho,  Lachefis, 
and  Atropos,  and  are  reprefented  as  fpinning  the  thread  of  human 
life,  in  which!  employment  Clotho  held  the  diftaff,  Lachefis  turned 
the  wheel,  and  Atropos  cut  the  thread  of  life. 

PARCEL-wa/fm,  two  officers  in  the  exchequer,  who  make  par¬ 
cels  of  the  efcheators’  accounts,  wherein  they  charge  them  with 
every  thing  that  they  have  levied  for  the  king’s  ufe,  within  the  time 
of  their  office,  and  deliver  the  fame  to  one  of  the  auditors  of  the 
court,  to  make  their  accounts  therewith. 

PARCELLING,  in  a  (hip,  fignifies  long  narrowjlips of  canvas, 
daubed  with  tar,  and  often  bound  round  a  rope,  when  it  is  intended 
to  be  fe wed. 

PARCHMENT,  in  commerce,  fheep  and  goat  s  (kins  prepared 
in  fuch  a  manner  as  to  be  fit  tor  feveral  ufes,  as  writing,  and  cover¬ 
ing  of  books,  &c.  , 

Parchment  is  begun  by  the  (kinner,  and  finilhed  by  the  parchment- 
maker.  That  called  virgin  parchment  is  only  a  thinner  fort  than 
the  reft,  proper  for  fans,  &<;»  and  made  of  the  Ikins  of  abortive 

lambs  or  kids.  .  , 

Manufacture  0/ Parchment.  The  fkin  having  been  (tripped  of 
it’s  wool,  and  placed  in  the  lime-pit,  the  Ikinner  ftrctches  it  on  a 
kind  of  frame,  confiding  of  four  pieces  of  wood,  mortifed  into  each 
other  at  the  four  angles,  and  perforated  lengthways  from  di fiance 
to  diltance,  with  holes,  furnifhed  with  wooden  pins  that  may  be 
turned  at  pleafure,  like  thofe  ofa  violin.  See  the  article  Shammy. 

To  ftretch  the  (kin  on  this  frame,  they  make  little  holes  all  round 
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It,  and  through  every  two  holes  draw  a  little  (kewer  ;  to  this  (kewer 
they  tie  a  piece  of  fmall  packthread,  and  tie  that  over  the  pins  ;  fo 
that,  coming  to  turn  the  pins  equally,  the  (kin  is  drained  tight  every 
way,  like  that  ofa  drum.  The  (kin  being  thus  Efficiently  ((fetched 
on  the  frame,  the  fle(h  is  pared  off  with  a  (harp  inftrument  for  that 
purpofe  ;  this  done,  it  is  moiftened  with  a  rag,  and  a  kind  of  white 
(tone  or  chalk,  reduced  to  a  fine  duft,  ftrewed  over  it ;  then  with  a 
large  pumice-ftone,  flat  at  bottom,  much  after  the  manner  of  a  mul- 
w  l  §r'ncbn?  colours,  they  rub  over  the  (kin  as  if  about  t'o  grind 
the  chalk,  and  thus  (cower  off  the  remains  of  the  fleffi.  Then  they 
go  over  it  again  with  the  iron  inftrument ;  again  moiften  it  as  before; 
and  again  rub  it  with  the  pumice-ftone  without  any  chalk  under¬ 
neath  ;  this  fmoothens  and  foftens  the  flefh  fide  very  confiderably. 

'T'KC^nl'n  aSa'n>  b,v  Paffing  it  over  the  iron  inftrument  as  before. 

1  he  flefti-fide  thus  drained,  they  pafs  the  iron  on  the  wool  orhair- 
lide,  then  ftretch  it  tight  on  the  frame  by  means  of  the  pins,  and  go 
over  the  flefti-fide  again  with  the  iron  :  this  finifhes  it’s  draining  ; 
and  the  more  the  (Ivin  is  drained,  the  whiter  it  becomes.  They  now 
throw  on  more  chalk,  fweeping  it  over  with  a  piece  of  lamb-(kin 
that  has  the  wool  on;  this  fmoothens  it  ftill  further,  and  gives  it  a 
fine  down  or  nap.  It  is  now  left  to  dry,  and,  when  dried,  taken  off 
the  frame,  by  cutting  it  all  round.  1  he  (kin,  thus  far  prepared  by 
the  (kinner,  is  taken  out  of  his  hands  by  the  parchment-imV.tr ,  who 
firft  ferapes  or  pares  it  dry  on  thefummer,  with  an  iron  inftrument 
like  that  above-mentioned,  only  finer  and  (harper;  with  this, 
worked  with  the  arm  from  top  to  bottom  of  the  (kin,  he  takes  away 
about  one  half  of  it’s  thicknefs.  The  (kin  thus  equally  pared  on 
both  (ides,  they  pafs  the  pumice-ftone  on  both  (ides,  to  fmoothen  it. 
This  laft  preparation  i3  performed  on  a  kind  of  form  or  bench  Co¬ 
vered  with  a  fack  fluffed  with  flocks,  and  leaves  th t parchment  in  a 
condition  for  writing  on. 

I  he  paring  the  (kin  dry  on  the  fummer  is  the  mod  difficult  prepa¬ 
ration  in  the  whole  procefs  of  parchment-vmV\x\g ;  for  which  reafon 
the  (kinners  dare  feldom  meddle  with  it,  but  ufually  leave  it  to  thofe 
more  experienced  in  it :  the  fummer  whereon  it  is  performed,  is  a 
calf-lkin  well  ftretched  on  a  frame,  ferving  as  a  fupport  to  the  (kin, 
which  is  fattened  a-top  of  it  with  a  wooden  inftrument,  that  has  a 
notch  cut  in  it.  Laftly,  that  the  iron  knife  may  pafs  the  eafier  be¬ 
tween  the  fummer  and  the  (kin  to  be  pared,  they  put  another  (kin 
which  they  call  the  counter-fummer.  The  parings,  thus  taken  off 
the  leather,  are  ufed  in  making  jglue,  (ize,  &c.  See  Glue,  &c. 
What  we  call  vellum  isonly  parchment  made  of  the  (kins  of  abortive 
calves,  or  at  leaft  of  fucking  calves:  it  is  finer,  whiter,  and  fmoother 
than  the  common  parchment,  but  it  is  prepared  in  the  fame  manner 
as  that,  abating  that  it  is  not  parted  through  the  lime-pit. 

PARCO  fradio,  in  law,  a  writ  which  lies  againft  him  U'ho  vio¬ 
lently  breaks  open  a  pound,  and  takes  out  beads  thence,  w  hich, 
for  fome  trefpafs  done,  were  lawfully  impounded. 

PARDALIS,  pardus,  panthera,  and  varia ,  the  leopard,  which 
differs  from  the  lion  by  it’s  variegation  of  colour ;  and  is  next  to  the 
tyger  in  fize,  cruelty,  and  general  enmity  to  the  animal  creation. 
It  inhabits  Africa,  from  Barbary,  to  the  remoteft  parts  of  Guiney. 
See  Plate  72,'fig-  47- 

PARDON,  in  law,  the  remiffion  of  a  felony  or  other  offence 
againft  the  king  or  laws.  It  is  twofold  ;  the  one  ex  gratia  legis , 
which  the  king  by  virtue  of  his  prerogative,  and  from  fome  fpecial 
regard,  grants  any  perfon :  the  other  per  cours  de  ley,  which  the  king 
grants,  as  law  and  equity  perfuade,  for  fome  flight  offence,  as  ca- 
fual  homicide,  &c. 

A  pardon  may  be  granted  either  before  attainder,  or  conviction, 
or  afterwards  ;  and  they  are  alfo  fometimes  granted  upon  conditions, 
on  the  performance  of  which  the  validity  of  th  t  pardon  depends.  On 
all  accounts,  when  a  man  hath  obtained  a  pardon,  he  is  in  the  right 
to  plead  it  as  foon  as  poffible. 

With  regard  to  the  object  of  pardon,  j  udge  Blackftone  obferves, 
that  the  king  may  pardon  all  offences  merely  againft  the  crowri,  or 
the  public  ;  excepting,  l.  That,  to  preferve  the  liberty  of  the  fub- 
jedt,  the  committing  any  man  to  prifon  out  of  the  realm  is,  by  the 
habeas  corpus  a£t,  made  a  praemunire,  unpardonable  even  by  the 
king.  Nor,  2.  Can  the  king  pardon,  where  private  juftice  is  prin¬ 
cipally  concerned  in  the  profecution  of  offenders;  therefore  in  ap- 
pea  ls  of  all  kinds  (which  are  at  the  fuit,  not  of  the  king,  but  of  the 
party  injured)  the  profecutor  may  releafe,  but  the  king  cannot  par¬ 
don.  Neither  can  he  pardon  a  common  nuifance,  while  it  remains 
unredreffed,  or  fo  as  to  prevent  an  abatement  of  it;  though  after¬ 
wards  he  may  remit  the  fine.  Neither,  laftly,  can  the  king  pardon 
an  offence  againft  a  popular  or  penal  ftatute,  after  information 
brought ;  for  thereby  the  informer  hath  acquired  a  private  property 
in  his  part  of  the  penalty.  Nor,  farther,  can  the  king’s  pardon  be 
pleaded  to  any  parliamentary  impeachment,  fo  as  to  impede  the 
inquiry,  and  ftop  the  profecution  of  great  and  notorious  offenders. 
But  after  the  impeachment  has  been  folemnly  heard  and  deter¬ 
mined,  it  is  not  underftpod  that  the  king’s  royal  grace  is  farther  re¬ 
trained  and  abridged.  As  to  the  manner  of  pardoning,  it  is  a  genci  ai 
rule,  that  where-ever  it  may  be  reafonably  prefumed  the  king  is 
deceived,  the  pardon  is  void;  fo  that  any  fuppreffion  of  truth,  or 
fuggeftionof  falfehood,  in  a  charter  of  pardon ,  will  vitiate  the  whole; 
for  the  kjng  was  mifinformed.  A  pardon  of  all  felonies  will  not 
pardon  a  conviction  or  attainder  of  felony,  but  thefe  mult  be  par¬ 
ticularly  mentioned.  Nor  will  a  pardon  of  felonies  inviude  pirac\ , 
which  is  not  punifhable  at  the  common  law. 

PAREGORICS,  in  pharmacy,  medicines  that  affuage  pain, 
otherwife  called  anodynes  and  opiates. 

PAREIRA  brava,  in  the  materia  medicals  the  root  of  an  Ame¬ 
rican  climbing  plant.  It  is  brought  fromBralil,  generally,  in  crooked 
pieces  of  different  fizes,  from  that  ofa  man  s  finger,  up  to  that  ofa 
child’s  arm  ;  the  outfide  is  browniffi,  and  varioufly  wrinkled  ;  the 
internal  fubftance  is  of  a  pale,  dull,  yellowiffi  hue,  and  intprwoven. 
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as  it  wCre,  with  woody  fibres,  lb  that  on  a  tranfverfe  lection  there  ' 
appearsa  number  of  concentric  circles,  croffed  with  ftriae,  running 
from  the  center  to  the  circumference.  There  is  a  white  fpecies ; 
the  bark  of  the  root  of  it  is  white,  and  the  fubttance  within  appears 
like  the  root  of  liquorice. 

This  root  is  in  high  efteem  as  an  attenuant  and  diuretic,  in  fup- 
preflions  of  urine,  in  nephritic  and  calculous  complaints,  in  ulcers 
of  the  kidnies  and  bladders  where  the  urine  is  mucous  and  purulent, 
andean  fcarce  be  voided  without  pain  ;  in  afihmadc  cafes,  when 
thick  phlegm  hath  been  very  troublefome,  an  infulion  of  this  root 
hath  brought  on  expectoration.  It  gives  out  it’s  virtue  to  water  or 
to  fpirit. 

PAREMBOLE,  in  rhetoric,  a  figure,  wherein  fomething  relating 
to  the  fubjeftis  inferred  in  the  middle  of  a  period  :  e.  gr. 

JEnens  ( ncqtte  cnim  patrius  confijlere  mentem 
Pajfus  amor)  rapidum  ad  naves  pramittit  A  chat  cm. 

PARENT,  a  term  of  relation,  applicable  to  thofe  from  whom 
we  immediately  receive  our  being. 

By  law,  as  well  as  nature,  parents  are  bound  to  educate,  maintain, 
and  defend  their  legitimate  children;  but  noperfon  is  bound  to  pro¬ 
vide  a  maintenance  for  hisilfue,  unlefs  w'here  the  children  are  una¬ 
ble  to  work,  through  infancy,  difeafe,  or  accident ;  and  then  is  only 
obliged  to  find  them  wdth  neceffaries,  the  penalty  on  refufal  being  no 
more  than  20 s.  a  month. 

Our  lawhas  made  no  provifion  to  prevent  thedifinheriting  ofchil- 
dren  by  will ;  but  by  the  cullom  of  London,  formerly  univerfa),  the 
children  of  freemen  are  intitled  to  one-third  of  their  father’s  effects, 
to  be  Equally  divided  between  them  ;  of  which  he  cannot  deprive 
them.  Farther,  a  parent ,  by  our  laws,  may  fupport  his  children  in 
their  law-fuits,  without  being  guilty  of  the  legal  crime  of  maintain¬ 
ing  quarrels;  and  a  man  may  juftify  affault  and  battery  in  defence  of 
the  perfonsof  his  children.  With  regard  to  the  education  of  chil-  j 
dren,  though  our  laws  are  defe&ive,  yet  in  one  inltance  they  have 
made  a  wife  provifion  for  breeding  up  the  riling  generation ;  lince  by 
the  ftatutes  for  apprenticing  poor  children,  luch  children  maybeap- 
prenticed  out  by  the  overfeers,  &c.  See  Apprentice.  And  all  pa¬ 
rents  are  under  peculiar  reftridions  in  the  cafe  of  religion.  See  the 
article  Papist  for  further  information. 

A  father  has  no  other  power  over  his  fon’s  efiate  than  as  a  truftee 
or  guardian ;  for,  though  he  may  receive  the  profits  during  the  child’s 
minority,  yet  he  mult  account  for  them  w'hen  he  comes  of  age.  He 
may,  indeed,  have  the  benefit  of  his  children’s  labour  while  they  live 
with  him,  and  are  maintained  by  him  ;  but  this  is  no  more  than  he 
is  intitled  to  from  his  apprentices  or  fervarrts.  Moreover,  the  legal 
power  of  a  father  (for  a  mother,  asfuch,  is  intitled  to  no  power,  but 
only  to  reverence  and  refpedt)  over  the  perfons  ot  his  children,  ceafes 
at  the  age  of  twenty-one. 

PARGETING,  in  building,  is  ufed  for  the  plaiftering  of  walls; 
fometirnes  for  plaifier  itfelf.  Pargeting  is  of  various  kinds  :  as,  1. 
White  lime  and  hair  mortar  laid  on  bare  walls.  2.  On  bare  laths, 
as  in  partitioning,  and  plain  deling.  3.  Rendering  the  infides  of 
walls,  or  doubling  partition-walls.  4.  Rough-cafting  on  heart-laths, 

5.  Plaiftering  on  brick-work,  with  finifhing  mortar,  in  imitation 
of  ftone-work  ;  and  the  like  upon  heart-laths. 

PARHOMOLOGY,  in  rhetoric,  a  figure  wherein  part  is  yielded 
to  the  opponent,  and  the  reft  denied. 

PARIETALIA  ofla,  in  anatomy,  the  third  and  fourth  boncs  of 
the  cranium  ;  fo  called  becaufe  they  form  th oparieles,  orfidesofthe 
head.  Their  fubftance  is  finer  and  thinher  than  that  of  the  coronal 
and  occipital  bones.  The  figure  is  fquare  ;  their  fize  furpaffes  that 
of  the  other  bones  of  the  head  ;  and  their  lituation  is  in  the  lateral 
parts,  which  they  poffefs  intirely.  Refer  to  Ojlcology,  in  Syftem  of 
Anatomy,  p.  no. 

.  PARIS,  herb  true-love,  in  botany,  a  genus  of  the  oBandriatrigy. 
nia  cl.afs,.the  corolla  whereof  confifts  of  four  oblong,  plane,  patent 
petals  ;  the  fruit  is  a  berry  of  a  globofe,  tetragonal  form,  containing 
four  cells,  and  Handing  in  the  cup :  the  feeds  are  numerous,  and  ar¬ 
ranged  in  a  double  feries.  ,  Dr.  James  etieems  this  plant  to  be  a 
couoter-poifon,  and  good  in  malignant. and  peftilential  fevers.  .  ..  1 

PARISH,  the  precindf  of  a  parochial  church,  or  a  circuit  pf» 
ground  inhabited  by  people  who  belong  to  one  church,  and  are  un¬ 
der  the  particular  charge  of  it’s  minifter. 

In  England  there  are  9913 parijbes,  of  which  3845  are  churches 
impropriate,  and  the.rcft  are  annexed  to  collcges,  or  church  digni¬ 
ties.  In  many  of  tbef e  parijbes,  on  account  of  their  large  extent, 
and  the  number  of  parifhioners,  there  are  feveral  chapels  of  cafe. 
Pariflo- officers  are  annually  chofcn  to  regulate  and  manage  the  con- 
cerns  of  the  parijh.  .  .  .  ’?>  ■ 

PARK,  parens ,  a  large  inclofure,  privileged  for  wild  beads  of 
chafe,  either  by  the  king’s  grant,  or  hv  prescription.  Nttnian  can 
now  eredt  a  park,  without  a  licenfe-  under  the  broad  feal  ;  for  the 
common  law  does  not  encourage  matters  of  plealure,  which  bring 
no  profit  to  the  commonwealth. 

But  there  may, .be  a  pAt*k  in  reputation,  erected  without  lawful 
warrant ;  and  the  owner  of  fuch  park  may  bring  his  adtion  againrt 
perfafts  killing  his  deer.  n-.* 

To  a  park  three  things  are  required.  1.  A  grant  thereof.  2.  In- 
clofures  by  pale,  wall,  or  hedge.  3.  Bealls  of  a  park,  fuch  as  the 
buck,  doe,  &c.  and  where  all  the  deer  are  deftroyed,  it  fhall  no 
more  be  accounted  a  park,  for  a  park  confilts  of  vert,  venifon,  and 
inclofure;  and  if  it  is  determined  in  any  of  them,  it  is  a  total  dif- 
parking  ;  and’the  king  may  by  letters  patent  dilfolve  his  path  -  ' 

Pvf-ks  as  well  as  chafes  are  fubjedt  to  the  common  law,  and  are 
be  governed  by  the  foreft  laws. 

Offenders  pulling  down  park- walls  or  p.ales,  fliall  be  liable  to  the 
lame  penalty  as  for  .killing  deer,  &e.  by  ftatUte.  See  the  arlible 
F>h%v..JUakrs.  J 


'  A  park  ought  to  have  three  forts  of  grmlrid'in  it:  1.  Mountainous 

;  and  barren.  2.  Hilly  and  yet  fertile.  And,  3,  Plains  that  are  fuff 
fieiently  fruitful.  Thd .mountainous  part  flaould  be  well  covered 
with  high  woods  over  at  lead  a  third  part.bf  it.  The  downs  ana 
hilly  part  fhould  havemne  third  part  coppices  and  low  Woods  ;  arid 
the  plains  fhould  be  at  leaf!  one-third.partpasftu-re  ground,  with-fome 
arable  or  corn  land.  There  fhould  be. a  river  contrived  M>  run  thro’ 
fome  part  of  it,  and  a  fpring  or  brook  to  go  through  a  gTeaf  part, 
and  at  length  fall  into  the  river.  :  ? 

Thefe  are  the  natural  advantages  to  be  wifhed  in  a  park;  but 
when  they  are  wanting,  they  nre-io  beifupplicd  as  far  as  may  be  by 
art,  as  by  pondsfo  preferve  rain  writer.  See. 

Park  is  alfo  ufed  for  a  moveable  pallifade,  fet  up  in  the  fields  to 
inclofe  lhcep  in  to  feed,  and  reft  in,  during  the  night.  The  (hep* 
herds  fir i ft  their  park  from 'lime  to  time,  to  dung  the  ground,  ohfc 
part  after  another.  ■  .  .  •  1  :  1. 

Park  is  alfo  ufed  for  a  very  large  net,  difpofed  on  the  brink  of 
the  fea,  with  only  one-hole,  which  looks  towards  the  fhore  5  and 
which  becomes  dry  after  the  flood  is  gone  off ;  fo  that  the  fifh  Once 
got  in  have  no  way  left  to  efcapc,  -  ,  m  1  / 

Park,  in  war.  Park  of  artillery,  a  poft  inacamp,  out  of  can- 
non-lhot  of  the  enemy,  and  for  tidied,  to  incamp  the  train  of  ar'» 
tillery,  and  tofeeurethe  magazines  and  ammunition,,  as. well  as 
the  battalions  of  artillery,  appointed  for  it’s  fervice  and  defence. 

The  figure  of  the  park  of  artillery  is  commonly  a  parallelogram, 
unlefs  tine  lituation  of  the  ground  renders  another  neccffa-ry,  The 
artillery  is  generally  placed  in  the  center  of  the  fecund  line  of 'eh-* 
campmcnf,  and  fometirnes  in  the  rear-line,  orcorps  of  refer  ve.  In 
both  places  the  muzzles  of  the  guns  areina  line  with  the  fronts  of 
the  ferjeant’s  tents  of  the  regiments  of  artillery  .and  infantry.  The 
molt  approved  method,  fays  Mr.  Muller,  is,  to  divide  the  artillery 
into  brigades  ;  and  to  place  the  guns  of  the  firit  to  the  right  of'  tfift 
front  line,  and  their  ammunition  behind  them ;  then  thofe  ofthe 
fecond  brigade  next  to  the  firft  in  the  front,  leaving  .five  paces  be-* 
tween  them,  and  their  ammunition  behind  them  ;and  all  the  reft  in 
the  fame  order  :  the  pontoons  forming  the  laft  line..  . 

Park  of  provifion  s,  is  a  place  in  the  camp,  on  the  redrof  every 
regiment,  which  is  taken  up  by  the  futiers,  who  follow  the  army 
with  all  forts,  of  provilions,  and  fell  then!  to  the  foldiers. 

PARLEY,  (from  parier,.  F r.)  a  conference,  with  an  ettemVi 
Hence  to  beat  .or  found  a  parley,  is  io  give  a  iignai  for  holding  fuch 
a  conference  by  beat  of  drum  or  found  of  trumpet. 

PARLIAMENT,  is  the  grand  alfembly  of  the  three  Rates  of  this 
kingdom,  fummoned  together,  by  the  kiitg’s  authority,  to  confulfof 
matters  relating  to  the  public  welfare,  and  particularly  to  enaft  and 
repeal  laws.  It  confifts  of  the  king,  the  lords  fpi ritual  and  temporal, 
and  the  commons,  and  is  at  once  the  feat  of  the  legiflative  authority* 
and  the  higheft  court  of  jultice  in  Great-Britain.  In  the  houfe  of 
lords,  criminal  caufes  are  tried  on  the  impeachment  of  the  com-* 
mons;  and  this  houfe  has  an  original  jurifdidfion  for  the  trial  of 
peers  upon  indiftments  found  by  a  grand  jury  ;  the  lords  likewife  try 
luch  caufes  as  come  thither  ort  appeals  from  the  court. of  chancery, 
and  all  their  decrees  are  as  judgments.  The  houfe  of  commons  €K* 
amine  the  right  of  eled ions,  regulate  difputes  concerning  them,  may 
expel  their  own  members,  and  commit  them  to  prifen  ;:they  are  the* 
grand  inqueft  of  the  nation,  and  prefent  public  grievances  or  delifi-* 
quents  to  the  king  and  lords,  in  urder  to  their  beirigpuniftied.  In 
lhort,  they  are  the  reprefentativCs  of  all  the  commons  in  the  king*- 
dom,  and  in  them  their  conllituents  have  placed-  the  higheft  conn-* 
dence,  by  invelling  them  with  the  power  of  rfiaking  laws,  and  efi-* 
trufting  them  With  all  their  liberties  and  privileges.  Originally,  hew 
parliamaits  were  called  every  year  ;  .but  by  deg  teas  their  term  grew 
longer.  In  the  reign  of  king  Charles  11.  they  were  held  a  long 
time,  with  great  interruptions  between;  but  both  methods  were 
found  of  fuch  ill  conl'equence,  that,  in  the  beginning  of  tha  reign  Of 
king  William  111.  an  ad  was  palled,  by  which  the  term  of  all  pat» 
liaments  w'as  reltrained  to  three  fefiions,  or  throe  years  }  this  was 
hence  called  the  triennial  abf:  but  lince  that  time,  frulr.  other  vidWs, 
the  period  ot  parliaments.  ha,s  been  lengthened  to  feven  years.  A  t>ar- 
,  /lament  is  called  by  the  king’s  writ  or  letter  direded  to  each  lord, 
commanding  him  to  appear ;  and  by  other  writs,  diredled  to  the 
fheriffs  bf  each  courlty,  to  fiimmon  the  people  to. olecl two  knight9 
for  eaoh  Cgunty,  and  one  or  two  burgelffs  for  each  borough.  'Th« 
number  of :  the  members  in  the  houle  of  lords  is  uncertain,  as  in- 
creaitng  lit  the  Hingis  pleafure.  The  mfcmbers  ofthe  Houftf  of  com¬ 
mons,  when  full,  are  five  hundred  and  fifty-three/  viz,.-  ninety*two 
knights  of  the  Ihtres;  fifty^two  deputies  for  tw'enty-five  Ciiids,  Lon¬ 
don  having  four,  lixteen  for  the  eight  Cinque-ports  ;  two  for  each 
univerftty ;  three  huiBdratfanrd;  tltirty-two  for  an  hundred  and  eighty 
boroughs  ;  twelve  tot  the  boroughs  in  Wales,  add  forty-five  mem¬ 
bers  for  Scotland.  If  three,  hundred  of  thefe  members  are  met,  it  is 
■  reckoned  a  full  houfe  ;  and  forty  may  compofe  a  houfe  for  the  dif- 
pateitofubutinefs,  .  _  1. .  . 

Upon  the  holding  of  a  parliament,  the  king,  the  firft  day-,  fitsiri 
the:  upjrer  houfe,  undef  a  canopy,  with  the -crown  on  his  head,  dnd 
drelJed  in.  his  royal  robes  and  there,  by.  himfelf,or  the  lord  Chan¬ 
cellor,  declares  the  rcafonsof  their  meeting,  in  the  prefence  of  both 
the  lords  and  commons and  then  the  commons  are  required  to 
choofea  fpeakcr,  who  is  preferred  to  the  king;  and  being  approved 
by.  hisrtteajefty,  the  bufinelsof  iho parliament ’giiei  on. 

The  lords  and  commons  lit  each  in  a  diftindt  apart-ment :  irt  the 
houfe oflords,  the  princes  df  thciblood  ltt  bv  tfiCnafelves  on  the  fidcs 
ofthe  throne  ;  at  the  wnll,.  on  the  king’s  right  hand,  the  two  arefi^ 
billiops  fit  by  thenafelves  on  a  form.  Below  them-,-  the  bilhops  of 
London,  Durham,  aad- Wiricheltcr,  and  ail  the  other  bilhops  fit  ac¬ 
cording,  to  the  priority -of  their  confecrat-ibp.  On  the  king’s  left 
hand,  the  lord  trcaltir.er,  lord  prelidcnr,  and  lord  privy-fea!  lit  upon 
forms  above  all  dukesT  tnarquiffes,  and  earls,  according  fo  their 
i  creation. 
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creation.  Acrofs  the  room  are  wool-facks,  continued  from  an 
ancient  cuftom;  and  the  chancellor,  or  keeper,  being  ofcourfe  the 
fpeaker  of  the  houfe  of  lords,  fits  on  the  firli  wool-fack  before  the 
throne,  with  the  great  feal  or  mace  lying  by  him  ;  below  thefe  are 
forms  for  the  vifcounts  and  barons.  On  the  other  wool-facks  are 
feated  the  judges,  matters  in  chancery,  and  king’s  counfel,  who  arc 
only  to  give  their  advice  in  points  of  law  :  but  they  all  hand  up  till 
the  king  gives  them  leave  to  fit.  The  commons  fit  promifcuoufly, 
only  the  fpeaker  has  a  chair  at  the  upper  end  of  the  houfe,  and  the 
clerk  and  his  affiftant  fit  at  a  table  near  bint.  Before  any  bufinefs 
is  done,  all  the  members  of  the  houfe  of  commons  take  the  oaths  of 
allegiance  and  Supremacy ,  &c.  and  fubfcribe  their  opinions  againft 
tranfubliantiation,  &c.  and  if  any  member  of  that  houfe  votes,  or 
fits  there  during  any  debate,  after  the  fpeaker  is  chofen,  without 
having  ffrft  taken  thefe  oaths,  between  the  hours  of  nine  and  four  in 
a  full  houfe,  he  is  adjudged  a  popilh  recufant  conviX,  and  incapa¬ 
ble  of  any  office,  and  forfeits  five  hundred  pounds.  The  fame  teff 
the  lords  too,  though  they  do  not  take  the  oaths,  are  obliged  to  com¬ 
ply  with.  When  the  parliament  is  thus  met,  no  members  are  to  de¬ 
part  from  it  without  leave.  Upon  extraordinary  occafions,  all  the 
members  are  fometimes  fummoned,  in  which  cafe  every  lord  fpiri- 
tual  and  temporal,  and  every  knight,  citizen,  and  burgels  is  to  come 
to  parliament,  except  he  can  reafonably  and  hbneftly  excufe  him- 
felf ;  or  be  amerced  :  that  is,  refpeXively,  a  lord  by  the  lords,  and 
a  commoner  by  the  commons. 

All  members  of  parliament ,  in  order  that  they  may  attend  the  pub¬ 
lic  fervice  of  th-ir  country,  have  the  privilege  for  themfelves  and 
their  menial  fervants,of  being  freed  from  arrefts,  attachments,  im- 
prifbnments,  &c.  for  debts,  trefpalfes,  &c.  but  not  from  arrelts  for 
treafon,  felony,  and  breach  of  the  peace:  however  it  is  ordained  by 
ftatute,  that  aXions  may  be  commenced,  in  any  of  the  courts  of 
Weffminffer,  againlt  perfons  iniitled  to  privilege  of  parliament,  after 
‘a  prorogation  or  diffolution,  till  a  new  parliament  is  called,  or  the 
fame  become  re-afiembled ;  and  likewite  after  an  adjournment  for 
above  fourteen  days:  and  the  refpcXi ve  courts,  in  fuch  a  cafe,  have 
power  to  proceed  to  judgment,  &c.  Here  the  procefs  is  to  be  fum- 
mons  diftrefs  infinite,  &e.  till  the  parties  fhall  enter  an  appearance; 
and  for  default  thereof,  the  real  or  perfonal  efiate  of  the  defendant 
may  be  fequeffered  ;  though  the  plaintiff  may  not,  in  that  cafe,  ar- 
reft  the  body  of  any  member  of  parliament :  12  William  III.  c.  3. 

Anciently  all  the  people  had  votes  in  ele£lions,  till  it  was  enabled 
by  Henry  VI.  that  none  but  freeholders,  who  had  a  yearly  revenue 
of  forty  (hillings,  fhould  be  admitted  to  vote  for  knights  of  the  fhire. 

The  manner  of  debating  upon,  and  paffing  bills  in  parliament,  is 
as  follows:  any  member  may  move  to  have  a  bill  brought  in,  which, 
upon  a  quellion  put,  being  agreed  to  by  the  majority,  this  perfon, 
with  others,  is  ordered  to  prepare  and  bring  in  the  fame.  When  it 
Is  ready,  a  time  is  appointed  for  it’s  being  read,  and  after  the  clerk’s 
reading  it,  the  fpeaker  reads  an  abftraXof  it,  and  puts  the  queftion 
whether  or  no  it  fhall  have  a  fecond  reading?  and  after  a  fecond 
reading,  the  quellion  is  put,  whether  or  no  it  fhall  be  committed  ? 
which  is  either  to  a  committee  of  the  whole  houfe,  if  it  be  of  im¬ 
portance,  or  to  a  private  committee,  any  member  naming  the  per¬ 
sons.  The  committee  being  appointed,  and  a  chairman  chofen,  the 
chairmanreadsthebill,  paragraph  by  paragraph,  puts  every  claufe  to 
the  queftion,  fills  up  the  blanks  and  makes  amendments,  according 
to  the  opinion  of  the  majority.  The  bill  thus  gone  through,  the 
chairman  makes  his  report  at  the  fide- bar  of  the  houfe,  reads  all  the 
additions  and  amendments,  &c.  and  moves  for  leave  to  bring  up  the 
report  to  the  table  ;  which  granted,  he  delivers  it  to  the  clerk,  who 
reads  the  amendments,  &c.  The  fpeaker  then  puts  the  queftion, 
whether  they  fhall  be  read  a  fecond  time  ?  and  if  agreed  to,  he  reads 
them  himfelf.  To  fo  many  of  the  amendments  as  the  houfe  ac- 
quiefees  in,  the  queftion  is  now  put,  whether  the  bill,  thus  amended, 
fhall  be  ingrofted  and  written  fair  upon  parchment,  and  read  a  third 
time  r  and  the  bill  being  ingrofted,  the  fpeaker  holds  it  in  his  hand, 
and  afks  if  it  (hall  pafs  ?  If  the  majority  be  for  it,  the  clerk  writes 
on  it,  Soil  bailie  aux  feigneurs,  let  it  be  delivered  to  the  lords  :  or,  if 
in  the  houfe  of  lords,  Soit  bailie  aux  communes,  let  it  be  delivered  to 
the  commons.  If  a  bill  be  reje&ed,  it  cannot  be  any  more  p>-opofed 
during  that  fefllon.  A  bill  for  a  general  pardon  has  but  one  reading. 

When  a  member  of  the  houfe  of  commons  fpeaks,  he  ftands  up, 
uncovered,  and  directs  his  fpeech  to  the  fpeaker  only.  If  what  he 
fays  be  anfwered  by  another,  he  is  not  allowed  to  reply  the  fame  day, 
unlefs  perfonal  refle&ions  have  been  caft  upon  him  ;  hut  when  the 
commons,  in  orderto  havea  greater  freedom  of  debate,  haverefolved 
themfelves  into  a  committee  of  the  whole  houfe,  every  member  may 
fpeak  to  a  queftion  as  often  as  he  thinks  neceflfary.  In  the  houfe  of 
lords  they  vote,  beginning  at  the  puifne,  or  loweft  baron,  and  fo  up 
orderly  to  the  higheft,  every  one  anfwering  content  or  not  content.  In 
the  houfe  of  commons  they  vote  by  yeas  and  nays  ;  and  if  it  be  dubi¬ 
ous  which  are  the  greater  number,  the  houfe  divides.  If  the  quef¬ 
tion  beabout  bringing  any  thing  into  the  houfe,  iheyeas  go  out  ;  but 
if  it  be  about  anv  thing  the  houfe  already  has,  the  nays  go  out.  In 
all  divifions  the  fpeaker  appoints  four  tellers,  two  of  each  opinion. 
In  a  committee  of  the  whole  houfe,  they  divide  by  changing  fides, 
the  yeas  taking  the  right,  and  the  'nays  the  left  of  the  chair  ;  and  then 
there  are  but  two  tellers.  If  a  bill  pafs  one  houfe,  and  the  other 
demur  to  it,  a  conference  is  demanded  in  the  painted  chamber, 
where  certain  members  are  deputed  from  each  houfe  ;  and  here  the 
lords  lit  covered,  and  the  commons  ftand  bare,  and  debate  the  cafe. 
If  they  difagree,  the  affair  is  null  ;  but  if  they  agree,  this,  with  the 
other  bills  that  have  palled  both  houfes,  is  brought  down  to  the  king 
in  the  houfe  of  lords,  who  comes  thither  clothed  in  his  royal  robes ; 
before  him  the  clerk  of the  parliament  reads  the  title  of  each  bill,  and 
as  he  reads,  the  clerk  of  the  crown  pronounces  the  royal  alfent  or 
diffent.  If  it  be  a  public  bill,  the  royal  alfent  is  given  in  theic 
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words,  Lc  roy  le  veut ,  the  king  M  ill  have  it  fo  ;  if  private,  Soit  fait 
comme  il  eft  defire,  let  the  requeft  be  complied  witfi ;  if  the  kinwre- 
ftife  the  bill,  the  anfM'er  is,  Le  roy  s’avijcra,  the  king  will  think  of 
it ;  and  if  it  be  a  money-bill,  theanfwer  is,  Le  roy  remercie  fesloyaux 
Jujets,  accepte  leur  benevolence ,  13  aufji  le  veut  ;  the  king  thanks  his 
loyal  fubjeX,  accepts  their  benevolence,  and  therefore  grants  his 
confent. 

Parliament,  adjournment  of,  is  a  continuance  ofrhefeffion  from 
one  day  to  another,  as  the  word  fignifies,  which  is  done  by  the  au¬ 
thority  of  each  houfe  feparately,  every  day,  and  fometimes  for  a 
fortnight,  or  a  month  together;  but  the  adjournment  of  one  houfe 
is  no  adjournment  of  the  other. 

Parliament,  diffolution  of,  is  the  civil  death  of  the  parliament, 
which  may  be  tffeXed  either  by  the  king’s  will,  expreffed  in  per- 
lon,  or  by  reprefentation :  or  by  the  demife  of  the  crown,  in  which 
cafe  it  is  enaXed,  that  the  parliament  in  being  fhall  continue  for  fix 
months  after  the  death  of  any  king  or  queen,  unlefs  fooner  pro¬ 
rogued  or  diftol  ved  by  the  fucceffor  ;  and  that  if,  at  the  time  of  the 
king’s  death,  it  ftands  adjourned  or  prorogued,  it  (hall  affemble  im¬ 
mediately  ;  and  that,  il  no  parliament  is  then  in  being,  the  members 
of  the  laft  parliament  fhall  aifemble,  and  be  again  a  parliament :  or, 
laftly,  by  length  of  time,  which,  by  6  W.  &  M.  cap.  2,  was  three 
years  ;  but,  by  1  Geo.  I.  flat.  2.  cap.  38,0s  now  feven  years  ;  fo 
that  the  parliament  mult  expire  or  die  a  natural  death  at  the  end  of 
every  feventh  year. 

Parliament, prorogation  of,  is  the  continuance  of  it  from  one 
feflj^n  to  another.  This  is  done  by  the  royal  authority,  expreffed 
eitMr  by  the  lord  chancellor,  in  his  majefty’s  prTence,or  by  com- 
miffion  from  the  crown,  or  frequently  by  proclamation. 

Parliaments,  in  France,  before  the  revolution  in  that  king¬ 
dom,  were  fovereign  courts,  eftablilhed  by  the  king,  finally  to  de¬ 
termine  all  diTputes  between  pasricular  perfons,  and  to  pronounce  on 
appeals  from  fentences  given  by  inferior  judges.  There  were  ten  of 
thefe  parliaments  in  France,  of  which  that  of  Paris  was  the  chief, 
and  it’s  privileges  and  jurifdiXion  were  of  the  utmoft  extent:  it  con¬ 
fided  of  fix  chambers,  viz.  the  grand  chamber,  where  caufcs  of  au¬ 
dience  were  pleaded  ;  and  five  chambers  of  inqueft,  wuere  proceffes 
were  adjudged  in  writing.  This  parliament  enjoyed  ihe  privilege  of 
verifying  and  regiftering  the  king’s  arrets  or  ediXs,  without  which 
thofe  ediXs  were  of  little  or  no  value. 

At  prefent,  there  is  but  on e  parliament  in  France,  called  the  Na¬ 
tional  Alfembly  wherein  all  matters  and  affairs  of  importance,  and 
that  concern  the  honour  and  intereft  of  the  nation,  are  deliberated 
upon  and  determined.  Their  decrees  are  fubmitted  to  the  fovc- 
reign,  for  hisfanXion  and  approbation. 

Parliament  is  alfo  fometimes  ufed  for  other  affemblies  befides 
the  ftates  of  a  kingdom:  thus,  the  aiiembly  of  fome  of  our  inns  of 
Court,  fummoned  to  confult  of  their  common  affairs,  is  called  a  par¬ 
liament. 

PARLOUR,  parloir,  (from  the  French parler,  to  talk,  fpeak,]  a 
little  room  in  nunneries  and  corivents  for  talking  ;  but  commonly 
it  denotes  a  fair  lower  room,  defigned  principally  for  the  entertain¬ 
ment  of  company. 

In  nunneries,  parlour  is  a  little  room  or  clefet,  where  people  talk 
to  the  nuns  through  a  kind  of  grated  w'indow.  Anciently,  there 
were  parlours  in  the  convents  of  monks,  where  the  novices  ufed  to 
converfe  together  at  the  hours  of  recreation  ;  but  there  were  liften- 
ing  places  over,  from  whence  the  fuperiors  could  hear  every  thing 
that  was  faid. 

PARMESAN  cheefe,  is  much  efteemed  among  the  Italians  :  it  is 
made  at  Parmefan ,  and  thence  conveyed  to  various  parts  of  Europe. 
This  cheefe  is  of  a  faffron  colour,  and  the  beft  is  kept  three  or  four 
years. 

PARNASSUS,  in  geography  and  mythology,  a  fountain  in 
Greece,  confecrated,  by  the  poets,  to  the  Mufes,  to  Apollo,  and  to 
Bacchus.  The  Caftalian  fountain  fprung  up  between  it’s  two 
fummits. 

PAROCHIAL,  any  thing  belonging  to  a  parifh.  Every  church 
is  either  cathedral,  or  a  bilhop’s  fee  ;  collegiate,  confiding  of  fome  re¬ 
ligious  order,  or  of  a  dean  and  chapter;  or  parochoial,  inftituted  for 
the  performing  of  divine  fervice  to  perfons  w  ithin  a  certain  diltriX. 

PAROD1CAL  degrees  of  an  equation ,  in  algebra,  are  the  feveral 
regular  terms  in  quadratic,  cubic,  biquadric  equations,  &c.  the  in¬ 
dexes  of  whofc  powers  afeend  or  defeend  orderly  in  an  arithmetical 
progrefs,  as  z3-\-z.*m-^-zrz=.s,  is  a  cubical  equation,  where  no  term 
is  wanting,  but  having  all  it’s  parodic  degrees,  the  indexes  of  the 
terms  regularly  defeending  thus,  3,  2,  1,  o. 

PARODY,  a  popular  maxim,  adage,  or  proverb. 

Parody,  is  alfo  a  poetical  pleafantry,  confiding  in  applying  the 
verfes  written  on  one  fubjeX,  by  M’ay  of  Ridicule,  to  another;  or 
in  turning  a  ferious  work  into  a  burlefque,  by  affeXing  to  obferve, 
as  nearly  as  poffible,  the  fame  rhymes,  words,  and  cadences.  It 
comes  near  to  what  fome  of  our  late  writers  call  travefty  ;  and  was 
firft  fet  on  foot  by  the  Greeks,  from  whom  we  borrow  the  name. 

PAROL,  or  Parole,  in  law,  is  ufed  fora  plea  in  court;  fome¬ 
times  this  word  is  joined  with  the  term  leafe ;  thus,  leafe-parol  de¬ 
notes  a  leafe  by  word  of  mouth,  in  order  to  diftinguifh  it  from  a 
leafe  in  writing.  Parol-arret,  fignifies  an  arreft  by  word  of  mouth, 
where  authoriied  to  be  made;  as  in  the  cafe  ot  a  breach  of  the 
peace,  committed  in  a  jultice  of  the  peace’s  prefence,  he  may  there¬ 
on  verbally  order  the  offender  to  be  arrelied. 

Parol  demurrer ,  is  a  privilege  allowed  to  an  infant,  who  is  fued 
concerning  lands,  which  came  to  him  by  defeent :  and  the  court 
thereupon  will  give  judgment,  £hiod  loquela predifla  remaneat  quouf- 
que  the  infant  comes  to  the  age  of  'wenty-one  years.  And  where 
the  age  is  granted  on  parol  demurrer,  the  writ  doth  not  abate,  but 
the  pica  is  put  fine  die,  until  the  infant  is  of  full  age  ;  and  then  there 
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ill  all  be  a  re-fummons.  The  granting  of  a  parol  demurrer  is  in  fa¬ 
vour  of  an  infant,  and  for  his  benefit,  that  he  may  not  be  prejudiced 
in  his  right,  for  want  of  well  knowing  his  eftate,  &c. 

Parole,  in  war,  \yhen  a  prifoner  has  leave  to  go  any  where, 
upon  his  promife  of  returning  at  a  time  appointed,  if  not  exchanged. 

PARONOMASIA,  or  Paranomasia,  in  rhetoric,  a  figure 
whereby  words,  nearly  alike  in  found,  but  of  different  fenfes,  are 

defignedly  made  ufe  of. 

Parondmajia  to  the  fenfe  alludes. 

When  words  but  little  vary’d  it  includes: 

E.  gr.  Not  friends  but  fiends  were  here:  alfo  that  of  Chryfologus, 
Hoc  agunt  in  cellis  quod  angeli  in  ccelis. 

PAROTIDES,  in  anatomy,  two  remarkable  glands,  fituated  one 
on  each  fide,  between  the  ear  and  the  angle  of  the  lower  jaw,  and 
often  extending  themfelves  over  a  great  part  of  the  maffeter.  From 
each  of  thefe  glands  there  runs  a  very  large  dud,  about  three  fin¬ 
gers  breadth  long,  and  about  the  thicknefs  of  a  wheat-ftraw,  having 
a  great  number  of  roots ;  this  dud,  from  Steno,  the  difeoverer,  is 
by°fome  called  duel  its  jalivalis  ftenonius ,  by  others  dud  ns  falivalis  fu- 
ferior.  It  pafles  over  the  maffeter  mufcle,  through  the  middle  of 
the  cheek,  and  there  .perforates  the  buccinator  mufcle,  and  the  mem¬ 
brane  of  the  mouth,  near  thefecond  or  third  of  the  dentes  molares, 
and  at  this  perforation  it  difeharges  a  very  large  quantity  of  it’s 
proper  fluid  into  the  mouth.  The  parotides  are  among  thofe  glands 
that  ferve  for  the  fecretion  of  the  faliva. 

Parotides  is  alfo  the  name  of  certain  tumors  or  inflammations 
arifing  behind  the  ears,  on  the  parotid  glands. 

Thefe  tumors  are  very  frequent  after  malignant  and  peftilential 
fevers.  Children  are  alfo  very  particularly  liable  to  them.  They 
are  of  the  fame  nature,  and  are  to  be  treated  in  like  manner  with 
the  buboes. 

PAROXYSM,  in  medicine,  the  fevere  fit  of  a  difeafe,  under 
which  it  grows  higher,  or  exafperates;  as  of  the  gout  &c.  It  alfo  de¬ 
notes  the  acccfs  or  return  of  a  difeafe  that  intermits ;  as  an  ague,  &c. 

PARRELS,  in  a  fhip,  are  frames  made  of  trucks,  ribs,  and  ropes, 
which,  having  both  their  ends  faftened  to  the  yards,  are  fo  con¬ 
trived,  as  to  "go  round  about  the  mafts,  that  the  yards,  by  their 
means,  may  go  up  andldown  upon  the  mafts  ;  thefe  alfo,  with  the 
bread  ropes,  fallen  the  yards  to  the  mafts.  There  are  four  different 
forts  of  parrels. 

PARRHESIA,  in  rhetoric,  a  figure  in  which  a  perfon  admonilhes 
or  reproves  another  with  art  and  add  refs,  and  in  fuch  circumftances 
as  render  it  difficult  to  difpleafe.  bee  Rev.  ii.  2—5. 

PARRICIDE,  Parricida,  or  Patricida,  in  ftritftnefs,  de¬ 
notes  the  murder  or  murderer  of  a  father  :  as  matricide  does  of  a 
mother.  Parricide  is  alfo  extended  to  the  murder  of  any  near  re¬ 
lation,  as  a  hufband,  wife,  brother,  lifter,  child,  grand-child,  uncle, 
&c,  and  even  to  that  of  great  and  facred  perfons,  though  no  way 
allied  in  blood,  as  a  king,  &c. 

PARROT,  in  ornithology,  the  Englilh  name  exprefling  in  ge¬ 
neral  the  whole  pfittacus  kind,  but  appropriated  by  ufe  to  that  clafs 
only  of  them,  which  is  of  a  middle  fize  between  the  macaw  and 

parroquet.  t 

The  parrot  is  a  very  well  known  bird,  of  which  there  are  feveral 
very  beautiful  fpecies.  It’s  head  is  large,  the  beak  and  fcull  ex¬ 
tremely  hard  and  ftrong. 

Parrots  are  divided  into  three  kinds.  1.  The  larger,  which  are 
as  big  as  a  moderate  fow),  called  macaos  and  cocketoons ;  thefe  have 
very  long  tails.  2.  The  middle  fized  ones,  commonly  called  par¬ 
rots,  which  have  fhort  tails,  and  are  little  larger  than  a  pigeon. 
And,  3.  the  fmall  ones,  which  are  called  par  roquets  or  peroquets,  and 
have  long  tails,  and  are  not  larger  than  a  lark  or  blackbird. 

PARSLEY,  in  botany,  an  umbelliferous  plant,  with  deep  green 
winged  leaves,  of  which  thofe  that  grow  on  the  ftalk  are  divided 
into  fine  oblong  narrow  fegments  ;  the  feeds  are  fmall,  fomewhat 
crookedly  plano-convex,  of  a  dufky  greeniih  colour,  with  four  yel¬ 
low  ridges  along  the  convex  fide  ,  the  root  long,  whitifh,  about  the 
thicknels  of  the  finger.  It  is  biennial,  a  native  of  moift  grounds  in 
the  fouthern  parts  of  Europe,  and  common  in  our  clilinary  garden. 

The  roots  of  parjley' are  fometimes  ufed  in  apozems,  and  fuppofed 
to  be  aperient 'and  diuretic,  but  liable  to  produce  flatulencies. 
Their  tafte  is  fweetifb,  accompanied  with  a  flight  warmth  or  flavour, 
fomething  refembling  that  of  a  carrot.  The  leaves  of  the  plant 
have  a  greater  warmth  and  lefs  fweetnefs  than  the  roots. 

The  feeds,  faid  to  be  carminative,  refolvfent,  and  diuretic,  and 
commended  in  the  German  ephemerides  for  deftroying  cutaneous 
infers  in  children,  are  in  tafte  warmer  and  more  aromatic  than 
any  other  part  of  the  plant,  and  accompanied  with  a  confiderable 
bitternefs. 

Parjley  is  by  feme  fkilful  perfons  cultivated  in  fields  for  the  ufe 
of  ftieep,  it  being  a  fovereign  remedy  to  prefer ve  them  from  the  rot, 
provided  they  are  fed  twice  a  week  for  two  or  three  hours  each 
time  with  this  herb ;  but  hares  and  rabbets  are  fo  fond  of  it,  that 
they  will  come  from  a  great  diftance  to  feed  upon  it ;  and  in  coun¬ 
tries  where  thefe  animals  abound,  they  will  deftroy  it,  if  it  be  not 
very  fecurely  fenced  againlt  them  ;  fo  that  whofoever  has  a  mind 
to  have  plenty  of  hares  in  their  fields,  by  cultivating  parjley,  will 
draw  all  the  hares  of  the  country  to  them. 

The  bell  time  for  fowing  it  in  the  fields  is  about  the  middle  or 
latter  end  of  February  ;  the  ground  fliould  be  made  fine,  and  the 
feeds  fown  pretty  thick,  in  drills,  drawn  about  a  foot  afunder,  that 
the  ground  may  be  kept  hoed  between  the  drills,  to  deftroy  the 
weeds,  which,  if  permitted  to  grow,  will  foon  over-run  the  parjley. 
Two  bufhels  ot  feed  will  fow  an  acre  of  land. 

PARSNEP,p<7y?/Wr«,  in  botany,  the  name  of  a  well-known  root. 

The  farjnep  is  to  be  propagated  by  fowing  it  s  feeds  in  February 
or  March,  in  a  rich  mellow  foil,  which  mull  be  deep  dug,  that  the 
roots  may  be  able  to  run  deep  without  hindrance. 


'  ,  ‘S  a  commor>  pradlice  to  fow  carrots,  at  the  fame  time,  upon 
the  fame  ground  with  the  parjneps  ;  and  if  the  carrots  are  defined 
to  be  drawn  young,  there  is  no  harm  in  it.  The  parjneps,  when 
they  are  grown  up  a  little,  muft  be  thinned  to  a  foot  diftance  and 
carefully  kept  clear  of  weeds.  They  are  finell  tafted  juft  at  the  fea- 
lon 1  when'the  leaves  are  decayed;  and  fuch  as  are  defirous  to  cat  them 
in  fpring,  fhould  have  them  taken  up  in  autumn,  and  preferved  in 
fand.  When  the  feeds  are  to  be  faved,  fome  very  ftrong  and  fine 
plants  fliould  be  left  for  it  at  four  feet  diftance;  and  towards  the 
end  of  Auguft,  or  in  the  beginning  of  September,  the  feeds  will  be 
ripe  ;  they  muft  then  be  carefully  gathered,  and  dried  on  a  coarfe 
cloth.  They  fhould  always  be  fown  the  fpring  following,  for  thev 
do  not  keep  well.  'I 

1  he  common  wild  parfnep  is  frequent  by  road  fides,  and  in  dry 
paiturcs;  it  flowers  in  autumn,  and  ripens  it’s  feed  foon  after.  The 
feeds  deferve  to  be  brought  into  ufe  in  medicine,  much  more  than 
they  are  at  prefent.  They  are  warm  and  carminative,  though  not 
lo.  violently  hot  as  the  carraway  feeds  and  others,  which  we  com¬ 
monly  ufe  on  thefe  occafions.  They  difpel  flatufes,  and  are  in 
great  efteem  among  the  country  people,  for  curing  the  colic.  They 

arpaA  Dv/vUxTer'Cand  aPerienr>  and  gently  promote  the  menfes.  * 

rAKaUN,  the  re&or  or  incumbent  of  a  pari fh  church 

Purjons  ought  generally  to  abide  on  their  reaories,  and  live  in 
the  parfonage-houfe,  unlefs  it  be  in  cafes  of  fiekriefs,  See'  Thev 
are  prohibited  to  take  farms  or  leafes  of  land,  on  pain  of*  10/  per 
month  forfeiture  ;  and  may  not  buy  or  fell  again  any  merchandize, 
eve.  which  makes  them  liable  to  forfeit  triple  value. 

PARSONAGE,  a  reeftory  or  parifh  church,  commonly  endowed 
with  a  houfe,  glebe,  and  tythe,  for  the  maintenance  of  a  minifter 
with  cure  of  fouls  within  fuch  parifh.  There  may,  notwithfland- 
mg,  be  a  parfonage  without  either  glebe  ortythes,  but  only  annual 
payments  mttead  thereof.  1 

PART,  in  geometry  and  aftronomy,  is  applied  to  the  divifionsof 
lines  and  circles. 

The  femidiameterof  the  circle,  called  alfo  the  radius,  and  Whole 
fine,  .s  divided  into  a  hundred  thoufand  parts ;  and  the  circum¬ 
ference  of  the  circle  into  three  hundred  and  fixtv  parts  or  degrees  ; 
in  which  two  divifionsal]  the  celeflial  computations  are  made. 

1  art,  proportional,  is  a  part  or  number  agreeable  and  analogous 
to  fome  other  part  or  number;  ora  medium  to  find  fome  number  or 
part  unknown  by  proportion  and  equality  of  reafon. 

Parts,  fmilar,  are  ihofe- which  are  to  one  another  as  their 
wholes  are  to  one  another. 

jn  denotes  a  piece  of  theficore  or  partition,  written 

by  ltfelf,  for  the  convenience  of  the  mufician;  or  it  is  one  or  more 
of  the  iucceffions  of  founds,  which  make  the  harmony,  written  apart 
Ur,  the  parts  are  founds  made  by  feveral  perfons  finging  or  playing 

There  are  four  principal  parts;  the  treble,  bafs,  tenor,  and 
counter-tenor. 

Part  of  fortune,  in.  judiciary  aftrology,  is  the  lunar  horofeope ; 
or  the  punt  wherein  the  moon  is,  at  the  time  when  the  fun  is  in 
the  afeending  point  of  the  eaff. 

*n  t^ie  Cendant  is  fuppofed,  according  to  this  fcience, 
to  give  life;  and  the  moon  difpenfes  the  radical  moifture,  and  is 
one  of  the  caufes  of  fortune.  In  horofeopes  the  part  of  fortune  is 
reprefented  by  a  circle  divided  by  a  crofs. 

Part,  in  the  manege,  in  French  partir,  is  ufed  to  fignify  the 
motion  and  adiion  of  a  horfe  when  put  on  full  fpeed.  From  the 
horfe  s  parting  to  his  flop  there  are  commonly  two  hundred  paces 
of  ground.  .  1  o  make  your  horfe  part  with  a  good  grace,  you  muft 
put  your  bridle  three  fingers  lower,  and  prefs  gently  with  your  heels, 
or  only  with  the  calves  of  your  legs.  See  the  article  Echaper.  . 

Part  owners,  thofe  that  are  concerned  in  fhip  matters,  and  who 
have  joint  (hares  therein. 

PAR  1  ERRE,  a  level  divifion  of  ground,  which  for  the  moft  part 
faces  the  fourh  and  beft  front  of  the  houfe,  and  is  generally  fur- 
mftied  with  greens,  flowers,  Sic. 

There  are  feveral  forts  of  parterres,  as  plain  grafs  with  borders, 
and  parterres  with  embroidery,  &c. 

I  iain  parterres  are  more  beautiful  in  England  than  in  any  othejr 
country,  by  reafon  of  the  excellency  of  our  turf,  and  that  decency 
and  unaffc&ed  iimplicity  that  it  affords  to  the  eye  of  the  fpeftator. 
Other  parterres  are  cut  into  (hell,  and  fcroll  work,  with  fand  alleys 
between  them;  which  (ort  of  parterres  we  efteemed  fineft  in  France. 

As  to  the  general  proportion  of  parterres,  an  oblong,  or  long- 
fquare,  is  efteemed  the  beft:  therefore,  a  parterre  fhould  not  be  lefs 
than  twice  as  long  as  it  is  broad,  twice  and  a  half  is  accounted  a 
very  good  proportion,  and  it  is  very  rare  that  three  times  is  ex¬ 
ceeded.  As  to  the  breadth  ©fa  parterre,  it  is  to  take  it’s  dimenfion 
from  tile  breadth  of  the  front  of  the  houfe  ;  if  the  front  of  the  houfe 
is  100  feet  long,  the  breadth  of  the  parterre  fhould  be  150  feet; 
and  if  the  front  of  the  houfe  be  200  feet,  the  parterre  fhould  be  fifty 
feet  broader  :  but  where  the  front  exceeds  the  breadth  of  this  par¬ 
terre,  it  will  be  a  good  proportion  to  make  the  parterre  of  the  fame 
dimenfions  with  the  tronr. 

There  fhould  be  a  terrace-walk  on  each  fide  of  the  parterre,  for 
an  elevation  proper  for  view  ;  and  therefore,  there  fhould  never  be 
the  flat  of  a  parterre  between  terrace- walk  and  terrace-walk,  above 
300  feet ;  nor  can  it  be  well  made  lefs  than  140.  As  to  the  adorn¬ 
ing  and  furnifhing  thefe  parterres,  whether  it  be  plain  or  with  em¬ 
broidery,  that  depends  much  upon  the  form  of  them,  and  therefore 
muft  be  left  to  the  judgment  and  fancy  of  the  deligner. 

PARTICIPATE  ION,  participatio,  that  which  gives  us  a  part  or 
fhare  in  any  thing,  either  by  right  or  grace. 

P  ART  I C 1  PL  E,  participium ,  in  grammar,  an  adje&ive  formed 
of  a  verb,  fo  called  becaule  it  participates  partly  of  the  properties 
of  a  noun,  and  partly  of  thofe  of  a  verb  ;  being  variable  through 
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genders  and  cafes,  like  the  former;  and  regarding  time,  addon,  paf- 
lions,  &c.  in  manner  of  the  latter.  SeeNouNaud  Verb,  in  Syftem 
of  Grammar. 

In  our  language,  the  participles  and  gerunds  are  not  at  all  diftin- 
guilhable. 

PARTICLE,  in  phyfiology,  the  minute  part  of  a  body,  an  af- 
femblage  of  which  conftitutes  all  natural  bodies.  See  the  articles 
Atc/m  and  Matter. 

The  various  arrangement  and  texture  of  thefe  particles,  with  the 
difference  of  cohelioti,  &c.  conlfitute  the  various  kinds  of  bodies. 
The  fmaileft  particles  cohere  with  the  ftrongelt  attradion,  and  com- 
pofe  bigger  particles  of  weaker  Cohelion,  and  many  of  thefe  cohering 
compote  bigger  particles,  whofe  vigour  is  (till  weaker  ;  and  hereupon 
the  operations  in  phemiltry,  and  the  colours  of  natural  bodies  depend, 
and  which,  by  cohering,  compofe  bodies  of  fenfible  bulk.  The  co- 
hefion  of  the  particles  of  matter,  the  Epicureans  imagined,  was 
efleded  by  means  of  hooked  atoms;  the  Ariftotelians,  by  relt  ;  but 
Sir  Ifaac  Newton  thews,  that  it  is  done  by  means  of  a  certain  power, 
whereby  the  particles  mutually  attrad  and  tend  towards  each  other. 
By  thik  attradion  of  the  particles,  he  fhews,  that  molt  of  the  phe¬ 
nomena  of  the  leffer  bodies  are  effeded,  as  thofe  of  the  heavenly 
bodies  are,  by  the  attradion  of  gravity.  See  the  articles  Attrac¬ 
tion  and  Gravitation. 

Particle,  in  grammar,  a  denomination  for  all  thofe  fmall 
words  that  tie  or  unite  others  together,  or  that  exprefs  the  modes  or 
manners  of  words,  ufually  included  by  grammarians  under  thefe 
four  parts  of  fpeCch,  viz.  adverbs,  prepofitions,  interjedions,  and 
conjundions.  See  the  articles  Parts  of  Speech,  Adverb,  kc.  in 
the  Syllem  of  Grammar. 

Mr.  Locke  obferves,  that  in  the  right  ufe  of  particles,  the  clearnefs 
and  beauty  of  a  good  ftyle  more  particularly  confilts. 

To  exprefs  the  dependence  of  his  thoughts  and  reafonings  one 
upon  another,  a  man  muff  have  words  to  (hew  what  connedion,  re- 
ftridion,  diftindion,  oppofition,  emphafis,  &c.  he  gives  to  each  re- 
fpedive  part  of  his  difeourfe.  This  cannot  be  rightly  underlfood 
Without  a  clear  view  of  the  poftmes,  (lands,  turns,  limitations,  ex¬ 
ceptions,  and  feveral  other  thoughts  of  the  mind.  Of  thefe  there 
is  a  great  variety,  much  exceeding  the  number  of  particles  that  moll 
languages  have  to  exprefs  them  by  ;  for  which  r'eafon  it  happens, 
that  mod  of  thofe  particles  have  divers,  and  fometimes  almo'ft  oppofite 
fign  ideations. 

PARTICULA  exfors,  in  aftronomy,  the  difference  between  the 
equatorial  triangle  LAC  ( Plate  J,f‘g-  28,)  and  it’s  fellow  BLZ. 

.To  find  the  particula  exfors,  the  inenftrual  eccentricity  A C,  and 
the  annual  argument  of  the  longitude  HAD,  being  given  :  from  the 
data  in  the  triangle  13  AC,  find  the  hypothenufe  ABto  the  angle 
-C,  and  to  the  angle  CAB  find  the  fubtenfe  CB.  Multiply  CB 
into  half  the  menftrual  eccentricity  AC:  the  produd  is  the  area 
of  the  triangle  AC  B.  Find  likewife  the  area  of  a  circle  defenbed 
by  the  radius  of  the  eccentric  BL.  Then  as  the  area  of  the  circle 
is  to  360°  or  129600";  fo  is  the  area  of  the  triangle  ACB  to  it’s 
value  in  thofe  feconds  :  which  value  is  the  particula  exfors. 

PARTICULAR,  a  relative  term,  referring  to  fpecies,  or  indi¬ 
vidual ;  and  oppofed  to  general,  or  univerfal.  SeeGENERAL,  &c. 

There  is  this  difference  between  particular  and  jmgular,  that  par¬ 
ticular  denotes  a  thing  taken  as  a  part ;  as  Peter  in  refped  of  man¬ 
kind.  Whereas  fingular  denotes  the  part  taken  after  the  manner  of 
a  whole  ;  as  Peter  confiderecf  in  himfelf. 

PARTIES,  in  law,  fignify  the  perfons  that  are  named  in  a  deed 
or  fine,  viz.  thofe  that  made  the  deed,  or  levied  the  fine,  and  alfo  thofe 
to  whom  the  fame  was  made  or  levied. 

PARTING,  in  chemiftry,  is  an  operation  by  which  gold  and 
filver  are  feparated  from  each  other.  The  three  agents  employed 
for  this  purpofe  are  the  nitrous  acid,  marine  acid,  and  fulphur. 
The  fo.  mer  is  the  moll  convenient  and  generally  ufed  by  goldfiniths 
and  coiners:  and,  therefore,  the  operation  with*  this  fol  vent  is  called 
limply  parting:  that  made  with  the  marine  acid  is  made  by  cemen¬ 
tation,  and  called  concentrated  parting  ;  and  parting  by  fulphur  is 
made  by  fufion,  and  denominated  dry  parting.  For  the  method  of 
parting  by  aqua  fortis,  compare  the  articles  depart  and  quarta- 
tion  ;  and  refer  to  Assaying  and  Gold. 

Parting,  dry,  or  parting  by  fufion,  is  performed  by  fulphur, 
which  has  the  property  of  uniting  eafily  with  filver,  while  it  does 
not  attack  gold.  The  moft  advantageous  method,  fays  Dr.  Lewis, 
of  feparating  a  fmall  portion  of  gold  from  a  large  one  of  filver,  ap¬ 
pear  to  be  by  means  of  fulphur,  which  unites  with  and  fcorifies  the 
filvef  without  affe&ing  the  gold. 

Parting,  in  fea- language,  denotes  the  (late  of  being  driven  from 
the  anchors,  when  the  (hip  lias  broke  her  cable  by  the  violence  of  the 
wind,  waves,  of  current,  or  of  all  of  them  together. 

PARTITION,  the  adft  of  parting,  dividing,  or  diffributing,  a 
thing  ;  alfo  that  which  parts  or  feparates  two  things. 

Partition,  in  hufbandry.  The  partitions  in  land  fown  with 
wheat  by  the  drill,  for  ihe  horfe-hoeing  hufbandry,  are  different  ac¬ 
cording  as  the  wheat  is  fown,  in  double,  treble,  or  quadruple  rows. 
The  double  row  has  but  one  partition,  and  this  is  belt  to  be  ufed  in 
cafes  where  the  land  is  fufpeefted  to  be  full  of  the  feed  of  weeds, 
which  muff  be  taken  out  with  the  hand-hoe.  This  partition  lhould 
be  twelve  or  fourteen  inches  wide.  Whole  fields  drilled  in  thefe 
rows  may  be  hand-hoed  at  the  expence  of  four  (hillings  an  acre  ; 
and  when  there  is  but  one  foot  in  fix,  the  price  of  that  work  ought  to 
be  proportionable. 

Partition,  in  law,  fignifies  a  divifion  of  lands,  &c.  defeended 
by  common  lavv  or  eufforn  among  coheirs  or  parceners,  being  two  at 
leaft.  Partition  may  alfo  be  made  by  joint  tenants,  and  tenants  in 
common  by  aflent,  deed,  or  writ. 

PARTNER,  and  Partnership.  Seethe  articles  Company, 
Coparcener,  and  Fellowship. 


\ 


C1 5^7 


If  there  be  feveral  'pint-partners,  and  a  perfon  has  dealings  gene¬ 
rally  with  one  of  them  in  matters  concerning  theirjoint  trade,  whereby 
a  debt  becomes  due  to  the  Laid  perfon,  it  (hall  charge  them  jointly,  and 
the  furvivors  of  them;  but  if  the  perfon  only  denied  with  one  of  the 
partners  upon  a  feparate  account,  in  that  cafe  'he  debt  (hail  only  affect 
'hat  partner  and  his  executors.  If  one  or  more  of  the  joint  traders 
become  bankrupt,  his  or  their  proportions  are  only  affignable  by  the 
romtnifff otters,  to  be  held  in  common  with  the reff  whoare  bankrupts. 
If  one  of  two  partners  becomes  a  bankrupt,  the  comniilfioners  cannot 
meddle  with  the  intereft  of  the  other,  for  it  is-not  affedltd  with  the 
bankruptcy  of  his  companion.  Payment  to  one  of  the  partners ,  is 
payment  to  them  all. 

Partners,  in  a  {hip,  are  ffrong  pieces  of  timber  nailed  round 
the  feveral  fcuttles  or  holes,  in  a  (hip’s  deck,  wherein  are  contained  the 
maffs  and  capfferns.  1  hey  are  ufed  to  (Lengthen  3nd  fupport  the  deck. 

PARTRIDGE,  perdix,  the  tetrao  perdix  of  Linnaeus,  in  orni¬ 
thology,  a  bird  well  known  and  efteemed  at  table,  of  Which  fome 
natural iffs  enumerate  five  fpecies.  1.  The  common  partridge.  2. 
The  Brafjlian  partridge,  called  iambu,  of  a  dufky  yellow  colour, 
fpotfed  with  brown  :  of  this  there  are  two  fpecies,  a  larger  and  a 
fmaller »  3.  The  perdix  dam  ifeeria  of  Aldrovand,  which  refembles  our 

partridge,  but  it’s  feet  are  yellow  and  it’s  beak  longer.  4.  The  red- 
legged  partridge,  common  in'  France  and  Italy,  and  called  there 
cotumo.  And,  5.  The  Grecian  partridge,  which  is  twice  as  large  as 
pur’s,  and  not  Teeming  to  differ  from  the  cotumo  in  any  thing  but 
fize  :  they  are  all  very  finely  tailed  birds,  but  none  are  fo  delicate  as 
the  cotumo. 

PAR  1  URITION,  the  adt  of  bringing  forth  young. 

P  ARTY,  a  fa&ion  or  power,  oppofitg  to  another. 

Party,  in  the  military  fenfe,  a  lmall  body  of  men,  whether  foot 
or  horfe,  or  both,  fent  out  on  an  expedition. 

Party  walls,  in  building,  are  partitions  of  brick  made  between 
buildings  in  feparate  occupations,  for  preventing  the  fpread  of  fire. 

A  fubftantia!  party-wall  is,  by  the  authority  of  parliament,  ordered 
to  be  eredted  between  every  two  dwell ing-houles  within  the  cities  of 
London  and  Weffminftcr,  and  parifhes  wfithin  the  biifs  of  mortality, 
to  prevent  the  increafe  of  mifehiefs  by  fire. 

1  he  following  table  fhews  the  dimenfions  of  the  party  and  external 
walls. 


Foundation  or  footing 
Bufemcnt 
Ground  floor 
One  pair  floor 
Second  pair  ditto 
Third  pair  ditto 
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No  party-wall  is  to  be  cut  into  without  giving  twenty-four  hours 
notice  to  the  furveyor,  under  penalty  of  20/.  on  the  matter,  and  50  s. 
on  the  workman  for  every  offence.  Seeadi  i4Geo.  III.  alfo  Build¬ 
ing  and  Fire-ccH. 

P  ARULIS,  in  medicine,  a  painful  tumor  of  the  gums,  with  an 
inflammation  and  fwelling  of  the  cheek,  more  or  lefs,  which  is  fome¬ 
times  occafioned  by  the  tooth-ach. 

Such  tumors  are  to  be  treated  by  digeftives.  If  the  diforder  be 
recent,  in  order  to  alleviate  the  pain,  let  the  patient  hold  a  little  of 
the  warm  decodlion  of  chamomile,  fage,  flowers  of  alder,  &c.  in  his' 
mouth  ;  and,  outwardly  apply  a  bag  with  the  fame  herbs,  or  a 
plaiffer  of  melilot,  or  diachylon  with  camphire  ;  or  a  warm  cloth  to 
obtain  an  eafy  refolution,  not  omitting,  internally,  diaphoretic  and 
refolvent  medicines.  If  thefe  methods  fail,  recourle  muff  be  had  to 
emollients,  as  marfhmallovvs,  mallows,  mullein,  figs,  Sec.  As 
foon  as  the  foftnefs  indicates  a  luppuration,  an  incifion  muff  be 
made  into  the  tumor,  to  prevent  a  fiffula,  the  matter  exprefled  with 
the  fingers,  and  the  ulcer  often  cleanfed  with  warm  wine,'  a  decoc¬ 
tion  of  agrimony,  and  Sr.  John’s  wort,  mixed  with  honey  of  rofes. 
But  if  the  ulcer  (hould  degenerate  into  a  fiffula,  after  ufing  the  above- 
mentioned  injections,  a  little  of  the  oil  of  myrrh  per  deliquium,  or 
elixir  proprietatts,  lhould  be  inftilled  info  the  ulcer  for  deterging  and 
healing  it.  But  it  none  of  thefe  medicines  fucceed,  the  fiffula  muff 
be  laid  open  by  incifion,  and  the  caries  extirpated,  either  by  medicines, 
the  rafp,  or  the  actual  cautery. 

PASCHAL,  fomething  belonging  to  the  Jewiffi  paffover,  or 
Chriftian  Eafter. 

PASQUIN,  a  mutilated  ftatue,  feen  at  Rome  in  a  corner  of  the 
palace  of  the  Urfini,  fo  called  from  a  cobler  of  that  name,  famous 
tor  his  fneers  and  gibes.  After  Pafquin’  s  death,  upon  digging  the 
pavement  before  his  (hop,  they  found  a  ftatue  of  an  ancient  gladia¬ 
tor,  w'hich  being  fet  up  at  the  corner  of  the  deceafed  matter  Paf¬ 
quin’  s  (hop,  was,  by  common  confent,  called  by  his  name.  F rum 
that  time  all  fatires  and  lampoons  are  put  in  this  flat  tie’s  mouth,  or 
puffed  againft  it.  Pafquin  ufually  addrcfl'es  himfelf  to  Marforio,  an¬ 
other  ftatue  in  Rome,  or  Marforio  to  Pafquin,  and  thus  they  mutu¬ 
ally  come  to  each  other’s  afliftance. 

PASQUINADE,  Pasquil,  properly  denotes  a  lampoon  fattened 
to  the  ftatue  of  Pafquin  but  it  has  been  extended  to  any  fneer  upon 
the  public,  or  the  ruling  powers. 

PASS,  Passade,  in  fencing,  a  leap  or  advance  upon  the  enemy. 
Some  pafjes  are  voluntary,  commencing  from  the  left  foot  out  of 
meafure  of  the  firm  foot,  as  when  the  enemy  is  not  expe&ed:  others 
are  neceffarily  made  after  a  pufh  from  the  right  foot,  where,  being  fo 
preffed,  as  not  to  have  time  to  retire,  you  endeavour  to  feize  the 
guard  of  his  fword.  The  meafure  of  the  pafs  is,  when  the  two 
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fmalls  of  the  fwords  are  fo  near  as  that  they  may  touch  each  other. 
There  are  paffies  with,  above,  beneath,  to  the  right,  the  left,  un¬ 
der  the  fword,  over  the  line,  Sic. 

Pass  of  arms,  in  chivalry,  a  bridge,  road,  &c.  which  the  ancient 
knights  undertook  to  defend,  and  which  was  not  to  be  palTed  with¬ 
out  fighting  the  perfon  who  kept  it.  He  w'ho  was  difpofed  to  dif- 
pute  the pafs,  touched  one  of  the  armouries  of  the  other  knight  who 
held  the  pafs,  that  were  hung  on  pales,  columns,  &c.  crefted  for  the 
purpofe ;  and  this  was  a  challenge  which  the  other  was  obliged  to 
accept.  The  vanquilhed  gave  the  vidor  fuch  prize  as  was  agreed 
on.  . 

PASSADE,  in  the  manege,  is  a  turn  or  courfe  of  a  horfe  back¬ 
wards  or  forwards,  on  the  fame  fpot  of  ground.  Hence  there  are 
feveral  forts  of  pafj'ades ,  according  to  the  different  ways  of  turning, 
in  order  to  part,  or  return  upon  the  fame  tread,  which  is  called  clo- 
fing  the pafj'ude ;  as  the  pafiade  of  ohe  time,  the  pafj'ude  of -five  times, 
and  the  raifed  or  high  pafj'ude ,  in  which  the  demi-votes  are  made  into 
curvets. 

In  all pafj'ades,  the  horfe,  in  making  the  demi-volt,  fhould  gather 
and  bring  in  his  body,  making  his  haunches  accompany  his  lhoul- 
ders,  without  falling  back,  or  notgoing  forw'ard  enough  each  time  ; 
and  he  fhould  go  in  a  ltrait  line,  without  traverfing  or  turning  his 
croup  out  of  the  line. 

PASSAGE,  in  commerce,  or  right  of  Passage,  is  an  impofi- 
tion,  which  fome  princes  exadt  by  their  officers  or  farmers,  in  cer¬ 
tain  narrow,  clofe  places  of  their  territories,  either  by  land  or  fea, 
on  all  velfels,  vehicles,  and  carriages  of  all  kinds  ;  and  even  fome- 
times  on  the  perfonsorpaffengers  coming  in  or  goingout  of  ports,  &c. 

The  paffage  of  the  Sound  (that  famous  Urait,  which  carries  us  out 
of  the  German  into  the  Baltic  fea)  is  the  mod  celebrated  paffage  in 
Europe.  The  dues  thereof  belong  to  the  king  of  Denmark,  and 
are  paid  at  Elfinore  or  Cronenburg. 

Passage,  birds  of,  are  fuch  as  only  come  to  us  at  certain  feafons, 
and  then  difappear  again  ;  being  fuppofed  to  pafs  the  fea  to  fome 
other  climate.  Among  the  birds  of  paffage  are  the  dork,  fwallow, 
nightingale,  martin,  woodcock,  quail,  hooded  crow,  cuckoo,  wry¬ 
neck,  feveral  fpecies  of  the  pigeon  and  thrulh,  fnipe,  curlew,  feve¬ 
ral  fpecies  of  fand-piper,  long-legged  plover,  land-rail,  feveral  fpe¬ 
cies  of  grebe,  divers,  terns,  merganfers,  many  fpecies  of  ducks,  &c. 

Passage,  in  the  manege,  an  action,  wherein  the  horfe  raifes 
two  legs  together,  a  hind  and  a  fore-leg,  in  form  of  St.  Andrew’s 
crofs  ;  when,  fetting  thofe  two  on  the  ground  again,  he  raifes  the 
other  two;  and  thus  alternately,  never  gaining  above  a  foot  of  ground 
at  a  time. 

The  beauty  of  th t  paffage  confids  in  keeping  the  legs  a  good  while 
in  the  air :  fetting  that  atide,  the  motion  of  the  legs  in  the  pafjage  is 
the  fame  as  in  pacing  and  trotting. 

Passage,  or  Passo,  in  mufic,  a  portion  of  an  air  or  tune,  con¬ 
fiding  of  feveral  fhort  notes,  as  quavers,  demi-quavers,  &c.  lading  - 
one,  two,  or,  at  mod,  three  meafures. 

PASSAGE),  the  indrument  with  which  the  workman  makes  the 
bowls  of  the  drinking-glaffes,  or  other  the  like  velfels. 

PASSANT,  in  heraldry,  a  term  applied  to  an  animal  in  a  diield, 
appearing  to  walk  leifurely  ;  or,  to  the  ordinary  podure  of  terredrial 
animals. 

PASSER  Indicus ,  in  ornithology,  the  long-tailed  Indian  fparrow : 
it  is  a  very  beautiful  bird,  with  a  blue  beak,  and  a  black  head  ;  the 
body  being  modly  of  a  fine  fcarlet.  See  Plate  34,  fig.  44. 

Passer  folitarius,  the  folitary  fparrow,  a  bird  properly  of  the 
black  bird,  or  merula  kind,  of  the  fame  fize  and  diape,  and  not  very 
different  from  it  in  colour.  It’s  head  and  neck  are  large  and  thick  ; 
the  upper  part  of  it’s  head  of  a  dulky  grey,  and  it’s  back  of  a  deep 
bluifh  black,  but  with  a  little  whitenefs  at  the  ends  of  the  feathers ; 
it’s  tail  is  of  a  brownilh  black,  and  it’s  wings  are  variegated  with 
brown,  black,  and  a  little  white  ;  it’s  bread,  throat,  and  belly,  are 
beautifully  variegated  with  black,  white,  and  grey ;  it’s  beak  is  long 
and  drong,  and  it’s  legs  of  a  blackifh  brown,  and  ver,y  Ihort ;  it  feeds 
on  berries,  and  other  vegetables  ;  the  male  is  more  beautiful  than 
the  female,  and  has  a  calf  of  purple  in  the  blue  of  his  back  ;  it  fings 
very  fweetly,  and  loves  the  tops  of  old  buildings  ;  it  builds  in  the 
fame  places,  and  is  the  bird  mentioned  in  the  book  of  Pfalms ;  it  is 
much  edeemed  for  it  s  finging,  and  will  learn  to  imitate  the  human 
voice,  and  talk  as  the  darling,  parrot,  &c.  See  Plate  33,  fig.  29. 

PASSION,  pafjio,  'ssctOo;,  or  'zsaQtig.a,  is  applied  to  the  different 
motions  and  agitations  of  the  foul,  according  to  the  different  objedts 
that  prefent  themfelves  to  the  fenfes.  In  propriety,  all  thofe  mo¬ 
tions,  whereby  the  foul  is  carried  towards  any  thing  ;  as  love,  am¬ 
bition,  revenge,  &c.  are  rather  adlions  than  paffions. 

Thofe  motions,  whereby  the  foul  finds  itfelf  interrupted  in  it’s 
adlions,  as  grief,  &c.  are  the  only  real  peffions. 

The  pafjions  of  the  foul  are  the  impremons  of  the  Author  of  na¬ 
ture,  which  incline  us  to  our  bodies,  and  all  things  that  may  be  of 
ufe  to  their  prefervation ;  natural  inclinations  are  alfo  the  impref- 
fions  of  the  Author  of  nature,  which  determine  us  primarily  to  love 
him,  as  our  fupreme  good.  'Pafjions  are,  however,  much  dronger 
and  warmer  than  inclinations ;  their  objedls  are  likewife  different, 
and  fo  are  their  caufes  ;  in  truth,  paffions  and  inclinations  differ  jud' 
as  much  as  fenfe  and  imagination.  All  th c  pafiions  may  not  only  be 
reduced  to  two,  viz.  love  and  hatred,  but,  perhaps,  to  one,  love  ; 
and  even  that  may  be  all  refolved  into  felf-love  ;  and  this  into  a  prin¬ 
ciple  of  felf-prefervation,  or  neceffary  invincible  delire  of  pleafure 
and  happinefs.  The  red  are  only  rivulets  from  thisfource,  or  fpe- 
cial  applications  of  this  principle  to  particular  occafions.  Thus,  the 
delire  of  any  thing,  under  the  appearance  of  it’s  goodnefs,  fuitable- 
iiefs,  or  neceffity  to  our  happinefs,  conditutcs  the  paffion  of  love; 
the  delire  of  efehewing  or  avoiding  any  thing  apprehended  to  be  mif- 
chievous,  hurtful,  or  ddtrutVive,  conlfitutes  hatred  or  averfion  ;  the 
defire  of  a  good,  which  appears  at  the  fame  time  probable,  and  in  our 


power,  condifutes  hope  ;  but,  if  the  good  appear  improbable,  diffi. 
cult,  or  impoffible,  it  conditutes  fear  or  defpair;  the  unexpedted 
gratification  of  defire  is  jov;  the  delire  of  happinefs  to  another  under 
pain,  or  differing,  is  compaffion  ;  and  the  delire  of  another’s  pu- 
niffiment,  is  revenge  or  malice,  &c.  The  fingle  delire  of  happinefs, 
then,  is  the  fpring  or  motive  of  all  our  paffions,  as  thofe  are  of  all  our 
adlions. 

With  refpedt  to  the  mixed  paffions,  fome  of  thefe  have  admiration 
blended  with  them,  and  others  are  compounded  only  of  the  pafjions 
which  fall  under  love  and  hatred.  Thofe  pafjions,  in  which  admira¬ 
tion  is  a  principal  ingredient,  are  ambition,  glory  (made  up  of  joy, 
felf-love, and  edeem,)  lhame,  (compounded  of  forrow,  felf-love, and 
contempt),  emulation,  horror,  and  consternation.  The 
other  pafjions,  compounded  of  love  and  hatred,  may  be  dillributed 
into  fuch  as  more  immediately  regard  ourfelves,  and  fuch  as  have 
others  for  their  object :  of  thofe  which  concern  ourfelves,  the  prin¬ 
cipal  are  the  following,  viz.  fluctuation,  confiding  of  defire  and 
grief;  resolution,  hope,  fear;  fecurity,  which  is  hope  ad¬ 
vanced  beyond  the  fear  of  a  difappointment ;  defpair,  which  is  fear 
without  any  mixture  of  hope  ;  jealousy,  and  difgud.  Of  thofe 
which  exprefs  our  difpofitions  towards  others,  the  chief  are  the  fol¬ 
lowing  ;  viz.  irrifion,  or  that  mirth  which  is  excited  in  us  by  the 
fight  of  another’s  abfurdities  or  misfortunes ;  commiferation,  which 
is  a  compound  of  love  and  forrow ;  congratulation,  or  that  joy  which 
our  love  to  another  makes  us  receive  from  the  gifts  of  nature  or  Pro¬ 
vidence  heftowed  upon  him;  envy,  anger,  gratitude,  and 
that  which  the  Latins  call  defiderium,  or  fondnefs  for  the  memory  of 
per  funs  and  things  that  have  been  greatly  beloved  by  us,  fpringing 
from  the  refleftion  on  a  pad  good,  which  we  defpair  of  enjoying 
again. 

Explanation  of  the  Human  Passions  reprefented  in  Plate  161. 

1.  Desire:  A  quality  or  affedlion  of  the  mind,  which  inclines 
us  earnedly  to  covet  and  long  for  fome  abfent  good. 

2.  Fear:  A  painful  apprehenfion  of  danger;  a  dejedfion  of 
mind  at  the  prefence  of  any  perfon  ;  it  is  attended  with  anxiety  and 
folicitude. 

g.  Sorrow  :  That  uneafinefs  of  mind  which  arifes  from  a  fenfe 
of  fome  good  lod ;  or  from  iome  great  difappointment,  bereave¬ 
ment,  &  c.  , 

4.  Hope  :  That  pleafure  which  is  produced  on  the  thought  of 
the  enjoyment  of  fome  future  good  ;  and  from  the  expectation  of 
poffeffing  it. 

5.  Love  :  That  paffion  which  is  excited  at  the  fight  of  any  ob- 
jett  which  appears  amiable  and  defireable  ;  alfo,  the  ardent  defire 
after  an  objeCt  that  feems  amiable. 

6.  Weeping  :  The  expreffion  of  forrow  by  tears;  or,  the  be¬ 
wailing  or  lamenting  with  tears  fomething  that  afflifts  or  didreffes 
the  mind,  and  caufes  grief. 

7.  Rage  :  Violent  anger  or  fury  ;  outrageous  paffion,  vehement 
wrath. 

8.  Admiration  :  a  paffion  excited  when  we  difeoveran  extra¬ 
ordinary  excellence  in  an  objeCt,  fo  as  to  caufe  wonder  and  ado- 
nifhment. 

On  the  jud  regulation  and  fubordination  of  th c  pa [fims>  depends 
in  a  great  meafure  the  happinefs  of  mankind. 

Passions,  with  regard  to  medicine,  make  one  of  the  fix  non¬ 
naturals,  of  the  utmod  importance,  with  refpedt  to  health  or  difeafe. 

Dr.  Cheyne  divides  the  paffions  into  acute  and  chronical,  for  the 
fame  reafon  as  difeafes  are  fo  divided.  / 

Dr.  Morgan  feems  to  have  excelled  all  that  preceded  him  in  ex¬ 
plaining  the  origin  and  effedts  of  the  paffions;  he  obferves,  1.  That 
all  the  grateful  paffions  raife  the  vital  tide,  drengthen  and  quicken 
the  pulfe,  diffufe  the  natural  heat,  and  take  off  any  antecedent  ftimu- 
lus,  or  preffure  on  the  abdomen  and  inferior  organs ;  and,  on  the 
contrary,  the  painful  paffions  iiftk  and  deprefs  the  blood,  Sec.  2. 
All  the  pafjions  imprefs  their  charadteridic  fenfations,  or  modifica¬ 
tions  of  pleafure  and  pain,  cfpecially  on  the  cefophagus,  and  upper 
orifice  of  the  flomach.-  3.  That  they  imprefs  the  different  modifi¬ 
cations  on  the  mufcles  of  the  larynx,  and  thus  difeover  themfelves 
by  the  different  modulation  and  tone  of  the  voice.  And  hence  he 
infers,  that  the  nerves  of  the  eighth  conjugation,  or  parvagum,  are 
the  principal  indruments  of  the  pafjions  ;  by  means  whereof  they  are 
varioufly  impreffed,  modified,  and  organized. 

Passions,  in  drawing,  painting,  &c.  See  the  treatife  on 
Drawing,  p.  738. 

Passions,  in  poetry,  the  paffionate  fentiments,  gedures,  adlions, 
&c.  which  the  poet  gives  his  perfons. 

Though  the  paffions  be  always  neceffary,  yet  all  are  not  equally 
neceffary.  Comedy  has  joy  and  agreeable  furprize  for  it’s  part; 
tragedy  has  terror  and  compaffion.  The  proper  paffion  of  the  epo- 
pceia  is  admiration  ;  though  the  epopoeia,,as  a  medium  between 
the  two  others,  takes  in  both  their  kinds  of  paffions.  Admiration, 
in  effect,  is  confident  with  each:  we  admire  with  joy  the  things 
that  furprife  us  agreeably,  and,  with  terror  and  grief,  thofe  that 
amaze  and  afflidt  us. 

Befides  the  general  paffion,  each  epopoeia  has  it’s  peculiar  paffion, 
which  dill  follows  the  character  of  the  hero.  Thus,  wrath  and  ter¬ 
ror  reign  in  the  Iliad,  becaufe  Achilles  is  wrathful,  and  msanuv  at 
'ssayMraP  avfitiv,  the  moft  terrible  of  men.  And,  on  the  contrary,  the 
/Eneid  is  all  in  the  tender,  fofter  paffions  ;  fuch  being  the  character 
of  ./Eneas.  The  prudence  of  Ulytfes  not  allowing  thefe  exceffes, 
we  find  none  of  them  in  the  Odylfey. 

To  make  the  paffions  have  their  proper  effedf,  there  are  two  things 
required,  namely,  that  the  audience  be  prepared  to  receive  them,  and 
that  the  feveral  incompatible  paffions  be  not  intermixed. 

The  caufes  and  effedtsof  the  paffions  in  the  foul  are  to  be  dudied, 
in  order  to  be  able  to  manage  them  with  all  their  force.  Virgil 
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furnifhes  two  examples  of  what  we  have  faid  about  the  fimplicity 
and  engagement  of  each  paffton,  in  the  deaths  of  Camilla  and  Pallas. 

Passion  Jhwer,  pajjiflora,  in  botany,  a  genus  of  the  gynandriapen- 
faeynia  clafs,  the  corolla  of  which  confifts  of  five  petals,  of  the 
la^genefs  and  figure  of  thofe  of  the  cup  :  the  fruit  is  a  berry,  Sup¬ 
ported  on  a  pedicle.  Miller  reckons  19,  and  Linnaeus  26fpecies. 

There  are  three  common  kinds  of  this  beautiful  flower,  which 
are  the  forts  chiefly  cultivated  in  all  our  gardens  ;  they  are  very  har¬ 
dy,  and  bear  all  the  feverities  of  our  climate  as  if  natives  of  it ;  for 
though  the  tender  branches,  and  fometimes  the  main  ftem  are  de- 
ftroyed  in  very  fevere  winters,  yet  it  always  fhoots  up  again  from 
the  root. 

Thefe  are  propagated  by  laying  down  their  branches,  which  in 
one  year’s  time  will  take  good  roots,  and  may  be  removed  to  the 
places  where  they  are  defigned  to  remain.  The  bed  feafon  for 
tranfplanting  them  is  the  latter  end  of  March,  or  the  beginning  of 
April :  they  fhould  be  planted  againft  a  wall,  or  other  building, 
which  faces  the  fouth-eaft  or  fouth-weft  ;  or  elfe  mixed  among  the 
flowering  fhrubs  in  quarters  of  large  gardens  :  in  this  cafe  they  mull 
be  trained  up  to  poles  fixed  in  the  earth  for  that  purpofe,  and  thus 
will  flower  well,  and  appear  extremely  beautiful.  The  betlfeafon 
for  pruning  them  is  in  the  fpring,  and  it  is  a  good  cullom  to  lay  a 
foot  thicknefs  of  mulch  at  the  roots,  which  will  effectually  preferve 
them  from  the  feverity  of  the  winter,  and  is  neceflary  when  they  are 
planted  in  open  quarters,  and  have  not  the  defence  of  a  wall  behind 
them.  The  manner  of  pruning  is,  to  cut  intirely  off  all  the  weak 
(hoots,  and  (horten  the  ftrong  ones  to  about  three  feet  in  length. 

Passion  zvfek,  the  week  next  preceding  Ealler. 

It  is  thus  called  from  our  Saviour’s  paffton ,  i.  e.  his  crucifixion, 
&c.  which  happened  on  the  Friday  of  this  week,  now  called  Good 
Friday. 

PASSIVE,  a  term  of  relation,  implying  a  thing  to  Suffer,  or  un¬ 
dergo  the  a&ion  of  fome  other  ;  which,  in  refpeft  hereof,  is  deno¬ 
minated  active. 

Passive  verb,  in  grammar,  Confult  the  Syflem,  p.  1079. 

Passive  obedience,  a  dodtrine  held  by  the  nonjurors,  or  high 
churchmen,  who  maintained,  that  it  was  never  lawful  for  the  peo¬ 
ple,  under  any  provocation  or  pretext  whatever,  to  refill  their  Sove¬ 
reign.  This  dodtrine  has  bet?n  warmly  oppofed  by  many,  who 
think  it  both  lawful  and  neceflary,  in  certain  circumftances,  and 
in  cafes  of  an  urgent  and  momentous  nature,  to  refill  the  prince  for 
the  happinefs  of  the  people.  In  the  prefent  advanced  Hate  of  civil 
and  religious  liberty,  this  dottrine  is  now  almoll  exploded  in  our 
country. 

PASSOVER,  'Mocax.x,  a  folehnn  feall,  celebrated  amongthe  Jews, 
on  the  fourteenth  day  of  the  moon  next  after  the  vernal  equinox. 

This  feall  was  called,  by  the  ancient  Latins  and  Greeks,  pajcha , 
not  from  'ssaaxoi,  I  fuffer,  as  Chryfoltom,  Irenaeus,  and  Tertullian, 
•weakly  imagine,  but  from  the  Hebrew  word  pefach,  ptffage,  leap; 
the  defign  of  the  feall  being  to  commemorate  the  deftroying  angel’s 
pafftng  over  the  houfcs  of  the  Ifraelites,  when  he  entered  it,  and  de- 
flroyed  the  firlt-born  in  thofe  of  the  Egyptians.  Exod.  xii.  27. 

PASSE-PAROLE,  a  command  given  in  the  head  of  an  army, 
and  thence  communicated  to  the  rear,  by  palling  it  from  mouth  to 
mouth. 

PASSE-PAR-TOUT,  a  mafter-key  ;  or  key  that  opens  indiffe¬ 
rently  feveral  locks  belonging  to  the  fame  lodge  or  apartment. 

PASSPORT,  a  licence  or  letter  from  a  prince  or  governor,  gran¬ 
ting  liberty  and  fafe-condu£l  to  travel,  enter,  and  go  out  of,  his  ter¬ 
ritories,  freely,  and  without molellation. 

The  paffport  is  properly  given  to  friends,  and  the  safe-conduct 
to  enemies. 

Passport  is  alfo  a  licence  granted  by  a  prince  for  the  import¬ 
ing  or  exporting  merchandizes,  moveables,  &c.  without  paying  the 
duties.  Merchants  fometimes  procure  fuch  paffports  for  certain 
kinds  of  commodities  ;  and  they  are  always  given  to  ambalfadors 
and  miniff'ers,  for  their  baggage,  equipage,  &c. 

Passport  alfo  denotes  a  licence  for  importing  or  exporting  mer¬ 
chandizes  deemed  contraband,  and  declared  fuch  by  tariffs,  &c.  as 
gold,  filver,  precious  Hones,  corn,  wool,  &c.  on  paying  duties. 

Passport,  or  Pass,  in  fea-language,  denotes  a  permiflion  gran¬ 
ted  by  any  Hate  to  navigate  in  fome  particular  fea,  without  hin¬ 
drance  or  molellation  from  it. 

PASTE,  in  cookery,  a  foft  compofition  of  flour,  wrought  up 
■with  proper  fluids,  as  water,  milk,  or  the  like,  to  ferve  for  cafes  or 
coffins,  therein  to  bake  meats*  fruits,  &c. 

Paste  is  alfo  ufed  in  confedtionary,  &c.  for  a  preparation  of  fome 
fruit,  made  by  beating  the  pulp  thereof  with  fome  fluid,  or  other 
admixture,  into  a  foft  pappy  confluence,  fpreading  it  into  a  dilh, 
and  drying  it  with  fugar,  till  it  becomes  as  pliable  as  an  ordinary 
pa  fie.  See  the  article  Confects. 

Paste  for  angling.  Take  equal  quantities  of  frelh  butter  and 
fheep’s  fuet,  about  half  as  much  of  good  old  cheefe,  and  the  crum 
of  an  old  Hale  white  loaf,  as  much  as  will,  when  they  are  all  bea¬ 
ten  in  a  mortar,  tnake  the  whole  into  a  pajle\  add  a  little  wool  or 
tow,  that  it  may  keep  the  better  on  the  hook.  I  lie  place  fhould  be 
baited  with  blood  and  grains  over-night,  and  in  the  morning  this 
pafte  will  be  found  an  excellent  bait.  See  the  article  Fishing. 

Paste,  in  the  glafs  trade.  See  the  article  Gem,  p.  1004- 

PASTEBOARD,  a  kind  of  thick  paper,  formed  of  feveral  fheets 
of  paper  palled  together.  It  is  chiefly  ufed  in  binding  books,  mak¬ 
ing  letter-cafes,  hat-cafes,  gloves,  &c. 

'  PASTERN  of  a  horfey  in  the  manege,  is  the  diffance  between 
the  joint  next  the  foot,  and  the  coronet  of  the  hoof.  This  part 
fhould  be  fliort,  efpecially  in  middle-fized  horfes,  becaufe  long 
yajlerm  are  weak,  and  cannot  fo  well  endure  travelling. 

Pastern-Jojnt,  the  joint  next  a  horfe’s  foot. 

PASTEL,  or  Pastel,  among  painters,  a  kind  of  pafle  made  of 
No.  131.  Vol.  III. 


_ _ p  A  T 

different  colours,  ground  up  with  gum-water,  in  order  to  make 
crayons. 

Pastil,  in  pharmacy,  is  a  dry  compofition  of  fweet-fmelling 
refins,  aromatic  woods,  & c.  fometimes  burnt,  to  clear  and  feenc 
the  air  of  a  chamber. 

There  are  alfo  pajlils  for  the  mouth,  chewed  to  procure  a  Sweet 
breath  ;  fuch  are  mufcadines,  conferves,  &c. 

Pastil,  in  confectionary,  is  a  preparatiofi  of  fugar  with  lemon- 
water,  &c.  boiled  up  with  gum-water,  (trained,  beat  up,  and,  by 
the  addition  of  more  dry  lugar,  worked  into  a  pliable  pafle,  and 
thus  formed  into  round  or  oblong  figures,  and  dried  in  a  ffove. 

PASI'INACA  marina,  in  ichthyology,  the  poifon  filh,  fire- 
plaife,  or  fling-ray  :  it  is  a  fpecies  of  fmooth-bodied  ray,  with  no 
fins  to  the  tail,  but  with  a  long,  bony,  ferrated  fpine  in  it.  It’s  tail* 
in  which  all  it’s  poifon  is  faid  to  be  lodged,  is  long,  fmooth,  and 
round,  with  a  thorn,  or  dart,  of  a  finger’s  length,  toothed  on  each- 
fide  like  a  faw,  with  the  teeth  (landing  upwards, or  toward  the  head. 
This  is  placed  at  a  diffance  of  about  one  third  of  the  length  of  the 
tail  ;  and  that  from  this  place  grows  very  flender,  and  ends  in  a 
very  flender  point. .  It  grows,  fometimes,  to  terf  pounds  weight; 
and  when  the  tail  is  cut  off',  is  commonly  fold  in  the  markets  of 
Italy,  and  elfewhere.  See  Plate  60,  fig. 35.  Pennant  fays*  this  fifli 
has  no  poifonous  quality. 

PASTORAL,  in  general,  fomething  that  relates  tofhepherds; 
hence  we  fay, pnjloral  life,  manners,  poetry,  &c. 

The  original  poetry  is  aferibed  to  that  age  which  Succeeded  the 
creation  of  the  world  :  and  as  the  keeping  of  flocks  feems  to  have 
been  the  firft  employment  of  mankind,  the  mod  ancient  fort  of  poe¬ 
try  was,  probably,  pajioral.  It  is  natural  to  imagine,  that  the  lei- 
fureof  thofe  ancient  tbepherds  admitting  and  inviting  fome  diver¬ 
sions,  none  was  fo  proper  to  that  Solitary  and  fedentary  life  as  fing- 
ing;  and  that  in  their  fongs  they  took  occafion  to  celebrate  their 
own  felicity.  From  hence  a  poem  was  invented,  and  afterwards 
improved  to  a  perfect  image  of  that  happy  time  ;  which,  by  giving 
us  an  efteem  for  the  virtues  of  a  former  age,  might  recommend 
them  to  the  prefent.  And  fince  the  life  of  fliepherds  was  attended 
with  more  tranquillity  than  any  other  rural  employment,  the  poet* 
have  chofen  to  intfoduce  their  perfons  ;  and  from  this  particular  it 
has  acquired  the  name  of  pafioral. 

PASTURE  ground,  is  properly  that  which  is  not  cultivated;  that 
is,  it  is  neither  meadow,  nor  arable  ;  but  referved  for  the  feeding 
of  cattle. 

Pajlure- land  is  of  fuch  advantage  to  husbandry,  that  many  prefer 
it  even  to  corn-land,  becaufe  of  the  fmall  hazard  and  labour  that 
attend  it,  and  as  it  lays  the  foundation  for  mod  of  the  profit  that  is 
expected  from  the  arable  land  ;  becaufe  of  the  manure  the  cattle 
afford  which  are  fed  upon  it.  Where  dung  is  not  to  be  bought,  as 
is  often  the  cafe  in  places  diffant  from  large  towns,  the  farmer  is 
forced  to  proportion  his  arable  to  his  pajlure- land,  in  fuch  manner, 
that  the  cattle  fed  on  the  latter  may  be  fufficient  for  a  fupply  of 
dung,  fo'  neceflary  for  producing  the  fruits  of  the  former. 

Pajlure- lands  are  of  three  kinds.  1.  The  up-lands:  thefe  lie  fo 
high  as  not  to  be  overflowed  by  rivers  or  land-floods.  2.  Thofe 
low-lands  which  lie  near  rivers  and  fens.  A’nd,  3.  Thofe  that  lie 
near  the  fea.  See  the  articles  Upland,  Mar£"h-land,  Mea¬ 
dow,  and  Land. 

Pajlure-]  and  requires  the  refrefhment  of  dung,  as  well  as  the  ara¬ 
ble  or  corn-land  ;  but  there  is  to  be  a  difference  made  in  the  laying 
it  on  and  fpreading  it.  A  harrow  performs  the  office  of  fpreading  the 
dung  on  ploughed  lands  ;  but  the  bed  contrivance  for pajlures  is,  to 
lay  the  dung  in  fmall  heaps,  and  draw  over  it  a  gate  (tuck  full  of 
buffies.  All  dung  that  is  laid  on  pajlure- land  muff  be  laid  on  in  win¬ 
ter,  that  the  rains  may  walh  it’s  fatnefs  into  the  ground  before  the 
fun  fcorches  it,  or  evaporates  it’s  goodnefs.  Fine  mould  mixed  with 
the  dung,  and  fpread  with  it  over  the  land,  is  very  good  for  pajlures; 
for  it  is  waffled  down  to  the  very  roots  of  the  grafs,  and  gives  them 
a  new  and  fine  foil  juft  in  thofe  places  where  it  is  mod  wanted. 

The  beft  manure  for  pajlure- land  is  the  rotten  bottoms  of  old  hay- 
ftacks  ;  for  thefe  moulder  away  into  a  very  rich  foil,  and  are  al¬ 
ways  full  of  vaft  quantities  of  feed,  fallen  at  times  from  the  hay, 
which  all  grow  when  fpread  on  the  ground  :  and  thus  new  nourish¬ 
ment,  and  a  new  fet  of  plants  are  given  at  once  to  the  exhaufted 
ground.  But  as  particularly  ufeful  as  this  is  for  pajlure- ground, 
it  is  as  improper  for  corn-land,  and  fhould  by  no  means  ever  be 
Suffered  to  mix  with  the  manure  of  thofe  grounds  ;  as  it  will  then 
raife  grafs  and  other  plants,  which,  though  of  ufe  in  pajlure,  are 
weeds  among  the  corn. 

In  turnep-lands,  dung  wuthout  tillage  can  do  very  little  ;  with 
fome  tillage,  it  does  fomething;  with  much  tillage,  it  pulverizes 
the  foil  in  much  lefs  time  than  tillage  alone  can  do  it  in  ;  but  til¬ 
lage  alone,  in  more  time,  can  pulverize  it  as  well,  Much  of  the  ' 
dung  commonly  ufed  on  fields  is  to  be  Saved  on  this  principle;  a 
little  more  hoeing  between  the  rows  of  the  plants  Supplies  the  place 
of  it,  and  is  done  at  much  lefs  expence,  than  that  ol  fo  much  ma¬ 
nure,  of  the  hands  neceflary  to  lay  it  on,  and  the  carriage. 

PASTY,  in  cookery,  a  preparation  of  venifon,  veal,  lamb,  or 
other  meat  ;  which  being  well  boned,  beaten  to  a  pulp,  and  highly 
feafoned,  is  inclofed  in  a  proper  pafte,  and  baked  in  an  oven. 

PATE,  in  fortification,  a  kind  of  platform,  refembling  what  is 
called  an  horfe-fhoe  ;  not  always  regular,  but  generally  oval,  en- 
compafled  only  with  a  parapet,  and  having  nothing  to  flank  it.  1  hey 
ufually  raife  it  in  marfhy  grounds,  to  cover  the  gate  of  a  place. 

PATELLA,  in  anatomy,  a  bone  which  covers  the  fore  part  of 
the  joint  of  the  knee,  called  alfo  rotula,  and  popularly  the  knee-pan. 
See  Plate  147,  fig.  3,  Nq  21,  fig.  7,  N°  25.  The  patella  is  con¬ 
vex  om  the  outfide;  and  on  the  inlidc  unequal,  having  an  eminence 
and  two  depreflions.  It  is  connected  by  tendons  and  ligaments  to 
the  tibia  and  the  os  femoris,  which  is  the  ligament  by  which  it  is 
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connected  to  the  thigh,  and  has  a  motion  of  afcent  and  defcent  in 
the  flexion  of  the  tibia.  In  infants  and  children  it  is  cartilaginous. 

In  a  longitudinal  or  perpendicular  fraCture  of  th c  patella,  the  pa¬ 
tient  rnufl  be  laid  upon  his  back,  and  extending  the  foot,  the  fur- 
geon  mull  replace  the  fragments  on  both  fides  with  the  preflure  of 
his  hands,  binding  them  up  carefully  with  the  uniting  bandage  ; 
■which  mud  be  applied,  in  this  cafe,  in  the  fame  manner  with  that 
ufed  in  large  wounds  in  the  belly  or  forehead.  But  when  the  patella 
is  broken  tranfverfely,  or  into  feveral  pieces,  the  patient,  being  laid 
in  the  fame  pofture,  and  extending  his  foot  as  before,  the  furgeon  is, 
•with  great  care,  to  endeavour,  with  the  palms  of  both  hands,  af- 
fifted  by  his  fingers  and  thumbs,  to  bring  together  and  replace  the 
fragments  in  their  natural  fituation  ;  and  when  that  is  done,  they 
mud  be  retained  firmly  together,  by  means  of  a  plaider  made  in 
form  of  a  half-moon,  or  properly  perforated,  and  then  the  foot  and 
leg  are  to  be  bound  up,  and  placed  fo  that  they  cannot  be  eafily 
moved  :  but  to  prevent  the  bone  from  being  difplaced  again,  the 
patient  mud  not  ufe  his  leg  till  after  the  ninth  or  tenth  week. 

A  luxation  of  the  knee-pan  may  happen  externally  and  internally. 
In  order  to  it’s  reduction,  let  the  patient’s  leg  be  pulled  flrait,  or, 
if  he  can,  he  may  fland  on  it  ereCl  ;  then  let  the  operator  take  firm 
hold  of  the  patella  with  his  fingers,  and  force  it  into  it’s  place.  After 
this  nothing  is  required,  but  to  allow  a  little  red. 

Patella  fera ,  the  wild  limpet.  See  the  article  Ear -jhell. 

PATENT,  or  Letters  Patent,  in  law,  the  king’s  letters,  fealed 
with  the  great  feal,  ferving  to  convey  the  title  or  property  of  fome 
grant,  favour,  privilege  of  a  new  edablifliment,  or  the  like.  They 
have  their  name  from  their  being  delivered  open,  i it pateant  omnibus, 
that  all  perfons  may  perufe  them. 

PATENTEE,  a  perfon  to  whom  the  king  has  granted  his  let- 

TERS  -patent. 

PATERA,  an  ornament  in  architecture,  frequently  introduced  in 
friezes,  fafcias,  and  impods,  over  which  are  hung  fedoons  of  hulks 
or  flowers :  and  they  are  fometimes  ufed  by  themfelves,  as  O, 
{Plate  159,  fig.  40,)  to  ornament  a  fpace  ;  and  in  this  cafe  it  is  com¬ 
mon  to  hang  a  firing  of  hulks  or  drapery  over  them  ;  fometimes 
they  are  much  enriched  with  foliage,  and  have  a  malkor  a  tread  in 
the  center. 

PATER-NOSTER,  the  Lord’s  prayer,  fo  called  from  the  two 
fird  Latin  words  thereof.  It  is  alfo  fometimes  ufed  for  a  chaplet  or 
firing  of  beads.  The  fame  term  is  ufed,  in  architecture,  for  a  fort 
of  ornament  cut  in  the  form  of  beads,  either  oval  or  round,  ufed  on 
adragals,  baguettes,  &c. 

PATH  of  the  vertex,  a  term  frequently  ufed  by  Mr.  Flamdeed, 
in  his  doCtrine  of  the  fphere,  for  a  circle  defcribed  by  any  point  of 
the  earth’s  furface,  as  the  earth  turns  round  it’s  axis.  The  femi- 
diameter  of  this  path  is  always  equal  to  the  fine  of  the  complement 
of  the  latitude  of  the  point  that  deferibes  it. 

PATHETIC,  whatever  relates  to  thepaflions,  or  that  is  proper 
to  excite  or  awake  them. 

Pathetic  nerves ,  in  anatomy,  a  pair  of  very  fmall  nerves  which 
arife  in  the  brain,  and  run  to  the  trochlear  mufcle  of  the  eye.  See 
Plate  \\i,  fig.  5,  litt.  m  m.  Thefe  nerves  have  obtained  the  name 
pathetic ,  from  their  ferving  to  move  the  eyes  in  the  various  palfions. 

Pathetic,  in  mufic,  Something  very  moving,  exprefiive,  or  paf- 
fionate ;  capable  of  exciting  pity,  compaflion,  anger,  or  the  like. 
In  this  fenfe,  we  fay  the  pathetic  flyle,  a  pathetic  figure,  pathetic 
fong,  &c. 

Nieuwentyt  tells  us  of  a  mufician  at  Venice,  who  excelled  in  the 
pathetic  to  that  degree,  that  he  was  able  to  play  any  of  his  auditors 
into  diflraCtion  ;  he  adds,  that  the  great  means  he  made  ufe  of  was 
the  variety  of  motions,  &c. 

PATHOGNOMONIC,  among  phyficians,  an  appellation  for 
a  fymptom,  or  concourfe  of  fymptoms,  that  are  infeparable  from  a 
didemper,  and  are  found  in  that  only,  and  no  other. 

PATHOLOGY,  that  part  of  medicine  which  explains  the  na¬ 
ture  of  difeafes,  their caufes  and  fymptoms. 

PATHOS,  a  Greek  term,  literally  fignifying  paflion,  is  fome¬ 
times  ufed  for  the  energy  or  ftrefs  of  a  difcourfe,  or  it’s  power  to 
move  the  palfions. 

PATIENCE,  in  ethics,  is  that  virtue  which  preferves  the  mind 
firm  and  unbroken,  under  the  evils  of  life  ;  fo  that  the  fpirits  are 
kept  from  becoming  tumultuous,  and  precipitating  the  fufferer  into 
indecent  or  repining  thoughts,  words,  or  aCtions  ;  and  by  which  he 
is  difpofedto  pay  calm  attention  to  the  reafons  offacred  philofophy, 
and  to  obferve  them. 

PATIENT,  among  phyficians,  a  perfon  under  the  direction  of  a 
phyfician,  or  furgeon,  to  be  cured  of  fome  difeafe. 

PA  1  RIARCH,  patriarcha,  formed  of  asaxpia,  family,  and  apxuo, 
chief,  one  of  thofe  fird  fathers  who  lived  towards  the  beginning  of 
the  world  ;  and  who  became  famous  by  a  long  line  of  defendants. 
Abraham,  Ifaac,  and  Jacob,  and  his  twelve  fons,  are  the  patriarchs 
of  the  Old  I  edament.  Seth,  Enoch,  &c.  were  antediluvian  patri¬ 
archs.  c 

The  curfes  denounced  by  the 'patriarchs ,  Noah,  Jacob,  &c.  are  to 
be  underdood  rather  as  prophetic,  than  as  the  effects  ofabfoluteand 
defpotic  power. 

,  Patriarchs,  among  Chridians,  are  ecclefiaflical  dignitaries,  or 
bilhops,  fo  called  from  their  paternal  authority  in  the  church. 

The  power  of  patriarchs  was  not  the  fame  in  all,  but  different  ac¬ 
cording  to  the  different  cufioms  of  countries,  or  the  pleafure  of  kings 
and  councils :  thus  the  patriarch  ofCondantinople  grew  to  be  a  pa¬ 
triarch  over  the  patriarchs  of  Ephefus  and  Caefarea,  and  was  called 
the  oecumenical  and  univerfal  patriarch  ;  and  th t  patriarch  of  Alex¬ 
andria  had  fome  prerogatives,  which  no  other  patriarch  befides 
himfelf  enjoyed,  fueh  as  the  right  of  confecrating  and  approving 
every  fingle  bilhop  under  his  jurifdiCtion. 

The  general  privileges  of  the  patriarchate  were  thefe  following: 
,  4 


1.  The  patriarchs  ordained  all  the  metropolitans  under  them  ;  but 
they  themfelves  were  ordained  by  a  diocefan  fynod.  2.  Thev  had 
the  power  of  convening  all  their  metropolitans  and  provincial  bi- 
lhops  to  a  diocefan  fynod.  3.  They  had  the  privilege  of  receiving 
appeals  from  metropolitans,  and  provincial  fynods,  and  of  reverfin" 
their  decrees.  4.  T  hey  might  inquire  into  the  adminidration  of 
metropolitans,  and  cenfure  them  in  cafe  of  herefy  or  mifdemeanor. 

5.  A  patriarch  had  power  to  fend  a  metropolitan  into  any  part  of  his 
diocefe  as  his  commiflioncr,  to  hear  and  determine  ecclefiaflical 
caufes  in  his  name.  6.  The  metropolitans  did  nothing  of  moment 
without  confulting  th z  patriarchs.  7.  It  was  the  patriarch’s  office 
to  publifh  both  ecclefiaflical  and  civil  laws,  fo  far  as  concerned 
the  church.  8.  They  were  all  co-ordinate,  and  independent  of 
one  another. 

The  title  of  patriarch  is  dill  kept  up  in  the  Greek  church,  the 
fupreme  head  of  which  is  the  patriarch  of  Condantinople  ;  who 
pays  fometimes  ten,  fometimes  twenty  thoufand  crowns  to  the  grand 
fignor  for  his  inflalment.  - 

PATRICIAN,  among  the  ancient  Romans,  a  title  given  to  the 
defeendants  of  the  hundred,  or,  according  to  others,  of  the  two 
hundred  fird  fenators  chofen  by  Romulus,  and  by  him  called patres, 
fathers.  The  patricians  were  the  only  perfons  whom  Romulus  al¬ 
lowed  to  afpire  after  the  magiflracy  ;  and  they  exereifed  all  the 
functions  of  the  priedhood  till  the  year  of  Rome  495. 

PATRIMONY,  a  right  or  edate,  which  a  perfon  inherits  from 
his  anceflors.  The  name  patrimony  was  alfo  anciently  given  to  the 
effeCts  or  revenues,  wherewith  a  church  or  religious  houfe  was  en¬ 
dowed.  In  which  fenfe  authors  dill  fay  the  patrimony  of  the  church 
of  Rimini,  of  Milan,  &c. 

PAT  RIOT,  is  a  denomination  given  to  a  perfon,  who,  under  a 
free  government,  loves  his  country,  and  exerts  all  his  power  for 
promoting  it’s  glory  and  welfare.  Whence  patriotifm  is  ufed  to  de¬ 
note  the  love  of  one’s  country :  but  the  mod  perfect  patriotifm  h 
that  w’hich  comprehends  the  rights  of  mankind  in  general. 

PATRIPASSIANS,  in  church-hifiory,  a  ChridianfcCt,  who  apt 
peared  aboqt  the  latter  end  of  the  fecond  centyry  ;  fo  called  from 
their  aferibing  the  paflion  to  the  Father:  for  they  afferted  the  unity 
of  God  in  fuch  a  manner  as  to  dedroy  all  diftinCtion  of  perfons,  and 
to  make  the  Father  and  Son  precifely  the  fame ;  in  which  they  were 
followed  by  the  Sabellians,  and  others.  The  author  and  head  of 
the  Patripaffians  was  Praxeas,  a  philofopher  of  Phrygia  in  Afia. 

PATROL,  in  war,  a  round  or  march  made  by  the  guards,  or 
watch,  in  the  night-time,  to  obferve  what  paffes  in  the  dreets,  and 
to  fecure  the  peace  and  tranquillity  of  a  city  or  camp.  The  patrol 
generally  confifis  of  a  body  of  five  or  fix  men,  detached  from  a  body 
on  guard,  and  commanded  by  a  ferjeant. 

PATRON,  a  name  given  to  fome  great  man,  under  whofe  pro¬ 
tection  a  perfon  ufually  puts  himfelf. 

Patron,  in  the  canon  and  common  law,  is  a  perfon,  who  hav¬ 
ing  the  advowfon  of  a  parfonage,  vicarage,  or  the  like  fpiritual  pro¬ 
motion,  belonging  to  his  manor,  hath,  on  that  account,  the  gift  and 
difpofition  of  the  benefice,  and  may  prefent  to  it  whenever  it  be¬ 
comes  vacant.  The  patron  s  right  to  difpofe  of  a  benefice,  originates 
either  from  the  patron,  or  his  ancedors,  &c.  being  the  founders  or 
builders  of  the  church ;  from  their  having  given  lands  for  the  main¬ 
tenance  thereof ;  or  from  the  church’s  being  built  on  their  ground; 
and  frequently  from  all  three  together. 

PATRONAGE,  the  right  of  difpofing  of  a  church  or  benefice, 
and  enjoying  feveral  other  privileges,  fuch  as  having  the  honourable 
rights  of  the  church,  being  interred  in  the  chancel,  &c. 

Patronage,  arms  of,  in  heraldry,  are  thofe,  at  the  top  of  which 
are  fome  marks  of  fubjeCtion  and  dependence.  Thus  the  city  of 
Paris  bears  three  flower-de-luces  in  chief,  to  Ihew  her  fubjeCtion  to 
the  king.  The  cardinals  on  the  top  of  their  arms  bear  thofe  of  the 
pope,  who  gave  them  the  hat,  to  fliew  that  they  are  his  creatures.  ' 
See  the  article  Arms. 

PA  1  RONYMIC,  (from  rssaTYp}  father,  andey o/aas,  name,)  among 
grammarians,  is  applied  to  thofe  names  which  the  Greeks  gave  to 
the  race,  or  lineage  ;  and  which,  were  taken  from  him  who  was  the 
founder  thereof.  Thus  the  defeendants  of  A£acus  were  called  AL a- 
cidtc  ;  @nd  thofe  of  Hercules.,  Heraclidas.  The  late  reigning 
family  in  France,  we  call  the  Bourbons  ;  thofe  of  the  late  family 
in  England,  the  Stuarts,  &c.  ' 

PAVEMENT,  a  layer  or  flratum  of  done,  or  other  matter,  fer¬ 
ving  to  cover  and  flrengthen  the  ground  of  divers  places,  for  thtf 
more  commodious  walking  on,  or  for  the  paffage  of  carriages. 

The  pavements  of  our  grand  dreets,  &c.  are  ufually  of  flint,  or 
rubble-done;  courts,  dables,  kitchens,  halls,  churches,  &c.  are 
paved  with  tiles,  bricks,  flags,  or  fire-done  ;  fometimes  with  a  kind 
of  free-done,  and  rag-done. 

Pavements  of  free-done,  flint,  and  flags,  in  dreets,  &c.  are  laid 
dry,  i.  e.  in  a  bed  of  fand  ;  thofe  of  courts,  dables,  ground  rooms, 
&c.  are  laid  in  a  mortar  of  lime  and  fand  ;  or'  in  lime  and  cement, 
efpecially  if  there  be  vaults  or  cellars  underneath.  Some  mafons, 
after  laying  a  floor  dry,  efpecially  of  brick,  fpread  a  thin  mortar  over 
it;  fweeping  it  backwards  and  forwards  to  fill  up  the  joints.  Thir¬ 
ty-two  flatute-bricks,  laid  flat,  pave  a  ward  fquare  fixty-four  of 
ed^e-wife. 

The  fquare  tiles  ufed  in  paving,  called  paving  bricks,  are  of  va¬ 
rious  fizes,  from  fix  to  twelve  inches  fquare.  Pavements  of  churches, 
&c.  frequently  confifl  of  flones  of  different  colours,  chiefly  black 
and  white  ;  and  of  feveral  forms,  but  chiefly  fquares  and  lozenges, 
artfully  difpofed. 

PAVILION,  in  architecture,  fignifies  a  kind  of  turret  or  buil¬ 
ding,  ufually  infulated,  and  contained  under  a  fingle  roof ;  fome¬ 
times  fquare,  and  fometimes  in  form  of  a  dome  :  thus  called  from 
the  refemblance  of  it’s  roof  to  a  tent. 

Pavilions  are  fometimes  alfo  projecting  pieces,  in  the  /rant  of  a 

building. 
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building,  fnarking  the  middle  thereof;  fometimes  the  pavilion  flanks 
a  corner,  in  which  cafe  it  is  called  an  angular  pavilion.  The  Louvre 
is  flanked  with  four  pavilions:  the  pavilions  are  ufually  higher  than 
the  reft  of  the  building.  There  are  pavilions  built  in  gardens,  com¬ 
monly  called  fummer-houfes,  pleafure-houfes,  &c.  Some  caftles 
or  forts  confift  only  of  a  Angle  pavilion. 

Pavilion,  in  war,  denotes  a  tent  raifed  on  ports,  to  lodge  un¬ 
der  in  the  funimer-time. 

Pavilion  is  alfo  fometimes  applied  to  flags,  colours,  enflgns, 
ftandards,  banners,  &c. 

Pavilions,  among  jewellers,  the  under-fides  and  corners  of  the 
brilliants,  lying  between  the  girdle  and  the  collet. 

PAUL,  in  fea-language,  is  a  fnort  bar  of  wood,  or  iron,  fixed 
clofc  to  the  capftern  or  windlafsof  a  ftiip,  to  prevent  thofe  engines 
from  rolling  back,  or  giving  way,  when  they  are  employed  to  heave 
in  the  cable,  or  otherwife  charged  with  any  great  effort. 

PAULIANIS 1  S,  in  church  hiftory,  Chriftian  heretics  of  the 
third  century,  difciples  of  Paul  Samofatenfis,  bifhop  of  Antioch, 
who  denied  Chrift’s  divinity,  maintaining,  that  when  we  call  him 
the  Son  of  God,  we  do  not  thereby  mean  that  he  is  really  and  truly 
God  ;  but  only  that  he  was  fo  perfebta  man,  and  fo  fuperior  in  vir¬ 
tue  to  all  others,  that  he  has  this  name  given  him  by  way  of  emi¬ 
nence.  The  Paulianijls  continued  to  the  fifth  century,  notwith- 
ftanding  the  prohibition  of  the  emperor  Conftantine  the  Great,  who 
forbad  them  and  other  heretics  to  hold  public  aflemblres. 

PAVQ,  in  aftronomy,  a  fouthern  conftellation,  called  the  pea¬ 
cock,  containing  14  ftars,  not  vifible  in  our  northern  parts. 

PAURAEDRAS'l  YL./E,  in  natural  hiftory,  a  genus  of  cryftals. 
The  bodies  of  this  genus  arc  compofed  of  two  pyramids  joined  bafe 
to  bafe,  without  the  intervention  of  a  column  ;  thefe  being  both 
hexangular,  and  confequently  the  whole  body  compofed  only  of 
twelve  planes  ;  the  others  of  the  fame  ftrudlure  being  compofed  of 
fixteen.  Of  this  genus  there  are  only  four  known  fpecies.  See 
Plate  55,  Clafs  III. 

PAUSE,  a  flop  or  ceflation  of  fpeaking,  finging,  playing,  or  the 
like.  The  ufe  of  pointing  in  grammar,  is  to  make  proper  paujes,  in 
certain  places.  The  ufe  of  thefe  paujes  is  equally  neceflary  to  the 
fpeaker  and  to  the  hearer :  to  the  fpeaker,  that  he  may  take  breath, 
without  which  hecannot  proceed  far  in  his  delivery,  and  that  he  may 
relieve  the  organs  of  fpeech  by  thefe  temporary  refts,  which  other- 
wife  would  be  foon  tired  by  continued  and  uninterrupted  adtion  :  to 
the  hearer,  that  the  ear  alfo  may  be  relieved  from  the  fatigue  which 
it  would  otherwife  endure  from  a  continuity  of  found,  and  that  the 
underftanding  may  have  fufficient  time  to  mark  the  diftindlion  of 
fentences,  and  their  feveral  members. 

There  is  a  pauje  in  the  middle  of  each  verfe  :  in  an  hemiftich  it 
is  called  the  reft,  or  repofe. 

Paujes,  or  filences,  are  the  fame  in  poetry,  as  the  odd  refts  in 
mufic,  which  ferve  to  make  the  odd  notes  even. 

Paujes  are  ufed  either  for  the  fake  of  fome  fugue  or  imitation,  or 
to  give  a  breathing  time,  or  to  give  room  for  another  voice,  &c.  to 
anfwer  what  this  part  fung,  as  in  dialogues,  echoes,  &c. 

General  pauje  denotes  a  general  ceflation  or  filenceof  all  the  parts ; 
anddemi  -pauje  a  ceflation  for  the  time  of  half  a  meafure.  They  alfo 
fay,  pauje  of  a  minim,  pauje  of  a  femibreve,  long  paufe,  paujes  of  a 
croma  and  femicroma,  being  names  given  by  the  Italians  to  exprefs 
the  different  values  or  duration  of  paujes. 

Pause,  in  mufic,  a  charadler  of  filence,  or  reft,  called  alfo  by 
fome  a  mutt  figure  ;  becaufe  it  fhews  that  fome  part  or  perfon  is  to 
be  fifcnt,  while  the  reft  continue  the  fong. 

PAW,  in  the  manege.  A  horfe  isfaid  to  paw  the  ground,  when 
his  leg,  being  either  tired  or  painful,  he  does  not  reft  upon  the 
ground,  and  fears  to  hurt  himfelf  as  he  walks. 

PA'WN,  pignus,  a  pledge  or  gage  for  furety  of  payment  of  money 
lent.  The  party  that  pawns  goods  hath  a  general  property  in  them  ; 
they  cannot  be  forfeited  by  the  party  that  hath  them  in  pawn,  for  any 
offence  of  his,  nor  be  taken  in  execution  for  his  debt ;  neither  may 
they  otherwife  be  put  in  execution  till  the  debt  for  which  they  are 
pawned  is  fatisfied. 

If  the  pawn  be  a  cow,  or  a  horfe,  &c.  the  pawnee  may  milk  the 
one,  and  ride  the  other,  for  the  keeping  ;  but  may  not  wear  appa¬ 
rel,  &c.  that  will  grow  worfe  by  ufing. 

To  PAY,  in  fea-language,  is  to  daub  or  anoint  the  furface  of  any 
body  with  tar,  turpentine,  fulphur,  refin,  tallow,  &e.  in  order  to 
preferve  it  from  the  injuries  of  the  water,  weather,  See. 

Paying-3«/,  or  Pa YiNG-flWfly,  is  the  adtof  flackening  a  cable, 
or  other  rope,  fo  as  to  let  it  run  out  of  the  veffel  for  fome  particular 
purpofe. 

PAYMENT,  the  difeharge  of  a  debt,  either  by  moneyreally  told, 
or  by  bills  of  exchange,  Sec.  The  manner  of  payment  fhall  be  di¬ 
rected  by  him  that  pays  the  money,  and  not  by  the  receiver  of  it. 
If  money  be  paid  before  the  time,  it  is,  in  law,  accounted  a  payment 
at  the  day ;  and  here  the  payment  of  a  leffer  fum  may  be  a  fatisfadf  ion 
for  the  whole,  though  not  otherwife. 

PEA,  pijum,  in  botany,  a  genus  of  plants  of  the  diadelpkia  decan- 
ehia  clafs,  cultivated  in  every  part  of  England,  both  in  the  field  and 
kitchen  garden,  and  of  which  there  are  tour  fpecies.  1.  Pea  with 
the  lower  ftipulae,  roundifh  and  indented,  with  taper  foot-ftalks,  and 
many  flowers  on  a  foot-ftalk,  or  the  common  garden  pea.  2.  Pea 
withtrifoliatefoot-ftalks,  indented  ftipulae,  and  one  flower  on  a  foot- 
ftalk.  3.  Pea  with  foot-ftalks  plain  on  their  upper  fide,  an  angular 
ftalk,  arrow-like  ftipulae,  and  foot-ftalks  having  many  flowers.  4. 
iVa  with  membranaceous,  running  foot-ftalks,  having  two  leaves, 
and  one  flower  on  a  foot-ftalk. 

PEAS. 

With  regard  to  the  kitchen.  The  diftance  between  the  rows  of 
peas  fhould  be  proportioned  to  the  fize  to  which  they  grow'.  The 
•  chanels  in  which  they  are  fown  fhould  be  about  two  inches  deep; 
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and  the  quickeft  and  mod  regular  way  to  perform  this  work  is,  to 
draw  a  fmall  hoc,  diredled  by  a  line,  along  the  furface  of  the  "round, 
fo  as  to  open  a  drill  ;  then  to  fcatter  the  feeds  in  this  furrow,  and  to 
earth  them  over  with  the  help  of  a  rake.  By  this  means  they  will 
be  welland  equally  covered;  which  is  eflentially  neceflary,  becaufe 
if  any  of  them  lie  above  the  ground,  they  will  atrradl  mice,  rooks, 
pigeons,  and  other  birds,  which  will  then  foon  find  out  the  reft,  and 
deftroy  the  whole  plantation.  The  chief  trouble  after  fowing  them 
is,  to  flick  the  larger  forts  which  require  fupport,  to  keep  the'plants 
clear  from  weeds,  and  to  earth  them  up  ;  both  which  laft  parts  of 
their  culture  are  very  eafily,  readily,  and  effedtually  executed,  when 
a  fmall  plow  can  be  introduced  between  the  rows. 

The  common  white  pea  does  beft  on  a  light  fandy  land,  or  on  a 
rich  loole  foil.  It  is  generally  fown  with  a  broad  caff,  and  only- 
harrowed  in.  Three  bufhels  of  thefe  peas  are  the  ufual  allowance 
of  feed  for  an  acre  of  ground  ;  and  the  common  time  for  fowing 
them  is  about  the  latter  end  of  IVfarch,  or  the  beginning  of  April ,  on 
warm  land  :  but  a  fortnight  or  three  weeks  later  than  this,  will  be 
early  enough  on  cold  ground.  If  fown  in  drills,  which  is  by  far 
the  beft  way,  a  bulhel  and  a  haif  of  feed  will  be  full  enough  for  an 
acre  ;  and,  when  thus  fet  regularly,  the  ground  may  be  fUrred  with 
a  hoe,  to  deftroy  the  weeds,  and  earth  up  the  plants,  by  which  they 
will  be  greatly  improved,  and  the  peas  eafier  to  cut  in  autumn,  when 
they  are  ripe. 

The  green  and  the  maple  rouncivals  require  a  ftronger  foil  than 
the  white,  and  fhould  be  fown  a  little  later  in  the  fprin",  alfo  in 
drills,  but  further  afunder,  that  is  to  fay,  at  the  diftanceeof  at  lealfc 
two  feet  and  a  half,  or  three  feet  from  each  other,  becaufe  they  arc 
apt  to  grow  rank,  efpecially  in  a  wet  feafon.  The  ground  between 
thefe  rows  fhould  be  ftirred  two  or  three  times  with  a  hoe,  which, 
will  not  only  deftroy  the  weeds,  but,  by  earthing  up  the  peas,  will 
greatly  improve  them,  and  alfo  render  the  land  fitter  to  receive 
whatever  crop  is  put  on  it  the  following  feafon.  Refer  to  Syltem 
of  Gardening,  p.  987,  &c.  « 

The  marrowfat  is  the  beft  tailed  of  all  the  large  kinds  of  peas,  and 
it  will  continue  good  till  the  end  of  Auguft,  if  it  be  planted  in  a 
ftrong  foil.  The  other  large  growing  forts  may  be  raifed  for  the 
common  ufe  of  the  family,  becaufe  they  yield  the  mod  plentifully, 
and  can  endure  the  greateft  drought :  but  the  early  kinds  are  by  far 
the  fweeteft.  It  will  therefore  be  well  worth  the  mafter’s  while  to 
fee  that  the  crop  of  thefe,  and  particularly  of  the  early  hotfpur,  is 
fown  every  fortnight,  to  fupply  at  leaft  his  own  table  durin"  the 
feafon.  ° 

The  grey  and  other  large  winter  peas,  as  they  are  called,  are  fel- 
dom  cultivated  in  gardens,  becaufe  they  require  a  great  deal  of  room. 
The  beft  time  for  fowing  of  thefe  is  about  the  beginning  of  March, 
when  the  weather  is  pretty  dry ;  for  if  they  are  fown  in  a  very  wet 
feafon,  they  are  apt  to  rot,  efpecially  if  the  ground  be  cold.  The 
diftance  between  the  rows  fhould  here  be  at  leaft  three  feet,  and 
thefe  peas  fhould  be  fown  very  thin  in  the  rows  :  for  if  they  are  fown 
too  thick,  their  haulm  willfpread  fo  as  to  fill  the  ground,  and  they 
will  ramble  over  each  other  ;  by  which  means  many  of  the  plants 
will  be  rotted,  and  hindered  from  bearing.  The  common  allowance 
of  thefe  large  peas  is  two  bufhels  to  an  acre :  but  that  is  certainly 
more  than  confifts  with  the  very  thin  fowing  which  is  beft  for  them.. 

The  grey  peas,  in  particular,  thrive  beft  on  a  ftrong  clayey  land, 
in  which  they  are  commonly  fown  under  furrow.  But  by  this  me¬ 
thod  of  fowing,  large  peas,  efpecially,  are  always  planted  too  thick, 
and  at  unequal  depths,  which  prevent  their  coming  up  regularly. 
For  this  reafon,  among  many  others,  all  rank-growing  plants  fhould 
undoubtedly  be  fown  in  drills,  in  which  their  feeds  will  bediftributed 
much  more  equally  in  all  refpedts.  , 

If  only  a  fmall  fpot  of  ground  be  planted  with  thefe  peas,  a  chanel 
about  two  inches  deep  may  be  made  with  a  hoe,  guided  by  a  line, 
the  feeds  may  be  dropped  therein,  and  the  earth  may  be  drawn  over 
them  with  a  rake.  By  this  means  they  will  be  covered  equally,  and 
with  tolerable  difpatch,  though  not  fufficient  for  large  fields,  where, 
for  this  reafon,  a  (hallow  furrow  iscommonly  made  with  the  plough, 
the  feeds  are  fcattered  in  it,  and  the  earth  is  harrowed  over  them. 
The  greateft  trouble  then  remaining  is,  to  keep  the  plants  clear  from 
weeds,  and  lay  the  earth  up  to  their  roots,  which,  in  countries 
where  labour  is  dear,  is  veryexpenfive  to  have  done  with  the  hand- 
hoe,  but  may  be  eafily  eflre&ed  by  drawing  a  horfe-hoe  between  the 
rows.  This  will  intirely  eradicate  the  weeds,  ftir  the  foil,  render  it 
mellow,  and  greatly  promote  the  proper  growth  of  the  plants. 

Pea,  everlajling,  or  chickling  vetch,  lathyrus,  of  the  diadelphia  de- 
candria  clafs;  the  fpecies  called  the  fweet-feented  pea,  growsnatu- 
ral  in  Ceylon,  but  is  hardy  enough  to  thrive  in  the  open  air  in 
England.  It  is  an  annual  plant  with  a  climbing  ftalk,  which  rifes 
from  three  to  four  feet  high,  garnifhed  with  leaves  compofed  of  two 
large  oval  lobes,  whofe  mid-rib  is  terminated  by  long  clafpers;  the 
foot-ftalks,  which  come  out  at  the  joints,  fuftain  two  large  flowers, 
with  dark  purple  ftandards,  but  the  keel  and  wings  are  of  a  light 
blue  colour ;  the  flowers  have  a  ftrong  fweet  fmell,  and  are  fucceeded 
by  long  inflated  pods,  which  are  hairy,  containing  four  or  five 
roundifh  feeds-in  each.  There  are  two  other  varieties  of  it,  one 
with  a  pink-coloured  ftandard,  and  a  white  keel,  the  wings  of  a 
pale  bluifli  colour.  This  is  commonly  called  the  painted-lady  pea. 
The  flowers  of  the  other  are  all  white. 

Thefe  plants  require  little  culture  ;  only  where  fown  for  ornar 
ment,  they  fhould  have  fome  flicks  to  prevent  their  trailing  on  the 
ground. 

Pea  ,  Jcarlet,  glycine,  is  alfo  a  genus  of  the  diadelphia  decandria 
clafs,  with  a  papilionaceous  flower,  and  an  oblong  bilocular  pod, 
containing  a  number  of  kidney-fhaped  feeds,  of  a  fcarlet  colour, 
fpotted  with  black. 

PEACE,  pax,  in  it’s  general  fignification,  Bands  in  contradif- 
tindlion  to  war, 

Peace, 
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Peace,  in  our  law-books,  fignifies  a  quiet  and  inoffenfive  be¬ 
haviour  towards  the  king  and  his  people.  It  is  obferved,  that  all 
authority  for  keeping  the  peace  comes  originally  from  the  king,  who 
is  the  fupreme  officer  or  magiftrate  for  the  prefervation  of  it.  Alfo 
the  lord-chancellor  and  judges  of  the  king’s  bench,  &c.  have  a  ge¬ 
neral  power  to  keep  the  peace  all  over  the  realm  ;  as  have  likewife 
all  courts  of  record  within  their  own  precin&s,  and  ffieriffs  of  coun¬ 
ties,  juftices  of  the  peace ,  conftables,  See.  No  perfon  may  break 
the  peace  without  being  liable  to  puniflbment ;  and  where  any  perfon 
is  .  in  danger  of  harm,  or  fome  bodily  prejudice  from  another,  on 
oath  made  thereof  before  a  juftice  of  the  peace,  or  other  magiftrate, 
he  may  be  fecured  by  bond  or  recognizance,  which  is  commonly 
called  binding  the  peace. 

Peace  of  (he  king,  is  that  peace  or  fecurity,  both  of  life  and  goods, 
which  the  king  promife3  to  all  his  fubje&s,;  or  others  that  are  under 
his  protection.  There  is  alfo  the  peace  of  the  king’s  highways, 
which  is,  to  be  free  from  all  annoyances  and  moleftation  ;  to  which 
may  be  added  the  peace  of  the  plough,  whereby  both  the  plough  and 
plough-cattle  are  fecured  from  diftrefles ;  and  fairs  are  faid  to.  have 
their  peace,  fo  that  no  perfon  may  be  troubled  there  for  debts  -con¬ 
tracted  elfewhere. 

PEACH,  perfica,  in  botany,  the  name  of  a  genus  of  trees.  The 
flower  is  of  the  rofaceous  kind,  being  compofed  of  many  petals, 
arranged  in  a  circular  form.  The  piftil  arifes  from  the  cup,  and 
finally  becomes  a  fteftiy  fruit  of  a  roundifh  figure,  fulcated  length- 
wife,  and  containing  a  ltone  rough  and  full  of  irregular  holes,  con¬ 
taining  an  oblong  kernel.  ' 

The  curious  in  fruits  account  twenty-eight  forts  of  peaches-,  but 
many  of  them  feem  very  trifling  diftinCtions.  The  finenefs  of  this 
fruit,  in  general,  depends  on  the  firmnefs  of  the  pulp,  the  delicacy 
of  the  flavour,  and  the  thinnefs  of  the  {kin.  A  fine  peach  Ihould  be 
of  a  fine  deep  red  next  the  fun,  and  of  a  pale  whitifh  hue  next  the 
wall;  and  the  pulp  fhould  be  of  a  yellow  caft,  and  very  juicy  ;  and 
the  (lone  fhould  be  fmall,  though  the  fruit  in  general  be  large. 

The  varieties  of  the  peach  are  produced  like  thofe  of  the  fine 
flowers,  by  fowing  the  feed  ;  and,  though  many  raifed  this  way  will 
be  of  little  value,  as  is  alfo  the  cafe  in  flowers,  yet  probably  among 
a  parcel  of  ftones,  faved  from  the  finer  kinds  of  peaches,  there  would 
be  fome  new  kinds  produced;  which,  as  they  were  raifed  here, 
tvould  be  eafily  kept  up  in  their  perfection  ;  which  is  not  to  be  ex¬ 
pected  of  thole  brought  from  other  countries. 

The  befl  method  of  faying  the  ftones  is,  to  let  fome  of  the  fined 
peaches  of  the  beft  kinds  hang  till  they  drop  of.themfelves  from  the 
tree,  and  then  the  ftones  fhould  be  immediately  planted  on  a  bed  of 
light  rich  earth,  planting  them  four  inches  deep  in  the  earth,  and 
at  about  fix  inches  afonder.  The  beds  fhould  be  covered,  to  pre¬ 
serve  them  in  winter ;  and  in  fpring  when  the  trees  come  up,  they 
muft  be  cleared  of  weeds,  and  well  watered.  The  next  fpring  they 
fhould  be  carefully  taken,  and  planted  in  the  nurfery  at  greater 
diftances ;  and,  after  two  or  three  years  (landing  here,  they  may  be 
removed  to  the  place  where  they  are  to  remain  ;  or  may  at  that 
time,  when  the  condition  of  their  fruit  is  known,  be  grafted  on 
other  flocks,  which  is  the  common  way  now  ufed  to  propagate  thefe 
trees. 

The  common  method  of  propagating  the  peach  is,  by  grafting. 
In  order  to  this,  fome  good  flocks  Ihould  be  provided,  which  fhould 
be  of  the  mufcle,  or  a  white  pear  plum.  When  thefe  flocks  are 
two  or  three  years  old,  they  will  be  flrong  enough  to  bud  ;  and  the 
common  feafon  for  doing  this  is  about  midfummer.  The  buds 
fhould  be  chofen  from  a  healthy  tree,  which  produces  a  great  deal  of 
fruit :  they  muft  be  taken  from  the  trees  either  in  a  cloudy  day,  or 
elfe  in  the  morning  or  evening,  when  the  fun  has  not  much  power ; 
they  fhould  then  be  inoculated  on  the  ftalks  as  foon  as  poftible, 
and  the  ftalks  treated  with  the  ufual  care  afterwards.  See  the  article 
Inoculation. 

When  thefe  are  to  be  tranfplanted  where  they  are  to  remain,  the 
moft  proper  foil  for  them  is  a  light  rich  pafture  land,  taken  up  with 
the  turf,  and  rotted  together,  before  it  is  to  be  ufed  ;  and  the  bor¬ 
ders  to  be  mad6  with  this  cannot  be  too  wide,  and  ought  to  be  raifed 
five  or  fix  inches  above  the  level  of  the  ground;  or,  if  the  foil  be 
moift,  more  than  that.  They  muft  be  tranfplanted  in  autumn,  as 
foon  as  the  leaves  are  fallen  off;  and  fhould  never  be  fet  at  lefs  than 
fourteen  feet  diftance  from  one  another.  The  heads  of  the  trees 
are  then  to  be  raifed  up  againft  the  walls,  to  keep  the  roots  from 
being  moved  by  the  winds  ;  and  they  fhould  be  watered,  at  times, 
with  a  nofe  on  the  watering  pot,  and  the  water  fprinkled  all  over 
them.  In  the  middle  of  May  the  new  fhoots  are  to  be  nailed  to  the 
wall,  training  them  horizontally ;  and  the  fore-right  fhoots  are  to 
be  rubbed  off:  in  Odlober  the  new  branches  fhould  be  pruned,  fhor- 
tening  them  according  to  the  ftrength  of  the  tree ;  if-  flrong,  they  may 
be  left  eight  inches  long  ;  if  weak,  they  fhould  only  be  left  five  ;  and 
the  famfe  care  is  to  be  taken  of  them  for  the  fucceeding  years. 

There  are  two  general  rules  always  to  be  obferved  in  the  pruning  of 
peach  and  neftarine  trees,  which  are,  1.  Always  to  have  enough  bear¬ 
ing  wood.  2.  Not  to  lay  in  the  branches  too  clofe  to  one  another. 
All  peach- trees  produce  their  fruit  from  the  young  wood,  either  of 
the  fame,  or,  at  the  moft,  of  the  former  year’s  {hoot ;  for  this  rea- 
fon  the  branches  are  to  be  fo  pruned,  as  to  encourage  them  to  throw 
out  new  fhoots  in  every  part  of  the  tree :  and  this  is  to  be  done  in 
May,  when,  by  pinching,  or  flopping  the  flrong  fhoots,  there  may 
be  new  wood  forced  out  in  any  part  of  the  tree.  This  is  the  me¬ 
thod  of  the  fummer  pruning  ;  the  winter  pruning  is  ufually  done  in 
February  or  March,  but  is  much  better  done  at  Michaelmas,  as 
foon  as  their  leaves  begin  to  fall ;  and  the  wounds  will  then  have 
time  to  heal  before  the  fevere  frofts  come  on. 

In  pruning  of  thefe  trees  it  muft  always  be  obferved  alfo,  that  it 
is  beft  done  under  a  wood  bud,  not  a  bloftom  bud  ;  which  may  be 
diftinguifhed  by  the  wood  buds  being  lefs  turgid,  and  longer,  and 
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narrower  than  the  bloftom  bud  ;  for,  if  the  {hoot  have  not  a  leading 
bud  where  it  is  cut,  it  will  commonly  die  down  to  the  leading  bud. 
In  nailing  the  {hoots  to  the  wall,  they  fhould  be  placed  at  as  equal 
diftances  as  poffible,  and  fo  far  apart  that  the  leaves  may  have  room - 
and  they  muft  always  be  trained  as  horizontally  as  poffible,  that  the 
lower  part  of  the  tree  may  be  well  wooded,  which  it  will  not  be 
if  the  branches  are  fuffered  to  run  upright. 

A  method  to  preferve  peach -trees  from  being  injured  by  worms 
caterpillars,  &c. 

Clear  away  the  gum  that  i flues  out  of  the  tree  aflFe&ed  by  the 
worm  ;  ftrew  a  little  flour  of  brimftone  round  the  root,  and  cover  it 
with  fine  mould,  that  it  may  not  be  blown  away,  yet  fo  that  the 
fun  may  operate  through,  and  caufe  the  brimftone  to  fumigate, 
which  will  deftroy  the  worm.  One  pound  of  brimftone  is  fufficient 
for  near  200  trees.  The  fame  kind  of  fulphur  will  alfo  prove  de- 
ftruflive  to  caterpillars.  In  the  latter  cafe,  fplit  the  end  of  a  pole 
or  flick,  put  therein  a  few  brimftone  matches,  fet  them  on  fire,  and 
hold  the  pole  under  the  neft.  This  deftroys  the  caterpillars.  A  pole 
thus  lighted  will  anfwer  for  three  or  four  nefts. 

Peach  gall-nfietts,  in  natural  hiftory,  a  fmall  gall-infedt  found 
in  great  plenty  on  the  peach-tree.  It  is  of  an  oblong  figure,  flat  at 
the  belly,  and  prominent  on  the  back  ;  pointed,  and  not  unaptly 
refembling  in  miniature  a  fmall  boat  turned  bottom  upwards:  their 
longer  diameter  is  ufually  extended  in.  the  fame  direction  with  the 
length  of  the  branch  ;  fometimes  a  little  obliquely,  but  fcarce  ever 
perpendicular  to  that  direction. 

Their  colour  is  ufually  a  faint  brown,  fometimes  it  approaches 
to  a  coffee-colour,  fometimes  to  a  bright  cheftnut,  but  more  fre¬ 
quently  it  has  fomething  reddifh  in  it.  This  infe&  lives  but  a  little 
while  after  it  has  laid  it’s  eggs,  and  it’s  dried  body  makes  an  excel¬ 
lent  covering  and1  defence  for  them  ;  and  what  is  very  remarkable 
is,  that  as  this  infe£l  is  now  immoveable,  and  cannot  draw  itfelf 
over  it’s  eggs,  they  are  not  thrown  out  behind  it’s  body,  as  the  eggs 
of  other  animals  ;  but  as  they  are  laid,  are  drawn  under  the  belly, 
and  evenly  arranged  there.  '  '1 

The  eggs  are  ten  or  twelve  days  before  they  hatch,  and  when 
hatched,  the  young  animals  remain  quiet  under  the  cover  of  their 
mother’s  carcafe  for  feveral  days. 

The  flies,  which  lodge  their  eggs  or  young  worms  in  the  bodies 
of  other  infefts,  if  crufhed  at  that  feafon,  will  be  always  found  to 
contain  fuch  eggs  or  fmall  worms  ;  and  the  microfcope  never  fails  to 
difeover  them  in  the  matter  crufhed  out  of  flies  even  fmaller  than 
thefe,  but  in  thefe  no  obfervation  ever  ftiews  any  fuch.  See  Platt 
65, 'fig.  29.  See  Gall -infed  ftp. 

PEACOCK,  pavo,  in  ornithology,  a  genus  of  birds,  of  the  order 
of  the  galli nee.  There  are  four  toes  on  each  foot,  and  the  head  is 
ornamented  with  an  ereEt  creft  of  feathers. 

Of  this  genus  there  are  feveral  fpecies,  diftinguifhed  by  their  dif¬ 
ferent  colours.  The  male  of  the  common  kind  is,  perhaps,  the 
moft  gaudy  of  all  the  bird  kind  ;  the  length  and  beauty  of  whofe  tail, 
and  the  various  forms  in  which  the  creature  carries  it,  are  fufficiently 
known  and  admired. 

Peacock-^,  in  ichthyography,  one  of  the  larger  fpecies  of  the  1 
iurdus,  or  wrajfe,  but  of  a  middle  nature  between  the  long  and  the 
liat-bodied  kinds;  its  ufual  ftandard,  as  to  frae,  is  about  three 
pounds  weight ;  and  it’s  colour  on  the  back  a  mixture  of  blackifh 
and  adulky  blue:  the  blue  is  difpofed  in  three  or  four  longitudinal 
parallel  lines,  on  a  dufky  blackifh  ground;  about  the  head 'and  gills 
the  blue  lines  are  more  bright  and  numerous ;  it’s  lower  jaw  is  al- 
moft  wholly  blue,  and  it’s  belly  is  of  a  fine  faffron  colour  or  reddilh 
yellow;  it  has  thick  lips,  and  very  fharp,  though  not  very  large 
teeth  ;  it’s  back-fin  is,  011  the  anterior  part,  of  a  fine  deep  blue,  with 
an  edge  of  purple,  and  fometimes  of  yellow ;  and  the  reft  of  the  fin 
is  red  at  the  bottom  and  yellow  at  the  top,  and  in  the  middle  is  finely 
variegated  with  blue  fpots  ;  the  foremoft  nerves  of  tl>e  back  fin  are 
rigid  and  prickly,  and  have  foft  and  flexile  rays  accompanying  them 
beyond  the  limb  or  edge  of  the  fin,  and  of  more  than  their  own 
length';  it’s  gill-fins  are  a  mixed  red  and  yellow,  and  it’s  belly-fin 
behind  the  anus  of  a  pale  ftefh  colour,  with  a  variegation  of  blue 
and  yellow  ;  the  other  belly-fins  are  of  the  fame  colours,  and  the 
tail  is  wholly  blue;  it  is  a  moft  remarkable  beautiful  fifh,  and  from 
the  fpots  and  variegations  of  it’s  fins  has  obtained  it’s  name.  See- 
Plate  60,  fig.  36. 

PEAR,  pyrus,  in  botany.  All  forts  of  pears,  propagated  in 
gardens,  are  produced  by  budding,  or  grafting  them  upon  ftocks  of 
their  own  kind,  which  are  commonly  called  tree-Jioch,  or  elfe  upon 
the  quince  or  white  thorn  ftocks  ;  but  the  laft  are  now  generally  dif- 
ufed,  the  fruit  produced  this  way  being  apt  to  be  dry  and  mealy,  The 
quince  ftocks  are,  however,  in  great  efteem  for  the  trees  defigned 
for  dwarfs  or  for  walls  ;  becaufe  they  do  not  let  the  fhoots  grow  fo 
faft  and  luxuriant.  But  there  are  objeftions  againft  even  thefe, 
which  are  of  fome  confequence ;  for  there  are  many  kinds  of  pear 
which  will  not  do  upon  them,  but  will  d;e,  or  become  weak  and 
good  for  nothing  after  three  or  four  years ;  and  the  hard-baking  pears 
are  rendered  very  unpleafant  by  being  grafted  on  thefe  ftocks,  while 
the  buttery  or  melting  ones  are  meliorated  by  them.  And  it  is  to 
be  added,  that  no  fort  of  pear  will  thrive  upon  a  quince  flock  in  a 
poor  or  gravelly  foil. 

Pear -trees  planted  either  againft  walls,  or  in  efpaliers,  mud  not 
be  placed  nearer  to  one  another  than  twenty-feet.  Pear-trees  com¬ 
monly  produce  their  bloftom  buds  firft,  at  the  extremity  of  their  laft 
year’s  fhoots  ;  the  common  way  of  pruning  is  very  prejudicial,  there¬ 
fore,  as  it  takes  off  the  part  which  fhould  bear  the  fruit,  and  occa- 
fions  new  fhoots  from  the  fame  branch,  which  will  over-fill  the  tree 
with  wood,  the  trees  fhould  always  be  carefully  looked  over  in  fum¬ 
mer,  and  all  the  fore-right  (hoots  taken  off;  by  which  means  the 
fruit  will  not  be  overfhaded,  and  the  trees  will  need  but  little  winter 
pruning.  The  feveral  forts  of  fummer  pears  all  ripen  beft  in 
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efpalicrs,  but  the  winter  pears  require  a  fouth-eaft  or  a  fouth-weft, 
or  elfe  an  call  wall. 

Pears,  in  general,  are  windy,  and  improper  for  weak  ftomachs ; 
however,  thofe  are  belt  that  are  quite  ripe,  and  have  afweet  juice, 
and  then  they  are  feldom  hurtful,  unlefs eaten  to  excefs. 

PEARCH,  or  Perch,  in  the  Linna&an  fvftem  of  zoologv,  the 
name  of  a  genus  of  fifh  of  the  order  of  thoracici.  The  characters 
of  thefe  are,  that  the  membrane  of  the  gills  has  feven  bones,  and 
the  back  has  one  or  two  fins :  the  firft  fpiny,  the  fecond  foft ;  the 
body  is  covered  with  rough  fcales,  and  the  edges  of  the  gill-covers 
are  fcaly  and  ferrated. 

The  common pearch  is  much  admired  as  a  firm  and  delicate  fifh. 

PEARCH-GLUE,  the  name  of  a  kind  of  glue  of  remarkable 
ftrength  and  purity,  made  from  the  lkins  of  fearcbes ,  See  Glue. 

PEARL,  margarita, in  natural  hiftory,  a  hard,  white,  ftiining 
body,  ufually  round’ fh,  found  in  a  teltaceous  fifh  refemblingan  oyfler. 

Pearls,  though  efteemed  of  the  number  of  gems  by  our  jewellers, 
and  highly  valued,  not  only  at  this  time,  but  in  all  ages,  proceed 
only  from  a  diftemperin  the  creature  that  produces  them,  analagous 
to  the  bezoars,  and  other  fiony  concretions  in  feveral  animals  of 
other  kinds  ;  and  what  the  ancients  imagined  to  be  a  drop  of  dew 
concreted  into  a  pearl  in  the  body  of  the  pearl- fifh,  which  they  fup- 
pofed  rofe  from  the  bottom  to  the  furface  of  the  water  to  receive  it, 
is  nothing  more  than  the  matter  deftined  to  form  and  enlarge  the 
Ihell,  burfting  from  the  vefiels  adapted  to  carry  it  to  the  parts  of  the 
{hell  it  fhould  have  formed,  and  by  that  means  producing  thefe  lit¬ 
tle  concretions. 

The  fifh  in  which  thefe  are  ufually  produced  is  the  Eaft  Indian 
pearl  oyfter,  as  it  is  commonly,  though  not  very  properly,  called: 
it  has  a  very  large  and  broad  Ihell  of  the  bivalve  kind,  fometimes 
meafuring  twelve  or  fourteen  inches  over,  but  thofe  of  eight  inches 
are  more  frequent :  it  is  not  very  deep ;  on  the  outfide  it  is  of  a 
dufky  brown,  and  within  of  a  beautiful  white,  with  tinges  of  fe¬ 
veral  other  colours,  as  expofed  in  different  directions  to  the  light. 
Befides  this  (hell,  there  are  many  others  that  are  found  to  produce 
pearls ;  as  the  common  oyfter,  the  mufcle,  the  pinna  marina,  and 
feveral  others,  the  pearls  of  wh.ch  are  often  very  good,  but  tliol'e  of 
the  true  Indian  berberi,  or  pearl- oyfter,  are  in  general  fupenor  to 
all.  The  fmall  or  feed  pearls,  alfo  called  ounce  pearls,  from  their 
being  fold  bv.  the  ounce,  and  not  by  the  tale,  are  valily  the  mod  nu¬ 
merous  and  common  ;  but  as  in  diamonds,  among  the  multitude  of 
fmall  ones,  there  are  fmaller  numbers  of  larger  found,  fo  in  pearls 
there  are  larger  and  larger  kinds  ;  but  as  they  mcrealc  in  lize,  they 
are  proportionably  lefs  frequent,  and  this  is  one  reafon  of  their 
great  price.  We  have  Scotch  pearls  frequently  as  big  as  a  tittle  tare, 
fome  as  big  as  a  large  pea,  and  fome  few  of  the  fize  of  a  horfe- 
bean  ;  but  thefe  are  ufually  of  a  bad  fhape,  and  of  little  value  in 
proportion  to  their  weight.  Philip  II.  of  Spain  had  a  pearl  perfect 
in  it’s  fhape  and  colour,  and  of  the  fize  of  a  pigeon’s  egg.  De 
Boot  tells  us  of  one  in  the  emperor  Rudolph’s  polleflion,  ot  thirty 
carats  weight.  "Tavernier  mentions  one  in  Pcrha,  tor  which  that 
crown  paid  to  the  amount  of  more  than  a  hundred  thouland  pounds 
fterling ;  and  we  are  told  of  Cleopatra’s  pofieffing  one  worth  tour- 
fcore  thoufand  pounds  of  our  money :  pearls  ot  fuch  vaft  lizes  as 
thefe  are  as  rare  as  the  great  diamonds;  but,  as  among  dia¬ 
monds,  there  are  a  conlidcrable  number  which,  though  very  lhort 
of  this,  are  of  great  value.  Thefineft,  and  what  is  called  the  true 
fhape  of  the  pearl,  is  a  perfed  round  ;  but  if  pearls  ot  a  confiderable 
fize  are  of  the  fhape  of  a  pear,  as  is  not  unfrequently  the  cale,  they 
are  not  lefs  valued,  as  they  ferve  for  ear  rings  and  otnerbrnaments. 
Their  colour  ought  to  be  of  a  pure  white,  and  that  not  a  dead  and 
lifelefs,  but  a  clear  and  brilliant  one  ;  they  mufi  be  perfectly  free 
from  any  foulnefs,  fpot,  or  ftain, and  their  furfaces  mult  be  naturally 
fmooth  and  glofly,  for  they  bring  their  natural  polifh  with  them, 
which  art  is  not  able  to  improve. 

All  pearls  are  formed  ot  the  matter  of  the  Ihell,  and  confift  ot  a 
number  of  coats  fpread  with  petted  regularity  over  one  another,  in 
the  manner  of  the  feveral  coats  of  an  onion,  or  like  the  feveral  Itrata 
of  the  ftones  found  in  the  bladders  or  ftomachs  of  animals,  only 
much  thinner.  It  is  obferved  that  the  whiteft  pearls,  brought  into 
Europe,  contrail  a  yellownefs  on  the  furface,  which  no  art  can  re¬ 
cover  ;  but  there  is  a  way  of  taking  off  the  whole  outer  coat  of  the 
pearl,  in  which  cafe  the  fecond  furface,  which  is  as  bright  as  the  ori¬ 
ginally  external  one,  preferves  it’s  beauty  for  a  long  time.  This, 
however,  is  a  very  nice  operatidn  to  perform,  and  at  beft  greatly 
diminilhes  the  value  of  the  pearl  by  taking  from  it’s  fize  and  weight. 
It  is  faid,  that  thofe  pearls  which  have  fomewhat  of  a  yellowifh  caff 
never  alter,  nor  ever  lofe  their  luftre  ;  and  if  this  be  true,  the  an¬ 
cients,  who  preferred  thofe  which  were  a  little  yellowilh  to  theper- 
fe&ly  white  ones,  had  great  reafon  on  their  fide. 

The  little  protuberances,  like  warts,  which  we  fee  rifing  in  he- 
mifpherical  figures  from  the  furfaces  of  {hells,  are  evidently  of  the 
-  /ftf/7-kind,  only  not  detached  :  when  thefe  are  of  a  good  colour,  and 
tolerably  large,’ our  workmen  cut  them  out,  and  make  fomethingof 
them  under  the  name  of  wens  of  pearls. 

This  valuable  article  of  commerce  is  not  the  produCt  of  any  pe¬ 
culiar  part  of  the  world.  The  Eaft-lndies  and  America  produce 
pearl  fhell -fifh  in  abundance,  and  it  is  found  with  good  pearls  in 
many  parts  of  Europe.  1  he  coaffs  of  the  illand  of  Geylon  afford 
pearls  luperior  to  thole  of  all  the  Eaft  in  the  beauty  ot  their  colour, 
but  there  are  no  very  large  ones  found  there.  I  he  Perlian  gulf 
abounds  with  the pearl-fjb,  and  fifheries  are  eftablifheri  on  the  coaffs 
of  the  feveral  iilands  in  it.  In  America,  there  are  fifheries  in  the 
gulf  of  Mexico,  and  along  the  coaft  of  Terra  Firma,  all  which  yield 
confiderable  advantage.  I  he  European  pearls  are  principally  found 
on  the  coaffs  of  Scotland,  and  the  neighbouring  parts.  I  he  pearls 
met  with  in  apothecaries’  fhops  are  of  various  kinds,  all  that  are 
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unfit  for  the  jewellers’ purpofes  coming  thither  ;  confequently  fome 
of  the  rough  and  ill-fhaped  pearls,  and  thofe  of  bad  colours,  are 
at  times  to  be  met  with  there;  though  the  generality  are  what 
are  only  too  fmall  for  working  into  toys,  &c.  Thefe,  after  lcvi- 
gation,  make  an  impalpable  powder,  which  is  much  talked  of  as  an 
ingredient  in  what  is  called  pearl- cordials;  bm  moft  bf  the  apothe¬ 
caries  ufe  only  levigated  oyfter-fhell  under  it’s  name. 

Manner  of  fijhhig  for  Pearls  in  the  Eajl  Indies.  There  are  two 
feafons  for/e«W-fiihing,  the  firft  is  in  March  and  April,  and  the  laff 
in  Auguff  and  September  ;  and  the  more  rain  there  falls  in  the  year, 
the  more  plentiful  are  thefe  fifheries.  At  the  beginning  of  the  fea- 
fon  there  are  fometimes  two  hundred  and  fifty  barks  on  the  banks  ; 
the  larger  barks  having  two  divers,  and  the  fmaller  one.  Each  bark 
puts  off  from  fhore  at  fun-r,fe,  with  a  land-breeze,  which  never 
fails ;  and  returns  again  by  a  fca-breeze,  which  fucceeds  it  about 
noon.  As  foon  as  the  barks  arrive  at  the  place  where  the  fifh  lie, 
and  have  caff  anchor,  each  diver  binds  a  ftone  fix  inches  thick,  and 
a  foot  long  under  his  body  ;  which  ferves  him  as  ballaff,  prevents 
his  being  driven  away  by  the  motion  of  the  water,  and  enables  hint 
to  walk  more  fteadily  under  the  waves,  They  alfo  tie  another  very- 
heavy  ftone  to  one  foot,  by  which  they  are  fpeedily  funk  to  the  bot¬ 
tom  of  the  fea  :  and  as  the  oyfters  are  ufually  firmly  faftened  to  the 
rocks,  they  arm  their  hands  with  leathern  mittens  to  prevent  their 
being  wounded  in  pulling  them  violently  off;  but  this  talk  fome 
perform  with  an  iron  rake.  In  the  laft  place,  each  diver  carries 
down  with  him  a  large  net  in  the  manner  of  a  fack,  tied  to  his 
neck  by  a  long  cord,  the  other  end  of  which  is  faftened  to  the  fide 
of  the  bark.  The  net  is  to  hoift  the  oyfters  gathered  from  the  rock, 
and  the  cord  is  to  pull  up  the  diver  when  his  bag  is  full,  or  he  wants 
air.  See  the  article  Diving. 

In  this  equipage  he  fometimes  precipitates  himfelf  fixity  feet  under 
water  ;  and  as  he  has  no  time  to  lofe,  he  no  fooner  arrives  at  the  bot¬ 
tom,  than  he  begins  to  run  from  fide  to  fide,  tearing  up  all  the 
oyfters  he  meets  with,  and  cramming  them  into  his  budget. 

At  whatever  depth  the  divers  are,  the  light  is  fo  great  that  they 
eafily  fee  whatever  pafies  in  the  fea  ;  and  to  their  great  confternation 
fometimes  perceive  monftrous  fifties,  from  which  all  their  addrefs  in 
muddying  the  water,  See.  will  not  always  fave  them,  but  they  un¬ 
happily  become  their  prey  :  and  of  all  the  dangers  of  the  fifhery, 
this  is  one  of  the  greateft  and  moft  ufual.  The  beft  divers  will 
keep  under  water  near  half  an  hour,  and  the  reft  do  not  ftay  lefs 
than  a  quarter.  During  this  time  they  hold  their  breath  with¬ 
out  the  ufe  of  oils,  or  any  other  liquors ;  only  acquire  the  habit  by 
long  practice.  When  they  find  themfelves  ftreightened,  they  puil 
the  rope  to  which  the  bag  is  faftened,  and  hold  faft  by  it  with  both 
hands  ;  when  thofe  in  the  bark,  taking  the  fignal,  heave  them  up 
into  the  air,  and  unload  them  of  their  fifh,  which  is  fome'.imes  five 
hundred  oyfters,  and  fometimes  not  above  fifty.  Some  of  the  divers 
need  a  moment’s  refpite  to  recover  their  breath  ;  others  jump  in 
again  inflantly,  continuing  this  violent  exercife  without  intermif- 
fion  for  feveral  hours. 

Manner  of  fijhmg for  Pearls  in  America.  The  firft  to  whom  the 
I ndians  made  this  valuable  difeovery,  was  Bafco  N  unez  de  Balboa, 
who  in  his  paflagefor  making  further  difeoveriss  on  the  South-fea, 
wasprefented  with  fome  pearls  by  Tumaco,  an  Indian  Prince.  At 
prefen t  they  are  found  in  fuch  plenty,  that  there  are  few  perfons  of 
fubftance  near  Panama,  who  do  not  employ  all,  or,  at  leaft,  part  of 
their  flaves  in  this  fifhery,  the  manner  ot  which  not  being  commonly- 
known,  it  will  not  be  improper  to  deferibe  it  here. 

The  owners  of  the  negroes  employ  the  moft  proper  perfons  for 
this  fifhery,  which  being  performed  at  the  bottom  of  the  fea,  they 
mult  be  both  expert  fwimmers,  and  capable  of  holding  their  breath 
a  long  time.  1  hefethey  fend  to  the  iflands,  where  they  have  hut9 
built  for  their  lodgings,  and  boats  which  hold  eight,  ten,  or  twenty 
negroes  under  the  command  of  an  officer.  In  thefe  boats  they  go 
to  fuch  parts  as  are  known  to  produce  pearls,  and  where  the  depth 
of  the  water  is  not  above  ten,  ^yvelve,  or  fifteen  fathom.  Here  they 
come  to  an  anchor,  and  the  negroes  having  a  rope  faftened  round 
their  bodies,  and  the  other  end  to  the  fide  of  the  boat,  they  take 
with  them  a  fmall  weight  to  accelerate  their  finking,  and  plunge 
into  the  water.  On  reaching  the  bottom  they  take  up  an  oyfter, 
which  they  put  under  the  left  arm  ;  the  fecond  they  hold  in  their 
left  hand,  and  the  third  in  their  right ;  with  thefe  three  oyfters,  and 
fometimes  another  in  their  mouth,  they  rife  to  breathe,  and  put 
them  in  a  bag.  When  they  have  refted  themfelves  awhile,  and  re¬ 
covered  their  breath,  they  dive  a  fecond  time  :  and  thus  continue, 
till  they  have  either  completed  their  talk,  or  their  ftrength  fails  them. 
Every  one  of  thefe  negro  divers  is  obliged  daily  to  deliverhis  mailer 
a  certain  fixed  number  of  pearls;  fo  that  when  they  have  got  the 
requifitc  number  of  oyfters  in  their  bag,  they  begin  to  open  them, 
and  deliver  the  pearls  to  the  officer,  till  they  have  made  up  the  num¬ 
ber  due  to  their  mailer;  and  if  the  pearl  be  but  formed,  4t  is  fuffi- 
cient,  without  any  regard  to  it’s  being  fmall  or  faulty.  1  he  re¬ 
mainder  however  large  and  beautiful,  are  the  negro’s  own  property, 
nor  has  the  mailer  the  leaft  claim  to  them,  the  flaves  being  allowed 
to  fell  them  to  whom  they  pleafe,  though  the  mailer  generally  pur- 
chafes  them  at  a  very  fmall  price. 

Thefe  negroes  cannot  every  day  make  up  their  number,  as  in  ma¬ 
ny  of  the  oyfters  the  pearl  is  not  at  all,  or  but  imperfectly  formed,  or 
the  oyfter  is  dead,  whereby  the  pearl  is  fo  much  damaged  as  to  be  of 
no  value;  and  as  no  allowance  is  made  for  fuch  pearls ,  they  mull 
make  up  their  number  with  others. 

Befides  the  toil  of  this  fifhery,  from  the  oyfters  ftrongly  adhering 
to  the  rock,  they  are  alfo  in  no  fmall  danger  from  fome  kinds  of 
fifh,  which  either  feize  the  negroes,  or  by  ftriking  on  them,  crufh 
them  by  their  weight  againlt  the  bottom-  Every  negro,  to  defend 
himfelf  aeainft  thefe  animals,  carries  with  him  a  fliarp  knife,  with 
b  a8  g  which 
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which  if  the  fifli  offers  to  affault  him,  he  endeavours  to  ftrike  it  in 
a  part  whete  it  has  no  power  to  hurt  him  ;  on  which  the  fifh  imme¬ 
diately  flies.  The  officers  keep  a  watchful  eye  tin  thofe  voracious 
creatures,  and,  on  difcovering  them,  fhake  the  ropes  fattened  to  the 
negroes’  bodies,  that  they  may  be  upon  their  guard  ;  many,  on  the 
divers  being  in  danger,  have  thrown  themfelves  into  the  water, 
with  the  like  weapon,  and  haften  down  to  their  defence:  but  too 
often  all  their  dexterity  and  precaution  is  not  fufficient  to  protect  . 
the  diver  from  being  devoured  by  thefe  fifh,  or  lofing  one  of  his 
legs  or  arms  by  their  bite1,  Several  fchemes  have  been  pradtifed  to 
prevent  fuch  melancholy  accidents ;  but  they  have  hitherto  proved 
quite  ineffectual. 

The  pearls  of  thefe  fifheries  are  generally  of  a  good. water,  and 
fome  very  remarkable  both  in  their  fhape  and  fize  :  but  there  is  a 
difference  in  their  water  and  colours ;  fome  being  highly  valuable, 
and  others  as  remarkably  defective.  Some  of  thefe  pearls ,  though 
indeed  but  few,  are  fent  to  Europe,  the  greateft  part  being  carried 
to  Lima  ;  where  the  demand  for  them  is  very  great,  being  not  only 
univerfally  worn  there  by  all  perfons  of  rank,  but  alfo  fent  from 
thence  into  the  inland  parts  of  Peru. 

Artificial  pearls  are  made  by  reducing  feed  -pearls  to  a  pafte,  by 
means  of  a  chemical  preparation  called  the  mercurial  water,  mak¬ 
ing  the  beads  in  filver  moulds,  boring  them  with  a  hog’s  brittle, 
and  drying  them  in  a  clofed  glafs  in  the  fun. 

Beads,  in  imitation  of  pearls ,  are  alfo  made  of  wax,  and  covered 
with  the  fcales  of  feveral  kinds  of  fifhes. 

Mother  of  Pearl,  is  the  {hell,  not  of  the  pearl  oytter,  but  of 
another  fea-fifh  of  the  oytter  kind.  This  fhell  on  the  inttde  is  ex¬ 
tremely  fmooth,  and  of  the  whitenefs  and  water  of  pearl  itfelf ;  and 
it  has  the  fame  luttre  on  the  outfide,  after  the  firft  laminae  or  fcales 
have  been  cleared  off  with  aqua-fortis,  and  the  lapidary’s  mill. 
Mother  of  pearl  is  ufed  in  inlaid  works,  and  in  feveral  toys,  as  fnuff- 
boxes,  Sec. 

Pearl -ajhes  is  a  kind  of  fixed  alkaline  falts,  prepared  chiefly  in 
Germany,  Rullia,  and  Poland,  by  melting  the  falts  out  of  the  afhes 
of  burnt  wood  ;  and  having  reduced  them  again  to  drynefs,  evaporat¬ 
ing  away  the  moifture,  and  calcining  them  for  a  confiderable  time  in 
a  furnace  moderately  heated.  The  goodnefs  of  pearl- afhes  mutt  be 
diftinguifhed  by  the  uniform  and  white  appearance  of  them:  they 
arefubjedl,  however,  to  a  common  adulteration,  not  eafily  diftinguifh- 
able  by  the  appearance,  which  is  done  by  the  addition  of  common 
fait.  In  order  to  difeover  this  fraud,  take  a  fmall  quantity  of  the 
fufpedled  fait,  and  after  it  has  been  foftened  by  lying  in  the  air,  put 
it  "ver  the  fire  in  a  ihovel :  if  it  contains  any  common  fait,  a  crack¬ 
ling  and  kind  of  flight  explofion  will  take  place,  as  the  fait  grows 
hot.  See  Pot -afhes. 

PEBBLES,  calculi ,  in  natural  hiftory,  a  genus  of  foffils,  diftin¬ 
guifhed  from  the  flints  and  homochroa,  by  their  having  a  variety  of 
colours.  Thefe  are  defined  to  be  ftones,  compofed  of  a  cryftalline 
matter,  debafed  by  earths  of  various  kinds  in  the  fame  fpecies,  and 
then  fubjedt  to  veins,  clouds,  and  other  variegations  ;  ufuaily  formed 
by  incruttation  round  a  central  nucleus,  but  fometimes  the  effedf  of  a 
fimple  concretion,  and  veined  like  the  agates,  by  the  difpofition 
which  the  motion  of  the  fluid  they  are  formed  in  gave  their  diffe¬ 
rently  coloured  fubftances. 

PECCANT,  in  medicine,  an  epithet  given  to  the  humours  of  the 
body,  when  they  offend  either  in  quantity  or  quality,  i.  e.  when 
they  are  either  morbid,  or  in  too  great  abundance.  Mott  difeafes 
arife  from  peccant  humours,  which  are  either  to  be  corrected  by  al¬ 
teratives  and  fpecifics,  or  elfe  to  be  evacuated. 

PECCANT,  in  law,  wrong,  or  contrary  to  form. 

PECTEN,  in  natural  hiftory.'  See  the  article  CoMB-y^J. 

PECTINEUS,  or  Pectinjeus,  in  anatomy,  the  third  of  the 
fifteen  mufcles  of  the  thigh  ;  fo  called,  becaufe  it  has  it’s  origin 
in  the  fore-part  of  the  os  pedinis,  See  Plate  148,  fig.  2,  n.  35. 
It’s  infertion  is  in  the  thigh,  under  the  left  trochanter.  The  pecli- 
neus ,  with  the  pfoas  and  iliacus,  draw  the  thigh  forward,  and,  of 
confequence,  bend  it. 

PECTORAL,  fomething  relating  to  the  breaft,  peftus. 

P eft  oral,  is  alfo  an  epithet  for  medicines  good  in  the  diforders  of 
the  breaft  and  lungs.  Their  ordinary  intention  is,  either  to  attenuate 
or  thicken  the  humours  of  thefe  parts,  and  to  render  them  fit  to  be 
expedorated  or  fpit  out. 

The  pettoral  decodion  of  the  college  is  as  follows  :  Take  barley, 
raifins  ttoned,  figs,  of  each  two  ounces;  of  liquorice-roqt,  half, 
an  ounce;  of  water,  two  quarts.  Boil  the  water  firft  with  the 
barley,  then  add  the  raifins;  and  afterwards,  towards  the  latter, 
end  of  the  decodion,  the  figs  and  liquorice ;  the  decodion  is  fully 
ended  when  one  quart  only  of  liquor  is  left  after,  draining. 

PECTORALIS  internus ,  in  anatomy,  i.  e.  triangularis  fterni, 

Pectoralis  major.  This  mufcle  rifes  in  a  radiated  manner 
from  the  anterior  and  inferior  part  of  the. clavicle,  then  from  the 
tternum,  and  at  the  lower  part  from  the  third,  fourth,  and  fifth  ribs, 
.from  the  cartilage,  and  partly  from  the  bony  portion  of  the  fixth  rib  ; 
then  paffes  towards  the  arm,  with  it’s  upper  edge  contiguous  to  the 
deltoid,  betwixt  which  two  the  cephalic  vein  nas  it’s  courfe ;  near 
it’s  infertion  the  peEloralis  doubles  in,  on  it’s  lower  edge,  and  form^ 
a  pofterior  and  anterior  lamella  ;  then  it  runs  to.  be  inferted  into  the 
anterior  part  of  the  bigeps  groove.  This  mufcle  is  partly  a  rotator 
of  the  arm,  but  it’s  great  ufe  is  ;o  bring  it  forward,  clofe  to  the  body, 

Pectoralis  minor.  Some  call  it  ferratus  anticus  minor:  it 
lies  beneath  the  peEloralis  major.  It  rifes  by  three  digitations  from 
the  third,  fourth,  and  fifth  ribs,  then  paffes  obliquely  upwards 
and  outwards,  and  joins  with  the  (hort  head  of  the  biceps,  to 
be  inferted  into  the  carotid  procefs  of  the  fcapula.  Some  make 
this  a  mufcle  of  the  fcapula,  others  of  respiration,  according  as 
they  make  the  one  or  other,  termination  the  fixed  point. 

PECULATE,  in  civil  law,  the  crime  of  embezzling  the  public 


money,  by  a  perfon  intruded  with  the  receipt,  management,  or  cuf- 
tody  thereof.  This  term  is  alfo  ufed  by  civilians  for  a  theft,  whether 
the  thing  be  public,  fifeal,  facred,  or  religious. 

PECULIAR,  in  the  canoti  law,  a  particular  parifh,  or  church, 
which  hath  jurifdidlion  within  itfelf,  for  probate  of  wills,  Sec.  exempt 
from  the  ordinary  of  the  diocefe,  and  the  bifhops  courts.  The 
king’s  chapel  is  a  royal  peculiar,  exempt  from  all  fpiritual  jurifdic- 
^iion,  and  referved  to  the  vifitation  and  immediategovernment  of  the 
king  himfelf,  who  is  fupreme  ordinary.  Peculiars  of  the  archbi- 
Ihops  are  exclufive  of  the  bifhops  and  archdeacons. 

It  is  an  ancient  privilege  of  the  fee  of  Canterbury,  that  wherefo- 
ever  any  manners  or  advowfons  do  belong  to  it,  they  forthwith 
become  exempt  from  the  ordinary,  and  are  reputed  peculiars.  In 
the  province  of  Canterbury  there  are  more  than  a  hundred  fuch  pc - 
culiars. 

Befides  thefe,  there  are  fome  peculiars  belonging  to  deacons,  chap¬ 
ters,  and  prebendaries,  which  are  only  exempt  from  the  jurifdidlion 
of  the  archdeacon :  thefe  are  ejerived  from  the  bifhops,  who  may 
vifit  them,  and  to  whom  therve  lies  no  appeal. 

PEDAGOGUE,  or  Pedagogue,  (from  'sraiJav  aymy^,  pucrorum 
duElor,  leader  of  boys,)  a  tutor  or  matter,  to  whom  is  committed  the 
difeipline  and  direction  of  a  fcholar,  to  be  inftru&ed  in  grammar, 
and  other  arts.  The  name  is  now  ufed  in  derifion. 

PEDANT,  a  fchoolmafter  or  pedagogue,  who  profeffesto  inftrqdfc 
and  govern  youth,  and  teach  them  humanities  and  the  arts. 

Pedant  is  alfo  ufed  for  a  rough  unpoliflied  man  of  letters,  who 
makes  an  impertinent  ufe  of  the  fciences,  and  abounds  in  unfeafon- 
able  criticifms  and  obfervations.  Dacier  defines  a  pedant ,  a  perfon 
who  has  more  reading  than  good  fenfe. 

Pedants  are  people  ever  armed  with  quibbles  and  fyllogifms  ;  they 
breathe  nothing  but  difputation  and  chicanery,  and  purfue  a  propofi- 
tion  to  the  laft  limits  of  logic. 

Malebranche  deferibes  a  pedant  as  a  man  full  of  falfe  erudition, 
who  makes  a  parade  of  his  knowlege,  and  is  ever  quoting  fome 
Greek  or  Latin  author,  or  hunting  back  to  a  remote  etymology. 
Take  the  following  lines  as  chara&eriftical  of  a  pedant : 

“  Diminutive,  and  my  defedtive  flave, 

Reach  hither  my  corps  veftiture  immediately : 

’Tis  my  complacency  that  veft  to  have, 

T’infconce  my  body  from  frigidity 
i.  e.  Boy,  go  fetch  my  cloak,  to  fereen  me  from  the  cold. 

PEDANTRY,  the  quality  or  manner  of  a  pedant. 

PEDESTAL,  in  archite&ure.  Refer  to  the  Syftem,p.  162.  See 
alfo  Plate  159,  fig.  40.  T. 

Pedestals  offiatues,  are  fuch  as  ferve  to  fupport  ftatues  of  figures. 
Their  form  and  charadter,  &c,  are  to  be  extraordinary  and  ingenious, 
far  from  the  regularity  and  fimplicity  of  the  pedejlals  of  columns. 

PEDIiEUS,  in  anatomy,  the  fecond  of  the  extenfor  mufcles  of 
the  foot,  having  it’s  origin  in  the  lower  of  the  perone  and  annular 
ligament;  and  being  divided  into  four  tendons,  which  are  inferted 
into  the  external  part  of  the  firft  articulation  of  the  four  toes.  It’s 
ufe  is  to  extend  the  foot,  together  with  the  firft  of  the  extenfors, 
called  the  extenfor  communis. 

PEDICLE,  or  Peduncle,  among  botanifts,  that  part  of  a  ftalk 
which  immediately  fuftains  the  leaf  of  a  flower  or  fruit,  and  is 
commonly  palled  a  foot-ftalk. 

PEDIMENT,  in  architedlurp,  a  kind  of  low  pinnacle ;  ferving 
to  crown  porticoes,  or  finifti  a  frontjfpiece :  and  placed  as  an  orna¬ 
ment  over  gates,  doors,  windows,  niches,  altars,  Sec .  See  Plate  157, 
fig.  24. 

The  pinnacles  of  the  ancient  houfes,  Vitruvius  obferves,  gave 
,  architects  the  firft  idea  of  this  noble  part ;  which  ftilt  retains  the 
appearance  of  it’s  original, 

The  parts  of  the  pediment  are,  the  tympanum  and  it’s  cornice. 
The  firft  is  the  pannel  naked,  or  area  of ,  the  pediment,  reprefented  by 
A,  in  Plate  159 >  fig-  40,  inclofed  between  the  cornice,  which  crowns 
it,  and  the  entablature,  which  ferves  it  as  a  bafe,  or  focle. 

Architects  have  taken  a  great  deal  of  liberty  in  the  form  of  this 
member ;  nor  do  they  vary  lefs  as  to  the  proportion  of  the  pediment. 
The  moft  beautiful,  according  to  Daviler,  is  that  where  it’s  height 
is  about  one-fifth  of  it’s  bafe. 

It  is  deferibed  thus :  divide  the  line  ab  [Plate  159,  fig.  4.0,)  which 
is  the  length  of  the  bafe,  into  two  equal  parts,  in  the  point  c,  by 
1  means  of  the  perpendigular/fl;  in  this  perpendicular  take  the  part 
,  ed  equal  to  a  c;  and  from  the  pqint  d,  as  a  center,  deferibe  the -arch 
aeb.  The  point  of  the  perpendicular,  cut  in  e,  will  be  the  top  of 
the  pediment  aeb;  and  the  cornice,  and  the  triangular  fpace  in- 
'  eluded  therein,  the  tympanum. 

The  pediment  is  ufuaily  triangular,  and  fometimes  an  equilateral 
triangle ;  this  is  alfo  called  a  pointed  pediment.  Sometimes  it  is  cir¬ 
cular  ;  though  Felibien  obferves,  that  we  have  no  inftance  of  round 
pediments  in /the  antique,  befides  thofe  in  the  chapels  of  the  Rotundo. 
Sometimes  it’s  upper  cornice  is  divided  into  three  or  four  Tides,  or 
right  lines ;  fometimes  the  cornice  is  cut,  oif  open  a-top,  which  is 
an  abufe  introduced  by  the  moderns,  particularly  by  Michael  Angelo. 
Sometimes  the  pediment  is  formed  of  a  couple  of  Scrolls,  or  wreaths, 
like  two  confoles  joined  together-.  .See  the  article  Cqnsppe. 

Sometimes,  again,  the  pediment,  is  without  bafe,  or  it’s  lower 
cornice  is  cut  out,  all  but  what  is  .beftbwed  on  two  columns,  or  pi- 
lafters,  and  on  thefe  an  arch,  or  fweep,  raifed,  in  lieu  of  an  entabla¬ 
ture:.  of  which  Serlio  gives  an  inftance  in  the  antique,  in  a  Corin¬ 
thian  gate  at  Foligny,  in  Umbria;  and  Daviler  a  more  modern  one, 
in  the  church  of  St.  Peter,  at  Rome. 

Under  this  kind  of  pediments  do  alfo  come  thofe  little  arched  cor¬ 
nices  which  form  pediments  oyer  doors  and  windows,  fupported  by 
two  confoles,  in  lieu  either  of  entablature  or  columns. 

1  Sometimes  the  tympanum  of  the  pediment  is  cut  out,  or  left  open, 
to  let  in  light ;  as  we  fee  under  the  portico  of  the  Capitol  at  Rome. 
4  -  ‘  Laftly, 
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Laltly,  this  open  pediment  is  fometimes  triangular,  and  enriched  with 
feulpture,  as  roles,  leaves,  &c.  as  we  find  in  mod  of  the  Gothic 
churches. 

M.  le  Clerc  obferves,  that  the  modiliions  in  the  cornice  of  the 
pediment  fhould  always  anfwer  exactly  over  thofe  of  the  entablature, 
indeed  Vitruvius  fays,  the  ancients  did  not  allow  any  modiliions 
at  all  in  pediments. 

A  pointed  pediment  may  crovrn  three  arches  ;  but  a  circular  pediment 
can  only  crown  one  agreeably. 

PEDOMETER,  called  alfo perambulator  and  way-wifer,  is  a  me¬ 
chanical  inftrument,  in  form  of  a  watch,  confifting  of  various 
wheels,  withteeth,  catching  in  one  another,  all  difpofed  in  the  fame 
plane  ;  which,  by  means  of  a  chain,  or  firing,  faltened  to  a  man’s 
foot,  or  to  the  wheel  of  a  chariot,  advance  a  notch  each  fiep,  or 
each  revolution  of  the  wheel,  fo  that  the  number  being  marked  on 
the  edge  ot  each  wheel,  one  may  number  the  paces,  or  meafure  ex¬ 
actly  the  diftance  from  one  place  to  another.  It  is  fometimes  ufed 
for  the  common  furveying- wheel,  in  meafuring  roads. 

PEDRERO,  Peterero,  or  Paterero,  a  fmall  piece  of  ord¬ 
nance,  ufed  on  board  fhips,  for  the  difeharging  of  nails,  broken 
iron,  or  partridge  fhot,  on  an  enemy  attempting  to  board.  They 
are  generally  open  at  the  breech,  and  their  chamber  made  to  take 
out  to  be  loaded  that  way,  inftead  of  at  the  muzzle. 

PEDUNCULI  cercbelli,  in  anatomy,  three  medullary  proceffes  of 
the  cerebellum,  whereby  that  parr  is  joined  to  the  medulla  ob¬ 
longata.  The  two  firft  proceffes  goto  theteftes;  the  fecond  dirc&ly 
from  the  cerebellum  to  the  medulla  oblongata,  decollating  the  for¬ 
mer,  and  faftening  the  procclTus  annularis;  the  third,  fpringing 
from  the  hinder  procefs  of  the  cerebellum,  is  inferted  into  the  me¬ 
dulla  oblongata,  looking  like  an  additional  chord  to  it. 

PEE,  in  mining,  is  uled  for  the  place  where  two  veins  meet  and 
crofs  one  another,  thus-f- 

PEEK,  in  the  fea- language,  a  term  ufed  in  various  fenfes  ;  e.  g. 
an  anchor  is  faid  to  be  a-peek ,  when  the  Ihip,  being  about  to  weigh, 
comes  over  her  anchor,  fo  that  the  cable  hangs  perpendicularly  be¬ 
tween  the  haufe  and  the  anchor  ;  the  banging  ot  a  lhip  into  which 
polition  thev  call  heaving  a-peek. 

A  (hip  is  faid  to  ride  a-peek ,  when,  lying  with  her  main  and  fore 
yards  hoifed  up,  one  end  of  her  yards  is  brought  down  to  the  ihrouds, 
and  the  other  raifed  up  on  end ;  which  is  chiefly  done  when  fhe  lies 
at  refi  in  rivers,  left  other  fhips,  falling  foul  of  her,  fhould  break 
her  yard^ 

Peek  is  alfo  ufed  for  the  room  in  the  hold,  from  the  bitts  for¬ 
ward  to  the  ftem  :  in  this  place  men  of  war  keep  their  powder,  and 
merchantmen  their  victuals. 

PEER,  in  general,  figrti  fies  an  equal,  or  one  of  the  fame  rank 
and  ftation. 

The  term  peers  is  now  applied  to  thofe  who  are  impannelled  in 
an  inqueft  upon  a  perfon  tor  convicting  or  acquitting  him  of  any 
offence  laid  to  his  charge  ;  and  the  reafon  why  the  jury  is  fo  called, 
is,  becaufe  by  the  common  law,  and  the  cuftom  of  this  kingdom, 
every  perfon  is  to  be  tried  bv  his  peers  or  equals,  a  lord  by  the  lords, 
and  a  commoner  by  commoners. 

Peer  of  the  realm,  a  noble  lord  who  has  a  feat  and  vote  in  the 
houfe  of  lords,  which  is  alfo  called  the  houfe  of  peers.  Thcfe  lords 
are  called  peers,  becaufe,  though  there  is  a  diftintfion  of  degrees  in 
our  nobility,  yet  in  public  adtions  they  are  equal,  as  in  their  votes 
in  parliament,  and  In  trying  any  nobleman  or  other  perfon  impeach¬ 
ed  by  the  commons,  &c.  Seethe  article  Parliament. 

PEERAGE,  the  dignity  of  a  peer,  attached  to  a  duchy,  earldom, 
barony,  or  the  like. 

PEERESS,  a  woman  who  is  noble  by  defeent,  creation,  or  mar-  ' 
riage. 

A  woman  noble  by  creation  or  defeent,  marrying  one  under  the 
degree  of  nobility,  Itili  remaineth  noble,  but  if  the  be  noble  by  mar¬ 
riage  only,  the  lofeth  her  dignity  if  the  marry  afterwards  a  com¬ 
moner:  though  not  if  the  fecond  hutband  is  noble,  and  inferior  in 
dignity  to  the  firft  hutband  ;  and  by  the  courtefy  of  England,  wo¬ 
men  noble  by  marriage  always  retain  their  nobility.  A  countefs  or 
baronefs  may  not  be  arretted  for  debt  or  trefpafs ;  for  though,  in  re- 
fpe61  of  their  fex,  they  cannot  fit  in  parliament,  they  are  neverthe- 
lefs  peers  of  the  realm,  and  (hall  be  tried  by  their  peers.  See. 

PELAGIANS,  a  Chriftian  fe£t  who  appeared  about  the  latter 
end  of  the'fourth,  or  the  beginning  of  the  fifth  century. 

Pelagius,  the  author  of  this  feet,  was  born  in  Wales,  and  his 
name  was  Morgan,  which  in  the  Welfh  language  lignifies  fea-born  ; 
from  whence  he  had  his  Latin  name  Pelagius.  Some  of  our  ancient 
hiftorians  pretend  that  he  was  abbot  of  Bangor  ;  but  this  is  impofli- 
ble,  becaufe  the  Brftifh  monafteries  were  of  a  later  date.  St.  Aultin 
gives  him  the  character  of  a  very  pious  man,  and  a  Chriftian  of  no 
vulgar  rank  :  according  to  the  fame  father,  he  travelled  to  Rome, 
where  he  alfociated  himfelf  with  perfons  of  the  greateft  learning  and 
figure;  and  wrote  his  commentaries  on  St.  Paul’s  Epiftles,  and  his 
letters  to  Melania  and  Demetrias ;  but  being  charged  with  hcrefy ,  he 
left  Konye  and  went  into  Africa,  and  from  thence  to  Jerufaiem, 
where  he  fettled.  He  died  forhewhere  in  the  ealt,  but  wnere  is  un¬ 
certain.  {le  was  charged  with  maintaining  the  following  dodlrines: 

That  Adam  was  by  nature  mortal,  and  whether  he  had  finned  or 
not,  would  certainly  have  died.  2.  That  the  confequcnces  of 
Adam’s  fin  were  confined  to  his  own  perfon.  3.  That  new-born 
infants  are  in  the  fame  condition  with  Adam  before  the  fall.  4. 
That  the  law  qualified  men  for  the  kingdom  of  heaven,  and  was 
founded  upon  equal  promifes  with  the  gofpel.  5.  That  the  general 
rtiurreclion  of  jthe  dead  does  not  fol'ow  in  virtue  of  our  Saviour’s 
refurre&ion.  6.  That  the  grace  of  God  is  given  according  to  our 
merits.  7.  That  this  grace  is  not  granted  for  the  performance  of 
every  moral  adt ;  the  liberty  of  the  will,  and  information  in  points 
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-  °f  being  fufficient’  &c-  Pelagius’s  fentifnents  w^recondcm- 
ned  by  feveral  councils  in  Africa,  and  by  a  fynod  at  An-ioch. 

Awj-Pelagi  ans,  are  fuch  as  retain  fome  tindture  of  Pelagianifm. 

.  The  leading  principles  of  thefemi -pelagians  were  the  five  follow¬ 
ing:  1.  1  hat  God  did  not  difpenfe  his  grace  to  one  more  than  an¬ 
other  in  confequenceof  predeftination,  i.  e.  an  eternal  and  abfolute 
decree,  but  was  willing  to  fave  all  men,  if  tiiey  complied  with  the 
terms  of  his  gofpel.  2.  That  Chrift  divd  for  all  men.  3.  That 
the  grace  purchafed  by  Chrift,  and  necelfary  to  faivation,  was  of¬ 
fered  to  all  men,  4.  That  man.  before  he  received  grace,  was  ca¬ 
pable  of  faith  and  holy  delires.  5.  T  hat  man  was  born  free,  and 
was  confequently  capable  of  refilling  the  influences  of  grace,  ot  of 
complying  with  it’s  fuggeftions. 

I  ELI  CAN ,  in  orni  holngv,  a  genus  of  birds  of  the  order  of  the 
anfeies,  the  beak  of  which  is  (trait,  with  a  hooked  point :  it  has  un¬ 
der  the  bill  a  lax  membrane  extended  alfo  to  the  throat,  which  makes 
a  large  bag  or  fack.  Mr.  Edwards,  who  delcribesa  pelican  brought 
from  the  Cape  of  Good  Hope,  fays,  he  faw  it’s  keeper  put  his  head 
into  the  bag  or  pouch,  and  that  another  man’s  head  might  have  been 
put  in  with  it.  The  common  pelican  is  of  a  greyifli  white,  except 
i  t  s  neck,  which  looks  a  little  yellowifh,  and  the  middle  of  the  back 
feathers  are  blackilb ;  it’s  feet  are  webbed,  as  in  the  duck  orgoofe. 

A  lingular  thing  in  this  bird  is,  that  it’s  bones  are  fo  lid,  containing 
no  marrow,  and  are  alfo  pellucid.  That  Mr.  Edwards  faw,  feemed 
to  hi  m  to  be  more  than  double  the  fize  of  the  largeft  fwan.  From 
the  phrafe,  “  like  a  pelican  in  the  wildernefs,”  (pf.  cii.  6,)  fome  ima¬ 
gine  that  place  to  be  the  proper  habitanon  of  the  pelican  ;  but  the 
pfalmift  only  alludes  to  the  pelican  in  the  wildernefs,  as  deferip-  • 
tive  of  his  difticfled  and  forlorn  ftate,  being  in  a  place  where  there 
is  danger  of  perifhing  for  want  of  food  ;  that  of  the  pelican  being 
fifh  and  herbs.  - 

PELLACK,  thename  of  ayoung fpout-whale,  found  inZetland. 

PiiLLICAN,  or  PeleCan,  in  chemiftry.  See  the  Syftem. 

This  term  is  alfo  given  to  an  mftrument  for  drawing  teeth  ;  and 
to  an  ancient  piece  of  ordnance  above  eight  feet  in  length,  and  car¬ 
rying  a  ball  of  fix  pounds. 

PELLITORY  of  Spain,  in  botany,  is  a  perennial  plant,  with  a 
long  taper  root  like  a  carrot ;  the  branches  trail  on  the  ground,  and 
fpread  a  foot  or  more  on  every  fide,  having  five  winged  leaves  like 
the  common  chamomile  :  at  the  extremity  of  each  branch  is  pro¬ 
duced  one  large  Angle  flower,  like  chamomile,  but  much  larger  ; 
the  rays  of  which  are  of  a  pure  white  within,  but  purple  on  their 
outlide  ;  it  flowers  in  June  and  July,  and  the  feeds  are  ripe  in  Sep¬ 
tember  ;  but  unlefs  the  feafon  is  warm  and  dry,  they  will  not  ripen 
in  England. 

The  root  is  ufed  in  the  tooth-aeh,  and  preferibed  by  fome  indif- 
eafes  of  the  head  and  nerves,  and  is  found  to  be  diuretic  and  violently 
fudorific,  though  very  leldom  given. 

PELLUCI D,  the  fame  with  diaphonous  or  tranfparent. 

PELVIS,  in  anatomy,  the  lower  part  of  the  caviiy  of  the  abdo¬ 
men  ;  thus  called  from  it’s  refemblance  to  a  bafon,  or  ewer,  called 
in  Latin  pelvis. 

It  is  well  fortified  with  bones,  to  fereen  the  contents  from  exter¬ 
nal  injuries.  The  ofl'a  ilia,  coxendicis,  pubis,  and  the  facrum, 
comprenend  or  environ  the  pelvis. 

Pelvis  of  the  kidneys,  is  a  large  membranous  cavity  in  the  kid¬ 
neys,  which  fends  out  feveral  procefles  called  rhe  tubuli  of  the  pelvis, 
and  furrounds  the  venal  papillae.  See  Plate  So,  fig.  4.  lilt.  e.  dd. 

PEN,  originally  fignified  a  high  mountain:  hence  that  tall  range 
which  parts  Italy  and  France,  is  called  Apennines. 

Pen,  a  little  inftrument  ufually  formed  of  a  quill;  ferving  to 
write  withal :  they  are  alfo  made  of  filver,  brafs,  or  iron. 

Pens,  Dutch,  are  made  of  quills  palled  through  hot  afhes,  to  take 
off  their  grofler  fat  and  moifture. 

Pen  -flock,  a  fort  of  fluice  or  flood-gate  placed  in  the  water  of  a 
mill-pond,  or  the  like,  to  retain  or  let  it  go  at  pleafure. 

PENANCE,  pcenitentia ,  is  properly  the  exercife  of penitence  ;  and 
may  be  defined  a  punifhment,  either  voluntary,  or  impofed  by  legal 
authority,  for  the  faults  a  perfon  has  committed. 

Penance,  in  our  canon  law,  is  an  ecclefiaftical  puniftiment,, 
chiefly  adjudged  to  the  fin  of  fornication.  The  puniftiment  is  thus 
deferibed  by  the  canons:  the  delinquent  is  to  ftand  in  the  church- 
porch  on  fome  Sunday,  bare-head  and  bare-foot,  in  a  white  fheet, 
with  a  white  wand  in  his  hand  ;  here  bewailing  himfelf,  and  beg¬ 
ging  every  one  to  pray  for  him  :  then  to  enter  the  church,  falling 
down,  and  killing  the  ground  ;  and  at  laft,  to  be’placed  on  an  emi¬ 
nence  in  the  middle  of  the  church,  over  again!!  the  minifter,  to  de¬ 
clare  the  foulnefs  of  his  crime,  odious  to  God,  and  fcandalous  to  the 
congregation. 

If  the  crime  be  not  notorious,  the  canons  allow  the  punifhment 
to  be  commuted,  at  the  party’s  requeft,.  for  a  pecuniary  muldt,  for 
the  benefit  of  the  poor,  &c. 

PENCIL,  pencillus,  an  inftrument  ufed  by  painters  for  laying  on 
their  colours.  Pencils  are  of  various  kinds,  and  made  of  various  ma¬ 
terials  :  the  larger  forts  are  made  of  boars  bridles,  the  thick  ends  of 
which  are  bound  to  a  flick,  bigger  or  Ids  according  to  the  ufes  they 
are  defigned  for:  thefe,  when  large,  are  called  brujhes.  The  finer 
forts  of  pencils  are  madeof  camels’,  badgers’,  and  Iquurels’hair,  and 
of  the  down  of  fwans  ;  thefe  are  tied  at  the  upper  end  with  a  piece 
of  ftrong  thread,  and  inclofed  in  the  barrel  ot  a  quill.  All  good 
pencils,  on  being  drawn  between  the  lips,  come  to  a  fine  point. 

PENDANT,  ear-ring,  an  ornament  of  gold  or  fome  precious 
ftone,  worn  by  the  ladies;  hung  by  a  hole  made,  tor  that  purpofe 
through  the  ear,  and  frequently  enriched  with  diamonds,  pearls, 
and  other  precious  ftones. 

Pendants  of  a  jhip,  are  thofe  ftreamers  or  long  colours  which 
are  fplit  and  divided  into  two  parts  ending  in  points, and  hung  at  the 
head  of  malls,  or  at  the  yard  arm  ends.  They  are  chiefly  ufed  for 

fhew 
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fhew,  though  fometimes  for  diftindtion  of  fquadrons,  and  for  fignals. 

bee  Plate  26,  and  Plate  125,  fig .  1. 

Pendant,  or  Pennant,  is  alfo  ufed  for  a  ftiort  rope,  which  at 
one  end  is  fattened  to  the  head  of  the  matt,  or  to  the  yard,  or  to  the 
clue  of  the  fail ;  and  at  the  other  end  hath  a  block,  and  fhiver  to 
reeve  fome  running  rope  into.  See  Plate  125 ,fig.  1,  N°  7. 

Pendant  feathers,  with  falconers,  are  thofe  leathers  that  grow  be¬ 
hind  the  thighs  of  a  hawk. 

Pendants,  among  florifts,  the  fame  with  apices  or  anther.*. 
PENDENTIVE,  in  architeaure,  the  whole  body  of  a  vault, 
fufpended  out  of  the  perpendicular  of  the  walls,  and  bearing  againft 
the  arc  boutants.  Daviler  defines  it,  a  portion  of  a  vault  between  the 
arches  of  a  dome,  ufually  enriched  with  fculpture  :  Felibien,  the 
plane  of  the  vault  contained  between  the  double  arches,  the  forming 
arches,  and  the  ogives. 

The  pendentives  are  ufually  of  brick,  or  foft  ftone  ;  but  care  mutt 
be  taken,  that  the  joints  of  the  mafonry  be  always  laid  level,  and  in 
right  lines  proceeding  from  the  fweep  whence  the  rife  is  taken. 

The  joints  too  mult  be  made  as  (mail  as  poffible,  to  fave  the  ne- 
ceffity  of  filling  them  up  with  flips  of  wood,  or  o;  ufing  much  mortar. 
PENDULUM,  in  mechanics.  Refer  to  Sy Item,  p.  1360. 

PENETRATION,  penetratio,  the  a£t  whereby  one  thing  enters 
another,  or  takes  up  the  place  already  poffefled  by  another. 

The  fchoolmen  define  penetration  the  co-exiftence  of  two  or  more 
bodies,  fo  that  one  is  prefent,  or  has  it's  exteniion  in  the  fame  place 
as  the  other.  < 

Philofophers  hold  the  penetration  of  bodies  abfurd,  i.  e.  that  two 
bodies  Ihould  be  at  the  fame  time  in  the  fame  place ;  and  accordingly, 
impenetrability  is  laid  down  as  one  of  the  eflential  properties  of 

MATTER. 

What  we  popularly  call  penetration  only  amounts  to  the  matter  of 
one  body’s  being  admitted  into  the  vacuity  of  another.  -  Such  is  the 
penetration  of  water  through  the  fubftance  of  gold. 

PENGUIN,  in  ornithology,  the  name  of  a  fea-bird  common  on 
the  Coafts  of  America,  efpecially  about  the  banks  of  Newfoundland, 
and  the  iflands  about  the  Streights  of  Magellan.  It  has  eight  fur¬ 
rows  on  the  beak,  and  white  fpots  before  the  eye ;  is  a  very  lingular 
bird,  and  about  the  fize  of  a  goofe.  The  head  is  large,  and  flatted 
on  the  crown,  the  eyes  are  pretty  large,  and  their  iris  grey,  with  a 
tinge  of  yellow  ;  the  beak  is  of  a  kind  of  triangular  figure,  com- 
prefled  at  the  Tides,  and  a  little  hooked  juft  at  the  extremity  ;  the 
wings  and  tail  are  Ihort ;  the  feet  Hand  backward,  and  the  toes  are 
conne&ed  by  a  membrane :  it  has  no  hinder  toe.  This  bird  breeds 
in  the  ifle  of  St.  Kilda :  it  lays  one  egg  about  fix  inches  long,  of  a 
white  colour.  See  Plate  24*  fig-  4-6. 

PENICILLA,  in  pharmacy,  a  lozenge,  or  form  of  medicines, 
made  round  like  a  pencil  by  rolling. 

PENICILLUS,  among  furgeons,  a  tent  to  put  into  wounds  or 
ulcers. 

PENIDIUM  faccharum ,  a  kind  of  barley-fugar,  thus  prepared  : 
Diflolve  fugar  as  much  as  you  pleafe,  clarify  it  with  the  white  of  an 
egg ;  then  ftrain  and  infpiffate  it  gently,  or  flowly,  till  great  bubbles 
arife  ;  this  done,  take  it  off  the  fire  till  the  bubbles  fubfide,  and  then 
pour  it  out  upon  a  board  which  has  been  rubbed  over  with  oil  of  al¬ 
monds  ;  and  when  it  is  fomewhat  hardened,  take  it  up  with  your 
hook,  and  with  ycur  hand  fprinkled  with  ftarch,  fpeedily  reduce  it  into 
it’s  proper  form,  and  lay  it  up  for  ufe. 

It  is  good  againft  colds,  to  moderate  the  acrimonies  of  the  breaft, 
promote  expectoration,  &c. 

PENIS,  in  anatomy,  the  virile  member,  being  the  primary  organ 
of  generation  in  the  male  kind.  See  Plate  80,  fig.  1,  lift,  z,  fig.  8, 
lift,  eb,  &c.  fig.  xo,  lilt,  d ,  fig.  15,  lift,  ee,  nn.  Refer  alfo  to 
Syftem  of  Anatomy,  p.  114. 

PENITENCE,  properly  fignifies  the  fame  with  repentance. 
PENITENTS,  is  an  appellation  given  to  certain  fraternities  of 
penitents,  diftinguifhed  by  the  different  (hape  and  colour  of  their  habits, 
namely,  white,  black,  blue,  grey,  red,  green,  and  violet.  .  Thefe  are  fe- 
cular  focieties,  who  have  their  rules,  ftatutes,  and  churches,  and  make 
public  proceflions  under  their  particular  erodes  or  banners. 

Mabillon  tells  us,  that  at  Turin  there  are  a  fet  of  penitents  kept  in 
pay  to  walk  through  the  ftreets  in  proeeflion,  and  cut  their  fhoulders 
with  whips,  &c. 

PENITENTIAL, pcenitentiale,  an  ecclefiaftical  book,  retained 
among  the  Romanilts  ;  wherein  is  preferibed  what  relates  to  the  im- 
pofition  of  penance,  and  the  reconciliation  of  penitents.  There  are 
various  Penitentials ;  the  Roman  Penitential,  that  of  Venerable  Bede, 
that  of  pope  Gregory  III.  &c. 

Penitentiary  is  alfo  an  office,  or  tribunal,  in  the  court  of 
Rome,  wherein  are  examined,  and  delivered  out,  the  fecret  bulls, 
graces,  or  difpenfations,  relating  to  confcience,  confeflion,  &c. 

The  expeditions  of  the  penitentiary  are  fealed  up  with  red  wax,  and 
fent  clofe,  direfted  to  the  confeflors. 

PENNON,  or  Penon,  a  ftandard  with  a  long  tail,  anciently 
belonging  to  a  fimple  gentleman  ;  properly  ufed  as  a  guidon,  to  place 
over  a  tent. 

It  is  oppofed  to  the  banner ,  which  was  fquare  ;  and  hence,  when 
any  one  was  to  be  made  a  banneret,  the  ceremony  confirted  in  cutting 
off  the  tail  of  his  pennon,  and  thus  converting  it  into  a  banner. 

PENNY,  or  Peny,  in  commerce,  an  ancient  Englifh  coin,  which 
had  formerly  coofiderable  courle  ;  but  is  now  dwindled  into  an  imagi¬ 
nary  money,  or  money  of  account,  containing  the  twelfth  part  of  a 
(hilling,  or  the  240th  part  of  a  pound. 

The  courfeof  exchange  between  England  and  France  is  fettled  on 
the  foot  of  fo  many  pence  fterling,  for  a  French  crown  of  three 
livrgs. 

Penny -earth,  in  agriculture,  a  hard,  loamy,  or  fandy  earth,  with 
3  very  large  quantity  of  fea-lhells  intermixed  in  it  j  fome  of  which 
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being  round  and  flat,  and  in  fome  meafure  refembling  pieces  of  mo¬ 
ney,  have  occafioned  the  earth’s  being  called  by  this  name. 

Penny- royal,  pulegium,  in  botany,  is  a  plant  of  the  mint  kind,  dif¬ 
fering  from  the  mints  ftriftly  fo  called,  in  the  flowers  being  difpofed, 
not  in  fpikes  on  the  tops,  but  in  thick  clufters  at  diftances  round  the 
joints  of  the  ftalks,  and  the  upper  fegment  of  the  flower  not ,  being 
nipped  at  the  extremity. 

All  the  penny-royals  are  warm  and  pungent,  fomewhat  fimilar  to 
mint,  but  more  acrid,  and  lefs  agreeable,  both  in  fmell  and  tafte. 
They  are  lefs  proper  than  mint  in  the  common  naufeas,  but  more 
efficacious  as  warm  carminatives  and  deobftruents  in  hyfteric  cafes 
and  diforders  of  the  breaft.  The  common  or  wild  fpecies,  with  oval 
obtufe  leaves,  and  trailing  ftalks,  is  the  ftror.geft,  though  the  lead 
ungrateful . 

j  The  adlive  principle  of  the  penny-royals  is  their  eflential  oil,  which 
is  more  valuable  than  that  of  mint.  It  comes  over  at  the  beginning 
of  the  diftillation  with  water,  and  rifes  in  great  part  with  fpirit  of 
wine;  it  taftes  and  fmells  ftrongly  of  the  plant.  It’s  dofe  is  from 
gr.  i.  to  v.  , 

The  feveral  forts  propagate  themfelves  by  their  trailing  branches  1 
/  they  love  a  moiftfoil,  and  generally  grow  very  faft. 

Penny-weight,  a  troy-weight,  containing  24  grains,  each  of 
which  is  equal  in  weight  to  a  grain  of  wheat,  gathered  out  of  the  middle 
of  the  ear,  and  well  dried.  See  the  article  Weight. 

PENSILES  horti ,  hanging  gardens,  were  gardens  raifed  on  arches 
by  Nebuchadnezzar,  king  of  Babylon,  in  order  to  gratify  his  queen 
Amyftis,  daughter  of  Aftyages,  king  of  Media.  Q.  Curtius  makes 
them  equal  in  height  to  the  walls  of  the  city,  viz.  fixty  feet.  They 
contained  a  fquare  of  40O  feet  on  every  fide,  and  were  carried  up  in¬ 
to  the  air  in  feveral  terraces,  laid  one  above  another,  and  the  afeent 
from  terrace  to  terrace  was  by  flairs  ten  feet  wide.  The  arches  fuf- 
taining  the  whole  pile  were  raifed  one  above  another,  and  it  was 
{Lengthened  by  a  wall,  furrounding  it  on  every  fide,  of  22  feet  in 
thicknefs.  The  mould  of  earth  was  of  fuch  a  depth,  as  to  admit,  the 
largeft  trees  to  take  root  and  grow ;  and  it  was  covered  with  various 
kinds  of  trees,  plants,  and  flowers. 

PENSION,  a  fort  of  money  paid  annually  for  fervices  or  confe¬ 
derations  already  pad. 

PENSIONARY,  or  Pensioner,  a  perfon  who  has  art  appoint¬ 
ment,  or  yearly  fum,  payable  during  life,  by  way  of  acknowlege- 
ment,  charged  on  the  eftate  of  a  prince,  company,  or  particular 
perfon. 

Grand  Pensionary,  an  appellation  given  to  the  firft  minifter  of 
the  States  of  Holland.  The  grand  penfisnary  is  chairman  in  the  af- 
fembliesof  the  ftates  of  that  province;  he  propofes  the  matters  to  be 
confulted  on,  colle&s  the  votes,  forms  and  pronounces  the  refolu- 
tions  of  the  ftates  ;  opens  letters,  confers  with  foreign  minifters. 
Sec.  His  bufinefs  is  alfo  to  infpe<St  the  finances,  to  maintain  the  au¬ 
thority  of  the  ftates,  and  to  fee  that  the  laws  are  obferved  ;  and  he  is 
perpetual  deputy  of  the  ftates-general  of  the  United  Provinces.  His 
commiflion  is  however  given  him  only  for  five  years  ;  after  which  it 
is  deliberated  whether  or  no  it  fhall  be  renewed  ;  but  there  is  no  in- 
ftance  of  it’s  having  been  revoked  ;  therefore  death  only  puts  an  end 
to  the  fun£lions  of  this  important  minifter. 

Pensionary,  is  alfo  the  firft  minifter  of  the  regency  of  each  city 
in  Holland.  His  office  is,  to  give  his  advice  in  affairs  relating  to  the 
government  either  of  the  ftate  in  general,  or  of  the  city  in  particular; 
and  in  affemblies  of  the  ftates  of  the  province,  he  is  fpeaker  in  behalf 
of  his  city.  The  function,  however,  of  thefe  penftonariet  is  not  every¬ 
where  alike  ;  in  fome  cities  they  only  give  their  advice,  and  are  never 
found  in  the  aflemblies  of  the  magiftrates,  except  when  exprefsly  call¬ 
ed  thither :  in  others  they  attend  conftantly ;  and  in  others  they  make 
the  propofitions  on  the  part  of  the  burgomafters,  draw  up  their  conclu- 
fions,  See.  They  are  called  penfionaries,  becaufe  they  receiye  an  ap¬ 
pointment,  orpenfion. 

PENSIONER,  in  general,  denotes  a  perfon  who  receives  a  pen- 
fion,  yearly  falary,  or  allowance.  Hence, 

The  band  of  gentlemen -penjioners,  the  nobleft  fort  of  guard  to  the 
king’s  perfon,  firft  inftituted  by  king  Henry  VIII.  See  Band. 
Their  office  is,  to  attend  the  king’s  perfon  with  their  battle-axes,  to 
and  from  his  chapel-royal,  and  to  receive  him  in  the  prefence  chamber, 
or  coming  out  of  his  privy  lodgings  ;  they  are  alfo  to  attend  at  all  great 
folemnities,  coronations,  St.  George’s  feaft,  public  audiences  of  em- 
baft’adors,  at  the  fovereign’s  going  to  parliament,  See. 

Their  arms  are  gilt  battle-axes  ;  and  their  weapons,  on  horfeback, 
in  time  of  war,  are  cuirafliers’  arms,  with  fword  and  piftol.  Their 
ftandard,  in  time  of  war,  is  argent,  a  crofs  gules.  fTheir  captain  is 
always  a  nobleman,  with  a  falary  of  1000 1.  per  ann.  he  has  under 
him  a  lieutenant,  with  500/.  a  year;  ftandard -bearer,  with  310  /.  a 
year  ;  clerk  of  the  cheque,  his  falary  is  120/.  To  this  band  alfo  be¬ 
long  a  pay-mafter,  harbinger,  ax-keeper,  and  meifenger. . 

PENTAGRAPH,  an  inftrument  whereby  defigns,  prints,  &tc.  of 
any  kind,  may  be  copied  in  any  proportion,  without  a  perfon’s  being 
{killed  in  drawing. 

The  inftrument  is  otherwife  called  a  parallelogram. 

The  common  pentagraph  (reprefented  Plate  17,  fig.  10,)  confifls 
of  four  brafs  or  wooden  rulers,  two  of  them  from  fftteen  to  eighteen 
inches  long,  the  other  two  half  that  length.  At  the  Ends,  and  io  the 
middle,  of  the  longer  rulers,  as  alfo  at  the  ends  of  the  ftiorter,  are  holes, 
upon  the  exadl  fixing  whereof  the  perfection  of  the  inftrument  chiefly 
depends,  Thofe  in  the  middle  of  the  long  rulers  are  to  be  at  the  fame 
diftance  from  thofe  at  the  end  of  the  long  ones,  and  thofe  of  the  (hort 
ones  ;  fo  that,  when  put  together,  they  may  always  make  a  parallelo¬ 
gram.  ’  ,  \ 

The  inftrument  is  fitted  together  for  ufe,  by  feveral  little  pieces, 
particularly  a  little  pillar,  N°  I,  having  at  one  end  a  ferew  and  nut, 
whereby  the  two  long  rulers  are  joined  ;  and  at  the  other  a  IntW 

I  knot  for  the  inftrument  to  Aide  on.  The  piece,  N°  2,  is  a  nve* 
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with  a  fcrew  and  nut,  wherewith  each  fliort  ruler  is  fattened  to  the 
middle  of  each  long  one.  The  piece,  N°  3,  is  a  pillar,  one  end 
whereof,  being  hollowed  into  a  fcrew,  has  a  nut  fitted  to  it.  At  the 
other  end  is  a  worm  to  fcrew  into  the  table;  when  the  inftrument  is 
to  be  ufed,  it  joins  the  ends  of  the  two  fhort  rulCrs.  The  piece,  N° 
4,  is  a  pen,  portcrayon,  or  pencil,  fcrewed  into  a  little  pillar. 
Lattly,  the  piece,  N°  5,  isabrafs  point,  moderately  blunt,  fcrewed 
likewifc  into  a  little  pillar. 

Ufe  of  the  Pentacraph,  or  parallelogram.  1.  To  copy  a  defign 
in  the  fame  fcale  or  bignefs  as  the  original  :  fcrew  the  worm,  N"  3, 
into  the  table  ;  lay  a  paper  under  the  pencil,  N°  4,  and  the  defign 
under  the  point,  No,  5.  This  done,  conducing  the  point  over  the 
feveral  lines  and  parts  ot  the  defign,  the  pencil  will  draw  or  repeat 
the  fame  on  the  paper. 

2.  If  the  defign  be  to  be  reduced,  e.gr.  into  half  the  fpace,  the 
worm  mutt  be  placed  at  the  end  of  the  long  ruler,  N°  4,  and  the 
paper  and  pencil  in  the  middle.  In  this  fituation  condudl  the  brafs 
point  over  the  feveral  lines  of  the  defign,  as  before  ;  and  the  pencil 
at  the  fame  time  will  draw  it’s  copy  in  the  proportion  required:  the 
pencil  here  only  moving  half  the  lengths  that  the  point  moves. 

Hence,  on  the  contrary,  if  the  defign  be  to  be  enlarged  by  one 
half,  the  brafs  point,  with  the  defign,  mutt  be  placed  in  the  middle, 
at  N°  3,  the  pencil  and  paper  at  the  end  of  the  long  ruler,  and  the 
worm  at  the  other. 

3.  To  enlarge  or  reduce  in  other  proportions,  there  are  holes  dril¬ 
led  at  equal  diftances  on  each  ruler  ;  viz.  all  along  the  fhort  ones, 
and  half  way  of  the  long  ones,  in  order  for  placing  the  brafs  point, 
pencil,  and  worm,  in  a  right  line  therein  ;  i.  e.  if  the  piece  carrying 
the  point  be  put  in  the  third  hole,  the  two  other  pieces  mutt:  be  put 
in  it’s  third  hole. 

If  then  the  point  and  defign  be  placed  at  any  hole  of  the  great 
rulers,  and  the  pencil  with  the  paper  at  any  hole  of  the  fhort  ruler, 
which  forms  the  angle  therewith,  the  copy  will  be  lefsthan  half  the 
original.  On  the  contrary,  if  it  be  placed  at  one  of  the  holes  of  that 
fhort  ruler,  which  is  parallel  to  the  long  ruler,  the  copy  will  be  grea¬ 
ter  than  half  the  original. 

The  conftrudlion  of  this  inttrument  requires  a  degree  of  accuracy 
which  mod  of  our  inftrument-makers  are  ftrangers  to  ;  for  which 
reafon  there  are  very  few  of  the  inftruments  that  fucceed.  Few  will 
do  any  thing  tolerably  but  ftrait  lines  ;  and  many  of  them  not  even 
thofe. 

In  order  to  prove  that  the  figure  deferibed  by  a  pentagraph  is  fimi- 
lar  to  the  given  figure ;  let  C,  jig.  1 1 ,  be  the  fixed  center  of  motion  ; 
P  thepencil  for  tracing  the  given  figure  ??,  and p  the  pencil,  which 
.traces  the  other  figure  pp;  py  &c.  mutt  be  fo  adjufted,  that />,  C  and 
P,  may  lie  in  one  ftrait  line:  then,  fmee  B/»,:  A/  1 1  B  P  .  A  C, 
•whatever  be  the  fituation  of  the  pentagraph,  the  angles  P  C  P  and 
pCp  aTe  vertical,  and,  therefore,  PC p  will  in  every  pofition  of  the 
inftrument  be  a  right  line :  but?  C  :  p  C  1 1  B  A  :  Ap,  in  each  of  the 
two  politions  in  the  figure,  and  confequently  the  triangles  P  C  P, 
p  C  p  are  fimilar  ;  and  PP  :  pp  P  C  :p  C)  ’  ‘  B  A  :  i\p,  or  in  a 
given  ratio.  Hence  it  appears,  that  by  moving  the  pencil  p,  A p 
may  be  equal  to  B  A,  or  lefs  in  any  proportion  ;  and  confequently 
p p  may  be  equal  to  P  P,  or  lefs,  in  the  fame  proportion. 

PENTAMETER,  derived  from  assyla/xilpo^  q.  d.  five  meajures , 
in  poetry,  a  kind  of  verfe,  confiding  of  five  feet  or  metres. 

The  two  firtt  feet  of  a  pentameter  may  be  either  daCtyls  or  fpon- 
dees; the  third  mutt  be  always  a  fpondee;  and  the  two  latt  anapaetts: 
fuch  is  the  following  verfe  of  Ovid  : 

*  a  •  -  3  4  #  5  # 

Carmini  |  bus  vi  |  ves  tern  |  pus  in  o  |  mne  meis . 

It  is  ufually  joined  to  hexameters,  in  elegies,  epiftles,  epigrams* 
and  other  little  pieces. 

PENTANDRIA,  in  botany,  one  of  Linnaeus’s  claffes  of  plants, 
the  fifth  in  order  ;  the  chara&ers  of  which  are,  that  all  the  plants 
comprehended  in  it  have  hermaphrodite  flowers,  with  five  ftamina  or 
male  parts  in  each :  they  are  fubdi  vided  into  orders,  which  are  deno¬ 
minated  monogynia,  digynia,  trigynia ,  See.  according  as  there  are  one, 
two,  three,  &c.  piftils,  or  female  parts,  in  each  flower.  To  this 
genus  belongs  the  vine,  of  the  order  of  the  monogynia  ;  the  elm,  of 
thedigynia;  fumach,  of  the  trigynia,  Sec.  See  the  article  Stamina. 

PENTAPETALOUS,  an  appellation  given  to  flowers  that  con- 
lift  of  five  petals  or  leaves. 

PENTAPOLIS,  in  geography,  a  country  wherein  are  only  five 
cities  ;  fuch  wa6  the  Pentapolis  of  Egypt,  or  Cyrenaica,  which  con¬ 
tained  the  five  cities  Berenice,  Arlinoe,  Ptolemais,  Cyrene,  and 
Apollonia. 

PENTATEUCH,  an  appellation  given  to  the  firft  five  books  of 
the  Old  Teftament  by  Mofes,  viz.  Genefis,  &c. 

The  Samaritans  acknowlege  no  other  feriptures  befides  the  Pen¬ 
tateuch,  which  they  ftill  prefer ve  in  the  old  Hebrew  or  Phoenician 
charadcr,  as  alfo  in  the  vulgar. Samaritan. 

The  Jews  read  the  whole  Pentateuch  every  year;  and  for  this  pur- 
pofe  they  divide  it  into  paragraphs  or  fedtions,  which  they  diftinguifh 
into  great  and  fmall. 

PENTECOST,  a  folemn  feftival  of  the  Jews,  fo  called  becaufe 
it  was  celebrated  on  the  fiftieth  day  after  thelixteenth  of  the  month 
Nifan,  which  was  the  fecond  day  of  thepaflbver,  when  all  the  males 
were. to  appear  before  the  Lord  at  the  national  altar. 

The  feaft  of  Pentccojl  was  inftituted  in  memory  of  the  laws  being 
given,  on  the  fiftieth  day  after  the  Ifraelites  came  out  of  Egypt. 

On  the  feaft  of  Pentccojl ,  the  Holy  Ghoft  miraculoufly  defeended 
on  the  apoftles.  See  the  article  Whitsunday. 

PENULTIMA,  or  Penultimate,  formed  from  pene,  and  ul¬ 
timas,  almjt  lift,  in  grammar,  denotes  the  fyllable,  or  foot,  imme¬ 
diately  betore  the  laft.  . 

Hence  antepenultimate  is  that  before  the  penultimate }  or  the  lalt  but 

two. 
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PENUMBRA,  inaftronomy,  a  faint  or  partial  fhade,  obferved 
between  the  perfedt  fhadow  and  the  full  light  in  an  eclipfe. 

The  penumbra  arifes  from  the  magnitude  of  the  fun’s  body  :  were 
he  only  a  luminous  point,  the  fhadow  would  be  all  perfedt :  but  by 
reafon  of  the  diameter  of  the  fun,  it  happens  that  a  place  which  is 
not  illuminated  by  the  whole  body  of  the  fun,  does  yet  receive  rays 
from  a  part  thereof.  1 

Thus  fuppofe  S  the  fun  (Plate  164,  jig.  43,)  and  T  the  moon, 
and  the  fhadow  of.  the  latter  to  be  projedted  on  a  plane,  asGH; 
the  true  proper  fhadow  of  T,  vii.  G  H,  will  be  encompaffed  with 
an  imperfedl  fhadow,  or  penumbra,  H  E  and  G  E,  each  portion 
whereof  is  illuminated  by  an  intire  hemifphere  of  the  fun. 

The  degree  of  light  or  fhadow  of  the  penumbrd  will  be  different  in 
different  parts,  as  thofe  parts  lie  open  to  the  rays  of  a  greater  or  lef- 
fer  part  of  t he  fun’s  body  ;  thus  from  L  to  H,  and  from  E  to  G,  the 
light  continually  diminifhes  ;  and  in  the  confines  of  G  and  H,  the 
penumbra  becomes  loft,  and  confounded  with  the  total  fhade  ;  as, 
near  E  and  L,  it  is  confounded  with  the  total  light. 

A  penumbra  muft  be  found  in  all  eclipfes,  whether  of  the  fun,  the 
moon,  or  the  other  planets,  primary  or  fecondary  ;  bur  it  is  mod 
coniiderable  with  us  in  eclipfes  of  the  fun ;  as  is  the  cafe  here  re¬ 
ferred  to. 

In  eclipfes  of  the  moon,  the  earth  is  encorrtpaffed  indeed  with  a 
penumbra ;  but  it  is  only  fenfible  to  us  on  the  earth  near  the  total  fha- 
dow :  an  obferver  placed  on  a  plane,  whereon  the  fhadow  falls,  might 
obferve  the  whole  penumbra ,  as  in  eclipfes  of  the  fun.  Thus  an  eye 
placed  at  I  or  F,  would  only  fee  the  femidiameter  of  the  fun  ;  the 
reft  being  bid  behind  the  moon.  Going  from  I  towards  H,  more 
and  more  of  the  fun  is  hid,  till  it  be  loft  in  the  fhadow  itfelf,  &c. 

Hence  we  have  eclipfes  of  the  fun  when  the  fhadow  never  touches 
the  earth,  provided  the  penumbra  do  blit  reach  it ;  and  hence  there  is 
a  difference  obferved  in  eclipfes  of  the  fun,  as  the  fhadow  itfelf,  or  a 
greater  or  lefs  degree  of  the  penumbra ,  partes  over  a  place.  But 
eclipfes  of  the  moon  appear  the  fame  in  all  places  where  they  are 
vifible. 

When  the  fhadow  itfelf  falls  on  the  earth,  the  eclipfe  is  faid  to  be 
total  or  central  ;  when  only  the  penumbra  falls  on  it,  the  eclipfe  is 
faid  to  be  partial. 

In  order  to  determine  how  much  of  the  furface  of  the  earth  can 
beinvolved  in  the  penumbra ,  let  us  fuppofe  the  apparent  femidiame¬ 
ter  of  the  fun  to  be  the  greateft,  or  about  16'  23'",  which  is  when 
the  earth  is  in  her  perihelion.  Let  A  B  D  ( Plate  164,  jig.  44,^  be 
the  earth,  L  the  moon,  and  AMB  halfthe  angle  of  the  cone,  which 
is  equal  to  16'  23//;  whence  we  (hall  find  it’s  height  LM  ^584 
femidiameters  of  the  earth  (fee  Shadow').  Let  the  moon  be  in  her 
apogee,  and  therefore  at  her  greateft  diftance  from  the  earth,  which 
is  64  femidiameters  of  the  earth,  and  T  M  ^=T  L-|-LM=;  I22>: 
femidiameters.  But  T  B :  T  M  fine  of  T  M  B  :  fine  of  M  B  N 
or  MBT  :  and  TB  :  TM  1  1  :  i22§,  and  the  angle  TMBrrsiG^ 
23",  therefore  the  angle  M  BN  r: 350  42'  —  T  M  B  -j-  M  T  B. 
Confequently  MBN  —  TMB=  (35°42/ — 16' 23 "=)  MTB  — 
35°  25\'y  which  is  the  meafure  of  the  arc  A  B  ;  whofe  double  70° 
5  x/  is  equal  to  the  arc  C  A  B,  or  about  4900  Englifh  miles.  See  the 
article  Eclipse. 

PEPASMUS,  rzcTiaap.©-,  in  medicine,  thedigefting  and  ripening, 
of  morbid  humours. 

PEPASTIC,  or  Peptic,  a  kind  of  medicament  of  the  confif- 
tence  of  a  plaifter  :  proper  to  bring  vitious  and  corrupt  humours  to  a 
head,  and  difpofe  them  for  fuppuration.  Butter,  roots  of  mallows, 
of  fleurs-dc-lis,  onions,  and  leaves  of  oxylapathum,  are  efteemed 
good  pepajlics ,  or  maturatives. 

PEPPER,  piper,  in  natural  hiftory,  an  aromatic  fruit  or  berry,  of 
a  hot  dry  quality,  growing  in  Sumatra,  Java,  and  Malabar.  The 
pepper  corns  adhere  in  clulters  to  the  (talks,  with  pedicles  :  when 
ripe,  they  are  firm,  not  juicy,  of  a  red  colour  which  changes  in  dry¬ 
ing  to  a  black. 

We  have  three  kinds  of  pepper  at  this  time  in  ufe  in  the  (hops; 
namely,  the  black,  the  white,  and  the  long  pepper. 

Common  or  Black  Pepper,  the  fruit  gathered,  probably,  before 
perfedt  maturity,  and  dried  in  the  fun. 

White  Pepper,  the  ripe  fruit  decorticated  by  maceration  in  wa¬ 
ter.  Some  of  the  grains,  as  brought  to  us,  have  pieces  of  a  dark 
coloured  (kin  ftill  upon  them. 

Of  thefe  pungent  hot  fpices,  the  black  fort  is  the  hotteft  and  ftron- 
geft,  and  moft  commonly  made  ufe  of  for  medicinal  as  well  as  culi¬ 
nary  purpofes.  They  bothfeem  to  heat  the  conftitution  more  than 
fome  other  fpices  that  are  of  equal  pungency  upon  the  palate  ;  and 
from  thofe  fpices  they  differ  in  this,  that  their  pungency  does  not  re- 
fide  in  the  volatile  parts  or  effential  oil,  but  in  a  fubftance  of  a  more 
fixed  kind,  which  does  not  rife  in  the  heat  of  boiling  water.  Pepper, 
infufed  in  water,  impregnates  the  menftruum  pretty  ltrongly  with  it’s 
flavour,  but  weakly  with  it’s  tafte  ;  by  boiling  for  lome  time,  a  little 
more  of  it’s  pungent  matter  is  extracted,  and  it’s  flavour  diflipated. 

Long  Pepper,  the  fruitofanEaft  Indian  plant  of  the  fame  genus 
with  that  which  produces  the  black  pepper ;  of  a  cylindrical  figure, 
about  an  inch  and  a  half  in  length,  having  numerous  minute  grains 
difpofed  round  it  in  a  kind  of  fpiral  diredlion.  This  fpice  is  hotter 
and  more  pungent  than  either  of  the  preceding  kinds,  and  it’s  fpiri- 
tuousextraft  is  proportionably  more  fiery. 

Pepper,  Gainey,  obtained  from  afpecies  of  the  capsicum,  is  a 
reddifti  pod,  of  a  coral  colour.  It  is  a  native  of  the  E.  and  W.  In¬ 
dies;  and  now  pretty  commonly  cultivated  in  Languedoc  in  b  ranee, 
where  it  is  ufed  in  making  vinegar,  and  likewife  comfited  with 

fugar.  ...*., 

It’s  tafte  is  extremely  pungent  and  acrimonious;  it  yields  it  s 
pungency  to  redtifted  fpirit,  together  with  a  pale-yellowifh  red  tinc¬ 
ture.  It  is  fometimes  given,  in  fmall  quantities,  as  one  of  the 
higheft  ftimulants  in  cold  phlegmatic  temperaments,  in  fome  para- 
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lytic  cales,  in  relaxations  and  infenfibility  of  the  ftomach,  and  for 
promoting  the  efficacy  of  aloetic  medicines,  and  the  deobftruent 
gtirrts  in  uterine  diforderS. 

Pepper,  Jamaica,  the  Spaniih  pimento,  is  the  fruit  of  a  tree 
growing  plentifully  in  Jamaica  and  other  American  iflands.  It  is  a 
teal  aromatic,  and  may  fupply  the  defect  of  cloves,  nutmeg,  and  cin¬ 
namon,  whence  the  Engliih  alfo  call  it  all-fpice. 

pEPPER-mz/rr,  a  liquor  ufed  in  microfcopical  obfervations,  and 
prepared  in  the  following  manner  :  Put  common  black  pepper,  grofs- 
]y  powdered,  into  an  open  veffel,  fo  as  to  cover  the  bottom  of  it  half 
an  inch  thick,  and  pitt  to  it  rain  or  river-water,  till  it  covers  it  an 
inch  5  fhake  or  (hr  the  whole  well  together  at  the  firft  mixing,  but 
never  difturb  it  afterwards  :  let  the  veffel  be  expofed  to  the  air  un¬ 
covered  5  and  in  a  few  days  there  will  be  feen  a  pellicle  or  thin  Ikin 
fwimming  on  the  furface  of  the  liquor,  looking  of  feveral  colours. 

This  is  a  congeries  of  multitudes  of  fmall  animals  5  and,  being 
examined  by  the  microfcope,  will  be  feen  all  in  motion  :  the  animals, 
at  firf!  light,  are  fo  fmall,  as  not  to  be  diftinguifhable,  unlefs  to  the 
greateft  magnifiers  ;  but  they  grow  daily  till  they  arrive  at  their  full 
lize.  Their  numbers  are  alfo  continually  increafing,  till  the  whole 
furface  of  the  liquor  is  full  of  them,  to  a  confiderable  depth.  When 
difturbed,  they  will  fometimes  all  dart  down  to  the  bottom,  but  they 
foon  after  come  up  to  the  furface  again.  The  fkin  appears  fooneft 
in  warm  weather,  and  the  animals  grow  the  quickeft  ;  but  in  the 
fevered  cold  it  will  fucceed,  unlefs  the  water  freezes. 

About  the  quantity  of  a  pin’s  head  of  this  feum,  taken  up  on  the 
nib  of  a  new  pen,  or  the  tip  of  a  hair  pencil,  is  to  be  laid  on  a  plate 
of  clear  glafs  ;  and  if  applied  fird  to  the  third  magnifier,  then  to  the 
fecond,  and,  finally,  to  the  fird,  will  fhew  the  different  animalcules 
it  contains,  of  feveral  kinds  and  lhapes,  as  well  as  fizes. 

The  animalcules  difcoverable  in  this  liquor,  are  principally  of  fix 
kinds.  1.  The  larged  kind  of  all  is  in  length  about  the  diameter  of 
a  hair,  and  of  fcarce  a  fourth  part  of  that  meafure  in  breadth  ;  they 
are  very  thin  and  tranfparent,  but  their  back  is  darker  than  their 
belly;  they  turn  about  very  frequently  and  nimbly  in  the  water; 
their  Tides  are  fringed  with  a  great  number  of  minute  feet,  which  are 
feen  principally  at  the  two  ends  ;  and  at  one  end  there  are  alfo  fome 
bridles  longer  than  the  feet,  which  make  a  fort  of  tail.  They  are 
Very  nimble,  and  walk  as  well  as  fvvim,  and  will  climb  up  a  hair,  if 
put  in  among  them. 

1.  "1  here  is  a  fmaller  fort,  whofe  length  is  about  a  third  of  a 
hair’s  breadth  ;  but  their  tail  is  five  or  fix  times  as  long  as  their  body. 
This  they  either  carry  drait,  or  in  a  fpiral  form  ;  and  at  the  other 
end  they  thrud  out  a  fort  of  bearded  tongue  :  thefe  make  a  condant 
current  of  water  toward  them. 

3.  There  is  a  fmaller  fort  than  thefe,  which  are  fometimes  feen  of 
an  oval  figure,  and  fometimes  long  and  flat  like  a  flounder:  thefe 
alfo  have  feet,  which  are  plainly  feen  when  the  water  is  evaporating. 

A  fourth  kind  appear  like  (lender  worms,  fifty  times  as  long  as 
broad :  their  thicknei's  is  not  above  the  hundredth  part  of  a  hair’s 
breadth  ;  and  they  move  with  equal  eafe  either  forward  or  backward. 
There  are  a  fifth  fort  extremely  minute  and  round  ;  and  a  fixth  kind 
which  are  longer  than  thefe,  but  not  larger  ;  and  probably  there  may 
be  yet  many  kinds  not  difeovered.  Thefe  fmall  animals  are  ealily 
dedroyed;  a  little  dilfolved  fait  or  fugar,  or  fpirit  of  vitriol,  or  even 
fpittle,  will  kill  them ;  and  in  the  drying  away  of  the  waters  many 
of  them  burft. 

PERAMBULATION  of  the  forefi,  the  furveying,  or  walking 
about  a  forelt,  or  the  limits  of  it,  by  judices  or  other  officers  thereto 
appointed,  to  fet  down  the  metes  and  bounds  thereof,  and  what  is 
within  the  fored,  and  what  without. 

PER  Arsin  et  Thesin,  inmufic.  Per  arjin,  in  a  fong,  coun¬ 
terpoint,  fugue,  &c.  is  when  the  notes  afeend  from  grave  to  acute  ; 
and  per  the/in,  when  they  defeend  from  acute  to  grave. 

PERCEPTION,  in  logic,  the  fird  and  mod  Ample  a£t  of  the 
mind,  whereby  it  perceives  or  is  confcious  of  it’s  ideas.  See  the 
article  Idea. 

In  bare  perception ,  the  mind  is  for  the  mod  part  only  paffive  ;  yet 
impreffions  made  on  the  fenfes  caufe  no  perception ,  unlefs  they  are 
taken  notice  of  by  the  mind,  as  we  fee  in  thofe  who  are  intently  bu- 
fied  in  the  contemplation  of  certain  objedls.  It  ought  alfo  to  be  ob¬ 
served,  that  the  ideas  we  receive  by  perception,  are  often  altered  by  the 
judgment,  without  our  taking  notice’  of  it  ;  fo  that  we  take  that  for 
the  perception  of  our  fenfes,  which  is  but  an  idea  formed  by  the^judg- 
ment :  thus,  a  man  who  reads,  or  hears,  without  attention,  takes 
little  notice  of  the  characters  or  founds,  but  of  the  ideas  excited  in 
him  by  them.  See  the  article  Judgment. 

,  The  faculty  of  perception  feems  to  be  that  which  conditutes  the 
didinCtion  between  the  animal  kingdom  and  the  inferior  parts  of  na¬ 
ture.  Perception  is  alfo  the  fird  dep  towards  knowlege,  and  the  inlet 
of  ail  the  materials  of  it ;  fo  that  the  fewer  fenfes  a  man  has,  and  the 
duller  the  impreffions  that  are  made  by  them  are,  the  more  remote 
he  is  from  that  knowlege  which  is  to  be  found  in  other  men.  See 
the  article  Knowlege.  * 

PERCH,  Pole,  or  Rod,  pertica ,  catena, funis,  decempeda,  a  long 
meafure  much  ufed  in  furveying  and  meafuring  of  land,  being  10 
feet  long. 

Our  lfatute  perch  contains  16  feet  and  a  half;  and  for  coppice- 
woods,  &c.  18  feet.  Forty  fquare  perches  make  a  rood,  and  160  an 
acre. 

The  perch,  in  Staffordfhire,  is  24  feet.  In  the  fored  of  Sherwood 
sr.  the  foot  there  being  18  inches.  In  Herefordfliire,  a  perch  of 
walling  is  16  feet  and  a  half;  a  perch  of  ditching  21  feet.  See.  In 
France,  the  perch  is  from  1 8  to  27  of  their  feet. 

,  Fercth,  or  Pole  of  a  wheel-carriage,  is  fadened  to  the  middle  of 
trie  hind  axle-tree,  and  paffes  between  the  fore  axle-tree  and  it’s  bol¬ 
der,  being  fecured  by  the  pole-pin,  fo  as  to  move  about  it,  and  con- 
nedlmg  die  fore  and  hind  carriages  together.  Thus  AB ,  (Plate  17, 
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fig.  12,)  reprefents  the  perch  paffing  under  the  body  of  a  coach,  and 
fadened  to  the  hinder  axle  at  C.  DE  reprefents  the  fore  axle,  and 
W,  W,  the  fedions  of  the  wheels.  It  is  plain,  that  in  turnincr  a 
carriage  of  this  condrucdion,  the  larger  the  wheel,  the  fooner  it  will 
drike  againd  the  perch  ;  and  in  the  cafe  reprefented  in  the  figure,  the 
wheel  ftrikes  againd  the  perch,  when  the  axle  makes  the  angle  de- 
feribed  by  the  dotted  lines  D,  D.  On  this  account,  the  fore-wheels 
are  ufually  made  fmaller  than  the  hind  ones  ;  and  notwithdanding 
the  diminution  of  fize,  the  turning  of  fuch  carriages  is  attended  witti 
great  inconvenience.  In  order  to  remedy  this,  many  expedients 
have  been  adopted,  particularly  in  coaches,  chariots,  and  other  light 
vehicles,  to  which  the  crane-necked  perch  could  be  conveniently  ap¬ 
plied.  But  as  this  could  not  be  adapted  to  the  heavier  kinds  of  car¬ 
riages,  and  is,  befides,  attended  with  a  very  confiderable  expence, 
Mr.  Jacob  has  contrived  a  more  fimple  and  lefs  expenfive  method  of 
attaining  the  propofed  end.  For  this  purpofe,  inflead  of  fixing  the 
pin,  paffing  through  the  perch  at  F,  in  the  center  of  the  axle,  he 
brings  a  projection  backwards  from  it,  as  in  fig.  13,  and  makes  the 
axle  with  the  wheels  turn  round  the  pin,  paffing  through  the  perch  at 
P  ;  in  which  cafe  the  angle,  which  the  wheel  makes  with  the  perch, 
becomes  confiderably  lefs;  before  the  wheel  ftrikes  againft  it.  So 
that  a  larger  wheel,  in  a  carriage  of  this  conftruction,  will  not  touch 
the  perch  fo  foon  as  a  fmaller  wheel  in  a  carriage  of  the  ordinary 
conltruction  ;  and  whatever  be  the  fize  of  the  wheels,  the  carriage 
will  turn  fhorter  than  if  it  were  conftrubled  in  the  former  method, 
with  the  center  pin  in  the  center  of  the  axle.  This  conftru&ion  is 
attended  with  no  additional  expence,  is  applicable  to  all  kinds  of 
carriages,  and  is  ftronger  than  the  ufual  mode  of  conftru&ion. 

PERCHANT,  among  fowlers*  a  decoy -bird,  which  being  faf- 
tened  by  the  feet,  flutters  about  the  place,  to  draw  other  birds  to  it. 
PERCOLATION,  the  fame  with  Filtration;  which  fee. 
PERCUSSION,  in  phyfics.  Refer  to  Syftem  of  Mechanics, 
p.  1362. 

PERDU,  enfians  perdus,  in  war,  denotes  the  forlorn  hope  ;  and  to 
lie  perdu,  is  to, lie  flat  and  clofely  in  wait. 

PEREMPTORY,  in  law,  denotes  whatever  is  abfolute  and  final, 
not  to  be  altered,  renewed,  or  reftrained. 

PERENNIAL,  in  botany,  is  applied  to  fuch  plants  whofe  roots 
will  endure  many  years. 

PERFECT,  denotes  that  which  wants  nothing  requifite  to  it’s 
nature  and  kind.  , 

Perfect,  in  arithmetic,  is  applied  to  fuch  a  number,  all  whofe 
aliquot  parts,  added  together,  make  the  fame  number  with  that 
whereof  they  are  fuch  parts,  as  6,  28,  &c. 

Perfect,  in  grammar  ;  a  preter  or  yxeXzx-perfeCl  tenfe,  is  an  in¬ 
flection  marking  a  time  perfectly  part:,  as,  I  have  feen  ;  plufquam  per¬ 
fect  expreffes  a  time  more  than  perfectly  paft,  as,  I  had  feen.  Refer 
to  the  Syftem. 

Perfect,  in  mufic,  denotes  fomething  that  fatisfies  the  mind  and 
ear.  The  word  perfect,  when  joined  with  mode  and  time,  ufually 
expreffes,  among  the  ancients,  triple  time  or  meafure,  in  oppofition 
to  double  rime,  which  they  called  imperfed. 

PERFECTION,  the  ftate  or  quality  of  a  thing  perfect.  This 
is  of  divers  kinds  :  phxfical ,  moral,  and  metaphyfical. 

Phyfical  or  natural  Perfection,  is  that  whereby  a  thing  has  all 
it’s  powers,  or  faculties,  and  thofe  too  in  their  full  vigour  ;  and  all 
it’s  parts  both  principal  and  fecondary,  anti  thofe  in  their  due  pro¬ 
portion,  conftitution,  &c.  In  which  fenfe  a  man  is  faid  to  be  per¬ 
fect,  when  he  has  a  found  mind  in  a  found  body.  This  perfection  is 
by  the  fchoolmen  frequently  called  svcfinhxn,  becaufe  a  thing  is  hereby 
enabled  to  perform  all  it’s  operations. 

Moral  Perfection,  is  an  eminent  degree  of  virtue,  or  moral 
goodnefs  ;  to  which  men  arrive  by  often  repeated  ads  of  piety,  bene¬ 
ficence,  &c.  This  fome  fubdivide  into  abfolute  or  inherent,  which 
is  adually  in  him  to  whom  we  attribute  it ;  and  imputative,  which 
exifts  in  fome  other,  and  not  in  him  it  is  attributed  to. 

Aletaphyfical,  tranfeendenial,  or  efj'ential  Perfection,  is  the  pof- 
feffion  ol  all  the  efl'ential  attributes,  or  of  all  the  parts  neceffary  to 
the  integrity  of  a  fubftance :  or  it  is  that  whereby  a  thing  has,  or  is 
provided  of,  every  thing  belonging  to  it’s  nature.  This  is  either  ab¬ 
folute,  where  all  imperfection  is  excluded;  fuch  is  the  perfection  of 
God  :  or  fecundum  quid,  and  in  it’s  kind. 

PERPORANS  manus,  in  anatomy,  a  mufcle  of  the  hand,  called 
alfo,  from  its  adion,  flexor  tertii  internodii  digitorum  manus.  See 
Plate  148,  fig.  2,  N°  17. 

It  arifes  fidhy  from  the  fore  and  upper  part  of  the  ulna,  and  the 
ligament  which  joins  that  and  the  radius  ;  and,  after  forming  a  pretty 
thick  flefhy  body,  it  is  fplit  into  four  round  tendons ;  whiqh  paffing 
under  the  annular  ligament,  and  through  the  flits  in  the  tendons  of 
the  former,  are  inferted  into  the  third  bone  of  each  finger. 

Perforans  pedis,  in  anatomy,  a  mufcle  of  the  toes,  being  the 
flexor  of  the  third  phalanx  :  it’s  orgin  is  from  the  hinder  furface  of 
the  upper  part  of  the  tibia  :  towards  the  middle  it  is  divided  into  four 
tendons,  and  thefe  perforate  the  tendons  of  the  perfioratus  pedis,  and 
are  afterwards  terminated  in  the  third  phalanx. 

PERFORATES  manus,  in  anatomy,  a  mufcle  of  the  fingers, 
called  alfo  fublimis,  being  the  flexor  of  the  fecond  phalanx,  arifing 
from  the  internal  protuberance  of  the  humerus,  and  the  upper  part  of 
the  radius  before  :  it  is  divided  into  four  tendons,  which  are  inferted 
into  the  fecond  phalanges  of  the  four  fingers.  Seethe  article  Flexor, 
Sec.  See  alfo  Plate  148,  fig.  2,  N°  17. 

Perforatus  pedis,  in  anatomy,  a  mufcle  of  the  toes,  being  the 
flexor  of  the  fecond  phalanx,  arifing  from  the  lower  and  inner  furface 
of  the  calcaneum.  It  is  divided  into  four  tendons,  which  are  per¬ 
forated,  and  is  terminated  in  the  bones  of  the  fecond  phalanx. 

PERFUME,  fujfitus,  an  agreeable  artificial  odour,  affefltihg  the 
organ  of  finelling.  The  generality  of  perfumes  are  made  up  of  mufk, 
ambergris,  civet,  rofe  a.id  cedar  woods,  orange-flowers,  jaftnin,  jon¬ 
quils* 
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quils,  tuberofes,  or  other  odoriferous  flowers  :  thofe  of  drugs,  com¬ 
monly  called  aromatics,  fuch  as  ftorax,  frankincenfe,  benzoin,  cloves, 
mace,  &c.  enter  the  compofttion  of  a  perfume:  fome  are  alfo  com- 
pofed  of  aromatic  herbs  pr  leaves,  as  lavender,  marjoram,  fage, 
thyme,  hyilbp,  &c. 

Perfumes,  in  pharmacy,  are  topical  or  external  remedies,  com- 
pofed  of  certain  powders  and  gums,  which  being  mixed  together, 
and  thrown  on  the  coals,  produce  a  vapour  or  fmoke  of  great  ufe  in 
fcveral  difeafes. 

Fits  of  the  mother  are  cured  by  the  fume  of  partridge-feathers,  old 
leather.  &c.  Burnt  mercury  is  fometimes  applied  by  way  o t  fujfitus, 
called  fumes  of  cinnabar. 

There  are  dry  perfumes,  made  up  in  troches,  pills,  &c.  of  oliba- 
num,  maliic,  aloes,  Sec.  and  moift  vifeous  ones  mixed  with  the 
juices  of  herbs,  &c. 

PERIAGUA,  in  fea-language,  a  fort  of  large  canoe,  ufed  in 
the  Leeward  lflands,  South  America,  and  the  Gulf  of  Mexico. 
It  is  compoftd  .of  the  trunks  of  two  trees  hollo-wed  and  united  to¬ 
gether;  and  thus  differs  from  the  canoe,  which  is  formed  of  one 
tree. 

PERIANTHIUM,  (from  7rq>i,  about,  and  avfl©-,  flower,)  in  bo¬ 
tany,  the  little  green  leaves  which  compafs  the  bottom  of  a  flower, 
called,  by  Dr.  Grew,  the  empalement ,  and  by  others  the  calyx.  The 
ufe  of  the  perianlhium  is  to  be  a  fupport,  fecurity,  and  as  it  were  hands, 
to  the  other  parts  of  the  flower. 

PERIBOLE,  in  rhetoric,  is  ufed  where  many  things  are  accumu¬ 
lated  into  one  period  ;  which  might  have  been  divided  into  feveral.  Of 
this  we  have  an  inflance  in  Cicero’s  defence  of  Flaccus,  beginning 
with,  fhiod  ft  effet  aliquando ,  Sec. 

PERlCARDlAR'l ,  an  epithet  given  to  worms  generated  in  the 
pericardium,  or  caplula  of  the  heart. 

M.  Andry  makes  thefe  one  of  twelve  kinds  of  worms  engendered 
in  the  human  body  :  they  fometimes  occafton  convulfions,  the 
paroxyfms  whereof  laft  but  a  little  while,  but  return  incelTantly. 
Thefe  worms  are  accompanied  with  a  frightful  palenefs  of  the  face, 
a  low  pulfe,  and  violent  pains  of  the  rtomach  and  bread .  They  fome¬ 
times  occafion  a  palpitation  of  the  heart.  M.  Andry  adds,  that  they 
have  been  known  to  occafion  fudden  death. 

PERICARDIUM,  (from  about,  and  xuftia,  the  heart.) 

The  firft  membrane  of  the  pericardium  is  formed  by  the  pleura, 
which  is  connected  to  the  pericardium  by  a  cellular  membrane,  but 
this  is  only  an  occaftonal  covering,  leaving  the  pericardium ,  where 
it  adheres  to  the  diaphragm.  The  fubffance  -of  the  pericardium  is 
a  ftrong  tough  membrane,  compofed  of  two  lamellae,  the  external 
of  which  is  by  much  the  ftronger  ;  the  internal  is  a  complete  bag, 
without  perforation,  being  eftedted  over  the  heart  itfelf.  This  in¬ 
ternal  coat  contains  the  fluid  called  liquor  pericardii ,  which  was  fup- 
pofed  to  be  fecreted  by  glands  lodged  there,  but  is  certainly  fecerned 
by  the  fmall  continuations  of  the  arteries.  In  found  habits  this 
liquor  is  found  in  a  fmall  quantity  ;  in  unbound  habits  we  find  a 
larger  quantity :  it’s  appearance  is  like  ferum,  a  little  tinged  with 
blood.  The  rednefs  is  owing  to  the  tranfudation  of  the  blood  in 
the  mufcular  cavities  of  the  heart  ;  and  the  longer  the  body  is  kept, 
the  redder  the  liquor  grows.  The  ufe  of  the  pericardium  is  to  afford 
the  liquor,  and  to  confine  the  heart  ;  and  as  it  is  connedted  by  a  great 
furfaceof  the  diaphragm,  perhaps  it  keeps  the  heart  unmoved  by  the 
motions  of  the  diaphragm  in  infpiration  :  but  there  is  very  little  in 
this,  as  the  middle  of  the  diaphragm  hath  very  little  motion  in  in¬ 
fpiration  and  exfpiration.  The  pericardium  is  much  larger  than  the 
heart ;  it  is  not  fixed  to  the  bafls  of  the  heart,  but  round  the  large 
veins  above  the  auricles  before  they  fend  off  the  ramifications,  and 
round  the  large  arteries  before  their  divifions. 

The  pericardium  is  fubjeft  to  inflammation,  the  fymptomsand  cure 
of  which  are  much  the  fame  with  thofe  of  the  pleurisy. 

PERICARPIUM,  among  botanifts,  a  covering  or  cafe  for  the 
feeds  of  plants.  It  is  the  germen  of  the  piftil  enlarged  ;  there  arc 
no  lefs  than  nine  fpecies  of  pericarpia:  i.  A  capfule.  2.  A  con- 
ceptaculum.  3.  A  pod.  4.  A  legumeru  5.  A  nut.  6.  A  drupe. 
7.  A  apple.  8.  A  berry.  9.  A  ftrdbilus. 

PERICRANIUM,  in  anatomy,  a  thick  foiid  coat,  or  membrane 
covering  the  outlide  of  the  cranium  or  fcull. 

Some  call  it  by  the  name  of  periofteuni,  becaufe  of  it’s  adhering 
to  the  bone :  others  divide  it  into  two  membranes,  the  under  one 
of  which  immediately  inverting  the  fcull  they  call  periorteum,  and 
the  upper  pericranium.  In  effedl,  it  is  one  double  membrane,  con¬ 
fiding,  as  tnoft  others  do,  of  two  coats.  See  Plate  147,  fig.  1,  2, 
lit/,  gg.  It  is  fuppofed  to  have  ic’s  origin  from  the  dura  mater, 
which  parting  through  the  futures  of  the  fcull,  by  means  of  feveral 
filaments,  forms  this  thick  membrane  ;  at  lead  it  is  found  connedted 
|o  the  dura  mater,  by  fibres  tranfmitted  from  it  to  the  membrane 
through  the  futures.  About  the  origin  of  the  temporal  mufcles, 
the  coats  of  the  pericranium  part;  the  outer  parting  over  thofe 
mufcles  ;  and  the  inner  ftill  adhering  clofe  to  the  cranium.  See  the 
article  Periosteum. 

PERIG7EUM,  in  artronomy,  that  point  of  the  fun’s  or  moon’s 
orbit,  wherein  they  are  at  their  lead  dirtance  from  the  earth,  in 
which  fenfe  it  Hands  oppofed  to  apogee.  See  the  article  Apogee. 

In  the  ancient  artronomy,  perigee  denotes  that  point  in  a  planet’s 
orbit,  wherein  the  center  of  tt  s  epicycle  is  at  the  leaf!  dirtance  from 

the  earth.  , 

PERI  HELIUM,  in  artronomy,  that  point  of  a  planet  s  or  comet  s 
orbit,  wherein  it  is  111  it’s  lead  diltance  from  the  fun  ;  in  which  fenfe 
it  Hands  in  oppofition  to  aphelium. 

PERIMETER,  in  geometry,  the  bounds  or  limits  of  any  figure 

or  body.  . 

The  perimeter  of  furfaces  or  figures  are  lines,  thofe  of  bodies  are 
furfaces.  In  circular  figures,  inftead  of  perimeter ,  we  fay  .circum¬ 
ference,  or  periphery. 
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PERINiEUM,  (from  'sseptvEu,  to  flow  round),  bccaufethat  part  is 
generally  moilf.  It  is  the  fpace  between  the  anus  and  the  parts' of 
generation ;  it  is  divided  into  two  equal  lateral  portions  by  a  dittindt 
line,  which  is  longer  in  males  than  in  females. 

In  midwifery  it  is  obferved,  that  when  the  os  externum  is  f<> 
much  dilated  by  the  head  of  the  foetus,  as  to  allow  the  delivery  of 
the  fame,  it  is  generally  rtretched  to  the  length  of  three,  and  fome¬ 
times  of  four  inches;  whence  at  this  time  delivery  fliould  not  be 
precipitated,  left  a  laceration  in  this  part  fhould  be  the  confe— 
quence.  Inrtead  of  rtretching  back  the  perinaitm  with  the  finger, 
as  is  the  practice  of  fome,  it  fhould  be  fupported  with  the  palm  of 
the  hand,  and  the  head  of  the  child,  at  the  fame  time,  moderately 
oppofed  in  it’s  force  againft  it,  until  a  fufficient  dilatation  will  render 
delivery  fafe.  Inflammations,  and  lacerations  of  the  perinaum ,  if 
they  occafion  vomiting,  are  fatal  in  a  few  days.  If  a  laceration 
happens,  keep  the  woman  long  in  bed,  and  advife  her  to  keep  her 
knees  clofe,  as  conrtantly  as  portable :  her  bowels  fhould  be  kept 
foluble. 

PERIOD,  in  artronomy,  the  time  taken  up  by  a  Har  or  planet 
in  making  a  revolution  round  the  lun ;  or  the  duration  of  it’s  courfo 
till  it  returns  to  the  fame  point  of  it’s  orbit.  , 

The  periodical  times  of  the  planets  round  the  fun  are  as  follow: 


The  period  of 


o 

c 


87 

224 
36,5 
68  6 
4332 
io759 


O 

O 

£3 

CU 

C/a 


2l 

16 

6 

23 

12 

6 


15 

49 

9 

27 

20 

36 


53 

24 

J4 

3° 

2> 

26 


Mercury  —  —  — 

Venus  — 1  — .  . —  _ 

The  earth  . —  —  — 

Mars  —  —  —  _ 

Jupiter  —  —  —  — 

Saturn  —  — .  . —  — 

See  Mercury,  Venus,  &c.  Seealfj  Georgium  Sidus,  p.  265. 

T  here  is  a  wonderful  harmony  between  the  diltances  of  the  pla¬ 
nets  from  the  fun,  and  their  periods  round  him  ;  the  great  law 
whereof  is,  that  the  fquares  of  the  periodical  times  of  the  primary 
planet,  are  to  each  other  as  the  cubes  of  their  diftances  from  the 
fun  ;  and  likewife,  the  fquares  of  the  periodical  times  of  the  fecon- 
daries  of  any  planet,  are  to  each  other  as  the  cubes  of  their  dif¬ 
tances  from  that  primary.  This  harmony  among  the  planets  is 
one  of  the  greateft  confirmations  of  the  Copernican  hypothefis.  See 
CoFERNICAN. 

Period,  in  chronology,  denotes  a  revolution  of  a  certain  number 
of  years,  ora  feries  of  years,  whereby,  in  different  nations,  and  on  dif¬ 
ferent  occafions,  time  is  meafured  ;  luch  are  the  following. 

Hipparchus’s  Period  is  a  feries  of  304  folar  years  periodically 
returning,  and  rertoring  the  new  and  full  moons  to  the  fame  day  of 
the  folar  year  according  to  Hipparchus  ;  which  period  arifes  by 
multiplying  the  Calippv  period  by  4.  Hipparchus  aflumed  the 
quantity  of  the  folar  year  to  be  363d  I2//:  and  hence  con¬ 

cluded,  that  in  104  years,  Calippus’s  period  would  err  a  whole  day  : 
he  therefore  multiplied  the  period  by  4,  and,  from  the  produdt,  ca(l 
away  a  whole  day  ;  but,  notwithrtanding  this,  the  new  and  full 
moons  are  fometimes  anticipated  id  8K  23'  29^  20///. 

Julian  Period  is  a  feries  of  7980  Julian  years,  arifing  by  the  mul¬ 
tiplication  of  the  cycles  oi  the  moon,  the  fun,  and  indidtion,  viz.  28, 
19,  15,  into  one  another;  commencing  from  the  firrt  clay  of  January 
in  ihe  Julian  year.  The  Julian  period  is  alfo  produced  by  multiplying 
the  Vidlorian  period  by  fifteen. 

Victorian  Period  is  an  interval  of  five  hundred  and  thirty-two  Ju¬ 
lian  vears  ;  which  elapfed,  the  new  and  full  moons  return  on  the 
fame  day  of  the  Julian  year,  according  to  the  fentiment  of  the  in¬ 
ventor  Vidtorinus,  or  Vidtorius,  who  lived  m  the  time  of  pope 
Hilary.  This  period  is  produced  by  multiplying  the  lunar  cycle 
nineteen,  by  the  folar  circle  eighteen  ;  the  produdt  of  which  is  five 
hundred  and  thirty-two.  But  neither  does  this  reftore  the  new  and 
full  moons  to  the  fame  day  throughout  it’s  whole  duration,  by  1  day, 
16  hours,  58'  59//  \o"'. 

Period,  in  grammar  and  rhetoric,  denotes  a  little  compafs  of  dif- 
courfe,  containing  a  perfedt  fenfe  ;  diftinguilhed  at  the  end  by  a  point 
or  full  flop  (.)  ;  and  it’s  members  or  divifions  marked  by  commas* 
colons,  &c.  See  the  article  Punctuation. 

.  The  laws  and  meafures  of  periods  are  pretty  ftridtly  regarded  by 
orators,  at  lead  they  were  fo  by  the  ancient  ones  :  in  ordinary  dif- 
courfe,  and  in  the  modern  tongues,  authors  are  much  lefs  fevere. 
In  oratory,  the  members  oi  periods  are  to  be  equal,  or  nearly  equal  ; 
that  the  paufes  or  reds  of  the  voice  -At  the  clofe  of  each  member  may 
be  nearly  equal :  but  in  writing  not  intended  for  rehearfal,  this  is  dif- 
regarded. 

PERIOSTEUM,  (from  <srepi,  about,  and  orsov,  the  bone,)  in  ana¬ 
tomy,  is  that  membrane  which  covers  the  bone.  See  Plate  80,  fig. 
13,  lift.  gg.  It  is  divided  by  authors  into  two  layers  ;  the  internal 
layer  (or  periofieum  itfelf)  lies  clofe  to  the  bone,  ancf  appears  furrowed 
as  the  bone  is  :  this  is  one  of  the  fined,  thinned  membranes  imagi¬ 
nable,  and  appears  upon  a  (uccefsful  injection  to  be  extremely  vaf- 
cular  ;  the  reafon  of  which  is,  that  the  veflels  which  run  to  the  bone 
play  awhile  upon  the  fuiface  of  this  membrane,  before  they  enter 
into  the  fubrtance  of  the  bone.  The  external  layer  is  of  a  white 
glidening  appearance.  It  is  merely  adventitious,  being  compoled  of 
the  fibrous  expanfionsof  membranes,  ligaments,  and  tendons  ,  where¬ 
fore  it  runs  in  various  diredtions,  according  as  thefe  tendons,  &c. 
are  varioully  inferted.  T  he  periofieum  is  not  elaftic  ;  Dr.  Hunter 
thinks  it  is  not  very  fenfible,  and  advifes  in  amputations  not  to  icrape 
it,  but  only  to  pafs  the  knife  about  it,  a  little  above  the  place  where 
you  intend  to  taw.  The  * periofieum  is  wanting  on  thofe  parts  of  a 
bone  where  rtrong  tendons  enter,  as  in  the  trochanter.  The  ufes  of 
the  periofieum  are,  to  prevent  the  bad  effedt  of  fridtion  on  the  bones, 
to  protedt  the  vellels  running  into  the  bones  ;  to  connedt  epiphyfes  ; 

and  .0  give  origin  to  muicte.  PERIPATETICS, 
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PERIPATETICS,  a  feci  of  philofophers,  the  followers  of 
Ariltotle,  or  the  maintainers  of  the  Peripatetic  philofophy  :  called 
alfo  Aristotelians. 

Ariftotle’s  philofophy  preferved  itfelf  pure  and  unaltered  a  long 
time,  none  of  his  followers  or  commentators  having  dared  to  make 
any  innovation  therein,  till  the  beginning  of  the  13th  century, 
when  it  began  to  be  new-modelled. 

PERIPETIA,  in  the  drama,  that  part  of  a  tragedy,  wherein 
the  a£lion  is  turned,  the  plot  unravelled,  and  the  whole  concludes. 

PERIPHERY,  (from  'sszgKpzga,  I  furround,  of  'srepi,  about,  and 
eptyu,  I  bear  or  carry,)  in  geometry,  the  circumference,  orbounding- 
line,  of  a  circle,  el  liplis,  parabola,  or  other  regular  curvilinear  figure. 

PERIPNEUMONY,  in  medicine,  an  inflammation  of  the  lungs, 
attended  with  a  weight  on  the  lungs,  a  difficulty  of  breathing,  and 
an  oppreffion  of  the  bread,  with  a  purulent  fpitting,  and  a  fever 
accompanied  w'ith  a  cough.  When  the  inflammation  affeils  both 
the  lobes,  and  the  whole  body  of  the  lungs,  the  cafe  is  defperate. 

Th c  peripneumony  is  dillinguifhed  into  two  kinds  ;  one  of  which 
has  it’s  fear  at  the  extremity  of  the  pulmonary  artery,  and  is  called 
the  true  peripneumony  ;  and  the  other  isfituated  in  the  bionchial  ar¬ 
teries,  and  is  called  the  fpurious  or  baftard  peripneumony. 

The  true  peripneumony  is  often  cured  by  a  critical  refolution  and 
concoftion  of  the  morbific  matter,  which  is  either  attenuated,  fo  as 
to  be  returned  into  the  channels  in  the  common  courfe  of  circula¬ 
tion  ;  or  expectorated  by  coughing  ;  which  may  be  ealily  know  n  by 
an  abatement  of  the  fymptoms,  and  the  patient’s  falling  into  gentle 
breathing  fweats. 

Copious  bleeding  is  the  mod  effectual  remedy  in  the  beginning 
of  this  difeafe  ;  but  not  fo  proper  when  expeftoration  goes  on  fuc- 
cefsfully,  becaufe  it  fometimes  fupprefles  it,  and  in  that  cafe  fudo- 
rifics  thicken  the  matter  which  is  expectorated.  The  motions  of 
nature  ought  to  be  followed  :  the  aliment  ought  to  be  more  flender 
and  thin  than  in  any  other  inflammatory  difeafe  whatfoever  ;  com¬ 
mon  whey  is  fufficient  to  preferve  the  ftrength  of  the  patient  ;  re¬ 
laxing  aliments  are  proper,  of  which  barley,  and  all  it’s  preparations, 
are  the  bell.  Diuretics  that  have  not  much  acrimony  are  ufeful : 
and  for  this  intention,  an  infufion  of  fennel-roots  in  warm  water, 
with  milk,  is  good.  If  nature  relieves  by  a  diarrhoea,  without  fink¬ 
ing  the  ftrength  of  the  patient,  it  ought  to  be  promoted  by  emol¬ 
lient  ciyfters.  But  if  the  patient  is  neither  relieved  nor  dies  in  eight 
days,  thednflammation  will  end  in  a  fuppuration,  and  an  abfeefs  of 
the  lungs,  and  fometimes  in  fome  other  part  of  the  body  :  in  this 
cafe  bleeding  mud  be  forborne;  the  diet  mud  be  mild,  foft,  incraf- 
fating,  and  more  plentiful;  and  tepid  vapours  fhould  be  taken  into 
the  lungs  from  decodlions  of  proper  ingredients.  When,  by  the 
fymptoms  and  time,  the  impoftume  may  be  judged  to  be  ripe,  the 
vapour  of  vinegar,  and  any  thing  that  creates  a  cough,  are  proper  ; 
for  the  fooner  it  is  broke,  the  lefs  danger  will  the  lungs  be  in.  In 
the  ftate  which  is  not  abfolutely  defperate,  the  aliment  ought  to  be 
milk,  and  the  drink  milk  and  barley-water,  with  gentle  anodynes, 
that  the  patient  may  have  fome  reft. 

Spurious,  or  Bajlard- Peripneumony,  a  difeafe  of  the  lungs, 
which  generally  arifes  from  a  heavy  pituitous  matter  generated  in 
the  blood,  and  call  upon  the  lungs.  In  this  diforder  the  patient 
is  hot  and  cold  by  turns,  is  giddy  upon  the  leaft  motion,  and  com¬ 
plains  of  a  rending  pain  of  the  head  whenever  he  coughs ;  he  vomits 
up  every  thing  that  he  drinks  ;  the  urine  is  turbid  and  red,  and  the 
w'hole  thorax  full  of  pain.  In  this  diforder  the  patient  fhould  be 
let  blood  from  a  large  orifice ;  and  then  give  him  the  following 
clyfter,  which  muft  be  repeated  daily,  till  the  fymptoms  evince  that 
the  lungs  are  relieved  :  Take  of  honey,  three  ounces  ;  of  nitre,  one 
dram  ;  one  yolk  of  an  egg  ;  and  eight  ounces  of  barley-water  ; 
make  them  into  a  clyfter.  Let  the  patient’s  diet  be  very  flender, 
ftich  as  weak  broths,  fharpened  a  little  with  orange  or  lemon-juice  ; 
and  he  may  drink  a  weak  mixture  of  honey  and  water  ;  the  fleams 
of  warm  water  may  be  taken  in  at  the  mouth,  and  the  following  de- 
codlion  given  him  :  Take  of  the  roots  of  fennel,  two  ounces  ;  of 
the  roots  of  grafs,  four  ounces  ;  of  the  leaves  of  pellitory,  and  agri¬ 
mony,  each  an  handful  and  a  half ;  of  the  bruifed  feeds  of  white 
poppy,  one  ounce  ;  and  of  liquorice,  one  ounce  and  an  half ;  boil 
them,  for  a  quarter  of  an  hour,  in  two  pints  and  an  half  of  water  ; 
of  which  let  the  patient  drink  two  ounces  every  two  hours.  Like- 
wife  let  his  legs  and  feet  be  bathed,  and  large  blifters  applied. 

PER1PTERE,  in  the  aftcient  architedlure,  a  building  encom- 
pafied  on  the  outfide  with  a  feries  of  infulated  columns,  forming  a 
kind  of  portico  all  around  ;  fuch  were  the  portico  of  Pompey,  the 
feptizon  of  Severus,  and  the  bafilica  of  Antoninus.  The  peripteres 
W'ere  properly  temples,  which  had  columns  on  all  the  four  lides,  by 
which  they  were  diftinguifhed  from  the  proftyle  and  amphiproltyle, 
the  laft  of  which  had  no  columns  before,  and  the  firft  none  on  the 
lides, 

PERISCI1,  in  geography,  the  inhabitants  of  either  frigid  zone, 
between  the  polarcircles  and  the  poles :  where  the  fun,  when  in  the 
fummer  figns,  moves  only  roundabout  them,  without  fetting,  and 
consequently  their  Shadows,  in  the  fame  day,  turn  to  all  the  points 
of  the  horizon. 

PERISTALTIC,  in  medicine,  a  vermicular  fpontaneous  mo¬ 
tion  of  the  inteitines,  performed  by  the  contradlion  of  the  Angular 
and  longitudinal  fibres,  of  which  the  flefhy  coats  of  the  inteftines 
are  compofed  ;  by  means  whereof  the  chyle  is  driven  into  the  ori¬ 
fices  of  the  ladleal  veins,  and  the  faeces  are  protruded  towards  the 
anus.  When  this  motion  comes  to  be  depraved,  and  it’s  diredlion 
changed,  fo  as  to  proceed  from  below  upwards,  it  produces  what  is 
called  the  iliac  paffion.  See  the  article  Iliac  Passion. 

PERISTYLE,  in  ancient  architecture,  a  building  encompafled 
with  a  row  of  columns  on  the  infide:  fuch  was  the  hyprethre  temple 
of  Vitruvius,  and  fuch  are  now  fome  bafilicas  in  Rome,  feveral  pa¬ 
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laces  in  Italy,  and  moftcloifters  of  religious.  - Perifiyle  is  alfo  ufed 
by  modern  writers,  for  a  range  of  columns,  either  within  or  with¬ 
out  a  building:  thus  we  fay,  the  Corinthian  perijtyle  of  the  portal 
of  the  Louvre,  &c, 

PERITONAEUM,  in  anatotpy,  is  a  thin,  fmooth,  and  lubricous 
membrane,  invefting  the  whole  internal  furface  of  the  abdomen 
and  containing  molt  of  the  vifeera  of  that  part,  as  it  were  in  a  bag! 
See  Plate  80 ,  fig.  I.,  lift  uu  ;  jig.  3,  lift.  b  b.  It  lies  immediately 
under  the  traniverfe  mufcles  of  the  abdomen,  and  adheres  to  them 
and  alfo  coheres  with  the  diaphragm,  and  with  all  the  vifeera  lodged 
in  this  part.  It  intirely  inclofes  the  ftomach,  the  inteftines,  theme- 
fentery,  the  omentum,  the  liver,  the  fpleen,  and  the  pancreas:  as 
to  the  kidneys,  ureters,  and  fmaller  veflels  of  the  abdomen,  it  covers 
them  only  on  the  anterior  part,  and  the  urinary  bladder  only  on  the 
pofterior.  The peritoneeum  is  compofed  of  a  double  membrane,  or 
lamella ;  the  exterior  one  has  longitudinal  and  flender  fibres,  and  the 
interior  tranfverfe  and  more  robuft  ones.  There  are  alfo  ligaments 
formed  from  it,  viz.  that  w'hich  fufpends  the  liver,  and  the  two 
ligamenta  lata  of  tffe  uterus  in  women.  It’s  proceffes,  fent  out 
of  the  abdomen,  are  two,  and  thefe  ferve  to  furround  and  inclofe  the 
fpermatic  veflels  and  the  ttfticles. 

The  arteries  and  veins  of  the  peritoneeum  are  fupplied  from  the 
epigaftriy,  mammary,  lumbar,  and  diaphragmatic  veflefs  ;  and  the 
nerves  are  propagated  from  thofe  of  the  diaphragm,  back,  loins,  and 
os  facrum. 

1  he  ufes  of  the  peritoneeum  zee,  1.  To  inclofe  the  contents  of  the 
abdomen  ;  for  when  this  part  is  dilated,  rounded,  or  broken,  they 
fallout  of  their  due  places,  and  ruptures  are  formed.  2.  To  give  an 
external  covering  to  almoft  all  the  parts  contained  in  the  abdomen, 
which  are  therefore  generally  faid  to  have  their  external  membrane 
from  the  peritoneeum.  And,  3.  To  form’ the  procefs  of  the  pento- 
neeum ,  and  the  tunica  vaginalis  of  the  teftes. 

PERJURY,  in  law,  the  crime  of  fwearing  falfcly,  where  a  lawful 
oath  is  adminiftered  by  one  in  authority,  in  a  manner  relating  to  the 
iffue  or  caufe  in  queltion,  whether  it  be  a  perfon’s  own  wilful  aCl, 
or  done  by  the  fubornation  of  others. 

In  order  to  make  an  offence  perjury,  it  muft  appear  to  be  wilful 
and  deliberate,  and  not  done  through  furprife  or  inadvertency:  it 
muft  be  diredl  and  pofitive,  and  not  where  a  perfon  fwears  as  he, 
thinks  or  believes  ;  but  in  cafe  a  perfon  fwears  to  what  he  is  igno¬ 
rant  of,  it  is  a  falfe  oath,  even  though  what  he  fwears  fhould  hap¬ 
pen  to  be  true  ;  thus,  a  plaintiff  caufed  two  perfons  to  fwcar  to  the 
value  of  goods  which  they  never  faw,  when,  notwithftandi.ng  they 
fwore  what  was  true,  it  was  adjudged  to  be  perjury  in  them.  At 
the  common  law,  perjury ,  and  the  fubornation  of  it,  are  punifhable 
by  fine,  imprifonment,  pillory,  tranfportation,  &c. 

Perfons  committing/WyVy  in  a  caufe  concerning  lands,  goods,  &c. 
depending  in  a  court  of  record,  fhall  forfeit  20/.  be  imprifoned  for 
fix  months,  and  be  rendered  incapable  of  giving  evidence  in  any 
court,  till  thejudgment  is  reverfed  ;  and  if  offenders  have  not  goods 
to  the  value  of  the  fine,  they  are  to  be  fet  in  the  pillory,  in  fome 
market-place,  and  have  their  ears  nailed  thereto. 

W hen  a  perfon  fuborns  a  witnefs  to  give  falfe  teftimony  in  a  court 
of  record,  he  forfeits  40/.  and  if  he  be  not  worth  fo  much,  fhall 
fufter  fix  months  imprifonment,  and  ftand  in  the  pillory,  &c. 

PERIWINKLE,  in  natural  hiftory,  the  Englifh  name  of  a  fpe- 
cies  of  fhells,  being  the  turbo  littoreus  of  Linnaeus.  It  has  five 
fpires  :  the  firft  ventricofe  ;  in  younger  fubjetts,  ffriated  fpirally  ; 
in  the  old,  fmooth,  and  of  a  dufky  colour.  This  abounds  on  mod 
rocks,  far  above  low-water  mark,  and  is  eaten  in  great  plenty  by  the 
poor.  The  Swedifh  peafants  believe,  that  when  thefe'fhells  creep 
high  up  the  rocks,  they  indicate  a  ftorm  from  the  fouth. 

Periwinkle,  pervinca,  or  vinca  in  botany,  a  genus  of  the  pen- 
tandria  monogyma  clafs.  This  plant  deferves  a  place  in  the  (love, 
as  much  as  any  of  the  exotic  plants  we  have  in  England  ;  becaufe 
the  flowers  are  very  beautiful,  and  there  is  a  conftan:  fucceffion  of 
them  all  the. fummer. 

PERMANENT,  in  general,  fomething  that  continues  the  fame, 
whether  in  nature  or  fituation,  and  other  circumltances  :  thus  air, 
generated  by  fermentation,  is  faid  to  be  permanent,  becaufe  it  con¬ 
tinues  to  fhew  all  the  natural  properties  of  common  air. 

Thus  alfo  thofe  cups  of  flowers  are  called  permanent,  which  re¬ 
main  after  the  flower-leaves  are  fallen. 

PERMEABLE,  a  term  applied  to  bodies  of  fo  loofe  and  porous 
a  ftrudlure,  as  to  let  fomething  pafs  through  them. 

PERMUTATION,  in  commerce,  the  fame  with  bartering.  See 
the  article  Bartering. 

In  the  canon  law,  permutation  denotes  the  adlual  exchange  of  one 
benefice  for  another. 

Permutation  of  quantities,  in  algebra,  the  fame  with  combi¬ 
nation. 

PERNANCY,  in  law,  fignifying  taking  or  receiving,  is  pecu¬ 
liarly  applied  to  tithes  taken  in  kind. 

PERNIO,  infurgery,  a  chilblain  or  kibe,  generally  produced  in 
the  handsand  feet  by  violent  cold.  See  the  article  Cold. 

PERONAEUS,  in  anatomy,  an  epithet  applied  to  fome  of  the 
mufcles  of  the  perone,  or  fibula.  1.  The  peroneeus  anticus,  is  a 
mufcle  that  arifes  at  the  anterior  part  of  the  middle  of  the  fibula, 
and  terminates  at  the  exterior  metatarfal  bone  ;  the  office  of  this 
mufcle  is  to  draw  the  foot  upwards.  See  Plate  148,  fig.  1,  »°.  65, 
fig.  2,  «°.  46,  fig.  6,  n°.  43,  fig.  7.  n°.  28.  2.  Peroneeus  poiticus 

is  a  mufcle  that  arifes  at  the  upper  part  of  the  fibula,  but  it’s  tendon 
is  turned  back  under  the  tarfus,  arid  isinferted  into  that  bone  of  the 
metatarfus,  which  fupports  the  great  toe.  There  is  ufually  in  old 
fubjeAls  a  fefamoide  bone  in  the  tendon  of  this  mufcle,  where  it 
palfes  under  the  os  cuboides.  It’s  office  is  alfo  to  pull  the  foot  up¬ 
wards.  See  Plate  148 ,  fig.  1,  n°.  76  ;  fig,  6,  n°.  44  ;  fig.  7,  n°.  28. 

*  peroquette, 
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PEROOUETTE,  in  ornithology,  the  name  of  a  fmall  fpecies 
of  the  pfittacus  or  parrot-kind,  with  a  long-tail.  There  are  feveral 
kinds  of  this  bird.  i.  The  common,  which  is  green,  red,  and  yel- 
lowilh,  and  was  the  firft  fpecies  of  parrot  brough'  into  Europe,  and 
well  known  among  the  ancients.  2.  The  peroquette ,  which  is  green 
all  over,  without  any  variegation,  3.  The  pale  green,  and  red 
kind.  4.  The  red  and  green-crefted  kind.  5.  The  red  kind,  with 
wings  variegated  with  black  and  white,  &c.  See  the  article  Parrot. 

PERORATION,  peroratio,  in  rhetoric,  the  epilogue,  or  laft 
part  of  an  oration,  wherein  what  the  orator  hard  infilled  on  through 
his  whole  difeourfe  is  urged  afrefh  with  greater  vehemence  and  paffion. 

The  peroration  confifts  of  two  parts  :  1.  Recapitulation,  wherein 
the  fub fiance  of  what  was  diffufed  throughout  the  whole  fpeech  is 
colle&ed  briefly,  and  curforily,  and  fummed  up  with  new  force  and 
weight.  2.  The  moving  the  paffions,  which  is  fo  peculiar  to  the 
peroration,  that  the  mailers  of  the  art  call  this  part  fede. s  affcfiuum. 
The  pallions  to  be  raifedare  various,  according  to  the  various  kinds 
of  oration.  In  a  panegyric,  love,  admiration,  emulation,  joy,  &c. 
In  an  invettive, , hatred,  contempt,  &c.  In  a  deliberation,  hope, 
confidence,  or  fear.  The  qualities  required  in  the  peroration,  are, 
that  it  be  very  vehement  and  pafiionate,  and  that  it  be  fliort,  be- 
caufe,  as  Cicero  obferved,  tears  foon  dry  up. 

PERPENDICULARITY  of  plants,  a  curious  phenomenon  in 
natural  iiiftory,  firft  obferved  by  M.  Dodart,  and  publifhed  in  an 
exprefs  effay  on  the  affectation  of  perpendicularity  obfervable  in  the 
ftems  ot  all  plants,  the  roots  of  many,  and  even  in  the  branches  as 
much  as  poffible. 

M.  Dodart  fuppofes  that  the  fibres  of  the  ftalks  are  of  fuch  a  na¬ 
ture,  as  that  they  contract  by  the  heat  of  the  fun,  and  lengthen  out 
bv  the  moiftureof  the  earth;  and  the  contrary  happens  in  the  fibres 
of  the  roots.  When  then  the  plantule  is  inverted  and  the  root  a- 
top,  the  fibres  which  compofe  one  of  the  branches  of  the  root  are 
not  equally  expofed  to  the  moifturc  of  the  earth,  and  the  lower  part 
is  more  expofed  than  the  upper ;  the  lower,  therefore,  mull  contract 
the  moll,  which  contradlion  is  again  promoted  by  the  lengthening 
of  the  upper,  whereon  the  fun  aits  with  the  greateft  force.  C011- 
fequently,  this  branch  of  the  root  mult  recoil  towards  the  earth, 
and,  infinuating  through  it’s  pores,  get  underneath  the  bulb,  &c. 
In  a  word,  the  earth  attrails  the  root  to  itfelf,  and  the  fun  contri¬ 
butes  to  it’s  delcent;  and,  on  the  contrary,  the  fun  attrafts  the  Item, 
and  the  earth  in  fome  mealure  fends  it  towards  the  fame. 

As  to  the  ftraitening  of  the  ftalks  in  the  open  air,  he  takes  it  to 
arife  from  the  impreffion  of  external  caufes,  particularly  the  fun  and 
rain.  Now  "both  thefe  caufes  in  a  certain  ltruiture  of  the  fibres 
tend  equally  to  ftraiten  the  part  mod  expofed  ;  but  what  that  ftruc- 
ture  is,  or  whereon  it  depends,  is  ftill  a  mylftry. 

M.  Aftruc  accounts  for  the  perpendicularity  on  thefe  two  prin¬ 
ciples :  I.  That  the  nutritious  juice  arifes  from  the  circumference, 
and  terminates  in  the  pith.  5.  That  fluids  contained  in  tubes, 
either  parallel  or  oblique  to  the  horizon,  granulate  on  the  lower 
part  ot  the  tubes,  and  not  at  all  on  the  upper. 

PERPETUITY,  in  law,  is  when  an  eltate  is  intended  to  be 
fo  fettled  in  tail,&c.  that  it  mav  not  poftibly  be  undone,  or  made  void. 

This  is  a  thing  the  law  will  not  fuffer,  on  which  account  all 
perpetuities  are  avoided  :  for  example,  an  eftate  cannot  be  made  to 
deprive  a  tenant  in  tail,  either  by  condition  or  limitation,  of  the 
power  of  limitation  By  fine  and  recovery,  &c.  and  a  term  for  years 
may  not  he  devifed  to  one  and  the  heirs  of  his  body,  as  an  eftate- 
tail  with  remainders  over,  to  create  a  perpetuity,  though  it  may  be 
affirmed  to  truftees  for  the  iffue  in  tail  to  recei  ve  the  profits,  &c. 

Perpetuity,  iri  the  canon  law,  is  thequality  of  a  benefice  that 
is  irrevocable,  or  whofe  incumbent  cannot  be  deprived  ;  except  in 
certain  cafes,  determined  by  law. 

PER  QUiE  jervitia,  is  a  writ  judicial,  lfluing  on  the  note  of  a 
fine ;  and  lies  for  the  cognizee  ot  a  manor,  feignory,  chief  rent,  or 
other  fervices,  to  compel  the  tenant  of  the  land,  at  the  time  of  the 
fine  levied,  to  attourn  to  him. 

PERQUISITE,  in  law,  is  any  thing  gotten  by  a  man  s  own 
induftry,  or  purchafed  with  his  money;  in  contradiftindfion  to  what 
defeends  to  him  from  his  father,  or  other  anceftors. 

Perquisites  of  courts,  are  the  profits  which  cafually  accrue  to 
the  lord  of  the  manor  from  his  courts-baron  by  fines  for  copyholds, 

efeheats,  heriots,  amercements,  &c. 

PERRON,  in  architecture,  the  fteps  in  the  front  ot  a  building, 
raifed  before  the  doors  of  great  houfes,  and  leading  to  the  firft  Itory, 
when  raifed  above  the  level  ot  the  ground.  _ 

Perrons  arc  made  of  different  forms  and  fizes,  with  regard  to  the 
fpace  and  height  they  are  to  lead  to.  Sometimes  the  fteps  are  round, 
or  oval ;  more  ufualiy  they  are  fquare.  Where  a  perron  is  13  or  15 
fteps  high,  their  range  ought  to  be  interrupted  by  one  or  two  land¬ 
ing-places,  that  there  may  not  be  too  many  Heps  to  mount  fuccef- 
fively,  and  that  the  eye  may  not  be  difpleaied  by  viewing  fo  great 
a  height  without  refts.  A  perfon  ftiould  always  be  confined  to  the 
height  of  the  zocle,  or  foot  of  the  whole  building. 

PERRIWIG,  or  Peruke,  was  anciently  ufed  for  a  head  of 
long  natural  hair,  particularly  fuch  as  was  curled  and  adjufted  with 
great  care.  But  it  is  now  ufed  for  a  fet  of  borrowed  hair,  curled, 
baked,  interwoven  between  four  threads,  and  fewed  together  on  a 

caul.  "  „  , 

It  is  doubted  whether  the  ufe  of  perukes  was  known  among  the 
ancients  ;  though  they  ufed  falfe  hair.  1  he  ule  ot  perukes,  at  leaft 
in  their  prefent  mode,  is  little  more  than  an  hundred  and  hftv  years 
old  :  the  year  1629  is  reckoned  the  epocha  of  long  perukes ;  at 
which  time  they  began  to  appear  in  Paris:  whence  they  fpread,  by 
degrees,  throughout  the  reft  of  Europe. 

PERRY,  a  drink  made  of  pears,  in  the  fame  manner  as  cyder 
is  made  from  apples.  See  the  article  Cyder. 

The  pears  mult  be  perfedtly  ripe,  and'to  give  the  liquor  a  greater 
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degree  of  tartnefs,  fome  mix  crabs  with  them.  The  belt  fruit  for 
making  perry,  are  fuch  as  are  leaft  fit  for  earing,  as  the  choak-pear, 
barcland-pear,  horfe-pear,  and  the  barberry-pear. 

PER  SE,  in  the  fchools,  is  fometimes  oppofed  to  per  ncc'tdens  ; 
in  which  fenfe,  a  thing  is  faid  to  agree  with  another  per  fe,  when 
the  agreement  is  not  owing  to  any  accidental  event,  but  is  found  in 
the  intrinlic  principles  of  things  themfelves.  Perfe  is  alfo  oppofed 
to  per  aliud:  in  which  fenfe,  God  alone  is  faid  to  have  a  being  peh 
fe,  as  not  deriving  it  from  any  other,  but  having  it  necelfarily,  and 
of  himfclt.  The  term  fometimes  lignifies  as  much  as,  of  it’s  own 
nature,  or  in  virtue  of  it’s  own  entity.  Thus  the  fun  is  faid  to  give 
light  perfe  ;  and  thus  quantity  is  extended  perfe. 

Per  se,  among  logicians.  A  thing  is  faid  to  be  known  per fey 
per  fe  notum,  when  we  immediately  perceive  it  upon  the  firft  pro- 
pofing  of  the  terms.  As,  that  the  whole  is  greater  than  it’s  parts. 

PERSECU  TION,  literally  imports  any  pain,  aftlitftion,  or  in¬ 
convenience,  which  a  perfon  defignedly  influfts  on  another. 

Persecution  more  particularly  denotes  that  tyranny  which  the 
fovereign  power  of  any  country  exercifes,  or-permits  to  be  exer- 
cifed,  againft  thofe  who  adopt  different  opinions  from  it,’s  own  in 
matters  of  religion.  'This  kind  of  perfecution  is  no  lefs  contrary  to 
reafon  and  found  policy,  than  to  the  forbearing,  comprehenfive 
fpirit  of  Chrillianity,  and  the  laws  of  humanity.  See  the  article 
Heresy. 

1  he  term  is  particularly  reftrained  to  the  fufferings  of  Chriftians. 

Hiftorians  ufualiy  reckon  ten  general  pagan  perfections:  1.  The 
firft  was  under  the  emperor  Nero,  31  years  after  our  Lord’s  afeen- 
lion  ;  when  that  emperor  having  let  fire  to  the  city  of  Rome,  threw 
the  odium  of  that  execrable  action  on  the  Chriltians,  who,  under 
that  pretence,  ivere  wrapped  up  in  the  fkins  of  wild  bcafts,  and  wor¬ 
ried  and  devoured  by  dogs  ;  others  were  crucified,  and  others  burnt 
alive.  2.  The  fecond  was  under  Domitian,  A.  D.  95.  In  this 
perfecution,  St.  John  the  apolfle  was  fent  to  the  ifle  of  Patmos,  in 
order  to  be  employed  in  digging  in  the  mines.  3.  The  third  began  in 
the  third  year  of  Trajan,  A.D.  100,  and  was  carried  on  with  great 
violence  for  feveral  years.  4!  The  fourth  was  under  Adrian,  A.  D. 
126,  and  continued  under  Antoninus  the  philofopher,  when  the 
Chriftians  were  hanilhed  from  their  houfes,  forbidden  to  ftiew  their 
heads,  reproached,  beaten,  hurried  from  place  to  place,  plundered, 
imprifoned,  and  ftoned.  5.  The  fifth  began  A.  D.  197,  under  the 
emperor  Severus. *  6.  The  fmh  began  with  the  reign  of  the  em¬ 
peror  Maximus,  A.  D.  235.  7.  The  feventh,  which  was  the  molt 
dreadful  perfecution  that  had  ever  been  known  in  the  church,  be¬ 
gan  A.  D.  250,  in  the  reign  of  the  emperor  Dccius,  when  the 
Chriftians  were  in  all  places  driven  from  their  habitations,  ftripped 
of  their  eftates,  tormented  with  racks,  &c.  8.  The  eighth  began 

A.  D.  257,  in  the  fourth  year  of  the  emperor  Valerian.  9.  The 
ninth  was  under  the  emperor  Valefian,  A.  D.  274,  but  this  was 
very  inconfidcrable.  10.  The  tenth  began  in  the  nineteenth  yearof 
Diocletian,  A.  D.  303.  In  this  dreadful  perfecution,  which  lafted 
ten  years,  houfes  filled  with  Chriftians  were  fet  on  fire,  and  whole 
droves  were  tied  together  with  ropes,  and  thrown  into  ihefca. 

PERSEVERANCE,  in  theology,  a  Chriftian  virtue,  whereby 
we  are  enabled  to  perfift  in  the  way  of  falvation  to  the  end. 

PERSIAN,  or  Persian  tongue,  one  of  the  living  oriental  lan¬ 
guages  ;  fpoken  in  the  empire  ot  Perlia.  The  Perftan  has  two  par¬ 
ticularities  not  found  in  any  of  the  other  eaftern  tongues:  the  one, 
that  it  has  an  auxiliary  verb,  anlwering  to  the  verb  si/xi  of  the 
Greek;  the  other,  that  it  has  no  aoriftus.  Both  thefe  it  borrowed 
from  the  Macedonians,  after  the  conqueft  of  Alexander. 

Persian  wheel,  in  agriculture,  is  a  machine  for  raifing  a  quan¬ 
tity  of  water  fufficient  to  overflow  lands  bordering  on  the  hanks  of 
rivers,  &c.  where  the  ftream  is  too  low  to  do  it  alone.  Refer  to 
Syftemof  Hydraulics,  p.  1185. 

Persian,  or  Persic,  in  architecture,  a  name  common  to  all 
ftatues  of  men;  ferving,  initead  of  columns,  to  fupport  entabla¬ 
tures.  See  Plate  lg(),fig-  37- 

They  only  differ  from  caryatides,  in  that  thofe  reprefent  fta- 


ues  of  women. 

PERSON,  an  individual  fubftance  of  a  rational  or  intelligent  na- 
ure.  Thus  we  fay,  an  embaffador  reprefents  the  perfon  of  his 
arince  ;  and,  in  law,  the  father  and  fon  are  reputed  one  perfon. 

In  theology,  the  Godhead  is  divided  into  three perfons  ;  but  here 
he  word  perfon  is  defigned  to  convey  a  peculiar  idea,  very  different 
rom  that  attached  to  it  every-where  eife  ;  it  being  only  ufed  for 
A’ant  of  another  term  more  pertinent  and  expreffive. 

Person,  in  dramatic  poetry,  the  charaftcr  affumed  by  an  adfor, 
)r  he  who  is  reprefented  by  the  player.  I  hus,  at  the  head  of  dra- 
natic  pieces,  is  placed  the  dramatis  perfonce ,  or  lift  of  the  perfons 
,vho  are  to  appear  on  the  ftage. 

F.  Boffu  obferves,  that  in  the  epic  and  dramatic  poem,  the  fame 
•ter fon  muft  reign  throughout ;  i.  e.  mull  fultain  the  chief  part 
hroughout  the  whole  piece,  and  the  chara&ers  of  all  the  other  per- 
rons  muft  be  fubordinate  to  him. 

Person,  in  grammar.  Refer  fo  the  Syftem,  p.  1079.  . 

PERSONABLE,  in  law,  fignifies  the  being  able  to  maintain  a 
flea  in  court ;  efpecially  in  the  cafe  of  an  alien,  who  may  be  made 
1  crfonable  by  a  &  of  parliament.  It  is  alfo  ufed  to  fignify  a  capacity 

;o  receive  anv  thing  granted  or  given. 

PERSON  AL,  any  thing  that  concerns,  or  is  retrained  to  tne 
icrfon  :  thus  it  is  a  maxim  in  ethics,  that  all  faults  are  perfonal. 

Personal  aSlion,  in  law,  is  an  aftion  levied Idiredfly  and  folely 
igainft  the  perfon,  in  oppofition  to  a  real  or  mixed  adion.  fe/i‘ 
'Ll  goods  or  chattels,  in  law,  fignifies  any  moveable  thing  belong- 
ng  to  a  perfon,  whether  alive  or  dead.  Perfonal  ty  the  s are  thofe  pay- 
tble  out  Of  the  profits  obtained  ty  a  man  s  perfonal  labour  and  in- 

luftry,  as  in  buying,  felling,  handicraft,  &c. 

PERSONALITY,  in  the  fchools^  that  which  conflttutes  an  inch- 
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vidual  a  diftindt  perfon.  The  fchool  divines  are  divided  about  what 
it  is  that  diftinguifhes  the  feveral  perfonalities  in  the  Trinity.  See 
the  article  Person. 

Personality,  or  Personalty,  in  law.  An  aftion  is  faid  to 
be  in  perfonality ,  when  it  is  brought  againft  the  right  perfon. 

PERSONIFYING,  or  Personalizing,  the  feigning  a  perfon; 
or  attributing  a  perfon  to  an  inanimate  being ;  or  giving  it  the  figure, 
fentiments,  and  language  of  a  perfon.  See  the  article  Prosopopoeia. 

The  poets  have  perfonified  all  the  paflions ;  and  even  made  divi¬ 
nities  of  them,  which  were  worfhipped  by  the  heathens  ;  as  the 
godcjefs  Perfuafion,  the  god  Sleep,  the  Furies,  Envy,  and  Difcord, 
and  Fame,  Fortune,  Vidtory,  &c. 

Perfonifying  is  effential  to  poetry,  efpecially  to  the  epopoeia. 


A  New  and  Copious  Dissertation  on 

PERSPECTIVE. 

The  art  of  Perspective  confifts  in  delineating  vifible  objedts 
on  a  plain  furface,  fuch  as  they  appear  at  a  given  diftance  upon  a 
tranfparent  plane,  placed  perpendicular  to  the  horizon,  between  the 
eye  and  the  objedt. 

The  word  is  derived  from  the  Latin, perfpicio,  to  fee  plainly. 

Perspective  confifts  of  two  parts,  fpeculative  and  pradfical. 

The  fpeculative  part,  or  theory,  makes  a  confiderable  branch  of 
diredl  optics,  in  regarding  the  appearances  of  all  vifible  obje&s,  as 
they  exhibit  themfelves  to  the  naked  eye,  and  reducing  thofe  ap¬ 
pearances  to  mathematical  rules  and  theorems. 

The  pradtical  part  is  an  application  of  thefe  rules  to  the  adfual 
defeription  of  thofe  appearances,  the  doing  of  which  in  a  mod  eafy 
and  uniform  manner,  for  all  different  cafes,  is  all  that  can  be  ex- 
pedted  from  it. 

But  as  this  part  is  purely  mathematical,  it’s  affiftance  towards 
drawing  is  only  what  can  be  performed  by  rule  and  compafs,  and 
can  therefore  ftridlly  ferve  only  for  finding  the  images  of  points,  of 
which  they  are  compofed  ;  and  as  thefe  are  infinite,  it  is  endlefs  to 
find  them  all  by  the  ftridt  rules ;  whence  it  becomes  neceffary,  after 
a  fufficient  number  of  them  are  found,  to  complete  the  image  by  the 
help  of  drawing,  to  the  better  effedting  of  which  thefe  points  ferve 
as  a  guide.  Thus,  when  a  circle  is  to  be  deferibed,  the  practical 
rules  ferve  to  find  a  fufficient  number  of  points  in  the  circumference; 
which,  being  neatly  joined  by  hand,  will  perfect  the  image,  fo  that, 
in  ftridtnefs,  nothing  in  this  image  is  found  by  mathematical  rules, 
fave  the  few  particular  points ;  the  reft  owes  it’s  being  to  the  hand 
of  the  drawer. 

Thus  alfo,  if  any  complicated  figure  be  propofed,  it  may  not  be 
eafy  to  apply  the  practical  rules  to  the  defeription  of  every  minute 
part,  but  by  inclofing  that  figure  in  a  regular  one,  properly  fubdi- 
vided  and  reduced  \nto  per/peCiive,  that  will  ferve  as  a  help,  whereby 
a  perfon,  {killed  in  drawing,  may  with  eafe  deferibe  the  objedt  pro¬ 
pofed  :  upon  the  whole,,  where  the  boundaries  of  the  propofed  ob¬ 
jects  confift  of  ftrait  lines,  and  plain  furfaces,  they  may  be  deferibed 
diredfly  by  the  rules  of  perfpeCiive ;  but  when  they  are  curvilinear, 
either  in  their  Tides  or  furfaces,  the  pradfical  rules  can  only  ferve 
for  the  defeription  of  fuch  right-lined  cafes  as  may  conveniently  in- 
clofe  the  objects,  and  which  will  enable  the  defigner  to  draw  them 
within  thofe  known  bounds  with  a  fufficient  degree  of  exadtnefs. 

It  is  therefore  in  vain  tofeek,  by  the  practical  rules  of perfpeCiive, 
to  deferibe  all  the  little  hollows  and  prominences  of  obje&s,  the  dif¬ 
ferent  light  and  (hade  of  their  parts,  or  their  fmaller  windings  and 
turnings  ;  the  infinite  variety  of  the  folds  in  drapery  ;  of  the  boughs 
and  leaves  of  trees,  or  the  features  and  limbs  of  men  and  animals  ; 
much  lefs  to  give  them  that  roundnefs  and  foftnefs,  that  force  and 
fpirit,  that  eafinefs  and  freedom  of  pofture,  that  expreffion  and  grace 
which  are  requifite  to  a  good  pidfure:  perspective  mull  content  itfelf 
with  it’s  peculiar  province  of  exhibiting  a  kind  of  rough  draught  to 
ferve  as  a  ground-work,  and  to  afeertain  the  general  proportions  and 
places  of  the  objedts,  according  to  their  fuppofed  fituations,  leaving 
the  reft  to  be  finifhed,  beautified,  and  ornamented  by  a  hand  ikilful 
in  drawing. 

It  is  true,  perfpeClive  is  of  moft  ufe  where  it  is  moft  wanted,  and 
where  a  deviation  from  it’s  rules  would  be  the  moft  obfervable ;  as 
in  deferibing  all  regular  figures,  pieces  of  architedture,  and  other 
objects  of  that  fort,  where  the  particular  tendency  of  the  feveral 
lines  is  moft  remarkable ;  the  rule  and  compafs,  in  fuch  cafes, 
being  much  more  exadt  than  anv  defeription  made  by  hand  :  but 
ftill  the  figure,  deferibed  by  th e'perfpeitive  rules,  will  need  many 
helps  from  drawing  ;  the  capitals,  and  other  ornaments  of  pillars, 
and  their  entablatures  the  ftrength  of  light  and  (hade,  the  apparent 
roundnefs  and  protuberance  of  the  feveral  parts,  muft  owe  their 
beauty  and  finifhing  to  the  defigner’s  hand ;  but,  with  regard  to 
fuch  objects  as  have  no  conftant  and  certain  determinate  fhape  or 
fize,  fuch  as  clouds,  hills,  trees,  rivers,  uneven  grounds,  and  the 
like,  there  is  a  much  larger  latitude  allowable,  provided  the  gene¬ 
ral  bulk,  or  ufual  natural  fhape  of  thofe  obje£ts,  be  in  fome  mea- 
fure  obferved,  fo  as  not  to  make  them  appear  unnatural  or  mon- 
Itrous.  See  the  Treatife  on  Drawing. 

But,  although  the  ftridt  practical  rules  of perfpeClive  are  in  a  great 
meafure  confined  to  the  defeription  of  right-lined  figures,  yet  the 
knowlege  of  the  general  laws  of  that  fcience  is  of  great  and  necef¬ 
fary  ufe  ro  inform  the  judgment,  after  what  manner  the  images  of 
any  propofed  lines  fhould  run,  which  way  they  fhould  tend,  and 
whereterminate;  and  thereby  enablesit  the  better  to  determine  what 
appearance  any  objefts  ought  to  put  on,  according  to  their  different 
fituations  and  diftances:  itaccuftoms  the  eye  to  judge,  with  greater 
certainty,  of  the  relations  between  real  objedts  and  their  perjpedive 
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deferiptions,  and  the  hand  to  draw  the  fame  accordingly  ;  and  di- 
reds  thejudgment  readily  to  difeover  any  confiderable  error  therein, 
which  might  otherwife  efcape  notice.  Befides  thar,  when  the 
ground,  or  general  plan,  and  the  principal  parts  of  a  pidlure  are  firft 
laid  down  according  to  the  rules,  every  thing  elfe  will  more  natu¬ 
rally  fall  in  with  them,  and  every  remarkable  deviation  from  the 
juft  rules  will  be  the  more  readily  perceived,  and  the  eaiier  avoided 
or  redified  ;  fo  that  although  it  may  be  infinitely  tedious,  or  abfo- 
lutely  imprafticable,  to  deferibe  every  minute  part  of  a  pidure,  by 
the  ftrid  mechanical  rules  ;  yet  the  employing  them,  where  they 
can  be  the  moft  commodioufly  ufed,  will  give  the  pidure  in  gene¬ 
ral  fuch  a  look,  as  will  guide  the  artift  in  drawing  the  other  parts 
without  any  obvious  inconliftency. 

Without  the  knowlege  of  perfpecfivr,  a  pidure  is  drawn  as  it  were 
by  guefs,  wfithout  any  certain  determinate  points,  or  lines,  or  any 
other  rule  than  the  judgment  of  the  painter’s  eye  to  guide  him ;  here 
the  fhape  and  fituation  of  his  objeds  are  not  previoufiy  determined, 
but  left  at  large  to  be  modelled  as  they  happen  in  the  progrefs  of  his 
work  to  appear  to  ftand  beft :  this  indeed  is  the  too  common  way  in 
painters  work, as  it  allows  them  all  kinds  of  latitude  in  their  defigns, 
of  rather  permits  them  to  paint  without  any  fettled  defign  at  ail,  but 
as  it  fhall  happen.  If  a  figure,  on  examination,  appears  too  iarge 
for  it’s  <3iftance,  it  is  by  a  (troke  of  a  pencil  brought  to  ftand  on 
nearer  ground ;  mountains  are  removed  from  place  to  place,  by  rai¬ 
ling  or  lowering  their  foundations,  till  at  lalt  the  painter  fixes  them 
as  fuits  beft  with  their  bulk,  and  ftrength  of  colour  which  he  firft 
gave  them :  as  he  has  no  fixed  deiign  to  work  by,  all  he  can  do  is,  to 
make  his  eve  the  judge,  and  to  corred  what,  on  view,  appears  to 
him  amifs  ;  but  often,  not  knowing  how  to  do  it,  he  makes  it  worfe, 
and  is  obliged,  after  many  repeated  unfuccefsful  trials,  to  hide  that 
part  under  a  veil,  or  blot  it  quite  out,  and  put  fomething  elfe  in  it’s 
place  that  may  look  better:  as  he  is  not  fure  of  what  he  really  in¬ 
tends,  he  is  obliged  to  keep  others  as  much  in  the  dark  as  himfelf, 
by  induftrioufly  avoiding  all  regular  figures  and  ftrait  lines,  and 
leaving  the  boundaries  of  his  objeds  as  uncertain  as  may  be  ;  and 
thus  at  length  the  piece  is  finifhed,  and  the  painter  almoft  as  igno¬ 
rant  of  the  true  original,  or  model  of  his  performance,  as  the  greateft 
ftranger ;  and,  if  in  this  manner  it  can  be  completed,  without  any 
obvious  andgrofs  faults  in  it,  he  is  much  more  beholden  tochance 
and  good  fortune,  than  to  the  rules  of  the  art  he  profelles. 

On  the  other  hand,  a  pidure,  drawn  by  the  rules,  may  be  eafily 
reduced  to  it’s  model ;  nothing  is  ambiguous  or  uncertain  in  it,  but 
which  is  fo  in  nature ,  the  true  diftance,  height,  and  breadth  of  every 
objed  may  be  meafured  by  a  line;  the  ground  and  buildings  may  be 
reduced  to  their  original  plan,  and  from  thence  a  new  pidure  may 
be  drawn  of  the  fame  things,  in  any  other  view.  A  painter,  work¬ 
ing  by  thefe  rules,  knows  what  he  is  about,  and  lets  the  fpedator 
know  it  too  ;  he  is  in  no  danger  of  falling  into  abfurditns,  nor  does 
he  ftand  in  need  of  blinds  and  Ihifts  to  cover  his  ignorance  :  if  any 
part  of  his  work  hath  not  a  good  effed,  he  knows  the  fault  lies  in 
his  model,  or  defign,  and  how,  and  where,  to  corred  it ;  and  has 
the  pleafure  of  working  with  certainty,  without  the  flaverv  of  be¬ 
ing  obliged  to  grope  out  every  ftep  of  his  way,  not  knowing  in  the 
end  whether  he  be  right  or  wrong. 

Perspective  is  alfo  ufed  for  a  kind  of  pidure  or  painting,  fre¬ 
quently  feen  in  gardens,  and  at  the  ends  of  galleries  ;  defigned  cx- 
prefsly  to  deceive  the  fight  by  reprefenting  the  continuation  of  an 
alley,  a  building,  landscape,  or  the  like. 

Aerial  Perspective,  is  fometimes  ufed  as  a  general  denomina- 
tionforthat  which  more  reftridedly  is  called  aerial  pe>JpeClive%or 
the  art  of  giving  a  due  diminution  or  degradation  to  the  ftrength  of 
light,  (hade,  and  colours  of  objeds,  according  to  their  different  dif¬ 
tances,  the  quantity  of  light  which  falls  upon  them,  and  the  medium 
through  which  they  are  feen  ;  the  chiaro  obfeuro,  or  clair  objeure , 
which  confifts  in  expreffing  the  different  degrees  of  light,  (hade,  and 
colour  of  bodies,  arifing  from  their  own  fhape,  and  the  polition  of 
their  parts  with  refped  to  the  eye  and  neighbouring  objeds,  whereby 
their  light  or  colours  are  affeded  ;  and  keeping,  which  is  the  ob- 
fervance  of  a  due  proportion  in  the  general  light  and  colouring  of  the 
whole  pidure ;  fo  that  no  light  or  colour  in  one  part  may  be  too 
bright  or  ftrong  for  another.  A  painter,  who  would  fucceed  in  aerial 
perspective,  ought  carefully  to  ftudy  the  effeds  which  diftance,  or 
different  degrees  or  colours  of  light  have  on  each  particular  original 
colour,  to  know  how  it's  hue  or  ftrength  is  changed  in  the  feveral 
circumftances  that  occur,  and  to  reprefent  it  accordingly.  As  alt 
objeds  in  a  pidure  take  their  meafures  in  proportion  to  thofe  placed 
in  the  front,  fo,  in  aerial  perfpeClive,  the  ftrength  of  light,  and  the 
brightnefs  of  the  colours  of  objeds  clofe  to  the  pidure,  muft  ferve 
as  a  meafure,  with  refped  to  which  all  the  fame  colours  at  feveral 
diftances  mult  have  a  proportional  degradation  inlikecircumftances. 

D  E  F  I  N  I  T  I'o  N  S. 

Anamorphosis,  (of  avx,  and  <pr,  form,)  is  a  monftrous  pro- 
jedion  ;  or  a  representation  of  fome  image,  either  on  a  plane  or 
curve  furface,  deformed  and  diftorted,  wffich  at  a  certain  diftance 
fhall  appear  regular,  and  in  proportion. 

To  make  an  anamorphosis,  or  monflrous  projection  on  a  plane. 
Draw  the  fquare  ABCD,  ( Plate  120,  fig.  19,)  of  a  bignefs  at  plea- 
fure,  and  fubdi vide  it  into  a  great  number  of  areolas,or  letter  fquares. 
In  this  fquare,  or  reticle,  called  the  craticular  prototype,  let  the  image 
to  be  diftorted  be  drawn.  Then  draw  the  line  ab  (fig.  19,  N°  2,) 
equal  to  A  B :  and  divide  it  into  the  fame  number  of  equal  parts,  as 
the  fide  of  the  prototype  AB;  and  in  E,  the  middle  thereof,  erect 
the’perpendicular  E  V,  fo  much  the  longer  ;  draw  V S  perpendicular 
to  E  V,  fo  much  the  fhorter,  as  the  image  is  defired  to  be  more  dif¬ 
torted.  From  each  point  of  divifion  draw  right  lines  to  V,  and  join 
the  points  a  and  S,  by  the  fight  line  a  S.  Through  the  points  d <  f g 
draw  lines  parallel  to  a  b  ;  then  will  a  b  c  d  be  the  fpace  which  me 
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monftrous  projection  is  to  be  delineated  in  ;  called  the  craticular 
t Slype. 

Laftly,  in  every  areola,  or  fmall  trapezium  of  the  fpace  abed, 
draw  what  appears  delineated  in  the  correl'pondent  areola  of  the 
fquare  ABCD;  by  this  means  you  will  obtain  a  deformed  image, 
which  yet  will  appear  in  full  proportion  to  an  eye  diftant  from  it  the 
length  E  V,  and  raifed  above  the  height  V  S. 

It  will  be  diverting  to  manage  it  fo,  that  the  deformed  image  may 
not  reprefent  a  mere  chaos,  but  fome  other  image :  thus,  we  have 
feen  a  river  with  foldiers,  waggons,  &c.  marching  along  the  fide  of 
it, To  drawn,  that  when  viewed  by  an  eye  in  the  point  S,  it  appears 
to  be  the  fatirical  face  of  a  man. 

An  image  alfo  may  be  diftorted  mechanically,  by  perforating  it 
here  and  there  with  a  needle,  and  placing  it  againli  a  candle  or  lamp  ; 
and  obferving  where  the  rays,  which  pafs  through  thefe  little  holes, 
fall  on  a  plane,  or  curve  fuperficies,  for  they  will  give  the  correfpon- 
dent  points  of  the  image  deformed  ;  by  means  whereof,  the  defor¬ 
mation  may  be  completed. 

To  draw  the  anamorphosis,  or  deformation  of  an  image,  upon  the 
convex  furface  of  a  cone.  It  is  manifeft,  from  the  former  cafe,  that 
all  here  required  is,  to  make  a  craticular  e&ype  on  the  fuperficies 
of  the  cone,  which  (hall  appear  to  an  eye  duly  placed  over  it’s  vertex, 
equal  to  the  craticular  prototype. 

Let  the  bafs,  or  periphery,  ABCD,  therefore,  of  the  cone,  (fig. 
20,)  be  divided  by  diameters  into  any  number  of  equal  parts ;  and 
through  each  point  of  divifion  draw  concentric  circles :  thus  will 
the  craticular  prototype  be  made.  With  double  the  diameter  A  B,  as 
a  radius,  deferibe  the  quadrant  E  FG,  (fig.  21,)  fo  as  the  arch  EG 
be  equal  to  the  whole  periphery  ;  then  the  quadrant,  folded  duly  up, 
will  form  the  fuperficies  of  a  cone,  whofe  bafe  is  the  circle  ABCD. 
Divide  the  arch  EG  into  the  fame  number  of  equal  parts  as  the  cra¬ 
ticular  prototype  is  divided  into ;  and  draw  radii  from  each  of  the 
points  of  divifion.  Produce  C  F  to  I,  fo  that  F  I  =  F  G  :  and 
from  the  center  I,  with  the  radius  I  P,  draw  the  quadrant  F  K  H  ; 
and  from  I  to  E  draw  the  right  line  I  E.  Divide  the  arch  K  F  into 
the  fame  number  of  equal  parts  as  the  radius  of  the  craticular  proto¬ 
type  is  divided  into;  and  draw  radii  through  each  of  the  points  ot 
divifion,  from  the  center  I,  meeting  E  F,  as  1,  2,  3,  &c.  Laftly, 
from  the  center  F,  with  the  radii  Ft,  F  2,  F  3,  &c.  deferibe  the 
concentric  arches.  Thus  will  the  craticular  eCtype  be  formed,  the 
areola  whereof  will  appear  equal  to  each  other. 

Hence,  what  is  delineated  in  every  areola  of  the  craticular  proto¬ 
type,  being  transferred  into  the  areola  of  the  craticular  e&ype,  the 
images  will  be  diltorted  or  deformed :  yet  an  eye  being  duly  raifed 
over  the  vertex  of  the  cone,  will  perceive  it  in  jolt  proportion. 

If  the  chords  of  the  quadrants  be  drawn  in  the  craticular  proto¬ 
type,  and  chords  of  the  fourth  part  in  the  craticular  e&ype,  all  things 
elfe  remaining  the  fame,  you  will  have  the  craticular  e&ype  in  a 
quadrangular  pyramid.  And  hence  it  will  be  eafy  to  deform  any 
image,  in  any  other  pyramid,  vvhofe  bafe  is  any  regular  polygon  : 
becaufe  the  eye  will  be  more  deceived,  if  from  continued  objedls  it 
cannot  judge  of  the  diftance  of  the  parts  of  the  deformed  image  ; 
therefore,  thefe  kinds  of  deformed  images  are  to  be  viewed  through 
a  fmall  hole  ;  and  w  hen  they  are  made  to  appear  like  the  objedls 
which  they  are  intended  to  reprefent,  by  means  of  a  mirror  of  any 
particular  conftru&ion,  thefe  anamorphojes  are  faid  to  be  reformed. 
See  the  article  Mirror. 

Designing  objeds,  mechanical  method  of.  Confult  Treatife  on 
the  art  of  Drawing,  p.  745,  where  it  is  properly  introduced,  and 
the  plate  reprefenting  that  fubject,  referred  to. 

Perspective;  or  the  art  of  ranging  things  in  their  proper  pro¬ 
portions,  &c.  the  inflruments  ufed  in  perfpedive  ;  with  fome  general 
propofitions  from  which  the  pradtical  operations  are  largely  treated 
of ;  fee  Treatife  on  Drawing,  with  references  to  plates,  in  p.  739, 
&  feqq. 

Projection,  denotes  the  appearance,  or  reprefent  at  ion  of  an  ob¬ 
ject  on  \ht  perfiped  ive  plane. 

The  projection,  e.  gr.  of  a  point,  as  A  ( Plate  160,  fig.  3,)  is  a 
point  <7,  through  which  the  optic  ray  OA  paftes  from  the  objective 
point  through  the  plane  to  the  eye ;  or  it  is  the  point  wherein  the 
plane  cuts  the  optic  ray. 

And  hence  is  eafily  conceived  what  is  meant  by  the  projection  of  a 
line,  a  plane,  or  a  folid. 

.  Projection  of  the  fphere  in  piano,  is  a  reprefentation  of  the  feve- 
ral  points  or  places  of  the  furface  of  the  fphere,  and  of  the  circles 
deferibed  thereon,  or  of  any  ailigned  parts  thereof,  fuch  as  they  ap¬ 
pear  to  the  eye  fituate  at  a  given  diftance,  upon  a  tranfparent  plane 
placed  between  the  eye  and  the  fphere. 

The  principal  ufe  of  the  projection  of  the  fphere  is  in  the  conftruc- 
tion  of  planifpheres,  and,  particularly,  maps  and  charts;  which  are 
•  faid  to  be  of  this  or  that  projection,  according  to  the  feveral  fituations 
of  the  eye,  and  the  pcrfpeCtive  plane,  with  regard  to  the  meridians, 
parallels,  and  other  points  and  places  to  be  reprefented. 

The  mod  ufual  projection  of  maps  of  the  world  is  that  on  the  plane 
of  the  meridian,  which  exhibits  a  right  fphere  ;  the  firlt  meridian  be¬ 
ing  the  horizon  :  the  next  is  that  on  the  plane  of  the  equator,  wherein 
the  pole  is  in  the  center,  and  the  meridians  the  radii  of  a  circle,  &c. 
This  reprefents  a  parallel  fphere. 

See  the  application  of  the  doClrine  of  the  projection  of  the  fphere,  in 
the  conftru&ion  of  the  various  kinds  of  maps,  under  the  article 
Map. 

The  projection  of  the  fphere  is  ufually  divided  into  orthographic  and 
filer  c* graphic ;  to  which  may  be  added  gnomonic. 

Orthographic  Projection,  is  that  wherein  the  fuperficies 
of  the  fphere  is  drawn  on  a  plane,  cutting  it  in  the  middle  ;  the  eye 
being  placed  at  an  infinite  diltance  vertically  to  one  of  the  hemi- 
fpheres.  .  > 
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Laws  of  the  Orthographic  Projection,  i.  The  rays,  by 
which  the  eye,  at  an  infinite  diftance,  perceives  any  obieCt  are 
parallel,  . 

2.  A  right  line,  perpendicular  to  the  plane  of  the  projection,  is 
projected  into  a  point,  where  that  right  line  cuts  the  plane  of  *the 

projection. 

3-  A  right  line,  as  A  B,  or  C  D,  (Plate  1 19,  fig.  a,)  not  perpen¬ 
dicular,  but  either  parallel  or  oblique  to  the  plane  of  the  projection , 
is  projected  into  a  right  line,  as  E  F,  or  G  H,  and  is  always  com¬ 
prehended  between  the  extreme  perpendiculars  A  F  and  B  E ;  or 
C  G  and  D  H. 

4 •  The  projection  of  the  right  line  A  B  is  the  greateft;  when  A  B 
is  parallel  to  the  plane  of  the  projection. 

,5.  Hence  it  is  evident,  that  a  line  parallel  to  the  plane  of  the  pro¬ 
jection,  is  proje&ed  into  a  right  line  equal  to  itfelf ;  but  if  it  be  ob¬ 
lique  to  tlie  plane  of  the  projection,  it  is  projected  into  one  which  is 
lefs. 

6.  A  plane  furface,  as  ABCD,  (fig.  b,)  at  right  angles  to  the 
plane  of  the  projection,  is  projected  into  that  right  line,  e.  gr.  A  B, 
in  which  it  cuts  the  plane  of  the  projection. 

Hence  it  is  evident,  that  the  circle  BC  A  D,  (landing  at  right  an¬ 
gles  to  the  plane  of  the  projection ,  which  paftes through  it’s  center, 
is  projected  into  that  diameter  AB,  in  which  it  cuts  the  plane  of  the 
projection. 

It  is  likewife  evident,  that  any  arch  as  Cc  is  projedied  into  Oo> 
equal  to  C  a,  which  is  the  right  fine  of  that  arch  ;  and  the  comple-. 
mental  arch  c  A  is  projedied  into  0  A,  the  verfed  fine  of  the  fame 
arch  C  c. 

7.  A  circle  parallel  to  the  plane  of  the  projection  is  projedied  into  a 
circle  equal  to  itfelf,  whofe  center  is  the  center  of  the  projection,  and 
radius  equal  to  the  cofine  of  it’s  diftance  from  the  plane  ;  and  a  cir¬ 
cle  oblique  to  the  plane  of  the  projection  is  projedied  into  an  ellipfis, 
whofe  greatell  diameter  is  the  projection  of  that  diameter  of  the  given 
oblique  circle,  which  is  parallel  to  the  plane  of  projection,  and  the 
leaf!  diameter  is  equal  to  double  the  cofine  of  the  obliquity  of  the  cir¬ 
cle,  half  the  greater  diameter  being  radius. 

Projection,  is  that  wherein  the  furface  and  circles 
of  the  fphere  are  drawn  upon  a  plane  of  a  great  circle,  the  eye  being 
in  the  pole  of  that  circle. 

Properties  of  the  Stereographic  Projection.  1.  In  this  projection , 
a  right  circle  is  projedied  into  a  line  of  half-tangents. 

2.  The  reprefentation  of  a  right  circle,  perpendicularly  oppofttl 
to  the  eye,  will  be  a  circle  in  the  plane  of  the  projection. 

3.  The  reprefentation  of  a  circle,  placed  oblique  to  the  eye,  will 
be  a  circle  in  the  plane  of  the  projection. 

4.  If  a  great  circle  be  to  be  projedied  upon  the  plane  of  another 
great  circle,  it’s  center  will  lie  in  the  line  of  meafures,  diftant  from 
the  center  of  the  primitive  by  the  tangent  of  it’s  elevation  above  the 
plane  of  the  primitive. 

5.  If  a  lefter  circle,  whofe  poles  lie  in  the  plane  of  the  projection, 
were  to  be  projedied ;  the  center  of  it’s  reprefentation  would  be  in 
the  line  of  meafures,  diftant  from  the  center  of  the  primitive  by  the 
fecant  of  the  lefter  circle’s  diftance  from  it’s  pole,  and  it’s  femidia- 
meter,  or  radius,  be  equal  to  the  tangent  of  that  diftance. 

6.  If  a  lefter  circle  were  to  be  projedied,  whofe  poles  lie  not  in  the 
plane  of  the  projection,  it’s  diameter  in  the  projection,  if  it  falls  on 
each  fide  of  the  pole  of  the  primitive,  will  be  equal  to  the  fum  of  the 
half-tangents  of  it’s  greateft  and  neareft  diftance  from  the  pole  of  the 
primitive,  feteach  way  from  the  center  of  the  primitive  in  the  line 
of  meafures. 

7.  If  the  lefter  circle  to  be  projedied  fall  intirely  on  one  fide  of  the 
pole  of  th  e. project  ion,  and  do  not  encompafs  it,  then  will  it’s  diameter 
be  equal  to  the  difference  of  the  half-tangents  of  it’s  greateft  and 
neareft  diftance  from  the  pole  of  the  primitive,  fet  off  from  the  cen¬ 
ter  of  the  primitive  one ;  and  the  fame  way  in  the  line  of  meafures. 

8.  In  the  Jiereographic  projection,  the  angles  made  by  the  circles  of 
the  furface  of  the  fphere,  are  equal  to  the  angles  made  by  their  re- 
prefentatives  in  the  plane  of  their  projection.  See  the  article  Stere- 
OGRAPHIC  Projection. 

Scenography,  (from  «wn,  feene,  and  ypapn,  defeription,)  is 
a  reprefentation  of  a  body  on  a  perfpedive  plane  ;  or  a  defeription 
thereof  in  all  it’s  dimenfions,  fuch  as  it  appears  to  the  eye. 

The  ichnography  of  a  building,  &c.  reprefents  the  plan,  or 
ground-work,  of  the  building:  the  orthography  the  front,  or  one  of 
the  fides  ;  and  the  feenography  the  whole  building,  front,  hides,  height, 
and  all,  raifed  on  the  geometrical  plan. 

Toexhibit  the  Scenography  of  any  body.  X.  Lay  down  the  bafts, 
ground-plot,  or  plan  of  the  body,  in  the  perfpeCiive  ichnography, 
according  to  the  method  laid  down  under  the  article  Perspective. 
2.  Upon  the  feveral  points  of  the  plan  raife  the  perfpedive  heights: 
thus  will  the  feenography  of  the  body  be  completed,  excepting  that  a 
proper  fhade  is  to  be  added.  The  method  of  raifing  the  heights  is  as 
follows. 

On  any  given  point,  as  C,  (Plate  119 ,  fig.  c,)  to  raife  a  perfpedive 
altitude,  anfwerablc  to  an  obje&ive  altitude  P  Q.  On  the  terreftrial 
line  raife  a  perpendicular  P  Q,  equal  to  the  given  objective  altitude. 
From  Pand  Q,  to  any  point,  as  T,  draw  right  lines,  PT  and  Q_T. 
From  the  given  point  C  draw  a  right  line  C  K,  parallel  to  the  ter¬ 
reftrial  line  DE,  meeting  the  right  line  QT,  in  K.  In  the  point 
K,  upon  the  line  KC,  ereCt  a  perpendicular  1  K.  «■  This  I  K  is  the 
ficenographic  altitude  required.  See  Perspective,  art.  XXI. 

The  application  of  this  general  method  of  drawing  the  feenography 
of  a  body,  is  not  fo  obvious,  in  every  cafe,  but  that  it  may  be  ne- 
ceftary  to  ill uftrate  it  a  little  by  a  few  examples. 

To  exhibit  ihe  SCENOGRAPHY  of  a  cube,  viewed  by  an  angle.  I. 
As  the  balls  ot  a  cube  viewed  by  an  angle,  (landing  on  a  geometrical 
plane,  is  a  fquare  viewed  by  an  angle  ;  draw  a  fquare,  viewed  angu¬ 
lar-wife.  2.  Raife  the  fide  HI,  (fig  d,J  of  the  fquare  perpendicu¬ 
lar!/ 
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larly  on  the  point  of  the  rerreftrial  lineDE;  and  to  any  point,  as  V, 
of  the  horizontal  line  HR,  draw  the  right  lines  VI  and  VH.  3. 
From  the  angles  d .  /;,  and  c,  draw  c  1,  d  2,  &c.  parallel  to  the  ter. 
rei'frial  line  D  E.  4.  From  the  points  1  and  2,  raifc  L  1,  and  M  2, 
perpendicular  to  the  fame,  Laftlv,  fince  H  I  is  the  height  to  be 
raifcd  in  a,  L  1  in  r  and  b ,  and  M  2  in  d;  in  a  raife  the  line/a 
perpendicular  to  a  E  ;  in  <£and  c,  raife  b  g  and  c  e  perpendicular  to 
b  c  i;  and,  laltly,  raife  dh  perpendicular  to d  2,  and  make  af— :H  I, 
bo — e.  cz=. L  1,  and  b  r/— M  2:  if,  then-,  the  points  g,  h,  erf,  be 
eonni  6fed  by  right  lines,  she  feenography  will  be  complete, 

Otherwife  r  let  AB,  (fig.  e,J  be  the  breadth  of  either  of  the  fix 
equal  fquare  fides  of  the  cube  A  G,  O  the  place  of  the  obferver,  al- 
moft  even  with  the  edge  C  D  of  the  cube,  S  the  point  of  fight,  SP 
the  horizon  parallel  to  A  D,  and  P  (S  P  being  made  equal  to  SO) 
the  point  of  difiance.  Make  A  BC  D  a  true  fquare,  draw  BSand 
C  S  to  the  point  of  fight,  and  B  P  to  the  point  of  difiance,  interfec- 
ting  C  S  in  G  ;  then  draw  F  G  parallel  to  BC,  and  the  uppermofi 
perfpedlive  fquare  fide  B  F  G  C  of  the  cube,  will  be  finifhed.  Draw 
D  S  to  the  point  qf  fight,  and  A  P  to  the  point  of  difiance,  inter¬ 
fering  DS  in  I  ;  then-draw  G  I  parallel  to  CD;  and,  if  the  cube 
be  opaque,  as  if  wood  or  metal,  all  the  outlines  of  it  will  be  finifhed, 
and  then  it  may  be  (Traded  as  in  the  figure.  But  if  you  want  a  per- 
fpetfive  view  of  a  tranfparent  glafs  cube,  all  the  fides  of  which  will 
be  feen;  draw  A  H  toward  the  point  of  fight,  F  H  parallel  to- BA, 
and  H  1  parallel  to  A  D  ;  then  AHID  will  be  the  fquare  bafe  of 
the  cube,  perfpe£tively  parallel  to  the  top  B  F  G  C ;  A  B  F  H  will 
be  the  fquare  fide  of  the  cube,  parallel  to  CGI  D,  and  FGIH  will 
be  the  fquare  fide  parallel  to  A  BC  D. 

Having  the  reprefentation  of  one  cube,  that  will  befufficrent  for 
any  number  of  the  fame  fize,  provided  that  they  all  ftand  in  the  fame 
line,  or  at  the  fame  difiance  from  the  bottom  of  the  pidlure.  If  the 
cube  were  above  the  horizontal  line,  the  reprefentation.  of  it  is  found 
in  the  fame  manner. 

Again  r  to  exhibit  the  reprefentation  of  a  cube  with  the  fewefi 
pofFible  lines,  within  the  pifture.  Divide  the  bottom  and  one  fide ' 
of  the  pitture,  (fig.'fi)  into  any  number  of  equal  parts,  which  may 
be  contidered  as  feet;  let  the  propofed  reprefentation  be  fix  feet  from 
the  bottom  of  the  pidlure,  and  four  feet  in  diameter;  and  let  C  H 
or  C  L  be  half  the  difiance  of  the  eye,  and  C  the  center  of  the  pic¬ 
ture. 

From  r  draw  a  line  to  C  ;  from  q  produce  one  to  If,  cutting  r  C 
in  v,  from  v  draw  a  parallel  line,  then  a  line  from  p  to  H,  which 
gives  tv  for  the  bottom  of  the  cube.  Upon  the  line  t  v  make  the 
fquare,  and  bifetfi  the  upper  fide  in-  x;  from  x  produce  a  line  to  C; 
and  another  from  *  to  PI,  which  gives  the  corner  i ;  whence  the  re¬ 
prefentation  may  be  completed. 

Mr.  Kirby  has  propofed  the  following  univerfal  rules  for  exhibi¬ 
ting  the  true  perfpeftive  reprefentations  of  any  ohje&s,  and  applied 
them  to  a  variety  of  elegant  drawings  in  arehitefiure,  See. 

Rule  1.  To  determine  the  perjpettive  length  of  any  given  line  a  b 
(jig.  1,)  parallel  to  the  horizontal  line,  and  to  divide  it  fo  as  that  it 
may  reprefent  any  number  of  equal  or  unequal  parts.  Divide  the 
bottom  A  B  of  the  pidture  into  any  given  number  (e.  gr.  ten)  of 
equal  parts,  and  let  this  be  a  fcale  for  adjufting  the  proportions  of 
fuch  objects  as  are  to  be  drawn  upon  the  pidfure.  Let  a  be  one  end 
of  the  line  propofed,  and  from  a  draw  at  pleafure  the  parallel  a  b. 
From  any  point,  as  1  on  the  fcale,  draw  aline  through  a,  to  cut  the 
horizontal  Tine  in  P.  Let  the  fpace  between  1  and  3  be  the  real 
length  of  the  propofed  line  on  the  fc-ale,  and  from  3  draw  a  line  to 
P,  cutting  a  b  in  b,  and  a  b  will  reprefent  a  letigjh  equal  to  the  fpace 
13.  In  order  to  divide  a  b  into  any  number  of  equal  or  unequal 
parts,  mark  on  the  fcale  the  given  proportion,  and  from  thence  draw 
lines  to  P,  which  will  interfedlai  in  the  points  propofed. 

If  ab  be  a  perfpeftive  line  given  and-it’slength  be  required.  Draw 
a  line  from  any  point  in  the  horizontal  line  through  the  ends  of  ab' 
to  the  fcale,  and  thefe  will  fhew  it’s  length.  Then  a  b  reprefencs 
fix  parts,  as  feet,  See.  according  to  the  nature  of  the  defign. 

Rule  II.  To  cut  off  a  part  ab,  (jig.  2,)  of  the  line  a  C,  that  va- 
nifhes  into  the  center  of  the  pidlure,  fo  as  to  reprefent  any  given 
length,  and  to-  obtain  any  number  of  perfpebfive  divifions  upon  it. 
From  C  fet  off  the  width  I  K  of  the  pidlureto  L,  for  the  difiance  of 
the  eye.  From  L  to  any  point,  as  2,  on  the  fcale,  draw  L  2  cut¬ 
ting  a  C  in  b,  and  ab  will  reprefent  the  length  a  2.  In  the  fame 
manner,  lines  drawn  from  any  divifions  on  the  fcale  to  L,  will  cut 
a  C  fo  as  to  give  the  perfpeflive  of  fuch  divifions. 

Rule  III.  To  cut  off  a  part  a  b- (fig.  3,)  of  the  line  a  H,  that  va- 
niftrcs  into  one  of  the  points  of  diftance  H  ;  and  to  divide  it.  Divide 
the  difiance  C  H  or  C  L  into  five  equal  parts,  and  make  the  dot  at 
P h  two  parts  one  fourteenth  from  C.  From  any  divifion  on  the 
fcale,  as  1,  draw  a  line  to  P  h,  cutting  aH  in  bi  then  will  ab  re- 
prefent  the  length  a  1.  To  divide  a  b ,  fet  off  the  real  lengths  of 
thofe  parts  on  the  fcale,  and  draw  lines  to  Pb,  which  will  cut  a  b  in 
the  propofed  points. 

For  the  line  a  c,  which  vanifties  into  the  point  of  diftanee  L  : 
make  the  dot  at  P  /  the  fame  diftance  from  C  as  P  h  is  from  C. 
From  P /  draw  a  line  to  any  point,  2,  and  a  c  will  be  the perfpeblive 
of  a  2;  &c.  The  firft  of  thefe  rules  is  adapted  to  the  fides  of  fuch 
objedls  or  buildings  as  diredly  front,  or  are  even  with  the  eye ;  the 
fecond  to  thofe  which  run  diredlly  from  the  eye ;  and  the  third  to 
fuch  as  are  viewed  angle-ways,  and  in  fuch  a  manner  that  both  fides 
have  an  equal  degree  of  obliquity. 

For  the  application  of  the, firft  and  fecond  of  the  preceding  rules, 
in  drawing  the  reprefentatioras-offquares  and  circles,  refer  to  Syftern 
of  Drawing,  p.  740,  &c. 

For  the  farther  ufe  of  thefe  rules  :  Let  it  be  required  to  pat  a  parallel 
tube  of  two  feet  J quart,  and  placed  at  the  bottom  of  the  picture  in  perfpec7 
five.  Draw  the  front  fide  ab  1  3,  (Plate  160,  fig.  66,)  and  lines 
from  b,  a,  3  to  C  ;  then-  from  5  draw  a  line  to  H,  and  from  c  the 


perpendicular  c  d,  and  from  //another  parallel,  as  in  the  figure.  Let 
the  fame  figure  be  placed  at  the  diftance  of  one  foot  within  the  pic_ 

.  turc.  A  line  drawn  from  6  to  L  will  give  the  corner/by  R-.iIe  II 
Draw  a  line  from  5  to  C,  and  the  parallel/ e  ;  mak efg — -fe,  an<^ 
draw  the  front  fide/';  kg;  a  line  drawn  from  e  to  L  gives  the  point 
h;  from  h  draw  the  perpendicular  b  1 ,  and  from  1  another  parallel. 

To  exhibit  the  perjpefiive  of  fveral  cubes  placed  behind  one  another. 
Draw  the  front  fide  Aab2  (jig.  by.jTrom  a,  b,  2  draw  lines  to 
and  complete  the  firftcube  as  above.  Again,  draw  a  line  from  4  to 
C,  and  the  parallel  c  d ;  then  from  //draw  a  line  to  H,  which  gives 
a  fpace  to  reprefent  the  breadth  of  one  cube  ;  from  g  draw  the  pa¬ 
rallel  gh,  and  a  line  from  h  to  H  will  give  the  breadth  of  another 
cube  ;  from  g  and  n  draw  perpendiculars  cutting  b  C,  and  from  thefe 
interfedlions  draw  the  parallels  for  the  top. 

For  obtaining  the  fame  numberof  cubes  on  theoppofite  fide:  up¬ 
on  8  B  draw  the  front  fide;  from  8,  and  the  two  upper  corners 
draw  lines  to  C  ;  and  from  the  feveral  corners  of  the  cubes  already 
drawn,  produce  parallels,  as  cm,  interfering  8  C;  from  thefe  intt  r- 
fetlions  draw  perpendiculars  for  the  fides,  and  then  the  parallels  for 
the  tops,  Sec. 

To  find  the  perf pe.fi appearance  of  an.  oblique  cube  hvo  feet  fquare  ; 
the  ncarejl  corner  being  one  foot  from  the  bottom  of  the  picture.  Find  by 
Rule  II  the  corner  a  (fg.  68,)  by  the  firft,  the  length  ab;  by  the 
third, the  depth  at  a  c;  and  draw  the  parallel  cd,  which  gives  the 
other  fide  ad.  From  c ,  a,  d,  draw  the  perpendiculars  efi  ae,  do-  - 
and  ae=ab;  then  from  e  draw  lines  to  H  and  L;  andfromVand 
g  lines  to  Hand  L.  ^ 

To  exhibit  feveral  oblique  cubes  behind  one  another,  beth  to  the  rioht 
and  left.  Draw  the  firft  cube  from  the  point  5  (fig.  69,)  draw  lines 
from  5  to  H  and  L;  and  a  line  drawn  from  7  to  Pi  gives  the  fide 
5b;  draw  the  parallel  b  c  and  the  perpendiculars  for  the  upright 
edges  ;  and  make  5  a  equal  to  57,  and  draw  lines  from  a  toH  and 
L,  and  from  d  to  L,  and  from  c  to  H,  which  completes  one  cube. 
Let  the  (paces  between  the  cubes  be  three  feet;  draw  aline  from  8 
to  L,  and  another  from  b,  and  then  the  parallel  b /  of  three  feet  ■  and 
a  line  from /to  P/ gives  bg  to  reprefent  h f  by  Rule  III.  From  7 
draw  a  line  to  L,  and  from  g  the  parallel  g  k,  which  reprefents  two- 
feet,  or  the  breadth  of  one  cube  ;  then  from  b  draw  a  line  to  P/ 
wjiich  gives  the  fide  g  i ;  and  draw  a  line  from  g  to  H,  and  from  c 
to  L,  which  will  give  the  other  fide  g  m.  Again,  from  g,  m,  r, 
draw  perpendiculars;  and  then  interfedlions  with  the  lines  drawn 
from  the  top  of  the  firft  cube  to  L,  will  determine  the  height  of  two 
fides  ;  and  by  drawing  other  lines  to  H,  as  n  H,  we  fhall  complete 
another  cube  ;  and  fo  on.  The  figures  on  the  right  hand  fide  ate 
found  from  thofe  which  are  already  drawn  by  means  of  parallel 
lines. 

N.  B.  The  reprefentation  of  the  cube  prepares  the  way  for  the 
proje&ion  of  all  the  regular  folids ;  and  we  have,  therefore,  been 
more  diffufe  in  illuftrating  the  method  of  doing  it. 

fo  exhibit  the  Scenography  oj  a  hollow,  quinquangular  prifm. 
1.  Since  the  bafe  of  a  hollow  qumquangular  prifm,  (landing  on  a 
geometrical  plane,  is  a  pentagon,  with  a  limb,  or  breadth  of  a  cer¬ 
tain  dimenfion,  find  the  appearance  of  this  pentagon  on  a  fable,  or 
plane.  See  the  article  Perspective. 

2.  On  any  point,  as  H,  of  the  terreftria!  line  DE  (fig.  70,)  Taife 
a  perpendicular  H  I,  equal  to  the  objective  altitude;  and  to  any 
point,  as  V,  of  the  horizontal  line  FI  R,  draw  the  lines  H  V  and 
IV .  3,  From  the  feveral  angles  a,  b ,  d,  e,  c,  of  the perfpebiive  ich- 

nography,  both  the  internal  apd  external  ones,  draw  lines,  as/>2, 
da,,  &c.  parallel  to  the  terreftrial  line;  and  from  the  points  1,2,3, 
raife  perpendiculars  to  the  fame,  as  L  1,  M  2,  m  2,  N  3,  n  3.  If 
thefe,  then,  be  raifed  in  thecorrefpondent  points  of  the  ichnography, 
as  in  the  fecond  article,  th efeenegraphy  will  be  complete.,  ‘ 

Another  m  thod  of  reprefen  ting  a  prifm.  Let  a  b  (fg.  71,)  be  the 
width  of  the  bottom :  from  C  draw  lines  through  a,  b,  in  order  to 
obtain  the  real  width  of  the  line  a  b,  viz.  five  feet ;  at  the  point  n 
ere 61  the  perpendicular  n  m,  and  make  it  equal  to  the  real  height  of 
the  prifm,  viz.  four  feet;  draw  the  front  fide  a  bdfi  Make  an 
equilateral  triangle  ABE,  whofc  fides  are  each  equal  to  ab;  bifefi 
this  triangle  by  the  line  D  E,  and  divide  D  E  into  two  equal  parts 
inF;  bifeiT  alfo  f  d  in  c ;  "^nd  draw  cC;  then  take  D  F,  and  fet  it  , 
from  c  to  l,  and  draw  l  L,  interfe6ling  c  C  in  e;  laltly,  draw  fe 
and  d  e,  which  complete  the  figure. 

To  exhibit  the  Scenography  of  a  cylinder.  1.  Since  the  bafe  of 
a  cylinder,  (landing  on  a  geometrical  plane,  is  a  circle,  feek  the 
appearance  of  a  circle.  In  the  points  a,  b,  d,f,  b,  g,  e,c  (Plate  1 19, 
fig.  d,)  raife  the  apparent  altitudes,  as  in  the  preceding  articles. 
If,  now,  their  upper  lines  be  connected  by  curve  lines,  as  in  the 
bafe  a ,  b,  d,fg ,  h,  e,  c,  the  feenography  of  the  cylinder  will  be  com*- ' 
plete. 

It  is  evident,  that  thofe  lines  are  to  be  omitted,  both  in  the  plan, 
and  in  the  elevation,  which  are  notexpofed  to  the  eye ;  though  they 
are  not  to  be  difregarded  from  the  beginning,  as  being  necelfary  for 
the  finding  of  other  lines.  E.  gr.  in  the  feenography  of  the  cube, 
viewed  angle-wife,  the  lines  bd  and  dt  ( Plate  119 ,  fg.  d ,)  in  the 
,  bafe,  and  d  h  in  the  elevation,  are  hidden  from  the  eye,  and  are 
therefore  omitted  in  The  defeription.  But  fince  the  upper  point  b 
is  not  to  be  found,  unlefs  the  point  d  be  had  in  the  ichnography  ; 
nor  can  the  lines  gh  and  h  e  be  drawn  without  the  height  d  h  ;  the 
appearance  of  the  point  d  is  as  neceffary  to  be  determined  in  the 
operation,  as  the  height  h  d. 

Another  method .  Let  the  propofed  cylinder  [Plate  160,  fig.  71,)  be 
four  feet  in  diameter,  fix  feet  high,  and  three  feet  from  the  bottom  of 
the  piiShire ;  and  let  the  center  be  in  the  line  3  C.  Find  the  point  ct 
by  Rule  II.  above,  and  the  diameter  a  b  by  Rule  I.  With  this  dia¬ 
meter  find  the  perfpeblive  of  a  circle.  See  Perspective,  art.  XI. 
Divide  a  £into  four  feet,  by  Rule  I.  From  c  draw  the  perpendi¬ 
cular  cm;  and  take  one  foot  from  a  b,  apd  from  c  fet  it  fix  times 
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to  w;  though  m  draw  the  parallel  kl,  and  make  it  equal  to  the 
lower  diameter  a  b;  with  kl  find  the  perfpeSiive  of  another  circle,  and 
from  the  outer  part  of  each  oval  draw'  lines,  as  a  l,  bk,  which  will 
complete  the  propofed  reprcfentation. 

For  two  cylinders  behind  one  t mother .  Let  the  centers  c  and  m 
(jig.  72,)  of  the  cylinders  be  in  the  line  gC,  and  let  each  be  tw-o 
feet  in  diameter,  and  five  feet  high  ;  let  the  center  of  the  firlt  cy¬ 
linder  be  only  one  foot  from  the  bottom  of  the  picture,  but  that  of 
the  other  fix  feet.  By  rule  I.  and  II.  we  maySbtain  the  center  c, 
and  the  diameter^  of  the  firft  cylinder,  and  the  whole  operation  is 
the  fame  as  in  the  laft  cafe.  By  the  fame  rules  we  find  alfo  the 
center  rn,  and  diameter  In  of  the  farthell  cylinder  ;  and  by  drawing 
a  line  from/ to  C,  we  lhail  have  the  height  of  it. 

„  ‘To  exhibit  the  Scenography  of  a  pyramid J landing  on  it’s  bafe. 
Suppofe,  e.  gr.  it  were  required  to  delineate  a  quadrangular  pyra¬ 
mid,  viewed  by  an  angle.  1.  Since  the  bafe  of  fuch  a  pyramid  is 
a  fquare  feen  by  an  angle,  draw  fuch  a  fquare.  2.  To  find  the 
vertex  of  the  pyramid,  i.  e.  a  perpendicular  let  fall  from  the  vertex 
to  the  bafe,  draw'  diagonals  mutually  interfering  each  other  in  e 
(jig-  7./)  3-  On  any  point,  as  H,  of  the  terreftrial  line  D  E,  raife 

the  altitude  of  the  pyramid  H  I  ;  and,  drawing  the  right  lines  PI  V, 
and  IV,  to  a  point  of  the  horizontal  line  H  R,  produce  the  diago¬ 
nal  db ,  till  it  meet  the  line  V  H  in  h.  Laftly,  from  h  draw  hi  pa¬ 
rallel  to  PI  I .  This,  being  railed  on  the  point  e,  will  give  the  ver¬ 
tex  of  the  pyramid  K  ;  confequently,  the  lines  dK,  K a,  and  Kb, 
will  be  determined  at  the  fame  time. 

After  the  like  manner  is  the  jeenography  of  a  cone  delineated. 

Another  method.  Let  AD  (jig.  74,)  be  the  breadth  of  either  of 
the  four  fides  of  the  pyramid  A  T  C  D  as  to  it’s  bafe  A  B  C  D,  and 
M  T  it’s  perpendicular  height.  Let  O  be  the  place  of  the  obferver, 
i?his  point  of  fight,  S  E  his  horizon,  parallel  to  A  D,  and  perpen¬ 
dicular  toOS;  and  let  the  proper  point  of  diftance  be  taken  in  S  E, 
produced  toward  the  left  hand,  as  far  from  S  as  O  is  from  S.  Draw 
A  S  and  D  S  to  the  point  df  fight,  and  D  L  to  the  point  of  diftance, 
interfering  A  S  in  the  point  B.  Then  from  B  draw  BC  parallel 
to  A  D,  and  A  B  C  D  ftiall  be  the  perfpediive  fquare  bafe  of  the  py¬ 
ramid.  Draw  the  diagonal  AC  interfering  the  other  diagonal 
BDatM,  and  this  point  of  interferion  fhall  be  the  center  of  the 
fquare  bafe.  Draw'  MT  perpendicular  to  A  D,  and  equal  to  the 
intended  height  of  the  pyramid  ;  then  draw  the  flrait  lines  AT, 
CT,  and  DT  ;  and  the  outlines  of  the  pyramid,  as  viewed  from 
O,  will  be  finifhed  ;  and  the  whole  may  be  fo  fhaded  as  to  give  it 
the  appearance  of  a  folid  body.  If  the  obferver  had  flood  at  0,  he 
could  have  only  feen  the  fide  A  T  D  of  the  pyramid ;  and  two  is  the 
greateft  number  of  fides  that  he  could  fee  from  any  other  place  of 
the  ground. 

To  exhibit  the  Scenography  of  a  truncated  pyramid.  Suppofe 
the  truncated  pyramid  quinquangular.  1.  Then,  if  from  the  feveral 
angles  of  the  upper  bafe  be  conceived  perpendiculars  let  fall  to  the 
lower  bafe,  we  fhall  have  a  pentagon,  with  another  inferibed  therein, 
whofe  fides  are  parallel  to  thofe  of  the  former  :  this  coincides  with 
a  pentagon,  furnilhed  with  a  rim,  or  breadth,  &c.  and  may*  there¬ 
fore,  be  delineated  in  the  fame  manner.  2.  Railing  the  altitude  of 
the  truncated  pyramid  I  H  (fg.  73,)  determine  the Jcenographic  alti¬ 
tudes  to  be  railed  in  the  points  a,  b ,  c,  d,  e.  If,  now,  the  higher 
points  j\  g,  h,  i,  k,  be  conneded  by  right  lines,  and  the  lines  Ik, 
fin,  gn,  be  drawn,  the  jeenography  will  be  complete.  Bydraw'ing 
two  concentric  circles  in  a  geometrical  plane,  and  doing  every  thing 
elfe  as  in  this  problem,  the  jeenography  of  a  truncated  cone  will  be 
drawn. 

To  pul  two  equal  figures  in  perjpedlive,  one  of  which  jhall  be  direflly 
over  the  other,  at  any  given  dijlance  from  it,  and  both  of  them  parallel  to 
the  plane  oj  the  horizon.  Let  A  BCD  (fig.  76,)  be  a  perfpedive 
fquare  on  a  horizontal  plane,  S  being  the  point  of  fight,  S  P  the  ho¬ 
rizontal  plane  to  A  D,  and  P  the  point  of  diftance.  Suppofe  A  D, 
the  breadth  of  the  fquare,  to  be  three  feet,  and  that  fuch  another 
fquare,  EFGH,  is  to  be  placed  diredly  above  it,  parallel  to  it, 
and  two  feet  from  it.  Make  AE  and  DH  perpendicular  to  A  D, 
and  tw'o  thirds  of  it’s  length  ;  draw  E  H,  which  will  be  equal  and 
parallel  to  A  D  ;  then  draw  E  S  and  H  S  to  the  point  of  fight  S, 
and  E  P  to  the  point  of  diftance  P,  interfering  H  S  in  the  point  G  ; 
then  draw  F  G  parallel  to  EH,  and  you  will  have  tw’o  perfpedlive 
fquares,  ABC  D,  and  EFGH,  equal  and  parallel  to  one  another, 
the  latter  diredly  above  the  former,  and  two  feet  diftant  from  it. 
By  this  method  lhelves  may  be  drawn  parallel  to  one  another,  at 
any  diftance  from  each  other  in  proportion  to  their  length. 

To  reprejent  a  double  crofs  in  perjpedlive.  Let  ABCD,and  EFGH 
(fig.  77,)  be  two perjp'edlive  fquares,  equal  and  parallel  to  one  another, 
drawn  by  the  laft  operation,  whofe  diftance  is  equal  to  the  given 
height  of  the  upright  part  of  the  crofs ;  S  being  the  point  of  fight, 
and  P  the  point  of  diftance,  in  the  horizon  P  S,  taken  parallel  to 
A  D.  Draw  A  E,  D  H,  and  C  G ;  then  A  E  H  D,  and  D  H  G  C, 
fhall  be  the  two  vifible  fides  of  the  upright -part  of  the  crofs;  of 
which  the  length  A  E  is  here  made  equal  to  three  times  the  breadth 
EH.  Divide  DH  into  three  equal  partfs,  HI,  IK,  and  K  D. 
Through  thefe  points  of  divifion,  at  I  and  K,  draw  M  O  and  P  R 
parallel  to  A  D  ;  and  make  the  parts  M  N,  1  O,  P  Q_,  K  R,  each 
equal  to  H  I  ;  then  draw  M  P  and  OR  parallel  to  D  H.  from 
M  and  O,  draw  M  S  and  OS  to  the  point  of  fight  S  ;  and  from 
the  point  of  diftance  P  draw  P  N  cutting  M  S  in  T  ;  from  T  craw 
T  U  parallel  to  M  O,  and  meeting  O  S  in  U  ;  and  you  will  have 
the  uppermoft  furface  M  T  U  O  of  one  of  the  crofs  pieces  of  the 
figure.  From  R,  draw  R  S  to  the  point  of  fight  S  ;  and  from  U, 
draw  .U  V  parallel  to  O  R  ;  and  O  U  V  R  fhall  be  the  perfpediive 
fquare  end'next  the  rvc  of  that  crofs-part.  Draw  PM.v  (as  long 
as  you  pleafe)  from  the  point  of  diftance  P,  through  the  cornet  M  ; 
lav  a  ruler  to  N  and  S,  and  draw  X  N  from  the  fine  P.v;  then  lay 
the  ruler  to  l  and  S,  and  draw  YZS.  Draw  XY  parallel  to  MO, 
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and  makeX  W  and  YB  equal  and  perpendicular  to  XY;  then  draw 
W  B  parallel  to  X  Y,  and  W  X  I  B  lhail  be  the  fquare  vifible  end 
of  the  other  crofs-part  of  the  figure.  Draw  B  K  toward  the  point 
°t  light  S  ;  and  from  U  draw  UP  to  the  point  of  diftance  P  in¬ 
terfering  YS  inZ  ;  then,  from  the  interfedion  Z,  draw  Z  J  pa¬ 
rallel  to  M  O,  and  Z  b  parallel  to  H  D,  and  the  whole  delineation 
will  be  fimlhed.  This  done,  (hade  the  whole,  as  in  fig.  78,  and  you 
will  have  a  true  perfpedive  reprcfentation  of  a  double  crofs. 

To  exhibit  the  Scenography  of  walls,  columns.  See.  vr.  to  raife 
them  on  the  pavement.  1 .  Suppofe  a  pavement  A  F  H  I  (fig.  79,)  re¬ 
presented  in  a  plan,  together  with  the  bafes  of  the  columns,  Sc c.  if 
there  be  any.  2.  Upon  the  terreftrial  line  let  off  the  thicknefs  of 
the  wall  BA,  and  1,  3.  3.  Upon  A  and  B,  as  upon  3  and.  1, 

raife  perpendiculars  A  I)  and  BC,  as  alfo  3,  6,  and  1,7.  4.  Con- 
ned  the  poins  D  and  6  with  the  principal  point  V,  by  the  right 
lines  D  V,  and  6  V.  5.  Upon  F  and  H  raife  perpendiculars  FE, 
and  H  G.  1  hus  will  all  the  w'alls  be  delineated. 

Now  to  raife  the  pillars,  &c.  there  needs  nothing  but,  from  their 
feveral  bafes  (whether  fquare  or  circular)  projeded  onth eperfpeflive 
plan,  to  raife  indefinite  perpendiculars  ;  and  on  the  fundamental 
line,  where  interceded  by  the  radius  FA  pafling  through  the  bafe, 
raife  the  true  altitude  A  D  ;  for  D  V  being  drawn  as  before,  the  fee- 
nographical  altitudes  will  be  determined. 

Scenography  of  a  door,  in  building,  to  exhibit  the.  Suppofe  a 
door  required  to  be  delineated  in  a  wall  DE  FA:  1.  Upon  the  fun-' 
damental  line  let  off  it  s  diftance  AN  from  the  angle  A,  together 
with  the  breadths  of  the  polls  N  I  and  L  M,  and  the  breadths  of  the 
door  itfelf  L  I.  2.  To  the  point  of  diftance  K,  from  the  feveral 
points  N,  I,  L,  M,  draw  the  right  fines  K  N,  KI,  KL,  KM, 
which  will  determine  the  breadth  of  the  door  //,  and  the  breadths  of 
the  polls  1  n  and  ml.  3.  From  A  to  O  fet  off  the  height  of  the  door 
AO,  and  from  A  to  P  the  height  of  the  polls  AP.  4.  Join  O  and 
P  with  the  principal  point  by  the  right  lines  P  V  and  O  V.  5.  Then, 
from  n,  i,  l,  m,  raife  perpendiculars,  the  middle  ones  whereof  are 
cut  by  the  right  line  O  V  in  0,  and  the  extremes  by  the  right  fine 
VPin/>.  1  hus  will  the  door  be  delineated,  with  it’s  polls. 

If  the  door  were  to  have  been  exhibited  in  the  wall  EFGH,  the 
method  would  be  nearly  the  fame.  For,  1,  upon  the  terreftrial  line, 
fet  off  the  diftance  of  the  door  from  the  angle,  and  thence  alfo  the 
breadth  of  the  door  R  T  .  2.  From  R  and  T  draw  right  lines  to  the 
principal  point  V,  which  give  the  breadth  rt  in  the  perjpedlive  plan, 
3.  From  r  and  t  raife  indefinite  perpendiculars  to  F  H.  4.  From  A 
to  O  fet  oft  the  true  height  AO.  Laftly,  from  O  to  the  principal 
point  V,  draw  the  right  line  O  V,  interfering  E  F  in  z,  and  make 
r  r  and  / 1  equal  to  F  Thus  is  the  door,  r  r,  tt,  drawm  ;  and  the 
polls  are  ealliy  added,  as  before. 

Scenography  of  windows  in  a  wall,  to  exhibit  the.  When  you 
know  how  to  reprelcnt  doors,  you  will  find  no  difficulty  in  adding 
windows  ;  ail  that  is  here  farther  required  being  to  fet  oft’ the  heighc 
of  the  window  from  the  bottom  of  the  ground.  The  whole  ope¬ 
ration  is  as  follows:  1.  From  x  to  2  fet  off  the  thicknefs  of  the 
wall  at  the  window  ;  from  3  to  4  it’s  diftance  from  the  angle  3  ; 
and  from  4  to  5  it’s  breadth.  2.  From  4  and  5,  to  the  point  of 
diftance  L,  draw  the  right  lines  L  5,  andL4,  which  will  give  the 
perfpeftive  breadth  10,  9  of  the  window.  3.  From  10  and  9  raife 
lines  perpendicular  to  the  pavement,  i.  e.  draw  indefinite  parallels 
to  6,  3.  4.  From  3  to  11  fet  off  the  diftance  of  the  window  from 

the  pavement  3,  11  ;  and  from  11  to  12  it’s  height  11,  12.  Laftly, 
from  i2  and  12,  to  the  principal  point  V,  draw  lines  V  11,  and 
V  11  ;  which,  interfering  the  perpendiculars  10,  13,  and  9,  14,  in 
13  and  14,  as  alfo  in  15  and  16,  will  exhibit  the  appearance  of  the 
window. 

From  thefe  examples,  which  are  all  no  more  than  applications 
of  the  firlt  grand  or  general  rule,  it  will  be  eafily  perceived  what 
method  to  take  to  delineate  any  other  thing,  and  at  any  height  from 
the  pavement. 

Shadow,  is  the  appearance  of  an  opake  body,  and  a  luminous 
one,  whofe  rays  diverge  (e.  gr.  a  candle,  lamp,  &c.)  .being  given  ; 
to  find  the  juft  appearance  of  the  Jhadow,  according  to  the  laws  of 
perfpeclive.  The  method  is  this:  from  the  luminous  body,,  which 
is  here  confidered  as  a  point,  let  fall  a  perpendicular  to  the  per- 
Jpedlive  plane  or  table  ;  i.  e.  find  the  appearance  of  a  point  upon 
which  a  perpendicular,  drawn  from  the  middle  of  the  luminary,  falls 
on  the  perjpediive  plane;  and  from  the  feveral  angles,  or  raifed  points, 
of  the  body,  let  fall  perpendiculars  to  the  plane.  Thefe  points, 
whereon  the  perpendiculars  fall,  conned:  by  right  lines,  with  the 
point  upon  which  the  perpendicular  let  fall  from  the  luminary,  falls; 
and  continue  the  lines  to  the  fide  oppofite  to  the  luminary.  Laftly, 
through  the  raifed  points,  draw  lines  through  the  center  of  the  lumi¬ 
nary,  interfering  the  former ;  the  points  of  interfedion  are  the 
terms  or  bounds  of  the  jhadow. 

E.  gr.  Suppofe  it  required  to  projed  the  appearance  of  the  jhadow 
of  a  prifm,  ABCFED(  Plate  160,  fg.  80,)  feenographicalJy  de¬ 
lineated  :  lince  A  D,  B  E,  and  C  F,  are  perpendicular  to  the  plane, 
and  L  M  is  likewife  perpendicular  to  the  fame  (for  the  luminary  is 
given,  if  it’s  altitude  LM  be  given),  draw  the  right  lines  G  M  and 
H  M,  through  the  points  D  and  E.  Through  the  raifed  points  A 
and  B,  draw  the  right  lines  G  L  and  H  L,  interfeding  the  former 
in  G  and  H.  Since  the  Jhadow  of  the  right  line  A  D  terminates  in  • 
G  ;  and  the  jhadow  of  the  right  fine  BE  in  II  ;  and  the  Jhado'ws  of 
all  the  other  lines,  conceived  in  the  given  prilm,  are  comprehended 
within  thefe  terms. ;  G  DEH  will  be  the  appearance  of  the  Jhadow 
projeded  by  the  prifm. 

If  the  jhadows  of  objeds  be  made  bv  the  light  of  the  fun,  the  fitu- 
ation  of  that  luminary,  with  refped  to.  tiie  pidure,  muft  be  deter¬ 
mined;  ancl  this  is  done  by  theheipof  the  following  confiderations. 
By  rcafon  of  the  immenfe  diftance  of  the  fun,  it  mutt  always  be  fup- 
pofed  to  be  in,  or  over  fomc’point  in  the  horizontal  line,  in  which 
*  18  F  the 
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the  ground  plane,  when  extended  to  an  infinite  diftance,  is ’conceived 
to  vanifti ,  and  the  particular  point  in  the  horizontal  line  mud  be 
determined  from  the'number  of  degrees  by  which  the  fun  is  fituated 
to  the  right  or  left  hand  of  the  perpendicular  that  goes  through  the 
point  Of  fight ;  in.  the  fame  manner  as  the  vanifhing  point  of  a  right 
line  upon  the  ground  plane,  that  is  oblique  to  the  ground  line,  is 
found.  E.  gr.  If  the  fun  be  thirty  degrees  to  the  left  hand  of  it,  let 
the  angle  DEH  (fig.  81,)  be  equal  to  30°,  and  H  will  be  that 
point  in  the  horizontal  line,  over  which  the  fun  may  be  fuppofed  to 
be  perpendicular ;  and  nothing  is  wanting  to  fix  it’s  precife  place 
above  the  horizon,  but  to  know  it’s  altitude,  which  is  laid  down  in 
the  fame  manner  as  the  vanifhing  point  of  a  line  that  is  elevated 
above  the  ground  plane.  Thus,  if  the  fun  be  350  high,  make  HI 

—  H  E,  and;  railing  the  perpendicular  H  K,  make  the  angle  H I  K 

—  35°,  and  K.  will  be  the  fun’s  place. 

Let  it  be  required  to  draw  the  Jhadow  of  any  objedt  made  by  the 
fun  in  this  fituation ;  and  fuppofe  K  to  be  the  place  of,  the  candle 
L,  in  fig.  80,  and  H  to  be  M,  the  point  upon  the  ground  plane  that 
is  perpendicularly  under  it ;  the  procefs  will  be  exadtly  the  fame  as 
in  that  example.  Thus,  to  draw  the  Jhadoiv  of  the  folid  X  (fig.  82,) 
the  place  of  the  fun  being  at  K  ;  draw  Ha,  and  interfering  it  by 
in  c,  we  have  the  place  of  the  Jhadow  of  b  ;  and  joining  a  c,  we 
have  the  Jloadow  of  the  perpendicular  line  ab.  In  like  manner  find 
d ,  the  Jhadow  of  /,  at  the  top  of  the  line  ef;  and  alfo^,  the  Jhadow 
of  the  vertex  of,  the  line  h  i.  Then  joining  thefe  points,  we  have 
the  Jhadow  of  the  whole  objedl  X  ;  for  it  is  evident,  from  the  po¬ 
fition  of  it,  that  the  ftjadow  6f  any  other  line  in  the  figure  muff  fall 
within  that  of  thefe.  When,  as  in  this  example,  the  place  of  the 
fun  is  fixed  above  the  horizontal  line,  it  is  evident,  that  the  Jhadows 
will  be  projected  as  falling  .towards  the  fpe&ator,  and  that  they  will 
always  be  larger  than  the  objects. 

To  draw  tne  Jhadows  which  are  made  by  the  fun,  having  the  fame 
degree  of  elevation  behind  the  fpedfator,  which  will  make  the  Jha- 
'dozvs  fall  nearer  the  horizontal  line,  and  lefs  than  the  objedfs ;  the 
perpendicular  from  H  (fig.  81,)  muff  be  let  fall  to  L,  and  the  angle 
HIL  muff  be  the  fame  as  HIK,  in  the  former  cafe ;  and  then,  if  the 
point  L  be  made  ufe  of  inftead  of  K  ;  as  thefe  points  are  fituated  on 
the  contrary  fides  of  the  horizontal  line,  the  Jhadows  of  objedfs  will 
be  reprefented  as  they  would  be  made  by  the  fun  placed  on  the  back 
of  the  fpedlator ;  and  this  pofition  of  Jhadows  is  generally  thought 
more  agreeable  in  a  picture  than  the  other.  To  find,  in  this  man¬ 
ner,  the  Jhadow  of  the  line  ab,  in  the  folid  X  (fig.  83,)  draw  Ha 
to  the  foot  of  it,  and  L  b  to  the  top,  interfedling  each  other  in  c, 
the  place  of  the  Jhadow.  Find,  in  the  fame  manner,  where  the  Jha¬ 
dow  of  the  line*/,  behind  the  body,  would  fall,  and  join  that  point 
and  c,  by  a  line  which  cuts  the  fide  of  the  figure  in  d,  where  only 
the  Jhadow  begins  to  be  vifible.  Thus,  joining  a ,  c,  and  d,  the  Jhadow 
of  the  folid  X,  is  completed. 

In  both  thefe  cafes  the  fun  is  fuppofed  to  be  fituated  either  before 
or  behind  the  pidture.  If  it  be  in  the  plane  of  the  pidture,  it  is  evi¬ 
dent  that  it’s  place  mull  be  in  the  horizontal  line,  at  an  infinite  dif- 
tance  from  the  point  of  light ;  confequently  all  lines  proceeding  from 
it  may  be  fuppofed  parallel  to  one  another.  To  draw  the  Jhadows 
of  objedfs  made  by  the  fun  in  this  fituation,  draw  lines  parallel  to  the 
horizontal  line  from  the  foot  of  the  objedt,  and  interfedf  them  by 
lines  making  angles  with  the  horizontal  line  equal  to  the  fun’s  al¬ 
titude.  This  practice  is  very  eafy  by  means  of  the  drawing  board 
and  fquare.  Then,  in  order  to  draw  the  Jhadow  of  a  folid  X  (fig. 
84,)  with  the  ruler  of  the  fquare  parallel  to  the  ground  line,  draw 
ac\  and  fixing  the  moveable  tranfverfe  of  the  ruler  in  the  angle  of 
the  fun’s  elevation,  draw  the  line  be,,  which  gives  c  for  the  place 
of  the  Jhadow  of  b.  In  the  fame  manner  alfo  find  d,  the  place  of 
the  Jhadow  of  e;  and  joining  the  points  d  c,  we  obtain  the  Jhadow  of 
the  whole  figure ;  though  it  is  fo  fituated,  that  part  of  it  is  hid  by  the 
objedt.  If  there  be  ever  fo  many  lines,  the  Jhadows  of  which  are 
to  be  found,  once  fixing  of  the  ruler  ferves  for  them  all.  It  is 
merely  neceffary  to  Aide  the  ruler  along  the  drawing-board,  till  it 
comes  to  the  points  from  which  the  lines  are  to  be  drawn,  both  for 
the  lines  that  are  parallel  to  the  horizon,  and  thofe  that  interfedf 
them.  To  draw  the  Jhadow  of  the  folid  Y  (fig.  84,)  which  lies  ob¬ 
lique  both  to  the  horizon  and  to  the  ground  plane,  draw  ac  from  the 
foot  of  the  lineal,  parallel  to  the  horizon ;  and  fixing  the  move- 
able  tranfverfe  of  the  ruler,  fo  as  to  make  an  angle  equal  to  the 
fun’s  altitude,  draw  b  c.  In  the  fame  manner  find  g,  the  Jhadow  of 
f;  and  drawing  gc,  and  joining  c d,  the  place  where  the  neareft  ex¬ 
tremity  of  the  folid  touches  the  ground,  we  may  complete  the  out¬ 
line  of  the  whole  jhadow;  for  the  Jhadows  of  all  the  other  lines  mud 
fall  within  thefe.  We  may  obferve,  that  it  makes  no  difference  in 
the  Jhadow,  whatever  be  the  height  or  fhape  of  objedfs,  provided 
their  tops,  and  every  part  of  them,  be  in  the  fame  right  lines  pro¬ 
ceeding  from  the  luminous  body. 

As  tor  thofe  Jhadows  that  are  intercepted  by  other  objedfs,  it  may 
be  obferved,  that  when  the  Jhadow  of  a  line  falls  upon  any  objedt,  it 
mud  necelfarily  take  the  form  of  that  objedt.  If  it  fall  upon  ano¬ 
ther  plane,  it  will  be  a  right  line  ;  and  if  upon  a  globe,  or  cylinder, 
it  will  be  circular.  If  the  body  intercepting  it  be  a  plane,  what¬ 
ever  be  the  fituation  of  it,  the  Jhadow  falling  upon  it  might  be  found 
by  producing  that  plane,  till  it  intercepted  the  perpendicular  let  fall 
upon  it  from  the  luminous  body ;  for  then  a  line  drawn  from  that 
point  would  determine  the  fioadow,  juft  as  if  no  other  plane  had  been 
concerned.  But  the  appearance  of  all  thefe  Jhadows  may  be  drawn 
with  lefs  trouble,  by  firft  drawing  it  through  thefe  interpofed  ob- 
jedts,  as  if  they  had  not  been  in  the  way,  and  then  making  the  Jha¬ 
dow  to  afeend  perpendicularly  up  every  perpendicular  plane,  and  ob¬ 
liquely  on  thofe  that  are  fituated  obliquely,  in  the  manner  deferibed 
by  Dr.  Prieftley. 

Here  we  may  obferve  in  general,  that  fince  the  Jhadows  of  all  ob¬ 
jects  which  are  caft  upon  the  ground,  will  vanifh  into  the  horizontal 


line  ;  fo,  for  the  fame  reafon,  the  vanifhing  points  of  all  Jhadows , 
which  are  caft  upon  any  inclined,  or  other  plane,  will  be  fomewhere 
in  the  vanifhing  line  of  that  plane. 

When  objects  are  not  fuppofed  to  be  viewed  by  the  light  of  the 
fun,  or  of  a  candle,  but  only  in  the  light  of  a  cloudy  day,  or  in  a 
room  into  which  the  fun  does  not  fhine,  there  is  no  fenfible  Jhadow 
of  the  upper  part  of  the  objedt,  and  the  lower  part  only  makes  the 
neighbouring  parts  of  the  ground,  on  which  it  ftands,  a  little  darker 
than  the  reft.  This  imperfedt  obfeure  kind  of  Jhadow  is  eafiiy  made, 
being  nothing  more  than  a  lhade  on  the  ground,  oppofite  to  the  fide 
on  which  the  light  is  fuppofed  to  come ;  and  it  may  be  continued  to 
a  greater  or  lefs  diftance,  according  to  the  fuppofed  brightnefs  of  the 
light  by  which  it  is  made.  In  this  manner  (in  order  to  fave  trouble, 
and  fometimes  to  prevent  confufion)  the  Jhadows  in  moft  drawings 
are  made. 

Necessary  Rules  to  be  obferved  in  the  Practice  of  Perspective. 

I.  Let  every  line,  which  in  the  objedt,  or  geometrical  figure,  is 
ftrait,  perpendicular,  or  parallel  to  it’s  bafe,  be  fo  alfo  in  it’s  feeno- 
graphic  delineation.  2.  Let  the  lines,  which  in  the  objedt  return  at 
right  angles  from  the  fore-right  fide,  be  drawn  fcenographically 
from  the  vifual  point.  3.  Let  all  ftrait  lines,  which  in  the  objedl 
return  from  the  fore-rigiit-fide,  run  in  a  fcenographic  figure  into  the 
horizontal  line;  4.  Let  the  object  you  intend  to  delineate;  (landing 
on  your  right-hand,  be  placed  alfo  on  the  right-hand  of  the  vifual 
point ;  and  that  on  the  left-hand,  on  the  left-hand  of  the  fame  point  j 
and  that  which  is  juft  before,  in  the  middle  of  it.  5.  Let  thofe  lines 
which  are  (in  the  objedt)  equidiftant  to  the  returning  line,  be  drawn 
in  the  fcenographic  figure,  from  that  point  found  in  the  horizon.  6j 
In  fetting  off  the  altitude  of  columns,  pedeftals,  and  the  like,  mea- 
fure  the  height  from  the  bafc-line  upward,  in  the  front  or  fore-right 
fide  ;  and  a  vifual  ray  down  that  point  in  the  front  fhall  limit  the  al¬ 
titude  of  the  column  or  pillar,  all  the  way  beyond  the  fore-right  fide 
or  orthographic  appearance?,  even  to  the  vifual  point.  This  rule 
you  mud  obferve  in  all  figures,  as  well  where  there  is  a  front  or  fore¬ 
right  fide,  as  where  there  is  none,  7,  In  delineating  ovals,  circles, 
arches,  croffes,  fpirals,  and  crofs-arches,  or  any  other  figure  in  the 
roof  of  any  room,  firft  draw  ichnographically,  and  fo  with  perpen¬ 
diculars  from  the  moft  eminent  points  thereof,  carry  it  up  unto  the 
cieling;  fr-om  which  feveral  points,  carry  on  the  figure.  8.  The 
center  in  any  fcenographic  regular  figure  is  found  by  drawing  crofs 
lines  from  oppofite  angles  ;  lor  the  point  where  the  diagonals  erofs, 
is  the  center.  9.  A  ground-plane  of  fquares  is  alike,  both  above 
and  below  the  horizontal  line;  only  the  more  it  is  diftant  above  or 
beneath  the  horizon,  the  fquares  will  be  fo  much  the  larger  or  wider. 
10.  In  drawing  a  perfpeftive  figure,  where  many  lines  come  toge¬ 
ther,  you  may,  for  the  diredting  of  your  eye,  draw  the  diagonals  in 
red  ;  the  vifual  lines  in  black  ;  the  perpendiculars  i/i  green,  or  other 
different  colours,  from  that  which  you  intend  the  figure  fhall  be  of. 
n.  Having  confidered  the  height,  diftance,  and  pofition  of  the  figure, 
and  drawn  it  accordingly,  with  fide  or  angle  againft  the  bafe  ;  raife 
perpendiculars  from  the  feveral  angles,  or  defigned  points,  from  the 
figure  to  the  bafe,  and  transfer  the  length  of  each  perpendicular, 
from  the  place  where  it  touches  the  bafe,  to  the  bafe  on  the  fide  op¬ 
pofite  to  the  point  of  diftance ;  fo  will  the  diametrals  drawn  to  the 
perpendiculars  in  the  bafe,  by  interfedtion  with  the  diagonals,  drawn 
to  the  feveral  transferred  difiances,  give  the  angles  of  the  figures,  and 
fo  lines  drawn  from  point  to  point'  will  circumfcribe  the  fcenogra¬ 
phic  figure.  12.  If  in  a  landfcape  there  be  any  ftanding-waters,  as 
rivers,  ponds,  and  the  like,  place  the  horizontal  line  level  with  the 
fartheft  fight  or  appearance  of  it.  13.  If  there  be  any  houfe,  or  the 
like,  in  the  pidture,  confider  their  pofition,  that  you  may  find  from 
what  point  in  the  horizontal  lines  to  draw  the  front  and  fides  thereof. 
14.  In  deferibing  things  at  a  great  diftance,  obferve  the  proportion, 
both  in  magnitude  and  diftance,  in  draught,  which  appears  from  the 
object  to  the  eye.  15.  In  colouring  and  fhadowing  of  any  thing, 
you  muft  do  the  fame  in  your  picture,  which  you  obferve  with  your 
eye,  efpecially  in  objects  lying  near ;  but,  according  as  the  diftance 
grows  greater  and  greater,  fo  the  colours  muft  be  fainter  and  fainter, 
till  at  laft  they  lofe  themfelves  in  a  darkifh  fky-colour.  16.  The 
catoptrics  are  belt  feen  in  a  common  looking-glafs,  or  other  polifhed 
matter ;  where,  if  the  glafs  be  exactly  flat,  the  objedt  is  exadtly  like 
it’s  original ;  but,  if  the  glafs  be  not  flat,  the  refemblance  alters 
from  the  original ;  and  that  more  or  lefs,  according  as  the  glafs  dif¬ 
fers  from  an  exadt  plane.  17.  In  drawing  catoptric  figures,  the 
furface  of  the  glafs  is  to  be  confidered,  upon  which  you  mean  to 
have  the  refledtion  :  for  which  you  muft  make  a  particular  ichnogra- 
phichal  draught,  or  projection  ;  which  on  the  glafs  muft  appear  to  be 
a  plan*  full  of  fquares,  on  which  projection  transfer  what  fhall  be 
drawn  on  a  plane,  divided  into  the  fame  number  of  like  fquares; 
where  though  the  draught  may  appear  very  confufed,  yet  the  reflec¬ 
tion  of  it  on  the  glafs  will  be  very  regular,  proportional,  and  regu¬ 
larly  compofed.  18.  The  dioptric,  or  broken  beam,  may  be  feen  in 
a  tube  through  a  cryftal  or  glafs,  which  hath  it’s  furface  cut  into 
many  others,  whereby  the  rays  of  the  objedt,  are  broken.  For  to  the 
flat  of  the  cryftal,  or  water,  the  fays  run  ftrait ;  but  then  they  break 
and  make  an  angle,  which  alfo  by  the  refradted  beams  is  made  and 
continued  on  the  other  fide  of  the  fajne  flat.  19.  When  thefe  faces 
on  a  cryftal  are  returned  towards  a  plane  placed  diredtly  before  it, 
they  feparate  themfelves  at  a  good  diftance  on  the  plane ;  becaufe 
they  are  all  diredted  to  various  far  diftant  places  of  the  fame.  See 
the  articles  Reflection  and  Refraction. 


PERSPICUITY,  in  rhetoric,  is  a  principal  excellence  of  ftyle> 
whereby  a  difeourfe  is  not  only  rendered  intelligible,  but  cafy  to  be 
underftood  and  comprehended.  Quintilian  juftly  obferves,  that  by 
perfpicaity  care  is  taken,  not  that  the  hearer  may  be  uuderftood,  u  he 
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will ;  but  that  he  mujl  underftand,  whether  he  will  or  not.  Perfpi- 

cuity  in  a  compofition  may  be  violated  three  ways,  viz.  by  obfcurity, 
ambiguity,  and  unintelligible  exprellion  ;  all  which  offences  again!! 
perfocuity  fhotild  be  carefully  avoided. 

PERSPIRATION,  in  medicine,  the  evacuation  of  the  juices  of 
the  body  through  the  pores  of  the  fkin.  Perforation  is  diftinguithed 
into  fenfibleand  infenfible  :  and  here  fenfibl z  perforation  is  the  fame 
with  iweating ;  and  infenfible  perforation,  that  which  efcapes  the 
notice  of  the  fenfes  ;  and  this  lait  is  the  idea  affixed  to  the  word  per¬ 
foration,  when  ufed  alone.  The  veffels  through  which  perforation 
is  performed,  lie  obliquely  under  the  feales  of  the  fcarf-ffiin,  and  are 
fo  inconceivably  fmall,  that  from  a  calculation  made  by  Leewen- 
hoeck,  it  appears  that  tlTe  mouths  of  an  hundred  and  twenty-five 
thoufand  of  them  may  be  covered  with  a  common  grain  of  fand. 
The  matter  of  xnfenh'o'it  perforation  ha  fine  fubtile  fluid,  which  ex¬ 
hales  from  the  body  in  the  form  ofa  vapour,  and  proceeds  from  the 
whole  furface  and  from  every  cavity  :  it  is  of  an  aqueous  and  faline 
nature,  and  feems  to  have  a  great  analogy  with  urine  ;  becaufe  in  a 
healthy  fiate,  the  increafe  of  the  one  diminiffies  the  otTier.  Many 
experiments  prove  it’s  exilfence.  If  you  pals  your  finger  over  a 
looking  glafs,  or  any  other  poliffied  body,  it  will  leave  a  track  of 
moifture.  If  you  put  your  naked  head  near  a  white  wall,  expofed 
to  the  fun,  the  ffiadaw  of  the  vapours  which  proceed  (torn  the  pores 
of  the  fkin,  may  be  plainly  feen :  or  if  you  breathe  upon  glafs,  you  ' 
may  perceive  it  covered  with  fmall  drops  of  water  ;  and  the  vapours 
which  proceed  from  the  lungs,  are  in  w  inter  condenfed  by  the  cold, 
and  form  a  kind  of  bluiffi  miff,  proceeding  from  the  mouth.  Other 
experiments  (hew  that  the  matter  evacuated  this  way,  is  at  lea  ft  in 
feme  countries  more  than  equal  to  all  the  other  evacuations  by  ftoo], 
urine,  &c.  Sandtorius  found  in  Italy,  under  the  circumllancesof  a 
moderate  diet,  middle  age,  and  eafy  life,  that  the  matter  infenfibly 
per/pired  w'as  five-eighths  of  that  taken  in  for  food  :  fo  that  there 
only  remained  three-eighths  for  nutrition,  and  for  the  excrements 
of  the  nofe,  ears,  inteflines,  bladder,  & c.  The  fame  a  uthor  ffiews, 
that  as  much  is  evacuated  by  perforation  in  one  day,  as  by  ftool  in 
fourteen  days. 

The  ufe  of  perfpiration  is  to  preferve  the  fupplenefs  ©f  the  papillae 
of  the  fkin  ;  to  carry  the  faline  particles  off  from  the  blood,  and  by 
this  means  to  render  it  more  pure;  to  preferve  the  body  from  various 
difeafes,  and  to  contribute  to  the  cure  of  the  moft  dangerous  diftem- 
pers.  It  may  be  promoted  by  exercife,  by  dry  fridtions  with  a 
coarfe  linen-cloth,  or  a  fleffi-bruffi,  by  warm  baths,  and  waffiing 
the  hands,  feet,  head,  dec. 

PESSARY,  or  Pessus,  in  medicine,  a  folid  medicament  of  the 
length  and  thicknefs  of  the  finger,  but  of  a  pyramidal  form  ;  con¬ 
veyed  into  the  natural  parts  of  a  woman,  to  provoke,  or  to  put  a  flop 
to  the  me ftfes,  to  prevent  a  defeent  of  the  matrix,  or  on  other  ocea- 
fions  in  difordersof  thofe  parts* 

The  peffary  confifts  ofa  piece  of  cork,  or  light  wood,  or  of  a  little 
linen-bag  full  of  powders,  incorporated  with  wax,  oil,  and  cotton, 
crammed  clofetogether,  to  make  it  folid  enough  for  intromiffion. 

PEST.' -houje,  a  lazaretto,  or  infirmary,  where  goods,  perlons,  & c. 
infected,  or  fufpedfed  to  be  infedted,  with  fome  contagious  difeafe, 
are  difpofed,  and  provided  for. 

PESTILENCE^  formed  from  pejlis,  which  fignifies  the  fame,  in 
medicine,  an  epidemical,  malignant,  and  contagious  difeafe,  ulually 
mortal  ;  popularly  known  under  the  name  of  plague. 

PESTILENTIAL,  partaking  of  the  nature  of,  orproducing  the 
plague. 

Pestilential  fevers,  among  phyficians,  are  fuch  as  do  not  only 
afflidt  the  patient  with  a  vehement  heat,  but  alfo  with  fume  malig¬ 
nant  and  venomous  quality,  and  in  fome  approach  to  the  nature  of 
the  plague. 

PETALS,  among  botanifts,  are  the  leaves  of  a  flower  ;  fo  called 
to  diftinguifh  them  from  the  leaves  of  the  plant. 

Linnaeus  defines  the  petal  to  be  a  corollaceous  covering  to  the 
flower,  meaning,  that  it  inclofes  and  defends  it  in  the  manner  of  a 
corolla,  or  wreath. 

That  great  botanift,  the  late  Mr.  Pitton  Tournefort,  fixed  upon 
the  mod  ftriking  and  (howy  parts  of  vegetables,  as  the  foundation  of 
his  method  and  generical  di  vifion  of  the  vegetable  world  ;  which  he 
has  accordingly  ranged  into  twenty-two  dalles.  See  our  Treatife  of 
Botany,  p.  378,  &c.  and  the  Dilfertation  on  Flowers,  p.  920. 
See  alfo  Plates  43,  44,  45. 

According  to  the  number  of  petals  in  each  flower,  it  is  faid  to  be 
monopetalous,  or  to  confift  of  a  Angle  petal ;  dipetaleus,  when  it 
has  two  ;  tripetalous,  when  three,  &c. 

PETECHIfE,  in  medicine,  are  reddiffi,  purple,  or  blackifh  fpots 
in  the  (kin,  like  fmall  points,  but  foon  fpread,  and  gradually  grow 
broader:  they  frequently  appear  in  the  fmall-pox,  &e.  and  have  their 
hatne  from  the  Italian  word  freteehio,  becaufe  they  refemble  the  bites 
©f  fleas ;  though  Dr.  Motherby  thinks  a  flea-bite  is  not  at  all  like 
a  petechia. 

Petechia  alfo  come  out  in  malignant  fevers,  hence  called  petechial 
or  fpotted  fevers.  The  more  florid  the  fpots  are,  the  lefs  is  the  dan¬ 
ger  ;  and  it  is  a  good  fign  if  the  black  or  violet-coloured  ones  be¬ 
come  of  a  brighter  colour.  The  large,  black,  and  livid  fpots,  are 
almoft  alwaysattended  withprofufe  bleeding ;  the  fmall  dufky  brown 
fpots,  like  freckles,  are  almoft  as  bad  as  the  black  and  livid  ones. 

PETER,  or  Epifles  of  St.  Peter,  two  canonical  books  of  the 
New  Teflameht,  written  by  the  apoltleSt.  Peter,  and  addreffedto 
thofe  Jewilh  converts  w  ho  were  fcattered  throughout  Pontus,  Gala¬ 
tia,  &c.  not  only  upon  the  perfecution  raifed  at  Jerufalem,  but  upon 
former  difperlions  of  the  Jews  into  thofe  places.  The  firit  of  thefe 
epiftles  is  principally  defigned  to  comfort  and  confirm  them  under 
thofe  fiery  trials  they  were  then  fubjedt  to  ;  and  to  diredt  them  how 
to  behave  in  the  feveral  dates  and  relations,  both  of  the  civil  and  the 
Chiiftian  life.  In  the  fecond  epiftle,  the  apoftle  profecutes  the  lame 
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ai  tne  pronnle  of  Chrift  s  corning. 

Peter’s  Day,  a  feftival  of  the  Chriftian  church,  obferved  on 
the  twenty-ninth  of  June.  on 

Peter-Pence,  an  ancient  tax  of  a  penny  on  each  houfe,  through¬ 
out  England,  paid  to  the  pope.  At  firft  it  was  only  an  occafional 
contribution  ;  but  it  became  at  laft  a  (landing  tax  ;  being  eftablifhed 

by  the  laws  ofkmg  Canute,  Edward  the  Confeffor,  the  Conqueror, 

c\c.  it  was  not  intended  as  a  tribute  to  the  pope,  but  chiefly  for  the 
fupport  of  the  Enghffi  fchool  or  college  at  Rome  :  the  popes,  how¬ 
ever,  ffiared  it  with  the  college  ;  and  at  length  found  means  to  ap- 
propmte  .t  to  themfelves.  King  Henry  VIII.  aboliffied  this  tax, 

Under  qUecrUCUzabeth^’  Ph"iP ^  ^ 

PEirriON,  petitions,  fupplication  in  form,  made  by  an  inferior 
to  his  fupenor  ;  efpecially  to  one  having  fome  jurifdidtion. 

fnr aLftaitrUte,r-n°^/,/T  ^  l'ng’  °r  eitIu“r  houfe  of  Parliament, 
tor  any  alterations  in  church  orftate,  ffiallbe  figned  by  above  twenty 

perlons,  unlefs  the  matter  thereof  be  approved  by  three  juftices  of 
he  peace,  or  the  major  partofthe  grand  jury,  in  the  country  ;  and 
in  London  by  the  lord  mayor,  aldermen,  and  common  council :  nor 
lhall  any  pe/tfi in  be  prefented  by  more  than  tenperfonsat  a  time,  on 
pain  in  either  cafe,  of  incurring  a  penalty  not  exceeding  100/.  and 
three  months  imprifonment.  ° 

Pet  iti  on  of  appeal  to  the  houfe  of  lords  is  the  dernier  refort  of 
any  fubjedl  who  thinks  himfelf  aggrieved  by  any  interlocutory  order 
or  hnal  determination  in  the  court  of  chancery. 

PETif  ion  of  bankruptcy,  is  a  petition  prefented  to  the  lord  chan¬ 
cellor  by  one  creditor,  to  the  amount  of  i5ol.  or  by  three  or  more 
tothe  amount  of  200/.  upon  which  hegrants  a  commission  to  cer¬ 
tain  perlons,  who  are  then  ftyled  commiffionersof  bankrupts.  The 
petitioners  muft  be  bound  in  a  fecurity  of  20 6/.  to  make  the  party 
amends,  in  cafe  they  dp  not  prove  him  a  bankrupt.  And  if  they 
feceive  any  money  oreffeds  from  the  bankrupt,  as  a  recompense 
for  luing  out  the  commiffion,  fo  as  to  receive  more  than  their  rate¬ 
able  dividends  of  his  Citate,  they  forfeit  not  only  what  they  have  fo 
received,  but  their  whole  debt. 

PETRIFACTION,  or  Petrification,  in  phvfiology,  the 
converlion  of  wood,  bones,  and  other  fubftances,  into'ftone 

The  foffile  bodies  found  petrified  are  principally  either  of  vegeta¬ 
ble  or  animal  origin,  and  arc  moreorlefs  altered  from  their  original 
ftate,  according  to  the  different  fubfiances  they  have  lain  buried 
among  in  the  earth  ,  fome  of  them  having  fuffered  very  little  change, 
and  others  being  fo  highly  impregnated  with  cryftalline,  fparry,  py- 
ritical,  or  other  extraneous  matter,  as  to  appear  mere  malles  of ftone 
or  lumps  of  the  matter  of  the  common  pyrites  ;  but  they  are  gene¬ 
rally  of  the  external  dimenfions,  and  retain  more  or  lefs  of  the  in¬ 
ternal  figure  of  the  bodies  into  the  pores  of  which  this  matter  has 
made  it’s  way. 

The  animal  fubftances  thus  found  petrified  are,  fea-ffiells,  the 
teeth,  bony  palates,  and  bones  of  fifties,  the  bones  of  land-animals, 
&c.  In  a  quarry  at  Barfted,  in  Kent,  a  labourer  found,  in  the  mid¬ 
dle  of  a  large  and  folid  ftone,  an  intire  oyfter,  of  a  fize  confiderably 
larger  than  the  fouth-eali  oyfter  of  our  day  ( 1 791} :  ,the  valves,  which 
were  very  firmly  united,  on  being  feparated  py  a  fmart  blow,  difeo- 
vered  the  fiffi  in  a  ported  ftate  of  petrifaction.  The  (hells  had  un¬ 
dergone  no  material  change  in  point  of  fubftance,  but  in  colour  they 
were  altered,  having  acquired  more  of  the  pearly  hue  and  radii  than 
are  natural  to  them.  T  he  above  oyfter  was  found  30  feet  under  the 
furface  of  the earth.  Many  animal  iubftances  have,  however,  been 
varioufly  altered,  by  the infinuation  of  ffony  and  mineral  matter  into 
their  pores  ;  and  the  fubftance  of  fome  of  them  is  now  wholly  gone, 
there  being  only  ftony,  fparry,  or  other  mineral  matter,  remaining 
in  the  ffiape  and  form,  bee  the  article  Fossils,  &c. 

PEI  ROBRUSSIANS,  in  church-hiftory,  a  religious  fed  which 
arofe  in  France  and  the  Netherlands,  abo&t  the  year  1126,  fo  called 
from  their  leader  Peter  Bruys,  a  Provencal,  who  made  the  moft 
laudable  attempt  to  reform  the  abufes  and  remove  the  fuperftitions 
that  difgraced  thebeautiful  fimplicity  of  thegofpel :  and  after  having 
engaged  in  his  caufe  a  great  number  of  followers,  during  a  laborious 
miniftry  of  twenty  years  continuance,  was  burnt  in  the  year  1 130, 
by  an  enraged  populace,  feton  by  the  bigoted  and  fanguinary  clergy 
of  the  papifts. 

PETRO,  petroleum,  alfo  called  oil,  or  oil  of  petre,  is  an  extreme¬ 
ly  fubtile  and  penetrating  fluid,  and  is  by  much  the  thinneft  of  all 
the  native  bitumens. 

It  is  very  light  and  very  pellucid  ;  but  though  equally  bright  and 
clear  under  all  circumftances,  it  is  liable  to  a  very  great  variety  in 
it’s  colour.  It  is  found  in  rivers,  in  wells,  and  trickling  down  the 
iides  of  hills  along  with  little  ftreamsof  water.  Inffiort,  it  is  the 
moft  frequent  of  all  the  liquid  bitumens,  and  is  perhaps  the  molt 
valuable  of  them  ail  in  medicine.  It  is  ro  be  chofcn  the  pureft, 
lighteft,  and  moft  pellucid  that  can  be  had,  fuch  as  is  of  the  moft. 
penetrating  fmell,  and  is  moft  inflammable.  It  is  principally  ufed 
externally,  in  paralytic  cafes,  and  in  pains  of  the  limbs. 

PE  I  ROSA  offa,  in  anatomy,  the  fifth  and  fixth  bones  of  the 
feull,  and  it’s  fmalleft  proper  bones :  their  upper  part  is  ferriicircu- 
lar,  and  their  lower  is  of  a  firm  (trudture.  They  are  fituatea  in  the 
lateral  and  lower  pans  of  the  head  ;  bounded  at  top  by  the  fquamous 
future,  which  joins  them  to  the  parietalia  ;  and  behind  b  v  the  lamb- 
doides,  which  joins  them  to  the  occipital,  and  connects  them  to  the 
os  fphenoides.  Each  has  two  finufes,  before  and  behind  the  fphe- 
noides  :  the  exterior  lined  with  a  cartilage,  receiving  the  proccfs  of 
the  lower  jaw  ;  the  interior  receives  the  lower  part  of  the  linus  late¬ 
ralis  of  the  dura  mater.  Plate  19 ,  fig.  13.  See  Temples. 

Each,  again,  has  four  procelfes  ;  mree  external,  anyone  internal : 
of  the  external,  the  firft  is  called  z ygcmaticusy  or  os  jugale  ;  the  fe¬ 
cond 
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eond  ma /hides,  or  mammillaries ;  the  third  jtyloides  :  each  whereof 
fee  under  it’s  proper  article.  The  internal  procefs  is  properly  cal¬ 
led  the  os  petrofum;  this  is  pretty  long  and  large,  containing  the 
whole  meatus  auditorius,  and  cavity  ot  the  tympanum* 

The  chief  ufes  of  thcfc  bones  are  to  complete  the  globe  of  the 
fcull,  to  ferve  for  the  articulation  of  the  lower  jaw,  and  for  the  in- 
fertion  of  many  mufcles,  and  laftly,  to  contain  the  organ  of  hearing. 

PETTY  bag ,  an  office  in  chancery,  the  three  clerks  whereof  re- 
ord  the  return  of  all  irlquilitions  out  of  every  lliire,  make  out  all 
patents  ofculloms,  gaugers,  comptrollers,  &c. 

Petty -figger,  a  little  tricking  folicitor  or  jobber  in  law-difputes, 
without  either  (kill  or  confcience. 

PETUNTSE,  in  natural  hiftory,  one  of  the  two  fubftances 
whereof  the  porcelain  or  china-ware  is  made.  It  is  acoarle  kind  of 
flint  or  pebble,  the  furface  of  which  is  not  lo  fmooth,  when  broken, 
as  that  of  our  common  flint.  The  peluntfe  is  eafily  lupplicd  by  ma¬ 
ny  of  our  own  earths,  ftones,  and  lands  ;  as  nothing  is  required  in 
it  more  than  a  property  of  running  eaiily  into  a  white  glafs.  1  he 
kaolin  feems  mod  to  be  refemblcd  by  our  European  talcs. 

PEWIT,  in  ornithology,  a  bird  ot  the  fea-gull  kind,  called  alfo 
the  black-cap ,  and  fca-crow.  It  is  about  the  fixe  ot  a  pigeon  ;  it  s 
beak  and  legs  are  red :  it’s  head  and  throat  of  a  greyilh  black,  and 
it’s  neck,  tail,  bread,  and  belly  white;  the  middle  of  it’s  back 
grey  ;  it  has  it’s  Englith  name  from  it’s  note,  which  feems  to  ex¬ 
press  the  word  pewit,  and  is  a  kind  of  hoarfe  laugh.  It  is  affirmed 
by  many,  that  the  head  of  this  bird  is  only  black  at  a  certain  fea- 
fon  of  the  year. 

Pewits  are  birds  of  paflage,  reforting  to  pools  and  fens  in  fome  of 
the  inland  counties,  particularly  Staflbrdfhire,  in  the  fpring,  and 
after  the  breeding-feafon  difperfing  to  the  fea-coafts.  1  he  young  J 
were  formerly  much  eftcemed  and  fattened  for  the  table.  Plot  re¬ 
lates,  that  at  the  death  of  the  lord  of  the  foil,  they  (hitt  their  quar¬ 
ters  for  a  certain  time.  There  was  a  piece  of  ground  near  Ports¬ 
mouth,  which  formerly  produced  40/.  a  year  to  the  owner,  by  the 
fale  of  pewits. 

PEWTER,  a  fa&itious  metal,  ufed  in  making  domeftic  utenfils, 
as  plates,  difhes,  alehoufe  pots,  &c.  The  bafis  of  this  metal  is  tin, 
which  is  converted  into pewter,  by  mixing  about  an  hundred  weight 
of  tin  with  fifteen  pounds  of  lead,  and  fix  pounds  ot  brafs.  Befides 
this  compofition,  which  makes  the  common  pewter,  there  are  other 
kinds  compounded  of  tin,  regulus  of  antimony,  bifmuth,  and  cop¬ 
per,  in  Several  proportions. 

M.  Putland  informs  us,  that  king  James  II.  turned  all  the  pewier 
vefiels,  &c.  of  the  proteftants  in  Ireland  he  could  Seize,  into  mo¬ 
ney  :  half-crowns  where  Somewhat  bigger  than  halt-pence,  and 
other  pieces  in  proportion.  He  ordered  it  to  be  current  in  all  pay¬ 
ments  :  wffience,  our  author  obferves,  people  abfeonded  for  fear  of 
being  paid  their  debts  :  he  alfo  mentions  crown-pieces  of  this  me¬ 
tal,  with  this  legend  on  the  rim,  melioris  teJJira  fati. 

PHENOMENON,  (from  ,  I  appear,)  an  extraordinary 

appearance  in  the  heavens,  or  on  earth  ;  either  discovered  by  ob¬ 
servation  of  the  celeftial  bodies,  or  by  phyfieal  experiments  ;  and 
whole  caufe  is  not  obvious.  Such  are  meteors,  comets,  uncom¬ 
mon  appearance  of  ftars  and  planets,  earthquakes,  &c.  Such  alfo 
are  the  effects  of  the  magnet,  phofphorus,  &c. 

PHAGEDENA,  an  ulcer,  where  the  (harpnefs  of  the  humours 
eats  away  the  flefli. 

PHALANX,  in  antiquity,  a  huge.  Square,  compadl  battalion, 
formed  of  infantry,  fet  clofe  to  one  another,  with  their  Shields 
joined,  and  pikes  turned  crofs-ways ;  infomuch  that  it  was  almoft 
impoffible  to  break  them.  It  confifted  of  8000  men. 

St.  Evremont  obferves,  that  the  Macedonian^/Wan*  had  the  ad. 
vantage  in  valour  and  flrength  over  the  Roman  legion. 

PHALEUCIAN  verfe,  in  ancient  poetry,  a  kind  of  verfe  which 
confifls  of  five  feet,  the  firlt  of  which  is  a  Spondee,  the  Second  a 
daftyl,  and  the  three  lad  trochees. 

PHANATIC,  or  Fanatic,  a  vifionary  ;  one. who  thinks  or 
fanfies  he  Sees  Spirits,  See.  The  term  is  alfo  applied  to  enthufiafts, 
and  pretenders  to  revelation:  it  was  formerly,  by  w'ay  of  reproach, 
given  to  the  Difienters,  from  a  falfe  fuppofition  that  they  pretended 
to  vifions,  &c.  . 

PHANTASY,  or  Fancy,  the  imagination:  the  Second  of  the 
powers  or  faculties  of  the  Sensitive  or  rational  Soul  ;  by  which  the 
Species  of  objedfs  received  by  the  common  Senfe  are  retained,  re¬ 
called,  farther  examined,  and  either  compounded,  or  divided. 

In  melancholic  or  mad  men  this  wild  faculty  is  very  Strong,  re¬ 
presenting  many  extravagant  and  unnatural  things. 

PHARAOH,  a  game  of  chance.  The  principal  rules  of  this  |  ? 
game  are,  that  the  banker  holds  a  pack  of  fittv-two  cards  ;  that  he 
draws  all  the  cards  one  after  the  other,  and  lays  them  down  at  his 
right  and  left  hand  alternately  ;  that  the  ponte  may  at  his  choice  Set 
one  or  more  (lakes  upon  one  or  more  cards,  either  before  the  ban- 
kcr  has  begun  to  draw  the  cards,  or  after  he  has  drawn  any  number 
of  couples  ;  that  the  banker  wins  the  flake  of  the  ponte,  when  the 
card  of  the  ponte  comes  out  in  an  odd  place  on  his  right  hand,  but 
lofcs  as  much  to  the  ponte  when  it  comes  out  in  an  even  place  on 
his  left  hand  ;  that  the  banker  wins  half  the  ponte’s  flake,  when  it 
happens  to  be  twice  in  one  couple  ;  that  when  the  card  of  the 
ponte  being  but  once  in  the  flock,  happens  to  be  the  laft,  the  ponte 
neither  wins  nor  lofes  ;  and  that  the  card  of  the  ponte  being  but 
twice  in  the  flock,  and  the  lafl  couple  containing  his  card  twice, 
he  then  lofes  his  whole  flake. 

PHARISEES,  a  famous  fe£l  of  the  Jews,  who  diflinguifhed  I 
themfelves  by  their  zeal  for  the  traditions  ot  the  elders,  which  they 
derived  from  the  fame  fountain  with  the  written  word  itfelf,  pie¬ 
tending  that  both  were  delivered  to  Mofes  from  Mount  Sinai,  and 


were  therefore  both  of  equal  authority.  Froip  their  rigorous  obfer- 
vance  of  thefe  traditions,  they  looked  upon  themfelves  as  more 
holy  than  other  men,  and  therefore  feparated  themfelves  from  thofe 
whom  they  thought  finners  or  prophane,  fo  as  not  to  eat  or  drink 
with  them  ;  and  hence,  from  the  Hebrew  word  phpris,  which  fig- 
nifiesto  feparate,  they  had  the  name  of  Pbarijees ,  or  feparatifls. 

Their  pretences  to  extraordinary  piety  drew  after  them  the  com¬ 
mon  people,  who  held  them  in  the  higheft  efleem  and  veneration. 
They  held  a  rcfurredlion  from  the  dead,  and  the  exiftence  of  an¬ 
gels  and  fpirits  ;  bur,  according  to  Jofephus,  this  was  no  more  than 
a  Pythagorean  refurre&ion,  that  is,  of  the  foul  only,  by  it’s  tranf- 
migration  into  another  body,  and  being  born  anew  with  it.  From 
this  refurredlion  they  excluded  all  who  were  notorioufly  wicked 
being  of  opinion,  that  the  fouls  of  fuch  perfons  were  tranfmitted 
into  a  ftate  of  everlafling  woe:  but  as  to  lefier  crimes,  they  ima¬ 
gined  they /were  puniihed  in  the  bodies  which  thefoulsof  thofe  who 
committecj!  them  were  next  fent  into. 

According  to  this  notion  it  was  that  Chrift’s  difciples  afleed  him, 
concerning  the  blind  man,  “  Who  did  fin,  this  man  or  his  parents, 
that  he  was  bopn  bliml  r”  With  the  Eflenes,  they  held  abfnlute  pre- 
deflination  ;  and  with  the  Sadducees,  free-will:  blit  how  they  re¬ 
conciled  thefe  feemingly  incompatible  dodtrines,  is  no  where  fuffi- 
ciently  explained, 

PHARMACOPCEI A,  (from  tpxpucixov,  remedy,  and  aaoiuv,  to 
make,)  a  difpenfatory,  or  a  treatile  deferibing  the  preparations  of  the 
feveral  kinds  of  medicines,  with  their  ufes,  manner  of  application, 
&c.  The  latefl,  and  moft  in  efleem,  are  the  Edinburgh  and  London 
difpenfatories  ;  but  the  moft  univerfal  is  Quincy’s  pharmacopoeia. 

PHARMACOPOLA,  or  Phasmacotolis,  an  apothecary.  , 

PHARMACY,  is  the  art  of  making  medicines ;  including  their 
choice,  preparation,  and  mixture;  and  it  hath  been  ufually  diftin. 
guifhed  into  two  kinds,  chemical  and  galenical. 

Chemical  pharmacy,  is  the  art  of  making  and  procuring  medicines 
by  the  operations  of  chemiftry,  or  the  adtion  of  fire  on  natural  bo¬ 
dies,  refolving  and  reducing  them  to  their  fimple  conflituent  parts, 
as  fpirits,  oils,  fairs,  &e. 

Galenical  pharmacy,  is  that  which  prepares  medicines,  after  the 
method  of  Galen,  in  a  rnoregrofs  manner,  from  the  whole  fubftancs 
of  vegetables;  and  not  only  fo,”  but  alfo  by  compounding  the  va¬ 
rious  parts  or  the  fame  plant,  and  likewife  of  divers  plants  together, 
to  anfwer  the  intentions  of  phyfic. 

PHAROS,  phare,  a  Jight-houfe,  a  pile  raifed  near  a  port,  where 
affire  is  kept  burning  in  the  night,  to  guide  and  diredl  veflels  near 
at  hand. 

i  he  pharos  of  Alexandria,  built  in  a  fmall  ifland  at  the  mouth  of 
the  Nile,  was  anciently  very  famous,  infomuch  as  to  communicate 
it’s  name  to  all  the  reft.  It  had  feveral  (lories  raifed  one  over  an¬ 
other,  adorned  with  columns,  baluftrades,  and  galleries  of  the  fined 
marble  and  workmanfhip.  This  magnificent  ftrudture  coil  Ptolemy 
Philadelphia  eight  hundred  talents.  »  5  I 

PHARYNX,  in  anatomy.  Refer  to  Syfterri,  p.  113. 

PHASES,  (formed  from  <pziw,  I  appear,)  in  aftronomy,  the  fe¬ 
veral  appearances,  or  quantities  of  illumination  of  the  moon,  Ve¬ 
nus,  Mercury,  and  the  other  planets  ;  or  the  feveral  manners 
wherein  they  appear  illuminated  by  the  fun. 

To  detenn/ne  the  Phasis  of  an  eclipfe  for  any  given  time.  Find  the 
moon’s  place  in  her  vifible  way  for  that  moment ;  and  thence  as  a 
center,  with  the  interval  of  the  moon’s  femidiameter,  deferibe  a  cir¬ 
cle.  Find  in  like  manner  the  fun’s  place  in. the  ecliptic,  and  thence, 
with  the  femidiameter  of  the  fun,  deferibe  another  circle  ;  the  iiv- 
terfedlion.of  the  two  circles  lhcws  the phafes  of  the  eclipfe,  the  quan¬ 
tity  of  obfeuration,  and  the  pofition  ol  the  cufps  or  horns. 

PH  E  A  S  A  N  T,  phaftanus,  in  ornithology,  a  genus  of  buds  of  the 
gall inte  order. 

The  diftinguifliing  cbaradleriftic  of  this  genus  of  birds,,  is,  that 
the  area  or  Ipace  about  the  eyes  is  naked,  and  that  they  have  no 
wattles. 

I  lie  fpecies  are  thefe  :  1.  The  common  pheafant ,  wfith  a  blackifli 
purple-coloured  bread :  this  fort  would  be  very  common  in  our 
woods,  if  it  were  not  fo  univerfally  the  delight  of  the  fportfman  and 
of  the  table.  2.  T.  he  red,  or  fcarlet-breaftedy>iv«/a«/ ;  this  is  nearly 
of  the  fize  of  the  common  pheafant,  and  it’s  bread  is  of  a  high  fear- 
let,  and  the  belly  red,  but  not  fo  bright.  3.  The  Eaft  India  pbea- 
Jant :  this  is  an  extremely  beautiful  bird,  the  whole  body  of  which 
is  variegated  with  a  profufion  of  the  brighteft  colours,  yellow,  red, 
bluifh  green,  and  almoft  every  other  tinge. 

PHILIPPICS,  in  literature,  a  name  given  to  the  orations  of 
Demofthenes  againfl  Philip,  king  ofMacedon  ;  being  elteemedthe 
mailer-pieces  of  this  great  orator,  and  were  peculiarly  adapted  to 
move  and  aftonifh  the  hearer. 

Philippic  is  alfo  a  term  juftly  applied,  by  Cicero  himfelf,  to  his 
fourteen  orations  againfl  Marc  Antony,  who  was  fo  irritated  with 
them,  that  when  he  arrived  at  the  triumvirate,  he  procured  Cicero’s 
murder,  cut  off  his  head,  and  (luck  it  up  in  the  very  place  whence 
the  orator  had  delivered  the  Philippics. 

PHILOLOGY,  an  aflemblage  of  feveral  fciences,  confiding  of 
grammar,  rhetoric,  poetry,  antiquities,  hiftory,  and  criticifm.  It 
is  a  kind  of  univerfal  literature  converfant  about  all  the  fciences, 
their  rife,  pregrefs,  authors,  &c.  being  what  the  French  call  the 
belles  lettres.  It  is  called  in  the  univerlkies  humanities,  or  litera. 
humaniores. 

PHILONIUM,  in  pharmacy,  an  opiate,  or  eledluary,  whereof 
there  are  two  kinds,  the  Roman,  and  the  Perfian. 

The  philonium  Londinenfe  is  now  ordered  to  be  made  thus :  take 
white  pepper,  ginger,  caraway-feeds,  of  each  two  oundes,  opium, 
fix  drams,  fyrup  of  diacodium,  boiled  to  the  confiftence  of  honey, 
three  times  the  weight  of  all  the  reft.  The  opium  is  to  be  diJlblved 
.  in 
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in  a  little  wine,  and  then  mixed  with  the  fyrup;  after  which  the 

powders  are  to  be  ftirred  in,  and  the  wole  made  into  an  ele&uary. 

PHILOSOPHER,  a  perfon  well  verfed  in  philofophy  ;  or  who 
makes  profeffion  of,  or  applies  himfelf  to,  the  lludy  of  nature  and 
morality. 

Philosophers-Stone,  in  alchemy,  a  long-fought-for  prepara¬ 
tion,  which  is  to  tranfmute  or  exalt  impurer  metals,  fuch  as  tin, 
lead,  and  copper,  into  gold  and  filver. 

Very  plain  receipts  have  been  laid  down  on  this  fubjedl,  but,  after 
ten  thoufand  experiments  according  to  thefe  directions,  they’  have 
always  failed  of  fuccefs. 

PHILOSOPHICAL  Egg,  among  chemifts,  a  thin  glafs-bodv, 
or  bubble,  of  the  iliape  of  an  egg,  with  a  long  neck  or  item,  ufed 

in  digeltions. 

PHILOSOPHIZING,  the  afbof  confidering  fome  obje£l  of  our 
knowitge,  examining  it’s  properties,  and  the  phenomena  it  exhi¬ 
bits,  and  inquiring  into  their  caufes  or  effects,  and  the  laws  thereof; 
the  whole  conduced  according  to- the  nature  and  reafon  of  things, 
and  diredted  to  the  improvement  of  knowlege. 

Philosophizing,  rules  of  regulce  Philosophandi,  as  efta- 
blifhed  by  Sir  Il'aac  Newton,  are. 

1.  That  no  more  caufes  of  a  natural  cffcdl  be  admitted  than  are 
.true,  and  fuffice  to  account  for  the  phamomena  thereof.  This 
agrees  with  the  fentimentsof  molt  ph'Jofopners,  who  hold  that  na¬ 
ture  does  nothing  in  vain  ;  and  that  it  were  vain  to  do  that  by  ma¬ 
ny  things,  which  might  be  done  bv  fewer. 

2.  Natural  effetls,  therefore,  of  the  fame  kind,  proceed  from  the 
fame  caufes.  Thu's,  e.  gr.  the  caufe  of  refpiration  is  one  and  the 
fame  in  man  and  brute  ;  the  caufe  of  the  defeent  of  a  (tone,  the 
fame  in  Europe  as  in  America  ;  the  C3ufe  of  light  the  fame  in  culi¬ 
nary  tire,  as  in  the  fun  ;  and  the  caufe  of  reflexion  the  lame  in  the 
planets  as  the  earth. 

3.  Thofe  qualities  of  bodies  which  are  not  capable  of  being 
heightened,  and  remitted,  and  which  are  found  in  all  bodies  where 
experiments  can  be  made,  mull  be  looked  on  as  univerfal  qualities 
of  ail  bodies. 

PHILOSOPHY,  tpitocropitz,  the  knowlege  or  ftudy  of  nature  and 
morality,  founded  on  reafon  and  experience. 

Philofophy „  among  the  ancients,  was  ufed  in  various  fenfes  :  for, 
t.  It  fome  times  was  taken  for  univerfal  knowlege,  viz.  of  all  things 
human  and  divine.  2.  In  a  (fritter  notion,  for  tire  contemplation 
of  nature  only  ;  and  in  this  fenfe  a  philofopher  was  called  by  Plato 
fu<rsas,  \.  e.  a  friend  and  lover  of  nature.  3.  Sometimes 
for  ethics,  or  the  doCtrine  of  manners,  which  we  call  moral  philo¬ 
fophy.  4-  It  included  alfo  the  mathematical  arts  and  difeipline, 
efpecially  arithmetic  and  geometry.  5.  The  do&rine  of  exigence, 
or  being  in  the  abftraCt,  called  metaphyfics.  6.  For  the  knowlege 
ts-sj -fwTKxaXs,  i.  e.  of  the  prime  or  chief  good,  viz.  God  ;  and  this 
was  their  prima  philofophia,  or  theology.  7.  It  was  fometimes  ap¬ 
plied  to  logics  or  dialcftics,  which  gave  rules  for  reafoning  about 
the  nature  of  things. 

Philofophy  may  be  divided  into  three  parts,  intellectual,  moral, 
and  phylical. 

The  -intellectual  part  comprifes  logics  and  metaphyfics:  the  mo¬ 
ral  part  contains  the  laws  of  nature  and  nations  ;  and,  laffly,  the 
phylical  part  comprehends  the  doctrine  of  bodies  animate  or  inani¬ 
mate.  Thefe,  with  their  various  fubdivifions,  will  take  in  the 
whole  of  philofophy-.  See  the  articles  Logics,  Metaphysics, 
Ethics,  Politics,  &c. 

The  prelent  method  of  philofophifing,  eftabiifhed  by  Sir  Ifaac 
Newton,  is  to  find  out  the  laws  of  nature  by  experiments  and  ob- 
fervations.  To  this,  with  a  proper  application  of  geometry ,  is  ow¬ 
ing  the  great  advantage  the  prefent  fyftem  of  philofophy  has  over 
all  the  preceding  Ones,  and  the  valt  improvement  it  lias  received 
within  the  lall  age.  It  is,  indeed,  in  vain  to  imagine,  that  a  fyitem 
of  natural  philofophy  can  be  framed  by  any  other  method,  for  with¬ 
out  obfervations,  it  is  impoftible  we  fliould  difeover  the  phenomena 
of  nature;  without  experiments,  we  muff  be  ignorant  of  the  mutual 
actions  of  bodies;  and,  without  geometry,  we  can  never  be  certain 
whether  the  caufes  we  affign  be  adequate  to  the  effeCts  we  would 
explain,  as  the-  various  fyltems  of  philofophy,  built  on  other  founda¬ 
tions,  evidently  (hew. 

To  that  excellent  philofopher  lad  mentioned  it  is  principally  ow¬ 
ing,  that  we  have  now  a  rational  fyftem  of  natural  philofophy  ;  it  is 
he,  wto,  by  p*rfuing  the  fure  and  unerring  method  ot  reafoning 
front  experiments  and  obfervations,  joined  with  the  mod  profound 
fkill  in  geometry,  has  carried  his  inquiries  to  the  mod  minute  and 
-invifible  parts  of  matter,  as  well  as  to  the  larged  and  moil  remote 
bodies  in  the  univerfe,  and  has  eftabiifhed  a  fyftem  not  fubjeCt  to 
the  uncertainty  of  a  mere  hypothefis,  but  which  Hands  upon  the  fe- 
cure  bafts  of  geometry  itfelf. 

1  Philofophy  may  be  divided  into  theoretical  and  practical. 

Theoretical  or  fpeculative  Philosophy,  is  that  employed  in  mere 
contemplation,  and  which  terminates  therein.  This,  again,  is  ufu- 
ally  fubdivided  into  three,  namely,  pneumatics  ;  phyfics,  or  foma- 
tic's  ;  and  metaphyfics,  or  ontologia.  The  firft  conliders  fpirits  or 
beings  abltradted  from  all  matter,  the  fecond  conliders  material 
things,  and  the  third  extends  to  each  indifferently. 

Practical  Philosophy,  is  that  which  lays  down  the  rules  of  a 
virtuous  and  happy  life,  and  excites  us  to  the  practice  thereof;  and 
this  is  properly  ethics  alone :  yet  moll  authors  divide  it  into  two, 
anfwerable  to  the  two  forts  of  human  actions  to  be  directed  thereby, 
namely,  logic,  which  governs  the  operations  of  the  underlfanding, 
and  ethics,  which  regulate  thofe  of  the  will.  i 

PHILTRE,  a  love-potion,  or  medicine  to  excite  love. 

PHIMOSIS,  in  medicine,  a  dilbrder  of  the  penis,  in  which  the 
prepuce  is  rendered  lo  ltriCt  or  tcnle,  that  it  cannot  be  drawn  back 
over  the  glans. 
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The  general  caufe  of  a  phimofts  is,  by  phyficians,  rightly  aferibed 
to  impure  coition  ;  for  while  the  virulent  matter,  which  had  been 
lodged  in  the  finufes  of  the  vagina,  continues  between  the  (kin  and 
glans  the  prepuce,  especially  if  it  be  long  or  tight,  can  hardly  cf- 
Cape  being  fwelled  with  an  inflammation,  and  a phimfu  muPt  bein- 
duced;  Some,  however,  have  the  forefkin  naturally  fo  long,  and 
fo  (trait,  that  the  glans  can  either  be  not  at  all,  or  very  little  Unco¬ 
vered  ;  but  as  this  nciiher  occafions  trouble  in  difeharging  the  urine, 
nor  is  any  impediment  in  procreation,  it  requires  no  aid  from  the 
lurgeon,  unlefs  it  be  attended  with  inflammation,  violent  pain,  or 
any  remarkable  inconvenience  in  coition.  When  the  phimofts  does 
not  proceed  from  infection,  it  will  befulficient  to  bathe  the  [vrts  in 
warm  water:  but  if  it  be  a  venereal  cafe,  proper  internal  medicines 
are  to  be  exhibited  at  the  fame  time,  vvhilll  the  pain  and  other  fymp- 
toms  arc  mitigated,  by  waffling  out  the  virulent  matter  with  warm 
water,  and  frequently  repeating  an  injedtion  of  decoCtion  of  barley 
ana  honey,  lodifperfe  the  tumor,  a  difeutient  fomentation  or  ca- 
taplafrn  may  be  after  wards  applied  to  the  penis. 

PHLEBOTOMY,  the  operation  of  letting  blood.  See  the  arti¬ 
cle  Bleeding. 

PHLEGM,  in  the  animal  oeconomv,  one  of  the  four  humours 
whereof  the  ancients  fuppofed  the  blood  to  be  compofed.  See  the 
article  Blood. 

The  phlegm  of  vitriol,  Mr.  Boyle  obferves,  is  an  effeaual  remedy 
againft  burns,  and  excellent  for  difeufliog  hard  tumors:  that  of  vi"- 
negar  will  extrad  a  faccharinc  fweetnefs  from  lead,  and  even  dif- 
folve  c°rals  by  long  digeftion  ;  that  of  lead  is  Paid  to  diilolve  pearls. 

PHLEGM AGOGLES;  medicines  which  purge  offphlegm,  fuch 
as  hermodactyls,  agaric,  turbith,  jalap,  &c. 

PHLEGMAIlL,  among  phylicians,  an  appellation  given  to 
that  temperament,  or  habit  of  the  body,  wherein  phlegm  is  predo¬ 
minant  ;  which  gives  rife  to  catarrhs,  coughs,  &c. 

PHLEME  or  FLEAM,  an  inftrument  to  bleed  horfes  with. 

PHLOGISTON,  (formed  of  Qtoyify,  I  am  inflamed,)  in  che- 
rniilry,  is  defined  to  be  the  molt  pure  and  (imple  inflammable  prin- 
ciple  ;  but  the  queftion  concerning  the  true  nature  of  it  is  not  yet 
determined  by  philofophers. 

The  ingenious  Dr.  Prieftley  informs  us,  that  from  fome  late  ex¬ 
periments,  not  yet  publilhed,  he  has  reafon  to  conclude,  that  phlo - 
g'jhn  is  (imply  inflammable  air,  in  a  date  of  combination  with  any 
lubftance,  juft  as  fixed  airis  contained  iri  chalk,  &c.  With  a  view 
of  al'certaining  the  nature  and  reality  of  phlogijlon,  he  threw  the 
focus  of  a  burning  lens  on  fome  calx  of  lead,  out  o*f  which  all 
air  had  been  expelled,  when  it  was  confined  in  inflammable 
air.  The  confequence  was,  that  the  air  was  rapidly  abforbed, 
lead  was  formed,  and  wh<it  remained  of  the  air  was  juft  as  inflam¬ 
mable  as  at  firft.  From  about  forty  ounce  meafures  of  the  air,  ob¬ 
tained  from  iron  by  oil  of  vitriol,  he  got  about  five  penny -weights 
oflead.  r  1  6 

PHOCA,  in  zoology,  a  genus  of  the  order  offeree,  and  clafs  of 
mammalia,  to  which  belong  the  sea  -bear,  SEA -lion,  and  sea  -calf. 

PHGENIX,  one  of  the  conftellations  of  the  fouthern  hemifphere, 
unknown  10  the  ancients,  and  invifible  in  our  northern  parts.  The 
number  of  liars  is  thirteen.  This  conftellation  took  it’s  name  and 
form  from  that  of  a  bird  famous  among  the  ancients  ;  but  generally 
looked  upon  by  the  moderns  as  fabulous. 

The  naturalills  fpeak  of  this  bird  as  fingle,  or  the  only  one  of  it’s 
kind  :  they  defcribe.it  as  of  the  fize  of  an  eagle  ;  it’s" head  finely 
crefted,  with  a  beaudful  plumage  ;  it’s  neck  covered  with  feathers 
of  a  gold  colour,  and  the  reft  of  it’s  body  a  purple  ;  only  the  tail 
white,  intermixed  with  carnation  :  and  it’s  eyes  fparkhng  like  liars.. 
They  hold,  that  it  lives  five  or  fix  hundred  years  in  the  wildernefs  ; 
that,  when  thus  advanced  in  age,  it  builds  itfelf  a  funeral  pile  of 
fweet  wood,  and  aromatic  gums;  then  it  fires  it  with  the  wafting 
of  it’s  wings,  and  thus  burns  itfelf;  and  from  it’s  afhes  arifes  a 
worm,  which,  in  time,  grows  up  to  be  another  pheenix.  Hence  the 
Phoenicians  gave  the  name  phoenix  to  the  palm -tree  ;  becaufe,  when 
burnt  down  to  the  root,  it  naturally  rifes  again  fairer  than  ever. 

PHOLAS,  in  natural  hillory,  a  genus  of  (hells  belonging  to  the 
tejiacea  order  in  the  clafs  ot  worms,  in  the  Linnaean  fyftem  ;  the 
characters  of  which  are  thefe  :  it’s  animal  is  an  afeidia  ;  the  (hell  is 
bivalve,  opening  wide  at  each  end,  with  feveral  Idler  (hells  at  the 
1  tinge  ;  the  hinges  fold  back  and  are  united  by  a  cartilage  ;  beneath, 
the  hinge  in  the  infide  there  is  an  incurvated  tooth.  Linnseus  enu¬ 
merates  fix  fpecies.  See  Plate  77 ,  fig.  29. 

PHONICS,  <E>4jwk»j,  (from  <pmn,  voice,  or  found,)  the  doCtrine  ot 
fcience  of  sounds  ;  .otherwife  called  acoustics. 

Phonics  is  improveable,  both  with  regard  to  the  objeCt,  the  me¬ 
dium,  and  the  organ. 

As  to  the  objetf,  found,  it  may  be  improved,  both  with  regard  to 
the  production  and  the  propagation  of  founds. 

The  firft,  in  fpcaking,  or  pronouncing,  in  whiftling  or  finging, 
or  hallooing,  or  luring,  which  are  all  diftinCl  arts,  and  all  improve¬ 
able.  The  fecond,  by  the  pofirion  of  the  fonorous  body* 

With  regard  to  the  medium,  phonics  may  be  improved  by  the  thin- 
nefs  and  quiefcency  thereof,  and  by  the  fonorous  body  being  placed 
near  a  fmooth  wall,  either  plain  or  arched,  efpecially  cvcloidally 
or  elliptically  :  whence  arifes  the  theory  of  whifpering  places. 

Add  to  thefe,  that  by  placing  the  fonorous  body  near  water,  its 
found  is  mollified  ;  that,  by  placing  it  on  a  plain,  the  found  is. con¬ 
veyed  to  a  greater  dillance  than  on  uneven  ground,  &c. 

As  to  the  organ,  which  is  the  ear,  it  is  helped,  by  placing  it  near  a 
wall,  (efpecially  at  one  end  of  an  arch,  the  found  beginning  at  the 
other,)  or  near  the  furface  of  water  on  the  earth  ;  and  by  inftru- 
ments,  as  theftentorophonicon  or  fpcaking  trumpet ;  alfo  by  an  in¬ 
ftrument  to  help  weak  ears,  by  an  inftrument  to  take  in  vaftly  re¬ 
mote  founds,  by  a  microphone,  and  by  a  pholyphone.  Cataphonics 
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may  be  improved  by  feveral  kinds  of  artificial  echoes.  Refer  to 
Syftem  of  Acoustics,  and  the  article  Hearing. 

PHOSPHORUS,  (from  pa;,  light,  and  pefta,  to  bring,)  in  phy- 
(iology,  is  the  name  of  a  coilvrium  in  Galen. 

Phosphorus  is  aifo  the  name  of  forne  chemical  preparations 
which  fhine  jn  the  dark,  without  having  any  degree  of  heat.  The 
phofphorus  igneus  differs  from  other  naturally  fhimng  bodies  in  this, 
that  it  is  nothing  but  a  kind  of  concealed  fire,  which  difeovers  itfelf 
by  light  and  fmoke,  but  if  it  is  rubbed,  it  breaks  out  into  a  flame. 
This  difeoverv  appeared  about  the  year  1677  {  but  it  was  preceded  by 
Baldwin’s phofphorus,  which  is  3n  artificial  Bolognian  ftone.  After 
this  difeovery  of  Baldwin’s,  one  Brand,  a  chemift  in  Hamburgh, 
made  a  phofphorus  oi  urine,  which  was  firft  called  phofphorus  igneus, 
then  pyropus,  then  phofphorus.  The  matter  which  fixes  and  in- 
creafes  the  phofphorus  is  alum,  which  of  itfelf  is  prepared  of  urine, 
and  yields  the  fame  acid  which  phofphorus  yields  on  burning;  for  up¬ 
on  analyfis,  phofphorus  appears  to  be  a  compofition  of  itrong  acid, 
and  an  inflammable  matter,  exadily  in  the  manner  of  common 
brimltone,  and  may  properly  be  called  animal  fulphur.  phofpho¬ 
rus  is  burnt  under  a  bell,  a  fp.  fulph.  per  camp,  is  produced. 

1  hat  thefe  bodies  owe  their  lucidity  to  the  motion  of  the  parts, 
feems  evident  for  the  following  reafons  :  1 .  Several phofpbori  are  un¬ 
doubtedly  owing  to  putrefadtion,  as  rotten  wood,  very  ftale  meat, 
efpecially  veal  ;  fome  forts  of  fifh  long  kept,  as  oyfters,  lobflers, 
flounders,  whitings,  &c.  which  putrefaction  is  the  effedt  of  a  flow 
and  gentle  fermentation,  or  inteftine- motion  of  the  parts.  2.  Moll 
phofpbori  have  their  light  fo  weak,  as  to  fhine  only  in  the  dark,  which 
feems  to  argue  a  ldTer  degree  of  velocity  in  the  parts,  than  what  is 
neceflfary  to  produce  heat ;  becaufe  this  laft  degree  of  velocity  will 
caufe  bodies  to  fhine  in  open  day-light.  3.  Some  phofpbori  are  the 
parts  of  animated  bodies,  as  the  cicindela  or  glow-worm  ;  but  all 
the  parts  of  an  animal  are  undoubtedly  in  motion.  Other  phof- 
phori  put  on  the  appearance  of  flame,  as  the  ignis  fatuus,  the  wri¬ 
ting  of  common  phofphorus  made  from  urine,  flafhes  of  lightning, 
&c.  but  all  flame  is  nothing  but  a  kindled  vapour,  whofe  parts  are 
all  in  motion,  which  may  be  too  weak  to  caufe  burning,  or  even  a 
fenfible  degree  of  heat.  5.  Several  of  thofe  innocent  lambent  flames 
may  have  their  matter  fo  agitated,  or  the  velocity  of  their  motion  fo 
increafed,  as  adlually  to  produce  heat,  and  burn:  thus,  the  writing 
of  phofphorus  on  blue  paper,  fufficiently  rubbed,  will  kindle  into  an  ' 
ardent  flame,  and  burn  the  paper.  6.  Phofpbori  feem  to  have  the 
effential  nature  of  fire,  becaufe  they  are  fo  eafily  fufceptible  of  a 
burning  quality  from  fire  :  thus,  common  phofphorus  is  immediately 
kindled  into  a  moll  ardent  and  inextinguifhable  flame,  by  common 
fire.  7.  By  ftroking  the  back  of  a  black  horfe,  or  cat,  in  the  dark, 
we  produce  innumerable  fcintillae,  or  lucid  fparks ;  in  the  fame 
manner,  the  rubbing  a  piece  of  black  cloth,  which  has  hung  in  the 
fun  to  dry,  will  caufe  it  to  throw  out  the  particles  of  light  which  it 
had  imbibed  from  the  fun;  whereas,  a  white  piece  of  cloth,  which 
reflects  mod  of  the  fun’s  rays,  emits  no  fuch  lucid  fparks  in  the  dark. 

Many  other  reafons  might  be  urged  to  fhew,  that  light  of  every 
kind  is  owing  to  one  and  the  fame  caufe  in  a  greater  or  lefs  degree, 
viz.  the  velocity  of  the  parts  of  the  lucid  body. 

Phofphori,  in  general,  fays  Lemery,  may  be  confidered  as  fo  many 
fponges  full  of  the  matter  of  light,  which  is  fo  flightly  retained 
therein,  that  a  fmall  external  force  is  fufficient  to  put  it  in  motion, 
and  caufe  it  to  exhale  in  a  lucid  form  :  thus  the  phofphori  made  of 
human  urine,  and  other  chemical  preparations,  receive  fo  large 
a  proportion  of  fire  in  their  preparation,  and  retain  it  fo  well  in 
their  unfluous  fubflance,  that  it  may  be  kept  there,  in  water, 
for  twenty  years  ;  fo  as  upon  the  firft  laying  them  open  to  the  air, 
they  (ball  take  fire,  and  exhale  in  lucid  flames.  Not  that  the  fire  is 
fuppofed  to  be  fixed  and  quiefeent  all  the  while  in  the  body  of  the 
phofphorus:  for  that  it  has  a  real  motion  all  the  time,  is  evident 
hence,  that  it  is  feen  in  any  dark  place,  in  the  fummer-feafon,  ful¬ 
minating  and  emitting  flafhes  (though,  with  all  this,  it  fcarce  lofes 
any  thing  of  the  fire,)  fo  that  the  fire  is  not  fixed  in  the  phofphorus , 
but  in  a  continual  undulatory  motion. 

Chemiftry,  fays  Dr.  Shaw,  has  fcarce  afforded  any  thing  more 
furprifing  than  the  common  phofphorus.  To  fee  letters  traced  with 
this  matter  become  luminous  in  the  dark,  images  and  bodies  of  men 
to  blaze  with  light,  and  abundance  of  the  like  experiments  per¬ 
formed  by  means  of  phofphorus,  mull  awaken  the  curiofity  of  thofe 
who  have  feen  thefe  experiments,  and  render  them  defirous  of  being 
acquainted  with  the  method  of  preparing  it.  The  preparation,  even 
to  this  day,  is  kept  as  a  fecret  in  a  few  hands,  and  the  matter  fold  at 
a  very  great  price  ;  whence  we  apprehend  it  would  be  no  unaccept¬ 
able  prefent  to  the  world,  to  render  this  commodity  cheaper,  and 
difeover  it’s  farther  ufes. 

I  he  fuccefsful  method  of  preparing  th z phofphorus  of  urine  is  this: 
Evaporate  any  quantity  of  frefh  urine  over  a  gentle  fire,  to  a  black 
and  almoft  dry  fubflance  ;  then,  with  two  pounds  thereof,  tho¬ 
roughly  mix  twice  it’s  weight  of  fine  fand  ;  put  this  mixture  into  a 
llrong-coated  ftone  long-neck;  and  having  poured  a  quart  or  two  of 
clear  water  into  a  ftrong  receiver,  join  it  to  the  long-neck,  and  work 
it  in  a  naked  fire:  let  the  heat  be  fmall  for  the  firft  two  hours;  then 
increafe  it  gradually  to  the  utmoft  violence;  and  continue  this  for 
three  or  four  hours  fucceffively  :  at  the  expiration  of  which  time, 
there  will  pafs  into  the  receiver  a  little  phlegm  and  volatile  fait, 
much  black  and  foetid  oil,  and,  laftly,  the  matter  of  phofpho'rus,  in 
form  of  white  clouds,  which  either  flick  to  the  fides  otthe  receiver, 
like  a  fine  yellow  fkin,  or  fall  to  the  bottom  in  form  of  fmall  fand. 
Now  let  the  fire  go  out,  but  let  the  receiver  continue  till  all  be  cold, 
left  the  phofphorus  take  fire  on  the  admiflion  of  the  air.  To  reduce 
thefe  fmall  grains  into  one  piece,  put  them  into  a  little  tin  ingot- 
mould,  with  water  ;  heat  the  ingot  to  make  the  grains  melt  toge¬ 
ther;  then  add  cold  water,  till  the  matter  is  congealed  into  one  folid 
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flick,  like  bees-wax;  which  being  cut  into  fmall  pieces,  fit  to  enter 
the  mouth  of  a  phial,  maybe  preferved  by  water,  and  keeping  the 
glafs  clofe  flopped.  If  the  glafs  were  not  ro  be  flopped,  the  phof¬ 
phorus  would  turn  back  on  it’s  furface,  and  at  length  be  fpoiled. 

The  cautions  required  to  make  this  procefs  fucceed,  are,  1.  To 
evaporate  the  urine,  while  it  is  recent.  2.  To  prevent  it’s  boiling 
over,  and  by  that  means  lofing  the  moft  undluous  part.  3.  To  let 
the  matter  afterwards  ferment  in  the  cold.  4.  To  mix  the  black 
matter  with  the  fand,  to  prevent  it’s  melting  and  running  over.  5. 
To  ufe  a  ftone  long-neck,  thofe  of  earth  being  too  porous,  and  fuffer- 
ing  xhe phofphorus  to  tranfude  fooner  than  pafs  into  the  receiver. 
6.  To  have  the  receiver  very  large,  and  with  a  very  long  neck,  to 
prevent  it’s  breaking  and  over-heating,  which  would  either  evaporate 
the  white  vapour  wherein  th e phofphorus  confifts,  orelfe  prevent  it’s 
coagulating.  7.  To  put  water  info  the  receiver,  for  keeping  it  cool, 
and  quenching  the  phofphorus ,  as  it  falls  to  the  bottom.  8.  To 
make  the  fire  fmall  at  firft,  that  the  long-neck  may  be  preferved, 
and  the  black  matter  gradually  dried;  which  would  otherwise  fwell 
and  run  over  in  a  black  froth.  9.  Laftly,  it  is  found  neceflary,  that 
the  urine  for  the  operation  be  of  fuch  as  drink  malt-liquors,  rather 
than  wine.  All  thefe  circumftances  being  required  tor  obtaining 
the  phofphorus  to  advantage,  it  is  no  wonder  that  fo  many  of  thofe* 
who  attempted  it,  mifearried. 

This  operation  may  be  grC'-.ly  Ihortened,  by  freezing  and  con¬ 
centrating  frefh  urine ;  afterwards  evaporating  it  with  care ;  then  di- 
gefting  it  in  the  manner  above-mentioned.  When  thoroughly  di- 
gefted,  commit  the  matter,  in  a  large  quantity,  to  an  iron  pot, 
with  an  earthen  head,  as  the  chemifts  ufually  do  for  making  fpirit 
of  hartfhorn,  or  the  fpirit  and  fait  of  urine:  and  when,  by  this  me¬ 
thod,  all  the  fait  and  oil  are  obtained,  let  the  caput  mortuum  be 
taken  out,  and  mixed  with  twice  it’s  own  weight  of  alum.  The 
matter  may  now  be  put  into  well-coated  long-necks,  and  worked 
with  care  in  a  reverberatory  furnace,  into  very  iarge  receivers  filled 
with  water,  and  connected  to  the  long  neck  by  adopters,  the  lower 
ends  whereof  may  enter  the  water,  as  in  diftilling  of  qukklilver;  the 
operation  may  be  continued  eight  or  ten  hours.  And  this  is  appre¬ 
hended  to  be  the  beft  way,  hitherto  known,  of  procuring phojphorus 
to  advantage. 

This  phofphorus  has  been  feveral  ways  difguifed,  fo  as  to  make  it 
appear  under  various  forms  ;  fometimes  as  a  folid,  fometimes  as  a 
liquid,  fometimes  as  an  ointment,  and  fometimes  as  a  running 
mercury.  •  - 

Dr.  Wall  informs  us,  that  Mr.  Boyle,  being  concerned  to  find 
how  fmall  a  proportion  of  ph Jphorus  was  afforded  by  urine,  defired 
him  to  look  out  for  another  lubjedl  that  might  afford  it  in  greater 
plenty.  The  dodtor  afterwards  caufing  a  piece  of  dry  matter  to  be 
dug  up  in  the  fields  where  nightmen  emptied  their  carts,  obferved  a 
great  number  of  fmall  particles  of  phofphorus  therein.  This  matter 
the  dodtor  immediately  carried  to  Mr.  Boyle,  who  fet  Bilgar,  the 
chemift,  to  work  upon  it ;  but  he  could  obtain  very  Wait  phofphorus 
from  it,  till  another  material  was  added  to  it  in  diftillation  ;  and 
then  he  procured  phofphorus  in  fuch  plenty,  that,  felling  large  quan¬ 
tities  at  fix  guineas  the  ounce,  he  foon  became  rich,  and  left  Eng¬ 
land. 

The  matter  which  thus  fixes  and  increafes  the  phsfphorus  is  ap¬ 
prehended  to  be  alum,  w'hich  is  itfelf  not  only  in  fome  meafure  pre¬ 
pared  from  urine,  but  appears  to  afford  the  fame  kind  of  acid  that 
phofphorus  /yields  by  burning  ;  for,  upon  it’s  analyfis,  phofphorus  ap¬ 
pears  to  be  a  compofition  of  a  ftrong  acid  inflammable  matter,  ex- 
adtly  in  the  manner  of  common  brimftone,  whence  it  may  not 
improperly  be  called  an  animal  fulphur;  and,  accordingly,  like  com¬ 
mon  brirfiftone,  it  will  burn  under  a  glafs  bell,  and  affords  flowers 
that  become  airacid  liquor,  like  oleum  fulphuris  per  campanam,  by 
attradfing  the  moiftureof  the  air. 

This  phofphorus  has  been  employed  for  making  curious  experi¬ 
ments,  a  few  whereof  we  fhall  exhibit,  from  Dr.  Shaw.  1.  The 
light  of  this  phofphorus  appears  greater  in  vacuo  than  in  the  open 
air.  2.  In  hot  weather  it  is  obferved  to  dart  flafhes  of  light  through 
the  w'dter  wherein  it  is  contained,  fo  as  exadtly  to  refemble  light¬ 
ning  ;  which  thus  darts  unextinguifhed  through  watery  clouds  and 
vapours.  3.  Thefe  fiaihes  of  light  are  not  apt  to  kindle  or  bum 
any  combuftible  matter,  in  which  they  refemble  the  harmlefs  kind 
of  lightning  ;  but  in  a  condenfed  ftate  this  phofphorus  burns  very  fu- 
rioufly,  and  with  a  moft  penetrating  fire,  lo  as  to  melt  and  diffolve 
metals  ;  in  which  refpedt  it  again  refembles  the  more  deftrudtive 
kinds  of  lightning,  which  are  found  to  have  the  fame  efifedts.  4.  .If 
a  little  piece  of  this  phofphorus  be  viewed  through  a  microfcope,  the 
internal  parts  appear  in  a  conftant  ebullition.  5.  Though  \h\sphof- 
phorus  appears  to  be  a  kind  of  fulphur,  yet  it  does  not  diffolve  in 
highly  rectified  fpirit  of  wine,  but  communicates  fome  fulphureous 
parts  thereto  ;  for,  if  this  fpirit  be  poured  into  water  in  the  dark,  it 
yields  a  faint  degree  of  light.  6.  This  phofphorus ,  being  mixed  with 
a  large  quantity  of  pomatum,  makes  a  fhining  unguent,  which  may 
be  rubbed  on  the  hands  and  face,  without  danger  of  burning,  fo  as 
to  render  them  luminous  in  the  dark.  \ 

Many  other  furprifing  experiments  may  be  made  with  t\s\s  phof¬ 
phorus,  which  is  a  fubflance  that  feems  in  chemiftry  to  be  much  luch 
a  thing  as  the  loadftone  in  natural  philofophy ;  and  it’s  effedts  aljnoft 
as  odd  and  difficult  to  explain,  for  want  of  knowing  the  latent  pro¬ 
perties  of  bodies. 

There  are  other  different  kinds  of  axfihcxd  phofphori,  of  which  we 
fhall  only  mention  two,  difeovered  by  Mr.  Homberg.  The  firft  is 
that  ufually  called  the  black  phofphorus,  now  commonly  prepared  with 
alum  and  wheat-flour  (five  parts  of  the  former  to  one  of  the  latter) 
calcined  together  to  a  brownifh  or  blackifh  mafs ;  which  being 
powdered  and  fet  in  a  phial  loofely  flopped,  in  a  fand  heat,  fo  as  to 
continue  glowing  for  fome  time  ;  then  removing  the  whole  from 
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the  fire,  and  fuffering  it  to  cool  gradually,  and  at  lad  flopping  the 
bottle  clofe,  it  fliould  be  kept  in  a  dark  and  dry  place.  A  little  of 
this  powder  being  expofed  to  the<open  air,  immediately  takes  fire, 
and  Appears  like  a  glowing  coal  :  and  it  is  remarkable,  that  it  may 
be  of  any  animal  or  vegetable  fubftance,  inflead  of  wheat-flour; 
but  that  no  fait  can  be  fuflituted  inltead  of  alum. 

Mr.  Homberg’s  other  phofphorus  is  made  of  one  part  of  fal  am- 
,  moniac,  and  two  parts  of  lime,  flaked  in  the  air  ;  mix  thefe  well 
together,  and  fill  a  fmall  crucible  with  them  ;  fet  this  in  a  fmall  fire 
of  fufion,  and  as  foon  asthe  crucible  is  red-hot,  the  mixture  will  melt, 
and  fliould  be  flirred  with  an  iron  rod  to  prevent  it’s  running  over. 
When  the  matter  is  intirely  fufed,  pour  it  into  a  brafs  mortar,  and 
when  cold  it  will  appear  of  a  grey  colour,  and  as  if  vitrified  ;  if 
nowit  be  flruck  upon  with  any  hard  body,  it  appears  as  on  fire 
in  the  whole  extent  of  the  ftroke  ;  but  the  matter  being  brittle,  it  is 
proper,  for  the  experiment’s  fake,  to  dip  little  bars  of  iron  or  copper 
into  the  melted  matter  in  the  crucible ;  for  thus  they  will  be  ena¬ 
melled  as  it  were  with  the  matter  ;  and  thefe  bars,  being  flruck 
upon,  will  give  the  fame  fire,  and  the  experiment  may  be  feveral 
times  repeated  before  all  the  matter  falls  off.  Thefe  bars  mult  be 
kept  in  a  dry  place,'  to  prevent  the  phofphorus  upon  them  from  run¬ 
ning,  by  the  moiflure  of  the  air. 

Both  thefe  phofphori  were  difeovered  by  accident ;  the  firfl,  in 
fearching  for  a  limpid  oil  from  the  common  flercoraceous  matter 
that  fhould  fix  quickfllver  ;  and  the  fecond,  by  endeavouring  to  cal¬ 
cine  fal  ammoniac  with  lime,  fo  as  to  render  it  fufible  like  wax  ; 
which  end  was  obtained,  but  not  the  other. 

Dr.  Prieftley  has  made  many  experiments  with  phofphorus,  in  dif¬ 
ferent  kinds  of  air ;  and  has  found,  that  it  fmoked  and  gave  light  in 
the  acid  air,  juft  as  it  would  have  done  in  common  air  confined, 
without  being  fenfibly  wafted  for  twelve  hours,  and  with  a  very  in- 
confiderable  diminution  of  the  bulk  of  the  air;  in  alkaline  air  it 
gave  no  light  and  made  no  lading  change  in  it’s  dimenfions  ;  in  ni¬ 
trous  air  it  gave  no  light,  nor  did  it  leifen  it’s  power  of  diminilhing 
common  air,  and  the  phofphorus  remained  unchanged  ;  and  after  hav¬ 
ing  remained  a  day  and  two  nights  in  vitriolic  acid  air,  it  produced  no 
fenfible  effed,  and  gave  no  light. 

Dr.  Fordyce  has  fiiggefted  the  following  eafy  method  of  reducing 
phofphorus  to  powder  :  take  phofphorus  of  urine  two  drachms  ;  put  it 
into  a  four-ounce  phial ;  pour  upon  it  three  ounces  of  water  ;  heat 
it  gently  by  immerfion  in  warm  water,  till  the  phofphorus  melts  ; 
Hint  the  phial  with  a  cork  ;  take  it  out  of  the  water,  and  fhake  it 
brifkly  till  it  be  cold  ;  and  the  phofphorus  will  be  found  in  powder. 
A  receiver  may  be  lined  with  this  powder  by  adding  a  very  fmall 
quantity  of  water  to  it,  and  then  making  the  powder  to  adhere  to 
it’s  internal  furface,  by  gently  inclining  and  turning  the  receiver 
round. 

Phosphorus  [Lucifer],  in  aftronomy,  is  the  morning  ftar,  or  the 
planet  Venus,  when  file  goes  before  the  fun. 

PHRASE,  in  grammar,  a  manner  of  fpecch  peculiarly  adapted 
to  certain  occafions,  arts,  languages,  &c. 

F.  Buffier  divides  phrafes  into  complete  and  incomplete.  Phrafes  are 
complete  where  there  are  a  noun  and  a  verb,  each  in  it’s  proper  func¬ 
tion  ;  i.  e.  where  the  noun  exprefles  a  fubjed,  and  the  verb  the  thing 
affirmed  of  it.  Incomplete  phrafes  are  thofe,  where  the  noun  and  the 
verb  together  only  do  the  office  of  a  noun,  as  confifting  of  feveral 
words,  without  affirming  any  thing,  and  which  might  be  exprefled  in 
a  fingle  word. 

Thus,  that  which  is  true  is  an  incomplete  phrafe,  which  might  be 
exprefled  in  one  word,  truth  :  as,  that  which  is  true  fatisfies  the  mind  : 
i.  e.  truth  fatisfies  the  mind. 

PHRASEOLOGY,  a  collection  of  the  phrafes,  and  elegant  expref- 
fions,  in  anv  language  ;  alfo  a  peculiar  mode  of  fpeaking. 

PHRENETIC  nerves,  called  alf)  diaphragmatic  and  fomachic 
nerves ,  are  nervous  branches  derived  from  the  cervical  nerves,  which, 
joining  in  a  trunk,  run  through  the  mediaftinum  undivided,  till,  ar¬ 
riving  near  the  diaphragm,  they  again  divide,  and  fend  off  divers 
branches,  fome  into  the  mufcular,  others  into  the  tendinous  part 
thereof. 

PHRENIC  Vejfels,  an  appellation  given  to  a  vein  and  fome  arteries 
of  the  human  body,  from  their  palling  through  the  diaphragm. 

The  phrenetic  artery  arifes  out  of  the  defeending  aorta,  and 
diftributes  itfelf  into  the  diaphragm  and  pericardium.  See  Plate  147, 
fig.  I,  n.  40.  I 

The  phrenic  veins  are  two  veins,  which  the  defeending  cava  re¬ 
ceives  immediately  after  it’s  piercing  the  diaphragm. 

PHRENSY,  in  medicine,  a  conftant  and  vehement  delirium,  or 
diffraction  ;  accompanied  with  an  acute  fever,  raving,  waking,  See. 

A  primary  phrenfy  is  preceded  by  heat,  and  a  violent  inflammatory 
pain  within  the  head,  a  rednefs  of  the  eyes  and  face,  unquiet  and 
troubled  fleep,  a  flight  degree  of  folly,  watching,  fadnefs,  fiercenefs, 
fudden  forgetfulnefs,  and  a  gathering  of  threads  from  the  bed- 
cloaths  ;  whereas  a  fymptomatic  phrenfy  fucceeds  any  acute  difeafe, 
but  it  is  worft  when  preceded  by  an  inflammation  of  the  pleura,  lungs, 
or  diaphragm. 

A  black  tongue,  an  obftinate  coftivenefs,  white  faeces  (which  is 
always  a  fatal  fignj,  a  wildnefs  in  the  looks  and  adions,  tic.  are 
figns  of  an  approaching  phrenfy  ;  which  is  generally  ,atal  on  the 
third,  fourth,  or  feventh  day,  which  laft  it  feldom  exceeds :  when 
it  does,  and  is  violent,  the  patient  becomes  raving  mad  ;  and  it  often 
terminates  in  a  lethargy,  coma,  or  caloche. 

This  difeafe,  fays  Arbuthnot,  requires  the  fpeedieft  applications 
of  all  others  ;  profufe  haemorrhages  of  the  nofe  often  refolve  it ;  and 
copious  bleeding  in  the  temporal  arteries,  is  the  moft  efficacious  reme¬ 
dy.  The  diet  fliould  be  water-gruel,  acidulated  ;  and  the  drink  barley- 
water,  fmall  beer,  or  the  decod  ion  of  tamarinds. 

According  to  Boerhaave,  varices  of  the  veins,  or  the  bleeding 
piles,  are  beneficial :  a  loofenefs  is  likewife  good :  and  a  violent 


cough,  or  haemorrhage,  often  put  an  end  to  the  difeafe.  He  there¬ 
fore  advifes  plentiful  bleeding,  through  a  large  orifice,  or  to  open  fe¬ 
veral  veins  at  the  fame  time,  as  the  jugular,  frontal,  and  a  vein  in  the 
foot. 

In  the  cure,  two  things  are  chiefly  to  be  attended  to,  viz.  to  lef- 
fen  the  quantity  of  blood  in  the  brain,  and  to  retard  the  circulation 
towards  the  head.  A  clyfter  is  one  of  the  firfl  things  to  be  prefcribed 
in  this  cafe  ;  or,  if  this  cannot  be  given,  from  the  violence  of  the 
patient,  the  bowels  mull  be  gently  relaxed  by  large  draughts  of  warm 
emolient  liquors,  with  a  (mall  addition  of  nitre  ;  after  this  bleeding 
is  to  be  ordered,  where  the  pulfe  and  condition  of  the  patient  (hew 
it  to  be  neceflary,  and  gentle  alexipharmics  are  then  to  be  given  in 
repeated  fmall  dofes,  fuch  as  the  mixtura  fnnplex  highly  campho¬ 
rated,  and  the  like ;  and,  in  the  intermediate  times,  the  violent 
emotions  of  the  blood  are  to  be  quieted  by  the  ufe  of  powders  of 
nitre,  tartar  of  vitriol,  crabs’ eyes,  and  a  fmall  portion  of  cinnabar; 
thefe  are  to  be  given  with  cooling  emulfions;  a  placid  regimen 
muft  be  obferved,  and  the  patient  kept  in  a  gentle  perfpiration  ; 
and  external  applications  are  fometimes  of  great  fervice :  fuch  are 
fpirit  of  wine  and  camphor,  fobbed  on  the  forehead 'and  temples, 
and  fridions,  cataplafms  of  various  kinds,  and  bhfters  laid  to  the 
foies  of  the  feet. 

Others  in  this  cafe  apply  epithems  to  the  forehead,  either  of  the 
abfolute  repellent  kind,  fuch  as  vinegar  of  rofes,  or  of  lavender  ; 
thefe  are  mod  proper  in  tile  beginning  ;  and,  if  thefe  do  not  fucceed, 
the  refolvents  are  left  afterwards  to  be  tried  ;  fuch  are  fpirit  of  wine 
and  camphor,  and  fpirit  or  tindure  of  faffron  ;  bags  of  camphor  and 
nitre  in  powder  m.y  alfo  be  applied  ;  and  if  thefe  fail,  it  is  proper 
to  put  on  ldeches  to  the  temples  and  behind  the  ears  ;  bleeding  in 
the  jugular  vein  is  another  method  ;  and  blifters  are  to  be  applied  to 
the  legs  and  arms,  and  finapifms  to  the  feet,  compofed  of  yeaft  and 
ftrong  vinegar,  with  muflard-feed,  nitre,  and  other  ingredients  of 
that  kind  ;  and,  finally,  when  all  thefe  fail,  an  irritation  of  the 
noftrils  to  promote  an  haemorrhage,  and  bleeding  in  the  nofe,  as 
pradifed  in  Egypt,  and  fome  other  countries,  is  proper.  A  dif- 
charge  of  blood  from  the  bsemorrhoidal  veins  is  likewife  of  great  fer¬ 
vice,  and  ought  by  all  means  to  be  promoted  ;  natural  or  artificial 
evacuations  (hould  be  reftored,  if  they  have  been  flopped,  or  others 
fubflituted  in  their  (lead  ;  and  if  the  difeafe  proves  obftinate,  a  blif- 
tering  plaifter  fhould  be  applied  to  the  whole  head. 

With  regard  to  the  regimen,  the  patient  fhould  be  kept  quiet,  and 
amufed  and  foothed  as  much  as  poffible.  His  aliment  ought  to  be 
|  light,  confifting  chiefly  of  farinaceous  fubftances  ;  and  his  drink 
i  fmall,  diluting,  and  cooling. 

PHTHIRIASIS,  in  medicine,  the  pedicularis  morbus,  or  loufy 
|  difeafe  ;  it  is  moft  incident  to  children,  though  adults  are  not  wholly 
exempt  from  it. 

Cleannefs  and  wholefome  food  are  beft  for  preventing  this  diforder, 
which  may  be  cured  by  waffling  the  body  with  a  lixivium  of  worm¬ 
wood,  ftaves-acre;  'efl'er  centaury,  and  oak-alhes  ;  adding  feme  com¬ 
mon  fait.  All  the  bitters,  four  and  fait  things,  are  here  recom¬ 
mended  ;  as  is  alfo  mercury,  which  infallibly  deftroys  thefe  vermin  ; 
but  it  ought  to  beufed  with  great  caution,  even  by  adults,  and  fhould 
never  be  ufed  in  applications  to  children. 

PHTHISIS,  in  it’s  general  fenfe,  denotes  any  kind  of  confump- 
tion  of  the  body,  in  what  part  foever  it  be  feated,  or  from  what 
eaufe  foever  it  arife.  Thus  we  have  a  nervous  pbthifis ,  a  renal 
phthfis,  dorfal  phthifs,  pulmonary  phthifis,  See. 

Phthisis,  in  it’s  proper  fenfe,  is  reftrained  to  a  pulmonary  con- 
fumption,  or  a  confumption  arifing  from  an  ulcer,  or  other  diferder 
of  the  lungs,  accompanied  with  a  flow  hectic  fever,  which  waftes, 
extenuates,  and  confumes  the  mufcular  flefh.  See  the  article  Con¬ 
sumption. 

The  general  method  in  a  genuine  phthifis,  is  to  refped  firfl  the 
refolving,  abfterging,  and  difeufling  the  ulcerous  matter  in  the 
lungs  ;  and  after  this  to  attempt  the  cleanfing  and  healing  of  the  ul¬ 
cers  ;  afterwards  to  reftore  the  ftrength  by  analeptics,  and  to  give 
the  weakened  parts  their  due  tone  again  ;  and  during  this,  the  fe¬ 
veral  fymptoms,  fuch  as  the  cough,  ferer.  See.  are  to  be  palliated  as 
much  as  may  be. 

To  this  end,  in  the  beginning  of  the  courfe,  gentle  laxatives  are 
by  all  means  to  be  given  ;  fuch  as  fmall  dofes  of  rhubarb,  with 
manna,  tamarinds,  and  the  like;  and  in  fubjeds  abounding  with 
bad  humours,  jalap,  fena,  and,  in  fome  cafes,  even  mercurius  dul- 
cis,  are  found  neceflary  ;  but  this  laft  medicine  is  only  to  be  given 
with  the  utmoft  caution,  for  fear  of  a  falivation.  After  &  few  dofes 
of  the  laxatives,  the  refelvent,  abftergent,  and  difeutient  medicines, 
are  to  be  given  for  feveral  weeks  together ;  fuch  are,  decodions  of 
pimpernel,  elecampane,  florentine,  iris,  birth-wort,  and  frefh  arum- 
root,  with  maidenhair,  horehound,  hyffop,  and  daify-leaves :  the 
gum  refins  are  alfo  to  be  given  in  fmoll  dofes  ;  fuch  as  ammoniacum, 
fagapenum,  and  the  like  :  and  mixtures  of  crabs’  eyes  faturated  with 
lemon  juice,  wilh  vitriolated  tartar  dilfolved  in  the  pedoral  waters, 
are  to  be  given  every  day  three  or  four  times;  a  little  nitre  cautioufly 
given  in  the  intermediate  times,  will  alfo  be  of  great  ufe  in  abating  or 
taking  off  the  fever. 

The  cough,  in  the  firfl  ftage  of  a  phthifis ,  may  fometimes  be  ap- 
peafed  by  bleeding,  and  the  expedoration  may  be  promoted  by  the 
following  medicines.  "Fake  frefh  fquills,  gum  ammoniac,  and 
powdered  cardamom  feeds,  of  each  a  quarter  of  an  ounce  ;  beat  them 
together  in  a  mortar ;  and  if  the  ma(s  proves  too  hard  for  pills,  it 
may  be  foftened  with  any  fyrup.  1  his  may  be  formed  into  pills  of 
a  moderate  (ize,  and  four  or  five  of  them  taken  twice  or  thrice  a  day. 
The  lac  ammoniacum  is  likewife  a  proper  medicine  in  this  ftage 
of  the  difeafe.  A  mixture  made  of  equal  parts  of  lemon  juice,  fine 
honey,  and  fyrup  of  poppies,  may  be  ufed,  by  fimmering  tour  ounces 
or  each  of  thefe  over  a  gentle  fire,  and  taking  a  table-fpoonfel  of  it, 
when  the  cough  is  troublefome.  Oily  and  balfamic  medicines, 

though 
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'  though  often  recommended,  are  generally  more  injurious  than  bene¬ 
ficial.  oee  the  article  Balsams. 

Acids  feem  to  be  peculiarly  ufeful  as  well  as  grateful  in  this  dif- 
eafe  ;  and  efpecially  thofe  of  the  vegetable  kind,  as  apples,  oranges, 
lemons,  &c.  The  patiem’s  drink  may  be  infufions  of  the  bitter 
plants,  as  ground  ivy,  the  leffcr  centaury,  camomile  flowers,  or  wa¬ 
ter-trefoil.  But  if  he  fpits  blood,  he  ought  to  ufe,  for  his  ordinary 
drink,  infufioRs  or  decoitions  of  the  vulnerary  roots,  plants,  Sec.  and 
recourfe  may  be  had  to  the  ufe  of  nitre.  See  Haemoptysis. 

We  may  obferve  in  general,  on  the  authority  of  Dr.  Fothergiil, 
thdt  in  the  beginning  of  the  difeafe,  the  moll  demulcent  and  cooling 
medicines  are  indicated  ;  and  when  the  fymptoms  of  inflammation 
are  abated,  gentle  anodynes  will  be  ufeful.  The  common  emulfion, 
made  with  good  frefh  fweet  almonds,  is  a  very  proper  vehicle  for  the 
feveral  remedies  indicated  in  this  complaint ;  or  an  excellent  emul- 
fion  may  be  prepared  with  frelh  white  poppy  feeds,  in  the  propor¬ 
tion  of  half  an  ounce  to  a  pint  of  Briftol  or  pure  water. 

PHYLACTERY,  in  church  hiflory,  a  flip  of  parchment,  wherein 
was  written  lome  text  of  holy  Scripture,  particularly  of  the  Deca- 
-  Iogue  ;  which  the  more  devout  people,  among  the  Jews,  inclofcd  in 
leather  cafes,  and  bound  with  thongs  on  the  forehead,  and  on  the  left 
arm.  See  the  article  Frontal. 

They  derived  their  name  from  tpoXarflu,  I  keep,  either  becaufe  they 
W'ere  fuppofed  to  preferve  the  law  in  memory,  or  rather,  becaufe 
they  were  looked  upon  as  a  kind  of  amulets  or  charms  to  keep  them 
from  danger.  They  were  called  tephillia  by  the  Jews. 

PHYSIC,  the  art  of  healing.  See  the  article  Medicine. 

PHYSICAL,  fomething  relating  to,  orexifling,  in  nature. 

PHYSICIAN,  a  perfon  who  profeffss  medicine,  or  the  art  of 
healing  difeafes. 

No  perfon  within  the  city  of  London,  or  (even  miles  thereof, 
(hall  pra&ife  as  a  phyfician  or  furgeon,  without  a  licence  from  the 
bilhop  of  London,  or  dean  of  St.  Paul’s  ;  who  are  to  call  to  their  aflif- 
tance  four  doftors  of  phyfic  on  examination  of  the  perfons,  before 
it  is  granted;  and  in  the  country,  without  a  licence  from  the  bifhop 
of  the  diocefe,  on  pain  of  forfeiting  5/.  a  month.  See  College. 

PHYSICS,  a  denomination  fometimes  given  to  natural  philofophy. 
See  the  article  Natural  Philosophy. 

PHYSICOTHEOLOGY,  a  view  of  the  works  of  nature,  in 
fuch  a  light  as  to  difplay  the  attributes  of  the  Deity. 

PHY'SIOGNOMICS,  among  phyficians,  denote  fuch  figns  as, 
being  taken  from  the  countenance,  ferve  to  indicate  the  Hate,  difpo- 
fition,  &c.  both  of  the  body  and  mind. 

PHYSIOGNOMY,  (from  <pv<ri;,  nature,  and  yivmxu,  I  know,) 
the  art  of  knowing  the  humour,  temperament,  or  dilpolition  of  a  per¬ 
fon,  from  obfervations  of  the  lines  of  his  face,  and  the  chara&ers  of 
it’s  members  or  features. 

With  refpeil  to  phyjiognomy,  this,  at  lead,  may  be  faid,  that  of  all 
the  fanciful  arts  of  the  ancients,  difufed  among  the  moderns,  there 
is  none  has  fo  much  foundation  in  nature  as  this.  There  is  an  appa¬ 
rent  correfpondence  between  the  face  and  the  mind  ;  the  features  and 
lineaments  ot  the  one  are  diredled  by  the  motions  and  affections  of 
the  other :  there  is  even  a  peculiar  arrangement  of  the  members  of 
the  face,  and  a  peculiar  difpofition  of  the  countenance,  to  each  par¬ 
ticular  affeCtion  of  the  mind.  It  mn ft  neverthelefs  be  acknowleged, 
that  phyfvgnomy,  in  fo  far  as  it  refpedts  the  characters  of  the  people, 
accultomed  by  education  and  pradlice  to  diflemble  their  fentiments, 
is  a  kind  of  fcience  very  precarious  and  delufive.  / 

PHYSIOLOGY,  properly  denotes  a  difcourfe  of  nature,  and  na¬ 
tural  bodies  ;  ’or,  it  is  that  part  of  natural  philofophy  which  treats  of 
the  various  phsenomena  of  nature  in  a  fcientific  and  fpeculative 
way  ;  in  which  fenfe,  neither  chemiftry  nor  experimental  philofophy 
are  included  under  it. 

If  we  take  a  view  of  the  feveral  phenomena,  and  compare  them 
together,  we  may  obferve  fome  likenefs  and  conformity  between 
them.  For  example,  in  the  falling  of  a  (lone  to  the  ground,  in  the 
rifing  of  the  fea  towards  the  moon,  in  a  cohefion  and  cryftallization, 
there  is  fomething  alike  ;  namely,  an  union  or  mutual  approach  of 
bodies :  fo  that  any  one  of  thefe,  or  the  like  phaenomena,  may  not 
feem  ftrange  to  a  man  who  has  nicely  obferved  and  compared  the 
effeCts  of  nature  :  for  that  only  is  -thought  fo  which  is  uncommon,  or 
J  a  thing  by  itfelf,  and  out  of  the  ordinary  courfe  of  our  obfervation. 
That  bodies  ftiould  tend  towards  the  center  of  the  earth  is  not 
thought  ftrange,  becaufe  it  is  what  we  perceive  every  moment  of 
our  lives ;  but  that  they  fhould  have  a  like  gravitation  towards  the 
center  of  the  moon,  may  feem  odd  and  unaccountable  to  mod  men, 
becaufe  it  is  difcerned  only  in  the  tides ;  but  a  philofopher,  whofe 
thoughts  take  in  a  larger  compafs  of  nature,  having  obferved  a  cer¬ 
tain  limilitude  of  appearances,  as  well  in  the  heavens  as  the  earth, 
that  argue  innumerable  bodies  to  have  a  mutual  tendency  towards  each 
other,  which  he  denotes  by  the  general  name  attraction,  whatever 
can  be  reduced  to  that  he  thinks  juftly  accounted  for  ;  and  thus  he 
explains  the  tides  by  attraaion.  See  Attraction  and  Tide. 

If  therefore  we  confider  the  difference  there  is  betwixt  natural 
philofophers  and  other  men,  with  regard  to  their  knowlege  of  the 
phaenomena,  we  lhall  find  it  confifts  only  in  a  greater  largencfs  of 
comprehenfion  ;  whereby  analogies,  harmonies,  and  agreements  are 
difcovered  in  the  works  of  nature,  and  the  particular  effeCts  explained ; 
that  is,  reduced  to  general  rules,  which  rules,  grounded  on  the  ana¬ 
logy  and  uniformnefs  obferved  in  the  produdion  of  natural  effeds, 
are  mod  agreeable  and  fought  after  by  the  mind  ;  for  that  they  ex¬ 
tend  our  profped  beyond  what  is  prefent  and  near  to  us,  and  enable 
11s  to  make  very  probable  conjedures  touching  things  that  may  have 
happened  at  very  great  diftances  of  time  and  place,  as  well  as  to  pre¬ 
dict  things  to  come ;  which  fort  of  endeavour  towards  omnifcience, 
is  much  affeded  by  the  mind. 

Among  phyficians,  the  term  phyJUlogy  denotes  the  hiftory  of  the 


human  body  and  it’s  feveral  conftituent  parts,  with  their  relations  and 
fundioris. 

PIA  Mater,  in  anatomy,  the  third  tunic  or  membrane  of  the 
brain,  placed  immediately  under  the  tunica  arachnoides,  and  clofely 
and  firmly  conneded  to  the  brain  :  it  not  only  extends  over  the 
whole  furtace  of  the  brain,  but  irifinuates  itfelf  into  all  it’s  cavities, 
and  is  carried  down  to  the  bottom  of  all  it’s  furrows.  It  covers  alfo 
the  fpinal  marrow,  and  all  the  nerves,  and  adheres  alfo  to  the  tunica 
arachnoides  'very  clofely  and  firmly,  in  the  upper  part  of  the  head  ; 
but  much  lefs  fo  below,  with  the  dura  mater.  See  Plate  147,  fig,  4 1 
5 ,  a  a  a. 

PIANISSIMO,  in  mufic,  fignifies  that  the  part  ftiould  be  played 
very  foftly,  as  if  the  found  were  at  a  diftance,  and  almoft  loft  in  air. 

PIANO,  denotes  foft  and  fweet,  by  way  of  an  echo. 

Piano  forte,  a  nfufical  inftrument,  refembling  the  harpfichord. 

PIAZZA,  in  building,  a  covered  walk,  fupported  by  arches. 

PICA,  in  medicine,  malucia,  a  depravation  of  appetite,  which 
makes  the  patient  abfurdly  covet  things  unfit  for  food,  or  incapable 
of  nourifhing  ;  as  coals,  allies,  plaifter,  fait,  lime,  chalk,  vinegar, 
pepper,  &c.  This  diforder  is  frequent  in  girls,  and  pregnant  wo¬ 
men,  and  arifes  from  a  ftoppage  of  the  menfes. 

PICKET,  Picquet,  or  Piquet,  in  fortification,  a  ftake  fharp 
at  one  end,  and  ufually  (hod  with  iron  :  ufed  in  laying  out  the  ground, 
to  mark  the  feveral  meafures  and  angles  thereof.  There  are  alfo 
larger  pickets,  driven  into  the  earth  to  hold  together  fafeinesj  or  fag¬ 
gots,  in  any  work  call  up  in  hafte. 

Pickets  are  alfo  flakes  driven  into  the  ground  by  the  tents  of  the 
horfe,  in  a  camp,  to  tie  their  horfes  to  ;  and  before  the  tents  of  the 
foot,  where  they  reft  their  mulkets,  or  pikes  about  them,  in  a  ring. 

When  a  horfeman  hath  committed  any  confiderable  offence,  he  is 
often  fentenced  to  (land  on  the  picket ;  which  is  to  have  one  hand 
drawn  up  as  high  as  it  can  be  ltretched,  and  thus  to  (land  on  the 
point  of  a  picket,  or  ftake,  only  with  his  oppofite  foot :  fo  that  he 
can  neither  ftand  nor  hang  well,  nor  eafe  himfelf  by  changing  feet. 

Pickets  are  likewife  (lakes  with  notches  towards  the  top,  to 
which  are  fattened  the  cordages  of  tents.  Thus,  to  plant  the/uV&Y, 
is  to  encamp. 

PICKLE,  a  brine,  or  liquor,  ordinarily  compofed  of  Talt,  vine-  - 
gar,  &c.  fometimes  with  the  addition  of  fpices  ;  wherein  meats, 
fruits,  and  other  things,  are  preferved  and  feafoned. 

Pickle  is  alfo  ufed  fubftantively,  for  a  fruit,  root,  leaf,  or  other 
vegetable  matter,  prepared  in  pickle,  to  be  ufed  by  way  of  fauce,  &c. 
See  the  article  Sallet,  &c. 

They  pickle  artichoaks,  mufhrooms,  aflien-keys,  barberies,  afpa- 
ragus,  beans,  &c.  Broom-buds,  capers',  and  olives,  are  pickled  with 
oil  and  vinegar. 

PICQUEERING,  or  Pickerooning,  a  little  (lying  war  or 
fleirmilh,  which  the  foldiers  make  when  detached  from  their  bodies 
to  pillage,  or  before  a  main  battle  begins. 

PICQUET,  or  Picket,  a  celebrated  game  at  cards,  played  be¬ 
tween  two  perfons,  with  only  thirty-two  cards  ;  all  the  duces,  threes, 

'  fours,  fives,  and  fixes,  being  fet  afide. 

In  reckoning,  at  this  game,  every  card  goes  for  the  number  it 
bears,  as  a  ten  for  ten  ;  only  all  court-cards  go  for  ten,  and  the  ace 
for  eleven  :  and  the  ufual  game  is  one  hundred  up.  In  playing,  the 
ace  wins  the  king,  the  king  the  queen,  and  fo  down.  Twelve 
cards  are  dealt  around,  ufually  by  two  and  two :  which  done,  the 
remainder  are  laid  in  the  middle.  If  one  of  the  gamefters  finds  he 
has  not  a  court  card  in  his  hand,  he  is  to  declare  he  has  carte  blanche , 
and  tell  how  many  cards  he  will  lay  out,  and  defire  the  other  to  dif- 
card,  that  he  may  (hew  his  game,  and  fatisfy  his  antagonift,  that  the 
carte  blanche  is  real ;  for  which  he  reckons  ten.  Each  perfon  difeards, 
i.  e.  lays  afide  a  certain  number  of  his  cards,  and  takes  in  a  like 
number  from  the  dock.  The  firft,  of  the  eight  cards,  may  take 
three,  four,  or  five  ;  the  dealer  all  the  remainder,  if  he  pleafes.  After 
difearding,  the  eldell  hand  examines  what  fuit  he  has  mod  cards  of ;  • 
and,  reckoning  how  many  points  he  has  in  that  fuit,  if  the  other  have 
not  fo  many  in  that,  or  any  other  fuit,  he  tells  one  for  every  ten  of 
that  fuit.  He  who  thus  reckons  moll  is  faid  to -win  the  point.  The 
point  being  over,  each  examines  what  fequenccs  he  has  of  the  fame 
fuit ;  viz.  how  many  tierces,  or  fequences  of  three ;  quarts,  or 
fours  ;  quintes,  ot  fives  ;  fiximes,  or  fixes,  &c.  For  a  tierce  they 
reckon  three  points,  for  a  quarte  four,  for  a  quinte  fifteen,  and  for 
a  fixieme  fixteen,  &c.  And  the  feveral  fequences  are  diltinguifhed 
in  dignity  by  the  cards  they  begin  from :  thus  ace,  king,  and  queen, 
are  called  tierce  major;  king,  queen,  and  knave,  tierce  to  a  king ; 
knave,  ten,  and  nine,  tierce  to  a  knave.  See.  and  the  bed  tierce,  quarte, 
or  quinte,  i.  e.  that  which  takes  it’s  defeent  from  the  bed  card,  pre¬ 
vails  ;  fo  as  to  make  all  the  others  in  that  hand  good,  and  deftroy  all 
thofe  in  the  other  hand.  In  like  manner,  a  quarte  in  one  hand  fets 
afide  a  tierce  in  the  other.  The  fequences  over,  they  proceed  to  ex¬ 
amine  how  many  aces,  kings,  queens,  knaves,  and  tens  each  holds  ; 
reckoning  for  every  three,  of  any  fort,  three  ;  but  here  too,  as  in  fe¬ 
quences,  he  that  with  the  fame  number  of  threes  has  one  that  is 
higher  than  any  the  other  has,  e.  gr.  three  aces,  has  every  other  made 
good  hereby,  and  hisadverfary’sare  all  fet  afide.  But  four  of  any  fort, 
which  is  called  a  qualorze,  always  fet  afide  three,  and  reckon  fourteen. 

All  the  game  in  hand  being  thus  reckoned,  the  elded  proceeds  to 
play,  reckoning  one  for  every  card,  he  plays  above  re  nine,  und  the 
•  oilier  follows  him  in  the  fuit :  and  the  higheft  card  of  the  fuit  wins 
the  trick.  Note,  unlel’s  a  trick  be  won  with  a  card  above  a  nine  (ex¬ 
cept  the  lad  trick,)  nothing  is  reckoned  for  it ;  though  the  trick  ferves 
afterwards  towards  winning  the  cards;  and  that  he  who  plays  lad 
does  not  reckon  for  his  cards,  unlefs  he  win  the  trick.  The  cards 
being  played  out,  he  that  has  mod  tricks  reckons  ten  for  winning  the 
cards.  If  they  have  tricks  alike,  neither  reckons  any  thing.  • 

The  deal  being  finilhed,  and  each  having  marked  up  his  game, 
they  proceed  to  deal  again  as  before  ;  cutting  afrelh  each  time  for 
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the  deal.  If  both  parties  be  within  a  few  points  of  being  up,  the 

carte  blanche  is  the  fird  thing  that  reckons;  then  the  point,  then 
the  fequences,  then  the  quatorzes  or  threes,  then  the  tenth  cards. 
He  that  can  reckon  thirty  in  hand  by  carte  blanche,  points,  quintes, 
&c.  without  playing,  before  the  other  has  reckoned  any  thing, 
reckons  ninety  for  them;  and  this  is  called  a  re-pique.  If  he 
reckons  above  thirty,  he  reckons  fo  many  above  ninety.  If  he  can 
make  up  thirty,  part  in  hand,  and  part  play,  before  the  other  has 
told  anv  thing,  he  reckons  for  them  fixty.  And  this  is  called  a  pique. 
Whence  the  name  of  the  game.  He  that  wins  all  the  tricks  in- 
flead  of  ten,  which  is  his  right,  for  winning  the  cards,  reckons  for¬ 
ty  ;  and  this  is  called  a  capot. 

Mr.  de  Moivre,in  his  Doftrine  of  Chances,  has  propofedand  fol- 
ved  the  following  problems;  I.  To  find  at  picquct  the  probability 
which  the  dealer  has  for  taking  one  ace  or  more  in  three  cards,  he 
having  none  in  his  hand.  He  concludes  from  his  computation,  that 
it  is  29  to  28  that  the  dealer  takes  one  ace  or  more.  2.  To  find  at  pic- 
quet  the  probability  which  the  elded  has  of  taking  an  ace  or  more  in 
five  cards,  he  having  no  ace  in  his  hand.  Anfwer;  232  to  91,  or  5 
to  2,  nearly.  3.  1  °  find  at  picquct  the  probability  which  the  eldelt 
hand  has  of  taking  an  ace  and  a  king  in  five  cards,  he  having  none 
in  his  hand.  Anfwer ;  the  odds  again!!  the  elded  hand  taking  an  ace 
and  a  kingare  331  to  315,  or  21  to  20  nearly.  4.  To  find  at  picquet 
the  probability  of  having  twelve  cards  dealt  to,  without  king,  queen, 
or  knave:  which  cafe  is  commonly  called  cartes  blanches.  Anfwer  ; 
the  odds  again!!  cartes  blanches  are  1791  to  1  nearly.  5.  To  find 
how  many  different  fets,  elTentially  different  from  one  another,  one 
may  have  at  picquet  before  taking  in.  Anfwer;  28,967,278.  This 
number  falls  Ihort  of  the  fum  of  all  the  diftin£l  combinations, 
whereby  twelve  cards  may  be  taken  out  of  32,  this  number  being 
223,792,840  ;  but  it  ought  to  be  confidcred,  that  in  that  number  fe- 
veral  fets  of  the  fame  import,  but  differing  in  fuit,  might  be  taken, 
tfehich  would  not  introduce  aneflential  difference  among  the  fets. 

PICTS  wall,  in  antiquity,  a  famed  piece  of  Roman  work,  be¬ 
gun  by  the  emperor  Adrian,  on  the  northern  bounds  of  England,  to 
prevent  the  incurfions  of  thePidls  and  Scots. 

PIC  PURE,  a  piece  of  painting,  or  a  lubje£!  reprefented  in  co¬ 
lours,  on  canvas,  wood,  or  the  like  ;  and  inclofed  in  a  frame. 

Pi&ures  or  paintings  in  oil  art  preferved  by  coating  them  with 
fotne  tranfparent  and  hard  fubftanct,  as  a  varnifh,  in  order  to  fecure 
the  colours  from  the  injuries  of  the  air  or  moifture  ;  and  to  defend 
the  furface  from  Scratches  or  any  damages  the  painting  might  receive 
from  flight  violence.  The  fubllances,  that  have  been,  or  may  be 
ufed  for  this  purpofe,are  gum  arabic,  dilfolvea  in  water  with  the  ad¬ 
dition  of  fugar  or  fugar-candy,  to  prevent  it’s  cracking,  glair  or 
whites  of  eggs,  rhixed  with  a  little  brandy  or  fpirit  of  wine  in  order 
to  make  it  work  more  freely,  and  a  lump  of  fugar  to  prevent  it’s 
cracking;  ifinglafs-fize,  ufed  as  either  of  the  former,  or  mixed  with 
a  fourth  or  fifth  of  it’s  weight  of  honey  or  fugar,  and  varnilhes 
formed  of  gum  refins  diflolved  in  fpirit  of  wine,  or  oil  of  turpen¬ 
tine,  which  lait  are  called  oil  varnishes. 

Paintings  in  miniature  are  preferved  by  plates  of  glafs  or  the  talc 
called  ifinglafs  placed  before  them  in  the  frame.  Paintings  in  dif- 
temper  may  be  rendered  more  durable,  and  preferved  from  foulnels 
by  varnifhing  them  with  hot  fize,  boiled  to  a  ftrong  confidence,  in 
which  a  fifteenth  or  twentieth  part  of  honey  has  been  diilolved. 
Crayons  mud  be  preferved  in  the  fame  manner  with  paintings  in 
Water  colours,  by  plates  of  glafs,  or  ilinglafs. 

When  pictures  are  cut  or  torn,  they  may  be  repaired  by  laying 
them  on  an  even  board  or  table,  carefully  putting  together  the  torn 
or  divided  parts  with  fome  of  the  matter  of  the  smuch-/o/  laid  as  a 
cement,  in  and  over  the  joint,  and  keeping  them  in  the  fame  fitua- 
tion  till  the  cement  is  thoroughly  dried.  I  he  firft  and  mol!  general 
fubdance  ufed  for  cleaning  pi&urcs  is  water,  which  w  ill  remove  any 
foulnefs  arifingfrom  many  kinds  of  glutinous  bodies,  as  fugar,  ho¬ 
ney,  glue,  &c.  and  any  varnifh  of  gum  arabic,  glair  of  eggs  or  ifin¬ 
glafs,  without  affecting  the  oil  which  holds  the  colours  rogether. 
Olive  oil  or  butter  will  diffolve  pitch,  refin,  and  other  fubdances  of 
a  like  kind,  without  injuring  the  oil  of  the  painting. 

PIECE,  in  commerce,  fometimes  fignifies  a  whole,  and  fome- 
times  only  a  part  of  the  whole. 

In  the  firft  fenfe  we  fay,  a  piece  of  cloth,  of  velvet,  See.  meaning 
a  certain  quantity  of  yards,  regulated  by  cuftom,  being  yet  intire, 
and  not  cut.  In  the  other  fignification  we  fay,  a  piece  of  tapellry  ; 
meaning  a  didinft  member  wrought  apart,  which,  with  feveral 
others,  make  one  hanging. 

A  piece  of  wine,  of  cyder,  &c.  is  a  cafk  full  of  thofe  liquors. 

Piece  of  eighty  or  piaftre ,  is  a  filver  money,  fird  druck  in  Spain, 
afterwards  in  other  countries,  and  now  current  in  mod  parts  of  the 
world.  It  has  it’s  name  piece  of  eight,  or  rial  of  eight,  becaufe  equal 
to  eight  filver  rials.  It’s  value  is  nearly  on  the  lame  foot  with  the 
late  French  crown,  viz.  four  fhillings  and  fixpence  (terling. 

Piece,  in  heraldry, denotes  an  ordinary,  or  charge. 

Piece,  in  compolition,  is  any  performance,  pidlure,  play,  &c. 

Pieces,  in  the  military  art,  include  all  forts  of  great  guns  and 
mortars.  Thefe  are  alfo  called  pieces  of  ordnance ,  or  artillery. 

PIEDOUCHE,  in  archite&ure,  a  little  pededal,  either  oblong  or 
fquare,  enriched  with  mouldings,  ferving  to  fupport  a  bud. 

PIEDROIT,  in  architedlure,  a  pier  or  fquare  kind  of  pillar,  part 
whereof  is  hid  within  a  wall. 

PIER,  or  Peer,  a  building  of  done,  &c.  oppofed  againd  the 
force  of  the  fea,  or  a  lage  river,  for  the  fecurity  of  fliips  that  lie  at 
harbour  in  any  haven. 

Piers,  in  architedlure,  are  a  kind  of  piladers  or  buttrefles,  raifed 
for  fupport,  ftrength,  and  fometimes  for  ornament. 

Piers  are  a  fort  of  fquare  pillars,  part  of  which  is  hid  within  the 
wall  ;  the  only  thing,  wherein  it  differs  from  a  pilafter,  being  this, 
that  the  latter  has  a  bafe  and  capital,  which  the  former  h3s  not. 
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Table,  containing  the  thicknefs  of  the  phrs  of  bridges. 
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from  6  to  24  feer,  each  increafing  by  3  :  the  fird  vertical  column, 
the  width  of  arches  from  20  to  100  feet,  for  every5  feet. 

The  other  columns  exprefs  the  rhicknefs  of  piers  in  feet  and  de¬ 
cimals,  according  to  the  refpedlive  height  at  the  head  of  the  column, 
and  the  width  of  the  arch  againd  it  in  the  fird  Column. 

PIERCED,  Perce7,  in  heraldry,  is  when  any  ordinary  is  per¬ 
forated,  or  druck  through,  (hewing,  as  it  were,  a  hole  in  it,  which 
mud  beexprefled  in  a  blazon,  as  to  it’s  fhapet  thus  if  a  crofs  have 
a  fquare  hole,  or  perforation  in  the  center,  it  is  blazoned  fquare- 
pierced,  which  is  more  proper  than  quarterly  -pierced,  as  Leigh  ex- 
predes  it.  When  the  hole  or  perforation  is  round,  it  mud  be  ex- 
pfefled  round  -pierced;  if  it  be  in  the  fhape  of  a  lozenge,  it  is  ex- 
prefled  pierced  lozenge-ways.  All  piercings  mud  be  of  the  colour 
of  the  field,  and  when  fuch  figures  appear  on  the  center  of  a  crofs, 
& c.  of  another  colour,  the  crofs  is  not  to  be  fuppofed  pierced,  but 
that  the  figure  on  it  is  a  charge,  and  mud  be  accordingly  blazoned* 

PIERCING,  among  farriers.  To  pierce  a  horfe-lhoe  lean,  is 
to  pierce  it  too  near  the  edge  of  the  iron:  to  pierce  it  fat,  is  to 
pierce  it  farther  in, 

PIG,  in  zoology,  the  youngof  the  hog  kind.  See  Hog. 

Pig  of  lead,  the  eighth  part  of  a  fother,  amounting  to  250  pounds 
weight. 

PIGEON,  in  ornithology,  columba,  is  a  diftinbl  genus  of  birds 
of  the  order  of  the  passeres.  The  tongue  is  whole  and  even; 
the  beak  drait,  and  feurfy  at  the  bafe  ;  the  nodrils  long  and  covered 
externally  with  a  tumid  membrane.  They  were  and  dill  are  in 
mod  part  of  our  ifland,  in  a  date  of  nature  ;  they  breed  in  holes  of 
rocks  and  hollows  of  trees.  They  are  gregarious  in  their  nature, 
lay  only  two  eggs,  and  breed  many  times  in  the  year,  fo  that  it  is 
faid,  14.760  may  be  produced  in  four  years  from  a  fingle  pair;  they 
bill  in  their  courtfhip  ;  the  male  and  female  fit  by  turns,  and  feed 
their  young;  they  cad  their  provilion  out  of  their  craw  into  the 
young  ones  mouths  ;  they  drink  by  continual  draughts,  like  qua¬ 
drupeds,  and  their  notes  are  mournful  or  plaintive. 

Many  of  them  are  obferved  to  migrate  into  the  fouth  of  England, 
not  appearing  with  us  till  November,  and  retiring  in  the  fpring. 

Pigeon  House,  a  houfe  eredled  full  of  holes  within  for  the 
keeping,  breeding,  &c.  oi pigeons,  otherwife  called  a  dove-cote. 

Any  lord  of  a  manor  may  build  a  pigeon-houfe  on  his  land,  but  a 
tenant  cannot  do  it  without  the  lord’s  licence.  When  perfons  fhoot 
at  or  kill  pigeons  within  a  certain  diffance  of  the  pigeon-houfe,  they 
are  liable  to  pay  a  forfeiture. 

In  order  to  ered!  a  pigeon-houfe  to  advantage,  it  will  be  neceflary, 
in  the  fird  place,  to  pitch  upon  a  convenient  fituation,  of  which 
none  is  more  proper  than  the  middle  of  a  fpacious  court-yard,  be¬ 
caufe  pigeons  are  naturally  of  a  timorous  difpofition,  and  the  lea  ft 
noife  they  hear  frightens  them.  With  regard  to  the  fize  of  the  pi- 
geon-houje,  it  mult  depend  Intirely  upon  the  number  of  birds  in¬ 
tended  to  be  kept  ;  but  it  is  better  to  have  it  too  large  than  too 
little  ;  and  as  to  it’s  form,  the  round  fliould  be  preferred  to  rhe 
fquare  ones  ;  becaufe  rats  cannot  fo  eafily  come  at  them  in  the 
former  as  in  the  latter.  It  is  alfo  much  more  commodious ;  be¬ 
caufe  you  may,  by  means  of  a  ladder  turning  upon  an  axis*  eafily 
vilit  all  the  nefts  in  the  houfe,  without  the  lead  difficulty  ;  which 
cannot  fo  eafily  be  done  in  a  fquare-houfe.  * 

In  order  to  hinder  rats  from  climbing  up  the  outfide  of  the  pigeon- 
houfe,  the  walls  fhould  be  covered  with  tin  plates  to  a  certain  height, 
about  a  foot  and  a  half  will  be  fufficient ;  but  they  fliould  projtd!  out 
three  or fourinchesat  the  top,toprevent  theirclamberingany higher. 
The  pigeon-houfe  fhould  be  placed  at  nogfeat  diitancc  from  water, 
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that  the  pigeons  may  carry  it  to  their  young  ones  ;  and  their  carry¬ 
ing  it  in  their  bills  will  warm  it,  and  render  it  more  wholefome  in 
cold  weather. 

The  boards  that  cover  the  pigeon-houfe  (hould  be  well  joined  toge¬ 
ther,  lb  Hjat  no  rain  may  penetrate  through  it.  And  the  whole 
building  Ihould  be  covered  with  hard  plaifter,  and  white-walhed 
within  and  without,  white  being  the  molt  pleating  colour  to  pigeons. 
There  mult  be  no  window,  or  other  opening  in  the  pigeon-houfe,  to 
the  ealtward  ;  thefe  (hould  always  face  the  fouth,  for  pigeons  are 
very  fond  of  the  fun,  efpecially  in  winter. 

PIKE,  in  war,  an  offenlive  weapon,'  confilting  of  a  wooden  (haft, 
12  or  14  feet  long,  with  a  flat  Iteel  head  pointed,  called  the  fpear. 
The  pike  was  long  in  ufe  among  the  infantry,  but  now  the  bayonet, 
which  is  fixed  on  the  muzzle  of  the  carbine,  is  fubllituted  in  it’s 
(lead.  Yet  it  (till  continues  the  weapon  of  foot  officers,  who  fight 
pike  in  hand,  falute  with  the  pike,  &c.  The  Macedonian  phalanx 
was  a  battalion  of  pike- men. 

Pike,  in  ichthyology,  the  lucius  efox  of  Linnteus.  The  head  is 
very  flat ;  the  upper  jaw  broad,  and  (horter  than  the  lower,  which 
turns  up  a  little  at  the  end  ;  the  body  is  long,  (lender,  and  comprefled 
Tideways  ;  the  teeth  are  very  lharp,  difpofed  only  in  the  front  of  the 
upper  jaw,  but  in  both  Tides  of  the  lower,  in  the  roof  of  the  mouth, 
and  often  the  tongue ;  the  (lit  of  the  mouth  is  very  wide,  and  the 
eyes  fmall ;  the  dorfal  fin  is  placed  very  low  on  the  back,  and  con- 
fills  of  twenty-one  rays  ;  the  pedloral  of  fifteen  ;  the  ventral  of  ele¬ 
ven  ;  and  the  anal  of  eighteen  ;  the  tail  is  bifurcated.  The  pike  is 
very  fierce  and  voracious :  belides  fi(h  and  frogs,  which  are  it’s  ufual 
food,  it  1  will  devour  the  water  rat  and  young  ducks.  This  fi(h  is 
very  remarkable  for  it’s  longevity  :  we  read  of  one  that  was  ninety 
years  old,  and  of  another  that  was  not  lefs  than  267. 

PILASTER,  in  architecture,  a  fquare  column,  fometimes  infu- 
lated,  but  more  frequently  let  within  a  wall,  and  only  (hewing  a 
4th  or  5th  part  of  it’s  thicknefs.  The  pilajler  is  different  in  different 
orders  :  it  borrows  the  name  of  each,  and  has  the  fame  proportions, 
and  the  fame  capitals,  members,  and  ornaments  with  the  columns 
themfelves.  Pilajlers  are,  however,  ufually  made  without  either 
fwelling  or  diminution,  and  as  broad  at  top  as  a£ the  bottom;  tho’ 
Tome  of  the  modern  archness,  at,  M.  'Manfard,  ,j£c.  diminiffi  them 
at  the  top,  and  even  make  them  fwell  in  the  middle,  like  columns, 
particularly  when  placed  behind  columns. 

There  are  four  principal  things  to  be  regarded  in  pilafiers;  viz. 
their  projedlure  out  of  the  wall,  the  diminution,  the  d.fpofition  of 
the  entablature  when  it  happens  to  be  common  to  them,  and  to  a 
column,  and  their  (lutings  and  capitals. 

1.  The  proje&ure  of  pilafiers  which  have  only  one  face  out  of 
the  wall,  is  to  be  one  eighth  of  their  breadthr  at  mod,  not  above 
one-fixth.  When  they  receive  imports  againft  their  Tides,  their  pro- 
je&ure  may  be  a  quarter  of  their  diameter. 

They  are  made  to  projeCt  in  different  proportions  to  their  diame¬ 
ters,  as  one-eighth,  one-fourth,  one  half,  and  three  fourths ;  but  are 
never  ufed  gracefully  quite  a  fquare,  except  at  angles  ;  and  then  only 
in  maffive  buildings,  as  the  portico  of  St.  Paul’s,  Covent-garden. 

2.  Pilajlers  are  but  feldom  diminiffied,  when  they  have  only  one 
face  out  of  the  wall.  Indeed  where  they  (land  in  the  fame  line  with 
columns,  and  the  entablature  is  continued  over  both,  without  any 
break,  the  pilajlers  are  to  have  the  fame  diminution  with  the  columns ; 
that  is  to  fay,  on  the  face  refpe&ing  the  column ;  the  Tides  being 
left  without  any  diminution. 

When  they  are  diminiffied,  they  have  an  ill  effeCt :  where  it  be¬ 
comes  neceffary  to  make  them  correfpond  with  the  lines  of  the  co¬ 
lumns  at  top,  as  is  fometimes  the  cafe  in  porticoes  and  returns,  then 
it  is  better  for  the  architect  to  make  them  intirdy  of  the  fmalleft 
diameter  of  the  column  to  which  they  are  oppofed. 

3.  Pilajlers  are  fometimes  fluted,  though  the  columns  they  ac¬ 
company  be  not  To  ;  and,  on  the  other  hand,  the  columns  are  fome¬ 
times  fluted,  when  the  pilajlers  that  accompany  them  are  not. 

The  (lutings  of  pilajlers  are  always  odd  in  number,  except  in  half 
pilajlers,  meeting  at  inward  angles  ;  where  four  flutings  are  made  for 
three,  &c. 

4.  The  proportions  of  the  capitals  of  pilafiers  are  the  fame  as  to 
height  with  thofe  of  columns,  but  they  differ  in  width,  the  leaves  of 
the  former  being  much  wider,  becaufe  pilajlers ,  though  of  equal  ex¬ 
tent,  have  only  the  fame  number  of  leaves  for  their  girt ;  viz.  eight. 
Their  ufual  difpofition  is  to  have  two  in  each  (ate  in  the  lower  row, 
and  in  the  upper  row  one  in  the  middle,  and  two  halves  in  the  an¬ 
gles,  in  the  turns  whereof  they  meet.  Add  to  this,  that  the  rim  of 
the  vafe,  or  tambour,  is  not  (trait,  as  the  lower  part  is,  but  a  little 
circular,  and  prominent  in  the  middle.  Refer  to  Syftem  of  Archi¬ 
tecture,  p.  174. 

PILCHARD,  in  ichthyology,  a  fiffi  fomewhat  refembling,  but 
fmall er  than,  the  common  herring:  the  upper  jaw  is  bifid,  and 
fpotled  on  each  fide  with  black.  It’s  fleffi  is  better  tafted  than  that 
of  the  herring. 

PILE,  in  antiquity,  a  pyramid  built  of  wood,  on  which  the  bo¬ 
dies  of  the  deceafcd  were  laid  in  order  to  be  burned. 

Pile,  in  building,  is  ufed  for  a  large  (take  rammed  into  the 
ground  in  the  bottom  of  rivers,  or  in  marfhy  land,  for  a  foundation 
to  build  upon.  7  , 

Pile  is  alfo  ufed  among  architects  for  a  mafs  of  building. 

Pile,  in  artillery,  denotes  a  collection  or  heap  of  (hot  or.  (hells, 
which  are  ufually  piled  up  by  horizontal  courfes  into  a  pyramidal 
form,  the  bafe  being  either  an  equilateral  triangle,  a  fquare,  or  a 
reCtangle. 

Pile,  in  coinage,  denotes  a  kind  of  puncheon,  which,  in  the  old 
way  of  coining  with  the  hammer,  contained  the  arms,  or  other 
figure,  and  infeription,  to  be  ftruck  on  the  coin.  Accordingly,  we 
(fill  call  the  arms-lide  of  a  piece  of  money,  the  pile  :  and  the  head, 
he  crofs :  becaufe,  ip  ancient  coins,  the  crofs  generally  took  the 
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place  of  the  head  in  our’s :  but  fome  will  have  it  called  pile ,  from  the 
impreffion  of  a  lhip  built  on  piles,  ftruck  on  this  fide  in  our  ancient 
coins. 

Pile,  in  heraldry,  an  ordinary  in  form  of  a  wedge,  contracting 
from  the  chief,  and  terminating  in  a  point  towards  the  bottom  of 
the  ffiield.  See  Plate  6,  fig.  80. 

PiLE-worms,  are  thofe  found  in  the  piles  of  the  fea-dykes  in  Hol¬ 
land.  Their  heads  are  covered  with  two  hard  (hells  refembling  an 
augre,  and  with  which  they  bore  the  wood.  Varniffi  poured,  in 
the  hotted  fun,  into  fmall  holes  bored  in  the  piles  about  an  inch 
aftinder,  and  afterwards  ftrewed  over  with  brickduft,  will  render 
them  impenetrable  to  all  infeCts. 

PILGRIM,  one  who  travels  through  foreign  countries  to  vifit 
holy  places,  and  to  pay  his  devotion  to  the  relics  of  dead  faints, 

PILGRIMAGE,  a  kind  of  religious  difeipline,  which  confifts  in 
taking  a  journey  to  fome  holy  place,  in  order  to  adore  the  relics  of 
fome  deceafed  faint.  Pilgrimages  began  to  be  made  about  the  mid¬ 
dle  ages  of  the  church  ;  but  they,  were  mod  in  vogue  after  the  end  of 
the  eleventh  century,  when  every  one  was  for  vifiting  places  of  devo¬ 
tion,  not  excepting  kings  and  princes  themfelves  ;  and  even  bifhops 
made  no  difficulty  of  being  abfent  from  their  churches  on  the  fame 
account.  The  places  mod  vifited  were  Jerufalem,  Rome,  Com- 
poftella,  and  Tours  ;  but  the  greateft  numbers  now  refort  to  Lo- 
retto,  in  order  to  vifit  the  chamber  of  the  bleffed  Virgin,  in  which 
(he  was  born,  and  brought  up  her  fon  Jefus,  till  he  was  twelve  years 
of  age.  This  chamber,  it  is  pretended,  was  carried  by  angels  into 
Dalmatia,  about  the  year  1291,  and  afterwards  in  the  fame  manner 
tranfported  to  Loretto,  where  a  magnificent  cathedral  is  built  over 
it.  In  this  chamber,  is  the  image  of  the  bleffed  Virgin,  almoft  co¬ 
vered  with  pearls  and  diamonds,  and  round  the  ftatue  is  a  kind  of 
rainbow  formed  of  precious  (tones  of  various  colours.  Five  hundred 
thoufand  pilgrims  fometimes  refort  to  this  houffi  in  one  year,  in  or¬ 
der  to  pay  their  devotions  before  this  coftly  image. 

PILL,  in  pharmacy,  a  form  of  medicine  refembling  a  little  ball, 
to  be  fwa! lowed  whole,  invented  in  favour  of  fuch  as  cannot  take 
bitter  and  ill-tafted  medicinal  draughts,  as  alfo  to  keep  in  readinefs 
for  occalional  ufe  without  decaying. 

Pills  are  a  form, 'into  which  little  is  reduced,  befrdes  cathartics,  irt 
officinal  compofition.  The  quantity  of  thofe  generally  affigned  for 
a  dofe,  will  not  admit  of  alteratives,  which  generally  take  up  more 
room  ;  for  the  force  of  a  cathartic  commonly  lying  in  a  fmall  com- 
pafs,  half  a  dram,  which  makes  four,  five,  or  fix  pills,  is  generally 
fufficient  fora  dofe,  while  a  dofe  of  molt  alteratives  would  amount  to' 
fifteen  or  twenty.  But  nothing  ought  to  be  made  up  in  this  form 
that  is  foluble  by  the  air,  as  many  falfs  are,  becaufe  they  will  run, 
and  deftroy  the  form  ;  and  for  the  fame  reafon,  nothing  ought  to  be 
thus  mixed,  that  will  ferment ;  upon  which  account,  all  volatile 
falts  are  to  be  excluded,  becaufe  they  would  make  the  pills  fwell  to 
fix  times  the  bulk.  Gold  and  filver  leaf  do  not  diffolve  in  the  fto- 
mach,  and  often  hinder  the  pills  from  diffolving,  fo  (hould  never  be 
ufed,  except  for  the  quantity  of  four  or  five  pills  in  one  dofe. 

Some  of  the  mod  ufeful  pills  of  the  (hops  are,  1.  Aromatic  pills , 
thus  made  :  Take  of  fuccotrine  aloes,  an  ounce  and  a  half ;  of  gum 
guaiacum,  an  ounce;  the  aromatic  fpecies  and  balfam  of  Peru,  of 
each  half  an  ounce ;  let  the  aloes  and  gum  guaiacum  be  powdered 
feparately,  then  mixed  with  the  reft,  and  formed  into  a  mafs  with 
the  fyrup  of  orange-peel.  2.  The  more  fimple  pills  of  coloquintida 
are  thus  prepared:  Take  the  pith  of  coloquintida,  and  fcammony, 
o(  each  two  ounces ;  of  oil  of  cloves,  two  drams ;  let  the  dry  fpe¬ 
cies  be  reduced  to  powder  feparately,  let  the  oil  be  mixed  with  them, 
and  the  whole  be  formed  into  a  mafs  with  fyrup  of  buckthorn.  3. 
EcphraCtic,  or  deobrtruent  pills,  are  thus  prepared  :  Take  of  the  aro¬ 
matic  ptll,  three  ounces ;  rhubarb,  extract  of  gentian,  and  fait  of 
iron,  of  each  one  ounce  ;  of  fait  of  wormwood,  half  an  ounce  ;  beat 
them  with  a  proper  quantity  of  folutive  fyrup  of  rofes,  into  a  mafs;. 
4-  Gum-pills,  thus  prepared:  Take  galbanum,  opoponax,  myrrh, 
fagapenum,  of  each  an  ounce;  of  alfa-foetida,  half  an  ounce;  make 
them  into  a  mafs  with  the  fyrup  of  faffron.  5.  Mercurial  pills,  pre¬ 
pared  thus:  Lake  of  quicklilver,  five  drams;  of  Straffiurg  turpen¬ 
tine,  two  drams ;  of  the  cathartic  extract,  four  fcruples  ;  of  rhubarb, 
in  powder,  one  dram  ;  firft  grind  the  quickfilver  with  the  turpentine, 
till  it  appear  no  longer,  then  beat  them  up  with  the  reft,  into  a  maffi : 
if  the  turpentine  chance  to  be  too  thick,  it  is  to  be  thinned  with  a 
little  oil  ot  olives.  6.  Soap  -pills,  thus  prepared  :  Take  of  almond- 
foap,  four  ounces ;  of  drained  opium,  half  an  ounce  ;  of  effence  of 
lemons,  a  dram  ;  beat  the  opium,  foftened  with  a  little  wine,  along 
with  the  reft,  till  they  are  perfectly  mixed.  7.  Storax  pills,  prepared 
thus :  Take  of  drained  ftorax,  two  ounces ;  of  faffron,  an  ounce ; 
of  (trained  opium,  five  drams ;  beat  them  together  till  they  are  per¬ 
fectly  mixed,  and  make  them  into  pills. 

PILLAGE,  among  builders,  is  a  fquare  pillar,  (landing  behind  a 
column,  to  bear  up  arches. 

.PILLAR,  in  architecture,  a  kind  of  irregular  column,  round 
and  infulated,  but  deviating  from  the  proportions  of  a  juft  column. 

Pillars  are  always  either  too  maffive,  or  too  (lender  for  regular' ar¬ 
chitecture  ;  fuch  are  the  pillars  that  fupport  Gothic  vaults,  or  build¬ 
ings  ;  and  indeed,  they  are  not  reftrained  by  any  rules,  their  parts 
and  proportions  being  arbitrary. 

Pillar,  in  the  manege,  is  the  center  of  the  ring  or  manege- 
ground,  round  which  a  horfe  turns,  whether  there  be  a  pillar  in  it  or 
not.  Bcfides  this,  there  are  pillars  in  the  circumference,  or  Tides  of 
the  manege-ground,  placed  at  certain  diftances,  by  two  and  two; 
whence  they  are  called  the  two  pillars,  to  diltinguilh  them  from  that 
of  the  center. 

PILLORY,  was  anciently  a  port  ere&ed  in  a  crofs  road,  by  the 
lord  ot  the  manor,  wiih  his  arms  upon  it,  as  a  mark  of  his  feigniory, 
and  fometimes  with  a  collar  to  fix!  criminals  to. 

At  prefent  it  is  a  wooden  machine,  made  to  confine  the  head  and 

hands. 
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hands,  in  order  to  expofe  criminals  to  public  view,  and  to  render 
them  publicly  infamous. 

PILLOW  of  a  plough,  a  term  ufed  by  the  farmers  to  exprefs  that 
part  of  a  plough  which  fervesto  raife  or  link  the  beam,  and  with  it 
the  fhare,  as  the  land  is  to  be plowed  fhaWowcx  or  deeper. 

T.  his  pillow  is  a  crofs  piece  ot  wood,  reaching  from  one  of  the 
crowftaves,  or  uprights,  to  the  other  ;  and  as  they  are  bored  with  two 
rows  of  holes,  this  pillow  can  be  flipped  up  or  down  to  any  height, 
and  kept  there  by  pegs  or  cords  in  the  holes.  See  the  article 
Plough.  , 

Pillow,  in  a  Ihip,  is  that  piece  of  timber  whereon  the  bow-fprit 
reftsat  it’s  coming  out  of  the  hull  aloft,  clofe  by  the  Hem. 

PILOT,  the  perfon  who  fuperintends  the  navigation  of  a  {hip, 
either  upon  the  fea-coaft,  or  on  the  main  ocean  ;  but  it  is  more  par¬ 
ticularly  applied  to  a  perfon  retained  on  board  a  ihip  to  condmft  it 
intoa  road,  or  harbour  ;  or  over  bars  or  fands  ;  or  through  l'erpen- 
tine  and  intricate  channels,  or  ihe  like. 

The  regulations  with  regard  to  pilots  in  the  royal  navy,  are  as  fol¬ 
low  :  the  commanders  of  the  king’s  {hips,  in  order  to  give  all  rea- 
fonable  encouragement  to  fo  ufeful  a  body  of  men  as  pilots,  and  to 
remove  all  their  objections  to  his  majelty’s  fervice,  are  ftrictly 
charged  to  treat  them  with  good  ufage,  and  in  equal  refpeCt  with 
warrant-officers. 

The  purfer  of  the  Ihip  is  always  to  have  a  fet  of  bedding  provided 
on  board  for  the  pilots,  and  the  captain  is  to  order  the  boatfwain  to 
fupply  them  with  hammocks,  and  a  convenient  place  to  fleep  in  near 
their  duty,  and  apart  from  the  common  men  ;  which  bedding  and 
hammocks  are  to  be  returned  when  ihe  pilots  leave  the  ihip. 

Pilots  of  lhips  taking  upon  them  to  conduct  any  fhipfrom  Dover, 
&c.  to  any  place  up  the  river  Thames,  are  to  be  firft  examined  and 
approved  by  the  mailer  and  wardens  of  the  lYmity-houfe,  Nc.  or 
fliall  forfeit  10 1.  for  the  firft  offence,  20/.  for  the  fecond,  and  40 /. 
for  every  other  offence ;  one  moiety  to  the  informer,  the  other  to  the 
mafter  and  wardens;  but  any  mafter  or  mate  of  a  {hip  may  pilot  his 
own  veflel  ut  the  river:  and  if  any  (hip  be  loft  through  the  negli¬ 
gence  of  any  pilot,  he  fliall  be  for  ever  afterwards  difabled  to  acf  as 
a  pilot. 

The  lord  wardens  of  the  cinque-ports  may  alfo  make  rules  for  the 
government  of  pilots,  and  order  a  Sufficient  number  to  ply  at  fea  to 
conduCI  {hips  up  the  Thames. 

PILULARIA,  in  botany,  a  genus  of  plants  in  the  cryptogamia 
clafs  of  ferns.  The  male  flowers  are  numerous,  and  {land  on  the 
fides  of  the  leaves,  and  the  female  part  of  the  fructification  has  no 
Cup  or  petals,  but  confifts  of  a  round  quadrilocular  fruit,  which 
Contains  a  vaft  number  of  roundifh  feeds.  See  Plate  5 o. 

PIMENTA,  or  Pimento,  in  the  materia  medica,  Jamaica 
pepper,  or  all-fpice,  the  dried  aromatic  berry  of  a  large  tree  grow¬ 
ing  in  the  mountainous  parts  of  Jatnaica,  reckoned  a  fpecies  of 
myrtle.  ;  ,  •• 

Pitnenla  is  a  moderately  warm  fpice,of  an  agreeable  flavour,  fome- 
what  refembling  that  of  a  mixture  of  cloves,  cinnamon,  and  nut¬ 
megs.  Diltilled  with  water  it  yields  an  elegant  eflential  oil,  fo  pon¬ 
derous  as  to  fink  in  the  aqueous  fluid,  in  tafte  moderately  pungent, 
in  fmell  and  flavour  approaching  to  oil  of  cloves,  or  rather  a  mix¬ 
ture  of  thofe  of  c’oves  and  nutmegs  :  the  remaining  decodtion  in- 
fpiflated,  leaves  an  extrafl:  fomewhat  ungrateful,  but  not  pungent, 
and  the  berry  itfelf  is  found  to  be  almoft  wholly  deprived  of  it’s  tafte 
as  well  as  flavour ;  the  warmth  of  this  fpice  refiding  rather  in  the 
volatile  than  in  the  fixed  parts. 

This  fpice,  at  firft  brought  over  for  dietetic  ufes,  has  long  been 
employed  in  the  {hops  as  a  fuccedaneum  to  the  more  coltly  oriental 
aromatics  ;  from  them  it  was  introduced  into  our  hofpitals,  and  is 
now  received  both  in  the  London  and  Edinburgh  Pharmacopoeias. 
The  college  of  London  direefts  a  Ample  water  to  be  diltilled  from  it, 
in  the  proportion  of  a  gallon  from  half  a  pound  :  this  is  ftrongly 
impregnated  with  the  flavour  of  the  pimenta ,  though  it  is  lefs  elegant 
than  the  fpirituous  water  which  the  fhops  have  been  accuftomed  to 
prepare,  by  drawing  off  two  or  three  gallons  of  proof  fpirit  from  the 
fame  quantity  of  the  fpice.  The  eflential  oil  does  not  feem  to  be 
much  known  in  pradtice;  though  it  promifes  to  be  a  very  ufeful  one, 
and  might,  doubtlefs,  on  many  occalions,  fupply  the  plac,e  of  many 
of  the  dearer  oils.  The  quantity  of  oil  afforded  by  the  fpice  is  very 
confidtrable. 

PIMPERNEL,  in  botany,  a  genus  of  the  pentandria  nionc-gynia 
clafs.  The  flower  hath  an  empalement,  which  is  cut  into  five  {harp 
fegments:  the  flower  is  of  one  leaf,  fpread  open,  and  cut  into  five 
parts  ;  the  germen  afterwards  becomes  a  globular  velfel  with  one 
Cell,  opening  horizontally,  in  which  are  lodged  feveral  angularfceds. 
There  are  four  fpecies.  Pimpernel  is  a  plant  moderately  warm  and 
dry,  with  a  little  ftypticity ;  and  is  therefore  accounted  by  fome  a  good 
vulnerary.  The  juice  being  given  inwardly  by  itfelf,  or  mixed  with 
cow’s  milk,  is  ufeful  iri  confumptions,  and  diftempersof  the  lungs; 
it  is  often  put  in  cordial  waters  as  an  alexipharmic,  and  is  good 
againlt  malignant  diltempers.  It  has  been  recommended  by  fome 
writers  of  note  as  of  lingular  advantage  in  maniacal  cafes,  and  in 
delirious  fevers. 

•PIMPLE,  in  medicine,  a  fmall  puftule  arifing  on  the  face.  By 
mixing  equal  quantities  of  the  juice  of  houfe-leek,ye^«;/t  minus,  pal¬ 
led  through  paper,  and  of  fpirit  of  wine  redlified  by  itfelf,  a  white 
coagulum  of  a  very  volatile  nature  is  formed,  which  Dr.  Burghart 
commends  for  curing  pimples  of  the  face  ;  and  fays,  that  the  thin  li¬ 
quor  fepa  rated  from  it,  with  fugar-candy,  is  an  excellent  remedy  for 
thick  vifeid  phlegm  in  the  breaft. 

PIN,  in  commerce,  a  little  neccffary  implement  madeofbrafs- 
‘ 'wire,  ufed  chiefly  by  the  women  in  adjufting  their  drefs. 

The  perfection  of  pins  confifts  in  the  Itift'nefsof  the  wire  and  it’s 
whitenefs,  in  the  heads  being  well  turned,  and  in  the  finenefsofthe 
points.  The  London  pointing  and  whitening  are  in  molt  repute, 
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becaufe  our^-makerS’  jn  pointing,  ufe  two  ftcel-mills,  the  firft  of 
wnich  forms  the  point,  and  the  latter  takes  offal!  irregularities,  and 
renders  it  fmooth,  and  as  it  were  polilhed  ;  and  in  whitening,  rhey 
u  e  b.ock  tin  granulated:  whereas  in  other  countries  they  are  laid  to 
ule  a  mixture  of  tin,  lead,  and  quick-fil  ver  ;  which  not  only  whitens 
wor  e  than  the  former,  hut  is  alfo  dangerous,  on  account  of  the  ill 
quality  of  that  mixture,  which  renders  a  pundlure  with  a  pin  thus 
v\  litened,  iomewhat  difficult  to  be  cured.  The  confumption  of  pins 
is  mciedible,  and  there  is  no  commodity  fold  cheaper.  The  num- 
)er  of  hands  employed  in  this  manufacture  is  very  great,  as  they 
rtC  'on,  that  each  pin  palfes  through  the  hands  of'  twenty-five  diffe- 
rent  workmen,  between  the  drawing  of  the  brafs  wire,  and  the 
lticking  of  the  pin  in  the  paper. 

T/V«  are  fome  times  made  of  iron-wire,  rendered  black  by  a  var- 
m  io{  linfeed-oil,  wirh  lamp-black,  which  the  brafs  wire  would 
not  receive:  thefe  are  defigned  for  the  ufe  of  perfons  in  mourning, 
though  not  univerfally  approved  of. 

I  INCHING,  in  mulic.  To  Pinch,  is  to  ufe  the  fingers,  in- 
ltead  ot  the  bow,  to  make  the  chords  of  an  inftrument  found.  There 
are  fome  chord  inftruments  which  have  no  bow,  and  which  are 
played  only  by  pinching,  as  the  lute,  guittar,  &c.  and  fometimes 
thole  with  which  the  bow  is  generally  ufed  arc  pinched,  as  the  violin 
and  violoncello, 

1  inching,  in  gardening,  a  kind  of  pruning,  performed  by  nip¬ 
ping  oft  the  young  and  tender  fprigs  of  trees  and  plants  between  the 
nails  of  the  thumb  and  finger,  chiefly  pradlifed  in  April  or  May,  and 
lometimes  in  June  and  July,  on  the  large  ufelefs  branches  towards 
ftp  ^  °f  aplantor  tree>  becaufe  the)’  confume  a  great  deal  of  the 

The  effed  of  pinching  is,  that,  inftead  of  one  ufelefs,  and,  perhaps, 
hurtful  wood-branch,  a  vigorous  tree  will  put  forth  tw-oor  three  at 
the  eyes  remaining  ;  and  the  ftp  being  thus  divided,  the  branches 
will  be  lefs,  and  fit  lor  both  wood  and  fruit.  See  the  article  Pru¬ 
ning. 

in  poetry,  an  ode  formed  in  imitation  of  the  man¬ 
ner  of  Pindar.  1  he  Pindaric  manner  is  diftinguiflied  by  the  bold- 
nefs  and  height  of  the  flights  ;  the  fuddennefs  and  furprifingnefs  of 
the  traditions ;  and  the  teeming  irregularity,  wildnefs,  andenthufiafm 
of  the  whole.  The  only  part  remaining  of  Pindar’s  works,  is  a 
Book  of  Odes,  all  in  praife  of  the  vidors  at  (he  Olympian,  Pvthian, 
Nemx-an,  and  Ifthmiangames:  whence  the  firft  is  intitled  theOlym- 
pians ,  tne  fecond,  the  Pythians  ;  the  third,  the  Nemteans  ;  and  the 
fourth,  the  Ifthmians. 

PINE,  pinfis,  in  botany,  a  genus  of  evergreen  trees,  the  leaves 
of  which  come  out  of  fmall  fheaths,  in  pairs  in  fome  fpecies,  and  in 
others  by  threes  or  fives  ;  they  are  of  a  bluifh  green  colour,  and 
placed,  for  the  mod  part,  on  every  fide  of  the  branches ;  the  flowers 
are  male  and  female,  growing  on  the  fame  tree,  and  are  both  defti- 
tute  of  a  corolla  ;  the  male  flowers  are  collected  in  a  bunch,  and 
contain  many  ftamina  conceded  in  a  column  at  their  bale,  but  di¬ 
viding  at  the  top:  the  female  flowers  are  colteded  in  a  common,  al- 
moft  oval  cotie,  and  (land  at  a  diftance  from  the  male  on  the  fame 
tree,  the  feales  of  which  are  biflorefus^  oblong,  imbricated,  and  per- 
fiitent,  under  which  a  fmall  germen  is  placed,  fupporting  a  Tubulated 
ftyle,  crowned  with  a  Angle  ftigma,  which  becomes  an  oblong  oval 
nut,  crowned  with  a  membranaceous  wing,  and  included  in  the  rigid 
fcale  of  the  cone. 

1  here  are  feveral  fpecies  of  pine-  trees,  which  are  raifed  for  ftle  in 
the  nurleries  ;  but  the  moft  valuable  are,  what  is  commonly  called 
the  Scotch  fir,  and  a  North  American  fpecies,  known  among  the 
gardeners  here  by  the  name  of  Lord  Weymouth’s  pine,  the  former 
of  which  grows  naturally  on  the  mountains  of  Scotland,  alfo  in  Den¬ 
mark,  Norway,  and  Sweden,  the  leaves  of  which  grow  out  of  a 
fhearh  in  pairs,  which  are  twifted,  and  are  of  a  greyiih  colour  :  it 
will  grow  on  almoft  any  foil,  and  the  timber  of  it  is  the  moft  dura¬ 
ble  of  any  kind  of  pines  yet  known,  the  beft  yellow  deals  being  the 
wood  of  this  tree. 

The  Lord.  Weymouth’s  pine  grows  naturally  in  moft  parts  of 
North  America  ;  it  is  one  of  the  tailed:  trees  of  all  the  fpecies,  often 
growing  to  too  feet  high  in  thofe  countries :  the  bark  is  very  fmooth, 
the  leaves  are  long  and  flender,  five  growing  out  of  each  fheath ;  the 
branches  are  pretty  clofely  furniftied  with  them,  fo  make  a  fihe  ap¬ 
pearance  ;  the  cones  arc  long,  flender,  and  very  loofe,  opening  with 
the  firft  warmth  of  the  fpring  ;  fo  that  if  they  are  not  gathered  in  the 
winter,  the  feeds  will  be  ffied  :  the  wood  of  this  fort  is  much  ef- 
teemed  for  making  malls  for  fhips,  &c.  This  fort,  and  the  Scotch 
pine,  are  the  beft  worth  cultivating  of  all  the  kinds,  for  the  fake  of 
their  valuable  timber. 

PINE  -apple,  ananas,  a  genus  of  plants,  ranged  by  Linnaeus 
among  the  hexandria  monogynia,  and  according  to  him  a  fpecies  of 
theBromelia,  but  confidered  bv  other  authors  as  a  diftindt  genus. 

1  his  plant  is  robuft,  and  riles  to  the  height  of  two  feet  and  a 
half.  1  he  root  is  thick,  and  fends  out  many  lcattered  fibres.  The 
leaves  are  long  and  narrow,  fharp-pointed,  and  of  a  pale  green,  with 
a  tinge  of  blue.  In  the  center  of  the  clufter  of  leaves  rifes  the  ftalk, 
round,  thick, and  ofa  pale  green,  with  tvvoor  three  little  leaves  upon 
it.  On  it’s  top  is  placed  an  oval,  pyramidal,  fieflryfubftanee,  formed  of 
many  clullered  tubercles  fupporting  the  flowers,  whichareof  a  beau¬ 
tiful  crimf’on  :  this,  at  it’s  firft  appearance,  is  green,  and  in  one  of 
the  varieties  continues  fo  when  ripe,  at  which  time  in  fome  ot  thefe 
varieties  it  is  oval,  in  others  roundifh,  and  in  others  poinred  *.  in 
lome  the  flefh  is  white,  in  others  yellow.  On  the  fummit  ftands  a 
crown  of  cluftered  leaves,  like  thofe  of  the  plant,  and  of  an  elegant 
blue  green.  This  crown  grows  in  proportion  with  the  fruit,  which, 
when  ripe,  changes  to  a  bright  ftraw-colour.  While  it  continues  to 
grow,  it  fhoots  out,  on  all  lides,  fpines  or  prickles,  which,  as  it  ap¬ 
proaches  towards  maturity,  dry  and  foften,  fo  that  the  fruit,  which 
is  very  delicious,  is  gathered  without  the  lcaft  inconveniency. 

There 


PITS. 


1596]  PIPES. 


Tnereare  feveral  varieties  of  this  plant,  but  the  five  following  are 
the  principal.  1.  The  oval  pine-apple,  with  white  flefh.  2.  The 
pyramidal  kind,  with  yellow  fleffi.  3.  The  (hining-leaved  kind, 
■w  ith  farce  any  fpines  on  it’s  edges.  4.  The  pyramidal  olive  co¬ 
loured  kind,  with  yellowilh  flefh. 

Thefe  plants  are  propagated  by  planting  the  crowns  which  grow 
on  the  fruit,  or  the  fuckers  which  are  produced  either  from  the 
plants,  or  under  the  fruit,  either  of  which  is  found  to  be  equally 
good. 

Pwz-apple,  in  metallurgy,  a  fort  of  mould  ufed  in  refining  filver; 
When  the  refiners  have  taken  the  mixture  of  the  filver  and  merdury 
together  out  of  the  cauldron,  and  drained  it  through  two  coarfe 
Vvetted  cloths,  to  make  it  the  thicker,  they  then  beat  it  with  a  fort 
of  battledores,  to  drive  out  yet  more  of  the  quickfilver  ;  and  drain¬ 
ing  it  again  after  this,  they  take  out  the  remaining  thick  amalgam, 
and,  forming  it  into  little  pellets,  they  put  thefe  carefully  into  the 
moulds  called  pine-apples,  prefling  them  down.  The  amalgam,  when 
put  into  this  veflel  or  mould,  is  ufually  fo  rich  as  to  be  abourone- 
fifth  filver.  The  manner  of  diverting  this  afterwards  of  the  quick¬ 
filver  is  by  means  of  fire  ;  in  which  the  quickfilver  rifes  in  vapour, 
and  the  filver  is  left  pure  behind  ;  but  the  careleifnefs  of  the  workmen 
in  doing  this,  and  particularly  the  ufing  bad  veflels,  or  the  not  luting 
them  clofe,  caufes  a  very  great  wafte  of  this  mineral,  which  fliould 
always  be  attended  to,  and  prevented. 

PINEAL  Gland,  in  anatomy,  a  gland  in  the  third  ventricle  of 
the  brain  ;  thus  called  from  it’s  refemblance  to  a  pine-apple.  It  is 
of  a  greyilh  colour,  and  it’s  procefliis  and  bafe  are  often  medullary  : 
this  gland  has  often  by  many  been  fuppofed  the  peculiar  feat  of  the 
foul. 

PINION,  in  mechanics,  an  arbor,  or  fpindle,  in  the  body  whereof 
are  feveral  notches,  that  catch  the  teeth  of  a  wheel  that  ferves  to 
turn  it  round :  or  it  is  a  lets  wheel  which  plays  in  the  teeth  of  a 
larger.  In  a  watch,  &c.  the  notches  of  a  pinion,  which  are  com- 
monly  4,  5,  6,  8,  Sec.  are  called  leaves,  and  not  teeth,  as  in  other 
wheels. 

PINK,  in  botany,  the  Englifh  name  for  feveral  beautiful  fpecies  of 
dianthus,  much  cultivated  in  our  gardens  ;  the  principal  of  which  are, 
the  pheafant’s  eye-pink,  with  double  and  fingle  flowers  ;  the  common 
red  pink,  the  cob  pink,  Dobfon’s  pink,  white  cob  pink,  the  painted  lady 
pink,  the  China  pink,  &c.  They  are  all  propagated  by  flips,  layers, 
or  from  feed. 

The  beft  time  for  planting  the  flips  of  pinks  is  in  July  or  Auguft, 
taking  the  opportunity  of  moil!  weather :  the  China  or  Indian  pink 
is  propagated  from  feeds,  which  fhould  be  fown  upon  a  gentle  hot¬ 
bed  about  the  beginning  of  April,  and  in  about  three  weeks  or  a 
month  the  plants  will  be  up,  and  ftout  enough  to  remove ;  they 
Ihc  uld  then  be  taken  up,  with  a  ball  of  earth  to  their  roots,  and 
planted  in  a  bed  of  rich  mould,  at  about  three  inches  afunder,  and 
in  dry  weather  muft  be  frequently  watered  ;  after  which  they  will 
require  no  other  care  but  to  keep  them  clean  from  weeds  till  autumn, 
when  they  fliould  be  tranfplanted  to  the  borders  of  the  flower-garden, 
where  they  are  to  remain. 

PINNA  marina,  a  fpecies  of  fliell-fifli,  called,  by  way  of  diftinc- 
tion,  the  filk-worm  of  the  fea.  See  Plate  76,  fig.  20.  Pinna  ma¬ 
rina  is  a  name  given  to  feveral  forts  of  the  larger  mufcles. 

PINNACE,  a  fmall  veflel  navigated  with  fails  and  oars,  and 
carrying  generally  two  mads  ;  chiefly  ufed  as  a  fcout  for  intelligence, 
and  for  landing  of  men.  One  of  the  boats  belonging  to  a  great  man 
of  war,  ferving  to  carry  the  officers  to  and  from  thefliore,  is  alfo  call¬ 
ed  the  pinnace.  It  refembles  a  barge,  but  never  rows  more  than  eight 
oars,  whereas  a  barge  properly  never  rows  lefs  than  ten.  Pinnaces  are 
for  the  accommodation  of  the  lieutenants,  &c.  as  barges  are  for  admi¬ 
rals  and  captains  of  {hips  of  war. 

PINN  ACLE,  from  pinna,  or  pinnaculum ,  in  architecture,  the  top 
or  roof  of  a  houfe,  teiminating  in  a  point. 

PINT,  a  veflel  or  meafure  ufed  in  eltimating  the  quantity  of  li¬ 
quids,  and  even  fometimes  of  dry  things.  The  win  e-pint  is  faid  to 
contain  a  full  pound,  avoirdupois,  of  common  running  water ;  two 
pints  make  a  quart,  two  quarts  a  pottle,  two  pottles  a  gallon,  &c.  In 
the  Englirti  beer  meafure,  the  pint  is  the  eighth  part  of  a  gallon ;  con- 
fequemly  contains  35I  cubical  inches. 

PIONEER,  in  war,  a  labourer  employed  in  an  army,  to  fmooth 
the  roads,  pafs  the  artillery  along,  and  to  dig  lines  and  trenches,  mines, 
and  other  works. 

Our  regiments  of  infantry  and  cavalry  have  three  or  four  pioneers 
each,  provided  with  aprons,  hatchets,  faws,  fpades,  and  pick-axes. 
They  have  alfo  a  cap  with  a  leathern  crown,  and  a  black  bear-fkin 
front,  on  which  is  the  king’s  creft  in  white,  on  a  red  ground,  and 
the  number  of  the  regiment  on  the  back  part  of  the  cap. 

PIONY,  paonia,  in  botany,  a  genus  of  the  polyandria  digynia  clafs. 
The  flower  has  a  permanent  empalementy  compofed  of  five  concave, 
reflexed  leaves  ;  the  flower  has  five  large,  roundifh,  concave  petals, 
which  fpread  open,  and  a  great  number  of  fhort  hairy  ftamina,  with 
two,  three,  or  four,  oval,  eredt  hairy  germina  in  the  center,  having  no 
ftyles ;  the  germina  afterward  become  fo  many  oval,  oblong,  reflexed, 
hairy  capfules,  having  each  one  cell  opening  longitudinally,  containing 
leyeral  oval,  (hining  coloured  feeds,  fixed  to  the  furrows.  Refer  to 
Treatifeon  Gardening. 

PIP,  or  Pf.p,  pepia,  a  difeafe  among  poultry,  confirting  of  a  white 
thin  (kin,  or  film,  that  grows  under  the  tip  of  the  tongue,  and  hin¬ 
ders  their  feeding.  It  ufually  arifep  from  want  of  water,  or  from 
the  drinking  puddle- water,  or  eating  filthy  meat.  It  is  cured  by 
faff  mg  °ff  thC  fi*m  With  thC  finSers»  and  rubbing  the  tongue  with 

PIPE,  in  building,  Sec.  a  canal  or  conduit  ffirthe  conveyance  of 

water,  and  other  liquids. 

Pipes  for  water,  water-engines,  Sec.  are  ufually  of  lead,  iron, 
earth,  or  wood.  The  latter  are  commonly  either  oak  or  alder. 


1  hofe  of  iron  are  cart  in  the  forges  ;  their  ufual  length  is  about  two 
feet  and  a  half ;  feveral  of  thefe  are  commonly  faftened  together,  by 
means  of  foiir  ferews  at  each  end,  with  leather,  or  old  hat,  between 
them,  to  flop  the  water.  Thofe  of  earth  are  made  by  the  potters  • 
thefe  are  fitted  into  one  another,  one  end  being  always  made  wider  v 
than  the  other;  to  join  them  the  clofer,  and  prevent’  their  leaking 
they  are  covered  with  pitch  and  tow  ;  their  length  is  ufually  about  the 
fame  with  that  of  the  iron  pipes.  The  wooden  pipes  are  bored  with 
large  iron  augres  of  different  fizes,  fucceedingone  another  from  lefs  to 
larger ;  the  firft  pointed,  the  reft  formed  fpoon-wife,  increafing,  in  dia¬ 
meter,  from  one  inch  to  fix.  See  Boring  of  water-pipes.  They  are 
fitted  into  the  extremities  of  each  other,  and  are  fold  by  the  foot 
Leaden  pipes  are  of  two  kinds  ;  the  one  foldered,  the  other  not  folder! 
ed  :  for  the  conftru&ion  of  each  kind  whereof,  fee  Plumbery. 

'Pivz-ojfice,  is  an  office  wherein  a  perfon  called  the  clerk  of  tie  pipe, 
makes  out  leafes  of  crown  lands,  by  warrant  from  the  lord-treafurer' 
or  commiffioners  of  the  treafury,  or  chancellor  of  the  exchequer. 

Clerk  of  the  pipe  makes  up  all  accounts  of  fheriffs,  See',  and  gives 
the  accomptants  their  quietus  eft.  To  this  office  are  brought  all 
accompts  which  pafs  the  remembrancer’s  office,  and  remain  there ; 
that  if  any  ftated  debt  be  due  from  any  perfon,  the  fame  may  be  drawn 
down  into  the  great  roll  of  the  pipe ,  from  the  form  6f  which  he  derives 
his  name ;  upon  which  the  comptroller  iflues  out  a  writ,  called  the 
Summons  of  the  pipe,  for  recovery  thereof.  And  if  there  be  goods  or 
chattels,  the  clerk  then  draws  down  the  debt  to  the  lord  treafurer’s  re¬ 
membrancer,  to  write  eftreats  againft  their  lands. 

AH  tallies,  which  Vouch  the  payment  of  any  fum  contained  in 
fuch  accompts,  are  examined,  and  allowed,  by  the  chief Secondary  of  the 
pipe.  '  7  J 

Befides  the  chief  clerk,  and  his  deputy,  in  this  office  are  a  fir  ft 
and  fecond  fecondary,  fix  attorneys,  or  fworn  clerks,  and  a  comptroller, 
deputy,  and  clerk,  board-end  clerks,  and  bag-bearer. 

PIRATE,  Pyrate,  Proa,  or  Rover,  pirata,  a  perfon,  or  veflel, 
that  robs  on  the  high  feas  without  permiffion  or  authority  of  any 
prince  or  ftate.  See  the  article  Proa. 

When  a  pirate  enters  into  any  port  or  haven,  and  there  robs  a  mer¬ 
chant’s  fliip,  this  is  not  held  to  be  piracy,  becaufe  it  is  not  done  on  the 
high  fea  ;  but  it  is  a  robbery  at  the  common  law.  In  cafe  a  fliip  is 
riding  at  anchor  on  the  fea,  and  it  happens  that  the  mariners  or  feamen 
are  part  in  their  boat,  and  the -reft  on  fhore,  by  which  accident  none 
are  left  in  the  fliip ;  here,  if  a  pirate  fhall  attack  her,  and  commit  a 
robbery,  the  fame  is  piracy.  Neverthelefs,  the  taking,  by  a  fhip  at 
fea,  in  great  neceffity  of  vidtuals,  cables,  ropes.  Sec.  fuch  things  out 
of  another  veflel,  is  not  fo,  where  that  other  veflel  can  fpare  fuch  things, 
and  the  takers  pay  or  give  fecurity  for  them.  a 

PIROUETTE,  or  Pyrouet,  in  the  manege,  a  turn  or  circum¬ 
volution  which  a  horfe  makes,  without  changing  his  ground ;  his 
haunches  remaining  firm  in  the  center,  and  his  lhoulders  furniftiing 
and  deferibing  the  circle.  0 

PISCES,  in  aftronomy.  Refer  to  the  Syflem,  p.  253. 

PISCIS  in  aftronomy,  a  fmall  conftellation  of  the  fouthem 
hemifphere,  unknown  to  the  ancients,  and  invifible  to  us  in  thefe  nor¬ 
thern  regions.  It  contains  eight  ftars. 

PISTACHIA,  in  botany,  a  genus  of  plants,  whofe  fruit  is  an  ob¬ 
long,  pointed  nut,  about  the  fize  of  a  filberd  ;  including  a  kernel  of  a 
pale  greenifh  colour,  covered  with  a  reddilh  ikin.  It  is  the  produce 
of  a  large  tree,  with  winged  leaves  refembling  thofe  of  the  alh,  which 
grows  fpontaneoufly  in  the  eaftern  countries,  and  bears  the  colds  of 
our  own. 

Pijlachia  nuts  have  a  pleafant  fweetifh  un&uous  tafte,  refembling 
that  of  fweet  almonds ;  their  principal  difference  from  which  confifts 
in  their  having  rather  a  greater  degree  of  fweetnefs,  accompanied  with 
a  light  grateful  flavour  ;  and  in  being  more  oily,  and  hence  fomewhat 
more  emollient,  and  perhaps  more  nutritious.  They  have  been  rank¬ 
ed  among  the  principal  analeptics,  and  greatly  efteemed  by  fome  in 
certain  weakneffes  and  emaciations.  They  are  taken  chiefly  in  fub- 
ftance,  their  greenifh  hue  rendering  them  unlightly,  in  the  lorm  of  an 
emulfion.  They  are  very  liable  to  grow  rancid  inkeeping. 

PIS  I  E,  in  the  manege,  the  track  which  a  horfe  makes  upon  the 
ground  he  goes  over. 

PISTIL,  among  botanifts  denotes  the  female  organ  of  genera¬ 
tion  in  plants  ;  it  confifts  of  three  parts,  the  germen,  ftyle,  and 
ftigma  :  the  germen  fupplies  the  place  of  an  uterus  in  plants,  and  is 
of  various  fhapes,  but  always  fituated  at  the  bottom  of  the  piftil,  and 
contains  the  embryo-feeds  :  the  ftyle  is  a  part  of  various  forms  alfo, 
but  always  placed  on  the  germen :  and  the  ftigma  is  alfo  of  various 
figures,  but  always  placed  on  the  top  of  the  ftyle,  or,  if  that  be  want¬ 
ing,  on  the  top  of  the  germen. 

PIST  OL,  the  fmalleft  piece  of  fire-arms,  borne  at  the  faddle-bow, 
on  the  girdle,  and  in  the  pocket. 

PIS  1  OLE,  a  gold  coin  ftruck  in  Spain,  and  in  feveral  parts  of 
Italy,  Switzerland,  &c,  T  he  pifiole  has  it’s  augmentations  and  di¬ 
minutions,  which  are  quadruple  piftoles,  double  piftoles ,  and  half 
piftoles. 

PISTON,  embolus,  in  pump- work,  or  fucker,  is  a  ffiort  cylinder  of 
metal,  or  other  folid  fubltance,  fitted  exactly  to  the  cavity  of  the 
barrel  or  body  of  the  pump. 

PITS,  brine,  in  Worcefterfhire,  Cheffiire,  Sec.  are  the  wells  or 
pits  affording  the  fait  water,  out  of  which  they  extrad  the  fait.  All 
thefe  waters  contain  a  very  large  proportion  of  ftony  matter.  At 
Northwich,  in  Chefhire,  there  are  four  pits,  the  water  of  all  which 
(links  very  ftrongly  of  fulphur,  and  contains  fo  much  vitriol,  that  it 
will  turn  black  like  ink,  with  a  decodlion  of  galls;  yet  this  is  boiled 
into  a  very  fine  and  pure  kind  of  fait,  common  at  our  tables  under  the 
name  of  balket  fait,  and  having  no  fuch  properties. 

In  the  country  near  where  thefe  brine-pits  are,  the  inftruments  ufed 
in  boring  often  bring  up  fine  and  hard  fait ;  Co  that  they  give  proofs  of 
there  being  rocks  of  fait  in  many  places. 

The. 
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The  brine-pits  at  Weflon  near  Stafford  afford  a  brine  that  (links  like 
rotten  eggs  ;  this  turns  inflantly  to  ink  with  galls,  and  purges  and  vo¬ 
mits  violently,  if  taken  even  in  a  finall  quantity.  This  in  boiling  de- 
pofits  a  white  flaky  fand,  or  ftony  matter,  without  fmell  or  tadefaud 
the  fait  is  pure  and  fine. 

Pit  of  a  theatre,  all  that  fpace  between  the  amphitheatre  or  galleries, 
and  the  theatre  or  Aage;  called  by  the  ancients  orchefira  ;  and  by  the 
French,  parterre. 

PITCH,  a  tenacious  oily  fubflance,  drawn  chiefly  from  pines  and 
firs,  and  ufed  in  (hipping,  medicine,  and  various  other  arts:  or  it  is 
more  properly  tar,  infpillated  by  boiling  it  over  a  (low  fire.  See  the 
article  Pine. 

Pitch  acquires  different  names,  according  to  it’s  different  prepara¬ 
tions,  colours,  and  qualities  :  as  it  diftils  from  the  wood,  it  is  called 
barras  ;  but  afterwards  it  aflfumes  a  double  name,  the  fined  and  cleared 
being  called  galipot,  and  the  coarfer  marbled  barras.  Of  the  galipot 
is  made  what  is  called  white  pitch,  or  Burgundy  pitch,  which  is  nothing 
but  the  galipot  melted  with  oil  of  turpentine  ;  though  feme  will  have 
it  a  native  pitch,  diddling  from  a  refinous  tree  growing  in  the  moun¬ 
tains  of  Franche  Comte. 

Pitch ,  ointment  of,  in  medicine,  is  made  by  melting  tar  with  an 
equal  weight  of  mutton  fuet,  and  draining  the  mixture  whilft  hot :  this 
is  ufed  fometimes  as  a  digedive,  and  faid  to  be  particularly  ferviceable 
againd  fcorbutic  and  other  cutaneous  eruptions. 

Pitch,  pills  of  are  made  of  tar  mixed  with  fo  much  powdered 
liquorice,  or  other  fuch  powdered  matter  as  is  fufficient  to  render  it  of 
due  confidence  for  being  formed  into  pills. 

Pitch,  in  building,  denotes  the  angle  or  gable  end. 

If  the  length  of  each  rafter  be  three- fourths  of  the  breadth  of  the 
building,  the  roof  is  faid  to  be  true  pitch.  This  is  ufed  when  the 
covering  is  of  plain  tiles.  If  the  rafters  be  longer,  it  is  faid  to  be  a 
high  or  jharp  pitched  roof ;  if  (horter,  which  feldom  happens,  it  is  faid 
to  be  a  lew  or  fat-pitched  roof.  If  the  length  of  the  principal  rafters  be 
equal  to  the  breadth  of  the  building,  it  is  called  Gothic  pitch :  this  is 
ufed  when  the  covering  is  of  pantiles.  If  to  rule  as  a  pediment,  it  is 
faid  to  be  a  pediment  pitch.  The  perpendicular  height  of  this  pitch 
is  equal  to  f  of  the  breadth  of  the  building:  this  pitch  is  ufed  when 
the  covering  is  lead. 

PITCHING,  in  naval  affairs,  the  a£l  of  plunging  or  falling  head¬ 
long  into  a  fea,  when  the  wave,  by  which  the  lhip’s  fore-part  is 
lifted  up,  is  fuddenly  withdrawn  from  under  the  prow. 

Pitching  is  often  extremely  dangerous  to  a  vefle),  as  it  drains  both 
the  hull  and  the  mads  to  a  great  degree,  and  frequently  carries  away 
the  latter  by  a  violent  jerk. 

PITH,  in  vegetation,  the  foft  fpongy  fubdance  contained  in  the 
Central  parts  of  plants  and  trees.  As  the  fubdance  of  the  trunk  in 
trees,  fays  Boerhaave,  becomes  more  woody,  the  pith  is  compreded, 
and  ftraitened  to  fuch  a  degree,  that  it  wholly  difappears  It  is  plain 
from  this,  that  the  office  of  the  pith,  in  vegetation,  cannot  be  very 
great,  fince  it  is  not  of  perpetual  duration.  By  it’s  fpongy  dru£lure, 
it  feems  fitted  to  receive  any  fuperflitous  moidure  that  might  tranfude 
through  the  pores  of  the  woody  fibres.  If  by  the  excefs  of  fuch 
moidure,  or  from  any  other  caufe,  it  happens  to  rot  and  perifh,  as 
frequently  happens  in  elms,  the  tree  is  found  to  grow  full  as  well  with¬ 
out  it ;  a  proof  it  is  of  no  effenttal  ufe  in  vegetation. 

PITUITA,  or  phlegm,  one  of  the  four  vifeid  humours  found  in 
the  bodies  of  animals,  on  which  their  temperament  is  fuppofed  to 
depend  :  it  is  thought  to  be  the  prevailing  humour  in  cold,  heavy,  flow 
people,  inclined  to  lerioufnefs  and  ftudy  ;  as  the  bile  is  in  thofe  inclin¬ 
ed  to  war,  Sec.  v 

PITUITARY  gland,  is  the  gland  in  the  brain,  fomewhat  difficult 
to  be  feen  without  removing  it  out  of  it’s  place  ;  and  of  a  Angular 
kind  of  fubdance,  which  feems  to  be  neither  medullary  nor  glandular. 
In  figure,  it  is  tranfverfely  oval  or  oblong,  and  in  the  lower  part  in 
feme  fubje&s  it  is  divided  by  a  fmall  notch  with  two  lobes,  like  a 
kidney  bean.  See  Plate  14 7,  fig.  1,  N°  6. 

It  is  of  the  fize  of  a  very  large  pea,  and  is  placed  in  the  fella  of  the 
os  fphenoides,  under  the  infundibulum,  wherewith  it  communicates  ; 
and  covered  by  the  pia  mater  as  by  a  bag  ;  receiving  a  lympha.  or  juice, 
which  the  infundibulum  derives  trom  the  plexus  choroides,  and  pineal 
gland  ;  and  from  this  lympha  does  the  gland  ltfelf  take  it’s  name,  it 
alfo  filtrates  a  juice  itfelf ;  feparating  from  the  blood  a  white  liquor, 
very  fubtile,  and  apparently  very  fpiruuous. 

Pituitary  membrane,  is  that  which  lines  the  whole  internal  nares, 
the  cellular  convolutions,  the  concha;,  the  fidesof  thefeptum  narium, 
and,  by  an  uninterrupted  continuation,  the  inner  furface  of  the  finus 
frontales  and  maxillares,  and  of  the  du£!us  lacrymaies,  palatini,  and 
fphenoidales.  It  is  likewife  continued  down  from  the  nares  to  the 
pharynx,  feptum  palati,  &c. 

PIVOT,  or  Pevot,  a  foot  or  (hoe  of  iron,  or  other  metal,  ufually 
conical,  or  teminating  in  a  point,  whereby  a  body,  intended  to  turn 
round,  bears  on  another  fixed  at  red,  and  performs  it’s  circumvolu¬ 
tions.  Th t  pivot  ufually  bears  or  turns  round  in  a  foie,  or  piece  of 
iron  or  brafs,  hollowed  to  receive  it. 

PLACARD,  or  Placart,  among  foreigners,  fignifies  a  leaf  or 
(beet  of  paper,  dretched  out,  and  applied  on  a  wall  or  pod,  contain¬ 
ing  edi£ts,  regulations,  &c.  Among  us,  placard  fignifies  a  licence, 
whereby  a  perfon  is  permitted  to  ufe  unlawful  games,  &c. 

PLACE,  locus,  in  philofophy,  .a  mode  of  fpace,  or  that  part  of 
immoveable  fpace  which  any  body  pofleffes.  See  the  article  Space. 

Place  is  to  fpace  or  expanfion,  fays  Mr.  Locke,  as  time  is  to  du¬ 
ration.  Our  idea  of  place  is  nothing  but  the  relative  pofition  of  any 
thing  with  reference  to  it’s  didance  from  fome  fixed  and  certain 
points.  Whence  we  fay,  that  a  thing  has  or  has  not  changed  place, 
when  it’s  didance  either  is  or  is  not  altered  with  refpeft  to  thofe 
bodies  with  which  we  have  occafion  to  compare  it.  That  this  is  fo, 
continues  that  great  philofopher,  we  may  eafily  gather  from  hence, 
that  we  have  no  idea  of  th z  place  of  the  univerfe,  though  we  have  of 
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all  it’s  parts.  To  fay  that  the  world  is  fomewhere,  means  no  more 
than  that  it  does  ex  id  :  however,  the  word  place  is  fometimes  taken  to 
(ignify  that  fpace  which  any  body  takes  up  ;  and  in  this  fenfe,  ac¬ 
cording  to  the  fame  author,  the  univerfe  may  be  conceived  in  a  place-, 
but  he  thinks  that  this  portion  of  infinite  fpace  poflelfed  by  the  material 
world,  might  more  properly  be  called  extenfion. 

Aridotle,  and  his  followers,  conceive  place  to  be  the  immoveable 
and  contiguous  concave  furface  of  an  ambient  body  ;  fo  that,  as  Mr. 
Boyle  obferves,  it  is  a  kind  of  veil'd,  which  every  way  contains  the 
body  lodged  in  it-;  only  with  this  difference,  that  a  veflei  is  a  kind 
of  moveab!e^>/rtcf  .•  hence  it  has  been  ufually  affirmed,  that' what  is 
in  no  place,  is  not  at  all:  yet  it  appears  not,  fays  the  lad  mentioned 
author,  how  the  outermofl  heaven  can  be  called  a  place,  fince  thefe 
philqfophers  aderting  the  world  to  be  finite,  mud  grant  there  is  no 
ambient  body  without  it  to  contain  it  ;  and  if  the  outer  heaven  fhould 
be  impelled  by  the  power  ot  God  in  a  (trait  line,'  this  or  that  way, 
there  would  enfue  a  motion  without  a  change  o i place  ;  for  the  outer- 
mod  heaven,  which  was  in  none  before,  does  not  by  It’S  progreflion 
come  to  be  contained  by  a  new  ambient  body  ;  and,  in  this  cafe, 
even  according  to  the  favourers  of  Aridotle,  who  approve  Des  Cartes’ 
definition  of  local  motion,  the  world  may  be  faid  to  remove  without 
changing  place;  for  it  does  not  pafs  from  die  neighbourhood  of  feme 
bodies  to  that  of  others;  fince  comprising  all  bodies,  and  yet  being 
bounded,  there  is  no  body  for  it  to  leave  behind,  nor  any  beyond  for 
it  to  approach.  See  the  article  Motion. 

Aridotle  divides  fpace  into  external  and  internal  ;  the  firfl,  being 
that  already  confidered,  includes  or  contains  the  body  ;  and  the  other, 
that  fpace. or  room  which  the  body  contains.  But  Sir  lfaac  Newton 
better  and  more  intelligibly  didinguidtes  place  into  abfolute  and  re¬ 
lative ;  abfolute  or  primary. place  being  that  part  of  infinite  and  im¬ 
moveable  fpace  which  a  body  poddies ;  and  relative  or  fecondary 
place  being  the  fpace  it  poflelles,  confidered  with  regard  to  the  other 
adjacent  bodies. 

Excentric  Place  of  a  planet,  in  it's  orbit ;  fee  P,  in  Plate  7, 
fig.  22.  . 

Heliocentric  and  Geocentric  Place.  See  R ,fig.  22. 

Place,  in  War,  a  general  name  for  all  kinds  of  fortrefles  where  a 
party  may  defend  themfelves :  thus,  1.  A  flrong  or  fortified  place,  is 
one  flanked,  and  covered  with  baflions.  2.  A  regular  place,  one 
whofe  angles,  (ides,  baflions,  and  other  parrs,  are  equal  ;  and  this  is 
ufually  denominated  from  the  number  of  it’s  angles,  as  a  pentagon, 
hexagon,  &c.  3.  Irregular  place,  is  one  whofe  Tides  and  angles  are 

unequal.  4.  Place  of  arms,  is  a  flrong  city  or  town  pitched  upon 
for  the  chief  magazine  of  an  army  ;  or  in  a  city  or  garrifen,  it  is  a 
large  open  fpot  of  ground,  ufually  near  the  center  of  the  place,  where 
the  grand  guard  is  commonly  kept,  and  the  garrifen  holds  it’s  ren¬ 
dezvous  at  reviews  ;  and  in  cafes  of  alarm  to  receive  orders  from  the 
governor.  5.  Place  of  arms  of  an  attack,  in  a  fiege,  is  a  fpacious 
place  covered  from  the  enemy  by  a  parapet  or  epaulement,  where  the 
foldiers  are  pofled  ready  to  fuflain  thofe  at  work  in  the  trenches 
againd  the  foldiers  of  the  garrifen.  See  Plate  92,  fig.  2i,  N°  2, 
lift-  g-  g-  and  Plate  97,  fig.  38,  I.  Place  of  arms  particular,  in  a 
garrifen,  a  place  near  every  baflion  where  the  foldiers,  fent  from  the 
grand  placebo  the  quarters  affigned  them,  relieve  thofe  that  are  either 
upon  the  guard  or  in  fight.  7.  Place  of  arms  without,  is  a  place. 
allowed  to  the  covert-way  for  the  planting  of  cannon,  to  oblige  thofe 
who  advance  in  their  approaches  to  retire.  8.  Place  of  arms  in  a 
camp,  a  large  place  at  the  head  of  the  camp  for  the  army  to  be  ranged 
in  and  drawn  up  in  battalia.  There  is  alfo  a  place  for  each  particular 
body,  troop,  or  company,  to  alTemble  in.  See  Camp,  Troop,  &c. 

Place,  in  logic  and  oratory,  denotes  the  feat  or  fource  of  ah  argu¬ 
ment,  of  which  there  are  two  kinds,  inartificial  and  artificial ;  the  firfl 
is  the  place  of  teflimony,  authority,  &c.  the  fecond,  that  of  reafen,  as 
when  we  argue  from  univerfals,  caufes,  &c. 

PLACEN  TA,  in  anatomy,  a  foft  roundifh  mafs  found  in  the 
womb  of  pregnant  women  ;  which,  from  it’s  refemblance  to  the  liver, 
was  called  by  the  ancients  hepar  uterinum,  the  uterine  liver. 

The  number  ot  placentte  in  human  fubjecSls,  anfwers  to  that  of 
the  feetufes ;  and  as  thefe  are  ufually  Tingle,  the  placenta  is  ufeally  To 
too:  but  when  there  are  too  or  .more  foetufes,  there  are  always  as 
many  placenta;  yet  in  this  cafe  they  often  cohere  together  To  as  to 
Teem  but  one  ;  but  even  in  this  cafe,  their  veflels  do  not  communi¬ 
cate  from  one  to  the  other. 

The  placenta  is  about  eight  or  nine  inches  in  diameter,  and  about 
an  inch  in  thickneTs.  It’s  convex  and  fpongy  part  is  connected  to 
the  uterus,  by  means  of  a  very  thin  and  fine  membrane,  which  is 
reticulated,  villofe,  and  continuous  with  the  chorion.  It’s  concave 
part  is  turned  towards  the  foetus,  and  fhews  a  multitude  of  very  large 
veflels  :  it  is  joined  to  the  navel-dnng,  and  furrounded  with  a  Tmooth 
membrane  from  the  chorion  and  amnios.  It  has  no  certain  part  of 
the  uterus  to  adhere  to;  but  is  ufually  fixed  to  it’s  bottom.  It’s 
fubdance,  according  to  Ruyfch  and  Heifler,  is  truly  vafcular,  or 
compofed  felely’and  mtirely  of  the  umbilical  veins  and  arteries,  in¬ 
terwoven  in  a  very  curious  manner. 

The  ufe  of  the  placenta  is,  together  with  the  chorion,  to  abferb  the 
nutritious  juices  from  the  mother’s  uterus,  as  the  inteflines  do  the 
chyle  ;  and  finally  to  tranfmit  it  to  the  foetus,  by  means  of  the  umbi¬ 
lical  veins.  And  it  probably  ferves  to  refund  again  to  the  parent,  the 
blood  and  urine,  of  the  foetus,  by  the  umbilical  arteries.  See  Plate  80, 
fig.  16,  lift,  a  a. 

PLAFOND,  or  Platfond,  in  archittdlure,  the  ceiling  of  a 
room,  whether  it -be  flat  or  arched;  lined  with  laths  and  plaifter, 
and  fometimes  alfo  enriched  with  paintings  &c.  See  Cieling. 
The  word  is  alfo  more  particularly  ufed  for  the  bottom  of  the  pro- 
jeiflure  of  the  larmier  of  tiie  corniche  ;  called  alfo  the  SOFFIT. 

PLAGIARY,  in  philology,  author-theft;  or  the  practice  of  pur¬ 
loining  other  people’s  works,  and  putting  them  off  for  a  man’s  own. 
Plagiary ,  implies  either  the  thief  ox  theft ;  plagiafifm ,  the  theft  only. 

18  I  Did!  ionary- 
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Di£tionary-writers,  &c.  are  exempt  from  the  charge  of  plagiarifm  ; 
fince  their  occupation  is  not  pillaging,  but  collecting  contributions, 
for  which  they  derive  their  authority  from  the  practice  of  their  pre- 
deceflbrs  of  all  ages  and  nations.  Quotations  being  avowed  are  no 
plagiary. 

rLAGIURl,  in  natural  hiflory,  the  name  of  one  of  the  great 
dalles,  or  families  of  filh:  the  tail  is  placed  horizontally;  they  re- 
fpire  by  means  of  lungs,  and  have  ufually  a  double  filtule  in  the  head  ; 
they  are  viviparous,  and  the  males  have  a  penis  and  tefles,  the  fe¬ 
males  the  vulva,  ovaria,  mamma,  &c.  and  they  bring  up  their  young 
with  milk.  Under  this  clafs  are  comprehended  the  following  ge¬ 
nera  :  the  phyfeter,  delphinus,  baltena,  monodun,  catadon,  and  thri- 
chechus  ;  which  articles  fee. 

PLAGUE,  a  mod  acute  fever,  arifing  from  a  poifonous  miafma, 
brought  from  Oriental  countries,  which  unlefs  it  is  immediately  ex¬ 
pelled  out  of  the  body,  by  the  (Length  of  the  vital  mbtions,  by  buboes 
and  carbuncles,  proves  fatal. 

In  this,  as  well  as  in  mod  contagious  difeafes,  fays  Hoffman,  the 
venomous  miafma  is  fwallowed  with  the  air,  and  infinuates  itfelf 
into  the  falival  juice  ;  whence  it  aflaults  the  head,  brain,  nerves,  and 
animal  fpirits ;  producing  a  torpor  in  the  head,  a  heavinefs,  ibepi- 
nefs,  a  violent  pain,  a  ftupor  of  the  fenfes,  a  forgetful nefs,  inquie¬ 
tude,  watching,  and  lofs  of  flrength.  From  the  fauces  it  proceeds  to 
the  Itomach,  creating  a  loathing  of  food,  naufeas,  anxiety  of  the  pre- 
cordia,  cardialgia,  attended  with  fainting,  reaching  to  vomit,  and 
vomiting  itfelf.  Hence  it  proceeds  to  the  membrane^  of  the  fpinal 
marrow,  the  coats  of  the  arteries,  producing  horrors,  a  languid, 
fmall,  contradled ,  quick  pulfe,  and  even  fainting.  All  which  are 
generally  figns  and  fymptoms  of  the  plague ,  which  are  of  a  more  vio¬ 
lent  and  quick  operation  in  proportion  to  the  virulence  of  the  pefli- 
lential  miafma.  This  difeafe  differs  from  other  contagious,  malig¬ 
nant,  and  eruptive  fevers,  becaufe  it  is  the  mod  acute,  and  fome- 
times  kills  on  the  fird,  and  fometimes  on  the  fecond  day.  In  our 
climate  it  is  not  epidemic  or  fporadic,  from  a  bad  way  of  living,  or 
an  unhealthful  air,  but  happens  when  it  is  mod  falutary,  from  con¬ 
tagion  alone,  and  is  imported  from  hot  countries  where  this  difeafe 
rages.  It  will  not  only  abate  by  intenfe  cold,  but  be  perfectly  ex- 
tinguidted  :  wherefore  in  a  cold  feafon  and  very  cold  countries,  it 
either  does  not  appear  at  all,  or  in  a  very  mild  degree  ;  whereas  if 
the  climate  is  hot,  it  is  not  only  mod  violent,  but  molt  common. 

A:1  plagues  are  not  of  the  fame  nature,  but  vary  according  to  dif- 
ferent  conliitutions  and  circumdances ,  but  all  who  have  written  of 
the  plague  uni  vet  Tally  agree,  that  ipongy  and  porous  bodies,  of  an 
obefi  habit,  of  a  (anguine  and  phlegmatico  fanguine  conditution, 
women,  young  per  funs  and  children,  perfons  of  a  timid  difpolition, 
that  are  poor  live  hard,  or  are  given  to  luxury,  and  fit  up  late  at 
night,  ate  more  apt  to  be  affliCted  with  this  difeale  than  the  drong 
and  intrepid,  lean,  nervous,  endued  with  large  vefl'els,  men,  old  per¬ 
form  obnoxious  to  the  haemorrhoidal  flux,  and  who  have  iflues  and 
open  ulcers.  Nothing  brings  on  this  didetnper  foorter  than  fear,  a 
dread  of  death,  and  a  conflernation  of  tire  mind.  If  the  pedilential 
poifon  is  not  expelled  to  the  external  parts,  it  is  certainly  fatal ;  nor 
is  this  to  be  done,  according  to  Hoffman,  as  in  other  fevers,  by  large 
fweats,  by  dools,  by  a  flux  of  urine,  by  bleeding  at  the  nofe,  either 
natural  or  artificial  :  for  thefe  threaten  dedrudion.  The  falutary 
and  critical  excretion,  which  perfedtly  folves  the  pedilential  difeafe,  is 
by  tumors  in  the  furface  of  the  body,  not  otherwife  than  the  eryfipe- 
las,  between  the  third  and  fourth  day,  and  the  fooner  the  better,  be¬ 
caufe  then  the  fymptoms  are  mitigated.  That  there  is  poifon  con¬ 
tained  in  thefe  tumors  appears  from  hence,  that  if  the  furgeon  opens 
any  of  the  tumors  with  his  lancet,  and  then  bleeds  a  found  man  with 
the  fame,  he  will  be  immediately  feized  with  the  plague.  The  pef- 
iilential  tumors  are  of  two  kinds  ;  the  fird  arifes  in  the  glandulous 
places,  mod  commonly  in  the  groin  and  arm-pits;  fometimes  in  the 
parotid  and  mammary  glans,  as  alfo  the  lower  maxillary,  and  in 
thofr  near  the  afpera  arteria. 

The  other  fort  is  the  anthrax,  or  carbuncle*  and  is  already  treated 
of  under  the  article  Carbuncle. 

As  in  the  fmall-pox  the  management  confids  in  clearing  the  primas 
vise  in  the  beginning,  in  regulating  the  fever,  and  in  promoting  the 
natural  difcharges;  fo  in  the  plague ,  the  fame  indications  will  take 
place.  When  the  fever  is  very  acute,  a  cool  regimen  is  neceffary  : 
btit  when  the  pulfe  is  languid,  and  the  heat  not  exceflfive,  moderate 
cordials  mud  be  ufed.  The  mod  gentle  emetics  may  be  given  ;  the 
bed  is  ipecacuanha,  if  the  domach  or  bowels  are  not  inflamed,  for  in 
that  cafe  certain  death  may  be  expefted.  In  France  they  bleed  about 
twelve  ounces  on  the  fird  day,  and  then  four  or  five  ounces  every  two 
hours  after.  This,  they  fay,  had  extraordinary  fuccefs  with  the  af- 
fidaxice  only  of  cooling  ptifans,  and  fitch  like  drinks,  which  they 
gave  plentifully  at  the  fame  time.  Sydenham  advifes,  that  fweating 
be  continued  without  intermiflion.  Dr.  Mead  recommends  an  in- 
fttfion  of  Virginia  fnake- root  in  boiling-water,  as  the  mod  proper 
fttdqrific ;  or  for  want  of  that,  fome  other  w'arm  aromatic,  with  the 
addition  of  about  a  fourth  part  of  aqua  thertacalis.  Thofe  who  are 
obliged  to  be  near  the  fick,  mud  take  care  that  the  miafmata  do  not 
approach  the  vital  juices,  nor  yet  the  falival,  to  which  purpofe  phy- 
ftcians  recommend  frequent  fpitting,  apd  wafhing  the  mouth  with 
vinegar  or  wine,  or  fnuffingthem  up  the  nofe.  The  efficacy  will  be 
dill  greater,  if  they  are  imbued  with  rue,  or  citron-rind.  It  will  be 
likewife  proper  to  get  a  few  fpoonfuls  of  Rhenrfh-wine,  or  Bezoar- 
dic  vinegar  diluted  with  water  or  wine,  and  fo  take  them.  The 
Turks  deal  much  in  the  juice  of  lemons.  Externally  many  recom¬ 
mend  the  ufe  of  iflues,  becaufe  the  matter  of  the  miafma  is  wont  to 
adhere  to  the  ferous  part  of  the  blood,  and  to  be  brought  by  the 
ftrength  of  nature  to  the  place  where  the  iffue  is  made.  When  the 
plague  isya&ually  begun,  and  the  body  is  coflive,  a  gentle  clyfler 
fhould  be  ufed.  Then  a  fweat  fliould  be  promoted  twenty-four 
hours  at  lead,  that  the  poifon  may  exhale  and  pafs  through  the  lkin  ; 


and  epithems  to  the  heart  will  not  he  without  benefit :  they  may  be 
made  of  theviac,  exprefled  oil  ot  nutmegs,  camphor,  fjffron,  cattor, 
and  balfam  of  Peru.  Langius  recommends  bleeding  alter  fweating: 
but  above  all  acids  are  highly  praifed,  fitch  as  jtnee  of  citrons,  Se- 
ville-oranges,  lemons,  vinegar,  See.  When  the  llrength  ot  the  dif¬ 
eafe  is  vanquifhed,  gentle  laxatives  will  be  proper  to  expel  the  fordes 
during  the  courfe  of  the  difeafe.  Mindererns  aflerrs,  that  unlefe 
alexiterials  be  given  twenty-four  hours,  all  medicines  are  vain. 

Fernelius  gives  us  an  account  of  a  plague,  or  murrain,  in  1514, 
which  invaded  no  creatures  but  cats.  Dtonyfius  Halicarnailetis 
mentions  a  plague ,  which  attacked  none  but  maids  ;  and  that  which 
raged  in  the  time  of  Gentilis,  killed  fcarce  any  women,  and  very  lew 
but  lufly  men.  Baterus  mentions  another  plague ,  which  ftfiTattked 
none  but  the  younger  fort ;  and  we  have  indances  of  the  fame  kind 
of  a  later  Handing.  Cardan  fpeaks  of  a  plague  at  Bal'd,  with  which 
the  Switzers,  and  not  the  Italians,  Germans,  or  French,  were  in¬ 
fected;  and  Job.  Utenhovius  takes  notice  of  a  cruel  plague  at  Co¬ 
penhagen,  which  though  it  raged  among  the  Danes,  fpared  the  Ger¬ 
mans,  Dutch,  and  Englifh,  who  went  with  all  freedom,  and  without 
the  lead  danger,  to  the  houfes  of  the  infedted. 

Plague- water,  aqua  epidemica,  a  compound  water  of  the  (hops, 
diddled  from  mint,  rol'emary,  angelica  roots,  &C.  ■ 

PLAIN,  planus,  denotes  in  general  any  thing  fmooth,  even,  or 
obvious,  and  fo  Hands  oppofed  to  rough,  laboured,  and  enriched. 

,  Plain  figure,  in  geometry,  is  an  uniform  furface,  from  every 
point  of  whofe  perimeter  right-lines  may  be  drawn  to  every  other 
point  in  the  fame.  Plain  angle,  is  an  angle  contained  under  two 
lines,  or  furfaccs,  in  contradiftindtion  to  a  foiid  angle.  Plain  tri¬ 
angle,  is  a  triangle  included  under  three  right  lines,  or  furfaces,  in 
oppofition  to  a  fpherical  and  mixed  triangle.  Plain  trigonometry,  is 
the  dodtrine  of  plain  triangles,  their  meafures,  proportions,  Sec.  See 
the  article  Trigonometry. 

Plain  failing.  Refer  to  Syflcm  of  Navigation. 

Plain,  in  heraldry,  fometimes  denotes  the  point  of  the  fhielU 
when  cooped  fquare ;  apart  remaining  under  the  fquare,  of  a  dif¬ 
ferent  colour  or  metal  from  the  Ikield.  This  has  been  fometimes 
tiled  as  a  mark  of  baflardy,  and  called  champaign* ,  for,  when  the 
legitimate  defeendants  of  baflards  have  taken  away  the  bar,  fillet,  or 
traverfe  borne  by  their  fathers,  they  are  to  cut  the  point  of  the  (hield 
with  a  different  colour  called  plain. 

PLAINTIFF,  in  law,  a  perfon  who  files  or  complains  in  an 
affize  or  adtion  perfonal,  as  of  debt,  trefpafs,  deceit,  detinue,  See. 
Plaintiff  Hands  oppofed  to  defendant. 

PLAlSE,  a  fpecies  of  the  pleuronedtes,  a  flat  fifh,  with  fmooth 
Tides,  a  fptne  near  the  anus,  and  the  eyes  and  fix  tubercles  placed 
on  the  right  fide  of  the  head :  it  is  fumewhat  larger  than  the  flouts 
der. 


PLAN,  in  general,  denotes  the,reprefentation  of  fomething  drawn 
on  a  plane :  fuch  are  maps,  charts,  ichnographies,  &c.  The  term 
plan,  however,  is  particularly  ufed  for  a  draught  ot  a  building,  fuch 
as  it  appears,  or  is  intended  to  appear,  on  the  ground  ;  lhewmg  tire 
extent,  d'vtfion,  and  diftribution  of  it’s  area,  or  ground-plot,  into 
apartments,  rooms,  padages,  &c. 

A  geometrical  plan  is  that,  wherein  the  foiid  and  vacant  parts  are 
reprefented  in  their  natural  proportions.  The  raifed  plan  of  a  build¬ 
ing  is  the  fame  with  what  is  otherwife  called  an  elevation  or  ortho¬ 
graphy.  A  perfpedtive  plan  is  that  exhibited  by  degradations  or  di¬ 
minutions,  according  to  the  rules  of  perspective. 

PLANCHIER,  or  Plancerk,  in  arch  1  te&ure,  the  under  part 
of  the  corona,  or  drip,  making  the  fuperior  part  of  the  corniche, 
between  two  cymatiums-i 

PLANE,  planum,  in  geometry,  denotes  a  plain  furface,  or  one 
that  lies  evenly  between  it’s  bounding  lines :  and  as  a  right  line  is 
the  fhortefl  extenfion  from  one  point  to  another,  fo  a  plane  furface 
is  the  ihortefl  extenfion  from  one  line  to  another. 

In  adronomy,  conics,  &c.  the  term  plane  is  frequently  ufed  for  an 
imaginary  furface,  fuppofed  to  cut  and  pafs  through  foiid- bodies; 
and  on  this  foundation,  is  the  whole  doctrine  of  conic  fedtions  built. 

Plane,  inclined .  Refer  to  Syflem  of  Mechanics.  And  for 
afeent  of  bodies  on  inclined  planes,  fee  the  article  Ascent. 

Plane,  in  joinery,  Sec.  denotes  an  edged  inflruinent,  ufed  to 
pare  or  (have  woods  fmooth,  even,  Sec. 

It  confids  of  a  piece  of  wood  very  fmooth  at  the  bottom,  ferving 
as  a  dock,  or  ftiaft;  in  the  middle  wbereof  is  an  aperture,  through 
which  paifes  a  fleel  edge,  or  chill'd,  obliquely  placed*  and  very  (harp, 
which  takes  off  the  inequalities  ot  the  wood  it  is  flici  along. 

The  plane  acquires  various  names  according  to  it’s  various  forms, 
fizes,  and  ufes ;  as  the  Jack-plane ,  which  is  about  eighteen  inches 
long,  and  is  that  commonly  fird  ufed ;  the  edge  of  it’s  iron  is  not 
ground  flrait,  but  rifes  with  a  convex  arch  in  the  middle,  to  bear 
being  fet  the  ranker  ;  it’s  ufe  being  to  take  off  the  greater  irregula¬ 
rities  of  the  dud’,  and  to  prepare  it  for  the  Long  plane,  which  is  about 
two  feet  in  length,  and  fmooths  the  work  after  the  rough  duff  is 
taken  off  by  the  former.  This  prepares  the  work  for  the  jointer,  if 
for  the  edges  of  a  board  ;  or  for  the  Smoothing  plane,  which  is  fliort 
and  ftnall,  being  about  Ex  or  feven  inches  in  length,  it’s  iron  fine; 
it  takes  off  the  great  irregularities  left  by  the  Fore-plane.  Th c  Jointer 
is  the  longed  of  all,  being  about  fix  inches  longer  than  the  long  plane ; 
it’s  edge  very  fine,  not  danding  out  above  a  hair’s  breadth  ;'  it  comes 
after  the  fmoothing- plane,  and  is  chiefly  intended  to  lhoot  the  edge  of 
a  board  perfectly  (trait  for  joining  fmooth  tables,  &c.  The  Rabbet- 
plane  is  ufed  to  cut  the  upper  edge  of  a  board,  flrait  or  fquare,  down, 
into  the  duff,  fo  as  the  edge  of  another;  cut  after  the  fame  manner, 
may  join  with  it  on  the  fquare:  it  is  alio  ufed  to  (trike  falcias  in 
mouldings.  It’s  iron  is  full  as  broad  as  it’s  dock,  that  the  angle 
may  cut  (trait ;  and  it  delivers  it’s  (havings  at  the  Tides,  not,  I  ke  the 
others,  at  the  top.  The  Plow,  a  narrow  rabbet  plane,  with  the  ad¬ 
dition  of  tyvo  flaves,  whereon  are  (boulders,  and  on  the  lhoulders  a 

fence. 
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fence.  It’s  ufe  is  to  plow  a  narrow  fquare  groove  oh  the  edge  of  a 
board,  &C.  Moulding-planes,  called  alfo  horje-planes  ;  of  thefe  there 
are  various  kinds,  accommodated  to  the  various  forms  and  profiles 
of  the  mouldings  ;  fuch  are  th t  round-plane,  the  hollow,  the  O  G,  the 
fnipe’s- bill,  &c.  which  are  all  of  feveral  fizes,  from  half  an  inch  to 
an  inch  and  a  half. 

PLANETS.  For  an  account  of  their  nature,  motion,  revolu¬ 
tions,  phenomena,  &c.  refer  to  Syftem  of  Astronomy,  p.  260, 
&  feqq. 

PLANETARIUM.  See  the  article  Orrery,  in  Syftem  of 
Astronomy,  p.  267. 

PLANETARY,  fomething  that  relates  to  the  planets.  In  this 
fenfe,  we  fay,  planetary  worlds, planetary  inhabitants, planetary  fyftem, 
planetary  globe,  planetary  hours,  days,  &tc. 

Planetary  years,  the  periods  of  time  wherein  the  feveral 
planets  make  their  revolutions  round  the  fun,  or  earth. 

As  from  the  proper  revolution  of  the  fun,  the  folar  year  takes  it’s 
original;  fo  from  the  proper  revolutions  of  the  reft  of  the  planets 
about  the  earth,  fo  many  forts  of  years  do  arife  ;  viz.  the  Saturnian 
year,  which  is  defined  by  29  Egyptian  years,  174  hours  58  minutes, 
equivalent  in  a  round  number  to  30  folar  years.  The  Jovial  year, 
Containing  317  days  14  hours  59  minutes.  The  martial  year,  con¬ 
taining  321  days  23  hburs  31  minutes.  For  Venus  and  Mercury, 
as  fheir  years,  when  judged  of  with  regard  to  the  earth,  are  almoft 
equal  to  the  folar  year;  they  are  ufually  eftimated  frhm  the  fun, 
the  true  center  of  their  motions  :  in  which  cafe,  the  former  is  equal 
to  224  days  16  hours  40  minutes  ;  the  latter  to  87  days  23  hours 
14  minutes. 

PLAN ILOQUY,  a  plain  difcourfe. 

PLANIMETRY,  that  part  of  geometry  which  confiderslines  and 
plain  figures ;  without  any  confideration  of  heights  or  depths  ;  and 
is  performed  wbh  thefquares  of  long  meafures,  as  fquare  feet,  &c. 

PLANISPHERE,  a  projection  of  the  fphere,  and  the  feveral  cir¬ 
cles  thereof,  on  a  plane  ;  as  upon  paper,  or  the  like.  In  this  fenfe, 
maps  of  the  heavens  and  the  earth,  wherein  are  exhibited  the  me¬ 
ridians,  and  other  circles  of  the  fphere,  are  called  planifpheres. 

Planisphere  is  an  aftronomical  inftrument,  ufed  in  obferviqg 
the  motions  of  the  heavenly  bodies  ;  confiding  of  a  projection  of  the 
celeftial  fphere  upon  a  piane,  reprefenting  the  ftars,  conftellations, 
&c.  in  their  proper  fituations,  diftances,  &c. 

Ufe  of  tlx  Planisphere,  i.  To  reprefent  the  face  of  the  hea¬ 
vens  for  any  day  and  hour :  find,  on  the  lelfer  moveable  plate,  the 
month  and  day  propofed,  and  turn  the  plate  till  the  given  day  ot  the 
month  ttand  againft  the  hour  and  minute  required ;  and  the  plate 
will  then  reprefent  the  face  of  the  heavens,  by  lhewing  what  ftars 
are  then  riling  in  the  meridian,  or  what  fetting.  2.  To  know  at 
what  hour  and  minute  any  (tar  rifes  or  fets,  &c.  1  urn  the  move- 

able  plate,  till  the  given  ftar  reaches  the  horizon,  eaft  or  weft,  and 
againft  the  given  day,  on  the  moveable  plate,  is  the  hour  and  minute 
en  the  exterior  or  immoveable  one  :  and  in  the  fame  manner  may 
molt  of  the  problems  ufually  relblvedby  the  celeltial  globe,  be  de¬ 
termined. 

PLANT,  plants,  is  defined  to  be  an  organical  body,  deftitute  of 
fenfe  and  fpontaneous  motion,  adhering  to  another  body  in  fuch  a 
manner  as  to  draw  from  it  it’s  nourifhment,  and  having  power  of 
propagating  itfclf  by  feeds.  A  plant  conlifts  of  root,  ltalk,  leal, 
flower,  and  fruit. 

Plant  and  vegetable  are  pretty  nearly  fynonymous  terms,  every 
plant  being  a  vegetable. 

The  root,  or  part  whereby  plants  are  connected  to  their  matrix, 
and  by  which  they  receive  their  nutritiousjuice,  conlifts  of  an  infinite 
number  of  abforbent  velfels,  which  being  dilptrfed  through  the  in- 
terltices  of  the  earth,  attiaCt  or  imbibe  the  juices  of  the  fame  ;  con¬ 
sequently,  every  thing  in  the  earth  that  is  dilioluble  in  water,  is  lia¬ 
ble  to  be  imbibed,  as  air,  fait,  oil,  and  tumes  of  minerals,  metals, 
•&c.  and  ot  iheL  plants  do  really  confift-  See  the  article  Root. 

The  motion  of  thefe  nutritious  juices  is  not  unlike  that  of  the 
Wood  in  animals,  being  effected  by  the  aCtion  of  the  air.  The  ad¬ 
mirable  Malpighi  has  obierved,  that  plants  confilt  of  two  feries  or 
orders  of  velfels :  1.  Such  as  receive  and  diftribute  the  alimentary 
juices,  anfwering  to  the  arteries,  ladeals,  veins,  See.  ot  animals.  2. 
I'he  tracheae, or  air- velfels,  which  are  long  hollow  pipes,  wherein  air 
is  commoniy  received  and  expelled  ;  that  is,  infpired  and  exfpired. 
Hence  it  follows,  that  the  heat  of  the  fun  muft  have  a  Itrong  eftedl 
on  the  air  included  in  thefe  tracheae ;  whence  arilesa  perpetual  fpring 
ofaClion,  to  promote  the  circulation  of  the  juieds  in  plants. 

For  the  botanical  diftribution  of  plants  into  claftes,  genera,  &c. 

fee  the  articles  Botany,  Genus,  &c.  ,,  „ 

The  claflification  of  Linnaeus  is  now  generally  followed.  Our 
ingenious  Mr.  Ray  diftributes  plants  into  twenty-five  genera,  or 

clalfes,  under  the  following  denominations. 

l.  ImperfeJt  Plants,  which  are  fuch  as  appear  to  want  the  flower 
and  feed.  Thefe  were  once  a  very  large  tribe  of  plants,  but  the 
more  accurate  obfervations  of  the  moderns  have  proved,  that  molt  ot 
thefe  plants  really  contained  feeds,  and  thofe  very  numerous,  though 
fb  fmall  as  not  to  appear  obvious  to  the  naked  eye  ;  and  probably  the 
farther  difeoveries  of  the  microfcope  will  in  time  leave  us  no  one 
plant  deferving  the  appellation  of  imperjeSt.^  In  Mr,  Kay  s  time, 
many  whole  genera  of  plants  were  efteemed  imperfect ;  but  he  in¬ 
cludes  the  feveral  kinds  he  calls  fo  under  three  general  heads.  1. 
The  fubmarine.  2.  The  fungufes.  And,  3.  The  molfes.  But  it 
has  been  evinced  by  later  authors,  that  feme  ot  thefe  are  not  plants, 
and  that  many  of  thofe  which  really  are-plants,  have  true  feeds,  and 
it  is  fc.arce  to  be  doubted  of  the  relt.  bee  Conferva  or  Hair- 
weed,  Coral,  Corallines,  Fucus,  Fungus  or  Mushroom, 
Mu  sc  us  or  Moss,  &c.  2.  Plants  producing  an  impertett  flower 

and  whole  feed  is  too  fmall  to  be  difeerned  by  the  naked  eye :  fuch 
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are  fern,  polypody,  &c.  3.  Thofe  whole  flowers  want  petala  :  fuch 

are  hops,  hemps,  nettles,  and  docks.  4.  1  hofe  with  a  compound 
flower,  and  which  emita  milkyjuice  when  cut  or  broken  ;  as  lettuce, 
dandelion,  fuccory,  &c.  5.  Thofe  with  a  compound  flower  of  a 

difeous  form,  and  whofe  feed  is  alated,  or,  as  it  were,  winged  with 
down  ;  as  coltsfoot,  fleabane,  &c.  6.  hierbee  capitnta,  or  thofe 

whofe  flower  is  compofed  of  feveral  long  fiftulous  flowers  gathered 
into  a  round  head,  and  covered  with  a  fcaly  coat ,  as  the  thiltlc, 
great  burdock,  bluebottle,  &c.  7.  Corymbiferous  plants  with  a  dif¬ 

eous  flower,  but  no  down  to  the  feeds  ;  as  the  daily,  yarrow',  corn- 
marigold,  &c.  8.  Plants  with  a  perfect  flower,  and  only  one  feed  to 
each  flower  ;  as  valerian,  agrimony,  burnet,  &c.  9  .Umbelliferous 

plants,  with  a  flower  of  five  petala,  and  two  feeds  to  each  flower. 

1  his,  being  a  large  genus,  is  fubdivided  into  feven  orders;  viz.  thofe 
with  a  flat  broad  feed,  as  wild  garden  parfnip;  with  a  longilh  and 
larger  feed,  fwelling  in  the  middle,  as  cow-weed,  and  wild  chervil  ; 
with  a  fhorter  feed,  as  angelica  ;  with  a  tuberous  root,  as  the  earth- 
nut  ;  with  a  fmall  ftriated  feed,  as  carawavs,  faxifrage,  and  burnet ; 
with  a  rough  hairy  feed,  as  parfley,  and  wild  carrot ;  and  with  intire  , 
leaves,  as  fanicle,  and  thorough- wax.  10.  Stellate,  whofe  leaves  go 
round  the  ftalks,  at  certain  intervals,  inform  of  ftars;  as  clivers, 
madder,  &c.  11.  Rough-leimd,  which  have  their  leaves  placed  al¬ 

ternately,  or  in  no  certain  order,  along  the  ftalks  ;  as  hounds-tongue, 
moufe-ear,  See.  12.  Verticillate,  whofe  leaves  grow,  by  pairs,  on 
their  ftalks,  one  leaf  right  againft  another,  the  flower  being  mono- 
petalous,  and  ufually  in  form  of  a  helmet ;  as  thvme,  mint,  penny¬ 
royal,  vervain,  See.  13.  Polyfpermous,  or  thofe  with  many  naked 
feeds,  at  lealt  five,  fucceeding  their  flower  ;  as  crows  foot,  marfh- 
mallows,  cinquefoil,  ftrawberries,  Sec.  14.  Bacciferous,  or  fuch  as 
bear  berries  ;  as  briony,  honeyluckle,  Solomon’s  feal,  lily  of  the  val¬ 
ley,  n'vhtfhade,  afparagus,  Sec.  15.  Multijiliquous,  or  cornlculate, 
which  after  each  flower  produce  feveral  long  llendcr  liliquae,  or  cafes, 
wherein  their  feed  is  contained  ;  as  orpine,  navelwort,  bears-foot, 
columbines,  &c.  16.  Vafculiferous,  zvitb  a  monopetalous  flower,  and 

which,  after  each  flower,  have  a  veflel  btfide  the  calyx, containing 
the  feed  ;  as  henbane,  bindweed,  rampions,  foxglove,  eyebright,  &c. 

17.  Thofe  with  an  uniform  tetrapetalous flower,  bearing  their  feeds  in 
oblong  filiquous  cafes  ;  as  ftockgilly-flower,  muftard,  radilh,  &c. 

18.  Vafculiferous,  with  a  feeming  tetrapetalous  flower,  but  of  an  ano¬ 

malous  or  uncertain  kind,  and,  in  reality,  only  monopetalous,  fal¬ 
ling  off  altogethcr'in  one  ;  as  fpeedwell,  fluellin,  plantain,  yellow 
and  wild  poppy*  &e.  19.  Vafculiferous,  with  a  pentapetalous  five¬ 

leaved  flower ;  as  maiden  pinks,  campions,  chickweed,  St.  John’s 
wort,  flax,  primrofe,  wood-forrel,  &c.  20.  Leguminous,  or  fuch  as 

bear  pulfe,  with  a  papilionaceous  flower,  conlilling  of  four  parts 
joined  at  the  edges  ;  as  peas,  beans,  vetches,  tares,  lentils,  liquorice, 
trefoil,  &c.  21.  Plants  with  a  true  bulbous  root ;  as  garlic,  daffodils, 

hyacinth,  faffron,  &c.  22.  Thofe  whofe  roots  approach  nearly  to 

the  bulbous  form  ;  as  fleur-de-lys,  cuckoo-pint,  &c.  23.  Culmife- 

rous,  with  a  graffy  leaf,  and  an  imperfect  flower,  having  a  fmooth, 
hollow-jointed  ftalk,  with  a  long  fharp-pointed  leaf  at  each  joint, 
and  the  feeds  contained  in  a  chaffy  hufk  ;  as  wheat,  barley,  rye,  oats, 
reeds,  and  mod  kinds  of  grafs.  24.  Plants  with  a  graffy  leaf,  but 
not  culmiferous,  with  an  imperfe£l  or  ftamineous  flower  ;  as  rufhes, 
cats-tail,  Sec.  25.  Plants  whofe  characters  are  uncertain  ;  chiefly 
water  -plants ;  as  the  water-lily,  milk-wort,  moufe-tail,  &c.  See 
the  article  Fructification. 

Fofjile  Plants,  thofe  found  buried  in  the  earth,  and  lodged  in  al¬ 
moft  all  the  kinds  of  ftrata,  or  fubftances,  to  be  met  with  there. 

1  PLANTAGENE  F,  in  hiftory,  an  addition,  or  furname,  borne 
by  many  of  our  ancient  kings. 

The  term  Plantagenet  has  given  infinite  perplexity  to  the  critics 
and  antiquaries,  wno  could  never  fettle  it  s  origin  and  etymology. 

It  is  allowed,  that  it  firft  belonged  to  the  houfe  of  Anjou,  and 
was  brought  to  the  throne  of  England  by  Henry  II.  where  his 
male  potterity  preferved  it  till  the  time  of  Henry  VII.  a  fpace  of 
above  four  hundred  years. 

Skinner  tells  us,  that  the  houfe  of  Anjou  derived  the  name  from 
a  prince  thereof,  who  having  killed  his  brother  to  enjoy  his  princi¬ 
pality,  took  to  repentance,  and  made  a  voyage  to  the  Holy  Land,  to 
expiate  his  crime ;  difeiplining  himfdf  every  night  with  a  rod  made 
of  the  plant  genet,  genifta,  broom  ;  whence  he  became  nicknamed 
Pianta-genet. 

PLANTAIN,  plantago,  in  botany,  a  plant,  the  flower  whereof 
confifts  of  one  petal,  utually  wide  expanded  at  the  mouth,  and  with 
the  limb  divided  into  four  oval  fegmencs  :  the  fruit  is  a  bilocular 
capfule,  of  an  ovated  figure,  containing  a  great  many  oblong  feeds. 
The  root,  leaves,  and  feeds  of  plantain  are  ufed  in  medicine,  and 
reckoned  cooling  and  aftringent ;  being  much  recommended  in 
fluxes  of  all  kinds,  particularly  hemorrhages,  whether  from  the 
nofe,  mouth,  or  uterus.  It  is  likewife  accounted  a  great  healer  of 
frelh  wounds. 

Ribwort,  and  bucks’-horn  plantain,  are  two  fpecies  of,  and  agree 
with,  plantain  in  virtues. 

PLANTATION,  in  the  Weft-Indies,  denotes  a  fpot  of  ground 
which  a  planter  or  perfon,  arrived  in  a  new  colony,  pitches  on  to 
cultivate  for  his  own  ufe,  or  is  affigned  for  that  purpofe.  However, 
the  term  plantation  is  often  ufed  in  a  fynonymous  lenfe  with  colony. 

PLANTING,  in  agriculture  and  gardening,  is  fetting  a  tree  or 
plant  taken  from  it’s  proper  place,  in  a  new  hole  or  pit:  throwing 
frelh  earth  over  it’s  root,  and  filling  up  the  hole  to  tf^e  level  of  the 
furface  of  the  ground. 

The  firft  thing  in  planting  is,  to  prepare  the  ground  before  the 
trees  of  plants  are  taken  out  of  the  earth,  that  they  may  remain  out 
of  the  ground  aslhort  a  time  as  poflible  ;  and  the  next  is,  to  take  up 
the  trees  or  plants  in  order  to  thei."  being  tranfplanted.  In  taking 
up  the  trees,  carefully  dig  away  the  earth  round  the  roots,  fo  as  to 
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come  at  their  feveral  parts  to  cut  them  off ;  for  if  they  are  torn  out 
of  the  ground  without  care,  the  roots  will  he  broken  and  bruifed, 
to  the  great  injury  of  the  tre.es.  When  you  have  taken  them  up, 
the  next  thing  is,  to  prepare  them  for  planting  by  pruning  the  roots 
and  heads.  And  firft,  as  ro  the  roots  ;  all  the  frnall  fibres  are  to  be 
cut  off,  as  near  to  the  place  from  whence  they  are  produced,  as 
mav  be,  except  they  are  to  be  replanted  immediately  after  they  are 
taken, up.  Then  prune  off  all  the  bruifed  or  broken  roots,  all  fuch 
as  are  irregular,  and  crofs  each  other,  and  all  downright  roots, 
efpecially  in  fruit  trees;  ffiorten  the  larger  roots  in  proportion  to 
the  age,  the  ftrength,  and  nature  of  the  tree,  obferving  that  the 
walnut,  mulberry,  and  fome  other  tender-rooted  kinds,  (hould  not 
be  pruned  fo  clofe  as  the  more  hardy  forts  of  fruit  and  foreft  trees  : 
in  young  fruit  trees,  fuch  as  pears,  apples,  plums,  peaches,  &c. 
that  are  one  year  old  from  the  time  of  their  budding  or  grafting,  the 
roots  mav  be  left  only  about  eight  or  nine  inches  long;  but  in  older 
trees  they  muft  be  lefr  of  a  much  greater  lengrh;  but  this  is  only  to 
be  underftood  of  the  larger  roots;  for  the  frnall  ones  mull  be  chiefly 
quite  cut  out,  or  pruned  very  fhorr.  The  next  thing,  is  the  pruning 
of  their  heads,  which  muft  be  differently  performed  in  different  times ; 
and  the  defign  of  the  trees  mull  alfo  be  confide  red  :  thus,  if  they  are 
defigncd  for  walls,  or  efpaliers,  it  is  bell  to  plant  them  with  the 
greateft  part  of  their  heads,  which  fhould  remain  on  till  they  begin 
to  fhoot  in  the  fpring,  when  they  mull  be  cut  down  to  five  or  fix 
eyes,  at  the  fame  time  taking  care  not  to  difturb  the  roots.  But  if 
the  trees  are  defigned  for  ftandards,  vou  fhould  prune  off  all  the  frnall 
branches  clofe  to  the  place  where  they  are  produced,  as  alfo  the  ir¬ 
regular  ones,  which  crofs  each  other  ;  and,  after  having  difplaced 
thefe  branches,  you  fhould  alfo  cut  off  all  fuch  parts  of  branches 
as  have  by  any  accident  been  broken  or  wounded ;  but  bv  no  means 
cutoff  the  main  leading  (hoots,  which  are  neceffary  to  attradl  the  fap 
from  the  root,  and  thereby  promote  the  growth  of  the  tree. 

Having  thus  prepared  the  trees  for  planting ,  you  mull  now  pro¬ 
ceed  to  place  them  in  the  earth ;  but  firft,  if  the  trees  have  been  long 
out  of  the  ground,  fo  that  the  fibres  of  the  roots  are  dried,  place 
them  eight  or  ten  hours  in  water,  before  they  are  planted,  with 
their  heads  eredt,  and  the  roots  only  immerfed  therein,  which  will 
fwell  the  dried  veffels  of  the  roots,  and  prepare  them  to  imbibe  nou- 
rifhment  from  the  earth.  In  planting  them, great  rsgardfhould  be  had 
to  he  nature  of  the  foil ;  for  if  that  be  cold  and  moilt,  the  trees  fhould 
be  planted  verv  (hallow  ;  and  if  it  be  hard  rock  or  gravel,  it  will 
be  better  to  raife  a  hill  of  earth  where  each  tree  is  to  he  planted, 
than  to  dig  into  the  rock  or  gravel,  and  fill  it  up  with  earth,  as  is 
too  often  prattifed,  by  which  means  the  trees  are  planted,  as  it  were, 
in  a  tub,  and  have  but  little  room  to  extend  their  roots.  The  next 
thing  to  be  obferved  is,  to  place  the  trees  in  the  hole  in  fuch  a  man¬ 
ner  ffiat  the  roots  mav  be  about  the  fame  depth  in  the  ground  as  be¬ 
fore  they  were  taken  up  :  then  break  the  earth  fine  with  a  fpade,  and 
fcatter  it  into  the  hole,  fo  that  it  may  fall  in  between  every  root, 
that  '.here  may  be  nohollownefs  in  the  earih;  then,  having  filled  up 
the  hole,  gently  tread  down  the  earth  with  your  feet,  but  do  not 
make  it  too  nard,  which  is  a  great  fault,  efpecially  if  the  ground  be 
ftrongorwet.  Having ffius  planted  the  trees,  they  fhould  be  fattened 
to  flakes  driven  into  the  ground,  to  prevent  their  being  difplaced  by 
the  wind,  and  fome  mulch  laid  about  the  furface  of  the  ground 
about  their  roots .  as  to  fuch  as  are  planted  againfl  walls,  their 
roots  fhould  be  placed  about  five  or  fix  inches  from  the  wall,  to 
which  their  heads  fhould  be  nailed  to  prevent  their  being  blown  up 
by  the  wind.  'The  feafons  for  planting  are  various,  according  to  the 
different  forts  of  trees,  or  the  foil  in  which  they  are  planted:  for  the 
trees  whofe  leaves  fall  off  in  winter,  the  belt  time  is  the  beginning 
of  October,  provided  the  foil  be  dry  ;  but  if  it  be  a  very  wet  foil, 
it  is  better  to  defer  it  till  the  latter  end  of  February,  or  the  beginning 
of  March;  and  for  many  kinds  of  evergreens,  the  beginning  of 
April  is  by  far  the  belt  feafon  ;  though  they  may  befafely  removed 
at  Midfummer,  provided  they  are  not  to  be  carried  very  far ;  buc 
you  fhould  always  make  choice  of  a  cloudy  wet  feafon. 

For  other  obfervations  on  planting ,  fee  the  Calendar  in  theTreatife 
on  Gardening. 

Revepfe  Planting,  a  method  of  planting  in  which  the  natural 
pofition  of  the  plant  or  fhoot  is  inverted ;  the  branches  being  let  into 
the  earth,  and  the  root  reared  into  the  air.  Dr.  Agricola  mentions 
this  monftrous  method  of  planting,  which  he  found  to  fucceed  very 
well  in  moff  or  all  forts  of  fruit-trees,  timber-trees,  &c.  Bradley 
affirms,  that  he  has  feen  a  lime-tree  in  Holland  growing  with  it’s 
firft  roots  in  the  air,  which  had  (hot  out  branches  in  great  plenty, 
at  the  fame  time  that  it’s  firft  branches  produced  roots  and  fed  the 
free. 

Planting,  in  architecture,  the  laying  the  firft  courfe  of  ftones, 
the  foundations  of  buildings.  See  the  article  Foundation. 

PLASHING  Of. quickfet^bedges,  an  operation  very  neceffary  to  pro¬ 
mote  the  growth  and  continuance  of  old  hedges. 

It  is  performed  in  this  manner:  the  old  ltubs  muft  be  cut  off,  &c. 
within  two  or  three  inches  of  the  ground,  and  the  beft  and  longeft 
of  the  middle-fized  (hoots  muft  be  left  to  lay  down.  Some  of  the 
ftrongeft  of  thefe  muft  alfo  be  left  to  anfwer  the  purpofe  of  flakes. 
.Thefe  are  to  be  cut  off  to  the  height  at  which  the  hedge  is  intended 
to  be  left ;  and  they  are  to  Hand  at  ten  feet  diftance  one  from  an¬ 
other:  when  there  are  not  proper  (hoots  for  thefe  at  the  due  diftances, 
their  places  muft  be  fupplied  with  common  flakes  of  dead  wood! 
The  hedge  is  to  be  firft  thinned,  by  cutting  away  all  but  thofe  (hoots 
which  are  intended  to  be  ufed  either  as  flakes,  or  the  other  work  of 
the  plajhing:  the  ditch  is  to  be  cleaned  out  with  the  fpade  :  and  it 
muft  be  now  dug  as  at  firft,  with  flepingfides  each  way  ;  and  when 
there  is  any  cavity  on  the  bank  on  which  the  hedge  grows,  or  the 
earth  has  been  wafhed  away  from  the  roots  of  the  fhrubs,  it  is  to 
be  rnadegood  by  facing  it,  as  they  exprefs  it,  with  the  mould  dug 
from  the  upper  part  of  the  ditch  ;  all  the  reft  of  the  earth  dug  out  of 


the  ditch  is  to  be  laid  upon  the  top  of  the  bank,  and  rhe  owner 
fhould  look  carefully  into  it  that  this  be  done  ;  for  the  workmen 
to  fpare  themfclves  trouble,  are  apt  to  throw  as  much  as  they  can 
upon  the  face  of  the  bank  ;  which  being  by  this  means  overloaded 
is  foon  wafhed  off  into  the  ditch  again,  and  a  very  great  part  of  the 
work  undone  ;  whereas  what  is  laid  on  the  top  of  the  bank  always 
remains  there,  and  makes  a  good  fence  of  an  indifferent  hedge. 

In  the  plajhing  the  quick,  two  extremes  are  to  be  avoided  ;  thefe 
are,  the  laying  it  too  low,  and  the  laying  it  too  thick  :  this  makes 
the  fap  run  all  into  the  lhoots,  and  leaves  the  plajhes  without  fuffi- 
cient  nouriffiment  ;  which,  with  the  thicknefsof  the  hedge,,  finally 
kills  them.  The  other  extreme  of  laying  them  too  high  is  equally 
to  be  avoided  ;  for  this  carries  up  all  the  nouriffiment  into  the 
plafhes,  and  fo  makes  the  ffioots  frnall  and  weak  at  the  bottom,  and 
confequcntlv,  the  hedge  thin.  This  is  a  common  error  in  the  north 
of  England.  The  bell  hedges  made  any  where  in  England,  are 
thofe  in  Herefordffiire  ;  for  they  are  plaffied  in  a  middle  wav  be¬ 
tween  the  two  extremes,  and  the  cattle  are  by  that  prevented  both 
from  cropping  the  young  ffioots,  and  from  going  through  ;  and  a 
new  and  vigorous  hedge  foon  forms  itfelf.  When  the  fhoot  is  bent 
down  that  is  intended  to  be  plaffied,  it  muft  bccut  half  way  through 
with  the  bill  :  the  cut  muft  be  given  doping,  fomewhat  downwards, 
and  then  it  is  to  be  wound  about  the  flakes,  and  after  this  it’s  fu- 
perfluous  branches  are  to  be  cut  oft",  as  they  {land  out  at  the  fiefes  of 
the  hedge.  If  for  the  firft  year  or  two  the  field  where  a  new  hedge 
is  made  can  be  ploughed,  it  will  thrive  the  better  for  it ;  but  if  the 
ftubs  are  very  old,  it  is  beft  to  cut  them  quite  down,  and  tofocure 
them  with  good  dead  hedges  on  both  lides,  till  the  ffioots  are  grown 
up  from  them  ffrong  enough  to  plafh  ;  and  wherever  void  fpaces 
are  feen,  new  lets  are  to  be  planted  to  fill  them  up.  A  new  hedge 
railed  from  fets  in  the  common  way,  generally  requires  plajhing  about 
eight  or  nine  years  after. 

PLASTER  ,  emplajlrum,  in  pharmacy,  is  defined  to  be  an  external 
application,  of  a  harder  confidence  than  our  ointments:  thefe  are  to 
be  fpread  according  to  the  different  circumflances  of  the  wound,  place,' 
or  patient,  either  upon  linen  or  leather. 

Plaster,  among  builders,  &c.  The  plaficr  of  Paris  is  a  prepa¬ 
ration  of  feveral  fpecies  of  gypfums,  dug  near  Mont  Maitre,  a 
village  in  the  neighbourhood  of  Paris  ;  whence  the  name.  See  the 
article  Gypsum. 

The  beft  fort  is  hard,  white,  ffiining,  and  marbly ;  known  by 
the  names  of  plajier-jione,  or  parget  of  Mont  Maitre.  It  will  neither 
give  fire  with  Heel,  nor  ferment  with  aqua-fortis,  but  freely  and 
very  readily  calcines  in  the  fire,  into  a  very  fine  plajier ;  the  ufe 
of  which  in  building,  and  calling  ftatues,  is  well  known.  See 
the  article  Stucco. 

PLASTIC,  a  thing  endued  with  a  formative  power,  a  faculty  of 
forming  or  fa  ffi  toning  a  mafs  of  matter,  after  the  likenefs  of  a  living 
being. 

PLASTICE,  the  plaftic  arr,  a  branch  of  fculpture,  being  theart 
of  forming  figures  of  men,  birds,  beafts,  fifties,  &c.  in  plafter,  clay, 
ftucco,  or  the  like. 

Plajlice differs  from  carving,  becaufe  here  the  figures  are  made  by 
addition  of  fornething  that  is  wanting  ;  but  in  carving,  always  by 
fubtradlion  of  what  is  fuperfluous. 

The  plajlic  art  is  now  chiefly  ufed,  among  us,  in  fretwork  ciel- 
ings  ;  but  the  Italians  apply  it  alfo  to  the  mantlings  of  chimneys 
with  great  figures. 

PL  AT,  a  popular  term,  among  mariners,  &c.  for  a  fea-chart. 

Plat -veins,  in  the  manege,  called  in  French  urs>  aTe  the  veins  in 
which  we  bleed  horfes,  one  in  the  lower  part  of  each  Ihoulder, 
•when  we  bleed  a  horfe  in  the  flioulders  ;  and  in  the  flat  parts  of  the 
thighs. 

Plats,  in  a  ffiip,  flat  ropes  made  of  rope-yarn,  and  twifted  into 
faxes  ;  they  ferve  to  fave  the  cable  from  galling  in  the  hawfe,  or  to 
wind  about  the  flukes  of  the  anchors,  and  to  fave  the  pennant  of  the 
fore-fheer  from  galling  againfl:  them. 

PLAT-BAND,  in  gardening,  a  border  or  bed  of  flowers,  along 
a  wall,  on  the  fide  of  a  parterre  ;  frequently  edged  With  box,  &c. 

Plat- band,  in  architecture,  is  any  flat,  fquare  moulding,  whofe 
height  much  exceeds  it’s  projedture.  See  Plate  157 ,  fig.  25.  Such 
are  the  faces  or  fafciie,  of  an  architrave,  and  the  plat-bands  of  the 
modiltions  .of  a  cornich. 

Plat-band  of  a  door  or  window,  is  ufed  for  the  lintel,  where 
that  is  made  fquare,  or  not  much  arched.  Thefe  plat-bands  are 
ufually  croffed  with  bars  of  iron  when  they  have  a  great  bearing: 
but  it  is  much  better  to  eafe  them  by  arches  ofdifcharge  built  over 
them.  Plat-bands  of  flutings,  are  thelift,  or  fillets,  between  tne 
flutings  of  columns. 

PLAT  E,  in  commerce,  denotes  gold  or  filver  wrought  into  vef¬ 
fels  for  domeftic  ufes. 

Plate,  in  heraldry,  is  a  round,  flat  piece  of  filver,  without  any 
impreffion  ;  but,  as  it  were,  formed  ready  to  receive  it.  The  term 
is  ufed  only  by  the  Englifli  heralds.  I  n  other  nations  they  are  known 
by  the  name  of  besants  argent. 

Plate,  a  term  ufed  by  our  fportfmen  to  exprefs  the  reward  given 
to  the  beft  horfe  at  our  races. 

Plates,  in  gunnery.  The  prife-plates  are  two  plates  of  iron  on 
the  cheeks  of  a  gun-carriage,  from  the  cap-fquare  to  the  center, 
through  which  the  prife-bolts  go,  and  on  which  the  hand  (pike  refts 
when  it  poifes  up  the  breech  of  the  piece.  Brea  ^.-plates  are  the  two 
plcffes  on  the  face  of  the  carriage,  one  on  each  cheek.  r 1' rain-plates 
are  the  two  plates  on  the  cheeks  at  the  train  of  the  carriage.  Dulidge 
plates  are  the  fixed  plates  on  the  wheel  of  a  gun-carriage,  where  the 
felloes  are  joined  together,  and  ferve  to  ftrengthen  the  dulidges. 

PLATFORM,  in  the  military  art,  an  elevation  of  earth,  on 
which  cannon  is  placed  to  fire  on  the  enemy  ;  fuch  are  the  mounts 
in  the  middle  of  curtins  :  on  the  rampart  there  is  always  a  platform , 
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where  the  cannon  are  mounted.  It  is  made  by  the.  heaping  up  of  If 
earth  on  the  rampart,  or  by  an  arrangement  of  madriers,  rifing  infen-  1 
fibly,  for  the  cannon  to  roll  on,  either  in  a  cafemate,  or  an  attack  in  J 
the  out-works. 

Platform,  in  archiledture,  is  a  row  of  beams,  which  fupport 
the  timber-work  of  a  roof,  and  lie  on  the  top  of  the  wall,  where  the 
entablature  ought  to  be  raifed.  This  term  is  likewife  ufed  for  a  kind 
of  terrace,  or  broad,  fmooth,  open  walk,  at  the  top  of  a  building, 
from  whence  a  fair  profpetff  may  be  taken  of  the  adjacent  country. 
Hence  an  edifice  is  laid  to  be  covered  with  a  platform,  when  it  is  flat 
at  top,  and  has  no  ridge.  Moft  of  the  oriental  buildings  are  thus 
covered,  as  were  all  thofe  of  the  ancients. 

PLATINA,  in  natural  hiftory,  a  metallic  fubftance,  lately  dif- 
covered,  analagous  to  the  perfect  metals,  and  efpecially  to  gold, 
many  of  whofe  properties  it  poflefies ;  and,  in  confequence  of  mo¬ 
dern  experiments,  fuppofed  to  be  itfelf  a  perfedt  metal. 

PLATONIC,  fomething  relating  to  Plato,  his  fchool-philofophy,  i 
opinions,  rr  the  like. 

Platonic  love,  denotes  a  pure  affedtion  fubfifting  between  the 
different  fexes,  abftradled  from  all  carnal  appetite,  and  regarding 
only  the  mind  and  it’s  beauties  ;  or  even  a  fincere  difinterefted  triend- 
fhip  between  two  perfons  of  the  fame  fex,  abftradted  from  all  felfilh 
views,  and  terminating  only  in  the  perfon.  Plato’s  notions  of  love 
and  friendlhip  appear  to  be  arrant  chimeras,  contrary  to  the  intentions 
of  nature,  and  inconiilfent  with  the  great  law  of  felf-prefervation, 
into  whic.i  love  and  friendlhip  are  both  ultimately  refolvible. 

Platonic  year ,  or  great  year,  is  a  period  of  time  determined  by 
the  revolution  of  the  equinoxes  ;  or  the  fpace  wherein  the  Itars  and 
conllellations  return  to  their 'former  places,  in  refpeft  of  the  equi¬ 
noxes.  This  year,  according  to  Tycho  Brahe,  is  25816;  according 
to  Ricciolus,  25920;  according  to  Callini,  24800  years.  This  pe¬ 
riod  once  accomplilhed,  the  ancients  thought  the  world  was  to  begin 
anew,  and  the  fame  feries  of  things  to  turn  over  again. 

PLATONISM,  the  dodtrine  and  fentiments  of  Plato  and  his  fol¬ 
lowers  with  regard  to  philofophy,  &c. 

Plato  was  an  Athenian,  born  about  the  year  of  the  world  5625, 
who,  after  fpending  his  youth  in  the  exercifes  of  his  body,  in  paint¬ 
ing  and  poetry,  became  a  difciple  of  Socrates.  After  his  mafter’s  death 
he  applied  himfelf  to  Cratylus  and  Hermogenes,  till,  being  mailer 
of  the  Greek  philofophy,  he  travelled  into  Italy,  where  he  learnt 
that  of  the  Pythagoreans.  Thence  he  proceeded  into  Egypt,  where 
he  became  fully  acquainted  with  the  myfteries  of  the  Egyptian  prielts 
At  his  return  to  Athens,  he  began  to  philofophize  in  the  academy, 
a  delicious  villa  in  the  neighbourhood  of  that  city  :  and  hence  his 
difciples  were  called  academics. 

Galen  is  very  particular,  that  Plato  borrowed  his  philofophy  from 
the  Scriptures,  particularly  from  the  writings  of  Mofes,  either  im¬ 
mediately,  or  by  means  of  tradition  ;  and,  befide  the  authority  of 
the  ancient  writers,  he  brings  fome  arguments  from  the  thing  itfelf. 
As,  e.  gr.  Plato’s  confelBon,  that  the  Greeks  borrowed  their  know- 
lege  of  the  one  infinite  God,  from  an  ancient  people,  better  and  nearer 
to  God  than  they  ;  by  which  people,  our  aulhor  makes  no  doubt,  he 
meant  the  Jews,  from  his  account  of  the  Hate  of  innocence;  as, 
that  man  was  born  of  the  earth,  that  he  was  naked,  that  he  enjoyed 
a  truly  happy  Ifate,  that  he  converfed  with  brutes,  &c.  In  effedi, 
from  an  exatnen  of  all  the  parts  of  Plato’s  philofophy,  phylical, 
metaphyfical,  and  ethical,  this  author  finds,  in  every  one,  evident 
charadlers  of  it’s  facred  original. 

PLATOON,  in  war,  a  fmall  body  of  forty  or  fifty  mufketeers,  in 
a  battalion  of  foot,  &c.  that  fire  alternately,  the  whole  lines  being 
divided  into  a  certain  number  for  the  moft  part  advancing  fomewhat 
beyond  the  main  body,  in  order  either  to  fupport  the  lquadrons  of 
horfe,  or  in  ambufcades  and  defiles.  Platoons  are  alfo  ufed  in  the 
hollow  fquare,  to  {Lengthen  the  angles.  The  grenadiers  are  gene¬ 
rally  polled  in  platoons. 

A  battalion  is  generally  divided  into  fixteen  platoons,  exclufive  of 
the  grenadiers,  which  form  two  or  four  platoons. 

PLAY-HOUSE,  a  building,  wherein  dramatic  performances  are 
represented.  See  the  article  Theatre. 

The  moft  ancient  Englilh  play-houfes  were  the  Curtain  in  Shore¬ 
ditch,  and  the  Theatre.  In  the  time  of  Shakefpeare,  who  com¬ 
menced  a  dramatic  writer  about  the  year  1592,  there  were  no  lefs 
than  ten  theatres  open,  four  private  houfes,  and  fix  that  were  called 
public  theatres.  Moft,  if  not  all  of  Shakefpeare’s  plays,  were  per¬ 
formed  either  at  the  Globe,  which  was  an  hexagonal  building,  partly 
open  to  the  weather,  and  partly  covered  with  reeds,  on  the  fouthern 
fide  of  the  river  Thames,  called  the  Bankfide,  and  a  public  theatre, 
where  they  always  afled  by  day-light;  or  at  the  theatre  in  Black- 
friars,  which  was  a  private  play-houfe ,  and  where  plays  were  ufually  1 
reprefented  by  candle-light.  Both  thefe  belonged  to  the  fame  com¬ 
pany  of  comedians,  viz.  his  majefty’s  fervants,  which  title  they  af- 
fiimed  after  a  licence  had  been  granted  to  them  by  king  James,  in 
1603;  having  before  this  time  been  called  the  fervants  of  the  lord 
1  chamberlain. 

In  the  time  of  Shakefpeare,  plays  began  at  one  o’clock  in  the  af¬ 
ternoon,  and  the  exhibition  was  ufually  finiftied  in  two  hours  ;  and 
fo  late  as  1667,  they  commenced  at  three  o’clock. 

PLEA,  in  law,  is  what  either  party  alledges  for  himfelf  in  court, 
in  a  caufe  there  depending  ;  and,  in  a  more  reltrained  lenfe,  it  is  the 
defendant’s  anfwer  to  t he  plaintiff s  declaration.  j 

Pleas  are  ufually  divided  into  thofe  of  the  crown,  and  common 
pleas.  Pleas  of  the  crown  are  all  fuits  in  the  king’s  name,  or  in  the 
name  of  the  attorney  general  on  his  behalf,  for  offences  committed 
againft  his  crown  unci  dignity,  and  againft  his  peace;  as  treafon, 
murder,  felony,  &c.  Common  pleas  are  fuch  fuits  as  are  carried  on 
betwten  common  perfons,  in  civil  cafes.  Thefe  pleas  may  be  di¬ 
vided  into  as  many  branches  as  there  are  adlions'.  T.  o  an  action  there 
is  either  a  general  or  a  fpecial  plea :  and  here,  a  genera!  plea  is  a  ge- 
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neral  anfwer  to  the  declaration  :  as  in  a  debt  or  contract,  the  ge¬ 
neral  plea  is,  that  he  owes  nothing  ;  in  a  debt  or  bond,  that  it  is  not 
his  deed,  or  he  paid  it  on  the  day  ;  in  an  aclion  on  a  promife  that 
he  made  no  promife  ;  and  in  a  trefpafs,  not  guilty.  Special*  pleas 
are  either  in  bar  to  the  acftion  brought,  or  in  abatement  of  the  writ 
on  which  the  action  is  framed.  All  pleas  are  to  be  fuccindf,  with¬ 
out  any  unnecellary  repetitions,  and  rnuft  be  direct  and  pertinent  to 
the  cafe.  , 

PLEADING,  inlaw,  a  fpeech  uttered  at  the  bar,  in  defence  of 
a  caufe:  but,  in  a  flridier  fenfe,  pleadings  are  all  the  allegations  of 
the  parties  to  a  fuit,  made  after  the  declaration,  till  the  iflue  is  joined. 
In  this  fenfe  they  exprefs  what  is  contained  in  the  bar,  replication, 
and  rejoinder  ;  and  not  what  is  in  the  declaration  itfelf.  Hence  de¬ 
faults  in  the  matter  of  declaration  are  not  confined  within  the  mif- 
pleading. 

From  the  Conqueft,  all  pleading  was  performed  in  French,  till  the 
reign  of  Ed tvard  III.  when  it  was  appointed  that  the  pleas  fhould 
be  delivered  in  Engtifh  ;  but  that  they  fhould  be  entered  or  recorded 
in  Latin.  At  Athens,  and  even  in  France  and  England,  formal 
and  prepared  pleadings  were  prohibited,  and  it  was  unlawful  to 
amufe  the  court  with  long  artful  harangues  ;  only  it  was  the  fettled 
cuftom  here,  in  important  matters,  to  begin  the  pleadings  with  a 
text  out  of  the  Holy  Scriptures.  It  is  but  of  late  years  that  elo¬ 
quence  was  admitted  to  the  bar. 

PLEASURE,  and  pain,  fays  Mr.  Locke,  are  fimple  ideas,  which 
we  receive  both  from  fenfation  and  refie&ion  ;  there  being  thoughts 
of  the  mind,  as  well  as  fenfation,  accompanied  with  pleafure  or  pain, 
which  feem  to  be  no  other  than  engines  in  nature’s  hand,  whereby 
we  are  diredted,  and  in  a  manner  conflrained,  to  confult  our  own 
prefervation,  and  avoid  our  ruin  :  thus,  to  food,  venery,  &c.  lhe  has 
'annexed  pleafure;  to  hunger,  difeafes,  &c.  pain. 

There  are  a  great  many  modes  of  pleafure  anct  pain,  which  refult 
from  the  various  confiderations  of  good  and  evil,  whether  natural  or 
moral,  and  the  paftions  thereby  excited.  See  the  articles  Good, 
Evil,  and  Passion. 

Pleafure  and  pain  feem  to  be  the  means  made  life  of,  by  nature, 
to  diredl  us  in  the  purfiut  of  happsnefs ;  fince  pleafure  is  annexed  to 
whatever  contributes  thereto,  and  pain  is  the  companion  of  what 
tends  to  our  ruin.  Hence  it  is,  that  the  pleafures  of  a  child,  a  youth, 
a  grown  perfon,  and  an  old  man,  all  vary,  according  to  the  different 
things  required  by  nature  in  each  ftate,  whether  fimpfy  for  the  prefer¬ 
vation  of  the  individual,  or  for  that  and  propagation  jointly. 

PLEEEIAN,  plebelus ,  any  perfon  of  the  rank  of  the  common 
people.  The  ancient  Romans  were  divided  into  fenators,  knights, 
and  plebeians  or  commons. 

PLEBI SCITUM,  in  Roman  antiquity,  a  law  enadted  by  the 
common  people,  at  the  requeft  of  the  tribune,  or  other  plebeian  ma- 
giftrate,  without  the  intervention  of  the  fenate  ;  but  more  particu¬ 
larly  denotes  the  law  which  the  people  made,  when  they  retired  to 
the  Aventine  mount. 

PLEDGE,  plegius,  in  common  law,  a  fuiety  or  gage,  either  real 
or  perfonal,  which  the  plaintiff,  or  defendant,  is  to  find,  for  his  pro- 
fecuting  the  fuit. 

The  word  is  fometimes  alfo  ufed  for  frank  pledge , 

To  Pledge,  in  drinking,  denotes  to  warrant,  or  be  furety  to  one, 
that  he  ihall  receive  no  harm  while  he  is  taking  his  draught.  The 
phrafe  is  referred  to  the  practice  of  the  Danes,  heretofore,  in  Eng¬ 
land  ;  who  frequently  ufed  to  flab,  or  cut  the  throats'  of  the  natives 
while  they  were  drinking. 

PLEDGET,  in  forgery,  a  kind  of  flat  tent,  made,  not  to  enter 
a  wound,  but  to  be  laid  upon  it,  to  imbibe  the  fuperfluous  humours, 
and  keep  it  clean  and  dry. 

PLEIADES,  in  affronomy,  an  affemblage  of  feven  ftars  in  the 
neck  of  the  conftellation  Taurus.  They  are  thus  called  from  the 
Greek  navigare,  to  fail ;  as  being  terrible  to  mariners,  on 

account  of  the  rains  and  ftorms  that  frequently  rife  with  them. 

Atlas  firft  obferved  thefe  ftars,  and  called  them  by  the  names  of 
his  daughters,  Maya,  Eledfra,  Taygefa,  Afteropa,  Alcione,  Celeno, 
and  Merope :  who,  it  is  faid,  were  tranflated  to  the  heavens,  and 
formed  the  Pleiades. 

PLENARY,  fomething  that  is  complete  or  full. 

PLENIPOTENTIARY,  a  perfon  who  has  full  power  and  com- 
miffion  to  do  any  thing.  The  word  is  chiefly  applied  to  the  mi- 
nifters  or  ambaffadors  fent  from  princes  or  ftates  to  treat  of  peace, 
marriages,  and  other  important  matters. 

PLENUM,  in  phyfics,  a  term  ufed  to  fignify  that  ftate  of  things, 
wherein  every  part  of  fpace,  or  extenlion,  is  fuppofed  to  be  full  of 
matter. 

PLEONASM,  pleonafmus ,  fuperabundancy,  in  rhetoric,  a  figure 
of  fpeech,  whereby  we  make  ufe  of  words,  feemingly  needlefs  or 
fuperfluous,  in  order  to  exprefs  a  thought  with  the  greater  force  and 
energy 

“  In  pleonafm,  fuperfluous  words  abound  : 

Mine  eyes  did  fee’t ;  mine  ears  did  hear  the  found.” 

PLEROTICS,  in  medicine,  a  kind  of  remedies  that  are  healing, 
or  that  fill  up  the  flefh :  otherwife  called  incarnatives  and 
SARCOTICS. 

PLETHORA,  or  Plethory,  (from  or *n9o(,  plenitude,)  in  me¬ 
dicine,  a  redundance  of  laudable  blood  and  humours.  A  plethora  is 
when  the  veflels  are  too  much  loaded  with  fluids.  1  he  plethora  may 
be  fanguine  or  ferous  :  in  the  firft,  there  is  too  much  craflamentum  in 
the  blood;  in  the  latter,  too  litile.  In  a  fanguine  plethora  there 
is  danger  of  a  fever,  inflammation,  apoplexy,  obltrudtfed  Accre¬ 
tions,  See.  in  a  ferous,  a  dropfy,  &c.  A  rarefadtion  of  the 
blood  produces  all  the  effedts  of  a  plethora ;  it  may  accompany  a 
plethora,  and  fhould  be  diftingu ifhed  therefrom.  Mr.  Brumfield  ob- 
ferves,  that  a  fanguine  plethora  may  thus  be  known  to  be  prefent 
by  the  pulfe.-  An  artery  overcharged  with  blood  is  as  incapable  of 
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producing  a  ftrong  full  pulfe,  as  one  that  contains  a  deficient  quan¬ 
tity  :  in  both  cafes  there  will  be  a  low  and  weak  pulfe  ;  to  diftin- 
guifh  rightly,  the  pulfe  mud  not  be  felt  with  one  or  two  fingers  on 
the  carpal  artery  ;  but  if  three  or  four  fingers  cover  a  confiderable 
length  of  the  artery,  and  we  prefs  hard  for  feme  time  on  it,  and 
then  fuddenly  raife  all  thefe  fingers,  except  that  which  is  neareft  to 
the  patient’s  hand,  the  influx  of  the  blood,  if  there  is  a  plethora,  will 
he  fo  rapid,  as  to  raife  the  other  finger,  and  make  usfenfible  of  the 
fulnefs.  Linnaeus  obferves,  that  in  the  fanguine  plethora  there  is  a 
rednefs  of  the  fkin  from  the  fulnefs  of  blood,  attended  with  a  dyfp- 
lioea.  The  fanguine  plethora  is  relieved  by  bleeding :  theferousby 
purging,  diuretic's,  and  fweating. 

PLEURA,  the  fide.  The  bread  is  lined  with  a  membrane  thus 
called  ;  it  is  fmooth  inwardly,  but  rough  outwardly,  where  it  is  at¬ 
tached  by  a  cellular  membrane  to  the  adjoining  parts;  it  covers  the 
diaphragm,  as  the  peritoneum  covers  it  on  the  under-fide  ;  where 
it  goes  to  the  fpine,  it  covers  the  lungs,  and  makes  a  complete  bag 
on  each  fide,  which  duplicature  forms  the  mediaftinum.  The  ufe 
of  the  pleura  is,  to  give  the  contained  vifeera  a  fmooth  furface,  and 
to  confine  a  lubricating  juice,  which  is  fuppofed  to  be  fecreted  by 
the  extremities  of  the  arteries  ;  and  the  mediaftinum  ferves  to  keep 
the  heart  more  fixed  in  the  center  of  the  body,  and  prevent  woundr* 
of  one  fide  of  the  thorax  from  affetfting  the  other.  The  pleura  is  of 
a  firm  texture,  and  hath  many  blood  veffels  and  nerves  running  in  it. 

PLEURISY,  a  violent  pain  in  the  fide,  attended  with  an  acute 
fever,  a  cough,  and  a  difficulty  of  breathing. 

This  diforder  affe£fs  all  the  parts  of  the  internal  integuments  of 
the  pleura,  and  the  whole  of  the  mediaftinum  ;  and  therefore  when 
it  is  feated  in  the  membrane  internally  lining  the  ribs,  it  is  called  a 
true  or  internal  pleurify ;  but  when  it  chiefly  occupies  the  external 
parts,  and  only  the  intercoftal  mufcles,  and  thofe  above  them,  are 
affedledjit  is  called  a  fpuriousor  baftard pleurify. 

The/iWr/y  is  moft  predominant  between  thefpringana  fummer. 
It  begins  with  chilnefs  and  fhivering,  which  arefoon  fucceeded  by 
heat,  thirft,  inquietude,  and  the  other  common  fymptoms  of  a  fe¬ 
ver.  After  a  few  hours  the  patient  is  feized  with  a  violent  prick¬ 
ing  pain  in  one  of  his  fides,  about  the  ribs,  which  fometimes  ex- 
tendsitfelf  towards  the  fhoulder-blades, fometimes  towards  the  back¬ 
bone,  and  fometimes  towards  the  fore-parts.of  the  breaft,  and  this 
is  attended  with  frequent  coughing.  The  matter  which  the  patient 
fpits  is  at  firft  little  and  thin,  and  mixed  with  particles  of  blood  ; 
but  as  the  difeafe  advances,  it  is  more  plentiful  and  more  concodted, 
but  not  without  a  mixture  of  blood.  The  pulfe  is  remarkably 
ifrong,  and  feems  to  vibrate  like  a  tenfe  firing  of  a  mufical  inftru- 
ment ;  and  the  blood  drawn  from  a  vein,  as  foon  as  it  is  cold,  looks 
like  melted  fuet.  As  to  the  fpitting,  it  is  frequently  abfent ;  and 
hence  plcurifies  are  diftinguilhed  into  moiftand  dry. 

As  in  all  inflammatory  fevers,  fo  in  this,  too  hot  a  regimen  is  to 
be  fhunned,  both  with  refpedt  to  the  bed-cloaths  and  the  heat  of 
the  room ;  nor  muft  the  patient  be  expofed  to  the  cold  air,  nor  drink 
things  a&ually  cold.  Hoffman  obferves,  that  all  ftrong  fudorifics  and 
cathartics  are  hurtful ;  and  that  if  the  patient  has  three  or  four  ftools, 
the  courfe  of  nature  muft  not  be  flopped.  The  diet  fhould  be  cool¬ 
ing,  relaxing,  flender,  and  diluting.  Moiftening  things  taken  warm, 
are  preferable  to  all  others;  and  hence  barley,  or  oat-meal  gruel, 
fweetened  with  honey,  and  alfo  fweet  whey,  are  proper.  If  the 
phyfician  is  called  before  the  third  day,  Boerhaave  diredts  a  large 
quantity  of  blood  to  be  let,  from  a  wide  orifice  in  a  large  veffel,  and 
to  fetch  deep  fighs,or  cough,  to  promote  it’s  celerity  ;  and  the  part 
affefted  fhould  be  rubbed  gently  at  the  fame  time,  and  the  bleeding 
continued  till  the  pain  remits,  or  the  patient  is  ready  to  faint.  This 
fhould  be  repeated  as  often  as  the  fymptoms  return,  which  it  was 
intended  to  remove,  and  till  the  abfenceof  the  white  inflammatory 
jpellicle  from  the  furface  of  the  blood,  when  cold,  fhews  it  is  time  to 
leave  it  off.  This  Huxham  confirms  by  his  own  experience,  and 
adds,  that  after  the  fourth  day,  bleeding  is  not  fafe  ;  he  likewife  re¬ 
commends  fomenting  the  part,  which  often  eafes  tbe  pain,  and  ter¬ 
minates  the  difeafe:  but  if  it  is  obftinate,  he  recommends  flight  Ra¬ 
tifications,  then  cupping,  and  afterwards  a  blifter  on  the  fame 
place  ;  which  has  been  fuccefsful,  when  the  ufual  methods  failed. 
The  patient’s  body  fhould  be  kept  open,  for  which  purpofe  emol¬ 
lient  clyfters  are  proper ;  and  he  fhould,  at  the  fame  time,  take  large 
quantities  of  ftrong,  diluting,  aperient,  and  antifeptic  liquors:  for 
this  purpofe  take  leaves  of  fcordium,  jack-by-the-hedge,  and  white 
horehound,  each  two  ounces  :  boil  them  in  two  pints  of  water, 
with  which  mix  the  oxymel  of  fquills,  eight  ounces  ;  of  nitre,  three 
drachms  ;  and  of  treacle-vinegar,  one  ounce  ;  of  this  mixture  let 
the  patient,  every  quarter  of  an  hour,  take  two  ounces,  as  warm  as 
pofiible. 

Dr.  Mead  obferves,  on  the  treatment  of  this  diforder,  dial:  after 
drawing  as  much  blood  as  is  neceffary,  draughts  with  frefh-drawn 
linfeed-oil,  are  of  great  fervice  for  eafingthe  cough  ;  nitre,  for  al¬ 
laying  the  heat ;  and  for  diffolving  the  fizy  blood  that  obftrufts  the 
fmall  canals,  wild  goat’s  blood  and  volatile  falts  ;  and,  laftly,  a 
blifter  laid  on  the  part  affefted,  in  order  to  draw  forth  the  peccant 
humour. 

A  purulent  abfeefs  or  empyema  is  fometimes  formed  in  this  dif¬ 
eafe  ;  for  the  treatment  of  which,  fee  the  article  Empyema., 

As  to  the  baftard  -pleurify,  Hoffman  fays,  that  it  is  properly  a  kind 
of  rheumatifm,  and  does  not  require  bleeding  unlefs  the  patient  is 
plethoric,  but  a  diaphorefis  and  a  more  free  perfpiration.  Lancifi, 
however,  advifes  plentiful  bleeding  in  the  arm,  fcarifying  the  part 
affe&ed,  and  cupping:  and  during  the  cure,  it  is  neceffary  to  keep 
the  body  open,  and  the  bowels  free  from  fpafms  ;  for  which  pur- 
pofes,  emollient  clyfters  are  proper,  with  oil  of  fweet  almonds. 

PLICA  Polonica,  in  medicine,  a  difeafe  of  the  hair,  almoft 
eculiar  to  Poland  and  Lithuania,  and  hence  denominated  Polonica. 
t  confifts  of  a  preternatural  bulk  of  hair,  which  being  firmly  con- 
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glutinated  and  wrapped  up  in  inextricable  knots,  and  extended  to  a 
monftrous  length,  affords  a  ,verv  unfeemly  fpe&acle.  When  thefe 
are  cut  off,  the  blood  is  difeharged  from  them,  the  head  racked 
with  pain,  the  fight  impaired,  and  the  patient’s  life  fiequently  en¬ 
dangered. 

This  misfortune  is  principally  incident  to  the  Jews  who  live  in 
thofe  countries  ;  and  what  contributes  not  a  little  to  it’s  produdlion 
is  the  fordid  3nd  nafty  manner  of  life  to  which  thefe  people  are  ad- 
difted,  for  they  rarely  comb  their  hair,  fleep  in  low  moift  rooms, 
and  drink  large  quantities  of  brandy.  The  waters,  alfo,  concur  and 
aflift  in  the  generation  of  this  diforder.  Hence  Gehcma  is  juffly  of 
opinion,  that  the  caufes  of  this  difeafe  are  lodged  in  fome  particular 
waters  of  Poland,  which  if  either  drank,  or  ufed  for  wafhing  the 
body,  produce  the  plica.  This  he  confirms  by  the  fate  of  two  fol- 
diers,  who,  when  intending  to  wafh  their  bodies,  had  fcarce  im- 
merled  their  heads  in  the  water  of  a  certain  pond,  before  their  hairs 
were  contrafted  into  many  folds.  Belide  thefe  caufes,  we  fuppofe 
an  hereditary  fault  conveyed  from  the  parents,  &c.  which  confifts  in 
too  great  a  bulk  of  the  pores,  and  bulbous  hairs  under  the  fkin  of  the 
head.  Hence  the  thick  and  glutinous  nutriciousjuice,  produced  by 
their  coarfe  aliments,  and  impure  waters,  is,  by  the  heat  excited  by 
their  drinking  brandy,  forced  into  the  cavities  of  the  hairs,  and 
fweating  through  their  pores,  produces  this  terrible  diforder. 

Some  authors  have  pretended,  that  the  earth  mofs,  hence  called 
plicaria,  ufed  externally  in  fomentation,  and  internally  in  decoition, 
is  a  remedy  for  this  difeafe.  Others  have  attributed  extraordinary 
virtues  to  mercury.  Sennertus  obferves,  that  the  only  fafe  pradfice 
in  this  cafe  is,  tofolicit  the  peccant  matter  to  the  hairs,  to  which  it 
naturally  tends,  and  that  this  is  beft  anfwered  by  lotions  of  bear's 
breech.  Some  fay  that  a  dccodlion  of  the  herb  cl  ,b-mofs,  and  it’s 
feeds,  with  which  the  head  is  to  be  wafhed,  isfpecific. 

PLINTH,  from  nsTuvho;,  brick,  in  architediure,  a  flat  fquare 
member,  in  form  of  a  brick:  fometimes  alfo  called  the  flipper  Sec 
Plate  157,  fig .  25,  N°  3.  The  plinth  is  ufed  as  the  foot,  or  foun¬ 
dation  of  columns  :  being  that  flat  fquare  table,  under  the  mould¬ 
ings  of  the  bafe  and  pedeftal,  at  the  bottom  of  the  whole  order; 
feeming  to  have  been  originally  intended  to  keep  the  bottom  of  the 
primitive  wooden  pillars  from  rotting.  The  plinth  is  alfo  called  the 
orle  or  orlo. 

Plinth  of  a  fiatue,  &c.  is  a  bafe  or  ftand,  either  flat,  round,  or 
fquare,  ferving  to  fupport  a  ftatue,  &c. 

Plinth  of  a  wall,  is  a  term  for  two  or  three  rows  of  bricks  ad¬ 
vancing  out  from  the  wall ;  or  in  the  general,  for  any  flat  high 
moulding,  ferving  in  a  front  wall  to  mark  the  floors  ;  or  to  fultain 
the  eaves  of  a  wall,  and  the  larmier  of  a  chimney. 

PLOCE,  in  rhetoric,  a  figure  whereby  a  word  is  repeated,  by 
way  of  emphafis  ;  in  fuch  manner,  as  not  only  to  exprefs  the  fub- 
jedi,  but  fome  particular  character  or  property  of  it. 

“  By  ploce  one  a  proper  name  repeats, 

Yet  as  a  common  noun  the  latter  treats 

E.  gr.  In  that  vidtory  Caefar  was  Caffar,  i.  e.  a  moft  ferene  con¬ 
queror.  Such  cruelty  is  cruelty  beyond  example. 

PLOT,  in  dramatic  poetry,  the  fable  of  a  tragedy  or  comedy  : 
or  the  action  reprefented  therein.  The  term  is  more  particularly 
ufed  for  the  knot  or  intrigue,  which  makes  the  difficulty  and  embar- 
rafs  of  a  piece:  the  unravelling  puts  an  end  to  the  plot. 

PLOVER,  golden,  or  green,  pluvialis,  in  ornithology,  a  beautiful 
bird.  The  bill  is  fhort  and  black  ;  the  feathers  on  the  head,  barck, 
and  coverts  of  the  wings,  are  black,  elegantly  fpotted  on  each  fide 
with  light  yellowifh  green  ;  the  breaft  brown,  marked  with  greenifh 
oblong  ftrokes  ;  the  belly  white,  the  middle  feathers  of  the  tail 
barred  with  black  and  yellowifh  green,  the  reft  with  black  and 
brown,  and  the  legs  black.  This  bird  lays  four  eggs,  pointed  at 
the  lefler  end,  and  of  a  dirty  white  colour,  irregularly  marked  with 
black  fpots  :  it  makes  a  Ihrill  whiftling  noife. 

Plover,  long-legged,  frimantopus,  a  water-bird,  being  a  fpccies  of 
the  charadrius,  very  remarkable  for  the  length  and  flendernefs 
of  it’s  legs  ;  it  is  all  over  white  on  the  breaft,  belly,  and  throat, 
and  blackilh  on  the  back  and  wings  y  it’s  beak  is  black,  about  a 
hand’s  breadth  long,  and  very  weak  and  flender,  fit  for  nothing 
but  to  deftroy  the  fofter  fmall  infedls ;  it’s  tail  is  of  a  whitifhgrey; 
it’s  neck  has  feveral  oblong  black  fpots  drawn  downwards,  and  it’s 
wings  are  very  long  ;  it’s  legs  and  feet  are  red,  and  have  no  hinder 
toe.  See  Plate  32,  fig.  17. 

PLOUGH,  in  agriculture,  a  machine  for  making  furrows,  and 
turning  up  the  foil :  contrived  to  fave  the  time,  labour,  and  expcnce 
that,  without  this  inftrument,  muft  have  been  employed  in  digging 
land,  to  prepare  it  for  the  reception  of  all  kinds  of  grain.  It  con¬ 
fifts  of  a  train  or  carriage  with  two  large  irons,  the  one  pointed,  the 
other  edged.  Refer  to  Syftem  of  Agriculture,  p.  69. 

The  common  dray  or  drag  plough  is  made  without  either  wheel 
or  foot,  of  an  eafy  draught,  and  beft  in  winter  for  miry  clays,  wher$ 
the  land  is  foft:  but  in  fummer,  and  efpecially  in  hard  foil,  it  is 
inconvenient,  becaufe  it’s  point  will  be  continually  riling  out  of  the 
ground. 

In  the  double  Plough,  one  plough  is  fixed  to  the  fide  of  another, 
fo  that  by  means  of  four  horfes  and  two  men,  a  double  furrow  is 
ploughed.  Another  kind  of  double  plough  is  that,  whereby  two  fur¬ 
rows  are  ploughed  at  once,  one  under  another,  by  which  the  earth 
is  ftirred  up  to  the  depth  of  12  or  t  £  inches,  which  in  many  cafes  is 
of  great  benefit. 

This  purpofe  is  well  anfwered  by  the  double  plough  invented  by 
Mr.  Randal  (fee  Plate  fig.  7,)  which,  by  putting  the  lhare  point 
to  the  middle  of  the  interval  left  by  the  horle-hoe,  throws  the  mouid 
on  each  fide  of  it,  at  the  fame  time,  towards  the  rows,  and  earths 
them  up  to  what  degree  the  ploughman  pleafes:  and  alfo  by  the  dou~ 
ble  lifting  plough  (fig.  8,)  which  paffes  into  all  the  trenches  made 
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by  thf  double  plough,  and  by  means  of  the  irons,  running  up  on  each 
fide  of  the  plough ,  will  lift  up  the  mould,  and  throw  it  upon  the  old 
ridges  ;  fo  that  the  ground,  thus  ploughed,  will  lie  in  deep  trenches 
and  high  ridges. 

The  double-wheeled  plough  has  of  late  years  become  univerfally  ufed 
in  many  counties,  and  is  found  much  preferable  to  the  ploughs  thev 
ufed  before  ;  there  is  an  obje&ion  to  it  indeed,  in  regard  to  fome  ftifl- 
and  miry  lands,  in  which  the  wheels  become  clogged  up,  and  cannot 
turn.  This,  however,  is  eafilv  remedied  by  twi fling  thumb  ropes  of 
ftraw  about  the  iron  circle  and  fpokes  of  the  wheels;  thefe  fpreading 
as  they  turn,  and  as  the  circle  twift  bears  upon  the  ground,  throw  off 
the  dirt,  and  never  clog.  The  two  principal  parts  of  this  plough  are 
the  head  and  the  tail :  the  plough-head  contains  the  two  wheels*A,  B 
(Plate  4,  jig.  9.)  and  their  axis,  or  fpindle  of  iron,  paffing  through 
the  box  C,  and  turning  round  both  in  it  and  in  the  wheels.  There 
are  fixed  perpendicularly  in  this  box,  two  crow-ftavcs  D,  D,  which 
are  flat  and  narrow  boards,  each  having  in  it  two  rows  of  holes, 
■whereby  to  raife  or  fink  the  beam  of  the  plough,  by  pinning  up  or 
down  the  pillow  E,  to  increafe  or  diminifh  the  depth  of  the  furrow. 
Behind  are  the  gallows  F,  through  which  the  crow-flaves  pafs  at  the 
top  by  mortifes,  in  which  they  are  pinned  ;  and  to  thefe  are  faf- 
tened  what  are  called  the  wilds,  G,  with  links  and  crooks  of  iron, 
by  which  the  whole  plough  is  drawn  in  the  working.  From  the  box 
to  the  center  of  the  beam  there  is  carried  an  iron-chain,  confifting  of 
four,  five,  or  more  long  links,  and  called  the  tow-chain,  H  :  this 
faftens  the  plough-t ail  to  the  plough- head.  It  is  fixed  to  an  iron  col¬ 
lar,  I,  fattened  in  the  beam  atone  end,  and  the  other  paffes  through 
a  hole  in  the  middle  of  the  box,  and  is  pinned  in  by  the  flake  K. 
From  the  fame  iron-collar  to  which  the  tow-chain  is  fixed,  there  is 
another  chain  fattened,  called  the  bridle-chain  L  :  this  runs  above 
the  beam,  as  the  tow-chain  does  below  it,  and  is  compofed  of 
fmaller  and  more  numerous  links.  At  the  up  end,  as  the  tow- 
chain  enters  the  box  of  the  plough,  this  bridle-chain  is  fixed  to  the 
top  of  what  is  called  the  flake  of  the  plough  ;  this  is  a  perpendicu¬ 
lar  flick,  carried  up  parallel  with  the  left  crow-ttafF,  and  pretty 
near  it,  and  fattened  to  it  by  a  wyth  or  rope,  M,  or  by  the  end  of 
the  bridle-chain  ltfelf,  when  that  is  long  enough.  This  flake  is 
alfo  fattened  in  it’s  lower  part,  under  the  gallows,  to  the  fame 
crow-ftaff,  by  another  wyth  or  piece  of  rope. 

Thefe  are  the  parts  of  which  the  head-part  of  the  plough  is  com¬ 
pofed.  The  plough-ta\\  confifts  of  the  beam,  N,  carried  from  the 
head  to  the  very  extremity,  and  ferving  as  the  fupport  and  bafe  of  all 
the  reft.  A  little  below  the  collar,  to  which  the  tow-chain  and  bri¬ 
dle-chain  are  fattened,  this  beam  is  pierced  with  a  large  hole,  which 
lets  through  the  coulter  O  :  this  is  a  long  and  narrow  piece,  termi¬ 
nating  in  an  edge,  and  reaching  juft  to  the  fhare,  P  ;  and  it  is  fixed 
immoveable  in  it’s  place  by  means  of  a  wedge  which  is  driven  into 
the  hole  of  the  beam  with  it :  the  office  of  this  coulter  is,  to  cut  the 
earth  as  it  is  thrown  up  by  the  lhare.  Behind  thefe,  the  fame  beam 
is  pierced  with  two  more  holes,  one  very  near  it’s  end  :  thefe  give 
paflages  to  two  oblong  pieces,  called  the  fore-fheat  Q,  and  hinder- 
Iheat  R,  by  which  the  plough-Qi lare  is  fupported  in  it’s  place.  To 
the  top  of  the  hinder-flieat  there  is  fattened  a  fhort  handle,  S,  by  a 
wooden  pin.  Parallel  to  the  hinder  {heat  there  runs  up  a  piece  of 
wood  of  much  the  fame  form,  called  the  drock,  1';  and  to  this  is 
fattened  another  horizontal  piece,  called  the  ground-wrift,  V:  thefe 
are  all  on  the  right-hand  fide  of  the  plough,  and  parallel  with  the 
fore-fheat.  There  runs  another  piece,  of  much  the  fame  form  with 
it,  on  the  right  hand  ;  and  the  bottom  of  this  is  the  earth-board, 
whofe  fore-part,  W,  is  feen  before  the  {heat.  The  long  handle,  X, 
of  this  whofe  fore-part  appears  before  the  {heat,  which  reachesasfar 
as  that  of  the  lheat,  is  fattened  to  the  drock  by  a  pin  at  a,  the  other 
end  of  which  goes  into  the  beam.  Near  the  lower  end  of  the  fore- 
fheat,  there  are  two  flat  pieces  of  iron,  called  the  double  retch,  z, 
which  pafs  from  the  two  fides  of  it  up  to  the  beam ;  and,  being  let 
through  it,  are  fattened  to  the  upper  part  by  ferews  and  nuts  at  b 
and  c.  Thefe  keep  the  {heat  in  it’s  place. 

Plough,  draining ,  or  trenching ,  is  an  inftrument  ufed  to  cut  out 
the  trenches,  drains,  and  carriages  in  meadow  and  pafture-ground. 
It  is  alfo  ufed  for  cuttingthe  fides  of  turf  even,  which  are  to  be  laid 
down  again  either  in  the  fame,  or  in  fome  other  places. 

It  confifts  of  a  long  handle,  with  a  knob  or  button  at  the  end,  and 
at  the  other  end  it  turns  upward  like  the  foot  of  a  plough,  to  Aide  in 
the  ground.  In  this  part  is  placed  a  coulter,  of  the  length  propor¬ 
tioned  to  the  depth  to  be  cut,  and  with  a  {harp  edge  ;  this  has  two 
wheels  to  make  it  run  eafy,  and  does  a  great  deal  of  bufinefs  in  a 
very  little  time. 

The  trenching-plough  ufed  about  Caxton,  in  Cambridgefhire,  is 
larger  than  ordinary,  and  has  two  coulters,  one  before  the  other, 
which,  bending  inwards,  cut  each  fide  of  the  trench.  The  mould- 
board  is  longer  than  common,  in  order  to  caft  the  turf  a  great  way 
off  from  the  trench.  It  cuts  a  trench  a  foot  wide  at  bottom,  a  foot 
and  a  half  at  top,  and  a  foot  deep,  and  is  drawn  with  twenty  horfes. 
The  importance  of  draining  wet  land  induced  the  Society  of  Arts, 
to  propofe  a  premium  of  fifty  guineas  for  the  beft  plough  or 
machine,  of  the  fimpleft  conftrufcftion,  that  lhould,  with  the  leaf! 
force,  cut  a  new  drain  or  trench  one  foot  in  perpendicular  cfepth, 
one  foot  eighteen  inches  wide  at  top,  and  ten  inches  at  the  bottom, 
Hoping  equally  on  each  fide,  the  contents  of  which  were  alfo  to  be 
thrown  equally  on  each  fide. 

This  premium  was  adjudged  to  Mr.  Cuthbert  Clarke,  who  in¬ 
vented  the  double  mould-board  drain-plough,  reprefented  in  Plate  4, 
jig.  10,  which  anfwered  exceeding  well  in  meadow  ground,  but 
could  not  be  drawn  in  a  ttiff  clay  with  the  force  of  eight  horfes. 

A,  B,  and  C  are  the  three  coulters  ;  D,  E,  F,  the  nuts  and  ferews 
that  fatten  the  coulters  to  the  beams  ;  G,  H,  I,  a  wheel  or  roller, 
which  prevents  the  plough  from  finking  too  deep  into  the  earth  ;  this 
roller  is  divided  into  three  parts  by  circular  pieces  of  iron,  which 
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projetf  bevond  it,  and  cut  the  turf  into  three  parts;  the  coulters 

follow  in  the  fame  track,  and  finifli  that  part  of  the  work  K  K 

are  the  centers  on  which  the  roller  turns  ;  L,  L,  the  nuts  and  ferews 
which  fatten  the  iron  arbor  in  which  the  pivots  of  the  roller  turn  to 
the  beams  ;  the  arbors  are  kept  in  their  places  by  means  of  the  two 
iron  braces,/,/.-  M  is  a  large  iron  hook,  to  which  the  tow-chain,  N 
by  which  the  plough  is  drawn,  is  fattened:  Q  is  the  head  of’the 
plough,  into  which  the  beams  are  mortifed  ;  P,  (/,  R,  are  the  three 
beams  ;  S  is  a  (hoe  of  iron,  the  whole  part  from  S  to  A  being  of 
that  metal,  and  into  which  the  hoof  of  the  plough  is  inferted  ;  T  is 
a  fhelf  on  which  the  mould  rifes  after  it  is  cut  by  the  coulter  and 
fore-part  of  the  (hare, till  it  is  thrownoutof  thetrench  by  the  mould- 
boards  V,  V:  W,W  is  a  band  of  iron,  which  faftens  the  hinder  part 
of  the  plough  to  the  main  or  middle  beam  ;  X  is  the  head  of  a  tenon, 
which  fattens  the  mould-boards  and  hoofs  of  the  plough  to  the  main- 
beam  ;  Z,  Z,  are  the  two  handles,  like  thofe  of  a  common  plough , 
kept  fecure,  and  in  their  proper  pofition  by  the  board  ab  ;  c  d,  te- 
prefent  the  furface  of  the  ground  when  the  plough  is  at  work  ;  fo'that 
all  the  parts  below  that  dotted  line  are  under  the  ground  when  the 
drain  is  cutting  :  feg  is  the  angle  which  the  coulters’make  with  a 
line  drawn  parallel  to  the  horizontal  plane,  and  is  nearly  equal  to 
450:  though  by  being  fo  large,  the  plough  tends  too  much  to  get 
into  the  earth;  and,  therefore,  when  the  foil  is  ttiff  and  a  great  force 
is  required  to  draw  the  plough,,  it  cannot  be  properly  held  by  the  han¬ 
dles,  even  by  the  force  of  fix  men,  without  turning  over.  This 
inconvenience  might  be  removed  by  diminifhing  the  angle  feg  to 
about  330.  Mr.  Clarke  conftru<3ed  another  improved  plough  of 
this  kind,  but  the  premium  of  the  fociety  was  affigned  to  Mr. 
Knowles,  whofe  plough  cut  a  trench  of  one  foot  one  inch  in  depth, 
twenty  inches  broad  at  top,  and  ten  at  bottom,  laying  the  earth  and 
turf  on  each  fide  of  the  trench  in  the  mod  exadt  manner. 

Mr.  Clark’s  Jingle  mould-board  drain-plough  is  reprefented  iri  Plate 
io,  jig.  it.  It’s  conttrudtion  is  very  fimilar  to  that  already  dc- 
feribed  :  A  is  the  regulating  wheel,  which,  by  the  radius  F,  may 
be  fo  adjufted  as  to  adapt  the  plough  for  cuts  of  various  depths.  H, 
H,  are  two  coulters  fattened  to  the  wungsof  the  fhare,  and  ferewed 
into  the  bar  G  ;  they  are  fo  extended  as  to  make  the  deligned 
breadth  at  top,  and  equally  floping  on  each  fide.  In  whatever  way 
the  cut  is  made,  the  contents  are  forced  up  the  inclined  plane  C, 
which  is  fupported  by  the  heel  D,  as  in  the  other  plough ;  and  the 
mould-board  B  turns  the  furrow  clear  of  the  drain.  This  plough 
requires  only  four  horfes. 

Plough,  drill,  is  an  inftrument  contrived  for  fotving  corn  irt 
drills  or  rows,  according  to  the  method  of  the  new  hufbandry. 

The  firft  inventions  of  this  kind  were  the  drill-plough  of  Mr. 
Worlidge,  and  the  fembrador  of  .Lucatello  ;  but  neither  of  thefe  of 
any  other  of  the  kind  anfwered  in  pradtice,  till  Mr.  Tull  contrived 
his  drill-plough;  furnifhed  with  {hares,  hoppers,  and  a  harrow,  fo 
difpofed,  that  the  furrows  are  formed,  the  feed  dropped  into  them, 
and  covered  at  the  fame  time.  This  curious  machine  is,  from  it’s 
nature  and  extenfive  ufe,  fo  complicated,  that  it  would  lead  us  be¬ 
yond  our  proper  limits  to  give  fuch  a  minute  defeription  of  it,  as 
would  be  fufficient  to  afford  our  readers  an  adequate  and  juft  idea 
of  it.  See  the  article  Drill. 

Mr.  Clarke  has  alfo  invented  a  drill-plough  (fee  Plate  lo,jig.  12,)  ‘ 
1 1  are  a  pair  of  {hafts  ;  L  L  is  a  bar,  which  ftrengthens  the  hinges 
of  the  {hafts  ;  E,  E,  E,  are  three  mortifes  to  receive  the  three  coul¬ 
ters;  A  reprefents  the  fliape  of  the  coulter,  the  bulb  at  the  end  of 
which  makes  the  groove  or  furrow  for  the  feeds  ;  B,  B,  B,  are  oval 
holes  to  receive  the  piece  N,  which  conveys  the  feeds  down  to  the 
furrows  made  by  the  coulters  ;  a,  a,  a,  are  three  fhes  or  damfels, 
like  thofe  of  a  corn  mill,  to  receive  the  feeds  from  the  three  hoppers 
R,  R,  R,  which  are  placed  about  eight  or  nine  inches  above  the 
board,  containing  the  holes  B,  B,  B,  but  parallel  to  it,  and  fuppor¬ 
ted  by  the  frame  C,  which  frame  is  fupported  by  feven  pillars,  fuch 
as  q.  The  hoppers  and  their  flies  being  thus  fufpended,  and  the  fhes 
pinned  to  a  flat  bar  as  reprefented  by  B,  B,  B,  and  held  to  their  fta- 
tion  by  an  eafy  fpring,  they  are  jogged  by  the  call  or  fquare  piece 
of  wood  fixed  upon  the  fpindle,  paffing  through  the  trundle  O  :  this 
trundle  is  turned  by  the  cog  wheel  H,  which  is  turned  by  the  axle- 
tree  Z  Z  of  the  two  wheels  GG:  g  is  the  bridge  for  fupporting  the 
fpindle  and  trundle.  When  the  feed,  jogged  by  the  call,  is  made  to 
trickle  out,  a  perfon  takes  hold  of  the  handles  PP,  and  'direfts  the 
whole  machine,  fo  that  the  feeds  will  he  covered  in  by  the  harles  dt 
d,  d ;  wdiich  turn  upon  a  pin  or  hinge  at  the  fore  end,  and  are  loaded 
at  the  hind  end  wdth  lead  or  any  other  heavy  fubftance,  as  repre¬ 
fented  by  the  balls  over  ddd,  to  make  the  feet  fink  in  the  foil. 
This  inftrument  may  be  made  to  ftiift  it’s  drills  at  plcafure,  or  to 
drill  always  at  one  diftance. 

The  four-coultered  Plough  of  Mr.  Tull  (fee  Plate  10,  jig.  13,) 
is  different  in  fome  refpedls  from  the  double-wheeled  plough  already 
deferibed,  though  in  general  founded  upon  it. 

It’s  beam  is  ten  feet  four  inches  long,  whereas  that  of  the  common 
plough  is  but  eight.  The  beam  is  ftrait  in  the  common  plough,  but 
in  this  is  ftrait  only  from  a  to  b,  and  thence  arched :  fo  that  the 
line  let  down  perpendicularly  from  the  corner  at  a,  to  the  even  fur- 
face  on  which  the  plough  Hands,  would  be  1 1{  inches ;  and  if  another 
line  were  let  down  from  the  turning  of  the  beam  at  b  to  the  fame 
furface,  it  would  be  one  foot  eight  inches  and  a  half ;  and  a  third  line 
let  down  to  the  furface  from  the  bottom  of  the  beam  at  that  part 
which  bears  upon  the  pillow,  will  fhew  the  beam  to  be  two  feet  ten 
inches  high  in  that  part.  At  the  diftance  of  three  feet  two  inches 
from  the  end  of  the  beam  a,  at  the  plough- tail,  the  firft  coulter,  or 
that  next  the  fhare,  is  let  through  ;  and  at  thirteen  inches  from 
this,  a  fecond  coulter  is  let  through  :  a  third  at  the  fame  diftance 
from  that ;  and,  finally,  the  fourth  at  the  fame  diftance  from  the 
third,  that  is,  thirteen  inches  :  and  from  a  to  b  is  feven  feet. 

The  craokednefs  of  the  upper  part  of  the  beam  of  this  plough  is 

contrived 
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contrived  to  avoid  the  too  creat  length  of  the  three  foremoft  coulters, 
which  would  be  too  much,  if  the  beam  was  (trait  all  the  way  ;  and 
they  would  be  apt  to  bend  and  be  difplaced,  unlefs  they  were  very 
heavy  andclumfy.  A(h  is  the  belt  wood  to  make  the  beam  of,  it 
being  fufficiently  ftrong,  and  yet  light. 

The  (heat  in  this  plough  is  to  be  (even  inches  broad.  The  fixing 
of  the  (hare  in  this,  as  well  as  in  the  common  plough,  is  the  niceft 
part,  and  requires  the  utmoft  art  of  the  maker  ;  for  the  well-going 
of  the  plough  wholly  depends  upon  the  placing  this.  Suppofing  the 
axis  of  the  beam,  and  the  left  iide  of  the  (hare,  to  be  both  horizon¬ 
tal,  they  muff  never  be  fet  parallel  to  each  other  ;  for  if  they  are, 
the  tail  of  the  (hare  bearing  again  ft  the  trench  as  much  as  the  point, 
would  caufe  the  point  to  incline  to  the  right  hand,  and  it  would  be 
carried  out  of  the  ground  into  the  furrow.  If  the  point  of  the  (hare 
fhould  be  fet  fo,  that  it’s  fide  fhould  make  an  angle  on  the  right  fide 
of  the  axis  of  the  beam,  this  inconvenience  would  be  much  greater  ; 
and  if  it’s  point  fhould  incline  much  to  the  left,  and  make  too  large 
an  angle  on  that  fide  with  the  axis  of  the  beam,  the  plough  would  run 
quite  to  the  left  hand  ;  and  if  the  holder,  to  prevent  it’s  running 
quite  out  of'  the  ground,  turns  the  upper  part  of  his  plough  towards 
the  left  hand,  the  pin  of  the  (hare  will  rife  up,  and  cut  the  furrow 
diagonally,  leaving  it  half  mploughed .  To  avoid  this  and  feveral 
other  ineonveniencies,  the  ftrait  fide  of  a  (hare  mult  make  an  angle 
upon  the  left  fide  of  the  beam  ;  but  that  muft  be  fo  very  acute  a  one, 
that  the  tail  of  the  (hare  may  only  prefs  lefs  againft  the  fide  of  the 
trench  than  the  point  does. 

This  angle  is  (hewn  by  the  pricked  lines  at  the  bottom  of  fig.  9, 
where  e/  is  fuppofed  to  be  the  axis  of  the  beam  let  down  to  the  fur- 
face,  and  ^/parallel  to  the  left  fide  of  the  (hare  :  and  it  is  the  fub- 
tenfe  eg  that  determines  the  inclination  which  the  point  of  the  (hare 
muft  have  towards  the  left  hand.  This  fubtenfe,  fays  Mr.  Tull,  at 
the  fore-end  of  an  eight  feet  beam,  (hould  never  be  more  than  one 
inch  and  a  half,  and  whether  the  beam  be  long  or  fhort,  the  fubtenfe 
muft  be  the  fame. 

The  great  thing  to  be  taken  care  of,  is,  the  placing  the  four  coul¬ 
ters  ;  which  muft  be  fo  fet,  that  the  four  imaginary  places  deferibed 
by  their  four  edges,  as  the  plough  moves  forward,  may  be  all  parallel 
to  each  other,  or  very  nearly  fo  ;  for  if  any  one  of  them  (hould  be 
very  much  inclined  to,  or  (hould  recede  much  from  either  of  the 
other,  then  they  would  not  enter  the  ground  together.  In  order  to 
place  them  thus,  the  beam  muft  be  carefully  pierced  in  a  proper 
manner.  The  fecond  coulter-hole  muft  be  two  inches  and  a  half 
more  on  the  right  hand  than  the  firft,  the  third  muft  be  as  much 
more  to  the  right  of  the  fecond,  and  the  fourth  the  fame  meafure  to 
the  right  hand  of  the  third  ;  and  this  two  inches  and  a  half  muft  be 
carefully  meafured  from  the  centre  of  one  hole  to  the  center  of  the 
other.  Each  of  thefe  holes  is  a  mortife  of  an  inch  and  quarter  wide, 
and  is  three  inches  and  a  half  long  at  the  top,  and  three  inches  at  the 
bottom.  The  two  oppofite  fidesof  this  hole  are  parallel  to  the  top 
and  bottom,  but  the  back  is  oblique,  and  determines  the  obliquity  of 
the  (landing  of  the  coulter,  which  is  wedged  tight  up  to  the  poll. 

The  coulter  is  two  feet  eight  inches  long,  before  it  is  worn; 
the  handle  takes  up  fixteen  inches  of  this  length,  and  is  allowed 
thus  long,  that  the  coulter  may  be  driven  down  as  a  point  wears 
away. 

As  to  the  wheels,  the  left  hand  wheel  is  twenty  inches  diameter, 
and  that  on  the  right  hand  two  feet  three  inches,  and  the  diftanceat 
which  they  arc  fet  from  each  other  is  two  feet  5^  inches. 

Plough,  hot,  an  inftrument  adapted  to  the  new  husbandry, 
and  to  the  operation  of  hoeing,  for  deftroying  weeds,  keeping 
plants  clean,  and  ftirring  the  ground.  Sec  the  article  Horfe-hiov.. 

The  hoe-plough  invented  by  Mr.  Tull,  is  reprefented  in  fig ,  14. 
A  is  the  beam  and  plough- tail ;  being  much  the  fame  with  tnat  of 
the  common  plough,  [Pluto  4,  fig.  9.)  The  (hare  from  it’s  tail  to  the 
fore-part  of  it’s  locket  is  two  feet  one  inch  long,  and  from  thence 
to  the  end  of  the  point  tenj  inches  ;  B  is  the  plank,  two  feet  feven  \  '■ 
inches  long,  two|  inches  thick,  and  nine  inches  broad.  C,  D,  are 
the  nuts  of  the  two  ferew-pins,  which  hold  up  the  beam  to  the  plank: 
E  is  the  nut  of  the  draw-pin,  which  pin  has  a  crook  underneath,  to 
which  one  of  the  links  of  the  (hort  chain  of  the  whipper  is  faftened, 
for  drawing  the  plough  ;  F,  G,  are  the  two  limbers,  ferewed  on  to 
the  plank  by  four  ferews  and  nuts,  and  having  their  inferior  furface 
parallel  to  the  plank,  and  to  the  upper  furface  of  the  fore-end  of  the 
beam  ;  thefe  limbers  bend  outwards  from  each  other  all  the  way, 
till  they  come  w  ithin  about  a  foot  of  the  chain  ;  and  the  diftanceof 
their  fore-ends  is  two  feet  eight  inches :  they  are  to  be  made  ftrong 
and  (tiff,  and  of  fuch  a  length,  that  there  may  be  room  for  the  horfe 
,before  the  bar,  H,  which  holds  them  at  their  proper  diftance:  I  is 
the  whipper;  K,  L,  are  it’s  notches,  to  which  the  traces,  both  of 
the  thiller  and  of  the  horfe  next  before  him,  are  faftened. 

This  plough  is  made  to  go  deeper  or  fballower  by  the  chain  of  the 
limbers.  In  hoeing  near  the  young  plants,  the  firft  or  fecond  time, 
the  earth  is  prevented  from  running  over  to  the  left  fide  of  the  plough , 
and  burying  them,  by  nailing  a  very  thin  fquare  piece  of  board  to  the 
(heat  with  one  corner  bearing  at  or  below  a,  and  it’s  other  lower 
corner  bearing  on  the  back  of  the  coulter  on  it’s  left  fide  at  b ,  it’s 
upper  corner  reaching  to  c  or  higher :  it’s  fore-end  is  tied  on  to  the 
coulter  by  a  leathern  thong  pafling  through  a  hole  very  near  the  end 
of  the  board.  The  low'cr  edge  of  the  board  muft  come  no  iow'er 
than  the  pricked  line  ab  ;  which,  at  b,  is  juft  even  with  the  furface 
of  the  ground,  before  it  is  railed  by  the  (hare. 

.  Plough,  paring,  is  an  inftrument  ufed  in  feveral  parts  of  Eng¬ 
land,  for  paring  off  the  furface.of  the  ground,  in  order  to  it’s  being 
,  burnt. 

Mr.  Bradley  has  given  the  following  defeription  of  a  very  fimple 
inftrument  of  this  kind:  from  A  to  A  [Plate  10,  fig.  15,)  is  the 
plough- beam,  about  feven  feet  long,  mortifed  and  pinioned  into  the 
block  B,  which  is  of  clean  timber  without  knots.  C,  C,  are  the 
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(heaths  or  ftandards,  made  flat  on  the  infide,  to  clofeequall)'  with 
the  paring  plate,  and  faftened  to  it  with  a  bolt  and  key  on  each  (ide 
as  at  D.  E  is  the  paring  plate  of  iron  laid  with  fteel,  about  four 
inches  wide,  and  from  twelve  to  eighteen  inches  long.  .  This  plate 
muft;  be  made  to  cut  on  the  (ides,  which  are  bolted  to  the  ftandards, 
as  well  as  at  the  bottom  part.  F,  F,  are  two  iron  braces,  to  keep 
the  ftandards  from  giving  way:  thefe  ftandards  muft  be  mortifed 
near  their  outfides,  and  through  the  block.  G,  G,  are  the  plough 
handles,  which  muft  be  fixed  (lope- wavs  between  the  beam  and  the 
ftandards.  The  pin-holes  in  the  beam,  the  ufe  of  which  is  to  make 
this  plough  cut  more  or  lefs  deep,  by  fixing  the  wheels  nearer  to  or 
farther  from  the  paring  plate,  (hould  not  be  above  two  inches 
afunder. 

Plough,  Rotheram,  or  patent,  is  a  plough  of  very  fimple  con- 
firuifion,  andeafilv  worked.  The  left  or  land  fide  of  ih\a  plough  is 
reprefented  in  Plate  10 ,  fig.  16.  AB  is  the  beam,  CD  the  (heath, 
EBD  the  main  handle,  FR  the  fmaller  handle,  GH  the  coulter, 
KI  the  fock  or  (hare,  N  P  the  bridle,  S  the  fly-band,  and  ML  a 
piece  of  w'ood  in  place  of  a  head.  The  whole  of  this  plough  (hould 
be  made  of  afh  or  elm  ;  the  irons  (hould  be  fteeled  and  well-tem¬ 
pered  :  and  that  part  of  the  plough  which  is  under  ground  in  tilling, 
fhould  be  covered  with  plates  of  iron.  The  difference  between  this 
and  the  common  plough  feems  to  confift  in  the  bridle  at  the  end  of 
the  beam,  by  which  the  ploughman  can  give  the  plough  more  or  lefs 
land  by  notches  at  N,  or  make  it  cut  deeper  or  (hallower  by  the 
holes  at  P  ;  in  the  coulter  or  (hare,  which  are  fo  made  and  fet  as  to 
cut  off  the  new'  furrow  without  tearing  ;  and  in  the  mould-board, 
which  is  fo  fhaped  at  firft  to  raife  a  little,  and  then  gradually,  turn 
over  the  new  cut  furrow  with  very  little  refiftance.  Butthegreateft 
advantage  attending  it  is,  it’s  being  fo  eafy  of  draught,  that  it  will 
do  double  the  work  of  any  common  plough . 

Plough,  Spanifio,  is  a  kind  of  femicircle  pitched  on  one  end, 
with  the  convex  fide  turned  to  the  ploughman  ;  and  the  concave  fide 
(a  little  inclined)  to  the  horfe.  His  tail  is  in  a  right  line  with  the 
(hare.  With  this  plough  and  one  horfe,  the  Spaniards  plough  two 
or  three  acres  of  their  light  ground  in  a  day.  See  fig.  17. 

Plough,  among  book-binders,  is  a  tool  wherewith  they  cut 
fmooth  the  leaves  of  books.  See  the  article  Book-binding. 

Ploug n-Monclay,  the  next  Monday  after  Twelfth-day. 

PLOUGHING,  or  Plowing,  in  agriculture,  the  art  of  turning 
up  the  earth  with  a  plough. 

Ploughing  is  principally  either  that  of  lays  or  of  fallows.  Plough¬ 
ing  of  lays,  is  the  firft  cutting  up  of grafs-ground  for  corn,  and  is  a 
work  commonly  performed  in  January.  The  beft  time  for  doing 
it  is  when  the  land  is  wet,  becaule  the  turf  is  then  foft  and  tough,  and 
will  turn  up  without  breaking.  In  the  well  turning  of  thisconfifts 
the  chief  part  of  this  fort  of  ploughing,  which  if  rightly  performed, 
will  lay  the  turf  lb  flat  and  true,  that  it  can  hardly  be  fecn  where 
the  plough  went.  This,  indeed,  depends  greatly  upon  the  make  of 
the  plough  ;  but  if  the  earth-board  does  not  turn  the  turf  well,  fomc 
nail  upon  it  a  (mall  piece  of  wood  to  take  the  upper  part  of  the 
earth  as  it  rifes  upon  the  earth-board,  which  caufes  it  to  fall  with 
the  grafs-fide  dowhwards.  Ploughing  of  fallows,  called  alfo  fal¬ 
lowing,  is  preparing  land  by  'ploughing  long  before  it  is  ploughed  for 
feed.  See  the  article  Fallowing. 

There  are  commonly  three  fallowings  ;  the  firft  is,  as  foon  as  the 
liufbandmc-n  have  done  (owing  ;  and  this  is  to  be  very  (hallow,  well 
turned,  and  clapped  clofc  together:  the  fecond  is  in  June,  when 
they  go  to  the  full  depth  ;  the  third,  about  the  beginning  of  Auguft. 
If  it  rife  full  of  clods,  they  harrow  it  down  :  but  foon  ftrick-fize,  or 
plow  it  up  again  into  ridges. 

In  Staffbrdfliire,  befides  the  three  fummer  fallowings,  they  give 
their  land  a  winter  fallowing.  This  ploiving  of  land  four  times 
Virgil  recommends: 

Ilia  feges  demum  votis  rejpondet  avari 

Agrtcola,  bis  qua  Jotem ,  bis  f rigor a  JenJit.  .  Geor.  1.  r. 

This  is  an  ancient  piece  of  hufbandry,  witnefs  thofe  verfes  of 
Virgil: 

Alternis  idem  tonfas  ccfiiire  novales 

Et  fegnern  putiere fitu  durejeere  campum.  Id.  lib.  I. 

PLOUGHMAN,  the  perfon  who  guides  the  plough  in  the  ope¬ 
ration  of  tilling. 

PLUG,  a  large  wooden  peg,  wherewith  to  (top  the  bottom  of  a 
ciftern,  cade,  pipe,  or  the  like. 

Plugs,  in  (hipping,  are  certain  pieces  of  timber,  formed  like 
the  fruftum  of  a  cone,  and  ufed  to  ftop  the  hau(e-holes,  and  the 
breaches  made  in  the  body  of  a  (hip  by  cannon-balls,;  the  former 
of  which  are  called  baufe-plugs,  and  the  latter  jhot-plugs ,  which  are 
formed  of  various  fixes,  in  proportion  to  the  holes  made  by  the  dif¬ 
ferent  fize  of  (hot  which  may  penetrate  the  (hip’s  (ides  or  bottom  in 
battle  :  accordingly  they  are  always  ready  for  this  purpofe. 

PLUM-/ref,  prunus,  a  genus  of  trees  whofe  flower  confifts  of 
five  roundifli  concave  petals,  infertedin  the  cup  with  upwards  of  20 
ftamina  :  the  fruit  is  either  an  ©val  or  roundiih  drupe,  with  a  longi¬ 
tudinal  furrow,  containing  a  comprefled  and  acute  pointed  nut, 
with  the  futures  ftanding  out  each  way  in  an  edge. 

1'  he  plum-tree,  it  is  faid,  is  a  native  of  Armenia,  and  the  country 
about  Damafcus,  from  whence  they  were  firft  brought  to  Italy, 
and  from  thence  to  the  other  European  countries. 

As  there  arc  a  confiderable  number  of  forts  of  plums,  we  (hall 
only  mention  a  few  of  the  beft.  1.  The  perdigron  plum.  2.  The 
violet  perdigron.  3.  The  white  perdigron.  4.  The  myrobalan. 
5.  The  green  gage.  ;  6.  The  drap  d’or.  7.  St.  Catherine-  S.  Mi- 
rabelle.  9.  The  damalk  violet.  10.  The  Orleans  .;  this  is  the  moft 
common.  11.  The  imperial.  12.  The  mogul ;  thefe  two  laft.are 
good  for  baking,  or  fweet-meats:  to  which  may  be  added  feveral 
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other  forts,  together  with  the  damfon,  floe,  black  and  white  bullace, 
which  grow  in  the  hedges,  and  are  fit  for  tarts,  the  damfon  in  par¬ 
ticular.  They  are  propagated  by  inoculation,  on  wild  plum  flocks, 
and  may  be  trained  either  for  dwarf,  efpalier,  wall,  or  flandard  trees, 
The  whole  management  of  planting  and  pruning  them  is  the  fame 
with  that  of  peaches. 

In  thofe  years  that  plums  are  very  plenty,  and  confequently  much 
eaten  by  all  forts  of  people,  fluxes  of  the  belly  generally  abound,  which 
often  turn  to  bloody  fluxes  ;  hence  it  appears  that  they  always  fhould 
be  eaten  with  moderation,  and  fhould  be  quite  ripe  and  found. 
PLUMAGE,  the  feathers,  or  covering  of  birds. 

PLUMB  line,  among  artificers,  a  perpendicular  line. 

PLUMBERY,  formed  of  plumbum,  lead,  the  art  of  calling,  pre¬ 
paring,  and  working  lead  ;  and  of  tiling  it  in  buildings,  Sec. 

The  lead  ufed  in  plumbery  is  furnifhed  from  the  lead-works  in  large 
ingots,  or  blocks,  called  pigs  of  lead,  ordinarily  weighing  about  a  hun¬ 
dred  pounds  apiece. 

As  this  metal  melts  very  eafily,  it  is  eafy  to  call  figures  hereof,  of 
any  kind,  by  running  it  into  moulds  of  brafs,  clay,  plaifler,  Sec. 
But  the  chief  article  in  plumbery,  is  the  flieets  and  pipes  of  lead. 
They  are  thefe  which  make  the  baits  of  the  plumber’s  work  in  build¬ 
ing.  For  Method  of  c a/ling  fhects  of  L  e  A  D ,  fee  Fusion. 

Method  of  cafiing  thin  Sheets  of  Lead.  The  table  or  mould  here 
ufed  ts  of  a  length  and  breadth  at  diferetion,  only  lodged  on  one  fide. 
Inftead  of  fand,  they  cover  it  with  a  piece  of  woollen  fluff,  nailed 
down,  at  the  two  ends,  to  keep  it  tight  ;  and  over  this  lay  a  very  fine 
linen  cloth.  The  feet  of  the  table  are’uneven,  fo  as  to  be  moderately 
inclined. 

Great  regard  is  had  to  the  lead  that  it  have  the  jufl  degree  of  heat, 
foas  to  run  well,  yet  not  burn  the  linen  :  this  they  judge  of  by  a 
piece  of  paper,  which,  if  it  take  fire  in  the  liquid  lead,  is  too  hot  ; 
and,  if  it  be  not  fhrunk  and  fcorched  a  little,  it  is  not  hot  enough. 
The  lead  being  then  in  it’s  juft  degree,  they  have  a  lfrike  different 
from  that  deferibed  under  Fusion,  that  ferves  both  for  peel  and  ftrike 
to  contain  and  condudl  the  liquid  lead;  being  a  wooden  cafe  without 
any  bottom,  only  clofed  on  three  fides:  it  is  pretty  high  behind,  but 
the  two  fides,  like  two  acute  angles,  ftill  diminifh  to  the  tip,  from  the 
place  where  they  are  joined  to  the  third  or  middle  piece,  where  they  j 
are  of  the  fame  height  therewith,  namely,  feven  or  eight  inches  high.  S 
The  width  of  the  middle  makes  that  of  the  ftrike,  which  again  makes 
that  of  the  fheet  to  be  caft. 

The  ftrike  is  plat  ed  atop  of  the  table  ;  which  is  before  covered 
in  that  part  with  a  palteboard  that  ferves  as  a  bottom  to  the  cafe, 
and  prevents  the  linen  from  being  burnt,  while  the  liquid  lead  is 
pouring  in.  The  (trike  is  fo  difpofed  on  the  table,  as  that  the  higheft 
part  looks  to  the  lower  end  of  the  table,  and  the  two  fioping  tides 
to  the  higher  end.  The  ftrike  is  now  filled  with  the  proper  quan¬ 
tity  of  lead  ;  which  done,  two  men,  one  at  each  table,  let  the  ftrike 
defeend  down  the  table,  or  elfe  draw  it  down  with  a  velocity  greater 
or  lefs,  as  the  fheet  is  to  be  more  or  lefs  thick,  it’s  thicknefs  ftill  de¬ 
pending  on  the  prbmptitude  wherewith  the  ftrike  Aides  down  the 
inclining  mould. 

Thefe  fmooth  Iheets  of  lead  are  fometimes  ufed  between  the  joints 
of  large  ftones  in  great  buildings,  &c. 

Method  of  cafiing  Pipes  without  foldering.  For  this  purpofe  they 
have  a  kind  of  furnace  confiding  of  a  large  iron  caldron  lupported 
on  a  pretty  high  iron  ftand.  The  caldron  is  encompaffed  with  a 
maflive  heap  of  bricks  and  loam  ;  only  leaving  a  mouth  or  pafiage  for 
4he  conveyance  of  wood  underneath,  and  lighting  the  fire  ;  and  an¬ 
other  little  aperture  behind  to  ferve  as  a  vent-hole.  In  this  furnace 
the  lead  is  melted  ;  and  to  forward  the  fulion,  befides  the  heating  it 
with  a  fire  underneath,  they  put  in  burning  faggots  along  with  the 
metal,  which  is  lkimmed  and  laden  off  with  the  above-mentioned 
inftruments.  Near  the  flirface  is  a  bench  furnifhed  at  one  end  with 
a  little  mill,  and  arms  or  levers  to  turn  it  withal.  A  ftrong  girt, 
armed  with  an  iron  hook  at  one  extremity,  is  fattened  by  the  other 
to  the  axis  of  the  mill,  around  which  it  turns,  when  in  motion.  On 
this  bench  the  moulds  of  the  pipes  are  placed  horizontally,  and  the 
trill  and  girt  ferve  to  draw  out  the  iron  core  after  the  pipe  is  catt. 
The  moulds  of  thefe  tubes  are  of  brafs,  and  confift  of  two  pieces, 
which  open  and  fhut  by  means  of  hooks  and  hinges  ;  their  inner 
caliber  or  diameter  is  according  to  the  fize  of  the  pipe  to  be  made, 
and  their  length  is  ufually  two  feet  and  a  halt. 

In  the  middle  is  placed  a  core  of  brafs  or  iron,  fomewhat  longer 
than  the  mould,  and  of  the  thicknefs  of  the  inner  diameter  of  the 
pipe.  This  core  is  palled  through  two  copper  rundles,  one  at  each 
end  of  the  mould,  which  they  ferve  to  clofe  and  to  thefe  is  joined  a 
little  copper  tube,  about  two  inches  long,  and  of  the  thicknefs  of  the 
intended  leaden  pipe.  By  means  of  thefe  tubes  the  core  is  retained 
in  the  middle  of  the  cavity  of  the  mould.  The  core  being  in  the 
mould,  and  the  rundles  at  it’s  two  ends,  they  take  up  the  melted 
lead  in  a  ladle,  and  pour  it  into  the  mould  by  a  little  aperture  at 
one  end  made  in  form  of  a  funnel.  When  the  mould  is  full,  and 
the  metal  cold,  they  pafs  the  hook  of  the  girt  into  a  hole  at  the  end 
of  the  core,  and,  turning  the  mill  with  the  hand,  draw  out  the  core. 
They  then  open  the  mould  and  take  out  the  pipe. 

If  they  defire  to  have  the  pipe  lengthened,  they  put  one  end 
thereof  in  the  lower  end  of  the  mould,  and  pafs  the  end  of  the  core 
into  it ;  then  fhut  the  mould  again,  and  apply  it’s  rundle  and  tube 
as  before,  the  pipe  juft  caft  fervingfor  a  rundle,  &c.  at  the  other  end. 
Things  being  thus  replaced,  they  pour  in  frelh  metal  into  the  mould, 
thus  repeating  the  operation,  till  they  have  got  a  pipe  of  the  length 
required. 

Pipes  made  of  Sheet-lead foldered.  The  plumbers  have  wooden  cy¬ 
linders  of  the  length  and  thicknefs  required  ;  and  on  thofe  they  form 
their  pipes,  by  wrapping  the  fheet  around  them,  and  foldering  the 
edges  all  along  in  this  manner:  after  grating  the  lead  well  with  a 
grater,  they  rub  refin  over  the  part  thus  grated,  then  pour  or  it 
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fome  folder  melted  in  a  ladle,  or  elfe  melt  it  with  a  hot  foldering 
iron,  fmearing  thofe  parts  where  they  would  not  have  the  folder  catch 
with  chalk,  or  the  foil  of  the  hand.  The  folder  which  the  plumbers 
ufc  is  a  mixture  of  two  pounds  of  lead  with  one  of  tin. 

PLUMBING,  among  miners,  a  term  ufed  to  exprefs  the  ufing  a 
mine  dial,  in  order  to  know  the  exadft  place  of  the  work  to  link 
down  an  air-fliaft,  or'to  bring  an  adit  to  the  work,  or  to  know  which 
way  the  load  inclines  when  any  flexure  happens  in  it. 

It  is  performed  in  this  manner:  a  fkillul  perfon  with  an  afliftant, 
and  with  pen,  ink,  and  paper,  and  a  long  line  and  a  fun-dial,  after 
his  guefs  of  the  place  above-ground,  defeends  into  the  adit  or  work, 
and  there  fallens  the  end  of  the  line  to  fome  fixed  thing  in  it;  then 
the  incited  needle  is  let  to  reft,  and  the  exadl  point  where  it  refts  is 
marked  with  a  pen  :  he  then  goes  on  farther  in  the  line  ftill  fattened, 
and  at  the  next  flexure  of  the  adit  he  makes  a  mark  on  the  line  by  a 
knot  or  otherwife ;  and  then  letting  down  the  dial  again,  he  there 
likewife  notes  down  that  point  at  which  the  needle  ftands  in  this  fe- 
cond  pofition.  In  this  manner  he  proceeds  from  turning  to  turning, 
marking  down  the  points,  and  marking  the  line  till  he  comes  to  the 
intended  place  ;  this  done,  he  afeends,  and  begins  to  work  on  the 
furface  ol  the  earth  what  he  did  in  the  adit,  bringing  the  firft  knot  in 
the  line  to  fuch  a  place  where  the  mark  of  the  place  of  the  needle  will 
again  anfwer  it’s  pointing,  and  continues  this  till  he  comes  to  the  de¬ 
li  red  pi  ace  above-ground,  which  is  certain  to  be  perpendicularly  over 
the  part  of  the  mine  into  which  the  air-fliaft  is  to  be  funk. 

PLUMIPEDE,  a  fowl  that  has  feathers  on  it’s  feet. 

PLUMMER’s  ectkiops.  This  medicine  is  compofed  of  the  ful- 
phur  auratum  antimonii  and  calomel,  commonly  in  equal  parts,  e.  gr. 
of  each  three  drams  ;  but  this  may  be  varied  occafionally,  according 
to  the  phyfician’s  diferetion.  Thefe  two  powders  mutt  be  well  le¬ 
vigated  together,  by  which  the  bright  red  colour  of  the  fulpb.ur  is 
changed  into  a  dufky  brown  ;  afterwards  add  two  drams  of  the  extract 
of  liquorice  ;  and  the  tnafs,  with  a  fufficient  quantity  of  the  mucilage 
of  gum  arabic,  may  be  made  into  pills. 

PLUMMET,  Plume-Rule,  or  Plumb-Line,  an  inftrument 
ufed  by  carpenters,  mafons,  See.  in  order  to  judge  whether  walls, 
&c.  be  upright  planes,  horizontal,  or  the  like.  It  is  thus  called 
from  a  piece  of  lead,  plumbum,  faftened  to  the  end  of  a  cord,  which 
ufually  conftitutes  this  inflrument.  Sometimes  the  firing  defeends 
along  a  wooden  ruler,  Sec.  raifed  perpendicularly  on  another ;  in 
which  cafe  it  becomes  a  level.  See  the  article  Level. 

PLUMOSE,  fomething  formed  in  the  manner  of  feathers,  with 
a  flem  and  fibres  iffuine:  from  it  on  each  fide  :  fuch  are  the  antennas  of 
certain  moths,  butterflies,  &c. 

PLUNGER,  in  mechanics,  the  fame  with  the  forcer  of  a  pump. 

PLURAL,  in  Grammar,  Refer  to  the  Syftem,  p.  1077,  See. 

PLURALITY,  a  diferete  quantity,  confiding  of  two  or  a  greater 
number  of  the  fame  kind  :  thus  we  fay,  a  plurality  of  gods,  Sec. 

Plurality  of  benefices,  or  livings,  is,  where  the  fame  clerk  is 
pofiefled  of  two  or  more  fpiritual  preferments,  with  cure  of  fouls. 
In  a  plurality  of  livings,  the  firft  ipfo  fa£io  becomes  void  ;  on  which, 
account,  the  patron  may  prefent  to  it,  provided  the  clerk  be  not  qua¬ 
lified  by  difpenfation,  &c.  to  hold  more  livings  than  one,  in  regard 
the  law  ftriftly  enjoins  refidence ;  this  being  impoflible  where  the 
fame  perfon  has  more  than  one  living,  in  different  places.  As  the 
power  for  granting  difpenfations  for  the  holding  two  benefices,  Sec, 
is  veiled  in  the  king,  it  is  held  that,  in  thefe  cafes,  the  archbifhop’s 
difpenfation,  and  the  king’s  confirmation  of  it,  are  neceffary  to  hold 
pluralities :  but  a  deanery  lhall  not  betaken  to  be  a  benefice,  fo  as  to 
need  a  difpenfation,  on  the  dean’s  having  another  fpiritual  prefer¬ 
ment  ;  alfo  a  parfonage  and  vicarage  make  no  plurality. 

PLURIES,  ip.  law,  a  writ  which  ifliies  after  two  former  writs 
have  gone  out  without  any  effect :  for  firft,  an  original  writ,  called 
Capias,  goes  out,  which  not  being  obeyed,  there  goes  out  an  Alias  ; 
which  likewife  failing,  the  pluries  iffues. 

PLUS,  more,  in  algebra,  a  chara&er  marked  thus  -j-  ;  it  is  ufed 
for  the  fign  of  addition  ;  as  4  -{-  10  —  14. 

PLUSH,  in  commerce,  Sec.  a  kind  of  fluff  leaving  a  fort  of  velvet 
knap,  or  fhag,  on  one  fide,  compofed  regularly  of  a  woof  of  a  Angle 
woollen  thread  and  a  double  warp,  the  one  wool,  of  two  threads 
t willed,  the  other  goat’s  or  camel’s  hair  ;  though  there  are  fome plujhes 
intirely  worfted,  and  other’s  compofed  wholly  of  hair. 

Plujh  is  manufa£lured  like  velvet,  on  a  loom  with  three  treadles  ; 
two  of  thefe  feparate  and  deprefs  the  woollen  warp,  and  the  third  raiies 
the  hair-warp,  upon  which  the  workman  throwing  the  (huttle,  paffes 
the  woof  between  the  woollen  and  hair-warp  ;  and  afterwardslaying 
a  brafs-broach,  or  needle,  under  that  of  the  hair,  he  cuts  it  thereon  witix 
a  knife  deftined  for  that  ufe ;  conducing  the  knife  on  the  broach,, 
which  is  made  a  little  hollow  all  it’s  length,  and  thus  gives  the  furface 
of  the  plujh  an  appearance  of  velvet.  See  Velvet. 

There  are  other  kinds  of  plujh,  all  of  iilk  ;  fome  of  which  have  a 
pretty  long  knap  on  one  fide,  and  fome  on  both. 

PLUTO,  in  mythology,  the  fon  of  Saturn  and  Rhea,  andfovereign 
of  theempire  of  darknefs.  The  poets  reprefent  him  as  holding  his 
feeptre  in  his  hand,  with  a  veil  over  his  head,  which,  as  well  as  his 
complexion,  fhould  be  dark  and  terrible. 

PLUTUS,  the  god  of  riches,  and  reckoned  an  infernal  deity,  be- 
canfe  riches  are  derived  from  the  bowels  of  the  earth.  He  is  laid  to 
have  his  palace  in  hell,  fince  the  inordinate  love  ol  riches  is  the  bread 
way  to  it  ;  and  as  no  one  can  ferve  the  true  God  and  Mammon. 

PLYERS,  in  foriification,  a  kind  ol  balance  ufed  in  ratling  or 
letting  down  a  draw-bridge.  They  conlift  of  two  timber  levers,  about 
twice  the  length  of  the  bridge  they  lift,  joined  together  by  other  um¬ 
bers  framed  in  the  form  of  a  St.  Andrew’s  crofs,  which  ferves  as  a 
counterpoife.  Thev  are  fupported  by  two  upright  jambs,  on  which 
they  fvving  ;  and  the  bridge  is  raifed  or  let  down  by  means  ol  chains 

joining  the  ends  of  the  plyers  and  bridge. 

PLYING,  in  Tea-language,  is  the  art  of  making,  or  endeavour- 
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ing  to  make,  a  progrefs  againft  the  direftion  of  the  wind.  Plying 
is  alfo  nfed  by  ferrymen  to  denote  their  waiting  for  a  fare. 

PNEUMA,  fpirit,  air,  vapour,  breath  ;  alfo  difficult  refpiration. 

PNEUMATICS,  called  alfo  Pneumatology  and  Pneuma- 
tosophy,  the  doftrine  and  contemplation  of  fpirits,  and  fpiritual 
fubftances. 

Pneumatics,  is  alfo  frequently  ufed  for  the  doftrine  of  fpirits: 
as  God,  angels,  and  the  human  foul.  It  coincides  with  what  we 
otherwife  call  metaphysics. 


A  New  and  Complete  DiJJertaiion  on 

PNEUMATICS; 

Or,  The  Doctrine  of  the  Air. 

This  part  of  natural  philofophy  treats  of  the  nature,  properties, 
and  effefts  of  the  air.  The  nature,  ingredients,  phenomena,  pro¬ 
perties,  and  ufes  of  air,  fee  deferibed  under  the  article  Aerology, 
p.  ,<5i,&c. 

The  feveral  infiruments  and  machines  pertaining  to  this  fcience, 
are  the  following : 

Air-Pump,  a  machine,  by  means  whereof  the  air  may  be  ex¬ 
haufted  out  of  proper  veflels. 

The  ufe  and  effeft  of  the  air-pump  is,  to  make,  what  we  popu¬ 
larly  call,  a  vacuum;  but  this,  in  reality,  is  only  a  degree  of  rare- 
faftion  fufficient  to  fufpend  the  ordinary  effefts  of  the  atmofphere. 

By  this  machine,  therefore,  we  learn,  in  fome  meafure,  what 
our  earth  would  be  without  an  atmofphere ;  and  how  much  ail  vital, 
generative,  nutritive,  and  alterative  power,  depend  thereon. 

The  principle  on  which  the  air-pump  is  conftrufted,  is  the  elaflicity 
of  the  air;  as  that  on  which  the  common,  or  water-pump  is  founded, 
is  the  gravity  of  the  fame  air. 

The  ftrufture  of  the  air-pump  is,  in  itfelf,  more  fimple  even  than 
that  of  the  water-pump.  The  latter  fuppofes  two  principles,  gravity 
and  elaflicity  likewife  :  fo  that  the  waper-pump  muft  be  firft  an  air- 
pump,  i.  e.  it  mult  rarefy  the  air  before  it  can  raife  the  water.  In 
effect,  water,  being  a  dormant  unelaltic  fluid,  needs  fome  external 
agent  to  make  it  afeend,  (whereas  air  afeends  in  virtue  of  it’s  own 
elaftic  activity)  it’s  natural  tendency  is,  to  feparate,  and  leave  a  va¬ 
cuum  :  and  all  that  remains  for  art,  is  to  prevent  the  ambient  air 
from  fupplying  the  place  ol  that  which  thus  fpontaneoufly  flies 
away. 

Structure  and  ufe  of  the  Am-pump.  The  bafiis  or  effential  part  in 
the  air-pump  is  a  metalline  tube,  anfwering  to  the  barrel  of  a  com¬ 
mon  pump,  or  fyringe  ;  having  a  valve  at  the  bottom,  opening  up¬ 
wards  ;  and  a  moveable  pifton,  or  embolus ,  anfwering  to  the  fucker 
of  a  pump,  furnilhed  likewife  with  a  valve  opening  upwards.  The 
whole,  duly  fitted  to  a  veffel,  as  a  recipient. 

The  reft,  being  only  circumftances  chiefly  refpefting  convenicncy, 
bas  been  diverfified  and  improved  from  time  to  time,  according  to 
the  feveral  views  and  addrefs  of  the  makers.  That  of  Otto  de  Gue- 
rick,  being  Iefs  artful,  laboured  under  feveral  defefts,  in  refpeft  of 
the  force  neceflary  to  work  it,  which  was  very  great,  and  the  pro¬ 
grefs  very  flow  :  befide  that  it  was  to  be  kept  under  water ;  and  al¬ 
lowed  ol  no  change  of  fubjefts  for  experiments. 

Mr.  Boyle,  by  degrees,  removed  feveral  of  thefe  inconveniencies, 
and  alleviated  others :  but  ftill  the  working  of  his  pump  was  labo¬ 
rious,  by  reafon  of  the  preffiire  of  the  atmofphere,  a  great  part  of 
which  was  to  be  removed  at  every  exfuftion,  after  a  vacuum  was 
nearly  arrived  at.  But  this  inconvenience  has  fince  been  removed 
by  Mr.  Hawkfbee,  who,  by  adding  a  fecond  barrel  and  pifton  to  the 
former,  to  rife  as  the  other  fell,  and  fall  as  it  rofe,  made  the  preffiire 
ol  the  atmofphere  on  the  defending  one,  of  as  much  fervicc  as  it 
was  of  diflervice  in  the  afeending  one. 

Some  of  the  Germans  have  alfo  brought  the  air-pump  to  do  the 
rppofite  office  of  a  condenfer  :  but  this  is  not  to  make  the  inftrument 
io  much  the  better,  as  moie  complex.  The  JlruEiurc  of  the  air-ptnnp 
2s  now  made  among  us,  with  all  it’s  advantages,  is  reprefented  in 
A  late  155,  fig.  jo. 

It  conlifts  of  two  brafen  barrels  or  cylinders,  reprefented  by  aaaa; 
which  communicate  with  each  other  by  a  canal  palling  between  them 
at  dd;  and  with  the  receiver  0000,  by  means  of  the  hollow  wire  hh, 
one  pnd  whereof  opens  into  the  canal  of  communication,  and  the 
other  into  a  like  canal  tin  ;  which  penetrating  the  plate  iiii,  opens 
into  the  receiver.  1  ’  r ? 

Within  the  cylinders  are  two  emboli,  or  fuckers,  made  of  brafs, 
and  fitted  with  cork  and  leather  to  the  cavities  of  the  barrels,  fo  as 
cxattly  to  fill  the.  fame ;  each  being  furnilhed  with  it’s  valve,  and 
terminating  at  top  in  a  rack  cc,  by  which  it  is  worked. 

At  the  bottom  of  either  barrel  is  another  valve,  by  which  the  air 
may  pa  s  out  of  the  communicating  canal  d d,  and  confequently  out 
of  the  hollow  wire  and  the  receiver  itfelf,  into  the  cylinder,  below 
the  pifton  ;  from  whence  by  the  valves  of  the  pifton  it  may  proceed 
into  the  upper  fpace  of  the  cylinder,  and  thus  into  the  open  ain 

Fortfe  Ration  of  this  mechanifm.  The  winch  b  b  being  turned 
•  upward  and  downward,  it’s  fpindle  fi  catching  by  it’s  teeth  into  the 
racks,  will  raife  and  deprefs  the  two  piftons,  alternately. 

Mr.  Vream,  a  late  pneumatic,  operator,  made  an  improvement  in 
Hawkfbee  s  air-pump,  by  reducing  the  alternate  motion  of  the  hand 
and  winch  to  a  circular  one.  In  his  method,  the  winch  is  turned 
quite  round,  yet  the  piftons  are  rat  fed  and  depreffed  alternately  :  by 

Ts  tSlnf  T  °f  hand  backward  and  forward,  as  weft 

as  me  lofs  of  time,  and  the  ihaktng  of  the  pump,  are  prevented. 

'•  r,™  ?  confecIuence°f  deprefling  a  pifton  is,  that  the  air  before 
incloled  between  it  and  the  bottom  of  the  cylinder,  being  thus 
crouded  into  a  lefs  compafs,  will,  by  it’s  elaftic  force,  which  now 
_ exceeds  the  preffiire  of  the  atmofphere,  pufh  up  the  valve  of  the  pif¬ 


ton,  and  thus  efcape  ;  till  that  little  which  remains  be  of  the' fame 
denfity  with  the  external  air  incumbent  on  the  valve. 

This  done,  and  the  fame  pifton  being  again  raifed  in  it’s  turn, 
from  the  bottom  of  the  cylinder  to  the  top,  the  little  air  before  left, 
will  of  neceffity  expand  itfelf,  fo  as  to  poflefs  the  whole  fpace  of  the 
cylinder  thus  deferted  by  the  pifton  :  upon  which,  it’s  force  or  pref- 
fure  upon  the  valve  at  the  bottom  of  the  cylinder  being  now  inconfi- 
derable,  the  other  denfer  air  of  the  receiver,  hollow  wire,  and  canal 
of  communication,  by  their  fuperior  elaftic  force,  will  lift  up  the 
valve,  and  thus  pafs  into  the  cylinder  of  rarefied  air,  till  both  be  of 
the  fame  degree  of  denfity. 

And  thus  is  the  air  in  the  receiver  diminiflied  at  each  elevation  of 
the  pifton,  by  the  quantity  of  a  cylinder-full ;  abating  for  w-hat  little 
remained  between  the  deprefted  pifton,  and  the  bottom  :  fo  that  by 
thus  repeating  the  operation  again  and  again,  the  air  in  the  receiver 
is  at  length  rarefied  to  fuch  degree,  that  it’s  denfity  does  not  exceed 
the  thin  air  remaining  in  the  cylinder  when  the  pifton  is  raifed ; 
which  done,  the  effeft  of  the  air-pump  is  at  an  end;  the  valve  can¬ 
not  now  be  opened,  or,  if  it  could,  no  air  would  pafs  it;  there  being 
a  juft  equilibrium  between  the  air  on  each  fide. 

T  o  judge  of  the  degree  of  exhauftion,  there  is  added  a  gage  11; 
confifting  of  a  tube,  whofe  upper  orifice  communicates  with  the  re¬ 
ceiver  ;  the  lower  being  immerged  in  a  bafon  of  mercury,  mm. 
Hence,  the  air  in  the  tube  rarefying  as  faft  as  that  in  the  receiver,  in 
proportion  as  the  exhauftion  advances,  the  mercury  will  be  raifed  by 
the  preffiire  of  the  column  of  external  air,  prevailing  over  that  of  the 
column  of  air  included  ;  till  the  column  of  air,  and  mercury  toge¬ 
ther,  become  a  balance  to  that  of  the  external  air.  When  the  mer¬ 
cury  is  thus  rifen  to  the  fame  height  as  it  (lands  in  the  barometer, 
which  is  indicated  by  the  fcale  of  inches  added  to  the  gage,  the  in- 
ftrument  is  a  juft  T  orricellian  tube  :  and  the  vacuum  may  be  con¬ 
cluded  to  be  as  perfeft  as  that  in  the  upper  end  of  the  barometer. 

To  let  air  again  into  the  exhaufted  receiver,  the  cock  n  is  to  be 
turned,  which  makes  a  communication  with  the  external  air;  upon 
which  the  air  rufhing  impetuoufly  in,  the  mercury  in  the  gage  im¬ 
mediately  fubfides  into  the  bafon. 

To  the  air-pump  belongs  a  large  apparatus  of  other  veflels,  accom¬ 
modated  to  the  divers  kinds  of  experiments. 

Portable  Air  -pump,  differs  principally  in  fize,  and  in  the  ftrufture 
of  the  gage,  from  that  above  deferibed.  The  gage  eonfifts  of  a  glafs 
tube,  bent  in  the  form  of  a  fyphon,  hermetically  fealed  at  one  end, 
and  open  at  the  other.  The  longeft  leg  is  four  inches,  each  of  which 
is  divided  on  an  adjoined  feale  into  twenty  equal  parts.  After  con- 
fklerable  exhauftion,  the  gage  begins  to  aft ;  and  whilft  the  quick- 
filver  falls  in  one  leg,  it  rifes  in  the  other;  and  the  quantity  of  air 
remaining  will  be  determined  by  the  difference  of  the  height  at 
which  it  Hands  in  both  tubes.  This  gage  is  placed  under  a  fmall  re¬ 
ceiver^  on  a  plate,  communicating  by  a  pipe  with  the  main  pipe,  that 
leads  from  the  receiver,  to  be  exhaufted  to  the  bottom  of  the  barrels. 
See  the  article  Pump. 

Lazvs  of  rarefaction  in  the  receiver  of  the  Air-Pump.  i.  For  the 
proportion  of  air  remaining  at  any  rime  in  the  receiver,  we  have  the 
following  general  theorem.  V  In  a  veffel  exhaufted  by  the  air-pump , 
the  primitive  or  natural  air  contained  therein,  is  to  the  air  remain¬ 
ing,  as  the  aggregate  of  the  capacity  of  the  vellel  and  of  the  pump 
(i.  e.  the  cylinder  left  vacant  in  an  elevation  of  the  pifton,  with  the 
wire  and  other  parts  between  the  cylinder  and  the  receiver)  raifed  to 
a  power  whofe  exponent  is  equal  to  the  number  of  ftrokes  of  the 
pifton,  to  the  capacity  of  the  veffel  alone  raifed  to  the  fame  power.” 

Anemometer,  is  a  machine  contrived  for  meafuring  the  ftrength 
of  the  wind  ;  deferibed  in  p.  1 18. 

Barometer,  is  a  machine  for  meafuring  the  weight  of  the  atmo¬ 
fphere,  &c.  and  deferibed  in  307,  &c. 

Eudiometer,  is  an  inftrument  lately  invented,  in  confequence 
of  the  experiments  and  difeoveries  of  Dr.  Prieftley,  for  determining 
the  falubrity  of  different  kinds  of  air.  The  name  is  formed  of 
euo'ia,  fignifying  the  good  quality  of  air,  derived  from  tv,  good ,  and 
oix,  denoting,  in  compofition,  a  medium,  and  I  meafure. 

One  of  thefe  inftruments,  invented  by  Landriani,  eonfifts  of  a  glafs 
tube  ground  to  a  cylindrical  veffel,  with  two  glafs  cocks  and  a  fmall 
bafon,  all  fitted  in  a  wooden  frame.  In  this  inftrument  quickfilver 
is  ufed  inftead  of  water ;  and  that  part  of  it  which  replaces  the  bulk 
loft  by  the  diminution  of  the  two  mixed  airs,  is  conducted  either 
through  a  kind  of  glafs  fiphon,  or  through  the  capillary  holes  of  a 
glafs  funnel ;  fo  that  by  it’s  fall  the  whole  mixture  of  the  two  kinds 
of  air  is  more  readily  made.  Dr.  Falconer,  of  Bath,  accurately  di¬ 
vided  a  glafs  tube,  in  order  to  exhibit  the  quantity  of  diminution 
•produced  by  the  mixture  of  nitrous  air  with  air  of  another  kind, 
agreeably  to  the  method  ufed  by  Dr.  Prieftley  in  the  purfuit  of  this 
curious  difeovery.  See  the  article  Effluvia.  Mr.  J.  H.  de  Ma¬ 
gellan,  F.  R.  S.  has  deferibed  three  different  eudiometers  of  his  own 
contrivance.  One  of  thefe  eonfifts  of  the  following  parts,  viz.  a 
glafs  tube  m  n  e  d,  (Plate  155,  fig.  68,)  about  12  or  15  inches  long, 
and  of  an  equal  diameter,  with  a  ground  glafs  ftopple  m;  z  veflel  c, 
the  neck  of  which  is  ground  air-tight  to  the  lower  end  d  of  the  tube ; 
and  two  equal  phials,  a  and  by  whofe  necks  are  alfo  ground  air¬ 
tight  to  the  refpeftive  mouths  of  the  veffel  e:  both  thefe  veflels  con¬ 
tain  nearly  as  much  as  the  whole  tube  mne  d.  There  is  alfo  a  Aiding 
brafs  ring  z,  which  Aides  in  the  tube  n  d,  and  may  be  made  tight  at 
pleafure  by  a  finger  ferew ;  and  laftly,  a  ruler  q,  either  of  brafs  or 
of  wood,  reprefented  fig.  69,  which  is  divided  into  equal  parts,  and 
indicates  the  contents  of  both  the  phials  a  and  b  when  thrown  into 
the  tube,  by  the  number  of  parts  which  is  engraved  or  ftamped  about 
the  middle  of  it.  The  two  bent  pieces  of  brafs  z,  t,  ferve  to  hold 
it  eafilv  by  ihe  fide  of  the  tube  n,  d,  (Plate  1 4,  fig.  5,  and  fig.  6,) 
keeping  it  clofe  to  it’s  neck  n  by  the  notch  i.  In  uting  this  mftrn- 
ment,  it  will  be  convenient  to  have  a  tall  glafs  receiver  like  that 
reprefented  fig.  5,  or  a  tube  or  trough,  fig.  6,  made  with  flrait  boards 
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of  elm-wood  one  inch  thick  ;  the  infide  ditnenfions  are  25  inches 
long,  13!  wide,  and  6  deep:  the  two  end  boards,  ed  and  ef,  are 
fitted  into  a  groove  cut  in  the  other  three  boards  :  it  fhould  be  daubed 
with  thick  white  paint  as  a  cement,  for  retaining  the  water,  and  the 
whole  fattened  with  nails  from  the  outfide.  The  fhelf  watio  is  8 
inches  wide,  and  2  inches  thick,  in  which  are  3  holes  of  3  tenths  of 
an  inch  diameter,  with  as  many  feparate  cavities  underneath,  fo  as  to 
ferve  like  fo  many  funnels  ;  or  a  glafs  funnel  t  cemented  to  the  middle 
hole  a  is  equally  convenient.  This  fhelf  is  fupported  by  4  metallic 
hooks  Vwzz,  which  may  be  raifed  or  lowered  at  pleafure  by  means 
ot  wooden  wedges.  A  trough  of  this  kind  is  the  molt  commodious 
for  experiments  on  different  kinds  of  air. 

Let  fuch  a  trough  or  tub  be  nearly  filled  with  water,  take  out  the 
ftopple  m  of  the  eudiometer,  and  fill  it  with  water  in  the  pofition  ex¬ 
hibited  in  Plate  15 5,  fig-  68,  and  in  Plate ‘  14,  fig  6  ;  then  clofe  it 
with  the  ftopple  m,  without  leaving  any  air  in  the  infide  ;  and  put 
the  lower  part  c  under  the  furface  of  the  water  in  the  tub,  Plate  14, 
fig •  6,  in  the  pofition  there  reprefented.  Let  the  phial  a,  filled  with 
water,  be  kept  with  it’s  mouth  downwards  under  the  furface  of  the 
water,  and  filled  with  that  air,  the  falubrity  of  which  it  is  required 
to  ascertain.  This  is  done  either  by  putting  the  phial  a  on  the  fhelf 
no  ol  the  tub,  fig  6,  and  throwing  the  air  into  the  glafs  funnel  t, 
which  is  there  cemented  to  the  fhelf ;  or  by  holding  in  the  left  hand 
the  fame  phial  a,  together  with  a  glafs  funnel  without  a  pipe  applied 
to  the  mouth  ot  the  phial,  whilft  the  air  is  poured  with  the  right 
h^nd  into  it.  But  lelt  the  heat  of  the  hand  fhould  produce  any  con- 
fiderable  expansion  in  the  air,  the  glafs  funnel  may  be  held  clofe  to 
the  mouth  of  the  phials  by  wooden  tongs  with  bent  wires  x  x,fig.  7, 
unlefs  they  are  made  with  a  folid  lump  at  their  bottoms  as  they  are 
here  reprefented.  If  a  glafs  bottle  with  a  ground  glafs  ftopple  be 
filled  with  water  or  mercury,  and  emptied  in  the  place  whofe 
atmofpherical  air  is  to  be  tried,  it  will  be  filled  with  that  air ;  and 
being  clofed  with  the  glafs  ftopple,  may  be  carried  to  any  diftant 
place,  in  order  to  determine  it’s  comparative  falubrity.  When  the 
phial  a  is  filled  with  air  in  the  manner  already  defcribed,  it  is  put 
moderately  tight  into  the  mouth  of  the  veflel  c ;  and  for  greater  fe- 
curity  againft  accidents,  the  necks  of  the  phials  a,  b,  and  of  the 
veflel  c,  as  well  as  the  glafs  ftopple  m,  are  alw'ays  rubbed  with  tallow 
previoufly  to  every  experiment.  Then  take  the  phial  b  filled  with 
water,  and  by  the  fame  procefs  fill  it  with  nitrous  air,  and  replace 
this  phial  b  in  the  other  mouth  of  the  veflel  c.  Let  the  eudiometer 
be  carefully  inverted,  fo  that  the  two  phials  may  be  downwards,  as 
exhibited  in  fig.  5  ;  by  this  operation  the  two  kinds  of  air  come  up  to 
x  from  the  phials  a,  b,  and  thus  are  mixed  together  :  when  this  is 
done,  dip  the  eudiometer  in  the  water  of  the  trough,^.  6,  leaving 
the  mouth  of  the  inftrument  above  it’s  furface  ;  fo  that  no  more  wa¬ 
ter  may  enter  into  it  than  it  had  at  firft.  Then  attentively  obferve 
the  moment  when  the  mixture  *,  [fig.  5,)  of  the  two  kinds  of  air 
comes  to  it’s  greateft  diminution  ;  after  which,  as  Mr.  Magellan 
bas  obferved,  it’s  bulk  will  begin  to  increafe  again  :  for  this  purpofe 
Aide  down  the  brafs  ring  z  ol  the  inftrument  as  the  furface  ot  the 
water  in  the  tube  falls  ;  and  when  this  becomes  ftationary,  which  it 
will  do  in  a  few  minutes,  if  the  nitrous  air  has  a  proper  (Length,  we 
fhall  have  the  greateft  diminution.  Then  fill  up  the  whole  tube  of 
the  eudiometer  with  water,  fhut  it  up  with  the  ftopple  in,  and  incline 
the  top  of  the  inftrument  forwards  till  the  air  comes  f-  om  x  up  to  the 
top  n  of  the  tube  :  keep  the  lower  part  of  the  inftrument  dipped  in 
the  water  ;  take  oil  the  glafs  veflel  c  with  the  two  phials  a,  b,  and 
raife  or  lower  the  tube  ot  the  eudiometer  fo  as  to  fee  the  furface  of  the 
water  in  the  intide  even  with  that  on  the  outfide,  which  mark  by 
Hiding  to  it  the  brafs  ring  z.  Or  apply  the  ruler  ( Plate  155,  fig.  69) 
to  the  fide  of  the  eudiometer  whilft  it  is  immerled  in  the  water  of  the 
trough,  and  thus  you  will  fee  the  true  dimenfion  of  the  remaining 
bulk  of  the  two  kinds  of  air  already  diminifhed.  The  number 
marked  about  the  middle  of  this  ruler,  e.  g.  **  —  96,  denotes  that 
the  contents  of  both  phials  a  and  b  are  equal  to  96  divifions  of  the 
rufer  when  put  into  the  tube  of  that  eudiometer  ;  or  they  are  equal  to 
a  folid  cylinder,  as  thick  as  the  infide  of  the  glafs  tube,  and  whofe 
length  is  96  divifions  of  the  ruler  divided  into  tenths  of  an  inch. 
When,  e.  g.  the  remaining  bulk  of  mixed  air  correfponds  to  the 
56th  divifion  of  the  ruler,  it  ihews  that  out  of  96  parts  only  40 
(=  96  —  efi)  have  been  loft  or  contracted  ; 

whclefomenefs  of  that  air  called  A  will  be  ^7- 

96 

tify  of  different  air  called  B  be  tried  by  the 
it’s  refiduum  be  equal  to  60  parts  of  the  fame  ruler,  the  relative  falu¬ 
brity  of  the  air  B  will  be  to  that  of  A,  as  36  (=  96  —  60)  to  40  : 
But  if  the  air  B  had  been  tried  by  another  eudiometer ,  whofe  propor¬ 
tional  ditnenfions,  marked  about  the  middle  of  it’s  ruler,  were 
*#  108,  then  the  comparative  falubrity  of  thefe  two  kinds  of  air 

26  40 

■  ■  to  —?  = 

96 

36  x  96  to  40  x  1C>8  ,  , 

"  ;  ~io8  X  96 - —  3456  4320  =54  to  67.5;  or  the 

wholefomenefs  of  the  air  B  would  be  to  that  of  A  as  54  to  674.  If  the 
operator  be  provided  with  a  tall  glafs  receiver,  as  Plate  14,  fig.  5,  he 
need  only  dip  the  eudiometer  inverted  into  the  water  contained  in  the  veflel 
V'S ql ;  put  the  two  kinds  of  air  into  the  phials  a  and  b  in  the  manner 
already  direCted  ;  turn  the  inftrument  upright  as  in  Plate  14,^-.  5> 
and  finifh  the  procefs  in  the  method  juft  defcribed  :  but  he  fhould  take 
care  that  every  part  of  the  procefs  be  conduced  in  the  fame  tempera- 
lure,  fmee  air  is  apt  to  expand  or  coritratl  by  heat  and  cold  ;  and  there¬ 
fore,  he  fhould  keep  a  good  thermometer  as  K,  fufpended  by  the  wire 
v  r,  and  immerfed  in  the  water  of  the  glafs  veflel  fig.  5,  or  in  the  trough 
fig.  6,  during  the  progrefs  of  thefe  experiments. 

Another  eudiometer  of  a  more  fimple  kind  confifts  of  a  ftrait  glafs 
tube  en  [fig.  8,)  of  an  uniform  diameter,  about  two  or  three  feet 
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long,  with  a  large  ball  r,  and  a  glafs  ftopple  m  fitted  air-tight  to 
the  mouth  n,  which  fhould  be  wide  open  in  the  fhape  of  a  funnel, 
x  here  is  alfo  a  final  I  fiphon  kl,  fig.  9,  with  a  brafs  ring  x  ;  a  fmall 
phial  z,fig.  10,  the  contents  of  which  may  occupv  a  third  part  of 
the  ball  s,  or  half  the  length  of  the  glafs  tube  n  s:  to  this  inftrument 
alfo  belongs  a  ruler  divided  and  damped,  like  that  already  defcribed. 
When  this  inftrument  is  ufed,  it  is  filled  with  water,  and  placed  in 
a1  vertical  pofition  with  the  mouth  n  under  the  furface  of  the  water 
in  a  tub  or  trough :  the  phial  z  [fig.  10,)  is  filled  firft  with  nitrous  air, 
which  is  thrown  into  the  tube  either  by  a  glafs  funnel  applied  to  it’s 
mouth,  or,  when  it’s  mouth  is  wide  enough,  without  any  funnel  : 
the  phial  is  next  filled  with  the  air  to  be  tried,  which  is  thrown  into 
the  lame  tube.  Then  the  fiphon  [fig.  8,)  is  immediately  applied  to 
the  mouth  of  the  eudiometer  under  the  furface  of  the  water  ;  fome  of 
which  is  to  he  poured  into  it.  Having  watched  the  ftationary  mo¬ 
ment  of  the  great  diminution  of  the  mixed  air  at  s  by  means  of 
the  ring  x,  at  that  moment  remove  the  fiphon  kl,  and  lay  the  eu¬ 
diometer  for  fome  minutes  under  water  in  an  horizontal  pofition,  or 
nearly  fo,  that  no  part  of  the  inclofed  air  mayefcape  ;  fhut  the  mouth 
n  with  the  glafs  ftopple  in,  and  invert  the  inftrument  with  the  mouth 
n  upwards.  Laftly,  meafure  the  fpace  occupied  by  the  reliduum  of 
the  diminifhed  air,  by  applying  to  it’s  fide  the  divided  ruler  or  fcale, 
and  efti mate  the  refult  as  before.  Eudiometers  are  ufed  with  water  or 
with  quicklilver  ;  but  the  latter  fuffering  a  fenfible  adtion  from 
the  contadl  with  nitrous  air,  and  being  both  heavier  and  dearer  than 
water,  is  lefs  eligible  than  the  former.  An  inftrument  of  this  kind 
is  capable  of  being  applied  to  important  and  tifeful  pnrpofes  in  de¬ 
termining  the  comparative  falubrity  of  the  air  in  different  climates  and 
fituations. 

Gage  of  the  Condenfor,  is  a  glafs  of  a  particular  coflftru&ion, 
adapted  to  the  condenling  engine,  and  defigned  to  fhew  the  exaCt 
denfity  and  quantity  of  the  air  contained  at  any  time  in  the  con¬ 
denser.  For  this  purpofe,  let  T)defc,  Plate  123 ,  fig.  22,  be  a 
fmall  glafs  tube,  about  one  tenth  of  an  inch  in  diameter,  open  at  D, 
but  hermetically  fealed  at  C;  D  E  a  larger  tube,  hermetically 
fealed  at  D,  and  containing  at  that  end  a  quantity  of  mercury, 
which  takes  two  or  three  inches  in  length,  and  covers  the  open 
end  of  the  fmaller  tube:  the  other  end  C,  of  the  large  tube,  is 
ftrongly  cemented  into  the  brafs  elbow-piece  OEn  at  C,  fig.  23, 
fo  as  not  to  be  quite  at  right  angles  with  O  0,  but  to  incline  a  little 
downwards,  that  the  mercury  at  D  may  not  run  towards  C,  and 
pafs  into  the  condenling  glafs  GB.  This  gage  is  ferewed  on  at  0, 
and  the  injeCtirig  fyringe  at  O,  a  cock  being  interpofed  at  O  or  0 , 
or  not  ufed  at  all,  according  to  the  nature  of  the  experiment.  Whilft 
air  is  injected  into  the  condenfing  glafs,  and  the  large  tube  is  the 
gage  at  the  fame  time,  the  air  in  the  fmaller  tube,  which  has  no 
Communication  with  the  injected  air,  muft  be  rarer  and  weaker ; 
and,  therefore,  the  mercury  at  D  will  enter  the  tube,  and  advance  jn 
it,  in  proportion  to  the  condenfation  of  the  air  in  GB.  In  fig.  22. 
d,  e,  f,  reprefent  three  rings  of  fpringy  wire,  at  fuch  diftances  as 
to  fhew,  by  the  motion  of  the  mercury  in  the  fmall  tube,  when  the 
denlity  of  the  air  is  doubled,  tripled,  or  quadrupled  ;  becaufe 
the  air,  which  at  firft  filled  the  whole  fmall  tube,  now  takes  up  only 
the  fpaces  c  d,  c  e,  cf ;  or,  in  Mr.  Hawkfbee’s  ftyle,  one,  two,  or 
three  atmofpheres  are  thrown  in. 

Another  kind  of  gage  may  be  put  within  the  condenfing  glafs,  at 
the  bottom  of  it,  when  ihe  ufe  ot  the  preceding  gage  would  be  in¬ 
convenient.  T.  his  is  a  fhort  cylinder  of  wood,^-.  24,  about  an  inch 
thick,  with  a  hole  through  it’s  middle  between  a  and  b,  of  about  i£ 
inch  in  diameter ;  the  outward  diameter  of  the  cylinder  muft  be 
about  four  inches,  fo  that  the  cylinder  may  eafily  ftand  within  the 
condenfing  glafs  on  the  plate,  fupporting  it’s  bottom  at  B ,fig.  23. 
There  is  a  hole  at  A  of  about  |  of  an  inch  in  diameter,  and  \  of  an 
inch  deep,  filled  with  mercury,  acclb  is  a  fmall  glafs  tube,  open 
at  a,  but  hermetically  fealed  at  b,  and  bent  to  a  right  angle  at  c,  the 
middle  of  the  diftance  between  a  and  b.  When  the  open  end  a  is 
immerfed  in  mercury,  and  the  air  on  the  furface  of  the  mercury 
condenfed,  the  air  in  the  tube  will  recede  towards  the  elbow  c,  and 
the  mercury,  following  it,  fliews  to  what  degree  it  is  condenfed. 
When  the  mercury  is  at  c,  then  one  additional  atmofphere  bears 
upon  it’s  furface,  and  two  atmofphtres,  if  it  be  come  to  d;  which 
places  are  marked  by  rings  of  fpringing  brafs  wire  ;  at  a  and  b,  about 
an  inch  of  the  ends  of  the  tube  are  bent  to  a  right  angle,  that  the  end 
b  may  go  into  the  wood,  whilft  the  end  a  goes  under  the  furface  of  the 
mercury,  where  it  is  held  by  a  cork,  whilft  the  air  is  injected  into  the 
condenfing  glafs. 

Hygrometer,  or  Notiometer,  (compounded  of  Lyp®-,  moift, 
and  y.sxpsa,  I  meafure,)  a  machine,  or  inftrument,  whereby  to  meafure 
the  degrees  of  drynefs  or  moifture  of  the  air. 

There  are  divers  kinds  of  hygrometers  ;  for  whatever  body  either  fwells 
or  Ihrinks  by  drynefs  or  moifture,  is  capable  of  being  formed  into  an 
hygrometer.  Such  are  woods  of  moft  kinds,  particularly,  deal,  poplar. 
See.  Such  alfo  is  cat-gut,  the  beard  of  a  wild  oat,  &c. 

The  belt  and  moft  ufeful  contrivances  for  this  purpofe  are  as  follow. 

GonJlruRion  of  Hygrometers.  Stretch  an  hempen  cord  or  a 
fiddle-llring,  as  A  B  (fee  Plate  123,  fig.  30,)  along  a  wall,  bringing 
it  over  a  truckle,  or  pulley,  B ;  and  to  the  other  extreme  D,  tie  a 
weight  E;  into  which  fit  a  ftyle  or  index,  F G.  On  the  fame  wall 
fit  a  plate  of  metal  HI,  divided  into  any  number  of  equal  parts,  and 
the  hygrometer  is  complete. 

For  it  is  matter  of  undoubted  obfervation,  that  moifture  fenfibly 
ffiortens  the  length  of  cords  and  firings  ;.and  that  as  the  moifture  eva¬ 
porates  they  return  to  their  former  length  ;  and  the  like  may  be  faid 
of  a  fiddle-firing.  The  weight,  therefore,  in  the  prefent  cafe,  upon  an 
increafe  of  the  moifture  of  the  air,  will  afeend  ;  and,  upon  a  diminu¬ 
tion  of  the  fame,  it  will  defeend. 

'  Hence,  as  the  index  F  G  will  fhew  the  fpaces  of  afeent  and  dc- 
.  feent,  and  thofc  fpaces  are  equal  to  the  increments  and  decrements 
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of  the  length  of  the  cord  or  gut,  AB  D,  this  inftrument  will  dif- 
cover  whether  the  air  be  more  or  lefs  humid  now  than  it  was  at 
another  given  time. 

Or  thus:  if  a  more  fenlible  and  accurate  hygrometer  be  required, 
flrain  a  whipcord,  or  fiddle-ftring,  over  feveral  truckles,  or  pullies, 
A,  D,  E,  F,  and  G  (fig.  31,) ;  and  proceed  with  the  reft  as  in  the 
former  example.  Nor  does  it  matter  whether  the  feveral  parts  of 
the  cord  A  B,  C  D,  D  E,  E  F,  F G,  be  parallel  to  the  horizon,  as 
expreffedin  the  prefent  figure,  or  perpendicular  to  thefame.  The  ad¬ 
vantage  of  this,  above  the  former  hygrometer,  is,  that  we  have  a  greater 
length  of  cord  in  the  fame  compafs  ;  and  the  longer  the  cord,  the 
greater  it’s  contraction  and  dilatation. 

Or  thus:  fatten  a  twitted  hempen  cord,  or  fiddle-ftring,  H  W, 
by  one  end,  fuftaining  a  weight  W  (fig.  32,)  to  an  iron  hook  ;  and 
let  the  other  end  defeend  upon  the  middle  of  an  horizontal  board, 
or  table  A  B,  and  fit  an  index,  I.  Laftly,  from  the  center  B  de- 
feribe  a  circle  ;  which  divide  into  any  number  of  equal  parts. 

Now,  it  is  a  matter  of  obfervation,  that  a  cord  or  gut  twifts  itfelf 
as  it  is  moittened,  and  untwifts  again  as  it  dries.  Mr.  Molyneux, 
fecretary  of  the  Dublin  fociety,  writes,  that  he  could  perceive  this 
alternate  twilling  and  untwifting  in  a  cord,  by  only  breathing  on 
it  eight  or  ten  times,  and  then  applying  a  candle  toward  it.  Hence, 
upon  an  increafe  or  decreafe  of  the  humidity  of  the  air,  the  index 
will  (hew  the  quantity  of  twilling  or  untwifting:  and,  confequently, 
the  increment  or  decrement  of  humidity,  or  drynefs. 

Thofe  Dutch  toys,  called  weather-houfes,  where  a  fmall  image 
of  a  man,  and  one  of  a  woman,  arc  fixed  upon  the  ends  of  an  index, 
are  conftruded  upon  this  principle.  For  the  index  being  fuftained 
by  a  firing,  or  twilled  catgut,  turns  backwards  and  forwards,  bring¬ 
ing  out  the  man  in  wet  weather,  and  the  woman  in  dry. 

Or  thus  :  fallen  one  end  of  a  cord,  or  fiddle-ftring  H  I,  (fig.  32,) 
to  a  hook,  FI ;  and  to  the  other  end  fallen  a  ball,  K,  of  a  pound 
weight.  Draw  two  concentric  circles  on  the  ball,  and  divide  them 
into  any  number  of  equal  parts  ;  fit  a  ftyle,  or  index,  NO, ‘into  a 
proper  fupport,  N,  fo  as  the  extremity  O  may  almolt  touch  the  di- 
vilions  of  the  ball.  ’  ‘ 


Here  the  cord  or  gut  twilling  or  untwifting,  as  jn  the  former  cafe, 
will  indicate  the  change  of  moifture,  &c.  by  the  fucceffive  applica¬ 
tion  of  feveral  divifions  of  the  circles  to  the  index. 

Or  thus  :  provide  two  wooden  frames,  A  B  and  C  D,  (fig.  34,) 
with  grooves  therein;  and  between  thofe  grooves  fit  two  thin  leaves 
of  afh ,  A  E  F  C ,  and  G  B  D  H,  fo  as  they  may  eafily  Hide  either 
way.  At  the  extremes  of  the  frames,  A,  B,  C,  D,  confine  the  leaves 
with  nails,  leaving  between  them  the  fpaceEGHF,  about  an  inch 
wide.  On  I  fallen  a  flip  of  brafs  dented,  I  K  ;  and  in  L  a  little 
dented  wheel,  upon  whofe  axis,  on  the  other  fide  of  the  machine, 
an  index  is  to  be  put.  Laftly,  from  the  center  of  the  axis,  on  the 
famefide.drawa  circle,  and  divide  it  intoany  number  of  equal  parts. 

Now  it  is  found  by  experience,  that  allien  wood  readily  imbibes 
the  moifture  of  the  air,  and  fwells  therewith  ;  and  as  that  moilture 
blackens,  fhrinks  again  ;  upon  any  increafe  of  the  moifture  of  the 
air,  the  two  leaves  A  F  and  B  H,  growing  turgid,  will  approach 
nearer  each  other:  and,  again  as  the  moifture  abates,  they  will 
lhrink,  and  again  recede.  Hence,  as  the  diftance  of  the  leaves  can 
neither  be  increafed  nor  diminilhed  without  turning  the  wheel  L, 
the  index  will  point  out  the  changes  in  refpeft  of  humidity  and 
drynefs. 

It  is  to  be  noted,  that  all  the  hygrometers  above  deferibed  become 
fenfibly  lefs  and  lefs  accurate  ;  and,  at  length,  undergo  no  fenlible 
alteration  at  all  from  the  humidity  of  the  air.  The  following  is 
much  more  lading  ;  though  no  hygrometer  will  ferve  for  years,  like 
a  barometer  and  thermometer;  but,  whatever  be  the  fubftance  of 
which  it  is  made,  will  be  fo  altered  as  to  become  in  a  great  degree 
ufelefs. 

Take  the  manoscope,  deferibed  under  that  article,  and  inftead 
of  the  exhaulled  ball  E  (fig.  35,)  fubftitute  a  fponge,  or  other  body, 
which  eafily  imbibes  moilture.  To  prepare  the  fponge,  it  may  be 
Tieceflary  firft  to  wafh  it  in  water  ;  and  when  dry  again,  in  water 
or  vinegar,  wherein  fal  ammoniac,  or  fait  of  tartar,  has  been  dif- 
lolved,  and  let  it  dry  again.  / 

Now,  if  the  air  become  moift,  the  fponge  growing  heavier,  will 
preponderate  ;  if  dry,  the  fponge  will  be  hoilled  up,  and  confe¬ 
quently,  the  index  will  Ihcw  the  increafe  or  decreafe  of  humidity  of 
the  air. 

In  tiie  laft  mentioned  hygrometer ,  Mr.  Gould,  in  the  Philofophical 
Tranfaftions,  inftead  of  a  Iponge,  recommends  oil  of  vitriol,  which 
is  found  to  grow  fenfibly  lighter  or  heavier,  in  proportion  to  the 

lelfer  or  greater  quantity  of  moifture  it  imbibes  from  the  air  ;  fo 
that  being fatiated  indie  moifteft  weather,  it  afterwards  retains  or 
lofes  it  s  acquired  weight,  as  the  air  proves  more  or  lefs  moift.  The 
alteration  in  this  liquor  is  fo  great,  that  in  the  fpace  of  fifty-feven 
days  it  has  been  known  to  change  it’s  weight  from  three  drachms  to 
nine  ;  and  has  ihifted  an  index  or  tongue  of  a  balance  thirty  de- 
grees.  A  Angle  grain,  after  it  s  full  increafe,  has  varied  it’s  equili¬ 
brium  fo  icnhbly,  that  the  tongue  of  a  balance,  only  an  inch  and  an 
halt  long,  lias  deferibed  an  arch  one-third  of  an  inch  in  compafs  ; 
vwnca  arch  would  have  been  almoft  three  inches,  if  the  tongue  had 
been  one  foot,  even  with  fo  fmall  a  quantity  of  liquor;  confe¬ 
quently,  if  more  liquor,  expanded  under  a  large  furface,  were  ufed, 
a  pair  of  fcalcs  might  aftord  as  nice  an  hygrometer  as  any  kind  yet 
invented.  The  fame  author  fuggefts,  that  oil  of  fulphur  per  cam- 
panam,  or  oil  of  tartar  per  deliquium,  or  the  liquor  of  fixed  nitre, 
might  be  fubftituted  in  lieu  of  the  oil  of  vitriol. 

.  This  balance  may  be  contrived  two  ways  ;  by  either  having  the 
pin  in  the  middle  of  the  beam,  with  a  flender  tongue  a  foot  and  half 
long,  pointing  to  the  divifions  on  an  arched  plate,  as  reprefeuted  in 
PS-  32- 

Or, -the  fcalc  with  ths  liquor  may  be  hung  to  the  point  of  the 


beam  near  the  pin,  and  the  other  extreme  be  made  fo  long,  as  to 
deferibe  a  large  arch  on  a  board  placed- for  the  purpofe,  as  repre- 
fented  in  fig.  39.  * 

Mr.  Arderon  has  propofed  fome  amendment  in  the  fponge  hy?n- 
nuter.  He  direfits  the  fponge  A  (fig.  37,)  to  be  fo  cut,  as  ttf contain 
as  large  a  fuperficies  as  poflible,  and  to  hang  by  a  fine  thread  of  filk 
upon  the  beam  of  a  balance  B,  and  exactly  balanced  on  the  other 
fide  by  .another  thread  of  filk  at  D,  ftrung  with  the  fmalleft  lead- 
fhot,  at  equal  diftances,  fo  adjufted  as  to  caufe  an  inoex,  E,  to  point 
at  G,  the  middle  of  a  graduated  arch,  F  G  H,  when  the  air  is  in  a 
middle  fiate,  between  the  greateft  moilture  and  the  greateft  drynefs 
Under  this  filk  fo  ftrung  with  fhot,  isplaced  a  little  table  or  fhelf,  l" 
for  that  part  of  the  filk  and  fhot,  which  is  not  fufpended,  to  reft 
upon.  When  the  moifture  imbibed  by  the  fponge  increafes  it’s 
weight,  it  will  raife  the  index,  and  alfo  part  of  the  fhot,  from  the 
table,  and  vice  verfia,  when  the  air  is  dry. 

From  aferiesef  hygrofcopical  obfervations,  made  with  an  appa¬ 
ratus  of  deal  wood,  Mr.  Coniers  concludes,  1 .  That  the  wood  fhrinks 
moft  in  fummer,  and  fwells  moil  in  winter,  but  is  moft  liable  to 
change  at  fpring  and  fall.  2.  That  this  motion  happens  chiefly  in 
the  day  time,  there  being  fcarce  any  variation  in  the  night.  3.  That 
there  is  a  motion  even  in  dry  weather,  the  wood  fvvelling  in  the 
morning,  and  fhrinkingin  the  afternoon.  4.  The  wood,  by  night 
as  well  as  day,  ufually  fhrinks  when  the  wind  is  in  the  north,  north- 
caft,  and  eaft,  both  in  winter  and  fummer.  5.  That  byconftant  ob¬ 
fervation  of  the  motion  and  reft  of  the  wood,  with  the  help  of  a 
thermometer,  one  may  tell  the  fituation  of  the  wind  without  a 
weather-cock. 

He  adds,  that  the  time  of  the  year  may  be  known  by  it ;  for  in 
fpring  it  moves  quicker  and  more  than  in  winter ;  in  fummer  it  is 
more  fhrunk  than  in  fpring;  and  has  lefs  motion  in  autumn  than 
in  fummer. 

Dr.  Hooke’s  hygrometer  was  made  of  the  beard  of  a  wild  oat 
fet  in  a  fmall  box,  with  a  dial-plate  and  an  index. 

An  hygrometer  of  this  kind  may  be  conftruded  in  the  following 
manner.  Let  ABCD  (fig.  38,)  be  a  fquare  brafs  plate,  about  four 
inches  fquare,  with  a  ring  or  circle  fixed  to  it,  graduated  on  the  flat 
and  the  inner  edge.  I  C  reprefents  a  very  light  index  of  brafs  or 
ftcel,  with  a  fmall  cylindric  lump  in  it’s  center,  into  which  is  faf- 
tened  the  top  of  the  beard  of  a  wild  oat,  by  a  little  peg,  and  the 
other  end  of  it  in  another  lump,  about  an  inch  under  the  plate 
which,  having  a  little  hole  under  C, allows  the  beard  of  the  oat  to 
come  through,  in  order  to  carry  the  hand,  and  yet  keep  it  in  it’s 
place,  without  hindering  it  to  twiftand  untwift.  'There  are  alfo  two 
wires  coming  down  under  the  middle  of  the  plate,  which  hold  a 
little  crofs-bar,  making  a  fmall  frame  to  carry  the  lump  that  holds 
the  bottom  of  the  beard  expofed  to  the  air.  The  four  feet  of  this 
inftrument,  two  of  which  are  feen  at  C,  D,  muft  be  about  one  inch 
and  a  quarter  long,  to  keep  the  frame  under  the  plate  from  touching 
any  thing  which  the  inftrument  is  fet  upon.  A  B,  in  fig.  39,  re- 
prefentsthe  plate,  F  and  F  two  of  it’s  feet,  C  and  D  the  little  lumps 
to  which  the  wild  oat-beard,  C  D,  is  fattened;  efzndgh  the  wires 
fupporting  the  piece/7>,  and  all  together  form  an  open  frame,  to 
hold  the  lump  D.  The  beard  paftes  through  the  hole  /,  in  order  to 
carry  the  index  I ;,  which  points  to  the  degrees  on  the  graduated 
circle  A  B. 

1  he  following  hygrometer  was  contrived  by  doftors  Hales  and  De- 
faguliers.  P  cpw  C,  (fig.  40,)  is  a  piece  of  lignum  vitae,  cylindric 
at  Czt/P,  but  from  Cw  top  z  truncated  cone,  and  ferewed  like  the 
fuzee  of  a  watch,  but  not  fo  taper.  I  he  length  of  the  inftrument 
is  about  a  foot,  the  cylindric  part  an  inch  in  diameter,  and  half  an 
inch  long  ;  the  large  part  of  the  ferew  about  three  quarters  of  an 
inch,  and  the  fmall  part  half  an  inch  ;  at  each  end  there  are  fine 
fteel  pivots,  bearing  on  two  fine  conic  holes  in  braftes  in  the  frame 
that  carries  the  inftrument,  that  it  may  turn  eafily.  A  fponge,  S, 
hangs  by  a  filk  from  the  cylinder  of  the  inftrument,  fo  as  to  turn  it 
by  it’s  railing  or  falling  ;  a  weight  W,  hanging  from  another  filk  u, 
coiled  from  the  ferew  C  p,  keeps  the  fponge  in  equilibrio.  When 
the  fponge  becomes  heavier,  by  imbibing  moifture  from  the  air,  it 
runs  down,  and  draws  up  W  ;  but  as  W  comes  up,  it’s  firing  muft 
advance  towards  Ciu,  where  hanging  farther  from  it’s  cenier  it’s 
power  will  be  fo  increafed,  that  it  will  keep  the  fponge  in  equili¬ 
brio,  though  it’s  weight  be  increafed.  But  as  the  weight  rifes,  it 
will  fliew  on  the  fcale,  D  D,  how  much  the  fponge  is  heavier,  and 
confequently  the  air  moifter.  This  inftrument  will  be  made  ftill 
more  fenlible,  when  it’s  pivots  are  fupported  by  four  fri&ion  wheels. 
Salt  of  tartar,  or  any  other  fairs,  or  pot-aftics,  may  be  put  into  the 
fcale  of  a  balance,  and  ufed  inftead  of  the  fponge. 

In  an  hygrometer  invented  and  deferibed  by  Mr.  Fergufon,  A  A  A  A 
(fig.  41 ,)  is  a  frame  of  vvainfeot  or  mahogany,  grooved  in  the  longeft 
lides,  to  hold  the  pannel  BBBB  ofwhitedeal  board,  without  pinch¬ 
ing  it.  The  pannel  is  about  the  thicknefs  of  a  crown-piece,  and 
fifteen  inches  long  crofs-wile  to  the  grain  of  the  wood.-  The  mid¬ 
dle  part  projects  at  C  and  G,  where  it  is  fattened  into  the  frame  by 
two  ferews  ;  fo  that  this  part  always  remains  in  the  fame  place, 
whilft  the  reft  of  the  pannel  expands  by  moift  air  towards  both  ends 
of  the  frame,  and  contracts  towards  the  middle,  when  the  air  is 
dry.  To  a  pin  at  F  is  fattened  one  end  of  a  fmall  flexible  cord  DE, 
and  the  other  end  goes  round  the  pulley  G,  and  is  fixed  into  the 
bottom  of  it’s  groove  at  h.  One  end  of  another  fmall  cord,  I  K,  is 
fixed  into  the  groove  of  the  large  pulley,  H,  at  a,  going  round  the. 
part  a  i  H,  and  palling  round  to  M,  round  a  fmall  pulley  L,  the 
axis  of  which  turns  in  the  piece  O,  lying  above  it,  and  ferewed  to 
the  frame  at  C.  To  the  end  of  the  cord  is  fufpended  a  flattiftl 
weight  N .  The  diameters  of  the  pullies,  G  and  L,  are  equal,  and 
about  one-tenth  of  the  diameter  of  H.  The  diftance  of  the  pullies* 
G,  and  pin  F,  will  determine  the  exparifion  of  the  pannel  between 
F  and  G  ;  which*  will  caufe  the  pulley,  G,  to  turn  backward,  and 
4  ’  apy 
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any  point  in  H  ten  times  as  much  ;  and  in  this  proportion  will  the 
■weight  N  be  railed:  therefore  if  the  pannel  extend  one-tenth  of  an 
inch  by  moift  air,  the  pulley  L  will  be  turned  quite  round.  As  the 
air  grows  dry,  the  pannel  contracts,  the  weight  N  defcends,  and 
turns  all  the  pullies  the  contrary  way.  The  back  of  the  plate  AA, 
[fig-  42*)  's  ferewed  to  the  other  fide  of  the  frame,  fo  that  the  (trait 
edge  of  the  plate  may  be  even  with  the  uppermoft  fide  of  the  frame, 
and  the  center  B  may  be  directly  over  the  center  of  the  pulley  L, 
[fig*  4*»)  on  "'hofe  axis  the  index  BC  [fig.  42,)  is  fixed,  which,  by 
moving  on  the  graduated  edge  of  the  plate,  indicates  the  moifture 
or  drynefs  of  the  air.  The  pannel  (hould  be  changed  in  three  or 
four  years. 

Mr.  Smeaton’s  hygrometer  is  exhibited  in  fig.  43,  and  fig.  44. 
ABC  [fig.  43,)  is  an  orthographic  delineation  of  the  whole  inftru- 
ment  feen  in  front,  with  the  box  cover  H,  which  defends  the  index, 
&c.  from  injury,  and  by  a  glafs  expofes  thefcale  to  view.  FG  in 
both  figures  reprefents  a  flaxen  cord,  about  thirty-five  inches  long, 
fufpended  by  the  turning  peg  F,  attached  to  a  loop  ofbrafs  wire  at 
A.  This  cord  is  that  which  is  called  by  net-makers  in  London 
flaxen  three  threads  laid ,  and  is  between  one- twentieth  and  one- 
thirtieth  of  an  inch  in  diameter.  1 1  is  previoufly  boiled  in  a  folutiort 
of  two  penny-weights  troy  of  common  fait,  in  one  pound  avoirdu¬ 
pois  of  water,  boiled  till  the  whole  is  reduced  to  fix  ounces  avoir¬ 
dupois.  The  cord  foaked  in  this  brine  is  dried,  and  then  ftretched, 
by  tying  three  or  four  yards  of  it  to  two  nails  againft  a  wall,  in  a 
horizontal  polition,  and  hanging  a  weight  of  a  pound  or  two  to  the 
middle.  When  it  has  remained  in  this  pofition  for  a  week  or  more 
in  a  room,  it  will  be  fit  for  ufe.  G,  I,  [fig.  44,)  are  two  loops,  or 
long  links  of  brafs  wire,  laying  hold  of  the  index  KL,  which  is 
moveable  on  a  fmall  ftud  or  center,  K.  The  cord  FG  is  kept 
moderately  (trained  by  a  weight  M,  about  half  a  pound  avoirdupois. 
As  the  cord  lengthens  or  fhortens,  the  end  of  the  index  palfes  over 
the  feale  NQ,  difpofed  in  the  arc  of  a  circle,  and  containing  a  hun¬ 
dred  equal  divifions.  Thisfcale  is  attached  to  the  brafs  (tiding  ruler 
Q,P>  which  moves  upon  the  diredling  piece  RR,  fixed  by  ferews  to 
the  board,  which  makes  the  frame  or  bafe  of  the  whole  ;  and  the 
feale  and  ruler,  N  Q_P,  are  retained  in  any  place  nearer  to  or  farther 
from  the  center  K,  by  the  ferew  S.  Fig.  45,  reprefents  in  profile 
the  (liding-piece  and  flud  1,  which  traverfes  on  that  part  of  the  in¬ 
dex  next  the  center  K  ;  and  which  can,  by  the  two  ferews  of  the 
ftud,  be  retained  upon  any  part  of  the  index  that  is  made  parallel, 
and  which  is  done  for  three  Or  four  inches  from  the  center,  for  that 
purpofe.  The  (tud  is  filed  to  the  edges  like  the  fulcrum  of  a  fcale- 
beam,  one  being  formed  on  the  under-fide,  and  the  other  upon  the 
upper,  as  near  as  poffible  to  one  another.  A  hook,  formed  at  the 
lower  end  of  the  wire  loops,  G,  I,  retains  the  index  by  the  lower- 
mo(t  end  of  the  ftud,  while  the  weight  M  hangs  by  a  fmall  hook 
upon  the  upper  edge.  By  thefe  means  the  index  is  kept  fteady,  and 
the  cords  ltrained  by  the  weight,  with  very  little  friffion  or  burthen 
upon  the  central  ftud  K.  Fig.  46,  is  a  parallelogram  of  plate  brafs, 
to  keep  out  duft,  which  is  attached  to  the  upper  edge  of  the  box 
cover  H,  and  ferves  to  (hut  the  part  of  the  cover,  neceflarily  cut 
away,  to  give  leave  for  the  wire,  G  I,  to  traverfe  with  the  Aiding 
ftud  [fig.  45,)  nearer  to  or  farther  from  the  center  of  the  index  K. 
In  this.  [fig.  46,)  there  is  a  hole  a,  about  one  fifth  of  an  inch  dia¬ 
meter,  for  the  wire  G I  to  pafs  through,  in  the  motion  of  the  index, 
without  touching  ;  b  is  a  flit  of  a  leffer  fixe,  fufficient  for  the  wire 
to  pafs,  and  allow  the  cover  to  come  off  without  deranging  the  end 
or  index;  re  are  two  fmall  ferews  applied  to- two  flits,  by  which 
the  plate  Aides  lengthways,  in  order  to  adapt  the  hole  a  to-  the  wire 
G  I,  at  any  place  of  the  ftud  I,  upon  the  index  KL.  This  index 
is  twelve  inches  long,  four  inches  of  which,  from  the  extreme  end, 
are  filed  fo  narrow,  that  any  part  of  them  may  ferve  for  an  index  to 
rhe  divifions  of  the  feale  ;  the  feale  itfelf  alfo  Aides  four  inches.  The 
direfting  piece,  RR,  is  parallel  to  a  line  drawn  from  o  upon  the 
feale  to  the  center,  K,  of  the  index  ;  confequently,  as  the  attenuated 
part  of  the  index  forms  a  part  of  a  right  line  drawn  from  the  fame 
center,  whenever  the  index  points  to  o  upon  the  feale,  though  the 
feale  be  removed  nearer  to  or  farther  from  the  center  of  the  index, 
yet.it  produces  no  change  in  the  place  to  which  the  index  points. 
When  the  divided  arc  of  the  feale  is  at  ten  inches  from  the  center, 
which  is  it’s  mean  diftance,  then  the  center  of  the  arc  and  the  center 
of  the  index  are  coincident.  At  other  diftances,  the  extremes  of 
which  are  eight  or  twelve  inches,  the  center  of  the  divifions,  and 
the  center  of  the  index,  pointing  to  them,  not  being  coincident, 
the  index  cannot  move  over  fpaces  geometrically  proportionable  to 
one  another  in  all  fituations  of  the  feale  ;  yet  the  whole  feale  not 
exceeding  thirty  degrees  of  a  circle,  it  will  be  found  on  computa¬ 
tion,  that  the  error  can  never  be  fo  great  as  T§^th  part  of  the  feale, 
or  one  degree  of  the  hygrometer. 

In  order  to  adjuft  the  inftrument,  take  off the  box  cover,  and  fet 
theinftrument  nearly  upright  about  a  yard  from  a  moderate  fire; 
there  let  it  remain,  till  the  index  finks  as  low  as  it  will  go,  ftroking  the 
cord  occafionally  between  the  thumb  and  finger  downwards.  When 
it  is  become  ftationary,  raife  or  deprefs  the  index  by  means  of  the 
peg  at  top,  till  it  lies  over  the  point  o  ;  then  remove  the  inftrument 
from  the  fire,  and  with  a  camel-hair  pencil  dipped  in  warm  water, 
moiften  the  cord,  without  fufferingany  drops  of  wet  to  fall  from  it, 
till  it  is  faturated,  and  the  index  becomes  ftationary.  If  the  index 
lies  over  the  degree  marked  ico,  all  is  right ;  if  not,  Aack  the  ferew 
S,  and  Aide  the  feale  nearer  to  or  farther  front  the  center,  till  the 
point  100  comes  under  the  index,  and  the  inftrument  is  adjufted 
for  ufe.  If  the  com  pafs  of  the  Aide  be  not  fufficient  to  effe£t  this, 
Hack  the  proper  ferews,  and  move  the  Aiding  ftud  I  nearer  to  or 
farther  from  the  center  of  the  index,  as  the  angle  formed  by  the 
index  between  the  points  of  dry  and  wet,  happens  to  be  too  fmall 
or  too  large  for  the  feale.  Mr.  Smeaton  was  led  by  obfervation  to 
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mark  the  point  of  o  dry ,  20°  the  mean ,  40°  vioiji,  n0°  very  moift ,  and 
ioo°  wet.  J 

I  he  laft  hygrometer  we  fliall  deferibe  is  that  of  M.  de  Luc.  The 
part  of  this  hygrometer  which  is  affeffed  by  the  moifture  of  the  air, 
is  a  hollow  tube  of  ivory  aab ,  [fig.  47,)  two  inches  eight  lines  long! 
and  internally  two  lines  and  a  half  in  diameter.  This  tube  is  ope'n 
at  the  end  a  a ,  and  clofed  at  h,  terminating  in  a  point;  and  the 
thicknefs  of  it’s  fides,  for  the  length  of  two  inches  fix  lines  from 
the  bottom,  is  but  three-fixteenths  of  aline:  it  is  this  thin  part 
which  does  the  office  of  an  hygrometer ;  the  remaining  part  of  the 
cylinder,  towards  it’s  orifice  a  a,  muft  be  kept  a  little  thicker,  in 
order  to  bear  the  preflureof  a  tube  of  glafs,  about  fourteen  inches 
long,  the  lower  end  of  wdiich  is  feen  ddee.  The  internal  diameter 
of  this  tube  is  about  three-eighths  of  a  line,  and  the  outfide  diameter 
about  two  lines,  in  order  that  the  parts  gg  of  a  brafs  piece  /fig  g, 
through  which  it  paftes,  and  which  is  to  enter  into  the  ivory  pipe, 
be  as  thin  as  poffible.  in  order  to  hinder  the  part  of  that  tube, 
w-hich  inclofes  the  brafs  piece,  from  being  affeffed  by  the  variations 
of  moifture,  it  is  covered  with  a  brafs  terrel  hhii.  Thefe  pieces 
are  united  together  with  gum  lac  or  maftich,  which  melts  by  the 
heating  of  the  glafs  and  brafs.  M.  de  Luc’s  reafon  for  chufing  ivory 
for  his  hygrometer,  is,  that  this  matter  appeared  to  him  moreproper 
than  any  other  for  receiving  the  imprcilion  of  the  moifture  of  the 
air,  without  fuffering  thereby  any  material  change.  The  cylinder  • 
made  of  it  becomes  more  capacious,  in  proportion  as  it  grows 
moifter;  and  this  is  the  fundamental  principle  of  the  inftrument. 
M.  de  Luc  has  alfo  found,  that  upon  letting  this  cylinder  lie  for 
fome  time  in  water  of  an  uniform  temperature,  it  1  wells  to  a  certain 
point,  after  which  it  dilates  no  farther.  This  circumftance  fur- 
nifhed  him  with  a  maximum  of  humidity  ;  and,  confequently,  with 
one  point  of  comparifon  in  the  feale  of  the  hygrometer ;  and  this 
point  he  has  fixed  at  the  temperature  of  melting  ice.  For  meafur- 
ing  the  differences  in  the  capacity  of  this  ivory  cylinder,  and  thereby 
difeovering  it’s  different  degrees  of  moifture,  M.  de  Luc  makes  ufe 
of  quickfilver,  with  which  he  fills  the  cylinder,  and  a  part  of  the 
communicating  glafs  tube.  The  more  capacious  the  cylinder  is, 
or,  which  is  the  fame,  the  moifter  it  is,  the  lower  docs  the  mercury 
(land  in  the  glafs  tube,  and  vieeverfid.  Now  M.  de  Luc  has  found, 
that  the’loweft  point  to  which  it  can  fink,  is  that  where  it  (lands 
when  the  ivory  cylinder  is  foaked  in  melting  ice:  he,  therefore, 
names  or  graduates  this  point  o  in  the  feale  of  his  hygrometer  ;  and, 
confequently,  the  degrees  of  this  feale  are  degeees  of  drynefs,  counted 
from  below  upwards,  as  the  quickfilver  rifes  in  the  glafs  tube.  To 
give  thefe  degrees  a  determinate  length,  and  thus  to  render  the  hy¬ 
grometers  capable  of  being  compared  with  each  other,  M.  de  Luc 
employs  in  conftrufting  them  fuch  glafs  tubes  as  have  been  pre¬ 
vioufly  prepared,  by  being  made  into  thermometers,  and  filled  with 
mercury,  fo  as  to  afeertain  upon  them  the  points  of  melting  ice 
and  boiling  water,  and  to  take  exailly  the  diftance  between  thefe 
points  by  any  feale' at  pleafure.  When  this  is  done,  the  bulb  of 
this  preparatory  thermometer  muft  be  broken,  and  the  quickfilver 
it  contains  exactly  weighed.  It  is  by  knowing  the  weight  of  this, 
together  with  the  diftance  between  the  fixed  points  of  the  thermo¬ 
meter,  that  the  feale  of  the  hygrometer  is  determined.  E.  gr.  Let 
the  weight  of  the  quickfilver  be  one  ounce,  and  the  diftance  be¬ 
tween  the  above-mentioned  points  one  thoufand  parts  of  a  certain 
feale  ;  then  fuppofe  that  the  quickfilver  in  the  hygrometer,  to  which 
this  tube  is  to  be  applied,  weighs  only  half  an  ounce  ;  this  will  give 
a  fundamental  line,  confiding  of  five  hundred  parts  of  the  (ame 
feale.  The  fundamental  line,  thus  found,  is  applied  to  the  feale 
of  the  hygrometer,  beginning  at  o,  and  meafuring  it  off  about  four 
times  over,  that  the  whole  variation  of  the  inftrument  may  be  com¬ 
prehended.  Each  of  thofe  fpaces  being  afterwards  divided  into  forty 
equal  parts,  gives  fuch  degrees  as  M.  de  Luc  has  found  mod  con¬ 
venient.  In  general  terms,  the  length  of  the  fundamental  line  of 
the  hygrometer  muft  be  to  the  interval  between  the  two  fixed  points 
of  the  preparatory  thermometer,  as  the  weight  of  the  quickfilver  in 
the  hygrometer  is  to  the  weight  of  the  quickfilver  in  that  thermo¬ 
meter.  This  proportion  between  the  feale  of  the  hygrometer,  and 
that  of  the  preparatory  thermometer,  furnifhes  an  ealy  method  of 
corredting  in  this  inftrument  the  effedls  of  heat  upon  the  mercury 
which  it  contains.  It  will  eafily  be  conceived  from  the  conftruc- 
tion  of  the  feale  of  this  hygrometer,  that  if  it’s  cylinder  of  ivory 
was  fuddenly  changed  into  glafs,  the  inftrument  would  become  a 
true  thermometer,  in  which  the  interval  between  the  points,  an- 
fwering  to  melting  ice  and  boiling  water,  would  be  divided  into 
forty  parts.  If,  therefore,  a  thermometer  with  a  feale  fimilarly 
divided  into  forty  parts  between  the  fixed  points,  be  placed  near  the 
hygrometer,  it  will  (hew  immediately  the  corredlion  to  be  made  on 
that  inftrument  for  it’s  variation  as  a  thermometer,  under  particular 
reftriclions,  which  M.  de  Luc  has  ftated. 

That  part  of  the  frame  of  the  inftrument  on  which  the  feale  is 
marked,  is  moveable  ;  fo  that,  before  obferving  the  points  at  which 
the  mercury  (lands,  it  may  be  puflied  upwards  or  downwards,  ac¬ 
cording  as  the  thermometer  has  rifen  or  fallen  with  refpeff  to  the 
point  of  melting  ice  ;  and  thus  the  indications  of  the  hygrometer  can 
at  once  be  freed  from  the  errors  which  would  arife  from  the  dif¬ 
ference  in  the  volume  of  the  quickfilver,  on  account  of  the  dif¬ 
ferent  degrees  of  hear. 

For  this  purpofe.  at  the  top  of  this  feale,  there  is  an  index  over- 
againft  another  fmall  feale,  marked  upon  the  unmoveable  p2rt  of 
the  frame  :  the  degrees  of  this  fmall  feale  are  eightieth  parts  of  the 
fundamental  line,  and  anfwering  to  the  degrees  of  the  thermometer 
on  the  fame  frame.  When  the  index  points  to  o  of  the  fmall  feale, 
the  thread  which  indicates  upon  the  tube  of  the  hygrometer  the  point 
to  which  the  mercury  funk  in  the  melting  icc,  anfwers  likewife  to  o 
in  the  feale  of  the  hygrometer. 
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The  inttfument,  with  it’s  frame,  isfeen  in  fig.  48.  It  is  mounted 
on  deal,  becaufe  this  woodfuffers  the  leaft  change  in  the  length  of 
it’s  fibres.  The  lower  part  of  the  frame  is  ilit  through  the  whole 
length  of  the  ivory  pipe,  in  order  that  the  air  may  circulate  freely 
round  this  pipe,  and  the  bulb  of  an  annexed  thermometer.  The 
hygrometer  is  fattened  in  three  parts,  viz.  at  bottom  on  a  fmall 
bracket,  at  top  by  a  tube  pafTing  through  a  piece  either  of  hard  wood 
or  of  metal  fattened  by  ferews,  but  chiefly  by  means  of  a  brafs  wire 
on  the  neck  of  the  brafs  piece,  which  unites  the  glafs  with  the  ivory 
pipe.  This  piece  is  laid  in  a  fmall  plate  of  hard  wood,  which  in 
that  place  fills  a  groove  originally  made  through  the  whole  length  of 
the  board.  To  prevent  duft  from  getting  in  through  the  openingof 
the  tube,  it  is  (hut  up  in  a  fmall  ivory  cafe.  The  fcale  of  the  hy¬ 
grometer  is  marked  upon  a  deal  flip,  which  Aides  along  the  groove 
juft  mentioned.  This  and  all  the  other  parts  of  the  frame  mutt  be 
lined  with  paper,  for  marking  the  necefl'ary  feales,  and  this  paper  is 
afterwards  varnifhed  over.  The  fcale  of  the  hygrometer  is  carried 
to  the  proper  point,  by  means  of  a  knob  fixed  on  a  fmall  piece  of 
hard  wood  or  metal,  ferewed  to  the  bottom  of  the  board,  and  which 
affords  a  free  paflage  to  the  tube  of  the  hygrometer. 

Moisture.  'The  moijiure  of  the  air  has  conliderable  effeds  on 
the  human  body.  For  the  quantity  and  quality  of  the  food,  and  the 
proportion  of  the  meat  to  the  drink,  being  given,  the  weight  of  a 
human  body  is  lefs,  and  confcquently  it’s  difeharges  greater  in  dry 
weather  than  in  wet  weather  ;  which  may  be  thus  accounted  for: 
the  7 nojlure  of  the  air  moittens  the  fibres  of  the  fkin,  and  leflens  per- 
fpiration,  by  leflfning  their  vibratory  motion.  When  perfpiration 
is  thus  leflened  by  the  moijiure  of  the  air,  urine,  indeed,  is  by  de¬ 
grees  increafed,  but  not  equally. 

From  this  we  learn,  that  to  keep  a  body  of  the  fame  weight  in 
wet  weather  as  in  dry,  either  th®  quantity  of  the  food  muft  be  lef- 
fened,  or  the  proportion  of  the  meat  to  the  drink  increafed  ;  and 
both  thefe  may  be  done  by  lelfening  the  drink,  without  making  any 
change  in  the  meat. 

An  hygrometer  is  the  name  of  the  inftrument  ufed  for  determining 
the  degree  of  moijiure  in  the  air.  As  an  ufeful  addition  to  that  article 
Mr.  Coventry,  of  Southwark,  has  furnifhed  the  public  with  an  ac¬ 
count  of  his  new’  hygrometer,  the  conftrudion  of  which  is  as  fol¬ 
lows  :  take  two  fheets  of  fine  tiflue  paper,  fuch  as  is  ufed  by  hatters 
and  watchmakers,  and  fometimes  called  lawn-paper,  each  Iheet  of 
which  generally  weighs  about  twenty-feven  grains.  Let  the  moif- 
ture  be  thoroughly  evaporated  by  the  fire,  without  fcorching  the 
paper  ;  till  after  repeated  trials  it  is  brought  to  it’s  dried:  ftate  :  in 
this  date  cut  each  Iheet  till  it  weighs  exactly  twenty-five  grains. 
Thefe  fheets,  thus  prepared,  fhould  be  kept  in  a  box  or  drawer  with  a 
quantity  of  the  fame  paperdefignedfor  ufe ;  and  they  will  always  ferve 
for  determining  the  proper  weight  of  any  quantity  of  paper  for  other 
hygrometers.  This  paper  hung  in  any  place,  and  kept  free  from 
duit,  and  weighed  with  a  nice  pair  of  feales,  will  ferve  to  exhibit 
the  moijiure  of  the  air  by  it’s  increafe  of  weight  above  fifty  grains. 
But  to  avoid  the  trouble  of  weighing,  Mr.  Coventry  prepared  an 
hygrometer  of  it  in  the  following  manner.  A,  Plate  124 ,jig.  49, 
represents  a  pillar  Supporting  the  beam  13  B,  to  one  end  of  which  are 
fufpended  fifty  grains  of  paper  D,  cut  round,  and  threaded  on  a  filk 
firing,  w’ith  a  fmall  glafs  bead  between  the  fheets,  for  the  freer  ad- 
miflion  of  the  air:  at  the  other  end  of  the  beam  is  a  brafs  weight  E, 
to  counterbalance  the  weight  of  the  paper  arid  it’s  appendages.  At 
the  bottom  there  is  an  ivory  fcale  F  F,  of  twelve  prime  divifions, 
anfwering  to  twelve  grains  of  moijiure:  each  prime  divifion  is  fub- 
divided  into  ten  parts,  making  in  the  w  hole  one  hundred  and  twenty 
divifions  :  on  the  index  C  is  a  Aiding  weight  G,  which,  with  the 
weight  Eon  the  beam,  Serves  toadjuftthe  inftrument;  fo  that  twelve 
grains  lhall  make  the  index  juft  traverfe  the  fcale  of  the  twelve  di¬ 
vifions.  If  the  air  was  fo  dry  as  to  leave  no  moijiure  in  the  paper, 
the  index  would  then  point  too:  if  it  contained  fix  grains  of  moij¬ 
iure,  the  index  would  point  to  fixty ;  if  twelve  grains  were  in  the 
paper,  it  would  point  to  the  moifi  extreme  one  hundred  and  tw’enty  : 
but  the  air  has  never  yet  been  obferved  fo  moift.as  to  make  the  index 
point  to  the  moift  extreme,  nor  fo  dry  as  to  allow  it’s  reaching  to 
the  dried  extreme,  even  in  the  hotted  part  of  fummer,  by  nearly 
twenty  divifions  :  whence  it  is  inferred  that  there  is  in  the  air  a 
greater  quantity  of  moijiure  in  hot  weather,  than  is  generally  ima¬ 
gined.  FI  is  an  adjutting  Screw  for  fixing  the  Hand  upright  by 
means  of  the  point  of  a  plumbet  that  hangs  behind.  This  hygro¬ 
meter,  adjufted,  may  be  madeto  correfpond  with  another, afeertained 
to  the  fame  weight  at  any  diftance  :  by  which  we  might  determine 
the  exad  difference  of  the  ftate  of  the  air,  with  refped  to  moijiure , 
in  inland  places,  and  thofe  near  the  fea-fide.  The  advantages  of  this 
hygrometer  are  the  following:  As  it  is  made  of  the  thinned  fubftance 
that  can  be  procured,  it  is  the  fooneft  affeded  wfith  drynefs  or 
moijiure ,  and  exhibits  immediately  the  firft  change  of  the  weather  : 
it  is  not  acted  upon  by  heat  and  cold,  or  any  other  caufe,  as  mod 
other  inftruments  of  tnis  kind  are:  it  has  one  datum  from  which  to 
reckon  ;  viz.  the  dry  extreme,  whence  all  other  degrees  of  moijiure 
may  be  nicely  edimated.  All  hygrometersof  this  fort  will  ad  nearly 
alike,  as  thermometers  or  barometers  ;  and  may  be  reduced  to  a 
regular  dandard.  Mr.  Coventry  found  by  this  hygrometer,  that  in 
clear  frofty  weather  the  air  contains  a  very  conliderable  degree  of 
moijiure :  for  on  Jan.  27,  177 6*  in  the  morning,  being  a  very  hard 
froft,  the  thermometer  in  the  houfe  24°,  and  in  the  open  air  170, 
the  hygrometer  dood  at  ten  grains,  i.  e.  at  the  divifion  ico:  and 
on  the  next  morning,  when  a  thaw  came  on,  it  dood  at  96 ;  which 
Shews,  that  there  is  as  much  moidure  in  the  air  during  the  froft,  as 
when  we  perceive  itdiflblvcd  in  a  thaw.  He  adds,  that  it  is  pleading 
to  obferve  the  conftant  motion  of  this  hygrometer :  for  even  in  con- 
ftant  fettled  weather,  it  is  always  in  motion,  from  moid  towards 
dry,  from  about  eight  in  the  morning  till  about  four  in  the  after¬ 
noon  ;  and  from  dry  to  moift  from  about  4  P.  M,  to  about  8  A.  M. 


In  hot  gloomy  weather  the  hygrometer  is  moftly  found  to  advance 
with  fpeed  towards  moid,  and  diews,  that  the  air  at  fuch  times  re¬ 
tains  a  great  quantity  of  moijiure  :  and  this  always  forebodes  heavy 
fliowers.  For  curious  experiments,  fome  of  thefe  hygrometers  are 
made  to  traverfe  the  whole  fcale  of  divifions  .for  every  grain  ofmoif- 
turc  that  is  imbibed  by  the  papers. 

Thermometer,  an  inftrument  for  meafuring  the  increafe 
and  decreafe  of  the  heat  and  cold  of  the  air,  by  means  of  the 
cladic  and  expanfive  power  of  bodies  of  the  fluid  fort. 

■  Many  different  ways,  methods,  and  forms  of  conftruding  fuch 
an  ufeful  inftrument  have  been  thought  of,  and  invented  at  Several 
times  for  this  purpofe;  at  firft  air,  then  oil,  then  fpirits  of  wine 
and  laftly,  quickfilver,  have  been  every  way  attempted  and  tortured 
in  this  experiment. 

Conjl  ruction  of  the  Thermometer,  depending  on  the  rarefaction  of 
the  air.  This  aerial  thermometer  confifts  of  a  glafs  rube  B  E  f  Plate 
124,7%.  50,)  connected  at  one  end  with  a  large  glafs  ball  A,  and  at 
the  other  end  immerfed  in  an  open  vefl'el,  or  terminating  in  a  ball 
DE,  with  a  narrow  orifice  at  D  ;  which  vefl'el,  or  ball, j contains 
any  coloured  liquor  that  will  not  eafily  freeze.  Aqua  fortis  tinged 
of  a  fine  blue  colour  with  folution  of  vitriol  or  copper,  or  fpirit  of 
wine  tinged  with  cochineal,  will  anfwer  this  purpofe.  But  the  ball 
A  muft  be  firft  moderately  warmed,  fo  that  a  part  of  the  air  con¬ 
tained  in  it  may  be  expelled  through  the  orifice  D  ;  and  then  the 
liquor  preffed  by  the  weight  of  the  atmofphere,  will  enter  the  ball 
D  E,  and  rife,  e.  g.  to  the  middle  of  the  tube  at  C,  at  a  mean  tem¬ 
perature  of  the  weather  ;  and  in  this  ftate  the  liquor  by  it’s  weight 
and  the  air  included  in  the  ball  A,  &c.  by  it’s  elafticitv,  will  coun¬ 
terbalance  the  weight  of  the  atmofphere.  As  the  furrouhding  air 
becomes  warmer,  the  air  in  the  ball  and  upper  part  of  the  tube'j' ex¬ 
panding  by  heat,  will  drive  the  liquor  into  the  lower  ball,  and  con- 
fequently  it’s  furface  will  defeend  ;  on  the  contrary,  as  the  am¬ 
bient  air  becomes  colder,  that  in  the  ball  is  condenfed,  and  the  li¬ 
quor  prefled  by  the  weight  of  the  atmofphere  will  afeend  ;  fo  that 
the  liquor  in  the  tube  will  afeend  or  defeend  more  or  lefs,  according 
to  the  ftate  of  the  air  contiguous  to  the  inftrument.  To  the  tube  is 
affixed  a  fcale  of  the  fame  length,  divided  upwards  and  downwards 
from  the  middle  C  into  one  hundred  equal  parts,  by  means  of  which 
the  afeent  and  defeent  of  the  liquor  in  the  tube,  and  confequently 
the  variations  in  the  cold  or  heat  of  the  atmofphere,  may  be  obferved. 

A  fimilar  thermometer  may  be  conftrufted  by  putting  a  final!  quan¬ 
tity  of  mercury,  not  exceeding  the  bulk  of  a  pea,  into  the  tube  B  C 
(fig-  10,)  thus  bent  in  wreaths,  that  taking  up  the  lefs  height,  it 
may  be  the  more  manageable,  and  lefs  liable  to  harm  ;  divide  this 
tube  into  any  number  of  equal  parts  to  ferve  for  a  fcale. 

Here  the  approaches  of  the  mercury  towards  the  ball  A  will  (hew 
the  increafe  of  the  degree  ofheat.  The  reafon  is  the  fame  as  in  the 
former. 

The  defed  of  both  thefe  inftruments  confifts  in  this,  that  they  arc 
liable  to  be  aided  on  by  a  double  caufe  :  for,  not  only  a  decreafe  of 
heat,  but  alfo  an  increafe  of  weight  of  the  atmofphere,  will  make  the 
liquor  rife  in  the  one,  and  the  mercury  in  the  other  ;  and,  on  the 
contrary,  either  an  increafe  of  heat,  or  decreafe  of  weight  of  the  at¬ 
mofphere,  will  make  it  defeend. 

In  winter,  for  example,  the  liquor  would  rife  and  fink  too  much; 
for  a  froft  condenfing  the  internal  air,  the  liquor  would  afeend,  but 
as  the  air  is  heavier  in  frofty  weather,  it’s  preflure  on  the  liquor  in 
the  vefl’el  D  E,  (fig.  50,)  being  increafed,  would  raife  the  liquor  ftill 
higher  in  the  tube,  and  thus  indicate  a  degree  of  cold  greaterthan  it 
really  is.  On  the  other  hand,  if  the  weather  grows  warm,  as  it  does 
in  rainy  weather  in  winter,  the  air  in  the  ball  will  expand,  and  the 
liquor  defeend  in  the  tube ;  but  as  the  weight  of  the  atmofphere  is  lefs 
in  foul  weather,  the  liquor  in  D  E  will  be  lefs  prefled  than  it  was, 
and  fuffer  the  liquor  to  defeend  -more  than  it  fhould  do,  and  fhew  a 
greater  degree  of  warmth  than  that  of  the  ambient  air.  Tl»c  reverfe 
of  this  will  happen  in  fummer  :  for  warm  weather  being  fair  wea¬ 
ther,  and  the  atmofphere  being  then  heavier  than  ufua],  the  liquor 
will  be  made  to  ftand  higher  in  the  tube  than  it  fhould  do,  and 
Anew  the  degree  of  heat  to  be  lefs  than  it  really  is.  And  as  in  fum¬ 
mer,  the  weather  becomes  cold  with  rain  ;  but  the  weight  of  the 
atmofphere  being  diminilhed,  the  liquor  will  not  afeend  fo  far  as  it 
ought  to  afeend  by  the  condenfation  of  the  internal  air,  and  there¬ 
fore  indicates  the  cold  to  be  lefs  than  it  really  is:  and  when  the  two 
caufes,  thus  contributing  to  the  rife  and  fall  ofthe  liquor,  ad  equally 
in  oppofite  directions,  the  liquor  would  appear  neither  to  afeend 
nor  defeend,  whatever  might  be  the  changes  in  the  temperature  of 
the  atmofphere,  on  account  of  equal  correfponding  variations  in  it’s 
gravity  .  Betides,  the  air  in  the  ball,  &c.  is  liable  to  be  affeded  more 
or  lei's  in  it’s  elaftic  quality  by  the  vapours  that  detach  themfelves 
from  the  included  liquor,  according  to  the  degree  in  which  it  is 
heated  or  cooled.  For  thefe  and  other  reafons (^thermometers  of  this 
kind  have  bsen  long  difufed.  However,  M.  Amontons,  in  1702,  with 
a  view  of  perfecting  the  aerial  thermometer,  contrived  his  univerfal 
thermometer.  Finding  that  the  changes  produced  by  heat  and  cold 
in  the  bulk  of  the  air  were  fubjed  to  invincible  irregularities,  he 
fubftitifted  for  thefe  the  variations  produced  by  heat  in  the  elaftic 
force  of  .this  fluid..  This  thermometer  confifted  of  a  long  tube  of  glafs 
(fee  fig.  £j,)  open  at  one  end,  and  recurved  at  the  other  end,  which 
terminated  in  a  ball.  A  certain  quantity  of  air  was  compreffed  into 
this  ball  by  the  weight  of  a  column  of  mercury,  and  alfo  by  the 
weight  of  the  atmofphere.  The  effed  of  heat  on  this  included  air 
was  to  make  it  fuftain  a  greater  or  lefs  weight ;  and  this  effed  was 
meafured  by  the  variation  of  the  column  of  mercury  in  the  tube, 
correded  by  that  of  the  barometer,  with  refped  to  the  changes  of 
the  weight  of  the  external  air.  This  inftrument,  though  much  more 
perfed  than  ’thofe  in  the  room  of  which  it  was  fubftituted  by  it’s  in¬ 
ventor,  is  nevcrthelefs  fubjed  to  very  confiderable  defeds  and  in- 
con  veniencies,  It's  length  of  four  feet  renders  it  unfit  for  a  variety 
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of  experiments,  and  it’s  conftru&ion  is  difficult  and  complex  :  it  is 
extremely  inconvenient  for  carriage,  as  a  very  fmall  inclinatfon  of 
the  tube  would  fuffer  the  included  air  to  efcape  :  and  the  friction  of 
the  mercury  in  the  tube,  and  the  ctimprefiibility  of  the  air,  con¬ 
tribute  to  render  the  indications  of  this  inftrument  extremly  un¬ 
certain.  Befides,  the  dilatation  of  the  air  is  not  fo  regularly  pro- 
•portional  to  it’s  heat,  nor  is  it’s  dilatation  by  a  given  heat  nearly  fo 
uniform  as  hefuppofed.  This  depends,  as  the  AbbcNollet  has  fug-  \ 
gefted,  much  on  it’s  moifture  ;  tor  dry  air  does  not  expand  near  fo 
much,  by  a  given  heat,  as  air  ftored  with  watery  particles  ;  which 
by  being  converted  into  fleam,  very  much  increafe  the  feeming  vo¬ 
lume  of  the  air.  For  thefe,  and  other  reafons,  enumerated  bv  M. 
de  Luc,  this  initrument  was  imitated  by  very  few',  and  never  came 
to  be  of  general  ufe. 

C'jnJlrufiion  of  the  Florentine  Thermometer.  The  academifls 
d«l  Cimcnto,  about  the  middle  of  the  feventeenth  century,  confi- 
dering  the  inconveniencies  of  the  air  thermometers  above  deferibed, 
attempted  another,  that  fhould  meafure  heat  and  cold  by  the  rare¬ 
faction  and  condenfation  of  fpirit  of  wine  ;  though  much  lefs  than 
thofeofair,  and  consequently  the  alterations  in  the  degree  of  heat 
likely  to  be  much  lefs  fenfible. 

The  fpirit  of  wine  was  inclofed  in  glafs  tubes,  hermetically  fealed  ; 
fo  that  thefe  thermometers  could  be  fubjeift  to  no  inconvenience  by 
the  evaporation  of  the  liquor,  or  the  variable  gravity  of  the  incum¬ 
bent  atmofphere.  Inftruments  of  this  kind  were  firft  introduced 
into  England  by  Mr.  Boyle,  and  were  foon  univerfally  ufed  among 
philofophers  in  other  countries.  The  Florentine  thermometer  con- 
lifts  of  a  fmall  narrow  tube  BCD  [fig.  52,)  conne£led  with  a  glafs 
ball  A.  The  tube  fhould  be  procured  as  cylindric  as  poffible  ;  and 
it  may  be  tried,  by  putting  into  one  end  of  it  as  much  mercury  as 
■will  fill  the  length  of  one  inch,  and  letting  this  quantity  of  mercury 
pafs  from  one  part  of  the  tube  to  another,  through  it’s  whole  length  ; 
meafure  with  compaiTes  the  length  it  occupies  in  every  part  of  the 
tube  ;  and  if  it  every  where  takes  up  an  inch,  the  tube  is  cylindric, 
and  a  fcale  of  equal  divifions  will  agree  with  it :  otherwife  it  will  be 
longer  where  the  tube  is  fmaller,  and  (horter  than  an  inch  where 
the  tube  is  larger;  and  in  this  cafe  the  divifions  muft  befuited  to  the 
contents  of  the  bore.  The  glafs  ball  may  then  bejoined  to  the  tube, 
and  a  fmall  cavity  be  made  at  the  other  end.  Fill  the  ball  and  rube 
with  redlified  fpirit  of  wine  to  a  convenient  height,  as  to  C,  when 
the  weather  i>  of  a  mean  temperature,  which  may  be  done  by  in¬ 
verting  the  tube  into  a  veflei  of  ftagnant  coloured  fpirit,  under  a  re¬ 
ceiver  of  the  air-pump,  or  by  many  other  w'ays.  The  fpirit  may  be 
coloured  by  pouring  a  quantity  of  it  on  fmall  pieces  of  turmeric, 
which  will  hereby  receive  a  red  tindfure  ;  and1  the  fpirit  may  be  re¬ 
peatedly  filtrated  through  brown  paper,  in  order  to  feparate  from  it 
the  coarfer  particles  of  the  root.  Some  perfons,  in  filling  the  ball 
and  tube,  for  preventing  the  fpirit  from  wholly  defeending  into 
the  ball  in  winter,  recommend  putting  the  ball  into  a  lump  of  inow, 
mixed  with  fait  ;  or  if  the  inftrument  be  made  in  fummer,  into 
fpring-water  impregnated  with  faltpetrc,  that  the  cor.denfed  fpirit 
may  fhew  how  far  it  will  retire  in  the  extreme  cold.  If  it  rifes  to 
too  great  a  height  from  the  ball,  part  of  it  is  to  be  taken  out  ;  and 
that  the  tube  may  not  be  made  longer  than  neceffary,  it  is  conve¬ 
nient  to  immerge  the  ball,  filled  with  it’s  fpirit,  in  boiling  water, 
and  to  mark  the  fartheft  point  to  which  it  then  rifes.  When  the 
thermometer  is  properly  filled,  with  a  lamp  heat  the  little  bubble  left 
at  the  end  D  red-hot,  and  fealit  hermetically,  leaving,  as  Dr.  De- 
faguliers  recommends,  in  the  thermometer,  only  the  third  part  of  the 
air  that  was  in  it,  which  will  give  room  to  the  dilatation  of  the  fpi¬ 
rit  ;  and  this  rarefied  air  will  prevent  the  air  left  in  the  fpirit,  even 
after  the  air-pump  has  been  applied,  from  dividing  the  fpirit  by  it’s 
expanfion.  To  the  tube  apply  a  fcale,  divided  into  one  hundred 
equal  parts  fromC  towards  D,  and  alfo  from  C  towards  B. 

Befides,  the  divifions  of  the  fcale  cannot  accurately  indicate  the 
quantity  of  rarefadfion,  unlefs  the  proportion  of  the  cavity  of  the 
tube  D  B  to  that  of  the  ball  A  were  known.  Hence  it  is,  that  the 
comparifon  of  thermometers  becomes  fo  precarious  and  defective. 
Yet  the  molt  curious  and  interefting  ufe  of  thermometers  is,  what 
ought  toarife  from  fuch  comparifon.  It  is  by  this  we  fhould  know 
the  heat  or  cold  of  another  feafon  of  another  year,  another  climate, 
See.  and  what  is  the  greateft  degree  of  heat  or  culd  that  men  and 
other  animals  can  fubfift  in. 

Mercurial  Thermometer.  It  is  a  circumftance  of  principal 
importance  in  the  conftrudlion  oi  thermometers  to  procure  a  fluid 
that  mealures  equal  variations  of  heat  by  correfponding  equal  vari¬ 
ations  in  it’s  own  bulk  or  volume  :  and  the  fluid  which  polfeifes  this 
effential  requifite  in  the  moll  perfedt  degree  is  mercury  :  the  vari¬ 
ations  in  it’s  bulk  approaching  nearer  to  a  proportion  with  the  cor¬ 
refponding  variations  of  it’s  heat  than  any  other  fluid.  This  general 
propofition  M.  de  Luc  has  very  elaborately  evinced,  by  fhewing 
the  condenfations  of  fluids;  which  increafe  in  bulk,  when  they  freeze, 
are  not  proportional  to  the  diminutions  of  heat,  and  that  the  dila¬ 
tations  of  fluids,  which  are  eafily  converted  into  vapour  by  heat,  are 
not  proportional  to  the  augmentations  of  heat :  whereas  the  bulk  of 
mercury  is  not  enlarged  when  it  freezes,  and  it  refills  evaporation 
more  than  every  other  liquid  that  has  been  ufed  in  the  conftrudfion 
o i  thermometers.  Belides,  it  is  of  all  liquids  the  moll  eafily  purged 
of  it’s  air.  It  is  alfo  the  moll  proper  for  meafuring  very  confider- 
able  variations  of  heat  ;  for  if  a  fcale  be  graduated  with  o  at  the 
point  of  melting  ice,  and  80  at  that  of  boiling  water,  mercury  well 
purged  of  it’s  air  will  indicate  feven  times  this  difference  of  heat, or 
561  degrees  in  fuch  a  fcale;  as  it  will  condenfe  without  freezing  to 
—  261  of  this  fcale,  and  expand  without  boiling  to  300  of  the  fame 
fcale.  Mercury  is  alfo  more  fenfiole  than  any  other  fluid,  air  ex¬ 
cepted,  or  conforms  more  readily  to  the  feveral  variations  of  heat. 
Moreover,  as  mercury  is  an  homogeneous  fluid,  it  will  in  every 


thermometer  exhibit  the  fame  dilatation  or  condenfation  bv  the  fame 
variations  of  heat. 

Boerhaavc  fays,  thefe  mercurial  thermometers  were  fir  ft  contrived 
by  Olaus  Roemer  ;  but  the  claims  of  Fahrenheit,  of  Amllerdam, 
have  been  generally  allowed.  And  though  Prins  and  others  in 
England,  Holland,  France,  and  other  countries,  have  made  this  in- 
flrumentas  well  as  Fahrenheit,  mod  of  the  mercurial  thermometers  are 
graduated  according  to  hisfcale,and  are  called  Fahrenheit  s  thermometers. 

i  he  cone,  or  cylinder,  of  this  thermometer  is  made  of  glafs  of  a 
moderate  thicknefs,  left,  when  the  exhaufted  tube  is  hermetically 
fealed,  it’s  internal  capacity  fhould  be  diminifhed  by  the  weight  of 
the  ambient  atmofphere.  When  the  mercury  is  thoroughly  purged 
of  it’s  air  and  moifture  by  boiling,  the  thermometer  is  filled  with  a 
fufficient  quantity  of  it  ;  and  before  the  tube  is  hermetically  fealed, 
the  air  is  wholly  expelled  by  heating  the  mercury,  fo  that  it  maybe 
rarefied,  and  afeend  to  the  top  of  the  tube.  To  the  fide  of  the 
tube  is  annexed  a  fcale,  (fee  fig.  53,)  which  Fahrenheit  divided  into 
fix  hundred  parts,  beginning  with  that  of  the  fevere  cold  which  he 
had  obferved  in  Iceland  in  1709,  or  that  produced  by  furrounding 
tire  bulb  of  the  thermometer  with  a  mixture  of  fnow  or  beaten  ice 
and  lal  ammoniac  or  fca-falt.  This  he  apprehended  to  be  the 
greateft  degree  of  cold,  and  accordingly  he  marked  this,  as  the  be¬ 
ginning  of  his  fcale,  witho;  the  point  at  which  mercury  begins 
to  boil,  he  conceived  to  {hew  the  greateft  degree  of  heat,  and  this 
he  made  the  limit  of  his  fcale.  The  diflance  between  thefe  two 
points  he  divided  into  fix  hundred  equal  parts  or  degrees ;  of  which 
32  reckoned  from  o,  indicates  the  degree  of  cold  when  fnow  or  ice. 
thaws  naturally,  or  water  begins  to  freeze,  and  this  is  called  the 
freezing  point ;  and  he  marked  the  heat  of  boiling  water  with  212, 
See.  in  order  more  particularly  to  explain  the  divifions  of  this  fcale, 
and  to  fhew  how  the  dilatation  and  condenfation  of  the  mercury  are 
eltimated  by  it,  we  may  obferve  that  the  bulb  is  fuppofed  to  contain, 
according  toBoerhaave  and  Mufchenbroeck,  11124  parts  of  quick— 
lilver,  which  Hands  at  the  loweft  mark  or gr.  o,  in  an  intenfe  cold, 
&c.  as  above  determined  ;  if  the  bulb  be  immerged  in  fnow  or  ice 
thawing  naturally,  or  in  water  beginning  to  freeze,  the  quickfilver 
is  dilated,  and  rifes  in  the  tube  32  of  thefe  11124  parts  :  and  there¬ 
fore  the  fpace  of  the  tube  from  gr.  o  to  the  freezing  point  gr.  32,  is 
divided  into  thirty-two  equal  parts.  When  the  thermometer  is  placed 
in  water  brought  to  a  ftrong  boiling  at  the  middle  Hate  of  the  atmo¬ 
fphere  in  places  near  the  level  of  the  fea,  when  the  mercury  in  the 
barometer  Hands  at  about  30  inches  or  a  very  little  under  it,  the 
quickfilver  is  dilated  212  of  thefe  parts  beyond  it’s  original  bulk  of 
i  1 124,  fo  as  now  to  polfefs  in  the  bulb  and  tube  together  a  fpace 
equal  to  11336  fuch  parts  ;  and  the  fpace  from^r.  32  to  gr.  212,  is 
divided  into  180  equal  parts  or  degrees  of  the  thermometer ;  which, 
if  the  tube  be  long  enough,  may  be  protracted  as  far  as  is  conve¬ 
nient.  It  may  extend  well  enough  to  gr.  600,  and  not  much  far¬ 
ther,  for  with  a  heat  but  little  greater  than  that  the  mercury  begins 
to  boil. 

In  1733,  M.  De  l’lfle,  of  Peterfbnrg,  conftruCted  a  mercurial 
thermometer  (fee  fig.  53,)  on  the  principles  of  Reaumur’s  lpirit  ther¬ 
mometer.  In  his  thermometer,  the  whole  bulk  of  quickfilver,  when 
immerged  in  boiling  water,  is  conceived  to  be  divided  into  ic.ooo, 
or  rather  100,000  parts  ;  and  from  this  one  fixed  point  the  various 
degrees  of  heat,  either  above  or  below  it,  are  marked  in  thefe  parts 
on  the  tube  or  fcale,  by  the  various  expanfion  or  contraction  of  the 
quickfilver  in  all  the  imaginable  variety  of  heat.  Dr.  Martine  ap-’. 
prehends  it  would  have  been  better  if  Mr.  de  1  ’I fie  had  made  the. 
integer  of  loo,obo  parts,  or  fixed  point  at  freezing  water,  and  from 
thence  computed  the  dilatations  or  condenfations  of  the  quickfilver 
in  thofe  parts.  All  the  common  obfervations  of  the  weather,  See. 
would  have  been  expreffed  by  numbers  increafing  as  the  heat  in- 
creafed,  which  is  the  more  natural  way  ;  nor  would  there  have  been 
any  great  incongruity,  or  inconvenience  in  exprefling, after  the  man¬ 
ner  of  Reaumur,  the  few  obfervations  that  occur  below  Ample 
freezing  by  numbers  of  contraction  below^r.  o,  or  ico,ooo.  How- 
ever,  in  practice,  it  will  not  be  very  eafy  to  determine  exaCtly  alf 
the  divifions  from  the  alteration  of  the  bulk  of  the  contained  fluid. 
And  befides,  as  glafs  itfelf  is  dilated  by  heat,  though  in  a  kfs  pro¬ 
portion  than  quickfilver,  fo  that  it  is  only  the  excefs  of  the  dilatation 
of  the  contained  fluid  above  that  of  the  glafs  that  is  obfervable  ;  if 
different  kinds  of  glafs  be  differently  affeCfed  by  a  given  degree  of 
heat,  this  will  make  a  feeming  difference  in  the  dilatations  of  the 
quickfilver  in  the/Z.rraewtt’/erxconftrudled  in  the  Newtonian  method, 
either  by  M.  de  Reaumur’s  or  Mr.  Del’llle’s  rules.  Accordingly, 
it  has  been  found,  that  the  quickfilver  in  thermometers,  conftrudfed 
in  M.  De  llfle’s  way,  has  Hood  at  different  degrees  of  the  fcale 
when  immerged  in  thawing  fnow.  In  fome  it  was  at  gr.  134,  in. 
others  at  156^  and  in  another  at  158:  and  it  appears  bv  Mr.  De 
l’lfle’s  own  account,  that  his  thermometers  difagyee  conliderably  from 
one  another.  See  Fixed  points  oj  1  hermometers. 

Metalline  Thermometer,  is  a  name  given  to  a  machine  com- 
pofed  of  two  metals,  which,  whilft  it  indicates  the  variations  of  cold 
and  heat,  ferves  to  correCt  the  eyrors  that  rcfult  from  hence  in  the 
conllmftion  of  pendulum  clocks.  As  it  is. often  of  ufe  to  compare 
different  thermometers,  in  order  to  judge,  of  the  refult  of  former  ob¬ 
fervations,  we  have  annexed  from  Dr.  Martine’s  E flays;  the  table 
by  which  he  compared  fifteen  different  thermometers.  See  Plate  1 24, 
fig.  53,  to  which  we  muft  refer  for  a  particular  defeription  of  each, 
ill  nitrated  by  figures. 

Oil  Thermometers.  To  this  clafs  belongs  Sir  Ifaac  Newton’s 
thermometer,  conftrudfed  in  1701,  with  linfeed  oil  inftead  ot  fpirit  of 
wine.  This  liquor  has  the  advantage  of  being  iufficiently  homo¬ 
geneous,  and  capable  of  a  confidcrable  rarefadfion,  not  lefs  than 
fifteen  times  greater  than  that  of  fpirit  of  wine.  It  lias  not  been 
obferved  to  freeze  even  in  very  great  colds,  and  it  is  able  to  bea/  a 
great  hear,  about  four  times  that  of  water,  without  boiling.' 
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In  the  following  table  we  have  the  refult  of  fifteen  different  ob- 
fervations  made  by  Sir  George  Shuckburgh,  compared  with  the 
refult  of  M.  de  Luc’s  rules. 


Height  of  the 
Barometer  re¬ 
duced  to  the 
fame  tempera¬ 
ture  of  50*. 

Mean  boiling 
Point  by  Ob- 
lervation. 

Boiling  Poin: 
by  De  Luc ’s 
Rules. 

Height  of 
Barometer. 

Boiling  Point 
by  Obfeiva- 
lion. 

Boiling  Point 
by  De  Luc’s 
Rules. 

Inch. 

26,498 

27,241 

27»954 

28,377 

28,699 

28,898 

28,999 

29,447 

29,805 

O 

207,07 

208,64 

209,87 

2X0,50 

2  1 1,27 
21X,jO 
2XI,6o 
212,55 
212,95 

0 

208,54 

208.84 
210,03 
210,81 
21 1,34 
211,67 

21 1.85 
212,74 

2x3,15 

Inch. 

30,008 

30,207 

30,489 

3°.763 

30,847 

3°  >957 

0 

213,22 

213,58 

214,15 

214.37 

214,83 

214,96 

21347 

213.79 

2  1443 
214,66 

214.79 
214,96 

Sir  George  Shuckburgh  has  alfo  fubjoined  the  following  general 
fable  for  the  ufe  of  artifts  in  conftrufting  the  thermometer ,  both  ac¬ 
cording  to  his  own  obfervations,  and  thofe  of  M.  de  Luc. 


Height  ot  the 
Barometer. 

Correft.  of  the 
boiling  Point. 

Difference. 

Correct,  accord, 
to  M.  de  Luc. 

Difference. 

26,0 

O 

—  7,09  t 

.91 

0 

-6,83 

,90 

26,5 

—6,l8 

»9‘ 

—5.93 

,89 

27,0 

—547 

,90 

—5,°4 

,88 

27.5 

—4,37 

.89 

—4,16 

.87 

28,0 

—348 

— 3-31 

,86 

28,5 

—2,59 

.87 

—2,45 

>83 

29,0 

—1,72 

.87 

— 1,62 

,82 

29,5 

—0,85 

.85 

— 0,80 

,80 

30,0 

0,00 

+0.85 

+1.69 

.85 

0,00 

.79 

3°  >5 
3U° 

,84 

+0,79 

+U57 

.78 

The  Royal  Society,  fully  apprifed  of  the  importance  of  adjufiing 
the  fixed  points  of  thermometers,  appointed  a  committee  of  feven  gen¬ 
tlemen  to  confider  of  the  bell  method  for  this  purpofe  ;  and  their 
report  is  publifhed  in  the  Phil.  Tranf.  From  a  variety  of  experi¬ 
ments  and  obfervations,  relating  to  this  fubjeifl,  the  committee  have 
deduced  the  following  pra&ical  rules,  which  they  recommend  in  ad¬ 
juring  the  fixed  points  of  thermometers.  The  molt  accurate  way  of 
adjufiing  the  boiling  point  is,  not  to  dip  the  thermometer  into  the  water, 
but  to  expofe  it  only  to  the  fiearn,  in  a  vefi'el  clofed  up  in  the  manner 
reprefented  [Plate  124,  fig.  54,)  where  A  Bb  a  is  the  vefi'el  contain¬ 
ing  the  boiling  water,  D  d  the  cover,  E  a  chimney  made  in  the  co¬ 
ver  intended  to  carry  off  the  fleam,  and  M  m  the  thermometer  pafil  d 
through  a  hole  in  the  cover.  In  the  purfuit  of  this  method  the  fol¬ 
lowing  particulars  muft  be  regarded :  the  boiling  point  mult  be  ad- 
jufted  when  the  barometer  is  at  29.8  inches ;  unlefs  the  operator 
corrects  the  obferved  point  in  the  manner  dire6ted  in  the  fequel  of 
this  article.  T  he  ball  of  the  thermometer  mult  be  placed  at  fuch  a 
depth  within  the  pot,  that  the  boiling  point  may  rife  very  little  above 
the  cover;  and  the  furface  of  the  water  in  the  pot  fhould  be  at  leaft 
one  or  two  inches  below  the  bottom  of  the  ball.  Care  muft  be  taken 
to  flop  up  the  hole  in  the  cover  through  which  the  tube  is  inferted, 
and  to  make  the  cover  fit  pretty  clofe,  fo  that  no  air  fhall  enter  into 
the  pot  that  way,  and  that  not  much  fleam  mayefcape.  A  piece  of 
thin  flat  tin  plate  muft  alfo  be  laid  on  the  mouth  of  the  chimney,  fo 
as  to  leave  no  more  paffage  than  what  is  fufficient  to  carry  off  the 
fleam. 

If  the  artift  pleafes,  he  may  tie  each  corner  of  this  plate  by  a 
firing  to  prongs  fixed  to  the  chimney  and  Handing  on  a  level  with 
the  plate,  as  it  will  be  thus  always  kept  in  it’s  place. 

Fig.  55,  is  a  perfpedlive  view  of  the  chimney  and  tin-plate  ; 
ABCD  is  the  plate,  E  the  chimney,  F /,  G g,  Mot,  and  N n,  the 
prongs  fattened  to  the  chimney,  to  wThich  the  four  corners  of  the 
plate  are  to  be  tied  by  the  firings  AF,  BG,  C  M,  and  DN ;  theends 
F,  G,  M,  and  N  of  the  prongs  mull  be  on  a  level  with  the  plate, 
and  the  firings  fhould  not  be  ftrctched  tight.  The  chimney  ought 
not  to  be  lefs  than  half  a  fquareinch  in  area,  and  not  lefs  than  two 
or  three  inches  in  length.  The  cover  fhould  be  made  to  take  on  and 
off  eafily,  and  a  ring  of  woollen  cloth  may  be  placed  under  it,  fo  as 
to  lie  between  it  and  the  top  of  the  pot.  The  hole  in  the  cover  may 
be  flopped  up  by  a  cork,  with  a  hole  bored  through  it,  bigenough 
to  receive  the  tube,  and  then  cut  into  two,  parallel  to  the  length  of 
the  hole.  Another  method  more  convenient  in  ufe,  but  not  fo 
eafily  made,  is  reprefented  in  jig.  56,  which  exhibits  a  perfpedlive 
view  of  the  apparatus :  A  a  is  the  cover,  H  the  hole  through  which 
the  thermometer  is  patted,  B  b  a  flat  piece  of  brafs  fixed  upon  the  co¬ 
ver,  and  D  d  E  e  a  Aiding  piece  of  brafs,  made  fo  as  either  to  cover 
the  hole  FI,  or  to  leave  it  uncovered  as  in  the  figure,  and  to  be  tigh¬ 
tened  in  either pofition  by  the  ferew  s  Aiding  in  the  flit  Mot;  a fe- 
micircular  notch  being  made  in  the  edge  Bbf  and  alfo  in  the  edge 
D  d,  to  inclofe  the  tube  of  the  thermometer;  pieces  of  woollen  cloth 
lhould  alfo  be  fattened  to  the  edges  Bb  and  D  d,  and  alfo  to  the  bot¬ 
tom  of  the  Aiding  piece  D  d  E  e,  unlefs  that  piece  and  the  cover  are 
made  fufficiently  flat  to  prevent  the  efcape  of  the  fleam.  In  order  to 
keep  the  thermometer  fufpended  at  the  proper  height,  a  clip  may  be 
ufed  like  that  reprefented  in  jig.  57.  which  by  the  ferew  s  muft  be 
made  to  embrace  the  tube  tightly,  and  may  reft  on  the  cover. 

Another  method,  which  is  rather  more  convenient,  when  the  top 
of  the  tube  of  the  thermometer  is  bent  into  a  right  angle,  in  the  manner 
often’  praffiifed  atprefent  for  the  fake  of  more  conveniently  fixing  it 


to  the  fcale,  is  reprefented  in  jig.  56:  Gg  Ff  is  a  plate  of  brafs 
Handing  perpendicularly  on  the  cover,  and  L  l  Nn  a  piece  of  brafs 
bent  at  the  bottom  into  the  form  of  a  loop,  with  a  notch  in  it,  fo  as 
to  receive  the  tube  of  the  thermometer,  and  to  fufFer  the  bent  part  to 
reft  on  the  bottom  of  the  loop  ;  this  piece  mutt  Aide  in  a  flit  R  k,  cut 
in  the  plate  L  /  Nn,  and  be  tightened  at  any  height  by  the  ferew  T. 

Moreover,  it  is  bell  to  make  the  water  boil  pretty  bnfklv,as  other- 
wife  the  thermometer  is  apt  to  be  a  great  while  before  it  acquires  it’s 
full  heat,  efpecially  if  the  vefi'el  is  very  deep;  and  the  obferver  fhould 
wait  at  leaft  one  or  two  minutes  after  the  thermometer  appears  to  be 
ftationary,  before  he  concludes  that  it  has  acquired  it’s  full  height. 

Another  way  of  adjufiing  the  boiling  point  is  to  try  it  in  a  veffel 
of  the  fame  kind  as  the  former,  only  with  the  water  rifing  a  little 
way,  viz.  from  one  to  three  or  four  inches  above  the  ball,  taking 
care  that  the  boiling  point  fhall  rife  very  little  above  the  cover.  In 
this  method  there  is  no  need  to  cover  the  chimney  with  the  tin¬ 
plate,  and  there  is  lefs  need  to  make  the  cover  fit  clofe,  unlefs  to 
prevent  the  operator  from  being  incommoded  by  the  fleam.  The 
height  of  the  barometer  in  this  method  is  inches. 

It  will  be  convenient  to  have  two  or  three  pots  of  different  depths 
for  adjufiing  thermometers  of  different  lengths.  A  third  vray  of  ad¬ 
jufiing  the  boiling  point  is,  to  wrap  feveral  folds  of  linen  rags  or 
flannel  round  the  tube  of  the  thermometer ,  and  to  try  it  in  an  open 
vefi'el,  taking  care  to  pour  boiling  water  on  the  rags,  in  order  to 
keep  the  quickfilver  in  the  tube  as  nearly  of  the  heat  of  boiling  wa¬ 
ter  as  poffible.  In  this  method  the  barometer  fhould  be  at  29,8 
inches  ;  the  water  fhould  boil  fall,  and  the  thermometer  fhould  be 
held  upright,  with  it’s  ball  two  or  three  inchqs  under  water,  and 
in  that  part  of  the  vefi'el  where  the  current  of  water  afeends. 

Whichever  of  thefe  methods  of  adjufiing  theboiling  point  is  ufed, 
it  is  not  neceflary  to  wait  till  the  barometer  is  at  the  proper  height, 
provided  the  operator  will  take  care  to  corredt  the  obferved  height 
according  to  the  following  table  : 


Height  of  the  Barometer 
when  the  boiling  Point  is 
adjufted  according  to 

Correction  in 
joooths  of  the 
interval  between 
32°  and  2I211. 

' 

Height  of  the  Barometer 

when  the  boiling  Point  is 
adjufted  according  to 

Correftion  in 
loooths  of  the 
interval  between 
320  and  212“. 

llf.  or  3d. 
Method. 

2d.  Me¬ 
thod. 

lit.  or  3d. 
Method. 

2d.  Me¬ 
thod. 

30,64 

lO'j 

29,69 

29.39 

ll 

53 

9 

58 

28 

2 

30’?1 

41 

8 

47 

*7 

3 

59 

29 

7 

36 

06 

4 

48 

18 

6 

r 

25 

28,95 

,5 

X 

37 

07 

5 

>% 

i4 

84 

6 

25 

29,95 

4 

n°3 

73 

7 

o> 

14 

84 

3 

28,92 

62 

8 

°3 

p 

2 

8l 

5* 

9 

29,91 

61 

1 

70 

10 

80 

5° 

0  J 

59 

In  ufing  this  table,  feek  the  height  of  the  barometer  in  the  co¬ 
lumn  anfwering  to  the  method  of  adjufiing  the  boiling  point,  the 
correfponding  number  in  the  third  column  fiiews  hotv  much  the 
point  of  2 1 2°  muft  be  placed  above  or  below  the  obferved  point : 
e.  g.  fuppofe  the  boiling  point  to  be  adjufted  in  them  when  the  ba¬ 
rometer  is  at  29  inches,  and  that  the  interval  between  the  boiling 
and  freezing  points  is  11  inches ;  the  neareft  number  to  29  in  the  * 
left-hand  column  is  29,03,  and  the  correfponding  number  in  the  ta¬ 
ble  is  7  higher,  and  therefore  the  mark  212°  mutt  be  placed  higher 

7 

than  the  obferved  point  by  —  ths  of  the  interval  between  boiling 


and  freezing,  i.  e.  by  -1  — -,  or  ,077  of  an  inch. 

1 OOO 

This  method  of  correcting  the  boiling  point  is  not  ftrictly  juft, 
unlefs  the  tube  is  of  an  equal  bore  in  all  it’s  parts  :  but  the  tube  is 
feldom  fo  unequal  as  to  caufe  any  fenfible  error,  where  the  whole 
correction  is  fo  fmall.  The  trouble  of  making  the  correction  will 
be  abridged  by  a  diagonal  fcale,  fuch  as  is  reprefented  in  jig.  58. 

Although  it  is  of  no  great  confequence  what  kind  of  water  is 
ufed  in  adjufiing  the  boiling  point,  fo  that  it  is  not  fait,  or,  if  it  be 
hard,  that  it  fhould  be  kept  boiling  at  leaft  ten  minutes  before  it  is 
ufed;  yet  the  committee  recommend,  for  the  adjuftment  of  ther¬ 
mometers  intended  for  nice  experiments,  to  employ  rain  or  diftilled 
water,  and  to  perform  the  operation  in  fleam. 

It  is  obferved,  that  though  the  boiling  point  be  placed  fo  much 
higher  on  fome  of  the  thermometers  now  made  than  on  others,  yet 
this  does  not  produce  any  conftderable  error  in  the  obfervatiorls  of 
the  weather,  at  leaft  in  this,  climate ;  for  an  error  in  the  po¬ 
fition  of  the  boiling  point,  will  make  an  error  only  of  half  a  degree 
in  the  pofition  of  9a0,  and  of  not  more  than  a  quarter  of  a  degree 
in  the  point  of  62°.  r 

Thermometers,  experiments  with.  We  fhall  here  infert  a  ta¬ 
ble  of  fome  obfervations  made  with  the  thermometer  of  Fahrenheit, 
Reaumur,  Sir  Ifaac  Newton,  and  Dr.  Hales. 


Deg. 
at  600 
546 
242 
240 
213 
212 


206 

190 

176 


Obfervations  by  Fahrenheit’s  thermometer. 


Mercury  boils. 

Oil  of  vitriol  boils. 

Spirit  of  nitre  boils. 
Lixivium  tartari  boils. 
Cow’s  milk  boils. 

Water  boils. 

Frcfh  human  urine  boils. 
Brandy  boils. 

Alcohol  boils. 

— - -  according  to 


According  to  Mufchenbrocck, 
the  barometer  being  at  29 
Rhinland  inches. 


Mufchenbroeck, 


.156 


PNEUMATICS.  [1613 


I  a6  Serum  of  blood,  and  white  of  eggs  hardens. 

146  Killing  heat  for  animals,  in  a  few  minutes. 

108  A  tien  b  dung  eggs,  but  feldom  fo  hot. 
from  107  \  Heat  of  tkin  in  ducks,  geefe,  hens,  pigeons,  partridges, 
to  103  /  and  fwallows. 

at  106  Heat  of  (kin  in  a  common  ague  and  fever, 
from  103  Heat  of  Ikin  in  dogs,  cats,  (heep,  oxen,  fwine,  and  other 
quadrupeds. 

Heat  of  the  human  (kin  in  health. 


to 

from 

to 

at 


100 

99 

92 

97 

96 

80 

74 

64 

48 

43 

32 

3° 

28 

25 

20 


■ 


Heat  of  a  fwarm  of  bees. 

A  perch  died  in  three  minutes,  in  water  fo  heated. 

Heat  of  the  air  in  the  (hade,  in  very  hot  weather. 

Butter  begins  to  melt. 

Heat  of  the  air  in  the  (hade,  in  warm  weather, 
Temperate  air,  in  England  and  Holland. 

Oil  of  olive  begins  to  ftiffen  and  grow  opake. 

Water  juft  freezing,  or  fnow  and  ice  juft  thawing. 

Milk  freezes. 

Urine  and  common  vinegar  freezes. 

Blood  out  of  the  body  freezes. 

Good  Burgundy,  ftrong  claret,  and  Madeira  freezes, 
f  One  part  of  fpirits  ol  wine  mixt  with  three  parts  water 
freezes.  -  . 

5  Greateft  cold  in  Penfylvania  in  1731-2,  40°  lat. 

4  Greateft  cold  at  Utrecht  in  17*8-9. 

J  A  mixture  of  fnow  and  fait,  which  is  able  to  freeze  oil  of 
°  \  tartar,  per  deliquium,  but  not  brandy. 

— 39  Mercury  freezes. 

We  muft  here  obferve,  that  the  heat  of  a  hen  hatching  chickens  is 
placed,  by  this  table,  at  108  of  Fahrenheit’s  thermometer;  but  it  ap¬ 
pears  from  M.  Reaumur’s  experiments,’  that  eggs  will  hatch  in  a 
heat  no  greater  than  that  of  the  human  (kin.  See  the  article 
Hatching. 

2.  Observations  by  Reaumur’s  thermometer. 

97f  Anfwers  to  the  heat  of  boiling  water. 

80  Spirit  of  wine  in  Reaumur’s  thermometer  boils. 

/  Greateft  heat  of  the  air  in  the  (hade,  obferved  at  Paris  in 

at  29t  l  l7o6>  i7°7*  1724-  . 

io|  Conftant  heat  of  the  caves  of  the  obfervatory  at  Paris. 

Artificial  congelation  of  water. 

Lower  than  (o)  greateft  cold  at  Paris,  in  1709. 

Obfervations  by  Sir  Ifaac  Newton’s  thermometer. 

Water  boils  vehemently. 

Heat  between  water  boiling  and  wax  melting. 

Heat  of  water  on  which  floating  wax  melts. 

J  Heat  of  water  on  which  floating  melted  wax  begins,  by 
cooling,  to  lofe  it’s  fluidity  and  tranfparency. 

17  Heat  of  a  bath  fupportable  to  the  hand  at  reft. 
s  /  Heat  of  a  bath  fupportable  to  the  hand  in  motion. 

*4rrS  The  heat  of  blood  juft  let  out  isalmoft  the  fame. 

J  Heat  of  thermometer,  in  contad  with  a  human  body, 
heat  of  a  bird  hatching  her  eggs  much  the  fame. 


o 

Hk 

3- 

34 

28T«T 

24 


2ott  ^ 


The 


12 


6 

5 

4 

4 

3 

2 

2 

1 

o 

o 


} 


Heats  of  the  air  in  fummer. 


} 

} 


Heats  of  the  air  in  fpring  and  autumn. 


Deg. 

100 

88 


Heat  of  the  air  in  the  winter. 

Water  begins  to  freeze. 

4.  Obfervations  by  Dr.  Hales’s  thermometer. 


*5 


64 

58 

56 


Anfwers  to  the  heat  of  boiling  water. 

Heat  of  water  on  which  floating  wax  begins  to  melt. 
Hotteft  fun  (bine  in  1727. 

/Scorching  heat  of  a  hot-bed  of  horfe-dung,  and  probably 
\  the  heat  of  blood  in  high  fevers. 

{  Heat  of  the  blood  of  animals  ;  whence  the  heat  of  the 
blood  to  that  of  boiling  water  is  as  14,27  to  33. 

Heat  of  urine.  . 

Due  healthy  heat  of  a  hot-bed  of  horfe-dung  in  Febru- 


55 

54 

50 

38 


C 


ary,  that  of  the  open  air  being  1 70,  and  nearly  the 
bofom  heat,  and  heat  for  hatching  of  eggs. 

Heat  of  milk  from  the  cow. 

External  heat  of  the  body. 

Common  noon  heat  in  the  fun  in  July. 

Mean  heat  of  the  air  in  the  (hade  in  July, 
from  30  \May  and  June  heat;  and  the  moft  genial  heat  for  mod 
to  17  /  plants,  in  which  they  flourilh  and  grow  moft. 

from  2q  1  Autumnal  and  vernal  heat, 
to  10  J 

from  T 

V Winter  heat. 


freezing 
point  to 

10 

18 

3r 

29 

26 

24 

19 

i6t 


Temperate  point. 

The  moit  kindly  heat  for  melon -thiille. 

_ _ _ _ — - ananas  or  pint -apple. 

_ _ _ — - - pimento. 

_ _ _ _ —  euphorbium. 


—  cereus. 

—  aloe. 

—  Indian  fig. 
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14  The  moft  kindly  heat  for  ficoides. 

12 - oranges. 

9 - myrtle. 

o  Frefh  waier  juft  freezing. 

For  other  fimilar  obfervations,  fee  the  articles  Freezing  mixture, 
and  Heat. 

I  hermometers  for  particular  Ufes .  In  1757  the  right  hon.  the 
earl  ot  Cavendifli  prefented  to  the  Royal  Society  an  account  of  a 
curious  coriftrudion  of  thermometers,  of  two  different  forms  ;  one 
contrived  to  (hew  the  greateft  degree  of  heat  and  the  other  the 
!  greateft  cold,  that  may  happen  at  any  time  in  a  perfon’s  abfence. 
The  firft  confifts  of  a  cylinder  of  glafs  joined  to  a  tube,  and  differs 
from  the  common  fort  only  in  having  the  top  of  the  ftem  drawn  out 
into  a  capillary  tube,  which  enters  into  a  glafs  ball  C,  {Plate  124, 
fig.  5 9 »)  joined  on  to  the  ftem  at  the  place  where  it  begins  to  be  con- 
traded.^.  The  cylinder,  and  part  of  the  tube,  are  filled  with  mercury, 
the  topT^f  which  (hews  the  common  degree  of  heat  as  uftial.  The 
upper  part  of  the  tube  above  the  mercury  is  filled  with  fpirit  of  wine, 
and  fomeof  the  fame  liquor  is  left  in  the  ball  C,  fo  as  to  fill  it  almolt 
to  the  top  of  the  capillary  tube. 

When  the  thermometer  rifes,  the  fpirit  of  wine  will  be  driven  out  of 
the  tube,  and  will  fall  into  the  ball  C.  When  the  thermometer  (inks 
again,  as  the  fpirit  cannot  be  returned  back  from  the  ball,  the  top  of 
the  tube  will  remain  empty,  and  the  length  of  the  empty  part  will  be: 
proportional  to  the  fall  of  the  thermometer.  Consequently,  by  means 
of  a  proper  fcale,  the  top  of  the  fptrit  of  wine  will  (hew  how  many 
degrees  it  has  been  higher  than  when  obferved,  which  being  added  to 
theprefent  height,  will  give  the  greateft  degree  of  heat  ir  has  been  at. 
To  fit  this  thermometer  for  a  new  obfervation,  it  is  neceflary  to  fill  the 
upper  part  of  the  tube  with  fpirits,  by  inclining  the  inftrument  till 
the  fpirits  in  the  ball  C  cover  the  end  of  the  capillary  tube  ;  for  if 
the  cylinder  is  then  heated,  by  applying  the  hand  to  it,  or  by  the  flame 
ot  a  lamp  held  at  fome  diftance,  till  the  fpirits  rife  to  the  top  of  the 
tube,  and  run  over  into  the  bail  C,  and  is  then  fuffered  to  cool  in  the 
fame  pofition,  the  tube  will  remain  full  of  fpirits,  and  the  thermometer 
will  be  fitted  for  a  new  experiment. 

The  fcale  of  degrees  at  top,  which  (hews  the  defeent  of  the  ther¬ 
mometer  from  the  higheft  point  it  has  arrived  at,  ought  not,  in  ftrid- 
nefs,  to  be  the  fame  at  all  times  of  the  year  ;  for  thefe  degrees  exceed 
the  common  degrees  of  heat  pointed  out  by  the  top  of  the  mercury, 
as  much  as  the  column  of  fpirit  of  wine  expands,  and  therefore  are 
greateft  when  that  column  is  fo  ;  i.  e.  when  the  greateft  heat  to 
which  the  inftrument  has  been  expofed  is  lead.  A  difference  of  30 
degrees  of  Fahrenheit’s  fcale,  in  the  greateft  rife  of  the  thermometer , 
would  require  the  fcale  to  be  altered  one  (ixtieth  part ;  and  the  error 
arifing  from  making  life  of  the  fame  fcale,  will  be  about  one  fixth 
of  a  degree,  if  the  thermometer  is  obferved  when  it  has  (alien  ten 
degrees. 

In  the  thermometer  here  deferibed,  the  bore  of  the  tube  is  about 
0,027  inches;  and  one  inch  of  it  contains  two  grains  of  mercury, 
and  anfwers  to  about  ten  degrees,  the  cylinder  containing  about 
2280  grains.  When  the  fcale  of  degrees  is  large,  the  cylinder  muft 
be  of  a  confiderable  bignefs.  The  quickfilver  in  the  ball  C  ferves 
to  fupply  the  tube,  in  cafe  any  of  it  (hould  be  driven  into  the  ball  by 
the  thermometers  being  expofed  to  too  great  a  heat. 

If  the  weight  of  the  mercury  be  thought  inconvenient,  it  may  be 
avoided  by  the  conftrudion  in  fig.  60,  where  the  bottom  of  the  tube  is 
bent  fo  as  to  point  upwards,  and  is  joined  to  a  ball  A,  which  commu¬ 
nicates  with  a  cylinder  placed  above  it.  It  is  in  all  other  refpe&s  the 
fame  as  the  former  inftrument.  It  is  filled  with  fpirits  of  wine  and 
mercury  ;  the  quantity  of  the  latter  being  fufficient  to  fill  the  whole 
tube  and  the  ball  A. 

The  thermometer  for  (hewing  the  greateft  degree  of  cold  that  hap¬ 
pens  in  any  place  during  the  time  the  inftrument  is  left  in  it,  is  re- 
prefented  in  fig.  61.  The  tube  is  bent  into  the  (hape  of  a  fyphon, 
of  unequal  legs,  (tanding  parallel  to  one  another,  the  top  of  the 
(horter  leg  is  bent  to  a  right  angle,  and  opens  into  a  ball  A,  which, 
by  means  of  a  (hort  bent  tube  on  the  oppofite  fide,  communicates 
with  a  cylinder  (landing  parallel  to  the  legs  of  the  fyphon,  and  point¬ 
ing  downwards.  This  cylinder  contains  the  greateft  part  of  the 
fluid,  and  is  added  only  to  make  the  thermometer  more  fenfible  than 
it  would  be,  if  the  ball  A  was  made  of  fufficient  fize  to  contain 
the  proper  quantity  of  fluid.  This  inftrument  is  filled  with  fpirit  of 
wine,  with  the  addition  of  as  much  mercury  as  is  fufficient  to  fill 
both  legs  of  the  fyphon,  and  about  a  fourth  or  fifth  part  of  the  ball 
A.  The  common  degrees  of  heat  are  (hewn  by  the  top  of  the  mer¬ 
cury  in  the  longed  leg,  or  by  the  top  of  the  fpirit,  in  cafe  any  of  it 
is  left  above  the  mercury.  When  the  mercury  in  the  longed  leg 
finks  by  cold,  that  in  the  (horter  leg  will  rife,  and  will  run  over  into 
the  ball  A  ;  from  whence  it  cannot  return  back  when  the  thermometer 
rifes  again,  as  the  farface  of  the  mercury  in  the  ball  is  below  the 
orifice 'of  the  tube  n.  Therefore  the  upper  part  of  the  (horter  leg 
will  be  filled  with  a  column  of  fpirits  of  a  length  proportional  to  the 
increafe  of  heat ;  the  bottom  of  which,  by  means  of  a  proper  fcale, 
will  (hew  how  much  the  thermometer  has  been  lower  than  it  is  ; 
which  being  fubtraded  from  the  prefent  height,  will  give  the  lowed 
point  that  it  has  been  at.  In  order  to  prevent  the  mercury  from  fa*- 
ling  into  the  ball  A  in  large  drops,  which  would  affed  the  accuracy 
!  of  the  inftrument,  the  top  of  the  (horter  leg,  clofe  to  the  ball,  is 
!  contrafted,  by  being  held  in  the  flame  of  a  lamp,  and  the  paitage 
I  farther  ftraitened  by  a  folid  thread  of  glafs  placed  within  the  tube, 
and  extending  from  the  bottom  of  the  (horter  leg  to  the  part  near  the 
ball  A,  where  it  is  moft  contraded.  By  this  means,  as  foon  as  any 
fmall  portion  of  mercury  is  got  beyond  the  thread  of  glafs,  it  breaks 
off,  and  falls  into  the  ball  in  very  fmall  drops. 

In  order  to  fill  the  (horter  leg  with  mercury,  for  a  new  experi¬ 
ment,  it  muft  be  inclined  till  the  mercury  in  the  ball  covers  the  ori¬ 
fice  of  the  tube  n.  The  cylinder  being  then  heated,  the  mercury 
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will  be  forced  into  the  ihorter  leg,  and  will  run  down  the  thread  of 
plafs  in  drops,  which  will  foon  unite.  Thus  fuch  a  quantity  of 
mercury  mud  be  got  into  the  ihorter  leg,  as,  upon  the  cooling  of 
the  inftrument,  will  be  fufficient  to  drive  all  the  fpirit  of  wine  into 
the  ball,  with  a  lefs  degree  of  cold  than  what  the  thermometer  is 
likely  to  be  expofed  to.  The  ball  A  mull  always  have  fome  mer- 
curv  in  it,  but  never  enough  to  fill  it  up  to  the  orifice  of  the  tube  n. 
It  will  be  beft  to  leave  a  little  of  the  fpirit  above  the  mercury  in  the 
longeft  leg ;  in  which  cafe  the  top  of  the  fpirit  will  fliew  the  com¬ 
mon  degrees  of  hear.  The  fcale  of  degrees  on  the  fhorterleg  will, 
in  different  feafons,  be  liable  to  an  error  fimilar  to  that  which  was 
explained  in  the  firff  mentioned  thermometer  ,  but  it  will  be  lefs  con¬ 
siderable,  as  the  fpace  between  the  two  feales  is  filled  w-ith  merctlry, 
whofe  expanfion  is  about  fix  times  lefs  than  that  of  fpirit  of  wine. 
In  the  thermometer  now  deferibed,  the  bore  of  the  tube  is  about 
0.054  ftiches  ;  and  one  inch  of  it  contains  eight  grains  of  mercury, 
and  anfwers  to  feven  degrees  of  Fahrenheit’s  fealc.  The  drops  of 
mercury,  which  fall  into  the  ball  A,  anfwer  to  about  one-eighth  of 
a  degree. 

Inffruments  of  this  kind,  with  fome  alteration  in  their  conduc¬ 
tion,  would  ferve  for  finding  the  temperature  of  the  fea  at  great 
depth's,  and  alfo  for  finding  that  of  the  air  at  confiderable  heights. 
Lord  Charles  Cavendifh  has  (hewn  how  to  adapt  them  for  fuch 
purpofes. 

Since  the  publication  of  Mr.  Canton’s  difeoverv  of  the  comprcffi- 
bility  (fee  the  article  Compression)  of  fpirits  of  wine  and  other 
fluids,  there  are  two  corrections  necefiary  to  be  made  in  the  refult 
given  by  Lord  Charles  Cavendifh’s  thermometer.  For  in  eftimating, 
e.  g.  the  temperature  of  the  fea  at  any  depth,  the  thermometer  will  ap¬ 
pear  to  have  been  colder  than  it  really  was:  and  befidcs,  theexpan- 
lion  of  fpiritsof  wine  by  any  given  number  of  degrees  of  Fahren¬ 
heit’s  thermometer  is  greater  in  the  higherdegrees  than  in  the  lower. 

Inffruments  of  this  kind,  for  determining  the  degree  of  heat  or 
cold  in  the  ahfcnceof  theobferver,  have  been  invented  and  deferibed 
by  others.  Van  Swinden  deferibes  one,  which  he  fays  was  the  firff 
of  the  kind,  made  on  a  plan  communicated  by  Mr.  Bernouilli  to  Mr. 
Leibnitz.  Mr.  Kraft,  he  alfo  tells  us,  made  one  nearly  like  it. 
Mr.  Six  has  lately,  viz.  in  1782,  propofed  another  conffrudion 
of  a  thermometer  of  the  fame  kind. 

This  is  properly  a  fpirit  thermometer,  though  mercury  is  employed 
in  it  for  the  purpofe  of  fupporting  a  certain  index  :  a  b  (fig.  62  ,)  is 
a  tube  of  thin  glafs,  about  fixteen  inches  long,  and  -j^ths  of  an  inch 
in  diameter;  cdefgh\s  a  fmaller  tube,  with  the  inner  diameter 
about  -^th,  joined  to  the  larger  at  the  upper  end  h,  and  bent  down  ' 
firff  on  the  left  fide,  and  then,  after  defeending  two  inches  below  a  b, 
upwards  again  on  the  right,  in  the  feveral  directions  cde,fgh,  pa¬ 
rallel  to,  and  one  inch  di(iant  from  it.  At  the  end  of  the  fame  tube 
at  h,  the  inner  diameter  is  enlarged  to  half  an  inch  from  h  to/,  which 
is  two  inches  in  length.  This  glafs  is  filled  with  highly  reClified 
fpirit  of  wine  to  within  half  an  inch  of  the  end  /,  excepting  that  part 
of  the  fmall  tube  from  d  to  g,  which  is  filled  with  mercury.  From 
a  view  of  the  inftrument  it  will  be  readily  conceived,  that  when  the 
fpirit  in  the  large  rube  is  expanded  by  heat,  the  mercury  in  the 
fmall  tube  on  the  left  fide  will  be  prefled  down,  and  caufethaton 
the  right  fide  to  rife  :  on  the  contrary,  w-hen  the  fpirit  is  condenfed 
by  cold,  tile  reverie  will  happen.  F*ahrenheit’s fcale,  which  begins 
with  o  at  the  top  of  the  left  fide,  has  the  degrees  numbered  down¬ 
wards,  while  that  at  the  right  fide,  beginning  with  o  at  the  bottom, 
afeends.  The  divifions  are  ascertained  by  placing  this  thermometer 
with  a  good  Standard  mercurial  one  in  water,  gradually  heating  or 
cooling,  and  marking  the  divifions  of  the  new  fcale  at  every  50. 
The  divifions  below  the  freezing  point  are  taken  by  meansof  a  mix¬ 
ture  of  fca-falt  and  ice,  as  deferibed  by  Nollet,  De  Luc,  and  others. 
In  order  to  (hew  how  high  the  mercury  has  rifen  in  the  obferver’s 
ablence,  there  is  placed  within  the  Small  tube  of  the  thermometer, 
above  the  fur  face  of  the  mercury  on  either  fide,  immerfed  in  the  fpi¬ 
rit  of  wine,  a  fmall  index,  fo  fitted  as  to  pafs  up  and  down  as  occa¬ 
sion  may  require.  One  of  thefe  indexes  is  reprefented  in  fig.  63  ;  a 
is  a  fmall  glafs  tube,  £ths  of  an  inch  long,  hermetically  fealed  at 
each  end,  inclofing  a  piece  of  fteel  wire  nearly  of  the  fame  length  ; 
at  each  end  c,  d,  is  fixed  a  Short  piece  of  a  tube  of  black  glafs^,  of 
fuch  a  diameter  as  to  pafs  freely  up  and  down  within  the  fmall  tube 
of  the  thermometer.  The  lower  end,  floating  on  the  furface  of  the 
nyercury,  is  carried  up  with  it  when  it  rifes,  while  the  piece  at  the 
upper  end,  being  of  the  fame  diameter,  keeps  the  body  of  the  index 
parallel  to  the  Sides  of  the  thermometrical  tube.  From  the  upper 
end  of  the  body  of  the  index  at  e  is  drawn  a  fpring  of  glafs  to  the 
finenefs  of  a  hair,  about  £ths  of  an  inch  in  length,  which,  being  Set 
■a  little  oblique,  preffes  lightly  againft  the  furface  of  the  tube,  and 
jpryyerits  the  index  from  following  the  mercury  when  it  defeends,  or 
being  moved  by  the  Spirit  pafling  up  and  down,  or  by  any  Sudden 
tnotion  given  to  the  inftrument;  but  at  the  fame  time  the  prefTure  is 
to  adj  lifted  as  to  permit  this  index  to  be  readily  carried  up  by  the  fur- 
face  of  the  riling  mercury,  and  downwards,  whenever  the  inffru- 
ment  is  reblified  for  observation.  This  index,  by  not  returning 
with  the  mercury  whenit  defeends, fhewsdiftinaiy  and  accurately15, 
how  high  the  mercury  has  rifen,  and  confequently  what  degree  of 
cold  or  heat  has  happened.  To  prevent  the  fpirit  from  evaporating 
the  tube  at  the  end  /  is  cloSely  fealed.  The  daily  rectification  of  this 
inftrument  is  performed,  by  applying  a  fmall  magnet  to  that  part  of 
the  tube  againft  which  the  index  rcils ;  by  the  aftion  of  which,  the 
included  piece  of  fteel-wire,  and  confequently  the  Index,  is  eafily 
brought  down  to  the  furface  of  the  mercury.  When  this*  has  been 
done,  the  inftrument  is  re&ified  for  the  next  day’s  obfervation,  with¬ 
out  heating,  cooling,  feparating,  or  at  all  difturbing  the  mercury, 
or  moving  the  inftrument.  With  a  thermometer  of  this  fort,  Mr! 
Six  obferved  thegreateft  heat  and  cold  that  happened  every  day  and 
Bight  throughout  the  year  1781.  4 
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Ventilator,  is  a  machine  bv  which  the  noxious  air  of  any 
clofe  place,  as  an  hofpital,  gaol*  Ship,  chamber,  &q.  rpay  be  dif- 
charged  and  changed  for  frefh.-  J 

1  tie  noxious  qualities  of  bad  air  have  been  long  knqy-n  ;  and  no 
one  has  taken  greater  pains  to  fet  the  mifehiefs  arifrng  from  foul  air 
in  a  juft  light  than  Dr.  Hales;  who  h<4s  alfo  propofed  an  cafv  and 
effectual  remedy  by  the  ufe  of  his  ventilators fiis  account  of  which 
was  read  to  the  Royal  Society  in  May  174 l,  In  the  November 
following  M.  Tricwald,  military  architect  to  the  kifig  of  Sweden, 
informed  Dr.  Mortimer,  fecretafv  to  the  Royal  Society,  that  he  had 
in  the  preceding  fpring  invented  a  machine  for  the  ufe  of  his  m^- 
jefty’s  men  of  war,  in  order  to  draw  out  the  bad  air  from  under 
their  deck,  the  leaft  of  which  exhnufted  3,6172  cubic  feet  of  air  in 
an  hour,  or  at  the  rate  of  21732  tons  in  twenty-four,  hours.  In 
1742  he  fent  one  of  them,  formed  for  a  fixty-gun  fh'ip,  to  France  • 
which  was  approved  of  by  the  Royal  Academy  of  Sciences  at  Paris; 
and  the  king  of  France  ordered  all  the  men  of  war  . to  be  furnifhed 
with  the  like  ventilators. 

1  he  ventilators  invented  by  Dr.  Hales  confift  of  a  fquare  box 
A  B  CD  ( Piute  154,  Jig.  6 4.)  of  any  fize ;  in  the  middle  of  one  fide 
of  this  box  a  broad  partition,  or  midriff,  is  fixed  by  hinges  X,  and 
it  moves  up  and  dow  n,  from  A  to  C,  by  means  of  an  iron  rod 
Z  R,  fixed  at  a  proper  diftance  from  the  other  end  of  the  midriff, 
and  pafling  through  a  fmall  hole  in  the  cover  of  the  box  up  to  r! 

1  wo  boxes  of  this  kind  may  be  employed  at  once,  and  the  two  iron 
rods  may  be  fixed  to  a  lever  F  G  ( fig.  65,)  moving  on  a  fixed  center 
O  ;  fo  that  by  the  alternate -railing-  and  prefling  down  of  the  lever 
F  G,  the  midriffs  are  alfo  alternately  raifed  and  deprefled,  whereby 
rhefe  double  bellows  are  at  the  fame  time  both  drawing  in  air,  and 
pouring  it  out  through  apertures  with  valves  made  on  the  fame  fide 
with,  and  placed  both  above  and  below,  the  hinges  of  the  midrfffs. 

In  order  to  render  the  midriffs  light,  they  are  made  of  four  bars 
lengthwife,  and  as  many  acrofs  them  breadth-wife,  the  vacant  fpaces 
being  filled  up  with  thin  pannels  of  fir-board  ;  and  that  they  may- 
move  to  and  fro  with  the  greater  cafe,  and  without  touching  the 
fides  of  the  boxes,  there  is  an  iron  regulator  fixed  upright  to  the 
middle  of  the  end  of  the  box  AC  (fig.  64,)  from  N  to  L,  with  a 
notch  cut  into  the  middle  of  the  end  of  the  midriff  at  Z,  fo  that  the 
midriffs,  in  rifing  and  falling,  fuffer  no  other  fridion  than  what  is 
made  between  the  regulator  and  the  notch.  Moreover, as  the  midriff 
Z  X  moves  with  it’s  edges  only  one-twentieth  of  an  inch  from  the 
fides  of  the  box  ABC  DFE,  very  little  air  willefcape'by  the  edges, 
and,  therefore,  there  will  be  no  need  of  leathern  fides  as  in  the  com¬ 
mon  bellows.  The  end  of  the  box  at  A  C  is  made  a  little  circular 
that  it  may  be  better  adapted  between  A  and  C  to  the  rifing  and 
falling  midriff;  and  at  the  other  end  X  of  the  midriff  a  flip  of  lea¬ 
ther  may  be  nailed  over  the  joints,  if  needful.  The  eight  large 
valves,  through  which  the  air  is  to  pafs,  are  placed  at  the  hinge-end 
of  the  boxes  BK  (fig.  65,)  as  at  1,  2,  3,  &c.  The  valve  1  opens 
inward  to  admit  the  air  to  enter,  when  the  midriff  is  deprefled  at 
the  other  end,  by  means  of  the  lever  FG.  And  at  the  fame  time 
the  valve  3  in  the  lower  ventilator  is  fhut  by  the  comprefled  air  which 
pafles  out  at  the  valve  S.  But  when'that  midriff  is  raifed,  the  valve 
1  (huts,  and  the  air  pafles  out  at  the  valve  2.  And  it  is  the  fame 
with  the  valves  5,  6,  &c.  of  the  other  box  ;  fo  that  the  midriffs  are 
alternately  railing  and  falling,  and  two  of  the  ventilators  drawing  in 
air,  and  two  blowing  it  out  ;  the  air  entering  at  the  valves  j,  3,  6, 

8,  and  pafling  out  at  the  valves  2,  4,  5,  7.  Before  thefe  laft  valves 
there  is  fixed  to  the  ventilators  a  box  Q_QjSI  M  (fig.  66,)  as  a  com¬ 
mon  receptacle  for  all  the  air  which  comes  out  of  thefe  valves  ■ 
which  air  pafles  off  by  the  trunk  P,  through  the  wall  of  a  building! 

Ventilators  muft  alfo  be  of  particular  fervice  in  new  flvips,  which 
areobferved  to  be  more  unhealthy,  on  account  of  a  greater  quantity 
of  fappy  wreak  which  arifes  from  new  timber,  and  makes  the  con¬ 
fined  air  the  more  unwholcfome.  They  will  alfo  be  an  effeftual 
prefervative  of  horfes  in  tranfports,.  where  they  are  fometimes  fuffo- 
cated,  when  in  aftorm  there  is'a  neceflity  to  fhut  the  hatches  down. 
Thefe  ventilators  will  alfo  drive  out  of  the  hold  of  a  fljip  that  dan¬ 
gerous  vapour  which  arifes  from  Corn,  which  is  fo  noxious,  that 
fometimes  they  dare  not  venture  into  the  hold,  rill  after  the  hatches 
have  been  opened  for  fome  time. 

Ventilation  will  not  only  be  of  fervice  to  preferve  feveral  kinds  of 
goods,  but  alfo  the  timbers  and  planks  of  the  hold  itfelf,  when  laid 
up  in  ordinary,  as  well  as  when  in  ufe,  and  will  make  the  air  in  the 
hold  lefs  noxious,  though  it  will’ itill  be  offenfive  to  the  fmell,  by 
reafon  of  the  bilge  water.  But  this  may  be  made  lefs  offenfive,  by 
often  letting  infweet  water  from  the  fea,  and  then  pumping  it  out; 
which  good'pra&ice  ought  to  be  continued,  notwithftanding  the  ufe 
of  the  ventilators. 

What  is  here  faid  of  the  foul  air  of  flfips  may  be  applied  to  that 
of  mines,  gaols,  workhoufes,  barracks,  and  hofpitals. ,  In  mines, 
ventilators  may  guard  againft  the  fufFocations,  and  othef  terrible  ac¬ 
cidents  arifing  from  damps.',  The  air  of  gaols  has  fc>een  often 
known  to  be  infeftioust  and  >ve  irad  a  fatal  proof  df  this  by  the 
accident  that  happened  fbtne  years  ago  at  the  fefiions  at  the  Old 
Bailey.  To  guard  againft  the  like  for  the  future,  as  well  as  to  pre-  , 
ferve  the  health  of  the  prifoners,  a  worthy  magiftrate,  in  1752,  had 
ventilators  placed  in  Newgate,  which  were  wrought  by  a  windmill; 
and  in  the  beginning  of  the  year  1753,  Dr.  Hales  gave  an  account  of 
the  good  fuccefs  attending  the  ufe  of  thefe  machines,  by  a  remark¬ 
able  decreafe  in  the  ufual  mortality  and  ficknefs  of  that  place. 

Although  the  old  prifon  at  Newgate  is  now  taken  down,  and  a 
much  more  commodious  one  erected  near  the  fame  fpot,  it  may  not 
be  improper  to  give  a  brief  account  of  the  manner  in  which  the 
ventilators  of  Dr.  Hales  were  conftrufted,  and  how  they  were  .moved 
by  the  windmill  annexed  to  them.  The  midriffs  h  h  (fig.  67,)  of 
thefe  two  ventilators,  two  pair  of  which  were  laid  upon  one  another, 
were  each  nine  feet  long,  and  four  and  a  half  wide,  and  moved  up 
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and  down  by  the  flat  iron  rods  e f,  palling  through  the  lower  and 
upper  ventilators,  and  through  an  iron  plate  at  z,  about  three  inches 
fquare  ;  over  which  is  another  broader  iron  plate,  with  a  wide  hole 
in  it’s  middle,  to  give  room  for  tiie  iron  rod  atg  to  move  lideways 
to  and  fro,  with  the  under  plate,  the  hole  of  which  exatftly  fits  the 
iron  rod,  fo  that  no  air  cln  efcape  at^;  and  there  are  the  like  plates 
at  t,  the  top  of  the  ventilator ;  and  at/,  g  are  joints,  where  the  iron 
rods  are  fixed  to' the  midriffs,  by  which  means  both  are  moved  up 
and  down  at  the  fame  time  ;  and  the  iron  rods  of  both  fides  of  the 
ventilators  being  fixed  to  one  common  lever  at  e  e,  all  the  four  mid¬ 
riffs  are  thereby  alternately  worked  up  and  down  at  the  fame  time. 
The  valve-holes  v  vx  x,  &c.  are  twenty-three  inches  long,  and  fix 
and  a  half  wide,  covered  with  buckram  glued  on  them,  and  move 
on  liflsof  tanned  fheep.fkin,  and  fall  on  lifts  of  woollen  cloth  nailed 
round  the  valve-holes.  A  very  large  nofe  (fig.  68,)  is  fixed  with 
iron  hooks  kk  to  the  ventilators  // ;  and  this  nofe  is  divided  into  three 
fpaccs,  the  middle  and  largeft  of  which,  m  m,  receives  all  the  foul 
air  blown  into  it  from  the  eight  middle  valves  xxxx,  (fig.  67,) 
whence  it  pafled  through  a  trunk  tt,  fixteen  inches  wide,  through 
the  leads  of  the  prifon,  info  the  open  air  ;  the  top  of  this  trunk  be¬ 
ing  covered  with  weather-boards  to  keep  the  rain  out,  and  the  middle 
valves  hanging  fo  as  to  open  outwards.  The  two  other  outer  fpaces 
of  the  nofe  pp  receive  the  foul  air,  drawn  into  them, from  the  feveral 
wards,  through  the  trunks  pp,  and  paffing  off  into  the  ventilators , 
through  the  eight  outer  valve-holes  v  v  vv,  whofe  valves  open  in¬ 
wards.  In  thefe  outer  partitions  of  the  nofe  there  are  two  holes  at 
z.z  (fig.  68.)  covered  with  boxes,  in  the  bottom  of  each  of  which 
there  is  a  large  moveable  valve,  opening  upwards,  and  towards  the 
ventilators :  thefe  are  made  of  fuch  a  weight,  as  to  open  only  when 
all  the  trunks  to  the  feveral  wards  are  fliut ;  whereby  the  ventilators 
■will  alwavs  be  fupplied  with  air,  fo  as  not  to  endanger  the  breaking 
of  the  midriffs  for  want  of  it.  Thefe  ventilators,  about  eighteen 
inches  deep  in  the  clear,  were  fixed  in  an  upper  room  of  Newgate, 
in  order  to  be  near  the  windmill  on  the  leads,  which  worked  them. 
From  each  of  the  outer  noftrils  there  went  a  trunk,  twelve  inches 
in  the  clear  withinfidc,  and  from  thefe  trunks,  which  defeended 
through  all  the  floors  as  far  as  a  little  below  the  ceiling  of  the  ground 
rooms,  leffer  trunks,  fix  inches  fquare  within,  branched  off,  near 
the  ceiling  of  every  room  ;  and  extended  more  or  lefs  into  the  fe¬ 
veral  wards  ;  fo  that  when  the  foul  air  was  drawn  out  of  any  ward, 
the  frefh  air  might  enter  on  the  oppofite  fide,  and  drive  out  all  the 
foul  air  before  it.  By  other  contrivances  with  Aiding  fhutters  and 
handles,  the  feveral  wards  might  be  ventilated  at  fuch  a  time,  or  in 
fuch  a  degree,  as  was  found  neceflary.  In  the  cafe  of  a  prifon  that 
is  built  w  ith  an  open  area  in  the  middle,  Dr.  Hales  obferves,  that 
the  fide  of  the  prifon  which  is  oppofite  to  the  fide  where  the  venti¬ 
lators  are,  may  be  commodiouftv  ventilated  in  it’s  turn,  by  having  a 
round  brick  air-gutter  underground  ;  through  which  the  foul  air 
of  thofc  wards  might  eafily  be  drawn. 

The  windmill  for  working  the  ventilators  was  contrived  to  move 
with  a  fmall  degree  of  wind,  and  to  obtain  a  fufficient  power  in  a 
fmall  compafs.  In  fig.  69,  c  is  one  of  the  crofs-trees  which  lup- 
port  the  mill-poft  d,  and  the  braces  e  e  ;  the  crofs-trees  reft  on  the 
block  a;  a,  and  are  fixed  to  the  floor  by  ftrong  iron  bolts.  The 
mill-poft  d,  being  hollow,  admits  the  iron  rod  a  to  pafs  through 
from  the  crank  of  the  iron  axle-tree  /;  the  turning  frame  g  n  moves 
on  the  girdle/,  on  which  lies  a  broad  circular  iron  plate,  where  is 
the  bearing  of  the  brafs  fridl ion-wheels,  whofe  iron  axle-trees  move 
in  brafs  collars  :  the  turning  fram egn  carries  the  axle-tree  i i,  and 
the  fails  Ik,  which  are  turned  fo  as  always  to  face  the  w  ind,  by  the 
vane  h\  the  frame  is  kept  fiom  racking  bv  iron  braces  q  r,  repre- 
fented  by  the  double  pricked  lines.  The  crank  z  is  fix  inches  and 
a  half  long,  and  therefore  gives  a  ftroke  ot  thirteen  inches  ;  but  the 
lower  end  of  the  rod  x  is  fixed  to  the  lever  of  the  ventilator  ( fig  67,) 
at  fuch  a  diftance  from  the  center  of  it’s  motion,  as  to  raife  and  fall 
the  midriffs  fifteen  inches.  The  iron  axle-tree  extends  forward, 
about  two  feet  and  a  hall  beyond  the  face  ot  the  fails  ;  from  the  ex¬ 
tremity  of  which,  s,  eight  iron  braces,  II,  go  to  each  arm,  to  which 
they  are  faftened  by  iron  fcrew-bolts,  which  bind  them  and  the  iron 
circle  of  pricked  lines  mm  (fig.  70,)  faft  together  ;  the  diameter  of 
the  circle  is  fix  feet,  and  the  fweeps  or  arms  of  the  mill  kk  are' 
feven  feet  three  inches  long,  and  they  are  mortiled  into  the  drumyy. 
A  void  fpace  of  about  fix  inches  breadth  is  left  between  the  fails,  as 
reprefented  in  the  figure,  that  the  diretft  current  of  the  wind,  as  it 
pafled  through,  might  give  a  turn  to  the  courfe  of  the  wind;  which 
otherwife,  being  driven  obliquely  from  the  face  of  the  preceding  fail, 
would  be  forced  to  a6t  on  the  hack  of  the  following  fail,  and  thereby 
abate  the  force,  and  retard  the  motion  of  the  mill.  The  brake- 
pole  (fig.  69,)  is  n  ;  and  the  fingle  pricked  line  /,  at  the  end  of  it,  is 
the  fword  which  is  to  clafp  round  the  nave  to  flop  the  mill,  by 
pulling  the  rope  w :  0  0  is  the  bottom  fheer-tree  of  the  turning 
frame  ;  and  p  expreffes  the  manner  of  ferewing  the  brafs  collars  of 
the  axle-tree  nearer  and  nearer,  as  they  wear  away. 

Dr.  Hales  farther  fuggefts,  that  ventilators  might  be  of  ufe  in  mak¬ 
ing  fait ;  but  there  fhould  be  a  ftream  of  water  to  work  them, or  they 
might  be  worked  by  a  windmill,  and  the  brine  fhould  be  in  long 
narrow'  canals,  covered  with  boards  or  canvas,  about  a  foot  above 
the  furface  of  the  brine,  in  order  to  confine  the  ftream  of  air,  fo  as 
to  make  it  adt  upon  the  furface  of  the  brine,  and  carry  off  the  water 
in  vapours.  Thus  it  might  be  reduced  to  a  dry  fait,  with  a  faving 
of  fuel,  in  winter  and  fummer,  or  in  a  rainy  or  dry  ftate  of  the  air. 
Ventilators,  he  apprehends,  might  alfoferve  for  drying  linen  hung  in 
low,  long,  narrow  galleries,  efpecially  in  damp,  rainy  weather,  and 
alfo  in  drying  woollen  cloths,  after  they  are  fulled  or  dyed,^and  in 
this  cafe  they  might  be  worked  by  the  fulling  water-mill.  .  Ventila¬ 
tors  might  alfo  be  an  ufeful  appendage  to  malt  and  hop-kilns  ;  in 
which  cafe  it  wcuid  be  beft  to  have  the  air-trunk  enter  the  kiln  about 
eighteen  or  twenty-four  inches  from  the  ground,  and  juft  oppofite 
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to  the  fire ;  but  in  order  to  prevent  the  air’s  blowing  too  ftronely 
on  the  fire,  a  fkreen  ol  brick-work  might  be  formed  about  a  yard 
diltant  from  the  hole  of  the  air-trunk,  and  a  yard  fquare  ;  for  thus 
the  air  from  thevcntila/ors  w'ould  be  better  diffused  through  the  whole 
kiln.  ‘  3 

Dr.  Hales  is  alfo  of  opinion,  that  a  ventilation  of  warm  dry  air 
from  the  adjoining  ftove,  with  a  cautious  hind,  might  be  of  fervice 
to  trees  and  plants  in  green-hoKfes  ;  where  it  is  well  known  that  an 
air  full  of  the  rancid  vapours,  which  perlpirc  from  the  plants,  is  very 
unkindly  to  them,  as  well  as  the  vapours  from  human  bodies  are  to 
men.  For  frelh  air  is  as  neceffary  to  the  healthy  ftate  of  vegetables, 
as  of  animals.  . 

The  larger  kinds  of  ventilators,  ufed  by  the  dodlor,  are  ten  feet 
long,  five  feet  broad,  and  two  feet  high,  in  the  clear  within.  Thofe 
he  ufed  by  way  of  experiment  on  hoard  the  Gaptain,  a  feventy-gun 
fhip,  were  ten  feet  long,  four  feet  three  inches  wide  in  the  clear 
within,  and  thirteen  inches  deep;  one  inch  of  which  being  occu¬ 
pied /y  the  midriff,  there  remained  a  foot  depth  for  it  to  rife  and 
fall  in.  A  'ventilator  of  thefe  dimenfions  will,  through  a  trunk 
of  a  foot  fquare,  drive  the  air  at  the  rate  of  twenty-five  miles  in  an 
hour,  which  is  double  of  what  Mariotte  afligns  for  the  velocity  of 
a  pretty  ftrong  wind.  1 

But  befides  thefe  large  ventilators ,  the  dodlor  made  a  fmaller  fort, 
four  feet  in  length,  fixteen  inches  in  breadth,. and  thirteen  inches 
deep,  all  in  the  clear  within.  This  fmaller  ventilator  may  be  very 
ufeful  in  preferving  the  bread,  in  the  bread-room  of  a  fhip,  fweet 
and  dry.  Peas  alfo,  and  oatmeal,  which  are  apt  to  heat  and  fpoil 
in  calks,  may  be  preferved,  bv  putting  them  into  a  large  bin,  w  ith 
a  falfe  bottom  of  hair-cloth  laid  on  bars  whereby  frefh  air  may  be 
blown  upwards  through  them  with  thefe  fmall  ventilators. 

Ventilators  are  alfo  of  excellent  ufe  for  the  drying  of  corn,  hops, 
and  malt.  See  the  article  Granary. 

Gunpowder  may  be  thoroughly  dried,  by  blowing  air  up  through 
it  bv  means  of  ventilators. 

What  advantage  dry  gunpowder  has  over  that  which  is  damp, 
may  he  feen  byt  the  experiment  mentioned  in  the  article  Gun¬ 
powder. 

Thefe  fmall  ventilators  will  alfo  ferve  to  purify  mod  eafily,  and 
effectually,  the  bad  air  of  a  fhip  s  well,  when  there  is  occafion  for 
perfons  to  go  down  into  it,  by  blowing  air  through  a  trunk,  reach¬ 
ing  w'ithin  a  yard  of  the  bottom  of  the  well,  both  for  fome  time 
before,  and  dining  their  ftay  there.  They  may  be  alfo  made  ufe  of 
at  fea  to  fweeten  ftinking  water,  &c.  See  the  article  Sea-  Water. 

The  ventilators  in  large  fhips,  fince  the  order  for  ventilating  the 
fleet,  iffued  by  the  lords  of  the  admiralty  in  1756,  are  fixed  in  the 
gunner’s  fore-ftore-room,  and  generally  ahead  of  the  fail-room. 
The  foul  air  is  carried  up  through  the  decks  and  fore-caftle,  near  the 
fore-maft,  fometimes  afore  it,  and  fometimes  abaft  it,  but  more  fre¬ 
quently  on  it's  ftarboard  fide;  the  lever,  by  w-hich  the.  ventilators  axe 
worked,  is  under  the  fore-caftle  in  two-deck  fliips,  and  between  the 
upper  and  middle  decks  in  three-deckers;  fometimes  the  lever  is 
hung  athwart  (hips ;  in  fome  fliips  afore  and  aft;  and  in  others 
oblique.  The  iron  rod,  which  communicates  the  motion  from  the 
lever,  paffes  through  the  partners  of  the  fore-maft,  and  isconne&ed 
with  another  lever,  fufpended  at  or  near  the  middle  ;  in  fome  ftiips 
over  the  ventilators ;  in  others  under  them,  when  it  is  found  necef- 
fary  to  fix  them  up  to  the  deck.  The  beft  method  to  fave  room  is, 
to  place  the  ventilators  over  one  another,  with  their  circular  ends 
together  ;  the  air-trunk  fhould  be  fo  high  above  deck,  tiiat  the  men 
on  deck  may  not  be  incommoded  by  the  foul  air  which  blows  out 
of  it;  and  therefore  the  trunk  comes  through  the  upper  deck,  near 
and  behind  the  fore-maft.  Dr.  Hales  has  calculated  the  following 
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The  conftruClion  of  twenty-gun  fhips  being  various,  the  fizes  of 
ventilators  for  thefe  muft  be  left  to  the  direction  of  the  officers  of  the 
yard. 

When  the  hold  is  to  be  ventilated  from  one  end  to  the  other,  the 
three  doors  of  the  gang-way  into  the  gunner’s  ftore-room  muft  be 
opened,  and  all  the  gratings  on  the  gun-deck  be  covered  with  tar¬ 
paulins,  leaving  all  doors  open  whofe  rooms  want  ventilation,  on  the 
orlop  and  the  fteward-room  hatch.  But  when  it  is  thought  proper 
to  ventilate  between  decks,  then  the  doors  of  the  gangWay  into  the 
gunner’s  ftore-room  muft  be  fhut,  and  the  fcuttle  in  the  headmoft 
trunk  or  pipe  upon  the  gun-deck  muft  be  opened,  and  all  the  grat¬ 
ings  of  the  middle  deck,  if  the  fhip  be  a  three-decker,  or  of  the 
upper  deck,  if  it  be  a  two-deck  fhip,  be  laid  with  tarpaulins;  and, 
if  poffible,  one  of  the  ftern-pofts  opened,  or  the  aftermoft  hatch¬ 
way,  or  a  fcuttle  on  purpofe,  through  the  deck,  as  near  the  ftern 
as  poffible. 

There  are  various  ways  of  ventilating  the  air  of  rooms :  Mr.  Tidd 
contrived  to  admit  frefh  air  into  a  room,  by  taking  out  the  middle 
upper  fafh-pane  of  glafs,  and  fixing  in  it’s  place  a  frame  box,  with  a 
round  hole  in  it’s  middle,  about  fix  or  feven  inches  diameter;  in 
which  hole  are  fixed,  behind  each  other,  two  or  three  fmall  twirling 
windmills,  with  fails  of  very  thin  broad  copper-plates,  which  fpread 
over  and  cover  the  circular  hole,  fo  as  to  make  the  air  which  enters 
the  room  to  fpread  round  in  thin  fheets  fideways ;  and  thus  not  to 
incommode  perfons,  by  blowing  direftly  upon  them,  as  it  would  do 
if  it  were  not  hindered  by  the  fails,  which  turn  on  the  fame  axle- 
tree,  each  lefs  than  the  other.  See  ^Bolus,  This  method  of  re- 
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frefhing  rooms  is  much  approved  of,  and  ufed  by  many,  not  only  in 
England,  but  alfo  in  other  countries. 

Whi  spe ring- pl ace.  IVhlfpering- places  depend  on  this  prin¬ 
ciple,  that  the  voice,  being  applied  to  one  end  of  an  arch,  eafily  paffes 
by  repeated  reflt-£lions  to  the  other. 

Thus,  let  ABC  (Plate  14*  fig-  2,)  reprefent  the  fegment  of  a 
fphtTC  ;  and  fuppofe  a  low  voice  uttered  at  D,  the  vibrations  ex¬ 
tending  theml'elves  every  way,  fome  *ff  them  will  impinge  upon  the 
points  E,  E,  and  thence  be  reflected  to  the  points  f,  F,  & c.  thence 
to  G,  G,  &cc.  tiM  at  lad  they  meet  in  C,  where,  by  their  union,  they 
caufe  a  much  Itronger  found  than  in  any  other  part  of  the  fegment 
whatever,  even  at  D,  the  point  whence  they  Hid  proceeded. 

All  the  contrivance  in  a  whifpering-place  is,  that  near  the  perfon 
who  whifpers  there  be  a  fmooth  wall,  arched  either  cylindrically  or 
elliptically  :  a  circular  arch  will  do,  but  not  fo  well. 

Places  anciently  famed  tor  the  conveyance  of  whifpers  were,  I. 
The  prifon  of  Dionylius  at  Syracufe,  which  increafed  a  foft  whifper 
to  a  loud  noife  ;  the  clap  of  one’s  hand  to  the  found  of  a  cannon,  &c. 
2.  The  aqueducts  of  Claudius,  which  carried  a  voice  16  miles  ;  and 
divers  others. 

The  mod  confiderable  in  England  are,  the  dome  of  St.  Pa  il’s, 
London,  where  the  ticking  of  a  watch  may  be  heard  from  one  fide 
to  the  other  ;  and  a  very  eafy  whifper  be  (ent  all  round  the  dome. 
The  famous  whifpering-place  in  Glouceder  cathedral  is  a  gallery 
above  the  ead  end  of  the  choir,  leading  from  one  fide  thereof  to,  the 
other :  it  confilts  of  five  angles,  and  fix  fides,  the  middlemod  of 
which  is  a  naked  window  ;  yet  two  whifperers  there  hear  each  other 
at  the  didance  of  25  yards. 

Wind.  M.  Bouguer  has  contrived  a  very  fimple  indrument,  by 
means  of  which  we  may  immediately  difeover  the  force  which  the 
wind  exerts  on  a  given  furface.  This  is  a  hollow  tube  A  A  B  B, 
(Plate  14,  fig.  3,)  in  which  a  fpiral  dring  C  D  is  fixed,  that  may  be 
more  or  lei's  compreded  bv  a  rod  FS  D,  pafiing  through  a  hole  wuthin 
the  tube  at  A  A  ;  then  having  obferved  to  what  degree  -different 
forces  or  given  weights  are  capable  of  compredfing  the  fpiral,  mark 
divifiens  on  the  rod  in  fuch  a  manner,  that  the  mark  at  S  may  indi¬ 
cate  the  weight  requifite  to  force  the  fpring  into  the  fituation  C  D: 
afterwards  join  at  right  angles  to  this  rod  at  F,  a  plane  furface  E  F  E 
of  a  given  area,  either  greater  or  lefs,  at  pieafure  ;  then  let  this  in- 
drument  be  oppofed  to  the  wind,  fo  that  it  may  drike  the  furface  in 
the  directions  V  F,  V  E,  parallel  to  that  of  the  rod,  and  the  mark 
at  S  will  (hew  the  weight  to  which  the  force  of  the  wind  is  equiva¬ 
lent.  See  the  article  Wind  gage. 

Wind-gage,  is  an  indrument  Frving  to  determine  the  velocity 
and  force  of  the  wind ..  See  more  on  this  in  the  articles  Anemome¬ 
ter,  Anemoscope,  &c. 

Dr.  Lind,  of  Edinburgh,  has  contrived  an  apparatus  of  this  kind, 
which  is  fimple,  and  eafy  of  conftru£lion,  and  which  feems  to  be 
well  adapted  for  meafuring  the  force  of  the  wind  with  a  diffident  de¬ 
gree  of  accuracy.  This  indrument  confids  of  two  glafs  tubes  A  B, 
CD,  ( Plate  14,  fig .  £,)  five  or  fix  inches  in  length,  and  about  four- 
tenths  of  an  inch  in  bore  ;  which  are  connedted  together,  like  a 
fiphon,  by  a  fmall  bent  glafs  tube  a  b,  the  bore  of  which  is  one- 
tenth  of  an  inch  in  diameier.  On  the  upper  end  of  the  leg  A  B  there 
is  a  tube  of  latten  brafs,  which  is  kneed  or  bent  perpendicularly  out¬ 
wards,  and  has  it’s  mouth  open  toward  F  ;  on  the  other  leg  C  D  is 
a  cover,  with  a  round  hole  G  in  the  tipper  part  of  it,  two-tenths  of 
an  inch  in  diameter.  This  cover  and  the  kneed  tube  are  contie&ed 
together  by  a  (lip  of  brafs  ed,  which  drengthens  the  whole  indru¬ 
ment,  and  ferves  to  hold  the  fcale  H  I.  The  kneed  tube  and  cover 
are  fixed  on  with  hard  cement,  or  fealing-wax.  To  the  fame  tube 
is  foldered  a  piece  of  brafs  e,  with  a  round  hole  in  it,  to  receive  the 
fteel  fpindle  K  L,  and  at  /another  fuch  piece  of  brafs  is  foldered  to 
the  brafs  hoop  g h,  which  furrounds  both  legs  of  the  indrument. 
There  is  a  fmall  (houfder  on  the  fpindle  at  /  upon  which  the  in¬ 
drument  refts,  and  a  fmall  nut  at  i,  to  prevent  it  from  being  blown 
off  the  fpindle  by  the  wind.  The  whole  indrument  is  eafily  turned 
round  upon  the  fpindle  by  the  wind,  1b  as  always  to  prefent  the 
mouth  of  the  kneed  tube  toward  it.  At  the  end  of  the  fpindle  there 
is  a  ferew,  by  which  it  may  be  ferewed  to  the  top  of  a  pod  or  dand : 
it  has  alfo  a  hole  at  L,  to  admit  a  fmall  lever  for  ferewing  it  into 
wood  with  greater  facility.  A  thin  plate  of  brafs  h  is  foldered  to 
the  kneed  tube,  about  half  an  inch  above  the  round  hole  G,  fo  as  to 
prevent  rain  from  falling  into  it.  There  is  alfo  a  crooked  tube  AB 
(fig.  4>)  to  be  put  occaiionally  upon  the  mouth  of  the  kneed  tube  F, 
in  order  to  prevent  rain  from  being  blown  into  the  mouth  of  the 
wind-gage ,  when  it  is  left  expofed  to  the  rain. 

T  his  indrument  ferves  to  afeertain  the  force  of  the  wind,  by  fil¬ 
ling  the  tube  half  full  of  water,  and  pu(hing  the  fcale  a  little  up  or 
down,  till  o  upon  the  fcale,  when  the  indrument  is  held  perpendi¬ 
cularly,  be  on  a  line  with  the  furface  of  the  water,  in  both  legs  of  the 
wind-gage.  The  indrument  being  thus  adjuded,  hold  it  up  perpen¬ 
dicularly,  and  turning  the  mouth  o(  the  kneed  tube  toward  the  wind, 
obferve  how  much  the  water  is  dep  reded  by  it  in  one  leg,  and  how 
much  it  is  raifed  in  the  other.  The  fum  of  the  two  is  the  height  of 
a  column  of  water,  which  the  wind  is  capable  of  fudaining  at  that 
time;  and  every  body,  that  is  oppofed  to  the  wind,  will  be  prelfed 
upon  by  a  force  equal  to  the  weight  of  a  column  of  water,  having 
it's  bafe  equal  to  the  furface  that  is  oppofed,  and  it’s  height  equal  to 
the  altitude  of  the  column  of  water  fudained  by  the  wind  in  the 
wind-gage.  Hence  the  force  of  the  wind  upon  any  body,  where  the 
furface  oppofed  to  it  is  known,  may  be  eafily  found;  and  a  ready 
comparifon  may  be  made  betwixt  the  drength  of  one  gale  of  wind, 
and  that  of  another,  by  knowing  the  heights  of  the  columns  of  water 
which  the  different  winds  were  capable  of  fudaining.  The  heights 
of  the  column  in  each  leg  will  be  equal,  provided  that  the  legs  are 
of  equal  bores  ;  but  unequal,  if  their  bores  are  unequal.  For  fup- 
pofe  the  legs  equal,  and  the  column  of  water  fudained  by  the  wind 
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to  be  three  inches,  the  water  in  the  leg,  which  the  wind  blows  into, 
will  be  depreffed  if  inch  below  o,  and  raifed  as  much  in  the  other 
leg.  But  if  the  bore  of  the  leg  which  the  wind  blows  into  be  double 
that  of  the  other,  the  water  in  that  leg  will  be  deprefied  only  one 
inch,  whilft  it  is  raifed  twice  as  much,  or  two  inches,  In  the  other, 
and  vice  verfd. 

The  force  of  the  wind  may  likewife  be  meafured  with  this  indru¬ 
ment,  by  filling  it  until  the  water  runs  out  at  G.  For  if  it  be  then 
held  up  to  the  wind  as  before,  a  quantity  of  water  will  be  throwa 
out;  and  if  both  legs  of  the  indrument  are  of  the  fame  bore,  the 
height  of  the  column  fudained  will  be  equal  to  double  the  column 
of  water  in  either  leg,  or  the  fum  of  what  is  wanting  in  both  legs. 
But  if  the  legs  are  of  unequal  bores,  neither  of  thefe  will  give  the 
true  height  of  the  column  of  water  which  the  wind  fudained.  For 
obtaining,  in  this  cafe,  the  true  height,  Dr.  Lind  has  fubjoined  the 
requifite  formula:.  The  ufe  of  the  fmall  tube  of  communication  a  b 
(fig.  1,)  is  to  check  the  undulation  of  the  water,  fo  that  the  heigh-  of 
it  may  be  read  off  from  the  fcale  with  eafe  and  certainty ;  and  alfo 
to  prevent  the  water  from  being  thrown  up- to  a  much  greater  or 
lefs  altitude  than  the  true  height  of  the  column,  which  the  wind  is 
able  at  that  time  to  fttdain.  1  he  author  has^calculated  a  table,  by 
means  of  which,  having  the  height  of  the  column  of  water  fudained 
in  the  wind-gage ,  the  force  of  the  wind  upon  a  foot  fquare  may  be 
determined.  On  the  ninth  of  May,  1 775*  Dr*  Lind  obferved,  that 
the  wind  fupported  a  column  of  water  in  Iris  wind-gage  677r  inches 
in  height ;  and  from  this  table  it  appeared,  that  the  force  of  the 
wind  in  this  hurricane,  which  did  great  damage  to  the  gardens  in 
his  neighbourhood,  was  equal  to  34,92 1. pounds  avoirdupois,  on  every 
fquare  foot.  •  , 

If  the  velocity  and  denfity  of  the  wind  in  any  particular  cafe  were 
accurately  determined,  this  indrument,  which  gives  it’s  force  or 
momentum,  would  enable  us  to  afeertain  the  velocity  in  every  other 
cafe,  the  denfity  being  known ;  for  the  force  of.  the  wind  is  as  the 
fquare  of  it’s  velocity. 

Mr.  Martin,  from  a  hint  firft  fuggefted  bv  Dr.  Burton,  contrived 
an  anemofeope,  or  wind-gage ,  of  the  following  condrudfion. 
ABCDEFGHI  (Plate  155,  fig.  75,)  is  an  open  frame  of  wood, 
firmly  fupported  by  the  lhatt  or  poftern  I.  In  the  two  crofs  pieces, 
H  K,  LM,  is  moved  an  horizontal  axis  QM,  by  means  of  the 
four  fails  a  b,  cd,  e  f,  gb,  in  a  proper  manner,  expofed  to  the -wind. 
Upon  this  axis  is  fixed  a  cone  of  wood,  MNO;  upon  which,  as 
t!te  fails  move  round,  a  weight  S  is  raifed  by  a  firing  on  its  fuper- 
ficies,  proceeding  from  the  fmall  to  the  larged  end  FT  O.  Upon  the 
great  end  or  bafe  of  the  cone  is  fixed  a  ratchet-wheel  ik;  in  whofe 
teeth  falls  the  click  X,  to  prevent  any  retrograde  motion  from  the 
depending  weight. 

From  the  drudlure  of  this  machine,  it  is  eafy  to  underdand,  that 
it  may  be  accommodated  to  edimate  the  variable  force  of  the  wind, 
becaufe  the  force  of  the  weight  will  continually  increafe,  as  the 
ftring  advances  on  the  conical  furface,  by  acting  at  a  greater  didance 
from  the  axis.  And  therefore,  if  fuch  a  weight  be  put  on,  on  the 
fmalled  part  at  M,  as  will  juft  keep  the  machine  in  equilibrio  with 
tiie  weakeft  wind  ;  then  as  the  wind  becomes  ftronger,  the  weight 
will  be  raifed  in  proportion,  and  the  diameter  of  the  bafe  of  the 
cone  N  O  may  be  lo  large  in  comparifon  of  that  of  the  fmaller  end 
or  axis  at  M,  that  the  ftrongeft  wind  (hall  but  juft  raife  the  weight 
to  the  great  end. 

Thus,  for  example,  let  the  diameter  of  the  axis  be  to  that  of  the 
bafe  of  the  cone  NO  as  I  to  28  ;  then  if  S  be  a  weight  of  one 
pound  at  M  on  the  axis,  it  will  be  equivalent  to  twenty-eight  pounds, 
or  £  of  an  hundred,  when  raifed  to  the  greated  end.  If,  therefore, 
when  the  wind  is  weakeft,  it  fupports  one  pound  on  the  axle,  it 
mud  be  twenty-eight  times  as  ftrong  to  raife  the  weight  to  the  bafe 
of  the  cone.  Thus  may  a  line  or  fcale  of  twenty-eight  equal  parts 
be,dravvn  on  the  fide  of  the  cone,  and  the  ftrength  of  the  wind  will 
be  indicated  by  that  number  therein  from  which  the  ftring  (hall  at 
any  time  hang. 

Furthermore,  the  ftring  may  be  of  fuch  a  fize,  and  the  cone  of 
fuch  a  length,  that  there  lhall  be  fixteen  revolutions  of  the  ftring 
between  each  divifion  of  the  fcale  on  the  cone ;  fo  will  the  ftrength 
of  the  wind  be  expreffed  in  pounds  and  ounces.  And  if  greater  ex- 
a&nefs  be  required,  let  the  periphery  of  the  cone’s  bafe  be  divided 
into  fixteen  equal  parts  ;  then  whenever  the  equilibrium  happens, 
the  ftring  will  leave  the  conic  furface  againft  one  of  thofe  divilions, 
and  thus  (hew  the  force  of  the  wind  to  a  dram  avoirdupois  weight. 

Wind-gun,  is  a  machine  ferving  to  explode  bullets,  and  other 
{hot,  with  great  violence,  by  the  force  of  the  air. 

This  fort  of  arm,  charged  with  air,  has  an  effect  fearce  inferior 
to  that  of  a  common  fire-arm  charged  with  gunpowder,  but  it  dif- 
charges  itfelf  with  a  much  lefs  report;  and  it  is  this,  which,  in  all 
probability,  gaveoccafion  to  the  fable  of  white  gunpowder, 
i  There  are  wind  guns  of  divers  contrivances ;  the  mod  eafy  and 
portable  one  is  reprefented  in  Plate  1 5^,  fig.  76.  It  is  made  of 
brafs,  and  has  two  barrels ;  the  infide  barrel  K  A  of  a  fmall  bore, 
from  which  the  bullets  are  (hot,  and  a  larger  barrel  ESCDR,  on 
the  outfide  of  it.  In  the  dock  of  the  gun  there  is  a  fyringe  S  M  N  P, 
whofe  rod  M  draws  out  to  take  in  air,  and  pifton  S  N  drives  the 
air  before  it  through  the  valve  E  P  into  the  cavity  between  the  two 
barrels.  The  ball  K  is  put  down  into  it’s  place  in  the  fmall  barrel 
with  the  rammer,  as  in  another  gun.  There  is  another  valve  at 
S  L,  vvhi.h,  being  opened  by  the  trigger  O,  permits  the  air  to  come 
behind  the  bullet,  fo  as  to  drive  it  out  with  great  force.  If  this 
valve  be  opened  and  fhut  fuddenly,  one  charge  of  condenfed  air  may 
make  feveral  difeharges  of  bullets;  becaufe  only  part  of  the  injedted 
air  will  go  out  at  a  time,  and  a  new  bullet  may  be  put  into  the  place 
K  ;  blit  if  the  whole  air  be  difclmged  on  a  fingle  bullet,  it  will 
drive  it  out  more  forcibly.  This  difeharge  is  effedted  by  means  of  a 
Lock  k  l  (fig.  77, )  placed  here,  as  in  other  guns ;  for  the  trigger 
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being  pulled,  the  cock  k  will  go  down,  and  drive  a  lever  0,  that  will  1 

open  the  valve,  and  let  in  the  air  upon  the  bullet  K. 

Wind-magazine,  or  air-gun,  is  an  improvement  of  the  com¬ 
mon  air-gun,  invented  by  an  ingenious  artift,  called  L.  Colbe.  By 
his  contrivance,  ten  bullets  are  fo  lodged  in  a  cavity,  near  the  place 
of  difcharge,  that  they  may  be  drawn  into  the  (Footing  barrel,  and 
fucceiTively  fhot  fo  quickly,  as  to  be  nearly  of  the  fame  ufe  as  fo 
many  different  guns;  the  only  motion  required  (when  the  air  has 
been  previoufiy  injedled)  being  that  of  fhutting  and  opening  the 
hammer,  and  cocking  and  pulling  the  trigger.  In  fig.  78,  is  exhibited 
a  fcdlion  of  the  gun,  as  large  in  every  part  as  the  gun  itfelf ;  and 
fo  much  of  tlie  length  is  fhewn,  as  is  ncceifary  to  give  a  complete 
idea  of  the  whole.  A  E  E  is  part  of  the  hock  ;  G  is  the  end  of  the 
injedtion  fyringe,  when  it’s  valve  H ,  opening  into  the  cavity  FFF  F 
between  the  barrels.  K  K  is  the  fmall  or  fhooting  barrel,  which  re¬ 
ceives  the  bullets  one  at  a  time,  from  the  magazine  F  D,  which  is 
a  ferpenrine  cavity,  W'herein  the  bullets  b,  b,  &c.  are  lodged,  and 
clofed  at  the  end  D.  The  circular  part  Si  s  k  M  i  is  the  key  of  a 
cock,  having  a  cylindrical  hole  I  K  through  it,  equal  to  the  bore  of 
the  fmall  barrel,  and  forming  a  part  of  it  in  the  prefent  fituation. 
When  the  lock  is  taken  off,  the  feveral  parts  Q,  R,  T,  S,  W, 
&c.  come  into  view',  by  means  of  which  the  difcharge  is  made,  by 
pufhing  up  the  pin  P p,  which  raifes  and  opens  a  valve  V,  to  let  in 
the  air  againlt  the  oullet  I,  from  the  cavity  FFF;  which  valve  is 
immediately  ihut  down  again  by  means  of  a  long  fpring  of  brafs 
N  N.  T.  h:s  valve  V,  being  a  conical  piece  of  brafs,  ground  very 
true  in  the  part  which  receives  it,  will  of  itfelf  be  fufficient  to  con-  v 
fine  the  air.  To  make  a  difcharge,  pull  the  trigger  Z  Z,  which 
throws  up  the  feer  y  x,  and  difengages  it  from  the  notch  x  ;  upon 
which  the  ftrong  fpring  W  W,  moves  the  tumbler  T,  to  which  the 
cock  is  fixed.  The  end  u  of  this  tumbler  bears  down  the  end  v  of 
the  tumbling  lever  R,  which,  by  it’s  other  end  m,  raifes  the  fiat  end 
/  of  the  horizontal  lever  O  ;  by  which  means  the  pin  P  p  is  pufhed 
up,  and,  opening  the  valve  V,  difeharges  the.  bullet,  all  which  is 
evident  from  a  bare  view  of  the  figure.  , 

To  bring  another  bullet  inftantly  to  fucceed  I,  there  is  a  part  H, 
called  the  hammer,  reprefented  in  fig.  79,  and  80,  which  by  a  fquare 
hole  goes  upon  the  fquare  end  of  the  key  of  the  cock,  and  lurns  it 
about  fo  as  to  place  the  cylindric  bore  of  the  key  I  k  in  any  fituation 
required.  Thus,  when  the  bullet  is  in  the  gun,  the  bore  ot  the  key 
coincides  with  that  of  the  barrel  K  K  ;  but  when  it  is  diicharged, 
the  hammer  H  is  inliantly  brought  down  to  lhut  the  pan  of  the  gun ; 
by  which  motion  the  bore  of  the  key  is  turned  into  the  fituation  ik,  | 
fo  as  to  coincide  wfith  the  orifice  of  the  magazine  ;  and  upon  lifting 
the  gun  upright,  the  ball  next  the  key  tumbles  into  it’s  cavity,  and 
falling  behind  two  fmall  fprings  s  s  (fig.  78,)  is  by  them  detained. 
Then  opening  the  hammer  again,  the  ball  is  brought  into  it’s  proper 
place,  near  the  difeharging  valve,  and  the  bore  of  the  key  again  coin¬ 
cides  with  that  of  the  fhooting  barrel. 

It  appears  how  expeditious  a  method  this  is  of  charging  and  dif-  ‘ 
charging  a  gun  ;  and  if  the  force  of  coridenfed  air  was  as  great  as 
that  of  gunpow'der,  fuch  an  air-gun  would  actually  anfw'er  the  end 
of  many  guns,  and  prove  the  belt  defence  againff  highwaymen  or 
robbers  ;  becaufe  when  there  is  reaion  to  fulpedt  them,  they  might 
then  make  five  or  fix  difctiarges  before  the  robber  can  come  within 
piftol  fhot.  However,  in  this  kind  of  gun,  and  in  all  cales  which 
require  a  very  confiderable  condenfation  of  air,  it  will  be  requilite 
to  have  the  fyringe  of  a  fmall  bore,  viz.  not  exceeding  halt  an  inch 
in  diameter  ;  becaufe  the  preffure  againfi  every  fquare  inch  is  about 
fifteen  pounds,  and  againfi  every  circular  inch  about  twelve  pounds. 
If,  therefore,  the  fyringe  be  one  inch  in  diameter,  when  one  at- 
mofphere  is  injedted,  there  will  be  a  refiftance  of  twelve  pounds 
againfi  the  pifion  ;  when  two,  of  twenty-four  pounds  ;  and  when 
ten  are  injected,  there  will  be  a  force  of  an  hundred  and  twenty 
pounds  to  overcome  ;  whereas  ten  atmofpheres  adl  againfi  the  cir¬ 
cular  half  inch  pifion,  whofe  area  is  but  one-fourth  part  fo  big,  with 
a  force  but  one-fourth  fo  great,  viz.  thirty  pounds,  or  forty  atmo¬ 
fpheres  may  be  injedled  with  fuch  a  fyringe,  as  well  as  ten  with  the 
other. 

Wind-mill,  a  kind  of  mill  which  receives  it’s  motion  from  the 
impulfe  of  the  wind. 

Structure  of  the  Wind-mill.  The  internal  flrudture  of  the 
windmill  is  much  the  fame  with  that  of  water-mills.  I  he  difference 
between  them  lies  chiefly  in  an  external  apparatus,  for  the  applica¬ 
tion  ot  the  power. 

This  apparatus  confifls  of  an  axis  E  F  ( Plate  155,  fg.  81,)  through 
which  pafs  two  arms,  or  yards,  AB,  and  CD,  interfedling  each 
other  at  right  angles  in  E,  whofe  length  is  ufuaily  about  thirty-two 
feet :  on  thefc  yards  are  formed  a  kind  of  fails,  vanes,  or  flights, 
in  the  figure  of  trapeziums,  with  parallel  bafes ;  the  greater  whereof, 
HI,  is  about  fix  feet ;  and  the  lefs,  F  G,  determined  by  radii  drawn  I 
from  the  center  E,  to  I  and  H. 

Thefe  fails  are  to  be  capable  of  being  all  ways  turned  to  the  wind, 
that  they  may  receive  it’s  imprdfion;  in  order  to  which  there  are  two 
different  contrivances,  which  confiitute  the  two  different  kinds  of 
wind-mills  in  ufe.  , 

In  one,  the  whole  machine  is  fuftained  upon  a  moveable  arbor, 
or  axis,  perpendicular  to  the  horizon,  on  a  Hand,  or  foot ;  and  turned, 
occalionally,  this  way,  or  that, by  means  of  a  lever. 

In  the  other,  only"  the  cover,  or  roof,  of  the  machine,  with  the 
axis  and  fails,  turns  round.  In  order  to  which,  the  cover  is  built 
turret-wife,  and  the  turret  encompafled  with  a  wooden  ring,  wherein 
is  a  groove,  at  the  bottom  whereof  are  placed,  at  certain  difiances, 
a  number  of  brafs  truckles ;  and  within  the  groove  is  another  ring, 
upon  which  the  whole  turret  fiands.  To  the  moveable  ring  arc  con- 
nedled  beams  ah,  and  fc\  and  to  the  beam  ah  in  b,  is  fafiened  a 
jope,  which,  at  the  other  extreme  thereof,  is  fitted  to  a  windlafs, 
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or  axis,  in  peritrochio :  this  rope  being  drawn  through  the  iron  hook 
G,  and  the  windlafs  turned,  the  fails  will  be  moved  round,  and  put 
in  the  diredlion  required. 

1  he  internal  mechanifm  of  a  wind-mill  is  exhibited  in  fg.  82. 

A  H  O  is  the  upper  room  ;Haz  the  lower  one  ;  A  B  the  axle-tree 
pafling  through  the  mill  ;  liTVW  the  fails,  covered  with  canvas, 
fet  obliquely  to  the  wind,  and  turning  round  in  theorder  of  the  let¬ 
ters  ;  C  D  the  cog-wheel,  having  about  forty-eight  cogs,  a,  d)  a, 
hie.  wliich  carry  round  the  lantern  F  F,  havingeight  or  nine  trundles 
c,  c,  c,  dec.  together  with  it’s  axis  G  N  ;  I  K  is  the  upper  mill-ilone, 
and  L  M  the  lower  one  ;  Q_R  is  the  bridge,  fupporting  the  axis  or 
fpindle  GN  ;  this  bridge  is fupported  by  the  beams  ed,  X  Y,  wedged 
up  at  c,  d,  and  X  ;  2  Y  is  the  lifting  tree,  which  fiands  upright  ;  ab 
and  ef  are  levers,  whofe  centers  of  motion  are  z  and  e  ;  fg h  i  is  a 
cord,  with  a  ftone  i,  going  about  the  pins  g  and  h,  and  ferving  as 
a  balance  or  counterpoife.  1  he  fpindle  /  N  is  fixed  to  the  upper 
tnill-fibne  I  K,  by  a  piece  of  iron  called  the  rynd,  and  fixed  in  the 
lower  fide  of  the  fione,  which  is  the  only  one  that  turns  about,  and 
it’s  whole  weight  refts  upon  a  hard  fione,  fixed  in  the  bridge  OR 
atN.  The  trundle  EF,  and  axis Gt,  may  be  taken  away  ;  for  it 
refts  by  it’s  lower  part  at  t  by  a  fquare  fockcr,  and  the  top  tuns  in 
the  edge  of  the  beam  w.  By  bearing  down  the  end  f  of  the  lever 
f  c,  b  ts  raffed,  which  raifes  z  Y,  and  this  raifes  Y  X,  which. lifts 
up  the  bridge  Q_R,  with  the  axis  N  G,  and  the  upper  ftone  I  K  ; 
and  thus  the  ftones  are  fet  at  any  dillance.  I  he  lower  immoveable 
ftone  is  fixed  upon  ftrong  teams,  and  is  broader  than  the  upper 
one  ;  the  flour  is  conveyed  through  the  tunnel  no  into  a  cheft  ;  P 
is  the  hopper,  into  which  is  put  the  corn,  which  runs  along  the 
fpout  r  into  the  hole  t,  and  fo  falls  between  the  ftones,  where  it  is 
ground.  TheaxisG/  is  fquare,  which  lhaking  the  fpout  r,  asitgoes 
round,  makes  the  corn  run  out  ,  r  s  is  a  firing  going  about  the  pin  s, 
and  ferving  to  move  the  fpout  nearer  to  or  farther  from  the  axis,  fo 
as  to  make  the  corn  run  {after  or  flower,  according  to  the  velocity 
and  force  of  the  wind.  And  when  the  wind  is  great,  the  fails  S,  T, 

V,  W,  are  only  in  part  or  one  fide  ccnered  ;  or  perhaps  only  one 
half  of  two  oppofite  fails.  Towards  the  end  B  ot  the  axle-tree  is 
placed  another  cog-wheel,  trundle,  and  mill-flones,  with  an  appa¬ 
ratus  like  that  already  deferibed  ;  fo  that  the  fame  axle-tree  moves 
tvto  {tones  at  once  ;  and  when  only  one  pair  is  to  grind,  the  trundle 
F  F,  and  axis  G  /,  are  taken  out  from  the  other ;  xyl  is  a  girt  of 
pliable  wood,  fixed  at  the  end  x;  and  the  other  end  /  is  tied  to  the 
lever  k  m,  moveable  about  k ;  and  the  end  rn  being  put  down,  draws 
the  girt  xyl  clofe  to  the  cog-wheel;  and  thus  the  motion  of  the  mill 
is  {topped  at  pleafure  ;  p  q  is  a  ladder  for  afeending  to  the  higher 
part  of  the  mill ;  and  the  corn  is  drawn  up  by  means  ofa  rope,  rolled 
about  the  axis  AB,  when  the  mill  is  at  work.  See  the  article  Mi  ll. 

Theory  of  the  motion  of  a  Wind-mill,  with  the  pofition  of  the  Jails, 
or  wanes,  thereof.  The  angle,  which  the  fails  are  to  make  with  their 
common  axis,  fo  as  that  the  wind  mav  have  the  greateft  cffcdl,  or 
the  degree  of  weathering,  as  the  mill-wrights  call  it,  is  a  matter  of 
nice  inquiry,  and  has  much  employed  the  thoughts  of  rhe  mathema¬ 
ticians. 

To  conceive  why  a  wind-mill  moves  at  all,  the  theory  of  com¬ 
pound  motions  muft  be  fuppofed.  A  body  moving  perpendicularly 
againfi  any  furface,  firikes  it  with  all  it’s  force.  If  it  move  parallel 
to  the  furface,  it  does  not  ftrike  it  at  all ;  and  if  it  move  obliquely, 
it’s  motion,  being  compounded  of  the  perpendicular  and  parallel 
motion,  only  adts  on  the  furface,  confiderea  as  it’s  perpendicular, 
and  only  drives  it  in  the  diredlion  of  the  perpendicular  So  that 
every  oblique  direction  of  a  motion  is  the  diagonal  of  a  uarallelo- 
gram,  whofe  perpendicular  and  parallel  diredlions  are  the  two  fides. 
Add,  that  if  a  furface,  which,  being  ftruck  obliquely,  has  only  re¬ 
ceived  the  perpendicular  diredlion,  be  fafiened  to  fome  other  body, 
fo  as  that  it  cannot  purfue  it’s  perpendicular  diredlion,  but  muft 
change  it  for  fome  other  ;  in  that  cafe,  the  perpendicular  itfelf  be¬ 
comes  the  diagonal  of  a  new  parallelogram,  one  of  whofe  fides  is  the 
diredlion,  which  the  furface  may  follow  ;  and  the  other,  that  which 
it  cannot. 

Thus  a  rudder  fafiened  obliquely  to  the  keel  of  a  veffel,  being 
ftruck  by  the  current  of  water  parallel  to  the  keel,  and,  of  confe- 
quence,  obliquely  with  regard  to  itfelf;  it  will  appear,  by  drawing 
the  line  of  perpendicular  impulfe,  that  it  tends  to  tear  the  rudder 
from  the  keel,  and  to  carry  it  away:  and  that  this  diredlion,  per- 
pendicularto  the  rudder,  is  oblique  to  the  keel.  The  rudder,  then, 
would  be  carried  off  in  an  oblique  diredlion ;  but  as,  in  reality,  it  is 
fo  fecured,  that  it  cannot  be  torn,  and  carried  off,  we  are  only  to  / 
confider,  in  this  compound  motion,  that  of  the  two  diredlions  where¬ 
with  it  can  move  without  beiqg  torn  from  the  keel ;  and  leave  the 
other,  which  would  tear  it  off,  as  ufelefs. 

Now,  the  diredlion  in  which  it  can  move  without  parting  from 
the  keel,  is  that  which  carries  it  circularly  about  it’s  extremity,  as 
about  a  center.  So  that  the  effedt  of  the  oblique  impulfe  of  the 
water  on  the  rudder  is  reduced,  fir  ft  to  a  perpendicular  imprefiion, 
which  is  again  reduced  to  the  mere  turning  of  the  rudder  round  ; 
or,  if  the  rudder  be  immoveable,  to  the  turning  of  the  veilel. 

Now,  in  an  oblique  and  compound  motion,  where  only  one  of 
the  diredlions  is  ot  fervice  ;  the  greater  ratio  the  other  has  thereto, 
the  lefs  effedt  will  the  motion  have,  and  vice  verja.  In  examining 
the  compound  motions  of  the  rudder,  we  find,  that  the  more  ob¬ 
lique  it  is  to  the  keel,  the  ratio  of  the  direction  that  ferves  to  turn 
it  to  the  other,  is  the  greater.  But,  on  rhe  other  hand,  the  more 
oblique  it  is  to  the  keel,  and,  of  confequence,  to  the  courfe  of  the 
water,  which  is  fuppofed  parallel  thereto,  the  more  weekly  it  firikes. 
The  obliquity  of  the  rudder,  therefore,  has  at  the  fame  time  both 
an  advantage,  and  a  difadvantage :  but -as  thofe  are  not  equal,  and 
as  each  of  them  is  ftill  varying  with  every  different  difpofition  of  the 
rudder,  they  become  complicated  varioufly  ;  fo  that  fbmetimes  the 
one  prevails,  and  fometimes  the  other. 
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It  has  been  a  point  of  inquiry,  to  find  the  pofition  of  the  rudder, 
■wherein  the  advantage  Ihould  be  the  greateft.  M.  Renau,  in  his 
famous  theory  of  the  working  of  fhips,  has  found,  that  the  beft  fitu- 
ation  of  the  rudder  is,  when  it  makes  an  angle  of  fifty-five  degrees 
with  the  keel.  See  the  article  Rudder. 

If,  now,  a  wind-mill ,  expofed  direftly  to  the  wind,  fhouldhave  it’s 
Four  fails  perpendicular  to  the  common  axis  wherein  they  arc  fitted, 
thev  would  receive  the  wind  perpendicularly  ;  and  it  is  vifible  that 
impulfb  would  only  tend  to  overturn  them.  There  is  a  necefllty, 
therefore,  to  have  them  oblique  to  the  common  axis,  that  they  may 
receive  the  wind  obliquely. 

For  the  greater  eafe,  let  us  only  confider  one  vertical  fail.  The 
oblique  impulfe  of  the  wind  on  this  fail  is  reducible  to  a  perpendi¬ 
cular  impulfe  ;  and  that  direction,  as  the  fail  cannot  abfolutely  keep 
to  it,  is  compounded  of  two  ;  one  whereof  tends  to  make  it  turn  on 
it’s  axis,  and  the  other  to  fall  backwards.  But  it  is  only  the  firft  of 
thefe  dire&ions  that  can  be  obeyed.  Of  confequence,  the  whole 
impulfe  of  the  wind  on  the  fail  has  no  other  effed,  but  to  make  it 
turn  from  right  to  left,  or  from  left  to  right,  as  it’s  acute  angle  turns 
this  wav  or  that.  And  the  ftrudure  of  the  machine  is  fo  well  con¬ 
trived,  that  the  three  other  fails  are  determined,  from  the  fame 
caufes,  to  move  the  fame  way. 

The  obliquity  of  the  fails,  with  regard  to  their  axis,  has  precifely 
the  fame  advantage,  and  difadvantage,  with  the  obliquity  of  the 
rudder  to  the  keel.  And  M.  Parent,  feeking,  by  the  new  analyfis, 
the  mod  advantageous  fituation  of  the  fails  on  the  axis,  finds  it 
precifely  the  fame  angle  of  fifty-five  degrees. 

For  the  farther  illuftration  of  this  point,  let  AB  (fig.  83,)  be  the 
axis  of  the  mill,  C  D  a  fail,  and  it’s  angle  of  obliquity  (viz.  that 
which  it  makes  with  the  axis)  be  ECG ;  then  if  G  C  be  the  force 
of  the  wind  in  the  dired  pofition  of  the  fail,  G  E  (the  fine  of  the 
angle  of  incidence  G  CE)  will  be  the  force  of  the  wind  in  it’s  oblique 
pofition;  but  the  force  G  E  is  refolvible  into  two  others,  E  F  and 
G  F  ;  of  which  the  latter,  being  parallel  to  the  axis,  avails  nothing 
in  turning  the  fails  about  it ;  but  the  other,  E  F,  being  perpendicu¬ 
lar  to  it,  is  wholly  fpent  in  compelling  the  fail  to  turn  round.  The 
force  of  the  wind  on  the  fail  will  be  as  the  fquare  of  the  fine  of  inci¬ 
dence,  or  as  GE2 ;  and  if  the  area  of  the  fail,  and  the  velocity  of  the 
wind,  be  fuppofed  conftant,  the  force  of  the  wind  in  the  direct  pofi¬ 
tion  will  be  to  that  in  the  oblique  one,  as  G  C  to  G  E2  ;  but  when 
G  E  is  the  whole  force,  that  part  which  turns  the  fail  is  reprefented 

CpxGE2 
:  G  C  "~ 

fhe  force  which  turns  the  fail,  when  the  whole  force  is  reprefented 

C  E  x  GE2 

byGE2.  This  expreflion - — begins  from  nothing,  when 

the  angle  of  incidence  begins  to  be  oblique,  and  increafes  with  the 
obliquity  of  the  laid  angle  to  a  certain  number  of  degrees  ;  becaufe 
that  part  of  the  force,  which  is  parallel  tp  the  axis,  becomes  lefs  in 
proportion  to  that  which  is  perpendicular  to  it ;  but  after  it  has  paf- 
fed  this  limit,  it  again  decreases,  and  becomes  nothing,  when  the 
angle  of  incidence  vanifiies.  There  is,  therefore, one  certain  pofition 
of  the fail,  in  which  the  force  of  the  wind  upon  it  is  a  maximum.  In 
order  to  find  this,  put  radius  GC  E  and  we  haveG  E2 

,  r  CEXGE2  aax — xxx 

=  a  a  —  xx,  and  confequently  the  force - — — - = - 

G  G  a 

which  mull  be  a  maximum:  therefore  its  fluxionaa* —  3  ,v2  *— o : 

/  a  a 

whence  a  a  =  'i  x  x,  and  fo  *  s =  V'  - == 

A  3 

20,000000 — 0,477121  .  . ,  .  „ 

- - =9,701439,  which  is  the  logarithmic  fine  of 

the  angle  350  16'rz^CGE;  and,  therefore,  the  angle  ECG  rrr:  540 
44',  when  the  force  of  the  wind  is  a  maximum.  Thus,  alfo,  if  lm 
{fig.  75*)  parallel  to  the  axis  Q  M,  be  equal  to  a ,  and  reprefent  the 
whole  force  of  the  wind  on  the  fail ;  this  force  is  reduced  to  In,  and 
this  again  to  n  0 ,  which  ads  perpendicularly  to  the  axis,  and  turns 

the  fail.  This  force*  putting  mnz=z  x,  is  exprefled  by  ~ 

and  thus,  as  before,  when  it  is  a  maximum,  x  — =a\l 

3  3  j 

and  the  angle  lm  n  —54°  44'.  ’ 

This  angle,  however,  is  only  that  which  gives  the  wind  the  great- 
eft  force  to  put  the  fail  in  motion,  but  not  the  angle  which  gives 
the  force  of  the  wind  a  maximum  upon  the  fail  when  in  motion :  for 
when  the  fail  has  a  certain  degree  of  motion,  it  yields  to  the  wind  ; 
and  then  that  angle  mult  be  increafed,  to  give  the  wind  it’s  full 
efFed. 


by  E  F ;  and  G  E  :  fe  F  ( 1 1  GC:CE)::GE= 


to 


(in  logarithms) 


It  may  be  obferved,  that  the  increafe  of  this  angle  fliould  be  dif¬ 
ferent,  according  to  the  different  velocities  from  the  axis  to  the  ex¬ 
tremity  of  the  vane  or  fail.  At  the  axis  it  fhould  be  540  4V,  and 
thence  continually  increafe,  giving  the  vane  a  twift,  and  fo  caufing 
all  the  ribs  of  the  vane  to  lie  in  different  planes. 

It  is  obferved,  that  the  ribs  of  the  vane  or  fail  ought  to  decreafe 
in  length  from  the  axis  to  the  extremity,  giving  the  vane  a  curvili- 
neal  form  ;  fo  that  no  part  of  the  force'of  any  one  rib  be  fpent  upon 
the  reft,  but  all  move  on  independent  of  each  other.  The  twift 
above  mentioned,  and  the  diminution  of  the  ribs,  are  exemplified  in 
the  wings  of  birds.  As  the  ends  of  the  fail  neareft  the  axis  cannot 
move  w  ith  the  fame  velocity  which  the  tips  or  fartheft  ends  have  al¬ 
though  the  wind  ads  equally  ftrong  upon  them,  Mr.  Fergufon  fug- 
gefts.that  perhaps  a  better  pofition  than  that  of  ftretching  them  along 
the  arms  dircdly  from  the  center  of  motion,  might  be  to  have  them 
fet  perpendicularly  acrofs  the  farther  ends  of  the  arms,  and  there 
adjufted  lengthwife  to  the  proper  angle.  For,  in  that  cafe,  both 
ends  of  the  fails  would  move  with  the  fame  velocity  ;  and  being  far¬ 


ther  from  the  center  of  motion,  they  would  have  fo  much  the  more 
power,  and  then  there  would  be  no  occafion  for  having  them  fo 
large  as  they  are  generally  made  ;  which  would  render  them  lighter 
and  confequently,  there  would  be  fo  much  the  lefs  fridion  on  the 
thick  neck  of  the  axle,  when  it  turns  in  the  wall. 

The  articles  come  tied  with  the  fcience  ^  Pneumatics,  not  particularly 
noticed  in  this  Syjlern ,  are  fully  treated  of  under  their  proper  Heads ,  in  the 
alphabetical  order  of  the  Dictionary,  to  which  the  reader  is  referred. 


PNEUMATOCELE,  Hernia  Flatulenta,  or  Windv- 
Rupture,  in  furgery  and  medicine,  a  fpecies  of  hernia,  which  fe- 
veral  authors  affure  us  occurs  in  practice.  The  figns  by  which 
they  tell  us  it  may  be  difeovered  are,  1.  That  upon  handling  the 
ferotum  it  feels  like  a  bladder  diftended  with  wind  ;  and  that,  there¬ 
fore,  2.  it  feems  to  be  much  lighter  than  if  it  contained  any  humour. 

appearing  alfo  pellucid  at  the  approach  of  a  candle  ;  and,"  3.  if  it  be 
ftruck  by  a  fillip  of  the  finger,  it  founds  like  a  bla'dder  which  is 
diftended  with  wind,  and  ftruck  in  the  fame  manner.  Heifter  is  of 
opinion  that  thefe  tumors  fhould  be  treated  externally  with  warm 
and  difeutient  medicines,  as  in  the  hydrocele,  together  with  fomen¬ 
tations  and  plafters  ;  and  internally  maybe  taken  carminative  and 
gentle  purges  :  but  if  thefe  take  no  effect,  and  the  tumor  (fill  in¬ 
creafes,  or  continues  the  fame,  the  ferotum  fhould  then  be  perfo¬ 
rated  with  the  trochar,  and  it’s  contents  thereby  difeharged,  which 
will  demonftrate  whether  it  be  wind  or  water. 

PNEUMONICS,  in  pharmacy,  medicines  proper  in  difeafes  of 
the  lungs,  in  which  refpiration  is  affefted.  Of  this  number  are 
fulphur,  lungwort,  hyifop,  ground  ivy,  and  colt  s-foot :  they  are 
ufed,  in  phthifes,  althmas,  peripneumonies,  pleurifies,  &c. 

POCKET,  in  the  woollen  trade,  a  word  ufed  to  denote  a  larger 
fort  of  bag,  in  which  wool  is  packed  up  to  be  fent  from  one  part  of 
the  kingdom  to  another.  The  pocket  contains  ufually  tw'enty-five 
hundred  weight  of  wool. 

POL),  among  botanifts,  a  term  ufed  to  exprefs  a  pericarpium 
confiding  of  two  valves,  which  open  from  the  bafe  to  the  point, 
and  are  feparated  by  a  membranaceous  partition,  from  which  the 
feeds  hang  by  a  kind  of  funiculus  umbilicalis. 

PODAGRA,  fee  Gout. 

POEM,  nzomtMx,  a  compofition  in  verfe  of  a  due  length  and  mea- 
fure.  See  the  articles  Verse,  and  Measure. 

Poems  are  generally  denominated  from  the  fubjed  matter,  as  the 
apobaterion,  epibaterion,  epinicion,  epithalamium,  genethliac, ■ele¬ 
giac,  fatiric,  epitaph,  panegyric,  lyric,  paftoral,  &c.  and  others, 
from  the  manner  of  narration,  as  epic,  dramatic,  Am.  to  which  may 
be  added,  odes,  eclogues,  and  idyllium.  To  this  head  may  alfo  be 
referred  feveral  other  compofitions  of  a  lefs  ferious  kind,  as  the 
acroftic,  enigma,  anagram,  canto,  echo,  &c. 

T  he  abbe  Du  Bos  obferves,  in  regard  to  poems ,  that  fome  are 
interefting  in  general,  others  iq  particular:  that  the  beauties  of 
execution  alone  do  not  conftitute  a  good  poem  ;  that  the  defeds  of 
poems  are  lefs  difcernible  than  thofe  of  a  pifture  ;  that  our  diflike 
falls  only  on  the  bad  part  of  a  poem  ;  that  every  kind  of  poem  has 
fomething  particular  in  it’s  ftyle  ;  that  it  muft  be  a  long  time  be¬ 
fore  the  merit  of  a  good  poem  is  diftinguifhed  ;  and  finally,  that  the 
charadter  of  the  poetic  ftyle  has  always  decided  the  good  or  bad 
fuccefs  of  poems,  even  of  thofe  which  by  their  length  feem  to  have 
the  greateft  dependence  on  the  oeconomy  of  the  plan,  on  the  diftri- 
bution  of  the  adion,  and  the  decency  of  the  manners. 

POET,  poeta  an  author  whocompofes  poems,  &c. 

Homer,  Virgil,  Milton,  andTaffo,  are  the  chief,  almoft  the  only 
epic  poets.  Sophocles,  Euripides,  Shakefpeare,  Otway,  Corneille 
and  Racine,  are  the  beft  tragic  poets.  Ariftophanes,  Menander" 
Plautus,  Terence,  Fletcher,  Johnfon,  Moliere,  &c.  the  chief 
comic  poets.  Horace,  Cowley,  Malherbe,  and  Rouffeau,  ex¬ 
celled  as  lyric  poets.  And  Juvenal,  Perfius,  Regnier,  Boileau,  Dry- 
den,  and  Oldham,  as  fatiric  poets.  3 

POETRY,  poefy,  the  art  of  compofing  poems  or  pieces  in  verfe  • 
or,  as  defined  by  Voffius,  the  art  of  reprefenting  adions  in  metre. 

The  qualifications  necefiary  for  poetry,  or  thofe  which  form  a  good 
poet,  are  feldom  found  united  in  one  perfon  :  he  muft  have  an  ex¬ 
traordinary  genius,  great  natural  gifts,  a  wit  juft,  piercing,  folid, 
and  univerfal  ;  an  undemanding  clear  and  diftifid ;  an  imagination 
neat  and  pleafant ;  an  elevation  of  foul  that  depends  not  on  art,  or 
ftudy,  and  which  is  purely  a  gift  of  heaven,  and  muft  be  fuftained 
by  a  lively  fenfe  and  vivacity,  a  great  judgment  to  confider  wifely 
of  things,  and  a  vivacity  to  exprefs  them  with  that  grace  and  abun¬ 
dance  which  gives  them  beauty.  In  fine,  to  accomplifti  a  poet,  is 
required  a’temperature  of  wit  and  fancy,  of  ftrength  and  fweetnefs, 
of  penetration  and  delicacy;  but,  above  all,  he  muft  have  a  fove- 
reign  eloquence,  and  a  profound  capacity.  Thefe  are  the  qualities 
that  muft  concur  together  to  form  the  genius  of  a  poet,  and  fuftain 
his  charader.  The  rules  of  poetry  and  verfifying  are  taught  by  art, 
and  acquired  by  ftudy  ;  but  this  force  and  elevation  of  thought, 
which  Horace  calls  fomething  divine,  and  which  alone  makes  the 
poetry  of  any  value,  muft  be  derived  from  nature ;  or,  according  to 
Ariltotle,  from  fome  happy  tranfports,  to  which  that  author  gives 
the  name  of  madnefs.  Hence  the  critics  conclude,  the  end  of  poetry 
is  to  pleafe  ;  it’s  caufe,  either  the  excellence  of  the  poet’s  genius, 
or  a  poetical  fury  and  tranfportof  the  foul,  manageable  by  the  judg¬ 
ment  ;  it  s  matter,  long  and  fhort  fyllables,  and  feet  cbmpofed  here¬ 
of,  with  words  furnifhed  by  grammar ;  and  it’s  form,  the  arrange¬ 
ment  of  all  thefe  things  in  juft  and  agreeable  verfe,  expreffing  tiie 
thoughts  and  fentimenrsofthe  author  after  the  manner  already  men¬ 
tioned.  But  after  all,  how  narrow  are  all  thefe  bounds,  if  we  con¬ 
fider  poetry  in  the  light  wherein  the  works  of  Homer  and  Virgil 
have  fet  it!  This,  which  is  therefore  diftinguilhed  by  the  name  of 
the  low  and  limplc,  or  verfification,  conlifts  principally  in  fidion, 

or 


POINTS 


POISON 


or  the  invention  of  fables,  in  the  exprefling  of  things  by  allegories 
and  metaphors,  and  in  the  inventing  of  attions,  under  which  the 
truths  which  the  poet  has  to  teach,  may  be  agreeably  difguifed. 

POGGE,  the  catapkrafius  cottus  of  Linnaeus,  in  ichthyology,  a 
final  1  fea-filh  very  common  on  the  Britifh  coatb,  and  fekiom  more 
than  five  inches  and  a  half  in  length  ;  the  head  is  large,  bony,  and 
very  rugged  ;  the  end  of  the  nofe  is  armed  with  four  iharp  upright 
fpines;  on  the  throat  are  a  number  of  Ihort  white  beards  ;  the  teeth 
are  very  fmall,  fituated  in  the  jaws;  the  body  is  o&agonal,  and 
covered  with  a  number  of  ftrong  bony  crufts,  divided  into  feveral 
compartments  ;  the  ends  of  which  project  into  a  fharp  point,  and 
form  feveral  echinated  lines  along  the  back  and  fides,  from  the  head 
to  the  tail  ;  the  firft  dorfal  fin  confifts  of  fix  fpiny  rays  ;  the  fecond 
is  placed  juft  behind  the  firft,  and  ccnfifts  of  feven  foft  rays  ;  the 
pedtoral  fins  are  broad  and  rounded,  and  are  compofed  of  fifteen 
rays.  See  Plate  61,  fig.  37. 

POINSON,  in  the  manege,  is  a  little  point  or  piece  of  fharp- 
pointed  iron,  fixed  in  a  wooden  handle,  which  the  cavalier  holds  in 
his  right-hand  when  he  means  to  prick  a  leaping  horfe  in  the  croupe, 
or  beyond  the  end  of  the  faddle,  in  order  to  make  him  yerk  out 
behind. 

POINT,  derived  from  punfium,  which  is  formed  from  pungere, 
to  prick,  is  a  term  in  various  arts. 

Point,  in  aftronomy,  is  applied  to  certain  places  marked  in  the 
heavens,  and  diftinguilhed  by  proper  epithets. 

The  four  grand  points  of  the  horizon,  eaft,  weft,  north,  and  fouth, 
are  called  cardinal  points.  The  zenith  and  nadir  are  the  vertical 
points.  T  he  points  wherein  the  orbits  of  the  planets  cut  the  plane 
of  the  ecliptic  are  called  the  nodes.  The  points  wherein  the  equator 
and  ecliptic  interfetft  are  called  the  equinodtial  points;  particularly 
that  whence  the  fun  afeends  to  the  north  pole,  the  vernal  point ;  and 
that  by  W'hich  he  defeends  to  the  fouth  pole,  the  autumnal  point. 

T  he  points  of  the  ecliptic  where  the  fun’s  afeent  above  the  equa¬ 
tor,  and  defeent  below  it,  terminate,  are  called  the  folftitial  points ; 
the  former  the  eftival  or  fummer  point,  the  latter  the  brumal  or  winter 
point. 

Point,  in  grammar,  a  character  ufed  to  make  the  divifions  of 
a  difeourfe  thereof.  Refer  to  the  Syftem,  p.  1081. 

Points,  or  vowel  Points,  in  the  Hebrew  learning,  are  certain 
chara&ers,  which,  in  the  writings  of  that  language,  ferve  to  mark 
the  vowels. 

Points,  in  heraldry,  are  divifions  of  the  efcutcheon  into  feveral 
fquares,  fometimes  to  the  number  of  9,  fometimes  to  15  ;  fome 
whereof  are  of  one  colour  or  metal,  the  others  of  another ;  called 
alfo  equipollent  points. 

There  is  alfo  another,  and  that  more  frequent  divifion  of  the 
efcutcheon  into  points ,  which  have  feveral  names  and  values,  accord¬ 
ing  to  their  feveral  places. 

There  are  nine  principal  points  in  an  efcutcheon,  as  marked  in 
Plate  6,  fig  38,  and  defcribed  under  Escutcheon. 

Point  is  alfo  the  name  of  an  ordinary,  fomething  like  the  pile, 
riling  frequently  from  the  bottom  of  the  efcutcheon  to  the  top,  very 
narrow,  and  only  taking  up  two-thirds  of  the  point  of  the  efcutcheon. 
When  the  point  arifes  from  the  bafe,  it  is  peculiarly  called  point -in  - 
point. 

Point  inverted  is  when  it  defeends  from  the  chief  downwards  ; 
pofiefling  two-thirds  of  the  chief,  but  diminifhing  as  it  approaches 
the  point  of  the  efcutcheon,  though  without  touching  it. 

Point  in  band,  or  point  in  bar,  is  when  the  point  is  placed  tranf- 
verfe,  in  the  fituation  of  a  bend  or  bar.  When  it  comes  from  the 
lides  of  the  efcutcheon,  it  is  alfo  called  a  point  dexter  or  Jinifhr,  ac¬ 
cording  to  it’s  fituation.  The  point  dexter  is  commonly  reputed  an 
abatement  due  to  a  braggadocio.  Point-champion  ten  due  for  killing 
a  prifoner  after  quarter  demanded.  Point -in-point,  a  diminution  be¬ 
longing  to  a  coward.  Point-plane,  an  abatement  belonging  to  a 
lyar,  See.  See  the  article  Diminution. 

Point,  in  the  manege.  A  horfe  is  faid  to  make  a  point,  when,  in 
working  upon  volts,  he  does  not  obferve  the  round  regularly,  but, 
pulling  a  little  out  of  his  ordinary  ground,  makes  a  fort  of  angle  or 
point  by  his  circular  tread.  This  fault  is  prevented  by  haftening  the 
hand.  See  the  article  Haste. 

Point  is  alfo  ufed  to  denote  the  toes  of  a  bow  of  a  faddle. 

Point,  is  alfo  an  iron  or  fteel  inftrument,  ufed  with  fome  variety 
in  feveral  arts.  Engravers,  etchers,  cutters  in  wood,  &c.  ufe  points 
to  trace  their  defigns,  on  the  copper,  wood,  ftone,  &c. 

Point,  in  the  manufactories,  is  a  general  term,  ufed  for  all  kinds 
of  laces,  wrought  with  the  needle. 

Point,  in  perfpeCtive,  is  a  term  ufed  for  various  parts  or  places, 
with  regard  to  the  perfpedtive  plane.  Such  are  the 

Point  of  fight,  or  of  the  eye-,  this  is  a  point  on  a  plane  marked 
out  by  a  right  line,  drawn  from  the  eye,  perpendicular  to  the  plane. 
This  is  alfo  called  tb e  principal  point. 

This  point  is  in  the  interfedlion  of  the  horizontal  and  vertical 
planes. 

Some  authors  call  this  the  principal  point ;  and  give  the  name  point 
of  fight,  or  vifton,  to  the  point  wherein  the  eye  is  adtually  placed,  and 
where  all  the  rays  terminate.  Seethe  articles  Perspectiv  e,  and 
Po  1  nt  of  view. 

Point  of  diftance  is  a  point,  in  the  horizontal  line,  at  the  fame 
diftance  from  the  principal  point,  as  the  eye  is  from  the  fame.  See 
the  article  Perspective. 

Point,  third,  is  a  point  taken  at  diferetion  in  the  line  of  diftance, 
wherein  all  the  diagonals  drawn  from  the  divifions  of  the  geometrical 
plane  concur. 

Point,  objective,  a  point  on  a  geometrical  plane,  whofe  reprefen- 
tation  is  required  on  the  perfpedtive  plane. 

Point,  in  rnulic,  a  note  anciently  ufed  to  diftingnilh  the  tones. 
Hence,  it  is  llill  called  fimple  counter  -point,  when  a  note  of  thebafs 
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anfwers  precifely  to  that  of  the  treble  ;  and  figurative  counter-/)®//?^- 
when  a  note  is  fyncopated,  and  one  of  the  parts  makes  feveral  in¬ 
flexions  of  the  voice  or  tone,  while  the  other  only  makes  one. 

A  point ,  among  us,  added  to  a  femi- breve,  inltead  ot  two  minims, 
makes  it  equal  to  three. 

Point,  among  feamen,  is 'ufed  for  a  cape,  or  head-land,  jutting 
out  into  the  fea.  They  fay,  two  points  of  land  are  one  in  another , 
when  they  are  fo  in  a  right  ime  againft  each  other,  as  that  the  inner- 
melt  is  hindered  from  being  feen  by  the  ootermoft. 

Points  are  alfo  ufed  to  denote  fhort  flat  pieces  of  braided  cordage, 
tapering  from  the  middle  towards  each  end,  and  ufed  to  reet  the 
couifes  and  top-fails  of  a  lliip. 

Point-blank,  in  gunnery,  denotes  the  fhot  of  a  gun  levelled 
horizontally,  without  either  mounting  or  linking  the  muzzle  of  the 
piece. 

Point  of  view,  with  regard  to  building,  painting,  &c.  is  a  point 
at  a  certain  diftance  from  a  building,  or  other  objedt,  wherein  the 
eye  has  the  moft  advantageous  view  or  profpedt  of  the  fame. 

POINTED,  in  heraldry.  A  crofs  Pointed,  is  that  which  has 
the  extremities  turned  off  into  points  by  ftrait  lines.  Columbian? 
calls  it  aiguife,  q.  d.fharpened.  \ 

POINTING,  in  grammar.  See  the  articles  Point  and  Punc¬ 
tuation,  for  information  on  this  fubjedl. 

Pointing,  in  war,  the  levelling  a  cannon,  or  mortar,  fo  as  to 
play  againft  any  certain  point. 

Pointing,  among  feamen,  marking  on  the  chart  in  what  part 
or  place  the  veffel  is. 

Pointing  the  cable,  in  the  fea-language,  is  untwifting  it  at  the 
end,  lelfening  the  yarn,  twilling  it  again,  and  making  all  faft  with 
a  piece  of  marline,  to  keep  it  from  ravelling  out. 

POISON,  in  medicine,  a  malignant  quality  in  fome  animal, 
vegetable,  or  mineral  body,  which  renders  it  hurtful,  and  even  mor¬ 
tal,  to  thofe  who  take  it. 

There  are  three  elfential  marks  of  poifons,  which  diftinguilh  them 
from  other  things  that  are  noxious  to  human  bodies.  The  firft  is, 
that  they  confift  of  moft  fubtile  parts,  and  are  confequently  perni¬ 
cious  in  a  fmall  quantity.  The  fecond,  that  they  in  a  Ihort  time 
prevent  the  regular  motions  of  the  folids  and  fluids  throughout  the 
body,  and  induce  the  moft  grievous  fymptoms,  and  even  death  itfelf. 
And  the  third,  that  they  exercife  their  cruelty  on  the  moft  fubtile 
fluids,  and  the  moft  nervous  parts.  Poifons  are  of  various  kinds, 
and  operate  in  various  manners  ;  fome  by  diffolving  the  blood,  others 
by  coagulating  it,  and  others  by  corroding  and  deftroying  the  folk! 
parts.  All  the  three  kingdoms  have  poifons  peculiar  to  themfelves  ; 
biit  the  animal  kingdom  affords  the  molt  fubtile,  which  are  com¬ 
municated  by  the  Jbite  of  mad  or  venomous  beafts,  when  they  are 
angered.  The  mineral  kingdom  produces  arfenicals  and  mercurials. 
And  the  vegetable,  herbs  and  plants  of  a  moft  acrid,  noxious,  and 
deleterious  quality,  fuch  as  the  moft  violent  cathartics  and  narcotics. 
Every  fort  of  poifon  feems  to  have  an  effedt  peculiar  to  itfelf;  thus 
arfenic  occalions  the  moft  cruel  torments,  convullions,  mortification 
of  the  coats  of  the  inteftines :  the  feeds  of  datura  induce  madnefs  or 
abfolute  ftupidity :  opium  brings  on  fleepinefs,  and  a  torpor  on  the 
mind  :  the  berries  of  deadly  nightlhade  produce  madnefs,  rage,  or 
folly  :  litharge,  unwarily  taken,  caufes  a  convulfive  colic,  with  an 
obftinate  coltivenefs :  the  bite  of  a  mad  dog  occafions  the  dread  of 
water :  the  venom  induced  by  the  fling  of  a  tarantula,  produces 
wonderful  effedts ;  for  the  patient  is  delighted  with  mulical  inftru- 
ments,  and  when  he  hears  their  founds,  immediately  falls  to  caper¬ 
ing:  theltingof  a  fcorpion  produces  a  bidden  chilnefs  and  exceed¬ 
ing  cold  fweats.  The  mineral  kingdom  fnrnilhes  very  few  real 
pofons  ;  the  only  natural  one  is  cobalt ;  the  factitious  are  arfenic, 
corrofive  fubhmate,  and  glafs  of  antimony.  The  moft  dangerous 
vegetable  pofons  are  the  true  hemlock,  wolf’s  bane,  the  deadly  night¬ 
lhade,  henbane,  and  datura,  to  which  may  be  added  the  roots  of 
hemlock-drop-wort. 

Milk  mixed  with  oil,  is  an  excellent  remedy  againft  all  corrofive 
poifons.  Hoffman  fays,  that  he  once  prevented  the  death  of  ten 
young  perfons,  who  had  taken  among  them  almoft  two  ounces  of 
arfenic  in  water-gruel,  which  in  a  fhort  time  produced  the  higheft 
anxieties,  and  corroding  tortures,  by  oil  of  fweet  almonds  and  milk. 
They  took  at  lealt  ten  quarts  apiece,  which  they  vomited  up  again 
before  the  reaching  to  vomit  ceafed.  The  fame  author  alfo  affirms, 
that  milk,  in  a  large  quantity,  is  an  univerfal  remedy  againft  all  poi¬ 
fons  that  kill  by  inflammation,  as  hemlock  does  ;  and,  if  taken  in 
time,  will  prevent  their  dreadful  confequences.  Allen  thinks  a 
vomit  with  warm  water  and  oil,  taken  in  large  draughts,  and  often 
repeated,  will  be  of  great  fervice;  as  alfo  warm  water  with  frefli 
butter  ;  milk  and  oil,  or  milk  and  butter  :  but  for  fat  broths,  which  he 
alfo  recommends,  or  any  thing  elfe  which  requires  fome  time  for  the 
preparation,  they  only  allow  the  poifon  to  take  deeper  root,  and 
therefore  ought  not  to  be  waited  for.  If  the  above  things  will  not 
provoke  the  patient  to  vomit,  oxymel  of  fquills,  fait  of  vitriol,  or  a 
decodlion  of  tobacco  may  be  ufed,  as  having  a  more  immediate 
effedf.  It  is  hardly  fafe  to  give  even  the  moft  gentle  cathartic.  I  he 
llomach  being  thus  emptied  of  all,  or  as  much  as  pofliblc  of  the 
hemlock,  recourfe  mull  be  had  to  generous  wine  and  alexipharmics, 
fuch  as  venice-treacle,  the  bezoardtc  powder,  &c.  When  there  is  a 
fufpicion  that  the  coats  of  the  ftomach  or  inteftines  are  corroded,  or 
ulcerated,  it  will  not  be  proper  for  the  patient  to  ufe  fpices  or  vine¬ 
gar,  nor  to  indulge  in  drinking  too  much  wiue  ;  but  to  take  a  dc- 
codlion  of  barley  with  raifins,  and  a  decodlion  ot  china-root,  faila- 
fras,  &c.  The  fame  method  is  moft  likely  to  anfwer  when  any 
deleterious  herb  01  root  has  been  eaten  by  mi  flake,  though  the  par- 
ticular  fpecies  (liould  not  be  known :  and  Hoffman  atiirms,  that 
when  the  patient  has  been  ftupefied  by  narcotics,  the  belt  remedies 

are  vomits  mixed  with  oil.  . 

POISONING,  in  law,  the  crime  of  admmiftermg  poifon  to  a 

perfon. 


POLITICAL 
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peffon,  whereby  he  dies.  By  a  law  of  Henry  VIII.  it  was  made  a 
fort  of  treafon,  and  the  pimifhment  was  to  be  put  alive  into  a  cal¬ 
dron  of  water,  and  boiled  to  death.  It  is  now  only  felony  without 
benefit  of  clergy,  if  the  perfon  die  of  the'1  poifon  within  a  year  and 
adiy. 

POLACRE,  in  naval  language,  is  a  (hip  with  three  marts,  ufually 
navigated  in  the  Levant,  and  other  parts  of  the  Mediterranean. 
Thefe  veil'd s  are  generally  furnifhed'with  fquare  fails  upon  the  main- 
'maft,  and  lateen  fails  upon  the  fore-mart  and  mizen-mart. 

POLAR,  fomething  that  relates  to  the  poles  of  the  world.  Refer 
to  the  Syftems  of  Astronomy  and  Dialling. 

Polar,  or  white-bear ,  in  zoology,  a  fpecies  of  beak,  with  a 
long  head  and  neck,  fhort  round  ears,  end  of  the  nofe  black,  large 
teeth,  hair  long,  loft,  white,  and  tinged  in  fome  parts  with  yellow, 
and  limbs  of  great  lize  an'd  rtrength.  This  animal,  which  grows 
to  a  great  frze,  fo  that  the  Ikins  of  fome  are  thirteen  feet  long,  is 
confined  to  the  coldeft  part  of  the  globe  ;  being  unknown,  except 
on  the  fhores  of  Hudfon’s-bay,  Greenland,  and  Spitzbergen.  In 
fummer  the  white  bears  make  their  refidence  on  iflands  of  ice  ;  they 
fwim  with  great  agility  for  fix  or  feven  leagues,  and  are  excellent 
divers.  Their  winter  retreats  are  in  dens  under  the  fnow  or  the 
fixed  ice  of  the  frozen  fea.  Their  food  is  fifli,  feals,  and  the  car- 
cafes  of  whales,  and  human  bodies,  which  they  will  greedily  difinter ; 
and  they  are  fo  fond  of  human  blood,  that  they  will  attack  com¬ 
panies  of  armed  men,  and  even  board  fmaU  vetlels.  On  land,  they 
live  on  birds  and  their  eggs.  They  bring  two  young  at  a  time, 
and  their  mutual  attachment  is  fo  ftrong,  that  they  would  die  fooner 
than  defert  one  another.  Their  greateft  enemy  is  the  morfe.  The 
flefh  is  white,  and  faid  to  tafte  like  mutton  ;  the  fat  is  melted  for 
train  oil,  and  that  of  the  feet  ufed  in  medicine:  but  the  liver  is  very 
unwholefome.  See  Plate  70,  fig.  4. 

POLARITY,  the  quality  of  a  thing  confidered  as  having  poles. 
Iron  bars  acquire  a  polarity  by  being  kept  a  long  time  in  an  erefl 
pofture,  either  with  or  without  heating  ;  and  even  by  merely  holding 
them  erefl. 

POLE,  in  artronomy,  one  of  the  extremities  of  the. axis  whereon 
the  fphere  revolves. 

Wolfius  defines  the  poles,  thofe  points  on  the  furface  of  the  fphere, 
through  which  the  axis  partes  ;  fuch  are  the  points  P  and  O  ( Plate 
7»  fifi-  2I>)  whereof  that  vifible  to  us,  or  raifed  above  our  horizon, 
P,  is  carted  the  arttic  or  north  pole;  and  its  oppolite,  Q,  the  aut¬ 
arkic  or  Jouth  pole. 

Pule,  in  geography,  is  the  extremity  of  the  earth’s  axis,  or  one 
of  the  points  on  the  furface  of  our  globe,  through  which  the  axis 
partes.  See  the  article  Earth.  , 

Such  are  the  points  P,  Q,  f. Plate  12,  fig.  7,)  whereof  that  ele¬ 
vated  above  our  horizon  is  called  the  arftic  or  north  pole  ;  and  it’s 
oppofite,  Q,  the  antardflc ,  or  fouth  pole. 

To  obferve  the  altitude  of  the  Pole.  With  a  quadrant  obferve 
both  the  greateft  and  leaft  meridian  altitude  of  the  pole -ft ar.  Sub- 
trad  the  leaft  from  the  greateft,  and  divide  the  difference  by  two ; 
the  quotient  is  the  ftar’s  diftance  from  th z  pole  ;  which,  added  to  the 
lefler  altitude  found,  gives  the  elevation  of  the  pole  required.  See 
Latitude.  Thus  M.  Couplet  the  younger,  at  Lifbon,  in  1697, 
in  the  end  of  September,  obferved  the  greateft  meridian  altitude  410 
5/  4-0".  The  fmalleft  36°  28'  o",  the  difference  whereof  is  40  37' 
4o";  one  half  whereof,  20  18'  5 o'',  added  to  the  lefs,  gives  38°  46' 
jo",  the  altitude  of  the  pole  of  Lifbon. 

To  determine  the  altitude  of  the  pole  with  greater  accuracy,  the 
meridian  altitudes  muff  be  correded  from  the  dodrine  of  refractions. 
By  means  hereof,  M.  Couplet  fubtrading  25"  in  the  propofed 
example,  leaves  the  correded  altitude  38°  45'  25". 

Poles  of  the  ecliptic,  are  two  points  on  the  furface  of  the  fphere, 
23/  3Q,/  diftant  from  the  poles  of  the  world,  and  90°  diftant  from 
every  part  of  the  ecliptic. 

Poles,  under  bare,  denotes  the  fituation  of  a  (hip  at  fea,  when  all 
her  fails  are  furled,  particularly  in  a  tempeft. 

Pole,  or  vertex  of  a  glafs ,  in  optics,  is  the  thickeft  part  of  a  con¬ 
vex,  or  the  thinneft  of  a  concave  glafs.  If  the  glafs  be  truly  ground, 
the  pole  will  be  exadly  in  the  middle  of  it’s  furface. 

Pole,  in  furveying,  is  a  meafure  containing  fixteen  feet  and  a 
half ;  called  alfo  perch,  and  fometimes  rod. 

PoLE-av,  is  a  fort  of  hatchet  nearly  refembling  a  BATTLE-ax, 
having  a  handle  about  fifteen  inches  in  length,  and  being  furnifhed 
with  a  (harp  point,,  or  claw,  bendihg  downwards  from  the  back  of 
it  s  head  ;  the  blade  of  which  is  formed  like  that  of  any  other  hat- 
che'.  It  is  principally  employed  to  cut  away  and  deftroy  the  rig¬ 
ging  of  an  adverfary  who  endeavours  to  board. 

PoLE-cfl/,  or  filchet,  muflela  putarius,  a  creature  of  the  weafel- 
kmd,  but  larger  than  the  common  vveafel,  and  remarkable  for  it’s 
(linking  (men. 

I  he  whole  circumference  of  the  face  is  white,  at  the  extremity  of 
t ne  angles  of  the  moilth  there  begins  a  broad  line  of  a  yellowifh  hue, 
which  unrounds  the  head,  and  is  white  in  feveral  parts  ;  it’s  long 
.lairs  are  black,  tt  s  (liort  ones  yellowifh  ;  and  the  throat,  the  feet, 
and  the  tail,  are  blacker  than  any  other  part  of  the  body  ;  the  upper 
jaw  (lands  out  a  little  beyond  the  lower  ;  the  ears  are  broad  and  fliorr 
and  are  fringed,  as  it  were,  with  white ;  it’s  (link  is  occafioned  by  an 
extremely  foetid  matter,  fecreted  by  two  glands,  which  it  has  in 
common  with  all  the  creatures  of  this  kind,  within  the  anna.  It 
feeds  on  fleih,  frequently  dealing  hens  and  other  poultry,  and  fome¬ 
times  contenting  itfelf  with  their  eggs.  In  winter  it  frequents 
houfes,  and  will  rob  the  dairy  of  the  milk.  It  commonly  burrows 
in  the  ground,  forming  a  retreat  about  two  yards  in  length,  termi¬ 
nating  under  the  roots  of  fome  large  tree;  and  fometimes  forms  it’s 
lodgment  in  barns  and  under  hay-ricks.  It  brings  five  or  fix  young 
at  a  tune.  The  (kin  of  this  animal  is  drelfed  with  the  hair  on,  and 


ufed  as  other  furs  for  tippets,  &c.  and  is  fent  abroad  to  line  clothes. 
It  inhabits  mod  parts  of  Europe.  See  Plate  73,  fig.  48. 

The  American,  or  Jlriated  PoLE-tv.7,  called  flunk,  viverra  putorius 
has  rounded  ears;  the  head,  neck,  belly,  legs,  and  tail,  black;  the 
back  and  (ides  marked  with  five  parallel  white  lines;  one  on  the  top 
of  the  back,  the  others  on  each  fide  ;  the  fecor.d  extends  fome  way 
up  the  tail,  which  is  long  and  bufhy  towards  the  end.  This  animal 
is  about  the  (ize  of  the  European  pole-cat ;  when  attacked,  it  bridles 
up  it’s  hair,  and  flings  it’s  body  into  a  round  form  :  it’s  vapour  is 
horrid. 

Pole,  or  Polar  fiar ,  is  the  lad  in  the  tail  of  irtfa  major,  and  of 
the  fecond  magnitude.  Mr.  Flamfteed  makes  it’s  longitude  240  14/ 
41° :  it  s  latitude,  66°  4' 1  iA 

POLEMICAL,  in  matters  ©f  literature,  an  appellation  given  to 
books  of  controverfy,  efpecially  thofe  in  divinity. 

POLEY -mountain,  polium ,  in  botany.  The  empalement  of  the 
flower,  which  is  of  the  lip  kind,  is  permanent,  and  of  one  leaf,  cut 
into  five  acute  fegments.  The  leaves  and  tops  of  the  poley- moun¬ 
tain  of  Candy  and  Montpelier  are  recommended  as  corroborants, 
aperients,  and  antifpafmodics ;  but  are  at  prefent  chiefly  ufed  as  an 
ingredient  in  mithridate  and  theriaca. 

I  OLICY,  Polity,  or  Police,  the  laws,  orders,  and  regula-- 
tions,  preferibed  for  the  condud  and  government  of  dates  and  com¬ 
munities. 

Policy  of  infurance ,  or  ajfiurance  of  flips,  is  a  contrail  or  conven¬ 
tion,  whereby  a  perfon  takes  upon  himfelf  the  rifles  of  a  fea-voyage; 
obliging  himfelf  to  make  good  the  lofles  and  damages  that  may  befall 
the  veil'd,  it’s  equipage,  tackle,  vidualling,  lading,  &c.  either  from 
tempefts,  fliipvvrecks,  pirates,  fire,  war,  reprifals,  &c.  in  part  or  in 
whole,  in  conflderation  of  a  certain  fum  of  feven,  eight,  or  ten  per 
cent,  more  or  lefs,  according  to  the  ri(k  run ;  which  fum  is  paid 
down  to  the  alfurer  by  the  alfuree,  upon  his  figning  the  policy.  See 
the  articles  Assurance,  and  Insurance. 

Policy,  in  letter  foundery,  is  fometimes  ufed  for  a  rule  that  re¬ 
gulates  the  number  of  letters  of  each  kind  in  a  complete  font ;  i.  e. 
to  determine  how  many,  in  proportion  to  the  whole  fet,  there  are  to 
be  of  each  particular  kind. 

POLISHER,  or  Burnisher,  among  mechanics,  an  inftrument 
for  polilhing  and  burni(hing  things  proper  to  take  a  polifh.  ■ 

POLISHING,  in  general,  the  operation  of  giving  a  glofs  or 
luftre  to  certain  fubftances,  as  metals,  glafs,  marble,  &c. 

POLITICAL,  in  general,  fomething  relating  to  policy  or  govern¬ 
ment. 

Political  arithmetic,  is  the  application  of  arithmetical  calcula¬ 
tions  to  political  fubje&s,  as  the  public  revenues,  number  of  people, 
extent  and  value  of  lands,  taxes,  trade,  manufadures,  &c.  of  any 
commonwealth. 

The  land  of  England,  Dr.  Davenant  calculates,  is  39  millions  of 
acres;  the  number  of  people  about  5,545,000,  increafing  about 
9,000  every  year,  allowance  being  made  for  plagues,  &c.  wars, 
(hipping,  plantations.  The  people  in  London  he  reckons  at 
530,000  ;  thofe  in  the  other  cities  and  market  towns  870,000;  and 
thofe  in  the  villages  and  hamlets  at  4,100,000  :  the  yearly  rent  of  the 
land  he  accounts  to  be  10,000,000/.  that  of  the  houfes  and  buildings 
2,000,00 ol.  per  annum;  the  produce  of  all  kinds  of  grain  he  rec¬ 
kons  to,  be  worth  9,075,000/.  in  a  moderately  plentiful  year ;  the 
rent  of  the  corn-lands  annually  2,000,000/.  and  their  net  produce 
above  9,000,000/.  the  rent  erf  the  paftures,  meadows,  woods,  fo- 
refls,  commons,  heaths,  &c.  7,000,000/.  The  annual  produce  in 
butter,  cheefe,  and  milk,  about  2,500,000/.  The  value  of  the 
wool,  yearly  (horn,  about  2,000,000/.  Of  horfes  yearly  bred,  about 
250,000 /,  Of  the  flefh  yearly  confirmed,  about  3,350,000/.  Tal¬ 
low  and  hides  about  600,000  /.  Hay  yearly  confumed  by  horfes, 
1,300,000/.  By  other  cattle,  1,000,000/.  The  timber  yearly  felled 
for  building  500,000 /.  Wood  yearly  burnt,  &c.  500,000/.  The 
land  of  England  is  now  about  feven  acres  one  quarter  to  each  inha¬ 
bitant.  The  value  of  the  wheat,  rye,  and  barley,  neceffary  for  the 
fuftenance  of  England,  at  lead  6, coo, 000/.  per  annum.  The  value 
of  the  woollen  manufacture  made  here  is  about  8,oco,ooo/.  per  an¬ 
num,  and  our  exports  of  all  kinds  of  woollen  manufadtures  above 
2,000,000/.  per  annum.  The  annual  income  of  England,  on  which 
the  people  live,  and  out  of  which  taxes  of  all  kinds  are  paid,  is  now 
about  43,000,000/.  that  of  France  81,000,000/.  and  Holland 
18,250,000/.  i 

Major  Grant,  in  his  obfervation  on  the  bills  of  mortality,  com¬ 
putes  that  there  are  39,000  fquare  miles  of  land  jn  England  ;  .that 
in  England  and  Wales  there  are  4,600,000  fouls;  that  the  people  of 
London  are  about  640,000,  and  one  fourteenth  part  of  the  people 
of  England.  That  in  England  and  Wales  there  are  about  10,000 
pari (hes,  and  25  millions  of  acres,  being  about  four  acres  to  every 
head.  That  but  64  out  of  an  hundred  of  the  children  born  are 
living  at  fix  years  old  ;  but  40  at  16  ;  but  25  at  26:  but  16  at  36  ; 
but  10  at  46;  but  6  at  56  ;  but  3  at  66  ;  but  1  at  76.  And  that 
London  doubles  itfelf  in  about  64  years. 

Sir  William  Petty,  in  his  dilcourfe  about  duplicate  proportion, 
fays,  that  it  is  found  by  experience,  that  there  are  more  perfons  living 
between  13  and  26  than  of  any  other  age;  and  thence  he  infers, 
that  the  fquare  roots  of  every  number  of  men’s  ages  under  16,  (hew 
the  proportion  of  the  probability  of  fuch  perfons  reaching  the  age 
of  70. 

Thus,  -it  is  four  times  more  likely  that  one  of  1 6  years  of  age  livds 
to  be  70,  than  a  child  of  one  year  old ;  it  is  thrice  as  probable  that 
one  ot  9  years  lives  to  be  70,  as  fuch  a  new-born  child,  Sec.  That 
the  odds  is  5  to  4,  that  one  of  25  dies  before  one  of  16  ;  and  fo  on, 
as  the  fquare  roots  of  the  ages. 

Dr.  Halley  has  made  a  very  exact  eftimate  of  the  degrees  of  the 
mortality  of  mankind,  from  a  curious  table  of  the  births  and  burials 
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at  the  city  of  Breflau,  the  capital  of  Silefia,  with  an  attempt  to  af- 
certain  the  price  of  annuities  upon  lives. 

From  the  whole  he  makes  the  two  following  very  good  obferva- 
tions:  X.  How  unjuftly  we  life  to  complain  cf  the  (hortnefs  of  our 
lives  ;  for  that  it  appears,  that  one  half  of  thofe  that  arc  born,  do 
not  live  above  17  years;  and,  2.  That  the  growth  and  increafe  of 
mankind  is  not  fo  much  Hinted  by  any  thing  in  the  nature  of  the 
fpecies,  as  it  is  from  the  curious  difficulty  molt  people  make  of  ven¬ 
turing  on  the  (late  of  marriage ;  and,  therefore,  that  celibacy  ought 
to  be  every  where  difcouraged  by  all  wife  governments  ;  and  thofe 
who  have  numerous  families  of  children  encouraged  by  good  laws, 
fuch  as  the  justriuni  liberorum,  Sec.  among  the  Romans. 

POLITICS,  the  firft  part  of  oeconomy,  confuting  in  the  well 
governing  and  regulating  the  affairs  of  a  Hate,  for  the  maintenance  of 
the  public  fafety,  order,  tranquillity,  and  morals. 

POLL,  a  term  anciently  u fed  for  the  head.  Hence,  to  poll,  is  to 
enter  down  the  names  of  perfons  who  give  their  votes,  or  voices,  at 
an  election. 

POLL -money,  a  capitation  or  tax  impofed  by  authority  of  parlia¬ 
ment  on  the  head  or  perfon  either  of  all  indifferently,  or  according 
to  fome  known  mark  of  diftinCtion. 

POLLARD,  among  hunters,  a  flag  which  has  caff  his  horns. 

Pollard,  or  Pollenger,  in  agriculture,  a  tree  which  has  been 
frequently  polled  or  lopped. 

Pollard,  or  crocard,  a  fort  of  bafe  money,  current  in  the 
reign  of  Edw.  I.  in  Ireland,  and  valued  as  pennies. 

Pollard,  a  term  ufed  in  Cornwall,  &c.  for  the  young  of  the 
cole-fifh,  or  raveling  pollack  kind. 

POLLICIPES,  the  toe-Jhell,  a  genus  of  multivalve  flat  (hells  of  a 
triangular  figure,  each  being  compofed  of  feveral  laminae,  which 
end  in  a  fharp  point.  They  Hand  upon  pedicles,  and  are  furnifhed 
with  a  great  number  of  hairs.  See  Plate  77,  fig.  27. 

POLLING,  among  gardeners,  the  operation  of  fpreading  the 
worm  caffs  all  over  the  walks,  by  means  of  long  afh-poles  ;  which 
is  faid  to  be  very  beneficial  to  the  grafs  of  the  walks. 

POLLUTION,  in  general,  dignifies  defilement,  or  the  render¬ 
ing  a  perfon  or  place  unclean  or  unholy. 

"Pollution,  or  ^//-Pollution,  is  alfo  ufed  for  the  abiding  or 
defiling  of  one’s  own  body,  by  means  of  lafeivious  friCtions  and  titil- 
lations,  raifed  by  art,  to  produce  emiffion.  We  read  in  feripture, 
Gen.  xxxviii.  6 — 10.  that  Onan,  and  fome  alfo  think,  Er,  were 
feverely  punifhed  for  having  polluted  themfelves  by  fpilling  their 
feed  on  the  ground  ;  whence  the  crime  has  been  denominated,  by 
fome,  Onania,  or  Onanism. 

Of  pollutions,  fome  are  voluntary,  others  involuntary ,  and  nofilurnal. 

Pollution,  nocturnal,  a  dil'eafe,  which  confifts  in  an  involun¬ 
tary  emiffion  of  the  feed  in  the  night,  in  time  of  deep.  This,  in 
different  perfons,  is  very  different  in  degree;  fome  being  affeCted 
with  it  only  once  in  a  week,  a  fortnight,  three  week?,  or  even  a 
month,  and  others  being  fubjed  to  it  almoft  every  night.  The  per¬ 
fons  moft  fubjeCt  to  this  are  young  men  of  a  fanguineous  tempera¬ 
ment,  and  who  feed  high,  and  lead  a  ledentary  life,  W  hen  this 
happens  to  a  perfon  but  once  in  a  fortnight,  or  a  month,  it  is  of  no 
great  confequence ;  but  when  it  happens  almofl  every  night,  it 
greatly  injures  ,tbe  health;  the  patients  look  pale  and  fickly.  In 
fome  the  eyes  become  weak  and  inflamed  ;  fometimes  they  are  affec¬ 
ted  with  violent  defluxions,  and  ufually,  at  laft,  are  circled  round 
with  a  livid  appearance  of  the  fkin.  The  diftemper  is  to  be  cured 
rather  by  a  change  of  life  than  by  medicines.  \Vhen  it  has  taken 
it’s  rife  from  high  diet  and  a  fedentary  life,  a  coarfer  food,  and  the 
ufe  of  exercife,  will  generally  cure  it ;  but  if  any  medicines  are  to 
be  given,  nitre  alone  will  do  more  than  almok  all  the  reft .  T  his 
may  be  taken  in  large  dofes,  a  fcruple  at  a  time,  with  very  little  li¬ 
quid  with  it,,  and  mult  be  continued  for  fome  time  at  night  going  to 
reft.  The  root  of  the  water-lily  is  greatly  recommended  by  fome  in 
this  cafe ;  and  by  others,  the  feeds  of  the  agnus  caftus  ;  but  it  is  very 
doubtful,  whether  they  have  either  of  them  any  effect.  Perfons 
fnbjca  to  this  difeafe  mint  never  take  any  ftimulating. purges,  and 
mult  avoid,  as  much  as  poffible,  all  violent  paflions  of  the  nunc I; 
and  though  exercife  is  recommended  in  moderation,  yet  it  this  be 
too  violent,  it  will  rather  increafe  the  diforder  than  do  any  thing  to¬ 
wards  it*s  cure.  •’!  .  - 

POLLUX,*  in  aflronomy,  the  hind  twin,  or  the  poflerior  part  of 
the  conftellation  Gemini.  Pollux  is  alfo  a  fixed  ftar  of  the  fecond 
magnitude,  in  the  conftellation  Gemini,  or  ihe  Twins. 

POLTROON,  or  Poltron,  a  coward,  or  daftard,  wanting 
courage  to  perform  any  thing  great  or  noble.  The  term  is  alfo  ap¬ 
plied  to  a  bird  of  prey  when  the  nails  and  talons  of  his  mild  toes  are 
cut  off,  wherein  his  chief  force  and  armour  lay  ;  in  order  to  intimi¬ 
date  him,  and  prevent  his  flying  at  great  game.  , 

POLVERINE,  in  commerce,  the  allies  of  the  herb  kali,  pre- 

ferved  for  the  life  of .  making  glafs.  .  , 

POLYADELPHIA,  in  botany,  a  clafs  of  plants,  the  eighteenth 
in  order,  whofe  ftamina  are  connected  together  at  their  bales  into 
feveral  feriefes.  The  plants  of  this  clafs  are  fubdivided  into  orders 
according  to  the  number  of  their  (lamina :  thus  the  polyadelphia ycn- 
tandria  contain  five  ftamina ;  and  th t  polyadtlphia  icofandria  art  po- 
lyandria  contain  twenty  or  more  (lamina.  , 

POLYANDRIA,  the  name  of  the  13th  clafs  of  plants  in  the 
Linnseau  fyflem  of  botany  ;  comprehending  fuch  plants  whofe  flow¬ 
ers  are  hermaphrodite,  and  furnifhed  with  many  ftamina,  or  male 
parts,  in  each  ;  thefe  always  exceed  the  number  of  so,  and  are  in- 
lerted  in  the  receptacle.  lo  this  clafs  belong  the  piony ,  ar  pur, 
aconite,  columbine,  hellebore,  with  feveral  other  genera  ;  tne  runs 
of  fome  of  them  are  of  a  poifonous  quality.  .  .  . 

POLYANTHEA,  a  collection  of  common  places,  in  alphabetical 

order,  for  the  ufe  of  orators,  preachers,  &c. 
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POLYANTHUS,  in  botany,  a  garden  flower  of  the  primrofe 
kind.  Th  is  plant  is  fometur.es  propagated  by  parting  the  roots; 
but  the  only  way  to  obtain  new  varieties,  is  from  feeds.  The  word 
polyanthus  alfo  denotes  any  plant  which  produces  many  flowers. 

POLYCHREST,  a  medicine  adapted  to  many  ufes  or  difeafes. 

POLYGAM1A,  in  botany,  the  twenty-third  clafs  of  plants,  com¬ 
prehending  three  orders,  viz.  momecla,  or  fuch  plants  as  have  the 
polygamy  on  the  fame  plant  ;  dioecia,  having  the  polygamy  on  two 
diftindt  plants ;  and  trioecia,  having  the  polygamy  on  three  diftinct 
plants. 

POLYGAMY,  a  plurality  of  wives  or  hufbands,  in  the  poffef- 
fion  of  one  man  or  woman,  at  the  fame  time.  Many  arguments 
have  been  offered  to  prove  the  unlawtulnefs  of  polygamy.  Major 
Grant  obferves,  that  the  males  and  females  brought  into  the  world 
are  nearly  on  a  balance,  only  abating  for  a  little  excefs  on  the  fide 
of  the  males,  to  make  up  for  the  extraordinary  expence  thereof  in 
war,  and  at  fea  :  whence  it  evidently  follows,  that  nature  only  in¬ 
tends  one  wife,  or  one  hufband,  for  the  fame  perfon  ;  fincc,  if  they 
have  more,  fome  others  muft  go  without  any  at  all.  Hence  he  con¬ 
cludes,  that  the  Chriftian  law,  which  prohibits  polygamy,  is  more 
agreeable  to  the  law  of  nature  than  the  Mahometan  ;  and  we  may 
add,  than  the  Jewifh  law,  which  tolerated  polygamy. 

Dr.  Percival  has  very  jtiflly  obferved,  that  the  practice  is  brutal, 
deftruCtive  to  friendfhip  and  moral  fentiment,  inconfiftent  with  one 
great  end  of  marriage,  the  education  of  children,  and  fubverfive  of 
the  natural  rights  ol  more  than  half  of  the  fpecies  :  befides,  it  is  in¬ 
jurious  to  population,  and,  therefore,  can  never  be  countenanced  or 
allowed  in  a  well  regulated  ftate ;  for,  though  the  number  of  fe¬ 
males  in  the  world  may  confiderably  exceed  the  number  of  males, 
yet  there  are  more  men  capable  of  propagating  their  fpecies  than 
women  capable  of  bearing  children  :  and  it  is  a  wrell  known  faCt, 
that  Armenia,  in  which  a  plurality  of  wives  is  not  allowed,  abounds 
more  with  inhabitants  than  any  other  province  of  the  Turkifh  em¬ 
pire. 

In  the  year  1780,  the  Rev.  Mr.  Madan  ptibliffied  a  treatife,  art¬ 
fully  vindicating  and  ftrongly  recommending  polygamy,  under  the  title 
of  “  Thelyphthora  ;  or  a  Treatife  on  Female  Ruin,  in  it’s  Caufes, 
Effects,  Confequences,  Prevention,  and  Remedy,”  &c.  Marriage, 
according  to  this  writer,  fimply  and  wholly  confifts  in  the  aCt  of 
perfonal  union,  or  aittus  coitus.  Adultery,  he  fays,  is  never  ufed  in 
the  facred  writings,  hut  to  denote  the  defilement  of  a  betrothed  or 
married  woman,  and  to  this  fenfe  he  reftri&s  the  ufe  qf  the  term  ; 
l'o  that  a  married  man,  in  his  opinion,  is  no  adulterer,  if  his  com¬ 
merce  with  the  fex  be  confined  to  fingle  women,  who  are  under  no 
obligations  by  efpotifals  or  marriage  to  other  men  :  but,  on  the  other 
hand,  the  woman  who  ffiould  dare  to  have  even  but  once  an  intrigue 
with  any  other  man  befides  her  hufband,  (let  him  have  as  many 
wives  as  Solomon),  would,  ipfo  fadto,  be  an  aduherefs,  and  ought, 
together  with  her  gallant,  to  be  punifhed  with  immediate  death. 
This,  he  boldly  fays,  is  the  law  of  God  :  and  on  this  foundation  lie 
limits  the  privilege  of  polygamy  to  the  man  ;  in  fupport  of  which  he 
refers  to  the  polygamous  'connections  of  the  patriarchs  and  faints  of 
the  Old  Teflament,  and  infers  the  lawfulnefs  of  their  praCtice  from 
the  bleftings  which  attended  it,  and  the  laws  which  were  inflituted 
to  regulate  and  fuperintend  it.  He  contends  for  the  lawfulnefs  of 
Chrifiians  having,  like  the  ancient  Jews,  more  wives  than  one  ;  and 
labours  much  to  reconcile  the  genius  of  the  evangelical  difpenfation 
to  an  arrangement  of  this  fort. 

But  when  we  refleCt,  that  the  primitive  inflitution  of  marriage  li¬ 
mited  it  to  one  man  and  one  woman  ;  that  this  inflitution  was  ad¬ 
hered  to  by  Noah  and  his  fons,  amidlt  the  degeneracy  of  the  age  in 
which  they  lived,  and  in  fpite  of  the  examples  of  polygamy,  which 
the  accurfed  race  of  Cain  had  introduced;  when  we  confider  how 
very  few  (comparatively  fpeaking)  the  examples  of  this  practice 
were  among  the  faithful  ;  how  much  it  brought  it’s  own  puniffi- 
ment  with  it ;  and  bow  dubious  and  equivocal  thofe  paffages  are 
in  which  it  appears  to  have  the  fanCtion  of  divine  approbation  ; 
when  to  thefe  reflections  we  add  another,  refpeCting  the  limited 
views  and  temporary  nature  of  the  more  ancient  difpenfations  and 
inflitutions  of  religion— —how  often  the  nnperfeCtions,  and  even  vices 
of  the  patriarchs,  and  people  of  God,  in  old  time,  are  recorded, 
without  any  exprefs  notification  of  their  criminality  how  much  is 
faid  to  bs  commanded,  which  our  reverence  for  the  holinefs  of  God 
and  his  law,  will  only  fuffer  us  to  fuppofe,  were,  for  wife  ends,  per¬ 
mitted _ how  frequently  the  meffengers  of  God  adapted  themielves 

to  the  genius  of  the  people  to  whom  they  were  fent,  and  the  circum- 
ftances  of  the  times  in  which  they  lived  ;  above  all,  when  we  con¬ 
sider  the  purity,  equity,  and  benevolence  of  the  Chriftian  law  ;  the 
explicit  declarations  of  our  Lord,  and  his  apoftle  Su  Paul,  refpect- 
ing  the  inflitution  of  marriage,  it’s  defign  and  limitation  ; — when 
we  refleCt  too  on  the  teftimony  of  the  moft  ancient  fathers,  who 
could  not  poffibly  be  ignorant  of  the  general  and  common  praChce 
of  the  apoftolic  church  ;  and,  finally,  when  to  thefe  confiderations 
we  add  thofe  which  are  founded  on  juftice  to  the  female  fex,  and  a.l 
the  regulations  of  domeftic  oeconomy  and  national  policy,  we 
wholly  condemn  the  revival  of  polygamy;,  and  thus  bear  our  hone.t 
teftimony  againft  the  leading  defign  of  this  dangerous  and  i!l-adviled 

P  By  the  laws  of  England,  polygamy,  or  bigamy,  which  fignifies  hav¬ 
ing  two  wives  or  hufbands,  is  made  felony,  except  in  t  e  ca  e  o 
ablence  beyond  the  feas  for  feven  years  ;  and  where  the  absent  perfon 
is  living  in  England,  Wales,  or  Scotland,  and  the  other  party  has  no¬ 
tice  of  it,  fuch  marrying  is  felony,  within  benefit  of  clergy. 

POLYGLOTT,  among  divines  and  critics,  chieflj  denotes  a 

bible  printed  in  feveral  languages.  •  ,  • 

The  full  polyglot!  bible  was  that  of  Cardinal  X.menes,  printed  in 
1517,  which  contains  the  Hebrew  test,  the  Chaldee  paraphrafeon 
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the  Pentateuch,  the  Greek  verfion  of  the  LXX.  and  the  ancient 
Latin  verfion.  After  this,  there  were  many  others,  as  the  bible  of 
Juftiniani,  bifliop  of  Nebio,  in  Hebrew,  Chaldee,  Greek,  Latin, 
and  Arabic;  the  Pfalter  by  John  Potken,  in  Hebrew,  Greek,  Ethi- 
opic,  and  Latin  ;  Plantin’s  polyglot t  bible,  in  Hebrew,  Chaldee, 
Greek,  and  Latin,  with  the  Syriac  verfion  of  the  New  Tefiament; 
M.  le  Jay’s  bible,  in  Hebrew,  Samaritan,  Chaldee,  Greek,  Syriac, 
Latin,  and  Arabic;  Walton’s  polyglott,  which  is  a  new  edition  of 
Le  Jay’s  polyglotty  more  correct, 'extenfive,  and  perfect,  with  feveral 
new  oriental  verfions,  and  a  large  collection  of  various  readings,  &c. 

POLYGON,  in  geometry,  a  figure  with  many  fides,  or  whofe 
perimeter  confiits  of  more  than  four  fides  at  leaft:  fuch  are  penta¬ 
gon,  hexagon,  heptagon,  &c.  See  the  articles  Pentagon,  Hex¬ 
agon,  &c. 

General  Prof’erties  of  Polygons.  Euclid  demonftrates  thefe  which 
follow:  1.  1  hat  every  polygon  may  be  divided  into  as  many  triangles 
as  it  hath  fides. 

This  is  done  by  affuming  a  point,  as  ?,  ( Plate  i68,/»-.  8,)  any 
where  within  the  polygon,  and  thence  drawing  lines  to  every  angle, 
f  a,  F  b,  F  c ,  F  d,  See. 

2.  The  angles  of  any  polygon,  taken  together,  make  twice  as  ma¬ 
ny  right  ones,  abating  four,  as  the  figure  hath  fides.  Thus,  if  the 
polygon  hath  five  fides,  the  double  of  that  is  10 ;  whence  fubtrading 
4,  there  remain  6  right  ones. 

3.  Every  polygon,  circumferibed  about  a  circle,  is  equal  to  a  rec- 
tangled  triangle,  one  of  whofe  legs  is  the  radius  of  the  circle,  and 
the  other  the  perimeter  or  fum  of  all  the  fides  of  the  polygon. 

Hence,  every  regular  polygon  is  equal  to  a  redangled  triangle,  one 
of  whofe  legs  is  the  perimeter  of  the  polygon ;  and  the  other,  a  per¬ 
pendicular  drawn  from  the  center  to  one  of  the  fides  of  the  polygon. 

Hence  alfo,  every  polygon,  circumferibed  about  a  circle,  is  bigger 
.than  it ;  and  every  polygon,  inferibed,  islefs  than  the  circle.  1  he 
fame,  likewife,  appears  hence,  that  the  thing  containing  is  ever 
greater  than  the  thing  contained.  Hence,  again,  the  perimeter  of 
every  polygon ,  circumferibed  about  a  circle,  is  greater  than  the  cir¬ 
cumference  of  that  circle  ;  and  the  perimeter  of  every  polygon  in¬ 
feribed,  lefs  :  whence  it  follows,  that  a  circle  is  equal  to  a  right- 
angled  triangle,  whofe  bafe  is  the  circumference  of  the  circle,  and 
it’s  height  the  radius  ;  fince  this  triangle  is  lefs  than  any  polygon  cir¬ 
cumferibed,  and  greater  than  any  inferibed. 

Nothing,  therefore,  is  wanting  to  the  quadrature  of  the  circle, 
but  to  find  a  right  line  equal  to  the  circumference  of  a  circle. 

To  find  the  area  of  a  regular  Polygon.  Multiply  a  fide  of  the 
polygon,  as  A  B,  by  half  the  number  of  the  fides,  e.  gr.  the  fide  of  a 
pentagon  by  2{/  Again,  multiply  the  produd  by  a  perpendicular 
let  fall  from  the  center  of  the  circumfcribing  circle  to  the  fide  AB  ; 
the  produd  is  the  area  required. 

Thus,  fuppofe  AB54;  and  half  the  number  of  fides  2\  ;  the  pro¬ 
dud  or  femiperimeter  is  135.  Suppofing  then  the  perpendicular 
F  H  29 ;  the  produd  of  thefe  two,  39 1 5,  is  the  area  of  the  pentagon 
required. 

To  find  the  area  of  an  irregular  Polygon,  or  trapezium.  Refolve 
it  into  triangles  ;  find  the  feveral  areas  of  the  feveral  triangles,  fee 
Triangle.  The  fum  of  thefe  is  the  area  of  the  polygon  required,. 

To  find  the  fum  of  all  the  angles  in  any  Polygon.  Multiply  the 
number  of  fides  by  1800 :  from  the  produd  fubtrad  360  ;  the  reT 
mainder  is  the  fum  required. 

Thus  in  a  pentagon,  180,  being  multiplied  by  5,  gives  900 ; 
whence  fubftra&ing  360*  there  remain  540 ;  the  fum  of  the  angles 
of  a  pentagon. 

Hence,  if  the  fum  found  be  divided  by  the  number  of  fides,  the 
quotient  will  be  the  angle  of  a  regular  polygon. 

Or,  the  fum  of  the  angles  is  more  fpeedily  found  thus  :  multiply 
180  by  a  number  lefs  by  two  than  the  number  of  fides  of  th  e  polygon-, 
the  produd  is  the  quantity  of  the  angles  required :  thus,  in  a  pen¬ 
tagon,  180  being  multiplied  by  3,  anumber  lefs  by  two  than  that  of 
it’s  fides,  the  produd  is  540,  the  quantity  of  angles  as  before. 

The  following  table  exhibits  the  fums  of  the  angles  in  all  redi- 
linear  -figures,  from  a  triangle  to  a  dodecagon  ;  and  is  of  good  ufc 
both  for  the  defcribing  of  regular  figures,  and  for  proving,  whether 
or  no  the  quantity  of  angles  have  been  truly  taken  with  an  inftru- 
ment. 


Num. 

Sides. 

Sum. 

Ang. 

Ang.  of 

Keg.  fig. 

Ang.  at 
thecenter. 

Num. 

Sides. 

Sum. 

Ang. 

Ang.  of 
Reg.  fig. 

Ang.  at 

thecenter. 

III. 

IV. 

V. 

VI. 

VII. 

180° 

360 

540 

720 

900 

6o° 

90 

108 

120 

ta8  43 'r 

120° 

90 

72 

60 

5i  3S' j 

VIII. 

IX. 

X. 

XI- 

XII. 

1080° 

1260 

1440 

1620 

1800 

*35° 

140 

144 

147  ^TT 
150 

45° 

40 

36 

32  43'iV 
3° 
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ference,  by  the  number  of  the  fides  in  each  polygon  ;  and  the  qui 
tients  are  the  angles  at  the  centers ;  the  angle  at  the  center  ful 
traded  from  180°  leaves  the  angle  at  the  circumference;  and  tl 
fum  of  the  angles  is  had  by  doubling  the  number  of  fides,  fubtrad 
ing  4  from  the  produd,  and  multiplying  the  remainder  by  90. 

To  inferibe  a  regular  Polygon  in  a  circle.  Divide  360  by  tl 
number  of  fidesin  the  polygon  required,  to  find  the  quantity  oft! 
angle  E  F  D.  Set  off  the  angle  at  the  center,  and  apply  the  choi 
thereof,  E  D,  to  the  periphery,  as  often  as  it  will  go.  Thus  wi 
the  polygon  be  inferibed  in  the  circle. 

To  circumfcribe  a  circle  about  a  regular  Polygon  :  or,  to  circun 
fcribe  a  regular  Polycon  about  a  circle.  Bifed  two  of  the  angles  < 
the  given  polygon  A  and  E,  by  the  right  lines  A  F  and  E  F,  concu 
ring  in  F ;  and  from. the  point  of  concourfe  with  the  radius  F  F  di 
fcribe  a  circle.  To  circumfcribe  a  polygon.  Sic.  divide  360  by  tl 
number  of  fides  required,  to  find?  Ft/;  which  fet  off  from  the  cents 


F,  and  draw  the  line  ed\  on  this  conftrud  the  polygon,  as  in  the 
following  problem.  See  the  article  Circumscribing. 

To  deferibe  any, given  regular  Polygon  on  a  given  line  E  D.  Find 
an  angle  of  the  polygon  in  the  table  ;  and  in  E  fet  offan  angle  equal 
to  it,  drawing  E  A=E  D.  Through  the  three  points,  AE  D,  de¬ 
feribe  a  dircle.  In  this  apply  the  given  right  line  as  often  as  it' will 
go.  Thus  will  the  required  figure  be  deferibed. 

To  inferibe  or  circumfcribe  a  regular  Polygon  trigonometrically 
Find  the  fine  of  the  arc  produced  by  dividing  the  femiperiphery 
180  by  the  number  of  fides  of  the  polygon  :  the  double  of  this  is  the 
chord  of  the  double  arc  ;  ahd  therefore  the  fide  A  E  to  be  inferibed 
in  the  circle.  If  then  the  radius  of  a  circle,  wherein,  e.  gr.  a  pen¬ 
tagon  is  to  be  inferibed,  be  given  in  any  certain  meafure,  e.  gr. 
345,  the  fide  of  the  pentagon  is  found  in  the  fame  meafure  by  the 
rule  of  three,  thus:  as  radius  1000  is  to  1x76,  fo  is  3450  to  4057 
the  fide  of  the  pentagon.  With  the  given  radius,  therefore,  de¬ 
feribe  a  circle  ;  and  therein  fet  off  the  Tide  of  the  polygon  as  often  as 
it  will  go ;  thus  will  a  polygon  be  inferibed  in  the  circle. 

To  fave  the  trouble  of  finding  the  ratio  of  the  fide  of  the  polygon 
to  radius,  by  the  canon  of  fines  ;  we  fhall  add  a  table  expreffmg  the 
fides  of  polygons  in  fuch  parts  Whereof  radius  contains  iooooopoo. 
In  pra&ice,  as  many  figures  are  cut  off  from  the  right  hand,  as  the 
circumftances  of  the  cafe  render  needlefs. 


Number 
of  Sides. 

Quantity  of 
Sides. 

Number 
of  Sides. 

Quantity  of 

Sides. 

III. 

IV. 

V. 

VI. 

VII. 

17320508 

14142135 

11755705 

10000000 

8677674 

VIII. 

IX. 

X. 

XI. 

XII. 

7653668 

6840402 

6180339 

5634651 

5176380 

Polygon,  to  deferibe  a  regular,  on  a  given  right  line,  and  to  cir¬ 
cumfcribe  a  circle  about  a  given  polygon,  trigonometrically.  Taking 
the  ratio  of  the  fide  to  the  radius  out  of  the  table,  find  the  radius  in 
the  fame  meafure  wherein  the  fide  is  given.  For  the  fide  and  radius 
being  had,  a  polygon  may  be  deferibed  by  the  laft  problem.  And  if 
with  the  interval  of  the  radius,  arcs  be  (truck  from  the  two  exJ 
tremes  of  the  given  line,  the  point  of  interfedtion  will  be  the  cen¬ 
ter  of  the  circumfcribing  circle. 

Polygon,  in  fortification,  denotes  the  figure  or  perimeter  of  a 
fortrefs,  or  fortified  place.  See  the  article  Fortification. 

Polygon,  exterior,  is  a  right  line  drawn  from  the  vertex  or  point 
of  a  bafiion,  to  the  vertex  or  point  of  the  next  adjacent  bastion. 
Such  is  the  line  C. F :  Plate  gi,  fig.  1. 

Polygon,  interior,  is  a  right  line  drawn  from  the  center  of  one 
bafiion  to  the  center  of  another.  Such  is  the  line  G  H. 

Polygons,  line  of ,  is  a  line  on  the  French  fe&ors,  containing 
the  homologous  fides  of  the  firft  nine  regular  polygons  inferibed  in 
the  fame  circle,  i.  e.  from  an  equilateral  triangle  to  a  dodecagon. 
See  the  article  Sector. 


Polygonal  numbers,  in  algebra,  is  the  fum  of  a  rank  of  num¬ 
bers  in  arithmetical  progreflion,  beginning  from  unity  :  thus  called 
becaufe  the  units,  of  which  it  confifts,  may  be  fo  difpofed  as  to  re- 
prefent  a  figure  of  feveral  equal  fides  and  angles. 

The  genefis  of  the  feveral  kinds  of  polygonal  numbers  from  the 
feveral  arithmetical  progrefiions,  may  be  conceived  from  the  follow- 
ing  examples : 


Arithmetical  progreflion 
Triangular  numbers  — 
Arithmetical  progrefiion 
Square  numbers  — 
Arithmetical  progreflion 
Pentagonal  numbers  — 
Arithmetical  progreflion 
Hexagonal  numbers  — 
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The  fide  of  a  l  olygonal  number,  is  the  number  of  terms  of  the 
arithmetical  progreflion  that  compofe  it :  and  the  number  of  angles 
is  that  which  (hews  how  many  angles  that  figure  has,  whence  the 
polygonal  number  takes  it’s  name. 

The  number  of  angles,  therefore,  in  triangular  numbers,  is  3, 
in  tetragonal  4,  in  pentagonal  5,  See.  Confequently  the  number  o( 
angles  exceeds  the  common  difference  of  terms,  by  two. 

To  find  a  Polygonal  number,  the  fide  and  number  ofi  it’s  angles 
being  given.  The  canon  is  this:  the  polygonal  number  is  the  femi- 
difference  of  the  faftums  of  the  fquare  of  the  fide  into  the  number 
of  angles  diminiflied  by  two  units  ;  and  of  the  fide  itfelf  into  the 
number  of  angles  diminiflied  by  four  units. 

The  fums  of  polygonal  numbers  collefted  in  the  fame  manner  as 
the  polygonal  numbers  themfelves  are,  out  of  arithmetical  progref- 
fions,  are  called  pyramidal  numbers. 

POLY  GRAM,  in  geometry ,  a  figure  confiftingof  many  lines. 

POL  YGRAPHY,  the  art  of  writing  in  various  unufual  manners 
or  cyphers ;  as  alfo  the  art  of  decyphering. 

POLYPE,  or  Polypus,  in  zoology,  a  fmall  frelh-water  infetf, 
of  a  cylindric  figure,  but  variable,  with  very  long  tentacula.  See 
Plate  68. 

1  here  is  fcarce  an  animal  in  the  world  more  difficult  to  deferibe 
than  this  furprifing  infeft  ;  it  varies  it’s  whole  figure  at  pleafure, 
and  is  frequently  found  befet  with  young  in  fuefi  a  manner  as  to  ap¬ 
pear  ramofe  and  divaricated;  thefe  young  ones  adhering  to  it  in 
luch  a  manner  as  to  appear  parts  of  it’s  body. 

When  fimplc,  and  in  a  moderate  date  as  to  contraftion  or  dila¬ 
tation,  it  is  oblong,  (lender,  pellucid,  and  of  a  pale-reddilh  colour : 
it’s  body  is  fomewhat  fmaller  towards  the  tail,  by  which  it  affixes 
itfelf  to  fome  folid  body  ;  and  larger  towards  the  other  extremity, 
where  it  has  a  large  opening,  which  is  the  mouth,  around  which  are 
the  tentacula,  which  are  eight  in  number,  and  one  ufually  extended 
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to  about  half  the  length  of  it’s  body.  By  means  of  it’s  tentacula,  or 
arms,  as  they  are  commonly  called,  expanded  into  a  circle  of  more 
than  half  a  foot  diameter,  the  creature  feels  every  thing  that  can  ferve 
it  for  food  ;  and  feizing  the  prey  with  one  of  them,  calls  in  the  af- 
fiftance  of  the  others,  if  neceffary,  to  condudt  it  to  it’s  mouth. 

The  produdlion  of  it’s  young  is  different  from  the  common  courfe 
of  nature  in  other  animals  ;  for  the  young  one  ilfues  from  the  fide  of 
it’s  parent  in  the  form  of  a  fmall  pimple,  which  lengthening  every 
hour,  becomes,  in  about  two  days,  a  perfect  animal,  and  drops  from 
off  it’sparerttto  fhift  for  itfelf;  but  before  it  does  this,  it  has  often 
another  growing  from  it’s  fide  ;  and  fometimes  a  third  from  it, even 
before  the  firft  is  feparated  from  it’s  parent ;  and  what  is  very  extra¬ 
ordinary  is,  that  there  has  never  yet  been  difcovered  among  them  any 
diftindtion  of  fex,  or  appearance  of  copulation  ;  every  individual  of 
the  whole  fpecies  being  prolific,  and  that  as  much  if  kept  feparate, 
as  if  fufFefed  to  live  among  others.  But  what  is  even  (fill  more  fur- 
priling,  is,  the  reproduction  of  it’s  feveraLparts  when  cut  off;  for 
•when  cut  into  a  number  of  feparate  pieces,  it  becomes  in  a  day  or 
two  fo.many  diftindl  and  feparate  animals  ;  each  piece  having  the 
property  of  producing  a  head  and  tail,  and  the  other  organs  neceflarv 
for  life,  and  all  the  anirtial  functions.  There  are  feveral  other  fpe¬ 
cies  of  this  animal,  moft  of  which  are  found  in  our  ditches. 

The  clujler'  polype  is  found  on  feveral  of  the  water-plants,  and  on 
Other  fubftances,  as  (ticks,  boards,  and  the  like,  accidentally  fallen 
into  the  water,  a  whitith  fubftance  that  at  firft  fight  appears  to  be  on¬ 
ly  a  fort  of  mouldinefs  but  if  the  bodies  on  which  this  is  found  be 
put  into  a  veffel  of  clear  water,  and  the  matter  obferved  with  a  mag¬ 
nifying  glafs,  it  is  foon  feen  that  this  whitifti  fubftance  is  really  a 
vaftnumberof  fmall  animals,  which  arealmoft  continually  inmotion. 
When  this  is  brought  before  the  microfcope,  the  form  and  ftruCture 
of  the  creatures  are  very  evidently  diftinguifhed,  and  they  are  found 
to  be  minute  roundifh  creatures,  feverally  affixed  to  the  end  of  a  fort 
of  (tern  or  tail ;  and  many  of  the  ftems  are  fo  interwoven  and  united 
together,  that  they  form  clujiers,  which  have  occafioned  the  name  of 
a  clujler  polype  to  be  given  to  the  animal,  though  in  itfelf  it  is  really 
and  properly  fingle  from'  the  beginning.  There  are  feveral  fpecies 
of  polype  of  this  minute  kind,  that  clujler  themfelves  in  this  manner 
together ;  and  according  to  thefe.and  other  circumftances,  the  clujiers 
are  found  larger  or  fmaller,  and  more  or  lefs  complex. 

The  fmaller  clujiers  lhould  always  be  chofen  for  obfervation,  as 
in  the  larger  the  bodies  of  the  feveral  animals  that  compofe  them 
are  apt  to  hide  andobfeure  one  another;  but  the  moft  beautiful  and 
accurate  of  all  obfervations  is  to  be  formed  when  they  are  fingle,  as 
they  are  fometimes  found  ;  and  this  is  the  only  opportunity  of  fee¬ 
ing  diftinftly  in  what  manner  the  clujiers  are  formed.  One  of  thefe 
fingle  animals  is  not  in  length  above  the  240th  part  of  an  inch,  and 
is  of  a  fhape  nearly  refembling  that  of  a  bell :  the  anterior  part  of 
this  generally  appears  open  when  it  prefents  itfelf  properly  ;  and  the 
pofterior  part  is  fixed  to  the  ftem  or  pedicle,  by  the  other  extremity 
of  which  the  creature  faftens  itfelf  to  any  folid  body  that  it  meets 
with.  See  Plate  68. 

To  thofe  above-deferibed,  we  may  add  the  funnel  polype ,  which  is 
long  and  hollow',  and  very  wide  at  the  anterior  end,  refembling  a 
funnel.  Thefe  little  animals  ate  of  the  fame  fpecies,  a  green,  a 
blue,  and  a  white  one :  they  are  all  too  minute  for  the  obfervation 
of  the  naked  eye,  and  muft  be  viewed  with  great  caution,  and  in 
different  direftions  and  attitudes,  before  their  true  form  can  be  dif¬ 
covered* 

The  manner  of  thefe  creatures  propagating  themfelves  is  very 
amazing;  they  do  it  by  dividing  their  own  body  into  two;  but  this 
is  not  done  longitudinally,  as  in  the  cXuPizr-polypes,  nor  tranfveriely, 
but  diagonally  from  the’ edge  of  the  head  to  the  oppofite  edge  of  the 
tail ;  fo  that  of  the  two  thus  formed  out  of  one,  the  one  has  a  head  and 
no  tail,  the  other  a  tail  and  no  head  ;  but  thefe  deficiencies  are  foon 
made  up,  and  the  head  foon  grows  out  of  one,  and  the  tail  out  of 
fhe  other. 

The  mznne  polype  is  different  in  form  from  the  frefh-water  polype , 
but  is  nourifhed,  increafes,  and  may  be  propagated  after  the  fame 
manner. 

POLYPETALOUS,  among  botanifts,  an  epithet  applied  to  fuch 
flowers  asconfiftof  feveral  petals,  or  flower-leaves. 

POLYPHEMUS,  in  mythology,  the  moft  celebrated  and  moft 
terrible  of  the  Cyclopes. 

,  POLYPTOTON,  in  rhetoric,  a  figure  wherein  the  fame  wore 
is  repeated  in  different  cafes,  genders,  or  numbers,  i.  e.  with  dif¬ 
ferent  terminations. 

A  polyptoton  ftill  the  fame  word  places, 

If  fettle  requires  it,  in  two  different  cafes. 

E.  gr.  Foot  to  foot,  hand  to  hand,  face  to  face. 

POLYPODY,  in  botany,  a  pbnt  with  long  leaves  iffuingfrom 
the  root,  divided  on  both  fides,  down  to  the  rib,  -  into  a  number  of 
oblong  fegments  broadeft  at  the  bafe  :  it  has  no  ftalk,  or  manifeft 
flower ;  the  feeds  are  of  a  fine  duft,  lying  on  the  backs  of  the  leaves, 
in  roundifh  fpecks,  which  are  difpofed  in  rows  parallel  to  the  rib. 
POLYPUS,  in  medicine;  See  the  article  Ozena. 

Polypus  forceps ,  in  lurgery  :  fee  a  defeription  of  it  in  Plate  128, 

fie.  14.  '  -  ... 

POLYSCOPE,’  a  multiplying  glafs  :  called  alfo  polyhedron. 
POLYSPERMOUS,  in  botany,  denotes  fuch  plants  as  have 
more  than  four  feeds  fucceeding  each  flower,  without  any  certain 
order  of  number.  Polyfpermous  herbs  are  fubdivided  into,  1.  fuch  as 
have  a  calyx  or  perianthum  ;  and,  2.  into  fuch  as  have  none. 

POLYSYLLABLE,  in  grammar,  a  word  confiding  of  more  than 
three  fyllables.  When  a  word  confifts  of  one,  two,  or  three  fyllables, 

it  is  called  monofvllnble,  diffyllab'.e,  or  trifyllable. 

POLYSYNDETON,  a  figure  in  rhetoric,  confiding  of  a  fuper- 
abundance  of  conjundlions  copulative. 


In  polyfyndeton,  conjundlions  flow, 

And  ev’ry  word  ft’s  cop’latiye  muft  fhew: 

E-  gr.  Fear  and  joy,  and  hatred  and  love,  feize  the  minds  by  turns. 

POLYTHEISM,  the  dodlrine  and  belief  of  a  plurality  of  gods. 
POLY  l'RICH  U  M,  golden  maiden-hair,  in  botany,  a  genus  of 
modes  in  the  clafs  of  cryptogamia  ;  they  confift  of  (talks,  furnifhed 
with  leaves,  and  producing  feparate  pedicles  fiipporting  capfules  ; 
the  pedicles  always  grow  out  of  the  extremities  of  the  (talks  ;  the 
calyptra  are  hairy  ;  and  the  leaves  in  fome  fpecies  are  rigid  ;  in 
others,  fofr.  -  . 

POM  ADA,  an  cxercife  of  vaulting  the  wooden  horfe/by  laying 
one  hand  over  the  pommel  of  thcfaddle. 

POMA  l  UM,  an  ointment  made  thus :  Take  offrefh  hog’s  lard, 
and  beat  it  into  cream  with  rofe  water,  and  feent  it  with  oil  of  le¬ 
mons,  rhyme,  or  the  like.  Pomatums  are  alfo  occafionally  perfumed 
with  the  odours  of  jeffamines,  oranges,  jonquils,  tuberofes,  &c. 
l'hev  are  principally  ufed  for  pimples,  and  foulncffes  of  the  fkin. 

The  pomatum  of  the  London  Difpenfatory  is  formed  by  beating 
tried,  or  purified  lard  with  rofe-water,  in  the  proportion  of  three 
ounces  of  the  water  to  two  pounds  of  the  lard,  till  they  are  well 
mixed  ;  then  melting  it  over  a  gentle  fire,  and  after  it  ha?  flood  for 
a  little  while,  that  the  watery  part  may  fettle,  pouring  ofF the  lard, 
and  inceffanrly  ftirring  and  beating  it  about  till  it  grows  cold,  fo  as 
to  reduce  it  into  a  light  yielding  nrafs  ;  and  afterwards  adding  fo 
much  effence  of  lemons  as  will  be  fufficient  to  give  a  grateful  fmeil. 
Some  feent  it  with  oil  of  rhodium  ;  and  prcvioully  digeft  the  lard 
for  ten  days  with  common  water,  renewing  the  water  every  day,  a 
procefs  which  does  not  appear  to  be  of  much  ufe.  The  ointments 
may  be  tinged  of  a  fine  red  colour,  for  lip-falves,  by  a  proper  addi¬ 
tion  of  alkanet  root. 

POMGR AN  ATE,  ww/tti  punica,  a  medicinal  fruit  like  an  apple 
or  quince,  full  of  feeds  inclofed  within  a  reddifli  pulp,  containing 
either  a  fweet  vinous  juice,  or  one  more  acid  and  acerb.  Pomgra- 
nates  grow  in  Spain,  Italy,  and  many  other  countries,  and  flower  ini 
J  une,  and  the  fruit  is  ripe  in  September.  Of  the  kernels  are  made 
fyrupsand  conferves;  and  the  peel,  which  is  called  malicorium, 
reckoned  very  aftringent,  is  an  ingredient  in  feveral  remedies,  and 
ptifans,  for  dyfenteries,  diarrhoeas,  lienteries,  hemorrhages,  and  re¬ 
laxations  of  the  gums. 

POMME',  or  Pommette/,  in  heraldry,  is  a  crofs  with  one  of 
more  bails  or  knobs  at  each  end.  /  . 

POMMEL,  in  the  manege,  a  piece  of  brafs,  or  other  mattef,  at 
the  top  and  in  the  middle  of  the  faddle-bow. 

Pommel  is  alfo  a  round  ball  of  (ilvcr,  fteel,  or  the  like,  fixed  at 
the  end  of  the  guard,  orgrafp  of  afword,  to  ferve,  in  fome  meafiire, 
as  a  counterpoife. 

POMPHOLYX,  in  pharmacy,  a  bubble  excited  in  a  liquid  fub¬ 
ftance  by  l'ome  flatulent  fpirit  or  air  contained  therein.  This  name 
s  given  to  the  matter  which  is  found  adhering  to  the  covers  of  the 
crucibles,  &c.  in  the  form  of  thin  crufts  or  light  downy  powder,  of 
a  white  or  whirilh  yellow  colour,  and  is  the  produce  of  Zinc,  which 
fublimes  from  the  lapts  Oalarmnaris  in  making  of  brafs. ‘  It  is  alfo 
called  nihil  album,  or  whire  tutty,  and  is  eiteemed  deterfive  and  de- 
liccative,  though  only  applied  externally. 

PONE,  in  law,  a  writ,  whereby  a  caufe  depending  in  an  infe¬ 
rior  court,  is  removed  into  the  king’s  bench,  or  common-pleas.' 

PONIARD,  a  little  pointed  dagger,  very  fharp-edged  ;  it  is  now 
little  ufed,  except  by  affaflins. 

PONS  varoli,  01  varolii ,  or  Pons  cerebri,  in  anatomy,  the  upper 
part  of  a  dudl  tn  the  third  ventricle  of  the  brain,  fifuate  in  the  cere¬ 
bellum,  and  leading  to  the  infundibulum.  See  Plate  147,  fig.  5, 
Hit.  gg. 

BONY  AGE,  pontagium,  a  contribution  towards  the  maintenance, 
repairing,  and  rebuilding,  of  bridges. 

PONTLEV1S,  in  the  manege,  a  diforderly  refilling  aftioii  of  a 
horfe,  in  difobedience  to  his  rider  ;  in  which  he  rears  up  feveral 
times,  and  rifes  fo  upon  his  hind  legs,  that  he  is  in  danger  of  com¬ 
ing  over.  It  is  cured  by  clapping  (purs  fmartly  to  him,  as  the  fore¬ 
feet  arc  returning  to  the  ground.  •  ‘  r 

PONTOON,  a  low  flat  veffel,  refembling  a  lighter  or  barge  of 
burthen,  and  furniftied  with  cranes,  capfterns,  tackles,  and  other 
machinery,  neceffary  for  careening  (hips  of  all  fizes.  Thefe  are 
very  common  in  the  principal  ports  of  the  Mediterranean,  but  rarely 
ufed  in  the  northern  parts  of  Europe. 

Pontoon,  or  Ponton,  a  kind  of  flat-bottomed  boat,  whofe  car- 
cafs-  of  wood  is  lined  within  and  without  with  tin.  Our  pontoons  are 
twenty-one  feet  long,  nearly  five  feet  broad,  and  two  feet  inch 
deep  within. 

Pontoon -bridge  is  made  of  pontoons  flipped  into  the  Water,  and 
placed  about  five  or  fix  feet  afunder ;  each  faftened  with  an  anchor, 
when  the  river  has  a  ftrong  current,  or  to  a  (trongrope,  that  paffes 
acrofs  the  river,  and  runs  through  the  rings  of  the  pontoons.  Each 
boat  has  an  anchor,  cable,  baulks,  and  chefts.  The  baulks  are 
about  five  or  fix  inches  fquaTe,  and  twenty-one  feet  long,  'l'he 
chefts  are  boards  joined  together  by  wooden  bars,  about  three  feet 
broad,  and  twelve  feet  long.  The  baulks  are  laWacrofs  the  /<w- 
toons  at  fome  diftance  from  one  another,  and  the  chefts  upon  them 
joined  clofe.  When  feveral  of  thefe  are  thus  ednnedted,  they  form 
one  firm,  uniform  bridge,  by  means  of  which  a  train  of  artillery, 
cavalry,  infantry,  &c.  may  pafs  over  a  river,  arm  of  the  fea,  &c. 
Bridges  are  fometimes  fotmed  of  empty  cafks  or  barrels,  that  fup- 
port  baulks  and  planks. 

POOL,  is  properly  a  refervoir  of  water  fupplred  with  fprings, 
and  difeharging  the  overplus  by  fluices,  defenders, -wlrcsj  and  other 
esufewsys* 

POOP  jpuppis,  the  ftern  of  a'  fhip,  or  the  higheft,'  uppermoft,  and 
hinderpartof  the  (hip’s  hull.  See  Plate  425,  fig.  2,  lit.  B. 
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To  have  the  wind  \wpdop,  is  to  have  it  behind  or  favourable. 

POOPING,  denotes  that  very  dangerous  (hock  of  a  high  and 
heavy  fea  upon  the  ftern  or  quarter  of  a  lhip,  when  Hie  feuds  before 
the  wind  in  a  temped. 

POOR,  in  law,  an  appellation  given  to  all  perfons  who  are  in  fo 
low  and  mean  a  condition,  as  that  they  either  are,  or  may  become,  a 
burden  to  a  pari (h. 

Hence,  under  the  term  poor  may  be  included  thofe  who  are  fo 
through  impotency  ;  as  the  aged,  the  blind,  the  lame,  the  fatherlefs 
and  motherlefs,  perfons  labouring  under  ficknefs,  or  who  are  ideots, 
lunatics,  &c.  for  all  whom  the  overfeers  of  the  poor  are  obliged  to 
provide. 

There  is  alfo  another  kind  of  poor,  on  account  of  cafualties  and 
misfortunes  :  as  decayed  houfe-keepers,  and  thofe  who  have  been 
ruined  either  by  fire,  water,  robbery,  or  lolfes  in  trade,  &c.  all  of 
whom,  being  able,  are  to  be  fet  to  work,  and  othervvife  relieved  by 
the  parilh  ;  and  it  is  the  fame  with  refpedt  to  poor  perfons  over¬ 
charged  with  children,  difabled  labourers,  &c.  As  for  vagabonds, 
ftrumpets,  and  other  thriftlefs  forts  of  poor,  they  may  and  ought  to 
be  fent  to  houfes  ol  correction,  and  put  to  hard  labour,  whereby  they 
may  be  maintained  :  yet  if  even  thefe  fall  lick  there,  or  theirwork 
is  not  fuificient  to  maintain  them,  in  that  cafe  there  muft  be  an  allow¬ 
ance  by  the  overfeers  for  their  fiipport. 

Before  the  reign  of  queen  Elizabeth,  we  had  few  or  no  laws  for 
the  relief  of  the  poor  of  this  kingdom  ;  but  then  a  ftatute  was  made, 
enacting,  that  the  churchwardens  of  every  parifli,  and  two  or  more 
houfholders,  are  to  be  nominated  and  appointed  yearly  in  Eafter 
week  by  two  juftices  of  the  peace,  as  overfeers  of  the  poor ;  which 
faid  overfeers  lhall  meet  once  a  month  at  the  parifh  church,  there 
to  confider  of  proper  ways  to  relieve  the  poor,  &c.  And  with  the 
alfent  of  the  juftices  they  may  make  a  rate  on  every  inhabitant  of 
the  parifh,  and  occupier  of  lands,  houfes,  tithes,  as  alfo  a  perfonal 
eftate,  to  raife  a  ftock  for  employing  of  the  poor ,  relieving  the  im¬ 
potent,  and  others  not  able  to  work,  the  placing  poor  children  out 
apprentices,  and  erecting  cottages  for  poor  perfons,  &c.  The  over¬ 
feers  are  likewife  to  give  a  true  account  to  two  juftices  within  four 
days  after  the  end  of  the  year,  or  forfeit  20  s.  and  where  thefe  officers 
are  not  appointed,  the  juftices  incur  five  pounds  penalty,  43  Eliz. 
c.  2.  By  this  ftatute  the  father  or  grandfather,  and  mother  or 
grandmother,  or  even  children  of  poor  impotent  perfons,  where  they 
are  of  ability,  are  obliged  to  relieve  fuch  poor,  according  to  fuch  rates 
as  juftices  of  peace  in  their  feffions  fliall  appoint,  under  a  penalty  of  2or. 
a  month  for  every  failure  therein. 

It  has  been  adjudged,  that  a  grandfather  or  father-in-law,  that  is 
married  to  the  grandmother,  or  mother,  is  within  this  ftatute;  and 
it  the  father  ot  any  children  leaves  the  parifh,  and  there  is  a  grand¬ 
father  to  be  found,  in  cafe  he  is  able  to  do  it,  it  is  laid,  he  lhall  be 
chargeable  with  keeping  of  the  children,  and  not  the  parifh  where 
they  are. 

By  a  late  aft,  the  churchw  ardens  and  overfeers  of  the  poor,  where  a 
wife  or  child  is  left  upon  a  parilh,  by  perfons  who  have  eftatts  or  effects 
which  might  maintain  them,  on  a  warrant  of  two  juftices,  may  feize 
the  goods  and  receive  the  rents  of  the  hulhand  or  fathor,  in  order  to 
liipport  fuch  wife  or  child.  5  Geo.  I.  c.  H. 

Every  parifh  is  generally  to  keep  and  maintain  it's  own  poor;  and  in 
cafe  any  poor  perfons  demand  relief,  that  are  not  parifhioners,  they 
ought  to  be  removed  to  their  proper  parifhes,  and  thereto  be  relievfed  ; 
for  that  parifh  the  poor  were  laft  legally  fettled  at,  is  deemed  the  place 
that  lhall  provide  for  them.  And  where  the  perfons  are  removed, by 
warrant  or  order  of  juftices  of  peace,  they  lhall  be  received  by  the 
churchwardens  and  overfeers  whither  fent,  on  pain  of  forfeiting-  five 
pbutids  to  the  poor  of  the  parifh  whence  conveyed,  to  be  levied  by  dif- 
trefs  and  fale  of  goods,  Sec.  Neverthelefs  a  Tick  perfon  fhoukl  not 
be  fent  out  of  the  parifh  where  he  is,  fo  as  farther  to  endanger  his 
health  ;  in  which  cafe,  if  the  juftices  grant  a  warrant  to  remove  him, 
it  will  be  a  mifdemeanor  in  fuch  juftices. 

As  to  the  fettlement,  which  unities  poor  perfons  to  relief,  it  is 
acq  uired  feveral  ways,  viz.  on  account  of  birth,  in  the  cafe  of  baftards, 
vagrants,  <Src.  by  continuance  for  forty  days  in  a  parifh,  after  public 
notice  given  to  overfeers,  &c.  or  coming  into  a  parifli  and  renting  ten 
pounds  a  year  eftate,  or  executing  any  public  annual  office,  paying  a 
lhare  to  the  parifh  taxes.  Sec.  Alio  fervants  acquire  this  title,  "by 
ierving  a  year  in  any  parifli ;  and  perfons  bound  ‘apprentices  :  and 
though  a  perfon  be  only  a  lodger,  it  is  held,  that  his  fervant  may  gain 
a  fettlement  by  ferving  a  year  in  any  parifh. 

The  wife  of  a  perfon  is  to  be  fent  to,  and  fettled  with  her  hufband, 
even  though  lie  ihould  be  only  a  fervant;  and  as  generally  all  chil¬ 
dren  are  to  their  parents.  It  is  however  provided,  that  poor  perfons 
fhall  have  the  liberty  to  go  to  any  parifh,  by  virtue  of  a  certificate 
from  churchwardens  and  overfeers,  attefted  by  two  witnefles,  and 
fubferibed  by  two  juftices  of  peace,  ow-ning  them  to  be  parifhioners; 
and  likewife- agreeing,  when  they  become  chargeable,  to  receive  them 
again. 

It  is  alfo  ordained,  that  there  fhall  be  kept  in  every  parifh  a  book, 
wherein  the  names  of  all  fuch  perfons,  as  receive  any  relief,  fhall  be 
regiftered,  w'ith  the  occafion  thereof ;  and  the  parifhioners  are  once 
a  year,  or  oftener,  to  have  a  meeting  for  that  purpofe,  when  the  faid 
hft  fhalk.be  examined  into,  by  calling  over  the  perfons,  and  inquiring 
into  the  reafons  why  they  are  relieved  ;  and  at  this  time  a  new  lilt 
muft  be  made  of  thofe  thought  fit  to  be  allowed  to  receive  charity  ; 
and  the  perfons  thus  receiving  relief,  ought  to  wear  badges  on  their 
right  ftiotilders,  alfo  no  others  fhall  have  any  benefit,  unlefs  by  order 
under  the  hand  of  one  juftice,  &:c.  3  &  4  W.  &  M.  c.  u.  And  no 
juftice  of  peace  fhall  make  any  fuch  orderin  behalf  of  any  poor  perfon, 
till  oath  is  made  of  reafonable  caufe  for  it,  and  that  he  was  refuted 
to  be  relieved  by  the  overfeers,  &c.  And  fuch  perfon  fliall  be  re- 
giftered  in  the  parifh  books  as  other  poor ;  nor  may  churchwardens 
and  overfeers  bring  io  the  parifli  account  any  money  given  to  poor 
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perfons,  except  on  hidden  and  emergent  occafions,  who  are  not  re¬ 
giftered,  on  pain  of  five  pounds.  The  churchwardens  and  overfeers 
of  parifhes  are  impowered  to  purchafe  or  hire  houfes,  and  contract; 
with  perfons,  to  maintain  the  poor,  &c.  who.  refuting  to  be  fo  kept, 
fliall  be  flruck  out  of  the  parifh  books,  &c.  9  Geo.  I.  cap.  7.  See 
3  Geo.  1 1.  c.  29. 

POPE,  papa,  i.  e.  univerfal  father,  thebiffiopof  Rome;  being 
the  head  or  patriarch  of  the  Roman  catholic  church. 

The  fpiritual  monarchy  of  Rome  fprung  up  foon  after  the  declen- 
fion  of  the  Roman  empire  ;  and  the  power  of  the  pop e  has  advanced 
by  flow  degrees  to  that  plenitude  in  which  it  has  been  exercifed  in 
later  times. 

About  the  clofe  of  the  fourth  century,  the  bifliop  of  Rome  fur- 
pafled  all  his  brethren  inthe  magnificence  andfplendorof  the  church 
over  which  he  prefided;  in  the  riches  of  his  revenue  and  pofleffions; 
in  the  number  and  variety  of  his  minifters;  in  his  credit  with  the 
people,  and  in  his  fumptuous  and  fplendid  manner  of  living.  Ne¬ 
verthelefs  it  is  certain,  that  at  this  time  the  bifhops  of  that  city  had 
not  acquired  the  pre-eminence  of  power  and  jurifdiction  in  the 
church,  which  they  afterwards  enjoyed. 

The  incurfions  and  triumphs  of  the  barbarians  contributed  to  the 
advancement  of  the  papal  power;  for  the  kings,  who  penetrated 
into  the  empire,  when  they  perceived  the  fubjection  of  the  multitude 
to  the  bifhops,  and  the  dependence  of  the  bilhops  upon  the  Roman 
pontif,  refolved  to  reconcile  this  ghoftly  ruler  to  their  interefts,  by 
loading  him  with  various  kinds  of  honours  and  benefits.  However, 
the  Africans  could  not  be  prevailed  upon,  by  threats  or  promifes, 
to  fubmit  the  decifion  of  their  controverfies,  and  the  determination  ‘ 
of  their  caufes,  to  the  popifti  tribunal. 

The  Roman  pontifs  availed  themfelvesof  various  circumftances 
that  occurred  to  promote  an  opinion,  that  the  bilhop  of  Rome  was 
conftituted,  by  Jefus  d  rift,  fupreme  legiflator  and  judge  of  the 
church  univerfal  ;  and  that,  therefore,  the  bilhops  derived  all  their 
authority  from  the  Roman  pontif,.  and  that  the  councils  could  nor 
determine  any  thing  without  his  permiffion  and  confent.  They  had 
alfo  recourfe  to  forged  memorials,  acts  of  councils,  and  epiftles,  in 
order  to  eftablifli  their  claims  to  fupremacy.  The  moil  notorious 
forgeries  of  this  kind  were  the  decretal  epiftles,  compiled  by  an 
obicurc  writer,  but  aferibed,  in  order  to  give  them  credit,  to  lfidore, 
bilhop  of  Seville.  In  the  tenth  century  a  novel  doctrine  was  propa¬ 
gated  by  Come  mercenary  and  incerefted  prelates,  who  publicly 
maintained,  that  the  Roman  pontifs  were  not  only  bifhops  of 
Rome,  but  of  the  whole  world  ;  and  that  their  authority,  though 
divine  in  it’s  origin,  was  conveyed  to  them  by  St.  Peter,  the  prince 
of  the  apoftles.  Gregory  VII.  and  Alexander  III.  with  their  fuc- 
ceflbrs,  not.only  ufurped  the  defpotic  government  of  the  church,  but 
claimed  the  empire  of  the  world,  and  thought  of  nothing  lefs  than 
fubjefting  the  kings  and  princes  of  the  earth  to  their  lordly  feeptre. 
In  Afia  and  Europe  they  alfo  difpofed  of  crowns  and  feeptres  with 
the  moft  wanton  ambition. 

The  crusades  of  the  eleventh  century  very  much  contributed 
to  the  augmentation  of  the  influence  and  authority  of  the  Roman 
pontifs  ;  fo  that  towards  the  clofe  of  this  century  they  feern  to  have 
attained  the  zenith  of  their  dominion. 

It  is  well  known,  that  when  the  authority  of  the  pope  declined  in 
Europe,  he  fought  to  extend  the  limits  of  his  fpiritual  dominion  to 
other  parts  of  the  globe,  and  for  this  purpofe  deputed  miffionaries  to 
gain  profelytes.  And  a  new  order  was  formed,  that  became  after¬ 
wards  fo  famous,  under  the  appellation  of  Jesuits,  in  order  to 
preferve  thofe  parts  of  the  papal  dominions,  that,  remained  yet  intire, 
and  to  augment  them  by  new  accclfions.  The  fate  of  this  fraternity 
is  well  known  ;  and  many  circumftances  feem  to  concur  in  different 
countries,  hitherto  devoted  to  the  fee  of  Rome,  that  are  likely  to  re¬ 
duce  within  very  narrow  limits  the  fpiritual  jurifdiclion  and  domi- 
r  nion  of  the  pope. 

POPEDOM,  or  Papacy,  the  office  or  jurifdi&ion  of  the  pope. 

1  POPERY,  in  ccclefiaftieal  hiftory,  comprehends  the  religious 
doctrines  and  practices  of  the  church  of  Rome. 

Some  of  the  principal  articles  adopted  and  maintained  by  the  ad* 
herents  to  popery  are,  that  the  church  of  Rome  is  the  catholic  church  j 
the  mother  and  miltrefs  of  all  churches ;  that  the  pope. is  the  vicar 
of  Chrift,  fucccftbrof  St.  Peter,  and  the  fupreme  pallor  over  all  the 
world.  And  they  likewife  affert  hisdominion  over  temporal pfinces ; 
pretending  that  he  may  over-rule what  they  command  ;  excommu¬ 
nicate  and  depofe  them,  if  they  contradict  his  commands  ;  and  ab- 
folve  their  fubjects  from  allegiance,  and  exempt  the  clergy  from 
their  jurifdiction. 

This  corrupt  church  alfo  lays  a  claim  to  infallibility,  contrary  to 
the  authority  of  feripture,  the  nature  df  true  religion,  and  the  obli¬ 
gations  of  it’s  profdlors  ;  to  which  yve; may  add,  their  feven  facra- 
tnentsof  baptifm,  confeffion,  euchafift,  penance,  extreme  unction, 
orders,  and  matrimony  ;  their  abfurd  doftrines  of  tranfubftantiation, 
fattsfaftion  for  fir)  by  affliftions,  &c.  &c.  To  the  errors  above- 
mentioned,  we  fliall  only  fubjoin,  that  the  church  of  Rome  main¬ 
tains,  that  unw  ritten  traditions  ought  to  be  added  to  the  holy  Scrip¬ 
tures,  in  order  to  fupply  their  defeif,.  and  regarded  as  of  equal  au¬ 
thority  ;  that  the  books  of  the  apocrypha  are  canonical  feriptyre; 
that  the  vulgate>edition  of  the  bible  is  to  be  deemed  as  authentic; 
andihat  the  Scriptures  are  to  be  received  and  interpreted  according 
to  that  fenfe  wffiich  the  holy  mother  church,  to  whom  it  belongs  to 
judge  of  the  true  fenfe,  hath  held,  and  doth  hold,  and  according  to 
the  unanimous  confent  of  the  fathers. 

Such  are  the  principal  and  diitinguifliing  doctrines  0$ popery,  mod 
of  which  have  received  the  fanctionof  the  council  of  Trent;  and 
that  of  the  creed  of  pope  Pius  IV.  which  is  received,  profefled,  and 
fworn  toby  every  one,  who  enters  into  holy  orders  in  the  church  of 
Rome  ;  at  the  clofe  of  which  we  are  told,  that  the  faith  contained 
in  it  is  fo  abfolutely  and  indifpcnfably  neceflary,  that  no  man  can  be 
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faved  without  it.  From  the  tenth  to  the  fourteenth  century  the 
conditution  of  the  church  of  Rome  exhibited  the  moil  formidable 
combination  that  ever  was  contrived  againlt  the  authority  and  fecu- 
rityof  civil  government,  as  well  as  again  ft  the  liberty,  reafon,  and 
happinefs  of  mankind.  That  fabric,  however,  which  the  wifdom 
and  virtue  of  man  could  never  have  fhaken,  was,  by  the  natural 
cottrfe  of  things,  fird  weakened,  afterwards  in  part  dedroyed,  and 
is  now  likely,  in  another  century  more  perhaps,,  ‘to  crumble  in'ruins 
altogether. 

POPLAR,  populus,  in  botany,  a  genus  of  trees  producing  male 
and  female  flowers  on  feparate  plants,  growing  in  an  oblong  amen¬ 
tum,  loofely  imbricated,  and  cotnpofed  of  feales  which  are  oblong, 
plain,  and  cut  at  their  margin  ;  the  corolla  has  no  petals,  but  con- 
iifts  of  a  monophyllous  nectar ium,  turbinated  at  bottom,  and  tubu¬ 
lated  at  top ;  the  ltamina  are  eight  very  {hurt  filaments,  topped  with 
large,  tetragonal  anthers.  The  fruit  is  an  ovate  bilocular  capfule, 
containing  a  number  of  oval  feeds  covered  with  a  hairy  down.  There 
are  different  fpecies  of,  this  genus,  as  the  white  poplar,  or  abele-tree, 
the  black  poplar,  „the  afpen  tree,  the  Carolina  poplar,  &c.  They 
are  propagated  either  by  layers,  or  large  cuttings,  planted  in  February 
in  a  moil!  foil,  where  they  will  readily  take  root. 

The  bell  ufe  thefe  trees  can  be  applied  to,  is  for  breaking  off 
the  werterly,  or  northerly  winds :  they  may  be  planted  in  fuch  land 
where  fcarce  any  other  tree  will  thrive,  for  the  advantage  that  will 
arife  from  it’s  timber ;  for  the  wood  of  thefe  trees,  efpecially  of  the 
abele,  is  very  good  to  lay  for  floors,  where  it  will  laft  many  years ; 
and,  for  it’s  exceeding  whitenefs,  is  by  many  perfons  preferred  to 
oak  ;  but  being  of  a  foft  contexture,  is  very  fubjeft  to  take  the  im- 
preffion  of  any  thing  hard  and  pointed,  which  renders  it  lefs  proper 
for  this  purpofe:  it  is  alio  very  proper  for  wainfeotting  rooms, 
being  lefs  fubjeet  to  fwell  or  fhrink  than  moll  other  forts  of  wood  ; 
but  for  turnery-ware  there  is  no  wood  equal  to  this,  for  it’s  exceed¬ 
ing  whitenefs ;  lo  that  trays,  bowls,  and  many  other  utenfils,  are 
made  or  it :  and  the  bellows- makers  prefer  it  for  their  ufe  ;  as  do 
alfo  the  flioe-makers,  for  heels  of  women’s  Ihoes  ;  and  of  this  wood 
the  (hoes  are  made  which  are  worn  by  'he  peafants  in  France  ;  it  is  < 
alfo  very  good  to  make  light  carts  ;  and  the  poles  are  very  proper  to 
fupport  vines,  hops,  &c.  and  the  loppings  will  afford  good  fuel. 

POPLI1YEUS,  or  Sub-Poplit.-eus,  a  muffle  which  arifes  from 
the  externa!  and  inferior  protuberance  of  the  thigh-bone,  and  pair¬ 
ing  over  the  joint  obliquely,  is  inferted  into  the  fuperior  and  internal 
part  of  the  tibia.  It  is  fixed  above,  by  a  ftrong  narrow  tendon,  to 
the  outer  edge  of  the  inner  condyle  of  the  os  femoris,  and  to  the 
neighbouring  pofterior  ligament  of  the  joint ;  from  thence  it  runs  ob¬ 
liquely  downward,  under  the  inner  condyle  of  the  os  femoris  ;  it’s 
flat  and  pretiy  thick  flelhy  body  increafing  gradually  in  breadth,  till 
it  is  fixed  in  the  backiide  of  the  head  of  the  tibia  all  the  way  to  the 
oblique  line  obfcrvable  on  that  fide.  It  affifts  in  bending  of  the  leg, 
and  turns  it  inwards.  See  Plate  148,  fg.  7,  n°  27.  See  Leg. 

POPLITFA,  in  anatomy,  is  a  name  given  to  the  third  vein  of 
the  leg. 

It  arifes  from  the  heel,  where  it  is  formed  out  of  feveral  branches 
coming  both  from  the  heel  and  ancle. 

It  lies  pretty  deep  in  the  flefh ;  and,  afeending  up  to  the  ham,  ter¬ 
minates  in  the  crural  vein. 

POPPY,  papuver,  a  medicinal  plant  with  oblong  leaves,  and 
round  ftalks,  divided  into  a  few  branches,  each  of  which  is  termi¬ 
nated  by  a  large  tetrapetalous  flower,  fet  in  a  two-leaved  cup,  that 
falls  off  as  the  flower  opens  :  the  flower  itfelf  likevvife  foon  falls, 
leaving  a  fmooth  roundifh  head  or  capfule,  covered  with  a  radiated 
crown,  and  containing  a  number  of  fmooth  roundifh  feeds.  It  is 
annual,  and  flowers  from  June  to  near  the  end  of  fummer. 

The  college  of  London  directs  the  dried  heads,  cut  and  cleared 
from  the  feeds,  to  be  boiled  in  water,  in  the  proportion  of  three 
pounds  and  a  half  to  fix  gallons,  and  now  and  then  ftirred  to  prevent 
their  burning,  till  only  about  one  third  part  of  the  liquor  remains, 
which  will  be  almoft  jntirely  foaked  up  by  the  poppies  ;  the  decodlion 
is  to  be  flrongly  preffed  out,  boiled  down  to  about  four  pints,  then 
drained  whilft  hot,  firfl  through  a  fieve,  and  afterwards  through  a 
fine  woollen  cloth,  and  fet  by  for  a  night  to  fettle:  to  the  liquor 
poured  oft'  clear,  fix  pounds  of  double  refined  fugar  are  to  be  added  ; 
and  the  mixture  boiled  till  it’s  weight  come  to  nine  pounds  or  a  little 
more,  that  it  may  become  a  fyrup  of  a  proper  confidence.  An 
ounce  of  this  fyrup  is  reckoned  equivalent  to  about  a  grain  of 
opium,  being  found  to  have  nearly  the  fame  foporific  power  with 
that  quantity  of  the  concrete  juice,  though  it  acts  in  general  rather 
more  kindly,  and  agrees  in  fome  cafes  where  opium  itfelf  cannot 
well  be  borne.  See  the  article  Opium. 

POPULATION,  the  date  of  a  country  with  refpeCt  to  the  num¬ 
ber  of  people  inhabiting  it. 

State  of  Population  that  exided  at  the  Revolution  in  Nov. 
1688,  contraded  with  what  it  was  in  Nov.  1788,  the  centenary  of 
that  period. 

N°  of  Souls  in  1688.  In  1788. 


London  contained 

696,000 

— 

— 

1,100,000 

800,000 

Paris  — 

— 

488,000 

— 

— 

Marfeilles 

— 

200,000 

— 

— 

180,000 

Lyons  — 

— 

250,000 

— 

• — 

150,000 

Naples 

— 

200,000 

— 

— 

354,000 

Rome  — 

— 

200,000 

— 

— 

157,400 

Amderdam 

— 

187,000 

— 

— 

1 85,000 

Venice 

• - 

134,000 

— 

— 

100,000 

Bourdeaux 

— 

100,000 

— 

— 

200,000 

Dublin 

— 

69,000 

— 

— 

170,000 

Rouen 

_ - 

66,000 

— 

— 

100,000 

Bridol 

— 

48,000 

— 

— 

50,000 

Cork  — > 

— 

40,000 

— . 

— 

90,000 

Liverpool 

No.  136. 

VOL. 

20,000 

III. 

— 

— * 

60,000 
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By which  it  appears,  that  the  cities  of  London,  Paris,  Naples, 
Bourdeaux,  Dublin,  Rouen,  Bndol,  Cork,  and  town  of  Liverpool 
have  inereafed;  and  that  Marfeilles,  Lyons,  Rome,  Amderdam’, 
and  Venice,  have  decrea fed  in  their  population:  from  which  circum- 
tance,  Naples,  from  the  fifth,  has  become  the  third  ;  Bourdeaux 
from  the  ninth,  the  fourth  ;  and  Dublin,  front  the  tenth,  to  the  fc- 
verith  in  rank,  as  to  the  number  of  inhabitants. 

I  OPULFUM,  or  Populneum,  in  pharmacy,  an  unguent  pre- 
pared  of  the  buds  of  black  poplar,  violet  leaves,  navel-wort,  and 
fiii  and  macera,etl  i  to  which  are  added  bramble-tops,  leaves 
1  ,  1  P°PP,es*  mand™gora,  henbane,  nightfhade,  lettuce,  and 

burdock,  boiled  m  rofe-water,  and  drained.  It  is  much  ufed  as  a 
cnolei  of  burns,  fealds,  and  all  forts  of  indammations,  alfo  to  af- 
luage  arthritic  pains. 


An  EJfay  on  PORCELAIN. 

1  orcelain  is  a  fine  fort  of  earthen  ware,  chiefly  manufac¬ 
tured  in  China,  and  thence  called  china  or  china-ware ;  but  brought 
into  Europe,  chiefly  from  Japan,  Siam,  Surat,  and  Perfia.  The 
Chinele  call  it  tfe-ki.  Porcelain  is  made  chiefly  at  Kingteching,  a 
large  town  in  the  province  of  Kyangli.  In  a  letter  from  F.  Dieu- 
trecolles  to  F.  Orry,  from  Jauchew,  dated  September  1712,  the 
whole  procefs  of  this  manufacture  is  defcribed  as  follows  : 

Materials  of  Porcelain.  There  are  two  kinds  of  earths,  and 
as  many  kinds  of  oil  or  varnifhes  ufed  in  the  compofition  of  porce¬ 
lain.  I  he  firft  earth,  called  kaolin,  is  befet  with  glittering  corpufcles  ; 
the  fecond,  called  petunfe,  is  a  plain  white,  but  exceedingly  line 
and  folt  to  the  touch.  They  are  both  found  in  quarries,  20  or  20 
leagues  from  Kingteching.  The  petunfes  are  brought  in  form  of 
bricks  out  of  the  quarries,  where  they  are  naturally  pieces  of  a  very  hard 
rock.  I  he  white  of  the  bed  petunfe  is  to  border  a  little  on  green. 

f\  he  lull  preparation  is,  to  break  and  pound  thefe  bricks  coarfely 
with  iron  mallets,  and  then  in  mortars  with  pedles  :  and  when  the 
powder  is  rendered  impalpable,  they  throw  it  into  a  large  urn  full  of 
water,  dirring  it  about  brifkly  •  when  the  water  has  reded  a  little, 
they  fkim  off,  from  the  top,  a  whitidi  fubdance  of  the  thicknefs  of 
four  or  five  fingers,  which  is  put  into  another  veflel  of  water.  They 
then  dir  again  the  water  of  the  fil'd  urn,  and  again  fkim  it,  and  thus 
alternately,  liH  nothing  remain  but  the  gravel  of  the  petunfes  at 
bottom,  which  they  pound  afredi. 

As  to  the  fecond  urn,  when  the  water  has  well  fettled,  they  pour 
it  off,  and,  with  the  pade  at  bottom,  fill  a  kind  of  moulds  ;  whence, 
when  almod  dry,  they  take  it  out,  and  cut  it  into  fquare  pieces,  pro¬ 
perly  called  petunfes,  referving  them  to  be  mixed  with  the  kaulin 
in  the  proportion  hereafter  afligned.  Thefe  fquares  are  fold  by  the 
hundred,  but  it  is  very  rare  to  meet  with  them  unfalfified,  the  work¬ 
men  being  arrant  knaves  in  their  dealings ;  ff>  that  they  are  com¬ 
monly  obliged  to  purify  them  before  they  can  be  employed. 

The  kaulin,  which  is  the  other  earth  ufed  in  porcelain,  is  much 
fofter  than  the  petunfe,  when  dug  out  of  the  quarry:  yet  this,  by 
it’s  mixture  with  the  other,  gives  the  firmnefs  and  ftrength  to  the 
work.  1  hefe  mines,  whence  the  kaulin  is  dug,  are  deep,  and  the 
matter  is  found  in  glebes,  like  the  chalk  in  our’s.  1  he  preparation 
of  kaulin  is  much  the  fame  with  that  of  the  petunfes.  The  oil,  or 
varnifh,  which  makes  the  third  ingredient,  is  a  whitifh  liquid Tub- 
dance,  drawn  from  the  hard  done  whereof  the  petunfes  are  formed  ; 
that  which  is  whited,  and  whofe  dains  are  die  greened,  being  always 
chofen  for  this  purpofe. 

The  manner. ot  preparing  the  oil :  the  petunfes  being  wadied,  un¬ 
dergo  the  fame  procefs  as  for  making  the  lquares,  only  that  the  fined: 
part  of  the  matter  of  the  fecond  urn  is  not  put  in  moulds,  but  taken, 
to  compofe  the  oil.  To  100  pounds  of  this  matter  they  cad  a  mineral 
done  called  (hekau,  like  our  alum.  This  done  is  fird  heated  red-hot, 
and  fo  reduced  in  a  mortar  to  an  impalpable  powder;  and  fervesto 
give  the  oil  a  confidence,  which,  however,  is  dill  to  be  kept  liquid. 

The  oil  of  lime  makes  the  fourth  ingredient :  they  fird  didolve 
large  pieces  of  quick-lime,  by  fprinkling  water  thereon  ;  on  this 
powder  they  lay  a  couch  of  dry  fern,  and  on  the  fern  another  of  the 
daked  lime,  and  thus  alternately  till  there  be  a  moderate  pile,  and 
then  fet  fire  to  the  fern.  The  allies  they  divide  on  new  couches  of 
dry  fern,  fetting  them  on  fire,  as  before  ;  and  this  they  repeat  fuccef- 
fivelv  ;  the  oil  being  dill  the  better,  as  the  afhes  are  oftener  burnt. 

A  quantity  of  thefe  afhes  are  thrown  into  an  urn  full  of  water  7 
and  to  every  hundred  pounds  is  added  a  pound  of  fhekau,  which  dif- 
foives  therein  ;  the  red,  as  in  preparing  the  petunfes  ;  the  fediment 
.found  at  the  bottom  of  the  fecond  urn,  and  which  is  to  be  kept  li¬ 
quid,  is  what  they  call  the  oil  of  lime,  and  which  gives  the  porcelain 
all  it’s  ludre.  This  oil  is  fophidicated  with  water,  and  a  propor¬ 
tionable  quantity  of  fhekau.  Ten  meafures  of  oil  of  petunfeufually 
go  to  one  of  lime.  To  have  the  mixture  jud,  the  two  oils  thou  Id  be 
equally  thick. 

Forming  of  Porcelain  Vefjels.  The  fird  thing  is,  to  purify  the 
petunfe  and  kaulin;  which  is  done  as  in  preparing  the  fquares. 
For  the  fecond,  it  is  diffident  to  plunge  it  in  an  urn  full  of  water 
in  an  open  bafket :  the  dregs  that  remain  are  perfectly  ufelefs,  and 
dung  away. 

The  work-houfes  are  vad  yards  walled  round  with  fheds,  and 
other  conveniences,  to  work  under  and  live  in.  There  is  fcarce  a 
piece  of  porcelain  but  paffes  through  above  20  hands,  before  it  comes 
to  the  painters;  and  above  60,  before  it  is  brought  to  perfection. 
For  the  finer  porcelains,  they  ufe  equal  quantities  of  petunfe  and 
kaulin  ;  four  parts  of  kaulin  to  fix  of  petunfe  for  moderate  ones  ; 
and  never  lefs  than  one  of  kaulin  to  three  of  petunfe  for  tlve  coarfflt. 
The  liardtd  part  of  the  work  is  the  kneading  the  two  earths  in  a 
kind  of  large  bafons,  or  pits  well  paved  arid  cemented,  wherein  the 
workmen  trample  continually  with  their  feet  till  the  mals  become 
of  the  confidence  required  to  be  ufed  by  t he  potter.  Tins  earth  is 
kneaded  piece-meal,  with  the  hands,  on  large  dates.  But  on  this 
preparation  depends  the  perfection  of  the  work  ;  the  lead  hetero- 
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geneous  body,  the  lead  vacuity,  the  fmalleft  grain  of  (and,  nay, 
fometimes  a  llngle  hair,  making  th z  porcelain  crack,  fplinter,  run, 
or  warp. 

The  fmooth  pieces  of  porcelain,  as  cups,  urns,  dimes,  See.  are 
made  with  the  wheel  ;  but  fuch  as  are  in  reiievo,  as  figures  of  men, 
animals,  See.  are  formed  in  moulds,  but  tafhioned  with  the  chiffel. 
The  large  pieces  are  made  at  twice  ;  one  half  is  raifed  on  the  wheel 
by  three  or  four  workmen,  who  hold  it  till  it  has  acquired  it  s 
figure  ;  which  done,  they  apply  it  to  the  other  half,  uniting  the  two 
Wuth  porcelain  earth  made  liquid,  by  adding  water  to  it,  and  polifh- 
lng  the  j undfure  with  a  kind  of  iron  fpatuia.  After  the  fame  man¬ 
ner  are  joined  the  feveral  pieces  of  porcelain  formed  in  moulds,  or  by 
the  hand,  and  after  the  fame  manner  are  handles,  See.  added  to  the 
cups,  and  other  works  formed  with  the  wheel. 

The  moulds  are  made  after  the  manner  of  thofe  of  our  fculptors, 
namely,  of  divers  pieces,  which  feverally  give  the  refpe&ive  figure 
to  the  parts  of  the  model,  and  are  afterwards  united  to  form  a 
mould  for  an  intire  figure.  They  are  made  of  a  yellow  fat  earth 
dug  about  Kingteching,  being  kneaded  like  potter’s  earth  ;  and  when 
fufficiently  mellow,  and  moderately  dry,  beating  it  ftoutly,  they  form 
it  into  moulds.  All  the  works  made  in  the  moulds  are  finifhed  with 
feveral  indruments  proper  to  dig,  fmooth,  and  touch  up  the  drokes 
that  efcape  the  mould  :  there  are  fome  works  whereon  relievos  are 
added  ready  made,  as  dragons,  flowers,  &c.  others  that  have  impref- 
fion  en  creux  ;  which  laid  are  engraved  with  a  kind  of  puncheons. 
In  general,  all  porcelain  works  are  to  be  fheltered  from  the  cold, 
their  natural  humidity  making  them  liable  to  break  when  they  dry 
unequally. 

A  common  tea-cup  begins  with  the  potter,  who,  with  the  wheel, 
gives  it  it’s  form,  height,  and  diameter.  This  operator  has  not  a 
farthing  fterling  for  a  plate  furnifhed  with  26  cups  ;  accordingly, 
they  go  out  of  his  hands  very  imperfeft,  efpecially  towards  the 
feet,  which  are  afterwards  cut  with  the  chiffel,  when  the  cup  is  dry. 
From  the  wheel  it  is  received  by  a  fecond  workman,  who  fits  it  to 
it’s  bafe  ;  a  third  applies  it  on  a  mould,  w'hich  is  on  a  kind  of  lathe 
to  bring  it  to  it’s  true  form.  A  fourth  workman  polifhes  it  with  a 
chiffel  about  the  edges,  and  brings  it  to  the  thinnefs  neceffary  to 
make  it  tranfparent ;  in  doing  which,  he  moiflens  it  from  time  to 
time,  left  it  break.  .When  of  it’s  proper  thicknefs,  another  work¬ 
man  turns  it  gently  on  a  mould  to  fmooth  it’s  iniide  equably; 
other  workmen  add  fome  ornaments  in  relievo  ;  others  impreflions 
en  creux;  others  only  handles.  At  laft,  the  foot  on  the  infide  is 
rounded  and  hollowed  with  a  chiffel  by  a  particular  artid  who  does 
nothing  elfe. 

Painting  of  Porcelain.  TheChinefe  painters,  efpecially  thofe 
that  meddle  with  human  figures,  our  author  obferves,  are  all  forry 
workmen  :  he  adds,  that  the  defe£t  is  fcarce  any  where  fo  fenfible 
as  in  the  whapey,  or  porcelain  painters  ;  among  whom,  fetting  afide 
flowers  and  landfcapes,  which  are  fometimes  tolerable,  thegreateff 
mafters  are  not  to  be  compared  to  ordinary  apprentices  among  the 
Europeans  for  their  beauty  and  juflnefs  of  defign.  But  it  is  other- 
wife  with  the  colours  thefe  whapey  ufe,  which  are  fo  exceeding  lively 
and  brilliant,  that  there  is  but  little  hopes  that  our  workmen  fhall 
ever  vie  with  them. 

The  painting  work  is  diftributed  among  a  great  number  of  work¬ 
men,  in  the  fame  laboratory;  to  one  it  belongs  to  form  the  coloured 
circle  about  the  edges  of  the  porcelain;  another  traces  out  flowers, 
which  another  paints :  this  is  for  waters  and  mountains  alone ;  that 
for  birds  and  other  animals;  and  a  third  for  human  figures.  There 
are  porcelains  made  of  all  colours,  both  with  regard  to  the  ground  and 
reprefentations  therein.  As  to  the  colour  of  landfcapes,  &c.  fome 
are  Ample ;  fuch  are  all  blues,  fuch  as  are  feen  in  Europe ;  others  are 
mixed  up  of  feveral  teints  ;  and  others  again  heightened  with  gold. 

The  blue  is  made  of  lapis  lazuli,  prepared  by  burning  it  the  fpace 
of  24  hours  in  a  kiln,  where  it  is  buried  up  in  gravel  to  the  height 
of  half  afoot ;  when  burnt,  they  reduce  it  into  an  impalpable  pow¬ 
der  in  porcelain  mortars,  not  varnifhed,  and  with  pellles  of  the  fame 
matter. 

For  the  red  they  ufe  copperas,  w'hich  they  call  tfaufan ;  a  pound  of 
this  they  put  into  a  covered  crucible,  in  the  lid  whereof  is  left  a 
little  aperture,  through  which  the  matter,  onoccafion,  may  be  feen. 
The  crucible  is  heated  with  a  reverbatory  fire,  till  the  black  fmoke 
ceafe  to  afeend,  and  a  fine  red  one  fucceeds  it.  A  pound  of  cop¬ 
peras  yields  four  ounces  of  red  liquor,  w'hich  is  found  at  the  bottom 
of  tiie  crucible,  though  the  fined:  part  is  that  ufually  adhering  to 
the  lid  and  fides  of  the  crucible. 

The  powder  of  flint  is,  likewife,  an  ingredient  in  mod  of  the 
other  colours  ;  e.  gr.  for  green,  to  three  ounces  of  tongwhapeen,  or 
fcoria  of  beaten  copper,  they  ufe  half  an  ounce  of  powder  of  flint, 
and  an  ounce  of  cerufe.  Violet  is  made  by  adding  a  dofe  of  white 
to  the  green  already  prepared  :  the  more  green  is  added,  the  deeper 
is  the  violet.  For  yellow,  they  ufe  feven  drachms  of  white, 
and  three  of  red  copperas.  Mod  of  thefe  colours  are  mixed  up 
with  gum- water, for  application ;  a  little  faltpetre,  fometimes  cerufe 
or  copperas,  but,  more  ufually,  copperas  alone,  being  firfl  diffolved 
in  water.  Indeed,  for  porcelains  that  are  to  be  quite  red,  the  colour 
is  ufually  applied  with  oil,  i.  e.  with  the  common  oil  of  the  porce¬ 
lain,  or  another  made  of  the  white  flints. 

There  is  alfo  another  red  called  blown  red,  becaufe,  in  reality, 
applied  by  blowing  with  a  pipe,  one  of  whofe  orifices  is  covered 
with  a  very  fine  gauze  which  is  fmeared  ;  when  blowing  againd  the 
porcelain,  it  becomes  all  fprinkled  over  with  little  points.  This 
porcelain  is  very  rare,  and  of  great  price.  Black  porcelain,  which 
they  call  umiam,  has  likew'ife  it’s  beauty  :  this  colour  has  a  leady 
cad,  like  metal-burning  mirrors,  and  is  ufually  heightened  with 
gold.  It  is  made  of  three  ounces  of  lapis  lazuli,  with  feven  of  the 
common  oil  of  done  ;  though  that  proportion  is  varied  as  the  colour 
is  clefigned  to  be  more  or  lefs  deep.  The  black  is  not  given  the 
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porcelain  till  it  be  dry,  nor  mud  the  work  be  put  to  the  fire  till  the 
colour  be  dry. 

The  gold  is  not  applied  till  after  the  baking,-  and  is  rebaked  in 
an  oven  for  the  purpofe.  To  apply  the  gold,  they  break  and  dilfolve 
it  in  water  at  the  bottom  of  a  porcelain,  till  a  thin  gilded  cloud 
arife  on  the  furface  :  it  is  ufed  with  gum-water,  and  to  give  it  a 
body,  they  add  three  parts  of  cerufe  to  three  of  gold. 

There  is,  likewife,  a  kind  of  marbled  porcelain,  which  is  made 
by  applying  the  marblings  with  the  pencil,  and  for  oil  to  varniffi  it 
withal,  ufing  that  of  white  flints,  which  hatches  and  cuts  the  work 
with  a  thoufand  humorous  drokes,  in  manner  of  mofaic  work.  The 
colour  this  oil  gives,  is  a  white  fomewhat  afhy.  The  porcelain  is 
called  tfwiki. 

There  are  feveral  other  kinds  of  porcelain,  but  they  are  rather 
for  curiofity  than  ufe ;  the  prettied  are  the  magic  porcelain,  whofe 
colours  only  appear  when  filled  wfith  fome  liquor.  Thefe  are  made 
double  ;  the  outlide  is  white,  and  all  laid  out  in  compartments ;  the 
infide  is  a  folid  cup  of  coloured  porcelain ;  though  the  cup  is  fome¬ 
times  of  glafs,  which  has  a  better  effect  than  porcelain.  The  fecret 
of  thefe  magic  porcelains,  which  the  Chinefe  call  kiatifm,  isylmoft 
lod ;  yet  F.  d’Entrecolles  has  furnidied  us  with  the  following  ac¬ 
count  :  the  porcelain,  to  be  painted  thus,  mud  be  very  thirl ;  and 
the  colours,  which  in  other  porcelains  are  applied  on  the  outfide, 
are  here  applied  on  the  infide.  When  the  colour  is  dry,  they  lay 
over  it  a  light  couch  of  a  fize  made  of  the  porcelain  earth,  by  which 
means  the  colour  is  inclofed  between  two  earthen  laminae;  when  the 
fize  is  drv,  they  throw  oil  within  the  porcelain;  and  when  it  has 
enough,  they  return  it  to  the  mould,  and  the  wheel,  to  render  it  as 
thin  and  tranfparent  as  poffible.  When  dry,  it  is  baked  in  the  com¬ 
mon  furnace.  The  colours  here  ufed  are  always  the  fined,  and 
the  figures  painted  are  fifhes,  as  the  mod  fuitable  to  the  liquor  put 
within  them,  and  in  which  they  feemto  fwim. 

The  feveral  kinds  of  porcelains  above-mentioned  berng  quite 
painted  with  their  feveral  colours,  and  all  the  colours  dry,  are  to  be 
polidied,  to  prepare  them  to  receive  the  oil  or  varnifli ;  which  i3 
done  with  a  pencil  of  very  fine  feathers,  moidened  with  water,  and 
paded  lightly  over  to  take  off  even  the  fmallefl  inequalities. 

The  oiling  or  varnifhing  is  the  lad  preparation  of  the  porcelain , 
before  it  be  carried  to  the  oven  :  this  is  applied  more  or  lefs  thick, 
and  feldom  or  oftener  repeated,  according  to  the  quality  of  the  work. 
For  thin  fin e  porcelains,  they  give  two  very  thin  touches,  to  others 
one,  but  that  one  equivalent  to  the  other  two.  There  is  a  deal  of 
art  in  applying  the  varniih,  both  that  it  be  done  equally  and  nqt  in 
too  great  quantity.  The  couches  of  the  infide  are  given  by  afper- 
fion,  i.  e.  by  calling  in  as  much  varniih  as  is  neceffary;  thofe  on 
the  outfide  by  immerlion,  or  by  plunging  the  pieces  in  a  veffel  of 
oil.  It  mud  be  obferved,  that  the  foot  is  notyet  formed,  but  con¬ 
tinues  in  a  mere  mafs  till  the  work  has  been  varnilhed  ;  it  is  at 
length  finifhed  on  the  wheel  ;  and  when  hollowed,  a  little  circle  is 
painted  in  it,  and  fometimes  a  Chinefe  letter;  this  painting  being 
dry,  the  foot  is  varnilhed,  and  the  work  carried  to  the  oven  to  be 
baked. 

Our  curious  author  omits  nothing,  not  even  the  dexterity  of  the 
people  who  carry  the  porcelain  to  the  bake-houfe.  He  has  been 
frequently  furpriied,  he  tells  us,  to  fee  a  man  pafs  through  feveral 
dreets  full  of  people,  with  two  very  long  narrow  boards  ranged  with 
porcelains  on  his  Ihoulders,  dill  preferving  the  equilibrium  fo  accu¬ 
rately,  as  not  to  do  any  damage  to  fo  frail  a  commodity. 

Baking  or  nealing  of  Porcelain,  i  here  are  two  kinds  of  ovens 
ufed  in  baking  of  porcelain :  large  ones,  for  works  that  are  only  to 
come  to  the  fire  once,  which  is  the  common  way  ;  and  fmall  ones 
for  fuch  as  require  a  double  baking.  The  large  ones  are  two  Chi¬ 
nefe  fathoms  deep,  and  almod  four  wide.  They  are  formed  of  a 
mixture  of  three  earths  ;  one  whereof,  yellow  and  common,  makes 
the  bafis  ;  the  two  others  are  fcarcer,  and  dug  out  of  deep  mines, 
wherein  people  can  only  w-ork  in  winter.  One  of  them,  called 
lautou,  is  a  very  drong,  diff  earth  ;  the  other,  youtou,  oily. 

'  The  ddes  and  roof  of  the  ovens  are  fo  thick,  that  one  may  lay 
the  hand  on  them,  when  the  fire  is  at  its  height,  without  danger  of 
burning.  At  the  top  of  the  dome,  which  is  in  form  of  a  tunnel, 
is  a  large  aperture  to  give  vent  to  the  flames  and  fmoke,  which 
mount  up  inccffantly,  as  foon  as  fire  is  once  fet  to  the  oven.  Be- 
fide  the  principal  aperture,  there  are  four  or  five  fmall  ones  around, 
which,  by  being  opened  and  fhut,  ferve  to  augment  or  diminifh  the 
heat :  like  the  holes  in  the  chemids’  furnaces,  called  regiders.  The 
hearth,  which  takes  up  the  whole  breadth  of  the  oven,  is  placed  in 
front,  precifely  aga-ind  the  opening  of  the  door,  and  is  two  or  three 
feet  deep,  and  two  broad  ;  people  pafling  over  it  on  a  plank,  to  go 
into  the  furnace  to  range  the  porcelain. 

As  foon  as  the  fire  is  lighted,  the  door  is  walled  up ;  only  leaving 
an  aperture  for  the  conveyance  of  wood.  Ladly,  the  bottom  of  the 
oven  is  covered  with  fand,  wherein  part  of  the  fird  porcelain  cafes 
are  buried.  The  oven  itfelf  is  ufually  placed  at  the  extremity  of  a 
long,  narrow  vedible,  which  ferves  in  lieu  of  bellows,  the  cold  air 
and  wind  being  thus  driven  dire&ly  in  the  face  of  each  oven. 

Each  piece  of  porcelain,  of  any  note,  is  difpofed,  in  the  furnace, 
in  it’s  feparate  cafe  or  coffin.  Indeed,  as  to  tea-dilhes,  &c.  the  fame 
cafe  ferves  for  feveral.  The  cafes  are  all  of  the  fame  matter  with 
the  oven:  they  have  no  lids,  but  ferve  each  other  mutually,  the 
bottom  of  a  fecond  cafe,  fitting  into  the  aperture  of  the  fird  ;  and 
thus,  fucceffively,  to  the  top  of  each  column.  Each  coffin,  which 
is  ufually  of  a  cylindrical  form,  that  the  fire  may  communicate  itfelf 
more  equably  to  the  porcelain  inclofed,  has  at  bottom  a  little  lay  ot 
very  fine  fand,  covered  over  with  dud  of  kaulin,  that  the  fand  may 
not  dick  to  the  work  ;  and  care  is  taken  that  the  porcelain  may  not 
touch  the  fides  of  the  cafe.  In  the  larger  cafes,  which  hold  the 
fmall  pieces,  they  leave  the  middle  vacant,  in  regard  porcelains placed 
there  would  want  the  neceffary  heat.  Each  of  theie  little  pieces  is 
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mounted  on  a  little  mafs  of  earth,  the  thickncfs  of  two  crowns,  co¬ 
vered  with  powder  of  kaulin. 

F.  d’Kntrecolles  obferves,  that  the  porcelains  are  put  in  cafes,  to 
prevent  any  diminution  or  ludre  from  the  too  violent  effects  of  a 
naked  fire;  adding,  that  it  is  owing  to  thefe  thick  veils,  that  the 
beauty,  or,  as  he  calls  it,  the  complexion  of  the  porcelains,  is  not 
tanned  by  the  heat  of  the  fire. 

As  fait  as  thefe  cafes  are  filled,  a  workman  ranges  them  in  the  ca¬ 
vity  of  the  furnace  ;  forming  them  into  piles  or  columns,  whereof 
thofe  in  the  middle  a<re  at  lead  fieven  feet  high.  The  two  cafes  at 
the  bottom  of  each  column  are  left  empty  ;  becaufe,  being  partly 
funk  in  the  fand,  the  fire  has  the  lefs  effedt  on  them  ;  and  for  the 
fame  reafon,  the  uppermod  one  is  left  empty.  In  this  manner  is 
the  whole  cavity  of  the  oven  filled  with  columns,  excepting  that 
part  precifely  under  the  grand  aperture. 

In  ranging  the  cafes,  they  obferve  always  to  place  the  fined  piles 
of  porcelain  in  the  center  ;  the  coarfeft  at  the  bottom;  and  thofe 
that  are  high-coloured,  and  confid  of  as  much  petunfe  as  kaulin, 
and  wherein  the  word:  oil  is  ufed,  at  the  mouth. 

Thefe  piles  are  all  placed  very  near  one  another,  and  are  bound 
together  at  top,  at  bottom,  and  in  the  middle,  by  pieces  of  earth  ; 
in  fuch  a  manner,  as  that  the  dame  may  have  a  free  paffage  among 
them,  and  infinuate  equally  on  all  fides :  in  which  a  great  part  of  the 
workman's  art  lies,  and  on  which  the  perfection  of  the  porcelain  much 
depends.  Another  thing  to  be  obferved,  is,  that  an  oven  mud  never 
be  fet  altogether  with  new  coffins;  but  half  one,  half  the  other  :  the 
old  ones  at  the  bottoms  and  tops  of  the  pile,  and  the  new  ones  in  the 
middle.  Indeed  it  were  better  to  have  them  all  burnt  in  an  oven 
apart,  before  they  come  to  be  ufed  for  porcelain  ;  as  was  anciently 
done.  The  cafes,  our  author  obferves,  are  brought  ready  prepared 
from  a  large  village  on  the  river,  a  league  didant  from  Kingtechmg. 
Before  burnt,  they  are  yellow' :  and  atterw'ards  of  a  dark  red. 

When  the  oven  is  filled,  they  wall  up  the  door ;  only  leaving  a 
little  aperture  for  the  throwing  in  of  little  pieces  of  wmod,  a  toot 
long,  but  very  flender,  to  keep  up  the  fire.  It  is  then  heated  by 
degrees,  for  the  fpace  of  a  day  and  night ;  after  which  two  men, 
who  relieve  one  another,  continue  to  throw  in  w'ood  without  any 
intermiffion.  To  know  when  the  porcelain  is  baked  enough,  they 
open  one  of  the  lefs  holes  of  the  oven,  and  with  a  pair  of  tongs  take 
off  the  lid  of  one  of  the  piles.  If  the  fire  appear  very  brilk  and 
clear,  and  the  piles  equally  inflamed  ;  and  efpecially  if  the  colours 
of  the  porcelains  that  are  uncovered  dart  forth  a  noble  ludre  ;  the 
codlion  is  fufficient,  they  dilcontinue  the  fire,  and  wall  up  what  re¬ 
mained  of  the  door  of  the  furnace. 

If  the  oven  be  only  filled  with  fmall  porcelains,  they  take  them  out 
1 2  or  1 5  hours  after  the  fire  is  extind :  if  it  be  filled  with  larger,  they 
defer  opening  it  for  two  or  three  days.  I  n  this  the  modern  practice 
differs  from  the  ancient;  wherein  the  door  was  not  opened  till  after 
10  days  for  the  large  pieces,  and  five  for  the  fmall  ones. 

One  thing  very  furprifing,  and  almod  inconceivable,  F.  d  Entre- 
colles  obferves,  is,  that  there  are  never  found  any  afhes  on  the  hearth 
of  the  oven,  what  quantity  of  wood  foever  is  confumed.  He  adds 
another  thing,  which  with  him  paffes  for  equally  drange,  that  the 
workmen  employed  about  the  furnaces,  flake  their  thirif,  by  conti¬ 
nually  drinking  hot  tea  with  fait  diffolved  in  it. 

The  Chinefc  make  another  kind  of  porcelain,  which  they  paint 
and  bake  twice  ;  and  for  this  fecond  baking  they  have  a  kind  of 
little  ovens  on  purpofe.  When  very  fmall,  they  are  made  oi  iron  : 
otherwife,  of  a  kind  of  brick  an  inch  thick,  a  foot  high,  and  half  a 
foot  broad,  made  with  the  fame  earth  as  the  porcelain  cafes.  The 
bigged  of  thefe  ovens  does  not  exceed  five  feet  in  height,  and  three 
in  diameter  ;  and  being  made  much  in  the  form  of  bee-hives,  the 
bricks  are  arched  a  little,  to  form  the  curvity  the  better.  1  he 
hearth  is  of  earth  half  a  foot  high,  formed  of  two  or  three  ranges 
of  bricks  ;  and  on  this  mafs  is  the  oven  built.  Around  the  oven, 
at  the  didance  of  about  half  a  foot,  is  railed  a  fhell  of  common 
bricks,  joined  to  the  oven  itfelf,  by  a  kind  of  arc-boutant  of  earth, 
which  lerves  to  drengthen  it.  T.hey  ufually  build  four  or  five  of 
thefe  ovens  at  equal  didances  from  each  other.  At  the  bottom  of 
theffiell  are  holes  to  give  air  to  the  fire  when  lighted  :  at  top  is  an 
aperture,  which  they  cover  up  with  a  piece  of  baked  earth,  when 
th e  porcelains  are  laid  in  the  oven. 

The  porcelains,  here,  are  not  inclofed  in  coffins,  as  in  the  common 
ovens ;  the  oven  itfelf  ferving  for  that  purpofe,  and  being  fo  exa&ly 
clofed,  that  they  receive  no  other  impreffion  of  the  fire,  but  that  of 
the  heat  of  the  charcoal  difpofed  in  the  hearth,  at  the  bottom  of 
the  oven,  as  well  as  at  top  of  the  vaiilt,and  in  the  interval  between 
the  oven  and  the  fhell,  or  brick  wall. 

To  prepare  the  porcelains  for  a  fecond  baking,  they  mud  have  had 
their  varniffi  in  the  common  manner,  and  have  palled  the  great 
oven.  In  this  date  they  are  painted  with  various  colours  ;  after 
which,  without  giving  them  any  new  varnilh,  they  are  ranged  in 
piles  in  the  little  oven:  fetting  the  little  ones  over  the  larger,  in 
form  of  pyramids. 

This  fecond  baking  is  fometimes  intended  to  preferve  the  ludre 
of  the  colours  the  better,  and  at  the  fame  time  to  give  them  a  kind 
of  relievo.  But,  more  ufually,  it’s  defign  is  to  hide  defective  piaccs, 
by  covering  them  over  with  colours  :  but  the  artifice  is  ealily  found 
out,  by  palling  the  hand  over  them. 

When  the  workman  judges  his  porcelains  baked  enough,  he  takes 
off  the  piece  that  covers  the  aperture  ;  and  if  the  works  appear  glit¬ 
tering,  and  the  colours  glowing,  he  takes  out  the  charcoal  ;  aod 
when  the  oven  is  cold,  t he  porcelain  too.  How  beautiful  foever  the 
modern  porcelain  maybe,  the  fade  lor  antiquity,  which  reigns  in 
China  as  well  as  in  Europe,  gives  the  ancient  porcelain  a  value  tar 
above  that  ot  the  modern,  it  mud  be  owned,  the  ancient  feems 
finer  as  to  the  matter,  more  perfebt  as  to  the  baking,  andota  more 
pleafant  cad,  both  as  to  the  white  of  the  ground,  and  the  other 


I  colours  ;  yet  it  is  certain;  the  mod  able  and  difeerning  may  be  de¬ 
ceived  herein  :  and  there  are  workmen  who  make  it  their  bufinefs  to 
counterfeit  the  ancient  porcelain,  called  kutong  in  the  modern. 

1  he  matter  of  thefe  falfe  kutong  is  a  yellowifh  earth,  found  near 
Kingteching.  There  is  nothing  particular  in  the  fird  part  of  the 
proctfs,  except  that  they  are  made  thicker,  and  that  they  are  var- 
niffied  with  an  oil  drawn  from  a  yellow  done,  mixed  with  the 
common  oil,  which  gives  them  a  kind  of  fea-green  hue.  When 
taken  out  of  the  oven,  they  throw'  it  into  a  fatty  broth,  made  of  ca¬ 
pons,  &c.  in  which  they  boil  it  a  fecond  time  ;  they  then  bury  it  in 
the  filthied  fink  they  can  find,  for  a  month  or  fix  w'ecks,  or  more, 
according  as  they  would  give  it  the  greater  appearance  of  antiquity. 
Bcfides  their  thicknefs  and  their  colour,  thefe  falfe  antiques  refemble 
the  true  ones  in  this,  that  they  do  not  refound  when  druck,  nor 
even  give  the  lead  buz,  when  held  to  the  ear.  Notwithdanding  the 
vad  quantity  of  porcelains  made  in  almod  all  the  provinces  of  the 
empire  of  China,  they  dill  continue  very  dear  ;  though  not  fo  dear 
as  anciently.  The  Chinefe  annals  tell  us  of  times  wherein  a  fingle 
urn  cod  90  or  too  crowns  on  the  fpot.  What  chieflv  occafions 
the  extraordinary  price  of  this  commodity,  efpeciallj  in  Europe,  is, 
befidcs  the  great  profits  of  the  merchants  in  Europe,  and  their  fac¬ 
tors  in  China,  that  if  rarely  happens  an  oven  fucceeds  throughout ; 
that  it  is  frequently  quite  fpoiled,  fo  that,  upon  opening  it,  in  lieu 
of  fine  porcelains ,  is  found  a  hard  unformed  mafs,-  into  which  both 
the  porcelains  and  their  coffins  are  converted,  either  by  excefs  of  heat, 
or  fome  ill  qualities  in  the  matter. 

Another  reafon  of  the  dearnefs  of  porcelain  is,  that  the  ingredients 
it  is  made  of,  and  the  wood  wherewith  it  is  burnt,  grow  more  and 
more  fcarce.  One  may  add  a  third  reafon  for  the  exceffive  price  of 
porcelains  to  the  Europeans  ;  and  it  is  this,  that  mod  of  thofe  font 
to  Europe  are  formed  on  new  models,  frequently  very  capricious, 
and  difficult  to  fucceed  in  ;  which,  yet,  for  the  fmalled  defefts,  arc 
turned  on  the  manufacturers  hands  ;  and  he,  not  being  able  to 
difpofe  of  them  to  the  Chinefe,  becaufe  not  to  their  fade  nor  to 
their  ufe,  is  forced  to  charge  the  porcelain  he  delivers,  the  higher, 
to  pay  himfelf  for  thofe  refufed. 

The  French  have  been  for  feveral  years  attempting  to  imitate  por¬ 
celain .  The  fird  effavs,  made  at  Rouen,  are  faid  to  have  fucceeded 
tolerably  well ;  and  D.  Savarv  tells  us;  are  now  carried  to  fuch  a 
point  in  the  manufactories  at  Paffi  and  St.  Cloud,  that  the  French 
porcelains  want  nothing  to  make  them  of  equal  value  with  the  Chi¬ 
nefe,  but  to  be  brought  5  or  6000  leagues.  In  effect,  for  the  fitnefs 
of  the  grain  of  the  matter,  the  beauty  and  turn  of  the  veffels,  the 
exactitude  of  the  defign,  and  the  ludre  of  the  colours,  at  lead  the 
blues,  the  French  are  not  much  behind  the  Chinefe.  But  their 
grand  defect  is  in  the  wffiite  of  the  ground,  which  is  ufually  dingy 
and  dull,  and  ealily  didinguifhes  itfelf  from  the  pure  fprightly 
white  of  the  Chinefe. 

But  the  Saxons  feem  to  have  exceeded  the  French.  There  is  a 
manufacture  at  Meiffen,  the  capital  of  Mifnia,  which,  the  baron  de 
Pollnitz  allures  us,  produces porcelains  painted  and  enamelled  in  fuch 
perfection,  that  they  arc  more  beautiful,  as  well  as  dearer  than  thofe 
of  China  itfelf.  The  invention  is  owing  to  an  alchemid,  who  be¬ 
ing  clapped  up  in  the  cadle  of  Konigdein,  by  the  late  king  of  Po¬ 
land,  on  a  fufpicion  of  being  mader  of  the  fecret  of  the  philofo- 
pher’s  done,  had  leifure  enough  not  indeed  to  make  gold,  but  to 
invent  a  ware,  which,  by  the  great  vent  of  it,  confiderably  enriches 
the  country. 

Porcelain -Jhell,  concha  venerea,  a  genus  of  fhell  fifh,  of  the  uni¬ 
valve  kind  ;  they  have  for  their  mouth  a  long  and  narrow  flit,  den- 
tated  on  each  fide,  and  of  a  conglobated,  oblong,  gibbofe,  or  umbo- 
nated  form.  The  mouth  of  the  porcelain  mud  be  narrow  and  ob¬ 
long  ;  this  is  the  great  charabteridic,  and  is  ufually  dentated  either 
on  both  fides  or  one. 

The  fpecies  of  porcelain  are  fo  numerous,  that  it  has  been  ufual,  in 
the  enumeration  of  them,  to  arrange  them  under  fome  regular  heads. 
See  Plate  76  ,jig.  16. 

Thefe  lhelis  are  current  in  feveral  parts  of  Afia,  Africa,  and 
America,  as  money  ;  and  they  have  been  preferibed,  pulverized,  in 
medicine.  See  the  article  Concha  Peneris. 

PORCH,  atrium,  a  kind  of  vedibule,  fupported  by  columns ; 
much  ufed  at  the  entrance  of  the  ancient  temples,  halls,  churches, 
&c. 

In  the  ancient  architecture,  a  porch  was  a  vedibule,  or  a  difpofi- 
tion  of  infulated  columns,  ufually  crowned  with  a  pediment,  form¬ 
ing  a  covert  place  before  the  principal  door  of  a  temple,  or  court  of 
judice.  Such  is  that  before  the  door  of  St.  Paul’s,  Covent-garden, 
the  work  of  Inigo  Jones. 

PORCUPINE,  hijlrlx,  in  zoology,  a  very  Angular  genus  of 
quadrupeds,  belonging  to  the  orderof  the  glires. 

The  fore-teeth  of  the  porcupine  are  obliquely  truncated,  and  it 
has  no  canine  teeth  :  it’s  ears  are  of  a  figure  approaching  to  round, 
and  the  body  is  covered  with  prickles,  or  fpines,  and  alfo  with  brif- 
tles,  like  thofe  of  a  hog.  The  fpines  or  quids,  as  they  are  com¬ 
monly  called,  are  of  two  kinds ;  fome  being  fhorter,  thicker,  flron- 
ger,  and  more  fharp-pointed  ;  and  others  longer,  weaker,  and  more 
flexible:  thefe  lalt  are  a  foot  long,  and  compreffed  at  the  point. 
The  fpines  of  the  fird  kind  are  white  at  the  bafe,  and  of  a  dufky 
cheftnut-colour  on  the  upper  part ;  and  the  latter  kind  are  white  at 
each  extremity,  and  variegated  with  black  and  w'hitc  in  the  middle. 
This  .terrible  covering  makes  the  creature  appear  much  larger  than 
it  really  is  :  it  fomewhat  refembles  the  badger  in  fhape  ;  and  it’s 
length,  from  the  nofe  to  the  tail,  is  about  two  feet.  It  is  a  harm- 
lcfs  animal,  lives  on  vegetables,  fleeps  by  day,  and  feeds  by  night; 
and  when  angry  runs  it’s  nofe  into  a  corner,  erects  it  s  fpines,  and 
makes  a  fnorting  noife.  Thefe  animals  produce  a  bezoar.  See 
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with  four  toes  on  the  fore-feet,  and  five  on  the  hinder  :  but,  befides 
this,  there  are  feveral  other  fpccies  diftinguifncd  by  the  number  of 
their  toes  ;  as  the  Brafilian  porcupine  with  a  fhort  blunt  nofe,  long 
white  whilkers,  and  a  tail  18  inches  long  ;  it  makes  a  grunting  like 
a  hog,  and  feeds  on  poultry ;  fee  fig.  50.  There  is  alfo  the  long¬ 
tailed  Canada  porcupine,  with  four  toes  on  each  of  it’s  feet,  fhort 
naked  ears,  large  bright  eyes,  and  a  fhort  thick  bodv,  &c.  See 
fig.  <fi. 

Porcupine •, fifh,  m  ichthyology,  the  rough  fpotted  oftracion,  or 
elobe-fifh,  befet  with  numerous  fmall  fpines.  1 1  grows  to  about 
twelve  inches  in  length,  and  to  eight  or  nine  in  diameter.  It  is 
brought  to  us  dried  from  the  eallern  feas,  and  has  fometimes  been 
caught  in  the  Mediterranean.  See  Plate  61, fig.  38. 

PORK,'  (from  ■zjofoj,  aperture,  or  dutt,)  a  little  interffice  between 
the  particles  of  matter,  which  conftitute  bodies  ;  either  empty,  or 
filled  with  lome  infenlible  medium.  It  has  been  riifcovered,  that 
gold  has  more  pores  than  folid  parts  ;  confequently  water  has  above 
forty  times  more  pores  than  parts. 

Pork,  in  anatomy,  a  little  interffice  or  fpace  between  the  parts 
of  the  fkin,  ferving  for  perfpiration.  See  Plate  So,  fig.  8.  lift,  d  d. 
fig.  q,  lift.  a.  and  b  b. 

The  are  mod  eafily  perceived  in  the  hands  and  feet.  In 
viewing  the  hand  with  a  moderate  glafs,  after  it’s  being  well  waffled, 
we  perceive  innumerable  little  ridges  of  equal  fixe  and  diftance  run¬ 
ning  parallel  to  each  other,  efpeeially  on  the  tips  and  joints  of  the 
fingers,  where  they  are  regularly  difpofed  into  fpherical  triangles 
and  ellipfes  :  on  thefe  ridges,  the  pores  are  placed  in  even  rows,  and 
by  a  good  eye  may  be  difeerned  without  a  glafs  ;  but  with  one,  every 
pore  looks  like  a  little  fountain,  in  which  the  fweat  maybe  feen  to 
rife  like  clear  rock-water.  They  are  placed  in  the  ridges,  and  not 
in  the  furrows  between  them,  that  they  might  be  lefs  liable  to  be 
flopped  by  compreflion  ;  and  on  this  account,  the  pores  of  the  hands 
and  feet  are  larger  than  therefi. 

Thefe  pores  ferve  as  a  convenient  outlet  for  the  more  noxious  parts 
of  the  blood,  which,  by  the  continual  ufe  of  the  hands  and  feet,  are 
plentifully  brought  into  them :  whence,  in  hypochondriac  and  hyfte- 
ric  people,  there  is  a  continual  burning  in  the  palms  and  foies. 

PORELLA,  in  botany,  a  genus  of  modes  which  have  neither 
operculum,  calyptra,  nor  pedicle :  their  anthera  is  multilocular 
and  foraminofe.  See  Plate  15. 

PORIME,  in  geometry,  a  theory,  or  propofition,  fo  eafily  de- 
monffrated,  that  it  isalmoff  felf-evident. 

PORPESSE,  in  ichthyology,  a  fpecies  of  the  delphinus,  with  a 
coniform  body,  a  broad  back,  and  a  fubacutc  roftrum  ;  it  is  a  very 
large  fifh,  frequently  confounded  with  the  dolphin,  from  which  it 
is  different. 

The  blood  of  the  porpefi'e  is  as  warm  to  the  touch  as  that  of  qua¬ 
drupeds  ;  and  the  blubber,  or  fat,  which  lies  in  great  quantity  under 
the  (kin,  covering  the  mufcular  flefh  of  the  back  and  fides,  is  to 
keep  up  the  natural  heat,  and  prevent  the  cold  of  the  fea-water  from 
chilling  the  circulating  fluid.  This  blubber  yields  a  great  quantity 
of  excellent  oil. 

PORPHYRY,  in  natural  hiftory,  a  kind  of  flone  of  a  plain  uni¬ 
form  mafs,  fpotted  with  feparate  concretions,  of  great  hardnefs, 
giving  Are  with  fleel,  not  fermenting  with  acids,  and  very  flowly 
and  difficultly  calcining  in  a  ftrong  fire. 

Porphyry  is  of  feveral  forts,  as  1.  The  porphyry  of  the  ancients, 
which  is  a  mod  elegant  mafs  of  an  extremely  firm  and  compact  ftruc- 
ture,  remarkably  heavy  and  of  a  fine  flrong  purple,  variegated  more 
or  lefs  with  pale  red  and  white  ;  it’s  purple  is  of  all  degrees,  from 
the  claret-colour  to  that  of  the  violet,  and  it’s  variegations  are  rarely 
difpofed  in  veins,  but  fpots,  fometimes  very  fmall,  and  at  others, 
running  into  large  blotches.  It  is  lefs  fine  than  many  of  the  ordi¬ 
nary  marbles,  but  it  excels  them  all  in  hardnefs,  and  is  capable  of  a 
molt  excellent  polilh.  It  is  ftill  found  in  immenfe  ftrata  in  Egypt. 
2.  The  hard  red -lead-coloured  porphyry,  variegated  with  black, 
white  and  green.  Phis  is  a  mod  beautiful  and  valuable  fubflance! 
It  has  the  hardnefs,  and  all  the  other  characters  of  the  Oriental 
porphyry, .and  even  greatly  excels  it  in  brightnefs,  and  in  the  beauty 
and  variegation  of  it’s  colours.  It  is  found  in  great  plenty  in  the 
ifland  of  Minorca,  and  is  extremely  worth  importing,  For  it  is 
greatly  fuperior  to  all  the  Italian  marbles.  3.  The  hard,  pale-red 
porphyry,  variegated  with  black,  white,  and  green.  This  is  of  ajpale 
flelh-colour ;  often  approaching  to  white.  It  is  variegated  in 
blotches  from  half  an  inch  to  an  inch  broad.  It  takes  a  high  poliffi, 
and  emulates  all  the  qualities  of  the  Oriental  porphyry.  It  is  found 
in  immenfe  ftrata  in  Arabia  Petrsea,  and  in  the  upper  Egypt;  and 
in  feparate  nodules  in  Germany,  England,  and  Ireland. 

PORPI 1  ES,  the  hair  button-Jlone ,  a  fmall  fpecies  of  foffil  coral 
ufually  of  a  rounded  figure  confiderably  flatted,  and  (friated  from  the 
center  everyway  to  the  circumference.  They  are  of  different  colours, 
asgreyilh,  whitiih,  brownifh,  or  bluifh;  are  of  different  fizes,  and 
are  ufually  found  immerfed  in  flone.  See  Plate  56,  Clajs  VI  E 
PORRACEOUS,  in  medicine,  a  term  applied  to  the  bile,  feces 
&c-  when  their  colour  approaches  to  that  of  a  leek. 

PORT.  ,  a  harbour,  river,  or  haven,  either  formed  by  nature  or 
art,  to  receive  and  ihelter  (Ripping  from  the  (forms  and  waves  of 
the  open  fea. 

Bar  ports  are  fuch  as  can  only  be  entered  with  the  tide  ;  ias  that 
of  Goa.  Clofe  ports,  arc  tliofe  within  the  body  of  a  city  ;  as  thofe 
of  Rhodes,  of  Venice,  Amffcrdam,  Rochelle,  Bayonne’  and  St. 
John  de  Luz.  Free  port,  a  port  open  and  free  for  merchants  of  ali 
nations  to  load  and  unload  their  veflels  in,  without  paying  any  du¬ 
ties  or  cuftoms  :  fuch  are  the  ports  of  Genoa  and  Leghorn.  Free 
port,  is  alfo  ufed  for  a  total  exemption  and  franchife  which  nnvfct 
•ct  merchants  enjoy,  for  goods  imported  into  a  ftatc,  or  thofe  of  the 
growth  ot  the  country  exported  :  fuch  was  the  privilege  the  Enclifh 
enjoyed  for  feveral  years  after  their  difeovery  of  the  port  of  Archangel; 


and  which  was  taken  from  them  on  account  of  the  regicide  in  1648 

Port  is  alfo  fometimes  ufed  for  the  burden  of  a  (hip 

The  capacity  of  a  veflel  is  eflimated  in  tons  ;  each  whereof  may 
contain  about  two  thoufand  pounds  weight  of  fea-water.  When  we 
fay,  a  veflel  is  of  the  port  or  burden  ot  a  thoufand  tons,  it  is  not 
meant,  as  fome  imagine,  that  it  bears  fo  many  calks  full  of  mer- 
chandife;  but  that  the  fea-water,  which  would  be  contained  in  the 
fpace  which  the  capacity  of  the  veflel  poffeffes  in  the  fea,  weighs  a 
thoufand  tons,  which,  at  the  rate  of  two  thoufand  pounds  each,  is 
as  much  as  to  fay,  it  bears  a  burden  of  two  millions  weight.  See 
the  article  JBurden. 

Porte  is  alfo  ufed  for  the  palacie  of  the  grand  fignor. 

Port  is  likeyvife  ufed  for  a  ftrong  wine  brought  from  Oporto. 

Port  of  the  voice,  in  mufic,  the  faculty  and  habit  of  making  the 
(hakes,  paffages,  and  diminutions,  in  a  fong,  &c. 

Port,  among  Tailors,  denotes  the  larboard,  or  left  fide  of  the 
(hip.  To  port  a  helm,  is  to  put  the  helm  on  the  left  fide  of  the  (hip, 
that  the  (hip'may  go  to  the  right,  or  ftarboarej.  The  Jhtp  heels  toport ’ 
denotes  that  ihe  inclines  or  (loops  to  the  larboard  fide.  Top  the  yard 
to  port,  is  the  order  to  make  the  larboard  extremity  of  a  yard  higher 
than  the  other. 

PORTA,  vena  port^,  or  portarumwm,  in  anatomy.  The 
fplenic,  mefenteric,  and  mefocolic  veins,  uniting  at  the  root  of  the 
melentery,  form  the  vena  porta.  See  Plate  147,  fig.  10,  lift.  a. 
Plate  80,  fig.  5,  litt.  i.  It  may  be  confidered  as  two  veins  joined 
endwife,  and  that  fend  out  branches  in  oppofite  directions  to  each 
other ;  that  one  of  thefe  veins  is  ramified  in  the  liver,  the  other  ly¬ 
ing  without  the  liver,  and  fending  it’s  branches  to  the  vifeera  of  the 
belly;  that  in  the  liver  may  be  called  vena  porta  hepatica  fuperior,  or 
minor  ;  the  other  vena  porta  ventralis  inferior,  or  major.  The  par¬ 
ticular  trunk  of  the  vena  porta  hepatica,  forms  what  is  called  the 
finus  of  the  vena  porta ;  from  this  finus  five  principal  branches go 
out,  which  are  divided  and  fpread  through  the  whole  fubflance  of  the 
liver  ;  the  extremities  of  thefe  branches  end  in  the  pulpy  friable  cor- 
pufcles,  w  hich  feem  to  be  thick  villous  folliculi.  in  thefe  folliculi 
the.  bile  is  fecreted,  and  collected  by  as  many  veflels  of  another  kind, 
w  hich  again  unite  in  one  common  trunk  ;  thefe  ramifications  are 
termed  pori  biliarii,  and  the  trunk  duftus  hepaticus.  The  venapor-  . 
ta  ventralis  is  fituated  under  the  lower,  or  concave  fide  of  the  liver, 
and  joined  by  anaflomofis  to  the  finus  of  the  vena  porta  hepatica,  bc- 
tw'een  the  middle  and  right  extremity  of  that  finus ;  from  thence  it 
runs  down  from  right  to  left  under  the  trunk  of  the  arteria  hepati¬ 
ca,  bending  behind  the  beginning  of  the  duodenum,  and  under  the 
head  of  the  pancreas,  it’s  length  being  about  five  fingers  breadth. 
At  the  head  of  the  pancreas  it  lofes  it’s  name,  and  divides  into  the 
mefcraica  major  and  minor,  and  the  fplenica. 

PORTABLE,  any  thing  that  is  eafy  of  carriage. 

PORT AIL,  in  architedlure,  the  frontifpiece  of  a  church  viewed 
on  the  fide  wherein  the  great  door  is:  and  it  likewife  denotes  the 
great  door  of  a  palace,  caftle,  &c.  \ 

POR  TAL,  denotes  a  little  fquare  corner  of  a  room,  cut  off  from 
the  reft  by  the  wainfeot ;  frequent  in  the  ancient  buildings,  but  now 
dilufed.  It  alfo  denotes  a  little  gate,  where  there  are  two  gates  of  a 
different  bignefs;  as  alfo  a  kind  of  arch  of  joiners’  work  before  a 
door. 

PORTATE,  or  cro/s  portate,  in  heraldry,  is  a  crofs  which  does 
not  (land  upright,  but  lies  athwart  the  efcutcheon,  in  bend,  as  if 
carried  on  the  (houlder. 

PORT-CRAION,  a  cafe  fora  pencil,  ufually  four  or  five  inches 
w' herein  a  pencil  Aides  up  and  down  by  means  of  a  fpring  and 
button.  It’s  outlide  is  filed  in  eight  faces,  w'hcreon  are  drawn  the 
fe&or  Lines  it’s  infide  is  round,  &c. 

Port -cullice,  herfe,  farrajin,  in  fortification,  is  an  affembiage  of 
feveral  large  pieces  of  vrood  joined  acrofs  one  another  like  a'har- 
row,  and  each  .pointed  with  iron  at  the  bottom. 

PORTER,  in  the  circuit  of  juftices,  is  an  officer  who  carries  a 
white  rod  before  the  juftice  in  eyre;  fo  called  d portando  virgam. 

Porter  is  alfo  a  kind  of  malt  liquor,  which  differs  from  ale  and 
pale-beer,  in  being  made  with  high  dried  malt. 

PORTERAGE,  a  kind  of  duty  paid  at  the  cuftom  houfe  to  thofe 
who  attend  the  water  fide,  and  belong  to  the  package-offioe.  Thefe 
porters  have  tables  fet  up,  afeertaining  their  dues  for  landing  of  (tran- 
gers’  goods,  and  for  (hipping  out  the  fame. 

PORT-FIRE,  a  paper-tube,  about  ten  inches  long,  filled  with  a 
compofition  of  meal-powder,  fulphur,  and  falt-petre,  rammed  mo¬ 
derately  hard  ;  ufed  to  fire  guns  and  mortars  inftead  of  match. 

PORT-GLAIVE,  fword-bearer,  an  order  of  knights  in  Poland, 
called  by  the  Latins  enfiferi. 

PORT-GREVE,  Port-grave,  Pori-reve,  was  anciently  the  princi¬ 
pal  magiftrate  in  ports  and  maritime  towns. 

Camden  obferves,  that  the  chief  magiftrate  of  London  was  an¬ 
ciently  called port-greve  ;  inftead  of  whom,  Richard  I.  ordered  two 
bailiffs;  and  loon  afterwards  king  John  granted  them  a  mayor  for 
their  yearly  magiftrate.  The  charter  of  William  the  Conqueror  to 
the  city  of  London  runs  thus:  William  king,  grete  William  bi- 
(hop,  and  Godfrey  port-greve,  and  all  the  burgefs  within  London, 
French  and  Englifti.  I  grant  you,  that  I  will  that  ye  be  all  your 
law-worth  that  ye  were  in  Edward’s  day  the  king.  And  I  will  that 
each  child  be  his  fader’s  eyer,  and  I  will  not  fuffer  that  ony  man 
you  any  wrongs  breed,  and  God  you  keepe.” 

PORT-HOLES,  in  a  (hip,  are  the  embrafurcs  or  holes  in  the 
fides  of  a  (hip,  through  which  the  muzzles  of  the  cannon  arc  put. 

PORTICO,  in  architedlure,  a  kind  of  ground-gallery,  or  piazza 
encompaffed  with  arches  fupported  by  columns,  without  any  imme¬ 
diate  relation  to  doors  or  gates,  where  people  walk  under  covert. 
The  roof  is  commonly  vaulted,  fometimes  flat.  The  ancients  cal¬ 
led  it  lacunar.  The  mod  celebrated  porticoes  of  antiquity  were  thofe 
of  Solomon’s  temple  ;  that  of  Athens,  where  the  philofophers  held 

4  their 


P  o  s 


P  O.  S  T.  [1629 


their  difputes  and  converfations  ;  and  that  of  Pompey  at  Rome. 
Among  the  modern  porticoes,  the  mod  celebrated  is  the  piazza  of 
Sr»  Peter  of  the  Vatican  ;  and  that  of  Covent-Garden,  London,  done 
by  Inigo  Jones. 

PORTION,  portio,  a  part  or  divifion  of  any  thing. 

PORTIONER,  is  where  a  parfonage  is’ferved  by  two  or  more 
clergymen  alternately,  in  which  cafe  the  mini  hers  are  called  portioners, 
becaufe  they  have  only  their  proportion  of  the  tvthes  or  profits  of  the 
living. 

PORTLAND-Stone,  is  a  dull  whitifh  fpecies  of  pfadurium, 
much  ufedin  buildings  about  London  :  it  is  compofed  of  a  coarfe  grit, 
cemented  together  by  an  earthy  fpar ;  it  will  not  drike  fire  with  deel, 
but  makes  z  violent  effervefcence  with  aqua-fortis. 

PORT-LAST,  in  a  Ihip,  denotes  the  gun -wale.  See  Plate  125, 
fit-  «•  22.  Whett  a  yard  is  down  on  the  deck,  they  fay,  the  yard  is 
down  a  port-lajl. 

PORTMANTEAU,  a  cloak-bag  of  cloth,  leather,  &c.  in  which 
the  cloak,  linen,  and  other  habiliments  of  travellers  are  difpofed  and 
laid  on  the  horfe’s  crupper. 

PORT-MEN ;  the  twelve  burgefles  of  Ipfwich  are  thus  called. 

PORTOISE,  aboard  a  fhip,  is  the  fame  with  port-lajl,  or  the  gun¬ 
wale  ;  and  as  they  fay,  the  yard  is  down  a  port-lajl,  when  it  lies  down 
on  the  deck  ;  fo  for  a  flrip  to  ride  a  portoije,  is  to  ride  with  her  yard  a 
fort-lad,  or  druck  down  to  the  deck. 

PORTRAIT,  Pourtrait,  or  Portraiture,  in  painting,  the 
reprefentation  of  a  perfon,  and  efpecially  of  a  face  done  from  the 
life.  In  this  fenfe  we  ufe  the  term  portrait-punting,  in  contradif- 
tindlion  to  hidory-painting,  where  a  refemblance  of  perfon  is  ufually 
difregarded.  Portraits,  when  as  large  as  the  life,  are  ufually  painted 
in  oil-colours  ;  fometimes  they  are  painted  in  miniature  with  water¬ 
colours,  crayons,  padils,  &c. 

PORT-ROYAL,  in  the  republic  of  letters,  a  name  given  to  fe¬ 
veral  ecclefiadics,  and  others,  who,  having  fome  fcruples  with  regard 
to  fubfcribing  the  formulary  of  pope  Alexander  VII.  retired  to  Port¬ 
rayal,  and  had  apartments  there;  where  they  publifhed  feveral  books, 
both  on  the  fubjeft  of  this  difpute,  and  other  topics  ;  whence  all  that 
adhered  to  that  party  took  the  name  of  Port-royalijls;  and  their 
bboks,  books  of  Port -royal.  Hence  we  fay,  the  writers  of  Port -royal, 
Medieurs  de  Port -royal,  the  tranflations  of  Port-royal,  the  Greek  and 
Latin  methodsof  Port-royal,  which aregrammars  of  thofe  languages. 

PORT-SALE,  a  public  fale  of  goods  to  the  highed  bidder. 

PORT-SOKEN,  or  Port-soka,  the  fuburb  of  a  city;  or  a 
place  within  the  liberties  and  jurifdi&ion  thereof. 

PORT- VENT,  in  an  organ,  is  a  wooden  pipe,  well  clofed,  which 
ferves  to  convey  the  wind  from  the  bellows  to  the  found-board  of  the 
organ. 

PORUS,  in  natural  hidory,  a  genus  of  foffil  coral,  the  fpecies  of 
which  are  of  a  beautifully  laminated  ftrufture  ;  they  are  feldom  found 
loofe,  but  ufually  bedded  in  hard  marble,  and  with  their  pores  filled 
tip  with  fparry  or  mineral  matter.  See  Plate  56,  Clajs  VII. 

POSE',  in  heraldry,  denotes  a  lion,  horfe,  or  other  bead  danding 
dill,  with  all  his  feet  on  the  ground. 

POSITION,  or fumtion,  in  phyfics,  an  affection  of  place,  which 
expreffesthe  manner  of  any  body’s  being  therein. 

Position  of  the is  either  right,  parallel,  or  oblique  ;  whence 
arifes  the  inequality  of  our  days,  difference  of  feafons,  &c. 

Position,  in  dancing,  the  manner  of  difpofing  the  feet  with  re¬ 
gard  to  each  other.  There  are  four  regular  portions :  the  fird  is, 
when  the  feet  are  joined  in  a  line  parallel  to  the  lhoulders ;  the  fe¬ 
cond,  when  the  heels  are  perpendicularly  under  the  lhoulders  ;  and,  of 
confequence,  the  width  of  the  lhoulders  apart :  the  third,  when  one 
foot  is  before  the  other,  in  fuch  manner,  as  that  the  heel  is  in  the 
cavity  formed  by  the  rotula  and  carpus  of  the  foot :  the  fourth,  when 
one  foot  is  the  width  of  the  fhoulders  apart  from  the  other,  the  head 
ftill  anfwering  to  the  cavity  above-mentioned,  which  is  the  only  regular 
manner  of  walking. 

Position,  in  geometry,  is  a  term  fometimes  ufed  in  contradif- 
tin&ion  to  magnitude.  Thus,  a  line  is  faid  to  be  given  in  poftion, 
poftione  data,  when  it’s  fituation,  bearing,  or  dire&ion,  with  regard  to 
lome  other  line,  is  given  :  on  the  contrary,  a  line  is  given  in  magni¬ 
tude,  when  it’s  length  is  given,  but  not  it  s  fituation. 

POSITIVE,  a  term  of  relation,  fometimes  oppofed  to  negative. 

ItefertoSydem  of  Arithmetic,  p.  205. 

Positive  isalfoufed  in  oppofition  to  relative  or  arbitrary:  thus 
we  fay,  beauty  is  no  ftfitive  thing,  but  depends  on  the  different  taftes 
of  people.  It  is  alfo  ufed  in  oppofition  to  natural :  thus  we  fay,  a 
thing  \a  of  pofitive  right,  meaning,  that  it  is  founded  on  a  law  which 
depends  abfolutely  on  the  authority  of  him  who  made  it.  See  the 
articles  Relative  and  Natural.  ^ 

Positive  degree,  in  grammar,  is  the  adje&ive,  in  it’s  fimple  fig- 
nification  ;  or  that  termination  of  the  adjedlive,  which  expreffes  itfelf 
fimply  and  abfolutely,  without  comparing  it  with  any  other  ;  as  du- 
rus,  hard  ;  mollis,  (oft  ;  bonus,  good.  See,  Refer  to  the  Syftem,  p.  1079. 

Positive,  in  mufic,  denotes  the  little  organ  ufually  placed  be¬ 
hind,  or  at  the  feet  of  an.organift,  played  with  the  fame  wind,  and  the 
fame  bellows,  and  confiding  of  the  fame  number  of  pipes  with  the 
larger  one,  though  thofe  much  fmaller,  and  in  a  certain  proportion : 
this  is  properly  the  choir-organ. 

POSSE  comitatus,  Power  of  the  county,  a  phrafe  in  law,  figmfying 
the  aid  and  attendance  of  all  knights*  gentlemen,  yeomen,  labourers, 
fervants,  apprentices,  villains,  and  other  perfons,  above  the  age  of  fif¬ 
teen  years,  within  the  county  :  only  women,  ecclefiaftical  perlons,  and 
fuch  as  are  decrepid  and  infirm,  are  excufed. 

All  perfons  under  the  degree  of  a  peer  are  bound  to  attend  upon 
warning  of  the  fheriff  or  juflices,  under  pain  of  fine  and  imprilon- 
ment,  to  defend  the  county  againd  the  king’s  enemies  when  they 
come  into  the  land,  as  well  as  for  keeping  the  peace,  and  purfuing 
felons. 
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The  term  is  alfo  ufed  where  a  riot  is  committed,  a  poffeflion  kept 
upon  a  forcible  entry,  or  any  force  of  refeue  ufed,  contrary  to  the 
command  of  the  king’s  writ,  or  in  oppofition  to  the  execution  of 
judice. 

POSSESSIO  fratris,  is  where  a  man  hath  a  fon  and  a  daughter  by 
one  woman,  and  a  fon  by  another,  and  dies  ;  if  the  fird  fon  enters  and 
dies  without  ifliie,  the  daughter  fhall  have  the  land  as  heir  to  her  bro¬ 
ther,  although  the  fecond  l'on  by  the  fecund  woman  is  heir  to  the  fa¬ 
ther  :  but  if  the  elded  fon  dies  without  ifi'ue,  not  having  made  an  adlual 
entry  and  feifin,  the  younger  brother  by  the  fecond  wife,  as  heir  to  the 
father,  fhall  enjoy  the  eflate,  and  not  the  lifter. 

POSSESSION,  in  law,  the  holding  or  occupying  of  any  thing  ; 
either  de  jure,  or  defuflo. 

Pfjefjion  de  jure,  is  the  title  a  man  has  to  enjoy  a  thing,  though  it 
be  ulurped,  and  in  the  adtual  pojfeffton  of  another  ;  or  where  lands  are 
defeended  to  a  perfon,  and  he  has  not  yet  entered  into  them  :  and 
pojfjftort  dc  fafto,  or  adlual  poffeJJ'm,  is  where  there  is  an  adtual  or 
effectual  enjoyment  of  a  thing.  A  long  pojfrjfton  is  much  favoured 
by  the  law,  as  an  argument  of  right,  even  though  no  deed  can  be 
fiiewn:  and  it  is  more  regarded  than  an  ancient  deed  without  pojjijfton. 
1  hus,  annual  pojfeffton  gives  a  right  to  moveables ;  a  triennial  and 
peaceable  pojjejfton  of  a  benefice  is  fufficient  to  maintain  it,  provided  it 
be  founded  on  a  plaufible  title  ;  a  pojjejfton  of  an  eflate  for  ten  years  by 
one  prefent,  and  of  twenty  years  by  oneabfent,  with  a  title,  or  of  thirty 
years  without  any,  gives  a  full  right ;  but  a  centenary  poffejfm,  which 
conftitutes  pojfeffton  immemorial,  is  the  bed  and  mod  indifputable  of  all 
titles. 

If  he  that  is  out  of  pojfejfton  of  land  brings  an  adtion,  he  muff 
prove  an  undeniable  title  to  it ;  and  when  a  perfon  would  recover  any 
thing  of  another,  h  is  not  fufficient  to  dedroy  the  title  of  the  perfoa 
in  pojfejfton,  unlefs  he  can  prove  that  his  own  right  is  better  than  the 
other’s. 

In  order  to  make  pojfejfton  lawful  upon  an  entry,  the  former  pof- 
feflor  and  his  fervants  are  to  be  remoVed  from  off  the  premifes  en¬ 
tered  on :  but  a  perfon  by  leafe  and  releafe  is  in  pojjejfton  without 
making  any  entry  upon  the  lands.  See  the  articles  Entry,  Dis¬ 
seisin,  &c. 

POSSESSORY  attions,  are  thofe  which  ferve  only  to  regain  that 
poffeflion,  whereof  the  demandant  (that  is,  he  who  fues  for  the  land) 
or  his  ancedors  have  been  unjudly  deprived  by  the  tenant  or  pofledor 
of  the  freehold,  or  thofe  under  whom  he  claimed.  Thefe  are  the  writs: 
of  Entry  and  Assise. 

POSSIBILITY,  denotes  a  non-repugnance  to  exiding  in  a  thing 
that  does  not  any  way  exid.  Pojfibility  does  not  imply  any  thing  in 
the  thing  poffible,  but  it  is  a  mere  extrinfic  denomination  taken  from 
the  power  of  the  caufe,  and  principally  of  God.  In  effedt,  if  a  cre- 
atable  thing  had  any  intrinfic  pojftbility,  it  would  follow,  that  fuch  a 
thing  mud  exid  even  without  the  caufe. 

POSSIBLE,  is  fometimes  oppofed  to  real  exidence,  and  under- 
dood,  in  the  fchools,  of  a  thing  which,  though  it  does  not  adtually 
exid,  yet  may  exid  ;  as,  a  new  dar,  another  world,  Sec.  which  are 
particularly  faid  to  be  phyfcally  poffible. 

Pofftbles  are  reckoned  to  be  threefold,  viz.  future,  potential,  and 
merely  pojftble.  Future  poffible,  is  that  whofe  production  is  decreed 
and  afeertained,  v.  gr.  the  futurition  of  all  thofe  events  fixed  by  the. 
immutable  decree  of  the  Almighty.  Potential  pojftble,  is  that  which  is 
contained,  or  lies  hid,  in  it’s  caufes  ;  as  the  tree  in  the  feed,  the  fruit  in 
the  tree,  See.  And  mere  poffibility,  is  that  which  might  exid,  though, 
it  never  fhall. 

Others  didinguiffi  pofftbles  into  metaphyfical,  phyfical,  and  ethical. 
Metaphyfical  poffible,  is  that  which  may  at  lead  be  brought  to  being 
by  fome  fupernatural  and  divine  power,  as  the  refurredtion  of  the  dead. 
Phyfical  pojftble,  is  that  which  may  be  e deeded  by  a  natural  power,  as, 
to  overturn  the  Turkifh  empire ;  and  ethical pojjible,  is  that  which  may 
be  done  by  prudent  perfons,  ufing  all  the  proper  means  they  have  for 
the  fame. 

POST,  a  courier,  or  letter-carrier,  or  one  who  frequently  changes: 
horfes,  poded  or  placed  on  the  road,  for  quicker  difpatch.  The 
word  is  alfo  applied  to  the  houfes  where  fuch  a  perfon  takes  up  and 
lays  down  his  charge. 

In  England,  pods  were  fird  edabliffied  by  adt  of  parliament  in  the 
twelfth  year  of  the  reign  of  Charles  II.  which  enabled  the  king  to 
fettle  a  pojl- office,  and  appoint  a  governor.  The  general  pojl- office  in 
Lombard-dreet,  London,  is  now  managed  by  two  pojl- mailers  general* 
with  an  annual  falary  of  2000 1.  a  year  each,  who  have  under  them 
about  forty  other  officers  of  their  own  appointing,  as  the  receiver-ge¬ 
neral,  accomptant-general,  fecretary,  folicitor,  refident,  and  principal 
furveyor,  comptroller,  accomptant,  clerk  of  the  franks,  fix  clerks  of 
the  feveral  roads  with  their  aflidants,  a  window-man,  and  ten  forters 
for  the  inland  office :  befides  which,  there  are  for  the  foreign  office  a 
receiver-general,  an  accomptant-general,  a  fecretary,  a  comptroller,  an 
alphabet-keeper,  a  folicitor,  fupervifor  of  the  letter-carriers,  fixclerks> 
&c.  and  twenty-three  letter-carriers. 

On  this  grand  office  depend  182  pojl- maders  in  England  and  Scot¬ 
land,  who  keep  regular  offices  in  their  feveral  dages,  and  fub -pojl- 
maders  in  their  branches  ;  and  fuch  is  the  difpofition  of  the  dages, 
that  there  is  no  confiderable  market-town  in  England  but  has  an  eafy 
and  certain  conveyance  for  letters  to  and  from  the  faid  office  in  the  due 
courfe  of  the  mails  every  pojl. 

For  foreign  intelligence  in  times  of  peace,  Mondays  and  Thurs¬ 
days  are  the  ^/?- days  to  France,  Spain,  and  Italy:  Tuefdays  and! 
Fridays  for  Holland,  Germany,  Denmark,  and  Sweden  ;  on  Mon¬ 
days  and  Fridays  the  pojl  alfo  goes  for  Flanders,  and  from  thence  to 
Germany,  Denmark,  and  Sweden ;  and  on  the  lad  Thurfday  in 
every  month  a  packet-boat  fets  out  from  the  Thames  for  Barbadoes, 
Montferrat,  Nevis,  St.  Chridophers,  Antigua,  and  Jamaica.  Letters 
are  fent  to  all  parts  of  England,  Scotland,  and  Ireland,  (but  not  to 
Wales),  on  Tuefdays,  Thurfdays,  and  Saturdays  ;  and  are  returned 
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from  all  parts  of  England  and  Scotland  every  Mondavj  Wednef- 
day,  and  Friday;  from  Wales,  every  Monday  and  Friday;  and 
from  Kent  and  the  Downs,  every  day. 

The  charge  of  a  letter  of  a  fheet  of  paper  eighty  miles,  is  3 d.  of 
two  fheets,  bd.  For  above  eighty  miles,  a  fheet,  4 d.  two  %d.  An 
ounce  of  letters  for  eighty  miles,  is.  for  above,  ir.  bd.  &c.  A 
lingle  fheet  from  London  to  Edinburgh,  or  Dublin;  bd.  &c. 

The  pop  travels  at  the  rate  of  120  miles  in  24  hours.  And  for 
thofe  who  choofe  to  travel  the  poji,  horfes  are  ready  at  the  rate  of 
3</.  per  mile,  and  4 d.  to  the  poji- boy  every  ftage.  I 

In  1744,  the  grofs  amount  of  the  inland  and  foreign  offices  was 
237,492 /.  and  in  1764  it  was  432,048/. 

'  The  Great  Mogul  performs  part  of  his  poftage  by  pigeons,  kept 
in  feveral  places,  for  the  conveyance  of  letters  on  extraordinary  oc- 
cafions.  They  will  carry  them  from  one  end  of  that  vaft  empire  to 
another.  The  fame  vehicles  have  been  ufed  by  the  Dutch  in  (leges, 
■And  at  this  day,  Tavernier  obferves,  the  conful  of  Alexandretta  , 
fends  news  daily  to  Aleppo,  in  five  hours  time,  by  means  of  pigeons ; 
tho’  thofe  two  places  are  three  days  journey  onhorfeback  apart. 

Post ^  penny,  a  poji  eflablifhed  for  the  benefit  of  London,  and  the 
parts  adjacent ;  whereby  letters  or  parcels,  not  exceeding  four 
ounces  weight,  are  difpatched  three  times  a  day. 

The  rates  of  poftage  for  letters  fent  by  the  penny  poft  are  now  as 
follow  : 

For  every  letter  or  packet  palling  from  any  part  of  London, 
Weftminfter,  Southwark,  and  their  fuburbs,  to  any  other  part  of 
the  faid  cities  or  borough,  &c.  one  penny.  For  every  letter  or  packet 
palling  to  or  from  parts  beyond  London,  Weftminfter,  Southwark, 
and  their  fuburbs,  and  within  the  diftriCl  of  the  penny  poft,  fuch 
letters  or  packets  not  paffing  to  or  from  the  general  poft,  two  pence. 
For  every  letter  or  packet  paffing  from  any  part  beyond  London,  ■ 
Weftminfter,  Southwark,  and  their  fuburbs,  and  within  the  diftriCt 
of  the  penny  poft,  to  any  other  part  beyond  the  faid  cities  or  bo¬ 
rough,  &c.  and  within  the  faid  diftriCt,  two  pence.  In  any  of  the  : 
above  cafes  the  poftage  may  be  paid  either  at  putting  in  or  on  de¬ 
livery,  at  the  option  of  the  writers.  .  For  every  letter  or  packet  put  * 
into  the  penny  poft,  to  be  forwarded  to  the  general  poft  office,  and 
thence  to  be  conveyed  by  that  poft,  one  penny.  In  the  latter  cafe  the 
penny  tnujl  be  paid  at  putting  in,  and  is  not  left  to  the  option  of  the 
writer.  For  every  letter  or  packet,  firft  paffing  by  the  general  poft,  ‘ 
and  then  paffing  by  the  penny  poft  (over  and  above  the  general 
poft)  one  penny. 

Post,  in  war,  denotes  any  place  fortified  or  not,  where  a  body  of 
men  may  make  a  ftand  againft  an  enemy. 

Posts,  in  fculpture,  are  ornaments  formed  after  the  manner  of 
rolls  or  wreathings,  fo  called,  as  they  feem  to  run  after  one  another. 

Post  diem,  a  fee  of  4  d.  to  the  cuftos  brevium,  by  way  of  penalty, 
laid  on  a  fherifffor  negleCting  to  return  a  writ  after  the  dayaffigned. 

Post  dljfeifw,  a  writ  given  by  the  ftatute  of  Weftminfter  for  him, 
who  having  recovered  lands  or  tenements  by  Pracipe  quod  reddat , 
upon  default  or  reddition,  is  again  difleifed  by  the  former  difleifor. 

POSTEA,  in  law,  is  the  return  of  a  record  of  the  proceedings  in 
a  caufe  after  a  trial  and  verdiCt  by  writ  of  Nipprius ,  into  the  court 
of  common  pleas,  after  a  verdiCt ;  and  there  afterwards  recorded.  . 

POSTERN,  in  fortification,  is  a  final!  gate,  ufually  made  in  the 
angle  of  the  flank  of  a  baftion,  or  in  that  of  the  curtain,  or  near  the 
orillon,  defeending  into  the  ditch ;  whereby  the  garrifon  can  march 
in  and  out,  unperceived  by  the  enemy,  cither  to  relieve  the  works, 
or  to  make  private  fallies,  &c.  See  Sally-/<?/7,  and  Plate  97. 

POST-FINE,  is  a  certain  duty  payable  to  the  king  for  a  fine  for¬ 
merly  acknowleged  in  his  court ;  paid  by  the  cognizee  after  the  fine 
is  fully  pafled,  and  all  things  touching  the  fame  are  accomplifhed. 

POST-PIORSES.  Several  duties  are,  by  20  Geo.  III.  charged 
upon  horfes  and  carriages  travelling  poft,  under  the  management  of 
the  commiflioner  of  the  (lamp-duties.  Every  poft-mafter,  inn¬ 
keeper,  or  other  perfon,  who  lets  horfes  for  travelling,  by  the  mile, 
or  from  ftage  to  ftage,  or  who,  being  a  perfon  ufually  letting  horfes 
to  hire,  lets  to  hire  for  a  day,  or  any  lefs  period  of  time,  any  horfe 
for  drawing  a  carriage  ufed  in  travelling  poft,  (hall  pay  5*.  for  an 
annual  licence,  which  fhall  be  only  for  one  horfe,  marked  with  the 
words,  Licenjcdto  let  pojl-horjes,  under  a  penalty  of  5/.  &c. 

POSTHUMOUS,  a  child  born  after  the  death  of  his  father,  or 
taken  out  of  the  body  of  a  dead  mother.  It  is  figuratively  applied 
to  the  works  of  an  author  not  publifhed  till  after  his  deceafe. 
Among  the  Romans ,  poji  humous  was  alfo  ufed  for  a  child  born  after 
the  making  of  a  teftament,  which  occafioned  the  teftator  to  alter  it. 

POSTIL,  a  name  anciently  given  to  a  note,  or  remark,  written  I 
in  the  margin  of  the  Bible  ;  afterwards  alfo  to  a  note,  written  in  any 
other  book  pofterior  to  the  text. 

POS I ING,  among  merchants,  the  putting  an  account  forward 
from  one  book  to  another  ;  particularly,  from  the  journal  or  wafte 
book  into  the  ledger. 

POSTPONING,  the  putting  any  thing  after,  or  behind  another,  I 
with  regard  either  to  the  order  of  time  or  place  ;  alfo  to  put  off,  or 
delay.  Sometimes  it  is  taken  in  an  ill  part ;  as  when  we  fay,  the 
bookbinder  has  pojiponed  a  fheet,  See.  out  of  a  book. 

POSTSCRIPT,  an  aftCr-thought,  or  article  added  to  a  letter,  ] 
or  memoir ;  containing  fomething  learnt  or  recolleCted  after  the 
fubfeription  or  conclulion  of  the  piece:  it  is  ufually  marked  thus, 

P.  S.  The  Spectator  obferves,  that  a  woman’s  mind  is  always  better 
learnt  from  her  P.  S.  than  from  her  letter. 

POST-TERM,  a  fee,  or  penalty,  taken  by  the  cuftos  brevium 
of  the  court  of  commonpleas,  for  the  return  of  a  writ,  not  only  after 
the  day,  but  after  the  term  or  time  in  which  fuch  writs  are  return¬ 
able:  for  which  the  cuftos  brevium  has  2'od. 

POSTULATE,  a  pofition  affumed  without  proof. 

*  POSTULATION,  in  the  common  law,  the  nomination  of  a  I 
perfon  to  a  dignity  in  thechurch,  to  which,  by  the  canons,  he  cannot 
be  elected;  as,  for  want  of  age,  of  birth,  becaufe  already  poffeffed  of 


a  benefice  incompatible  therewith,  or  the  like  impediment.  Thus 
the  formal  election  of  fuch  a  perfon  being  faulty,  they  are  obliged  to 
proceed  by  way  of  population,  that  is,  the  chapter  befecches  the  per¬ 
fon,  to  whom  the  confirmation  of  the  election  belongs,  to  approve 
of  if,  though  it  be  not  canonical. 

POSTURES  of  the  body.  The  continued  unnatural  poftures'  of  the 
body,  are  the  occasions  of  many  very  unhappy  effeCts  in  the  human 
frame;  crookednefs  in  fhape  is  very  frequently  the  confequence  of 
them.  And  it  is  no  uncommon  thing  to  fee  fchool-boys,  who  are 
forced  to  be  continually  bending  to  write  upon  their  knee,  or  upon  a 
low'  form,  very  terribly  afllidted  by  means  of  the  compreflion  which 
that  unnatural  and  continued  po/iure  has  given  the  lower  part  of  the 
breaft  and  the  vifeera  contained  in  the  epigaftrium  ;  and  particu¬ 
larly  thofe  unhappy  youths,  who,  from  being  fhort-fighted,  are  ex¬ 
posed  to  a  greater  degree  of  Hooping  than  the  reft,  have  been  found 
terribly  afflicted  with  diforders  of  the  breaft  and  of  the  lower  belly. 
For  a  remedy,  let  the  pofiure  be  difeontinued,  and  nature  alone  will 
often  complete  the  cure. 

Posture  in  painting  and  fculpture,  the  fituation  of  a  figure  with 
regard  to  the  eye ;  and  of  the  feveral  principal  members  thereof  with 
regard  to  one  another,  whereby  it’s  adlion  is  expreffed.  A  confi- 
derable  part  of  a  painter’s  art  confifts  in  adjufting  the  pojlures,  in 
giving  the  mod  agreeable  pojlures  to  his  figures,  in  accommodating 
them  to  the  characters  of  the  refpeCtive  figures,  and  the  part  each 
has  in  the  action,  and  in  conductingand  purfuing  them  throughour. 

POTABLE,  potabilis,  fomew'hat  that  may  be  taken,  or  fwal- 
lowed,  by  way  of  drink. 

POT-ASH,  the  lixivious  allies  of  certain  vegetables,  ufed  in  the 
making  of  glafs  and  foap.  Such  are  the  afhes  of  the  herb  kali, 
called  alfo  glafs- wort,  glafs-weed,  &c.  from  it’s  great  ufe  in  glafs- 
making.  1  he  Ruffian  is  beft  for'medlcinal  purpofes.  It  may  feem 
odd  to  thofe  who  look  upon  pot-ajh  to  be  a.  mere  fixed  alkaline  fait, 
to  obferve,  that  the  w’ant  .of  an  admixture  of  this  acid  renders  it 
defective:  yet  nothing  is  more  certain  than  that  pot-ajh  and  pure 
fixed  alkali  differ;  that  pure  fixed  alkali  will  not  anfwer  the  pur¬ 
pofes  of  pot-ajh  in  many  of  the  manufactures,  and  that  no  good  pot- 
ajh  can  be  made  without  an  admixture  of  this  acid.  It  is  evident 
that  this  volatile  principle  muft  be  loft  in  the  calcination,  nay,  in 
the  very  reducing  the  wood  to  afhes  ;  it  is  for  this  reafon  that  all 
the  pot-ajh  in  the  world  made  only  by  burning  and  lixiviation  wants 
it,  and  is  therefore  defedive.  TheSwedifh  and  Ruffian  alone  have 
it,  and  they  are  therefore,  properly  fpeaking,  alone  true  and  perfeft 
pot-ajh,  fit  for  the  purpofes  of  our  manufactures  of  feveral  kinds. 
Thefe  Swedifh  and  Ruffian  kinds  are  diverted  of  their  native  acid 
in  the  firft  procefs  of  burning ;  but  it  is  peculiar,  in  the  after  ma¬ 
nagement  eft  the  works,  that  it  is  reftored  to  them  again  from  other 
wood  :  this  will  be  evident  in  the  procefs  itfelf. 

I  he  German  pot-ajh  is  a  tolerably  white-falt,  very  pure,  not  very 
hard,  of  a  very  acrid  tafte,  and  growing  damp  if  kept  in  a  moift  air. 

The  Spanifh  is  fomewhat  lefs  pure  fait  than  the  German,  mode¬ 
rately  hard,  often  of  a  bluifh  colour,  and  of  a  lefs  acrid  tafte. 

The  Ruffian  pot-ajh  is  the  hardeft  and  darkeft-coloured  of  all.  It 
is  brought  to  us  in  large  mafles,  almoft  as  hard  as  ftones,  and  yet, 
of  all  the  kinds,  is  the  fooneft  affeCted  with  a  damp  air,  and  runs 
into  the  thinneft  fluid  hy  means  of  it. 

The  German  kind  is  what  is  commonly  fold  among  us  under  the 
name  of  pearl  afhes.  The  manner  of  making  it  is  this  :  large  quan¬ 
tities  of  the  wood  are  burnt,  and  the  allies  produced  by  them  are 
boiled  in  w'ater  ;  the  water,  when  it  has  thus  taken  up  the  fixed  fait 
they  abound  with,  is  fet  by  to  fettle  till  very  clear,  and  is  then  eva¬ 
porated  to  a  drynefs,  and  the  fait  we  meet  with  under  the  name  of 
pearl  afhes  is  left  behind. 

They  ufe  all  forts  of  trees  indifcriminately  for  this  except  the 
refinous  kinds,  which  yield  little  or  no  fait.  This  is  a  good  alkali, 
and  anfwers  very  well  for  feveral  purpofes.  But  where  what  is 
properly  called  pot-ajh  is  required,  that  is,  where  a  fait  fated  with  the 
volatile  acid  and  oil  of  the  wood  is  wanted,  there  it  cannot  do. 

The  moft  common  method  of  making  pot-ajh  is  by  burning  large 
piles  of  wood,  lixiviating  the  allies  by  boiling  in  copper-veflels,  de¬ 
canting  the  lixivium  when  clear, and  boiling  it  inother  copper-veflels 
or  pots,  till  the  liquor  be  evaporated,  and  a  reddifh  folid  fait  obtained, 
called  black  pot-ajh,  which  by  calcination  in  ovens  with  a  heat  not 
intenfe  enough  to  fufe  it,  is  dephlogifticated  and  rendered  white.  If 
any  of  it  has  been  fuled,  it  will  have  a  greenifti  blue  colour. 

Another  method  of  preparing  pot-ajh,  and  which  may  be  conve¬ 
niently  ufed  in  a  large  manufactory  of  it,  is  deferibed  by  Kunckel. 
1  he  afhes  of  wood  are  put  into  a  large  tub,  near  the  bottom  of 
which  is  inferted  a  cock  ;  and  to  prevent  the  afhes  from  filling  up 
the  cock,  the  bottom  is  covered  with  ffraw  and  pieces  of  fmall  wood. 
W ater  is  to  be  poured  on  the  allies,  and  the  next  day  is  to  be  let  off 
through  the  cock  into  another  veflfel.  The  afhes  may  again  be 
elixated  with  more  water  till  all  the  fait  be  difiblved.  The  weaker 
leys  are  to  be  poured  on  frefli  parcels  of  afhes  till  they  can  receive 
no  more  fait.  The  ley  is  then  to  be  evaporated  in  an  iron  pan,  and 
the  brown  fait  is  to  be  dephlogifticated  by  calcination  in  a  furnace 
or  oven  with  a  heat  not  intenfe  enough  to  fufe  it.  Some  perfons  foak 
ftraw  in  the  ley  obtained  by  lixiviating  wood-afhes  with  water,  and 
by  drying  and  burning  this  ffraw  they  obtain  a  fait  wdthout  the 
trouble  of  boiling  the  ley.  But  as  pot-ajh  is  made,  in  various  ways, 
of  different  materials,  there  appear  to  be  different  kinds  of  it  pof- 
feffing  different  qualities. 

Mr.  Birch,  who  carries  on  an  extenlive  manufactory  near  Man- 
chefter,  and  bleaches  his  own  yarn,  was  induced  to  try  whether  the 
dunghill  water  might  not  be  converted  into  pot-ajhes.  He  accord¬ 
ingly  evaporated  a  large  quantity  of  it,  and  burnt  the  refiduum  in 
an  oven;  the  event  fo  far  anfwered  his  expectations,  that  he  has 
ever  fince  continued  to  prepare  thefe  afhes,  and  to  employ  them  in 
the  operation  of  bucking:  and  With  a  liberality  which  betokens  true 
greatnefs  of  mind,  he  has  now  made  this  lucrative  difeovery  public. 

The 


POTTERY 


The  procefs  is  extremely  fimple,  and  may  be  eafily  underftood  by 
viewing  Plate  17,  fig.  14,  in  which  N°  1  reprefents  the  dunghill  ; 

2,  a  fough  or  drain  round  it  ;  3,  a  refervoir  for  the  dunghill  water  ; 

4,  a  well  communicating  with  the  refervoir,  in  which  a  pump  is 
fixed,  to  convey  it  to  N°  7,  which  is  a  pan,  in  which  the  water 
is  boiled  to  the  confidence  of  treacle,  and  afterwards  burnt  in  an 
oven.  T  he  pan  is  made  of  iron  plates,  turned  up  a  little  at  the 
edges.  To  thefe  are  ferewed  planks  of  wood,  in  order  to  make  it 
about  twenty  inches  deep.  From  a  quantity  of  muck-water  equal 
to  twenty-four  wine  pipes  full,  the  quantity  of  afhes  made  was  9 
cwt.  1  qr.  12  lb.  valued  at  twoguineas  perhundred  ;  in  the  manu¬ 
facture  of  which,  allowing  for  every  expence  attending  it,  there  is 
a  clear  profit  of  15/.  4*.  deducing  a  trifle  for  the  wear  of  the  pan 
and  oven.  Dr.  Perci  val  fuggefts,  that  this  profit,  confiderable  as  it 
is,  may  admit  of  increafe  by  future  improvements:  for  in  fpring 
and  fummer  feafons,  the  evaporation  might  be  carried  on  without 
the  aid  of  fire,  by  conveying  the  dunghill-water  from  the  refervoir 
through  proper  fluices  into  lhallow  troughs  or  ponds,  of  fuch  extent 
as  to  afford  a  proper  furface  for  the  action  of  the  fun  and  wind. 
Thefe  might  be  covered  in  rainy  weather  with  awnings  of  canvas, 
painted  on  the  outfide  black,  and  white  on  the  infide  ;  the  former 
with  a  view'  to  abforb,  the  latter  to  reflect,  the  rays  of  light. 

The  ufe  of pot-afh ,  in  the  manufactures,  is  very  great.  The  foap 
and  glafs  tradeconfumea  vaftdeal  of  it;  and  the  bleachers,  dyers, 
&c.  much  more.  In  medicine,  the  German  kind,  or  pearl-afhes, 
ferve  our  chemifls  in  the  place  of  alkali  falts,  that  would  come 
dearer.  The  Ruffian  kind  ferves  to  make  the  medicinal  lees,  foap, 
and  the  common  cauftic  ;  and  no  other  fort  ought  to  be  ufed  for 
either  of  thefe  purpofes. 

POTATOE,  in  botany,  the  Englifh  name  for  a  fpecies  of  the 
tuberofe  rooted  folanum. 

Culture  of  Potatoes.  The  moft  advantageous  way  of  propa¬ 
gating  potatoes  is,  the  planting  them  at  large  diftances,  and  digging 
or  horfe-hoeing  the  ground  feveral  times  between  them. 

Mr.  Tull  gives  an  example  of  this,  in  which  the  hoeing  fucceeded 
much  better  than  dung,  and  without  the  expence  of  it.  A  piece  of 
ground  w’as  planted  with  potatoes,  the  greater  part  of  it  in  the  com¬ 
mon  way;  but  in  one  part,  worfe  than  the  relf,  they  had  been  fet 
at  a  yard  diftance  every  way.  The  reft  of  the  ground  was  dunged ; 
this  poor  part  had  no  dung,  but  was  ploughed  deep  at  feveral  times 
four  different  ways,  fo  that  the  ground  was  ftirred  and  broken  tho¬ 
roughly  every- where  about  the  potatoes.  The  confequence  was,  that 
though  no  dung  was  ufed  here,  and  though  the  plants  appeared 
much  weaker  than  in  the  dung  part,  yet  the  crop  was  greatly  better 
than  that  of  the  other  part  of  the  field.  The  roots  here  were  all  large, 
and  in  the  other  parts  of  the  field,  where  the  dung  had  been  tiled 
without  ploughing, ,  they  were  fo  fmall,  that  the  crop  was  fcarce 
worth  taking  up. 

This  is  one  of  many  inflancesof  the  no  great  ufe  in  dunging  land, 
without  properly  ftirring  it  up,  and  ferves  to  prove,  what  the  crops 
of  corn  and  every  thing  elfe  confirm  upon  trial,  that  the  ftirring  the 
earth  fufficiently,  without  any  farther  trouble,  will  anfwer  better 
without  any  other  manure,  than  all  the  manure  in  the  world  with¬ 
out  it. 

POTENT,  or  Potence,  in  heraldry,  a  term  for  a  kind  of  a 
crofs,  whofe  ends  all  terminate  like  the  head  of  a  crutch.  This  is 
otherwife  called  the  Jerufalem  crofs ;  and  is  reprefented  in  Plate  5, 
fig.  47.  He  beareth  fable,  a  crofs  potent  or,  by  the  name  of  Aleyn. 

POTENTIA,  Power,  that  whereby  a  thing  is  capable  either 
of  aCting,  or  being  aCted  upon.  See  the  article  Power.  i 

POTENTIAL,  in  the  fchools,  is  ufed  to  denote  and  diftinguifh 
a  kind  of  qualities,  which  are  fuppofed  to  exift  in  the  body  in  po- 
ten/ia  only,  by  which  they  are  capable  in  fome  manner  of  affeCting 
and  impreffing  on  us  the  ideas  of  luch  qualities,  though  not  actually 
inherent  in  themfelves;  in  which  fenfe  we  fay,  potential  heat,  poten¬ 
tial  cold.  • 

Potential,  in  medicine.  Cauteries  are  diftinguiffied  into  a£tual 
and  potential.  See  the  article  Cautery. 

Potential,  in  grammar,  an  epithet  applied  to  one  of  the  moods 
of  verbs.  Refer  toSyftem,  p.  1079,  &c. 

POTER1UM,  burnet,  in  botany,  a  genus  of  the  monoecia  poly- 
andria  clafs.  The  corolla  is  formed  of  a  Angle  petal,  divided  into 
four  rounaiffi  concave  patent  fegments,  growing  together  at  the  bafe: 
the  fruit  is  a  berry,  the  outer  cruft  of  which  is  formed  of  the  indu¬ 
rated  tube  of  the  corolla:  the  feeds  are  two.  It  is  a  perennial  plant, 
the  ftalks  of  which  rife  a  foot  and  a  half  high,  branching  out  and 
terminated  by  long  llender  footftalks,  fuftaining,  each,  an  oblong 
fpike  of  flowers,  which  are  of  a  purplifh  red  colour,  and  appear  in 
June.  The  feeds  ripen  in  autumn.  This  plant  is  propagated  in 
gardens ;  the  young  tender  leaves  are  put  into  fallads,  and  the  leaves 
are  ufed  for  cool  tankards  in  hot  weather.  It  is  ufed  in  medicine, 
and  reckoned  to  be  cordial  and  alexipharmic.  The  powder  of  the 
.root  is  recommended  againft  fpitting  of  blood.  , 

POTION,  a  liquid  medicine,  confifting  of  as  much  as  can  be 
drank  at  one  draught.  The  writers  of  pharmacy  diftinguifh  potions 
into  cathartic,  cardiac,  and  alterative. 

POT-METAL,  which  is  harder  than  copper  or  brafs,  is  com-  ; 
pofed  of  one  part  of  lead  to  four  of  copper. 

POTTERY,  the  manufadture  of  earthen- ware,  or  the  art  of; 
making  earthen  veflels. 

The  wheel  and  lathe  are  the  chief,  and  almoft  the  only  inftru-  ,  , 
ments  ufed  in  pottery:  the  firft  for  large  works,  and  the  laft  for 
Email..  The  potter’s  w  heel  confifts  principally  in  the  nut,  which  is  ,  ' 
a  beam  or  axis,  whofe  foot  or  pivot  plays  perpendicularly  on  a  free-  J 
(lone  foie  or  bottom.  From  the  four  corners  of  this  beam,  w'hich  '  * 
does  not  exceed  two  feet  in  height,  arife  four  iron-bars,  called  the  •  t 
Fpokes  of  the  wheel;  which,  forming  diagonal  lines  with  the  beam,  ! 
defeend,  and  are  faftened  at  bottom  to  the  edges  of  a  Itrong  wooden  ’ 
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circle  four  feet  in  diameter,  perfeft  like  the  felloes  of  a  coach- 
wheel  except  that  it  has  neither  axis  nor  radii,  and  is  only  joined 
to  the  beam,  which  ferves  it  as  an  axis  by  the  iron-bars.  The 
top  of  the  nut  is  flat,  of  a  circular  figure,  and  a  foot  in  diameter- 
and  on  this  is  laid  the  clay  which  is  fo  be  turned  and  falhioned! 

I  ne  wheel,  thus  difpofed,  is  encompaffed  with  four  Tides  of  four 

c  i  ire  rent  pieces  of  wood  faftened  on  a  wooden  frame ;  the  hind-piece 
which  is  that  on  w'hich  the  workman  fits,  is  made  a  little  inclining 
towards  the  wheel ;  on  the  fore-pieces  are  placed  the  prepared 
earth ;  on  the  fide-pieces  he  refts  his  feet,  and  thefe  are  made  in¬ 
clining  to  give  him  more  or  lefs  room.  Having  prepared  the  earth, 
the  potter  lays  a  round  piece  of  it  on  the  circular  head  of  the  nut, 
and  fitting  down  turns  the  wheel  with  his  feet  till  it  has  got  the 
proper  velocity;  then,  wetting  his  hands  with  water,  he  preffes  his 
It  or  his  fingers-ends  into  the  middle  of  the  lump,  and  thus  forms 
the  cavity  of  the  veffel,  continuing  to  widen  it  from  the  middle;  and 
thus  turning  the  infide  into  form  with  one  hand,  while  he  propor¬ 
tions  the  ourfide  with  the  other,  the  wheel  conftantly  turning  all 
the  w'hile,  and  he  wetting  his  hands  from  time  to  time.  When°the 
veffel  is  too  thick,  he  ufes  3  flat  piece  of  iron,  fomewhat  ffiarp  on 
the  edge,  to  pare-  off  what  is  redundant ;  and  w'hen  it  is  finilhed, 
it  is  taken  off  from  the  circular  head,  by  a  wire  paffed  underneath 
the  veflel. 

The  potter’s-lathe  is  alfo  a  kind  of  wheel,  but  more  fimple  and 
flight  than  the  former;  it’s  three  chief  members  are  an  iron-beam 
or  axis  three  feet  and  a  half  high,  and  tw'o  feet  and  a  half  diameter, 
placed  horizontally  at  the  top  of  the  beam,  and  ferving  to  form  the 
veffel  upon:  and  another  larger  wooden  wheel,  all  of  a  piece,  three 
inches  thick,  and  two  or  three  feet  broad,  faftened  to  the  fame  beam 
at  the  bottom,  and  parallel  to  the  horizon.  The  beam  or  axis 
turns  by  a  pivot  at  the  bottom  in  an  iron-ftand.  The  workman 
gives  the  motion  to  the  lathe  with  his  feet,  by  puffiing  the  great 
wheel  alternately  with  each  foot,  ftill  giving  it  a  greater  or  Teffer 
degree  of  motion,  as  his  work  requires.  They  work  with  the  lathe, 
with  the  fame  inftruments,  and  after  the  fame  manner  as  with  the 
wheel.  1  he  mouldings  are  formed  by  holding  a  piece  of  wood  or 
iron  cut  in  the  form  of  the  moulding  to  the  veffel,  while  the  wheel 
is  turning  round  ;  but  the  feet  and  handles  are  made  by  themfelves, 
and  fet  on  with  the  hand  ;  and  if  there  be  any  fculpture  in  the  work, 
it  is  ufuallv  done  in  wooden  moulds,  and  ftuck  on  piece  by  piece 
on  the  outfide, of  the  veffel.  For  the  glazing  of  the  work,  fee  the 
article  Glazing. 

POUCH,  a  fquare  cafe  or  bag  of  leather,  with  a  flap  over  it, 
hanging  to  a  buff  fhoulder-belt,  of  about  three  inches  broad,  over 
the  left  ffioulderof  foot-foldiers ;  ufed  for  holding  cartridges. 

POUNCE,  gum  fandaric  pounded  and  lifted  very  fine,  to  rub  on 
paper,  in  order  to  prelerve  it  from  finking,  and  to  make  it  fit  to 
write  upon. 

Pounce  is  alfo  a  little  heap  of  charcoal  dull,  inclofed  in  a  piece 
of  muflin  or  fome  other  open  fluff,  to  be  paffed  over  holes  pricked 
in  a  work,  in  order  to  mark  the  lines  or  defigns  thereof  on  paper, 
filk,  &c.  placed  underneath;  which  are  to  be  afterwards  finilhed 
with  a  pen  and  ink,  a  needle,  or  the  like.  This  kind  of  pounce  is 
much  ufed  by  embroiderers,  to  transfer  their  patterns  upon  fluffs; 
by  lace-makers,  and  fometimes  alfo  by  engravers. 

POUND,  libra,  a  ftandard  -weight,  for  the  proportion  and  fub- 
divilions  of  which,  fee  the  article  Weight. 

Pound  alfo  denotes  a  money  of  account;  fo  called,  becaufe  the 
ancient  pound  of  filver  weighed  a  pound  troy.  The  Englifh  pound 
fterling  contains  20 s. 

Pound,  among  lawyers,  denotes  a  place  of  ftrength,  in  which 
to  keep  cattle  that  are  diftrained,  or  put  in  for  trefpafs,  until  they 
are  replevied  or  redeemed. 

Pound  breach,  inlaw.  If  a  diftrefs  be  taken,  and  impounded, 
though  without  juft  caufe,  the  owner  cannot  break  the  pound ,  and 
take  away  the  diftrefs ;  if  he  doth,  the  party  diftraining  may  have  his 
adtion,  and  retake  the  diftrefs  wherever  he  finds  it. 

POUNDAGE,  a  fubfidy  of  12 d.  in  the  pound,  granted  to  the 
crown  on  all  goods  and  merchandizes  exported  or  imported  ;  and  if 
by  aliens,  1  d.  more. 

POURPRESTURE,  is  when  a  man  takes  to  himfelf,  or  en¬ 
croaches  any  thing  which  he  ought  not;  whether  it  be  in  jurifdic- 
tion,  in  land,  or  in  franchife;  and,  generally,  where  any  thing  is 
done  to  the  nuifance  of  the  king’s  tenants. 

POURSUIVANTS  at  arms.  See  the  articles  Arms,  and  He¬ 
rald,  for  an  explanation. 

Pourfuivants  were  entirely  dependent  on  the  heralds,  and  affifted  at 
their  chapter;  officiating  for  them  in  preparing  and  affigning  tourna¬ 
ments,  and  all  other  parts  of  their  miniftry. 

POURVEYANCE,  or  Purveyance,  the  providing  of  corn, 
vidtuals,  fuel,  and  other  neceffaries,  for  the  king’s  houfe. 

No  purveyor  ffiall  take  any  timber,  cattle,  corn,  &c.  from  any 
fubjedi,  without  his  free  confent,  or  without  a  juft  appraifement, 
and  paying  for  the  fame. 

POUTING,  or  whiting-vovr ,  a  delicate  fifih  of  the  gadus  kind, 
with  30  rays  in  the  fin  belide  the  anus;  it  feldom  exceeds  a  foot  in 
length. 

POUCHES,  in  a  flfip,  are  fmall  bulk-heads  made  in  the  hold,  to 
flow  corn,  goods,  &e. 

POWDER,  pulv'ts,  in  pharmacy,  a  dry  fubftance  well  broken, 
cither  in  a  mortar,  by  grinding,  or  by  chemical  operations. 

Powder,  amber.  Take  prepared  amber  and  gum  arabic,  of  each 
ten  drachms;  juice  of  hypocyftus,  balauftines,  and  Japan  earth,  of 
each  five  drachms.;  olibanum,  half  an  ounce;  ftrained  opium,  a 
drachm  ;  mix  all  thefe  together  into  a  fine  powder. 

Powder,  afiringent,  is  formed  by  pounding  together  alum  and 
Japan  earth,  of  each  two  drachms.  If  the  whole  be  divided  into 
ten  or  twelve  dofes,  one  of  them  may  be  taken  every  hour  in  an 

immoderate 
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immoderate  flow  of  the  menfes,  and  other  haemorrhages  ;  or  every 
half  hour,  if  the  haemorrhages  be  violent. 

Powder  of  bole,  is  formed  by  pulverizing  the  following  ingredients, 
Viz.  bole  arinenic,  or  French  bole,  two  ounces;  cinnamon,  one 
ounce;  tormentil  root,  and  gum  arabic,  of  each  fix  drachms;  and 
long  pepper,  one  drachm.  This  warm,  glutinous,  and  aftringent 
powder,  is  given  in  fluxes,  and  other  diforders  where  medicines  of 
that  clafs  are  necelfary,  in  thedofe  of  a  fcruple,  or  half  a  drachm. 

Powder,  bezoardic,  or  Ga sco ion’s  powdery  is  now  made  only 
of  crab’s  claws,  one  pound  ;  prepared  pearls  and  red  coral,  of  each 
three  ounces  ;  and  oriental  bezoar,  an  ounce. 

Powder,  carminative ,  for  expelling  flatulencies,  is  made  bv  reduc¬ 
ing  half  an  ounce  of  coriander  feed,  one  drachm  of  ginger,  half  a 
drachm  of  nutmegs,  and  a  drachm  and  a  half  of  fine  fugar  into  a 
powder.  It  is  alfo  given  moderately  to  children  in  their  food,  for 
the  gripes. 

Powder,  ccruffc :  Take  ceruffe,  five  ounces;  farcocolla,  an 
ounce;  gum  tragacanth,  half  an  ounce;  make  the  whole  into  a  fine 
powder.  This  is  fubftituted  by  the  college  in  the  place  of  the  white 
troches  of  Razi. 

Powder,  diuretic:  Pound  together  four  ounces  of  gum  arabic, 
and  one  ounce  of  purified  nitre.  If  the  whole  be  divided  into  24 
dofes,  one  may  be  taken  three  times  a  day,  with  confiderable  benefit, 
in  the  firft  ftage  of  the  venereal  difeafe. 

Powder  of  myrrh :  Take  of  dried  leaves  of  rue,  of  dittany  of 
Crete,  of  myrrh,  each  an  ounce  and  an  half;  of  alfa  foetida,  faga- 
penum,  Rullia  caftor,  and  opopanax,  each  an  ounce;  and  beat  all 
together  to  a  fine  powder. 

Powder,  aromatic  purging:  Pound  and  mix  well  thebrft  Turkey 
rhubarb,  cinnamon,  and  fine  fugar,  of  each  two  drachms.  A  tea- 
fpoonful  may  be  taken  once  or  twice  a  day,  againft  flatulency  accom-, 
panied  with  coftivenefs. 

Powder,  falinc  laxative,  is  prepared  of  foluble  tartar  and  creatn 
of  tartar,  of  each  one  drachm  ;  and  of  purified  nitre,  half  a  drachm. 
One  of  thefe  cooling  laxative  powders  may  be  taken  in  a  little  gruel, 
and  repeated  occafionally,  in  fevers,  and  inflammatory  diforders, 
where  it  is  necelfary  to  keep  the  body  gently  open. 

Powder,  Jleel  is  made  by  pounding  together  filings  of  fteel  and 
loaf  fugar,  of  each  two  ounces,  and  half  an  ounce  of  ginger.  Atea- 
fpoonful  may  be  taken  twice  a  day  in  obftru&ione  of  the  menfes,  and 
other  cafes  where  fteel  is  proper.  • 

Powders,  worm ,  are  formed  by  well  mixing  of  tin,  reduced  into 
a  fine  powder,  an  ounce;  and  of  iEthiop’s  mineral,  two  drachms. 
Let  the  whole  be  divided  in  fix  dofes ;  and  one  of  them  may  be 
taken  in  a  little  fyrup,  honey,  or  treacle,  twice  a  day.  After  they 
have  been  all  ufed,  the  following  anthelmintic  purge  will  be  proper. 

Powder,  purging  worm,  is  prepared  of  powdered  rhubarb,  a 
fcruple ;  and  of  fcammony  and  calomel,  of  each  five  grains.  Rub 
thefe  together  in  a  mortar  for  a  dofe.  For  children,  the  above  dofes 
muft  be  leflened,  according  to  their  age.  If  the  powder  of  tin  be 
given  alone>  it’s  dofe  may  be  confiderably  iixcreafed. 

Powder  of  Italy  is  made  of  poppy  feeds,  ten  drachms  ;  of  ftarch, 
gum  arabic,  and  tragacanth,  each  three  drachms ;  of  the  feeds  of 
purllain,  marlhmallows,  and  mallows,  each  four  drachms  ;  of  cu¬ 
cumber,  melon,  gourd,  citrul,  and  quince-feed,  cleanfed,  each  feven 
drachms  ;  of  liquorice,  three  drachms  ;  of  white  amber,  two  drachms  ; 
and  of  fugar-candy,  the  weight  of  the  whole:  make  them  all  into  a 
powder.  It  will  keep  beft  in  the  form  of  lozenges.  This  powder 
is  intended  as  an  emollient,  and  to  foften  and  heal  internal  injuries  ; 
as  diforders  of  the  breaft,  lungs,  and  kidnies,  fpittingof  blood,  &c. 
it  alfo  cools  the  heat  of  urine  in  gonorrhoeas  and  ftranguries  j  it’s  dofe 
being  from  a  drachm  to  two  drachms. 

Powder  againfl  mifearriages :  'Fake  red-rofe  leaves,  maftich, 
aloes-woods,  pearls,  red  coral,  of  each  a  fcruple ;  fpikenard,  mace, 
^innamon,  yellow  fanders,  cardomoms,  and  white  amber,  of  each 
half  a  drachm  :  reduce  all  to  a  powder.  It  is  diredled  either  in  powder , 
from  a  fcruple  to  a  drachm  at  a  time,  in  red  wine ;  or  to  be  made 
into  lozenges  with  their  whole  weight  of  fugar,  and  a  mucilage  of 
tragacanth. 

No  powders ,  efpecially  thofe  of  the  aromatic  kind,  fliould  be  too 
much  expofed  to  the  air,  and  kept  too  long. 

Powder,  cephalic ,  as  a  fternutatory,  may  be  made  of  the  leaves  of 
afarabacca,  marjoram,  and  the  lilies  of  the  valley,  each  any  quantity  at 
pleafure. 

Powder  for  the  hair  is  flour  of  wheat,  or  beans,  well  lifted,  and 
prepared  with  perfume,  to  give  it  an  agreeable  odour. 

POWDERINGS,  in  building,  a  term  fometimes  ufed  for  devices 
fervingto  fill  up  vacant  fpaces,  in  carved  work*.;  as  alfo  in  efcutcheons, 
writings,  &c. 

POWER,  potentia ,  in  phyfiology,  the  faculty  of  doing  or  fuffer- 
ing  any  thing. 

Power,  therefore,  is  two- fold,  viz.  confidered  as  able  to  make,  or 
able  to  receive  any  change  ;  the  former  of  which  may  be  called  adive 
power,  and  the  latter  paflive  power.  Of  paflive  power,  all  fenfible 
things  abundantly  furnifli  us  with  ideas,  whofe  fenfible  qualities  and 
beings  we  find  to  be  in  a  continual  flux,  and  therefore  we  look  on 
them  as  liable  to  the  fame  changes.  Nor  have  we  fewer  inftances  of 
adtive  power ;  fince  whatever  change  is  obferved,  the  mind  muft  col¬ 
led  a  power  fomewhere  able  to  effect  it ;  but,  efpecially,  by  reflecting 
on  the  operations  of  our  own  minds,  as  the  power  of  perception,  of 
volition,  <&c.  See  the  articles  Freedom,  Will,  Perception,  &c. 

Dr.  Keil  demonftrates,  that  the  phyfical  power ,  or  ad  ion  of  bo¬ 
dies,  -propagated  in  orbem,  as  light,  heat,  odour,  &c.  has  it’s  effi-  . 
cacy  increated  ordiminifhed  in  a  duplicate  ratio  of  the  diftances  from 
the  center  of  radiation,  or  exertion  of  that  power. 

Power,  in  mechanics,  denotes  any  force  whether  of  a  man,  horfe, 
a  fpring,  the  wind,  water,  &c.  which  being  applied  to  a  machine, 
tends  to  produce  motion.  See  the  articles  Machine  and  Engine. 
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Fhe  intenfity  of  a  power  is  it’s  abfolute  force  ;  that  is,  it’s  force 
fuppofing  r’s  velocity  equal  to  it’s  weight :  for  it’s  moving  or  adine 
force  may  be  greater  or  lefs,  according  as  it’s  velocity  is  increafed  or 
diminifhed,  in  refped  of  that  of  the  weight.  As  for  example,  if  a  man 
be  the  power,  and  can  raife  from  the  ground  a  certain  weight  that 
weight  will  exprefs  or  be  equal  to  the  intenfity  of  the  power;  for  in 
this  cafe,  whatever  engine  be  made  ufe  of,  that  part  of  the’engine 
where  the  weight  is  duly  applied,  will  move  juft  as  faft  as  that  on 
which  a  man  ads  with  his  whole  force. 

A  power  may  ad  in  any  diredion  whatever,  but  a  weight  has  only 
one  diredion,  viz.  towards  the  center  of  the  earth.  See  the  article 
Gravitation.  - 

When  we  fpeak  of  the  mechanical  powers,  the  word  power  is  taken 
in  a  very  different  fenfe  from  that  above  laid  down  fince,  in  this 
cafe,  it  fignifies  only  an  organ  or  inftrument,  whereby  a  power  of  a 
known  intenfity  is  made  to  ad  upon  a  weight :  and  therefore  we  muft 
take  care  not  to  attribute  any  real  force  to  any  fimple  or  compound 
machine,  as  many  are  apt  to  do  merely  becaufe  the  name  power  has 
been  given  to  mechanical  organs,  not  from  their  effed,  but  from  the 
efted  which  the  power  produces  by  their  means.  For  how  much  fo- 
ever  the  force  of  a  power  is  thereby  increafed,  in  order  to  fuftain  or 
raife  a  weight  far  fuperior  to  it  in  intenfity ;  yet  this  cannot  be  done 
without  lofing  in  fpace  and  time  what  is  gained  in  force ;  contrary  to 
what  fome  have  vainly  imagined,  becaufe  the  vulgar  comfnonly  fpeak 
of  a  machine  as  they  do  of  an  animal;  attributing  that  effed  to  the 
machine,  which  tis  only  the  effed  of  the  power  by  means  of  the  ma¬ 
chine  :  thus,  it  is  ufual  to  fay,  fuch  a  machine  raifes  fuch  a  quantity 
of  water,  or  performs  fuch  and  fuch  work;  when  we  fliould  fay, 
if  we  would  fpeak  philofophically,  fuch  a  running  ftreatn,  fuch  a 
fall  of  water,  the  wind,  or  fo  many  men,  horfes,  oxen,  &c.  raife 
fo  much  water  in  fuch  a  time,  &c.  by  means  of  fuch  or  fuch  a  ma¬ 
chine.  It  were  therefore  to  be  wiftied,  that  the  word  power  were  to 
be  confined  to  it’s  proper  fenfe,  and  not  ufed  to  fignify  one  of  the  me¬ 
chanical  organs  ;  however,  as  it  has  been  cuftomary  to  ufe  it  in  that 
fenfe,  we  have  done  fo  too,  but  withal  thought  proper  to  give  the  above 
caution. 

The  fimple  mechanical  organs  or  powers  are  the  lever,  balance, 
axis  in  peritrochio,  pully,  ferew,  wedge,  and  inclined  plane.  See  the 
articles  Lever,  Balance,  &c..‘ 

Power,  in  law,  fignifies,  in  general,  a  particular  authority,  granted 
by  any  perfon  to  another  to  reprefent  him,  or  ad  in  his  ftead. 

Powers,  in  arithmetic  and  algebra,  are  numbers  or  quantities 
anfing  from  the  fquaring  or  multiplication  of  any  number  or  quan¬ 
tity  by  itfelf,  and  then  that  produd  by  the  root  or  firft  number  again  : 
and  this  third  produd  by  the  root  again  ;  and  fo  on  ad  infinitum : 
as  2,  4,  8,  16,  32,  64,  J28,  256,  &c.  Where  2  is  called  the  root 
or  firft  power ,  4  is  it’s  fquare  or  fecond  power,  8  it’s  cube  or  third 
power,  16  it’s  biquadrate  or  fourth  power,  &c.  And  thefe  powers  in 
letters  or  fpecies  are  expreffed  by  repeating  the  root  as  often  as  the 
index  of  the  power  expreffes  it.  Thus  a  is  the  root  or  firft  power,  a  a, 
the  fquare  or  fecond  power,  a aa  the  cube,  aaaa  the  biquadrate  or 
fourth  power.  And  to  avoid  the  tedioufnefs  of  repeating  the  root  fo 
often,  when  the  powers  are  high,  we  only  put  down  the  root  with  the 
index  of  the  power  over  it,  thus ;  a 9  is  the  ninth  power  of  a;  bl  6,  b9 
are  the  16th  and  94th  powers  of b.  See  the  article  Involution,  in 
Syftem  of  Arithmetic,  p.  107;  and  205,  D®. 

Power  0/  an  hyperbola,  in  conics,  is  the  fquare  of  the  right  line 
C  I,  or  A  I.  Sec  Plate  144 ,fig.  20.  It  is  the  fixteenth  part  of  the 
Iquara  of  the  conjugate  axis,  or  the  one  fourth  part  of  the  fquare  of 
the  femi-conjugate  axis ;  or  it  is  equal  to  a  redangle  under  the  one 
fourih  of  the  tranfverfe  axis,  and  one-fourth  part  of  the  fumofthe 
tranfverfe  axis,  and. parameter. 

POWTER,  a  pigeon  of  a  mixed  breed,  between  the  horfeman 
and  the  cropper.  This  beautiful  fpecies  is  valued  for  it’s  length  of 
legs  at)d  body,  neatnefs  of  crop,  flendernefs  in  girth,  and  the  beauty 
of  it  s  feathers. 

Powter  ,  Pariftan,  a  fpecies  of  pigeon  that  is  ftiort-bodied,  fhort- 
legged,  thick  in  the  girth,  and  long-cropped.  It’s  feathers  are  in¬ 
termixed  with  red  and  other  colours. 

POWTING  horfeman,  another  mixed  breed  of  pigeon,  between 
the  cropper  and  the  horfeman.  They  are  very  agile  and  nimble ;  and, 
by  continually  flying  up  and  down  about  the  dove-houfe,  bring  in  other 
ftray  pigeons,  which  cannot  find  their  houfes.  They  breed  often,  an3 
take  great  care  of  their  young.  y 

POX,  or  Small-Pox,  variola,  in  medicine,  a  contagious  difeafe 
appearing  on  the  furface  of  the  fkin,  which  it  covers  with  puftules,  or 
ulcerous  eruptions,  that  frequently  leave  fears  behind  them. 

The  fmall-/0*\  is  commonly  divided  into  two  kinds,  the  diftinA 
and  the  confluent.  The  diftinft  or  regular  fort,  according  to  Syden¬ 
ham,  begins  with  a  fhuddering  chilnefs,  which  is  fucceeded  by  an 
intenle  heat,  violent  pain  of  the  head  and  back,  vomiting,  drowfinefsy 
and  fometimes  epileptic  fits,  efpecially  in  children,  which  flrew  the 
pox  to  be  ready  to  burft  forth,  and  that  they  will  be  mild.  The 
eruptions  are  ufually  on  the  fourth  day  from  the  beginning,  at  which 
time  the  feverifh  fymptoms  either  abate  or  wholly  difappear.  The 
fpots  are  at  firft  reddifh,  and  fpread  themfelves  over  the  neck,  breaft, 
and  the  whole  body.  On  the  eighth  day  the  fpaces  between  the  puf¬ 
tules  which  were  hitherto  white,  begin  to  grow  red,  and  fwell,  the 
eye-lids  are  puffed  up,  and  clofe  the  eyes ;  next  to  the  face,  the  hands 
begin  to  fwell  ;  and  the  puftules  of  the  face,  before  fmooth  and  red, 
begin  to  be  rough  and  whitiili,  and  throw  out  a  yellowifh  matter. 
On  the  eleventh  day,  the  fwelling  of  the  face  and  inflammation  difr 
appear  ;  and  the  puftules  being  ripe,  grow  dry  and  fall  offj  and  on 
the  fourteenth  or  fifteenth  day,  perifh  intirely.  In  the  confluent 
forts  there  are  the  fame  fymptoms,  but  more  violent ;  and  as  the  dif¬ 
eafe  increafes,  the  eruptions  do  not  arife  to  any  confiderable  height : 
this  fort  is  attended  with  fipitting  in  adults,  and  generally  with  a  loofe- 
cefs  in  children,  •  . 

But 
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But  though  moft  authors,  as  we  have  already  obferved,  divide  the 
fmall  pox  into  the  diftindt  and  confluent  forts,  Dr.  Mead  thinks  it 
more  accurate,  and  agreeable  to  the  nature  of  the  difeafe,  to  divide  it 
into  fimple  and  malignant.  The  Ample  fort  is  that  in  which  the 
eruption  is  attended  with  a  flight  fever  of  fhor.t  duration,  the  puftules 
fill  kindly,  make  good  matter  in  a  few  days,  and  at  laft  fall  off  in  dry 
fcabs.  The  malignant  fort  is  that  in  which  the  eruption  is  attend¬ 
ed  with  a  malignant  fever,  the  puflules  hardly  come  to  any  tole¬ 
rable  degree  of  maturity,  and  either  fuppurate  not  at  all,  or  if  they  do 
in  fome  meafure,  they  are  with  difficulty  brought  to  end  in  little 
emits.  T^he  malignity  appearing  in  various  forms,  has  given  various 
appellations^  to  this  difeafe,  as  the  cryftaliine,  the  warty,  and  the 
bloody.  The  puftules  of  the  cryftaliine  fort,  inftead  of  a  thick  well- 
digefted  matter,  contain  nothing  but  a  thin  pale  water,  and  are  in 
fome  meafure  pellucid.  And  this  fort  is  fometimes  obferved  in  the 
diftindt  as  well  as  the  confluent  :  fometimes  this  fluid  flies  off,  and 
leaves  hollow  bladders.  The  warty  puftules  contain  no  fluid,  but 
grow  hard  and  promrment  above  the  fkin  like  warts ;  thefe  are  pecu¬ 
liar  to  the  diftindt  fort.  The  bloody  pultules  are  produced  more 
ways  than  one  ;  for  fometimes,  at  the  very  beginning  of  the  difeafe, 
the  pultules  are  fmall  tubercles  full  of  blackifh  blood,  as  if  the  fkin 
was  pinched  with  a  forceps  ;  then  purple  and  livid  fpots  follow,  as 
in  the  true  plague  :  but  it  more  frequently  happens,  that  the  puf¬ 
tules  coming  out  very  thick,  on  the  third  and  fourth  day  after,  when 
they  ought  to  fill,  become  livid  and  a  little  bloody,  with  black  fpots 
fpread  over  the  whole  body,  which  forebode  death  in  a  day  or  two, 
thefe  being  real  gangrenes.  It  very  often  falls  out  at  this  time,  that 
a  thin  blood  flows  not  only  out  of  the  patient’s  mouth,  nofe,  and 
eyes,  but  alfo  by  every  outlet  of  the  body,  but  more  efpecially  by 
the  urinary  paffages,  as  it  does  fometimes  on  the  firft  days  of  the  dis¬ 
temper  :  thefe  are  manifefily  of  the  confluent  kind. 

In  the  management  of  the  patient,  in  the  diftindt  fort,  it  is  a  ge¬ 
neral  rule,  fays  Dr.  Mead,  to  keep  the  patient  in  bed  during  the  firft 
days  of  the  diftemper,  but  neither  to  ftifle  him  by  heat  and  cloaths, 
nor  to  check  the  perfpiration  by  cold  ;  yet  care  ought  to  be  taken  to 
fupply  him  with  pure  and  cool  air.  With  regard  to  diet,  it  ought 
to  be  very  {lender,  moiftening,  and  cooling,  fuch  as  oatmeal  or  bar  - 
ley-gruel ;  and  in  the  beginning,  the  beft  regimen  is  that  which  keeps 
the  body  open,  and  promotes  urine:  this  end  is  obtained  by  boiling 
preferved  fruit  with  their  food,  and  giving  them  fubacid  liquors  lor 
drink,  as  fmall  beer  acidulated  with  orange  or  lemon-juice,  whey 
turned  with  apples  boiled  in  milk,  Sec. 

In  the  cure,  Sydenham  advifes  bleeding  on  any  of  the  three  firft 
days,  and  then  an  ounce  or  an  ounce  and  an  half  of  emetic  wine. 
Mead  alfo,  in  the  firft  place,  advifes  bleeding  even  to  children,  and 
affirms,  that  when  they  are  feized  with  convulfions  at  the  onfet  of 
the  difeafe,  fome  evacuation  ought  to  be  made,  which  may  be  fafely 
done  by'leeches  applied  to  the  temples,  or  behind  the  ears  ;  and  that 
in  moft  young  fubjedts,  if  blood  cannot  be  drawn  from  the  - arm, 
either  of  the  jugulars  may  be  opened.  In  youths  and  adults,  he  fays, 
it  is  often  necelTary  to  take  away  blood  two  or  three  times,  only 
with  an  intermiffion  of  two  or  three  days  between  each  time  ;  for 
blood-Ltting  is  fo  far  from  Being  an  obftacle  to  the  eruption  of  the 
puftules,  if  the  patient  is  not  too  weak,  that  it  forwards  it  confide- 
rably.  He  adds,  that  after  bleeding  a  vomit  fhould  be  given,  if  the 
ftotnach  abound  with  phlegm  or  bile,  or  be  loaded  with  food  unfea- 
fonably  taken  :  otherwife  a  purge  may  be  preferibed  before  the  erup¬ 
tion  of  the  puftults,  which  may  be  the  infufion  of  fenna  with  manna, 
or  manna  alone,  efpecially  for  children.  To  keep  the  inflammation 
of  the  blood  within  due  bounds,  and  to  affift  the  expulfion  of  morbific 
matter  through  the  fkin,  take  half  an  ounce  of  bezoardic  powder, 
and  two  drachms  of  purified  nitre ;  mix  thefe  powders :  half  a 
drachm  of  this  mixture  rnay  be  taken  by  an  adult  three  or  four  times 
in  a  day  ;  diminifhing  the  quantity  for  children  according  to  their 
age.  Sometimes  equal  quantities  of  thefe  ingredients  may  be  pre¬ 
feribed  ;  and  if  the  effervefcence  of  the  fever  runs  very  high,  a  proper 
quantity  of  the  fpirit  of  .vitriol  may  be  added  to  the  patient’s  drink. 
When  the  eruption  of  the  puflules  is  completed,  an  adult  patient  may 
take  about  fourteen  drops  of  liquid  laudanum,  or  an  ounce  of  fyrup 
of  white  poppies,  in  a  little  cowflip-flower-water,  every  night.  But 
opiates  are  improper  for  children. 

If  this  method  is  proper  in  the  diftindt  fmall-pox,  it  will  be  found 
more  neceflary  in  the  confluent.  In  the  cryftaliine  fort,  the  water 
of  the  puftules  can  never  be  brought  to  a  laudable  fuppuration  ; 
therefore,  while  the  thinner  parts  are  made  to  tranfpire  through  the 
fkin,  the  groffer  ought  to  be  drawn  off  through  the  urinary  paffages: 
To  this  purpofe  nitre  may  be  adminiftered  three  or  four  times  a  day, 
from  a  fcruple  to  half  a  drachm,  in  fmall  wine;  and  while  nitre  is 
thus  taken,  it  will  be  proper  to  interpofe  medicines  which  cherifh 
the  heart,  and  promote  the  flux  of  the  humours  into  the  puftules,  as 
the  cordial  confedtion,  or  the  bezoardic  powder,  fometimes  with  a 
little  faffron.  Befides,  on  the  fifth  or  fixtii  day,  blifters  are  to  be 
applied  between  the  flioulders,  and  to  the  arms  and  legs  ;  for  which 
purpofe  the  bliltering  epithem  is  moft  convenient.  In  the  warty 
Jmall-pox,  which  is  more  dangerous  than  the  cryftaliine,  the  utmoft 
endeavours  are  to  be  ufed  to  take  off  the  fever,  and  to  provoke  a 
iweat,  in  order  to  digeft  the  morbid  humour,  by  the  cordial  medi¬ 
cines  above-mentioned  ;  and,  in  this  cafe,  blifters  are  likewife  to 
be  applied.  The  bloody  fmall-pox  requires  peculiar  attention  ;  and 
Mead  obferves,  that  if  there  be  any  room  for  phyfic,  thofe  medicines 
bid  faireft  for  fuccefs,  which  tend  to  thicken  the  blood :  the  beft  of 
this  kind  are  the  Peruvian  bark,  alum,  and  oil  of  vitriol  ;  which  are 
beft  ufed  alternately  in  this  nTanner ;  a  drachm  of  the  bark  may  be 
given  every  fixth  hour,  and  three  hours  after  a  proper  quantity  of 
alum  ;  which  will  be  a  powerful  medicine,  if  thus  compounded  : 
melt  three  parts  of  alum  with  one  part  of  dragon's  blood,  over  the 
fire ;  and  when  the  mafs  is  grown  cold,  reduce  it  to  a  powder :  a 
No.  137.  Vol.  Ill, 
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icruple  ot  this  made  into  a  bolus  with  oil  of  rofcs,  will  be  a  proper 
duie.  1  he  moft  convenient  manner  of  giving  the  oil  of  vitriol  is  in 
he  tincture  of  rofcs  ;  of  which  tindure  five  or  fix  fpoonfuls  may 
be  taken  four  or  five  times  a  day.  In  every  fort  of  this  difeafe  it 
is  proper  to  open  the  body  on  the  decline,  that  is,  on  the  ninth 'or 
tenth  day  from  the  eruption  :  becaufe  a  putrid  fevc-r.generally  comes 
on  about  that  time,  while  the  puftules  are  drying  ;  or  upon  the  fub- 
fidmg  of  the  fwelling  of  the  inflamed  fkin,  where  there  is  no  fuppu- 
ratio'n  ;  gentle  cathartics  are  the  fafeft  means  of  removing  this  fever 
and  loch  as  we  diredted  before  the  eruption  ;  but  if  any  purulent 
matter  fhould  ftill  lurk  under  the  withered  fkin  of  the  puftules,  the 
body  is  not  yet  to  be  purged,  but  rather  to  be  fupported  by  proper 
diet,  till  the  matter  is  all  come  away. 

Why  the  fmall-pox  fcarce  ever  vifits  a  perfon  above  once,  is  very 
plaufibly  accounted  for  by  Dr.  Drake,  from  the  alteration  made  in 
the  lkm  by  that  difeafe:  For  the  diftenfion  which  the  glands  and 
poies  of  the  fkin  fuffer  therein  is  fo  great,  that  they  fcarce  ever  re¬ 
cover  their  tone  again,  fo  as  to  be  able  any  more  to  arreft  the  matter 
in  it  s  courfe  outwards  long  enough,  or  in  quantity  enough,  to  cre- 
ate  thofe  ulcerous  puftules,  which  are  the  diagnoftics  of  the  dif- 
eafe  :  for  though  the  fame  feverifh  difpofition  fhould  arife  again  in 
the  blood,  yet  the  paffages  through  the  fkin  being  more  open,  the 
matter  will  never  be  (lopped,  fo  as  to  exhibit  the  appearance  of  the 
Jmall-pox.  Others  hold,  that  the  caufe  of  the  diftemper  is  fo  far 
evacuated,  as  fcarce  to  leave  a  poffibility  of  a  return  of  it. 

breach  Pox,  or  lues  venerea,  is  defined  a  malignant  and  putredinous 
dyferafy  of  all  the  humours,  but  efpecially  of  the  ferum  and  lymph  / 
anting  from  a  venereal  taint  received  into  the  body  ;  or,  according 
to  Sydenham,  when  a  gonorrhoea  has  continued  a  long  while,  or 
long  enough  for  the  poifonous  matter  to  make  it’s  way  into  "the 
blood  ;  or  by  aftringents  given  unfeafonably,  it  cannot  make  it’s 
exit,  then  the  patient  is  infeacd  with  the  French  pox.  See  ihe  article 
Gonorrhoea. 


I  he  buboes  in  the  groin  conftitute  the  firft  degree  of  this  diftem¬ 
per  :  then  follow  pains  of  the  head,  joints,  of  the  flioulders,  arms, 
and  ancles,  coming  on  by  fits,  but  at  no  certain  intervals,  unlefs  in 
the  night,  when  the  patient  is  warm  in  bed.  Seethe  article  Bubo. 

I  here  are  alfo  fcabs  and  feurfs  in  various  parts  of  the  body,  which 
are  as  yellow  as  a  honeycomb ;  fometimes  they  have  large  furfaces, 
anfwering  the  defeription  which  authors  give  of  the  leproff.  All 
thefe  fymptoms  gradually  increafe,  efpecially  the  pain,  which  be¬ 
comes  fo  intenfe  that  the  patient  is  unable  to  lie  in  bed. 

Afterwards,  bftdes  or  exoftofes  arife  in  the  fcul!,  fhin-bones,  and 
bones  of  the  arms,  which  being’  attended  with  conftant  pain  and 
inflammation,  at  length  grow  carious  and  putrefied.  Phagedenic 
ulcers  likewife  feize  various  parts  of  the  body,  but  generally  firft: 
begin  with  the  throat,  and  from  thence  gradually  creep  by  the  pa¬ 
late  to  the  cartilage  of  the  nofe,  which  they  deftroy  ;  and  the  nofe, 
being  deftitute  of  it’s  prop,  falls  down  flat.  The  ulcers  and  pains 
daily  increafing,  ihe  patient  finks  under  the  torment,  and  one  mem¬ 
ber  rotting  away  after  another,  is  huiried  into  his  grave. 

The  methods  of  curing  the  French  pox  are  principally  four:  1. 
The  common  one  by  falivation.  2.  By  giving  quickfilver-pills.  3. 
By  mercurial  fridtions,  which  are  to  be  purged  off  before  a  falivation 
is  raffed.  And,  4.  By  fvveating,  with  a  decodtion  of  the  guaiacum. 
For  the  firft  of  thefe  methods,  fee  the  article  Salivation. 

The  fecond  method  of  curing  the  French  pox  is  by  a  quickfiiver 
pill.  This  was  brought  into  reputation  by  Bellofte  ;  and,  though  he 
has  kept  the  compofition  a  fecret,  yet  there  is  no  reafon  to  doubt 
but  it  is  quickfiiver  mixed  with  a  certain  portion  of  cathartic. 
Turner's  imitation  of  this  pill  is  as  follows:  take  of  quickfiiver, 
two  drachms;  turpentine,  and  pill  of  calocynth  with  aloes,  of  each 
half  a  drachm  ;  of  which  make  twelve  pills.  The  quickfiiver  mult 
be  well  incorporated  with  the  turpentine  till  it  becomes  invifible; 
and  then  the  pill  of  calocynth  with  aloes  is  to  be  added  :  fometimes 
it  will  require  a  little  crabs’  eyes,  to  give  it  a  confidence.  If  one:' 
of  thefe  pills  be  taken  night  and  morning,  after  the  two  firft  days,  it 
will  give  two  or  three  ftools  a  day,  without  gripes  or  (icknefs.  It 
may  be  proper,  either  night  or  morning,  after  the  pill,  to  fweat  the 
patient  with  a  pint  of  the  ftrong  decoction  of  guaiacum,  drank  hot 
upon  it.  In  the  milder  fpecies  of  this  difeafe,  the  patient  is  di¬ 
redted  to  obferve  no  particular  regimen,  but  may  go  about  his  af¬ 
fairs  as  ufual.  The  method  of  cure,  as  is  allowed,  may  be  preferibed 
to  very  good  purpofe  in  this  ftubborn  difeafe ;  but-it  is  not  thought 
fo  effectual  as  falivation  ;  without  which,  Turner  is  of  opinion,  that 
exoftofes  and  carious  tophi  cannot  be  cured. 

The  third  method  of  curing  the  French  pox  is  by  mercurial  fric¬ 
tions,  which  Default  gives  as  follows :  when  the  patient  has  a  pcx 
of  a  long  continuance,  and  the  venereal  poifon  is  difperfed  all  over 
the  body,  he  fhould  be  prepared  by  bathing  and  drinking  whey. 
But  in  a  recent  pox  the  bath  is  not  neceflary.  After  this,  inftead  of 
railing  a  falivation,  he  brings  on  a  flux  of  the  belly,  by  means  of 
clyfters  of  a  decodtion  of  fenna,  and  the  pulp  of  caflia,  before  the 
fridtions  are  adminiftered.  When  he  finds  that  the  loofenefs  does 
not  anfwer  the  number  of  fridtions,  nor  the  quantity  of  mercury 
made  ufe  of,  he  purges  the  patient  with  powder  of  jalap,  and  pro¬ 
cures  copious  ftools.  While  the  loofenefs  is  going  on,  the  friction 
does  the  office  of  a  purge  ;  and  in- proportion  as  they  are  repeated, 
the  flux  of  the  belly  revives  ;  and  when  it  flackens  or  flops,  he  has 
recourfe  to  the  clyfters  and  purges  of  jalap.  He  purfues  this  me¬ 
thod  till  the  fymptoms  ceafe,  and  till  he  is  perfuaded,  by  the  abun¬ 
dance  of  the  evacuations,  the  venereal  poifon  is  intirely  drained  off. 
By  this  means  he  carries  off  the  pox  and  gonorrhoea  at  once-.  Dr. 
Douglas  not  only  approved,  but  ufed  this  method  with  fuccefs.  1  he 
fridlions  are  to  be  made  with  mercurial  ointment,  and  one  third  of 
quickfiiver,  from  two  or  three  drachms  to  an  ounce  or  an  ounce  and 
an  half,  every  night  or  every  other  night. 
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The  fourth  and  laft  method  of  curing  this  diftemper  is  with  (frong 
decoCtions  of  guaiacum.  This  we  have  the  firft  account  of,  from 
Sir  U!ric  Plutten,  whopurfuedit  himfelf.  A  pound  of  guaiacum  is 
to  be  boiled  in  a  gallon  of  fpring-water,  to  one  half,  and  the  fcum 
referved  to  anoint  the  fores;  and  a  fecond  decoftion  is  to  be  ufed 
for  common  drink.  Boerhaave,  who  recommends  this  method,  fup- 
pofes  that  a  falivation  will  be  ineffectual,  if  every  drop  of  fat  in  the 
blood  is  not  melted  down  into  water,  and  carried  off;  and  the  pa¬ 
tient  reduced  to  a  death-like  palenefs.  He  likewtfe  fuppofes,  that 
guaiacum  performs  it’s  talk  by  refolving  all  the  unduous  particles, 
whether  incorporated  in  the  mafs  of  blood, -or  accumulated  in  their 
proper  repofitories  ;  and  by  emaciating  the  habit  fo  exquifitely,  as 
not  to  leave  one  drop  of  oil  therein.  He  direfls  the  patient  to  keep 
in  a  room  of  fuch  warmth,  as  that  it’s  mere  heat  will  incline  him  to 
fwcat ;  he  advifes  alfo,  through  the  whole  courfe  of  the  cure,  to 
abllain  from  every  thing  that  has  the  leaf!  oilinefs  in  it’s  nature,  eat- 
in^  nothing  but  fea-bifeuits  and  raifins,  and  drinking  only  a  weaker 
decoftion  of  guaiacum.  Hemulf  alfo  drink  eight  ounces  every  day 
of  the  ft  rong  decoCtion,  the  more  the  better,  till  fome  days  his  ha¬ 
bit  is  bloated  with  it,  as  if  he  had  the  dropfy.  After  this,  let  the 
patient  every  morning  drink  faffing  as  much  of  the  decodionas  his 
ftomach  will  hold,  and  place  himfelf  in  anered  poilure  in  afweat- 
ing-box  ;  or  if  he  lies  a-bed,  let  a  flove  be  put  under  it.  In  either 
place  he  mull  receive  on  his  naked  body  the  lleam  of  kindled  fpirits 
of  wine,  and  there  let  him  fweat  as  long  and  as  plentifully  as  his 
flrength  will  allow.  After  he  has  fuffered  this  heat  half  an  hour, 
let  the  flame  be  extinguifhed,  and  the  patient  fweat  in  his  bed  about 
half  an  hour  longer.  After  which  let  him  take  eight  or  ten  ounces 
of  veal  broth  boiled  in  a  fmall  quantity  of  rice,  but  void  of  fat.  His 
body  mud  now  be  carefully  wiped  with  warm  dry  flannel,  after 
which  let  him  rife  and  drink  of  his  decodion,  as  formerly,  through¬ 
out  the  day.  This  mull  be  done  morning  and  evening,  in  every 
article,  for  fourteen  days  fucceffively  ;  after  this,  in  the  morning, 
fourteen  days  more. 

PRACTICE,  in  arithmetic ,  praftica  ItaJica,  or  Italian  ufages, 
certain  compendious  ways  of  working  the  rule  of  proportion,  or 
golden  rule,  efpecially  where  the  firft  term  is  one  or  unity.  They 
were  thus  called  from  their  expediting  of praBice  and  bu(inefs,and 
becaufe  firft  introduced  by  the  merchants  and  negotiants  of  Italy. 
Refer  to  Syftem  of  Arithmetic,  p.  190 — 192. 

PR7E,  a  Latin  prepofition,  literally  fignifying  before  ;  it  is  ufed 
in  compofition  with  feveral  words,  in  our  language,  to  denote  the 
relation  df  priority.  Our  writers  in  Latin  words  anglicifed,  for 
pra,  commonly  ufe  pre  ;  reftraining  the  Latin  orthography  to  words 
that  are  ftill  Latin. 

PRiE-ADAMITE,  a  denomination  given  to  the  inhabitants  of 
the  earth,  who,  according  to  fome  people,  lived  before  Adam.  Ifaac 
de  Pereyra,  in  1655,  publifhed  a  book,  in  which  he  attempted  to 
prove,  that  the  Jews  alone  were  defeended  from  Adam  ;  and  that 
the  Gentiles,  whom  he  called  Prce-adamites,  lived  long  before  Adam: 
this  book  was  anfwered  by  Demarets,  profeffor  of  theology  at  Gro¬ 
ningen.  He  was  apprehended  by  the  inquifitors  in  Flanders,  and 
very  roughly  ufed,  though  in  the  fervice  of  the  Dauphin.  But  he 
appealed  from  their  fentence  to  Rome,  whither  he  went  in  the  time 
of  Alexander  VII.  and  where  he  printed  a  retra&ion  of  his  book  of 
Pra-adimites. 

PRAGMATIC  Sanction,  in  the  civil  law,  is  defined  by  Hot- 
toman  to  be  a  refeript,  or  anfwer  of  the  fovereign,  delivered  by  ad¬ 
vice  of  his  council,  to  fome  college,  order,  or  body  of  people,  upon 
confulting  him  on  fome  cafe  of  their  community.  The  like  an¬ 
fwer  given  to  any  particular  perfon,  is  called  fimply  refeript.  The 
term  pragmatic  fan h ion,  is  chiefly  applied  to  a  fettlement  of  Charles 
VI.  emperor  of  Germany,  who,  in  the  year  1722,  having  no  fons, 
fettled  his  hereditary  dominions  on  his  eldeft  daughter,  the  arch- 
duchefs  Maria  Therefa,  which  was  confirmed  by  the  diet  of  the  em¬ 
pire,  and  guarantied  by  Great  Britain,  France,  the  States-General, 
and  molt  of  the  powers  in  Europe. 

FRAME,  among  failors,  a  fort  of  lighter  employed  in  different 
parts  of  the  Baltic  fea,  to  load  and  deliver  thips. 

PRATIQUE,  or  Prattic,  is  particularly  ufed  for  a  licence  to 
traffic,  granted  to  the  maftcr  of  a  fhip  in  the  ports  of  Italy  upon  a 
bill  of  health  ;  that  is,  a  certificate  that  the  place  whence  he  came 
is  not  annoyed  with  any  infectious  difeafe. 

PRAYER,  in  theology,  a  petition  put  up  to  God,  either  for  the 
obtaining  fome  future  favour,  or  the  returning  thanks  for  a  paft  one. 

Divines  diftinguifh  three  kinds  of  prayer:  vocal,  which  is  cloathed 
in  words  and  founds,  to  be  uttered  by  the  mouth  ;  mental,  which 
is  only  formed  or  conceived  in  the  mind,  and  not  delivered  in  words; 
and  ejaculatory,  which  is  a  fhort  fudden  flight,  without  ftudy,  or¬ 
der,  or  method.  Among  us,  prayer  is  moll  frequently  confidered 
under  the  divifionsof  preconceived  and  extemporary  :  under  the  firft 
come  all  fet  forms,  whether  public  or  private,  by  which  the  mind 
is  directed  in  the  order,  manner,  expreflion,  &c.  of  it’s  petitions  ; 
the  fecond  is  that  where  the  mind  is  left  to  itfelf,  and  it’s  own  con¬ 
duct,  both  as  to  matter,  manner,  words,  &c. 

PREACHING,  in  theology,  the  promulgation  of  the  word  of 
God  in  public:  or  the  making  a  fermon,  or  public  oration,  on 
fome  paftage  in  the  facred  feriptures,  in  order  to  inform  the  judg¬ 
ment,  and  mend  the  lives  of  the  hearers. 

PREAMBLE,  in  law,  the  beginning  of  an  adt  of  parliament, 
&c.  which  ferves  to  open  the  intent  of  the  adt,  and  it’s  benefits,  and 
the  mifehiefs  intended  to  be  remedied  by  it. 

PREBEND,  the  maintenance  a  prebendary  receives  out  of  the 
eftare  of  a  cathedra),  or  collegiate  church.  Prebends  are  diftin- 
guiflied  into  Ample  and  dignitary  ;  a  Ample  prebend  has  no  more 
than  the  revenue  for  it’s  fupport ;  but  a.  prebend  with  dignitary,  has 
alwayS  a'jurifdiftion  annexed  to  it. 

PREBENDARY,  an  eeckfiatfic  who  enjoys  a  prebend.  The 


difference  between  a  prebendary  and  a  canon  is,  that  the  former  re¬ 
ceives  his  prebend,  in  confideration  of  his  officiating  in  the  church- 
hut  the  latter  merely  by  his  being  received  into  the  cathedral  or  col¬ 
lege. 

Prebendary,  golden,  of  Hereford,  called  alfo  preebendarius  epif. 
copi,  is  one  of  the  twenty-eight  minor  prebendaries,  who  has,  ex  officio , 
the  firft  canon’s  place  that  falls. 

PRECARIOUS,  in  commerce,  an  appellation  given  to  a  kind  of 
trade  carried  on  between  two  nations  at  war,  by  the  intervention  of 
a  third  at  peace  with  them  both/ 

PRECEDENCY,  or  Precedence,  a  place  of  honour  which  a 
perfon  is  inti  tied  to  in  companies  ;  either  fitting  or  walking. 

With  regard  to  the  order  of  precedency ,  it  may  be  obferved  in  ge¬ 
neral,  that  perfons  of  every  degree  of  honour  or  dignity  take  place 
according  to  thefeniority  of  their  creation,  and  not  of  years,  unlefs 
they  are  defeended  of  the  blood-royal ;  in  which  cafe  they  have 
place  of  all  others  of  the  fame  degree. 

Precedency  is  either  of  courtefy,  or  de  jure,  of  right.  The  former 
is  that  which  is  due  to  age,  to  eftate,  &c.  which  is  regulated  by  c«f- 
tom  and  civility.  The  latter  is  fettled  by  authority,  and  where 
broken  in  upon,  gives  an  a&ion  at  law. 

1  he  point  of  precedency  is  thus  ordered  by  the  heralds  :  after  the 
king  and  prince  of  Wales,  the  princes  of  the  blood,  viz.  the  fons, 
grandfons,  brothers,  uncles,  and  nephews  of  the  king,  take  place  ; 
then  the  great  officers  of  the  church  and  crown,  viz.  the  archbifhop 
of  Canterbury  ;  then  the  lord  chancellor,  or  lord  keeper  of  the  great 
feal  ;  next,  the  archbifhop  of  York  ;  the  lord  high  treafurer;  the 
lord  prefident  of  the  privy-council ;  the  lord  privy-feal ;  next,  dukes-; 
then  marquifes,  dukes’  eldeft  fons,  earls,  marquifes’  eldeft  fons, 
dukes’  younger  fons,  vifeounts,  earls’  eldeft  fons,  marquifes’ younger 
fons,  bifhops,  barons,  fpeaker  of  the  houfe  of  commons,  vifeounts* 
eldeft  fons,  earls’  younger  fons,  barons’  eldeft  fons,  knights  of  the 
garter,  privy  counfellors,  chancellor  and  under-treafurer  of  the  ex¬ 
chequer,  chancellor  of  the  duchv  of  Lancafter,  lord  chief  juftice  of 
the  king’s  bench,  lord  chief  baron  of  the  exchequer,  juftices,  and 
barons  in  the  courts  of  law,  vifeounts’ younger  fons,  barons’ youn¬ 
ger  fons,  knights  bannerets,  baronets,  knights  of  the  Bath,  field 
and  flag-officers,  knights  bachelors,  mafters  in  chancery,  doctors, 
deans,  &c.  ferjeants  at  law,  baronets’  eldeft  fons,  knights  of  the 
Garter’s  eldeft  fons,  knights  of  the  Bath’s  eldeft  fons,  knights-ba- 
chelor’s  eldeft  fons,  baronet’s  younger  fons,  efquires  by  creation, 
efquires  by  office,  gentlemen,  citizens,  burgefles,  &c. 

Note,  that  great  officers  of  court,  of  what  degree  foever  they  are, 
take  place  above  all  other  perfons  who  are  of  the  fame  degree  or 
order  of  nobility;  viz.  the  mafter  of  the  horfe,  lord  great  cham¬ 
berlain  of  England,  lord  high  conftable  of  England,  lord  marffial  of 
England,  lord  admiral  of  England,  lord  fteward  and  lord  chamber- 
lain  of  his  majefty’s  houfhold.  So  the  fecretaries  of  ftate,  if  peers, 
take  place  of.  all  of  that  degree,  except  the  great  officers  aforefaid. 
The  ladies  take  place,  or  precedency,  according  to  the  degree  of  qua¬ 
lity  of  their  hufbands. 

PRECEDENT,  in  law,  a  cafe  which  has  been  determined,  and 
which  ferves  as  a  rule  for  all  of  the  fame  nature  :  thus  the  precedents 
of  a  court  have  the  force  of  laws,  and  no  court  will  reverie  adjudg¬ 
ment  contrary  to  many  precedents. 

Precedent  alfo  frequently  denotes  an  original  authentic  inftru- 
ment  or  writing,  which  ferves  as  a  form  to  draw  others  by. 

PRECENTOR,  prcecentor ,  a  dignitary  in  cathedral  churches, 
popularly  called  the  chantor,  or  mafter  of  the  choir. 

PRECEPT,  in  law,  a  command  in  writing,  fent  by  a  chief  juf¬ 
tice  of  peace,  or  other  like  officer,  for  the  bringing  of  a  perfon,  re¬ 
cord,  or  other  matter  before  him. 

Precept  is  alfo  ufed  for  the  command,  or  incitement,  whereby 
one  man  ftirs  up  another  to  commit  felony,  theft,  &c. 

PRECESSION,  in  Astronomy.  Refer  to  the  Syftem,  p.251. 

The  phaenomena  of  the  changes  in  the  conftellations,  figns,  ftars, 
equinoxes,  &c.  may  be  clearly  underftood  by  a  view  of  Plate  164, 
fig.  48.  Let  N  ZS  VL  be  the  earth,  SON  A  it’s  axis  produced  to 
the  ftarry  heavens,  and  terminating  in  A,  the  prefent  north  pole  of 
the  heavens,  which  is  vcrtical^to  N  the  north  pole  of  the  earth.  Let 
E  O  Q_be  the  equator,  T sZ  the  tropic  of  Cancer,  and  V  Tv?  the 
tropic  of  Capricorn;  VOZ  the  ecliptic,  and  BO  it’s  axis,  both 
which  are  immoveable  among  the  ftars.  But  as  the  equino&ial 
points  recede  in  the  ecliptic,  the  earth’s  axis  S  O  N  is  in  motion  up¬ 
on  the  earth’s  center  O,  in  fuch  a  manner  as  to  deferibe  the  double 
cone  N  On  and  SOr,  round  the  axis  of  the  ecliptic  BO,  in  the  time 
that  the  equinoctial  points  move  quite  round  the  ecliptic,  which  is 
25, 92°  years  ;  and  in  that  length  of  time  the  north  pole  of  the 
earth’s  axis  produced,  deferibes  the  circle  A  BCD  A  in  the  ftarry 
heavens,  round  the  pole  of  the  ecliptic,  which  keeps  immoveable  in 
the  center  of  that  circle.  The  earth’s  axis  being  23^  degrees  in¬ 
clined  to  the  axis  of  the  ecliptic,  the  circle  ABC  DA  deferibed  by 
the  north  pole  of  the  earth’s  axis  produced  to  A,  is  47  degrees  in 
diameter,  or  double  the  inclination  of  the  earth’s  axis.  Inconfe- 
quence  of  this,  the  point  A,  which  at  prefent  is  the  north  pole  of 
the  heavens,  and  near  to  a  ftar  of  the  fecond  magnitude  in  the  tail  of 
theconftellationcalled  theLittleBear,  mult  be  deferted  by  the  earth’s 
axis  ;  which  moving  backwards  a  degree  every  72  years,  will  be  di¬ 
rected  towards  the  ftar  or  point  B  in  6480  years  hence ;  and  in  dou¬ 
ble  of  that  time,  or  12,960  years,  it  will  be  direCted  towards  the  ftar 
or  point  C ;  which  will  then  be  the  north  pole  of  the  heavens,  al¬ 
though  it  is  at  prefent  8£  degrees  fouth  of  the  zenith  of  London  L. 
The  prefent  polition  of  the  equator  EOQ  will  then  be  changed  into 
eOq,  the  tropic  of  Cancer  T25Z  into  V/s?,  and  the  tropic  of 
Capricorn  V  T  vf  into  /  Vf  Z  ;  as  is  evident  by  the  figure.  And 
the  fun,  in  the  fame  part  of  the  heavens  where  he  is  now  over  the 
earthly  tropic  of  Capricorn,  and  makes  the  fhorteft  days  and  longeft 
nights  in  the  northern  hemifphere,  will  then  be  over  the  earthly  tro- 
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pic  of  Cancer,  and  make  the  days  longed:  and  nights  fhorteft.  So 
that  it  will  require  12,960  years  yet  more*  or  25 ,9-20  from  the  then 
prefent  time,  to  bring  the  north  pole  N  quite  round,  fo  as  to  be  di¬ 
rected  toward  that  point  of  the  heavens  which  is  vertical  to  it  at  pre¬ 
fent.  And  then,  and  not  till  then,  the  fame  liars  which  at  prefent 
defcribe  the  equator,  tropics,  and  polar  circles,  &c.  by  the  earth’s 
diurnal  motion,  will  defcribe  them  over  again. 

The  phyfical  caufe  of  the  precejjion  of  the  equinoxes,  Sir  Ifaac 
Newton  demondrates,  doth  arife  from  the  broad  fpheroidal  figure  of 
the  earth  ;  which  itfelf  arifes  from  the  earth’s  rotation  around  it’s 
axis:  for  as  more  matter  is  accumulated  all  round  the  equatorial 
parts  than  any  where  elfe  on  the  earth,  the  fun  and  moon,  by  at¬ 
tracting  this  redundance  of  matter,  bring  the  equator  fooner  under 
them  in  every  return  towards  it,  than  if  there  was  no  fuch  accumu¬ 
lation. 

PRECIPE,  or  Pr.eCipe,  in  law,  a  fpecies  of  original  writ, 
called  optional,  which  commands  the  defendant  to  do  the  thing  re¬ 
quired,  or  fhew  the  reafon  wherefore  he  hath  not  done  it. 

Precipe,  or  Praecipe  quod  reddat,  a  writ  of  great  diverfity  both 
as  to  form  and  ufe;  extending  as  well  to  writs  ol  right,  as  to  other 
writs  of  entry  and  pofleflion. 

It  is  fometimes  called  a  writ  of  right  cloje,  as  when  it  ifTues  out  of 
the  court  ot  chancery  clofe ;  fometimes  a  writ  of  right  patent ,  as  when 
it  ifl'ues  out  of  chancery  patent,  or  open,  to  any  lord's  court,  for  any 
of  his  tenants  deforced,  againd  his  deforcer. 

PRECIPITATE,  in  chemillry,  a  fubdance  which  having  been 
didblved  in  a  proper  mendruum,  is  again  feparated  from  it’s  folvent, 
and  thrown  down  to  the  bottom  ofthevefLls  by  pouring  fome  other 
liquor  upon  it. 

White  precipitate  of  mercury  is  made  thus:  Take  of  fal  ammo¬ 
niac  and  ot  corrofive  fublimate,  each  an  equal  quantity:  didolve  them 
together  in  common  water,  and  filtrate  the  dilution  through  paper; 
then  add  oil  of  tartar  per  deliquium,  enough  to  caufe  the  matter  to 
precipitate ,  pour  off  the  water,  and  add  more  frefti  water  feveral  times  ; 
and  when  the  powder  has  been  thus  perfectly  freed  from  it’s  acri¬ 
mony,  let  it  be  dried  forufe;  which  is 'principally  in  unguents  for 
cutaneous  foulneffes,  a  dram  of  it  to  an  ounce  of  pomatum  being  the 
ufual  proportion;  for  if  ufed  internally,  it  not  only  purges  and  fome¬ 
times  vomits,  but  is  very  apt  to  bring  on  a  falivation.  See  the  article 
Mercury. 

PRECIPITATION,  a  procefs  in  chemidry,  which  is  a  kind  of 
feparation,  whereby  the  particles  of  a  body  diffolved  and  fufpended  in 
any  mendruous  liquor,  are  detached  therefrom,  and  fall  down  to  the 
bottom  of  the  veffd.  Thefe  particles  fometimes  precipitate  of  their 
own  accord,  but  o/tener  by  the  adidance  of  fome  other  liquor  added 
to  the  mendruum.  So  that  precipitation  is  the  refeparating  folid  bo¬ 
dies  from  any  fluid  mendruum,  wherein  they  are  diffolved,  by  the 
addition  of  a  third  body,  which,  counteracting  the  power  of  the  men¬ 
druum,  caufes  that  which  w'as  diffolved  to  regain  it’s  folid  form,  and 
iubfide  in  the  date  of  a  powder. 

The  great  law  of  precipitation ,  according  to  Dr.  Shaw,  is  this: 
whenever  one  body  has  didblved  another,  and  a  third  be  added  to  the 
dilution;  which  third  has  a  greater  relation  to  either  of  the  former, 
than  they. have  to  each  other;  then  the  union  of  the  two  firlf  will  be 
didblved,  and  the  third  uniting  itfelf  either  with  the  fird  or  fecond, 
leaves  the  other  at  liberty  to  fall  to  the  bottom,  or  rife  to  the  top,  ac¬ 
cording  to  it’s  fpecific  gravity:  thus  if  camphor  be  didblved  in  fpirit 
of  wine,  and  water  be  added  to  the  dilution,  it  is  thereby  made  to 
float  upon  the  furface;  becaufe  there  is  a  greater  appetite  of  union 
between  water  and  the  fpirit  of  wine,  than  there  is  between  camphor 
and  that  fpirit. 

As  precipitation  is  apparently  oppofite  to  dilution,  it’s  application 
mud  be  necedarily  founded  on  the  fame  principles.  The  manner  of 
it’s  performance  is  a  fimple  commixture  of  the  precipitant  with  the 
dilution  to  be  precipitated;  only  with  this  caution  in  refpeCt  to  bodies 
which  produce  much  ebullition  on  their  mixture,  that  the  precipitants 
Ihould  be  added  gradually,  led  they  overflow  the  veffel. 

After  the  precipitated  fediment  is  perfectly  formed,  it  mult  be  re¬ 
covered  from  the  fluid  by  a  proper  method  of  exflccation;  to  which, 
in  the  cafe  of  faline  bodies,  edulcoration  is  likewife  previoufly  necef- 
fary.  This  is  bed  performed  by  filtering  off  the  fluid,  and  laying  out 
the  wet  powder,  when  of  a  confidence,  in  drops  or  pieces,  as  was 
before  directed  in  the  preparation  of  powders  by  levigation. 

To  account  for  the  procefs  of  precipitation.  A  fluid  mendruum 
may  be  made  to  fudain  a  body  fpecifically  heavier  than  itfelf,  either 
by  making  the  refidance  arifing  from  the  cohefion  of  the  parts  of  the 
fluid  equal  to  the  excefs  of  fpecific  gravity  of  thofe  bodies  above  that 
of  the  mendruum ;  or  by  the  heavy  body’s  being  joined  to  fome  lighter 
one;  fo  that  the  two  together  only  make  one  whole  equal  in  weight 
to  the  fluid.  In  the  fird  cafe,  we  know  the  refidance  is  dill  propor¬ 
tional  to  the  furface  of  the  corpufcles;  fo  that  the  furface  being  dimi- 
tiillied,  the  refidance  is  weakened  :  the  proportion  therefore  of  the  te¬ 
nacity  of  flie  mendruum  to  the  gravity  of  the  corpufcles  being  thus  de- 
ltroyed,  a  precipitation  mud  enfue. 

Boerhaave  makes  the  following  obfervations  on  the  different  man¬ 
ner,  in  which  precipitation  is  performed  by  feveral  different  agents. 
1.  By  water  poured  on  oils  diffolved  in  alcohol,  where  the  liquor 
turns  milky.  2.  By  water  poured  to  folid  refins  diffolved  in  alcohol, 
where  alfo  the  liquor  turns  milky.  3.  By  water  in  the  didillation 
of  oily  fpirits,  if  any  water  run  after  the  fpirit  is  drawn  off.  4.  By 
acids  on  acids:  thus  filver  and  mercury  are  precipitated  out  of  fpirit 
of  nitre,  in  which  they  have  been  diffolved  by  adding  fpirit  of  fait. 
5.  By  metals  with  metals,  and  other  bodies.  Thus,  for  example, 
dilute  an  ounce  of  filver  diffolved  in  fpirit  of  nitre,  with  twelve  times 
the  quantity  of  rain-water;  put  poliftted  plates  of  copper  into  this 
liquor,  ard  the  filver  will  be  precipitated,  and  the  copper  diffolved: 
then  put  this  folution  of  copper  into  another  glafs,  and  add  to  it  po- 
liflied  plates  of  iron;  the  copper  will  be  precipitated,  and  cafe  over 


the  iron;  finally,  the  copper  falls  to  the  bottom,  and  the  iron  dif* 
folves.  Pour  this  folution  of  iron  into  a  frefh  glafs,  and  drop  upon 
>t  oil  of  tartar  per  deliquium  ;  the  diffolved  iron  immediately  falls  to 
the  bottom,  and  the  alcali  unites  with  the  acid,  and  regenerates  true 
nitre,  after  fo  many  changes.  Thus  does  fhis  fait  travel  from  one 
body  to  another  almoft  unaltered,  though  it  is  more  attracted  by  one 
than  another,  till  at  length  it  refis  in  that  which  in  this  refpeCt  is  the 
flrongeft,  and  is  only  thence  expelled,  when  oil  of  vitriol  is  poured 
upon  trie  nitre  thus  regenerated.  On  thefe  two  principles  precipitation. 
depends,  and  is  the  true  and  often  abftrufc  caufe  of  numberlefs  won¬ 
derful  operations,  both  in  art  and  nature.  Take  a  grain  of  white  or 
red  precipitate,  rub  it  upon  a  po’ifhed  and  heated  copper  plate,  and 
wherever  the  matter  has  palled,  the  copper  will  immediately  look  like 
filver;  for  the  copper  attra&s  the  acid  of  the  nitre  from  the  calx  of  the 
mercury,  and  thus  prefently  makes  an  amalgam  upon  the  furface  of  the 
copper,  and  then  acquires  a  filver  colour.  6.  Alcalies  often  precipitate 
things  diffolved  by  acids.  This  happens  frequently,  but  not  always, 
nor  in  perfection:  alcali  precipitates  copper  diffolved  by  ain  acid,  but 
the  copper  is  afterwards  diffolved  by  a  fait  made  of  the  two.  7.  Acids 
generally  precipitate  things  diffolved  by  alcalies;  but  in  this  cafe  alfo 
there  are  lome  proceffes  which  fhew  us  exceptions.  8.  Sharp  falts, 
without  being  changed,  and  lying  perfectly  concealed,  have  ftrange 
and  unexpected  effeCts  by  means  of  precipitation.  If  an  ounce  o£ 
luna  cornea,  which  is  perfectly  fcentlefs,  infipid,  and  inaCtive,  and 
affords  no  lign  of  acrimony  in  the  fire,  be  ground,  and  united  in  a 
flrong  heat  in  a  glafs  retort  with  half  an  ounce  of  inodorous  and  per¬ 
fectly  infipid  regulus  of  antimony,  there  inftantly  arifi  s  an  extremely 
Itrong  poifon,  or  an  exceedingly  corrofive  butter  of  antimony,  the 
exhalation  of  which  proves  mortal.  We  fee  in  this  one  inftance  how 
dangerous  the  art  of  mixing  is,  and  with  what  care  we  ought  to  go 
about  the  compounding  of  bodies.  Refer  to  Syftem  of  Chemistry, 
p.  499. 

PRECISION,  in  writing,  denotes  fuch  a  brevity  as  confifls  in 
faying  nothing  fuperfluous,  and  omitting  nothing  that  is  neceffary. 
In  this  lenfe  it  is  oppofed  to  a  tedious  prolixity  on  the  one  hand,  and 
an  obfeure  concifenefs  on  the  other. 

PRECONTRACT,  a  contraCl  made  before,  or  prior  to  another; 
chiefly  ufed  in  relation  to  marriages. 

PRECORDIA,  &C.  the  parts  about  the  heart,  e.  gr.  the  pericar¬ 
dium,  the  diaphragm,  the  hypochondria,  and  even  the  heart  itfelf, 
with  the  lungs,  fpleen,  &c. 

PREDECESSOR,  a  perfon  who  has  preceded  another  in  the  fame 
office  or  employ.  See  the  article  Ancestor. 

PREDESTINARIAN,  a  perfon  who  adheres  to  the  doCtrine  of 
abfolute  predefination. 

The  Predefinarian  opinions  have  undergone  a  kind  of  relaxation 
by  thofe  who  have  been  denominated  Baxterians,  from  the  famous 
nonconformift  minifter,  Mr.  Richard  Baxter,  of  the  laft  century. 
The  Baxterians  have  endeavoured  to  ftrikeintoa  middle  path  between 
Calvimfm  and  Arminianifm,  and  to  unite  both  thefe  fchemes.  They 
protefs  to  believe  in  the  doCfrines  of  election,  effectual  calling,  and 
other  tenets  of  Calvinifm;  and  confequently  fuppofe  that  a  certain 
number,  determined  upon  in  the  divine  counfels,  will  infallibly  be 
faved.  This  they  think  neceflary  to  fecure  the  ends  of  Chrift’s  inter- 
polition.  But  then,  on  theother  hand,  they  rejeCt  the  doCtrine  of 
reprobation,  and  admit,  that  our  bleffed  Lord,  in  a  certain  fenfe,  died 
for  all ;  and  that  fuch  a  portion  of  grace  is  allotted  to  every  man,  as 
renders  it  his  own  fault,  if  he  doth  not  attain  to  eternal  happinefs. 
If  he  improves  the  common  grace  given  to  all  mankind,  this  will  be 
followed  by  that  fpecial  grace  which  will  end  in  his  final  acceptance 
and  falvation. 

The  Turks  are  great  P  redejiinarians ;  they  efteem  the  flighted: 
accident  predetermined,  and  on  this  account,  are  much  more  daring 
in  battle,  and  run  greater  rilks  of  their  lives,  than  they  wrould  other- 
wife  do. 

PREDESTINATION,  preedfinatio.,  in  theology,  a  judgment, 
or  decree  of  God,  whereby  he  has  refolved,  from  all  eternity,  to  fave 
a  certain  number  of  perfons,  hence  named  eleCt.  Others  define  pre¬ 
defination,  a  decree  to  give  faith  in  Jefus  Chrift,  to  a  certain  number 
of  men,  and  to  leave  the  reft  to  their  own  malice  and  hardnefs  of 
heart. 

According  to  the  Calviniftical  fcheme,  the  reafon  of  God’s  predefti- 
nating  fome  toeverlafting  life  is  not  founded  in  a  forefight  of  their  faith 
and  obedience,  confidered  as  independent  upon  any  communication  ot 
grace  from  him,  but  is  to  be  referred  to  his  fovereign  mercy  and  free 
grace;  neverthelefs,  it  is  alfo  maintained  on  this  fcheme,  that  the 
means  are  decreed  as  well  as  the  end,  and  that  God  purpofes  to  fave 
none  but  fuch  as  by  his  grace  fhall  be  prepared  for  falvation  by  true 
and  genuine  repentance,  a  lively  operative  faith,  fan  deification  of  the 
Spirit,  and  belief  of  the  truth. 

In  the  17th  article  of  the  church  of  England,  thi#  dodlrine  is  thus 
explained:  “  Predef  ination  to  life,  is  the  everlafting  purpofe  of  God, 
whereby  (before  the  foundations  of  the  wbrld  wrere  laid)  he  hath  con- 
ftantly  decreed  by  his  counfel,  fecret  to  us,  to  deliver  from  curfe  and 
damnation,  thofe  whom  he  hath  chofen  in  Chrift  out  of  mankind, 
and  to  bring  them  by  Chrift  to  everlafting  falvation,  as  veffels  made 
to  honour.  Wherefore  they  which  be  endued  with  fo  excellent  a 
benefit  of  God,  be  called  according  to  God’s  purpofe,  by  his  Spiiit 
working  in  due  feafon:  they,  through  grace,  obey  the  calling:  they 
be  juftified  freely:  they  be  made  Tons  of  God  by  adoption:  they  be 
made  like  the  image  of  his  only  begotten  Son,  Jefus  Chrift:  they  walk 
religioully  in  good  works,  and  at  length,  by  God’s  mercy,  they  atttain 
to  everlafting  felicity.”  See  Rom.  viii.  29,  30. 

The  late  pious  Mr.  James  Hervey  very  aptly  obfetves,  that  he 
always  ftudted  predefination  on  his  knees- 

PREDETERMINATION,  the  aCt  of  determining  beforehand. 

PREDICABLE,  Predicabile,  in  logic,  a  general  quality ;  dr 
epithet,  which  may  be  predicated  of,  or  applied  to  feveral  fubje&s. 

Thue 
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Thus  animal  is  predicable  both  of  man  and  beaff :  man  is  pfedicable 
of  Peter  and  James;  triangle  is  predicable  of  a  hundred  different 
kinds  of  figures,  as  right  angled,  fealenes,  ifofceles,  See. 

PREDICAMENT,  category,  in  logic,  an  order  of  fubftances 
ranged  according  to  their  natures.  The  properties  of  a  predicament, 
ex  parte  vocis,  or  with  regard  to  the  word  whereby  the  predicament  is 
denoted,  are,  that  it  be  one,  fimple,  precile,  and.concinnous. 

The  conditions  requifite,  cx  parte  rei ,  or  the  thing  to  be  ranged 
in  a  predicament,  are,  that  it  muff  be  a  pofitive  being,  in  exclusion 
of  non-entities,  negations,  impoffibilities,  &c.  a  being  per  fe,  to 
exclude  accidental  things,  &c.  and  finite,  to  exclude  God  and  other 
tranfcendentals ;  real,  fince  it’s  intention  is  for  the  more  commo¬ 
dious  difpofing  of  things  in  their  places;  and  laftly,  whole,  com¬ 
plete. 

PREDICATE,  in  logic,  that  part  of  a  propofition  which  affirms 
or  denies  fomething  of  the  fubjeft:  thus  God  made  man;  God  is 
the  fubjedf,  and  made  man  the  predicate. 

It  is  a  celebrated  law  in  predicates,  that  nothing  iseffeemed  to  be 
abfolutely  affirmed  of  another,  unlefs  it  be  affirmed  in  fuch  a  man¬ 
ner,  as  wants  nothing  either  in  the  fubjeft,  predicate,  or  copula,  to 
make  it  true.  A  noted  property  of  a  predicate  alfo  is,  that  it  con¬ 
tains  in  fome  meafure  it’s  own  fubjeft;  thus  metal  contains  gold, 
lilver,  copper,  See.  of  which  it  is  predicated. 

Every  predicate  is  indeed  an  attribute;  but  every  attribute  is  not  a 
predicate;  thus  foul,  learning,  are  attributed  to  man,  but  not  predi¬ 
cated  of  him. 

PREDICATING,  in  logic,  the  a«fk  of  affirming  or  denying 
fomething  of  a  thing,  as,  man  is  not  an  angel ;  body  is  a  fubftance. 
See.  Things  predicated  of  others  are  reducible,  1.  To  genera,  as 
animal,  of  a  man,  &c.  2.  Forms,  as  whitenefs,  of  fnow,  &c. 

And,  3.  Equals,  of  things  of  equal  extent,  as  fpecies,  difference, 
property,  <Scc. 

The  fchoolmen  diftiriguilh  feveral  ways  of  predicating,  as,  1.  In 
quodtantum,  which  is  \.o predicate  effentially,  both  as  to  the  thing 
and  the  manner,  as,  juflice  is  a  virtue.  2.  In  quale  tantum,  which  is 
to  predicate  accidentally,  both  as  to  the  thing  and  the  manner,  as, 
Peter  is  learned..  And,  3.  In  quale  quid,  or  in  quale  pofi  quid,  which 
is  to  predicate  both  effentially  and  accidentally,  as,  man  is  rational. 

PREDICTION,  divination,  prophecy,  or  foretelling  of  what  is 
to  come,  either  by  divine  revelation,  by  art  and  human  invention,  or 
by  conjedfure. 

PREDOMINANT,  that  which  prevails,  appears  moll,  or  has 
fome  fuperiority  or  afcendancy  over  another  thing. 

PREDY,  a  fea  word  fignifying  the  fame  as  ready.  Thus,  predy 
thejhip,  ox  predy  the  ordnance,  is  as  much  as  to  make  things  ready 
for  a  fight.  Predy  the  hold,  is  to  lay  or  Itow  every  thing  there  in  it’s 
due  order  and  proper  place. 

PREENING,  in  natural  hiffory,  the  aftion  of  birds,  cleaning, 
compofing,  and  dreffing  their  feathers,  to  enable  them  to  glide  more 
eafily  through  the  air.  For  this  purpofe,  they  have  two  peculiar 
glands,  which  fecrete  an  undluous  matter  into  anoiL-fwg,  perfo¬ 
rated  ;  out  of  which  the  bird,  on  occafion,  draws  it  with  his  bill. 

PRE-EXISTENCE,  the  ffate  of  a  thing  actually  in  being  before 
another.  Some  have  maintained  th e  pre-exijlence  of  fouls,  of  matter, 
and  of  men,  before  the  creation. 

PREFACE,  (from  pra,  and  fari;  q.  d.  to  /peak  before,)  an  adver- 
tifement  in  the  beginning  of  a  book,  to  inform  the  reader  of  the  de- 
fign,  order,  method,  &c.  obferved  therein;  and  generally,  whatever 
is  necellary  to  facilitate  the  underftanding  of  a  book.  Prefacing  is  a 
particular  fpecies  of  writing,  being  neither  argumentation,  difeourfe, 
narration,  nor  apology. 

PREJUDICE,  a  falfe  notion  or  opinion  of  any  thing. 

’  Prejudice,  ox  pre-judgment,  paffed  before  the  things  were  duly  con- 
fidered,  and  fully  underffood.  Hence  prejudice  is  fometimes  called 
anticipation,  and  a  pre-conceived  opinion;  and  makes  one  of  the 
many  caufes  of  error. 

PRELA  I  E,  an  ecclefiaffic  raifed  to  fome  eminent  and  fuperior 
dignity  in  the  church  ;  as  patriarchs,  archbifhops,  bifhops,  &c. 

Prelate  of  the  Garter,  is  the  firft  officer  of  that  noble  order,  and 
is  as  ancient  as  the  inftitution  itfelf.  He  has  neither  lalary  nor  fees, 
only  a  convenient  lodging  in  Windfor  Callle ;  and  the  court  livery 
for  himfelf  and  fervants,  whenever  he  comes  thither  by  the  fove- 
rcign’s  command. 

PRELIMINARY,  in  general,  denotes  fomething  to  be  examined 
and  determined,  before  an  affair  can  be  treated  of  to  the  purpofe. 
The  preliminaries  of  peace  confift  chiefly  in  fettling  the  powers  of 
embaffadors,  and  certain  points  in  difpute,  which  mud  be  deter¬ 
mined  previous  to  the  treaty  itfelf. 

PRELUDE,  in  mufic,  is  ufually  a  flourifh  or  irregular  air,  which 
a  mulician  plays  off-hand,  to  try  if  his  inftrument  be  in  tune,  and  fo 
lead  him  into  the  piece  to  be  played.  Very  often  the  whole  band  in 
the  orcheffra  run  a  few  divifions,  to  give  the  tune. 

PREMISES,  in  logic,  an  appellation  given  to  the  two  firft  pro- 
politions  of  a  fyllogifm,  as  going  before,  or  preceding  the  conclufion. 

P remijes  arc  the  foundation  or  principles  of  our  reafoning ;  which 
being  either  fclf-evidcnt  or  demonftrative  propofitions,  the  truth  of 
the  conclulion  is  equally  evident. 

Premises,  in  law,  properly  fignifies  the  land,  &c.  mentioned 
in  the  beginning  of  a  deed.  See  the  article  Deed. 

PREMIUM,  properly  fignifies  a  reward  or  recompence.  Among 
merchants,  it  is  taken  for  that  fum  of  money  (viz.  8  or  10  per  cent 

&c.)  which  is  given  to  an  infurer,  for  infuring  the  Cafe  return  of  any 
lhipor  merchandize.  In  the  money  and  paper-trade,  premiim  de¬ 
notes  what  is  given  for  a  thing  above  par;  thus,  lottery-tickets  are 
laid  to  bear  fo  much  (as  10  or  2or)  premium,  when  they  are  fold  for 
fo  much  above  the  prime  cod  they  were  iffued  at  by  government. 
PREMONITION, __  a  notice  or  warning  given  beforehand;  a 
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forewarning.  A  remarkable  inftance  of  a  friendly  premonition  and 
the  fatal  confequence  of  not  attending  to  it,  is  the  following,  among 
many  others  that  might  be  mentioned.  The  emperor  Mauritius 
dreamt  that  himfelf  and  his  whole  family  were  killed  by  one  Phocas. 
With  fome  degree  of  terror,  he  related  the  dream  to  his  fon-in-iaw 
Phil ippicus.  Stridl  inquiry  was  made,  if  any  of  that  name  could  be 
found;  and  as  in  his  numerous  army  there  was  but  one,  and  he  a 
notary;  he  therefore  thought  himfelf  fecure  from  fo  low  and  mean 
a  perfon.  But  not  long  after,  there  being  a  meeting  in  the  army, 
on  the  detention  of  their  pay,  during  the  tumult  Phocas  was  pro¬ 
claimed  emperor:  whereupon  the  army  marchingtowards  Conffan- 
tinople,  Mauritius  fled  to  Chalcedon,  where  he  and  ail  his  relations 
were  put  toffeath  by  the  command  of  Phocas. 

PREMUNIENTES,  in  law,  writs  difpatched  to  the  bifhops,  to 
call  them  to  parliament,  warning  them  to  bring  with  them  the  deans 
and  archdeacons,  one  prodlor  for  each  chapter,  and  two  for  the 
clergy  of  each  diocefe. 

PREMUNI  RE,  in  law,  is  taken  two  ways;  either  for  a  writ,  or 
for  the  offence  for  which  It  is  granted. 

Formerly  the  church  of  Rome  carried  it’s  pretended  right  of  fupre- 
macy  to  fuch  a  height,  that  feveral  ffatutes  were  made  to  check  and 
reitrain  the  growing  power  of  the  pope;  but  more  efpecially  flat.  16 
Rich.  II.  c.  5,  commonly  known  by  the  name  of  the  ftatute  of  pre- 
munire,  which  ordains  the  punifliment  of  offenders  on  this  flature  to 
be  this :■  that  they  fhould  be  out  of  the  king’s  prote£lion,  attached  by 
their  bodies,  i.  e.  imprifoned  at  the  king’s  pleafure,  and  lofe  their 
lands,  goods,  and  chattels. 

Prernunire  is  now  chiefly  ufed  for  the  above  punifliment,  which  is 
incurred  not  only  by  thofe  who  affert  the  pope’s fupremacy ;  but  alfo 
by  thofe  who  refufe  to  take  the  oath  of  allegiance,  or  of  the  king’s 
fupremacy,  &c. 

PRENDER,  in  law,  fignifies  the  power  or  right  a  perfon  has  to 
take  a  thing  before  it  is  offered  liim.  P render  de  barm  literally  fig¬ 
nifies  to  take  a  hufband;  but  in  law  it  is  ufed  as  an  exception,  to 
difable  the  widow  from  purfuing  an  appeal  of  murder,  againff  one 
who  had  killed  her  former  hufband. 

PRENOMEN,  a  proper  name  anciently  prefixed  to  that  of  the 
family,  like  our  chriftian  name;  fuch  were^Caius,  Lucius,  Marcus. 
&c.  alfumed  through  compliment.  " 

PRENOTION,  a  piece  of  knowlege,  naturally  preceding  fome 
other;  as  the  knowlege  of  the  antecedent,  which  muff  precede  that 
of  the  confequent. 

PREPARATION,  in  mathematics,  fomething  preparatory  to  the 
demonffration  of  a  propofition.  Thus  if  a  propofition  in  geometry 
is  to  be  demonftrated,  the  preparation  confifls  in  drawing  certain 
lines;  and  if  a  propofition  in  arithmetic,  in  fome  computation  to 
be  previoufly  made,  to  come  at  the  demonffration. 

Preparation,  in  anatomy,  the  art  of  preferving  the  parts  of 
animals  for  anatomical  ufes;  which  is  done  either  by  drying  them 
thoroughly,  or  putting  them  in  a  proper  liquor. 

In  drying  parts  which  are  thick,  when  the  weather  is  warm,  care 
muff  be  taken  to  prevent  putrefa&ion,  fly  blows,  infers.  See.  This 
is  eafily  done  by  the  ufe  of  a  folution  of  cofrofive  fublimate  in  fpirit 
of  wine,  in  the  proportion  of  two  drams  of  fublimate  to  a  pound  of 
fpirit:  the  part  fhould  be  moiftened  with  this  liquor  as  it  dries,  and 
by  this  method  the  body  of  a  child  may  be  kept  fafe  even  in  fummer. 
Dried  preparations  are  apt  to  crack  and  moulder  away  in  keeping;  to 
prevent  this,  their  furface  fhould  be  covered  with  a  thick  varnifh,  re¬ 
peated  as  often  as  occafion  requires. 

Though  feveral  parts  prepared  dry  are  ufeful,  yet  others  mnff  be 
fo  managed  as  to  be  always  flexible,  and  nearer  a  natural  flate;  which 
may  be  done  in  a  well  redlified  colourlefs  fpirit  of  wine,  to  which  is 
added  a  fmall  quantity  of  the  fpirit  of  vitriol  or  nitre.  When  thefe 
are  properly  mixed,  they  neither  change  their  colour  nor  the  confif- 
tence  of  the  parts,  except  where  there  are  ferous  or  mucous  liquors 
contained  in  them.  The  brain,  even  of  a  young  child,  in  this  mix¬ 
ture,  grows  fo  firm  as  to  admit  of  gentle'handling,  as  do  alfo  the 
vitreous  and  cryffalline  humours  of  the  eye. 

The  liquor  of  the  febaceous  glands  and  the  femen  are  coagulated 
by  this  fpirituous  mixture;  and  it  heightens  the  red  colour  of  the 
injection  of  the  blood  veffels,  fo  that  after  the  part  has  been  in  it  a 
little  time,  feveral  veffels  appear  which  were  befoie  in  vilible. 

The  proportion  of  the  two  fpirits  muff:  be  changed  according  to 
the  part  prepared:  for  the  brain  and  humours  of  the  eye,  you  muft 
put  two  drams  of  fpirit  of  nitre  to  one  pound  of  fpirit  of  wine.  In 
preferving  other  parts  wh*ch  are  harder,  thirty  or  forty  drops  of  the 
acid  will  be  fufficient;  a  larger  quantity  will  make  bones  flexible, 
and  even  diffolve  them.  The  part  thus  preferved  fhould  be  always 
kept  covered  with  the  liquor,  therefore  great  care  fhould  be  taken 
to  flop  the  mouth  of  the  glafs  with  a  waxed  cork,  and  a  bladder  tied 
over  it,  to  prevent  the  evaporation  of  the  fpirit;  fome  of  which, 
notwithftanding  all  this  care,  will  fly.ofT;  therefore  frefh  muff  be 
added  as  there  is  occafion.  When  the  fpirits  change  to  a  dark  tinc¬ 
ture,  which  will  fometimes  happen,  they  fhould  be  poured  off,  and 
frefh  put  in  their  room;  but  with  fomewhat  lefs  acid  than  at  firft. 
The  operator  fhould  be  cautious  of  putting  his  fingers  in  this  liquor 
oftener  than  is  abfolutely  ncceffary;  becaufe  it  brings  on  a  numb- 
nefs  of  the  fkin,  which  makes  the  fingers  unfit  for  any  nice  opera¬ 
tion.  The  beft  remedy  for  this  is,  to  wafh  them  in  water  mixed 
with  a  few  drops  of  oil  of  tartar  per  deliquium. 

Some  prefer  malt  fpirit  to  fpirit  of  wine,  becaufe  this  laft  is  apt 
to  change  into  a  brown  colour;  whereas  the  malt  fpirit  never  lofes 
it’s  limpid  appearance. 

PREPUCE,  Pr.-eputium,  in  anatomy,  ihe'forcfkin;  a  prolon¬ 
gation  of  the  cutis  of  the  penis,  covering  the  glans,  or  extremity  of 
the  yard.  See  Plate  8s.  fig.  to,  lit>.  c.  c. 
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PREROGATIVE,  a  privilege,  or  pre-eminence,  which  one  per- 
fon  has  over  another. 

Prerogative  of  tke  king,  is  that  power,  pre-eminence,  and 
privilege,  which  the  king  hath  over  and  above  all  other  perfons,  and 
out  of  the  ordinary  courfe  of  common  law,  in  right  of  his  regal 
dignity.  Such  as,  that  he  may  paidon  a  perfon  condemned  to  die : 
that  the  king’s  perfon  is  fubjeft  to  no  man's  fuit,  his  pofTeffions  can¬ 
not  be  taken  from  him  by  any  violence,  his  goods  are  fubjeft  to  no 
tribute,  nor  diftrainable,  &c. 

PRESAGE,  in  antiquity,  denotes  an  augury,  or  fign  of  fome  fu¬ 
ture  event ;  which  was  chiefly  taken  from  the  flight  of  birds,  the 
entrails  of  vtftims,  &c. 

Among  phyticians,  the  term  prefage  is  fometimes  ufed  for  prog- 
noftic  fign. 

PRESBYTA,  in  optics,  a  perfon  whofe  eyes,  being  flat,  can  fee 
diftant  objefts  diftinftly,  but  thofe  near,  confufedly  ;  which  defeft 
of  fight  got  this  appellation,  becaufe  old  people  are  naturally  fubjeft 
to  it.  Speftacles,  or  convex-glafles,  are  the  only  remedy  for  this 
defect ;  for  if  thefe  are  well  fitted  to  the  degree  of  flatnefs  ol  the  eyes, 
they  caufe  the  rays  of  light  to  converge  in  fuch  a  manner  from  near 
objefts,  as  to  make  them  fall  exaftly  on  the  retina,  and  thereby  pro¬ 
duce  diftinft  vifion. 

PRESBYTER,  in  the  primitive  Chriflian  church,  an  elder,  one 
of  the  fecond  order  of  ecclefialtics  ;  the  other  two  being  bilhops  and 
deacons.  Prejbyter,  or  elder,  is  a  word  borrowed  from  the  Greek 
tranflation  of  the  Old  Teflament,  where  it  commonly  fignifies  ruler 
or  governor ;  it  being  a  note  of  office  and  dignity,  not  of  age  ;  and 
in  this  fenfe,  bilhops  are  fometimes  called  prejhytcrs  in  the  New 
Teftament. 

PRESBYTERIANS,  a  feft  of  proteftants,  fo  called  from  their 
maintaining  that  the  government  of  the  church,  appointed  in  the 
New  Teflament,  was  by  prefbyteries  ;  that  is,  by  minilters  and  rul¬ 
ing  elders,  aflbciated  for  it’s  government  and  difcipline  ;  wherein 
confifls  the  difference  between  them  and  the  church  of  England. 
The  prejhyterians  affirm,  that  there  is  no  order  in  the  church,  as 
eftablifhed  by  Chrift  and  his  apoftles,  fuperior  to  that  of  prelbyters  ; 
that  all  miniflers,  being  ambaffadors  of  Chrift,  are  equal  by  their 
commiffion  ;  and  that  elder  or  prefbyter,  and  bilhop,  are  the  fame 
in  name  and  office. 

The  firft  prejbytcrian  church  in  England  was  eflablilhed  at  Wandf- 
worth,  near  London,  in  1572;  and  others  were  afterwards  erefted 
in  neighbouring  counties.  After  the  commencement  of  the  troubles 
in  the  reign  of  Charles  I.  propolitions  for  eltabhlhing  pnjbyterian  | 
government  in  England  were  made  in  the  treaty  of  Uxbridge,  A.  D. 
1645  ;  and  fo  zealous  were  the  advocates  lor  it,  that  many  ol  them 
maintained  the  divine  right  of  it.  This  opinion  of  it’s  origin  was 
carried  in  the  alfembly  of  divines,  but  negatived  in  the  houfe  of 
commons.  This  form  of  church  government  was  eflablilhed,  by 
way  of  probation,  in  1646;  though  not  without  conliderable  oppo- 
fition  and  clamour.  In  the  year  1648,  an  ordnance  for  more  effec¬ 
tually  fettling  the  prejbyterian  government,  without  limitation  of 
time,  received  the  fanftion  of  both  houfes,  under  the  title  of  a  form 
of  church  government,  to  be  ufed  in  the  churches  of  England  and 
Ireland.  At  the  Reiteration  epifcopacy  was  re-eftablifhed  ;  and  the 
prejhyterians,  who  fcrupled  conformity  to  the  eflablilhed  articles  of 
doftrine  and  difcipline,  fuffered  in  common  with  others  who  difap- 
proved  the  hierarchy,  till  they  were  in  fome  meafure  relieved  by  the 
aft  of  toleration. 

PRESBYTERY,  an  affembly  of  the  order  of  prelbyters,  or  priefls, 
with  lay-elders,  for  the  exercife  of  church-difcipline. 

The  kirk,  or  church  of  Scotland,  is  divided  into  fixty-nine  pref- 
lyteries,  each  confiding  of  a  number  of  parilhes,  not  exceeding 
twenty-four,  nor  lefs  than  twelve.  The  miniflers  of  thefe  parilhes, 
with  one  ruling  elder,  chofen  half-yearly,  out  of  every  kirk .-JeJJion, 
conflitute  a  prejhytery ;  who,  meeting  in  their  chief  town,  whence 
the  prjhytery  is  denominated,  choofe  a  moderator,  or,  more  properly, 
a  prolocutor,  who  mull  be  a  minifler,  half-yearly.  ft  he  ordination 
of  their  miniflers  is  by  prayer,  falling,  and  impofition  ol  the  hands 
of  the  prejhytery. 

PRESCIENCE,  in  theology,  fore-know  lege,  or  the  knowlege 
which  God  has  of  events  before  they  come  to  pafs. 

PRESCRIPTION,  in  law,  is  a  right  or  title  acquired  by  ufe 
and  time,  introduced  for  alluring  the  property  of  effefts,  in  favour  ol 
perfens  who  have  ter  a  certain  time  had  them  in  their  poffclTion. 
Prefcription  has  been  called  a  penalty  impofed,  by  the  laws,  upon 
negligence  ;  but  prejcription  does  not  punilh  the  indolence  of  pro-  , 
prietors,  but  only  interprets  their  filence  lor  their  confent ;  pre- 
luming,  that  3t  man  who  neglefts  to  affert  his  right  for  a  long  feries 
of  years,  gives  it  up.  In  the  common  law,  prejcription  is  ulually 
underflood  of  a  polfelfion  from  time  immemorial,  or  beyond  the 
memory  of  man :  as  when  my  anceflors,  or  his  from  whom  I  have 
an  ellate,  have  enjoyed  and  ufed  it  from  time  immemorial.  Butin 
the  civil  law,  and  even  in  our  common  law,  there  are  preferiptions  of 
a  much  1  ho  iter  date  ,  prejcription  of  forty  years  excludes  all  a  (Tons 
whatever. 

The  things  a  perfon  may  make  title  to  by  prefcription  are,  a  fair, 
market,  toll,  way,  water,  rent,  common,  park,  warren,  franclufe, 
court-Ieet,  waifs,  eflrays,  &c. 

Prescription,  in  medicine,  the  aft  or  art  of  affigning  a  proper 
and  adequate  remedy  to  a  difeafe,  from  an  examination  of  the  fymp- 
toms  thereof,  and  an  acquaintance  with  the  virtues  and  effefts  of^ 
the  materia  medica.  ,  . 

Quincy  gives  the  following  direftions  in  relation  to  preferiptions : 

In  "all  chronic  cafes,  medicines  are  to  be  contrived  as  near  to  a  diet 
as  poffible,  and  therefore  the  common  drinks  and  foods  are  to  be 
medicated  as  far  as  they  will  admit,  and  the  cafe  requires.  But  :n 
acute  cafes,  which  are  generally  dangerous,  all  abidance  mull  be 
called  in  that  can  be  had,  according  to  the  exigency  ol  the  cafe  ; 
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and  as  medicines  of  efficacy  are  here  made  ufe  of,  they  are  mod 
fafely  diflributed  into  boles  or  draughts,  in  order  that  the  dofe  may 
be  afeertained  to  the  greateft  exaftnefs,  efpecially  where  opiates  are 
ufed  :  care  is  here  to  be  taken,  to  let  all  the  helps  to  co-operate  to¬ 
gether,  fo  that  they  may  not  interfere  with  each  other  :  thus  a  bole 
or  a  powder  may  be  given  every  three,  four  or  fix  hours,  with  a 
draught  julep,  or  any  other  liquid1  form  after  it  ;  and  herein  may  be 
dropt  fpirits,  tinftures,  &c.  of  the  like  intention,  and  alfo  into  their 
common  drink  :  and  the  night-doles,  or  others,  if  neceflary,  may  be 
joined  with  an  opiate  :  externals,  if  neceflary,  may  alfo  be  ordered 
at  the  fame  time  ;  and  if  blifters  are  applied,  as  thev  frequently  oc- 
cafion  flranguries  and  heat  of  urine,  emulfions  may  come  in  for  com¬ 
mon  drink.  Known  medicines  Ihould  be  difguifed  as  much  as  pof¬ 
fible,  and  all  extemporaneous  medicines  be  contrived,  not  only  with 
all  the  elegance  and  pleafantnefs  poffible,  but  alfo  into  the  fmallefl 
dofes  they  are  capable  of :  thus  draughts  to  grown  perfons  ought 
never  to  exceed  lour  ounces,  and  to  be  feldom  above  three,  and 
boles  tiught  feldom  to  weigh  above  two  drams.  But  the  moft  ge¬ 
neral  and  neceflary  rule  in  all  cafes  is,  to  anfwer  the  end  by  as  lew 
medicines  as  poffible,  and  never  to  make  a  cure  worfe  than  the  dif¬ 
eafe. 

PRESENTATION,  in  law,  the  aft  of  a  patron  offering  his 
clerk  to  be  inftituted  in  a  benefice  of  his  gift,  the  fame  being  void. 

As  to  the  right  of  prefentation,  this  belongs  even  to  an  infant,  who 
is  heir  of  a  manor  to  which  an  advowfon  is  appendant ;  and  in  cafii 
of  a  patron’s  bankruptcy,  the  commiflioners  may  fell  the  advowfon; 
If  the  right  of  prefentation  is  in  coparceners,  who  agree  in  the  fame 
perfon,  they  are  to  join  in  the  aft  of  prefentation  ;  otherwife,  the  elder 
lhall  have  the  preference,  and  afterwards  the  reft  in  their  turns ;  but 
where  the  right  is  in  joint-tenants,  or  tenants  in  common,  if  there 
hath  been  no  compofition  in  writing  to  prefent  by  turns,  they  muft 
join  in  the  prefentation.  If  one  be  feifed  of  an  advowfon  in  lee,  and 
the  church  becomes  void,  the  void  turn  is  a  chattel  ;  and  if  the  patron 
dies  before  he  prefents,  the  avoidance  doth  not  go  to  his  heir,  but  to 
his  executor.  But  if  the  incumbent  of  a  church  be  alfo  feifed  in  fee 
of  the  advowfon  of  the  fame  church,  and  dieth,  his  heir,  and  not  his 
executors,  fhall  forfeit. 

Prcjentation  may  be  revoked  or  varied  before  admiffion  and  infti- 
tution.  But  when  a  clerk  is  prefented,  the  bilhop  may  refufe  him 
on  various  accounts :  as,  1.  If  the  patron  is  excommunicated,  and 
remains  in  contempt  forty  days.  Or,  2.  If  the  clerk  be  unfit;  which 
unfitnefs  is  o.f  feveral  kinds.  Firft,  with  regard  to  his  perfon  ;  as 
if  he  be  a  baftard,  an  outlaw,  an  excommunicate,  perjured,  guilty 
of  forgery  or  fimony,  under  age,  or  the  like.  Secondly,  with  regard 
to  his  faith  or  morals ;  as,  for  any  particular  herefy  or  vice  that  is 
malum  in  fe  ;  but  if  the  bilhop  only  alleges  in  general  terms,  as  that 
he  is  JchiJmaticus  inveteratus,  or  objefts  a  fault  that  is  malum  prohibi¬ 
tum  merely,  as  haunting  taverns,  playing  at  unlawful  games,  or  the 
like,  it  is  not  good  caufe  of  refufal.  Or,  laflly,  the  clerk  may  be 
unfit  to  difeharge  the  paftoral  office  for  want  of  learning ;  in  any  of 
which  cafes  the  bifhop  may  refufe  the  clerk. 

PRESENTMENT,  in  law,  a  denunciation  of  jurors,  or  a  juf- 
tice  of  the  peace,  or  other  officers,  without  information  of  an  offence 
inqnirable  by  the  court,  to  which  it  is  prefented  ;  or  it  may  be  faid 
to  bean  information  made  by  the  jury  in  a  court  before  a  judge,  who 
has  authority  to  punifh  any  offence  committed  contrary  to  law ;  and 
it  is  what  the  grand  jury  finds  and  prefents  to  the  court,  without  any 
bill  of  indiftment  delivered  ;  yet  it  is  afterwards  reduced  into  the 
form  of  an  indiftment.  A  prefentation  is  drawn  up  in  a  fhort  note 
by  the  jurors,  as  an  inftruftion  to  draw  the  indiftment  by  it  ;  and 
preferments  are  made  by  juftices  of  the  peace,  in  their  feffions  of  of¬ 
fences  againft  ftatutes,  in  order  to  their  punilliment  in  the  fuperior 
courts  ;  and  alfo  in  courts  leet  and  courts-baron,  before  the  ftewards 
thereof;  as  likewife  by  cor.ftables,  churchwardens,  fiirveyors  of  high¬ 
ways,  Sec.  of  matters  belonging  to  their  refpeftive  offices. 

PRESENTS,  in  law,  the  fame  with  benevolences,  or  free  gifts ; 
efpecially  thofe  given  by  the  clergy,  or  the  ftates  of  the  realm,  to  the 
king. 

PRESEPE,  or  Pr.^sepe,  in  aftronomy,  the  name  given  to  three 
nebulous  ftars  in  the  bread  of  Cancer. 

PRESERVATION,  in  general,  denotes  the  art  of  preferving 
things  in  a  ftate  of  perfection  ;  or,  at  leaft,  from  being  fo  far  cor¬ 
rupted  and  fpoiled,  as  to  be  no  longer  ufeful.  Animal  fubftances 
are  preferved  by  curing,  pickling,  drying,  or  chemical  preparation. 

PRESERVATIVE,  in  medicine,  a  remedy  taken  by  way  of  pre¬ 
caution,  or  to  feenre  a  man  from  a  difeafe  that  threatens  him. 

The  principal  prejervatives,  according  to  Boerhaave,  are,  abfti- 
nence,  quiet,  drinking  of  warm  water;  and,  after  this,  a  gentle 
and  continued  mption  till  the  firft  appearance  of  fweat  ;  then  a  pro- 
fufe  ileeping,  the  body  well  covered.  By  fuch  means,  crafs  hu¬ 
mours  are  diluted,  the  veiTels  are  relaxed,  and  noxious  matter  ex¬ 
creted.  Pie  adds,  that  the  beft  defence  againft  the  force  of  external 
cold  is,  to  leflen  the  winter’s  clothing  late  in  the  fpring,  and  to  in- 
creafe  the  fummer’s  clothing  foon  in  autumn. 

Dr.  Wencellaus  Dobr.  Zrenfky  de  Negro  Ponte  gives  us  an  uni- 
verfal  prefervative  againft  infeftion  in  all  difeafes.  “  Whoever,  fays 
he,  in  converfing  with  patients  oi  any  kind,  would  preferye  himfelt 
from  infeftion,  muft,  while  he  is  within  the  fphere  of  their  effluvia, 
never  fwallow  his  fpitde,  but  fpit  it  out.”  For. this  author  conceives 
it  to  be  the  fpittle  that  firft  imbibes  the  infeftion. 

PRESIDENT,  prafes,  an  officer  created  or  elefted  to  prefide  over 
a  company,  in  contradiftinftion  to  the  other  members,  who  are  cal¬ 
led  reiidems.  The  lord  prcfulent  of  the  council  is  the  fourth  great 
officer  of  the  crown  :  he  attends  on  the  king,  propofes  bufinels  at 
the  council  table,  and  reports  the  tranfaftions  there  to  the  king. 

PRESS,  prelum,  in  the  mechanic  arts,  a  mactenemade  of  iron  or 
wood,  ferving  to  fqueeze  or  comprefs  any  body  very  clofe.  The 
ordinary  pre/les  confift  of  fix  members,  or  pieces  j  viz  two  flat, 
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fmooth  planks;  between  which  the  things  to  be  preffed  are  laid; 
two  fcrews  or  worms  fattened  to  the  lower  plank,  and  patting  thro 
two  holes  in  the  upper;  and  two  nuts  in  form  of  an  S,  that  lei  ve  to 
drive  the  upper  plank,  which  is  moveable,  againtt  the  lower  which  is 
fixed. 

Founders- Press,  is  a  ttrong  fquare  frame,  confiding  of  four  pieces 
of  wood  firmly  joined  together  with  tenons,  See- 

The  book -binders  prefs  confitts  of  two  large  wooden  cheeks  joined 
by  two  ttrong  wooden  fcrews;  which,  being  turned  by  aw  iron-bar, 
draw  together  or  fet  afunder  the  cheeks  at  pleafure.  See  the  article 
Book-Binder. 

Press,  in  the  woollen  manufadfory,  is  a  targe  wooden  machine, 
ferving  to  prefs  cloths,  ferges,  ratteens,  &c.  thereby  to  render  them 
fmooth  and  even,  and  to' give  them  a  glofs..  This  machine  confitts 
of  feveral  members ;  the  principal  whereof  are  the  cheeks,  the  nut, 
and  the  worm,  or  [crew,  accompanied  with  it’s  bur. 

Press,  liberty  of  the,  in  law,  confitts,  fays  judge  Blackftone,  in 
laying  no  previous  rettraints  upon  publications,  and  not  in  freedom 
from  cenfure  for  criminal  matter,  when  pubfifhed;  and  this  is  etten- 
tial  to  the  nature  of  a  free  ftate. 

Press,  in  the  manege.  If  your  horfe  is  too  fiery,  and  preffes  upon 
the  hand,  endeavour  to  pacify  him,  by  making  him  go  more  foftly, 
and  pulling  him  backwards;  and  if  it  proceeds  from  a  ftiffnefs  of  the 
fhoulders  and  neck,  you  mutt  fupply  him  with  a  caveflon,  made  after 
the  duke  of  Newcaftle’s  way. 

PRESSING,  in  the  manufactures,  is  the  violently  fqueezing  a 
cloth,  ftufF,  &c.  to  render  it  fmooth  and  glofiy. 

There  are  two  methods  of preffing,  viz.  cold  or  hot. 

As  to  the  former,  or  cold  preffing,  after  the  fluff  has  been  fconred, 
fulled,  and  fhorn,  it  is  folded  fquare  in  equal  plaits,  am!  a  {kin  of 
vellum,  or  pafleboard,  put  between  each  plait.  Over  the  whole  is 
laid  a  fquare  wooden  plank,  and  fo  put  into  the  prefs ;  which  is  ferewed 
down  tight  by  means  of  a  lever.  After  it  has  lain  a  fnfficient  time  in 
the  prefs,  they  take  it  out,  removing  the  pa-fteboards,  and  lay  it  up 
to  keep.  Some  only  lay  the  fluff  on  a  firm  table,  after  plaiting  and 
pafteboarding,  cover  the  whole  with  a  woodet)  plank,  and  load  it 
with  a  proper  weight. 

The  method  of  preffing  hot  is  this :  whert  the  fluff  has  received  the  I 
above  preparations,  it  is  fprinkled  a  little  with  water,  foinetimes  gum-  | 
water,  then  plaited  equally,  and  between  each  two  plaits  are  pm 
leaves  of  pafleboard;  and  between  every  fixt h  or  feventb  plait,  as  well 
as  over  the  whole,  an  iron  or  brafs-plate  well  heated  in  a  kind  of  fur¬ 
nace.  This  done,  it  is  laid  upon  the  prefs,  and  forcibly  ferewed 
down.  Under  this  prefs  are  laid  five,  fix,  &c.  pieces  at  the  fame 
time,  all  furniflied  with  their  patteboards  and  iron  plates.  When 
the  plates  are  well  cold,  the  fluffs  are  taken  out  and  flitched  a  little 
together  to  keep  them  in  the  plaits. 

PRESSURE  of  the  air.  Molt  of  the  effeCts  anciently  aferibed- to 
the  fuga  vacui,  are  now  accounted  for  from  the  weight  and  preffure  of 
the  air,  which,  on  every  fquare  inch  on  the  furface  of  the  earth,  is 
computed  to  be  about  fifteen  pounds  avoirdupois.  See  the  article 
Atmosphere. 

Pressure,  center  of.  Refer  to  Syftem  of  Hydrostatics,  p. 
118,5,  *°r  a  account  thereof. 

PREST,  a  duty  in  money,  paid  by  the  fheriff  upon  his  accounts 
in  the  exchequer,  for  money  left,  or  remaining,  in  his  hands. 

PREST-moKfj,  is  a  fum  of  money  which  binds  thofe  who  receive, 
to  be  ready  at  command,  at  all  times  appointed ;  chiefly  underftood  in 
the  lifting  of  foldiers. 

Prest -fail,  in  the  fea-language,  is  when  a  fhip  carries  all  the  fail 
fhe  can  polfibly  croud.  This  is  fometimes  done  in  giving  chace, 
but  it  is  a  dangerous  method. 

PREST ATION-OTawey,  a  fum  of  money  paid  yearly  by  archdea¬ 
cons,  and  other  dignitaries,  to  their  bifhop. 

PRESTER  John,  an  appellation  given  to  the  emperor  of  the 
Abyftinians;  becaufe,  anciently,  the  princes  of  this  country  were  really 
prietts;  and  the  word  jean,  in  their  language,  iignifies  king.  Pie 
was  firft  made  known  in  Europe  under  this  title  by  the  French.  His 
empire  was,  anciently,  of  valt  extent;  at  prefent  it  is  confined  to  (ix 
kingdoms,  each  about  the  bignels  of  Portugal. 

PRESTO,  in  the  Italian  rrrufic,  is  ofed  to  fignify  that  the  part  it 
is  joined  to  fhould  be  performed  gaily,  faff,  and  brifk. 

PRESUMPTION,  in  law,  a  fufpicion,  or  conje£lure,  founded  I 
on  a  verifimilitude. 

Prefumption  is  of  three  forts.  1.  Violent,  which  many  times  is 
allowed  a  full  proof.  2.  Probable ,  arifing  from  ftich  circumitances 
as  ufually  attend  the  faft,  which  has  it’s  due  weight.  3.  Light,  or 
temerarious,  which  is  of  no  prevalency  at  all. 

PRETERIT,  in  grammar.  Refer  to  the  Syftem,  p.  1080. 

PRETERITION,  or  Pretermission,  in  rhetoric,  a  figure 
whereby,  in  pretending  to  pafs  over  a  thing  untouched,  we  make  a 
fummary  mention  thereof.  E.  gr.  “  I  will  not  fay  he  is  learned, 
valiant,”  &c.  “  I  pafs  by  his  ingratitude,  faltthood,”  &c.  See  the 

article  Apophasis. 

PREVARICA  1  ION,  in  the  civil  law,  is  where  the  informer  I 
colludes  with  the  defendant,  and  fo  makes  only  a  fham  profecution. 
Or,  when  a  man  falfely  feems  to  undertake  a  thing,  with  intention 
that  he  may  deftroy  it ;  and  where  a  lawyer  pleads  booty,  or  adts  by 
collufion,  Sec. 

PREVARICATOR,  at  Cambridge,  is  a  matter, of  arts,  chofen 
at  a  commencement,  to  make  an  ingenious  fatiric.d  fpeech,  refie&ing 
on  the  mifdemeanors  of  the  principal  members  of  the  univerlity. 

PREVENT,  preevenio,  to  come  before,  take  the  lead  of;  alfo  to 
hinder,  obftruft,  &c. 

In  1  1  hefif.  iv.  15,  the  word  prevent  is  to  be  taken  in  the  former 
fenie;  i.  e.  that  the  bodies  of  living  faints  lhall  not  attend  from  the 
ea.th,  at  the.day  of  judgment,  fo  as  to  prevent,  or  come  before,  thofe 
in  the  graves;  lor  the  apoflle  afterwards  adds,  “  the  dead  in  Chrift 


fhall  rife  firfl,”  and  both  together  (the  quick  and  dead)  **  meet  the 
Lord  in  the  air.”  In  Pf.  lix.  the  word  prevent  like  wife  implies,  that  1 
God  (hall  come  before  him  (David)  as  a  guide  to  direCt,  or  a  fhieldto 
defend  him  from  his  enemies.  In  that  prayer  alfo  in  the  church  fer-  ' 
vice,  beginning  with,  Prevent  us.  Sec.  the  term  denotes  thus  much,  ' 
Let  thy  gracious  favour  and  allittance  come  before  and  attend  us  at  all  ' 
times,  and  on  every  occalion. 

PREVENTER,  in  naval  affairs,  denotes  an  additional  rope,  em¬ 
ployed  to  (upport  any  other,  when  the  latter  fuffers  an  unufual  ftrain, 
particularly  in  a  ttrong  gale  of  wind. 

PREVENTION,  in  the  canon-law,  &c.  the  right  which  a  fupe-  , 
rior  perfon  has  to  claim,  or  tranfa&an  affair,  prior  to  an  inferior  one, 
to  whom  otherwife  it  more  immediately  belongs.  , 

PRIAPISM,  Tr^ictmaixog,  in  medicine,  a  continual  and  painful 
ereCtion  or  tenlion  of  the  virile  member.  The  immediate  caufe  is  the  • 
heat,  pungency,  or  acrimony  of  the  femen,  accompanied  with  a  con- 
vulfion  of  the  mufcles  of  the  part,  which,  compreffing  the  veins  and 
cavernous  bodies,  prevent  the  return  of  the  blood. 

The  more  remote  cautts  are  too  hot,  fharp,  ftimulating  foods; 
caritharidcs  are  alfo  found  to  perform  the  fame  effedt,  but  with  much  ' 
more  violence.  '  * 

PRIAPL'S,  a  fabulous  and  ridiculous  deity,  to  whom,  feripture 
feems  to  tell  us,  Maachah,  mother  of  king  Afa,  had  confecrated  a  ’ 
grove,  and  offered  facrifices,  for  which  that  prince  dethroned  her. 

PRICKING  the  chart,  is  the  art  of  tracing  a  fhip’s  courfe  upon  a 
marine  chart,  by  the  help  of  a  fcale  and  compaffes,  fo  as  to  difeover  ’ 
it’s  prefent  (filiation.  ■ 

Pricking  the  Jails,  is  the  art  of  Pitching  two  cloths  of  a  fail  toge¬ 
ther,  along  the  fpace  comprehended  between  the  two  edges,  or  felvages, 
that  overlay  each  other.  Or,  it  is  the  fowing  a  middle-feam  between  ' 
the  two  feams  which  are  employed  to  unite  every  cloth  of  a  fail  to  the 
next  adjoining. 

PRICKLE  back,  or  Stickle  Back,  a  fmall  fifti,  fo  called  from 
the  prickles  on  it’s  fides  and  back.  Vaft  numbers  of  thefe  little  fifti 
are  to  be  found  in  almoft  all  frefli  waters,  and  particularly  in  the  fens  ’ 
in  Lincolnfhire.  They  are  very  deftrudfive  to  the  fpawn  of  all  forts  of 
fifti ;  and  they  themfelves  are  tormented  to  death  by  a  kind  of  loufe  of 
an  oval  figure,  with  eight  legs  and  a  very  tranfparent  body.  This  loufe- 
has  little  fins  always  in  motion,  whether  it  be  fwimming  about  or 
fixed  on  the  fifli.  T  he  common  prickle  back  has  three  fpines  on  the’ 
back,  whereby  it  differs  from  the  other  fpecies.  That  which  inhabits 
the  fea  has  15  fpines  between  the  head  anddorfal  fins. 

PRIDE  gavel,  a  cuftom'in  the  manor  of  Rodely  in  the  county  of 
Gloucefler ;  by  which  rent  is  paid  to  the  lord,  by  certain  tenants,  in 
duty  and  acknowlegement  to  him  for  their  liberty  and  privilege  of 
fifhing  for  lampreys  in  the  river  Severn. 

PRIES  I  ,  Jacerdos,  a  perfon  fet  apart  for  the  performance  of  fa-' 
orifice,  and  other  offices,  and  ceremonies  of  religion. 

Priest,  Presbyter,  in  the  Chriftian  church,  is  a  perfon  invefted 
with  holy  orders;  in  virtue  whereof,  he  has  a  power  to  preach-,  pray, 
adminiftei'  the  facraments,  Sic.  and,  in  the  Romifh  church  alfo,  to' 
blefs,  abfolve,  Sec. 

By  the  canons,  can.  34,  a  man  mutt  be  twenty-four  years  of  age 
before  he  be  admitted  to  the  priefthood ;  anciently  thirty  years  were 
required. 

PRIMAL  via,  among  phyficians,  denotes  the  whole  alimentary 
duft,  including  the  cefophagus,  ftomach,  and  intettines,  with  their 
appendages. 

PRIMAGE,  in  commerce,  a  fmall  duty  at  the  water-fide,  ufually 
about  twelve-pence  per  tun,  or  fix-pence  a  bale,  dire  to  the  matter 
and  mariners  ofafltip;  to  the  matter  for  the  ufe  of  ropes,  &c.  to 
difeharge  the  goods;  and  to  the  mariners,  for  the  loading  or  unloading 
of  the  veffel. 

PRIMARY  Planet,  in  aftronomy,  one  that  revolves  round  the 
fan  as  a  center:  fuch  as  Saturn,  Jupiter,  &c. 

PRIMATE,  primus,  in  church-polity,  an  archbifhop,  who  is. in- 
vetted  with  a  jurifdi&ion  over  other  bifliops. 

PRIME,  primus,  an  appellation  given  to  whatever  is  firft  in  order, 
degree,  or  dignity. 

Prime,  in  fencing,  is  the  firfl  chief  of  the  guards. 

Prime  vertical,  in  dialling.  Refer  to  Syftem,  p.  693. 

PRIME  feifm,  in  law,  or  the  firjl  fe'fm:  a  branch  of  the  king’s 
prerogative,  whereby  he  had  the  firft  poiTeflion  of  all  lands  arid'  tene¬ 
ments  held  of  him  in  chief,  whereof  his  tenant  died  feifed  in  fee;  and 
confequently  the  rents  and  profits  thereof,  till  the  heir,  if  of  age,  did 
homage;  and,  if  under  age,  till  he  became  of  age.  But  all  charges 
arifing  hereby  are  anntilled  by  ftat.  12  Car.  II. 

PRIMING,  among  painters,  fignifies  the  laying  on  of  the  firft 
colour;  giving  the  firft  coat,  &c. 

PRIMITIVE,  in  grammar,  a  root;  or  a  word  in  a  language, 
which  is  neither  derived  from  any  other  language,  nor  compounded 
from  any  other  words  of  the  fame.  God  is  a  primitive;  godly,  a  de¬ 
rivative;  god  like,  a  compound. 

PRIMOGENITURE,  the  right  of  firtt-born,  or  eldeft  fon  or 
child :  feniority,  elderfhip,  &c. 

This  right  feems  to  be  an  unjuft  prerogative,  and  contrary  to  the 
natural  right:  for,  lince  it  is  birth  alone  gives  children  a  title  to  the 
paternal  fucceffioii,  the  chance  -of  primogeniture  fhould  not  throw  any 
inequality  among  them. 

It  was  not  till  the  race  of  Hugh  Capet,  that  the  prerogative  of 
fucceffion  to  the  crown  was  appropriated  to  the  firft-born.  By  the 
ancient  cuftom  of  gavel-kind,  ftill  preferved  in  fome  parts  of  our 
ifland ,  primogeniture  is  of  no  account;  the  paternal  eftate  being  equally 
fhared  by  all  the  fons. 

PRIMROSE,  primula ,  a  genus  of  plants,  ranged  by  Linmeus* 
among  the  pentandria  mmogynia,  and  of  which  there  are  four  fpecies.- 
t.  Primrofe,  with  rough,  indented  leaves,  and  foot-ftalks  bearing 
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one  flower.  2.  Prhnrofe ,•  with  rough,  indented  leaves,  and  flowers 
growing  in  bunches,  called  cowflip  :  of  this  fpecies  the  polyanthus 
is  a  variety.  3.  Primnfe.  with  fmooth,  wedge-fhaped  leaves,  and 
bifid  fegments  to  the  empalement,  called  bird’s-ey,s.  4.  Primrofe, 
with  heart-fhnped,  crenated  leaves,  having  foot-ilalks,  and  flowers 
growing  in  bunches  on  very  long. foot-ftalks. 

The  firft,  fecond,  and  third  fpecies  are  propagated  by  feeds,  which 
fhould  be  fown  in  autumn.  The  third  fort  may  be  propagated  by 
parting  of  the  roots,  which  fhould  be  done  in  fpring.  . 

Primrose  tree ,  Oenothera,  a.  genus  of  plants,  ranged  by  Linnaeus 
among  th coflandria  monogynia,  and  of  which  there  are  three  fpecies. 
The  firft  and  third  fpecies  are  natives  ol  Virginia,  and  the  i'econd 
of  Buenos  Ayres. 

PRINCE,  in  polity,  a  perfon  inverted  with  the  fupreme  com¬ 
mand  of  a  ftate,  or  country. 

Prince  alfo  denotes  a  perfon  who  is  a  fovereign  in  his  own  terri¬ 
tories,  yet  holds  of  fome  other  as  his  fuperior  ;  fuch  are  the  princes 
of  Germany,  who,  though  abfolute  in  their  refpetftive  principali¬ 
ties,  are  bound  to  the  emperor  in  certain  fervices. 

The  prince  of  Wales  is  born  duke  of  Cornwall,  and  immediately 
intitled  to  all  the  revenues  belonging  thereto.  He  is  afterwards  cre¬ 
ated  prince  of  Wales  by  inveftiture  with  a  cap,  coronet,  gold-verge, 
and  ring,  and  he  holds  it  by  patent. 

PRINCIPAL,  the  chief  and  moft  neceflary  part  of  a  thing; 
alfo  the  author  and  chief  perpetrator  of  a  crime. 

PRINCIPLE,  a  term  frequently  ufed  for  the  caufe,  fource,  or 
origin  of  any  thing.  In  which  fenfe  we  fay,  the  principles  of  think¬ 
ing,  of  willing,  Sec.  In  phyfics,  we  mull  ever  have  recourfe  to  a 
firft  principle,  which  is  God. 

Bifnop  Berkeley  obferve^  veryjuftly,  that  the  principles  of  fcicnce 
are  neither  objedts  of  fenfe  nor  imagination,  but  notions  of  relation, 
that  is,  adls  of  the  mind.  Thus,  (pace,  time,  number,  are  not  ob¬ 
jects  of  fenfe  or  imagination,  although  the  things  co-extended  with 
1'pace  or'  time,  or  things  numbered,  be  objedls  of  fenfe.  This  is 
moft  evident  in  number,  which  is  plainly  different  from  the  percep¬ 
tion  of  the  things  numbered.  Nor  can  the  adl  by  which  we  number 
be  taught  or  exemplified.  For  inftance,  that  adl  of  the  mind  by 
which  we  conceive  t-|-i ^r:2,  cannot  be  explained  or  analyfed  info 
others  ;  and  fuppofing  it  could,  we  muft  ftill  Hop  fomewhere,  and 
wherever  that  be,  there  is-fomething  a  difciple  muft  have  a  fe,  non 
a  praceptore,  as  Ariliotle  fays.  So  that,  ftridtly  fpeaking,  principles 
are  not  taught.  And  thofe  who  maintain  them  innate,  are  perhaps 
not  fo  abfurd  as  Locke  pretends. 

Principle,  in  phyfics,  or  Principle  of  a  natural  body,  fome- 
thing  that  contributes  to  the  effence  of  a  body  ;  or  whereof  a  natu¬ 
ral  body  is  primarily  conftituted. 

Principles  are  ufually  confounded  with  elements ;  yet  is  there  a 
real  difference:  elements  are  properly  the  firft  and  fimpleft  beings, 
arifing  from  the  firft  determination  or  aflemblage  of  principles.  They 
are  the  fimpleft  things  in  which  matter  ana  form  are  combined. 
Elements  and  principles,  therefore,  differ  in  this,  that  a  principle,  as 
matter,  is  only  a  thing  begun,  not  of  a  complete  nature;  but  an 
clement  is  perfect  and  complete. 

Principles,  in  chcmiftry,  are  the  firft  and  fimpleft  parts  where¬ 
of  natural  bodies  are  compounded,  and  into  which  they  are  again 
■refolvible  by  fire,  &c. 

We  acknowlege,  fays  Geoffroy,  three  Ample  fubftances,  or  prin¬ 
ciples,  in  bodies  ;  one  adtive,  which  may  be  termed  firf.  ;  and  two 
paffive,  water  and  earth.  From  the  moft  fimple  union  of  thefe 
three,  fait  arifes  ;  and  the  next  to  that  is  sulphur,  or  oil. 

Principle  is  alfo  applied,  by  extenfion,  to  the  firft  rules  or 
maxims  of  an  art.  In  this  fenfe  we  fay,  a  man  is  ignorant  of  the 
principles  of  geometry  ;  meaning,  he  has  not  learnt  Euclid’s  Ele¬ 
ments.  The  principles  of  moft  arts  and  fciences,  together  with  co¬ 
pious  fyftems  and  diftineft  treatifes  refpedling  them,  are  found  in  this 
Di&ionary,  under  their  rcfpe£Iive  heads. 

PRINT,  the  impreffion  taken  from  a  copper-plate. 

A  print  may  be  taken  off,  fo  as  that  the  out-lines  and  principal 
firokes  may  be  exactly  copied  for  graving,  in  the  following  manner. 
If  the  print  be  not  above  a  year  or  two  old,  the  paper  need  only  be 
well  moiftened  with  water,  as  for  printing  ;  but  if  it  be  more  an¬ 
cient,  it  fhould  be  laid  to  foak  all  night  in  water,  and  afterwards 
hung  in  the  ajr  till  it  becomes  dry  enough  for  the  prefs.  The  paper 
thus  prepared  is  to  be  laid  with  it’s  printed  fide  next  the  plate,  thinly 
cafed  over  with  white  wax  ;  and  is  thus  to  be  communicated  to  the 
rolling-prefs,  whereby  an  impreffion  of  the  cut  will  be  gained. 

PRINTER,  a  perfon  who  compofes  and  takes  impreflions  from 
moveable  characters  ranged  in  order,  or  from  plates  engraven,  by 
means  of  ink,  and  a  prefs  ;  or  from  blocks  of  wood  cut  in  flowers, 
See.  and  taken  off  in  various  colours  on  calicoes,  linens,  filks,  &c. 


A  New  and  Complete  Treatise  on  the  Art  of 

PRINTING. 

This  ingenious  and  ufeful  art  confifts  in  taking  impreflions  from 
characters  or  figures  moveable,  or  immoveable,  on  paper,  linen,  filk, 
& c.  There  are  three  kinds  of  printing;  the  one  from  moveable 
letters  for  books  ;  the  other  from  copper-plates  for  pictures  ;  and 
the  laft  from  blocks,  in  which  the  reprefentation  of  birds,  flowers, 
&c.  are  cut  for  printing  calicoes,  linens.  Sec.  the  firft  called  common 
prefs  -printing,  the  fecond  rolling  prefs -printing,  and  the  laft  calico, 
See.  printing.  The  principal  difference  between  the  three  confifts 
in  this,  that  the  firft  is  cart  in  relievo  in  diftinCt  pieces,  the  fecond 
engraven  in  crcux,  and  the  third  cut  in  relievo,  and  generally  (tamp¬ 
ed,  by  placing  the  block  upon  the  material  to  be  printed,  and  ftrik- 
irg  upon  the  back  of  it. 
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Progrefs  of  Printing.  Who  the  firft  inventors  of  the  Euro¬ 
pean  method  of  printing  books  were,  in  what  city,  in  what  year  it 
was  let  on  foot,  are  queftions  long  difputed  among  the  learned.  In 
Gleet,  as  the  Grecian  cities  contended  for  the  birth  of  Homer  fo  do 
f  ,rm,an  Pr>nters  for  that  of  printing. 

I  heir  firft  eflays  were  made  on  wooden  blocks,  after  the  Chinefe 
manner.  The  book  at  Haerlem,  the  vocabulary  called  Catholicon 
and  the  pieces  in  the  Bodleian  library,  and  that  of  Bennet-college’ 
are  all  performed  in  this  wav  ;  and  that  the  impreffion  appears  to 
have  been  only  given  on  one  fide  of  the  leaves ;  after  which  the  two 
blame  (ides  were  palled  together.  But  they  foon  found  the  incon¬ 
veniences  of  this  method,  and  therefore  bethought  themfeives  of  an 
improvement;  which  was,  by  making  fingle  letters  dirtinft  from  one 
another,  and  thefe  being  firft  done  in  wood  gave  room  for  a  fecond 
improvement,  which  was  the  making  them  of  metal ;  and,  in  order 
to  that,  forming  moulds,  matrices,  &c.  for  carting  them.  See  the 
article  Letter. 

From  this  ingenious  contrivance  we  ought  to  date  the  origin  of 
the  prefent  art  of  printing,  contradiftinguifhed  from  the  method 
prattifed  by  the  Chinefe.  And  of  this  Schoeffer,  or  Scheffer,  firft 
lervant,  and  afterwards  partner  and  fon-in-law  of  Full,  at  Mentz, 
is  pretty  generally  allowed  to  be  the  inventor  ;  fo  that  he  may 
properly  be  reckoned  the  firft  printer;  and  the  Bible,  which 
was  printed  with  moveable  letters  in  1450,  the  firft  printed  book  • 
the  next  was  Auguftine  De  Civitate  Dei,  then  Tully’s  Offices’ 
printed  about  the  year  1461.  In  thefe  books  they  left  the  places  of 
the  initial  letters  blank,  and  gave  them  to  the  illumincrs  to  have 
them  ornamented  and  painted  in  gold  and  azure,  in  order  to  render 
the  work  more  beautiful,  and,  as  fome  think,  to  make  their  books 
pafs  for  manuferipts.  Thus  at  prefent  in  fome  curious  works,  the 
initial  letter  at  tne  beginning  of  a  book  or  chapter,  is  fometimes 
left  out,  and  a  fpace  is  left  for  it’s  being  afterwards  printed  with 
various  ornaments  from  a  copper-plate. 

Authors  tell  us,  that  Fuft  carrying  a  parcel  of  Bibles  with  him 
from  Mentz  to  Paris,  and  offering  them  to  falc  as  manuferipts ;  the 
French,  upon  confidering  the  number  of  books,  and  their  exa£t  con¬ 
formity  to  each  other,  even  to  a  point,  and  that  it  was  impoffible 
for  the  beft  book-writers  to  be  fo  exad,  concluded  there  was  witch¬ 
craft  in  the  cafe,  and,  by  their  aiftualjv  indicting  him  as  a  conjurer, 
or  threatening  to  do  fo,  extorted  irom  him  the  fecret:  and  hence 
the  origin  of  the  popular  ftory  of  Dr.  Fauftus. 

From  Mentz,  the  art  of  printing  foon  ipread  itfelf  throughout  a 
good  part  of  Europe  ;  Haerlem  and  Strafburg  had  it  very  early  ; 
which,  as  the  current  of  authors  reprefent  it,  occafioned  their  pre¬ 
tending  to  the  honour  of  the  invention.  From  Haerlem  it  parted  to 
Rome  in  1467  ;  and  into  England  in  1468,  by  means  of  Thomas 
Bourchicr,  aichbifhop  of  Canterbury,  whofent  W.  Turner,  marter 
of  the  robes,  and  W.  Caxton,  merchant,  to  Haerlem  to  learn  the 
art.  I  hefe  privately  prevailing  with  Corfeilles,  an  under  workman, 
to  come  over,  a  prefs  was  fet  up  at  Oxford,  and  an  edition  of  Ruf- 
finus  on  the  Creed  was  printed  the  fame  year  in  o6tavo.’  From 
Oxford,  Caxton  brought  it  to  London  about  the  year  1470,  and  the 
fame  year  it  was  carried  to  Paris.  Hitherto  there  had  been  nothing 
printed  but  in  Latin,  and  the  vulgar  tongues;  and  this  firft  in  Ro¬ 
man  characters,  then  Gothic,  and  at  laft  in  Italic:  but  in  1480, 
the  Italians  calf  a  fet  of  Greek  types,  and  they  have  alfo  the  honour 
of  the  firft  Hebrew  editions,  which  were  printed  about  the  fame 
time  with  the  Greek.  Towards  the  end  of  the  lixteenth  century 
there  appeared  various  editions  of  books  in  Syriac,  Arabic,  Perfian, 
Armenian,  Coptic,  or  Egyptian  characters,  fome  to  gratify  the  cu- 
riolity  of  the  learned,  and  others  for  the  ufe  of  the  Chriftians  of  the 
Levant.  Out  of  Europe  the  art  of  printing  has  been  carried  into 
the  three  other  parts  of  the  world  :  for  Afia,  we  fee  the  impreflions 
of  books  at  Goa,  and  in  the  Philippines  ;  at  Morocco,  for  Africa  ; 
at  Mexico,  Lima,  Philadelphia,  New  York,  Bofton,  &c.  for  Ame¬ 
rica.  The  Turks,  indeed,  rigoroufly  prohibit  printing  throughout 
their  empire,  as  imagining  that  the  too  frequent  communication 
with  books  might  occafion  fome  change  in  their  religion  and  go¬ 
vernment;  yet  the  Jews  have  feveral  editions  of  their  books  printed 
at  Tiieffalonica,  and  even  at  Conflantinople. 

Method  of  Printing.  The  printing-letters  or  types,  as  they  are 
fometimes  called,  we  have  already  taken  notice  of,  and  have  de- 
feribed  the  method  of  forming  and  calling  them  under  the  articles 
Letter  and  Letter-Foundery. 

The  workmen  employed  in  the  art  of  printing  are  of  two  kinds  ; 
compofitors,  who  range  and  difpofe  the  letters  into  words,  lines, 
pages,  Sec.  according  to  the  copy  delivered  them  by  the  author; 
and  prelfmen,  who  apply  ink  upon  the  fame,  and  take  off  the  im- 
preffion.  The  types  being  call,  the  compofitor  diftributes  each  kind 
by  itfelf  among  the  divifions  of  two  wooden  frames,  an  upper  and 
an  under  one,  called  cafes  ;  each  of  which  is  divided  into  little 
cells  or  boxes.  Thofe  of  the  upper  cafe  are  in  number  ninety- 
eight  ;  thefe  are  all  of  the  fame  lize,  and  in  them  are  difpofed  the 
capitals,  fmall-capitals,  accented  letters,  figures,  Sec.  the  capitals 
being  placed  in  alphabetical  order.  In  the  cells  of  the  lower-cafe, 
wffiich  are  fifty-four,  are  placed  the  fmall  letters  with  the  points, 
fpaccs,  & c.  The  boxes  are  of  different  fizes,  the  largeft  being  for 
the  letters  molt  ufed  ;  and  thefe  boxes  are  rot  in  alphabetical 
order,  but  the  cells  which  contain  the  letters  otcenelt  wanted,  are 
nearert  the  compoiitor’s  hand.  Each  cafe  is  placed  a  little  aflope, 
that  the  compofitor  may  the  more  eafily  reach  the  upper  boxes. 
The  inftrument  in  which  the  letters  are  fet  is  called  a  composing- 
stick,  lee  it  deferibed  in  p.  571. 

Before  the  compofitor  proceeds  to  compofe,  he  puts  a  rule,  or  thin 
flip  of  brafs-platc,  cut  to  the  length  of  the  line,  and  ol  the  fame 
height  as  the  letter,  in  thecompoiing  (lick,  againft  the  ledge,  for  the 
letter  to  .bear  againft.  'Things  thus  prepared,  the  compofitor  having 

the 
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the  copy  lying  before  him,  and  his  Rick  in  his  left  hand,  his  thumb  - 
being  over  the  Aider;  with  the  right  he  takes  up  the  letters,  fpaces, 
Sic.  one  by  one,  and  places  them  againft  the  rule,  while  he  fupports 
them  with  his  left  thumb,  by  prcffing  them  to  the  end  of  the  Aider ; 
theotherhand  being  conflantly  employed  in  fettinginmoreletters:  the 
whole  being  performed  with  a  degree  of  expedition  and  addrefs  not 
eafv  to  be  imagined  ;  and  the  more  fo,  by  moving  the  left  hand  to¬ 
wards  the  box  out  of  which  the  compofitor  intends  to  take  each  letter. 

A  line  being  thus  compofed,  if  it  end  with  a  word  or  fyllable,  and 
exadtly  fill  the  meafure,  there  needs  no  farther  care ;  otherwife 
more  fpaces  are  to  be  put  in,  or  elfe  the  diftances  leffened  between 
the  feveral  words,  in  order  to  make  the  meafure  quite  full ;  fothat 
every  line  may  end  even.  The  fpaces  here  ufed  are  pieces  of  metal 
exadtlv  fhaped  like  the  thanks  of  the  letters,  thefe  are  of  various 
thickncffcs,  and  ferve  to  fupport  the  letters,  and  to  preferve  a  pro¬ 
per  diftance  between  the  words  ;  but  not  reaching  fo  high  as  the 
letters,  they  make  no  impreflion  when  the  work  is  printed.  The 
firft  line  being  thus  finifhed,  the  compofitor  proceeds  to  the  next  ; 
in  order  to  which  he  moves  the  brafs-rule  from  behind  the  former, 
and  places  it  before  it,  and  thus  compofcs  another  line  againft  it, 
after  the  fame  manner  as  before:  going  on  thus  till  his  (tick  is  full, 
when  he  empties  all  the  lines  contained  in  it  into  the  gaily.  See 
the  article  Gally. 

The  compofitor  then  fills  and  empties  his  compofing  (tick,  as 
before,  till  a  complete  page  be  formed,  when  he  ties  it  up  with  a 
cord  or  packthread,  and  fetting  it  by,  proceeds  to  the  next,  till  the 
number  of  pages  to  be  contained  in  a  fheet  is  completed:  which 
done,  he  carries  them  to  the  impofing-ftone,  there  to  be  ranged  in 
order,  and  faftened  together  in  a  frame,  called  a  chafe,  and  this  is 
termed  impofing.  The  chafe  is  a  rectangular  iron  frame,  of  diffe¬ 
rent  dimenfions,  according  to  the  fize  of  the  paper  to  be  printed, 
having  two  crofs  pieces  of  the  fame  metal,  called  a  long  and  a  fhort- 
crofs,  mortifed  at  each  end  fo  as  fo  be  taken  out  occalionally.  By 
the  different  fituations  of  thefe  erodes  the  chafe  is  fitted  for  diffe¬ 
rent  volumes:  for  quartos  and  odlavos,  one  tranfverfes  the  middle 
lengthwife,  the  other  broadwife,  fo  as  to  interfeft  each  other  in  the 
center :  for  twelves  and  twenty-fours,  the  fhort  crofs  is  fhifted 
nearer  to  one  end  of  the  chafe :  for  folios,  the  long  crofs  is  left  in- 
tirely  out,  and  the  fhort  one  left  in  the  middle  ;  and  for  broad-lides, 
both  erodes  are  fet  afide. 

Todrefs  the  chafe,  or  range  and  fix  the  pages  therein,  the  com¬ 
pofitor  makes  ufe  of  a  fet  of  furniture,  confiding  of  Hips  of  wood  of 
different  dimenfions,  and  about  half  an  inch  high,  that  they  may  be 
lower  than  the  letters  :  fome  of  thefe  are  placed  at  the  top  of  the 
pages,  and  called  head- flicks;  others  between  them  to  form  the  inner 
margin  ;  others  on  the  fide  of  the  croffes  to  form  the  outer  mar¬ 
gin,  w'here  the  paper  is  to  be  doubled  ;  and  others  in  the  form  of 
wedges  to  the  fides  and  bottoms  of  the  pages.  Thus  all  the  pages 
being  placed  at  their  proper  diftances, and  fecuredfrom  being  injured 
by  the  chafe  and  furniture  placed  about  them  ;  they  are  all  untied, 
and  faftened  together  by  driving  fmall  pieces  of  wood  called  quoins, 
cut  in  the  wedge-form,  up  between  the  flaming  fide  of  the  foot  and 
lidc-ftick  and  the  chafe,  by  means  of  a  piece  of  hard  wood  and  a 
mallet  ;  and  all  being  thus  bound  faft  together,  fo  that  none  of  the 
letters  will  fall  out,  it  is  ready  to  be  committed  to  the  preffman. 
In  this  condition  the  work  is  called  a  form  ;  and  as  there  are  two  of 
thefe  forms  required  for  every  fheet,  when  both  fides  are  to  be  prin¬ 
ted,  it  is  nccelfary  the  diftances  between  the  pages  in  each  form 
fhould  be  placed  with  fuch  exa&nefs,  that  the  impreflion  of  the 
pages  in  one  form  fhall  fall  exaftly  on  the  back  of  the  pages  of  the 
other,  which’ is  called  regifter. 

As  it  is  impoftible  but  that  there  mtift  be  fome  miftakes  in  the 
work,  either  through  the  overfight  of  the  compofitor,  or  by  the  ca- 
fual  tranfpofition  of  letters  in  the  cafes;  a  fheet  is  printed  off,  which 
is  called  a  proof,  and  given  to  the  corrector  ;  who  reading  it  over, 
and  redifying  it  by  the  copy,  by  making  the  alterations  in  the  mar¬ 
gin,  it  is  delivered  back  to  the'  compofitor  to  be  correded.  For  the 
charaders  ufed  in  correding  a  fheet  for  the  compofitors,  fee  the 
article  Correction. 

The  compofitor,  then  unlocking  the  form  upon  the  correding- 
ftone,  by  loofening  the  quoins  or  wedges  which  bound  the  letters  to¬ 
gether,  reftifies  the  miftake  by  picking  out  the  faulty  or  wrong 
letters  with  a  (lender  fharp-pointed  fteel  bodkin, and  puts  others  into 
their  places  ;  but  when  there  are  confiderable  alterations,  and  par¬ 
ticularly  where  infertions  or  omiffions  are  to  be  made,  he  is  under  a 
necefiity  of  over-runnings.  Thus,  if  one  or  more  words  to  be  in¬ 
serted  in  a  line  cannot  be  got  in,  by  ^hanging  the  fpaces  of  a  line 
for  leffer  ones,  part  of  the  line  rnuft  be  put  back  into  the  clofe  of 
the  preceding  one,  or  forward  into  the  beginning  of  the  fubfequent 
one,  and  thus  continued  till  the  words  are  got  in.  After  this,  an¬ 
other  proof  is  made,  fent  to  the  author,  and  correded  as  before  ; 
and,  lartly,  there  is  another  proof,  called  a  revife,  which  is  made  in 
order  to  fee  whether  all  the  miftakes  marked  in  the  laft  proof  are 
correded. 

The  preffman’s  bufinefs  is  to  work  off  the  forms  thus  prepared 
and  correded  by  the  compofitor  ;  in  doing  which  there  are  four 
things  required,  paper,  ink,  balls,  and  a  prefs.  To  prepare  the 
paper  for  ufe.  it  is  to  be  firft  wetted  by  dipping  feveral  fheets  to¬ 
gether  in  water:  thefe  are  afterwards  laid  in  a  heap  over  each  other  ; 
and  to  make  them  take  the  water  equally,  they  are  all  preffed  clofe 
down  with  a  weight  at  the  top.  The  ink  is  made  of  oil  and  lamp¬ 
black,  for  the  manner  of  preparing  which,  fee  Printing- Ink. 

The  balls  by  which  the  ink  is  applied  on  the  forms,  are  a  kind  of 
wooden  funnels  with  handles,  the  cavities  of  which  are  fiiled  with 
wool  or  hair,  as  is  alfo  a  piece  of  alum-leather  or  pelt  nailed  over  the 
cavity,  and- made  extremely  foft  by  foaking  in  urine,  and  by  being 
well  rubbed.  One  of  thefe.  the  preffman  takes  in  each  hand,  and 
applying  one  of  them  to  the  ink-block,  dabbs  and  works  them  to¬ 


gether,  to  diftribute  the  ink  equally,  and  then  hlackens  the  form, 
which  is  placed  on  the  prefs,  by  beating  with  the  balls  upon  the  face 
of  the  letter. 

The  Printing  ink  is  of  two  kinds,  black,  and  red  ;  the  laft  oc¬ 
calionally  ufed  in  title-pages,  calendars,  &c.  the  firft  for  the  body  of 
books.  The  compofition  of  each,  though  now  reckoned  no  part  of 
the  printer’s  bufinefs,  but  ufually  furnifhed  them  by  other  hands,  is 
as  follows  :  For  black  ink.  A  hundred  pounds  of  nut  or  linfeedoil, 
being  reduced,  by  boiling,  to  the  confidence  of  a  fyrup,  iscleanfed 
and  purified  by  throwing  into  it  two  pounds  of  coarfe  bread,  and 
about  a  dozen  onions.  Nut-otl  is  fuppofefl  to  be  the  beft,  and  is 
accordingly  preferred  for  the  black  ink,  though  the  darker  colour 
which  it  acquires  froth  the  fire  makes  it  lefs  fit  for  the  red.  This 
oil  is  boiled  in  an  iron  pot,  capable  of  holding  at  leaft  half  as  much 
more,  becaufe  it  very  much  fwells;  when  it  boils,  it  is  kept  flirting 
with  an  iron  ladle  f  and  if  it  does  not  itfelf  take  flame,  it  is  kindled 
with  a  piece  of  lighted  paper,  or  burning  wood,  in  order  to  increafe 
it’s  confidence  and  tenacity,  and  to  diminifh  it’s  greafinefs.  The 
oil  is  differed  to  burn  for  half  an  hour  or  more  ;  and  the  flame  being 
then  extinguifhed  by  covering  the  veffel  clofe,  the  boiling  is  after¬ 
wards  continued,  w  ith  a  gentle  heat,  till  the  oil  appears  of  a  proper 
confidence  ;  in  which  ftate  it  is  called  varnifh  ;  of  which  there 
fhould  be  two  kinds,  one  more,  and  another  lefs  boiled  ;  or  a  thicker 
and  thinner,  to  be  ufed  for  different  purpofes,  and  in  different  wea¬ 
thers.  The  oil  is  faid  to  lofe  in  being  boiled  into  thick  varnifh  from 
a  tenth  to  an  eighth  part  of  it’s  weight ;  but  different  oils,  and  per¬ 
haps  the  fame  oil  in  different  ftates,  differ  in  this  refpect.  The  de- 
fign  of  adding  the  bread  and  onions  is  more  effe£tually  to  deftroy  the 
greafinefs ;  but  Dr.  Lewis  doubts,  w’hether  additions  of  this  kind  are 
of  much  ufe.  They  then  boil  thirty  or  thirty-five  pounds  of  turpen¬ 
tine  apart,  till  fuch  time  as  they  find,  upon  it’s  cooling  on  paper, 
that  it  breaks  clean,  like  glafs,  without  pulverizing;  for  if  it  pul¬ 
verize  eafily,  it  is  align  it  is  burnt.  The  oil  and  turpentine  being 
thus  prepared,  the  firft  is  gently  poured,  half  cold,  into  the  latter  ; 
and  the  two  ftirred  together  with  a  flick  till  they  be  well  mixed  ;  af¬ 
ter  which,  the  boiling  is  repeated,  and  the  compofition  is  fet  by,  to 
be  ufed  occafionally.  The  turpentine  is  ufed  in  order  to  give  a  grea¬ 
ter  body  to  the  varnifh,  and  to  increafe  it’s  drying  quality  ;  and  with 
fome  artifts,  litharge  has  in  this  intention  been  a  fecret.  M.  le 
Breton,  in  the  Encyclopedic,  obferves,that  when  very  old  oil  is  ufed, 
neither  turpentine  nor  litharge  are  needful ;  but  that,  when  the  oil 
is  new7,  fome  turpentine  ought  to  be  employed,  becaufe.  without  it, 
the  fmearing  of  the  paper,  by  the  fpreading  or  coming  offof  the  ink, 
cannot  be  avoided  ;  and  he  adds,  that  it  is  much  more  eligible  to  ufe 
old  oil  than  to  have  recourfe  to  this  corredtion  of  the  new  ;  both 
turpentine  and  litharge,  particularly  the  laft,  making  the  mixture 
adhere  fo  firmly  to  the  types,  that  it  is  fcarce  to  be  got  intirely  off  by 
the  ley,  whence  the  eye  of  the  letter  is  foon  clogged  up. 

Now,  to  proceed  to  make  ink',  they  take  a  quantity  of  this  mix¬ 
ture,  and  add  to  it  a  certain  quantity  of  lamp-black,  working  it  up 
with  a  kind  of  w'ooden  mallet  or  brayer,  till  the  w'hole  be  incorpo¬ 
rated,  and  reduced  into  a  kind  of  pulp  ;  which  is  the  ink  for  ufe. 
But  note  here,  that  it’s  thicknefs  or  ftrength  is  always  to  be  pro¬ 
portioned  to  that  of  the  paper,  and  the  warmth  of  the  weather  ; 
itrong  paper,  and  hot  weather,  requiring  ftrong  ink  ;  and  that  the 
ftrength  or  weaknefs  of  the  ink  depends  on  the  greater  or  lefs  degree 
of  coition  of  the  varnifh.  According  to  M.  le  Breton,  two  ounces 
and  a  half  of  the  lamp-black  are  fuflkient  for  lixteen  ounces  of  the 
varnifh. 

For  red  ink.  They  ufe  the  fame  materials  as  for  black,  excepting 
only,  that,  inftead  of  lamp-black,  they. add  a  proper  quantity  of  ver¬ 
milion.  Some  hold,  that  by  mixing  and  incorporating  the  bignefs 
of  a  nut  of  fifh-glue,  or  brandy,  or  the  white  of  an  egg,  with  the 
ink,  the  vermilion  acquires  a  greater  luftre.  1 

The  ink  is  applied  upon  the  forms  by  balls,  which  are  a  kind  of 
wooden  cups  with  handles,  the  cavities  whereof  are  filled  with  wool, 
or  hair,  covered  with  fbeep’s  fkin  nailed  to  the  wood.  One  of  thefe 
the  prelfman  takes  in  each  hand,  and  applying  them  on  the  ink- 
block,  to  charge  them  with  ink,  he  works  them  one  againft  the 
other,  to  mix  and  diftribute  the  ink  equally  ;  and,  at  laft,  fmears 
over  the  form,  by  beating  or  daubing  them  feveral  times  over  the 
whole  face  thereof :  this  leaves  the  form  in  a  condition  to  be  palled 
under  the  prefs,  with  the  moiftened  paper  laid  thereon. 

The  Printing-/vy/}  is  a  very  complex  machine  :  it’s  two  prin¬ 
cipal  parts,  each  whereof  confifts  of  feveral  others,  are  the  body  of  the 
prefs,  which  ferves  to  give  the  pinch  or  ftroke  for  the  impreflion  ; 
and  the  carriage,  on  which  the  form  is  laid  to  undergo  the  fame. 

The  body  confifts  of  two  ftrong  cheeks,  placed  perpendicularly 
and  joined  together  by  four  crofs  pieces  or  planks.  See  the  article 
Cheek.  v 

The  firft  plank,  called  the  cap  of  the  prefs,  is  fixed,  and  ferves 
to  keep  the  two  cheeks  together  at  the  due  diftance  at  top  ;  the  fe- 
cond,  called  the  head,  is  moveable,  being  fuftained  by  two  iron  pins, 
or  long  bolts,  that  pafs  the  cap;  in  this  plank  is  fixed  a  female  ferew 
or  worm,  with  a  bra/s  nut,  fuftained  by  two  Jhort  bolts,  which  keep 
it  up ;  the  third  plank,  called  the  Jheives,  ferves  to  keep  ftcady  a 
part  called  the  hofe ,  in  which  the  Jpindle  (to  be  fpoken  of  hereafter) 
is  inclofed  :  the  fourth  plank,  called  the  whiter,  is  moveable ;  it 
bears  the  carriage,  and  fuftains  the  effort  of  the  prefs  beneath,  as  the 
head  doesafoove;  each  giving  way  a  little,  the  one  upwards,  the  other 
downwards,  to  make  the  pull  ealier. 

The  fpindle  is  an  upright  piece  of  iron,  pointed  with  fteel,  of 
different  dimenfions  ;  having  a  male  ferew,  which  goes  into  the  fe¬ 
male  of  the  head  about  four  inches.  Through  the  eye  of  this  fpindfe 
is  rivetted  the  bar ,  by  which  the  preffman  works  the  prefs. 

The  lower  part  of  the  lpindlc  pafles  through  the  (helves,  being 
inclofed  in  a  fquare  wooden  flame,  called  the  hofe  ;  and  it’s  poinc 
works  into  the  plug,  fixed  in  a  brafspan,  fupplied  with  oil ;  which 
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pan  is  fixed  to  an  iron  plate  let  into  the  top  of  the  platten.  The 
preflman,  then,  by  pulling  or  taming  the  bar,  fixed  in  the  eye  by 
in  iron  key,  preffes  upon  a  fquare,  fmooth  piece  of  wood,  called  the 
flatten,  and  enables  it  to  comprefs  the  form  covered  with  the  paper, 
tympan,  and  it’s  blankets,  which,  in  order  hereto,  are  brought  un¬ 
der  the  platten. 

At  each  corner  of  the  hofe,  there  is  an  iron  hook  fattened  to  thofe 
at  each  corner  of  the  platten,  with  cords  or  packthread,  very  exadlly. 

The  carriage,  which  makes  the  fecond  principal  member  of  the 
prefs,  is  placed  a  foot  below  the  platten,  having  it’s  fore-part  fup- 
ported  by  a  wooden  prop,  called  the  fore-fay,  while  the  other  retts 
on  the  winter.  On  this  carriage,  which  fuftains  the  plank,  are 
nailed  two  long  iron  bars,  or  ribs  \  and  on  the  plank  are  nailed 
ffiort  pieces  of  iron  or  fteel,  called  cramp-irons,  equally  tempered 
with  the  ribs,  and  which  Hide  upon  them  when  the  prefs  is  turned 
in  or  out. 

Under  the  carriage  is  fixed  a  fmall  piece  of  iron,  called  the  /pit, 
with  a  double  wheel  in  the  middle,  round  which  leather  girts  are 
fattened,  nailed  to  each  end  of  the  plank.  To  the  outfideofthe  fpit 
is  fixed  a  handle,  or  rounce,  by  which  the  preflman  turns  the  plank 
in  or  out  at  pleafure. 

Upon  the  plank  is  a  fquare  wooden  frame  or  coffin,  wherein  is 
inclofed  a  marble,  or  poliihed  (tone,  for  the  form  to  be  laid  on.  To 
this  coffin  are  fattened  leather  ftay-girts,  one  to  each  fide  ;  which, 
being  again  fattened  to  the  cheeks  of  the  prefs,  prevent  the  plank 
from  running  too  far  out,  when  drawn  from  under  the  platten.  On 
the  fore-part  of  the  plank  is  a  gallows,  which  ferves  to  futtain  the 
tympan?,  when  taken  from  off  the  form. 

On  the  front  of  the  coffin  are  three  frames  much  alike,  though 
ferving  for  different  purpofes  ;  viz.  the  two  tympans  and  frifket; 
the  tympans  are  fquare,  made  of  three  flips  of  very  thin  wood, 
and  at  the  top  a  flip  of  iron,  ft  i  11  thinner,  called  a  head-band-,  that 
called  the  outward  tympan  is  fattened  with  iron  joints  to  the  coffin. 
They  are  both  Covered  with  parchment;  and  between  the  tw'o  are 
placed  blankets,  which  ferve  to  make  the  impreffion  of  the  platten 
upon  the  furface  of  the  letters  more  equable,  asalfo  to  prevent  the 
letters  from  being  broken  by  the  force  of  the  prefs.  The  frifket 
is  all  of  iron,  very  thin,  fattened  at  top  to  the  great  or  outward 
tympan,  and  fuftained  by  a  flip  of  wood  hanging  from  the  cieling, 
when  opened  to  take  out  the  printed  fheets,  and  put  in  others.  It 
is  alfo  covered  with  parchment  or  paper,  cut  in  the  neceffary  places, 
that  the  lheet,  which  is  between  the  great  tympan  and  frifket,  may 
receive  the  ink,  and  that  nothing  may  hurt  the  margins.  On  the 
parchment  of  the  great  or  outward  tympan  it  is,  that  the  blank  fheet 
istlaid  to  be  printed. 

To  regulate  the  margins,  and  make  the  lines  and  pages  anfwer 
each  other  when  printed  on  the  other  fide, in  the  middleof  the  wood, 
in  the  fides  of  this  tympan,  are  two  iron  points,  which  make  two 
boles  in  the  fheet,  to  be  placed  on  the  fame  pins,  when  the  fheet  is 
returned  for  an  impreffion  on  the  other  fide,  which  is  called  the  re¬ 
iteration. 

Every  thing  now  about  the  tympans  being  prepared  for  printing, 
and  the  preflman  having  inked  or  beat  his  form,  now  placed  on  the 
flone,  he  brings  the  tympans  and  frifket  down  from  the  gallows  upon 
the  form  ;  and,  advancing  the  plank  under  the  platten,  by  means 
of  the  fpit-handle,  or  rounce,  gives  two  ftrokes  or  pulls  with  the  bar ; 
and,  with  the  fame  handle  turned  the  contrary  way,  brings  back  the 
plank,  to  take  out  the  printed  fheet,  and  put  in  a  frefh  one  ;  and 
this  he  repeats,  till  he  has  taken  off  the  full  number  of  fheets  the 
edition  is  to  confift  of. 

One  fide  of  the  fheet  being  thus  printed,  it  is  remanded  to  the 
prefs  for  the  other ;  and  is  fo  difpofed,  as  that  the  iron  points  pafs 
through  the  holes  already  made  in  the  fheet. 

Sometimes  it  is  required  to  cut  the  frifket  afrefh,  where  the  fecond 
fide  is  to  be  more  or  lefs  full  of  printing  than  the  firft,  as  is  frequently 
the  cafe  at  the  beginning  and  ending  of  books,  See. 

The  number  of  fheets  of  the  edition  being  complete,  and  the  form 
to  be  feparated,  to  reftore  the  letters  into  the  cafes,  they  firtl  wafh  it 
in  a  ftrong  ley,  to  take  out  the  remains  of  the  ink,  fcouring  it  with 
a  brufh,  and  then  with  fair  water.  This  done,  it  is  carried  to  a 
W'ooden  frame  to  be  unlocked,  and  the  furniture,  i.e.  the  fticks,&c. 
taken  off,  to  di  (engage  it  from  the  chafe.  Then  the  compofitor, 
taking  out  feveral  lines  at  once  upon  a  little  wooden  ruler,  replaces 
each  letter  in  it’s  proper  box,  to  be  again  ufed  in  the  remainder  of 
the  impreffion  ;  which  laft  operation  they  call  difribution. 

Befides  the  feveral  kinds  of  letters  and  chara&ers  above  mentioned, 
ufed  in  printing,  they  have  likewife  rules  for  black  lines,  borders, 
and  head  and  tail-pieces,  accommodated  to  thefeveral  kinds  of  letters. 

The  rules  for  black  lines  are  ofbrafs,  and  are  made  exadlly 
of  the  height  of  the  letter;  otherwife  they  will  hinder  the  neigh¬ 
bouring  letters  from  printing,  or  will  themfelves  be  hindered  by 
them.  Thefe  the  compofitor  occafionally  cuts  into  proper  lengths, 
as  his  work  requires. 

The  borders,  or  flowers,  are  a  kind  of  ornament?,  in  form  of  long 
bar?,  ferving  for  the  divifion  of  books,  chapters,  &c.  Their  depth 
is  proportioned  to  the  letter;  and  their  length  adjufted  to  the  page  ; 
for,  being  compofed  of  feveral  moveable  pieces,  it  is  eafy  to  length¬ 
en  or  (horten  them. 

The  head  and  tail-pieces,  cut  either  in  wood,  pewter,  brafs,  cop¬ 
per,  or  filver,  are  compartimcnts  ufed  at  the  beginnings  and  endings 
of  books. 

The  initial  letters  are  fometimes  cut  in  wood,  and  figured ;  fome- 
times  caft  like  the  other  characters. 

For  the  conveniency  of  the  binding,  the  printers  had  early  recourfe 
to  fignatures,  i.  e.  the  letters  of  the  alphabet  placed  at  the  bottom  of 
the  firft  page  of  each  fheet,  which  fhew  the  order  they  are  to  be 
bound  in,  as  well  as  whether  the  quires  be  complete ;  which  method 
'is  (till  continued. 

No.  137.  Vol.  III. 


The  catch-words  ferve  nearly  the  fame  purpofe :  thefe  are  the  firft 
words  of  each  page,  which  are  inferted  at  the  bottom  of  the  pre¬ 
ceding  pages.  1  he  number  of  the  pages  are  equally  ferviceable  to 
the  reader  and  the  binder,  to  guide  to  references,  and  to  warrant  the 
book  duly  bound  and  collated  :  fome  printers  formerly  put  them  at 
the  bottoms  of  the  pages;  but  cultom  has  now  carried  it  for  the  tops. 

In  the  infancy  of  printing,  they  had  likewife  a  regittrum  char- 
tarum  for  the  convenience  of  the  binders  :  to  draw  this,  at  the  end 
of  each  volume,  they  collected  the  fignatures,  and  the  firft  words  of 
the  firft  four  (beets  of  each  alphabet.  To  abridge  it,  they  afterwards 
contented  themfelves  to  exprefs  the  fignatures,  and  how  often  each 
letter  was  repeated  ;  but  the  regittrum  has  been  now  long  difufed. 

As  to  the  faults  which  efcape  the  corrector  and  compofitor,  they 
are  ufually  noted  in  what  we  call  the  errata.  The  ancient  editions 
had  no  errata  ;  but  in  lieu  thereof,  they  corrected  the  faults  in  each 
printed  copy  with  a  pen,  which  Was  eafy  enough  in  thofe  days* 
though  impracticable  now.  In  effeCt,  we  have  anciently  had  prin¬ 
ters,  who  did  not  need  an  errata  of  above  five  articles  in  a  volume  of 
five  hundred  (beets ;  and  the  di  ttinguifhi  ng  excellence  of  printing  is 
correftnefs ;  and  in  this  refpeCt  many  of  our  modern  printers  de- 
ferve  much  commendation. 

Chinese  Printing.  There  are  three  opinions  as  to  the  anti¬ 
quity  of  the  Chinefe printing  ;  one  fixing  it  three  hundred  years  be¬ 
fore  Chrift ;  another  nine  hundred  years  after  him ;  and  a  third  car¬ 
rying  it  ftili  farther  back,  and  making  it  coeval  with  that  mighty 
empire  ;  though  it  mutt  be  allowed,  the  laft  is  much  the  leaft  pro¬ 
bable  of  the  three. 

The  manner  of  printing  we  have  already  hinted  to  be  very  diffe¬ 
rent  from  that  which  now  obtains  among  the  Europeans:  it  is  true, 
it  has  fome  advantage  over  our’s  in  correftnefs,  and  the  beauty  of 
the  charafter  ;  but,  in  other  refpe&s,  it  comes  far  (hort,  the  (ingle 
advantage  of  moveable  characters  making  more  than  amends  for 
all  that  is  urged  againft  us  by  fome  zealous  advocates  for  this  orien¬ 
tal  printing. 

Books  are  printed  in  ChinaTrom  wooden  planks,  or  blocks,  cut 
like  thofe  ufed  in  printing  of  callico,  paper,  cards,  See.  among  us. 

Thefe  blocks  are  made  of  a  fmooth,  firm,  clofe  wood,  and  of  the 
fize  of  the  leaf  required.  On  the  face-fidethey  glue  a  paper,  upon 
which  fome  able  penman  draws  out  the  feveral  letters  and  charac¬ 
ters  with  a  Chinefe  pen,  which  is  a  kind  of  pencil.  This  is  the 
principal  part  of  the  work,  and  that  whereon  the  fuccefs  of  the 
reft  depends. 

When  finilhed,  the  block  is  put  into  the  hands  of  a  fculptor,  or 
cutter  in  wood;  who,  following  the  feveral  ftrokes  of  the  writer 
with  his  graver,  and  other  (harp  little  inftruments,  makes  them 
all  appear  in  relievo  on  the  wood.  When  the  carving  or  cutting 
is  finilhed,  they  moiften  what  remains  of  the  paper,  and  rub  it 
gently  off.  #  r 

The  ink  they  ufe  in  printing  is  the  fame  with  the  common  Chi¬ 
nefe  ink,  wherewith  they  alfo  write,  and  is  made  of  lamp-black, 
mixed  up  with  other  ingredients. 

Their  prefs  refembles  our  rolling-prefs  much  more  than  the  let- 
ter-prefs. 

As  to  their  paper,  it  is  inferior  to  our’s  ;  it  is  made  of  the  inner 
bark  or  rind  of  a  kind  of  rufhes,  beat  up  with  water  into  a  pulp  or 
pafte,  and  formed  in  moulds,  much  like  our’s. 

The  advantages  of  the  Chinefe  printing  confifts  in  this,  that  they 
are  not  obliged  to  take  off  the  whQle  edition  at  once,  but  print  their 
books  as  they  need  them  ;  that  the  blocks  are  eafily  retouched,  and 
made  to  ferve  afreffi,  and  there  needs  no  corre&or  of  the  prefs. 

It’s  difadvantages  are,  that  a  large  room  willfcarce  hold  all  the 
blocksof  a  moderate  volume;  that  the  colour  of  the  ink  eafily  fades; 
and  that  the  paper  is  apt  to  tear,  and  is  fubject  to  worms ;  whence 
it  is,  that  fo  few  ancient  books  are  feen  in  China. 

RotLutG-prefs  Printing  is  employed  in  taking  off  prints  or 
impreffions  from  copper-plates  engraved  or  etched. 

It  differs  from  letter-printing  in  that  the  marks  and  characters, 
whofe  impreffions  are  to  be  taken,  in  the  former  cafe,  are  indented, 
or  cut  inwards;  in  the  latter  are  in  relievo,  or  (land  out. 

Strublure  of  the  rolling-prefs.  This  machine,  like  the  common 
prefs,  maybe  divided  into  two  parts;  the  body  and  carriage,  analo¬ 
gous  to  thofe  in  the  other. 

The  body  confifts  of  two  cheeks  of  different  dimenfions,  ordina¬ 
rily  about  four  feet  and  a  half  high,  a  foot  thick,  and  two  and  a 
half  apart,  joined  at  top  and  bottom  by  crofs  pieces.  The  cheeks 
are  placed  perpendicularly  on  a  wooden  (land  or  foot,  horizontally 
placed,  and  fuftaining  the  whole  prefs. 

From  the  foot  likewife  rife  four  other  perpendicular  pieces,  joined 
by  other  crofs  or  horizontal  ones  ;  which  may  be  confidered  as  the 
carriage  of  the  prefs,  as  ferving  to  futtain  a  fmooth,  even  plank, 
which  is  about  four  feet  and  a  half  long,  two  feet  and  an  half 
broad,  and  an  inch  and  an  half  thick  ;  upon  which  the  engraven 
plate  is  to  be  placed. 

Into  the  cheeks  go  two  wooden  cylinders  or  rollers,  about  fix 
inches  in  diameter,  borne  up  at  each  end  by  the  cheeks,  whofe  ends, 
which  are  leffened  to  about  two  inches  diameter,  and  called  trun¬ 
nions,  turn  in  the  cheeks  between  two  pieces  of  wood,  in  form  of 
half-moons,  lined  with  polifhed  iron  to  facilitate  the  motion. 

The  fpace  in  the  half  moons,  left  vacant  by  the  trunnion,  is  filled 
with  paper,  pafteboard,  &c.  that  they  may  be  railed  and  lowered  at 
diferetion  ;  fo  as  only  to  leave  the  fpace  between  them  neceffary  for 
the  paffage  of  the  plank  charged  with  the  plate,  paper,  and  blankets. 

Laftly,  to  one  of  the  trunnions  of  the  upper  roller  is  fattened  a 
crofs,  confiding  of  two  levers,  or  pieces  of  w’ood,  traverfing  each 
other.  The  arms  of  this  crofs  ferve  in  lieu  of  the  handle  of  the  com¬ 
mon  prefs;  giving  a  motion  to  the  upper  roller,  and  that  to  the 
under  one  ;  by  which  means  the  plank  is  protruded,  or  paffed  be¬ 
tween  them. 
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Preparation  of  the  ink.  The  ink  ufed  in  rolling-prefs  printing  is 
a  compofition  of  black  and  oil  mixed  and  boiled  together  in  a  due 
proportion. 

The  black  is  a  factious  matter,  made,  as  fome  fuppofe,  of  the 
coal  of  vine  twigs,  or,  according  to  otners,  of  the  kernels  of  fruits, 
fuch  as  peaches  and  apricots,  well  burnt,  with  wine  lees. 

This  black  is  ufually  brought  hither  ready  prepared  from  Franc- 
fort  on  the  Maine  ;  whence  our  printers  call  it  Friwc/ort  Black. 

This  is  fofter  and  more  free  from  grittinefs  than  the  ivory,  or 
other  charcoal  blacks,  as  they  are  ufually  prepared  among  us. 

The  oil  wherewith  they  dilute  this  black  is  nut-oil  ;  which  isfet 
on  fire,  boiled  up  differently,  according  to  the  different  works  it  is 
to  be  ufed  in  ;  but  never  fofar  as  to  communicate  to  the  oil  the  ad- 
hefive  gluey  quality  of  the  printer’s  varnifh. 

They  ufually  make  three  kinds,  thin,  thick,  and Jlrong;  only  dif¬ 
fering  in  the  degree  of  coftion  ;  the  ftrong  is  that  ufed  in  the  fineft 
works,  &c. 

To  make  the  ink,  they  pulverife  the  black  very  carefully,  and  pafs 
it  through  a  fine  (ieve  ;  then  mix  it  upon  a  marble  with  the  proper 
oil,  by  means  of  a  mullet,  after  the  fame  manner  as  painters  do 
their  colours. 

Method  of  Vrvktiug from  copper-plates.  The  ink  being  prepared, 
they  take  a  little  quantity  of  it  on  a  rubber,  made  of  linen-rags, 
ftrongly  bound  about  each  other  ;  and  therewith  fmear  the  whole 
face  of  the  plate,  as  it  lies  on  a  grate,  over  a  charcoal-fire. 

The  plate  fufficiently  inked,  they  firft:  wipe  it  coarfely  over  with 
a  foul  rag,  then  with  the  palm  of  the  left-hand,  then  with  that  of 
the  right;  and,  to  dry  the  hand,  and  forward  the  wiping,  rub  it 
from  time  to  time  on  whiting.  In  wiping  the  plate  perfectly  clean, 
yet  without  taking  the  ink  out  of  the  engraving,  conlifts  a  great  part 
of  the  addrefs  of  the  workman.  The  French  printers  ufe  no 
whiting,  as  being  detrimental  to  the  colour  of  the  ink  ;  nor  do  they 
lay  the  plate  on  the  grate  to  warm,  till  after  inking  and  wiping  it. 

The  plate,  thus  prepared,  is  laid  op  a  thick  paper,  fitted  upon  the 
plank  of  the  prefs  ;  over  the  plate  is 'laid  the  paper,  firft  moiftened, 
to  receive  the  impreffon  ;  and  over  the  paper  two  or  three  folds  of 
blanketting,  or  other  fluff. 

Thus  dil'pofed,  the  armsof  the  crofs  arc  pulled,  and,  by  that  means, 
the  plate,  with  it’s  furniture,  paffed  through  between  the  rollers  ; 
which,  pinching  very  ftrongly,  yet  equably,  preffes  the  moiftened 
paper  into  the  ftrokesof  the  engraving,  whence  it  licks' out  the  ink. 

Some  works  require  being  paffed  twice  through  the  prefs,  others 
only  once,  according  as  the  engraving  is  more  or  lefs  deep,  or  the 
greater  or  lefs  degree  of  blacknefs  the  print  is  defire d  to  have. 

It  muft  be  obferved,  that  the  lfronger  and  thicker  the  ink  is,  the 
ftrongermufl  the  rollers  pinch  the  plate  ;  this  tempts  many  of  the 
workmen  to  ufe  a  thinner  oil,  in  order  to  fave  labour  ;  which  proves 
’very  prejudicial  to  the  impreffon. 

The  wetting  of  the  paper  ought  to  be  done  two  or  three  days  be¬ 
fore  printing  it,  to  render  it  more  fupple  and  mellow  :  as  the  prints 
are.  drawn  off,  they  are  hung  up  to  dry  on  lines,  &c. 

Laftly,  after  the  number  of  prints  defired  have  been  wrought  off 
from  the  plate,  they  rub  it  over  with  oil  of  olives,  to  prevent  it’s  - 
ruffing,  and  fet  it  by  againft  a  new'  impreffon.  If  the  flrokes  of  the 
graving  be  perceived  full  of  ink  hardened  therein  in  the  courfe  of 
the  printing,  they  boil  it  well  in  a  ley  before  the  oil  be  applied. 

Printing  in  chiaro  obfeuro ,  is  a  method  of  producing  a  ftrong 
effedt  of  relief,  attended  with  a  juft  and  natural  gradation  of  the 
lights  and  fhades,  grounded  with  brown,  with  white  and  black,  by 
printing  on  paper.  The  art  of  doing  this  in  wrood  was  difeovered  in 
Italy  by  Hugo  de  Carpi.  M.  le  Boffe  diredfs  it  to  be  performed  in 
the  following  manner:  Having  provided  two’copper-plates  of  equal 
lize,  and  exadlly  fitted  to  each  other,  on  one  of  them  let  the  propofed 
defign  be  engraved,  and  let  the  prints  be  taken  off  from  it  with 
printing  ink  on  fheets  of  grey  paper.  The  other  plate  muft  then  be 
varnifhed,  and  the  varmfhed  fide  being  laid  upon  the  fheet  printed 
by  the  firft  plate,  they  muft  be  paffed  under  the  roller  ;  when  the 
print  will  have  made  a  counter-proof  on  the  varnifh  of  the  plate  ; 
after  which  the  lights  muft  be  engraved  on  the  plate,  and  corroded 
very  deeply  by  aquafortis.  The  fame  thing  may  otherwifebe  done 
with  the  graver,  and  with  greater eafe  by  thofe  who  can  ufe  it  well. 
In  order  to  properly  prepare  the  oil,  the  beft  method  is,  to  ufe  very 
white  nut-oil  drawn  without  fire,  and  to  put  it  into  two  leaden  vef- 
fels,  and  fet  it  in  the  fun  till  it  becomes  thick  in  the  proportion  of  the 
weak  oil.  Flake  white  muft  then  be  taken,  which  muft  be  ground, 
and  v/aftied  over,  till  it  be  extremely  fine;  and  then  being  dry,  it 
rnuft  be  ground  with  the  weak  oil,  and  the  thick  oil  adcied  to  it. 

I  hen  having  taken  an  impreffon  with  black  printing  ink,  or  any 
other  colour  from  the  firft  plate,  that  is  inti  rely  engraved,  on  coarfe 
grey  paper,  ft  mult  be  left  to  dry  for  ten  or  twelve  days ;  when  thefe 
prints  have  been  wet,  another  imprcflion  mult  be  made  upon  them 
by  the  plate,  on  which  the  lights  are  engraven,  charged  with  the 
■white  flake  and  oil  in  the  ufual  manner  of  printing;  taking  care  th At 
the  correfpondent  parts  of  the  plate,  and  the  impreffon  already 
made,  may  be  adapted  exactly. 


PRIOR,  in  general,  fotnething  before  or  nearer  the  beginning 
than  another,  to  which  it  is  compared.  The  term  more  particu¬ 
larly  denotes  the  fuperior  of  a  convent  of  monks,  or  the  next  under 
the  abbot. 

PRIORITY,  the  relation  of  fomething  confidered  as  prior  to 
another.  The  principal  modes  qf  priority  are  live,  in  refpetft  of 
time,  nature,  order,  dignity,  and  cafuality,  as  fummed  up  in  this 
diftich : 

Tempore,  nalura ,  prius  online,  die  id  honor e ; 

-  FfleSlo  cauj'am  dlcimiis  ejji  pruts. 

.r”Rl®RIT^»  *n  law>  denotes  an  antiquity  of  tenure,  in  compa- 
inon  of  another  lefs  ancient. 


Where  a  prior  fuit  is  depending,  it  may  be  pleaded  in  abatement 
of  a  fubfequent  action;  and  a  prior  mortgage  ought  to  be  firft  paid 
off  :  but  it  is  held,  there  is  no  priority  of  trial  in  judgment  ;  for  that 
which  is  firft  executed,  ill  all  be  firft  fatisfied. 

PRISM,  in  geometry.  Refer  to  the  Syftem,  p.  1043.  • 

PRISMOID,  in  geometry,  a  folid  figure,  bounded  by  feveral 
planes,  whofe  bafes  are  right-angled  parallelograms,  parallel,  and 
alike  fituafed. 

PRISON,  a  place  of  confinement.  See  the  article  Gaol. 

T.  o  break  prijon,  when  lawfully  committed  for  any  trefpafsor  fe¬ 
lony,  is  a  capital  offence  ;  and  to  break  prifori,  when  lawfully  con¬ 
fined  upon  any  other  inferior  charge,  is  punifhable  as  a  high  mifde- 
meanor,  by  fine  and  imprifonment. 

PRISONER,  a  perfon  reftrained,  or  kept  in  prifon  upon  an  ac¬ 
tion  civil  or  criminal,  or  upon  commandment. 

PRIVATEERS,  in  maritime  affairs,  a  kind  of  private  (hips  of 
war,  fitted  out  by  private  perlons  at  their  own  expence  ;  who  have 
leave  granted  them  to  keep  what  they  can  take  from  the  enemy,  al¬ 
lowing  the  admiral  hisftiare,  &£.  ’ 

Privateers  muft  give  bond  not  to  break  treaties  fubfifting  with  the 
crown,  not  to  ufe  their  captives  ill,  not  to  commit  ahy  fpoil  or  de¬ 
predation  on  the  (hips  of  friends  or  neuters,  &c.  and  not  to  bring 
any  fervants,  &c.  from  the  Britifh  fettlements,  without  leave. 

PRIVATION,  in  general,  denotes  the  abfence  or  want  of  fome¬ 
thing  ;  in  which  fenfe,  darknefs  is  a  privation  of  light.  See  the  ar¬ 
ticle  Light. 

PRIVATIVE,  in  grammar,  a  particle  which,  when  prefixed  to 
a  word,  changes  it  into  a  contrary  fenfe.  Among  the  Greeks  the  a 
is  ufed  as  a  privative,  and  among  the  Latins,  in.  The  EnNilh, 
French,  &c.  borrow  both  the  Greek  and  Latin privatives.  ° 

PRIVET,  liguflrum,  in  botany,  a  genus  of  trees  belonging  to  the 
diandria  mom  gym  a  clafs,  with  a  funnel-fhaped  flower,  quadrifid  or 
quinquifid  at  the  limb  :  the  fruit  is  a  globofe  frnooth  berry,  with 
only  one  cell,  containing  four  feeds,  convex  on  one  fide",  angu- 
lated  on  the  other.  Thefe  plants  are  eaffy  propagated  by  laying 
down  their  tender  fhoots  in  autumn,  which  in  one  year’s  time  wilt 
be  rooted  enough  to  tranfplant  ;  then  they  may  be  removed  to  the 
places  where  they  are  defigned  to  remain,  or  planted  in  a  nurfery 
lor  two  years,  where  they  may  be  trained  for  the  purpofes  deft  ;ned. 

The  leaves  and  flowers  of  privet  are  coding,  drying,  and  ailrin- 
gent,  and  confequentlygood  inulcers  andinflammations  of  the  throat 
and  mouth,  bleeding  of  the  gums,  and  relaxation  of  the  uvula. 

PRIVILEGE}  in  law,  fome- peculiar  benefit,  granted  to  certain 
perfons  or  places,  contrary  to  the  ufual  courfe  of  the  law.  Perfonal 
privileges  are  fuch  as  ate  extended  to  peers,  embaffadors,  members  of 
parliament  and  of  the  convocation,  and  their  menial  fervants,  &c. 
A  real  privilege  is  a  franchife  bellowed  on  fome  particular  place : 
fuch  is  that  granted  to  our  univerfities,  by  which  none  who  are  mem¬ 
bers  thereof  may  be  called  to  Weftminfter-hall  upon  any  contra6l 
made  within  their  own  precinHs. 

PRIVITY,  an  intimate  freedom,  or  private  familiarity  between 
two  perfons  ;  confcioufncfs. 

PRIVY,  in  law,  a  perfon  who  is  partaker,  or  has  an  intereft,  in 
any  atlion  or  thing;  or  is  eonfeious  to  it. 

Privy  council,  called,  by  way  of  eminence,  the  council,  a  coun¬ 
cil  of  ftate,  held  by  the  king  with  his  counfellors,  to  concert  mat¬ 
ters  for  the  public  fervice,  and  for  the  honour  and  fafety  of  the 
realm. 

FV/iy-counfellors,  being  natural-born  fubje&s,  and  made  by  the 
king’s  nomination,  without  either  patent  or  grant ;  and,  on  taking 
the  neceffary  oaths,  they  become  immediately />rffy-counfellors  du¬ 
ring  the  life  of  the  king  that  choofes  them,  butfubjedt  to  removal 
at  his  diferetion. 

The  duty  of  a  jOraiy-counfellor  appears  from  the  oath  of  office, 
which  confifts  of  (even  articles.  1.  To  advife  the  king  according 
to  the  beft  of  his  cunning  and  diferetion.  2.  To  advife  for  the 
king’s  honour  and  good  of  the  public,  without  partiality,  through 
affe&ion,  love,  meed,  doubt,  or  dread.  3.  To  keep  the  king’s 
counfel  fecret.  4.  To  avoid  corruption.  5.  To  help  and  (Leng¬ 
then  the  execution  of  what  fhalibe  there  refolved.  6.  To  withftand 
all  perfons  who  would  attempt  the  contrary.  And,  laftly,  in  gene¬ 
ral,  7.  To  obferve,  keep,  and  do  all  that  a  good  and  true  counfellor 
ought  to  do  to  his  fovereign  lord. 

PRIZE,  or  Prise,  (taken)  in  maritime  affairs,  a  veffel  taken  at 
fea  from  the  enemies  of  a  ftate,  or  from  pirates  ;  and  that  either  by 
a  king’s  fhip,  or  a  privateer,  &c.  having  a  commiffion  for  that  pur- 
pofe. 

Veffels  are  looked  on  as  prize,  if  they  fight  underany  other  ftan- 
dard  than  that  of  the  ftate  from  which  they  have  their  commiffion  ; 
if  they  have  no  charter-party,  invoice,  or  bill  of  lading  aboard  ;  if 
loaded  with  effe&s  belonging  to  the  king’s  enemies,  or  even  contra¬ 
band  goods.  Thofe  of  the  king’s  fubjedls  recovered  from  the  ene¬ 
my,  after  remaining  twenty-four  hours  in  their  hands,  are  deemed 
lawful  prize.  Veffels  that  refufe  to  ftrike,  may  be  conftrained  ;  and 
if  they  make  rcfiftance,  and  fight,  become  lawful  prize,  if  taken. 

In  (hips  of  war,  the  prizes  are  to  be  divided  among  the  officers,  ’ 
feamen,  &e.  as  his  majefty  fhall  appoint  by  proclamation ;  but 
among  privateers,  the  divilion  is  according  to  agreement  between 
the  owners. 

By  flat.  13  Geo.  II.  c.  4,  judges  and  officers,  failing  of  their  duty 
in  refpedl  to  the  condemnation  of  prizes,  forfeit  500/.  with  fullcofts 
Of  fuit  ;  one  moiety  to  the  king,  and  the  other  to  the  informer. 

PROA,  flying,  a  veffel  ufed  in  the  South  Seas  ;  called  proa  on 
account  of  the  fwiftnefs  with  which  it  fails,  being,  with  a  brilk 
trade-wind,  near  twenty  miles  an  hour.  It  is  chiefly  ufed  by  pi¬ 
rates. 

PROBABILITY  of  an  event ,  in  the  doclrine  of  chances,  is 
greater  or  lefs  according  to  the  number  of  chances  by  which  it  may 

happen, 


PRO 


hnDpen,  compared  with  the  whole  number  of  chances  by  which  it 
may  either  happen  or  fail. 

Probability,  in  reafoning,  an  appearance  of  truth.  That  pro¬ 
portion  is  probable,  ior  which  there  are  arguments  and  proofs  to 
make  it  pafs,  or  be  received  tor  true.  The  entertainment  the  mind 
gives  to  this  fort  of  propofitions,  is  called  belief affent,  or  opinion. 

Probability,  then,  being  to  fupply  the  defeat  of  our  knowlege,  is 
always  converfant  about  propofitions  whereof  we  have  no  certainty, 
but  only  fome  inducements  to  receive  them  for  true. 

The  mind,  before  it  rationally  aflents  to,  or  diffents  from  any 
probable  propofition,  ought  to  examine  all  the  grounds  of  probabi¬ 
lity,  and  fee  how  they  make  more-or  Jefs  for  or  againft  it  ;  and,  upon 
a  due  balancing  the  whole,  rejeft  or  receive  it,  with  a  more  or  lefs 
firm  affent,  according  to  the  preponderancy  of  the  greater  grounds 
of  probability,  on  one  fide,  or  the  other. 

Probability,  in  poetry,  the  appearance  of  truth  in  the  fable  or 
aftion  nf poem. 

PROBABLE  opinion,  a  term  a  long  time  controverted  among  the 
Romith  cafuifts  ;  ufually  defined,  an  opinion  founded  on  a  grave 
.motive,  or  an  apparently  good  foundation,  and  which  has  authority 
enough  on  it’s  fide  to  perfuade  a  wife  difinterefted  perfon  to  aifent 
to  it. 

The  Jefuits  alfert,  that  an  opinion  or  precept  may  be  followed 
with  a  good  confcierice,  when  it  is  inculcated  by  four,  three,  or  two, 
nay  even  by  one  doctor  of  any  conftderable  reputation,  even  though 
it  be  contrary  to  the  judgment  of  him  that  follows  it,  and  even  of 
him  that  recommends  it.  Here  the  venom  of  probability  lies  ;  lince 
this  doftrine  rendered  the  Jefuitscapable  of  accommodating  them- 
fclves  to  all  the  different  paffions  of  men,  and  toperlons  of  all  tem¬ 
pers  and  characters,  from  the  mod  aultere  to  the  molt  licentious. 
Jt  is  attacked,  with  infinite  addrefs,by  M.  Pafcal  in  the  Provincial 
Letters  ;  on  which  account  they  were  burnt  publicly  at  Paris. 

PROBATE  of  a  will,  or  tef  ament,  in  law,  is  the  exhibiting  and 
proving  a  will  and  teftamcnr,  before  the  ecclefiaftical  judges  dele¬ 
gated  by  the  bilhop,  who  is  ordinary  of  the  place  where  the  party 
died. 

If  all  the  goods  and  chattels  of  the  deceafed,  as  w'ell  as  debts  ow¬ 
ing  to  him,  are  in  the  fame  diocefe,  the  bilhop  of  that  diocefe  is  in- 
titied  to  the  probate  of  the  will ;  but  if  fuch  perfonal  eftate,  oreflefts, 
are  difperfed  in  feveral  diocefes,  fo  that  there  be  five  pounds  out  of 
the  diocefe  where  the  party  lived,  in  that  cafe  the  archbiftiop  of 
Canterbury  or  York  becomes  ordinary. 

A  probate  may  be  made  two  ways  ;  either  in  common  form,  or  per 
teftes.  The  proof  in  common  form  is  only  by  the  oath  of  the  execu¬ 
tor,  or  party  exhibiting  the  will,  who  fwears  upon  his  belief,  before 
the  ordinary  or  his  furrogate,  that  the  will  exhibited  by  him  is  the 
laft  will  and  teftament  of  the  deceafed.  The  proof  per  tejks,  by  wit- 
rejps,  is,  when,  over  and  befidcs  his  own  oath,  he  alfo  produces 
witnelfcs,or  makes  other  proof  to  confirm,  that  it  is  the  la  lE  will  of 
the  deceafed. 

PROBATION,  in  the  univerfities,  denotes  the  examination  and 
trial  of  a  ttudent  who  is  about  to  take  his  degrees. 

PROBATIONER,  in  the  church  of  Scotland,  a  perfon  licenfed 
bv  a  preibytery  to  preach  ;  which  is  ufually  done  a  year  before  he 
be  ordained.  A  fiudent  in  divinity  is  not  admitted  probationer  till 
after  feveral  trials:  the  firft,  private,  before  a  preibytery;  the  fe- 
cond,- public,  before  a  congregation,  the  preibytery  being  prefent. 
The  private  trialr-  are  a  homily  and  exegelis,  i.  e.  a  theological  fub- 
jeft  is  given  m  to  the  preibytery  in  thefes,  and  the  candidate  anfwers 
any  objeftions  ftarted  again!!  it.  The  public  trials  are  a  popular 
fermon,  and  an  exercife  and  addition,  i.  e.  a  text  is  handled,  half 
an  hour,  logically  and  critically  ;  and  half  an  hour  more,  prafti- 
cally.  It  he  acquit  himfelf  to  the  iatisfaftion  of  the  preibytery,  he 
ligns  the’  conteflion  of  faith,  and  owns  the  prelbyterian  government, 
ike.  Upon  which  he  receives  a  licence  to  preach. 

PROBATUM  ijt,  q.  d.  it  is  proved ;  a  term  frequently  fubjoined 
Id  a  recipe  for  the  cure  of  fome  difeafe.  * 

PROBE,  a  furgeon’s  inftrument,  wherewith  to  found  and  exa¬ 
mine  the  cdcumftances  of  wounds,  ulcers,  and  other  cavities.  See 
Plate  128 ,  fig.  9. 

PROBLEM,  in  logic.  See  the  article  Logic. 

Problem,  in  geometry,  denotes  a  propofition  wherein  fome 
operation,  or  conftruftion,  is  required  ;  as  to  divide  a  line,  to  make 
an  angle,  to  draw  a  circle  through  three  points,  not  in  a  right  line, 
&c. 

Problem,  in  algebra,  is  a  queftion  or  propofition  which  requires 
fome  unknown  truth  to  be  invcltigaled  or  diicovered  ;  and  the  truth 
of  the  difeovery  demonftrated  :  fo  that  a  problem  is,  to  find  a  theorem. 

Kepler  s  Problem,  in  aftronomy,  is  the  determining  a  planet’s 
place  from  the  time*;  fo  called  from  Kepler,  who  firft  propofed  it. 
It  was  this,  to  find  the  pofition  of  a  right  line,  which,  palling  thro’ 
one  of  the  foci  of  an  ellipfis,  lhall  cut  off  an  area  deferibed  by  it’s 
motion,  which  fhall  be  in  any  given  proportion  to  the  whole  area  of 
the  ellipfis.  See  the  article  Anomaly. 

PROBLEMA  TICAL  refolution,  in  algebra,  a  method  offolving 
difficult  queftions  by  certain  rules,  or  canons. 

PROBOSCIS,  in  natural  hiftory,  is  the  trunk  or  fnout  of  anele- 
phant,  and  fome  other  animals  and  infefts.  Flies,  gnats,  &c.  are 
furnilhed  with  a  probofeis,  or  trunk  ;  by  means  of  which  they  fuck 
the  blood  of  animals,  the  juice  of  vegetables,  &c.  for  their  food. 

PROCEDURE,  or  Proceedings,  the  courfc  of  the  feveral  afts, 
inftruftions,  &e.  of  a  procefs  or  law-fuit.  It  is  either  civil  or  cri¬ 
minal  :  civil  procedure  relates  to  the  eftate  alone;  criminal  or  extra¬ 
ordinary  procedure,  where  the  perfon  is  profecuted. 

PROCEED,  among  merchants,  whatever  arifes  from  any  thing. 

PROCESS,  in  law,  denotes  the  proceedings  in  any  caufe,  real  or 
perfonal,  civii  or  criminal,  from  the  original  writ  to  the  end  thereof. 
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In  a  m°re  limited  fenfe  proofs  denotes  that  by  which  a  man  is  firft 
caned  into  any  temporal  court. 

Process,  in  anatomy,  denotes  any  protuberance  or  eminence  in 
^  bone. 


*  aw’  pnxinmi  amicus,  in  law,  the  perfon  next  akin 

to  a  child  in  nonage,  and  who,  in  that  refpeft,  is  allowed  to  act  for 
mm,  and  be  his  guardian, &c.  if  he  hold  land,  in  focage.  To  fue 
an  infant,  is  not  allowed  an  attorney  ;  but  the  court  would  admit  his 
next  triend  as  plaintiff;  or  his  guardian  as  defendant. 

PROCIDENTIA,  or  Prolapsus  ani,  in  forgery,  is  when, 
upon  a  difeharge  by  ftoo!,the  inteftinum  reftum  is  protruded  fofar, 
as  t  lat  it  cannot  be  drawn  back  again  into  the  body;  or,  when 
drawn  hack,  falls  out  again. 

L  is  very  difficultly  cured  when  attended  with  haemorrhoids :  the 
principal  cure  i*by  aftringenrs.  External  affiftance  is  alfo  required 
to  re  uce  the  fallen  gut  ;  which,  if  it  be  not  foon  done  is  apt  to  til— 
meT  and  mortify,  by  the  contaft  of  the  air. 

I  rocidentia,  or  Prolapsus  vagina,  is  a  defeent  of  the  vagina, 
fo  as  to  appear  wholly  or  in  part  without  the  labia  pudendi :  when 
the  whole  vagina  is  prolapfed,  it  appears  like  a  fwelled,  bloody  ring 
of  fie  lb,  in  which  cafe,  if  the  prolapfed  part  be  much  inflamed,  a 
ctrcumfiancethat  fometimes  proceeds  from  difficult  labour,  there  is 
danger  of  a  mortification:  but  if  none  of  thefe  fvmptoms  appear, 
there  is  no  danger.  rr 

If  the  prolapfed  parts  are  inflamed,  difeutient  fomentations  and 
cataplalms  fhould  be  applied  externally,  and  recourfe  fhould  be  had 
to  internal  medicines  and  bleeding;  and  after  reducing  the  inflam¬ 
mation,  the  parts  may  be  fately  returned  without  danger  of  mortifi¬ 
cation. 

Procidentia  vefica  urinaria,  or  the  difplacing  of  the  bladder j 
accompanies  the  invcrfio'nof  the  uterus:  in  which  cafe  the  bulb  of 
the  bladder  being  forced  down,  is  no  longer  fobjeft  to  the  preflure 
or  tne  abdominal  mufcles,  and  the  patient  can  never  difeharge  water 
without  lqueezing  the  bladder. 

Procidentia  uteri,  the  defeent,  or  falling  down  of  the  womb, 
caufed  by  a  relaxation  of  the  ligaments  which  fhould  hold  it  in  it’s 
place.  After  replacing  the  part,  r'eftringents  both  inwardly  and  by 
injections  are  here  ufed ;  fuch  as  obtain  in  diarrhoeas,  haemorrhoids, 
the  gonorrhoea  fimplex,  &c. 

PROCLAMA1  ION,  an  inftrument  difpatched  by  the  king 
with  the  advice  ot  his  privy-council,  whereby  the  people  are  adver- 
tifed  offomething  which  his  majefty  thinks  fit  for  them  to  know; 
and  whereby  they  are  fometimes  required  to  do,  or  not  to  do,  cer¬ 
tain  things. 

In  courts  baron,  proclamation  is  made  for  any  perfon  to  come  in 
and  claim  copyholds  that  are  vacant,  and  of  which  any  tenant  died 
feiled  fince  t lie  laft  court ;  after  which  the  lord  may  feize  the  copy- 
hold,  if  the  heir  does  not  come  in  to  be  admitted:  and  before  a  par¬ 
liament  is  diffolved,  proclamation  is  made,  that  if  any.  perfon  has  any 
petition,  he  may  come  in,  and  be  heard. 

PRO-CONkESbO,  in  law.  When,  upon  a  bill  exhibited  in 
chancery,  the  defendant  appears,  and  is  in  contempt  for  not  an- 
fwering,  and  in  cuftody  ;  after  two  habeas  corpus  granted,  and  no 
anfwer  put  in,  nor  caufe  (hewed,  &c.  upon  motion,  the  fobftance 
of  the  plaintiffs  bill  (hail  be  decreed,  as  if  it  had  been  confefftdby  the 
defendant’s  anfwer  :  or,  after  a  fourth  irifuffieient  anfwer  made  to 
the  bill,  the  matter  of  faft  not  fufficiently  anfwered  unto,  (hall  be 
taken  pro-confejfo. 

PROCTOR,  a  perfon  commiffioned  to  manage  another  perfon ’s 
caufe  in  any  court  of  the  civil  or  ecclefiaftical  law. 

Proctors  of  the  clergy,  are  deputies,  or  reprefentatives,  ehofen 
by  the  clergy  for  each  diocefe,  two  for  each  ;  and  by  the  cathedral 
and  collegiate  churches,  one  for  each,  to  lit  in  the  lower  houle  of 
convocation. 

Proctors,  in  an  univerfity,  are  two  officers  chofcn  from  among 
the  itudents,  to  fee  good  order  and  exercifes  daily  performed. 

PROCURATION,  or  Procuracy,  an  aft,  or  inftrument 
whereby  a  perfon  is  impowered  to  treat,  tranfaft,  receive,  &c.  in 
another’s  name,  as  if  he  himfelf  were  actually  prefent. 

Procuration  is  now  ufed  for  a  fum  of  money  paid  yearly  by 
parilh-priefts,  to  the  bilhop,  or  archdeacon,  in  lieu  of  this  enter¬ 
tainment,  towards  defraying  the  charge  of  their  visitation. 

PROCURATOR,  Proctor,  or  Proxy,  a  perfon  who  has  a 
charge,  or  office,  committed  to  him,  to  act  in  behalf  of  another. 
Thus  the  proxies  of  the  lords  in  parliament,  in  our  law-books,  are 
called  procurators.  The  word  is  alfo  ufed  for  a  vicar,  or  lieutenant : 
thus,  in  Petrus  Blefenfis,  we  read  of  a  procurator  regni.  Thofe  who 
manage  caufes  in  Doftors  Commons,  are  alfo  called  procurators,  or 
prodlors. 

PRODIGALITY,  the  aft  of  fpending  extravagantly,  and  to 
excefs.  In  the  Roman  law,  if  a  man  by  notorious  prodigality  was  in 
danger  of  wafting  his  eftate,  he  was  looked  upon  as  non  compos,  and 
committed  to  the  care  of  curators  or  tutors,  by  the  prsetor.  And 
by  the  laws  of  Solon,  fuch  prodigals  were  branded  with  perpetual 
infamy. 

At  Padua  in  Italy  they  have  a  (tone,  called  the  ftone  of  Turpi¬ 
tude  :  it, is  placed  near  the  fenate-houfe.  Hither  all  fpendthrifts, 
and  fuch  as  relufe  to  pay  their  debs,  are  brought,  and  compelled  to 
fit  upon  this  ftone,  with  their  hinder  parts  bare,  that,  by  this  mark 
of  public  infamy  and  difgrace,  others  may  be  terrified  from  falling 
into  prodigality  and  vain  expence,  or  borrowing  more  than  they 
know  they  are  able  to  pay. 

Hcliogabalus,  Caligula,  Vitellius,  and  Nero,  the  Roman  empe¬ 
rors,  were  monfters  of  prodigality  :  and  Poppxa  Sabina,  the  wife  of 
Nero,  was  at  once  fo  proud  and  prodigal,  that  her  mules  had  bridles 
and  furniture  of  gold,  were  food  with  filver,  and  fometimes  with 
gold ;  and  (he  kept  500  female  alfes  always  about  her  court,  in  whofe 
3  milk 
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milk  Ihe  tiled  to  bathe  her  body,  that  Ihe  might  preferve  the  delicacy 
of  her  lk  in. 

PROFANATION,  the  ading  difrefped fully  to  facred  things. 

PROFANE,  a  term  ufed  in  oppolition  to  holy;  and  is  applied  to 
all  perfons  who  have  not  the  facred  character,  and  to  things  which  do 
rot  belong  to  the  fervice  of  religion.  In  this  fenfe,  Xenophon,  Seneca, 
&c.  are  profane  authors. 

PROFANENESS,  denotes  a  difrefpect  paid  to  the  name  of  God, 
and  to  things  and  perfons  confecrated  to  him.  By  the  laft  ftatute 
againft  profane  and  common  fwearing  and  curfing,  19  Geo.  II.  cap. 
at,  which  repeals  all  former  ones,  every  labourer,  failor,  or  foldier, 
fhall  forfeit  is.  for  every  profane  oath  or  curfe;  every  other  perfon 
under  the  degree  of  a  gentleman  2  s;  and  every  gentleman,  or  perfon 
of  fuperior  rank,  5  s.  to  the  poor  of  the  parifh ;  and  on  a  fecond  con¬ 
viction  double;  and  for  every  ftibfequent  conviction,  treble  the  fum 
firft  forfeited,  with  all  charges  of  convidion ;  and  in  default  of  pay¬ 
ment  fhall  be  fent  to  the  houfe  of  correction  for  ten  days. 

PROFESSOR,  in  the  univerfnies,  a  perfon  who  teaches,  or  lec¬ 
tures,  publicly,  fome  art  or  fcience,  in  a  chair  eftablifhed  for  that 
purpofe.  The  profefi'ors  in  foreign  univerfnies  teach  the  arts,  and  have 
their  claffes  of  pupils ;  thofe  in  our  univerfnies  only  read  public  leCtures 
in  term-time. 

PROFILE,  in  architecture,  the  figure,  or  draught,  of  a  build¬ 
ing,  fortification,  or  the  like;  wherein  are  exprefied  the  feveral 
heights,  widths,  and  thicknelfes,  fuch  as  they  would  appear,  were 
the  building  cut  down  perpendicularly  from  the  roof  to  the  founda¬ 
tion.  Profile  is  alfo  ufed  for  the  contour,  or  outline  of  a  figure, 
building,  member  of  architecture,  or  the  like;  as  a  bafe,  a  cornich. 
Sec. 

Profile,  in  fculpture  and  painting.  A  head,  a  portrait,  Sec. 
are  faid  to  be  in  profile,  when  they  are  reprefented  tideways,  or  in  a 
fide-view. 

PROGNOSTIC,  among  phyficians,  fignifies  a  judgment  con¬ 
cerning  the  event  of  a  difeafe,  as  whether  it  lhall  end  in  life  or  death, 
be  fhort  or  long,  mild  or  malignant,  &c. 

In  forming  prognoses,  attend  to,  1.  What  will  be  the  future  event 
of  the  difeafe.  2.  From  like  difeafes  having  preceded  in  the  fame 
body.  3.  And,  from  a  knowlege  of  the  prefent  (fate  of  the  vital 
powers,  and  a  comparifon  thereof  with  the  ftrength  of  the  morbific 
caufe.  The  figns  of  health,  and  death,  are  more  fallacious  in  acute, 
than  in  chronical  difeafes. 

PROGRESSION,  in  general,  denotes  a  regular  advancing,  or 
going  forward,  in  the  fame  courfe  and  manner. 

Progression,  in  the  mathematics,  is  either  arithmetical  or  geo¬ 
metrical. 

Progression,  arithmetical,  is  a  feries  of  numbers  or  quantities  in- 
creafing  or  decreafing  by  an  equal  interval,  or  common  difference. 

Thofe  numbers  or  quantities  are  faid  to  be  the  mod  fimple  or  na¬ 
tural  progrefifion  that  begin  their  feries  of  increafe  or  decreafe  with  a 
cypher. 

Thus  /  0  :  a  '  Za  :  3a  :  4#  ’•  5a  :  a  :  increafing, 

’  \o:—  a: — 9.a: — 3 a-. — 4 a: — 5a: — 6a:  Sec.  decreafing. 

Or  univerfally  putting  a  for  the  firft  term  in  the  progrefifion ,  and  0 
for  the  common  excefs  or  difference. 

Then  /  a  •a~\~e‘a~\'2e-a~\~'ie'-a-\~4e’a'4rSe &c. 

’  \  a  :a — e\a — 2 e:a — 3* :  a — qr :a — ge:  a — 6e :  &c. 

In  the  firft  of  thefe  feries  it  is  evident  that,  if  there  be  but  three 
terms,  the  fum  of  the  extremes  will  be  double  to  the  mean. 

As  in  thefe,  o:a:  2a:  Or,  a:2a:<ga:  Or,  la:  3  a:  4a:  Sec.  viz. 
2  a-\-oz=.a-\-a :  Or,  a-\-n,az=2a-\-2a,  Sec. 

Alfo,  in  the  fecond  feries  increafing  or  decreafing,  it  is  evident, 
that  if  the  terms  be  a :  afi-e :  ei-\-2  e ,  Sec.  increafing,  then  a-\-a-\- 
1e,  viz.  2a-\-2e,  the  fum  of  the  extremes,  is  double  to  a-\-e,  the 
mean;  or  if  they  be  a: a — e:a — ie,  Sec.  decreafing;  then  a-f-a — 
2e,  viz.  2  a — 2e,  the  fum  of  the  extremes,  is  double  to  a — e,  the 
mean.  And  fo  it  will  be  in  any  three  of  the  terms.  Secondly,  if 
there  are  four  terms,  then  the  fum  of  the  two  extremes  will  be  equal 
to  the  fum  of  the  two  means.  As  in  thefe,  a:a-\-e:a-\-2e:a-\- 
3 e,  in  the  feries  increafing;  here  a-\-u^r7)e~ a-\-e -\-a-\-2e. 
Alfo,  in  thefe,  a:a — e:a — 2 e:a — 3?,  in  the  feries  decreafing;  here 
a-\-a — 2>e’==-a — e~\~a — 2e<  &c-  *n  any  other  four  terms. 

Confequently,  if  there  are  ever  fo  many  terms  in  the  feries,  the 
fum  of  the  two  extremes  will  always  be  equal  to  the  fum  of  the  two 
means  that  are  equally  diftant  from  thofe  extremes. 

As  in  thefe,  a:a-\-e:a-\-2e:a-\-'i)e:a-\-qe:a-\-ge,  See. 

Here  «-|-fl-j-5  e=za-fie-\~a-\-j.ez^iafi~2  <2— j— 3  e,  Sec. 

And  if  the  number  ot  terms  be  odd,  the  fum  of  the  two  extremes 
will  be  double  the  middle  term,  &c. 

Whence  it  follows,  that  if  the  fum  of  the  two  extremes  be  multi¬ 
plied  into  the  number  of  all  the  terms  in  the  feries,  that  produd  will 
be  double  the  fum  of  all  the  feries. 

And  if  the  difference  betwixt  the  two  extremes  be  divided  by  the 
number  of  terms  lefs  1,  the  quotient  will  be  the  common  difference  of 
the  feries. 

Progression,  geometrical,  is  a  series  of  quantities  increafing  or 
decreafing,  in  the  fame  ratio,  or  proportion;  or  it  is  a  feries  of  quan¬ 
tities  that  are  continually  proportional:  or  which  increafe  by  one  com¬ 
mon  multiplicator,  or  decreafe  by  one  common  divifor  ;  which  com¬ 
mon  multiplier  or  divifor  is  called  the  common  ratio. 

As  a  right  line,  or  figure,  may  increafe  continually,  and  never 
amount  to  a  given  line  or  area;  fo  there  are  progrefifions  of  fradions 
which  may  be  continued  at  pleafure,  and  yet  the  liim  of  the  terms 
be  always  lefs  than  a  given  number.  If  the  difference  between  their 
fum  and  this  number  decreafe  in  fuch  a  manner,  that  by  continuing 
the  progrefifion  it  may  become  lefs  than  any  fradion  how  fmallfoever, 
that  can  be  afligned,  this  number  is  the  limit  of  the  fum  of  the  pro¬ 
grefifion,  and  is  what  is  underftood  by  the  value  of  the  progrefifion ,  when 
it  is  fuppofed  to  be  continued  infinitely.  Thefe  limits  are  analogous 
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to  the  limits  of  figures,  and  they  mutually  aflifl  each  other.  The 
areas  of  figures  can,  in, many  cafes,  be  no  otherwife  exprefied  than 
by  fuch  progrefifions;  and  when  the  limits  of  figures  are  known,  they 
may  fometimes  be  advantageoufly  applied  for  approximating  to  the 
fums  of  certain  progrefi/ions. 

Thus,  for  inftance,  let  the  terms  of  any  progrefifion  be  reprefented 
by  the  perpendiculars  A  F,  BE,  CK,  11L,  &c.  Handing  at  a  given 
di fiance  on  the  bafe  AD  (Plate  29,  fig.  70,)  ;  and  let  PN  be  any 
ordinate  of  the  curve  INf  palling  over  the  extremities  of  thofe  per¬ 
pendiculars.  Suppofe  AP  to  be  produced;  then  according  as  the 
area,  APN  F,  has  a  limit  to  which  it  may  approach  continually,  bin 
never  exceed,  or  may  be  produced  till  it  exceed  any  given  (pace  ; 
there  will  alfo  be  a  limit  of  the  fum  of  the  prognfifion,  or  it  may  be 
continued  till  it  exceed  any  given  number.  For  fuppofing  the  rec¬ 
tangles  FB,  EC,  KH,  LI,  &c.  completed,  the  area  APN  F  will 
always  be  lefs  than  the  fum  of  thofe  redangles,  but  greater  than  their 
fum  after  the  firft  ;  therefore  the  area  APN  F,  and  ihe  fum  of  ihofe 
redangles,  either  both  have  limits,  or  both  have  none.  The  fame  is 
to  be  faid  of  the  fum  of  the  ordinates  AF,  BE,  C  K,  H  L,  See.  and 
of  the  fum  of  the  terms  of  the  progrefifion  reprefented  by  them.  If 
the  curve  FNE,  for  example,  be  the  common  hyperbola,  b  it’s  cen¬ 
ter,  b  P  the  afymptote-;  and  AB  being  equal  to  bA,  if  A  F  reprefent 
unity,  the  feries  of  ordinates  will  reprefent  the  progrefifion  t,  i,  a.,  i, 
i>  i.  Sec.  which  may  therefore  be  continued  till  it  exceed  any  give4?! 
number,  as  the  hyperbolic  area  may  be  produced  till  it  exceed  any 
given  fpace.  But  if  FN<?  be  an  hyperbola  of  any  higher  order,  fo 
that  the  ordinate  PN  be  reciprocally  as  any  power  of  the  bafe  bP, 
whofe  exponent  is  greater  than  unity,  the  area  A  PN  F,  and  the  futn 
°f. the  progrefifion  reprefented  by  the  feries  of  ordinates,  will  have  li¬ 
mits.  Hence  there  is  always  a  limit  of  the  fum  of  the  fradions  that 
have  unity  for  their  common  numerator;  and  the  fquares,  cubes,  or 
any  other  powers  of  the  numbers  1,  2,  3,  4,  Sec.  whofe  exponents 
exceed  unity  for  their  fuccellive  denominators. 

When  the  area  APNF  has  a  limit,  we  may  not  only  conclude', 
that  the  fum  of  the  progrefifion,  reprefqnted  by  the  ordinates,  has  a 
limit;  but  when  the  former  limit  is  known,  we  may  by  it  approxi¬ 
mate  to  the  value  of  the  latter ;  and,  vice  verfia,  when  the  limit  of  the 
progrefifion  is  given,  the  limit  of  the  area  may  be  found. 

Progrefifions  of  fradions  may  be  found  at  pleafure,  that  fhall  have 
aftignable  numbers  equal  to  the  limit  of  the  fum  of  the  terms.  Thus 
a  feries  or  progrefifion  of  any  number  of  quantities  continually  decrea¬ 
fing  being  given,  their  fucceflive  differences  form  a  new  feries  of 
terms,  the  fum  of  which  from  the  beginning  is  always  equal  to  the 
excefs  of  the  firft  term  of  the  firft  feries  above  it’s  laft  term.  For  tn- 
ftance,  if  A,  B,  C,  D,  E,  &c.  be  the  terms  of  the  firft  feries,  it  is 
manifeft  that  the  fum  of  the  difference  of  A  and  B,  B  and  C,  C  and 
D,  DandE,  is  the  excefs  of  A  above  E.  If  the  tennis  of  the  fiift 
feries  decreafe  in  fuch  a  manner,  that  by  continuing  the  progrefifion 
they  may  become  lefs  than  any  quantity  that  can  be  afligned,  then 
the  firft  term  of  the  firft  feries  is  the  limit  of  the  fum  of  the  fecond 
fenes.  .  In  like  manner,  the  difference  of  the  alternate  terms  of  the 
firft  feries,  as  of  A  and  C,  Band  D,  C  and  E,  &c.  form  a  new  pro- 
gtefifion  of  terms,  the  fum  ot  any  number  of  which  is  equal  to  the 
excefs  of  the  fum  of  A  and  B,  the  firft  and  fecond  term  of  the  feries-, 
above  the  fum  of  the  laft  and  penultimate  terms;  and  the  fum  of  A 
and  B  is  the  limit  of  the  fum  of  the  new  feries.  In  general,  it  a  pro¬ 
grefifion  is  formed  by  taking  the  difference  of  the  firft  term  A,  and  the 
term  whofe  place  in  the  feries  is  exprefied  by  any  number  n;  of  the 
fecond  term  B,  and  that  whofe  place  is  «-fi ;  of  the  third  term  C, 
and  that  whofe  place  is  n— j-2,  and  fo  on ;  then  will  the  limit  of  the  fum 
of  this  new  progrefifion  be  equal  to  the  fum  of  the  terms  A,  B,  C,  D, 
ibcc.  which  preetde  that  term  whofe  place  is  exprefied  by  n.  In 
this  manner  progrefifions  may  be  found  at  pleafure,  which  may  be 
continued  without  end,  and  have  given  numbers  for  the  Units  of 
their  fums. 

For  example,  let  the  firft  feries  be  1,  -3-,  ■%,  a,  &c.  the  fuccellive 

differences  ot  the  terms  of  which  are  {,  j,  ^  Sec.  and  the  limit 
ot  the  fum  of  this  progrefifion  will  therefore  be  1.  If  we  multiply 
each  term  of  this  laft  feries  by  2,  that  the  firft  term  may  be  unit,  we 
fhall  have  1,  -j,  y,  &c.  the  denominators  of  which  are  the  trian¬ 
gular  numbers,  unity  being  the  common  numerator,  and  the  limit  of 
tfie  fum  of  this  prognfifion  is  2.  The  fucceflive  differences  of  the 
terms  of  this  latter  feries  being  each  multiplied  by  |,  that  the  term  of 
the  new  feries  may  be  unity,  give  1,  7u,  &c.  which  have  the 

pyramidal  numbers  for  their  lucceflive  denominators ;  and  the  limit 
oi  the  fum  of  this  progrefifion  is  -§.  In  the  fame  manner,  the  limit  of 
the  fum  of  the  fractions  having  unity  tor  their  common  numerator, 
and  the  figurate  numbers  of  any  order  denominated  by  m  for  their 

fucceflive  denominators,  is  found  to  be 

m — 2 

The  fame  feries  1,  f ,  a,  &c.  being  again  affumed,  the  diffe¬ 
rences  ot  the  alternate  terms  aref,  f,  Sec.  the  limit  of  the 

fum  of  which  progrefifion  is  if.  Dividing  each  term  by  2,  the  limit 
of  the  fum  of  •£-,  T'T,  Sec.  is  |.  If  we  take  the  differences  of 
the  firft  term,  and  that  whofe  place  is»/,  the  fecond  term,  and  that 
whofe  place  is  m-fi-i ,  &c.  the  common  numerator  of  thefe  diffe¬ 
rences  will  be  m — 1  ;  and  their  fucceflive  denominators,  the  pro¬ 
ducts  of  lX«i  2\m-\-i,  and  the  limit  of  the  fum 

of  this  progrefifion  is  the  fum  of  as  many  terms  i-f-i-ff +£,  &c.  as 
there  are  units  in  m—i.  Now  if  each  term  ot  the  new  progrefifion 
be  divided  by  m — I,  that  unity  may  be  the  common  numerator,  the 

terms-L,  - — 1 — .  - - ,  &c.  will  arife,  the  limit  i  f  which 

m  2  X  m~\~  2  3  X  m-\-2 

is  equal  to  the  fum  of  the  fradions  i,  f ,  4,  a,  Sec.  (continued  till  their 
number  be  m — 1)  divided  by  m — 1.  In  like  manner,  by  aftiimmg 
other  alternates,  or  any  equivalent  terms  of  the  feries  1,  f,  4,  •£,  &ec. 
we  may  form  new  progrefifions ,  the  value  of  which  may  be  found. 
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PROHIBITED  Goods,  in  commerce,  the  fame  with  contra¬ 
band  good1? 

PROHIBITION,  is  a  writ  that  iffues  out  of  the  Chancery, 
King’s-bcnch,  or  Common-pleas,  to  prohibit  fome  other  court,  ei¬ 
ther  fpiritual  or  fecular,  to  proceed  in  a  caufe  there  depending,  upon 
a  fuggeftion  that  the  caufe  does  not  belong  to  the  court. 

PROJECTILES,  are  fuch  bodies  as,  being  put  in  a  violent  mo¬ 
tion  by  any  gfeat  force,  are  then  call  off  or  let  go  from  the  place 
where  they  received  their  quantity  of  motion  ;  as  a  done  thrown 
from  a  fling,  an  arrow'  from  a  bow,  a  bullet  from  a  gun,  &c. 

It  is  lifually  taken  for  granted  by  thofe  who  treat  of  the  motion  of 
projeftiles,  that  the  force  of  gravity  near  the  earth’s  furface  is  every 
where  the  fame,  and  adls  in  parallel  dire&ions  ;  and  that  the  effed 
of  the  air’s  refiftance  upon  very  heavy  bodies,  fuch  as  bombs  and 
cannon-balls,  is  too  fmall  to  be  taken  into  confideration. 

The  famous  Sir  lfaac  Newton  has  lliewn,  that  the  gravity  of 
bodies  which  are  above  the  fuperficies  of  the  earth,  is  reciprocally 
as  the  fquares  of  their  diftance  from  it’s  center  ;  but  the  theorems 
concerning  the  defeent  of  heavy  bodies,  demonftrated  by  Galilams, 
Huygens,  and  others,  are  built  upon  this  foundation,  that  the  adion 
of  gravity  is  the  fame  at  all  di dances  ;  and  the  confequences  of  this 
liypotheds  are  found  to  be  very  nearly  agreeable  to  experience.  Re¬ 
fer  to  Sydem  of  Mechanics,  p.  1367.  - 

PROJECTURE,  in  architedure,  the  out-jetting,  prominency, 
or  embofling,  which  the  mouldings  and  other  members  have  beyond 
the  naked  wall,  column,  &c.  and  is  always  in  proportion  to  it’s 
height.  The  word  is  alfo  applied  to  galleries,  balconies,  &c.  which 
jet  out  beyond  the  face  of  the  wall.  Vitruvius  gives  it  as  a  general 
rule,  that  all  projeding  members  in  building  have  their  projcBures 
equal  to  their  height ;  but  this  is  not  to  be  underdood  of  particular 
members,  or  mouldings,  -  as  dentils,  coronas,  the  fafeias  of  archi¬ 
traves,  the  abacus  of  the  Tufcan  and  Doric  capital,  &c.  but  only  of 
the  prefectures  of  intire  corniches.  Some  modern  architeds  are  of 
opinion,  that  the  great  point  in  building  confids  in  knowing  how  to 
vary  the  proportions  of  projeBures  agreeably  to  the  circumdances  of 
the  building. 

PROLAPSUS,  in  furgery,  a  prolapfton,  or  falling  out  of  any 
part  of  the  body  from  it’s  natural  fituation. 

Prolapsus  oculi ,  is  a  didemperature  of  the  eye,  in  which  it  is  fo 
violently  inflamed  and  fweiled,  that  it  cannot  be  contained  in  it’s 
orbit,  but  protrudes  itfelf  out  of  it’s  natural  feat.  The  catifes  of  this 
diforder  are  various,  proceeding  fometimes  from  a  violent  inflam¬ 
mation,  or  a  redundancy  of  humours  in  the  eye,  from  an  obdrudion 
of  the  redudory  vefiels,  and  fometimes  from  a  fchirrhus,  cancer,  or 
fome  external  violence.  When  the  diforder  is  recent,  and  occa- 
lioned  by  humours,  they  may  be  generally  difperfed,  according  to 
Heifler,  by  bleeding,  purging,  and  veficatories,  with  internal  atte¬ 
nuates  and  diluents,  and  external  difcutient  fomentations.  But  if 
the  cafe  is  too  obflinate  to  yield  to  remedies,  recourfe  mud  be  had  to 
the  chirurgical  operation  of  the  paracentefis,  as  in  other  dropfical 
cafes. 

'  At  every  dreding,  a  concave  plate  of  lead  mud  be  firmly  fecured 
upon  the  eye,  till  it  recovers  it’s  natural  figure.  After  the  paracen¬ 
tefis,  which  our  author  choofes  to  do  in  the  fclerotica,  rather  than 
the  cornea,  he  dips  his  comprefs  in  fpirit  of  wine.  When  the  eye 
is  infe&ed,  even  to  the  root,  with  a  fchirrus  or  cancer,  there  is  no 
fafer  method  of  relieving  the  patient,  than  by  extirpating  it  clean  out 
of  the  orbit,  deterging  and  healing  the  wound.  See  the  article 
Wound. 

Polapsus  uvula,  a  diforder' of  the  uvula,  which  is  fometimes 
fo  much  enlarged  and  elongated,  as  even  to  reach  the  larynx  and 
pharynx,  and  obftrud  the  a&ions  both  of  refpiration  and  deglutition. 
If  it  proceeds  from  a  recent  inflammation,  as  may  be  judged  from 
the  pain,  heat,  and  rednefs  of  the  circumjacent  parts,  the  patient 
may  be  relieved  with  cooling  gargles,  and  injections  of  wine  and 
water,  or  a  decodion  of  proper  herbs  with  a  little  alum ;  but  at  the 
fame  time  proper  coolers  mull  be  ufed  internally,  with  bleeding, 
purges,  and  clyfters,  to  prevent  the  inflammation  from  fpreading 
through  the  fauces,  and  exciting  a  quinfy.  When  this  diforder 
continues,  notwithftanding  the  ufe  of  remedies,  it  will  be  neceflary, 
deprefling  the  tongue  with  a  fpatula,  to  clip  off  the  redundant  part  of 
the  uvula  with  a  pair  of  feiffars  ;  after  which  the  blood  being  per¬ 
mitted  to  run  a  little  time,  it  may  be  reftrained  by  a  gargle  of  warm 
wine,  vinegar,  or,  if  it  Itill  continues,  apply  a  little  alum,  or  a  cau¬ 
tery,  till  the  haemorrhage  ceafes. 

PROLEGOMENA,  in  philology,  certain  preparatory  obferva- 
tions  or  difeourfes  prefixed  to  a  book,  &c.  containing  foinething  ne¬ 
ceflary  for  the  reader  to  be  apprifed  of,  to  enable  him  the  better  to 
understand  the  book,  or  to  enter  deeper  into  the  fciencc,  &c. 

PROLEPSIS,  orpoh a  figure  in  rhetoric,  by  which  we  anti¬ 
cipate  or  prevent  what  might  be  objedted  by  the  adverfary. 

Prolepfis  your  objection  doth  prevent, 

With  anfwers  fuitable  and  pertinent. 

E.  gr.  “  What  then?  fhall  we  fin,  becaufe  we  are  not  under  the 
law,  but  under  grace  ?  God  forbid!”  alfo,  “  It  may  be  objected 
“  You  will  afk,”  &c. 

PROLEPTIC,  an  epithet  applied  to  a  periodical  difeafe  which 
anticipates,  or  whofe  paroxyfm  returns  fooner  and  fooner  every  time, 
as  is  frequently  the  cafe  in  agues. 

PROLIFIC,  fignifies  fruitful,  generative,  productive.  Of  the 
prolific  quality  in  fome  filhes,  the  following  is  a  remarkable  inftance  : 
In  the  year  1790,  a  cod-filli  was  fold  in  Workington  market,  Cum¬ 
berland,  for  is.  It  weighed  15H).  and  meafured  two  feet  nine  inches 
in  length,  and  leven  inches  in  breadth.  The  roe  weighed  alb.  10 
oz.  one  grain  of  which  contained  320  feeds:  the  whole  therefore 
might  contain  3,904,440  feeds.  From  fuch  a  trifle  as  this  we  may 
obferve  the  prodigious  value  of  the  fifhing  to  a  commercial  nation, 
No.  138.  Vol.  III. 
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and  hence  draw  a  ufeful  hint  for  increafing  them.  Thus  funoolintr 
that  each  of  the  above  feeds  Ihould  have  arrived  at  the  fame  perfec¬ 
tion  and  fize  of  the  mother  fifh,  it’s  produce  would  weigh  26  vA 
tons,  and  confequently  would  load  261  fail  of  ffiips,  each  of  ioo 
tons  burden.  If  each  fifh  were  brought  to  market,  and  fold  for  id 
they  would  amount  to  16,250/.  and  fold  for  is.  notan  uncommon 
price,  would  bring  a  return  of  clear  value  to  the  ftate  of  19?  000/. 
bee^the  article  Iecunditv  of  Fifh,  and  Milt. 

PROLIXITY,  in  difeourfe,  the  fault  of  entering  into  too  mi¬ 
nute  a  detail,  of  being  too  long,  precife,  and  circumflantial,  even  to 
a  degree  of  tedioufnefs. 

,  PROLOCUTOR  of  the  convocation,  the  fpeaker  or  chairman  of 
that  aliembly.  I  he  prolocutor  of  the  lower  houfe  is  chofen  by  the 
members  ot  that  houfe.  The  archbifliop  of  Canterbury,  for  the  time 
being,  is  prolocutor  of  the  higher  houfe  of  convocation. 

PROLOGUE,  in  dramatic  poetry,  a  difeourfe  addreffed  to  the 
audience  before  the  drama  or  play  begins.  The  original  intention 
was,  to  advertife  the  audience  of  the  fubjed  of  the  piece,  and  to  pre¬ 
pare  them  to  enter  more  eafily  into  the  adion,  and  fometimes  to 
make  an  apology  for  the  poet.  The  laid  article  feems  intirelv  to 
have  taken  poileflion  of  the  prologue  in  the  Britifh  drama.  The 
French  have  left  off  the  ufe  of  prologues. 

PROLUSIONS,  in  literature,  certain  pieces  or  compofitions 
made  previoufly  to  others,  by  way  of  prelude  or  exercife  :  thus  Dio- 
medes  calls  the  Culex  of  Virgil,  and  his  other  opufcula,  proMons, 
becaule  written  before  the  great  ones. 

PROMISE,  in  law,  is  when,  upon  any  valuable  confideration, 
one  binds  himfelf  by  word  of  mouth  to  another,  to  perform  a  thing 
agreed  on.  _  It  is  held  upon  fuch  a  promife,  that  adion  will  lie  for 
breach,  which  will  not  if  the  promife  be  without  confideration,  that 
being  a  naked  bargain,  from  which  no  adion  can  arife. 

By  29  Car.  II.  cap.  3,  it  is  enaded,  that  in  the  five  following 
cafes  no  verbal  promife  fhall  be  fufficient  to  ground  an  adion  upon^ 
but  at  the  leaf!  fome  note  or  memorandum  of  it  fhall  be  made  in 
writing,  and  figned  by  the  party  to  be  charged  therewith  :  1 .  When 
an  executor  or  adminiftrator  promifes  to  anfwer  damages  out  of  his 
own  eflate.  2.  Where  a  man  undertakes  to  anfwer  for  the  debt 
default,  or  mifearriage  of  another.  3.  Where  any  agreement  is  made’ 
upon  confideration  of  marriage.  4.  Where  any  contrad  or  fale  is 
made  of  lands,  tenements,  or  hereditaments,  or  any  interefl  therein. 
5.  Where  there  is  any  agreement  that  is  not  to  be  performed  within 
a  year  from  the  making  of  it.  In  all  {hefe  cafes  a  mere  verbal  of- 
fumpfit  is  void.  J 

PROMISSORY  note ,  a  bill  for  a  fum  of  money  payable  at  a 
Hated  time  :  a  ftampduty  is  charged  upon  all  inland  bils  of  exchange, 
promiffory  notes,  &c.  ;  viz.  from  2/.  to  30/.  (afterdate  or  fight), &  a 
ftamp  of  6 d.  from  30/.  to  50/.  ditto  of  9 d.  from  50/.  to  100/. 
ditto  of  is.  from  100/.  to  200/.  ditto  of  u.  6d.  ;  and  above  200/! 
ditto  of  2 s.  See  the  article  Note. 

PROMONTORY,  in  geography,  a  high  point  of  land,  or  rock, 
projeding  out  into  the  fea.  The  extremity  of  which  to  the  fea- 
ward  is  ufually  called  a  cape,  or  head  land. 

PROMPTER,  in  the  drama,  an  officer  polled  behind  the  feenes, 
whofe  bufinefs  it  is  to  watch  attentively  the  adors  fpeaking  on  the 
ftage,  in  order  to  fuggeft  and  put  them  forvyard  when  at  a  Hand,  to 
corred  them  when  amifs,  &c.  in  their  parts. 

PROMULGATED,  or  Promulged,  fomething  publiflied  or 
proclaimed,  and  generally  applied  to  a  law,  to  denote  the  publilhino-  0r 
proclaiming  it  to  the  people. 

PRONATION,  among  anatomifls,  is  that  whereby  the  pahn 
of  the  hand  is  turned  downwards :  the  oppofite  motion  hereto,  is 
called  fupination ,  whereby  the  back  of  the  hand  is  downwards.  There 
are  peculiar  mufcles,  whereby  the  pronation  is  effedfed,  called  pronators. 
The  radius  has  alfo  two  other  mufcles,  called  supinators,  which 
have  no  oppofite  efted.  See  Plate  148,  fig.  1,  «.  27  ;  fig.  2.  n.  15. 

PRONATORS,  in  anatomy,  two  mufcles  of  the  radius,  which 
ferve  to  turn  the  palm  of  the  hand  downwards,  and  are  diftinguifhed 
by  the  names  of  rotundus  and  quadratus.  *The  pronator  quadratus, 
or  tranfverfus,  is  a  fmall  fleffiy  mufcle,  lying  tranfverfely  on  the  infide 
of  the  lower  extremity  of  the  fore  arm.  The  pronator  rotundus,  or. 
obliquus,  is  a  fmall  mufcle  more  broad  than  thick,  fituated  on  the 
upper  part  of  the  ulna,  oppofite  to  the  fupinator  brevis. 

PRONE,  promts,  bending,  or  looking  downwards ;  figuratively, 
earthly-minded,  fordid,  groveling ;  agreeable  to  this  latter  fenfe,  the 
poet  remarks  concerning  mankind  in  general  ; 

“  If  prone  in  thought,  our  ftature  is  our  lhame, 

And  man  Ihould  blulh  his  forehead  meets  the  Ikies.” 

The  term  alfo  fignifies  inclined,  propenfe,  difpofed  to.  Applied 
to  place,  it  denotes  Hoping. 

PRONG-Hoe,  in  hulbandry,  the  name  of  an  inflrument  ufed  to 
hoe  or  break  the  ground  near  and  among  the  roots  of  plants.  It 
confiftsof  two  hooked  points,  of  fix  or  feven  inches  in  length  ;  and 
when  (truck  into  the  ground,  will  ftir  and  remove  it  the  fame  depth 
as  the  plough  does ;  and  thus  anfwer  both  the  ends  of  cutting  up  the 
weeds,  and  opening  the  land. 

PRONOUN,  in  grammar,  a  declinable  part  of  fpeech,  which, 
being  put  inftead  of  a  noun,  points  out  fome  perfon  or  thing. 

Pronouns  are  divided  into  the  fix  following  claffes  :  demonftrative 
pronouns,  relative  pronouns,  poffeflive  pronouns,  gentile  pronouns  (or 
fuch  as  denote  a  perfon’s  country,  as  noftras,  veftras,  and  cujus,)  in¬ 
terrogative  pronouns,  and  reciprocal  pronouns.  Refer  to  the  Syltem, 
p.  1079.  . 

PRONOUNCING,  Pronunciation,  in  painting,  the  mark¬ 
ing  and  exprefling  the  parts  of  all  kinds  of  bodies  with  that  degree 
of  force  neceflary  to  make  them  more  or  lefs  diftind  and  confpicuous. 
Thus  the  painters,  in  fpeaking  of  a  piece,  fay,  thefe  or  thofe  parts 
are  well  pronounced. 

PRONUNCIATION,  in  grammar,  the  manner  of -articulating 

18  X  or 


1646]  PRO 


PROPORTION. 


or  founding  the  words  of  a  language.  To  give  a  juft  idea  of  the 
pronunciation  of  a  language,  it  feems  neceffary  to  fix  as  nearly  as  pof- 
fible  all  the  feveral  founds  employed  in  the  pronunciation  of  that  lan¬ 
guage. 

Pronunciation  isalfo  ufed  for  the  fifth  and  laftpart  of  rhetoric, 
which  confifts  in  varying  and  regulating  the  voice  agreeably  to  the 
matter  and  words,  fo  as  mod  effeftually  to  perfuade  and  touch  the 
hearers.  It  is  much  the  fame  with  what  is  otherwife  called  empha- 
fis,  which  is  a  confiderable  ftrefs  or  force  of  voice,  laid  upon  that 
word  in  a  fentence,  by  which  the  fenfe  is  regulated  :  thus,  fuppofe 
you  were  afked,  Are  you  determined  to  walk  this  day  to  London  P  If  the 
emphafis  be  placed  on  the  word  you,  the  anfwer  may  be,  Yes,  I  go 
myfelf ;  or  No,  IJhallfend  my  Jon.  Again,  if  it  be  placed  on  the 
word  walk,  the  anfwer  is,  Yes,  I  am  \  or  No,  I Jhall  ride :  if  on  the 
words  to-day,  then  the  anfwer  is,  Yes  ;  or  No,  I  Jhall  go  to-morrow ; 
and  laftly,  if  the  emphafis  be  placed  on  the  word  London,  the  anfwer 
may  be,  No,  /  Jhall  go  to  Richmond  only. 

PROOF,  in  law,  denotes  the  mediums  or  arguments  ufed  to 
evince  the  truth  of  any  thing.  This  kind  of proof  is  twofold,  name¬ 
ly,  viva  voce,  by  living  witneffes  ;  and  probatione  mortua ,  by  a  dead 
proof,  fuch  is  that  of  records,  deeds,  or  other  writings. 

In  common  agreements,  &c.  a  perfon  may  bring  his  aeftion,  and 
therein  aver,  that  a  certain  thing  was  done,  on  which  the  defendant 
may  take  iffue  that  the  thing  was  not  done,  and  then  the  plaintiff 
at  the  trial  muft  make  proof  ok  the  doing  it. 

Proof  is  alfo  ufed  in  a  fynonymous  fenfe  with  ftandard  :  thus 
we  call  that  proof-kfmt,  which  is  of  the  ftandard  ftrength,  or  half 
alcohol,  half  phlegm. 

Proof,  in  the  fugar  trade,  a  term  ufed  by  the  refiners  of  fugar 
for  the  proper  ftatc  of  the  dilfolved  fugar  when  it  fhould  be  fet  to 
harden. 

The  procefs  in  the  bringing  of  fugar  to  this  ftate  may  be  under- 
ftood  by  performing  the  whole  work  in  little  in  this  manner  :  take 
fix  pounds  of  coarle,  or  unrefined  fugar,  diffolve  it  over  the  fire  in 
fix  pints  of  lime-water  ;  add  to  this  the  whites  of  four  eggs  beat  up 
to  a  froth,  ftir  the  whole  together  ;  then  boil  the  liquor  to  a  higher 
confidence  than  a  fyrup,  or  till,  when  expofed  to  the  cold,  it  will 
concrete  intograins.  This  is  what  the  fugar-bakerscallpracf.  Pour 
this  fyrup  into  an  earthen  mould,  with  a  hole  at  it’s  bottom  ;  flop 
the  hole,  and  fet  the  velfel  in  a  moderately  warm  place.  The  fugar 
in  a  few  days  will  fet  and  harden  ;  then  open  the  hole  at  the  bot¬ 
tom,  and  lay  over  the  top  of  the  fugar  fome  tobacco-pipe  clay,  made 
into  a  foft  pap  with  water.  The  clay  muft  be  afterwards  wetted  at 
times,  and  the  water  from  among  it  will  gradually  be  foaked  up  by 
the  fugar,  and  running  through  it  will  walh  aw’ay  the  treacle,  with¬ 
out  dilTolving  the  grained  part.  And  thus  all  the  treacle  will  by 
degrees  be  drained  out  of  the  mafs,  and  a  loaf  of  white  fugar  pro¬ 
cured.  See  the  article  Sugar. 

PROPAGATION,  the  ad  of  multiplying  the  kind,  or  of  pro¬ 
ducing  the  like  in  the  way  of  natural  generation. 

PROPER,  fomething  naturally  and  ell'entially  belonging  to  any 
thing. 

Proper,  in  refped  of  words ,  denotes  their  immediate  and  pecu¬ 
liar  fignification. 

Proper,  in  the  civil  jurifprudence,  is  ufed  in  oppofition  to  ac¬ 
quired,  for  an  inheritance  deri*ed  by  dired  or  collateral  fuccefiion. 

PROPERTY,  in  a  general  fenfe,  that  which  conftitutes  or  deno¬ 
minates  a  thing  proper  ;  or  it  is  a  particular  virtue  or  quality  which 
nature  has  beftowed  on  fome  things  exclufive  of  all  others  :  thus 
colour  is  a  property  of  light  ;  extenlion,  figure,  divifibility,  and  im¬ 
penetrability,  are  properties  of  body,  &c. 

Property,  in  law,  is  defined  to  be  the  higheft  right  a  perfon  has, 
or  can  have,  to  any  thing  ;  it  being  ufed  to  denote  that  right  which 
one  has  to  lands  or  tenements,  goods  or  chattels,  in  no  refped  de¬ 
pending  upon  another’s  courtefy. 

PROPHECY,  a  predidion  made  by  divine  infpiration. 

Perfons  pretending  to  prophecies  are  punilhable  at  common  law  ; 
by  ftatute,  likewife,  if  any  perfon  publiih  fuch  prophecies  with  an  in¬ 
tent  to  raife  fedition,  they  ilrall  forfeit  10/.  for  the  firft  offence,  and 
fuffera  year’s  imprifonment  ;  and  for  the  fecond,  incur  the  forfei¬ 
ture  of  all  their  goods,  &c. 

PROPHET,  in  general,  a  perfon  who  foretels  future  events,  but 
is  particularly  applied  to  fuch  infpired  perfons  among  the  Jews  as 
were  commiftioned  by  God  to  declare  his  will  and  purpofes  to  that 
people.  Among  the  canonical  books  of  the  Old  Teftament,  we  have 
the  writings  ot  fixteen  prophets,  four  of  which  are  denominated  the 
greater  prophets,  viz.  Ifaiah,  Jeremiah,  Ezekiel,  and  Daniel,  fo  cal¬ 
led  from  the  .length  or  extent  of  their  writings,  which  exceed  thofe 
of  the  others,  viz.  Ilofca,  Joel,  &c.  who  are  called  the  Idler  pro¬ 
phets,  from  the  fhortnefs  of  their  writings. 

Prophets,  Jons  of  the,  in  feripture  hiftory,  an  appellation  given 
to  young  men  who  were  educated  in  the  fchools  or  colleges  under  a 
proper  maftcr  (who  was  commonly,  if  not  always,  an  infpired  pro¬ 
phet)  in  the  knowlege  ot  religion,  and  in  facred  mufic,  and  thus 
were  qualified  to  be  public  preachers,  which  feems  to  have  been 
part  ot  thebufinefs  ot  the  prophets  on  the  fabbath-days  and  feftivals. 
it  is  probable,  that  God  generally  chofe  the  prophets,  whom  he  in¬ 
fpired,  out  of  thefe  fchools. 

PROPiTI ATION,  in  theology,  a  facrifice" offered  to  God  to 
affuage  his  wrath,  and  render  him  propitious.  Among  the  Jews, 
there  were  both  ordinary  and  public  facrifices,  as  holocaufts,  &c.  of¬ 
fered  by  way  of  thankfgiving  ;  and  extraordinary  ones,  offered  by 
particular  perfons  guilty  of  any  crime,  by  way  of  propitiation.  The 
Komith  church  believe  the  mafs  to  be  a  facrifiqe  ok  propitiation  for 
the  living  and  the  dead.  The  reformed  churches  allow  of  no  propi¬ 
tiation  but  that  one  offered  by  Jefus  Chrilt  on  the  crofs. 

Propitiation  alfo  is  the  name  of  a  folemn  feaft  among  the 
Jews,  celebrated  on  the  tenth  of  the  month  Tifri,  their  feventh 


month,  and  anfwers  to  our  September.  It  was  inftituted  to  preferve 
the  memory  of  the  pardon  proclaimed  to  their  forefathers  by  Mofes 
on  the  part  of  God;  who  thereby  remitted  the  punifliment  due  for 
their  worfhip  of  the  golden  calf. 

PROPITIATORY,  among  the  Jews,  was  the  cover  or  lid  of 
the  ark  of  the  covenant;  which  was  lined  both  within  and  without- 
fide  with  plates  of  gold  ;  infomuch  that  there  was  no  wood  to  be 
feen.  Some  even  take  if  to  have  been  one  piece  of  maflive  gold. 
The  cherubim  fpread  their  wings  over  the  propitiatory. 

This  propitiatory  was  a  type  or  figure  of  Chrift,  whom  St.  Paul 
calls  the  propitiatory  ordained  from  all  ages. 

PROPOLIS,  a  certain  fubftance  more  glutinous  and  tenacious 
than  wax,  with  which  the  bees  flop  up  all  the  holes  or  cracks  in 
the  fides  of  their  hives. 

PROPORTION.  When  two  quantities  are  compared  one  with 
another,  in  refped  of  their  greatnefs  or  fmallnefs,  the  comparifon  is 
called  ratio,  reafon,  rate,  or  proportion :  but  when  more  than  two 
quantities  are  compared,  then  the  comparifon  is  more  ufually  cal¬ 
led  the  proportion  that  they  have  to  one  another.  The  words  ratio 
and  proportion  are  frequently  ufed  promifcuoufly. 

When  two  quantities  only  are  compared,  the  former  term  is  cal. 
led  the  antecedent,  and  the  latter  the  confequent. 

The  relation  of  two  homogeneous  quantities  one  to  another,  may 
be  confidered  either,  1.  By  how  much  the  one  exceeds  the  other, 
W’hich  is  called  their  difference.  Thus  5  exceeds  3  by  the  difference 
2.  Or,  2.  What  part  or  parts  one  is  of  another,  which  is  called 
ratio.  Thus  the  ratio  of  6  to  3  is  or  double;  and  the  ratio 

of  3  to  6  is  or  fubduple. 

When  two  differences  are  equal,  the  terms  that  compofe  them  are 
faid  to  be  arithmetically  proportional.  Thus  fuppofe  the  terms  to 
be  a  and  b,  their  difference  d.  If  a  be  the  leaft  term,  then  a-\-d 
—L  And  if  a  be  the  greateft,  then  a — d=b.  But  when  two 
ratios  are  equal,  the  terms  that  compofe  them  are  faid  to  be  geome¬ 
trically  proportional. 

When  three  magnitudes,  A,  B,  C,  are  proportional,  the  firft  A 
has  a  duplicate  ratio  to  the  third  C,  of  that  it  hath  to  the  fecond  B  :* 
but  when  four  magnitudes,  A,  B,  C,  D,  are  proportional,  the  firft 
A  has  a  triplicate  ratio  to  the  fourth  D,  of  what  it  has  to  the  fecond 
B;  and  fo  alfo  in  order  one  more,  as  the  proportional  fhall  be  ex- 
tended. 

A  A 

Duplicate  ratio  is  thus  expreffed —=  -  twice;  that  is,  the  • 

A  KsD 

ratio  of  A  to  C  is  duplicate  of  the  ratio  of  A  to  B.  For  let  A=2, 
B— 4,  G=8;  then  the  ratio  of  2  to  8,  is  duplicate  of  the  ratio  of 
2=A  to  B=4,  or  as  the  fquare  of  2  to  the  fquare  of  4. 

A  A 

Triplicate  ratio  is  thus  expreffed,  —  —  thrice;  that  is,  the 

D  D 

ratio  of  A  again  — 2,  to  D  — 16,  is  triplicate  of  the  ratio  of  A  — 
2,  to  B==4,  or  as  8  the  cube  of  2,  to  64  the  cube  of  4.  Where¬ 
fore  duplicate  ratio  is  the  proportion  of  fquares,  and  triplicate  that 
of  cubes. 

And  the  ratio  of  2  to  8,  is  compounded  of  the  ratio  of  that  of  2 
to  4,  and  of  4  to  8.  From  what  has  been  faid  of  the  nature  of  ratio 
and  proportion,  the  eight  ways  of  arguing,  which  are  often  ufed  by 
mathematicians,  will  evidently  follow. 

1.  Alternate  proportion,  is  the  comparing  of  antecedent  to  antece¬ 
dent,  and  confequent  to  confequent.  2.  Inverfe  ratio,  is  when  the 
confequent  is  taken  as  the  antecedent,  and  fo  compared  to  the  ante¬ 
cedent,  as  the  confequent.  3,  Compound  ratio,  is  when  the  ante¬ 
cedent  and  confequent,  taken  both  as  one,  are  compared  to  the  con¬ 
fequent  itfelf.  4.  Divided  ratio,  is  when  the  excefs  wherein  the 
antecedent  exceedeth  the  confequent,  is  compared  to  the  confequent. 

5.  Converfe  ratio,  is  when  the  antecedent  is  compared  to  the  excefs 
wherein  the  antecedent  exceeds  the  confequent.  6.  Proportion  of 
equality,  is  where  there  are  taken  more  quantities  than  two  in  one 
order,  and  alfo,  as  many  quantities  in  another  order,  comparing  two 
to  two  being  in  the  fame  ratio :  it  follows,  that  as  in  the  firft  order 
of  quantities,  the  firft  is  to  the  laft,  fo  in  the  fecond  order  of  quan¬ 
tities,  is  the  firft  to  the  laft :  or  otherwife  it  is  comparifon  of  the  ex¬ 
tremes  together,  the  mean  quantities  being  omitted.  7.  Ordinate 
proportion  is,  when  antecedent  is  to  confequent,  as  antecedent  is  to 
consequent  ;  and  as  the  confequent  is  to  any  other,  fo  is  the  confe¬ 
quent  to  any  other.  8.  Perturbate  proportion,  is  when  three  magni¬ 
tudes  being  put,  and  others  alfo  which  are  equal  to  thefe  in  multi¬ 
tude,  as  in  the  firft  magnitudes  the  antecedent  is  to  the  confequent, 
fo  in  the  fecond  magnitudes  is  the  antecedent  to  the  confequent :  and 
as  in  the  firft  magnitudes  the  confequent  is  to  any  other,  fo  in  the 
fecond  magnitudes  is  any  other  to  the  antecedent. 

In  the  foregoing  cafes,  the  prod ud  of  the  mean  is  equal  to  that  of 
the  extremes,  and  therefore  the  quantities  are  proportionals.  When 
of  feveral  quantities  the  difference  or  quotient  of  the  firft  and  fe¬ 
cond  is  the  fame  with  that  of  the  fecond  and  third,  they  are  faid  to 
be  in  a  continued  arithmetic  or  geometric  proportion. 

.  Harmmical  Proportion,  is  when  three  terms  are  fo  difpofed, 
that  as  the  diff.  of  the  firft  and  fecond  :  the  cliff,  of  the  fecond  and 
third  ! !  firft  :  third;  and  they  are  laid  to  be  harmonically  propor¬ 
tional. 

Thus  10,  15,  30,  are  harmonically  proportional.  For  as  the  diff. 
of  10  and  15,  is  to  the  diff.  of  15  and  30,  fo  is  10  to  30.  Alfo  12, 

6,  4,  are  harmonically  proportional ;  for  12 — 6  :  6  —  4  :  :  12  :  4. 

Proportion  is  alio  ufedfor  the  relation  between  unequal  things 

of  the  fame  kind,  whereby  their  feveral  parts  correfpond  to  each 
other  with  an  equal  augmentation  or  diminution, 

Thus,  in  reducing  a  figure  into  little,  or  in  enlarging  it,  care  is 
taken  to  obferve  an  equal  diminution,  or  enlargement,  through  all 
it’s  parts ;  fo  that  if  one  line,  e.  gr.  be  contracted  by  one-third  of 
it’s  length,  all  the  reft  fhall  be  contracted  in  the  fame  proportion. 

The 


Proportion,  in  architecture,  denotes  the  juft  magnitude  of  the 
members  of  each  part  of  a  building,  and  the  relation  of  the  feveral 
parts  of  the  whole,  e.  gr.  of  the  dimenlions  of  a  column,  &c.  with 
regard  to  the  ordonance  of  the  whole  building. 

Proportion  is  tikewife  underftood  of  the  magnitudes  of  the 
members  of  architecture,  ftatues,  or  the  like,  with  regard  to  thedif- 
tance  whence  they  are  to  be  viewed. 

Proportion,  in  painting,  is  the  juft  magnitude  of  the  feveral 
members  of  a  figure,  groupe,  &c.  with  regard  to  one  another,  to 
the  whole  figure,  the  groupe,  and  the  intire  piece. 

PROPORTIONALS,  in  Geometry.  Refer*  to  Syftem,  p. 

PROPOSITION,  in  logic  and  rhetoric,  is  that  part  of  the  dif- 
courfe  wherein  the  orator  propofes  the  fum  of  the  whole  fpeech  or 
oration  ;  and  if  the  caufe  hath  many  ftates,  the  proportion  will  be 
either,  1 .  Simple  ;  wherein  the  fum  and  date  of  the  whole  caufe  is 
briefly  propounded.  2.  Separation  ;  this  has  place  only  in  the  judi¬ 
cial  flate,  wherein  we  lay  open  in  what  we  agree  with  our  adverfary, 
and  what  yet  remains  in  controverfy.  3.  Partition  ;  this  is  ufed  in 
all  kinds  of  fubjeCts  ;  therein  we  enumerate  the  feveral  heads  and 
kinds  of  things  of  which  we  are  about  to  fpeak,  and  in  the  fame  or¬ 
der  as  we  intend  to  proceed.  The  beauty  of  the  partition  is,  that  it 
be  full,  diftinCt,  plain,  certain,  and  fhort,  containing  not  more  than 
three,  or,  at  moft,  than  four  parts. 

Orators  ufe  feveral  methods  of  laying  down  the  fubjeft  of  their 
difcourfes.  Sometimes  they  do  it  in  one  general  proportion.  We 
have  an  inftance  of  this  in  Cicero’s  fpeech  to  the  fenate,  the  day  af¬ 
ter  Caefar  was  killed,  in  which  his  defign  was,  to  perfuade  them  to 
peace  and  unanimity.  This,  fays  he,  being  the  ft  ate  of  our  affairs,  I 
think  it  neceffary  that  we  lay  a  fide  all  the  difcord  and  enmity  which  have 
been  among  us,  and  return  again  to  our  former  peace  and  agreement. 
And  then  he  proceeds  to  offer  his  reafons  for  this  advice. 

At  other  times,  in  order  to  give  a  clearer  and  more  diftinCI  view 
of  their  difeourfe,  they  fubjoin  to  the  propofiticn  the  general  heads  of 
argument,  by  which  they  endeavour  to  fupport  it.  This  method 
Cicero  ufes  in  his  feventh  Philippic,  cap.  3,  where  he  fays :  /,  who 
have  always  commended  and  advifed  to  peace,  am  againjl  a  peace  with 
Mark  Antony.  But  why  am  I  averje  to  peace  ?  BccauJ'e  it  is  bafe,  be- 
caufe  it  is  dangerous,  and  becaufe  it  is  impracticable,  and  I  befeech  you  to 
hear  me  with  your  ufual  candour,  zvhile  I  make  out  thefe  things.  See  the 
article  Partition. 

Proposition,  in  mathematics,  is  either  fome  truth  advanced 
and  Ihewn  to  be  fuch  by  demonftration  ;  or  fome  operation  propofed, 
and  it’s  folut ion  fhevvn.  If  the  proportion  be  deduced  from  feveral 
theoretical  definitions  compared  together ;  as  this;  a  parallelogram 
is  double  of  a  triangle,  (landing  on  the  fame  bafe,  and  of  the  fame 
altitude;  it  is  called  a  theorem.  If  it  be  deduced  from  a  praxis  or 
feries  of  operations,  it  is  called  a  problem;  as,  to  find  a  third  propor¬ 
tional  to  two  given  quantities. 

Proposition,  in  poetry,  denotes  the  firft  part  of  an  epic  poem, 
wherein  the  author  propofes,  or  lays  down,  briefly  and  in  general, 
what  he  has  to  fay  in  the  courfe  of  his  work. 

The  propftion,  F.  Boflu  obferves,  is  to  contain  the  bare  matter 
of  the  poem,  i.  e.  the  adlion,  and  the  perfons  that  are  to  execute  it, 
both  human  and  divine.  The  aftion  propofed  in  the  Iliad,  is  the 
wrath  of  Achilles ;  that  of  the  Odyffey,  the  return  of  Ulyfies  ;  and 
that  of  the  ASneid,  the  tranflation  of  the  Trojan  empire  into  Italy. 

Horace  preferibes  modefty  and  fimplicity  in  the  proportion,  and 
would  not  have  the  poet  promife  too  much,  nor  raife  in  the  reader 
too  great  ideas  of  what  he  is  going  to  relate. 

PROPRIETY,  in  grammar,  is  where  the  diredt  and  immediate 
fignification  of  a  word  agrees  to  the  thing  it  is  applied  to  ;  in  which 
fenfe  it  is  ufed  in  oppofition  to  figurative,  or  remote  (ignification. 

PROROGATION,  the  adt  of  prolonging,  adjourning,  or  put¬ 
ting  off  to  another  time.  The  difference  between  a  prorogation  and 
an  adjournment  of  parliament  is,  that  by  prorogation  the  feffion  is 
ended,  and  fnch  bills  as  palled  in  either  houfe,  or  both  houfts,  and 
had  not  the  royal  aflent,  rnuft,  at  the  next  aflembly,  begin  again  ; 
becaufe  that  every  feffion  of  parliament  is  in  law  a  feveral  parlia¬ 
ment :  whereas,  if  the  parliament  be  only  adjourned,  there  is  no 
new  feffion.,  and  confequently  all  things  continue  in  the  fame  ffate 
they  were  in  before  the  adjournment,  bee  the  articles  Adjourn¬ 
ment  and  Parliament. 

PROSE,  the  natural  language  of  mankind,  loofe  and  unconfined 
by  poetical  meafures,  rhymes,  &c.  in  which  fenfe  it  (lands  oppofed 
to  verfe,  Profe  fiiould  run  eafy,  unreftrained,  and  appear  tree. 

PROSECUTION.  Perfons  liable  to  prof ccution,  by  the  law  of 
England,  muff  have  the  ufe  of  reafou,  and  alfo  be  fui  juris. 

PROSELYTE,  a  new  convert  to  fome  religion  or  fedt. 

Among  the  Hebrews,  there  were  two  forts  of  projelytes ;  one  cal¬ 
led  projelytes  of  righteoufnefs,  who  became  complete  Jews,  by  fub- 
mitting  to  the  rite  of  circumcifion,  and  were  in  all  refpedls  united  to 
the  Jcwifh  church  and  nation  ;  the  latter,  called  projelytes  of  the  gate, 
who  did  not  embrace,  the  Jcwifh  religion,  and  yet  were  fu  fid  red  to 
live  among  the  Jews  under  certain  reftridtions  ;  as  that  they  fhould 
not  pradlife  idolatry,  nor  worlhip  any  other  god  befide  the  God  of 
Il'rael;  that  they  mould  not  blalphemc  the  God  of  Ifrael  ;  and  that 
they  fiiould  keep  the  Jewilh  fabbath  fo  far  at  lead  as  to  refrain  from 
working  on  that  day.  Thefe  ftrangers  were  permitted  to  worlhip 
the  God  of  Ifrael  in  the  outer  court  of  the  temple,  which,  for  that 
reafon,  was  called  the  court  ot  the  Gentiles. 

PROSERPINE,  in  mythology,  the  daughter  of  Jupiter  and 
Ceres,  wife  of  Pluto,  ftolen  by  him  out  of  Sicily,  and  carried  to  his 
fiibterranean  dominion,  where  fhe  was  the  partner  of  his  empire. 
The  poets  and  painters  reprefent  her  with  a  dark  complexion,  and  a 
melancholy  air  in  her  face.  Statius  affigns  her  the  employment  ot 


PROSLAMBENOMENOS,  the  firft  note  in  the  ancient  Greek 
mime  fcale,  whether  afeending  or  defeending. 

PROSODY,  profodta,  that  part  of  grammar  which  teaches  and 
directs  the  pronunciation,  and  manner  of  rehearfal ;  marks  the  ac¬ 
cents  ;  and  diftinguifhes  the  long  and  fhort  fyllables.  The  Englifh 
ptofody  turns  chiefly  on  two  things:  numbers,  that  is,  a  certain 
number  of  feet  or  fyllables ;  and  rhyme,  or  a  fimilitude  of  found 
between  the  laft  fyllables  of  words. 

PROSONOMASIA,  a  figure  in  rhetoric,  whereby  allufion  is 

p®  J?  fpe  likenefs  of  a  found  in  feveral  names  or  words. 

PROSOPOPOEIA,  a  figure  in  rhetoric,  whereby  we  raife  qua¬ 
lities,  or  things  inanimate,  into  perfons  : 

Profopopceta  a  new  perfon  feigns, 

And  to  inanimates  fpeech  and  reafon  deigns. 

This  figure  is  divided  into  two  parts:  1.  when  good  and  bad 
qualities,  accidents,  and  things  inanimate  are  introduced  as  living 
and  rational  beings :  e.  gr. 

- “  Now  gentle  gales, 

Fanning  their  odoriferous  wings,  difpenfe 

Native  perfumes  ;  and  vvhifper  whence  they  ftole 

Thofe  balmy  fpoils.”  Milton. 

The  fecond  part  of  this  figure  is  when  we  give  a  voice  to  inani¬ 
mate  things,  and  make  rocks,  woods,  rivers,  buildings,  &c.  exprefs 
the  paftions  of  rational  creatures  :  e.  gr.  “  The  very  (tones  of  the 
ftreet  fpeak  your  wickednefs.”  “  The  mountains  clap  their  hands, 
and  the  hills  ling  for  joy.” 

PROSTATE,  in  anatomy,  a  gland  generally  fuppofed  to  be 
two  feparate  bodies,  though  in  reality  but  one,  of  a  roundifh  or 
fomewhat  heart-fafhioned  fhape,  fituated  juft  before  the  neck  of  the 
bladder,  and  furrounding  the  beginning  of  the  urethra.  See  Plate 
80,  fg.  8,  lit.  p ;  fg.  15,  lift.  cc. 

PKOSTHAPH/ERliSIS,  (of  ante,  fuper,  and  atpcupirts, 

ademptio,)  in  aftronomy,  the  difference  between  the  true  and  mean 
motion,  or  true  and  mean  place  of  a  planet ;  called  alfo  equation 
of  the  orbit ,  or  of  the  center,  and  fimply  the  equation. 

Prof  haphar efs  amounts  to  the  difference  between  the  mean  and 
equated  anomaly.  Thus,  fuppofe  the  circle  ALMPNR  [Plate 
iD4,  fig.  51,)  the  orbit  of  the  earth,  furrounded  by  the  ecliptic  y', 
25 ,  —  >  &c.  and  fuppofe  S  the  fun,  and  the  earth  in  R,  the  mean 
anomaly  will  be  the  arc  APR,  or,  carting  away  the  femicircle,  the 
arc  PR,  or  the  angle  PCR:  and  the  true  anomaly,  rejecting  the 
femicircle,  will  be  PSR,  which  is  equal  to  PCR,  and  CRS:  if 
then  to  the  mean  anomaly  we  add  the  angle  CRS,  we  (hall  have  the 
true  anomaly  PSR,  and  the  earth’s  place,  in  the  ecliptic.  And 
here  the  angle  C  L  S,  or  C  R  S,  is  called  th cprojlhaphcerefis  or  equa¬ 
tion,  by  reafon  it  is  fometimes  to  be  added,  and  fometimes  to  be 
fubtradted  from  the  mean  motion,  that  we  may  have  the  true  motion 
or  place  of  the  earth. 

PROSTHESIS,  in  grammar,  is  a  fpecies  of  metaplafnt. 

Profihefis  to  the  front  of  words  doth  add 
Letters  or  fyllables  they  never  had. 

E.  g.  gnavus  for  navus  ;  yclad  in  armour,  for  clad ;  begirt  for  girt 
with  a  fword. 

PROSYLLOGISM,  profyllogifrnus,  is  ufed,  by  fome  fchool- 
writers,  for  a  reafon  or  argument,  compofed  of  two  fyllogifms,  and 
produced  to  {Lengthen  or  confirm  one  of  the  premifes  of  a  fyllogifm. 

PROTASIS,  in  ancient  drama,  the  introdudlion  of  the  play,  which 
explains  the  argument:  a  maxim,  a  propofition,  Sec. 

PROTECTOR,  a  perfon  who  undertakes  to  fhelter  and  defend 
the  weak,  helplefs,  and  diftrefled.  Every  catholic  nation,  and  every 
religious  order,  has  a  protestor,  who  is  a  cardinal,  reiiding  at  the  court 
of  Rome. 

Protector  is  alfo  fometimes  ufed  for  a  regent  of  a  kingdom, 
made  choice  ot  to  govern  it  during  the  minority  of  a  prince.  Oliver 
Cromwell  affiimed  the  title  and  quality  of  lord  protestor  of  the  com¬ 
monwealth  of  England. 

PROTEST,  in  law,  is  a  call  of  witnefs,  or  an  open  affirma¬ 
tion  that  a  perfon  does,  either  not  at  all,  or  but  conditionally  yield 
his  confent  to  any  a£f,  or  to  the  proceeding  of  any  judge  in  a  court 
in  which  hisjurifdidtion  is  doubtful;  or  to  anfwer  upon  his  oath 
farther  than  he  is  bound  by  law. 

Any  of  the  lords  in  parliament  have  a  right  to  protefi  their  difient 
to  any  bill  parted  by  a  majority;  which  protefi  is  entered  in  form. 
This  is  fa  id  to  be  a  very  ancient  privilege.  The  commons  have  no 
right  to  protefi. 

Protest,  in  commerce.  See  the  article  Commercial  Law. 

PROTESTANT,  a  name  firft  given  in  Germany  to  thofe  who 
adhered  to  the  dodtrine  of  Luther;  becaufe,  in  1529,  they  protefted 
againlt  a  decree  of  the  emperor  Charles  V.  and  the  diet  of  Spires; 
declaring  that  they  would  appeal  to  a  general  council.  The  name 
has  alfo  been  given  to  thofe  of  the  fentiments  of  Calvin,  and  is  now 
become  a  common  denomination  for  all  thofe  of  the  reformed 
churches. 

PROTESTATION,  a  folemn  declaration,  made  by  fome  judi¬ 
ciary  add,  or  proceeding,  againft  any  opprefliorr,  violence,  or  iniuf- 
tice  ;  or  againft  the  legality  of  a  fentence,  judgment,  decree,  or  other 
procedure  ;  importing,  that  the  party  is  determined  to  oppofe  it  at 
the  proper  time,  occ.  See  the  article  Protest. 

PROTEUS,  in  mythology,  the  fon  of  Neptune  and  Phoenice, 
or  Oceanus  and  Tethys,  who  was  reputed  one  of  the  gods  ot  the  fea, 
and  fuppofed  capable  of  foretelling  (uture  events,  and  of  transform¬ 
ing  himfelf  into  any  fhape  at  plealure.  Diod.  Siculus  tells  us,  that 
he  was  king  of  Egypt,  about  240  years  after  Moles,  and  fometimes 
ufed  a  lion,  and  fometimes  a  bull  for  his  creft. 
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keeping  a  regifter  of  the  dead,  and  marking  down  all  that  fhould  be 
added  to  that  number. 
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PROTO,  (from  firft,)  a  word  ufed  in  composition  with 

divers  terms  in  our  language,  toexprefs  a  relation  of  priority  ;  as  in 
proto-martyr,  proto-type,  Sec. 

PROTO-MARTYR,  compounded  of  sss^axo;,  firlf,  and  pafrvf, 
vutnefs,  the  firft  martyr,  or  witnefs,  who  fuffered  death  in  tes¬ 
timony  of  the  truth  ;  as  Abel,  improperly  reckoned  fo  by  fome,  in 
the  Old  Teftament ;  and  Sr.  Stephen  in  the  New. 

PROTO-NOTARY,  a  term  which  properly  Signifies  firft  no¬ 
tary,  and  which  was  anciently  the  title  of  the  principal  notaries  of 
the  emperors  of  Constantinople. 

Proto-notary  with  us  is  ufed  for  an  officer  in  the  court  of 
king’s  bench  and  common  pleas  ;  the  former  of  which  courts  has 
one,  and  the  latter  three.  The  proto-notary  of  the  king’s  bench 
records  all  civil  adtions  fued  in  that  court,  as  the  clerk  of  the 
crown-office  does  all  criminal  cafes. 

PROTO-TYPE,  is  the  original  or  model  after  which  a  thing, 
was  formed,  but  chiefly  ufed  for  the  patterns  of  things  to  be  en¬ 
graved,  caft,  See. 

PROTRACTION,  in  furveying,  the  fame  with  plotting.  See 
the  article  Plotting. 

PROTRACTOR,  in  furgery,  a  kind  of  forceps,  fo  called  from 
extrading  foreign  bodies  out  of  wounds. 

Protractor,  in  surveying.  Confult  the  Syftem. 

PROTUBERANCE,  in  anatomy,  an  eminence,  natural  or  pre¬ 
ternatural,  that  proje&s  or  adva^esout  beyond  the  reft. 

PROVEND,  or  Provender,  originally  Signified  a  kind  of  vef- 
fel  containing  the  meafure  of  corn  daily  given  to  a  horfe,  or  other 
beaft  of  labour,  for  his  fubfiftence:  but  it  is  now  ufed  for  all  the  food 
given  to  cattle. 

PROVER,  in  law,  probator,  an  approver,  or  perfon  who,  con- 
feSfing  felony,  appeals,  or  accufes  another  of  the  fame.  He  is  thus 
called,  becaufe  he  muft  prove  what  he  alleges  in  his  appeal ;  which 
proof  was  either  by  battle,  or  by  the  country,  at  his  ele&ion  who  is 
appealed. 

Prover,  among  jewellers,  an  inftrument  by  which  they  examine 
the  fize  and  depth  of  diamonds.  It  is  a  fpring  in  fliape  not  unlike 
a  pair  of  caliber  compaffes,  kept  at  the  proper  diftance  by  means  of 
a  fpring. 

PROVERB,  is  defined,  by  Camden,  a  concife,  witty,  and  wife 
fpeech,  grounded  upon  long  experience ;  and  containing,  for  the 
moft  part,  fome  ufeful  caveat. 

Such  arc,  A  clofe  mouth  catches  no  flies.  A  high  building,  and  a  low 
foundation.  A  carrion  kite  will  never  be  a  good  hawk.  A  jhort  horfe  is 
foon  carried.  A  man  may  love  his  houfe  zvell,  though  he  ride  not  on  the 
ridge.  A  falfe  knave  needs  no  broker.  Better  to  jpare  at  brim,  than  at 
bottom,  &c. 

Book  o/Yv.0  verbs,  a  canonical  book  of  the  Old  Teftament,  con¬ 
taining  a  part  of  the  proverbs  of  Solomon,  the  fon  of  David,  king  of 
Ifrael.  The  firft  twenty-four  chapters  are  acknowleged  to  be  the 
genuine  work  of  that  prince  ;  the  next  five  chapters  are  a  colledtion 
of  feveral  of  his  proverbs,  made  by  the  order  of  king  Hezekiah  ; 
and  the  twolaft  feem  to  have  been  added,  though  belonging  to  dif¬ 
ferent  and  unknown  authors,  Agur  the  fon  of  Jakeh,  and  king  Le¬ 
muel.  In  thisexcellcnt  book  are  contained  rules  for  thecondudt  of 
all  conditions  of  life ;  for  kings,  courtiers,  mafters,  fervants,  fathers, 
mothers,  children,  Sec. 

PROVIDENCE,  the  condudi  and  direction  of  the  feveral  parts 
of  the  univerfe,  by  a  fuperior intelligent  Being. 

The  notion  of  a  providence  is  founded  on  this  fuppofition,  that  the 
Creator  has  not  fo  fixed  and  afeertained  the  laws  of  nature,  nor  fo 
conne&ed  the  chain  of  fecond  caufes,  as  to  leave  the  world  to  itfelf; 
but  that  he  ftill  preferves  the  reins  in  his  own  hands,  and  occafion- 
ally  interpofes,  alters,  inforces,  reltrains,  and  fufpends  thofe  laws 
by  a  particular  interpofition. 

Simplicius  argues  thus  for  a  providence :  If  God  do  not  look  to 
the  affairs  of  the  world,  it  is  either  becaufe  he  cannot  or  will  not ; 
but  the  firft  is  abfurd,  fince  to  govern  cannot  be  difficult,  when  to 
create  was  eafy ;  and  the  latter  is  both  abfurd  and  blafphemous.  See 
the  article  God. 

The  fentiments  of  Cicero  are  likewife  very  precife  and  pertinent 
to  this  purpofe  :  he  thinks  it  impoffible  for  one  who  duly  confiders 
the  innumerable  objefts  of  the  univerfe,  and  their  invariable  order 
and  beauty,  to  entertain  the  lealt  doubt  but  that  there  is  fome 
efficient  caufe  !  Nay,  he  lays  it  down  as  a  fundamental  principle  of 
all  focieties,  that  there  is  a  divine  providence,  which  direfts  all  events, 
obferves  the  aftions  of  mankind,  whether  good  or  bad,  difcerrife’fhe 
very  intention  of  the  heart,  and  will  certainly  make  a  difference  be¬ 
tween  good  men  and  the  wicked. 

PROVINCE,  in  geography,  a  divifion  of  a  kingdom  or  ftate, 
eomprifing  feveral  cities,  towns,  &c.  all  under  the  fame  government, 
and  ufually  diftinguifhed  by  the  extent  either  of  the  civil  cr  eccle- 
fiaftical  jurifdidion. 

PROVISION,  in  thecanon  law,  denotes  the  title  or  inftrument, 
by  virtue  whereof  an  incumbent  holds  a  benefice,  bifhopric,  &c. 

PROVISO,  in  law,  a  condition  inferred  in  a  deed,  upon  the  ob- 
fervance  of  which  the  validity  of  the  deed  depends. 

Provifo,  in  judicial  matters,  is  where  the  plaintiff  defifts  from 
profecuting  an  adtion,  by  bringing  it  to  trial  in  due  time  ;  in  which 
cafe,  the  defendant  may  take  out  a  Venire  facias  to  the  fheriff,  in 
thefe  words  :  Provifo  quod,  See.  to  the  end  that,  if  the  plaintiff  take 
out  any  writ  to  that  purpofe,  the  fheriff  fhall  fummon  but  one  jury 
upon  them  both.  In  which  cafe,  it  is  called  going  to  trial  by  provifo. 

Proviso,  is  alfo  a  fea-term.  A  fhip  is  faid  to  moor  a  provifo, 
when  (he  has  an  anchor  out,  and  alfo  a  hawfer  afhore ;  and  fo  is 
moored  with  her  head  to  the  fhore  with  two  cables  at  leaft. 

PRO\OCATIVE,  a  medicine  which  {Lengthens  nature,  and 
flimuiates  or  incites  to  venery  ;  as  cantharide*,  fatyrion,  Sec. 
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PROVOST,  prapoftus,  an  officer*  whereof  there  are  divers 
kinds  ;  civil,  military,  &c. 

Provost  of  a  city ,  or  town,  is  the  chief  municipal  tfiagiftrafe  in 
feveral  confiderable  trading  cities;  particularly  Edinburgh,  Paris 
and  Lyons  ;  much  the  fame  with  mayor  in  other  places.  The  pro- 
vojl  prefides  at  the  city-courts,  and,  together  with  the  fheriffs,  or  bai, 
lifts,  decides  all  differences  relating  to  trade  and  merchandize.  The 
provofl  of  Edinburgh  has  the  title  of  lord;  the  bailiffs  are  his’depu- 
ties.  He  calls  conventions  of  the  boroughs  by  his  own  milfives. 

Provost  marjhal of  an  army,  is  an  officer  appointed  to  feize  and 
fecure  deferters,  and  all  other  criminals.  He  is  to  hinder  foldiers 
from  pillaging,  to  indidt  offenders,  and  lee  the  fentence  paffed  on 
them  executed.  He  alfo  regulates  the  weights  and  meafures,  and 
the  price  of  provifions,  See.  in  the  army.  For  the  difeharge  of  his 
office,  he  has  a  lieutenant,  a  clerk,  and  a  troop  of  marfha  1-men  on 
horfeback,  as  alfo  an  executioner.  There  is  alfo  a  provofl  marfhal  in 
the  navy,  who  hath  charge  over  prifoners,  See. 

Provost  of  the  mint,  a  particular  judge  inftituted  for  the  appre¬ 
hending  and  profecuting  of  falfe  coiners. 

Provost,  or  prevUt,  in  the  king’s  ftables  ;  his  office  is  to  attend 
at  court,  and  hold  the  king’s  ftirrup  when  he  mounts  his  horfe,  See 

1  here  are  four  provojls  of  this  kind,  each  of  whom  attends  his  turn 
monthly. 

PROW,  prora,  in  navigation,  denotes  the  head  or  fore-part  of 
a  fhip,  particularly  in  a  galley,  being  that  which  is  oppofite  to  the 
poop  or  Item.  In  the  middle  of  the  prow  is  the  beak  that  cuts  the 
water,  on  the  top  of  which  is  commonly  fome  figure  or  hieroglyphic. 

is  Iower  than  poop,  and  contains  fewer  decks. 

.  1  ROXIMITY,  proximitas,  denotes  a  relation  of  nearnefs,  either 
in  refpect  of  place,  blood,  or  alliance. 

PROXY,  procurator ,  a  perfon  who  officiates  as  a  deputy  in  the 
room  of  another.  Among  civilians,  it  alfo  denotes  a  commifiion 
given  to  a  prodtor  by  a  client,  to  manage  a  caufe  in. his  behalf. 
1  rinces  are  ufually  married  by  proxies,  or  reprefentatives.  Peers  are 
allowed  to  give  their  votes  by  proxies. 

PRUDENCE,  in  ethics,  may  be  defined  an  ability  of  judging 
what  is  beft,  in  the  choice  both  of  ends  and  means.  The  idea  of 
prudence '  includes  zuQxXia,  or  due  confultation,  that  is,  concerning 
luch  things  as  demand  confultation,  in  a  right  manner,  and  for  a 
competent  time,  that  the  refolution  taken  up  may  be  neither  too 
precipitate  nor  too  flow  ;  and  amat;,  or  a  faculty  of  difeerning  pro¬ 
per  means  when  they  occur;  and  to  the  perfection  of  prudence,  thefe 
three  things  are  farther  required,  viz.  3»  vothj,  ora  natural  fagacity  • 
ayxtvoa,  prefence  of  mind,  or  a  ready  turn  of  thought ;  e^veio,a,  or 
experience.  The  extremes  of  prudence  are  craft  and  cunning,  on  the 
one  hand  ;  and  folly,  on  the  other. 

PRUNELLA  fal,  in  pharmacy,  a  preparation  of  purified  falt- 
petre,  called  alfo  lapis  prunella,  and  cryftal  mineral.  It  is  done  by 
throwing  the  30th  part  of  it’s  weight  of  flour  of  brimftoneupon  the 
faK-petre,  when  melted  in  a  crucible  over  the  fire,  whereby  fome  of 
the  more  volatile  parts  of  the  falt-petre  are  abforbed.  It  is  given 
to  cool  and  provoke  urine  in  fevers  and  quinfies ;  though  fome 
think  that  falt-petre  purified  three  or  four  times,  would  be  a  bet¬ 
ter  medicine. 

PRUNES,  pruna,  plums  dried  and  baked  in  an  oven,  or  in  the 
fun.  The  prunes  chiefly  ufed  among  us  are  black  and  large,  brought 
from  France,  efpecially  Bourdeaux.  The  French  prunes  and  dam- 
fons  are  the  moft  emollient,  lubricative,  and  laxative ;  they  are 
taken  by  themfelves  for  gently  loofening  the  belly  incoftive  habits, 
and  when  there  is  a  tendency  to  inflammation  ;  decoftibns  of  them 
afford  an  ufeful  bafis  for  laxatives  and  purging  mixtures,  and  the 
pulp  in  fubftance  for  eledtuaries. 

PRUNING,  in  gardening.  Refer  to  the  Syftem,  p.  078 
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PSALM,  a  divine  fong  or  hymn ;  but  chiefly  appropriated  to  thev 
150  pfalms  of  David,  a  canonical  book  of  the 'Old  Teftament. 

Ehe  ancients,  as  St.  Auguftine  obferves,  made  this  difference  be¬ 
tween  a  canticle,  or  fong,  and  a  pfaim,  that  the  former  wasfung  by 
the  voice  alone,  but  the  latter  accompanied  with  a  mufical  inftrument. 

The  divine  authority  of  this  book  of  Pf alms  is  fo  certain  and  evi¬ 
dent,  that  it  was  never  queftioned  in  the  church.  Moft  of  them 
were  compofed  by  David,  as  is  evident  from  the  title  of  them,  and 
from  the  exprefs  teftimony  of  the  New  Teftament  concerning  fome 
of  them  ;  and  that  they  were  all  written  by  the  infpiration  of  God’s 
Spirit  appears  both  from  the  divine  matter  and  frame  of  them,  and 
from  2  Sam.  xxii.  1.  Matt.  xxii.  43,  Sec.  AQls  i.  16,  and  ii.  25.  It 
is  apparent,  that  the  Pfalms  were  not  written  in  the  order  in  which 
they  now  lie,  but  they  were  put  into  this  order  either  by  Ezra,  as 
the  Hebrew  dodtors  affirm,  or  by  fome  other  holy  prophet  or  pro¬ 
phets.  It  is  fufficient  for  us,  that  the  whole  book  is  owned  as  ca¬ 
nonical  by  our  bleffed  Saviour,  Luke  xxiv.  44. 

“  The  book  of  Pfalms ,”  fays  a  modern  divine,  “  is  a  treafury  of 
divine  knowlege.'  It  contains  a  complete  collet-lion  of  facrcd 
hymns,  which  were  compofed  in  praife  of  the  bleffed  J  esus— whofe 
miraculous  birth — whofe  life  and  adtions — fufterings  and  death— 
refurredtion  and  afeenfion — and  inveftiture  and  fupreme  power  on 
the  throne  of  glory — his  gathering  the  church  out  of  all  lands — and 
protecting  it  to  the  end  of  the  world,  againft  it’s  enemies — and  then 
putting  it  in  poffeffion  of  eternal  glory — are  the  fubiedts  here  treat¬ 
ed  of.”  • 

PSALMODY,  the  art  or  adt  of  finging pfalms. 

Pfalmody  was  always  efteemed  a  confiderable  part  of  devotion, 
and  ufually  performed  in  a  ftanding  pofture,  which  was  the  method 
under  the  Old  Teftament :  and  as  to  the  manner  of  pronunciation, 
the  plain  fong  was  fometimes  ufed,  being  a  gentle  infledtionof  the 
voice,  not  much  different  from  reading,  like  the  chant  in  our  ca¬ 
thedrals  ;  at  other  times,  more  artificial  compofuions  were  ufed, 
like  our  anthems^ 
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PSALTER,  the  book  orcolleftion  of  the  pfalmsof  David. 

PSEUDO,  from  \]sEvo(Sh,  a  Greek  term  u fed  in  the  compolition  of 
many  words,  to  denote  falfe  or  fpurious  ;  as  the  pfiudo-acacia,  or  baf- 
tard  acacia  ;  pfeudo -fttmaria,  or  baftard-fumitory  ;  pfeudo- ruta,  or  baf- 
tard-rue,  Sec.  We  alfo  fay,  a  pfcudo-apulUe,  a  falfe  apoflle,&c. 

PSOAS,  in  anatomy,  the  name  of  two  mufcles,  diftinguifhed  by 
the  epithets  magnus  and  parvus.  The  pjoas  magnus  is  one  of  the 
flexor  mufcles  of  the  thigh,  and  arifes  from  the  firft,  fecond,  third, 
and  fourth  vertebrae  of  the  loins.  The  pjoas  parvus  is  one  of  the 
(Uxor  mufcles  of  the  loins,  which  arifes  by  a  (lender  tendon  from  the 
os  pubis,  where  it  is  joined  to  the  ilium ;  and  is  inferted  into  the  fide  of 
the  upper  vertebra  of  the  loins;  it  is  often  wanting,  and  when  found, 
it’s  office  is  to  affift  the  quadratus  in  elevating  the  oifa  innominata, 
efpeciallv  when  we  he  down. 

PSYCHOLOGY,  that  branch  of  anthropology,  which  treats  of 
the  foul,  it’s  faculties,  pafiions,  Sec. 

PSYCHOMANCY,  a  kind  of  divination,  performed  by  raifing 
the  fouls  of  perfons  deceafed. 

PTARMIGAN,  white  game,  and  white  partridge,  the  lagopus  of 
Pliny,  is  a  bird  of  a  pale  brown  or  afh-colour,  elegantly  eroded  or 
mottled  with  fmall  duiky  fpots,  and  bars,  the  head  and  neck  with 
broad  bars  of  black,  rnft-colour,  and  white;  the  wings  are  white,  but 
the  lhafts  of  the  greater  quill-feathers  black ;  and  the  belly  is  white. 
In  the  male,  the  grey  colour  predominates,  except  on  the  head  and 
neck,  where  there  is  a  greater  mixture  of  red,  with  bars  of  white. 
Thefe  birds  are  clothed  with  feathers  to  the  claws,  as  the  hares  are 
with  fur,  which  ferve  to  guard  them  from  the  rigour  of  the  winter ; 
the  nails  are  long,  broad,  and  hollow,  fcooped  oft' at  the  end  exadfly 
like  a  writing  pen,  without  the  flit,  which  enables  them  to  form  a 
lodgment  under  the  fnow,  where  they  lie  in  heaps  to  protect  themfelves 
from  the  cold.  Their  length  is  near  fifteen  inches,  the  extent  twenty- 
three;  and  th.e  weight  nineteen  ounces. 

In  Hudfon’s  Bay,  this  bird  is  called  the  willow-partridge.  They 
gather  together  in  large  flocks  in  the  beginning  of  Odtober,  harbouring 
among  the  willows,  the  tops  of  which  are  their  principal  food.  They 
then  change  to  their  winter  drefs  ;  change  again  in  March,  and 
have  their  complete  fummer  drefs  by  the  latter  end  of  June.  They 
are  fo  very  numerous,  that  10,000  of  them  have  been  killed  in  one 
winter.  . 

PTERYGIUM,  q.  d.  a  little  wing,  a  difeafe  of  the  eye.  It  is 
a  preternatural  membrane,  formed  externally  upon  the  coats  of  the 
eye,  extending  itfelf  over  the  cornea  and  pupil,  and  obftrufting  the 
light.  Sometimes  this  pellicle  or  membrane  appears  red,  and  is  then 
called  pannus.  It  ufually  arifes  in  the  angles  of  the  eye  from  above 
or  below,  extending  itfelf  by  degrees  over  the  pupil.  Sometimes  it 
only  adheres  to  the  cornea  by  a  few  (lender  fibres,  and  fometimes  it 
is  extended  over  the  whole  eye,  and  is  every  where  firmly  and  inti¬ 
mately  attached  to  it ;  and  in  this  cafe  the  cure  is  rendered  very 
difficult. 

If  the  patient’s  conftitution,  or  a  beginning  inflammation  require 
it,  bleeding  and  bliffering  are  proper  in  this  cafe :  and  when  the 
membrane  is  but  thin,  gentle  efcharotics  may  perform  a  cure,  fuch 
as  burnt  alum,  vitriol.  &c.  mixed  into  a  powder  with  fugar,  or  a  fo- 
lution  of  half  a  fcruple  of  white  vitriol  in  two  ounces  of  celandine 
or  other  water.  If  thefe  methods  prove  ineffectual,  the  afliftance  of 
a  furgeon  muff  be  called  in;  who,  feating  the  patient  before  him, 
with  his  head  bent  backwards  upon  his  lap,  while  an  alfiftant  holds 
open  the  eyelids,  takes  hold  of  the  thickeft  or  loofeft  part  of  the 
pellicle  with  a  hook,  and  elevating  it  a  little,  paffes  a  threaded  needle 
through  it ;  and  taking  hold  of  both  ends  of  the  thread,  makes  a 
gentle  elevation  of  it ;  then  feparates  it’s  upper  and  lower  margin 
wfitli  a  lancet,  that  he  may  afterwards  cut  off  the  reft  immediately 
in  a  ftrait  line  near  the  lachrymal  caruncle,  with  a  ftrait  and  fine 
pair  of  feiffars;  then  he  draws  back  the  thread  and  membrane  to¬ 
wards  the  cornea,  and  if  it  adheres  any  where  to  the  eye,  frees  it  by 
degrees  with  the  fcalpel,  or  feiffars,  not  wounding  the  cornea,  nor 
leaving  any  of  the  membrane  behind  to  give  rife  to  a  new  production 
of  it. 

PTERYGOIDiEUS,  in  anatomy,  the  name  of  two  mufcles  of 
the  lower  jaw,  the  one  internal,  and  the  other  external.  The  inter¬ 
nal  pterygoidaus  mufcle  has  it’s  origin  in  the  cavity  of  the  pterygoide 
procefs,  and  it’s  termination  is  in  the  interior  and  lower  fuperficies 
of  the  angle  of  the  jaw.  The  external  pterygoidaus  arifes  from  the 
exterior  lamina  of  the  fame  procefs,  and  terminates  a  little  above  the 
infertion  of  the  other. 

PTISAN,  Ptisana,  orhoan,  in  medicine,  a  cooling  potion  ufually 
made  of  barley  boiled  in  water,  and  fweetened  with  liquorice,  &c. 
To  thefe  are  fometimes  added  the  roots  of  quick-grafs,  and  fometimes 
l'enna,  to  render  it  laxative.  Moll  of  the  decoCtions  of  phyficians  are 
called  ptifans.  Feverifli  patients  are  prohibited  wine,  Sec.  and  reduced 
to  ptifans. 

PUBERTY,  in  the  civil  law,  a  natural  majority,  or  the  age 
wherein  a  perfon  is  allowed  to  contract  marriage.  Boys  arrive  at 
puberty  at  fourteen  years  of  ace,  maids  at  twelve.  Full  puberty  is 
accounted  at  eighteen. 

By  the  law  of  Scotland,  perfons  under  puberty,  or  under  the  years 
of  diferetion,  are  capable  of  committing  the  higher  crimes,  which 
being  contrary  to. the  law  of  nature,  are  obvious.  But  they  are  not 
chargeable  with  fmaller  offences  arifing  from  pofitive  law  or  ftatute. 

PUBES,  the  external  parts  of  the  pudenda,  or  parts  of  generation, 
in  both  fexes.  This,  from  the  age  of  puberty,  is  fuppofed  to  be  co¬ 
vered,  more  or  lefs,  with  hair,  whence  the  name. 

PUBIS  os,  or  OiPectinis,  in  anatomy,  a  bone  of  the  hip,  fituate 
in  the  fore  and  middle  part  of  the  trunk,  and  making  the  lower  and 
inner  part  of  the  os  innominatum.  See  Plate  80,  Jig.  1,  lit.  y ;  fig. 
3,  n.  18;  Plate  s/tf,fig.  7,  n.  19;  fig.  is,  lit.  d. 

It  is  joined  to  the  other  part  by  a  cartilage,  thicker,  but  Ioofer  in 
women  than  men ;  in  the  former  whereof  the  os  pubis  recedes,  or 
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gives  a  little  in  time  of  travail,  to  make  way  for  the  foetus  It  has 
a  Urge  foramen,  which  makes  room  for  the  paffage  of  two  mufcles  of 
tne  tJugh,  befides  a  (inns,  whereby  the  crura!  veins  and  ar'eries  oafs 
to  the  thighs.  See  Plate  147,  fig.  3,  lilt.  S.  $.  1 

The  os  pubis  is  th.e  lealt  of  the  three  portions  of  the  offa  innnmi’ 
nata  ;  the  two  together  form  the  fore-part  of  the  pelvis,  and  anatomitls 
diitmguiffi  in  each,  the  body,  the  angle,  and  the  branch. 

PUBLICAN,  public  anus,  among  the  Romans,  a  perfon  who 
farmed  the  impofts,  taxes,  and  public  revenues. 

he  common  publicans,  the  collectors  or  receivers,  are  fpoken  of 
with  great  contempt  by  heathens,  as  well  as  Jews.  Theocritus  faid 
that  among  the  beafts  of  the  wildernefs,  bears  and  lions  are  the  moft 

city,  the  publican  and  parafite.  The 
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extornon:  lor  having  a  lhare  in  the  farm  of  the  tribute,  they  were 
apt  to  opprefs  the  people  with  illegal  exactions,  to  raife  as  lar^e  a 
fortune  as  they  could  for  themfelves.  Befides,  publicans  were  parti¬ 
cularly  odious  to  the  Jews,  who  looked  upon  them  to  be  the  inftru- 
ments  of  their  fubjeCtion  to  the  Roman  emperors  ;  to  which  they  gene- 
rally  held  it  (infill  for  them  to  fubmit;  fo  that  the  paying  tribute  to 
the  Roman  emperor  they  confidered  as  a  virtual  acknovvlegement  of  his 
lovereignty. 

PUCELAGE,  or  puellage,  the  date  of  virginity. 

PUCERON,  podura,  in  zoology,  a  genus  of  winglefs  infeds  with 
(ewer  than  fix  pair  of  legs.  The  body  is  ffiort  and  roundilh  ;  the  tail 
?.$  crooked  and  forked ;  the  legs  are  three  pairs,  and  ferve  only  for 
walking  ;  and  the  eyes  are  two,  but  each  compofed  of  eight  letter. 

The  puccrons  are  extiemely  numerous,  living  on  the  young  brandies 
of  tiees  and  plants;  and  often  (ound  in  fuch  duffers  as  wholly  to 
cover  them:  they  are  ufually  denominated  from  the  trees  and  places 
where  they  are  found  ;  there  being  fcarce  a  vegetable,  either  in  the 
fields  or  gardens,  that  has  not  a  peculiar  fpecies  of  puceran  to  feed  on 
it’s  juices. 

PUDDENING,  in  a  (hip,  a  thick  wreath  or  circle  of  cordage, 
tapering  from  the  middle  towards  the  ends,  and  faftened  about  the 
main-maft  and  (ore-malt  of  a  (hip,  to  prevent  their  yards  from  falling 
down,  when  the  ropes  by  which  they  .are  ufually  fufpended  are  (Lot 
away  in  battle. 

I  UDENDUM,  a  thing  to  be  afhamed  of:  hence  pudendum  vi¬ 
rile,  pudendum  muliebre,  the  parts  of  generation. 

PUDIANO  verde,  an  American  fifh  of  a  remarkable  colour, 
wholefome,  and  very  well  tailed.  It  is  of  an  oblong  ffiape ;  it's 
ufual  lize  is  about  ten  fingers  long,  and  three  broad  in  the  broadeff 
part;  for  towards  the  tail  it  is  but  about  half  that  breadth.  Sea 
Plate  61,  fig.  40. 

PUERILITY,  in  difeourfe,  is  applied  to  a  thought  which,  being 
too  far  fetched,  becomes  fo  flat  and  infipid  as  to  be  deemed  boyilh. 

PUGPL,  .  in  phyfic,  & c.  a  meafure  of  flowers,  feeds,  or  the  like 
matters,  containing  fo  much  as  may  be  taken  up  between  the  thumb 
and  two  fore-fingers.  It  is  efteemed  the  eightli  part  of  the  manipule 
or  handful. 

PUISNE,  puny,  in  law,  a  younger  child,  born  after  another. 

Three  of  the  judges  of  the  court  of  common  pleas  are  called  puifnc , 
or  inferior,  juftices;  and  alfo  three  of  the  barons  of  the  court  of  ex¬ 
chequer  are  diftinguifhed  by  the  fame  appellation. 

PULMONARY  vejjels,  in  anatomy,  are  thofe  which  carry  the 
blood  irom  the  heart  to  the  lungs,  and  back  again  from  the  lungs  to 
the  heart.  Thefe  are  two  in  number ;  viz.  the  pulmonary  artery  and  vein. 

The  Pulmonary  artby,  which  the  ancients  called  vena  artcriofi * 
the  arterial  vein,  is,  in  reality,  an  artery,  and  is  compofed,  like  the 
reft,  of  feveral  tunics.  It  arifes  from  the  right  ventricle  of  the  heart 
and  divides  into  two  large  branches ;  which,  fubdividing  into  feveral 
fmaller,  diffufe  themfelves  throughout  the  whole  fubftance  of  the  lungs. 
See  Plate  19,  fig.  1,  litt.  dd,  Sic.  b  b.  0 

Pulmonary  ra,  which  the  ancients  called  arteria  venofa,  the 
venous  artery,  conlifts  of  four  membranes  like  the  other  veins.  It  arifes 
in  the  lungs  from  an  infinity  of  little  branches ;  which,  uniting  in  one 
trunk,  open  into  the  left  ventricle  of  the  heart.  See  Plate  iq,  K*.  10 
See  alfo  Heart. 

PULP,  pulpa,  in  fruits,  the  fiefij;  or  that  foft  and  fuccuient  part 
between  the  rind  and  the  nucleus  or  feed. 

Pulp,  in  pharmacy,  denotes  the  foft  part  of  fruits,  roots,  or  other 
bodies,  extracted  by  infufion  or  boiling,  and  palled  through  a  fieve. 

Pulp,  in  medicine,  denotes  the  fatteft,  fulleft,  and  moft  folid  part 
of  the  flefti. 

PULPIT,  a  term  now  reftrained  to  an  elevation,  or  apartment  in 
a  church,  whence  fermons  are  delivered. 


PULSAR  ION,  puljatio,  in  medicines,  the  motion  of  the  pulse, 
or  the  beating  of  an  artery. 

PULSE,  pulfus,  in  the  animal  ceconomy,  denotes  the  beating  or 
throbbing  of  the  heart  and  arteries.  See  Heart  and  Artery. 

With  regard  to  motion,  the  pulfies  are  reckoned  only  four,  great 
and  little,  quick  and  (low.  When  quicknefs  and  greatnefs  are 
joined  together,  it  becomes  violent ;  and  when  it  is  little  and  flow, 
it  is  called  a  weak  ptdfe.  They  are  alfo  faid  to  be  frequent  and  rare, 
equal  and  unequal ;  but  thefe  are  not  the  effential  afteCtions  of  mo¬ 
tion.  Frequency  and  quicknefs  are  often  confounded  with  each 
other.  A  pulfe  is  faid  to  be  hard  or  foft,  with  regard  to  the  artery, 
according  as  it  is  tenfc,  renitent,  and  hard,  or  flaccid,  foft,  and  lax; 
for  the  difpolitions  of  the  arteries  contribute  greatly  to  the  change  of 
the  pulj'e ;  wherefore  it  fometimes  happens,  that  the  pulfe  in  both 
arms  is  not  alike,  which  is  very  common  in  a  hemiplexy.  Add  to 
thefe  a  convuilive  pulfe,  which  docs  not  proceed  frofti  the  blood,  but 
from  the  (late  of  the  artery,  and  is  known  by  a  tremulous  fubfultory 
motion,  and  the  artery  feems  to  be  drawn  upwards:  this,  in  acute 
fevers,  is  the  fign  of  death  ;  and  is  faid  to  be  the  pulfe  in  dying  per¬ 
fons,  which  is  likewife  generally  unequal  and  intermitting.  A  great 
pulfe  fhews  a  more  copious  afflux  of  the  blood  to  the  heart,  and  from 
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thence  into  r it e  arteries  ;  a  little  pu!Je,  the  contrary.  See  the  article 

Circulation.  1 

The  pufes  of  perfons  differ  according  to  the  largenefs  of  thd  heart 
and  veflels,  the  quantity  and  temperies  of  the  blood,  the  elaftic  force 
of  the  canals  ;  as  alfo  with  regard  to  the  fex,  age,  feafon,  air,  mo¬ 
tion,  food,  lleep,  watchings,  and  palfions  of  the  mind.  The  pulfe 
is  larger  and  more  quick  in  men  than  in  women  ;  in  the  bilious  and 
fan^uineo-bilious,  than  in  the  phlegmatic  and  melancholic.  Thofe 
who  are  lean,  with  tenfe  fibres,  and  large  velfels,  have  a  greater  and 
a  ftronger  pul/e,  than  thofe  that  are  o.befe,  with  lax  fibres  2nd  fmall 
velfels';  whqnce  they  are  more  healthy,  robuft,  and  apt  for  labour. 
ln'  children,  th efulje  is  quick  and  foft  ;  in  adults  greater  and  more 
violent.  In  the  old,  it  is  commonly  great,  hard,  and  flow.  La¬ 
bour,  motion,  and  exercifeof  the  body,  increafethe  circulation  of 
the  blood,  the  excretions,  and  particularly  refpiration  ;  reft  renders 
the  circulation  flow  and  weak;  intenfe  fpeaking  increafes  the  circu¬ 
lation,  and  confequently  renders  the pufe large  and  quick.  In  watch¬ 
ing,  the  pufe  is  more  evident ;  in  fleeping  more  flow  and  languid. 
After  drinking  hot  things,  fuch  as  coffee  and  tea,  or  hot  bath-wa¬ 
ters,  as  well  as  after  meals,  the  pulfe  vibrates  more  quick-  But  no¬ 
thing  produces  a  greater  change  in  the  pulfe  than  affedtions  of  the 
mind:  in  terror,  it  is  unequal,  fmall,  and  contracted  ;  in  joy,  fre¬ 
quent  and  great ;  in  anger,  quick  and  hard  ;  infadnefs,  flow,  fmall, 
deep,  and  weak;  and  in  intenfe  ftudy,  languid  and  weak.  With  re¬ 
gard  to  the  air,  when  after  the  predominancy  of  a  weft  or  fouth- 
wind,  it  becomes  north  or  eaft,  the  pufe  is  ftronger  and  larger  ;  as 
alfo  when  the  quicklilver  rifes  in  the  barometer.  But  when  the  at- 
mofphere  is  denfe,  humid,  rainy,  with  a  ftrongfouth  wind  ;  as  alfo 
where  the  life  is  fedentary,  the  Deep  long,  and  the  feafon  autumnal, 
the  pufe  is  languid  and  fmall,  and  the  perfpiration  decreafed.  In 
May  it  is  great,  and  fometimes  violent  ;  in  the  midale  of  fummer, 
quick  but  weak  ;  in  the  autumn,  flow,  foft,  and  weak  ;  in  the  win¬ 
ter,  hard  and  great.  A  draftic  purge  and  an  emetic  render  the  pufe 
hard,  quick,  and  weak,  with  lofs  of  ftrength  ;  chalybeates,  and  the 
bark  render  it  great  and  robuft,  and  the  complexion  lively  ;  volatiles 
amplify  and  increafe  the  pulfe ;  acids  and  nitrous  remedies  refrige¬ 
rate  the  body,  and  appeafe  the  pufe ;  opiates  and  the  like  render  it 
fmall  and  weak,  and  decreafe  the  elafticity  of  the  folids  ;  whereas 
things  abounding  with  a  friendly  fulphur  increafe  the  pufe;  but  poi- 
fons  render  it  fmall,  contraded,  and  hard.  When  the  quantity  of 
the  blood  is  too  great,  bleeding  raifes  the  pufe. 

Pulse  is  alfo  ufed  for  the  ltroke  with  which  any  medium  is  af¬ 
fected  by  the  motionof  light,  found,  &c.  through  it. 

Sir  Ifaac  Newton  demonftrates,  that  the  velocities  of  the  pufes  in 
an  elaftic  fluid  medium  (whofe  elafticity  is  proportionable  to  it’s  den¬ 
fity}  are  in  a  ratio  compounded  of  half  the  ratio  of  the  elaftic  force 
diredly,  and  half  the  ratio  of  the  denfity  inverfely  ;  fo  that  in  a 
medium  whofe  elafticity  is  equal  to  it’s  denfity,  all  pufes  will  be 
equally  fwift. 

Pulse,  legumcn,  a  term  applied  to  all  thofe  grains  or  feeds 
which  are  gathered  with  the  hand,  in  contradiftindion  to  corn,  &c. 
which  are  reaped,  or  mowed :  or  it  is  the  feed  of  the  leguminous 
kind  of  plants,  as  beans,  vetches,  &c.  but  it  is  byfome  ufed  for  ar¬ 
tichokes,  afparagus,  &c. 

PULSION,  the  act  of  driving,  or  impelling  a  thing  forwards. 

PU  LVERIZATION,  the  adt  of  pulverizing,  or  reducing  a  dry 
bodv  into  a  fine  powder  ;  which  is  performed  in  friable  bodies,  by 
pounding  orbeating  them  in  a  mortar,  &c.  but  to  pulverize  mallea¬ 
ble  ones,  other  methods  mull  be  taken.  To  pulverize  lead,  or  tin, 
the  method  is  this :  rub  a  round  wooden  box  all  over  the  infide  with 
chalk  ;  pour  a  little  of  the  melted  metal  nimbly  into  the  box ; 
when,  fhutting  the  lid,  and  fhaking  the  box  brifkly,  the  metal 
will  be  reduced  to  powder.  See  the  article  Granulation. 

PULVIS  fulminans,  a  powder,  fo  called  from  it’s  fmart  and  loud 
explofion,  when  it  begins  to  melt,  after  being  placed  upon  an  iron- 
plate  over  a  gentle  fire.  1 1  is  prepared  thus  :  Take  three  ounces  of 
purified  nitre,  and  one  ounce  of  brimftone,  and  grind  them  well  to¬ 
gether  in  a  mortar  ;  then  putting  a  fmall  quantity,  as  about  half  a 
drachm,  over  the  fire,  in  them'anner  already  mentioned,  it  will  make 
a  great  explofion.  The  more  philofophical  way  of  accounting  for 
this  effedlofthe  pulvis fulminans  is,  according  to  Dr.  Shaw,  by  fup- 
pofing  that  the  acid  fpirits  of  the  nitre  and  fulphur,  being  loofened  by 
the  heat,  rulh  towards  one  another,  and  towards  the  fait  of  tartar, 
with  lo  great  a  violence,  as,  by  the  lhock,  at  once  to  turn  the  whole 
Into  vapour  and  fmoke.  See  the  article  Fulminans  pulvis. 

PUMICE,  a  flag  or  cinder  of  fume  fulfil,  originally  bearing 
another  form,  and  only  reduced  to  this  ftate  by  the  adtion  of  the  fire, 
though  generally  ranked  by  authors  among  the  native  ftones.  It  is 
a  lax  and  fpongy  matter,  frequently  of  an  obfeure,  ftriated  texture, 
in  many  parts,  and  always  very  cavernous  and  full  of  holes  ;  it  is 
hard  and  harfti  to  the  touch,  but  much  lighter  than  any  other  body 
that  comes  under  the  clafs  of  ftones.  It  is  found  in  mafles  of  dif¬ 
ferent  fizes,  and  of  a  perfectly  irregular  lhape,  from  the  bignefs  of 
a  pigeon’s  egg  to  that  of  a  bulhel.  We  have  it  from  many  parts  of 
the  world,  but  particularly  about  the  burning  mountains,  ./Etna, 
Vefuvius,  and  Hecla,  by  whofe  eruptions  it  is  thrown  up  in  vail 
abundance  ;  and  being  by  it’s  lightnefs  fupported  in  the  air,  is  car¬ 
ried  into  feas  at  fome  diftance,  by  the  winds,  and  thence  to  diftant 
Ihores.  Pumice  is  ufed  is  a  dentifrice. 

PUMP,  in  hydraulics.  Refer  to  the  Syftem,  p.  1185,  &c. 
and  for /fh-PuMP,  to  the  Syftem  of  Pneumatics,  p.  1606. 

PUMPING,  at  fea,  is  ufually  done  by  fpells,  that  is,  by  relieving 
the  men  with  frelh  ones,  and  counting  how  many  ftrokes  they  pump 
each  watch.  When  all  the  water  is  drawn  out,  and  there  comes  up 
nothing  but  froth  and  wind,  they  fay  the  pump  fucks. 

PUMPKIN,  cucurbita,  a  fpecies  of  gourd  frequently  culti¬ 
vated  bv  the  country  people  in  England,  who  plant  them  upon  their 
tjunghills :  when  the  feafons  are  favourable,  they  will  produce 
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plenty  of  large  fruit;  when  grown  to  maturity,  they  cut  open  a 
hole  on  one  fide,  and  take  the  feeds  out  of  the  pulp  as  clean  as  pof- 
fible,  after  which  they  fill  thefhells  with  apples  diced;  which  they 
mix  with  the  pulp  of  the  fruit,  and  fome  add  a  little  fugar  and  fpice 
to  it  ;  then  bake  it  in  an  oven,  and  eat  it  in  the  fame  manner  as 
baked  apples  ;  but  this  is  a  ftrong  food,  and  only  fit  for  thofe  who 
labour  hard ,  and  can  eafily  digeft  it. 

They  may  be  propagated  by  lowing  their  feeds  in  April  on  a  hot 
bed,  and  conveying  the  plants  to  another  moderate  hot-bed,  where 
they  fhould  be  "brought  up  hardily,  and  have  a  great  deal  of  air  to 
ftrengthen  them  ;  and  when  they  have  got  four  or  five  leaves,  they 
fhould  be  tranlplanted  into  holes  made  upon  an  old  dunghill,  allow¬ 
ing  them  a  great  deal  of  room  to  run. 

PUN,  a  play  of  words,  the  wit  whereof  depends  upon  a  refem- 
blance  between  the  founds  or  fyllables  of  two  words,  which  have 
different,  perhaps  contrary  meanings.  Such  are,  Cane,  dr  cane ,  canc-t- 
Far  mole  mole  molec :  likewife  thofe  of  the  punning  parfon  :  “All 
houfes  are  ale-boufes :  Matrimony  is  made  a  jnatter  of  money:  Some  men’s 
paradife  is  a pair  of dice :  Was  it  loin  the  days  of  Floah  ?  Ah  'No  /” 

PUNCH,  an  inftrument  of  iron  or  fteel,  ufed  in  feveral  arts,  for 
the  piercing  or  damping  holes  in  plates  of  metal,  &c.  being  fo  con¬ 
trived  as  not  only  to  perforate,  but  to  cut  out  and  take  wav  the 
piece.  The  punch  is  a  principal  inftrument  of  the  metal- button- 
makers,  wafer-makers,  patch-makers,  (hoe-makers,  &c. 

Punch  horfe ,  is  a  well-fet;  well-knit  horfe,  fhort-backed  and 
thick-fhouldered,  with  a  broad  neck,  and  well  lined  with  Belli. 

Punch  is  alfo  a  name  of  a  fort  of  compound  .drink  frequent  in 
England,  and  particularly  about  the  maritime  parts  thereof.  It’s 
bafis  is  fpring-water,  which  being  rendered  cooler,  brifkqr,  and  more 
acid,  with  lemon-juice,  and  fweetened  again  to  the  palate  with  fine 
fugar,  makes  what  they  call  jherbet  ;  to  which  a  proper  quantity  of 
a  fpirituous  liquor,  as  brandy,  rum>  or  arrac,  being  fuperadded,  the 
liquor  commences  punch.  Several  authors  condemn  the  ufe  of  punch, 
as  prejudicial  to  the  brain,  and  nervous  fyftem.  Dr.  Cheyne  infills, 
that  there  is  but  one  wholfome  ingredient  in  it,  viz.  the  mere  water. 

The  proportions  of  the  ingredients  are  various.  Some,  inftead  of 
lemon-juice,  ufe  lime  juice,  which  makes  what  they  cz\[  punch- 
royal:  this  is  found  lefs  liable  to  affeft  the  head,  as  well  as  more 
grateful  to  the  ftomach.  Some  alfo  make  milk  punch ,  by  adding 
near  as  much  milk  to  the  (herbetas  there  is  water,  which  tempers 
the  acrimony  of  the  lemon.  Others  prefer  tea  punch,  made  of  green 
tea  inftead  of  water,  and  drank  hot.  What  they  call  punch  for  cham¬ 
ber-maids  is  made  wdthout  water,  of  lime-juice,  fharpened  with 
a  little  orange  and  lemon-juice  ;  twice  as  much  white-wine  as  lime- 
juice,  and  four  times  as  much  brandy,  with  fugar. 

PUNCHEON ,  Punchin,  or  Punchi.on,  a  little  block  or  piece 
of  fteel,  on  one  end  whereof  is  fome  figure,  letter,  or  mark,  engraven 
either  in  creux  or  relievo,  impreflions  whereof  are  taken  on  metal, 
or  fome  other  matter,  by  ftriking  it  with  a  hammer  on  the  end  not 
engraved.  There  are  various  kinds  of  thef e puncheons  ufed  in  the  me¬ 
chanical  arts ;  fuch  arethofeof  the  goldfmiths,  cutlers,  pewterers,&c. 

The. puncheon,  in  coining,  is  a  piece  of  iron  fteeled,  whereon  the 
engraver  has  cut  in  relievo  the  feveral  figures,  arms,  effigy,  inferip- 
tion,  &c.  that  are  to  be  in  the  matrices,  wherewith  the  fpecies  are 
to  be  marked. 

Puncheon  is  alfo  ufed  for  feveral  iron  tools  of  variouslizes  and 
figures,  ufed  by  the  engravers  in  creux  on  metals. 

Puncheon  is  alfo  a  common  name  for  all  thofe  iron  inftruments 
ufed  by  ftone-cutters,  fculptors,  blackfmiths,  &c.  for  the  cutting, 
ineiding,  or  piercing  their  feveral  matters.  ;  < 

Puncheon,  in  carpentry,  is  a  piece  of  timber  placed  upright 
between  two  polls,  whofe  bearing  is  too  great,  ferving,  together 
with  them,  to  fuftain  fome  large  weights. 

This  term  is  alfo  ufed  for  a  piece  of  timber  called  upright,  under 
the  ridge  of  a  building,  wherein  the  little  forces,  &c.  are  joined. 

Puncheon  is  alfo  ufed  for  the  arbor  or  principal  part  of  a  ma¬ 
chine,  whereon  it  turns  vertically,  as  that  of  a  crane,  &c. 

Puncheon  is  alfo  a  meafure  for  liquids,  containing  an  hoglhead 
and  one  third,  or  eighty-four  gallons.  ...j 

Puncheons,  in  printing,  are  thofe  ufed  in  ftamping  the  ma¬ 
trices,  wherein  the  types  of  printing  chara&ers  are  call.  See  the 
article  Letter  Foundery. 

PUNCTUATED hyperbola,  is  that  whofe  oval  conjugate  is  infi¬ 
nitely  fmall,  i.  e.  a  point. 

PUNCTUATION,  in  grammar,  the  art  of  pointing;  or  of  di¬ 
viding  a  difeourfe  into  periods,  and  members  of  periods,  by  points 
exprefling  the  pauses  to  be  made  in  the  reading  thereof ;  and  ne- 
ceffary  both  for  underftanding  and  pronouncing  it.  See  Point. 

PUNC  I  UM,  in  geometry,  &c.  See  the  article  Point, 

PUNCTURE,  any  wound  made  by  a  fliarp-pointed  inftrument. 

The  moft  fimple  wounds  are  thofe  which  are  made  by  punSlure , 
or  ftabbing  on  the  external  parts,  and  not  penetrating  to  a  very  great 
depth.  In  thefe  wounds,  after  the  blood  has  been  flopped  at  the 
firll  dreffing,  by  the  application  of  dry  lint,  the  common  digeftive, 
or  linimentum  Arced,  is  to  be  fpread  upon  a  pledgit,  and  applied  once 
every  day  ;  or  if  the  difeharge  is  but  fmall,  everv  other  day,  covering 
the  dreffings  with  a  plaifter  and  comprefs,  and  fecuring  the  whole 
with  a  proper  bandage.  The  firll  dreffings  that  have  been  applied, 
efpecially  when  there  has  been  a  flux  of  blood,  (liould  by  no  means 
be  removed  forcibly  ;  but  be  left  till  they  will  fall  of  themfelves, 
which  they  will  do  after  a  fuppuration  is  formed  :  and  by  this  cau¬ 
tion,  much  pain,  and,  perhaps,  a  frelh  haemorrhage,  are  avoided. 

PUNISHMENT,  in  law,  the  penalty  which  a  perfon  incurs  on 
the  breach  or  tranfgrelfionof  any  law. 

PUPIL,  in  the  civil  law,  a  boy  or  girl  not  yet  arrived  at  the  age 
of  puberty,  i.  e.  the  boy  under  14  years,  the  girl  under  12.  Pupil 
is  alfo  ufed  in  univerfities,  &c.  for  a  youth  under  the  education  or 
difcipline  of  any  perform 
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Pupil,  papilla,  in  anatomy,  a  little  aperture  in  the  middle  of  the 
uvCa  and  iris  of  the  eye,  through  which  the  rays  of  light  pafs  to  the 
cryllalline,  in  order  to  be  painted  on  the  retina,  and  caufe  vifion. 

There  is  a  difeafe  of  the  eye  called  a  contraction  of  the  pupil, 
whcfbin  there  is  fuch  a  total  or  clofe  contraction  of  that  part,  that  it 
will  not  tranfmit  light  enough  to  the  bottom  of  the  eye,  to  enable 
the  patient  to  fee  objeCts  diltinftly  ;  fomctimes  this  difordcr  is  from 
infancy,  and  fomctimes  it  arifes  from  an  intenfe  inflammation  of  the 
eve.  The  cure  of  this  is  extremely  difficult ;  but  Mr.  Chefelden 
has  invented  a  method  which  has  often  proved  very  fuccefsful 
in  his  attempts  to  relieve  it.  The  method  is  this :  the  eye-lids  be¬ 
ing  held  open  by  a  fpeculutn  oculi,  he  takes  a  narrow  (ingle  edged 
fcalpel,  or  needle,  almofl  like  that  ufed  in  couching  for  the  cataraft, 
and  pafling  it  through  the  fclerotica,  as  in  couching,  he  afterwards 
thrufts  it  forward  through  the  uvea  or  iris,  and  in  extrading  cuts 
it  open  through  the  iris.  See  the  article  Couching. 

PURCHASE,  in  law,  the  buying  or  acquiring  of  lands,  &c.  with 
money,  by  deed  or  agreement,  and  not  by  defccnt  or  right  of  inheri¬ 
tance.  Purchafers  of  lands  are  to  take  account  of  all  things  therein  : 
there  are.  however,  feveral  llatutes  to  guard  againti  fraudulent  in¬ 
cumbrances.  The  court  of  chancery  will  relieve  thepurchaferof  a 
term  againlt  a  title  that  lay  dormant,  where  money  has  been  laid 
out  on  improvements. 

Purchase,  in  the  fea-language,  is  the  fame  as  drawn  in  ;  thus, 
when  they  fay  the  capftan  purchafes  apace,  they  only  mean  it  draws 
in  the  cable  apace. 

PURFLEW,  a  term  in  heraldry,  exprefling  ermins,  peans,  or 
any  of  the  turs,  when  they  compofe  a  bordure  round  a  coat  of  arms : 
thus  they  fay,  he  beareth  gules  a  bordure,  purflew ,  vairy  :  meaning 
that  the  bordure  is  vairy. 

PURGATION,  the  art  of  purging,  fcouring,  or  purifying  a 
thin»,  by  feparating  or  carrying  off  any  impurities  found  therein. 

In  medicine,  purgation  is  an  excretory  motion  aiding  from  a  quick 
and  orderly  contradtion  of  thefielhv  fibres  of  the  flomach  and  iritef- 
tines  whereby  the  chyle,  corrupted  humors,  and  excrements  lodged 
therein,  are  protruded  further  and  further,  and  at  length  quite  ex¬ 
cluded  the  body  by  (tool. 

Purgation,  in  law,  is  the  clearing  one’s  felf  of  a  crime, 
■whereof  publicly  fufpefted  or  accufed  before  a  judge,  called  alio 

judicium  Der.  1 

Purgation,  canonical ,  is  that  prefcribed  in  the  canon-law,  the 
form  whereof,  obtaining  in  the  fpiritual  court,  is,  that  the  party 
fhali  take  his  oath  he  is  clear  of  the  fait  objected  ;  and  bring  fo  many 
of  his  honeft  neighbours,  not  above  twel  ve,  as  the  court  (hall  aflign 
him,  to  fwear,  ontheir  confcRnce's,  that  they  believe  he  fwears truly. 

Purgation,  in  rhetoric,  is  ufed  for  that  kind  of  defenc  which 
takes  place  when  the  accufed  perfon  owns  the  faft,  but  denies  that 
he  did  it  with  deftgn,  or  with  any  bad  imention. 

PURGATIVES,  or  purging  medicine;,  are  medicaments,  which 
evacuate  the  impurities  of  'the' 'body  by  (fool,  called  alfo  cathartics. 

The  firft  purge  on  record  is,  Mela/n'pus’s  giving  hellebore  to  the 

daughter  of  the  king  of  Argos.  j  1  ■' 

Purging  medicines  are  thofe  that  facilitate,  or  increafe  the  natural 
difeharge  of  the  alvine  fasces.  Thofe  which  facilitate  the  natural 
difeharge  are  called  lenients,  laxatives,  or  foluriVes,  and  by  the 
Greeks  eccoprotics  ;  their  aftion  is  from  a  fine  faline  ftimulant  qua¬ 
lity,  which  is  loon  loft  in  boiling.  When  thefe  medicines  increafe 
the  natural  difeharges,  they  are  called  purgatives,  or  cathartics,  &c. 
They  are  of  different  degrees  of  lfrength  and  adtion  :  the  more 
rugged  are  called  draftic. 

Eccoprotics  are  fuch  as  give  no  difturbance  to  the  body,  and  expel 
but  little  from  it ;  of  this  kind  are  foft  oils,  or  they  arc  fuch  as  are 
now  called  lenitives,  but  by  the  ancients  w'ere  called  minoratives  ; 
they  do  not  evacuate  much  fasces  at  once,  but  by  degrees  :  of  this 
fort  is  the  ol.  ricini,  which,  whilft  it  ftimulates,  it  alfo  lubricates, 
and  it’s  confidence  is  fuch  as  hinders  it’s  eafy  paffage  into  the  lafteals. 

Draftic  purges  aft  by  a  fine  eauftic  inflammatory  fait,  which  ope¬ 
rates  much  in  the  fame  manner  as  poifons  do.  1  he  relinous  extrafts 
of  purgin'?  vegetables  caufc  vomiting,  convulfions,  and  death;  and, 
on  opening  the  ftomach  and  bowels  after  their  ufe,  they  are  found 
inflamed,  and  marked  with  red  fpots,  as  when  arfenic  is  taken. 

Eccoprotics  fhould  be  ufed  in  cafe  of  coftivenefs  ;  when  women 
are  pregnant ;  and,  in  all  very  irritable  habits,  for  in  general  purges 
are  unfriendly  to  the  ftomach,  and  to  thofe  whofe  nervous  (yftem  is 
fubjeft  to  difordcrly  motions.  But  in  dropfies,  and  when  there  is  a 
torpid  date  of  the  internal  fibres,  draftic  purges  are  nece.lfary  ;  they 
fhould  be  confined  to  the  hydropic,  lethargic,  paralytic,  apoplectic, 

and  fuch  like.  ,  .  r  c  ,  - 

Purgatives  are  excellent  alteratives.  In  order  to  their  u.efulnefs 
when  given  in  this  character,  let  fuch  a  quantity  as  would  fuffice  for 
a  purging  dofe,  be  divided  into  lefler  dofes  :  all  which  mult  be  taken 
at  proper  periods,  in  the  fpace  of  twenty-four  hours. 

Diluting  drinks  are  taken  during  the  operation  of  purging  medt- 
cines,  to  aflift  the  increafedfecretion  of  the  inteflinal  juice,  in  waffl¬ 
ing  off  the  ftimulus,  alfo  to  foften  the  faeces. 

Ouincy  has  made  fome  improvements  in  the  doftrine  of  purging 
medicines,  their  nature,  manner  of  aftion,  effefts,  and  analogy  with 
other  medicines  ;  with  the  circumftances  of  their  preparation,  ma¬ 
nagement,  &c.  Thefe  are,  in  fubftance,  as  follow  : 

i  That  all  thofe  parts  of  an  animal  body,  which  are  vafcular,  or 
through  which  any  fluid  paffes  from  the  inteftines  to  the  minuted 
fibre,  are  the  feat  of  the  operation  of  medicines.  2.  1  hat  this  whole 
courfe  of  circulation,  or  animal  motion,  is  naturally  diftmgu.fhed 
into  three  different  ftages,  by  the  different  capacities  of  the  veflels 
and  motions  of  their  contents,  each  having  it  s  proper  outlet ;  and 
that  thefe  are  the  feat  of  the  three  concoftionsio  often  mentioned 
bv  phyfical  writers  :  the  firft  being  the  ftomach  and  bowels,  and 
having  the  anus  for  it’s  emun£tory :  the  fecond,  all  that  fpace  within 


the  blood’s  motion,  fo  far  as  it  retains  it’s  red  colour,  having  the 
kidneys  ;  and  the  third,  all  beyond  that  circuit,  having  the  fkin  for 
an  excretory  organ.  3.  That  every  medicine  which  caufes  evacua¬ 
tion,  is,  in  fome  fenfe,  a  purge.  4.  That  every  purge  operates  ei¬ 
ther  as  a  diffolvent,  by  fufing  the  juices,  and  increaling  the  quantity 
fit  for  expulfion  ;  or,  as  a  ftimulus,  by  accelerating  their  motions,  fo 
as  to  bring  the  matter  fit  for  expulfion  oftencr  to  the  feerctorv  outlet, 
or  both.  Thefe  poftulata  are  only  premifed,  in  order  to  prove  this 
grand  propofirion,  that  a  change  in  the  bulks,  figures,  and  motions, 
of  the  component  parts  of  a  purgiitg  medicine,  will  change  the  feat 
of  it’s  operation,  and  fit  it  for  exertion  in  the  larger  or  fmallcr 
velfcls,  as  thofe  mechanical  affeftions  are  intended  or  remitted. 

PURGATORY,  in  the  Rornifh  church,  a  place  where  the  juft 
are  fuppofed  to- fuffer  the  pains  due  to  fins  not  meriting  damnation, 
for  which  they  have  not  fatisfied  in  this  world.  It  is  by  the  mercy 
of  God,  the  indulgence  of  the  church,  and  the  prayers  of  the  faith¬ 
ful,  that  people  are  fuppofed  to  be  delivered  out  of  purgatory. 

T  his  doftrine  of  purgatory,  which  fome  derive  from  the  Platonic 
fancies  of  Origen,  the  Montanifm  of  Tertuilian,  pretended  vifions, 
and  Pagan  ftories,  rhetorical  flouriflies,  and  doubtf  ul  expreflions  of 
the  later  fathers,  and  in  which  we  may  difeern  an  obvious  refem- 
blance  to  the  famous  pagan  doftrine,  concerning  the  purification  of 
depam-4  fouls,  by  means  of  a  certain  kind  of  fire,  was  partly  intro¬ 
duced,  at  leaft  in  the  fpiritof  it,  towards  the  clofe  of  the  fifth  cen¬ 
tury,  and  by  Gregory  the  Great  in  the  fixth  century;  but  it  was 
not,  however,  pofitively  affirmed  till  about  the  year  1140,  nor 
made  an  article  of  faith  till  the  council  of  Trent. 

Broughton  has  endeavoured  to  prove,  that  this  notion  has  been 
held  by  Pagans,  Jews,  and  Mahometans,  as  well  as  Chriftians. 
The  doftrine  of  purgatory  has  been  a  very  lucrative  article  to  the 
clergy  of  the  Romilh  church,  who  are  very  liberally  paid  for  maffes 
and  prayers  for  the  fouls  of  the  deceafed.  We  arc  told  by  fome  of 
their  doftors,  that  purgatory  is  a  fubterraneous  place,  fituated  over 
the  hell  of  the  damned,  w»here  fuch  fouls  as  have  not  yet  made  fatis- 
faftion  to  divine  juftice  for  their  fins,  are  purged  by  fire,  after  a 
wonderful  and  incomprehenfible  manner:  and  here  they  are  purified 
from  thofe  dregs  which  hinder  them  from  entering  into  their  eternal 
country,  as  the  cateehifm  of  the  council  of  Trent  exprefles  it. 

PURIFICATION,  in  chemiftry,  the  aft  of  purifying  or  refining 
natural  bodies,  by  feparating  the  faeces  and  impurities  from  them. 
See  ihc  article  Refining,  &c. 

Pukificati O'N ,  in  matters  of  religion,  denotes  an  offering  made 
the  prielt  by  women  riling  out  of  child-bed,  before  they  are  re-ad¬ 
mitted  into  the  church. 

By  the  law  ofMofes,  a  woman,  after  bringing  forth  a  male  child, 
was  unclean  forty  days  ;  after  a  female,  eighty  days:  during  which 
time,  (he  was  not  to  touch  any  thing  holy,  nor  to  go  near  the  tem¬ 
ple,  but  was  to  continue  within  doors,  feparate  from  all  company, 
and  commerce  of  others.  Tnis  term  expired,  {lie  was  to  prefent 
herfelf  at  tne  temple,  and  at  the  door  of  the  tabernacle,  to  offer  a 
lamb,  as  an  holocauft,  and  a  pigeon  or  turtle ;  which  the  prieffc 
taking,  offered  to  God,  and  prayedfor  her,  thatfhe  might  b  epunfed. 
This  ceremony  confifted  of  two  things,  an  holocauft,  and  a  facri- 
fice  of  expiation. 

The  hoiy  Virgin,  though,  according  to  the  fathers,  exempt  from 
the  terms  of  tiie  law,  yet  complied  therewith,  and,  at  the  time  pre¬ 
fcribed,  went  to  the  temple,  and  accomplifhed  the  law:  in  com¬ 
memoration  whereof,  the  church  yearly  folemnizes  the  feaft  of  the 
Purification  of  the  Virgin,  on  the  fecond  of  February  ;  called  alfo 
the  feajl  of  Candlemas. 

PURIM,  or  the  Feajl  of  Lots,  a  folemn  feftival  of  the  Jews,  in- 
ftituted  in  memory  of  the  deliverance  they  received,,  by  means  of 
Mordecai  and  Efther,  from  Haman’s  wicked  attempt  todeftroy  them. 

The  Jews  celebrate  this  feaft  wuth  all  manner  of  rejoicing,  mirth, 
and  jollity  ;  indulging  themfelves  in  every  kind  of  luxury,  efpecially 
in  drinking  wine  even  to  drunkennefs,  which  they  confider  as  part 
of  the  duty  of  the  folemnity;  becaufe  it  was  by  means  of  the  wine 
banquet  (they  fay)  that  Efther  made  the  king’s  heart  merry,  and 
brought  him  into  that  good  humouf,  which  inclined  him  to  grant 
the  requeft  prefented  by  her  for  their  deliverance  ;  and,  therefore, 
they  think  they  ought  alfo  to  make  their  hearts  merry,  when  they 
celebrate  the  commemoration  of  it.  During  this  feltival  the  book 
of  Efther  is  folemnly  read  in  all  their  fynagogues  from  the  beginning 
to  the  end,  at  which  they  are  all  to  be  prefent,  men,  women,  chil¬ 
dren,  and  fervants,  becaufe  all  (hared  in  the  benefit  of  the  deliver¬ 
ance  which  Efther  obtained  for  them.  And  as  often  as  the  name  of 
Haman  occurs  in  the  reading  of  this  book,  the  cuftom  is,  for  all  to 
clap  with  their  hands,  and  ftamp  with  their  feet,  and  cry  out,  Let 
his  memory  perifti. 

PURITANS,  a  name  formerly  given  in  derifion  to  the  diflenters 
from  the  church  of  England,  on  account  of  their  profeffing  to  follow 
the  pure  word  of  God,  in  oppofition  to  all  traditions  and  human 
conftitutions. 

The  Puritans  were.fo  denominated  from  their  attempting  a  purer 
form  of  worlhip  and  difeipline  than  had  yet  been  eftablithed  ;  and 
whofe  fentiments  in  many  points  were  agreeable  to  thofe  maintained 
by  John  Wickliffe,  the  firft  reformer.  For  they  agreed  with  him  in 
opinion,  that  in  the  facrament  of  orders  there  ought  to  be  but  two 
degrees,  prefbyters  or  bilhops,  and  deacons  ;  that  all  human  tradi¬ 
tions  are  fuperfluous  and  linful ;  that  we  mud  praftife  and  teach 
only  the  laws  of  Thrift ;  that  myftical  and  fignificant  ceremonies  in 
religious  worfhip  are  unlawful ;  and  that  to  relfrain  men  to  a  pre¬ 
fcribed  form  of  prayer,  is  contrary  to  the  liberty  God  has  granted 
them.  They  affirmed  the  pope  to  be  aniichrifl,  the  church  of  Rome 
to  be  no  true  church,  and  all  her  miniftrations  to  be  fuperftitious 
and  idolatrous  ;  they  renounced  her  communion,  and  durft  not  fuf- 
pend  the  validity  of  their  ordinations  uponan  uninterrupted  line  of 
fucccffion  from  the  apuftles  through  her  hands.  They  apprehended 
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the  holy  fcriptures  to  be  a  (landard  of  church  difcipline  as  well  as  of 
do£lrine  ;  at  leall  that  nothing  fhould  be  impofed  as  neceffary  but 
what  was  exprefsly  contained  in,  or  derived  from  them  by  neceffary 
confequer.ee ;  and,  belitles,  they  maintained  that  the  dilcretionary 
power  was  not  lodged  with  the  civil  magiftfcite,  but  with  the  fpiri- 
tual  officers  of  the  church.  . 

Queen  Elizabeth  was  violent  in  her  oppofition  to  the  Puritans 
through  the  whole  courfe  of  her  reign  ;  and  belitles  the  ordinary 
courts  of  the  bilhops,  (he  erected  a  new  tribunal,  called  the  court  of 
high  comtnifiion,  which  fufpended  and  deprived  men  ol  their  livings, 
not  by  the  verdidt  of  twelve  men  upon  oath,  but  by  the  folemn  de¬ 
termination  of  three  commiffioners  of  her  own  nomination,  founded 
not  upon  the  (latute  law  of  the  realm,  but  upon  the  canon-law  ;  and 
inftead  of  producing  witneffes  in  open  court  to  prove  the  charge,  they 
affiumed  a  power  of  adminiilering  an  oath  ex  officio,  whereby  the  pri- 
ibner  was  obliged  to  ani  werall  quellions  the  court  fhould  put  to  him, 
though  ever  fo  prejudicial  to  his  own  defence.  If  he  refilled  to  fwear, 
he  was  imprifoned  for  contempt ;  and  if  he  took  the  oath,  he  was 
convidled  upon  his  own  confeffion. 

During  the  reign  of  James  I.  from  whom  the  Puritans  expedled 
more  indulgent  treatment,  they  were  handled  with  great  feverity,  and 
many  of  them  obliged  to  leave  the  kingdom,  and  retire  to  Holland  ; 
and  from  thence  confiderable  numbers  migrated  to  America,  in  the 
year  1620.  All  were  Puritans,  in  the  eftimation  of  king  James, 
who  adhered  to  the  laws  of  the  land  in  oppofition  to  his  arbitrary  go¬ 
vernment,  though  otherwife  ever  fo  good  churchmen.  Thcfe  were 
called  Puritans  in  the  flute ;  and  thofe  who  fcrupled  the  ceremonies, 
and  adhered  to  the  dodtrines  of  Calvin,  were  Church  Puritans,  who, 
though  comparatively  few,  yet  being  joined  by  thofe  of  the  other 
clafs,  became  the  majority  of  the  nation. 

After  the  reftoration  of  Charles  II.  in  the  year  1662,  the  name  of 
Puritans,  fays  Bifhop  Burnet,  was  changed  into  that  of  Proteflant 
non-conformists,  who  were  fubdivided  into  Presbyterians, 
Independents,  Anabaptists,  and  Quakers.  At  this  time  a 
public  law,  called  the  Adi  of  Uniformity,  was  enabled,  by  which  all 
who  refufed  to  obferve  the  rites,  and  fubferibe  the  dodfrines,  of  the 
church  of  England,  were  intirely  excluded  from  it’s  communion. 
Erom  this  period  until  the  reign  of  king  William  III.  the  Non-con- 
formfis  were  in  a  precarious  and  changing  fituation,  fometimes  in¬ 
volved  in  calamity  and  trouble,  and  at  other  times  enjoying  fome 
intervals  of  tranquillity  and  certain  gleams  of  hope,  according  to  the 
varying  fpirit  of  the  court  and  minillry.,  but  never  intirely  free  from 
perplexities  and  fears.  But  in  the  year  1689,  dteir  affairs  took  a 
favourable  turn,  when  a  bill  for  the  toleration  of  all  Proteflant  Dis¬ 
senters  from  the  church  of  England,  except  the  Socinians,  paffed 
in  parliament  almofl  without  oppofition,  and  delivered  them  from  the 
penal  laws  to  which  they  had  been  fubjedled  by  the  adt  of  uniformity, 
and  other  adls  paffed  under  the  defpotic  and  perfecuting  houfe  of  Stuart. 

PURITY,  in  oratory,  is  one  of  the  condiment  parts  of  elegance, 
nnd  denotes  the  choice  of  fuch  words  and  phrafes  as  are  fuited  and 
agreeable  to  the  language  in  which  we  (peak  ;  fo  as  to  avoid  barba- 
rifms  and  folecifms. 

PURLIEU,  purlue,  pourallce,  a  circuit  of  ground  adjoining  to  the 
fored,  and  circumfcribed  with  immoveable  boundaries,  known  only 
by  matter  of  record  ;  which  compafs  of  ground  was  once  a  fored, 
and  afterwards  difafforeded  by  the  perambulations  made  for  fevering 
the  new  fored  from  the  old. 

Purlieu  man,  is  one  who  has  land  within  th c  purlieu  ;  and  is  al¬ 
lowed  or  qualified  to  hunt  or  courfe  within  the  fame,  though  under 
certain  reftridlions,  as  afeertained  by  an  adl  of  parliament  made  in 
king  Charles  lid’s  time.  1 

PURPLE,  a  colour  compofed  of  a  mixture  of  red  and  blue. 

A  beautiful  tranfparent  purple  for  painting,  may  be  made  by  boil¬ 
ing  four  ounces  of  rafped  Bralil-wood  in  a  pint  of  dale  beer,  and  half 
an  ounce  of  logwood,  till  the  liquor  is  heightened  to  the  colour  you 
defire,  which  may  be  known  by  dipping  a  piece  of  paper  in  it.  If 
you  find  it  too  red,  add  a  quarter  of  an  ounce  more  of  logwood, 
which  will  render  it  Hill  deeper,  and  by  this  method  you  may  bring 
it  to  any  degree  of  purple,  by  putting  in  either  more  or  lefs  logwood 
to  the  former  compofimon,  and  fixing  it  with  alutp.  This  will  pro¬ 
duce  fuch  a  clear  purple  as  no  mixture  of  reds  and  blues  will  produce. 
Madam  Mariana  of  Amflerdam,  famous  for  painting  in  miniature, 
nnd  for  her  excellent  manner  of  illuminating  prints,  fays,  that  the 
befl  purple  that  can  be  made,  may  be  compofed  between  the  carmine 
and  indigo;  to  (Lengthen  which,  on  the  red  fide,  you  may  add  lake, 
between  the  lighter  and  darker  part:  and  fo  lake,  when  it  is  ufed  in 
the  fame  way,  on  the  foregoing  purple,  produces  a  very  fine  effedl. 

To  dye  fluffs,  Sec.  a  purple.  Allow  a  fufficient  quantity  of  fair 
water  to  every  pound  of  (luff,  one  pound  of  tartar,  and  two  ounces 
of  alum,  in  which  boil  the  fluff  for  half  an  hour,  then  take  it  out, 
cool  and  rinfe  it ;  after  this,  warm  fome  clean  water,  into  which 
put  three  ounces  of  Brafil  wood;  boil  it  half  an  hour,  and  then 
work  the  (luffs  in  it,  till  they  are  as  red  as  defired  ;  upon  which  take 
them  out,  and  put  into  the  dye  two  ounces  of  pot- afhes  ;  ftir  it  well 
about :  put  in  the  (luff  once  more  ;  roll  it  off  and  on  the  roller,  that 
it  do  not  fpot,  then  cool,  and  rinfe  it  out. 

To  dye  (luffs  of  a  lading  purple.  For  this  purpofe,  the  duff,  when 
white,  ought  to  be  very  clean  and  free  from  fpots  and  dains,  that  it 
may  have  the  better  ludre  when  dyed.  To  give  it  the  blue  cad,  the 
duff  mud  be  fird  dyed  to  the  depth  of  a  fky-colour  with  wood  or  in¬ 
digo,  and  then  dried.  To  give  it  the  deepening,  boil  half  a  pound 
of  brafil,  and  divide  it  into  four  parts,  and  dye  it  time  after  time  in 
each  with  the  following  mixture  :  To  the  fird  part  of  the  brafil  add 
one  dram  of  falt-petre,  and  one  dram  of  fal  ammoniac  powder ;  to 
the  fecond,  add  a  quarter  of  an  ounce  of  powdered  galls,  and  half  an 
ounce  of  Paris  red  ;  to  the  third,  a  quarter  of  an  ounce  of  galls,  and 
a  quarter  of  an  ounce  of  calcined  tartar,  and  of  alum  and  falt-petre, 
each  a  dram.  The  fourth  time,  add  a  quarter  of  an  ounce  of  galls 
3 


powdered,  as  much  turmeric,  and  a  quart  of  (harp  lye,  and  you  will 
have  a  beautiful  colour. 

To  dye  (ilk  a  (light  purple,  put  it  into  the  (lighter  red  dye  :  but  in- 
creafe  the  quantity  of  pot-allies,  to  turn  it  to  purple  ;  then  rinfe  and 
dry  it. 

To  dye  thread  of  a  purple  colour,  fird  alum  the  thread  with  three 
pounds  of  alum,  half  a  pound  of  tartar,  and  two  ounces  of  brafil  • 
dry  it,  and  draw  it  through  the  wood  or  indigo-dye:  then  rinfe  it 
clean,  and  dry  it  again  :  to  deepen  it,  take  ten  ounces  of  brafil,  be¬ 
ing  firll  boiled,  which  liquor  divide  into  three  parts,  to  be  ufed  at 
three  times.  To  the  firit  add  half  an  ounce  of  Paris  red,  one  dram 
of  maftich,  and  a  quarter  of  an  ounce  of  calcined  tartar  ;  always  dry¬ 
ing  the  thread,  after  you  have  ufed  every  one  of  the  parts  of  "the  li¬ 
quor.  The  fecond  time,  add  half  an  ounce  of  turmeric,  two  drams 
of  cinnabar,  and  half  an  ounce  of  gum  arable.  The  third  time, 
when  the  thread  becomes  reddilh,  add  a  quart  of  (harp  lye,  and  by 
thefe  means  the  thread  will  obtain  a  lading  colour. 

PURPURA,  purple-fifo,  in  natural  hidory,  a  genus  of  fimple  (hell- 
fifh,  having  no  hinge,  donned  of  one  continuous  piece,  and  covered 
from  the  top  to  the  bottom  with  fpines,  tubercles,  and  umbos :  the 
meuth  is  finall,  and  approaches  to  a  round  figure:  the  clavicle  is 
(hort,  but  the  other  extremity  is  ufually  protended  to  a  confidtrable 
length.  The  purpura  lives  on  other  fifh.  It  ufually  hides  itfelf  at  a 
fmail  depth  in  the  fand,  fometimes  even  in  freffi-water  rivers,  and  as 
it  lies  hid,  itthruftsupa  pointed  tongue,  which  wounds  and  kills  any 
thing  that  comes  over  it. 

PURPURE,  Pourpre,  or  Purple,  in  heraldry,  according  to 
fome,  is  one  of  the  five  colours  of  armories,  compounded  of  gules 
and  azure,  bordering  on  violet,  and  according  to  others,  of  a  great 
deal  of  red  and  a  little  black.  In  the  coats  of  noblemen  it  is  called 
amethyfi ;  and  in  thofe  of  princes,  mercury.  In  engraving,  it  is  repre- 
fented  by  diagonal  lines  drawn  from  the  finider  chief  to  the  dexter 
bafe  point.  See  Plate  ,50,  fig.  81. 

PURREL,  a  lift  ordained  to  be  made  at  the  ends  of  kerfeys,  to 
prevent  deceit  in  diminifliing  their  length. 

PURSE,  a  manner  of  accounting;" of,  as  fome  call  it,  a  fpecies 
of  money  of  account,  much  ufed  in  the  Levant,  particularly  at 
Conftantinople.  The  purfe  confifts  of  about  five  hundred  dollars,  or 
one  hundred  and  twenty  pounds  (lerling.  It  is  fo  called,  becaufe  all 
the  grand  (ignor’s  treafure  in  the  feragho  is  kept  in  leather  bags  of 
this  value.  >  .... 

PURSER,  an  officer  on  board  king’s  (hips,  Eaft-Indiamen,  See. 
who  is  intruded  and  charged  with  the  provifions,  beer,  wafer,  ca(ks, 
&c.  of  the  (hip,  and  all  the  (lores  thereto  belonging.  He  is  to  fee 
the  provifions  received  on  board  and  (lowed  carefully,  the  men  ferved 
their  daily  allowance,  and  the  oldeft  provifions  expended  fird  ;  and  is 
accountable  to  the  government  for  any  part  of  the  provifions  and 
llores  that  (hall  be  loft  through  his  negledt  or  ill  condudl.  He  is  to 
provide  the  (hips  with  coals,  wood,  turnery-ware,  candles,  lanterns. 
Sec.  He  likewife  is  charged  with  the  clothes  and  effedls  of  people 
who  die  on  board,  and  he  fells  them  at  the  mart  to  the  reft  of  the 
crew,  and  is  obliged  to  give  a  fatisfadlory  account  of  the  fame  to 
the  executors.  He  is  to  keep  a  very  regular  mufter-book  for  the  (lop- 
clothes,  fea-vidtualiing,  (hort  allowance,  & c.  the  men  have  been 
fupplied  with.  He  may  fell  tobacco  to  the  feamen,  not  exceeding 
two  pounds  per  month  to  a  man,  at  the  rate  fettled  by  the  navy- 
board.  He  is  to  keep  a  fick-book  for  thofe  fent  out  of  the  (hip.  He 
is  to  pafs  his  accounts  within  fix  months  after  the  (hip  is  paid  off  at 
furtheft,  &c. 

PURSIVENESS,  purfwefs,  broken  wind ,  among  farriers,  is  the 
common  appellation  of  all  thofe  difeafes  in  horfes  which  arife  from 
obftrudtions  and  ulcers  in  the  paffage  of  the  lungs.  This  is  ufually 
occalioned  by  cold,  furfeits,  and  other  difeafes  not  thoroughly  carried 
off,  as  alfo  unwholefome  food,  bad  air,  and  hard  riding,  when  a 
horfe  is  full.  The  figns  are,  commonly,  a  heaving  and  beating  of 
the  flanks,  a  wheezing  and  rattling.  Sometimes  the  kernels  about 
the  throat  will  fwell,  and  there  will  be  a  glandulous  running  at  the 
nofe,  which  is  the  utmoft  ftage  of  the  difeafe,  and  ufually  reputed 
defperate. 

For  the  cure  of  this  diforder,  Dr.  Bracken  advifes,  that  the  horfe 
fhould  have  good  nourifhment,  much  corn,  but  little  hay ;  and  that 
every  other  day  the  water  given  him  be  impregnated  with  half  an 
ounce  of  falt-petre,  and  two  drams  of  fal  ammoniac. 

PURSLAIN,  portulaca,  a  genus  of  plants,  ranged  by  Linnseus 
among  the  decandria  momgynia,  and  of  which  there  are  three  fpecies. 
».  Purfiain,  with  wedge-lhaped  leaves,  and  flowers  growing  clofe  to 
the  (talks,  z.  Purfiain,  with  oval,  gibbous  leaves, °foot-ftalks  hav¬ 
ing  many  flowers,  and  a  fhrubby  ltalk.  3.  Purfiain,  with  awl- 
(haped  leaves  placed  alternately,  hairy  joints,  and  flowers  fitting  clofe 
to  the  ftalks. 

Purfiain  is  propagated  from  feeds,  which  may  be  fown  upon  beds 
of  light  rich  earth,  during  any  of  the  fummer  months.  This  feed 
being  fmail,  a  little  of  it  will  fupply  a  family. 

The  leaves  are  much  ufed  as  a  fallad,  being  cooling,  and  good  for 
the  feurvy,  attempering  the  heat  of  the  bile,  and  relieving  the  ftran- 
gury,  heat  of  urine,  and  gonorrhoea.  The  feed  is  cooling  and  re- 
ltringent,  and  good  to  kill  worms. 

PURULENT,  puru/entus,  in  medicine,  fomething  mixed  with, 
or  partaking  of,  pus  or  matter. 

PUS,  formed  of  the  Greek  'ssvo/;,  a  putrid  matter,  white  and  thick, 
formed  of  blood  corrupted  in  a  wound  or  ulcer,  and  iffuing  out  of 
the  lips  thereof. 

When  pus  is  laudable  and  mild,  it  is  one  of  the  mod  powerful 
digefters,  fuppurants,  and  incarners  ;  when  it  (lagnates  too  long,  or 
when  the  liquors  and  veffels  are  faulty,  it  may  become  an  acrid,  (li- 
mulating,  eroding  fanies  ;  when  abforbed  into  the  blood,  it  affedls 
all  the  liquors,  ftimulates  the  veffels,  and  is  capable  of  producing 
violent  diforders,  fuch  as  putrid  fevers,  8c c. 
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PUS  TULE,  pujiula,  a  little  pimple,  or  eruption,  on  the  Ikin,  | 
fuli  of  pus;  efpeciallv  arifirg  in  the  l'mall  and  great  pox.  They 
chiefly  break  out  in  the  fpring,  and  are  of  various  kinds.  See  the 
article  Exanthema. 

In  the  cure  of  pujiula ,  the  fir  ft  flep  to  be  taken  is,  to  ufe  much 
cxercife  and  walking;  and  if  thefe  cannot  be  prnClifed,  gefiation  is 
the  belt  fuecedancum.  The  fecund  (lep  is,  to  dirninifh  the  quan¬ 
tity  ofaliments,andnbftain  from  ail  acrid  and  extenuating  fubflances. 

Ulcers  formed  front  pujliiles,  are  remedied  by  litharge  mixed  with 
the  feeds  of  fenugreek,  adding  oil  of  roles  and  the  juice  of  endive, 
till  they  are  of  the  confidence  of  honey. 

PU  I  A  l  l  V  )L,Ju profit  roe  ;  we  fa putative  father,  Ac. 

PUTLOGS',  or  Pu  t  locks,  in  building,  (hort  pieces  of  tim¬ 
ber,  about  feven  feet  long,  ufed  in  building  fcaffolds.  They  lie  at  1 
right  angles  to  the  wall,  with  one  of  their  ends  bearing  upon  it,  and  j 
the  other  upon  the  ledges  or  poles  which  Hand  parallel  to  the  lide  i 
of  the  wall  of  the  building. 

Pin  REF  AC  I  ION,  Putredo,  in  chemiflry  and  medicine,  is  I 
a  fpecies  of  fermentatlon.;,  being  the  lad  ftage  of  the  fermenta- 
torv  procefs,  and  confiding  not  merely  in  the  decompofition  and 
tranfpoiition  of  the  particles  of  putrefying  fubftanccs,  whether  ani¬ 
mal  or  vegetable,  bv  which  new  combinations  are  produced,  but 
aifo  in  the  extrication  and  expuliion  of  fome  of  rhccondituent  parts 
of  thefe  fubflances. 

“  Putrefaction,”  Dr.  Motherby  obferves,  “  is  a  fpecies  of  fer¬ 
mentation,  in  w  hicli  the  phlogiflon  and  the  fixed  air  of  the  putrefy-  | 
ingfiibjcCl,  are  feparated,  and  by  which  a  dilfolution  of  the  parts  of  j 
the  fame  body  are  not  only  effi  filed,  but  a  fetpr  is  always  induced  in  i 
it.  In  order  to  putrefaction  taking  place,  it  is  neceiTary  that  there  j 
fh.ould  be  a  degree  ot  heat,  moifiure,  and  of  atrnofpheric  air  ;  but  I 
whenever  a  final!  portion  of  matter  is  become  putrid,  it  ealily  dif- 
fuffis  itfclf  through  a  large  quantity,  like  as  leaven  does  in  pade  ; 
this  is  in  nothing  more  manffeft  than  in  the  human  body,  wherein 
a  l'mall  portion  of  putrid  matter  being  abforbed,  ealily  and  foon 
contaminates  the  whole. 

“  From  putrefuftion  it  is  that  the  plague,  the  fpotttcd  fever,  the 
true  feurvy,  and  other  diforders  of  the  like  kind  take  place.  In  all  A 
thefe  diforders  the  firength  is  diminifhed,  and  fo  is  the  .vital  hear,  1 
In  general,  it  a  recovery  is  within  the  power  of  medicine,  the  bark, 
acids,  fixed  air,  warm  perfpiratives,  camphor,  Ac.  arc  the  molt 
powerful’  antipuirefeents,  and  are  the  molt  fuceefsful  means  for  re¬ 
moving  thefe  diforders.” 

Puttefiiflian  is  .always  T-ind  to  generate  air.  Hence,  though  ficfli, 
as  well  as  blood,  be  fpecilically  heavier  than  water,  vet  dead  bodies 
are  found. to  float,  after  lying  Tome,  time  at  dte  bottom,  from  air  ge-  I 
nerated  in  the  bowels- by  puhefaStion.  f 

T  he  differences  between  putrefaction  and  fermentation,  according  J 
to  Boerhaave,  are  thefe  :  1.  A  greater  groffuefs,  comprcidon,  and  ,Jj 
denfity  feems  required  in  putrefaClion,  than  in  tiie  fermentation  of  | 
vegetables,  2.  Putrefaction  afifsupon  all  vegetables  whatfoever,  pro¬ 
vided  they  be  foft  andjuiev  ;  but  fermentation  only  upon Tome,  and 
not  upon  others,  3.  The  heat  required  in  putrefaction  fpontaneoufly 
rifes  from  the  degree  of  an  healthy  human  body,  even  to  that  of  a 
violent  flame;  bur,  in  fermentation,  if  the  degree  of  heat  rifes  up  to 
that  of  an  healthy  body,  the  fermenting  caule  is  diffipated,  and  the 
liquor  turned  vapid  ;  for  the  heat  generated  by  fermentation  is  not 
greater  than  that  of  75  degreefs,  except  in  the  fermentation  of  vine¬ 
gar,  and  even  there,  unlefs  the  heat  be  immediately  flopped,  no 
vinegar,  but  a  corrupt  vapid  liquor  will  be  obtained.  4.  Putrefac¬ 
tion  renders  all  the  faline  matters  volatile  and  alcaline,  the  oils  fetid 
and  volatile,  and  almofl  volatilizes  the  earth  itfelf;  but  fermentation 
makes  acids  volatile  and  fubtile,  and, contrary  to  alcalies,  fpirituoiw, 
gratefully  odorous,  and  inflammable;  as  it  generates  an  acid  tartar, 
that  leaves  an  alcaline  matter  as  fixed  in  the  fire,  as  the  fubjefit 
would  have  d  nc  before.  5.  The  falts  that  by  putrefaction  are  of 
the  fame  Ample,  alcaline,  fetid,  volatile  nature,  are  by  fermenta¬ 
tion  acid,  in  a  great  meafure  fixed,  and  compounded  of  fpirit,  oil, 
and  earth.  And,  6.  Putrefaction  is  a  means  of  intireiv  converting 
all  the  faline  vegetable  matters  into  one  and  the  fame  Ample  vola¬ 
tile  alcali,  but  fermentation  converts  only  a  fmall  part  ot  thefaline 
matter  of  vegetables  into  a  liquid,  volatile  acid,  leaving  the  relt 
almofl  unchanged. 

Putrefaction  of  water.  .It  is  faid  to  be  the  peculiar  quality 
of  the  Thames  water,  that  it  will  (link  and  yet  be  wholefome;  and 
after  this  will  recover  itfelf  again.  Many  faiiors  have  been  obliged 
to  drink  it  (linking,  fo  that  they  held  their  nofes  while  they  poured 
it  down  their  throats,  yet  no  Acknefs  enfued  from  it.  It  generates 
a  fort  of  fpirit  alfo  in  the  (linking  date,  which  will  take  fire  at  the 
approach  of  a  lighted  candie,  as  it  fpirit  ot  wine  w  ere  touched  by  the 
fame. 

Mr.  Henry  has  invented  a  cheap  and  eaAly  prafillcable  method  of 
precipitating  the  lime,  and  thus  ot  refloringthe  water  to  it’s  original 
tafle.  The  following  is  a  fliort  (ketch  of  the  author’s  proceis.  '1  o 
preferve  the  water  from  putrefaction,  two  pounds  of  good  quicklime 
are  direfifed  to  be  added  to  each  calk  of  water  of  a  hundred  and 
.  twenty  gallons.  To  free  the  water  afterwards  from  the  lime  with 
‘which  it  has  been  impregnated,  it  is  to  be  drawn  off  into  a  drong 
calk,  containing  about  lixty  gallons,  with  an  aperture  at  one  end 
large  enough  to  admit  a  veflel,  which  is  to  be  let  down  into  it  by 
means  of  firings,  and  which  contains  a  proper  quantity  of  effervef- 
cent  materials,  that  is  of  marble  or  chalk,  and  vitriolic  acid.  Eight 
ounces  of  mild  calcareous  earth,  and  Ax  ounces  of  ftrong  vitriolic 
acid,  will  be  fufficient  tor  lixty  gallons  ot  lime-water.  1  be  mouth 
of  this  lafl  velfel  is  to  be  flopped  with  a  tubulated  flopper,  through 
which  the  fixed  air,  let  loole  from  the  marble,  palles  up  tlirough 
the  body  of  the  water.  T  he  lime  is  thus  rendered  infoluble,  and  is 
.foon  precipitated  in  the  form  of  an  impalpable  powder  ot  chalk  ;  the 
water  being  thus  reflored  to  the  fame  (fate  ot  purity  as  when  it  was 
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Arft  (hipped  on  board  ;  or,  as  Mr.  Henry  believes,  to  a  flate  of  dill 
greater  purity  ;  feveral  hard  waters  having,  in  confequence  of  this 
proceis,  been  rendered  as  loft  as  rain-water,  and  freed  from  different 
impregnations. 

A 1 1 putrefadifins,  both  of  animal  and  vegetable  bodies,  are  affirmed 
bv  the  learned  Boerhaave  to  lie  performed.bv  means  of  water  alone, 
i  ake,  fays  he,  a  pound  of  frefh  flclh,  and  keep  it  in  a  heat  like  that 
of  our  body,  and,  in  a  few  days,  the  putrefaction  will  be  completed  : 
but  if  you  fir  ft  drain  out.  or  exhale,  all  the  watery  part  from  the 
lame  in  fome  chemical  veflel,  though  the  fait  and  oil  remain,  the 
flclh  will  harden  like  a  done,  and  may  be  kept  for  ages  without 
put refaCUon.  1  hough  when  thus  hardened,  water  poured  on  it,  or 
even  the  common  dew,  will  foon  let  it  a  putrefying. 

PL  1  1  QCKS,  or  Puttock -Jbnutls,  otherwilc  called  f 'attack,  or 
foot -hoof  /broads,  in  a  (hip,  are  fmall  lhrouds  which  go  from  the 
Ihrouds  of  the  main-mad,  fore-mall,  and  mizen-maft,  to  the  top- 
mafl  fiuouds  ;  and  ii  there, be  any  ton-gailant-mafis,  there  are put- 
toc/cs  to  go  from  the  top-mad  (hrouds  into  thefe. 

PU  TTY,  fomet  imes  denotes  a  white  powder  oflead  and  tin  cal¬ 
cined  together,  in  the  proportion  of  two  parts  of  lead  to  one  of  tin  ; 
ufed  in  polilhing,  and  giving  the  lafl  glofs  to  works  of  iron  and  fleel. 

I  nis  is  alfo  the  balls  of  white  enam  els,  and  glazings  for  earthen 
ware. 

Putty,  in  it’s  popular  fenfe,  denotes  a  kind  of  pafle,  compoun¬ 
ded  ol  whiting,  with  or  without  a  iittle  white  lead,  and  linfeedoil, 
beaten  together  to  the  confidence  of  a  tough  dough  ;  ufed  by  gla- 
fiers  for  fattening  t tie  fquares. of  glafs  in  falh-windovvs,  Ac.  and  by 
painters,  to  Hop  up  the  crevices  and  clefts  in  timber  and  wainfeot, 
to  prevent  the  wet  from  getting  in,  and  ruining  the  work. 

PYCNOST  YLE,  in  the  ancient  architecture, isa  buildingw'here 
the  columns  itand  very  clofe  to  each  other ;  only  one  diameter  and  a 
half  ot  the  column  being  allowed  for  the  intercolumniation.  See 
Plate  159,  fig.  40,  litt.  A.  According  to  Mr.  Evelyn,  the  pycnoflyle 
chiefly  belonged  to  the  Compofite  order,  and  was  ufed  in  the  molt 
magnificent  buildings  ;  as  at  prefent  in  the  periftyle  at  St.  Peter's  in 
Rome,  which  coniilts  of  near  30,0.  columns;  and  in  fuch  as  yet  re¬ 
main  of  the  ancients,  among  the  late  difeovered  ruins  of  Palmyra. 

PYG  ARGUS,  a  fpecies  of  eagle  which  inhabits  Scotland  and  the 
Orkneys.  This  bird  is  of  the  (ize  ot  a  common  turkey,  and  very 
fierce;  the  head  is  white,  and  the  beak  yellow;  it  has  large  hazel- 
coloured  eyes,  yellow  feet,  and  it’s  claws  are  extremely  ftrong  and 
fharp. 

PYGMY,  (of  nssvyfin,  a  cubit,)  a  dwarf,  or  perfon  not  exceed¬ 
ing  a  cubit  in  heighr.  T  he  appellation  is  given  among  the  ancients 
to  a  fabulous  natiop,  faid  to  have  inhabited  Thrace;  who  generated 
and  brought  forth  young  at  five  years  of  age,  and  were  old  at  eight ; 
famous  for  the  bloody  war  they  waged  with  the  cranes. 

PYLORUS,  mu iteoo;,  primarily  fignifying  janitor,  ox  door-keeper, 
in  anatomy,  the  right  and  lower  orifice  of  the  stomach,  whereby 
it  difeharges  itfelf  into  the  intestines.  SccPlate  So, fig.  2, litt. c,  e. 

Th c pylorus  is  (ituate  on  the  right- lide  of  the  ftomach,  and  pafics, 
by  an  oblique  afeent,  to  the  duodenum,  to  prevent  the  too  precipi¬ 
tate  paffage  of  the  aliment  out  of  the  ftomach.  '  v 

PYRAMI  D,  in  geometry.  Refer  to  the  Syftem,  p.  1043. 

Pyramid,  in  architecture,  denotes  a  folid,  maffive  edifice; 
which,  from  a  iquarc,  triangular,  or  other  bafe,  rifes  diminifhing 
to  2  point,  or  vertex; 

Pyramids  a  re  fome  tidies  erefiled  to  preferve  the  memoryof  fingular 
events,  and  fometimes,  to  tranlmit  to  porterity  the  glory  and  mag¬ 
nificence  of  princes;  but,  as  they  are  the  fymbol  of  immortality,  they 
are  more  commonly  ufed  as  funeral  monuments.  Such  is  that  of 
Ceftius  at  Rome,  the  maufoieum  of  this  diftinguifbed  Roman,  w'ho 
was  one  of  the  feven  officers  called  epulones,  and  is  faid  to  have 
lived  under  Auguflus,  repaired  in  1673  by  Alexander  VII.  and  thofe 
other  celebrated  ones  of  Egypt,  as  famous  for  their  fize,  as  their  an¬ 
tiquity.  Thefe  arc  fituaferi  on  the  weit  fide  of  the  Nile,  almofl  on- 
polite  to  Grand  Cairo  ;  the  bafe  of  the  largefl  covers  more  than  ten 
acres  of  ground,  and  is,  according  to  fome,  near  700  feet  high,  tho’ 
o.hers  make  it  600,  and  fome  but  little  more  than  500. 

The  pyramid  is  faid  to  have  been,  among  the  Egyptians,  a  fym¬ 
bol  of  human  life,  the  beginning  of  which  is  represented  by  the 
bafe  ;  and  rhe  end,  by  the  apex,  or  fummit,  on  which  account  it 
was  that  they  ufed  to  erefit  them  over  fepulchres. 

PYRAMIDAL  numbers ,  arc  the  fums  of  polygonal  numbers,  col¬ 
lected  after  the  fame  manner  as  the  polygonal  numbers  thcmfelves 
are  extra&ed  from  arithmetical  progrelfions. 

PYRAM1  DALES  abdominis,  in  anatomy,  denote  fmall  mufcles 
in  the  abdomen,  lying  in  the  lower  part  of  the  rcClus.  They  have 
their  name  from  their  figure,  and  their  origin  from  the  margin  of  the 
offa  pubis,  with  a  pretty  broad  fiefhy  head,  whence  they  grow  gra¬ 
dually  narrower,  till  they  end  in  a  fmall  round  tendon,  in  the  linea 
alba,  fometimes  almofl  at  l lie  navel.  Sec  Piute  148,  fig.  I,  n-  46, 
fig.  2,  n.  31. 

PYREL1CKS,  medicines  which  cure  fevers. 

PYRE  1  OLOGY,  a  treadle  on  fevers. 

PYRI  CURIUM,  in  natnia!  fnflory,  die  name  of  a  genus  of  fof- 
file  bodies,  u(ually  comprehended,  with  manyothers  ofvery  different 
figure  and  ftrufiture,  under  the  general  name  pyrites.  .  See  Plate  55. 
Ctafs  V.  They  are  compound,  inflammable,  metallic  bodies,  ot  a 
cubic  figure,  or  refembiing  a  die,  being  compofed  of  fix  Tides.  Ot 
this  genus  there  are  only  two  known  fpecies. 

PIRIFORMIS,  called  alfo pyramidalis,  a  fmall  oblong  mufcle 
of  the  thigh,  receiving  it’s  name  from  it’s  figure,  which  releinbles 
that  of  a  pear.  It  is  alfo  called  iliacus  cxhrnus,  from  it  s  fituat;on. 

bee  Plate  148,/^- ,7>  N°21’ 22>  ,  ,  ,  , 

Ic  is  fituated  almofl  tranfverfelv  between  the  os  facrum  and  lf- 

chium,  being  covered  and  hid  by  the  firlt  two  glut*..  It  is  fixed  to 
the  interior  lateral  part  of  the  os  facrum  by  fleihy  fibres,  and  to  the 
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neighbouring  part  of  the  anterior  or  concave  fide  of  that  bone,  by 
three  digitations  lying  between  the  anterior  holes.  It  is  alfo  fixed 
by  a  fmall  infertion  to  the  ligamentum  facro-fciaticum,  and  the  edge 
of  the  great  finus  of  the  os  ilium.  From  thence  it  runs  tranfverfely 
toward  the  joint  of  the  hip,  it’s  fibres  contrafling  in  breadth:  it  ter¬ 
minates  in  a  (hurt  tendon,  which  is  inferred  in  the  middle  of  the 
internal  labium  of  the  upper  edge  of  the  great  trochanter,  by  two  or 
three  branches. 

PYR1PLACIS,  in  natural  hi  Rory,  a  genus  of  pyritae.  They  are 
compound,  inflammable,  metallic  bodies,  found  in  loofe  detached 
mattes  of  a  fimple  and  uniform,  not  ftriated  internal  ftruflure,  and 
are  covered  with  an  inveftient  coat  or  crulf.  Of  this  genus  of  foflils 
there  are  three  known  fpecies. 

P  I  RIPOLYGON IUM,  agenusof  foflils,  that  are  compound 
metallic  bodies,  of  a  regular  figure,  confiding  of  twelve  planes. 

PYRITES,  a  mineral  refembling  the  true  ores  of  metals,  in  it’s 
fubftance,  colour,  and  weight,  and  in  the  parts  of  the  earth  where 
it  is  found  ;  and  compofed,  like  them,  of  metallic  fubftances,  mi- 
neralifed  by  fulphur  or  arfenic,  or  by  both,  and  of  an  untnetallic 
earth  intimately  united  with  it’s  other  principles. 

The  pyrites  bears  a  near  affinity  to  marcasite,  with  which  fome 
authors  have  confounded  it.  Dr.  Woodward  makes  this  diftinflion 
between  the  two,  that  pyrites  is  rellrained  to  the  nodules,  or  thofe 
pieces  that  are  found  lodged  in  itrata  of  another  kind,  and  marcafite 
to  thofe  compoling  whole  tfrata.  Dr.  Hill  ufes  the  name  pyrites  as 
the  clafiieal  term  for  the  lefs  regularly  figured  bodies  of  the  number 
of  thole  ufually  called,  too  indeterminately,  by  that  name.  .  > 

PYRITRlCHIPH YLLUM,  a  genus  of  foflils  of  the  clafs  of 
the  pyrites,  the  charaflers  of  which  are  thefe:  they  are  compound, 
inflammable,  metallic  bodies,  found  in  loofe  mafl'es  not  of  any  re¬ 
gularly  angular  figure,  and  of  a  firmed  texture,  with  foliaceous 
ends  to  the  ftriae,  appearing  on  the  furface  or  within  the  mafs. 

PYRITR1CHUM,  a  genus  of  pyrites,  that  are  compound, 
inflammable,  metallic  foflils,  always  found  in  detached  malTes  of  no 
regularly  angular  figure,  and  of  a  limply  flriated  internal  flruflure. 
Of  this  genus  of  pyritcc  there  are  three  known  fpecies. 

PYRMONT  water,  in  phvfiology  and  medicine,  a  very  brifk, 
fpirituous  chalybeate,  abounding  in  fixed  air,  and  which,  when 
taken  up  from  the  fountain  at  Pyrmont  in  Weftphalia,  in  Germany, 
whence  it’s  name,  fparkles  like  the  brifkefl  Champaign  wine.  It 
has  a  pleafant,  vinous  tafie,  and  afomewhat  fulphureous  fmell.  It 
is  perfectly  clear,  and  bears  carriage  better  than  the  Spa  water. 

The  hiflorv  of  thefe  waters  is  accurately  given  by  Hoffman  in  his 
obfervations  on  them,  both  in  their  natural  ftate  and  in  mixture 
with  other  bodies. 

He  firfl  obferves,  that  they  contain  a  volatile  and  fubtle  principle, 
much  more  penetrating  and  ftrong,  as  well  as  in  larger  quantity, 
than  any  other  mineral  water  ;  but  that  this  is  not  to  be  expefled 
in  them  any  where  but  on  the  fpot,  for  thofe  who  tranfport  them  to 
other  places  are  conftrained  to  let  a  part  of  this  fly  off,  to  preferve 
the  reft.  If  either  glafs  or  earthen  velfels  be  filled  at  the  fpring, 
and  immediately  corked  and  fattened  down,  the  confequence  is, 
that  they  will  burft  on  the  firfl  motion  or  heat  of  the  weather. 
They  are,  therefore,  forced  to  fill  them  only  in  part  at  firfl,  and 
let  them  ftand  awhile  for  this  fubtle  fpirit  to  exhale,  and  then 
awhile  after  the  filling  them  up  to  cork  and  fit  them  for  carriage. 

2  If  they  are  drank  upon  the  fpot  in  a  morning  on  an  empty  fto- 
mach,  they  affeft  the  nofe  with  a  pungent  tingling,  and  difturb  the 
head  for  many  hours  afterwards. 

3.  If  they  are  taken  at  the  fpring,  they  purge  but  very  little  ;  but 
'  if  taken  in  another  place,  after  tranfportation,  they  purge  confide- 

rably  more,  and  redder  the  ftools  black.  It  is  obfervable  alfo,  that 
if  they  are  left  in  an  open  veffel  a  few  days,  their  virtue  wholly  ex¬ 
hales,  and  they  no  longer  purge  nor  render  the  ftools  black. 

4.  If  tea-leaves,  balauftine  flowers,  or  galls,  are  put  into  this  wa¬ 
ter,  they  firfl  change  it  to  a  blue,  from  that  to  a  purple,  and  finally 
to  a  black.  This  is  a  ready  proof,  that  black  is  only  a  deep  purple, 
and  purple  only  a  deep  blue :  a  little  fpirit  of  vitriol  added  to  this 
liquor  deltroys  all  the  colour,  and  renders  it  limpid  as  before. 

5.  If  any  acid  be  mixed  with  Pyrmont  water,  there  is  raifed  an 
effervefcence,  and  bubbles  of  air  are  carried  up  in  great  quantity  ; 
and  this  whether  the  ttronger  acids,  fuch  as  fpirit  of  vitriol,  or 
aquafortis,  be  ufed  ;  or  the  weaker,  as  vinegar,  lemon  juice,  or 
Rhenifli  wine. 

6.  If  an  alkaline  liquor  be  added,  whether  it  be  volatile,  as  the 
fpirit  of  fal  ammoniac,  or  fixed,  as  the  oil  of  tartar,  there  is  no 
ebullition  raifed,  but  the  liquor  becomes  turbid  and  milky.  If 
fpirit  of  vitriol  be  afterwards  added  to  this,  to  faturate  the  additional 
alkali,  the  liquor  becomes  limpid  again. 

7*  Cow’s  milk  mixed  in  equal  quantity  with  Pyrmont  water  does 
not  coagulate,  but,  on  the  contrary,  becomes  thinner  than  before, 
and  is  prelerved  from  turning  four  fo  foon  as  it  otherwife  would  in 
hot  weather.  T.  his  is  a  proof  that  there  is  no  predominating  acid 
in  thefe  waters. 

8.  It  fyrup  of  violets  be  added  to  Pyrmont  water,  it  turns  it  to  a 
beautiful  green.  1  his  is  a  proof  of  the  alkaline  nature  of  thefe  wa¬ 
ters;  and  it  is  farther  proved  by  adding  fpirit  of  vitriol,  or  any  other 
acid,  to  this  green  liquor,  which  on  that  becomes  limpid  again. 

9.  Four  pints  of  this  water  evaporated  over  a  gentle  fire,  yield  no 
fnore  than  two  fcruples  of  a  dry  refiduum.  Oil  of  vitriol  being 
poured  on  this,  an  acid  effervefcence  arifes,  and  with  it  an  acrid  and 
pungent  vapour,  like  that  produced  by  mixing  oil  of  vitriol  and 
common  fait.  If  fpirit  of  vitriol  be  ufed  inftead  of  oil,  the  effer¬ 
vefcence  is  in  a  lefs  degree,  and  the  fait  is  in  part  changed  to  a  bit¬ 
ter  laline  mafs,  the  remainder  feparated  from  which  feems  to  be  a 
calcareous  earth,  no  longer  fermenting  with  the  fpirit  of  vitriol.  ! 

to.  If  a  quantity  of  Pyrmont  water  be  expofed  twenty-four  hours 
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to  the  open  air  in  a  bafon,  it  will  at  the  end  be  found  to  have  loft 
all  it’s  virtues,  fading  wholly  infipid,  and  being  turbid  inftead  of  the 
fine  clearnefs  it  had  before,  and  a  yellow  ochreous  earth  is  precipi¬ 
tated  to  the  bottom  ;  after  this  the  liquor  will  no  longer  ffiew  any  of 
thofe  qualities  which  were  before  it’s  diftinguiffiing  charaflers  it 
will  no  longer  ferment  with  acids,  nor  turn  black  with  galls  nor 
green  with  fyrup  of  violets. 

It  appears  from  the  whole,  that  the  Pyrmont  ivaters  poffefs  a  pure 
extremely  penetrating,  and  elaflic  mineral  fpirit,  and  that  in  a  very 
large  proportion  ;  and  to  this  their  virtues  are  principally  to  be  at¬ 
tributed.  This  mineral  fpirit,  while  it  remains  engaged  in  a  cal¬ 
careous  earth,  imitates  the  properties  of  an  alkaline  fubftance* 
and  when  joined  with  afubtile  martial  earth,  it  emulates  the  proper¬ 
ties  of  vitriol,  giving  the  flools  a  black  colour,  and  turning  a  tinc¬ 
ture  of  galls  into  ink  :  and  while  this  remains  in  the  water  in  thefe 
forms  of  an  alkaline  or  vitriolic  principle  of  fo  great  fubtilty,  it  can¬ 
not  but  give  them  very  great  virtues  in  ftrengthening  the  tone  of 
the  vifeera,  opening  obftruftions,  and  ftimulating  in  a  proper  man¬ 
ner  the  excretory  dufls,  fo  as  fo  make  them  duly  perform  their  of¬ 
fice  ;  but  as  foon  as  by  the  (landing  of  the  water  open,  or  by  any 
other  accident,  this  fubtile  element  is  evaporated,  all  the  virtues  of 
the  water  mult  be  gone  with  it. 

The  great  quantity  of  this  powerful  fpirit  contained  in  the  waters 
makes  them  more  fit  for  the  robuft  and  ftrong  conftitutions,  when 
depraved  by  illnefs,  than  for  the  weak  and  tender  ones  ;  but  even 
the  tendereft  people  may  take  them,  only  obferving  to  take  but  a 
fmall  dofe,  or  to  dilute  them  with  an  equal  quantity  of  common  wa¬ 
ter  immediately  before  the  taking  them. 

Hoffman  recommends  the  Pyrmont  water  mixed  with  equal  quan¬ 
tities  of  milk,  on  his  own  experience,  in  fcorbutic  and  gouty  cafes. 

This  water  is  recommended  in  cafes  where  the  conftitution  is  re¬ 
laxed  :  in  want  of  appetite  and  digeftion  ;  weaknefs  of  the  ftomach, 
and  heart-burn  ;  the  green  ficknefs;  female  obrtru£Uons  and  barren! 
nefs  ;  the  feurvy  and  cutaneous  difeafes ;  and  in  the  gout,  efpecially 
as  Hoffman  obferves,  when  mixed  with  milk:  in  colics;  bloody  : 
fluxes  ;  diforders  of  the  breaftand  lungs  ;  in  which  cafes  it  is  beft  ! 
taken  lukewarm  :  in  nervous,  hyfteric,  and  hypochondriacal  dif¬ 
orders ;  in  apoplexies  and  palfies  ;  in  the  gravel,  and  urinary  ob- 
ftruflions :  in  foulnefs  of  the  blood ;  and  in  obftruflions  of  the 
finer  veffels.  It  amends  the  lax  texture  of  the  blood  ;  exhilarates 
the  fpirits  without  inflaming,  as  vinous  liquors  are  apt  to  do;  and  is 
reckoned  among  the  belt  relloratives  in  decayed  and  broken  conftitu- 
tions.  It  is  faid  to  poffefs  the  general  virtues  of  the  Spa  water,  and  at 
the  fountain  it  is  more  fpirituous,  as  well  as  a  ftronger  chalybeate. 

Pyrmont  wafcr,  Imitation  of  The  beft  method  of  forming  ar! 
tificial  Pyrmont  water  is  by  impregnating  it  with  fixed  air,  for  which 
we  are  indebted  to  Dr.  Prieftlcy.  The  firft  perfon,  we  believe,  who 
actually  compounded  an  artificial  acidulous  or  fpirituous  water,  like 
that  of  Seltzer  or  Pyrmont,  was  M.  Venel ;  though  he  was  ignorant 
of  the  real  nature  of  the  ingredient  to  which  it  owed  thefe  qualities, 
and  which  he  erroneoufly  fuppofed  to  be  the  common  air.  For 
this  purpofe  he  diffolved  in  a  pint  of  water  two  drachms  of  foffile 
alkali,  to  which  he  added  an  equal  quantity  of  marine  acid  ;  in  the 
procefs  he  made  ufe  of  a  veffel  with  a  narrow  neck,  and  to  prevent 
the  efcape  of  the  air,  he  difpofed  the  ingredients  in  fuch  a  manner, 
that  they  could  not  communicate  with  each  other  till  after  the  bottle 
was  corked.  In  this  cafe  the  fixed  air  diflodged  from  the  alkaline 
fait,  in  a  phial  nearly  full  and  clofely  corked,  being  confined,  fuf- 
fers  a  degree  of  compreffion  that  greatly  promotes  ft’s  combination 
with  the  water. 

Dr.  1  rieftley  was  undoubtedly  the  firfl  who  fo  far  improved  upon 
the  difeoveries  made  by  himfeltand  others,  in  relation  to  the  prin¬ 
ciple  denominated  fixed  air,  as  to  contrive  an  eafy  method  of  im¬ 
pregnating  water  with  it.  The  firfl  idea  of  this  kind  occurred  to 
him  in  !'](>'],  when,  having  placed  (hallow  veffels  of  water  within 
the  region  of  fixed  air  on  the  furface  of  the  fermenting  veffels  of  a 
brewery,  and  left  them  all  night  in  that  fituatioo,  he  found  that  (he 
water  had  acquired  a  very  fenfible  and  pleafant  impregnation.  He 
proceeded  to  accelerate  the  impregnation  bv  pouring  the  water  from 
one  veffel  into  another,  while  they  were  both  held  within  the  fphere 
of  the  fixed  air.  The  method  of  effefling  this  by  air  diflodged  from 
chalk,  and  other  calcareous  fubftances,  did  not  occur  to  him  till  the 
year  1772,  when  he  publiffied  his  direflions  for  this  purpofe,  to¬ 
gether  with  a  drawing  of  the  necefl'ary  apparatus,  which  he  had  be¬ 
fore  communicated  to  the  board  of  admiralty.  This  apparatus,  re-  • 
prefented  in  Plate  124,  fig.  50,  conlifts  of' a  glafs  veil'd  a  with  a 
narrow  neck,  and  fo  formed  that  it  will  ftand  upright  with  it’s 
mouth  downwards  :  this  veffel,  when  filled  with  water,  and  covered 
with  a  flip  of  paper  or  thin  pafteboard,  preffed  ciofe  to  it,  to  prevent 
the  admiflion  of  common  air,  is  inverted  in  another  veffel  b  with  a  . 
little  water  in  it,  fo  that  the  flip  of  paper  or  pafteboard  may  be  with¬ 
drawn,  and  the  end  of  the  pipe  c  introduced  into  it.  This  pipe  is 
flexible  and  air-tight,  and  beft  made  of  leather,  and  fewed  with  a 
ffioemaker's  waxed  thread.  It  is  kept  open  at  both  ends  by  a  piece 
of  a  quill,  while  one  of  them  is  iitfroduced  into  the  veflel  of  water, 
and  the  other  into  the  bladder  d;  the  oppofite  end  of  which  is  tied 
round  a  perforated  cork,  kept  open  by  a  quill,  and  the  cork  is  made 
to  fit  a  phial  e,  two  thirds  of  which  (hould  be  filled  with  chalk  juft 
covered  with  water.  Dr.  Prieft)ey  has  fince  found  it  mod  convent! 
ent  to  ufe  a  glafs  tube,  and  to  preferve  the  advantage  which  he  had 
of  agitating  the  veffel  e,  he  makes  ufe  of  two  bladders,  communi¬ 
cating  by  a  perforated  cork,  to  which  they  are  both  tied.  He  alfo 
obferves,  the  flexible  pipe  is  not  necefl'ary  ;  but,  inftead  of  this,  a 
bent  tube  of  glafs  muft  be  ready  to  be  inferred  into  the  hole  made  in 
the  cork,  when  the  bladder  containing  the  fixed  air  is  feparated  from 
the  phial  in  which  it  was  generated.  The  extremity  of  this  tube 
being  put  under  the  veffel  of  water,  #nd  the  bladder  being  qqmptef- 
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fed,  the  air  will  be  conveyed  into  it,  as  in  the  other  cafe.  Inftead  of 
the  bladder,  a  fmall  phial  may  be  interpofed  between  the  phial  con¬ 
taining  the  chalk,  Sec.  and  the  veil'd  of  water:  for  thus  the  chalk  and 
water  that  may  be  thrown  up  the  tube  communicating  with  this  phial 
will  lodge  at  the  bottom  of  the  other,  while  nothing  but  the  air  will 
get  into  the  pipe  communicating  with  the  water.  The  apparatus 
being  thus  prepared,  let  the  phial  containing  the  chalk  and  water  be 
detached  from  the  bladder,  and  the  pipe  alfo  from  tile  veil'd  of  water; 
pour  a  little  oil  of  vitriol  upon  the  chalk  and  water;  and  having  care¬ 
fully  preifed  all  the  common  air  out  of  the  bladder,  put  the  cork  into 
the  bottle  prefently  after  the  effervefcence  has  begun.  Alfo  prefs  the 
bladder  once  more  after  a  little  of  the  newly-generated  air  has  got  into 
it,  in  order  the  more  effe&ually  to  clear  it  of  all  the  remains  of  the 
common  air;  and  then  introduce  the  end  of  the  pipe  into  the  mouth 
of  the  veil'd  of  water  as  in  the  drawing,  and  begin  to  agitate  the  chalk 
and  water  btiikly.  This  will  prefently  produce  a  coniiderable  quan¬ 
tity  of  fixed  air,  which  will  difiend  the  bladder;  and  this  being  pref- 
fed,  the  air  will  force  it*s  way  through  the  pipe,  and  afeend  into  the 
veffel  ol  wavr,  the  water  at  the  fame  time  defeending,  and  coming 
into  the  bafon. 

When  about  one  half  of  the  water  is  forced  oilt,  let  the  operator  lay 
his  hand  upon  the  uppermofi  part  of  the  veilel,  and  ihake  it  as  brifkly 
as  he  can,  not  to  tiirow  the  water  out  of  the  bafon  ;  and  in  a  few 
minutes  the  water  will  abforb  the  air,  and  taking  it’s  place,  will  nearly 
fill  the  vefiel  as  at  firft.  Then  Ihake  the  phial  containing  the  chalk 
^nd  water  again,  and,  force  more  air  into  the  veil'd,  till,  upon  the 
whole,  about  an  equal  bulk  of  air  has  been  thrown  into  it.  Alfo. 
/hake  the  wa ter  as  bd ore,  till  no  more  of  the  air  can  be  imbibed. 
As  fuon  as  this  is  perceived  to  be  ihe  cafe,  the  water  is  ready  for  ufe ; 
and  it  it  be  not  ufed  immediately,  tliould  be  put  into  a  bottle  as  toon 
as  pofiible,  well  corked,  and  cemented.  It  will  keep,  however,  very 
well,  if  the  bottle  be  only  well  corked,  and  kept  with  the  mouth 
downwards. 

It  may  be  proper  to  obferve  on  this  procefs,  that  the  phial  e  fliould 
always  be  placed  confiderably  lower  than  the  vefiel  a;  that  the  wa¬ 
ter  to  which  the  chalk  is  put  ihould  be  changed  after  every  operation ; 
that  with  a  veil'd  of  water  holding  three  pints,  and  a  phial  containing 
the  chalk  and  water  of  ten  ounces,  a  little  more  than  a  tea-fpoonful  of 
oil  of  vitriol  wili  produce  air  enough  to  impregnate  luch  a  quantity  of 
water;  that  the  whole  procefs  does  not  take  up  more  than  a  quarter 
of  an  hour,  and  the  agitation  not  five  minutes;  and  that  in  this  me¬ 
thod  the  water  is  eafily  made  to  imbibe  an  equal  bulk  of  air;  whereas 
Dr.  Brownrigg  found  that  Pyrmont  water  at  the  fpring-head  did  not 
contain  fo  much  as  one  half.  This  apparatus  has  received  conlidera- 
ble  improvements,  which  we  fin'll  briefly  recite;  but  in  jufiice  to  the 
merit  of  the  original  inventor,  his  method  deferves  to  be  recorded; 
and  befides,  ft  requires  lei's  time,  and  is  much  lei's  expenfive  than  thole 
that  are  now  generally  ufed. 

The  apparatus  contrived  by  Dr.  Nooth,  and  improved  by  Mr.  Par¬ 
ker,  is  reprefented  in  fig.  51.  It  is  made  of  glafs,  and  ftands  on  a 
wooden  veffel  dd  refemblmg  a  tea-board:  the  middle  vefiel  B  has  a 
neck  which  is  inferted  into  the  mouth  of  the  veilel  A,  to  which  it  is 
ground  air-tight.  The  lower  neck  of  the  veilel  B  has  a  glafs  itopple 
i>,  compofed  of  two  parts,  both  having  holes  i'ufficient  to  let  a  good 
quantity  of  air  pals- through  them.  Between  thefe  two  parts  is  left  a 
/'mall  fpace,  containing  a  plano-convex  lens,  which  afils  like  a  valve, 
in  letting  the  air  pafs  from  below  upwards,  and  hindering  it’s  return 
into  the  veilel  A.  The  upper  veilel  C  terminates  below  in  a  tube  r  t, 
which,  being  crooked,  hinders  the  immediate  alcent  of  the  bubbles  of 
fixed  air  in  the  veilel,  before  they  reach  the  furface  of  the  water  in  the 
vefiel  B.  The  vefiel  C  is  alfo  ground  air-tight  to  the  upper  neck  of 
the  middle  veilel  B,  and  has  a  itopple  p  fitted  to  it’s  upper  mouth, 
which  has  a  hole  through  it’s  middle.  The  upper  veilel  C  holds  juft 
half  as  much  as  the  middle  one  B;  and  the  end  t  of  the  crooked  tube 
goes  no  lower  than  the  middle  of  the  vefiel  B. 

For  the  ufe  of  this  apparatus:  fill  the  middle  B,  with  fpring  or 
any  other  wholefome  water,  and  join  to  it  the  veilel  C.  Pour  water 
into  the  vefiel  A  (by  the  opening  rn,  or  otherwife)  fo  as  to  cover  the 
rifing  part  of  it’s  bottom :  about  three  fourths  of  a  pint  will  be  iuffi- 
cient.  Fill  an  ounce  phial  with  oil  of  vitriol,  and  add  it  to  the  wa¬ 
ter,  (baking  the  veilel  fo  as  to  mix  them  well  together.  As  heat  is 
generated,  it  wili  be  beft  to  add  the  oil  by  a  little  at  a  time,  otherwife 
the  vefiel  may  be  broke.  Put  to  this,  through  a  wide  glafs  or  paper 
funnel,  about  an  ounce  of  powdered  raw  chalk,  or  marble.  White 
marble  being  firft  granulated,  or  pounded  like  coarfe  land,  is  better 
for  the  purpofe  than  pounded  chalk,  becaufe  it  is  harder;  and,  there¬ 
fore,  the  adtion  of  the  diluted  acid  upon  it  is  flower,  and  lafts  acon- 
fiderable  time.  On  this  account,  the  fupply  of  fixed  air  from  it  is 
more  regular  than  with  the  chalk:  and  befides,  when  no  more  air 
is  produced,  the  water  may  be  decanted  from  the  veilel  A,  and  the 
white  fediment  waihed  off,  and  the  remaining  granulated  marble  may 
be  employed  again,  by  adding  to  it  frefli  water  and  anew  quantity  of 
oil  of  vitriol.  The  tunnel  in  this  procefs  is  made  ufe  of,  in  order  to 
prevent  the  pow'der  from  touching  the  iniide  oi  the  veilel’s  mouth ;  for 
if  that  happens,  it  will  flick  fo  itrongly  to  the  neck  of  the  veilel  B, 
as  not  to  admit  of  their  being  feparated  without.  breaking.  Place  im¬ 
mediately  the  two  vellels  B  and  C  (fattened  to  each  other)  into  the 
mouth  of  the  vefiel  A,  as  in  the  figure,  and  all  the  fixed  air  which  is 
diferigaged  from  the  chalk  or  marble  by  the  oil  of  vitriol,  will  pafs  up 
through  the  valve  in  S  into  the  veilel  B.  When  this  fixed  air  comes 
to  the  top  of  ihe  veiled  B,  it  will  diilodge  from  thence  as  much  water 
as  is  equal  to  it’s  bulk ;  which  water  will  be  forced  up  through  the 
crooked  tube  into  the  upper  veil'd  C. 

Care  mud  be  taken  not  to  fhake  the  vefiel  A  when  the  powdered 
chalk  is  put  in ;  otherwife  a  great  and  fudden  effcrvefcence  will 
enfue,  which  will  perhaps  expel  part  of  the  contents.  In  fuch  cafe 
it  may  be  neceil'ary  to  open  a  little  the  ftopple  p,  in  order  to  give 
vent,  otherwife  the  vefiel  A  may  burfi.  It  will  be  proper  alfo  to 
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l  :  y  f  COnt?mVn,d  Wa?\the  VefIeI’  for  the  matter  will 
flick  between  the  necks  of  the  vellels,  and  cement  them  together. 

hrw  hi?61? n°ni  muf\,hen  be,  beSlin  afrelh-  BlIt  if  'he  chalk  be  thrown 

will  I  !^'ng  th?JnuChTe,.I°r  lf  marbIe  be  llfed> ,lle  effcrvefcence 
will  not  be  violent.  If  the  chalk  be  put  into  the  veiTel  loofeiv  wrapt 

up  m  paper,  this  accident  will  be  ftill  better  guarded  againft.  When 

trie  effcrvefcence  goes  on  well,  the  vefiel  C  will  foon  be  filled  with 

water,  and  the  veiled  B  half  filled  with  air:  which  will  eafily  be 

'nou  n  to  be  the  calc  by  the  air  going  up  in  large  bubbles  through  the 
crooked  tube  rt.  0 

W  hen  this  is  obferved,  take  off  the  two  veffels  B  and  C  together  as 
,  y  arc*  ajld  lllake  foenl  fo  that  the  water  and  air  within  them  may 
be  much  agitated.  A  great  part  of  the  fixed  air  will  be  abforbed  into 
ine  water;  as  will  appear  by  the  end  of  the  crooked  tube  being  con- 
jderably  under  the  furface  of  the  water  in  the  vefiel.  Thefiiaking 

'nr  017hrce  minutes  wil1  be  fofocient  for  that  purpofe! 

i  heie  veilds  mull  not  be  fhaken  while  joined  to  the  under  one  A, 

o  her  wife  too  great  an  effervefcence  will  be  occaiioned  in  the  latter: 
together  with  the  ill  confequences  above-mentioned.  After  the  water 
and  air  have  been  fufficiently  agitated,  loofen  the  upper  veffel  C,  fo 
that  the  remaining  water  may  fall  down  into  B,  and  the  unabforbed 
air  pais  out.  I  ut  thefe  vellels  together,  and  replace  them  into  the 
mouth  of  A,  in  order  that  B  may  be  again  half  filled  with  fixed  air. 
Shake  the  vefiels  B  and  C,  and  let  out  the  unabforbed  air,  as  before. 
£Sy  repeating  the  operation  three  of  four  times,  the  water  will  be  fuffi¬ 
ciently  impregnated. 

Whenever  the  effervefcence  nearly  ccafes  in  the  veffel  A,  it  may  be 
renewed  by  giving  it  a  gentle  fnake,  fo  that  the  powdered  chalk  or 
marble  at  the  bottom  may  be  mixed  with  the  oil  of  vitriol  and  water 
above  it;  for  then  a  greater  quantity  of  fixed  air  will  be  difen¬ 
gaged. 

When  the  effervefcence  can  be  no  longer  renewed  by  fhaking  the 
veilel  A,  either  more  chalk  muft  be  putin,  or  more  oil  of  vitriol ;  or 
more  water,  if  neither  of  thefe  produces  the  defired  effeds. 

The  ingenious  Mr.  Magellan  has  ftill  farther  improved  the  contriv¬ 
ance  ot  Dr.  Nooth  and  Mr.  Parker.  He  lias  two  fets  of  the  vefiels 
B  and  C.  While  he  is  fhaking  the  air  and  water  contained  in  one  of 
thefe  fets,  the  other  may  be  receiving  fixed  air  from  the  vefiel  A.  By 
this  means  twice  the  quantity  of  water  may  be  impregnated  in  the  fame 
time.  He  has  a  wooden  ftand  K  [fig.  5 2 ,_)  to  fix  the  vefiels  B,  C  on* 
when  taken  oft  from  A,  which  is  very  convenient.  He  has  a  fmall 
tin  trough  tor  meafuring  the  quantity  of  chalk  or  marble  requifite  for 
one  operation,  and  a  wide  glafs  funnel  for  putting  it  through  into 
the  veilel  A,  to  prevent  it’s  (ticking  to  the  Tides,  as  mentioned 
before. 

He  has  alfo  contrived  a  ftopple  with  a  hole,  to  be  ufed  occafion- 
ally  initead  oi  the  perforated  one  p.  It  has  a  kind  of  bafon  at  the  top 
to  hold  an  additional  weight  when  neceflary  [fee fig.  53.)  The  Hop¬ 
ple  muft  be  ot  a  conical  figure,  and  very  loofe;  but  fo  exa£tly  and 
finoothly  ground  as  to  be  air-tight  merely  by  it’s  preffure,  which  may 
be  increafed  by  additional  weights  put  into  it’s  bafon.  It’s  ufe  is  to 
comprels  the  fixed  air  on  the  water,  and  thereby  increafe  the  im¬ 
pregnation.  For  by  keeping  the  air  on  the  water  in  this  comprefled 
itate,  the  latter  may  be  made  to  fparkle  like  champaign.  And  if 
the  vefiels  are  ftrong,  there  will  be  no  danger  of  their  burftingin  the 
operation. 

I  f  the  vefiels  be  (offered  to  Hand  fix  or  eight  hours,  the  water  will 
be  fufficiently  impregnated  even  without  agitation.  But  by  employing 
the  means  above  deferibed,  it  may  be  done  in  as  many  minutes. 

The  water  thus  impregnated  may  be  drawn  out  at  the  opening  k. 
But  if  it  is  not  wanted  immediately,  it  w  ill  be  better  to  let  it  remain 
in  the  machine,  where  it  has  no  communication  with  the  external  air. 
Otherwife  the  fixed  air  flies  off  by  degrees,  and  the  water  becomes 
vapid  and  flat ;  as  alfo  happens  to  other  acidulous  waters.  But  it  may 
be  kept  a  long  time  in  bottles  well  flopped,  eipecially  if  they  are  placed 
with  their  mouths  downwards. 

Mr.  Blades  of  Ludgate-hill  has  flill  farther  improved  this  apparatus, 
by  changing  the  ftopple  at  k  fora  glafs  cock,  which  is  more  conve¬ 
nient.  He  has  likewife  altered  the  middle  veilel  B  into  a  form  more 
advantageous  for  the  impregnation.  See  Plate  124 ,  fig.  54. 

For  Dr.  Holme’s  method  of  impregnating  water  with  fixed  air,  fee 
the  article  of  Putrid  Fever. 

Dr.  Withering  of  Birmingham  has  lately  contrived  a  new  apparatus 
for  impregnating  water  with  fixed  air,  which,  he  fays,  is  preferable 
to  that  in  common  ufe,  becaufe  it  can  be  made  at  lefs  expence, 
and  is  more  eafily  prepared;  becaufe  the  whole  quantity  of  fixable 
air  produced  is  converted  to  ufe,  without  any  walte  of  the  vitriolic 
acid;  becaufe  it  impregnates  three  times  the  quantity  of  water  at 
onetime,  more  completely  and  with  lefs  trouble;  and  the  impreg¬ 
nated  water  will  always  retain  it’s  virtue,  if  the  joints  and  cocks  of 
the  machine  are  made  perfe&ly  air-tight;  for  which  purpofe  they 
(hould  once  a  year  be  fupplied  with  a  fmall  quantity  of  unfalted 
lard.  This  apparatus  is  exhibited  in  Plate  fig.  55,  and  confifts 
of  a  glafs  veffel  A,  about  ten  inches  high  in  the  cylindrical  part,  and 
fix  inches  and  a  half  in  diameter ;  another  glafs  veffel  B,  about 
twelve  inches  high  in  the  conical  part,  one  inch  and  a  half  in  the 
neck,  and  five  inches  in  diameter  at  the  bottom ;  a  copper  pipe  C 
pafling  through  the  ftopper  of  the  veffel  B,  and  tied  fail  in  the 
flexible  tube  D,  made  of  ftrong  leather,  air-tight,  and  kept  hollow 
by  means  of  a  fpiral  wire  palling  through  it's  whole  length ;  a  co¬ 
nical  brafs  pipe  E,  with  a  flop-cock  faftened  to  the  tube  D ;  another 
conical  pipe  F,  with  a  flop-cock  G,  into  which  the  end  of  the  tube 
E  is  accurately  ground  fo  as  to  be  air-tight,  and  cutting  off  all  com¬ 
munication  with  the  atmofphere  when  the  pipe  E  is  removed;  two 
large  hog’s  bladders  H,  H,  each  of  which  ought  to  hold  two  quarts; 
a*flpp-cock  I  to  prevent  the  water  rifing  into  the  bladders,  when  the 
veffel  A  is  agitated;  a  bladder  K,  tied  to  the  crooked  tube  with  the 
flop-cock  L,  which  occafionally  opens  or  (huts  the  communication 

with 
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with  the  velfe!  B;  a  glals  funnel  M,  accurately  fitted  with  the  glafs 
(topper  N ;  an  aperture  O,  fitted  with  a  glals  ltopper  err  Jilver  cock, 
(rom  which  the  impregnated  water  is  to  be  drawn  for  life ;  and 
laflly,  the  tube  P  opening  into  the  veiTel  A.  When  this  apparatus 
is  ufed,  let  the  vellel  A  be  filled  with  pure  water,  and  any  other 
ingredients  that  are  required,  in  a  proper  proportion  ;  into  the  vellel 
B  put  as  much  marble  or  whiting,  in  final!  lumps,  as  will  cover  it’s 
bottom  to  the  height  of  about  two  inches,  and  pour  in  water  to  the 
height  reprefented  by  the  dotted  line;  let  the  mouth  of  the  vellel  A. 
be  well  fitted  with  a  cork,  and  through  a  hole  in  the  cork  pafs  the 
tube  P,  putting  upon  the  cork  melted  fealing-wax  of  the  foftell  kind, 
or  modelling-wax,  lb  as  to  make  the  whole  air-tight.  The  model¬ 
ling-wax  may  be  procured  at  the  engravers,  or  it  may  be  prepared 
by  adding  to  half  a  pound  of  melted  bees-wax  two  ounces  of  tallow, 
and  one  ounce  of  Venice  turpentine:  to  this  mafs  add  a  fufficient 
quantity  of’ red  lead  or  Spanilh  brown  to  give  it  a  colour,  and  let  the 
mixture  be  (Erred  till  it  is  cold  ;  let  the  mouth  of  the  velfe!  B  be 
(lopped  with  a  piece  ol  mahogany,  turned  into  a  conical  figure  in  a 
lathe,  and  of  a  fize  fomewhat  larger  than  the  mouth  of  the  glafs 
will  admit ;  put  this  piece  of  wood  into  melted  bees-wax,  and  heat 
the  wax  till  the  wood  begins  to  grow  black:  when  cool,  turn  it 
again  till  it  fits  the  mouth  of  the  vellel:  the  tubes  C,  L,  and  M  are 
fitted  into  holes  bored  through  the  wooden  (topper,  previous  to  it’s 
being  immerfed  in  the  wax:  pulh  thefe  tubes  through  the  holes, 
and  prefs  the  (topper  into  the  orifice  of  the  veil'd  B,  and  cement  the 
whole  with  fealing  or  noddling  wax:  (hut  the  (top-cocks  I  and  L, 
having  previoi illy  p relied  the  air  out  of  the  bladder  K;  open  the  dop- 
CocksG  and  E;  then  f'queeze  the  air  out  of  the  bladders  El,  H,  and 
afterwards  prefs  the  conical  pipe  E  into  the  pipe  F:  pour  about  a 
large  fpowninl  wf  oil  of  vitriol  through  the  funnel  M,  and  (top  it 
with  it’s  Hopper  N.  The  fixable  air  let  loofe  by  the  effervefcencc 
in  the  veltd  B,  riling  through  the  tube  C,  pailes  into  the  bladders 
B,H,  and  dilteiuls  th  m.  In  this  cafe  open  the  (top-cock  I,  and. 
from  the  aperture  O  draw  out  about  a  quart  ot  water;  and  the 
fpace  before  occupied  by  the  water  will  be  filled  with  fixable  air, 
which  loon  begins  to  be  r.biorbcd  by  the  remaining  water,  and  is 
dill  fupplipd  from  the  bladders  H,  H,  and  from  the  effervefeing 
mixture. in  the  veil'd  B.  When  the  bladders  are  confiderably  col- 
lapfed,  more  vitriolic  acid  mull  be  added  through  the  funnel  M,  fo 
that  they  may  he  always  kept  pretty  fully  diftended.  When  an 
impregnation  is  i'pecdily  required,  turn  the  (lop-cocks  at  G  and  E, 
and  open  that  at  L;  then  feparate  the  pipe  E  from  the  tube  F,  and 
agnate  the  veilel  A  ;  the  fixable  air  will  pafs  into  the  bladder  K,  and 
may  be  preffed  into  the  two  other  bladders,  when  the  parts  of  the 
apparatus  are  united.  During  the  agitation,  the  Hop-cock  at  I 
(huuki  be  doled,  and  opened  only  occaliofially  to  fupply  out  of  the 
bj adders  El,  El,  the  fixable  air  abforbed  by  the  water.  If  a  drong 
impregnation  be  required,  this  procefs  Ihould  be  carried  on  in  a 
rcxnrq  the  heat  of  which  does  not  exceed  forty-eight  degrees  of 
Fahrenheit’s  thermometer.  Dr.  Withering  obferves,  that  the  im¬ 
pregnated  water  receives  no  tade  from  the  bladders:  and  that  if  the 
veil'd  A  with  it’s  impregnated  water  be  feparated  from  the  veffel  B, 
at  the  conical  parting  E,  F,  it  may  be  inclofed  in  a  pyramidal  ma¬ 
hogany  cafe.,  out  of  the  lower  part  of  which  the  diver  cock  at  O 
projects;  and  thus  ferve  for  an  ornamental  as  well  as  a  luxurious  and 
lalubrious  addition  to  the  fide-board,  particularly  in  the  fummer  and 
.autumnal  feafons. 

Mr.  Henry  has  deferibed  a  method  of  impregnating  water  in  large 
quantities  with  fixed  air,  fo  as  to  give  it  the  propeities  of  mineral 
water,  lor  the  life  of  the  lick- on  board  of  (Flips,  and  in  hofpitals.  Ele 
has  given,  the  following  account  of  his  apparatus  and  procefs  .for  this 
purpofe.  Cut  .off  the  two  extremities  of  a  call ’s  or  pig's  bladder  f, 
Plate  124 ,  fig.  56,,  and  having  previoully  moidened  them,  into  one 
end  iqfert  lhe  top  ol  the  tubular  Hopper  e,  round  the  neck  of  which  it 
is  to  be  clofety  fadened  with  Hrong  thread.  Into  the  upper  end  intro¬ 
duce  the  part  g  of  the  long  bent  tube  h,  and  tie  them  round  in  the  fame 
manner.  The  pipe  b  mud  be  palled  through  a  hole  formed  by  a  hot 
iron  borer,  in  a  large  cork  adapted  to  .the  orifice  i  in  the  calk  B  B, 
holding  about  ten  or  twelve  gallons,  to  which  it  mud  be  cemented: 
and  the  length  of  the  pipe  from  this  point  mud  be  fuch  as  to  reach 
within  a  few  inches  of  the  bottom  ot  the  cafk  BB,  which  is  to  be 
completely  filled  with  field  water,  or  fuch  as  has  been,  recovered  from 
lime.  See  Putrefaction  of  water. 

To  a  quantity  ot  mild  calcareous  eai;th  and  water,  placed  in  the 
air-veffcl  C,  add  a  fmijll  portion  of  drong  vitriolic  acid,  apd  by  the 
time  mod  of  fee  common  air  may  be  fuppofed  to  be  expelled  by  the 
fixed  air,  arifing  from  the  mild  calcareous  earth,  add  a  larger  quantity 
of  acid,,  and  putting  the  tubulated  Hopper  e  in  it’s  place,  the  bladder 
/  will  become  inflated.  Prefs  it  gently  till  it’s  fides  collapfe;  and 
then  introducing  die  pipe  b h  with  it’s  cork,  into  the  orifice  i  of  the 
cafk  BB,  again  prefs  the  air  forward,  as  it  didends  the  bladder  into 
the.  water  calk,  where  bubbling  tip  through  the  water,  it  will  rife  to 
the  fui face,  and  by  it’s  preilure,  force  the  water  to  afeend  into  the 
fennel  k,  which  is  to  be  cemented  into  the  head  of  the  cafk  at  /. 
In  proportion  as  the  water  in  the  cafk  becomes  impregnated  with  fixed 
air,  that  in  the  runnel  will  return  into  it’s  place;  but  if,  at  any  time, 
the  latter  lipoid  rife  fo  high,  as  to  be  in  danger  of  overflowing,  a 
quantity  oft  air  may  be  let  out  of  the  water  cafk,  by  means  of  the 
final!  plug,  aftw.  And  this  is  neceffary  to  be  done,  occafionally,  to 
difeharge  the  .rtflduum  of  the  fixed  air,  which  is  not  feluble  in 
water.,  E'  ■  ‘ 

If;  fhe  operation  be  required  fo  be  performed  more  expeditiouily, 
it.  may.  be  quickened  by  agitating  the  water  calk.  To  do  this,  the 
tabular  fluppdr  e  mud  be  withdrawn  from  the  air  veffel,  and  fup- 
ported,  together  with  the  bladder,  by  an  affiffant,  while  the  calk 
if.B.  is  fhaken.  During  this  time  another  tubular  Hopper  mud  ba 
put  into  .  th?,  air  veffel,  and  it  may  be  immerfed  into  a  quantity  of 
lime-watc*/  to  prevent  wfete.  Wfieu-  the  agitation  has  been  con¬ 


tinued  for  feme  minutes,  in  proportion  to  the  falling  of  the  water  in 
the  fennel,  replace  the  Hopper  attached  to  the  bladder  /in  the  air 
vellel  when  taken  out  of  the  lime-water,  and  proceed  as  before,  re¬ 
peating  the  agitation  occafionally. 

During  the  procefs,  additional  quantities  of  vitriolic  acid  maybe 
introduced  into  the  air  veffel  through  the  opening  at  d,  which  is  to  be, 
at  all  other  times,  carefully  fecured  with  it’s  Hopper. 

By  this  procefs,  fixed  air  may  be  imparted  to  wine,  beer,  and 
aimed  any  liquor  whatever.  And  when  beer  is  become  flat  or  dead, 

;  it  will  be  revived  by  this  means;  but  the  delicate  agreeable  flavour, 
or  acidulous  talie  communicated  by  the  fixed  air,  and  which  is  ma- 
mfed  in  water,  will  hardly  be  perceived  in  wine,  or  other  liquorS 
which  have  much  tade  of  their  own. 

1  he  artificial  mineral  waters  thus  made,  are  more  pleafant  to  the 
tade  than  the  natural  Pyrmont  or  Seltzer  waters;  which,  befides  their 
fixed  air,  contain  faline  particles  of  a  difagreeable  tade,  which  are 
known  fo  contribute  little  or  nothing  to  their  medicinal  virtues, 
and  may,  in  fome  cafes,  be  hurtful.  They  are  likejrt’ife  confiderably 
dronger.  According  to  Sir  John  Pringle,  thefe  waters  may  be 
made  more  nearly  to  refcmble  genuine  Pyrmont  water,  by  adding  to 
each  pint  of  them  from  eight  to  ten  drops  of  tintfura  martis  cum. 
Jpintu  Jaiis.  Or  this  may  be  done,  by  adding  to  the  water  in  the 
middle  veffel  B,  (fig.  51 J  in  the  proportion  of  about  thirty  grains  of 
Epfom  fait,  ten  grains  ot  common  fait,  a  fcrtiple  of  magnefia  alba, 
and  a  dram  of  iron  filings  or  iron  wire,  clean  and  free  from  rud,  to 
one  gallon  of  fpring  water,  and  impregnating  the  whole  with  fixed' 
air  in  the  manner  already  deferibed.  Let  them  remain  till  the  othex 
ingredients,  and  as  much  of  the  iron  as  is  neceffary,  are  diffoived, 
which  will  be  in  two  or  three  days;  or  the  magnefia  may  be  omitted, 
and  then  the  operation  will  be  flmfhed  in  Id's  than  half  that  time. 
I  hefe  waters  may  he  rendered  ferruginous  of  chalybeate  very  eafily, 
by  putting  in  the  middle  veffel. two  or  more  (lender  phials,  filled  ivith 
cuttings  of  fine  iron-binding  wire,  or  with  fmall  iron  nails ;  becaufe 
the  impregnated  water  will  diflblve  the  iron  fo  fad,  as  to  become  well 
fattiratfcd  with  it  in  a  few  hours,  according  to  the  experiments  of  Mr. 
Lane.  But  the  method  of  rendering  thefe  artificial  waters  chalybeate, 
ufed  by  Dr.  Hulme,  is  to  add  one  grain  of  fait  of  Heel  to  each  pint 
(lixteen  ounces)  of  water  already  impregnated  vvith  fixed  air. 

BYROC 1 OGONIUM,  in  natural  hidory,  a  genus  of  fofftJs 
ufeally  comprehended  by  authors  under  the  general  name  pyrites. 

The  pyroiiogmium  is  a  compound,  inflammable,  metallic  body,  of 
a  regular  odlohedral  figure,  or  compofed  of  eight. planes. 

There  is  only  one  know  n  fpecies  of  this  genus’,  which  is  a  very 
Angular  and  elegant  fold  I,  being  compofed  of  eight  triangular  planes’; 
thele  being  the  fides  of  two  quadrilateral  pyramids,  vvith  broad  bafe$, 
which  being  joined  bafe  to  bafe,  conditute  the  pyroSlogomum. 

PYROMANCY,  a  kind  of  divination,  performed  by  means 
of  fire.  The  ancients  .imagined  they  could  feretel  futurity  by  in- 
fpetding  fire  and  flame:  to  this  end  they  confidered  it’s  direction,  or 
which  way  it  turned.  Sometimes  they  added  other  matters  to  the 
fire,  e.  gr.  a  veffel  full  of  urine,  with  it’s>  neck  bound  about  with  wool, 
watching  narrowly  on  which  fide  it  would  burd,  and  thence  taking 
their  augury.  Sometimes  they  threw  pitch  oa  it,  and  if  it  took  fire 
immediately,  they  edeemed  it  a  good  augury. 

PYROMETER,  formed  ot  fire,  and  ptyu,  /  meafure,  in 
phyfics,  the  name  of  a  machine  contrived  to  meafere  the  alteration  of 
the  dimenfionsof  metals,  and  other  folid  bodies,  arifing  from  heat. 

Mufchenbroeck,  who  was  die  original  inventor  of  this  machine,  lias 
given  a  table  of  the  expanlion  of  the  different  metals,  in  the  fame 
degree  of  heat.  Having  prepared  cylindric  rods  of  iron,  Heel,  copper, 
brafs,  tin,  and  lead,  he  expofed  them  fir fl  to  a  pyrometer  with  one 
dame  in  the  middle;  then  with  two  flames;  and  (iicceflively  to  one 
with  three,  four,  and  five  flames.  But  previous  to  this  trial,  he  took 
care  to  cool  them  equally,  by  expofing  them  fome  time  upon  the 
fame  done,  when  it  began  to  freeze,  and  Fahrenheit’s  thermometer 
was  at  thirty-two  degrees.  The  effects  of  which  experiment  are  di- 
geded  in  the  following  table,  where  the  degrees  of  expanfion  are 
marked  in  parts  equal  to  the  part  of  an  inch. 


Expanlion  of _ |  IroniSteel [Copperf  Brafs [T.i n  j  Lead 

By  one  dame   j  .80  |  85"  8.9  |  Yio'ji/j |  ~t 


By  two  Hames  placed  clofe  to- 

gether  J 

”7 

123 

1  *5 

220 

t/T 

274 

263 

By  two  dames  2\  inches  didant 

ioq 

94  1  9- 

2  iq 

•  By  three  flames  placed  clol'e  to-  \ 

gether  / 

1+2 

168 

i93 

VS 

By  four  flames  placed  clofe  to-1 
gether  J 

21  i 

270 

270 

361 

By  five  flames 

230 

310 

310  1  377  1  1 

It  is  to  be  obferved  of  tin,  that  it  will  eafily  melt,  when  heated  by 
.  two  flames  placed  together.  Lead  commonly  melts  with  three  flames, 
placed  together,  efpecially  if  they  burn  lung, 

,  But  it  has  been  obferved,  that  M.  Mufchenbroeck’s/ycuw  frr  was¬ 
hable  to  fome  objections ;  and  thefe  have  been  removed  in  a  good 
meafure.  by  Mr.  Ellicotr,  who  has  given  a  deferiptiou  of  his  im¬ 
proved  pyrometer  in  the  Philofophical  Tranfeflions,  No.  443.  This 
-indrument  is  formed  with  a  Bat  piece  of  brafs  A  A,  ( Plate  25,  fig.  2 ,) 
which  is  fere  wed  down  to  a  thick  piece,  of  mahogany.  Upon  this 
plate  are  ferewed  three  pieces  of  brafs,  two  of  which  B,  B,  ferve  to 
fupport  the  fiat  iron  C,  called  the  dandard  bar.  The  upper  part 
of  the  third  piece  of  brafs  is  a  circle  D  about  three  inches  in  dia¬ 
meter,  divided  into  three  hundred  and  lixiy  equal  [tarts  or  degrees : 
within  this  circle  is  a  moveable  plate  d  divided  likewife  into  three 
hundred  and  fixty  parts,  and  a  (mail  Heel  index.  The  bar  df  metal 
E,  upon  which  the  experiment  is  to  be  made,  is  laid  on  the  dandard 
2  bar- 
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bar.  F  is  ajever  two  inches  and  a  half  long,  fattened  to  an  axis, 
which  turns  in  two  pieces  of  brafs  ferewed  to  one  of  the  fupports  B. 
To  the  end  of  this  lever  is  fattened  a  chain,  or  lilk  line,  which,  after 
being  wound  round  a  fmall  cylinder,  to  which  the  index  in  the  brafs 
Circle  D  is  fattened,  pafles  over  a  pulley,  with  a  weight  hung  to  the 
end  of  it.  Upon  the  axis,  to  which  the  lever  is  fixed,  is  a  pulley, 
a  quarter  of  an  inch  in  diameter,  to  which  a  piece  of  watch-chain  is 
fattened,  the  other  end  of  which  is  hooked  to  a  ttrong  fpring  G, 
which  bears  againtt  one  end  of  the  metal  E.  H  is  a  lever  exactly  of 
the  fame  form  and  dimenfions  with  the  other;  but  the  chain  fattened 
■to  the  pulley  on  it’s  axis  is  hooked  to  the  ftandard  bar.  The  line 
fattened  to  the  end  of  this  lever,  after  being  wound  round  a  cylinder, 
to  which  the  moveable  plate  is  fixed,  pafles  over  a  fmall  pulley,  and 
has  a  weight  hung  ro  the  end  of  it;  or  rather  the  fame  line  patting 
under  a  pulley  to  which  the  weight  is  hung,  has  it’s  other  end  fatten¬ 
ed  to  the  lever  F ;  fo  that  one  weight  ferves  for  both  levers.  From 
this  description  it  is  plain,  that  whenever  the  bar  E  is  lengthened,  it 
gives  liberty  to  the  weight  to  draw  the  lever  F  upwards  by  it’s  a&ion 
on  the  fpring  G  ;  and  the  index  will,  at  the  fame  time,  by  means  of 
the  filk  iine,  be  carried  forward  in  the  circle, and  as  the  bar  fhortens, 
it  will  return  back  again  :  the  lame  motion  will  be  communicated 
to  the  Itandard  bar.  W  hen  the  bar  is  lengthened  -^th  of  an  inch,  the 
index  will  be  carried  6nce  round  the  brafs  circle,  which  is  divided 
into  three  hundred  and  fixty  degrees  ;  and  therefore,  if  the  metal 
lengthens  the  7200th  part  of  an  inch,  the  index  will  move  one  de¬ 
gree.  In  OTder  to  make  an  experiment  with  this  inftrument,  lay  a 
bar  of  any  kind  of  metal,  as  E,  on  the  ftandard  bar,  then  iieat  this 
bar  to  any  degree  of  heat  with  a  lamp,  and  mark  the  degree  of  it’s 
expanfion  as  indicated  by  the  moveable  plate  ;  obferve  all'o  the  de¬ 
gree  of  expanfion  of  the  metal  E,  by  the  heat  communicated  to  it 
from  the  ftandard  bar,  as  marked  on  the  brafs  circle  by  the  index  : 
let  the  inttrument  ftand,  till  the  whole  is  thoroughly  cold  ;  then  re¬ 
moving  the  bar  E,  lay  any  others  fucceflively  in  it’s  place,  and  pro¬ 
ceed  cxacfly  as  before;  and  thus  the  degrees  of  expanfion  of  diffe¬ 
rent  metals  by  the  fame  degree  of  heat  mav  be  eftiinated. 

By  the  help  of  this  inttrument  Mr.  Ellieott  found,  upon  a  medium, 
that  the  expanfions  of  bars  of  different  metals,  as  nearly  of  .the  fame 
dimenfions  as  poffible,  by  the  fame  degree  of  heat,  were  as  follow: 

Gold,  Silver,  Brafs,  Copper,  Iron,  Steel,  Lead, 

73  I03  95  89  60  56  149 

The  great  difference  between  the  expanfions  of  iron  and  brafs,  has 
been  applied  with  goodfuccbfs  to  remedy  the  irregularitiesin  pendu¬ 
lums  arifing  from  heat.  See  Pendulum. 

Mr.  Graham  ufed  to  meafure  the  minute  alterations,  in  length, 
of  metal  bars,  by  advancing  the  point  of  a  micrometer-fcrew,  till  it 
fenfibly  flopped  againtt  the  end  of  the  bar  to  be  meafured.  This 
ferew,  being  fmall  and  very  lightly  hung,  was  capable  of  agreement 
within  the  three  or  four  thoufandrh  part  of  an  inch.  On  this  gene¬ 
ral  principle  Mr.Smeaton  contrived  his pyrometer,  in  which  the  mea- 
fures  are  determined  bv  the  conta£i  of  a  piece  of  metal  with  the 
point  ofa  mieromerer-ferew.  ABCD  (Piute  2 Jig.  3,)  reprefents 
the  main  bar  or  balls  of  this  inftrument :  E  F  is  the  bar  to  be  mea¬ 
fured,  lying  in  two  notches;  one  fixed  fothe  upright  ftandard  AB, 
the  other  to  the  principal  lever  H  I :  the  end  E  of  the  bar  E  F  bears 
againtt  the  point  of  G,  a  ferew  which  is  of  ufe  in  examining  the 
micrometer-fcrew  :  the  other  end  of  the  bar  F  bears  againtt  a  lmall 
fpherically  protuberant  bit  of  hard  metal  fixed  at  the  fame  height  as 
G,  in  the  p-incipal  lever  HI:  K  is  an  arbor  fixed  in  the  bafts, 
which  receives  at  each  end  the  point  of  the  ferews  H,  L,  upon 
which  the  lever  H  I  turns,  and  ferves  as  a  fulcrum  to  it :  O  is  a 
(lender  fpring,  to  keep  the  lever  in  a  bearing  ft  ate  againtt  the  bar  ; 
and  P  is  a  check,  to  prevent  the  lever  from  falling  forward  when  the 
bar  is  taken  out:  N  is  the  feeler,  fomewhat  in  the  ihape  of  a  T, 
fufpended,  and  moveable  up  and  down  upon  the  points  of  the  ferews 
J,M,  which,  as  weil  as  L,  H,  are  fo  adjutted  as  to  leave  the  mo¬ 
tion  free,  but  without  fhake  :  Q_R  is  the  handle  of  the  feeler, 
moveable  upon  a  loofe  joint  at  R  ;  fo  that,  laying  hold  of  it  at  Q, 
the  feeler  is  moved  up  and  down  without  being  affe&ed  by  the  irre¬ 
gular  preffure  of  the  hand :  the  extremity  S  of  the  feeler  is  alfo  fur- 
nifhed  with  a  bit  of  protuberant  hard  metal,  to  render  it’s  contad 
with  the  point  of  the  micrometer-fcrew  more  perfect:  T  is  the  mi¬ 
crometer-fcrew  ;  V  the  divided  index-plate;  and  W  a  knob  for  the 
handle:  the  micrometer-fcrew  pafles  through  two  folid  ferewed 
holes  at  D  and  Y :  the  piece  Y  Z  is  made  a  little  fpringv,  and  en¬ 
deavours  to  pull  the  ferew  backwards  from  the  hole  at  D  ;  and 
confequentl  v,  keeps  the  micrometer -ferew  conftantly  bearing  againtt 
it’s  threads  the  fame  wav,  and  thereby  renders  the  motion  thereof 
perfeftly  fteady  and  gentle  :  X  is  the  index,  havingdivifions  upon  it, 
anfw.ering  to  the  turns  of  the  ferew:  this  piece  points  outthedivi- 
fions  of  the  plate,  as  the  face  of  the  plate  points  out  the  divifors  upon 
the  index.  When  the  inftrument  is  ufed,  lay  hold  of  the  knob  at  Q 
with  one  hand,  and  moving  the  feeler  up  and  down,  with  the  other 
move  forward  the  fcreiv  T  till  it’s  point  comes  in  contact  with  the 
feeler,  then  will  the  plate  and  index  V  and  X  fhew  the  turns  and 
parts.  Thebafisof  this  inttrument  (as/wcll  as  the  other  parts  of  it) 
is  brafs  ;  one  end  of  which  is  continued  of  the  fame  piece  at  right 
angles,  to  the  height  of  three  inches  and  a  half ;  and  the  other  end 
a£fs  upon  the  middle  ofa  lever  of  the  fecond  kind,  whofe  fulcrum 
is  in  the  bafis  ;  and,  therefore,  the  motion  of  the  extremity  of  the 
lever  is  double  the  difference  between  the  expanfion  of  the  bar  and 
the  bafis.  Hence,  having  the  length  of  the  lever  from  it’s  fulcrum 
to  the  point  of  fufpenfion  of  the  feeler,  the  diftance  between  the 
fulcrum  and  the  point  of  contatt  with  the  bar,  the  inches  and  parts 
that  correfpond  to  a  certain  number  of  threads  of  the  mr-tometer, 
and  the  number  of  divifions  in  the  circumference  of  the  index-plate ; 
the  fradlion  of  an  inch  expreffed  by  one  di  vifion  of  the  plate  ii iay  be 
deduced  ;  thofe  meafures  are  as  follow  :  from  the  fulcrum  of  the 
lever  to  the  feeler,  5,875  inches ;  from  the  fulcrum  to  th  plate  of 
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contaft,  2,895  ^ches  ;  length  of  feventy  threads  of  the  ferew, 
2.455  inches  ;  and  the  divifions  in  the  circumference  of  the  index- 
plate,  100.  Hence  the  value  of  one  divilion  will  be  the— d  Dart 
of  an  inch:  but  if  the  ferew  be  altered  one  fourth  of  one^fthefe  di- 
vi lions,  when  the  contadf  between  the  ferew  and  feeler  is  well  ad- 
ju4ted,  the  difference  of  contact  will  be  very  perceivable  to  the  flight¬ 
ed  oblerver ;  and  confequently,  ,TVTth  part  of  an  inch  is  perceival 
ble  in  this  inftrument.  When  the  inftrument  is  made  ufe  of,  it  is 
immerged,  together  with  the  bar  to  be  meafured,  in  a  cittern  of  wa¬ 
ter,  which  water,  by  means  of  lamps  underneath,  is  made  to  receive 
any  intended  degree  of  heat,  not  greater  than  that  of  boiling,  and 
thereby  communicates  the  fame  degree  of  heat  to  the  inttrument,  the 
bar,  and  to  a  mercurial  thermometer  immerged  therein,  for  the  pur- 
pofe  of  afeertaining  that  degree.  See  fig.  4,  in  which  AB  is  the  cif- 
tern,  C  the  cover,  which,  when  the  inttrument  (fig.  3,)  is  raifed 
upon  blocks,  goes  on  between  the  bar  E  F  and  the  bafis  BC;  Da 
handle  to  take  off  the  cover,  when  hot ;  E  the  mercurial  thermome¬ 
ter  ;  1*  the  cock  to  let  out  the  water ;  and  G  H  a  hollow  piece  of  tin, 
which  fupport  feven  fpirit  lamps,  which  are  raifed  higher  or  lower 
by  the  ferews  I  and  K,  in  order  to  give  the  water  in  the  cittern  a 
proper  degree  of  heat.  With  this  pyrometer  Mr.  Smeaton  performed 
feveral  experim  its,  which  are  arranged  in  a  table;  and  their  refult 
agrees  very  well,  heobferves,  with  the  proportions  of  expanfions  of 
ieveral  metals  given  by  Mr.  EUicott.  The  following  table  fhews 
how  much  a  loot  in  length  of  each  metal  grows  longer  by  an  increafe 
of  heat  correfpunding  to  180°  of  Fahrenheit’s  thermometer,  or  to 
the  difference  between  freezing  and  boiling  water,  expreffed  in  fuch 
parts  of  which  the  unit  is  equal  to  the  10000th  part  of  an  inch. 

1.  White-glafs  barometer-tube, .  JOO 

2.  Martial  regulus  of  antimony, . . 

3.  Bliftered  fteel, .  ,^0' 

4-  Hard  fteel, . ‘.W.V.V.V.V  tin 

5-  Hon, .  j!, 

b.  Bifmuth, . . . ; . . . j67‘ 

7.  Copper  hammered . 204! 

8.  Copper  eight  parts,  mixed  with  tin  one, . 218! 

9.  Calf  brafs, .  22  / 

10.  Brafs  lixteeri  parts,  with  tin  one .  220'. 

11.  Brafs  wire, . 2-2’ 

12.  Speculum  metal, . r . . .  232” 

1 3.  Spelter  folder,  viz.  brafs  two  parts,  zinc  one, .  257. 

14.  Fine  pewter,.. . . 2-^ 

15.  Grain  tin,  . . 2^8‘ 

16.  Soft  folder,  viz.  lead  two,  tin  one, . . . ^oi. 

17.  Zinc  eight  parts,  with  tin  one,  a  little  hammered, _ 322. 

18.  Lead,  . . . —  ... -  344* 

19.  Zinc  or  fpelter, . . . . . 

20.  Zinc  hammered  half  an  inch  per  foot, .  373. 

Mr.  Fergufon  has  conftrufted  and  deferibed  a  pyrometer,  which 
makes  the  expanfion  of  metals  by  heat  vifible  to  the  45000th  part  of 
an  inch.  The  upper  furface  of  this  machine  is  reprefented  by  fig. 
36,  Plate  25.  It’s  frame  ABCD  is  made  of  mahogany,  on  which 
is  a  circle  divided  into  three  hundred  and  fixty  equal  parts;  and  with¬ 
in  that  circle  is  another,  divided  into  eight  equal  parts.  If  the  ttiort 
bar  E  be  puttied  one  inch  forward  (or  toward  the  center  of  the  circle), 
the  index  e  will  be  turned  125  times  round  the  circle  of  360  parts  or 
degrees.  As  125  times  360  is  45,000,  it  is  evident,  that  if  the  bar 
E  be  moved  only  the  45,ooodth  part  of  an  inch,  the  index  will 
move  one  degree  of  the  circle.  But,  as  in  this  pyrometer ,  the  circle 
is  nine  inches  in  diameter,  the  motion  of  the  index  is  vifible  to  half 
a  degree,  which  anfwers  to  the  9o,ooodth  part. of  an  inch  in  the 
motion  or  puihing  of  the  fhort  bar  E. 

One  end  of  a  long  bar  of  metal  F  is  laid  into  a  hollow  place  in  a 
piece  of  iron  G,  which  is  fixed  to  the  frame  of  the  machine  ;  and 
the  other  end  of  this  bar  is  laid  againtt  the  fhort  end  of  the  bar  E, 
over  the  fupporting  crofs  bar  H  i :  and,  as  the  end /of  the  long  bar 
is  placed  dole  againtt  the  end  of  the  ttiort  bar,  it  is  plain,  that  if  F 
expands,  it  will  pufh  E  forward,  and  turn  the  index  e. 

The  machine  (lands  on  four  fhort  pillars,  high  enough  from  a 
table,  to  let  a  fpirit  lamp  be  put  on  the  table  under  the  bar  F ;  and, 
when  that  is  done,  the  heat  of  the  flame  of  the  lamp  expands  the  bar, 
and  turns  (he  index. 

There  are  bars  of  different  metals,  as  Giver,  brafs,  and  iron ;  all 
of  the  fame  length  as  the  bar  E,  for  trying  experiments  on  the  dif¬ 
ferent  expanfion  of  different  metals,  by  equal  degrees  of  heat  applied 
to  them  for  equal  lengths  of  time  ;  which  may  be  meafured  by  a 
pendulum,  that  fwings  fcconds.  Thus, 

Put  on  the  brafs  bar  F,  and  fet  the  index  to  the  360th  degree: 
then  put  the  lighted  lamp  under  the  bar,  and  count  the  number  of 
fcconds  in  which  the  index  goes  round  the  plate,  from  360  to  360 
again  ;  and  then  blow  out  the  lamp,  and  take  away  the  bar. 

This  done,  put  on  an  iron  bar  F  where  tiie  brafs  one  was  before, 
and  then  fet  the  index  to  the  360th  degree  again.  Light  the  lamp, 
and  put  it  under  the  iron  bar,  and  let  it  remain  j  uft  as  many  feconds 
as  it  did  under  the  brafs  otie ;  and  then  blow  it  out,  and  you  will  fee 
how  many  degrees  the  index  has  moved  in  the  circle:  and  by  that 
means  you  will  know  in  what  proportion  the  expanfion  of  iron  is  to 
the  expanfion  of  brafs ;  which  will  be  found  to]  be  as  210  is  to 
360,  or  as  7  is  to  1 2.  By  this  method,  the  relative  expanfion  of  dif¬ 
ferent  metals  may  be  found. 

The  bars  ought  to  be  exadl/  of  equal  fize;  and  to  have  them  fo, 
they  lhouid  be  drawn,  like  wire,  through  a  hole. 

When  the  lamp  is  blown  out,  you  will  fee  the  index  turn  back¬ 
ward  ;  which  Ihews  that  the  metal  contracts  as  it  cools. 

The  infide  of  this  pyrometer  is  conftru&ed  as  follows. 

In  fig.  6,  A  a  is  the  ttiort  bar,  which  moves  between  rollers;  and 
on  the  lide  a  it  has  fifteen  teeth  in  an  inch,  which  take  into  the  leaves 
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of  a  pinion  B,  (twelve  in  number)  on  whofe  axis  is  the  wheel  C  of 
one  hundred  teeth,  which  take  into  the  ten  leaves  of  the  pinion  D, 
on  whofe  axis  is  the  wheel  E  of  one  hundred  teeth,  which  take  into 
the  ten  leaves  of  the  pinion  F,  on  the  top  of  whofe  axis  is  the  index 
above-mentioned. 

Now,  as  the  wheels  C  and  E  have  one  hundred  teeth  each,  and 
the  pinions  D  and  F  have  ten  leaves  each,  it  is  plain,  that  if  the 
wheel  C  turns  once  round,  the  pinion  F,  and  the  index  on  it’s  axis, 
will  turn  one  hundred  times  round.  But,  as  the  firft  pinion  B  has 
only  twelve  leaves,  and  the  bar  Aa  that  turns  it  has  fifteen  teeth  in 
an  inch,  which  is  twelve  and  a  fourth  part  more;  one  inch  motion 
of  the  bar  will  caufe  the  laft  pinion  F  to  turn  one  hundred  times 
round,  and  a  fourth  part  of  one  hundred  over  and  above,  which  is 
twenty-five.  So  that  if  A  a  be  pufhed  one  inch,  F  will  be  turned 
one  hundred  and  twenty-five  times  round. 

A  (ilk  thread  b  is  tied  to  the  axis  of  the  pinion  D,  and  wound  fe- 
veral  times  round  it ;  and  the  other  end  of  the  thread  is  tied  to  a 
piece  of  flender  watch-fpring  G,  which  is  fixed  into  the  ftud  H.  So 
that,  as  the  bar/expands,  and  pulhes  the  bar  Aa  forward,  the  thread 
winds  round  the  axle,  and  draw's  out  the  fpring;  and  as  the  bar  con- 
tradfs,  the  fpring  pulls  back  the  thread,  and  turns  the  work  the 
contrary  way,  which  ptifhes  back  the  fhort  bar  A  a  againft  the  long 
bar /.  This  fpring  always  keeps  the  teeth  of  the  wheels  in  contact 
with  the  leaves  of  the  pinions,  and  fo  prevents  any  {hake  in  the  teeth. 

In  fig-f5,  the  eight  divifions  of  the  inner  circle  are  fo  many  thou- 
fandth  parts  of  an  inch  in  the  expanlion  or  contraction  of  the  bars; 
which  is  juft  one  thoufandth  part  of  an  inch  for  each  divilion  moved 
over  by  the  index. 

We  fhall  clofe  this  article  with  a  brief  defciption  of  a  pyrometer 
lately  invented  by  M.  de  Luc,  in  confequence  of  a  hint  fuggefted  to 
him  by  Mr.  Ramfden.  The  bafts  of  this  inftrument  is  a  redtangular 
piece  of  deal  board  two  feet  and  a  half  long,  fifteen  inches  broad, and 
one  inch  and  a  half  thick,  and  to  this  all  the  other  parts  are  fixed. 
This  is  mounted  in  the  manner  of  a  table,  with  four  deal  legs,  each 
a  foot  long,  and  an  inch  and  a  half  fquare,  w'ell  fitted  near  it’s  four 
angles,  and  kept  together  at  the  other  ends  by  four  crofsfirm  crofs- 
pieces.  This  fmall  table  is  fufpended  by  a  hook  to  a  ftand  ;  the 
board  being  in  a  vertical  fituation  in  the  dircdlion  of  it’s  grain,  and 
bearing  it’s  legs  forward  in  fuch  a  manner  as  that  the  crofs  pieces 
which  join  them  may  form  a  frame,  placed  vertically  facing  the  ob- 
ferver.  This  frame  fuftains  a  microfcope,  W'hich  is  firmly  fixed  in 
another  frame  that  moves  in  the  former  by  means  of  grooves,  but 
with  a  very  confiderable  degree  of  tightnefs  ;  the  fridfion  of  which 
may  be  increafed  by  the  prefllire  of  four  fcrevvs.  The  inner  Aiding 
frame,  which  is  likewifc  of  deal,  keeps  the  tube  of  the  microfcope 
in  a  horizontal  pofition,  and  in  great  part  withoutYhe  frame,  info- 
much  that  the  end  which  carries  the  lens  is  but  little  within  the  lpace 
between  the  frame  and  the  board.  This  microfcope  isconftrudfcd 
in  fuch  a  manner  as  that  the  object  obferved  may  be  an  inch  diftant 
from  the  lens ;  and  it  has  a  wire  which  is  fituatcd  in  the  focus  of  the 
glafles,  in  which  theobjedfs  appear  reverfed.  At  the  top  of  the  ap¬ 
paratus  there  is  a  piece  of  deal,  an  inch  and  a  half  thick,  and  two 
inches  broad,  laid  in  a  horizontal  direction  from  the  board  to  the 
top  of  the  frame.  To  this  piece  the  rods  of  the  different  fubftances, 
whofe  expanfion  by  heat  is  to  be  meafured,  are  fufpended  ;  one  end 
of  it  Aides  into  a  focket,  w’hich  is  cut  in  the  thicknefs  of  the  board, 
and  the  other  end,  which  reft*  upon  the  frame,  meets  there  with  a 
fcrew,  w'hich  makes  the  piece  movebackwards  and  forw'ards.tobring 
the  objedls  to  the  focus  of  the  microfcope.  There  is  a  cork  very 
ftrongly  driven  through  a  hole  bored  vertically  through  this  piece  ; 
and  in  another  vertical  hole,  made  through  the  cork,  the  rods  are 
fixed  at  the  top  ;  fo  that  they  hang  only,  and  their  dilatation  is  not 
counteracted  by  any  preffure.  In  order  to  heat  the  rods,  a  cylin¬ 
drical  bottle  of  thin  glafs,  about  twenty-one  inches  high,  and  four 
inches  in  diameter,  is  placed  in  the  inlide  of  the  machine,  upon  a 
ftand  independent  of  the  reft  of  the  apparatus.  In  this  bottle  the 
rods  are  fufpended  at  a  little  lefs  than  an  inch  diftance  from  one  of 
the  Tides,  in  order  to  have  them  near  the  microfcope.  Inro  this  bot¬ 
tle  is  poured  water  of  different  degrees  of  heat,  which  mutt  be  ftirred 
about,  by  moving  upwards  and  downwards,  at  one  of  the  fides  of 
the  bottle,  a  little  piece  of  wood,  fattened  horizontally  at  the  end  of 
a  ftick :  in  this  water  is  hung  a  thermometer,  the  ball  of  which 
reaches  to  the  middle  of  the  height  of  the  rods.  During  thefe ope¬ 
rations  the  water  rifes  to  the  cork,  which  thus  determines  the  length 
of  the  heated  part ;'  the  bottle  is  covered,  to  prevent  the  w'ater  from 
cooling  too  rapidly  at  the  furface  ;  and  a  thin  cafe  of  brafs  prevents 
the  vapour  from  fixing  upon  the  piece  of  deal  to  w'hich  the  rods  are 
fixed.  This  pyrometer  is  reprefented  in  fig.  7,  in  which  a  a  is  the 
ftand  to  w'hich  it  is  fufpended;  £the  hook  from  which  it  hangs;  ccc 
the  deal-board,  which  is  the  bafis  of  the  whole  apparatus ;  dddd  four 
arms  to  which  is  fixed  the  frame  eeee:  the  other  frame  which  carries 
the  microfcope  is  ssss:  gg  are  two  crofs  pieces,  through  which  paf- 
fes  the  tube  of  the  microfcope,  and  which  fupport  it  near  both  ends; 
hh  is  the  microfcope  ;  /  it’s  micrometer;  k  the  cork  through  which 
pafies  the  glafs  rod  1 1,  and  by  which  it  is  kept  fufpended ;  warod  of 
metal,  or  of  any  other  fubftance  lefs  dilatable  than  glafs ;  n  the  point 
of  union,  obtained  by  means  of  two  connedted  rings,  in  which  both 
rods  are  fattened  by  ferews;  above  thefe  is  another  pair  of  rin^s,  in 
one  of  which  the  metal  rod' is  free,  and  which  rod  it  fupports;  op 
the  piece  to  which  the  glafs  rod  is  fufpended  ;  q  a  fquare  piece  fixed 
to  the  frame  by  four  ferews,  behind  which  is  a  box,  in  which  as 
well  as  in  a  groove  cut  ir»  the  bafis  in  p,  the  piece  op  Aides  ;  r  a 
fcrew,  which  paftes  through  the  fquare  pioce  q,  whofe  ufe  is  to  move 
backwards  or  forwards  the  piece  q ,  in  order  to  bring  the  furface 
of  the  metal  rod  to  the  focus  of  the  microfcope  :  ssss  four  ferews, 
with  round  metal  plates  behind  their  heads,  which  ferve  to  prefs  the 
frame  of  the  microfcope  againft  the  frame  eeee ;  the  longitudinal 
openings,  through  which  the  ferews  pafs,  permit  the  free  motion  of 


me  tint  frame, 


.  wnen  one  Unices  gently  with  a  hammer  to  the  bottom 
or  the  top  of  one  of  it’s  Tides,  If  the  microfcope  is  wanted  higher 
or  lower  than  the  grooves  permit,  the  ferews  may  be  removed  to  the 
other  holes  made  on  purpofe  in  the  fide  pieces  of  the  frame  eeee  • 
////is  the  cylindrical  bottle,  in  which  hang  the  rods  in  order  to  be 
heated  at  different  degrees  by  water  of  various  temperatures  •  u  u  are 
the  fupporters  of  the  bottle  ;  x  the  thermometer  fufpended  in  the 
water  ;  yy  a  rod,  to  the  lower  end  of  which  is  fixed  a  fmall  plate  to 
ftirthe  water  by  moving  it  up  and  down;  zz  a  fyphon,  one  branch 
of  which  is  within,  and  the  other  without,  the  bottle,  the  latter  be 
ing  furmfhed  with  a  cock,  which  fervestodraw  off  the  quantity  of 

Wart)C^nh^xT,S^e/,C?'ary  for  changinS  the  temperature  of  the  bottle 
r  1  KONOMIA,  a  term  ufed  by  the  chemical  writers  toexprefs 
the  art  of  regulating  fire,  fo  as  to  make  it  fublervient  to  all  fheir 
proceftes  in  a  determinate  degree.^ 

PYROPHORUS,  (formed  of  \up,  fire,  and  <pepu,  I  bear,)  in 
chemtftry,  the  name  ufually  given  to  that  fubftance  called  by  fome 
b.ack  phofphorus ;  a  chemical  preparation  pofiefling  the  Angular  pro¬ 
perty  of  kindling  fpontaneoufiy  when  expofed  to  the  air.  V 
PYROTECHNY,  pyrotechnia,  the  fcience  which  teaches  the 
management  and  application  of  fire.  It  is  of  two  kinds,  military 
and  chemical.  J 

Military  Pyrotechny,  is  the  doarine  of  artificial  fire-works 
and  fire-arms,  teaching  both  the  ftrudure  and  ufe  of  thofe  ufed  in 
war,  as  gunpowder,  cannons  bombs,  granadoes,  carcaifes,  mines, 
tulees,  &c.  and  thofe  for  amufement,  as  rockets,  liars,  ferpents  See. 

Wol fius  has  reduced  pyrotechnia  into  a  kind  of  mixed  mathema¬ 
tical  art ;  indeed,  it  will  not  admit  of  geometrical  demonftration  • 
but  he  reduces  it  to  tolerable  rules,  whereas  before  it  had  been 
treated  by  authors  at  random. 

Chemical  Pyrotechny,  is  the  art  of  managing  and  applying 
fire  in  diftillations,  calcinations,  and  other  operations  of  chemiftnu 
borne  reckon  a  third  kind  of  pyrotechnia,  namely,  the  art  of  fufing* 
refining,  and  preparing  metals. 

PYR?HiC/  nIV?’  the  Greek  and  Latin  poetry,  a  foot  con- 
filting  of  two  fyllables,  both  fhort,  as  dsus. 

P YIIRHON IAN S,  Pykriioneans,  or  Pyrrhonists,  a  fe& 
of  ancient  philosophers,  fo  called  from  Pyrrho,  a  native  of  Elis,  in 
Peloponnefus.  I  he  opinions  of  thefe  philofophers,  who'vvere  alfo 
called  Sceptics,  terminated  in  the  incomprehenfibility  of  all  things 
in  which  they  found  reafon  both  for  affirming  and  denying  :  accord¬ 
ingly  they  teemed,  during  their  whole  lives,  to  be  in  fearch  of  truth 
without  ever  acknowleging  that  they,  had  found  it :  hence  the  art 
or  diiputing  upon  all  things,  without  ever  going  farther  than  fuf- 
pending  our  judgment,  is  called  pyrrhonifm. 

PYTHAGOREAN8,  a  fe£t  of  ancient  philofophers,  fo  denomi¬ 
nated  from  their  bei  ng  the  followers  of  Pythagoras,  of  Samos,  who 
lived  in  the  reign  of  Tarquin,  the  laft  king  of  the  Romans,  in  the 
year  of  Rome  220  ;  or,  according  to  Livy,  in  the  reign  of  Servius 
1  ullius,  in  the  year  of  the  world  3472. 

.  py]hagoras,  from  hi*  extraordinary  defire  of  knowlege,  travelled 
in  order  to  enrich  h.s  mind  with  the  learning  of  the  feveral  countries 
through  which  he  patted.  He  was  the  firll  that  took  the  name  of 
philosopher  that  is,  a  lover  of  wifdom,  which  implied,  that  he  did 
mu  afcr.be  the  polfeflion  of  wifdom  to  himfelf,  but  only  the  defire 
of  ponefting  it.  1 

His  maxims  of  morality  were  admirable  :  for  he  was  for  having 
the  ftudy  of  phi lofophy  folely  tend  to  elevate  man  to  a  refemblance 
of  the  Deity.^  He  believed,  that  God  is  a  foul  diffufed  through  all 
nature,  and  that  trom  him  human  fouls  are  derived  ;  that  they  are 
immortal,  and  that  men  need  only  take  pains  to  purge  themfelves 
of  their  vices,  in  order  to  be  united  to  the  Deity.  He  made  unity 
the  principle  of  all  things ;  and  believed,  that  between  God  and  man 
there  arc  various  orders  of  fpiritual  beings,  who  are  the  minifters  of 
the  bupreme  Being.  He  condemned  all  images  of  the  Dcitv,  and 
would  have  him  worftiipped  with  as  few  ceremonies  a?  poflible.’  His 
difciples  brought  all  their  goods  into  a  common  ftock,  contemned 
the  pleafures  of  fenfe,  abftained  from  fwearing/  ate  nothing  that  had 
life,  and  believed  in  the  do&rine  of  a  metempfyehofis.  See  the 
article  Metempsychosis. 

Pythagoras  made  his  fcholars  undergo  a  fevere  noviciate  of  filence 
for  at  leaft  two  years  ;  and  it  is  faid,  that  where  he  difeerned  too 
great  an  itch  for  talking,  he  extended  it  to  five  :  his  difciples  were 
therefore  divided  into  two  clafles,  of  which  tlie  firft  were  Ample 
hearers,  and  the  laft  fuch  as  were  allowed  to  propofe  their  difficul- 
.  ties,  and  learn  the  reafons  of  all  that  was  taught  them.  The  Py¬ 
thagoreans,  it  is  faid,  on  their  rifing  from  bed,  roufed  the  mind  with 
the  found  of  the  lyre,  in  order  to  make  them  more  fit  for  the  aftions 
of  the  day ;  and  at  night  refumed  the  lyre,  in  order  to  prepare  them- 
felves  for  Aecp,  by  calming  all  their  tumultuous  thoughts  The 
figurative  manner  in  which  he  gave  his  inftru&ions,  wa°s  borrowed 
from  the  Hebrews,  Egyptians,  and  other  orientals. 

PYTHIA,  in  antiquity,  the  prieftefs  of  Apollo  at  Delphi  by 
whom  he  delivered  oracles  :  Are  was  thus  called  from  the  god  h’im- 
feif,  who  was  denominated  Apollo  Pythios,  from  his  flayin^  the 
ferpent  Python.  1  0 

This  prieftefs  was  to  be  a  pure  virgin :  (he  fat  on  the  lid  of  a 
brafen  veftel, mounted  on  a  tripod,  or  three-legged  ftool ;  and  thence 
after  a  violent  enthufiafm,  delivered  her  oracles  in  a  few  ambiguous* 
and  obfeure  verfes,  or  in  a  fliort  fentence  in  profe.  See  Oracle. 

PYTHIAN  Games,  in  antiquity,  folemn  games  celebrated  near 
Delphi,  in  honour  of  Apollo,  in  remembrance  of  his  having  killed 
the  ferpent  Python. 

Thefe  were  held  every  tv.-o  years,  about  the  month  Elaphebolion, 
which  anfwered  to  our  February.  The  celebration  of  thefe  games 
was  attended  with  the  Pythian  long,  in  which  was  celebrated  the 
fight  of  Apollo  and  the  ferpent.  The  vidtors  were  crowned  with 
branches  of  laurel ;  though, at  thefirft  inflitution,  with  beech-leaves. 
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O  U  A 

QA  confonant,  and  the  fixteenth  letter  of  the  alphabet, 
and,  though  it  is  not  in  the  old  Greek  or  Latin  al¬ 
phabet,  is  yet  derived  from  the  more  ancient  Hc- 
brew  by  turning  the  character  and  making  the 
J  angular  apex  round,  and  carrying  the  perpendicu- 
•'  lar  part  obliquely  under  the  round  one  ;  and  from 
thence  alfo  the  modern  Hebrew  chara&er  p  koph  of  the  fame  letter. 
In  the  Latin,  the  ufe  or  difufe  of  the  Qfeems  to  have  been  fo  little 
fettled,  that  the  poets  ufed  the  Q  or  C  indifferently,  asbeftfuited 
their  meafures. 

In  the  French,  the  found  of  the  Q_and  K  are  fo  near  akin,  that 
fome  of  their  nicqd  authors  think  the  former  might  be  fpared.  In 
Englifh,  the  Q  is  formed  in  the  voice  in  a  different  manner  from  K, 
the  cheeks  being  contracted,  and  the  lips,  efpecially  the  under  one, 
put  into  a  canular  form  for  the  palfage  of  the  breath.  It  is,  how¬ 
ever,  never  founded  alone,  but  in  conjunction  with  u  after  it  either 
in  Latin  or  Englilh,  as  in  qualis ,  quantum,  qualm ,  queen ,  oblique,  &c. 
and  it  never  ends  any  Englifh  word^ 

_ As  a  numeral,  Q^ftands  for  500;  and  with  a  dafh  over  it,  thus 

Q,  for  500000. 

Ufed  as  an  abbreviature,  q  figni fies  quantity  or  quantum  1  thus, 
among  phylicians.  q.  pi.  is  quantum  placet,  that  is,  as  much  as  you 
pleafe  of  a  thing  ;  and  q.  J.  quantum  fufficit,  that  is,  as  much  as  is 
neceffary.  j|>.  E.  D.  among  mathematicians,  is,  quod  erat  demon- 
Jirandum,  that  is,  which  was  to  be  demonflrated  ;  and  j|>.  E.  F.  quod 
erat  faciendum,  that  is,  which  was  to  be  done.  Q.  D.  among  gram¬ 
marians,  is  quafi  dictum ,  that  is,  as  if  it  were  faid,or,  as  though  we 
fhould  fay. 

The  letter  Q_(as  well  as  others  towards  the  end  of  the  alphabet) 
is  comparativelyy£?r/  with  refpedf  to  the  fpace  it  occupies  in  all  works 
of  an  alphabetical  nature,  efpecially  in  fuch  as  the  prefent,  in  which 
the  fcattered parts  of  the  arts  and  feiences  ar &  gathered  together,  and, 
being  formed  into  copious  fyflems,  &c.  are  placed  with  more  pro¬ 
priety  at  more  early  Jlagcs  of  the  publication. 

QUADRAGESIMA,  a  denomination  given  to  Lent,  from  it’s 
confiding  of  forty  days.  See  the  article  Lent. 

Quadragesima  Sunday,  is  the  fird  Sunday  in  Lent,  as  being 
about  the  40th  day  before  Eader  ;  and,  on  the  fame  account,  the 
three  preceding  Sundays  are  called  quinquagefima,  fexagefima,  and 
feptuagefima. 

QUADRANGLE,  in  geometry,  a  quadrangular  or  quadrilateral 
figure,  having  four  angles  or"  four  fides. 

QUADRANT,  in  geometry  ,  an  arch  of  a  circle,  containing  go°, 
or  one  fourth  part  of  the  whole  periphery.  The  fpace  or  area  in¬ 
cluded  between  this  arch  and  two  radii  drawn  from  the  center  to 
each  extremity  thereof,  is  called  a  quadrant al  fpace,  as  being  a  quar¬ 
ter  of  the  intire  circle. 

Quadrant  alfo  denotes  a  mathematical  indrument  in  naviga¬ 
tion,  altronomy,  &c.  for  taking  of  altitudes,  angles,  &c.  It  is  va- 
rioufly  contrived,  according  to  the  various  ufes  it  is  intended  for ;  but 
they  all  have  this  in  common,  that  they  confid  of  a  quarter  of  a  cir¬ 
cle  whofe  limb  is  divided  into  90°  ;  fome  have  a  plummet  fufpended 
from  the  center,  and  furnifhed  with  pinnulas  or  fights  to  look  thro’. 

Quadrant,  the  common,  or  furveying.  Confult  the  Sylfem  of 
Surveying.  * 

Qu  A  D R  A  n t ,  horodiffical ,  i s  a  pretty  commodious  indrument,  thus 
called  from  it’s  ufe  in  telling  the  hour  of  the  day.  It’s  condru&ion 
is  fo  fimple  and  eafy,  and  it’s  application  fo  ready, 'that  we  fhall  de- 
feribe  both,  for  the  ufe  of  fome  who  may  want  other  conveniencies. 

Conftrudlion  and  ufe  of  the  horodoFtical  Quadrant.  From  the 
center  of  the  quadrant  C,  ( Plate  165,  fig.  86,  j  whofe  limb  A  B  is  di¬ 
vided  into  90°,  deferibe  feven  concentric  circles  at  intervals,  at 
pleafpre  ;  and  to  thefe  add  the  fignsof  the  zodiac  in  the  order  they 
are  represented  in  thefeheme. 

2.  Applying  a  ruler  to  thje  center  C,  and  the  limb  A  B,  mark  up¬ 
on  the  feveral  parallels  the  degrees  correfponding  to  the  altitude  of 
the  fun  when  therein,  for  the  given  hours  ;  conneft  the  points  be¬ 
longing  to  the  fame  hour  with  a  curve  line,  to  which  add  the  num¬ 
ber  of  the  hour.  To  the  radius  C  A  fit  a  couple  of  fights,  and  to  the 
center  of  the  quadrant  C  tie  a  thread  with  a  plummet,  and,  upon 
the  thread,  a  bead  to  Hide. 

If,  now,  the  bead  be  brought  to  the  parallel  wherein  the  fun  is, 
and  the  quadrant  be  diredfed  to  the  fun  till  a  vifual  ray  pafs  through 
the  fights,  the  bead  will  fhew  the  hour.  For  the  plummet,  in  this 
fituation,  cuts  all  the  parallels  in  the  degrees  correfponding  to  the 
fun’s  altitude.  Since,  then,  the  head  is  in  the  parallel  which  the  fun 
then  deferibes,  and  through  the  degrees  of  altitude,  to  which  the  fun 
is  elevated  every  hour,  there  pafs  hour-lines,  the  bead  mull  fhew 
the  prefent  hour.  Borne  perfons  who  are  not  very  nice,  reprefent 
the  hour-lines  by  arches  or  circles,  or  even  by  (trait  lines ;  and  that 
without  any  fenfible  error. 

Quadrant,  in  gunnery,  or  gunner’s  fquare,  is  an  inftrument 
for  elevating  or  pointing  cannon,  mortars,  &c.  according  to  the 
places  they  are  to  be  levelled  at.  It  confilts  of  two  branches,  made 
of  brafs  or  wood  5  one  about  a  foot  long,  eight  lines  broad,  and  one 
line  in  thickriefs,  the  other  four  inches  long,  and  the  fame  thick- 
nefs  and  breadth  as  the  former.  Between  thefe  branches  is  a  quu- 
'drant  divided  into  90°,  beginning  from  the  fhorter  branch,  and  fur- 
nifhed  with  thread  and  plummet.  See  it’s  figure  reprelented  in  Plate 

lo 5'fiS-  3’ 

To  ufe  this  inftrument,  place  the  longed  branch  in  the  mouth  of 
the  cannon,  &c.  and  elevate  or  lower  it,  till  the  thread  cut  the  de¬ 
gree  necellary  to  hit  a  propofed  objedt.  Sometimes  on  one  of  the 
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furfaces  of  the  long  branch,  are  noted  the  divifion  of  diameters,  and 
weights  of  iron  bullets,  as  alfo  the  bores  of  pieces. 

Quadrant  of  altitude,  is  an  appendage  of  the  artificial  globe, 
confiding  of  a  lamina,  or  dip  of  brafs,  the  length  of  a  quadrant  of 
one  of  the  great  circles  of  the  globe,  and  graduated.  At  the  end, 
where  the  divifion  terminates,  is  a  nut  rivetted  on,  and  furnifhed 
with  a  ferew,  by  means  whereof  the  indrument  is  fitted  on  to  the 
meridian,  and  moveable  round  upon  the  rivet,  to  all  points  of  the 
horizon.  See  it’s  figure  in  Plate  sb^,fig.  61.  It’s  ufe  is,  to  ferve 
as  a  feale  in  meafuring  of  altitudes,  amplitudes,  azimuths,  &c. 

QUADRANTAL  triangle,  is  a  fpnerical  triangle,  one  of  whofe 
fides,  at  lead,  is  a  quadrant  of  a  circle,  and  one  of  it’s  angles  a  right 
angle. 

QUADRAT,  quadratum,  or  the  geometrical  fquare  or  line  of  fha- 
dows,  is  an  additional  member  on  the  face  of  the  common  Gunter’s 
and  Sutton’s  quadrants,  of  ufe  in  taking  altitudes,  &e.  See  Qua¬ 
drant,  and  Plate  165,  fg.  85.  The  quadrat  more  didindlly  ex¬ 
hibited  in  Plate  1 50,  fig-  46,  has  each  of  it’s  fides  divided  into  100 
equal  parts,  commencing  from  the  extremes  j  fo  as  the  number  100 
falls  on  the  angle,  and  representing  tangents  to  the  arch  of  the  limb. 
The  divifions  are  didinguilhed  by  little  lines  from  5  to  5,  and  by 
numbers  from  10  to  10;  and  the  dividons  being  occafionally  pro¬ 
duced  acrofs,  form  a  kind  of  lattice,  confiding  of  10,000  little 
fquares.  The  proportion  here  is,  as  the  ratio  is  to  the  tangent  of 
altitude  at  the  place  of  obfervation,  that  is,  to  the  parts  of  the  qua¬ 
drat  cut  by  the  thread  ;  fo  is  the  didance  between  the  dation  and 
foot  of  the  objedl  to  it’s  height  above  the  eye. 

The  ufe  of  the  Quadrat.  1.  The  quadrat  being  vertically  placed, 
and  the  fights  diredled  to  the  fop  of  the  object,  w'hofe  height  is  re¬ 
quired  ;  if  the  thread  cut  the  fide  of  the  quadrat  marked  right  (ha- 
dows,  the  didance  from  the  bafe  of  the  object  to  the  point  of  dation 
is  lefs  than  the  object’s  height :  if  the  thread  fall  on  the  diagonal  of 
the  fquare,  the  didance  is  jud  equal  to  the  height :  if  it  fall  on  that 
fide  marked  verfed  fhadow's,  the  didance  exceeds  the  height.  Hence, 
meafuring  the  didance,  the  height  is  found  by  the  rule  of  three,  in- 
afmuch  as  there  are  three  terms  given.  Indeed,  their  difpofition  js  * 
not  always  the  fame  ;  for  when  the  thread  cuts  the  fide  of  the  right 
(hadows,  the  fird  term  of  the  rule  of  three  ought  to  be  that  part  of 
the  dde  cut  by  the  thread ;  the  fecund  the  fide  of  the  fquare  ;  and  the 
third  the  didance  meafured.  If  the  thread  cut  the  other  fide,  the 
fird  term  is  the  whole  fide  of  the  Square,  the  lecond  the  parts  of  the 
fide  cut  by  the  thread,  and  the  third  the  didance.  Suppofe,  for  in¬ 
dance,  in  looking  at  the  top  of  a  deeple,  the  thread  cut  the  fide  of 
right  Shadows  in  the  point  40,  and  that  the  didance  meafures  20 
poles,  the  cafe  will  dand  thus:  as  40  is  to  100,  fo  is  2,0  to  a  fourth 
term :  which  is  found  to  be  50,  the  height  of  the  deeple  in  poles. 
Again,  fuppodng  the  thread  to  fall  on  the  other  fide,  in  the  point 
50,  and  the  didance  to  meafure  35  poles,  the  terms  arc  to  be  dif- 
pofed  thus  ;  as  100  is  60,  fo  is  35  to  a  fourth  term,  namely,  2r, 
the  height  required.  See  the  article  Altitude. 

Ufe  of  the  Quadrat  without  calculation .  If  the  divifions  of  the 
fquare  are  produced  both  ways,  (o  as  to  form  the  area  into  little 
fquares. 

Thus,  fuppofe,  1 .  the  thread  to  fall  on  40  in  the  fide  of  right  (ha¬ 
dows,  and  the  didance  be  meafured  20  poles ;  feek,  among  the  little 
fquares,  for  that  perpendicular  to  the  fide  which  is  20  parts  from  the 
thread  ;  this  perpendicular  will  cut  the  fide  of  the  fquare  next  the 
center  in  the  point  50,  which  is  the  height  required  in  poles. 

2.  1  f  the  thread  cut  the  fide  of  the  verfed  lhadows  in  the  point  60, 
and  the  didance  be  35  poles,  count  35  parts  on  the  fide  of  the  qua¬ 
drat  from  the  center;  count  alfo  the  divifions  of  the  perpendicular 
from  the  point  35  to  the  thread,  which  will  be  2i,  the  height  ofthe 
tower  in  poles.  Note,  that  in  all  cafes,  the  height  of  the  center  of 
the  indrument  is  to  be  added. 

Quadrat,  in  printing,  is  a  fort  of  fpace,  cad  like  the  letters, 
but  fhorter,  to  be  ufed  occafionally  in  compofing,  in  order  to  form  the 
intervals  between  words, particularly  forbreaks,  theendoflines,&c. 

There  are  m  quadrats  and  n  quadrats,  which  are  refpedtively  of  the 
dimendons  of  fuch  letters. 

QUADRATIC  Equation,  in  algebra,  is  that  which  involves 
one  unknown  quantity,  and,  at  the  fame  time,  involves  the  fquare 
of  that  quantity,  and  the  produdt  of  it  multiplied  by  fome  known 
quantity.  Refer  to  Sj  dem  of  Arithmetic  (algebra),  p.  212. 

OUADRATRIX,  in  geometry,  a  mechanical  line,  by  means 
whTreof  we  would  find  right  lines  equal  to  the  circumference  of 
circles,  or  other  curves,  and  of  the  feveral  parts  thereof. 

Or,  more  accurately,  the  quadrat  rix  of  a  curve  is  a  tranfcendental 
curve  deferibed  on  the  fame  axis,  the  femiordinates  whereof  being 
given,  the  quadrature  of  the  correfpondent.parts  in  the  other  curve 
is  likewife  given.  Sec  the  article  Curve. 

Thus,  e.  g.  the  curve  AND  {Plate  79  ,fig.  21,)  may  be  called 
the  quadratrix  of  the  parabola-A  M  C,  fince  it  is  demondrated,  that 
APMA  is=:PN2,  or  APMA=APxPN>  or  A  PM  A  = 
PN  X  <•>  a  condant  quantity,  &c. 

The  mod  eminent  of  thefe  quadratics  are,  that  of  Dinodrates, 
and  that  of  Mr.  Tfchirnhaufen  for  the  circle  ;  that  of  Mr.  Perks 
for  the  hyperbola. 

Quadratrix  of  Dinofirates ,  is  a  curve  A  M  mm,  [Plate  79,  fig. 
22,  j  whereby  the  quadrature  of  the  cucle  is  effected,  though  not  geo¬ 
metrically,  but  mechanically  :  it  is  thus  called  from  it’s  inventor 
Dinodrates. 

1  t’s  gendis  is  thus :  divide  the  quadrantal  arc  A  N  B  into  any  num¬ 
ber  of  equal  parts  i  in  N,  n,  See.  by  a  continual  bife&ion— divide 


66ol 


quadrature. 


the  radius  AC  into  the  fame  number  of  pans  in  the  points  P ,p,  &c. 
Draw  radii  C  N,  C  »,  &c.  Laltlv,  on  the  points  P,  />,  &c.  eredt 
perpendiculars  PM.  pm,  &c.  The  curve  formed  by  connedting 
thefe  lines  is  the  quadratrix  of  Dinofirates.  -c  c  c 

This  curve  may  be defcribed bv continued  motion;  if  we  luPP°*e 
the  radius  C  N  bv  it’s  extreme  N  to  defcribe  uniformly  the  arc  A  B, 
and  at  the  fame  time  a  ruler  PM,  always  parallel  to  itfelf,  to  move 
uniformly  along  A  C,  in  fuch  a  manner  that  when  the  ruler  P  M  ar- 
rives  at  C  the  radius  C  N  may  coincide  with  C  B  ;  and  thus  the 
continual  i’nterfecTion  of  C  N  with  the  ruler  P  M  will  defcribe  the 

^Here?  from  the  conftru&ion,  A  N  B  :  A  N  !  QA  C  :  A  P  t  and 


\y ;  ay  zzzb  x. 


therefore,  if  A  N  B  —  a,  A  C  —  b,  A  N  —  x,  A  P 

See  the  article  Quadrature.  ,  a  tv t  t> 

Quadratrix  Ifchirnhuujiana,  isatranfcendentalcurve  A  Wimmb 
ffiz'l'l  )  wherebv  the  quadrature  of  the  circle  is  likewife  effedled  ; 
invented  bv  Mr.  Tfchirnhaufen,  in  imitation  of  that  of  Dinofirates. 

It’s  genefis  is  thus  conceived :  divide  ihe  quadrant  ANB,  and  it’s 
radius  AC,  into  equal  parts',  as  in  the  former;  and  from  the  points 
P,  p,  Sec.  draw  the  right  lines  P  M,  pm,  &c.  parallel  to  CB;  and 
from' the  points  N,  n,  &c.  the  right  lines  N  M,  nm,  Sec.  parallel  to 
AC.  The  points  A,  M,  m,  Sec.  being  conneded,  the  quadratrix  is 
formed  ;  wherein  A  N  B  :  A  N  BACiAP.  And,  therefore,  if 
ABrrrt,  and  AC— A,  A  N  =*,  and  AP— y;  ay=zbx.  See 
the  article  Quadrature. 

-  yhis  curve  may  be  alfo  defcribed  by  continued  motion,  if  two  ru¬ 
lers,  NM  and  PM,  perpendicular  to  each  other,  be  made  to  move 
uniformly  and  parallel  to  themfelves,  the  one  along  the  quadrant  of 
the  circle  AC.  and  the  other  along  the  radius. 

QUADRATURE,  qiu.dratura,  in  geometry,  the  ad  of  fquaring  ; 
or  cTf  reducing  a  figure  to  a  fquare  ;  or  finding  a  fquare  equal  tofome 
other  figure  propofed. 

Thus,  the  finding  of  a  fquare  containing  juft  as  much  furface  or 
area  as  a  circle,  an  elliplis,  a  triangle,  or  other  figure,  is  called  the 
quadrature  of  a  circle,  of  an  elliplis,  a  triangle,  or  the  like. 

Quadrature  of  the  dick,  or  the  finding  a  fquare  equal  to  a  given 
circle,  is  a  problem  that  has  employed  the  mathematicians  of  all 
ages,  but  ftill  in  vain. 

Sir  Ifaac  Newton  s  Quadrature  of  the  circle ;  or  the  inveftiga- 
tion  of  his  feries,  for  fquaring  the  circle.  If  the  radius  of  the  circle 
A  C  err  1  ( Plate  79,  fig-  24,)  C?=x,  y=c  y/  (1 —x2)  and  y/(i  — 
)—  1—  ix2—  ix*—  7V*6—  T-fir*3—  TST*,0,&C-  to  infinity; 


then  (A/ exprefling  the  differentiae  or  fluxion)  will ydx—dx 
\x2  dx—ixAdx  —  f-Kxbdx—TfTx8dx—^rxiodx,  Sec. 

~  ~  f  t  /  r\  .  .  r  v  _  •  \  *  t  1  c 


to 
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infinity  \fy  dx  (or  the  fluent  of ydx  or  yx)z=.x —  £x3 
_a_ xi  —  x9  —  2T7TT ** 1 ,  to  infinity; 

When  x  becomes  equal  to  the  radius  C  A,  the  fpace  D  CPM  is 
augmented  into  a  quadrant.  Subftituting,  therefore,  1  for  x,  the 
quadrant  will  be  1  ttt  1 15$  2  “  tutt*  ^C-  *n  tnfini- 

tum.  Which  fame  feries  will  meafure  the  intire  area  of  the  circle, 
the  diameter  being  1. 


Mr.  Leibnitz's  Quadrature  of  the  circle.  Let  the  tangent  KB 
( Plate  79.  fig.  25,)  BCm  ;  and  the  fecant  AC,  infinitely 

near  another  C  K,  and  the  little  arch  K  L  be  drawn  with  the  radius 
CK:  then  will  A  K  =  ^,  KC—  y/(i-|-*2).  Now  fincc  the  an¬ 
gles  at  B  and  L  are  right  angles  ;  and,  by  reafon  of  the  infinitely 
(mall  angle  K  C  L,  the  angle  B  K  C  rrr:  K  A  C  ;  we  (hall  have 

K  C  :  B  C  :  I  K  A  :  K  L 

d  x 

t  ::  dx:  _ 


/  (1+*1)  : 
Farther,  C  K  :  K  L  1 

V  (1  +*2): 


CM:  m 
dx 


+**) 


d  x 


Therefore  the  fedor  CM??/: 


y/  ( I  -j-  x2 )  **  •  1+x2 

\dx:{l  +  x2)=\ (dX' 


'  dx 


-j-*4  dx —  xb  d x  — J—  x8  d x  —  xs  0  dx,  Sec.)  whence,  by  the  integral 


calculus,  we  find  the  fedor  BCM  (whofe  tangent  K  Br=Ar)  |  x 
x 3  — I-  y*„  x 5  — tt*7  4"  tV  * 5  — 2V  -*1 1  >  &c»  in  infinitum.  And 
therefore  if  BM  be  theodant  of  the  circle,  or  an  arc  of  4.5 whofe 
tangent  KB  orv  is  equal  to  the  radius  or  1,  the  fedor  will  be  A  — 
See.  in  infinitum.  The  double,  therefore  of  this  feries, 

1  — T“l~i —  —  tt*  &c-  *n  infinitum ,  is  the  quadrant  of  the 

circle  ;  or,  if  the  diameter  be  =  t,  the  intire  area  of  the  circle. 

In  order  to  exhibit  more  difyindly  and  at  large  the  ufe  of  flux¬ 
ions,  according  to  the  modern  method  of  notation,  in  finding  the 
areas  of  curves,  we  {hall  premife  the  two  following  cafes. 

Cafe  1.  Let  ARC  (Plate  79,,  fig..  71,)  be  a  curve  of  any  kind 
which  ordinates  R£,  CB  are  perpendicular  to  an  axis  A B.  Imagine 
a  right  line  ^R^,  perpendicular  to  AB,  to  move  parallel  to  itfelf 
from  A  towards  B  ;  and  let  it’s  velocity,  or  the  fluxion  of  the  ab- 
feifle  A  b,  in  any  propofed  lituation  of  that  line,  be  denoted  by  bd ; 
then  will  the  redangle,  bn  exprefs  the  fluxion  of  the  generated 
area  A  £R,  which  (if  A b  —  x,  and  />Rr=y)  will  be  s=y*  ;  whence 
br  fubflituting  for  y  or*x  (according  to  the  equation  of  the  curve) 
and  taking  the  fluent,  the  area  itfelf  will  become  known. 

Ca'e  2.  Let  ARM  (fig.  72,)  be  any  curve  whofe  ordinates  C  R, 
C  R  are  all  referred  to  a  point  or  center  ;  and  conceive  a  right  li  ne 
CRH  to  revolve  about  the  given  center  C,  and  a  point  R  to  move 
along  the  faid  line,  fo  as  to  defcribe  the  curve  line  A  R  M.  If  this 
point  were  to  move  from  Q_,  without  changing  itsdiredion  or  ve¬ 
locity,  it  would  proceed  along  the  tangent  Q_S  (inftead  of  the  curve) 
and  defcribe  areas  QjC,  QSC  about  the  center  C,  proportional  to 
the  times  in  which  they  were  defcribed  ;  becaule,  having  the  fame 
altitude  C  P,  they  are  as  the  bafes  O?  and  QS.  Confequently,  if 
R  S  be  taken  to  denote  the  value  of  z  the  fluxion  of  the  curve  line 
A  R,  the  correfponding  fluxion  of  the  area  ARC  will  bejuftly  re- 
prefented  by  the  uniformly  generated  triangle  QCS ;  which,  expref- 

$2 


Q  ^  ^  p  j  2 

fing  CP  by  s,  will  be  = - - - :  whence  the  area  itfelf 


2  2 

may  be  determined.  But  fince,  in  many  cafes,  the  value  ofz  can¬ 
not  be  computed  (from  the  property  of  the  curve)  without  trouble, 
the  two  following  exprefiions,  for  the  fluxion  of  the  area,  will  be 


syy  y2x 

found  more  commodious,  v’12. — ^and^1 - ; 

’  2/  2  a 


where  /  —  R  P  and 


=  the  arc  B  N  of  a  circle,  defcribed  about  the  center  C,  at  any  dif- 
tance  a  =  C  B.  Thefe  expreflions  are  derived  from  that  above  in 
the  following  manner ;  viz.  z  :y  1 1  y  (C  R)  :  /  (R  P) ;  therefore  z 

;  confequently Moreover,  becaufe  the  celerity 

of  R  in  the  diredion  of  the  tangent  is  denoted  by  z,  that  in  a  direc¬ 
tion  perpendicular  to  C  Q  (whereby  the  point  R  revolves  about  the 

CP  .  sz 

center  C)  will,  therefore,  be  =  X  *  =  — ;  w-hich,beingto 

x  the  celerity  of  the  point  N  about  the  fame  center  as  the  diftance  or 
radius  C  R  (y)  to  the  radius  C  N  (a),  we  {hall,  by  multiplying  ex¬ 
tremes  and  means,  have  =y x,  and,  confequently, 

y  2  2a 

In  the  examples  fubjoined,  the  letters  x ,  y,  z,  and  w'will  be  ufed  to 
denote  the  abfeifle,  ordinate,  curve-line,  and  are'a  refpedively. 


Qiiadraturf.  of  a  right-angled  triangle.  LeVthe  bafe  AH  (Plate 
79,  fig  73,)  =s=  af  the  perpendicular  H  Mi b,  and  let  A  B  (/r)  be 
any  portion  of  the  bafe,  confidered  as  a  flowing  quantity,  andBR 
(y)  be  the  correfponding  ordinate.  Then,  the  triangles  A  H  M  and 

b  x 

A  BR  being  fimilar,  we  {hall  have  a  :b  \  \x:y=.  — .  Whence  yx 

'  ()  X  X 

the  fluxion  of  the  area  A  BR)  - - ;  and  it’s  fluent  (fee  Inverfie 

a  bx 2 


method  ^Fluxions)  or  the  area  itfelf  =  — ,  which,  when/tr — tt 


and  BR  coincides  with  H  M,  will  become  —  =  — — 

■’  2  2 


the  area  of  the  whole  triangle  AH  M.  See  the  article  Menfuration 

(j/TrIANGLES. 

Qijadrature  ofi a  circular feffor.  Let  A  O  R  [fig.  74,)  be  the 
fedor  ;  AO  or  O  R,  it’s  radius,  the  arc  AR,  confidered  as  va¬ 
riable  by  the  motion  of  R,  z=.z,  and  Rr=z;  the  fluxion  of  the 

the  triangle  ORr,  whence  the  area  itfelf  is  = 


area  will  be  — 
2 


az 


quently,  1/  [y  x)  =  x  \/ ax — xx=a\x\x  X  I 


X  4  x  xfx 


2  a  8  a2  i6«3 


term  being  taken,  there  will  arife  u  —  a  A  X 


5  x  V 


72  a 
5X4 


704  aA 


&  c.  =*/ui:X|  — 


2*f 

*4 

X  3 

Sa 

28a2 

x  x  - 

X 

3 

5  a  28  a2  72  ^t3 


—  A  O  X  A  R  :  that  is,  the  area  of  any  circle  is  exprefled  by  a 


reftangle  under  half  the  circumference  and  half  the  diameter.  See 
the  article  Circle. 


Quadratures/'  a  fiemicircle.  Let  the  femicircle  be  A  R  E  If 
(fig,  75,);  it’s  diameter  A  H  =  a,  AB  =  r,  and  BRezzy,  &c. 
and  we  have  y2  (BR2)  z=z.ax  —  x2  (ABxBH),  and,  confe- 


which  ex- 


preflion  being  refolved  into  an  infinite  series,  we  {hall  have 

«<*=ai*i*X  &c-  =  X 


,  Sec.  Whence,  the  fluent  of  every 


,  Sec.  =  the  area  ABR.  When  x \a,  the  ordinate  BR 


7°4«4  _  ,  ^t! 

will  coincide  wfirh  the  radius  QE;  in  which  cafe  the  area  be¬ 


comes  —  |  ay/  iaa  X? 
"2  y/\ w -v 


S?6 


TTTTT? 


Sec. 


2 


Xo>6"666  —  c,i  —  0,0089  —  0,0017  —  0,0004,  =r 


0,1964  a2  ;  which,  multiplied  by  2,  gives  0,3928  a2  for  the  area  of 
the  femicircle,  nearly.  In  order  to  obtain  a  more  converging  feries, 
let  the  arc  A  R  be  AE300,  and  the  fine  BR  (being  half 
the  chord  of  double  rhe  arc  or  half  the  fide  of  a  hexagon,  i.  e.  half 
the  radius)  will  be  =  )AO  ;  and  AB  (at)  zzaAO — O  B- — AO— 

0,1339746 


y/OR2  — BR2  ;  which,  radius  being  1,  will  be 
nearly:  fubftitutethisquantity,  with  the  value  of  a  in  the  above  feries. 


y/a*3  Xf 


5" 


28a2 


Sec.  and  we  fhall  have  0,069350 5 


X  0,6666666  —  0)0133975  —  0,0001603  —  0,0000042  —  &c.  tsi 
0,0693505  X  0,653 1046  —  0,0452931  =  the  area  ABR:  which, 
added  to  the  area  OBR  (zzzO  B  X  \  BRzz=  \/ %  X  l— ^ 0,2 165063) 
gives  0,2617994  for  the  area  of  the  fedlor  AOR;  the  treble  of 
which,  or  0,7853982  (A  R  being  A  E)  will  be  the  content  of 
the  whole  quadrant  A  O  E  :  which  number,  found  by  taking  only 
{our  terms  of  the  feries,  is  true  to  the  laft  decimal  place. 

Quadrature  ofi  the  lunes.  Though  a  definite  quadrature  of  the 
intire  circle  was  never  vet  given  ;  yet  there  have  been  various  por¬ 
tions  of  it  fqtiared.  The  firfl  partial  quadrature  was  given  by  Hip¬ 
pocrates  of  Chio  ;  who  fquared  a  portion  called,  from  it's  figure, 
the  {line,  or  lunule.  See  Lune,  where  the  quadrature  is  {hewn. 

This  quadrature  has  no  dependence  on  that  of  the  circle  j  but 
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then  it  only  extends  to  the  entire  lime,  or  it’s  half :  if  you  would  fquare 
any  portion  thereof  at  plcafure,  the  quadrature  of  the  circle  comes  in 
the  way. 

Yet  l'ome  of  the  modern  geometers  have  found  the  quadrature  of  any 
portion  of  the  lune  at  pleafure,  independent  of  the  quadrature  of  the 
circle;  though  (till  fubjedf  to  a  certain  reftri&ion,  which  prevents  the 
quadrature  from  being  perfect,  and,  as  the  geometricians  call  it,  abfo- 
lute  and  indefinite. 

In  1701,  the  Marquis  De  PHopital  publifhed  a  new  manner  of 
fquaring  the  parts  of  the  lune  taken  different  ways,  and  under  different' 
conditions:  though  this,  too,  is  imperfedt  in  thq  fame  manner  as  the 
other. 

Quadrature  of  the  ellipjis.  Th c  ellipfis,  alfo,  is  a  curve  whofe 
precife  quadrature  in  definite  terms  is  not  yet  effected.  We  have  here, 
therefore,  as  before,  recourfe  to  a  feries. 

Let  A  C  ( Plate  27,  fig.  26,)  =  a,  G  Cz=.c,  P  C:=rjr.  Then  will 
y~—c2  (a2—x2):a2 


y  =  c\/  (a2 — x2) :  a 


But  y/  (  a 2 — x 2  )  : 


Sx 


.6 


2  a 


jx' 


&c.  in  infinitum.  Therefore  y  dsf—  c  d  x 


16 as  i2#a7 
cx2  dx 


256a9 
cx*  dx 


2a2 


8  a* 


ex6dx  pcx*dx 
'~Tbae‘  128  as  256a 

the  fluent  of  ydx,  i  .e.yx  —  cx 
Lf~f. - ,  Sec.  iii  infinitunu 


*1  c  X  *  0  (J  x  .  . 

—  1  &c.  in  infinitum  And  f  y  d  x,  or 


c  X 


c  x  ■ 


c  x  • 


\cx' 


ba2  40 a*  112 a6  1152a8 


28l6a‘ 0 

If  then  for  .*•  be  put  a;  the  quadrant  of  the  ellipfis  will  be  ac — £ 
ac — At a c — rrrrt c — TTT2ac — ■j'lrrT ac>  Sec.  in  infinitum.  Which 
fame  feries  exhibits  the  intire  area  of  the  ellipfis,  if  a  denote  the  intire 
axis. 

Hence,  1.  If  \/  ac—\\  the  area  of  the  ell ipfis  ==  1 — ^ 

— — ttVz"- —  zfrvac<  Sec.  in  infinitum:  whence  it  is  eviJent, 
that  an  ellipfis  is  equal  to  a  circle  whole  diameter  is  a  mean  propor¬ 
tional  between  the  conjugate  axis  of  the  ellipfis.  , 

2.  Hence,  alfo,  an  ellipfis  is  to  a  circle  whofe  diameter  is  equal  to 
the  greater  axis,  as  ac  to  a2  ;  that  is,  as  c  to  a,  or  as  the  lefs  axis  to 
the  greater. 

Hence,  laflly,  having  the  quadrature  of  the  circle,  we  lhall  like- 
wife  have  that  of  the  ellipfis,  and  on  the  contrary.  Thus,  let  the 
elhplis  propofed  be  AEB  ( Plate  27,  fig.  76,);  it’s  tranverfe  axis 
AB zzza,  the  conjugate  2  CFrrrr;  and  by  the  property  of  the 

c  _ _ 

ctirve,  we  have 7  (DR)=±=  --  V  ax  —  Xx;  and,  therefore,  u  (yx) — 

C-'Xxy/ax —  **  =  the  fluxion  of  the  area  ARD.  But  x 

l/  ax  —  xx  exprefles  the  fluxion  of  the  correfponding  fegment 
ADn  of  the  circumfcribing  fetnicircle,  whofe  fluent  is  given  (fee 
Quadrature  of  a  femicircle) ;  which  being  denoted  by  A,  that  of 

-X  X  \/  a  X  —  x2  will,  confequently,  be  —  —  A.  Hence  the 
a  a 

area  of  the  fegment  of  an  ellipfis  is  to  the  area  of  the  correfponding 
fegment  of  it’s  circumfcribing  circle,  as  the  lefler  axis  of  the  ellipfe  is 
to  the  greater;  whence  it  follows,  that  the  whole  ellipfis  mud  be  to 
the  whole  crrcle  in  the  fame  raiio. 

Quadrature  of  the  parabola.  For  the  parabola,  we  have  a 
quadratrix  or  tranfeendent  curve,  which  gives  it’s  fquare. 

But  it  may  be  likewife  had  thus:  let  the  curve  ARMH  (fig.  77,) 
be  the  common  parabola,  in  which  y2  (BR2)  =  ax  (AB  X  a,  •he 
parameter)  fee  Conic  Jeftion.  \\  .ence  we  have  y— a\x\,  and  u 
(yx)  =zza  and,  therefore,  w=4X  ^  *  2  X  * — 

%yx  =.y  x  A  B  X  BR-  Hence  a  parabola  is  •§•  of  a  re&angle  of 
the  fame  bafe  and  altitude. 

The  value  of  the  area  may  alfo  ealily  be  found  in  terms  of  y. 

Thus  x  being  rrr  we  lhall  have  x zz:  ‘-li,  and  u  (yx)z=.Zfi-J- 
a  a  a  : 

whence  u  =  X  -  rrz—  X  x  —  f  X  A  B  X  B  R.  See 

3a  3  a  3 

Conic  fie  ft  ion. 

Quadrature  of  the  hyperbola.  For  this,  too,  we  have  a  quadra¬ 
trix,  invented  by  Mr.  Perks. 

The  analytical  quadrature  was  firfl  given  by  N.  Mercator  of  Hol- 
ffein,  the  firfl  inventor  of  infinite  feriefes.  But  Mercator  finding  his 
feries  by  divifion,  Sir  Ifaaq  Newton  and  Mr.  Leibnitz  improved 
upon  this  method ;  the  one  feeking  them  by  the  extraction  of  roots, 
the  other  by  a  feries  prefuppofed.  See  Hyperbola. 

Mercator  5  Quadrature  of  the  hyperbola  between  it's  afympiotes. 
Since  in  an  hyperbola  within  the  afymptotes,  a2  =  by  xy;  or  if 
a  =  b=:  1  (which  may  be  fuppofed  finee  the  determination  of  b  is 
arbitrary). 

Then  will  l  IsfilAf.. 

That  is  (the  divifion  being  actually  performed) 


y=l 


c-L  x 


-j-x4  — Xs  -j-x6,  &c- 


ydx  —  d  x  —  xd x -j - x2d x  —  x 3  dx  -J-x4  dx  —  xs  d x -j- s6  d x,  Sec. 
Jydx^xxcx  —  i x%  -j-  -j  x 3 — 4  rxi — -5-  -v 6  — j—  j-x7,  See.  in 

infinitum. 

Quadrature  of  the  cycloid.  Since  in  this  curve  ( Plate  27,  fig. 
27,)  we  have 

A  Q  :  Q  P  : :  M  S  :  m  S. 

Let,  then,  A Q_=  x,  AB  =  1;  then  will  M S  =  dx,  P Q  — 
4/  (at  —  xx),  and  m  S  =s.dx  \/  (a — xx)  :  at.  But  it  is  (hewn,  that 
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y  (-r  xx)  —  x\  \x\  T-g-xZ,  Sec.  in  mfinitum.  There- 

Iore,  dx  y/  {X—XX)  :  at  =  (the  numerators  of  the  exponents  being 
Gimimfhed  by  two  units  in  the  divifion  by  a-)  a:  —  \dx _ i.x^dx 

r  xydx  —  TV  4  d x,  &c.  in  infinitum.  Whofe  fum  2  x  i  —  j. 
x  TTS  x  -I  —  f-15  x  jr>  Sec.  in  infinitum ,  is  the  femiordinate  of  the 
cycloid  QM  referred  to  the  axis  A  B.  Hence,  QM  dx  or  the  ele¬ 
ment  O  M  S  q  of  the  cycloidal  fpace  AMQ  =  2a-|^.v  —  }xjdx 

20  x  4  d  x  •  x  4  d  x,  Sec.  m  infinitum.  Whofe  fum  —  x  3. 

fV  4  —  To  x  t  —  itp  Sec.  in  infinitum,  exprefles  the  fegment  of 
•he  cycloid  AM Q. 

It  then  mSz=zgG  r=zdx  y/  (x — xx).  x  be  multiplied  into  GM 
~  AO —x,  we  lhall  find  the  dement  G  M  H  g  of  the  area  A  M  G 
~  y/  (x — xx).  Which  being  the  fame  with  the  element  of  the 
legmen t  of  the  circle  A PQ,  the  fpace  AMG  will  be  equal  to  the 
legment  of  the  circle  ABQ  ;  and  confequently,  the  area  ADC  equal 
to  the  femicircle  A  BP.  ^ 

Hence,  finee  CB  is  equal  to  the  fern i periphery  of  the  circle  if 
that-  ==  p  and  AB  — a,  the  redtangle  BCDA  =iap;  and  ’the 
femicircle  APB,  and  confequently,  the  external  cycloidical  fpace 
ADC=i«|i.  1  herefore  the  area  of  the  femicycloid  ACR- —  3 
ap,  and  AMCBP  A  =  ja^.  Confequently,  the  area  of  the 
cycloid  is  triple  of  the  generating  circle. 

The  area  A  S  R  A  ( Plate  29,  fig.  78  J  included  by  the  common 
cycloid  ASM  and  it’s  generating  femicircle  A  RH,  may  be  other- 
wife  determined  in  the  following  manner :  Let  the  radius  AO  or 
R  O  be  =  a,  the  fine  BR— j,  the  cofine  OB=s^,  and  the  arc 
(=  R S  by  the  property  of  the  cycloid)=z.  Then  AB 
being  —  a—x,  it’s  fluxion  will  be  —  x,  whence  u,  that  of  the 
area  ARS,  is  =  —  zx.  To  find  the  fluent  of  which,  make 

w  —  —  zx  ( =  the  fluent,  if  z  wras  conftant)  then  w  being  — _ zx 

—  we  lhall  have  u  (  =  —  zx)  =  w  -j-  atz.  But  z  (A R  flux¬ 
ion)  :  y  (BR  fluxion)  :  :  radius  :  cofine  of  the  angle  ARB  or  it’s 
equal  ROB  ::  OR  (a)  :  OB(x).  Therefore,  by  multiplying 
extremes  and  means,  we  obtain  xz  —  ay;  whence  by  fubftitution  u 
(=zw-\-xz)=:w-\ -ay;  and  confequently,  by  taking  the  fluent 
u  —  w-j-ay  ==—  =  APyBR-rBOvAR  —  th? 

area  A  R  S.  Hence  it  follows,  that  the  area  (A  E  F  A)  when  R  B 
coincides  with  the  radius  FO,  is  hardy  AOy  FO  —  a  (I?. 

and  that  the  whole  area  A  M  H  F  A  is  truly  defined  by _ A  R  H 

X— OH,  or  by  ARHxOH;  that  is,  by  four  times  the  area 
or  the  generating  femicircle. 

Quadrature  of  the  logifiic,  or  logarithmic  curve.  Let  the  fub- 
tangent  PT  (  Plate2y,  fig.  28,  )  —a,  P  M  —  at,  P  p  ~  d  x~ 
then  will 

;  dx.d)  _^a  J  Wherefore  the  indeterminate  fpace  HPMT 

!*y=*iy  >  i,  eqial  CO  the  redtagle  ot  PM  into  PT  ' 

J  y  d  x  =.  a  y.  1 

Hence,  1.  Let  Q  S  —  z;  then  will  the  indeterminate  fpace 
ISQHrraz;  and,  confequently,  SMFQzzny  —  az=a 
(y  —  z) ;  that  is,  the  fpace  intercepted  between  the  two  logtftic  femi- 
oidinates  is  equal  to  the  recfangle  of  the  fubtangent  into  the  difference 
of  the  femiordinates. 

2.  'I  herefore  the  fpace  BA  PM  is  to  the  fpace  PMSQ,  as  the 
difference  of  the  femiordinates  AB  and  PM  is  to  the  difference  of 
the  femiordinates  PM  and  SQ.  See  Logarithmic  curve. 

Quadrature  of  the  logarithmic fpiral.  Let  (JBAC  (Plate  29, 
fig- 79>)  be  the  area  propofed:  let  the  right  line  AT  touch  the 
curve  at  A,  upon  which  from  the  center  C  let  fall  the  perpendicular 
Cl  :  then,  lince  by  the  nature  of  the  curve,  the  angle  T  AC  is 
every  where  the  fame,  the  ratio  of  AT  (/)  to  CT  (s)  will  be  con¬ 
ftant  :  and,  therefore,  the  fluent  of  -  X  : 


S  y2 

2  rx  q=lhere- 

quired  area. 

Quadrature  of  the  fpiral  of  Archimedes.  Let  C  RR  (fig.  80 ,) 
be  the  curve,  whofe  area  CR^C  is  required.  Let  AC  be  a  tan¬ 
gent  at  the  center  C,  about  which  center,  with  any  radius  AC  ( —  <*) 
ftippofe  a  circle  A gg  to  be  deferibed :  then  the  arc  or  abfcilfe  A^ 
correfponding  to  any  propofed  ordinate  CR,  being  to  that  ordinate 

in  a  conftant  ratio  (e.  g.  as  m  to  n)  we  have  *  (A  g)  ==  SfiA. ;  there¬ 


fore  u  = 


y  2x 


my-  y  my- 

.  .  —  - ;  confequently  u  =  ——  —  the  area 

2d  2  an  n  1  ban 

C  P.  R^-C.  See  Spiral  of  Archimedes. 

Quadrature  of  Defcartess  curve,  which  is  defined  by  the  ex- 
prellion,  b2  :  x2  :  :  b — x  :y. 

Since,  b2  y  =cb  x2 — x 3 
y=(bx2 — x3)  :  b1 
ydx=:  (bx2  dx  —  x3  dx  :  b2 
fydx=zx3 :  3 b  —  a9  :  4 b2 . 

Quadrature  of  all  curves  comprehended  under  the  general  equation, 

m 

y—V 

Since  y—  (*-j -a))™. 


my3 


1 

ydx  =  dx(x-\-  )m. 

To  render  the  clement  integrate,  fuppole 

(xJra)i 


Then  wilH-j-fl—  v»> 

dx=zniVm — 1  dv 
yd  x^=.ni  vm  dv 
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Let  .v:mo:  the  remainder  will  be  — j —  a  ’*/  a.  Whence,  the 

m-\- 1  V 

r  1  rn  ...  m  ,  ...mam 

area  of  the  curve  — ; —  (v4 -a)  ,/(x-\ -a) - j —  ./«• 

in  -|- 1  v  '  ‘  V  x  1  '  m-\  i  V 

Quadrature,  in  aftronomy,  that  afped  or  fituation  of  the 
moon,  when  the  is  ninety  degrees  diftant  from  the  fun. 

Or,  the  quadrature  is  when  fhe  is  in  a  middle  point  of  her  orbit, 
between  the  points  of  conjunction  and  opposition  ;  which 
happens  twice  in  each  revolution,  viz.  in  the  firft  and  third  quarters. 

Quadrature  lines,  or  Lines  of  Quadrature,  are  two  lines 
frequently  placed  on  Gunter's  sector. 

They  are  marked  with  the  letter  Q,  and  the  figures  5,  6,  7,  8,  9, 
10:  of  which  Q_  fignifies  the  fide  oi  a  fquare,  and  the  other  figures 
the  fides  of  polygons  of  5,  6,  7,  &c.  fides.  S  there  {lands  for  the 
femidiameter  of  a  circle  ;  and  90  for  a  line  equal  to  ninety  degrees  in 
circumference. 

QUADRATUS,  in  anatomy,  a  name  applied  to  feveral  mufcles, 
in  refped  of  their  fquare  figure  ;  as  the  palmaris,  and  pronators. 

1.  The  Quadratus  fiemoris,  or  of  the  thigh,  is  a  member  of 
the  mufcle  quadrigeminus,  arifing  from  the  apophyfis  of  the  ifehium, 
and  maintaining  an  equal  breadth  and  bulk  to  it’s  infertion  juft 
below  the  great  trochanfer.  .  See  Plate  148,  fig.  7,  n.  25.  2.  The 

quadratus  lumborum,  of  the  loins,  has  it’s  origin  in  the  anterior 
and  fuperior  part  of  the  pofterior  procefs  of  the  ofilei,  and  it’s  end  at 
the  tranfverfe  apnphylis  of  the  vertebrae  of  the  loins,  the  laft  ver¬ 
tebra  of  the  thorax,  and  the  laft  rib.  3;  The  quadratus  of  the  radius 
has  it’s  origin  in  the  lower  part  of  the  tibia,  and  it’s  termination 
oppolite  to  the  lower  part  of  the  radius. 

QUADRILATERAL,  in  geometry,  a  figure  whofe  perimeter 
coniilts  of  four  right  lines,  making  four  angles  ;  whence  it  is  alfo 
called  a  quadrangular  figure.  The  quadrilateral  figures  are  either 
a  parallelogram,  trapezium,  redangle,  fquare,  rhombus,  or  rhom- 
boides. 

QUADRIL,  quadrilla,  a  little  troop  or  company  of  cavaliers, 
pompoufly  dreffed  and  mounted  ;  for  the  performance  of  caroufals, 
jufts,  tournaments,  runnings  at  the  ring,  and  other  gallant  divertife- 
ments. 

A  regular  caroufal  is  to  Have  at  le aft  four,  and  at  mod:  twelve 
quadrils.  Of  thefe  quadrils,  each  is  to  confiff  of  at  leaf!  three  cava¬ 
liers,  and  at  mod  of  twelve.  The  quadrils  are  diftinguifhed  by  the 
form  of  their  habits,  or  the  diveriity  of  their  colours. 

QUADRILLE,  a  well-known  game  at  cards  ;  and  which  has 
been,  in  feveral  cafes,  the  objed  of  mathematical  computations. 

QUADRUPEDS,  quadrupedia,  in  zoology,  a  clafs  of  land-ani¬ 
mals,  with  hairy  bodies,  and  four  legs  or  limbs  proceeding  from  the 
trunk  of  their  bodies  :  add  to  this,  that  the  females  of  this  clafs  are 
viviparous,  or  bring  forth  thei'r  young  alive,  and  nourifh  them  wuh 
milk  from  their  teats. 

This  clafs,  though  ftill  numerous  enough,  will  be  confiderably 
leffened  in  number,  by  throwing  out  of  it  the  frog,  lizard,  and  other 
four-footed  amphibious  animals.  Seethe  article  Amphibious. 

On  the  other  hand,  it  will  be  increafed  by  the  admillion  of  the 
bat ;  which,  from  it’s  having  the  fore-feet  webbed  with  a  membrane, 
and  ufmg  them  as  birds  do  their  wings  in  flying,  has  erroneoully 
been  ranked  among  the  bird-kind. 

Linnaeus  fubdivides  the  quadruped  clafs  into  fix  orders,  which  he 
charaderizes  from  the  number,  figure,  and  difpofition  of  their  teeth. 
The  firft  order  he  calls  anthropomorpha,  from  their  refemblance  to 
the  human  fhape:  thefe  have  four  fore  teeth  in  each  jaw.  The  ferae, 
or  beafts  of  prey,  make  the  fecond  order,  and  are  diftinguifhed  by 
having  fix  fharp  pointed  fore-teeth  in  each  jawr,  and  very  long  ca¬ 
nine  teeth.  The  third  order,  denominated  agriae,  is  fufficiently 
diftinguifhed  by  having  no  teeth  at  all.  The  glires  make  the  fourth 
clafs,  and  are  diftinguifhed  by  having  the  fore-teeth  only  two  in  num-, 
ber,  and  thofe  prominent.  The  pecora  conftitute  the  fifth  order, 
and  have  no  fore-teeth  at  all  in  the  upper  jaw,  and  the  fore-teeth  in 
the  lower  jaw  are  fix.  The  fixth  and  laft  order  is  that  of  the  jumenta, 
the  teeth  of  which  axe  few  in  number,  and  difpofed  in  an  irregular 
manner,  quite  different  from  that  of  .the  five  preceding  orders.  See 
Plates  70,  71,  72,  73,  74  j  and  the  deferiptions  of  the  feveral  qua¬ 
drupeds  under  their  refpedive  heads. 

QUAKERS,  in  ecclefiaftical  hiftory,  a  religious  fed,  who  made 
their  appearance  in  England  about  the  middle  of  the  feventeenth  cen¬ 
tury.  George  Fox,  an  illiterate  perfon,  born  at  Drayton,  in  Lei- 
cefterfhire,  in  the  year  1624,  by  trade  a  fhoe-maker,  was  the  firft 
who  publicly  preached  the  doctrine  of  this  fedt.  He  propofed  but 
few  articles  of  faith,  dwelt  moftly  on  morality,  and  preached  mutual 
charity  and  the  love  of  God,  and  a  deep  attention  to  the  inward 
motions  of  the  Spirit.  He  would  have  religion  and  worfhip  fimple, 
and  without  ceremonies  ;  making  it  a  principal  point  to  wait,  in  pro¬ 
found  filence,  for  the  influence  and  direction  of  the  Holy  Spirit. 

This  teacher  met  with  great  fuccefs  in  propagating  thefe  dodrines  ; 
and  the  uncommon  fervency  with  which  he  and  his  friends  preached, 
io  afFeded  the  minds  of  many  of  their  hearers,  that  they  frequently 
broke  out  into  tears  and  trembled,  for  which,  in  derifion,  they  were 
called  Quakers.  This  denomination  is  likewife  faid  to  be  partly 
owing  to  an  exhortation  addrefled  to  Gervas  Bennet,  Elq.  a  juftice 
of  peace  in  Dtrbyfhire,  by  Fox  and  his  companions,  who,  when 
they  were  called  before  him  in  the  year  1650,  defired  him,  with  a 
loud  voice,  and  a  vehement  emotion  of  body,  to  tremble  at  the  word 
of  the  Lord  ;  but,  as  a  term  of  mutual  love,  which  ought  to  fubfift 
ampngfl  Lhriftians,  they  called  themfelves  Friends.  An  eager  zeal 
at  firlf  led  fome  of  them,  w  ho  were  off  their  guard,  into  fev’tral  ex¬ 
travagancies  ;  and  one  of  them,  .viz.  James  Naylor,  is  faid  to  have 
had  the  impiety  to  fnfFer  himfelf  to  be  called  the  fon  of  God,  fon  of 
Juitice,  and  king  of  Ifiael,  by  a  few  deluded, followers,  whoflrewed 
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-garments  before  him,  and  hailed  him,  at  his  entry  into  Briftol,  with 
Hofanna,  fon  of  David!  He  had  his  trial  for  the  fame,  and  was 
whipped,  and  otherwife  feverely  punifhed,  for  blafphemy  ;  and  fo 
far  from  being  countenanced  in  thefe  proceedings  by  his  brethren, 
he  w'as,  in  the  early  part  of  his  delulion,  admonifhed,  and  at  length 
excommunicated  by  them;  and  he  afterwards  condemned  publicly 
his  own  condud. 

The  dodrines  of  the  Quakers  being  in  many  refpeds  different 
from  thofe  generally  held,  together  with  their  difuling  the  cuftomary 
compliment  of  the  hat,  and  the  ufual  falutations,  fubjeded  them  to 
grievous  fufferings,  fuch  as  imprifonment,  whipping,  fines,  and 
premunire,  in  this  kingdom  ;  and  four  of  them  were  hanged  in  New 
England.  Their  refufing  to  pay  tythes,  & c.  and  to  frequent  the 
eftablifhed  worfhip,  and  their  holding  .public  meetings  of  their  own 
(at  that  time  contrary  to  law,)  were  the  chief  crimes  laid  to  their 
charge ;  and  when  thefe  failed,  their  perfecutors  were  fure  to  find 
occafion  againft  them,  by  tendering  to  them  the  oath  of  allegiance, 
which,  in  common  with  all  other  oaths ,  their  principles  would  not 
admit  of  their  taking.  Befides  thefe  penalties  they  were  ridiculed  in 
writing,  and  expofed  on  the  ftage ;  but  they  defpifed  both  the  prefs 
and  the  prifon,  and,  notwithftanding  all  oppofition;  they  became  a 
regular  body,  with  Hated  laws  and  polity,  which  they  retain,  with 
great  oeconorry,  to  this  day.  - 

At  length  the  peaceable  demeanour  of  this  people  induced  the 
legiflature  to  grant  them  relief.  They  had  {hared,  with  other  dif- 
fenters,  the  benefits  of  the  proclamation  for  liberty  of  confcience, 
and  of  the  ad  of  toleration.  The  profeftion  of  belief  enjoined  upon 
the  Quakers  by  this  ad  is  as  follows :  “  I,  A.  B.  profefs  faith  in 
God  the  Father,  and  in  Jefus  Chrift  his  eternal  Son,  the  true  God, 
and  in  the  Holy  Spirit,  one  God  blefted  for  evermore ;  and  do  ac- 
knowlege  the  Holy  Scriptures  of  the  Old  and  New  Teftametit  to 
be  given  by  divine  infpiration.”  But  they  were  particularly  eafed 
by  an  aa  of  1  W.  &  M.  cap.  18.  which  allowed  to  their  affirmation 
(except  in  a  few  cafes)  the  validity  of  an  oath.  This  idulgence  was 
confirmed  by  fubfeqnent  aas  :  thus,  in  1695,  they  obtained,  by  a 
temporary  aa,  that  their  folemn  affirmation  fhould  be  accepted  in  all 
cafes  where  an  oath  is  required  by  law  ;  except  in  criminal  cafes, 
upon  juries,  and  in  places  of  profit  and  truft  under  the  government, 
in  this  form:  “  I,  A.  B.  do  declare,  in  the  prefence  of  almighty 
“  God,  the  witnefs  of  the  truth  of  what  I  fay,”  &c. 

This  aa  was  afterwards  continued,  and  at  laft  made  perpetual. 
But  this  form  not  being  fuch  as  was  defired,  and  having,  in  reality, 
ail  the  eifentials  of  an  oath,  they  applied  to  the  parliament  for  an 
alteration,  which  they  obtained,  anno  1721  ;  when  the  following 
form  was  fettled  to.  their  general  fatisfadion ;  viz.  “  I,  A.  B.  do 
finctrely,  folemnly,  and  truly  declare  and  affirm,”  which  is  the 
form  now  tifed,  in  the  fame  manner,  and  under  the  fame  limitation 
with  the  former.  8  Geo.  cap.  6.  22  Geo.  II.  cap.  46.  Any 

perfon  depofing,  upon  his  folemn  affirmation,  a  known  falfehood, 
incurs  the  penalty  of  wilful  and  corrupt  perjury.  8  Geo.  cap.  6. 
By  the  fame  ad,  Quakers  are  allowed,  inftead  of  the  oaths  of  alle¬ 
giance  and  fupretnacy,  to  make  a  declaration  of  fidelity.  In 
confequence  of  thefe  ftatutes,  &c.  provifion  being  alfo  made  for  the 
eafy  recovery  of  tythes,  and  other  eccLfiaftical  demands,  from  them, 
they  are  at  prefent  generally  unmolefted  in  the  exercife  of  their 
profeftion.  However,  long  before  this  happy  change  in  their  con¬ 
dition,  they  were  conftrained,  by  the  vexations  and  perfections  they 
fuffered  in  their  native  country,  during  the  reign  of  Charles  II.  to 
look  about  for  fome  diftant  fettlement,  where  they  might  ffielter 
themfelves  from  the  ftorm  ;  and  with  this  view  they  began  to  difie- 
minate  their  religious  principles  in  various  countries.  Attempts  of 
this  nature  were  made  in  Germany,  Pruflia,  France,  Italy,  Greece, 
Holland,  and  Holftein,  but  with  little  fuccefs.  The  Dutch,  how¬ 
ever,  were  at  length  perfuaded  to  allow  a  certain  number  of  them  to 
fettle  in  Holland,  where  they  {fill  continue  to  refide.  Multitudes  of 
them  alfo  went  over  to  America,  and  . formed  fettlements  there,  not 
long  after  the  firft  rife  o_f  their  fed  ;  and  it  afterwards  happened,  by  a 
Angular  occurrence  of  events,  that  this  new  world  became  the  chief 
feat  of  their  profperity  and  freedom.  William  Penn,  fon  of  the 
famous  vice-admiral  of  that  name,  who  embraced  Quakerij m  in  the 
year  1668,  received,  in  the  year  1680,  from  Charles  II.  and  from  the 
Englifh  parliament,  the  grant  of  an  ample,  fertile,  but  uncultivated 
province  in  America,  as  a  reward  for  the  eminent  fervices  of  his  father. 
This  illuftrious  Quaker  carried  over  with  him  into  his  new  domi¬ 
nions  a  confiderable  colony  of  his  friends  and  brethren  ;  and  founded 
a  republic,  whofe  form,  laws,  and  inftkutiofis,  refembled  no  other 
known  fyftem  of  government :  whofe  pacific  principles  and  com¬ 
mercial  fpirit  have  long  blefted  it  with  tranquillity  and  opulence,  and 
which,  till  the  eruption  of  an  unhappy  conteft,  continued  in  a 
profperous  and  flourifhing  ftate.  The  Quakers  predominate  in  this 
colony,  both  by  their  influence  and  their  numbers ;  but  all  thofe  who 
acknowlege  the  exiftence  and  providence  of  one  Supreme  Being, 
and  fhew  their  refped  to  that  being,  either  by  external  worfhip,  or 
at  leaf!  by  the  regularity  of  their  condud,  are  admitted  to  the  rights 
and  privileges  of  citizens  in  this  happy  republic.  The  large  pro¬ 
vince,  that  conftitutes  it’s  territory,  was  called  Pennfylvinia,  from 
the  name  of  it’s  proprietor ;  and  it’s  capital  city  was  named  Phila¬ 
delphia,  from  the  fpirit  of  union  and  fraternal  love  that  reigned  at 
firlf,  and  is  ffill  fuppofed  to  prevail,  more  or  lefs,  among  it’s  inhabi¬ 
tants. 

As  for  the  opinions  of  the  Quakers,  they  hold  Chrift  to  be  the 
light,  which  lighteth  every  man,  and  that  whoever  will  foberly  and 
ferioufly  turn  into  himfelf,  with  a  fincere  defire  to  know  and  prac- 
tife  l)is  duty,  will  not  fail  to  find  there  a  fufficient  diredor,  a  ray 
from  the  fountain  of  light,  illuminating  the  underftanding,  and 
affifting  to  diftinguifh  good  from  evil ;  and  that  fo  far  as  they  follow 
the  diredions  and  convidions  of  this  light,  they  are  infallible,  and 
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become  holy  and  acceptable  to  God.  They  fay  that  opinions,  or 
fpeculations,  or  notions  of  what  is  true,  or  fubferiptions  of  articles, 
or  formulas  of  faith ,  how  foundly  foever  worded,  do  not  make  a  man 
a  true  believer  or  a  chriftian  ;  but  a  conformity  of  mind  and  practice 
to  the  will  of  God,  according  to  the  manifeftatioa  and  dictates 
of  this  divine  principle  of  light  within  them.  Hence  it  has  been 
faid,  that  the  fundamental  doblrine  of  Quakers,  whence  all  their 
other  tenets  are  derived,  coincide  with  the  opinion  of  the  ancient 
MYSTICS. 

They  acknowlege  the  holy  three  that  bear  record  in  heaven,  Father, 
Word,  and  Spirit ;  but  they  rejedt  the  fchool-terms,  Trinity,  diftindt 
perfons,  hypollafes,  Sic.  as  not  fcriptural,  and  conveying  ideas  too 
grofs.  '  , 

They  believe  all  that  is  recorded  in  the  New  Teflament  concerning 
the  nativity,  life,  fufferings,  death,  refurredtion,  and  afcenfion  of 
Chrift  ;  and  their  belt  and  mod  approved  writers  have  been  very  expli¬ 
cit  in  their  acknowlegement  of  the  reality  thereof. 

They  own  the  Scriptures  to.be  given  by  divine  infpiration,  and  to 
be  the  outward  rule  of  faith  and  practice;  but  they  refuf'e  to  c.-.U 
them  the  JVord  of  God ,  as  being  a  denomination  properly  attributed 
to  Chrift  alone.  They  add,  that  what  makes  them  the  more  Icru- 
pulous  tn  this  refpedl  is,  that  people  are  hereby  led  to  think,  that  tf 
they  have  the  Scriptures,  they  have  all  necefi'ary  help  and  information, 
and  fo  look  tor  no  farther  Word  or  Light.  To  this  puipoL  Bar¬ 
clay,  their  celebrated  apologift,  obferves,  that  they  are  not  to  be 
efleemed  the  principal  ground  of  all  truth  and  knowlege,  nor  yet  the 
adequate  primary  rule  of  faith  and  manners:  but  they  are  a  fecondary 
rule,  fubordinate  to  the  Spirit,  from  which  they  derive  ali  their  excel¬ 
lency  and  certainty  ;  and,  therefore,  the  Spirit  is  more  originally  and 
principally  the  rule. 

The  only  advantage,  in  their  opinion,  refulting  from  a  perufal  of 
the  holy  Scriptures  is,  that  the  mind  is  hereby  excited  to  liften  to  the 
dilates  of  the  internal  word,  and  to  go  to  the  fchool  of  Chrift,  who 
teaches  within  them.  They  alfo  maintain,  that  all  who  are  dellitute 
of  this  written  word,  if  they  duly  attend  to  the  inward  teacher,  who 
always  fpeaketh  when  the  man  is  filent,  will  fuffictently  learn  from 
him  every  thing  that  is  neceffary  to  be  known  and  pradtifed  in  order 
to  their  final  happinefs,  and,  therefore,  that  the  kingdom  of  Chrift 
comprehends  the  whole  race  of  mankind. 

1  hey  believe  in  a  future  Hate  of  rewards  and  pumfhments  ;  and, 
declaiming  the  dodlnnes  of  predeftination,  and  unconditionally  im¬ 
puted  righteoufnefs,  hold  that  good  works ,  done  through  the  influence 
and  affiltance  of  the  holy  Spirit,  are  neceffary  for  falvation.  i  hey 
alfo  prolefs,  that  as  man,  by  obedience  to  the  principle  of  light  with 
which  he  is  enlightened,  relufes  “  to  obey  any  luggeltion  or  tempta¬ 
tion  of  the  evil  one,”  and  fo  is  “  free  from  actual  linning  and  tranf- 
grelFing  of  the  law  of  God,”  lie  is  “in  that  refpect  perfedi ;  “yet 
that  this  perfection  itill  admits  of  a  growth,  and  there  remaineth  a  pul- 
fibility  of  finning,  where  the  mind  doth  not  molt  diligently  and  watch¬ 
fully  attend  upon  the  Lord.” 

As  to  public  worlhip,  in  the  words  of  one  of  their  writers,  “  they 
judge  it  the  duty  of  all  to  be  diligent  in  the  afiemblingof  themlelves 
together,  and  when  aflembled  to  wait  upon  God ;  and,  abitainirig 
from  their  own  thoughts  and  imaginations,  to  feel  the  Lord  s  pretence, 
and  know  a  gathering  into  his  name  indeed,  where  he  is  in  the  nudtt 
of  them,  according  to  his  promife.  And  as  every  one  is  thus  in¬ 
wardly  gathered,  the  fecret  power  and  virtue  of  life  is  known  to 
refrefh  the  foul,  and  the  fame  motions  and  breathings  of  God’s  Spirit 
are  felt  to  arife:  from  which,  as  words  of  declaration,  prayer,  or 
praifes,  arife,  the  acceptable  worlhip  is  known,  which  edifies  the 
church,  and  is  well  pleaftng  to  God.  Yea,  though  there  be  not  a 
word  fpoken,  yet  is  the  true  lpiritual  worfhip  performed,  and  the  body 
of  Chrift  edified.” 

As  they  allow  of  no  praying  or  preaching  which  does  not  proceed 
from  the  inward  and  immediate  motion  of  the  Spirit,  formal  linging, 
which  their  great  advocate  fays  has  no  foundation  in  Scripture,  and 
is  liable  to  much  abufe,  forms  no  part  of  their  worlhip  ;  and  for  ar¬ 
tificial  mufic,  he  obferves,  either  by  organs  or  other  inftruments,  or 
voice,  we  have  neither  example  nor  precept  in  the  New  1  eftament. 
The  worfhip  by  preaching,  praying,  and  linging,  for  which  he  pleads 
on  behalf  of  his  fedt,  is  fuch  as  proceeded  from  the  Spirit  of  God, 
and  is  always  accompanied  with  it’s  influence  ;  being  begun  by  it  s 
motion,  and  carried  on  by  the  power  and  flrengtb  thereof  ;  and  fo  is 
a  w’orfhip  purely  fpirittial. 

As  to  miniftry  and  ordinances,  they  denyjtfuat  any  are  to  be  ufed 
of  man’s  will  or  wifdom,  or  other  than  whatr  the  inward  principle 
directs  them  to :  accordingly  they  fet  apart  no  perfons  for  the  minif¬ 
try  ;  but,  without  diftindtion  of  quality  or  Tex,  all  who  are  of  lober 
life,  and  approved  converfation,  and  believe  themfelves  called  or 
moved  thereto,  are  permitted  to  fjpeak  in  their  ailemblies.  Thefe, 
after  a  time  of  trial,  in  order  to  give  proof  of  the  foundnefs  of  their 
doctrine,  and  the  confiflency  of  their  converfation  therewith,  are  ac- 
knowleged  as  miniflers ;  but  no  rninifler  of  this  people  receives  any 
pecuniary  emolument  for  his  or  her  fervices  in  the  church  ;  neverthe- 
lefs  the  expences  of  thofe  who  travel  in  the  work  of  the  miniftry,  are 
generally  defrayed  by  1  fie  brethren  amongft  whom  they  come. 

Our  Saviour’s  injunction  about  baptifm  they  underhand,  in  a  figu¬ 
rative  fenfe,  of  a  converfion  and  change  of  the  heart,  and  wholly  re- 
jed  the  outward  fign.  Water-baptifm  they  hold  was  no  more  than 
a  type  or  figure,  now  ufelefs  in  a  difpenfation  that  is  Lpiritual  and  in¬ 
ward.  The  fame  they  hold  ot  the  J upper ,  alleging,  that  both  weie 
types  or  fignificattons  of  the  approaching  difpenfation,  and  alluded 
to  the  rites  and  ceremonies  praCtifed  under  the  Jewifh  law,  which 
was  fulfilled  by  the  coming  of  Chnff.  T.  hey  add,  that  the  commu¬ 
nion  of  faints  cuniifts  only  in  a  participation  of  the  divine  principle 
(hewing  itfelf  in  an  unity  ot  fpirit. 

They  hold  the  injunction  ot  Chrift,  Matt.  v.  34’  refpeCling  oaths, 
to  be  abfolute,  and  to  comprehend  all  judicial  oaths.  His  command 


<>f  univerfal  love,  and  patience  under  injuries,  they  conceive  to  for¬ 
bid  all  war;  and  therefore  they  refufe  to  join  in ‘a  praClice  which 
they  deem  antichriftian. 

1  hey  are  remarkable  in  tfitir  fpfeech  and  apparel,  nfing  the  fin^tt- 
,ar  timber  to  one  perfon  of  whatever  rank  or  degree,  calling  the  days 
•  and  months  by  numerical  names,  and  rejecting  the  ufual  ornaments 
of  drefs  as  inconfiftefit  with  the  fimplicity  of  a  chriftianjife.  They 
alfo  condemn  the  praClice  of  putting  on  mourning  for  the  dead. 

They  hold  marriage  to  be  of  divine  appointment,  but  will  not  be 
married  in  the  ufual  form  by  the  clergy;  and  the  legiflature  hath  in¬ 
dulged  them  in  regard  to  this  fcruple.  All  marriages  amongft  them 
are  propofed  to  the  monthly  meeting  for  their  concurrence,  without 
which  they  are  not  allowed  ;  fo  that  no  clandeftine  marriages  are 
heard  of  amongft  them.  The  pertniflion  of  the  monthly  meeting 
being  obtained,  they  take  each  other  in  marriage,  in  a  public  meeting 
for  worfhip. 

As  to  difcipline  and  polity,  the  affairs  of  the  communion  are  fna- 
natged  by  rules  eftablifhed  with  common  eo'nfent,  arid  this  princi¬ 
pally  at  their  meetings,  whereof  they  have  many  kinds;  as  monthly; 
quaiterly  ;  yearly  ;  meeting  for  fufferings;  and  meetings  of  miniflers 
and  elders. 

T  he  monthly  meetings  are,  in  general,  compofed  of  feveral  fingle 
congregations,  or  particular  meetings.  1  he  bufinefs  of  the  monthly 
meetings  comprifes  the  care  of  the  poor  (the  Qitakcrs  every  where 
maintaining  their  own) ;  allowing  and  recording  marriages;  record¬ 
ing  births,  burials’,  and  fufferings;  granting  certificates  of  unity  to 
thofe  who  travel  as  minifters,  and  of  inemberfhip  to  all  who  change 
their  places  of  refidence.  Here  alfo  notice  is  taken  of  diforderly  con¬ 
duct,  appointments  are  made  to  vi fit  the  delinquents,  who,  if  unre¬ 
claimed  by  the  endeavours  of  their  brethren,  are  by  thefe  meetings 
difun ited  from  the  fociety.  Here  appointments  are  alfo  made  to  con¬ 
fer  with  fuch  perfons  as  incline  to  join  them.  From  thefe  meetings, 
anfwers  to  certain  queries  are  fent,  in  writing,  to  the  quarterly  meet¬ 
ings.  1  he  fubjeCls  of  inquiry  are,  the  prefervation  of  love  and  unity; 
the  education  of  youth  ;  the  adherence  of  the  members  to  the  princi¬ 
ples  of  their  profeffion ;  juftice  in  dealing ;  clearnefs  from  paying 
tythes,  or  receiving  impropriate  ones  ;  from  defrauding  the  king  of 
his  revenue,  or  bearing  arms,  or  being  concerned  in  privateers  or 
armed  veflels,  or  dealing  in  prize  goods,  as  fuch  ;  the  attendance  of 
their  religious  meetings ;  and  the  genera!  care  to  maintain  good  order. 

The  quarterly  meeting  for  each  county  confifts  of  reprefentativeS 
from  the  monthly  meetings  therein.  It’s  bufinefs  is  to  digeft  the 
accounts  received  from  the  monthly  meetings,  and  to  prepare  a  gene¬ 
ral  account  to  he  fent  to  the  yearly  meeting  in  the  like  form  of  an¬ 
fwers  to  queries.  'To  this  meeting  any  perfon,  thinking  himfelf 
aggrieved  by  the  judgment  of  the  monthly  meeting,  may  appeal  for 
red  refs.  It  is  proper  to  remark,  that  thefe  people  do  not  fuffer  their 
members  to  go  to  law  with  each  other  ;  but  enjoin  that  all  differences 
among  themlelves  be  fettled  by  arbitration. 

This  yearly  meeting  is  held  in  London.  ‘  It  confifts  of  reprefen- 
tatives  from  the  fevetal  quarterly  meetings,  approved  minifters,  el¬ 
ders,  and  the  members  of  the  meeting  for  fufferings.  This  aflembly 
makes  rules ’or  the  government  of  the  fociety;  orders  collections  for 
general  fervke;  hears  appeals  from  the  judgment  of  quarterly  meet¬ 
ings,  and  finally  confirms  or  reverfes  it ;  gives  advice  and  directions  to 
the  inferior  meetings,  and  to  the  body  at  large.  The  vearly  meeting 
is  held  in  that  called  Witfun-week ;  not,  fay  they,  from  any  fuper- 
ftitious  regard  to  that  time,  but  becaufe  it  is  the  molt  convenient  fea- 
fon  that  can  be  fixed  upon. 

The  meeting  for  fufferings  confifts  of  eorrefpondents,  appointed 
by  the  feveral  places  correfponding  with  the  yearly  meeting.  In  this 
meeting  alfo  approved  minifters  have  a  feat.  It’s  original  iuftitution 
was  to  provide  tor  the  numerous  exigencies  of  the  times  of  perfeculion  ; 
and  it  now  adminifters  advice  to  thofe  who  are  profecuted  for  non¬ 
payment  of  tythes,  &c.  and  folicits  their  relief  from  profecution.  This 
meeting  is  weekly  in  London,  and  hath  the  general  care  of  the  fo¬ 
ciety  ’s  affairs  during  the  intervals  of  the  yearly  meetings ;  keeps  the 
fociety’s  flock,  and  hath  the  care  of  the  expenditure  thereof ;  which 
is  for  publifhmg  books  to  give  away,  wages  of  a  clerk,  and  defraying 
the  expence  of  the  paffages  of  minifters  who  vifit  their  brethren  beyond 
fea. 

Befides  the  meetings  already  mentioned,  there  are  feleCt  meetings 
of  minifters  and  elders.  The  care  of  reviling  manuferipts  intended  to 
be  publifhed,  on  behalf  of  the  fociety,  is  committed  to  the  meeting 
of  minifters  and  elders,  held  every  week  in  London. 

The  women  have  diftinCt  monthly  and  quarterly  meetings,  in  which 
they  attend  to  the  wants  of  the  poor  of  their  own  fex. 

The  Quakers  ha.ve  always  been  peaceable  and  inoffenfive  fubjeCls 
of  the  governments  under  which  they  live;  which  their  principles 
forbid  them  to  re  lift :  neverthelefs  they  think  it  lawful  to  remonftrate 
whenever  their  civil  or  religious  liberties  are  invaded.  They  hold 
flavery  to  be  incompatible  with  the  doftrines  of  chrift ianity,  and  ac¬ 
cordingly  are  not  concerned  in  the  flave-trade,  and  have  abolifhed 
amongft  them  the  practice  of  keeping  (laves. 

The  dudlrines  of  the  Qttakers  are  laid  down  in  a  well-written  apo¬ 
logy  addreffed  to  King  Charles  II.  by  Robert  Barclay;  and  are  alfo 
explained  in  the  numerons  writings  of  William  Penn,  Ifaac  Pen¬ 
nington,  and  -others  of  their  fedV.  Their  hiftory,  written  in  Low 
Dutch  by  William  Sewel,  and  fince  tranflated  into  Englifti,  traces 
them  from  the  beginning  to  the  year  1717. — 1  his  article  was,  for 
the  moll  part,  compiled  by  a  gentleman  ot  the  profeffion  deferibed 
in  it. 

QUALITY,  qualUus,.  is  defined  by  Mr.  Locke  to  be  the  power 
in  a  lubjedl  of  producing  any  idea  in  the  mind :  thus  a  fnow-ball  hav¬ 
ing  the  power  to  produce  in  us  the  ideas  of  white,  cold,  and  round, 
thefe  powers,  as  they  are  in  the  fnow-ball,  he  calls  qualities ;  and  as 
they  are  fenfations,  or  perceptions,  in  our  underftandings,  he  calls 
ideas.  See  the  article  Idea. 
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Thefe  qualities,  according  to  the  fame  philofopher,  are  of  two 
forrs  ;  firft,  original  or  primary  qualities,  are  thofe  infeparable  from 
body,  and  fuch  as  it  keeps  in  all  it’s  changes  and  fituations:  thefe 
are  folidity,  extenfion,  motion,  or  reft,  number  and  figure :  thus, 
take  a  grain  of  wheat,  divide  it  into  two  parts,  each  has  folidi'ty, 
extenfion,  figure,  mobility;  divide  it  again,  and  it  ftill  retains  the 
fam equalities,  and  will  do  fo  ftill,  though  you  divide  it  on  till  the 
parts  become  infcnfible.  Secondly,  fecondary  qualities  are  fuch, 
whatever  reality  we  by  miftake  may  attribute  to  them,  as  in  truth 
are  nothing  in  the  objeds  themfelves,  but  powers  to  produce  vari¬ 
ous  fcnfations  in  us,  and  depend  on  the  qualities  before-mentioned  ; 
fuch  are  colours,  fmells,  talles,  founds,  &c. 

The  ideas  of  primary  qualities  of  bodies,  arerefemblancesof  them, 
and  their  patterns  really  exilt  in  bodies ;  but  the  ideas  produced  in  us 
by  fecondary  qualities  have  no  relembanceof  them  at  all  :  and  what 
is  fweet,  blue,  or  warm  in  the  idea,  is  but  the  certain  bulk,  figure, 
and  motion  of  the  infenfible  parts  in  the  bodies  themfelves  which 
we  call  fo  :  thus  we  fee  that  fire  at  one  diftance  produces  in  us  the 
fenfation  of  warmth,  which  at  a  nearer  approach  caufes  the  fenfation 
of  pain.  Now  what  reafon.  have  we  to  fay  that  the  idea  of  warmth 
is  adually  in  the  fire,  but  that  of  pain  not  in  the  fire,  which  the  fame 
fire  produces  in  us  the  fame:  way  r  The  bulk,  number,  figure,  and 
motion  of  the  parts  are  really  in  it  whether  we  perceive  them  or  no, 
and  therefore  may  be  called  real  qualities,  becaufe  they  really  exift  in 
that  body  ;  but  light  and  heat  are  no  more  really  in  it  than  pain  or 
ficknefs;  take  away  the  fenfation  of  them,  let  not  the  eyes  fee  light 
or  colours,  nor  the  ear  hear  founds,  let  the  palate  not  tafte,  or  the 
rrufe  fmell,  and  all  colours,  fades,  odours,  and  founds,  as  they  are 
fuch  particular  ideas,  vanilh  and  ceafe,  and  are  reduced  to  their 
caufes,  that  is,  hulk,  motion,  figure,  &c.  of  parts. 

Thefe  fecondary  qualities  are  of  two  forts;  firft,  immediately  per¬ 
ceivable,  which,  by  immediately  ading  on  our  bodies,  produce  fe- 
veral  different  ideas  in  us.  Secondly,  mediately  perceivable,  which, 
by  operating  on  other  bodies,  change  their  primary  qualities  fo  as 
to  render  them  capable  of  producing  ideas  in  us  different  from  what 
they  did  before.  Thefe  laft  are  powers  in  bodies,  which  proceed 
from  the  particular  conftitutions  of  thofe  primary  and  original  qua¬ 
lities,  to  make  fuch  a  change  in  the  bulk,  figure,  texture,  &c.  of 
another  body,  as  to  make  it  operate  on  our  fenfes  differently  from 
what  it  did  before;  as  in  fire,  to  make  lead  fluid:  thefe  two  laft  be¬ 
ing  nothing  but  powers  relating  to  other  bodies,  and  refulting  from 
the  different  modifications  of  the  original  qualities,  arc  yet  other  wife 
thought  of ;  the  former  being  efteemed  real  qualities ,  but  the  lat¬ 
ter  barely  powers.  The  reafon  of  this  miftake  feems  to  be  this, 
that  our  ideas  of  fenfible  qualities,  containing  nothing  in  them  of 
bulk,  figure,  &c.  we  cannot  think  them  the  effedof  thofe  primary 
qualities,  which  appear  not  to  our  fenfes  to  operate  in  their  pro¬ 
ductions,  and  with  which  they  have  not  any  apparent  congruity  ; 
nor  can  reafon  {hew  how  bodies,  by  their  bulk,  figure,  &c.  Ihould 
produce  in  the  mind  the  ideas  of  warm,  yellow,  &c.  but  in  the  other 
cafe,  when  bodies  operate  upon  one  another,  we  plainly  fee,  that 
the  quality  produced  hath  commonly  no  refemblance  with  aught  in 
the  thing  producing  it,  and  therefore  we  look  upon  it  as  the  effed 
of  power  :  but  our  lenfes  not  being  able  to  difeover  any  unlikenefs 
between  the  idea  produced  in  us,  and  the  quality  of  the  objedk  pro¬ 
ducing  it,  we  imagine  that  our  ideas  are  refemblances  of  fomething 
in  the  objefts,  and  not  the  effed  of  certain  powers  placed  in  the 
modification  of  the  primary  qualities',  with  which  primary  qualities 
the  ideas  produced  in  us  have  no  refemblance. 

Secondary  qualities ,  for  the  moft  part,  ferve  to  diftinguifh  fub- 
ftances  ;  for  our  fenfes  fail  us  in  the  difeovery  of  the  bulk,  figure, 
texture,  &c.  of  the  minute  parts  of  bodies,  on  which  their  real  con¬ 
ftitutions  and  differences  depend  :  the  fecondary  qualities  are  nothing 
but  powers  with  relation  to  our  fenfes.  The  ideas  that  make  our 
complex  ones,  of  corporeal  fubftances,  are  of  three  forts  :  firft,  the 
ideas 'of  primary  qualities  of  things,  which  are  difeovered  by  our 
fenfes  ;  fuch  are  bulk,  figure,  motion,  &c.  fecondly,  the  fenlible  fe¬ 
condary  qualities,  which  are  nothing  but  powers  to  produce  feveral 
ideas  in  us,  by  our  fenfes  ;  thirdly,  the  aptnefs  we  confider  in  any 
fubftance,  toeaufe  or  receive  fuch  alterations  of  primary  qualities,  as 
that  the  fubftance  fo  altered  fhould  produce  in  us  different  ideas 
from  v.  hat  it  did  before:  and  they  are  called  adive  or  paflive  powers. 
The  mind  can  have  no  other  idea  of  fenfible  qualities ,  than  what 
comes  from  without,  by  the  fenfes  ;  nor  any  other  idea  of  the  ope¬ 
rations  of  a  thinking  fubftance,  than  what  it  finds  in  itfelf ;  and  as 
of  two  primary  qualities  of  body,  viz.  folid  coherent  parts,  and  im- 
pulfe,  we  have  clear  and  diftirid  ideas,  fo  likewife  have  we  of  two 
primary  qualities  of  fpirit,  viz.  thinking  and  a  power  of  adion  :  and 
as  we  have'  clear  and  diftincl  ideas  of  feveral  qualities  inherent  in  bo¬ 
dies,  which  are  but  the  various  modifications  of  the  extenfion  of  co¬ 
hering  folid  parts,  and  their  motion  ;  fo  we  have  likewife  the  ideas 
of  the  feveral  modes  of  thinking,  viz.  believing,  doubting,  hoping, 
fearing,  &c. 

Chemical  Qualities,  thofe  qualities  principally  introduced  by 
means  of  chemical  experiments,  as  fumigation,  amalgamation,  cu- 
pellation,  volatilization,  precipitation,  &c.  To  thefe  chemical  qua¬ 
lities  fomz  others  might  be  added,  which,  becaufe  of  the  ufe  that 
phyficians  principally  make  of  them,  may  be  called  medical  qualities, 
whereby  fomc  fubftances  received  into  the  human  body  arc  refolv- 
mg,  difcufiing,  fuppurating,  abfterlive,  &c. 

Quality  isalfo  ufed  for  a  kind  of  title  given  to  certain  perfons* 

inrv7fA?  !heir,territor.ie.s>  fignories,  or  other  pretenfions. 

V.HJ  AM  fh'tje  bene gejjlrit,  a  claufe  frequent  in  letters  patent,  or 

fr*n‘s n  Ce?*  t0  f(lCL,rC  them  fo  lon8  as  the  perfon  they  are  gran- 
ted  to  (hall  not  be  guilty  of  abufi.ng  the  fame. 

i  hus  ?.gr.  we  find  it  in  thofe  given  to  the  barons  of  the  exche- 

?hUerA,  n  IrlU  lntjmates>  th^t  they  ffiall  hold  the  fame  as  long  as 
they  mail  behave  themfelves  well ;  which  is  to  be  reftrained  to  mat¬ 


ters  of  their  offices  ;  and  fignifies  no  more  than  the  law  would  have 
implied,  had  the  office  been  granted  exprefsly  for  life.  See  Judge. 

QUANTITY,  quantitas  any  thing  capable  of  eftimation,  or 
menfuration  ;  or  which,  being  compared  with  another  thing  of  the 
fame  kind,  may  be  faid  to  be  greater  or  lefs  than  it,  equal  or  une¬ 
qual  to  it. 

Mathematics  is  the  feience  ordodrine  of  quantity ,  which,  being 
marie  up  of  parts,  is  capable  of  being  made  greater  or  lefs.  It  is 
increafed  by  addition,  and  diminifhed  by  fubtradion  ;  which  are 
therefore  the  two  primary  operations  that  relate  to  quantity.  Hence 
it  is  that  any  quantity  may  be  fuppofed  to  enter  into  algebraic  com¬ 
putations  two  different  ways,  which  have  contrary  effeds,  viz.  either 
as  an  increment  or  as  a  decrement.  See  the  articles  Addition 
and  Subtraction. 

As  addition  and  fubtradion  are  oppofite,  or  an  increment  is  oppo- 
fite  to  a  decrement  ;  there  is  an  analogous  oppofition  between  the 
affedions  of  quantities  that  are  confidered  in  the  mathematical  Ter¬ 
ences ;  as  between  excefs  and  defeat,  between  the  value  of  effeds  or 
money  due  to  a  man,  and  money  due  by  him ;  a  line  drawn  towards 
the  right,  and  a  line  drawn  towards  the  left  ;  gravity,  and  levity  • 
elevation  above  the  horizon  and-  depreffion  below  it.  When  two 
quantities  equal  in  refped  of  magnitude,  but  of  thofe  oppofite  kinds, 
are  joined  together,  and  conceived  fo  take  place  in  the  lame  fubjed* 
they  deftroy  each  other’s  effed,  and  their  amount  is  nothing.  A 
power  is  fuftained  by  an  equal  power,  ading  on  the  fame  body  with 
a  contrary  diredion,  and  neither  have  effed.  When  two  unequal 
quantities  of  thofe  oppofite  qualities  are  joined  in  the  fame  fubjed, 
the  greater  prevails  by  their  difference;  and  when  a  greater  quantity 
is  taken  from  a  lefs  of  the  fame  kind,  the  remainder  becomes  of  the 
oppofite  kind.  When  two  powers  or  forces  are  to  be  added  toge¬ 
ther,  their  fu-m  ads  upon  the  body  ;  but  when  we  are  to  fubtrad 
one  of  them  from  the  other,  we  conceive  that  which  is  to  be  fub- 
traded,  to  be  a  power  with  an  oppofite  direction;  and  if  it  be  great¬ 
er  than  the  other,  it  will  prevail  by  the  difference.  This  change  of 
quality  only  takes  place  where  the  quantity  is  of  fuch  a  nature  as  to 
admit  of  luch  a  contrariety  or  oppofition.  We  know  nothing  ana¬ 
logous  to  it  in  quantity  abftradedly  confidered  ;  and  cannot  fubtrad: 
a  greater  quantity  of  matter  from  a  lefs,  or  a  greater  quantity  of  light 
from  a  lefs;  and  the  application  of  this  dodlrine  to  any  art  or  feience, 
is  to  be  derived  from  the  known  principles  of  the  fcience. 

A  quantity  that  is  to  be  added,  is  called  a  pofitive  quantity  ;  and  a 
quantity  to  be  fubtraded,  is  faid  to  be  negative. 

Quantities  are  faid  to  be  like  or  fimilar,  that  are  of  the  fame  deno¬ 
mination,  or  are  reprefented  by  the  fame  letter  or  letters,  equally  re¬ 
peated  :  but  quantities  of  different  denominations,  or  reprefented  by 
a  different  letter  or  letters,  are  faid  to  be  unlike  or  diffimilar.  A 
quantity  confiding  of  more  than  one  term,  is  called  a  compound 
quantity  ;  whereas  that  confifting  of  one  term  only,  is  denominated 
a  fimple  quantity. 

The  quantity  of  matter  in  any  body,  is.  the  produd  of  it’s  denfity 
into  it  s  bulk  ;  or  a  quantity  ariftng  from  the  joint  confederation  of 
it  s  magnitude  and  denfity  ;  as  if  a  body  be  twice  as  denfe,  and  take 
up  twice  as  much  Ipace  as. another,  it  will  be  four  times  as  great- 
This  quantity  of  matter  is  belt  dilcoverable  by  the  abfolutc  weight  of 
bodies.  , 

The  quantity  of  motion  in  any  body  is  the  fadum  of  the  velocity 
into  the  mafs,  or  it  is  a  roeafure  anling  from  the  joint  confideration 
of  the  quantity  of  matter,  and  the  velocity  of  the  motion  of  a  body  ; 
the  motion  of  any  whole  being  the  fum  or  aggregate  of  the  motion  in 
all  it’s  feveral  parts.  Hence,  in  a  body  twice  as  great  as  another, 
moved  with  an  equal  velocity,  the  quantity  of  motion  is  double  ;  if 
the  velocity  be  double  alio,  the  quantity  of  motion  will  be  quadruple. 
Hence,  the  quantity  of  motion  is  the  fame  with  what  we  call  the  mo¬ 
mentum  or  impetus  of  a  moving  body.  See  the  article  Motion. 

Quantity,  in  grammar,  an  affedion  of  a  fyllable,  whereby  it’s 
meafure,  or  the  time  wherein  it  is  produced,  is  afeertained  ;  prthac 
which  determines  the  fyllable  to  be  long  or  (hort.  in  moft  lan¬ 
guages,  there  are  fame  fyllables  whofe  quantities  \ ary,  as  the  mea¬ 
fure  requires,  which  are  called  common  ;  as  in  the  Knglifti  record 
and  record. 

Quantity  is  alfo  the  fubjed  of  profody,and  diftinguiffies  verfe  from 
prole  ;  and  the  ceconomy  and  arrangement  of  quantities,  that  is,  the 
didribution  of  long  and  ftum  lyllables,  makes  what  we  call  the 
number. 


QUANTUM  tworif,  veal  led  alfo  an  assumpsit,  an  adion  upon 
the  cafe,  grounded  updn  a  neceffity  to  pay  a  man  for  doing  any  thin" 
fo  much  as  it  deferves  or  merits.  ° 

Quantum  valebat,  or  an  implied  assumpsit,  is  where  goods 
and  wares  foid,  are  delivered  by  a  tradefmanat  no  certain  price,  or 
to  be  paid  for  them  as  much  as  they  are  worth  in  general  ;  then 
quantum  valebat,  or  an  adtion  on  the_cafe,  lies,  and  the  plaintiff  is 
to  aver  them  to  be  worth  fo  much  ;  lo  where  the  law  obliges  one  to 
furnifh  another  with  goods  or  provilions,  as  an  inn-keeper  his 
guells,  &c.  r 

QUARANTAIN,  or  Quarentine,  denotes  the  term  of  forty 
days,  which  veffels,  coming  from  places  lufpeded  of  contagion,  are 
obliged  to  wait  in  certain  places  appointed,  to  air  themfelves  before 
they  come  into  port. 

By  29'fjeo.  II.  cap.  8.  mafters  of  fhips  coming  from  infeded 
places,  and  difobeying  the  diredions  there  given,  or  having  the 
plague  on  board  and  concealing  it,  are  guilty  of  felony  without  be¬ 
nefit  of  clergy. 

The  term  quarentine  is  alfo  applied,  in  law,  to  the  widow  of  a 
man  dying  feifed  of  land;  whereby  fhe  may  challenge  to  continue 
.in  his  capital  meffuage,  or  chief  manfion-houfe  (fo  it  be  not  a  caf- 
tle),  for  the  fpace  of  forty  days  after  his  deceafe. 

QUARE,  inlaw,  a  term  affixed  to  the  title  of  feveral  writs:  as, 
t.  Quart  ejecit  infra  tertninum,  is  a  writ  that  lies  for  a  leffee  caftour 


* 


c  f 


.to  .  v  ..  . 


QUARTA  N. 


O  U  A  R  T  E  R.  [1665 


of  his  farm  before  his  term  is  expired.  2.  !$)uare  impedii,  n  writ 
that  lies  for  a  perfon  that  has  purchafed  an  advowfon,  againff  him 
who  diilurbs  the  other  in  the  right  thereof,  bv  prefentinga  cierk  to 
it  when  the  chureh  is  vacant.  1  his  writ  differs  from  what  is  called 
a  darrein  prefcntment,  becaufe  that  is  brought  where  a  perfon,  or 
his  ancestors,  formerly  prefented  ;  but  this  lies  for  him  that  is'pur- 
chafer  himfelf.  Yet  in  both  thefe  writs  the  plaintiff  recovers  the 
prefentation  and  damages;  though  the  title  in  the  advowfon  is  re¬ 
covered  only  by  a  quare  impedit.  3.  Qhiare  incumbrovit ,  is  a  writ 
that  lies  againff  a  biffiop,  w’ho,  w'ithin  fix  months  after  the  vacancy 
of  a  benefice,  confers  it  on  his  clerk,  while  two  others  are  conteffing 
the  right  of  prefentation.  4.  Quare  non  admjit,  is  a  w'rit  that  lies 
where  any  one  has  recovered  an  advowfon  or  prefentation,  and  fend¬ 
ing  his  clerk  to  be  admitted,  the  bifhop  refufes  to  admit  him  ;  in 
which  cafe,  the  perfon  that  has  the  prefentation  may  have  this  writ 
againff  the  bifhop.  5,  Quare  non  permit/it,  is  a  writ  that  lies  for 
one  who  has  a  right  to  prefent  for  a  turn  againff  the  proprietary.  6. 
Quare  objlruxit ,  is  a  writ  that  lies  for  him,  who,  having  a  right  to 
pafs  through  another’s  grounds,  cannot  enjoy  the  fame,  by  reafon 
the  owner  has  fenced  them  up. 

QUARREL,  querela,  in  law,  is  generally  applied  to  perfonal  and 
mixed  actions,  in  which  the  plaintiff  is  called  querens:  and  hence 
it  is,  that  if  a  perfon  releafe  all  quarrels ,  it  is  taken  to  be  as  benefi¬ 
cial  to  the  releafee,  as  if  it  were  a  releafe  of  all  a£fions  ;  fince  all 
adfions,  both  real  and  perfonal,  are  thereby  releafed. 

QUARRY,  a  place  under  ground,  out  of  which  are  got  marble, 
free-ftone,  ffate,  lime-ffone,  or  other  matters  proper  for  buildings. 

Quarries  of  frcc-ffone  are  in  many  places  opened,  and  the  ffone 
brought  out  in  the  following  manner:  they  firff  dig  a  hole  in  the 
manner  of  a  well,  r  2  or  14  feet  in  diameter,  and  therubbiffi,  drawn 
out  with  a  windlafs  in  large  offer  bafkets,  they  heap  up  all  around  ; 
placing  their  wheel,  w'hich  is  to  draw  up  their  Rones,  upon  it.  As 
the  hole  advances,  and  the  common  ladder  becomes  too  fhort,  they 
apply  a  particular  ladder  for  the  purpofe.  When  they  have  got  thro’ 
the  earth,  and  are  arrived  at  the  firff  bank  or  ftratum,  they  begin  to 
apply  their  wheel  and  bafkets  to  difeharge  the  ftones  as  faff  as  they 
dig  through  them.  In  freeing  the  ffone  from  the  bed  they  proceed 
•thus :  as  common  ftones,  at  leaft  the  foftcr  kinds,  have  tw'o  grains, 
a  cleaving  grain,  running  parallel  with  the  horizon,  and  a  breaking 
grain,  running  perpendicular  thereto  ;  thev  obferve  by  the  grain 
where  it  will  cleave,  and  there  drive  in  a  number  of  wedges,  tilljthey 
have  cleft  it  from  the  reft  of  the  rock.  This  done,  they  proceed  to 
break  it ;  in  order  to  which,  applying  the  ruler  to  it,  they  Itrike  a 
line,  and  by  this  cut  a  little  channel  with  their  ftone-ax  ;  and  in  the 
channel,  if  the  ffone  be  three  or  four  feet  long,  fet  five  or  fix  wedges, 
driving  them  in  very  carefully  with  gentle  blow's,  and  ftill  keeping 
them  equally  forward.  Having  thus  broken  the  ffone  in  length, 
which  they  are  able  to  do  of  any  fize  within  half  an  inch,  they  apply 
a  fquare  to  the  ffrait  fide,  ftrike  a  line,  and  proceed  to  break  it  in 
breadth.  This  way  of  managing  ffone  is  found  vaftly  preferable  to 
that  where  they  are  broken  at  random  ;  one  load  of  the  former  be¬ 
ing  found  to  do  the  bufinefs  of  a  load  and  a  half  of  the  latter.  But 
it  maybe  obferved,  that  this  cleaving  grain  being  generally  wanting 
in  the  harder  kind  of  ftones,  to  break  up  thefe  in  the  quarries ,  they 
have  great  heavy  ftone-axes,  with  which  they  work  down  a  deep 
channel  into  the  ffone ;  and  into  this  channel,  at  the  top,  lay  two 
iron  bars,  between  which  they  drive  their  iron  wedges. 

Some  in  dividing  the  ffone,  efpecially  the  very  hard  kinds,  make 
ufc  of  gunpowder,  with  very  good  effeft.  In  order  to  which  mak¬ 
ing  afmall  perforation  pretty  deep  in  the  body  of  the  rock,  fo  as  to 
have  that  thicknefs  of  rock  over  it  judged  proper  to  be  blown  upat 
once,  at  the  further  end  of  the  perforation  they  di  fpofe  a  convenient 
quantity  of  gunpowder,  , filling  up  all  the  reft  w  ith  ftones  and  rub- 
bifh,  ftrongly  rammed  in,  except  a  fmall  place  for  the  train.  By 
this  means  is  the  rock  blown  into  feveral  pieces,  molt  of  w’hich  are 
not  too  big  to  be  managed  by  the  workmen. 

Quarry,  among  glafiers,  a  pane  ofglafs  cut  in  a  diamond  form. 
Quarries  are  of  two  kinds,  fquare  and  long,  each  of  which  are  of 
different  fizes,  expreffed  by  the  number  of  the  pieces  that  make  a 
foot  ofglafs,  viz.  8ths,  ioths,  I2ths,  lBths,  and  2oths. 

Quarry,  in  falconry,  is  the  game  which  the  hawk  is  in  purfuit 
of,  or  has  killed. 

QUART,  a  meafure  containing  the  fourth  part  of  forne  other 
meature.  The  Englilh  quart  is  the  fourth  part  of  a  gallon,  or  two 

pints.  . 

QUARTAN,  quartana,  in  medicine,  a  fpeeies  of  intermitting 

fever,  wherein  the  patient  has  two  fits  in  four  days,  or  two  days 
quite  free  from  a  fit. 

It  ufually  begins  about  four  or  five  in  the  afternoon,  fometimes 
fooner  and  fometimes  later,  with  a  great  laffuude,  ftretching,  a  blunt 
pain  in  the  head,  back,  loins,  and  legs  ;  and  the  feet  and  hands  are 
cold,  and  the  whole  body  is  pale  ;  and  the  face  and  nails  livid,  to 
which  ftiivering  and  (baking  fupervene.  The  tongue  and  the  lips 
tremble,  the  breathing  is  difficult,  with  reftleffnefs,  and  lofting;  the 
pulfe  is  contra&ed  rmd  hard,  and  fometimes  unequal ;  and  there  is 
an  anxiety  about  the  praecordia.  T  hefe  fymptoms  continue  about 
two  or  three  hours ;  and  in  fome  the  body  is  coftive,  whereas  in 
others  there  is  a  ftimulus  to  (tool,  and  to  make  water:  in  fome  again, 
there  is  a  naufea  or  vomiting,  with  (tools  ;  and  fome  advanced  in 
years  have  their  minds  pretty  much  dilturbed.  1  he  heat  comes  on 
gradually,  not  burning  but  dry ;  the  pulfe  becomes  equal,  quick,  and 
large,  but  the  dull  pain  in  the  head  remains,  with  a  vertiginous  af- 
fedion  ;  the  (kin  becomes  only  a  little  moilt ;  and  in  about  four  or 
fix  hours,  the  fvmpioms  vanilh,  except  a.  dull  pain  in  the  bones, 
joints,  and  feet.  The  urine  in  the  fit  is  fometimes  thin  and  wat.r\, 
and  fometimes  thick  with  a  fediment. 

From  the  experiments  of  Dr.  Langrifli  it  appears,  tnat  the  blood 

No.  139.  V01.  III. 


ls  more  ff-nfe  and  tenacious  in  quotidians  than  in  tertians,  and  in 
tertians  than  in  quartans.  ' 

_  As  to  the  cure,  a  vomit  ffiould  be  given  after  the  firff  fit,  in  the 
time  of  intermiffion  :  in  tender  conftitutions,  ipecacuanah  may  be 
given  alone,  or  two  ounces  of  vinum  ipecacuanhum  ;  but  to  them-' 
buff,  a  grain  or  two  of  emetic  tartar  may  be  added,  to  be  taken  in 
Warm  water  about  two  hours  after  the  paroxyfm.  The  evacuation 
ffiould  be  facilitated  by  taking  large  draughtsof  water-gruel  madefat 
with  frefti  butter.  Then  take  the  following cleduary,  which  will 
cruffi  the  difeafe  in  the  bud  :  viz.  take  of  rob  of  alder,  one  ounce'; 
of  Peruvian  bark,  five  drachms  ;  of  the  powder  of  common  chamo¬ 
mile-  flowers*  two  drachms ;  of  the  ext  ra£t  of  leffer  centaury,  and  pow- 
der  of  clove-july  flowers,  each  half  a  drachm  ;  and  as  much  fvrup  of 
lemons  as  is  fufficient  to  reduce  them  to  the  form  of  an  electuary. 
T  he  dofe  is  halfa  drachm,  to  be  taken  every  two  hours  after  the  fit. 

It  any  thing  forbids  vomiting,  the  cure  muff  be  begun  with  detcr- 
fiveand  aperient  falts,  as  vitriolated  tartar,  fal  ammoniac,  purified 
nitre,  and  crab’s  eyes  ;  and  if  the  ague  ftill  continue,  notwithftand- 
ing  (lie  repeated  ufeot  thefe  falts,  then  an  equal  weight  of  Peruvian 
bark  muff  be  added  to  them,  or  the  above  elettuary  may  be  given. 

When  the  patient  is  fubjedf  to  the  hypochondriac  paffion,  the 
ftomach  is  inflated,  and  the  body  coftive:  then  neither  vomits  nor 
falts  muff  be  ventured  upon,  but  carminative  and  emollient  clyfters. 

In  obllinate  quartans,  Hoffman  greatly  commends  the  following 
medicine:  take  of  Peruvian  bark,  three  drachms;  of  med'cinaL 
regulus  of  antimony,  two  drachms  :  of  mercurius  dulcis,  (which  is 
not  to  be  triturated  with  the  powder  on  account  of  the  falts,  blit 
only  mixed  with  the  point  of  a  knife)  of  the  Hneft  crocus  martis, 
and  of  vitriolated  nitre,  each  one  drachm  :  and  of  oil  of  mint,  four 
drops:  make  up  all  thefe  into  a  powder,  of  which  halfa  drachm, 
or  a  drachm,  may  be  taken,  made  into  tire  form  of  a  bolus,  with 
rob  of  alder,  and  fyr  up  of  clove-july  flowers. 

T  his  method  is  confirmed  by  Huxham,  who  fays  the  bark  fre- 
quentlyproves  ineffettual,  without  thehelpofproper  alexipharmics ; 
asfnake  root  of  Virginia,  contra)  erva,  myrrh,  camphor,  &c.  After 
four  or  five  paroxyfms,  warm  chalybefttes  may  be  added  with  very 
great  fuccefs;  but  when  the  patient’s  complexion  has  a  yellow  caff, 
and  he  has  a  tenfe  abdomen,  and  a  very  coftive  habit  of  body,  mer¬ 
curial,  faponaceous  deobffruer.ts,  with  rhubarb,  aloetics,  or  fal  diu- 
reticus  ffiould  be  premifed  to,  or  joined  with  the  bark.  Hoffman 
obferves,  that  obftinate  quartans  in  boys  are  not  to  be  cured  but  by 
purging  ;  and  therefore,  he  directs  the  following  form  :  take  of 
cream  of  tartar,  one  drachm;  of  calx  of  antimony,  12  grains;  of 
fulphurated  diagrydium,  fix  grains  ;  make  them  into  a  powder, 
which  may  be  taken  in  three  doles,  the  firff  fix  hours  before  the  fit, 
the  fecond  before  the  next  fit,  and  the  third  before  the  third  fit. 
After  this,  he  orders  an  infufion  of  half  an  ounce  of  Peruvian  bark 
in  eight  ounces  of  fennel-water  ;  adding  the  bark  of  Eleutherius, 
fal  d'mreticus,  and  fait  of  tartar,  of  each  one  drachm,  together  with 
half  an  ounce  of  fyrup  of  clove-julyflowers,  a  fpOonful  of  which 
ffiould  be  taken  every  two  hours. 

To  prevent  the  return  of  an  ague,  the  bark  muff  be  repeated 
everv  week  or  10  days,  for  three  feveral  times,  with  the  fame  inter¬ 
vals.*  Likewife  bitters  and  chalybeates  are  very  ferviceable,  taken 
either  together  or  feparately. 

QUARTATION,  in  metallurgy,  a  method  of  purifying  gold, 
by  melting  three  parts  of  filver  with  one  o(  gold,  and  then  throwing 
the  mixture  into  aqua-fortis. 

Experience  has  taught  us,  fays  Cramer,  that  aqua-fortis  diffolves 
filver  mixed  with  gold  quickly  enough,  when  the  gold  conftitutes 
but  one,  and  the  filver  three  parts  of  a  mixed  mafs  of  them  :  and  in 
this  cafe,  if  the  folution  is  not  too  impetuoufly  performed,  the  gold 
ufually  remains  in  fuch  a  proportion,  in  the  fame  figure  that  the 
whole  mafs  had  before  the  feparation  of  the  filver  by  this  menftru- 
um  ;  fo  that  in  this  cafe,  there  is  no  reafon  to  apprehend  the  gold's 
being  torn  into  minute  particles,  and  diflipated  in  fome  meafure, 
though  this  can  hardly  be  prevented  when  the  filver  exceeds  the 
three  quarter  proportion,  in  regard  to  the  gold  in  the  mafs  The  ar¬ 
tificers,  therefore,  always  make  it  their  ftudy  to  obferve  very  exadlly 
this  proportion  of  the  gold  being  one  fourth  part  of  the  mixture;  and 
thence  it  is  that  the  operation  itfelf  has  been  called  quartation. 

From  this  operation  we  may  learn  how  fallacious  the  examina¬ 
tion  made  with  aqua-fortis  alone  of  the  gold  rubbed  on  the  touch- 
ftone,  muff  neceffarily  prove. 

QUARTER,  quadrans ,  the  fourth  part  of  any  thing,  the  frac¬ 
tional  expreffion  for  which  is  £. 

Ouarter,  in  heraldry,  is  applied  to  the  parts  or  members  of  the 
firirdivifion  of  a  coat  that  is  quartered. 

Franc- Quarter,  is  a  quarter  (ingle  or  alone  ;  which  is  to  poffefs 
one  fourth  part  of  the  field.  This  makes  one  of  the  honourable 
ordinaries  of  a  eoat. 

Quarter  of  a  point,  in  navigation,  is  the  fourth  part  ol  the  dis¬ 
tance  between  two  cardinal  points,  which  is  20  48'. 

Quarter,  the  hinder  part  of  a  (hip's  fide,  or  that  part  of  the 
fide  which  is  neareft  the  item,  commencing  nearly  from  the  mizen 
chains,  and  terminated  by  the  faffiion-pieces  on  the  edge  of  the  ftern. 
Quarter  alfo  implies  the  middle  of  a  yard-arm,  or  that  part  of  a 
vard-arm  on  each  tide  which  is  about  half-way  from  the  mail  to 
either  of  the  ends  or  extremes  of  the  yards. 

Quarter-cloth,  a  long  piece  of  canvas  painted  with  trophies, 
and  other  ornamental  figures  of  war,  and  extended  along  the  up- 
per-fide  of  a  ffiip’s  quarter. 

Quarter-deck*  is  the  deck  that  reaches  over  all  the  hind-parts 
of  afhip,  where  the  principal  officers  walk,  as  on  a  parade.  Above 
the  after-part  of  this  deck  is  placed  the  poop,  which  commonly  forms 
the  captain’s  cabin  in  a  large  ffiip  of  war,  when  the  one  below  it, 
his  ufual  habitation,  is  occupied  by  an  admiral  or  commodore. 
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Quarter-gallery,  a  fort  of  railed  balcony  projecting  over  a 
fliip  s  quarter ,  clofe  to  the  ftern. 

Quarter-gunners,  Certain  officers  under  the  command  of  the 
gunner  of  a  Ihip  of  war,  to  keep  the  artillery,  ammunition.  See.  in 
|;ood  order. 

Quarter-master,  an  officer  who  walks  the  quarter- deck  of  a 
Ihip  of  war,  to  watch  the  man  at  the  helm,  and  obferve  that  the  fhip 
is  properly  fleered,  to  keep  the  time  regularly  by  watch-glafles,  to  re¬ 
mark  what  boats  come  on  board,  and  toaflifl  at  flowing  and  unftowing 
the  hold. 

Quarter-netting,  a  fort  of  net-work  extending  from  the  quar¬ 
ter-real  to  the  gunnel,  which  is  drawn  extremely  tight.  Quarter-rail, 
a  rail  extended  along  the  quarters  on  each  fide,  immediately  above  the 
gunnel,  or  upper-part  of  the  fide.  Quarter-tcukle ,  is  a  tackle,  or  com¬ 
plication  of  pullies  hung  from  the  quarter  of  the  yard,  to  hoift  any 
thing  into  or  out  of  the  ihip.  Quarter-wind,  one  that  blows  on  the 
quarter,  which  is  the  faireft  direction  poflible. 

Quarters,  the  ftations  of  the  officers  and  men  of  a  veflel  of  war, 
in  the, time  of  engagement  and  Ifence  the  porting  them  to  their  fe- 
veral  Actions  is  called,  quartering  the  crew. 

Quarter  is  ufed  in  various  fenfes,  as  for  the  place  allotted  to  a 
body  of  troops  to  encamp  upon  :  thus  they  fay,  The  general  has  ex¬ 
tended  his  quarters  a  great  way,  &c.  Quarter  alfo  flgnifies  the  fpa- 
ring  men’s  lives  :  thus  is  is  f'aid.  The  enemy  aiked  quarter ;  We  gave 
no  quarter. 

Quarter  oj  an  affmhly,  is  the  place  of  rendezvous,  where  the 
troops  are  to  meet,  and  draw  up  in  a  body,  Head  quarters,  is  the 
place  where  the  general  of  an  army  lias  his  quarters,  which  is  gene¬ 
rally  near  the  center  of  the  army.  Quarters  of  refrcfhmcnt,  is  the. 
place  to  which  the  troops  that  have  been  much  fatigued  are  fent  to 
refrefil  themfelves  during  a  part  of  the.  campaign.  Winter  quarters, 
the  places  in  which  the  troops  are  lodged  during  the  winter,  or  their 
refidence  in  thofe  places. 

Quarter-Master,  an  officer  in  the  army,  whofe  bufinefs,  is  to 
look  after  the  quarters  of  the  foldiers  ;  of  which  there  are  feveral  kinds, 
viz.  The  quarter -majler  general,  whofe  bulinefs  is  to  provide  good 
quarters  for  the  whole  army.  Quarter-majler  of  horfe,  he  who  is  to  ! 
provide  quarters  for  a  troop  of  horfe.  Quarter-majler  of  foot,  he  who  1 
is  to  provide  quarters  for  a  regiment  of  foot. 

Quarter,  in  the  manege.  To  work  from  quarter  to  quarter,  is 
to  ride  a  horfe  three  times  in  upon  the  firfl  of  the  four  lines  of  a 
fquare ;  then  changing  your  hand,  to  ride  him  three  times  upon  the 
fecond  ;  and  fo  to  third  and  fourth  ;  always  changing  hands,  and  ob- 
fervingthe  fame,  order. 

Quarter-Chord,  in  mining,  is  feven  yards  and  a  quarter, 
which  the  miner  has  crofs-ways  of  his  vein,  on  either  fide,  for  li¬ 
berty  to  lay  his  earth,  ftones,  and  rubbiih  on,  and  to  wafli  and  drefs  up 
his  ore. 

Quarters,  in  building,  are  thofe  flight  upright  pieces  of  timber 
jplaced  between  the  puncheons  and  ports',  ufed  to  lath  upon.  Thefe. 
are  ot  two  flirts,  Angle  and  double;  the  (ingle  quarters  are  fawn  to 
two  inches  thick,  and  four  inches  broad;  the  double  quarters  are 
fawn  to  four  inches  fquare.  It  ha  rule  in  carpentry,  that  no  quarters 
be  placed  at  a  greater  diftance  than  fourteen  inches. 

Quarter-round,  is  a  term  ufed  by  workmen  for  any  projecting 
moulding  in  general,  whofe  contour  is  a  perfect  quadrant  of  a  circle, 
or  which  approaches  near  that  figure. 

Quarter-Sessions,  a  general  court  held  quarterly  by  the  juf- 
tices  of  peace  of  each  county. 

Quarter-W heeling,  or  Quarter  of  converfion,  in  the  mili¬ 
tary  art,  is  the  motion  by  which  the  front  of  a  body  of  men  is  turned 
round  to  where  the  flank  was,  by  taking  a  quarter  of  a  circle.  If  it 
be  done  to  the  right,  the  man  in  the  right-hand  angle  keeps  his 
ground  and  faces  about,  while  the  reft  wheel  ;  if  to  the  left,  the  left- 
hand  man  keeps  his  place. 

QUARTERING,  ill  gunnery,  is  when  a  piece  of  ordnance  is  fo  j 
traveri  d  that  it  will  (hoot  on  the  fame  line,  or  on  the  fame  point  of 
the  compafs  as  the  fhip’s  quarter  bears. 

Quartering,  in  heraldry,  is  dividing  a  coat  into  four  or  more 
quarters,  or  quartering,  by  parting,  couping,  &c.  that  isr  by  perpen¬ 
dicular  and  horizontal  lines,  &c.  See  the  Treatife,  p.  1 133,  &c. 

Counter  Quartering  a  coat,  is  when  the  quarters  are  quartered 
over-agam.  or  fubdividtd  each  into  four.  There  are  counter-quartered 
coats  which  have  twenty  or  twenty-five  .quarters. 

Quartering  is  alfo  applied  to  the  partitions  or-  compartments 
themfelves,  that  is,  the  feveral  coats  borne  on  an  efcutcheon,  or  the 
feveral  divifions  made  in  it,  when  the  arms  of  feveral  families  are  to 
be  placed  on  the  fame  fhield;  on  account  of  intermarriages,  or  the 
like.  Quartering  is  alfo  ufed  for  diftinguifhing  younger  brothers  from 
the  elder. 

In  blazoning,  when  the  quartering  is  performed  per  crofs,  the  t w< 
qtiarters  a-top  are  numbered  the  firlt  and  fecond  ;  and  thofe  at  the 
bottom  the  third  and  fourth  ;  ^  beginning  to  tell  on  the  tight-fide. 
When  the  quartering  is  by  a  falttcr,  &c.  the  chief  and  point  are  the  firfl 
and  fecond  qtiarters,  the  right  fide  the  third,  the  left  the  fourth. 

QUASHING,  in  law,  the  overthrowing  and  annulling  a  thing. 

QUASI-CONI  RACT,  an  a£t  which  has  not  the  flridf  form  of 
a  cont>  :*&,  but  yet  has  the  force  thereof.  In  a  contrail  there  mult  be 
the  mutual  eonfent  of  both  parties;  whereas,  in  a  qunfi-contradi,  one 
party  may  be  bound  or  obligated  to  the  other,  without  having  given 
his  eonfent  to  the  ait  whereby  he  is  obliged.  For  an  example :  I 
have  done  vour  bufinefs,  in  your  abfence,  without  your  procuration  ; 
and  it  has  lucceeded  to  your  advantage  :  I  have  then  an  adtion  againlt 
you  ’or  the  recovery  of  what  1  have  difburfed ;  and  you  an  adtion 
again  ft"  me,  to  make  me  give  an  account  of  my  admimflration  ;  which 
amounts  to  a  quaji  courarit. 

Quasi-crime,  or  Quasi-delict,  the  adlion  of  a  perfon  who 
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does  damage,  or  evil,  involuntarily.  The  reparation  of  quaji-crimes 
confifts  in  making  good  the  damages,  with  intereft. 

QUAVER,  in  Music.  Refer  to  the  Syftem. 

QUAY,  or  Key,  (from  Cajare,  to  keep  in  or  re/lrain,)  a  wharf  or 
place  by  the  water  or  fca-lide,  for  loading  and  unloading  merchan¬ 
dize. 

The  lawful  quays  and  wharfs  for  the  lading  or  landing  of  goods 
belonging  to  the  port  of  London,  are  the  following:  viz.  Chefler’s 
quay,  Brewer’s  quay,  Galley  quay,  Wool  Dock,  Cultom  Hou k  quay. 
Bear  quay,  Porter’s  quay,  Sab’s  quay,  Wiggan’s  quay,  Young’s  quay, 
Ralph’s  quay,  Dice  quay,  Smart’s  quay,  Somer’s  quay,  Hammond’s 
quay,  Lyon's  quay,  Botolph  wharf,  Graunt’s  quay,  Cock’s  quay,  and 
frelh  wharf;  belide  Billingfgate,  for  landing  fifh  and  fruit;  and 
Bridgehoufe  in  Southwark,  for  corn  and  other  provifions ;  but  for  no 
other  goods  or  mercliandife.  Deal  boards,  marts,  and  timber,  may 
be  landed  at  any  place  between  Limehoufe  and  Weftminrter;  the 
owner  firff  paying  or  cbm  pounding  for  the  cuftoms,  and  declaring  at 
what  piace  he  will  land  them. 

QUEEN,  regina,  a  woman  who  holds  the  crown  of  a  realm, 
fingly,  and  by  right  of  blood.  The  name  queen  is  given,  by  way  of 
couitefey,  to  her  that  is  married  to  the  king;  called,  by  way  of  dif- 
tin&ion,  queen  confort.  In  refped  whereof  the  former  is  called  queen 
regnant,  or  regent.  The  widow  of  a  king,  is  alfo  called  queen,  but 
with  the  addition  of  dowager. 

A  quien  dowager  is,  in  all  conflrudion,  the  fame  with  king;  and 
has  tiie  fame  power  and  prerogative,  in  all  refpeds,  that  the. king  has. 

1L  he  queen  conjort  is  inferior,  and  a  perfon  diftind  from,  and  a 
fubjeCt  of,  the  king.  In  England,  though  fhe  be  a  feme  covert,  yet 
may  fhe  fue,.  and  be  fued,  in  her  own  name;  and  may  make  leaf'es, 
and  grants,  6cc.  as  a  feme  foie.  Though  an  alien,  fhe  tnay  ptirchafe 
lands  in  !ee-limple,  without  either  naturalization,  or  denization ;  fhe 
may  prefent  to  a  benefice  ;  nor  is  plenarty  a  bar  againfl  her,  more 
than  againfl  the  king.  She  is  alfo  capable  of  taking  a  grant  from  tha 
king,  which’  no  other  wife  can  do  from  her  hufband;  and  fhe  may 
have  a  fep«rate  property  in  goods  as  well  as  lands,  and  has  a  right  to 
dilpofe  ot  them  by  will.  She  pays  no  toll,  and  lhall  not  be  amerced, 
it  the  be  nonfmted  in  any  adion.;  and  may  not  be  impleaded  till  firfl 
petitioned.  She  has  a  royal  court,  and  officers  of  her  own.  To 
con fp ire  her  death,  or  violate  her  chaltity,  is  high  treafon.  No  man 
can  marry  a  queen  d.ivager  without  fpecial  licence  from  the  king,  on 
pain  of  forfeiting  his  lands  and  goods.  She  has  alfo  this  particular, 
that  the  loEs  not  her  dignity,  though  fhe  marry  a  nobleman  or  private 
gentleman.  1 

Queen  bee ,  a  term  given  by  late  writers  to  what  ufed  to  be  called 
the  king  bee,  or  king  of  the  bees ;  a  large  and  long  bodied  bee,  of 
which  kind  there  is  only  one  found  in  every  fwarm,  and  which  is 
always  treated  with  the  greateft  refped  by  the  reft. 

Queen's  gold.  See  the  article  Aurum  Regina;. 

QUESfl  ,  an  inquiry  upon  oath  of  a  jury.  See  Inquest. 

Quest,  in  hunting,  the  feeking  out  of  hounds,  or  the  venting  and 
winding  of  fpaniels. 

QUESTOR,  a  Roman  officer,  who  had  the  management  of  the 
public  treafure. 

QUEUE  d’arende,  in  fortification.  Refer  to  the  Syftem. 

QUICK  match,  in  artillery,  is  formed  of  three  cotton  (hands  drawn 
into  length,  and  dipped  in  a  boiling  compofltion  of  white  wine  vine¬ 
gar,  faltpetre,  and  mealed  powder. 

Quick /and,  denotes  a  loofe  quaking  fluid,  into  which  a  fliip  finks 
by  her  own  weight,  as  foon  as  the  water  retreats  from  her  bottom. 

QUICKSILVER,  a  very  ponderous  fluid  mineral,  by  thechemifts 
called  mercury.  y 

QuiCK-work,  is  a  general  name  given  to  all  that  part  of  a  fliip, 
winch  is  ufider  the  furface  of  the  water  when  ftie  is  laden  fit  for  a  fca 
voyage. 

QUID,  what,  in  the  fchools,  is  ufed  to  denote  the  definition  of  a 
thing.  It  is  thus  called,  becaufe  the  definition  anfvvers  to  the  quelfion. 
Quid  eJlP  What  is  it?  ^ 

Qu  id  pro  quo,  in  law,  q.  d.  what  for  what,  denotes  the  giving 
one  thing  of  value  for  another;  or  the  mutual  confideration  and  pei- 
formance  of  both  parties  to  a  contract. 

Quid  pro, quo,  or  Oui  pro  quo,  is  alfo  ufed,  in  phyfic,  to  exprefs 
a  miflake  or  cheat  of  an  apothecary,  in  adminiftering  one  medicine  for 
another;  or  in  ufing  an  ingredient  in  a  compofltion  different  from  that 
preferibed. 

QUIDDITY,  a  barbarous  term  ufed  in  the  fchools  for  eflencc. 
Hence,  what  is  ertential  to  a  thing  is  faid  to  be  quiddative. 

QUIESCENT,  at  reft,  in  contradiffinftion  to  motion. 

QUIE  1  ISrS,  a  religious  fe6t,  which  made  a  great  noife  toward? 
the  clofe  of  the  lafl  century. 

Molinos,  a  Spanifh  priefl,  who  died  at  Rome  in  the  prifoti  of  the 
inquifition,  palles  for  the  author  of  Quiet  if m ;  and  yet  the  Illuminati 
in  Spain  had  taught  fomething  like  it  before. 

The  Quietejfs  were  fo  called  from  a  kind  of  abfolute  reft  and  in- 
a 0.1  ion,  which  .they  fuppofed  the  foul  to  he  in  when  arrived  at  the 
flate  of  perfection,  which  they  called  the  unitivelife;  in  which  ftate 
they  imagined  the  foul  wholly  employed  in  contemplating  it’s  God,  to 
whofe  influence  it  was  intirely  fubmiflive,  fo  that  he  could  turn  and 
drive  it  where  and  how  he  would.  In  this  ftate,  the  foul  no  longer 
needed  prayers,  hymns,  &c.  being  laid,  as  it  were,  in  the  bofom, 
and  between  the  arms  of  it’s  God,  in  whom  it  is  in  a  manner  fwal- 
lowed  up. 

Fenelon,  archbifhop  of  Cambray,  feemed  difpofed  to  favour  the 
fyftem  of  Madame  Guyon,  the  celebrated  promoter  of  quietiftn. 

I  his  female  apoftle  ot  the  Qr/ietijfs  derived  all  her  myflic  ideas  from 
the  feelings  of  her  own  heart,  and  deferibed  the  nature  of  quietifrn 
to  others  as  fhe  felt  it  herlelf.  Fenelon  was  obliged,  by  the  pope, 
to  read  the  fentence  of  condemnation  againfl  his  hook  in  favour  of 
quietilm,  and  the  opinions  of  Madame  Guyon ;  but,  r.otwitbftandr 
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ingthis  feemingacquieffencewith  the  pope’s  order,  heperfiftedtothe 
end  of  his  days  >n  the  ffntirnents  he  had  retraced  and  condemned. 

QUIETUS,  freed  or  acquitted,  a  term  ufed  bv  the  clerk  of  the 
pipe,  and  the  auditors  in  the  exchequer,  in  their  difeharges  given 
to  accounts: 

QUILLS,  the  large  feathers  taken  out  of  the  end  of  the  wing  of 
a  goofe,  crow,  &G.  <$ia'lls  are  denominated  from  the  order  in  which 
they  are  fixed  in  the  wings,  thefecond  and  third  quills  being  the  belt 
for  writing,  as  they  hit ve  the  largeft  and  roundeft  barrels. 

In  order  to  harden  a  foft  quill,  thrulf  the  barrel  into  hot  afhes, 
ftirring  it  till  it  is  foft ;  then  taking  it  out,  prefs  it  almoft  flat  upon 
your  knee  with  the  back  of  a  penknife,  and  afterwards  reduce  it  to  a 
roundnefs  with  your  fingers.  If  you  have  a  number  to  harden,  fet 
water  and  alum  over  the  fire,  and  while  it  is  boiling,  put  in  a  hand¬ 
ful  of  quills,  the  barrels  only,  for  a  minute,  and  then  lay  them  by. 

QUIL  1  1NG,  a  method  of  fewing  two  pieces  of  filk,  linen,  or 
fluff,  on  each  other,  with  wool  or  cotton  between  them  ;  by  work¬ 
ing  them  all  over  in  the  form  of  chequer  or  diamond-work,  or  in 
flowers.  The  fame  name  is  alfo  given  to  the  fluff' fo  worked. 

The  term  is  alfo  applied  to  the  operationof  weaving  a  fort  of  coat 
or  texture,  formed  of  the  ftrands  of  rope,  about  the  outfide  of  any 
veffel,  to  contain  water,  See.  as  ajar,  calk,  bottle,  &c. 

QUINCE,  cydonia,  in  botany,  a  well-known  genusof  trees,  com¬ 
prehended  by  Linnaeus  among  the  pyrus,  or  pear-tree.  The  Por¬ 
tugal  quince  is  moll  efleemed  for  the  delicate  flavour  of  the  fruit  ; 
they  are  all  eafily  propagated,  either  by  layers,  fuckers,  or  cuttings, 
which  mull  be  planted  in  a  moilt  foil.  Thofe  raifed  from  fuckers 
are  feldom  fo  well  rooted  as  the  others,  and  are  fubjedt  to  produce 
fuckers  again,  in  a  greater  abundance,  which  is  not  fo  proper  for 
fruit-bearing  trees. 

When  quinces  are  unripe,  they  are  feldom  or  never  eaten,  efpeci- 
ally  raw,  as  they  are  very  rough  and  affringent  ;  they  mightily  cool 
and  {Lengthen  the  Aomach,  remove  naufeas,  and  flop  fluxes  of  the 
belly;  for  thefe  purpofes  they  are  much  in  ufe,  efpecially  their 
juice  made  into  a  fvrup,  which  is  both  pleafant  and  agreeably  aitrin- 
gent.  The  feeds  bruifed  well  with  an  aqueous  liquor  afford  a  good 
mucilage,  which  is  excel  lent  in  fome  fore  nelfes  of  the  mouth  andgums. 

QUiNCUNX.athingthatconfiftsof  five  twelfth  partsof  another. 

Quincunx,  in  gardening,  a  plantation  of  trees,  difpofed  ori¬ 
ginally  in  a  fquare,  confuting  of  five  trees,  one  at  each  corner,  and 
a  fifth  in  the  middle  ;  which  difpofition,  repeated  again  and  again, 
forms  a  regular  grove,  wo  wf,  or  wilacrnefs,  and  then  viewed  by  an 
angle  of  the  fquare,  or  parallelogram,  prefents  equal  and  parallel 
alleys.  See  the  article  Espalier.  Or,  the  quincunx  is  the  figure 
of  a  plantation  of  trees  difpofed  in  feveral  rows,  both  length  and 
breadth  wife  ;  in  fuch  manner,  as  that  the  firft  tree  of  the  fecond 
row  commences  in  the  center  of  the  fquare  formed  by  the  two  firft 
trees  of  the  firft  row,  and  the  two  firft  of  the  third,  refembling  the 
figure  of  a  five  at  cards.  The  fineft  manner  of  planting  trees  to 
form  a  grove,  is  in  the  quincunx. 

QUINDECAGON,  in  geometry,  a  plane  figure  with  15  fides 
and  15  angles  ;  which,  if  the  fides  be  all  equal,  is  termed  a  regular 
quindecagon ;  and  irregular,  when  otherwife. 

QU1NNET,  in  mining,  a  tool  ufed  in  the  cleaving  rocks  by 
means  of  gun-powder,  1  his  is  a  fort  of  wedge  fitted  to  the  flat  fide 
of  what  is  called  the  gun;  that  is,  a  cylindric  piece  of  iron,  only 
flatted  in  one  part  to  receive  this,  and  drilled  through. 

QUINQUINA,  the  cortex  Peruvianus,  or  jefuit’s  bark. 

QUIN'l  AIN,  in  ancient  culfoms,  a  poll  driven  into  the  ground, 
with  a  buckler  fixed  to  it,  for  the  performance  of  military  exercifes 
on  horfeback,  the  throwing  of  darts,  breaking  of  lances,  &c.  "I  he 
cuftom  is  ft  ill  retained  in  Shropfhire,  and  fome  other  counties, 
among  the  nuptial  folemnities. 

QUINTAL,  in  commerce,  the  weight  of  an  hundred  pounds. 
The  quintal  admits  of  fome  difference  in  different  places,  according 
as  the  pound  confifts  of  more  or  fewer  ounces,  and  as  the  ounce  is 
lighter  or  heavier.  The  Paris  quintal  yields  123/1E  at  Montpelier; 
and  the  Montpelier  only  81  lb.  at  Paris.  The  Englifh  quintal  ufu- 
ally  confifts  of  112 lb.  avoirdupois. 

QUINTESSENCE,  quinta  effentia,  in  chemiftry,  a  preparation 
confiding  of  the  effential  oil  ot  fome  vegetable  fubltance,  mixed 
and  incorporated  with  fpirit  of  wine. 

Thus,  on  a  proper  quantity,  e.  gr.  of  effential  oil  of  fennel,  pour¬ 
ing  twelve  times  the  quantity  of  pure  alcohol  prepared  per  Jr.  they 
inftantly  unite  into  one  limiiar  liquor,  which  is  the  quinteff'ence  of 
that  plant. 

Urv  qumteffences  are  made  by  diffol  ving  an  aromatic  oil  in  alcohol 
of  wine,  then  adding  to  them  ten  times  their  weight  of  fugar  finely 
powdered,  then  placing  them  in  a  proper  place  and  veffel  for  exhal¬ 
ing  the  fpirit  from  the  fugar,  but  preferving  it  from  being  loft. 
Thus  the  fugar  will  remain  dry,  but  with  the  virtues  of  the  aromatic 
oil  in  it.  Q  i.  in  a  giafs  of  w  ine  is  a  good  cordial. 

QUINZlf,  or  Quinsy,  angina ,  in  medicine,  is  an  inflammation 
In  the  partsof  the  Throat  that  are  fubffrvient  to  refpiration,  fpeech, 
and  deglutition  ;  by  fome  it  is  called  a  llrangulation  of  the  fauces,  by 
pthers  (and  moft  properly)  an  inflammation  of  the  internal  fauces. 

When  the  diforder  is  epidemic,  it  is  fo  ufually  between  the  fpring 
and  fummer,  and  after  a  long  run  of  cold  and  rainy  weather. 

The  true  quinfy,  the  cynanche  tonfillaris  of  Cullen,  is  an  acute  in¬ 
flammatory  diforder.  . 

The  baftard  quinfy  is  a  lymphatic  and  catarrhal  one,  and  it’s  fever 
is  not  acute,  but  rather  chronical,  being  of  the  catarrhal  kind. 

The  Greeks  give  different  names  to  the  true  quinfy,  according  to 
the  refpeefi  ve  parts  on  which  this  diforder  falls  ;  but  various  authors 
among  them  alfo  differ  in  naming  them  ;  fo  the  Latins,  confider- 
ing  the  diforder  as  one,  wherever  it’s  violence  might  have  more  pe¬ 
culiarly  been  manifefted,  including  them  all  under  the  name  angina  ; 
and  we,  alter  their  example,  under  that  of  quinfy.  7  he  curious  may 
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lee  the  various  appellations  given  to  the  different  circtimftances  of 
this  diforder,  in  the  writings  of  Aretxus,  Coeiius,  Aurelianus,  Hil- 
danus,  and  Alexander  Trallian. 


.  ^r,  Cullen’s  generic  name  for  quinfy  is  cynanche,  which  he  places 
in  the  clafs  pvrexiae,  and  order  phlegmafix ;  and  diftinguifhes  five 
fpecies.  1.  Cynanche  tonfillaris,  when  the  inflammation  begins  in 
the  tomils,  and  affedfs only  the  mucous  membrane  of  the  fauces.  2. 
C)  nanene  maligna,  when  the  fever  is  of  the  low  kind,  and  ulcers  are 
formed  in  the  fauces.  3.  Cynanche  trachealis,  when  the  trachea  is 
10  airedfed  as  to  conftitute  the  difeafe  called  the  croup.  4.  Cynanche 
pharyngae,  when  the  pharynx  is  principally  affected.  5.  Cynanche 
w^en  l^e  external  parotid  and  maxillary  glands  are  fo 
affected  as  to  form  the  difeafe  called  the  mumps. 

.  The  feat  of  this  difeafe,  u  e.  the  cynanche  tonfillaris,  is  properly 
in  the  upper  part  of  the  throat,  particularly  thofe  partsof  it  that 
form  the  pharynx  and  the  larynx,  as  the  root  of  the  tongue,  the  os 
hyoides,  the  paffages  of  the  noftriis  which  open  into  the  mouth,  the 
pharynx,  the  internal  and  external  muffles  of  the  larynx  and  pha¬ 
rynx,  which  are  thirteen  in  number,  the  muffles  which  move  the 
jaws,  the  fine  ramications  of  the  blood  and  the  lymphatic  veffels, 
and  the  adjacent  nerves;  alfo  the  tonfils,  the  epiglottis,  uvula, 
tongue,  and  cheeks. 


Mr,  Pott  fays,  that  the  inflammation  of  the  tonfils  conflitutes  this 
diforder  ;  that,  if  they  partially  cover  the  pharynx,  it  is  fpurious  ; 
and  if  they  (hut  it  intirely  up,  it  is  a  complete  or  true  quinfy.  Dr. 
Cullen  defines  it  to  be  an  inflammation  of  the  mucous  membrane 
all  over  the  internal  fauces. 

The  young,  the  fanguine,  and  they  on  whofe  blood  the  inflam¬ 
matory  diathefis  is  attendant,  are  moft  difpofed  to  the  true  quinfy. 
A  difpofition  to  it  is  often  acquired  by  habits,  that  is,  by  a  few  re¬ 
petitions  of  it’s  returns. 

The  cachectic,  and  thofe  who  are  fubjedf  to  catarrhal  fevers,  are 
much  inclined  to  the  baltard  quinfy. 

1  he  cauffs  are  the  fame  as  are  productive  of  inflammation  in  ge¬ 
neral  ;  particular  conftitutions,  &c.  determine  the  inflammation  to 
particular  parts.  The  true  fpecies  is  excited  in  fanguine  habits  ; 
the  fpurious  in  phlegmatic  ones. 

Coeiius  Aurelianusgives  the  following  accurate  defeription  of  the 
true  quinfy:  the  fymptoms  are,  firft,  pains  without  any  evident  caufe, 
a  difficulty  of  moving  the  neck  and  throat,  a  confiderable  difeharge 
of  faliva  without  any  vifible  tumor,  with  a  dull  pain  and  fenfible 
afperity  of  the  fauces,  a  difficulty  of  fwallowing  the  tifual  fluid  which 
gathers  in  the  mouth  like  fpittle ;  after  thefe,  an  impediment  of  re¬ 
fpiration,  as  if  clogged  with  fome  grofs  humour.  As  the  difeafe  in- 
creafes,  the  part  grows  red,  with  a  manifeft  tumor ;  at  length  the 
fauces,  uvula,' parts  about  the  tongue,  and  upper  part  of  the  throat, 
are  elevated  by  thehumour  to  a  remarkable  degree,  which  is  attended 
with  a  difficulty  of  fwallowing,  befidesa  ftrangulation  in  proportion 
to  the  tumor,  a  difficulty  of  breathing,  and  a  nauffa:  if  the  mouth 
be  opened,  a  dry  tenfionof  the  tongue  is  perceived  when  it  ispreffed 
with  the  finger.  When  this  diforder  is  increafed  to  a  great  degree, 
the  tumor  fpreads  over  the  neck  and  face,  themoutli  flows  with  fa¬ 
liva,  and  a  vifeid  humour,  the  eyes  are  prominent  and  blood-fhot, 
and  the  veins  are  diftended.  As  the  difeafe  increafes,  the  tongue 
fwells,  and  is  forced  over  the  teeth  ;  there  is  a  drynefs  of  the  fauces, 
a  cold  numbnefs  of  the  joints,  a  frequent  pulfe,  a  difficulty  of  lying 
on  the  back  or  the  fide,  with  a  defire  to  fit  up,  and  an  inarticulate 
contufed  fpcech,  not  without  pain.  As  this  complaint  tends  to  de- 
ftroy  the  patient,  he  grows  worfe,  becomes  livid  in  the  face,  and 
fpeechlefs,  there  is  a  ftertor  in  the  throat  and  breaft,  and  all  he  ftrives 
to  drink  regurgitates  at  the  nofe,  the  pulfe  fails;  fome  utter  a  voice 
like  a  dog,  others  only  froth  at  the  mouth  :  upon  thefe  fymptoms 
death  neceflarily  enfues. 

I  f  tiie  diforder  is  without  a  maniff ft  ‘tumor,  there  is  a  flendernefs 
of  the  neck,  with  an  inflexible  erection  or  dxtenfion  of  the  fame; 
the  face  and  eyes  are  hollow,  the  forehead  is  diftended,  the  colour 
livid,  refpiration  extremely  difficult,  but  with  no  manifeft  tumor 
either  inwardly  or  outwardly,  the  patient  extremely  feeble  and 
dull,  and  dies  under  a  very  quick  and  acute  fuffocation. 

Boerhaave  obferves,  that  if  the  internal  mufcular  membrane  of 
the  afpera  arteriais  tfte  feat  of  the  difeafe,  a  tumour,  heat,  burning 
pain,  and  acute  fever  are  excited,  without  any  external  figns  of  the 
dilfemper  ;  in  this  cafe  the  voice  is  fmall,  fhrill ,  and  uttered  with  a 
hiffing  noife,  infpiration  is  very  painful,  refpiration  isfmall  and  fre¬ 
quent,  and  fcarcely  performed  but  in  an  eredt  pofture  ;  hence  the 
circulation  through  the  lungs  is  impeded,  and  the  pulfe  foon  finks, 
great  anxiety  comes  on,  and  the  patient  foon  dies.  The  nearer  the 
feat  is  to  the  glottis  and  epiglottis,  the  more  fatal  it  is. 

If  theinflammatibn  is  feared  in  the  mufculus  albus  of  the  glottis, 
together  with  the  flelhy  muffics  which  dole  it,  the  paffageof  the 
air  to  t he  lungs  is  foon  clofed  up.  The  figns  of  this  fpecies  are  the 
fame  as  the  preceding,  only  that  the  pain  is  exquifue  during  the 
elevation  of  the  larynx  in  order  to  fwaliow,  and  is  remarkably  in- 
creaffd  by  (peaking’,  the  voice  is  fhrill  and  acute,  exceffive  anxiety 
comes  on,  and  death  approaches  fooner  than  in  any  other  fort  of  the 
true  quinfy.  / 

If  only  the  muffles  which  elevate  the  os  hvoides  and  larynx  are 
inflamed,  it  is  thus  known  :  refpiration  is  tolerably  free  and  eafy, 
but  the  firft  part  of  the  adfion  of  fwallowing  is  very  painful. 

When  the  pharynx  alone  is  affedfed,  thefpecific  figns  are  feen  by 
examining  the  fauces  ;  breathing  is  tolerably  eafy,  fwallowing  very 
painful,  or  fometimes  impoffible  ;  and  then  that  which  is  attempted 
to  be  (wallowed,  returns  by  the  noff,  no  aliment  can  be  taken  ;  and 
in  this  cafe,  the  fluids  of  the  body  are  apt  to  become  more  acrid  ; 
however,  the  fever  in  this  caff  is  not  fo  acute  as  in  fome  others,  nor 
is  death  fo  fpeedy. 

If  the  tonfils,  uvula,  and  velum  pendulum  palati,  with  the  muffles 

called  ptervgoftauhilini,  are  much  inflamed,  nearly  the  fame  fymp- 
r  '  tom* 
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toms  will  arife  as  in  the  preceding  cafe,  refpiration  is  rather  more 
laborious,  and  is  little  or  not  at  all  performed  through  the  nofe,  and 
by  the  fauces  not  without  fortie  difficulty.  What  is  attempted  to 
be  fwallowed,  is  forced  through  the  mouth  again  by  reafon  of  the 
great  pain  which  it  excites;  there  is  a  perpetual  difcharge  of  faliva 
by  hawking,  and  a  continual  copious  diftillation  of  phlegm  into  the 
cavities  of  the  ton  fils,  aji  acute  pain  is  left  in  the  internal  ear  and  in 
the  Euftachian  tubd,  a  crackling  noife  is  perceived  in  the  ear  during 
the  action  of  fwallowing,  and  fometimes  a  deafnefs  comes  on.  The 
venereal  difeafe  often  caufes  this  fpecies,  w'hich  then  is  dangerous. 

If  all  or  moll  of  thefe  parts  are  inflamed,  the  cafe  is  indeed  ,def- 
perate,  for  the  return  of  the  blood  through  the  compreifed  jugulars 
being  intercepted,  the  fauces,  lips,  tongue,  and  face  fwell,  the  tongue 
hangs  out  of  the  mouth,  and  is  greatly  inflamed,  the  eyes  are  red, 
prominent,  and  ghaftly,  the  brain  is  glutted  with  blood  ;  hence  the 
fight,  hearing,  and  feeling,  are  all  dull ;  hence  alfo  a  delirium,  yawn¬ 
ing,  .ftertor,  impoffibility  of  lying  down,  becaufe  of  the  ftrangula- 
tion  attending  that  pnflure,  and  a  manifeft  rednefs,  tumor,  pain,  and 
pulfation  in  the  breaft  and  neck ;  whence  the  jugular  and  frontal 
Veins,  and  the  venae  raninae,  become  varicofe. 

To  thefe  obfervations  of  Boerhaave  may  be  added,  that  the  proper 
fymptom  of  a  quinfy  is,  the  difficulty  of  fwallowing  as  well  with  re- 
fped  to  folids  as  fluids  ;  for  if  a  large,  tumor  aftedts  the  top  of  the 
oefophagus,  and  contradls  it,  the  liquids,  but  not  folids,  may  pafs 
through  it ;  but  if  the  tumor  be  feated  in  the  top  of  the  larynx,  where 
it  is  covered  with  the  epiglottis,  folid  fubflances,  by  preffing  the 
tumid  epiglottis,  find  a  way  to  the  oefophagus,  while  liquids,  not  pref¬ 
fing  with  that  force  which  the  folids  do,  Hide  through  the  gaping  (pace 
by  the  tumor,  into  the  afpera  arteria,  and  there  caufe  great  uneafinefs. 

The  true  quinfy  mull  be  diffinguifhed  from  the  baflard  fpecies, 
particularly  that  called  the  dry;  from  the  prunella  alba  ;  from  fwel- 
lings  that  arife  from  a  fcirrhus,  fcrofula,  or  a  dropfy ;  from  that 
difficulty  of  fwallowing  and  breathing  which  arifes  from  a  catarrh, 
exulceration,  a  fpafmodic  contradion  of  the  mufcles,  and  paralyfis  ; 
from  the  gangrenous  quinfy;  from  a  tumor  of  the  tonfils  and  of  the 
uvula  ;  from  that  pain  in  the  glands  in  and  about  the  fauces,  and 
tumor  obferved  in  fome  fcorbutic  and  venereal  patients,  when  their 
diforders  are  obftinate  and  accompanied  with  erofion  ;  and  from 
aphthae.  It  fiiould  be  remembered,  that  every  inflammation  in  the 
throat  is  not  a  quinfy,  that  only  being  one  which  is  attended  with  fe¬ 
ver,  difficult  refpiration,  and  difficult  fwallowing. 

The  moft  violent,  and  alfo  molt  dangerous  kind,  is  that  which  is 
feated  in  the  internal  mufcles  of  the  larynx  ;  but  the  danger  is  generally 
eftimated  by  the  degree  of  the  fever,  and  the  difficulty  of  breathing, 
which  laft  is  the  worft  when  the  thyroarytenoid  mufcles  are  affeded, 
as  their  office  is  to  clofe  the  larynx.  A  fudden  tranflation  of  the 
inflammation  from  the  external  parts  is  dangerous :  for  fometimes  a 
delirium  and  convulfions  follow,  or  perhaps  a  mortal  peripneumony ; 
if  the  troublefome  fuffocation  abates,  and  the  pain,  with  the  inflam¬ 
mation,  appear  more  outwardly,  the  difeafe  may  end  well ;  if  other- 
wife,  an  abfcefs  will  be  formed  in  the  throat,  and  danger  will  attend 
it’s  difcharge  :  a  fymptomatic  quinfy  is  dangerous,  on  account  of  the 
weaknefs  from  the  original  difeafe ;  a  frothing  at  the  mouth,  a  con- 
fiderable  fwelling  in  the  neck,  a  dufky  rednefs  of  the  tongue,  cold- 
nefs  of  the  extremities,  a  great  contradion  of  the  prcecordia,  anxiety, 
and  a  hard  convulfive  intermitting  pulfe,  are  dangerous  prognoses  ; 
a  gangrene  in  moll  parts  of  the  throat  are  fatal.  If  an  eryfipelas  ap¬ 
pears  on  the  neck  and  breaft,  and  continues,  it  is  a  good  prognoftic, 
but  fuddenly  disappearing  it  is  fatal:  much  vifeid  faliva  is  a  bad  fign 
in  the  height  of  the  difeafe,  becaufe  it  indicates  a  great  degree  of 
ftrangulation ;  but  in  the  decline  it  is  a  favourable  fymptom,  arifing 
then  from  relaxation :  preat  pain  in  the  head,  or  ellewhere,  is  very 
unfavourable. 

The  diet  fhould  chiefly  confift  of  thin  cooling  liquids,  as  thin 
water-gruel,  barley-water,  very  weak  whey,  chicken-broth,  See.  all 
which  fhould  be  drank  at  lead  as  warm  as  new  milk. 

1  he  patient  fhould  fit  up  in  the  day  for  fome  hours  at  leaft  ;  he 
fhould  avoid  fpeaking  as  much  as  is  convenient ;  his  feet  a  id  legs 
fhould  be  put  into  warm  water  for  fome  minutes  twice  a  day  ;  and 
his  neck  fhould  be  kept  warm  with  flannel. 

In  general,  the  treatment  fhould  be  the  fame  as  in  the  inflamma- 
■  tory  fever  ;  for  in  this  difeafe,  the  fever,  and  particular  inflammation, 
being  reduced,  the  cure  is  effeded. 

Begin  the  cure  with  a  free  bleeding  from  a  large  orifice  in  the  arm, 
and  repeat  the  operation  according  to  the  violence  of  the  fever;  if 
the  heat  and  ftrength  of  the  pulfe  require  it,  the  bleeding  may  be  ad 
deliquium,  in  order  to  which  the  patient  may  ftand  up  during  the 
difcharge  of  the  blood,  affiftants  being  ready  to  fupport  him  when 
the  fainting  comes  on  :  though  fuch  free  bleeding  will  not  often  be 
required.  Bleeding  under  the  tongue  hardly  ever  feems  neceffary  ;  a 
few  leeches  fet  on  the  external  fauces,  would  be  far  more  ufeful ;  the 
ligature  ufed  about  the  neck,  by  retarding  the  circulation  above  it,  may 
be  as  prejudicial  as  the  (mall  difcharge  of  blood  therefrom  is  ufeful. 

According  to  the  feverity  of  the  lymptoms,  let  blifters  be  applied 
to  the  back  and  behind  the  ears:  thefe  latter  may  be  larger  or  lefs, 
that  they  may  extend  down  the  fide  of  the  neck,  and  in  fome  degree 
round  it.  For  the  encouragement  of  the  humours  outwardly,  Sir 
John  Pringle,  befides  the  application  of  a  blifter  on  the  back,  com¬ 
mends  another  to  be,  laid  acrofs  the  throat.  The  application  of  blif¬ 
ters  need  not  take  place  until  after  a  free  bleeding,  and  the  operation 
of  at  leaft  one  brifk  purge  ;  after  which,  or  during  it’s  operation, 
apply  a  blifter  to  the  back,  and  the  next  day  apply  another  on  the 
throat  :  thus  a  more  ufeful  effed  is  obferved  to  follow  than  if  both 
had  been  applied  t<  gether.  Keep  them  running  until  the  diforder  is 
overcome,  elfe  as  the  parts  heal,  the  inflammation  will  be  apt  to  return. 
As  foon  as  the  patient  is  bled,  let  a  brilk  but  cooling  purge  be  given. 

1  he  medicine  mod  to  be  depended  upon,  when  the  putrid  fymp- 
toms  run  high,  is  the  Peruvian  bark,  which  fhould  be  admimfterejf 
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in  fubftance,  if  the  patient’s  ftomach  will  bear  it :  otherwife,  an 
ounce  of  bark  grofsly  powdered,  with  two  drams  of  Virginian  fnake- 
root*  may  be  boiled  in  a  pint  and  a  half  of  water,  to  half  a  pint  • 
to  which  may  be  added  a  tea-fp.oonful  of  the  elixir  of  vitriol :  and  a 
common  tea-cupful  of  this  may  be  taken  every  three  or  four  hours 
The  bark  may  be  alfo  given  with  red  wine,  if  the  ftate  of  the  pulfe 
does  not  forbid.  A  cataplafm  of  the  bark  and  chamolile  flowers 
boiled  in  vinegar,  with  the  addition  of  a  dram  and  a  half  or  two 
drams  of  camphor,  laid  acrofs  the  throat,  and  renewed  every  four 
hours,  will  contribute  much  to  relax  and  foften  the  glands  of  the 
neck,  and  exhale  an  antifeptic  vapour,  which  will  be  drawn  in  by 
the  mouth  at  every  infpiration,  and  alfo  abforbed  frc*n  it.  In  cafes 
lefs  urgent,  flannels  dipped  in  fpirit  of  wine  camphorated  and  fliarp 
vinegar,  mixed  in  equal  parts,  may  be  applied  to  the  neck,  inftead 
of  this  cataplafm.  A  pedilave  made  with  the  bark  and  chamomile 
flowers,  boiled  in  vinegar  and  water,  may  be  ufed  three  or  four  times 
a  day  ;  or  flannels  wrung  out  of  this  decodion  may  be  applied  to  the 
patient’s  limbs.  Fixed  air,  adminiftered  by  the  mouth,  or  by  way 
of  clyfter,  is  a  very  important  and  ufeful  medicine  in  this  diforder. 

If  great  weaknefs  and  dejeftion  of  fpirits,  or  night  fweats,  and 
other  fymptoms  of  a  confumption  remain  after  this  difeafe,  the 
patient  fhould  continue  the  ufe  of  the  Peruvian  bark,  with  the  elixir 
of  vitriol,  and  take  frequently  a  glafs  of  generous  wine.  Thefe,-  to¬ 
gether  with  a  milk  diet,  and  riding  on  horfe-back,  are  the  moft  likely 
means  for  recovering  his  ftrength. 

QUIRITES,  an  appellation  given  to  the  people  of  Rome,  chiefly 
the  common  citizens,  as  diftinguifhed  from  the  foldiery. 

QUIRK,  in  building,  a  piece  of  ground  taken  out  of  any  regular 
ground- plot,  or  floor :  thus,  if  the  ground-plot  were  oblong  or  fquare, 
a  piece  taken  out  of  a  corner,  to  make  a  court  or  yard.  See.  is  called  a 
quirk. 

QUIT-RENT,  q.  d.  quiet  rent ,  a  certain  fmall  rent,  payable 
yearly,  by  the  tenants  of  moft  manors,  in  token  of  fubjedion  ;  upon 
the  payment  whereof,  they  are  quiet,  and  free.  It  includes  both 
rents  of  affife  and  chief  rents .  In  fome  ancient  records  it  is  writ¬ 
ten  white  rent,  becaufe  paid  in  filver ;  to  diftinguifh  it  from  rent-corn 
rent- pepper.  See. 

QUO  jure,  in  law,  a  writ  that  lies  for  him  who  has  lands, 
wherein  another  challengeth  common  of  pafture  time  out  of  mind* 
whereby  the  party  is  compelled  to  fhew  by  what  right  he  challenges 
this  privilege. 

Quo  minus  is  a  writ  which  lies  for  the  king’s  farmer  or  debtor  in 
the  court  of  exchequer,  againft  him  to  whom  he  felleth  any  thing  by 
way  of  bargain,  touching  his  farm,  or  againft  whom  he  hath  any 
caufe  of  perfonal  adtion.  It  is  alfo  a  writ  that  lies  for  him  who  has 
a  grant  of  houfe-bote  in  another  man’s  wood,  againft  the  grantor 
making  fuch  wafte,  as  that  the  grantee  cannot  enjoy  his  grant. 

Quo  warranto,  a  writ  that  lies  againft  him  who  ufurps  any  fran- 
chife,  or  liberty,  againft  the  kingi  as  to  have  waif,  ftray,  fair  mar¬ 
ket,  court  baron,  leet,  or  fuch-like,  without  good  title.  It  alfo  lies 
for  mif-ufer  or  non-ufer  of  privileges  granted. 

OUOIL,  in  fea- language,  denotes  when  a  cable  is  laid  round  in 
a  ring,  one  turn  over  another,  on  the  deck  of  a  fhip,  fo  that  it  may 
the  more  eafily  be  flowed  out  of  the  way,  and  alfo  run  out  free  and 
fmooth,  without  twiftings  or  doublings 
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QUOIN,  coin,  on  board  a  fhip,  is  a  wedge  fattened  on  the 


deck,  clofe  to  the  breech  of  the  carriage  of  a  gun,  to  keep  it  firm  up 
to  the  fhip’s  fide,  and  prevent  it’s  rolling.-  v 

Quoins  are  alfo  wedges  of  different  fizes,  and  tapering  towards 
the  end,  made  of  wood,  and  ufed  by  printers  for  fattening  the  pages 
in  a  chafe,  when  they  lock  up  a  form  for  the  prefs. 

Quoins,  in  architedure,  denote  the  corners  of  brick  or  ftone- 
walls.  It  particularly  denotes  the  ftones  in  the  corners  of  brick- 
buildings.  When  they  ftand  out  beyond  the  brick-work,  their  edges 
being  chamfered  off,  they  are  called  rullic  quoins. 

QUOITS,  a  kind  of  exercife,  known  among  the  ancients  under 
the  name  of  difeus. 

QUORUM,  in  law,  is  one  or  more  juftices  of  the  peace  without 
whom  the  reft  of  the  juftices  in  fome  cafes  cannot  proceed.  It  is 
thus  called  from  the  words  in  the  commiffion,  namely,  quorum  A.  B. 
ununi  ej]i  volumus.  Where  any  commiffion  is  directed  to  feven 
perfons,  or  to  any  three  of  them,  whereof  A.  B.  and  C.  D.  are  to 
be  two;  in  this  cafe  they  are  faid  to  be  of  the  quorum,  becaufe  the 
reft  cannot  proceed  without  them  ;  fo  a  juftice  ot  the  peace  and  quo¬ 
rum  is  one,  without  whom  the  juftices  in  fome  cafes  cannot  proceed. 

QUOTATION,  in  literature,  a  citation  or  paffage  exprefsly 
rehearfed  or  taken  from  any  author ;  which  is  ufually  diftinguifhed 
by  one  or  two  inverted  commas,  (*)  (“j,  and  is-inclofed  by  (’)  (”}. 

Quoting  by  book,  and  chapter  or  fedion,  ought  only  to  obtain 
where  the  whole  chapter  or  fedion  is  exprefsly  on  the  fubjed :  on 
other  occafions  quoting  by  page  is  more  commodious,  except  where 
there  are  different  editions  of  an  author,  as  in  the  claffics,  &c.  unlefs 
the  edition  be  alfo  fpecified. 

According  to  Bp.  Kidder,  M.  Lellere,  Mr.  Sykes,  &c.  that  ttfual 
form  of  quotation  among  the  evangel ifts,  “  That  it  might  be  fulfilled 
which  was  fpoken  by  the  prophets,”  according  to  thefe  authors,  means 
no  more  than  an  accommodation  of  the  prophet’s  words  to  the  cafe 
in  hand. 

QUOTIDIAN  Fever,  febris  quotidiana,  in  medicine,  an  inter¬ 
mitting  fever  or  ague,  which  feizes  and  terminates  every  day,  with  a 
fubfequent  intermiffion  for  the  fpace  of  fome  hours.  See  Ague. 

For  the  method  of  cure,  feveral  authors  prefer  a  regular  pradice, 
by  inciding  the  tough  matter  in  the  primte  vias,  with  tartarum  vitri- 
olatum,  and  the  like,  then  giving  a  gentle  emetic  ;  after  this,  gentle 
diaphoretics  and  diluents,  fuch  as  all  warm  and  weak  liquors ;  and 
afterwards  ftrengthening  the  ftomach  and  bowels  by  bitters  and  fiib- 
aftringents,  among  which  the  bark  has  it’s  place,  though  in  fmaller 
quantities  than  when  trufted  to  alone  in  the  ufual  wav. 
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A  liquid  confonant,  being  the  17th  letter  of  our  al¬ 
phabet.  It’s  found  is  formed  by  a  guttural  extrufion 
of  the  breath,  vibrated  through  the  mouth  with  a  fort 
of  quivering  motion  ot  the  tongue  drawn  from  the 
teeth,  and  canulated,  with  the  tip  a  little  elevated  to¬ 
wards  the  palate.  It  is  called  a  canine  letter,  as  the 
pronunciation  thereof  refembles  the  fnarlirtg  of  a  cur. 

In  Greek  words,  it  is  frequently  afpirated  with  an  h  after  it,  as  in 
Vhapfdy,  rhetoric ,  &c.  otherwife  it  is  always  followed  by  a  vowel  at 
the  beginning  of  words  and  fyllables. 

In  the  notes  of  the  ancients,  R.  or  RO.  ftgnified  Roma;  R.  C.  Ro- 
inana  civil  as  \  R.  Ci.  C.  rei  gercnda  caufa ;  R.  F.  E.  D.  re  die  fac¬ 
tum  Cif  didlurn  ;  R.  G.  F.  rcgis  jihus ;  R.  P.  res  publica,  or  Romani 
principes-,  and  R.  R.  R.  F.F.  F.  res  Romana  ruet  ferro, fame,  fiamma. 

Ufed  as  a  numeral,  R  anciently  Hood  for  80,  and  with  a  dalh  over 
it,  thu.>  r,  for  8o,eoo  ;  but  the  Greek  r,  or  p,  fignified  xoo. 

In  the  preferiptions of  phyficians,^  or  R  Hands  for  recipe,  i.  e.  take. 

R ABATE,  in  falconry,  is  laid  of  a  hawk,  when,  by  the  motion  of 
-the  hand ,  lure,  &c.  lhe  leaves  off  purfuiug  her  prey  or  quarry. 

RABBET,  cuniculus,  in  zoology,  a  well  known  animal  of  the  lepus, 
©t  hare  kind,  with  a  very  fhort  tail. 

The  female  or  doe  rabb.t  goes  with  young  thirty  days,  and  then  fhe 
kindles;  and  if  fhe  fake  not  buck  prefently  fhe  lofes  her  month,  or  at 
lead  a  fortnight,  and  oftet^ kills  her  young  and  eats  them. 

In  England  rabbets  begot  to  breed  at  a  year  old,  but  in  fome  places 
much  former  ,  and  they  continue  breeding  very  fall  from  the  time 
when  they  begin,  four,  five,  fix,  or  Even  times  a  year  being  com¬ 
mon  with  them.  They  have  ufually  from  four  to  feven  in  a  litter, 
and  hence  it  is,  that  a  fmall  number  at  firft  will  foon  Hock  a  whole 
warren,  if  left  to  breed  a  little  while  undifturbed.  The  does  cannot 
fuckle  their  young  till  they  have  been  at  buck  again  :  this  therefore  is 
to  be  done  prefently,  elfc  there  is  a  fortnight  loll  of  the  time  for  the 
next  brood,  and  the  prelent  brood  alfo  probably  loft.  When  the  buck 
goes  to  the  doe,  he  always,beats  and  ftamps  very  hard  with  his  feet, 
and,  when  he  has  copulated  with  her,  he  falls  backwards,  and  lies  as 
it  were  in  a  trance  ;  in  this  ftate  it  iseafy  to  take  him,  but  he  foon  re¬ 
covers  from  it.  ' 

*  The  buck  rabbets,  like  our  boar  cats,  will  kill  the  young  ones,  if 
they  can  get  at  them  ;  and  the  does  in  the  warrens  prevent  this,  by 
covermg'their  Hocks,  or  nefts,  with  gravel  or  earth,  which  they  clofe 
fo  artificially  up  with  the  hinder  part  of  their  bodies,  that  it  is  hard 
to  find  them  out.  They  never  fuckle  the  young  ones  at  any  other 
time  than  early  in  the  morning,  and  late  at  night,  and  always,  for 
eight  or  ten  days,  clofe  up  the  hole  at  the  mouth  of  the  nelt,  in  this 
careful  manner,  when  they  go  out.  After  this,  they  begin  to  leave 
a  fmall  opening,  which  they  mcreafe  by  degrees,  till  at  length,  when 
they  are  about  three  weeks  old,  the  month  of  the  hole  is  left  wholly 
open,  that  they  may  go  out :  for  they  are  grown  big  enough  to  take 

care  of  themfelVes,  and  to  feed  on.  grafs. 

People  who  keep  rabbets  tame  for  profit,  breed  them  in  hutches, 
but  thefe  mult  be  kept  very  neat  and  clean,  otherwife  they  will  be 
always  lubjeCt  to  difeafes.  Cafe  mull  be  taken  alfo  to  keep  the 
bucks  and  does  apart  till  the  latter  have  juft  kindled,  then  they  are  to 
be  turned  to  the  bucks  again,  and  to  remain  with  them  till  they  ihun 

and  run  from  them.  . 

The  general  diredtion  for  the  choofing  of  tame  rabbets  is,  to  pick 
the  largdl  and  lalreft ;  but  the  breeder  ftiould  remember,  that  the 
fkins  ot  tire  filver-haircd  ones  fell  better  than  any  other.  The  food  of 
the  tame  rabbets  may  be  colewort  and  cabbage-leaves’,  carrots,  parf- 
reps,  apple-rinds,1  green  corn,  and  vetches,  in  the  time  of  the  ye^r  ; 
alfo  vine4eaves,  grafs,  iruit,  oars,  and  oatmeal,  milk-tnilfles,  fovv- 
tluftles,  and  the  like  ;  but  with  thefe  moilt  foods  they  muff  always 
have  a  proportionable  quantity  of  the  dry  foods,  as  hay,  bread, 
oats,  bran,  and  the  like,  otherwife  tfiey  will  grow  pot-bellied,  and 
die.  Bran  and  grains  mixed  together  have  been  alfo  found  to  be  very 
good  food.  In  winter  they  will  eat  hay,  oats,  and  chalk  and  thefe 
may  be  given  them  three  fyfies  a  day  ;  and  when  they  eat  g-een  things, 
it  ttiiift  be  obferved  that  they  are  not  to  drink  at  all,  for  it  throws  them 
into  a  dropfy.  At  all  other  times  a  very  little  drink  ferves  their  turn, 
but  that  mini  always  be  frefh.  When  any  green  herbs  or  grals  are 
cur  for  thevr  food,  care  muft  be  taken  that  there  is  no  hemlock  among 
it,  for  though  they  will  eat  this  greedily  among  other  things,  when 
offered  to  them,  yet  if  is  Hidden  poifon  to  them. 

Rabbets  are  fubjefit  to  two  principal  infirmities,  r  irft,  the  rot,  which 
is  often  caufed  by  the  giving  them  too  large  a  quantity  of  greens,  or 
from  the  giving  them  frefh  gathered,  with  the  dew  or  rain  hanging  in 
'tirops  upon  them.  It  is  over  moilture  that  always  caufes  this  dtleafe  ; 
the  greens  therefore  are  always  to  be  given  dry,  and  a  fuffictent  quan¬ 
tity  of  bay,  or  other  dry  food,  intermixed  with  them,  to  take  up  the 
abundant  moilture  of  their  juices.  On  this  account,  the  very  bed 
food  that  can  be  given  them,  is  the  fhortert  and  fweeteft  hay  Tat  can 
be  got,  of  which  one  load  will  ferve  «oo  couples  a  year  ;  and  out  ol 
this  flock,  200  more  maybe  eaten  in  the  family,  -200  fold  to  the  mar¬ 
kets,  and  a  fufficient  number  kept  in  cale  of  accidents. 

The  other  general  dtleafe  of  thefe  creatures  is  a  fort  of  trudnels. 
this  may  be  known  by  their  wallowing  and  tumbling  about  with  their 
heels  upwards,  and  hopping  in  an  odd  manner  into,  the*  boxes.  Cm 
diftemper  is  fuppofed  to  be  owing  to  the  ranknefs  of  that  feer  , 
and  the  general  cure  is  the  keeping  them  low,  and  giving  them  the 

prickly  herb,  called  tare-thiftle,  to  ear.  .  ,  ,  », 

P  The  general  computation  ot  males  and  females  is,  that  one  buc 
rabbet  will  ferve  for  nine  does  ;  and  fome  allow  ten  to  one  buck,  but 
thofe  who  go  beyond  this  always  fuller  for  it  in  the  breed. 

'  The' wild  rabbets  are  to  be  taken  either  by  fmall  ctir  dogs,  cr  by 
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fpaniels  bred  up  to  the  fport;  and  the  place  of  hunting  thofe  wht> 
draggle  from  their  burrows  is  under  clofe  hedges,  or  bullies,  or 
among  corn-fields  and  frefh  paftures.  The  owners  ufe  to  courfe 
them  with  fmall  greyhounds;  and  though  they  are  feldom  killed  this 
way,  yet  they  are  driven  back  to  their  burrow's,  and  are  prevented 
from  being  a  prey  to  others.  The  common  method  is  by  nets,  called 
purle  nets,  and  ferrets.  The  ferret  is  fent  into  a  hole  to  force  them 
out,  and  the  purfe  net,  being  fpread  over  the  hole,  takes  them  as  they 
come  out.  The  ferret’s  mouth  muft  be  muffled,  and  then  the  rabbet  gets 
no  harm.  For  the  more  certain  taking  of  them,  it  may  not  be  im¬ 
proper  to  pitch  up  a  hay  net  or  two,  at  a  fmall  diftance  from  the  bur¬ 
rows  that  are  intended  to  be  hunted:  thus  very  few  of  the  number  that 
are  attempted  will  efcape. 

Some,  who  have  not  ferrets,  fmoke  the  rabbets  out  of  their  holes 
with  burning  brimftone  and  orpiment.  This  certainly  brings  them 
out  into  the  nets,  but  then  it  is  a  very  troublefome  and  offenfive  me¬ 
thod,  and  is  very  detrimental  to  the  place,  as  no  rabbet  will,  for  a 
long  time  afterwards,  come  near  the  burrows  which  have  been  fumed 
with  thefe  (linking  ingredients. 

Rabbet,  in  fh ip-building.  When  a  plank  is  to  be  faftened  to 
any  piece  of  timber,  fuch  as  the  ftern  or  poll,  there  is  fo  much  wood 
cut  out  of  the  piece  as  the  plank  is  thick,  which  is  called  ihe  rabbet ; 
and  when  the  plank  is  let  into  this  rabbet  it  will  be  even  with  the  out- 
fide  of  the  piece,  as  at  the  after  end  of  the  keel,  and  lower  end  of  the 
Hern  poll. 

RABBI,  or  Rabbin,  mafer,  a  dodlor  of  the  Jewifh  law. 

When  a  perfon  had  gone  through  the  fchools,  and  was  thought 
worthy  of  this  degree,  he  was  placed  in  a  chair  raifed  above  the  com¬ 
pany  ;  and  then  were  delivered  to  him  a  key  and  a  table-book ;  the 
key  as  a  fymbol  of  the  authority  conferred  on  him  to  communicate 
the  knowlege  he  had  acquired,  which  key  he  wore  as  a  badge  of  ho¬ 
nour,  and  when  he  died,  it  was  buried  with  him;  and  the  table-book 
was  a  fymbol  of  his  diligence  in  his  (Indies,  and  defire  of  farther  im¬ 
provement.  To  thel'e  ceremonies  w  ere  added  the  impofttion  of  hands 
by  the  delegates  of  the  fanhedrim,  and  the  proclamation  of  this 
title. 

Among  the  modern  Jews,  for  near  yoo  years  pad,  the  learned 
men  retain  no  other  title  than  that  of  rabbi,  or  rabbins:  they  have 
great  refpedl  paid  them,  have  the  firft  places  or  feats  in  their  fynago- 
gttes,  determine  all  matters  of  controverfy,  and  frequently  pronounce- 
upon  civil  affairs:  they  have  even  a  power  to  excommunicate  the 
difobedient. 

RABB1NIST,  fignifies  a  Jewifh  doftor  who  adheres  to  the  tra¬ 
ditions  of  his  fathers;  not  (imply  a  rabbin,  or  doctor;  for  the  Ca~ 
rentes ,  who  oppofe  thofe  traditions,  have  their  rabbins  as  well  as  the 
other  Jew’s. 

RACOURCY,  in  heraldry,  fignifies  the  fame  as  coupe,  that  is, 
cutoff,  or  fhortened. 

RACE,  in  general,’ fignifies  running  with  others,  in  order  to  ob¬ 
tain  a  prize,  either  on  foot,  or  by  riding  on  horfebaclc,  in  chariots,  &x\ 

Race,  in  genealogy,  a  lineage,  or  extraction,  continued  from  fa¬ 
ther  to  fon.  The  French  reckoned  their  kings  by  races. 

RACING,  the  riding  heats  for  a  plate  or  other  premium. 

Horfe -races  wtre  a  fptcics  of  umufement  known  in  England  in 
very  early  times.  Fitz-Stephen,  who  wrote  in  the  days  ot  Henry 
II.  records  the  great  delight  which  the  citizens  ot  London  took  in 
the  diverfion.  °  Jarvis  Markham,  who  wrote  on  the  management  of 
horfes  in  1599,  mentions  running  horfes;  but  at  this  time  there  were 
only  private  matches  made  between  gentlemen,  vvho  were  their  own 
jockies,  and  rode  their  own  hories.  However,  in  the  following  reign 
of  James  I.  public  races  were  eftabiifhed:  and  Garterjy,  in  York  ft  lire, 
Crovdon,  near  London;  and  fometitnes  Theobald’s,  near  Enheld- 
chace,  where  the  king  refided,  w'ere  the  courfes  in  which  they  were 
performed.  The  hurfes  at  this  time  were  prepared  for  running  by  the 
difdpline  of  food,  phyfic,  airing,  and  fweats  and  clothing,  which 
compute  the  prefent  fyftem .  The  weight  alfo  which  each  horfe  was 
to  carry  was  rigidly  adjufted;  the  ufual  weight  of  the  nders  being 
Hated  at  ten  Hones.,  w  ho  were  put  into  fcalcs,  and  weighed  before 

Racine-  was  much  encouraged  by  Charles  II.  after  the  reftorat ion; 
he  gave  public  rewards  and  prizes,  and  appointed  races  for  his  own 
amnfement  at  Datchet  Mead,,  when  he  refided  at  Windfor.  But  the 
molt  diftinguilhed  fpot  for  thefe  exercifes  was  Newmarket,  which 
was  at  firft  frequented  for  the  purpofe  ot  hunting,  and  teems  not  to  have 
been  de (lined  to  be  a  horfe-courfe  till  fome  time  before  the  troubles  ol 
the  reign  of  Charles  I .  when  the  races  were  discontinued;  but  they 
were  revived  foon  after  the  Reftoration ;  w  hen  the  king  attended  m 
perfon,  eftabiifhed  a  houfc  for  his  accommodation,  kept  and  entered 
horfes  in  his  own  name,  and  at  length  gave  the  fum  of  an  hundred 
guineas  for  a  prize,  in  lieu. of  the  lilver  bowl. 

RACK,  an  engine  of  torture,  furniihed  with  pulhes,  cords,  cX'C. 
for  extorting  conlellions  from  criminals.  It  was occasionally  tiled  as 
an  engine  of  Hate,,  not  of  law,  more  than  once  in  the  reign  of  queen 
Elizabeth.  But  when  upon  the  afl'aflination  ot  V illiers,  duke  of  Buck¬ 
ingham,  bv  Felton,  it  was  propoled  in  the  privy  council  to  put  the 
aflallin  to 'the  rack,  in  order  to  difeoyer  his  accomplices ;  the  judges, 
being  confulted,  declared  unanimoufly,  to  their  own  honour,  and  fhe 
honour  of  the  Englilh  law,  that  no  fitch  proceeding  was  allowable  by 
the  laws  of  England.  The  uncertainty  ot  this  pumfbnunt,  as  a  tell: 
and  criterion  of  truth,  was  long  ago  very  elegantly  pointed  w .  by 
'Fully  (pro  Si.Ua,  28),  though  he  lived  in  a  ftate  wherein  it  was  ufual 

to  torture  flaves,  in  order  to.-turniili  evidence. 

Rack,  a  pace  wherein  a  horfe  neither  trots  nor  ambles,  bt£ 
(hulllcs,  a,  it  were,  between  both.  The  ra*i«  fm  is  ■»>«* 
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the  fame  as  the  amble  ;  only  that  it  is  a  fwifter  time,  and  a  Ihorter 
tread. 

Rack  is  alfo  a  wooden  frame,  to  hold  hay  or  fodder  for  cattle. 

To  rack  wines,  See.  is  to  draw  them  from  off  their  lees,  after 
their  having  Hood  long  enough  to  clear  and  fettle. 

Rack-wi/,  is  the  full  yearly  value  of  land  let  by  leafe,  payable 
by  tenant  for  life  or  years,  Ac. 

RACKET,  a  kind  of  bat  for  ftriking  the  ball  at  tennis  ;  confift- 
ing  ufually  of  a  lattice,  or  net-work,  of  cat-gut,  (trained  very  tight 
Over  a  circle  of  wood,  with  a  handle  or  fhaft  of  a  moderate  length. 

RACKOON,  coati,  in  zoology,  an  American  quadruped  of  the 
fhape  of  a  beaver,  only  fomewhat  fmaller,  and  with  hair  like  that  of 
a  fox,  it’s  head  too  refembles  that  of  a  fox,  only  that  the  ears  are 
fhorter,  roundifh,  and  naked;  it’s  tail  is  longer  than  it’s  body, and  not 
unlike  thatofa  cat,  with  annular  ftreaks  of  different  colours.  It  feeds 
on  vegetables,  but  is  alfo  very  fond  of  eggs,  fweet  things,  and  ftrong 
liquors,  and  will  get  exceedingly  drunk  :  at  low  water  it  feeds  much 
on  oylfers,  watching  their  opening,  and  with  it’s  paw  fnatching  out 
the  fifh,  but  is  fometimes  caught  in  the  {hell.  See  Plate  73,  fig.  52. 

RAD1AL1S,  or  Radialus,  in  anatomy,  the  name  of  two  muf- 
cles  of  the  arm  ;  one  of  which,  called  radialis  internus,  is  one  of  the 
three  flexor  mufcles  of  the  carpus,  or  hand,  which  riling  from  the 
internal  condyle  of  the  humerus,  is  inferted  into  the  bone  of  the 
carpus,  next  the  thumb  ;  and  the  other,  called  radialis  extemus,  is 
one  of  the  three  extenfor  mufcles  of  the  hand,  which  arifing  from 
the  external  condyle  of  the  humerus,  is  inferted  into  the  firft  me¬ 
tacarpal  bone.  See  the  articles  Flexor  and  Extensor. 

RADIANT  point,  or  Radiating  point,  is  any  point  of  a  vifible 
objeCt,  whence  rays  proceed. 

RADIATED  flowers,  in  botany,  are  fuch  as  have  feveral  femi- 
florets  let  round  a  dilk,  fo  as  to  refemble  a  radiant  ftar;  fuch  are 
daifies,  chamomile  flowers, fun-flowers,  &c.  See  Plate 4.5,  Clafs  XIV. 

The  term  radiated  is  alfo  ufed  with  refpedt  to  one  of  the  ancient 
crowns. 

RADICAL,  radicalis,  in  phyfic,  &c.  fomething  ferving  as  a  ba- 
fis  or  foundation  ;  or  which,  like  a  root,  is  the  fource  or  principle 
■whence  any  thing  airifes. 

Radical  numbers,  numcri  radicales,  in  the  Italian  mufic,  are  2, 
3,  4,  3,  6,  7,  8,  9,,  and  fometimes  10,  which  are  often  met  with  in 
mulical  compositions,  to  denote  the  accords  of  the  thorough  baffes : 

2  llano's  for  the  fecond  and  it’s  duplicates  ;  3  for  the  third  ;  4  for 
the  fourth,  Ac. 

RADICATION,  the  aft  of  taking  root,  or  (hooting  out  roots. 

RADICLE,  radicula,  a  diminutive  of  radix,  little  root. 

RADIOMETER,  the  fame  with  Jacob’s  fluff.  See  Fore-staff. 

RADISH,  raphanus,  in  botany,  a  genus  of  the  tetr adynamia  clafs, 
the  flower  of  which  confiftsof  four  leaves  difpofed  in  the  form  of  a 
crofs  ;~it’s  fruit  is  a  pod,  containing  feveral  roundifh  and  fmooth 
feeds.  The  fmall-topped  is  the  kind,  the  feed  of  which  is  moll 
faved,  and  which  is  mod  valued  about  London,  becaufe  it  does  not 
take  up  much  room.  They  are  fown  at  various  feafons,  but  the 
earlieft  is  generally  at  the  latter  end  of  October  ;  if  thefe  are  not 
deflroyed  by  frofls-,  they  become  fit  to  eat  in  March. 

Radijhes  are  opening,  attenuating,  and  antifcorbutic,  and  are 
much  eaten  in  the  fpring;  but  afford  little  nourifhment,  and  are 
very  windy.  They  provoke  urine,  and  are  good  for  the  done  and 
gravel.  They  are  but  feldom  ufed  in  the  {hops.  The  parts  ufeful 
in  medicine  are  the  root  and  feeds,  which  have  been  employed  in 
■wading  and  expelling  the  done  ;  in  provoking  urine  and  the  men- 
fes  ;  and  in  opening  obflru&ions  of  the  liver  and  fpleen. 

Radish,  horje,  a  fpecies  of  scurvy-grass.  Horje  radijh  is  t 
propagated  by  cuttings  dr  buds  from  the  fides  of  the  old  roots.  The 
bell  feafon  for  this  work  is  in  OHober  or  February  ;  the  former  for 
dfy  lands,  the  latter  for  moifl  ;  and  the  ground  (hould  be  trenched 
at  lead  two  fpits  deep,  or  more  if  it  wall  allow  of  it.  In  medicine, 
horfe-radifh  is  moderately  dimulating,  aperient,  and  antifeptic  :  it 
fenfibly  promotes  perfpiration,  urine,  and  the  expedtoration  of  vifeid 
phlegm,  and  excites  appetite  when  the  domach  is  relaxed,  without 
being  fo  liable  to  produce,  immoderate  heat,  or  inflammatory  fymp- 
toms,  as  the  dimulants  of  the  aromatic  kind.  It  is  principally  ufed 
in  paralytic  and  rheumatic  complaints,  in  (curvies  and  fcorbutic  im¬ 
purities  of  the  humours,  in  cachectic  dil’orders,  and  indroplies,  par¬ 
ticularly  in  thofc  which  follow  intermitting  fevers,  In  confiderable 
quantities,  it  promotes  vomiting. 

RADIUS,  Ray,  in  geometry,  the  femidiameter  of  a  circle  ;  or 
a  tight  line  drawn  from  the  center  to  the  circumference. 

Radius,  in  the  higher  geometry.  Radius  of  the  evoluta,  Ra¬ 
dius  curvcdinis,  or  Radius  ofculi,  called  alfo  the  radius  of  concavity 
and  the  radius  of  curvature,  is  the  right  line  CM,  ( Plate  'll, fig. 
12,)  representing  a  thread,  by  whofe  evolution  from  off  the  curve 
B  C,  whereon  it  was  wound,  the  curve  A  Mot  is  formed:  or  it  is 
the  radius  of  a  circle  that  has  the  fame  curvature  in  a  given  point 
of  the  curve,  with  that  of  the  curve  in  that  point.  See  the  articles 
Curvature  and  Evolute. 

Radius  alio  lignifies  a  itaff,  or  beam.  In  anatomy,  radius  is  a 
long  llcnder  bone  of  the  fore-arm,  delcending  along  with  the  ulna 
from  the  elbow  to  the  wrid  ;  called  alfo  focite  minus,  the  leffer  fiocil. 
See  Plate  147,  fig-  3»  7>  7-  fig •  7>  N°  9-  This  bone  is  termed 

radius,  from  the  refcmblance  it  bears  to  the  fpoke  of  a  wheel.  It’s 
upper  extremity  is  formed  into  a  fmall  circular  head,  which  is  hol¬ 
lowed  for  an  articulation  by  arthrodia,  with  the  tubercle  of  the  os 
humeri  at  the  (ide  of  the  trochela  ;  and  the  half  of  the  round  circum¬ 
ference  of  the  head,  next  to  the  ulna,  is  fmooth,  to  be  received  into 
the  femilunated  cavity  of  that  bone.  The  lover  extremity  of  the 
radius  is  much  larger  than  the  fuperior ;  it  is  flattened  before,  and 
grooved  backwards  by  the  tendons  of  the  mufcles.  The  extremity 
of  the  radius  is  hollowed  for  the  reception  of  the  bones  of  the  wrid. 
The  reafon  why  the  fibres  of  the  interolfcus  ligament  run  obliquely 
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upwards  from  the  ulna  to  the  radius,  is,  fhat  as  this  lad  is  very 
(lightly  articulated  to  the  os  humeri,  in  a  fall  the  force  of  it  would 
be  communicated  to  it’s  upper  extremity,  and  eafily  diflecate  it  if 
this  ligament  was  not  to  takeoff  the  force  of  the  fall. 

The  radius  has  four.proper  mufcles,  befides  the  biceps,  common 
to  it  and  the  ulna  ;  the  proper  are  two  pronators,  and  two  fupinators. 

RAFFLING,  a  fort  of  game  with  three  dice,  wherein  he  who 
throw's  the  greated  pair,  or  pair  royal,  in  three  cads,  wins  the  prize 
or  dake. 

The  word  probably  comes  from  the  bafe  Latin,  riefiare,  to  rifle, 

plunder,  take  all  away. 

The  raffle  is  properly  the  doublet  or  triplet :  a  raffle  of  aces,  or 
duces,  carries  it  againft  mere  points. 

Raffling  is  alfo  ufed  when  a  company  of  perfons  club  to  the 
purchafe  o{  a  commodity  ;  and  he  that  throws  the  highed  on  three 
dice  takes  it. 

RAFT,  a  fort  of  float  formed  by  an  affemblage  of  various  planks 
or  pieces  of  timber,  fadened  together  fide  by  fide,  fo  as  to  be  con¬ 
veyed  more  commodioufly  to  any  lhort  diflance  in  a  harbour  or  road, 
than  if  they  were  feparate. 

RATT-port,  in  a  (hip,  a  fquare  hole  cut  through  the  buttocks  of 
fome  (hips,  immediately  under  the  counter,  to  receive  the  planks  or 
pieces  of  timber  which  are  brought  to  lade  her  for  tranfportion  ; 
and  which,  on  account  of  their  great  length,  could  not  be  received 
aboard  otherwife. 

RAFTERS,  in  building,  are  pieces  of  timber,  w'hich,  Handing 
by  pairs  on  the  reafon-piece,  or  raifing-piece,  meet  in  an  angle  at 
the  top,  and  form  the  roof  of  a  building.  It  is  a  rule  in  architec¬ 
ture,  that  no  rafters  lhould  fland  farther  than  twelve  inches  from 
one  another.  « 

For  the  fizes  or  fcantlings  of  rafters,  it  is  provided  by  adt  of  par¬ 
liament,  that  principal  rafters  from  12  feet  6  inches  to  14  feet  6 
inches  long,  be  5  inches  broad  atop,  and  8  at  the  bottom,  and  6 
inches  thick.  Thofe  from  14,6  to  18,  6  long,  to  be  9  inches  broad 
at  the  foot,  7  atop,  and  7  thick.  And  tjrofe  from  18,  6  to  21,  6, 
to  be  ten  inches  broad  at  the  foot,  8  atop,  and  8  thick: 

Single  rafters,  6  feet  6  inches  long,  to  be  4  and  3  inches  in  their 
fquare.  Thofe  8  feet  long  mud  be  4±  and  3!  inches  fquare. 

RAG,  or  Rake,  denotes  a  company  or  herd  of  young  colts. 

Rag -ftone,  a  kind  of  greyifh  {tone,  w'hich  artificers  ufe  for  fetting 
an  edge  upon  knives,  chiffels,  and  other  tools. 

RAGGED  hawk,  is  a  hawk  that  hath  it’s  feathers  broken. 

RAGOUT,  or  Ragoo,  a  fauce,  or  feafoning,  intended  to  roufc 
or  recover  the  appetite  when  languiflfing,  or  lqfi.  It  is  alfo  ufed  for 
any  high-feafoned  difh,  prepared  of  flefli,  fifh,  greens,  or;the  like, 
by  (tewing  them  with  the  addition  of  bacon,  fait,  pepper,,  cloves, 
and  the  like  high-flavoured  ingredients.  We  have  ragoos  of  beef, 
of  cray-fi{h,  of  giblets,  of  afparagus,  of  endive,  of  cocks-combs,  of 
gammon,  of  celery,  &c. 

RAGULED,  or  ragged,  in  heraldry,  is  applied  to  an  ordinary, 
e.  gr.  a  crofs,  whofe  outlines  are  jagged  or  knotted  (Plate 5, fig,  48.) 
He  beareth  fable,  a  crofs  raguled,  or,  by  the  name  o (  Slowuy. 

This  term  is  applied  to  a  crofs  formed  of  the  trunks  of  two  trees 
without  their  branches,  of  which  they  (hew  only  the  flumps.  Ra¬ 
guled  differs  from  indented,  as  the  latter  is  regular,  and  the  former  not. 

RAGWORT,  othonna,  in  botany,  a  genus  of  the  Jyngenrfia  poly- 
gamia  neceffaria  clafs,  and  of  w'hich  there  are  feveral  fpecies,  but  the 
culture  of  the  four  following  will  be  a  fufticient  direction  to  the 
gardener  for  that  of  all  the  reft.  1.  Ragwort,  with  pinnatified 
leaves,  and  narrow  parallel  fegments.  2.  Ragwort,  with  fpear- 
headed,  undivided  leaves.  3.  Ragyvort,  with  roundilh  but  fome¬ 
what  kidney-fhaped  leaves,  dented  at  the  edges,  and  placed  on  foot- 
Halks.  4.  Linear-leaved  ragwort. 

This  plant  is  propagated  by  (owing  the  fCeds  the  end  of  February, 
upon  a  moderate  hot-bed ;  and  when  they  are  large  enough  they 
mufl  be  planted  fingly  in  pots  of  a  moderate  lize,  filled  wuth. com¬ 
port,  confifting  of  rich  black  mould,  coarfe  fand,  pond  mud,  and 
rotted  cow-dung. 

RAJ  A,  denoting  king,  is  an  appellation  given  in  Hindoftan  or  the 
empire  of  the  Mogul,  to  princes  defeended  from  thofe  that  ruled  there 
before  the  conqueft  of  the  Moguls  ;  who  exercife  all  rights  of  fove- 
rcignty,  only  paying  a  tribute  to  the  Great  Mogul,  and  obferving 
the  treaties  by  which  their  ancertors  recognized  his  fuperiority. 

There  are  fome  rajas  who  Hill  retain  a  more  independent  fove- 
reignty  in  the  mountains  :  the  Indians  call  them  rai ;  the  Perfians, 
plurally,  raian :  our  travellers  rajas,  or  ragias.  Thefe  have  under 
their  command  foldiers,  called  rajah-poots,  or  perfons  defeended 
from  Rajahs,  who  are  a  robuft  and  brave  people,  and  who  enter 
into  the  ferviee  of  thofe  who  will  pay  them.  The  Great  Mogul 
has  feveral  of  thefe  rajahs  in  his  ferviee. 

RAIA,  in  ichthyology,  a  genus  of  thofe  amphibious  animals 
which  breathe  by  means  of  gills  and  lungs,  and  which  have  the  rays 
of  their  fins  cartilaginous.  The  body  is  flatted,  the  mouth  is  un¬ 
der  the  head,  and  they  have  five  branchial  apertures  on  each  fide 
the  neck  underneath. 

Of  this  genus  there  are  nine  fpecies,  five  with  (harp  teeth,  and 
four  with  obtufe  teeth  ;  the  principal  are  the  torpedo,  lkate,  fharp- 
nofed  ray,  rough  ray,  {ting-ray,  and  thornback. 

RAIL,  in  architecture,  is  applied  varioufly  ;  particularly  to  thofe 
pieces  of  timber,  which  lie  horizontally  between  the  pannels  of 
wainfeot,  and  over  and  under  them.  The  w'ord  is  alfo  applied  to 
thofe  pieces  of  timber  \yhich  lie  over  and  under  ballusters  in 
balconies,  ftair-cafes.  See.  Alfo,  to  the  pieces  of  timber  that  lie 
horizontally  from  port  to  port  in  fences  with  pales  or  without. 

Rail,  or  IVater-RAiL,  in  ornithology,  ralius  is  a 

bird  of  a  long  (lender  body^with  lhort  concave  wings.  The  bill  is. 
(lender,  (lightly  incurvated,^and  one  inch  three  quarters  long  :  the 
upper  mandible  black,  edged  with  red,  the  lower  orange-coloured: 

the 
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the  irides  red :  the  head,  hind-part  of  the  neck,  rhe  back  and  coverts 
of  the  wings  and  tail  are  black,  edged  with  an  olive  brown.  It  de¬ 
lights  lefs  in  flying  than  in  running,  which  it  does  very  fwiftly  along 
the  edges  of  brooks  covered  with  rufhes.  When  it  runs,  it  every 
now  arjd  then  flirts  up  it’s  tail,  and  in  flying  hangs  down  it’s  legs. 

Rail,  land ,  is  a  migrating  bird,  with  a  (hort,  ftrong,  thick  bill  ; 
always  found  among  corn,  grafs,  broom,  or  furze.  It  leaves  this 
kingdom  before  winter.  1  hey  have  long  legs,  and  a  Angular  note 
refcmbling  the  word  crex,  often  repeated. 

RAILS,  in  a  fliip,  are  narrow  planks,  generally  of  fir,  upon  which 
is  ftuck  a  moulding.  They  are  for  ornament,  and  are  nailed  acrofs 
the  (lem,  above  the  wing-tranfom  and  counters,  Ac.  1'hey  are  like- 
wife  nailed  upon  feveral  planks  along  the  fide  :  one  in  particular  is 
called  the  jheer-rail ,  which  limits  the  height  of  the  fide  from  the 
forecaftle  to  the  quarter-deck,  and  runs  aft  to  the  Item,  and  for¬ 
ward  to  the  cat-head  :  to  this  the  wales  are  nearly  parallel. 

Rails  of  the  head  are  certain  curved  pieces  of  timber,  extending 
from  the  bows  on  each  fide  to  the  continuation  of  the  fhip’s  (lem, 
to  fupport  the  knee  of  the  head,  and  the  ornamental  figure  fixed 
upon  it. 

RAIN,  a  watery  meteor,  which  defeends  from  the  clouds  in  form 
of  drops  of  water. 

/Ja/nisapparently  the  precipitated  vapoursof  watery  clouds:  thus, 
when  various  congeries  of  clouds  are  driven  together  by  the  agitation 
of  the  winds,  they  mix  and  run  into  one  body,  and  by  that  means 
diffolve  and  condcnfeeach  other  into  their  formerfubltanceof  water ; 
alfo  the  coldnefs  of  the  air  is  a  great  means  to  colleft,  compadf,  and 
condenfe  clouds  into  w-ater  ;  which  being  heavier  than  the  air,  mud 
of  neceflity  fall  through  it  in  the  form  we  call  rain.  Now  the  reafon 
why  it  falls  in  drops,  and  not  in  whole  quantities,  as  it  becomes 
condenfed,  is  the  refifiance  of  the  air;  whereby  being  broken  and 
divided  intofmaller  and  fmaller  parts,  the  farther  it  paflfes  through 
the  air,  it  at  laft  arrives  to  us  in  fmall  drops. 

As  all  the  little  veficles,  of  which  rain  is  compofed,  tend  toward 
the  center  of  the  earth,  the  farther  they  fall,  the  more  coalitions  will 
they  make  ;  and  the  more  coalitions,  the  more  matter  will  there  be 
under  the  fame  furface  ;  the  furface  only  increafing  as  the  iquarts, 
but  the  folidity  as  the  cube  ;  and  the  more  matter  under  the  fame 
furface,  the  lefs  refiftance  there  will  be  to  the  fame  matter.  Thus, 
if  the  cold,  wind,  &c.  adt  early  enough  to  precipitate  the  afeending 
veficles,  before  they  are  arrived  at  any  confiderable  height,  the  coa¬ 
litions  being  but  few,  the  drops  will  be  proportionally  fmall ;  and 
thus  is  formed  a  dew.  If  the  vapours  be  more  copious,  and  rife  a 
little  higher,  we  have  a  miff  or  fog.  A  little  higher  ftill,  and  they 
produee  a  fmall  rain,  Ac.  If  they  neither  meet  with  cold  nor  wind, 
they  form  a  heavv,  thick,  dark  Iky.  Hence,  many  of  the  phenomena 
of  the  weather  may  be  accounted  for  :  as,  Why  a  cold  (ummer  is  al¬ 
ways  a  wet  one  ;  and  a  warm,  a  dry  one  ?  Why  we  have  commonly 
moll  rain  about  the  equinoxes  ?  Why  a  fettled,  thick,  clofe  fky, 
fcarce  ever  rains ,  till  it  have  been  firft  clear  ? 

Depth  rf  Rain  falling  yearly ,  and  it's  proportion  in  feveral  places. 

Inches. 


At  Townley,  in  Lancafhire,  obferved  by  Mr.  Townley  -  424 

Upminlter,  in  Effex,  by  Dr.  Derham  ------  19! 

Zurich,  in  Swifferland,  bv  Dr.  Scheuchzer  -  -  32£ 

Pifa,  in  Italy,  by  Dr.  Mich.  Ang.  Till i  -----  43I 

Paris,  in  France,  by  M.  de  la  Hire  -  -  -  -  -  19 

Lille,  in  Flanders,  by  M.  de  Vauban  ------  24 


At  Unminftcr. 

At  Paris. 

1JOO 

19  Inch. 

°3 

2T 

Inch. 

•37 

1701 

18 

69 

V 

•77 

1702 

20 

38 

>7 

•45 

17°3 

23 

99 

18 

•5i 

1704 

15 

80 

21 

•20 

*7  °5 

16 

93 

14 

.82 

From  the  Meteorological  Journal  of  the  Royal  Society,  kept  by 
orderof  the  prefident  and  council,  it  appears  that  the  wholequantity 
of  rain  at  London,  in  each  of  the  years  fpecified  below,  was  as  fol¬ 
lows  :  viz. 


Inches. 

1774 

'  - 

26 

.328 

J  775 

24 

.083 

1776 

20 

•354 

>777 

25 

•37 1 

1778 

20 

.772 

>779 

26 

.785 

1780 

>7 

•3*3 

Proportion  of  the  Rain  of  the  feveral  feafons  to  one 

another. 

Depth  at 

Depth  at 

Depthar 

Depth  ai 

Depth  at 

Depth  at 

1708 

Pifa. 

Upminf. 

Zurich. 

00 

O 

H 

Pila. 

Upminf. 

Zurich. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Jan. 

6  .41 

2  .88 

1  .64 

J^y- 

0  .00 

1  .11 

3  -50 

Feb. 

3  -28 

0  .46 

1  .65 

Aug. 

2  .27 

2  .94 

3  -*5 

Mar. 

2  .65 

2  .03 

I  .51 

Sept. 

7  .2 1 

1  .46 

3  -°2 

Apr. 

May 

1  .25 

0  .96 

4  .69 

0  a. 

5  -33 

0  -23 

2  .44 

3  -33 

2  .02 

1  .91 

T3ov. 

0  .13 

0  .86 

0  .62 

June 

4  -9° 

2  .32 

5  -9* 

Dec. 

0  .00 

1  .97 

2  .62 

Half 

Year 

21  .81 

!0  .67 

*  OO 

t 

Half 

Year 

14  -94 

8  -57 

>5  -35 

RAINBOW.  Refer  to  the  Syftcm  of  Optics,  p.  1526. 

Lunar  Rainbow.  The  moon  fometimes  alio  exhibits  the  phae- 
nomenon  of  an  iris,  by  the  refraction  of  her  rays  in  drops  of  rain  in 
the  night-time.  Ariftotle  fays,  he  was  the  firft  that  ever  obferved  it, 
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and  adds,  that  it  is  never  vifible,  but  at  the  time  of  full  moon  The 
lunar  ins  has  all  the  colours  of  the-folar,  only  fainter  '  ^ 

Marine  Rainbow,  the  fea-bow,  is  a  phenomenon  fometimes 
oblerved  in  a  much  agitated  fea,  when  the  wind,  fweepincr  part  0f 
the  tops  of  the  waves,  carries  them  aloft  ;  fo  that  the  rays  of  the 
lun  aie  refr/ufled,  Ac.  as  in  a  common  Ihower. 

F.  Bourses,  in  Phil.  1  ranf.  obferves,  that  there  are  fcarcc  above 
two  colours  diftinguilhable,  a  dark  yellow  on  the  fide  next  the  fun 
and  a  pale  green  on  the  oppolite  fide.  But  there  are  fometimes  oq 
or  30  of  them  feen  together.  I  hey  appear  at  noon  day,  and  in  a 

poiuion  oppolite  to  that  of  the  common  bow,  the  concave  fide  beincr 
turned  upwards.  <=> 

RAISFR  in  building,  aboard  fet  on  edge  under  the  fore  fide  of 
a  ftep,  (fair,  & c. 

Raising,  in  navigation,  the  heightening  anv  diftant  obictf  at  fea 
by  approaching  it,  and  levelling  the  intermediate  fpace,  the  convex¬ 
ity  of  which  intercepts  the  view.  See  Earth  and  Horizon 

Raising  a  purchafe,  amongft  failors,  the  difpofuion  of  the  ma¬ 
chines,  and  component  parts,  in  the  proper  order,  foaftift  the  mo 
non  of  each  other,  and  co-operate  to  produce  the  effeff  required 
Raising-^w,  or  Reason-Pieces,  in  architefture,  arc  nieces 
that  lie  under  the  beams,  and  over  the  polls  or  puncheons 

.  RAJ,SI,NS>  SrnPe*  Prepared  by  differing  them  to  remain  on  the 
vine  till  they  are  perfedily  ripe,  and  then  drying  them  in  the  fun  or 
by  the  heat  of  an  oven.  The  difference  between  r  a  fins  dried  in’the 
fun,  and  thofe  dried  in  ovens,  is  very  obvious ;  the  former  are  fweet 
and  pleafant,  but  the  latter  have  a  latent  acidity  with  the  fwee'nefs 
that  renders  them  much  lefs  agreeable. 

The  common  way  of  drying  grapes  for  Kalfms,  is  to  tie  two  or 
three  bunches  of  them  together  while  yet  on  the  vine,  and  dip  them 
into  a  hot  lixivium  of  wood-allies,  with  a  little  of  the  oil  of  olives 
in  it.  1  his  dilpofes  them  to  (brink  and  wrinkle,  and  after  this  they 
are  left  on  the  vine  three  or  four  days  feparated  on  Ricks  in  an  hori 
zontal  fuuation,  and  then  dried  in  the  fun  at  leifure,  after  being  cut 
from  the  tree.  The  fineft  and  bed  raiftns  are  thofe  called  in  feme 
places  Damafcus  and  J  ube  raifins ;  which  are  diftinguilhed  from  the 
others  by  their  lize  and  figure  :  thefe  are  flat  and  wrinkled  on  the 
furface,  foft  and  juicy  within,  and  near  an  inch  long,  and  when 
frelh  and  growing  on  the  bunch,  are  of  the  fize  and  ftiape  of  a  large 
olive. 


The  ratfms  of  the  fun,  and  jar -raiftns,  arc  all  dried  by  the  heat  of 
the  fun,  and  thefe  are  the  forts  ufed  in  medicine.  However,  all  the 
kinds  have  much  the  fame  virtues  ;  they  are  all  nutritive  and  balfa 
mic  :  they  are  allowed  to  be  attenuant,  are  fa i ci  to  be  good  in  ne¬ 
phritic  complaints,  and  are  an  ingredient  in  pectoral  decoctions  in 
which  cafes,  as  alfo  in  all  others  where  aftringency  is  not  required 
of  them,  they  fhould  have  the  ftones  carefully  taken  out.  1 
RAisin-brandy,  a  name  given  by  our  diftillcrs  to  a  very  clean  and 
pure  fpirit,  procured  from  raijins  fermented  only  with  water  Thus 
treated,  they  yield  a  fpirit  fcarce  at  all  diftinguilhable  fromVome  of 
the  wine-fpirits;  for  there  areas  many  kinds  of  wine-fpirits,  as  there 
are  of  grapes.  The  coarfer  the  operation  of  diftilling  is  performed 
in  this  cafe,  the  nearer  will  be  the  refemblance  of  the  wine-fpirit  • 
that  is,  there  will  be  molt  of  this  flavour  in  the  fpirit,  when  as  much 
as  can  be  of  the  oil  is  thrown  up  with  a  galloping  heat. 

RAITING,  or  Rating,  the  laying  of  flax,  hemp,  timber,  Ax, 
when  green,  in  a  pond  or  running  water,  to  feafon,  and  prcpa’rc  it 
for  future  ufes.  1  r 

RAKE  of  a  flip,  the  projection  cf  the  Item  and  (tern  beyond  the 
fore-moft  and  aftmoft  ends  of  the  keel.  Thus,  if  a  plumb-line  were 
fufpended  over  the  (tern,  till  it  reaches  as  low  as  the  keel,  then 
would  the  diltance  between  the  after  end  of  the  keel  and  the’plum- 
met  be  the  rake.  The  diagonal  line  reaching  up  from  the  keel  to 
the  top  of  the  (tern,  comprehending  her  length  in  different  heights, 
is  alfo  termed  the  rake:  upon  this  the  beauty  of  a  fliip  conliderablv 
depends.  *  ^ 

RAKE,  drill,  in  hufbartdry,  an  inflrument  invented  by  Mr. 
Vanduffd,  for  drilling  peafe.  Ax.  This  inftrument,  which  is  chiefly 
calculated  for  fmall  inclofures  of  light  grounds,  is  a  fort  of  ftron^ 
plough  rake ,  with  four  large  teeth  at  a,a,b,b,  a  little incurvated,  as 
reprefented  in  Plate  10,  fig.  18.  The  diftancc  from  a  to  a,  and 
from  b  to  b,  is  nine  inches.  The  interval  between  the  tyvo  inner 
teeth,  a  and  b,  is  three  feet  fix  inches,  which  allows  fufticient  room 
for  the  hoe -plough  to  move  in.  To  the  piece  of  timber  c  c,  form¬ 
ing  the  bead  of  the  rake,  are  fixed  the  handles  d,  and  the  bea'm  e,  to 
which  the  horfe  is  faftened.  When  this  in/Irument  is  drawn  over 
a  piece  of  land  made  thoroughly  fine,  and  the  man  who  holds  it  bears 
upon  the  handles,  four  furrows,  f  g,  h,  i,  will  be  formed,  at  the: 
diftances  determined  by  the  conftrubtion  of  the  inftrument.  Thefe 
diftances  may  be  accurately  preferved,  provided  that  the  teeth  a,  a 
return,  when  the  ploughman  comes  back  after  having  ploughed  one 
turn,  in  two  of  the  channels  formed  before,  marked  b  b: thus  all 
the*  furrows  in  rhe  field  will  be  traced  with  the  fame  regularity. 
When  the  ground  is  thus  formed  into  drills,  the  peas  may  be  feat¬ 
hered  by  a  (ingle  motion  of  the  hand  at  a  certain  diftancc  from  one 
another  into  the  channels,  and  then  covered  with  the  flat  part  of  a 
hand -rake,  and  preffed  down  gently.  This  inftrument  is !  ample, 
that  any  workman  may  eafily  make  or  repair  ir. 

Rake,  in -the  manege.  A  horfe  rakes,  when  being  .(houldcr- 
fplayed,  or  having  drained  his  fore-quarter,  he  goes  fo  lajw  ,  ;  hat  iie 
drags  one  of  his  (ore-legs  in  a  femiarcle  ;  which  is  more  apparent 
when  he  trots,  than  when  fie  paces.  ^ 

RAKING  fore  and  aft,  in  the  fea  language,  the  a<ff  of  cannon¬ 
ading  a  fhip  through  cither  of  the  ends,  by  which  the  (hot  ale  the 
whole  length  of  her  decks,  anti  gem  rally  produce  a  gn  r  daughter 
of  the  crew.  This  is  the  fame  operation  with  what  is  termed  enfi¬ 
lade  in  the  attack  or  defence  of  fortified  place* 

Raking  of  an  horfe ,  is  drawing  rhe  ordure  with  the  hi  nd  out  of 
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doing 


male  of  the  sheep  kind. 
j>  See  the  article  Aries. 


the  fundament,  when  he  is  codive,  and  cannot  dung:  in 
wh ;ch  the  hand  Ihould  be  anointed  with  butter  or  fallad  oil. 

Raking-table,  or  Raked-table,  among  archite&s,  is  a 
member  h.ollowed  in  the  fquare  of  a  pedelfal,  &c.  ^ 

RALLYING,  in  war,  re-affemblfng  or  calling  together  troops 
broken  and  put  to  flight. 

RAM,  in  zoology,  the 

Ram,  in  altronomy. 

Ram,  battering ,  in  war. 

Ram-W  011  hoard  a  (hip,  the  name  of  a  great  block  belonging 
to  the  fore  and  main  halliards.  It  hath  in  it  three  Ihivers,  into 
which  the  halliards  are  put,  and  at  it’s  head  the  tyes  are  reevtd 
into  a  hole  made  there  for  that  purpofe. 

RAMADAN,  a  fqlemnfeafon  of  failing  among  the  Mahometans, 
kept  in  the  ninth  month  of  the  Arabic  year,  i  bis  fait  conlilts  in 
abllaining  from  meat  and  drink,  and  from  lying  with  their  wives 
each  day.  from  the  riling  of  the  fun  till  the  liars  appear;  and  is  of 
fuch  Uriel  obligation,  that  none  is  excufed  from  it;  tor  the  fick,ahd 
all  others  who  cannot  obferve  it  in  this  month,  are  obliged  to  fait 
another  intire  month  inllead  of  it.  So  fuperfiitious  are  the  Maho¬ 
metans  in  the  observance  of  this  iem,  that  they  dare  not  vvaih  their 
mouths  or  even  (wallow  their  fpittle.  1  he  men  are,  indeed,  allow¬ 
ed  to  bathe  themfelves,  on  condition  they  do  not  plunge  the  head 
under  water,  led  feme  drops  enter  by  the  mouth  or  ear,  &e.  but  as 
for  the  women,  they  arc  Ur  icily  forbid  bathing,  for  tear  of  taking  in 
water  at  the  pudendum.  However,  rhey  frequently  Rail  ail  night. 
The  Mahometans  call  this  month  holy,  and  believe,  that  as  long  as 
it  lads,  fiie  gates  of  paradife  are  open,  and  thofe  of  hell  (hut. 

RAMIFICATION; ““flic  production  of  boughs  or  branches,  or 
of  figures  refembling  branches. 

Ramifications,  in  anatomy,  are  the  divilions  of  the  arteries, 
veins,  and  nerves,  ariting  (roin  fume  common  trunk.  See  Plate  147, 
jig.  1.  >1.  1 8,  18.  jig.  4,  5. 

RAMMER,  rtti  inibument  ufed  fur  driving  down  dones  or  piles 
into  the  ground;  or  for  beating  the  cauh,  ift  order  to  render  it  more 
folid  for  a  loundation. 


Rammer  oj'afun,  the  gun-dick;  a  rod  ufed  in  charging  of  a 
gun,  to  drive  home  the  powder,  as  alfo  the  daot  and  wad,  which 
keeps  the  (hot  from  rolling  out.  The  rammer  of  a  great  gun  is  ufed 
for  the  lame  purpofe.  It  has  a  round  piece  of  wood  at  one  end,  and 
the  other  is  ufually  rolled  in  a  piece  of  (heep-fkin,  fitted  to  the  bore 
of  the  piece,  and  is  ufed  to  clean  her  after  lhc  has  been  dtfeharged, 
Which  is  called  fpunging  the  piece. 

RAMPAN  F,  in  heraidry,  a  term  applied  to  a  lion,  leopard,  or 
other  bead  that  dands  on  his  hind  legs,  and  rears  up  his  tore  feet  in 
the  pod ure  of  climbing,  (hewing  only  halt  his  face,  as  one  eye,  &c. 
It  is  different  from  faliant,  in  which  the  bead  feems  fp ringing  for¬ 
ward  as  if  making  a  fally. 

RAMPART,  in  fortification,  is  an  elevation  of  earth  round  a 
place  capable  of  refilling  the  cannon  bf  an  enemy ;  and  formed  into 
baftions,  curtains,  Nc.  See  Plate  92,  jig.  21.  No.  2,  /t/.x;  alfo, 
Plate  g  1,  jig-  15,  No.  2,  y.  x. 

A  rampart  ought  to  be  (loped  on  both  (ides,  and  to  be  broad  enough 
to  allow  room  tor  the  marching  of  waggons  and  cannon,  befide  that 
allowed  for  the  parapet  w’hich  is  railed  on  it;  it’s  thicknefs  is  gene¬ 
rally  about  ten  or  twelve  fathom,  and  it’s  height  not  above  three, 
which  is  fufficient  to  cover  the  houfes  from  the  battery  of  the  cannon. 
The  rampart  is  encompaffed  with  a  ditch,  and  is  fo  me  times  lined  or 
fortified  on  the  infide,  otherwife  it  has  a  berme. 

Upon  the  rampurt  fuldiers  continually  keep  guard,  and  pieces  of 
artillery  are  planted  there  for  the  defence  of  the  place. 

Rampart,  in  civil  architecture,  is  ufed  for  the  (pace  left  between, 
the  wall  of  a  city,  and  the  next  houfes. 

RAMPS,  in  fortification,  are  gentle  (lopes  made  for  the  cannon  to 
be  drawn  up  and  down  by,  and  alfo  for  the  eafy  communication  of 
the  troops  polled  in  a  battery  that  is  railed  above  the  level  of  the 
ground  on  which  it  is  built. 

RAMUS,  a  Latin  word,  denoting  a  branch  of  any  thing;  as  of 
a  tree,  an  artery,  vein,  &c. 

RAMPiON,  rapunculus,  a  genus  of  plants  of  which  there  are  fix 
fpccies:  1.  Rampion  with  the  low’er  leaves  heart-fhaped,  and  an  ob¬ 
long  fpike  o(  flowers.  2.  Rampion  with  indented  loaves,  thole  at 
the  bottom  heart-fhaped,  and  flowers  grow  ing  in  bunches..  3.  Ram¬ 
pion  with  linear,  intire  leaves.  4.  Rampion  with  fpear-lhapeti  leaves. 
5.  Rampion  with  fawed  leaves,  the  lower  ones  of  which  are  heart- 
lhaped.  6.  Rampion  with  obtufc  leaves. 

The  crimlon  rapuntium  is  greatly  prized  by  the  curious,  for  the 
beauty  of  it’s  rich  critnfon  flowers,  w'hich  exceed  all  the  flowers  yet 
feen,  in  the  deepnefs  of  it’s  colour :  and  thefe  commonly,  when 
their  roots  are  flrong,.  produce  large  fpikes  of  thefe  flowers,  w'hich 
continue  a  long  time  in  beauty,  and  make  a  mod  magnificent  (hew 
amongd  other  flowers. 

All  the  fpecics  are  propagated  by  feeds,  which  (hould  be  fown  in 
autumn,  fur  if  they  are  kept  out  of  the  ground  till  the  fpting,  thev 
frequently  fail.  They  (hould  be  fown  on  a  bed  of  fre(h  undunged 
earth,  where  they  are  deflgned  to  remain ;  fmall  drills  ihould  be 
made  acrofs  the  bed  at  eighteen  inches  didance,  wherein  the  feeds 
(hould  be  fown ;  and  then  covered  over  very  lightly.  The  following 
fpring  the  plants  will  come  up,  when  they  mud  be  frequently 
weeded  and  thinned,  fo  as  to  leave  them  fix  or  feven  inches  apart 
in  the  rows,  which  is  all  the  culture  they  require. 

RANCID,  denotes  a  fatty  fubdance  that  is  become  rank  or 
mufty:  or  has  contratfled  an  illfmcll  by  being  kept  clofe. 

RANDOM  shot,  in  gunnery,  is  a  fho£  made  when  the  muzzle 
of  a  gun  is  raifed  above  the  horizontal  line,  and  is  not  defigned  to 
(hoot  di  refill  y,  or  point  blank. 

RANGER  the  cable,  amongd  failors,  a  fufficient  length  of  it 
4rawn  upon  deck  before  the  anchor  is  cad  off,  to  let  it  fink  into  the 
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ground  without  being  interrupted  by  the  cable ;  accordingly  the 
length  of  this  range  ought  to  be  equal  to  the  depth  of  the"  water 
where  the  anchor  is  to  be  funk  to  ride  the  (hip. 

Range,  in  gunnery,  the  path  of  a  bullet,  or  tfie  line  it  deferibes 
from  the  mouth  of  the  piece  to  the  point  where  it  lodges. 

RANGER,  a  fworn  officer  of  a  fored,  appointed  by  the  king’s 
letters  patent,  whofe  bufinefs  is  to  walk  through  his  charge,  ;0 
drive  back  the  deer  out  of  the  purlieus,  &c.  and  to  prefent  all  tref- 
paiies  within  his  jurifdidlion  at  the  next  fored-court. 

RANGES,  in  a  (hip,  two  pieces  of  timber  that  go  acrofs  from 
fide  to  (ide;  the  one  on  the  forecaflle,  a  little  abaft  the  foremad 
and  the  other  in  the  beak-head,  before  the  wouldings  of  the  bowfprit! 

RANGING,  in  war,  difpofing  the  troops  in  the  order  proper  for 
an  engagement,  or  R>r  marching. 

Ranging,  in  building,  fignifies  ruaning  drait,  when  the  fides 
of  a  work  do  not  break  into  angles. 

RANK,  the  order  or  place  allotted  a  perfon,  fuitable  to  his  qua¬ 
lity  or  merit.  1 

Rank,  in  war,  is  a  row  of  foldiers,  placed  fide  by  fide. 

RANSOM,  a  iurn  of  money  paid  for  the  redemption  of  a  (lave, 
or  for  the  liberty  of  a  prifoner  of  war,  &c. 

,  ,n  the  drama,  an  extravagant,  unnatural,  and  impro- 

bab.e  night  of  paffion  ;  alfo  violence  in  an  adtor. 

RAN  ULA,  or  Rana,  in  medicine,  a  tumor  under  the  tongue, 
which,  like  a  ligature,  hinders  a  child  from  fpeaking  or  fucking. 
1  he  matter  contained  in  thefe  tumors  is  various,  it  beingfometimes 
a  tenacious  and  mucous  lymph,  fometimes  a  thick  and  purulent 
matter,  and  fometimes  of  a  hard  and  dony  confidence. 

1  he  fafed  method  of  cure,  according  to  Heidcr,  is  to  turn  the 
tongue  upwards,  and  to  make  a  tranfverfe  incifion  through  the  tu¬ 
mor,  in  order  to  difeharge  the  included  matter ;  after  which  vou 
may  deterge  or  deftroy  the  remaining  tunic  with  honey  of  rofes 
inarpened  with  fpirits  of  vitriol,  and  then  the  cure  may  be  eafily 
completed  with  a  mixture  of  oil  and  fugar.^  Sometimes  the  tubercle 

breaks  of  ltfelf,  and  then  you  mud  deterge  and  heal  the  ulcer  as 
before. 

RANUNCULUS,  crowfoot ,  in  botany,  a  genus  of  plants,  whofe 
flower  conhds  of  hve  obtufe  petals  with  fmall  ungues,  each  having 
an  open  nedlarium  above  the  claws;  the  filaments  are  numerous, 
about  halt  thelength  of  the  petals,  and  terminated  by  eredt,  oblong, 
ootufe,  twin  antherae :  there  is  no  pericarpium  ;  but  the  feeds,  which 
are  irregular  and  numerous,  are  connefled  to  the  receptacle  by  verv 
fliort  peduncles.  1  7 

Botanids  enumerate  divers  fpecies  belonging  to  this  genus,  but  the 
oriental  forts  are  molt  admired  and  cultivated  in  our  gardens,  as  few 
flowers  equal  them,  either  in  richnefs  of  colour,  or  for  the  variety  and 
eautiful  mixture  ol  their  tints.  T  he  ranunculi  are  in  general  hardy 
plants,  and  will  thrive  very  well  againd  hedges,  and  in  (hady  bor¬ 
ders,  where  they  require  no  other  care  than  to  take  up  their  roots 
every  other  year  when  their  leaves  decay,  and  part  them,  planting 
out.  the  off-lets  into  other  borders. 

Ranunculus  viridis,  in  zoology,  the  tree-frog.  Itisapoifon- 
ous  animal,  much  ftnaller  than  the  common  frog,  and  of  a  green 
colour.  It  uiually  fits  upon  the  leaves  of  trees  and  lhrubs,  and 
makes  a  great  nojfe  in  an  evening;  but  that  is  rather  like  the  finging 
of  a  (mall  bird  than  the  croaking  of  a  frog. 

RAPE,  in  iavy,  the  having  carnal  knowlege  of  a  woman  by  force, 
and  againd  her  will. and  confent. 

By  ltatute,  whoever  carnally  knows  a  female  child  under  ten  years 
of  age,  (hall  luffer  as  a  felon  for  that  abominable  wickednels:  and 
here  it  does  not  lignify  whether  fuch  child  confented,  or  was  forced, 
it  is  only  to  be  proved  that  the  offender  committed  the  crime:  but  an 
attempt  to  ravifh,  be  it  ever  (o  outrageous, is  deemed  only  an  affault. 

1  he  law  of  England  holds  it  tp  be  felony  to  force  even  a  concu¬ 
bine  or  harlot ;  becaufe  the  woman  may  have  forfakon  that  unlaw¬ 
ful  courfe  of  life. 

I  he  civilians  make  another  kind  of  rape,  called  fubornutio ,  rape 
oj  Jubornation,  or  f eduction;  which  is  when  a  perfon  (educes  or’ en¬ 
tices  a  ruaid  to  uncleannefs,  or  even  marriage,  and  thar  by  gentle 
means ;  provided  there  be  a  eonliderable  d'.iparlty  in  age  or  condi¬ 
tion  between  the  parties. 

Rape  of  the  jorejl,  a"  trefpafs  committed  in  a  fored  bv  violence. 

Rape  is  alfo  a  name  given  to  a  divilion  of  a  coynty,  and  fome¬ 
times  means  the  fame  as  a  hundred,  and  at  other  times  fignifies  a 
divifibn  confiding  of  feveral  hundreds;  thus  Wfex  is  divided  into 
fix  rapes,  every  one  of  which,  belides  it’s  hundreds,  has  a  cadle,  a 
river,  and  fored  belonging  to  it.  '1  he  like  parts  in  other  counties 
are  called  tithings,  laths,  or  wapentakes. 

Rape  alfo  fignifies  the  fialks  of  the  cinders  of  grapes  when  dried 
and  freed  from  the  fruit.'  This  is  uled  in  making  vinegar. 

RAPE-/hv/,  cultivated  in  England  and  Holland,  yields  the  oil  called 
rape-o\\,  which  is  ufed  in  the  woollen  manufacture  ;  and  in  the  ma¬ 
teria  medica  is  edeemed  an  artenuant,  cordial,  and  fudorifiet 

RAPIER,  formerly  denoted  a  long,  ordinary,  oid-fafhioned  cut¬ 
ting  fword,  luch  as  thofe  worn  by  the  copnmon  loldiers  ;  it  now  fig¬ 
nifies  a  (mall  fword,  as  contradiilinguifhed  (roin  a  back-fword,  or 
cutting  fword. 

RAPINE,  in  law,  taking  away  another’s  goods,  &c.  openly  and 
by  violence. 

RAPTURE,  an  EC  ST  ac  y,  or  tranfpott  of  mind. 

RARE,  in  phyfics,  dands  oppofed  to  denfe,  and  denotes  a  body 
that  is  very  porous,  whofe  pores  are  at  a  great  di dance  from  one 
another,  and  which  contains  but  little  matter  under  a  large  bulk  or 
ftirface.  See  the  next  article. 

RAREFACTION,  in  phyfics,  the  a’dl  whereby  a  body  is  ren* 
dered  rare  ;  that  is,  brought  to  poffefs  more  room,  or  appear  under  a 
larger  bulk  without  accedion  of  any  new  matter.  The  term  is  mod 
properly  redrained  to  that  expanfiotj.  of  a  mafs  into  a  larger  bulk, 
u  which 
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which  is  effe&ed  by  heat.  All  expanfion  from  other  caufes  they  call 
dilatation. 

By  rarefaction  gunpowder  has  it’s  effe£l  ;  to  the  fame  principle  alfo 
we  owe  our  seolipiles,  thermometers,  &c.  The  degree  to  which  the 
air  is  rarefiable,  exceeds  all  imagination;  fuch  is  the  rarefaction  of 
common  air  from  it’s  own  principle  of  elaflicity,  and  without  any 
previous  condenfation,  that  Mr.  Boyle  found  it  to  dilate  itfelf  fo  as 
to  take  up  13679  times  it’s  former  fpace;  and  when  compreifed,  the 
fame  author  found  it’s  greatell  fpace  when  molt  rarefied,  to  it’s  lead 
when  mod  condenfed,  as  550000  to  1. 

Such  an  immenfe  rarefaction ,  Sir  Ifaac  Newton  fhews,  is  incon¬ 
ceivable  on  any  other  principle  than  that  of  a  repelling  force  inherent 
in  the  air,  whereby  it’s  particles  mutually  fly  from  one  another.  This 
repelling  force,  he  obferves,  is  much  more  confiderable  in  air  than 
in  other  bodies,  as  being  generated  from  the  moft  fixed  bodies,  and 
that  with  much  difficulty,  and  fcarce  without  fermentation;  thofe 
principles  being  always  found  to  fly  each  other  with  the  molt  force, 
which,  when  in  conta6l,  cohere  the  moft  firmly. 

T  he  open  air,  in  which  we  breathe,  fays  Sir  Ifaac  Newton,  is  8 
or  900  times  lighter  than  water,  and  by  confequence  8  or  900  times 
rarer.  And  lince  the  air  is  compreifed  by  the  weight  of  the  incumbent 
atmofphere,  and  the  denfity  of  the  air  is  proportionable  to  the  com- 
preffing  force,  it  follows  by  computation,  that  at  the  height  of  about 
feven  Englifh  miles  from  the  earth,  the  air  is  four  times  rarer  than 
at  the  furface  of  the  earth  ;  and  at  the  height  of  14  miles,  it  is 
16  times  rarer  than  at  the  furface  of  the  earth;  and  at  the  height  of 
21,  28,  or  35  miles,  it  is  refpeeffively  64,  256,  or  1024  times  rarer, 
or  thereabouts;  and  at  the  height  of  70,  140,  and  2x0  miles,  it  is 
about icooooo,  xooooooooocoo,  or ioooooooooooccooooo,  &c. 

Mr.  Cotes  has  found,  f  rom  experiments  made  with  a  thermometer, 
that  linfeed  oil  is  rarefied  in  the  proportion  of  40  to  39  in  the  heat  of 
the  human  body;  in  that  of  15  to  14,  in  that  degree  ot  heat  wherein 
water  is  made  to  boil ;  in  the  proportion  of  15  to  13,  in  that  degree 
of  heat  wherein  melted  tin  begins  to  harden;  and,  finally,  in  the  pro¬ 
portion  of  23  to  20,  in  that  degree  wherein  melted  tin  arrives  at  a 
perfect  folidity.  The  fame  author  difeovered,  that  the  rarefaction  of 
the  air  in  the  fame  degree  of  heat  is  ten  times  greater  than  that  of  the 
linfeed  oil;  and  the  rarefaction  of  the  oil,  about  fifteen  times  greater 
than  that  of  the  fpirit  of  wine. 

RASANT,  or  Razant,  in  fortification.  Rafant- flank,  or  line, 
is  that  part  of  the  curtain  or  flank  whence  the  (hot  exploded  rale,  or 
glance,  along  the  furface  of  the  oppofite  baffion. 

RASH,  in  medicine,  an  eruption  upon  the  fkin,  thrown  out  in 
fevers  or  furfeits. 

RASPATORY,  a  furgeon’s  inftrument,  wherewith  they  ferape 
foul,  carious,  or  fra£lured  bones.  See  Plate  130,  fig.  42. 

RASPBERRY,  a  fpecies  of  bramble  growing  naturally  wild  in 
the  woods  in  the  northern  parts  of  England,  but  is  cultivated  in  gar¬ 
dens  for  it’s  fruit,  which  fupplies  the  table  at  the  feafon  when  they  are 
ripe. 

There  are  two  or  three  varieties  of  this,  one  with  a  red,  and  the 
other  a  white  fruit,  and  the  third  generally  produces  two  crops  of  fruit 
annually;  the  firfl  ripens  in  July,  and  the  fecond  in  October,  but 
thofe  of  the  latter  feafon  have  feldom  much  flavour. 

The  rafpberry  is  commonly  propagated  by  fuckers,  which  fhould 
be  planted  about  two  feet  afunder  in  the  rows,  and  five  feet  row  from 
row;  they  like  a  good  ftrong  frefh  foil.  In  autumn,  thofe  fhoots 
which  produced  the  fruit  will  decay,  when  they  fhould  be  taken  off, 
and  a  few  of  the  ftrongeft  young  fhoots  preferved,  for  bearing  the 
fucceeding  year;  cutting  out  all  thofe  that  are  weak,  and  digging 
between  the  rows  in  winter,  which  is  all  the  management  they  re¬ 
quire. 

RAT,  a  genus  of  animals  of  the  order  of  glires,  whofe  generical 
characters  are,  that  the  lower  fore-teeth  are  awl-fhaped.  T  he  leveral 
diflincEl  kinds  are: 

1.  The  common  rat.  It's  colour  is  a  dufky  brovvnifh  grey  ;  it  s  tail 
is  compofed  of  at  lead  160  rings. 

2.  Th e  water-rat,  which  is  much  larger  than  rhe  common  rat,  and 
is  fomewhat  of  a  reddifh  brown  colour;  it’s  feet  have  each  five  toes, 
but  not  webbed;  it’s  tail  alfo  is  much  fhorter,  and  all  the  way  ot  the 
fame  thicknefs,  not  tapering  off,  but  feemingasif  cut  off  in  the  mid¬ 
dle,  covered  with  ihort  black  hairs,  and  the  tip  whitifh;  it’s  teeth  are 
alfo  much  longer,  and  of  a  pale-yellowifh  colour;  it  has  a  thick  blunt 
nofe,  ears  hfd  in  it’s  fur,  and  fmall  eyes;  it  burrows  on  the  banks  of 
rivers  and  ponds,  and  wet  ditches;  and  feeds  00  fmall  fifh,  and  the 
fry  of  greater,  on  frogs,  infetls,  and  roots  ;  and  is  itfelf  the  prey  ot 
the  pike. 

3.  The  mujk-rat.  This  is  about  the  fize  of  our  common  rat ;  it’s 

hair  is  long,  and  very  thick  fet ;  it’s  back  black,  and  it’s  iides  and 
belly  grey;  the  head  is  fmall,  and  the  nofe  long  and  fharp,  as  if  in¬ 
tended,  like  that  of  a  hog,  for  digging  up  the  earth;  it’s  mouth  does 
not  open  very  wide;  it’s  eyes  are  extremely  fmall,  and  it’s  jaws 
adorned  with  a  number  of  long  grey  hairs  all  along  the  opening  ot  the 
mouth;  it’s  tail  is  as  long  as  it’s  body,  and  is  flatted  and  befet  with  a 
few  fcattered  hairs ;  it’s  leet  are  divided  into  five  toes,  the  larger  ones 
connected  by  a  membrane  to  affift  the  creature  in  fwimming,  and 
the  hinder  legs  are  fomewhat  longer  than  the  fore  ones.  This  animal 
is  common  in  Ruflia,  and  has  a  very  ftrongly  perfumed  fmell  like  that 
of  mufk.  _  * 

4.  The  Norway  or  brown  Rat,  thus  Norwegicus,  is  a  rat  whofe 
head,  back,  and  Iides,  are  of  a  light  brown  colour,  mixed  with 
tawny  and  afh  colour ;  the  brealt  and  belly  of  a  dirty  white ;  the 
feet  naked,  and  of  a  dirty  flefh  colour;  the  fore-feet  are  furnilhed 
with  four  toes,  and  a  claw  inflead  of  the  fifth :  the  length  from  the  nofe 
to  the  tail  is  nine  inches,  and  the  tail  is  of  the  fame  length.  This 
animal  is  more  flrongly  made  than  the  common  black  rat  or  m  us 
rat  t  us. 

They  burrow,  like  the  water  rat,  on  the  fides  of  ponds  and 
No.  140.  Vol.  III. 
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ditches  ;  fwim  and  dive  well ;  live  on  grain  and  fruits,  but  will  de- 
ltroy  poultry  and  game  ;  increafe  faft,  producing  from  fourteen  to 
eighteen  young  at  a  time;  are  very  bold  and  fierce ;  will  turn,  when 
clofely  purfued,  and  fallen  on  the  flick  or  hand  that  offers  to  ftrike 
them:  they  have  deflroyed  the  common  black  rat  in  mod  places: 
they  inhabit  the  fields  part  of  the  year,  but  migrate  in  great  numbers 
into  houfes,  and  do  much  mifehief.  The  bite  of  thefe  rats  is  not 
on  v  fevere,  but  dangerous;  the  wound  being  immediately  attended 
with  a  great  fwelling,  and  healing  very  flovvly. 

RA?  A^  I  a  fine  fpirituous  liquor,  prepared  from  the  kernels, 

V  *;ve'’a‘  kinds  of  fruits,  particularly  of  cherries  and  apricots. 

Katafia  of  cherries  is  prepared  by  bruifing  the  cherries,  and  putting 
them  into  a  veffel  wherein  brandy  has  been  long  kept;  then  adding 
to  them  the  kernels  of cherr.es,  with  ftrawberries,  fugar,  cinnamon, 
white  pepper  nutmegs,  cloves;  and  to  twenty  pound  of  cherries 
ten  quarts  of  brandy.  The  veffel  is  left  open  ten  or  twelve  dlls 

and  tlien  flopped  clofe  for  tw'°  months  before  it  be  tapped, 

Katafia  of  apricots  is  prepared  two  ways;  viz.  either  by  boiling 

hrLTCOtTcWh,te  W‘ne’  ad|img  t0  the  licJuor  an  eclual  quantity  of 
brandy,  with  fugar  cinnamon,  mace,  and  the  kernels  of  apricots- 

in  fufing  the  whole  for  eight  or  ten  days  ;  then  draining  the  liquor 

and  putting  .t  up  for  ufe:  or  elfe  by  infufing  the  apricots,  cut  in 

pieces,  in  brandy,  for  a  day  or  two;  palling  it  through  a  itraining- 

D ks'tmll Etfy  PUtt'ng  m  u^ua*  >ngredients.  See  Treatise  on 

RATCH,  or  Rash,  in  clock-work,  a  fort  of  wheel  having  12 
fangs  wh.ch  ferve  to  lift  up  the  detents  every  hour,  and  make  the 
clock  flrike.  See  the  article  Clock. 

fTR^r!  CHlTS\  in  a.watncll>  are.the  fmall  teeth  at  the  bottom  of 
the  fufee,  or  barrel,  which  flops  it  in  winding  up. 

RATE  a  ftandard  or  proportion,  by  which  either  the  quantity 
or  value  of  a  thing  is  adjusted.  ^  ^ 

EEN>  °r  R^TT£n>  in  commerce,  a  thick  woollen  fluff, 
quilled,  woven  on  a  loom  with  four  treddles,  likeferges,  and  other 
fluffs  that  have  the  whale,  or  quilling.  There  are  fome  rateens 
drelled  and  prepared  like  cloths  :  others  left  Amply  in  the  hair,  and 
others  where  the  hair  or  knap  is  frized.  Rateens  are  chiefly  manu¬ 
factured  in  h ranee,  Holland,  and  Italy,  and  are  moflly  ufed  in 
limngs.  1  he  fr.ze  is  a  fort  of  coarfc  ratcen,  and  the  drugget  is  a 
rateen  half  linen,  half  woollen.  «  b 

RAi  **  [CA  1  l0N>  an  ad  of  approving  of  and  confirming  fome- 
thl"§  anot.her’  ourfelves,  or  by  another  in  our  name. 

KA  1 1U,  in  arithmetic  and  geometrd,  is  that  relation  of  homo¬ 
geneous  things  which  determines  the  quantity  of  one  from  the  quan¬ 
tity  of  another,  without  the  intervention  of  a  third. 

Two  numbers,  lines,  or  quantities,  A  and  B,  being  propofed,  their 
relation  one  to  another  may  be  confidercd  under  one  ot  thefe  two 
heads :  1.  How  much  A  exceeds  B,  or  B  exceeds  A  ;  and  this  is 
found  by  taking  A  from  B,  or  B  from  A,  and  is  called  arithmetic 
rea.on  or  ratio.  2.  Or  how  many  times,  and  parts  of  a  time,  A 
contains  B,  or  B  contains  A;  and  this  called  geometric  reafon  or 
ratio;  (or,  as  Euclid  defines  it,  it  is  the  mutual  habitude  or  refpedl, 
of  two  magnitudes  of  the  fame  kind,  according  to  quantity;  that  is] 
as  to  how  often  the  one  contains,  or  is  contained  in  the  other),  and  is 
found  by  dividing  A  by  B,  or  B  by  A  ;  and  here  note,  that  that 
quantity  which  is  referred  to  another  quantity,  is  called  the  ante¬ 
cedent  of  the  ratio  ;  and  that  to  which  the  other  is  referred,  is 
called  the  confequent  of  the  ratio  ;  as,  in  the  ratio  of  A  to  B,  A  is 
the  antecedent,  and  B  the  confequent.  Therefore  any  quantity,  as 
antecedent,  divided  by  any  quantity  as  a  confequent,  gives  the  ratio 
of  that  antecedent  to  the  confequent. 

RATIOCINATION,  the  aft  of  reafoning. 

RAT  ION,  or  RA  1  IAN,  in  the  army,  a  portion  of  ammuni¬ 
tion,  bread,  drink,  and  forage,  diflributed  to  each  foldier  in  the 
army,  for  his  daily  fubfiilence,  &c. 

RATIONAB1LI  parte  bonorum,  a  writ  which  lies  for  the  wife, 
againll  the  executors  of  her  hufband,  denying  her  the  third  part  of 
her  hufband’s  goods,  after  debts  and  funeral  expences  paid. 

RA  EiONABILIS  das,  a  third  part  of  fuch  lands  and  tenements 
as  the  hufband  was  feifed  of  at  the  time  of  the  efpoufals,  with  which 
his  wife  was  formerly  endowed,  by  the  common  law,  if  no  fpecitic 
dotation  was  madeat  thechurch  porch.  See  Dower  and  Jointure. 

RATIONAL,  rcafonable.  See  the  article  Reason. 

Rational  is  alfo  applied  to  integral,  fractional,  and  mixed  num¬ 
bers:  thus  we  fay,  rational  fractions,  rational  integer,  and  rational 
mixt  number ;  that  is,  fuch  fractions,  integers,  &c.  as  are  parts  of 
unity. 

RATIONALE,  a  folution  or  account  of  the  principles  of  fome 
opinion,  action,  hypothecs,  phenomenon,  or  the  like. 

RATLINES,  or,  as  the  fearnen  call  them,  Ratlins,  thofe  lines 
which  make  the  ladder  fteps  to  get  up  the  fhrouds  and  putrocks, 
hence  called  the  ratlines  of  the  fhrouds. 

RATTLE,  among  the  ancients,  a  mufical  inflrument  called  by 
the  Romans  c repit aculurn.  Mr.  Malcolm  takes  the  tintinnabulum, 
crotalum,  and  liftruin,  to  have  been  only  fo  many  different  kinds 
of  rattles. 

RATTLE-/nflk  See  the  article  Snake. 

RAVELIN,  in  fortification.  Refer  to  the  Syflem,  p.  942. 

RAVTN,  corvus  corax,  in  ornithology,  a  large  bird  of  the  crow- 
kind,  found  in  all  climates,  and  all  regions.  The  colour  of  the  whole 
bird  is  black,  finely  gloffed  with  a  rich  blue  ;  the  belly  excepted, 
which  is  dufky.  The  ravens  build  in  high  trees,  or  upon  the  ruins 
of  lofty  buildings  in  the  neighbourhood  ot  great  towns,  being  held 
in  the  fame  veneration  as  the  vultures  are  in  Egypt,  and  for  the  fame 
reafon  ;  for  devouring  the  carcafes  and  filth  that  would  otherwife 
prove  a  nuifance.  They  lay  five  or  fix  eggs,  of  a  pale  greenifh  co¬ 
lour,  marked  with  fmall  brownifh  fpots. 

RAVISHMENT  ,  in  law,  denotes  an  unlawful  feducing  either  o£ 
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a  woman,  or  an  heir  that  is  in  ward  :  it  is  alfo  fometimes  ufed  in 
the  fame  fenfe  as  rape.  See  that  article. 

RAY,  Radius,  in  optics,  a  beam  or  line  of  light,  propagated 
from  a  radiant  point,  through  any  medium.  See  Raimus. 

Sir  Ifaac  Newton  defines  rays  to  be  the  leaft  parts  of  light,  whe¬ 
ther  fucceflive  in  the  fame  line,  or  contemporary  in  feveral  lines. 

A  ray,  or  right  line,  drawn  from  the  point  of  concourfe  of  the 
two  optical  axes,  through  the  middle  of  the  right  line,  which  paf- 
fes  by  the  centers  of  the  two  pupils  of  the  eyes,  is  by  fome  called  a 
common  rav.  See  the  article  Vision.  i 

RAYONNANT,  or  Crofs  Rayonnant,  in  heraldry,  one  which 
has  rays  of  glorv  behind  it,  ftarting  out  from  the  center  to  all  the 
quarters  of  the  efcutcheon. 

RAZE.  A  horfe  is  faid  to,  have  razed ,  whofe  corner  teeth  ceafe 
to  be  hollow  ;  fo  that  the  cavity,  where  the  black  mark  was,  is  filled 
up :  that  is,  even,  fmooth,  and  razed,  or  fhaven,  as  it  were,  and  the 
mark  difappears.  See  the  article  Mark.  I 

RAZOR-^7/,  alka,  a  web-footed  bird  with  no  hinder  toes,  com¬ 
mon  on  our  fea  fhores. 

Razor  fifh,  the  Coryph.ena  macula  of  Linnaeus  having  the 
head  and  fins  barred  with  bluilh  lines. 

RE,  in  grammar,  &c.  an  infeparable  particle,  orprepofition,  pre¬ 
fixed  to  the  beginning  of  words,  to  vary,  double,  or  otherwife  modify 
their  meaning.  The  effeC  of  the  re  is  various  :  ufually  it  fignifies 
again,  rurfum,  ava ;  as  in  re-join,  re- fign,  re-fume,  rf-courfe,  re¬ 
bound,  re-cite,  re- hear,  re-cognize,  re-compare,  re-double,  re-lin- 
quifh,  &c.  and  alfo  againfl,  as  in  /e-luCant,  re-cumbent,  &c. 

RE- ACTION,  in  lea-language,  fignifies  the  diftance  between 
anv  two  points  of  land,  lying  nearly  in  a  right  line. 

Re-action,  in  phyfiology,  the  refifiance  made  by  all  bodies  to 
the  adion  or  impulfe  of  others,  that  endeavour  to  change  their  ftate 
whether  of  motion  or  reft.  The  caufe  of  the  re-anion  of  bodies  is 
no  other  than  their  inertia. 

READINGS,  in  criticifm.  Various  Readings,  varia  iebiiones, 
are  the  different  manners  of  reading  the  text  of  authors  in  ancient 
manufcripts  ;  where  a  diverfity  has  arifen  from  the  corruption  of 
time,  or  the  ignorance  of  copyifts. 

RE-AFFORESTED,  is  where  a  foreft,  having  been  dif-afforef- 
ted,  is  again  made  a  foreft;  as  the  foreft  of  Dean  was. 

REAL,  is  applied  to  a  being  that  aCually  exilts  ;  in  which  fenfe 
it  coincides  with  aftual. 

Real,  in  law,  is  oppofed  to  personal. 

Real  anion,  that  whereby  the  plaintiff  lays  title  to  land,  &c. 
See  the  article  Action. 

REALM,  regnum,  kingdom,  a  country  which  gives  it’s  head,  or 
governor,  the  denomination  of  king. 

REAR,  a  term  frequently  ufed  in  compofition,  to  denote  fome¬ 
thing  behind  or  backward’s  in  refpeft  of  another ;  in  oppofition  to 
van,  or  avant-,  before. 

Rear,  in  a  military  fenfe,  is  ufed  for  the  hind-part  of  an  army, 
&c.  in  oppofition  to  the  front,  or  face  thereof. 

Rear,  in  naval  language,  is  a  name  given  to  the  laft  divifion  of  a 
fquadron,  or  the  laft  fquadron  of  a  fleet,  and  which  is  accordingly 
commanded  by  the  third  officer  of  the  faid  fleet  or  fquadron. 

Rear -half  files,  are  the  three  hindmolt  ranks  of  a  battalion,  when 
it  is  drawn  up  fix  deep.  See  the  article  File -leaders.  Rear-//«£ 
of  an  army  encamped,  is  always  tw’elve  hundred  feet  at  leaft  from 
the  center  line,  both  of  which  run  parallel  to  the  fro'lit  line,  and 
alfo  to  the  referve.  Rear-/7zw£,  is  the  laft  rank  of  a  battalion  or 
fquadron,  when  drawn  up,  and  generally  fixteen  or  eighteen  feet 
from  the  center  line,  when  drawn  up  in  open  order. 

Rear-w/>,  called  in  French  cabrer,  is  faid  of  a  horfe  that  rifes 
upon  his  hinder  legs,  as  if  he  would  come  quite  over. 

REASON,  ratio ,  a  faculty  or  power  ofthe  mind,  whereby  itdif- 
tinguilhes  good  from  evil,  truth  from  fallhood  ;  whereby  man  is 
diftinguilhed  from  beafts,  and  wherein  it  is  evident  he  greatly  fur- 
paffes  them  :  or,  reafon  is  that  principle,  whereby,  comparing  feve¬ 
ral  ideas  together,  we  draw  confequences  from  the  relations  they  are 
found  to  have.  ! 

Reafon,  in  the  Englilh  language,  has  different  fignifications :  fome¬ 
times  it  is  taken  for  true  and  clear  principles ;  fometimes  for  clear 
and  fair  deductions  from  thofe  principles  ;  and  fometimes  for  the 
caufe,  and  particularly  the  final  caufe. 

If  general  knowlege  confifts  in  a  perception  or  the  agreement  or 
difagreement  of  our  own  ideas,  and  the  knowlege  of  theexiftenceof 
all  things  without  us  (except  only  of  God,  whofe  exiftence  every  man 
may  certainly  know  and  demonftrate  to  himfelf  from  his  own  exif¬ 
tence)  we  had  only  by  our  fenfes  ;  what  room  then  is  there  for  the 
exercife  of  any  other  faculty,  but  outward  fenfe  and  inward  percep¬ 
tion  i  What  need  is  there  of  reafon  f  Very  much,  both  for  the  en¬ 
largement  of  our  knowlege,  and  regulating  our  alfent:  for  it  hath  to 
do  both  in  knowlege  and  opinion,  and  is  neceffary  and  affifting  to  all 
our  other  intellectual  faculties,  and  indeed  contains  two  of  them, 
viz.  fagacity  and  illation.  By  the  one  it  finds  out,  and  by  the  other 
it  lo  orders  the  intermediate  ideas,  as  to  difeover  what  connection 
there  is  in  each  link  of  the  chain,  whereby  the  extremes  are  held  to¬ 
gether  ;  and  thereby,  as  it  were,  to  draw  into  view  the  truth  fought 
for,  which  is  that  we  call  illation  or  inference, and  confifts  in  nothing 
but  the  perception  of  the  connection  that  is  between  the  ideas  of 
each  ftep  of  the  deduction;  whereby  the  mind  comes  to  fee  either 
the  certain  agreement  or  difagreement  of  any  two  ideas,  as  in  de¬ 
monftration,  in  which  it  arrives  at  knowlege ;  or  their  probable  con¬ 
nection,  on  which  it  gives  or  withholds  it’s  affent,  as  in  opinion. 
Senfe  and  intuition  reach  but  a  very  little  way.  Tnegreateft  part  of 
our  knowlege  depends  upon  deductions  and  intermediate  ideas :  and 
in  thofe  cales  where  we  are  fain  to  fubftitute  affent  inftead  of  knerw- 
legc,  and  take  propofitions  for  true  without  being  certain  they  are  fo, 
we  have  need  to  find  out,  examine,  and  compare  the  grounds  of  their 


probability.  In  both  thefe  cafes  the  faculty  which  finds  out  the 
means,  and  rightly  applies  them  to  difeover  certainty  in  the  one,  and 
probability  in  the  other,  is  that  which  we  call  reafon.  For  as  reafon 
perceives  the  neceffary  and  indubitable  connection  of  all  the  ideas  or 
proofs  one  to  another,  in  every  ftep  of  difeourfe  in  which  it  will 
think  affent  due;  this  is  the  lowelt  degree  of  that  which  can  be 
truly  called  reafon.  For  where  the  mind  does  not  perceive  this  pro¬ 
bable  connection,  where  it  does  not  difeern  whether  there  be  any 
fuch  connection  or  no,  the  man’s  opinions  are  not  the  produCt  of 
judgment,  or  the  confequence  of  reafon,  but  the  effects  of  chance 
and  hazard  of  a  mind  floating  at  all  adventures  without  choice,  and 
without  direction. 

So  that  we  may  in  reafon  confider  thefe  four  degrees:  the  firft  and 
higheft  is  the  difeovering  and  finding  out  of  proofs  ;  the  fecond,  the 
regular  and  methodical  difpofition  of  them,  and  laying  them  in  a 
clear  and  fit  order,  to  make  their  connection  and  force  be  plainly 
and  eafily  perceived  ;  the  third  is  the  perceiving  their  connection; 
and  the  fourth  making  a  right  concluiion.  Thefe  feveral  degrees 
may  be  obferved  in  any  mathematical  demonftration  :  it  being  one 
thing  to  perceive  the  connection  of  each  part,  as  the  demonftration 
is  made  by  another;  another  to  perceive  the  demonftration  of  the 
concluiion  on  all  the  parts;  and  the  third  to  make  out  a  demon-, 
ftration  clearly  and  neatly  one’s  felf ;  and  fomething  different  from 
all  thefe,  to  have  firft  found  out  thofe  intermediate  ideas  or  proofs 
by  which  it  is  made. 

Reafon,  as  contradiftinguilhed  to  faith,  is  the  difeovery  of  the  cer-* 
tainty  or  probability  of  fuch  propofitions,  or  truths,  w  hich  it  has  got 
by  the  ufe  of  it’s  natural  faculties  ;  viz.  by  fenfation,  or  reflection. 

Faith,  on  the  other  hand,  is  the  affent  to  any  propofition  upon 
the  credit  ofthe  propofer,  as  coming  immediately  from  God;  which 
we  call  revelation. 


Reason,  in  logic  and  rhetoric,  denotes  a  neceffary  or  probable 
argument ;  or  an  anfwer  to  the  queftion,  cur  eft?  why  is  it? 

The  fchoolmen  make  three  kinds  of  reafons,  rationes;  viz.  ratio  utt 
that ;  ne,  lefi ;  and  quia,  becaufe.  For,  anlwering  to  a  queftion,  cur , 
why,  we  begin  with  becaufe,  quia  ;  as,  Why  do  you  ftudy  ;  That  I 
may  become  learned  ;  which  is  the  ratio  at.  Again,  Why  do  you 
ftudy  ?  Left  I  fhould  be  ignorant ;  which  is  the  ratio  ne.  Laftly, 
Why  is  a  body  tangible  ?  Becaufe  matter  is  impenetrable;  which 
is  the  ratio  quia. 

Reason  of  fate,  ratio flatus,  in  matter  of  policy,  denotes  a  rule 
or  maxim,  whether  it  be  good  or  evil,  which  may  be  of  fervice  to 
the  ftate :  Or, 


Reafon  of fate  is  properly  underftood  of  fomething  that  is  necef¬ 
fary  and  expedient  for  the  intereft  of  the  government,  but  contrary 
to  moral  honefty,  or  jultice. 

REASONING,  ratiocination,  the  exercife  of  that  faculty  of  the 
mind  called  reafon  ;  or  it  is  an  aCt  or  operation  of  the  mind,  dedu¬ 
cing  fome  unknown  propofition  from  other  previous  ones  that  are 
evident  and  known. 

It  often  happens  in  the  comparing  ideas  together,  that  their  agree¬ 
ment,  or  difagreement  cannot  be  difeerned  at  firft  view,  efpecially  if 
they  are  of  fuch  a  nature  as  not  to  admit  of  any  exaCt  application  to 
one  another :  here  then,  as  has  already  been  obferved  under  the  arti¬ 
cle  Reason,  it  becomes  neceffary  to  look  out  fome  third  idea  that 
will  admit  of  fuch  an  application  as  the  prefent  cafe  requires.  Hence 
it  appears,  that  every  a£l  of  reafoning  neceffarily  includes  three  diftinC 
judgments,  two  wherein  the  ideas,  whofe  relation  we  want  to  difeo¬ 
ver,  are  fe  verally  compared  with  the  middle  idea,  and  a  third  wherein 
they  are  themfelves  connected,  or  disjoined  according  to  the  refult 
of  that  comparifon,  Now  as  our  judgments  when  put  into  words 
are  called  propofitions,  fo  the  expreffions  of  our  reafonings  are  termed 
fyllogifms.  And  hence  it  follows,  that  as  every  act  of  reafoning  im¬ 
plies  three  feveral  judgments,  fo  every  fyllogifm  muft  include  three 
diftinC  propofitions.  See  the  article  Syllogism. 

1  n  order  therefore  to  infer  a  concluiion  by  a  Angle  a£t  of  reafoning, 
the  premifes  muft  be  intuitive  propofitions ;  where  they  are  not,  pre¬ 
vious  fyllogifms  are  required,  in  wffiich  cafe  reafoning  becomes  a 
complicated  a£t  taken  in  a  variety  of  fucceflive  lteps.  This  fre¬ 
quently  happens  in  tracing  the  more  remote  relations  of  our  ideas, 
where  many  middle  terms  being  called  in,  the  conclufion  cannot  be 
made  out,  but  in  confequence  of  a  feries  of  fyllogifms  following  one 
another  in  train.  Hence  we  may  clearly  perceive  that  reafoning,  in 
the  higheft  exercife  ofthat  faculty,  is  no  more  than  an  orderly  com¬ 
bination  of  Ample  a£ts  of  reafoning.  See  Demonstration. 

Thus  we  fee  that  reafoning,  beginning  wfith  firft  principles,  rife9 
gradually  from  one  judgment  to  another,  and  connedts  them  in 
fuch  a  manner  that  every  ftage  of  the  progreflion  brings  intuitive 
certainty  along  with  it. 

RE-ATTACHMENT  ,  in  law,  is  a  fecond  attachment  of  a  per- 
fon,  who  was  formerly  attached  and  difmiiled  the  court  without 
day,  on  account  of  the  not  coming  of  the  juftices,  or  other  fuch 
cafualty :  without  which,  a  caufe  difeoniinued  cannot  be  revived, 
but  the  defendant  muft  plead  de  novo. 

RE-BAPTISANTS,  the  fame  with  Anabaptists. 

REBATE,  or  Rebatement,  in  commerce,  a  term  much  ufed 
at  Amfterdam,  for  an  abatement  in  the  price  of  feveral  commodities, 
when  the  buyer,  inftead  of  taking  time,  advances  ready  money. 

Rebate,  which  among  us  is  ufually  called  prompt-payment,  is  efti- 
mated  by  months,  and  is  only  allowed  for  certain  merchandize, 
which,  according  to  the  cuftoin  of  Amfterdam,  are 
German  wools,  0  f  15  "'j 
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Italian  filks, 
Sugars  of  Brafil, 
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That  is,  thofe  commodities  are  fold  for  ready  money,  only  de¬ 
ducing  or  rebating  the  intereft  of  the  money,  which  need  not  have 

been 
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been  paid  till  the  end  of  15,  2t,  &c.  months.  This  intereft  is  ufu- 
ally  regulated  on  the  foot  of  8  per  cent,  per  annum.  See  the  article 
Commercial  Law,  p.  1269. 

REBELLION,  a  tratterous  taking  up  of  arms  againft  the  king 
by  his  own  natural  fubjedts,  or  thofe  formerly  fubdued. 
v  REBUS,  a  name-device,  as  Camden  Englifhes  it;  or  an  enigma¬ 
tical  reprefentation  of  home  name,  Sec.  by  ufing  figures  or  pidlures, 
inftead  of  words,  or  parts  of  words.  Such  is  that  of  the  gallant 
mentioned  by  Camden,  who  expreffed  his  love  to  Rofe  Hill,  by 
painting  in  the  border  of  his  gown  a  rofe,  a  hill,  an  eye,  a  loaf,  and  a 
well  ;  which,  in  the  rebus  ftyle,  is  read,  Rofe  Hill  I  love  well.  The 
Picards  have  the  honour  of  inventing  this  notable  kind  of  wit ; 
whence  the  French,  to  this  day,  call  it  rebus  de  Picardie. 

This  kind  of  wit  was  long  pradlifed  by  the  great,  who  took  much 
pains  to  find  devices  for  their  names.  It  was,  however,  happily  ri¬ 
diculed  by  Ben  Johnfon,  in  his  humorous  defeription  of  Abel  Drug- 
ger’s  device  in  the  Alchemift ;  and  by  the  Spectator,  in  the  device  of 
Jack  of  Newbury  ;  at  which  time  the  rebus,  being  raifed  to  fign-pofls, 
was  grown  out  of  fafhion  at  court. 

Rebus,  in  heraldry,  a  coat  of  arms  which  bears  an  allufton  to  the 
name  of  the  perfon  ;  as  three  caftles,  for  Caftleton  ;  three  cups,  for 
Butler ;  three  Conies,  for  Conifby  ;  a  kind  of  bearings  which  are  of 
great  antiquity. 

REBUTTER,  or  bar,  in  law,  the  anfwer  of  the  defendant  in  a 
caufe  to  the  plaintiff’s  fur-rejoinder.  The  plaintiff’s  anfwer  to  the 
defendant’s  rebutter ,  is  called  a  fur-rebutter. 

RECAPITULATION,  in  oratory,  &c.  a  part  of  the  peroration, 
or  conclufion  ;  called  alfo  anacepha l^eosis. 

Recapitulation  is  a  fummary  of  the  preceding  difeourfe ;  or  a  con- 
cife,  tranlient  enumeration  of  the  principal  things  infilled  on  at  large 
therein  ;  whereby  the  memory  of  the  hearers  is  refrefhed,  and  the 
force  of  the  whole  colledted  into  one  view. 

An  inflance  of  this  may  be  given  in  the  peroration  of  Cicero’s 
Manilian:  fhiare,  cum  helium  it  a  necefjanum  fit ,  ut  negligi  non  poffit : 
ita  magnum,  ut  accuratijjime  Jit  admnijtrandum  ;  iff  eum  ei  imperatorem 
preeficere  pojfitis ,  in  quo  fit  eximia  belli  feientia,  fingularis  virtus,  clarif- 
Jin/a  auftoritatis,  eg  regia  fortuna ;  dubitabitis ,  fuirites,  quin,  iffc. 

RECEIPT,  an  acquittance  or  difeharge  ;  or  an  adt  whereby  it 
appears,  that  a  thing  has  been  paid  off,  or  acquitted. 

Receipts,  in  England,  mull  be  on  Ramped  paper,  if  above  forty 
fhillings,  the  price  of  which  llamps  vary  according  to  the  fum,  and 
of  which  the  perfon  demanding  the  receipt  is  to  be  at  the  expence. 

RECEIVER,  in  chemtftry,  &c.  Refer  to  the  Syflern. 

RECHABITES,  a  kind  of  religious  order  among  the  ancient 
Jews,  infiituted  by  Jonadab  the  fon  of  Rechab  ;  and  comprehending 
his  family  and  poflerity.  Their  founder  prefcribed  them  three  things  : 
Not  to  drink  any  wine;  not  to  build  any  houfes,  but  to  dwell  under 
tents  ;  and  not  to  fow  any  corn,  or  plant  vines. 

The  Rcchabites  obferved  thefe  rules  with  great  flridlnefs,  as  appears 
from  Jer.  xxxv.  6,  Sec.  Jonadab  lived  under  Jehoafh,  king  of  Ju¬ 
dah,  contemporary  with  Jehu  king  of  Ifrael ;  his  father  Rechab, 
from  whom  his  poflerity  were  denominated,  defeended  from  Ragucl 
or  Jethro,  father-in-law  to  Mofes,  who  was  a  Kenite,  or  of  the  race 
of  Ken  ;  wnence  Kenite  and  Rechabile  are  ufed  as  fynonymous. 

RECHACING,  in  hunting,  the  driving  back  of  the  deer,  or 
other  beads,  into  the  foreds,  chaces,  &c.  which  had  draggled  out 
into  the  copfes  or  thickfets,  See. 

RECHANGE,  in  fea-affairs,  fiich  tackle  as  is  kept  in  referve 
aboard  the  {hip,  to  ferve  in  cafe  of  failure  of  that  already  in  ufe. 

RE-CHARGE  of  a  fire-arm,  a  fecond  charge,  or  the  loading  it 
afrefh.  The  re-charge  lhotild  never  be  fo  deep  as  the  firll  charge, 
led  the  piece,  being  overheated,  Ihould  burd. 

RECHEAT,  in  hunting,  a  leifon  which  the  huntfinan  winds 
on  the  horn,  when  the  hounds  have  lod  their  game,  to  call  them  back 
from  purfuing  a  counter-feent. 

RECIPE,  in  medicine,  a  prefeription,  or  remedy  to  be  taken  by 
a  patient:  fo  called,  becaufe  always  beginning  with  the  word  Recipe, 
that  is ,*Take,  which  is  generally  denoted  by  the  abbreviature  R. 

RECIP1ANGLE,  or  Recipient  Angle,  a  mathematical  in- 
flrument,  ferving  to  meafure  re-entering  and  faliant  angles,  efpecially 
in  fortification. 

RECIPROCAL,  fomething  that  is  utual,  or  which  is  returned 
equally  on  both  fides,  or  affcdls  both  p...  s  alike.  The  end  of  hu¬ 
man  fociety  is  to  afford  each  other  reciprocal  aid. 

Reciprocal  verbs,  in  grammar,  are  thofe  whofe  nominative  is 
plural,  and  denote  perfons  adting ;  mutually  on  one  another:  as,  Ces 
quatre  homines  s'entrebattaient,  thefe  four  men  fought  together,  Sec. 

RECKONING,  in  navigation.  Refer  to  the  Sydem,  p.  1462. 

RECLAMING,  in  falconry,  is  taming  a  hawk,  &c.  and  making 
her  familiar.  A  partridge  is  Laid  to  reclame ,  when  fhe  calls  her 
voting  ones  together,  upon  their  fcattering  too  much  from  her. 

RhCLINATION  of  a  plane,  in  dialling,  is  the  number  of  de¬ 
grees  any  dial- piane  deviates  from  a  vertical  pofition.  The  rechna- 
non  of  a  plane  is  eafily  found  ;  for  having  drawn  a  horizontal  line  op 
the  plane,  by  a  level  or  quadrant,  and  another  line  at  right  angles  to 
it ;  apply  a  ruler,  fo  that  one  end  of  it  may  reach  beyond  the  plane : 
this  being  done,  a  quadrant  applied  to  the  edge  of  the  ruler  will  fhevv 
the  degrees  and  minutes  of  the  plane’s  reclination ;  accounting  from 
that  fide  of  the  quadrant  which  touches  the  edge  of  the  ruler.  Refer 
to  Syitem  of  Dialling,  p.  689. 

RECLUSE,  {hut  up,  retired.  A  perfon  diut  up  in  a  fmall  cell 
of  an  hermitage  or  monadery,  and  cut  off,  not  only  from  all  conver- 
fation  with  the  world,  but  even  with  the  houfe,  is  termed  a  reclufe. 
This  is  a  kind  »f  voluntary  impnfonment,  from  a  motive  either  of 
devotion  or  penance. 

RECOGNITION,  in  law,  an  acknowlegment ;  a  word  parti¬ 
cularly  ufed,  in  our  law-books,  for  the  full  chapter  of  the  llatute  1 
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Jac  I.  by  which  the  parliament  acknowledged,  that,  after  the  death  of 
queen  Elizabeth,  the  crown  had  rightfully  defeended  to  kin<*  Tames 

RECOGNIZANCE,  in  law,  a  bond,  or  obligation  &ot  record, 
acknowlcged  to  the  king;  tedifying  the  recognizor  to  owe  to  the 
recognizee  a  certain  fum  of  money.  It  is  thus  called,  becaufe  re¬ 
cognized,  or  acknowleged  in  fome  court  of  record,  or  before  fome 
judge,  maftery  in  chancery,  or  judice  of  the  peace.  .  There  are  alfo 
recognizances  for  bail,  others  for  appearing  at  the  feflions,  to  profe- 
cute  a  felon,  others  fqr  good  behaviour. 

RECOGNIZEE,  is  he  to  whom  the  perfon  is  bound  in  a  recogni¬ 
zance. 


the  perfon  bound  to  another  in  a  recognizance. 

RECOLLECT  ION,  a  mode  of  thinking,  whereby  thofe  ideas 
fought  after  by  the  mind  are  brought  again  to  view. 

RECOMPOSlT  ION,  in  chemidry,  the  compounding  of  bodies 
from  their  {eparated  parts  or  principles,  fo  as  to  compofe  the  origi¬ 
nal  whole  again. 

RECONNOITRE,  in  war,  implies  to  view  and  examine  the 
date  of  things,  in  order  to  make  a  report  thereof. 

We  fay,  to  reconnoitre  the  coads,  to  reconnoitre  a  port,  See.  A 
body  ot  horfe  was  fent  to  reconnoitre  their  camp,  the  ground,  the  con¬ 
dition  of  the  roads,  rivers,  &c. 

A  general  ought.to  go  to  reconnoitre,  in  perfon,  the  place  to  be  be- 
fieged,  in  order  to  learn  it’s  fituation  and  avenues,  it’s  ftrength  and 
weaknedes.  5 

RECORD,  recordum,  in  law^  an  authentic  tedimony  of  any  thing 
in  writing,  contained  in  rolls  of  parchment,  and  preferved  in  a 
court  of  record. 

Record,  trial  by,  is  ufed  only  in  one  particular  indance  ;  where 
a  matter  ot  record  s  pleaded  in  any  adtion,  as  a  fine,  a  judgment,  or 
the  like;  and  the  oppofite  party  pleads  “  hul  tiel  record that  is, 
there  is  no  fuch  matter  of  record  exiding :  but  this  ldiie  is  tendered 
and  joined  in  the  following  form,  “  and  this  he  prays  may  be  in¬ 
quired  ot  by  the  record,  and  the  other  doth  the  like  ;”  and  hereupon 
the  party  pleading  the  record  has  a  day  given  him  to  bring  it  in,  and 
proclamation  is  made  in  court  for  him  “  to  bring  forth  his  record,  or 
he  fhall  be  condemned  ;”  and  on  his  failure,  his  antagonill  diall 
have  judgment  to  recover. 

Record,  among  fowlers.  A  bird  is  faid  to  record,  when  it  be¬ 
gins  to  tune  or  fing  within  itfelf ;  or  to  form  it’s  notes,  and  difpofe 
it’s  organs  for  dinging.  The  cock  thruih  is  diftinguilhed  from  the 
hen  in  recording;  the  firft  being  more  loud  and  frequent  in  it  than  the 
fecond. 

RECORDER,  recordator,  a  perfon  whom  the  mayor,  or  other- 
chief  m3gi{lrate  of  any  city,  or  town  corporate,  having  jurifdidlion, 
and  a  court  of  record,  within  their  precindls,  does  affociate  with  him, 
for  his  better  diredion,  in  matters  of  judice,  and  proceedings  ac¬ 
cording  to  law.  He  is  ufually  a  counfellor,  or  other  perfon,  verfed 
and  experienced  in  the  law.  In  fome  towns,  which  have  their  par¬ 
ticular  affizes  within  themfelves,  and  no  mayor,  the  recorder  is  the 
judge. 

The  recorder  of  London  is  one  of  the  judices  of  oyer  and  terminer, 
and  a  judice  of  peace  of  the  quorum,  for  putting  the  laws  in  execu¬ 
tion  for  preferving  the  peace  and  government  of  the  city  ;  and  bein'* 
the  mouth  of  the  city,  he  delivers  the  fentences  and  judgments  of  the 
courts  therein,  and  alfo  certifies  and  records  the  city-eudoms,  See. 
He  is  chofen  by  the  lord  mayor  and  aldermen,  and  attends  the  bufi- 
nefs  of  the  city,  on  any  warning  by  the  lord  mayor,  &c. 

RECOVERY,  is  an  obtaining  of  any  thing  by  judgment,  or  trial 
at  law  ;  anfwering  to  evidiio  among  the  civilians. 

True  Recovery,  is  an  adlual  or  real  recovery  of  any  thing,  or  of 
the  value  thereof,  by  judgment.  As  if  a  man  fue  for  any  land,  or 
other  thing,  and  have  a  verdidl  or  judgment  for  him. 

Feigned  or  common  recovery,  is  a  fort  of  fflio  juris,  being  a  cer¬ 
tain  form  or  courfe  prefcribed  by  law  to  be  obferved  for  the  better 
aiTuring  of  lands  and  tenements  to  us  ;  the  end  and  effedt  whereof  is, 
to  difeontinue  and  deftroy  eflates-tail,  remainders,  and  reverfions, 
and  to  bar  the  intails  thereof. 

In  Recovery  with  a  jingle  voucher  there  are  three  parties  re¬ 
quired  ;  the  demandant,  the  tenant,  and  the  vouchee.  The  deman¬ 
dant  is  he  who  brings  the  writ  of  entry,  and  may  be  termed  the  re- 
coverer.  The  tenant  is  he  againft  whom  the  writ  is  brought,  and 
may  be  called  the  recoveree.  The  vouchee  is  he  whom  the  tenant 
voucheth,  or  calls  to  warranty  for  the  land  in  demand. 

Recovery  with  double  voucher  is  where  the  tenant  voucheth  one, 
who  voucheth  another,  or  the  common  vouchee.  To  explain  this 
matter :  fuppofe  a  man  defirous  to  cut  oft’ an  eftate-tail  in  lands  or 
tenements,  to  the  end  that  he  may  fell,  give,  or  bequeath  them ; 
the  firft  thing  he  does  is,  to  cjufe  a  feigned  writ  of  entry  fur  diffeifm 
in  le  poll  to  be  brought  for  the  lands  of  which  he  intends  to  dock  or 
cut  off  the  intail ;  and  in  a  feigned  declaration  thereupon  made,  he 
pretends  he  was  diffeifed  by  him,  who,  by  a  feigned  fine,  or  deed  of 
bargain  and  fale,  is  named  and  fuppofed  to  be  tenant  of  the  lands. 
Th  is  feigned  tenant,  if  it  be  a  feigned  recovery ,  is  made  to  appear,  and 
vouch  the  bag-bearer  of  writs  of  the  cuftos  brevium,  or  cryer,  of  the 
common- pleas  (where  alone  thefe  common  recoveries  are  allowed) 
who  makes  default :  upon  which  a  judgment  is,  by  this  fidlion,  en¬ 
tered,  that  the  demandant  {hall  recover,  and  have  a  writ  of  feifin  for 
the  poifeflion  of  the  lands  in  queftion  ;  and  that  the  tenants  fhall  reco¬ 
ver  the  value  of  the  lands  againft  the  lands  of  the  vouchee;  which  is 
an  imaginary  fatisfadlion  for  the  heir  in  tail,  though  he  is  to  be  never 
the  better  for  it. 

RECREMENT,  recrementum,  in  medicine,  fome  fuperfhious  mat¬ 
ter  feparated  from  fome  other  that  is  ufeful.  In  which  fenfe,  it 
amounts  to  much  the  fame  with  faeces,  or  excrement. 

RECRIMINATION,  a  pofterior  accufation  brought  by  the  ac- 
cufed  againft  his  accufer,  upon  the  fame  fadl.  When  two  parties 

have 
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have  made  their  mutual  complaint  at  the  fame  time  ;  the  bufinefs 
is,  firfl,  to  determine  who  fhall  be  the  aecufer,  and  who  the  accufed; 
i.  c.  on  whom  fhall  fill  the  recrimination. 

RECRUITS,  in  the  military  art,  new  men  raffed  to  fupply  the 
places  of  inch  as  have  loll  their  lives  in  the  fervice,  or  are  rendered 
unserviceable  by  age  or  wounds.  See  the  article  Listing. 

RECTANGLE,  & c.  in  geometry.  Refer  to  the  Syftem. 

RECTANGULAR,  in  geometry,  is  applied  to  figures  and  folids 
which  have  one  or  more  angles  right. 

Such  are  fquares,  reftangles,  and  reclangled  triangles,  among 
plain  figures  ;  cubes,,  parallelepipeds,  &c.  among  folids. 

Solids  are  alfo  {aid  to  be  reef  angular  with  refpedt  to  their  fituation : 
thhs,'if  a  cone,  Cylinder,  &c.  be  perpendicular  to  the  plane  of  the 
horizon,  it  is  called  a  rectangular  or  right  cone,  cylinder,  &c. 

RECTIFICATION,  compounded  of  rectus,  right,  direct,  and 
jio,  I  become,  the  aft  of  rectifying,  i.  e.  of  correcting,  remedying,  or 
redreffing,  fome  defeft  or  error,  in  refpeft  either  of  nature,  art,  or 
morality. 

Rectification,  in  chemiftry,  is  nothing  but  the  repetition  of 
a  diftillation,  or  fublimation  feveral  times,  in  order  to  render  the 
fubftance  purer,  finer,  and  free  from  aqueous  or  earthy  parts. 

The  perfeftion  of  rectifying  fpirits,  according  to  Dr.  Shaw,  de¬ 
pends  upon  finding  out  a  Ample  method  of  feparating  all  the  oil 
and  water  from  it  ;  and,  he  obferves,  that  the  great  affinity  be¬ 
twixt  the  effential  oil  and  fpirit,  is  the  phyfical  caufe  of  the  dif¬ 
ficulty  found  in  the  rectification  of  brandies.  He  recommends  the 
way  of  working  from  a  fpirit  largely  diluted  with  water,  into  water 
again  ;  whereby  the  effential  oil  would,  at  one  operation,  be  doubly 
feparated. 

Rectification,  in  geometry,  is  the  finding  of  a  right  line 
equal  to  a  curve. 

All  we  need  to  find  the  quadrature  of  the  circle  is,  the  rectification 
of  it’s  circumference  ;  it  being  demonftrated,  that  the  area  of  a  circle 
is  equal  to  a  reftangled  triangle,  whofe  two  fides,  comprehending 
the  right  angle,  are  the  radius,  aud  a  right  line  equal  to  the  cir¬ 
cumference.  To  reftify  the  circle,  therefore,  is  to  fquare  it ;  or, 
rather  both  the  one  and  the  other  are  impoffible.  See  the  article 
Quadrature  of  the  circle. 

The  rectification  of  curves  is  a  branch  of  the  higher  geometry  ; 
wherein  the  uleof  the  new-invented  integral  calculus,  or  inverfe  me¬ 
thod  of  fluxions,  is  very  confpicuous.  For,  fince  a  curve  line  may  be 
conceived  to  confift  of  innumerable  right  lines,  infinitely  fmall ;  if 
the  quantity  of  one  of  them  be  found,  by  the  differential  calculus; 
theirfum,foundbythe  integral  calculus,  givesthe  length  of  thecurve. 

Thus,  if  AMO  [Plate  27,  fg.  18,)  be  a  curve  of  any  kind,  whofe 
ordinates  are  parallel  to  one  another,  and  perpendicular  to  the  axis 
AH  ;  and  the  fluxion  of  the  abfeifs  AP  be  denoted  by  P p  or  M  R, 
and  R m  be  taken  to  reprefent  the  correfponding  fluxion  of  the  ordi¬ 
nate  PM,  then  will  the  tangent  M m  be  the  line  which  the  genera¬ 
ting  point  of  the  curve  would  deferibe,  if  it’s  motion  were  to  become 
uniform  at  M  ;  confequently  this  line  will  truly  exprefs  the  fluxion 
of  the  fpace  A  M.  Hence,  putting  A  P—v,  PM— j,  and  A  M 
—  z,  we  have  z  (  rzr:  M  m  zzz  4/  M  K2  -}-  K  ni2)  */  x~  ~J -y  2  • 
from  which,  and  the  equation  of  the  curve,  the  value  of  z  may  be 
determined.  But  if  all  the  ordinates  oLthe  propofed  curve  ARM 
( Plate  29,  fig.  72,)  be  referred  to  a  center  C ;  then,  putting  the  tan¬ 
gent  R  P,  intercepted  by  the  perpendicular  C  P,  =  /,  the  arc  B  N, 
ofacircledefcribed  about  the  center  C=v,  the  radius  CN  (orCBj 
s=a  &c.  we  fhall  have  z  : y  : :  y  (C  R)  :  /  (R  P] ;  and,  confequently, 

z  — — ^  ;  whence  the  value  of  z  will  be  found,  if  the  relation  of  v 

and  t  is  given. 

I.  To  rectify  the  common  parabola  ;  or  to  find  the  length  of  any  para¬ 
bolic  arc  AM  (Plate  27, fig.  18).  Suppofe  the  parameter  —  a, 
the  abfeifs zzr  AP  —  ,v,&c.  as  above.  From  the  well  known  pro¬ 
perty  of  this  curve,  a  x—y 2  ;  and  a  x  ==  2yy  (fee  Feuxion)  ;  con- 


fequently  x 


-,  which,  fubflituted  for  x2 


in  the  general  expreffion  for  the  length  of  the  curve,  makes  z 

4y2y2 


-y 


==^- X  +47^)1 ;  which,  thrown  into  an  infi¬ 


nite  series,  becomes  =  — Xfl4 

a 

2  f  y  2y4l  1  4y6  y 


2y2 


2  y4 


+ 


4  y 


-,  &c. 


1.  e. 


■ ,  &c.  And  the  fluent  of  this  feries 


is  z  —y  -f  ^~2  +^7  — >  &c  —  the  length  of  the  curve 


3  a2  5  a4  ‘  7  a 
A  M  required. 

Otherwife  :  the  above  z  z=z  V  a2  -4-4y2j 

a 

ffij-fy2  T _ a2  yy4-4y3y  t  \a 2  yy-f-4y3y 


is 


__  y 


*■+ 


\  a2  y 


'f2-\-yy2'\Z  aXa2y2-\-4yfZ  aXa2  y2  fi-AyA"  '  a  X  a-f-4y2] 

l  =—  xFF+tF  ~~ x  xi  aZy'r^r^y  +i « x  —  * 


-y2 


But  the  fluent  or  the  firft  of  thefe  two  terms  is=—  ^ 


=  ^*X  i  «2  +?l  2  ;  and  the  fluent  of  the  laft  two  terms  isrr=i 

; _ _  i  v  r 

a  x  hyp.  log.  of  y  4-  -f-y2\  2  ;  therefore, zrr:  ~  X  2 

*-}-  £  «  X  hvp.  log.  ofy-^T  a2  -f-FF*  I3ut  whenz  andy  vanifh, 
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or  become  =  o,  as  they  do  at  the  vertex,  this  fluent  becomes—  1  a 
X  hyp.  log.  of  i  a;  and,  therefore,  the  faid  fluent  being  coreded 
gives  the  true  .value  of  z,  or  the  length  of  the  curve  A  M  =~ 

-~'X  2  +  \  a  X  hyp.  log.  ofy-j-i“T2TpFi  *— £  X 

hyp.  log/ofia-J-x  +  J  a  X  hyp.  log  of 

y  + £  <p  -f- y2!  i 

\a 

Hence,  if  AC  and  DC  (fig.  ig,)  be  the  conjugate  femiaxes  of  an 
equilateral  hyperbola  ;  and  AC-a,  MP=2y,  QM  =  *.  then 
will  AP— —  a ;  and  x 2  — •  a2-=.\y2  ;  therefore x2  =^=qy2  a*  j 

confequently  ^  4 y2~\~a2.  If  then  f»ibe  fuppofed  infinitely 

near  O  M,  we  fhall  have  Qj/c=zy,  and  therefore  the  element  of  the 

area  C  Q  M  A  — y  X  V  a2-\-^.y2.  Whence  it  appears,  that  the 
rectification  of  the  parabola  depends  on  the  quadrature  of  the  hy¬ 
perbolic  fpace  C  Q_M  A.  1 

II.  To  determine  the  length  of  an  arc  of  the  common  hyperbola.  Let  the 
femitranfverfe  axis  be  reprefented  byb,  and  thefemiconjugate  bye. 


and  we  fhall  have 


b2  y2 


:  2  b  x-fix2,  from  the  nature  of  the  curve 


b  \/  c*-4-y2 

(fee  Hyper  bola)  ;  and,  therefore,  ^  —  — - hence;j 


by  y 


a2)  =y/  > 


b2  y2  y2 


r  y/f* and  i(=  \/y2  -f  x2)  =V  >2+- 

b2 y2  m  _  b2 y2 

i  which,  by  convertingTnpTTjT  into  an  infinite 


F  __ _____ 

feries,  becomes^  /  ,&c.  But  ftill 

V  1  ~  r4  c"  cs  c 1 0 

we  have  the  fquare  root  to  extraft:  in  order  thereto,  let  it  be  affumed 

—  1  +A^2  + By4  +  Gy6  +  Dye,&c.  Then,  by  fquaring,  and 
tranlponng,  there arues 

1  -}-  2  Ay2  -f-  2  By4  -f-  2  Cy  6  2  Dy8,  &c.  *> 

-j~A2y4-j-  lA  By  6-{-2ACy8,  &c. 

-(-.B2y8»&c.  }  ■=  o 

-c-txr+^xr-^xr+fLxy'.^J 


Hence  A=:  L  ;  B  = 

2 c4  2  c 

b2  .  „  b2  .  34 


.  IA==. 


2  C 


;  C 


2  c‘ 


&c-  &c-  Therefore  z  ( 


.  b2  y2  _ _ 

1  +  ~  &c-  —y  X  1  -f  Ay2  -f-By4,  &c.)  =  y  -f 


b2 


2  ft 


b 2  (bA  b2  b 4  bb 

Ky'y— 2ft+8ft  x>4i  -f  +767iT  X  y6  h 


\  i  r  ,  b2  y3  b 2  ,  b*  y 

And  confequently  z  =  y  -{-  4  _ —  - J 


b 4 


-X' 


y7 


4ft 


10  cA 


+ 


■>  &c. 


ft  ~  2ft  '  8f4  ^  14c6 

By  the  very  fame  way  of  proceeding  the  arc  of  an  ellipfis  may  be 
found,  the  equations  of  the  two  curves  differing  in  nothing  but 
their  figns. 

HI.  To  rectify  the  fpiral  of  Archimedes.  The  value  of/  (AT, 

by 

Plate  29,  fig.  Si,}  being  denoted  by  fee  Tangent  of 

the  fpiral,  &c.)  we  have  2  (  = 


ay 


;  w'hich  flux¬ 


ion  being  the  fame  as  that  exprefling  the  arc  of  the  common  para¬ 
bola  (Prob.  I.)  by  inferting  in  the  expreffion  z  =  ~X  a 2  4~  47'21^' 

a  *  1 

b  for  i  a,  it’s  fluent  will,  therefore,  be  truly  reprefented  by  the 

ly  if  fit  — J— y  * 


meafure  of  the  faid  arc,  or  by 


4*  \  &  X  hyp.  log. 


the  value  there  found,  by  making  the  propo- 


y  +  V  h  2  -f  y‘ 

b 

fed  fubftitution. 

IV.  To  rectify  the  involute  of  a  circle,  whofe  nature  is  fuch,  that 
the  part  P  R  (fig.  82,)  of  the  tangent  intercepted  by  the  point  of  con- 
taft  and  the  perpendicular  C  P,  is  every  where  equal  to  the  radius 


C  O  of  the  generating  circle.  In  this  cafe  z  (■ — —) — 

\  t  J  a 

y 2 

obtain  z  =  which,  correfted  by  making y=a— AC,  become! 

refs 

2  a  \2  C  A / 


the  true  meafure  of  the  required  arc  H  R. 

V.  The  right  fine  LB  of  an  arc  of  a  circle  being  given,  ( Plate  27,  fg. 
20  ,)to  find  the  arc  AC.  Let  A  Birr*,  CB— y,  O  A=ra,  CE  the 
fluxion  of  the  abfeifs,  E  D  the  fluxion  of  the  ordinate,  and  C  D  the 
fluxion  of  the  arc  C  A  zzz  z.  From  the  property  of  the  circle,  2  a  x 
—  xx  zzzyy,  whence  2  ax  —  2  x  x  =.  2  yy,  and,  therefore,  x  ~ 

yy  _  yfiy 2  I  _ _ i 

a _ x*  and  T  >  becauf ea  —  x  (OB  =  OC2  — C  B4t  1 

_ ,  y  2 y\ 

=  )«T=Irli  But  C  D2  (i2)=y2+x*—y* 
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RECTI  FIC  ATION. 


, .  y 2  y 2 

and  z  =  — 


+>*|  =  —  * , 

|  a2 — y2\ 

which  lall  quantity  thrown  into  an  infinite  feries,  will  give  z  =  ay 


a- 


y  1  I  zi  ..jsy'.pir’  ,  w  y  , 

A  a  ‘  2a3  ~  8«s  ~  16a7  ‘  128a9  ~e.i;6a' 1  ^xo24«l  3  ^ 


2a3  1  8«s  ri6a7  *  128a9  256a' 

429  yl*  &c  __  y  ,  .111,  mi  I  111  ■  3 5  v 8 ,y  ,  6371  °y 

2048  a1 5  ’  ’  y  .2  a2_r  8a4  '  i6«6  •'128a8  ‘  256  a  1  °" 

■  ■I  — ^  y  /  *  &c.  And  the  fluent  of  this  feries  is  z=zzy 
1  1024  a1 2  2048  a14  7 


1  Z_  4-  3? - {— 2Z_  _L  <2AA_  4_ 

“6a“  1  4°fl4  U2a6  1  1 1 12a8  1  2856a1"  1  13312a1 

-^9  }  -,  &c.  =  the  length  of  the  arc  AC.  Suppofing  the  ra- 
30720 a14  rr  ° 

dius  OA=.a=i,  and  the  angle  CO  A  =  30°,  then,  (becaufe 
the  fine  of  any  arc  is  equal  to  half  the  chord  of  double  of  that  arc, 
and  the  chord  of  6o°  is  equal  to  the  radius)  the  fine,  or  ordinate 
C  B  (=y)  will  berze|,  and,  therefore,  the  terms  of  the  above  flu¬ 
ent  being  reduced  into  decimals,  and  placed  under  one  another,  will 
Hand  thus,  viz.  . 

.500000000,  &c. 

.020833333 
.002343750 
.000348772 
.000059339 
.000010923 
.000002118 
■000000426,  &c. 

The  fum  of  1  o  &  f  =  the  length  of  the  arc 

which  is  /  '523o9°7>  ^c*  ^  AC; 

which  X  by  -  -  12 

«"«  -  -  -  6.283185,  &c. 

therefore  -  -  {^tLffi,°erlt 

VI.  The  right  fine,  verfedfine ,  tangent,  or  fecant  of  an  arc  of  a  circle 
being  given,  to  find  the  length  of  an  arc  itfilf  in  terms  thereof.  Let  the 
verled  fine  A  b-=.x  ( Piute  29,  fig.  83,)  the  right  fine  Rb=y,  the 
tangent  fi  T  —  the  fecant  O  T  =  s,  the  arc  A  R=  z,  and  the 
radius  AO  or  R  O  =  a;  and  let  R  n  z=zx,  n  r—j,  and  R  rz=z. ' 
Since  the  angle  r  n  R  (=  a  right  angle)  =  O  b  R,  and  a  R  n  (—  a 
right  angle  —  «RO)=ORi,  the  triangles  r  R  n  and  ORi  are 
therefore  equiangular;  and  it  will  be,  Ri/j):OR(a)::R«  ( x ) 
a  x 


5  y7 


35  r 


63  y' 


256 
is 

231 y1 3 


r2  + 


a  X 


sRa(z)  =— = 

y 


-  ^  ~ ■=■  (becaufe,  by  the  property  of  the  cir- 

V  2,  a  X  X  X 

cle  4/  2  a  x  — .v  x  =_)’.)  Alfo,  Ob  a2 — y2)  :  OR  [a)  :  :  n  r  (y) 

ay  * 

:  R  r  (z)  z=z  —  - Thefe  two  values  exhibit  the  fluxion  of 

\/a2  — y2 

the  arc  in  terms  of  the  verfed-fineand  right-fine  refpetflively  ;  but  to 
get  the  fame,  in  terms  of  the  tangent  and  fecant,  we  have  (by  limilar 
triangles)  O  T(=  s  ==  -f  a2— y2)  :  O  A  (a)  :  ;  O  R  [a):  Ob  — 


' — V  a2-ft‘ 


:  hence  A  b—a  —  —  ~a- 


V  a*  -f  /*} 


whofe 


fluxion  is  therefore  =  — ~  =  — —  ;  whence  (again  by  fimilar  tri- 


angles)  AT  (  =  v^52  — a2z=zt):  OT  (=r=  a2  -j-/2)  :  :  R  n 

a2  t  _ • 

— ■  -  c* 

/ 2 

a  x 


:Rr 


a2  s 


5  V  S2  —a2  “ 2  -W2 


f 


Now,  from  any  one  of  the  four  forms  of  fluxionsi  _ _ — » 

\^V  2  a  x  —  xx 


av 


a 2  t  _ a2 1 _ "N 

■  a2  -j-/2  s  V  s2 — a1) 


here  found,  the  value  of  the 


\f  a2  —  f 

arc  itfelf  (by  taking  the  fluent,  in  an  infinite  feries)  will  likewife 
become  known. 

But  the  third  form,  exprefled  in  terms  of  the  tangent,  being  in- 
ti rely  free  from  radical  quantities,  will  be  the  mod  ready  in  practice, 
efpecially  where  the  required  arc  is  but  fmall ;  though  the  feries 
arifing  from  the  firft  form,  always  converges  the  fafteft. 


If,  therefore, 


a2  / 


a2+t2 


be  now  converted  to  an  infinite  feries,  we 


fhall  have  z  z=zt- 
t 3  /5 


t2  t 


f  4  /  #  6  t 

- — - ,  &c.  and  confequently  %  = 


/ — 


a 2 

t 7  t 9 

{ — -,  &c.  =  AR.  Where,  if  (for  exam- 


3«2  1  5«4  7«“  *  9 a 

pie  fake)  A  R  be  fuppofed  an  arc  of  30  degrees,  and  A  O  (to  render 
the  operation  more  eafy)  be  put  reunify,  we  fhall  have  /= *  4/ 
=»•  J7735<52  becaufe  Ob  >/  \  :  b  R  ({)  :  :  O  A  (1)  :  A  T  (/)  ~ 
V ^  Whence  t3  (  — /  =/X-y)— •I9245°o 

t%  X'2  °^41500 

t7  (=/5  X/*=yJ=^oa<3833 

No.  140.  Vol.  III. 


[1677 


/ 9 
t* 1 
tl  3- 
/ 19 


(=zt7  Xt2  0071277 

(=  /9  X  =-)=*o°23759 

(—*' 1  X'!=^)=-00079i§ 

3Xt2— — ^=.0002639 


And  therefore  AR  —.5773502  — 
.°2 1 3833  |  .007x277  .0023759 
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1924500  .0641500 


3  ^ 

.0007919 


■f 


1 1 

0000097 


l3 


5 

.0002639 

~ 


+ 


.0000032 

=.5235987  ; 


•0000879  .0000293 

.  ,E7  19  ‘  21  23 

wmch  multiplied  by  6,  gives  3,141592  -j-  for  the  length  of  the  fe- 
tm periphery  of  the  circle  whole  radius  is  unity. 

VII.  To  reft  if y  the  common  cycloid.  Let  the  radius  AO  /  PI.  20  fa- 
78.)of  thegeneratingfemicirclebedenoted  by  a,  we  fhall  haveBR  ~ 

(j  X _ X  X 

v  2  a  x  —  x2  ;  and  it’s  fluxion  which.beingadded 

a  x 

the  fluxion  of  AR,  or  it’s  equal  R  S  (given  by-the 


to 


v/ 


2  ax- 


20  x  —  xx 


preceding  article),  we  thence  get  — ==  =  - 


•v  X  2a—  x\ 


— f  x  2  a~~x  >  for  the  true  fluxion  of  the  ordinate  B  S'  of  the 


cycloid.  Hence  z  (fx2  -\-y2) 


x  X  2a- 


W- 


2  a 


2  a 


2  x^_ 

x 
2 


and  confequently,  by  taking  the  fluent. 


21  — —  2  a  1:X— -  =  24/ 2  ax  =  the  arc  A  S  of  the  cycloid  ; 

2 

whence  by  writing  2  a  for  r,  the  length  of  the  femicycloid  A  M, 
appears  to  be  equal  to  twice  the  diameter  A  H  of  it’s  generating 
femicircle. 

RECTI  FI  EDy^/nVr,  &c.  are  fuch  as  have  undergone  the  opera¬ 
tion  of  rectification,  or  have  been  difiilled  over  and  over,  to  feparate 
from  them  any  heterogeneous  matter,  which  might  have  arifen  with 
them  in  the  former  dillillations.  Hence  we  fay,  fpirit  of  wine  twice 
reft tfied,  thrice  rectified,  &c.  The  rectification  makes  the  difference 
between  brandy  and  reftified  spirits  of  wine. 

RECTIFIER,  in  the  diftillery,  the  perfon  whofe  employment  it 
is  to  take  the  coarfe  malt-fpirit  of  the  malt-ftiller,  and  re-diffil  it  to 
a  finer  and  better  liquor.  The  art  of  the  reftifier  might  be  intirely 
fet  alide,  if  the  malt-ftiller  could  make  his  fpirit  perfect  at  a  feconol 
operation  ;  which  feems  very  practicable,  if  the  malt-fullers  could 
be  got  to  forfake  their  old  track.  The  great  things  to  be  recom¬ 
mended  for  the  improvement  of  their  art,  would  be,  firft,  the  brew¬ 
ing  in  perfection  ;  and  fecondly,  the  keeping  their  walk  after  the 
manner  of  ftale  beer,  till  it  has  intirely  loll  it’s  malt  flavour,  and  ac¬ 
quired  a  pungent  acid  vinofity  ;  and  then,  thirdly,  leaving  out  the 
lees,  to  diftil  with  a  w'ell-regulated  fire.  It  isfcarce  to  be  thought 
how  pure  a  fpirit  is  to  be  obtained  from  malt  this  way;  but  the 
great  art  would  be,  the  finding  a  way  to  make  malt  liquors  artifici¬ 
ally  ftale,  bright,  and  flavourlefs,  though  otherwife  vinous. 

RECTITUDE,  in  philofophy,  refers  either  to  the  ad  of  judg¬ 
ing,  or  of  willing  ;  and  therefore,  whatever  comes  under  the  deno¬ 
mination  of  reftitude,  is  either  what  is  true,  or  what  is  good  ;  thefe 
being  the  objeds  about  which  the  mind  exercifes  it’s  two  faculties 
of  judging  and  willing. 

Reftitude  of  the  mind,  confidered  as  it  judges,  confifls  in  it’s  agree¬ 
ment  and  conformity  to  the  nature  and  reafon  of  things,  and  in  it’s 
determining  and  deciding  about  them  according  to  theirconffitutions, 
properties,  ules,  &c.  Reftitude  of  the  mind,  confidered  as  it  wills, 
called  alfo  moral  reftitude,  or  uprightnefs,  is  the  choofing  and  pur- 
fuing  thofe  things,  which  the  mind,  upon  due  inquiry  and  attention, 
clearly  perceives  to  be  good  ;  and  avoiding  thofe  which  are  evil. 

RECTO,  in  law,  uluallj'  termed  a  writ  of  right,  is  of  fo  high  a 
nature,  that  while  other  writs  in  real  aClions  are  only  for  the  reco¬ 
very  of  the  pofleffion  of  the  lands,  &c.  in  queftion,  this  writ  tends 
to  recover  both  the  feifin  and  the  property  ;  by  which  means  both 
the  rights  of  pofleffion  and  property  are  trie<J;1together. 

Recto,  or  right,  is  alfo  prefixed  to  the  title  ofleveral  other  writs: 
as,  1 .  Refto  de  advocatione  ecclefce,  which  is  a  writ  of  right  that  lies 
where  a  perfon  has  right  of  advowfon  in  fee  to  him  and  his  heirs  4 
and  the  incumbent  dying,  a  ftranger  prefents  his  clerk  to  the  church ; 
and  he,  not  having  his  adion  of  §)uare  impedit ,  &c.  within  fix 
months,  has  fuffered  the  ftranger  to  ufurp  upon  him.  2.  Refto  de 
dote ,  a  writ  of  right  of  dower,  which  lies  for  a  woman  who  has  re¬ 
ceived  pattof  her  dower,  and  demands  the  remainder  againft  the  heir 
of  her  deceafed  hufband,  or  his  guardian.  3.  Refto  de  dote  unde  nihil 
habet,  a  writ  of  right  that  lies  where  a  hufband,  having  lands  or  te¬ 
nements,  has  affigned  a  dower  thereof  to  his  wife,  on  which  account 
fhe  is  driven  to  fue  the  heir,  or  his  guardian,  for  her  thirds.  4.  Refto 
quando  dominus  rem  fit,  is  a  writ  of  right,  which  lies  where  lands,  &c, 
in  the  fignory  of  any  lord,  are  demanded  by  a  Writ  of  right.  Thus 
if  the  lord  hold  no  court,  or,  at  the  prayer  of  the  demandant  or  te¬ 
nant,  fend  his  writ  to  the  king’s  court,  to  carry  the  caufe  thither, 


this  writ  ilfiics  for  the  other  party. 

J9  F 


Refto  de  ratimibili  parte,  a 
writ 


r 


i67bj 


R  E  C 


RED 


Writ  oi  right  patent,  that  lies  between  privies  in  blood;  as  brothers 
in  gavel-kind,  lifters,  or  other  copartners  tor  land  in  fee-fimple, 
demanding  a  certain  portion  of  it  tp  hold  in  feveralty.  6.  Reft 0  fur 
dflaimer ,  a  writ  which  lies  where  a  lord,  in  the  court  of  common 
pleas,  avows  upon  his  tenant,  and  the  tenant  dilclaims  to  hold  or 

him:  upon  which  the  lord  may  bring  this  writ. 

RECTOR,  a  term  applied  to  feveral  perfons  whole  offices  are 
very  different:  as,  r.  The  re  nor  of  a  panfh  is  a  clergyman  that  has 
the  charge  and  cure  of  a  panfh,  and  polTelfes  all  the  tythes,  &.c.  2. 

The  fame  name  is  alio  given  to  the  chief  ele&ive  officer  in  feveral 
foreign  univerlities,  particularly  in  that  of  Paris.  3’  Redlor  is  alfo 
tifed°in  feveral  convents  for  the  fuperior  officer  who  governs  the 
houfe;  and  the  Jefuits  give  this  name  to  the  fuperiors  ot  fuCh  ot  their 
houfes  as  are  either  feminarjes  or  colleges.  ' 

REC  TORY,  a  panth-church,  parfonage,  or  fpiritual  living,  with  ; 
all  it’s  rights,  tythes,  and  glebes.  It  is  alfo  ufed  for  there£tors  man- 
lion  or  parfonage-houfe. 

RECTUM,  in  anatomy,  the  third  and  laft  of  the  great  inteftmes. 

It  is  fo  called  from  it’s  palling  (trait  from  the  os  facrum  to  the  anus, 
without  making  any  turns  or  circumvolutions,  as  all  the  other  intef- 
tines  do.  See  Plate  80,  fig.  9,  ht.f. 

RECTUS,  in  anatomy,  a  name  common  to  feveral  pair  of  muf- 
cles,  fo  called  on  account  of  the  ffraitnefs  of  their  fibres,  as,  1. 1  he 
rec  us  major  anticus,  which  arifes  from  the  tranlverfe  apophyfes  of 
the  five  lower  vertebrae  of  the  neck,  and  is  inferted  into  the  os  occi¬ 
pitis.  2.  The  redlus  minor  anticus,  called,  by  Cowper,  mufculus 
aunuens:  this  arifes  from  the  anterior  furtace  of  the  atlas,  or  fir  ft 
vertebra  of  the  neck;  and  lies  concealed,  as  it  were,  under  the  for¬ 
mer,  till  it  is  at  length  inferted  a  little  behind  it,  into  the  os  occipi- 
tis :  thefe  two  pair  of  mufcles  ferve  to  move  the  head  forward.  3' 
The  redlus  major  pofticus,  one  of  the  extenfors  of  the  head,  which 
has  it’s  origin  from  the  fpinofe  apophyfis  of  the  epiftrophaeus,  and  is 
inferted  into  the  os  occipitis.  4-  1  he  radius  minor  pofticus,  which 
is  alfo  one  of  the  five  extenfors  of  the  head,  has  it  s  rife  from  the 
pofterior  part  of  the  atlas,  and  it’s  end  .under  the  former.  5-  f 
reflus' lateralis,'  which  ferves  to  bend  the  head  on  one  lide,  has  it’s 
origin  from  the  upper  furface  of  the  tranfverfe  apophyfis  of  the  atlas^; 
from  this  it  afeends  ftrait  with  a  fhort  body,  but  conftderably  thick;  s 
and  is  inferted  partly  into  the  os  occipitis,  and  partly  into  the  tern-  | 
poral  bone,  near  the  incifure  of  the  maltoide  procefs.  6.  The  rett us  j 
tibiae,  one  of  the  four  extenfors  of  the  leg,  which  has  it’s  origin  from  j 
the  anterior  and  inferior  fpine  ot  the  lletnri.  See  Plate  14b,  fig.  1, 

N°  52.  1  ’  '  ;  '' 

Rectus  abdominis,  is  a  mufcle  of  the  lower  belly,  which  arifes 
from  the  fternum,  and  the  extremity  of  the  lalt  two  ribs;  and  goes 
flrait  down  the  fore-part  of  the  abdomen,  to  be  inferted  in  the  os 
pubis.  See  Ptate  14%,  fig.  i,N°  4  fig-  2,  N°  28.  - 

RECURRENTS,  a  name  given  to  feveral  large  branches  of 
nerves,  fent  out  by  the  par  vagum  from  the  upper  part  of  the  thorax 
to  the  larynx.  See  the  article  Nerve. 

RECUR VI ROSTRA,  avofeta,  in  ornithology,  a  genus  of  the 
grallcc.  The  head  is  blackifh,  the  body  white,  and  the  feet  bluifh ; 
the  bill  is  long,  {lender,  very  thin,  deprefled,  and  bending  upwards,  j 
whence  the  name ;  the  leet  are  palmated,  and  have  three  toes.  In  j 
flying,  thefe  birds  carry  their  necks  and  long  legs  quite  extended,  and  j 
ake  a  ffirill  noife  (twit)  twice  repeated  during  the  whole  time;  . 
hence  they  are  called,  by  the  country  people,  yeipers,  and  fome- 
times  picarins.  They  feed  on  worms  and  ihfedfs,  and  lay  two  eggs 
of  the  (ize  of  a  pigeon's.  See  Plate  34,  fig.  48. 

RECUbANTS,  fuch  perfons  as  acknowlege  the  pope  to  be  the 
fupreme  head  of  the  church,  and  refufe  to  acknowlege  the  king  s  fu- 
premacy  ;  who  are  hence  called  popifh  reel f ants.  I  hefe  are  in 
England  charged  with  double  taxes,  not  merely  as  Romanilts,  but  as 
rccufants. 

RECUSATION,  the  defiring  a  judge  to  refrain  from  judging  in 
a  certain  caufe,  on  account  of  his  kmfhip,  capital  enmity,  Sec.  to  one 
of  the  parties. 

RED,  in  phyfics,  one  of  the  Ample  or  primary  colours  of  natural 
bodies,  or  rather  of  the  rays  of  light.  See  the  articles  UqlOur, 
Light,  and  Ray. 

The  red  rays  are  thofe  which  of  all  others  are  the  lead  refrangible: 
hence,  as  Sir  Ifaac  Newton  fuppofes  the  different  degrees  of  feiran- 
gibility  arife  from  the  different  magnitudes  of  the  luminous  particles 
whereol  the  rays  confift,  the  redrays,  or  ra/ light,  is  concluded  to  be 
that  which  confifts  of  the  largeft  particles.  Authors  diftinguifh  three 
general  kinds  of  red;  one  bordering  on  the  blue,  as  columbipe,  or 
dove-colour,  purple,  and  crimfon;  another  bordering  on  yellow,  as 
flame-colour  and  orange ;  and  between  thefe  extremes  is  a  medium, 
partaking  neither  of  the  one  nor  the  other,  which  is  what  we  properly 
call  red.  Mr.  Boyle  obferves,  that  red  is  an  obvious,  and  generally 
a  pleating  colour  ;;’ahd' that  anciemly  it  was  cuftomary  to  prefent  red 
objects  to  elephants;  to  render  them  more  fierce ;  and  that  the  fame 
colour  irritates  turkey  cocks.  He  obferves  alfo,  that  among  the  feve¬ 
ral  changes  of  colour  which  bodies  acquire,  or  difclofe,  by  cbgeftion, 
it  is  very  lemarkable  to  find  a  rednefs  rather  than  any  other  colour  in 
molt  tinctures ;  and  even  in  the  more  grofs  folutions  made  of  almoft 
all  concretes  that  abound  either  with  mineral  or  vegetable  fulphur, 
though  the  menftruum  employed  about  thefe  foluttoiis,  or  tinftures, 
be  ever  fo  limpid. 

Red,  in  dyeing,  is  one  of  the  five  Ample  or  mother  colours  of  the 
dyers. 

S  ane  reckon  feven  kinds  or  cafts  of  red;  viz.  fcarlet  red,  crimfon 
red,  madder  red,  hali-grain  red,  half- crimfon  red,  lively  orange  red, 
and  fcarlet  ot  cochineei.  But  they  may  be  all  reduced  to  three,  ac¬ 
cording  to  the  three  principal  drugs  which  give  the  colours;  which 
are  kermes,  cochineei,  and  madder. 

I  he  fine  fcarlet,  called  fcarlet  of  the  Gobelins,  is  given  with  agaric, 
bran- water,  woad,  and  fcarlet  grain,  or  kermes.  Some  dyers  add 


cochineei,  and-  others  fenugreek  ;  brightening  it  with  bran-water 
agaric,  tartar,  and  turmeric.  See  Kermes  anu'Sc arleT. 

Crimjon  red  is  dyed  with  bran-water,  tartar,  and  uieftique  cochineei. 
See  the  article  Crimson. 

Madder  ted  is  dyed  with  madder ;  to  which  fome  add  realgar,  or 
red  aifenic;  others,  common  fait,  or  other  falls,  with  wheat  flour,  or 
agaric  with  fpirit  of  wine,  with  galls,  or  turmeric.  SecMAuDEk. 

The  half-grain  is  made  with  agaric  and  bran-water,  hair  fcarlet 
grain,  half  madder,  and  fometimes  turmeric. 

The  half-crimfon  is  made  of  half  madder,  half  cochineei.  As  to 
the  lively-orange  red,  the  fluff  muft  be  firft  put  in  yellow,  then  in  a  li¬ 
quor  made  of  goat’s  hair  (which  has  been  boiled  feveral  times  with 
madder)  diffolved  over  the  fire  with  certain  faline  liquors,  as  urine, 
tartar,  Sc c. 

The  fcarlet  of  cochineei,  or  Dutch  fcarlet,  as  the  French  call  it,  is 
made  with  flare h,  tartar,  and  cochineei;  after  firft  boiling  it  with 
alum,  tartar,  lal  gemma,  and  aqua-fortis  wherein  pewter  has  been 
d  iff  jived. 

Bendes  thefe  feven  reds,  which  are  good  and  allowed  colours,  there 
is  alfo  a  Brazil  red;  which  is  difeouraged,  as  fading ealily 

Of  the  feven  good  reds,  only  tour  have  particular  cafts,  or  fliades: 
the  madder  red,  crimfon  red ,  lively  orange  red,  and  fcarlet  of  cochi- 
ne&l. 

The  cafts  or  (hades  ef  crimfon  are  flefh  colour,  peach  colour,  car¬ 
nation  rofe  colour,  and  apple-tree  flower  colour.  Thofe  of  madder 
are  flefh -colour,  onion-peel  colour,  and  flame  colour.  Thofe  of  orange 
are  the  fame  with  thofe  of  crimfon.  Scarlet,  befides  the  lhades  of  all 
the  reft,  has  fonv  peculiar  to  itfelf,  as  cherry  colour,  fire  colour,  &c. 
See  the  article  Dyeing. 

Red,  in  painting.  For  painting,  in  oil  colours  they  ufe  a  red  cal¬ 
led  cinnabar,  or  vermilion ,  and  another  called  lacca.  See  each  in 
it’s  place. 

In  limning,  and  frefco,  for  a  violet  red,  inftead  of  lacca,  they  ufe 
reddle,  a  natural  earth  found  in  England;  for  a  brown  red,  they  ufe 
burnt  oker,  which  is  a  native  yellow  earth,  made  red  by  calcination. 

I  he  true  Indian  red  is  a  native  ochrous  earth  of  a  purple  colour, 
brought  Irom  the  ifland  of  Omius,  in  the  Perfian  gulph;  and  called, 
among  the  authors  on  thefe  lubjedts,  terra  Persica. 

Venetian  red  is  a  native  red  oker  (fee  Yen  eta  bolus)  not  much  dif¬ 
ferent  from  the  common  Indian  red,  but  fouler;  apd  may  be  eafily 
prepared,  by  mixing  common  red  oker  with  tlie  colcothar  or  caput 
mortuum  taken  out  of  the  aqua-  fortis  pots,  and  waffled  over. 

Red,  in  the  manufa&ure  of  glafs.  See  the  article  RedGLXSS. 

Red,  blown,  in  the  porcelain  manufa&ure,  is  procured  in  the  fol¬ 
lowing  manner:  The  colour  is  to  be  prepareJ  of  common  copperas, 
calcined  to  a  red  colour  in  a  charcoal  fire,  in  a  crucible,  with  another 
luted  on  the  top  of  it  inverted,  and  with  a  hole  in  it’s  bottom.  The 
iignal  of  the  calcination  being  finiffied,  is,  when  the  black  clouds 
ceafe  to  come  up  through  the  hole,  and  a  fine  white  thin  vapour  arifes 
in  their  place.  The  velfels  are  to  be  then  fuffered  to  cool,  and  the 
red  matter  in  them  is  to  be  reduced  to  a  fine  powder,  while  the  vef- 
fels  to  be  coloured  with  this  are  yet  wet.  The  operator  is  to  provide 
a  glafs  pipe,  and  Covering  one  end  of  it  with  a  piece  of  fine  gaufe,  He 
is  to  dip  this  into  the  pow.der,  and  taking  it  carefully  out,  with  what 
little  is  flicking  to  it,  he  is  to  blow  againit  the  velfei  at  fome  diftance 
from  it :  thus  the  finer  part  of  the  powder  bnjy  will  reach  the  veffel, 
and  will  be  laid  on  in  form  of  glittering  fpangles,  very  imaft,  but  all 
diftintft  Y.-" 

Red,  in  cofmetics,  a  fucus  or  paint  wherewith  the  ladies  enliven 
their  cheeks  and  lips.  There  are  two  kinds  of  reds ;  the  one  in 
leaves,  called  Spamlh  red;  ttie  other  a  liquor,  which  is  an  extraiSt  of  a 
fcarlet  dye.  — u_ 

Red  is  an  epithet  ufed  in  the  Englifh  names  of  feveral  birds;  viz. 

The  red-game  is  a  fpecies  of  the  tetrao,  common  in  the  moun¬ 
tains  of  Yorkfhire,  and  fome  other  of  the  northern  countries.  It  is 
of  the  fhape  of  a  partridge,  but  much  larger,  and  of  a  mixed  colour  of 
red  and  black,  and  is  feathered  down  to  the  ends  of  the  toes.  '  See  the 
article  Go R-cock. 

1  he  red-breajl  is  a  fpecies  of  the  mofacilla;  It'is  of  the  fize  of  the 
nightingale ;  the-  head  is  pretty  large,  and  rounded  ;  the  eyes, are  bright 
and  fmall ;  the  beak  U^ndpna'nd  brown  ;  the  head,  neck,  and'  back, 
are  of  a  pale  olive-brown,  with  a  tinge  of  gfey  ;  the  throat  and  breaft 
are  throughout  of  a  tawny  colour,  approaching  to  reddifh;  the  belly 
is  white  ;  the  wings  and  tail  of  the  fame  browmfh  colour,  as  are  alfo 
the  legs  and  feet. 

1  hoinfon,  in  hrs  feafons,  (Winter,  I.  246-,)  has  admirably  deferibed 
the  annual  vifits  of  this  familiar  gueft;  and  the  ancient  ballad  of  The 
Babes  in  the  Wood,  recording  the  affe&ions  of  this  bird  for  mankind, 
is  univerfally  known.:  a-jjr.v.'to  • 

Red  fhank,  a  water  bird,  a  fpecies  of  the  tringa,  is  about  the  fize 
of  the  common  plover.  The  back  is  of  a  greyifh  or  brownifh  green, 
ufually  fpotted  with  black;  it’s  neck  grey,  and  it’s  throat  variegated 
with  black  and  white;  the  breaft  is  white,  with  a  few  loofe  itreaks  of 
black ;  the  wing  feathers  are  variegated  with  black,  brown,  and  white ; 
the  bill  is  two  fingers  breadth  long,  {lender,  and  fhaped  like  the  beak 
©f  the  woodcock  ;  reddifh  at  the  bafe,  and  blackifh  lower  down  ;  it’s 
legs  are  ot  a  fine  beautiful  red,  and  the  hinder  toe  is  very  fhort  and 
fmall.  It  breeds  in  the  fens  and  marfhes;  is  found  on  moft  of  our 
fhores ;  conceals  itfelf  in  winfer  in  the  gutters ;  and  is  generally  found 
fingie,  or  at  moft  in  pairs.  When  difturbed,  it  flies  round  it’s  neft, 
making  a  noife  like  a  lapwing.  It  lays  four  eggs,  of  a  whitifh  colour 
tinged  with  olive,  and  marked  with  irregular  fpots  of  black,  chiefly  on 
the  thicker  end.  See  Plate  34,  fig.  51. 

Red  Jlart,  a  fpecies  of  th cmotaci/la,  a  very  beautiful  bird.  The 
bill  and  legs  of  the  male  are  black ;  the  forehead  white ;  the  crown 
of  the  head,  hind  part  of  the  neck,  and  the  back,  are  of  a  deep  blue 
grey ;  the  cheeks  and  throat  black ;  the  breaft,  rump,  and  fides,  are 
red;  the  two  middle  feathers  of  the  tail  brown,  the  others  red;  the 
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wings  brown.  In  the  female,  the  top  of  the  head  and  back  are  of  a 
deep  afh  colour  ;  the  rump  and  tail  of  a  duller  red  than  thofe  of  the 
male;  the  chin  white  ;  the  lower  lideof  the  neck  cinereous;  and 
the  breaft  of  a  paler  red. 

The  red  wing  is  a  fpecies  of  the  turdus,  with  a  white  breaft.  It 
is  fmaller  than  the  common  thrulh  ;  the  head  is  fmall  and  flatted  • 
the  eyes  are  bright  ;  the  iris  of  a  deep  hazel  ;  the  ears  are  patulous, 
and  the  beak  brown,  with  fome  admixture  of  yellow,  the  head, 
neck,  and  back,  are  of  a  dufky  grey  ;  the  Tides  and  under  parts  of  the 
wings  are  of  an  orange  colour,  approaching  to  red;  the  breaft,  belly, 
and  throat,  are  white;  the  feet  are  of  a  paler  colour.  With  us  they 
have  a  difagreeable  piping  note  ;  but  in  Sweden,  during  the  fpring, 
they  fing  very  finely.  .  They  neft  in  hedges,  and  lay  fix  bluilh  eggs 
lpotted  with  black. 

REDDLE,  a  foft,  heavy,  red  marl,  of  great  ufe  in  colouring; 
and,  being  walhed  and  freed  from  it’s  land,  is  often  fold  by  the 
druggifts  bv  the  name  of  bole  armenic. 

REDEMP1  ION,  redemptv. 1,  in  law,  a  faculty  or  right  of  re-en¬ 
tering  upon  lands,  &c.  that  have  been  fold  and  affigned ;  upon  reim- 
burfing  the  purchafe-money,  with  local  colts.  Bargains  wherein  the 
faculty ,  or,  as  fome  call  it,  the  equity  of  redemption,  is  referved,  are 
only  a  kind  of  pignorative  contracts.  A  certain  time  is  limited, 
within  which  the  faculty  of  redemption  fhall  be  exercifed  ;  and  be¬ 
yond  which  it  fhall  not  extend. 

Redemption,  in  theology,  denotes  the  recovery  of  mankind 
from  fin  and  death,  by  the  obedience  and  facrifice  of  Chrili,  who  on 
this  account  is  called  the  Redeemer  of  the  world.  See  Covenant. 

REDENS,  Redans,  orRtDANT,  in  fortification,  a  kind  of  work 
indented  in  form  of  the  teeth  of  a  faw,  with  faliant  and  re-entering 
angles;  to  the  end  that  one  part  may  flank  or  defend  another. 

REDHIBITION,  in  the  civil  law,  an  a6I  allowed  a  buver, 
whereby  to  annul  the  fale  of  fome  moveable,  and  oblige  the  feller  to 
take  it  back  again,  upon  the  buyer’s  finding  it  damaged,  &c.  or  that 
there  was  fome  perfonal  cheat,  &c. 

REDINTEGRATION,  is  the  adt  of  reftoring  a  perfon  to  the 
enjoyment  of  a  thing  whereof  he  had  been  illegally  difpoflefl'ed. 
In  France,  where  a  perfon  is  defpoiled  of  his  property,  he  claims  it 
again  by  a  redmtegrand  or  action  of  reftitution.  But  the  redinte- 
grand  nuift  be  demanded  within  a  year  and  a  day,  otherwife  it  is 
precluded. 

REDRESSING,  the  reftifvirrg  or  fetting  any  thing  ftrait  again. 

Trees  and  other  plants  have  a  natural  faculty  of  redrefjing  them- 
felves,  when,  by  any  external  caufe,  they  are  forced  out  of  the per¬ 
pendicular.  See  the  article  Perpendicularity. 

In  the  moral  i'enfe,  to  redrefs  grievances,  is  to  reform  or  remove 
them.  1 

To  redrefs  a  ftag,  among  hunters,  is  to  put  him  off  his  changes. 

REDUBBORS,  thole  who  buy  ftolen  clothes,  6cc.  and,  to  theend 
they  may  not  be  known,  turn  them  into  fome  other  falhion,  &c. 
See  the  articles  Frippery,  and  Regrator. 

REDUCING  fade ,  is  a  thin,  broad  piece  of  box,  with  feveral 
lines  and  feales,  ot  equal  parts,  thereon  ;  tor  turning  chains  and 
links  into  acres  and  rods,  by  inipefction.  It  is  uled  by  furveyors, 
to  reduce  maps  and  draughts  from  one  dimtnfion  into  another :  it 
is  fometimes  alfo  called  the  furveying  scale. 

REDUCT,  ■  Reduit,  or  Redout,  fignifies  an  advantageous 
piece  of  ground,  intrenched  and  feparated  from  the  place,  camp, 
&c.  for  an  army,  garrifon,  &c.  to  retire  to,  in  cafe  of  a  iurprize. 
See,  Donjon.  j 

Reduct,  in  building,  a  quirk,  or  little  place,  taken  out  of  a  lar¬ 
ger,  to  make  it  more  uniform  and  regular  ;  or  fome  other  conve¬ 
nience,  as  for  a  little  cabinet  afide  of  a  chimney,  for  alcoves, &c. 

Reduct;  or  Redux,  is  a  powder  by  which  calcined  metals  and 
minerals  are  reduced  again  to  their  rcgulus,  or  pare  lubltance. 

REDUC  HON,  reduBio ,  in  thefchools,  a  manner  of  bringing 
a  term  or  propofinon,  which  before  was  oppofiie  to  fome  other,  to 
be  equivalent  to  it. 

Reduction  is  effc&ed  by  the  addition  or  retrenchment  of  a  negative 
particle.  Thus,  to  reduce  this  propofition,  no  man  is  an  animal ,  to 
be  equivalent  to  it’s  oppofite  every  man  is  an  animal,  I  drop  the  ne¬ 
gative,  and  fay,  man  is  an  animal.  After  the  like  manner  might  the 
term  every  man  be  reduced ,  by  adding  the  negative,  and  faying,  there 
is  no  man. 

Reduction  of  propfitions  is  ufed  in  a  more  general  fenfe,  for  any 
expreflion  of  one  propofi-  ion,  by  another  propofition  equivalent  to  it. 
To  a  reduBion,  therefore,  there  are  two  propofitions  required,  the  re¬ 
duced,  and  the  reducing;  which  are  conftdered  as  the  extremes  there¬ 
of,  and  to  be  conm  Cted  in  the  redu  ion,  by  means  of  the  particle 
that  is ;  wnich  here  has  the  effeft  of  a  copula.  As  here,  only  ani¬ 
mals  think  ;  that  is,  animals  think ,  and  nothing  he  fide  s  animals  thinks. . 

Reduction  of  Jyikgijms,  is  a  regular  changing  or  transforming 
of  an  imperfeft  l’yllogiim  into  a  perfect  one.  Or,  it  :s  a  change 
of  a  fyllogifm  in  refpedt  of  form,  whereby  the  neceflity  of  the 
illation,  or  inference,  is  made  more  evident. 

Reduction  obtains  in  fyllogifrns  of  the  fecond  and  third  figure; 
as  alfo  in  rhe  indirect  modes  of  the  firft.  By  it  thefe  are  all  brought 
to  the  firft. 

There  are  two  kinds  of  this  reduction;  the  one  direB,  or  ojtenjive , 
performed  merely  by  a  converlion  of  one  or  both  the  premifes,  or 
by  a  tranfpolition  thereof;  as  when  camefres  is  reduced  to  ccmrcnt . 
the  other  indirect,  calico  per  irnpojjibde,  or  ad  abjurdum;  whereby 
the  perfon  who  denies  the  goodneis  and  legitimacy  of  an  imperfedt 
fvllogifm,  is  reduced  to  afiert  or  grant  fomething  abiurd  and  impof- 
fible,  or  contradictory  to  fome  other  thing  maintained  by  him. 

Reduction,  in  arithmetic.  Refer  to  Syftem,  p.  188. 

Reduction  of  equations.  See  the  article  Equations,  in  the 

Syftem,  p.  211,  &cc.  . ' 

Reduction  of  the  ecliptic,  in  aftronomy,  is  the  difference  between 


the  argument  of  latitude,  as  N  P  [Plate  7,  fig.  22,)  and  an  arch  of 
the  ecliptic  N  R,  intercepted  between  the  place  of  a  planet,  and  the 
node  N. 

To  find  the  reduction.  The  angle  of  inclination  PN  R,  anti  the 
argument  of  latitude  N  P,  being  given,  find,  by  the  dodirine  of 
fpherics,  the  arch  N  R,  fubtradl  N  R  and  N  P  from  each  other,  the 
remainder  is  the  reduction. 

Reduction  is  more  particularly  ufed  for  the  converting  of  a  dry 
matter  into  a  liquid,  particularly  into  water ;  which  by  the  alche- 
mifts  is  held  the  principle  of  all  things. 

Reduction,  in  metallurgy,  is  the  bringing  back  metalline  fub- 
ftances,  which  have  been  changed  into  fcorias  or  allies,  or  oTcrwife 
diverted  of  their  metallic  form,  into  their  natural  and  original  ftate 
of  metals  again. 

;  All  metals  and  femi-metals  may  be  reduced  by  proper  manage¬ 
ment,  whatever  have  been  their  changes,  except  only  zinc,  which, 
having  been  burnt  to  allies,  admits  of  no  reduction.  But  the  mix¬ 
ture  of  gold  and  filver  was  never  yet  radically  dilTolved  by  any  expe¬ 
riment,  whatever  fome  may  have  imagined.  Even  fome  earths  will 
turn  into  metals  by  the  admixture  and  intimate  unionof  a  phlogilton, 
or  inflammable  principle  ;  but  thefe  metals  never  need  any  fuch 
principle  to  aflift  their  reduBio}/.  See  Revivification. 

Reduction,  in  furgerv,  denotes  an  operation  whereby  a  diflo- 
cated,  luxated,  or  fradfured  bone  is  reliored  to  it’s  former  place. 
ReduBion ,  or  repoftion ,  is  always  to  be  performed  before  any  remedy 
be  applied. 

REDUNDANCY,  or  Redundance,  a  fault  in  difeonrfe,  con¬ 
fiding  in  the  ule  ot  a  fuperfluity  of  words.  Words  pericftly  fyuo- 
nymous  are  redundant,  and  ought  to  be  retrenched. 

REDUNDANT  hyperbola ,  is  a  curve  of  t fie  higher  kind,  thus 
called,  becaufe  it  exceeds  the  conic  fedtion  of  that  name  in  the 
number  of  it  s  hyperbolical  legs  ;  being  a  triple  hyperbola,  with 
fix  hyperbolical  legs. 

Redundant  interval,  in  mufic,  is  ufed  for  an  interval  exceeding 
the  truth  bv  a  comma. 

REDUPLICATION,  a  figure  whereby  a  verfe  begins  with  the 
fame  word  as  the  preceding  one  ends  with.  See  Anadiplosis. 

Reduplication,  in  logic,  is  a  kind  of  condition  exprefled  in  a 
propofition,  indicating  or  affigning  the  manner  wherein  the  predi¬ 
cate  is  attributed  to  the  fubjedt. 

The  ufual  reduplicating  words  are,  quntenus,  as,  fo  far  as,  conji- 
dered  as,  mafmucb  as,  &c.  Hence,  reduplicative  prop-Jitions,  are  fuch 
wherein  the  fubjedf  is  repeated,  with  fome  circumftanceor condition. 

REUD,  arundo,  calamus,  a  genus  of  the  tuandria  dyginia  clafs. 
The  common  reed  hath  thickjointed  roots,  which  fpread  very  much. 
The  (talks  run  up  fix  feet  high,  or  more,  are  hollow,  and  jointed. 
At  each  joint  there  i(Tue  long,  narrow,  grafs-like  leaves,  that  are 
rough  and  hard  ;  and,  on  the  top,  is  a  fpike  of  a  brownifh  red  colour, 
full  of  a  foft  downy  fubftance,  without  any  vifible  feed.  Thefe 
reeds  die  away  every  winter.  The  fineft  reeds  for  walking  with 
come  from  Bengal. 

Reed,  a  Jewifh  meafure,  otherwife  called  canna. 

Reeds,  in  a  fire-fhip,  are  made  up  in  fmall  bundles  of  about 
twelve  inches  in  circumference,  cut  even  at  both  ends,  and  tied 
each  with  two  bands.  They  are  afterwards  dipped  in  a  melted 
compofition  of  a  combuftible  nature. 

REEL,  in  the  manufadtories,  a  machine  ferving  for  the  office  of 
reeling.  There  are  various  kinds  of  reels,  fome  very  fimpl  others 
very  complex.  Of  the  former  kinds  thofe  molt  in  ule  are,  1.  A 
little  reel  held  in  the  hand,  confiding  of  three  pieces  of  wood,  the 
biggeft  and  longeft  whereof,  which  does  not  exceed  a  foot  and  a  half 
in  length,  and  \  of  an  inch  in  diameter,  is  traverfed  by  two  other 
pieces  difpofed  different  ways.  2.  The  common  reel,  or  windlace, 
which  turns  upon  a  pivot,  and  has  four  flights  traverfed  by  long 
pins  or  flicks,  whereon  the  fkain  to  to  be  reeled  is  put,  and  which 
arc  drawn  clofer  or  opened  wider,  according  to  the  fkain. 

REEMING  irons,  a  kind  of  chiffels,  broader  than  ordinary, 
ufed  for  opening  the  feams  of  fillips,  before  they  are  caulked. 

RE-ENTRY,  in  law,  the  refuming  or  retaking  that  poffeflion 
which  any  one  had  lately  foregone. 

As,  if  I  make  a  leafe  of  land,  or  tenement,  I  do  thereby  forego 
the  poffeflion  :  and  if  I  condition  with  the  leffec,  that,  for  non¬ 
payment  of  the  rent  at  the  day,  it  (hall  be  lawful  for  me  to  re-enter; 
this  is  as  much  as  if  I  conditioned  to  take  again  the  lands,  &c. 
into  my  own  hands,  and  to  recover  the  poflcflion  by  my  own  a<ft, 
without  the  affiltance  of  judge,  or  other  procels. 

REEVE  of  a  church,  is  the  guardian  of  it,  or  the  church- 
warden.  So  pi re-reef  is  the  sheriff,  or  guardian  of  a  county  ; 
and  port-reeve,  the  warden  ot  a  port  or  haven. 

REEVING,  in  the  fea-language,  is  the  putting  a  rope  through 
any  hole,  as  the  channel  of  a  block,  &c.  Hence,  to  pull  a  rope  out 
of  a  block,  is  called  unrceving. 

RE-EXCHANGE,  in  commerce,  a  fecond  payment  of  the  price 
of  exchange,  or  rather  the  price  of  a  new  exchange,  due  upon  a  bill 
of  exchange  that  comes  to  be  protefted  ;  and  to  be  refunded  the 
bearer,  by  the  drawer  or  indorfer.  See  the  article  Exchange. 

If  a  bill  of  exchange,  payable  to  the  bearer  or  order,  come  to  be 
protefted,  the  re-exchange  is  only  due  upon  the  drawer  for  the  place 
where  the  remittance  was  made,  not  for  thofe  places  where  it  may 
have  been  negociated  ;  at  lead,  the  drawer  has  a  right  to  be  re¬ 
funded  his  re-exchange  for  thole  places  by  the  indorfer. 

REFERENCE,  in  writing,  &c.  a  mark  relative  to  another  fimilar 
one  in  the  margin,  or  at  the  bottom  of  the  page,  where  fomething 
omitted  in  the  text  is  added  ;  and  which  is  to  be  inferted,  cither  in 
rcadingorcopying.  Acopyift  mult  be  very  expert  at  taking  references. 

REFINING,  the  art  or  a&  of  purifying  a  thing  ;  or  of  rendering 
it  finer,  clearer,  and  purer.  Refining  is  chiefly  uled  in  fpeaking  of 
metals,  fugar,  and  fait. 
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The  Refining  of  gold  is  performed  three  Ways;  either  with  an¬ 
timony,  with  fublimate,  or  with  aqua  fortis  ;  which  lad  method, 
much  the  molt  ufnal  and  leatt  dangerous  of  the  three,  is  called  de¬ 
parting  or  parting;  the  procefs  whereof  fee  under  Depart  and 
Quartation. 

I'o  refine  goid  with  antimony,  they  make  ufe  of  a  wind  furnace, 
and  a  common  crucible  of  a  lize  anfwerable  to  the  quantity  of  gold 
to  be  refined;  always  taking  care  that  the  gold  and  antimony,  both 
together,  do  not  fill  the  crucible  more  than  half  full.  After  the 
gold  is  mixed  in  the  crucible,  the  antimony  in  powdef  is  thrown 
in  :  the  proportion  of  the  antimony  to  the  gold  is  eight  ounces-  to  a 
pound,  if  the  gold  be  between  fixteen  and  twenty-two  carats  fine ; 
if  it  be  under  fixteen  carats,  then  they  ufe  five  quarters  of  a  pound 
to  eight  ounces  of  gold;  and  {fill  the  greater  quantity  of  antimony 
is  required,  the  coarfer  the  gold  is. 

As  foon  as  they  have  put  the  antimony  into  the  crucible,  they  cover 
it ;  and  after  they  have  charged  the  furnace  with  charcoal,  they  put 
on  the  capital,  which  is  let  to  fiand  till  the  crucible  is  left  quite  bare  ; 
then  they  take  off  the  capital,  and  leave  the  crucible  to  cool  in  the 
furnace  of  ltfelf,  till  they  can  take  it  out  by  the  hand  ;  then  they 
break  it,  to  get  out  the  button,  or  culot,  which  is  a  mafs  of  fine 
gold,  remaining  at  the  bottom,  with  the  fasces  of  the  antimony,  the 
filver  and  copy  alloy,  and  fometimes  little  particles  of  gold  itfelf 
over  it. 

The  method  of  refining  gold  by  means  of  fublimate  is  this;  they 
begin  the  procefs  like  that  with  antimony  ;  that  is,  in  the  fame  fur¬ 
nace,  with  the  fame  coal,  the  fame  fire,  and  the  fame  crucibles. 
When  the  gold  is  melted  in  the  crucible,  they  caff  in  the  fublimate, 
not  in  powder,  but  only  broken  into  pieces :  the  proportion  is,  if 
the  gold  be  of  twenty-two  carats,  an  ounce  or  an  ounce  and  A  half,  or 
even  two  ounces  of  the  fublimate  to  eight  ounces  of  the  gold  ;  if  of 
twenty  carats,  three  ounces  ;  and  if  it  be  only  from  eighteen  to 
twelve,  five  or  fix  ounces  of  the  fublimate  to  eight  of  the  gold,  in 
which  lad  cafe  they  part  the  fublimate  into  two,  and  put  in  one 
half  at  a  time  with  the  gold  into  a  new  crucible  ;  which,  when  the 
operation  is  over,  leaves  the  gold  of  eigh  een  or  twenty  carats,  ac¬ 
cording  as  it  was  in  finenefs  before.  Tins  done,  they  put  the  broken 
fublimate  into  a  crucible  with  the  melted  gold,  covering  it  imme¬ 
diately  to  fmother  the  mineral;  and  then  fill  the  furnace  with  char¬ 
coal,  having  firft  put  on  the  capital ;  after  a  quarter  of  an  hour  they 
take  off  the  capiial,  lay  the  ciucible  bare,  and  blow  off  all  the  afhes 
and  other  impuriiies,  that  may  be  floating  on  the  liquid  gold,  with 
a  pair  of  bellows.  This  is  repeated  again,  till  the  impurities  of  the 
gold  are  carried  off  by  the  fublimate  appearing  of  a  bright  glittering 
colour ;  after  which,  being  taken  out  of  the  crucible,  it  is  call  into 
an  ingot.  \ 

This  method  of  refining  by  fublimate,  is  both  cheaper  and  more 
complete  than  that  by  antimony  ;  but  they  are  both  exceeding  dan¬ 
gerous,  by  reafon  of  the  fulphuieous  and  arfenical  exhalations  ;  on 
which  account,  the  method  of  quartation  is  mod  praiShfed. 

Refining  of  filver  is  performed  two  ways  ;  'one  with  lead,  and 
the  other  with  falt-petre. 

In  order  to  refine  filver  with  lead,  a  coppel  is  filled  with  a  mix¬ 
ture  of  brick-afhes  and  afhes  of  bullocks  and  other  bones.  It  is  fet 
on  the  fire,  and  heated  red-hot,  in  which  date  the  filver  and  lead  are 
put  in  together,  in  the  proportion  of  a  pound  of  lead  to  eight  ounces 
of  filver,  and  even  fomewhat  more  lead,  if  the  filver  be  very  coarfe. 
As  thefe  two  metals  melt  together,  the  copper  before  mixed  with  the 
filver,  diflipates  into  fmoke,  or  goes  away  with  the  feum;  and  fo  does 
the  lead  itfelf,  leaving  the  filver  alone  in  the  coppel  in  it’s  proper 
degree  of  finenefs.  in  this  method  of  refining,  wherein  fix  or  feven' 
thoufand  pounds  may  be  refined  at  once,  the  metal  is  drawn  out  of 
the  coppel  two  ways  ;  the  one  by  plunging  ip  it,  while  dill  liquid, 
a  thick  bar  of  iron,  round  which  the  filver  dicks  in  form  of  a  fhell  or 
cruft,  repeating  this  again  and  again  ;  the  other  by  letting  the  coppel 
jftand  till  it  is  cold ;  in  the  bottom  of  which,  the  filver  fixes  in  form 
of  a  cake.  > 

This  method  of  refining  filver  with  lead,’  is  both  the  bed  and  the 
cheaped ;  however,  for  want  of  workmen  who  underdand  it,  that 
with  falt-petre  dill  obtains  in  many  places  ;  which  is  performed  in  a 
wind  furnace. 

Refining  of  copper  is  only  performed  by  giving  the  mineral  mat¬ 
ter  feveral  lotions  before  the  melting  it,  and  then  giving  it  feveral 
repeated  fufions.  See  the  article  Copper. 

Refining  of  tin  is  performed  much  after  the  fame  manner  as  that 
of  copper.  Seethe  article  Tin. 

Repining  of  iron  is  begun  by  the  melting  it.  See  Iron. 

1  he  greater  degree  of  tufion  the  mineral  has,  the  more  the  metal 
is  purified*,  but  this  fird  tufion  "is  not  fufficient.  To  render  the  iron 
malleable,  and  fit  it  to  endure  the  file,  it  mud  be  melted  a  fecond 
time  in  a  furnace  intermixed  with  charcoal ;  a  drong  blad  of  air 
being  impelled  on  the  furface  of  the  metal,  by  which  it’s  fufion  is 
remarkably  promoted. 

.  ^eej  ‘s  don  refined  to  a  great  degree  by  heating  it,  with  fome  other 
ingredients,  which  dole  up  the  pores,  and  heighten  the  grain  thereof. 

Refining  of  lead  is  performed  like  that  of  mod  other  imperfe£l 
metals,  by  frequent  melting,  ftill  feumming  it  before  it  be  cold  ;  and 
cading  in  tallow,  and  other  kinds  of  fat.  They  alfo  make  effays  of 
lead  ;  not  to  refine  it,  but  to  fee  if  it  be  pure,  and  without  mixture  of 
any  other  metal. 

Refining  of  falt-petre.  The  fait  being  put  into  an  earthen  or 
iron  yetlel,  as  much  lpring  water  is  poured  on  it,  as  fuffices  to  dif- 
folve  it.  The  veflel  is  then  put  over  a  gentle  fire;  and  as  foon  as  the 
water  begins  to  boil,  alum  powder  is  thrown  into  it:  the  proportion 
is,  one  pound  of  alum  to  128  pounds  of  falt-petre ;  and  a  little  vine¬ 
gar  is  added.  As-  it  boils,  the  feum  is  to  be  taken  off,  and  it  is  to  be 
evaporated  till  a  pellicle  appears  on  it,  and  then  fet  to  fhoot. 
REFLECTION,  in  mechanics,  the  return  or  regreffive  motion 
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of  a  moving  body,  occafioned  by  fome  obdacle  which  hindered  it 
from  purfmng  it’s  former  direction. 

Reflection  of  the  rays  of  light ,  in  optics  and  catoptrics.  Refer 
to  Sydem  of  Optics. 

Reflection  of  the  moon,  the  fame  with  her  radiation. 

REFLEX,  in  painting,  is  underdood  of  thofe  places  in  a  picture 
which  are  fuppofed  to  be  illuminated  by  a  light  refle&ed  from  fome 
other  body,  reprefented  in  the  fame  piece. 

Reflex  vifion,  that  performed  by  means  of  refle&ed  rays,  as  from 
mirrors. 

REFLUX  of  the  fea,  the  ebbing  of  the  water  ;  or  it’s  return  from 
the  lliore.  It  is  thus  called,  as  being  the  oppofite  motion  to  the 
flood,  or  flux.  See  the  article  Tide. 

REFORM,  a  re-edablifhment,  or  revival  of  former  negle&ed  dif. 
cipline  ;  or  a  correction  of  fome  reigning  abufes  therein; 

REFORMATION,  the  add  of  reforming  or  corredting  an  error 
or  abufe  in  religion,  difeipline,  or  the  like. 

The  Reformation,  fo  called  by  way  of  eminence,  is  the  feparation 
of  the  Protellants  from  the  church  of  Rome,  in  the  beginning  and 
towards  the  middle  of  the  16th  century.  There  are  many  circum- 
ftances  which  concurred  at  this  time  to  bring  about  that  happy  refor¬ 
mation  in  religion,  which  refeued  one  part  of  Europe  from  the  papal 
yoke,  mitigated  it  s  rigour  in  the  other,  and  produced  a  revolution  in 
the  fentiments  of  mankind,  the  greated  as  well  as  the  mod  beneficial 
that  happened  fince  the  publication  of  Chriffianity.  See  the  article 
Lutherans. 

REFRACTION  of  light,  in  optics.  Refer  to  the  Svflem. 

Refraction,  in  adronomy,  or  Refraction  of  the  flats,  is  an 
inflexion  of  the  rays  of  thofe  luminaries,  in  paffing  through  our  at- 
mofphere ;  whereby  the  apparent  altitudes  of  the  heavenly  bodies 
are  increafed. 

This  refraction  arifes  hence,  that  the  atmofphere  is  unequally  denfe 
indifferent  flages  or  regions;  rarefl  of  all  at  the  top,  and  denfeil 
of  all  at  bottom;  which  inequality,  in  the  fame  medium,  makes  it 
equivalent  to  feveral  unequal  mediums.  See  Atmosphere. 

Sir  lfaac  Newton  has  fhewn,  that  a  ray  of  lighi,  in  palling  from 
the  highefl  and  rarelt  part  of  the  atm  dphere,  down  to  the  lovved  and 
denfeit,  undergoes  the  fame  refraction  that  it  would  do  in  palling 
immediately,  at  the  fame  obliquity,  out  of  a  vacuum  into  air  of  equal 
denfity  with  that  in  the  lowed  parr  of  the  atmofphere. 

The  tffedf  of  this  refraction  may  be  thus  conceived.  Stippofe  Z  V 
Plate  164,  fig.  49,)  a  quadrant  ot  a  vertical  circle  defaibed  from 
the  center  of  the  earth  T,  under  wifich  is  AB  a  quadrant  or  a  circle 
on  the  furface  of  the  earth,  and  GH  a  quadrant  of  the  furface  of  the 
atmofphere;  and  fuppofe  S  E  a  ray  of  light  emitted  by  a  dar  at  S, 
and  falling  on  the  atmofphere  at  E.  This  ray  coming  out  of  the 
ethereal  medium,  which  is  much  rarer  than  our  air,  or  perhaps  out 
of  a  perfect  vacuum,  and  falling  on  the  furface  of  the  atmofphere, 
will  be  refraCted  towards  the  perpendicular;  and  fince  the  upper 
air,  again,  is  rarer  than  that  near  the  earth,  and  grows  dill  denfer  as 
it  approaches  us ;  the  ray,  in  it  s  progrefs,  will  be  continually  re¬ 
fracted,  fo  as  to  arrive  at  the  eye  in  the  curve  fine  EA. 

Suppofing,  then,  the  right  fine  A  F  to  be  a  jtangent  to  the  arch 
in  A*the  ray  wiil  enter  the  eve  A,  according  (o  the  dire&ion  of  A  F. 
And  fince  obje&s  are  always  feen  in  that  line  according  to  the  d  rec- 
tion  whereof  the  rays  enter  the  eye,  the  dar  will  appear  in  AF; 
that  is,  in  the  heavens  at  Q,  w'hich  is  nearer  the  zenith  than  the  dar 
really  is. 

Hence  arife  the  phenomena  of  the  crepusculum,  or  twilight. 
See  Atmosphere.  And  hence  alfo  it  is  that  the  moon  is  fome¬ 
times  feen  eclipfed,  when  Ihe  is  really  below  the  horizon,  and  the  fun 
above  it.  ‘  , 

I  hat  there  is  a  real  refraction  of  the  flars,  &c.  is  deduced  not  only 
from  phyfica!  confiderations,  and  from  arguments  a  priori,  and  d 
Jiniilitudine ;  but  alfo  from  precife  adronuinical  oblervation1-. 

Stars  in  the  zenith  are  not  fubjeft  to  any  nfraCiion.  Thofe  in  the 
horizon  have  the  greated  of  all.  From  the  horizon  the  refraCt ion 
continually  decreafes  to  the  zenith  ;  all  which  follows  hence,  that  in 
the  fird  cafe  the  rays  are  perpendicular  ;  in  the  fecond  their  obliquity 
is  the  greated,  and  they  pafs  through  the  larged  fpace  of  the  lower 
and  denfer  part  of  the  air,  and  through  the  thickeit  vapours;  and  in 
the  third,  the  obliquity  is  continually  increafing. V.  ,  , 

The  horizontal  refraction  being  the  greated,  is  the  caufe  of  the 
fun  and  moon  appearing  of  an  oval  form  at  their  rifing  and  fetting; 
for  the  lower  edge  of  each  being  more  refradled  than  the  upper  edge, 
the  perpendicular  diameter  is  fhortened,  whereas  refraction  does  not 
Oiorten  the  tranfverfe  diameter :  befides,  the  lower  edge  differing 
the  greated  refraction ,  the  horizontal  fun  or  moon  does  not  appear 
a  complete  ellipfis,  but  the  lower  half  is  part  of  a  more  oblong 
oval  than  the  upper  half.  Hence  alfo,  if  we  take  with  an  indru- 
ment  the  di (lance  of  two  dars  when  they  are  in  the  fame  vertical 
and  near  tfie  horizon,  we  {hall  find  it  confiderably  ltfs  than  if  we 
meafure  it  when  they  are  both  at  fuch  a  height  as  to  fjff.r  little  or 
no  refraction  ;  becanfe  the  lower  dar  is  more  elevated  than  me  higher, 
There  is  alfo  another  alteration  made  by  refraction  in  the  apparent 
didance  of  dars  :  if  two  dars  are  in  the  fame  almicantar,  or  circle 
parallel  to  the  horizon,  their  apparent  didance  is  lefs  than  the  true  ; 
for  fince  refraction  makes  each  of  them  higher  in  the  vertical  or 
azimuth  in  which  they  appear,  it  mud  bring  them  into  parts  of  the 
vertical  where  they  come  nearer  to  one  another  ;  becanfe  all  vertical 
circles  converge  and  meet  in  the  zenith.  This  contradfion  of  dif- 
tance,  according  to  Dr.  Halley,  is  at  the  rate  of  at  lead  one  fecond 
in  a  degree ;  fo  that,  e.  gr.  if  the  didance  between  twn  dars  in  a 
pofition  parallel  to  the  horizon  meafures  30°,  it  is  at  mod  to  be 
reckoned  only  290  59'  30". 

The  following  table  fhews  the  refractions  of  the  heavenly  bodies 
at  the  feveral  degrees  of  altitude,  according  to  Newton,  Fiamdead, 
and  Bradley, 
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It  is  evident,  that  all  obferved  altitudes  of  the  heavenly  bodies 
pught  to  be  diminiEied  by  the  numbers  taken  out  of  this  table,  par¬ 
ticularly  the  meredian  altitudes  of  the  fun  and  Ears,  & c.  the  altitudes 
of  the  fun  and  6ars  defigned  for  computing  the  apparent  time  of  the 
day,  and  the  altitudes  of  the  fun  for  computing  his  azimuth. 

The  ref  ration  diminifhes  the  right  and  oblique  afcenlions  of  a  Ear, 
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and  increafes  the  defcenfions ;  it  increafes  the  northern  declination, 
and  diminifhes  the  fouthern.  ’ 

,  Refraftion,  in  the  eaitern  part  of  the  heavens,  diminifhes  the  lonm- 
,  e  ot  a  far?  but  it  increafes  the  fame  in  the  weftern  part  of  the 
Heavens;  it  diminifhes  the  fouthern  latitude  alfo,  and  increafes  the 
northern. 

To  obferve  the  refraftion  of  a  Ear,  &c:  i.  Obferve  the  meridiari 
a  titude  of  a  Ear  near  the  zenith ;  whence  the  latitude  of  the  place 
being  known,  the  true  declination  of  the  Ear  is  eafily  had,  the  Ear 
being  now  void  of  any  fenfible  ref  raft  ion.  2.  Obferve  the  altitude  of 
the  fame  Ear  in  any  other  degree,  and  note  the  time  by  a  pendulum. 
3.  lor  the  given  time  of  obfervation,  from  the  declination  of  the  Ear 
compute  it  s  true  altitude.  This  being  thus  found  lefs  than  the  altitude 
oblerved,  fubtrad  the  one  from  the  other;  and  the  remainder  is  the 
ref  raft  ion  for  that  moment,  in  that  degree. 

Refraction  of  altitude ,  is  an  arch  of  a  vertical  circle,  asS/1 

(ft late  7 ,  fig.  24, J  whereby  the  altitude  of  a  Ear  SE  is  increafed  bv  the 
ref  raft  ion.  1 

Refraction  of  declination,  is  an  arch  of  a  Circle  of  declination, 
asy  I  whereby  the  declination  of  a  Ear  D  S  is  either  increafed  or  di- 
mimfhed  by  the  refraftwn. 

Re  fraction  of  afeenfion  and  defeenfion,  is  an  arch  of  the  equa¬ 
tor  Urf,  whereby  the  afeenfion  and  defeenfion  of  a  Ear,  whether 
right  or  oblique,  is  increafed  or  diminifhed,  by  means  of  the  ‘refrac¬ 
tion.  J 

Refraction  of  longitude,  is  an  arch  of  the  ecliptic,  T/  [fig.  2r,) 
whereby  the  longitude  of  a  Itar  is  increafed  or  diminifhed  by  the  re- 
fr  a  ft  ion. 

Refraction  of  latitude,  is  an  arch  of  a  circle  of  latitude,  ft 
whereby  the  latitude  of  a  Ear  If f  is  either  increafed  of  diminifhed  by 
it  s  ref  raft  ton.  1 

Refraction  in  ifland cryjlal.  There  is  a  double  refraftion  in  this 
jubilance,  contrary  ways,  whereby  not  only  oblique  rays  are  divided 
into  two,  and  relraded  into  oppofite  parts,  but  even  perpendicular 
rays  are  one  half  refraded. 

REFRANGIBLE,  whatever  is  capable  of  being  refraded.  See 
Re frangibi  lity,  in  SyEem  of  Optics. 

REbRIGERA  i  I VE,  in  medicine,  a  remedy  which  refrefhes  the 
inward  parts,  by  cooling  them,  as  clyEers,  ptifans,  See. 

KEFRIGERA  l  ORY,  in  chemiEry,  a  veEel  filled  with  cold  wa¬ 
ter,  through  which  the  worm  paifes  in  diflillations;  the  ufe  of  which 
is,  to  condenfe  the  vapours  as  they  pafs  through  the  worm.  Any  thm^ 
internally  cooling.  1  a 

REFUGE,  a  fandtuary,  afylum,  or  place  of  fecurity. 

REFUGEES,  French  ProteEants,  who,  by  the  revocation  of  the 
edidf  of  Nantz,  have  been  conErained  to  fly  from  periecution,  and 
take  refuge  in  foreign  countries. 

REGAL,  fomething  belonging  to  a  king.  See  Royal. 

REGALIA,  in  law,  the  rights  and  prerogatives  of  a  king  ;  which, 
according  to  civilians,  are  fix,  viz.  1.  the  power  of  judicature:  2. 
the  power  of  life  and  death:  3.  the  power  of  peace  and  war:  4.  a 
right  to  fuch  goods  as  have  no  owner,  as  waifs,  eftrays,  Sec.  5.  aflefs- 
ments:  and,  6.  the  coinage  of  money. 

Regalia  is  alfo  ufed  for  the  apparatus  of  a  coronation,  as  the 
crown,  the  feeptre  with  the  crofs,  that  with  the  dove,  St.  Edward’s  flaff, 
the  globe,  and  the  orb  with  the  crofs,  four  feveral  fwords,  &c. 

Regalia  of  the  church,  are  the  rights  and  privileges  which  cathe¬ 
drals,  Ecc.  enjoy  by  die  grants  of  kings;  and  this  term  is  particularly 
ufed  tor  fuch  lands  and  hereditaments  as  have  been  given  by  kings  to 
the  church.  1  6 

REGARD  of  the  forefl,  the  infpe&ion  or  overfight  thereof,  or  the 
oflice  and  province  of  the  regarder;  whofe  bufinefs  was,  to  take  a 
view  of  the  foreE  limits,  and  inquire  of  offences  committed  bv  the 
foreEers,  &c.  J 

REGARDANT,  in  heraldry,  fignifies  looking  behind,  and  is 
ufed  for  a  lion,  or  other  beaE,  with  his  face  turned  towards  his  tail. 

REGATTA,  a  kind  of  exhibition  or  conteE  on  the  water,  A 
fplendid  entertainment,  thus  called,  was  exhibited  on  the  Thames,  in 
*77 5: 

REGENERATION,  in  theology,  the  ad  of  being  born  again  by 
a  fpirituai  birth,  or  the  change  of  heart  and  life,  experienced  by  a  perfon 
who  is  enabled,  by  divine  grace,  to  forfake  a  courfe  of  vice,  and  fin - 
cerely  to  embrace  a  life  of  virtue  and  piety. 

REGENT,  a  perfon  who  governs  a  kingdom  during  the  minority 
or  abfence  of  the  fovereign.  It  alfo  denotes  a  profelfor  of  arts  or 
fciences,  who  holds  a  clal's  or  fet  of  pupils  in  a  college:  but  the  term 
is  generally  reErained  to  the  lower  dalles,  as  regent  of  rhetoric,  logic, 
&c.  thofeof  philofophy  being  rather  called  profelfors. 

REGICIDE,  regicida,  a  king-killer.  The  term  is  alfo  ufed  for 
the  aft  itfelf  of  murdering  a  king;  of  rex,  king,  and  each,  I  flay. 
Regicide  is  chiefly  ufed  with  us  in  fpeakingof  the  perlons  concerned  in 
the  trial,  condemnation,  and  execution,  of  king  Charles  I. 

REGIMEN,  a  rule  or  courfe  of  living,  with  regard  to  eating, 
drinking,  cloathing,  and  the  like,  accommodated  to  fume  difeafe,  and 
to  a  particular  courfe  of  medicine  the  patient  is  under. 

Regimen,  in  chemiEry  and  alchemy,  is  the  method  of  ordering 
and  condufting  any  thing,  that  it  may  anfwer  it’s  intention. 

Regimen,  or  government,  in  grammar,  is  the  part  of  fyntax  or 
conErudion,  which  regulates  the  dependency  of  words,  and  the  al¬ 
terations  which  one  occafipns  in  another. 

REGIMENT,  in  war,  a  body  confiding  of  feveral  troops  of  horfe, 
or  companies  of  foot,  commanded  by  a  colonel,  lieutenant-colo'nel, 
and  major. 

REGION,  regio,  in  geography,  a  country,  or  particular  divifion  of 
the  earth  ;  or  a  trad  of  land  inhabited  by  people  of  the  fame-nation. 

Region,  in  phyfiology.  Authors  divide  the  atmofphere  into  thr^e 
Eages,  called  the  upper,  middle,  and  lower  regions. 
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The  loweft  region  is  that  wherein  we  breathe,  and  is  bounded  by 
the  reflection  of  the  fun’s  rays,  that  is,  by  the  height  to  which  they 
rebound  from  the  earth.  The  middle  region  is  that  wherein  the  clouds 
relide,  where  meteors  are  formed,  &c.  extending  from  the  extremity 
of  the  loweft,  to  the  tops  of  the  higheft  mountains.  Fhe  upper  re¬ 
gion  commences  from  the  tops  of  the  mountains,  and  reaches  to  the 
utmoft  limits  of  the  atmofphere.  In  this  reigns  a  perpetual,  equable 
Calmnefs,  clearnefs,  and  ferenity. 

Region,  in  anatomy,  a  divifion  of  the  human  body,  otherwife 
called  cavity,  of  which  anatomifts  reckon  three,  viz.  the  upper  region, 
or  that  of  the  head;  the  middle  region,  that  of  the  thorax,  or  breaft; 
and  the  lower,  the  abdomen,  or  belly. 

REGISTER,  regijlrarium ,  a  public  book  ferving  to  enter  and  re¬ 
cord  memoirs,  ads,  and  minutes,  to  be  confulted  occalionally,  for 
juftifying  matters  of  fad,  Se c. 

Register  of  a  pari jh  church,  a  book  wherein  the  yearly  baptifms, 
marriages,  and  burials  of  each  pariih  are  orderly  regiftered. 

Registers,  in  chemical  furnaces,  are  air  vents,  by  opening  of 
which  the  fire  is  regulated  at  pleafure:  for  when  they  are  opened,  the 
heat  increafes;  whenclofed,  it  abates. 

Register  J hips ,  in  commerce,  fhips  which  have  permiflion  from 
the  king  of  Spain,  or  council  of  the  Indies,  to  traffic  in  the  ports  of  the 
Spanifh  W.  Indies,  for  which  they  pay  a  very  high  premium. 

REGLET,  a  little  flat  narrow  moulding,  ufed  chiefly  in  compar- 
timents,  and  pannels,  to  feparate  the  parts  or  members  from  one 
another,  and  to  form  knots,  frets,  and  other  ornaments. 

Regrets,  or  Riglets,  in  printing,  are  thin  rulers3  or  flips  of 
wood,  of  different  dimenfions,  placed  in  the  chafe,  between  the 
pages,  and  at  the  extremes  thereof,  to  keep  them  afunder,  and  to  hold 
them  tight. 

The  fmaller  forts  are  placed  between  the  lines  of  poetry,  and  both 
thofe,  and  the  larger,  are  ufed  in  filling  up  fhort  pages,  in  forming 
the  whites  or  diftances  between  the  lines  of  titles,  and  in  adjufting  the 
diftances  of  the  pages  in  the  chafe,  fo  as  to  form  regifter. 

REGRATOR,  a  law-word,  formerly  ufed  for  one  that  bought 
wholefale,  or  by  the  great,  and  fold  again  by  retail.  The  term  is  now 
chiefly  ufed  to  denote  one  that  buys  corn,  or  other  dead  vidual,  in  any 
market,  and  fells  them  again,  in  the  fame  market,  or  within  four 
miles  of  the  place. 

Regrating  is  an  offence  againft  the  public,  and  is  liable  to  the  fame 
penalty  with  engrafting  or  foreftalling. 

Regrator  is  alfo  ufed  for  a  perfon  who  furniffies  up  old  move¬ 
ables  to  make  them  pafs  for  new.  See  the  article  Frippery. 
Among  mafons,  &c.  to  regrate  is  to  take  off  the  outer  furface  of  an 
old  hewn  ftone,  with  the  hammer  and  ripe,  in  order  to  whiten  and 
make  it  look  frefh  again. 

REGULAR,  denotes  the  relation  of  any  thing  that  is  agreeable  or 
conformable  to  the  rules  of  art. 

In  this  fenfe,  the  word  Hands  oppofed  to  irregular,  or  anomalous. 
Thus  we  fay,  a  regular  proceeding,  a  regular  building,  regular  poem, 
regular  verb,  &c. 

Regular  figure,  in  geometry.  Refer  to  the  Syftem. 

Regular  priejl,  a  prieft  in  fome  religious  order;  in  contradiftinc- 
tion  to  a  fecular  prieft,  or  one  that  lives  in  the  world  at  large. 

REGULATION,  a  rule  or  order,  preferibed  by  a  fuperior,  for 
the  proper  management  of  fome  affair. 

REGULATOR  of  a  watch,  is  a  fmall  fpring  belonging  to  the 
balance,  ferving  to  adjuft  the  going,  and  to  make  it  go  either  fafter  or 
flower. 

REGULUS,  in  chemiftry,  denotes  the  fineft  and  pureft  part  of  a 
metal,  or  mineral,  which  finks  or  precipitates  to  the  bottom  of  the 
crucible,  or  furnace,  in  melting  the  mineral,  or  ore. 

Regulus  is  principally  ufed  for  that  fort  of  antimony,  which  is  a 
ponderous,  femi-metallic  mafs,  which,  upon  fufing  fome  of  the  mi¬ 
neral  in  it’s  crude  ftate,  finks  to  the  bottom,  being  feparated  from  the 
fulphur  which  mineralifes  it,  and  leaving  the  fcoria  or  impurities  at 
the  top. 

The  ufual  method  of  making  fmall  quantities  of  regulus,  in  labo¬ 
ratories,  is  more  expeditious,  and  confiils  in  mixing  four  parts  of 
crude  antimony,  with  three  parts  of  tartar,  and  one  part  and  a  half 
of  nitre;  in  detonating  this  mixture,  by  parts,  in  a  large  red-hot 
crucible,  and  afterwaiffs  raifing  the  heat  fo  as  to  produce  fufion. 
When  the  crucible  is  cold  it  is  to  be  broken,  and  the  regulus  will  be 
found  at  the  bottom,  lying  under  a  faline  fcoria. 

Rugulus  of  arfenic  is  white  arfenic,  combined  with  a  fufficient 
quantity  of  phlogifton,  to  give  it  the  properties  of  a  femi-metal. 

Regulus  of  cobalt  is  a  femi-metal  obtained  from  cobalt,  by 
thoroughly  torrefying  it,  to  deprive  it  of  all  the  fulphur  and  arfenic 
it  contains,  and  feparating  the  uninetallic  earthy  and  ftony  matters 
from  it  by  waffling.  The  cobalt,  thus  prepared,  is  then  to  be  mixed 
with  double  or  triple  it’s  quantity  of  black  flux,  and  a  little  decrepi¬ 
tated  fea-falt,  and  fufed  either  in  a  forge  or  hot  furnace.  After  it 
has  cooled,  by  breaking  the  crucible,  a  metallic  regulus,  covered  with 
a  fcoria  of  a  deep  blue  colour,  is  obtained.  See  Cobalt. 

Regulus,  in  aftronomy,  is  a  ftar  of  the  firft  magnitude,  in  the 
conftellation  Leo;  called  alfo,  from  it’s  fituation,  Cor  Leonis,  or  the 
Lions  Heart;  by  the  Arabs,  Alhabor ;  and  by  the  Chaldeans,  Kal- 
beleced ,  or  Kalbeleceid ;  from  an  opinion  of  it’s  influencing  the  affairs 
of  the  heavens;  as  is  obferved  by  Theon.  The  longitude  of  Re¬ 
gulus,  as  fixed  by  Mr.  Iftamfteed,  is  25 °  31'  ci//;  and  it’s  latitude 
o”  26'  38"  north.  See  the  article  Leo. 

REHEARING,  in  the  court  of  chancery,  is  a  procefs  to  which 
enher  party  that  thinks  himfeli  aggrieved  may  have  recourfe,  before 
the  execution  of  a  final  decree. — Every  petition  for  a  rehearing  muff 
be  Signed  by  two  counfel  of  charader,  certifying  that  they  apprehend 
the  caufe  is  proper  to  be  reheard. 

REHEARSAL,  in  mulic  and  the  drama,  an  effay  or  experiment 
of  fome  compolition,  which  is  made  in  private,  previous  to  the  re- 


prefentation  or  performance  thereof  in  public ;  to  habituate  the 
adors  or  performers,  and  make  them  more  ready  and  perfed  in  their 
parts. 

REIMBURSEMENT,  in  commerce,  the  ad  of  repaying  or  re¬ 
turning  what  monies  a  perfon  had  received,  by  way  of  advance,  &c. 
or  what  another  had  difburfed  or  paid  for  us.  A  perfon  who  gives  a 
bill  of  exchange  in  payment,  is  to  reimburfe  it,  if  it  come  to  be  pro- 
tefted,  for  want  of  being  accepted  or  paid. 

REINFORCE,  in  gunnery,  is  that  part  of  a  gun  next  to  the  breech, 
which  is  made  ftrongerto  refill  the  force  of  the  powder.  There  are 
generally  two  reinforces  in  each  piece,  called  the  firft  and  fecond  rein¬ 
force:  the  fecond  is  fomevvhat  fmaller  than  the  firft,  upon  the  fuppofi- 
tion,  that  when  the  powder  is  inflamed  and  occupies  a  greater  fpace, 
it’s  force  is  diminilhed,  which  is  very  abfurd.  See  Great  Gu 'ns,  and 
A  E  and  E  F,  Plate  1 03,  fig.  8. 

Reinforce  rings  erf  a  cannon  are  flat  mouldings  like  iron  hoops, 
placed  at  the  breech  end  of  the  firft  and  fecond  reinforce,  projecting 
beyond  the  reft  of  the  metal  about  one  fourth  of  an  inch.  See  Great 
Guns,  and  Plate  103 ,  fig.  8. 

REINFORCEMEN  I ,  in  war,  a  fupply,  or  new  provifion  of 
men,  arms,  ammunition,  See. 

REINS,  in  anatomy,  the  kidneys;  or  that  part  of  an  animal 
whereby  the  urine  is  feparated  from  the  blood.  See  Kidney. 

Re  ins,  of  a  bridle,  denote  thofe  two  ftraps  of  leather  meeting  in 
the  bridle-hand  of  the  horfemah,  in  order  to  make  the  bit  bear,  and 
keep  tlie  horfe  under  fubjedion.  See  the  article  Bridle. 

REINS!  ATING,  the  reftoring  of  a  perfon  or  thing  to  it’s 
former’  ftate  or  condition,  from  whence  it  had  been  difturbed  or 
difplaced. 

REJOINDER,  in  law,  is  the  defendant’s  anfwer  to  the  plaintiff’s 
replication  or  reply.  Thus,  in  the  court  of  chancery,  the  defendant 
puts  in  an  anfwer  to  the  plaintiff’s  bill,  which  is  fometimes  alfo  called 
an  exception ;  the  plaintiff’s  anfwer  to  this  is  called  a  replication,  and 
the  defendant’s  anfwer  to  that  a  rejoinder. 

REITERA1ION,  the  ad  of  repeating,  a  thing,  or  doing  it  a 
fecond  time. 

RELAPSE,  a  falling  back  into  an  evil,  difeafe,  or  error,  from 
which  a  perfon  had  efcaped. 

RELATION,  in  philofopKy,  the  mutual  refped  of  two  things, 
or  what  each  is  with  regard  to  the  other. 

Ths  relations  of  men  one  to  another,  arifipg  either  from  the  ties 
of  blood,  their  feveral  ranks  and  places  in  the  community,  ora  mu¬ 
tual  intercourfe  of  good  offices,  being  of  great  weight  and  concern  in 
the  commerce  of  life,  have  in  a  particular  manner  engaged  our  atten¬ 
tion,  and  are  therefore  very  minutely  deferibed.  For  the'famp  reafon 
men  have  found  .it  neceffary  to  determine  as  exactly  as  poftible  the 
various  dependence  of  things,  as  their  happinefs  is  nearly  connected 
with  this  knowlege.  When  we  confider  objedls  merely  in  refped  of 
exiftence,  as  either  giving  or  receiving  if,  we  come  by  the  relative  ideas 
of  caufe  and  effed,  which  are  very  nearly  connected  with  the  welfare 
of  mankind  ;  it  being  evident,  that  the  feveral  fchemes  and  purpofes 
of  life  are  all  conducted  upon  a  previous  fuppofition,  that  certain  known 
caufes  will  have  their  ufual  regular  effeds,  and  fuch  and  fuch  adions- 
be  attended  with  fuch  and  fuch  confequences.  But  there  are  other 
relations  of  this  kind,  as  when  we  alfo  take  in  the  additional  gifts  of 
a  capacity  for  happinefs,  and  the  means  of  attaining  it;  which  confti- 
tutes  the  relation  of  creator  and  creature,  in  the  more  folemn  accepta¬ 
tion  of  thefe  words.  v 

Moral  adions  are  nothing  but  relations,  it  being  their  conformity  or 
difagreement  with  fome  rule  that  makes  them  either  good  or  bad,  or 
indifferent;  and  indeed,  we  ought  carefully  to  diftinguifh  between  the 
politive  idea  of  the  adion,  and  the  reference  it  has  to  a  rule. 

Relation,  in  logic,  is  an  accident  of  fubftance,  accounted  one 
of  the  ten  categories  or  predicaments. 

Each  fubftance  admits  of  an  infinity  of  relations.  Thus,  the  fame 
Peter  coniidered  with  regard  to  Henry,  is  in  the  relation  of  a  mafter ; 
with  regard  to  John,  in  that  of  a  tenant ;  with  regard  to  Mary,  in 
that  of  a  hufband,  .&c. 

Relation,  in  grammar,  is  the  correfpondence  which  words  have 
to  one  another  in  construction. 

Relation,  in  law,  is  where  two  things,  as  times,  Sec.  are  con- 
fidercd  as  if  they  were  one;  the  thing  fubfequent  being  confidered 
as  taking  effed,  by  relation,  at  the  time  preceding.  As  if  A  deliver 
a  writing  to  B,  to  be  delivered  to  C,  as  the  deed  of  A;  the  writing 
Ihall  be  deemed  to  be  delivered  to  C,  at  the  time  when  it  was  given 
to  B,  by  relation. 

RELATIVE,  fomething  relating  to,  or  refpeding  another.  . 

Relative  terms,  in  logic,  are  words  which  imply  a  relation: 
fuch  as  mafter  and  fervant,  hufband  and  wife,  See. 

In  grammar,  relative  words  are  thofe  which  anfwer  to  fome  other 
word  foregoing,  called  the  antecedent :  fuch  are  the  relative  pronouns 
qui,  quec,  quod,  See.  and,  in  Englifti,  who,  whom,  which,  Sec.  The 
word  anfwering  to  thefe  relatives  is  often  underftood ;  as,  1  know  whom 
you  mean;  for,  /  know  the  perfon  whom  you  mean,  See. 

RELAX  A!  ION,  in  medicine,  &c.  the  ad  of  loofening  or 
flackening  the  tone  or  tenfion  of  the  fibres,  nerves,  mufcles,  Sec. 

Relaxation,  in  furgery,  is  a  preternatural  extenfion,  or  drain¬ 
ing  of  a  nerve,  tendon,  mufcle,  or  the  like;  either  through  violence, 
or  weaknefs. 

RELAY,  a  frefh  equipage,  horfe,  &c.  fent  before,  or  appointed 
to  be  ready,  for  a  traveller  to  change,  to  make  the  greater  expedi¬ 
tion  ;  as  in  riding  poft. 

Relays,  in  hunting,  are  frefh  fets  of  dogs,  or  horfes,  or  both, 
difpofed  here  and  there  for  readinefs,  in  cafe  the  game  comes  that  way, 
to  be  caft  off,  or  to  mount  the  hunters  in  lieu  of  the  former,  which 
are  fuppofed  to  want  refpite. 

Relay,  in  tapeftry,  an  opening  left  in  a  piece  oftapeftry,  where 
the  colours  or  figures  are  to  be  changed ;  becaufe,  on  thofe  occalions, 
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the  workmen  are  changed  ;  or  elfe  the  places  are  left  to  be  filled  up, 
till  the  reft  of  the  work  is  done.  See  the  article  Tapestry. 

RELEASE,  relaxutio ,  in  law,  denotes  an  inflrument,  wherebv 
eftates,  rights,  titles,  entries,  aftions,  and  other  things,  are  fome¬ 
times  extinguifhed  and  annulled,  fometimes  transferred,  fometimes 
abridged,  and  even  fometimes  enlarged. 

In  general,  a  releafe  fignifies  one  perfon’s  gi  vir.g  up  or  difcharging 
the  right  or  action  he  has,  or  claims  to  have,  againft  another,  or 
his  lands,  &c. 

RELICS,  reliquiar,  in  the  Romifti  church,  the  remains  of  the 
bodies  or  clothes  of  faints  or  martyrs,  and  the  inftruments  by  which 
they  were  put  to  death,  devoutly  preferved,  in  honour  to  their 
memory  ;  killed,  revered,  and  carried  in  proccffion.  The  abufes 
of  this  church,  in  refpe£l  of  relics,  are  very  flagrant.  This  piece 
of  fuperflition  began  very  early  in  the  Chriftian  church,  and  at 
prefent  makes  no  inconliderable  article  of  popery.  The  (brines  in 
which’ relics  are  depofited,  are  firft  fprinkled  with  holy  water,  and 
folemnlv  bleffed.  The  fubftance  of  the  prayer  on  this  occafion  is, 
that  God  would  grant  his  proteftion  to  fuch  as  revere  the  merits  of 
his  faints,  and  humbly  embrace  their  relics;  to  the  end  that  the 
faithful  fupplicants  may  be  guarded  from  the  power  of  the  devil, 
from  thunder,  plague,  bad  air,  wild  beads,  and  from  the  hoftili- 
ties  and  machinations  of  men. 

RELICT,  a  woman  who  has  loft  her  hufband.  See  Widow. 

.  RELIEF,  in  law,  a  certain  fum  of  money,  which  every  freehold 
tenant,  being  at  age,  formerly  paid,  and  infome  places  (fill  pays,  to 
his  lord,  on  hisentrance  upon  the  inheritance  of  hisanceftor’s  lands, 
&c.  by  the  payment  of  which  money  the  heir  is  faid  to  relieve ,  or 
raife  again  the  lands,  after  they  were  fallen  into  the  fuperior’s  hands. 

Relief,  in  chancery,  denotes  an  order  fued  out  for  the  dilfolv- 
ing  of  contracts,  and  other  afts,  on  account  of  their  being  unrea¬ 
sonable,  prejudicial,  grievous,  or  from  feme  other  nuility,  either 
de  jure,  or  de  fidlo. 

Relief  of  a  hare,  among  hunters,  is  the  place  where  (he  goes  to 
feed  in  the  evening. 

RELIEVE,  in  the  military  fenfe.  To  relieve  is  to  take  the  poft 
of  another  body.  Hence,  to  relieve  the  guard,  to  relieve  the  trenches, 
&c.  is  to  bring  fre(h  men  upon  the  guard,  and  to  the  trenches,  and 
to  fend  thofc  to  reft  who  have  been  upon  duty  before. 

RELIEVER,  in  artillery,  is  an  iron  ring  fixed  to  a  handle  by 
means  of  a  focket,  fo  as  to  be  at  right  angles  to  it.  It  ferves  to 
difengage  the  firft  searcher  of  a  gun,  when  any  of  it’s  prints 
are  retained  in  a  hole,  and  cannot  be  got  out  otherwife.  See  Plate 
i°3’  fig-  4- 

RELIEVING  tackles,  in  a  (hip,  are  two  ftrong  tackles,  ufed  to 
prevent  a  lhip  from  overturning  on  the  careen,  and  to  afiift  in 
bring  her  upright  after  that  operation  is  completed. 

RELIEVO,  or  Relief,  in  feulpture,  &c.  is  the  projefture,  or 
Handing  out  of  a  figure,  which  arifes  prominent  from  the  ground 
or  plan  on  which  it  is  formed  ;  whether  that  figure  be  cut  with  a 
chiffel,  moulded,  or  caft. 

There  are  three  kinds  or  degrees  of  relievo,  viz.  alto,  baflo,  and 
demi -relievo.  The  alto -relievo,  called  alio  haut-relief,  or  high- 
relievo,  is  when  the  figure  is  formed  after  nature,  and  projefts  as 
much  as  the  life.  Baft o-relievo,  hafs-relief,  or  low -relievo,  is  when 
the  work  is  raifed  but  a  little  from  the  ground,  as  in  medals,  and 
the  frontifpieces  of  buildings  ;  and  particularly  in  the  hiftories,  fef- 
toons,  foliages,  and  other  ornaments  of  friezes.  Demx-relievo  is 
■when  one  half  of  the  figure  rifes  from  the  plan.  When,  in  a 
baffo -relievo,  there  are  parts  that  (land  clear  out,  detached  from  the 
reft,  the  work  is  called  demi-baflo. 

In  architefture,  the  relievo,  or  projefture  of  the  ornaments,  ought 
always  to  he  proportioned  to  the  magnitude  of  the  building  it  adorns, 
and  to  the  diftance  at  which  it  is  to  be  viewed. 

Relievo,  or  relief,  in  painting,  is  the  degree  of  boldnefs  with 
which  the  figures  feem,  at  a  due  diftance,  to  ftand  out  from  the 
ground  of  the  painting. 

The  relievo  depends  much  upon  the  depth  of  the  fhadow,  and  the 
ftrength  of  the  light;  or  on  the  height  of  the  different  colours,  bor¬ 
dering  on  one  another;  and  particularly  on  the  difference  of  the 
colour  of  the  figure  from  that  of  the  ground:  thus,  when  the  light 
is  fodifpofed  as  to  make  the  neareft  parts  of  the  figures  advance,  and 
is  well  diffufedon  the  maffes,  yet  infenfibly  diminifhing,  and  termi¬ 
nating  in  a  large  fpacious  ihadow,  brought  oft  infenfibly,  the  relievo 
is  faid  to  be  bold,  and  the  clair  obfeure  well  underftood. 

RELIGION,  (from  religo,  I  bind  faftj,  accordingly  religion  pro¬ 
perly  fignifies  a  bond  to  bind;  which  implies,  that  a  perion  who 
is  not  bound  or  united  to  Chrift  by  a  living  faith  of  the  operation 
of  God — bound  or  knit  to  real  Chriftians  in  love — and  who  is  not, 
as  it  were,  fo  bound  and  attached  to  the  fundamental  truths  of 
Chriftianity,  as  not  only  to  belive  them,  but  to  love  and  walk  in 
them — is  deftitute  of  true  religion,  and  confequently  enjoys  no 
bleffings  thereof. 

When  we  confider  the  unfullied  purity,  and  abfolute  perfection  o. 
the  divine  nature  ;  and  refied  on  the  imperfeftion  and  various  ble- 
miflies  of  our  own,  and  the  ungrateful  returns  wehavemaae  to  the 
goodnefs  of  God,  we  mull  fink,  or  be  convinced  we  ought  to  fink, 
into  the  deepelt  humility  and  proftration  of  foul  before  him,  and  be 
confeious  that  it  is  our  duty  to  repent  of  a  temper  and  conduit  fo 
unworthy  of  our  nature,  and  fo  unbecoming  our  obligations  to  it  s 
author ;  and  to  employ  every  means,  efpecially  thofe  preferred  in 
holy  writ,  that  may  bring  us  to  a  right  knowledge  of  that  rehgion 
which  will  render  us  acceptable  to  God;  that  will  put  us  in  full 
pofleflion  of  the  bleffmgs  of  that  falvatiqn  which  Jefus  Chrilt,  the 
eternal  fon  of  God,  has  completed  for  linners  of  the  human  race  ; 
and  which  falvation  is  revealed  and  applied  to  their  hearts  by  the 
power  and  grace  of  the  holy  Spirit  of  God,  which  is  freely  pro- 
inifed  to  all  them  that  afk  it.  Luke  xi.  13.  James  i.  5. 

That  religion  which  inculcates  love  to  God  and  man,  to  holincls 
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and  truth,  is  the  religion  recommended  throughout  the  Bible,  and 
dictated  by  chriftianity.  On  the  other  haiid, 

That  religion,  (if  it  may  be  fo  called)  which  favouts  fuperflition 
and  idolatry,  profanenefs,  cruelty,  vice,  and  immorality — which  is 
inimical  to  truth  and  holinefs,  and  to  the  peace  and  happinefs  of 
fcciety,  mull  be  falfe,  and  dire&ly  oppofite  to  that  propofed  in  the 
feriptures  of  the  Old  and  New  Telfamcnts,  and  eftablifhed  by 
Jefus  Chrift  and  his  apoftles.  In  proof  of  the  baneful  effefts  of  a 
falfe  religion,  that  is  not  fanftioned  by  the  wife  precepts  and  laws  of 
(cripture  and  reafon,  but  which  is  evidently  repugnant  to  them 
both,  it  has  been  computed,  that  fince  the  year  251,  not  fewer  than 
9.718,800  perfons  have  been  burned,  racked  on  the  wheel,  or 
otherwile  butchered  by  religious  bigots  and  enthuliafts,  who  (as  a 
celebrated  writer  remarks  of  the  Jefuits)  “  take  their  name  from 
Jefus,  but  their  arts  from  hell.” 

Religion  is  commonly  divided  into  natural  and  revealed.  By  na¬ 
tural  religion  is  meant  that  knovvlege,  veneration,  and  love  of  God, 
and  the  praftice  of  thofe  duties  to  him,  our  fcllow’-creatures,  and 
ourfclves,  which  are  difcoverable  by  the  right  exercife  of  our  ra¬ 
tional  faculties,  from  confidering  the  nature  and  perfeftions  of  God, 
and  our  relation  to  him  and  to  one  another.  See  Ethics. 

And  by  revealed  religion  is  meant,  natural  religion  explained,  en¬ 
forced,  and  enlarged,  from  the  exprefs  declaration  of  God  himfelf, 
from  the  mouths  or  pens  of  his  prophets,  &c.  See  the  article 
Christian  religion. 

RELIGIOUS,  in  a  general  fenfe,  fomething  that  relates  to  re¬ 
ligion.  We  fay,  a  religious  life,  perfon,  fociety,  &c. 

Religious,  in  popilh  countries,  is  particularly  ufed  for  a  per¬ 
fon  engaged,  by  folemn  vows,  to  the  monadic  life  :  or  a  perfon  (hut 
up  in  a  monaflery,  to*  lead  a  life  of  devotion  and  auflerity,  under 
fome  rule  or  inftitution. 

RELIQUARY,  a  (brine  or  calket,  wherein  the  relics  (or  the 
reliquieE )  of  a  dead  faint  are  kept. 

REMAINDER,  in  law,  is  an  eftate  in  lands,  tenements,  or 
rent;.,  not  to  be  enjoyed  till  after  a  term  of  years,  or  another  per¬ 
fon’s  deceafe  :  thus,  a  perfon  grants  lands  or  tenements  to  one 
perfon,  for  a  term  of  years,  or  for  life,  and  the  remainder  to  another 
perfon  for  life  or  in  fee. 

I  here  is  this  difference  between  a  remainder  and  a  reverfion  :  in 
cafe  of  a  reverfion,  the  eftate  granted,  after  the  limited  time,  re¬ 
verts  to  the  grantor,  or  his  heirs  ;  but  by  a  remainder  it  goes  to 
fomc  third  perfon,  or  a  ftranger. 

Remainder,  in  mathematics,  is  the  difference  ;  or  that  which 
is  left  after  taking  a  leffer  number,  or  quantity,  from  a  greater. 

REMEDY,  in  law',  is  the  aftion  or  means  given  by  law  for  the 
recovery  of  a  right.  Lex  femper  dabit  remedium. 

Remedy,  remedium,  in  phytic,  a  medicine  or  preparation  applied 
either  internally  or  externally,  for  the  cure  of  a  difeale. 

REMEMBRANCERS  of  the  exchequer,  are  two  officers,  or  clerks 
therein,  formerly  called  clerks  of  the  remembrance. 

They  are  now  diftinguilhed  by  the  appellations  of  the  king's  re¬ 
membrancer,  and  the  lord  treafurer  s  remembrancer.  I  here  is  alfo 
another  officer,  called  the  remembrancer  of  the  frfl  fruits.  Their  bu- 
(inel’s  is  to  put  the  lord  treafurer  and  jufticesof  the  court  in  remem¬ 
brance  of  fuch  things  as  are  to  be  called  upon,  and  dealt  in  for  the 


ing’s  benefit. 

The  king's  Remembrancer  enters  into  his  office  all  recogni- 
ances  taken  before  the  barons,  tor  any  of  the  king  s  debts  ;  for  ap- 
earance  ;  or  for  obferving  orders  ;  and  makes  out  proccfs  againft 
he  collectors  of  cuftoms,  fubfidies,  excife,  and  other  public  pay- 
nents,  for  their  accounts. 

The  lord  treafurer  s  Remembrancer  is  charged  to  make  pro- 
efs  againft  all  (heriffs,  efeheators,  receivers,  and  bailiffs,  for  their 
ccount  ;  procefs  of  fieri  facias,  &c.  extent  for  any  debts  due  to  the 
ing,  either  in  the  pipe,  or  with  the  auditors;  and  procefs  for  all 
uch  revenues  as  are  due  to  the  king,  by  reafon  of  his  tenures.  He 
lfo  makes  record,  w'hereby  it  appears  whether  (heriffs,  or  other  ac- 
ountants,  pay  their  proffers  due  at  Eafter  and  Michaelmas. 

The  Remembrancer  of  the  firjl  fruits  takes  all  compofitions  and 
ionds  for  firft  fruits  and  tenths  ;  and  makes  procefs  againft  fuch  as 

lo  not  pay  the  fame.  _  . 

Remembrancer  is  alfo  the  title  of  an  officer  in  the  city  of  Lon- 
lon,  who  is  to  attend  the  lord  mayor  on  certain  days,  and  whofe 
lufinefs  is  to  remind  his  lordfhip  of  the  (cleft  days,  when  he  is  to 
o  abroad  with  the  aldermen,  &c.  He  is  to  attend  daily  at  the  par- 
iament-houfe,  during  the  feffions,  and  to  report  to  the  lord  mayor 
heir  tranfaftions. 

REMINISCENCE,  is  that  power  of  the  human  mind,  w'hereby 
t  recollefts  itfelf,  or  calls  again  to  it’s  remembrance  fuch  ideas  or 
lotions  as  it  had  really  forgot :  in  which  it  differs  ftom  memory, 
vhich  is  a  treafuring  up  of  things  in  the  mind,  and  keeping  theut 
here,  without  forgetting  them. 

REMIT,  in  commerce,  fignifies  to  fend.  To  remit,  among 
>ankers,  denotes  what  is  ufually  given  a  banker,  or  as  it  were  dif- 
:ounted  with  him,  for  his  giving  a  bill  of  exchange.  In  general 
lifeourfe  it  fignifies  to  defer,  refer  ;  alfo  to  forgive. 

REMITTANCE,  in  commerce,  the  traffic  or  return  of  money 
rom  one  place  to  another,  by  bills  of  exchange,  orders,  &e. 

REMONSTRANCE,  an  expoftulation or  humble  fupplication, 
iddreffed  to  a  king,  or  other  fuperior,  befeeching  him  to  refleft  on 
he  inconveniences,  or  ill  confequences  of  fome  order,  edift,  or  the 
ike.  It  is  alfo  ufed  for  an  cxpoftulatory  counfel  or  advice  ;  or  a 
rentleand  handfome  reproof,  made  cither  in  general  or  particular, 
o  apprife,  or  correft,  fome  fault. 

REMORA,  the  fuck-fifh)  in  ichthyology,  a  Angular  fiffi  which 
tows  to  about  nine  inches  in  length,  and  more  than  two  m  diameter 
’  rhp  Grrrcft  oart  of  the  body,  which  is  near  the  head,  whence  it 
"«om«|raduP»u!v  taller .0 <Le  .ail ,  the  back  is  convex,  .he  bell. 
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flat,  and  the  fides  are  rounded  by  means  of  the  ftrufture  of  it’s  head. 
This  fifh  applies  itfelf  firmly  to  any  folid  body  that  it  pleafes  ;  and 
is  frequently  found  Picking  to  the  bottom  of  {hips,  and  often  to 
large  fifh.  See  Plate  61,  fig.  42. 

Remora  is  alfo  an  inftrument  ufed  for  fetting  broken  bones. 

REMORSE,  uncafinefs  occaftoned  by  a  confcioufnefs  of  guilt  : 
hence,  very  tender  people  are  called  remorfeful,  and  thofe  of  the 
contrary  defcription,  retnorfelefs. 

REMOUNT,  in  war.  To  remount  the  cavalry,  is  to  furnilh 
troopers  or  dragoons  with  fre(h  horfes,  inftead  of  fuch  as  have  been 
killed  or  difabled  in  the  fervice. 

REMPLY,  a  term  ufed,  in  heraldry,  to  denote  that  the  chief  is 
quite  filled  up  with  a  fquare  piece  of  another  colour,  leaving  only  a 
bordure  of  the  proper  colour  of  the  chief  about  the  fard  piece. 

RENAL,  fomething  belonging  to  the  reins  or  kidneys. 

RENCOUNTER,  in  the  military  art,  a  fudden  engagement  of 
two  little  bodies  or  parties  of  forces. 

RENCOUNTRE,  or  Rencontre,  in  heraldry,  is  applied  to 
animals  when  they  fhew  their  head  in  front,  with  both  eyes,  &c. 
or  when  the  face  ftands  right  forward. 

RENDER,  in  law,  a  term  ufed  in  levying  a  fine.  A  fine  with 
render,  is  that  whereby  fomething  is  rendered  back  again  by  the 
cognifee  to  the  cognifor. 

RENDERING,  in  building.  See  the  article  Pargeting. 

Rendering,  in  fea-language,  is  generally  underftood  to  be  the 
effeft  of  yielding  or  giving  way,  without  refinance,  to  the  efforts 
of  fome  mechanical  power. 

RENDEZVOUS,  a  place  appointed  to  meet  at,  on  a  certain  day 
and  hour.  In  a  military  fenfe,  rendezvous  is  the  place  appointed 
for  all  the  troops  in  the  army  to  meet  at,  in  cafe  of  an  alarm. 

RENEGADE,  Renegado,  a  perfon  who  has  apoftatized,  or 
renounced  the  Chriftian  faith,  to  embrace  fome  other  religion. 
Alfo  one  who  deferts  to  an  enemy. 

RENES  fuccenturiati,  in  anatomy,  are  glands  thus  called,  as  re- 
fembling  the  figure  of  kidneys.  Valfalva  has  endeavoured  to  prove 
the  renes  fuccenturiati,  or  glandula  renales,  to  be  organs  of  generation, 
or  afiiflant  to  them. 

RENETTE,  in  the  manege,  is  an  inftrument  of  polifhed  fteel, 
with  which  they  found  a  prick  in  a  horfe’s  foot. 

RENITENCY,  among  philofophers,  that  force  in  folid  bodies, 
whereby  they  refill  the  impulfe  of  other  bodies,  or  re-adl  as  much 
as  they  are  ailed  upon. 

RENT,  reditusy  in  law,  a  fum  of  money,  or  other  confideration, 
iffuing  yearly  out  of  lands  or  tenements. 

Rents  are  ufually  diftingurihedintothreekinds,  viz.  rt?*/-fervice, 
/•^’/-charge,  and  rent- fee.  Rent-fervice  is  where  a  perfon  holds  lands 
of  his  lord  by  fealty  and  certain  rent,  whilft  the  reverfion  of  fuch 
lands  continues  in  the  grantor ;  and  if  the  rent  be  behindhand,  the 
landlord  may  diftrain  for  it,  without  any  covenant,  Sic.  Rent- 
charge,  is  where  a  perfon,  by  deed,  makes  over  his  eftate  in  fee-tail, 
or  for  term  of  life,  where  the  whole  intereft  does  pafs  ;  yet,  by  the 
fame  deed,  referves  to  himfelf  a  fum  of  money,  to  be  paid  yearly, 
with  a  claufe  therein,  impowering  him  to  diftrain  in  cafe  of  non¬ 
payment.  Rent-fee,  or  a  dry  rent,  is  that  which  a  perfon,  making 
over  his  eftate  by  deed,  referves  yearly  to  be  paid  him,  without  any 
claufe  of  diftrefs  contained  in  the  deed. 

RENTAL,  a  roll  wherein  the  rents  of  a  manor  are  written  and 
fet  down,  and  by  which  the  lord’s  collects  the  fame. 

RENTER  warden ,  an  officer  in  moft  of  the  companies  of  Lon¬ 
don,  whofe  bufinefs  is  to  receive  the  rents  or  profits  belonging  to 
the  company. 

RENTERING,  and  Finedrawing,  in  the  manufa£tories,  the 
fewing  of  two  pieces  of  cloth,  edge  to  edge,  without  doubling  them  ; 
fo  as  that  the  feam  fcarce  appears  at  all :  hence  it  is  called  fine- 
drawing.  Serges,  See.  are  to  be  fewed  ;  cloths  fine-drawn. 

RENVERSE',  inverted ,  in  heraldry,  is  when  a  thing  is  fet  with 
the  head  downwards,  or  contrary  to  it’s  natural  way  of  (landing. 

RENUNCIATION,  the  aft  of  renouncing,  abdicating,  or  re- 
linquifhing  any  right,  real  or  pretended. 

REPARATION,  theaft  of  repairing,  rc-eftablilhing,  retrieving, 
or  mending  a  building,  or  other  work,  damaged,  or  gone  to  decay. 

REPAR1 ITION,  a  dividing  or  (haring  a  thing  a  fecond  time. 

REPARTY,  Repartee,  a  ready,  fmart  reply ;  efpecially  in 
^natters  of  wit,  humour,  or  raillery. 

REPAST,  a  meal,  or  refeftion,  taken  at  a  dated  hour. 

REPEALING,  in  law,  the  revoking  or  annulling  of  a  ftatute, 
deed,  or  the  like.  No  aft  of  parliament  (hall  be  repealed  in  the  fef- 
fion  it  was  made  in.  A  deed,  or  will,  may  be  repealed  for  a  part, 
and  (land  good  for  the  reft. 

REPEAT,  in  mufic.  Refer  to  the  Syftem. 

REPELLENTS,  or  repellent  medicines.  By  thefe  are  meant  fuch 
as  prevent  (uch  an  afflux  of  a  fluid  to  any  part  as  would  raifeit  into 
ai.umor‘  ^  hatever  other  medicines  may  occafionally  produce  the 
eftefts  of  repellents ,  thofe  only  are  properly  of  this  tribe,  which 
cool,  dry,  altringe,  and  (Lengthen  the  parts,  and  enable  them  to 
relift  the  afflux  of  fuch  matter  as  is  lodged  there. 

REPENTANCE,  ^(iavoix,)  in  theology,  is  a  change 

©  lennments,  followed  by  a  change  of  conduft :  or  it  is  fuch  a 
convi  lion  of  the  evil  and  danger  of  a  finful  courfe,  as  is  fufficient 
°  pro  uce  (hame  and  forrow  in  the  review  of  it,  and  effectual 
reiolutions  of  amendment. 

REPERTORY ,  a  place  wherein  things  are  orderly  difpofed,  fo 
as  to  be  cahly  found  when  wanted.  The  indices  of  books  are  reper¬ 
tories,  f*wing  where  the  matters  fought  for  are  treated  of.  Com¬ 
mon  places  are  a  kind  of  repertories,  very  ufeful  to  the  learned. 

REi  E 1  END,  in  arithmetic,  is  ufed  for  that  part  of  an  indeter¬ 
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minate  or  infinite  decimal  fraftion,  which  is  continually  repeated 
ad  infinitum. 

REPETITION,  fignifies  the  reiterating  of  an  aftion. 

Repetition,  in  mufic.  Refer  to  the  Syftem. 

Repetition,  in  rhetoric,  is  a  figure  whereby  the  orator  rehearfes 
the  fame  word  or  phrafe  over  again.  Of  this  there  are  two  kinds. 
In  the  firft,  the  word  is  repeated  precifely  in  the  fame  fenfe  :  as,  Oby 
Jerufalem ,  Jerufalem  !  who  killcfi  the  prophets,  $3V.  My  God,  My  God  T' 
why  baft  thou  forfahen  me?  The  fecond  kind  of  repetition,  called 
ploce,  is  a  repetition  of  the  fame  word, in  the  fame  phrafe  ;  but  in 
fuch  a  manner,  as  that  fome  new  idea  or  charafter  is  added  to  the 
word  in  the  fecond,  which  it  had  not  in  the  firft.  By  the  fame  figure 
our  Saviour  fpeaks,  when  he  fays.  Let  your  language  be  Tea,  yea; 
and  Nay ,  nay.  In  poetry  this  is  deemed  a  beauty. 

REPLETION,  in  medicine,  a  plenitude  or  plethora.  Re¬ 
pletion  is  more  dangerous  than  inanition. 

Repletion,  in  the  canon  law,  is  where  the  revenue  of  a  bene¬ 
fice  or  benefices  is  fufficient  to  fill  or  occupy  the  whole  right  or  title 
of  the  graduate  who  holds  them. 

REPLEVIN,  in  law,  a  remedy  granted  on  a  diftrefs,  by  which 
the  firft  poffeflbr  has  his  goods  reftored  to  him  again,  on  his  giving 
fecurity  to  the  (herifF,  that  he  will  purfue  his  aftion  againft  the  party 
diftraining,.  and  return  the  goods  or  cattle,  if  the  taking  them  (hall 
be  adjudged  law. 

In  a  replevin r  the  perfon  diftrained  becomes  plaintiff,  and  the  per¬ 
fon  diftraining  is  called  the  defendant  or  avowant,  and  hisjuftifica- 
tion  an  avowry. 

REPLEVY,  in  law,  is  a  tenant’s  bringing  a  writ  of  replevin,  or 
Replegiari  facias ,  where  his  goods  are  taken  by  diftrefs  for  rent; 
which  muft  be  done  within  five  days  after  the  diftrefs ;  otherwife,  at 
the  five  days  end  they  are  to  be  appraifed  and  fold.  This  word  is  al¬ 
fo  ufed  for  bailing  a  perfon,  as  in  the  cafe  of  a  hornine  replegiando. 

REPLICATION,  in  logic,  theaffuraingorufing  the  lame  term 
twice  in  the  fame  propofition.  In  converfation,  an  anfwer. 

Replication,  in  law,  is  an  exception  of  the  fecond  degree, 
made  by  the  plaintiff  to  the  plea  or  firft  anfwer  of  the  defendant. 

REPORT,  the  relation  made  upon  oath,,  by  officers  or  perfons 
appointed  to  vifit,  examine,  date,  or  eftimate  any  thing.. 

REPOSE,  in  painting,  is  applied  to  certain  malfes,  or  large  well- 
condufted  fyftems  or  affemblages  of  light  and  (hade. 

REPOSITORY,  a  ftore-houfe  or  place  where  things  are  laid 
up,  and  kept.  A  magazine. 

REPRESENTATION,  in  the  drama,  the  exhibition  of  a  thea¬ 
trical  piece  ;  including  the  feenes,  machines,  recitation,  &c. 

REPRESENTATIVE,  one  that  perfonates,  or fuppliestheplace 
of  another  ;  and  is  inverted  with  his  right  and  authority. 

REPRIEVE,  or  Reprive,  (from  reprendre,  to  take  back,)  in 
law,fufpendingor  deferring  the  execution  of  the  law  upon  a  pri- 
foner,  lor  the  prefent  time.  A  reprieve  is  properly  a  warrant  from 
the  king,  for  fufpending  the  execution  of  a  perfon  condemned. 

REPRIMAND,  a  (harp  authoritative  proof. 

REPRISALS,  in  the  civil  law,  a  right  which  princes  have  to 
retake  from  their  enemies  fuch  things  as  they  unjuftly  detain  from- 
them  ;  or  other  things  equivalent  thereto. 

Reprisals  is  alfo  ufed  for  a  letter  of  marque  granted  by  a 
prince  to  his  fubjeft. 

REPRIZE,  at  fea,  is  a  merchant-fhip,  which,  after  it's  being 
taken  by  a  corfair,  privateer,  or  other  enemy,  is  retaken  by  the  op- 
fite  party.  If  a  veffel,  thus  retaken,  has  been  24  hours  in  the  pof- 
feffion  of  the  enemy,  it  is  deemed  a  lawful  prize  :  but  if  it  be  re¬ 
taken  within  that  time,  if  rs  to  be  reftored  to  the  proprietor,  with 
every  thing  therein,  upon  his  allowing  one-third  to  the  yeffel  which 
made  the  reprife.  Alfo  if  the  reprife  has  been  abandoned  by  the 
enemy,  either  in  a  tempeft  or  from  any  other  caufe,  before  it  has 
been  led  into  any  other  port,  it  is  to  be  reftored  to  the  proprietor. 

Reprizes,  in  law,  are  deduftions,  drawbacks,  or  duties,  paid 
yearly  out  of  a  manor  or  lands;  fuch  are  rent-charges,  penfions, 
fees  of  (te wards  or  bailiffs,  &c. 

REPROBATION,  in  theology,  is  generally  underftood  of  the 
decree  and  purpofe  of  God,  to  abandon  the  wicked  to  the  greateft 
of  evils,  by  not  delivering  them  out  of  that  mafs  of  corruption,  in 
which  all  mankind  are  involved  by  nature;  and  in  not  affording 
them  the  graces  neceffary  to  their  arriving  at  eternal  happinefs: 
God  does  not  reprobate  men  by  making  them  wicked ;  but  by  not 
granting  them  the  benefits  of  his  gratuitous  mercy. 

Reprobates,  whom  God  hath,  by  his  foveteign  will,  excluded 
from  mercy  (as  he  did  all  the  fallen  angels,)  he  hath  decreed,  ei¬ 
ther,  1.  To  afford  them  neither  the  extraordinary,  nor  fo  much  as 
the  outward  and  ordinary  means  of  faith  :  or  e\fe,  2.  In  prefence  of 
the  outward  means  of  the  word  and  facraments,  to  withhold  the  in¬ 
ward  concurrence  of  his  enlightening  and  renewing  Spirit  to  work 
with  thofe  means.  For  want  whereof,  they  [the  outward  means] 
become  ineffectual  to  them  [viz.  to  the  reprobate]  for  their  good  ; 
working  upon  them  either  malignantly,  fo  as  their  hearts  are  the 
More  hardened  thereby  in  fin  and  unbelief;  or  infirmly,  fo  as  not  to 
work  in  them  a  perfeft  converfion  :  but  to  produce  (inftead  of  the 
gracious  habits  of  fanftification,  as  faith,  repentance,  charity,  hu¬ 
mility,  Sic.)  fome  weak  and  infirm  fhadows  of  thofe  graces  :  which, 
for  their  formal  femblance  fake,  do  fometimes  bear  the  name  of 
thofe  graces  they  refemble,  but  were  never,  in  the  mean  time,  the 
very  true  graces  themfelves  ;  and,  in  the  end,  are  dj covered  to  have 
been  false,  by  the  want  of  Perseverance. 

“  Reprobation,  fays  Peter  Martyr,  is  that  moft  wife  determination 
of  God,  whereby  he  did,  before  all  eternity,  immutably  decree,  not 
to  have  mercy  on  thofe,  whom  he  loved  not,  but  palled  by and 
that  without  any  injufiice  on  his  part.  Nor  does  this  doftrine,  as 
fome  ignorantly  infer,  make  God  the  author  of  fin  ;  therefore  he 
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adds,  “  There  is  no  need  for  God  to  infufe  additional  evil  into  our 
hearts.  There  is  enough  there  already.  We  have  it  fufficiently  of 
ourfelves :  partly,  through  the  foulnefs  of  original  fin  ;  and,  partly, 
becaufe  a  created  being  doth,  of  himfelf,  degenerate,  without  mea- 
fure  and  without  end,  unlefs  he  is  fuccoured  by  God.” 

The  do&rines  of  reprobation  and  predomination  are  adopted  by  the 
eftablifhed  church  ;  but  (hould  be  received  and  handled  with  the  ur- 
molt  caution,  left  they  prove  hurtful  to  weak  minds.  God’s  decrees 
and  purpofes  are  not  intended  as  objefts  of  our  refearches  ;  they  are 
an  unfathomable  abyfs  :  fecret  things  belong  to  the  Almighty  ;  fucli 
as  are  revealed,  belong  to  us:  Chrifti’ans,  therefore,  inftead  of  per¬ 
plexing  then-delves  about  reprobation  and  predefiination,  would  aft 
more  wifely  in  fearching  for,  and  walking  in  the  plain  path  of  duty, 
luch  as  reading  the  feriptures  with  prayer  for  inftruftion,  attending 
on  the  means  of  grace,  and  prafttfing  every  Chriffian  virtue  ;  which 
if  they  perfevere  in,  God  himfelf  aflures  them,  they  are  among  the 
predeftmated  to  life  eternal. 

REPRODLCTION,  the  act  whereby  a  thing  is  produced  anew, 
or  grows  a  fecund  time.  A  twig  of  willow,  poplar,  or  many  other 
trees,  being  planted  in  the  earth,  takes  root,  and  becomes  a  tree,  every 
piece  of  which  will  in  the  fame  manner  produce  other  trees. 

The  reproduB ion  of  feveral  parts  of  lobfters,  crabs,  See.  is  one  of 
the  greateff  curiofities  in  natural  hiftory. 

It  the  leg  of  a  lobfter  be  broke  off  by  defign  at  the  fourth  or  fifth 
articulation,  what  is  thus  broken  off  is  always  reproduced.  But,  if 
the  fracture  be  made  in  the  firfi,  fecorid,  or  third  articulation,  the 
rtproduB  ion  is  not  fo  certain.  And  it  is  very  furprifing,  that  if  the 
frafture  be  made  at  thefe  articulations,  at  the  end  of  two  or  three 
days,  all  the  other  articulations  are  generally  found  broken  off  to  the 
fourth,  which,  it  is  fuppofed,  is  done  by  the  creature  itfelf,  to  make 
the  reprcduBion  certain.  The  part  reproduced  is  not  only  perfectly 
fimilar  to  that  retrenched,  but  aifo  in  a  certain  fpace  of  time  grows 
equail  to  it.  Hence  it  is  that  we  frequently  fee  lobfters,  which  have 
their  two  large  legs  unequal  in  all  proportions.  And,  if  the  part 
reproduced  be  broken  off,  a  fecond  Y'H  fucceed. 

REPTILES,  in  natural  hiftory,  a  kind  of  animals  denominated 
from  their  creeping  or  advancing  on  the  belly.  Or,  reptiles  are  a  ge¬ 
nus  of  animals  and  infefts,  which,  inftead  of  feet,  reft  on  one  part  of 
the  body,  while  they  advance  forward  with  the  reft.  Such  are  earth¬ 
worms,  fuakes,  caterpillars,  &c.  Indeed,  moft  of  the  clafs  of  reptiles 
have  feet ;  only  thole  v*ry  fmall,  and  the  legs  remarkably  fhort  in  pro¬ 
portion  to  tbe  bulk  of  the  body. 

In  the  earth-worm,  Dr.  Willis  tells  us,  the  whole  body  is  only 
a  chain  of  annular  mufcles  ;  or,  as  Mr.  Derham  fays,  it  is  only  one 
continued  fpiral  mufcle,  the  orbicular  fibres  whereof  being  contract¬ 
ed,  render  each  ring  narrower  and  longer  than  before  ;  bv  which 
means  it  is  enabled,  like  the  worm  of  an  augre,  to  bore  it’s  paffage 
into  the  earth.  It’s  reptile  motion  might  alio  be  explained  by  a  wire 
wound  on  a  cylinder,  which  when  flipped  off,  and  one  end  extended 
and  held  faft,  will  bring  the  other  near  to  it.  So  the  earth-worm 
having  fhot  out  or  extended  his  body  (which  is  with  a  wreathing],  it 
takes  hold  by  thefe  fmall  feet  it  hath,  and  fo  contrails  the  hinder 
part  of  it’s  body.  Dr.  Tyfon  adds,  that  when  the  fore  part  of  the 
body  is  flretched  out,  and  applied  to  a  plane  at  a  diflance,  the  hind 
part  relaxing  and  fhortening  is  eatily  drawn  towards  it  as  a  center. 

REPUBLIC,  rejpublica ,  commonwealth,  a  popular  Hate  or  go¬ 
vernment  ;  or  a  nation  where  the  people  have  the  government  in 
their  own  hands.  Democracy. 

Holland,  which  is  compofed  of  about  fifty  republics,  all  different 
from  one  another,  may  be  confidered  as  a  confederate  republic.  Ger¬ 
many,  and  the  Swifs  cantons,  are  deemed  perpetual  republics. 

Republic  of  letters,  a  phrafe  ufed  collectively  of  the  whole  body 
of  the  people  of  fludy  and  learning. 

REPULSION,  in  phyfics,  that  property  in  bodies,  whereby,  if 
they  are  placed  juft  beyond  the  fphere  of  each  other’s  attraction  of 
cohefion,  they  mutually  fly  from  each  other.  Thus,  if  a  fat  body, 
lighter  than  water,  be  laid  on  the  furface  thereof,  or  if  a  piece  of  iron 
be  laid  on  mercury,  the  furface  of  the  fluid  will  be  deprefled  about 
the  bodies  laid  on  it.  This  is  a  plain  indication  of  repuljion ;  as  the 
rifing  up  of  the  fluid  about  the  furfaces  of  other  incumbent  bodies  is 
of  attraction.  But  it  is  pofiible,  in  fome  cafes,  to  prefs  or  force  the 
repelling  bodies  into  the  fphere  of  one  another’s  attraction  :  and  then 
they  will  mutually  tend  toward  each  other,  as  when  we  mix  oil  and 
water  till  they  incorporate, 

REQUEST,  in  law,  a  Application  or  petition  preferred  to  a 
prince,  or  to  a  court  of  juftice  ;  craving  relief  in  fome  confcionable 
cafes  where  the  common  law  grants  no  immediate  redrefs. 

Since  the  inflitution  of  chancejy,  the  terms  requeji,  and  court  of 
requcjl,  are  much  difufed.  See  the  article  Court. 

Reouest,  in  hunting;  denotes  to  feck  the  game  again. 

RESCISSION,  in  the  civil  law,  an  aCtion  intended  for  the  annul¬ 
ling  or  fetting  a  fide  any  contraCt,  deed,  See. 

RESCRIPT,  an  anfwer  delivered  by  an  emperor  or  a  pope,  when 
confulted  by  particular  perfons,  on  fome  difficult  queltion,  or  point 
of  law  ;  to  ferve  as  a  decifion  thereof. 

RESEARCH,  a  ferutiny,  or  diligent  inquiry  into  a  thing. 

RESEARCHING,  ill  fculpture,  the  repairing  of  a  call  figure, 
&c.  with  proper  tools  ;  or  the  finiffiing  it  with  art  and  exaftnefs,  fo 
as  that  the  minuteft  parts  may  be  well  defined. 

RESERVATION,  in  law,  an  aCtien  or  claufe  \v  hereby  fome- 
thing  is  referved,  retained,  kept,  or  feeured  to  oiy-’s  felf. 

Reservation,  mental,  is  a  proposition  which,  ftriclly  taken,  and 
according  to  the  natural  import  of  the  terms,  is  faife  ;  but  if  quali¬ 
fied  with  fomething  referved  or  concealed  in  the  mind,  becomes  true. 
Mental  refervations  are  the  great  refuge  of  religious  hypocrites,  who 
life  them  t®  accommodate  their  confciences  with  their  interefts.  Ti  ne 
Jefuits  were  zealous  advocates  for  mental  refervations ;  yet  are  they 
ltriftly  all  real  lyes,  as  including  an  intention  todeceiv#. 
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RESERVOIR,  a  place  where  water  is  collected  and  referved 
1  he  refervotr  is  fometimes  alfo  a  large  bafon  of  ftrong  mafonrv 
Uayed  or  paved  at  the  bottom,  where  the  water  is  referred  to  feed 
oi„fP°l,tmS  fountains.  Such  is  that  large  one  on  the  top 
<-  Marly,  called  trou  d’enfer,  hell  mouth,  whofe  furface,  Daviler  tells 
us,  contains  fifty  acres,  and  it’s  depth  fuch  as  to  contain  a  hundred 
thoufand  cubic  fathom  of  water. 

RESIDENCE,  in  canon  and  common  law,  the  abode  of  a  par- 
ion  or  incumbent  upon  his  benefice;  and  his  affiduity  in  attending 
on  the  fame,  trance,  of  all  other  countries,  feems  to  be  that  where 
rjtdfuce  is  the  moft  ftrittly  regarded. 

RESIDENT,  a  public  minifier,  who  manages  the  affairs  of  a 
kingdom  or  ftate,  at  a  foreign  court.  They  are  a  clafs  of  public 
trimmers  inferior  to  ambaffadors,  or  envoys;  but,  like  them,  are 
under  the  protection  of  the  law  of  nations. 

RESIDENTIARY,  a  canon  inflalled  into  the  privileges  and  pro¬ 
fits  of  refidence.  r  b  r 

RESIDUAL  figure,  in  geometry,  the  figure  remaining  after  fub- 
ti  action  of  a  lefler  from  a  greater. 

Residual  root,  is  a  root  compofed  of  two  parts  or  members,  on¬ 
ly  connected  together  with  the  fign  — .  Thus,  a—b,  or  <— a,  is  a 
ref  dual  root ;  and  is  fo  called,  becaufe  it’s  true  value  is  no  more  than 
it  s  ref  due,  or  difference  between  the  parts  a  and  b ,  or  5  and  3. 

DrefSH?’-^l1^remainder  of  an  account<  debt,  or  obligation. 

RESIGNATION,  in  the  canon  law,  tite  furrender  or  giving  up 
or  a  benefice  into  the  hands  of  the  ordinary  or  biflrop. 

RESIN,  in  natural  hiftory,  a  vifeid  juice,  oozing  either  fponta- 
neouily,  or  by  incifion,  from  feveral  trees,  as  the  pine,  fir,  &c. 

Them  are  two  kinds  of  ref  ns,  the  one  \iquid,  the  other  dry  ami 
1  arc.  1  he  firfi  is  the  natural  refn,  as  it  flows  from  the  tree  ;  the 
tecond  orfly  differs  from  the  firfi,  in  that  it  is  condenfed  by  the  heat 
of  the  fun,  or  by  that  of  a  culinary  fire. 

Refms  will  incorporate  with  oil,  or  rectified  fpirits,  but  not  with 
an  aqueous  menftruum. 

I  he  difference  between  refms  and  gums  confifts  in  this,  that  ref  ns 
are  more  fulphnreous,  and  gums  more  aqueous;  fo  that  the  firfi  dif- 
iolve  in  oil,  or  fpirit  of  wine,  and  the  lalf  readily  in  water. 

|I  he  refms  of  feveral  vegetables  which  abound  with  refinous  par¬ 
ticles,  but  not  fo  as  to  yield  any  by  incifion,  as  jalap,  benzoin, 
fcammony,  turbith,  &"c.  are  thus  obtained.  The  vegetable,  bein<* 
grofsly  powdered,  is  put  into  a  matrafs,  and  rectified  fpirit  of  wine  is 
poun  d  on  it,  to  the  height  of  four  fingers  above  the  matter.  Then 
the  neck  of  another  matrafs  being  luted  into  the  former,  to  make  a 
double  veil'd,  the  matter  is  digefted  three  or  four  days  in  a  fand-heat, 
till  it  have  given  a  gopd  tinCture  to  the  fpirit  of  wine.  Then  the 
diffolution  is  filtrated,  and  two  thirds  of  the  clear  liquor  evaporated 
off,  and  the  remainder  poured  into  a  large  veffel  of  water,  where  it 
turns  into  a  kind  of  milk  ;  whence  the  refin,  in  time,  precipitates  to 
the  bottom  in  form  of  a  white  powder.  This,  when  waffled  and 
dried  in  the  fun,  grows  into  the  ordinary confiftence  of  a  refn. 

Rf ns  are  employed  for  many  purpofes.  The  chenpeff  kinds  are 
ufed  for  torches,  and  to  cover  the  outfides  of  {hips  and  boats.  The 
fine,  tranfparent  ref  ns,  compofe  varnifhes.  Many  of  thettv  are  em¬ 
ployed  medicinally :  fuch  are  thofe  which  enter  into  the  compofition 
of  ointments  and  plaiflers  ;  or  internally,  as  the  ref  ns  of  fcammony; 
jalap,  and  turpeth,  which  are  purgative.  Other  ref  ns,  the  fmell 
of  which  is  agreeable,  as  benjamin  and  ftcrax,  are  employed  as  per¬ 
fumes. 


RESISTENCE,  or  Resisting  force,  in  philofophy,  any  power 
which  aCts  oppofite  to  another,  fo  as  to  deftroy  or  diminilh  it’s  effeCt. 

1  here;  are  various  kinds  of  ref  fence,  aiding  from  the  various  na¬ 
tures  and  properties  of  the  reff  ing  bodies,  and  governed  bv  various 
laws,  as  the  refifcnce  of  folids,  the  ref  fence  of  fluids,  rf  fence  of  the 
air,  See. 

Theory  of  the  Resistence  of  the  Fibres  of  f olid  Bodies.  To  con¬ 
ceive  the  idea  of  this  refjience,  or  renitency,  of  the  parts,  fuppofe  A 
cylindrical  body  fufpended  vertically  by  one  end.  Here,  all  it’s  parts, 
being  heavy,  draw  downwards,  and  tend  to  feparate  the  two  conti¬ 
guous  planes,  where  the  body  is  the  weakelt :  but  all  the  planes  re¬ 
lift  this  feparation  by  the  force'  wherewith  they  cohere,  or  are  bound 
together:  here,  then,  are  two  oppofite  powers ;  viz.  the  weight  of 
the  cylinder  which  tends  to  break  it,  and  the  force  of  cohefion  of  the 
parts  which  refills  the  fracture. 

If  the  Iwfe  of  the  cylinder  be  increafed,  without  increafing  it’s 
length  ;  it  is  evident  the  refiftence  will  be  increafed  in  the  fame  ratio 
as  the  flrength  of  the  bafe  :  but  the  weight  alfo  increafes  in  the  fame 
ratio;  whence  it  is  evident,  that  all  cylinders  of  the  fame  matter  and 
length,  whatever  their  bafes  be,  have  an  equal  ref  fence,  when  verti¬ 
cally  fufpended. 

It  the  length  of  the  cylinder  be  increafed  without  increafing  the 
bafe,  it’s  weight  is  increafed  without  increafing  it’s  ''refidence ;  con- 
fcquently  the  lengthening  it  weakens  if.  To  find  the  greateff  length 
a  cylinder  of  any  matter  may  have  without  breaking,  there  needs  no¬ 
thing  but  to  take  anv  cylinder  of  the  fame  mailer,  and  fafien  it  to 
the  greateff  weight  it  will  fiiffain  before  it  breaks  ;  and  then  fee  how 
much  it  mult  be  lengthened  by  the  addition  of  it’s  weight,  till  it 
equals  it’s  former  weight  with  the  addition  of  a  foreign  weight.  By 
this  means  Galileo  found  a  copper-wire,  and  of  confequence  any 
other  cylinder  of  copper,  might -be  extended  to  4801  braccio’s,  or 
fathoms  of  fix  feet  each. 

If  one  end  of  the  cylinder  were  fixed  horizontally  into  a  wall,  and 
the  reft  fufpended  thence,  it’s  weight,  and  ref  fence,  would  then  aft 
in  a  different  manner;  and,  if  it  broke  by  the  attion  of  it’s  weight, 
the  rupture  would  be  at  the  end  fixed  into  the  wall.  A  circle  oc 
plane  contiguous  to  the  wall,  and  parallel  to  the  bafe,  and  confe- 
quently  vertical,  would  be  detached  from  the  contiguous  circle  within 
the  plane  of  the  wall,  and  would  defeend.  All  the  motion  is  per¬ 
formed  on  the  lowed  extremity  of  the  diameter,  which  remains  itn- 
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moveable,  while  the  upper  extremity  deferibesa  quadrant  of  a  circle, 
and  till  the  circle  which  before  was  vertical  becomes  horizontal ; 
i.  e.  till  the  cylinder  be  intirely  broken.  _ 

In  this  frafture  of  the  cylinder  it  is  vifible  two  forces  have  acted, 
and  the  one  has  overcome  the  other:  the  weight  of  the  cylinder, 
which  arofe  from  it’s  whole  mafs,  has  overcome  the  refilence  which 
arofe  from  the  largcneis  of  the  bafe  ;  and  as  the  centers  of  gravity 
are  points  wherin  all  the  forces  arifing  from  the  weights  of  the  fe- 
veral  parts  of  the  fame  bodies  are  conceived  to  be  united,  one  may 
conceive  the  weight  of  the  whole  cylinder  applied  in  the  center  of 
gravity  of  it’s  mafs  ;  i.  e.  in  a  point  in  the  middle  of  it’s  axis  ;  and 
the  rejijlence  of  the  cylinder  applied  in  the  center  of  gravity  of  it’s 
bafe  ;  1.  e.  in  the  center  of  the  bafe  :  it  being  the  bafe  which  refifts 
the  frafture. 

Hence  it  follows,  that  the  force  wherewith  a  cylinder  or  any  other 
folid  body  having  one  end  thereof  fixed  horizontally  into  a  wall,  and 
the  reft  fufpended  thence,  endeavours  to  break  off  at  the  wall,  will 
be  as  the  whole  weight  of  the  body  drawn  into  the  diflance  of  it’s 
center  of  gravity  from  the  wall  direftly,  and  the  ftrength  of  the  bafe 
of  the  folid  next  the  wall  inverfely. 

When  the  evlinder  breaks  by  it’s  own  weight,  all  the  motion  is 
on  an  immoveable  extremity  of  a  diameter  of  the  bafe.  This  extre¬ 
mity,  therefore,  is  the  fixed  point  of  a  lever,  whofe  two  arms  are 
the  radius  of  the  bafe,  and  half  the  axis:  and,  of  confequence,  the 
two  oppofite  forces  do  not  only  aft  of  themfelves,  and  by  their  ab- 
folute  force,  but  alfo  by  the  relative  force  they  derive  from  their 
diftance  with  regard  to  the  fixed  point  of  the  lever. 

Hence  it  evidently  follows,  that  a  cylinder,  e.  g.  of  copper, 
which,  vertically  fufpended,  will  not  break  by  it’s  own  weight,  if 
lefs  than  480  fathoms  long,  will  break  with  a  lefs  length  in  a  hori¬ 
zontal  fituation  ;  in  regard  the  length  in  this  latter  cafe  contributes 
two  ways  to  the  frafture ;  both  as  it  makes  it  of  fuch  a  weight,  ana 
as  it  is  an  arm  of  a  lever  to  which  the  weight  is  applied.  Hence, 
alfo,  the  fmaller  the  bafe  is,  the  lefs  length  or  weight  will  fuffice  to 
break  it ;  both  becaufe  the  rejijlence  is  really  lefs,  and  becaufe  it  afts 
by  a  lefs  arm  of  a  lever. 

If  two  cylinders  of  thefame  matter,  having  their  bafes  and  lengths 
in  the  fame  proportion,  be  fufpended  horizontally ;  it  is  evident  that 
the  greater  has  more  weight  than  the  leffer,  both  on  account  of  it’s 
length,  and  of  it’s  bafe.  But  it  has  lefs  rejijlence  on  account  of  it’s 
length,  confidered  as  a  longer  arm  of  a  lever,  and  has  only  more 
rejijlence  on  account  of  it’s  bafe.  Therefore  it  exceeds  the  leffer  in 
it’s  bulk  and  weight*  more  than  in  rejijlence;  and  confequently  muff 
break  more  eafily. 

Hence  we  fee  why,  upon  making  models  and  machines  in  fmall, 
people  are.apt  to  be  miftaken  as  to  the  rejijlence  and  ftrength  of  cer¬ 
tain  horizontal  pieces,  when  they  come  to  execute  their  defigns  in 
large  ;  by  obferving  thefame  proportion  as  in  the  fmalL  Galileo’s 
doftrine  of  rejijlence  therefore  is  no  idle  fpeculation,  but  becomes 
applicable  in  architefture  and  other  arts. 

The  weight  required  tobreak  a  body  placed  horizontally  being  al¬ 
ways  lefs  than  that  required  to  break  it  in  a  vertical  fituation  ;  and 
this  weight  being  to  be  greater  or  lefs  according  to  the  ratio  of  the 
two  arms  of  the  lever ;  the  whole  theory  is  always  reducible  to  this, 
viz.  to  find  what  part  of  the  abfolute  weight  the  relative  weight  is  to 
be,  fuppofing  the  figure  of  the  body  known,  which  indeed  is  necef- 
fary,  becaufe  it  is  the  figure  that  determines  the  two  centers  of  gra¬ 
vity,  or  the  two  arms  of  the  lever.  For  if  the  body,  e.  g.  were 
a  cone,  it’s  center  of  gravity  would  not  be  in  the  middle  of  it’s  axis, 
as  in  the  cylinder;  and  if  it  were  a  femiparabolical  folid,  neither  it’s 
center  of  gravity  would  be  in  the  middle  of  it’s  length  or  axis,  nor 
the  center  of  gravity  of  it’s  bafe  in  the  middle  of  the  axis  of  it’s 
bafe.  But  (till,  wherefoever  thefe  centers  fall  in  thefeveral  figures, 

•  it  is  thefe  that  regulate  the  two  arms  of  the  lever. 

lt  may  be  obferved  here,  that  if  the  bafe,  whereby  the  body  is 
fattened  into  the  wall,  be  not  circular,  but,  e.  g.  parabolical,  and 
the  vertex  of  the  parabola  atop,  the  motion  of  the  frafture  will  not  • 
be  on  an  immoveable  point,  but  on  a  whole  immoveable  line,  which 
may  be  called  the  axis  of  equilibrium  ;  and  it  is  with  regard  to  this, 
that  the  difiance  of  the  centers  of  gravity  are  to  be  determined. 

Now  a  body,  horizontally  fufpended,  being  fuppofed  fuch,  as 
■*  that  the  fmalleft  addition  of  weight  would  break  it  ;  there  is  an 
equilibrium  between  it’s  pofitive  and  relative  weight ;  and,  of  con¬ 
fequence,  their  two  oppofite  powers  are  to  each  other  reciprocally  as 
the  arms  of  the  lever  to  w'hich  they  are  applied.  On  the  other  hand, 
the  rejijlence  of  a  body  is  always  equal  to  the  greateft  weight  which  it 
will  luftain  in  a  vertical  fituation  without  breaking,  i.e.  is  equal  to 
it  s  abfolute  weight.  Therefore,  fubftituting  the  abfolute  weight  for 
the  rjijlence ,  it  appears  that  the  abfolute  weight  of  a  body,  fufpended 
horizontally,  is  to  it’s  relative  weight,  as  the  diftance  of  it’s  center 
of  gravity  of  it’s  bafe  from  the  fame  axis, 

F rom  this  fundamental  proportion  are  eafily  deduced  fcveral  con¬ 
fluences.  As  for  inftance,  that  if  the  diftance  of  the  center  of  gra¬ 
vity  of  the  bafe  from  the  axis  of  equilibrium,  be  half  the  diftance  of 
the  center  of  gravity  of  the  body  ;  the  relative  weight  will  only  be 
half  the  ablolute  weight;  and,  that  a  cylinderof  copper  horizontally 
fufpended,  whofe  length  is  double  the  diameter,  will  break,  provided 
it  weigh  hall  what  a  cylinderof  thefame  bafe,  4801  fathoms  long, 
weighs.  On  this  fyftem  of  rejijlence  of  Galileo,  M.  Mariotte  made 
a  very  fubtlc  remark,  which  gave  birth  to  a  new  fyftem.  Galileo 
luppofes  that,  where  the  body  breaks,  all  the  fibres  break  at  once  ; 
fo  that  the  body  always  refifts  with  it’s  whole  abfolute  force  ;  i.  e. 
with  the  whole  force  all  it’s  fibres  have,  in  the  place  where  it  is 
But,  M.  Mariotte  finding  that  all  bodies,  even  glafs  itfelf, 
bend  before  they  break,  lhews  that  fibres  are  to  be  confidered  as  fo 
many  httle  bent  fprings,  which  never  exert  their  own  force  till 
tvretched,  to  a  certain  point,  and  never  break  till  intirely  unbent. 
Hence  thoie  neareft  the  axis  of  equilibrium,  which  is  an  immoveable 


line,  are  ftretched  lefs  than  thofe  farther  off,  and  of  confequence 
employ  a  lefs  part  of  their  force. 

This  confideration  only  takes  place  in  the  horizontal  fituation  of 
the  body  :  in  the  vertical,  the  fibres  of  the  bafe  all  break  at  once  ;  f0 
that  the  affolute  weight  of  the  body  muft  exceed  the  united  rejijlence 
of  all  it’s  fibres :  a  greater  weight  is  therefore  required  here,  than  in 
the  horizontal  fituation  ;  i.  e.  a  greater  weight  is  required  to  over¬ 
come  their  united  rejijlence,  than  to  overcome  their  feveral  rejijlences 
one  after  another.  The  difference  between  the  two  fituations  arifes 
hence,  that  in  the  horizontal  there  is  an  immoveable  point  or  line,  a 
center  of  motion  which  is  not  in  the  vertical. 

M.  Varignon  has  improved  on  the  fyftem  of  M.  Mariotte,  and 
{hewn,  that  to  Galileo’s  fyftem  it  adds  the  confideration  of  the  cen¬ 
ter  of  percuffion.  The  comparifon  of  the  centers  of  gravity  with 
the  centers  of  percuffion  afford  a  fine  view,  and  fet  the  whole  doc¬ 
trine  in  the  molt  agreeable  light. 

In  each  fyftem,  the  bafe  whereby  the  body  breaks,  moves  on  the 
axis  of  equilibrium,  which  is  an  immoveable  line  in  the  fame  bafe  ; 
but,  in  the  fecond,  the  fibres  of  this  bafe  are  continually  ftretching 
more  and  more,  and  that  in  the  fame  ratio,  as  they  recede  farther 
and  farther  from  the  axis  of  equilibrium,  and,  of  confequence,  are 
Hill  exerting  a  greater  and  greater  part  of  their  whole  force. 

Thefe  unequal  extenfions,  like  all  other  forces,  muft  have  fome 
common  center  where  they  all  meet,  and  with  regard  to  which  they 
make  efforts  on  each  fide  :  and  as  they  are  precifely  in  the  fame  pro¬ 
portion  as  the  velocities  which  the  feveral  points  of  a  rod  moved 
circularly  would  have  to  one  another-;  the  center  of  extenfion  of 
the  bafe,  whereby  the  body  breaks,  or  tends  to  break,  muft  be  the 
fame  with  it’s  center  of  percuffion.  Galileo’s  hypothefis,  where 
fibres  ftretch  equally,  and  break  all  at  once,  correfponds  to  the 
cafe  of  a  rod  moving  parallel  to  itfelf:  where  the  center  of  exten¬ 
fion  or  percuffion  does  not  appear,  as  being  confounded  with  the 
center  of  gravity. 

The  bafe  of  fraftion  being  a  furface  whofe  particular  nature  de¬ 
termines  it’s  center  of  percuffion,  it  is  neceffary  to  be  firft  known  to 
find  on  what  point  of  the  vertical  axis  of  that  bafe  it  is  placed,  and 
how  far  it  is  from  the  axis  of  equilibrium.  Indeed,  we  know  in 
the  general,  that  it  always  afts  wdth  fo  much  more  advantage  as  it 
is  farther  from  it,  in  regard  it  afts  by  a  longer  arm  of  a  lever  ;  and 
of  confequence  it  is  the  unequal  rejijlence  of  the  fibres  in  M.  Ma- 
riotte’s  hypothefis,  which  produces  the  center  of  percuffion  ;  but 
this  unequal  rejijlence  is  greater  or  lefs  according  as  the  center  of 
percuffion  is  placed  more  or  lefs  high  on  the  vertical  axis  of  the 
bafe,  in  the  different  furfaces  of  the  bafe  of  the  frafture. 

To  exprefs  this  unequal  rejijlence ,  accompanied  with  all  the  varia¬ 
tions  it  is  capable  of,  regard  muft  be  had  to  the  ratio  between  the 
diftance  of  the  center  of  percuffion  from  the  axis  of  equilibrium,  and 
the  length  of  the  vertical  axis  of  the  bafe  :  in  which  ratio,  the  firft 
term,  or  the  numerator,  is  always  lefs  than  the  fecond  or  the  deno¬ 
minator  :  fo  that  the  ratio  is  always  a  fraftion  lefs  than  unity  ;  and 
the  unequal  rejijlence  of  the  fibres  in  M.  Mariotte’s  hypothefis  is  fo 
much  the  greater,  or,  which  amounts  to  the  fame,  approaches  fo 
much  nearer  to  the  equal  rejijlence  in  Galileo’s  hypothefis,  as  the  two 
terms  of  the  ratio  are  nearer  to  an  equality. 

Hence  it  follows,  that  the  rejijlence  of  bodies,  in  M.  Mariotte’s 
fyftem,  is  to  that  in  Galileo’s,  as  the  lead  of  the  terms  in  the  ratio  is 
to  the  greateft.  Hence,  alfo,  the  rejijlence  being  lefs  than  what  Ga¬ 
lileo  imagined,  the  relative  weight  muft  alfo  be  lefs ;  fo  that  the 
proportion  already  mentioned  between  the  abfolute  and  relative 
weight  cannot  fubfift  in  the  new  fyftem,  without  an  augmentation  of 
the  relative  weight,  or  a  diminution  of  the  abfolute  weight:  which 
diminution  is  had  by  multiplying  the  weight  by  the  ratio,  which  is 
always  lefs  than  unity.  This  done,  we  find  that  the  abfolute  weight, 
multiplied  by  the  ratio,  is  to  the  relative  weight,  as  the  diftance  of 
the  center  of  gravity  of  the  body  from  the  axis  of  equilibrium*  is  to 
the  diftance  of  the  center  of  gravity  of  the  bafe  of  frafture  from  the 
fame  axis.  Which  i*  precifely  the  fame  thing  with  the  general  for¬ 
mula  given  by  M.  Varignon,  for  the  fyftem  of  M.  Mariotte.  In 
effeft?  after  conceiving  the  relative  weight  of  a  body,  and  it’s  reJJ- 
ence  equal  to  it  s  abfolute  weight,  as  two  contrary  powers  applied  to 
the  two  arms  of  a  lever,  in  the  hypothefis  of  Galileo ;  there  needs 
nothing  to  convert  it  into  that  of  M.  Mariotte,  but  to  imagine  that 
the  rejijtence ,  or  the  abfolute  weight,  is  become  lefs,  every  thing  elfe 
remaining  the  fame. 

We  have  here  only  confidered  bodies  as  to  be  broken  by  their  own 
weight :  it  will  amount  to  the  fame,  if  we  fuppofe  them  void  of 
weight  themfelves,  and  to  be  broken  by  a  weight  applied  to  their 
extremities:  only  it  is  to  be  obferved,  that  a  foreign  weight  afts  by 
an  arm  of  a  lever  equal  to  the  whole  length  of  a  body ;  whereas  their 
own  weight,  being  all  united  in  the  center  of  gravity,  is  only  the 
diftance  of  that  center  from  the  axis  of  equilibrium. 

One  of  the  mod  curious,  and  perhaps  the  mod  ufeful  queftions  in 
this  refearch,  is,  to  find  what  figure  a  body  muft  have,  that  it’s  r?- 
JJtence  may  be  equal  in  all  it’s  parts ;  whether  it  be  conceived  as 
loaden  with  a  foreign  weight,  or  as  only  fuftaining  it’s  own  Weight. 
We  fhall,  here,  only  confider  the  latter  cafe,  from  which  the  former 
will  be  eafily  determined.  For  a  body,  then,  fufpended  horizontally, 
to  refift  equally  in  all  it’s  parts ;  it  is  neceffary,  fome  part  of  it  being 
conceived  as  cut  off  in  a  plane  parallel  to  the  bafe  of  frafture  of  the 
body,  the  weight  of  the  part  retrenched  be,  to  it’s  rejiftence,  in  the 
fame  ratio  as  the  weight  of  the  whole  to  it’s  rejijlence ;  thefe  four 
powers  afting  by  arms  of  levers  peculiar  to  themfelves.  Now  the 
weight  of  any  body,  thus  conceived,  is  it’s  whole  weight  multiplied 
by  the  diftance  of  the  center  0/  gravity  of  the  body  from  the  axis  of 
equilibrium  ;  and  the  rejijlence  is  the  plane  of  the  bafe  of  frafture 
multiplied  by  the  diftance  of  the  center  of  gravity  of  the  bafe  from 
the  fame  axis  :  confequently  thefe  four  quantities  are  to  be  propor¬ 
tional  in  the  whole,  and  in  each  part  of  a  folid  of  equal  rejijlmce. 

From 
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From  this  proportion  M.  Varignon  eafily  deduces  two  folids, 
which  fhall  reiift  equally  in  all  their  parts.  Galileo  had  found  one 
bcforfe  :  that  difcovered  by  M.  Varignon  is  in  form  of  a  trumpet,  and 
is  to  be  fixed  into  the  wall  at  it’s  greater  end  ;  fo  that  it’s  bignefs 
and  weight  is  always  diminifhed  in  proportion  as  it’s  length,  or  the 
arm  of  the  lever  whereby  it’s  weight  adts,  increafes.  It  is  added 
(which  feems  very  remarkable)  that,  howfoever  different  the  two 
iyftems  may  be,  the  folids  of  equal  refijlence  are  the  fame  in  both. 

Resistence  of  fluids,  in  hvdroftatics,  is  the  force  wherewith  bo¬ 
dies,  moving  in  fluid  mediums,  are  impeded  and  retarded  in  their 
motion. 

Laws  of  the  Resistence  of  fluid  Mediums.  The  rejiflence  a  body 
meets  with  in  moving  through  a  fluid,  is  of  three  kinds  ;  the  firlf 
arifes  from  the  fridtion  of  the  body  agairtft  the  particles  of  the  fluid  ; 
the  fecond,  from  their  cohefion  or  tenacity  among  themfelves,  the 
third,  from  their  inadtivity,  or  the  tendency  they  have,  in  common 
with  other  bodies,  to  keep  the  places  they  pofiefs. 

The  firft,  viz.  that  which  arifes  from  the  fridfion  of  the  body 
againft  the  particles  of  the  fluid,  is  very  inconfiderable ;  for  whatever 
the  weight  is,  which  prefles  the  particles  of  a  fluid  together,  the 
freedom,  with  which  a  body  moves  through  it,  is  not  fenfibly  dimi¬ 
nifhed  thereby. 

The  fecond,  or  that  which  arifes  from  the  tenacity  of  the  particles 
of  the  fluid,  is  as  the  time  the  body  continues  paffing  in  it :  thus, 
fuppofe  a  body  continues  to  move  within  a  fluid  for  the  fpace  of  one 
hour;  if  it’s  motion  be  very  quick  during  that  time,  it  then  moves 
a  great  way  in  that  fluid,  and  confequently  meets  with  a  great  deal 
of  the  fluid  to  refift  it ;  but  is  refilled  the  lefs  in  each  part  thereof,  in 
proportion  to  the  flay  it  makes  there:  whereas  if  it’s  motion  be  flow, 
it  then  moves  blit  a  little  way  in  that  time,  but  is  refilled  fo  much 
the  longer  in  each  part,  thereof.  So  that,  whether  the  body  moves 
faft  or  flow,  the  rfliflence  it  fuffers  is  the  fame  ;  and  depends,  there¬ 
fore,  on  nothing  but  the  time  we  fuppofe  it  to  continue  moving 
within  the  fluid.  This  fpecies  of  reflflence  is  alfo  very  fmall,  except 
in  glutinous  and  vifcid  fluids,  whofe  parts  are  not  eafily  feparated. 

The  third  fpecies  is  the  principal  reflflence  that  fluids  give  to  bo¬ 
dies,  and  arifes  from  their  inadtivity,  or  the  tendency  the  particles, 
of  which  they  confift,  have  to  continue  at  reft.  The  quantity  of  this 
rejiflence  depends  on  the  velocity  the  body  moves  with,  on  a  double 
account  :  for,  in  the  firft  place,  the  number  of  particles  put  into 
motion  by  the  moving  body  in  any  determinate  fpace  of  time,  is 
proportionable  to  the  velocity  wherewith  the  body  moves  ;  and,  in 
the  next  place,  the  velocity  with  which  each  of  them  is  moved,  is 
alfo  proportionable  to  the  velocity  of  the  body  ;  this  fpecies,  there¬ 
fore,  of  reflflance,  is  in  a  duplicate  proportion,  or  as  thefquare  of  the 
velocity,  with  which  the  body  moves  through  the  fluid. 

2.  Farther,  the  reflflence  a  body  moving  in  a  fluid  meets  with  from 
thence,  may  be  conlidered  with  regard  to  the  fluid  ;  and  then  it  will 
be  found  to  be  more  or  lefs,  according  to  the  denfity  of  the  fluid. 
For  by  how  much  denfer  the  fluid  is,  fo  much  the  greater  number 
©f  particles  are  to  be  put  into  motion  by  the  body,  in  order  to  make 
it’s  way  through  it. 

3.  The  next  thing  to  be  confidered  is,  the  effedls  of  the  rejiflence 
of  fluids  upon  bodies  moving  in  them ;  that  is,  the  retardation,  which 
they  caufe  in  the  motion  of  a  body  by  their  refflence,  or  the  quantity 
of  motion  they  deftroy. 

And  this,  in  fimilar  bodies  of  equal  magnitudes,  is  inverfely  as 
their  denfities,  or  the  quantity  of  matter  they  contain  ;  for  by  how 
much  the  greater  the  quantity  of  matter  in  any  body  is,  fo  much 
the  more  eafily  does  it  overcome  the  rejiflence  it  meets  w  ith  from 
the  fluid.  Thus,  w'e  fee  the  rejiflence  of  the  air  has  a  much  lefs  ef¬ 
fect  in  deftroying  the  motion  of  an  heavy  body,  than  of  a  light  one 
which  has  the  fame  dimenfions. 

4.  In  fimilar  bodies  of  equal  denfities,  but  different  magnitudes, 
the  retardation  is  inverfely  as  their  homologous  fides.  F or  th t  reflfl¬ 
ence  bodies  meet  with  in  a  fluid,  is  inverfely  as  the  quantities  of 
matter  they  contain  (by  the  laft)  that  is,  inverfely  as  the  cubes  of 
their  homologous  fides  ;  and  it  is  alfo  diredtlyas  their  furfaces,  be- 
caufe  it  is  by  them  that  they  move  the  fluid  out  of  it’s  place  ;  that 
is,  diredtly  as  the  fquares  of  their  homologous  fides  ;  confequently, 
the  retardation  is  inverfely  as  their  homologous  fides. 

Resistence  of  the  air  to  the  motion  of  projectiles.  Dr.  Wallis  lays 
down  this  lemma:  that  the  reflflence  of  bodies  is  proportional  to  their 
celerity;  and  then  branches  it  out  into  all  the  particular  varieties 
that  can  well  be  imagined,  and  at  laft,  comparing  different  mediums 
one  with  another,  he  concludes  their  different  rejiflences  to  be  as 
their  fpecific  gravities,  obflrudted  from  the  vifcidity  of  the  particles 
offome  fluids:  and  alfo  thatthe  fpecifically  heavier  projedtile  once 
in  motion  (being  equally  fwift  with  another  that  is  lighter,  &c.) 
will  move  through  the  fame  medium  more  ftrongly  in  proportion  to 
it’s  greater  intenfive  or  fpecific  gravity. 

As  to  the  geometrical  confiderations  of  the  rejiflence  of  bodies  of 
different  figures  in  one  and  the  fame  medium,  Mr.  James  Bernoulli, 
in  the  Afia  Lipfiae  for  May  1693,  gives  thefe  rules: 

1.  If  an  ifoiceles  triangle  be  moved  in  the  fluid  according  fothe- 
diredtion  of  a  line  which  is  normal  to  it’s  bafe  ;  firft  with  the  ver¬ 
tex  foremoft,  and  then  with  it’s  bafe  ;  the  rejiflences  will  be  as  the 
legs,  and  as  the  fquare  of  the  bafe,  and  as  the  fum  of  the  legs. 

2.  The  reflflence  of  a  fquare  moved  according  to  the  diredtion  of 
it’s  fide,  and  of  it’s  diagonal,  is  as  the  diagonal  to  the  fide.  _ 

3.  The  reflflence  of  a  circular  fegment  (lefs  than  a  fern i- circle) 
carried  in  a  diredtion  perpendicular  to  it  s  bafis,  when  it  goes  with 
the  bafe  foremoft,  and  when  with  it’s  vertex  foremoft  (the  fame  di¬ 
redtion  and  celerity  continuing,  which  is  all  along  fuppofed)  is  as  the 
fquare  of  the  diameter  to  the  fame  lefs  one-third  of  the  fquare  of 
the  bafe  of  the  fegment. 

Cor.  Hence  the  rejiflences  of  a  femi-circle  when  it’s  bafe,  and  when 
it’s  vertex  goes  foremoft,  are  to  one  another  in  a  fefquialteral  ratio* 
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\  A  Parabola  moving  in  the  diredtion  of  it’s  axis,  with  it’s  bafis, 
am  t  ten  it  s  vertex  foremoft,  has  it’s  refflences,  as  the  tangent  to  an 
aicli  of  a  circle,  whofe  diameter  is  equal  to  the  parameter^  and  the 
angent  equal  to  half  the  bafis  of  the  parabola. 

,  reflflences  of  an  hyperbola,  or  the  femi-ellipfis,  when  the 

.  a  e  a,1(a  w'hen  the  vertex  goes  foremoft,  may  be  thus  computed :  let 
it  e,  as  the  fum,  or  difference,  of  the  tranfverfe  axis,  and  latus  rec- 
turn,  is  to  the  tranfverie  axis  :  :  fo  is  the  fquare  of  the  latus  redtum 
to  t  te  fquare  of  the  diameter  of  a  certain  circle ;  in  which  circle  ap~ 
Th  3  ftanSen?  ecIual  t0  half  the  *']fis  of  the  hyperbola  or  ellipfis. 

en  fav  again,  as  the  fum,  or  di  ;rence,  of  the  axis  and  parame¬ 
ter  is  to  the  parameter ;  fo  is  the  aforefaid  tangent  to  another  right: 
me.  And  further,  as  the  fum,  or  difference,  of  the  axis  and  pa¬ 
rameter  is  to  the  axis  :  :  fo  is  the  circular  arch,  correfponding  to 
1  u .a^ore^aif*  taHgent,  to  another  arch.  This  done,  the  rejiflences 
will  be  as  the  tangent  to  the  f  um  Of  difference  of  the  right  line  thus 
found,  and  that  arch  laft  mentioned. 

6.  In  general,  the  rejiflences  of  any  figure  whatfoever  going  now 
with  it  s  bafe  foremoft,  and  then  with  it’s  vertex,  are  as  the  figures 
0  the  bafis  to  the  fum  of  all  the  cubes  of  the  elementa  of  the  bafis 
( iv'c)^d  by  the  fquares  of  the  elementa  of  the  curve  line. 

All  which  rules,  he  thinks,  may  be  of  ufe  in  the  fabric  or  con- 
iruchon  of  fhips,  and  in  perfecting  the  art  of  navigation  univerfally* 
As  alfo  for  determining  the  figures  of  the  bobs  of  pendulums  lbr 
CHOCKS. 

VENTS,  jn  medicine,  remedies  proper  to  refolve  and 
iilipate  tumours  and  gatherings ;  to  foften  indurations, and,  by  their 
tenuityand  warmth, evacuateredundantorpeccant  humours  through 
1  P^°^eS’  ^n<^er  c^a^s  come  various  unguents,  emplafters,&c. 

RESOLUTION,  in  chemiftry,  &c.  the  reduction  of  a  mixed 
body  intoit  scomponent  parts, orfirftprinciples, by  a  properanalyfis. 

.  Resolution,  in  ethics,  is  that  paflion  which  encounters  difficul¬ 
ties  and  dangers  ;  but  when  it  has  to  do  more  peculiarly  with  dan¬ 
gers,  it  is  called  boldnefs.  Defire,  joy,  and  forrow,  enter  into  it’s 
conftitution  ;  but  joy  is  much  the  principal  ingredient.  When  reflolu- 
tion  degenerates  into  a  concern  to  maintain  our  miftakes,  humours, 
or  vices,  it  is  more  properly  denominated  obftinacy.  See  Passions. 

Resolution,  in  medicine,  that  coClion  or  alteration  of  the  crude 
peccant  matter  of  any  difeafe,  either  by  the  natural  ftrength  of  the 
patient,  or  of  it’s  own  accord,  or  by  the  application  of  remedies,- 
whereby  it’s  bulk,  figure,  cohefion,  &c.  are  fo  far  changed,  as  that 
it  ceafes  to  be  morbid,  and  becomes  laudable.  This,  Boerhaave 
obferves,  is  of  all  others  the  moft  perfeCt  cure,  where  it  is  effected 
without  any  evacuation,  as  fuppofing  the  matter  favourable,  the 
conftitution  excellent,  and  the  medicines  good. 

Resolution,  in  mufic,  is  when  a  canon  or  perpetual  figure  is 
not  written  on  a  line,  or  in  one  part ;  but  all  the  voices  that  are  to 
follow  the  guide  or  firft  voice,  are  written  feparately  either  in  fcore, 
that  is,  in  feparate  lines,  or  in  feparate  parts,  with  the  paufes  each 
is  to  obferve,  and  in  the  proper  tone  to  each. 

RESONANCE,  Resounding,  in  mufic,  &e.  a  found  returned 
by  the  air,  inclofed  in  the  bodies  of  ftringed  mufical  inftruments,  as 
lutes,  &c.  or  even  in  the  bodies  of  wind  inftruments,  as  flutes,  &c. 
See  Sound  and  Music. 

Elliptic  and  parabolic  vaults  refound  ftrongly,  that  is,  they  will 
refledt  or  return  a  found.  The  mouth,  and  the  parts  thereof,  as  the 
palate,  tongue,  teeth,  nofe,  and  lips,  M.  Dodart  obferves,  con-< 
tribute  nothing  to  the  tone  of  the  voice,  but  their  effect  is  very  great 
as  to  the  refonance  :  of  this  we  have  a  very  fenfible  inftance  in 
that  vulgar  inftrument  called  a  jews-harp,  or  trompe  de  Bearn  ; 
for  if  you  hold  it  in  your  hand,  and  (trike  the  tongue  or  fpring 
thereof,  which  is  the  method  pradtifed  to  found  this  inftrument.it 
yields  (carce  any  noife  ;  but  holding  the  body  of  it  between  the 
teeth,  and  ftriking  it  as  before,  it  makes  a  mufical  buzz,  which  is 
heard  at  a  good  diftance,  and  efpecially  the  lower  notes. 

RESPECTU  computi  vicecomitis  habendo,  in  law,  a  writ  directed 
to  the  treafurer  and  barons  of  the  exchequer,  for  the  refpiting  of  a 
(heriff’s  account. 

RESPIRATION,  the  adtion  of  refpiring,  or  breathing  air. 
What  reflpiration  is,  and  why  it  is  uninterruptedly  carried  on  without 
the  concurrence  of  the  mind,  will  appear  from  what  follows:  though 
no  adtion  feems  to  be  more  frequent  than  reflpiration ,  yet  it  is  not  to 
be  underftood  without  confiderable  difficulty  ;  not  only  becaufe  it  is 
partly  vital,  and  partly  voluntary,  but  alfo.  becaufe  an  incredible 
number  of  organs  are  fubfervient  to  it ;  for  which  reafon  it’  nature 
is  carefully  to  be  inveftigated,  which  is  moft  commodiouflv  done, 
by  confidering  the  phaenomena  with  which  it  is  accompanied,  and 
♦fee  organs  employed  in  carrying  it  on.  The  lungs  fufpended  in 
the  air,  which  every-where  adts  upon  them,  and  equally  prefles 
them,  always  collapfe,  contradt  themfelves  into  a  fmaller  fpace, 
and  become  much  lefs  than  when  they  remained  in  the  intire  tho¬ 
rax,  as  is  fufficiently  evinced  by  anatomy:  this  is  principally  per¬ 
formed  by  the  contradtile  force  of  the  mufcular  fibres,  which  con- 
nedfthe  fquamous  fegments  of  the  bronchia. 

If  the  lungs,  thus  contradted,  are  filled  with  air,  forcibly  blown 
through  the  glottis,  they  are  fo  diftended,  as,  in  bulk,  not  only  to 
equal  that  which  they  had  in  the  intire  thorax,  but  even  much  to 
exceed  it,  as  is  fufficiently  certain  from  experience.  1  he  fame 
thing  happens,  if  when  an  accefs  for  the  air  through  the  glottis  is  left 
to  the  lungs,  the  air  externally  adting  on  the  lungs  is  either  removed, 
or  it’s  prefturc  diminifhed.  This  may  be  demonftrated  from  expe¬ 
riments  made  in  the  air-pump.  Hence  it  is  that  the  lungs,  by  their 
proper  force,  have  always  a  tendency  to  become  lefs  in  all  their  parts, 
than  they  are  when  placed  in  the  infire  thorax,  tor  this  reafon  it  is 
certain,  that  they  are  in  a  continual  ftatc  of  contraction,  fo  long  as  a 
perfon  is  alive,  fo  that  they  mult  collapfe  and  be  diminifhed,  while 
the  whole  of  the  animal  remains  in  a  vacuum,  obtained  by  an  ex- 
hauftion  of  the  air  in  an  air-pump.  For  there  is  nothing  fimilar  to  a 
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circumambient  air  between  the  external  membrane  of  the  lungs, and 
all  the  internal  furface  of  the  pleura,  in  a  found  perfon  ;  nothing, 
therefore,  externally  comprelfes  the  lungs,  except  the  diaphragm. 
There  is,  however,  always  an  internal  air  contained  in  them,  and 
freely  conveyed  to  them  through  the  glottis.  Hence  the  lungs  are 
always  fomewhat  more  dillended  by  the  internal  air,  than  they  are 
eompreffed  by  the  external  air,  the  accefs  of  which  is  hindered  by 
the  diaphragm,  which  is  fo  connected  with  the  ribs  and  vertebrae, 
that  the  air  cannot  enter  the  thorax  in  fuch  a  manner  as  would  be 
requifitc  for  an  equilibrium.  Since,  therefore,  in  infpiration,  a 
greater  quantity  of  air  enters  t\G  lungs  through  the  glottis,  it  will 
extend  the  lungs  more,  and  overcome  their  natural  force  ;  fo  that 
in  this  action  the  lungs  arc  paffive  ;  but  how  far  they  are  aftive,  is 
only  to  be  difeovered  by  certain  phaenomena. 

In  vital  infpiration  then,  efpccially,  conlidered  in  a  fleeping  per¬ 
fon,  firft  the  ribs,  efpecially  the  nine  fuperior  ones  articulated  at  the 
vertebne,and  by  cartilages  joined  to  the  Iternum  with  their  arched 
part,  rife  to  the  clavicles,  that  this  motion  is  principally  obferved  in 
the  middle  of  the  arch.  Whild  three,  or,  perhaps,  four  of  the  infe¬ 
rior  ribs  are  turned  downwards,  backwards, and  obliquely  outwards; 
but  in  fuch  a  manner,  that  the  yth,  8th,  9th,  and  10th  ribs  are,  by 
their  cartilaginous  fegments,  as  it  were,  drawn  inwards.  Secondly, 
the  whole  abdomen,  to  the  very  end  of  infpiration,  is  gradually  ren¬ 
dered  more  tumid,  and  prclTed  outwards.  Thirdly,  at  theififme  time 
the  cavity  of  the  thorax  is  enlarged,  as  is  obvious  by  meafuring  with 
a  cord,  by  viewing  it  with  the  eye,  and  efpccially  by  a  mechanical 
confederation  of  the  figure,  fituation,  connexion,  and  articulation  of 
the  ribs  here  placed,  according  to  the  .rules  of  perfect  and  molt  con- 
fummate  art,  as  Borelli  has  excellently  demonftrated.  But,  during 
this  aftion,  the  diaphragm  is  drawn  downwards  from  the  convex 
and  finuous  fituation  it  was  in  before,  and  all'umes  a  plainer  figure, 
as  is  obvious  from  differing  li  ve  animals,  and  from  large  abdominal 
wounds  inflifttd  on  men.  But  that  this  change  of  figure  in  the  dia¬ 
phragm  depends  upon  the  contraction  of  it’s  mufcular  fabric,  is 
fufficiently  obvious  from  an  anatomical  cqpfideration  of  it. 

^RESPITE,  refpedius ,  in  law,  &c.  a  delay,  forbearance,  or  pro¬ 
longation  of  time,  granted  any  one  for  the  payment  of  a  debt,  or 
the  like.  The  fufpenfion  of  a  capital  fen te nee, 

RESPONDENT,  refpondens,  in  the  fchools,  a  perfon  who  main¬ 
tains  a  thefts  in  any  art  or  feience  ;  who  is  thus  called,  as  being  to 
anfwerall  objections  propofed  by  the  opponent,  or  impugner,  &c. 

The  refpondent's  bufinefs  is  to  fee  whether  the  oppofition  made  bjn 
the  contrary  party  be  juft  and  legitimate:  or  whether  fome  of  the 
laws  and  conditions  of  oppofition  be  not  broken  ;  which  is  called 
ignoratio  elenchi.  He  is  alfo  to  examine  the  moods  and  figures  of  the 
fyllogifms,  to  fee  whether  the  premifes  be  juft,  Kc.and  through  the 
whole  to  anfwer  rather  by  diftinguo’s,  than  by  direft  negation. 

Respondent,  in  a  cafe  to  be  heard  before  the  king  in  council, 
&c.  is  the  perfon  who  gives  his  anfwer  to  the  appellant’s  cafe. 

RESPONDENTIA,  in  commerce,  a  term  applied  to  money, 
which  is  borrowed,  not  upon  the  veffel,  as  in  Bottomry,  but 
upon  the  goods  and  merchandize  contained  in  it,  which  muft  necef- 
farily  be  fold  or  exchanged,  in  the  courfe  of  a  voyage  ;  in  which 
cafe  the  borrower,  perfonally,  is  bound  to  anfwer  the  contract ;  and' 
he  is  faid  to  take  up  the  money  at  rej'pondentia ,  ' 

RESPONSARY  Jong,  an  anthem  in  which  the  choirifters  fingby 
turns. 

RESPONSE,  an  anfwer,  reply,  or  repartee.  The  word  is  chiefly 
ufed  in  fpeaking  of  the  anl'v^ers  made  to  the  pricit ,  by  the  people, 
in  the  litany,  the  pfalms,  and  other  parts  of  the  office. 

RESSAULT,  in  architecture,  the  effeft  of  a  body  which  either 
projects,  or  falls  back,  i.  e.  (lands  either  more  out  or  in  than  any 
other;  fo  as  to  be  out  of  the  line,  or  range,  therewith. 

RESSORT,  a  term  ufed,  by  our  late  writers,  to  fignify  the  ju- 
rifdiCtion  or  authority  of  a  court.  But  it’s  chief  ule  among  us  is  in 
fpeaking  of  a  court  or  tribunal,  where  appeals  are  judged  ;  or  of  a 
court  or  perfon  who  judges  finally  and  ultimately,  and  whence  there 
is  no  appeal.  The  houfe  of  lords  judge  in  the  lait  rtjjbrt. 

RESSOURCE,  or  Resource,  a  term  purely  Fiench,  yet  ufed 
by  Englilh  writers,  to  denote  a  means  or  foundation  of  a  man’s  re¬ 
covering  himfelf  from  his  fall  or  ruin  ;  or  an  after-game  for  the  re¬ 
pairing  his  damages. 

REST,  quics,  in  phyfics,  the  continuance  of  a  body  in  the  fame 
place  ;  or  it’s  continual  application  or  contiguity  to  the  fame  parts 
of  the  ambient  and  contiguous  bodies.  lt*is  an  axiom  in  phiiolo- 
phy  ,  that  matter  is  indifferent  as  to  reji  01  motion.  Hence  Sir  Ifaac 
Newton  lays  it  down,  as  a  law  of  nature,  that  every  body  perl’e- 
veres  in  it’s  ftate,  either  of  reji  or  uniform  motion,  except  fo  far  as 
it  is  difturbed  by  external  caufes..  See  the  article  Space. 

Rejt,  confidcred  in  a  phyfical  point  of  view,  is  only  falutary,  in 
fo  far  as.it  is  duly  proportioned  to  the  exercif'e  ;  for  a  fedentary  life 
brings  on  many  indifpofitions. 

Rest,  repqfe ,  or pnuje,  in  poetry,  is  ufed  for  the  caesura,  y.’hich, 
in  Alexandrine  verles,  falls  on  the  fixth  fvllable  ;  and  in  verfes  of 
ten  or  eleven  fyllables,  on  the  fourth.  The  reft  fhould  never  fall  on 
a  monofyllable,  whereon,  the  voice  may  not  dwell it  is  called  reji, 
became  the  ear  and  the  pronunciation  have  both  a  repofc,  or  refpite. 

REST.  -Harrow,  Cammock,  or  Petty-Whin,  ononis,  a  ge¬ 
nus  of  the  diudulphia  decandria  clafs,  of  which  there  are  twelve  fpc- 
cies:  the  following  feven  arc  cultivated  in  gardens.  1.  Reji-harrow , 
with  flowers  fitting  clofe  on  the  fides  of  the  {talks,  with  all' the  leaves 
trifoliate,  growing  upon  foot-ftaiks,  and.  briftly  ftipulae.  2.  Reji- 
harrow,  with  leafy  (pikes,  and  tingle,  obtufe  leaves,  3.  Reji- harrow, 
w.ll\.°ne  ^owcr  on  a  foot-ftalk,  terminated  by  a  thread,  and  with 
trifoliate  leaves.  4.  Ref-harrow,  with  two  flowers  on  a  foot-ftalk, 
terminated  by  a  thread.  5,  Reji-harrow,  with  trifoliate,  fifth  y 
leaves,  which  are  narrow,  and  have  three  indentures.  6.  Reft  - 
f/arroWf  with  patuculated  flowers,  generally  growing  three  upon  a 
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foot-ftalk,  fheath-like  ftipulne,  and  trifoliate  leaves.  7.  Reft-harrow 
w  ith  naked  foot-ftalks  proceeding  from  the  fides  of  the  branches 
fuftaining  three  flowers,  and  trifoliate  leaves. 

The  root  of  this  plant  is  one  of  the  five  opening  roots  ;  the  cor¬ 
tical  part  of  it  is  efteemed  a  good  medicine  for  ftoppage  of  urine, 
and  to  open  obftruftipns  of  the  liver  and  fpleen  ;  for  this  purpofeit 
is  fometimes  given  in  a  powder,  in  dofes  of  a  drachm,  and  made  an 
ingredient  in  apozems  or  decoftions,  as  an  aperient  and  diuretic. 
It’s  virtue  is  extracted  both  by  water  and  fpirit. 

RESTINCTION,  in  chemiflry,  the  quenching  of  a  metal  or 
mineral  in  fome  liquor,  in  order  either  to  correft  or  to  exalt  it ;  by 
giving  it  fome  new  quality,  power,  &c. 

RESTITUTION,  in  a  moral  and  legal  fenfe,  is  the  aft  of  re- 
ftoring  a  perfon  to  his  right,  or  of  returning  fomething  unjuftly 
taken  or  detained  from  him. 

Restitution  of  medals,  or  Restituted  medals,  is  aphrafe  ufed 
by  antiquaries,  for  fuch  medals  as  were  ftruck  by  the  emperors,  to 
renew  or  retrieve  the  memory  of  their  predeceflors.  Hence  it  is 
that  in  feveral  medals  we  find  the  letters  Rest. 

RESTIVE,  Restiff,  or  Resty,  a  term  applied  to  a  horfe,  &c. 
that  flops,  or  runs  back,  inftead  of  advancing  forwards,  In  the 
manege,  a  reftive  horfe  is  a  ftubborn,  unruly,  ill-broken  horfe, 
which  only  goes  where  it  will,  and  when  it  will.  A  horfe  of  this 
fort,  which  has  been  too  much  conftrained  and  tyrannized  over, 
fhoUld  be  treated  with  the  fame  lenity  as  a  young  colt.  The  fpurs 
are  improper  to  be  ufed  to  fuch.  ■  { 

RESTORATION,  or  Restauration,  the  aft  of  re-eftablifh- 
ing,  or  fettling  a  thing  in  it’s  former  good  eftate.  Thps  we  fay,  the 
reparation  of  a  minor  to  the  pofleflion  of  his  effefts,  alienated  in  the 
time  of  his  minority.  In  the  French  laws  it  is  an  ancient  formula, 
ufed  for  the  reltoring  a  perfon  to  his  good  name,  after  he  has  been 
wrongfully  accufed  and  condemned. 

In  England  we  fay  the  Restoration,  by  way  of  eminence,  for 
the  return  of  King  Charles  II.  in  1660,  after  the  civil  wars.  The 
29th  of  May  is  an  anniverfary  feftival,  appointed  to  be  held  in 
commemoration  of  the  Reftoration.  ■ 

RESTORATIVE,  in  medicine,  a  remedy  proper  for  the  refto- 
ring  and  retrieving  flrength  and  vigour.  The  medicines  that  come 
under  this  denomination  are  of  an  emollient,  foftening  nature,  but 
nutritive  withal ;  and  are  rather  adminiftered  to  repair  the  waftes 
of  the  conftitution,  than  to  alter  and  reftify  it’s  diforders.  Such  are 
the  leaves  of  white  and  black  maidenhair,  rocket,  eruca,  fcabious, 
colts-foot,  bohea-tea,  chich-peas,  hpps,  chocolate,  piftachia  nuts, 
balfam  of  Tolu,  bdellium,  benzoin,  ftorax,  eryngo,  iris,  fatyrion, 
&c.  See  the  article  Analeptics. 

RESTRAINT,  is  when  an  aftion  is  hindered,  or  flopped,  con¬ 
trary  to  volition,  or  the  preference  of  the  mind. 

RESTRICTION,  the  aft  of  modifying,  limiting,  or  reftraining 
a  thing  to  narrower  bounds.  General  laws  always  bear  fome  re- 
jiridiion.  If*  contrafts  it  is  ufual  to  have  reftridhve  claujes,  which 
bind  the  covenants  down  to  certain  bounds. 

Restriction,  among  logicians,  is  underftood  of  the  limiting 
a  term,  fo  as  to  make  it  fignify  lefs  than  it  ufually  does. 

RESULT,  what  is  gathered  from  a  conference,  an  inquiry,  me¬ 
ditation,  difeourfe,  or  the  like  ;  or  the  conftufion  and  effeft  thereof. 

RESUMPTION,  a  word  ufed  in  various  fenfes:  thus,  in  law, 
it  fignifies  the  king’s  taking  again  into  his  own  hands  fuch  lands,  &c. 
as  he  had  before,  on  falfe  fuggeftions,  granted  to  a  perfon  by  letters 
patent.  In  the  fchools,  reftumption  fignifies  afummary  repetition  of 
an  argument,  in  order  to  confute  it.'  Logicians  ufe  the  word  for 
the  reducing  fome  figurative  or  quaint  propofition,  to  one  more 
plain  or  intelligible:  as  the  meadows  fmile,  that  is,  look  pleafant. 

RESURRECTION,  the  aft  of  returning  to  a  new  or  fecond 
life,  after  having  been  dead. 

1  he  ancient  philofophers,  who  believed  the  immortality  of  the 
foul,  admitted  alfo  a  rejurretlien :  whether  they  had  received  this 
opinion  from  the  eaftern  people  among  whom  they  had  travelled,  of 
whether  they  inferred  ?  refurreffion  from  the  immortality  of  the  foul, 
as  a  neceffary  confequence,  perfuading  themfelves  that  a  foul  could 
not  long  continue,  without  being  united  to  a  body,  is  uncertain. 
But  they  explained  this  refurredtion  in  different  manners.  Pytha¬ 
goras  held  a  tranfmigration  of  fouls,  which  was  nearly  the  fame 
with  that  of  Plato  :  Thales  and  Democritus  held  alfo  a  kind  of  re- 
furrediion  ;  but  the  manner  how  they  explained  it  is  not  known. 

The  belief  of  a  refurrediion  from  the  dead  is  an  article  of  faith, 
taught  both  in  the  Old  and  New  Teftamenr,  and  embraced  by  the 
Jews  and  Chriftians,  At  the  time  when  our  Saviour  appeared  in 
I  udea,  the  refur  red}  ion  was  received  as  one  of  the  principal  articles 
■of  the  Jewilh  religion,  by  the  whole  body  of  the  nation,  the  Sad- 
ducees  only  excepted.  Some  Jews  believe  that  only  the  Ifraelites 
(hall  rife,  and  that  fuch  as  have  been  wicked  among  them,  fhall 
have  no  part-in  this,  happy  ftate.  Some  among  them  maintain,  that 
men  will  be  fubjeft  to  die  again  after  the  referred} ion,  and  that  their 
fouls  only  will  enjoy  eternal  happinefs.  It  is  alfo  a  common  opi¬ 
nion  among  them,  that  all  men,  at  lead  all  the  Ifraelites,  fhall  arife 
in  the  land  of  Canaan  ;  and  hence  proceeds  the  ardent  delire  they 
have  always  had  of  being  buried  in  that  country. 

One  of  the  greate/t  arguments  for  the  truth  of  chriftianity  is 
drawn  from  the  rejurrediion  of  our  Saviour ;  the  circumftances  of 
which  are  handed  down  to  us  in  fo  plain  and  diftinft  a  manner  by 
the  four  Evangelifts,  as  make,  the  evidence  of  this  important  truth 
amount  to  a  demonliration. 

Chriftians  generally  believe,  that  at  the  day  of  judgment,  the 
very  identical  body  they  have  now,  with  the  fameflelh,  blood,  and 
bones,  will  be  railed  from  the  dead.  The  two  principal  philofo- 
phical  objections  againft  it  are  thefe : 

1.  Thatthefameftubftance  may  happen  to  be  apart  of  twoormore 
bodies  :  thu&  a  fifh  feeding  on  a  man,  and  another  man  afterwards 
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feeding  on  the  fifh,  part  of  the  body  of  the  firtt  man  becomes  incor¬ 
porated  with  the  fi(h,  and  afterwards  with  the  body  of  the  lait  man. 
Again,  inttances  have  been  known  of  one  man’s  immediately  feeding 
on  the  body  of  another;  and  among  the  Cannibals  in  the  W.  Indies, 
who  devour  their  enemies,  the  praftice  is  frequent.  Now  it  is  alleged, 
where  the  fubftance  of  one  is  thus  converted  into  the  fubftance  of  an¬ 
other,  each  cannot  arife  with  his  whole  body  ;  to  which  then  lhall  the 
common  part  be  allotted? 

To  this  objection  fome  anfwer,  that  as  all  matter  is  not  capable  of 
being  affimilated  to  the  body,  and  incorporated  with  it,  human  flefh 
may  very  probably  be  of  this  kind;  and,  therefore,  what  is  thus  eaten, 
may  be  again  excreted  and  carried  off. 

But  Mr.  Leibnitz  obferves,  that  all  that  is  effential  to  the  body,  is 
the  original  ltamen,  which  exilled  in  the  fcmen  of  the  father :  this 
may  be  conceived  as  the  moft  minute  point  imaginable,  and  therefore 
not  to  be  feparated,  nor  any  part  of  it  united  to  the  ltamen  of  any 
other  man.  That  all  this  buik  we  fee  in  the  body,  i.r  only  an  accre¬ 
tion  to  this  original  ltamen ;  and  therefore  there  is  no  reciprocation 
of  the  proper  matter  of  the  human  body. 

2.  Another  objection  is,  that  we  know,  by  the  late  difcoveries  in 
the  animal  oeconomy,  that  the  human  body  is  continually  changing, 
and  that  a  man  has  not  intirely  the  fame  body  to-day,  as  he  had  yefter- 
day;  aitd  it  is  even  computed,  that  in  lefs  than  feven  years  tune  the 
whole  body  undergoes  a  change.  Which  of  thofe  many  bodies  then, 
wdiich  the  fame  perfon  has  in  the  conrfe  of  his  life,  is  it  that  lhall  rife  ? 
Or  does  the  matter  that  has  ever  belonged  to  him,  rife  again?  Or 
does  only  fome  particular  fyltem  thereof  ?  The  body,  for  example,  he 
had  at  20,  at  40,  or  at  60  years  old?  If  only  this  or  that  body  arife, 
how  fhall  it  be  rewarded  or  pumihcd  for  what  w'asdone  by  the  other? 
And  with  what  juftice  does  one  perfon  fufFer  for  another  ? 

To  this  it  has  been  anfwered  on  the  principles  of  Leibnitz,  that 
notvvithflanding  thefe  fucceffive  changes,  this  ftamen,  which  is  the 
oply  effential  part  of  the  body,  has  always  remained  the  fame;  and 
that  on  Mr.  Locke’s  principles,  perfonal  identity,  or  the  lamenefs 
of  a  rational  being,  confifls  in  felf-confcioufnefs,  in  the  power  of 
confidering  itfelf  the  fame  thing  in  different  times  and  places.  By 
this,  every  one  is  to  himfelf  wharffie  calls  felf ;  without  confidering 
whether  that  felf  be  continued  in  the  fame  or  feveral  lubltances.  It 
is  the  fame  felf  now,  it  was  then;  and  it  was  by  the  fame  felf  which 
now  reflects  on  an  aftion,  that  action  was  performed.  Now  it  is 
this  perfonal  identity  that  is  the  object  of  rewards  and  punifhments, 
w-hich,  it  is  obferved,  may  exift  in  different  lutceflions  of  matter ;  fo 
that  to  render  the  rewards  and  puniffnnents  juft  and  pertinent,  we 
need  only  to  rife  again  with  fuch  a  body  as  that  we  retain  confcioulnefs 
of  our  paft  aftions. 

But  our  wonder  at  this  event,  with  every  objection  concerning  the 
refurreffion,  will  ceafe,  if  we  confiJer,  as  a  learned  and  judicious  di¬ 
vine  obferves,  1.  That  though  material  things  may  change  their  forms 
and  Rapes,  may  be  refulved  into  the  principles  of  which  they  are 
formed;  yet  they  are  not  annihilated,  or  reduced  to  nothing,  nor 
can  be  fo,  by  any  created  power.  2.  God  is  omnifcient,  his  under- 
ftanding  ts  infinite  :  therefore  he  knows  all  things  whatsoever  ;  what 
they  were  at  any  time,  what  they  are,  and  where  they  are  to  be 
found.  Surely  omnifcience  can  diftinguilh  betwixt  dull  and  dull; 
and  he,  who  knows  all  things  to  perfeftion,  cannot  be  liable  to  any 
miflake  about  his  own  creatures.  Whoever  believes  an  infinite  under- 
ftanding,  mull  needs  own,  that  no  mafs  of  duff  is  fo  jumbled  together, 
but  God  perfeftly  comprehends  and  infallibly  knows,  how  the  moil  mi¬ 
nute  particle,  and  every  one  of  them,  is  to  be  matched:  and  therefore 
he  knows  where  the  particles  of  each  dead  body  are,  whether  in  the 
earth,  fea,  or  air;  how  confufedly  foever  they  lie  fcattered :  and  par¬ 
ticularly  he  knows  where  to  find  the  primitive  fubftance  of  the  man- 
eater,  howfoever  evaporated  or  reduced,  as  it  were,  into  air  or  vapour, 
by  fweat  or  perfpiration ;  and  how  to  feparate  the  parts  of  the  body 
that  was  eaten,  from  the  body  of  the  eater,  howfoever  incorporated, 
or  made  one  body  with  it ;  and  alfo  to  feparate,  from  the  man-eater  s 
body,  that  part  of  the  devoured  body  which  goes  into  it’s  fubftance, 
and  is  indeed  but  a  very  fmall  part  of  it.  3.  Now  to  this  infinite  un- 
derllanding  join  infinite  power,  whereby  God  is  able  to  fubdue  all 
things  to  himfelf;  and  this  glorioufly  great  work  will  appear  molt 
reafonable.  If  omnifcience  difcover  every  little  particle  of  duff, 
where  it  is,  and  how  it  is  to  be  matched;  cannot  omnipotence  col- 
left  and  join  them  together  in  their  order?  Can  the  watch-maker 
take  up  the  feveral  pieces  of  a  watch,  lying  in  a  confuted  heap  be¬ 
fore  him,  and  fet  each  in  it’s  proper  place;  and  cannot  God  put  the 
human  body  into  order,  after  the  diffolution?  Did  the  Almighty 
{peak  the  world  into  being  out  of  nothing,  and  cannot  he  form 
man’s  body  anew  out  of  it’s  pre-exiftent  matter?  If  he  calleth  thofe 
things  which  be  not,  as  though  they  were ;  finely  he  can  call  thofe 
that^are  diffolved,  to  be  as  they  were  before  the  compound  was 
refolved  into  it’s  parts  and  principles.  Therefore,  thefe  things  being 
duly  weighed,  “  why  fhould  it  be  thought  a  thing  incredmle  with 
you,  that  God  fhould  raife  the  dead?”  Afts  xxvi.  8.  God  not  only 
can  do  it,  but  he  certainly  will  do  it,  becaufe  he  has  faid  it,  St.  John 

RETAINER,  inlaw,  a  fervant  who  does  not  continually  dwell 
in  the  houfe  of  his  matter,  but  only  attends  upon  fpecial  occafions. 

RETAINING  Fee,  the  firtt  fee  given  to  a  lerjeant  or  counfellor 
at  law,  in  order  to  make  him  fure,  and  prevent  his  pleading  on  the 

contrary  fide.  .......  r  ,  . 

RETALE,  (Staler,  Fr.)  in  commerce,  is  the  felling  of  goods  in 

fmall  parcels,  in  oppofition  to  wholefale. 

RETALIATION,  the  aft  of  returning  like  for  like; 

RETARDATION,  in  phyfics,  the  aft  of  dimimihing  the  ve¬ 
locity  of  a  moving  body.  See  the  article  Motion.' 

If  bodies  of  equal"  bulk,  but  of  different  denfities,  be  moved  - 
through  the  fame  refitting  medium,  with  equal  velocity,  the  me¬ 
dium  will  aft  equally  on  each,  fo  that  they  will  have  equal  re- 
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fittance,  but  their  motions  will  be  unequally  retarded,  in  proportion 
to  their  denfities.  r 

Retarded  motion  from  gravity,  is  peculiar  to  bodies  projefted  up¬ 
wards,  and  this  in  the  fame  manner  as  a  tailing  body  is  accelerated  ; 
cn!y  in  the.  latter,  die  force  of  gravity  afts  in  the  fame  direftion 
with  the  motion  of  the  body,  and,  in  the  former,  in  an  eppofite 
direction.  rr 

As  it  is  the  fame  force  which  augments  the  motion  in  the  falling 
and  dimim flies  it  in  the  riling  body,  a  body  will  rife  till  it  has  loft  all 
its  motion;  which  it  does  in  the  fame  time  wherein  a  body  falling 
would  have  acquired  a  velocity  equal  to  that  wherewith  the  body  was 
projected  upwards. 

^kFCfl,  or  Retches,  the  iron  work  which  in  the  common 
plough  fattens  the  fheet  to  the  beam.  . 

RETCH  LESS,  carclefs,  negligent,  recklefs.  In  this  fenfe  the 
word  is  ufed  by  our  reformers  (Art.  XVII).  “  For  curipus  and 
carnaL  perfons,  deftittrt'e  of  the  fpirit  of  Chritt,  to  have  always  be¬ 
fore  therr  eyes  the  fentence  of  God’s  predettination,  is  a  molt  dan¬ 
gerous  downfall,  whereby  the  devil  thrufts  them  eirher  into  defpair, 
or  into  retchlejpufs  of  moft  unclean  living,  no  lefs  dangerous  than 
deipair. 

RE  IE  Mirabile,  in  anatomy,  a  fmall  plexis,  or  net-work  of 
veiiels  in  the  brain,  furrounding  the  pituitary  gland. 

K.E  I  EN  FION,  retentio ,  a  faculty  of  the  human  mind,  whereby, 
in  order  to  a  further  progrefs  in  knowlege,  it  retains  thofe  fimple 
ideas  which  it  before  received  by  fenfation  or  reflection. 

’  Reten  noN,  in  medicine,  the  ftate  of  contraction  in  the  folids  or 
vafcular  parts  of  the  body,  which  makes  them  hold  fait  their  proper 
contents.  r  r 

REIIARII,  in  antiquity,  a  kind  of  gladiators,  thus  denominated 
from  a  net  which  they  made  ufe  of  againtt  their  antagonists,  who 
were  called  Jecutores,  and  fometimes  myrmillones. 

REriCENCy,  a  figure  in  rhetoric,  whereby  we  make  oblique 
mention  ot^  a  thing  in  pretending  to  pafs  it  over  unmentioned. 

RE  i  1CULA,  in  altronomy,  a  contrivance  for  the  exaft  meafuri'ng 
the  quantity  of  eclipfes,  introduced  feveral  years  ago  by  the  Royal 
Academy  of  Paris.  The  reticule  is  a  little  frame,  confiding  of  thirteen 
fine  iilktn  threads,  equidiftant  from  each  other,  and  parallel ;  placed  in 
the  focus  of  objeft-glafles  of  telefcopes ;  that  is,  in  the  place  where 
the  image  of  the  luminary  is  painted  in  it’s  full  extent.  Of  confe- 
quence,  therefore,  the  diameter  of  the  fun  or  moon  is  hereby  feen 
divided  into  twelve  equal  parts  or  digits;  fo  that,  to  find  the  quantity 
of  tiie  eclipfe,  there  is  nothing  to  do  but  to  number  the  luminous  and 
the  dark  parts.  See  the  article  Eclipse. 

RE  1ICULAR  Body,  in  anatomy,  a  body  of  veffels.  lying  irxi- 
mediately  under  the  cutide  or  fcarf-fkin.  Thefe  veffels  contain  a 
mucous  liquor,  from  the  tuifture  whereof  Malphigi  imagines  the 
colour  of  the  fkin  to  be  derived. 

RE1INA,  in  anatomy  and  optics,  the  expanfion  of  the  optic 
nerve  on  the  inner  Inrfaceof  the  eye.  Though  this  expanfion  is  Fup- 
poled  to  be  a  production  of  the  medullary  fubftance  of  the  optic  nerve, 
which  is  fpread  like  a  membrane,  and  from  it’s  refemblance  to  a  net, 
is  called  retina;  yet  by  laying  open  the  coats  of  the  nerve,  it’s  medullary 
iubltance  cannot  be’clearly  traced,  as  continuing  on  to  form  it.  This 
inner  coat  of  the  eye  is  moft  probably  the  feat  of  vifion,  notwithftand- 
ing  the  objections  lately  made  to  this  opinion. 

It  is  contended,  however,  that  the  retina  is  incapable  of  the  office 
aferibed  to  it,  on  account  of  it’s  being  eafily  permeable  by  the  rays  of 
light;  and  that  the  choroid  coat,  by  it’s  being  opaque,  is  the  proper 
part  for  flopping  the  rays,  and  receiving  the  picture  of  the  object. 

The  retina  is  liable  to  two  forts  of  difeafes;  the  firtt  is  a  feparation 
of  fame  parts  of  the  .membrane  above-mentioned  from  the  choroides. 
At  the  place  where  this  feparation  is  made,  there  follows  an  elevation 
or  fold  which  flops  the  light,  and  hinders  it’s  paffage  to  that  part  of 
the  choroides  which  is  covered  by  this  fold:  this  occafions  .a  fort  of 
ihade  which  the  patients  fee  in  the  air.  The  fecond  difeafe  of  the  re¬ 
tina  is  an  atrophy,  or  watting  of  the  membrane. 

The  caufe  of  the  firtt  difeafe  may  be  accounted  for,  from  the  blood- 
vellels  of  the  retina  turning  varicous:  for  it  is  eafily  conceived,,  that  the 
dilatation  of  thefe  veffels  may  feparate  the  retina  from  the  choroides,  in 
that  part  which  anfwcrs  to  the  dilated  veffels.  Thisdifeafe  is  obferved 
to  proceed  from  a  cold  in  the  head  alter  fome  violent  exercife,  or 
whatever  elfe  may  have  put  the  blood  into  a  violent  motion.  It’s 
figns  aie  certain  appearances  in  the  air,  more  or  lefs  dftant  from  the 
patiynt’s  eye,  being  a  kind  of  fhadows  of  different  figures,  modified 
according  to  the  fize  and  form  of  the  parts  of  the  retina,  which  are 
feparated. 

In  an  atrophy  of  the  retina,  as  the  rays  of  light  are  not  fufficient!/ 
modified  in  that  membrane,  they  make  too  vivid  an  imprellion  on  the 
choroides,  which  is  very  detrimental  to  it.  Hence  enfues  a  confufed 
vifion,  fo  that  the  patients  at  the  firtt  look  can  fee  very  well  ;  but  it 
they  continue  to  read  any  time,  or  to  look  at  a  fliimng  objeft,  they 
feel  a  certain  wearinefs  in  their  head,  and  a  dunnefs  in  their  fight, 
which  obliges  them  toclofe  their  eyes;  then  opening  them  a  moment 
after,  they  lee  as  at  their  firtt  look,  but  lor  a  very  thort  time.  No 
remedies  cure  this  difeafe  ;  nothing  avails  but  reft,  and  little  exercife  of 
the  fight. 

RETINUE,  the  attendants,  fervams,  or  followers  of  a  prince,  01 
perfon  of  quality ;  ch'fofly  upon  a  journey.  0 

KETIRADE,  in  fortification,  a  k.rui  of  retrenchment  made  in 
the  body  of  a  baftiou,  or  other  work,  which  is  to  be  difputed  inch  by 
inch,  after  the  defences  are  difmantled. 

RETRACTATION,  the  aft  of  unfaying,  or  redrafting  what  a 
perfon  had  faid  or  written;  change  of  opinion. 

RETRACTION,  ill  anatomy,  the  contraftion  or  Ihortening  of 
a  part.  .  4  ■  ■  . 

RETRACTS,  among  hoifemen,  pricks  in  a  horfe’s  feet,  ariung 
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fiom  the  fault  in  the  iarrier  in  driving  nails  that  are  weak*  or  in 
driving  them  ill-pointed,  or  amifs. 

Thefe,  unlefs  timely  prevented,  fefler,  and  prove  very  dangerous. 
When  the  farrier,  in  fhoeing,  perceives  the  horfe  to  Ihrink  at  every 
blow  on  ihenail,  it  is  a  fign  of  a  retradl,  and  the  nail  is  to  be  pulled 
out  again;  which  is  done  without  any  harm.  When  the  horfe  halts 
immediately  after  he  is  (hod,  it  is  concluded  fome  of  the  nails  prefs  the 
veins,  or  touch  him  in  the  quick.  To  find  where  the  grievance  lies, 
they  knock  the  nails  round  with  a  hammer,  till  the  horfe ’s  ihrinking 
upon  hitting  a  particular  nail  difcovers  the  place. 

Some  larriers  give  this  as  a  rule,  that  throwing  water  on  the  hoof, 
the  place  where  he  is  hurt  will  be  dry  fooner  than  any  of  the  relt. 
'I'be  places  where  tiie  norfes  are  mod  ufually  pricked,  are  the  heel  in 
the  fore-foot,  and  the  toe  in  the  hind-foot. 

RETRA1TENS  auriculutn,  in  anatomy,  a  mufcle  of  the  external 
ear,  confiding  of  a  parcel  of  flelhy  fibres,  which  in  fome  bodies  are 
divided  into  three  diflindl  tnufcles,  ariling  from  the  os  temporale,  and 
fixed  to  the  hind  part  of  (he  concha. 

Retreat,  or  Relay,  in  mafonry,  denotes  a  little  recefs  or  dimi¬ 
nution  of  the  thicknels  of  a  wall,  rampart,  Sic.  in  proportion  as  it  is 
raifed. 

RETRENCHMENT*  id  a  general  fenfe,  literally  fignifies  the 
cutting  off,  or  taking  from  a  tiling:  in  which  fenfe  it  coincides  with 
fubiratfion,'  diminution,  &c. 

Retrenchment,  in  architecture,  Sic.  is  ufed  for  the  proje£tures 
taken  cut  ol  itreets,  public  ways,  See.  to  render  them  more  even,  and 
in  a  line. 

RETRIBUTION,  an  handfome  prefent,  gratuity,  or  acknow- 
legernent,  given  in  lieu  of  a  formal  falary  or  hire,  to  perfons  employed 
in  affairs  that  do  not  fo  immediately  fall  under  edimation,  nor  within 
the  ordinary  commerce  in  money. 

RET  R1EVE,  to  recover,  get  again,  or  repair  a  thing  lod  or  da¬ 
maged.  To  ret  nave,  in  falconry,  fignifies  to  bring  or  find  partridges 
again,  which  have  been  once  fprung  before. 

REIROACT  1VE,  ill  law,  that  which  has  an  influence  or  efftdl 
or  time  pad.  We  have  feline  inflances  of  laws  that  have  a  retrofpedl 
or  retroaction,  i.e.  are  made  with  exprefs  defign  to  extend  to  things 
already  pad.  Thefe  we  ufually  call  laws  ex  pojl  fafto. 

RETROGRADATION,  or  Retrogression,  the  adl  or  ef- 
ie£l  of  a  thing  moving  backwards. 

Retrogradation,  in  adronomy,  is  an  apparent  motioa  of  the 
planets,  wherein  they  feem  to  go  backwards  in  the  ecliptic,  and  to 
move  contrary  to  the  order  or  fucceilion  of  the  ligns. 

The  changes  of  the  courfes  and  motions  of  the  planets  are  not  real, 
but  only  apparent:  when  viewed  from  the  center  of  the  fydem,  i.e. 
from  the  fun,  they  appear  always  uniform  and  regular.  The  inequa¬ 
lities  arife  fiom  the  motion  and  polition  of  the  eanh  whence  they  are 
viewed,  and  are  thus  accounted  for : 

Suppofe  PNO  ( Plate  164,  fig.  53,)  a  portion  of  the  zodiac, 

A  BCD  the  earth’s  orbit,  and  EM  GHZ  the  orbit  of  a  fuperior 
planet,  e.  gr.  Saturn;  and  fuppofe  the  earth  in  A,  and  Saturn  in  E, 
in  which  cafe  he  will  appear  in  the  zodiac  at  the  point  O.  If  now 
Saturn  remained  without  any  motion,  when  the  earth  arrives  at  B, 
he  will  be  feen  in  the  point  of  thp  zodiac  L,  and  would  appear  to 
have  deferibed  the  arch  OL,  and  to  have  moved  according  to  the  order 
of  the  figris  from  wed  to  eait.  But  becaufe,  while  the  earth  is  pal¬ 
ling  from  A  to  B,  Saturn  hkewife  moves  from  E  to  M,  where  he  is 
feen  in  conjunction  with  the  fun,  he  will  appear  to  have  deferibed  the 
arch  OQ  greater  than  that  of  OL.  In  this  date  the  planet  is  diredt, 
and  it’s  motion  is  from  wed  to  ead,  or  according  to  the  order  of  the 
ligns.  And  it’s  motion,  now  that  it  is  in  conjunction  with  the  fun, 
And  mod  remote  from  us,  is  quicker  than  at  any  other  time. 

The  earth  arriving  in  C,  while  Saturn  deferibes  the  arch  MG,  he 
will  be  obferved  in  the  zodiac  at  R.  But  the  earth  being  advanced  to 
K,  and  Saturn  to  H,  fo  that  the  line  KH,  joining  the  earth  and 
Saturrt,  being  for  fome  time  parallel  to  itfelf,  or  nearly  fo,  Saturn  will 
be  feen  all  that  time  in  the  lathe  point  of  the  zodiac  at  P,  and  with 
the  lame  fixed  dars;  and  is  therefore  at  this  time  dationary. 

But  the  eanh  being  come  to  D,  and  Saturn  arrived  in  opposition  to 
the  fun  in  Z,  he  will  appear  in  the  zodiac  in  V,  and  will  feem  to  have 
been  retrogade,  or  to  have  gone  backwards  through  the  arch  PV. 

I  hus  the  fuperior  planets,  on  optical  confiderations,  are  always  re¬ 
trograde,  when  in  oppofition  to  the  fun. 

The  arch  which  the  planet  deferibes  while  thus  retrograde ,  is  cal¬ 
led  the  arch  of  retrogradation.  The  arches  of  retrogradation  of  the 
feveral  planets  are  not  equal.  That  of  Saturn  is  greater  than  that  of 
Jupiter ;  that  of  J upiter  than  that  of  Mars,  &c. 

Retrogradation  of  the  nodes ,  is  a  motion  of  the  line  of  die 
npdes,  whereby  it  continually  lhilts  it’s  fituation  from  ead  to  wed, 
contrary  to  the  order  of  the  figns ;  completing  it’s  retrograde  circu¬ 
lation  in  the  compafs  of  about  nineteen  years:  after  which  time,  ei¬ 
ther  of  the  nodes,  having  receded  from  any  point  of  the  ecliptic,  re¬ 
turns  to  the  fame  again.  See  the  article  Nodes. 

Retroguadai  ion  of  the  fun.  When  the  fun  is  in  the  torrid 
zone,  and  has  his  declination  A  M  {Plate  j64,  fig.  54,)  greater  than 
the  latitude  of  the  place  AZ,  but  either  northern  or  louthern  as  that  < 
is,  the  fun  will  appear  to  go  backwards,  or  to  be  retrograde  both  be-  ’ 
fore  and  after  noon.  I  his  can  never  happen,  without  the  tropics, 
in  a  natural  way. 

For,  draw  the  vertical  circle  ZGN  to  be  a  tangent  to  the  fun’s 
diurnal  circle  tn  G,  and  another  ZON  through  the  fun  riftn*7,  in  O, 
it  is  evident  all  the  intermediate  vertical  circles  cut  the  fun’s* diurnal 
circle  twice;  firlt,  in  the  arch  GO,  and  the  fecond  time  in  the  arch 
GI.  Wherefore,  as  the  fun  afeeuds  through  the  arch- GO,  it  con¬ 
tinually  arrives  at  farther  and  farther  verticals.  But  as  it  continues 
it's  afeent  through  the  arch  GI,  it  returns  to  it’s  former  verticals; 
and  therefore  is  feen  retrograde  for  fome  time  before  noon.  The 
fame  it  may  be  ffiewu,  after  the  fame  manner,  it  does  for  fome  time 
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after  noon.  Hence,  as  the  fhadovv  always  tends  the  oppofite  way  to 
that  of  the  fun,  the  fhadow  will  be  retrograde  twice  every  day  in  all 
places  of  the  torrid  zone,  where  the  fun’s  declination  exceeds  the 
latitude. 

|  RETROGRADE  verfes,  are  fuch  as  give  the  fame  words,  whe¬ 
ther  read  backwards  or  forwards,;  called  alfo  reciprocal  verfes,  and 
recurrents.  Such  is 

Signa  feftgna:  temere  me  tangis  et  angis. 

RETURN,  in  law,  is  ufed  in  divers  fenfes.  1.  Return  of  writs 
by  lheriffs  and  bailiffs  is  a  certificate  made  by  them  to  the  court,  of 
what  they  have  done  in  relation  to  the  execution  of  the  writ  diredled 
to  them.  This  is  written  on  the  back  of  the  writ  by  the  officer,  who 
thus  fends  the  writ  back  to  the  court  from  whence  it  ifliied,  in  order 
that  it  may  be  filed.  2.  Return  of  a  commiflion,  is  a  certificate  or 
anfwer  fent  to  the  court  from  whence  the  commiflion  tflites,  con¬ 
cerning  what  has  been  done  by  the  commiflioners.  3 ."Returns,  or 
days  in  bank,  are  certain  days  in  each  term,  appointed  for  the  return 
of  writs,  &c. 

Hilary  term  has  four  returns;  Eafter  term  has  five  returns;  Trinity 
term  has  four  returns;  and  Michaelmas  term  has  four  returns. 

Return,  in  the  military  language,  denotes  the  lift  of  the  fick, 
given  in  once  a  week  by  the  furgeon  to  the  commanding  officer  of  a 
regiment.  Return,  in  building,  is  a  fide  or  part  that  falls  away  from 
the  fore-fide  of  any  ftrait  work.  Returns  of  a  trench,  in  fortification, 
are  the  turnings  and  windings  which  form  the  lines  of  a  trench.  Re¬ 
turns  of  amine,  in  fortification,  are  the  windings  of  the  gallery.  / 

REVEILLE,  a  beat  of  drum  about  break  of  day,  to  give  notic*- 
that  it  is  time  for  the  foidiers  to  arife,  and  that  the  centries  are  to 
forbear  challenging. 

RE  VELA  1  ION,  the  a£l  of  revealing,  or  making  a  thing  public 
that  was  before  unknown :  it  is  alfo  ufed  for  the  difeoveries  made  by 
God  to  his  prophets,  and  by  them  to  the  world;  and  more  particularly 
for  the*  books  of  the  Old  and  New  Teftament. 

The  principal  tells  of  the  truth  of  any  revelation  are,  it’s  being 
worthy  of  God,  and  confident  with  his  known  attributes;  it’s  being 
agreeable  to  the  clear  didlatesof  unprejudiced  and  well-informed  rea- 
lun,  and  it’s  having  a  tendency  to  refine,  purify,  and  exalt  the  mind 
ol  man  to  an  imitation  of  the  Deity  in  his  moral  perfeftions. 

Revelation  of  St.  John,  the  fame  with  the  apocalypse. 

REVELS,  entertainments  of  dancing,  malking,  adding,  comedies, 
farces,  Si c.  T  he  officer  who  has  the  diredtion  of  the  revels  at  court,  is 
called  the  mafter  of  the  revels. 

REVENUE,  the  annual  income  a  perfon  receives  from  the  rent  of 
his  lands,  houfes,  intereftof  money  in  the  flocks,  &c. 

1  he  revenues  of  the  Englilh  clergy  were  firlt  fixed  by  king  Ethel > 
wulph,  anno  8,53*  who  granted  them  for  ever  the  tithe  of  all  goods, 
and  ihe  tenth  part  ot  all  the  lands  of  England,  free  from  all  fccular 
lervice,  taxes,  impofitions,  &c.  Though  Rapin  obferves,  that  tithes 
were  fettled  on  the  clergy  by  the  laws  of  Ina  and  Ofla.  But  thefe 
laws  were  probably  not  obferved,  or  perhaps  Ethelwulph  extended 
the  law  of  tithes  all  over  England. 

1  he  certain  revenues  of  the  king  of  England  were  anciently  greater 
than  thofe  ol  any  king  in  Europe;  and  till  the  time  of  the  civil  wars 
they  enjoyed  in  domains  and  fee-farm-rents  almoft  enough  to  dif- 
charge  all  the  ordinary  expences  of  the  crown,  without  any  tax  or 
impolition  on  the  fubjedt. 

1  he  whole  revenue  ot  queen  Elizabeth  did  not  amount  to  more  than 
600,000/.  a  year;  that  of  king  Charles  I.  was  800,000/.  and  the 
revenue  voted  for  king  Charles  II.  was  1,200,000 /.  but  under  thefe 
lums  were  included  all  kinds  of  public  expence.  T  lie  fame  revenue, 
fubjedt  to  the  lame  charges,  was  fettled  on  king  James  II.  but  by 
the  increafe  of  trade,  and  better  management,  it  amounted  on  an 
average  to  a  million  and  a  half  per  annum  (befide  other  additional 
cuttoms,  granted  by  parliament,  which  produced  an  annual  revenue 
of  400,000/.^  out  ot  which  his  fleet  and  army  were  maintained  at 
the  yearly  expence  of  1,100,000/.  At  this  time  the  revenues  of  the. 
king  of  France  were  computed  at  feven  millions  flerling;  and  thofe 
of  the  ftates  of  Holland  at  three  millions.  After  the  Revolution, 
j  when  the  parliament  took  into  it’s  own  hands  the  annual  fupport  of 
the  forces,  both  maritime  and  military,  a  civil  lift  revenue  was  fet¬ 
tled  on  the  new  king  and  queen,  amounting,  with  the  hereditary  dit¬ 
ties,  to  700,000  /.  per  annum;  and  the  lame  was  continued  to  queen 
Anne  and  king  George  l.  That  of  king  George  II.  was  nominally 
augmented  to  800,000/.  and  in  fail  was  conliderably  more.  But 
that  of  his  prefent  majefly  is  exprefsly  limited  to  that  fum ;  and  by 
realbn  of  the  charges  upon  it,  amounts  at  prefern  to  little  more  than 
700,000  /.  V 

REVERBERAT  ION,  in  phyfics,  the  adl  of  a  body  repelling  or 
reflecting  another  after  it’s  impinging  thereon. 

Reverberation,  in  chennltry,  denotes  a  kind  of  circulation  of 
the  flame  by  means  of  a  reverberatory,  or  the  return  of  the  flame 
from  the  top  of  the  furnace  back  to  the  bottom,  chiefly  ufed  in  cal¬ 
cination.  Reverberation  is  of  two  kinds;  the  fit  ft  with  a  clofe  fire, 
that  is,  a  reverberatory  furnace,  -where  the  flame  has  no  vent  atop, 
being  covered  with  a  dome  or  capital,  which  repels  it’s  adtion  back 
on  the  matter  or  the  veflel  that  contains  it,  with  increafed  violence, 
i  After  this  manner  is  refining,  the  diflillation  of  acids,  fpirits,  &c. 
performed.  Reverberation  with  an  open  fire  is  that  performed  in  a 
furnace. or  reverberatory,  whole  regifters  are  all  open,  ufed  in  calci¬ 
nation,  See.  See  Reverberatory  Furnace,  in  Syltem  of  Chemis¬ 
try,  p-504. 

REVEREND,  a  title  of  refpefl  given  to  ecclefiaflics. 

REVERIE,  the  fame  with  delirium,  raving,  or  diffradlion, 
It  is  ufed  alfo  for  any  ridiculous,  extravagant  imagination,  adlion,  or 
propofition,  a  chimera  or  -video.  Thus  we  fay,  authors  obtrude 
abundance  of  their  reveries  upon  us  for  folid  truths.  But  the  mod 
ordinary  ufe  of  the  word,  among  Englilh  writers,  is  for  a  deep  dif- 
ordsrly  mufing-or  meditation. 

1  '  REVERSE, 
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REVERSE,  in  law,  &c.  To  reveife,  fignifies  to  undo,  repeal, 
or  make  void. 

Reverse  of  a  medal,  coin,  See.  denotes  the  fecond  orback-fide,  in 
oppofition  to  the  head  or  principal  figure.  The  reverfes  of  imperial 
medals  may  be  reduced  to  three  claffes  ;  viz.  i.  figures  or  perfon- 
ages  ;  2.  public  monuments  or  buddings  ;  and,  3.  inlcriptions. 

Reverse,  in  fencing,  fignifies  a  back-ftroke. 

REVERSED,  in  heraldry,  a  thing  turned  backwards,  orupfide  down. 

REVERSING,  in  mufic,  is,  placing  the  higher  part,  or  treble, 
in  the  room  of  the  lower  part  or  bafs. 

REVERSION,  in  law,  is  defined  to  be  returning  of  lands,  &c. 
into  the  pofleflion  of  the  donor,  or  his  heirs. 

According  to  the  ufual  definition  of  a  reverfion ,  it  is  the  refidue  of 
an  eftate  left  in  the  grantor,  after  a  particular  eftate  granted  away 
ceafes,  continuing  in  the  grantor  of  fuch  an  eftate.  T  he  difference 
between  a  remainder  and  a  reverfion,  confifts  in  this,  that  the  remainder 
may  belong  to  any  man  except  the  grantor  ;  whereas  the  reverfion 
returns  to  him  who  conveyed  he  lands,  &c.  See  Interest. 

Reversion  of  jerks,  in  algebra,  is  a  method  of  finding  a  natural 
pumbfer  from  it’s  logarithm  given  ;  or  the  fine  from  it’s  arch  ;  or  the 
ordinate  of  an  elliplis  from  an  area  given  to  be  cut  off  from  any  point 
in  the  axis. 

Or  more  generally  thus.  The  value  of  any  indefinite  quantity,  y, 
for  inftance,  being  exprelfed  by  an  infinite  feries  of  fimple  terms,  in¬ 
cluding  different  powers  of  another  variable  quantity,  x,  the  value  of 
x  is  thence  to  be  found,  by  a  kind  of  reverfed  operation,  exprefled  in 
a  feries  of  fimple  terms,  including  different  powers  of  the  quantity  y. 
There  are  various  ways  of  doing  this  :  one,  which  is  often  convenient, 
is,  by  alfuming  a  feries  with  indeterminate  co-efficients  of  a  certain 
form. 

REVERT,  in  law.  A  thing  is  faid  to  revert,  when  it  returns  or 
falls  back  to  it’s  firft  owner. 

REVESTIARY,  a  repofitory  for  drefles. 

REVETEMENT,  in  fortification,  is  a  ftrong  wall  built  on  the 
outfide  of  the  rampart,  and  parapet,  to  fupport  the  earth,  and  prevent 
it’s  rolling  into  the  ditch. 

REVICTION,  a  recovery  from  a  lifelefs  ftate  ;  return  to  life. 

REVIEW,  in  chancery,  is  ufed  for  a  bill,  where  a  caufe  has  been 
heard,  and  a  decree  thereon  figned  ;  but  fome  error  in  law  appearing 
upon  the  decree,  or  new  matter  being  difeovered  after  it  was  made, 
this  bill  is  given  for  a  frefh  examination  into  the  merits  of  the  caufe. 

REVISE,  among  printers,  a  fecond  or  third  proof  of  a  ffieet  to 
be  printed,  taken  off  in  order  to  be  compared  with  the  laft  proof,  to 
fee  whether  all  the  miftakes  marked  in  it  are  corrected. 

REVIVIFICATION,  in  chemiftry,  the  art  of  reftoring  a  mixed 
body  to  it’s  firft  ftate,  after  it  had  been  altered  and  difguifed  by  dilTo- 
lution,  calcination,  or  the  like.  See  the  article  Resuscitation. 

REVIVOR,  or  Reviver,  in  law.  A  bill  of  revivor  is  where  a 
bill  has  been  exhibited  in  chancery  againlt  one  who  anfwers  ;  but, 
before  the  caufe  is  heard,  or  at  leatt  before  the  decree  is  enrolled,  one 
of  the  parties  dies. 

REVOCATION,  the  a6t  of  revoking,  calling  back,  or  annulling, 
a  power,  grant,  &c  made  before.  Repeal,  reverfa',  &e. 

REVOLUTION,  in  politics,  fignifies  a  grand  change  or  turn  in 
government.  In  which  fenfe,  the  Revolution  is  ufed,  by  way  of 
eminence,  for  the  great  turn  of  affairs  in  England,  in  the  year  1688, 
when  king  James  II.  abdicating  the  throne,  the  prince  and  princefs 
of  Orange  were  declared  king  and  queen  of  England,  &c.  This 
memorable  event,  founded  tu  equity,  and  ftri&ly  agreeable  to  the 
fpirit  of  the  conftitution,  and  the  rights  of  human  nature,  formed  a 
new  teia  in  the  hiftory  of  our  country,  in  which  the  bounds  of  prero¬ 
gative  and  liberty  have  been  better  defined,  the  principles  of  govern¬ 
ment  more  thoroughly  examined  and  underltood,  and  the  rights  of 
the  fubjed  more  explicitly  guarded  by  legal  provifions,  than  in  any 
other  period  of  the  Engtifti  hiftory.  See  Spencer’s  New  Hiftory 
of  England. 

REVULSION,  in  medicine,  turning  a  flux  of  humours  from  one 
part  to  another,  by  bleeding,  cupping,  fri&ion,  finapifms,  blifters, 
fomentations,  bathings,  iflues,  fetons,  ftrong  purging  of  the  bowels, 
&c.  Dr.  Van  Swieten  obferves,  that  the  ufe  of  revulfions  in  difeafes, 
is  confirmed  by  daily  experience,  as  well  as  by  reafon. 

REWARDS,  military,  for  fervices  performed  in  war.  Among 
the  Athenians,  the  children  of  thofe  who  were  killed  in  battle  were 
maintained  at  the  public  expence,  till  they  came  to  maturity;  at 
which  time  they  were  piefented  before  the  affembly  of  the  people 
with  a  complete  fuit  of  armour,  one  of  the  public  minifters  pro¬ 
claiming  before  them,  “  that  hitherto,  in  remembrance  of  their 
father’s  merits,  the  commonwealth  had  educated  thefe  young  men, 
but  now  difmifled  them  fo  armed,  to  go  forth  and  thank  their  coun¬ 
try  by  imitating  their  fathers’  examples.” 

RHABDOMANCY,  a  fpecies  of  divination  performed  by  means 
of  rods.  See  the  article  Divination. 

RHAPSODI,  in  antiquity,  perfons  who  made  a  buftnefs  of  fling¬ 
ing  pieces  of  Homer’s  poems.  Cuper  informs  us,  that  the  rbapjodi 
were  cloathed  in  red  when  they  fung  the  Iliad,  and  in  blue  when  they 
flung  the  Odyflee.  They  per  orrned  on  the  theatres,  and  lometimcs 
ftrove  for  prizes  in  contelfs  of  poetry,  flinging,  &c. 

RHAPSODY,  in  antiquity,  adifeourfle  in  verfle,  fung  or  rehearfled 
by  a  Rhapfodift.  Among  moderns,  thapfody,  is  alfo  ufed  for  an 
affemblage  of  palflages,  thoughts,  and  authorities  raked  together  from 
divers  authors,  lo  compofe  fome  new  piece. 

Rhapsody  alfo  implies  a  rant,  or  a  romance,  which  exceeds 
liature. 

RHETORIC,  the  art  of  (peaking  copioufly  on  any  fubjeft,  with 
all  the  advantage  of  beauty  and  fore 

Lord  Bacon  defines  rhetoric  very 


philofophically,,  to  be  the  art  of 
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applying  and  addreffing  the  didates  of  reafon  to  the  fanev  and  of 
recommending  them  there  fo  as  to  affed  the  will  and  defires.  The 

of  rhetoric  the  fame  author  obferves,  is  to  fill  the  imagination 
wnn  ideas  and  images  which  may  affift  nature  without  oppreffin°-  it. 

Voffius  defines  rhetoric,  the  faculty  of  difcovering  what  every  fub- 
jed  affords  of  ufe  tor  perfuafion.  Hence,  every  author  inuft  invent 
arguments  to  make  hisfubjed  prevail;  difpofc  thofe  arguments,  thus 
found  out,  in  their  proper  places,  and  give  them  the  embellifhments 
of  language  proper  to  thefubjed;  and  if  this  difcourfe  be  intended 
to  be  delivered  in  public,  utter  them  with  that  decency  and  force 
which  may  (Like  the  hearer.  Rhetoric  may  be  divided  info  four  part'-- : 
uivenuon,  difpofition,  elocution,  and  pronunciation.  See  Oratory. 

RHEUM,  rheuma ,  in  medicine,  formed  from  pea>,  lfloiv;  a  thin 
ferous  hum  >ur,  occaliqnally  ouflrng  out  of  the  glands  about  tiie  mouth 
and  ihroat.  It  alfo  affe£ts  the  eyes. 

Rheum  is  alfo  ufed  for  a  catarrh,  or  a  defluxion  of  fuch  humours 
on  the  trachea,  and  the  neighbouring  parts,  occafioning  a  coughing, 
(pitting,  hoarfenefls,  running  at  the  nofe,  &c. 

RHEUMATISM,  in  medicine,  a  diftemper  that  happens  mod 
commonly  in  fpnng  or  autumn,  when  there  is  a  remarkable  change 
of  air  from  hot  to  cold,  and  from  cold  to  hot,  when  the  wind  fud- 
cenly  mitts  to  any  oppofite  point.  It  begins,  according  to  $y- 
denham,  with  a  lhivering  and  other  fymptoms  of  a  fever,  and  in  a 
day  or  two’s  time,  or  fometimes  fooner,  a  vehement  pain  feizes  one 
or  more  of  the  limbs,  raging  fometimes  in  one  place  and  fome¬ 
times  in  another,  efpecially  in  the  arms,  wrifts,  fhoulders,  and  knees: 
very  often  there  is  a  rednefs  and  fvvelling,  and  the  fever  gradually 
goes  off  while  the  pain  remains.  This  diftemper  often  runs  out 
into  a  great  length,  continuing  fometimes  for  fome  months  or  years, 
not  perpetually  with  the  fame  violence,  but  coming  and  going,  and 
from  time  to  time  renewing  it’s  paroxyfms. 

It  chiefly  attacks  perfons  in  the  flower  of  their  age,  after  violent 
exercife,  or  a  great  heat  of  the  body  from  any  other  caufe,  and  then 
being  too  fuddenly  cooled.  Its  proximate  caufe  Boerhaave  takes  to 
be  an  inflammation  of  the  lymphatic  arteries  of  the  membranes  near 
the  ligaments  of  the  joints,  but  not  fo  violent  as  to  bring  on  a  figu¬ 
ration.  T  his  difeafe  is  nearly  akin  to  the  gout  and  feurvy,  and  the 
blood  is  like  that  of  thofe  affii&ed  with  the  pleurify.  The  pain  is 
exafperated  upon  the  lead  motion  :  it  fometimes  attacks  the  loins 
and  coxendix,  and  fometimes  the  brain,  lungs,  and  vifccra:  when  it 
feizes  the  loins,  it  is  then  called  lumbago  ;  in  this  cafe,  Sydenham 
obferves  that  there  is  a  moft  violent  pain  in  the  fmall  of  the  back, 
which  fometimes  extends  to  the  os  facrum,  and  is  like  a  fit  of  the 
gravel,  only  the  patient  does  not  vomit.  If  this  difeafe  is  unfldl- 
fully  treated,  it  may  continue  feveral  months  or  years,  but  not  always 
with  the  fame  violence,  but  by  fits.  If  it  continues  and  increafes,  it 
may  caufe  a  ftiffl  joint,  which  will  fcarce  yield  to  any  remedy. 

Sydenham  direCts  to  take  away  ten  ounces  of  blood  on  the  fide 
affe&ed;  this  muft  be  repeated  three  or  four  times,  or  oftener,  once 
every  other  or  every  third  day,  according  as  the  (Length  of  the  pa¬ 
tient  will  bear.  The  diet  muft  be  very  thin,  and  an  emulfion  of  the 
four  cold  feeds  may  be  given  ;  as  alfo  a  poultice  of  white  bread  and 
milk,  tinged  with  a  little  faffron,  may  be  laid  to  the  part  affecSIed  ; 
a  clyfter  of  milk  and  fugar  may  be  injected  on  thofe  days  the  bleeding 
is  omitted.  If  the  patient  cannot  bear  frequent  bleeding,  after  the 
fecond  or  third  time  give  the  common  purging  potion  every  offies 
day,  and  an  ounce  of  diacodium  at  night,  till  he  recovers. 

In  an  incipient  rheumatifm  of  the  fhoulders,  Hoffman  fays  that 
nothing  is  better  than  a  blifler  laid  between  the  fcapulte;  but  if  it 
happens  to  the  plethoric,  cupping,  with  fcarifkation  in  the  lower 
parts,  repeated  every  month,  does  fignal  fervice.  The  fame  phyfli- 
cian  thinks  it  may  be  proper  to  chew  rhubarb,  from  two  fcrupleS' 
to  a  dram,  with  raifins  or  currants,  two  or  three  times  a  week. 

The  fpirit  of  hartlhorn,  and  the  balfam  of  guaiacum,  given  in  the 
quantity  of  twenty  or  thirty  drops,  three  or  four  times  a  day,  Dr. 
Shaw  fays,  is  of  great_  fervice :  but  he  thinks  nothing  better  than  a 
decoCtion  of  the  fludorific  woods,  to  the  quantity  of  a  quart  a  dav, 
for  a  month  or  fix  weeks  together.  This  laft,  when  afiifted  with 
crude  antimony  and  mercurius  dulcis,  Hoffman  recommends  in  the 
venereal  rheumatifm,  which  often  arifes  from  the  remains  of  a  lues 
venerea  contained  in  the  tnafs  of  blood.  In  a  fcorbutic  rheumatifm , 
or  that  arifing  from  the  feurvy,  Sydenham  dire&s  the  patient  to  take 
the  fcorbutic  eleCtuary  and  water,  if  he  cannot  bear  any  kind  of 
evacuation. 

He  obferves,  that  young  perfons  who  live  temperately  may  be 
cured  by  a  fimple  refrigerating  diet,  and  moderate  nourifhing,  with 
as  much  certainty  as  by  repeated  bleeding :  for  inftance,  let  the  pa¬ 
tient  live  four  days  upon  whey  alone  ;  and  after  that  white- bread 
may  be  allowed  for  dinner,  and  on  the  laft  day  of  his  illnefs  he  may 
he  allowed  it  for  (upper.  When  the  fymptoms  ceafe  he  may  have 
boiled  chickens,  or  anything  of  qafy  digeltion,  but  every  third  day 
he  muft  live  upon  whey  only,  till  his  (Length  returns.  Boerhaave ’9 
method  of  cure  is  to  the  flame  efflCt,  only  lie  advifes  warm  baths  and 
ftrong  blifters  to  be  laid  upon  the  part  affeCtcd,  nay  even  cauteries 
themflelves:  but  Hoffman  obferves,  that  great  caution  lhould  be  ufed 
with  regard  to  topics,  for  if  the  patient's  conftitution  is  fanguineous 
they  fhotild  all  be  avoided,  and  the  part  covered  carefully  with  the 
bed-clothes;  but  il  there  is  a  thick,  cold,  fbgnating  humour  in  the 
part,  and  a  fenfe  of  cold,  with  a  ftriifture  of  the  pores,  then  frictions 
may  be  ufed  with  rough  warm  cloths,  and  afterwards  cupping  with 
flearifications.  If  the  part  becomes  ftiff  and  inflexible,  with  a  numb- 
nefs,  which  is  called  a  parefis,  then  take  human  or  canine  axungia, 
two  ounces;  balfam  of  Peru,  and  oil  of  cloves,  each  two  drams ; 
with  which  make  a  liniment  for  the  part :  this  has  been  known  to 
have  a  wonderful  tfteCt.  Arbuthnot  fays  that  cream  of  tartar  in 
water-gruel,  taken  for  feveral  days,  will  abate  the  pains  and  fwel- 
lings  caufiderably  by  it’s, acidity,  correcting  the  alkaline  falts  of  the 
blood. 

Cheyne 
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Chevne  fays,  that  the  hot  and  inflammatory  rheumatifms  have  all 
the  fymptoms  of  the  gout,  and  like  it  change  from  place  to  place,  - 
and  by  over-violent  evacuations  may  be  tranflated  upon  the  noble 
organs. 

The  following  receipt  for  the  rheumatfm  is  famous  in  America: 
take  of  garlic  two  cloves,  and  of  gum  ammoniac  one  drachm,  and 
hruife  them  together  ;  make  them  into  two  or  three  bolufes  with 
fair  water,  and  fwallow  them,  one  at  night  and  one  in  the  morn- 
in^  :  drink,  in  the  ufe  of  this  medicine,  very  ftrong  faffafras  tea. 
Thus,  it  is  faid,  after  taking  a  few  dofes,  the  rheumatifm ,  and  even 
contractions  of  the  joints  have  been  removed. 

Another  approved  receipt  for  the  rheumatifm  is  :  take  two  fpoon- 
fuls  of  the  beft  fiveet  oil  ;  the  fame  quantity  of  water  ;  25  drops  of 
hartfhorn :  fweeten  thefe  with  the  belt  fugar.  This  quantity  to  be 
taken  at  twice,  and  repeated  morning  arid  evening.  Shake  the 
bottle  every  time  you  ufe  the  medicine. 

RHINE-^vw,  a  count-palatine  of  the  Rhine,  in  Germany. 

RHINOCEROS,  in  zoology,  an  order  of  the  jumenta,  having 
eleven  fore-teeth  in  each  jaw  :  there  are  no  canine  teeth  ;  the  nole  is 
ornamented  with  a  Angle  or  double  horn,  which  is  permanent.  This, 
of  all  quadrupeds,  approaches  neareft  to  the  elephant  in  lize,  the 
body  being  nearly  as  bulky,  but  the  legs  much  fhorter.  A  full-grown 
rhinoceros  is  fourteen  feet  high,  and  the  legs  are  fo  fhort  with  all 
this  height,  that  the  body  comes  near  the  ground  :  the  head  is  very 
large  and  oblong,  of  an  irregular  figure,  broad  atop,  and  deprefled 
towards  the  fnout  ;  the  ears  refemble  thofe  of  a  hog  ;  the  eyes  are 
very  fmall,  and  fituated  at  a  fmall  didance  from  the  extremity  of 
the  fnout ;  on  the  upper  part  of  the  fnout,  near  the  extremity,  Bands 
the  horn,  growing  to  about  four  feet  and,  a  half  in  length,  bent  a 
little  back,  of  a  black  colour,  and  vaflly  firm  and  hard:  the  fk in 
is  remarkably  thick  and  hard,  fo  that  the  creature  could  not  turn 
it’s  body  in  any  diredlion  but  for  the  joints  and  folds  in  it:  the  tail 
is  fhort,  and  furnifhed  with  fume  long  and  extremely  thick  black 
hairs.  This  animal  is  the  unicorn  of  feripture.  See  Plate  'll,' fig-  53- 
The  rhinoceros  with  two  horns  has  no  fore-teeth  ;  the  fkin  is  with¬ 
out  folds,  granulated,  and  of  a  deep  afhen  grey  :  between  the  legs 
it  is  fmooth,  and  flefh-coloured  ;  in  other  parts  there  are  a  few 
bridles,  but  they  are  mod  numerous  about  the  ears  and  end  of  the 
tail.  See  Plate  7 3,  fig.  54.  This  animal  inhabits  Africa  only  ;  and 
feems,  in  it’s  manners,  to  agree  with  the  former.  The  mifehief  it 
does  is  more  the  effect  of  a  fenfelefs  impulfe  than  of  rage  :  for, 
though  it’s  fight  is  had,  it’s  fenfes  of  hearing  and  fmeliing  are  exqui- 
fite,  fo  that  the  lead  noife  or  feent  puts  it  in  motion,  and  in  running 
to  the  fpot  whence  the  alarm  proceeds,  it  overturns  and  tramples 
on  animals,  or  any  thing  elfe  which  it  meets  with  in  it’s  way,  but  j 
never  days  or  returns  to  renew  the  charge. 

Rhinoceros  bird,  a  fpccies  of  Indian  raven,  larger  than  the  Eu¬ 
ropean.  It  is  a  very  ugly  bird,  with  a  horn  growing  out  of  the 
head,  has  a  rank  fin  ill,  and  feeds  on  carrion. 

RHOMBO,  a  large  fifin  of  the  turbot  kind  ;  of  an  afh-coloured 
green  on  the  back,  and  white  on  the  belly.  1 1  has  no  feales  ;  hut  the 
fkin  of  it’s  back  is  divided  bylines,  fomethingin  the  mannerofthe 
fkins  of  fnakes.  The  mouth  is  very  large,  and  is  well  furnifhed 
with  teeth  ;  and  the  palate  has  a  number  of  tubercles,  armed  alio 
with  a  fort  of  teeth.  It  feeds  on  filh,  and  it’s  fleth  is  very  delicate. 
See  Plate  61,  fig.  43. 

RHOMBOIDES,  in  geometry,  a  quadrilateral  figure,  whofe op- 
polite  fides  and  angles  are  equal,  but  which  is  neither  equilateral 
nor  equiangular.  Such  is  the  figure  N  O  P  Q_,  Plate  168 ,  fig.  21. 

For  the  method  of  finding  the  area  of  a  rhomboides,  fee  Rhombus. 

Rhomboides,  in  anatomy,  a  mufcle  thus  called  from  it’s  figure. 
See  Plate  ifp>,fig.  6,  n.  29. 

It  is  a  thin,  broad,  and  obliquely  fquare  fiefhy  plane,  fituated  be¬ 
tween  the  bafisof  the  fcapula  and  the  fpina  dorli.  It’s  general  ufe 
is,  to  draw  backward  and  upward  thefubfpinal  portion  of  the  balis 
fcapulse. 

RHOMBUS,  Poy.S’oj,  is  formed  of  fo/jGo$,  of  pf/z.S’Eiv  to  incompafs, 
or  turn  round,  in  geometry,  an  oblique-angular  parallelogram  ;  or 
a  quadrilateral  figure,  whole  fides  are  equal  and  parallel  ;  but  the 
angles  unequal  :  two  of  the  opposite  ones  being  obtufe,  and  the 
other  two  acute.  Such  is  the  figure  AB  C  D,  Plate  168,  fg.  22. 

To  find  the  area  of  a  rhombus,  or  rhomboides.  Upon  C  L),  which 
is  here  aflumed  as  a  bafe,  let  fall  a  perpendicular  A  E,  which  will 
be  the  altitude  of  the  parallelogram  :  multiply  the  bafe  by  the  alti  ¬ 
tude,  the  produtl  is  the  area.  Thus,  if  C  D  be  =  456,  and  AE 
234,  the  area  will  be  found  106704. 

For  it  is  demonflrated,  that  an  oblique-angular  parallelogram  is 
equal  to  a  redlangle  upon  the  fame  bale  C  D,  and  of  the  fame  alti¬ 
tude  AE  (fee  the  article  Parallelogram).  But  the  area  of  a 
rectangle  is  equal  to  the  fadtum  of  the  bafe  into  the  altitude  ; 
therefore  the  area  of  an  oblique-angular  parallelogram  is  equal  to 
thefame.  See  the  article  Rectangle. 

RHOPALIC  verfes,  among  the  ancients,  a  kind  of  verfes  which 
began  with  monofyllables,  and  were  continued  in  words  growing 
gradually  longer  and  longer  to  the  laft,  which  was  the  longed  of  all. 
Such  is  that  verfe  of  Homer. 

12  fj.ct.Kao  ATfEiJij  txoifnyEn;,  or.Pioo'xifJxv. 

And  this  Latin  one  of  Aufonius  ; 

Spes  deus  ate  nut  Jlatioms  conciliator. 

RHUBARB,  rhubarbarum,  a  plant with  large  dock-like  leaves, 
among  which  arifes  a  lingie  thick  Ifalk,  bearing  loofe  duders  of 
naked  monopetalous  bell-fhaped  white  flowers;  each  of  which 
contains  nine  ltamina,  of  which  the  docks,  drittly  fo  called,  have  * 
but  fix,  and  is  followed  by  a  triangular  feed  furrounded  about  the 
edges  with  a  leafy  jnargin.  It  is  perennial.  It  is  a  native  of  China 
and  Siberia,  and  has  lately  been  raifed  in  fome  of  our  gardens,  where 
it  is  found  to  grow  with  vigour  in  the  open  ground. 

I  w  0  forts  ot  rhubarb  roots  arc  met  with  in  the  (hops.  The  firft 
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is  imported  from  Turkey  and  Ruffia,  in  roundifh  pieces,  freed  from 
the  bark,  with  a  hole  through  the  middle  of  each, externally  of  a  yel¬ 
low  colour,  internally  variegated  with  lively  reddifli  flre.Vks.  The 
o  her,  which  is  lefs  edeemed,  comes  immediately  from  the  Eafl  In¬ 
dies,  in  iongilh  pieces,  harder,  heavier,  and  more  compact  "than  the 
foregoing.  I  he  firfl  fort,  unlefs  kept  very  dry,  is,  apt  to  grow 
mouldy  and  worm-eaten  :  the  feeond  is  lefsfubjecl  to  thefe  inco^ivc- 
niencies.  Some  of  the  more  induflrious  artilfs  are  faid  to  fill  up  the 
worm-holes  with  certain  mix  ures,  and  to  colour  the  outfide  of  the 
damaged  pieces  with  powder  of  the  finer  forts  of  rhubarb,  and  fome- 
times  with  cheaper  materials.  The  marks  of  the  goodnefs  of rhu- 
barb  are,  the  livelincfs  of  it’s  colour  when  cut ;  it’s  being  firm  and 
folid,  but  not  flinty  or  hard  ;  it’s  being  eafily  pulvernble,  and  ap¬ 
pearing  when  powdered  of  a  fine  bright  yellow  colour ;  it’s  imparting 
to  the  fpittle,  on  being  chewed,  a  deepfaffron  tinge;  and  not  prov¬ 
ing  flimy  or  mucilaginous  in  the  mouth.  It’s  fade  is  fubacrid,  bit- 
teiifh,  and  foibewhat  dyptic  ;  the  finell,  lightly  aromatic. 

Rhubarb  is  a  mild  cathartic,  and  commonly  looked  upon  as  one  of 
the  fafed  and  mod  innocent  of  the  fubdances  of  this  clafs.  Beddes 
it’s  purgative  virtue,  it  has  a  mild  adringent  one,  difcov«rable  by  the 
fade,  and  by  it’s  drikingan  inky  blacknefs  withchalybeate  dilutions: 
hence  it  is  found  to  drengthen  the  tone  of  the  domach  and  intefl 
tines,  to  leave  the  helly  codive,  and  to  be  one  of  the  mod  ufcful 
purgative?  in  diarrhoeas,  dyfenteries,  and  all  diforders  proceeding  ■ 
from  a  debility  and  laxity  of  t lie  fibres  :  it  is  frequently  indeed 
given  with  a  view  rather  to  this  ftomachic  corroborating  virtue, 
tiian  to  it’s  producing  anv  confiderable  evacuation.  It  tinges  the 
urine  of  a  light  yellow  colour. 

Rhubarb  \ n  fubdance  purges  more  effediually  than  any  preparation 
of  it :  the  dofe  is  from  a  fcruple  to  a  drachm.  By  roading  it  with 
a  gentle  heat,  till  it  becomes  eafily  friable,  it’s  cathartic  power  is 
di mini fhed,  and  it’s  aftringency  fuppofed  to  be  increafed:  In  it’s 
habitude  to  mendrua,  it  differs  remarkably  from  mod  of  the  other 
cathartic  drugs,  it’s  purgative  virtue  being  extraded  far  more  per¬ 
fectly  by  water  than  by  rc&ified  fpirir :  the  root  remaining  after  the 
attion  ot  water  is  a!  mod,  if  not  wholly  inadfive  ;  whereas-,  after  re¬ 
peated  digedion  in  fpirir,  it  proves  dill  very  confidcrably  purgative  : 
the  colour  of  both  tindftures  is  a  fine  deep  vellow,  that  of  the  fpi- 
rituous  paled;  when  the  rhubarb  has  given  out  to  fpirit  all  that  this 
mendruum  can  extrad,  it  dill  imparts  a  deep  colour,  as'well  as  a 
purgative  impregnation,  to  water.  The  watery  infufion,  in  being 
infpiffated  by  a  gentle  heat,  has  it’s  virtues  fo  much  diminidied,  that 
a  drachm  of  the  extradl  is  faid  to  have  fearcelyanvgreater  elfedl  than 
a  fcruple  of  the  root  in  fubdance:  the  fpirituous'tin&ure  lofes  lefs  ; 
half  a  drachm  of  this  extradt  proving  moderately  purgative,  though 
foarcely  more  fo  than  an  equal  quantity  of  the  powder.  The  fpi- 
rituous  extradf  dilfolves  almod  wholly  in  water ;  and  hence  the 
tindhire  does  not,  like  the  fpirituous  infufions  of  mod  other  vege¬ 
tables,  turn  milky  on  being  mixed  with  aqueops  liquors:  of  the 
watery  extrad,  fearce  acove  one  fourth  is  diffolved  bv  readied  fpi¬ 
rit,  and  the  part  chat  does  not  aifiolve  proves  more  purgative  than 
that  which  does. 

1  in  of  ures  of  this  root  are  drawn  in  the  {hops  with  proof  fpirit 
and  with  mountain  wine,  in  the  proportion  of  an  ounce  of  the  rhu¬ 
barb  to  a  pint  of  the  mendruum.  1  hefe  preparations,  ufed  chiefly 
as  mildly  laxative  corroborants,  in  weaknefs  of  the  ftomach,  indi- 
geflion,  diarrhoeas,  cholick,  and  other  like  complaints,  are  com¬ 
monly  aromatized  with  a  little  cardamom  feeds  and  faffron,  as  two 
drachms  of  rhe  former  and  one  of  <he  latter  to  the  above  quantity  of 
the  roor.  For  fome  purpofes,  a  ti nature  is  drawn  from  the  rhubarb 
and  cardamom  feeds  with  proof  fpirit,  and  two  ounces  of  white  iu- 
gar-candy  diflolved  in  the  drained  liquor.  For  others,  indead  of 
lweets  and  aromatics,  gentian  and  fnake-root  are  joined,  in  the  pro¬ 
portion  of  a  drachm  and  a  halt  of  the  former  and  a  drachm  of  the 
latter,  with  the  addition  of  a  fcruple  of  cochineal  as  a  colouring  in¬ 
gredient  :  this  laft  tindfure  is,  in  many  cafes,  an  ufeful  affiHant  to  j 
the  Peruvian  bark  in  the  cure  of  intermittents.  • 

The  r urkey  rhubarb  is,  among  us,  univerfally  preferred  to  the 
Ead  India  fort,  though  this  lad  appears  to  be  for  fome  purpofes  at 
lead  equal  to  the  other.  It  is  manifedlv  more  adringent,  but  has 
fomewhaf  lefs  of  an  aromatic  flavour.  T  injures  made  from  both 
with  equal  quantities  of  redified  fpirit,  have  nearly  the  fame  tafie  : 
on  drawing  off  the  mendrua,  the  extracl  left  by  the  Endure  of  the 
Ead  India  rhubarb  proves  in  fade  confidcrably  ftronger  than  the 
other.  Both  forts  appear  to  be  the  produce  of  the  Tame  climate, 
and  the  roots  of  the  fame  fpecies  of  plant,  taken  up  probably  at 
a  different  feafon,  or  cured  in  a  different  manner. 

RHUMB,  in  navigation.  Refer  to  the  Syflem. 

RHYME,  in  poetry,  a  fimilitude  of  found  between  the  lad  fyl- 
lable  or  fyllables  of  two  verfes.  Rhymes  may  be  didinguifhed  into 
whole  or  perfed,  and  half  or  impertedt  rhymes.  The  firft  is  where 
there  is  a  fimilitude  of  found  without  any  difference,  the  latter  where 
there  is  a  difference  either  in  the  pronunciation  or  orthography. 

J!  he  French  didinguifli  their  rhymes  into  mafcOline  and  feminine. 

1  he  feminine  is  where  the  lad  fyllable  of  the  rhyme  ends  with  an 
e  mute,  as  in  dove,  belle ,  &c.  I  he  mafeuline  rhymes  arc  thole  of 
all  other  words. 

Rhyme  is  a  modern  invention,  the  produdl  of  a  Gothic  age.  Mil- 
ton  calls  it  the  modern  bfihdage  ;  yet  fome  authors  will  have  it  that 
the  Englidi,  French,  &c.  borrow  their  rhyme  from  the  Greeks-and 
Latins,  who  affedted  a  certain  cadence  or  period  ending  in  a  confo- 
nant.  1  his  aifedfation  increafed,  as  the  Larin  tongue  declined  ;  fo 
that  in  the  later  Latin  writers  fearcc  any  thing  is  more  common  than 
rhyming  periods.  In  the  twelfth  century.,  particularly,  Latin  rhyme 
was  much  in  vogue,  under  the  name  of  Leonine  verfes.  The  French, 
and  irom  them  the  Englidi,  retain  this  cadence  of  rhyme,  which 
feemed  more  agreeable  than  the  meafured  verfes  of  the  Greek  and 
Roman  poets.  Since  the  reiteration  of  learning  in  the  lixrcenth  cen¬ 
tury, 
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ttiry,  attempts  have  been  made  to  banifh  rhyme  from  the  modern 
poetry,  and  to  fettle  the  Englilh  and  French  verfes  on  the  footing  of 
the  ancient  Greek  and  Latin  ones,  by  fixing  the  quantity  of  the  l'ylla- 
bles,  and  trufting  wholly  to  thofc  and  the  numbers,  or  meafure. 
Milton,  Philips,  Addifon,  Thomfon,  and  fome  others,  have  excelled 
in  this  fort  of  blank  verfe.  The  French  have  attempted  the  fame, 
but  not  fucceeded  ;  this  kind  of  meafure  being  inconfiftent  with  the 
genius  of  the  French jongue,  which  cannot  vary  the  arrangement  of 
the  words,  or  change  their  lituation,  as  this  kind  of  verfe  requires. 
Nor  indeed  can  any  of  the  modern  tongues  equal  the  ancient  in  this 
refpedt ;  yet  none  more  than  the  Englifh,  nor  lefs  than  the  French. 

The  beauty,  fublimity,  and  perfection  of  Milton’s  Paradife  Loft 
was  difcovered  by  Lord  Dorfet,  who  communicated  it’s  excellencies 
to  Dryden:  His  lordlhip  was  one  day  at  Millington’s,  a  bookfeller, 
in  Little  Britain,  fearching  for  old  books  to  his  tafte.  He  there, 
for  the  firft  time,  faw  Paradife  Loft.  Upon  dipping  into  it,  being 
itruck  with  fome  palfages,  he  bought  it.  The  bookfeller  begged  him, 
if  he  liked  the  book,  to  fpeak  in  it’s  favour,  for  that  it  lay  on  his 
hands  as  wafk  paper! — His  lordfhip  read  it  through,  and  then  tranf- 
mitted  it  to  Dryden  for  his  opinion.  The  father  of  nervous  Englifh 
verlification  was  enraptured  on  perufing  it:  he  returned  it  to  his  lord- 
ihip  with  this  remark — ■“  This  man  cuts  us  all  out,  and  the  ancients 
too.”  A  north-country  gentleman,  afterwards  wondering  at  Dryden ’s 
warmth  on  the  beauties  of  the  poem,  as  it  was  written  in  blank  verfe, 
faid,  “Why,  Mr.  Dryden,  it  is  not  in  rhyme."  The  poet  replied, 
“  No,  nor  would  I  have  done  my  Virgil  in  rhyme ,  if  I  were  to 
begin  it  again.” 

RIBBAND,  or  Ribbon,  a  narrow  fort  of  filk,  principally  worn 
by  the  ladies. 

Ribbands,  in  fhip-building,  certain  thin  narrow  planks,  which 
are  fo  made,  that  they  may  be  ealily  bent  to  the  timbers.  That 
which  is  nailed  to  the  ftern-poft  at  the  height  of  the  riling  line,  and 
to  the  mid-fhip  frame  at  the  end  of  the  riling  of  the  floor-timbers,  is 
called  the  floor- ribband.  That  which  anfwers  to  the  wing-tranfom, 
and  to  the  height  of  the  lower  deck  on  the  mid-fhip  frame,  is  called 
the  breadth  ribband:  all  the  reft  between  thefe  two  are  called  inter¬ 
mediate  ones. 

Thefe  ribbands  are  nailed  to  all  the  frames  from  the  ftern-poft  to 
the  Item,  and  when  they  are  carried  round,  fo  as  to  make  fair  curves, 
the  form  of  all  the  filling  timbers  may  by  them  be  determined. ' 

Ri  bbands,  in  architecture.  See  Plate  157,  fig.  n. 

RIBS,  cofia,  in  anatomy,  long  arched  bones,  ferving  to  fuftain 
the  inner  fides  of  the  thorax,  or  breaft.  See  Plate  157,  fig.  7,  lilt. 

p,  p,  py  &C. 

The  ribs  are  24  in  number,  viz.  12  on  each  fide  the  12  vertebras 
of  the  back;  they  are  crooked,  and  like  to  the  fegments  of  a  circle; 
they  grow  flat  and  broad,  as  they  approach  to  the  ftcrnum ;  but  the 
nearer  they  are  to  the  vertebrae,  the  rounder  and  thicker  they  are; 
at  which  end  they  have  a  round  head,  which,  being  covered  with  a 
cartilage,  is  received  into  the  finus  in  the  bodies  of  the  vertebrae ; 
and  at  the  neck  of  each  head,  except  the  two  laft  ribs,  there  is  a 
fmall  tubercle,  which  is  alfo  received  into  the  finus  of  the  tranfverfe 
procefles  of  the  fame  vertebrae.  The  ribs,  thus  articulated,  make 
an  acute  angle  with  the  lower  vertebras.  The  ribs  have  each  a 
fmall  canal  or  finus,  which  runs  along  their  under  fides,  in  which 
lies  a  nerve,  vein,  and  artery.  Their  extremities,  which  are  faftened 
to  the  ftcrnum,  are  cartilaginous,  and  the  cartilages  make  an  obtufe 
angle  with  the  bony  part  of  the  ribs:  this  angle  refpedts  the  head. 
The  cartilages  are  harder  in  women  than  in  men,  that  they  may 
better  bear  the  weight  of  their  breafts.  The  ribs  are  of  two  forts  ; 
the  feven  upper  ones  are  called  coficc  vera,  or  the  true  ribs  (fee 
Plate  147,  fig.  3,  lift,  a,  a,  &c.),  becaufe  their  cartilaginous  ends  are 
received  into  the  finus  of  the  fternum :  the  five  lower  are  called 
falfce,  or  fpurious  ribs  (fee  fig.  3,  lit/,  c,  c,  Sec.)  becaufe  they  are 
lbfter  and  lhorter,  of  which  only  the  firft  is  joined  to  the  extremity 
of  the  fternum,  the  cartilaginous  extremities  of  the  reft  being  tied  to 
one  another,  and  thereby  leaving  a  greater  fpace  for  the  dilatation  of 
the  ftomach  and  entrails.  The  laft  of  thefe  falfe  ribs  is  fhorter  than 
all  the  reft;  it  is  not  tied  to  them,  but  fometimes  to  the  mufculus 
obliquus  defcendens.  If  the  ribs  have  been  articulated  with  the  bo¬ 
dies  of  the  vertebras  at  right  angles,  the  cavity  of  the  thorax  could 
never  have  been  enlarged  in  breathing.  If  each  rib  had  been  a  rigid 
bone  articulated  to  the  tranfverfe  procefles  of  the  vertebras,  the  fter¬ 
num  could  not  have  been  thruft  out  to  that  degree  that  it  is  now,  or 
the  cavity  of  the  thorax  could  not  have  increafed  fo  much  as  is  re- 
quifite  in  infpiration;  for,  when  the  ribs  are  pulled  up  by  the  inter- 
coftal  mufcle,  the  angles  which  the  cartilages  at  the  fternurn  make 
with  the  bony  part  of  the  rib  rnuft  be  increafed,  and  confequently 
it’s  fubftance,  or  the  diftance  between  the  fternum  and  the  tranfverfe 
procefles,  lengthened.  Now  becaufe  the  rib  cannot  move  beyond 
the  tranfverfe  procefs,  upon  the  account  of  it’s  articulation  with  it, 
therefore  the  fternum  mull  be  either  thruft  to  the  other  fide,  or  elfe 
outwards;  it  cannot  move  to  the  other  fide,  becaufe  of  an  equal 
fneflure  upon  the  fame  account  there ;  and  therefore  it  is  thruft  out¬ 
wards,  or  the  diftance  between  the  fternum  and  vertebras  is  increafed. 
The  laft  ribs,  which  do  not  reach  the  fternum,  and  confequently  pro¬ 
duce  nothing  in  this  adtion,  are  not  articulated  with  the  tranfverfe 
procefles. 

In  a  flight  fra&ure  of  the  rib,  the  feparated  bones  are  to  be  put 
into  their  places,  a  comprefs  dipped  in  lpirit  of  wine  is  to  be  laid  on, 
and  then  covered  with  fplints  and  a  circular  bandage.  If  any  lharp 
pieces  of  the  ribs  fhould  pierce  the  pleura,  &c.  it  will  be  proper  to 
open  the  fkin,  and  extract  the  fragments. 

When  the  rib  is  luxated,  either  upwards  or  downwards,  in  order 
to  replace  it  conveniently,  the  patient  is  to  be  laid  on  his  belly  upon 
a  table,  and  the  furgeon  muft  endeavour  to  reduce  the  luxated  bone 
to  it’s  right  place  with  his  hands ;  or  the  arm  of  the  difordered  fide 
may  be  fufpended  over  a  gate  or  ladder ;  and  while  the  ribs  are  thus 
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pufhed  into  their  farmer  feat.  1 

RICE,  oryza;  this  grain,  which  is  fo  much  in  efteem  in  the 
eaitern  countries,  that  it  IS  the  principal  corn  they  ufe,  grows  to  be 
Wiree  or  four  feet  high,  with  leaves  broader  than  thofe  of  wheat. 
Bearing  fpikes  much  divided,  and  compofed  of  oblong  flattilh  grains  - 
Having  each  a  beard  or  awn,  two  or  three  inches  long,  forked  at  the 
top,  and  frequently  coloured  at  bottom.  They  are  of  a  white  colour, 
compofed  of  a  brown  hufk  or  fkin.  Rice  is  fown  in  Italy,  Turkey, 
and  the  Eaft  Indies;  and  we  have  as  large  and  good  from  Carolina, 
as  from  any  part  of  the  world.  It  is  chiefly  ufed  here  for  puddings, 

c.  mong  the  common  kinds  of  grain,  rice  is  accounted  the  mildeft 
and  molt  nutritious,  and  is  fupppofed  to  be  particularly  ferviceable  in 
dyfenteries  and  diarrhoeas.  It  is  lefs  vifeous  than  wheat,  or  of  lefs 
tenacity,  when  boiled  with  water. 

RICK,  in  hufbandry,  a  pile  of  corn,  hay,  ftraw,  &c.  regularly 
heaped  up  in  the  open  air,  and  ftieltered  from  wet.  See  Stack. 

The  following  Ample  and  eafy  method  for  preventing  hay,  See. 
trom  taking  fire  in  the  rich ,  has  been  communicated  as  infallible: 
Make  two  channels  of  brick  or  ftone,  acrofs  the  ground,  about  a  foot 
wide  and  a  foot  deep,  of  the  length  and  breadth  of  the  ftavel  of  your 
intended  rick,  which  will  divide  it  into  four  quarters;  fill  up  the 
quarters  with  faggots,  boughs,  or  other  materials ;  and  put  flabs  over 
the  tops  of  the  chanels,  leaving  an  open  fpace  of  about  two  feet  in 
diameter  in  the  center,  where  the  chanels  meet,  to  ferve  as  a  chimney, 
which  is  to  be  continued  up  through  the  rick,  and  be  made  in  the 
ulual  way,  by  drawing  up  a  bafket,  or  fack,  fluffed,  as  the  rick  rifes 
in  making ;  by  which  means  the  air  from  without  pafting  freely 
through  the  chanels  below  up  the  chimney,  the  foul  air  will  be 
expelled,  and  the  hay  preferved  fweet  and  good,  though  put  together 
ever  fo  green.  This  method  was  pra&ifed  in  Cornwall,  in  1785, 
with  great  iuccefs,  during  a  very  bad  feafon ;  was  then  tried  on  a 
held  of  grafs  near  Salifbury,  which  had  only  one  day’s  drying;  and 
was  in  1786  pradlifed  with  the  like  fuccefs  on  a  large  rick  in  the  fame 
neighbourhood. 

RICKETS,  rhachitis,  in  medicine,  a  diforder  incident  to  children, 
proceeding  from  an  unequal  nutrition. 

Children  are  feldom  attacked  with  rickets  before  they  are  nine 
months  old,  and  after  they  are  two  years  old.  It  may  originally  pro¬ 
ceed  from  the  diforders  of  the  parents,  and  may  be  increafed  by  thofe 
of  the  nurfe.  It  is  alfo  promoted  by  feeding  the  child  with  aqueous 
and  mucous  fubftances,  crude  fummer  fruits*  fifh,  and  too  great  a 
quantity  of  fweet  things ;  by  fitting  too  much,  efpecially  in  a  perfo¬ 
rate-chair,  with  it’s  coats  up;  by  a  ilriking  in  of  the  itch,  &c. 

This  diforder  is  known  from  a  flaccid  tumor  of  the  head  and  face, 
a  flabby  loofe  fkin,  a  fwelling  of  the  belly,  and  a  falling  away  of  the 
reft  of  the  other  parts,  efpecially  of  the  mufcles;  from  protuberances 
of  the  apophyfes  of  the  joints,  fuch  as  the  wrifts,  ancles,  and 
knees ;  from  the  largenefs  of  the  jugular  veins  and  arteries,  while 
the  reft  decreafe ;  from  knotty  ribs,  a  narrow  breaft,  and  carious 
teeth,  &c. 

The  cure,  according  to  Boerhaave,  is  to  be  attempted  with  light, 
nauri fhing,  dry  aliment;  not  fat,  but  feafoned,  and  taken  often; 
with  little  found  drink,  fuch  as  mild  beer,  or  ale;  with  a  dry  warm 
air,  and  warm  woollen  cloathing;  with  being  carried  about  in  the 
arms,  or  drawn  in  a  vehicle  over  the  ftones,  and  often  fhook,  fwung, 
and  put  in  motion;  with  repeated  fridlions,  efpecially  of  the  beffy 
and  fpine  of  the  back  with  warm  dry  flannel,  fprinkled  with  aro¬ 
matics;  with  gentle  emetics  frequently,  though  prudently,  repeated; 
with  ftrengthening  purges  for  feveral  days  fucceflively ;  and  with  cold 
bathing,  the  child  being  put  to  fweat  between  blankets  every  day,  as 
foon  as  he  comes  out  of  the  water. 

Particularly  for  food,  the  bread  fhould  be  bifeuit,  with  a  little 
faffron  and  fpices;  the  flefh  fhould  be  pigeons,  pullets,  veal,  rabbets; 
mutton  gently  roafted,  minced  and  mixed  with  bifeuit,  fait,  a  little 
parfley,  thyme,  nutmeg,  or  the  like.  He  may  alfo  eat  rice,  millet, 
or  pearl-barley,  boiled  with  raifins,  to  which  add  a  little  wine,  of 
which  an  ounce  may  be  given  three  or  four  times  a  day ;  as  alfo 
Brunfwick  mum  and  Englilh  beer,  which  in  the  fummer  may  be 
mixed  with  fpa-water.  Let  the  pillow  and  bed  be  filled  with  the 
following  leaves  dried  in  the  lhade,  viz.  of  malefern,  three  pounds; 
of  marjoram,  bauin,  and  mint,  each  two  handfuls ;  and  of  the 
flowers  of  melilot,  fweet  trefoil,  alder,  and  rofes,  dried  in  the  fhade, 
of  each  two  ounces  :  reduce  them  all  to  powder,  and  mix  them  with, 
double  the  quantity  of  barley  chaff. 

RICOCHET  firing,  the  military  art  of  firing  with  pieces  elevated 
from  three  to  fix  degrees,  and  loaded  with  a  fmall  charge,  fo  that  the; 
ball  may  bound  and  roll  along  the  infide  of  the  parapet. 

RIDDLE,  fee  the  article  ./Enigma. 

RIDE,  in  the  fea  language,  a  term  varioufly  applied.  Thus,  a 
fhip  is  faid  to  ride,  when  her  anchors  hold  her  faft,  fo  that  fhe  drives 
not  away  by  the  force  of  the  wind  or  tide.  A  fhip  is  faid  to  ride 
well,  or  eafy,  when  fhe  does  not  labour  heavily,  or  feel  a  great  ftrain, 
when  anchored  in  an  open  road  or  bay.  A  fhip  rides  acrofs,  when  file 
rides  with  her  main-yards  and  fore-yards  hoifted  up  to  the  hounds, 
and  both  yards  and  arms  topped  alike.  She  is  faid  to  ride  apeek, 
w'hen  one  end  of  the  yard  is  peeked  up,  and  the  other  hangs  down: 
this  is  alfo  faid  of  a  fhip,  when,  in  weighing,  fhe  is  brought  diredlly 
over  her  anchor.  She  is  faid  to  ride  athwart,  when  her  pofition  lies 
acrofs  the  diredlion  of  the  wind  and  tide,  when  the  former  is  fo 
ftrong  as  to  prevent  her  from  falling  into  the  current  of  the  latter: 
and  to  ride  betwixt  wind  and  tide,  when  the  wind  hath  equal  force 
over  her  one  way,  and  the  tide  another,  fo  that  fhe  is  in  a  manner 
balanced  between  them,  and  rides  without  the  lead  ftrain  on  her  ca¬ 
bles.  If  the  wind  have  more  power  over  her  than  the  tide,  fhe  is 
faid  to  ride  wind-road.  She  is  faid  to  ride  hawfiful,  when,  in  ftrefs  of 
weatherj  fhe  falls  fo  deep,  that  the  water  runs  in  at  her  hawfes.  She 
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is  faid  to  ride  port dfe,  vs  hen  her  yards  are  ftruck  down  upon  the  deck, 
or  when  thev  are  down  a-port-laft. 

RIDEAU,  in  fortification,  a  fmall  elevation  of  earth,  extending 
itfelf  legthways  on  a  plain  ;  ferving  to  cover  a  camp,  or  give  an 
advantage  to  a  poll. 

RIDER,  in  artillery  carriages,  a  piece  of  wood,  fomewhat  higher 
than  it  is  broad,  and  of  a  length  equal  to  that  of  the  body  of  the  axle- 
tree,  upon  which  the  fide  pieces  refi  in  a  four-wheel  carriage  ;  fuch 
as  the  ammunition- waggons,  block-carriage,  and  (ling-waggons. 

Riders,  in  a  (hip,  are  a  fort  of  inferior  ribs,  fixed  occafionally 
in  a  (hip’s  hold,  oppofite  to  fome  of  the  principal  timbers,  and 
reaching  from  the  kelfon  to  the  beams  of  the  lower  deck,  and  fome- 
times  higher,  in  order  to  firengthen  her  frame.  They  are  bolted  to 
the  other  timbers  to  fupport  them,  when  it  is  apprehended  the  fhip 
is  not  fufficiently  firong  in  the  part  where  they  are  fixed  ;  which  is 
generally  amidfhips.  See  Plate  125,  fig.  2,  n.  47,  49,  50. 

RIDGES,  in  agriculture,  are  long  pieces  of  riling  foil,  between 


two  furrows. 

Mr.  Tull  obferves,  that  the  method  of  ploughing  land  up  into 
ridoes  is  a  particular  fort  of  tillage.  The  chief  ufe  of  it  confifts  in 
the  alteration  it  makes  in  the  degrees  of  heat  and  moifture ;  but  the 
principal  advantage  this  gentlematipropofes  from  ridges,  is  the  drain¬ 
ing  wet  hills,  Where  the  upper  ftratum  is  mould,  and  the  fecond 
ftratum  clay.  Thefe  ridges  fhould  be  plowed  in  pairs,  without 
throwing  any  earth  into  the  trenches  ;  and  at  every  time  of  plowing 
the  pairs  mud  be  changed,  fothat  the  furrow  which  has  two  ridges 
turned  towards  it  one  time,  muft  have  two  turned  from  it  the  next. 

RIDGLING,  or  Ridgel,  among  farriers,  &c.  the  male  of  any 
bead  that  has  been  but  half  caftrated. 

RIDICULE,  in  ethics,  is  commonly  ufed  in  the  fame  fen fe  with 
irrifion  ;  and  has  for  it’sobje&s  the  abfurdities  and  misfortunes  of 
mankind.  The  latter,  however,  are  very  improperly  objedts  of  ri¬ 
dicule,  whofe  province  fhould  extend  only  to  the  careleflnefs,  in- 
conftancy,  humour,  affectation,  impertinence,  and  in  fhort  all  the 
lefler  follies  and  imperfe&ions  of  mankind. 

RIDING,  a  corruption  of  trithing,  a  divifion  of  Yorkfhire  of 
which  there  are  three,  viz.  the  ea(t,  wed,  and  north -ridings.  Some, 
hovrever,  affirm,  that  the  riding  of  Yoikfhire  is  corrupted  from 
radtings,  governments  ;  radt,  in  Celtic,  fignifying  a  fubaltern  ruler, 
or  provincial  minilfer. 

A  counfellor  of  date  was  of  old  called  a  raadt :  the  council  was 
called  the  raadfi.  Thence,  whoever  had  the  capital  influence  in 
council  was  faid  to  rule  the  raadfi ;  or,  in  the  prefent  proverbial 
phrafe,  to  rule  the  roajl. 

Riding-gW,  one  of  the  fix  clerks  in  chancery,  who  in  his  turn 
for  one  year,  keeps  the  controlment-books  of  all  grants  that  pafs 
the  great  feal  that  year. 

RI FLE  guns ,  in  the  military  art,  are  thofe  whofe  barrels,  inflead 
of  being  fmooth  on  the  infide,  like  our  common  pieces,  are  formed 
with  a  number  of  fpiral  chanels,  refembling  female  ferews,  except 
that  the  threads  or  rifils  are  lefs  deflected,  and  approach  more  to  a 
right  line:  the  threads,  with  which  the  rifled  barrel  is  indented, 
taking  ufually  a  little  more  than  one  turn  in  it’s  w'hole  length. 

RIFTS,  in  farriery,  a  difeafe  in  horfes,  arifing  from  corruption 
lodged  in  the  palate  of  the  mouth. 

RIGADOON,  a  kind  of  bride  and  gay  dance,  borrowed  originally 
from  Provence,  and  performed  in  figure  by  a  man  and  a  woman. 

RIGGING  of  a  Jhip,  includes  her  whole  cordage  ;  or  all  the 
ropes  employed  to  fupport  the  marts,  and  to  extend  or  reduce  the 
fails,  or  arrange  them  to  the  difpofitionof  the  wind.  The  former, 
which  are  ufedTo  fuftain  the  marts,  remain  ufually  in  a  fixed  pofi- 
tion,  and  are  called  Jlanding-rigging ;  fuch  are  the  (hrouds,  flays, 
and  back-rtays.  The  latter,  whofe  office  is  to  manage  the  fails,  by 
communicating  with  various  blocks  or  pullies,  lituated  in  different 
places  of  the  mads,  yards,  (hrouds,  &c.  are  comprehended  under  the 
general  term  running  rigging:  fuch  are  the  braces,  fheets,  halliards, 
clue-lines,  brails,  &c.  See  Plate  125, fig.  1. 

A  fhip  is  faid  to  be  well  rigged,  when  all  her  ropes  are  of  their  fit 
fize  in  proportion  to  her  burden.  She  is  faid  to  be  over-rigged,  when 
her  ropes  are  too  big  for  hef  ;  which  wrongs  her  much  in  her  fail- 
'ibg,  and  is  apt  to  make  her  heel. 

RIGHT,  in  geometry,  fignifies  the  fame  with  ftrait. 

Right fphere  is  that  where  the  equator  cuts  the  horizon  at  right 
angles :  or,  that  wherein  the  poles  are  in  the  horizon,  and  the 
‘equator  in  the  zenith. 

Right  failing  is  when  a  voyage  is  performed  on  fome  one  of  the 
four  cardinal  points. 

If  a  fhip  fail  under  the  meridian,  on  the  N.  or  S.  points,  (he  varies 
not  in  longitude,  ff  a  fhip  fail  under  the  equinodlial,  on  the  E.  or 
W.  points,  (he  changes  only  the  longitude.  If  a  fhip  fail  dire£tly 
E.  or  W.  under  any  parallel,  (he  only  altereth  the  longitude. 

RIGHTING  of  a  Jhip ,  amongft  feamen,  the  aft  of  railing  or 
erecting  her  after  (he  had  inclined  to  one  fide,  on  a  careen  or  other- 
wile.  Righting  the  helm,  placing  it  amid-lhip,  fo  as  to  make  the  (hip 
continue  in  the  courfe  to  which  her  (tern  is  directed  by  the  former 
impulfe  of  the  helm. 


RIGHT.  S,  bill  of,  is  a  declaration,  delivered  by  the  lords  an< 
commons^  the  prince  and  princefs  of  Orange,  13  Feb.  1688  ;  am 
afterwards  enacted  by  parliament,  when  they  became  king  am 
queen.  This  declaration,  which  complains  that'king  James  II.  had 
y  ms  unconftitutional  proceedings,  endeavoured  to  fubvert  th 
laws  and  liberties  of  the  kingdom,  concludes  in  thefe  remarkabl 
words:  “  And  they  do  claim,  demand,  and  infift  upon,  all  am 
lingular  the  premifes;  as  their  undoubted  rights  and  liberties  ; 
W’hi.c  -were>  %  the  adf  of  W.  and  M.  recognized  to  be  “  the  true 
ancient,  and  indubitable  rights  of  the  people,”  and  confirmed  t< 

tljem  as  fuch  by  the  faid  ftatute. 

RlGIDITY,in  philofophy,  a  brittle  hardnefs;  or  that  fpecies  0 
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hardnefs  fuppofed  fo  arife  from  the  mutual  indentation  of  the  com 
ponent  particles  within  one  another. 

RIND,  the  (lei  n  of  any  fruit  that  may  be  cut  off  or  pared.  The 
outer  coat  of  the  cheftnut,fet  with  prickles,  is  particularly  termed 
the  urchin-like  rind.  Rind  is  alfo  ufed  for  the  inner  bark  of  trees,  oc 
that  whitifh  foft  fubffance  which  adheres  immediately  to  the  wood. 

RING,  annulus ,  an  ornament  of  gold,  filver,  &c.  made  of  a  cir¬ 
cular  form,  and  generally  worn  on  the  finger. 

There  is  fcarcely  any  part  of  the  body,  on  which  rings  have  not 
been  worn.  In  India,  the  people  commonly  wear  them  on  the 
nofe,  lips,  cheeks,  and  chin-  As  to  the  ears,  the  euftom  ftill  ob¬ 
tains  ot  wearing  rings  in  them,  throughout  the  grea'teft  part  of  the 
world.  When  Peter  Alvarez  had  his  firft  audience  of  the  king  of 
Calicut,  he  found  him  covered  with  rtones  fet  in  rings,  worn  on  his 
hands,  fingers,  feet,  and  toes;  and  Louis  Bartome  reprefents  a 
king  ot  Pegu  with  precious  rtones  on  every  toe.  Rings  have  alfo 
been  ufed  as  feals. 

_  Ring,  in  artronomy.  The  ring  of  Saturn  is  a  thin,  broad,  opake, 
circular  arch,  encornpafling  the  body  of  that  planet,  like  the  ho¬ 
rizon  of  an  artificial  globe,  without  touching  it,  and  appearin'* 
double,  when  feen  through  a  good  telefcope. 

The  phenomena  of  Saturn’s  ring  are  illurtrated  by  a  view  of 
Plate  7,  fig.  iS.  LctS  be  the  fun,  ABCDEFGH  Saturn’s  or¬ 
bit,  and  IKLMNO  the  earth’s  orbit.  Both  Saturn  and  the  earth 
move  according  to  the  order  of  the  letters ;  and  when  Saturn  is  at 
A,  his  ring  is  turned  edgewife  to  the  fun  S,  and  he  is  then  feen  from 
the  earth  as  if  he  had  loft  his  ring,  let  the  earth  be  in  any  part  of  it’s 
orbit  whatever,  except  between  N  and  O  ;  for  whilft  it  defcribeS 
that  fpace,  Saturn  is  apparently  fo  near  the  fun  as  to  be  hid  in  his 
beams.  As  Saturn  goes  from  A  to  C,  his  ring  appears  more  and 
more  open  to  the  earth  ;  at  C  the  ring  appears  moft  open  of  all ; 
and  feems  to  grow  narrower  and  narrower  as  Saturn  goes  from  C 
to  E  ;  and  when  he  comes  to  E,  the  ring  is  again  turned  edgewife 
both  to  the  fun  and  earth  ;  and  as  neither  of  it’s  (ides  is  illuminated, 
it  is  invifible  to  us,  becaufe  it’s  edge  is  too  thin  to  be  perceptible  ; 
and  Saturn  appears  again  as  if  he  had  loft  his  ring.  But  as  he  goes 
from  E  to  G,  his  ring  opens  more  and  more  to  our  view  on  the  un¬ 
der  fide  ;  and  feems  juft  as  open  at  G  as  it  was  at  C  ;  and  may  bp 
feen  in  the  night-time  from  the  earth  in  any  part  of  it’s  orbit,  ex¬ 
cept  about  M,  when  the  fun  hides  the  planet  from  our  view.  A^ 
Saturn  goes  from  G  to  A,  his  ring  turns  more  and  more  edgewife 
to  us,  and,  therefore,  it  feems  to  grow  narrower  and  narrower;  and 
at  A  it  difappears  as  before.  Hence,  while  Saturn  goes  from  A  to 
E,  the  fun  (hines  on  the  upper  fide  of  his  ring,  and  the  under  fide 
is  dark  ;  and  whilft  he  goes  from  E  to  A,  the  funffiines  on  the  un¬ 
der  fide  of  his  ring,  and  the  upper  fide  is  dark.  The  ring  difap¬ 
pears  twice  in  every  annual  revolution  of  Saturn,  viz.  w’hcn  he  is 
in  the  19th  degree  ofPifces  and  of  Virgo,  and  Saturn  is  in  the  mid¬ 
dle  between  thefe  points,  or  in  the  19th  degree  either  of  Gemini  or 
of  Sagittarius,  his  ring  appears  moft  open  to  us;  and  then  it’s 
longeft  diameter  is  to  it’s  (horteft,  as  9  to  4. 

Ring  of  colours,  in  optics,  a  phenomenon  firft  obferved  in  thitl 
plates  of  various  ftjbftanees,  by  Mr.  Boyle,  and  Dr.  Hooke,  but  af¬ 
terwards  more  fully  explained  by  Sir  Ifaac  Newton.  Mr.  Boyle 
having  exhibited  a  variety  of  colours  in  colourlefs  liquors,  by  (hak- 
ing  them  till  they  rofe  in  bubbles,  as  well  as  in  bubbles  of  fo3p  and 
water,  and  alfo  in  turpentine,  procured  glafs  blown  fo  thin  as  to 
exhibit  fimilar  colours :  and  he  obferves,  that  a  feather  of  a  pro¬ 
per  fliape  and  fize,  and  alfo  a  black  ribband,  held  at  a  proper  dis¬ 
tance  between  his  eye  and  the  fun,  (hewed  a  variety  of  little  rain¬ 
bows,  as  he  calls  them,  with  very  vivid  colours. 

Ring  is  alfo  the  name  of  an  inftrument  ufed  in  navigation  fof 
taking  the  altitudes  of  the  fun,  &c.  It  is  ufually  of  brafs,  about  nine 
inches  diameter,  fufpended  by  a  little  fwivel,  450  from  the  point 
whereof  is  a  perforation,  which  is  the  center  of  a  quadrant  of  90° 
divided  in  the  inner  concave  furface.  To  ufe  it,  they  hold  it  up  by 
the  fwivel,  and  turn  it  to  the  fun,  till  the  fun-beams,  falling  through 
the  hole,  make  a  fpot  among  the  degrees,  which  marks  the  altitude 
required.  This  inftrument  is  preferred  to  the  altrolabe,  becaufe  the 
divifions  are  here  larger  than  on  the  aftrolable. 

Ring -holt,  in  (hip-building,  a  ftrong  ring  of  iron  with  a  bolt  in 
it,  which  is  driven  into  the  fides  or  decks  of  a  (hip,  to  vt'hich  the 
ring  is  firmly  confined.  Thefe  are  principally  employed  to  faften  or 
fecure  the  moveables  on  the  deck  at  fea,  particularly  the  cannon, 
and  boats. 

Ring-/-!?/*,  a  (hort  rope,  occafionally  faftened  to  the  r/w^-bolts, 
to  fecure  the  cable,  when  it  is  to  be  gradually  flackencd  or  veered 
out  in  tempeftuous  weather.  / 

Ring/«//,  a  fmall  flying-fail  extended  occafionally  in  the  ftern  or 
after-part  of  fome  fmall  (hips. 

RwG-tail,fubhuteo,  in  ornithology.  This  is  a  moderately  large 
bird.  It  has  a  fort  of  ring,  or  chain  of  feathers,  round  the  back  part 
of  it’s  head,  reaching  to  it’s  chin  on  each  fide,  which  (land  eredl, 
and  are  brown  in  the  middle,  and  of  a  reddffh  white  at  the  edges, 
and  make  a  fort  of  crown,  which  furrounds  the  head.  Thefe  birds 
fly  higher  than  the  hen-harrier,  and  fometimes  perch  on  trees. 

RiNG-tfsm,  ferpigo,  in  medicine,  a  kind  of  herpes,  called  alfo  a 
tetter,  it  confifls  of  a  number  of  very  fmall  puftules,  rifing  clofe  to 
each  other,  fometimes  in  a  circular  form,  with  great  pain  and  itch¬ 
ing.  It  never  comes  to  digeftion,  and  is  not  cured  without  diffi¬ 
culty  ;  for  after  it  appears  to  have  been  quite  extinguifhed,  it  fre¬ 
quently  breaks  forth  again  at  certain  feafons  of  the  year.  The  com¬ 
mon  people  ufe  to  cure  it,  by  rubbing  it  with  ink  ;  but  where  the 
difeafe  is  fixed,  fome  unjverlals  fhould  be  firft  applied. 

RIOT,  in  law,  the  forcibly  doing  of  an  unlaw-ful  thing,  of  a  pri¬ 
vate  nature,  by  three  or  more  perfons  aflembled  together,  for  that 
purpofe. 

The  flat.  Geo.  I,  cap.  5,  cnadts,  that  if  any  twelve  perfons  are 

unlawfully 
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unlawfully  affembled  to  the  difturbance  of  the  peace,  and  any  one 
juftice  of  the  peace,  (heriff,  under-fheriff,  or  mayor  of  a  town,  fhall 
think  proper  to  command  them  by  proclamation  to  difperfe,  if  they 
contemn  his  orders,  and  continue  together  for  one  hour  afterwards, 
fuch  contempt  fhall  be  felony  w'ithout  benefit  of  clergy.  And  far¬ 
ther,  if  the  reading  of  the  proclamation  be  by  force  oppofed,  or  the 
reader  be  in  any  manner  wilfully  hindered  from  the  reading  of  it, 
fuch  oppofers  and  hinderers  are  felons,  without  benefit  of  clergy  ; 
and  all  perfons  to  whom  fuch  proclamation  ought  to  have  been 
made,  and  knowing  of  fuch  hindrance,  and  not  difperfing,  are  fe¬ 
lons,  without  benefit  of  clergy.  And  the  aft  indemnifies  the  peace 
officers,  and  their  affiltants,  if  they  kill  any  of  the  mob  in  endea¬ 
vouring  to  difperfe  them.  Moreover,  if  any  perfons,  fo  riotoufly 
affembled,  begin,  even  before  proclamation,  to  pull  down  any 
church,  chapel,  meeting-houfc,  dvvelling-houfe,  or  out-houfes,  they 
fhall  be  felons,  without  benefit  of  clergy. 

RIPENERS,  in  medicine,  a  kind  of  topical  medicines,  which 
promote  fuppuration. 

RIPPERS,  in  the  wire-works,  are  the  people  who  attend  in  the 
mills,  take  the  prepared  fmall  rods  of  iron,  and  work  at  the  barrels 
where  they  are  drawn  into  wire. 

RIPPLING,  in  fea-language,  a  broken  and  interrupted  noife, 
produced  by  a  current  on  or  near  the  fea-coafi. 

Rippling  effiax ,  is  the  operation  of  taking  off  the  feed  from  the 
FLAX,  by  drawing  it  through  a  ripple,  or  large  comb. 

RISIBILITY,  the  faculty  of  laughter,  or  laughing. 

Riftbility  is  commonly  fuppofed  an  attribute  peculiar  to  man  ;  as 
being  the  only  creature  capable  of  judging  what  is  ridiculous. 

RISING,  in  afironomy,  the  appearance  of  the  fun,  a  ftar,  &c. 
above  the  horizon,  which  before  w>as  hid  beneath  it. 

Rising -line,  in  a  fhip,  is  an  incurvated  line,  drawn  on  the  plane 
of  elevation,  to  determine  the  height  of  the  ends  of  all  the  floor- 
timbers,  and  afeertains  the  figure  of  the  bottom,  as  to  fharpnefs  and 
flatnefs. 

RITE,  ri/us,  among  divines,  denotes  the  particular  manner  of 
^celebrating  divine  fervice,  in  different  countries. 

RITORNELLO,  or  Repeat,  in  mufic,  the  burden  of  a  fong, 
or  the  repetition  of  the  firft  or  other  verfes  of  a  fong  at  the  end  of 
each  ftanza  or  couplet. 

RITUAL,  a  book  direfting  the  order  and  manner  to  be  obferved 
in  celebrating  religious  ceremonies,  and  performing  divine  fervice 
in  a  particular  church,  diocefe,  order,  or  the  like. 

RIVER,  fluvius,  or  / lumen ,  a  current,  or  ftream  of  freffi  water 
flowing  in  a  bed  or  channel,  from  it’s  fource  into  the  fea. 

The  great,  as  w  ell  as  the  middle-fized  rivers,  proceed  either  from 
a  confluence  of  brooks  and  rivulets,  or  from  lakes  ;  but  no  river  of 
confiderable  magnitude  flows  from  one  fpring,  or  one  lake,  but  is 
augmented  by  the  accefiion  of  others.  Thus  the  Wolga  receives 
above  two  hundred  rivers  and  brooks,  before  it  difeharges  itfelf  into 
the  Cafpian  Sea  ;  and  the  Danube  receives  no  lefs,  before  it  enters 
the  Euxine  Sea.  Some  rivers  are  much  augmented  by  frequent  rains, 
or  melted  fnow.  In  the  country  of  Peru,  and  Chili,  there  are  fmall 
rivers,  that  only  flow'  in  the  day  ;  becaufe  they  are  only  fed  by  the 
fnow  upon  the  mountains  of  the  Andes,  which  is  then  melted  by  the 
heat  of  the  fun.  There  are  alfo  feveral  rivers  upon  both  fides  the 
extreme  parts  of  Africa,  and  in  India,  which  for  the  fame  reafon  are 
■greater  by  day  than  by  night.  The  rivers  alio  in  thefe  places  are  al- 
moft  dried  up  in  fummer,  but  fwell  and  overflow  their  banks  in 
winter,  or  in  the  wet  feafon.  Thus  the  Volga  in  May  and  June  is 
filled  with  water,  and  overflows  it’s  fhelves  and  ifiands,  though  at 
Other  times  of  the  year  it  is  fo  (hallow,  as  fcarcely  to  afford  a  paffage 
for  loaded  (hips.  The  Nile,  the  Ganges,  the  Indus,  &c.  are  fo 
much  fwelkd  with  rain  or  melted  fnow,  that  they  overflow  their 
banks  ;  and  thefe  deluges  happen  at  different  times  of  the  year,  be¬ 
caufe  they  proceed  from  various  caufes.  Thofe  that  are  (welled  with 
rain,  are  generally  higheft  in  wfinter,  becaufe  it  is  ufually  then  more 
frequent  than  at  other  times  of  the  year  ;  but  if  they  proceed  from 
fnow',  which  in  fome  places  is  melted  in  the  fpring,  in  others,  in 
fummer,  or  between  both,  the  deluges  of  the  rivers  happen  accord¬ 
ingly.  Again,  feme  rivers  hide  themfelves  under-ground  in  the 
middle  of  their  courfe,  and  break  out  again  in  other  places,  like 
new  rivers.  Refer  to  Syftem  of  Hydraulics,  p.  1 1 88. 

RIVET,  in  the  manege,  is  the  extremity  of  the  nail  that  refls  or 
leans  upon  the  horn  when  you  fhoe  a  horfe. 

RIVULET,  a  fmall  river,  brook,  or  ftream  of  running  water. 

ROACH,  in  ichthyology,  a  fpecies  of  cyprinus,  with  the  iris 
and  belly-fins  ufually  red  ;  it  is  generally,  when  full  grown,  nine 
‘inches  long,  but  it  fometimes  grows  confiderably  larger. 

ROACH  ING  of  alum,  is  the  laft  procefs  in  making  alum,  which 
being  fufficiently  w  afhed  in  a  cittern  of  ftrong  alum  water,  is  put 
into  large  pans,  and  a  quantity  of  water  added  to  it ;  and  then  being 
fet  over  the  fire  to  melt,  and  boil  a  little,  it  is  fcooped  into  a  great 
cafk,  where  it  is  buffered  to  (land  and  cryftallize,  and  is  what  they 
call  roach ,  reached,  or  rock  alum. 

ROAD,  via,  an  open  way  or  paffage,  forming  a  commodious 
communication  between  one  place  and  another. 

The  Romans,  of  all  people,  took  the  mod:  pains  in  their  roads; 
the  labour  and  expence  they  w-ere  at  to  render  them  fpacious,  (Irait, 
fmooth,  and  agreeable,  to  the  very  extremities  of  their  empire,  are 
incredible. 

Ufually,  they  (Lengthened  the  ground  by  ramming  it,  laying  it 
with  flints,  pebbles,  or  fand  ;  fometimes  by  a  lining  of  mafonry, 
rubbiih,  bricks,  potfherds,  &c.  bound  together  with  mortar. 

F.  Meneftricr  oblerves,  that  in  fome  places  in  the  Lvonnois  he 
has  found  huge  clufters  of  flints  cemented  with  lime,  reaching  ten  or 
twelve  feet  deep,  and  making  a  mals  as  hard  and  compaft  as  ma-ble 
Itfelf  >  and  which,  after  refitting  the  injuries  of  time  for  lixteen  hun¬ 
dred  years,  is  (till  fcarce  penetrable  by  all  the  (orce  of  hammers, 
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mattocks,  &c.  and  yet  the  flints  it  Confills  of,  are  not  bigger  than 
cggs. 

ROAN,  in  the  manege,  a  bay,  forrel,  or  black  colour,  with  grey 
or  white  fpots  interfperfed  very  thick.  When  this  party-coloured 
coat  is  accompanied  with  a  black  head  and  black  extremities,  the 
horie  is  called  a  roan  with  a  black-a-moor’s  head  :  if  the  fame  mix¬ 
ture  is  predominant  upon  a  deep  forrel,  it  is  called  a  claret  roan.  _ 

ROAS1  ING,  in  metallurgy,  the  reparation  of  volatile  bodies 
fiom  thofe  which  are  more  fixed,  by  the  combined  aftion  of  air  and 
fire;  and  is  generally  the  firfi  procefs  in  the  reparation  of  metals 
from  their  ores:  it  differs  from  fublimation  only  in  this,  that  in 
this  operation  the  volatile  parts  are  diffipated,  when  refolved  into 
vapours;  whereas  in  that,  they  are  preferved.  _  . 

T  he  bufinefsof  roajling  ores,  as  now  ufually  praftifed,  is  fubjtcfc 
to  many  inconveniences,  which  may  be  mod  ot  them  cafily  reme¬ 
died,  and  the  whole  bufinefs  reduced  to  a  few  eafy  rules,  i.  T  he 
roaf mg  of  ores  (hould  be  always  performed  without  addition,  when 
the  ores  are  rich,  or  of  themfelves  merely  of  a  metallic  nature.  But 
the  additions  ofquick-lime,  pot-aflies,  iron-filings,  and  the  like,  are 
neceffary,  when  arfenical,  antimonial,  and  fulphureous  matters,  are 
found  to  be  mixed  with  the  ores.  2.  The  fire  is  to  be  fo  regulated 
from  the  firff,  that  only  the  lighter  or  more  volatile  fulphureous  or 
arlenic  fumes  may  fly  off,  otherwife  the  more  metallic  part  would 
likewife  go,  and,  without  fome  contrivance  tocatch  it,  would  be  loft. 
I  he  ore  mutt,  however,  always  feel  the  force  of  an  open  flame, 
otherwile  the  fulphur,  arfenic,  &c.  will  never  be  thoroughly  dii- 
lodged.  g.  Fhe  more  thefe  immature  fubftances  abound  in  ore,  the 
gentler  the  fire  (hould  be  at  firft  ;  and  when  the  greater  part  ot  the 
iulphureous  matter  is  thus  exhaled,  the  fire  is  then  to  be  quickened. 
4.  Where  fuch  additions  are  ufed  as  are  not  metalline,  as  lime, 
mud,  pot-affi,  &c.  they  ought  always  to  be  feparated  afterwards 
from  the  matter  before  the  fufion,  by  waffling. 

ROB,  in  pharmacy,  the  infpiffated  juice  of  any  fubftance,  ufually 
boiled  up  to  the  confidence  of  honey. 

T  here  are  robs  made  of  quinces,  floes,  cherries,  mulberries,  al- 
derberries,  barberries,  goofeberries,  and  other  fruits,  for  various  dil- 
eafes.  The  juice  of  grapes,  thus  prepared,  is  more  particularly  cal¬ 
led  rob,  or  fapa  fimplex ;  this  is  almoft  of  the  confidence  of  honey. 

The  rob  of  alder-berries,  much  ufed  at  prefent,  is  thus  prepared  : 
take  two  quarts  oT  the  juice  of  ripe  alder-berries,  and  half  a  pound 
of  refined  (ugar.  Evaporate  over  a  gentle  fire,  or  in  a  water  bath, 
till  it  is  of  a  due  confidence. 

ROBBERY,  in  law,  a  felonious  and  forcible  taking  away  another 
man’s  goods  or  money,  from  his  perfon,  preferice,  or  edate,  by  put¬ 
ting  him  in  fear,  &c.  This  is  fometimes  alfo  called  violent  theft , 
and  it’s  punifhment,  be  the  value  of  the  thing  taken  ever  fo  fmall, 
is  death. 

ROBBINS,  or  Robands,  i.  e.  robe-bands,  in  a  fhip,  fmall  lines, 
or  braided  cordage,  which  make  the  upper  edges  of  the  great  fails 
fad  to  their  refpeftive  yards,  being  reeved  into  eyelet  holes  in  the 
head  of  the  fail  under  the  head-rope  for  that  purpoie. 

ROCAMBOLES,  in  cookery,  a  mild  kind  of  garlic,  called  Spa- 
nidi  garlic,  much  of  the  nature  of  fhalot. 

RUCHELLE-SALT,/a/  Rupellenfts,  in  chemiftry.  To  prepare 
this  fait,  crydals  of  marine  alkali  are  to  be  diffolved  in  hot  water, 
and  into  this  liquor  powdered  cream  of  tartar  is  to  be  thrown. 
When  the  effervefcence  ceafes,  more  cream  of  tartar  is  to  be  added, 
till  tffi;  liquor  is  faturated  ;  it  is  then  to  be  filtered  and  evaporated  ; 
and  very  fine  and  large  crydals  may  be  obtained  by  cold  water,  each, 
of  them  is  the  half  of  a  polygonous  prifm  cut  in  the  direftion  of  it’s 
axis. 

This  fait  is  extolled  as  a  valuable  medicine ;  being  a  good  pur¬ 
gative,  when  taken  from  an  ounce  to  an  ounce  and  a  half,  diffolved 
in  pure  or  mineral  water. 

ROCKET,  a  lawn  garment,  worn  by  bifhops  and  abbots  ;  it  re- 
fembles  a  furplice,  except  that  the  deeves  are  gathered  at  the  wrift. 
Rockets  are  alfo  mantles  worn  on  days  of  ceremony,  by  the  peers 
fitting  in  the  Englifh  parliament. 

ROCK,  rapes,  a  large  mafs  or  block  of  hard  done,  firmly  fixed 
in  the  ground. 

Rocks  are  generallyjuppofed  great  enemies  to  vegetation  ;  and  the 
people  of  Scotland  have  been  deterred  from  cultivating  many  of  their 
bed  lands,  from  an  obfervation  that  they  had  a  rocky  bottom.  This; 
is,  however,  a  vulgar  error,  for  rocks  of  a  proper  kind,  and  properly 
difpofed,  as  many  of  their’s  are,  indead  of  being  hurtful,  fertilize 
and  are  beneficial  to  the  land.  In  England,  there  are  many  beau¬ 
tiful  gardens,  as  well  as  valuable  hop-plantations,  on  foils  where 
the  bottom  is  a  hard  rock,  covered  with  a  foot  or  two  of  earth. 

ROCKET,  in  pyrotechny,  an  artificial  firework,  confiding  of  a: 
cylindrical  cafe  of  paper,  filled  with  a  compofition  of  certain  com- 
budible  ingredients  ;  which  being  tied  to  a  flick,  mounts  into  the 
air  to  a  confiderable  height,  and  there  burfts. 

Befides  the  rocket  here  defined,  which  is  properly  called  the  fky- 
rocket,  there  is  another,  which  from  the  fphere  it  moves  in,  in  the 
water,  is  denominated  water-rocket.  The  mechanifm,  preparation. 
See.  of  each  whereof,  we  (hall  here  deicribe. 

Rockets,  fky,  method  of  making.  \ .  A  concave  cylindrical  mould, 
or  frame,  AB,  ( Plate  25,  jig.  8.)  is  turned,  of  hard  wood,  with  a 
bafe  B  D,  and  a  capital  H  C,  ufually  adorned  with  architeftonical 
moulding.  The  cylinder  is  to  be  open  at  both  ends,  and  it’s  di- 
menfiens,  for  rockets  of  various  fizes,  as  in  the  following  article. 
When  large,  it  is  fometimes  alfo  made  of  brals  or  tin  ;  aud  when 
fmall,  of  hone. 

2.  Of  the  fame  matter  with  the  cylinder,  is  prepared  a  quadra,  or 
foot,  E  ;  in  the  middle  whereof  is  turned  an  hemifphere  G,  confi- 
dcrably  lefs  than  that  of  the  cavity  of  the  frame  ;  making  the  cap 
or  head  of  another  cylinder  I  K,  and  reaching  up  w  ithin  the  cafe  ; 
where  it  is  kept  (teady  by  a  pin  L  M, 
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Authors  do  not  agree  about  the  proportions.  Simienowitz  pre- 
feribes  thofe  that  follow.  If  the  diameter  of  the  aperture  HN  be 
tequal  to  that  of  a  leaden  ball  of  a  pound,  or  at  mod  two  pounds 
Wight;  the  height  of  the  cylinder,  with  the  bafe  and  capital  H  E, 
•Will  be  feven  diameters,  and  the  height  of  the  quadra  FE,  14 ;  the 
altitude  of  the  cylinder,  K  I,  1;  the  diameter  I  N,  ;  the  diameter 
of  the  hemifphere,  G,  f  I N  ;  the  height  of  the  capital  HC,  1.  The 
fame  author  adds,  that  he  finds,  by  abundant  experience,  that  if  the 
diameter  of  the  aperture  be  divided  into  100  parts,  according  to  the 
different  weight  of  the  leaden  balls,  to  whofe  diameter  it  is  equal, 
the  following  numbers,  being  multiplied  by  7,  give  the  height  H  E. 


Weight 

of  Leaden  Ball. 

Subfeptuple 
if  AltitudeHE. 

Weight 

of  Leaden  Ball. 

Subfeptuple 
of  AltitudeHE. 

1 

loo 

20 

86 

2 

98 

3° 

82 

4 

96 

40 

78 

6 

94 

5° 

10 

91 

7° 

67 

15 

'  88 

100 

57 

The  mould  being  ready,  a  woodencylinder, or  mould,  AB  (fig.  9,) 
is  provided,  whofe  diameter  is  |  of  the  aperture  of  the  frame,  and  it's 
length  equal  to  the  height  of  the  fame;  to  which  is  fixed  a  haft  or 
hilt  A  D.  About  this  mould  is  a  thick  ftrong  paper  rolled,  till  fuch 
time  as  it  fill  the  cavity  of  the  frame.  This  done,  where  the  haft  is 
joined  to  the  cylinder,  as  at  A,  it  is  choked,  i.  e.  firmly  bound 
round  with  fine  pack-thread, foas  to  conftringe  or  ftraiten  the  cavity 
thereof.  The  part  thus  choked  or  bound  up  FG  (fig .  ia,J  is  to  be 
equal  to  the  hemifphere  G  (fig.  8.) 

The  cafe  is  now  taken  off  the  mould,  and  put  into  the  cavity  of 
the  frame,  (fig.  8,)  the  choke  G  F  upon  the  hemifphere  ;  and,  in 
this  difpofition,  is  filled  with  a  compofition  deferibed  in  the  follow'- 
ing  article,  rammed  ftrongly  in  by  means  of  a  wooden  cylinder,  or 
rammer,  fitting  the  cavity,  and  a  mallet. 

When  filled,  a  paper  cap  of  a  conical  form  is  glued  over  the  end 
of  the  cafe  filled  laif ;  ^pd  the  place  left  a-top  is  filled  with  whole 
gunpowder,  to  the  height  of  about  one  diameter;  then  the  rocket  is 
bound,  or  choked,  in  E,  as  before  in  G. 

Laflly,  the  rocket  is  bored,  as  is  reprefented  in  AL  (fig.  10)  ;  care 
being  taken  to  do  this  in  the  middle.  Some,  indeed,  bore  the  rocket 
as  they  fill  it,  by  thrufiing  a  long,  (harp  fpike  through  the  lower 
bafis,  and  drawing  it  out  again  when  the  rocket  is  full;  but  it  is  bed 
not  to  bore  till  the  rocket  be  ufed.  The  boring  is  to  go  two-thirds 
of  the  height  of  the  rocket ,  abating  one  diameter  of  the  cavity.  The 
diameter  of  the  bore  in  G  is  to  be  i  of  the  diameter  of  the  cylinder  ; 
and  in  L  \  of  the  lower  diameter. 

To  make  the  rocket  mount  (trait  up,  it  is  tied  fad  to  the  end  of  a 
long  (lender  dick  M  N,  eight  times  as  long  as  the  rocket ;  in  fuch 
-  manner  as  that,  when  poifed  on  the  finger  near  the  touch -hole  F, 
the  dick  (which  is  ufually  made  bigged  at  this  end,  and  (loping 
gently  to  the  other)  may  preponderate,  though  very  little.  The 
rocket,  thus  prepared,  is  hung  at  freedom,  and  lighted  with  port-fire. 

Note,  Some,  indead  of  a  dick  to  make  the  rocket  mount,  furnilh 
it  with  two  wings,  as  M  N  (fig.  11,)  which  have  the  fame  effeft  : 
and  indead  of  paper,  fome  make  the  cafes  of  wood  covered  with 
leather;  others  of  a  thin  iron  plate  ;  and  fome,  inltead  of  a  wooden 
dick,  ufe  an  iron  wire,  with  a  plummet  at  the  end  of  it. 

The  compofition  wherewith  rockets  are  filled,  confids  of  the 
three  following  ingredients;  viz.  falt-petre,  charcoal,  and  fulphur, 
all  well  ground  ;  but  the  proportions  of  thefe  are  various, for  rockets 
of  various  fixes;  as  in  the  following  table:  noting,  that  in  fmall 
rockets  gunpowder-dud  is  added. 

Compofitions  for  Rockets  of  various  fixes. 

Note,feveral  rock¬ 
ets  being  difpofed 
round  the  circumfe¬ 
rence  of  a  wheel, 
whether  circular  or 
pol  ygonous,the  head 
of  the  one  applied 
at  the  tail  of  another, 
and  the  wheel  put  in 
motion,  as  one  rocket 
is  fpent  another  will 
take  fire,  and  the 
wheel  be  continued 
in  it’s  rotation. 

As  an  additional 
ornament  to  rockets , 
it  is  ufual  to  furnifh 
them  either  with 
dars,  or  with  fer- 
pents,  or  fparks, 

which  take  fire  when  the  rocket  burds;  and  fometimes  little  rockets 
are  inclofed  in  great  ones  1  thefe  are  to  take  fire  when  the  great  one 
is  at  it’s  greated  height. 

Method  of  making  a  w ater  ROCKET.  Make  a  rocket  A  B  after  the 
ufual  manner,  excepting  in  the  number  of  choaks,  expreffed  in  fig.  1 2. 
Let  it’s  diameter  be  equal  to  that  of  a  leaden  ball  of  two  or  three 
inches  diameter,  and  let  it  be  bored  to  a  third  part  of  it’s  height. 
Inclofe  the  rocket  in  a  hollow  paper  cylinder,  which  fmear  over  with 
melted  pitch,  or  wax,  that  it  may  refid  the  moidure. 

Note,  tne  weight  of  the  rocket  is  to  be  fo  proportioned  to  that  of 
the  water,  that  the  whole  cylinder  may  be  immerged.  Some,  in¬ 
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Weight  of 
Rocket. 

Salt- 

pet. 

Sul¬ 

phur. 

Char¬ 

coal. 

Gunpowder- 

Dud. 

lb. 

lb. 

lb. 

lb. 

too  or  60 

3° 

10 

20 

50 

3° 

7 

18 

20  18 

42 

12 

26 

15  12 

23 

8 

16 

10  9 

62 

9 

20 

9  6 

35 

5 

10 

5  4 

64 

8 

16 

3  2 

60 

O 

!<5 

1 

2 

6 

32 

ounces. 

oun. 

oun. 

oun. 

ounces. 

9 

4 

r 

2 

9 

6 

12 

'h 

4 

15 

3 

2 

1. 

2 

1 

12 

1 

2 

15 

dead  of  a  cylinder,  ufe  a  truncated  cone,  or  even  a  fpheroid  ;  and 
fome  hang  a  weight  to  the  end  at  which  it  is  lighted. 

To  make  Stars  for  Rockets.  Mix  three  pounds  of  falt-petre 
with  eleven  ounces  of  fulphur,  three  ounefes  of  beaten  gun-powder, 
and  ten  of  antimony;  Moiden  the  mafs  with  gum-water,  and  form 
them  into  little  balls  of  thefizc  of  filberds;  drying  them  well,  either 
in  the  fun  or  an  oven.  When  dry,  inclofe  a  number  of  them  in  the 
conical  cap  of  the  rocket. 

Theory  of  the  Flight  of  ^-Rockets.  Mariotte  takes  the  rife  of 
rockets  to  be  owing  to  the  impulfe  or  refidence  of  the  air  againd  the 
flame :  Dr.  Defaguliers  accounts  for  it  otherwife. 

Conceive  the  rocket  to  have  no  tent  at  the  choak,  and  to  be  fet  on 
fire  in  the  conical  bore  ;  the  confequence  will  be,  dther  that  the 
rocket  would  burd  in  the  weaked  place,  or  if  all  it’s  parts  were 
equally  flrong,  and  able  to  fuflain  the  impiulfe  of  the  flame,  the 
rocket  would  burn  out  immoveable.  Now,  as  the  force  of  the  flame 
is  equable,  fuppofe  it’s  affion  downwards,  of  that  upwards,  fuffi- 
cient  to  lift  forty  pounds.  As  thefe  forces  are  equal,  but  their  di- 
redf ions  contrary,  they  will  deflroy  each  other’s  a&ion. 

Imagine,  then,  the  rocket  opened  at  the  choak  ;  by  this  means  the 
adion  of  the  flame  downwards  is  taken  away,  and  there  remains  a 
force  equal  to  forty  pounds  afting  upwards,  to  carry  up  tHe  rocket 
and  the  dick  it  is  tied  to.  Accordingly,  we  find  that  if  the  compo¬ 
fition  of  the  rocket  be  very  weak,  fo  as  not  to  give  an  impulfe  greater 
than  the  weight  of  the  rocket  and  flick,  it  does  not  rife  at  all ;  or  if 
the  compofition  be  flow,  fo  tltet  a  fmall  part  of  it  only  kindles  at 
firfl,  the  rocket  will  not  rife. 

The  flick  ferves  to  keep  it  perpendicular  ;  for  if  the  rocket  fhould 
begin  to  flumble,  moving  round  a  point  in  the  choak,  as  being  the 
common  center  of  gravity  of  rocket  and  dick,  there  would  be  f> 
much  fridion  againd  the  air,  by  the  dick  between  tin  center  and 
the  point,  and  the  point  would  beat  againd  the  air  with  fo  much 
velocity,  that  the  readion  of  the  medium  would  reflore  it  to  it’s 
perpendicularity.  - 

When  the  compofition  is  burnt  out,  and  the  impulfe  upwards  is- 
ceafed,  the  common  center  of  gravity  is  brought  lower  towards  the* 
middle  of  the  dick ;  by  which  means  the  velocity  of  the  point  of  the 
dick  is  decreafed,  and  that  pf  the  point  of  the  rocket  increafed  ;  fo 
that  the  whole  will  tumble  down,  with  the  rocket-end  foremofl.’ 

All  the  while  the  rocket  burns,  the  common  center  of  gravity  is 
(hiding  and  getting  downwards,  and  dill  the  fader  and  the  lower,  as 
the  flick  is  the  lighter  ;  fo  that  it  fometimes  begins  to  tumble  befors 
it  be  burnt  out;  but  when  the  flick  is  a  little  too  heavy,  the  weight 
of  the  rocket  bearing  a  lefs  proportion  to  that  of  the  dick,  the  commor* 
center  of  gravity  will  not  get  fo  low,  but  that  the  rocket '  will  rife 
flrair,  though  not  fo  fad.  ( 

ROD,  virga,  a  wand,  or  long  (lender  flick  or  flaff. 

Rod  is  alfo  a  land-meafure  of  i6|  feet ;  the  fame  with  perch  an<f 

ROE,  the  fpawn  or  feed  of  fi(h.  That  of  the  male  fi(hes  is  calk'd 
the  foft  roe,  or  milt ;  and  that  of  the  female,  the  hard  roe,  or  fpawn. 
So  inconceivably  numerous  are  fome  ovula,  or  fmall  eggs,  that  m! 
Petit  found  342144  of  them  in  a  carp  of  18  inches  : ’but  Mr! 
Leewenhoeck  found  in  a  carp  no  more  than  211629.  This  laft 
gentleman  obferves,  that  there  are  four  times  this  number  in  a  cod, 
and  that  a  common  one  contains  9,344,000  eggs  ;  and  that  thofe  o£ 
one  year  old  are  as  big  as  the  eggs  of  a  fi(h  25  years  old. 

Roe -buck,  ccrvus,  the  fmallefl  of  the  deer-kind,  with  ramofe,cy- 
lindric,  and  ere£t  horns.  The  roe-buck  is  called  *  hind  the  firfl year- 
garle,  the  fecond  ;  henufe,  the  third ;  roe-buck  of  the  firfl  head,  th© 
fourth  ;  and  a  fair  roe-buck,  the  fifth. 

ROGATION  week,  the  week  immediately  preceding  Whitfun- 
day;  thus  called  from  three  fads  therein;  viz.  on  the  Monday. 
1  uefday,  and  Wednefday,  called  alfo  Rogations,  or  Rogation-days, 
becaufe  of  the  extraordinary  prayers,  and  proceflions  then  made, 
tor  the  fruits  of  the  earth. 

ROGUES-ywt,  or  rope-yarn.  This  is  placed  in  the  middle  of 
every  flrand,  in  all  cables  and  cordage  in  the  king’s  fervice,  in  ordef 
to  detect  thofe  who  are  fufpedled  of  dealing  the  cordage. 

R1?^»  i"the  manufailories,  fomething  wound  and  folded  up  in 
a  cylindrical  form.  Satuns, gauzes, crapes,  ribbandj, laces,  galloons, 
and  paduas  of  all  kinds,  are  made  in  rolls. 

Roel  of  parchment,  properly  denotes  the  quantity  of  fixty  (kins 
.  k°lls  oJ-  parliament,  are  the  manufeript  regiflers  of  the  proceed! 
mgs  of  our  ancient  parliaments. 

Roll,  rider,  a  fchedule,  or  fmall  piece  of  parchment,  frequently 
fewed  or  added  to  fome  part  of  a  roll,  or  record. 

Roll,  calves-head,  is  a  roll  in  the  two  Temples,  wherein  ever* 
bencher  is  taxed  yearly  at  2x.  every  barrider  at  ix.  6 d.  and  every 
gentleman  under  the  bar  at  ix.  to  the  cook,  and  other  officers  of 
the  houfe,  in  confideration  of  a  dinner  of  calves  heads,  provided  in 
Eafler  term.  r 

Rolls,  or  office  of  Rolls,  in  Chancery-lane,  London,  is  an 
office  appointed  for  the  cuftody  of  the  rolls  and  records  in  Chancery, 
rhemaderof  this  office  is  the  fecond  perfon  in  that  court ;  and,  in 
the  abfence  of  the  lord  chancellor,  he  fits  as  judge. 

Roll  or  Roller  ,  is  alfo  a  piece  of  wood,  of  a  cylindrical  form, 
ufed  in  the  conflation  of  feveral  machines,  and  in  feverai  works 
and  manufactures ;  though  fometimes  under  other  names. 

Rolls,  in  fugar- works,  are  two  large  iron  hollow  barrels,  which 
ferve  to  brufh  the  canes,  and  exprefs  the  juice. 

ROLLERS,  among  carpenters,  mafoos,  &c.  are  plain  cylinders 
three  or  four  feet  long,  ufed  for  moving  of  beams,  huge  fiones  &c„ 

Roller,  the  coracias garrula  of  Linnams,  is  a  bird  of  the  magpie 
kind.  It  s  beak  is  black  and  long,  fomewhat  crooked  at  the  end  - 
the  head  is  of  a  blueiffi  green,  and  it’s  bread  and  belly  of  a  whitifh 
b  .5,  or  dove-colour.  It  is  remarkable  for  making  a  chattering 
node.  See  Plate  34,  fig.  52.  b 
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Roller,  in  ornithology,  the  grey  ampolis ,  of  the  fize  of  the  black¬ 
bird.  It’s  head  is  crefted  with  a  little  pointed  plume  of  feathers,  and 
is  of  a  fine  gloify  brown.  This  bird  feeds  on  fruits,  particularly  arapes ; 
and  is  very  voracious.  It  is  ealily  tamed,  and  is  efteemed  delicious 
food.  See  Plate  34,  fig.  53. 

Roller,  in  furgery,  a  long  and. broad  ligature,  ufually  of  linen 
cloth,  rolled  round  any  part  of  the  body,  to  keep  it  in,  or  di'fpofe  it  to 
a  Hate  of  health. 

Rolling  tackle ,  in  a  fiiip,  a  pulley  or  purchafe,  fattened  to  that 
part  of  the  fail-yard,  which  is  to  the  windward  of  the  mart,  in  order 
to  confine  the  yard  clofe  down  to  the  leeward,  when  the  fail  is  furled. 
It  is  u(ed  to  prevent  the  yard  from  having  a  great  fridion  again!!  the 
matt  in  a  high  fea,  which  would  be  equally  pernicious  to  both. 

ROMA1N,  in  botany,  French  tares.  It  is  an  annual  piant,  but 
a  very  quick  grower,  and  is  extremely  good  food  for  cattle,  particu¬ 
larly  for  horfes:  they  let  thefe  creatures  feed  on  it  all  the  former  part 
of  the  fummer,  and  then  cut  it  for  hay  in  Auguft  or  September. 

ROMAN,  fomething  belonging  to  the  city  of  Rome. 

The  Roman  law  is  the  civil  law,  or  the  written  law,  as  compiled 
by  the  emperor  Juftinian. 

ROMANCE,  anciently  Romaunt,  and  Romant,  a  fabulous 
relation  of  certain  intrigues  and  adventures,  in  the  way  of  love  and 
gallantry,  invented  to  entertain  and  inftrudt  the  readers. 

The  juft  notion  of  a  romance,  is,  that  it  is  a  difcourfe  invented  with 
art,  to  pleafe  and  improve  the  mind,  and  to  form  or  mend  the  man¬ 
ners,  by  inltructions,  difguifed  under  the  allegory  of  an  adlion,  or 
feries  of  adtions,  related  in  profe,  in  a  delightful  and  probable,  yet 
lurprifing  and  curious  manner. 

A  juft  romance  confifts  of  two  parts:  viz.  a  moral,  as  it’s  foundation, 
and  end;  and  a  fable,  or  adtion,  as  the  fuperftrttdlure  and  means. 
It  mull  alfo  have  the  manners;  that  is,  the  characters  muft  be  diftin- 
guifhed,  and  the  manners  muft  be  neceffary  ;  and  it  muft  have  all  the 
other  qualities  of  poetical  manners.  The  incidents  muft  be  delightful, 
and,  to  that  end,  rightly  difpofed  and  furpriling.  The  fentiments  fall 
under  the  fame  rules  as  in  the  drama.  But  the  didtion  is  allowed  to 
be  more  lofty,  and  figurative;  as  being  a  narration,  and  not  having 
terror  or  pity,  but  admiration,  for  it’s  end. 

The  French,  above  all  other  nations,  have  applied  themfelves  to 
this  kind  of  writing ;  whether  it  be  owing  to  the  natural  tafte  and 
genius  of  the  people,  or  to  the  freedom,  cxc.  wherewith  they  converfe 
with  the  women.  They  began  chiefly  w'ith  romances  of  chivalry: 
hence  their  Amadis,  in  twenty- four  volumes;  Palmerin  D’Oliva;  and 
of  England,  king  Arthur,  &c.  whereof  we  have  an  agreeable  critique 
in  Don  Quixote. 

The  later  romances  are  much  more  polite ;  the  beft  of  which  are  the 
Aftreo  ot  D’Urfe;  the  Cyrus  and  Clelie  of  Mademoifelle  de  Scuderi. 
The  Caffandre  and  Cleopatre  of  La  Calprenede;  Ariane,  Francion; 
and  the  Adventures  of  Telemachus,  by  the  late  archbifhop  of  Cambray, 
worth  all  the  reft. 

The  Germans,  too,  have  their  romances;  efpecially  Hercules  and 
Herculifcus,  the  Aramena,  Odtavia,  Arminius  Otbert,  &c.  The 
Italians  have  their  Eromena,  by  Biondi ;  the  works  of  Loredano, 
Marino,  &c.  The  Spaniards  their  Diana,  and  Don  Quixote.  The 
Englifh  their  Arcadia,  Caftle  of  Otranto,  Cymon,  &c.  The  difference 
between  romance  and  novel  is  that  the  latter  fhould  be  entirely  intereft- 
ing  and  natural,  like  Pamela,  Clariffa,  Grandifon,  &c.  but  fuperna- 
tural  characters  and  fcenes  are  admiflible  in  the  former.  See  the  ar¬ 
ticle  Novel. 

ROMANS,  Romant,  Romanic,  or  Romance,  the  polite 
language  formerly  fpoken  at  the  court  of  France;  in  contradiftindlion 
to  the  Walloon,  or  ancient  Gaulifh,  fpoken  by  the  vulgar. 

ROOD,  a  quantity  of  land,  equal  to  the  fourth  part  of  an  acre; 
and  containing  forty  fquare  perches,  or  poles.  In  Scotland,  the  rood 
contains  forty  fquare  falls.  See  the  article  Fall. 

ROOK,  in  ornithology,  a  bird  of  the  ORONTkind.  It  is  black, 
with  an  afhen-coloured  face,  and  a  roundilh  tail.  Rooks  live  toge¬ 
ther  in  large  flocks;  whereas  crows  go  in  pairs;  they  begin  to  build 
their  nefts  in  March  ;  but  after  the  breeding  feafon  defert  their  neft- 
trees,  and  go  elfewhere  to  rooft,  returning  to  them  in  Auguft,  and 
repairing  them  in  Odlober.  Rooks  clear  the  ground  of  caterpillars, 
that  do  incredible  damage  by  eating  the  roots  of  the  corn,  and  on  this 
account  may  be  confidered  as  the  farmers’  friends ;  but  are  themfelves 
very  deftrudtive  to  corn,  which  they  will  fearch  for  on  the  newly- 
fown  land.  To  prevent  depredations  of  this  kind,  the  farmer  fhould 
hire  a  boy  to  watch  them,  and  when  they  alight,  he  fhould  halloo, 
and  throw  up  a  dead  rook  into  the  air,  which  expedient  being  feveral 
times  repeated,  they  will  be  tired  of  the  difturbance,  and  feek  cut 
other  places  of  preying. 

ROOT,  radix,  among  botanifts,  denotes  that  part  of  a  plant 
which  imbibes  the  nutritious  juices  of  the  earth,  and  tranfmits  them 
to  the  other  parts.  T he  roots  of  plants  are  diftinguifhed,  according 
to  their  different  forms,  into  bulbofe,  fibrofe,  granulofe,  grumofe, 
tuberofe,  and  tap  roots. 

Roots,  in  medicine.  The  principal  roots  ufed  in  the  pradtice  or 
phytic,  are  rhubarb,  rhaponticum,  farfaparilla,  ipecacuanha,  jalap, 
zedoary,  galangal,  caffumenar,  gentian,  turmeric,  liquorice,  madder, 
See.  See  the  article  Rhubarb. 

Root,  in  algebra.  Refer  to  Syftem,  p.  208. 

Roots,  in  grammar,  are  the  primitive  words  of  a  language, 
whence  others  are  compounded  or  derived.  T.  hus  the  Latin  fiuo  is 
the  root  of  fine? us,  fiuxio,  fiumcn,  fiuvialis,  influxus,  refiuens,  fiut.Jifier, 
fluSlifonus,  fluEUvagus,  &c.  *1  hus  alfo  the  Greek  $soj,  is  the  root  of 

adto;,  vj9co(,  vAncna.criJ.ci;,  See. 

ROPE,  an  affemblage  of  feveral  twifts  or  firings  of  hemp,  twitted 
together  by  means  of  a  wheel;  ol  various  ufes,  as  in  binding,  flaying, 
Brawing,  fufpending,  &c. 

When  the  rope  is  made  very  thick,  it  is  called  a  cable;  and,  when 
very  frnall,  a.  cord. 
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Though  it  be  difficult  to  give  a  certain  account  of  the  forces  re¬ 
quired  to  bend  ropes  of  different  diameters,  in  making  them  go  round 
bodies  of  different  bigneffes,  yet  to  make  no  allowance  for  the  lofs  of 
motion  fuftained  thereby,  would  be  as  prejudicial  to  the  pradlice  of 
mechanics,  as  it  would  be  to  overlook  the  friction  of  the  parts  of 
engines.  The  difficulty  of  afeertaining  this  force  arifes  from  the 
different  materials  of  which  they  are  made;  their  different  ftiffnefs; 
according  as  they  are  more  or  lefs  twilled  ;  and  fometimes  from  the 
temperature  of  the  air,  as  to  moifture  and  drinefs.  Dr.  Defaguliers 
has  computed  the  forces  required  to  bend  ropes  of  different  diameters; 
llrctched,  by  different  weights,  round  rollers  of  different  bigneffes. 

It  has  been  found  by  experiments,  that  the  difficulty  of  bending  a 
rope  round  a  roller  decreafes  diredtly  as  the  diameter  of  the  roller  in¬ 
creases;  or  is,  inverfely,  as  the  diameter  of  the  roller. 

1  he  greateft  confumption  of  ropes  is  in  navigation,  for  the  tackling 
offhips;  where,  though  ropes  include  all  forts  of  cordage,  above  one 
inch  in  circumference,  yet  there  are  feveral  ropes  particularly  fo  deno¬ 
minated:  as,  th  to  entering  rope,  hung  at  the  ladder  to  help  people  up; 
the  top-rope;  a  bolt-rope ,  wherein  the  fail  is  fewed;  buoy-rope,  to  which 
the  buoy  of  the  anchor  hangs;  guefl-rope,  to  tow  the  long  boat;  the 
keel-rope;  the  bucket-rope ;  rudder-rope,  to  fave  the  rudder,  if  it  fhould 
chance  to  be  beaten  off;  prevent or*r ope,  to  fave  the  yard,  in  cafe  any 
part  of  the  tyes  fhould  be  broken ;  breajl-rope,  to  lafh  the  panels  to  the 
malts ;  guy-rope,  to  keep  the  foremaft  forwards  diredtly  over  the  hatch¬ 
way;  and  boat-rope,  by  which  the  boat  hangs,  or  is  fattened  aftern  of 
the  fhip ;  port-ropes.  See  Yort: -ropes. 

Ropes  are  diftinguifhed  by  being  either  cable-laid,  or  haufer-laid: 
the  former  are  compofed  of  nine  ftrands,  viz.  three  great  ftrands, 
each  ot  which  is  compofed  of  three  fmaller  ftrands;  and  the  latter  is 
made  with  three  ftrands,  each  of  which  contains  a  certain  number  of 
rope- yarns,  in  proportion  to  the  fize  of  the  rope  required. 

-Drag- ropes,  in  the  artillery,  are  thofe  by  which  the  foldiers  pull 
the  guns  backwards  and  forwards.  Cord,  or  Jlrap-rope,  in  the  ma¬ 
nege,  is  that  tied  round  a  pillar,  to  which  the  horfe  is  fattened,  when 
they  begin  to  quicken  and  fupple,  to  teach  him  to  fly  from  the  fham 
brier,  and  to  gallop  faftly  or  incompadtly.  Ropes  of  two  pillars  ara 
the  ropes  or  reins  of  a  cavezon,  ufed  to  a  horfe  that  works  between 
two  pillars. 

RoPE-yar«,  a  thread  or  twitted  line  of  hemp,  which  is  the  firft 
and  fimpleft  part  of  a  rope.  A  number  of  thefe  are  twifted  together 
to  form  a  ltrand,  in  proportion  to  the  fize  of  the  rope,  whereof  the 
ftrand  makes  a  part.  Three  ftrands  are  then  twitted  into  one  another,' 
which  completes  the  procefs  of  ordinary  rope- making.  But  cables, 
haufers,  and  other  ground-tackling,  are  compofed  of  three  ftrands, 
each  of  which  is  formed  by  three  lefs  ones. 

ROSACEOUS,  among  botanifts,  an  appellation  given  to  fuch 
flowers,  as  are  compofed  of  feveral  petals  or  leaves,  difpofed  in  a  fort 
of  circular  form,  like  thofe  of  the  rofe:  luch  are  the  flowers  of  the 
piony,  crowfoot,  cinquefoil,  &c.  See  Plate  45,  Clafs  XXI. 

ROSARY,  among  the  Roman-catholics,  the  fame  with  chaplet. 

ROSE,  roja,  in  botany,  a  genus  of  plants,  the  flower  of  which  is 
compofed  of  five  petals,  obverfely  cordated,  and  arranged  in  a  circular 
form:  the  fruit  is  formed  of  the  flefhy  bafe  ot  the  cup,  which  is  of  a 
turbinated  figure,  coloured,  foft,  containing  only  one  cell  drawn  toge¬ 
ther  at  the  neck,  and  coronated  with  fome  irregular  laciniae;  the  feeds 
are  numerous,  oblong,  and  hairy. 

The  wild  brier,  with  beautiful  pinnated  leaves,  a  white  or  pale  red 
flower,  and  the  common  hip  for  it’s  fruit,  is  that  above  deferibed: 
and,  indeed,  all  the  beautiful  rofes  in  our  gardens  are  only  varieties  of 
this  fpecies,  principally  owing  to  culture ;  the  red,  the  damaik,  the 
white,  the  variegated,  &c.  rofes,  being  all  produced  from  this  original 
fpecies. 

When  rofes  are  to  be  propagated  from  fuckers,  they  muft  be  taken 
off  annually  in  Odtober,  and  tranfplanted  into  nurfery-beds,  or  into 
the  places  where  they  are  to  remain.  They  always  take  root  well 
the  firft  year,  but  if  fuffered  to  remain  on  the  (lock  longer,  they  grow 
woody,  and  often  fail.  But  the  beft  method  of  obtaining  vigorous 
plants,  is,  by  laying  down  the  flioots ;  this  is  to  be  done  in  autumn; 
and  by  the  autumn  following  they  will  have  taken  root  fo  well,  that 
they  may  be  taken  off  from  the  old  plant,  and  removed  to  the  places 
where  they  are  to  remain.  Thefe  may  be  tranfplanted  any  time  from 
Odtober  to  April,  but  the  earlier  the  better. 

Rofes,  in  general,  delight  in  a  rich  moift  foil,  and  an  open  fituation, 
in  which  they  will  produce  great  quantity  of  flowers,  and  thofe  much 
more  beautiful  than  when  they  are  on  a  dry  foil  and  fhady  fituation. 
All  the  pruning  they  require  is  to  have  their  dead  wood  cut,  and  their 
fuckers  taken  away  every  autumn;  and  if  there  are  any  very  luxuriant 
branches  they  may  be  fhortened,  and  the  doing  this  .will  fupply  the 
other  parts  of  the  tree  .with  frefh  wood. 

The  flowers  of  the  red  rofe  are  aftringent,  thofe  cf  the  damafle- 
rofe  purgative,  and  the  fruit  ot  the  wM-rofe  pedtoral.  The  rofe- water 
ol  the  fhops,  diftilled  from  the  flowers  of  the  damafk-ns/r,  has  been 
celebrated  for  many  virtues;  but  it’s  fragrant  fmell  is  the  only  quality 
now  regarded  in  it.  A  fyrup  is  formed  by  infufing  fix  ounces  ot  the 
dried  ro/r-buds  in  four  pints,  or  four  pints  and  a  halt  ol  boiling  water; 
and  the  infufion  is  made  into  a  fyrup  with  fix  pounds  ot  fine  fugar, 
or  boiled  to  a  fyrupy  confidence  with  fix  or  feven  pounds  ot  clarified 
honey:  this  fyrup  is  chiefly  valued  for  it’s  grate! ulnefs,  and  fine  red 
colour;  the  mixture  with  honey  is  ufed  as  a  mild,  cooling  detergenr, 
particularly  in  gargarifms  for  inflammations,  and  ulceiations  ot  the 

mouth  and  tonfds.  f 

Roses,  efl'ence  of.  There  is  fcarce  a  more  valuable  perfume  m 
the  world,  than  the  effence  of  damaik  rofes,  and  fcatcc  any  thing  is 
obtained  from  it’s  fubjeH  with  more  difficulty,  and  in  lefs  quantity. 
Mr.  Geoffrey’s  method  of  making  effence  of  rofes  is  the  following: 
As  the  rofes  were  brought  to  him  frelh  gathered,  he  turned  them  im¬ 
mediately  into  the  ftill;  and  drawing  over  the  water  into  a  glais 
raatrafs,  when  it  had  flood  by  fome  time,  and  was  per  fed!  y  cold,  he 
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difcovered  fomeof  the  effence  fixed  to  the  fides  of  the  matrafs,  and 
the  furface  of  the  water  covered  with  a  thin  reticular  pellicle.  All 
the  contents  of  the  matrafs  were  put  to  filter  through  a  paper,  fup- 
ported  by  a  fine  linen  cloth  ;  and  the  filtrated, water  was  added  to 
new  rofes  for  many  fucceeding  diftillations,  the  produce  of  which 
was  all  filtered  through  the  fame  paper.  After  a  long  courfe  of 
diftillations,  with  (refill  flowers  every  time,  but  (till  with  the  fame 
vellels  and  the  fame  water,  there  was  found  in  the  p  iper  of  the  fibre 
a  quantity  of  thick  elfence  ;  this  being  carefully  waftied  out  of  the 
paper,  with  a  fmall  quantity  of  the  molt  fragrant  of  the  water,  and 
afterwards  feparated  pure  from  it’s  furface,  was  very  white  and 
extremely  fragrant,  and  as  thick  as  fine  butter. 

M.  Homberg  advifes  a  previous  addition  of  mineral  acids,  as  the 
fpirit  of  fait,  vitriol,  Ac.  which  increafe  the  fermentation,  and, 
joining  with  the  oil,  render  it  more  liquid,  and  eafier  to  be  raifed  by 
heat:  he  alfo  directs  the  flowers  to  be  fteeped,  for  fifteen  days,  in 
water  made  (harp  with  the  fpirit  of  vitriol. 

ROSMARY,  rofmarinus,  in  botany,  a  medicinal  plant,  that  grows 
wild  in  many  parrs  of  Spain,  France,  and  Italy,  and  is  cultivated  in 
our  gardens;  it  is  propagated  by  cuttings  or  flips  taken  off  in  the 
fpring  of  the  year,  and  planted  in  a  bed  of  light  frefti  earth,  and  in 
the  following  autumn  they  may  be  tranfplanted  where  they  are  in¬ 
tended  to  remain. 

Rofmary  has  at  all  times  been  a  favourite  fhrub  in  medicine  ;  it 
is  full  of  volatile  parts,  as  appears  by  it’s  tafte,  fmell,  and  analyfis. 
It  is  a  very  valuable  cephalic,  and  is  good  in  all  diforders  of  the 
nerves,  and  in  hyfteric  and  hypochondriac  cafes.  It  is  good  in  pal- 
iies,  apoplexies,  epilepfies,  and  vertigoes.  It  ftrengthens  the  fight, 
and  fwcetens  the  breath.  It  is  greatly  commended  by  fome  againft 
obftruCtions  ofthe  vifeera,  particularly  of  the  liver  and  fpleen,  and 
in  the  jaundice.  The  flowers  have  the  credit  of  being  great  cor¬ 
dials,  and  fome  imagine  they  even  poflefs  the  virtues  of  the  whole 
plant  in  a  more  exalted  degree  than  any  other  part.  The  flowery 
tops,  leaves,  and  hulks,  together  with  the  flowers  themfelves,  are 
much  fitter  for  all  purpofes  than  the  flowers  alone.  Rofmary ,  dif- 
tilled  Amply,  yields  a  fragrant  water  called  dew  of  rofmary ;  diftilled 
with  water  in  an  alembic,  it  affords  a  water  tafting  ftrongly  of  it, 
but  of  a  lefs  agreeable  fmell  ;  with  rectified  fpirit,  it  makes  the 
fragrant  and  cephalic  liquor  called  Hungary  water.  A  conferve  is 
alfo  made  of  the  flowers,  very  proper  for  reducing  the  ingredients 
of  cephalic  eledluaries  into  form,  and  is  an  ingredient  in  many  of 
the  compofitions  of  the  (hops. 

ROS-SOLIS,  Sun-dew,  an  agreeable  fpirituous  liquor,  com- 
pofed  of  burnt  brandy,  fugar,  cinnamon,  and  milk-water ;  and  fome- 
times  perfumed  with  a  iittle  mulk  :  it  is  fo  called,  as  being  at  firft 
prepared  wholly  of  the  juice  of  the  plant  ros-folis,  or  drofera. 

ROSYCRUCI ANS,  or  brothers  of  the  rofy  crofs,  a  name  afTumed 
by  a  feet  or  cabal  of  hcrmetical  philofophers,  who  appeared,  or  at 
leaft  were  firft  taken  notice  of,  in  Germany,  in  the  beginning  of  the 
16th  century.  They  pretended  to  be  mafters  of  all  fciences,  and  to 
have  many  important  fecrets,  particularly  that  of  the  philofopber’s 
Hone.  Robert  Fludd,  an  Fnglifh  phyfician,  Jacob  Behmen,  and 
Michael  Mayer,  were  at  the  head  of  thefe  fanatics.  Their  fociety 
is  frequently  denoted  by  the  abbreviatures  F.  R.  C .  fratres  roris  cceti. 

RO  T,  a  difeafe  incident  to  fheep,  ariling  from  wet  feafons,  and 
too  moift  pafture. 

It  will  appear  upon  inquiry,  that  wet  feafons  are  the  general  occa- 
fions  of  the  rot  in  (beep,  and  therefore  it  would  be  advifeable  for  the 
owners,  when  fuch  feafons  come  on,  to  remove  thofe  animals  into 
the  drieft  paftures  they  can,  and  then  to  feed  them  principally  with 
dry  fweet  hay,  oats,  bran,  and  the  like  ;  this  would  prevent  the  oc- 
cafion  ;  and  if  they  were  already  a  little  infeifted,  fome  fait  given 
with  their  dry  food  would  be  a  happy  means  of  curing  them.  In 
1789  a  number  of  iheep  were  faved  by  means  of  common  fait,  a 
pound  to  each  fheep,  putting  two  handfuls  into  the  mouth  at  a  time. 

l  ire  following  receipts  have  been  much  recommended  by  thofe 
who  have  tried  them  with  fuccefs.  Steep  fome  regulus  of  antimony 
in  ale,  adding  to  it  fome  grains  of  paradife,  and  a  little  fugar  to 
fweeten  it.  Ot  this  infufion,  two  or  three  dofes,  each  dofe  being 
fome  what  lefs  than  a  gill,  a»-»  to  be  given  to  the  infeifted  ftieep,  at 
the  interval  of  two  days. 

Or,  fteep  a  handful  of  rue  in  a  pail  of  water  all  night,  and  in  the 
morning  put  in  as  much  fait  as  will  make  it  bear  an  egg.  Let  half 
a  pint  of  this  liquor  be  given  to  each  fheep,  and  repeated  thrice, 
every  other  morning.  A  farmer,  who  kept  four  hundred  fheep, 
tried  this  remedy,  in  a  general  rot,  and  loft  none;  though  his  neigh¬ 
bours  loft  almoft  all  their’s.  Of  twenty,  to  which  this  liquor  was 
not  adminiftered,  tor  the  fake  of  experiment,  many  were  rotten. 

RO  rATED9f2u.cn,  in  botany,  are  fuch  as  fpread  open,  fo  as  to 
refemble  a  wheel.  See  Plate  43,  Clafs  II. 

RO  I  A  1  ION,  rolling,  in  mechanics.  See  the  article  Rolling. 

Rotation,  in  geometry,  the  circumvolution  of  a  furface  round 
an  immoveable  line,  called  the  axis  of  rotation.  By  fuch  rotation  of 
planes,  the  figures  of  certain  regular  folids  are  formed  or  generated. 

ROTONDO,  in  architecture,  a  popular  term  for  any  huilding 
that  is  round  both  within  and  without  fide,  whether  it  be  a  church, 
a  laloon,  a  veftible,  or  the  like. 

ROTUNDUS,  in  anatomy,  a  name  given  to  feveral  mufcles, 
from  the  roundnefs  of  their  body.  Such  are  the  rotundas  mayor,  cal¬ 
led  alfo  teres  major,  and  the  rotundas  minor,  called  alfo  teres  minor, 
and  tranfverfalis.  See  Plate  148,  fig.  2,  «.  13 ,  fig.  6,  n.  12,  1 3.  fig. 
7 ’  1 4)  34)  and  33. 

e  in  ^ip-building,  fmall  fquare  pieces  of  iron,  with  a  hole 
punched  in  the  middle,  through  which  the  nail  goes,  where  it  is 
C  nni kinds  together  the  boards  of  pinnaces,  yawls,  Ac. 

tv  ,  .  ,  ,  ‘n  naval  affairs,  a  maft  oryard  which  is  unftnifhed, 
and  is  laid  by  the  fhip’s  fide  to  ferve  as  a  rail,  till  a  convenient  op¬ 
portunity  offers  to  prepare  it  for  fervice. 
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ROUGHINGS,  a  word  ufed  for  the  grafs  which  comes  after 
mowing. 

ROULADE,  in  mufic,  fignifies  a  trilling  or  quavering. 

ROUND,  in  military  affairs,  implies  a  walk  or  turn  which  an 
officer,  attended  with  fome  foldiers,  takes  in  a  garrifon  or  fortified 
place,  around  the  ramparts  in  the  night  time  ;  to  liften  if  any  thing 
be  ftirring  without  the  works,  and  to  fee  that  the  centinels  are 
watchful  and  do  their  duty,  and  all  things  are  in  good  order.  When 
the  round  is  near  the  corps  de  garde,  the  centry  calls  aloud,  Who 
comes  there  ?,  and  when  the  anfwer  is,  The  rounds,  he  fays,  Stand  ; 
then  calls  for  the  corporal  of  the  guard,  who  draws  his  fword,  and 
calls  alfo,  Who  comes  there  r  and  when  it  is  anfwered,  The  rounds, 
he  that  has  the  word  advances,  and  delivers  it  to  the  corporal,  who 
receives  it  with  his  fword  pointed  to  the  giver’s  breaft. 

ROUND-/;:i;/f,  in  a  (hip,  the  uppermoft  cabin  on  the  ftern  of* 
the  (flip. 

Round-^jw/c,  alfo  implies  a  kind  of  prifon,  for  the  nightly  watch 
tofecure  perfons  in,  till  they  can  be  carried  before  a  magistrate. 

Round-/»,  or  RoUND-a/i1,  at  fea,  a  term  belonging  to  the  main 
and  fore-fail.  When  the  wind  largeth,  they  fay,  Let  rife  the  main- 
tacks,  or  the  fore- tacks  !  Hale  aft  the  fore  Jheet  to  the  cat -head  ;  and  the 
main-jheet  to  the  cubb ridge-head !  And  when  thefe  ffieets  are  thus 
haled  down,  they  keep  them  from  flying  up  with  the  paffarado  rope. 
This  work  is  called  rounding-in ,  or  rounding-aft  the  fail. 

ROUNDELAY, or  Roundo,  a  kind  of  ancient  poem,  thus  cal¬ 
led,  according  to  Menage,  from  it’s  form ,  and  becaufe  it  ffill  turns 
back  again  to  tne  firft  verfe,  and  thus  goes  round.  Rapin  obferves, 
that  if  the  roundelay  be  not  very  exquilite,  it  is  intolerably  bad. 

ROUNDING,  in  fea-affairs,  certain  pieces  of  old  rope  firmly 
wound  about  that  part  of  the  cable  which  is  liable  to  be  chafed  or 
fretted  againft  the  Item,  bows,  or  cut  water.  The  rounding  is  drawn 
very  tight  abdut  the  cable,  and  beat  on  with  a  mallet. 

Rounding  up  a  tackle,  the  aift  of  drawing  the  block  or  pullies 
together,  when  no  weight  is  fufpended  by  it. 

ROUNDO,  Roundelay,  in  mufic,  a  kind  of  burden  or  ritor- 
nello,  where  the  beginning  of  each  couplet  is  repeated  at  the  end 
thereof. 

ROUP,  in  poultry,  is  a  filthy  boil  or  fwelling  upon  their  rumps, 
known  by  the  (taring,  or  turning  back  ofthe  feathers. 

The  roup,  if  not  foon  remedied,  will  corrupt  the  whole  body  ;  to 
prevent  which,  the  feathers  are  to  be  pulled  away,  the  fwelling  laid 
open,  and  the  matter  prefled  out ;  after  which  the  part  is  to  be  wafhed 
with  fait  and  water,  or  brine.  * 

To  ROUSE,  among  falconers,  is  when  a  hawk  lifts  up  and 
fhakes  himfelf. 

ROUSSING,  in  fea-language,  is  the  aeft  of  pulling  together  up¬ 
on  a  cable,  haufer,  Ac.  without  the  affiftance  of  tackles,  caplterns. 
See.  It  is  particularly  ufed  in  the  exercife  of  removing  a  fhipfrom 
one  place  to  another,  by  means  of  ropes  and  anchors. 

ROUT,  route,  a  public  road,  highway,  or  courfe ;  efpecially  that 
which  military  forces  take. 

Rout  is  alfo  ufed  for  the  defeat  and  flight  of  an  army. 

Rout,  in  law,  is  an  aflembly  or  combination  of  three  or  more 
perfons,  upon  a  common  quarrel,  going  forcibly  to  commit  an  un¬ 
lawful  ad  ;  fuch  as  breaking  down  fences  upon  a  right  claimed  of 
common,  or  of  way,  though  they  do  not  actually  perform  it. 

ROWER,  in  naval  affairs,  a  perfon  who  manages  the  oars  in  a 
fmall  fhip,  boat,  or  galley  ;  and  hence 

ROW-LOCK  is  the  notch  or  opening  in  the  fide  of  the  boat  or 
galley,  where  the  oar  refts.  In  boats  it  is  commonly  limited  by 
two  pins,  which  are  called  thowles. 

Row-ports,  little  holes  in  the  fides  of  a  fhip  of  war,  wherein  to 
thruft  the  oars  when  it  is  neceflary  to  row. 

ROYAL,  Regal",  fomething  belonging  to  a  king.  Thus  we 
fay,  royal  family,  royal  alfent,  Ac. 

Royal  Exchange,  is  the  meeting  place  ofthe  merchants  in  Lon¬ 
don'.  It  was  firft  built  in  1566,  at  the  charge  of  Sir  Tho.  Grefliam. 
A  hundred  years  after,  it  was  burnt  down,  but  raifed  again  in  a  more 
magnificent  manner;  the  expence  whereof,  being  50,000 /.  was 
equally  defrayed  by  the  chamber  of  London  and  the  Mercer’s  com¬ 
pany.  It  is  built  quadrangular,  with  walks  around,  wherein  the 
merchants  of  the  refpedive  companies  affociate  themfelves.  Above 
flairs  are  190  (hops,  let  to  hire,  by  the  city  and  Mercers  company, 
at  20/.  each,  yielding  a  rent  of  above  4000/.  In  the  middle  of  the 
v  area,  or  court,  is  a  fine  marble  ftatue  of  K,  Charles  II.  in  the  habit 
of  a  Roman  Casfar. 

The  Royal  oak,  was  a  fair-fpreading  tree  at  Bofcobel,  in  the  pa- 
rifh  of  Donnington,  in  Staffordfhire,  the  boughs  whereof  were  all 
covered  with  ivy  ;  in  the  thick  of  which  king  Charles  II.  fat  in  the 
day-time  with  colonel  Carelefs,  and  in  the  night  lodged  in  Bofcobel- 
houfe  ;  fo  that  they  are  miftaken  who  fpeak  of  it  as  an  old  hollow 
oak;  it  being  then  a  gay  flouriftiing  tree,  furrounded  with  many 
more.  The  poor  remains  hereof  are  now  fenced  in  with  a  handfome 
wall,  with  an  infeription  in  golden  letters  over  the  gale. 

ROYALTIES,  regalities,  the  rights  of  the  king. 

RUBICAN,  in  the  manege.  A  horfe  is  faid  to  be  of  a  rubican 
colour,  that  is,  a  bay,  forrel,  or  black,  with  a  light  grey  or  white  upon 
the  flank,  hut  fo  that  this  grey  or  white  is  not  predominant  there. 

RUBRIC,  rubrica ,  in  the  canon-law,  denotes  a  title,  or  article, 
in  certain  ancient  law-books  ;  thus  called^  becaufe  written,  as  the 
titles  of  the  chapters  in  our  ancient  bibles  are,  in  red  letters. 

Rubrics  alfo  denote  the  rules  and  directions  given,  in  the  Li¬ 
turgy,  for  the  order  and  manner  wherein  the  feveral  parts  of  the 
office  are  to  be  performed. 

RUBY,  rubinus,  in  natural  hiftory,  a  fpecies  of  the  chroftafima 
clafs  of  gems,  being  a  bcautifi  jlcein  of  a  red  colour,  with  an  admix¬ 
ture  of  purple.  See  the  articly\jEM. 

This,  in  it’s  moft  perfect  ana ’,\ft  coloured  ftatc,  is  a  gem  of  pi  0- 

j\  -  digious 
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digious  beauty  and  extreme  value  ;  it  is  often  found  perfeftly  pure 
and  free  from  blemifhes  or  foulnefs,  but  much  more  frequently  de¬ 
bas'd  greatly  in  it’s  value  by  them,  efpecially  in  the  larger  fpecimens. 

It  is  of  very  great  hardnefs,  equal  to  that  of  the  fapphire,  and  fecond 
only  to  the  diamond.  It  is  various  in  lize,  but  lefs  lubjeCl  to  varia¬ 
tions  in  it’s  ihape  than  moft  of  the  other  gems.  It  is  ufually  found 
very  fmall,  it’s  moft  common  fize  being  equal  to  that  of  the  head  of 
the  largeft  fort  of  pins  ;  but  it  is  tound  of  four,  eight,  or  ten  carats  ; 
and  fometimes,  though  very  rare,  up  to  twenty,  thirty,  or  forty.  It 
js  never  found  of  an  angular  or  cryftalliform  (hape,  but  always  of  a 
pebble-like  figure,  often  roundilh,  fometimes  oblong,  and  much 
larger  at  one  end  than  at  the  other,  and  in  fome  fort  refembling  a 
pear,  and  is  ufually  flatted  on  one  lide.  It  commonly  is  naturally  fo 
bright  and  pure  on  the  furface,  as  to  need  no  polifhing  :  and  when 
it’s  figure  will  admit  of  being  fet  without  cutting,  it  is  often  worn  in 
k’s  rough  ftate,  and  with  no  other  than  it’s  native  polilh.  We  have 
the  true  ruby  only  Irom  the  Eaft  Indies;  and  the  principal  mines  of 
it  are  in  the  kingdom  of  Pegu  and  the  iiland  of  Ceylon. 

The  way  of  preparing  a  metalline  colour  from  gold  and  tin,  for 
tinging  glafs  of  a  ruby  colour,  is,  according  to  Shaw,  as  follows  : 
Diflolve  gold  in  aqua-regia,  and  dilute  the  fine  yellow  folution  with 
a  large  proportion  of  fair  water  ;  to  the  mixture  add  a  fufficient 
quantity  of  a  faturated  folution  of  tin,  made  alfo  in  aqua-regia,  at 
fcveral  times,  and  a  moft  beautiful  red  or  purple-coloured  powder 
will  foon  fall  to  the  bottom  of  the  containing  glafs;  decant  the  li¬ 
quor  and  dry  the  powder,  a  few  grains  whereof  being  melted  along 
with  white  cryftalline  glafs,  will  tinge  it  throughout  of  an  extremely 
fine  purple  or  ruby  colour. 

Ruby,  in  heraldry,  denotes  the  red  colour  wherewith  the  arms  of 
noblemen  are  blazoned  ;  being  the  fame  which  in  the  arms  of  others, 
not  noble,  is  called  gules. 

RUDDER,  in  navigation,  a  piece  of  timber  turning  on  hinges  in 
the  ftern  of  the  fhip,  and  which,  oppofing  fometimes  one  fide  to  the 
water  and  fometimes  another,  turns  or  direfts  the  veflel  this  way  or 
that.  See  the  article  Ship. 

The  rudder  of  a  fhip  is  a  piece  of  timber  bung  on  the  ftern-pofts 
by  four  or  five  iron  hooks,  called  pintles,  ferving  as  it  were  for  the 
bridle  of  a  fhip,  to  turn  her  about  at  the  pleafiue  of  the  fteerfman. 
The  rudder  being  perpendicular,  and  withoutfide  the  ihip,  another 
piece  of  timber  is  fitted  to  it  at  right  angles,  which  comes  into  the 
ihip,  by  which  the  rudder  is  managed  and  directed.  This  latter  pro¬ 
perly  is  called  the  helm  or  tiller  ;  and  fometimes,  though  improper¬ 
ly,  the  rudder  itfelf.  The  power  of  the  rudder  is  reducible  to  that 
of  the  lever.  See  the  article  Lever. 

As  to  the  angle  the  rudder  ihould  make  with  the  keel,  it  is  fhewn, 
that  in  the  working  of  imps,  in  order  to  ftay  or  bear  up  the  fooneft 
poflible,  the  tiller  of  the  rudder  ought  to  make  an  angle  of  55 °  with 
the  keel.  A  narrow  rudder  is  bell  for  a  (hip’s  lading,  provided  fhe 
can  feel  it ;  that  is,  be  guided  and  turned  by  it ;  for  a  broad  rudder 
will  hold  much  water  when  the  helm  is  put  over  to  any  fide;  but  it  a* 
ihip  have  a  fat  quarter,  fo  that  the  water  cannot  come  quick  and 
ilrong  to  her  rudder,  ihe  will  require  a  broad  rudder.  The  aftmoft 
part  of  the  rudder  is  called* the  rake  of  the  rudder. 

RUDDLE,  rubrica,  a  foN  of  dufky  red  chalk,  or  earth,  found  in 
divers  parts  of  England,  chiefly  in  iron  mines. 

RUDENTURE,  in  architecture,  the  figure  of  a  rope  or  ftaff, 
fometimes  plain,  fometimes  carved,  wherewith  a  third  part  of  the 
timings  of  columns  is  frequently  filled  up. 

RUDIMENTS,  rudimenta,  the  firft  grounds  or  firft  principles  of 
any  art  or  fcience. 

RUE,  ruta,  herb  of  grace ,  in  botany,  a  genus  of  the  decandria  mono- 
gsnia  clafs.  Ail  the  forts  of  rue  may  be  propagated  by  cuttings  or 
feeds  ;  they  will  live  much  longer,  and  be  lefs  liable  to  be  injured  by 
fro  ft  in  winter,  when  they  grow  in  a  poor,  dry,  rubbilhy  foil,  than  in 
good  ground  ;  for  in  rich,  moil!  land,  the  plants  grow  very  vigoroufly 
m  fummer,  and  are  fo  replete  with  moifture,  that  a  fmall  troft  will 
kill  their  tender  ihoots  ;  whereas  in  poor,  dry  ground,  their  growth 
will  not  be  great,  but  their  (hoots  will  be  hard  and  compact,  and, 
therefore,  more  able  to  relift  the  cold. 

Rue  is  recommended  as  a  powerful  ftimulant,  aperient,  antifeptic, 
and  poflefling  fome  degree  of  an  antifpafmodic  power ;  in  crudities 
and  mdigeftion,  for  preferving  againft  contagious  difeafes,  and  the  ill 
effefts  ol'  corrupted  air  ;  in  uterine  obftru&ions,  and  hyfteric  com¬ 
plaints  ;  and  externally  in  difeutient  and  antifeptic  fomentations. 
Among  the  common  people,  the  leaves  are  fometimes  taken  with 
treacle,  on  an  empty  ftomach,  as  an  anthelmintic.  A  conferve, 
made  by  beating  the  frefh  leaves  with  thrice  their  weight  of  fine  lu- 
gar,  is  the  moft  commodious  fortn  for  ufing  the  herb  in  iubftance. 
The  virtues  of  rue  are  extracted  both  by  water  and  fpifit,  but  more 
perfectly  by  the  latter.  '  On  infpiffating  the  fpiriluous  tin&ure,  very 
little  of  it’s  flavour  rifes  with  tiie  menftmum  ;  moft  of  the  a&ive 
parts  of  the  rue  being  concentrated  in  the  extract.  In  diflillation 
with  water,  an  effential  oil  feparates ;  which  is  of  a  yellowifh  or 
brovrniih  colour,  a  moderately  acrid  tafte,  and  penetrating  fmell :  the 
decoction,  infpiflated,  yields  a  moderately  warm,  pungent,  and  bit- 
tenth  extract.  The  feeds  and  capfules  contain  more  oil  than  the 

leaves.  r  .  , 

Meadow  rue,  a  genus  of  the  polyandna  momgyma  clais.  Adc- 

codtion  of  the  root  is  laxative,  and  may  be  well  fubftituted  for  rhu¬ 
barb.  fVall- RUE  is  fometimes  ufed  in  pedtoral  detections,  and  diu¬ 
retic  apozems.  The  virtues  of  the  wild  Affyrian  rue  agree  with 
thofe  of  garden  rue,  but  are  more  acrimonious.  ■ 

RUFF,  or  Ruffle,  in  military  language,  a  beat  on  the  drum. 
Lieutenants- general  have  three  ruffles,  fnajors-gencral  two,  brigadieis 
and  governors  one,  as  they  pals  by  the  regiment,  guard,  tec. 

Ruff,  in  ichthyology,  a  fpecies  ol  the  pcrca,  with  a  cavernous 
head,  and  only  one  fin  on  the  back.  _ 

Ruffle,  in  ornithology,  a  fpecies  of  the  tringa,  with  a  granulated 
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face,  and  a  red  beak  and  legs  ;  it  is  about  the  bignefs  of  the  common 
jackdaw.  I  he  head  is  round,  and  covered  with  a  large  tuft  of  fea¬ 
thers,  except  the  anterior  part,  which  is  naked,  but  the  flein  is  ele¬ 
gantly  granulated  with  fmall  red  tubercles,  difpofed  regularly  and 
clofely  over  it ;  the  eyes  are  large,  their  afpedt  bright  and  piercing, 
and  their  iris  of  a  bright  hazel  colour. 

Ruffe  is  alfo  a  particular  fpecies  of  pigeon. 

RUF1  ER-HOOD,  among  falconers,  a  plain  leathern  hood,  large 
and  open  behind,  to  be  worn  by  a  hawk,  when  die  is  firft  drawn. 

RULE,  in  matters  of  literature,  is  a  maxim,  canon,  or  precept, 
to  be  obferved  in  any  art  or  fcience. 

Rule,  in  a  monaftic  fenfe,  is  a  fyftem  of  laws,  or  conftitutions, 
whereby  religions  houfes  are  eftablilhed  and  regulated  ;  and  which 
the  religious  make  a  vow  to  obferve  at  their  entrance. 

Rules  of  court,  in  law,  are  certain  orders  made,  from  time  to 
lime,  tn  the  courts  of  law,  which  attornies  are  bound  to  obferve,  in 
order  to  avoid  confufion  ;  and  both  the  plaintiff  and  defendant  are  at 
their  peril  alfo  bound  to  pay  obedience  to  rules  made  in  court  relat¬ 
ing  to  the  caufe  depending  between  them.  It  is  to  be  obferved, 
.that  no  court  will  make  a  rule  lor  any  thing  that  may  be  done  in  the 
ordinary  courfe  ;  and  that  if  a  rule  be  made,  grounded  upon  an  affi¬ 
davit,  the  other  fide  may  move  the  court  againft  it,  in  order  to  vacate 
the  fame,  and  thereupon  fhall  bring  into  court  a  copy  of  the  affidavit 
and  rule. 

RUM,  a  fpecies  of  vinous  fpirit  diftilled  from  the  juice  of  fugar- 
canes. 

T.  he  un&uous  or  oily  flavour  of  rum  is  often  fuppofed  to  proceed 
from  the  large  quantity  of  fat  ufed  in  boiling  the  fugar  ;  which  fat, 
indeed,  if  coarfe,  will  ufually  give  a  ftinking  flavour  to  the  fpirit,  111 
our  diftillations  of  the  fugar-liquor,  or  wafh,  from  our  refining  fugar- 
houfes ;  but  this  is  very  different  from  the  flavour  of  the  rum,  which 
is  really  the  effeCt  of  the  natural  flavour  of  the  cane. 

The  method  of  making  rum  is  this  :  when  a  fufficient  ftock  of  the 
materials  is  got  together,  they  add  water  to  them,  and  ferment  them 
in  the  common  method,  though  the  fermentation  is  always  carried 
on  very  flowly  at  firft;  becaufe,  at  the  beginning  of  the  feafon  for 
making  rum  in  the  iflands,  they  want  yeaft,"or  fome  other  ferment  to 
make  it  work ;  but  by  degrees,  after  this,  they  procure  a  fufficient 
quantity  of  the  ferment,  which  rifes  up  as  a  head  to  the  liquor  in  the 
operation,  and  thus  they  are  able  afterwards  to  ferment  and  make  their 
rum  with  a  great  deal  of  expedition,  and  in  large  quantities. 

When  the  wa(h  is  fully  fermented,  or  to  a  due  degree  of  acidity, 
the  diflillation  is  carried  on  in  the  common  way,  and  the  fpirit  is 
made  up  proof ;  though  fometimes  it  is  reduced  to  a  much  greater 
ftrength,  nearly  approaching  to  that  of  alcohol  or  fpirit  of  wine,  and 
it  is  thus  called  double  diftilled  rum.  It  might  be  eafy  to  rectify  the 
fpirit,  and  bring  it  to  mucli  greater  purity  than  we  ufually  find  it  to 
be  of ;  for  it  brings  over  in  the  diflillation  a  very  large  quantity  of 
the  oil  ;  and  this  is  often  fo  difagreeable,  that  the  rum  muff  be  fuf- 
fered  to  lie  by  a  long  time  to  mellow  before  it  can  be  ufed  ;  whereas, 
if  well  rectified,  it  would  grow  mellow  much  fooner,  and  would 
have  a  much  lefs  potent  flavour. 

The  beft  ftate  to  keep  rum  in,  both  for  exportation  and  other  ufes, 
is  doubtlefs  that  of  alcohol,  or  rectified  fpirit.  In  this  manner  it 
would  be  tranfported  in  one  half  the  bulk  it  ufually  is,  and  might  be 
let  down  to  the  common-proof-ftrength  with  water  when  neceflary  : 
for  the  common  ufe  of  making  punch,  it  would  likewife  ferve  much 
better  in  the  ftate  6f  alcohol ;  as  the  tafte  would  be  cleaner ;  and  the 
ftrength  might  always  be  regulated  to  a  much  greater  exa&nefs  than 
in  the  ordinary  way. 

Rum  is  ufually  very  much  adulterated  in  -England ;  fome  are  fo 
barefaced  as  to  do  it  with  malt  fpirit :  the  laftes  of  both  are  fo  nearly 
allied,  that  it  is  not  eafily  difeovered.  The  beft  method  of  judging  of 
it  is,  by  fetting  fire  to  a  little  of  it ;  and  when  it  has  burnt  away  ail 
theinflammable  part,  examining  the  phlegm  both  by  the  tafte  and  linelL 

RUMEN,  in  comparative  anatomy,  the  paunch,  or  firft  ftomach, 
of  fuch  animals  as-chew  the  cud,  thence  called  ruminant  animals. 
The  horned  ruminants  have  all  four  ftomachs,  appropriated  to  the 
office. 

Again,  all  the  horned  ruminant  animals  want  the  dentes  p/imores, 
or  broad  teeth  in  the  upper  jaw  ;  and  they  afford  that  hard  kind  of  fat 
called  fuet,  febum,  reag,  which  is  firmer,  and  lefs  liquifiable  in  them, 
than  the  adeps  of  other  animals. 

RUN,  the  after-part  of  a  fhip’s  bottom  within  or  without,  which, 
grows  narrower  as  it  approaches  the  ftern-poft. 

RUNDLET,  or  Runlet,  a  fmall  veil'd  containing  an  uncertain 
quantity  of  any  liquor,  from  three  to  twenty  gallons. 

RUNGS,  in  a  (hip,  are  the  floor  or  ground  timbers.  Rung-heads 
are  made  a  little  bending  to  direCl  the  l'weep  or  mold  of  the  futtocks 
or  naval  timbers. 

RUNIC,  a  term  applied  to  the  language  and  letters  of  the  an¬ 
cient  Goths,  Danes,  and  other  northern  nations. 

The  Runic  characters  were  anciently  employed  for  the  pretended 
purpofe  of  working  miracles  ;  and  were  diitinguijhed  into  various 
kinds.  Thefe  characters  were  alfo  employed  for  more  rational  pur- 
pofes  :  for  writing  epiftles  and  epitaphs,  and  for  various  kinds  of  in- 
feriptions,  which,  the  older  they  are,  fo  much  the  better  are  they 
engraven.  They  are  rarely  written  from  the  right  hand  to  the  left  ; 
but  it  is  not  uncommon  to  meet  with  the  line  running  from  the  top 
to  tiie  bottom,  after  the  manner  of  the  Chinefe  and  other  Indian  na¬ 
tions  ;  or  from  the  top  to  the  bottom,  and  then  turning  round  to  the 
left,  and  up  again  to  the  place  it  begins  at,  or  eife  from  the  left 
to  the  right,  and  fo  back  to  the  left  again,  which  was  the  manner 
of  the  early  Greeks. 

RUNNER,  in  the  fea-language,  a  rope  belonging  to  the  garnet,  and 
to  the  two  bolt-tackles.  It  is  reeved  in  a  Angle  block  feized  to  the 
end  of  a  pennant,  and  has  at  one  end  a  noofe  to  hitch  into  any  thing 

and  at  the  other  end  a  double  block,  into  which  is  reeved  the  fall 

of 
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of  the  tackle,  or  the  garnet ;  by  which  means  it  purchafes  more 
than  the  tackle  or  garnet  could  allow.  See  Plate  125,  fig.  1, 
N°  3 2,  110.  To  overhale  the  runner ,  is  to  pull  down  the  hooked 
end,  and  to  hitch  it  into  the  fling. 

RUNNET,  or  Rennet,  an  acid  juice,  found  in  the  ftomachs 
of  calves  that  have  fed  on  nothing  but  milk,  and  are  killed  before 
thedigeftion  be  perfected. 

It  alfo  fignifies  the  liquor  made  by  fteeping  the  ftomach  of  a  calf 
in  hot  water.  This  runnet  is  chiefly  ufcd  to  curdle  or  turn  milk  for 
cheefe. 

RUNNING,  in  antiquity,  made  one  of  the  exercifes  performed 
in  the  pentathlon,  or  quinquertium. 

Running  of  goods,  a  clandeftine  landing  of  goods,  without  pay¬ 
ing  the  legal  cuttoms  or  duties  for  the  fame.  See  the  article 
Smuggling. 

Running  out  a  warp,  in  fea-language,  the  a£t  of  carrying  the 
end  of  a  rope  out  from  the  fhip  in  a  boat,  and  fattening  it  to  fome 
diftant  place,  to  remove  the  fhip  towards  the  faid  place,  to  keep  her 
fteady  while  her  anchors  are  lifted,  &c. 

RuNNiNG-r/ggvwf  denotes  all  that  part  of  a  (hip’s  rfgging  which 
pafles  through  the  blocks,  to  dilate,  contradf,  or  traverfe  the  fails. 

RUNT,  a  name  by  whichT“veral  fpecies  of  pigeons  are  dif- 
tinguifhed.  This  name  is  alurgiven  to  Canary-birds,  when  three 
years  old  ;  and  to  the  fmall  black  cattle  brought  out  of  Wales 
and  Scotland. 

RUPEE,  Roupia,  or  Roupias,  a  coin  very  current  in  the  ter¬ 
ritories  of  the  Great  Mogul,  and  in  feveral  other  parts  of  the  Eaft- 
Indies.  They  are  ftruck  both  of  gold  and  fllver,  and  both  the  one 
and  the  other  have  their  diminutions,  as  half-rupees,  quarter-rupees, 
&c.  The  gold  rupee  is  worth  I  s.  6 d.  fterling  :  the  value  of  the 
filver  one  is  various,  according  to  it’s  quality,  and  the  place  where 
it  is  coined. 

RUPERT’r  drops.  See  the  article  Snappers. 

RUPTURE,  in  medicine.  See  the  article  Hernia. 

RUSH,yw«(:«r,  in  botany,  a  genus  of  th thexandria  monogynia  clafs. 
It  has  a  chaff  opening,  with  two  valves,  an  empalement,  with  fix 
oblong  pointed  leaves ;  the  flower  hath  no  petals,  but  the  coloured 
empalement  is  by  fome  taken  for  petals ;  it  hath  fix  fhort  hair  fta- 
mina,  and  a  three-cornered  germen,  which  afterwards  becomes  a 
three-cornered  capfule  with  one  cell,  opening  with  three  valves. 

As  rufloes  are  a  troublefome  weed,  the  belt  method  of  deftroying 
them  is,  to  fork  them  up  clean  by  the  roots  in  J  uly,  and  after  having 
let  them  lie  a  fortnight  or  three  weeks  to  dry,  lay  them  in  heaps  and 
burn  them  gently,  and  the  afhes  which  thefe  afford  will  be  tolerable 
manure  for  the  land  ;  but  in  order  to  prevent  their  growing  again, 
and  to  make  the  pafture  good,  the  land  fhould  be  drained,  otherwife 
there  will  be  no  deftroying  them  intirely ;  but  after  itiswell  drained, 
if  the  roots  are  annually  drawn  up,  and  the  ground  kept  duly  rolled, 
they  may  be  fubdued. 

RUSSET,  a  country  word  for  a  dark  brown  colour. 

RUST  of  a  metal,  the  fiuoror  calx  of  it  procured  by  corroding 
and  diifolving  it’s  fuperficial  parts  by  fome  diffolvent. 

Rust  of  corn,  in  hufbandry,  implies  a  difeafe  in  corn,  and  other 
vegetables,  in  which  their  (talks  and  leaves  appear  as  if  burnt  up, 
and  of  a  rutty  colour  :  it  proceeds  from  want  of  nourifhment  in 
the  earth. 

The  general  remedy  for  all  the  cafes  of  the  blight  is  the  modern 
method  of  horfehoeing  hufbandry.  In  this  the  hoe  ftirs  up  the 
ground  as  often  as  the  farmer  pleafes,  and  every  fuch  ftirring  gives 
new  life  and  nourifhment  to  the  plant :  this  way  a  fupply  of  food 
for  the  ear  may  be  given,  whenever  it  is  neceflary,  and  the  wide 
Intervals  left  for  the  hoe  in  the  drilling  of  wheat ;  for  this  fort  of 
hufbandry  gives  a  free  paflage  for  the  lun  and  air  to  all  the  plants. 
See  the  articles  Blight  and  Smut. 


RUSTIC,  in  archite&ure,  implies  a  manner  of  building  in  imi¬ 
tation  of  nature,  rather  than  according  to  the  rules  of  art.  Rujlic 
zvork  is  that  where  the  ftones  in  the  face,  &c.  of  a  building,  inftead 
of  being  fmooth,  are  notched  or  picked  with  the  point  of  a  hammer. 
Rujlic  order  is  that  decorated  with  rujlic  quoins,  rujlic  work,  &c. 

RUSTRE,  in  heraldry,  a  bearing  of  a  diamond  fhape,  pierced 
through  in  the  middle  with  a  round  hole. 

RUT,  in  hunting,  &c.  a  term  ufed  for  the  venery  or  copulation 
of  deer.  1 

The  rutting-time  with  the  hart  begins  about  the  middle  of  Sep¬ 
tember,  and  holds  two  months  :  the  older  they  are,  the  better,  and 
the  more  beloved  they  are  by  the  hinds,  and  the  earlier  do  they  go  to 
rut.  At  this  time  they  will  turn  head,  and  furioufly  make  at  any 
living  creature.  It  is  eafy  killing  them  at  this  time  ;  their  whole 
bufinefs  being  to  {cent  and  purfue  the  track  of  the  females  ;  fcarce 
feeding  at  all.  T.  he  young  herd  are  forced  to  fly  with  great  preci¬ 
pitancy  when  the  hart  comes  in  fight  of  his  mate.  If  there  be  any 
other  of  bulk,  they  will  difpute  it  very  hotly  with  their  horns.  As 
thefeafon  expires,  they  withdraw,  anddigthemfelves  holes  wherein 
to  lie  to  afluage  the  ftrong  fervour  of  their  luft:  when  become  a 
little  fweet,  they  return  to  their  pafture,  and  live  in  herds.  The 
rutting  or  tourning  time  of  the  roe-buck  begins  in  October,  and  lafts 
only  twelve  or  fifteen  days.  This  over,  he  cafts  his  horns.  After 
the  hind  is  filled,  (he  keeps  no  more  company  with  the  male  till  (he 
be  delivered. 


RJE,  a  fpecie3  of  corn  greatly  cultivated  in  the  northerr 
of  England. 

.. }**nter  rye,  which  has  the  largeft  grain,  is  what  the  g 
lity  of  the  farmers  cultivate.  It  is  ufuallyfown  in  autumn, 
lame  time  as  wheat;  and  in  many  of  our  northern  counties,  t 

ir\\/pii  3’-  l  1  are  oftcn  m>xed  and  fown  together;  thou 
Mr.  Miller  rightly  obferves,  this  mutt  be  very  bad  hulbandr 
■aiilc  the  rye  will  always  ripen  fooner  than  the  wheat ;  fo  that 
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latter  be  fuffered  toftand  till  full  ripe,  the  grain  of  the  former  will 
fhed ;  nor  can  this  be  praflifed  where  the  people  are  not  accuftomcd 
to  eat  rye- bread  :  for  though  fome  account  it  good  when  mixed,  it 
is  fo  very  clammy  that  few  who  have  been  ufed  to  wheaten  breacj 
will  ever  relifh  it. 

Rye  is  generally  fown  on  poor,  lime-ftone,  dry,  gravelly,  or  fandy 
foils,  where  wheat  will  not  thrive,  and  in  fuch  places  it  does  very 
well.  The  ground  fhould  be  dry  when  it  is  fown  :  for  if  much 
rain  falls,  even  after  the  fowing,  before  the  rye  is  come  up,  it  often 
rots  in  the  earth.  It  indeed  riles  in  a  much  fhorter  time  than 
wheat. 

When  fown  upon  light  land,  it  ripens  much  earlier  than  on  a 
cold  ftiff  ground,  and  by  continuing  to  fow  in  fuch  a  foil  during 
two  or  three  years,  it  will  be  forwarded  fo  much  as  to  ripen  a  month 
earlier  than  that  which  has  been  long  raifed  upon  ftrong,  cold  ground.  ^ 
For  this  reafon,  thofe  who  are  obliged  to  fow  rye  toward  fpring, 
generally  provide  themfelves  with  this  early  feed.  A  little  fprink, 
ling  of  dung  or  muu,  though  it  be  but  half  the  quantity  commonly 
ufed  for  other  corn  land,  will,  if  laid  upon  the  rye  ground,  greatly 
advance  the  crop.  The  ufual  allowance  is  two  bufhels  of  feed  to 
a  ftatute  acre,  or,  if  it  be  newly  broken  up  ground,  or  land  fub- 
jetl  to  worms,  about  a  peck  more  ;  and  the  produce  commonly  is 
about  20  bufhels  upon  an  acre.  j 

In  the  fummer  of  the  year  1699,  which  was  uncommonly 
dry,  Mr.  Mortimer  reckoned  ninety  grains  apiece  in  feveral  cars 
of  rye . 

The  fmall  rye  may  be  fown  in  the  fpring,  about  the  fame  time 
as  oats,  and  ufually  ripens  as  foon  as  the  other  fort :  but  if  the  fea- 
fon  prove  wet,  it  is  apt  to  run  much  to  ftraw,  and  the  grain  is  ge¬ 
nerally  lighter  than  the  other.  The  chief  ule  of  this  fort  is  to  re- 
fow  lands  where  the  autumnal  crop  has  failed. 

This  corn  is  ripe  when  it’s  ftraw  turns  yellow,  it’s  ear  hangs,  and 
it’s  grain  is  hard.  It  is  not  very  apt  to  fhed  ;  and  therefore,  if  it 
be  weedy  (though  this  ought  never  to  be  the  cafe  with  any  corn)  it 
fhould  be  let  lie  upon  the  ground,  or  gravel,  as  fome  call  it,  a  week 
or  ten  days  after  it  is  cut,  if  the  weeds  do  not  dry  fooner,  before  it 
be  bound  up  ;  for  otherwife  thefe ^ weeds  will  give  in  tfie  barn,  make 
the  rye  not  threfh  well,  and  render  it  mufty.  But  as  this  grain  will 
grow  in  the  ear  fooner  than  any  other,  if  it  be  wet,  particular  care 
mutt  be  taken,  efpecially  if  rain  comes  on,  to  turn  it  at  leaftonce  itj 
two  or  three  days,  and  lay  the  ears  upon  the  ftubble,  as  high  above 
the  ground  as  can  be.  This  will  help  to  preferve  it  from  hurtful 
moitture;  but  if  it  be  cut  in  perfe&ly  dry  weather,  and  without 
weeds,  it  may  be  houfed  as  it  is  reaped. 

The  general  ufe  of  rye  is  for  bread,  either  alone,  or  mixed  with 
wheat,  in  which  ftate  it  is  called  meilin  corn.  It  alfo  yields  a  ftrong 
fpirit  when  diftilled  ;  and,  if  fown  only  for  dreffing  of  land,  is  of  vail 
fervice  to  the  ground  where  it  is  ploughed  in  green  and  fucculent. 

The  Rev.  Dr.  Eliot  informs  us,  that  he  has  not  only  been  told, 
but  knows  by  his  own  obfervation,  that  if  rye  be  fown  fuccef- 
fively  every  year  upon  the  fame  land,  both  the  crop  and  the  land  will 
be  greatly  improved,  infomuch  that  fome  grounds  which  would 
yield  but  five  bufhels  to  the  acre  at  firft,  have,  in  time,  afforded  a 
crop  of  15  bufhels  to  the  acre,  without  the  charge  of  dung,  or  any 
manure.  But  it  fhould  be  remembered,  that  the  land  fown  by  Dr. 
Eliot,  was  newly  broken  up.  , 

This  plant  is  likewife  fown  in  autumn  to  great  advantage,  for 
green  feed  for  cattle,  particularly  for  ewes  and  lambs  in  the  fpring, 
before  there  is  plenty  of  grafs.  When  this  is  intended,  the  rye  fhould 
be  fown  early,  that  it  may  have  ftrength  to  furnifh  early  fodder. 

In  this  light,  it  fupplies  the  want  of  turneps  where  they  have  failed, 
or  where  their  feafon  is  over:  fo  that,  in  fuch  cafes,  it  is  very  good 
hufbandry  to  fow  the  land  with  rye,  efpecially  where  there  are  flocks 
of  fheep,  which  cannot  be  well  fupported  without  green  food  early 
in  the  fpring.  The  farmer  who  has’many  fheep  fhould  confider,  that 
turneps  are  always  a  very  precarious  crop;  and  therefore  he  fnould, 
befide  fowing  fome  places  with  cole-feed,  in  order  to  have  green  fod¬ 
der,  fow  rye  in  others,  to  guard  againft  accidents.  If  fome  of  the 
ground  fown  late  with  turneps,  which  have  failed,  be  fown  in  the 
autumn  with  rye,  he  will  find  it  turn  to  good  account.  To  have 
green  fodder  for  cattle  in  April,  which  is  the  fcarceft  time  of  all  the 
year,  fome  fplit  the  ridges  of  their  wheat-ftubble,  and  fow  them  with 
rye,  allowing  about  a  bufhel  to  an  acre,  which  they  harrow  in,  and 
feed  about  April,  or  when  they  want  it ;  and  in  May  they  plough 
it  for  a  fallow. 

Rye-grass,  a  fpecies  of  grafs  often  fown  with  clover,  allowing 
10  pounds  of  clover  and  one  bufhel  of  rye-grafs  to  an  acre ;  but  this 
is  only  to  be  done  where  the  land  is  defigned  to  remain  but  three  or 
four  years  in  pafture,  as  neither  the  rye-grafs  or  clover  are  of  long  du¬ 
ration  ;  and  it  certainly  is  a  wrong,  though  too  general  practice,, 
to  fow  rye-grafs  with  barley,  for  the  corn  muft  confiderably  draw 
away  the  nourifhment  from  the  grafs,  foas  to  leave  but  half  a  crop 
of  grafs  when  the  barley  is  off  the  ground. 

RYNCHOPS,  Jkimmer,  or  cut-water,  in  ornithology,  a  genus 
of  anferes.  It’s  characters  are,  that  the  bill  is  ftrait,  the  upper  man¬ 
dible  much  fhorter  than  the  lower,  which  is  truncated  at  the  end  ; 
the  noftrils  are  linear  and  pervious,  the  tail  is  a  little  forked,  and 
the  birds  of  this  genus  have  a  fmall  back  toe.  Linnaeus  enume¬ 
rates  two  fpecies  ;  one  of  which  i3  blackilh  above,  and  below  white, 
with  it’s  bill  red  at  the  bafe  ;  and  the  other  yellow,  with  a  black 
bill,  which  Brilfon  reckons  a  variety  of  the  former.  They  are  both 
inhabitants  of  America. 

The  name  rynchops  is  derived  from  pir/x°c*  a  bill,  and  kotcIuv,  to 
cut,  becaufe  the  upper  mandible  is  as  if  it  were  cut. 

RYTHMUS,  (from  f uQ/m;,  meafure,)  a  term  ufed  by  muficians 
with  refpedt  to  time  in  muiic ;  but  fince  Herophilus  applied  it  to  the 
pulfe,  it  is  ufed  to  exprefs  the  time,  motion,  or  modulation  of  the 
pulfe. 
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S  The  18th  letter,  and  14th  confonant  of  our  alphabet; 

the  found  of  which  varies,  being  ftrong  in  fome  words, 

.  as  this ,  thus.  See.  and  foft  in  words  which  have  a  final  e, 
as  mufe,  zuife,  &c.  It  is  generally  doubled  at  the  end  of 
^  words,  whereby  they  become  hard  and  harfli,  as  \nkifs, 

'  Infs,  Sic.  In  fome  words  it  is  filent,  as  ifie ,,  ijland,  vif- 
count,  Si c.  In  writing  or  printing,  the  long  charadter f,  is  ufed  at 
the  beginning  and  middle  of  words,  but  the  fhort  s,  at  the  end.  In 
abbreviations,  S  Hands  for  focietas,  or  foetus;  as  R.  S.  S.  for  Regies 
Societatis  Sociits,  i.  e.  fellow  of  the  Royal  Society.  In  medicinal  pre- 
feriptions,  S.  A.  fignifies  fecundum  artem,  i.  e.  according  to  the  rules 
of  art;  and  in  the  notes  of  the  ancients,  S.  Hands  for  fextus,fervius , 
or  fan  Etas;  S.  S.  fariEliffimus  ;  S.  P.  for  fpurius;  S.  C.  for  fenutus  con- 
fuitum }  S.  D.  for  falutem  dicit ;  S.  P.  D.  for  falutem  plurimam  dicit ; 
S.  P.  Q.  R.  for  fenatus  populufque  Romanus ;  S.  S.  S.  for  Jiratum  fuper 
Jiratum ;  i.  e.  one  layer  above  another  alternately;  S.  V.  B.  E- 
E.Q.  V.  for  f  vales,  bene  eft,  ego  quoque  valeo,  a  form  ufed  in  Cice¬ 
ro’s  time,  in  the  beginning  of  letters.  S.  or  St.  in  Englifli,  Hands 
for  faint .  Upon  the  French  coins,  S.  diflinguifhed  thofe  that  were 
firuck  at  Rheims. 

SAB/FANS,  in  church  hifiory,  a  fet  of  idolaters,  much  more 
ancient  than  the  Jewifh  law.  The  Sabaans  began  with  worfiiipping 
the  heavenly  bodies,  which  they  imagined  were  animated  with  in¬ 
ferior  deities.  In  the  confecration  of  their  images,  they  ufed  many 
incantations  to  draw  down  into  them,  from  the  Hars,  thofe  intelli¬ 
gences,  for  which  they  eredted  them,  whofe  power  and  influence, 
they  held,  afterwards  dwelt  in  them. 

SABBATH,  or  the  day  of  rcH,  a  folemn  feflival  of  the  Jews,  on 
the  feventh  day  of  the  week,  or  Saturday,  beginning  from  fun-fet 
on  Friday,  to  fun-fet  on  Saturday.  The  obfervation  of  the  fabbath 
began  with  the  world ;  for  God,  having  employed  fix  days  in  it’s 
creation,  appointed  the  feventh  as  a  day  of  refl,  to  be  obferved  by 
man,  in  commemoration  of  that  great  event.  As  the  feventh  day 
was  a  day  of  refl  to  the  people,  fo  was  the  feventh  year  to  the  land ; 
it  being  unlawful  in  this  year  to  plow  or  fo  w,  and  whatever  the  earth 
produced,  belonged  to  the  poor:  this  was  called  the  fabbatical year. 

SABBATARIANS,  a  feft  of  baptifls,  fo  called,  from  their  ob-  * 
ferving  the  feventh  day  of  the  week,  as  a  day  fet  apart  for  the  wor- 
Ihip  of  God:  they  attempt  to  juflify  this  praftice  by  alleging,  that 
the  Jewifh  fabbath  was  never  abrogated  in  the  New  Tefiament ;  and 
that  where  God  has  given  a  command,  it  is  our  duty  to  obferve  it, 
till  he  has  abrogated  or  altered  it  by  a  new  command.  See  Sunday. 

SABELL1ANS,  a  fedl  of  Chriflians  of  the  third  century,  that 
embraced  the  opinions  ofSabellius,  a  philofopher  of  Egypt,  who 
openly  taught  that  there  is  but  one  perfon  in  the  Godhead. 

The  Sabelllans  maintained,  that  the  Word  and  the  Holy  Spirit 
are  only  virtues,  and  held,  that  he  who  is  in  heaven  is  the  father  of 
all  things,  defeended  into  the  virgin,  became  a  child,  and  was  born 
of  her  as  a  fon;  and  that  having  accomplifhed  the  myflery  of  our 
falvation,  he  diffufed  himfelf  on  the  apoflles  in  tongues  of  fire,  and 
was  then  denominated  the  holy  Ghofl.  The  Word,  they  taught, 
was  darted,  like  a  divine  ray,  to  accomplifh  the  work  of  redemp¬ 
tion;  and  that,  being  re-afeended  to  heaven,  the  influences  of  the 
Father  were  communicated  after  a  like  manner  to  the  apoflles. 

SABLE,  in  zoology,  is  a  creature  of  the  weafel  kind,  in  fize 
equal  to  that  of  the  Martha,  whofe  form  it  much  refembles.  It 
has  long  whifkers,  roundifli  ears,  large  feet,  W'hite  claws,  long  and 
bufhv  tail,  the  colour  of  the  hair  being  black  at  the  tips  and  cine¬ 
reous  at  the  bottom,  chin  cinereous,  fometimes  white,  yellow  or 
fpotted,  the  edges  of  the  ears  yellowifh;  the  hair  has  fometimes  a 
tawny  cafl;  and  fometimes  a  fnowy  whitenefs;  for  the  colour  va¬ 
ries.  The  blacked:  fables  are  the  befl. 

Sable,  in  heraldry,  denotes  the  colour  black,  in  coats  of  arms 
belonging  to  a  gentlemen ;  but  in  thofe  of  noblemen  it  is  called  a  dia¬ 
mond;  and  in  thofe  of  fovereign  princes,  faturn.  It  isexpreffed  in  en¬ 
graving  by  perpendicularand  horizontal  notches  crofiingone  another. 

SABRE,  a  kind  of  fvvord  or  feymetar,  with  a  very  broad  and 
heavy  blade,  thick  at  the  back,  and  a  little  falcated  or  crooked  to¬ 
wards  the  point;  it  is  the  ordinary  weapon  worn  by  the  Turks,  who 
are  faid  to  be  very  expert  in  the  ufe  of  it. 

SACCADE,  in  the  manege,  is  a  jerk  more  or  lefs  violent,  given 
by  the  horfeman  to  the  horfe,  in  pulling  or  twitching  the  reins  of 
the  bridle  all  on  Hidden,  and  with  one  pull,  and  that  when  a  horfe 
lies  heavy  upon  the  hand,  or  obflinately  arms  himfelf. 

SACCHARUM  Saturni,  fugar  of  lead,  is  thus  ordered  to  be 
made  in  the  London  Difpenfatory :  boil  cerus  with  diflilled  vinegar, 
until  the  vinegar  becomes  fufficiently  fweet;  then  filter  the  vinegar 
through  paper,  and  after  due  evaporation  fet  it  to  cryflallizc.  It’s 
internal  ufe  is  dangerous,  and  has  proved  fometimes  fatal. 

SACCULUS,  in  anatomy,  a  diminutive  of  face  us:  it  fignifies  a 
little  bag;  as,  x.  The  facculus  lachrymalis,  which  is  a  little  bag,  into 
which  the  puntia  lachrymalia  of  the  eye  open.  2.  "The  facculus  cor¬ 
dis,  or  pericardium.  3.  The  facculus  chyliferus,  the  beginning  of  the 
thoracic  dudt,  more  ufually  called  rcceptaculum  chyli.  4-  Saccuii 
adipofi,  or  the  adipofe  cells.  See  the  article  Eye,  &c. 

SACERDOTAL,  fomething  belonging  to  the  prieflhood. 

SACK  of  wool,  a  quantity  of’ wool,  containing  jufl  twenty-two 
Hones,  and  every  Hone  fourteen  pounds.  In  Scotland,  a  fuck  is 
twenty-four  Hones,  each  Hone  containing  fixteen  pounds.  Sack  of 
cotton-wool,  a  quantity  from  one  hundred  and  an  halt  to  four  hundred 
weight.  Sacks  of  earth,  in  fortification,  are  canvas  bags  filled  with 
earth.  They  are  ufed  in  making  retrenchments  in  hafle,  to  place 
on  parapets,  or  the  head  of  the  breaches,  Sic.  or  to  repair  them 
when  beaten  down. 
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SACRAMENT,  facr amentum,  fignifies,  in  general,  a  firm  of  d 
ing  acred  and  holy;  and  is  defined  to  be  an  outward  and  vilible 
gn,  of,  a  <P'ntual  grace.  Thus  there  are  two  objeds  in  a  facra- 

offoirhhe  T  tHt  °bjC<?  r f  thC  fe"fCS;  3nd  the  °'hcr»  the  objc& 

intv  ,  °™e  ^ave  chofen  to  define  facraments  to  be  ordinances 
inflituted  by  Chnfl,  to  be  ufed  by  all  Chriflians  as  feals  of  the  co- 

a  0  8IfC  ?  ’  j-r  aS  tokcns  °* their  accepting  the  gofpel  covenant, 
as  well  as  of  the  divine  acceptance. 

ch!;rftT  °nly  °J  two  Snrantents,  baptifm  and  the  eu- 
cnaryr,  or  Lord  s  lupper ;  but  the  Roman  catholics  own  feven,  viz. 
baptifm,  confirmation,  the  eucharifl,  penance,  extreme  undtion,  or¬ 
dination,  and  marriage. 

f,^£f!ErD’  /0m.et1hlng  %!  or  that  »  Solemnly  offered  and  con- 
lecrated  to  Cod,  with  benedidtions,  undtions,  Sec. 

rJ^?nRJFJCE>  a  fotmn  adl  of  religious  worfhip,  which  con- 
?  an T,dt; i,C* coffering  up  fomething  animate  or  inanimate, 
on  an  altar,  by  the  hands  of  the  pneft,  either  as  an  expreffion  of 
their  gratitude  to  God  for  fomc  fignal  mercy,  or  to  acknowlege  their 
dependence  on  him,  or  to  conciliate  his  favour.  b 

Noah,  it  is  faid,  facrificed  animals  at  his  coming  out  of  the  ark- 

Httfl^f  fosfllckmfelffaCrifiCed’  °roffered  UP  t0  God,  the  befl  and 

The  principal  facrlfices  among  the  Hebrews  confided  of  bullock?  ’ 
Iheeps,  and  goats;  but  doves  and  turtles  were  accepted  from  thofe 
who  were  not  able  to  bring  the  other ;  thefe  beafls  were  to  be  per- 
fe6t  and  without  blermfb  being  typical  of  Jefus  Chrifl,  who,  in 
the  fulnefs  of  time,  offered  lumfelf  up  to  God,  through  the  eternal 
bpiritj  as  the  one  great  and  fufficien tfacrifice  for  the  fins  of  mankind. 
1  he  rites  of  faenheing  were  various,  all  of  which  are  very  minutely 
defcribed  in  the  book  of  Mofes.  ;  } 


The  Greeks,  Romans,  and  other  heathens,  bad  alto  their  facri- 
fees,  attended  with  a  great  variety  of  ceremonies,  for  appealing  the 
anger  of  the  gods,  or  obtaining  fome  favour  from  them. 

SAC R I  LEGE,  facrilegium,  the  crime  of  profaning  facred  things 
or  things  devoted  to  God;  or  of  alienating  to  laymen,  or  common 
purpofes,  what  was  given  to  religious  perfons,  and  pious  ufes 

Church  robbery,  or  a  taking  of  things  out  of  a  holy  place,'  is  fa- 
crtlege;  as  where  a  perfon  Heals  any  vcffels,  ornaments,  or  goods  of 
the  church:  and  it  is  faid  to  be  a  robbery  of  God,  at  leafl  of  what 
was  dedicated  to  his  fervice. 

SACRO-LUMBARIS,  or  facro-lumbus,  in  anatomy,  a^mufcle 
that  arifes  flefhy  from  the  fuperior  part  of  the  os  facrum ;  the  pofle- 
rior  part  of  the  ileum,  and  from  all  the  fpines  and  rranfverfe  pro¬ 
cess  of  the  vertebra;  of  the  loins ;  it  gives  a  fmall  tendon  to  the 
poflerior  part  of  each  rib  near  it’s  root,  wherfe  a  fmall  bundle  of 
flefhy  fibres  arifes  and  unites  with  each  afeending  tendon,  to  the 
third,  fourth,  fifth,  and  fixth  vertebrae  of  the  ndek.  See  Plate  148 
fig.  6,  n.  30,  30,  fig.  7,  n.  16,  16.  It  lies  between  the  fpine  and 
poflerior  part  of  all  the  ribs,  and  along  the  back  of  the  regio  lum- 
baris,  all  the  way  to  the  os  facrum. 

SADDLE,  is  a  feat  upon  a  horfe ’s  back,  contrived  for  the  con- 
veniency  of  the  rider. 

A  lountingfiaddle  is  compofed  of  two  bows,  two  bands,  fore-bolflers 
pannels,  and/a^M?-flraps:  and  thegreat/aM?has,  befide  thefc  parts* 
corks,  hind-bolflers,  and  a  trouflequin.  Fhe  pommel  is  common 
to  both.  A  horfeman  that  would  fit  a  horfe  well,  ought  always  to 
fit  on  his  twill,  and  never  on  his  buttocks,  which  ought  never  to 
touch  the/addle;  and  whatever  diforder  the  horfe  commits,  he  ought 
never  to  move  above  the  faddle.  ° 

The  feveral  forts  off  addles  at  prefent  are:  1.  The  running  [addle, 
which  is  a  fmall  one  with  round  fkirts.  2.  The  Burforcl  faddle, 
which  hath  the  feat  and  the  fkirts  both  plain.  3.  The pud-fiddle,  of 
which  there  are  two  forts,  fome  made  with  burs  before  the  feat,  and 
others  with  bolflers  under  the  thighs.  3.  A  French  pad  faddle,  of 
which  the  burs  come  wholly  round  the  leaf.  5.  The  porlmanteau- 
faddle,  that  has  a  cantle  behind  the  feat,  to  keep  the  portmanteau  or 
other  carriage,  off  the  back  of  the  rider,  6.  A  war-faddle,  which 
has  a  candle  and  a  bolder  behind  and  before;  alfo  a  fair  bolder. 
7.  The  pack  faddle.  Their  parts  are  defcribed  under  the  refpedfive 
heads. 

Saddle  -galled.  When  a  horfe’s  back  is  hurt  or  fretted  with  the 
faddle,  it  is  to  be  cured  by  bathing  the  part  with  urine,  or  warm 
wine:  when  the  fore  is  large,  they  bathe  it  with  aqua  fecunda,- 
brewing  over  it  the  powder  of  old  ropes  or  flax,  and  confuming  the 
proud  flefh  with  vitriol,  or  colcothar. 

Good  horfes  are  often  fubjedf  to  gall  upon  their  backs.  The  befl 
method  of  prevention  is,  to  take  a  hind’s  fkin,  well  furnifned  with 
hair,  and  fit  it  neatly  beneath  the  pannel  of  the  faddle ,  fo  that  the 
hairy  fide  may  be  next  the  horfe  ;  this  does  not  harden  by  fvveat, 
but  keeps  the  horfe  from  galling.  This  is  alfo  a  method  that  fliould 
never  be  omitted  with  horfes  that  are  newly  cured  of  fuch  a  hurt,  as 
it  will  prevent  their  falling  into  it  again. 

Saddle,  in  the  fea-language,  a  fmall  cleat  or  wooden-block, 
hollowed  on  the  upper  and  lower  fide,  and  nailed  on  the  lower  yard¬ 
arms,  to  retain  the  fludding-fail  booms  in  a  firm  and  Heady  pofition, 

Sadler’s  JVells,  a  well  known  place  of  entertainment  in  the 
neighbourhood  of  London.  It  was  thus  named  from  Mr.  Sadler,- 
wh<>  credted  a  mufic  houfe  near  the  fpot,  which  was  much  fre- 
qneuved  before  the  Reformation,  on  account  of  the  famous  well,  to 
the  waters  of  which  many  extraordinary  cures  were  aferibed,  and 
which  was  therefore  deemed  facred,  and  called  holy-well.  After 
Mr.  Sadler’s  dcceafe,  one  Francis  Forcer,  a  mufician,  became  oc¬ 
cupier  of  the  wells  and  mufic  houfe.  His  fon  fucceeded  him,  and 
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firft  exhibited  in  this  place  the  diverfions  of  rope-dancing,  tumb¬ 
ling,  &c. 

SADDUCEES,  in  Jewifli  antiquity,  a  famous  fe£t  among  the 
ancient  Jews,  fo  called  from  their  founder  Sadoc  Antigonus  of 
Socho,  preiident  of  the  fanhedrim  at  Jerufalem,  and  teacher  of  the 
law  in  the  principal  divinity-fchool  of  that  city.  They  taught  that 
there  was  no  refurredtion,  nor  future  ftate:  they  alfo  denied  the  ex¬ 
igence  of  angels  orfpirits,  and  rejedted  all  the  books  of  the  Old 
Teftament,  except  the  Pentateuch. 

SAFE-Conduct,  a  fecurity  given  by  the  king  under  the  great 
feal  to  a  foreigner,  for  his  fafe  coming  into  and  palling  out  of  the 
kingdom. 

SAFFRON,  crocus,  in  botany,  &c.  a  genus  of  the  triandria  mono- 
gynia  clafs.  It  hath  a  fpatha  or  (heath  of  one  leaf ;  theflowerhath 
one  petal,  which  is  deeply  cut  into  lix  oblong  equal  fegments  ;  and 
three  (lamina,  which  are  fhorter  than  the  petal, terminated  by  arrow- 
pointed  fummits ;  the  roundifh  germen  is  lituated  at  the  bottom  of 
the  tube,  fupportinga  (lender  llyle,  crowned  by  three  twilled  ftig- 
mas  which  are  fawed  ;  the  germen  afterwards  becomes  a  roundilh 
fruit  with  three  cells,  filled  with  roundilh  feeds.  See  Crocus. 

Saffron  is  cultivated  in  different  parts  of  the  world:  that  produced 
in  England  is  greatly  fuperior  to  the  forts  brought  from  abroad,  and 
may  be  diftinguiffied  from  them  by  it’s  blades  being  broader.  It 
fhould  be  cholen  frefh,  not  above  a  year  old,  in  dole  cakes,  neither 
dry  nor  yet  very  moill,  tough  and  firm  in  tearing,  of  a  high  fiery 
Colour,  and  of  the  fame  colour  within  as  on  the  outfidc. 

Saffron  is  a  very  elegant  and  ufeful  aromatic;  of  a  ftrong,  pene¬ 
trating,  diffuftve  fmell,  and  a  warm,  pungent,  bitterilh  tafte.  It  is 
fuppoled  to  have  a  confiderable  degree  of  anodyne  power,  depending 
on  it’s  fubtile  odorous  principle ;  to  be  more  cordial  and  more  exhila¬ 
rating  than  almoft  any  of  the  other  aromatics,  fo  as,  when  taken  too 
freely,  to  occafion  even  immoderate  mirth;  to  be  particularly  fer- 
viceable  in  diforders  of  the  bread,  in  female  obftrudtions,  and  hylteric 
deprefiions.  It  tinges  the  urine  of  a  high  colour.  The  dofe  is  com¬ 
monly  from  two  or  three  grains  to  ten  or  twelve:  Geoffroy  lays  it 
may  be  extended  with  fafety  to  a  fcruple  and  more. 

Saffron  gives  out  the  whole  of  it’s  virtue  and  colour  to  rectified  fpi- 
rit,  proof  fpirit,  wine,  vinegar,  and  water;  about  three  parts  infour 
of  the  faffron  are  taken  up  by  each  of  thefe  menllrua;  and  the  matter 
which  remains  undifiblved  is  inodorous,  inlipid,  and  of  a  pale  clay 
colour.  1  he  officinal  tindtures  are  made  with  lack  or  French 
brandy,  in  the  proportion  of  an  ounce  to  a  pint;  by  dilfolving  in  the 
vinous  tindture  a  proper  quantity  of  fine  fugar,  twenty-five  ounces 
to  a  pint,  an  elegant  cordial  fyrup  is  obtained.  Ti natures  drawn 
with  vinegar,  or  other  liquors  fenfibly  acid,  foon  lofe  of  their  rich 
colour  in  keeping:  t lie  colour  of  the  vinous  tindlures  alfo  fades  a 
little,  and  a  part  of  the  dilfolved  faffron  is  apt  to  be  in  time  thrown 
off:  thofc  made  in  proof  fpirit,  and  in  rectified  fpirit,  particularly 
the  latter,  may  be  kept  in  perfection  for  years. 

Syrup  of  faffron  is  thus  prepared:  take  of  fine  faffron,  an  ounce; 
cut  it  lmall,  and  put  it  into  a  pint  of  mountain  wine  to  infule;  let 
it  (land  three  days  without  heat;  then,  (training  oft' the  wine,  filtre 
it,  to  render  it  perfectly  clear,  and  add  to  it  25  ounces  of  double  re¬ 
fined  fugar ;  melt  the  fugar  over  a  gentle  fire,  and  fet  it  by  for  ufe. 

1  incture  of  faffron  is  made  by  pouring  hot  w'ater  on  the  bell 
Engiilh  Jaffron  in  a  veffel,  placed  for  forne  time  in  a  heat  almoft 
equal  to  that  of  boiling  water,  and,  filtered  through  a  linen  cloth, 
is  ufed  as  a  yellow  walh  with  water  colour;  this  tindture  is  a  fine 
warm  yellow,  and,  when  very  ftrong,  makes  a  very  proper  fhade  for 
the  gamboge  or  other  light  yellows  that  are  bright ;  and  it  will  (land 
as  well  as  any  of  the  vegetable  tindlures. 

SAGAC1IY,  in  ethics,  a  readinefs,  promptitude,  or  acutenefs 
of  thought  or  invention  ;  quicknefs  of  lcent,  apprehenfion. 

The  tollow'ing  is  a  remarkable  inftance  of  the  fagacity  of  rats.  A 
gentleman  of  Amfterdam,  who  took  great  delight  in  fowls,  had  a 
hen  who  ufed  to  lay  fucceffively  a  number  of  eggs ;  but  after  fome 
time,  perceiving  that  though  ffie  went  regularly  to  her  nelt,  and 
after  returning  from  it  made  a  cackling,  as  hens  do  after  laying,  yet 
for  a  long  time  no  egg  was  to  be  feen,  nor  even  any  part  of  them. 

I  his  circumftance  determined  him  to  watch  the  place  narrowly  to 
find  out  the  caufe;  which  he  h^d  not  long  done,  before  he  perceived 
three  rats  come  to  the  place,  one  of  which  laid  itfelf  on  it’s  back, 
while  the  other  two  rolled  the  egg  on  it’s  belly,  which  the  rat 
clafped  in  his  paws:  immediately  after  which,  the  other  two  com¬ 
panions  took  tne  rat  which  had  the  egg  gently  by  the  tail,  and  drew 
it  off; ^foon  after  which  it  was  feen  no  more. 

SAGAPENUM,  in  pharmacy,  &c.  the  concrete  gummy-refinous 
juice  of  an  oriental  plant.  It  has  a  ftrong  difagreeable  fmell,  fome- 
what  of  the  leek  kind,  or  like  that  of  a  mixture  of  galbanum  with  a 
little  afiafetida;  and  a  moderately  hot  biting  tafle.  It  is  one  of  the 
ftrongeft  of  the  deobftruent  gums,  and  frequently  preferibed,  either 
by  itlelf,  or  in  conjunction  with  ammoniaeum  or  galbanum,  in 
hylteric  cafes,  uterine  obftruClions,  althmas,  and  other  diforders.  It 
may  be  commod'oufly  taken  in  the  form  of  pills,  from  two  or  three 
grains  to  a  fcruple  or  half  a  dram :  in  doles  of  a  dram,  it  loolens  the 
belly. 

SAGATHEE,  in  commerce,  a  flight  kind  of  woollen  fluff,  ferge, 
or  ratteen,  lometimes  mixed  with  a  little  filk. 

SAGE  falvia,  in  botany,  a  low  fhrubby  plant,  with  fquare  (talks, 
obtufe  wrinkled  dry  leaves  fet  in  pairs,  and  large  bluifin  labiated 
flowers,  in  loofe  fpikes  on  the  tops  of  the  branches:  the  upper  lip 
of  the  flower  is  nipt  at  the  extremity,  the  lower  divided  into  three 
fegments.  It  is  a  native  of  the  fouthern  parts  of  Europe,  common 
in  our  gardens,  and  flowers  in  June. 

I  heie  are  two  fpecies  of  Jage,  namely,  the  common  fage,  and  the 
fmall  Jage,  ox  Jage  of  virtue. 

T  he  common  red  fage  has  always  been  efleemed  as  a  cephalic  and 
fudorific.  An  iniunon  of  it,  made  in  the  manner  of  tea,  has  been 
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long  famous,  as  the  common  drink  of  people  in  fevers.  It  is  at- 
tenuant  and  diuretic:  it  promotes  the  menfes,  and  is  good  in  verti¬ 
goes,  tremors,  palfies,  and  in  catarrhs.  The  virtues  and  ufes  of  the 
fage  of  virtue  are  the  fame  with  the  other.  The  fchool  of  Salernum 
recommends  fage  as  a  remedy  in  all  difeafes:  hence  the  verfe. 

Cur  moriatur  homo,  cui  falvia  crefcit  in  horto? 

“  Why  fhould  a  man  die,  while  he  has  fage  in  his  garderi?” 

SAGENE,  a  Ruffian  meafure' equivalent  to  feven  Englifh  feet. 
Five  hundred  fagenes  make  a  werst. 

SAGGING  to  leeward,  in  lea  language  denotes  the  movement 
by  which  a  (hip  makes  a  confiderable  lee-way,  or  is  driven  far  to 
leeward  of  the  courfe  in  which  fhe  apparently  fails.  It  is  generally 
exprefled  of  heavy-failing  veflels,  as  oppofed  to  keeping  wxll  to 
windward,  or,  in  the  fea-phrafe,  holding  a  good  wind. 

SAGITTAL,  Sagittalis  Sutura,  in  anatomy,  the  fecond 
of  the  genuine  futures  of  the  cranium.  See  Plate  148,  fg.  1.  Ut.f 
fig.  2,  lit.  i. 

It  reaches  the  whole  length  of  the  head ;  and  has  it’s  name  from 
the  Latin,  fagitta,  as  being  ftraif,  like  an  arrow.  Whence  it  is 
alfo  called  redla,  and  fometimes  alfo  rhabdoides. 

SAGO,  a  Ample  brought  from  the  E.  Indies,  of  confiderable  ufe 
in  diet  as  a  reftorative.  Sago  is  a  fort  of  bread  produced  in  the  fol¬ 
lowing  manner,  from  a  tree  called  landan,  growing  in  the  Mulucco’s. 
When  a  tree  is  felled,  they  cleave  it  in  two,  in  the  middle,  and  dig 
out  the  pith,  which  is  eatable  when  it  comes  freffi  out  of  the  tree. 
They  pound  it  in  a  mortar,  till  it  is  reduced  into  a  kind  of  powder 
fomew'hat  like  meal.  Then  they  put  it  in  a  fearce  made  of  the  bark 
of  the  fame  tree,  placing  it  over  a  ciftern  made  of  it’s  leaves,  and 
pour  water  upon  it,  which  feparates  the  pure  part  of  the  powder 
from  the  woody  fibres  wherewith  the  pith  abounds.  The  flour  thus 
filtrated  they  call  fagu,  which  they  make  into  pafte,  and  bake  it  in 
earthen  furnaces. 

SAICK,  a  Turkifh  veffel,  very  common  in  the  Levant,  for  car¬ 
rying  merchandize.  It  has  fquare  fails  on  the  middle  maft,  without 
either  mizen,  top-gallant,  or  lhrouds:  only  a  mainmalt,  with  a 
main-top-maft,  both  very  high;  with  a  bolt-fprir,  and  a  little 
mizen-malt. 

SAIL -cloth.  For  encouraging  the  manufacture  of fail-cloth,  any 
perfon  may  import  into  this  kingdom  undreffed  flax,  without  paying 
any  duty  for  the  fame,  fo  as  a  due  entry  be  made  thereofat  thecuftom 
houfe,  &c.  And  no  drawback  is  to  be  allowed  on  the  exportation 
of  foreign  fail-cloth,  but  an  allowance  (hall  be  made  of  id.  per  ell 
for  Britifh  fail-cloth  exported,  &c.  4  Geo.  II.  cap.  27.  All  foreign 
Jail-cloth  imported,  for  which  duties  are  granted,  (hall  be  (tamped, 
expreffing  from  whence  imported,  &c.  and  manufacturers  oi  fail- 
cloth,  in  this  kingdom,  are  to  affix  to  every  piece,  by  them  made, 
a  ftamp  containing  their  names  and  places  of  abode,  or  expofing  it 
to  file  lliall  forfeit  10/.  And  if  any  perfons  cut  off  or  obliterate 
fuch  llarnps,  they  incur  a  forfeiture  of  gl.  upon  conviction  before 
one  or  more  juftices,  to  be  levied  by  diltrefs,  &c.  Ships  built  on 
firft  fetting  out  to  fea,  to  have  one  complete  fet  of fails  manufactured 
here,  on  pain  of  gol.  Apd  no  fail-maker  may  work  up  into  fails 
foreign  Jail-cloth  not  ftarnped,  under  20/.  penalty., 

SAILORS,  the  elder  experienced  feamen,  employed  in  working 
or  managing  the  fails,  tackle,  fleering,  &c. 

SAIN  1  ,  fandlus,  a  holy  perfon,  eminent  for  piety  and  virtue. 

The  number  of faints,  allowed  as  fuch  in  the  Romifh  church,  is 
prodigious.  Father  Papebroche  reckons  feventeen  or  eighteen  hun¬ 
dred  to  have  died  on  the  firft  of  June  only;  and  this  writer,  with 
his  alfociates,  have  publilhed  twenty-four  volumes  in  folio,  of  the 
aCts  and  lives  of faints,  for  the  firft  fix  months  of  the  year  only.  F. 
Mobillon  doubts  whether  many  of  the  invoked  faints  are  themfelves 
in  heaven.  Our  Saviour’s  difciples  are  the  chief faints. 

SAIN  TFOIN,  or  Sainfoin,  the  name  given  by  the  French, 
and  continued  by  us  to  a  fpecies  of  plant  frequently  ufed  for  the  food 
of  cattle,  either  frclh  or  dried;  it  is  called  holy  hay,  or  wholefome  hay, 
from  it’s  excellent  nutritive  quality.  The  ftalks  of  the  plant  are 
commonly  about  two  feet  long,  but  they  grow  fometimes  to  five  or 
lix  feet,  and  it  has  tufts  of  red  flowers  of  three,  four,  or  five  inches 
in  length. 

I  his  plant  will  make  forty  times  greater  increafe  in  poor  ground 
than  the  common  turf:  and  this  is  owing  to  it’s  having  a  long  per¬ 
pendicular  root,  of  that  kind  called  tap-roots,  which  finks  to  a 
great  depth  to  attraft  it’s  nouriffiment.  The  length  of  this  root  is 
lcarce  to  be  credited  by  any  but  thofe  who  have  feen  it;  it  is  fre¬ 
quently  drawn  out  of  the  ground  to  the  length  of  twelve  or  fourteen 
feet,  but  it  is  faid  to  be  often  thirty  feet  or  more  in  length. 

Sainfoin  always  fucceeds,  where  it’s  roots  run  deep,  and  the  belt 
crops  of  all  are  produced  upon  lands  where  there  is  no  hard  under-foil 
to  obllruCt  their  palfage.  An  under  foil  of  clay  may  kill  the  plants, 
by  retaining  the  water,  and  chilling  and  rotting  their  roots.  Any 
dry  land  may  be  made  to  produce  this  valuable  and  ufeful  plant, 
though  it  be  ever  fo  poor,  but  the  richeft  and  belt  land  will  produce 
the  belt  crops  of  it.  The  bell  way  of  fowing  it  is  by  drilling,  but 
the  earth  mult  be  very  w'ell  prepared,  and  the  feed  well  ordered,  or 
elfe  very  little  of  it  will  grow.  The  heads  of  thefe  feeds  are  fo  large, 
and  their  necks  fo  weak,  that,  if  they  be  much  more  than  half  an 
inch  deep,  they  are  not  able  to  rife  through  the  incumbent  mould  ; 
and  if  they  are  not  covered,  they  will  be  malted,  as  the  farmers  ex- 
prefs  it ;  that  is,  it  will  fend  out  it’s  root  w'hile  it  lies  above  ground, 
and  be  killed  by  the  air;  and  whether  the  farmer  plants  bad  feed 
that  will  not  grow,  or  good  feed  that  is  buried  or  malted,  the  event 
will  be  the  fame.  The  ground  will  be  underftocked  with  plants. 

A  bulhel  of  feed  to  an  acre  of  land  is  full  twenty  feeds  to  each  fquare 
foot  of  land  ;  but,  as  there  is  fome  difference  in  the  largenefs  of  the 
feeds,  there  is  no  abfolute  certainty  as  to  this  calculation.  The 
w’orlt  fcafons  for  planting  it  are  the  beginning  of  winter,  and  the 
drought  of  fummer;  the  belt  is  the  beginning  of  the  fpring;  and.it 
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is  always  ftrongeft  when  planted  alone,  and  is  not  (own  together 
■with  corn,  as  is  the  practice  of  fome  farmers.  If  barlev,  oats,  or 
anv  other  corn,  Town  woth  the Jaintfoin ,  happen  to  be  lodged  after¬ 
wards,  it  kills  the  voung Jaintfoin.  If  it  be  planted  with  any  other 
c  >rn,  it  is  belt  done  with  drilling  in  the  horfe-hoeing  way ;  in  this 
cafe  it  is  not  much  liable  to  bd  killed  by  the  lodging  of  the  corn,  as 
the  drilled  corn  feldom  falls  at  all,,  and,  when  it  does,  never  falls  fo 
low  as  the  (own  corn. 

SAKLR,  a  fmall  fort  of  cannon,  of  which  there  are  three  fpecies, 
extraordinary,  ordinary,  and  middle  fixed. 

SAL,  fait,  is  a  body  that  is  more  or  lefs  hard,  having  a  remark¬ 
able  tavoury  tafie  ;  is  intirely  foluble  in  water,  and  does  not  preci¬ 
pitate,  unlefs  there  is  more  than  the  water  can  diffolve  ;  or,  as 
Geoffroy  defines  it,  “  It  is  a  folid,  friable,  pellucid,  fapid,  mineral 
body,  foluble  in  water,  fufible  by  fire,  and  concrefcible  into  the 
form  ot  crystals.”  This  definition  agrees  with  fea-falt,  nitre,  vi¬ 
triol,  alum,  borax,  and  Jal  ammoniac.  Salts  are  natural  or  fimple, 
and  artificial  or  compound.  The  fimple  are  the  acid  and  alkaline  ; 
the  compound,  the  neutral,  metallic,  and  earthy;  of  the  acid  kind 
there  are  the  vitriolic,  nitrous,  mutiatic,  vegetable,  animal,  &c.  of 
the  alkaline  there  are  the  fixed,  both  vegetable  and  foflil  ;  and  the 
volatile,  which  la'.!  are  chieflv  from  animal  fubftances  ;  they  are 
very  rarely  found  in  the  mineral  kingdom. 

li  he  Jal  ammoniac  of  th^  moderns  may  be  eafily  prepared  in  the 
following  manner:  take  four  ounces  ot  common  volatile  Jalt  of  ox- 
bone,  iaturate  it  with  ttrong  fpirit  of  fea  fait,  and  evaporate  the  iu- 
perfluous  moifture,  upon  which  there  will  be  found  a  cake  ot  true 
Jal  ammoniac  left  behind. 

Sal  caiharticus  atnarus ,  the  bitter  purging  fait,  commonly  called 
Epsom  Jalt,  is  eompofed  of  the  vitriolic  acid  and  magnelia  ;  diltm- 
guiihabie  from  that  whole  balls  is  an  alkali,  by  foiutions  ot  it  being 
turned  milky,  and  depofiting  their  earth,  on  the  addition  of  any  alka¬ 
line  fait.  For  a  full  dole,  eight  or  ten  drachms  of  this  lait  may  be 
dilfolved  in  a  proper  quantity  of  common  water,  or  tour  or  five 
drachms  in  a  pint  or  quart  of  the  purging  waters ,  to  which  may  be 
added  a  little  tincture  of  cardamom  feeds,  or  fome  other  grateful 
aromatic.  Thefe  liquors,  in  fmaller  dofes,  pafs  further  into  the 
habit,  promote  the  iecretions  in  general,  and  prove  excellent  ape¬ 
rients  in  fundry  chronical  diforders. 

Sal  diureticus ,  a  form  of  medicine,  of  the  nature  of  the  terra 
foliata  tartar  a ,  introduced  into  practice  by  the  late  college  difpenla- 
tory.  It  is  thus  prepared :  Take  ot  any  alkaline  fixed  fait  a  pound, 
boil  it  in  four  or  five  pints  ot  diftilled  vinegar,  in  a  gentle  heat. 
When  the  fermentation  is  over,  pour  on  more  diftilled  vinegar  ; 
and  when  the  fermentation  arifing  from  this  addition  is  over,  pour 
on  (till  more,  and  proceed  thus  till  the  moilture  being  nearly  all  eva¬ 
porated,  frelh  vinegar  being  added  will  excite  no  more  fermenta¬ 
tion  :  this  generally  happens  when  about  ten  quarts  have  been 
ufed  ;  then  evaporate  to  a  drynefs  ;  the  lalt  will  be  impure,  arid 
mull  be  melted  for  a  fmall  time,  with  a  gentle  heat,  afterwards 
dilfolved  in  water,  and  filtered  ;  if  the  melting  has  been  righly  per¬ 
formed,  the  {trained  liquor  will  be  as  pellucid  as  water ;  then  evapo¬ 
rate  this  in  a  gentle  heat  to  a  drynefs,  and  you  will  have  a  very  white 
fait,  foluble  either  in  water  or  fpirit  ot  w  ine.  T  his,  as  well  as  the 
regenerated  tartar,  are  given  in  dofes  of  ten  or  twenty  grains,  as 
mild  aperients  ;  and  to  a  dram  or  two  as  purgatives  and  diuretics. 

Sal  martis,  fait  of  iron,  a  chemical  preparation,  made  as  follows  : 
mix  together  a  quart  of  water  and  eight  ounces  of  oil  ol  vitriol ;  pour 
the  oil  of  vitriol  in  by  a  little  at  a  time ;  and  having  put  this  mixture 
into  a  glafs  veffel,  add  to  it  filings  of  iron,  four  ounces.  When 
the  ebullition  is  over,  evaporate  the  liquor  to  a  pellicle,  and  let  it 
to  fhoot  ;  there  will  be  found  a  green  vitriol  or  fait  in  fair  cryltals, 
which  dry  for  ufe. 

This  fait  is  one  of  the  moft  powerful  preparations  of  iron  ;  it 
opens  obftrudtions  of  all  kinds,  and  (Lengthens  the  vifeera  ;  it  is 
an  excellent  medicine  in  cachexies,  obltrudlions  of  the  fpleen  and 
liver,  and  in  lupprefilons  of  the  menles ;  it  is  alfo  found  good  againtt 

worms.  ...  . 

The  heft  manner  of  giving  it  is  in  fclution,  halt  an  ounce  in  a 
quart  of  water,  four  ounces  of  which  are  a  dofe ;  and  it  drank  in 
the  manner  of  the  natural  chalybeate  waters,  it  will  be  found  to  ex¬ 
ceed  molt  of  them  in  it’s  good  effedts.  . 

Sal  mirabile,  or  Glauber  s  fall ,  is  eompofed  of  the  vitriolic,  acid 
of  the  mineral  alkali  natron.  It  is  ufually  prepared  by  adding  to 
fea  fait  equal  or  halt  it’s  weight  of  oil  of  vitriol,  diluted  with  water, 
di  (tilling  off  the  marine  acid,  and  diflolving  and  cry  ftal  fixing  therein 
duum.  Glaubers  Jalt  may  alfo  be  obtained  from  borax,  by  mixing 
oil  of  vitriol  with  it.  Mix  four  ounces  of  borax  with  one  ounce 
and  one  drachm  of  oil  of  vitriol ;  upon  fublimation,  this  gives  the 
fal  fedativum  of  Homberg,  and  the  reliduum,  expofed  to  a  ltrong 

fire,  affords  Glauber's  fait.  .  ,  ,  -  f ,  , 

It’s  mcdicihal  qualities  are  nearly  the  fame  with  thole  ot  the  Jal 
catharticus  umarus,  which  frequently  fupplies  it  s  place  in  the  ftiops. 

Sal  vegetables,  is  obtained  by  diffolving  vegetable  alkali  in  boil- 
imT  water,  in  the  proportion  of  a  pound  to  a  gallon,  and  lhen Ju¬ 
dina  refined  tartar,  till  a  frefh  addition  occafions  no  farther  efter: 
velcence  ;  the  liquor  is  then  filtered  while  hot,  and  either  cryftal- 
lixed  or  evaporated  to  drynefs. 

Sal  volatile  oleofum  is  the  name  of  an  aromatic  volatile  liquor ;  it 
is  made  thus:  to  an  ounce  of  volatile  fait  of  fal  ammoniac,  dil- 
tilled  with  fait  of  tartar,  and  dulcified  with  fpirit  of  wine,  put  a 
drachm  and  half  of  fome  aromatic  oil,  or  effence,  drawn  from  fome 
generous  aromatic  vegetable  ;  as  cinnabar,  cloves,  rofmary,  baum, 
Ice.  and  when  the  fpirit  and  oil  are  well  ftirred  and  incorporated 
together,  draw  oft’the  volatile  fait  and  fpirit  in  a  cucurbit.  bone, 
inttead  of  this,  mix  all  the  ingredients  together  at  firit ;  vix.  the  lal 
ammoniac,  fal  tartari,  fpirit  of  wine,  &c. 

SALAMAN DLR,falamandra,  in  xooiogy,  a  name  given  by  au- 
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j  thors  to  feveral  fpecies  of  the  lizard  kind ;  but  the  principal  are  two, 
t  zjalamandr ^aquatica,  the  water-newt,  and  thcJultwunjdrcitQv\  c(\fis» 

1  he  falamandr a  aquatica  is  the  two- edged -tail  lizard,  with  four 
toes  on  the  anterior,  and  five  on  the  hinder  feet.  It  grows  to  about 
lour  inches  in  length,  and  to  the  thicknefs  of  a  man’s  finger:  the 
b.ick  isofa deep Ihining brown  ;  thebellyofabrightand  glofly yellow. 

1  he  land  falamander  is  a  fpecies  of  lizard,  the  tail  of  which  is 
fiiort,  and  it’s  colour  ot  a  fine  black,  marked  with  red  fpots  of  a 
blight  and  Ihining  glofly  appearance. 

SALARY  , falarium,  a  recompence  made  to  a  perfon  for  his  pains 
or  indultry  about  another  perfon’s  bulinefs,  as  in  the  cafe  of  officers, 
&c.  And  it  is  generally  taken  for  any  wages,  ltipend,  or  allowance. 

SALE,  in  general,  fignifiesthe  transferring  the  property  of  goods 
from  one  to  another,  upon  fome  valuable  conlideration,  as  when  in 
a  bargainone  agrees  to  give  another  a  certain  fum  of  money  tor  Inch 
goods,  and  thereupon  gives  the  feller  earnelt,  which  he  accepts  ; 
this  is  a  perfect  fale,  and  ffiail  bind  the  buyer  and  feller. 

SaLEP,  in  the  materia  medica,  the  root  of  a  fpecies  of  orchis. 

.  Salep  fhould  be  chofcn  clean,  firm,  and  hard  ;  it  is  very  little  liable 
either  to  decay  or  fophiltication.  The  people  of  the  E.  Indies  look 
upo nfalep  to  be  one  of  the  greateft  refloratives  and  provocatives  to 
venery  in  the  whole  vegetable  world.  Th efalep  differs  very  little 
from  the  common  orchis  in  virtue.  Its  appearance  isowing  to  the 
manner  of  preparing  it,  and  consequently  this  may  be  done  from  the 
roots  of  orchis  of  our  own  growth.  1  o  prepase  thefe  in  imitation  of 
Jedep,  Mr.  Geoffroy  chole  the  largeff,  fairelt,  and  plumped  roots  he 
could  find:  thefe  he  nicely  lkinned  ;  then  throwing  them  into  cold 
water  he  1  fit  red  them  to  macerate  there  for  lorne  time;  after  this 
he  lightly  boiled  them,  and  then  taking  them  out  of  the  water  and 
draining  them,  he  had  them  Itrung  upon  threads  to  be  dried  in  a 
warm  dry  air  ;  when  the  roots  were  thoroughly  dried  they  were 
very  tranfparent,  and  refembied  pieces  of  tragacanth,  and  continued 
dry  and  hard.  1  he  roots  thus  prepared  may  be  reduced  to  powder, 
which  will  diffolve  away  in  boiling  water,  and  a  lcruple  ot  it  will 
make,  a  balon  full  ot  jelly,  in  the  manner  of  the  Turkiih_/b/(^>.  This 
jelly  is  an  admirable  medicine  in  all  cafes  in  which  Jaap  is  pre- 
Icribed  ;  and  the  powder  may  be  given  with  great  fuccefs  in  alies- 
milk  tor  difeafes  of  the  brealt.  The Jalep  which  we  receive  from 
Turkey  is  always  a  tranfparent  root,  ot  a  whitilh  or  reddifh  colour, 
according  to  ii’s  different  age,  and  is  chiefly  recommended  in  con- 
fumptions,  bilious  dyfenteries,  and  diforders  of  the  breaft  proceed¬ 
ing  trorn  an  acrimony  of  the  juices. 

SAL1ANT  in  fortification,  denotes  projecting.  There  are  two 
kinds  ot  angles,  the  one Juliant,  which  are  thole  that  prefem  their 
points  outwards  ;  the  other  re-entering,  which  have  their  points 
inwards. 

SALIENT  in  heraldry,  is  applied  to  a  lion,  or  other  bealt,  when 
it’s  tore-legs  are  raifed  in  a  leaping  polture. 

SALIC,  or  Salique-law,  kxfalica,  an  ancient  and  fundamen¬ 
tal  law  ot  the  kingdom  of  France,  ufually  fuppoied  to  have  been 
made  by  Pnaramoud,  or  at  leal!  by  Ctovis,  in  virtue  whereof  males 
are  onlv  to  inherit. 

SAL!  VA,  [pit tie,  a  thin  pellucid  humour,  feparated  from  the 
arterial  blood,  by  the  glands  about  the  mouth  and  tauces,  and  con¬ 
veyed,  by  proper  falivai  dufts,  into  the  mouth,  for  ieveral  ufes.  It 
confilts  of  a  great  deal  of  water  or  phiegm,  and  volatile  lalt,  and 
lome  add  a  lulphureous  fpirit ;  and  is  void  both  of  talte  and  [mell : 
it’s  ufes  are  very  great ;  it  moiftens  the  throat,  preferves  it  from  the 
injuries  of  the  air,  and  facilitates  fpeech.  Being  mixed  with  ali¬ 
ment,  it  renders  (wallowing  eafy,  and  affilts  digeftton  by  it’s  aque¬ 
ous,  faline,  and  oily  parts. 

SALI VAL,  an  epithet  applied  to  the  glands  and  dudts  which 
fuppiy  and  fecrete  the  faliva  Thefe  dudts  are  all  double  ;  there 
being  one  of  each  kind  on  either  fide. 

SALIVATION,  in  medicine,  a  promoting  of  the  flux  of  faliva, 
by  means  of  medicines,  moftly  by  mercury.  The  chief  ule  of fali- 
vation  is  in  difeafes  belonging  to  the  glands,  and  the  membrana  ad i— 
pofa,  and  principally  in  the  cure  of  the  venereal  difeafe,  though  it  is 
fometimes  alfo  ufed  in  epidemic  difeafes,  cutaneous  difeales,  &c. 
whofe  criles  tend  that  way.  See  the  articles  Pox,&c. 

A  falivation  is  excited,  according  to  Boerhaave,  1.  By  waffling 
the  mouth  with  certain  liquors.  2.  By  the  flow  and  protradtea  maf- 
tieation  of  fome  vilcid  matter,  fuch  as  maltich,  w'ax,  and  myrrh, 
elpeeially  if  acrid  fubftances  are  mixed  with  thefe,  fuch  as  pelli Cory 
of  Spain,  pyrethrum,  ginger,  and  pepper.  3.  By  drawing  into  the 
mouth  acrid  and  irritating  vapours,  fuch  as  thofe  ot  tobacco,  fage, 
rofmary,  marjoram,  thyme,  and  mother  of  thyme.  4.  A  falivation 
is  excellently  excited  by  the  adtion  of  fuch  medicines  as  produce  a 
gentle  but  long  continued  naufea,  fuch  as  antimony  neither  intirely 
fixed  nor  totally  emetic,  taken  with  a  fmall  quantity  of  common  vi¬ 
triol.  5.  by  luch  fubftances  as  totally  diffolve  al(  the  parts  of  the 
blood,  convert  it  into  lymph,  and  render  it  fit  for  a  difeharge  by 
way  ot  faliva  ;  luch  as  crude  quickfilver,  cinnabar,  a  Solution  of 
quiekfilver  in  aqua-fortis,  white  precipitate,  red  precipitate,  furbith 
mineral,  and  fublimate  mercury  diflolved :  the  adtion  of  thole  me¬ 
dicines  is  promoted  by  warm  fomentations  applied  to  the  head,  neck, 
and  face.  An  exceftive falivation  is  lelieiied  or  (topped,  1.  By  a 
large  and  continual  ufe  of  mild  and  tepiddnnks, luch  as  decodtions 
of  mallows  and  liquorice  in  milk  and  water.  2.  By  allaying  the 
impetus  ot  the  humours,  by  means  of  mild,  oleous,  and  anodyne 
emulfions,  with  a  proper  addition  of  diacodium  or  opium.  And,  3. 
By  making  a  revulfion  of  the  humours  to  other  parts,  efpecially 
that  by  ltcol.  But  great  caution  isneceflary,  left  the  impetus  of  the 
moved  matter,  w  hich,  in  this  cafe  is  always  acrid,  fhould  rufli  to 

other  parts,  and  produce  a  greater  danger.  .  . 

The  regular,  fafelt,  and  moft  commodious  method  0 X falivation  is, 
by  mercurius  dulcis  fix  times  fublimed,  given  inwardly  in  the  milder 
pox,  &c.  or  by  mercurial  undtion,  when  the  difeale  is  got  into  the 
r  '  bones. 
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bones.  According  to  Turner,  fifteen  grains  of  mercur'ms  dulcis  may 
be  given  in  a  morning,  and  a  like  dofe  at  night,  with  electuary  ot 
fcordium.  After  three,  four,  or  five  days,  with  this  management, 
the  fauces  are  obferved  to  inflame,  the  infide  of  the  cheeks  to  tumify, 
the  tongue  to  look  white  and  foul,  the  gums  to  ftand  out,  the  breath 
to  ftinkt  and  the  whole  infide  of  the  mouth  to  appear  fhining  and  lie 
in  furrows  as  if  parboiled.  The  patient  now  refufes  nourifhment, 
while  all  parts  of  his  chaps  are  fo  fwelled  and  fore  that  he  cannot 
chew  any  folid  food,  but  is  forced  to  take  liquids  and  the  fofter  ali¬ 
ments.  They  are  now  frequently  lick,  and  throw  up  a  thin  phlegm. 
The  infide  of  the  mouth  thus  beginning  to  be  wealed,  will  foon  be 
ulcerated,  efpecially  about  the  fahval  glands,  which  empty  themfelves 
thereinto.  Now  it  may  be  proper  to  defift  a  day  or  two,  to  obferve 
the  increafe  of  the  ulcers,  what  floughs  are  like  to  be  raifed,  and 
what  their  depth  and  dimenlions  are  like  to  prove,  from  which  a  near 
conjecture  may  be  made  of  the  duration  as  well  as  quantity  of  the 
fpitting  now  begun,  and  the  confidence  of  the  drilling  lympha.  The 
falivation  thus  begun,  the  patient  is  to  be  fometimes  refreihed  by  a 
little  mulled  wine.  Let  his  diet  be  fmall  chicken  broth,  water- 
gruel,  and  panada  ;  his  drink  fmall  fack  whey,  or  poflet-drink,  and 
a  draught  of  good  fmall  beer,  with  a  toafl,  between  whiles ;  and  in 
cafe  of  gripes  or  a  loofenefs,  the  white  decoftion. 

Thus,  after  fome  days  refpite,  if  the  patient  is  hearty,  his  chaps 
but  little  fwelled  on  the  outfide,  and  as  little  fore  within,  the  ulcers 
not  increahng,  and  the  flux  inconfiderable,  you  may  give  one  fcruple 
of  mercurius  dulcis  in  ele&uary  of  fcordium  at  going  to  red,  repeat¬ 
ing  it  two  or  three  days  following,  as  you  find  occafion  ;  or  you  may 
vomit  him  with  eight  or  ten  grains  of  turpeth  mineral,  in  conferve 
of  rofes:  but  if  the  falivation  cannot  be  raifed  to  any  quantity,  you 
mud  forbear,  and  purge  it  off,  and  give  calomel  once  or  twice  a  week, 
and  purge  it  off  the  next  day,  or  two  days  after.  When  the  fpitting 
<roes  well  forward,  it  may  be  left  to  take  it’s  courfe,  till  it  declines  of 
itfelf,  which,  in  proportion  to  the  ulcers  and  thicknefs  of  the  floughs 
about  the  mouth,  may  happen  at  the  end  of  twenty-one  days,  or  a 
month  from  it’s  fird  riling ;  that  is,  from  the  time  of  fpitting  a  pint 
and  a  half  a  day,  till  it  come  to  three  pints  or  even  five  pints  in 
twenty-four  hours,  then  it  gradually  goes  off  again. 

In  the  more  dubborn  and  rebellious  pox,  &c.  attended  with  griev¬ 
ous  fymptoms,  fuch  as  rotten  bones,  &c.  and  the  patient  has  been 
ufed  to  mercurials,  or  falivated  before,  then  the  cure  mud  be  at¬ 
tempted  with  falivation  by  unction.  To  this  end  mix  an  ounce  of 
quickfilver  with  three  ounces  of  axungia,  of  which  an  eighth  part  is 
to  be  ufed  night  and  morning,  letting  the  patient  rub  it  with  his  own 
hands  gently  by  the  fire,  beginning  with  his  ancles,  up  to  his  fhins 
and  knees,  all  round  his  joints,  and  fo  to  his  thighs,  which  are  pre- 
fently  after  to  be  covered  with  yarn-dockings  and  flannel-drawers ; 
then  let  him  life  the  remainder  of  his  eighth  part  about  his  elbows 
and  fhoulders,  wiping  his  hand  clean  about  the  glands  of  his  arm- 
pits,  or  thofe  of  his  groin  :  his  body,  during  the  unCtion,  fhould  be 
fereened  from  the  cold,  with  a  blanket  hung  behind  him,  and  then  be 
wrapped  up  in  warm  flannel,  that  is,  a  flannel  fhirt,  waiftcoat,  draw¬ 
ers,  cap,  and  muffler.  And  the  fame  is  reqtiifitc  in  the  former  way, 
to  defend  the  patient  from  the  cold  air.  The  weak  need  only  to 
anoint  once  a  day  ;  but  thofe  that  are  ftrong,  may  take  a  fourth  part 
of  the  ointment,  and  rub  it  in  at  once  every  night;  after  which  let 
him  get  between  flannel-fheets  or  blankets,  difpofing  him  to  a  gentle 
breathing  fweat  with  a  draught  of'  warm  poflet,  mace-ale,  or,  if  very 
feeble,  with  a  cup  of  mulled  wine.  If,  when  the  ointment  is  divided 
into  four  parts,  after  the  third  unCtion,  the  patient  begins  to  com¬ 
plain  of  liis  chaps,  you  may  day  a  day  or  two  before  you  proceed 
farther ;  the  fame  when  gripes  or  bloody  ftools  approach.  On  the 
other  hand,  if  an  ounce  or  an  ounce  and  a  half  of  quickfilver  will  not 
do,  give  the  turpeth,  as  before  directed  :  and  if  the  fpitting  declines 
too  fuddenly,  give  a  fcruple  of  calomel  every  day,  for  two  or  three 
times,  as  you  fee  occafion.  When  the  falivation  is  going  off,  the 
patient  may  be  purged  with  two  or  three  ounces  of  the  common  in- 
liiiion  of  fena,  and  one  ounce  of  the  fyrup  of  buckthorn. 

To  prevent  the  jaws  from  being  locked  up,  it  is  neceflary  to  ufe  a 
bit  of  flick,  covered  with  a  foft  rag,  to  be  held  between  his  back¬ 
ward  teeth  ;  and  if  there  fhould  happen  an  adhefion  of  the  infide  of 
the  cheek  to  the  gum,  the  fame  is  to  be  carefully  divided.  If,  during 
the  falivation,  a  blood-veffel  burft  open,  it  is  to  be  clofed  up  with  a 
little  pellet,  covered  with  powder  of  alum  or  vitriol,  and  dipped  in 
the  tin&ura  ftyptica:  if  it  happens  from  the  reparation  of  floughs 
from  the  fides  of  the  cheeks,  a  little  oxycrate  held  in  the  mouth  will 
do  the  bufinefs.  If  the  patient  has  been  without  a  ftool  for  fome 
time,  give  him  an  emollient  clyfter  of  warm  milk,  fugar,  and  oil : 
and  if  the  fauces  fhould  fuddenly  tumefy,  fo  as  to  endanger  a  fuffo- 
cation,  the  moll  certain  relief  is  to  bring  the  humours  downwards  by 
fharp  clyfters  and  cathartics. 

T.  he  patient  fhould  be  prepared  for  a  falivation  by  a  lenitive  purge 
or  two;  and  if  plethoric,  he  fhould  bleed  :  likewife  bathing  in  warm 
water,  for  fome  hot,  lean,  emaciated  people,  has  been  found  of  fer- 
vice.  Women  fhould  be  laid  down  juft  after  their  menftrual  flux  is 
over.  Temperate  weather  is  moft  fuitable. 

SALLET,  or  Sallad,  a  difh  of  eatable  herbs,  ordinarily  ac¬ 
companying  ruaft  meat,  compofed  chiefly  of  crude  frefh  herbage,  fea- 
foned  with  fait,  oil,  and  vinegar:  fome  add  muftard,  hard  eggs,  and 
fugar;  others,  pepper,  and  other  fpices,  with  orange-peel,  faffron, 
&.c.  The  principal  fallet  herbs,  and  thofe  which  ordinarily  make 
the  bafls  of  our  fillets,  are  lettuce,  celery,  endive,  crelles,  radifli  and 
rape  ;  to  which  are  fometimes  added  purflane,  fpinach,  forrel,  tarra¬ 
gon,  burnet,  corn  -fillet,  and  chervil. 

SALLY,,  in  architedure.  See  the  term  Projecture. 

Sally,  in  the  military  art,  the  fecret  ifluing  out  of  the  befieged 
from  their  town,  or  fort,  and  fudden  falling  upon  the  befiegers  to 
cut  them  off,  nail  their  cannon,  hinder  the  progrefs  of  their  ap¬ 
proaches,  deftroy  their  works,  &c.  We  fay,  to  make  a  Tally,  to  re- 
4  * 
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pufe  a  fally,  &c.  To  cut  off  a  Tally,  is  to  get  between  thofe  who 
made  it  and  the  town. 

Sa  l  ly -port,  in  a  fire-fhip,  is  a  great  opening  in  her  fide,  made  on 
purpofe  for  the  men  to  efcape  by,  when  they  have  grappled  an  enemy, 
and  fired  their  train. 

Sally  -ports,  or  pojiern-gales,  in  fortification,  are  thofe  under¬ 
ground  paifages,  which  lead  from  the  inner  works  to  the  outward 
ones :  fuch  as  from  the  higher  flank  to  the  lower,  or  to  the  tenailles 
or  the  communication  from  the  middle  of  the  curtin  to  the  ravelin! 
In  each  place  of  arms  there  are  two  f ally-ports,  z,  z,  [Plate  97,  ff. 
41,}  which  are  ten  or  twelve  feet  wide,  for  the  troops  to  fally  out.. 
In  time  of  a  fiege  they  are  {hut  up  with  barriers  or  gates.  See  the 
article  Postern. 

SALMON,  falmo,  in  ichthyology,  a  genus  of  the  malacopterycfi- 
ous  clafs  of  fifties.  The  branchioltege  membrane  on  each  fide  con¬ 
tains  eleven,  twelve,  or  nineteen  bones;  the  body  of  the  fifh  is  ge¬ 
nerally  variegated  with  fpots ;  the  back  fins  are  placed  nearer  the 
head  than  thofe  of  the  belly ;  and  the  teeth  are  large,  and  are  placed 
in  the  jaws  and  palate,  and  on  the  tongue  ;  to  which  we  may  add, 
from  Linnaeus,  that  the  pofterior  dorfal  fin  is  adipofe,  and  that  the 
ventral  fins  have  many  rays.  It  has  an  oblong  body,  covered  with 
very  fmall  feales,  a  fmall  head,  a  (harp  nofe,  and  a. forked  tail ;  it’s 
back  and. fides  are  grey,  fometimes  fpotted  with  black,  fometimes 
plain  ;  the  covers  of  the  gills  are  fubjeCt  to  the  fame  variety ;  the 
belly  is  fil  very;  it’s  under  jaw  is  bent  upwards,  and  that  fomet’imes 
fo  mufh  as  to  make  itfelf  a  finus  in  the  upper,  by  conftant  motion, 
and  fometimes  to  perforate  it.  It  is  faid  that  this  curvature  is  loft 
when  the  fifh  returns  to  fea.  The  falmon  is  firft  produced  from  it’s 
parent’s  fpawn  in  frefh  rivers,  thence  it  goes  into  the  fea  to  acquire 
it’s  growth  and  feed  ;  and  at  the  time  of  it’s  full  growth,  and  in  the 
feafon  for  fpawning,  it  removes  into  the  frefh  waters  again.  See 
the  article  Salmon  Fishery. 

Salmon  are  cured  in  this  manner :  they  are  firft  fplit,  and  rubbed 
with  fine  fait ;  and  after  lying  in  pickle  in  great  tubs  or  refervoirs  for 
fix  weeks,  are  packed  up  with  layers  of  coarfe  brown  Spanifh  fait  in 
cafks,  fix  of  which  make  a  ton. 

SALMON-/rar/,  called  alfo  bull-trout  and  feurff.  It  is  caught  in 
lakes,  in  mountainous  countries,  aild  grows  to  a  very  confiderable 
fize,  fometimes  to  thirty,  forty,  or  fifty  pounds  weight.  It  refem- 
bles  the  trout  in  figure,  but  it’s  belly  is  very  flat,  and"  has,  as  it  were, 
a  long  furrow  or  cavity  running  the  length  of  the  belly.  It’s  back 
and  head  are  of  a  very  beautiful  bluifh  green  colour ;  and  the  whole 
fifh,  efpecially  it’s  back  and  the  upper  parts  of  it’s  fides,  are  marked 
with  numerous  black  fpots.  It’s  back  fin  is  alfo  fpotted  w«h  black 
and  it’s  feales  are  fmall  and  filver  coloured.  This  fpecies  migrates! 
like  the  falmon ,  up  feveral  of  our  rivers,  fpawns,  and  returns  to  the 
fea.  The  fiefh,  when  boiled,  is  of  a  pale  red,  but  well  flavoured. 

SALMULUS,  the  farnlet,  a  truttaceous  fifh,  which  feldom  grows 
to  more  than  feven  inches  in  length.  It  is  very  like  the  common 
trout,  but  differs  in  fome  particulars. 

SALON,  or  Saloon,  in  architecture,  a  very  lofty,  fpacious  hall 
vaulted  at  top,  and  fometimes  comprehending  two  ftories  or  ranges 
of  windows.  The  falon  is  a  grand  room  in  the  middle  of  a  building 
or  at  the  head  of  a  gallery,  &c.  It’s  faces  or  fides  ought  all  to  have 
a  fymmetry  with  each  other;  and  as  it  ufually  takes  up  the  height  of 
two  ftories,  it’s  deling,  as  Daviler  obferves,  fhould  be  with  a  more 
moderate  fweep.  Salons  are  frequently  built  fquare,  and  fometimes 
oCtagonal. 

SALT ,  fal,  in  natural  hiftory,  the  name  of  a  feries  or  fubdivifion 
of  foflils,  naturally  and  eflentially  Ample,  not  inflammable,  and  folu- 
ble  in  water. 

Dr.  Shaw  defines  fait  to  be  a  fubftance  that  readily  diffolves  in  wa¬ 
ter,  tafles  fharp  or  pungent  upon  the  tongue,  and  has  a  great  difpofi- 
tion  to  unite  with  earth,  fo  as  to  appear  in  a  folid  form  ;■  as  in  com¬ 
mon  fait,  alum,  &c. 

Salts  then  are  foflile  bodies,  friable,  pellucid,  not  inflammable, 
but  fufible  by  fire,  and  congealing  again  in  the  cold  ;  foluble  in  wa-’ 
ter,  fo  as  to  difappear  in  it,  naturally  concreting  into  regularly  figured 
cryftals,  and  imprefling  a  fenfation  of  acrimony  on  the  tongue. 
Thefe  are  the  chara&ers  and  qualities  common  to  all  falls,  and  to  no 
other  bodies  :  and  thefe  they  always  manifeft  when  pure  and  freed 
from  heterogeneous  fubflances :  but  in  the  ftate  in  which  they  are 
naturally  found  in  the  earth,  though  they  have  that  in  their  taftealone 
which  may  fufficiently  diftinguifh  them,  yet  they  do  not  exhibit  all 
their  genuine  characters  :  fome  of  them  being  found  folid  and  pure 
either  within  the  earth  or  on  it’s  furface,  but  commonly  without 
their  proper  form  ;  others  embodied  in  earths  and  ftones,  as  the  par¬ 
ticles  or  metals  in  their  ores ;  and  others  in  a  fluid  ftate  fufpended  in 
waters.  r  s 

Of  the  foflils  of  this  clafs,  nature  therefore  affords  us  three  diftinCt 
orders,  and  under  thofe  they  are  diftinguifhable  into  five  genera. 
The  / alts  of  the  firft  order  are  thofe  found  native  and  pure,  either  in 
the  earth,  or  without  it’s  furface,  and  exhibiting  all  other  natural 
characters,  though  often  without  their  proper  form.  Of  the  fe- 
cond,  are  thofe  found  not  native,  but  in  form  of  ores,  never  pure, 
but  diftinguifhable  by  their  tafte,  ,and  immerfed  in  and  blended 
with  the  conftituent  matter  of  earths  and  ftones  in  extremely  fmall 
pai tides.  And  of  the  third  are  thofe  naturally  found  fufpended  in 
waters,  and  in  a  fluid  form,  but  ready  to  aflume  their  proper  figures 
on  the  evaporation  of  a  part  of  that  water. 

Of  the  firft  of  thefe  orders  are  the  common  alimentary  fait  or 
muria,  and  the  natrum  or  nitre  of  the  ancients ;  of  the  fecond  are 
alum  and  nitre ;  and  of  the  third  are  borax  and  halcryptium,  an  al¬ 
calde  fait  hid  in  the  chalybeate  waters. 

Alimentary  fait,  or  muria,  is  found  under  a  great  variety  of  forms 
in  it  s  different  ftates  ;  but  is  immediately  diftinguifhed  by  applying 
it  to  the  tongue,  and  always  affumes  a  cubic,  pyramidal,  or  paralle¬ 
lepiped  figure  after  folution,  and  a  regular  cryftallization.  It  is  fuf- 
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tained  in  vaft  quantities  in  a  liquid  form  among  fea-water,  and  that 
of fait  fprings;  but  is  alfo  found  folid  in  the  bowels  of  the  earth  in 
valt  malfes,  which  are  either  of  a  fine  pellucid  ftru£ture,  and  called 
fal- gem;  or  various,  debafed,  and  llriated,  refembling  the  fibrofe 
talcs,  and  is  the  fal  ammoniac  of  the  ancients. 

But  in  which  ever  of  thefe  forms  this  fait  is  found,  it  affords  the 
fame  cryltals  on  evaporation:  thefe,  according  to  the  degree  of  heat 
ufed  in  the  evaporation,  are  either  pyramidal,  cubic,  or  parallelepiped. 
All  thefe falts  are  foluble  in  water;  but  they  require  different  quanti¬ 
ties  of  it  to  dilfolve  them,  and  this  makes  one  of  their  criterions. 
This  fait  requites  thrice  and  one  feventh  part  it’s  own  quantity  of  wa¬ 
ter,  to  make  a  perfedl  folution. 

The  fea-water,  in  different  parts  of  the  world,  is  very  differently 
falted  with  it,  fome  parts  containing  twice  as  much  as  others.  But 
that  of  the  y«//-fprings  is  always  much  more  falted  with  it,  than  the 
ftrongeft  of  the  fea-water:  in  fome  places  it  is  found  loaded  with 
nearly  as  much  as  it  could  be  made  to  obtain,  fome  fprings  yielding  a 
brine  that  affords  near  a  quarter  of  a  pound  of  fait,  from  the  pound 
weight  of  this  liquor,  and  many  of  them  being  fo  flrongly  impreg¬ 
nated,  that  the  workmen  are  obliged  to  let  them  down  or  low*  r  ihem, 
by  mixing  with  them  a  large  quantity  of  fea  or  common  watei,  be¬ 
fore  they  are  fit  to  be  boiled  for  the  fait:  the  common  run  of  fea-  water 
does  not  hold  fo  much  as  one  fourth  part  of  this  quantiiy,  fome  not 
one  eighth  of  it. 

The  fait  produced  from  the  fea-water  of  all  the  parts  of  the  world, 
and  from  the  brine  of  all  the  fprings  of  the  world,  is  ablolutely  the 
fame;  but  differs  in  ffrength,  and  fome  other  qualities,  according  to 
the  operation  by  which  it  is  made,  in  general,  die  quickei  the  uquor 
is  evaporated,  the  weaker  is  the  fait ;  the  more  time  is  employed  in 
the  procefs,  the  ftronger.  This  is  not  wonderful,  when  we  confider, 
that,  over  a  gentle  fire,  water  alone,  or  alinoft  alone,  evaporates  from 
the  liquor,  but  o«r  a  more  violent  fire,  a  pan  of  the  ftrcngth  or  acid 
of  th z  fait  is  raifed  with  it. 

It  is  upon  this  principle,  and  owing  to  this  caufe,  that  we  find  the 
fait  of  otir fait  fprings,  which  is  ufnally  fold  under  the  name  of  balkct- 
falt,  the  weakcfl  of  all.  It  is  not  that  there  is  any  difference  in  the 
waters  from  which  thefe  fevera!  kinds  of  fait  are  produced,  that  they 
appear  to  us  in  different  degiees  of  flrength,  but  that  the  people  who 
work  the  brine-pits,  make  the  fait  with  lels  expence  of  the  workman’s 
time;  that  the  fea-/a//  is  formed  over  fomewhat  flower  fires;  and  that 
the  ba y  fait  is  made  only  by  the  fun’s  heat,  where  the  procefs  is  veiy 
long,  and  the  heat  very  moderate,  and  the  Jalt  is  found  ftrong  in  pro¬ 
portion.  This  is  fo  indifputable  a  truth,  that  once  every  week,  a 
¥ery  ftrong  fait,  little  inferior  to  bay  fait  in  that  quality,  is  made  at 
the  brine-pit  works,  where  the  common  run  of  the  fait  is  the  weakeft 
in  the  world.  The  liquor  is  the  fame  in  this  cafe,  but  the  workmen, 
who  do  not  work  on  Sundays,  leave  a  pan  full  to  evaporate  {lowly  over 
fhe  fire,  which  they  prepare  on  Saturday  night,  and  the  moderate  heat 
and  length  of  time  under  which  this  weekly  parcel  of  fait  is  made,  ren¬ 
der  it  very  different  from  the  common  fait  of  the  works,  both  in  form 
and  qualities:  it  is  found  to  be  made  up  of  large  and  hard  grains,  in- 
Head  of  the  fmall  and  foft  ones  of  the  common  kind,  and  is  vaftly  lu- 
perior  in  flrength. 

This  circumftance,  overlooked  by  the  workmen,  and  even  by  their 
matters  too,  for  many  years,  gave  the  hint  to  Mr.  Lownds,  and  after¬ 
wards  to  the  very  ingenious  Or.  Browning,  author  of  an  excellent 
Itreatife  on  this  fubjedl,  to  propofe  to  the  government  a  method  of 
making  a  fait  fit  for  all  the  purpofes  for  which  we  buy  it  of  our  neigh¬ 
bours,  only  by  a  new,  that  is,  a  flower  way  of  working  our  own  brines. 
The  latter  of  thefe  gentlemen  has  proved,  inconteftably,  that  we  may, 
if  we  will  encourage  proper  manufacturers,  have  common  fait  of  every 
kind  made  at  home,  equal  in  flrength,  and  equally  fit  for  all  purpofes, 
with  the  fait  of  any  part  of  the  world. 

After  thefe  accounts  of  the  mutia  of  common  fait  under  it’s  different 
forms,  and  as  exprefled  by  different  names,  it  remains  to  treat  of  it  s 
qualities  and  virtues  in  general. 

It  refolves  fpontaneoufly  in  the  air,  but  this  in  different  times,  ac¬ 
cording  to  the  dampnefs  or  dryncfs  of  that  element,  and  according  to 
it’s  own  laxer  or  firmer  ftru&ure.  The  coarfer  falls  dilfolve  fooner 
than  ths  finer,  and  there  are  even  fome  pieces  of  fal  gemmae  fo  firm, 
that  they  are  fcarcetobeat  all  affedted,  even  on  their  furface,  by  the 
moifteft  common  air. 

Common  fait,  added  to  aqua-fortis,  enables  it  to  dilfolve  gold, 
making  it  into  what  is  called  aqua  regia;  by  diftiliation  it  yields  a 
ftrong  and  acid  fpirit;  it  is  the  moft  of  all  fubftances,  endued  with 
keeping  animal  bodies  from  putrefadlion,  and  it  alfo  prefeives  vege¬ 
tables  in  the  fame  manner  in  long  digeftions.  In  medicine,  it  is  a 
common  ingredient  in  clyfters,  and  ferves  to  foften  and  bring  away 
indurated  feces.  Suppofitories  are  alfo  made  of  a  mixture  of  it  with 
honey,  and  are  put  up  the  fundament,  to  promote  a  tendency  to  de¬ 
finitions.  Aloes  and  colocynth  are  fometimes  added  on  thefe  occa- 
fions,  when  there  is  required  more  power  in  the  medicine.  In  apo¬ 
plectic  cafes,  it  is  generally  an  ingredient  among  the  ftimulating 
things  adminiftered  in  clyfters;  only  it  is  necelfary  to  have  this  cau- 
tionf  that  if  there  appear  reafon  to  fufpedt  an  inflammation  of  the 
inteftines,  or  but  a  tendency  to  it,  every  thing  of  this  kind  is  to  be 

aV<Common  fait  that  has  not  been  expofed  to  a  fire,  makes  no  change 
in  the  colour  of  fyrup  of  violets;  it  does  not  make  any  cffervefcence 
With  oil  of  tartar,  nor  does  it  make  lime-water  turbid,  but  added  to 
fpirit  offal  ammoniac,  it  manifefts  fome  figns  of  a  latent  ac.dtty,  by 
rendering  it  cloudy:  on  the  contrary,  alfo,  it  mamfefts  fomething  of 
an  alcaline  nature,  by  rendering  a  folution  of  mercury  whitifh:  and 
it  raifes  an  cffervefcence  with  oil  of  vitriol,  attended  with  heat. 

On  folution  in  water,  common  pit  manitefls  alfo  two  very  dit- 
ferent  principles  after  evaporation.  When  reduced  to  a  proper  con- 
fiftence,  that  is,  when  the  quantity  of  water  is  not  more  than  as  three 
to  one  to  that  of  the  fait ,  a  part  of  it  concretes  into  grams  or  Jalt  of 
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the  ordinary  kind:  but  there  remains  yet  in  the  liquor,  after  all  that 
can  be  feparated  this  way  has  been  procured,  a  ftrong  talle  of  a  faline 
nature;  the  fait  that  gives  it  this,  will  never  be  brought  to  cryflallize, 
but  mull  be  fepaiated  by  evaporating  all  the  liquor  away;  it  is  then 
found  to  be  of  an  alcaline  nature,  aifuming  no  regular  form  in  it's 
cryltals,  and  eafily  imbibing  the  humidity  of  the  air,  and  tunning  into 
a  liquor  with  it. 

"1  he  balis  of  fea  fait,  therefore,  is  a  mineral  alcali,  which  is  fo  in¬ 
timately  blended  with  it's  peculiar  acid,  that  the  latter  has  fcarce  any 
power  of  exerting  itfelf. 

The  acid,  drawn  by  diftiliation  from  fea  -fait,  turns  the  fyrup  of 
violets  red,  and  ferments  vehemently,  though  without  heat,  with  oil 
of  tartar ;  but  it  does  not  heat  on  being  poured  into  lime-water.  This 
fpirit  is  ihe  only  one  that  can  he  properly  called  a  folvent  for  gold  and 
for  tin,  but  lilver  and  lead  refill  it.  The  acids  of  nitre  and  vitriol, 
alio,  obtain  the  fame  qualities  on  being  mixed  with  it,  and  become 
aquae  regales.  If  this  acid  be  perfe&'y  faturated  with  fait  of  tartar, 
cryitals  of  the  form  and  qualities  of  thufe  of  common  Jalt  may  be  ob¬ 
tained  lrom  the  mixture;  thefe  cry  Hals  are  called  regenerated  fea  -fait, 
and  ferve  to  prove  what  we  obferved  above,  that  an  alcali  is  the  balls 
°i  fea  -Jalt,  and  that  more  alcalies  than  one  may  ferve  to  that  purpofe 
wuli  the  peculiar  acid,  which  is  the  eifential  part  of  this  fait. 

Phyiiuans  are  ot  opinion,  that  fea  -fait  has  the  fame  effe£fs  in  the 
human  body  that  it  has  out  of  it,  in  checking  fermentation,  and  pre- 
veining  putrefadlion;  they  iherefore  efteem  it  of  good  ufe  mix  d  with 
the  generality  of  our  iouds  in  the  ftomach :  they  are  of  opinion  alfo, 
that  it  carries  it’s  effedt  into  the  blood,  and  has  the  qualities  of  a  mo¬ 
derate  dryer,  detergent  and  attenuant,  added  to  thofe  of  a  llimulant, 
which  common  reafon  declares  it  to  be.  Hence  may  be  deduced  all 
the  virtues  attributed  to  fait,  as  an  aperient,  ftomachic,  or  warming 
medicine,  and  a  provocative  to  venery  ;  but  in  what  degree  it  polTtfles 
all  'hide  qualities,  we  are,  by  it’s  univerfal  ufe  in  foods,  prevented 
from  being  able  to  determine.  Van  Hclmont  recommends  it  as  a 
good  prelervative  agamlt  the  flone  and  gravel:  he  has  been  feverely 
cenluitd  lor  this  by  others,  who  are  ol  opinion,  that  all  falted  foods, 
luchas Jalt  beef,  and  the  like,  are  very  bad  in  thofe  cafes;  but  both 
parties  may  be  in  the  right ;  for  there  is  a  great  deal  of  difference  be¬ 
tween  common  fait  ea  en  with  the  frelh  juices  of  our  food,  and  the 
brine  and  pickle  into  which  it  runs  in  the  time  of  its  being  left  upon 
the  meat  preferved  by  it.  Salt  is  very  properly  put  into  the  mouths 
ol  people  in  apoplectic  fits,  as' it  not  only  irritates  but  attenuates  the 
juices  there,  and  promotes  a  difeharge  of  them;  and  in  a  palfy 
v\  hich  affefits  the  tongue,  a  fage-leaf,  bruifed  and  covered  with  fait , 
has  been  a  famous  remedy  among  the  good  women,  and  not  without 
reafon. 

Mixed  with  bran,  and  heated  in  a  canvafs  bag,  it  is  recommended 
to  be  applied  externally  to  the  head  in  head-achs,  arifing  from  a 
moitt  caufe,  and  in  defluxions ;  and  we  find  the  old  phyficians  very 
ttrenuouliy  recommending  a  cataplafm  made  of  the  fame  ingredients 
for  pains. 

Methods  of  mah eg  alimentary  Salt  are  thefe:  1.  By  the  evaporation 
of  the  fun’s  rays:  tins  is  the  molt  eafy  and  fitnple  method  of  all,  when 
the  water  ot  ponds  and  lakes,  whether  natural  or  artificial,  impreg¬ 
nated  with  fait,  being  wholly  exhaled  by  the  force  ot  the  fun  and  air, 
the  full  is  cottcrered  into  a  haid  cruft  at  the  bottom  ot  the  lake,  and  is 
what  commonly  goes  by  the  name  of  bay  -Jalt;  the  cryftals  oi  which, 
differ  in  lize,  according  to  the  different  degrees  of  heat,  and  the  time 
it  lies  in  the  pits.  All  bzy-fult  has  fome  mud,  flime,  or  the  like,  in 
the  making,  and  fome  kinds  are  mixed  with  the  bbxcm-fatt ,  or  what 
is  called  llpfotn  Jalt ;  they  are  all  more  white  while  dry,  and  more  pel¬ 
lucid  when  modt,  and  they  differ  in  colour,  according  to  the  earth 
which  makes  the  bottoms  of  the  pits.  Thus,  fome  of  the  French 
bay  Jalt  is  grey,  fome  reddilh,  and  fome  white,  according  as  a  blue 
clay  has  lined  the  pits,  or  a  red,  or  white  one.  Some  kinds  have  an 
agreeable  fmtll  in  large  heaps;  Inch  are  the  Portugal,  and  the  Hamp- 
fhire  bay -falts;  arid  this  feems  owing  to  the  fea-water  they  were  made 
from,  having  a  bituminous  matter  in  it.  It  differs  alfo  greatly  in  tafte, 
according  to  the  various  foreign  mixtures  it  contains;  and  it  will  often 
alter  in  tafte,  and  other  qualities,  by  long  keeping:  for,  in  general,  it 
is  much  fitter  for  ufe,  after  it  has  been  kepi  fome  time  in  a  dry  place, 
than  when  it  is  firfl  made. 

2.  By  boiling,  or  codlion,  the  moft  convenient  works  for  which 
procefs  are  conltruded  in  the  following  manner:  the  faltern  or  boil¬ 
ing  houfe  is  eredled  near  the  fea-fhore,  and  is  furnifhed  with  a  furnace 
and  one  or  two  large  pans,  which  are  commonly  made  of  iron  plates, 
jointed  together  with  nails,  and  the  joints  filled  with  a  ftrong  cement ; 
and  the  bottoms  of  the  pans  are  prevented  from  bending  down,  by  being 
fupported  by  ftrong  iron  bars. 

The  fait  pan  being  filled  with  fea-water,  a  ftrong  fire  of  pit-coal  is 
fiohted  in  the  furnace,  and  then,  for  a  pan  which  contains  about  four¬ 
teen  hundred  gallons,  the  fait- boiler  takes  the  whites  of  three  eggs, 
and  incorporates  them  all  with  two  or  three  gallons  of  fea-water, 
which  he  pours  into  the  fait  pan,  while  the  water  contained  therein 
is  only  lukewarm,  and  mixes  this  with  the  reft  by  flirring  it  about 
with  a  rake.  In  many  places  they  ufe  inftead  of  eggs  the  blood  ot 
fheep  or  oxen  to  clarify  the  fea-water:  and  in  Scotland  they  do  not 
give  ihemfelves  the  trouble  of  clarifying  it  at  all.  As  the  water 
heats,  there  arifes  a  black  frothy  feum  upon  it,  which  is  to  betaken 
off  with  wooden  fkimmers.  After  this,  the  water  appears  direct  y 
clear,  and,  by  boiling  it  brifkly  about  four  hours,  a  pan  loaded  in 
the  common  way,  that  is  about  fifteen  inches  deep,  will  begin  to 
form  cryftals  upon  it’s  furnace.  The  pan  is  then  filled  up  a  fecot  d 
time  with  frelh  fea-water;  and,  about  the  time  when  ft  is  half  filled, 
the  feratch  pans  are  taken  out  and  emptied  of  a  white  powder,  feem- 
ing  a  kind  of  calcareous  earth,  which  feparates  itfelf  from  thefea- 
wfter,  during  it’s  boiling,  before  the  Jalt  begms  to  (hoot.  Wfen 
thefe  have  been  emptied,  they  are  again  put  into  thetr  places,  w 
they  are  afterwards  filled  again.  1  his  powder,  being  violently 
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tated  by  the  boiling  liquor,  does  not  fublide  till  it  comes  to  the  cor¬ 
ners  oh  the  pan,  where  the  motion  of  the  mafs  is  (mailer,  and  it  there 
falls  into  thefe  pans  placed  on  purpofe  to  receive  it. 

The  fecond  filling  of  the  pan  is  boiled  down  after  clarifying  in  the 
fame  manner  as  the  firft,  and  fo  a  third  and  a  fourth  ;  but  in  the  eva¬ 
poration  of  the  fourth,  when  the  cryftals  begin  to  form  themfelves, 
they  flacken  the  fire,  and  only  keep  the  liquor  fimmering.  In  this 
heat  they  keep  it  all  the  while  that  the  fait  is  granulating,  which  is 
nine  or  ten  hours.  The  granules  or  cryftals  all  fall  to  the  bottom  of 
the  pan;  and  when  the  water  is  almoft  all  evaporated,  and  th efalt 
nearly  drv  at  the  bottom,  they  rake  it  all  together  into  a  long  heap  on 
one  fide  of  the  pan,  where  it  lies  a  while  to  drain  from  the  brine,  and 
then  is  put  into  barrows,  and  carried  to  the  ftore-houfe,  and  delivered 
into  the  cuftody  of  his  majefty’s  officers.  In  this  manner  the  whole 
procefs  is  ufiially  performed  in  twenty-four  hours,  the  fait  being  com¬ 
monly  drawn  out  every  morning.  This  is  the  method  in  mod  or  our 
fait  works,  but  in  fome  they  fill  the  pan  feven  times  before  they  boil 
up  the  fait ,  and  fo  take  it  out  but  once  in  two  days,  or  five  times  in  a 
fortnight.  In  the  common  way  of  our  boilings,  a  pan  of  the  ufual 
fize,  containing  one  thoufand  three-hundred  gallons,  they  draw  from 
fifteen  to  twenty  bufhels  of  fait  every  day,  each  bufhel  weighing  fifty- 
fix  pounds. 

When  the  fait  is  carried  into  the  (fore-houfe,  it  is  put  into  drabs, 
which  are  partitions,  like  (falls  for  the  horfes,  lined  at  three  (ides,  and 
the  bottom  with  boards,  and  having  a  Aiding  board  on  the  forefide 
to  draw  up  on  occafion.  The  bottoms  are  made  (helving,  being 
higheft  at  the  back,  and  gradually  inclining  forwards;  by  this  means 
the  brine,  .remaining  among  the  fait,  eafily  feparates  and  runs  from 
it,  and  the  / 'alt  in  three  or  four  days  becomes  diffidently  dry;  in  fome 
places  they  ufe  cribs  and  barrows,  which  are  long  and  conic  wicker- 
bafkets  for  this  purpofe,  and  in  fome  places  wooden  troughs  with  holes 
in  the  bottom.  The  faline  liquor  which  remains  after  the  making  of 
faU,  is  what  is  called  bittern. 

Much  in  the  fame  manner  is  the  fait  obtained  from  the  brine  of 
fait  fprings,  pits,  &c.  White  fait  is  prepared  from  fea  water,  or  any 
other  kind  of filt-vt ater,  firft  heightened  into  a  ftrong  brine  by  the 
heat  of  the  fun,  and  the  operation  of  the  air.  It  may  alfo  be  prepared 
from  a  ftrong  brine,  or  lixivium,  drawn  from  earths,  (tones,  or  fands, 
ftrongly  impregnated  with  common  fait.  Refined  rock  -fait  is  that 
obtained  by  diftblving  foffile  or  rock  fait  in  fait  of  frdh  water,  and 
afterwards  boiling  the  folution.  And,  laftly,  fait  upon  fait  is  made 
from  bay -fait  dilfolved  in  fea-water,  or  other  water,  and  boiled  to  a 
white  fait. 

Preparations  for  common  salt,  in  ufe  in  the  (hops,  are,  1.  Decre- 
•pitated  fait,  thus  made  :  Put  a  quantity  of  fait  in  an  earthen  veil'd, 
capable  of  bearing  the  adion  of  the  fire,  cover  it  with  a  lid,  and  fet 
it  on  a  moderately  ftrong  charcoal  fire,  heaping  up  the  coals  about  it 
as  high  as  the  fait  reaches  within;  let  the  lid  be  taken  off  at  times, 
and  the  matter  ftirred  well  about  with  an  iron  fpatula.  It  will  make 
a  violent  crackling  for  a  long  time,  but  at  length  the  noife  will  ceafe, 
and  the  fait  be  reduced  to  a  dry  powder :  this  is  decrepitated  fait, 
which  is  ufed  in  the  cementation  of  metals,  in  many  other  chemical 
and  metallurgical  operations,  and  in  diddling  the  acid  fpirit  from 
the  Jalt,  much  trouble  and  time  being  faved  by  this  precious  calcina¬ 
tion,  though  none  of  the  fpirit  will  be  diffipated  by  it.  2.  The 
acid  fpirit  of  fea -fait,  which  may  be  diddled  by  the  retort,  by  mixing 
two  parts  of  pipe-clay,  or  the  like  earth,  with  one  part  of  decrepi¬ 
tated  fait;  forming  the  whole  into  balls  with  water,  and  diftillmg 
thefe,  after  they  are  dried  in  a  reverberatory  furnace,  with  a  coated 
retort  and  a  large  receiver.  Another  method  of  retaining  this  fpirit 
is  this  :  Take  fea  -Jalt  and  oil  of  vitriol,  of  each  an  equal  quantity; 
of  common  water,  a  fourth  part  of  the  weight  of  the  whole;  mix 
the  water 'and  the  oil  of  vitriol  together,  in  an  earthen  veffel ;  then 
pour  them  into  a  retort,  and  add  to  them  the  fait  by  fmall  quan¬ 
tities  at  a  time  :  fit  on  a  receiver,  and  diftil  the  fpirit  by  a  fire,  gentle 
at  hrft,  but  afterwards  raifed  to  a  confiderable  ftrength.  The  mix¬ 
ture  of  thefe  ingredients  (hould  be  made  under  a  chimney,  and  the 
vapours  carefully  avoided,  as  being  of  the  mod  fatal  fuffocating 
kmd.  This  fpirit  is  ufed  in  many  metallurgic  operations.  3.  The 
iueet  fpirit  ot  fait,  made  thus:  mix  together  threq  parts  of  redified 
pint  ot  wine,  and  one  part  of  fpirit  of  fait:  let  them  (land  in  di- 
f>e  ion  three  weeks  or  a  month  in  a  tall  matrafs.  The  mixture  will 
in  this  time  acquire  a  very  fragrant  fmell,  and  is  to  be  preferved  for 
U  e‘.  ,  ,s  8‘ven  in  cafes  with  the  fweet  fpirit  of  nitre,  and  pro¬ 

motes  the  difeharges  by  urine,  and  therefore  is  good  in  the  gravel  and 
dropiies;  it  is  alio  recommended  in  malignant  fevers  and  hernias; 
s e  ei|1g  from  five  to  fifteen  drops,  in  any  convenient  vehicle. 

article  Sal’ &mrebiU.  ^  ^  “'h”iC  "  »'*/■*•  S“= 


Salt  ,  in  chemiftry,  makes  one  of  the  leading  and  mod  adiv 
principles,  or  elements,  procurable  from  mixed  bodies. 

^  "KirAaJe.thre^indS,'h-  obtained»  two  of  which  are  volatile,  am 
he  third  fixed  The  volatile,  are  acid  and  urinous  falls ;  the  fixed 

are'nlf i^C  drawn  from  afhes:  the  urinous  and  lixivious  fait 

and  the  Slif  fixed!'65’  °r  alcallous  Salt*l  the  former  being  volatile 

asconi^^  ^F^  by  Homber§-  under  three  claffes,  viz.  fuel 
from  nbnr?  °f  Ve,getable  fulphur ;  as  all  the  acids  diftillet 

tain  a^bitum;  ruits»  ’v'r°°cls,  &c.  and  fpirit  of  nitre:  fuch  as  con 

common  fuffih"0115  flMUr  ’  ?'hich  belong  the  acids  of  vitriol 
neral  fulnhur  •  ^  a?d  a*uni:  and  fuch  as  contain  a  more  fixed  mi 

Thofeofthe’firft  ''r  3^dS  drarn  fr°m  the  fea'>//-  andM  gem 
thofe  of  the  fh  ^  iC  afS  aLaimore  fwriftly  than  thofe  of  the  othersfanc 

Svious  one^  “m AcidM'«  joined  with  lix 
nitre  withV//  f  fS  m‘Xed  0r  ,ntermed*ate  falls :  thus,  fpirit  o 
wffi/irToff  1  tai!fr>  Produce  a  true  >/'-  petre;  fpirit  of  Jalt 
Zhhfalt  of  S  Pn  HCC  UUe  comm(n  Jalt  and  fpirit  of  vitriol 
■WWV  ■  0t  tartar>  produce  true  vitriol;  which  are  all  mixed  or  in- 


termediateyaZ/r,  1.  e.  partly  fixed  and  partly  volatile,  the  ingredients 

(till  retaining  their  original  natures.  Acids,  joined  with  urinous 

Ja/ts,  compofe  another  fait  called  ammoniac  falls,  which  are  alwavs 
volatile.  7 

In  all  native////*,  both  foffile,  vegetable*  and  animal,  after  the  vio- 
:  'enc^  ot  tbe  bre  has  feparated  all  the.volatilq  parts,  there  (till  remains  a 
h^ed  Jalt,  to  be  drawn  from  the  faeces  by  lotion  or  lixiviation;  hence 
called  a  lixivious/z//,  which  is  no  other  but  the  relics  of  tbe  acid  falls 
that  the  fire  was  not  able  to  feparate  from  the  earth  of  the  mixed  body] 
may  be  feparated  by  diffolving  them  in  common  water.  The  tafte  of 
thefe  lixivious////*  is  very  different,  according  to  the  quantity  of  the 
acids  (till  remaining  after  calcination  ;  part  of  which  is  (till  capable  of 
being  volatilized  by  a  more  intenfe  heat,  or  by  diftolution,  digeftion, 
filtration,  and  evaporation  frequently  repeated;  or,  by  adding  fume 
urinous////,  to  abforb  the  fame. 

We  have  three  forts  of  urinous  falls,  viz.  that  of  pla'nts  or  animals, 
which  is  the  fame;  the  fecond  is  foffile;  and  the  third  of  an  interme¬ 
diate  kind,  partaking  both  of  the  foffile  and  vegetable  nature;  the  firft 
is  volatile,  and  two  latter  fixed.  By  urinous  /alts,  we  mean  all  fuch 
as  partake  o(  the  tafte  or  fmell  of  urine;  their  effect  in  volatilizing 
fixed  /alts  is  well  known ;  for  being  added  to  common  /alt,  there 
aufes,  by  fire,  a  volatile  /alt,  called  /al  ammoniac.  However,  for 
volatilizing  the  fixed  /alts  of  plants,  the  urinous////*  of  plants  are  not 
fo  ProPer  as  the  urinous  falls  of  the  intermediate  clafs,  fuch  as 
alum  ;  and  for  the  fixed  falls  of  foffils,  the  urinous  fait  is  fitted,  viz, 
borax. 

All  the  forts,  then,  appear  evidently  compounded  and  unelemen¬ 
tary  ;  and  that  they  are  producible  de  novo,  and  convertible  into  one 
another,  is  ftrenuoully  argued  by  Mr.  Boyle.  The  two  chief  qualities 
wherein  they  all  agree,  he  obferves,  are  to  be  eafily  dillbluble  in  water, 
and  to  affed  the  palate,  fo  as  to  caufe  a  fenfe  of  tafte.  Now  that  a 
dilpolition  to  be  diffoluble  in  a  liquor,  may  be  acquired  by  mixture, 
and  a  new  texture  of  parts,  appears  from  many  inltances;  and  as  fos 
t  ie  tafte,  it  is  fome  queftion,  how  far  the  necelfity  thereof  may  confift 
with  another  principle;  for  the  pureft  oils  are  fapid,  yet  will  not  dif. 
lolve  in  water;  fo  that  there  does  not  appear  any  ftrid  connedion  be¬ 
tween  being  fapid  and  foluble  in  that  fluid. 

ac‘d-^^  we  may  inftance  in  nitres  which,  though  it  have  no 
acid  tafte,  may  be  made  to  afford  by  diftillation  above  three  quarters  of 
it  s  weight,  of  a  highly  acid  liquor;  yet  it  does  not  appear,  that  fuch  a 
great  proportion  o(  acid  particles,  or  poffibly  any  proportion  at  all,  is 
employed  by  nature  in  the  compofition  of  nitre. 

For  urinous  falts,  we  have  an  inftance  of  their  produdiorri  in  the 
/alt  obtained  by  diftillation  from  foot:  for  though  the  wood  we  burn  in 
our  chimneys,  feems  to  have  nothing  of  the  tafte  or  fmell  of  urine,  nor 
have  the  dillolutions  of  the  faline  parts  of  fuch  wood  been  obferved  to 
have  any  affinity,  in  tafte  or  odour,  thereto;  yet  when  wood  is 

unit  in  the  fire,  and  the  foot  afforded  by  it  is  diftilied,  we  get  a  white 

volatile  urinous////,  like  what  is  obtained  from  blood,  urine,  or  the 
like. 

For  lixivious,  or  the  fixed  /alts  of  calcined  bodies,  the  chemifta 
_tnemlelves  are  not  intirely  agreed;  for,  however  the  prevailing  opi¬ 
nion  may  be,  that  thofe  fixed  alkalies  pre-exift  in  mixed  bodies,  Hel- 

mo.nt  very  ingenioufly  ProP°(es  another  origin,  and  holds  them,  as  to 

their  alkaline  form,  productions  of  the  fire,  by  whofe  violent  action  a 
part  of  the////,  which  in  the  concrete  is  all.  naturally  volatile,  laying 
10  of  fome  parts  of  the  fulphur  of  the  fame  body,  both  become 
melted  together,  and  thus  fixed  into  an  alkali. 

It  would,  no  doubt,  contribute  greatly  to  the  improvement  of  che- 
mutry,  and  natural  philofophy,  to  form  a  table  of  the  time  and  quan¬ 
tity  wherein  all  the  known/alls  are  diffoluble  in  water.  Epfom ///f 
presently  diffolves  in  about  an  equal  quantity  of  water;  common//// 
diliolves  in  about  four  times;  nitre,  in  about  five  or  fix  times;  and 
/alt  of  tartar,  in  about  twice  it’s  own  quantity  of  boiling  water,  to  dif- 
folve  it.  Such  a  table,  regularly  formed,  might  eafe  the  trouble  of 
refining////;;  by  (hewing,  at  once,  how  much  water  each  /alt  requires 
to  diifolve  it,  for  clarification,  or  cryftallization.  It  would  Iikewife 
fupply  us  with  a  ready  and  commodious  way  of  feparating  any  mixture 
°  ft  bFfhewin§  wb‘cb  would  (hoot  out  of  the  mixture  firft  upon, 
cryftallization;  for  the  rule  is,  that  the  /alt  which  requires  the  largeft 
proportion  of  water  to  diffolve  it,  will  ftioot  the  firft;  and  thus  it  is, 
that  nitre  is  totally  feparated  from  common  /alt,  in  the  ordinary  pro¬ 
cefs  fojr  refining  it. 

The  fame  table  might  alfo  dired  us  to  a  ready  method  of  feparating 
two falls,  without  waiting  for  cryftallization;  thus,  fuppofe  tartar  of 
vitriol  were  mixed  with  Epfom  /alt,  if  water  be  poured  upon  the 
mixture,  it  will  prefently  drink  in  the  Epfom  /alt,  leaving  the  tartar 
of  vitriol  untouched;  and  the  fame  is  to  be  underftood  of  other  mix¬ 
tures  of  /alts. 

If,  fays  Dr.  Shaw,  the  phyfical  reafon  be  demanded,  why  one  /alt 
more  readily  diffolves  in  water  than  another,  we  recommend  it  to  far¬ 
ther  examination,  whether  all  /alts  do  not  diffolve  in  water  with  greater 
or  lefs  facility,  and  in  greater  or  lefs  proportion,  according  as  they 
contain  more  or  lefs  of  a  grofs,  unduous  fubftance,  unfuitable  to  the 
nature  or  fineuefs  and  lubricity  of  parts  required  in  water.  The  com¬ 
paring  Epfom  /alt, /all  of  tartar,  common/////,  &c.  with  nitre,  alum, 
crude  tartar,  &c.  he  thinks  will  make  this  more  than  a  conjcdure. 
Hence,  in  order  to  leffen  the  trouble  and  expence  of  procuring  the  vola¬ 
tile////  of  animal  objeds,  they  ftiould  be  firft  purged  of  their  oil  and 
unduous  parts,  by  boiling  in  water;  after  which,  they  will  afford  vo¬ 
latile////^  and  fpirits,  as  pure,  or  purer,  than  thofe  obtained  from  un¬ 
boiled  bartfhorn. 

The  fame  gentleman  obferves  farther,  that  the  unredified  volatile 
/alts  of  vegetable  and  animal  fubftances,  are  true  fales  volatiles 
olcofi  ;  and,  according  to  the  difference  of  the  oil  whqrein  they 
abound,  they  are  properly  diftinguifhed  into  /alt  of  hartfhorn,  of  ox- 
bone,  of  human  blood,  of  filk,  &c.  But  that  when  thefe  oils  are 
totally  feparated  from  them,  they  become  one  and  the  fame  uridif-. 

tinguifhable 
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tinguifhablc  volatile  fait ;  for  that  it  is  the  admixture  of  oil  that, 
gives  the  colour  to  volatile/a/fr,  they  being  permanently  white  when 
the  oil  is  feparated. 

Thefe  volatile  falls  are  obtainable  from  all  kinds  of  land  animals, 
the  amphibious  and  fubterraneous  tribe,  birds,  fillies,  and  reptiles  ; 
alfo  from  alkaline  vegetables  without  putrefaction,  and  from  other 
vegetables  after  putrefaction  ;  from  foot,  horns,  hoofs,  and  all  re- 
fuie  animal  and  vegetable  matters,  as  urine,  the  blood  of  flaugnter- 
houfes,  &c.  and  this  as  pure  and  perfect  as  from  hartlhorn  ;  whence 
volatile  alkalies,  and  fal  ammoniac,  might  be  afforded  very  cheap- 

The  volatile  animal,  and  fixed  vegetable  falls,  differ  chiefly  with 
regard  to  their  volatility,  and  fixednefs,  and  the  effects  thereon  de¬ 
pending;  but  agree  in  other  refpects :  thus  they  both  make  an  effer- 
vefcence,  and  turn  neutral,  when  laturated  with  acids;  they  are 
both  corrofive,  hot,  and  fierv,  occ. 

Lixivial  salt.  _  The  method  of  making  a  fixed  lixivia! fait  of  a 
plant,  fo  as  to  retain  as  much  as  may  be  of  the  virtues  of  the  plant, 
is  this.  Let  the  plant  continue  on  fire  without  breaking  out  into 
flame,  and  let  the  fire  be  continued  till  it  fall  into  afhes,  but  no 
longer,  left  feme  of  the  volatile  parts  be  driven  off,  which  might 
have  been  preferved.  Cold  water,  and  not  hot,  fhould  be  ufed  to 
make  the  lixivium,  that  the  fait  may  appear  in  it’s  proper  form  ; 
and  as  the  water  of  wells,  rivers,  and  other  places,  diffe  r  greatly 
from  one  another,  the  water  ufed  for  this  purpofe  fhould  be  fuch, 
as  has  been  previoufly  diftilled  two  or  three  times  over,  and  fo  ren¬ 
dered  perfectly  pure,  and  kept  in  glafs  vefltls,  not  in  earthen,  leaden, 
or  wooden  ones,  left  it  contradl  fome  adventitious  particles. 

Mineral  salt.  The  method  of  procuring  this  Jalt  may  be  feen 
in  the  following  inftance.  Take  two  ounces  of  fine  filver,  diffolve 
it  in  five  ounces  of  fpirit  of  nitre  ;  pour  this  folution,  while  hor, 
into  a  pint  of  river  water,  in  which  there  has  been  before  diflblved 
as  much  fea  fait  as  it  can  contain,  the  filver  will  precipiratc  itfclf 
inform  of  white  fcales.  Wafh  this  precipitate  till  it  is  infipid  to 
the  tafte,  and  then  dry  it ;  it  will,  when  perfectly  dried,  weigh  two 
ounces  and  an  half. 

After  this, calcine  in  an  iron  veffel,overa  ftrong  fire,  twoorthree 
pounds  of  fine  tin,  in  which  there  is  no  mixture  of  any  other  metal. 
Take  of  this  calx  of  tin  well  dried  an  ounce  and  an  half ;  mix  this 
i  carefully  with  the  two  ounces  and  half  of  the  calx  of  filver,  perfe&ly 
dry  alfo ;  put  the  mixture  into  a  matrafs,  of  which  two-thirds  (hall 
remain  empty;  expofe  this  matrafs  to  the  naked. fire,  with  it’s  neck 
turned  downwards,  there  will  run  into  the  neck  of  the  matrafs  a 
black  matter,  which  will  immediately  fix  itfelf  into  a  hard  (done  of 
a  brown  colour  ;  this  will  weigh  about  an  ounce  ana  an  half ;  this 
Itone  is  the  calx  of  tin  diflblved  by  the  acids,  which  remain  in  the 
calx  of  filver  ;  and  the  caput  mortuum,  at  the  bottom  of  the  matrafs, 
will  be  found  to  be  the  filver  now  di  veiled  of  thofe falts,  which  it  had 
carried  off  with  it  from  it’s  dilfolvent  in  the  precipitation.  This 
may  be  run  into  a  mafs  by  the  cope!,  and  no  part  of  it  will  be  loft. 

Beat  this  brown  ftone  to  powder;  let  the  powder  be  perfectly  dry; 
then  put  it  into  a  double  veflel ;  fubl  me  if  according  to  art ;  and 
the  refult  of  the  operation  will  behalf  an  ounce  of  a  volatile/v/r  ; 
this  is  to  be  re£tified  by  re-fubliming  it  two  or  three  times  over  a 
very  gentle  fire,  and  it  will  then  be  a  volatile  and  mineral  /alt,  per¬ 
fectly  di\’,of  a  fine  white  colour,  and  tranfparent.  The  caput  mor¬ 
tuum  of  this  fublimation  is  the  calx  of  tin. 

Sal T-mines.  The  moll  remaskablefalt-mines,  arethofe  of  Bochna 
and  Vilifke,  not  far  from  Cracow  in  Poland  ;  and  thofeat  Soowar, 
near  Ep^r,  in  Upper  Hungary •  Th c/alt-tnines  near  the  fmall  town 
of  Vilifke,  which  (the  church  excepted)  is  altogether  dug  hollow 
under  ground,  have  fotfr  defeents  ;  of  which  the  two  principal,  be¬ 
ing  in  the  town  itfelf,  are  thofe  through  which  the  fait  is  drawn  up  ; 
the  other  two  ferve  for  letting  down  timber  and  other  neceffaries. 
Thefe  defeents  or  holes  are  four  or  five  feet  fquAre,  lined  all  the 
wav  downwards  with  timber.  Above  is  a  great  wheel  with  a  ftrong 
rope  of  the  thicknels  of  a  lufty  arm,  drawn  about  by  a  horfe,  like  as 
in  a  horfe-mill.  He  that  will  defeend  mull  cover  himfelf  with  a 
frock,  and  have  another  man  that  faftens  another  rope  to  the  afore- 
faid  big  rope,  and,  having  fo  tied  it  about  himfelf  as  to  fit  in  it,  he 
takes.him  in  his  lap,  and  holds  him  faff  about ;  whereupon  the  big 
rope  being  fomewhat  let  down,  another  faftens  likewife  a  piece  of 
rope  to  the  other  thick  rope,  and  does  like  the  former,  feating  him¬ 
felf  in  it,  and  taking  and  clafping  another  man  in  his  lap,  and,  be¬ 
ing  alfo  let  down  a  little  way,  gives  place  to  others  to  do  the  like, 
in  which  manner  30,  or  40,  and  more  perfons  may  be  let  down  all 
at  once  ;  of  whom  the  firft,  having  touched  the  ground,  fteps  out 
and  goes  afide,  the  reft  following  him,  and  doing  the  like,  and  thus 
they  defeend  to  the  depth  of  100  fathom.  But  then  they  take  a 
lamp,  and  lead  people  about  by  ftrange  pafiages  and  meanders,  ftill 
more  and  more  defeending  till  they  come  to  certain  ladders  by 
which  they  go  down  100  fathoms  deeper,  where  there  are  double 
pafiages  and  holes  one  above  another  in  abundance  ;  for  the  mine- 
men  dig  on  ftill.  and  cut  out  every  where,  and  on  all  fides,  as  the 
fait -mine  lafts.  The  great  holes,  to  fecure  both  the  town  above,  and 
*the  work  below  from  falling  in,  are  carefully  fupported  by  ftrong 
and  well  compadted  timber. 

Thefe  mines  were  firft  difeovered  in  1251.  Within  them  is  found 
a  kind  of  fubterraneous  republic,  which  has  it’s  polity,  laws,  and 
families,  and  even  public  roads,  carriages  and  horfes  tor  drawing 
th efult  to  the  mouth  of  the  quarry  where  it  is  taken  up  by  engines. 
Thefe  horfes,  when  once  down,  never  fee  the  light  again  ;  but  the 
men  make  frequent  excurfions  to  breathe  the  village  air.  When 
a  traveller  is  arrived  at  the  bottom  of  this  ftrange  abyfs,  where  fo 
many  people  are  interred  alive,  and  where  fo  many  are  even  born, 
and  have  never  ltirredout,  he  is  furprifed  with  a  long  feries  of  lofty 
vaults  fultaintd  by  huge  pilafters  cut  with  the  chiflel,  and,  which, 
being  themfelves  rock->//,  appear,  by  the  light  of  flambeaux,  which 
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are.  inceflantly  burning,  as  fo  many  cryflals  or  precious  ftones  of 
various  colours  fnedding  a  luftre  almoft  intohrable  to  the  eye. 

1  he  rocks  of  fait  are  hewn  in  the  form  of  huge  cylinders  the 
•  workmen  ufing  hammers,  pick-axes,  and  duffels,  much  as  in  our 
none  quarries,  to  feparatc  the  feveral  banks  of  ftone.  As  foon  as 
the  maflive  pieces  are  got  out  of  the  quarry,  they  break  them  into 
fragments  fit  to  he  thrown  into  the  mill,  where  they  are  ground  and 
reduced  to  a  coarfe  farina  or  flour,  which  ferves  all  the  ufes  of  fea- 
Ja‘t’  I’1  thefe  mines  there  are  three  kinds  of  fal  gemmae  ;  one  is 
common, coarfe,  and  black;  thefecond  fomewhat  finer  and  whiter ; 
the  third  very  white,  hard,  and  tranfparent,  which  laft  is  the  fal 
gemmae  of  the  druggifts  and  dyers.  It  cuts  like  cryflal,  and  is  fre¬ 
quently  ufed  for  toys,  chaplets,  little  vafes,  and  the  like  ;  the  other 
forts  are  lefs  compad,  and  only  fit  for  kitchen  ufes.  The  coarfe 
and  blacky#//  is  cut  out  in  great  pieces,  roundifti,  and  three  Polo- 
man  ells  long,  and  one  ell  thick,  which|are  fold  at  from  50  to  70  Po- 
loman  florins.  The  greateft  pieces  lie  before  their  doors,  where 
they  are  licked  by  the  cattle,  as  they  pafs  ;  the  colour  of  thefe  fait 
(tones  is  darkifh  grey,  with  fome  admixture  of  yellow.  But  the 
principal  wonder  of  the  place  is,  that  through  thefe  mountains  of 
Jalt ;  and  along  the  middle  of  the  mine,  there  runs  a  rivulet  of  frefh 
water  fuflicient  to  fupply  the  inhabitants. 

The  imperial  falt-rriinei  at  Soowar,  near  Eper,  in  Upper  Hungary, 
are  remarkable  for  many  curious  particulars ;  of  which  Dr.  Bruck- 
man  gives  us  the  following  account :  They  are  at  leaft  100  fathoms 
deep.  In  the  cuts  of  them  are  fometimes  found  alleys  of  rock  -fait, 
of  the  mod  delicate  blue  and  yellow  colours.  He  obferved,  that  the 
firft  colour  expofed  to  the  fun  for  fome  days  loft  intirely  that  beau¬ 
tiful  ulrra-marine,  and  became  white  as  the  other  rock  -fait,  which 
did  not  happen  to  the  yellow,  which  preferved  it’s  colour  ;  but, 
when  pounded  together,  the  fait  was  neither  blue  nor  yellow,  but 
extremely  white. 

SALT  IER,  in  heraldry,  an  ordinary  which  may  be  faid  to  be 
compufed  of  a  bend  dexter  and  finifter,  crofling  each  other  in  the 
center  of  the  efcutcheon.  It’s  ordinary  breadth,  when  alone,  is 
one  fifth  of  the  field  ;  but  if  charged,  one  third.  It  is  fometimes 
borne  alaife,  and  fometimes  in  number,  placed  in  different  parts  of 
the  field  :  fometimes  charged,  countercharged  with  the  field,  ac¬ 
companied,  raguled,  engrailed,  indented,  quarterly-quartered,  &c. 
See  Plate  6,  jig,  35. 

‘SAi.r-petre.  See  the  article  Nitre. 

SAL  1  NESS,  faifedo,  the  quality  of  fomething  that  is  impreg¬ 
nated  with  fait  ;  or  that  yields  a  faline  tafte.  The  faltnefs  of  the 
fea,  lakes,  &c.  is  a  tiling  that  has  long  perplexed  the  philofophers 
to  account  for. 

The  honourable  Mr.  Boyle  takes  the  faltnefs  of  the  fea  to  be  fup- 
plied,  not  only  from  rocks  and  other  maffes  of  fait,  which  at  the 
beginning  were,  or  in  fome  countries  may  yet  be  found,  cither  at 
the  bottom  of  the  fea,  or  at  the  fides  where  the  water  can  reach 
them;  but  alfo  from  the  fait  which  the  rivers,  rains,  and  other 
waters  diffolve  in  their  paflage  through  divers  parts  of  the  earth, 
and  at  length  carry  with  them  into  the  fea.  Buffon,  and  molt  mo¬ 
dern  philofophers,  acquiefce  in  this  opinion. 

SALTS,  or  Saults,  in  the  manege,  the  fame  with  leaps. 

SALVAGE  Money,  a  reward  allowed  by  the  civil  and  ffatutc 
law,  for  the  faving  of  fifips  or  goods  from  the  danger  of  the  feas, 
pirates,  or  enemies. 

When  any  {hip  is  in  danger  of  being  ftranded,  or  driven  on  fiiore, 
juftices  of  the  peace  are  to  command  the  conffables  to  affemblc  as 
many  perfons  as  are  neceffary  to  preferve  it;  and,  on  it’s  being  pre¬ 
ferved  by  their  means,  the  perfons  afiifiing  therein  (hall,  in  30  days 
after,  he  paid  a  reafonable  reward  for  th efalvage,  otherwife  thefhip 
or  goods  fiiall  remain  in  the  cuftody  of  the  officers  of  the  cuftoms, 
as  a  fecurity  for  the  fame. 

SALVER,  a  fiat  dilh,  commonly  of  filver,  or  other  precious 
metal,  ufed  to  fet  glaffes  on  for  ferving  wines,  &c. 

SALUTATION,  the  a£t  offaluting,  greeting,  or  paying  refpeft 
and  reverence  to  any  one. 

There  is  a  great  variety  in  the  forms  of falutation.  The  Orientals 
falute  by  uncovering  their  feet,  laying  their  hands  on  their  bieafis, 
Sic.  In  England,  we  falute  by  uncovering  the  head,  bending  ths 
body,  & c.  The  pope  makes  no  reverence  to  any  mortal,  except  the 
emperor,  to  whom  he  ftoops  a  very  little,  when  he  permits  him  to 
kifs  his  lips.  A  prince,  or  perfon  of  extraordinary  quality,  is  fa- 
luted  at  his  entering  a  garrifon  by  the  firing  of  the  cannon  round 
the  place.  In  the  field,  when  a  regiment  is  to  be  reviewed  by  a 
king,  or  general,  the  drums  beat  as  he  approaches,  and  the  officers 
falute  him  one  after  another  as  he  paflfes  .by,  ftepping  back  with  tho 
right  foot  and  hand,  bowing  their  fpontoons  to  the  ground,  and 
then  recovering  them  gently,  bringing  up  the  foot  and  hand,  plant¬ 
ing  them  ;  i^hich  done,  they  pull  off’  their  hats  without  bowing. 
The  enfigns  falute  all  together,  bringing  down  their  colours  near 
the  ground  diredlly  before  them  at  one  motion,  and  having  taken 
them  up  again,  gently  lift  their  hats. 

At  fea,  they  falute  by  a  difeharge  of  cannon,  which  is  greater  or 
lefs,  according  to  the  degree  ofrefpedt  they  would  fhevv  ;  and  here 
fhips  always  falute  with  an  odd  number  of  guns,  and  galleys  with  an, 
even  one.  To  falute  with  mufkets  is  to  fire  one,  two,  or  three 
volleys;  which  is  a  method  oi falutation  that  fometimes  precedes  that 
of  cannon,  and  is  ufed  on  occafron  ot  feafts.  After  the  cannon,  they 
alfo  fometimes  falute  or  hail  with  the  voice,  by  a  joint  fliout  ol  all 
the  fhip’s  company,  repeated  three  times;  which  falutation  alfo  oc- 
caiionally  obtains  where  they  carry  no  guns,  or  do  not  care  to  dif¬ 
eharge  any.  Saluting  with  the  flag  is  performed  two  ways,  either 
by  holding  it  clofe  to  the  ItafF,  fo  that  it  cannot  flutter,  or  by  ftriking 
it  fo  as  it  cannot  be  feen  at  all,  which  is  the  moll  refpeftful.  Sa¬ 
luting  with  the  fails  is  performed  by  hovering  the  top-  fails  half  way 
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of  the  marts.  Only  thofe  veflels  that  carry  no  guns  falute  with  the 
fails. 

SAMARITANS,  an  ancient  feft  among  the  Jews,  rtill  fubfifting 
in  fome  parts  of  the  Levant,  under  the  fame  name.  It’s  origin  was 
in  the  time  of  Rehoboam,  under  whofe  reign  the  people  of  Ifrael 
were  divided  into  two  diftindt  kingdoms,  that  of  Judah  and  that  of 
Ifrael ;  the  capital  of  the  latter  being  Samaria,  the  lfraelites  obtained 
the  name  of  Samaritans. 

SAMARRA,  Sambenito,  bleffed  j achcloth ,  a  garment  worn  by 
thofe  condemned  by  the  Romifh  inquifition  to  be  burnt ;  fuch  are 
impenitents,  and  thofe  who  confefs  themfelves  guilty  of  herefy,  but 
repent,  and  renounce  their  errors  before  the  execution.  It  is  a  kind 
of  frock,  made  of  fackcloth,  of  a  faffron  colour,  and  painted  with 
flames  pointing  downwards  ;  fometimes  the  unhappy  fufferer’s  pic¬ 
ture  is  drawn  to  the  life  on  it,  and  fometimes  devils  are  painted  on 
it,  dragging,  as  it  were,  the  perlon  along  with  them  to  hell  ;  on 
their  frock  there  is  likewife  put  the  crofs  St.  Andrew,  of  a  red  co¬ 
lour  on  the  back  and  heart.  ' 

SAMIAN  Earth,  in  the  materia  medica,  the  name  of  two 
fpecies  of  marl  ufed  in  medicine,  viz.  x.  The  white  kind  called  by 
the  antients  collyrium  S  amt  urn ;  being  aftringent,  and  therefore  good 
in  diarrhoeas,  dyfenteries,  and  haemorrhages  ;  they  alfo  ufe  it  exter¬ 
nally  in  inflammations  of  all  kinds.  2.  The  brownifh-white  kind, 
called  after  Satnius ,  by  Diofcorides ;  this  alfo  Hands  recommended 
as  an  aftringent. 

SAMPHIRE,  crithmum,  in  botany,  a  genus  of  the  pentandria 
digynia  ciafs,  with  an  umbelliferous  flower.  Samphire  is  more  made 
ufe  of  as  a  pickle,  being  a  very  agreeable  one,  than  for  any  medicinal 
purpofes.  However,  it  is  ftrengthening  to  the  ftomach,  procures 
an  appetite,  provokes  urine,  opens  obftruftions  of  the  bowels,  and 
is  good  for  the  jaundice.  It  is  farther  recommended  as  a  difiolvent 
of  the  ftone,  and  a  promoter  of  the  menfes. 

SANC'l  IFICATION,  the  aft  of  fanftifyirig,  or  rendering  a 
thing  holy.  The  ftate  of  being  freed  from  fin. 

The  reformed  divines  confider  fandlification  to  be  an  aft  of  God’s 
grace,  by  which  a  perfon’s  defire  and  affeftions  are  alienated  from 
the  world,  and  by  which  he  is  made  to  die  to  fin,  and  live  to  righ- 
teoufnefs ;  or,  in  other  words,  to  feel  an  abhorrence  of  all  vice,  and 
a  love  to  virtue  and  religion. 

The  firft  petition  in  the  Lord’s  Prayer  is,  Hallowed ,  i.  z.fandlified 
he  thy  name  :  by  which  is  meant,  let  thy  name  be  ever  accompanied 
with  blefling  and  praife. 

SANC  1  ION ,  Janftio,  the  authority  given  to  a  judicial  aft  ;  or 
that,  whereby  it  becomes  legal  and  authentic.  The  word  is  formed 
from  the  Latin  fancire ,  to  efabiifh. 

SANCTUARY,  among  the  Jews,  alfo  called  Sandlum  Sandlorum, 
or  holy  of  holies,  was  the  holieft  and  molt  retired  part  of  the  tem¬ 
ple  of  Jerufalem,  in  which  the  ark  of  the  covenant  was  preferved, 
and  into  which  none  but  the  high  prieft  was  allowed  to  enter,  and 
that  only  once  a  year,  to  intercede  for  the  people. 

To  try  and  examine  any  thing  by  the  weight  of  th tfandluary,  is  to 
examine  it  by  a  juft  and  equal  fcale :  becaufe,  among  the  Jews,  it 
was  the  cullom  of  the  priefts  to  keep  ftone  weights,  to  ferve  as 
ftandards  for  regulating  all  weights  by,  though  thefe  were  not  at  all 
different  from  the  royal,-  or  profane  weights. 

Sanctuary,  in  ancient  cuftoms,  is  the  fame  with  afylum. 

SAND,  arena,  in  natural  hiftory,  a  genus  of  foffils,  the  charafters 
of  which  are,  that  they  are  found  in  minute  concretions  ;  forming 
together  a  kind  of  powder,  thegenuine  particles  of  which  are  all  of  a 
tendency  to  one  determinate  lhape,  and  appear  regular,  though  more 
or  lefs  complete  concretions  ;  not  to  be  diffolved  or  difunited  by 
water,  or  formed  into  a  coherent  mafs  by  means  of  it,  but  retaining 
their  figure  in  it;  tranfparent,  vitrifiable  by  extreme  heat  and  not 
diffoluble  in,  nor  effervefeing  with,  acids.  Sands  are  fubjeft  to  be 
varioufly  blended  both  with  homogene  and  heterogene  fubftances, 
as  that  of  talcs,  &c.  and  hence,  as  well  as  from  their  various  co¬ 
lours,  are  fubdivided  into,  1.  White  finds ,  whether  pure  or  mixed 
with  other  arenaceous  or  heterogeneous  particles  ;  of  all  which 
there  are  feveral  fpecies,  differing  no  Ids  in  the  finenefs  of  their 
particles,  than  in  the  different  degrees  of  colour,  from  a  bl  ight  and 
Ihining  white,  to  a  brownifh,  yellowifh,  greenifti,  &c.  white.  2. 
The  red  and  reddifh  funds,  both  pure  and  impure.  3,  The  yellow 
funds,  whether  pure  or  mixed,  are  alfo  very  numerous.  4.  The 
brown  finds,  diftinguifhed  in  the  fame  manner.  5.  The  black  funds 
whereof  there  are  only  two  fpecies,  viz.  a  fine  ftiining  greyifh  black 
land,  and  another  of  a  fine  Ihining  reddifh-black  colour.  6.  The 
green  kind,  of  which  there  is  only  one  known  fpecies,  viz.  a  coarfe 
variegated  dulky  green  fand,  common  in  Virginia. 

Sand  is  of  great  ufe  in  the  glafs-manufafture  ;  the  white  writing 
fand  being  employed  for  making  of  the  white  glafs,  and  a  coarle 
greenifh-looking/^for  the  green  glafs. 

In  agriculture,  it  leems  to  be  the  office  of fand  to  make  unftuous 
earth  fertile,  and  fit  to  fupport  vegetables,  &c.  For  earth  alone,  we 
find,  is  liable  to  coalefce;  and  gather  into  a  hard  coherent  mafs,  as 
appears  in  clay  ;  and  being  thus  embodied,  and  as  it  were  glued  to¬ 
gether,  is  no  way  difpofed  to  nourifh  vegetables.  But  if  fuch  earth 
be  mixed  with  fand,  it’s  pores  are  thereby  kept  open,  and  the  earth 
ltielr  loofe  fo  as  thus  to  give  room  for  the  juices  to  afeend,  and  for 
plants  to  be  nourifhed  thereby.  A  vegetable  planted  only  in  [and,  or 
in  a  fat  glebe,  or  in  earth,  receives  little  growth  or  increafe ;  but  a 
mixture  of  both  renders  the  mafs  fertile.  In  effeft,  earth  is  in  fome 
meafure  made  organical  by  means  of fand;  pores  and  fpaces,  fome- 
thing  analogous  to  veflels,  being  thereby  maintained,  by  which  the 
dffeha^d  bC  Con  veycd’  PrePared>  digefted,  circulated,  and  at  length 

Common  fand  is  a  very  good  addition,  by  way  of  manure,  to  all 
lorts  of  clay-lands;  it  warms  them,  and  makes  them  more  open  and 
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loofe.  The  b eftfand  for  the  farmer’s  ufe  is  that  which  is  wafhed  bv 
rains  from  roads  or  hills,  or  that  which  is  taken  from  the  beds  of 
rivers ;  the  common  fand  that  is  dug  in  pits  never  anlwers  nearly  fo 
well.  However,  if  mixed  with  dung,  it  is  much  better  than  laid 
on  alone  :  and  a  very  fine  manure  is  made  by  covering  the  bottom 
of  fheep-folds  with  feveral  loads  of  fand  every  -week,  which  are  to 
be  taken  away,  and  laid  on  cold  ft  iff  lands,  impregnated  as  they 
are  with  the  dung  and  the  urine  of  the  fheep.  "  y 

Befide  clay-land,  there  is  another  fort  of  ground  verv  improvcable 
by  fand ;  this  is  that  fort  of  black  boggy  land  on  which  bulhesand 
fedgegrow  naturally,  and  which  they  cut  into  turf,  in  fome  places. 
Six  hundred  load  of  fund  being  laid  upon  an  acre  of  this  land,  ac¬ 
cording  to  the  Chefhire-meafure,  which  is  near  double  the  ftatute, 
acre,  meliorate  it  fo  much,  that,  without  plowing,  it  will  yield  good 
crops  of  oats  or  tares,  though  before  it  would  have  produced  fcarce 
any  thing.  If  this  crop  is  taken  off,  the  land  be  well  dunged  and 
laid  down  for  grafs,  it  will  yield  a  large  crop  of  fweet  hay.  * 
Oncefanding  this  land  will  improve  it  for  a  vaft  number  of  years 
and  it  will  yield  two  crops  of  hay  in  the  year,  if  there  be  weather  to 
make  it  in.  Some  land  in  Chefhire  has  been,  by  this  means  ren¬ 
dered  of  twelve  times  it’s  former  value  to  the  owner.  The  bo^s  of 
Ireland,  when  drained,  have  been  rendered  very  fruitful  land  by 
mixing  fand  in  this  manner  among  the  earth,  of  which  they  confift. 
Add  to  this,  that  in  all  thefe  boggy  lands,  the  burning  them  or 
firing  their  own  turf  upon  them,  is  alfo  a  great  advantage.  The 
common  peat,  or  turf-afhes,  mixed  with  ihtfand for  thefe  purpofes 
add  greatly  to  it’s  virtue.  Sea  -fand,  which  is  thrown  up  in  creeks 
and  otner  places,  is  by  much  the  richeft  of  all  fand  for  manuring 
the  earth  ,  partly  it’s  faltnefs,  and  partly  the  fat  and  unftuous  filth 
that  is  mixed  among  it,  give  it  this  great  virtue.  In  the  weftern 
parts  of  England,  that  lie  upon  the  fea-coaft,  they  make  very  great 
advantages  of  jt.  The  fragments  of  fea-fhells  alfo,  which  are  al¬ 
ways  in  great  abundance  in  this  fand,  add  to  it’s  virtues  •  and  it  is 
always  tne  moreefteemed  by  the  farmers,  the  more  of  thefe  frag¬ 
ments  there  are  among  it.  5 

.  ^he  lea: Jand ,  ufed  as  manure  in  different  parts  of  the  kingdom, 
is  of  three  kinds:  that  about  Plymouth,  and  on  other  of  the  fouthern 
coarts,  is  of  a  blue-grey  colour  like  afhes,  which  is  probably  owing 
to  the  fhells  of  mulcles,  and  other  filh  of  that  or  the  like  colour 
being  broken  and  mixed  among  it  in  great  quantity.  Weftward* 
n^aJ  t^,e  Eand’s-end,  the  fea fand  is  very  white,  and  about  the  ifles 
of  bally  it  is  very  gliftering,  with  fmall  particles  of  talc  ;  on  the 
coatls  of  the  North  Sea,  the  fand  is  yellowilh,  brown,  or  reddifh 
and  contains  fo  great  a  quantity  of  fragments  of  cockle-fhells,  that 
it  feems  to  be  chiefly  compofed  of  them.  That  fea  -fond  is  accounted 
beft,  whicn  is  of  a  reddifh  colour:  the  next  in  value  to  this  is/the 
bluifli,  and  the  white  is  the  worrt  of  all.  Sea-/Wisbeft  when  taken 
up  from  under  water,  or  from/^-banks,  which  are  covered  by 
every  tide.  The  fmall  grain ^  fand  is  molt  fudden  in  it’s  operation, 
and  is  therefore  beft  for  the  tenant  who  is  only  to  take  three  or  four 
crops  ;  but  the  coarfe  or  large  grained  fand  is  much  better  for  the 
landlord,  as  the  good  it  does  lafts  many  years. 

When  the  land  has  been  well  manured  with  the  large  W,  they 
take  four  crops  of  corn  from  it,  and  then  lay  it  down  for  pafture  for 
fix  or  feven  years  before  they  plow  it  again.  The  grafs  is  fo  good, 
that  they  commonly  mow  it  for  hay  the  firft  year;  it  always  abounds 
very  much  with  the  white-flowered  clover.  If  the  grafs  grows  but 
fhort,  it  is  the  farmer’s  intereft  to  feed  his  cattle  upon  it,  and  it 
will  turn  to  as  good  account  this  way,  being  very  fweet  and  rich, 
™lk  ^  an<^  cows  yield  a  very  large  quantity 

Sand-Bags,  in  the  art  of  war,  are  bags  filled  with  earth  or  fand , 
holding  each  about  a  cubic  foot :  their  ufe  is,  to  raife  parapets  in 
hade,  or  to  repair  what  is  beaten  down. 

Sand-Flood,  a  terrible  mifehief,  incident  to  the  lands  of  Suf-  - 
folk,  and  fome  other  parts  of  England  ;  which  are  frequently  co¬ 
vered  with  vaft  quantities  of  fand,  rolling  in  upon  them  like  a  de¬ 
luge  of  water,  from  fandy  hills  in  their  neighbourhood.  The  beft 
way  of  flopping  it’s  progrefs  is,  by  hedges  of  furze,  planted  one 
over  another  as  they  become  level.  1 

Sand-Lands,  or  Sandy  Lands,  in  agriculture,  are  made  up 
of funds  of  different  colours  and  qualities  ;  as  white,  blackifh,  red¬ 
difh,  or  yellowifh  ;  and  in  the  fize  of  their  particles,  fome  being 
milder  or  harfher,  and  others  very  light,  feeming  mdre  duft.  The 
grey,  black,  and  afh-coloured  fands  are  worlt  of  all,  and  are  gene¬ 
rally  found  on  heaths  and  commons. 

The  moft  fuitable  plants  for  arable  lands  of  this  kind  are  white 
oats,  rye,  black  wheat,  and  turneps  :  the  natural  produce  in  weeds, 
is  quick-grafs,  forrel,  broom,  furze,  fern,  and  heath.)  The  beft  ma¬ 
nure  for  them  is  either  marl  or  fuch  clay  as  will  break  with  the 
frofts.  Cow-dung  is  alfo  faid  to  be  good  for  fuch  lands ;  and  many 
ufe  w.thfuccefs  chalk,  mud,  and  the  half  rotten  ftraw  of  dunghills. 

SANDAL,  in  antiquity,  a  rich  kind  of  flipper,  worn  on  the  feet 
by  the  Greek  and  Roman  ladies,  made  of  gold,  filk,  or  other  pre¬ 
cious  fluff,  confiding  of  a  foie,  with  an  hollow  at  one  extreme  to 
embrace  the  ancle,  but  leaving  the  upper  part  of  the  foot  bare. 

SANDARACH,  in  natural  hiftory,  a  very  beautiful  native  foffiJ, 
though  too  often  confounded  with  the  common  faftitious  red  arfe- 
nic,  and  with  the  red  matter  formed  by  melting  the  common  yellow 
orpiment. .  It  is  a  pure  fubrtance,  and  of  a  very  even  and  regular 
ftrufture,  is  throughout  of  that  colour  which  our  dyers  term  an 
orange  lcarlet,  and  is  confiderably  tranfparent  even  in  the  thickeft 
pieces.  But  though  with  refpeft  to  colour,  it  has  the  advantage  of 
cinnabar  while  in  the  mafs,  it  is  vaftly  inferior  to  it  when  both  are 
reduced  to  powders.  It  is  moderately  hard,  and  remarkably  heavy, 
and  when  expofed  to  a  moderate  heat,  melts  and  flows  like  oil :  if  fet 
on  fire,  it  burns  very  brifkly. 

Sandarach 
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Sandarach  is  found  in  Saxony  and  Bohemia,  in  the  copper  and 
filver  mines,  and  is  fold  to  the  painters,  who  find  it  a  very  fine  and 
valuable  red  :  hut  it’s  virtues  or  qualities  in  medicine  arc  no  more 
afcertained  at  this  time,  than  thofe  of  the  vellow  orpimcnt. 

Gkot-Sandarach,  is  a  dry  and  hard  refin,  ufually  met  with  in 
loofe  granules,  of  the  bignefs  of  a  pea,  a  horfe-bean,  or  larger  ;  of 
a  pale  whitifh  vellow,  tranfparent,  and  of  a  rcfinous  (null,  brittle, 
very  inflammable,  of  an  acrid  and  aromatic  tafle.and  di  fluting  a  very 
pleafant  fmell  whc n  burning.  It  is  produced  from  a  fpecies  of  the 
juniper,  and  the  cedus  baccifera.  It  flows  only  from  thefe  trees 
in  hot  countries  :  but  the  natives  promote  it’s  difeharge  by  making 
incifions  in  the  bark.  What  is  obtained  from  the  cedar  is  more  fra¬ 
grant,  efpecially  when  burnt  ;  but  it  is  feldom  to  be  met  with 
feparate  in  the  (hops,  both  being  mixed  together  under  the  common 
name  of  fundarach.  This  refin  is  good  in  diarrhoeas,  and  in  he¬ 
morrhages;  where  it’s  dofe  is  from  10  grains  to  half  a  drachm  ;  it 
is  alfo  fometimes  prefcribed  in  gonorrhoeas,  and  thefluor  albus;  but 
at  prefent  it  is  much  difufed  in  medicine;.  It  is,  however,  much 
jifed  by  our  writing-mailers,  who  make  a  powder  of  it,  which  they 
call  pounce. 

The  varnifh-makers  make  a  kind  of  varnifh  of  it  by  diflblving 
it  in  oil  of  turpentine,  or  linfeed,  or  in  fpirit  of  wine. 

SAN  DEM  AN  IANS,  or  Gla  ssites,  a  fed!  that  originated  in 
Scotland  about  the  >ear  1728.  Their  founder  was  Mr.  John  Glafs, 
a  miniiter  of  the  ellablithed  church  there,  by  whom  lie  was  ex¬ 
pelled  for  tenets  fubverfive  of  the  national  covenant. 

The  chief  opinions  and  priftices  in  which  this  fed!  differs  from 
other  Chrittians  are,  their  weekly  adminiftration  of  the  Lord’s  Sup¬ 
per  ;  their  love-feafls,  of  which  every  member  is  not  only  allowed 
but  required  to  partake,  and  which  confil!  of  their  dining  together  at 
each  other’s  houfes  in  the  interval  between  the  morning  and  after- 
no  >n  fervice  ;  their  kifs  of  charity  ufed  on  this  occalion,  at  the  ad- 
miflion  of  a  new  member,  and  at  other  times,  when  they  deem  it 
to  be  neceflary  or  proper  ;  their  weekly  colledlion  before  the  Lord  s 
Supper  for  the  fupport  of  the  poor,  and  defraying  other  txpences  ; 
mutual  exhortation  ;  abftinence  from  blood  and  things  firangled  ; 
wafliintr  each  other’s  feet,  the  precept  concerning  which,  as  well  as 
other  precepts,  they  undi  rftand  literally  ;  community  of  goods  fo  far 
as  that  every  one  is  to  confider  all  that  he  has  in  his  pofleffion  and 
power  as  liable  to  the  calls  of  the  poor  and  church,  and  the  un- 
lawfulnefs  of  laying  up  treafures  on  earth,  by  fettingthem  apart  lor 
any  diftant,  future,  and  uncertain  ufe.  They  allow  of  public  and 
private diverfions  fo  far  as  they  are  not  connefted  with  circumftances 
xeallv  finful  ;  but  apprehending  a  lot  to  be  facred,  difapprove  of 
playing  at  cards,  dice,  &c.  They  maintain  a  plurality  of  elders, 
pallors,  or  bifhops,  in  each  church,  and  the  neceflity  of  the  prefence 
of  two  elders  in  cverv  aft  of  difeipline,  and  at  the  admiriltration  of 
the  Lord’s  Supper.  In  the  choice  of  thefe  elders,  want  of  learning, 
and  engagements  in  trade,  &e.  are  no  fufficient  objeftion  ;  but  le- 
cond  marriages  difqualify  for  the  office  ;  and  they  are  ordained  by 
prayer  and  fading,  impofition  of  hands,  and  giving  the  right  hand 
of  fellowffiip.  In  their  difeipline  they  are  Itrift  and  feverfe,  and 
think  themfelves  obliged  to  feparate  from  the  communion  and  wor¬ 
ship  of  all  fuch  religious  focieties  as  appear  to  them  not  to  profefs 
the  fimple  truth  for  their  only  ground  of  hope,  and  who  do  not  walk 
in  obedience  to  it.  We  fhall  only  add,  that  in  every  church  tranf- 
aftion,  thev  efteem  unanimity  to  be  abfolutely  neceflary. 

SANDI  VF.R,  a  whitilfi  fait,  continually  cal!  from  the  metal,  as 
it  is  called,  whereof  glafs  is  made;  and  fwimmingon  it’s  furiace,  is 
fkimimd  off.  Sandiver  is  alfo  plentifully  thrown  out  in  the  eruptions 
of  volcam  es  ;  fome  is  of  a  fine  white,  and  others  tinged  blueifh,  or 
yellowifh.  Sandiver  is  detergent,  and  good  for  foulnelfes  of  the 
ifkin.  It  is  alfo  ufed  by  gilders  of  iron. 

SANGUIFICATION,  in  the  animal  oeconomy,  the  converfion 


if  chyle  into  true  blood. 

Blood  is  formed  from  chyle  by  various  and  fuccefijve  degrees.  A 
ew  hours  after  meals,  the  chyle  is  found  conveyed  into  the  blood, 
hough  not  aflimilated.  Hence,  when  after  a  liberal  meal  blood  is 
aken  from  the  vein,  belides  the  ferum  and  the  red  part,  there  is  a 
.vhite,  fweet,  and  chylous  part  found  fluftuating  in  the  blood.  In 
1  few  hours  the  chvle,  conveyed  with  the  blood  through  the  veflels, 
s  feparated  from  the  blood  by  the  fabric  of  the  breads,  and  affords 
nilk,  which  is  of  a  different  nature  both  from  blood  and  chyle  ;  tor 
n  milk  there  begins  to  be  formed  that  tendency  to  concretion  which 
s  already  prefent  in  the  ferum  of  the  blood,  for  it  yields  cheefe. 
3ut  this  tendency  to  concretion  is  never  found  in  the  chyle.  Hence 
A’e  may  artificially  imitate  the  preparation  of  chyle  in  emulnons, 
jut  never  the  nature  of  milk. 

When  a  found  woman  for  twelve  hours  totally  abftains  from  meat 
ind  drink,  her  milk  begins  to  be  faline  and  yellowifh.  If  die  ab- 
ftains  llill  longer,  nothing  is  found  in  the  blood  taken  from  her 
veins,  but  what  (like  the  white  of  an  egg)  is,  by  means  of  the  hre, 
roncretcd,  which  never  happens  in  the  chyle.  Hence  we  may  con¬ 
clude,  that  the  bodies  of  found  perfonsare  the  formers  and  producers 
Df  their  own  blood,  in  the  fame  manner  as  any  plant,  by  it  s  peculiar 
fabric,  prepares  it’s  fap  from  the  juice  of  the  fertile  earth  and  the 
Tenial  influences  of  the  circumambient  air.  In  the  human  body  the 
formation  of  blood  depends  principally  upon  the  efficacy  of  the  cir¬ 
culation,  bv  which  the  veflels  aft  upon  their  contained  fluids. 

SANGUINE,  in  general,  fomething  abounding  with,  or  re- 
"embling  blood.  Figuratively,  /anguine  denotes  warm,  ardent, 
confident,  firong,  affured,  &c.  Among  heralds,  the  term /anguine 
is  often  called  murrey,  being  made  of  red  lake  tinge  wit  a  ill :  e 
Spaniffi  brown  ;  it  is  chiefly  ufed  in  the  coats  of  the  knights  o  the 
Bath,  and  is  reprefented,  in  engraving,  by  hatches  like  thofe  of 

PUSAN I IEDRIM,  or  Sanhedrin,  among  the  Jews,  the  great 
council  of  the  narion,  conliiling  ol  70  fenators,  taken  partly  from 
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among  the  priefts  and  Levites,  and  partly  out  of  the  inferior  judges, 
who  formed  what  is  called  the  lefler  fanhedrim.  The  room  they  mec 
in,  was  a  rotunda,  half  of  which  was  built  without  the  temple,  and 
half  within.  The  mfi,  or  prefident  of  the  funhediim,  fat  upon  a 
throne,  with  his  deputy  on  his  right  hand,  his  tub-deputy  on  his  left, 
and  the  other  fenators  ranged  in  order  on  each  fide. 

1  he  authority  of  this  council  was  very  extenlivc,  for  they  decided 
fuch  caufes  as  were  brought  before  them  by  way  of  appeal  from  the 
inferior  courts  ;  and  the  king,  the  high  priefts,  and  prophets,  were 
under  the  jurifdiftion  of  this  tribunal.  They  had  the  right  of  judg- 
ingin  capital  cafes,  and  fentenccof  death  might  not  be  pronounced 
in  any  other  place  ;  for  which  reafon  the  Jews  were  forced  fo  quit 
this  hall,  when  the  power  of  life  and  death  was  taken  out  of  their 
hands,  4a years  before  the  deftruftion  of  the  temple,  and  three 
years  before  the  death  of  Chrift. 

There  were  feveral  inferior /anhedrims  in  Paleftine,  each  of  which 
confided  of  23  perfons;  ail  thele  depended  on  the  great /anhedrim  ot 
Jerufalem. 

SAN lCLE,/anicula,  in  botany,  a  genus  of  the  pentandria  digynia 
clafs,  with  an  umbelliferous  flower;  each  partial  one  being  com* 
pofed  of  five  comprefled  and  bifid  petals;  thefruit  iscompnfed  of  two 
feeds,  plane  on  one  fide,  and  convex  and  fcabious  on  the  other. 

The  medical  writers  all  agree  in  celebrating  this  plant  as  one  of 
the  greatel!  vulneraries  we  have  of  our  own  growth.  They  recom¬ 
mend  it  as  a  mild  reftringent,  internally  and  externally,  for  healing 
frefh  wounds  and  erofions  ;  and  many  go  fo  far  as  to  talk  of  fiftulas 
having  been  cured  by  injefting  a  decoftion  of  it ;  but  the  modern 
praftice  of  forgery  has  fallen  upon  very  different  methods  of  prac¬ 
tice  in  thefe  cafes,  from  their  predecelfors,  and,  in  confequenee  of 
that,  the  whole  tribe  of  vulnerary  herbs  is  difregarded. 

SANIDIUM,  in  natural  hiftory,  the  name  of  a  genus  of  fulfils, 
of  the  clafs  of  the  felenitae,  but  neither  of  the  rhomboidal  nor  co¬ 
lumnar  kinds,  nor  any  other  way  diftinguilhable  by  it’s  external 
figure,  being  made  up  of  feveral  plain  fiat  plates.  See  Piute  55, 
Cia/s  2. 

Of  the  two  known  fpecies,  one  is  colourlefs  and  pellucid,  the 
other  whitilfi  and  opake.  Thefirft  is  found  about  Oxford,  Y01  k- 
fhire,  Sic.  the  fecond  is  very  common  in  Germany,  and  is  fometimes 
met  with  in  Leicefterfhire,  and  other  parts  of  England. 

SAP,  in  phyfiology,  a  juice  furnifhed  by  the  earth,  and  changed 
into  the  plant,  conlifting  of  foffil  parts,  other  parts  derived  from 
the  air  and  rain,  and  others  from  putrified  animals,  plants,  &c.  See 
the  article  Juice. 

This  juice  enters  the  plant  in  form  of  a  fine  and  fubtile  water, 
which  the  nearer  it  is  to  the  root,  the  more  it  retains  of  it’s  proper 
nature  ;  and  the  farther  from  the  root,  and  the  more  aftion  it  has 
fuftained,  the  nearer  it  approaches  to  the  nature  of  the  vegetable : 
confequently,  when  the  juice  enters  the  root,  it  is  earthy,  watery, 
poor,  acid,  and  fcarcely  oleaginous  at  all.  In  the  trunk  and 
branches  it  is  farther  prepared,  though  it  ftill  continues  acid,  as  we 
find  by  tapping  a  tree  in  the  month  of  February.  The  /up  being  here 
carried  to  the  germs  or  buds,  is  more  concofted  ;  and  here  having 
unfolded  the  leaves,  thefe  come  to  ferve  as  lungs  for  the  circulation 
and  farther  preparation  of  the  juice.  By  fuch  means  is  the /ap  ftill 
farther  altered  and  digefted,  as  it  is  farther  in  the  petals  or  leaves  of 
the.fiowers,  which  tranfmit  the  juice,  now  brought  to  a  farther  fub- 
tility,  to  the  ftamina ;  thefe  communicate  it  to  the  farina,  or  duff, 
in  the  apices,  which  is,  as  it  were,  the  male  feed  of  the  plant;  where 
having  undergone  a  farther  maturation,  it  is  filed  into  the  pillil, 
which  performs  the  office  of  an  uterus  or  womb  ;  and  thus  having 
acquired  it’s  laft  perfection,  it  gives  rife  to  a  new  fruit  or  plant. 
The  fap  having  thus  gone  it’s  ltage,  from  the  root  to  the  remote 
branches,  and  even  the  flower;  and'  having,  in  every  part  of  it’s 
progrefs,  depofited  fomething  both  for  aliment  and  defence,  what  is 
redundant  palles  out  into  the  bark,  the  veflels  of  which  are  inofeu- 
lated  with  thofe  in  which  the  fap  mounts;  and  through  which  it 
defeends  to  the  root,  and  thence  to  the  earth  again.  And  thus  a 
circulation  is  effefted. 

Sap,  or  Sapp,  in  the  art  of  war,  is  the  digging  deep  under  the 
earth  of  the  glacis,  in  order  to  open  a  covered  pafiage  into  the  moat. 
It  is  only  a  deep  trench,  covered  at  top  with  boards,  hurdles,  earth, 
fand-bags,  See.  and  is  ufually  begun  five  or  fix  fathoms  from  the 
faliant  angle  of  the  glacis. 

SAPLING,  among  gardeners,  is  a  young  tree  full  ot  lap. 

SAPONACEA  terra,  in  natural  hiftory,  a  kind  of  native  alcali 
fait,  of  the  nature  of  the  nitre,  or  natron,  of  the  ancients,  which  is 
found  on  the  furface  of  the  earth,  mixed  with  dirt,  &c.  in  the  neigh¬ 
bourhood  of  Smyrna,  and  thence  called  by  fome  Smyrna  earth.  See 

the  article  Flos  Afia.  /  _ 

The  common  proportion  in  the  making  the  foap  is  two  loads  ot 
earth,  five  quintals  each,  to  fifty  quintals  of  oil,  and  the  produce  is 
between  feventy  and  eighty  quintals  of  foap.  The  earth  is  bought  at 
a  dollar  a  load,  and  the  foap  at  fix  and  a  half  a  quintal.  There  arc 
employed  annually,  in  making  foap  at  Smyrna,  at  leaft  ten  thoufand 
quintals  of  oil.  The  bringing  the  foap  earth  to  Smyrna  employs  a 
thoufand  camels,  or  fifteen  hundred,  for  eight  months  of  the  year* 
the  four  fummer  months  being  too  hot  for  camels  to  travel  in.  A 
common  foap-houfe  produces,  at  a  medium,  a  thoufand  dollars  a 


SAPPHIC,  in  poetry,  a  kind  of  verfe  much  ufed  by  the  Greeks 
ind  Latins  ;  and  fo  denominated  from  the  inventrefs  Sappho. 

The  Sapphic  verfe  confifts  of  eleven  fyllables,  ©r.  five  ieet ;  whereof 
he  firft,  fourth,  and  fifth,  are  trochees,  the  lecond  a  lpondee,  and 

he  third  a  daftyl,  as  in  , 

Integer  vita,  fcelertfque  purus, 

Non  eget  Alauri  jaculis  nec  area.  HoR. 

Three  verfes  of  this^kind,  clofed  with  an  Adonic  verfe, conlifting 
if  a  daftyl  and  fpor.dee,  ufually  make  a  llrophe.  SAppHIRE> 
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-  SAPPHIRE,  a  pellucid  gem,  which,  in  it’s  fineft  ftate,  is  ex¬ 
tremely  beautiful  and  valuable,  and  fecond  only  to  the  diamond  in 
luftre,  hardnefs,  and  price.  It’s  proper  colour  is  a  pure  blue  ;  in 
the  fined  fpecimens  it  is  of  the  deepeft  azure,  and  in  others  varies 
into  palencfs  in  (hades  of  all  degrees  between  thfit  and  a  pure  cryftal 
brightnefs  and  water,  without  the  leaf!  tinge  of  colour,  but  with  a 
luftre  much  fuperior  to  the  cryftal.  They  are  diftinguifhed  into  four 
forts,  viz.  the  blue  fapphire ,  the  white  fapphire,  the  water fapphire, 
and  the  milk  fapphire. 

The  gem  known  to  us  by  this  name  is  extremely  different  from 
the  fapphire  of  the  ancients,  which  was  only  a  femi-opake  done,  of  a 
deep  blue  veined  with  white,  and  fpotted  with  fmall  gold-coloured 
fpangles,  in  the  form  of  (tars,  and  was  only  a  more  beautiful  kind 
of  the  lap's  lazuli  :  but  our  fapphire  they  have  defcribed  under  the 
name  of  befyllus  adroides,  or  the  iky-blue  beryl. 

The  fi neftfappbires  in  the  world  are  brought  from  the  kingdom  of 
Pegu,  in  the  Eaft-lndies,  where  fome  are  found  perfectly  colourlefs, 
and  others  of  all  the  lhades  of  blue  ;  thefe  are  all  found  in  the  peb¬ 
ble-form. 

SARABAND,  a  mulica!  compofition  in  triple-time  ;  being,  in 
reality,  no  more  than  a  minuet,  whofe  motions  are  flow  and  ferious. 

Saraband  is  alfoaSpanifh  dance  to  the  fame  meafure,  ufually  ter¬ 
minating  when  the  hand  rifes  ;  whereby  it  is  diftinguifhed  from 
the  courant,  which  ends  when  the  hand  that  beats  time  falls. 

SARCASM,  in  rhetoric,  a  bitter,  keen  irony,  w'hereby  the  ora¬ 
tor  feoffs  and  infults  his  adverfary. 

Sarcafmuf  with  a  biting  jeer  doth  kill, 

And  ev’ry  word  with  lirongeft  venom  fill. 

Such  was  that  taunting  expreflion  of  the  Jews  to  our  Saviour, 
“  He  faved  others  ;  himfelf  he  cannot  fave  alfo,  Satia  te  fanguine, 
Cyre.  Glut  thyfelf  with  blood ,  Cyrus. 

SARCOCELE,in  furgery.a  fpurious  rupture,  or  hernia,  wherein 
the  teftiele  is  confiderably  tumified  or  indurated,  like  a  fchirrhus,  or 
much  enlarged  by  a  flefhv  excrefcence,  which  is  frequently  attended 
■with  acute  pains,  and  fometimes  ulceration,  fo  as  to  degenerate  at 
laft  into  a  cancerous  difpofition.  See  the  article  Hernia. 

When  the  tumor  of  the  teftiele  is  accompanied  with  hardnefs,  the 
caufes  are  much  the  fame  with  thofe  of  a  fchirrhus.  When  there  is  a 
flefhy  excrefcence,  then  the  caufe  is  ufually  fome  contufion,  or  other 
external  violence.  The  tumor  differs  as  to  it’s  magnitude,  being 
frequently  no  larger  than  a  hen’s  egg,  though  fometimes  as  big  as  a 
man’s  fift. 

The  figns  whereby  the  farcoctle  may  be  diftinguifhed  from  other 
ruptures, are  principally  the  hardnefsof  the  tumor, and  it’s  feat  being 
in  the  teftiele ;  whereas  the  true  herhiae  are  diftindft  from  the  teftiele, 
and  fofter  to  the  touch.  If  a  farcocele  be  not  timely  brought  to  a 
fuppuration,  it  very  eafily  degenerates  into  a  cancer;  and  if  both  tef- 
ticles  are  affected,  caftration  is  often  neceflarv  ;  but  if  the  tumor 
proceeds  through  the  inguen,  up  to  the  abdomen,  even  caftration 
will  be  ufelefs,  and  death  is  the  confequence. 

A  recent  farcocele ,  according  to  Heifter,  may  frequently  be  fup- 
purated  by  digeftive  medicines,  as  well  internal  as  external.  When 
thefe  medicines  prove  ineffectual,  the  lize  and  pain  of  the  tumor  in- 
creafe,  and  it  feems  inclined  towards  a  cancerous  difpofition,  if  it 
has  not  reached  the  ring  of  the  abdominal  mufcles ;  there  is  then  but 
one  way  left  of  relieving  the  patient,  and  that  is  by  a  dextrous  and 
timely  extirpation  of  the  difordered  teftiele,  or  both,  if  they  are  af¬ 
fected,  which  is  termed  caftration,  and  renders  the  patient  impotent. 

In  this  operation  the  fpermatic  veffels  are  firft  to  be  tied  fecurely 
with  a  ligature  near  the  inguen,  and  afterwards  divided,  to  give  the 
patient  lefs  pain  ;  and  as  a  divifion  of  thefe  vellels,  which  are  fo 
much  enlarged,  may  be  attended  with  a  fatal  haemorrhage,  it  may 
be  prudent,  for  the  greater  fecurity,  to  pafs  a  double  ligature  round 
thofe  veffels,  one  below  the  other  ;  oreife  not  to  extirpate  the  tefti- 
cle  fo  foon  as  it  is  freed  from  the  ferotum,  and  it’s  veffels  ftriCtly 
tied,  but  to  wait  a  few  days,  till  the  teftiele  begins  to  grow  flaccid 
and  mortifies,  which  is  a  fign  the  fpermatic  veffels  are  well  fecured, 
and  may  be  divided  without  any  danger;  but  if  that  does  not  fol¬ 
low,  the  ligature  is  not  ftriCt  enough,  and  another  muff  be  made, 
much  tighter.  ^ 

If  a  patient  fhould  be  troubled  with  a  flefhy  excrefcence  upon 
his  teftiele,.  which  is  in  other  refpe&s  found,  and  finds  no  relief 
from  medicines,  the  teftiele  may  he  preferved,  and  yet  the  patient 
freed  from  his  diforder,  by  opening  the  ferotum,  and  extirpating 
,  the  offending  part  only. 

With  regard  to  the  drefling,  it  is  to  be  done  with  feraped  lint  and 
comprelfes,  and  fecured  by  a  proper  bandage  ;  and  to  abate  the  in¬ 
flammation,  which  fometimes  arifes,  a  difeutient  cataplafm  may  be 
ufed,  and  the  wound  afterwards  treated  with  fome  digeftive  oint¬ 
ment  or^vulnerary  balfam.  .See  the  article  Wound. 

SARCOCOLLA,  in  pharmacy,  a  gum  refin,  which  approaches 
greatly  to  the  nature  of  the  Ample  gums.  It  is  brought  to  us  from 
*  C/fiVnd  *n  fmall  granules,  moderately  heavy,  and  of  a 

whitilh,  brovvnifh,  or  reddifh  colour,  very  friable,  of  a  faintifh  dif- 
agreeable  fmell,  and  of  an  acrid  and  naufeous  tafte. 

Hoffman  abfolutely  condemns  the  internal  ufe  of  it.  However,  it 
is  recommended  in  ophthalmias,  and  defluxions  of  a  (harp  matter 

upon  the  eyes  ;  and  is  generally  ordered  to  be  dilfolved  in  milk  for 
this  purpofe. 

SARCOLOGY,  is  that  part  of  anatomy  which  treats  of  the  foft 
m.u^cles,  inteftines,  arteries,  veins,  nerves,  and  fat. 

oaituuMA,  in  forgery,  denotes  any  flefhy  excrefcence. 
arcomata  of  the  nofe,  eyes,  &c.  may  be  fometimes  removed  by 
cauftics  ;  but  the  extirpating  them  with  the  knife  or  feiifars  is  the 
fafeu  and  moft  eligible  method.  The  wound  fhould  be  fuffered  to 
b.ced  awhile,  after  which  it  may  be  walhed  with  a  collyrium  made 
of  aloes,  tutty,  and  fugar  of  lead,  mixed  in  rofe-water. 
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SARCOPHAGOUS  medicines ,  are  thofe  which  eat  away  proud 
flefti,  and  are  otherwife  called  cauftics.  F 

SARCOT1CS,  in  furgery,  medicines  which  generate  flefh  in 
wounds.  Incarnatives. 

SARCULATION,  in  the  ancient  agriculture,  a  kind  of  hoeing 
ufed  to  root  up  the  weeds  in  their  peas,  &c. 

SARDIAN,  a  precious  {lone  of  a  blood  colour,  femi-tranfparent* 
the  fame  with  the  cornelian.  To  give  them  the  greater  luftre  it  ig 
ufual,  in  fetting  them,  to  lay  filver-leaf  underneath. 

SARDONYX,  in  natural  hiftory,  a  genus  of  femipellucid  gems 
of  the  onyx  ftrufture,  zoned  or  tabulated,  and  compofed  of  the 
matter  of  the  onyx  variegated  with  that  of  the  red  or  yellow  car- 
nelian.  See  the  articles  Carnelian  and  Onyx. 

Of  this  ftone  there  are  feveral  beautiful  fpecies  ;  as,  1.  The  thin 
zoned  red fardonyx,  or  whitilh  onyx,  with  thin  fnow-white  and  red 
zones.  2.  The  broad  zoned  red  fardonyx ;  or  horny  onyx,  with 
pundtuated  zones.  3.  The  horny  onyx,  with  whitilh  and  yellow 
zones  ;  and  is  properly  the  yellow  fardonyx,  and  the  chryfolite  onyx 
of  the  ancients.  4.  The  orange-colouredyWswy*,-  orbluifh  white 
onyx,  with  orange-coloured  and  whitilh  zones. 

SARGUS,  in  ichthyology,  the  yellow  fparus,  caught  in  the  Me¬ 
diterranean  fea,  with  the  teeth  in  the  jaws  broad.  See  Plate 6 1 ,  fig 
45.  There  is  ajfo  a  river  filh  of  this  name,  refembling  the  chub. 

SARRASIN,  or  Sarrazin,  in  fortification,  a  kind  of  portcui- 
1  ice ,  otherwife  called  an  herfe,  which  is  hung  with  ropes  over  the 

gates  of  a  town  or  fortrefs,  and  let  fall  in  cafe  of  a  furprife. 

SARSAPARILLA,  the  root  of  a  plant  growing  in  Peru  and 
Brafil.  The  plant  which  produces  it  is  one  of  the  dioecia  hexan- 
dria  of  Linnaeus,  and  of  the  herbas  hacciferae  of  Mr.  Ray ;  and  is 
defcribed  by  late  botanifts  under  the  name  of fniilax afpera  Peruviana  * 
and  by  Hernandez  under  that  of  mecapati Jive  zarcaparilla. 

It  isafudorific,  and  an  attenuant,  and  has  been  elteemed  a  great 
medicine  in  the  cure  of  the  venereal  difeafe,  but  the  ufe  of  mercury 
has  caufed  it  of  late  to  be  negledfted.  It  is  however  of  great  fer  vice 
in  many  chronic  cafes,  which  owe  their  origin  toobftrudfions  of  the 
vifeera,  and  where  attenuants  are  proper  ;  but  it  mult  be  continued 
along  time,  and  is  belt  given  in  decoCtion,  or  by  way  of  dier  drink. 

SASSAFRAS,  a  very  light  and  fpongy  woo’d,  of  a  pale  whitifil 
red  colour,  with  an  admixture  of  brown  in  it,  and  of  a  very  fra¬ 
grant  and  perfumed  fmell,  and  of  an  acrid  and  aromatic  fweet  tafte 
which  is  very  agreeable.  It  grows  in  feveral  parts  of  America’ 
from  whence  the J'affafras  is  brought  to  us. 

Suffafras  wood  is  a  diuretic  and  diaphoretic  ;  it  attenuates  vifeid 
humours,  and  is  good  in  all  obftru&ions  of  the  vifeera.  It  is  given 
in  cachexies,  in  fcorbutic  complaints,  and  in  the  venereal  difeafe. 
It  is  feldom  given  in  fubftance  ;  the  ufual  way  of  taking  it  being  in 
infufion,  in  the  manner  of  common  tea,  in  which  method  it  is  very 
pleafant.  The  oil  extracted  from  it  is  very  fragrant,  and  poffefles 
moft  of  the  virtues  of  the  wood. 

SATAN,  in  facred  criticifm,  denotes  an  adverfary,  perfecutor 
or  accufer.  See  the  article  Devil.  ? 

SATELLITE,  a  guard  or  perlon  that  attends  on  another,  either 
for  his  fafety,  or  to  execute  his  pleafure. 

Satellite,  inaftronomy,  the  fame  with  a  fecondary  planet,  or 
moon  ;  fo  called  from  it’s  continually  waiting  upon  or  revolving 
round  one  of  the  primary  planets. 

Thus  the  moon  may  be  called  the  fatellite  of  the  earth  :  but  the 
term  is  chiefly  applied  to  the  new-difeovered  planets,  which  make 
their  revolution  about  Saturn  and  Jupiter. 

Dr.  Gregory,  in  his  excellent  aftronomy,  hath  demonftrated,  that 
if  a  fatellite  deferibe  an  elliptic  orbit  round  a  planet  placed  in  one  of 
the  foci  of  that  ellipfis,  the  greater  axis  of  the  line  of  theapfes  will, 
with  an  angular  motion,  twice  advance  forwards,  viz.  in  the  two 
fyzygies,  and  twice  recede  backwards,  viz.  when  in  quadrature  to 
the  fun.  And  that  this  force  of  progreffion  is  near  twice  as  <*reat  as 
that  of  the  recefs,  and,  therefore,  the  line  of  the  apfes,  in  every  re¬ 
volution  ofth t  fatellite,  will  advance  more  forward  than  it  will  recede 
backward  ;  and  that  by  the  excefsof  this  progreflion,  the  apfes  will 
move  in  confequentia.  If  a  fatellite  move  round  a  planet  in  an  ec¬ 
centric  orbit,  the  eccentricity  will  be  twice  changed  in  every  revolu¬ 
tion,  and  in  each  revolution  will  be  greateft,  when  th efale/tite  is  in 
the  fyzygies  with  the  fun,  and  leaft,  when  it  is  in  the  quadratures  ; 
and  will  be  continually  increaftng  from  the  quadratures  to  the  fvzy- 
gies,  and  decreafing  from  the  fyzygies  to  the  quadratures. 

SA I  IRE,  in  matters  of  literature,  a  difeourfeor  poem  expofing 
the  vices  and  follies  of  mankind.  ' 

The  word  fatire  was  anciently  taken  in  a  lefs  reftrained  fenfe  than 
it  is  at  prefent,  not  only  as  denoting  a  fevere  poem  againft  vice,  but 
as  confifting  of  precepts  of  virtue,  and  the  praifes  of  it :  and  even  in 
th efatires,  as  they  are  called,  of  Horace,  Juvenal,  and  Perfius,  See. 
which  are  principally  levelled  againft  the  weaknefs,  the  follies,  or 
vices  of  mankind,  we  find  many  diredftions,  as  well  as  incitements, 
to  virtue.  Such  ftrokes  of  morality  Horace  is  full  of ;  and  in  j  u ve¬ 
nal  they  occur  very  frequently.  AH  of  them,  fometimes,  correct 
vice  like  moralifts ;  we  may  fay,  like  divines  rather  than  fatirifts. 

With  refpeft  to  the  nature  and  different  fpecies  of  it,  fatire,  in 
general,  being  a  poem  defigned  to  reprove  the  follies  and  vices  of 
mankind,  is  twofold  ;  either  the  jocofe,  as  that  of  Horace  ;  or  the 
ferious,  like  that  of  Juvenal:  the  former  hidden,  the  latter  open: 
that  generally  makes  fportwith  vice,  and  expofesit  to  ridicule;  this  ' 
probes  it  to  thq  bottom,  and  puts  it  to  the  torture:  and  fo  far  is  it 
from  not  deferving  the  title  of  fatire,  as  fome  pretend,  that  it  feems 
rather  a  more  noble  fpecies  of  it ;  and  the  genteel  ftrokes  of  Horace, 
how  ingenious  foever,  are  lefs  affe&ing  than  the  poetic  rage  and 
commendable  zeal  of  Juvenal. 

'1  hey  both  agree  in  being  pungent  and  cutting,  yet  are  difitin- 
guilhcd  by  very  evident  marks.  The  one  is  pleafant  and  facetious, 
the  other  angry  and  auftere  :  the  one  fmilcs,  the  other  llorms :  the 
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foibles  of  mankind  are  theobjefl  of  one;  greater  crimes,  of  the  other: 

,  the  former  is  always  in  the  pleating  ftyle;  the  latter  generally  in  the 
fublime:  that  abounds  with  wit  only;  this  adds  to  the  fait  birter- 
nefs  and  acrimony.  Either  kind  of  fatire  may  be  writ  in  the  dia¬ 
logue  or  epiftolary  manner;  and  we  have  inftances  of  both  forms  in 
Horace,  Juvenal,  and  Perfius.  As  fome  of  Horace’s,  which  arc 
called fatlres,  are  as  truly  epiftles;  fo  many  of  his  epiftles  might  as 
well  be  called  fatire s :  for  example,  ^ui  fit  Meccenas,  See.  might, 
with  equal  reafon,  be  reckoned  among  the  epiftles  ;  and  Prtma  didla, 
mihi,  See.  among  the  difeourfes  or  fatires\  if  the  author  or  editor  had 
fo  thought  fit. 

The  chief  fatirifts  amotfg  the  ancients  are  Horace,  Juvenal,  and 
Perfius;  thofe  among  the  moderns,  Regnier  and  Boileau  in  French; 
and  Dryden,  Oldham,  Rochefter,  Buckingham,  Pope,  Young,  &c. 
among  the  Englifh. 

SATISFACTION,  in  law,  denotes  the  giving  of  recompencc 
for  an  injury  done;  ample  gratification. 

Satisfaction,  or  atonement,  in  theology,  is  defined  to  be,  that 
which  being  done  or  fuffered  either  by  an  offending  creature  himfelf, 
or  by  another  perfon  for  him,  fhall  fecure  the  honour  of  the  divine 
government,  in  bellowing  upon  the  offender  pardon  and  happinefs. 
In  this  fenfe,  Chrift  is  faid  to  have  made  J'atisfatfion  for  humble  and 
penitent  finners. 

SATTIN,  a  gloffy  kind  of  filk  fluff,  the  warp  of  which  is  Very 
fine,  and  ftands  out  fo  as  to  cover  thecoarfer  woof. 

Some  Jat'tins  are  quite  plain,  others  wrought ;  fome  flowered  with 
gold  or  filver,  and  others  ftriped,  &c.  The  ChiHefe  fattins  are  moll 
valued,  becaufe  of  their  cleaning  and  bleaching  eafily,  without  lofing 
any  thing  of  their  lultre:  in  other  refpe&s  they  are  inferior  to  thofe 
of  Europe. 

SAT  T  INET,  a  flight  thin  kind  of  fattin,  commonly  ftriped,  and 
chiefly  ufed  bythe  ladies  for  fummer  night-gowns. 

SATURATION,  in  chemiftry,  is  the  impregnating  an  acid  with 
an  alcali,  or  vice  verja,  till  cither  will  receive  no  more,  and  the 
mixture  become  neutral. 

SATURDAY,  the  feventh  or  laft  day  of  the  week,  fo  called  from 
the  idol  Seatefi,  worfhipped  by  the  ancient  Saxons,  and  thought  to  be 
the  fame  as  the  Saturn  of  the  Latins.  Saturday  anfwers  to  the  Jewilh 
Sabbath,  ard  is  Hill  obferved  as  fuch. 

SA  TURN,  Ip,  in  aftronomy,  the  remoteflof  the  fuperior  planets, 
which,  by  reafon  of  it’s  great  diftance  from  the  fun,  lhines  but  with  a 
feeble  light.  See  the  article  Planet,  in  the  Syftem. 

Saturn’s fatellites  are  five  moons;  the  firft  or  inmoft  of  which 
revolves  about  Saturn  in  1  day  21  hours  and  18  minutes,  at  the  dif¬ 
tance  of  near  two  femidiameters  of  the  ring;  the  fecund,  in  2  days 
17  hours  and  41  minutes,  at  the  diftance  of  2f  femidiameters ;  the 
third,  in  four  days  12  hours  and  25  minutes,  at  the  diftance  of  g-|  fe¬ 
midiameters;  the  fourth,  in  15  days,  22  hours,  and  41  minutes,  at 
the  diftance  of  eight  femidiameters;  and  the  fifth,  in  70  days  22 
hours  and  4  minutes,  at  the  diftance  of  23-^0  femidiameters  of  Sa¬ 
turn's  ring. 

In  the  beginning  of  the  year  1665,  the  celebrated  Mr.  Huygens 
difeovered  th  biggeft  of  Saturn's  fatellites;  the  other  four  fatellites  of 
Saturn  were  all  of  them  the  difeovery  of  Mr.  Caftini,  the  third  and 
fifth  in  the  years  1671,  1672,  1673;  but  the  firft  and  fecond  were  not 
difeovered  till  the  year  1684,  by  extraordinary  lelefcopes  of  80,  100, 
150,  and  200  feet  in  length. 

Saturn,  in  mythology,  one  of  the  terreftrial  gods;  the  fon  of 
Uranus  and  Vefta,  or  Coelum  and  Terra.  He  is  reprefented  under 
the  figure  of  a  decrepid  old  man  in  fetters,  with  a  long  beard,  and 
hoary  head;  bearing  in  his  right  hand  a  pruning  hook  or  fey  the,  and 
in  his  left  a  chdd,  which  he  is  about  to  devour. 

SATURNALIA,  in  Roman  antiquity,  a  feftival  obferved  about 
the  middle  of  December,  in  honour  of  the  god  Saturn.  On  this 
feftival  the  Romans  facrificed  bare-headed,  contrary  to  their  cuftom  at 
other  facrifices. 

SATURNINE,  an  appellation  given  to  perfons  of  a  fullen  me¬ 
lancholy  difpofition,  as  being  fuppofed  under  the  influence  of  the  pla¬ 
net  Saturn. 

SAVAGES,  (from  fauvage ,  Fr.)  wild,  barbarous  people,  without 
any  fixed  habitation,  law,  or  policy;  barbarians. 

SAUCISbE,  or  Sausage,  in  the  military  art,  a  long  train  of 
powder,  fewed  up  in  a  roll  of  pitched  cloth,  about  two  inches ’'in 
diameter,  ferving  to  fet  fire  to  mines.  There  are  ufually  two  JauciJJes 
extended  from  the  chamber  of  the  mine  to  the  place  where  the  engi¬ 
neer  ftands;  that  in  cafe  one  fhould  fail,  the  other  may  take  effect. 

SAUC1SSON,  in  fortification,  a  mafs  of  large  branches  of  trees 
bound  together;  and  differing  only  from  a  fafeine,  as  this  is  compofed 
of  fmall  branches  of  twigs. 

SAVIN,  fubina,  in  botany  a  fpecies  of  juniper,  and  famous  as 
an  byfteric  and  attenuant;  and,  indeed,  it  promotes  the  difeharges  by 
urine,  and  the  menfes,  more  forcibly  than  fafely,  if  not  under  very 
careful  management. 

SAVIOUR,  an  appellation  peculiar  to  Jefus  Chrift,  as  being  the 
true  Meffiah,  and  only  Javiour  of  the  world. 

SAW,  /wra,  an  inftrument  ferving  to  divide  into  pieces  divers  fo- 
lid  matters,  as  wood,  ftonc,  marble,  ivory,  Sec.  The  Jaw  is  one 
of  the  molt  ufeful  machines,  in  the  mechanic  arts,  ever  invented. 
The  fable,  which  is  perhaps  founded  on  fome  furer  tradition,  attri¬ 
butes  tire  invention  thereof  to  Icarus,  who,  vying  with  Fiis  father 
Daedalus,  enriched  the  rifing  arts  with  feveral  difeoveries.  It  is  ad¬ 
ded,  he  took  the  firft  hint  from  the  fpine  or  backbone  of  a  flat  fifh, 
fuch  as  the  foal.  The  jaw  is  made  of  fteel,  with  teeth  ;  but  thofe 
differently  filed,  and  turned,  according  to  the  ufe  it  is  defigned  for. 
There  is  alfo  a  kind  of  jaws  without  teeth,  ufed  in  the  fawing  of 
marbles  and  other  ftones. 

The  beft  Jaws  ate  of  tempered  fteel,  ground  bright  and  fmooth: 
jjipfe  of  iron  are  only  hammer-hardened :  hence,  the  firft,  befides 
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their  being  ftiffer,  are  likewife  found  fmoother,  than  the  laft.  They 
are  known  to  be  well  hammered  by  the  ftiff  bending  of  the  blade;  and 
weM  or  evenly  ground,  by  the  bending  into  a  bow. 

The  edge,  wherein  the  teeth  are,  is  always  thicker  than  the  back, 
in  regard  the  back  is  to  follow'  the  edge.  "1  he  teeth  are  cut  and 
iharpened  by  a  triangular  file ;  firft  fixing  the  blade  of  the  faw  in  a 
whetting  block. 

When  filed,  the  teeth  are  to  be  fet,  that  is,  to  be  turned  alternately 
afkew,  or  out  of  the  right  line,  to  make  the  wider  kerf  or  fiffure,  that 
the  back  may  follow  the  better.  This  is  done  by  putting  an  inftrti- 
ment,  called  a  Jaw-wri/i,  between  every  other  two  teeth ,  and  giving 
it  a  little  wrench,  which  turns  one  of  the  teeth  a  little  toward  you, 
and  the  other  a  little  from  you.  The  teeth  are  always  fet  ranker  for 
coarfe  cheap  ftuff,  than  for  hard  and  fine;  becaufe  the  ranker  the 
tooth  is  fet,  the  more  ftuff  is  loft  in  the  kerf ;  and  if  the  ltnfF  be  hard, 
the  greater  is  the  labour  of  fawing  it. 

1  he  workmen,  who  make  the  greateff  ufe  of  th  e/aw,  are  the  faw- 
vers,  carpenters,  joiners,  ebonifts,  ftone-cutters,  carvers,  fculptors, 
&c‘  .  The  lapidaries  too  have  their  /aw,  as  well  as  the  workers  in 
mofatc;  but  th.efe  bear  little  refemblace  to  the  common  Jaws.  But 
of  all  mechanics  there  are  none  have  fo  man y Jaws  as  the  joiners;  nor 
of  fo  many  different  kinds.  The  chief  are  as  follow :  Pit-fuw,  a  large 
two-handed _/«£[/,  ufed  to  faw  timber  in  pits.  It  is  fet  rank  for  coarfe 
-fluff",  fo  as  to  make  a  kerf  or  fifture  of  almoft  a  quarter  of  an  inch  ; 

but  for  finer  ftuff  it  is  fet  finer.  Whip  Jaw,  is  likewife  two-handed, 

'  u'ed  to  faw  fuch  large  pieces  of  ftuff  as  the  hand-jaw  will  not  eafily 
reach.  .  Hand-Jaw  is  made  for  a  fingle  man’s  ufe;  of  which  there 
are  various  kinds  ;  as  the  Bow  or  frame-jaw ,  fyrnifhed  with  cheeks: 
by  the  tvvifted  cord  and  tongue  in  the  middle  of  the  Jaw ,  the  upper 
ends  are  occafionally  drawn  clofe  together,  and  the  lower  fet  farther 
apart.  Tenon-Jaw,  this,  being  very  thin,  has  a  back  to  keep  it  from 
bending.  CompaJs-Jaw,  is  very  fmall,  and  it’s  teeth  ufually  not  fet: 
Its  ufe  is  to  cut  a  round,  or  any  other  compafs  kerf:  hence,  iher 
edge  is  made  broad,  atid  the  back  thin,  that  it  may  have  a  compafs 
to  turn  in.  . 

The  furgeons  likewife  ufe  a  Jaw,  to  cut  off  bones.  It  is  to  be  Very 
fmall,  and  light,  in  order  to  be  managed  with  the  more  eafe  and  free¬ 
dom:  the  blade  exceedingly  fine,  and  the  teeth  exquilitely  fharpened, 
to  make  it’s  way  more  gently,  and  yet  with  more  expedition;  in  am¬ 
putations  of  limbs. 

The  Jaw  is  alfo  a  gardener’s  inftrument,  ufed  in  the  pruning  of 
trees,  &c.  It  is  chiefly  applied  in  the  cutting  of  old,  dry,  and  con- 
fequently  hard  woods,  whether  roots  or  brandies,  which  might  fpoil 
the  pruning  knife;  and  branches,  which  the  knife  could  not  well  take 
off  at  one  ftroke. 

SAW-fiJh,  in  ichthyology,  a  fpecies  of  fqualus.  This  fifh  is  afh- 
coloured  on  the  back,  and  white  on  the  belly;  it’s  head  is  of  a  heart¬ 
like  fhape,  and  flatted  ;  it’s  mouth  is  placed  far  below  the  end  of  the 
fnout,  and  in  the  upper  part  of  the  head,  as  in  the  zygsena;  it’s  lips 
are  rough  and  fharp  like  a  file,  but  it  has  no  other  teeth ;  it’s  head 
is  terminated  by  a  long  and  flat  bony  fubftance,  fnrnifhed  on  each 
fide  with  jaggs  or  points,  like  the  deep  teeth  of  a  Jaw;  there  are  from! 
twenty  to  thirty  of  thefe  teeth  on  each  fide;  the  body  is  round,  and 
grows  fmall  towards  the  tail.  The  fword  of  this  fifh  is  fometimes 
five  feet  long.  It  is  found  in  the  weftern  ocean.  See  Plate  6 i, 
fig.  46. 

Saw -wort,  Jerratula,  in  botany,  a  genus  of  the  Jyrgenjia  poly  garni  a 
clafs.  The  common  Jaw-wort  grows  in  woods  and  meadows,  and 
flowers  in  July.  It  is  efteemed  vulnerary,  and  is  faid  to  mundify 
ulcers,  and  to  promote  the  generation  of  flefh  in  them,  to  mitigate 
the  pains  of  the  hemorrhoids,  and  to  cure  an  inteftinal  rupture. 
The  herb  and  noot  are  recommended  in  cafe  of  bruifes  in  falls  from 
eminences. 

SAWING,  the  application  of  the  faw,  in  dividing  of  timbers,  See. 
into  boards,  Sec. 

There  are  wind-mills  and  water-mills  which  do  the  office  of  Jawing 
wood,  with  infinitely  more  expedition  and  eafb,  than  is  performed  by 
the  hand.  Thefe  mills  are  frequently  ufed  abruad ;  and  have  been 
alfo  introduced  in  England ;  but  the  parliament,  in  confideration  of 
this,  that  they  would  fpoil  the  favvyers’  trade,  and  ruin  great  numbers 
of  families,  thought  fit  to  fupprefs  them. 

SAXIFRAGE,  Jaxifraga,  in  botany,  a  genus  of  plants  with  a 
rofaceous  flower,  confiding  of  five  plane,  ovated  petals:  the  fruit  is 
an  unilocular  capfule,  of  an  oval  form,  containing  a  great  many  feeds. 
This  plant  is  thus  called  from  it’s  fuppofed  virtue  in  diffolving  the 
ftone ;  but  it  is  rarely  ufed  at  prefent. 

SAY,  or  Saye,  in  commerce,  a  kind  of  ferge;  or  a  very  light 
crofted  ftuff,  all  wool ;  much  ufed  abroad  for  linings,  and  by  the  re¬ 
ligious  for  fhirts ;  and  with  us,  by  the  quakers,  for  aprons,  for  which 
purpofe  it  is  ufually  dyed  green. 

SCABIOUS,  JcabioJa,  in  botany,  a  plant  with  a  flofculous  flower, 
each  flofcule  being  monopetalous  and  tubular,  and  flightly  divided 
into  four  or  five  fegments  at  the  limb:  there  is  no  pericarpium  ;  the 
feeds,  which  are  fingle  after  each  flofcule,  being  crowned  with  their 
proper  cups,  and  contained  in  the  common  feceptacle. 

The  leaves  of  Jcabious  ftand  recommended  as  aperient,  fudorific,' 
and  expe&orant ;  but  the  prefent  practice  has  little  dependence  on 
thefe  virtues. 

SCAFFOLD,  among  builders,  an  afiemblage  of  planks  and 
boards,  fuftained  by  treffels  and  pieces  of  wood  fixed  in  the  wall; 
whereon  mafons,  bricklayers,  See.  ftand  to  work  in  building  high 
walls,  & c.  and  plaifterers,  in  plaiftering  cielings,  Sec. 

Scaffold  alfo  denotes  a  timber-work  raifed  in  the  manner  of  an 
amphitheatre,  for  the  more  commodious  viewing  any  fhew  or  cere¬ 
mony:  it  is  alfo  ufed  for  a  little  ftage,  raifed  in  fome  public  place 
whereon  criminals  fiiffer. 

SCALE,  a  mathematical  inftrument,  confiding  of  one  or  more 
lines  drawn  on  wood,  metal,  or  other  matter,  divided  into  equal  or 
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unequal  parts,  of  great  ufe  in  laying  down  diftances  in  proportion, 
or  in  meafuring  dillances  already  laid  down.  Refer  to  Syftem  of 
Geometry. 

Scale,  in  geography  and  architecture,  a  line  divided  into  equal 
parts,  placed  at  the  bottom  of  a  map,  or  plan,  to  ferve  as  a  com¬ 
mon  meafure  for  all  the  parts  of  the  building,  or  all  the  diftances 
and  places  of  the  map. 

SCALENE,  orScALENOUs  Triangle,  fcalenum,  in  geometry, 
a  triangle  whole  (ides  and  angles  are  unequal. 

SCALENUM,  in  anatomy,  a  mufcleof  the  neck,  which  arifeth 
from  the  firlt  and  fecond  ribs,  and,  afccnding,  is  inferted  into  all  the 
tranfverfe  proceffes  of  the  neck,  except  the  firft.  See  Plate  i.;8, 
fig.  2,  Na5.y%.  1,  N°  16.  This  mufcle  is  often,  by  anatomilts, 
divided  into  three  ;  but  fuch  divilion  is  not  of  any  real  ufe.  It  is 
perforated  for  the  paifagr  of  the  veins,  arteries,  and  nerves  ;  becaufe 
the  neck  is  more  calily  moved  than  tliofe  parts  of  the  ribs  to  which 
it  is  fattened  :  therefore,  it  is  juttly  reckoned  among  the  benders  of 
the  neck. 

SCALING  the  guns,  denotes  the  a£t  of  cleaning  the  infide  of  a 
fhip’s  cannon,  by  the  explofion  of  a  fmall  quantity  of  powder,  which 
effectually  blow's  out  any  dirt  or  fcales  of  iron  which  may  adhere 
to  the  in'erior  furface. 

SCALLOP.  This  (hell-fifh,  whofe  animal  is  a  tethys,  grows  to  a 
large  fize,  is  found  in  feparate  beds,  dredged  up,  pickled  and  bar-  ^ 
relied  for  fale.  1  he  anatomy  of  this  filh  lets  us  greatly  into  the 
knnwlege  of  the  firuCture  of  the  parts  of  other  bivalve  lhell-fitt). 
See  the  article  Pecten. 

The  Jcaliop  is  compofed  of  two  (hells,  which,  as  in  many  others, 
are  one  concave,  and  the  other  plane  or  flat.  The  cardo,  or  hinge, 
is  lightly  bent  from  the  concave-lhell,  and  thence  carried  over  a  part 
of  the  plane-(hell  ;  in  the  middle,  and  all  the  way  between,  it  is 
firmly  connected  to  a  cartilage.  In  the  middle  of  the  lcpgth  of  the 
cardo  there  is  placed  another  fhort,  black,  and  very  ftrong  cardo. 

SCALPEL,  Scalpellum,  in  furgery,  a  kind  of  knife  chiefly 
ufed  in  diffedtions,  but  which  may  be  occafionally  ufed  in  many 
other  operations,  as  in  amputations,  and  to  cut  off  the  flefh  and 
membranes  that  are  between  the  two  bones  of  an  arm  or  leg,  before 
the  bones  be  fa  wed  off. 

SCALPING,  in  military  hiftory,  a  barbarous  cuftorn  in  practice 
among  the  Indian  warriors,  of  taking  off  the  tops  of  the  fcalps  of 
enemies’  fculls  with  their  hair  on  ;  thefe  are  preferved  as  trophies  of 
victory,  and  tliofe  who  bring  them  arc  rewarded  by  their  chiefs,  in 
proportion  to  their  number. 

SC  AMMON  Y,  in  pharmacy,  a  concreted  vegetable  juice,  partly 
refin,  partly  of  the  gum  kind.  We  have  two  forts  of  it  in  the  (hops, 
diftinguifhcd  by  names  formed  of  thofe  of  the  places  from  whence 
they  are  brought,  but  are  both  the  produce  of  the  fame  plant.  The 
one  kind  is  the  Aleppo,  the  other  is  the  Smyrna fcammmy. 

Chemical  writers  have  given  us  many  preparations  of fcammony, 
among  which  are  a  tintture  and  a  refin  ;  but  th c/cammony  in  fub- 
flance  is  preferable  to  either;  for  they  both  irritate  more'  and  vet 
purge  lefs ;  the  refin  itfelf  given  in  an  equal  dofe  with  the  crude 
fcammony,  will  give  fewer  fiools,  and  attended  with  worfe  gripings. 

T.  he  ancients  uftd/cammony  externally  for  cutaneons  eruptions, 
and  to  foften  hard  tumors  ;  but  atprefent  it  is  ufed  only  as  a  purge. 
See  the  article  Diagradium. 

SCANDALUM  Magnatum,  in  law,  is  a  defamatory  fpeech 
or  writing  to  the  injury  of  a  perfon  of  dignity :  for  which  a  writ  that 
bears  the  fame  name  is  granted  for  the  recovery  of  damages.  By 
ttatute,  no  perfon  is  either  by  writing  or  fpeaking  to  publifh  any 
falfe  or  fcandalous  news  of  any  lord,  prelate,  officer  of  the  govern- 
ment,  judge,  &c.  on  pain  of  imprifonment,  till  he  produce  his  au¬ 
thor  ;  and  if  the  fame  be  publiflied  in  a  libel,  the  publifher  is  indiCt- 
able,  and  may  be  fined  and  imprifoned.  1 

SC  AN  D I X ,  fijepherd's  needle,  in  botany,  a  genus  of  umbellife¬ 
rous  plants,  the  general  corolla  of  which  is  difform  and  radiated, 
and  the  proper  flower  confifts  of  five  heart-ftiaped  petals ;  thofe 
which  form  the  difc  are  abortive  ;  there  is  no  pericarpium,  but  the 
flowers  are  fucceeded  by  two  very  long  grains,  not  unlike  needles, 
that  are  convex  and  furrowed  on  one  fide,  and  flat  on  the  other. 

1  his  genus  includes  the, chervil  which  grows  in  gardens  ;  it  is  diu¬ 
retic,  and  recommended  by  fume  againft  the  gravel. 

.  SC  INNING,  fcanfio,  \x)  poetry,  the  meafure  of  a  verfe  by  feet, 
in  order  to  fee  whether  or  no  the  quantities  be  duly  obferved.  The 
term  is  chiefly  ufed  in  regard  to  the  Greek  and  Latin  verfes.  Thus 
an  hexameter  verfe  is  /canned,  by  refolving  it  into  fix  feet ;  a  penta¬ 
meter,  by  refolving  it  into  five  feet,  &c. 

SCAPE-Gioat,  in  Jewilh  antiquity,  the  goat  which  was  fet  at 
thegrfeat  ,daf  of  expiation.  On  that  day  the  multitude  of 
the  children  of  Ifrael  prefented  to  the  high-prieft,  at  the  door  of  the 

0  a  fin*offi:ring.  The  high-prieft  then  cift 

T  T™  rf’Ch  (h°uld  be  facrificed  to  the  Lord,  and  which 
lliould  be  fet  at  liberty,  or  be  th e /cape-goat,  the  azazel,  as  the  He¬ 
brews  call  it.  He  that  was  determined  by  lot  to  be  facrificed  was 

feTulbeS’  and  °^rCd  [°T  fins  of  ,he  PeoPle:  he  that  to  be 

fSrf  ni *  ?y*  WaS  brought  allve  before  the  Lord.  The  high-prieft 
confeff'd  laid  hi*  two  hands  upon  his  head!  and 

h  „ff;,dh  h'  .n  I,*'  whole  congregation,  charged  therewith  the 
head  of  the  goat  with  imprecations,  thenfent  him  into  the  wildernefs 

^^TPP°mttdt°r,ha'°ffi“.  Cev.ttvii.  ,5>  &c.  ■«  hcTJ  . 
And  ,L  b'ar  0P°n  h">nall  their  iniquities  to  a  land  not  inhabit'  d  " 
his  dealh  Sr,!'P'fie.dCh,‘fti  *•>«  which  was  killed  prefigured 

reflion,  &’c.  d  *  whlch  was  faved  al‘«,  th tfcafi-gmt, his  refur- 

outfifeoOh^rih.'  (!'°jlder‘bladf, a  '''“ngular  bone.lituated  on  the 

feventh  rib  ;  J  N-  'Af’Tr,la  faond  “  thc 

angle  when  it  is  in  7- ^  6’  60  “  s  fupenor  poftcrior 

O  >  is  in  the  leait  ftraining  pofition,  being  about  three 

inches  from  the  fpinal  proceffes  of  the  veitcbrse,  while  the  lomHide 
between  that  angle  and  the  inferior  one  is  ftretched  <ybliquely°for- 
ward  as  it  defeends,  having  nothing  between  ir  and  the  ribs  exc  pt 
the  thin  extremities  of  fome  mufcles  ;  but  as  the  /copula  advances 
forwards  to  it’s  articulation  with  the  arm  bone,  its  distance  from 
the  ribs  increafes. 

In  the  examination  of  tbe/capulo,  fays  Heifter,  W'e  are  to  obferve 
the  head  of  the  bone,  with  it’s  glenoide  cavity,  called  by  fome  the 
acetabulum  of  the/capu/o  ;  it’s  neck;  it’s  bafe  ;  it’s  two  angles,  the 
fuperior  and  inferior  r  it’s  fuperior  and  inferior  collie  ,  it’s  anterior 
lurface,  which  is  (mooth  and  concave  ;  and  it’s  pofterior,  which  is 
uneven.  After  thefe  we  are  to  obferve  it’sfpinc,  flee  Plate  147,  /fc. 

3.  N“  4,  4.  and/o-.  7,  N°  7,  7.)  it’s  crcft,  and  it’s  acromion  ;  i  s 
jupra  and  infra  (pinate  cavity  ;  it’s  coracoidc  procefs,  and  it’s  two' 
incifures,  the  one  between  the  neck  and  the  acromion,  the  other  be¬ 
hind  the  coracoide  procefs  ;  and  the  robuft  ligament  which  j  .ins 
the  acromion  and  the  coracoide  procefs,  and  prevents  the  luxation 
of  the  os  humeri  upwards. 

I  he  ufes  of  the  J 'copula  are  to  fuftain  the  arms,  ancl  join  fliem  to 
the  body,  to  ferve  for  the  iufertion  of  fevcral  mufcles,  and  to  add 
fome  what  to  the  needfary  defence  of  the  parts  contained  within  the 
thorax. 

When  a  fraCture  of  th e  fcapula  happens  in  the  process  of  the  acro¬ 
mion,  the  reduction  will  be  eafily  made,  by  lifting  up  the  arrn  to 
relax  the  deltoide  mufcle, and  pufliing  the  arm  evenly  upwards,  ma¬ 
king  the  fractured  parts  meet  together  with  the  fingers  ;  but’not- 
withftanding  their  redudion  is  fo  eafy,  they  eafily  flip  awav  again 
from  any  flight  caufe,  and  fo  are  difficultly  agglutinated.  A  com- 
pref's,  wet  with  fpiric  of  wine,  is  to  be  applied  to  the  fracture  ;  a 
ball  is  to  be  put  under  the  arm-pit  to  fupport  it;  the  whole  is  to’ be 
bound  up  with  the  bandage  commonly  called  jfica,  and  the  arm  is 
to  be  (u (pended  in  a  faffi  or  fling  hung  about  the  neck.  Bur  if  the 
neck  of  the  Jcapula,  which  lies  under  die  acromion,  or  it's  acetabu¬ 
lum,  (hould  be  fradtured,' which  is  a  cafe  that  indeed  vervfeldom 
happens,  and  when  it  does  is  very  difficult  to  di/cover,  it  is  a  hun¬ 
dred  to  one  but  from  the  vicinity  of  the  articulation,  the  tendons,' 
mufcles,  ligaments,  nerves,  and  large  veins  and  arteries,  there  will 
follow  a  fli ttnefs  and  lofs  of  motion  in  the  joint  ;  great  inflamma¬ 
tion  is  alfo  to  be  expeCted,  and  abfeefles  with  the  word  iymptotns 
and  fometimes  death  itfelf. 

SCAPULAR, [copula res,  in  anatomy,  a  name  given  to  two  pair 
of  arteries  and  as  many  veins.  The  arteries  are  the  external  fcopular 
artery,  which  is  fent  from  the  fubclavians  to  the  external  parts  of 
the  fcapula  ;  and  the  internal  fcopular  artery,  which  arifes  from  the 
axillary  arteries,  and  goes  to  the  parts  that  lie  under  the  fcapula. 

I  he /cupular  veins,  which  are  alfo  external  and  internal,  arife  in 
like  manner  from  the  fubclavians. 

SCAR  ABfEUS,  the  beetle.  This  is  an  extremely  numerous  ce- 
nus  of  infers,  belonging,  in  the  Linnaean  fyftem,  to  the  orderof 
coleoptcra,  diftinguiflied  by  clavated  and  fifiile  antenna:,  and  by  the 
fore-legs  being  generally  dentated.  Linnams  diftributes  them  into 
fuch  as  have  a  horned  thorax  ;  fuch  as  have  an  unarmed  thorax, 
and  horned  head  ;  and  fuch  whofe  feet  have  no  claws,  with  an  un¬ 
armed  head  and  thorax.  Lie  enumerates  and  deferibes  ci^hlv-feven 
different  fpecies.  b  y 

The  antennas  of  the  beetles  are  of  a  clavated  figure,  and  fiflile 
longitudinally  ;  and  their  eggs  all  hatch  into  hexapode  w'orms, 
from  which  the  young  beetles  are  afterwards  produced.  See  the 
Trearifeon  Insectology,  p.  1229. 

SCARE-rmu,  in  ornithology,  a  bird  of  the  larusorfea-gull  kind. 

SCAR! I 'ICA  1  ION,  in  furgery,  an  operation  whereby  feveral 
incilions  are  made  in  the  (kin,  with  a  lancet,  or  other  inllrument 
proper  for  that  purpofe,  called  a  fcarificator.  Scarification  is  chiefly 
practjfcd  after  cupping.  It  aCts  by  ftimulating  and  evacuating. 

SCARLET,  in  dyeing,  one  of  the  fix  kinds  of  good  reds.  See 
the  article  Colour;  alio  Dyeing,  p.  760;  and  Red. 

SCARP,  in  fortification,  is  the  interior  talus,  or  (lope  of  the 
ditch  next  the  place,  at  the  foot  of  the  rampart. 

SCA  I  CH -mouth,  in  the  manege,  a  bit-mouth,  differing  from  a 
canon  in  this,  that  the  canon  is  round,  whereas  a ficatch  is  more  oval, 
and  keeps  the  mouth  more  in  fubje&ion.  Common  fnaffles  are 
ficatch-mnuths. 

SCAVEL  /pit  ter,  denotes  a  fmall  fpade,  (hod  only  halfway,  and 
ufed  in  digging  clay. 

SCAVENGERS,  two  officers  chofen  yearly  in  each  pari(h  in 
London,  and  the  fuburbs,  by  the  conftables,  churchwardens,  and 
other  inhabitants,  whofe  bufinefs  it  is  to  hire  perfons  called  rakers , 
with  carts,  to  cleanfe  the  ftreets,  and  carry  away  the  dirt  and  filth 
thereof,  under  a  penalty  of  40  r.  All  perfons  within  the  weekly 
bills  are  tofweepthe  ftreets  before  their  doors  every  Wednefday  and 
Saturday,  on  pain  of  forfeiting  35.  4*/.  and  perfons  lying  dirt  or 
allies  before  their  houfes,  incur  a  forfeiture  of  5*. 

SCENE, /cena,  in  it’s  primary  fenfe,  denoted  a  theatre,  or  the 
place  where  dramatic  pieces,  and  other  public  (hews,  were  exhibited: 
for  it  does  not  appear  that  the  ancient  poets  were  at  all  acquainted 
with  the  modern  way  of  changing  the /cenes  in  the  different  parts  of 
the  play,  in  order  to  raife  the  idea  of  the  perfons  reprefented,  by 
the  aCtors  being  in  different  places. 

Scene  is  alfo  a  part  or  divilion  of  a  dramatic  poem.  Thus  plays 
are  divided  into  aCts,  and  aCts  are  again  fubdivided  into  /cenes;  in 
which  fenfe  the  feene  is  properly  the  perfons  prefencat,  or  concerned 
in  the  aCtion  on  the  ftage  at  fuch  a  time:  whenever,  therefore,  a  1 
new  aCtor  appears,  or  an  old  one  difappears,  the  aCtion  is  changed 
into  other  hands ;  and  therefore  a  new jeene  then  commences.  It  is 
one  of  the  laws  of  the  ftage,  that  the  /cenes  be  well  connected  ;  that 
is,  that  one  fucceed  another,  in  fuch  a  manner  as  that  the  ftage  be 
never  quite  empty  till  the  end  of  the  a6L 

SCENIC  Games,  among  the  ancients,  were  entertainments  ex-* 
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hibitcd  on  the  fccna  or  theatre,  including  plays,  dancing,  and  other 
th  eatricrd  performances.  I 

SCENOGRARHY,  in  perfpe£tive.  Refer  to  the  Syftem. 

bCENOGRAPHY  is  alfo  ufed  for  feene  painting,  and  denotes  the 
art  of  painting  upon  feveral  planes  or  feenes,  at  different  diflances, 
and  in  various  pofifions  with  refpedl  to  the  eye,  in  fuch  a  manner, 
that  all  thofe  different  feenes,  when  viewed  from  one  certain  de¬ 
terminate  point,  may  correfpond  with  each  other,  and  reprefent  one 
intire  view  of  the  defign  without  breaks  orconfufion,  as  if  it  were 
one  continued  p;61ure. 

SCEPTER,  a  kind  of  royal  flafF,  or  battoon,  borne  by  kinm,  on 
folemn  occafions,  as  an  enfign  of  command  and  authority. 

Scepter,  in  aftronomy,  one  of  the  fix  new  conffellations  of  the 
fouthern  hemifphcre,  confiding  of  feventeen  fiars. 

SCEPTICISM,  the  dodrines  and  opinions  of  the  fccptics,  whofe 
diflinguifhing  tenet  was,  that  all  things  are  uncertain  and  incompre¬ 
henfible,  and  that  the  mind  is  never  to  alferit  to  any  thing,  but  to 
remain  in  perpetual  doubt  and  fufpence.  This  dodrine  was  alfo 
called  Pyrrhonifm ,  from  the  name  of  it’s  author. 

Plato  refutes  the  great  principle  of  the  feeptics  thus:  when  you 
fay,  that  all  things  are  incomprehenfible,  do  you  comprehend  or 
conceive  that  they  are  thus  incomprehenfible,  or  do  you  hot?  If 
you  do,  then  fomething  is  comprehenfible  ;  if  you  do  not,  there  is 
no  reafoh  we-fhould  believe  you,  lince  you  do  not  comprehend 
your  own  affert  on. 

SCHEAT,  or  Seat,  a  fixed  ftar  of  the  feed  nil  magnitude/in  the 
jundure  of  the  leg  with  the  left  lhouldcr  of  Pegafus. 

SCHEDULE,  a  fcrollof  paper,  or  parchment,  annexed  tq  a  .will, 
Jcafe,  or  other  deed" ;  containing  an  inventory  of  goods,  or  fume 
other  matter,  omitted  in  the  body  of  The  deed. 

SCHEliC,  a  name  given  by  the  Turks  to  the  prelates  of  the 
Mahometan  religion,  who  pretend  to  be  the  legitimate  fuccefiors 
of  Mahomet.  Their  chief  refides  at  MecCa. 

SCHEME,  a  draught,  or  reprefentation,  of  any  geometrical  or 
aftronomical  figure,  or  problem,  by  lines  fenfible  to  the  eye  ;  or  of 
the  celefHal  bodies  in  their  proper  places  for  any  moment. 

SCHEUCHZERIA,  in  botany,  a  genus  of  plants,  having  no 
corolla  ;  the  fruit  confifts  of  three  roundifh,  comprefled,  inflated, 
bivalve,  reflexo-diftant  capfules  ;  the  feed  is  Angle  and  oblong  ; 
there  are  fometimes  fix  germina,  and  as  many  capfules,  but  three.is 

the  more  natural  and  ut'ual  number.  ,  , 

SCHISM,  a  feparation,  or  breaking  off  from  communion  with 
any  church  •,  on  account  of  Tome  difagreement  in  matters  of  faith 
or  dodrine. 

Schism  bill,  the  name  of  an  act  pafled  in  the  reign  of  queen 
Anne,  which  reflrained  Proteffant  diflepters’ from  educating  tjheir 
own  children,  and  forbad  all  tutors  or  fchool  matters  being  prefent 
at  any  conventicle,  or  diflenting  place  or  worfhip.  Tlie  queen.died 
on  the  day  tvhen  this  ad  was  to  have  taken  place  (Aug.  t,  1714), 
and  th e  fchifm  bill  was  repealed  in  the  fifth  year  of  Geo.  I. 

SCHOLASTIC,  fomething  belonging  to  the  fchools.. 

Scholafic  divinity  is  that  part  or  fpecies  of  divinity  which, clears 
and  di  feu  fifes  quefiions  by  reafon  and  arguments,  in,  which  fenfe  it 
Hands,  in  fome  meafure,  oppofed  to  pofitive  divmity,  which  is 
founded  on  the  authority  of  fathers,  councils,  &c.  The  fchooUdi- 
vinity  is  now  fallen  intothe  loweft  contempt,  and  is  fcarce  regarded 
any  where,  but  in  fome  of  the  uni  verbifies,  where  they  are  [till  by 

their  charters  obliged  to  teach  it. 

SCHOLIAST,  or  Commentator,  a  grammarian,  who  writes 
cholia ,  that  is,  notes,  glolfes,  &c.  upon  ancient  authors,  who  have 
written  in  the  learned  languages. 

SCHOLIUM,  a  note,  annotation,  or  remark,  occafionally  made 
on  fome  paflage,  propofition,  or  the  like. 

SCHOOL,  Jcbola,  a  public  place,  wherein  the  languages,  hu¬ 
manities,  or  other  arts  and  fciences  are  taught.  Thus  we, fay, 
grammar -fchool,  \\'nv, ng-fchool,  &c. 

School  is  alfo  ufed  for  a  whole  faculty,  uni  verbify,  or  fed ;  as 
Plato’s  fchool,  the  fchool  of  Epicurus,  of  Paris,  &c.  The  term  is  ufed 
in  painting,  to  difiinguifh  the  different  manners  of  places  and  per- 
fons:  thus  we  fay,  the  Roman  fchool,  the  Venetian  fchool,  the  Fle- 
xnifh  fchool,  &c.  Raphael’s  fchool,  Titian’s  fchool,  Da  Vinci’s  fchool, 
&c.  meaning  their  dilciples,  pupils,  &c. 

SCHOOLMASTER,  one  who  prefides  and  teaches  in  a  fchool. 

Diflenting  minifters,  and  other  proteffant  diflenters,  arc  required 
to  take  the  oaths,  &c.  to  qualify  them  to  become  fchoolinajlcrs. 

SCHOONER,  in  fea-language,  a  fmall  veflel  with  two  marts, 
whofe  main- fail  and  fore-fail  are  fufpended  from  gaffs,  reaching 
from  the  mart  towards  the  rtern,  and  (fretched  out  below  by  booms, 
whofe  foremort  ends  are  hooked  to  an  iron,  which  clafps  the  mart, 
fo  as  to  turn  therein  as  upon  an  axis,  when  the  after-ends  are  fwung 
from  one  fide  of  the  veflel  to  the  other. 

SCI  AM  AN  CY,  the  art  of  railing  and  calling  up  the  manes  or 
fouls  of  deceafed  perfons,  to  give  intelligence  of  things  to  come. 

*  The  witch  who  conjured  up  the  foul  of  Samuel,  to  foretel  Saul  the 
event  of  the  battle  he  was  about  to  give,  did  it  by  fciamancy.  _ 

SCIATICA,  the  hip-gout,  a  violent  and  obltinate  pain  in  the 
hip,  chiefly  in  the  joint,  where  the  head  of  the  thigh-bone  is  received 
into  the  acetabulum  of  the  coxendix.  This  pain  will  fometimes 
extend  itfelf  to  the  lower  part  of  the  loins,  to  the  thigh,  leg,  and 
even  the  extremity  of  the  foot,  vet  outwardly  there. is  no  fvvellmg, 
no  inflammation,  nor  change  of  colour  in  the  fkin 1;  fometimes 
there  is  fuch  a  fpafm  of  the  mufcles  on  the  fide  affected i  that  the 
patient  cannot  (land  upright  without  the  utmott  pain.  When  the 
fciatica  has  continued  very  long,  there  is  fuch  a  collection  or  pi- 
tuitous  humour  in  the  ca\  ity  of  the  joint,  that  by  relaxing  the  1  ga- 
ments,  it  often  caufcs  a  luxation.  Sometimes  it  caulesan  aridura, 
or  wafting  away  of  the  adjacent  parts.  When  the  pain  leaves  the 
hip,  and  moves  downwards,  it  is  a  fign  that  the  ipafms  are  relo  ved  ; 
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a  violent  motion  of  the  body  generally  exafperates  the  pain.  This 
diforder  riiay  arife  from  the  fame  caufe  with  that  which  produces 
the  gout;  but  it  is  mod  generally  the  effect  of  catching  cold,  or 
being  expofed  to  the  open  air  ;  it  may  alfo  be  occafioned  by  contu- 
fions  and  venereal  diforders. 

After  a  gentle  cathartic,  orclyfler,  bleeding  will  be  proper,  efpe- 
cially  in  the  ancle  ;  alfo  leeches  applied  to  the  haemorriioidal  vines, 
have  been  found  beneficial  ;  flrong  purges  are  hurtful,  but  mercu-. 
rius  dutch  with  fcammony,  or  fome  other  purgative,  will  be  of  fer- 
vice  ;  fome  give  mercurial  emetics,  and  afterwards  mercurial  pur¬ 
gatives,  repeated  twice  a  week,  or  as  occafion  requires,  for  fix  times, 
K  the  patient  is  old,  lenient  purgatives  will  be  molt  proper,  and  on 
intermediate  days  a  dofe  of  calomel,  which  is  afterwards  fo  be  purged 
oft,  and  fo  repeated  alternately  for  fome  time.  Outwardly,  the  li- 
nimentum  faponaceum  is  recommended  by  Riverius,  Junker,  and 
others  ;  the  part  is  to  be  anointed  with  it  near  the  fire. 

SCIENCE,  feientia,  in  phllofophy,  denotes  any  dodtrine,  de¬ 
duced  irom  feff-evident  and  certain  principles,  by  a  regular  demon- 
ttratio'n. 

Science  may  be  properly  divided  as  follows  :  1.  The  knowlegeof 
things,  their;  confutations,  properties,  and  operations;  this,  in  a 
little  more  enlarged  fenfe  of  the  word,  may  be  called  tpuamr\}  or  na¬ 
tural  philofophy  ;  the  end  of  which  is  fpeculative  truth. 

2.  The  /kill  of  rightly  applying  thefe  powers,  Tr^wijoi;  the  mod 
conliderable  under  this  head  is  ethics,  which  is  the  feeking  out  thofe 
rules  and  meafur.es  of  human  actions  that  lead  to  happinefs,and  the 
means  to  pradfife  them  ;  and  the  next  is  mechanics,  or  the  appli¬ 
cation  of  the  powers  of  natural  agents  to  the  ufes  of  life. 

3.  1  he  doCfrine  of  figns,  'owtuvtm  the  moll  ufeful  of  which 
being  words,  it  is  aptly  enough  termed  logic. 

1  his,  fays  Mr.  Locke,  feems  to  be  the'moft  general,  as  well  a9 
natural^,  divifion  of  the  objects  of  our  underftanding.  For  a  man 
can’ employ  his  thoughts  about  nothing  but  either  the  Contempla¬ 
tion'  of  things  thdmfelv.es  for  the  difcovery.  oF  truth  ;  or  about  the 
things  in  his  own  power,  which  are  his  actions,  for  the  attainment 
,  of  his  ofvn  ends  ;  or  the  figns  the  mind  makes  ufe  of,  both  in  the 
one  and  the  other,  and  the  right  ordering  of  them  for  it’s  clearer  in¬ 
formation. 

All  which  three,  viz.  things,  as  thby  are  in  themfelves  knowable; 
adtions,  as  they  depend  on  us  in  order  to  happinefs  ;  and  the  right 
ufe  of  figns,  in  order  to  kftowlege,  being  toto  caelo  different,  feem  to 
be  the  three.great  provinces  of  the  intelledtual  world,  wholly  ftpa- 
■  rate  and  diftindl  one  from  another. 

SCIENTIFIC,  or  Scientifical,  fomething  relating  to  the 
pure,  fublitner  fciences  ;  or,  that  abounds  in  fcience  or  knowlege.  , 

'  SCIOPTIC,  a  fphere,  or  globe  of  wood,  with  a  circular  hole, 
or  perforation,  wherein  a  lens  is  placed.  It  is  fo  fitted  that,  like 
the  ey'c  of  an  animal,  it  may  be  turned  every  way,  to  be  ufed  in 
makirig  experiments' of  the  darkened  room. 

SCIKE  Facias,  in  law,  a  judicial  writ  moll  commonly  iflued 
to  ca’ll  a  perfon  to  fhew  caufe  to  the  court  whence  it  iffues,  why  ex¬ 
ecution  of  a  judgment  pafled  (hould  not  be  made  out ;  as  where  a 
.  plaintiff  had  recovered  debt  or  damages  in  a  courtof  record,  and 
does  hot  take  out  execution  in  a  year  and  a  day  after  judgment  re¬ 
covered  ;  in  that  cafe,  he  ftiali  have  this  writ  to  fummon  the  de¬ 
fendant  to  (hew  caufe  why  execution  fliould  not  be  had  againflhim 
upon  the  faid  judgment  ;  which,  if  the  defendant  does  not,  judg¬ 
ment  is  given,  and  the  plaintiff  fliall  have  execution. 

SCIRRHUS,  in  furgery,  a  hard  tumor  without  pain,  though 
not  absolutely  without  fenfation. 

A  feirrhus  may  be  produced  by  whatever  is  capable  of  coagulat¬ 
ing,  infpiflating,  or  drying  the  liquids  in  the  glands  p  and,  there¬ 
fore,  the  feirrhus  may  be  in  any  of  the  glands,  but  efpecially  fuch  as 
contain  an  eafy  infpilfated  liquor,  or,  from  their  fituation,  difpofs 
their  contents  to  a  fiagnation. 

The  efficacy  of  quickfilver,  in  removing  obflruHions,  is  univer- 
fally  known,  and  both  the  internal  and  external  ufe  of  it  has  often 
greatly  contributed  to  the  cure  of  a  benign  and  beginning/Horwr  ; 
for  when  it  has  acquired  a  (tony  hardnefs,  and  begins  to  be  ma¬ 
lignant,  no  relief  can  be  expeded  from  the  flrongeft  mercurial  pre¬ 
paration,  nor  from  a  falivation  excited  by  quickfilver,  but  all  the 
fymptoms  are  rather  increafed  by  thefe  means;  and,  in confequence 
of  the  increafed  motion  of  the  humours,  th e  feirrhus  is  fooner 
changed  into  a  cancer.  See  the  article  Cancer. 

When  the  feirrhus  will  not  yield  to  medicines,  if  it’s  place,  fitu- 
ation,  adjacent  parts,  mobility,  the  flate  of  the  diforder,  and  the 
ftrength  and  condition  of  the  patient  permit,  it  is  with  all  expedi- 
•  tion  to  be  totally  extirpated  with  the  knife. 

SciRRHUS  heputis,  in  medicine,  a  difeafe  confiding  in  an  indu¬ 
rated  tumor  of  the  liver,  occafioned  by  a  ((agnation  of  the  humours 
which  grow  thick  there,  from  an  exhalation  of  their  more  fluid  and 
fubtile  parts.  This  differs  from  the  infarttus  hepatis,  not  only  in 
degree  but  in  it’s  fymptoms,  for  it  almoll  always  is  attended  with 
a  heftic,  or  with  cedemato-hydropic  fwellings. 

Method  of  treating  it :  The  bowels  are  firlt  to  be  cleanfed  and  re¬ 
laxed  by  a  clyller,  madeot  a  decodfionof  mallows,  camomile  flow¬ 
ers,  mullein,  and  fennel  feed  ;  after  this,  bleeding  in  the  foot  is  to 
be  ordered,  and  then  the  nitrous  and  other  refolvent  medicines  are 
;  to  be  given,  fuch  as  tartar  of  vitriol,  and  the  like.  After  this,  me¬ 
dicated  wines  lhould  be  drank  as  the  common  drink,  prepared  with 
briony  and  arum  roots,  centaury,  hylfop,  and  maidenhair  leaves, 
falfafras,  fenna,  black  hellebore,  and  rhubarb  ;  and  externally,  plan¬ 
ters  of -the  refolvent  and  (Lengthening  kinds  are  to.  be  applied.  But 
after  all  directions  for  the  treatment,  it  is  to  be  ackno.wlegcd,  that 
an  obdurate  and  inveterate  feirrhus  admits  of  no  remedy. 

SCLAVONIC,  the  language  of  the  Sclavi,  an  ancient  people  of 
!  Scythia  Europaea/who,  about  the  year  518,  quitting  their  native. 
1  country,  ravaged  Greece,  and  ertablifhed  the  kingdom  of  Poland 
'  -  19  P  and 
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an, 1  Moravia,  and  at  laft  fettled  in  Illyria,  and  from  thence  took  the 
name  of  Sclavonia.  Alter  the  Arabic,  the  Sclavonic  is  reckoned  the 
moll  ex  enliee  '  mguage  in  the  world. 

SCOLOPENDRA,  in  zoology,  an  infccl  of  a  very  flender  and 
long  body,  very  fmooth,  and  of  a  ycllowifh  or  reddifh  colour,  fur- 
nifhed  with  a  Vaft  number  of  legs,  and  having  two  long  antennae, 
and  a  bifid  tail. 

Scolopendra  marina,  a  name  given  by  Dr.  Molyneux  to  a  new 
fpecies  of  fea  animal,  of  the  centiped  fcolopendra  kind.  See  Plate 
68,  Clajs  I. 

SCONCES,  fmall  forts,  built  for  the  defence  offome  pafs,  river, 
or  other  place.  Some  jconces  are  made  regular,  of  four,  five,  or  fix 
baftions  ;  others  arc  offmaller  dimenfions,  fit  for  palfes,  or  rivers  ; 
and  others  for  the  field.  See  Fort. 

SCORE,  in  mulic,  denotes  partition,  or  the  original  draught  of 
the  whole  compofition,  wherein  the  feveral  parts,  viz.  treble,  fe- 
cond  treble,  bafs,  &c.  are  diftimftlyyirsra/,  and  marked. 

SCORIA,  in  metallurgy,  the  recrements  of  metals  infufion.or, 
more  determinately  fpeaking,  the  mafs,  or  part  of  the  mafs  of  a 
melted  metal,  converted  by  the  a&ion  of  fire  into  a  body,  which 
when  cold  is  brittle,  fixed,  not  dilToluble  in  water,  but  melts  again 
when  expofed  to  the  fire,  and  is  properly  a  kind  of  glafs. 

SCOKIFICATION,  is  the  art  of  reducing  a  body  either  in- 
tirely,  or  in  part,  into  fcoria.  It  is  ufed  by  metallurgies,  in  order 
that  any  metal,  imprifoned  in  a  folid  body,  may,  on  account  of  it’s 
weight,  defcend  and  feparate  itfelf  therefrom,  and  finally,  if  that  be 
required,  be  itfelf  either  wholly  or  in  part  converted  into  fcoria?. 

SCORPION  ,Jcorpio,  in  zoology,  a  genus  of  winglefs  infects,  the 
body  of  which  is  of  an  oval  figure  ;  the  tail  is  long  and  flender,  and 
the  whole  body  covered  with  a  firm  and  fomewhat  hard  fkin  ;  the 
eyes  are  eight  in  number,  two  of  which  are  placed  contiguous,  and 
fix  fideways ;  the  legs  are  eight ;  and  there  is  alfo  a  pair  of  claws 
at  the  head,  and  a  pointed  weapon,  or  (ling,  with  openings  for  the 
emifilon  of  the  poifon,  at  the  extremity  of  the  tail.  The  great  yel- 
lowilh  Barbary  Jcorpion,  with  eight  denticulations,  when  full  grown, 
meafurcs  fix  or  leven  inches  in  length  :  there  are  feveral  other  fpe- 
eies.  It  lives  among  the  weeds  in  clear  (landing  waters,  and  is 
continually  watching  for  it’s  prey.  It  feeds  on  other  infedts,  and  is 
particularly  fond  of  the  cicada  aquatica,  or  worm  of  the  great  libella. 
It  feizes  it’s  prey  with  the  fore  legs,  and  holds  it  faft  in  them  while 
the  probofeis  pierces  into  the  body,  and  fucks  the  juices.  See  Plate 
63,7%.  8. 

Scorpion  fly,  a  name  given  by  fome  w  riters,  to  a  kind  of  fly, 
remarkable  for  carrying  the  end  of  it’s  tail  turned  up  in  the  form  of 
the  Jcorpion  s  fling. 

Scorpion,  is  alfo  the  name  of  an  ancient  military  engine,  ufed 
Chiefly  in  the  defence  of  walls,  &c. 

SCOTIA,  or  cafement ,  in  architedlure  ;  a  femicircular  cavity  or 
chanel  between  the  tores,  in  the  bafis  of  the  column.  See  Plate  157, 
4- 

SCOUR.  To  scour  a  line,  in  the  military  ftyle,  is  to  flank  it  fo 
as  to  fee  diredlly  along  it  ;  that  a  mu(ket-ball  entering  at  one  end, 
may  fly  ro  the  other,  leaving  no  place  of  fecurity. 

SCOUTS,  in  military  language,  are  generally  horfemen  fentout 
before,  and  on  the  wings  of  an  army,  at  the  diftance  of  a  mile  or 
two,  to  difeover  the  enemy,  and  give  the  general  an  account  of  what 
thev  obferve. 


SCRATCH,  a  term  applied  by  our  fait- workers  to  a  calcareous, 
earthy,  or  ftony  fubflance  which  feparates  from  fea- water,  in  boiling 
it  for  fait. 

Scratch-uwT,  a  way  ofpainting  in  frefco,  by  preparinga  black 
ground,  on  which  is  laid  a  white  plaifter ;  which  white  being  taken 
off  with  an  iron  bodkin,  the  black  appears  through  the  holes,  and 
ferves  for  fhadows.  It  is  chiefly  ufed  to  embellifh  the  fronts  of  pa¬ 
laces,  &c. 

SCRIBE, an  officer  among  thejews,  whofe  bufinefs  was  to  write ; 
of  which  there  were  three  kinds :  the  firft  and  principal  of  which 
were  the  fenbes  of  the  law,  whofe  office  was  to  write  and  interpret 
feripture ;  thefe  were  in  great  credit  and  efleem  among  the  Jews, 
and  had  even  the  precedency  of  the  priefts  and  facrificers,  and  their 
decifions  were  received  with  almoft  the  fame  refpedt  as  the  law  of 
v>od  itfelf:  the  fecond-kind,  properly  called  Jcribes  of  the  people, 
were  a  fort  of  magiftrates  ;  and  the  third  were  public  notaries,  or 
t!ie.co.u"cil  ’  were  {he  lead  confiderable. 

SCRIBING,  in  joinery,  &c.  is  a  term  ufed  when  one  fide  of  a 
piece  ot  fluff  is  to  be  fitted  to  another  that  is  irregular.  In  order 
to  make  thefe  join  clofe  all  the  way  they  jeribe  it ;  that  is,  they  lay 
the  piece  to  b ejeribed  clofe  to  the  other  they  intend  to  feribe  it  to, 
and  opening  their  compaiies  to  the  wideft  diflance  thefe  two  pieces 
ltand  from  each  other,  they  bear  the  point  of  one  of  the  legs  againft 
e  hde  they  intend  to  Jeribe  to,  and  with  the  other  point  draw  a 
line  on  the  fluff  to  be  feribed.  Thus  they  form  a  line  on  the  irre- 
gular  piece  parallel  to  the  edge  of  the  regular  one  ;  and  if  the  fluff 

wiU  feem^  joim  ^  When  thefe  pieces  are  pUt  t0Sether  they 

SCRIP  1  \JRE,Jcrip/ura,  an  appellation  given,  by  way  ofemi- 

and  infpired  wrings  of  the  Bible,  7 

ufed  for  nn,L^°ne  whoienls  moneX  out  at  intereft  ;  it  is  alfo 
U1 'rwn°ne  W-k°  ^raws  conttafts. 

cheon^rnmo?  *n  ^era^ry>  ‘s  ornament  placed  under  the  efeut- 
the  bearintrs  mn^  u  m?tto  or(  fhort  fentence,  alluding  fometimes  to 
what  divine  ’  °u  1  ^  bearers  name  ;  fometimes  expreffing  fome- 
SCROTUM  Cr0,C ;  fometimes  enigmatical,  &c.  P  * 

The  femt  c  *n  anatomy>  fhe  external  covering  of  thetefticles. 

4 


terally  conneHed  to  each  other,  by  the  intervention  of  a  cellular 
membrane.  This  union  or  connexion  of  the  Tides  of  the  dartos  con- 
flitutes  that  partition,  which  byanatomifls  is  denominated  feptum 
Jcroti.  The  feptum  Jcroti,  on  it’s  inferior  part,  is  connected  to  the 
internal  furtace  of  the  cutis,  immediately  under  the  raphe  ;  on  it’s 
fuperior  part,  this  feptum  is  connected  to  the  inferior  and  external 
furface  of  the  urethra,  after  having  been  expanded  upwards  betwixt 
the  tunica  vaginalis  of  each  tefticle.  Upon  a  removal  of  the  feveral 
parts  which  unite  in  forming  the Jcrotum ,  the  tunics  or  proper  coats 
of  the  tefticles  next  prefent  themfelves  to  view. 

SCRUPLE,  a  weight  equal  to  the  third  part  of  a  drachm,  or  to 
20  grains.  Among  goldfmitlis,  it  is  equal  to  24  grains. 

1  he Jcruples  of  the  moon,&c.  eel  ipfed,  are  the  parts  of  the  moon’s 
diameter  immerfed  in  the  fhadow,  expreffed  in  the  fame  meafure 
wherein  the  apparent  diameter  of  the  moon  is  expreffed. 

SCRUTINY,  in  the  canon  law,  a  ticket,  or  little  paper  billet 
wherein,  at  eleblions,  the  eledlors  write  their  votes  privately,  fo  as 
it  may  be  known  for  whom  they  vote. 

Scrutiny,  is  chiefly  ufed,  among  us,  for  a  Ariel perufal  and  ex¬ 
amination  of  the  feveral  votes  haflily  taken  at  an  eledlion  ;  in  or¬ 
der  to  find  out  any  irregularities  committed  therein,  by  unqualified 
voters,  &c. 

SCRUT ORE,  or  Scrutoir  (from  the  French  ejeritoire,)  a  kind 
of  cabinet,  with  a  door  or  lid  opening  downwards,  for  conveniency 
of  writing  on,  &c. 

SCRY,  in  falconry,  denotes  a  large  flock  of  fowl. 
SCUDDING,  in  fea-language,  denotes  the  movement  by  which 
a  fhip  is  carried  precipitately  before  a  tempeft. 

A  {h'ipjcuds  either  with  a  fail  extended  on  her  foremaft,  or,  if  the 
ftorm  is  exceflive,  without  any  fail,  which,  in  the  fea-phrafe,  iscal- 
led  Jcudding  under  her  poles. 

The  principal  hazards  incident  to  Jcudding  are  generally  a  pooping 
fea,  the  difficulty  of  fleering,  which  expnfes  the  veffel  perpetually  to 
the  rilk  of  broaching-to,  and  the  wrant  of  fufficient  fea-room. 

SCULL,  cranium  et  calvaria,  in  anatomy,  that  part  of  the  head 
which  forms  it’s  great  bony  cavity  ;  and  in  a  living  fubjedt  con¬ 
tains  the  brain. 

The  fhape  of  the  Jcull  is  oval:  it’s  exterior  furface  is  convex:  and 
it’s  interior,  concave  ;  it’s  round  figure  is  an  advantage  to  it’s  ca¬ 
pacity  :  it  is  a  little  depreffed  and  longifh,  advancing  out  behind,  and 
flatted  on  the  two  Tides  that  form  the  temples,  which  contributes  to 
the  enlargement  of  the  fight  and  hearing:  it  is  of  unequal  thicknefs 
in  the  feveral  parts,  and  is  compofed  of  two  lamellae,  or  tables,  an  ex¬ 
terior  and  an  interior,  laid  or  applied  over  each  other,  between  which 
there  is  a  diploe,  or  meditullium,  being  a  thin  fpongious  fubflance, 
made  of  bony  fibres  detached  from  each  lamina,  and  full  of  little  cell* 
of  different  bigneffes;  the  tables  are  hard  and  folid,  the  fibres  bein^ 
clofe  to  one  another :  the  diploe  is  foft,  in  regard  the  bony  fibres 
are  here  at  a  greater  diflance;  a  contrivance  whereby  the  Jcull  is  not 
only  made  lighter,  but  lefs  liable  to  fradtures;  the  external  lamina 
is  fmooth,  and  covered  with  the  pericranium  :  the  internal  is  like- 
wife  fmooth,  abating  the  furrows  made  by  the  pulfation  of  the  ar¬ 
teries  of  the  dura  mater  before  the  cranium  be  arrived  at  it’s  con¬ 
fidence  :  it  has  feveral  holes,  through  which  it  gives  paffage  to  the 
fpinal  marrow,  nerves,  arteries,  and  veins,  for  the  conveyance  and 
reconveyance  of  the  blood,  &c.  between  the  heart  and  the  brain. 

Eor  a  defeription  of  the  bones  in  the  Jcull,  refer  to  the  Syftem  of 
Anatomy,  p.  no. 

Concealed  injuries  and  wounds  of  the  Scull.  When  a  blunt  inftru- 
ment  is  the  occafion  of  any  injury  of  the  cranium,  if  the  injured 
part  does  not  fufficiently  appear  of  itfelf,  great  induftry  is  neceffary 
to  difeover  it.  Where  the  common  integuments  appear  tumid  and 
foft,  they  are  in  this  cafe  to  be  divided  to  the  bone*;  but  in  making 
the  incifion,  care  muft  be  taken  not  to  lay  too  much  flrefs  upon  the 
knife,  left  fplinters  of  the  fradfured  cranium  fhould,  by  that  means, 
be  forced  upon  the  brain.  The  beft  way  to  make  this  incifion,  ac¬ 
cording  to  Heifter,  is  in  the  form  of  the  letter  X,  and  about  an  inch 
and  an  half  in  length,  lifting  up  the  {kin  at  each  angle,  and  leaving 
t^^°nei-kare’  ^O0<*  fhat  is  fpilt,  may  be  taken  up  by  a  fponge^ 
and  dry  lint  fluffed  between  the  (kin  and  the  cranium  :  and  having 
thus  found  out  the  injured  part  of  the  cranium,  the  trepan  is  to  be 
applied,  if  it  be  found  neceffary.  If  fplinters  of  the  bone  are  now- 
found,  they  muft  be  removed  either  with  the  fingers  or  forceps,  or, 
when  they  hang  to  the  pericranium,  with  feiffars;  but  when  they 
adhere  pretty  firmly  to  the  neighbouring  parts  of  the  cranium,  it  is 
more  advifeable  to  replace  them,  than  to  endeavour  to  remove  them 
by  violence. 

In  wounds  of  the  cranium,  or  Jcull,  the  ffrft  bufinefs  is,  to  find 
whether  they  are  terminated  in  the  external  parts  of  the  cranium,  or 
whether  they  penetrate  into  it’s  cavity  :  this  is  to  be  known,  t.  By 
the  eye.  2.  By  the  probe;  which,  however,  mult  be  gently  ufed 
here,  for  fear  of  bringing  on  farther  mifehief.  3.  By  examining  the 
inftrument  with  which  the  blow’  was  given,  and  confidering  the  de¬ 
gree  of  force  with  which  it  was  impelled.  And,  laftl  v,  the  prefence 
or  abfence  of  very  bad  fymptoms  :  for  a  violent  blow  upon  the  head 
will  always  be  attended  with  vomitings  and  vertigoes,  and  blood  will 
be  difeharged  from  the  nofe,  ears,  and  mouth,  and  the  wounded  per- 
fon  will  lofe  his  fpeech  and  fenfes.  Thefe  diforders  will  appear, 
fometimes  fooner  and  fometimes  later,  but  are  always  molt  violent, 
when  the  wound  is  by  a  tall,  or  by  fome  blunt  inftrument ;  in  which 
cafes  the  cranium  is  ufually  much  lhattered.  The  blood  which  dif- 
charges  itfelf  by  the  wound,  that  is  made  by  a  (harp  inftrument,  will 
infinuate  itfelf  between  the  common  integuments  and  the  cranium: 
in  the  contufions  that  are  made  with  blunt  inftruments,  fometime* 
it  will  be  concealed  under  the  cranium  ;  and,  by  corrupting  the  pe- 
rioltcum  and  the  cranium,  it  will  bring  on  ulcers  and  caries  of  the 
bone,  and  frequently  occafions  fevers,  convulfions,  and  death. 

SCULPTURE,  an  art  by  which,  in  taking  away,  o*  adding  to 

matter, 
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matter,  all  forts  of  figures  are  formed  by  the  hand,  either  in  (tone, 
wood,  wax,  or  metai.  In  it’s  full  latitude,  it  fignifies  both  the  art  ot 
working  in  creux,  properly  called  engraving,  and  of  working  in  re¬ 
lievo,  which  is  more  ftriCtly  called Jculpture. 

1  he  firft  works  in  Jculpture  were  with  clay,  not  only  in  making 
ftatues,  but  in  forming  models;  and  to  this  day,  a  fculptor  never 
undertakes  any  thing  conliderable,  without  forming  a  model  either  in 
clay  or  wax.  In  making  figures  of  thefe  materials,  they  begin  and 
fitulh  their  work  with  their  hands,  ufing  only  three  or  four  pieces  of 
wood,,  which  are  rounditli  at  one  end,  and  at  the  other  fiat,  with  a 
lort  ot  claws  and  teeth,  which  are  to  fmooth  and  fcratch  the  work, 
for  waxen  models,  to  every  pound  of  wax  add  half  a  pound  of  colo¬ 
phony  ;  fome  add  turpentine,  and  melt  it  together  with  oil  of  olives; 
more  or  lefis  of  the  latter  being  ufed,  as  they  would  have  the  matter 
hard  or  foft;  fome  add  a  little  vermilion,  to  give  it  a  colour:  this 
is  wrought  and  moulded  with  the  fingers  like  clay. 

For  Jculpture  in  wood,  which  we  properly  call  carving,  the  firfl 
thing  required  is,  to  choofe  wood  proper  tor  the  work  the  fculptor  is 
to  pertorm.  If  ft  be  any  thing  large,  and  requires  a  great  deal  ot 
ftrength  and  lolidity,  the  hardett  and  molt  durable  wood  is  to  be 
chofen ;  and  for  fmaller  works  and  ornaments,  the  fofter  wood  is 
uted  ;  but  it  mutt  be  fuch,  however,  as  is  firm  and  clofe :  for  a  large 
work,  tnough  it  be  only  a  tingle  figure,  it  is  better  to  make  ufe  ot 
leveral  pieces  ot  wood,  or  bits  of  board,  glued  together,  than  ot  one 
whole  piece,  whicn  is  more  liable  to  crack;  tor  a  thick  piece  of 
wood  may  not  be  dnea  to  the  heart,  however  it  may  appear  on  the 
outlide.  Carving  is  performed  with  a  great  variety  of  chiflels  and 
other  tools,  lor  pairing,  fcooping,  rounding,  &c.  the  feveral  parts  ot 
the  work. 

in  Jculpture  in  marble  and  other  ftone,  the  firft  thing  to  be  done  is, 
to  fa  vv  out  a  block  of  maible,  of  the  bignefs  ot  the  work  to  be  per¬ 
formed;  and  this  being  done,  the  fuperfluities  are  to  be  taken  oft  by 
a  ftubbed  point  and  a  heavy  mallet  ;  thus,  bringing  near  the  meafures 
required,  the  fculptor  reduces  it  itill  nearer  with  a  finer  tool,  called 
a  dog’s  tooth,  it  having  two  points,  but  one  not  fo  tharp  as  the  other. 
Alter  this  he  makes  ufe  of  his  gradine,  which  is  a  flat  cutting  tool, 
with  thiee  teeth ;  he  then  takes  off",  with  a  fmooth  chiftel,  the  fcratches 
the  gradine  left  on  the  marble,  and  ufes  it  with  dexterity  and  delicacy, 
to  give  foltnefs  and  tenderuefs  to  his  figure;  till  at  length,  taking 
rafps  ot  different  degrees  ot  finenefs,  the  work  is  gradually  rendered 
fit  tor  polithing.  To  polifti  the  work,  the  fculptor  ufes  pumice- 
ltone  and  fuialt,  then  he  goes  over  it  with  tripoli ;  and  when  he 
would  give  it  more  luitre,  rubs  it  with  leather  and  ftraw-afties. 
T  here  are  feveral  other  tools  ufed  by  fculptors,  adapted  to  the  different 
parts  ot  ihe  work,  and  the  nature  of  the  Itone  they  make  ufe  of.  See 
Plate  25,  fig.  13. 

As  the  models  of  clay  thrink  when  they  go  dry,  whenever  fculp¬ 
tors  undertake  a  confiderable  piece  of  work,  they  only  ule  the  model 
for  making  a  mould  of  plaitter  or  ftucco,  in  which  is  formed  a  figure 
ot  the  fame  matter,  which  thenceforth  ferves  for  a  model,  and  by 
which  they  adjuft  all  their  meafures  and  proportions.  1  o  proceed 
the  more  regularly,  on  the  head  of  the  model  they  place  an  immove¬ 
able  circle,  divided  into  degrees,  with  a  moveable  rule  or  index,  fixed 
in  the  center  of  the  circle,  and  divided  alfo  into  equal  parts :  Irom 
the  end  of  the  rule  hangs  a  line  with  a  plummet,  which  lerves  to 
take  all  the  points,  to  be  transferred  thence  to  the  block  ot  maible, 
from  whofe  top  hangs  another  plummet,  like  that  ot  the  model.  But 
there  are  fome  excellent  fculptors,  who  difapprove  of  this  method ; 
urging,  that  the  fmalleft  motion  ot  the  model  changes  their  mealures, 
for  winch  realon  they  choofe  to  take  all  their  mealures  with  the  com- 
palTes. 

SCUM,  properly  denotes  the  impurities  which  a  liquor,  by  boil¬ 
ing,  calls  up  to  the  turf  ace.  See  the  article  Litharge. 

SCUPPERS,  in  lliip-building,  fmall  chanels  cut  through  the 
Ihip’s  tide,  with  a  gradual  Hope  from  the  decks. 

SCURVY,  Jcorbutas,  a  name  given  by  medicinal  writers  to  a  dif- 
eafe  fo  various  and  different  in  appearance,  that  it  does  not  feem  to 
be  one  and  the  fame  diftemper.  It  begins  by  foul  ulcers  in  the  mouth 
and  legs,  whence  it  is  called  Jlomacace  and  j'celetyrbe  by  Pliny,  who 
imputes  it  to  the  bad  qualities  of  water,  and  fays,  that  the  herba  Bri- 
tannica,  which  is  believed  to  be  the  hydrolapathum  nigrum  of  Mun- 
tingius,  or  great  water-dock,  was  found  to  be  it’s  cure. 

Betides  unwholefome  waters,  medical  writers  attribute  the  difeafe 
partly  to  falted  provifions  and  pulfe;  which,  as  they  are  ot  different 
concoCtion,  furnilh  the  body  with  grofs  and  improper  nutriment. 
But  they  feem  not  to  have  fufficiently  attended  to  a  more  univerfal 
caufe,  1  mean,  bad  air,  which,  taken  into  the  lungs,  is  very  prejudi¬ 
cial.  This  is  particularly  manifeft  in  long  voyages,  in  which  the 
lailors  are  molt  feverely  afflicted  with  this  diftemper,  of  which  we 
have  a  remarkable  and  moving  account  in  the  hiftory  of  lord  Anfon  s 
expedition  to  the  South  Seas,  in  which  that  great  commander  loft 
near  one  third  part  of  his  men  by  this  cruel  enemy ;  and  the  calamity 
rofe  to  fuch  a  high  pitch,  that  the  callus  of  broken  bones,  which  had 
been  completely  iormed  for  a  long  time,  was  found  diilblved,  and  the 
fraCture  teemed  as  if  it  had  never  been  confolidated.  Wherefore,  in 
thefe  cafes,  there  muft  certainly  be  a  high  degree  of  putrefadlion ; 
and  the  blood  becomes  fo  foul  a  mixture,  that  whenfoever  it  be  drawn, 
it  has  nothing  of  it’s  natural  red  colour,  but  refembles  a  dark  muddy 
puddle.  Now,  as  to  the  manner  in  which  the  caufes  abovemontioned 
conupt  and  putrify  the  humours,  it  will  be  eatily  found  by  thofe  who 
are  well  acquainted  with  the  proportion  and  laws  of  motion  in  the 
animal  machine. 

With  regard  to  the  cure,  it  is  much  eafier  to  prevent  the  [curvy 
than  to  remove  it;  for,  when  it  has  once  taken  root  in  the  body,  it 
is  very  difficult  to  drive  it  out  by  medicines.  Now,  it  s  bell  remedy 
is  good  vvholefome  air  and  proper  diet;  wherefore,  as  foon  as  a  perfon 
is  taken  ill,  if  he  be  at  tea,  he  ought  to  alter  his  lituaiion  as  loon  as 
pollible  and  get  alhore,  to  breathe  the  land  aii^;  but,  it  on  land,  he 


jfiould  go  into  the  country  for  the  benefit  of  purer  open  air.  And  in 
both  cafes,  what  fleffi  he  eats  (hould  be  freth  and  tender;  but  the 
greateft  part  of  his  food  ought  to  be  vegetables,  both  fuch  as  abound 
in  volatile  fait,  as  feurvy-grafs,  crelies,  brook-lime,  and  the  like; 
and  thofe  which  are  of  a  cooling  nature,  as  forrel,  endive,  lettuce* 
purflain,  and  others  of  this  kind.  And  it  will  often  be  beneficial  to 
eat  all  thefe,  or  fome  ef  each  fort,  promifcuoufly  together.  But  tho 
greateft  fervice  may  be  expeCted  from  fubacid  fruits,  as  lemons* 
oranges,  and  pomgranates,  eaten  frequently  upon  account  of  their 
cooling  and  fubaftringent  quality. 

Scurvy -grafs,  cochlearia,  in  botany,  a  genus  of  the  tctradynam'ut 
filiculoja  clafs,  the  flower  of  which  confifts  of  four  vertieally-ovated 
petals,  of  the  form  of  a  crofs  ;  the  fruit  is  a  fubcordated,  lightly 
compreffed,  fcabrous,  bilocular  pod,  containing  about  four  feeds  in 
each  cell. 

It  is  heating,  drying,  and  aperitive,  of  great  ufe  againft  xhefeurvy, 
dropfy,  and  jaundice;  and  is  often  put  into  diet-drinks  for  thofe  pur- 
pofes;  it  mutt  be  remembered,  however,  that  feurvy-grajs,  and  luch 
warm  plants,  are  only  proper  in  an  acid  feurvy,  being  very  pernicious 
in  a  putrid  alcaline  Jcurvy. 

SCUT  FEES,  in  a  IL ip,  fquare  holes  cut  in  the  deck,  big  enough 
to  let  in  the  body  of  a  man,  ferving  to  let  people  down  into  any  room 
below,  upon  occafion,  or  from  one  deck  to  another.  They  are  ge¬ 
nerally  before  the  main-maft,  before  the  knight  in  the  fore-cattle ; 
in  the  gun-room,  to  go  down  to  the  ftern  fheets;  in  the  round-houfe, 
to  go  down  into  the  captain’s  cabin,  when  forced  by  the  enemy  in  a 
fight  aloft.  There  are  alfo  fome  fmaller  /cuttles,  which  have  gratings 
over  them :  and  all  ot  them  have  covers,  that  people  may  not  fall 
down  through  them  in  the  night. 

Scuttle  is  alfo  a  name  given  thofe  little  windows  and  long  holes 
which  are  cut  out  in  cabins,  to  let  in  light. 

SCUTUM,  in  natural  hiftory,  the  name  of  a  genus  of  the  echini 
marini;  the  charafters  of  which  are,  that  it  is  a  (hell  of  an  irregular 
figure,  which  on  the  lower  part  reprefents,  in  fome  meafure,  a  thick! ; 
on  the  fuperficies  it  has  the  ffiape  of  a  five-leaved  flower;  it’s  mouth 
is  in  the  middle  of  the  bafe,  and  the  aperture  for  the  anus  at  the 
edge.  There  are  two  kinds,  the  angular  and  the  oval.  See  Plate 
54,  6  and  7.  _ 

SCYTALA,  in  mechanics,  a  term  ufed  by  fome  writers  for  a 
kind  of  radius,  or  fpoke,  (landing  out  from  the  axis  of  a  machine, 
as  a  handle  or  lever,  to  turn  it  round,  and  work  it  by. 

SEA,  mare,  in  geography,  is  frequently  ufed  to  fignify  that  vaft 
body  of  water  encompaffing  the  whole  earth,  more  properly  called 
ocean . 

Sea  is  more  properly  ufed  for  a  particular  part  or  divifion  of  the 
ocean ;  denominated  from  the  country  it  waffies,  or  other  circum- 
ttances.  As  the  Irifh  Sea,  Mediterranean  Sea,  Baltic  Sea,  North 
Sea,  Red  Sea,  &c. 

The  Jea  differs  in  faltnefs  in  different  parts;  it  is  in  general  obferv- 
ed,  that  in  the  hotteft  climates  the  water  is  falted. 

•  When  fait  water  freezes,  it  hath  been  thought  to  let  fall  all  it’s 
fait;  the  ice  of  jea  water,  and  the  water  melted  from  it,  tatting  freth, 
and  being  good  tor  boiling  meat  and  peas  in.  Captain  1V1  iddleton, 
being  in  Hudfon’s  Straits  in  July  1738,  took  ice  from  under  the 
furface  of  the  Jea,  which  he  melted  till  he  got  forty  quarts  of  water; 
thefe  he  evaporated  to  drynefs,  and  out  of  that  quantity  had  only  fix 
ounces  of  fait,  or  about  7Jy. 

General  Motion  of  the  Sea.  Mr.  Daffie,  of  Paris,  affirms,  that 
this  motion  is  from  eaft  to  weft,  inclining  towards  the  north,  when 
the  fun  has  paffed  the  equinoctial  northward,  and  that  during  the  time 
the  fun  is  in  the  northern  tigns;  but  the  contrary  way,  after  the  fun 
has  paffed  the  faid  equinoctial  fouthward ;  adding,  that,  when  this 
general  motion  is  changed,  the  diurnal  flux  is  changed  alfo:  whence 
it  happens,  that  in  feveral  places  the  tides  come  in  during  one  part  of 
the  year,  and  go  out  during  the  other;  as  on  the  coafts  of  Norway, 
in  the  Indies,  at  Goa,  Cochinchina,  &c.  where,  while  the  fun  is  in 
the  fummer  tigns,  the  Jea  runs  to  the  fliore,  when  in  the  winter  figns, 
from  it.  On  the  molt  fouthern  coafts  of  Tonquin  and  China,  for  the 
fix  fummer  months,  the  diurnal  courfe  runs  from  the  north  with  the 
ocean ;  but,  the  fun  having  repaffed  the  line  toward  the  fouth,  the 
courfe  declines  alfo  fouthward. 

Bajon  or  bottom  of  the  Sea.  The  intire  bafon  of  the  Jea  is  of  fuch 
immenfe  extent,  and  covered  in  many  places  with  fuch  an  unfathom¬ 
able  depth  of  water,  that  it  is  not  to  be  expeCted  that  it  can  be  traced 
in  every  part;  but  as  the,  whole  may  be  gueffed  at,  from  fome  part 
of  it,  and  as  it’s  general  figure  is  of  no  confequence  in  a  fearch  of  this 
kind,  the  obfervations  of  this  curious  author  are  of  great  value,  in 
forming  a  judgment  of  the  whole. 

Martigli  has  made  many  experiments  to  prove,  that  foffil  coal,  and 
other  bituminous  fubftances,  which  are  found  in  plenty  at  the  bottom 
of  the  Jea,  may  communicate  in  great  part  it’s  bitternefs  to  it. 

The  luminoufnefs  of  the  Jea  has  been  aferibed  by  fome  to  the  ap¬ 
pearance  of  innumerable  minute  infefts  moving  through  the  water  in 
all  directions.  But  fome  experiments  made;  by  Mr.  Canton  leave 
no  room  for  doubt,  that  the  luminoujnejs  of  the  Jea  is  principally  ow¬ 
ing  to  putrefaClion.  Having  put  a  frefh  whiting  into  a  gallon  of 
Jea  water,  neither  the  whiting,  nor  the  water  when  agitated,  gave 
any  light;  Fahrenheit’s  thermometer,  placed  in  the  cellar  where  the 
pan  was  placed,  (landing  at  540;  the  following  evening,  that  part, 
of  the  fiffi  which  was  even  with  the  furface  of  the  water  was  lumi¬ 
nous,  but  the  water  itfelf  was  dark ;  however,  on  drawing  through 
it  the  end  of  a  ttick,  the  water  appeared  luminous  behind  the  flick, 
all  the  way,  but  gave  light  only  where  it  was  difturbed:  when  all 
the  water  was  ftirred,  the  whole  became  luminous,  and  appeared 
like  milk,  yielding  a  confiderable  degree  of  light  to  the  fides  of  the 
pan,  which  it  continued  to  do  for  fome  time  after  it  was  at  reft. 
The  water  was  mod  luminous  when  the  fith  had  been  in  it  about 
twenty-eight  hours,  but  would  give  no  light  by  being  ftirred  after  it 
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had  been  in  three  days.  A  herring,  in  warm  weather,  being  put  into 
ten  gallons  of  /oz-water,  will  become  luminous,  but  it’s  light  will  not 
be  fo  ftrong. 

Mr.  •  Appleby’s  procefs  for  making  y^-water  frefh :  Put  into 
twenty  gallons  of  fea- water  fix . ounces  of  a  fixed  alcali  prepared  with 
quicklime  as  ftrong  as  lapis  infernalis,  and  fix  ounces  ot  bones  cal¬ 
cined  to  a  whitenefs,  and  finely  powdered  ;  with  a  (low  fire,  draw 
off,  in  a  common  ftill,  fifteen  gallons;  the  alcali  here  employed  is 
fuppofed  to  be  the  bed  adapted  to  prevent  the  bituminous  matter  in 
fea- water  from  riling  by  heat  in  didillation. 

•  SzA-bear,  in  zoology,  called  alfo  fea-cat  and  urfine  feal,  inhabits, 
together  with  the  fea- lion,  and  manati,  from  June  to  September, 
the  files  that  are  Scattered  in  the  feas  between  Kamtfchatka  and 
America,  in  order  to  copulate  and  bring  forth  their  young  in  full 
fecurity.  The  urfine  feals  live  in  families,  each  male  having  from 
eight  to  fifty  females,  which  he  guards  with  jealoufy  ;  and  though 
they  lie  by  thoufands  on  the  fhores,  each  family,  confiding  fome- 
tiines  of  120,  keeps  itfelf  feparate  irom  the  red. 

The  males  are  much  larger  than  the  females  ;  •  their  bodies  are  of  a 
conical  form,  thick  before,  and  tapering  to  the  tail  ;  the  length  of  a 
large  one  is  eight  feet,  the  greated  circumference  five  feet,  and  near 
the  tail  twenty  inches ;  the  weight  8ooib.  the  nofe  proje£ts  like 
that  of  a  pug  dog,  but  the  head  rifes  fpddenly  ;  the  noftrils  are  oval, 
divided  by  a  leptum  ;  the  lips  thick,  and  in  the  inlide  red  and  fer- 
rated  ;  the  whifkers  long  and  white  ;  the  teeth,  which  are  thirty-fix 
in  number,  lock  into  each,  other  when  the  mouth  is  clofed  ;  the 
tongue  bifid.;  the  eyes  are  large  and  prominent,  and  capable  of  being 
covered  at  pleafure  with  a  flelliy  membrarve  ;  the  ears  are  fmall  and 
Jharp-pointed  ;  the  length  of  the  fore-legs  is  twenty-four  inches ;  the 
feet  hre  formed  with  toes,  but  covered  with  a  naked  fkin,  fo  as  in- 
tirely  to  appear  a  fhapelefs  mafs  ;  the  hind-legs  are  twenty-two 
inches  long,  and  fixed  to  the  body  behind,  but  capable  of  being 
brought  forward,  and  the  feet  are  divided  into  five  toes  ;  the  tail  is 
only  two  inches  long  ;  the  hair  is  long  and  rough,  under  which  is  a 
foft  down  of  a  bay  colour;  the  general  colour  of  thefe  animals  is 
black,  but  the  hairs  of  the  old  ones  are  tipt  with  grey.  The  females 
are  cinereous.  The  {kins  of  the  young,  cut  out  of  the  bellies  of 
their  dams,  are  ufeful  for  clothing. 

The  fat  and  flefh  of  the  old  males  is  very  naufeous  ;  but  the  flefh 
of  the  females  refembles  lamb,  and  the  young  ones  roafted  are  as 
good  as  fucking  pigs. 

The  old  animals,  which  are  deferted  by  the  females,  live  apart, 
and  are  exceedingly  fplenetic  and  quarrelfome,  very  fierce,  and  fo 
attached  to  their  bid  haunts,  that  they  would  die  fooner  than  quit 
them;  in  defending ‘ thefe,  difeord  ' is  fometimes  fptead  throiigh  the 
whole  fhore.  The  other  males  are  alfo  very  irafcible,  and  the  caufes 
of  their  difputes  are,  generally  fuch  as  thefe:  an  attempt  to  feduce 
any  of  their  females  ;  the  intrufion  of  one  upon  the  Ration  of  ano¬ 
ther,  and  interference  in  their  mutual  quarrels.  Their  battles  are 
fierce  and  bloody  ;  and  when  they  terminate,  the  combatants  throw 
themfelves  into  the  fea,  to  wafli  away  the  blood. 

The  males  are  very  fond  of  their  young,  of  which  the  female  ge¬ 
nerally  brings  but  one  at  a  time,  and  never  more  than  two  ;  but  they 
are  very  tyrannical  towards  the  females,  which,  on  the  other  hand, 
are  very  fawning  and  fubmiflive. 

The  fea- bears  fwim  at  the  rate  of  feven  miles  an  hour;  when 
wounded,  will  feize  on  the  boat,  bear  it  away  with  impetuofity,  and 
fometimes  fink  it.  They  can  continue  a  long  time  under  water. 
When  they  want  to  climb  the  rocks,  they  fallen  with  the  fore-paws, 
and  draw  themfelves  up.  They  will  live  for  a  fortnight  after  receiv¬ 
ing  fuch  wounds  as  would  immediately  deftroy  any  other  animal. 

Sea  calf,  phoca  vitulina,  in  zoology,  is  the  common  feat ,  with 
large  black  eyes,  large  whifkers,  oblong  noftrils,  flat  head  and  nofe, 
tongue  forked  at  the  end,  two  canine  teeth  in  each  jaw,  fix  cutting 
teeth  in  the  upper  jaw,  four  in  the  lower,  no  external  ears,  body 
covered  with  thick  fhort  hair,  fhort  tail,  and  toes  furnilhed  with 
ftrong  fharp  claws  ;  it’s  ufual  length  is  from  five  to  fix  feet ;  the 
colour  various;  dulky,  brindled,  or  fpotted  with  white  or  yellow. 
This  fpecies  inhabits  molt  quarters  of  the  globe.  Seals  bring  forth 
two  young  at  a  time  in  autumn,  which  are  for  a  fhort  time  white 
and  woolly,  and  fuckle  them  till  they  are  fix  or  feven  weeks  old  in 
rocks  or  caverns,  when  they  take  to  fea  ;  as  they  cannot  remain 
long  under  wafer,  they  frequently  rife  to  take  breath,  and  often 
■float  on  the  waves. 

In  fummer  they  deep  on  rocks  or  fand  banks ;  if  furprifed,  they 
plunge  into  the  fea,-  and  when  at  a  diftance  fling  up  the  fand  with 
their  hind  feet,  and  makt? a  piteous  moaning,  as  they  fcramble  along, 
and  if  they  are  overtaken,  vigoroufly  defend  themfelves  with  their 
feet  and  teeth  ;  they  are  foon  killed  by  a  flight  blow  on  the  nofe, 
otherwife  they  will  furvive  many  wounds.  They  are  gentle  and  do¬ 
cile  ;  feed  on  all  forts  of  fifh  ;  are  themfelves  good  food,  and  eaten 
by  voyagers  ;  they  are  killed  tor  the  fake  of  the  oil  made  from  their 
fat,  of  which  a  young  feal  will  yield  eight  gallons  ;  their  fkins  are 
tifeful  in  j- making  vvaiftcoats,  covers  for  trunks  and  other  conveni¬ 
ences;  and  they  are  the  wealth  of  the  Greenlanders,  fupplying  them 
.■with  every  necelfary  of  life. 

S£A-mu,  the  triche'ehus  monatus  of  Linnaeus.  'I' hey  are  of  an  enor¬ 
mous  fize,  fome  being  twenty-eight  feet  long,  the  head  is  (mail, 
oblong,  and  almoft  fqiiare;  the  noftrils  filled  with  fhort  bridles,  the 
lips  double,  and  the  mouth,  near  the  jundlion  of  the  jaws,  full  of 
Vhite  tubular  briftles,  which  ferve  to  prevent  the  food  irom  running 
out  with  the  water ;  the  lips  are  alfo  furnifhed  with  briftles,  which 
'ferve  inftead  of  teeth  to  cut  the  roots  of  the  fea  plants  ;  in  the  mouth 
there  are  no  teeth,  only  two  flat  white  bones,  one  above  and  another 
below  in  each  jaw,  with  undulated  furfaces,  which  anfwer  the  pur- 
pofe  of  grinders.  The  eyes  are  fmall. ;  inftead  of  ears  there  are  two 
fmall  orifices;  the  tongue  is  pointed  and  fmall;  the  neck  is  thick, 
and  the  head  always. hangs  down.  ,  Near  the  (houlders  the  circum- 
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(erence  of  the  body  is  twelve  feet,  about  the  belly  twenty,  near  the 
tail  four  feet  eight  inches  ;  the  head  is  thirty-one  inches,  and  the 
neck  near  feven  feet  ;  which  dimenlions  render  the  animal  extremely 
deformed.  Near  the  ihoulders  are  two  feet  or  fins,  two  feet  two 
inches  long,  without  fingers  or  nails  ;  the  tail  is  thick,  ftrong  and 
horizontal,  ending  in  a  ftifr  black  fin,  flighfty  forked.  The  fkin  is 
thick  and  black,  and  full  of  inequalities,  and  fo  hard  as  fcarcely  to 
be  cut  with  an  ax,  without  hair;  beneath  the  fkin  is  a  thick  blubber, 
which  taftes  like  oil  of  almonds.  The  flefh  is  coarfer  than  beef, 
and  will  not  foon  putrefy.  The  young  ones  tafte  like  veal :  the  fkin 
is  ufed  for  fhoes,  and  for  covering  the  fides  of  boats. 

They  copulate  in  the  fpring,  efpecially  in  calm  weather,  towards 
the  evening,  and  in  the  fame  manner  as  the  human  kind:  the  female 
fwims  gently  about,  the  male  purfues,  till,  tired  with  wantoning, 
Ihe  fl  ings  herfeif  on  her  back,  and  admits  his  embraces  :  the  leonine 
and  urfine  feals  copulate  after  the  fame  manner  on  fhore. 

They  are  taken  by  harpoons  faftened  to  a  ftrong  cord,  but  after 
they  are  ftrttck,  it  requires  the  united  force  of  thirty  men  to  draw 
them  on  fhore.  When  one  is  ftruck,  it’s  companions  repair  to  it’s- 
help,  fome  will  endeavour  to  overturn  the  boat,  by  getting  under  it ; 
others  will  prefs  down  the  rope,  in  order  to  break  it,  and  others  ftrike' 
at  the  harpoon  with  their  tails,  with  a  view  of  getting  it  out,  in 
which  artifice  they  fometimes  fitcceed.  Their  noife  is  like  the 
fnorting  of  a  horfe,  which  is  occafioned  by  hard  breathing.  The 
fia-cozu  of  rhe  gulph  of  St.  Lawrence  weighs 'from  fifteen  hundred  to 
two  thopfond  pounds,"  and  produces  from  one  to  two  barrels  of  oil, 
which  is  boiled  out  of  a  fat  fubftance  that  lies  between  the  fkin  and 
the  flefh  ;'  it  carries  it’s  young  about  nine  tfrbnths,  and  feldom  brings 
forth  more  than  one  at  a  time.  ,  , 

Si'A-drvil,  or  tond-ffh.  This  is  a  remarkable  fpecies  of  fifh,  of  a 
middle  nature  between  the  Cartilaginous  and  bony  fifties.  In  fhape 
and  figure  it  refembles  a  tadpole:  it’s’ head  is  extremely  large,  being 
equal,  or  more  than  fo,  to  the  reft:  of  the  body,  and  of  a  circular 
figure  :  the  opening  of  it’s  mouth  is  furpriftngly  great,  and  it’s  lower 
javv  is  above  a  finger  longer  than  the  upper;  both  jaWs)  but  parti¬ 
cularly  ftie  under  pne,  are  armed  with  a  greaE number  of  long  and 
fharp  teeth,  which  are  fet  in  clufters,  and  not  ih  regular  rows,  and 
they  are  moveable  inwards :  with  the  lower  jaw,  and  the  external 
clufters  of  the  teeth  of  the  upper  jaw,  this’  fifh  holds  fait  it’s  preyj 
wliilft  with  another  cartilaginous  jaw,  vvhofe  tebth  correfpond  with 
an  inner  clutter  of  teeth  in  the  upper, ;  he  chews  and  tears  his-  prey  ; 
neither  the  under  jaw,  nor  external  row  of  the  upper,  having  any 
fhare  in  the  maftication  at  all. 

The  back  is  flat,  and  of  a  blueifh  green  colour,  mottled  with  a  few 
white  Tpots  :  the  eyes  are  pearly  in  the  "iris,  and  a  tranfverfe  ftreak  of 
white  is  drawn  acrofs  the  pupil.  In  the  upper  part  of  the  head,  at 
half  a  finger’s  breadth  diftance  from  the  angle  of  the  upper  jaw,  are 
placed  two  briftles,  the  fore  one  is  fix  fingers  long,  the  hinder  one 
four;  and  in  the  middle  of  his  back,  lower  down,  are  three  more, 
which  ferve  in  the  place  of  fins.  Over  the  upper  jaw  there  are,  on 
each  fide,  two  fharp  thorns,  and  there  arc  thorny  tubercles  all  about 
the  eyes  ;  and  on  the  middle  of  the  back,  not  far  from  the  tail,  there 
is  a  fin  with  ten  rays  :  the  tail  is  not  forked,  but  the  rays  are  branched, 
and  all  ftand  out  a  little  beyond  the  fin,  and  tfre  hooked.  In  the 
under  part  of  the  body,  juft  under  the  throat,  there  are  two  fins  like 
a  mole’s  feet,  each  compofed  of  five  rays  or  fingers  :  there  are  two 
others  on  the  edge  of  the  body,  and  the  extremity  of  all  thefe,  as  alfo 
of  the  tail,  is  black.  See  Plate  61 ,  fig.  47.  There  is  another  fifh, 
called  alfo  fea- devil,  reprefented  in  Plate  58,  fig.  6. 

Sea  -eagle,  is  a  fifh  with  a  fmooth  body,  and  a  long  ferrated  fpinc 
on  a  finny  tail.  Refer  to  Eagle,  and  Plate  58,  fig.  1 . 

Sea -eel.  Refer  to  article  Eel,  and  Plate  58,  fig.  11. 

SzA-gate.  Two  drips  are  faid  to  be  aboard  one  another  by  a  fea- 
gate,  when  fuch  being  aboard  happens  by  a  wave  or  billow. 

Sea -horfe.  Refer  to  the  article  Hippocampus  ;  and  Plate  eo. 

Sea -lion,  phoca  leontna,  a  fpecies  of  feal,  which  inhabits  the  feas 
about  New  Zealand,  Falkland’s  Iflands,  &c. 

The  male  has  a  projedling  fnout,  hanging  five  or  fix  inches  below 
the  lower  jaw ;  the  upper  part  confifts  of  a  loofe  wrinkled  fkin, 
which  the  animal  when  angry  has  tfie  power  of  blowing  up,  fo  as  to 
give  the  nofe  an  arched  appearance  ;  the  feet  are  fhort  and  dufky, 
having  five  toes  on  each,  furnifhed  with  nails;  the  hind-feet  appear 
like  laciniated  fins  ;  the  eyes  and  the  whifkers  are  large  ;  the  hair  on 
the  body  is  fhort  and  of  a  dun  colour  ;  that  on  the  neck  a  little 
longer,  and  the  fkin  very  thick.  The  lefigth  of  an  old  male  is 
twenty  feet,  and  the  greateft  circumference  fifteen.  The  nofe  of  the 
female  is  blunt  and  tuberous  at  the  top ;  the  noftrils  wide  ;  the 
mouth  breaking  very  little  into  the  jaws;  two  fmall  cutting  teeth 
below;  two  fmall  and  two  large  above;  two  canine  teeth  remote  from 
the  preceding,  five  grinders  in  each  jaw,  and  all  the  teeth  conic  ; 
the  eyes  oblique  and  fmall  ;  no  auricles  ;  the  fore-legs  twenty  inches 
long;  the  toes  furnifhed  with  oblong  flat  nails  ;  the  hind-parts  in¬ 
ftead  of  legs,  divided  into  two  great  bifurcated  fins  ;  no  tail j  and 
the  whole  covered  with  fhort  ruft-coloured  hair.  The  length  from 
the  nofe  to  the  end  of  the  fins  »s  four  yards,  and  the  greateft  circum¬ 
ference  two  and  a  half. 

The  old  animals,  except  at  the  breeding  feafon,  are  very  timid  ; 
and  to  prevent  furprife,  each  herd  places  a  centinel,  who  gives  cer¬ 
tain  fignals  at  the  appearance  of  danger;  they  sflTociate  in  families, 
like  the  /^7-bears,  and  are  equally  jealous  of  their  miftrefles.  They 
are  of  a  lethargic  nature,  and  fond  of  wallowing  upon  one  another 
in  miry  places  ;  they  grunt  like  hogs,  and  fnort  like  horfes. 

SEA -pie,  pica  manna.  It  is  of  the  fize  of  the  common  magpie  ; 
it’s  beak  is  three  fingers  breadth  long,  ftrait,and  of  a  reddifh  or  black- 
ifti  colour,  and  ending  in  a  point,  which  feems  well  fitted  for  rooting 
up  the  limpets  from  the  rocks,  the  bodies  of  this  fifh  being  it’s  com¬ 
mon  food  :  it’s  Tegs  aue  red ;  it  has  no  hinder  toe,  and  has  it’s  other 
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toes  fo  far  conne&ed  by  a  membrane,  as  to  feemalmoft  of  a  middle 
nature  between  the  web-footed  and  other  birds;  it’s  head,  neck, 
back,  throat,  and  half  it  s  breaft,  arc  black,  as  is  alfo  it’s  rump  ; 
it  s  tail  and  wings  are  half  black  and  half  white.  It  is  common  on 
the  Englifh  and  Welflr  fhores. 

SEAL,  Jtgillu tn ,  a  puncheon,  or  piece  of  metal,  or  other  matter, 
ufually  either  round  or  oval,  whereon  are  engraven  the  arms,  device, 
&c.  of  fome  prince,  Hate,  community,  magiflrate,  or  private  per- 
fori,  often  with  a  legend,  or  fubfeription,  the  impreffion  whereof, 
in  wax,  ferves  to  make  ads,  inftruments,  &c.  authentic. 

A Jeal  is  abfolutely  necelfary  in  refpedl  of  deeds,  becaufe  the  feal- 
ing  of  them  makes  perfons  parties  thereto,  and  without  being  fealed 
they  are  void  in  law.  It  is  held,  that  if  a  feal  be  broken  off,  it 
will  render  the  deed  void,  and  that  where  feveral  are  bound  in  a 
bond,  the  pulling  off  the  feal  of  one  vacates  it  as  to  all  the  reft. 

T.  he  king  s  great  Jeal  is  that  whereby  all  patents,  commiflions, 
warrants,  &c.  coming  from  the  king  are  fealed.  See  Plate  139. 

The  keeping  hereof  is  in  the  hands  of  the  lord  high-chancellor, 
who  is  hence  denominated  lord  keeper.  Inded  there  is  fome  dif¬ 
ference  between  the  lord  chancellor  and  lord  keeper,  not  in  office, 
but  in  the  manner  of  creation,  the  latter  being  made  by  the  delivery 
of  the  great feal  to  him  by  the  king,  but  the  former  having  a  patent. 
The  king  s  privy  Jeal  is  a  feal  that  is  ufually  firft  fet  to  grants  that 
are  to  pafs  the  greatfeal.  See  the  article  Keeper. 

Defcriptions  of  the  feals  of  the  prerogative  court  of  the  archbifhop 
of  Canterbury  ;  the  feal  of  the  Lord  Mayor’s  court ;  and  the feals  of 
the  feveral  counties  in  England  and  Wales  ;  aregiven  in  Plate  139. 

Seal  is  alio  ufed  for  the  wax  or  lead,  and  the  impreffion  thereon, 
affixed  to  the  thing  fealed. 

SEALER,  an  officer  in  chancery,  appointed  by  the  lord  chan¬ 
cellor,  or  keeper  of  the  great  feal,  to  feal  the  writs  and  inftruments 
there  made  in  his  prefence. 

SEALING,  in  archite&ure,  the  fixing  a  piece  of  wood  or  iron 
in  a  wall,  with  plalter,  mortar,  cement,  lead,  or  other  folid  bind¬ 
ing.  For  ftaples,  hinges,  and  joints,  plafter  is  very  proper. 

SEAM  of  glafs ,  is  the  quantity  of  one  hundred  and  twenty  pounds, 
or  twenty-tour  ftone,  each  five  pounds  weight.  The feam  of  wood, 
is  a  horfe-load. 

SEARCH-Wtfrraw/,  in  law,  a  kind  of  general  warrant  iffued  by 
juftices  of  peace,  for  fearching  all  fufpe&ed  places  for  ftolen  goods. 

SEARCHER,  an  officer  in  the  cultoms,  whofe  bufinefs  it  is  to 
fearch  and  examine  {hips  outward-bound,  if  they  have  any  prohi¬ 
bited  or  uncuftomed  goods  on  board. 

Searcher,  in  artillery,  is  an  iron  focket  with  branches,  from 
four  to  eight  in  number,  bent  a  little  outwards,  with  fmall  points 
at  their  ends  ;  to  this  focket  is  fixed  a  wooden  handle,  from  eight 
to  twelve  feet  long,  of  about  an  inch  and  a  quarter  diameter.  See 
Plate  103,  fig.  4. 

SEAR-CLOTH,  or  Cere-Cloth,  in  furgery,  a  form  of  ex¬ 
ternal  remedy  fomewhat  harder  than  an  unguent,  yetfofter  than  an 
emplafter,  though  it  is  frequently  ufed  both  for  the  one  and  the 
other.  The  fear-cloth  is  always  fuppofed  to  have  wax  in  it’s  com- 
pofition,  which  diftinguifhes  and  even  denominates  it.  In  effeCt, 
when  a  liniment  or  unguent  has  wax  enough  in  it,  it  does  not  dif¬ 
fer  from  a  fedr -cloth. 

SEASONS,  in  cofmography,  certain  portions  or  quarters  of  the 
year,  asfpring,  fummer,  autumn,  and  winter,  diftinguifhed  by  the 
ligns  which  the  earth  then  enters,  or  by  the  meridian  altitudes  of 
the  fun,  eonfequent  on  which  are  different  temperatures  of  the  air, 
different  works  in  tillage,  &c. 

SEAT,  in  the  manege,  the  pofture  or  fituation  of  a  horfeman 
upon  the  faddle. 

SECOND,  in  geometry,  aftronomy,  & c.  the  fixtieth  part  of  a 
prime,  or  minute;  either  in  the  divifion  of  circles,  or  in  the  mea- 
fure  of  time. 

Second,  in  mufk,  denotes  one  of  the  mufical  intervals;  being 
only  the  diftance  between  any  found,  and  the  next  found,  whether 
higher  or  lower.  As  in  the  compafs  of  a  tone  there  are  reckoned 
nine  fenfibly  different  founds,  which  form  thofe  little  intervals, called 
commas ;  one  might  in  ltri&nefs  fay  there  are  eight  kinds  of feconds. 

Second  fight,  an  odd  qualification,  which  many  of  the  inhabi¬ 
tants  of  the  Weftern  Iflands  of  Scotland  are  faid  to  be  poffefied  of. 
The  feccnd fight  is  faid  to  be  a  faculty  of  feeing  things  to  come,  or 
things  done  at  a  great  diftance,  represented  to  the  imagination  as  if 
a&ually  vifible  and  prefent.  Thus,  if  a  man  be  dying,  or  about  to 
die,  his  image,  it  is  pretended,  fhall  appear  diftinCHy  in  it’s  natural 
fhape,  in  a  fhroud,  with  other  funeral  apparatus,  to  a  fecondfighied 
perfon,  who,  perhaps,  never  faw  his  face  before:  immediately  after 
which,  the  perfon  fo  Seen  certainly  dies.  Sccond-Jightednefs  is  held  a 
diferedit  in  the  country;  fo  that  none,  they  fay,  will  counterfeit  it; 
but  that  many  conceal  and  diffemble  it. 

SECONDARY,  in  general,  fomething  that  adls  asfecond,  or  in 
fubordination  to  another. 

SECRETARY,  an  officer,  who,  by  his  mafter’s  orders,  writes 
letters,  difpatches,  and  other  inftruments,  which  he  renders  authen¬ 
tic  by  his  fignet. 

Of  thefe  there  are  feveral  kinds,  1.  Secretaries  of  ftate,  who  are 
officers  that  have  under  their  management  and  direction  the  mod 
important  affairs  of  the  kingdom,  and  are  obliged  conftantly  to  at¬ 
tend  on  the  king:  they  receive  and  difpatch  whatever  comes  to  their 
hands,  either  from  the  crown,  the  church,  the  army,  private  grants, 
pardons,  difpenfations,  &c.  as  likewife  petitions  to  the  fovereign, 
which,  when  read,  are  returned  to  them;  all  which  they  difpatch 
according  to  the  king’s  direction. 

2.  Secretary  of  an  embalfy,  a  perfon  attending  an  ambaffador  for 
writing  difpatches  relating  to  the  negociation.  1  here  is  a  great  dif¬ 
ference  between  the  fecretary  of  an  embafly,  and  the  ambaffador’s 
No,  144.  Vol.  III. 


{nTth7 b  a6  ra(l  bdng  3  d°meft’c  or  menia'  of  the  ambaffador, 

and  the  firft  a  fervant  or  mmifter  of  the  prince. 

3-  Secretary  of  war,  an  officer  of  the  war-office,  who  has  two 
cnier  clerks  under  him,  the  laft  of  which  is  the  fee  retards  melfenger. 
1  ferdaries  in  molt  of  the  other  offices. 

ECRETlON.yfmv/ff,  the  a<ft  whereby  the  feveral  iuice9  or 

of  theg?andshe  anim21  feparated  from  the  blood  by  means 

T  here  are  to  be  found  in  the  fecretory  veffels  of  the  glands  an  in- 
erwoven  mafs  of  filaments  very  like  thofe  of  paper,  cloth,  or  cot¬ 
ton,  though  difpofed  a  little  differently.  This  texture,  once  filled 
wtd  a  certain  juice,  will  let  none  pafs  through  of  all  the  juices  that 
come  to  the  orifices  of  thefe  veffels,  but  that  with  which  they  were 
already  faturated.  J 

This  being  fo,  the  blood,  which  we  ought  to  confider  not  as  a 
omogeneous  fluid,  but  as  compofed  of  an  infinity  of  parts,  or  dif- 
terent  molecules,  fuch  as  oily,  mucilaginous,  watery,  fubtile,  and 
gro  er  lalme  particles,  being  carried  by  the  arteries  into  the  gland 
divides  itfelf  into  all  the  little  ramifications  of  the  artery  where  it  is 
infinitely  extended,  and  wherein  all  the  molecules  are  obliged  to  file 
off  as  it  were  one  by  one,  by  the  ftrait  paffage  of  the  artery  into 
tne  vein  and  confequently  to  roll  over  the  orifices  of  the  fecretory 
vellels  of  the  glands,  whofe  villous  texture  is  before  faturated  with 
a  j  uice  of  a  certain  nature ;  and  thefe  particles,  which  are  ofthe  fame 
nature  with  that  juice  which  prefents  itfelf  at  the  orifice  or  entrance 
ot  the  fecretory  veffels,  join  themfelves  to  it,  and  enter  with  the 
greater  liberty,  being  puffied  on  by  thofe  that  follow  them  ;  fo  that 
they  fucceffively  run  through  the  whole  veffel,  and  at  length  pafs 
out  by  the  excretory  canal ;  whilft  the  others,  which  are  not  of  the . 
lame  nature,  roll  over  the  orifice  of  the  fecretory  veffels,  without 
ever  mingling  with  the  juice  they  meet  there,  and  pafs  on  to  the 
returning  vein  to  go  to  the  heart  again. 

SECT,  fefia,  a  colleftive  term,  comprehending  ail  fuch  as  follow 
the  dodfrines,  or  opinions,  of  fome  famous  divine,  or  philofopher, 
&c.  The /efts  of  philofophers  among  the  ancients,  particularly  in 
Greece,  were  numerous :  as  the  Pyrrhonians,  Platonifts,  Epicu¬ 
reans,  Stoics,  Peripatetics,  Academics,  &c.  At  prefent,  the  feftj 
of  philofophy  are  chiefly  reducible  to  three  ;  viz.  the  Cartefians 
Peripatetics,  and  Newtonians. 

In  theology,  th efefis  are  much  more  numerous;  yet  the  ancients 
had  many  legions,  now  extind  ;  as  Manichees,  Gnoftics,  Monta- 
nifts,  &c.  The  principal /rCrr  now  are  the  Lutherans,  Calvinifts, 
Anabaptifts,  Arians,  Socinians,  and  Arminians. 

SEC!  ION,  in  general,  denotes  a  part  of  a  divided  thing,  or  the 
divifion  itfelf.  Such,  particularly  are  the  fubdivifions  of  a  cha'pter  ; 
called  alfo  paragraphs  and  articles  ;  the  mark  of  a  feftion  is  §. 

Section,  in  geometry,  denotes  a  fide  or  furface  appearing  of  a 
body,  or  figure,  cut  by  another ;  or  the  place  wherein  lines,  planes, 
&c.  cut  each  other. 


_  Section  of  a  budding  denotes  it’s  profile,  or  a  delineation  of 
it’s  heights  and  depths  raifed  on  the  plan  ;  as  if  the  fabric  was  cut 
afunder  to  difeover  the  infide. 

SECTOR,  in  geometry.  Refer  to  the  Syftem,  p.  1045. 

Sector,  in  trigonometry.  Confult  the  Syftem. 

SECU  L  AR,  fomething  that  is  temporal,  in  which  fenfe  the  word 
Hands  oppofed  to  ecclefiaftical :  thus  we  fay,  fecular  power,  fecular 
jurifdidion,  &c. 

SECULARIZATION,  the  ad  of  converting  a  regular  perfon 
place,  or  benefice,  into  a  fecular.  one. 

SECUND1NES,  after-birth.  Refer  to  Syftem  of  Midwifery. 

SEDAN  chair,  is  a  covered  vehicle  for  carrying  a  fingle  perfon, 
fufpended  by  two  poles,  and  borne  by  two  men.  They  were  intro¬ 
duced  in  London  in  1634. 

SE  DEFENDENDO,  in  law,  a  plea  ufed  for  him  that  is  charged 
with  the  death  of  another,  by  alleging  that  he  was  under  a  neceflity 
of  doing  what  he  did  in  his  own  defence;  as,  that  the  other  affaulted 
him  in  fuch  a  manner,  that  if  he  had  not  done  what  he  did,  he  muff: 
have  been  in  hazard  of  his  own  life.  But  here  the  danger  inuft  ap¬ 
pear  fo  great,  as  to  be  inevitable.  See  the  article  Self  -defence,  See. 

SEDIMENT ,  the  fettlement  or  dregs  of  any  thing,  or  thatgrofs 
heavy  part  of  a  fluid  body  which,  upon  refting,  finks  to  the  bottom 
of  the  veffel. 

SEDITION,  among  civilians,  is  ufed  for  an  irregular  commo¬ 
tion  of  the  people,  or  an  affembly  of  a  number  of  citizens  without 
lawful  authority,  tending  todifturbthe  peace  and  order  of  fociety. 

SEDR,  or  Sedre,  the  high  prieft  of  the  feift  of  Ali,  among  the 
Perfians.  The  fedr  is  appointed  by  the  emperor  of  Perfia,  who  ufu¬ 
ally  confers  the  dignity  on  his  neareft  relations.  His  authority  is 
balanced  by  that  of  the  mudfitchid,  or  firft  theologue  of  the  empire. 

SEE dfftmen,  in  phyfiology,  a  fubftance  prepared  by  nature,  for 
the  reproduction  and  confervation  ofthe  fpecies,  both  in  animals 
and  plants.  The  feed  of  animals,  and  particularly  of  mankind,  is  a 
whitifh  fluid,  fecreted  from  the  blood  in  the  teftes.  It  is  the  thicks 
eftandmoft  elaborated  of  all  the  humours  in  the  human  body;  and 
by  a  chemical  analyfis,  is  found  to  confift  almoft  intirely  of  oil  and 
volatile  falts  blended  with  a  little  phlegm.  The  feminal  liquor, 
however,  fuch  as  emitted  for  ufe,  is  a  mixture  of  the  true  femen 
with  the  liquors  of  the  proftatae,  and  other  glands  of  the  penis ;  all 
which,  in  the  aCt  of  coition,  are  poured  at  the  fame  time  into  the 
common  canal  of  the  urethra,  either  from  the  glands  where  they 
are  fecreted,  or  the  refervoirs  where  they  are  kept ;  and  being  there 
blended  together,  are  injected  into  the  uterus. 

Seed,  in  botany,  the  product  of  a  plant,  whereby  the  fpecies  is 
propagated.  The  feed  is  frequently  the  fruit  of  the  plant ;  feme- 
times  it  is  only  a  part  inclofed  in  the  fruit,  &c. 

Dr.  Agricola  tells  us,  that  there  is  inclofed  infeeds  a  little  germ  or 
bud  that  compofes  the  prime  and  molt  noble  part  ofthe  whole  :  and 
which,  according  as  fome  curious  perfons  have  calculated,  hardly 
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makes  the  thonfandth  part  of  the  feed;  but,  on  this  fmall  part,  the 
image  and  reprefentation  of  the  whole  tree  is  perfectly  delineated  and 
exprefled  ;  and  this  principal  part  being  any  way  hurt,  fpoiled,  or 
lolt,  the  feed,  however  large,  or  otherwife  perfect,  will  come  to  no¬ 
thing,  but  will  rot  in  the  earth. 

And,  as  the  perpetuity  and  fafety  of  the  fpecies  depend  upon  the 
fafety  of  the  feed  and  fruit  in  a  great  meafure,  nature  hath  taken  pe¬ 
culiar  care  for  the  confervation  and  fatety  thereof ;  as  particularly  in 
fuch  as  dare  to  (hew  their  heads  all  the  year,  how  fecurely  is  their 
flower,  feed,  or  fruit,  locked  up.  all  the  winter,  together  with  their 
leaves  and  branches,  in  their  germs,  and  well  fenced  and  covered 
there  with  neat  and  clofe  tunics!  And,  for  fuch  as  dare  not  fo  expofe 
themfelves,  with  what  fafety  are  they  preferved  under  the  coverture  of 
the  earth,  in  their  root,  feed,  or  fruit,  till  invited  out  by  the  kindly 
warmth  of  the  fpring !  And,  when  the  whole  vegetable  race  is  thus 
called  out,  it  is  very  curious  to  obferve  the  methods  of  nature  in  guard¬ 
ing  tliofe  infenfative  creatures  againit  harms  and  inconveniences,  by 
making  fome,  for  inftance,  to  lie  down  proftrate,  and  others  to  clofe 
themfelves  up  upon  the  touch  of  animals;  and  the  mod  to  fhut  up 
their  flowers,  their  down,  or  other  their  like  guard,  upon  the  clofe  or 
cool  of  the  evening,  for  fear  of  rain,  or  other  matters  that  may  be 
prejudicial  to  thetfender feed. 

And  to  thefe  confiderations,  relating  to  the  feed ,  we  might  add  the 
various  ways  of  nature  in  diflipating  and  fowing  it,  fome  being,  for 
this  end,  winged  with  light  down  or  wings  to  be  conveyed  about  by 
the  winds;  others  being  laid  in  elaflic  fpringy  cafes,  that,  when  they 
burft  and  crack,  dart  their  feed  at  convenient  diftances,  performing 
thereby  the  part  of  a  good  hufbandman ;  others,  by  their  agreeable 
tafte  and  fmell,  and  falutary  nature,  inviting  themfelves  to  be  (wal¬ 
lowed,  and  carried  about  by  the  birds,  and  thereby  alfo  fertilized  by 
palling  through  their  bodies;  and  others,  not  thus  taken  care  of,  do 
many  of  them,  by  their  ufefulnefs  in  human  life,  invite  the  hufband¬ 
man  and  gardener  carefully  to  fow  and  ntirfa  them  up.  Dr.  Agricola 
fays,  the  feeds  of  fruit,  when  feparated  from  them,  though  not  kept 
in  the  earth,  will  live  frefh  and  healthy  a  great  many  years  by  means 
of  it’s  intrinfic  fpirit;  but,  when  it  grows  very  old,  it  is  unfit  lor  vege¬ 
tation.  He  is  of  opinion  that  feed  of  one  year  old  is  belt. 

Change  cf  Seed.  <SW- wheat  fliould  be  brought  from  the  crop  on 
a  flrong  clay  land,  whatever  kind  of  land  it  is  to  be  fotved  upon.  A 
white  clay  is  a  good  change  for  a  red  clay,  and  a  red  clay  for  a  white; 
but  whatever  the  land  be,  from  which  the  feed  is  taken,  it  may  be 
infeded,  if  that  be  not  changed  there  the  preceding  year;  and  then 
there  may  be  danger,  though  it  be  had  from  ever  fo  proper  a  land. 

It  is  a  rule  among  the  farmers,  never  to  buy  wheat  from  a  fandy 
foil ;  they  exprefs  their  diflike  of  this  by  the  coavfe  rhyme:  Sand  is 
a  change  for  no  land. 

SEEDLINGS,  among  gardeners,  are  young  plants  which  have 
not  been  tranfpfanted  from  the  beds  where  they  were  fowri:  it  is  alfo 
a  term  ufed  to  diftinguiflt  plants  raifed  of  the  feeds  from  thofe  of  the 
fame  kinds  which  have  been  propagated  by  layers,  cuttings,  Sec. 

SEEDY,  in  the  brandy  trade,  a  term  ufed  by  the  dealers,  to  denote 
a  fault  that  is  found  in  feveral  parcels  of  French  brandy,  which  renders 
them  unfaleable. 

SEEING,  the  ad  of  perceiving  objeds  by  the  organ  of  fight ;  or 
it  is  the  fenfe  we  have  of  the  external  objects  by  means  of  the  eye. 
See  the  articles  Eye,  Sight,  Vision. 

SEELING,  in  the  manege;  a  horfe  is  faid  to  feel  when  he  begins 
to  have  white  eye-brows,  that  is,  when  there  grows  on  that  part 
about  the  breadth  of  a  farthing  of  white  hairs,  mixed  with  thofe  of 
.his  natural  colour,  which  is  a  mark  of  old  age.  It  is  faid,  that  a 
hotfe  never  feels  till  he  is  14  years  old,  and  always  does  before  lie  is 
16  years,  The  light,  forrel,  and  black  fooner  feel  than  any  other. 

Seeling,  at  fea,  is  ufed  in  the  fame  fenfe  nearly  with  heeling; 
when  a  fhip  lies  down  conftantly,  or  fteadily  on  one  fide,  the  feamen 
fay,  fhe  heels;  and  they  call  it  feeling  when  die  tumbles  violently  and 
fiuidenly,  by  realon  of  the  fea  forfaking  her,  as  they  call  it ;  that  is, 
the  waves  leaving  her  for  a  time  in  a  bow  ling  fea. 

SEGGARS,  in  the  manufadure  of  porcelain  and  pottery, 
are  cafes  formed  of  coarfer  clays,  but  which  are  capable  of  fuflaining 
the  required  heat  without  fiafion ;  in  w'hich  different  kinds  of  earthen 
ware  are  baked. 

SEGMENT,  in  geometry.  Refer  to  the  Syftem. 

SEGREAN  F,  is  the  herald’s  word  fora  gryphon,  when  drawn  in 
a  leaping  pofture,  and  difplaying  his  wings,  as  if  ready  to  fly. 

SEJ  AN1 ,  is  when  a  lion,  or  other  beaft,  is  drawn  in  an  efcut- 
cheon,  fitting  like  a  cat,  with  his  fore-feet  flrait. 

SEIGNORAGE,  fignifies  the  right  or  due  belonging  to  a  feigneur,  > 
or  lord. 

SEIGNORY,  dominium,  a  manor  or  lordfliip.  ij 

SEIKS,  q.  d.  dtjciples,  in  modern  hiftory,  a  fed  of  Hindoftan 
thus  called,  becau(e  they  are  followers  of  a  certain  philofopher  of 
1  hibet,  who  taught  the  idea  of  a  commonwealth,  and  the  pure  doc¬ 
trine  of  deifm,  without  any  mixture  of  either  the  Mohammedan  or 
Hindoo  fuperftitions. 

SEIM,  a  certain  quantity  of  fea-fand,  ufed  as  manure. 

SEISIN,  in  law,  fignifies  poifeflion.  Seifin  is  divided  into  that 
in  deed  or  in  fad,  and  that  in  law;  a  feifen  in  deed  is  where  a  pof- 
feflion  is  adually  taken ;  but  a  feijin  in  law  is,  where  lands  defcend, 
and  the  party  has  not  entered  thereon;  or,  in  other  words,  it  is 
where  a  perfon  has  a  right  to  lands,  &c.  and  is  by  wrong  difleifed  of 
them. 

SEIZE,  in  the  fea-language,  is  to  make  faft,  or  bind,  particularly 
to  fatten  two  ropes  together  with  rope-varn. 

SEIZURE,  in  commerce,  an  arreft  of  fome  mercnandize,  move- 
able,  or  other  matter,  either  in  confequence  of  fome  law,  or  of  fome 
exprefs  order  of  the  fovereign.  All  contraband  goods,  <&c.  are  fubjed 
tofeizure. 

SELAGINOIDES,  in  botany,  a  genus  of  mofle9,  belonging  to 


tne  lycopodium.  1  he  capfules  are  produced  in  the  alae  of  the  leaves 
like  thole  o(  th tfelago,  but  they  are  of  a  different  form,  being  trieoe- 
couSj  and  fometimes  quadricoccous,  and  opening,  when  mature,  into 
fo  many  valves.  ^ 

SELAGO,  a  fpecies  of  lycopodium:  the  capfules  are  produced  in 
the  alas  of  the  leaves,  are  either  rentform  or  globular,  and  have  nei¬ 
ther  pedicle,  operculum,  nor  calypers,  like  the  capfules  of  the  other 
modes ;  they  have  only  one  cavity,  and  part  into  two  valves  when 
ripe.  The  plants  are  all  rigid  and  (hrubby,  and  the  ftalks  as  well  as 
the  roots  are  dichotamous. 

SELAH,  a  word  which  occurs  feventy  times  in  the  pfalms.  The 
Septuagint  renders  it  SiaiJ'atyu*,  q.  d.  a  paufe  in  linging. 

SE LENDERS,  are  chaps,  or  mangy  fores,  in  the  bending  of  a 
horle  s  hough,  as  the  malandersare  in  the  knees,' 

SELENriTE,  Selenites,  in  natural  hiftory,  moon-ftone,  a 
c.ais  ot  tolhls,  naturally  and  eifentially  Ample,  not  inflammable  nor 
loluble  in  water,  compofed  of  (lender  filaments,  ranged  into  fine  and 
even  thin  flakes,  andThofe  difpofed  into  regular  figures,  in  the  different 
geneia,  approaching  to  a  rhomboide,  an  hexangular  column,  or  a 
redangled  inequilateral  parallelogram,  fiflile  like  the  talcs,  but  that 
not  oidy  horizontally,  but  perpendicularly  alfo;  flexile  in  a  fmall  de¬ 
gree,  but  not  at  all  elaflic  ;  not  fermenting  with  acid  menftrua,  and 
readny  calcining  in  the  fire.  Dr.  Hill  makes  feven  orders  of  felenitcex 
and  under  thefe  orders  ten  genera. 

This  ioflii  is  found  in  ftrata  of  clay  ufually  of  the  blue  tough  kind; 
we.  have  it  in  many  parts  of  England,  particularly  about  Shotover 
lulls  m  Uxtoidthirc,  in  feveral  places  of  Northamptonfhire,  Leicefter- 
ihue,  and  about  Epfom  in  Surry.  In  medicine,  it  is  a  very  powerful, 
aitnngent,  and  isol  etfed  in  diarrhoeas,  dyfenteries,  and  haemorrhages 
ot  all  kinds.  It  Hands  alfo  recommended  as  a  cofmetic.  The  peo- 
p  e  of  Northatnptonlhire  call  it  Jlaunch,  and  ufe  it  in  haemorrhages  of 
all  kinds,  wuhluccefs. 

SELENOGRAPHY,  a  branch  of  cofmography,  which  defcribes 
tlte  moon  and  all  the  parts  and  appearances  thereof,  as  geography 
does  thole  ol  the  earth.  °  r  J 

SEL V -defence,  in  lavr.  With  regard  to  the  defence  of  one’s  felf, 
or  the  mutual  and  reciprocal  delence  of  fuch  as  ffand  in  the  relations 
of  huiband  and  wife,  parent  and  child,  matter  and  fervant,  itis  ob- 
ierved,  that,  in  thefe  cafes,  if  the  party  himfelf,  or  any  of  thefe  his 
re  ations,  be  forcibly  attacked  in  his  perfon  or  property,  it  is  lawful 
for  him  to  repel  force  by  force;  and  the  breach  of  the  peace,  which 
happens,  is  chargeable  upon  him  only  who  began  the  affray. 

S ely -opens,  me  certain  natural  cavities,  or  chambers,  which -are 
requcntly  met  with,  fome  near  the  furface,  fome  at  very  great  depths, 
fome  lmall,  and  others  very  large.  T  hele  are  of  various  figures,  and 
often  run  into  llrangt  finufes.  C  0 

SELL,  among  builders,  implies  the  lowed  piece  of  timber  in  a 
timber-building,  being  that  on  which  the  whole  fuperftrudure  is 

frame  ^  ^  ^  ^  *°me  10  the  bottom  part  of  a  window 

Sell-^  in  mining,  particular  rich  parts  of  the  vein  of  ore: 
thus,  the  collections  found  of  pure  tin  ore,  are  called  the  fell-beds  of 

SELLA,  equina.  Turcica ,  or  Sphanoides ,  in  anatomy,  imply  the 
four  apuphy  fcs  of  me  os  fphaenoides  in  the  brain.  They  have  the 

na  vor  I*' r*'7 1th£lr’refcinbI,nS.a  which  the  Latins  called  fella. 

r!  1  ^-^~water,  a  mineral  water  of  Germany, .  which  arifes 
near  N eider  or  Lower  Seltzer,  about  ten  miles  from  Franc- 

fort  on  the  Mayne,  and  which  is  now  ufed  in  England  and  many 
other  countries.  I  his  water  ilLies  forth  at  the  fpring  with  great 
rapidity,  is  remarkably  clear  and  bright,  and  on  pouring  it  from 
one  bottle  into  another,  difeharges  abundance  of  air-bubDles. 

hat  which  is  imported  at  London  is  brought  over  in  ftone-bottles, 

each ^  C°r and  Cemen,td’  C”ntaining  ^out  three  Englifh  pints 

rite  operation  of  this  water,  as  Hoffman  obferves,  is  chiefly  by 
urtne,  foi  it  has  no  purgative  virtues.  It  correds  acidities,  renders 
the  blood  and  juices  more  fluid,  and  promotes  a  brifk  and  free  circu¬ 
lation,  and,  therefore,  it  is  good  in  obftrudions  of  the  glands,  and 
agamtt  grols  and  vifcid  humours.  It  is  of  great  ufe  in  the  gravel  and 
ltone,  and  other  ddorders  ot  the  kidnies  and  bladder, 

E  L  tz  er  -  "water,  artificial,  may  be  prepared  by  adding  one  fcruple 
of  magneha  alba,  fix  lcruples  of  foflil  alcali,  and  four  fcruples  of 
common  fait  to  each  gallon  of  water,  and  faturating  the  water  with 

clm'w 'U  manner  biredfed under  Pyr MONT- water. 

oELV  A(jE,  in  fea-language,  a  fort  of  hank  or  fkein  of  rope-vam 
tied  together  at  feveral  diftances.  It  is  ufed  to  fatten  round  any  rope, 

ft!  f  aT  J0r  la  a  tackle  may  be  hooked  in  it,  to  extend 

the  «ld  : ,hl roud  or  whtefi  is  called  fating  it  up. 

SEMI,  a  word  borrowed  from  the  Latin,  fignifying  half;  but 
onlyufed  in  compofition  with  other  words,  as  in  the  following  ar- 


In  rnufic,  femi  has  three  feveral  ufages:  firft,.  when  prefixed  to  the 
name  of  a  note,  it  exprefles  a  diminution  of  half  it’s  value,  as  in  femi- 
breve,  femi-quaver,  Sec.  Secondly,  when  added  to  the  name  of  an 
interval,  it  exprefles  a  diminution,  not  of  half,  but  of  a  Idler  /W-tone, 
or  four  commas,  in  the  whole  compafs,  as  in  femi- diapente,  &c.  Third¬ 
ly,  it  fometimes  alfo  fignifies  an  imperfedion:  thus ,  femi-circulo  or 
arco/o  mezzo,  fignifies  an  imperfed  circle,  which  is  the  mark  of  im- 
perffet  time,  that  is,  of  double  time:  whereas  the  circle,  being  a 
character  of  perfedion,  marks  triple  time. 

SEMI-ARlANS,  a  branch  of  the  Arian  heretics,  fo  called,  from 
their  pretending  to  condemn  the  errors  of  Arius,  though  they  in  rea¬ 
lity  maintained  his  principles;  the  only  difference  confifting  in  their 
and  concealing  them  under  fofter  and  more  moderate  terms. 

SEMI-BREVE,  in  mufic,  a  note  or  meafure  of  time,  being  equal 
to  haft  a  breve,  three  minims,  four  crotchets.  Sec.  See  Syftematical 
1  reatife  on  Music. 

SEMICIRCLE, 
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SEMICIRCLE,  in  geometry,  half  a  circle,  or  that  figure  com¬ 
prehended  between  the  diameter  of  a  circle,  and  half  the  circum¬ 
ference.  Two  femicircles  can  only  cut  each  other  in  one  point. 

SEMICOLON,  one  of  the  Hops,  or  points  in  grammar,  ufed 
to  difiinguifii  the  feveral  members  of  a  fentence  from  each  other. 

According  to  Biffiop  Lowth,  a  member  of  a  fentence,  whether 
fimple  or  compounded,  that  requires  a  greater  paufe  than  a  comma, 
vet  does  n»t  of  itfelf  make  a  complete  fentence,  but  is  followed  by 
ibmething  clofclv  depending  on  it,  may  be  diftinguifhed  bv  a  Jemi- 
colon.  E.  gr.  “  But  as  this  paffion  for  admiration,  when  it  works 
according  to  reafon,  improves  the  beautiful  parr  of  our  fpecies  in 
every  thing  that  is  laudable  ;  fo  nothing  is  more  deftrudive  to  them, 
'when  it  is  governed  by  vanity  and  folly.”  Here  the  whole  fentence 
is  divided  into  two  parts  by  the  femlcolon  ;  each  of  which  parts  is  a 
compounded  member,  divided  into  it’s  fimple  members  by  the  com¬ 
ma.  See  the  article  Period,,  in  Syftenv-of  Grammar,  p.  1081. 

SEMI-FLOSCULOUS,  in  botany,  implies  the  flowers  of  a 
clafs  of  flowers  whole  petals  are  hollow  in  the  lower  part,  but  in 
the  upper  flat,  and  continued  in  the  fhape  of  a  tongue. 

SEMILUNAR  valves,  are  three  little  valves  or  membranes,  of  a 
femilunar  figure,  placed  in  the  orifice  of  the  pulmonary  artery  ;  to 
prevent  the  relapfe  of  the  blood  into  the  heart  at  the  time  of  it’s 
dilatation.  See  Plate  19,  fig.  x,  lift.  a. 

SEMILUN  ARES  cochlea,  in  natural  hiftory,  a  genus  of  fea-fnails, 
fo  called,  from  their  having  femicircular  mouths.  They  are  uni¬ 
valve  fhells  of  a  compad  body,  with  a  flat  femicircular,  and  often 
dentated  mouth  ;  the  columella,  or  inner  lip,  running  diametrically 
acrofs  it  in  a  ftrait  line.  Some  of  the  fpecies  have  exerted  apices, 
and  fome  deprefled  ;  thefe  are  nearly  globofe  fhells,  and  the  turban 
is  never  much  produced,  but  lies  flat  or  level  with  the  bottom. 

SEMINARY,  a  place  appointed  for  the  inftrudion  of  young  per- 
fons  deftined  for  the  miniftry,  in  the  duties,  ceremonies,  and  offices 
thereof ;  fa  id  to  have  been  firft  inftituted  by  St.  Auguftine. 

Seminary,  in  gardening,  the  feed-plot,  or  place  allotted  for 
raifing  plants  from  feed,  and  keeping  them  till  they  are  fit  to  be  re¬ 
moved  into  the  garden  or  nurferv.  See  the  article  Nursery. 

When  the  feminary  is  intended  for  trees,  it  mud  be  large,  and  of  a 
foil  adapted  to  the  generality  of  the  trees  intended  to  be  raifed  in  it  : 
but  that  which  is  moft  in  ufe  is  for  the  fupply  of  the  flower-garden, 
and  is  the  place  where  flowers  are  to  be  raifed  from  their  feeds,  to 
procure  varieties  ;  or,  according  to  the  expreffion  of  the  fioriiis,  new 
flow  ers  :  as  alfo  for  the  lowing  all  the  biennial  plants,  to  fucceed 
thofe  which  decay  in  the  flower-garden. 

The  Jeminary  fhould  always  be  at  fome  di fiance  from  the 
houfe,  and  be  walled  or  parted  round,  and  kept  under  lock  and 
key,  to  keep  out  dogs,&c.  and  to  prevent  a  great  deal  of  damage  that 
is  frequently  done  by  thofe  who  are  unacquainted  with  gardening. 

The  feveral  diredions  for  the  management  of  th e  Jeminary  are  to 
be  feen  under  the  names  of  the  feveral  plants  intended  to  be  raifed 
in  it.  See  the  Treatife  on  Gardening.  • 

SEMINATION,  in  natural  hifiory,  denotes  the  manner  or  ad 
of  fhedding  and  difpofing  the  feeds  of  plants. 

SEMI-PARABOLA,  in  geometry,  a  curve  defined  by  the 

equation,  ax"~X=zym\  as  ax2=y3, a  x3=y4. 

f  m — 1  m — i'I  m — I  m — I 

In  Jemi-parabolas  y"1  5  vm  ax  :  az  J  :  :  x  :z.  ’ 

or  the  powers  of  the  Jemi-ordinates  are  as  the  powers  of  the  abfeifles 
one  degree  lower ;  e.  gr.  in  cubical  Jcmi -parabolas,  the  cubes  of  the 
ordinates  j3  and  v3  are  as  the  fquares  of  the  abfeifles  x2  and  z2. 

SEMI- VOWEL,  a  confonant  which  makes  an  impeded  found, 
or  does  not  require  a  total  occlufion  of  the  mouth,  vi z. /,  l,  m ,  n , 
t ,  s,  x,  z. 

SENA,  in  pharmaev,  &c.  a  leaf  brought  to  us  dried  and  picked 
off  the  flalks,  but  often  with  many  of  the  fragments  of  the  flalks, 
and  even  the  feed  veffelsof  the  tree  among  it.  It  is  of  an  oblong 
figure,  broadeft  in  the  middle,  and  terminating  in  a  fharp  point  at 
the  end  oppofite  to  where  it  grows  to  theflalk  ;  it  is  fo  me  w  hat  thick 
and  flattilh,  of  a  pale  green  colour,  with  fomewhat  of  a  yellowifh 
cart,  and  of  a  firm  texture.  It’s  fmell  is  faintiffi  but  not  difagree- 
able,  it’s  tafte  fubacid,  bitterifh,  and  naufeous.  We  have  rwo 
kinds  of  Jena,  the  Alexandrian  and  that  of  Tripoly  ;  thefe  are  'eafily 
diftinguiihed  by  the  Tripoly  kind  having  moreobtufe  points,  being 
alfo  larger,  of  a  finer  green,  and  fomewhat  rough  to  the  touch. 
We  alfo  fometimes  meet  witha  third  kind,  which  is  the  Mocha 
this  is  diftinguiihed  by  it’s  leaf  being  narrower,  longer,  and  lharper- 
pointed  than  even  the  Alexandrian  kind  :  and  finally  we  fometimes 
meet  with  the  Italian  Jena  ;  this  is  eafily  diftinguiihed  from  all  the 
reft  bv  the  leaf  being  large,  broad,  and  rounded  at  the  end,  and 
having  the  ribs  Handing  high  upon  it  ;  all  thefe  three  kinds  are 
greatly  inferior  in  virtue  to  the  Alexandrian,  which  fhould  always 
therefore  be  chofen. 

The  firft  care  in  buying  it  is,  to  be  allured  from  the  fhape  of  the 
leaf  that  it  is  of  this  kind,  and  it  mult  then  be  feen  that  it  be  freffi 
and  of  a  good  fmell,  foft  to  the  touch,  and  cleared  from  flalks.  The 
leaves  ought  alfo  to  be  intire,  and  of  a  yellowilh  green  colour,  not 
fpotted  with  black  ;  and  finally,  on  infufion,  it  fhould  g-vc  a  light 
colour  to  the  water.  The  pods  that  come  over  among  the  leaves  of 
fena  are  alfo  ufed  by  fome  in  medicine;  they  are  faid  to  be  preferable 
even  to  the  leaves  themfelves  ;  they  are  membranaceous,  flat  leed 
vefiels,  of  an  oblong,  confiderably  broad,  and  crooked  figure,  and  of 
a  dulky  green  colour;  they  contain  flatted  feeds  of  a  deep  blackilh 
colour  in  fome,  and  paler  in  others,  according  to  the  different  ma¬ 
turity  of  the  different  drying.  T  . 

Sena,  in  whatever  form,  is  one  of  the  beft  purges.  It  is  apt 
however  to  gripe,  if  given  without  correctives  ;  thofe  mol  in  ufe 
for  this  purpofe  are  coriander,  anifeed,  ginger,  raifins,  and  fait  of 
tartar.  Thefe  are  occationally  added  to  the  infufion  according  to 
the  nature  of  the  cafe  and  circumftances  of  the  patient  ;  but  there  is 
no  corrective  foeffcdual  as  the  diluting  it  with  a  large  quantity  of 


the  liquid  it’s  infufion  is  taken  in.  Inflcad  of  a  dofe  of  it  being 
confined  to  two  or  three  ounces  of  liquor,  if  it  be  given  in  a  quart, 
and  a  large  quantity  of  broth  or  fome  other  fatty  liquor  drank  after, 
it  hardly  gripes  at  all. 

SENATE,  Jenatus,  an  aflembly  of  counfellors,  or  men  properly 
qualified,  met  together  to  enatt  laws,  and  debate  on  matters  which 
refped  the  flare.  Such  were  the  Jenates  of  Rome,  of  Carthage,  &c. 
among  the  ancients  ;  and  filch  are  the  Jenates  of  Venice,  of  Genoa, 
&Ci  among  the  moderns.  I  he  Jenate  of  ancient  Rome  was,  of  all 
others,  the  mod  celebrated,  during  the  fpiendour  of  the  republic. 
Cicero,  in  his  oration  for  Milo,  defines  it,  fernplum  fanfiitatis ,  arn- 
plitudmis,  mentis,  corjili  que  publici  Romani,  caput  orbis,  ara  [ociorurn, 
portufque  omnium  gentium. 

The  Jenate  always  met  of  courfc  on  the  firft  of  January,  for  the 
inauguration  of  the  new  confuls  ;  and  in  all  months  uni  verfally  there 
were  three  days,  viz.  the  calends,  nones,  and  ides,  on  which  it  re¬ 
gularly  met  ;  but  it  always  met  on  extraordinary  occafions,  when 
called  together  by  conful,  tribune,  or  dictator. 

SENATOR,  properly  denotes  a  member  of  a  public  council, 
fenatc,  or  parliament. 

In  the  time  of  Gracchus  they  were  fix  hundred  ;  during  the  civil 
wars  they  were  reduced  to  three  hundred.  J  ulius  Coefar  augmented 
that  number  to  nine  hundred  ;  the  triumvirs  to  above  a  thoufand  ; 

Iand  Auguftus  reduced  them  to  fix  hundred,  according  to  Dion  Caf- 
fius;  and  to  three  hundred,  according  to  Suetonius,  For  the  choice 
of  Jenators  belonged  at  firft  to  the  kings,  then  to  the  confuls,  then  to 
the  cenfors,  who  in  the  cenfus  or  furvey  every  fifth  year,  appointed 
new  Jenators  in  lieu  of  thofe  dead  or  degraded  ;  but  at  length  it  fell 
to  the  emperors.  Though,  for  a  long  time,  none  were  raifed  to  the 
dignity  of  Jenators,  but  thofe  moft  confpicuous  for  their  prudence, 
&c.  yet  fome  regard  was  afterwards  had  to  their  eftate,  left  their 
dignity  fhould  become  debated  by  poverty. 

SENATUS  conjultum,  a  vote,  or  refolution  of  the  fenate. 

SEND,  is  ufed  by  feamen,  when  a  fhip,  either  at  an  anchor,  or 
under  fail,  falls  with  her  head,  or  Item,  deep  into  the  trough  of  the 
fea.  i.  e.  into  a  hollow  made  between  two  waves,  or  billows.  They 
fay  flie  fends  much  that  way,  whether  it  be  ahead,  or  aftern. 

SENEKA,  rattle-Jnake  root,  or  American  milkwort.  The  leaves 
are  pointed  and  fomewhat  oval ;  the  ftalks  are  upright  and  branched ; 
the  flowers  are  white  ;  the  root  is  varioufly  bent  and  jointed  ;  it  is 
about  the  thicknefs  of  a  little  finger,  and  refembles  the  tail  of  a 
rattle-fnake  ;  it  hath  a  membranous  margin,  which  runs  it’s  whole 
length  on  each  fide  ;  outwardly  it  is  of  a  yellowifh  or  pale  brownifht 
colour,  internally  white.  It  is  a  native  of  Virginia,  Penfylvania, 
and  Maryland,  and  is  cultivated  in  our  gardens.  This  root  is  a 
fpecific  againft  the  poifon  of  the  rattle-fnake;  the  powdered  root,  or 
the  frefli  root  beat  into  a  cataplafrn,  is  applied  outwardly,  and  a  de- 
codion  is  taken  inwardly.  In  inflammatory  fevers  it  promotes  per- 
fpiration,  and  it  affifts  the  expedoration  in  pleurifies  and  peripneu- 
monies  ;  it  is  cathartic,  and  often  proves  emetic,  to  prevent  which 
it  is  given  in  weak  cinnamon  water.  I  n  pleurifies,  whether  inflam¬ 
matory  or  fpurious,  in  the  rheumatifm,  gout,  gouty  rheumatifm, 
and  the  humoral  alihma,  it  is  Angularly  ufeful.  The  powder  is 
preferred  to  any  other  preparation,  and  the  dofe  is  from  g  i.  to  3  i. 
but  a  decodion  of  three  ounces  of  the  root,  in  water  enough  to  drain 
off  a  pint,  is  ufually  given  from  two  to  four  fpoonfuls  three  or  four 
times  a  day. 

SENNAT,  among  failors,  a  fort  of  braided  cordage  formed  by 
the  platting  of  five,  feven,  or  nine  rope  yarns  into  one  another. 

SENSATION,  the  ad  of  perceiving  external  objeds  by  means 
of  the  organs  of  fenfe. 

To  conceive  the  manner  wherein JenJation  is  effeded,  obferve,  that 
all  the  organs  confift  of  litile  filaments,  or  nerves,  which  have  their 
origin  in  the  middle  of  the  brain,  are  diffufed  thence  throughout  all 
the  members  which  have  any  fenfe,  and  terminate  in  the  exterior 
part^  of  the  body  ;  that  when  we  are  in  health,  and  awake,  one  end 
of  thefe  nerves  cannot  be  agitated  or  ffiaken,  without  fhaking  the 
other,  by  reafon  they  are  always  a  little  ftretchcd  ;  as  in  the  cafe  of 
an  extended  chord,  one  part  of  which  cannot  be  ftirred  without  a 
like  motion  of  all  the  reft. 

It  is  to  belikewifeobferved,  that  thefe  nerves  may  be  agitated  two 
ways,  either  at  the  end  out  of  the  brain,  or  that  in  the  brain.  If 
they  be  agitated  from  without,  by  the  adion  of  objeds,  and  their 
agitation  be  not  communicated  as  far  as  the  brain  ;  as  frequently 
happens  in  fleep,  w'hen  the  nerves  are  in  a  date  of  relaxation  ;  the 
foul  does  not  then  receive  any  new  JenJation.  But  if  the  nerves  hap¬ 
pen  then  to  be  agitated  in  the  brain,  by  the  flux  of  the  animal  fpi- 
rits,  or  any  other  caufe  ;  the  foul  perceives  fomething,  though  the 
parts  of  thofe  nerves,  that  are  out  of  the  brain,  diffufed  through 
the  feveral  parts  of  the  body,  remain  at  perfect  rdf  :  as  likewife  is 
frequently  the  cafe  in  fleep. 

Lalfly,  obferve,  that  experience  tells  us,  we  may  fometimes  feel 
pain  in  parts  of  the  body  that  have  been  intirely  cut  off,  by  means 
of  the  fibres  in  the  brain  correfponding  to  them  being  agitated  in 
the  fame  manner  as  if  they  were  really  hurt ;  the  foul  feels  a  real 
pain  in  thofe  imaginary  parts. 

All  thefe  things  feem  to  (hew,  that  the  foul  refides  immediately 
in  that  part  of  the  brain  wherein  the  nerves  of  all  the  organs  of 
fenfe  terminate:  we  mean,  it  is  there  it  perceives  all  the  changes 
that  happen  with  regard  to  the  objeds  that  caufe  them,  or  that  have 
been  ufed  to  caufe  them  ;  and  that  it  only  perceives  what  paffes 
out  of  this  part,  by  the  mediation  of  the  fibres  terminating  in  it. 

SENSE,  a  faculty  of  the  foul  w'hcreby  it  perceives  external  ob¬ 
jeds,  by  means  of  fome  impreffion  made  in  the  organs  of  JenJe. 

Some  ufe  the  word  JenJe  in  a  greater  latitude  ;  and  define  it  a  fa¬ 
culty  whereby  the  foul  perceives  ideas  or  images  of  objeds,  either 
conveyed  to  it  from  without,  by  the  impreffion  of  objeds  chem- 
feves,  or  excited  within  by  fome  effort  of  the  foul  on  the  fenfory  itfelf. 

5  Unde? 


SEN 


S  E  Q 


Under  which  notion,  fenfe  becomes  diftinguifhable  in  to  two  kinds, 

external  and  internal  {  correfponding  to  the  two  feveral  manners 
wherein  the  images  of  theobjcds  perceived  are  occafioned,  and  pre- 
fented  to  the  mind,  viz.  either  immediately  from  without,  of  from 
within  ;  that  is,  either  by  what  we  commonly  call  the  five  external 
fenfes,  hearing,  feeing,  &c.  or  by  the  internal  ones,  imagination, 
memory,  and  attention  ;  to  which  fome  add  hunger  and  third. 

But  thefe  internal  fenfes  are  not  ordinarily  confidered  in  the  no¬ 
tion  of  fenfes,  nor  implied  under  the  word  fenfe :  but  are  thus  only 
denominated  by  analogy. 

The  means,  on  the  part  of  the  mind,  are  always  the  fame  ;  it 
being  one  and  the  fame  faculty,  whereby  we  hear,  fee,  &c.  The 
means  on  the  part  of  the  body,  are  different ;  as  different  as  are  the 
objedls  we  are  concerned  to  perceive :  for,  the  being  and  well-being 
of  the  animal  being  the  end  nature  had  in  view  in  giving  him  any 
perception  of  external  bodies,  by  this,  the  meafureand  manner  of 
that  perception  is  regulated  :  and  we  have  fo  many  ways  of  perceiv¬ 
ing  fo  many  things,  as  the  relation  we  bear  to  external  bodies  ren¬ 
ders  neceffary  for  the  prefcrvation,  &c.  of  our  being. 

Hence  thofe  feveral  organs  of  fenfe,  called  eye,  ear,  nofe,  palate, 
and  the  univerfal  one  cutis,  each  of  which  is  io  difpofed  as  to  give 
fome  reprefentation  and  report  to  the  mind  of  the  ftate  of  external 
things,  the  nearnels,  convenience,  hurtfulnefs,  and  other  habitudes ; 
and  each  of  them  a  different  one,  according  to  the  degree,  and  im- 
mediatenefs,  &c.  of  the  danger,  or  conveniency.  And  hence  the 
feveral  exercifes  of  thefe  organs,  hearing,  feeing,  fmelling,  tafting, 
and  feeling. 

External  Senses,  the  means  whereby  the  foul  takes  cognizance 
of  external  objeds.  They  are  commonly  reckoned  five  in  num¬ 
ber,  viz.  the  eye,  ear,  nofe,  palate,  and  cutis,  or  fkin. 

External  fenfes,  then,  are  powers  of  perceiving  ideas,  upon  the 
prefence  of  external  objeds.  On  fuch  occafions,  we  find  the  mind 
is  merely  paffive,  and  has  not  power  diredly  to  prevent  the  percep¬ 
tion,  or  idea,  or  to  vary  it  at  it’s  reception  ;  as  long  as  the  body  is 
continued  in  a  ftate  fit  to  be  a£led  upon  by  the  external  objed. 

Internal  Senses,  are  powers  or  determinations  of  the  mind  to  be 
pleafed  with  certain  forms  and  ideas,  which  occur  to  ourobferva- 
tion  in  objeds  perceived  by  the  external  fenfes. 

Of  thefe  there  are  two  different  fpecies,  diftinguifhed  by  the  dif¬ 
ferent  objeds  of  pleafure,  viz.  pleafurable  or  beautiful  forms  of 
natural  things,  and  pleafurable  or  beautiful  adions,  or  charaders  of 
■rational  agents  :  whence  the  internal  fenfes  become  divifible  into 
natural  and  moral ;  though  what  we  call  the  internal  natural  fenfe , 
fome  call  fimply,  and  by  way  of  eminence,  the  internal  fenfe. 

Moral  Sense,  a  determination  of  the  mind,  to  be  pleafed  with  the 
contemplation  of  thofe  affedions,  adions,  or  charaders  of  rational 
agents,  which  we  call  good  or  virtuous. 

SENSITIVE  Soul,  a  denomination  given  to  the  fouls  of  brutes, 
or  that  which  man  is  by  fome  fuppofed  to  have  in  common  with 
brutes. 

Sensitive  plant,  mimofa,  in  botany,  a  genus  of  the polyandria  mo- 
mgyniaefife,  with  a  {'mail  funnel-fafhioned,  femi-quinquifid  flower : 
it’s  fruit  is  a  long  pod,  containing  a  great  many  roundilh  feeds. 

The  fenfitive plant  is  fo  denominated  from  it’s  remarkable  property 
of  receding  from  the  touch,  and  giving  figns,  as  it  were,  of  animal 
life,  and  fenfation  :  this  motion  it  performs  by  means  of  three  dif- 
tind  articulations,  viz.  of  a  Angle  leaf  with  it’s  pedicle,  of  the  pe¬ 
dicle  to  it  s  branch,  and  of  the  branch  to  the  trunk  or  main  ftem, 
the  primary  motion  of  all  which  is  the  clofing  of  the  two  halves  of 
the  leaf  on  it’s  rib  ;  then  the  rib  or  pedicle  itfelf  clofes  ;  and  if  the 
motion  wherewith  the  plant  is  moved  be  very  ftrong,  the  very  branches 
have  the  fenfation  propagated  to  them,  and  apply  themfelves  to  the 
main  ftem,  as  the  Ample  leaves  did  before  to  their  ribs,  and  thefe 
ribs  to  their  branches,  fo  that  the  whole  plant,  in  this  ftate,  forms 
itfelf,  from  a  very  completely  branched  figure,  into  a  fort  of  ftrait 
cylindrical  form. 

SENSORY,  fenforium  commune,  the  feat  of  the  common  fenfe,  or 
^7hat  receives  the  impreflions  of  all  fenfible  objetls,  conveyed  to  it 
by  the  nerves  of  each  particular  organ,  and  confcquently  is  the  im¬ 
mediate  caufe  of  perception. 

SENTENCE,  in  law,  a  judgment  paffed  in  court  by  the  judge 
on  fome  procefs,  either  civil  or  criminal.  Every  fentence  muft  be  in 
writing,  on  a  double  fixpenny  (lamp,  and  it  muft  be  pronounced  in 
the  prelence  of  both  parties ;  otherwife  fentence  given  in  abfence  of 
one  or  the  parties  is  void. 

.  Sentence,  in  grammar,  a  period  or  fet  of  words  comprehend¬ 
ing  tome  perfect  fenfe  or  fentiment  of  the  mind. 

A  Ample  fentence  needs  no  point  or  diftindion,  only  a  period  to 
clofe  it;  as  A  good  man  loves  virtue for  itfelf '.  In  fuch  a  fentence , 
the  feveral  adjuncts  affed  either  the  fubjed,  or  the  verb,  in  a  dif- 

rue-n^manner‘L  ^US  word  Sood  expreffes  the  quality  of  the 
fubjed,  virtue  the  objed  of  the  adion,  and ,  for  itfelf,  the  end  thereof. 
Now  none  of  thefe  adjunds  can  be  feparated  From  the  reft  of  the 
Jentence;  for  if  one  be,  why  fnould  not  all  the  reft  ?  And  if  all  be 
the  fentence  will  be  minced  into  almoft  as  many  parts  as  there  are 
words.  But  if  feveral  adjunds  be  attributed  in  the  fame  manner 
cither  to  c  Fubjed,  -or  to  the  verb  ;  the  fentence  becomes  coniund, 
and  is  to  be  divided  into  parts.  J 

In  every  conjun  &  fentence,  as  many  fubjeds,  or  as  many  finite 
verbs  as  there  are  either  expreffed  or  implied,  fomany  diftindions 

™!  tXCc^  T£' US,r  Mytyes’  Ms,  joys,  pains,  all  'center  in  you  ; 
and  thus  Cicero,  Catihna  abut ,  exceffit ,  evafit,  erupit. 

Sentence  is  alfo  ufed,  in  rhetoric  and  poetry,  for  a  fhort,  pithy 
remark,  or  refledion,  containing  fome  fentiments  of  ufe  in  the  con¬ 
duct  or  lire. 

Such  are,  Difcite  jujlitiatn  moniti,  if  non  temnerc  divos ;  or, 

A  teneris  affuefecre  muitum  ji,  ifc. 

Sentences ,  father  Boll  u  obferves,  render  poems  ufeful  j  and  be- 
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fides,  add  I  know  not  what  luftre  and  fpirit,  which  pleales  But 

there  is  no  virtue  which  is  not  accompanied  with  fome  dangerous 
vice.  I  oo  many  fentences  give  a  poem  toophilofophical  an  air  and 
link  it  into  a  kind  of  gravity;  this  is  lefs  fit  for  the  majefty*of  a 

dog”1’/ ft30  3  learned  man»  and  tlle  fiua*ntnefs  of  a 

SENTIMENTS,  in  poetry,  and  efpecially  dramatic,  are  the 
thoughts  which  the  feveral  perfons  exprefs,  whether  they  relate 
to  matters  of  opinion,  paflion,  bufinefs,  or  the  like. 

SENTINEL,  Centinel,  or  Centry,  in  military  affairs,  is  a 
private  foldier  placed  in  fome  pod  to  watch  any  approach  of  the 
enemy,  to  prevent  furprifes,  and  to  ftop  fuch  as  would  pafs  without 
order,  or  difeovering  who  they  are. 

SEPS,  in  zoology,  a  name  of  a  very  peculiar  animal  of  the  lizard 
or  lacerta  kind,  but  feeming  as  if  of  a  middle  nature  between 
that  genus  and  the  fnakes,  and  appearing  rather  a  ferpent  with  feet 
than  a  lizard.  S ee  Plate  78,  fig.  6.  It’s  body  is  rounded,  and  it’s 
back  variegated  with  longitudinal  lines  of  black  ;  it’s  eyes  are  black  • 
it  has  ears,  and  a  fmall  and  very  (lender  tail.  It  has  alfo  four  lees* 
with  feet  divided  into  toes.  °  * 

SEPTEMBER,  the  ninth  month  of  the  year,  reckoned  from  la- 
nu”y>  and  the  feventh  from  March,  whence  it’s  name. 

SEP  r ICS,  an  appellation  given  to  all  fuch  fubftances  as  pro- 
mote  putrefaction  ;  and  alfo  to  corrolive  ones.'  J 

SEPTIER,  a  French  meafure,  differing  according  to  the  fpecies 

™afurfd;f  For  li(lUors>  'hefeptier  is  the  fame  thing 
with  the  chopine  or  half  pint.  6 

SEPTUAGESIMA,  the  third  Sunday  before  Lent.  The  word 
is  formed  from  the  Latin,  feptuaginta,  feventy  ;  bccaufe  about  fc- 
venty  days  before  Eafter. 

SEPTUAGINT  LXX,  or  the  Seventy,  a  term  famous  among 
divines  and  critics,  for  a  verfion  of  the  Old  Teftament  our  of  He¬ 
brew  intoGreek,  faid  to  have  been  performed  byfeventy-two  Tewifh 
interpreters,  in  obedience  to  an  order  of  Ptolemy  Philadelphus. 

I  he  learned  Dr  Hody  has  proved,  that  this  verfion  was  made  by 
the  Jews  living  at  Alexandria,  for  the  ufe  of  themfelves  and  many 
thoufands  of  their  brethren,  who  were  then  fettled  in  Egypt  and 
who,  hvmg  among  the  Greeks,  generally  ufed  the  Greek  language 
And  he  has  alfo  proved,  that  the  whole  Hebrew  Bible  was  not  tranf* 
lated  into  Greek  at  once,  but  that  different  parts  were  tranflated  at 
different  times  :  that  the  Pentateuch  was  tranflated  firft,  about  28c 
years  before  Chrift  ;  that  only  the  Pentateuch  was  read  in  the 
fynagogues  till  about  170  years  before  Chrift,  when  Antiochus  Epi- 
phanes,  their  cruel  perfccutor,  forbad  them  to  recite  am  part  of  the 
law ;  that  foon  after  this  prohibition,  the  Jews  tranflated  into  Greek 
lla.ah,  and  the  following  prophets,  for'the  ufe  of  the  temple  at 
Heliopolis  and  the  Alexandrian  fynagogues ;  and  that  the  other 
books  were  tranflated  afterwards,  with  different  degrees  of  (kill  and 
care,  at  various  times,  and  by  various  perfons.  bee,  the  articles 
Alexandrian  Copy  and  Greek  Bible. 

We  fhall  fubjoin  M.  Rollin’s  refleftion  on  this  tranflation  of  the 
Bible  into  Greek  “  This  verfion,  which  made  the  feriptures  in¬ 
telligible  to  an  infinite  number  of  people,  was  one  of  the  moll  con¬ 
fide  rable  fruits  of  the  Grecian  conquefts:  and  it  appears  plainly  to 
have  been  a  part  of  the  principal  dclign  which  God  had  in  delivering 
all  the  Eaft  into  tne  hands  of  the  Greeks,  and  fupportmg  them 
therein,  notwithftanding  the  divifions,  jealoufies,  battles,  and  the 
frequent  revolutions  that  happened  among  them.  God  by  this  means 
prepared  an  eafy  way  for  the  preaching  of  the  gofpel,  which  was 
near  at  hand,  and  more  readily  united  fo  many  nations,  different 
both  m  language  and  manners,  in  onefociety,  in  the  fame  worfhip 
and  in  the  fame  doftrine,  by  one  language,  the  moft  elegant,  co¬ 
pious,  and  corred,  that  was  in  the  world,  and  which  became  com¬ 
mon  to  all  the  countries  conquered  by  Alexander.” 

Chronology  of  the  Septuagint,  is  an  account  of  the  years  of  the 
world,  very  different  from  what  is  found  in  the  Hebrew  text  and  the 

V  cf  aoteA,TakmgtheW0rld  I-i66  >'ears  oldcr  than  thefe  latter. 

^EP  A  FJM,  a  Latin  word,  literally  fignifying  a  partition  or  m- 
clolure,  and,  in  anatomy,  is  applied  to  feveral  parts  of  the  body, 
which  ferve  tofeparate  one  part  from  another;  as,  1.  The  feptum 
lucidum,  a  partition  which  feparates  the  upper  ventricles  of  the  brain. 
2’  LfeParation  between  the  two  ventricles  of  the  heart. 

bill  ULCHRE,  a  tomb  or  place  deftined  for  the  interment  of 
the  dead.  It  is  chiefly  uled  in  fpeaking  of  the  burying-places  of 
the  ancients  ;  thofe  of  the  moderns  are  ufually  called  tombs 

Sepulchres  were  held  facred  and  inviolable,  and  the  care'  taken 
thereof  was  deemed  a  religious  duty,  grounded  on  the  fear  of  God 
and  the  belief  of  the  foul’s  immortality.  Thofe  who  fearched  or 

punfflied  hCm’  haVC  beCn  °di°US  t0  aH  nations> and  ^ways  feverely 

SEQUEL,  in  lo£ic,  a  confequence  drawn  from  fome  preceding 

PrcPr?Ati?L1^TA'.  d'  f°ul  is  immortal>  and  therefore  immaterial. 

bEEJUENLE,  in  gaming,  a  fet  of  cards  immediately  following 
each  other  in  the  fame  fuit,  as  a  king,  queen,  knave,  &c.  aS  if 
we  fay,  a \  Jequence  of  three,  four,  or  five  cards  ;  but  at  piquet,  thefe 
are  called  tierces,  quarts,  quints,  &c. 

SEQUESTRATION,  m  common  law,  is  fettingafide  the  thing 
in  comroverfy  from  the  poffefiion  of  both  the  parties  that  contend  < 
or  it.  In  which  fenfe,  it  is  either  voluntary,  as  when  done  by  the 
content  of  the  parties  ;  or  neceffary,  as  where  it  is  done  by  the 
judge  of  his  own  authority,  whether  the  parties  will  or  not. 

A  fequefl ration  is  alfo  a  kind  of  extent  on  an  execution  for  debt, 
in  the  cafe  of  a  beneficed  clergyman,  of  the  profits  of  his  Jiving, 
direded  to  the  churchwardens,  to  receive  the  fame,  to  fatisfy  the 
judgment. 

Scquejlration  is  granted  on  a  perfon’s  {landing  out  on  all  the  pro- 
ceffes  of  contempt  for  non  appearance,  in  the  court  of  chancery,  or 
exchequer,  upon  a  bill  exhibited  ;  and  alfo  where  obedience  is  not 

yielded 
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yielded  to  a  decree  ;  in  which  cafe  the  court  grants  a  fequefi ration  of 

the  parties  lands. 

Sequestration,  in  London,  is  made  upon  an  a&ion  of  debt  : 
in  whicli  cafe,  the  action  being  entered,  the  officer  goes  to  the  Ihop 
or  warehoufe  of  the  defendant,  when  there  is  nobody  within,  and 
puts  a  padlock  upon  the  door,  &c.  ufing  thefe  words;  “  I  do fequefler 
this  warehoufe,  and  the  goods  and  merchandifes  therein  of  the 
defendant  in  the  a£lion,  to  the  ufe  of  the  plaintiff,”  &c.  and  having 
put  on  hisfeal,  makes  return  thereof  to  the  compter  ;  and  after  four 
court  days  the  plaintiff  may  have  judgment  to  open  the  doors,  and 
appraife  the  goods  by  a  ferjeant,  who  takes  a  bill  of  appraifement, 
having  two  freemen  to  appraife  them,  for  which  they  are  to  be 
fworn  at  the  next  court  holden  for  that  compter ;  and  then  the  offi¬ 
cer  puts  his  hand  to  the  bill  of  appraifement,  and  the  court  givefh 
jadgment.  However,  the  defendant  in  the  adlion  may  put  in  bail 
before  fatisfaflion,  and  fo  dilfolve  the  fequejlration  ;  and  after  fatif-- 
fadlion  may  put  in  bail  to  difprove  the  debt,  &c. 

During  the  civil  -wars,  fequejiration  was  ufed  for  a  feizing  of  the 
eftates  of  delinquents,  for  the  ufe  of  the  commonwealth. 

SEQUIN,  a  gold  coin  ftruck  at  Venice,  and  in  fome  of  the  grand 
fignor’s  Hates,  particularly  Cairo.  The  Venetian  fequin  is  current 
in  the  E.  Indies  for  four  rupees,  and  fix  pelfas,  or  9*.  4 d.  fterling. 

SERAGLIO,  (from  the  Turkiffiy^raz,  a  houfe,)  is  ufed,  by  way 
of  eminence,  for  the  palace  of  the  grand  fignor  at  Conflantinople, 
where  he  keeps  his  court,  and  where  his  concubines  are  lodged,  and 
where  the  youth  are  trained  up  for  the  chief  polls  of  the  empire. 

It  is  a  triangle  about  three  Italian  miles  round,  wholly  within  the 
city,  at  the  end  of  the  promontory  Chryfoceras,  now  called  the  Se¬ 
raglio  Point.  The  buildings  run  back  to  the  top  of  the  hill,  and 
from  thence  are  gardens  that  reach  to  the  edge  of  the  fea.  It  is  in- 
clofed  with  a  very  high  and  ftrong  wall,  upon  which  there  are  feve- 
ral  watch  towers  :  and  it  has  many  gates,  fome  of  which  open  to¬ 
wards  the  fea-lide,  and  the  relf  into  the  city;  but  the  chief  gate  is 
one  of  the  latter,  which  is  conftantly  guarded  by  a  company  ofca- 
poochees,  or  porters;  and  in  the  night  it  is  well  guarded  towards 
the  fea.  The  architecture  of  the  feraglio  is  irregular,  being  cantoned 
out  intofeparateedifices  and  apartments,  in  manner  of  pavilions;  &c. 

SER/\PH,  or  Seraphim,  in  the  hierarchy  of  angels,  a  fpirit 
fuppofed  to  be  of  the  firft  or  higheft  rank. 

The  feraphim  make  that  clals  of  angels,  fuppofed  to  be  the  molt 
inflamed  with  divine  love,  by  their  nearer  and  more  immediate  at¬ 
tendance  on  the  throne,  and  to  communicate  their  heat  to  the  in¬ 
ferior,  and  remoter  orders. 

SERAPHIC,  fomething belonging  to  the  feraphim. 

Mr.  Bovle  has  a  treatife  of  ferapbic  love,  i.  e.  of  divine  love,  or 
the  love  of  God. 

SERAP1S,  in  mythology,  an  Egyptian  deiry,  who  was  wor- 
fhipped  under  various  names  and  attributes,  as  the  tutelary  god  of 
{Tgypt  in  general,  and  as  the  patron  of  feveral  of  their  principal 
cities.  Macrobius  fays,  his  fiatue  was  of  a  human  form,  with  a 
bafket  or  bufhel  on  his  head,  betokening  plenty. 

The  famous  temple  of  Serapis  at  Alexandria  was  defiroyed  by 
order  of  Theodofius  ;  and  the  celebrated  ftatue  of  this  deity  was 
broken  in  pieces,  and  it’s  limbs  carried  firft  in  triumph  by  the 
Chriftians  through  the  city,  and  then  thrown  into  a  fierce  fire, 
kindled  for  that  purpofe  in  the  amphitheatre.  As  the  Egyptians 
aferibed  the  overflowing  of  the  Nile,  to  which  was  owing  the  ferti¬ 
lity  of  their  country,  to  the  benign  influence  of  their  god  Serapis, 
they  concluded,  that,  now  he  was  deftroyed,  the  river  would  no 
longer  overflow,  and  that  a  general  famine  would  enfue  ;  but  when 
they  obferved,  on  the  contrary,  that  the  Nile  fwelled  to  a  greater 
height  than  had  been  known  in  the  memory  of  man,  and  thereby 
produced  an  immenfe  plenty  of  all  kinds  of  provifions,  many  of  the 
pagans,  renouncing  the  worfhip  of  idols,  adored  the  true  God. 

SERE,  in  falconry,  the  yellow  between  the  beak  and  eyes  of  a 
haw  k.  Sereil  feathers  are  the  pinions  of  a  hawk. 

SERENE,  a  title  of  honour  given  to  certain  princes,  and  chief 
magiftrates  of  republics.  The  king  of  England  is  ftyled  mojl  ferene  ; 
the°fame  term  is  alfo  applied  ro  the  doge  of  Venice.  The  title 
ferenity  is  by  the  Venetians  fet  above  that  of  highnefs.  The  kings 
of  the  firft  and  fecond  race  of  France  ftyle  themfelves  noneferenite, 

SERGE,  in  commerce,  a  woollen  quilted  fluff,  manufactured  on 
a  loom  with  four  treddles,  after  the  manner  of  rateens,  anil  other 
fluffs  that  have  the  wale. 

The  goodnefs  of  ferges  is  known  by  the  quilting,  as  that  of  cloths 
by  the  ipinning. 

There  are  various  kinds  of  ferges,  denominated  either  from  the 
different  qualities  thereof,  or  from  the  places  where  they  are  wrought. 
The  moft  confiderable  is  the  London  ferge ,  now  highly  valued 
abroad,  particularly  in  France,  where  a  manufacture  is  carried  on 
with  good  fuccefs,  under  the  title  of  ferge  faqon  de  Londres.  In  the 
manufacture  of  London  ferges,  the  longeft  is  chofen  for  the  warp, 
and  the  fhortefl  for  the  wool.  Before  either  kind  is  ufed,  it  is  firft 
fcoured,  by  putting  it  in  a  copper  of  liquor,  fomewhat  more  than 
lukew'arm,  compofed  of  three  parts  of  fair  water,  and  one  of  urine. 

SERJEANT,  or  Sergeant  at  law,  or  of  the  coif,  is  the  higheft 
degree  taken  in  the  common  law,  as  that  of  dodtor  is  in  the  civil 
law. 

Serjeant,  common ,  an  officer  in  the  city  of  London,  who  attends 
the  lord  mayor  and  court  of  aldermen  on  court  days,  and  is  in 
council  with  them  on  all  occalions,  within  and  without  the  pre¬ 
cincts,  or  liberties  of  the  city. 

Serjeants  of  the  houjhotd ,  are  officers  who  execute  feveral  func¬ 
tions  within  the  king’s  houihold.  . 

Serjeant,  or fergeanty  in  war,  is  a  non-commiflioned  or  inferior 
officer  in  a  company  of  foot,  or  troop  of  dragoons;  armed  with  an 
halbert,  and  appointed  to  lee  difeipline  obferved,  to  teach  the  lol- 
diers  their  exercife  and  other  duty'.  He  receives  the  orders  from  the 
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adjutant,  which  he  communicates  to  his  officers.  Each  company 
has  generally  two  ferjeants.  h  7 

SERJEANTY,  or  Sergeanty,  a  fa-vice  anciently  due  to  the 
king  for  lands  held  of  him,  and  which  could  not  be  due  to  any  other 
lord.  Grand  ferjeanty us  W’hcrc  one  holds  land  of  the  kinrr  hv  fervice 
which  he  ought  to  do  in  his  own  perlbn/as  to  bear  the 'king’s  ban- 
ner  or  fpear,  aflift  at  his  coronation,  or  do  fome  office  in  his  court 
Petit  ferjeanty,  is  where  a  man  holds  land  of  the  king  to  yield  him 
yearly  fome fmall  thing  towards  his  wards,  as  a  fword,  dagger,  bow. 
lpurs,  &c.  in  the  manner  of  rent. 

SERIES,  in  general,  denotes  a  continued  fucceffion  of  things  in 
the  lame  order,  and  having  the  fame  relation  or  conneHion  with  each 
other:  in  this  fenfe  we  fay,  a  fries  of  emperors,  kings,  bilhops,  &c. 

In  natural  hillory,  a  feries  is  ufed  for  an  order  or  fubdivifion  of 
fome  ciafs  of  natural  bodies:  comprehending  all  fuch  as  are  diftin- 
guiffied  from  the  other  bodies  of  that  elafs,  by  certain  characters, 
which  they  poffefs  in  common,  and  which  the  reft  of  the  bodies  of 
that  ciafs  have  not. 

Series,  in  mathematics,  is  a  number  of  terms,  whether  of  num- 
krSj°r-?U:intitieS’  .incr.ea,i.ng  or  decreafing  in  a  given  proportion  ; 
the  doctrine  of  which  is  given  under  the  article  Progression. 

Infinite  Series,  is  a feries  confifling  of  an  infinite  number  of  terms ; 
that  is,  to  the  end  of  which  it  is  impofTible  ever  to  come :  fo  that 
the  feries  being  carried  on  to  any  affignable  length,  or  number  of 
terms,  it  Cjtn  be  carried  yet  further,  without  end  or  limitation.  See 
Infinite. 

A  number  actually  infinite,  that  is,  all  whole  units  can  be  actu¬ 
ally  .affigned,  and  yet  is  without  limits,  is  a  plain  contradiction  to 
our  ideas  about  numbers ;  for  whatever  number  we  can  conceive,  or 
have  any  proper  idea  of,  is  always  determinate  and  finite  ;  fo  that  a 
greater  after  it  may  be  alTigncd,  and  a  greater  after  this ;  and  fo  on, 
without  a  poffibility  of  ever  coming  to  an  end  of  the  addition  or  in- 
creale  of  numbers  affignable;  which  inexhauftibility,  or  endlefs  pro- 
greffion  in  the  nature  of  numbers,  is  all  we  can  diftinflly  underftand 
by  the  infinity  of  number ;  and  therefore  to  fay  that  the  number  of 
any  thing  is  infinite,  is  not  faying,  that  we  comprehend  their  num¬ 
ber,  but  indeed  the  contrary:  the  only  thing  pofitive  in  this  propo- 
fition  being  this,  that  the  number  of  thefe  things  is  greater  than  any 
other  number  which  we  can  actually  conceive  and  affign.  But  then, 
whether  in  things  that  do  really  exift,  it  can  be  truly  faid,  that  their 
number  is  greater  than  any  affignable  number;  or,  whiph  is  the  fame 
thing,  that  in  the  numeration  of  their  units  one  after  another,  it  is 
impoffible  ever  to  come  to  an  end;  this  is  a  queftion  about  which 
there  aredifferent  opinions,  with  which  we  have  nobufinefs  in  this 
'  place;  for  all  that  we  are  concerned  here  to  know,  is  this  certain 
truth,  that  after  one  determinate  number,  we  can  conceive  a  greater, 
and  after  this  a  greater,  and  fo  on  without  end.  And  therefore, 
whether  the  number  of  any  things  that  door  can  really  exift  all  at 
once,  can  be  fuch  that  it  exceeds  any  determinable  number,  dr  nor, 
this  is  true,  that  of  tnings  which  exift,  or  are  produced  fucceffively 
one  after  another,  the  number  may  be  greater  than  any  affignable 
one ;  becaufe  though  the  number  of  things  thus  produced,  that  does 
actually  exift,  at  any  time,  is  finite,  yet  it  may  be  increafed  without 
end.  And  this  is  the  diftinct  and  true  notion  of  the  infinity  of  a 
J'eries ;  that  is,  of  the  infinity  of  the  number  of  it’s  terms,  as  it  is 
exprelfed  in  the  definition. 

Hence  it  is  plain,  that  we  cannot  apply  to  an  infinite  feries  the 
common  notion  of  a  fum,  viz.  a  collection  of  feveral  particular 
numbers  that  are  joined  and  added  together  one  after  another,  for 
this  fuppoles  that  thefe  particulars  are  all  known  and  determined  ; 
Whereas  the  terms  of  an  infinite  feries  cannot  he  all  feparately  affigned, 
there  being  no  end  in  the  numeration  of  it’s  parts,  and  therefore  it 
can  have  no  fum  in  fenfe.  But  again,  if  we  confider  that  the  idea  of 
an  infinite  feries  confifts  of  two  parts,  viz.  the  idea  of  fomething  po¬ 
fitive  and  determined,  in  fo  far  as  we  conceive  the  feries  to  be  actu¬ 
ally  carried  on ;  and  the  idea  of  an  inexhauftible  remainder  Hill 
behind,  or  an  endlefs  addition  of  terms  that  can  be  made  to  it  one 
after  another  ;  which  is  as  different  from  the  idea  of  a  finite  feries  as 
two  things  can  be :  hence  we  may  conceive  it  as  a  whole  of  it’s  own 
kind,  which  therefore  may  be  faid  to  have  a  total  value,  whether 
that  be  determinable  or  not.  Now  in  fome  infinite  feries  this  value 
is  finite  or  limited  ;  that  is,  a  number  is  affignable  beyond  wffiich 
the  fum  of  no  affignable  number  of  terms  of  th  e  feries  can  ever  reach, 
nor  indeed  ever  be  equal  to  it,  yet  it  may  approach  to  it  in  fuch  a 
manner,  as  to  want  lefs  than  any  affignable  difference. ;  and  this 
we  may  call  the  value  or  fum  of  the  feries  ;  not  as  being  a  number 
found  by  the  common  method  of  addition,  but  as  being  fuch  a  li¬ 
mitation  of  the  value  of  theymVr,  taken  in  all  it’s  infinite  capacity, 
that  if  it  were  poffible  to  add  them  all  one  alter  another,  the  fum 
would  be  equal  to  this  number. 

Again,  in  other  feries  the  value  has  no  limitation  ;  and  we  may 
exprefs  this,  by  faying,  the  fum  of  the  feries  is  infinitely  great ; 
which  indeed  lignifiesno  more  than  that  it  has  no  determinate  and 
affignable  value  ;  and,  that  the  feries  may  be  carried  fuch  a  length 
as  it’s  fum,  fo  far,  (hall  be  greater  than  any  given  number.  In 
lhort,  in  the  firft  cafe  we  affirm  there  is  a  fum,  yet  not  a  lum  taken 
in  the  common  fenfe  ;  in  the  other  cafe  we  plainly  deny  a  deter¬ 
minate  fum  in  any  fenfe. 

Theorem  I.  In  an  infinite  feries  of  numbers,  increafing  by  an 
equal  difference  or  ratio  (that  is,  an  arithmetical  or  geometrical  in¬ 
creafing  progreftion)  from  a  given  number,  a  term  may  be  found 
greater  than  any  affignable  number.  Hence,  it  the  feries  increale  by 
differences  that  continually  increale,  or  by  ratios  that  continually  in- 
crcafe,  comparing  each  term  to  the  preceding,  it  is  manifeft  that  the 
fame  thing  may  be  true,  as  if  the  differences  continued  equal. 

Theorem  11.  In  a  feries  decreafing  in  infinitum  in  a  given  ratio, 
we  can  find  a  term  lets  than  any  affignable  fradlion. 
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Hence,  if  the  terms  decreafe,  fo  as  the  ratios  of  each  term  to  the 
preceding  do  alfo  Continually  decreafe,  then  the  fame  thing  is  alio 
true,  as  when  they  continue  equal. 

Theorem  III.  The  fum  of  an  infinite  feries  of  numbers  all  equal, 
or  increafing  continually,  by  whatever  differences  or  ratios,  is  in¬ 
finitely  great ;  that  is,  fuch  a  feries  has  no  determinate  fum,  but 
grows  fo  as  to  exceed  any  affignable  number. 

Demonf.  1.  If  the  terms  are  all  equal,  as  A  :  A  :  A,  &c.  then 
the  fum  of  any  finite  number  of  them  is  the  produft  of  A  bv  that 
number,  as  Am;  but  the  greater  n  is,  the  greater  is  A  n  ;  and  we 
can  take  n  greater  than  any  affignable  number  ;  therefore  A  11  will 
be  ff ill  greater  than  any  affignable  number.  _ 

Secondly,  fuppofe  the  feries  increafes  continually  (whether  it  do  fo 
infinirely  or  limitedly)  then  it’s  fum  muftbe  infinitelygreat.becaufe 
if  would  be  fo  if  the  terms  continued  all  equal,  and  therefore  will  be 
more  fo,  fince  they  increafe.  But  if  we  fuppofe  the  feries  increafes 
infinitely,  either  by  equal  ratios  or  differertces,  or  by  inereafing 
differences  or  ratios  of  each  term  to  the  preceding;  then  the  reafon 
of  the  fums  being  infinite  will  appear  from  the  firft  theorem  ;  for  in 
fuch  a  feries ,  a  term  can  be  found  greater  than  any  affignable  num¬ 
ber,  and  much  more  therefore  the  fum  of  that  and  all  the  preceding.^ 
Theorem  IV.  The  fum  of  an  infinite  fries  of  numbers  decreafing 
in  the  fame  ratio,  is  a  finite  number, equal  to  the  quote  arifingfrom 
the  divifion  of  theprodudl  of  the  ratio  and  firft  term,  by  the  ratio  lefs 
by  unity;  that  is,  the  fum  of  no  affignable  number  of1  terms  of  the 
feries,  can  ever  be  equal  to  that  quote;  and  yet  no  number  lefs  than 
it,  is  equal  to  the  value  of  the  feries,  or  to  what  we  can  actually  de¬ 
termine  in  it;  fo  that  we  can  carry  the  feries  fo  far,  that  the  fum 
ihall  want  of  this  quote  lefs  than  any  affignable  difference. 

Demonf.  2.  To  whatever  affigned  number  of  terms  the  feries  is 
carried,  it  is  fo  far  finite  ;  and  if  the  greater  term  is  /,  the  leaft  A, 

and  the  ratio  r ,  then  the  fum  is  S  =  — — — .  See  Geometrical  Pro¬ 
gression.  ’  1 

Theorem  V.  In  the  arithmetic  progreffion  1,  2,  3,  4,  &c.  the 
fum  is  to  the  produdt  of  the  laft  term,  by  the  number  of  terms,  that 
is,  to  the  fquare  of  the  laft  term  ;  in  a  ratio  always  greater  than  1:2, 
but  approaching  infinitely  near  it.  But  if  the  arithmetical  feries 
begins  with  o,  thus,  o,  1,2,  3,  4,  &c.  then  the  fum  is  to  the  pro- 
duff  of  the  laft  term,  by  the  number  of  terms,  exadtly  in  every  iiep 
as  1  to  2. 

Theorem  VI.  Take  the  natural  progreffion,  beginning  with  o, 
thus,  o,  1,  2,3,4,  &c.  an(!  take  the  fq'uaresof  any  the  like  powers  of 
the  former  feries ;  as  the  fquares  o,  1,  4,  9,  &c.  or  cubes,  o,  x,  8, 
27;  and  then  again  take  the  fum  of  the  feries  of  powers  to  any  num¬ 
ber  of  terms, and  alfo  multiply  the  laft  of  the  terms  fummed  by  the 
Humber  of  terms  (reckoning  always  4  for  the  firft  term)  the  ratio  of 

that  fum,  to  that  produdl  ismore  than  — - —  (n  being  the  index  o^ 

n  X  1 

the  powers)  that  is,  in  the  feries  of  fquares  it  is  more  than  $  ;  in  the 
cubes  more  than  £  ;  and  fo  on:  but  the  feries  going  on  in  infinitum, 
we  take  in  more  and  more  terms  without  end  into  the  fum  ;  and  the 
more  we  take,  the  ratioof  the  fum  to  the  produft  mentioned,  grows 

lefs  and  lefs;  yetfo  far  as  it  never  can  adlually  be  equal  to  — - — 

J  n  X  1 

but  approaches  infinitely  near  to  it,  or  within  lefs  than  an  affignable 
difference. 

We  have  here  added  a  Table  of  all  the  varieties  of  determined 
problems  of  infinite,  decreafing,  geometrical  progreffions,  which  all 
depend  upon  thefe  three  things,  viz.  the  greateft  term  /,  the  ratio  r, 
and  the  fum  S ;  by  any  two  of  which  the  remaining  one  is  found. 
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«fiKRM°SS,OrLatl0?S.0r  dlfcOUrfes  delivered  by  theclergy  &c 
f  Chu,rCh>  m  the,r  rel'gious  affemblics.  SY>  ' 

*n\ifA-0'-a?,0nJs>  ,'S  the  <Iuantity  of  two  hundred  weight  •  of 
amfe-feed,  it  is  from  three  to  four  hundred  ;  of  Caftile  foap  fmm 

SEROSITVd  3n  hal,f  f°  tl‘rec  hundred  a’nd  three  quartets. 

•  iT  li  i  medicine,  an  aqueous  liquor,  or  'virmha  found 

in  .he  blood,  and  other  humours.  £>egori  define/ it,  a  ftarp  bS 
juice,  approaching  nearly  the  nature  of  blood,  but  wh'ich  being  ex 
travafated,  does  not  coagulate  like  the  blood.  Diforders  of  the  fpleen 
are  attended  with ferofitus\  the  kidneys  help  to  purge  off ferofifus. 


SERI  ENS,  in  aftronomy,  a  conftellation  in  the  northern  hemi- 
iphere,  called  more  particularly  Serpens  Ophiuchi.  The  ftars  in  the 
conftellation  Serpens,  in  Ptolemy’s  catalogue,  are  17  ;  in  Tycho’s 
19;  in  the  Britannic  catalogue,  59. 

fert>e,ls>  in  oology,  the  name  of  a  genus  of  animals, 
which  Mr.  Ray  defines  to  be  creatures  breathing  bv  means  of  lungs 
having  only  one  ventricle  in  the  heart,  having  no  Veer, and  having  a 
long  body,  covered  with  feales.  To  which  he  adds,  that  in  cold 
lealons  they  can  bear  hunger  a  long  time.  The  greater  part  of  the 
Jerpent  cMs  are  poifonous,  and  dangerous  in  their  bite,  leaving  a 
mifchievous  liquor  in  the  wound,  made  by  their  tooth,  which,  nnx- 
,ng  by  th*s  means  immediately  with  the  blood,  is  of  fatal  confe- 
quence;  though  the  whole  creature  may  be  eaten  with  fafety,  or 
even  the  poifonous  liquor,  which  does  this  mifehief  in  the  wound¬ 
ed,  tahed  without  hurt. 

Notwithttanding  that  ferpents  refpire  by  means  of  lungs,  thev  do 
not  take  in  and  difeharge  their  breath  by  fuchfhort  intervals  asother 
animals,  but  what  they  pnee  infpired  will  ferve  them  a  long  time  • 
.or  as  they  are  of  a  cold  nature,  and  therefore  their  neceffary  warmth 
very  fmali,  they  do  not  require  fuch  an  externally  renewed  Ripply 
of  that  pabulum  of  vital  heat,  as  thofe  which  have  more  of  it  •  and 
as  with  us  they  lay  half  the  year  torpid,  and  half  dead,  their  vital 
warmth  at  that  time,  like  fire  fmothered  under  afhes,  barely  exifls 
and  needs  perhaps  no  more  air  than  what  the  creature  took  in  at 
one  infpi  ration,  before  it  lays  itfelf  down  for  the  feafon,  which  ferves 
it  till  the  life-renewing  fpring  returns. 

Serpents,  according  to  Mr.  Ray,  may  be  divided  into  the  poifon¬ 
ous  and  theharmlefs  ;  the  firft  having  long  dentes  exerti,  with  poi- 
lonous  liquors  contained  at  their  bottom,  which,  on  biting,  they 
dilcharge  irrto  the  wound:  the  others  wanting  thefe  teeth,  and  this 
poilon  They  may  alfo  be  divided,  in  regard  to  their  generation, 
into  the  oviparous  and  viviparous  ;  but  this  is  a  lefs  firmly  founded 
diftmction  than  may  be  fuppofed,  finee  all  ferpents  are  truly  and 
properly  produced  of  eggs  ;  and  the  only  difference  is,  that  fomede- 
pofit  1 their  eggs  in  dunghills,  and  the  like  places,  to  be  hatched  by 
accidental  heat,  while  others  retain  thofe  eggs  to  be  hatched  in 
their  own  bodies,  and  fo  bring  forth  living  young  ones.  Of  the  fir  ft: 
Rind  is  the  common  fnake,,  of  the  latter  the  viper. 

Serpent,  bubaline.  Mr.  Cleyer  has  given  a  very  remarkable 
account,  in  the  German  Ephemerides,  of  the  prodigious  fize  and 
voracious  appetite  of  this  ferfent,  and  it’s  manner  of  feeding.  This 
gentleman  affures  us,  that  they  grow  to  the  length  of  five  feet,  and 
are  furprifingly  daring  in  attacking  large  creatures  for  prey.  Their 
neck,  he  observes,  is  fo  fmali,  in  proportion  to  the  creature  they 
feize,  that  it  is  a  wonder  that  they  can  fwallow  them  whole,  which 
yet  experience  fhews  they  certainly  do,  having  no  power  of  tearing 
them  to  pieces.  This  gentleman  faw  a  complete  ttag  taken  out  of 
the  belly  of  one  of  thefe  fnakes,  with  all  it’s  limbs  remaining  on  • 
and  at  another  time  a  wild  goat  which  had  been  fwallowed  in  the 
fame  manner,  and  from  another  a  complete  porcupine,  a  very  trou- 
blelome  model ;  and  there  was  once  an  inftance,  in  the  Molucca 
iflands,  of  a  woman  big  with  child  being  thus  fucked  down  whole 
by  one  of  thefe  creatures. 

The  method  of  their  managing  their  prey  is  this:  when  tho¬ 
roughly  lank,  lean  and  hungry,  the  fnake  lies  in  wait  for  any  thing 
it  can  feize;  he  darts  out  upon  the  prey,  and,  feizing  it  with  his 
mouth,  winds  his  body  round  that  of  the  creature  ;  and  this  he  is 
able  to  do  with  fuch  force,  that  he  will  often,  in  twitting  himfelf 
firmly  round  the  creature,  break  the  bones  within  it’s  Ikin.  This 
he  continues,  and  at  the  fame  time  is  biting,  with  his  terrible  mouth 
all  the  tender  parts  of  the  creature, till  he  has  deftroyed  it  •  or  if  it 
be  an  animal  too  ftrong  to  be  killed  by  thefe  fimple  folds*  it  'will 
drag  it  to  fome  neighbouring  tree,  and,  tying  it  laft  againft  that, 
draw  it  s  body  fo  forcibly  round  it,  astocrufh  all  it’s  bones  to  pieces 
by  the  help  of  that  folid  refifting  body.  The  part  it  ufuallv  feizes 
with  its  teeth,  at  the  fame  time,  is  the  creature’s  noie,  which  he 
bites  fo  forcibly  as  not  only  to  flop  the  breath,  but  to  oceafion  a  dif¬ 
eharge  of  blood,  which  helps  to  forward  it's  deftruftion. 

But  the  mod  Angular  attack,  ever  known  to  have  been  made  by 
this  creature,  is  that  recorded  by  the  fame  author,  of  it’s  feizing  a 
buffalo,  which  it  deftroyed  in  the  manner  above  deferibed,  though 
it  was  a  long  time  about  it,  and  was  obliged  to  have  recourfe  to  the 
method  of  tying  it  up  to  a  tree',  againft  which  it  broke  it’s  hones  fe- 
verally,  with  a  noiie  that  was  heard  to  a  great  diftance.  When  the 
creature  had  thus  deftroyed  it’s  prey,  it  continued  breaking  of  the 
bones,  till  there  was  not  one  left  whole  in  the  body,  and  the  whole 
refembled  a  fhapelefs  mafs  of  matter. 

The  jaws  and  throat  of  this,  and  of  the  other ferpentkmd,  though 
fmali  and  narrow,  are  prodigiouily  extenfible,  and  made  fo  by  na 
ture,  for  the  (wallowing  thefe  morfels.  The  fnake,  when  the  prev 
lay  in  this  ifate  before  it,  licked  it  all  over,  and  covered  it  thick  with 
it  s  fall  va,  and  that  fo  regularly,  that  the  whole  carcafe  looked  as  if 
daubed  over  with  glue.  T  his  done,  it  opened  it’s  jaws  to  a  mon- 
ftrous  extent,  and  lucked  in  the  head  of  the  prey,  and  continuing 
inceffantly  fucking,  at  length  drew  down  the  whole  body. 

I  his  is  a  work  of  time,  and  very  often  two  or  three  days  are  em¬ 
ployed  111  it.  And  when  the  animal  is  thus  got  down,  the  fnake  is 
1  welled  ana  bloated  up  all  over  with  it,  and  is  no  longer  in  a  ttateof 
offending,  or  even  of  defending  itfelf,  or  fo  much  as  running  away ; 
and  the  people  of  the  places  where  this  fpecics  is  common,  well 
know  this,  and  find  it  an  eafy  tiling  'to  dettroy  them  in  this  ftate, 

and  are  very  happy  when  they  catch  one,  as  their  fiefh  is  a  delicate 
food. 

Serpent,  in  mythology,  was  a  very  common  fymbol  of  the  fun, 
and  he  is  reprefented  biting  his  tail,  and  with  his  body  formed  into 
a  circle,  in  order  to  indicate  the  ordinary  courfe  of  this  luminary  • 

and  under  this  form  it  was  an  emblem  of  time  and  eternity. 

This  idolatry  is  alluded  to  by  Mofes,  Lev.  xx.  27.  The  woman 
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at  Endor  who  had  a  familiar  fpirit,  is  called  Oub,  or  Ob,  and  it  is 
interpreted  Pythonifia  :  the  place' where  fhe  redded,  fays  the  learned 
Mr.  Bryant,  deems  to  have  been  named  from  the  worlhip  then  in- 
ftituted ;  for  Endor  is  compounded  of  En-ador ;  and  dignifies  forts 
pythonis,  the  fountain  of  light,  the  oracle  of  the  god  Ador ;  which 
oracle  was  probably  founded  by  the  Cnnaanites,  and  had  never  been 
totally  duppreffed.  His  pillar  was  aldo  called  Abbadir,  or  Abadir, 
compounded  of  ab  and  adir,  and  meaning  the  fcrpcnt  deity  Addir,  the 
fame  as  A  dor  us. 

SERPENTARIUS,  in  aflronomy,  a  conftellation  of  the  northern 
hemifphere,  called  alfo  Ophiuchus.  The  liars  in  this  conliellation, 
in  Ptolemy’s  catalogue,  are  29,  in  Tycho’s  25,  and  in  Mr.  Flam- 
fteed’s  69. 

SERPENTINE,  in  general,  denotes  any  thing  that  redembles  a 
ferpent ;  hence  the  worm  or  pipe  of  a  (till,  twilled  in  a  fpiral  man¬ 
ner,  is  termed  a  ferpentine  worm. 

Serpentine  marble,  ophites,  a  kind  of  marble  fpotted  like  the 
{kin  of  a  ferpent. 

Serpentine  verfes,  duch  as  begin  and  end  with  the  fame  word  ; 
as,  Arnbo  florcntes  ectatibus ,  Arcades  umbo. 

SERRATUS,  in  anatomy,  a  name  given  to  feveral  mudcles  of  the 
body,  from  their  refembling  a  derra  or  law.  As, 

Serratus  anticus  minor,  which  arifes  thin  and  flefhy,  from  the 
fecond,  third,  fourth,  and  fifth  duperior  ribs;  and  adcending  ob¬ 
liquely,  it  is  inferted  flefhy  into  the  proceflus  coracoides  of  the  dca- 
pula,  which  it  draws  forward.  It  alfo  helps  in  redpiration.  See 
Plate  148,  fig.  2,  N°  10. 

Serratus  anticus  major ;  which  comes  from  the  whole  bafis  of 
the  fcapula,  and  is  inferted  into  the  deven  true  ribs,  and  firlt  of  the 
falfe  ribs,  by  do  many  dillindl  portions  repredenting  the  teeth  of  a 
favv.  S ez  Plate  148 ,  fig.  7,  N°  15,  1 5.  fig-  1,  N°  42 .fig.  2,  N°  26. 

Serratus  pojlicus  fuperior,  arideth  by  a  broad  and  thin  tendon 
from  the  two  inferior  {pines  of  the  vertebrae  of  the  neck,  and  the 
three  fuperior  of  the  back;  and,  growing  flefhy,  is  inferted  into  the 
fecond,  third,  and  fourth  ribs  by  do  many  diliintfi  indentations. 
Thefe  two  help  to  draw  the  ribs  upwards,  and  bring  them  to  right 
angles  with  the  vertebrae;  and,  condequently,  make  the  cavity  of  the 
thorax  wider  and  Ihorter.  See  Plate  148,  fig.  7,  N°  31. 

Serratus  pojlicus  inferior ,  arides  with  a  broad  and  thin  tendon 
from  the  three  inferior  dpines  of  the  vertebrae  of  the  back,  and  from 
the  two  fuperior  of  the  loins  ;  it’s  fibres,  adcending  obliquely,  grow 
flefhy,  and  are  inferted  by  four  indentations  into  the  four  lalt  ribs. 
The  ude  of  thede  mudcles  is  to  enlarge  the  cavity  of  the  thorax  in  one 
direction,  and  tocontraft  it  in  the  other  ;  for  the  ferratus  pojlicus  Supe¬ 
rior  is  diipofed  to  drove  upwards,  the  three  or  four  upper  ribs  next 
the  firlt  ;  and  the  ferratus  p  flic  us  inferior  is  ftill  better  didpofed  for 
deprefling  the  lalt  three  or  four  falfe  ribs. 

SERVANT,  a  term  of  relation,  fignifying  a  perdon  who  owes 
and  pays  a  limited  obedience,  for  a  certain  time,  to  another  in  qua¬ 
lity  of  mailer. 

If  any  fervant,  who  is  hired  for  a  year,  depart  before  the  end  of 
his  term,  without  readonable  caude,  to  be  allowed  by  a  jultice  of  the 
peace  ;  or,  after  the  term  is  expired,  without  giving  a  quarter’s 
warning,  he  is  liable  to  be  committed  to  prifon  by  two  juftices,  till  he 
gives  fecurity  to  derve  out  the  time  :  or  he  may,  by  one  jullice,  be 
fent  to  the  houde  of  correftion,  there  to  be  punilhed  as  a  didorderly 
perdon,  7  Jac.  I.  c.  4. 

On  the  other  hand,  a  matter  cannot  put  away  his  fervant  before 
the  end  of  the  term  he  was  hired  for,  without  dome  readonable  caule 
allowed  by  a  jullice  of  the  peace  ;  nor  after  the  expiration  of  the 
term,  without  a  quarter’s  warning  given,  on  pain  of  forfeiting  4or. 
Where  a  fervant  that  is  hired  for  a  year  happens  to  fall  dick,  duch 
fervant  ought  not  to  be  difeharged,  nor  his  wages  abated. 

It  is  held,  that  if  one,  being  a  creditor,  fends  his  fervant  for  mo¬ 
ney,  tc  whom  it  is  paid,  this  will  be  a  good  payment  and  didcharge, 
though  the  fervant  does  not  bring  the  money  to  his  mailer.  It  has 
been  adjudged,  that  where  a  fervant  ufually  buys  goods  for  his  mad- 
ter  upon  credit,  and  takes  up  things  in  his  name,  though  it  be  for 
his  own  ufe,  the  matter  is  liable :  nevertheleds,  it  is  not  do  where  the 
matter  ufually  gives  him  ready  money.  Where  the  matter  gives  his 
fervant  money  to  buy  goods  for  him,  and  he  converts  the  money  to 
his  own  particular  ule,  and  at  the  fame  time  buys  them  upon  credit, 
the  matter  is  andwerable  where  duch  goods  come  into  his  own  pod- 
fefiion.  In  cades  of  fire,  the  fervant  is  accountable. 

SERVETISTS,  in  ecclefiaftical  hiftory,  a  fed*  daid  to  be  the  dif- 
ciples  or  followers  of  Michael  Servetus,  the  ringleader  of  the  Anti- 
trinitarians  of  thede  laft  ages.  . 

Having  edcaped  from  prifon  at  Vienna,  he  patted  through  Swit¬ 
zerland,  in  order  to  deek  refuge  in  Italy,  when  Calvin  caufed  him  to 
be  apprehended  at  Geneva,  in  the  year  1553,  and  had  an  accudation 
of  bladphemy  brought  againft  him  before  the  council.  The  ittue  of 
this  accudation  was  fatal  to  Servetus,  who,  adhering  refolutely  to  the 
opinions  he  had  embraced,  was,  by  a  public  fentence  of  the  court, 
declared  an  obftinate  heretic,  and  condemned  to  the  flames. 

It  is  impoflible  to  juttify  the  condudl  of  Calvin  in  the  cade  of  Ser¬ 
vetus,  whofe  death  will  be  an  indelible  reproach  upon  the  charatter 
of  that  great  and  eminent  reformer.  The  only  thing  that  can  be  al¬ 
leged,  not  to  efface,  but  to  diminifli  his  crime  is,  that  it  was  no  eady 
matter  dor  him  to  divert  himdelf  at  once  of  that  pcrdecuting  fpirit, 
which  had  been  do  long  nourifhed  or  ftrengthened  by  the  popiih  reli¬ 
gion  in  which  he  was  educated.  . 

SERVICE,  in  law,  is  a  duty  which  a  tenant,  on  account  of  his 

fee,  owes  to  his  lord. 

There  are  many  divifions  of  fervices:  as,  i.  Into  perfonal,  where 
fomething  is  to  be  done  by  the  tenant  in  peidon,  as  homage  and 
fealty.  2.  Real,  duch  as  wards,  marriages,  &c.  3.  Accidental,  in¬ 

cluding  heriots,  reliefs,  and  the  like.  4.  Intire,  where,  on  the  alie¬ 
nation  of  any  part  of  the  lands  by  a  tenant,  the  fervices  become  mul- 
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uplied.  5.  Frank-fervice,  which  was  performed  by  freemen,  who 
were  not  obliged  to  perform  any  bade  fervicc,  but  only  to  find  a  man 
and  horde  to  attend  the  lord  into  the  army,  or  to  court,  6.  Knight's 
fervicc,  by  which  lands  were  anciently  held  of  the  king,  on  paying 
homage,  fervice  in  war,  &c.  7.  The  rights  and  prerogatives,  which 

within  certain  manors  belong  to  the  lords  thereof  by  the  king’s 
grants,  duch  as  the  power  of  judicature  in  matters  od  property,  and 
in  felonies  and  murders  ;  minting  of  money,  aflize  of  bread,  beer, 
weights  and  meafures,  ailctlrncnts,  &c. 

Service,  choral,  in  church  hirtory,  denotes  that  part  of  religious 
worlhip  which  confifts  in  chanting  and  finging. 

Calvin,  in  his  eftablifhment  of  a  church  at  Geneva,  reduced  the 
whole  of  divine  fervice  to  prayer,  preaching,  and  dinging;  the  latter 
of  which  he  rettrained.  He  excluded  the  offices  of  the  antiphon, 
hymn,  and  motet,  od  the  Romifh  jervice,  with  that  artificial  and  ela¬ 
borate  mufic  to  which  they  were  dung;  and  adopted  only  that  plain 
metrical  plalmody,  which  is  now  in  general  ude  among  the  reformed 
churches,  and  in  the  parochial  churches  of  our  own  country.  For 
this  purpofe  he  made  ufe  of  Marot’s  verfion  of  the  pdalms,  and  em¬ 
ployed  a  mulician  to  fet  them  to  eafy  tunes  only  of  one  part.  In 
1 55 3»  divided  the  Pfalms  into  paufes  or  fmall  portions,  and  ap¬ 

pointed  them  to  be  dung  in  churches. 

Se  r  vi c  E-lree,  forbus,  in  botany,  a  genus  of  the  icofandria  mono- 
gynia  clads,  the  flower  of  which  confifts  of  five  hollow  and  roundifh 
petals ;  and  it’s  fruit  is  a  foft,  globofe,  and  umbilicated  berry,  con¬ 
taining  three  oblong  and  cartilaginous  feeds.  That  ufed  in  medi¬ 
cine  is  the  forbus  aucuparia.  It  refembles  the  pear  and  the  crataegus, 
or  wild  fervice,  in  all  refpedts,  except  that  the  leaves  are  pinnated, 
as  in  the  fraxinus.  The  fruit  is  reftringent  before  it  is  ripe,  and 
reckoned  uferul  in  all  kinds  of  fluxes  ;  but  when  ripe,  it  is  very  agree¬ 
able,  and  not  altogether  fo  binding. 

This  tree  is  cultivated  in  the  nurfery  gardens,  and  fold  as  a  flow¬ 
ering  fhrub  ;  if  they  were  permitted  to  grow,  they  would  rife  to  a 
great  height,  and  have  large  flems.  The  leaves  of  this  tree  make  a 
pretty  variety  w'hen  they  are  mixed  with  others,  during  the  time  of 
their  flowering,  and  alfo  in  autumn.  The  fruit  alfo  makes  an  agree¬ 
able  appearance,  but  the  blackbirds  and  thruihes  are  fo  fond  of  it, 
that  in  thode  places  where  there  is  plenty  of  thede  birds,  the  fruit  will 
not  be  allowed  to  thoroughly  ripen.  However,  as  it  is  a  good  food 
for  thefe  dongfters,  where  perfons  are  defirous  of  drawing  them 
about  their  habitations,  the  planting  a  quantity  of  thede  trees  will 
attract  them.  The  wood  of  the  wild  fervice- tree  is  much  commen¬ 
ded  by  the  wheelwright  for  being  all  heart ;  and  it  is  of  good  tide  for 
hufbaudmen’s  tools,  goads,  &c.  It  is  very  white  and  fmooth,  and 
fo  will  polifh  pretty  well. 

SERVITOR,  in  the  univerfity  of  Oxford,  a  fcholar  or  ftudent, 
who  attends  or  waits  on  another  for  his  maintenance  there. 

SERVITUDE,  the  condition  of  a  fervant,  or  rather  slave. 

SERUM,  whey.  It  aldo  denotes  that  thin,  tranfparent,  daltifh 
liquor,  which  makes  a  confiderable  part  in  the  mads  of  blood.  The 
ferum  contains  a  coagulate  matter,  which  forms  what  is  called  the 
buff  upon  the  blood  after  taking  it  from  a  vein.  It’s  proper  ufe  is 
to  nourifh  the  parts  of  the  body,  and  to  render  the  chyle  £>nd  blood 
more  fluid. 

The  ferum  is  in  reality  the  dame  with  the  lympha,  which  is  car¬ 
ried  by  the  arteries  through  the  feveral  parts  of  the  body  :  whence  it 
returns  partly  to  the  veins,  and  partly  to  the  lymphatic  veflels.  Sweat 
and  urine  are  nothing  but  ferum  drained  of  their  nutritious  parts  by 
repeated  circulations,  and  decreted  from  the  blood  in  the  glands  of  the 
fkin  and  kidneys.  See  the  article  Blood. 

SESAMOIDEA,  from  awra/oin,  and  siooj  (Ossa).  The  fefamoid 
bones  are  the  little  bones  mod  frequently  found  at  the  articulations  of 
the  toes  and  fingers  ;  thofe  two  at  the  firft  joint  of  the  great  toe  ard 
much  larger  than  any  other,  and  allow  the  flexors  to  fend  their  ten¬ 
dons  along  this  joint  fecure  from  compreflion,  and,  befides,  giving 
them  an  angle  at  their  infertion,  the  force  of  the  mufcles  is  aug¬ 
mented.  They  have  their  name  from  their  fuppofed  refemblance  to 
the  feed  of  the  fefamum,  yet  they  are  of  very  differeni  figures,  Sec. 

SESELI-/w</,  in  the  matera  medica,  the  name  of  the  feed  of  z 
plant,  called  alfo  by  foraie  libanctis,  and  growing  three  or  four  feer 
high,  with  leaves  like  fennel,  but  of  a  paler  green.  It  is  a  native  of 
warm  climates.  The  feed  ought  to  be  chofen  moderately  large,  of  a 
longifh  fhape,  heavy,  clean,  and  of  a  greenifh  colour,  frelh,  and  of  a 
grateful  fmell.  It  affords,  by  diftillation,  a  very  large  quantity  of  an 
ettential  oil,  and  is  hot  and  dry.  It  incides,  opens,  and  difculles,  and 
is  cephalic,  neurotic,  pedloral,  and  nephritic.  It  is  good  againft  epi- 
lepfies,  apoplexies,  vertigoes,  and  all  difordersof  the  head  and  nerves. 

SESOUI,  a  Latin  particle,  fignifying  a  whole  and  a  half;  which 
joined  with  altera,  teroca,  quarta,  &c.  is  much  ufed  in  the  Italian  mu- 
lic,  to  exprefs  a  kind  of  ratios  ;  particularly  feveral  fpecics  of  triples. 

Sesqu \-alteral  proportion,  in  geometry  and  arithmetic,  is  when  any 
number  or  quantity  contains  another  once  and  a  halt ;  and  the  num¬ 
ber  fo  contained  in  the  greater,  is  faid  to  be  to  it  in  fublefqui-aiteral 
proportion.  Scfqui-duplicate  proportion,  is  when  of  two  terms  the 
greater  contains  the  lefs  twice,  with  half  another  over.  Sefqui-qua- 
drute,  an  afpeft  or  pofition  of  the  planets,  when  they  are  at  the  dis¬ 
tance  of  four  figns  and  a  half,  or  135  0  from  each  other ;  and  fefqui- 
quintile  is  an  afpeCI  of  the  planets  when  they  are  1800  lrom  each 
other.  Sefqui-tertional  proportion,  is  when  any  number  or  quantity 
contains  another  once  and  one-third. 

SESSION,  denotes  a  fitting  or  aflembly  of  a  council,  Sec. 

Session  .of  parliament,  it’s  meeting,  to  it’s  prorogation,  &c.‘ 

Session,  in  law,  implies  a  fitting  of  juftices  in  court  upon  their 
coin  million  ;  as  the  fjfions  of  oyer  and  terminer,  the  quarter  -Jcffions, 
otherwife  called  the  general  or  open  Jcffions  of  the  peace,  in  oppofi- 
tion  to  what  is  called  a  privy  fejfim,  held  upon  fpecial  occaflons  for 
fpeedier  difpatch  of  juftice.  I  nis  general  feffions  of  the  peace  is  a 
court  of  record  held  before  two  or  more  jultices,  one  being  of  the 

quorum, 
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quorum,  for  the  execution  of  the  authority  granted  them  by  their 
commillion,  and  particular  ftatutes,  whereby  they  are  authorized  to 
bear  and  determine  trefpaffes  againit  the  public  peace,  &c.  and  like- 
wife  divers  offences  by  ftatute.  This  court  of  feffions  is  held  four 
times  a  year  in  every  county. 

Session,  the  court  of,  otherwife  called  the  college  of  jujlice,  is  the 
fupretne  court  in  Scotland  for  all  civil  caufes.  It  conlilts  of  one  con- 
ftant  prefident,  who  has  an  annual  falary  of  1300/.  and  fourteen  other 
judges  at  700/.  per  annum,  each,  who  are  lords  by  their  office,  which 
they  hold  by  patent  quamdiu  fe  bene  gefferint.  The  lord  high  chan¬ 
cellor  prefides  here  when  prefent.  The  king  names  feveral  other  ex¬ 
traordinary  lords,  who  fit,  but  are  not  obliged  to  attendance,  becaufe 
they  have  no  falaries;  but  they  may  vote  among  the  reft.  The  court 
fits  from  the  firft  of  November,  old  ffyle,  to  the  lalt  of  February,  and 
from  the  firft  of  June  to  the  lalt  of  July,  all  inclufive ;  which  holds  of 
all  the  inferior  courts  in  Scotland. 


SESTERCE,  a  ftlver  coin  in  ufe  among  the  Romans,  being  fome- 
thing  more  than  feven  farthings  fterling.  The fejlerce  was  the  fourth 
part  of  the  denarius,  and  originally  contained  two  affcs  and  a  half. 

SET,  or  Sets,  a  term  ufed  by  farmers  and  gardeners,  to  exprefs 
the  young  plants  of  the  white-thorn  and  other  ffirubs,  with  which  they 
ufe  to  raife  their  quick  or  quickfet  hedges. 

Set -off,  in  law,  is  an  adt,  whereby  the  defendant  acknowleges  the 
juftice  of  the  plaintiff’s  demand  on  the  one  hand;  but,  on  the  other, 
fets  up  a  demand  of  his  own,  to  counterbalance  that  of  the  plaintiff, 
either  in  the  whole,  or  in  part :  as,  if  the  plaintiff  fues  for  ten  pounds 
due  on  a  note  of  hand,  the  defendant  may  [et-off  nine  pounds  due  to 
himfelf  for  merchandize  fold  to  the  plaintiff,  and,  in  cafe  he  pleads 
fuch  fet-off,  muft  pay  the  remaining  balance  into  court. 

SETON,  in  furgery,  a  few  horfe-hairs,  fmall  threads,  or  large 
packthread,  drawn  through  thefkin,  chiefly  the  neck,  by  means  of 
a  large  needle  or  probe,  with  a  view  to  reftore  or  preferve  health. 
Setons  are  very  ufeful  in  the  hydrocephalus,  catarrhs,  inflammations, 
and  other  diforders,  particularly  thofe  of  the  eyes,  as  a  gutta  ferena, 
cataract,  and  incipient  fuffufion ;  to  thofe  we  may  add  intenfe  head- 
achs  with  ffiipidity,  drowfinefs,  epilepfies,  and  even  an  apoplexy. 

SETTER,  among  farmers.  To  fetter  is  to  cut  the  dewlap  of  an 
ox  or  cow,  and  into  the  wound  to  put  the  root  of  the  helleborafter, 
whereby  an  iffiie  is  made  for  ill  humours  to  vent  themfelves. 

SETTING,  in  navigation,  the  ad  of  marking  the  bearings  of  any 
diftant  objed  by  the  compafs.  Setting,  in  aftronomy,  implies  the 
finking  of  a  heavenly  body  below  the  horizon. 

Setting,  among  fportfmen,  implies  a  method  of  taking  par-- 
tridges  by  means  of  a  dog  properly  trained  for  that  purpofe. 

The  fetting-fog  generally  ufed  is  a  long  land-fpaniel,  taught  by 
nature  to  hunt  partridges  more  than  any  other  game,  and  in  his  un¬ 
taught  (late  running  over  the  fields  in  fearch  of  them;  but  being 
taught,  the  creature  is  under  fuch  excellent  command,  that  he  will, 
in  the  midft  of  his  higheft  career,  attend  the  lead  hem  from  his  matter, 
and  ftand  ftill  to  look  in  his  face  and  to  take  his  orders  by  the  flighted 
fignals;  and  when  he  is  fo  near  his  game  that  it  is  almoft  in  his  mouth, 
he  will  ftand  ftock-ftill,  or  lie  down  on  his  belly,  till  his  matter  ar¬ 
rives,  and  he  receives  his  diredions. 

SET  TLEMEN  T,  aft  of,  is  the  ftatute  whereby  the  crown  was 
limited  to  his  prefent  majefty’s  illuftrious  houfe. 

SEVERALTY,  ejlates  in He  that  holds  lands  or  tenements  in 
feyeral/y,  or  is  foie  tenant  of  them,  is  he  who  holds  them  in  his  own 
right  only,  without  any  other  perfon  being  conneded  with  him  in 
point  of  intereft,  during  his  eftate  therein. 

SEVERANCE,  in  law,  the  Jingling  or  fevering  two  or  more  that 
join,  or  are  joined,  in  the  fame  writ,  or  adion.  As  if  two  join  in  a 
writ,  de  libertate  probanda,  and  the  one  be  afterwards  nonfuited;  here 
feverance  is  permitted,  fo  as,  notwithftanding  the  nonfuit  of  the  one, 
the  other  may  feverally  proceed. 

SEV1L,  in  the  manege.  The  fevil  of  the  branches  of  a  bridle  is 
a  nail  turned  round  like  a  ring,  with  a  large  head,  made  faft  in  the 
lower  part  of  the  branch,  called  gargouille.  See  Banquet. 

SEW,  in  the  fea  language.  When  a  fhip  at  low  water  comes  to 
lie  on  the  ground,  and  to  lie  dry,  they  fay  ffie  is feuied;  and  if  fhe  be 
not  quite  left  dry,  they  fay  (he  Jews  to  fuch  a  part. 

SEWEL,  among  fportfmen,  denotes  a  thing  that  is  fet  or  hung 
up,  to  keep  a  deer  out  of  any  place.  0 

SEWER,  (formed  from  the  French  efeuyer,  ef quire,  gentleman,  or 
uj  er ,)  in  the  houfhold,  an  officer  who  comes  in  before  the  meat  of  a 
king,  or  nobleman,  to  place  and  range  it  on  the  table.  Of  thefe  of¬ 
ficers  there  are  four  in  the  king’s  houfhold,  and  eight,  called  feivers  of 
the  great  chamber.  7 

Sewers,  in  building,  are  fhores,  conduits,  or  conveyances,  for  the 
fuillage  and  filth  of  a  houfe. 

SEX,  that  property  by  which  any  fpecies  is  diftinguifhed  into  male 
and  female.  The  law  of  Mofes  forbids  difguifing  the  fex. 

exes  of  flowers, .thofe  parts  of  flowers  which  perform  the  fame 
offices  in  the  vegetable  world,  that  the  fimilar  parts  of  animal  bodies 
perform  in  that  department  of  nature. 

Almoft  all  plants  have  either  hermaphrodite  flowers,  or  male  and 
female  flowers,  growing  from  the  fame  root,  or  male  and  female 
flowers  from  different  roots:  but  there  are  a  few  of  another  clafs, 
which  from  the  fame  root  furmfh  either  male  and  hermaphrodite  flow! 
ers,  or  female  and  hermaphrodite  flowers.  Of  this  kind  are  the  mul- 
berry-tree,  the  mura  or  plantain-tree,  white  hellebore,  pellitory,  arrach, 
the  aft  tree,  and  a  few  others.  But  of  this  clafs  the  empetrum  ^ 

fomTDbHmfS  ^athilSflhe  mofl  extraordinary ;  as  of  this  are  found 
lome  plants  with  male  flowers  only,  others  with  both  male  and  female 
flowers  feparateH  and  ftiI|  others  ^ith  hermaphrodite  flowers 

bEXAGESIMA,  the  fecond  Sunday  before  Lent,  or  the  next  to 

^SEXTAm  C°r  CaHcd  au  bem§  about  the  6oth  day  before  Eafter- 
1 ANS,  f extant,  the  fixth  part  of  certain  things. 


Sextans,  th e /extant,  in  aftronomy,  a  conftellationof  the fouthem 

hemuphere,  made  by  Hevehus  out  of  unformed  ftars.  In  Hevelius’s 
cata"4^’eit  contains  1 1,  but  in  the  Britannic  catalogue  41  ftars. 

SEX  TILE, /zr/iVL,  the  pofition  or  afpedt  of  two  planets,  when  at 
fixty  degrees  diftance ;  or  at  the  diftance  of  two  figns  from  one  another. 
It  is  marked  thus  (>j<).  See  the  article  Aspect. 

SEX  EON,  a  church-officer,  whofe  bulinefs  is  to  take  care  of  the 
veflels,  veftments,  &c.  belonging  to  the  church,  and  to  attend  the 
minuter,  churchwardens,  &c.  at  church.  He  is  ufually  chofen  by 
the  parlon  only.  ■  J  ,  2 

tKL fyflem,  in  botany,  denotes  that  fyftem,  which  is  founded 
difcovery,  that  there  is  in  vegetables,  as  well  as  in  animals,  a 
dilunction  of the  fexes ;  or  that  plants  propagate  themfelves  by  means 
ot  male  and  female  organs,  either  growing  upon  the  fame  tree^or 
upon  different  trees  of  the  fame  fpecies. 

,  i?HA,CJSr a  liber7  of  winter  pafturage.  In  the  counties  of  Nor¬ 
folk  and  Suffolk  the  lord  of  the  manor  has  /hack;  that  is,  a  liberty  of 
eet  ing  his  ttieep  at  pleafure  in  his  tenant’s  lands,  during  the  winter 
months.,  In  Norfolk,  /hack  alfo  extends  to  the  common  for  hogs,  in 

2  A§r?UndS’  fr0m  the  end  of  harveft  tiH  ^ed-time. 

SHACKLES,  aboard  a  fhip,  are  thofe  oblong  iron  rings,  bigger 

at  one  end  than  at  the  other,  with  which  the  ports  are  fhut  faft,  by 
thrufting  the  wooden  bar  of  the  port  through  them.  There  is  alfo  a 
fort  J hackles  to  lift  the  hatches  up  with,  of  a  like  figure,  but  fmaller. 
1  hey  are  fattened  at  the  corners  of  the  hatches. 

u-i:  P*  a[aufa>  *n  ichthyology,  a  fpecies  of  clupea,  with  the  upper 
jaw  bifid  at  the  extremity,  and  fpotted  with  black  ;  it  greatly  refem- 
bles  the  common  herring,  and  is,  on  that  account,  fometimes  called 
the  mother  of  herrings ;  all  the  fins  are  whitifh,  except  that  on  the 
back ;  the  tail  is  very  much  forked. 

SHADOW,  in  geography.  The  inhabitants  of  the  globe  are  di¬ 
vided,  with  refpedtto  their Jhadows,  into  ascii,  amphiscii,  hete- 
ROSCli,  and  periscii.  ’ 

Shadow,  in  painting,  an  imitation  of  a  real  Jhadow,  effeded  by 
gradually  heightening  and  darkening  the  colours  of  fuch  figures  as, 
by  their  difpolmons,  cannot  receive  any  dire#  rays  from  the  luminary 
that  is  fuppofed  to  enlighten  the  piece.  The  management  of  the 
arid  lights  makes  what  the  painters  call  clarq-obscuro. 

SHAGREEN,  or  Chagreen,  a  kind  of  grained  leather  imported 
rom  Conftantinople,  and  the  coaft  of  Barbary,  where  it  is  faid  to  be 
prepared  from  the  fkin  of  the  hound  fifh,  and  is  much  ufed  in  covering 
cafes  for  inftruments,  &c.  The  brown  fort  from  Conftantinople  is 
the  beft,  the  white  is  the  worft.  It  is  thus  prepared :  The  fkin,  being 
juft  flayed  off,  is  ftretched  out,  covered  over  with  muftard-feed,  and 
the  feed  bruifed  on  it;  after  expofing  to  the  weather  for  fome  days,  it 
may  then  be  tanned.  1 

SHAKER  pigeon.  There  are  reckoned  two  forts,  the  broad¬ 
tailed  and  the  narrow-tailed.  The  firft,  which  is  the  fineft,  and  moft 
valued,  has  a  beautiful  long  thin  neck,  bending  like  that  of  a  fwan 

and  leaning  towards  the  back;  but  the  fecond  fort  feems  only  to  be  a 
mixed  breed.  1 

SHALLOP,  a  fmall  light  veffel,  or  Jloop,  with  only  a  fmall  main- 

nifion  and  fore-maft,  and  lug-fails,  to  hale  up,  and  let  down,  on  oc- 

SHAMBLES,  in  mining,  a  term  ufed  to  exprefs  a  fort  of  niches, 
or  landing-places,  left  at  certain  dittances  in  the  adits  of  mines. 

I  he  method  of  digging  the  tin  mines  in  Devonfhire,  and  fome 
parts  of  Cornwall,  is  this:  they  fink  their  way  in  fuch  a  breadth,  as 
is  fufficient  for  them  to  ftand  and  work,  and  at  every  fathom  they 
eave  a  fquare  place  vacant,  to  which  the  ore  is  to  be  thrown  up  with 
lhovels,  as  it  is  dug.  I  his  they  do  from  call  to  caft ;  that  is,  as  far  as 

3  ^^ACA^C/r°^Ver“e^tly  throw  UP  the  ore  with  his  f hovel. 

SHAMMY,  or  Chamois  leather ,  a  kind  of  ieather  dreffed  either 

in  oil  or  tanned,  and  greatly  efteemed  for  it’s  foftnefs,  pliancy,  and 
being  capable  of  bearing  foap  without  injury. 

.  1  lie  true/W/y  is  made  from  the  fkin  of  the  chamois  goat,  but 
fl-insUnter  eUCd  WUh  tbat  °*  tbe  common  Soat*  kid,  and  even  fheep 

The  manner  of  preparing  it  is  as  follows:  The  fkins  being 
walhed,  drained,  and  fmeared  over  with  quick-lime  on  the  flefliy  fide, 
are  folded  in  two,  length-wife,  the  wool  outwards,  and  laid  on  heaps, 
and  fo  left  to  ferment  eight  days:  or,  if  they  had  been  left  to  dry  af- 
ter  flaying,  fifteen  days.  Then  they  are  waflied  out,  drained,  and 
halt  dried  ;  laid  on  a  wooden  leg,  or  horfe,  the  wool  ftripped  off  with 
a  round  ftaff  for  that  purpofe,  and  laid  in  a  weak  pit,  the  lime  whereof 
had  been  ufed  before,  and  had  loft  the  greateft  part  of  it’s  force. 
After  twenty-four  hours  they  are  taken  out,  and  left  to  drain  twenty- 
four  more;  then  put  in  another  ftronger  pit.  This  done,  they  are 
taken  out,  drained,  and  put  in  again,  by  turns;  which  begins  to  dif- 
pofe  them  to  take  oil:  and  this  pradtice  they  continue  for  fix  weeks 
miummer,  or  three  months  in  winter;  at  the  end  whereof  they  are 
wafhed  out,  aid  on  the  wooden  leg,  and  the  furface  of  the  fkin  on  the 
wool-fide  peeled  oft;  to  render  them  the  fofter:  then,  made  into  par¬ 
cels,  iteeped  a  night  in  the  river,  in  winter  more;  ftretched,  fix  or 
leven  over  one  another,  on  the  wooden  leg;  and  the  knife  patted 
rongly  on  the  flefh  fide,  to  take  off  any  thing  fuperfluous,  and  render 
the  flan  finooth.  Then  they  are  ftretched,  as  before,  in  the  river, 
and  the  lame  operation  repeated  on  the  wool-fide;  then  thrown  into 
a  tub  of  water  with  bran  in  it,  which  is  brewed  among  the  fkins  till 
t  le  greateft  part  flick  to  them  ;  and  then  feparated  into  diftindf  tubs, 
till  they  fwcll,  and  rife  of  themfelves  above  the  water.  By  this 
means,  the  remains  of  the  lines  are  cleared  out:  they  are  then  wrung 
out,  hung  up  to  dry  on  ropes  and  fent  to  the  mill,  with  the  quantity 
of  oil  necellary  to  fcour  them :  the  beft  oil  is  that  of  ftock-fifh. 
Here,  they  are  firft  thrown  in  bundles  into  the  river  for  twelve  hours, 
then  laid  in  the  mill-irough  and  fulled  without  oil  till  they  be  well 
foftened;  then  oiled  with  ttie  hand,  one  by  one,  and  thus  formed  into 
parcels  of  four  fkins  each,  which  are  milled  and  dried  on  cords  a  fe- 
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Cond  time,  then  a  third:  then  oiled  again  and  dried.  This  procefs 
is  repeated  as  often  as  neceflitv  requires  :  when  done,  if  there  be  any 
moifture  remaining,  they  are  dried  in  a  ftove,  and  made  up  into  par¬ 
cels  wrapped  up  in  wool:  after  fome  time  they  are  opened  to  the  air, 
but  wrapped  up  again  as  before,  till  fuch  time  as  the  oil  feerns  to 
have  loll  all  it’s  force,  which  it  ordinarily  does  in  twenty  four-hours. 
The  fkins  are  then  returned  from  the  mill  to  the  chamoifer,  to  be 
fcoured  ;  which  is  done  by  putting  them  in  a  lixivium  of  wood-afhes, 
working  and  beatingthem  in  it  with  poles, and  leaving  them  to  Iteep 
till  the  lye  have  had  it’s  effeff ;  then  they  are  wrung  out,  Iteeped  in 
another  lixivium,  wrung  again,  and  this  repeated  till  all  the  greafe 
and  oil  be  purged  out.  W hen  this  is  done,  they  are  half  dried,  and 
palled  over  a  fharp-edged  iron  inflrument,  placed  perpendicular  in 
a  block,  which  opens,  foftens,  and  makes  them  gentle:  lafily,  they 
are  thoroughly  dried,  and  palled  over  the  fame  inflrument  again, 
which  finiffies  the  preparation,  and  leaves  them  in  form  of J hammy . 

Kid  and  goatlkins  are  lhamoifed  in  the  lame  manner  as  thofe  of 
flieep;  excepting  that  the  hair  is  taken  off',  without  the  ufe  of  any 
lime;  and  that,  when  brought  from  the  mill,  they  undergo  a  parti¬ 
cular  preparation,  called  ramalling;  the  moll  delicate  and  difficult 
of  all  the  others.  It  confilts  in  this,  that  as  foon  as  brought  trom  the 
mill,  they  are  Iteeped  in  a  proper  lixivium  ;  taken  out,  llietched  on 
a  round  wooden  leg,  and  the  hair  (craped  off  with  the  knife  ;  this 
inakes  them  fmooth,  and  in  working  calls  a  fine  nap.  The  diffi¬ 
culty  vvhollv  lies  in  theferaping  them  evenly. 

SHANKER,  in  medicine,  a  malignant  ulcer,  ufually  occafioncd 
bv  the  venereal  difeafe.  Cuckburn  lays,  any  /banker  may  be  cured 
with  an  ointment  compounded  of  quicktilver  and  turpentine,  With¬ 
out  any  further  trouble,  and  Heifler  recommends  the  fame  method 
of  practice.  See  the  article  Chancre. 

SHANSCRIT,  the  original  language  of  the  Hindoos,  or  Gen- 
toos,  in  which  their  Shaftah  is  written,  &c.  This  language  is  very 
copious  and  nervous;  but  the  liyle  of  ihe  beft  authors  wonderfully 
concife. 

SHARE  of  a  plough,  that  part  which  cuts  the  ground,  the  extre¬ 
mity  forward  being  covered  with  a  fharp-pointed  iron  called  the 
point  of  the  Jhare  ;  and  the  end  of  the  wood  behind,  the  tail  of  the 
Jhare. 

The  length  of  the  whole  Jhare,  from  point  to  tail,  ffiould  be  three 
feet  nine  inches  :  at  the  top  of  the  iron  it  has  an  upright  piece,  cal¬ 
led  the  fin,  and  near  the  iron,  at  the  other  end,  there  is  an  oblong 
fquared  hollow,  called  the  Jacket ;  the  ufe  of  which  is  to  receive  the 
bottom  of  the  ffieat.  Near  the  tail  is  a  rbin  plate  of  iron,  well  ri- 
vetted  to  fhe  wood;  by  means  of  this  plate  the  tail  of  the  jhnre  is 
held  firmly  to  the  hinder  ffieat  of  the  plough  by  a  fmall  iron  pin, 
with  a  ferew  at  the  end,  and  a  nut  {crewed  on  it,  on  the  inner  or 
right  fide  of  the  ffieat. 

The  point  of  the  Jhare  is  that  part  in  which  it  does  not  run  up  in¬ 
to  the  fin  :  this  point  is  generally  made  of  three  inches  and  a  half  in  j 
length,  and  ffiould  be  flat  underneath,  and  round  at  the  top,  and  the  !  j 
lower  part  of  it  muff  be  of  hard  ffeel.  The  edge  of  the  tin  ffiould  j:  ’ 
alfo  be  well  fteeled,  and  ffiould  make  an  acute  angle  with  the  Jhire. 

The  focket  is  a  fort  of  mortife  ;  it  ffiould  be  a  foot  long,  and 
about  two  inches  deep :  the  fore  end  of  it  muft  not  be  perpendicular, 
but  oblique,  conformable  to  the  end  of  the  ffieat  .which  enters  into 
it.  The  upper  edge  of  the  fore  part  mull  be  always  made  to  bear 
againft  the  ffieat ;  but  if  this  end  of  the  focket  ffiould  not  be  quite 
fo  oblique  as  the  ffieat,  it  may  be  helped,  by  paring  off  a  fmall  part 
of  the  wood  at  the  point. 

SHARK,  in  ichthyology,  a  fpecies  of fqualus,  diftinguiffied  by 
their  different  colours,  blue  and  white. 

The  blue  shark,  with  a  triangular  dent  or  furrow  on  the  back, 
and  no  foramin  about  the  eyes,  is  a  moll  terrible  ftffi  of  prey ;  grow¬ 
ing  to  fix,  feven,  or  eight  feet  in  length,  and  confiderably  thick  in 
proportion;  the  mouth  is  large,  and  furniffied  with  large  broad  teeth, 
fome  of  them  ferrated  at  the  edges. 

./Elian  informs  us,  that  this  fiffi  will  permit  the  fmall  brood,  when 
in  danger,  to  fwim  down  it’s  throat,  and  take  lhelter  in  it’s  belly  ; 
and  the  faff  has  been  confirmed  by  Rondeletius.  Mr.  Pennant  ap- 
rehends,  that  this  care  of  their  young  is  not  peculiar  to  this  fpecies, 
ut  common  to  the  whole  genus  of  fhark.  See  Plate  6 1,  fig.  48. 

The  white  Jhark ,  lamia,  or  cams  carcharias,  is  a  very  dreadful  and 
voracious  fiffi,  the  largeft  of  all  the  /harks.  They  have  been  feen  of 
four  thoufand  weight,  with  throats  capable  of  fwallowing  a  lufiy 
man  whole ;  nay,  men  have  been  found  whole  in  them  when  opened. 
Some  have,  for  this  reafon,  imagined  this,  and  not  the  whale,  to 
have  been  the  fiffi  in  whofe  belly  the  prophet  Jonah  lay.  Swim¬ 
mers  very  often  perifh  by  them  ;  fometimes  loling  an  arm  or  leg, 
and  fometimes  being  bit  quite  afunder,  and  ferving  only  for  two 
morfels  for  this  ravenous  animal.  It’s  teeth  are  very  ffiarp  and  ter¬ 
rible  ;  they  are  difpofed  in  fix  rows,  and  are  all  triangular,  and 
notched  like  a  faw  on  their  edges  ;  thefe  are,  in  the  whole,  a  hun¬ 
dred  and  forty -four  in  number,  and  are  placed  in  various  direffions; 
their  number  is  not  exaff  ly  determinate  ;  thefe  teeth,  when  the  fiffi 
is  in  a  ftate  of  repofe,  lie  quite  flat  in  the  mouth,  but  when  he  feizes 
his  prey,  he  has  power  of  ereffing  them,  by  the  help  of  a  fet  of 
mufclcs  that  join  them  to  the  jaw  ;  the  mouth  is  placed  far  beneath ; 
on  which  account  thefe  fifhes,  as  well  as  the  reft  of  the  kind,  are 
faid  to  be  obliged  to  turn  on  their  backs  to  feize  their  prey  ;  which 
is  an  obfervation  as  ancient  as  the  days  of  Pliny  ;  it’s  back  is  ffiort 
and  broad,  in  comparifon  of  the  other  fiffi  of  this  kind,  and  it’s 
tail,  which  is  of  a  femilunar  form,  compofed  of  two  fins  of  a  cubit 
in  length  each.  See  Plate  $%,fig-  3*  . 

The  bajking  shark  inhabits  the  northern  feas;  their  length  is 
from  three  to  twelve  yards,  or  upwards,  and  their  form  llcnder.  A 
large  fiffi  will  yield  eight  barrels  of  oil.  Thefe  fifties  are  viviparous, 
a  young  one,  a  foot  in  length,  having  been  found  in  the  belly  of  one 
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of  them.  They  will  employ  the  fiffiers  for  12,  and  fomeiimes  24 
hours,  before  they  arc  fubdued. 

The  hammer-headed  SHARK,  fqualus  zygeena.  This  fiffi  differs 
from  all  others  in  the  remarkable  figure  of  it’s  head,  which  is  not 
placed,  as  in  all  other  fifties,  longitudinally,  or  in  a  line  with  the 
body,  but  is  fet  on  tranfverfely,  as  the  head  of  a  hammer  or  mal.let 
upon  the  handle.  The  back  is  affi-coloured,  and  the  belly  white. 
It  is  armed  with  four  rows  of  extremely  ffiarp,  ftrong,fl.!t,  andfer- 
rated  teeth.  Sec  Plate  61,  fig.  49. 

SH  ARPING  corn,  a  cultomary  gift  of  corn,  faid  to  be  half  a 
hufhel,  for  a  plough  land,  which  the  farmers  in  fome  parts  of  Eng¬ 
land  pay  to  their  fmith,  every  Chriftmas,  for  ffiarpening  their 
plough- irons,  harrow-tines,  &c. 

SHASTAPI,  or  Shaster,  the  name  of  a  facred  book,  in  high 
effimation  among  the  idolaters  of  Hindoftan,  containing  all  the  dog¬ 
mas  of  the  religion  of  the  Banians,  and  ferving  as  a  commentary 
on  the  Viedam.  It  confifts  of  three  traffs  :  1.  Their  moral  law  J 
2.  The  ceremonial  ;  and,  3.  The  peculiar  obfervances  for  each, 
tribe  of  I ndians. 

SHEAR-wfl/rr,  in  ornithology,  a  bird  about  15  inches  long,  and 
32  broad  ;  the  bill  is  an  inch  and  three-quarters  long  ;  the  whole 
body  is  of  a  footy  blacknefs.  Thefe  birds  are  found  in  the  Calf  of 
Man,  whither  they  refort  in  February;  taking  polfeflion  of  the  rab¬ 
bet-burrows,  and  then  difappearing  till  April. 

SHEARING.  The  beft  time  forfhearing  of  flieep  is  about  the 
middle,  or  the  latter  end  of  June,  becaufe  it  is  good  for  them  to 
fweat  in  the  wool  before  it  is  cut.  They  muft  be  very  well  wafhed 
before  the  fi waring,  for  this  is  a  great  addition  to  the  price  of  the 
wool :  after  the  walhing,  let  them  go  three  or  four  days  in  a  clean 
dry  ground.  When  they  are  cut,  the  {hearer  muft  be  very  careful 
not  to  wound  their  fkins,  becaufe  this  gives  occafion  to  the  flies  to 
teaze  the  poor  creature  in  a  terrible  manner.  Some  fnear  their  lambs, 
the  firft  year  efpecially,  behind  ;  but  before  the  doing  of  this  they 
ought  to  be  carefully  tagged,  as  it  is  called  ;  that  is,  their  tails  and 
thighs  behind  ffiould  he  well  cleared  of  wool,  that  the  dung  may  not 
hang  there,  which  would  elfe  make  them  fore,  and  fubjeft  them  to 
the  flies,  which  would  blow  them,  and  make  them  full  ot  maggots. 

In  Gloucefterfhire  they  houfe  their  lheep  every  night,  and  litter 
them  with  clean  draw.  Their  dung  makes  this  a  very  good  ma¬ 
nure  for  the  land,  and  the  wool  or  the  fheep  is  rendered  fo  much 
finer  by  it,  that  the  farmers  have  a  double  advantage  from  the 
praffice.  In  Middlelex,  and  about  London,  they  have  W ay-hill 
iheep  :  thefe  come  from  Hampfhire,  Wiltffiire,  &c.  and  lamb  very 
early,  before  Chriitmas. 

SHEAT  of  a  plough,  a  part  of  a  plough,  paffing  through  the  beam, 
and  tai'tened  to  the  ftiare. 

Sheat,  in  a  (hip.  If  the  main-fail -/heats  are  haled  aft,  it  is  in 
order  to  make  a  ffiip  keep  by  a  wind,  but  when  the  for e-Jheats  are 
haled  aft,  it  is  that  the  ffiip  may  fall  off  from  the  wind  ;  and  if  ffie 
will  not  do  it  readilv,  then  they  hale  the  fore-fail,  by  the Jheat ,  flat 
in,  as  near  the  ffiip’s  fides.as  they  can  ;  and  this  they  call  flatting 
in  the  fore-fail. 

Sheat -fijh,filurus,  a  very  large  fiffi  ;  of  which  fome  have  been 
taken  of  an  hundred  weight,  and  16  feet  long.  It’s  fleih  is  much 
efteemed,  and  is  dreffed  for  the  eel.  It  is  a  very  voracious  fi(h,  and 
caught  in  the  Viftula,  &c. 

SHEATHING  of  a  /hip,  is  beft  done  with  milled  lead,  which  is 
much  fmoother,  and  confequently  better  for  keeping  out  the  worms, 
and  for  failing,  and  is  alfo  a  cheaper  and  more  durable  way  than 
the  old  one  by  tar  and  hair. 

SHECHINAH,in  the  Jewiffi  hiftory,  the  name  of  that  miracu¬ 
lous  light,  or  vifible  glory,  which  was  a  fvmbol  of  the  fpecial  pre¬ 
fence  of  the  Deity.  This  fhechinah,  after  it  had  conduff  ed  the  If- 
raelites  through  the  wildernefs,  had  it’s  more  ftated  rdidencein  the 
tabernacle  and  the  temple.  See  Ark  of  the  covenant. 

SHEEP,  avis,  in  zoology,  a  well  known  fpecies  of  cattle,  and 
which  are  kept  at  the  lealt  expence  ot  any  to  the  farmer.  They 
will  thrive  upon  almoft  any  ground,  and  fpr  that  reafon  are  prefer¬ 
red  by  many  before  the  larger  cattle. 

The  belt  fort  of Jheep  for  fine  wool  are  thofe  bred  in  Herefordffiire 
and  Worcefterffiire,  but  they  are  fmall  and  black-faced,  and  bear 
but  a  fmall  quantity. 

Warwick,  Leicefterffiire,  Buckingham,  and  Northamptonfhire, 
breed  a  large-boned  fheep,  of  the  belt  ffiape,  and  deepelt  wool  we 
have  got.  The  marffies  ot  Lincolnftiire  breed  a  very  large  kind  of 
fheep,  but  their  wool  is  not  good,  unlefs  the1  breed  be  mended  by 
bringing  in  Jheep  of  other  counties  among  them,  which  is  a  l'cheme 
of  late  very  profitably  followed  there. 

The  northern  counties  in  general  breed  foeep  with  long,  but  hairy 
wool :  and  Wales  breeds  a  fmall  hardy  kind  of  fheep,  which  has  the 
beft  tafted  fleffi,  but  the  worft  wool  of  all. 

The  farmer  ffiould  always  buy  his  fheep  from  a  worfe  land  than  his 
own,  and  they  ffiould  be  big  boned,  and  have  a  long  greafy  wool, 
curling  clofe  and  well.  Thefe  Jheep  always  breed  the  fineft  wool,  and 
alfo  are  the  molt  approved  of  by  the  butcher  for  lale  in  the  market. 

For  the  choice  of  fheep  to  breed,  the  ram  muft  be  young,  and  his 
{kin  of  the  fame  colour  with  his  wool,  for  the  lambs  will  be  of  the 
fame  colour  with  his  fkin.  He  ffiould  have  a  large  long  body,  a 
broad  forehead,  round,  and  well  rifing,  large  eyes,  and  ltrait  and 
ffiort  noftrils.  The  polled  fheep ,  that  is,  thofe  which  have  no  horns, 
are  found  to  be  the  beft  breeders.  The  ewe  fliould  have  a  broad 
back,  a  large  bending  neck,  fmall,  but  ffiort ;  clean  and  nimble  legs, 
and  a  thick  deep  wool  covering  her  all  over.  I  oknow  whether  they 
be  found  or  not,  the  farmer  ffiould  examine  the  wool  that  none  of  it 
be  wanting,  and  fee  that  the  gums  be  red,  the  teeth  white  and  even, 
and  the  brifket  fkin  red,  the  wool  firm,  the  breath  fweet,  and  the 
feet  not  hot.  Two  years  old  is  the  beft  time  for  beginning  to 
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breed,  and  their  firff  lambs  fhould  not  be  kept  too  long,  to  weaken 
them  bv  fuckling,  but  be  fold  as  foon  as  conveniently  may  be. 
They  will  breed  advantageoully,  till  they  are  feven  years  old. 

The  farmers  have  a  method  of  knowing  the  age  of  a  Jheep,  as  a 
horfe’s  is  known,  by  the  mouth.  When  a  Jheep  is  one  lhear,  as  they 
eRprefsIt,  it  has  two  broad  teeth  betbre  ;  when  it  is  two  (hear,  it 
will  have  four ;  when  three,  fix;  when  four,  eight ;  after  this  their 
mouths  begin  to  break,  The  difference  of  land  makes  a  very  great 
difference  in  the  Jheep. 

The  fat  paftures  breed  ftrait  tall  Jheep ,  and  the  barren  hills  and 
downs  breed  fquare  fhort  ones  ;  woods  and  mountains  breed  tall  and 
flender  Jheep,  but  the  belt  of  all  are  thofe  bred  upon  new  ploughed 
land,  and  dry  grounds.  On  the  contrary,  all  wet  and  moiff  lands 
are  bad  for Jheep,  efpecially  fuch  as  are  fubjeft  to  be  overflowed,  and 
to  have  fand  and  dirt  left  on  them.  The  fait  marfhes  are,  however, 
an  exception  to  this  general  rule,  for  their  faltnefs  makes  amends 
for  their  moifture  ;  any  thing  of  fait,  by  reafon  of  it’s  drying  qua¬ 
lity,  being  of  great  advantage  to  Jheep. 

As  to  the  time  of  putting  the  rams  to  the  ewes,  the  farmer  muff 
confider  at  what  time  of  the  fpring  hisgrafs  will  be  fit  to  maintain 
them  and  their  lambs,  and  whether  he  has  turneps  to  do  it  till  the 
grafs  comes  ;  for  very  often  both  the  ewes  and  lambs  are  deffroyed 
by  the  want  of  food  ;  or,  if  this  does  not  happen,  if  the  lambs  are 
only  ffunted  in  their  growth  by  if,  it  is  an  accident  that  they  never 
recover.  The  ewe  goes  twenty  weeks  with  lamb,  and  according  to 
this  it  is  eafy  to  calculate  the  proper  time.  The  left  time  for  them 
to  yean  is  in  April,  unlefs  the  owner  has  very  forward  grafs,  or  tur¬ 
neps,  or  the  Jheep  are  field  Jheep,  where  you  have  not  inclofures  to 
keep  them  in,  then  it  may  be  proper  they  fhould  yean  in  January, 
that  the  lambs  may  be  ftrong  by  May-day',  and  be  able  to  follow  the 
dam  over  the  fallows,  and  water  furrows  ;  but  then  the  lambs  that 
come  fo  early,  muff  have  a  great  deal  of  care  taken  of  them,  and  fo 
indeed  fhould  all  other  lambs  at  their  firit  falling,  elfe,  while  they 
are  weak,  the  crows  and  magpies  will  peck  their  eyes  out. 

W hen  Jheep  are  turned  into  fields  of  wheat  or  rye  to  feed,  it  muff 
not  be  too  rank  fir  If ,  for,  if  it  be,  it  generally  throw's  them  into 
fcowerings.  Ewes  that  are  big  fhould  be  kept  but  bare,  for  it  is  very 
dangerous  to  them  to  be  fat  at  the  time  of  their  bringing  forth  their 
young.  They  may  be  well  fed  indeed,  like  cows,  a  fortnight  be¬ 
forehand,  to  put  them  in  heart. 

The  feeding  Jheep  with  turneps  is  one  great  advantage  to  the  far¬ 
mers,  from  the  crops  they  raife  of  them :  they  foon  fatten  upon 
them,  but  there  is  feme  difficulty  in  getting  them  to  feed  on  them  ; 
the  old  ones  always  refufe  them  at  firff,  and  will  fometimes  faff 
three  or  four  days,  tillalmoft  famifhed  ;  but  the  young  ones  fall  to 
at  once. 

I  he  common  way,  in  fome  places,  of  turning's  flock  of  Jheep  at 
large  into  a  field  of  turneps,  is  very  difadvantageous,  for  they  will 
thus  deftroyas  many  in  a  fortnight,  as  would  have  kept  them  a  w'holc 
winter.  1  here  are  three  other  ways  of  feeding  them  on  this  food, 
all  of  which  have  their  feveral  advantages. 

1  he  firff  way  is,  to  divide  the  land  by  hurdles,  and  allow  the  Jheep 
to  come  upon  fuch  a  portion  only  at  a  time,  as  they  can  eat  in  one 
day,  and  fo  advance  the  hurdles  farther  into  the  ground  daily,  till 
all  be  eaten.  I  his  is  infinitely  better  than  the  former  random 
method,  but  they  never  eat  them  clean  even  this  way,  but  leave 
the  bottoms  and  outlides  fcooped  in  the  ground  ;  the  people  pull 
up  thefe  indeed  with  iron  crooks,  and  lay  them  before  the  Jheep  again, 
•but  they  are  commonlyfo  fouled  writh  the  creature’s  dung  and  urine, 
and  w'ith  the  dirt  from  their  feet,  that  they  do  not  care  for  them'; 
they  eat  but  little  of  them,  and  what  they  do,  does  not  nourifh  them 
like  frefh  roots. 

1  he  fecond  way  is  by  inclofing  the  Jheep  in  hurdles,  as  in  the  for¬ 
mer  ;  but  in  this  they  pull  up  all  the  turneps  they  fuppofe  the  Jheep 
can  eat  in  one  day,  and  daily  remove  the  hurdles  over  the  ground, 
whence  they  have  pulled  up  the  turneps  :  by  this  means  there  is  no 
wafte,  and  lefs  expence,  for  a  perfon  may  in  two  hours  pull  up  all 
thofe  turneps;  the  remaining  (hells  of  which  would  have  employed 
three  or  four  labourers  a  day  to  get  up  with  their  crooks  out  of  the 
ground,  trodden  hard  by  the  feet  of  the  Jheep ;  and  the  worft  is,  that 
as,  in  the  method  of  pulling  up  firff,  the  turneps  are  eaten  up  clean  ; 
in  this  way,  by  the  hook,  they  are  wafted,  the  Jheep  do  not  eat  any 
great  part  of  them,  and  wffien  the  ground  comes  to  be  tilled  after¬ 
wards  for  a  crop  of  corn,  the  fragments  of  the  turneps  are  feen  in 
fuch  quantities  on  the  lurface,  that  half  the  crop  at  leaft  feems  to 
have  been  wafted. 

The  third  manner  is  to  pull  up  the  turneps,  and  remove  them  in 
a  cart  or  waggon  to  fome  other  place,  fpreading  them  on  a  frefh 
place  every  day;  by  this  method  the  jheep  will  eat  them  up  clean, 
both  roots  and  leaves.  1  he  great  advantage  of  this  method  is,  when 
there  is  a  land  not  far  off  which  wants  dung  more  than  that  where 
the  turneps  grow,  which  perhaps  is  alfo  too  wet  for  the  Jheep  in  win¬ 
ter,  and  then  the  turneps  will,  by  the  too  great  moifture  and  dirt  of 
the  foil,  fometimes  i  poil  the  Jheep,  and  give  them  the  rot.  Yet  fuch 
ground  will  often  bring  forth  more  and  larger  turneps  than  dry  land, 
and  when  they  are  carried  off,  and  eaten  by  the  Jheep  on  ploughed 
land  in  dry  weather,  and  on  green  fward  in  wet  weather,  the  jheep 
will  fucceed  much  the  better ;  and  the  moiff  foil,  where  the  tur¬ 
neps  grow,  not  being  trodden  by  the  Jheep,  will  be  much  fitter  for  a 
crop  of  corn,  than  if  they  had  been  ted  with  the  turneps  on  it. 
/he  expence  of  hurdles,  and  the' trouble  of  moving  them  is  faved 
in  this  cafe,  and  this  will  counterbalance  at  leaft  the  expence  of 
pulling  the  turneps,  and  carrying  them  to  the  places,  where  they 
are  to  be  eaten.  They  muff  always  be  carried  off  for  oxen. 

Sheep’s  dung,  is  one  of  the  bed  manures  we  know.  It  fucceeds 
better  upon  cold  clayey  lands,  than  any  other  dung  whatever  ;  but, 
a9  it  is  not  fo  conveniently  to  be  collected  as  the  dung  of  larger  ani¬ 
mals,  it  is  commonly  conveyed  to  the  land  it  is  intended  for,  by 


folding  the  Jheep  upon  it.  The  urine,  as  well  as  the  dung,  is  thus 
given  to  the  land,  and  is  of  very  great  advantage  ;  but  the  farmer 
always  fhould  plow  in  this  fort  of  manure  as  foon  as  he  can,  for  the 
fun  foon  robs  it  of  a  great  part. of  it’s  virtue. 

In  Northamptonfhire  they  begin  to  fold  the  Jheep  upon  the  lands 
that  they  would  dung  by  them,  after  the  month  of  July,  and,  the 
drier  the  lands  are,  the  later  they  fold  them.  In  Flanders,  ’they 
make  many  thoufand  loads  of  manure  annually  from  their  Jheep: 
they  cover  the  bottom  of  the  folds  confiderably  deep  with  fome 
light  fpungy  earth,  and,  when  this  has  received  the  dung  and  urine 
of  the  animals  for  feven  or  eight  days,  they  remove  it,  and  lay  frefh 
in  it’s  place:  the  earth  thus  impregnated,  becomes  an  excellent 
improvement  to  land,  and  they  raife  large  crops  by  means  of  it,  in 
places  where  very  little  could  be  expedted  without  it. 

In  England  we  have  a  contrivance  like  this,  which  is  the  covering 
the  bottoms  of  the  folds  deep  with  fand,  and  changing  it  once  in  a 
week,  or  thereabouts  :  this  is  a  kind  of  manure  finely  calculated 
for  clayey  lands,  both  the  fand,  and  this  peculiar  kind  of  dung,  be¬ 
ing  appropriated  things  for  it. 

t  Sheep-Nose  worms,  in  natural  hiftory,  a  fpecies  of  fly-worm 
found  in  the  nofes  of  Jheep,  goats,  and  flags,  and  produced  there 
from  the  egg  of  a  large  two-winged  fly. 

1  he  frontal  finufes  above  the  nofe  in  Jheep,  and  other  animals,  are 
the  places  where  thefe  worms  live,  and  attain  their  full  growth. 
Thefe  finufes  are  always  full  of  a  foft  white  matter,  which  f  urnifhes 
thefe  worms  with  a  proper  nourifhment,  and  are  fufficicntly  large 
for  their  habitation  ;  and  when  they  have  here  acquired  their  def- 
tmed  growth,  and  come  to  the  ftate  in  which  they  are  fit  to  under¬ 
go  their  changes  for  the  fly-ftate,  they  leave  their  old  habitation 
and,  falling  to  the  earth,  bury  themfelves  there;  and,  when  thefe 
are  hatched  into  flies,  the  female,  when  fhe  has  been  impregnated 
by  the  male,  knows  that  the  nofe  of  a  jhecpy  or  other  animal,  is  the 
only  place  for  her  to  depolit  her  eggs,  in  order  to  their  being  hatched. 

o H e e v-jhank,  in  fea-language,  is  a  fort  of  knot,  orhitch,caff  on 
a  rope,  to  fhorten  it  as  occafion  requires ;  particularly  to  increafe 
the  (weep  or  length  of  a  tackle,  by  contracting  it’s  runner. 

Healing  is  now  made  felony,  without  benefit  of  clergy. 

SHEERING,  or  Shearing,  in  the  woollen  manufacture,  im¬ 
plies  the  cutting  off,  with  large  (hears,  the  too  long  nap,  in  order 

to  render  the  cloth  more  fmooth  and  even. 

Sh  e e r  1  ng  ,  in  fea-language.  When  a  (hip  is  not  fleered  fteadilv, 
they  lay  fhe  (beers,  or  goes Jhcenng\  or  when,  at  anchor,  (he  goes  in 
and  out,  by  means  of  the  current  of  the  tide,  they  alfo  fay, fhejheers. 

SHEERS,  in  a  (hip,  are  two  mafts  fet  acrofs  at  the  upper  end  of 
each  other;  a  contrivance  generally  ufed  for  fetting  or  taking  out 
the  mafts  of  a  (hip,  where  there  is  no  hulk  to  do  that  office. 

SHEIK,  an  officer  in  the  mofques  of  Egypt,  whofe  bufinefs  is 
the  lame  w'ith  that  of  the  imams  of  Conftantinople. 

SuEiK-heile/,  in  the  Turkilh  affairs,  a  magiftrate  anfwerin^  to 
the  mayor  of  a  city  with  us. 

SHEKEL  a  coin  in  ufe  among  the  ancient  Jews,  and  worth  two 
(hillings  and  three-pence  farthing  fterling. 

Some  are  of  opinion  that  the  Jews  had  two  kind  of fhekels,  viz. 
the  common  one,  already  taken  notice  of,  and  the  Jhekel  of  the  fand 
fuary ;  which  laft  they  made  double  the  former,  and  confequentlv 
equal  to  4 s.  6 \d,  but  molt  authors  make  them  the  fame,  and  of 
equal  value. 

SHELF,  among  miners,  implies  the  fame  with  what  they  other- 
wife  call  foft  ground,  or  fa  ft  country  ;  being  that  part  of  the  inter¬ 
nal  ftrudture  of  the  earth,  w'hich  they  find  lying  even,  and  in  an 
orderly  manner,  and  having  evidently  retained  it’s  primitive  form 
and  fituation  unmoved  by  the  waters  of  the  univerfal  deluge,  while 
the  circumjacent  and  upper  ftrata  have  plainly  been  removed  from 
their  original  place. 


A  A ew  and  Complete  Dissertation  on 

S  H  ELL  S; 

otherwife  called 

CONCHOLOGY  and  CONCHYLIOLOGY. 

.  SHELL,  in  natural  hiftory,  a  hard,  and  as  it  were  ftony  cover¬ 
ing,  with  which  certain  animals  are  defended,  and  thence  called 
JhclUhfh. 

As  to  the  formation  of  a  /hell,  it  is  now  generally  allowed  to  be 
formed  by  a  vifcous  fluid  compofed  of  glue,  and  feveral  fandy  par¬ 
ticles  of  an  exquifite  finenefs,  which  are  tranfmitted  through  an  in- 
.  finite  number  of  little  channels  to  the  pores  where  it  tranfpires  con- 
•  denfes,  and  hardens.  When  the  animal  increafes  in  bulk,  and  the 
extremity  of  her  body  is  not  fufficiently  covered,  it  continues  to  eva¬ 
cuate  and  build  in  the  fame  manner,  finifhing  or  repairing  her  ha¬ 
bitation.  1  his  vifcous  matter  is  proved,  by  undeniable  experiments, 
to  arife  from  the  body  ot  animals,  and  not  from  the  /hell,  as  fome 
have  imagined. 

,  Thofe  (freaks  and  clouds,  which  we  obferve  mod J, hells  to  be  beau¬ 
tified  with,  proceed,  probably  from  the  different  difpofition  of  the 
extreme  parts  of  the  animal’s  body  that  are  vifible  at  the  aperture  of 
the  Jbeil,  where  we  may  frequently  difeover  fome  minute  lobes  or 
lines  of  flefh  that  differ  from  the  reft  in  colour,  containing,  perhaps, 
different  juices  which  may  acquire  a  particular  complexion  and  hue 
in  that  place;  and  many  other  different  caufes  may  concur  to  paint, - 
vein,  or  diverfify  the  colours  with  a  more  or  lefs  lively  glow.  The 
quality  of  the  food,  the  health  or  indifpofition  of  the  animal,  the  ine¬ 
quality  of  it’s  conftitution  according  to  rhe  feveral  peiiodsof  her  age, 
and  the  feveral  changes  that  may  happen  to  the  different  perforation 
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of  her  {kin  ,  in  fhort,  a  thoufand  accidents  may  i ntervene,  to  heighten 
or  diminifh  certain  tints,  and  diverfify  the  whole  to  infinity.  If  the 
body  of  the  animal  has  on  it  any  fwelling  or  protuberance,  or  is 
chanelled,  th e  Jhell  that  covers  it  has  the  fame  configuration  ;  if  the 
fall  rifes  in  fuellings  that  wind  round  her  in  the  form  of  a’fcr.ew, 
T h e  [hill  has  iikewifeit  s  elevations,  and  depreflions,  that  are  carried 
on  in  a  fpiral  line,  from  her  tail  to  the  extremity  of  her  body. 

The  principal  /bells  deferibedbv  naturalifts  are :  the  Arabian {fall, 
Aurora -jhell,  caterpillar  -Jhell,  center  -Jhell,  chalice  or  cup  jhell,  china- 
letter-/^//,  crown- \mper\a\ -Jhell,  dog-tooth  -jhell,  ear  jhell,  quincy- 
j/jeJ,  heart -Jhell,  helmet  jhell,  leopard  -fall,  leveret  -Jhell,  lightning- 
Jbeily  map -Jhelly  needle-^r//,  Noah  s-ark-y^//,  old  wif t-Jbell,  onion- 
Jhell,  oyfter  -Jhell,  pip  e-fall,  (Me- Jhell,  Saint  James’s  -Jhell,  Saint 
Michael’s -_/i>e//,  fcorpion -Jhell,  ferew -Jhell,  fmall-pox-/o7.  fnak e  jhell, 
fpider -Jhell,  ftrawberry -Jhell,  fwallow -Jhell,  fwan  jhell,  tiger -Jhell,  toe- 
Jhell,  tortoite-A//,  trumpet  -Jhell,  turban  -Jhell,  turnep  -Jhell,  turtl  e-Jhell, 
mofl:  of  which  take  their  names  from  the  refemblance  they  bear  to 
the  creature  or  thing  by  which  they  are  called. 

A  Syjieniatic  Defcription  of  Shells. 

Shells,  concha;,  and  cochlea,  make  a  conliderable  article  in  the 
cabinets  of  the  curious. 

M.  d’Argenville  obferves,  that  Jhells  are  all  naturally  to  be  ar¬ 
ranged  underthree  principalclafics  ;  thefe  will  containall  the  fpecies, 
and  are  afterwards  to  be  divided  into  a  number  of  families,  or  ge¬ 
nera,  and  under  thele  thefeveral  fpecies  regularly  recounted  ;  and  at 
the  end  of  each  defcription,  the  varieties  may  be  added. 

The  firff  general  clafs  of  Jhells  contains  thofe  which  are  found  all 
of  one  piece,  or  have  only  one  Jhell,  not  a  pair.  Thefe  have  been 
called  bv  the  Greeks  monothyra,  and  by  the  Latin  authors  univalvia, 
univalves. 

I  he  fecond  general  clafs  contains  thofe  Jhells  which  are  of  two 
pieces,  called  bivalves,  fuch  as  oyfters,  cockles,  and  the  like.  See 
Plates  75,  76,  77. 

The  third  clafs  contains  thofe  which  are  found  of  more  than  two 
pieces.  1  hefe  are  called  multivalves ;  and  of  this  kind  are  the  pholas 
and  balanus. 

This  method  takes  in  the  frefh-water  Jhells,  as  well  as  thofe  of 
the  iea  ;  and  as  thofe  hitherto  known  are  all  of  one  or  other  of  the 
firff  clalTes,  their  feveral  fpecies  will  be  comprifed  among,  or  after 
the  fea  Jhells  of  each  of  thofe  claiTes. 

T.  he  land  Jhells  are  of  two  kinds,  the  recent  and  the  foffile  ;  the 
firft  kind,  as  far  as  hitherto  known,  are  all  univalves,  and  the  latter 
are  of  all  the  three  claiTes. 

In  the  following  manner,  we  find  of  what  clafs,  what  family,  and 
■what  genus  any  given  Jhell  is,  from  a  bare  infpedion.  The  Jhell  is 
firft  to  be  examined,  to  fee  w'hether  it  is  compofed  of  one,  two,  or 
more  pieces.  If  it  is  found  to  confift  only  of  one  piece,  it  is  known 
thence  to  belong  to  tfoe  clafs  of  univalves  ;  if  of  two,  to  the  bivalves  ; 
and  if  of  more,  to  the  mulrivalves.  When  it  is  thus  referred  to  it’s 
proper  clafs,  it’s  family  and  genus  will  be  found  by  farther  exa¬ 
mination  of  it’s  general  form,  and  the  (hape  of  it’s  mouth,  or 
aperture.  -11 

Univalve  Shells. 

Thefe  confifi  only  of  one  piece,  not  of  two  or  more  joined  to¬ 
gether.  Of  thefe  univalve  Jhells  nature  affords  a  very  great  variety  ; 
fo  that  they  are  aptly  diftributed  by  our  author  into  fifteen  diftind 
genera,  or  families.  Thefe  are,  1.  The  patella,  or  limpets.  2.  The 
patella  plana,  called  alfo  am  is  marina,  the  ear  -Jhell.  3.  The  canales, 
or  fubuli  marini,  the  fea- tubes.  4.  The  lunures  cochlea,  or  round- 
moflthed  fnails.  5.  Th e  cochlea  femllunares,  or  fnails  with  femi- 
circular  mouths.  6.  The  cochlea  ore  deprejfo,  or  flat-mouthed  fnails. 

,  7.  The  navicula,  or  boat  -/hells,  commonly  called  nautili,  or  nautilus. 
8.  The  buccina,  or  trumpet-A^.  9-  The  turbines.  10.  The  vo- 
luta.  11.  The  rhombi.  12.  The  murices.  13.  The  puipura. 
14.  The  concha globofa.  And,  15.  The  porcchana.  Each  of  which 
fee  under  it’s  proper  head. 

As  foon  as  a  given  Jhell  is  found  to  be  univalve,  the  genera  of  that 
clafs  are  to  be  ufed  in  comparifon  with  it,  in  order  to  fee  to  which 
of  them  it  belongs.  If  it  has  no  turn  or  twift,  but  forms  one  fimple 
figure,  approaching  to  a  cone,  and  pointed  at  the  top,  in  the  manner 
of  the  common  limpet,  or  patella,  it  is  known  to  be  of  the  family 
of  the  patella;  the  character  of  which  is,  to  have  only  one  valve,  and 
fixed  in  it’s  natural  ftate  to  a  {tone,  or  other  hard  body,  and  of  a 
flatted  fhape,  though  elevated  into  a  fort  of  point  in  the  middle.  If 
the  fell  be  not  conic,  but  extremely  flat,  and  fomewhat  in  the  fhape 
of  a  man’s  ear,  it  is  of  the  fecond  family  of  the  aures  marina,  dif- 
tinguifhed  by  the  epithet  plana ,  flat  or  plane.  It  it  forms  a  tube  or 
pipe,  it  is  of  the  nature  of  the  common  tubuli  marini,  and  is  of  that 
family.  If,  on  the  other  hand,  it  refembles  a  fort  of  veflel  or  boat, 
it  is  of  the  nautilus  clafs,  and  belongs  to  the  navicula. 

Thefe  are  the  diftindions,  if  jt  be  plain,  and  without  turnings  ; 
but  if  it  hath  feveral  twifis,  or  wreaths,  it’s  aperture,  commonly  called 
the  mouth,  is  to  be  examined,  for  this  forms,  in  this  cafe,  the  ge- 
nerical  charader.  If  the  mouth  beexadly  round,  the  Jhell  is  of  that 
family  of  the  cochlea,  or  fnails,  called  by  the  ancients  lunares.  If  it 
be  of  a  femicircular  figure,  it  is  of  that  family  of  fnails  called  femi- 
lunares ;  under  which  family  are  comprifed  the  nerita,  as  one  genus. 

If  the  Jhell  approaches  to  a  conic  figure,  and  grows  larger  at  the 
bafe,  and  has  a  flatted  or  oval  mouth,  it  is  of  a  feventh  order  of 
cochlea ,  or  fnails,  dillinguifhed  by  the  title  cochlea  ore  depreffo. 

If  the  Jhell  hath  the  exterior  figure  of  a  trumpet,  and  has  a  large 
tail,  it  belongs  to  the  family  of  the  buccina  ;  of  which,  however,  it 
is  to  be  remarked,  that  there  are  fome  fpecies  which  have  not  long 
tails :  in  this  diftindion  we  have  alfo  recourfe  to  the  mouth,  which 
is  larger  than  that  of  the  murex,  lefs  long,  and  it’s  lower  part  is 
formed  into  a  crooked  beak.  Thefeare  the eflential  characters  which 
diltinguifh  this  family  of  Jhells;  a  family,  concerning  which  there  is 
great  confufion  among  authors. 
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•  Lf  the  bafe  of  the  A// be  final!,  and  the  whole  diminifh  gradually 
n  fize  from  this  to  the  end  which  is  pointed,  then  the  Jhell  is  of 
the  family  ofthe/«rW  If  *  Jhell  forms  a  cone,  or  coronet,  there 
is  nooccafion  to  look  at  the  mouth,  this  figure  alone  determines  it 
to  be  a valuta;  and  if  one  of  it’s  extremities  is  nearly  as  large  as  the 
other,  it  is  then  a  rhombus.  When  this  rhombus,  or  cylinder  has 
a  pointed  bafe  frequently  ornamented  alfo  with  feveral' fmall  emi¬ 
nences  ;  and  when  it’s  middle  is  large,  and  is  in  the  fame  manner 
(urrounded  with  tubercles,  and  it’s  head  iselongated  byfeveralturns 
and  it  s  mouth  of  an  oblong  figure,  and  furniflied  with  teeth  •  and 
when,  as  is  often  the  cafe,  there  is  an  excrefcence  of  the  plate  that 
covers  the  mouth,  called  by  authors  an  ala,  or  wing  ;  this  Jh  ll  mult 

be  placed  among  the  family  of  the  murex,  or,  as  the  French  call  it 

the  rocher. 

I  he  purpura  is  diftinftly  not  a  fynonymous  term  with  the  prece¬ 
dent,  but  exprefles  fuch  a  Jhell,  which,  infiead  of  being  furniflied 
with  points,  is  cut  and  curled  from  top  to  bottom,  in  the  manner  of 
leaves  of  curled-cabbages,  or  of  the  endive  raifed  for  fallads.  The 
body  in  this  genus  is  alfo  more  compad,  and  more  detached  from 
the  other  parts,  than  in  the  other  genera  of  this  kind,  and  the  mouth 
is  ufually  fmall  and  round,  and  the  tail  long  and  crooked,  furniflied 
with  long  points,  and  hollowed  within  in  form  of  a  pipe. 

If  the  Jhell  is  round,  it  belongs  to  that  family  of  Jhell  fi(h,  called, 
from  their  figure,  globoja,  and  in  French  tonneaux.  It  is  obferved 
however,  that  all  Jhells ,  which  appear  at  firif  fight  of  a  rounded 
figure,  are  not  to  be  placed  at  once  in  this  family  ;  for  the  lielmet- 
Jhcll,  lor  inftance,  which  appears  roundifli,  though'  fomewhat  trian¬ 
gular, .  is  not  to  be  fuppofed  of  this  family,  but  is  a  murex.  The 
fummit:  of  the  head,  and  the  little  tuberofities,  on  this  occafion, 
give  the  elfential  charader,  and  point  out  it’s  proper  genus :  for  the 
Jhells  of  the  globofe  kind  are  truly  of  a  fpherical  figure  ;  they  are  in¬ 
flated  in  the  middle,  have  no  tubercles  on  the  head,  and  have  a 
large  and  hollowed  mouth,  hut  no  teeth. 

1  he  laft  family  of  the  univalves  is  the  porcelain,  or  concha  ve¬ 
neris,  a  genus  fo  well  known,  that  it  needs  no  particular  defcription. 
Sometimes,  at  the  fummit  of  this  Jhell  there  is  a  fmall  fpiral,  and 
fometimes  its  opening  is  not  exadly  in  the  middle.  Some  are 'light 
and  thin,  others  quick  and  hard  :  but  thefe  are  only  varieties  of  the 
fame  genus,  the  proper  family  of  the  Jhell  being  always  thus  deter¬ 
mined  by  the  mouth. 

Bivalve  Shells. 

I.  The  firft  genus,  or  family,  of  the  bivalves,  is  that  ofth e  oyfler, 
ojlrea.  The  variety  in  this  one  genus  is  almoft  infinite,  and  is  ex¬ 
tremely  agreeable.  Some  are  echinated  fo  as  to  reprefent  the  echini ; 
others  have  excrefcencesof  parts  in  undulatory,  or  jagged  forms,  rel 
prerenting  the  ears  of  animals,  or  the  comb  of  a  cock  ;  and  others 
form  themfelvesinto  very  remarkable  figures,  by  adhering  and  crow¬ 
ing  to  trees,  {tones,  corals,  and  other  fubftances,  either  naturally 
growing  in  the  fea,  or  fuch  as  have  accidentally  fallen  into  it. 
Sometimes  alfo,  the  upper  Jhell  in  an  oyfter  is  fmaller  and  flatter  than 
the  under  one.  Thefe,  however,  are  all  trifling  varieties,  and  the 
Jhells  are  ftill  of  the  oyfter  kind. 

II.  When  the  bivalve  Jhell,  under  examination,  differs  from  the 
oyfter  kind,  in  being  more  elevated  in  the  middle,  and  equally  con¬ 
vex,  or  nearly  fo,  in  both  Jhells,  then  it  belongs  to  the  familv'under 
the  name  of  chama.  Thefe  differ  alio  from  oyfters,  in  that  they  are 
fmooth  on  the  furface,  and  they  often  do  not  cloie  fo  evenly  and  re¬ 
gularly  at  the  mouth,  whence  fome  have  called  them  conchylia  ore 
pa tulo,  et  hianti. 

III.  The  third  family  is  that  of  the  mufcles.  Thefe  are  all  of 
the  general  fhape  of  the  common  mufcle,  and  are  thence  eaffly 
known.  It  is  to  be  obferved,  however,  that  fome  of  them  are  equal 
at  both  ends;  thefe  are  called  tellina  ;  and  fome  others  are  ex  remedy 
long  at  one  end,  and  broad  ana  lhort  at  the  other:  thefeare  called 
pinna  marina. 

IV.  Th.  fourth  genus,  or  family,  is  thecordiform  kind,  called 
in  French rosurs.  The  effential  charader  of  this  family  is,  that  the 
falls  are  of  a  roundiih  elevated  figure,  and  that  they  have  no  ears, 
as  the  pedens  have,  and  ihey  always'reprefent  the  figure  of  k  heart’ 
in  whatever  view  they  are  taken ;  though  this  is  fometimes  of  a  tri¬ 
angular  figure.  Moll  of  the  fpecies  of  this  family,  as  well  as  of  the 
following  one  of  the  pedens,  are  ftriated. 

V.  The  fifth  family  of  the  bivalves,  is  that  of  the  pefiens,  or 
fea  Hop  Jhells.  Among  thefe,  fome  have  two  ears  at  the  head  of  the 
Jhell;  others  have  only  one  ear;  and  others  have  none  at  all.  Some 
fpecies  are  deeply  furrowed,  and  others  are  full  of  protuberances. 
The  general  charader  of  the  pedens  is,  to  have  the  upper  Jhell  plain* 
and  the  under  one  fomewhat  hollow  ;  and  the  ears  are  alfo  a  very 
obvious  character  in  thofe  that  have  them. 

VI.  The  lixth  and  laft  family  of  the  bivalves  is  the  folen ,  or  razor- 
fifh,  called  by  the  French  manche  de  couteau.  Thefe  are  verv  eafily 
known  by  their  figure,  which  refembles  that  of  a  knife-fhafr,  and 
therefore  need  no  other  mark  of  diftindion. 

Multivalve  Shells. 

Thefe  are  not  lefs  eafily  diftinguifhed  than  the  other  two  general 
clafles,  into  their  feparate  families.  Of  thefe  alfo  there  are  fix 
families. 

I.  The  firft  is  that  of  the  echini  marini,  called  in  Englifljyfa  eggs, 
by  the  French  ourjins,  boutons,  and  herijjons  de  rner .  Thefe  carry  a 
very  obvious  diftindion,  in  their  being  covered  with  fpines  or 
prickles  ;  and  if  we  meet  with  them  in  a  ftate  when  they  are  fallen 
off,  they  are  ftill  eafily  known  by  the  marks  of  their  infertion. 
This,  and  their  general  figure,  which  is  alike  in  all,  and  in  all  un¬ 
like  to  all  other  Ipecies,  is  fuch  a  diftindion  as  cannot  fuffer  them 
to  be  miftaken. 

II.  The  fecond  family  of  thefe,  is  that  of  the  vermiculi  marini* 
oarticularly  charaderifed  in  the  fpecies  called  the  fea  j  gan.  Thefe 
are  ufually  of  a  beautiful  red  colour,  and  arc  of  a  very  elegant 

4  flrudure* 
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ftrufture.  They  generally  are  found  in  clufters,  apd  are  eafily  diftin¬ 
guilhed  from  all  other  genera. 

III.  The  third  family  of  the  multivalves  confifts  of  the  bahini  ma- 
rini ,  called  by  the  French  glands  de  tner.  1  hefe  are  ail  fo  like  one 
another,  that  they  are  eafily  known  from  all  the  other  genera,  -by  their 
all  refembling  the  common  balanus,  a  f. 'ell  too  well  known  to  need 
defeription. 

IV.  The  fourth  family  is  that  of  th z  polliccpedes,  or,  as  the  French 
Call  them,  th c  poujf  picds.  Thefe  are  fo  eafily  known  by  their  per- 
feft  refemblance  to  one  another,  that  there  needs  no  other  character 
than  referring  to  their  figure  in  the  plate  of  /hulls. 

V.  The  fifth  family  of  the  multivalves  is  that  of  the  concha  anati- 
fera.  Thefe  were  once  fuppofed  to  produce  a  bird  of  the  goofe  kind ; 
and  thefe  are  all  fo  like  to  one  another,  that  the  referring  to  the  figure 
of  the  common  fpecies,  in  the  general  plate,  will  {hew  the  characters 
of  all  the  fpecies. 

VI.  The  fixth  genus  of  the  multivalves  is  that  of  the pholas.  Thefe 
Jhells  are  diftinguilhed  by  their  figure,  which  is  ufually  oblong,  and 
their  colour,  which  is  limply  white  in  all  the  fpecies.  Thefe  Jhells 
are  often  found  inclofcd  in  ftone  in  the  fea,  and  fbrne  of  them  are  com- 
pofed  of  five  valves. 

Characters  and  dijlinCtions  of  Shells.  When  the  bivalve  fpecies 
are  to  be  diftinguilhed,  we  muft  obferve  whether  the  two  valves  are 
equal  or  unequal  in  lhape  and  fize;  whether  one  is,  or  is  not  more 
elevated  than  the  other;  and  whether  thofe  valves  are  fmodth,  or  are 
covered  with  wrinkles  and  ttiberofities,  or  points;  whether  they  have 
or  have  not  ears ;  and  whether  their  ftriae  are  charged  with  points,  or 
tubercles,  or  are  plain  and  fmooth  on  the  furface ;  and,  finally,  whe¬ 
ther  they  are  longitudinal,  or  tranfverfe,  and  whether  the  ends  of  the 
Jhells  are  even,  or  are  terminated,  by  a  point,  or  beak.  / 

The  infides  are  next  to  be  obferved,  to  find  whether  th q  Jhells  na¬ 
turally  clofe  evenly  and  exaClly,  or  whether  they  remain  naturally 
open ;  and  whether  the  fifh  is  affixed  to  them  by  a  fingle  ligament,  as 
is  the  common  cafe,  or  by  fix  regular  mufcles,  as  the  fea  mufcle 
does. 

The  mouth  of  a  Jhell  generally  diftinguilhes  it  from  others,  but 
there  are  fome  fpecies  in  which  recourfe  muft  be  had  to  the  other 
external  parts  of  the Jhelh  and  we  are  not  to  be  puzzled,  on  finding 
in  the  fame  family  fome  fmall  differences  in  the  figure  of  the  mouth, 
as  it’s  being  longer  in  one  fpecies,  and  wider  in  another ;  the  one 
fpecies  having  a  tail,  and  the  other  not ;  the  one  having  a  fumrpit 
elevated  very  high,  the  other  flatted  at  the  top;  or,  laltly,  the  one 
being  fmooth,  and  the  other  covered  with  tubercles,  do  not  prevent 
both  front  being  of  the  fame  family,  when  the  general  characters  are 
the  fame.  Thefe  then  only  diftinguifh  the  fpecies  and  genera  of  the 
lame  family,  which  are  to  be  placed  one  after  another  in  the  deferip- 
tions  of  it. 

The  fpecies  are  diftinguilhed,  when,  the  generical  characters  being 
the  fame,  one  Jhell  is  umbilicated,  another  is  not ;  one  fmooth,  another 
rough,  and  fo  on.  The  varieties  of  the  feveral  Jhells  which  are  very 
numerous,  and  have  bv  many  been  taken  for  real  fpecies,  are  diftin¬ 
guilhed  by  lefs  elfential  differences;  fuch  as  the  fize,  the  length,  and 
the  thicknefs  of  the  Jhell,  the  difference  of  the  colours,  and  the  depth 
or  llightnefs  of  the  furrows. 

It  may  not  be  amifs  to  explain  all  this  in  fome  one  family  of  Jhells , 
in  which  there  are  many  different  genera,  fpecies,  and  varieties. 
When  the  buccinum,  for  example,  has  a  long  or  fhort  mouth ;  when 
it’s  clavicle  or  pyramid  is  long,  or  is  flatted ;  or  when  it’s  beak  is  ftrait, 
or  crooked  ;  thefe  are  the  marks  of  genera,  being  very  great  and  effen- 
tial  characters,  and  each  of  them  belonging  in  common  to  a  great 
number  of  Jhells ,  which  are  to  be  called  fpecies,  and  are  to  be. diftin¬ 
guilhed  from  one  another  only  by  fome  epithet,  expreflive  of  their 
ilighter  differences.  Thus,  if  the  furface  is  fmooth,  it  is  called  bucci¬ 
num  lave;  if  rough,  buccinum  tuberojum;  if  it  imitate  a  fpindle,  it  is 
called  fufus;  if  it  be  of  the  figure  of  a  tower,  it  is  called  turns;  and 
if  of  a  tiara,  it  is  called  mitra  papalis.  The  varieties  are  after  this 
diftinguilhed  by  their  proper  epithets;  the  white,  red,  or  yellow, 
are  fo  called,  and  the  large  and  fmall  diftinguilhed  by  thefe  words 
added  to  their  name ;  and  in  this  manner  are  all  the  dalles  to  be  fub- 
ifivided. 

In  the  examination  of  the  frelh-water  Jhells,  the  fame  method  is  to 
be  obferved,  and  the  fame  characters  enquired  into ;  but  thefe  are 
a  much  lefs  numerous  feries  of  Jhells;  we  know  of  only  feven  fami¬ 
lies  of  the  frelh-water  univalves,  and  there  are  only  three  families  of 
bivalves,  and  not  one  of  the  multivalveclafs,  fo  far  as  is  yet  known. 

The  land  Jhells  are  alfo  to  be  diftinguilhed  by  the  very  fame  terms. 
The  living  land  Jhells  conftitute  but  a  very  few  genera,  and  the  foflile 
ones  being  remains  of  marine  bodies,  are  the  fame  with  the  fpecies 
found  at  fea;  only  there  are  many  fpecies,  and  fome  whole  genera  of 
thefe,  which  we  never  find  recent  or  living  at  prefent:  thefe  are  pro¬ 
bably  the  inhabitants  of  the  deep  feas;  and  therefore  never  can  come 
within  our  fight  at  prefent.  The  univerfal  deluge,  which  fo  over¬ 
turned  the  whole  face  of  the  earth,  might  eafily  bring  things  from  the 
deepeft  feas  into  our  way,  and  bury  them  in  the  hearts  of  -yet  foft  and 
unformed  rocks,  and  leave  them  there  as  lading  memorials  of  that 
dreadful  cataftrophe. 

There  are  alfo  many  kinds  of  Ibelly  animals  which  live  on  land, 
not  in  the  fea- water,  or  in  the  frelh  rivers  or  ponds. 

A  full  dejeription  of  the  Nautilus. 

This  family  is  the  true  failer ;  the  nautilus  or  pompilus  of  the 
Greeks  and  Latins,  and  which  our  celebrated  Englilh  poet  refers  to, 
“  Learn  of  the  little  Nautilus  to  fail 
for  it  has  not  yel  been  fatisfaftorily  proved,  that  the  other  kind  or 
pearly  nautilus  ever  fails  or  navigates  his  Jhell.  Thefe  Jhells  are 
found  in  many  parts  of  the  Mediterranean,  and  alfo  in  the  Eaft  In¬ 
dies.  The  filb  inhabiting  the  Jhell  is  of  the  polypus  kind,  and,  ac¬ 
cording  to  the  account  of  it  by  M.  d’  Argenville,  in  his  Zoomorphofe, 
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p.  29,  it’s  head  is  of  a  moderate  fize,  with  two  large  eyes  ;  it  has 
eight  arms  or  legs  of  a  foft  flelhy  fubftance,  thicker  towards,  the  body, 
and  connected  by  a  flight  membrane;  they  are  of  a  lilvery  colour,  let 
with  fuckers  or  knobs  on  the  fides,  flatted  like  oars,  and  ferving  for 
fwi naming  ;  and  with  thefe  he  feems  to  row  or  fteer  his  veil'd  :**  the 
fix  foremoft  are  fhort,  and  he  balances  himfelf  and  extends  them  as 
he  fwims ;  the  two  hinder  ones,  longer  than  the  others,  he  plunges 
in  the  fea  to  ferve  as  a  rudder,  and  thefe  hold  up  the  lkin  or  mem¬ 
brane,  which  he  ufes  as  a  fail  to  ply  the  wind.  Thus  equipped, 
he  navigates  in  calm  weather:  when  fearful  of  danger,  he  retires 
within  the  Jhell,  by  which  aCIion  it  gains  water  and  finks  to  the  bot¬ 
tom:  he  often  pumps  the  water  out,  and  often  quits  the  fhell,  which 
floating  empty  is  carried  by  the  waves,  and  dalhed  to-pieces  on  the 
rocks. 

The  crab,  like  the  lobfter,  &c.  caffs  it’s  Jhell  once  .every  year. 

A  gain  ft  this  extraordinary  event,  the  creature  always  choofes  a  clofe 
and  well  fecured  retreat,  in  the  cavities  of  rocks,  or  under  great 
ftones;  there  they  creep  in,  and  wait  till  all  the  parts  are  by  degrees 
difengaged,  which  is  effected  by  withdrawing  their  legs  from  their 
old  Jhells ,  and  leaving  them  and  the  upper  part  of  their  bod y-Jhell  be¬ 
hind.  In  this  naked  ffate  they  n^ake  a  very  ftrange  appearance,  being 
a  mere  lll-lhapen  lump  of  flelhy  matter,  covered  with  a  fort  of  jelly; 
this  by  degrees  hardens  into  a  Jhell ,  a  degree  larger  than  the  old  one 
calt  off. 

*S’/>r//-filh  are  well  known  to  be  the  food  of  fome  other  fifties  of  the 
larger  kinds,  particularly  the  fea -porcupine,  and  a  kind  of  the  wray-. 
filb,  are  known  principally  to  feed  upon  them  ;  but  thefe  fifh  are  pro¬ 
vided  by  nature  with  luitable  apparatus  fitted  for  the  grinding  or  reduc¬ 
ing  tfiem  into-a  Hate  more  proper  for  digeftion:  their  jaws  being  fur- 
11 ‘filed  with  bony  fubftances,  extending  to  the  palate  and  under  part 
ot  the  mouth,  which  are  capable  of  reducing  much  ftronger  Jhells  than 
thefe  into  an  abfolute  pulp.  T^he  foal-filh  nas  no  apparatus  of  this 
kind,  and  neither  it’s  jaws  nor  ftomach  are  furnifhed  with  any  thing 
capable  ot  wearing  them  to  pieces  by  attrition ;  but  what  appears  tp 
be  the  caie,  is,  that  nature  has  furnilhed  this  creature  .with  a  men- 
ftruum  m  the  body  capable  of  digefting  them. 

Fojfile  Shells,  are  found  buried  at  great  depths  in  earth,  and  often  Jj 
imuitifed  in  the  hardeft  ftones.  It  has  been  the  favourite  fyftem  of 
our  Dr.  Woodward,  that  all  thefe  Jhells  were  the  remains  of  the  uni¬ 
verfal  deluge,  which  having  overflowed  the  whole  earth,  might  eafily 
leave  them  in  all  places;  but  Mr.  Reaumur  has  mueh  more  ration¬ 
ally  accounted  for  their  coming  to  thofe  parts  of  France,  where  they  «  $ 
are  found  at  this  time  in  fuch  vaft  abundance,  by  carefully  tracing 
the  courfe  of  the  beds  of  them  fo  far  as  known  there,  and  eafily  : 
proving  that  all  that  extent  of  epuntry,  under  which  they  are  found, 
may  have  been  once  overflowed  by  the  fea  without  a  deluge ;  it  being 
the  very  track  that  a  large  body  of  waters,  let  in  at  one  part  of  the 
kingdom,  muft  have  taken,  in  order  to  getting  mt  at  another.  Thefe 
foflile  Ihells,  as  well  as  thofe  found  lying  on  the  fea-fhore,  make  an 
excellent  manure,  efpecially  for  cold  clayey  lands ;  upon  which  it 
does  not  produce  nearly  fo  great  an  effedt  for  the  two  firft  years, 
as  it  does  in  the  fucceeding  ones:  the  reafon  of  which  is,  that  it  is 
not  then  fufficiently  mixed,  but  in  fucceeding  time  it  breaks  itfelf 
into  a  number  of  very  fmall  particles,  and  thefe  all  become  intimately 
blended  with  the  molecules  of  the  earth,  and  produce  their  effe&  more.  V 
properly. 

Collecting  and  cleaning  of  Shells.  It  is  moft  advifeable  in  collect¬ 
ing /L/h,  whenever  it  can  be  done,  to  get  thofe  which  have  in  them 
the  living  animals,  becaufe  we  lhall  thus  obtain  the  natural  hiftory  of' 
the  animals,  and  the  Jhells  themfelves  in  their  natural  beauty,  and  the 
full  glow  of  their  colours.  Shells  fhould.  be  alfo  procured  from  the 
deeper  parts  of  their  reforts,  and  immediately  after  ftorms  on  the  fea 
beaches  and  lhores,  becaufe,  by  being  much  expofed  to  the  fun, 
their  colours  fade,  and  they  are  liable  to  other  accidents  that  injure 
them.  In  order  to  kill  the  fifh  that  inhabits  them,  Mr.  Da  Cofta 
advifes  to  give  them  a  quick  dip  in  boiling  water,  and  when  they 
are  cooled  to  lay  them  in  cold  water  till  they  are  cleaned ;  and  in 
this  operation  they  ftiould  not  be  touched  with  aqua  lortis,  or  any 
other  acid,  nor  expofed  to  the  heat  of  the  fire  and  fun.  See  Polijbing 
^Shells. 


Shell -fjh.  Of  thefe  the  greater  part  are  oviparous;  among 
which,  fome  fpecies  are  of  different  fexes,  and  others  are  hermaphro¬ 
dites,  or  both  male  and  female :  in  both  cafes  their  increafe  is  very 
numerous,  arid  fcarce  inferior  to  that  of  plants,  or  of  the  moft  fruitful 
of  the  infe&  clafs. 

Shell -toothed,  in  the  manege,  an  appellation  given  to  a  horfe  that 
from  five  years  old  to  old  age,  naturally,  and  without  any  artifice, 
bears  marks  in  all  his  foreteeth,  and  there  ftill  keeps  that  hollow  place 
with  the  black  mark,  which  is  called  in  French  germe  de  feve,  i.  e.  the 
eye  of  a  bean,  infomuch  that  at  twelve  or  fifteen  he  appears  with  thew 
mark  of  a  horfe  that  is  not  yet  fix. 

SHELTIE,  the  name  of  a  fmall,  but  ftrong  kind  of  horfe,  found 
in  the  ifland  of  Zetland,  commonlv  called  Shetland. 

SHEPHERD’S  pouch ,  in  botany,  a  common  weed  growing  ii^ 
moft  parts  ot  England ;  but  which,  as  it  propagates  very  fall  by  feeds, 
is  a  plant  that  cannot  be  too  carefully  rooted  out  of  a  garden.  It’s  juice 
has,  however,  been  reputed  aftringent  and  vulnerary,  and,  as  fuch,  is 
ufed  againft  haemorrhages,  dyfenteries,  diarrhoeas.  Sic.  'The  dofe,  in 
infufion,  is  a  handful ;  of  the  juice,  four  ounces  ;  and  of  the  powder  of 
the  drjed  leaves,  a  drachm. 

SHERIFF,  an  officer  in  each  county  of  England,  nominated  by 
the  king,  inverted  with  a  judicial  and  minifterial  power,  and  who 
takes  place  of  every  nobleman  in  the  county,  during  the  time  of 
his  office.  His  judicial  authority  confifts  in  hearing  and  determining 
caufes  in  his  county-court,  and  in  keeping  the  peace  of  the  county ; 
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he  being  by  the  common  law  the  principal  confervator  of  the  peace 
there;  for  which  reafon  he  is  to  affift  the  julfices,  and  raife  the  .poffe 
comitatus when  occasion  requires;  and  fuch  perfons,  as  on  a  hue  and 
cry  he  f-iall  apprehend  upon  fufpicion  of  felony,  he  is  to  commit 
to  prifon;  he  may  alfo  imprifon  any  one  who  breaks  the  peace  in  his 
prefence.  The  mmifterial  office  of  the  Jheritf  confifts  in  proclaim¬ 
ing  ftatutes,  and  making  returns  of  writs  for  electing  knights  of  the 
(hire,  See. 

In  London,  the  lord-mayor  and  citizens  eledl  their  J). 'miffs;  and 
in  confequence  of  a  bye-law  of  the  city,  if  any  perfon  refule  to  take 
upon  him  the  office,  he  is  to  pay  420/.  fine,  unlefs  he  makes  oath  that 
he  is  not  worth  io.oool. 

SHIELD,  a  weapon  of  defence  ufed  by  the  ancients ;  it  was  in 
the  form  of  a  light  buckler,  and  borne  on  the  arm,  in  order  to  turn 
off  the  ftroke  of  lances,  darts,  javelins,  &c. 

Shield,  in  heraldry,  implies  the  efculcheon,  or  field,  on  which 
the  bearings  of  coats  of  arms  are  placed. 

SHILLING,  an  Englifh  filvercoin,  twenty  or  which  arc  equal  to 
a  pound  llerling.  See  the  article  Coin. 

The  Engliffi  foiling  is  worth  about  23  French  fols;  thofe  of  Hol¬ 
land  and  Germany  about  1 1  fols  and  an  half;  thofe  of  Flanders  about 
nine.  The  Dutch  Jhillings  are  alfo  called  fols  dc  gros ,  becaufe  equal  to 
twelve  gros.  The  Danes  have  copper  /hillings,  worth  about  one- 
fourth  of  a  farthing  fterling. 

SHINGLES,  orSHiDES,  in  building,  ftnall  pieces  of  wood,  or 
quartered  oaken  boards,  fawed  to  a  certain  fcantling,  or  more  ufually 
cleft  to  about  an  inch  thick  at  one  end,  and  made  like  wedges,  four 
to  five  inches  broad,  and  eight  or  nine  inches  long.  They  are  ufed 
in  covering,  efpecially  for  churches  and  (teeples,  inftead  of  tiles  or 
dates.  This  covering  is  dear ;  yet  where  tiies,  &c.  are  very  fcarce, 
and  a  light  covering  is  required,  it  is  preferable  to  thatch.  It  made  of 
good  oak,  and  cleft,  not  fawed,  and  well  feafoned,  jhingies  make  a 
fure,  light,  and  durable  covering.  The  building  is  firft  to  be  covered 
all  over  with  boards,  and  the  Jhingies  then  nailed  thereon. 

SHINGLING,  in  the  iron  works,  is  the  operation  of  hammering 
the  fow,  or  cad  iron,  into  blooms. 

The  tongs  ufed  for  holding  the  iron,  are  called  Jhingling  tongs ;  and 
the  iron  to  be  thus  wrought,  is  called  a  loop. 

SHIP,  in  Navigation.  Confult  the  Sydem,  p.  1451. 

SHIP-MONEY,  «n  impofition  which  was  anciently  charged  upon 
the  ports,  towns,  cities,  boroughs,  and  counties  of  the  realm  ;  by  writs 
commonly  called  fop-writs,  under  the  great  feal  of  England,  for  the 
providing  and  furnifhing  certain  ihips  for  the  king’s  fervice. 

SHIRE,  the  fame  with  county,  a  divifion,  or  portion  of  the  king¬ 
dom. 

SHIVERY  fait,  a  fort  of  fait  very  different  from  the  common  brine 
fait,  and  formed  among  the  common  fort  in  the  boiling  pan., 

SHOAD,  in  mining,  a  train  of  metalline  (tones  mixed  with  earth, 
lying  fometimes  near  the  furface,  and  fometimes  at  confiderable 
depths;  but  always  affords  a  fure  indication  to  the  miner,  that  the  load 
or  vein  of  ore  is  not  far  diftant.  The  deeper  the  Jhoad  lies,  the  nearer 
generally  the  vein  is. 

Shoad-StOnes,  are  loofe  maffes  of  (tone  ufually  found  about,  the 
entrance  of  mines ;  and  fometimes  running  from  the  load  or  vein  of 
ore  to  the  furface  of  the  earth. 

SHOAL,  in  the  fea-phrafe,  fignifies  (hallow,  and  is  applied  to 
flats  in  the  water.  They  fay,  it  is  good  foaling,  when  a  ffiip,  failing 
towards  ffiore,  they  find,  by  her  founding,  it  grows  {hallower  and 
(hallower  by  degrees,  and  not  too  fuddenly ;  for  then  the  ihip  is  in  no 
danger. 

SHOALED,  fignifies  fragments  of  ore,  which  by  rains,  currents 
of  water,  &c.  are  torn  from  the  load  or  vein  of  ore. 

SHOE,  calceus,  a  covering  for  the  foot,  ufually  made  of  leather, 
by  the  company  of  cordwainers. 

Sto-makers  are  to  make  their  foes  of  fufficient  leather,  or  forfeit 
gr.  4 d.  and  journeymen  yto-makers  embezzling  leather  lhall  make 
iatisfaftion  for  damage,  or  be  ordered  by  juftices  to  be  whipped,  &c. 
Perfons  buying  or  receiving  fuch  leather,  are  to  make  reafonable  re- 
compence,  to  be  levied  by  diftrefs,  &c.  and  fearch  is  to  be  made  after 
the  fame:  alfo  leaving  tfieir  work  undertaken,  or  neglefiting  it,  to  be 
fent  to  the  houfe  of  correction  for  a  month. 

Shoe  of  the  anchor,  in  fea  language,  a  fmall  block  of  wood,  con¬ 
vex  on  the  back,  and  having  a  fmall  hole  fufficient  to  contain  the 
point  of  the  anchor  fluke  on  the  fore  fide.  It  is  ufed  to  prevent  the 
anchor  from  tearing  or  wounding  the  planks  on  the  Ihip  s  bow, 
when  afeending  or  defending;  for  which  purpofe  the  foe  Aides  up 
and  down  along  the  bow,  between  the  fluke  of  the  anchor  and  the 
planks,  as  being  preffed  clofe  to  the  latter  by  the  weight  of  the 
former. 

SHOP-LIFTER,  is  one  who,  on  pretence  of  buying  goods  or 
otherwife,  takes  an  opportunity  to  fteal  them;  and  it  the  goods 
amount  to  the  value  of  five  (hillings,  though  no  perfon  be  in  the 
(hop,  he  or  (he  is  guilty  of  felony  without  benefit  of  clergy. 

SHORE,  fca,  is  a  general  name  for  the  fea  coaft  of  any  country. 
A  bold  fore,  is  a  coaft  which  is  deep  and  abrupt,  fo  as  to  admit  the 
clofeft  approach  of  (hipping  without  expofing  them  to  the  danger  of 

being  (handed.  '  -  .  „  /P 

SHORT-SIGHTEDNESS,  myopia  or  myoptafts,  (from  (mjco,  to 
Jhut,  and  the  eye,)  a  defedt  in  the  conformation  of  the  eye,  wherein 
the  cryftalline,  &c.  being  too  convex,  the  rays  refledted  horn  ditferent 
objeds  are  refraded  too  much,  and  made  to  converge  too  faft,  fo  as 
to  unite  before  they  reach  the  retina,  by  which  means  vifion  is  ren¬ 
dered  dim  and  confuftd. 

It  is  termed  myopia y  bccaufe  people  fo  afteifled  generally  half  lhtit 
their  eyes  when  they  intenfely  look  at  an  objed.  "1  he  fight  of 
myopes  is  fo  (hurt,  that  they  can  neither  read  nor  diftinguiffi  objeds 
without  concave  glafles;  this  is  owing  to  the  too  great  convexity  of 
the  cryftalline  humour  of  the  eye,  whereby  the  rays,  unlefs  the 
No.  145.  Vql.  III. 
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I  objed  is  placed  clofe  to  the  eye,  are  united  before  they  reach  the  reti- 

ffie  fnS2Uen  yn ‘I0"  mUft  ^  indiftina  in  ^h.  The  concavity  of 
the  fpedacles  muft  be  proportioned  to  the  fight,  and  Port-fabled  per- 

ffiev  fhoul f  ,  rg'h  the  ‘eaft  concave  glaffes,  and  when  they  read 

of  dylbpia!1  hCm  35  Ul  ®  aS  ^  convenient,y  can*  It  is  a  fpecies 

SHO  I  ,  m  military  affairs,  includes  all  forts  of  ball  or  bullets  for 

P:d"anCe>'’  for  Ea- fervice,  are,  1 .  round- Jhot,  which 
are  balls  or  globes  ot  iron  fitted  to  the  bore  of  the  piece;  2.  bar-tboU 
orme  o  two  bullets,  or  rather  half-bullets,  joined  together  by  an 
iron  bar,  and  ferving  to  cut  down  malts,  fails,  See.  3 

t!  f“,lable’  on  fopfoard,  is  the  fplicing  of  two  cables  toge- 

/U "m3  ■  1  'I*  'n  deeP  waters  3r>d  in  great  roads,  for 

out  ahead  ler  ^  one  ,/to  of  a  cable ,  than  by  three  (hort  cables 

-FLAGON,  a  fort  of  flagon  fomewhat  bigger  than  ordi- 
nary,  which  in  fome  counties,  particularly  Derbydfire.  it  is  the 

a^hXng r  thC  h°ft  t0  ferVC  hiS  gUefts  in*  after  they  have  drank  above 

ELDER- to*,  fcapula,  is  a  triangular  bone,  fituated  on 
heoutlide  of  the  ribs,  extending  from  the  fecond  to  the  feventh; 
ts  iides  are  unequal;  the  pofterior  fide  or  bafts  is  the  longed, 

?  Trc0uauS  ft°rter’  and  the  fuPeri(,r  cofla  is  the  fhorTeft. 
1  ne  body  of  this  bone  is  concave  towards  the  ribs,  and  convex  be- 

fcapuI;T^ere  U  1S  Ca^ed  dorkim’  Three  proceffes  proceed  from  the 

SHOULDER-PI jTCHT,  in  farriery,  is  a  difeafe  in  a  horfe, 
^  f1*  k  f  or  Pl)int°(  the  (lioulder  is  difplaced,  which  makes  the 
horle  halt  downright.  This  may  be  remedied  by  fwimming  the  horfe 
a  dozen  times  up  and  down  in  deep  waiter. 

SHOULDER-SPLAIT.  or  Shoulder-torn,  is  a  hurt  which 

fro  in  the  ffiJaft^  f°me  dan§er0US  diP’  whereby  the  fhoulder  is  parted 


ora^w-muuSff,  or  Hardy  Shrew,  in  zoology,  a  genus  o 
quadrupeds,  of  the  order  of  the  glires;  the  upper  fore-teeth  of  whicl 
are  bihd,  and  lower  ones  feirated:  the  upper  canine  teeth  are  ver 
ma  1,  and  four  in  number.  1  \\eprew-moufie  is  an  extremely  fingula 
l.tne  animal,  which  greatly  refembles  the  common  moufe,  but  i 
fomewhat  fmaller. 

There  is  alfo  a  water  Jhrcw-moufe,  much  larger  than  the  commot 
Jhrew;  it  s  length  from  nofe  to  tail  being  three  f  inches;  it’s  tail  tw< 
inches ;  the  upper  part  of  the  body  and  the  head  are  black ;  the  throat 
breatt,  and  belly  of  a  light  alh-colour;  and  beneath  the  tail  there  is  ; 
triangular  dufky  fpot. 

SHRIMP,  in  ichthyology,  the  Engliffi  name  of  two  differen 
fpecies  of  the  fquilla,  viz.  the  common  primp,  and  the  fmooth-nofet 
primp. 


1  he  common  primp  is  the  long-tailed  fquilla,  with  the  fnout  fer- 
rated  above  and  tridentated  below ;  the  body  is  oblong  and  rounded 
above  the  beak  or  fnout ;  which  diftmguifhes  it  from  all  the  other  fpe¬ 
cies:  it  is  long,  of  a  lanceolated  figure,  (harp-pointed,  and  has  eight 
denticulations  above,  and  three  below.  The  fmc/orh-nofed  primp , 
or  long-tailed  fquilla,  with  a  fmooth  fnout,  grows  to  the  fame  lize 
with  the  common  primp;  however,  the  body  is  thick,  and  the  fnout  is 
very  fhort,  without  the  (pines,  or  denticulations  of  the  other. 

SHRINE,  in  eccldiaftical  hiftory,  a  cafe  to  hold  the  relics  of  fome 
faint.  1  he  woid  is  formed  from  the  Latin ,  fcriniurn,  a  defk  or  cabi¬ 
net.  In  poetry  it  is  ufed  for  an  altar. 

SHROVE-  riDE,  in  it’s  original  meaning,  fignifies  the  time  of 
confelfiug  fins.  Tide  refers  to  time;  zn&prove,  Ihrive  or  fhrift,  are 
denved  from  the  Saxon,  and  fignify  confeflion.  In  the  earlier  con- 
ftitution  ol  the  church  it  was  ordered,  “  that  in  the  week  next  before 
Lent  every  man  ffiould  go  to  his  fhrift,  and  his  fhrift  ihould  ihrive 
hiui  in  fuch  a  manner  as  the  deeds  which  he  had  done  required.” 

SHROWD1NG  of  trees ,  the  cutting  or  lopping  off  the  top 
branches ;  it  is  only  pradlilcd  on  thofe  trees  which  are  defigned  for 
fuel,  or  fome  prefent  ufe,  not  being  fit  for  timber. 

1  rees  fhould  be  three  or  four  years  old  before  they  are  prowded, 
which  fhould  be  done  in  winter  for  the  harder  forts  of  wood,  and  in 
fprmg  for  the  lofter  kinds,  taking  care  to  cut  the  remaining  flump 
aflope  and  fmooth. 

SHROWD$,  or  Shrouds,  are  great  ropes  in  a  (hip,  which  go 
up  on  both  lides  of  all  malts,  except  the  bow-fprit. 

Th <t  prouds  are  always  divided  into  pairs,  i.  e.  one  piece  of  rope 
is  doubled,  and  the  two  parts  faftened  together  at  a  fmall  diftance  from 
the  middle,  fo  as  to  leave  a  fort  of  noofe  or  collar  to  fix  upon  the  malt- 
head. 

They  are  faftened  below  by  chains  to  the  (hip’s  fides,  and  aloft, 
over  the  head  of  the  malt;  their  pennants,  fore-tackle,  and  fwifters, 
being  firft  put  under  them ;  and  they  are  ferved  there,  to  prevent 
their  galling  the  mall.  The  top-mall  prowds  are  faftened  to  the 
futtocks,  by  plates  of  iron,  and  by  what  they  call  dead-men's  eyes , 
and  laniers  alfo,  as  the  others  are.  See  Plate  125,  fig.  1.  No.  33, 
84,  142. 


Some  of  the  terms  relating  to  the  prouds  are,  eafie  the  prouds;  that 
is,  flacken  them.  Set  taught  the  Prouds;  that  is,  let  them  falter. 

SHRUB,  frutex,  a  woody  plant,  of  a  fize  lefs  than  a  tree,  and 
which,  befides  it’s  principal  (tern  and  branches,  frequently  from  the 
fame  root  puts  forth  feveral  other  confiderable  fets  or  Items.  The 
two  hardiefl prubs  we  are  poffeffed  of  are  the  ivy  and  box ;  thefe  ftand 
the  feverity  of  our  lharpeft  winters  unhurt,  while  other  pfubs  periffi, 
and  trees  have  their  folid  bodies  fplit  and  torn  to  pieces. 

SHUTTLE,  in  the  manufactures,  an  inftrument  ufed  by  the 
weavers,  which  with  the  thread  it  contains,  either  of  woollen,  (ilk, 
flax,  or  other  matters,  ferves  to  form  the  woofs  of  fluffs,  cloths, 
linens,  ribbans,  &c. 

SI,  in  jmific,  a  feventh  note  lately  added  by  Le  Ma’.re  fo  the  fix 
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ancient  notes  invented  by  Guido  Aretin',  by  means  of  which  the  dif¬ 
ficulty  attending  the  ancient  fcale  is  avoided. 

SIBYLS,  fybilla,  in  pagan  antiquity,  certain  women,  faid  to  have 
been  endued  with  a  prophetic  fpirit,  and  to  have  delivered  oracles 
forefhe wing  the  fates  and  revolutions  of  kingdoms.  We  have  in  the 
writings  of  the  ancients  mention  made  of  ten  of  them,  the  eldeft  of 
whom  being  named  Sibylla ,  all  the  reft  of  the  fame  fex,  who  after¬ 
wards  pretended  to  the  like  fatidical  fpirit,  were  called  from  her  Si¬ 
byls.  The  moft  eminent  of  the  ten,  mentioned  in  hiftory,  was  Ihe 
Whom  the  Romans  called  Sibylla  Cumasa,  or  Erythraea.  She  was 
born  at  Erythraea  in  Ionia,  from  whence  (he  removed  to  Cumae  in 
Italy,  and  there  delivered  all  her  oracles  from  a  cave  or  fubterra- 
neous  vault  dug  out  of  the  main  rock. 

With  refpeft  to  a  collection  of  oracles  pretended  to  be  fibylline, 
and  ftill  preferved  in  eight  books  of  Greek  verfe,  the  generality  of 
the  critics  look  upon  it  as  fpurious,  becaufe  it  contains  fuch  an  ab- 
ftra£t  of  the  doCtrines  of  the  Old  and  New  Teftament,  as  none  but 
a  Chriftian  could  write.  Befides  which,  itcarries  fe  veral  other  marks 
of  impofture  ;  fuch  as  the  notion  of  the  Millenarians,  which  was 
not  broached  till  the  fecond  century  ;  and  a  fucceflion  of  all  the 
Roman  emperors  from  Julius  Caefar  to  Antoninus  Pius,  in  fuch  a 
manner  as  {hews  it  to  have  been  written  rather  as  a  hiftory  of 
things  paft,  than  as  a  prophecy  of  future  events. 

SICE-ACE,  a  game  with  dice  and  tables,  whereat  five  may  play; 
each  having  fix  men,  and  the  lalt  out  lofing.  At  this  game,  they 
lead  one  another  with  aces :  fixes  bear  away  ;  and  doublets  drinks, 
and  throws  again. 

SICUT  alias ,  in  law,  another  writ  Iffued  out  like  the  former, 
where  the  firft  was  not  executed. 

SIDE,  latus,  the  half  of  any  thing,  as  an  animal,  a  {hip,  &c. 
The  fides  of  an  animal  are  diftinguiftied  into  the  right  and  lef t Jide ; 
but  thofe  of  a  {hip,  into  the  ftarboard  and  larboard_//<&. 

In  geometry,  the  fides  of  a  redtilinear  figure  are  the  lines  which 
form  it’s  periphery. 

Side-Lays,  among  hunters,  dogs  that  are  let  flip  at  deer,  as  he 
paffes. 

Sides-Men,  or  Synod’s  Men,  perfons  who,  in  large  pariflies, 
are  appointed  to  aflift  the  church-wardens  in  their  inquiry  and  pre- 
fentments  of  fuch  offenders  to  the  ordinary,  as  are  punilhable  in  the 
fpiritual  court. 

SIDERIAL  day  is  the  time  in  which  any  ftar  revolves  from  the 
meridian  to  the  meridian  again;  viz.  23 hours 56  minutes 4 feconds 
6  thirds  of  mean  folar  time.  There  are  366 'ftderial  days  in  a  year, 
or  in  the  time  of  365  diurnal  revolutions  of  the  fun.  The  firft  co¬ 
lumn  of  the  following  table  is  the  number  of  revolutions  of  the  ftars* 
the  others  next  are  the  times  in  which  thefe  revolutions  are  made* 
‘as  {hewn  by  a  well  regulated  clock ;  and  thofe  on  the  right  hand 
{hew  the  daily  accelerations  of  the  ftars,  that  is,  how  much  any  ftar 
gains  upon  the  time  {hewn  by  fuch  a  clock,  in  each  revolution. 


S,  j^Times  in  which  thefe  revolu- 
«  <  tions  are  made. 

IT  O 


«  C 

*2  g 

O 

X 

0 

§ 

Sec 

H 

ST 

2 

(0 

c 

*1 

3 

• 

Q* 

*-t 

1 

0 

23 

56 

4 

CO 

6 

CO 

00 

2 

1 

23 

52 

8 

12 

I 

3 

2 

23 

48 

12 

18 

I 

4 

3 

23 

44 

16 

24 

2 

1 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
2.3 

24 

25 

26 


4 

5 

6 

7 

8 

9 


23  40 

2.3  36 

23  32 
23  28 

23  24 
23  20 


10  23  16 

11  23  12 

12  23  8 

13  23  4 

14  23  1 

15  22  57 

16  22  cz 

17  22  49 

18  22  45 

19  22  41 

20  22  37 

21  22  33 

22  22  29 

23  22  25 

24  22  2T 

25  22  17 

27  26  22 

28  27  22 

29  25  22 

30  29  22 

40  39  21  22 

50  49  20  43 

IOO  99  17  26 

2OOI99  10  53 

300  299  4  20 

o  24 
o  4 

O  1 


*3 

9 

5 

2 


360359 

365 364 
366  365 


20 
24 
28 

36 

41 

45 
49 

53 
57 

1 

5 
9 
13 

*7 
22 
26 

30 

34 

38 

42 

46 
5°  42 

54  48 
54 

o 
o 
o 
o 

1 

2 


3? 

36 

42 

48 

54 

o 

6 

12 

18 

24 

3° 

36 

42 

48 

54 

o 

6 

12 

18 

24 

3? 


58 

3 

44 

25 

50 

40 

30 

36 

56 

0 


2 

3 

3 

4 

4 

5 

5 

6 
6 

7 

/n 

8 
9 
9 

10 

10 

11 

11 

12 
12 

*3 

*3 

*4 

*4 

15 

*9 

24 
48 
37 

25 


5 

32  5 

3§ _ 57 


Accelerations  of  the 
ftars. 

X 

O 

g 

C/3 

rt 

O 

d 

s» 

C 

3 

• 

c 

CO 

Qu 

sf 

0 

3 

55 

54 

0 

0 

7 

51 

57 

59 

0 

it 

47 

4» 

59 

0 

15 

43 

35 

58 

0 

*9 

39 

29 

58 

0 

23 

,35 

23 

57 

0 

27 

3i 

*7 

57 

0 

31 

27 

11 

56 

0 

35 

23 

5 

56 

0 

39 

18 

59 

55 

0 

43 

14 

53 

55 

0 

47 

10 

47 

54 

0 

51 

6 

4* 

54 

0 

%55 

2 

35 

53 

0 

58 

58 

29 

53 

1 

2 

-54 

23 

52 

1 

6 

5° 

*7 

52 

I 

10 

46 

11 

5i 

I 

*4 

42 

5 

5i 

I 

18 

37 

59 

5o 

1 

29 

33 

53 

5° 

I 

26 

29 

47 

49 

l 

30 

25 

4» 

49 

I 

34 

21 

35 

48 

I 

38 

17 

29 

48 

I 

42 

13 

23 

47 

I 

46 

9 

17 

47 

1 

50 

5 

11 

46 

I 

54 

1 

5 

46 

I 

57 

56 

59 

45 

2 

37 

*5 

59 

4* 

3 

16 

34 

59 

36 

6 

33 

9 

59 

12 

*3 

6 

r9 

58 

23 

l9 

39 

29 

57 

35 

23 

35 

23 

57 

6 

23 

55 

3 

27 

4 

23 

58 

V 

59 

21 

3 

,  Thfis  tabl*  wU1  n°t  d'ffer  the  279936000000th  part  of  a  fecond  of 
time  trom  the  truth  in  a  whole  year.  It  was  calculated  by  Mr 
Fergufon  ;  and  is  the  only  table  of  the  kind  in  which  the  receflion 
*>f  the  equinoctial  points  has  been  taken  into  the  calculation. 


SIEGE,  in  the  art  of  war,  the  encampment  of  an  army  round  a 
place,  in  order  to  take  it,  either  by  formal  attacks,  or  famine.  The 
word  is  French,  and  literally  fignifies  a  feat. 

The  method  of  encamping  is  very  different  in  a  fiege,  from  that 
obferved  on  a  march ;  as  in  the  former  the  army  en  virons  the  place 
without  cannon-lhot,  that  nothing  may  enter.  If  the  place  be 
fituated  on  a  river,  a  detachment  is  fent  to  the  other  fide,  and 
bridges  of  communication  both  above  and  below  the  town.  The 
army  alfo  epcamp  with  their  backs  to  the  town,  with  the  battalions 
and  fquadrons  interlined  ;  and,  having  taken  poffeflion  of  all  the 
heights,  whence  the  enemy  may  be  annoyed,  the  engineers  trace 
the  lines  of  circumvallation  and  contravallation,  every  regiment 
working  at  the  place  appointed  them. 

When  the  general  has  difpofed  his  guards,  as  well  towards  the 
place  as  towards  the  country,  and  eftablilhed  the  lieutenant-gene¬ 
rals  to  command  in  the  particular  quarters,  he  goes  with  the  en¬ 
gineers  to  view  the  place, and  orders  the  attack  in  the  place  judged 
the  weakeft.  v  J  ° 

To  form  a fiege,  there  mud  be  an  army  fuflicient  to  furnifli  five  of 
fix  reliefs  for  the  trenches,  pioneers,  guards,  &c.  alfo  artillery,  and 
magazines  furniftied  with  a  fufficient  quantity  of  ammunition  and 
provifions  ;  and  an  hofpital,  for  taking  care  of  the  wounded. 

To  raife  a fiege,  is  to  give  over  attacking  a  place;  ordering  the 
works  and  polls  before  it  to  be  levelled. 

SIEVE,  or  Searce,  an  inftrument  ferving  to  feparate  the  fine 
from  the  coarfe  parts  of  powders,  liquors,  and  the  like ;  or  to  cleanfc 
pulfe  from  duft,  light  grains,  &c. 

SIEUR,  a  title  of  honour,  or  quality,  among  the  French  ;  chiefly 
ufed  among  the  lawyers,  and  in  public  a&s,  and  other  writings  of 
that  kind.  The  title fieur  is  alfo  given  by  a  fuperior  to  an  inferior, 
in  his  letters,  and  other  private  writings. 

SIGAH-GUSH,  in  zoology.  See  the  article  Lynx. 

SIGHING,  an  effort  of  nature,  by  which  the  lungs  are  put  into 
greater  motion,  and  more  dilated,  fo  that  the  blood  paffes  more 
freely,  and  in  greater  quantity,  to  the  left  auricle,  and  thence  to  the 
ventricle. 

SIGHT,  the  exercife,  or  a<ft,  of  the  fenfe  of  feeing. 

Our  eyes  are  really  no  other  than  a  kind  of  natural  fpeaacles  : 
their  humours  do  the  fame  office  as  the  lens  in  fpeaacles  ;  and,  ac¬ 
cording  to  the  figure  of  the  cryftalline,  and  it’s  diftance  from  the  re¬ 
tina,  objeas  are  feen  very  differently  by  us  ;  ihfotnuch  that  we  are 
not  fure,  that  there  are  any  two  perfons  in  the  world  who  fee  them 
equally  big.  It  is  even  very  rare,  that  the  fame  perfon  fees  the  fame 
objea  equally  big  with  both  eyes ;  as  both  eyes  are  very  feldom  per. 
fedlly  alike:  on  the  contrary,  we  generally  fee  things  bigger  with 
the  left  than  the  right-eye  ;  of  which  we  have  fome  very  good  ob- 
fervations  in  the  journal  of  the  learned  at  Rome,  for  the  year  1669. 
See  the  article  Vision.  ; 

Sights,  in  mathematics,  denote  two  thin  pieces  of  brafs,  raifed 
perpendicularly  on  the  two  extremes  of  an  alidade  or  index  of  a  the¬ 
odolite,  circumferentor,  or  other  like  inftrument  ;  each  whereof 
has  an  aperture  or  flit  up  the  middle,  through  which  the  vifual  ravg 
pafs  to  the  eye,  and  diftant  objefts  are  feen.  Their  ufe  is,  for  the 
juft  diredfion  of  the  index  to  the  line  of  the  objedt. 

SlGNyJignum,  a  fenfible  mark,  or  charader  of  fomething  abfent, 
or  invifible.  A  token.  A  pidture  or  board  hung  over  a  tradefman’s 
{hop.  A  miracle. 

Sign,  in  aftronomy.  Refer  back  to  the  Syftem. 

Sign  manual,  in  law,  is  ufed  to  fignify  any  bill,  or  writing,  figned 
by  the  king’s  own  hand. 

SIGNALS,  certain  figns  agreed  upon,  for  fuddenly  conveying 
intelligence  to  places,  to  which  the  voice  cannot  reach.  Thus,  in 
fome  countries,  fires  are  lighted  upon  the  hills,  at  the  approach  of 
danger;  and  at  the  beginning  of  a  battle,  or  an  attack ,  fignals  are 
ufually  made  with  drums  and  trumpets.  At  fea,  they  arc  given  by 
firing  guns,  by  lights,  fails,  flags,  &c.  Refer  to  Syftem  of  Na¬ 
vigation,  p.  1470. 

SIGNATURE,  figning,  a  fubfcription,  or  the  putting  one’s  name 
at  the  bottom  of  an  adt  or  deed,  in  one’s  own  hand-writing. 

Signature,  in  printing,  is  a  letter  put  at  the  bottom  of  the  firft 
page,  atleaft,  in  each  fheet,  as  a  diredtion  to  the  binder,  in  folding, 
gathering,  hnd  collating  them.  The fignatures  coniift  of  the  capital 
letters  of  the  alphabet,  which  change  in  every  Iheet  r  if  there  be 
morelheets  than  letters  in  the  alphabet,  to  the  capital  letter  is  added 
a  fmall  one  of  the  fame  fort,  as  A  a,  B  b ;  which  are  repeated  as  of¬ 
ten  as  neceffary.  In  large  volumes,  it  is  ufual  to  diftinguifti  the 
number  of  alphabets,  after  the  firft  two  or  three,  by  placing  a  figure 
before  the  Jignature,  as  4  B,  4  C,  &c. 

SIGNET,  one  of  the  king’s  feals,  ufed  for  fealing  his  private 
letters,  and  figning  all  grants  which  pafs  his  majefty's  hand  by  bill. 

SIGUETTE,  in  the  manege,  a  round  iron,  all  of  one  piece, 
fewed  under  the  nofe-band  of  the  bridle,  that  it  may  not  be  in  view: 
it  is  ufed  with  a  martingale,  when  a  horfe  bears  upon  the  hand. 

SILENI,  in  antiquity,  a  fort  of  heathen  demigods,  the  fame 
with  Satyrs,  which  were  called  Silent  when  they  came  to  be  ad- 
vanced  in  age.  The  moft  principal  was  the  eldeft. 

SlLK,/ericum,  a  very  foft,  fine,  bright,  delicate  thread,  the  work 
of  an  infedt  called  bombyx,  or  the  fdk- worm. 

In  the  year  555,  two  monks  brought  from  theE.  Indies  to  Con- 
ftantinople  great  quantities  of filk-w orms,  with  inftrudtions  for  the 
hatching  their  eggs,  rearing  and  feeding  tbe  worms,  drawing  out  the 
filk,  fpinning  and  working  it.  Immediately  manufadtures  were  fet 
up  at  Athens,  Thebes,  and  Corinth.  About  1 1 30,  Roger,  king  of 
Sicily,  eftablifhed  a Jilk  manufactory  at  Palermo,  and  another  in  Ca¬ 
labria,  managed  by  workmen  whom  he  brought  from  Athens,  Co¬ 
rinth,  &c.  which  that  prince  had  conquered  in  his  expedition  to  the 
Holy  Land.  By  degrees  the  reft  of  Italy  and  Spain  learned,  from 
the  Sicilians  and  Calabrians,  the  management  of  the _/i/L  worms,  and 

the, 


the  working  oi  filk  ;  and  at  length,  a  little  before  the  reign  of  Fran¬ 
cis  I.  France  began  to  imitate  them. 

The  great  advantage  flowing  from  this  new  manufacture,  made 
our  king  James  I.  to  be  very  defirous  of  it’s  being  introduced  into 
England  ;  accordingly,  it  was  recommended  feveral  times  from  the 
throne,  and  in  the  molt  earned  terms,  to  plant  mulberry-trees,  &c. 
for  the  propagation  of  ftlk-vrorms,  but  unhappily  without  effed  ; 
though  from  the  various  experiments  inferted  in  the  Philofophical 
Tranfadions,  and  other  places,  it  appears,  that  the  filk-w ork  thrives, 
and  works  as  well,  in  all  refpeds,  in  England,  as  in  any  other  part 
of  Europe. 

The  (ilk- worm  is  an  infed  not  more  remarkable  for  the  precious 
matter  it  furnifhes  for  divers  fluffs,  than  for  the  many  forms  it  af- 
fumes,  before  and  after  it’s  being  enveloped  in  the  rich  cod  or  ball 
it  weaves  itfelf.  From  a  fmall  egg  about  the  fize  of  a  pin’s  head, 
which  is  it  s  firft  flate,  it  becomes  a  pretty  big  worm,  or  maggot,  of 
a  whitifh  colour,  inclining  to  yellow.  In  this  flate  it  feeds  on  mul¬ 
berry-leaves,  till,  being  come  to  maturity,  it  winds  itfelf  up  in  a 
(ilken  bag,  or  cafe,  about  the  fize  and  fhape  of  a  pigeon’s  egg,  and 
becomes  metamorphofed  into  an  aurelia :  in  this  flate  it  remains 
without  any  figns  of  life  or  motion  ;  till  at  length  it  awakes;  to 
become  a  butterfly,  after  making  itfelf  a  paffage  out  of  it’s  filken  fe- 
pulchre.  And,  at  laft,  dying  indeed,  it  prepares  itfelf,  by  an  egg, 
or  feed  it  cafls,  for  a  new  life,  which  the  warmth  of  the  fummer- 
weather  affifts  it  in  refuming. 

As  foon  as  the  filk- worm  is  arrived  at  the  fize  and  flrength  necef- 
fary for  beginning  his  cod,  he  makes  his  web;  for  it  is  thus  they 
call  that  flight  tiflue,  which  is  the  beginning  and  ground  of  this  ad¬ 
mirable  work.  This  is  his  firft  day’s  employment.  On  the  fecond, 
he  forms  his  folliculus  or  ball,  and  covers  himfelf  almoft  over  with 
Jilk.  The  third  day  he  is  quite  hid,  and  the  following  day  employs 
himfelf  in  thickening  and  ftrengthening  his  ball,  always  working 
from  one  Angle  end,  which  he  never  breaks  by  his  own  fault,  and 
which  is  fo  fine,  and  fo  long,  that  thofe  who  have  examined  it  at¬ 
tentively,  think  they  fpeak  within  compafs,  when  they  affirm,  that 
each  ball  contains Jilk  enough  to  reach  the  length  of  fix  Englilh  miles. 

In  ten  days  time  the  ball  is  in  it’s  perfection,  and  is  now  to  be 
taken  down  from  the  branches  of  the  mulberry-tree,  where  the 
worms  have  hung  it.  But  this  point  requires  a  deal  of  attention,  for 
there  are  fome  worms  more  lazy  than  others,  and  it  is  very  dange¬ 
rous  waiting  till  they  make  themfelves  a  paffage,  which  ufually  hap¬ 
pens  about  the  fifteenth  day  of  the  month. 

The  firft,  fineft,  and  ftrongeft  balls,  are  kept  for  the  grain,  the 
reft  are  carefully  wound  ;  or  if  it  is  defired  to  keep  them  all,  or  if 
there  be  more  than  can  be  well  wound  at  once,  they  lay  them  for 
fome  time  in  an  oven  moderately  hot,  or  elfe  expofe  them,  for  fe¬ 
veral  days  fucceflively,  to  the  greateft  heats  of  the  fun,  in  order  to 
kill  the  infed,  which,  without  this  precaution,  would  not  fail  to 
open  itfelf  a  way  to  go  and  ufe  thofe  new  wings  abroad  it  has  acquired 
within. 

Ordinarily,  they  only  wind  the  more  perfed  balls  ;  thofe  that  are 
double,  or  too  weak,  or  too  coarfe,  are  laid  afide,  not  as  altogether 
ufelefs,  but  that,  being  improper  for  winding,  they  are  referved  to 
be  drawn  out  into  fkains.  The  balls  are  of  different  colours ;  the 
moft  common  are  yellow,  orange-colour,  ifabella,  and  flelh-colour; 
there  are  fome  alfo  of  a  fea-green,  others  of  a  fulphur-colour,  and 
others  white  ;  but  there  is  no  neceffity  for  feparating  the  colours  and 
(hades  to  wind  apart,  as  all  the  colours  are  to  be  loft  in  the  future 
fcouring  and  preparing  of  the  /ilk. 

To  wind  Silk  from  the  balls.  Two  machines  are  neceffary,  the 
one  a  furnace  with  it’s  cqpper  ;  the  other  a  reel,  or  frame,  to  draw 
the  Jilk.  The  winder,  then,  feated  near  the  furnace,  throws  into  the 
copper  of  water  over  the  furnace  (firft  heated  and  boiled  to  a  certain 
degree,  which  cuftom  alone  can  teach)  a  handful  or  two  of  balls, 
which  have  been  firft  well  purged  of  all  their  loofe  furry  fubftanee. 
He  then  ftirs  the  whole  very  brifkly  about  with  birchen  rods,  bound 
end  cut  like  brulhes  ;  and  when  the  heat  and  agitation  have  detached 
the  ends  of  the  Jilk  of  the  pods,  which  are  apt  to  catch  on  the  ends, 
he  draws  them  forth,  and  joining  ten  or  twelve,  or  even  fourteen  of 
them  together,  he  forms  them  into  threads,  according  to  the  bignefs 
required  to  the  works  they  are  deftined  for ;  eight  ends  fufficing  for 
ribbands;  and  velvets,  &c.  requiring  no  lefs  than  fourteen.  The 
ends,  thus  joined  into  two  or  three  threads,  are  firft  paffed  into  the 
holes  of  three  iron  rods,  in  the  fore  part  of  the  reel,  then  upon  the 
bobbins,  or  pullies,  and  at  laft  are  drawn  out  to  the  reel  itfelf,  and 
there  faftened ;  each  to  an  end  of  an  arm  or  branch  of  the  reel. 
Thus  difpofed,  the  workman,  giving  motion  to  the  reel,  by  turning 
the  handle,  guides  his  threads,  fubftitutes  new  ones,  when  any  of 
them  break,  or  any  of  the  balls  are  wound  out ;  ftrengthens  them, 
where  neceffary,  by  adding  others  ;  and  takes  away  the  balls  wound 
out,  or  that,  having  been  pierced,  are  full  of  water. 

In  this  manner,  two  workmen  will  fpin  and  reel  three  pounds  of 
Jilk  in  a  day;  which  is  done  with  greater  difpatch  than  is  made  by 
the  fpinning-wheef'  or  diftaff.  Indeed,  all  ft  Iks  cannot  be  fpun  and 
reeled  after  this  manner ;  either  by  reafon  the  balls  have  been  perfo¬ 
rated  by  the  /i/£-worms  themfelves,  or  becaufe  they  are  double,  or  too 
weak  to  bear  the  water ;  or  becaufe  they  are  coarfe,  Sec.  Of  all 
thefe  together,  they  make  a  particular  kind  of  filk,  called  floretta, 
which  being  carded,  or  even  fpun  on  the  diftaff,  or  the  wheel,  in  the 
condition  it  comes  from  the  ball,  makes  a  tolerable  ftlk. 

As  to  the  balls,  after  opening  them  with  feiffars,  and  taking  out 
the  infeds,  which  are  of  fome  ufe  for  the  feeding  of  poultry,  they 
are  fteeped  three  or  four  days  in  troughs,  the  water  whereof  is  changed 
every  day  to  prevent  their  (linking.  When  they  are  well  foftened 
by  this  fcouring,  and  cleared  of  that  gummy  matter  the  worm  had 
lined  the  infide  withal,  and  which  renders  it  impenetrable  to  the 
water,  and  even  to  the  air  itfelf,  they  boil  them  half  an  hour  in  a  lye  of 
afties,  very  clear  and  well  drained  :  and  after  w'afhing  them  out  in 


the  r>ver,  and  drying  them  in  the  fun,  they  card  and  fpin  them  on 

e  wheel,  oec.  and  thus  make  another  kind  of  floretta,  fomewhat 
interior  to  the  former. 

As  to  the  fpinning  and  reeling  of  raw  flks  off  the  balls,  fuch  as 
they  are  brought  from  Italy  and  the  Levant,  the  firft  is  chiefly  per¬ 
formed  on  the  fpinning-wheel  ;  and  the  latter,  either  on  hand-reels, 
or  on  reels  mounted  on  machines,  which  ferve  to  reel  feveral  fkains 
at  the  fame  time. 

As  to  the  milling,  they  ufe  a  mill  compofed  of  feveral  pieces, 
which  may  mill  two  or  three  hundred  bobbins  at  once,  and  make 
them  into  as  many  (kains. 

The  French,  defirous  of  making  raw  filk  fit  for  organzine  among 
themfelves,  which  they  ufed  to  have  from  Piedmont,  applied  them¬ 
felves  wholly,  and  with  confiderable  fuccefs,  to  the  improvement  of 
the  band-reel.  But  although  the  Piedmontefe  reel  is  free  from  the 
inconvenience  of  all  thofe  reels  which  ufe  a  band,  it  is  liable  to  ob¬ 
jections,  which  have  obftruded  the  common  ufe  of  it ;  the  chief  of 
which  are,  that  four-toothed  wheels  are  more  difficult  to  be  made 
than  two  plain-grooved  ones,  and  that  being  made  only  of  wood, 
they  are  eafily  broken.  Mr.  Samuel  Pullein,  with  a  view  of  making 
this  reel  more  fimple,  and  more  familiar  to  the  common  people,  con- 
ftruded  a  reel,  which,  without  any  additional  mechanifm,  performs 
the  woik  of  the  Piedmontefe  red,  and  ufes  but  two  wheels  with 
teeth  inftead  of  four  wheels.  In  his  conftrudion  he  has  introduced 
a  new  proportion  .between  the  wheels,  fo  that  the  filk  thread  will  not 
be  laid  in  the  fame  place  on  the  reel,  till  after  the  winding  of  near 
fix  hundred  yards  ;  by  which  means,  the  thread  having  time  to  dry, 
all  vitrage  is  avoided  ;  whereas  thofe  in  common  ufe  do  not  reel  above 
one  hundred  and  fifty  yards,  till  the  thread  is  laid  in  the  fame  place. 
He  has  alfo  added  to  his  reel  an  improved  method  of  making  the 
double  croiffure  as  eafily  as  the  Piedmontefe  make  the  fingle  one, 
which  gives  a  confiderable  perfection  to  the  filk.  This  reel  is  repre- 
fented  in  Plate  25,  fig ,  14.  At  A  is  exhibited  the  manner  in  which 
a  winch  D,  fixed  in  the  arbre  Q_A,  which  paffes  through  a  nich  in 
an  upright  fupporter  R,  is  made  to  anfwer  the  fame  purpofe  as  the 
two  wheels  with  teeth,  W'hich  are  ufed  in  the  Piedmontefe  reel,  and 
by  a  more  fimple  mechanifm  to  move  the  guide-ftick  F  to  the  fame 
advantage  as  with  the  wheels.  The  double  croiffure,  reprefented  at 
large  in  fig.  15,  is  made  by  means  of  the  crofs  B,  called  the  fwivel- 
crofs,  which  is  formed  of  a  common  lath.  At  hh  are  fixed  two  lit¬ 
tle  ivory  or  brafs  wheels*  with  fmooth  acute-angled  grooves  in  them, 
to  receive  the  threads  which  come  from  the  two  flop- wires  b  b.  One 
end  of  the  fwivel-crofs  K  is  fomewhat  broad,  and  refts  upon  the 
guide-ftick  F,  diredly  in  the  middle  between  the  two  guide-wires 
c  c.  Here  it  moves  and  plays  freely  on  a  pin  fixed  in  the  guide-ftick, 
the  pin  pafling  through  the  nich  m.  The  other  end  of  the  fwivel  M 
contains  the  ftop-wires  b  b,  and  is  fixed  to  the  end  of  the  rod  O, 
which  projeds  from  the  front  bench  of  the  reel,  by  means  of  a  piece 
of  packthread,  pafling  through  a  hole  in  the  fwivel  and  in  the  piece 
O,  and  being  fixed  to  a  peg  P,  which  turns  in  the  under  part  of  the 
piece  O,  is  drawn  to  a  proper  degree  of  tenfion  to  allow  the  fwivel  to 
obey  all  the  motions  of  the  guide-ftick.  The  double  croiffure  is 
formed  in  the  following  manner  :  the  two  filk  threads  are  paffed  thro’ 
the  two  ftop-wires  b  b,  and  through  the  two  guide-wires  cc,  and  fo  are 
faftened  to  the  reel..  Then  either  of  the  two  threads  is  taken  in  that 
part  of  it  which  lies  between  the  ftop-wire  and  guide-wire,  and  turned 
two  or  three  times  round  the  other  thread  ;  and  then,  each  thread  is 
placed  in  the  groove  of  the  pulley  at  hh  \  taking  care  to  place  each 
in  the  groove  of  that  pulley,  which  lies  on  the  fide  of  it’s  own  ftop- 
wire.  The  threads  will  then  appear  in  the  fituation  reprefented  in 
the  figure  twifted  round  one  another  in  the  two  points  0  and  p.  The 
fwivel-crofs  is  (hewn  at  B  (fig.  14,)  in  it’s  true  proportion  and  fitua¬ 
tion,  when  the  reel  is  ready  to  work.  The  ftlk  reel  has  been  lately 
much  improved  by  M.  Vaucanfon. 

Silk  being  properly  an  animal  fluid  hardened  by  the  air,  is  ufually 
much  mended  or  depraved  in  it’s  nature  and  qualities,  according  to 
the  nourifhment  the  worm  receives  from  a  good  or  bad  leaf ;  a  great 
deal,  therefore,  depends  on  the  goodnefs  or  badnefs  of  the  fpring  of 
the  year,  in  the  value  of  the  Jilk  produced.  A  warm  fpring  is  beft, 
and  it  fhould  be  moderately  moift ;  not  overmuch  fo,  becaufe  too 
great  a  fall  of  rain  is  always  found  to  rot  the  leaves.  Southerly 
winds  alfo  are  to  be  feared,  becaufe  they  burft  the  worm:  and 
northerly  ones,  when  ftrong,  ufually  fpoil  the  leaves.  All  thefe  be¬ 
ing  deftrudive,  either  of  the  animals  themfelves,  or  of  their  food, 
very  juft  prefages  may  be  formed  upon  them  of  the  produce  of  the 
enfuing  year. 

When  thefe  mifehiefs  do  not  happen,  but  the  fpring  is  favourable, 
the  people  have  little  to  do  but  to  watch  the  feeding  of  the  worms, 
and  about  Midfummer  they  are  to  begin  to  draw  the  Jilk  from  it’s 
cocoon,  to  fee  what  it  yields,  and  judge  of  it's  increaie  or  fcarcity, 
and  eftimate  it’s  goodnefs  and  perfedions  ;  the  principal  of  which 
are,  that  it  proves  clean,  light,  and  ftrong. 

Great  ule  may  be  made  of  thefe  obfervations,  provided  the  ma¬ 
nagement  be  good.  It  requires  great  care  to  hatch  the  eggs;  and 
when  hatched,  there  muft  be  a  careful  eye  over  the  worms,  even  to 
the  time  of  drawing  off  the  ftlk.  If  the  feafon  foTetels  a  fcarcity, 
the  bufinefs  of  the  prudent  manager  is  to  buy  up  all  the  old  ftlk  he  can 
procure,  and  keep  as  much  of  the  other  as  he  can,  to  be  employed 
in  the  beft  fabrics,  .hat  fo  they  may  not  be  obliged  to  hazard  all  the 
good  at  the  price  of  the  word  ;  but  when  the  feafon  proves  favoura¬ 
ble,  they  colled  the  new  for  the  .beft  fabrics,  and  compare  it  with 
the  old,  to  fee  whether  it  be  of  a  better  quality,  before  they  venture 
to  determine  their  prices. 

The  goodnefs  o i  filk  is  beft  diftingniflied  by  it’s  lightnefs,  that  be¬ 
ing  it’s  moft  effential  quality ;  this  every  one  knows  carries  a  Very 
great  profit  with  it,  being  bought  by  weight,  and  fold  by  meafure, 
at  the  firft  hand,  after  the  colledors.  The-  organzine  ftlk  is  the.btft 
of  any  made  in  the  country  of  Piedmont,  and  two  threads  are  equal 
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in  finenefs,  that  is,  in  Imoothnefs,  thicknefs,  and  length,  for  the 
thread  of  the  Hrlt  twift.  For  the  fecond,  it  matters  not  whether  the 
fingle  thread  be  ilrong  before  the  two  are  joined,  unlefs  to  fee  whe¬ 
ther  the  firft  twill  prove  well.  It  is  necelfary  that  the  flkbe  clean; 
and  it  is  to  be  obferved,  that  the  draw-coloured  is  generally  the 
lighted,  and  the  white  the  heavied  of  all.  The  fkains  (hould  be 
even,  and  all  of  an  equality,  w'hich  {hews  that  they  were  wrought 
together,  otherwife  we  may  with  judice  fufpedt  that  it  is  refufe  flk, 
and  cannot  be  equally  drawn  out  and  fpun,  for  one  thread  will  be 
Ihorter  than  the  other,  which  is  labour  and  lofs. 

It  will  be  requifite  to  fearch  the  bale  more  than  once,  and  take 
from  out  of  the  parcels  a  fkain  to  make  an  effay  ;  for  unlefs  it  be 
known  by  trial  what  one  buys,  there  is  the  greateft  danger  of  being 
cheated  in  this  commodity.  To  make  an  edimate,  and  know  the 
lightnefs,  fix  the  effay  upon  one  eighth  of  a  portee,  or  hand  of  Jilk  of 
a  hundred  and  ten  aunes of  ells  of  Lyons  in  length,  and  fee  what  it 
makes  of  aunes  by  the  eighth  part.  The  fkain,  which  is  of  eighty 
threads,  mud  be  multiplied  by  a  hundred  and  ten  aunes  of  Lyons, 
and  from  this  number  mud  be  dedudied  one-eighth  ;  as  for  example, 
no  by  80  makes  8800,  the  eighth  part  of  which  is  tioo;  and  this 
is  the  eighth  part  of  a  portee,  or  hand  of flk.  Now  to  calculate 
what  thefe  1100  aunes  weigh,  which  is  the  eight  part  of  a  portee, 
or  of  110  aunes  of  Lyons,  it  will  be  proper  to  take  a  fkain  out  of  the 
parcels,  which  you  take  from  out  of  the  bale  which  you  judge  may 
contain,  at  lead,  1 100  aunes,  to  make  the  one  eighth  part  of  a  por¬ 
tee,  which  portee  mud  be  divided  on  two  bobbins,  half  on  each  ; 
then  fix  the  two  bobbins  on  the  center,  or  beam,  and  from  thence 
pafs  it  through  the  comb  hurdiffoir,  viz.  550  from  the  two  bobbins 
will  make  1 100,  which  will  be  one  eighth  part  of  what  you  defire 
to  know.  This  done,  you  cut  off  your ftlk,  and  carry  it  to  put  on 
the  hurdidoir,  then  weigh  it,  and  multiply  the  weight  by  eight,  it 
will  w'eighjud  as  much  as  a  portee  of  cne  hundred  and  ten  aunes  of 
Lyons,  which  is  the  general  rule  for  calculating.  When  they  draw 
the ft!k  out  by  this  means,  one  may  learn  to  adjud  the  weight.  There 
are  flks  of  Piedmont  which  are  very  light  and  clean,  and  are  to  be 
preferred  before  any  on  the  fale  :  the  portee  of  ftlk  of  the  lighted 
weighs  near  twenty-four  pennyweights,  and  from  this  it  arifes  in 
gravity  to  twenty-five,  and  twenty-fix  pennyweights  the  portee,  and 
fometimestotwenty-fevenand  twenty-eight;  buteven  thefe  weights 
may  be  difpenfed  with,  provided  that  the  other  qualities  be  good, 
that  is,  that  it  be  well  wrought,  even  and  clean.  When  th eflk  is* 
more  than  twenty-eight  pennyweights  the  portee,  it  mud  always  be 
proportionably  cheaper. 

Spider  Silk.  In  theyear  1710,  Mr.  Bonn  difeovered  a  method 
of  procuring  and  preparing  ftlk  of  the  webs  of  fpiders,  and  ufing  it 
in  leveral  manufaftures. 


After  the  death  of  Mr.  Bonn,  the  French  academy  appointed  the 
celebrated  Reaumur  to  make  a  further  inquiry  into  this  new  ftlk- 
work,  who  has  raifed  feveral  objections  and  difficulties  againft  it, 
which  are  inferted  in  the  memoirs  of  the  academy  for  theyear  1710! 
The  fum  of  what  he  has  urged  amounts  to  this  :  the  natural  fierce- 
nefsof  the  fpider  renders  them  unfit  to  be  bred  and  kept  together : 
four  or  five  thoufand  being  didributed  intocells,  50  in  fome,  100 or 
200  in  others  ;  the  big  ones  kill  and  eat  the  lefs,  fo  that  in  a  ffiort 
time  there  were  left  only  one  or  two  in  each  celi>;  and  to  this  incli¬ 
nation  of  mutually  eating  one  another  Mr.  Reaumur  aferibes  the 
fcarcity  of  fpiders,  confidering  the  vad  number  of  eggs  they  lay. 

But  this  is  not  all :  he  even  affirms,  that  the  fpider’s  bag  is  infe¬ 
rior  to  that  of  the flk-vnXm,  both  in  ludre  and  drength ;  and  that  it 
produces  lefs  matterto  be  manufactured.  The  thread  of  the  fpider’s 
web  only  bears  a  weight  of  two  grains  without  breaking  ;  that  of 
the  bag  bears  36.  The  latter,  therefore,  in  all  probability,  is  18 
times  thicker  than  the  former;  yet  is  it  weaker  than  that  of  the  M- 
worm,  which  bears  a  weight  of  two  drachms  and  a  half.  So  that 
five  threads  of  the  fpider’s  bag  mud  be  put  together  to  equal  one 
thread  of  the  ftlk  worm’s  bag. 

Now,  it  is  impoffible  thefe  ffiould  be  applied  fojuftlyoverone  an¬ 
other,  as  not  to  leave  little  vacant  fpaces  between  them,  whence  the 
light  will  not  be  refledted ;  and,  of  confequence,  a  thread,  thus  com¬ 
pounded,  mud  fall  Ihort  of  the  ludre  of  a  folid  thread.  Add  to  this, 
that  the  fpider’s  thread  cannot  be  wound  off, as  that  of  the  ftlk-  worm 
may  ;  but  mud,  of  neceffity,  be  carded;  by  which  means  being  in 
pieces,  it’s  evennefs,  which  contributes  much  to  it’s  ludre,  is  de- 
ftroyed.  In  effeCt,  this  want  of  ludre  was  taken  notice  of  by  M.  de 
la  Hire,  when  Mr.  Bonn  prefented  a  pair  of  dockings  to  the  academy. 

Again,  fpiders  furnidi  much  lefs  filk  than  the  worms  :  the  larged 
bags  of  thefe  latter  weigh  four  grains  :  the  fmaller  three  grains  •  fo 
that  2304  worms  produce  a  pound  of filk.  The  fpiders  bags  do’not 
weigh  a oove  one  grain ;  yet,  when  cleared  of  their  dud  and  filth, 
lofe  two  thirds  of  their  weight.  The  work  of  12  fpiders,  therefore, 
only  equals  that  of  one/?#- worm  ;  and  a  pound  of filk  will  requireat 
lea.t  2764b  fpiders.  But  as  the  bags  are  wholly  the  work  of  the  fe- 
males,  who  (pin  them  to  depofit  their  eggs  in,  there  mud  be  kept 
5529b  fpiders,  to  yield  a  pound  of  filk.  Yet  will  this  only  hold  of 
the  bed  fpiders,  thofe  large  ones  ordinarily  feen  in  gardens,  &c. 
fcarce  yielding  a  twelfth  part  of  the  filk  of  the  others.  280  of  thefe 
he  fhews,  would  not  do  more  than  one  filk- worm  ;  and  662C-;2  of 
them  would  fcarce  yield  a  pound. 

Si  lk-«ww,  bornbyx .  This  infedt,  which  is  a  fpecies  of  the  pha. 
l^n  a,  con  fids  of  eleven  rings,  and  each  of  thefe  of  a  great  number 
ol  01  her  fmaller  ones,  joined  to  each  other  ;  and  the  head,  which 
terminates  thefe  rings,  is  furmlhed  with  two  jaws,  which  work  and 
CU1  t;:e  food,  not  by  a  perpendicular  but  a  lateral  adtion. 

I  n  the  hdes  of  thebelly,  all  above  the  ventricle,  there  are  depofited 

a  valt  number  of  veffeis,  which  contain  the  fiiky  juice;  thele  run 
w  th  van  JUS  Wlntjjngs  and  meanders  to  the  mouth,  and  arc  f«dif- 
poted,  .hat  the  creatures  can  d.ifcharge  their  contents  at  pleafure  at 
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the  mouth ;  and  according  to  the  nature  of  the  juices  that  they  are 
fupplied  with,  furnifh  different  forts  of fi’k  from  them,  all  the ‘fluid 
contents  of  thefe  veffeis  hardening  in  the  airinto  that  fort  of  thread 
that  we  find  the  web,  or  balls  of  this  creature  confifi  of. 

SILLON,  in  fortification,  an  elevation  of  earth  made  in  the  mid¬ 
dle  of  the  moat,  to  fortify  it,  when  too  broad.  It  is  called  envelope 
j  V£R’ 3  whitevrich  fort  of  metal ;  being  the  fineft,  pureft’ 
mod  dudtile,  and  mod  precious  of  all  metals,  except  gold.  Silver 
is  heavier  than  any  of  the  other  metals,  except  gold  and  lead  ;  tho’ 
it  comes  after  lead,  in  regard  to  it’s  gravity,  it  greatly  excels  it  in 
fixity,  and,  of  all  metals,  approaches  the  neared  to  gold  in  fimpli- 
city ;  bearing  all  the  teds  of  fire,  and  mod  of  the  feverer  ones,  by 
the  addition  of  other  metallinebodies,in  the  famemanner  thatgold 
does,  and  not  difeovering  any  diverfity  of  parts  by  the  ordinary 
means.  It  is  confiderably  hard  in  comparifon  of  lead  or  gold,  yet 
it  is  malleable  and  dudtile  to  a  very  great  degree,  and  may  be  drawn 
out  in  an  extremely  fine  wire.  It  is  lefs  capable  of  rufi  than  any 
other  metal,  except  gold;,  but  it  readily  becomes  black  on  being 
rubbed  with  fulphur.  It  is  in  fome  degree  fonorous  in  itfelf,  and, 
in  compofition  with  copper  and  tin,  it  makes  a  metal  that  is  more  fo 
than  thofe  two  metals  alone  would  be. 

It  requires  a  kind  of  middle  degree  of  fire  to  fufeit,  bearing,  un¬ 
altered,  a  flronger  heat  than  either  lead  or  gold,  but  melting  much 
eafier  than  copper  or  iron.  It  may  be  ftridtly  faid  to  grow  ?ed-hot 
before  it  melts,  but  the  ftate  of  ignition,  without  fufion,  is  but  in- 
flantaneous  in  it,  and  runs  as  foon  as  feen  to  be  red-hot.  It  amal¬ 
gamates  readily  enough  with  mercury  ;  the  readied  way  of  mixing 
them  is  to  have  theflverin  fine  filings,  very  clear  from  greafe,  and 
to  rub  it  in  a  mortar  with  the  mercury.  It  is  fixed  in  a  common  fire, 
fo  as  to  lofe  fcarce  any  thing,  perhaps,  truly  fpeaking,  not  any  thing 
at  all,  in  the  fierceft  degree  of  it,  ever  fo  long  continued:  it  has 
been  tried  by  Boerhaave  for  two  months  together,  in  the  eye  of  a 
glafs-houfe  furnace,  and  found  to  lofe  only  one  twelfth  part  of  it’s 
weight  in  the  operation;  and-it  is  highly  probable,  that  even  this 
lofs  might  be  owing  to  the  filver’s  not  being  perfe&ly  purified  firft. 

«S’//,Lw,expofed  to  the  fierceft  fire,  collected  in  the  focus  of  a  large 
burning  glafs,  immediately  becomes  red-hot,  and  melts ;  it  then 
crackles,  and  afterwards  emits  a  thick  fmoke  :  foon  after  this,  is 
covered  with  a  dufty  fubftance,  or  calx.  If  the  fiver  have  been  re¬ 
fined  by  means  of  antimony,  thecalx»is  of  ayellowifh  hue,  and,  if 
kept  long  enough  in  the  focus,  it  will  vitrify  in  the  fame  manner  as 
gold;  but,  if  it  have  been  refined  with  lead,  the  calx  is  whiter,  and 
Homberg  alfures  us,  will  never  vitrify,  however  long  expofed,  even 
to  that  degree  of  heat. 

.  The  fpecjfic  gravity  of/Whas  been  varioufly  laid  down  by  va¬ 
rious  experiments;  this  has  been  owing  to  the  different -degrees  uf 
purity  of  th c fiver  they  have  weighed,  or  their  different  accuracy  in 
experiments  of  this  kind  ;  they, make  it’s  weight  to  water  to  be  from 
10284  to  1 1091  to  1000,  by  the  niceft  trial ;  the  gravity  of  the  fiver 
we  have  already  mentioned,  as  Handing  the  fire  without  lofs,  is  to 
water  as  10470  to  1000. 

Silver  is  purified  by  means  of  lead,  and  bears  it’s  adtion  without 
lofs.  b  ufed  with  antimony,  if  the  efTed  be  not  carefully  prevented, 
it  turns  tofeoria,  and  becomes  volatile:  there  is  no  metal,  indeed 
except  gold  alone,  that  bears  the  teft  with  this  rapacious  mineral,  in 
the  common  way. 

The  proper  folventofykW  is  aqua-fortis  ;  it  is  diffolved  readily 
by  this,  and  not  at  all  by  the  common  aqua  regia  ;  yet,  under  certain 
circumftances.aqua  regia  will  dift'olve/1/w ;  the  firft  phlegm  which 
arifes  in  diftilling  that  menllruum,  when  newlv  made,  and  when  it 
has  been  fome  time  in  digeftion  with  gold, ’will  diffolve  fiver,  and 
will  not  touch  gold  ;  though  it  cannot  be'acknowledged,  but  this  li¬ 
quor  is  as  much  aqua  regia,  as  what  follows  in  the  diltillation.  This, 
however,  is  a  mere  experiment  of  curiofity,  not  likely  ever  to  occur 
in  the  way  of  bufinefs,and  in  thatrelpecf,  though  we  are  acquainted 
with  this  accident,  which  was  accidentally  difeovered  by  Homberg 
we  may  fay  in  general,  as  we  ufed  to  do,' that  aqua-fortis  diffolves 
fiver,  and  not  gold;  and  aqua  regia  gold,  and  not  fiver.  If  but 
the  fmalleft  quantity  of  fea-falt  be  put  into  aqua-fortis,  it  will  no 
longer  give  a  clear  folution  of fiver.  This  gives  us  a  teft  for  the 
goodnels  of  aqua-fortis ;  and  to  this  difference  in  the  effea  of  thefe 
two  menftrua  we  owe  the  only  method  of  feparating fiver  from  gold 
without  lofs.  If  fiver  be  fu'fed  with  lead,  it  lofes  it’s  found,  and’ 
it  s  bright  colour  ;  if  melted  with  tin,  it  becomes  extremely  brittle, 
and  the  two  metals  are  very  difficultly  feparated  again.  It  melts  and 
mixes  eafily  with  copper,  and  by  that  means  acquires  a  hardnefs 
which  fits  it  for  our  coins  and  utenfils,  much  better  than  in  it’s  pure 
natural  ftate.  r 

Silver,  melted  with  arfenic  (which  is  eafily  done  by  mixing  th# 
arfemc  with  a  little  chalk  and  a  little  tartar,  then  wetting  it  with 
common  water,  and  then  ftratifying  the  filver  with  the  mafs)  re¬ 
ceives  a  part  of  that  fubftance  into  it’s  own  body,  and  fhews  the  An¬ 
gular  effedt  it  hason  it  in  it  s  lofing  all  it’s  malleability  ;  but  the  arfe* 
nic  may  be  feparated  from  it  again  by  only  melting  it  in  a  ftrong  fire. 

Silver,  melted  with-blTmuth,  is  afterwards  much  the  more  eafily 
amalgamated  with  quicklilver ;  and  what  is  yet  more  remarkable, 
is,  that  it  by  this  means  becomes  fo  attenuated,  that  it  will  pafs 
through  a  leather  in  much  larger  quantity  mixed  with  the  mercury, 
than  it  would  otherwife  have  done.  It  is  made  much  more  fufible, 
as  well  as  volatile,  by  antimony,  and  is  ftrangely  debafed  by  the 
fume  of  burning  fulphur.  . 

Silver  is  faid  by  fome  to  be  able  to  colour  the  natural  gems,  and 
the  factitious  glaffes,  and  paftes  with  fine  blue  ;  but  this  is  an  error 
wholly  owing  to  the  alloy  of  copper,  which  is  in  molt  ftlver ,  and 
which  has  c-ccalionally  fhewn  this  effedt  in  the  artificial  products  of 
this  kind  ;  as  to  the  fuppoled  effedt  in  the  natural  ones,  we  have  no 
adequate  proof  of  it,  no  fiver  «vcr  being  feparated  from  any  blue. 
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gem,  nor  any  proof  of  it  s  being  in  any  of  them  having  appeared  to  us 
in  ail  the  experiments  we  have  occasionally  made.  Though  fiver  in 
the  earth  be  not  capable  of  communicating  any  colour  to  follils,  it  has, 
however,  a  power  of  influencing  their  figure,  and  that  in  a  very  lin¬ 
gular  manner:  it  has  long  been  known,  that  iron  determines  the  cryf- 
tals  it  enters  the  compofition  of,  as  already  obferved,  into  rhombs,  and 
]eatl  into  cubes  ;  but  it  hath  not  been  known  that  thefe  truncated  cryf- 
tals  and  fpars,  preferved  as  great  curiofities  in  the  cabinets  of  the  cu¬ 
rious,  owe  their  figure  to  fiver,  till  fiver  was  lately  feparated  from 
them.  As  certainly,  therefore,  as  iron  or  lead  can  form  cryftal  into 
cubes  and  rhombs,  fo  certainly  can  fiver,  even  in  a  very  fmall  quantity, 
influence  the  figure  of  thofe  foflils,  and  form  them  into  columns  trun¬ 
cated  at  each  end. 

The  chemifts,  who  fuppofe  fiver  to  have  fome  peculiar  affinity 
to  the  moon,  therefore  call  it  luna;  their  chara&er  for  it  is  this,  ]) ; 
by  which  they  mean  to  denote  the  half  of  gold,  whofe  character  is 
a  complete  circle ;  the  inner  line  of  this  figure,  if  turned  outward, 
will  make  it  the  complete  mark  of  gold,  by  which  they  exprefs  the 
in  fide  of  fiver,  turned  outward,  would  make  it  gold  ;  for  they  do 
not  allow  that  there  is  any  thing  foreign  or  corrofive  in  this  metal, 
as  there  is  in  all  the  others,  except  gold  iifelf:  for  this  corrofive  matrer 
they  exprefs  by  a  crofs  added  to  the  figure,  which  is  wanting  only 
in  the  characters  of  gold  and  fiver.  It  has  been  fuppofed  by  many, 
that  fiver  would  afford  a  blue  tincture,  but  this  is  wholly  erroneous ; 
it's  folution,  if  the  fiver  has  been  thoroughly  purified,  is  always  co- 
lourlefs,  and  it’s  cryitals  are  as  pellucid  and  deftitute  of  any  tinge,  as 
the  pureft  rock  cryital ;  but  it  there  be  any  copper  left  in  the  fiver, 
even  in  ever  fo  fmall  a  quantity,  the  folution  will  be  green  or  blue. 
The  cryftals  of  fiver  are  intenfely  bitter.  If fiver  be  melted  with 
common  fait,  it  blends,  with  proper  management,  into  a  femi-pel- 
lucid  mafs,  called  luna  cornea,  which  is  very  difficultly  reduced  into 
fiver  again,  being  fo  volatile,  that  it  flies  wholly  off  in  a  fmall  degree 
of  heat. 

The  chemical  writers  have  faid  great  things  of  the  virtues  of  fiver, 
but  there  is  very  little  reafon  for  placing  any  dependence  on  them. 
The  Arabian  authors  are  as  fond  of  it,  indeed,  as  they  are  of  gold, 
and  attribute  all  thofe  effeCts  to  a  grain  or  two  of  it  taken  internally, 
that  a  fufficient  quantity  of  it  is  apt  to  create  in  the  poffeffor  without 
fwallowing  any  of  it.  They  fay  it  gives  great  fpirits  and  chearful- 
nefs,  and  fortifies  the  heart;  and  add,  that  in  a  particular  manner  it 
is  good  for  the  head.  Hence  they  give  leaf  fiver  a  place  in  all  their 
ftrengthening  and  cordial  compofitions,  and  hence  the  chemtfts  have 
endeavoured  to  introduce  among  us  a  long  train  of  lunar  medicines, 
fuch  as  argentum  potabile,  diaphoreticum  lunare,  bezoardicum  lunare, 
and  fifty  others,  as  pompous  as  infignificant.  The  only  preparations 
which  keep  up  their  credit  in  the  fliops,  are,  the  lunar  cryitals  and 
lunar  cauftic. 

We  fhall  therefore  only  add  here,  that  liquor  kept  by  many  as  a 
mighty  fecret  for  tinging  hair  of  any  colour  to  a  fine  black.  It  is 
thus  prepared:  take  three  drachms  of  crude  mercury,  and  diffolve  it 
in  an  ounce  and  an  half  of  aqua  f'ortis :  add  to  this,  two  ounces  of 
the  folution  of fiver  in  aqua  fortis,  and  pour  the  whole  into  a  veffel  of 
clean  water,  fo  much  in  quantity,  that  the  liquor  may  not  be  able 'to 
corrode  copper,  nor  raife  bubbles  on  it’s  furface;  and  when  it  has 
flood  a  month,  it  may  be  ufed  with  fafety. 

Silver-Mines,  and  the  different  forts  of  ore.  There  are  a  great 
number  of  fiver  mines  in  different  parts  of  the  world ;  but  the  richeft 
and  molt  copious  are  in  America,  efpecially  in  Potofi,  one  of  the 
provinces  of  Peru.  The  veins  of  ore  were,  in  the  beginning,  but 
at  a  very  fmall  depth  in  the  mountain  of  Potofi,  but  by  degrees  the 
miners  were  obliged  to  dig  deeper  into  the  bowels  of  the  mountain, 
in  order  to  follow'  the  veins ;  and  at  prefent  the  fhafts  are  fo  deep, 
that  it  requires  upwards  of  400  ft'eps  to  arrive  at  the  bottom.  T  he 
veins  at  this  depth  are  found  to  be  of  the  fame  quality  as  thofe  for¬ 
merly  difcovered  near  the  furface  ;  and  the  mine  is  rich.  It  feems 
to  be  inexhauftible ;  but  the  working  ia  it  becomes  more  difficult 
every  day,  and  often  proves  fatal  to  the  greateft  part  of  the  work¬ 
men,  by  the  exhalations  arifing  from  the  bottom  of  the  mine,  and 
which  fpread  even  to  the  extremities.  No  perfon  can  endure  fo 
deffrudf.ive  an  air  more  than  one  day  at  a  time,  nor  are  the  animals 
which  feed  on  the  adjacent  places  free  from  it’s  effedts.  They  often 
meet  with  metallic  veins,  which  yield  fuch  pernicious  vapours  as  kill 
inflantly;  thefe  they  are  obliged  immediately  to  fliut  up,  and  leave 
them  intirely.  The  greateft  part  of  the  workmen,  after  they  have 
wrought  in  the  mines  for  a  confiderable  time,  become  difabled.  It 
is  aftonifhing  to  find  how  many  millions  of  Indians  have  loft  their 
lives  fince  they  began  to  work  thefe  mines,  and  the  numbers  that 
die  ftill  every  day.  The  filver  ore,  though  contained  in  the  fame 
vein,  is  not  always  of  the  fame  colour  and  quality:  in  Peru  they  call 
it  minerai ;  if  it  be  white  or  grey,  mixed  with  red  or  whitilh 
fpecks,  they  call  it  plata-blancha ;  and  this  is  the  richeft  and  the  ea- 
lieft  ore  to  woik.  They  likewife  find  a  black  ore  like  the  fccria 
of  iron,  which  they  term  plomo-ronco.  There  is  another  fpeces 
of  black  ore,  to  which  they  have  given  the  name  of  bofficler,  be- 
caofe  it  turns  red  on  being  wet  and  rubbed  againft  iron.  The  ore 
called  zoroche  fliines  like  talc,  and  though  it  looks  a?  if  it  contained 
fiver,  yet  they  extratt  but  little  of  that  metal  from  it ;  the  paco  ore 
is  of  a  red  colour,  with  a  caft  of  yellow  in  it,  and  is  found  in  little 
and  very  foft  pieces,  and  is  but  a  poor  ore:  the  green  ore,  called  co- 
briffo,  is  almoft  friable;  the  particles  of  fiver  in  it  may  be  feen  with 
the  naked  eye,  but  it  is  very  difficult  to  extradf  them.  There  is 
alfo,  in  the  mine  of  Catamito,  in  Potofi,  an  ore  called  aranea, 
which  confifts  of  threads  of  pure/.W;  this  is  what  they  call  fiver 
ore  in  fmall  threads.  Thefe  filaments  are  always  richer  towards  the 
center  than  towards  their  extremities ;  but  the  fiver  abounds  moft 
where  thefe  threads  inteifedt  each  other.  The  two  firft  mines  of 
Potofi  were  opened  in  the  year  1545  '■>  one  Cadcd  Rica,  and  the 
ether  Diego  Centeno.  The  firft  was  raffed  fome  diflance  above  the 
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level  of  the  ground,  in  the  form  of  a  code’s  comb,  being  300  feet 
long  and  13  broad.  T  he  ore  of  this  mine  was  fo  rich,  that  almoft 
Halt  ot  it  was  pure  fiver,  to  the  depth  of  50  or  60  fathoms,  where  it 
began  to  change  a  little. 

I  he  richeft/?/™/'  mines  are  only  to  be  found  in  the  cold  places  of 
Amcnca.  1  he  climate  of  Potofi  is  fo  very  cold,  that  formerly  the 
opanilh  women  could  not  lie  in  there,  but  were  obliged  to  remove  26 
or  30  leagues  beyond  it,  in  order  to  have  a  milder  climate:  but  at 
prelent  they  lie  in  as  eafily  at  Potofi,  as  the  native  Indians  themfelves. 
At  the  foot  of  the  mount  Potofi  ftands  the  town  of  the  fame  name, 
w  ich  is  become  famous  on  account  of  the  great  riches  it’s  inhabitants 
lave  drawn  from  the  mountain.  1  here  are  in  this  town  upwards  of 
0,000  Indians,  and  10,000  Spaniards.  They  oblige  the  ncigh- 
ourmg  paulhes  to  f urn i fh  a  certain  number  of  Indians  every  year  to 
work  in  the  mines;  and  this  is  what  they  call  mita  or  their  quota: 
t  ie  gieateft  part  carry  their  wives  and  children  wfith  them,  but  they 
all  go  thither  with  the  greateft  reliance.  This  fervitude  lafts  only 
a  year,  after  which  they  are  at  liberty  to  return  to  their  former  habi¬ 
tations:  but  a  great  many  fettle  in  Potofi,  which  by  that  means  be¬ 
comes  every  day  more  and  more  populous.  Though  the  mines  of 
roiofi  are  the  leaf!  dangerous,  yet  without  the  herb  paraguai,  which 
the  miners  take  by  the  way  of  infufion,  as  we  do  tea,  or  chew  it 
like  tobacco,  they  muft  foon  quit  them.  The  mines  of  Potofi  and 
Lipes  (till  maintain  their  reputation  ;  however,  there  have  been  others 
difcovered  fome  years  ago  that  are  reckoned  richer;  fuch  are  thofe  of 
Oruvo,  eight  leagues  from  Africa  ;  and  thofe  of  Ollacha,  near  Cufco, 
which  were  difcovered  in  1712. 

There  are  feveral  fmelting-houfes  at  Holywell  in  Flintfliire,  where 
fiver  is  extradled  from  lead :  Mr.  Pennant  has  given  the  following 
account  of  the  quantity  of fiber  extrafted  at  one  of  the  largeft  of  thefe 
houfes  in  the  courfe  of  fix  years. 

Years-  Ounces.  Years.  Ounces. 

x754  —  12160  1774  —  3693 

‘755  ~  1276  i775  —  6704 

l7&  -  7341  1776  -  4347 

CU  Tr'fr  ^  *s  chiefly  t0  foe  manufacturers  at  Birmingham  and 
bnerneld.  Much  filver  is  alfo  extraded  from  lead  in  Northumberland. 

The  method  of  extracting  Silver  from  the  ore.  In  order  to  extradt 
filver  from  the  ore,  they  firft  break  it  into  pretty  fmall  pieces,  and 
then  grind  it  with  iron  peftles,  weighing  about  200  ib.  and  which  are 
commonly  moved,  by  water.  The  ore,  when  pounded,  is  paffed 
through  a  fieve  of  iron  or  copper,  and  then  kneaded  with  water  to  a 
palie,  which  they  leave  to  dry  a  little ;  afterwards  they  knead  it  a  fe¬ 
cund  time  with  fea-falt;  and  at  laft  they  throw  fome  mercuiy  upon  it, 
and  knead  it  a  third  time,  in  order  to  incorporate  the  mercury  with 
th  c  filver,  being  what  they  call  an  amalgama.  Eight  or  ten  days  are 
fufncient  for  this  procefs  in  temperate  places  ;  but  in  cold  countries  it 
fometimes  requires  a  month  or  fix  weeks.  They  then  throw  the 
p«lte  into  large  tubs  or  lavatories,  in  order  to  feparate  the  earth  from 
it ,  thefe  tubs  coniift  of  three  batons  flanding  over  a  current  of  wrater, 
which  carries  off  the  earth,  after  it  has  been  fteeped  in  each  bafon! 
In  order  to  facilitate  the  operation,  they  conftantly  ftir  the  pafte  with 
their  leet,  that,  when  the  water  comes  clear  out  of  the  bafons,  there 
may  remain  at  the  bottom  only  filver  and  mercury  amalgamated 
together ,  and  this  is  what  they  call  pigna.  They  endeavour  to  ex¬ 
tract  the  mercury  which  is  not  incorporated  wflth  the  filver,  by  pref- 
fing  the  pigna,  beating  it  ftrongly,  or  buffing  it  in  a  prefs  or  mill. 
■There  are  pignas  of  different  fizes  3nd  different  weights  ;  they  com¬ 
monly  contain  a  third  of  filver,'  and  two  thirds  of  mercury.  They 
lay  the  pigna  upon  a  trevet,  placing  under  it  a  veffel  full  of  water  ; 
and  cover  the  whole  earth  in  form  of  a  Cap,  which  they  furround 
with  burning  coals.  The  adlion  of  the  fire  caufes  the  mercury  to 
evaporate  fiom  the  pigna,  and  falls  into  the  water  where  it  is  con- 
denfed.  1  he  interfaces  which  the  mercury  occupied  in  the  pigna 
continue  empty,  and  there  remains  only  a  porous  or  light  mafs  of 
filver,  compared  with  it’s  former  bulk. 

hilyer  is  likewife  extracted  from  the  ore  in  the  following  manner: 
they  fiift  bieak  the  ore,  and  fometimes  W'afh  it,  to  feparate  the  ftony 
particles  which  have  been  reduced  to  a  powder:  after  this  they  calcine 
it,  in  order  to  extradt  from  it  the  fulphur  and  arfenic:  this  is  what  ’ 
they  call  roafting  the  ore;  after  which  they  wafh  it  again,  to  free  it 
fVorn  the  calcined  powder.  The  ore  being  thus  prepared,  they  fufc 
it  with  lead  or  litharge,  or  with  copel-heads  that  have  been  ufed  be¬ 
fore  ;  they  employ  granulated  lead  for  this  purpofe,  when  the  work 
is  but  fmall.  The  harder  the  ore  is  to  melt,  the  more  lead  they  mix 
with  it:  about  16  or  2o  parts  of  lead  to  one  of  ore.  This  procefs  is 
called  fcorifying:  the  fcoria  confilts  of  lead  vitrified  with  the  ftone, 
and  with  whatever  elfe  is  not  gold  or  filver  in  the  ore ;  and  the  metal 
precipitates  into  a  regulus.  If  this  regulus  looks  pretty  fine,  and  of 
a  metallic  colour,  they  put  it  into  the  cupel ;  but,  if  it  ftill  be  mixed 
with  fcoria,  and  black,  they  melt  it  over  again  with  a  fmall  quantity 
of  glafsor  lead. 

In  order  to  feparate  th t  filver  from  the  mercury,  with  which  it  is 
amalgamated,  they  have  a  furnace  with  an  aperture  at  the  top  ;  this 
aperture  they  cover  with  a  fort  of  dome  made  of  earth  in  a  cylindrical 
form,  which  may  be  left  on  or  taken  aw'ay  at  pleafure.  When  they 
have  put  the  mafs  of  filver  and  mercury  into  the  furnace,  laid  on  the 
cover,  and  lighted  the  fire,  the  quickfiiverrifes  in  the  form  of  vapours, 
and  adheres  to  the  dome,  from  whence  they  coliedt  it,  and  ufe  it 
again  for  the  fame  purpofe. 

When  the  filver  is  well  ptirified,  fo  that  all  heterogeneous  matter 
either  metallic  or  other,  that  might  be  mixed  with  it,  is  extracted, 
they  fay  it  is  12  carats  fine.  This  is  the  expreflion  they  ufe  to  denote 
the  quality  of  the  pureft  filver,  without  any  mixture  or  alloy;  but, 
if  there  fhould  remain  any,  they  dedudt  the  weight  of  the  mixture 
from  the  principal  weight,  arid  the  remainder  thews  the  value  of  the 
The  carat  coiffifts  of  24  grains  ;  fo  that,  when  to  the 
19  ^  weight 
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weight  of  12  carats  there  are  twelve  grains  of  mixture,  the  value 
of  the Jilver  is  n  carats  12  grains  :  and  fo  of  an)'  other. 

Refining  of  Silver.  As  to  refining,  it  is  differently  performed 
in  different  countries,  and  according  to  the  different  intentions  of 
the  refiners.  The  refining  of  Jilver  with  lead  is  performed  with  a 
very  dry  copel,  which  they  make  red-hot  in  a  reverberatory  fur¬ 
nace  ;  and  after  this  they  put  the  lead  into  if,  ufing  more  or  lefs, 
according  as  the  jilver  which  they  would  copel  is  fufpected  to  have 
more  or  lefs  alloy.  See  Assaying. 

The  many  different  methods  of  refining  [liver,  having  been  found 
inconvenient  and  tedious,  induced  M.  Homberg  to  attempt  the  dis¬ 
covering:  a  method  of  fhortening  the  proccfs,  in  which  he  fucceeded. 
Itconfifts  in  calcinin  ^filver  with  half  it’s  weight  ofcommon  fulphur ; 
and,  after  fufirig  the  whole  together,  throwing  upon  it  at  different 
times  a  certain  quantity  of  filings  of  (feel ;  by  which  means  the  ful- 
phur  quits  the  Jilver,  in  order  to  unite  with  the  iron,  and  both  the 
one  and  the  other  turn  to  a  feum  that  fwims  a  top  of  th e fiver  ;  and 
there  is  found  at  the  bottom  of  the  crucible  the  purified  matter. 

Silver -leaf ,  that  beaten  out  into  leaves  for  the  ufe  of  the  gilders, 
which  is  performed  in  the  fame  manner  as  gold  leaf. 

Shell  Silver,  is  made  with  fiver  leaf  ground  with  new  honey, 
and,  after  pouring  a  fmall  quantity  of  aqua  fortis  on  it,  the  men- 
ftruum  is  poured  off,  and  the  fiver  kept  for  ufe. 

Silver-7/w,  protea,  in  botany,  a  genus  of  plants,  which  are  na¬ 
tives  of  the  cape  of  Good  Hope,  and  are  noticed  for  the  beauty  of 
their  fhining  and  filvery  leaves ;  but  being  fomewhat  tender,  they 
require  a  green  houfe,  to  prefervethem  in  winter. 

SILVERING,  the  covering  any  thing  with  filver.  It  is  ufual 
to  filver  metals,  wood,  paper,  &c.' which  is  performed  either  with 
fire,  oil,  or  fize.  Metal-gilders  filver  by  the  fire :  painter-gilders 
all  the  other  ways.  See  the  article  Gilding. 

To  filver  copper  or  brafs:  1.  Cleanfe  the  metal  with  aqua  fortis, 
by  waffling  it  lightly,  and  immediately  throwing  it  into  fair  water  : 
or  by  heating  it  red-hot,  and  fcourir.g  it  with  fait  and  tartar,  and 
fair  water,  with  a  fmall  wire  brufh.  2.  Diffolve  fome  filver  in  aqua 
fortis,  in  a  broad-bottomed  glafs  veffel,  or  of  glazed  earth,  then  eva¬ 
porate  away  the  aqua-fortis  over  a  chaffing-difh  of  coals.  3.  Put 
five  or  fix  times  it’s  quantity  of  water,  or  as  much  as  will  be  necef- 
fary  to  diffolve  it  perfectly,  on  the  remaining  dry  calx:  evaporate 
this  water  with  the  like  heat;  then  put  more  frefh  water,  and  eva¬ 
porate  again  ;  and  if  need  be,  the  third  time,  making  the  fire  to¬ 
wards  the  latter  end  fo  ftrong,  as  to  leave  the  calx  perfe&ly  dry, 
which,  if  your  filver  is  good,  will  be  of  a  pure  white.  4.  Take  of 
this  calx,  common  fait,  cryftal  of  tartar,  of  each  a  like  quantity, 
or  bulk,  and  mixing  well  the  whole  compofition,  put  the  metal 
into  fair  water,  and  take  of  the  faid  powder  with  your  wet  fingers, 
and  rub  it  well  on,  till  you  find  every  little  cavity  of  the  metal  fuf- 
ficiently  filvered  over.  5.  If  you  would  have  it  richly  done,  you 
mult  rub  on  more  of  the  powder,  and  in  the  laft  place  wafh  the 
filvered  metal  in  fair  water,  and  rub  it  hard  with  a  dry  cloth. 

Silver-zwVy  is  drawn  through  the  holes  of  a  wire-drawing  iron, 
and  by  this  means  reduced  to  the  finenefs  of  a  thread  or  hair.  See  ’ 
the  article  Gold  wire. 


SI  MI  A,  the  ape  or  monkey,  in  zoology,  is  made  by  Linnteus  a 
diftindl  genus  of  animals,  belonging  to  the  order  of primates,  and  clafs 
of  mammalia.  The  charadters  of  which  are,  that  they  have  four 
cutting  teeth  in  each  jaw,  which  are  near  each  other ;  that  the  ca¬ 
nine  teeth  are  fingle,  longer,  and  feparate  ;  that  the  grinders  are  ob- 
tufe.  Linnaeus  enumerates  thirty-three  fpecies. 

This  race  of  animals,  which  is  very  numerous,  is  almofl  confined 
to  the  torrid  zone  ;  they  fill  the  woods  of  Africa,  from  Senegal  to 
the  Cape,  and  from  thence  to  Ethiopia  ;  a  fingle  fpecies  is  found 
beyond  that  line,  in  the  province  of  Barbary  :  they  are  found  in  all 
parts  of  India,  and  it’s  iflands  ;  in  Cochin-China,  and  in  the  fouth 
of  China,  and  Japan;  and  one  kind  is  met  with  in  Arabia;  they 
fwarm  in  the  forefts  of  South  America,  from  the  Ifthmus  of  Darien 
as  far  as  Paraguay. 

They  are  lively  and  full  of  frolic,  chatter,  and  grimace:  from  the 
ftrudure  of  their  members,  they  have  many  a&ions  in  common 
with  the  human  kind  :  mold  of  them  are  fierce  and  untameable  ; 
fome  are  of  a  milder  nature,  and  will  fhew  a  degree  of  attachment) 
but  in  general  they  are  mifehievous,  filthy,  lafeivious,  and  thieving ; 
they  feed  on  fruits,  leaves,  and  infers  ;  inhabit  woods,  and  live  in 
trees ;  are  in  general  gregarious,  and  go  in  large  companies :  the  dif¬ 
ferent  fpecies  never  mix  with  each  other,  but  always  keep  apart  : 
they  leap  with  great  a&ivity  from  tree  to  tree,  even  when  loaded 
wirh  their  young,  which  cling  to  them :  they  are  the  prey  of  leo¬ 
pards,  and  other  animals  of  the  feline  race,  and  alfo  of  ferpents, 
which  purfue  them  to  the  fummits  of  the  trees  and  fwallow  them 
intire. 


In  the  Weft  India  iflands,  thefe  creatures,  the  better  to  guard 
againft  enemies,  appoint  one  of  their  company,  thence  called  the 
watchman,  to  afeend  the  higheft  eminence  or  tree  on  or  near  the  fpot, 
which,  at  the  leaft  appearance  of  danger,  gives  the  alarm  to  the  reft, 
by  making  an  uncommon  chattering  noife,  on  which  fignalthey  de¬ 
camp,  with  the  greateft  precipitation,  fothat,  in  lefs  than  a  minute, 
not  one  of  the  whole  herd  is  to  be  feen  there. 

They  are  not  carnivorous,  but,  for  the  fake’  of  mifehief,  will  rob 
tne  nelts  of  birds  of  the  eggs  and  young ;  and  it  is  obferved,  that  in 
tnole  countries  where  apes  moft  abound,  the  feathered  tribe  difeover 
lingular  fagacity  in  fixing  their  nefts  beyond  the  reach  of  thefe  in- 

SIMTT  AD  .to  the  article  Cereopithecus,  and  Monkey. 

nr  nf  R’  in  anthmetic  and  geometry,  is  the  fame  with  like, 
or  or  a  like  nature.  ' 

whole  circumference.  *  CirC’'’  f“Ch  28  ar'  like  P*«*  of  I ‘heir 

S‘m'Iar plane  numbers,  are  thofe  numbers  which  may  be  ranged  into 
the  form  o f fmilar  Wangles;  that  is,  into  Wangles  whole  tides  are 


proportional,  fuch  are  12  and  48  ;  for  the  Tides  of  12  are  6  and  2,  and 
the  fides  of  48  are  12  and  4.  But  6.  2  :  :  12.  4.  and  therefore  thofe 
numbers  ar e fmilar.  Similar  polygons,  are  fuch 'as  have  their  angles 
feverally  equal,  and  the  fides  about  thofe  angles  proportional.  Si¬ 
milar  rectangles,  are  thofe  which  have  their  fides  about  the  equal 
angles  proportional  :  1.  All  fquares  ar  efmilar  rectangles.  2.  All 
fmilar  rectangles  are  to  each  other  as  the  fquares  of  their  homolo¬ 
gous  Tides.  Similar  right-lined  figures,  are  fuch  ds  have  equal  angles 
and  the  fides  about  thofe  equal  angles  proportional.  Similar  foment] 
of  a  circle,  are  fuch  as  contain  equal  angles.  Similar  curves  :  two 
legments  of  two  curves  are  called  fmilar,  if  any  right-lined  figure 
being  inferibed  within  one  of  them,  we  can  inferibe  always  a  fimilar 
right-lined  figure  in  the  other.  Similar  cof  ejections :  twoconicfec- 
tions  are  faid  to  be  fimilar,  when  a  fegment  being  taken  in  the  one 
we  can  affign  al  ways  a  fimilar  fegment  in  the  other.  Similar  dia¬ 
meters  of  two  conic  feClions  :  the  diameters  in  two  conic  fefiions  are 
faid  to  be  fimilar s  when  they  make  the  fame  angles  with  their  ordi¬ 
nates.  Similar folids,  are  fuch  as  are  contained  under  equal  numbers 
of  fimilar  planes,  alike  fituated.  Similar  triangles ,  are  fuch  as  have 
all  their  three  angles  refpe&ively  equal  to  one  another :  1.  All  fimi^- 
lar  triangles  have  the  fides  about  their  equal  angles  proportional. 
2.  All  fimilar  triangles  are  to  one  another  as  the  fquares  of  thefrr 
homologous  fides.  Refer  to  the  Syftem  of  Geometry. 

Similar  bodies,  in  natural  philofophy,  are  fuch  as  have  their1 
particles  of  the  fame  kind  and  nature  with  one  another. 
t  Similar  difeafe,  in  medicine,  denotes  a  difeafe  of  fome  fimple, 
folid  part  of  the  body.  As  of  a  fibre,  with  regard  to  it’s  tenfion, 
or  fiaccidity  ;  of  a  membrane  ;  a  nervous  canal,  or  the  like.  See 
the  article  Disease. 

Similar  parts,  in  anatomy,  are  thofe  parts  of  the  body,  which, 
at  firft  fight,  appear  to  confift  of  like  parts,  or  parts  of  the  fame 
nature,  texture,  and  formation.  Of  thefe  we  ufually  reckon  ten 
viz.  the  bones,  cartilages,  ligaments,  membranes,  fibres,  nerves* 
arteries,  veins,  flefh,  and  Ikin. 

SIMILE,  or  Similitude,  in  rhetoric,  a  comparifon  of  two 
things,  which,  though  different  in  other  reTpedls,  yet  agree  in  fome 
one.  As,  He  /hall  be  like  a  tree  planted  by  the  water-fide,  &c.  fo  that 
in  every  fimilitude  three  things  are  requiiite ;  two  things  that  are 
compared  together  ;  and  a  third,  in  which  theiikenefs  or  fimilitude 
between  them  confifts. 

SIMON1ACAL  afi,  or  perfon,  what  relates  to,  or  one  guilty  of 
simony.  ■  J  . 

SIMON  IANS,  a  lea  of  ancient  heretics,  the  firft  that  everdif- 
turbedChriftianity  ;  if  they  might  be  faid  to  dofo,  .who  were  little 
more  than  mere  philofophers,  and  chiefly  made  profeflion  df  magic. 

SIMONY,  Simonia,  thecrime  of  trafficking  with  facred  things- 
particularly  the  corrupt  prefentation  of  any  one  to  an  ecclefiaftical 
benefice  for  money,  gift,  or  reward. 

The  word  is  borrowed  from  Simon  Magu«,  wffio  is  mentioned  in 
the  Adis  of  the  Apoftles,  as  offering  to  buy  with  money  the  power 
of  working  miracles :  though  the  purchafing  of  holy  orders  feems 
to  approach  nearer  to  his  offence. 

SIMPLE,  fomething  not  mixed  or  compounded  ;  in  which  fenfe 
it  ftands  oppofed  to  compound.  Thus  we  fay , fimple  form,  fimple 
mode,  fimple  fee,  fimple  force, fimple  equation , fimple  anomaly , fimple 
glands, fimple '  vifion,  fimple  flank,  fimple  fraction,  &c.  - 

Simple,  in  botany,  is  a  general  name  given  to  all  herbs  and 
plants  ;  as  having  each  it’s  particular  virtue,  whereby  it  becomes 
a  fimple  remedy. 

Simple  Concords,  are  thofe  wherein  we  hear  at  leaft  two  notes 
in  confonance ;  as  a  third  and  fifth  ;  and,  of  confequence,  at  leaft 
three  parts.  * 

Simple  Counter-point,  is  an  harmonical  compofition,  where-  - 

in  note  is  fet  againft  note;  in  opposition  to  figurative  counter-point. 

Simplifying,  in  ecclefiaftical  matters,  is  the  taking  away  the 
cure  of  fouls  from  a  benefice,  and  difpenling  the  beneficiary  from 
refidence. 

SIMPLOCE,  in  rhetoric,  a  figure  which  comprehends  both  the 
anaphora  and  epistrophe^ 

Simploce  joins  thefe  figures  both  together. 

And  from  both  join’d  makes  up  itfelf  another. 

Thus  St.  Paul:  “  Are  they  Hebrews?  So  am  1.  Are  they  Ifraelites  ? 

So  am  I.  Are  they  the  feed  of  Abraham  ?  So  am  /.”  2  Cor.  xi.  22. 
SIMULATION,  the  makinga  thing  appear  which  does  notexift. 
SIN,  denotes  want  of  conformity  to  the  law  of  God  in  the  things 
which  that  law  requires,  or  the  tranfgreffion  of  that  law  in  thofe 
things  which  it  forbids  ;  and  under  this  definition  are  comprehended 
both  the  fins  of  omiflion  and  fins  of  commiffion. 

Sin,  original,  denotes  the  corruption  and  degeneracy  of  nature, 
which  is  propagated,  hy  the  laws  of  generation,  from  the  firft  man 
to  all  his  offspring,  and  by  reafon  of  which  man  is  utterly  indif- 
pofed,  difabled,  and  made  oppofite  unto  all  that  isfpiritually  good, 
and  that  continually:  hence  all  adlual  tranfgreffions  proceed. 

F.  Malebranche  obferves,  that  our  firft  parents,  after  their  tranf¬ 
greffion,  received  fuch  deep  traces  in  the  brain,  by  the  impreflion 
of  fenfible  objedis,  that  it  was  very  poffible  they  might  communi¬ 
cate  them  to  their  children. 

Now,  as  it  is  neceffary,  according  to  the  order  eftablifhed  by  na¬ 
ture,  that  the  thoughts  of  the  foul  be  conformable  to  the  traces  in 
the  brain  ;  it  may  be  faid,  that  as  foon  as  we  are  formed  in  the 
womb,  we  are  infedted  with  thecorruption  of  our  parents :  for  having 
traces  in  the  brain  like  thofe  of  the  perfons  who  gave  us  being  ;  it  is 
neceffary  we  have  the  fame  thoughts,  ?nd  the  fame  inclinations, 
with  regard  to  fenfible  objects.  Thus,  of  courfe,  we  muft  be  born 
with  concupifcence,  and  original  fin. 

SINAPISM,  formed  from  f inapt ,  or  envum,  mufiard feed,  in  phar¬ 
macy,  an  external  medicine,  in  form  of  a  cataplafm ;  compofed 
chiefly  of  Mustar D-fesd  pulverized,  and  mixed  up  with  the  pulp 
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figs;  or  with  brionv,  garlick,  onion,  nafiurtium,  euphorbium, 

Ranunculus  roots,  or  the  like.  Sinapifm  excite  a  rednefs,  heat, 
itching,  tumor,  and  fometimes  a  blilter,  on  the  place  they  are 
applied  to. 

SINCERITY,  in  ethics,  is  that  excellent  habitude  and  temper 
of  ^nind,  which  gives  to  virtue  it’s  reality,  and  makes  it  to  be  what 
it  appears.  Simplicity,  called  by  the  Greeks  aorXoTnt;,  is  included  in 
this  virtue,  but  does  not  exprefs  the  whole  of  it;  fo  that  it  is  necef- 
fary  to  add  aknOeta,  truth:  of  which  two  the  firft  (lands in  oppolition 
to  what  is  mixed  and  adulterated  ;  the  other  to  what  is  counterfeit. 

Sincerity  has  refpedl  to  two  forts  of  obje&s;  perfons  and  things. 
Of  the  firft  kind  are  God  ;  other  men,  and  every  man’s  felf.  Since¬ 
rity,  with  regard  to  Gcxl,  fignifies,  that  the  form  of  religion  is  ac¬ 
companied  with  the  power  of  it,  and  that  piety  and  obedience  are 
fubftantialand  unaffe£fed ;  proceeding  from  principles,  right  in  them- 
felves,  and  uniform  in  their  influence.  Sincerity ,  as  it  regards  men, 
implies  an  honefty  and  opennefs  in  our  dealings  with  them,  extend¬ 
ing  to  the  fprings  and  motions  of  our  actions,  as  well  as  the  actions 
themfelves;  to  our  w'ords  and  our  thoughts. 

SINCIPUT,  or  Synci-put,  is  the  fore-part  of  the  head,  reach¬ 
ing  from  the  forehead  to  the  coronal  future.  See  Piute  147,  jig.  2. 
lit.  a.  jig.  7,  n.  l. 

SIN  DON,  infurgery,  a  little  round  piece  of  linen,  or  filk,  or  lint, 
ufed  in  dreffing  the  wound  after  trepanning, 

SINE-CURES  are  ecclefiaftical  benefices,  without  cure  of  fouls. 

No  church  where  there  is  but  one  incumbent  can  properly  be  a 
Jine-cure:  and,  though  the  church  being  down,  or  the  parifh  being 
become  deftitute  of  parifhioners,  the  incumbent  may  be  thereby  ne- 
ceffarilv  acquitted  from  the  adfual  performance  of  public  duty,  yet 
he  is  ftill  under  an  obligation  to  do  it,  whenever  a  church  (hall  be 
built,  and  there  are  a  competent  number  of  inhabitants ;  and,  in  the 
mean  while,  if  the  church  be  prefentative,  as  mod  fuch  churches 
are,  the  incumbent  is  inftituted  into  the  cure  of  fouls. 

By  the  ftatute  21  Henry  VIII.  not  only  prebends,  and  re6fories 
•with  vicarages  endowed,  but  deaneries,  and  archdeaconries,  are  de¬ 
clared  to  be  benefices  without  cure.  - 

SINE  DIE,  inlaw';  when  judgment  is  given  for  the  defendant,  it 
is  faid,  e at  inde fine  die ;  i.  e.  he  is  difmifled  the  court.  In  parlia¬ 
mentary  affairs,  the  phrale  is  ufed  for  a  genteeler  difmiffion  of  the 
thing  in  queftion. 

SINEW  properly  denotes  what  we  call  a  nerve,  or  tendon. 

SihiE'W-Jhrunk,  is  faid  to  be  of  a  horfe  that  is  over-rid.  Sinew- 
fprung,  is  a  violent  atteint,  or  over-reach,  in  which  a  horfe  ftrikes 
the  toe  of  his  hinder  feet  againft  th ejinew  of  the  fore-legs. 

SINGING,  the  adflion  of  making  divers  inflexions  of  the  voice, 
agreeable  to  the  ear,  and  correfpondent  to  the  notes  of  a  fong,  or 
piece  of  melody. 

SINISTER,  fometningon  or  towards  the  left  hand:  fmijler  is  alfo 
ufed,  figuratively,  for  unlucky,  perverfe,  &c. 

SINNET,  on  board  a  (hip,  aline  or  filing  made  of  rope  yarn, 
confiding  generally  of  two,  fix,  or  nine  firings,  which  are  divided 
into  three  parts,  and  are  plaited  over  one  another,  and  then  beaten 
fmooth  and  flat  with  a  wooden  mallet.  It’s  ufe  is,  to  fave  the  ropes, 
or  to  keep  them  from  galling. 

SINOPLE,  vert,  or  the  green  colours  in  armories. 

SINUS,  in  anatomy,  denotes  a  cavity  in  certain  bones,  and  other 
parts,  the  entrance  of  which  is  very  narrow,  and  the  bottom  wider 
and  more  fpacious.  In  navigation,  a  bay  of  the  fea. 

Sinus,  in  furgery,  a  cavity  in  the  middle  of  a  flefhy  part,  formed 
bytheftagnation  and  putrefaction  of thebloodorhumours,and  which 
has  wrought  itfelf  fome  vent  or  exit.  See  Plate  147,  jig.  4.  lilt,  b  b  c  c. 

SIRE,  a  title  of  honour  in  France,  formerly  given  to  the  king 
onlv,  as  a  mark  of  fovereignty. 

SIREN,  in  antiquity,  mermaid;  a  kind  of  fabulous  beings,  repre¬ 
sented  by  the  moderns  as  fea-monfters,  with  women’s  faces  and  fifties 
tails ;  but  by  the  ancient  poets,  &c.  as  having  the  upper  part  human, 
and  the  lower  like  birds  ;  and  decked  with  a  plumage  of  various 
colours. 

Siren,  in  zoology,  a  genus  of  the  order  of  meantes,  in  the  clafs  of 
amphibia.  It’s  body  is  biped,  naked,  and  furnifhed  with  a  tail  ;■  the 
feet  are  branchiated  with  claws.  This  animal  is  found  infwampyand 
muddy  places,  by  thefidesof  pools,  under  the  trunks  of  old  treesthat 
hang  over  the  w'ater.  See  Plate  78,  fig.  ix. 

SITE,  or  Scite,  the  fituation  of  a  manfion,  houfe,  &c. 

In  logic,  fitus  is  one  of  the  predicaments  declaring  a  fubjeCl  to 
be  fo  and  fo  placed :  and  in  geometry  and  algebra,  it  denotes  the 
fituation  of  lines,  furfaces,  &c. 

SI  VAN,  the  third  month  of  the  Jew'ifli  year,  anfwering  to  part 
of  our  May  and  June. 

SIX-CLERKS,  officers  in  chancery,  of  great  account,  next  in 
degree  below  the  12  mafters  ;  whofe  bufinefs  is  to  enroll  commif- 
fions,  pardons,  patents,  warrants,  &c.  which  pafs  the  great  feal. 
Under  them  were  formerly  60  clerks,  w’ho,  with  the  under  clerks, 
did  the  bufinefs  of  theoffice,  which  number  was  afterwards  increafed 
to  90.  At  prefent  the  number  is  indefinite  ;  an  order  having  been 
made  for  reducing  them  to  the  ancient  number  of  60,  by  not  filling 
up  the  vacancies  that  may  happen  by  death,  &c.  till  they  are  fallen 

to  that  ftandard.  ... 

Under  them  are  fix  deputies  and  fix  clerks,  who,  with  the  under 

clerks,  do  the  bufinefs  of  the  office. 

SIZE,  an  inftrument  ufed  to  find  the  fize  of  pearls  withal.  It 
confifts  of  five  thin  pieces,  or  leaves,  about  two  inches  long,  and 
half  an  inch  broad,  fattened  together  at  one  end  by  a  rivet. 

Size  is  alfo  ufed  for  a  kind  of  weak  glue.  The  fhreds  and  pa¬ 
rings  of  leather,  parchment,  or  vellum,  by  being  boiled  in  water, 
and  drained,  make  Jize.  Common  fize  is  made  of  leather  boiled  in 
water  till  it  becomes  of  a  vifeid  confidence.  If  it  is  wanted  in 
fainting  for  nicer  purpoles,  it  fhould  be  prepared  by  taking  any  quan¬ 


tity  of  the  ffireds  or  cuttings  of  glovers  leather,  and  putting  to  each 
pound  a  gallon  of  water;  let  thefe  be  boiled  for  fix  or  eight  hours 
lupplying  water  fo  that  it  may  not  ditniniffi  to  lefs  than  two  quarts” 
}  hen  (.tr.ain  the  hot  fluid  through  flannel,  and  afterwards  evaporate 
it,  till  it  is  of  the  confidence  of  a  jelly  when  cold.  The  fize  ufed  in 
burnifh  gilding,  and  made  of  cuttings  of  parchment,  is  preoared 
much  after  the  fame  manner. 


SIZING,  in  mineralogy,  a  term  ufed  by  the  Cornifh  miners  for 
a  peculiar  method  of  feparating  the  purer  from  the  impurer  parts 
of  an  ore  by  means  of  fieves. 

,,  SJCVTE,  in  ichthyology,  the  variegated  rayfijh,  with  the  mid- 
the  back  fmooth,  and  with  only  one  row  of  fpines  in  the  tail. 
I  his  fpecies  is  the  thinned  in  proportion  to  it’s  bulk  of  any  of  the 

gC  cy’r the  lar8dt’ fomc  weighing  near  twohundred  pounds. 

olvliE  1  S,  in  the  fea- language,  narrow  oblong  ladles,  or  (coons 
for  wetting  the  fails,  decks,  or  (ides  of  a  (hip.  ‘ 

SKEGG,  in  a  (hip,  that  fmall  and  (lender  part  of  the  keel,  which 
is  cut  flanting,  and  left  a  little  without  the  ftern-pofi. 

SKELE1  ON,  (from  I  dry,)  an  aflemblage  or  arrange¬ 

ment  of  all  the  bones  of  a  dead  animal,  dried,  cleaned  and  difpoled 
in  their  natural  fituation  ;  and  kept  in  that  difpofition  by  means  of 
wires.  For  thefeveral  bones  of  which  afkeleton  conlifis,  fee  Bone 
bee  alfo  Plate  147,  fig.  3,  7. 

SKIN,  cutis,  in  anatomy,  is  a  firong,  thick,  univerfal  coverin® 
of  the  external  parts  of  the  body,  immediately  above  the  adipofe 
membrane.  It  is  compofed  of  a  clofe  texture  of  fibres  of  various 
kinds,  and  alfo  of  veinsand  arteries,  varioufly  difpofed  ;  where  there 
are  large  orifices,  it  terminates  by  being  gradually  loft.  It’s  inner 
furface  is  moulded  upon  the  outer  furface  of  th«i  membrana  adipofa 
whofe  membraneous  part  being  produced,  forms  the  [kin. 

The  jkm,  on  it’s  outfide,  is  unequal :  this  is  occalioned  by  the 
miliary  glands,  and  the  bulb  of  the  hair.  It  is  naturally  comradcd 
but  when  it  is  fwelled  it  is  fmooth.  Upon  it’s  furface  we  obferve 
the  papillae  pyramidales,  which  are  longer  in  fome  parts  than  in 
others,  as  in  the  fingers,  where  they  are  called  villi,  and  appear  in 
rows,  each  haying  two  ranks  contiguous  ;  thefe  are  the  organs  of 
touch.  Oppofite  to  the  joints,  the  J. kin  is  formed  info  plicae,  to  ad¬ 
mit  of  a  free  motion.  It’s  whole  furface,  outwaidly,  is  covered 
with  the  rete  mucofum,  and  the  cuticle. 

The  [km  is  thickeft  between  the  fhoulders,  and  on  the  back  part 
of  the  neck.  When  th ejkin  is  once  deftroyed,  it  is  never  regene¬ 
rated  :  the  cicatrix  is  hardened  flefh. 

The  outer  furface  is  furniflied  with  fmall  eminences,  called  pa¬ 
pillae  pvramidales,  and  the  inner  furface  with  the  miliary  glands. 

Mr.  Leewenhoeck  fuppofes  that  there  are  120  pores  in  a  line  one 
tenth  of  an  inch  long ;  however,  to  keep  within  compafs,  he  rec¬ 
kons  only  a  hundred  ;  an  inch  in  length  will  then  contain  a  thoufand 
in  a  row,  and  a  foot  twelve  thoufand.  According  to  this  computa¬ 
tion,  a  foot  fqu&re  muft  have  in  it  144  millions  ;  and  fuppofing  the 
fuperficies  of  a  moderate  fized  man  to  be  fourteen  feet  fquare,  there 
will  be  in  his  Jkin  2016  millions  of  pores.  See  Plate  148,  fig.  8,  9, 
lilt,  a  a. 


Skin,  in  commerce,  is  particularly  ufed  for  the  membrane  drip¬ 
ped  off  the  animal  to  be  prepared  by  the  tanner,  (kinner,  currier, 
parchment  maker,  &c.  and  converted  into  leather,  &c. 

The  fcveral  forts  of  (kins  brought  to  Europe  from  America  are  the 
following  kinds,  viz.  deer-fkins,  bear,  beaver,  otter,  racoon,  fox, 
elk,  cat,  wolf,  martin,  mink,  mufquefh,  fl(her,  &c. 

SKINNER,  one  who  works  and  deals  in  (kins. 

SKIRMISH,  in  the  art  of  war,  a  diforderly  kind  of  combat,  or 
encoqnter,  in  prefence  of  two  armies,  between  fmall  parties  or  per¬ 
fons,  who  advance  from  the  body  for  that  purpofe,  and  introduce 
the  armies  to  a  general  and  regular  fight. 

SKY,  the  blue  expanfe  of  air,  or  atmufphere.  M.  de  la  Hire, 
from  Leonarde  da  Vinci,  attributes  the  azure  colour  of  the  Jky  to 
our  viewing  a  black  objed,  viz.  the  dark  regions  beyond  the  limits 
of  the  atmofphere,  through  a  white  or  lucid  one,  viz.  the  air  illu¬ 
mined  by  the  fun  :  a  mixture  of  black  and  white  appearing  blue. 

Sky-Colour.  To  give  this  colour  to  glafs,  fet  in  the  furnace  a 
pot  of  pure  metal  of  frit  from  rochetta,  or  barillia,  but  the  rochetta 
frit  does  beft;  as  foon  as  the  metal  is  well  purified,  take  for  a  pot  of 
twenty  pounds  of  metals  fix  ounces  of  brafs  calcined  by  itfelf;  put  it 
by  degrees,  at  rwo  or  three  times,  into  the  metal,  ftirring  and  mix¬ 
ing  it  well  every  time,  and  diligently  feumming  the  metal  with  a 
ladle  :  at  the  end  of  two  hours  the  whole  will  be  well  mixed,  and  a 
proof  .may  be  taken;  if  the  colour  be  found  right,  let  the  whole 
(land  twenty-four  hours  longer  in  the  furnace,  and  it  will  then  be 
fit  to  work,  and  will  prove  of  a  moft  beautiful  jky- colour. 

SLAB,  an  outfide  fappy  plank  or  board  fawed  off  from  the  (ides 
of  a  timber-tree  :  the  word  is  alfo  ufed  for  a  flat  piece  of  marble. 

SLAB-line,  in  fea-)anguage, a  fmall  chord  patting  up  behind  a  (hip’s 
main-fail  or  fore-fail, and  being  reeved  through  a  block  attached  to 
the  lower  part  of  the  yard,  is  thence  tranfmitted  in  two  branches 
to  the  foot  of  the  fail,  to  which  it  is  fattened. 

Slabs  of  tin,  thelelfer  mafles,  which  the  workers  at  the  tin  mines 
caff  the  metal  into  :  thefe  are  run  into  the  moulds  made  of  (tone. 

SLACKEN,  in  metallurgy,  a  term  ufed  by  the  miners  to  exprefs 
a  fpongy  and  femi-vitrified  fubftance,  which  they  ufe  to  mix  with 
the  ores  of  metals,  to  prevent  their  fufion.  It  is  the  fcoria:  or  feum, 
feparated  from  the  furface  of  the  former  fulions  of  metals. 

SLATE,  a  bluifti  foffile  (tone,  very  foft  when  dug  out  of  the 
quarry,  and  therefore  eafily  cut  or  fawed  into  thin,  long  fquares,  to 
ferve  inftead  of  tiles  for  the  covering  of  houfes  ;  alfo  for  making  ta¬ 
bles,  &c.  Befides  the  blue  fiate,  we  have  alfo  in  England  a  greyifh 
fiate,  called  alfo  Horfiiain  (tone,  trom  a  town  in  Suffiex  of  that  name, 
where  the  greateft  quantities  of  it  are  found.  The  blue  fiate  is  very 
light  and  lading,  but  chargeable  withal,  becaufe  the  rcof  muft  be 
firft  boarded  over,  the  fiates  hung  with  tacks,  and  laid  with  finer 

mortar 
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mortar  than  tiles.  The  grey  fate  is  chiefly  ufed  in  covering 
churches,  chancels,  &c.  Betides  the  above,  there  are  alfo,  1.  The 
black  flutes,  not  afted  upon  by  acids.  2.  The  white  flutes,  which 
are  alcaline.  3.  The  red  fates,  notafted  upon  by  acids.  4.  The  yel¬ 
low  flutes ,  which  are  alcaline;  5.  The  green flates,  not  acted  upon 
by  acids.  And,  6.  The  variegatedy7«/cj,  which  are  alcaline.  All 
thefe  fpecies,  except  the  firft,  are  found  in  the  northern  counties  of 
England,  and  in  Wales. 

SLAVE,  a  perfon  in  the  abfolute  power  of  a  mafter,  either  by 
War,  conquefi,  or  purchafe.  It  is  faid  to  have  it’s  original  from  the 
Slair,  or  Selavonians ,  fubdued  ahd  fold  by  the  Venetians.  Menage 
and  Voflius  derive  the  word  from  Sclavis,  the  name  of  a  Scythian 
people,  whom  Charlemagne  condemned  to  perpetual  ifriprifonment. 
Slavery  is  abfolutely  unknown  in  Britain  and  France,  as  to  per- 
fonal  fetvitude:  flaves  are*  however,  a  confiderable  article  of  trade 
in  America. 

SLEDGE,  or  Sled,  a  kind  of  carriage  without  wheels,  for  the 
conveyance  of  very  weighty  things,  as  huge  ftones,  &c. 

This  is  alfo  the  name  of  a  large  fmith’s  hammer,'  to  be  ufed  with 
both  hands.  Of  this  there  are  two  forts  ;  the  uphand-f edge,  Which 
is  ufed  by  under-workmen,  when  the  work  is  not  of  the  larger  fort ; 
it  is  ufed  with  both  the  hands  before,  and  theyfeldom  raife  ithigher 
than  their  head  ;  but  the  other,  which  is  called  the  about-Jledge,  and 
which  is  ufed  for  battering  or  drawing  out  the  largeft  work,  is  held 
by  the  handle  with  both  hands,  and  fwung  round  over  their  heads 
at  their  arm’s  end,  to  ftrike  as  hard  a  blow'  as  they  can. 

SLEEP,  that  flate  wherein  the  body  appearing  perfetly  at  refl, 
external  objects  move  the  organs  of  fenfe  as  ufually,  without  excit¬ 
ing  the  ufual  fenfations. 

Sleep,  according  to  Rohault,  confifts  in  afcarcity  of  fpirits,  which 
occafions  that  the  orifices  or  pores  of  the  nerves  in  the  brain,  where¬ 
by  the  fpirits  ufed  to  flow  into  the  nerves,  being  no  longer  kept  open 
by  the  frequency  of  the  fpirits,  (hut  of  themfelves.  For,  this  being 
fuppofed,  as  foon  as  the  fpirits,  now  in  the  nerves,  {hall  be  diflipated, 
the  capillaments  of  thofe  nerves,  having  nofupplementof  new  fpi- 
rits,  will  become  lax,  and  cohere  as  if  cemented  together;  and  fo 
be  unfit  to  convey  any  impreflion  to  the  brain :  befides,  the  mufcles 
being  now  void  of  fpirits,  will  be  unable  to  move,  or  even  to  fuf- 
tain  the  members :  thus  willfenfation,  and  motion,  be  both  for  the 
time  deftroyed. 

Sleep  is  broken  off"  unnaturally  when  any  of  the  organs  of  fenfe 
are  fo  brifkly  ated  on,  that  the  action  is  propagated  to  the  brain: 
for,  upon  this,  the  few  fpirits  remaining  in  the  brain  are  all  called 
together,  and  unite  their  forces  to  unlock  the  pores  of  the  nerves. 
Sec.  But  if  no  object  (hould  thus  affet  the  organ,  yet  fleep  would  in 
feme  time  be  broken  off  naturally  ;  for  the  quantity  ot  fpirits  gene¬ 
rated  in  fleep  would  at  length  be  fo  great,  that  ftretching  out  the 
orifices  ot  the  nerves,  they  would  open  themfelves  a  paffage. 

Some  of  the  more  extraordinary  phenomena  of fleep  yet  to  be  ac¬ 
counted  for,  are,  then  when  the  head  is  hot,  and  the  feet  cold , fleep 
is  impracticable  :  that  fpirituous  liquors  firft  bring  on  drunkennefs, 
thenfeep :  that  perfpiration,  during  the  time  of  fleep,  is  twice  as 
great  as  at  other  times  :  that,  upon  feeping  too  long,  the  head  grow's 
heavy,  the  fenfes  dull,  the  memory  weak,  with  coldnefs,  pituitouf- 
nefs,  an  indifpofition  of  the  mufcles  for  motion,  and  a  want  of  per- 
Ipiration  :  that  much  feeping  will  fuftain  life  a  long  time,  without 
either  meat  or  drink :  that  upon  a  laudable  fleep  there  always  follow's 
an  expanfion  of  all  the  mufcles,  frequently  a  repeated  yawning,  and 
the  mufcles  and  nerves  acquire  a  new  agility  :  that  foetufes  always 
fleep  ;  children  often  ;  youth  more  than  grown  perfons,  and  they 
more  than  old  men  ;  and  that  people,  recovering  from  violent  dif- 
\en\yers, fleep  much  more  than  when  perfectly  at  health. 

Sleep  being  one  of  the  non-naturals,  it  is  not  poflible  for  thofe  to 
preferve  their  health,  who  do  not  go  to  fleep  in  a  regular  manner; 
for  fleep  repairs  the  fpirits,  which  are  diflipated  by  watching;  and 
coniequently  it  reftores  the  ftrength  of  thofe  who  are  weak,  indif- 
pofed,  or  labour  much.  It  likewife  promotes  perfpiration,  contri¬ 
butes  greatly  to  digeftion,  and  more  to  nutrition. 

SLEEPER.,  in  building,  the  oblique  rafter  that  lies  in  a  gutter. 

Sleeper,  or  the  Great  Sleeper,  in  zoology,  the  hairy-tailed 
mus  with  red  feet.  This  is  the  fize  of  the  rat,  but  more  corpulent  ; 
the  head  is  ftiort  and  thick  ;  the  opening  of  the  mouth  fmall ;  the 
noftrils  flefh-coloured  ;  the  eyes  large,  black,  and  prominent ;  and 
the  ears  large  and  naked.  This  is  frequent  in  many  parts  of  Europe, 
and  retires  in  winter  into  caverns  under  the  ground,  whither  it  car¬ 
ries  a  confiderable  ftore  of  nuts  and  other  fruits. 

Sleepers,  in  the  glafs-trade,  are  the  large  iron  bars  crofi’ing  the 
fmaller  ones,  and  hindering  the  paffage  of  the  coals,  but  leaving 
room  for  the  afhes. 

Sleepers,  in  a  {hip,  timbers  lying  before  and  aft,  in  the  bottom 
of  the  {hip,  as  the  rung-head's  do  :  the  lowermolt  of  them  is  bolted 
to  the  rung  heads,  and  the  uppermoft  to  the  futtocks  and  rungs. 

SLICH,  in  metallurgy,  the  ore  of  any  metal,  particularly  of 
gold,  when  pounded,  and  prepared  for  further  working. 

.  SLIDING,  in  mechanics,  is  when  the  fame  point  of  a  body,  mov¬ 
ing  alonga  furface,  deferibesa  line  on  thatfurface.  See  Friction. 

.  Sliding  rule,  a  mathematical  inftrument,  ferving  to  work  quef- 
tions  in  gauging,  meafuring,  &c.  without  the  ufe  of  compatfes ; 
merely  by  th efliding  of  the  parts  of  the  inffrument  one  by  another, 
the  lines  and  cti  vilions  whereof  give  the  anfwer  by  infpection. 

elixir'0  ru^e>  Everard’s.  Confult  Syftem  of  Surveying. 

SLING,  funda,  an  inftrument  made  with  aftrap  andtwo  firings, 
anQ  ferving  tor  the  carting  of  ftones  with  greater  violence.  David 
dew  kjoliah  with  a fling  and  ftone.  The  inhabitants  of  the  Balearic 
illands  were  famous  for  the  dexterous  ufe  of flings. 

bU  NGlNG,  is  ufed  varioufly  at  fea,but  chiefly  for  the  hoifting 
up  calks,  or  other  heavy  things,  with  flings,  i.  e.  contrivances  of 
ropes  Ipliced  into  themfelves  at  either  end,  with  one  eye  big  enough 

to  receive  the  calk,  or  other  thing,  to  be  flung. 
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SLOATH,  orSLpTH,  a  remarkable  animal,  of  which  there  are 
two  fpecies.  The  three  toed  floath  has  a  blunt*blac;k  nofe,  a  little 
length  ;  very  fmall  external  ears  ;  fmall ,  black,  and  heavy  eyes,  with 
a  dufky  line  from  the  corner  of  each  ;  the  colour  of  the  face  and 
throat  a  dirty  white;  hair  on  the  limbs,  and  body  long,  and  very 
uneven,  of  a  cinereous  brown  colour,  with  a  black  line  alono-  the 
middle  of  the  back  ;  each  fide,  about  the  fhoulders,  is  dafhed°with 
ruft  colour  ;  the  reft  of  the  back  and  limbs  fpotted  irregularly  with 
black  ;  the  tail  fhort  ;  legs  thick,  long,  and  aukwardly  placed  ;  the 
face  naked  ;  and  three  very  long  claws  on  each  foot. 

This  creature  grows  to  the  bulk  of  a  middle  fized  fox  ;  is  fo  verv 
tedious  in  it’s  motions,  that  it  will  be  three  orfour  days  in  clithbin!'- 
up,  and  coming  down  a  tree,  and  does  not  go  the  length  of  ro 
paces  upon  even  ground  in  a  day.  It  never  {firs,  till  compelled  bv 
hunger:  it’s  food  is  fruit,  or  the  leaves  of  trees  :  it’s  motion  is  at¬ 
tended  with  a  very  moving  and  plaintive  cry,  fo  that  beafts  of  prey 
avoid  it  with  horror.  The  found  of  it’s  voice  feems  only  to  exprefs 
the  word  bail,  which  he  ufually  repeats  about  fix  times  together  de- 
feending,  as  if  one  ffiould  ling  la,  fol,  fa,  mi,  re,  ut.  It’s  look.’  ac¬ 
companied  with  tears,  is  fo  piteous  as  to  excite  compaflion.  What¬ 
ever  he  takes  hold  of,  he  does  it  fo  ftrongly  and  ftiffiy,  that  he  will 
fometimes  fleep  fecurely  while  he  hangs  at  it. 

The  other  fpecies  has  a  round  head,  fhort  projecting  Aofe,  ears 
like  the  human  ;  two  long  ftrong  claws  on  the  fore-feet,  and  three 
on  the  hinder,  long  and  rough,  infome  parts  curled  ahd  woolly 
hair  on  the  body. 

Sloth,  Sloth  fulness,  a  degree  of  fluggifflnefs.  Sloth  and  la~ 
zinefS'  are  voluntary;  with  this  difference,  that/s/£  ifnplies  utter 
inactivity  and  abfolute  averfion  to  work:  lazine/s  an  inclination  but 
a  fear  of  trouble  and  fatigue  ;  whereas fuggifmefs  is  often  involun¬ 
tary,  proceeding  fometimes  from  conftitution,  and  isdifeovered  by 
its  dull  heavy  method  of  acting.  Industry  is  the  reverfe  of fiothj 
Activity  of  lazine/s,  and  Expedition  of  fuggi/bnefs*  ' 

SLOATS  of  a  cart,  the  under  pieces,  which  keep  the  bottom  of 
the  cart  together. 

SLOE,  primus  fylvefris,  the  wild  pluat.  A  conferve  of  this 
fruit  is  prepared,  in  the  {hops,  by  makingthe  pulp,  preffed  out  thro’ 
a  fieve,  after  the  floes  have  been  fteeped  in  water  over  the  fire  till 
they  are  fufficiently  foft  without  burfting,  with  thrice  it’s  weight  of 
double  refined  fugar. 

SLOOP,  a  fort  of  floating  veffel,  otherwife  called  fballop.  In 
our  navy,  f00p!,  are  tenders  on  the  men  of  war,  and  are  ufually  of 
about  60  tons,  and  carry  about  go  men. 

SLOT,  among  fportfmen,  expreffes  the  mark  of  the  foot  of  a 
flag,  or  other  creature  proper  for  the  chace,  in  the  clay  or  earth,  by 
which  they  are  able  to  guefshisage,  fize,  the  time  fince  he  has  gone 
by,  and  the  way  he  went. 

SLOUGH,  a  deep  muddy  place.  The  cart  {kin  of  a  fnake,  the' 
damp  of  a  coal-pit,  and  the  fear  of  a  wound,  are  alfo  called  by  the 
fame  appellation.  >  1 

Slough,  of  a  wild  boar,  is  the  bed,  flough,  or  mire,  wherein  he 
wallows,  or  in  which  he  lies  in  the  day-time. 

SLUICE,  a  frame  of  timber,  ftone,  or  other  matter,  ferving  to 
retain  and  raife  the  water  of  a  river,  &c.  and,  on  occafion,  to  let  it 
pafs.  _  Such  is  the  fluice  of  a  mill,  which  flops  and  collects  the  water 
of  a  rivulet,  &c.  to  let  it  fall  at  length  in  the  greater  plenty  upon  the 
mill-wheel :  fuch,  alfo,  are  thofe  ufed  in  vents  or  drains  to  difcharge 
water  off  land.  And  fuch  are  the  fluices  of  Flanders,  &c.  which  fervr 
to  prevent  the  waters  of  thefea  overflowing  the  lower  lands,  except 
when  there  is  occafion  to  drown  them.  1 

SMACK,  is  a  fmall  veffel  only  rigged  as  a  floop,  or  hoy,  and  ufed 
in  the  coafting  or  fifliing  trade  ;  or  as  a  tender  in  the  king’s  fervice. 

SMALLAGE,  in  botany,  a  fpecies  of  apium.  It  grows  natu¬ 
rally  by  the  iides  of  ditches  in  many  parts  of  England  ;  and  is  there¬ 
fore  rarely  cultivated  in  gardens  r  it  is  biennial,  and  flowers  in  Au- 
guft.  Care  fhould  be  taken  to  diftingui{hy>«fl//^  from  the  poifon- 
ous  water-hemlock,  which  grows  naturally  in  the  fame  places  with 
it ;  the  latter  has  it’s  leaves  deeply  divided,  quite  to  the  pedicle,  into 
three  long  narrow  fliarp-pointed  legments ;  whereas,  thofe  offmal- 
lage  are  only  {lightly  cut  into  three  roundifh  obtufe  ones. 

1  he  root  is  chiefly  ufed  in  medicine  :  it  is  about  the  thicknefs  of 
a  thumb,  whitifh,  fibrous,  of  a  warm  tafte,  and  a  fragrant  fmell  ; 
being  one  of  the  five  greater  openers  of  the  {hops.  It  is  grateful  and 
detergent,  promotes  urine,  diflodges  gravfcl,  and  is  alfo  recommen¬ 
ded  in  diforders  of  the  breaft,  and  to  promote  expectoration. 

SMA'I  TERER,  one  who  has  a  flight,  imperfect,  or  fuperficial 
knowlege  of  a  thing.  A  fmatterer  in  learning  may  ferve  to  make  a 
criticalter,  as  well  3s  one  in  verfe  a  poetafter  ;  both  alike  bcWdif- 
honourable  to  the  fcience. 

SMELL,  odor,  with  regard  to  the  organ,  is  an  impreflion  made  on 
the  nofe,  by  little  particles  continually  exhaling  from  odorous  bodies: 
with  regard  to  the  object,  it  is  the  figure  and  difpofition  of  odo¬ 
rous  effluvia,  which,  flicking  on  the  organ,  excite  the  fenfe  of 
fmeiling:  and  with  regard  to  the  foul,  it  is  the  perception  of  the 
impreflion  of  the  objedf  on  the  organ,  or  the  affection  in  the  foul 
refuting  therefrom.  '  ' 

According  to  Boerhaave,  the  ad  of fmeiling  is  performed  by  means 
of  odorous  effluvia  floating  in  the  air,  being  drawn  into  the  noftrils, 
in  infpi ration,  and  ftruck  with  fuch  force  againft  the  fibrilis:  of  the 
olfactory  nerves,  which  the  figure  of  the  nofe,  and  the  lituation  of 
the  little  bones,  render  oppofite  thereto,  as  to  fhake  them,  and  give 
them  a  vibratory  motion;  which  action,  being  communicated  thence 
to  the  common  fenfory,  occafions  an  idea  of  a  fvyeet,  or  feetid,  or 
four,  or  an  aromatic,  or  a  putrified  objet,  &c.  The  matter  in  ani¬ 
mals,  vegetables,  foflils,&c.  which  chiefly  affects  the  fenfe  of/mellin<r, 
Boerhaave  obferves,  is  that  fubtile  fubftance inherent  in  the  oily  parts 
thereof,  called  fpirit ;  for  that,  when  this  is  taken  away  from  the 
molt  fragrant  bodies,  what  remains  has  fcarce  any  fmell  at  all ;  but 
this,  poured  on  the  molt  inodorous  bodies,  gives  them  a  fracrancy. 
3  Smelf 
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SMUT 


Smell,  like  tafte,  confifts  altogether  in  the  arrangement,  compofi- 
tion,  and  figure  of  the  parts,  as  appears  from  (he  following  experi¬ 
ments  of  Mr.  Boyle.  1.  From  a  mixture  of  two  bodies,  each  of 
which  is  of  itfelf  void  of  fmell,  a  very  urinous  fmell  may  be  drawn, 
that  is,  by  grinding  of  quick-lime  with  fal  ammoniac.  2.  By  the 
admixture  of  common  water,  which,  of  itfeif,  is  void  of  all  fmell, 
or  inodorous,  another  inodorous  body  may  be  made  to  emit  a  very 
rank  fmell.  Thus  camphire  diffoived  in  oil  of  vitriol,  is  inodorous, 
yet,  mixed  with  water,  immediately  exhales  a  very  ftrong  fmell.  3. 
Compound  bodies  may  emit  fmells  which  have  no  fimilitude  to  the 
fmell  of  the  fimples  they  confitt  of.  Thus  oil  of  turpentine,  mixed 
with  a  double  quantity  of  oil  of  vitriol,  and  diftilled;  afier  diftilla- 
tion,  there  is  no  Jmell  but  of  fulphur,  and  what  is  left  behind,  the 
retort  being  again  urged  by  a  more  violent  fire,  yields  a  fmell  like  oil 
of  wax.  4.  Several  fmells  are  only  to  be  drawn  forth  by  motion  and 
-agitation.  Thus  glafs,  ltones,  See.  which  even  when  heated  yield 
no  fmell,  yet,  wha®  rubbed  and  agitated  in  a  peculiar  manner,  emit 
a  ftrong Jmell\  particularly  beech-wood,  in  turning,  yields  a  kind  of 
Tofy  fmell.  5.  A  body  that  has  a  ftrong fmell,  by  being  mixed  with 
an  inodorous  one,  may  ceafe  to  have  any  fmell  at  all.  Thus,  if  aqua¬ 
fortis,  not  well  dephlegmated,  be  poured  on  fait  of  tartar,  till  it  ceafes 
to  ferment,  the  liquor  when  evaporated  will  yield  inodorous  cryftals, 
much  refembling  fait  of  nitre ;  yet,  when  burnt,  will  yield  a  mod 
noifom  fmell.  6.  From  a  mixture  of  two  bodies,  one  whereof  fmells 
extremely  ill,  and  the  other  not  well,  a  very  pleafant  aromatic  odour 
may  be  gained,  viz.  by  a  mixture  of  aqua-fortis,  or  fpirit  of  nitre, 
with  an  inflammable  fpirit  of  wine.  7.  Spirits  of  wine,  by  mixing 
with  an  almoft  inodorous  body,  may  gain  a  very  pleafant  aromatic 
fmell.  Thus  inflammable  fpirits  of  wine,  and  oil  of  Dantzic  vitriol, 
mixed  in  equal  portions,  then  digefled,  and  at  laft  diddled,  yield  a 
fpirit  of  a  very  fragrant  fmell.  8.  A  moft  fragrant  body  may  degene¬ 
rate  into  a  foetid  one,  without  the  admixture  of  any  other  body.  Thus, 
if  the  fpirit  mentioned  in  the  fornier  experiment  be  kept  in  a  well 
clofed  receiver,  it  will  foon  turn  to  the  ranknefs  of  garlic.  9.  From 
two  bodies,  one  whereof  is  inodorous  and  the  other  foetid,  a  very 
pleafant  fmell  may  arife,  much  refembling  mufle,  &c.  by  putting  pearls 
into  fpirit  of  vitriol;  for,  when  diflbived,  they  yield  a  very  agreeable 
Jmell. 

SMELT,  in  ichthyology,  the  ofmertis  with  feventeen  rays  in  the 
pinna  ani.  This  is  a  beautiful  little  fifh;  it’s  length  is  five  or  fix 
inches,  and  it’s  breadth  not  great  in  proportion,  but  the  thicknefs  is 
eonfiderable:  the  head  is  of  an  oblong  figure,  and  fomewhat  acute; 
the  opening  of  the  mouth  is  large,  the  back  is  convex,  and  the  belly 
fomewhat  flat;  the  lower  jaw  is  a  little  longer  than  the  upper;  the 
noftrils  hand  in  the  middle  between  the  eyes  and  ‘he  extremity  of  the 
xoflrum  they  have  each  two  apertures ;  the  eyes  are  large  and 
Tound,  the  pupil  is  black,  and  the  iris  of  a  filvery  white,  but  tinged 
a  little  with  blue  towards  the  upper  part.  Thefe  fifh  will  live  almoft 
any  where,  but  they  are  very  apt  to  degenerate. 

SMELTING,  among  melallifts,  the  melting  of  a  metal  from  the 
ore,  in  a  fmelting  furnace ;  in  order  to  feparate  the  metallic  parts  from 
the  fulphur  and  arfenic,  and  the  earthy  and  ftrong  fubftances  of  all 
lands  with  which  they  are  combined.  Smelting,  in  propriety,  is  rc- 
ftrained  to  large  works,  wherein  ores  from  the  mines  are  melted  down, 
and  feparated.  In  fpeaking  of  works  in  a  lefler  way,  we  do  not  fay 
jmelting,  but  melting.  See  Fusion,  Ore,  &c. 

Several  kinds  of  Jufions  of  ores  may  be  diftinguiftied.  1.  When  a 
fulphureous  ore  is  mixed  with  much  earthy  matter,  from  which  it 
cannot  be  eafily  feparated,  by  mechanical  operations,  it  is  frequently 
melted,  in  order  to  difengage  it  from  thefe  earthy  matters,  and  to 
concentrate  k’s  metallic  contents.  By  this  fufion,  fome  of  the  ful¬ 
phur  is  diflipated,  and  the  ore  is  reduced  to  a  ftate  intermediate  be¬ 
twixt  that  of  ore  and  of  metal.  It  is  then  called  a  matt  [lapis  ful- 
phureo-metallicus ),  and  is  to  be  afterwards  treated  like  a  pure  ore  by 
the  fecond  kind  of  fufion,  which  is  properly  the  fmelting,  or  extraction 
of  metal  by  fufion.  2.  By  this  fufion  or  /melting ,  the  metal  is  extrafted 
from  the  ore  previoufly  prepared  by  the  above  operations,  if  thefe  be 
neceflary. 

The  ores  of  fome  very  Fufible  metals,  as  of  bifmuth,  may  be  fmel- 
ted  by  applying  a  heat  fufticient  only  to  melt  the  metals,  which  are 
thereby  feparated  from  the  adhering  extraneous  matters.  This-  repa¬ 
ration  of  metals  by  fufion,  without  the  vitrification  of  extraneous  mat¬ 
ters,  may  be  called  eliquaiion.  Generally,  a  complete  fufion  of  the 
ore  and  vitrification  ot  the  earthy  matters  are  neceflary  for  the  perfe£t 
feparation  of  the  contained  metals. 

Smelting-House,  a  houfe  wherein  they  run  and  fmelt  the  ore 
Into  lead;  one  of  thefe  will  run  a  ton  in  ten  or  twelve  hours;  a  fodder 
is  their  ufual  day’s  work,  that  is,  twenty -two  hundred  and  an  half 
Weight. 

SMITHERY,  or  Smithing,  a  manual  art,  by  which  an  irre¬ 
gular  lump  of  iron  is  wrought  by  the  fmith  into  an  intended  fhspe. 

SMITHING-Z/w,  in  a  (hip,  is  a  fmall  rope  fattened  to  the  mizen- 
yard-arm,  below  at  the  deck,  and  is  always  furled  up  with  the  mizen- 
fail,  even  to  the  upper  end  of  the  yard,  and,  from  thence  it  comes 
down  to  the  poop.  They  fay,  Smite  the  mizen,  hale  by  this  rope,  that 
the  fail  may  fall  down. 

SMOKE,  or  Smoak,  fumus,  a  humid  matter,  exhaled  in  form 
of  vapour  by  the  a<ftion  of  heat,  either  external  or  internal ;  or  J moke 
confifts  of  palpable  particles,  elevated  by  means  of  the  rarefying  heat, 
•r  by  the  force  of  the  afeending  current  of  air,  from  bodies  expofed 
to  heat;  and  thefe  particles  vary  much  in  their  properties,  according 
to  the  fubftances  from  which  they  are  produced.  See  Flame. 

SMUGGLING,  a  cant  term  for  the  running  of  goods,  or  the  of¬ 
fence  of  importing  them  without  paying  the  duties  impofed  thereon  by 
the  laws  of  the  customs  and  excise,  . 

SMUT,  in  hufbandry,  adifeafein  corn,  in  which  the  grains,  in- 
ftcad  of  being  filled  with  flour,  are  full  of  a  black  (linking  powder. 

Mr.  Tull  is  convinced,  from  experiment,  that  it  is  caufed  by  too 
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much  moiflure;  for  planting  feveral  plants  of  corn  in  troughs  of  very 
moitt  earth,  th£y  all  produced  fmutty  ears,  while  very  few  filch  were 
found  in  the  field,  from  whence  thefe  plants  were  taken.  There  aiC 
two  remedies  for  the  fmut,  recommended  by  writers  on  hufbandry,  viz. 
fteeping  the  feed  in  fait  brine,  and  changing  the  feed.  See  the  arti¬ 
cles  Seed  and  Change. 

When  wheat  is  intended  for  drilling,  it  muftbe  foaked  in  a  brine 
of  pure  fait,  diflolved  in  water,  fince  urine  is  found  to  be  highly  preju¬ 
dicial,  7  he  moft  expeditious  way  of  brining  wheat  for  drilling,  is, 
to  dry  it  in  aheap,  and  wafh  it  with  a  ftrong  brine  fprinkled  on  it, 
(firring  it  up  with  a  fhovel,  that  it  may  be  all  equally  brined  or  wetted 
\  with  it;  after  this,  ft  ft  on  fome  fine  lime  all  over  the  furface,  and  fiir 
it  up,  (till  fitting  more  on  in  the  fame  manner,  till  the  whole  is  dotted 
with  the  lime;  it  will  then  be  foon  di y  enough  to  be  drilled  without 
farther  trouble.  It  muft  be  quick  lime,  in  its  full  ftrength,  that  is 
ufed  on  this  occafion. 

A  crop  of  wheat,  very  early  planted,  is  not  fo  apt  to  be  fmutty,  as 
one  planted  lefs  early;  and  the  farmers  have  obferved,  that  the  largeft 
and  plumpeft  ground  fat  wheat  is  more  liable  to  be  fmutty  than  the 
fmall  ground  wheat.  The  fmut  of  corn  ufually  happens  after  rain, 
followed  by  a  bright  funfhine;  and  when  the  fmutted  flalks  are  exa¬ 
mined,  they  are  found  to  be  fpotted,  and  pricked  as  it  were  with 
fmall  burnt  places.  Smutty  corn  is  of  a  very  mifehievous  nature  to 
thofe  who  eat  it. 

SNAFFLE,  n  the  manege,  a  well  known  kind  of  bridle.  The 
fnaffle,  after  the  Englifh  falhion,  is  a  very  (lender  bit-mouth  without 
any  branches  ;  they  are  much  ufed  in  England  inftead  of  true  bridles, 
which  are  only  employed  in  the  fervice  of  w  ar. 

!  SNAIL,  Umax,  a  genus  of  the  gymnarthria,  or  naked  infc&s,  the 
body  of  which  is  of  a  figure  approaching  to  cylindric,  and  is  perforated 
atthelide:  the  tentacula,  or  horns,  as  they  are  called,  are  four  in 
number,  and  two  of  them  have  the  appearance  of  eyes. 

1  here  are  a  great  many  fpecies  of  fnails,  whereof  w>e  final!  only 
mention  a  few.  1.  The  black  naked  frtail,  a  confiderably  large  in- 
fe6t,  being  commonly  three  inches  long,  and  half  an  inch  broad; 
it’s  whole  body  is  furrowed  and  much  wrinkled,  and  is  of  a  deep 
black,  except  the  belly,  which  is  grey.  2.  The  naked  reddifh  fnail 
grows  only  to  about  two  inches  in  length,  and  is  alfo  covered  with 
numerous  flight  furrows.  3.  The  amber-coloured  fnail,  when  full 
grown,  is  only  about  an  inch  and  a  half  long:  it’s  colour  is  a  glofly 
yellow,  with  a  caft  of  brown  in  it,  and  the  whole  body  is  variegated 
with  fpots  of  a  greyilh  colour.  4.  The  oat -Jnail.  This  is  a  fmall 
kind  of  fnail,  obferved  under  the  loofe  bark  of  old  willows,  elms, 
&c.  the  (hells  of  thefe  j nails  refemble  an  oat-corn,  and  have  their 
turns  from  eaft  to  w-elt,  that  is,  they  run  from  the  light  hand  to  the 
left,  not  from  the  left  to  the  right,  as  the  others  do. 

Snails  are  great  deftroyers  of  fruit  in  our  gardens,  efpecially  of  th® 
better  forts  of  wall-fruit.  Lime  and  allies,  fprinkled  on  the  ground 
where  they  moft  refort,  will  drive  them  away,  and  deftroy  the  young 
brood  of  them.  It  is  a  common  praftice  to  pull  oft’  the  fruit  they 
have  bitten ;  but  this  never  lliould  be  done,  for  they  will  eat  no  other 
till  they  have  wholly  eaten  up  this,  if  it  be  left  for  them. 

5  SNAKE,  anguis,  in  zoology,  a  genus  of  amphibious  animals,  or 
ferpents,  with  a  round  body,  covered  over  with  feales,  without  any 
feuta.  This  genus  comprehends  the  vipera,  cacilta,  afpis,  natrix, 
caudfona ,  cobra,  conchris ,  bydrus,  and  anguis  tefculapii. 

The  common  fnake  is  a  harmlefs  and  inoffenlive  animal,  and  might 
even  be  kept  tame  in  houfes,  to  deftroy  vermin. 

The  blood-fnake  is  a  fmall  ferpent,  feldom  arriving  to  more  than  a 
foot  long;  it’s  eyes  are  remarkably  vivid,  bright,  and  fparkiing  ;  it’s 
(kin  is  very  glofly,  and  it’s  back  variegated  with  a  great  number  of 
black  and  white  fpots;  it’s  neck  is  very  (lender;  it’s  tail  extremely 
(harp,  and  it  has  a  fort  of  fmall  horns  placed  over  it’s  eyes:  it  is 
found  in  Egypt. 

i  Snake,  rattle,  crotalus,  a  very  dreadful  genus  of  serpents.  The 
animals  ot  this  genus  have  abdominal  feuta,  or  (hieldst  and  fubcaudal 
feuta  arid  fquamw,  or  feales,  and  the  tail  terminates  in  a  homy  rattle. 

The  rat  tic -Jnake,  or  borridus  crotalus,  is  a  very  dreadful  fpecies  of 
ferpent,  whole  bite  is  fatal,  if  not  timely  remedied,  and  which  is 
diftinguiftied  from  other  ferpents  by  the  rattle  in  it’s  tail.  This  is 
compofed  of  feveral  fcaly  fubftances,  and  is  faid  to  increafe  by  the 
creature’s  age ;  every  year  adding  one  fcale  to  it.  It  moves  over 
the  rocks  and  mountains  with  prodigious  fwittnefs;  but  is  lefs  nimble 
on  even  ground,  than  many  other  fnakes. 

It  grows  to  four  or  five  feet  long,  and  fometimes,  though  rarely,  to 
more :  one,  of  more  than  four  feet  long,  having  been  difl’e£ted,  and 
accurately  deferibed  by  Dr.  Tyfon,  the  account  that  gentleman  gives 
of  it  may  not  be  unacceptable  to  the  reader:  The  body  where  largeft, 
which  was  near  the  middle,  meafured  fix  inches  and  a  half  round  ; 
it’s  neck  only  three  inches.  It’s  head  was  flat,  as  that  of  the  viper; 
and,  as  the  jaws  are  very  broad  and  protuberant,  and  the  nofe  (harp, 
it  fomewhat  refembles  the  head  of  an  atrow.  At  the  end  of  tha 
nofe  are  placed  the  noftrils ;  and  between  thefe  and  the  eyes  there  are 
two  other  holes,  which  may  be  miftaken  for  ears ;  but  they  only 
go  into  a  hollow  of  the  bones  of  the  (cull,  without  any  perforation 
into  the  brain.  The  viper  has  nothing  of  thefe  holes.  The  eyes  are 
round,  and  wholly  refemble  thofe  of  the  viper.  The  whole  body  of 
the  creature  alfo  greatly  refembles  the  viper,  bur  (or  the  Angularity  of 
the  rattle ;  and  over  the  eyes  there  are  two  large  feales  looking  like 
eyebrows. 

The  feales  which  cover  the  head  are  very  fmall ;  thence  they  be¬ 
come  gradually  larger,  as  they  reach  towards  the  middle  of  the  body, 
and  from  the  middle  to  the  tad  they  grow  lefs  and  lefs  again ;  and 
all,  in  (hape,  much  refemble  tht  broad  and  flat  feeds  of  the  common 
garden  parfnep.  There  is  fome  variety  in  the  colours  of  this  crea¬ 
ture,  whether  according  to  the  difference  of  age  or  fex,  or  from  lef- 
fer  accidents.  The  moft  ufual  colours  are  thefe:  the  feales  are  of  a 
dulky  greenifti,  like  the  feathers  of  the  back  of  the  green-finch,  and 
I  19  X  are 
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are  variegated  with  fmall  black  fpots  in  great  numbers ;  there  are  alfo 
four  large  ones  of  the  fame  colour.  ,  .  , 

The  back  is  of  a  mixed  colour,  of  a  dead  yellowifh  brown  variegated 
with  blotches  of  black  and  yellow,  and  with  a  number  of  fmall  dots  ot 
the  fame  colours  ;  the  larger  blotches  being  laid  in  great  regularity,  and 
making  a  very  beautiful  teffelated  figure.  T  he  fcales  become  darker, 
as  they  approach  the  tail,  where  they  are  altnofl  black  ;  and  thole  on 
the  ridge  of  the  back,  all  along,  are  raifed  into  a  fort  of  (harp  promi¬ 
nence  in  their  middle,  like  the  fcales  of  a  crocodile:  thofe  on  the 
fides  are  plain  and  flat.  The  belly  is  all  along  covered  with  oblong 

parallelogram  fcales  laid  tranfverfely  ;  thefe  are  very  bright  and  gloily, 

and  vellow,  fpotted  with  black.  ,  ,  . 

T-he  head  is  fmall,  in  proportion  to  the  body,  but  the  mouth  ts 
capable  of  opening  to  a  prodigious  width.  The  tongue  is  wholly  like 
that  of  the  viper,  compofed  of  two  oblong  portions,  joined  towards 
the  bafes,  but  feparate  as  they  approach  the  end.  T  he  teeth  are  of 
two  kinds,  the  fmaller  ones  defigned  tor  it’s  eating  with,  the  larger 
and  longer  for  biting  and  poifoning  what  it  feizes.  Thefe  are  only 
placed  in  the  upper  jaw ;  but  all  the  teeth  of  the  mouth  are  of  the 
canine  kind,  as  the  creature,  never  chewing  it’s  prey,  has  no  ufe  for 

dentes  molares,  or  grinders.  .  . 

The  poifonous  teeth  are  fituated  on  the  outfide  of  the  jaw,  in  the 
anterior  part  of  the  mouth,  not  fixed  in  the  fockets  of  the  jaws,  as 
the  others,  but  fixed  to  two  bones.  T  hefe,  in  their  natural  iiate,  are 
not  vifible,  even  when .  the  creature’s  mouth  is  opened,  unlefs  it  be 
with  qn  intent  to  wound  ;  for  they  lie  back  under  a  membranaceous 
covering,  and  the  creature  has  a  power  of  ereCting  and  wounding  with 
them  at  pleafure,  as  the  lion  and  cat  kind  can  retraCl  or  thruft  out  their 
claws.  The  teeth  are  crooked,  and  have  a  hollow  at  their  bottom  ; 
and,  at  the  point,  a  very  plain  and  evident  flit,  looking  like  the  mb  of 
a  writing-pen.  The  teeth  are  hollow  all  the  way,  from  this  flit  to 
the  bottom  5  and,  on  prefling  the  gums  in  a  dead  rattl e-fnake,  the  poi¬ 
fonous  juice  may  be  feen  to  afcend,  by  degrees,  up  the  teeth,  and,  at 
length,  to  bedifeharged  out  of  the  flit  at  the  point.  This  makes  it 
very  plain  in  what  manner  the  poifon  is  conveyed  into  the  flefli,  when 
the  creature  bites. 

The  rattle  is  affixed  to  the  lafl  vertebra  of  the  tail,  and  is  compoled 
of  a  feries  of  fmall  bones ;  that  next  the  tail  is  ufually  of  a  bluifh  grey 
colour,  the  reft  of  a  pale  brown.  Thefe  bones  are  hollow,  very  thin, 
hard  and  dry,  and  of  a  brittle  texture,  and  very  fonorous.  They 
are  all  of  the  fame  figure,  reprefenting,  in  fome  degree,  the  os  facrum 
in  the  human  fkeleton,  and  all  are  nearly  of  the  fame  fize.  The 
lafl  of  thefe  is  feen  to  have  a  rigid  extremity,  in  manner  of  a  tail; 
and  all  the  others  have  the  fame,  though  it  is  not  diftinguifhable  in 
them,  as,  in  the  joining,  it  runs  under  two  others,  and,  by  means 
of  this  ftrudture,  they  are  all  moveable  with  the  fmallett  force, 
and  the  found  is  the  more  vigorous,  as  each  of  thefe  tails  ftrikes  on 
two  of  the  hollow  joints,  when  put.  into  motion.  The  age  of  the 
creature  is  known  by  the  number  of  joints  of  this  rattle,  which  are 
found  to  be  from  one  to  twenty,  or  more.  The  ufe  of  this  feems 
not  to  be  to  the  creature  itfelf,  but  to  other  animals,  that  they  may 
be  alarmed  at  the  approach  of  fo  terrible  an  enemy,  and  get  out  of 
it’s  way  in  time.  Pilo  and  fome  others  affirm,  that  this  rattle,  put 
up  a  man’s  fundament,  is  as  fatal  a  thing  as  the  creature’s  bite.  'The 
power  of  doing  mifehief,  which  nature  has  allotted  to  this  animal, 
feems  not  only  by  it’s  bite;  but,  according  to  the  joint  accounts  of 
almoft  all  authors,  it  appears  to  have  a  power  of  deftroying,  even  by 
a  look. 

Mr.  Dudley  obferves,  that  he  is  abundantly  fatisfied  from  many 
witnefles,  both  Englilh  and  Indian,  that  a  rattle-fnake  will  charm 
both  fquirrels  and  birds  from  a  tree  into  his  mouth ;  and  others  have 
aferibed  the  effeCt  accounted  for  by  fafeination,  to  excels  of  fear,  ob- 
ferving,  that  the  unguarded  rage  and  furprife  which  birds  and  fquir¬ 
rels  are  in  at  the  fight  of  animals  capable  of  hurting  them  or  their 
young,  and  the  fear  and  confufion  at  being  difturbed  in  their  retreats, 
or  at  the  time  of  gathering  their  food,  put  them  into  the  power  of 
their  enemies,  and  bring  them  fo  near  the  jnake ,  that  he  may  eafily 
reach  them  when  placed  in  a  coil. 

Snake-tos/,  ferpentaria ,  in  botany  and  pharmacy,  a  fpecies  of 
erijlolochia ,  or  birth-wort ,  with  auriculated  leaves.  The  Virginian 
fnake-root  obtained  it’s  name,  as  being  accounted  a  fpecific  againft 
venomous  bites  :  but,  whatever  truth  there  may  be  in  that,  it  is  un¬ 
doubtedly  an  excellent  diuretic,  diaphoretic,  and  alexipharmic  me¬ 
dicine,  and,  confequently,  good  in  inflammatory  and  malignant  fevers, 
and  epidemic  difeafes,  for  raifing  the  pulfe,  promoting  a  diaphorefis, 
and  correcting  a  putrid  difpofition  of  the  humors.  It  is  given,  in  fub- 
ftance,  from  a  few  grains  to  a  fcruple,  or  half  a  dram  ;  in  decodtion, 
or  infufion,  to  a  dram  and  upwards. 

Snake-wssc/,  in  the  materia  medica,  has  been  recommended,  in 
fmall  dofes,  not  exceeding  half  a  dram,  as  an  anthelmintic,  and  in 
obftinate  quartans,  jaundices,  cachexies,  and  other  chronical  diforders: 
it  is  faid  to  operate  moft  commonly  by  fweat,  fometimes  by  flool,  and 
fometimes  by  vomit.  It  appears,  however,  to  be  poflefled,  in  a  lower 
degree,  .of  the  fame  ill  qualities  with  the  nux  vomica . 

dragon,  antirrhinum,  a  genus  of  the  didynamia  angiofpermia 
clafs,  with  a  monopetalous  perfonated flower,  divided  into  two  lips; 
the  upper  one  of  which  is  bifid,  and  the  lower  one  trifid:  the  fruit  is 
a  roundifli  bilocular  capfule,  containing  a  great  many  kidnev-fhaped 
feeds.  This  genus  comprehends  alfo  the  linarix  or  toad-flax,  the 
afarina,  elatine,  and  cymbalaria  of  authors. 

SNAPPERS,  or  Rupert' s  drops,  lacryma  lotaniccc,  a  fort  of  glafs 
drops,  with  long  and  flender  tails,  which  burft  to  pieces  on  the  break¬ 
ing  of  thefe  tails  in  any  parts,  faid  to  have  been  invented  by  prince 
Rupert. 

I  ney  mufl  be  made  of  common  green  glafs,  fuch  as  wine-bottles 
are  made  with.  The  beft  way  of  making  them,  is,  to  take  a  little 
oi  the  giafs  out  of  the  nielting-pot  with  an  irpn  rod,  and  drop  it, 
while  in  a  fluid  ftate,  into  cold  water,  which  immediately  chills  and 
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fixes  it’s  external  parts,  while  it’s  internal  parts  remain  red-hot  for 
fome  time,  and  cool  gradually  in  the  water.  While  cooling,  it’s 
internal  parts  are  continually  contracting  till  cold,  which  caufes  an 
infinite  number  of  vacuums  therein,  by  reafon  of  it’s  external  parts 
being  chilled  and  fixed  immediately  on  being  dropt  into  the  water. 
After  it  is  cool,  if  you  at  any  time,  while  in  or  out  of  water,  break 
off  the  fmall  end,  it  will  inftantly  fly  afunder  with  a  great  noife,  by 
reafon  of  the  air  or  water  (according  to  the  medium  in  which  it  is 
broken)  ruflhing  directly  into  its  pores  or  vacuums.  If  you  examine 
one  of  thefe  Jnappers,  or  drops,  you  will  fee  in  the  largeft  part  many 
large  vacuums :  if  you  put  it  into  fire  on  fomething  fmouth,  and  heat 
it  till  it  becomes  a  little  foft,  the  prefliire  of  the  atmofphere  will  com- 
prefs  it  together,  and  fill  up  all  thofe  vacuums,  when  it  will  be  a 
common  clear  bit  of  glafs,  and  will  not  break  in  the  manner  before 
heating. 

If  you  with  a  blow-pipe  and  candle  heat  it  fo  as  to  make  it  a  little 
foft,  about  an  inch  from  the  fmall  end,  and  afterwards  break  a  little 
of  it  off,  it  will  fly  afunder  as  far  as  it  was  heated'  only  ;  but  if  you 
afterwards  break  it  off"  a  little  below  the  part  that  was  heated,  it  will 
all  fly  afunder.* 

We  have  been  favoured  with  this  improved  procefs,  by  our  ingenious 
friend,  Mr.  Thos.  Barnett,  inftrument-maker,  of  Great  Tower-flreet. 

SNEEZING,  Jiernutatio,  a  convulfive  motion  of  the  mufcles  of 
the  breaft  ufed  in  exfpiration  ;  wherein,  alter  fufpending  the  infpira- 
tion  begun,  the  air  is  repelled  from  the  mouth  and  nofe  with  a' mo¬ 
mentary  violence  and  noife. 

The  caufe  is,  an  irritation  of  the  upper  membrane  of  the  nofe, 
which  communicates  with  the  intercoftal  nerve  by  means  of  the  twigs 
that  it  detaches  to  it. 

This  irritation  is  performed  either  externally,  by  ftrong  fmells,  as 
marjoram,  rofes,  &c.  or  by  lharp,  pungent  medicines,  as  creffes  and 
other  fternutatories,  which  vellicate  the  membrane  of  the  nofe;  or  in¬ 
ternally,  by  the  acrimony  of  the  lympha  or  mucus,  which  naturally 
moiftens  that  membrane. 

SNIGGLING,  a  method  of  fifhing  for  eels,  chiefly  ufed  in  the 
day-time,  when  they  are  found  to  abfeond  near  wears,  mills,  or  flood¬ 
gates:  it  is  performed  thus:  take  a  ftrong  line  ar.d  hook,  baited  with 
a  lob,  or  garden-worm,  and  obferving  the  holes  where  the  eels  lie  hid, 
thruft  your  bait  into  them  by  the  help  of  a  (tick,  and  if  there  be  any, 
you  (hall  be  fure  to  have  a  bite;  and  may,  if  your  tackling  hold,  get 
the  largeft  of  eels. 

SNIPE,  gallinago  minor,  or  scolopax  galYmago  of  Linnxus,  in 
ornithology,  a  bird  well  known  among  the  fportfinen,  and  which, 
though  in  general  a  bird  of  paffage,  yet  fometimes  remains  with  us 
the  whole  year,  and  builds  and  breeds  here.  The  breaft  and  belly  of 
the  fnipe  are  white;  it’s  back  covered  with  long  feathers,  which  are 
variegated  with  black  and  a  reddilh  brown;  it’s  tail  is  lhort,  and  hid 
by  the  wings  when  folded ;  it  has  a  line  of  a  reddifh  white  running 
along  the  middle  of  the  head  ;  it’s  beak  is  about  three  fingers  breadth 
long,  and  is  black  at  the  end,  and  has  feveral  rough  tubercles  on  it. 

SNORING.  This  and  fuch  like  affections  are  owing  to  a  weak- 
nefs  of  nature,  as  when  the  lungs  are  full  of  pus  or  humours,  to  which 
purpofe  we  read  in  the  Prognoftics  of  Hippocrates:  ‘(it  is  a  bad  liga 
when  there  is  no  expectoration,  and  no  difeharge  from  the  lungs,  but 
a  noife,  as  from  an  ebullition,  is  heard  in  the  afpera  arteria,  from  a 
plenitude  of  humour.” 

SNOW,  nix,  a  meteor  formed,  in  the  middle  region  of  the  air, 
of  vapours  raifed  by  the  action  of  the  fun,  or  fubrerraneous  fire;  there 
congealed,  it’s  parts  conftipated,  it’s  fpecific  gravity  increafed,  and 
thus  returned  to  the  earth  in  little  white  villi,  or  flakes. 

The  jnow  we  receive  may  properly  enough  be  aferibed  to  the  cold- 
nefs  of  the  atmofphere  through  which  it  falls.  When  the  atmo¬ 
fphere  is  warm  enough  to  diflblve  the  jnow  before  it  arrives  at  us,  we 
call  it  rain;  if  it  preferve  itfelf  unditfolved,  it  makes  what  we  call 
jnow. 

Dr.  Grew,  in  a  difeourfe  on  the  nature  of  jnow,  obferves,  that 
many  parts  thereof  are  of  a  regular  figure,  for  the  moft  part  fo  many 
little  rowels  or  ftars  of  fix  points,  and  are  as  perfect  and  tranfparent 
ice,  as  any  we  fee  on  a  pond,  &c.  Upon  each  of  thefe  points  are 
other  collateral  points,  fet  at  the  fame  angles,  as  the  main  points 
themfelves;  among  which  there  are  divers  other  irregular,  which  are 
chiefly  broken  points,  and  fragments  of.  the  regular  ones.  Others 
alfo,  by  various  winds,  feem  to  have  been  thawed  and  fiozen  again 
into  irregular  cluflers  ;  fo  that  it  feems  as  if  the  whole  body  of  Jnow 
were  an  infinite  mafs  of  icicles  irregularly  figured ;  that  is,  a  cloud 
of  vapours  being  gathered  into  drops,  the  faid  drops  forthwith  de- 
feend  ;  upon  which  defeent,  meeting  with  a  freezing  air,  as  they 
pafs  through  a  colder  region,  each  drop  is  immediately  frozen  into  an 
icicle,  lhooting  itfelf  forth  into  feveral  points;  but  thefe  ftill  con¬ 
tinuing  their  defeent,  and  meeting  with  fome  intermittent  gales  of 
warmer  air,  or  in  their  continual  waftage  to  and  fro,  touching  upon 
each  other,  fome  of  them  are  a  little  thawed,  blunted,  and  again 
frozen  into  clufters,  or  intangled  fo  as  to  fall  down  into  what  we  call 
flakes. 

The  lightnefs  of  jnow,  although  it  is  firm  ice,  is  owing  to  the  ex¬ 
cefs  of  it’s  furface,  in  companion  to  the  matter  contained  under  it; 
as  gold  itfelf  may  be  extended  in  furface,  till  it  will  ride  upon  the  lead 
breath  of  air. 

Snow  fructifies  the  ground,  by  guarding  the  corn  or  other  vegetables 
from  the  intenfer  cold  of  the  air,  efpecially  the  cold  piercing  winds ; 
and  it  preferves  dead  bodies,  by  cenftipating  and  binding  up  the  parts, 
and  thus  preventing  all  fuch  fermentations  or  internal  conflict  of  their 
particles,  as  would  produce  putrefaction. 

Snozu  may  be  prelerved  by  ramming  it  down  in  a  dry  place,  under 
ground,  and  covering  it  with  chaff,  in  the  manner  of  ice. 

Snow,  in  the  marine,  a  large  two-mafted  veffel  employed  by  Eu¬ 
ropeans,  and  the  moft  convenient  for  navigation. 

Snow -bird,  in  ornithology,  called  in  Scotland  Jnow-fluke,  becaufe 
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they  appear  in  hard  weather,  and  in  deep  fnows.  The  bill  and  legs 
are  black,  the  forehead  and  crown  white,  with  a  mixture  of  black 
on  the  hind  part  of  the  head,  the  back  of  a  full  black,  and  the  rump 
white  ;  the  quill  feathers  are  black. 

SHOW-drop,  gaian/husfn  botany,  a  genus  of  the  hexandria  mono- 
gynia  clafs,  the  /now-  white  flower  of  which  confifts  of  three  oblong 
and  obtufe  petals:  the  fruit  is  a  globofe-oval  capfule,  obtufelv  tri¬ 
gonal,  and  containing  a  great  number  of  roundiffi  feeds. 

Snow -dtyop-trec,  chionanthus,  of  the  diandria  monogynia  clafs,  is  a 
very  beautiful  American  tree,  and  bears  the  cold  of  our  climate  in 
the  open  air,  but  is  very  difficult  to  rear  and  increafe. 

Snow  -/one,  a  very  beautiful  ftone  found  in  America.  It’s  ge¬ 
neral  thicknefsis  about  two  inches :  it  has  a  great  variety  of  colours, 
particularly  red,  yellow,  green,  black,  and  white,  which  form 
clouds  and  variegations  of  a  very  beautiful  kind. 

Sno w-iuater,  externally  applied  to  a  burn  or  feald,  is  reckoned 
very  ferviceable,  and  will  fometimes  effeCl  a  cure. 

SNUFF,  a  preparation  of  tobacco,  made  by  reducing  it  into  a 
powder,  fit  to  be  taken  in  at  the  nofe,  in  order  to  purge  or  clear  the 
head  of  the  pituita. 

Ordinarily,  tobacco  is  the  bafis  of fnuff  \  other  matters  being  only 
added  to  give  it  a  more  agreeable  feent,  &c.  The  kinds  of fnuff,  and 
their  feveral  names,  are  infinite:  and  new  ones  are  daily  invented  ; 
fo  that  it  would  be  difficult,  not  to  fay'impoffible,  to  give  a  detail 
of  them.  We  fhall  only  fay,  that  there  are  three  principal  forts: 
the  firft  granulated ;  the  fecond  an  impalpable  powder  ;  and  the  third 
the  bran,  or  coarfepart  remaining  after  lifting  the  fecond  fort. 

Many  mifehiefs  have  attended  the  pernicious  cuftom  of  taking 
fnuff  at  the  nofe.  In  the  ACta  Erudit.  a  remarkable  one  is  men¬ 
tioned,  viz.  the  forming  a  polypus  in  the  oefophagus,  and  which 
killed  the  patient,  by  Itarving  him,  from  an  inability  offwallowing. 

SOAL  ffh,  folea,  in  ichthyology,  the  bugiffus  of  authors,  and 
pleuroneftes  of  Linnteus,  with  rough  feales  on  both  fides.  It’s  ufual 
length  is  from  five  or  fix  to  fourteen  inches  :  it  is  of  an  oblong  ellip¬ 
tic  figure, and  thin  in  proportion  toil’s  other  dimenfions  :  it’s  eyes  are 
not  protuberant,  but  are  placed  at  a  greater  diitance  than  in  moll 
other  fpecies,  and  both  on  the  left  fide.  The  largeii  fouls  are  found  on 
our  weliern  Ibores ;  but  the  fmall  fort  are  fuperior  in  goodnefs.  They 
maybe  taken  at  anyleafon.but  not  under  feven  inches  from  the  eye  to 
the  end  of  the  tail,  Soa/s  are  defervedly  held  in  great  efteem  at  table. 

SOAP,  or  Sope,  in  commerce,  and  the  manufa&ures,  a  kind  of 
palle,  fometimes  hard  and  dry,  and  fometimes  foft  and  liquid,  much 
ufed  in  walking,  whitening  linens,  and  by  dyers,  fullers,  &c. 

The  principal  flaps  of  our  manufactures  are,  the  foft,  the  hard, 
and  the  ball  foap  ;  all  which  confilt  of  an  intimate  union  of  the 
fait  of  pot -alh,  with  oil,  or  animal  fat. 

1.  The  foft  foap  is  either  green  or  white.  The  principal  ingre¬ 
dients  in  the  green  kind  are  leys  drawn  from  pot-afhes,  and  lime 
boiled  up  -with  tallow  and  oil. 

Firlt,  the  ley  and  tallow  are  put  into  the  copper  together,  and, 
when  melted,  the  oil  is  put  to  them,  and  the  copper  made  to  boil  ; 
then  they  damp  or  flop  up  the  fire,  while  the  ingredients  remain  in 
the  copper  to  knit  or  incorporate ;  which  being  done,  they  let  the 
copper  boiling  again,  feeding  or  filling  it  with  leys  as  it  boils,  till^ 
they  have  put  in  a  fufficient  quantity  ;  after  which  they  boil  it  oft 
with  all  convenient  fpeed,  and  put  it  into  barrels. 

One  fort  of  white  foap  is  made  after  the  fame  manner  with  green 
foap,  excepting  that  they  do  not  ufe  any  oil  in  this.  Another  fort  of 
white  foft  foap  is  made  from  ley  of  afhes  of  lime,  boiled  up  twice 
with  tallow. 

Firft,  they  put  a  quantity  of  leys  and  tallow  into  the  copper  to¬ 
gether,  which  is  kept  boiling,  being  fed  with  leys  as  it  boils,  till  it 
js  boiled  enough,  or  that  they  find  it  grains  ;  then  they  feparate  or 
difeharge  the  leys  from  the  tallowulh  part,  which  they  put  into  a 
tub,  throwing  away  the  ley  :  this  they  call  the  firft  half-boil.  Then 
they  charge  the  copper  again  with  frefh  tallow  and  ley,  and  put  the 
firlt  half-boil  out  of  the  tub  into  the  copper  a  fecond  time,  and  keep 
it  boiling  with  frefh  ley  and  tallow,  till  it  is  brought  to  perfection, 
and  afterwards  filled  out  into  /ia/i-calks. 

2.  Hard  foap  is  made  of  afhes  and  tallow’,  and  commonly  boiled 
at  twice;  the  firft  boiling  they  alfo  call  a  half-boiling,  which  is 
performed  exaCtlv  after  the  fame  manneras  the  firft  half-boil  of  the 
foft  white  foap.  Then  they  charge  the  copper  again  with  frefh  ley, 
and  put  intoit  the  firlt  half-boil  again,  feeding  it  wuthleyas  it  boils, 
till  it  is  toiled  enough,  or  till  it  grains;  then  they  difeharge  the  ley 
from  it,  and  put  the  foap  into  a  frame  to  cool  and  harden. 

3.  Ball  foap  is  made  alfo  of  ley  from  allies  and  tallow  ;  they  put 
the  ley  into  the  copper,  and  boil  it  till  the  w'atery  part  is  quite  gone, 
and  there  is  nothing  left  in  the  copper  but  a  fort  of  nitrous  matter 
(which  is  the  very  ftrengthandeflenceof  theley);  thenthey  put  tallow 
to  it,  and  keep  the  copper  boiling  and  ftirring  for  half  an  hour  or 
more,  in  which  time  the  foap  is  completed,  which  they  put  into  tubs 
or  bafleets  with  fheets  in  them,  and  immediately  (while  foft)  make 
it  into  balls.  It  takes  up  near  24  hours  to  boil  away  the  watery 
part  of  the  ley. 

The  proccfs  of  foap- boiling,  as  at  prefent  praCtifed,  being  a  very 
tedious,  as  well  as  expenfi ve,  operation,  Dr.  Shaw  propofes  a  method 
to  fhorten  it,  by  fubffituting  motion  in  the  place  of  fire  ;  this  mo¬ 
tion  might  be  eafily  given,  by  an  engine,  to  any  quantities  of  the 
ingredients  at  a  time ;  and  that  fuch  a  method  is  effectual  for  making 
foap,  the  doCtor  proved  by  the  following  experiments  :  he  mixed,  in 
a  large  phial,  half  a  pint  of  foapAty,  with  an  ounce,  or  more,  of 
oil-olive;  and  fhaking  thefe  together  for  a  quarter  of  an  hour,  a 
true  cake  of  foap  was  obtained  on  the  top  of  the  liquor,  which  har¬ 
dened  on  being  expofed  to  the  air. 

The  fineft  hard  foap  for  medicinal  ufe  is  prepared  with  oil  o  al¬ 
monds.  SeeSAPO  Am\gdalinus. 

The  fineft  of  the  common  foaps  is  that  called  Spanijb,  or  Caflile  foapt 
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which  is  made  with  oil-olive,  and  the  alkaline  fait  called  foda,  or 
barillia  ;  our  /^-boilers  find  that  this  alkali  gives  a  better  confid¬ 
ence,  or  greater  hardnefs  to  the  foap ,  than  the  other  pot-afhes  or 
common  vegetable  alkalis. 

1  hat  which  is  ufed  in  medicine  is  made  without  heat  in  the  fol¬ 
lowing  manner :  one  part  of  quick-lime,  and  two  parts  of  good 
Spandh  foda,  are  boiled  together  during  a  fhort  time,  with  twelve 
times  as  much  water,  in  an  iron  cauldron.  This  lixivium  is  to  be 
filtered,  and  evaporated  by  heat,  till  a  phial,  which  is  capable  of 
containing  an  ounce  of  water,  fhall  contain  an  ounce  and  three 
drachms  of  this  concentrated  lixivium.  Of  this  one  part  is  to  be 
mixed  with  two  parts  of  oil  of  olives,  or  of  fweet  almonds,  in  a 
glafs  or  ftone  veffel  :  the  mixture  is  to  be  ftirred  from  time  to  time 
with  an  iron  fpatula,  or  peftle,  and  it  foon  becomes  thick  and  white. 
The  combination  is  gradually  completed,  and,  in  feven  or  eight 
days,  a  very  white  and  firm  foap  is  obtained. 

Soap -wort,  faponaria,  a  genus  of  the  decandria  digynia  clafs. 
There  are  five  tpecies.  1.  Soap-wort,  with  oval,  fpear-fhaped  leaves. 
2.  Soap-wort,  with  oval,  veined  leaves.  3.  Soap-wort,  with  oblong, 
oval,  acute-pointed  leaves.  4.  Soap-wort,  with  oval,  fpear-fhaped 
leaves,  half  embracing  the  ftalks.  5.tS,o«/>-zi/jr/,with  very  fmall  leaves. 

"1  he  common  foap-wort  grows  wild,  but  not  very  common,  in 
moift  grounds,  and  flowers  in  July. 

The  decotfion  of  this  plant  is  ufed  to  cleanfe  and  fcour  woollen 
cloths  ;  and  the  poor  people  in  fume  countries  ufe  it  infteadof fohp 
for  wafhing;  from  whence  it  had  it’s  title.  This  fmoothnels  or 
foapinefs  is  ftrongeft  in  the  leaves.  The  plant,  though  difrtgarded 
among  us,  may  be  prefumed  to  have  confiderable  medicinal  virtues: 
by  the  German  phyficians,  the  roots  are  ufed  in  venereal  maladies, 
and  fuppofedto  be  fimilar,  but  fuperior  to  thofeof  the  farfaparilla. 

SOAR  hawk ,  an  appellation  given  to  an  hawk,  from  the  time  of 
taking  her  from  the  eyrie,  till  fhe  has  mewed,  or  caft  her  feathers. 

SOC,  or  Sok,  Soka,  in  law,  denotes  jurifdi&ion  ;  ora  power 
or  privilege  to  adminilter  juftice,  and  execute  laws.  The  word  is 
alfo  ufed  for  the  (hire,  circuit,  or  territory,  wherein  fuch  power  is 
cxercifed  by  him  endued  with  fuch  jurifdidtion. 

SOCAGE,  a  tenure,  by  which  lands  were  held  on  condition  of 
ploughing  the  lord’s  lands,  and  doing  the  operation  of  hufbandry, 
at  their  own  charges. 

SOCIETY,  focietas,  in  general  denotes  a  number  of  perfons 
united  together  for  (heir  mutual  affiftance,  fecurity,  intereft,  or  en¬ 
tertainment. 

The  focial  principle  in  man  is  of  fuch  an  expanfive  nature,  that 
it  cannot  be  confined  within  the  circuit  of  a  family  of  friends,  or  a 
neighbourhood:  it  fpreads  into  wider  fyftems,  and  draws  men  into 
larger  communities  and  commonwealths  ;  fince  it  is  in  thefe  only, 
that  the  more  fublime  powers  of  our  nature  attain  the  higheft  im¬ 
provement  and  perfection  of  which  they  are  capable. 

In  fociety,  the  mutual  aids  which  men  give  and  receive,  fhorten 
the  labours  of  each  ;  and  the  combined  ftrength  and  reafon  of  indi¬ 
viduals  give  fecurity  and  protection  to  the  whole  body.  There  is 
a  variety  of  genius  among  mankind  ;  fome  being  formed  to  lead  and 
direct  others,  tp  contrive  plans  of  employment  for  individuals,  and 
of  government  for  communities,  to  invent  laws  and  arts,  and  fu- 
perintend  their  execution,  and  in  fhort  to  refine  and  civilize  human 
life  ;  others  again,  who  have  not  fuch  good  heads,  may  have  honeft 
hearts,  a  true  public  fpirlt,  love  of  liberty,  order,  &c.  and  finally, 
others  feem  belt  difpofed  for  manual  cxercifes,  as  bodily  labour. 
Society  finds  a  proper  employment  for  every  genius,  and  the  nobleft: 
objects  andexercifes  for  the  nobleft  geniufes.  In  fociety,  a  man  not 
only  finds  moreleifure,  but  better  opportunities  of  applying  his  ta¬ 
lents  with  fuccefs. 

From  this  fhort  detail  it  appears,  that  man  was  formed  for  fo¬ 
ciety  ;  which  refts  on  thefe  two  principal  pillars.  1.  That  it  affords 
fecurity  againlt  thofe  evils  which  are  unavoidable  in  folitude.  2. 
That  it  enables  us  to  obtain  thofe  goods,  fome  of  which  cannot  be 
obtained  at  all,  and  others  not  fo  well,  in  a  ftate  of  folitude,  wherein 
men  depend  wholly  on  their  own  fagacity  and  induftry. 

Rflja/SociETY  of  England,  i$  an  academy  or  body  of  perfons  of 
eminent  learning,  inftituted  by  king  Charles  II.  for  the  promoting 
natural  knowlege.  This  illuftrious  body  had  it’s  original  in  an  af- 
fembly  of  ingenious  men,  who,  before  the  Reftoration,  met  wee  kly 
in  Wadham  college,  at  the  lodgings  of  Dr.  Wilkins.  Afterwards, 
from  about  the  year  1658,  many  of  them  living  in  London,  held 
meetings  at  Greiham  college,  till  they  were  at  length  taken  notice 
of  by  the  king,  who  was  pleafed  to  grant  them  an  ample  charter, 
dated  April  22,  1663  ;  whereby  they  were  ereCled  into  acorporation, 
confiding  of  a  prefident,  council,  and  fellows,  for  promoting  the 
knowlege  of  natural  things  and  ufeful  experiments. 

Their  manner  of  electing  fellows  is  by  balloting.  Their  council 
are  in  number  twenty-one,  eleven  of  which  are  continued  for  the 
next  year,  and  ten  more  added  to  them,  all  chofen  on  St.  Andrew’s 
day.  Each  member  at  his  admiflion  fublcribes  an  engagement  that 
he  will  endeavour  to  promote  the  good  of  the  fociety  ;  from  which  he 
may  be  freed  at  any  time,  by  Signifying  to  the  prefident,  that  he  de¬ 
fires  to  withdraw.  The  charges  are  40*.  paid  to  the  treafurer  at 
admiflion,  and  135.  per  quarter,  fo  long  as  he  continues  a  member. 

Their  defign  is,  to  make  faithful  records  of  all  the  works  of  na¬ 
ture  or  art  which  come  within  their  reach  ;  fo  that  the  prefent,  as 
well  as  after  ages  may  be  enabled  to  put  a  mark  on  errors  which 
have  been  ftrengthened  by  long  prefeription,  to  rellore  truths  that 
may  have  been  negledfed,  to  pufh  rhofe  already  known  to  more  va¬ 
luable  ufes,  to  make  the  way  more  paffable  to  what  remains  unre¬ 
vealed,  &c.  To  this  purpoie  they  have  made  a  great  many  experi* 
ments  and  obfervations  on  moft  of  the  works  ot  nature,  eclipfes,  co¬ 
mets,  meteors,  mine'!,  plants,  earthquakes,  inundations,  iprings, 
damps,  fubterraneous  fires,  tides,  currents,  the  magnet,  See.  Alfo, 
numbers  of  fhort  hiftaries  of  nature,  arts,  manufactures,,  ufe - 
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ful  engines,  contrivances,  &c.  The  fervices  they  have  been  of  to 
the  public  are  very  great.  They  have  improved  naval,  civil,  and 
military  archite&ure  ;  advanced  the  fecurity  and  perfection  or  na¬ 
vigation  ;  improved  agriculture  ;  and  put  not  only  this  kingdom, 
but  alfo  Ireland,  the  plantations,  &c.  upon  planting.  ^ 

They  have  regiftered  experiments,  hiftories,  relations,  obferva- 
tions,  & c.  and  reduced  tliern  into  one  common  flock,  and  have  from 
time  to  time  publifhed  fome  of  the  mod  immediate  ufe  under  the 
title  of  Philofophical  Tranfadtions,  See.  and  laid  the  reft  up  in 
public  regifters  to  be  tranfmitted  to  pofterity  as  a  folid  ground-work 
for  future  fyftems.  They  have  a  library  adapted  to  their  inftitution, 
towards  which  the  late  Marftial  contributed  the  Norfolcian  libra- 
ry,  and  a  mufaeum,  or  repofitory  of  natural  and  artificial  rarities, 
given  them  by  Daniel  Colwal,  Efq.  and  fince  enriched  by  many 
others.  Their  motto  is  Nutt  us  in  Verba. 

Society  for  the  Reformation  of  Manners, and  putting  in  execution 
the  laws  againit  immorality  and  profanenefs.  It  was  fet  on  toot, 
about  forty  years  ago,  by  five  or  fix  private  perfons  in  London,  but 
is  fince  exceedingly  increased  by  numbers  of  all  denominations.  A 
particular  body  of  the  moft  confiderable  hereof  bear  the  expence  of 
profecutions,  kc.  without  any  contribution  from  the  reft.  Thefe 
chiefly  apply  themfelves  to  the  profecuting  people  for  fwearing, 
drunkennefs,  and  propbaning  the  fabbath.  Another  body  of  about 
fifty  perfons,  apply  themfelves  to  the  fupprefling  lewdnefs,  and  by 
them  about  five  hundred  lewd  houfeshave  been  a&ually  fuppreffed  ; 
a  third  body  confifts  of  conftables  ;  and  a  fourth  of  informers.  Be- 
fidcs  thefe,  there  are  eight  other  regular  mixed  bodies  of  houfe- 
keepers  and  officers,  who  infpedf  the  behaviour  of  the  conftables  and 
other  officers,  affift  in  fearching  diforderlyhoufes,feizing  offenders, 
giving  information,  &c.  There  are  feveral  other  focieties  of  this 
kind  at  Briftol,  Canterbury,  Nottingham,  &c. 

Society  for  propagating  the  Gofpel  in  foreign  Paris,  was  inffituted 
by  king  William,  in  1701,  for  fecuring  a  maintenance  for  an  ortho¬ 
dox  clergy,  and  making  other  provifions  for  the  propagation  of  the 
gofpel  in  the  plantations,  colonies,  frontiers,  &c.  To  that  end  he 
incorporated  the  archbifhops,  feveral  biffiops,  and  other  nobility, 
gentry,  and  clergy,  to  the  number  of  ninety,  with  privilege  to  pur- 
chafe  2000/.  per  year,  inheritance  and  eftates  for  lives,  or  years,  with 
other  goods  to  any  value. 

They  meet  yearly  on  the  third  Friday  in  February,  to  chufe  a 
prefident,  vice-prefident,  and  otherx>fficers  ;  and  the  third  Friday  in 
every  month  to  tranfa£f  bufinefs,  depute  fit  perfons  to  take  fubferip- 
tions  for  the  faid  ufes,  and  of  all  monies  fo  received  to  give  account 
to  the  lord-charicellor,  Si c.  They  have  a  {landing  committee  at 
the  chapter-houfe,  to  prepare  matters  for  the  monthly  meeting, 
which  is  held  at  St.  Martin’s  library. 

Society  for  propagating  Chri/iian  Knowlege.  This  was  begun  in 
1699,  by  fome  perfons  ot  worth,  &c.  It’s  original  defign  was,  to 
propagate  religion  in  the  plantations,  to  fecure  the  pious  education 
of  the  poor  at  home,  and  to  reclaim  thofe  that  err  in  the  funda¬ 
mentals  of  Chriftianity.  In  the  year  1701,  they  had  procured  con¬ 
fiderable  charities,  and  tranfmitted  the  fame  to  the  plantations,  in 
libraries,  bibles,  catechifms,  See.  with  a  voluntary  maintenance  for 
feveral  minifters  to  be  employed  in  the  plantations  ;  but  the  Society 
for  propagating  the  Gofpel  in  Foreign  Parts  being  then  inftituted, 
they  were  incorporated  by  charter  in  the  fame,  and  thus  difeharged 
as  a  particular  fociety  from  the  further  purl'uit  of  that  branch  of 
their  original  defign,  whereupon  they  wholly  turned  themfelves  to 
the  other,  and  are  now  become  very  confiderable  by  great  accefiions 
from  the  clergy  and  laity. 

They  meet  weekly  to  concert  meafures  for  railing  charity  for 
educating  poor  children,  and  fetting  up  fchools  for  that  purpofe,  as 
alfo  for  the  more  regular  difpofalot  books  for  the  inftrudtionof  the 
ignorant,  erroneous,  &c. 

Society  of  the  Sons  of  the  Clergy  was  incorporated  by  king  Charles 
II.  in  1678,  by  the  name  of  the  Governors  of  the  Charity  for  Relief  of 
the  poor  JVidows  and  Children  of  Clergymen.  This  fociety  is  under  the 
direction  and  management  of  a  prefident  and  vice-prefident,  three 
treafurers,  and  a  court  of  affiftants,  compofed  of  forty  members. 
Several  hundreds  of  widows  and  children  of  the  clergy  have  annu¬ 
ally  received  confiderable  relief  from  this  ufeful  charity. 

Society for  promoting  Religious  Knowlege  among  the  Poor  commenc¬ 
ed  in  the  year  1750,  for  the  purpofe  of  giving  bibles,  teftaments, 
and  other  good  books,  to  thofe  who  moft  needed  them,  and  who 
were  moft-likely  to  improve  by  them.  This yjr/V/yisfupportedby  an 
annual  fublcription  of  the  members,  together  with  the  donations 
and  legacies  of  other  contributors  ;  and  each  fubferiber  is  intitledto 
a  nomination  of  books  in  turn,  correfponding  to  the  amount  of  his 
fubfeription.  T.  h e  fociety  meets  every  month. 

Society  for  promoting  Chrijlian  Knowlege  in  the  Highlands  and 
Ifandsof  Scotland,  was  firft  begun  by  the  affociation  of  private  con¬ 
tributors  at  Edinburgh  about  the  year  1701  ;  their  defign  was  ap¬ 
proved  and  encouraged  by  queen  Anne,  who,  in  1708,  iffued  her 
royal  proclamation  for  this  purpofe  ;  and,  in  1709,  Ihe  granted  a 
patent,  conitituting  a  certain  number  of  the  fubl'cribers  a  fociety ,  or 
body  politic,  with  full  powers  to  receive  donations  and  purchafe 
lands,  &c.  not  exceeding  2000/.  a  year,  and  with  the  profits  of  the 
fame  to  erect  and  maintain  fchools,  &c. 

Society,  Philanthropic,  for  the  prevention  of  crimes,  and  for  a 
reform  among  the  poor,  by  training  up  to  virtue  and  induftry  the 
children  of  vagrants  and  criminals,  and  fuch  whoarein  the  paths  of 
vice  and  infamy  :  inftituted  Sept.  1788.  The  great  objed  of  this 
fociety  is,  to  unite  the  purpofes  of  charity  with  thofe  of  police  :  and 
fdS  relief  to.a  description  of  young  perfons  the  moft  to 
be  pitied,  becomes  a  national  benefit,  and  confequently  the  intereft 

C  "d,/P0^dumdlVldual  t0  feC0nd  h’s  laudabfe  intentions, 
ffAP'?K  °/^h,,ch  are  particularly  laid  down  to  the  following 
effed,  in  their  Addrefs  to  the  Public,  printed  in  Dec.  1790.  S 
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The  Philanthropic  Society  aims  at  the  prevention  of  crimes,  by  re¬ 
moving  out  of  the  way  of  evil  counfel  and  evil  company  thofe  chil¬ 
dren  who  are,  in  the  prefent  ftate  of  things,  deftined  to  ruin:  in  a 
word,  to  educate,  and  inftrud  in  fome  ufeful  trade  or  occupation, 
the  children  of  convids,  or  other  infant  poor  who  are  likely  to  be 
engaged  in  a  vagrant  or  profligate  courfe  of  life.  This  eftablifts- 
ment,  they  obferve,  is  not  only  calculated  to  break  the  chain  of 
criminal  and  pernicious  confederacies,  but  to  decreafe  vice  and  in- 
Otamy,  and  increafe  ufeful  induftry,  whereby  thofe  who  otherwife 
would  have  been  the  pefts  of fociety  will  now  be  enabled,  by  honeft 
means,  to  fupply  their  own  wants  and  the  wants  of  others.  And 
in  order  to  condud  this  inftitution  at  a  fmaller  expence  than  per¬ 
haps  any  other  of  equal  extent,  whatever  is  gained  by  the  labour  of 
the  children  will  be  appropriated  to  their  maintenance,  and  confe- 
quentTy  the  funds  of  the  fociety  will  be  increafed  as  well  by  internal 
induftry  as  by  external  contribution.  For  the  employment  of  the 
children,  large  and  noble  premifes  are  now  completely  eroded  in 
Saint  George’s  Fields,  where  feveral  mafter  workmen  are  placed  for 
the  purpofe  of  teaching  the  children  the  knowlege  of  fome  ufeful 
trades.  The  boys  are  taught  thofe  of  a  carpenter,  bricklayer, 
fhoemaker,  and  taylor  ;  the  girls  are  trained  up  as  menial  fer- 
vants. — If  the  funds  of  the  fociety  prove  favourable,  a  confidera¬ 
ble  number  of  hands  arer  meant  to  be  employed  in  different 
branches  of  agriculture,  in  cultivating  wafte  lands,  and  in  ufeful 
and  laborious  manufadures  in  different  parts  of  the  kingdom. 

This  fociety  is  under  the  divedion  of  a  prefident,  eight  vice- 
prefidents,  a  treafurer,  a  fecretary,  a  chaplain,  fuperintendai.t, 
and  a  committee  of  twenty-four  members,  chofen  by  the  fociety 
at  large  ;  four  vifitors,  three  auditors  of  accounts,  &c.  The 
fociety  meet  every  Thurfday  in  March,  June,  September,  and  De¬ 
cember,  at  one  o’clock  ;  the  committee  meet  every  Thurlday  at 
eleven  o’clock,  at  the  houfe  of  the  fecretary,  in  Paul  Baker’s 
Court,  Dodors’  Commons. 

Among  the  prefent  number  of  children  of  both  fexes  under 
the  fociety  s  care,  are  to  be  found  boys  who  have  been  guilty 
of  various  felonies,  burglaries,  facrilege,  and  other  crimes  ;  yet, 
lingular  as  it  may  appear,  in  lefs  than  two  years  thefe  very  chil¬ 
dren  are  become  no  lefs  remarkable  for  induftry,  aftivity,  decency, 
and  qbedience,  than  they  formerly  were  for  vices  of  an  oppofite 
quality.  They  are  all  chearful  and  happy,  and  fcarcely  ever  found 
guilty  of  profanenefs,  or  any  irregularity  of  condud.  Their  dili¬ 
gence  will  beft  appear  from  an  eftimate  up  to  J uly  1790,  of  the  total 
produce  of  their  labour  (being  the  value  of  goods  fold  or  ufed  by 
the  Jociety),  and  ftock  in  hand,  amounting  then  to  788/.  13*.  2 d.  art 
exatt  balance  to  the  expences. 

By  a  ftiort  account  of  the  circumftanccs  under  which  fome  of  the 
children  were  found  and  received  by  the  fociety ,  fome  idea  may 
be  formed  of  it’s  great  utility.  Out  of  68,  we  have  feleded  thofe 
which  follow  : 

5,  6.  Nicholas  and  Patrick  Sweetman  :  taken  from  a  notorious 
refort  of  infamous  people.  7.  Mary  Crawley:  cruelly  treated, 
almoft  ftarved,  and  turned  into  the  ftreet  by  a  brutal  father  in  law, 
who  confumes  his  earnings  in  drunkennefs  ;  this  girl  was  expofed 
to  every  danger  of  fedudion  and  ruin,  but  for  the  timely  fucsour 
afforded  her.  8,  9.  George  and  John  Barrat:  their  father  was  a 
drunken  profligate  of  abandoned  ciiarader,  and  the  boys  were 
trained  up  to  begging  and  ftealing.  14.  David  Neal,  aged  eight 
years,  was  taken  tromhis  vagrant  mother  by  a  poor  waterman,  to 
lave  him  from  being  killed  by  cruel  bearing.  15.  Catherine 
4?.olph,  aged  nine :  her  mother  was  a  proftitute  and  a  thief,  her 
father  being  a  notorious  drunkard.-  16.  James  Stillwell,  aged  13  j 
was  turned  out  of  home  by  his  father,  came  under  the  tuition  ot  a 
gang  of  villains,  and  had  committed  a  great  number  of  thefts,  for 
one  of  which  he  was  taken  and  committed-to  Newgate  ;  and  after¬ 
wards  fent  to  th c  fociety,  by  the  juftices  of  the  diftrict,  from  Clerk- 
enwell  prifon.  2o  James  Smith,  aged  fourteen  :  his  father  was  a 
drunken  brutal  fellow ;  the  boy  a  vagrant  in  the  {beets,  almoft 
naked.  28.  Charlotte  Murrel,  aged  eleven  years:  her  father  de¬ 
ferred  his  wife  and  four  children,  whom  fhe  was  bringing  up  as 
beggars.  39.  William  Smith,  aged  twelve  years:  his  father, 
being  idle  and  profligate,  deferted  his  family,  and  the  boy  was  a 
vagrant  in  the  ftreets.  40.  John  Whitaker,  aged  twelve  years ; 
has  no  father  nor  mother ;  was  taken  with  fome  thieves  out  of 
No.  9,  Diot-ftreet,  St.  Giles’s,  by  two  conftables  ;  recommended 
by  the  juftices.  44.  Thomas  Burn,  aged  twelve  years  :  his  father 
was  a  notorious  thief,  and  tranfported  to  Botany  Bay  ;  his  mother 
condemned  for  uttering  counterfeit  coin.  The  boy  was  connected 
with  a  gang  of  thieves,  and  confeffed  a  variety  of  atrocious  adls. 
45.  JofephSavile,  aged  eleven  years  :  his  father  a  profligate  fellow, 
and  one  of  his  brothers  was  executed  for  murder.  50.  Jofeph 
Crawley,  aged  11  years  :  was  imprifoned  in  the  Poultry  Compter 
for  felony,  and  Jent  from  thence  to  th c fociety ;  his  father  and  mother 
were  vagrants.  58.  Eleanor  White,  aged  1,1  years  :  an  orphan, 
taken  from  an  houfe  of  proftitutes.  61.  Margaret  Routh,  aged  13  : 
two  of  her  filters  proftitute*.  68.  Margaret  Evans,  aged  13  :  found 
in  a  moft  deftitute  and  dangerous  fituation,  and  her  father  under 
fentence  of  tranfportation. 

Notwithftanding  we  have  many  excellent  charities,  generoufly 
fupported,  for  curing  diforders  incident  to  the  body ;  yet  certainly 
this,  with  every  one  of  a  fimilar  tendency,  whofe  main  objedt  is, 
the  refeuing  deferted  and  depraved  children  from  impending  mifery 
and  ruin,  by  eradicating  early  the  feeds  of  vice  from  their  tender 
minds,  and  inculcating  virtuous  principles,  fo  as  to  render  them 
worthy  and  ufeful  members  of  the  ftate,  deferves  to  meet  with  in- 
creafing  countenance  and  encouragement,  for  extending  more  uni- 
verfally  the  benevolent  views  of  this  clals  of  philanthropies. 

Society,  American  Philofophical,  was  eftablilhed  at  Philadelphia 
in  the  year  1769,  for  promoting  ufeful  knowlege,  under  the  direc 

tion 


S  O  C  I  N  I  A  N  S.  SOIL.  [1741 


tion  of  one  patron,  one  prefident,  three  vice-prefidents,  one  trea¬ 
furer, -four  fecretaries,  and  three  curators. 

Society,  Edinburgh  Philofophical,  a fociety  which  fucceeded  the 
Medical  Society,  and  was  formed  upon  the  plan  of  including  all 
the  different  branches  of  natural  knowlege  and  the  antiquities  of 
Scotland.  The  meetings  of  this J'ocicty,  interrupted  in  1745,  were 
revived  in  1752  ;  and,  in  1754,  the  firft  volume  of  their  colledicn 
was  publilhcd,  under  the  ti  tle  of  Effays,  or  Obfervations,  Phyfical  and 
Literary,  which  has  been  fucceeded  by  other  volumes.  This  fociety 
has  been  lately  incorporated  by  royal  charter,  under  the  name  of 
the  Royal  Society  of  Scotland,  inftituted  for  the  advancement  of 
learning  and  ufeful  knowlege. 

Society  for  th:  Encouragement  of  Arts,  Manufactures,  and  Com¬ 
merce,  was  inftituted  in  the-year  1754,  in  purfuanceof  a  plan  formed 
in  *753»  the  purpote  of  exciting  emulation  and  indultry  in  the 
improvement  ofingenious  and commercialarts,the  variousbranches 
of  agriculture,  &c.  by  honourable  and  pecuniary  rewards.  It  was 
fet  on  foot  by  Lord  Folkltone,  Lord  Romney,  Dr.  Hales,  and  a  few 
other  gentlemen  :  bat  it’s  importance  and  utility  foon  gained  a  very 
confiderable  acceffion  of  members  and  fubferibers.  'lh\s  fociety,  ac¬ 
cording  to  it’s  prefent  confutation,  is  under  the  direction  and  ma¬ 
nagement  of  one  prefident,  nine  vice-prefidents,  the  chairmen  of 
the  feveral  committees  of  accounts,  correfpondence,  polite  arts, 
agriculture,  manufactures,  mechanics,  chemiftry,  colonies,  and 
trade  ;  in  each  of  which  departments  there  are  two  Iecretaries  ;  a 
principal  fecretary,  at  a  falary  of  150/.  a  year,  affiftant  fecretary, 
regillcr,  collector,  and  meffenger.  The  office  is  in  the  Adelphi. 

Society  of  Artijls  of  Great  Britain,  which  con  fills  of  directors 
and  fellows,  was  incorporated  by  charter  in  1765,  and  impowered 
to  purchafe  and  hold  lands,  not  exceeding  1000/.  a  year.  The  di¬ 
rectors  of  this  fociety,  annually  eleCied,  are  to  confift  of  twenty-four 
perfons,  including  the  prefident,  vice-prefident,  treafurer,  and  fe¬ 
cretary  ;  and  it  is  required  that  they  be  either  painters,  fculptors, 
architeds,  or  engravers  by  profeffion. 

Society,  Marine ,  was  infiituted  in  1756,  and  incorporated  in 
1722,  for  promoting  the  infereft  of  the  navy  :  it  is  under  the  di- 
redion  of  one  prefident,  five  vice-prefidents,  a  treafurer,  and  vice- 
treafurer.  This  fociety  was  firft  eftablifhed,  and  is  Rill  maintained 
by  voluntary  fubfeription,  for  cloathing  landmen  for  the  fea-fervice, 
providing  cloaths,  bedding,  and  other  neceftaries  for  boys,  as  faft 
as  there  is  a  demand  for  them  from  his  majefty’s  fliips,  and  for 
other  fimilar  purpofes. 

Society,  Medical.  To  this  clafs  belong  feveral  focieties,  the 
principal  of  which,  in  our  country,  are  the  following,  viz.  x.  The 
Medical  Society  of  London,  inftituted  in  the  year  1752,  on  the  plan 
recommended  by  Lord  Bacon.  2.  Society  of  Pkyficians,  in  London, 
inftituted  about  the  year  1764.  3.  The  Medical  Society  in  Crane- 

court,  Fleet-ftreet,  inftituted  in  1773.  4.  Society  for  the  Improve¬ 

ment  of  Medical  Knowlege,  in  London,  eftablifhed  in  1782,  for  the 
purpofe  of  colleding  ufeful  effays  and  obfervations  in  phyfic,  for 
publication.  5.  The  Medical  Society  of  Edinburgh.  6.  Another 
Medical  Society  of  Edinburgh,  incorporated  by  royal  charter  in  1778. 

The  Royal  Medical  Society  of  Paris,  was  inftituted  in  1776.  This 
fociety  has  publifhed  three  volumes  of  Memoirs  in  4to. 

SOCIN1ANS,  in  church  hiftory,  a  fed  ofChriftian  heretics,  fo 
called  from  their  founder  FauftusSocinus.anativeofSienna  inltaly. 

This  herefiarch,  from  his  youth,  gave  proofs  of  a  fine  and  exten- 
five  genius  :  but  the  misfortune  he  had  of  imbibing  very  early  the 
dodrines  of  Michael  Servetus  gave  a  wrong  bias  to  his  judgment. 
Being  afraid  left  his  opinions  fnould  expofe  him  to  the  feverities  of 
the  inquilition,  he  left  Italy,  and  retired  into  France.  About  the 
year  1574,  he  began  openly  to  declare  againft  the  Catholic  faith. 
At  firft  hejoinedhimfelfwithBlandratusinTranfylvania:  and  they 
both  endeavoured  to  eftablifb,  in  that  country,  the  dodrines  of  Ser¬ 
vetus  againft  the  myftery  of  the  Holy  Trinity,  and  all  the  other 
errors  of  that  fedarift.  Theapplaufes  Socinus  received  from  all  the 
heretics  who  at  that  time  infefted  Tranfylvania,  flattered  his  vanity, 
and  infpired  him  with  a  defign  of  eftabliihing  a  religion  i ntirely  new. 
He  began  with  publifhing,  that  Luther,  Calvin,  and  other  refor¬ 
mers,  had  indeed  purged  religion  from  many  fuperftitions,  which 
had  been  introduced  into  it,  but  that  they  had  not  intirely  purified 
it.  Afterwards  he  openly  declared  againft  the  d-oftrine  of  the  Tri¬ 
nity,  and  taught,  x.  That  man,  before  his  fall,  was  naturally  mor¬ 
tal.  2.  That  no  man  by  the  light  of  nature  can  have  any  know¬ 
lege  of  God.  3.  That  rnan,  before  his  fall,  had  no  original 
righteoufnefs.  4.  That  there  is  no  original  fin  in  us,  as  it  imports 
concupifcence,  or  deformity  of  nature.  5.  That  there  is  a.free  will 
to  goodnefs  in  us,  and  that  we  may  here  fulfil  the  law.  6.  That 
God  hath  no  fore-knowlege  of  contingencies  determinately,  but  al¬ 
ternatively.  7.  That  the  caufes  of  predeftination  are  not  in  God, 
but  in  us,  and  that  he  doth  not  predelfinate  to  falvation  any  particu¬ 
lar  or  certain  perfon  ;  and  that  predeftination  may  be  fruftrated.  8. 
That  God  could  juftly  pardon  our  fins  without  any  fatisfaCtion.  9. 
That  Chrift  by  his  death  did  not  fatisfy  for  us,  but  only  obtained 
power  for  us,  to  fatisfy  for  ourfelves,  by  our  faith  and  obedience. 
10.  That  Chrift  died  for  himfelf ;  i.  e.  not  for  his  fins  (for  he  was 
without  iin),  but  for  the  mortality  and  infirmities  of  our  nature, 
whiph  he  aifumed.  II.  That  Chrift  became  not  our  high  prieft,  nor 
immortal,  nor  impaffible,  before  he  afeended  into  heaven.  12. 
That  death  eternal,  is  nothing  elfe  but  a  perpetual  continuance  in 
deatli  or  annihilation.  13.  That  everlafting  fire  is  fo  called  from 
it’s  effect,  which  is  the  eternal  extinction  or  annihilation  of  the 
wicked  which  fhall  be  found  alive  in  thelaft  day.  14.  That  Chrift’s 
incarnation  is  againft  reafon,  and  cannot  be  proved  out  of  feripture. 
15.  That  Chrift  is  not  truly  God.  16.  That  the  Holy  Gholt  is 
not  God  ;  that  there  is  not  a  Trinity  of  perfons  in  one  God.  17. 
That  the  Old  Teftamcnt  is  needlefs  for  a  Chriftian  man. 
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1  he  Sccinians  fpread  extremely  in  Poland,  Lithuania,  and  Tranfyl¬ 
vania.  Their  fentiments  are  explained  at  large  in  their  catechifm 
printed  feveral  times  under  the  title  of  Catechefis  Ecclefiarum  Co- 
lonicarum,  unum  Deum  Pattern,  illiufque  Filiiim  unigenitum,  una 
eurn  SanCto  Spiritu,  ex  facra  feriptura  conficentium.  They  were 
exterminated  out  of  Poland  in  1655,  lince  which  time  they  have 
been  chiefly  flickered  in  Holland,  where,  though  their  public  meet¬ 
ings  have  been  prohibited,  they  find  means  to  conceal  themfelves 
under  the  names  of  Arminians  and  Anabnptifts.  See  Arminian. 

Dr.  Young  (hrewdly  obferves,  concerning  Socinus,  that  he  “  was 
one  ot  a  narrow  throat  •  and,  out  of  a  generous  compaffion  to  the 
feripture  (which  the  world,  it  feems,  had  mifunderftood  for  1500 
years),  was  for  weeding  them  of  their  myftcries  ;  and  rendering 
them,  in  the  plenitude  of  his  infallible  reafon,  undifgufting  and  pa¬ 
latable  to  the  rational  part  of  mankind  :  he  was  for  making  religion 
familiar  and  inoffenfive — and  fo  he  did  ;  and  unchriftian  too.” 

SOCKETS,  in  a  lbip,  are  the  holes  which  the  pintles  of  the 
murthering  pieces  go  into. 

SOCKI.E,  or  Zocle,  in  architecture,  2  flat,  fquare  member 
under  the  bafes  of  pedeftals,  of  ftatues,  vafes,  Sec.  to  which  it  ferves 
as  a  foot,  or  ftand. 

SOCO,  in  ornithology,  the  name  of  a  Brafilian  bird  of  the  he¬ 
ron  kind.  It  is  fmaller  than  the  common  heron,  and  has  a  very 
long  neck  ;  it’s  beak  is  flrong,  ftrait,  and  (harp  ;  it’s  tail  fhort ;  it’s 
head  and  neck  brown,  and  variegated  with  black  ;  and  it’s  body  is 
of  the  fame  colours  in  different  variegations,  but  it’s  wings  have  a 
mixture  of  whitenefs.  See  Plate  35 ,fg.  54. 

SOCOME,  in  our  law  books,  Sec.  a  cuftom  of  grinding  corn  at 
the  lord’s  mill.  There  is  a  bond-focome,  where  the  tenants  are  bound 
to  it  ;  and  love-focome,  where  rhey  do  it  freely,  out  of  affeCtion  to 
the  lord.  See  the  article  Molta. 

SOCRATIC  philofophy,  the  dodrines  and  opinions,  with  regard 
to  morality  and  religion,  maintained  and  taught  by  Socrates. 

Bv  the  character  of  Socrates,  left  us  by  the  ancients,  particularly 
by  his  fcholar  Plato,  Laertius,  &c.  he  appears  to  have  been  one  of 
the  beft  and  wifeft  perfons  in  the  heathen  world.  To  him  is  aferibed 
the  firft  introdudion  of  moral  philofophv  ;  which  is  what  is  meant 
by  that  popular  faying,  Socrates  firjl  called  phllofophy  down  frorh  heaven 
to  earth  :  that  is,  from  the  contemplation  of  the  heavens,  and  hea¬ 
venly  bodies,  he  led  men  to  confider  themfelves,  their  own  paffions, 
opinions,  faculties,  duties,  aCtions,  &c. 

Having,  by  his  fevere  declamations  againft  the  poets,  incurred 
the  hatred  of  Anytus,  Melitus,  and  Lycon,  he  was  accufed  of  cor¬ 
rupting  the  Athenian  youth,  and  broaching  new  fuperftitions,  and 
was  condemned  to  drink  the  poifon  called  cicuta. 

After  his  death,  his  fellow-citizens  repented  to  that  degree,  that 
the  gymnalia,  courts  of  juftices,  &c.  were  all  fhut  up  :  Melitus 
was  put  to  death,  Anytus  was  banifhed,  and  a  ftatue  was  ereded  to 
Socrates. 

Fie  wrote  nothing  himfelf;  yet  almoft  all  the  Grecian  feds  of 
philofophers  refer  their  origin  to  his  difeipline;  particularly  the 
Platonifts,  Peripatetics,  Academics,  Cyrenaics,  Stoics,  &c.  But 
the  greateft  part  of  his  philofophy  we  have  in  the  works  of  Plato. 

SODOMY,  the  unnatural  crime  of  buggery,  thus  called  from 
the  city  of  Sodom,  which  was  deftroyed  by  tire  from  heaven  for  the 
fame.  '  The  Levitical  law  adjudged  thofe  guilty  of  this  execrable 
crime  to  death,  and  the  civil  law  affigns  the  fame  puniihment  to  it. 
Our  law  alfo  makes  it  felony.  There  is  no  ftatute  in  Scotland 
againft  fodomy  ;  the  libel  of  this  crime  is  therefore  founded  on  the  di¬ 
vine  law,  and  practice  makes  it’s  punifhment  to  be  burning  alive. 

SOFFJ.TA,  or  Soffit,  in  architedure,  any  plafond  or  ceiling 
formed  oferofs  beams  of  flying  corniches,  t(ie  fquare  compartments 
or  pannels  of  which  are  enriched  with  feuipture,  painting,  or  gild¬ 
ing  ;  fuch  are  thofe  in  the  palaces  of  Italy,  and  in  the  apartments 
of  Luxemburg!!  at  Paris.  This  word  is  particularly  ufed  for  the 
under  fide  or  face  of  an  architrave,  and  for  that  of  the  corona  or 
larmier,  which  the  ancients  called  lacunar,  the  French  plafond,  and 
we  ufuallv  the  drip. 

SOFTENING,  in  painting,  the  mixing  and  diluting  of  colours 
with  the  brulh  or  pencil.  To  foften  deligns  in  black  and  whits 
made  with  the  pen,  &c.lignifies  to  weaken  the  tint.  To  foften  a 
portrait,  is  to  change  fome  of  the  ftrokes,  and  give  a  greater  degree 
of  fweetnefs  and  foftnefs  to  the  air,  which  before  had  fometning 
rough  and  harfh  in  it. 

SOIL ,  foliun,  in  agriculture  and  gardening,  denotes  earth  or 
ground,  confidered  with  regard  to  the  quality  of  it’s  mould  for  the 
production  and  growth  of  vegetables.  The  land  of  England,  as 
confidered  by  theiarmer,  is  reduced  into  nine  forts  of foil:  thefan- 
dy,  the  gravelly,  the  chalky,  the  ftony,  the  rocky,  the  hazely,  the 
black  earth,  the  marfh,  and  the  clay-land. 

The  fupply  of  frefh  vegetable  matter,  in  the  place  of  that  which 
was  drained  away  by  the  fucceffive  growths  of  plants,  is  done  by  fe¬ 
veral  ways,  but  by  none  fo  well  as  by  letting  it  lie  fallow  for  fome 
time  ;  in  this  cafe  the  rain  falling  upon  it,  the  vegetable  earth, 
which  this  water  contains,  is  depolited  in  fufficient  quantity,  and  this 
is  alone  fufficient  to  give  nutriment  to  new  crops ;  and  it  is  proved 
by  this,  that  the  rain-water,  as  well  as  other  water,  does  contain 
fuch  earth  as  is  neceflary  to  vegetation.  The  other  means  of  giv¬ 
ing  a  fupply  to  the  exhaufted  earth,  are  the  manures  laid  on  it  by  the 
farmer,  and  thefe  are,  all  of  them,  fome  animal  or  vegetable  re¬ 
mains,  and  their  ul'e  is,  to  drain  into  the  earth  thofe  particles  from 
themfelves,  which  may  be  again  received  into  the  bodies  of  new  pro¬ 
ductions  of  the  fame  kinds.  Blood,  urine,  the  excrements  of  ani¬ 
mals,  with  their  feveral  parts,  as  horns,  hoots,  hair,  feathers,  cal¬ 
cined  thells.and  vegetable  bodies  in  an  altered  Rate,  fuch  as  lees  of 
wine  and  beer,  allies  of  burnt  vegetables,  leaves, draw,  roots,  Rubble, 
and  the  like,  when  in  a  decaying  Rate,  turned  under  the  earth  again 
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bv  plowing,  there  become  difunited  into  their  component  parts,  and 
thefe  again  are  carried  up  into  other  new  plants.  Refer  to  Syftem 
-of  Agriculture,  p.  69:  alfo  to  Treadle  on  Gardening,  p. 

076,  &c.  .  . 

SOL,  or  fou,  Hulling,  a  French  coin,  or  billon ,  1.  e.  or  copper 
with  a  little  filver  mixed,  equal  to  12  deniers,  or  pence. 

SOLAR,  fomething  belonging  to  the  fun.  W  e  fay ,Jolar  fyltem, 
/i/ar  year,  &c. 

SOLDER,  a  rbetallicor  mineral  compofitmn  ufed  in  folderingor 
joining  together  other  metals,  holders  arc  made  of  gold,  filver,  cop¬ 
per,  tih,  arid  lead,  always  obferving  that  in  the  compofidon  there  be 
fom'e  of  the  metal  to  be  foldered  mixed  with  fome  higher  and  finer 
metals.  Goldfmiths  ufually  make  four  kinds  0 i  folder,  viz.  folder  of 
eight,  where  to  feven  parts  of  filver  there  is  one  of  brafs  or  copper  ; 
/older  of  fix,  where  only  ai  fixth  part  is  copper  ;  folder  of  four,  and 
J older  of  three.  It  is  the  mixture  of  copper  in  the  folder  that  makes 
railed  plate  always  come  cheaper  than  flat. 

Th  is  folder  ufed  by  plumbers  is  made  of  twO  pounds  of  lead  to  one 
ofhlock-tin.  It’s  goodnefs  is  tried  by  melting  it,  and  pouring  the 
blgnefs  of  a  erdwn  piece  on  a  table  ;  for,  if  good,  there  will  arife 
little  bright  fhining  liars  therein.  The  folder <  for  copper  is  made  like 
that  of  the  plumbers,  only  with  copper  and  tin  :  for  very  nice  w  orks, 
inltead  of  tin,  they  fometimes  ufe  a  quantity  0?  filver.  Solder  for 
tin  is  made  of  two  thirds  of  tin  and  one  of  lead,  but  where  the  work 
is  delicate,  as  in  organ  pipes,  where  the  jun&ure  is  fcarce  difeerni- 
ble,  it  is  made  one  part  of  tin  glafs,  and  three  of  pewter. 

SOLDERING,  among  mechanics,  the  joining  or  faflening  to¬ 
gether  two  pieces  of  the  fame  metal,  or  of  two  different  metals,  by 
the  fufion  and  application  of  fome  metallic  compofition  on  the  ex¬ 
tremities  of  the  metals  to  be  joined. 

To  folder  upon  filver,  brafs,  or  iron  :  Take  filver,  five  penny¬ 
weight  ;  brafs,  four  penny- weight ;  melt  them  together  for  foft  fol¬ 
der,  which  runs  foonefl.  Take  filver,  five  penny-weight ;  copper, 
three  penny-weight ;  melt  them  together  for  hard  folder.  Beat  the 
folder  thin,  and  lay  it  on  the  place  to  be  foldered,  which  muff  be 
firft  fitted  and  bound  together  with  wire,  as  occafion  requires  ;  then 
take  borax  in  powder,  and  temper  it  like  pap,  and  lay  it  upon  the 
folder,  letting  it  dry ;  then  cover  it  with  quick  coals,  and  blow,  and 
it  will  run  immediately  ;  take  it  prefently  out  of  the  fire,  and  it  is 
done.  It  is  to  be  obferved,  that  if  any  thing  is  to  be  foldered  in 
two  places,  which  cannot  well  be  done  at  one  time,  you  muff  firft 
folder  with  the  harder  folder,  and  then  with  the  foft  ;  for  if  it  be 
firft  done  with  the  foft,  it  will  unfolder  again  before  the  other  is 
.  foldered.  Let  it  be  obferved,  that  if  you  would  not  have  your  fol¬ 
der  run  about  the  piece  that  is  to  be  foldered,  you  mull  rub  fuch 


places  over  with  chalk. 

In  the  foldering  cither  of  gold,  filver,  copper,  and  all  the  metals 
before-mentioned,  there  is  generally  ufed  borax  in  powder,  and 
fometimes  refin.  As  to  iron,  it  is  fufficient  that  it  be  heated  red- 
hot,  and  the  two  extremities  thus  hammered  together,  by  which 
means  they  will  become  incorporated  into  one  another. 

SOLDIER,  a  military  man  lifted  to  ferve  a  prince  or  Hate,  in 
eonfideration  of  a  certain  daily  pay. 

Where  any  foldier  that  is  lawfully  retained  fhall  depart  from  his 
colours  without  licence,  he  is  declared  to  be  guilty  of  felony.  And 
every  foldier  who  either  caufcs  a  mutiny  or  deferts  the  fervice,  fhall 
be  punifhed  with  death  or  otherwife,  as  a  court  martial  fhall  think 
fit.  Alfo  perfons  fufpefted  of  defertion,  are  to  be  apprehended  by 
conftables,  who  fhall  be  allowed  a  reward  of  20s.  for  every  fuch 
deferter. 

By  4  Geo.  I.  c.  4.  it  is  ordained,  that  no  foldier  fhall  be  taken 
out  of  the  fcrvice  by  any  procefs  at  law,  unlels  it  be  for  fome  cri¬ 
minal  matter,  or  where  the  debt  he  owes  amounts  to  io/_at  the 
Icaft,  of  which  affidavit  is  to  be  made,  &c.  Soldiers  muff  be  quar¬ 
tered  in  inns  and  alehoufes  only,  and  not  in  private  houfes,  with¬ 
out  the  confent  of  the  owners,  under  certain  penalties  :  and  where 
vitt uallcrs  retufe  foldiers  quartered  on  them,  nr  conftables  receive  any 
reward  for  excutiog  their  negledf,  they  forfeit  a  fum  not  above  5/. 
nor  under  301.  bv  3  Gtn.  II.  c.  2.  A  perfon  inlifted  for  a  foldier, 
within  four  days  after,  is  to  be  Carried  before  the  next  juftice  or 
chief  magiftrate  of  a  town,  and  is  to  declare  his  affent  that  he  lifted 
voluntarily,  &c.  but  if  he  then  diffents  thereto,  on  his  returning  the 
moi\ey  received,  and  paying  20s.  he  maybe  difeharged.  In  cafe 
any  fubjedft  ofGrcat  Britain  or  Ireland  fhall  lift  or  enter  himfelf,  or 
procure  any  one  to  be  enlifted  a foldier  to  go  beyond  the  Teas,  without 
leave  obtained  from  his •.najefty,  fuch  perfon  fhall  be  punifhed  as  a 
felon  by  8  and  9  Geo.  II.  There  are acls  annually  madeforpunifii- 
ing  mutiny,  &c.  oi  foldiers  and  falfe  mufters,and  for  the  better  pay¬ 
ment  of  the  army  and  their  quarters,  &c. 

SOLECISM,  in  grammar,  a  falfe  manner  of  fpeaking,  contrary 
to  the  ufe  of  language  and  the  rules  of  grammar,  either  in  refped  of 

declenfion,  conjugation,  or  fyntax. 

SOLEMN,  fomething  performed  with  much  pomp,  ceremony, 
and  expence:  thus  we  fay  folemn  feafts,  foie  inn  funerals,  jolemh 
games,  &c,  Alfo  grave,  awful,  &c. 

In  Yaw,  folemn  fignifies  fomething  authentic,  or  that  is  cloaffied 
in  all  it’s  formalities. 

SOLEN,  the  razor  fhell-fifh,  a  genus  of  fhell-fifh,  which  have 
bivalve  fhells  with  an  oblong  body,  and  are  open  at  both  ends  ;  they 
are  ufually  ftraif,  but  in  fome  fpecies  cm  >kcd. 

We  have  feveral  fpccies  of  the  (trait  Johns,  though  but  few  of  the 
crooked  ones.  See  Plate  77,  fig.  23.  Of  the  crooked  Johns ,  two 
are  the  only  known  fpecies.  1.  The  feymitar  John.  2.  The  folen 
arenarms,  always  found  in  fand. 

SOLE-TENANT,  in  law-,  he  or  fhe  who  holds  lands  onlv  in  his 
or  *'er.0WT‘ riS,u>  without  any  other  perfon  joined.  E.  gr.  Ira  inan 
and  his  ,vife  hold  lands  for  their  lives,  the  remainder  to  their  fon  : 

here,  the  man  dying,  the  lord  fhall  not  have  heriot,  becaufc  he  dies 
not  Ji ole-tenant. 


SOL-FA-ING,  in  mafic,  the  naming  and  pronouncing  of  the 
feveral  notes  of  a  long,  by  the  fyllabes  fol,fa ,  la,  &c. 

SOLICITOR,  a  perfon  employed  to  take  care  of,  and  manage 
fuits  depending  in  the  courts  of  law’  and  equity  ;  and  thofe  of  the 
lower  fort,  it  is  obferved,  are  too  often  made  ufe  of,  to  the  damage 
of  the  people,  and  the  increafe  of  champerty  and  maintenance.  So¬ 
licitors  are  within  the  ftatute  to  be  fworn  and  admitted  by  the  judges, 
before  they  are  allowed  to  pratlife  in  our  courts,  in  like  manner  as 
attornieS. 

SOLID,  in  phyfics,  a  body  whofe  minute  parts  are  connciSled 
together,  fo  as  not  to  give  way,  or  flip  from  each  other,  upon  the 
fmalleft  iinpreflion. 

Solid,  in  geometry,  is  a  magnitude.endued  with  three  dimen- 
fions,  or  extended  in  length,  breadth,  and  depth. 

Regular  folids  are  thole  terminated  by  regular  and  equal  planes. 
Under  thisclafs  come  the  tetraedron,  hexaedron  or  cube,  odlaedron, 
dodecaedron,  and  icofaedron.  See  Tetraedron,  Cube,  &c. 
Irregular  folids,  are  the  fpliere,  cylinder,  cone,  parallelogram,  prifm, 
pyramid,  parallelopiped,  &c. 

Solid  numbers,  are  thofe  which  arife  from  the  multiplication  of  a 
plain  number,  by  any  other  whatfoever.  Thus  18  is  a  folid  number 
made  of  6  (which  is  plain)  multiplied  by  3,  or  of  9  multiplied  by  2. 

Solid  problem,  in  mathematics,  is  one  which  cannot  be  geome¬ 
trically  folved,  but  by  the  interfc&ion  of  a  circle,  and  a  conic  fec- 
tion  ;  or  by  the  interfedion  of  two  other  conic  fedions  befides  the 
circle. 

Solids,  in  anatomy,  &c.  denote  the  continent  parts  of  the  human 
body,  being  a  congeries  of  pipes,  or  veffels,  which  contain  liquor. 

1  he  folid  parts  of  the  body,  though  equally  compofed  of  veffels, 
are  different  with  regard  to  their  confidence  ;  fome  being  hard,  and 
others  foft.  The  hard,  as  the  bones  and  cartilages,  give  firmnefs 
and  attitude  to  the  body,  and  fuftain  the  other  parts  :  the  foft  parts, 
either  alone,  or  together  with  the  hard,  ferve  to  execute  the  animal 
fundions. 

SOLIDITY,  fioliditas,  in  phyfics,  a  property  of  matter  or  body, 
whereby  it  excludes  every  other  body  from  that  place  which  itfelf 
polTefles.  Among  geometricians,  the  folidity  of  a  body  denotes  the 
quantity  or  fpace  contained  in  it,  and  is  called  alfo  it’s  folid  content. 

To  find  the  Solidity  of  a  hollow  body.  If  the  body  be  not  com- 
prifed  in  the  number  of  regular  bodies,  it’s  folidity  is  found  as  in  the 
preceding  problem.  If  it  be  a  parallelopiped,  prifm,  cylinder, 
lphere,  pyramid,  or  cone,  the  folidity  firft  of  the  whole  body,  in¬ 
cluding  the  cavity,  then  that  of  the  cavity,  which  is  fuppofed  to  have 
the  fame  figure  with  the  body  itfelf,  is  to  be  found, according'to  the 
refpedive  methods  delivered  under  the  Parallelopiped,  prism, 
&c.  For  the  latter  being  fubtraded  out  of  the  former,  the  re¬ 
mainder  is  the  folidity  of  the  hollow  body  required. 

For  the  centrobaryc  method  of  measuring  the  folidity  of  bodies, 
fee  Centrobaryc  Method. 

'Fo  find  the  Solidity  of  bodies  by  the  method  of  fluxions.  Let 
ABC  [Plate  84,)  reprefent  any  folid  conceived  to  be  gene¬ 

rated  by  a  plane  P  Qj  pafling  over  it  with  a  parallel  motion  :  let 
H  h  perpendicular  to  P  Qj  be  taken  to  exprefs  the  fluxion  of  A II 
(*)  or  the  velocity  with  wnich  the  generating  plane  is  carried:  alfo 
let  the  area  of  the  part  E  in  F  n  be  denoted  by  A  ;  then  it  follows, 
from  the  definition  of  a  fluxion, that  the  fluxion  of  thefolid  A  E  F„ 
will  be  exprefled  by  Ai.  Whence,  by  expounding  A  in  terms  of  # 
(according  to  the  nature  of  the  figure,)  and  then  taking  the  fluent, 
the  contents  of  the  folid,  which  we  may  reprefent  by  s ,  will  be 
given.  But,  w'hen  the  propofed  folid  is  thatariling  from  the  revo¬ 
lution  of  any  given  curve  A  E  B  about  A  H  D,  as  an  axis,'  the  flux¬ 
ion  (r)of  the  folidity  may  be  exhibited  in  a  mannermore  convenient 
for  pradice  ;  tor,  put  the  area  (3,141592,  &c.)  of  the  circle,  whofe 
radius  is  unity,— />,  and  the  ordinate  EH=y,  it  will  be  1*  :ya 
; ;  p  :  py*  the  area  of  the  circle  E  m  F n,  which  being  fubftituted  for 

A,  we  have  s^=py2  x. 

Ex.  1.  To  find  the  content  of  a  cone  ABC.  (fig.  85.)  Let  the  given 
altitude  ADben/i,  and  the  lemidiameter  of  it’s  bafe  Rl): —  h  - 
and  the  di fiance  AF  of  the  circle  EG  from  the  vertex  A,  —  v  - 

bx 

then  we  fhall  have,  by  fimilar  triangles,  a  :  b  \  \  x  :  E  F  (y)z=z—, 

a 


Whence  j  [■=.py'lx) 


and,  confequently,  by 


the  inverfe 


,  _  pb'lx3 

method  of  fluxions,  s=- - -  ; 


which,  when  *  =  «  (=AD) 


gives*— =p  X  B  D  *  Xt  A  D  for  the  content  of  the  whole  cone 

ABC;  which  appears,  from  hence,  to  be  juft  a  0f  a  cylinderof  the 
fame  bafe  and  altitude.  See  Cone. 

Ex.  2.  To  find  the  content  of  a  fpheroid  AFBH  (fig.  8  6,J  and  alfo 
of  a  fiphere.  Let  the  axis  A  B,  about  which  the  folid  is  generated, 
be  =  a,  and  the  other  axis  F  H  of  the  generating  ellipfe  —  b  ;  it 
follows,  from  the  property  of  the  ellipse,  that  a2  :  b*  X  x  X  n — x 

b 4  - 

(ADxBD) : y4  (DE2)  =— X  — XX:  whence  we  have  s  z=z 

pb 2 - r-  .  pb 2 - — 

(py*x=z)L — Xax*~x‘*>  and  s  x  i  ***— i  =  the 

*  u 2  & 


fegment  A  I  E. 


Which,  when  A  D  (*)= AB  [a),  becomes 


p  b * 


zzzipdb'zz:  the  content  of  the  whole 


fpheroid.  Where,  if  b  (F  H)  be  taken  :£=  a  (A  B)  we  fhall  obtain 
ip  a3  for  the  true  content  of  a  fphere  whofe  diameter  is  a.  Hence, 
a  fphere,  or  a  fpheroid,  is  f  of  it’s  circumfcribing  cylinder ,  for  the 

area 


'  -  ' 


SOLUTION 


•  *  P 

area  of  the  circle  FH  being  expreffed  by  - — ,  the  conrent  of  the 

4 

cylinder,  whofe  diameter  is  F  H  and  altitude  A  B,  will,  therefore, 

.  ^2  j 

be  - - ,  of  which  £  pab 2  is,  evidently,  two  third  parts.  See 

-  4  , 

Sphere  and  Spheroid. 

Ex.  3.  To  find  the  content  of  a  parabolic  conoid.  From  the  equation 


am— n  of  the  generative  curve,  we  obtain  y  —  a  X  x 


and  s  [=.py2x)  = 

2 «  , 

i  in  • —  2  n  - - -4-  I 

..  ■  —  m  * 
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2  n 


in 


+ 


X 


m  x 


- py 2  x 


2  m  — 
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—  2  n 
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2  r 
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m  x 


and,  therefore,  s 

-j-  1  s#  —  in 

m 

=pa  X  x 


pa 

2  n 
m 


2  n  m 

the  content  of  the  folid ;  which, 


2  n-\-m 

therefore,  is  to  py 2  x  the  content  of  the  circumfcribing  cylinder,  as 
m  to  Whence  the  folid  generated  by  the  conical  parabola 

(in  which  m  r:  2  and  n  1)  appears  to  be  juft  \  of  it’s  circum- 
fcribing  cylinder.  See  Parabolic  Conoid. 

Ex.  4.  To  find  the  content  of  an  hyperbolical  conoid.  From  the  equa- 

b2 - — .  ' 

tiony2=—  Xax  -fxx  of  the  generating  hyperbola,  we  have  s 


( py 2  *) 


pb 2 


X  cixx  -J-  x 2  x,  and  confequently 


S—P± 


X 


i«*2+**3  =  the  content  of  the  conoid  ;  which,  therefore,  is  to 

Xax~\~x2Xx)  of  a  cylinder  of  the  fame  bafe  and  altitude, 
a 2 

as  \  *  +  *  x  to  a  -f-  x.  This  ratio,  if  x  be  very  fmall,  will  become  • 
as  i  to  2  very  nearly:  whence  it  may  be  inferred,  that  the  content 
of  a  very  fmall  part  of  any  folid,  generated  by  a  curve,  whofe  ray  of 
curvature  at  the  vertex  is  a  finite  quantity,  is  half  that  of  a  cylinder 
of  the  fame  bafe  and  altitude  very  nearly  ;  becaufe  any  fuch  curve,  for 
a  fmall  diftance,  will  differ  infenlibly  from  an  hyperbola,  whofe  radius 
of  curvature,  at  the  vertex,  is  the  fame. 

Ex.  5.  To  find  the  content  of  a  parabolic  fpindle,  generated  by  the 
rotation  of  a  given  parabola  A  C  B  (fig .  87,)  about  it’s  ordinate  A  B. 
Put  C  M  the  abfeiffe  of  the  given  parabola  =  a,  and  the  femi-ordi- 
nate  A  M  (or  B  M)  =  b  ;  and,  fuppofing  E  N  F  to  be  any  feftion 
of  the  folid  parallel  to  D  C,  let  it's  diftance  M  N  or  E  P  from  D  C 
be  denoted  by  w:  then,  by  the  property  of  the  curve,  we  fhall  have 

a  TO  2 

AM2  [b2) :  E  P2  [w2)  :  :  C  M  ( a )  :  C  P  —  :  therefore  E  N 


(=CM- 
p  X  EN5 


aw 


■CP  )  =  a-  —  = 


a  X  h2  —  w2 


,  and  confequently 


pa2 

:  ~F 


X  b*  ■ —  2  b2  w2  -{-w*  the  area  of  the  feftion 

pa 2 


E  F :  which,  multiplied  by  w  the  fluxion  of  M  N,  gives  y 

' b*  10  —  1b2  w2  w w*  w  for  the  fluxion  of  the  folidity,  whofe  fluent 

tfi—  -y  b*  w  —  \b2  w3  4-  aw5  when  w  becomes  — £  is 
b*  ^  -v  3  \  15  ) 

half  the  content  of  the  folid.  See  Pyramidoid. 

SoLiDiTy,  in  architecture,  is  applied  both  to  the  confidence  of 
the  ground  whereon  the  foundation  of  a  building  is  laid  ;  and  to  a 
mafs  of  mafonry  of  extraordinary  thicknefs,  without  any  cavity 
therein. 


SOLILOQUY,  a  reafon  or  difeourfe  which  a  man  holds  with 
himfelf ;  or  a  difeourfe  by  way  of  anfwer  to  a  queftion  that  a  man 
has  propofed  to  himfelf.  Soliloquies  are  become  very  common  on  the 
modern  ftage,  yet  nothing  can  be  more  inartificial  or  more  unna¬ 
tural  than  an  actor’s  making  long  fpeeches  to  himfelf  to  convey  his 
intentions,  &c.  to  the  audience. 

SOLITARY,  fomething  retired,  or  in  private,  remote  from  the 
company  or  commerce  of  others  of  the  fame  fpecies. 

SOLSTICE,  in  Astronomy.  Refer  to  the  Syftem,  p.  248. 

SOLUTION,  is  the  dividing  of  a  folid  body  into  particles  fmall 
enough  to  fwim  in  the  menftruum,  without  being  vifible.  The 
diflblving  fluid  is  called  a  menftruum,  or  folvent.  Solution  is  alfo 
defined  to  be  an  union  formed  by  the  integrant  parts  of  one  body 
with  the  integrant  parts  of  another  body  of  a  different  nature.  Thus, 
as  a  new  compound  is  the  refult  of  this  union,  we  hence  fee  that 
folution  is  nothing  elfe  than  the  aft  of  combination. 

Solution  is  an  ufeful  operation  in  chemiftry,  and  in  that  art  hath 
various  intentions  ;  it  is  neceffary  for  the  producing  of  new  combi¬ 
nations,  and  thereby  obtaining  new  kinds  of  medicines,  as  is  in- 
ftanced  in  the  union  of  acjd  with  alkaline  fait,  in  making  the  fal 
diureticus,  the  fp.  Mindereri,  &c.  it  is  ufeful  for  the  purifying  and 
cryftallizing  of  ialts,  &c. 

As  to  the  manner  of  effecting  folutions,  it  varies  according  to  the 
different  folvents  ufed  for  that  purpofe,  and  is  reduced  to  the  fol¬ 
lowing  heads  by  Boerhaave:  I.  Solution  is  performed  by  water,  by 
diluting,  infuflng,  boiling,  diftilling,  mixing,  fermenting,  putre¬ 
fying,  and  feparating.  2.  With  oil,  by  diluting,  infuflng,  boiling, 
diftilling,  mixing,  feparating ;  but  not  by  fermenting,  or  by  putre¬ 
fying.  3.  With  fire,  by  calcining,  roafting,  burning,  melting,  fub- 
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liming,  mixing,  feparating,  and  promoting  feveral  other  operations. 
4.  With  the  afliltance  cf  air,  by  fermenting,  putrefying,  agitating, 
exciting,  and  adding  other  parts  capable  of  diffolvfiig.  5.  With 
fermented  (pints,  by  diluting,  infuflng,  boiling,  diftilling,  mixing, 
and  making  oils  thinner.  6.  With  alkaline  falts,  by  calcining, 
torrefying,  burning,  melting,  mixing,  and  feparating,  according  to 
the  various  force  of  a  dry  fire  employed.  7.  By  volatile  alkaline 
falts,  by  fubliming  in  the  dry  way  ;  and  by  diluting,  diftilling,  and 
digefiing  in  the  rnoifl  way.  8.' With  fixed  alkaline  falts,  aflifted 
and  moved  by  water  and  fire,  by  digefiing,  boiling,  diluting,  fepa¬ 
rating,  and  mixing,  cj.  With  fixed  acid  falts,  as  thefe  of  alum, 
fulphur,  and  vitriol  ;  either  feparately  in  a  liquid  form,  or  in  their 
calxes,  by  diluting,  digefiing,  diftilling,  digefiing :  or  in  a  dry  form, 
by  calcining,  roalting,  burning,  and  diftilling.  10.  With  volatile 
acid  falts,  by  diluting,  digefiing,  diftilling,  and  infinuating.  11.  With 
compound  falts  and  feraps,  by  calcining,  fubliming,  diftilling,  and 
digefiing,  either  in  a  dry  Or  a  liquid  form.  12.  With  metals,  by 
fulion  and  amalgamation.  13.  There  is  a  kind  of  folution ,  called 
folutio  per  deliquium  ;  it  is  performed  by  expoling  the  matter  to  the 
air,  from  which  attracting  water,  it  collects,  in  time,  enough  to 
diftblve  itfelf ;  fome  fubftariceS  not  foluble  in  water,  will  diffolve 
when  expofed  to  the  air,  and  the  procefs  is  called  deliquation. 

This  feems  an  accurate  and  perfect  table  of  the  whole  work  of 
folution,  and  will  eafily  be  underftood  in  every  article,  on  recollecting 
the  feveral  chemical  proceftes.  See  Menstruum. 

When  folutions  of  fait  are  congealed,  the  ice  often  affords  very 
pretty  figures ;  but  it  is  to  be  obferved,  that  the  fame  fait  does  not 
always  give  the  fame  figures.  Thus  the  fame  folution  of  verdigris, 
frozen  by  means  of  fnow  and  fait,  affords  a  different  figure,  from 
what  is  produced  by  the  natural  cold  of  the  air.  And  the  former  ice 
being  thawed,  and  left  to  freeze  in  the  fame  phial,  did  not  give  the 
fame  figures  as  at  the  firft. 

In  pharmacy,  however,  'the  principal  menftrua  are  water,  vinous 
fpirits,  oils,  and  acid  and  alkaline  liquors. 

Solution,  in  metallurgy,  is  diflinguiflied  into  dry  and  moift. 
The  dry  folution  is  the  blending  imperceptibly  a  fmall  quantity  of  a 
metal,  or  mineral,  with  a  very  large  one  of  fome  other  body,  dry, 
hard,  and  not  fluid  when  cold.  The  moift  folution  is  the  diftributing 
a  body  through  the  very  minuted  parts  of  an  aqueous,  or  in  great 
part  aqueous  fluid,  in  fuch  manner,  that  both  may  turn  into  a  fluid, 
to  appearance  homogeneous,  which  gives  through  all  filters,  without 
being  detained  or  feparated  by  them,  and  the  fmalleft  part  of  which 
contains  in  it  a  proportionable  quantity  of  both  the  menftruum  or 
diffolvent,  and  of  the  diflolved  body.  'The  folution  of  gold  in  aqua 
regia,  and  of  (ilver  in  aqua  fortis,  as  alfo  that  of  any  of  the  falts  in 
water,  are  folutions  of  this  kind. 

SON,  a  relative  term,  applied  to  a  male  child,  confidered  in  the 
relation  he  bears  to  his  parents.  The  king  of  England’s  children 
are  called  fans  and  daughters  of  England. 

Son  of  God .  is  a  term  ufed  in  various  fenfes  in  the  holy  ferip- 
tures,  as,  X.  For  Jefus  Chrift,  the  Saviour  of  mankind,  who  is  thus 
called  with  refpeft  to  the  manner  of  his  generation,  as  being  begot¬ 
ten  of  the  Father,  and  poffefling  the  fame  divine  nature.  2.  Several 
creatures  are  called  alfo fons  of  God,  on  divers  accounts.  The  angels 
are  by  Job  called  the  fons  of  God,  in  refpeft  of  their  creation,  adoption. 
Sec.  Great  men  are  in  the  Pfalms  called  fons  of  God ,  as  being  his 
lieutenants,  or  the  depofitaries  of  his  authority.  Good  men,  par¬ 
ticularly  the  eminently  pious,  are  alfo  called  fons  of  God,  in  various 
places  of  the  facred  writings :  fee  Gen.  vi.  2,  &c. 

Son  of  man,  is  ufed  in  feripture  to  fignify  Jefus  Chrift,  as  in 
St.  John  iii.  14,  16,  17,  Afts  vii.  56,  &c.  The  phrafe  fin  of  man 
expreffes  not  only  the  nature,  but  the  frailty  of  man  :  in  which  fenfe 
it  is  applied  to  Daniel,  Ezekiel,  &c. 

SONATA,  Suonata,  in  mufic,  a  piece,  or  compofuion,  of 
mufic,  wholly  executed  by  inftruments  ;  and  which  is,  with  regard 
to  the  feveral  kinds  of  inftruments,  what  the  cantata  is  in  refpeft  of 
voices.  We  have  fonatas  of  1,2,  3,  4,  5 , 6,  7,  and  even  8  parts, 
but  ufually  they  are  performed  by  a  (ingle  violin,  or  with  two  violins, 
and  a  thorough  bafs  for  the  harpfichord  ;  and,  frequently,  a  more 
figured  bafs,  tor  the  bafs  viol,  <&c. 

SONG,  in  poetry,  a  little  compofition,  confiding  of  Ample,  eafy, 
natural  verfes,  let  to  a  tune,  in  order  to  be  (ting. 

Each  ftanza  of  a  fong  is  called  a  couplet. 

The  fong  bears  a  great  deal  of  refemblanee  to  the  madrigal,  and 
more  to  the  ode  ;  which  is,  indeed,  nothing  but  a  fong,  according  to 
the  ancient  rules.  It’s  objeft  is  ufually  either  wine  or  love,  whence 
M.  le  Brun  defines  a  modern  fong  to  be  either  foft  and  amorous,  or 
a  brilk  and  Bacchic  thought  expreffed  in  few  words.  We  have  alfo 
devout  fangs,  fatyrical/awg-r,  and  panegyrical  fangs.  But  be  the  fong 
what  it  will,  the  verfes  are  to  be  eafy,  natural,  and  flowing;  and 
are  to  contain  a  certain  harmony,  which  neither  fhocks  the  reafon, 
nor  the  ear;  and  which  unites  poetry  artd  mufic  agreeably  together. 

Song  of  birds,  is  defined  to  be  a  fucceflion  of  three  or  more  dif- 
ferent  notes,  which  are  continued  without  interruption,  during  the 
fame  interval,  with  a  mufical  bar  of  four  crotchets  in  an  adagio 
movement,  or  whilfta  pendulum  fwings  four  feconds. 

T.  he  London  bird-catchers  prefer  the  fong  of  the  Kentifh  gold¬ 
finches,  but  Effex  chaffinches  ;  and  fome  of  the  nightingale-fanciers 
prefer  a  Surrey  bird  to  thofe  of  Middlefex. 

1  he  nightingale  has  been  always  reckoned  the  mod  capital  of 
flinging  birds  ;  and  it’s  fluperiority  (deduced  from  a  caged  bird)  con- 
. lifts  in  the  following  particulars  ;  it’s  tone  is  much  more  mellow  than 
that  of  any  other  bird,  though  at  the  fame  time,  by  a  proper  exertion 
o(  it’s  mufical  powers,  it  can  be  exceffively  bri'.liant.  Another 
point  of  fluperiority  is  it’s  continuance  of  Jong,  without  a  paufe, 
which  is  fometimes  no  lefs  than  twenty  feconds ;  and  when  refpi- 
ration  became  neceffary,  it  has  been  taken  with  as  much  judgment 
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as  by  an  opera-finger. 
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Blackbird  —  — 

Robin  —  —  — - 

Wren  —  — •  — 

Reed  fparrow  —  — 

Black-cap,  or  Norfolk 

mock  nightingale  - 


he  fkv-lark,  in  this  particular,  as  well  as  in 
y  fecond  to  the  nightingale, 
nned  by  Mr.  Barrington,  is  defigned  to  ex- 
tit  of  the  Britifh  tinging  birds:  in  which 
le  point  of  abfolute  perfection. 
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SONNA,  a  book  of  Mahometan  traditions,  wherein  all  the  or¬ 
thodox  muffiilmen  are  required  to  believe. 

SONNET,  in  poetry,  a  kind  of  compofition  properly  contained 
in  fourteen  verfes,  viz.  two  danzas  or  meafures  of  four  verfes  each, 
and  two  of  three;  the  eight  firfl  verfes  being  all  in  two  rhymes.  The 
fannct  is  held  the  mod  difficult  and  artful  of  all  poetical  compofitions, 
as  requiring  the  iitmoft  accuracy  and  exaftnefs.  It  is  to  end  with 
fome  pretty  ingenious  thought ;  the  clofe  mulf  be  particularly  beauti¬ 
ful,  or  the  fbnnet  is  naught. 

SONNITES,  among  the  Mahometans,  an  appellation  given  to 
the  orthodox  muffiilmen,  or  true  believers ;  in  oppofition  to  the  feve- 
ral  heretical  feiffs,  particularly  the  Schiites,  or  followers  of  Ali. 

SOOINS,  a  kind  of  meal  food,  which,  in  the  North,  has  been 
found  very  beneficial  in  the  fcurvy.  It  is  prepared  by  putting  fome 
oatmeal  into  a  wooden  veffel,  and  pouring  hot  water  upon  it,  and 
continuing  the  infufion  till  the  liquor  begins  to  tade  fourifh,  i.  e.  till 
a  fermentation  comes  on,  which  in  a  place  moderately  warm  may  be 
in  the  fpace  of  two  days.  The  water  is  then  poured  off  from  the 
grounds,  and  boiled  down  to  the  confidence  of  a  jelly. 

SCO  T,  full  go,  a  volatile  matter,  anting  from  wood,  and  other 
fuel,  along  with  the  fmoke ;  or  rather,  it  is  the  fmoke  itfclf,  fixed 
and  gathered  on  the  fides  of  the  chimney. 

Wood -Joot  is  of  a  firming  black  colour,  a  difagreeable  fmell,  and 
an  acrid,  bitter,  and  nawfeous.  talfe ;  it’s  chief  ufe,  for  medicinal 
purposes,  being. in  hyderical  cafes,  in  which  it  is  fometimes  exhibited 
in  conjunflion  with  the  fetid  gums. 

1  he  volatile  fait  and  fpirit  of  foot  are,  when  diffidently  purified, 
not  different  in  quality  from  thofe  of  animal  ftibfiances;  though  fome 
prefer  them  in  nervous  complaints,  and  particularly  in  epileptic  cafes. 

1  he  tincture  of foot  is  made  thus:  Take  of  wood  foot ,  two  ounces  ; 
of  affa-fcetida,  one  ounce  ;  and  proof  fpirit,  two  pints:  diged  and 
itrain.  It  is  good  not  only  in  hyflerical  cafes,  but  alfo  in  epilepftes, 
and  other  nervous  diforders. 

Soot  makes  an  excellent  manure  for  cold  lands  that  have  been  over¬ 
run  wit  a  mofe;  but  th  efoot  of  fea-coals  is  better  for  this  purpofe  than 

that  of  wood.  The  dyers  alfo  make  a  confiderable  ufe  of  loot ,  for  a 
dun  colour.  J 

SOPH  I  or  Soft,  a  title  given  to  the  emperor  of  Perfia ;  import¬ 
ing  as  much  as  wife,  fage,  or  philofepher.  There  is  no  prince  in  the 
.world  waofe  authority  is  more  abfolute,  than  that  of  the  fophi  of  Perfia  • 
his  power  is  not  even  limited  by  any  laws  he  himfelf  can  make:  but 
ne  Impends,  changes,  and  annuls  them  at  pleafure. 

SOPHISM,  in  logic,  &c.  an  argument  which  carries  much  of  the 
appearance  of  until,  and  yet  leads  into  error. 

,V  ^  f°rt  0 A  fophfm  is  called  ignoratio  elenchi,  or  a  miftake 

o  t  re  queii  ion.  2..  1  he  next  fophfm  is  called  petitio  principii,  ora 
iuppofition  of  what  is  not  granted.  3.  That  fort  of  fallacy  which  is 
called  a  circle,  is  very  near  akin  to  the  petitio  principii.  4.  The  next 
fort  of  fophfm  ,s  called  non  caufa  pro  caufa ,  or  the  affignation  of  a 
faile  caufe.  5.  The  next  is  called  falhcra  accidentis,  or  a  fopkifm 

nGnv  ffih?  r),10UnC"  conccrfninS  tlte  nature  and  effential  properties 
ol  any  fubjed,  according  to  fomething  which  is  merely  accidental  to 
it.  0.  I  he  next  fophf  m  borders  upon  the  former,  and  that  is  when 
\e  argue  from  that  which  is  true,  abfolutely,  limply,  and  abdraded 
from  all  ctrcum  lances ;  this  is  called,  in  the" fchools,  a  fopkifm  a  Sffo 
fecunditrn  quid  ad  dulumfmphater.  Th  is  fort  of  fophifm  his  alfo  it’s 
reverfe ;  as,  when  we  argue  from  that  which  is  We,  limply,  and  ab 
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hatever.  7.  I  he  fophi fms  oh  compofition  and  diviliun  come  next 
o  be  mentioned,  l'he /,ph,/„0f  compofcion  Is.  when  we  infer 
thing  concerning  ideas  in  a  ccmponnd  fenfe  whirh  ic  rxni  •  ^ 
divided  fenfe.  Th  .fophfm  of  dLion  SWS  “  Zfll 
thmg  concerning  ideas  in  a  divided  fenfe,  which  is  onlv  true  m 
compounded  one.  This  fort  oh  fophifn  is  committed  when  the  w  >rd 
:'kenT  m  1  cor!lea,ve  diltribntive  fenfe,  without  a  due  dif- 

<  °n‘r  t  ls  f.'e  ^ame  fallacy,  when  the  univeifial  word  all  or  no 
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indeed,  feveral  of  the  former  fallacies  might  be  reduced  to  this  head. 
When  the  words  or  phrafes  are  plainly  equivocal,  they  are  called  fo - 
phiftns  of  equivocation.  This  fopkifm ,  as  well  as  the  foregoing,  and  all 
of  the  like  nature,  are  folved  by  lhewing  the  different  fenfes  of  the 
words,  terms,  or  phrafes. 

What  we  are  perpetually  expofed  ‘or  in  reafoning,  is,  where  the 
two  fenfes  or  fignifkations  of  one  tern,  are  near  akin,  and  not  plainly 
diftinguifhed;  and  yet  are  fufficiently  different  in  their  fenfe  to  lead 
us  into  great  mifiakes,  if  we  are  nut  watchful.  And,  indeed,  the 
greateft  part  of  con tro verifies,  in  the  facred  or  civil  life,  arife  from 
the  different  fenfes  that  are  put  upon  words,  and  the  different  ideas 
conveyed  by  them. 

Another  fort  of  fophfm ,  ufually  called  an  imperfect  enumeration 
or  a  falfe  induction,  is,  when,  from  a  few  experiments  or  obferva- 
tions,  men  infer  general  theorems  and  univerfal  propofitions. 

SOPHIST,  (from  aopirn;,  an  impoltor  or  deceiver,}  is  a  perfon 
who  frames  fophifms ;  that  is,  ufes  fubtle  arguments,  with  intent  to 
deceive  thole  he  would  perfuaefe  or  convince, 

SOPHISTICATION  ,  in  chemiftry,  &c.  a  term  particularly  ap¬ 
plied  to  the  counterfeit  works  of  fraudulent  alchemifls,  who  ufe  in-' 
dtreS  means  of  whitening  copper,  gilding  filver,  and  giving  other 
.  luperficial  tinftures  to  metals ;  as  alfo  of  making  augmentations,  by 
divers  mixtures,  and  other  illegal  operations,  to  delude  thofe  at  whole 
expence  they  are  employed. 

Hence  the  term  is  alfo  applied  to  merchandizes,  &c. 

SOPOR1HCS,  (from  fopor,  fleep)  medicines  wffiich  have  the  fa¬ 
culty  of  procuring  fleep. 

SORBON,  or  Sorbonne,  the  houfe  or  college  of  the  faculty  of 
theology  at  Paris  ;  becaufe  the  affemblies  of  the  whole  bodv  are  held 
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in  the  houfe  of  the  Sorbon. 

/rSijRCERX»  ^  crime  of  witchcraft,  or  divination,  by  the 
aliiltance  ol  evil  fpirits.  See  the  article  Conjuration. 

SORRANCE,  among  farriers,  a  malady  incident  to  horfes;  of 
which  there  are  two  kinds:  i.  An  evil  counted  tw'o-fold,  as  either 
an  evil  Rate  or  compofition  of  a  horfe’s  body;  which  is  to  be  ob- 
ferved  either  by  the  lhape,  number,  quantity,  or  fight  of  the  member 
ill  affected  or  difeafed.  2.  It  is  ufed  for  theloofening  and  divifion 
of  an  unity,  which  as  it  may  change  diverfely,  fo  it  has  divers  names 
accordingly;  for  if  fuch  a  loofening  and  divilion  be  in  a  bone,  then 
n  is  called  a  fra&ure;  if  in  any  fielhy  part,  a  wound  or  ulcer  ;  if  in 
the  veins,  a  rupture  ;  if  in  the  finews,  a  convulfion  or  cramp ;  and 
if  in  the  Ikin,  an  excoriation. 

Sorrance- water  is  a  dilution  of  Roman  vitriol  and  fome  other  ingre¬ 
dients,  in  vinegar:  it  is  much  efleemed  as  a  remedy  in  many  of  the 
difeafes  of  horfes,  but  efpecially  the  for  ranee:  whence  the  name. 

SORREL,  in  botany.  See  the  article  Acetosa. 

Sorrel-Colour,  in  the  manege,  is  a  reddilh  colour,  generally 
thought  to  be  a  lign  of  a  good  horfe.  7 

SORTILEGE,  a  fpecies  of  divination,  performed  by  means  bf  . 
fortes  or  lots.  T he  fortes  prreneflir.x,  famous  in  antiquity,  confided 
in  putting  a  number  of  letters,  or  even  whole  words,  into  an  urn,  ami- 
then,  after  (baking  them  together,  they  were  thrown  on  the  ground, 
and  whatever  fentences  could  be  made  out  from  them  conffitutedthe 
anfwer  of  the  oracle. 

Another  kind  of  fortes  confided  in  taking  fome  celebrated  poet,  as 
Homer  or  Virgil,  and  opening  the  book,  whatever  prefented  itfelf 
hrd  to  the  eye,  made  the  anfwer:  and  hence  it  got  the  name  of  fortes 
Homerica:,  and  fortes  Virgilianae,  &c.  The  fuperditious  among  the 
ancient  Chriftians  praffiifed  a  fimilar  kind  of  divination,  founded  on 
Rrov.  xvi.  33,  by  opening  the  Old  and  New  Tedamem;  whence  it 
got  the  name  0}  fortes functorum. 

SORY,  or  Rusma,  in  natural  hidory,  a  vitriolic  mineral,  formed 
of  metalline,  fulphureous,  and  earthy  matter  ;  being  truly  an  ore  of 
blue  vitriol,  or  of  the  vitriol  of  copper  alone,  there  not  appearing  to 
be  a  grain  of  any  thing  approaching  to  the  nature  of  iron  in  it. 

SOVEREIGN,  f/uv c rainy  Fr.  the  chief  and  highed  Being,  or  the 
Almighty ;  a  term  iikewife  applicable  to  majefty. 

SOUL,  an  ana,  in  philolbphy,  a  fpecies  of  fubdance  which  ani- 
mates  the  bodies  of  living  creatures:  it  is  the  principle  of  life  and 
activity  within  them. 

Various  have  been  the  opinions  of  philofophers  concerning  the 
fubdance  ol  the  human  foul.  The  Epicureans  thought  it  a  fubtle  air 
compofed  of  their  atoms  or  primitive  corpufeles.  The  Stoics,  on  the 
contrary,  maintained  it  was  a  dame,  or  portion  of  heavenly  lfoht. 
And  the  Cartefians  make  thinking  the  effence  of  the  foul.  Others 
again  hold,  that  man  is  endowed  with  three  kinds  oh  foul,  viz.  the 
rational,  which  is  purely  fpiritual,  and  infufed  by  the  immediate  in- 
fpiration  of  God ;  the  irrational  or  fenfitive,  which,  being  common 
to  man  and  brutes,  is  fuppofed  to  be  formed  of  the  dements;  and, 
ladly,  the  vegetativeyj«/,  or  principle  of  growth  and  nutrition,  as  the 
hrit  is  01  undemanding,  and  the  fecond  of  animal  life. 

The  dodrine  of  the  materiality  of  the  human  foul  has  been  adop¬ 
ted  and  maintained  by  feveral  modern  divines  and  philofophers.  In 
this  number  we  may  reckon  Dr.  Priedley,  who,  reieding  the  com¬ 
monly  received  notion  of  matter,  as  an  abfolutely  impenetrable, 
inert  lubftance,  and  premifing,  that  the  powers  of  fenfation  or  per¬ 
ception,  and  thought,  as  belonging  to  man,  have  never  been  found 
but  in  conjunction  with  a  certain  organized  fydem  of  matter,  main- 
tains,  that  thofe  powers  neceffarily  exid  in,  and  depend  upon,  fuch 
a  lyltem.  r 

Pi iedley  allows,  the  man  will  always  remain  while  the  matter- 
which  condttutes  him  remains,  however  different  it’s  organization 
or,ari"an8c:i}}ent  may  be;  that  fince  death  does  not  dedroy  the  matter 
which  conditutes  man,  it  does  not  dedroy  the  man ;  andthat,con- 
lequently, -he  goes  on  to  exid  after  death,  or  is  naturally  immortal; 
that,  in  order  to  the  refurredlion  of  the  fame  man,  th#  fame  matter 
mud  arife :  and.  that  it  is  no  lefs  poffible  for  man  to  have  exided  le* 
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fire  his  birth,  than  it  is,  that  he  fhould  exi {{after  his  dearh  ;  and  that, 
cnnfequentl y,  all  the  fupport  of  the  Socinian  fcheme,  which  Dr. 
Prieftley  derives  from  his  fentiments  of  materiahfm,  falls  to  the 
ground.  To  this  reafoning,  however,  he  replies,  that  the  pre-cxif- 
tcncc  of  the  materials  of  the  man  Jefus  is  a  very  different  kind  of 
pre-exiftence  from  that  of  thofe  who  make  Chrift,  or  rather  the 
principal  part  of  him,  to  have  pre-exi(fed  in  an  adive  ftate. 

We  (ball  here  fubjoin  the  following  argument  urged  by  the  learned 
Dr.  Clarke  againft  Mr.  Dodwell,  in  proof  of  the  immateriahtv  and 
fiatural  immortality  of  th  cfoul.  That  the  foul  cannot  be  material, 
he  fays,  is  demonftrable  from  the  fingle  confideration  even  of  bare 
fenfe  and  concioufnefs  itfelf.  For  matter  deing  a  divifible  fubffance, 
confiding  always  of  fcparable,  nay,  of  adually, feparate  and  diftind 
parts  ;  it  is  plain,  unlefs  it  were  effentially  confcious,  in  which  cafe 
e  very  particle  of  matter  muft  confiff  of  innumerable’feparate  and  dif- 
tinft  confcioufnefles,  no  fyftem  of  it  in  any  poffible  competition  or 
divifion  can  be  an  individual  confcious  being:  for  fuppofe  three,  or 
three  hundred  particles  of  matter  at  a  mile,  or  any  given  diftance, one 
from  another,  is  it  poffible  that  all  thofe  feparate  parts  fhould,  in  that 
Fate,  be  one  individual  confcious  being?  Suppofe  then  all  thefe  par¬ 
ticles  brought  together  into  one  fyftem,  fo  as  to  touch  one  another, 
will  they,  thereby,  or  by  any  motion  orcompofition  whatfoever,  be¬ 
come  arty  whit  lefs  truly  di  ft  inti  beings,  than  they  were  at  thegrea- 
teft  diftance  ?  How  then  can  their  being  difpofed  in  any  poffible 
fyftem,  make  them  one  individual  confcious  being?  If  you  fuppofe 
God  by  his  infinite  power  fuperadding  confcioufnefs  to  the  united 
particles,  yet  Hill  thofe  particles,  being  reallv  and  neceffarily  as  dif- 
tintt  beings  as  ever,  cannot  be  themfclves  thefubjedin  which  that 
individual  confcioufnefs  inheres;  but  the  confcioufnefs  can  only  be 
fuperadded  by  the  addition  of  fomething,  which,  in  all  the  particles, 
muft  ft  ill  itfelf  be  but  one  individual  being.  The  foul,  therefore, 
whofe  power  of  thinking  is  undeniably  one  individual  confcioufnefs, 
cannot  poffibly  be  a  material  fubftance. 

1  hat  x.heful\$  an  immaterial  fubftance,  appears  from  hence,  that 
the  primary  operations  of  willingand .  thinking  have  notonlv  no  con¬ 
nexion  with  the  known  properties  of  body,  but  feem  plainly  incon- 
fiftent  with  fome  of  it’s  moft  effential  qualities.  For  the  mind  not 
only  difeovers  no  relation  between  thinking  and  the  motion  and  ar- 
tangement  of  parts  ;  but  it  likewife  perceives  that  confcioufnefs,  a 
fimple  aX,  can  never  proceed  from  a  compounded  fubftance,  capa¬ 
ble  of  being  divided  into  many  parts.  To  illuftrate  this,  let  us  only 
fuppofe  a  fyftem  of  matter  endowed  with  thought  ;  then  either  all 
the  parts  of  which  this  fyftem  confifts,  muft  think,  which  would 
-make  it  not  one  but  a  multitude  of  diftinX  confcious  beings ;  or  it’s 
power  of  thinking  muft  arife  from  the  connexion  of  the  parts  one 
with  another,  their  morion  and  difpofition,  &c.  which,  all  taken 
together,  contribute  to  the  produXion  of  thought. 

But  it  is  evident,  that  the  motion  of  parts,  and  the  manner  of 
combining  them,  can  produce  nothing  but  an  krtful  ftruXure  and 
various  modes. of  motion.  Hence  all  machines,  however  artfully 
their  parts  are  put  together,  and  however  complicated  their  ftruc- 
ture,  though  we  conceive  innumerable  different  motions,  varioufly 
combined,  and  running  one  into  another  with  an  endlefs  variety, 
yet  never  produce  any  thing  b«t  figure  and  motion.  If  a  clock,  or 
watch,  tells  the  hour  and  minutes  of  the  day,  it  is  only  by  the  mo¬ 
tion  of  the  different  hands,  pointing  fucceffively  at  the  different 
figures  marked  on  the  hour-plate  for  that  purpofe.  We  never  ima¬ 
gine  this  to  be  the  effeX  of  thought  or  intelligence,  nor  conceive  it 
pofliblc,  by  any  confinement  of  ftruXure,  fo  to  improve  the  compo- 
fition  as  that  it  fhall  become  capable  of  knowlege  and  contciouf- 
jaefs ;  and  the  reafon  is  plainly  this,  that  thought  being  fomething 
altogether  different  from  motion  and  figure,  without  the  leaf!  con¬ 
nexion  between  them,  it  can  never  be  fuppofed  to  refult  from  them. 

This,  then,  being  evident,  that  intelligence  cannot  arife  from  an 
union  or  combination  of  unintelligent  parts  ;  if  we  fuppofe  it  to  be¬ 
long  to  any  fyftem  of  matter,  we  muft  neceffarily  attribute  it  to  all 
the  parts  of  which  that  fyftem  is  compofed ;  whereby  inftead  of  one, 
we  fhall,  as  was  bfcfore  obferved,  have  a  multitude  of  diltinX  con¬ 
fcious  beings.  And  becaufe  matter,  how  far  foever  we  purfue  the 
minutenefs  of  it’s  parts,  is  ftill  capable  of  repeated  di  vifions,  even  to 
infinity,  it  is  plain,  that  this  abfurdity  will  follow  us  through  all  the 
fuppofitions  that  make  thought  inherent  in  a  material  fubftance. 
^Wherefore,  as  confcioufnefs  is  incompatible  with  the  cohelion  of 
folid  feparable  parts,  we  are  neceffarily  led  to  place  it  i-n  fomc  other 
fubftance,  of  d i ft i n nature  and  properties;  and  this  fubftance  we 
Call  fpirit,  which  is  altogether  diltinX  from  body,  nay,  and  com¬ 
monly  placed  in  oppofition  to  it:  for  which  reafon,  the  beings  of 
this  clafs  are  called  immaterial ;  a  word  that  implies  nothing  of  their 
true  nature,  but  merely  denotes  it’s  contrariety  to  that  of  matter. 

As  to  the  immortality  of  the  human  foul,  the  arguments  to  prove 
it  may  be  reduced  to  the  following  heads:  i.  The  nature  of  the  foul 
itfelf,  it’s  defires,  fenfe  of  moral  good  and  evil,  gradual  increafe  of 
knowlege  and  pcrfcXion,  &c.  2.  The  moral  attributes  of  God. 

Under  the  former  of  thefe  heads  it  is  urged,  that  the  foul,  being 
an  immaterial  intelligent  fubftance,  as  has  been  already  proved,  does 
not  depend  on  the  body  for  it’s  exiftence  ;  and  therefore  may,  nay, 
and  muft  exift  after  the  diffolution  of  the  body,  unlefs  annihilated 
by  the  fame  power  which  gave  it  a  being  at  firft  ;  which  is  not  to 
be  fuppofed,  as  there  are  no  inftances  of  annihilation  in  nature. 
This  argument,  efpecially  if  the  infinite  capacity  of  the  foul,  it’s 
ftrong  defire  after  immortality,  it’s  rational  activity  and  advance¬ 
ment  towards  perfeXion,  be  likewife  confidered,  will  appear  per- 
feXly  conclufive  to  men  of  a  philofcphical  turn;  becaufe  nature, 
or  rather  the  God  of  nature,  does  notning,in  vain. 

But  arguments  drawn  from  the  latter  head,  viz.  the  moral  ai  tri¬ 
butes  of  the  Deity,  are  not  only  better  adapted  to  convince  men  un¬ 
acquainted  with  abftraX  reafoning,  but  equally  certain  and  condu- 
five  with  the  former  :  for  asthejultice  of  God  can  never  luffer  the 
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wicked  to  efcape  unpunifhed,  nor  the  good  to  remain  always  unre¬ 
warded;  therefore,  arguments  drawn  from  the  manifeft  and  cutiftant 
profperity  of  the  wicked,  and  the  frequent  unhappinefs  ofgood  men 
in  thisdife,  muft  convince  every  thinking  perfon,  that  there  is  a  fu¬ 
ture  (late  wherein  all  will  be  fet  right,  and  God's  attributes  of  wif- 
dom.  juftice  and  goodnefs,  fully  vindicated.  We  ftiall  only  add, 
that  had  the  virtuous  and  confcientious  part  of  mankind,  no  hopes 
of  a  future  ftate,  they  would  be  of  all  men  moft  miferable  :  but  as 
this  is  abfolutely  inconfiftent  with  the  moral  charaXer  of  the  Deity, 
the  certainty  of  fuch  a  ftate  is  clear  to  a  demonrtration. 

SOUND,  j onus ,  a  fimple  perfeXion,  or  idea,  communicated  to 
the  foul  by  means  of  the  ear,  which  is  the  primary  organ  of  hearing. 
See  the  articles  Acoustics,  and  Ear. 

Sound  is  caufed  by  an  undulatory,  or  wave-like  motion  cf  the  air, 
arifing  from  the  tremulous  motion  of  the  parts  of  any  fonorQU?  body 
when  ftruck  upon ;  for  thofe  undulations,  or  pulfes  of  the  air,  beat¬ 
ing  on  the  tympanum  or  drum  of  the  ear,  convey  by  the  auditory 
nerves  the  fenfation  of  found  to  the  mind. 

We  know  by  the  experiment  of  the  bell  in  the  exhaufted  receiver, 
that  found  has  a  neceffary  dependance  on  the  air  ;  and  if  we  rcfleX 
on  the  nature  of  the  particles  of  a  fonorous  body,  and  thofe  of  air, 
we  fhall  find  that/ozWis  nothing  but  the  propagation  of  the  tremors, 
and  the  vibrations  of  the  former  impreffed  on  the  latter,  to  the  tym¬ 
panum  or  drum  of  the  ear,  by  the  aXion  of  whofe  membrane  they 
are  communicated  to  the  internal  cavities  of  the  ear,  where  the  au¬ 
ditory  nerve  receives  the  impreffion,  and  excites  the  fenfation,  in 
the  common fenfory,  in  the  brain. 

For  the  parts  ofa  fonorous  body,  being  put  in  motion  by  percuf- 
vfion,  vibrate  forwards  and  backwards,  through  very  fmall  fpaces,  by 
their  elaftic  quality..  In  this  aXion  they  affeX  the  particles  of  air 
contiguous  to  them,  and  compel  them,  upon  the  firft  impulfe,  to 
move  forwards  alfo  ;  and  thefe  propel  the  next,  and  fo  on  to  a  very 
confiderable  diftance,  according  to  the  intenfity  of  the  percuffive 
force.  By  this  means  the  particles  of  air  are  compreffed  nearer  to¬ 
gether  than  in  their  natural  ftate. 

But  when  the  particles  of  the  fonorous  body  make  the  fecond 
part  of  the  vibration,  by  returning  back  again,  "the  particles  of  air 
alfo,  by  their  repullive  power,  repel  each  other  toward  their  proper 
places,  and  thus  again  expand  themfclves. 

Now,  lince  motion,  once  generated  in  elaftic  bodies,  continues 
fome  time  before  it  can  be  deftroyed  by  the  refiftance  and  counter- 
aXion  of  contiguous  bodies,  it  follows,  that  the  particles  of  the  fo¬ 
norous  body,  and,  conlequently,  thofe  of  the  adjacent  air,  have,  for 
fome  time,  a  reciprocal  vibratory  motion,  by  going  forwards  and 
backwards,  through  very  fmall  fpaces,  in  an  indefinitely  fmall  par* 
tide  of  time  ;  which  motion  gradually  decreafes,  till  it  be  totally 
deftroyed.  3 

Hence  it  is  evident  that  the  diftance  to  which  founds  may  be  heard 
will  be  proportional  to  the  magnitude  or  intenfity  of  the  ftroke  made 
on  the  tremulous  body  emitting  the  found ;  for,  the  greater  that 
ftroke  is,  the  greater  will  be  the  agitation  of  the  parts  of  the  fono¬ 
rous  body,  and,  ofcourfe,  the  greater  will  be  the  force  with  which 
they  will  ftrikethe  particles  of  air.  Laltly,  the  greater  the  force  is 
upon  the  air,  the  more  clofely  will  it  becondenfed  and  expanded  • 
hence  the  greater  will  be  the  ftroke  at  any  given  diftance  on  the 
drum  of  the  ear,  and,  confequently,  the  greater  will  be  the  diftance 

at  which  the  agitation  of  the  air  will  be  fenfible. 

That  the  motion  oh  fund  was  equable  and  uniform,  or  thatitpaf- 
fed  through  fpaces  proportional  to  the  times,  Dr.  Derham  found  by 
various  experiments  made  by  the  explofion  of  guns,  at  different  dif- 
tances,  as  appears  by  the  following  table  which  he  has  given  us* 
where  the  tirlt  column  fhews  the  places  at  which  the  guns  were 
fired  ;  the  fecond  the  number  of  vibrations  of  an  ha  If- fecond  pen¬ 
dulum;  the  third  the  diftance  of  places  in  miles  and  decimal  parts 
as  meafured  by  trigonometry  ;  the  fourth  the  diftances  meafured 
by  the  velocity  of  iounds,  admitting  it  to  be  at  the  rate  of  one  mile 
every  half-feconds. 

At  Hornchurch,  —  —  —  9  —  o,o8ln 

North  Okenden  church,  —  —  i8f  —  —  2,004  —  2,000 

Upminfter  mill,  —  —  /“H  —  2,4  /  2>* 

Little  Warley  church,  —  —  271  —  —  q  0  ^ 

Kainham  church, - 33j  -  -  3  58  -  3f9 

Alvei  mill  —  —  —  —  o  ?  _  _  0  co  " 

Dagenham  mill,  —  —  —  S5  —  —  3,8s  _  “ 

Southweall  church,  —  —  4c  __  _ 

Eaft  Thornden  church, - 46I  —  —  ton  _  c’ot 

Barking  church, - 7of - 7  /  _ 

Guns  at  Blackheath,  —  —  116  _  _  I2>^  _  12  55 

The  great  exaXnefs  of  meafuring  diftances  by  funds  anpears  from 
the  above  table,  as  well  as  the  equability  of  the*  motion;  but,  to 
render  this  matter  ftill  more  certain  and  indifpurable,  the  dodor 
took  a  journey  to  Foulnefs-fands,  on  the  coaft  of  Effex,  which  form 
a  fmooth  large  plain  for  miles.  On  this  plain  he  meafured  fix 
miles  in  a  right  line,  and,  caufing  a  gun  to  be  fired  at  the  end  of  each 
mile,  he  found  tha  tiiis  former  obfervations  were  veryjuit  and  true 
and  that  fund  paffed  the  firft  mile  in  91.  half-feconds,  two  miles 
in  i8{,  three  miles  in  27f,  and  fo  on  to  the  end  of  the  fix. 

Sound,  in  mufie,  denotes  a  quality  of  the  feveral  agitations  of 
the  air,  confidered  fo  that  their  difpofition,  meafure,  See.  may  pro¬ 
duce  mufic  or  harmony.  See  the  article  Acoustics.  V 

Sound,  in  geography,  implies  a  ftrait,  or  inlet  of  the  fra,  be¬ 
tween  two  head-lands.  The  famous  ftrait  which  joins  the  German 
ocean  to  the  Baltic,  is  called,  by  way  of  eminence,  the  Sound. 

Sound-Board,  the  principal  part  of  an  organ,  and  that  whicb 
makes  the  whole  machine  play. 

The  found  board,  or  furnmer,  is  a  refervoir  into  which  the  wind, 
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drawn  in  by  the  bellows,  is  conduced  by  a  port  vent,  and  hence 
dirtributed  into  the  pipes  placed  over  the  holes  of  the  upper  part. 
The  wind  enters  them  by  valves,  which  open  bv  preffmg  upon  the 
llops  or  keys,  after  drawing  the  remitters  which  prevent  the  air  from 
going  into  anv  of  the  other  pipes,  but  thofe  it  is  required  in. 

SOUNDING,  in  navigation,  the  a&  of  trying  the  depth  of  the 
water,  and  the  quality  of  the  bottom,  by  a  line  and  plummet,  or 
other  artifice. 

The  /oundlng-Yine  is  the  thickeb  and  fhorteb,  as  not  exceeding 
twenty  fathoms  in  length  :  and  marked  at  two,  three,  and  four  fa¬ 
thoms,  with  3  piece  of  black  leather  between  the  brands;  and  at  five 
with  apiece  of  white  leather.  The  founding-Une  may  be  ufed  when 
the  fhip  is  under  fail,  which  the  deep  fea-linc  cannot.  The  plummet 
is  ufually  in  the  form  of  a  nine-pin,  and  weighseighteen  pounds,  the 
end  of  which  is  frequently  greafed,  to  know  whether  the  ground  is 
fandv  or  rocky.  Near  banks,  (bores,  &c.  they  found  Continually. 

SOUP,  or  Soop,  a  kind  of  pottage  made  of  bread,  broth,  juice 
of  fiefh,  &c.  ufually  ferved  at  the  beginning  of  a  meal. 

Soup  is  dteemed  dfential  to  a  French  dinner.  Sometimes  they 
heighten  the  relifn  by  the  addition  of  onions,  or  leeks,  cabbage,  or 
turneps,&c. 

Soup,  portable,  is  a  kind  of  cake,  formed  of  concentrated  broth, 
which,  being  freed  from  all  fat,  and  having  by  long  boiling  evapo¬ 
rated  the  mob  putrefeent  parts  of  the  meat,  is  reduced  to  the  confif- 
tenee  of  a  glue,  as  in  reality  it  is,  and  will,  like  other  glues,  in  a  dry 
place,  keep  found  for  years  together.  It  is  generally  taken  by  young 
adventurers  to  tea,  to  prevent,  or  cure  ficknefs. 

SOUR  land,  in  agriculture,  a  term  ufed  by  the  farmers  to  exprefs 
a  cold,  and  fomewhnt  wet  clayey  foil. 

This  mub  have  it’s  tilth  according  to  it’s  bate  and  condition, 
when  they  fet  about  it.  If  it  have  a  brong  fwarth  upon  it,  then 
they  give  it  a  fallow',  by  turning  it- up,  when  the  fun  is  in  Cancer  ; 
this  they  call  a  fealding  fallow,  and  efieem  it  of  great  life,  becaufe 
'it  kills  the  grafs  roots,  and  makes  the  land  fine;  but  if  it  be  light, 
and  have  but  a  thin  fw'arth,  they  leave  it  for  a  cooler  tillage,  and 
plow  it  early  in  the  year,  when  their  clay  is  fallowed.  Pigeon’s 
dung  and  malt  dub  are  the  mob  proper  manures  for  this  foil.  The 
malt  dub  is  to  be  Town  with  the  winter  corn,  and  plowed  in  with  it, 
for  then  it  lies  warm  at  the  roots  of  the  corn  all  winter. 

SOUTHERNWOOD,  abrotanum,  in  botany,  a  genus  of  plants 
with  a  compound  flower,  compofed  of  many  hermaphrodite  flowers, 
which  are  tubulous,  fituated  on  the  difk,  with  a  border  of  female 
flowers  furrounding  them,  which  are  naked. 

Southernwood  is  an  attenuant,  and  ferviceable  in  all  obbruffions 
of  the  vifeera,  and  in  debroying  worms.  It  is  recommended  in 
fupprebions  of  urine,  a  dram  of  it  in  powder  for  a  dofe,  and  a  decoc¬ 
tion  of  it  is  in  repute  with  fome  as  a  lotion  for  the  recovering  hair 
upon  the  head,  when  fallen  off ;  others  recommend  the  juice  as  a 
great  cleanfer  and  healer  of  old  ulcers. 

SOW,  in  the  iron-works,  the  name  of  the  block,  or  lump  of  me¬ 
ntal,  they  work  at  once  in  the  iron-furnace. 

Sow -bread,  in  botany.  See  the  article  Arthanita. 

Sow -lhiJile,fonchus,  a  genus  of  the  Jyngenejia  poly  garni  a  a  quails  clafs. 
The  receptacle  is  naked,  the  calyx  imbricated  and  ventricofe,  and 
the  down  hairy. 

Thecommon Jow-thlJlle  is  greatly  recommended  by  authors  as  a 
refrigerant  and  attenuant.  It  is  prescribed,  by  many  of  the  old  phy- 
licians,  in  (Iranguries  and  other  diforders  of  the  urinary  paffages  ; 
and  is  ordered  externally  in  cataplafms,in  all  kinds  of  inflammations. 

SOWING.  One  very  great  article,  \nfowing  to  advantage,  is, 
to  know  exactly  at  what  depth  the  feed  may  be  planted,  without 
danger  of  burying  it.  Seed  is  faid  to  be  buried,  when  it  is  laid  at  a 
depth  below  what  it  is  able  to  come  up  at.  Different  forts  offeeds 
come  up  at  different  depths,  fome  fix  inches,  or  more;  and  others 
will  not  bear  to  be  buried  at  more  than  half  an  inch.  The  way  to 
come  at  an  accurate  knowlege  of  the  depth  at  which  every  feed  will 
.come  up  belt  from  th e /owing,  is  by  making  gages  in  the  following 
manner :  law  off  twelve  flicks  of  about  three  inches  diameter,  bore 
a  hole  in  the  end  of  each  (tick,  and  drive  into  each  a  taper  peg;  let 
the  peg  in  the  firfl  flick  be  halt  an  inch  long,  the  next  an  inch,  and 
fo  on,  every  peg  being  half  an  inch  longer  than  the  other,  till  the 
lab  is  fix  inches  long:  then  in  that  fort  of  ground,  in  which  you 
intend  to  plant,  make  a  row  of  twenty  holes  with  the  half-inch 
gage,  put  therein  twenty  good  feeds,  cover  them  up,  and  then  bick 
the  gage  at  the  end  of  that  row,  Proceed  in  the  fame  manner  with 
the  eleven  other  gages,  making  the  holes  in  the  fame  row  all  with 
the  fame  gage,  and  (ticking  it  at  the  end  of  the  row  ;  when  the  feeds 
begin  to  appear,  it  will  be  eafy  to  fee  at  what  depth  they  come  up 
belt,  by  obferving  the  molt  flouriffiing  row,  and  taking  up  the  gage 
at  the  end,  and  feeing  what  is  it’s  length. 

The  quantity  of  feed  is  to  be  different  alfo,  according  to  the  man¬ 
ner  of  the  Jawing.  The  proper  quantity  to  be  drilled  into  an  acre, 
js  much  le(s  than  mub belown  in  thecommon  way  ;  not  becaufe  the 
hoeing  will  not  maintain  as  many  plants  as  the  other  wav,  for,  on 
the  contrary,  it  will  maintain  many  more;  but  the  difference  is  upon 
many  other  accounts  as  that  it  is  impofiible  to  fow  it  fo  evenly  by 
hand  as  the  drib  will  do.  For  let  the  hand  fpread  it  ever  fo  exactly, 
which  yens  difficult  enough  to  do  with  fome  feeds  in  windy  wea- 
ther,  yet  tne  unevennefs  of  the  ground  will  alter  the  fituation  oflhe 

low5/^ngreatel \?*Tt  °u  thCm  rebounding  ^  the  holes,  and  the 

J  ?r„C  \hC  hfr0WS’ m  Ct)Vering,  drawing  them  down 

and  th;  Sjh  ft °W  P  >  m'd>'  ,ave  t€n  times  too  much  feed, 
and  the  higheli  may  have  much  too  little,  or  even  none  of  if  and 

'ds11^  rh  Uy  leffCnr  ‘n  effea  the  quantity  of  the  feed,  becaufe*  fifty 

L  ’  l  7”m  °ron'-  «iU  not  produce  fo  much  as  one  will  d? 
and  where  they  are  too  thick,  without  being  in  thefe  duller-  ihcv 

kT  *t;  fornw.r;?i ’h,hcir  roo,s  not  r>‘"3di"*  “ 

rural  extent  (or  want  of  hoeing  to  open  the  earth,  and  give  ihem 
way.  In  the  common  way  of  Jmiing,  fome  of  the  feeds  afe  buried 
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out  of  all  hope  of  ever  coming  up  again,  and  fome  others  are  left 
naked  upon  the  furface,  where  they  become  the  food  of  birds,  and 
of  vermin:  as  fo  many  mub,  therefore,  perilh  in  the  common  way 
of /owing,  and  fo  few  can  be  lob  in  the  way  of  drilling,  there  is  plain 
reafon  why  the  feed,  neceffary  to  fow  any  given  quantity  of  ground, 
(hould  be  much  lefs  for  the  drill-way,  than  for  the  other. 

The  farmers,  in  general,  know  nothing  of  the  proper  depth  at 
which  they  {hould  fow  their  feed,  nor  of  the  difference  in  quantity 
that  is  to  be  obferved  in  different  circumbances;  they  allow  the  fame 
quantity  to  an  acre  of  rough  ground,  as  they  do  to  an  acre  of  fine, 
and  forget  that  what  is  too  little  for  one,  may  yet  be  too  much  for 
the  other;  it  is  all  mere  chance- wmrk,  and  they  put  their  confidence 
in  good  ground,  and  a  large  quantity  of  dung  to  cover  their  errors. 

The  dibances  of  the  rows  is  one  extremely  material  point  in  the 
obtaining  a  good  crop ;  but  as  a  much  larger  diftance  is  to  be  allowed 
in  thefe  than  common  pra&ice  has  been  ufed  to,  it  is  verv  difficult 
to  perfuade  the  farmer  to  venture  a  trial  at  fuch  dibances  as  he  may 
have  experience  from. 

SPA,  or  Sr  aw,  in  geography,  a  town  in  the  bifhoprrc  of  Liege, 
in  Germany,  famous  for  it’s  mineral  waters.  Thofe  of  the  Pouhon 
fpring  in  Spa  are  preferred,  by  our  chief  phyfieians,  to  any  others  in 
or  near  the  country  of  Liege.  The  eontents  of  this  water,  by  means 
of  w  hich  it  is  able  to  do  fuch  great  things  in  many  chronical  cafes, 
are  underbood  by  the  following  experiments  andobfervations. 

1.  When  the  Spa- water  is  carried  to  any  dibant  place,  though 
ever  fo  well  bopped  down,  they  always,  after  a  time,  will  precipitate 
a  fmall  quantity  of  a  yellow  ochreous  earth.  2.  If  a  fingle  grain  of 
galls  be  put  into  an  ounce  of  Spa-water,  it  tinges  the  whole  with  a 
beautiful  purple;  but,  if  the  water  be  heated  before  the  galls  are 
put  in,  there  w  ill  not  he  the  leab  change  of  colour  produced  in  it, 
3.  Mixed  with  milk,  they  do  not  coagulate  it;  bur,  when  mixed 
with  wine,  they  make  a  great  ebullition,  and  throw  up  a  large 
quantity  of  air-bubbles  with  a  peculiarly  pleafing  fmell.  4.  The  wa¬ 
ters  drank  at  the  fpring  caufe  a  fort  of  drunkennefs,  but  it  does  not 
lab  above  a  quarter  of  an  hour.  5.  A  fmall  phial,  being  filled  up- 
to  a  certain  height  with  water,  and  afterwards  exaftly  to  the 
fame  height  with  pure  diffilled  water,  and  weighed,  when  filled 
with  each,  in  a  nice  balance,  was  found,  when  the  Spa- water  was 
in  it,  to  weigh  three  ounces,  four  drachms,  and  forty  grains  :  and 
with  the  other  three  ounces,  four  drachms,  and  forty-one  grains  ; 
fo  that  the  Spa- water,  notwitbbanding  it’s  mineral  particles,  i* 
fome  what  lighter  than  the  pureb  common  water.  6.  A  pint  of  the 
Spa-water  evaporated  over  a  very  gentle -fire,  leaves  behind  only  a 
grain  and  half  of  a  white  powder. 

Hence  it  appears,  that  the  Spa- waters  are  the  lighteb  and  mob: 
fubtile  of  all  the  mineral  waters  ;  and  the  fmall  quantity  of  earth, 
and  large  portion  of  fubtile  mineral  fpirit  they  contain,  befpeak 
their  poflelTing  the  mob  exalted  virtues  of  all  the  mineral  waters. 

One  very  remarkable  virtue  of  this  water  is,  that  it  greatly  re¬ 
lieves  in  all  diforders  of  the  kidnies,  ureters,  and  bladder,  whether 
occafioned  by  bone,  gravel,  or  ulcerations.  It  poffeffes,  befides,  all 
the  virtues  of  the  other  mineral  waters,  and  is  of  the  greatebfer- 
vice  in  edulcorating  (harp,  and  dividing  vifeous  humours,  and  re¬ 
moving  all  difeafes  ariiing  from  thefe  caufes,  by  difpoiing  them 
to  pafs  off  by  the  proper  cmunibories. 

SPACE,  is  defined  by  Mr.  Locke,  to  be  adimple  idea  which  we 
attain  both  by  our  fight  and  touch  ;  the  modes  of  which  are  dif¬ 
tance,  capacity,  extenfion,  duration,  &c. 

Space  is  ufually  divided  into  abfolute  and  relative.  Abfolute/W 
is  that  confidered  in  it’s  own  nature,  without  regard  to  any  thing 
external,  which  always  remains  the  fame,  and  is  infinite  and  im¬ 
moveable. 

Relativeyjwr,  is  that  moveable  dimenfion,  or  meafure  of- the 
former,  which  our  fenfes  define  by  it’s  pofitions  to  bodies  within 
it,  and  this  is  the  vulgar  ufe  for  immoveable  /pace. 

Relative/^  in  magnitude  and  figure,  is  always  the  fame  with 
abfolute  ;  but  it  is  not  neceffary  it. (hould  be  fo- numerically ;  as  if 
you  fuppofe  a  (hip  to  be,  indeed,  in  abfolute  reb,  then  the  places 
of  all  things  within  her  will  be  the  fame,  abfolutely  and  relatively, 
and  nothing  will  change  it’s  place  :  but  fuppofe  the  (hip  under  fail 
or  in  motion,  and  (he  will  continually  pafs  through  new  parts  of 
abfolute_//wi’ ;  but  all  things  on  board,  confidered  relatively  in  re- 
fpecl  to  the  (hip,  may  be,  notwithdanding,  in  the  fame  places;  or 
have  the  fame  Situation  and  pofition  in  regard  to  one  another. 

Proper  and  abfolute  motion  is’defined  to  be  the  application  of  a 
body  to  different  parts  of  abfolute,  that  is,  infinite  and  immoveable 
/pace.  1  he  Cartefians,  who  maintain  extenfion  the  effence  of  mat¬ 
ter,  affert,  that  th e/pace  any  body  takes  up  is  the  fame  thing  with 
the  body  itfelf;  and  that  there  is  no  fuch  thing  as  mere  /pace  void 
of  all  matter  in  the  univerfe. 

Space,  in  geometry,  denotes  the  area  of  any  figure,  or  that  which 
fills  the  interval  or  didance  between  the  lines  that  terminate  it. 

Space,  in  mechanics,  the  line  a  moveable  body,  confidered  as  a 
point,  is  conceived  to  deferibe  by  it’s  motion. 

SP ADE,  an  inbrument  for  digging  up  the  ground  ;  the  handle  or 
(haft  is  about  three  feet  long;  the  head  of  it  is  all  of  iron,  the  upper 
part  being  flat,  for  the  workman  to  fet  his  foot  on  to  force  it  into 
the  ground  ;  the  length  of  the  head  is  a  foot,  or  fifteen  inches,  and 
the  breadth  fix  or  eight. 

SPAGIR1C,  an  epithet  chiefly  rebridted  to  that  fpccies  of  che- 
mibry  which  works  on  metals,  and  is  employed  in  the  fearch  of 
the  philofopher’s  (tone. 

SPAHIS  (from  the  Perfian  e/pawhee,  q.  d.  horfetnan,)  horfemen 
in  the  Ottoman  army  ;  chiefly  railed  in  Afia.  1  he  great  llrength 
of  the  grand  fignor’s  army  confibs  in  the  janizaries,  who  are  the 
toot ;  and  the  Jpahis,  who  are  the  horfe. 

SPAN,  a  mealure  taken  from  the  fpace between  the  thumb’s  end 
and  the  tip  of  the  little  finger,  when  both  are  bretched  our.  The 
/pan  is  eftimated  at  three  handsbfea-dth,  or  nine  inches. 
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Span,  in  a  fhip,  a  fmall  line  or  cord,  the  middle  of  which  is  ufu- 
ally  attached  to  a  flay,  from  whence  the  two  ends  branch  outwards 
to  the  right  and  left,  and  having  either  a  block  or  thimble  attached 
to  their  extremities, 

SPANIEL,  in  zoology,  a  fpecies  of  dog  ufed  in  fowling. 

There  are  two  forts  of  Jpaniels,  the  firil  of  thefe  finds  game  on 
land,  and  the  other  on  the  water,  hmd-fpaniels  do  it  either  by 
iwiftnefs  of  foot,  by  fpringing  the  bird,  or  by  difcovering  to  the 
fowler,  by  feme  fecret  fign,  the  place  where  the  game  lights ;  they 
ferve  the  hawk  and  the  net,  or  train. 

The  water-fpaniel,  partly  by  natural  inclination,  and  partlyby  be¬ 
ing  well  trained,  has  recourfe  to  the  water  for  his  game,  and  by  this 
means  moft  of  the  water-fowl  are  taken.  The  fize  of  this  fpaniel  is 
fomewhat  larger  than  the  other,  but  he  is  generally  remarkable  for 
long  rough  curling  hair,  which  mult  be  clipped  at  proper  times,  to 
render  him  lighter  for  fwi naming. 

The  fpaniel  is  of  great  ufe,  but  iubjeflto  many  difiempers  ;  among 
♦hefe  the  mange  is  3  very  frequent  one,  and  is  the  moft  pernicious  of 
all  others  to  his  quiet  and  his  beautv,  and  is  very  apt,  when  one  dog 
has  it,  to  fpread  to  others  that  come  in  it’s  way.  The  belt  cure  is  a 
decodtion  of  a  large  quantity  of  brimltone,  with  fome  common  fait 
and  wood-afhes,  in  water  and  urine,  of  each  equal  quantities  ;  this 
is  to  be  ufed  thieeor  four  times  a  day,  walking  the  creature  well  with 
it  before  the  fire,  or  in  the  warm  fun.  If  this  be  not  Itrong  enough, 
the  fame  ingredients,  with  the  addition  of  a  confidcrable  quantity  of 
wood-foot,  are  to  be  boiled  in  ftrong  vinegar,  and  the  liquor  ufed  in 
the  fame  manner  ;  but  this  mull  never  be  ufed  in  cold  weather,  as  it 
would  then  endanger  the  creature’s  life. 

When  this  difeafe  is  not  in  a  violent  degree,  it  may  be  cured  by 
the  herb  agrimony  internally  taken.  The  method  is,  to  pound  the 
roots,  leaves,  and  feeds  of  this  plant  in  a  mortar,  and  mix  them  with 
a  large  quantity  of  wheaten-bran ;  they  are  then  to  be  made  into 
dough  in  the  common  way,  and  baked  in  an  oven ;  the  dog  is  to  have 
no  other  bread  but  this  for  fome  time,  but  he  is  to  eat  of  chisas  often 
and  as  much  as  he  will:  this,  without  farther  care,  has  cured  many. 

Another  very  troublefome  diforder  in  this  creature,  is  what  is  cal¬ 
led  the  formica :  this  infefts  only  the  ears,  and  is  caufed  by  flies,  and 
by  the  dog’s fera t chi ng  for  them.  The  bell  medicine  for  the  cure  of 
thefe  is  this:  take  a  quantity  of  pure  and  clean  gum  tragacanth,  in- 
fufe  it  in  white-wine  vinegar;  let  as  much  vinegar  be  ufed  as  will 
ferve  to  (often  it,  and  when  it  has  lain  a  week  in  it,  let  it  be  taken 
out  and  ground  on  a  marble,  as  the  painters  grind  their  colours,  ad¬ 
ding  to  it  roch  alum  and  galls,  reduced  to  powder,  of  each  two 
ounces;  all  this  is  to  be  well  mixed  together,  and  the  matter,  if  it 
grows  too  ftiff  in  the  grinding,  is  to  be  moiftened  with  fome  of  the 
vinegar  in  which  the  gum  foaked  :  when  ail  i's  thoroughly  mixed, 
and  ground  fine,  it  is  to  be  put  in  a  gallypot,  and  a  fmall  quantity 
of  it  applied  to  the  creature’s  ear  every  night  till  the  complaint  is 
removed. 

The  fwelling  of  the  throat  is  another  difeafe  very  common  to  fipa- 
nlels,  but  the  cure  of  this  is  eafy;  there  needs  only  to  bathe  it  well 
with  oil  of  camomile,  and  afterwards  walh  it  with  a  mixture  of  vi¬ 
negar  and  fait ;  this  done  night  and  morning  will,  in  a  lew  days, 
w holly  remove  the  complaint.  Spaniels  will  lometimes,  when  they 
have  much  reft  and  good  food,  lofe  their  fenfe  of  fmelling,  but  this  is 
recovered  by  a  brilk  purge  and  repeated  airings ;  a  very  common  dofe, 
on  this  occafion,  is  a  drachm  of  jalap,  and  two  drams  of  fal  gem, 
mixed  up  into  a  bolus  with  oxymel  of  Iquills:  this  is  to  be  rubbed 
over  with  fome  butter,  and  will  be  got  down  in  that  manner  pretty 
eafily,  and  will  work  brilkly. 

SPANSHACK.LE,  aboard  a  fhip,  a  large  clafp  of  iron,  which 
goes  round  the  end  of  the  davit  upon  the  fore-caftle. 

SPAR ,fpaium,  in  natural  hiftory,  a  fhining  ftoney  fubftance  de¬ 
fined  by  Dr.  Hill  to  be  fofills  not  inflammable,  nor  foluble  in  water: 
when  pure,  pellucid,  and  colourlefs,  and  emulating  the  appearance  of 
cryftal,  but  wanting  it’s  diftinguilhing  characters;  compofedof  plane 
and  equable  plates,  not  flexile  nor  elaltic  ;  not  giving  fire  with  fteel ; 
readily  calcining  in  a  fmallfire,  and  fermenting  violently  with  acids, 
and  wholly  foluble  in  them.  See  Crystals  and  Stones. 

If  cryftal  be  fubjeCt  to  a  variety  of  appearances,  fo  astoconftitute 
different  orders  and  genera., /par  is  much  morefo,  there  being  no  lefs 
than  ten  orders  of  it. 

1.  The  pellucid  cryltalliform  and  perfedt /pars,  compofed  of  a  co¬ 
lumn  terminated  at  each  end  by  a  pyramid.  2.  Thofe  compofed  of 
two  pyramids  joined  bafe  to  bale,  without  anyintermediate  column. 
3.  The  cryltalliform  columnar  J pars ,  adhering  by  one  end  to  fome 
folid  body,  and  terminated  at  the  other  by  a  pyramid.  4.  The  pyra¬ 
midal  cryitalliform.//>fl«  without  columns.  ,5.  Th e/pars  of  a  paral- 
lelopiped  form.  6.  The  /pars  externally  of  no  regular  form,  but 
breaking  into  rhomboidal  mafles.  7.  The  crultaceous^rx.  Thefe 
are  of  a  cryflallino-terrene  llrudture,  or  debafed  from  their  natural 
pellucidity  by  an  admixrure  of  earth, and  formed  into  plates  or  crufts 
of  a  ltiiated  figure  within.  8.  The  crultaceous  terrene  /pars  ;  bo¬ 
dies  fo  highly  debafed  with  earth,  as  to  appear  merely  earthy,  of  an 
irregular  ltrudturc,  and  not  ftriated  within.  Thefe  often  encruft  fif- 
lures  of  Itone,  and  fometimes  vegetable  and  other  extraneous  bodies 
in  fprings.  9.  Th  e/pars  formed  into  oblong  cylindric  bodies,  known 
by  the  name  of  JtaluSlilee;  or  (tony  icicles.  10.  Thofe  formed  into 
fmall  round  figures,  compofed  of  various  crufts  inclofing  one  an¬ 
other,  and  generally  known  by  the  name Jlalagmilcc  ;  and  adding  to 
thefe  th  e/pars,  influenced  in  their  figures  by  metalline  particles,  we 
have  the  whole  leries  of  thefe  bodies.  Thefe  are,  1.  The  cubic, 
owing  their  figure  to  lead.  2.  The  pyramidal,  with  four  planes,  ow¬ 
ing  their  figure  to  tin.  3.  The  rhomboidal,  confiding  of  fix  planes, 
owing  their  figure  to  iron.  For  medicinal  ufe,the.pureft  and  moft 
pellucid  /pars  lhould  be  chofen  :  thefe  perfectly  diflolvc  in  acids,  and 
are  recommended  bv  fome  in  nephritic  cafes, 
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SPARADRAP,  in  pharmacy,  &c.  a  fort  of  ccre-cloth;  called  alfd 
tela  Gualteri,  the  form  of  which  is  directed  as  follows;  take  of  the 
diapalma  plaiftcr,  and  diachylon  with  the  gums,  each  one  pound  ; 
cerufs,  half  a  pound  ;  root  of  oriis  finely  powdered,  an  ounce  and  a 
hall.  Mix  thefe  together,  and  vvhillt  they  Are  in  fufion,  dip  in  them 
foft  worn-out  linen  rags,  fo  that  they  may  be  covered  with  the 
plaifter  on  each  fide  ;  then  take  them  out,  fpread  them,  and  let  them 
dry  ;  and  fmooth  the  furfaces  with  a  knife  or  fpatula.  The  princi¬ 
pal  ufe  of  thefe  is  for  iffues. 

SPARRING,  among  cork-fighters,  is  the  fighting  a  cock  with 
another  to  breathe  him.  In  /pairing,  they  put  hotts  on  their  fpurs, 
that  they  may  not  hurt  one  another.  To  /par  the  cock,  imports  in 
general,  to  breathe  him,  in  order  to  embpiden  him  to  fight.  See 
the  article  Hotts. 

SPARROW,  pa/Jer,  in  ornithology,  a  fpeciesof  the  fringilla. 

Thecommonyj>armt/  is  the  brown  fringilla,  with  a  black  throat 
and  brown  temples.  It  is  larger  than  the  linnet,  and  the  male  is  an 
ereCI  and  handfome  bird  ;  the  head  is  large,  the  eyes  fmall,  and  the 
beak  fliort ;  the  wings  are  (hurt,  and  the  tail  ftiort  and  forked. 

1  he  real Jparrow, or  the  fringilla  with  a  black  head,  brown  at  the 
fides,  and  with  a  white  ring  round  the  neck,  and  a  mottled  black 
and  white  breaft,  is  a  very  beautiful  and  lingular  bird,  of  the  fize  of 
the  common  linnet  ;  tlae  head  is  fmall  and  depreffed,  the  beak  ftiort 
and  black,  and  the  eyes  hazel  ;  and  in  moft  other  particulars  it  cor- 
refponds  with  the  common /parrow.  See  Plate  34,  fig.  42. 

Sparrow -hawk.  See  the  article  Hawk. 

SPASM,^)fl//?w,  or /pa/mus,  in  medicine,  a  convulfion. 

A/pnJin,  according  to  Hoffman,  may  be  univerfal  or  particular, 
falutaryor  morbofe.  An  univerfal  Jpa/m  happens  if  the  whole  vaf- 
cular  genus,  chiefly  the  heart  and  arteries,  as  alfo  the  fibres  of  the 
fyftem,  are  affe&ed,  and  there  is  a  preternatural  conftriftion  thereirf, 
whereby  the  fyltole  and  diaftole  are  increafed,  and  the  progrefs  of  the 
blood  accelerated  ;  this  conftitutes  a  fever,  whereof  a  frequent  pulfe 
is  the  moft  certain  fign.  The  other  kind  of fpa/ms  is  particular,  and 
afteds  only  one  part  of  the  body,  which  it  conftringes,  and  intercepts 
the  free  progrefs  of  the  biood,  rendering  it  unequal,  and  fending  it 
in  greater  plenty  to  the  other  parts  of  the  body.  But  particularly 
this  fpaftic  affedion  feizes  the  nerves  and  membranous  parts,  fuch 
as  the  ftomach,and  the  whole  volume  of  the  inteftines;  whencepro- 
ceed  the  hyfteric  and  hypochondriac  paflions.  A  /pa/m  is  like  wife 
prefentin  haemorrhages,  congellions  of  the  blood,  and  unequal  flux 
of  the  fluid  in  all  anxieties  and  fupprefled  excretions. 

If  a  violent /paftn  happens  to  affedtthe  dura  mater,  an  epilepfy  cr 
univerfal  convuliion  follows  ;  and  convulfive  motions  of  the  mem¬ 
branes  and  nerves  have  their  origin  from  the  medulla  fpinalis.  A 
/pa/m  is  falutary  when  it  deftroys  the  caufe  of  the  difeafe,  by  taking 
away  the  ttagnation  of  the  humours,  correding  acid  caultics,  and 
promoting  the  excretion  of  the  morbid  matter  ;  but  it  is  very  perni¬ 
cious  when  it  conftringes  the  fkin  and  all  the  excretory  veffels,  de¬ 
taining  the  morbous  matter  therein,  and  forcing  it  upon  the  vital  parts. 

In  a  Jpa/m  of  the  lower  jaw,  when  the  patient  can  neither  open 
his  mouth  nor  eat  ;  as  when  perfons  are  wounded,  and  fomething 
foreign  is  lodged  therein,  or  when  the  nerves  are  hurt,  or  when  fharp 
things,  fuch  as  vitriol,  are  applied  to  flop  the  blood  ;  the  cure  mult 
be  performed  according  to  the  diverlity  of  the  caufes  as  particularly 
treated  of  in  furgery ;  but  when  this  happens  fpontaneoufly  in  in¬ 
fants,  it  is  obferved  that  they  generally  die,  though  the  belt  nervous 
and  antifpafmodic  medicines  be  ufed. 

In  the  cynic  Jpa/m,  or,  as  it  is  otherwife  called,  the  Sardoniatt 
laughter,  if  it  proceeds  from  poifons,  as  it  generally  does,  efpecially 
hemlock  or  oenanthe,  Heilter  direds  that  they  be  expelled  immedi¬ 
ately  from  the  body  by  a  vomit ;  then  giving  generous  wines,  warm 
with  ginger  or  pepper,  as  was  the  pradice  of  the  ancients.  If  ir 
happens  from  other  caufes,  it  mult  be  treated  with  antifpafmodics 
and  nervous  medicines,  both  inwardly  and  outwardly,  and  chiefly 
with  plaifter  of  betony  and  bayberries  prepared  with  oil  of  amber, 
and  applied  to  the  temples,  and  behind  the  ears. 

SPAT,  the  fpawn  of  oyftcrs,  which  is  call  in  the  month  of  May. 

SPATAGOIDFS,  in  natural  hiftory,  agenusof  the  echini marini, 
the  charaders  of  which  are,  that  it  has  the  aperture  for  the  anus  on 
one  fide  of  the  upper  furface,  and  has  a  large  furrow  on  the  back, 
which  makes  it  of  acordated  form  ;  it  has  no  furrows  on  the  ver-' 

!  tex,  but  only  four  or  five  fmooth  rays,  made  of  a  number  of  flight 
tranfverfe  ftriae.  See  Plate  54,  fig .  15. 

SPATANGI,  a  genus  of  the  echini  marini,  including  all  thofe 
which  are  marked  in  the  Ihape  of  a  heart,  and  have  the  aperture  for 
the  anus  in  one  of  the  fides  of  the  upper  fuperficies.  Thefe  have  all 
a  remarkable  furrow  on  the  back  ;  theirbafe  is  nearly  flat,  and  they 
have  feveral  furrows  on  the  vertex.  By  thefe  charaders  they  are  dif-' 
tinguifhed  from  the  briffi,  with  which  they  have  in  common  the 
marks  of  two  lips  to  their  mouth,  and  want  the  teeth  the  other  kinds 
have.  See  Plate  54,  fig.  12. 

SPATHA,  among  botanifts,exprefles  that  fort  of  cup  which  con-: 
fills  of  a  Ample  membrane  growing  from  the  ftalk. 

SPATULA,  an  inltrument  ufed  by  furgeons  and  apothecaries  ; 
made  flat  at  one  end,  and  round  at  the  other  :  ferving  to  fpread  their 
plaifters  and  unguents.  The  furgeons  have  little  fteel  Jpaiulas ;  and 
the  apothecaries  ha»'e  alfo  large  ones  of  wood,  to  ftir  their  drugs  in 
diluting,  tempering,  or  boiling  them. 

The  Jpatidn  is  tiled  by  furgeons  to  deprefs  the  tongue,  in  order  to 
examine  the  llateo!  the  tonlils,  uvula,  and  fauces,  when  they  are 
affc&ed  with  any  dilorders.  It  is  alio  ufed  to  fufpend  the  tongue, 
when  the  framumisto  be  divided;  for  which  purpofeit  hasafiifure 
at  it’s  extremity,  and  lhould  rather  be  made  of  III  ver  than  of  any 
other  metal.  Th ek/patu/a  are  made  of  different  fliapes. 

SPAYING,  or  Shading,  the  operation  of  caftratmg  the  females 
of  the  feveral  kinds  of  animal?,  to  prevent  conception,  and  promote 
•,  .  theip 
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their  fattening.  It  is  performed  by  cutting  them  in  the  mid-flank, 
on  the  left  fide,  with  a  fharp  knife  or  lancet,  taking  out  the  uterus, 
and  cutting  it  off,  and  fo  ftitching  up  the  wound,  anointing  the  part 
with  tar,  and  keeping  the  animal  warm  for  two  or  three  days.  1  he 
ufnal  way  is,  to  make  the  incifion  aflope,  two  inches  and  a  half  long, 
that  the  fore-finger  may  be  put  in  towards  the  back,  to  feel  for  the 
ovaries,  which  are  two  kernels  as  big  as  acorns  on  both  lides  the  ute¬ 
rus,  one  of  which  is  drawn  to  the  wound,  the  firing  thereof  cut,  and 
thus  both  taken  out. 

SPEAKER  of  the  houfc  of  commons,  a  member  of  the  houfe,  eletted 
by  a  majority  of  the  votes  thereof,  to  atfi  as  chairman,  or  prefident, 
in  putting  queltions,  reading  briefs  or  bills,  keeping  order,  reprimand¬ 
ing  the  relraflory,  adjourning  the  houfe,  &c. 

The  fpeaker  is  not  allowed  to  perfuade,  or  difluade,  in  palling  of 
a  bill;  but  only  to  make  a  Ihort  and  plain  narrative;  nor  to  vote, 
unlefs  the  houfe  be  equally  divided.  The  lord  chancellor,  or  keeper, 
or  any  other  appointed  by  the  king’s  commiffion,  is  ufually  fpeaker  of 
the  houfe  of  lords  ;  and  if  none  be  thus  appointed,  the  houfe  of  lords 
(it  is  faid}  may  eleft.  The  fpeaker  of  the  houfe  of  lords,  if  a  lord  of 
parliament,  may  give  his  opinion,  or  argue  any  quefiion  in  the  houfe. 

SPEAR,  in  the  manege  ;  the  feather  of  a  horfe,  called  the  Jlroke 
tf  the  f  pear ,  is  a  mark  in  the  neck,  or  near  the  lhoulder  of  fome 
Barbs,  and  fome  Turkey  and  Spanilh  horfes,  reprefenting  the  blow 
or  cut  of  a  J pear  in  thofe  places,  with  fome  rcfemblance  of  a  fear. 
This  feather  is  an  infallible  fign  of  a  good  horfe. 

SPECIAL,  fomething  that  is  particular,  or  has  a  particular  defig- 
nation:  chief  in  excellence,  uncommon,  Sec. 

SPECIALTY,  is  ufed  for  a  bond,  bill,  or  other  deed  or  inftru- 
tnent  executed  under  the  hand  and  feal  of  the  parties  thereto. 

SPECIES,  an  idea,  which  relates  to  fome  other  more  general  one; 
or  is  comprifed  under  a  more  univerfal  diviiion  of  a  genus ;  as  in  the 
definition  of  any  thing,  we  obtain  it’s  general  nature  or  genus,  by 
comparing  it  with  other  things  that  are  molt  like  to  itfelf,  and  ob- 
ferving  wherein  it’s  effence  or  nature  agrees  with  them ;  fo  we  obtain 
the  eflential  or  fpecific  difference,  by  conlidering  the  molt  remarkable 
and  primary  attribute,  property,  or  idea,  wherein  this  differs  from 
thofe  other  things  that  are  molt  like  it :  and  this  attribute,  or  fpecific 
difference,  diftinguilhes  each  fpecies  from  one  another,  while  they 
Hand  ranked  under  the  fame  genus. 

Species,  in  logic,  is  one  of  the  five  words  called  by  Porphyry 
univerfalis.  Species,  in  optics,  the  image  painted  on  the  retina,  by 
the  rays  of  light  refle&ed  from  the  feveral  points  of  the  furface  of  an 
eye.  Species,  in  rhetoric,  is  a  particular  thing,  contained  under  a 
more  univerfal  one.  Species,  in  commerce,  are  the  feveral  pieces  of 
gold,  filver,  copper,  Sec.  which  having  palfed  their  full  preparation 
and  coinage,  are  current  in  public.  Species,  in  algebra,  the  charac¬ 
ters  or  fymbols  made  ufe  of  to  reprefent  quantities.  Species,  in  phar¬ 
macy,  denotes  the  ingredients  ot  a  compound  medicine,  as  the  diaf- 
cordium  in  a  dry  form,  or  only  reduced  powder. 

The  fpecies  aromaticae,  according  to  the  Edinburgh  Difpenfatory, 
confift  of  equal  parts  of  canella,  lelfer  cardamom -feeds,  mace,  and 
ginger,  reduced  to  powder:  but  the  college  of  phyficians  in  London 
order  them  to  be  made  of  cinnamon,  two  ounces ;  and  lelfer  cardamom- 
feeds  hulked,  ginger,  and  long  pepper,  of  each  one  ounce,  all  beat  to¬ 
gether  into  a  powder.  Both  thefe  compolitions  are  agreeable,  hot, 
fpicy  medicines;  and  as  fuch  may  be  ufefully  exhibited  in  cold  phleg¬ 
matic  habits  and  decayed  conftitutions,  for  warming  the  ftomach,  pro¬ 
moting  digeftion,  and  flrengthening  the  tone  of  the  vifeera  in  general. 
The  dofe  is  from  ten  grains  to  a  fcruple  and  upwards. 

Change  of  Species,  a  term  made  ufe  of  in  hulbandry  to  exprefs  an 
expedient  the  farmer  often  has  recourfe  to,  in  order  to  procure  good 
crops:  this  is  the  fowing  firft  one  kind  of  plant,  then  another,  and 
then  a  third,  and  fo  on,  upon  the  fame  land:  by  this  means  the  moft 
is  made  of  the  foil;  and  it  is  found,  when  it  will  no  longer  give  a  good 
crop  of  the  firft  corn  planted  on  it,  it  will  ftill  give  a  good  one  of  lome 
other  fpecies ;  and,  finally,  of  peas  after  all.  After  this  laft  change  of 
fpecies,  it  is  found  neceflary,  in  the  common  method  of  hulbandry, 
to  renew,  the  land  wuth  fallowing  and  manure,  in  order  to  it’s  pro¬ 
ducing  any  thing  again. 

SPECIFIC,  in  philofophy,  that  which  is  peculiar  to  any  thing, 
and  diftinguilhes  it  from  all  others. 

Specific,  in  medicine,  a  remedy,  whofe  virtue  and  effect  is  pe¬ 
culiarly  adapted  to  fome  certain  difeafe,  is  adequate  thereto,  and  ex¬ 
erts  it’s  whole  force  immediately  thereon.  Thus,  quinquina,  or  the 
Jefuit  shark,  is  held  a  fpecific  tor  intermitting  levers  or  agues;  mer¬ 
cury  for  the  venereal  difeafe,  &c. 

Specific  gravity,  is  that  by  which  one  body  is  heavier  than  an¬ 
other  of  the  fame  dimenfion,  and  is  always  as  the  quantity  of  matter 
under  that  dimenlion.  Thus  a  cubical  inch  of  iron  is  heavier  than  a 
cubical  inch  ef  wood ;  for  the  particles  which  compofe  the  iron  being 
more  folid,  and  more  clofely  compaded  together ;  or,  which  is  the 
lame,  having  fewer  inteiftices  or  vacuities  between  them,  than  thofe 
ot  the  wood  ;  there  is  adtually  more  matter  contained  under  the  fame 
dinienfions  in  iron  than  wood ;  and,  therefore,  is  faid  to  be  fpecificallv 
heavier  than  wood.  r  3 

Specific  gravity  of  Jiving  men.  From  feveral  experim 
Kobertlon  made,  by  caufing  ten  men  to  plunge  fuccellively  i 
tern  ol  water,  taking  previoully  their  height  and  weight, 

to'whifh  r?hf  0t  t®  vvfler  before  each  man  went  in,  and  the  height 
hich  it  rofe  when  he  immerfed  himfelf  under  it’s  furface  he 

,l,e  w  ajd  ™  ™ 

r  r  ^  bu  k  ot  water,  and  much  more  fo  than  his  equal  bulk 

if  pe-fois,  who  fall  into  wa p« 
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SPECTACLE,  fome  extraordinary  objeft  or  exhibition,  which 
attracts  the  view  and  attention;  a  fhow,  &c. 

SPECTACLES,  in  dioptrics,  a  machine  confiding  of  two  lenfes, 
fet  in  filver,  horn,  Sec.  to  afiilt  the  defeds  of  the  organ  of  light 

The  very  ufeful  invention  of  fpedfacles  is  {kid  to  have  originated 
about  the  year  iqoo.  6 

bPECU LARIS  Wr,  a  genus  of  talcs,  compofed  of  large  plates 
vifibly  feparate,  and  of  exfremc  thinnefs  ;  and  each  fillile  again  fe. 
parated  into  a  number  of  plates  ftill  finer.  There  are  three  fpecies: 
I.  The  white  lhimng  fpecularts,  with  large  and  broad  leaves,  com¬ 
monly  called  lfinglafs  and  mufcovy-glafs :  it’s  lamella;  or  leaves  are 
extremely  thin,  elaltic,  and  tranfparent;  it  makes  not  the  leaft  effer- 
velcence  with  aqua-fortis,  and  is  not  eafily  calcined  in  the  fire  It 
is  imported  in  great  quantities ;  the  miniature-painters  cover  their 
pictures  with  it ;  the  lantern-makers  fometimes  ufe  it  infteadof  horn ; 
and  minute  objects  are  ufually  preserved  between  two  plates  of  ii  for 
examination  by  the  microfcope.  a.  The  bright  brown  fpecularis, 
with  broad  leaves;  a  very  valuable  fpecies,  though  inferior  to  the 
former.  3.  1  he  purple  bright fpeciflaris,  with  broad  leaves;  Which 

than  the  fif  ft  kfnd  *  °f  ^  talCS’  ^  "0t  kfs  beautifulIy  transparent 

SPECULUM,  among  furgeons,  a  probe  or  inftrument  for  dila- 
mg  the  natural  paffages  or  cavities.  The  principal  are, fpeculum  ani, 
Jpeculum  maincis,  fpeeulum  octili,  and  fpeculum  oris. 

SPEECH,  in  grammar,  denotes  an  affemblage  of  feveral  words 
ranged  in  order.  Refer  to  Syftem  of  Grammar. 

b.  Buffer,  one  of  the  laft  and  beft  writers  of  grammar,  only  admits 
of  three  parts  of  fpeech,  viz.  noun,  verb;  and  modifier,  which  laft 
includes  the  adverb,  prepofition,  and  conjundion.  Otheis,  particu¬ 
larly  Englith  grammarians,  refer  all  words  to  four  general  heads  or 
dalles,  viz,  1.  Such  words  as  denote  things  adually  exiftirig,  or  their 
properties,  which  are  called  nouns  or  names,  as  houfe,  tree,  man,  horfe , 
convenient,  large ,  &c.  2.  Such  words  as  exprefs  ad  ion  or  paliion,  as 

l  love,  I  am  loved ;  and  thefe  are  called  verbs  or  affirmations,  q.  Such 
words  as  denote  the  manner  or  way  of  doing  or  fuffering,  as  fwitth. 
/lowly,  &c  which  are  called  adverbs.  4.  Particles,  or  fuch  fmall 
words  as  ferve  to  conned  others  together,  m  forming  a  fentence,  as, 
and,  or,  alfo,  before,  after,  &c. 

SPEEDWELL,  veronica,  in  botany,  a  genus  of  the  diandria  mo- 
nogynui  cMs.  The  common  male  fpcedwell,  or  Paul’s  bttony,  is  in 
great  effeem  among  the  Germans,  in  diforders  of  the  breaff,  both  ca- 
tarrhous  and  ulcerous,  and  for  purifying  the  blood  and  humours.  In- 
fufions  of  the  leaves,  which  are  not  unpalatable,  are  drank  as  tea,  and 

are/prnrdrt0  °P7-ate  fenfibly  by  urinc>  See  Brooklimb. 

a  kind  of  charm,  to  drive  away  a  difeafe,  by  hanging 
a  word  or  fentence  written  on  paper  about  the  neck.  55 

Spell,  in  the  fea-language,  the  period  wherein*  a  failor,  or  gang 
of  failore,  is  employed  in  a  particular  exercife,  from  which  they  are 
relieved  as  foon  as  the  limited  time  expires. 

tK^LLING‘  }n  £r,a™raar»  ,hat  Pait  <>f  orthography  which  teaches 
Orthography  f  ref°  vmg  WOids  lnto  their  Syllables.  See  the  art  1  do 

AU  words  are  either  Ample  or  compound,  as  ufe,  d/fie;  done,  un¬ 
done  ,  and  the  rules  for  dividing  each,  muff  be  fuch  as  are  derived 
from  the  analogy  of  language  in  general,  or  from  the  effabliftied 
cuftom  of  fpeAuig;  which,  for  the  Englifh  language,  are  reduced  to 
the  following  rules:  1.  A  confonant  between  two  vowels  muff  be 
joined  wnh  the  latter  m  fpeUing,  a.  na-turc,  ve-ri-ly,  ge-ne-rous:  ex¬ 
cept,  however,  the  letter  x,  which  is  joined  to  the  firft,  as  in  flax  en. 
ox-cn.  Sec.  and  compound  words,  as  in  up-on,  un-ufied,  Sec.  2.  A 
double  confonant  muff  be  divided,  as  in  let -ter,  nian-ner,  Sec.  q. 
Thofe  confonants  which  can  begin  a  word,  muff  not  be  parted  in 
Jpe  mg,  as  in  de  fraud,  re-prove,  dt-fhnSr:  however,  this  rule  is  found 
fometimes  to  fail ;  for  though  gn  begins  a  word,  as  gnaw,  gnat  Sec 

4'  Jhof.c,0n  °n,antS  whlch  cannot  begl,‘  a  word  mult  be  divided, 
?  M\  m  mul,l-‘ude'  mP  ln  tcm  Per,  rd  in  ar-dent ;  but,  in 
finalfyliabies,  there  are  exceptions  as  tl  in  title,  dim  han-dle,  Sec. 

fnnSen,LWO  V°Wnu  CrmC  t08!th.er»  and  are  bo,h  of  «hem  diftindtly 
ffundt.d,  they  muff  be  feparated  in  Jpelling,  as  in  co-e-val,  nm-tu-al, 

,  .  •  6a  ;,hs  grammatical  terminations,  or  endings,  muff  . be  feoa- 
rated  mfpellmg,  as  ed  in  wtng-ed  edjl  in  de-H-vcr-cdJt,  i„g  in  hear -mg, 
ance  m  de-lt-ver-ance,  &c.  7.  Compound  words  muff  be  refoivfd 

^£^pon'“  w°rds’ as  UH"’ 

fea-1anguage,  fignifies  the  fame  as  broken. 

spfrma  mErED'W  evreofan  animal  is  8enera,ed* 

bPERMA-CE  I  I,  in  pharmacy,  a  white  flaky  fubftance,  prepared 
from  the  oil  ot  a  fpec.es  of  whale,  called  by  ichti.yologift  catod^, 
by  reafon  it  has  teeth  only  in  the  under  jaw  6  “muon. 

The  ignorance  of  Ihe  people  who  firft  ufed  this  medicine,  gave  il  a 
name  which  teemed  <o  exprefs  it’s  being  rhe  femen  of  the  whale,  but 

LM  abdSs""  m°re  “  3  PrCpara'i0"  °f  ,he  «“•  wilh  whicl, 

Sperma-ceti  is  a  fine,  bright,  white,  and  femi-pellucid  fubftance, 
compofed  of  a  fine  furfuraceous  fubftance,  formed  into  oblong  flake? 
veryhght,  foft,  and  unfluous  to  the  touch,  inflammable.  Sublbt 
oil,  but  not  in  watery  menftrua ;  of  fcarce  any  fmell,  when  frefli  and 
fine,  and  of  a  foft,  agreeable,  and  undluous  tafte.  The  largeft,  firm- 

?ftnridnd  if  fl^eS  °.f  ^  l°  bC  Ch0fen’  h  is  llab^  to  become 

rancid  and  yellowifh  in  keeping,  and  the  fmaller  fragments  com  raft 

this  bad  quality  fooner  than  the  larger, 

Sperma-ceti  is  made  in  England  from  whale-oil  of  any  kind,  the 
ings  of  our  oilmen  s  larger  veffels  particularly,  which  are  boiled 
with  a  lixivium  of  German  pot-aff,  or  pearl-afhes,  till  v.f  .te  and 
firm;  and  aferfevera1  other  meltings,  and  a  thorough  reparation  of 
what  falnie,  particles  might  have  got  into  the  matter,  it  is.  when 
cold,  cut  out  with  knives  mto  the  flakes  we  fee  it  in.  The  procefs 
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is  eafy,  but  it  requires  care,  and  a  nice  infpeiEtion  towards  the  end  : 
if  not  enough  foiled,  it  is  apt  to  turn  yellow,  and  foon  grow  rancid. 
Spcrma-ceti  is,  therefore,  oil  of  the  animal  kind,  rendered  very  fweet, 
and  fit  for  internal  ufe.  It’s  virtues  are  emollient  and  pe&oral ;  it  is 
good  in  coughs,  and  other  diforders  of  the  breaft  ;  and  excellent  in 
external  applications, fuch  as  liniments,  and  the  like  :  it  readily  dif- 
folves  in  oil,  or  other  fattv  fubftances,  for  the  latter  purpofes  ;  and, 
for  the  former,  it  blends  with  the  yolk  of  an  egg,  and  after  that 
mixture  with  an  aqueoiis  fluid,  and  makes  a  pleafant  ehrulfion. 

SPERMATIC,  in  anatomy,  fomething  belonging  to  the  fperm, 
or  feed. 

The  fpermatic  veflels,  called  alfo  vafa  praeparantia,  are  certain 
veflels  appointed  for  bringing  the  blood  to  the  tefticles,  See.  to  be 
fecreted  and  prepared  intofeed.andfor  carrying backagain  the  blood 
remaining  after  the  fecretion  is  efFe&ed.  The  fpermatic  veflels  are 
two  arteries  and  as  many  veins.  The  fpermatic  arteries  arife,  by  a 
very  narrow  origin,  from  the  fore  part  of  the  t  unk  of  the  aorta,  be¬ 
low  the  emulgents  (fee  Plate  14.7,  fig.  1.  N°  51.  Plate  80,  fig.  1. 
lilt,  pp)  :  their  ftrutfture  is  very  Angular,  in  that,  contrary  to  the  fa¬ 
bric  of  all  other  arteries,  which  are  largeft  at  their  exit  from  the  trunk, 
thefe  are  fmalleft  at  their  origin,  and  grow  bigger  in  their  progrefs 
towards  the  teltes  ;  by  this  means  the  blood  receives  a  check  at  it’s 
fir  ft  going  off  for  thofe  parts,  which  difpofesit  for  rhefuture  changes, 
&c.  it  is  to  pafs  through.  The  fame  end  is  anfwered  in  quadrupeds, 
by  having  thefe  arteries  curled  and  contorted  in  their  paflage,  like  a 
ferew. 

The  fpermatic  vein  takes  the  fame  courfe  with  the  arteries,  only  a 
little  above  the  tefficles  they  fplit  into  feveral  branches,  which, spi¬ 
ting,  form  a  plexus,  called  the  corpus  pampiniforme,  or  pyramidale. 
The  blood  returned  by  the  fpermatic  veins,  is  delivered  on  the  right 
fide  to  the  cava,  and  on  the  left  into  the  emulgent  vein.  Thefe 
nerves  arife  from  the  plexus  of  the  pelvis,  and  of  the  loins. 

SPERMATOCELE,  in  furgery,  a  kind  of  rupture,  occafioned 
by  a  diftenfion  of  the  feminal  veflels,  whereby  they  are  let  to  fall 
into  the  ferotum. 

SPHACELUS,  necrofis,fideratio,  a  total  corruption  or  mortifica¬ 
tion  of  any  fort,  occafioned  by  an  interception  of  the  blood  and  fpi- 
rits.  See  the  article  Mortification. 

SPHAGNUM,  in  botany,  a  genus  of  the  cryptogamia  clafs  of 
mofles  :  they  produce  heads  or  capfules  only  of  one  kind,  which  dif¬ 
fer  alfo  from  thofe  of  all  the  other  mofles,  in  that  they  have  no  ca- 
lyptra,  or  other  covering  ;  thefe  Hand  on  very  fliort  pedicles,  and  are 
therefore  fo  guarded  bv  the  leaves,  as  not  to  need  any  other  covering. 
The  fphagna  are  divided  into  two  orders,  the  one  comprehending  the 
branched  kinds,  and  the  other  the  unbranched  ones :  thefe  are  dif- 
tinguifhed  by  fome  by  the  terms  cauliferuus  and  acaulous.  See  Plate 
48.  Of  the  firfl  order  there  are  nine  known  fpecies.  Of  the  fphagna 
of  the  fecond  order,  or  thofe  which  have  no  branched  ftalks,  there 
areonlv  four  known  fpecies. 

SPHENOIDES,  or  Os  Cruciforme,  the  feventh  bone  of  the 
cranium  or  fcull. 

SPHENO-»wx/&ry  artery ,  is  the  firfl  branch  of  the  internal  max¬ 
illary  artery ;  itpaflestothey/Aww-maxillary  fiffure.andtotheorbit, 
through  the  foramen  _y/flww-palatinum.  Spheno- palatini,  are  thofe 
mufcles  wnich  rife  (one  on  each  fide)  from  the  os  fphenoides,  and 
are  inferted  into  theglandula  palati,  and  poflerior  part  of  the  uvula. 
Spheno  palatinus ,  is  a  branch  of  the  fifth  pair  of  nerves.  Spheno- 
pharyngeei ,  mufcles  of  the  pharynx,  inferted  partly  in  the  os  fphe¬ 
noides,  diretftly  above  the  internal  ala  of  theapophyfis  pterygoides, 
and  partly  in  the  neighbouring  cartilaginous  portion  of  the  Euflachian 
tube.  Spbeno-pterygo-palutinus,  is  a  mufcle  belonging  to  the  tuba 
Euftachiana,  which  rifes  from  the  os  fphenoides,  and  is  inferted  into 
the  fore-part  of  the  palate. 

Spheno Salpingo -fiaphylhi't,  are  two  diftind!  mufcles  ;  each  of 
which  is  fixed  by  one  extremity,  partly  to  the  fphenoidal  fide  of  the 
bony  portion  of  theEuftachiantube,  partly  tothe  neareft  foft  portion 
of  the  fame  tube.  From  thence  it  runs  toward  the  external  ala  of 
the  apophyfis  pterygoides,  into  which  one  portion  of  this  mufcle  is 
inferted.  The  other  portion  runs  to  the  end  of  the  ala,  and  turns 
round  to  the  forked  extremity  thereof  as  over  a  pulley,  and  is  after¬ 
wards  inferted  in  the  feptum  palati  near  the  uvula. 

Spheno -fiaphylinus,  a  mufcle  of  the  uvula.  It  defeends  from  a 
round  flefhy  origination,  near  the  root  of  a  procefsof  the  os  fphe¬ 
noides  ;  and  is  implanted  into  the  poflerior  part  of  the  uvula,  where 
it  joins  it’s  partner.  It  ferves  to  draw  the  uvula  upwards  and  back¬ 
wards;  and  hinders  themafticated  aliment  from  pafling  into  the  fo¬ 
ramina  rrarium  in  deglutition. 

SPHERE,  in  aftronomy,  that  concave  orb,  or  expanfe,  which  in¬ 
verts  our  globe,  and  in  which  the  heavenly  bodies  appear  to  be 
fixed,  and  at  an  equal  diftance  from  the  eye. 

Sphere,  in  geography,  &c.  Confult  the  Syftem. 

Sphere,  in  geometry.  Refer  to  the  Syftem,  p.  1048. 

Spheres,  polifhed  fpherical  mafles  of  a  mixt  metalline  compo- 
fition,ufed  in  optics.  They  are  made  as  follows:  Take  of  pure  tin, 
three  pounds  ;  copper,  one  pound  ;  melt  thefe  two  metals  together, 
and  when  in  fufion  caft  upon  the  mafs  fix  ounces  of  burnt  tartar,  and 
an  ounce  and  half  of  faltpetre;  and  laftly,  a  quarter  of  an  ounce  of 
alum,  and  two  ounces  of  arfenic ;  let  all  thefe  matters  evaporate  and 
burn  away,  and  then  caft  the  pure  metal  into  the  figure  of  a  fphere, 
and  it  will  be  capableof  ahigh  andelegantpolifh.  See  Steel -glaffes. 

SPHERICAL  aftronomy.  Refer  to  the  Syftem,  p.  248. 

Spherical  geometry,  implies  the  dodtrine  of  the  fphere. 

SPHERICITY,  that  quality  whereby  a  thing  becomes  round. 

SPHERICS.  Confult  the  Syftem  of  Trigonometry. 

SPHEROID,  in  geometry,  a  folid,  approaching  to  the  figure  of 
a  fphere,  and  generated  by  the  intire  revolution  of  a  femi-ellipfis 
about  either  it’s  tranfverfe  or  conjugate  axis.  When  the  figure  is 
generated  by  the  revolution  of  the  temi-ellipfis,  about  it’s  tranfverfe, 
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or  greater  axis,  it  is  called  a  prolate,  or  oblong  Spheroid.  And,  when 
generated  by  the  revolution  of  a  lemi-ellipfis,  about  it’s  conjugate  or 
lefs  diameter,  it  is  called  an  oblate  fpberoid.  Every  Spheroid  is  equal 
to  of  it’s  cireumfcribing  cylinder. 

SPHINCTER,  in  anatomv,  a  term  applied  to  a  kind  of  circular 
i  mufcles,  or  mufcles  in  form  of  rings,  which  ferve  to  clofe  and  draw 
up  feveral  orifices  of  the  body,  and  prevent  the  excretion  of  the  con¬ 
tents  :  thus  the  fphinfter  ani  clofes  the  extremity  of  the  inteftinum 
retftum,  and  keeps  the  excrements  from  coming  away  involuntarily. 
The  Sphincter  labioram  (ttrrounds  the  lips  with  orbicular  fibres,  and, 
w'hen  it  adts, corrugates  them  :  it  keeps  the  other  mufcles  in  order, 
allowing  them  an  equal  balance.  The  Sphincter  vagina  o  .n fills  of 
two  planes  of  circular  fibres  that  come  partly  from  the  perinasum, 
and  partly  from  thefphinffer ani ;  they  furround  the  vagina,  and  are 
loft  in  the  fibres  of  the  crura  cliroridis.  This  Sphinfier  brings  the 
perinasum  clofer  to  the  b  nes.and  thuscaufes  them  to  embrace  the 
peni.s  in  coitu.  T he Sphindler  vejicec  is  a  mufcle  confiding  of  circu¬ 
lar  fibres,  placed  at.  the  exit  of  the  bladdr  r,  to  prevent  the  perpetual 
dripping  of  the  urine  See  Piute  148,  fig  1,  lit.  k  If  keeps  the 
bladder  conftantly  ftiut ;  and  is  only  opened  when,  by  the  contrac¬ 
tion  of  the  abdominal  mufcles,  the  bladder  is  compreffed,  and  the 
urine  forced  our. 

SPHINX,  in  feulpture,  &c.  a  figure  or  reprefentation  of  a  mon- 
fterot  that  name,  famed  among  the  ancients,  now  moftly  ufed  as  an 
ornament  in  gardens,  terraces,  See.  It  is  reprefented  with  the  head 
and  breads  of  a  woman,  the  wings  of  a  bird,  the  claws  of  a  lion,  and 
the  reft  of  the  body  like  a  dog.  It  is  fuppofed  to  have  bien  engen¬ 
dered  by  Typhon,  and  ft  nt  bv  J uno  to  be  revenged  on  the  Thebans. 
It’s  office,  they  fay,  was  to  propofe  dark  enigmatical  queftions  to  all 
paflersby ;  and  if  they  did  not  give  the  explication  thfcreof,  to  devour 
them.  It  made  horrible  ravages,  as  the  (lory  goes,  on  a  mountain 
near  Thebes,  and  could  not  by  any  means  be  deftroyed,  till  after 
GEdipus  had  folved  the  following  riddle  :  “What  animal  is  it  that 
in  the  morning  walks  on  four  legs,  at  noon  on  two,  and  at  night  on 
three  ?”  The  anfwcr  was,  “  Man,  who  in  his  infancy  went  on  all 
four,  i.  e.  on  his  hands  and  his  feet;  in  his  middle  age,  on  two  iegs; 
and  when  he  is  old,  on  three,  that  is,  he  ufed  a  ftafF at  which  ex- 
polition  the  Sphinx  was  fo  grieved,  that  fhe  threw  herfelf  down  the 
rock,  and  brake  her  neck. 

Among  the  Egyptians,  the  Sphinx  was  the  fymbol  of  religion,  by 
reafon  of  the  obfeurity  of  it’s  myfteiies:  and  on  the  fame  account 
the  Romans  placed  a  Sphinx  in  the  porch  of  their  temples. 

SP1CA  Virginis,  a  ftar  of  the  firft  magnitude,  in  the  conffella- 
tion  Virgo.  It’s  place  is  in  the  more  foutherly  hand :  it’s  longitude, 
according  to  Mr.  Flamfteed,  is  190  31'  32'' :  it’s  lat.  2°  l/ 59"  S. 

SPICE,  any  kind  of  aromatic  drug,  that  has  hot  and  pungent 
qualities  ;  fuch  are  pepper,  nutmeg,  ginger,  cinnamon,  cloves,  &c. 
Some  alfo  apply  the  word  to  divers  other  medicinal  drugs  brought 
from  the  Eaft,  as  fenna,  caflia,  frankincenfe,  &c. 

SPIDER,  in  zoology,  the  name  of  a  well-known  infeeft,  of  which 
we  have  a  great  number  of  fpecies. 

The  Spader  affords  to  the  lagacious  obferver,  as  well  without  as 
with  the  aiTiftance  of  glafles,  a  great  many  extremely  curious  parti¬ 
culars.  As  the  fly,  which  is  the  Spiders  natural  prey,  is  a  n  animal 
extremely  cautious  and  nimble,  and  ufually  comes  from  above,  it 
was  neceflary  the  Spider  fhould  be  furnifhed  with  a  quick  fight,  and 
an  ability  of  looking  upwards,  forwards,  and  fideways,  at  the  fame 
time  ;  and  the  microfcope  fhews,  that  the  number,  ltru£lure,  and 
difpofition  of  it’s  eyes,  are  wonderfully  adapted  to  the  ferving  all 
thefe  purpofes. 

Moll  fpiders  have  eight  eyes  :  two  on  the  top  of  the  head  or  body, 
for  there  is  no  diyilion  between  them,  the  fipider  having  no  neck  ; 
thefe  look  direftly  upwards  :  there  are  two  more  in  front,  placed  a 
little  below  thele,  and  difeovering  all  that  pafles  forwards,  and  on 
each  fide  :  a  couple  more,  one  whereof  points  fideways  forwards, 
and  the  other  fideways  backward  ;  fo  that  it  can  fee  almoft  quite 
round  it.  All  kinds  of  fpiders  have  not,  however,  this  exadl  provi- 
fion  ;  lor  in  fome  we  find  ten,  and  in  others  only  fix,  or  four.  The 
eyes  of  the  Spider  are  not  pearled  ;  and  the  hehi-Jpiders,  or  long  legs, 
have  no  more  than  two  eyes-. 

Whatever  be  the  number  of  the  fpiders  eyes,  they  are  howeverall 
immoveable  and  tranfparent.and  are  fituated  in  a  moftcurious  man¬ 
ner.  The  belt  way  of  viewing  them  with  the  microfcope,  is  to  cut 
off  the  legs  and  tail,  and  leave  only  the  head  for  examination. 

All  Spiers  have  eight  legs,  which  they  employ  in  walking  ;  and 
two  (horter,  called  arms,  which  they  ufe  in  feizing  their  prey.  All 
the  legs  are  thickly  befet  with  hairs;  each  has  fix  joints,  and  ends 
with  two  hooked  claws,  which  are  ferrated  on  their  infide ;  by  means 
of  thefe  teeth,  or  jags  in  their  claws,  they  feize  very  faft  hold  of  any 
thing,  and  behind  thefe  there  is  a  fort  of  fpur,  which  is  perfe&ly 
fmooth.  Befides  thefe,  nature  has  allotted  this  creature,  for  the  feiz¬ 
ing  it’s  prey,  a  pair  of  lharp  crooked  claws,  or  forceps,  in  the  fore¬ 
part  of  the  head,  Thefe  ftand  horizontally,  and,  when  not  exerted 
for  ufe,  are  concealed  in  two  cafes  contrived  for-their  reception,  in 
which  they  fold  like  a  clafp  knife,  and  there  lie  between  two  rows 
of  teeth,  which  are  likewife  employed  to  hold  faft  the  prey. 

Spiders  frequently  caft  their  lkins,  which  may  be  found  in  their 
webs  perfedly  dry  and  tranfparent;  and  from  fuch  (kins  the  forceps, 
or  claws,  for  they  are  always  fhed  with  the  lkins,  may  more  eafily 
be  feparated,  and  examined  with  much  greater  exa&nefs,  than  in 
the  common  fpider  while  living. 

The  fpiders  manner  of  weaving  it’s  web  is  very  wonderful.  The 
creature  has  five  little  teats,  or  nipples,  near  the  extremity  of  the 
tail;  from  thefe  there  proceeds  a  gummy  liquor,  which  adheres  to 
every  thing  it  is  prefled  againftj  and,  being  drawn  out,  hardens  in- 
ftantly  in  the  air,  and  becomes  a  ftiing,  or  thread,  ftrong  enough  to 
bear  five  or  fix  times  the  weight  of  the  fpider  s  body.  This  thread 
is  oompofed  of  feveial  finer  ones,  which  are  drawn  out  feparately, 
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bur  unite  together  at  two  or  three  haiis  breadth  dit'iance  from  the 
creature’s  body.  Thefe  threads  are  finer  or  coarfer,  according  to 
the  bignefs  of  the  fpider  that  fpins  them.  Mr-  Leewenhoeck  has 
computed,  that  a  hundred  of  the  fingle  threads  of  a  full  grown  fpider 
are  not  equal  to  the  diameter  of  the  haie.of  his  heard  ;  and  confe- 
quently,  if  the  threads  and  hair  be  both  round,  ten  thoufand  fuch 
threads  are  not  bigger  than  fuch  a  hair.  He  calculates  farther,  that, 
\a  hen  soungfpidei  s  firft  begin  to  fpm,  lour  hundred  of  them  are  not 
larger  than  one  wltich  is  of  full  growth  :  allowing  which,  four  mil¬ 
lions  of  a  young^/VA’/  ’s  threads  are  not  fo  big  as  the  fingle  hair  of 
a  man’s-  beard. 

The  eggs  of  fome  fpider  s  are  a  very  pleafing  mtcrofcopic  objedt ; 
they  are  round  at  one  end,  and  flattifh  at  the  other,  with  a  depref- 
fion  in  the  center  of  the  flattifh  end,  and  a  yellowifh  circle  round  it. 
The  colour  of  thefe  eggs  is  a  pearly  or  bluifh  white,  and  even  when 
the  young  fpiders  hatch,  they  come  out  in  their  perfedt  form,  and 

run  about  very  nimbly. 

The  female. fpider  depofits  her  eggs,  to  the  number  of  five  or  fix 
hundred,  in  a  bag  compofed  ot  her  own  web,  which  (he  either  car¬ 
ries  under  her  bellv,  or  hides  in  fome  very  fafe  recefs. 

SPIEL,  in  the  glafs-trade,  an  iron  inftrument,  hooked  at  the  end 
and  pointed',  with  which,  the  workmen  take  the  metal  up  out 
ot  the  melting-pots,  for  proofs  orelfays,  to  fee  whether  it  be  fit  for 


work. 

SPlGELIA,  worm-grafs,  in  botany,  a  genus  of  plants  whofe 
flower  is  monopetalous  and  funnel-fhaped  ;  it  is  a  native  of  North 
America,  and  much  eflecmed  there  for  it’s  efficacy  in  deftroying 
worms,  for  which  pm pofc  it  has  been  long  uled  bv  the  inhabitants 
of  Brail! ,  and  a  lib  by  the  negroes,  who  t;^pght  the  inhabitants  of 
the  Britifli  iflands  in  America  the  ufe  of  it.  The  root  is  given  both 
in  powder  and  infufion  ;  but  the  powder  is  efieemed  moll  efficaci¬ 
ous.  It  is  laid  to  act  powerfully  as  a  fedative,  in  abating  the  exa¬ 
cerbations  of  low  remittent  worm-fevers. 

SPIGNEL,  meum,  in  botany,  a  genus  of  umbelliferous  plants, 
the  general  corolla  of  which  is  uniform.  The  partial  one  conlifts 
of  five  inflexo-cordated,  unequal  petals.  There  is  no  pericarpium. 
The  fruit  is  oblong,  llriated,  and  divilible  in  two  parts.  The  feeds 
are  two  ;  oval,  firiated,  convex  on  one  fide,  and  plane  on  the  other. 
This  genus  is  called  athamantha  by  Linnaeus. 

The  root  offpignel\s  ufed  in  medicine.  It  is  about  the  thick- 
nefs  of  the  little  finger,  branched,  and  covered  with  a  bark  of  a  fer¬ 
ruginous  colour  ;  but  is  pale  within,  a  little  gummous,  and  con¬ 
tains  a  whitifh  pith.  It  is  dry  and  carminative,  expelling  wind, 
and  helping  the  cholic  and  gripes:  it  is  alfo  alexipharmic,  and  good 
againft  peftilential  ditlcmpers,  being  an  .ingredient  in  the  theiiaca 
and  mithridate  :  it  is  alio  reckoned  good  againft  the  Hone,  and  for 
ftoppages  ot  the  urine. 

SPIKE,  or  Oil  of  Si’iKE,  a  name  given  to  an  eflential  oil  diftilled 
from  lavender,  and  much  ufed  by  the  varnifh-makers,  and  the  pain¬ 
ters  in  enamel,  and  of  fome  ufc  in  medicine,  being  ufed,  both  ex¬ 
ternally  and  internally,  in  paralytic  and  lethargic  complaints,  rheu¬ 
matic  pains  and  debilities  ot  the  nervous  fyltem.  The  dole  is  from 
one  drop  to  five  or  fix  ;  but  our  artificers,  in  their  varnifhes,  ufe 
more  of  this  oil  than  the  apothecaries  do:  and  wanting  it  at  a  cheap 
rate,  they  have  taught  the  druggifis,  who  ufed  to  import  and  fell  it 
to  them,  fo  many  ways  of  adulterating  it,  that  atprefent  it  is  fcarce 
any  where  to  be  met  with  genuine:  and  lb  coarfe  an  ingredient  as 
common  oil  of  turpentine  is  ufed  as  the  bafis  of  all  the  counterfeits: 
they  alfb  fometimes  adulterate  it  with  fpirit  of  wine. 

SPIKENARD,  nardus,  or  Spica  nardi,  in  the  materia  medica, 
a  kind  of  vegetable  ffioot  growing  even  with  ;he  ground,  and  fome¬ 
times,  in  part,  within  the  ground,  belonging  to  an  Indian  grafly- 
leaved  plant,  of  which  we  have  no  particular  defeription.  The 
nard,  as  it  is  brought  to  us,  is  a  congeries  of  fmall,  tough,  reddiffi, 
brown  fibres,  forming  a  bunch,  or  J  pike,  about  the  fize  of  a  finger. 
Th efpica  nardi  is  dually  reckoned  in  the  number  of  roots.  It  is 
alfo  called  nardus  Indica  ;  becaufe  brought  from  the  Eaft-Indies.  It 
is  kept  in  the  fnops  chiefly  as  an  ingredient  in  the  mithridate  and 
theriaca.  It  is  moderately  warm  and  pungent,  accompanied  with  a 
flavour  not  difagrecable. 

I  here  is  alfo  another  kind,  called  J pica  Celtica ,  a  fpccies  of  va¬ 
lerian.  1  he  root  has  been  recommended  as  a  flomachic,  car¬ 
minative,  and  diuretic  ;  at  prefent  it  isfcarecly  othervvife  made  ufe 
of,  in  this  country,  than  as  an  ingredient  in  mithridate  and  the- 
riacarthough  it  s  lenfible  qualities  promife  fome  conliderable  medi¬ 
cinal  powers. 

SPIKING  up  the  ordnance,  a  fea-phrafe  ufed  for  faflening  a  quoin 
with  Ipikes  to  the  deck,  clofe  to  the  breech  of  the'  carnages  of 
great  guns  ;  that  they  may  keep  clofe  and  firm  to  the  fhip’s  Tides, 
and  not  get  loofe  when  the  Ihip  rolls,  and  by  that  means  endanger 
the  breaking  out  of  a  butt-head  of  a  plank.  ° 

SI  ILLS,  in  a  Ihip,  are  fmall  wooden  pins,  which  are  driven  into 
the  nail -holes,  when  a  fhip’s  fheathing  is  taken  ofF. 

SPILL,  to,  in  lea-language,  is  to  difeharge  the  wind  out  of  the 
cavity  or  belly  of  a  fail,  when  it  i.s  drawn  up  in  the  brails,  in  order 
to  furl  or  reef  it. 


-I  bPINLA  yentoja,  in  furgery  and  medicine,  that  fpccies  ofee 
tionot  the  bones  which  takes  it’s  rife  in  the  internal  parts,  a 
degrees  enlarges  the  bone,  and  rates  it  into  a  tumor  and  v 
t0  ch,1;\ren-  »*  termed  by  Severinus,  and 
P**?rthrKf"s.  Dr.  Schhchting  affirms,  that  thu  Jpin 
sfeaS  V"™ :1.b>'  rfbing,the  tumor  twice  a  day  with 
KPm;P^VCntin?  fal,vatlon  b)r  g^tlc  cathartics. 
d,h  clafs  Th  °r  J>p,N^GE’7>w</M' a  genus  of  the  dioefta  t 
having  no  }  ‘  ,c  Uiale  flowcr  1S  divided  into  five? 

c  ,  '  b  ,  a-  the  calyx  of  the  female  flower  is  divide* 
'  parts,  Iiaying  no  corolla  neither;  the  ftyles  are  four;  th< 
ic  fingle,  loundilh,  and  inclofed  within  the  cup,  which  becorr 
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durated.  This  herb,  eaten  freely,  is  efieemed  laxative,  diuretic, 
and  cooling.  For  the  method  of  propagation,  fee  the  Syftem  of 
Gardening,  p.  984,  &c. 

SPINALIS,  in  anatomy,  the  names  of  feveral  mufcles,  &c.  of 
the  fpine,  but  more  particularly  that  of  a  mtifcle  on  the  fide  of  the 
neck,  arifing  from  the  five  fuperior  procefl'es  of  the  vertebrae  of  the 
thorax,  and  the  inferior  of  the  neck  ;  and  which,  in  it’s  afeent,  be¬ 
coming  more  flefliy,  is  inferted  into  the  inferior  part  of  the  vertebrte 
of  the  neck  laterally.  It  ferves  to  draw  the  neck  backwards. 

Other  mufcles  of  the  back,  neck,&c.  called  by  fome  anatomifls 
Jpinalis,  are,  1 .  Th t  jpinalis  cervicis,  called  by  others  tranfverfalis  : 
2.  Spinales  colli  minores,  are  mufcles  lying  between  the  fix  fpinal 
apophyfes  of  the  neck,  and  between  the  laft  of  the  neck  and  the 
Hill  of  the  back,  called  by  fome  interfpinales.  Other  mufcles  of 
this  name  are,  3.  The  jpinalis  dorfi,  being  called  by  fome  a  part  of 
the  femi-fpinalis ;  and  by  others  a  part  of  the  longiflimus  dorfi. 
4.  The  jpinalis  dorfi  major,  is  a  pretty  long  and  flender  mufcle,  lving 
upon  the  lateral  parts  of  the  extremities  of  the  fpinal  apophyfes  of 
the  back,  called,  by  fome,  feini -jpinalis.  5.  Spinales  dorfi  minores, 
are  mufcles  ot  twb  kinds,  fome  going  laterally  from  the  extremity 
of  one  fpinal  apophyfis  to  another,  being  often  mixed  with  the  fhort 
fafciculi  of  the  jpinalis  major  ;  the  rclt  lie  diredftly  between  the  ex¬ 
tremities  of  two  neighbouring  fpinal  apophyfes  ;  being  feparated 
from  thofe  on  the  other  fide  by  the  fpinal  ligament ;  thole  are  fome¬ 
times  termed  interfpinales.  6.  Spinales,  and  tranfverfales  lumborum, 
are  fome  fafciculi  which  run  up  from  the  fuperior  falfe  fpines  of 
the  os  facrum,  to  the  lower  fpinal  a-pophyfes  of  the  loins. 

The  fpinal  acceflory  nerve  of  Willis,  is  a  fort  of  nimh  pair  of 
nerves  of  the  neck,  arifing  from  the  fpinal  marrow,  about  the  origin 
of  the  third  or  fourth  pair,  and  palling  through  the  great  foramen 
of  the  os  occipitis  up  into  the  cranium  :  it  is  then  joined  to  the  par 
vagum,  and  coming  out  of  the  cranium  again  by  the  fame  aperture, 
it  recedes  from  the  par  vagum,  and  is  bent  back  to  the  mufculus 
fcapulas  cucullaris  or  trapezius. 

SPINDLE,  in  fea-language,  a  fort  of  iron  pin,  tapering  at  the 
upper  end  to  a  point.  It  is  uled  to  flick  into  the  upper  ends  of  the 
top-gallant  malt,  fo  as  to  carry  a  vane,  which,  turning  thereon  ho¬ 
rizontally,  vvill  (hew  the  direction  of  the  wind.  It  is  ufually 
crowned  with  a  globular  or  conical  piece  of  wood,  called  the 
acorn,  w  hich  prevents  the  vane  from  being  blown  off. 

Spindle  alfo  denotes  the  lower  end  or  foot  of  the  capftern,  which 
is  fliod  w  ith  iron,  and  becomes  the  pivot  or  axis,  upon  which  it 
turns  in  the  faucer.  See  Capstan, 

Spind  le,  in  mining,  is  a  piece  of  wood  faflened  into  eirher  flow- 
blade.  See  Stows. 

SPINDLING,  denotes  the  firft  appearance,  or  putting  forth  of 
flowers,  Items,  &c.  on  their  coming  up  in  length. 

SPINE,  Spina  Dorsi,  the  bony  column  reaching  from  the 
head  down  to  the  anus  ;  being  the  feriesor  afl'emblage  of  vertebrae 
which  lullain  the  reft  of  the  body,  contain  the  fpinal  marrow,  and 
to  wdiich  the  ribs  are  connected.  The  ufual  divifion  of  the  fpine  is 
into  the  neck,  the  back,  the  loins,  and  the  os  facrum  and  coccygis. 

Luxations,  fractures ,  and  other  injuries  of  the  Spine.  The  ligns 
common  to  luxations  in  the  fpine  are  chiefly  the  following:  The 
back  itlelf  is  tound  to  be  crooked,  after  fome  external  violence  has 
been  infliifted  upon  it:  the  patient  can  neither  Hand  nor  walk,  and 
his  whole  bodyfeems  to  be  paralytic;  the  parts  which  are  beneath 
the  luxated  vertebras  arc  nearly  wfithoutall  fenfe  and  motion;  the 
excrements  and  urine  cannot  be  difeharged,  or  elfe  they  are  fome¬ 
times  emitted  involuntarily  ;  the  lower  extremities  grow  dead  by 
degrees,  and  at  length  death  itfelf  follows:  but  thefe  lymptoms  vary 
in  proportion  to  the  degree  ot  violence  in  the  luxation.  Where 
there  is  but  one  vertebra  luxated,  the  curvature  is  gibbous,  making 
a  fort  of  angle;  if  the  procelfcs  of  the  vertebrae  are  difplaced  for¬ 
wards,  then  th 0  fpine  will  feem  to  bend  inwards,  and  the  pains  will 
be  more  gentle  when  the  patient  lies  on  his  back:  if  the  vertebra 
is  luxated  on  the  right  fide,  the  body  will  incline  towards  the  left, 
and  vice  verfa.  Luxations  of  the  lpinal  vertebras  are  in  general 
very  diflicult  to  reduce;  but  the  followipg  feems  to  be  the  boll  me¬ 
thod  of  reducing  them,  according  to  Heifter:  when  the  apophyfes 
are  dillocated  on  both  fides,  the  patient  is  to  be  laid  leaning  upon 
his  belly  over  a  calk,  drum,  or  fome  other  gibbous  body,  and  then 
t  wo  alliftants  are  ftrongly  to  prefs  dow’n  both  ends  of  the  fpine  on 
,  each  fide  ;  then  the  furgeon  is  to  prefs  down  the  luxated  vertebrae, 
and  at  the  fame  time  to  pufli  nimbly  the  fuperior  part  of  the  body 
upwards,  by  which  means  the  luxated  vertebra:  are  fometimes  com- 
modioufly  reduced  into  their  right  places  :  but  if  fuccefs  fhould  not 
attend  the  firft  time,  the  method  fhould  be  repeated  two  or  three 
times  more.  When  the  vertebra  comes  out  on  one  lide,  the  pa¬ 
tient  is  then  to  be  placed  as  before,  but  fo  that  when  the  left  apo¬ 
phyfis  is  difplaced,  one  aflillant  may  prefs  the  lower  vertebrae  in¬ 
wards  to  the  right,  and  another  afiiftant  may  deprefs  the  right  hu¬ 
merus,  and  vice  verfa.  For  the  remainder,  it  leems  proper,  after 
the  vertebras  are  reduced,  to  bathe  the  fpine  with  fpirit  of  wine,  or 
to  lay  on  comprefles  dipped  in  fpirit  ot  wine  camphorated,  and  to 
bind  the  parts  up  with  the  napkin  and  fcapulary. 

When  any  of  the  vertebras  are  fraflured  either  by  a  fall,  blow, 
or  any  other  caufe,  without  hurting  the  fpinal  marrow,  it  is  to  be 
fuppofed,  that  the  frafiure  is  confined  to  fome  of  the  oblique  or 
fpinal  procefl'es,  and  therefore  the  patient  will  be  in-  no  great. dan¬ 
ger  ;  but  when  the  body  of  the  vertebrae  is  either  broken  or  fpilr, 
and  the  contiguous  fpinal  marrow  bruifed  or  compre’flcd,  all  the 
parts  of  the  limbs  and  vifeera  beneath  that  vertebra  will  become 
immoveable  and  rigid,  and  death  will  fooneror  later  follow  the  acci¬ 
dent  :  and  if  the  tranfverfe  procefl'es  of  the  vertebrae,  are  broken, 
which  incline  towards  the  cavity  of  the  thorax,  it  is  fcarce  poffible 
that  the  heads  of  the  ribs,  which  are  there  connected,  fhould  efcape 
being  traHured.  Thefe  fraftures  are  to  be  judged  of  from  the  na¬ 
ture 
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ture  of  the  external  violence  which  occafioned  them,  from  the  pains 
feated  about  the  affefted  vertebra,  and  from  the  touch,  eye,  &c. 
When  only  the  proceffes  of  the  vertebrae  are  found  broken,  it  will 
be  much  the  heft  way  to  force  them  into  their  places  with  the  fin¬ 
gers,  placing  narrow  compreffes  dipt  in  warm  fpirits  of  wine  on 
each  fide  of  the  vertebrae,  and  over  them  flips  of  thick  pafteboard, 
to  be  kept  on  by  the  napkin  and  fcapulary. 

When  the  [pine  is  fo  injured  that  the  fpinal  marrow  is  wounded, 
fuch  wounds  as  are  flight  may  be  dreffed  with  Peruvian  balfam,  ef- 
fence  of  myrrh, or  medicines  of  a  like  nature,  mixed  with  a  quantity 
of  honey  of  rofes  fpread  upon  a  pledget,  and  applied  moderately 
warm  ;  by  this  means,  if  the  patient  is  of  a  good  conllitution,  the 
parts  fometimes  heal,  but  large  wounds  here  bring  certain  death. 

SPINET,  or  Spinnet.  Refer  to  Syftem  of  Music. 

SPINN  1NG,  in  commerce,  the  aft  or  art  of  reducing  filk,  flax, 
hemp,  wool,  hair,  or  other  matters,  into  thread.  Spinning  is  either 
performed  on  the  wheel  with  a  dillaff  and  fpind!e,or  with  otherma- 
chines  proper  for  the  feveral  kinds  of  working.  Hemp,  flax,  nettle- 
thread,  and  the  like  vegetable  matters,  are  to  be  wetted  in  J 'pinning  ; 
lilks,  wools,  &c.  are  to  be  fpun  dry,  and  do  not  need  water  ;  but 
there  is  a  way  of [pinning  filk  as  it  comes  off  the  cafes  or  balls,  where 
hot  and  even  boiling  water  is  to  be  ufed. 

SPINOSISM,  the  doftrine  of  Spinofa  ;  or  atheifm  and  pan¬ 
theism,  propofed  after  the  manner  of  Spinofa. 

Benedict  Spinoza,  or  Efpinoza,  was  a  man  well  known  in  Hol¬ 
land.  He  was  born  a  Jew  at  Amfterdam,  but  did  not  make  profef- 
fion  of  any  religion,  either  Jewifh  or  Chriftian.  He  compofed  fe¬ 
veral  books  in  Latin  ;  the  moll  celebrated  whereof  is  his  Traftatus 
Theologico-Politicus,  wherein  he  endeavours  to  overturn  the  foun¬ 
dation  of  all  religion. 

Spinrjifm  is  a  fpecies  of  naturalifm,  or  pantheifm,  or  hylotheifm, 
as  it  is  fometimes  called,  that  is,  of  the  dogma  which  allows  of  no 
other  God  but  nature,  or  the  univerfe  ;  and,  therefore,  makes  mat¬ 
ter  to  be  God. 

The  chief  articles  in  Spinoza’s  fyftem  are  reducible  to  thefe  ; 
That  there  is  but  one  fubftance.in  nature  ;  and  that  this  only  fub- 
flance  is  endued  with  an  infinite  number  of  attributes,  among  which 
are  extenfion  andcogitation.  That  all  the  bodies  in  the  univerfe  are 
modifications  of  thisfubftance  confidered  as  it  is  extended  ;  and  that 
all  the  fouls  of  men  are  modifications  of  the  fame  fubltance,  confi¬ 
dered  as  cogitative.  That  God  is  a  neceffary  and  infinitely  perfed 
being,  and  is  the  caufe  of  all  things  that  exift,  but  is  not  a  different 
being  from  them.  That  there  is  but  one  being  and  one  nature  ;  and 
that  this  nature  produces,  within  itfelf,  by  an  imminent  ad,  all 
thofe  which  we  call  creatures.  And  that  this  being  is  at  the  fame 
time  both  agent  and  patient,  efficient  caufe  and  fubjed  ;  but  that  he 
produces  nothing  but  modifications  ofhimfelf. 

Thus  is  the  Deity  made  the  foie  agent  as  well  as  patient  in  all 
evil,  both  phyfical  and  moral  ;  that  called  malum  poena,  as  well  as 
malum  culpa  doftrine  fraught  with  more  impieties  than  all  the 

heathen  poets  have  publifhed  concerning  their  J upiter,  Venus,  Bac¬ 
chus,  &c.  What  feems  to  have  led  Spinoza  to  frame  this  fyftem, 
was  the  difficulty  of  conceiving  either  that  matter  is  eternal,  and 
different  from  God,  or  that  it  could  be  produced  from  nothing,  or 
that  an  infinite  and  free  Being  could  have  made  a  world  fuch  as  this 
is.  A  matter  that  exifts  neceffarily,  and  which  neverthelefs  is  void 
of  adivitv,  and  fubjed  to  the  power  of  another  principle,  is  an  ob- 
jed  that  ftartles  our  underftanding  ;  as  there  feems  no  agreement 
between  the  three  conditions.  A  matter  created  out  of  nothing  is 
no  lefs  inconceivable,  whatever  efforts  we  make  to  form  an  idea  of 
an  ad  of  the  will  that  can  change  what  before  was  nothing  into  real 
fubflance.  Befides,  it’s  being  contrary  to  that  known  maxim  of 
philofophers.  Ex  nihilo  nihil  fit.  In  fine,  that  an  infinitely  good, 
holy,  free  Being,  who  could  have  made  his  creatures  good  and  hap¬ 
py,  fhould  rather  choofe  to  have  them  wicked,  and  eternally  mifer- 
able,  is  no  lefs  incomprehenlible  ;  and  the  rather,  as  it  feems  difficult 
to  reconcile  the  freedom  of  man  with  the  quality  of  a  being  made 

out  of  nothing-  _  . 

Thefe  appear  to  have  been  the  difficulties  which  led  Spinoza  io 
fearch  for  a  new  fyftem,  wherein  God  fhould  not  be  diftind  from 
matter,  and  wherein  he  fhould  aft  neceffarily,  and  to  the  extent  of 
all  his  power,  not  olrt  of  himfelf,  ad  extra,  but  within  himfelf. 
But  it  is  certain,  that  if  the  new  fyftem  refeues  us  from  fome  diffi¬ 
culties,  it  involves  us  in  others  much  greater. 

SPINSTER,  in  law,  an  addition  ufually  given  to  all  unmarried 
women  from  the  vifeount’s  daughter  downwards  ;  but, according  to 
Sir  Edward  Coke,  generoja  is  a  good  addition  to  a  gentlewoman  ; 
and  that  if  fuch  a  perfon  be  named  fpinjler  in  any  original  writ,  ap¬ 
peal,  or  indictment,  (lie  may  abate  and  quafh  the  fame. 

SPIRAL,  in  geometry,  a  line  of  the  circular  kind,  which,  in 
it’s  progrefs,  recedes  from  it’s  center  ;  as  in  winding  from  the  ver¬ 
tex,  down  to  the  bafe  of  a  cone.  t 

It  is  called  from  it’s  inventor,  Archimedes's  fpi re,  or  helix,  and  is 
thus  deferibed  :  divide  the  periphery  of  a  circle  AP/>  A  {Plate  167, 
yfc.  11D,  into  any  number  of  equal  parts,  by  a  continual  bifeftion 
in  the  points p.  Into  the  fame  number  of  parts  divide  the  radius 
CA,  and  make  CM  equal  to  one  part,  Cm  to  two  parts,  &c.  Then 
will* the  points  M,  m,  m,  &c.  be  points  in  th e  fpiral-,  which,  con- 
nefted,  will  give  th e  fpiral  itfelf. 

This  is  more  particularly  called  th efirjl  fpiral  ;  and  th e  fpace  in¬ 
cluded  between  it’s  center  and  the  point  A,  the  fpiral /pace.  _  j 

The  fir  ft  fpiral  may  be  continued  to  a  fecond  fpiral,  by  deferibing 
another  circle  with  double  the  iadius  of  the  firlt ;  and  the  fecond 
may  be  continued  to  a  third,  by  a  third  circle,  &e.  1 

Hence,  i°,  Ap  is  to  the  periphery,  as  C  m  to  the  radius:  where¬ 
fore,  if  the  periphery  be  called  p,  the  radius  AC  —  t,  Apr=x, 
parity,  then  will  C  m  =  r  —  y :  confcqucntly,  as/ :  r \ \ x :  r  —  y, 

we  fhall  have/>r-—  /y==r*.  '  .  j 

. 

20,  If  C  m=sy,  then  will  rx~py:  which  equation  the  fpiral 
has  in  common  with  the  quadratrix  of  Dinoftrates,  and  that  of 
Tfchirnhaufen  :  and  therefore  rn  xm  =-- p"  ym  will  ferve  for  infinite 
fpirals  and  quadratices.  See  the  article  Quadratrix. 

'Yhefpiral  line  may  be  conceived  to  be  tnus  generated  :  If  a  right 
line,  as  A  B  ( Plate  167,  fig.  116),  having  one  end  fixed  at  B,  be 
equally  moved  round,  fo  as,  with  the  other  end  A,  to  deferibe  the 
periphery  of  a  circle  ;  and,  at  the  fame  time,  a  point  be  conceived 
to  move  forward  equally,  from  B  towards  A,  in  the  right  line  A  B, 
fo  as  that  the  point  deferibes  that  line,  while  the  line  generates  the 
circle;  then  will  the  point,  with  it’s  two  motions,  deferibe  the 
curve  B,  1,  2,  3,  4,  5,  &c.  Which  is  called  a  fpiral  line,  and  the 
plain  fpace  contained  between  the  fpiral  line  and  the  right  line  B  A, 
is  called  the  fpiral  /pace. 

Again,  if  the  point  B  be  conceived  to  move  twice  as  flow  as  the 
line  A  B,  fo  that  it  fhall  get  but  hal  f  way  along  B  A,  when  that  line, 
fhall  have  formed  the  circle  :  and  if  then  you  imagine  a  new  revo¬ 
lution  to  be  made  of  the  line  carrying  the  point,  fo  that  they  fhall 
end  their  motion  at  laft  together,  there  will  be  formed  a  douh\e fpiral 
line,  as  in  the  figure  :  from  the  manner  of  which  may  be  eafily 
drawn  thefe  corollaries. 

1.  That  the  lines  B  12,  B  1 1,  B  10,  &c.  making  equal  angles  with 
the  firft  and  fecond  fpiral  (as  alfo  B  12,  Bio,6  8,&c.)  are  in  arith¬ 
metical  proportion. 

2.  The  lines  B  7,  B  10,  &c.  drawn  any  how  to  the  firft  fpiral,  are 
j  to  one  another  as  the  arches  of  the  circle  intercepted  betwixt  B  A 

and  thofe  lines;  becaufe,  whatever  parts  of  the  circumference  the 
point  A  deferibes,  as  fuppofe  7,  the  point  B  will  alfo  have  run  over 
7  parts  of  the  line  A  B. 

3.  Any  lines  drawn  from  B  to  the  fecond  fpiral,  as  B  18,  B  22, 
&c.  are  to  each  other  as  the  aforefaid  arches,  together  with  the  whole 
periphery  added  on  both  fidcs  :  for  at  the  fame  time  that  the  point 
A  runs  over  12,  or  the  whole  periphery,  or  perhaps  7  parts  more, 
fhall  the  point  B  have  run  over  12,  and  7  parts  of  the  iine  A  B, 
which  is  now  fuppofed  to  be  divided  into  24  equal  parts. 

Thearea  CABDEofthe  fpiral  of  Archimedes  [Plate  167,^. 
117),  is  equal  to  one  third  part  of  the  circle,  delcribed  with  the  ra¬ 
dius  C  E. 

In  like  manner,  the  whole  fpiral  area,  generated  by  the  rav  drawn 
from  the  point  C  to  the  curve,  when  it  makes  two  revolutions,  is  the; 
third  part  of  a  fpace  double  of  the  circle  deferibed  with  the  radius 
2  C  D  ;  and  the  whole  area,  generated  by  the  ray  from  the  begin¬ 
ning  of  the  motion,  till  after  any  number  of  revolutions,  is  equal  to 
the  third  part  of  a  fpace  that  is  the  fame  multiple  of  the  circle  de¬ 
feribed  with  the  greateft  ray,  as  the  number  of  revolutions  is  of  unit. 

Any  portion  of  the  area  of  the  fpiral ,  terminated  by  the  curve 
C  rn  A,  and  the  right  line  (J  A,  is  equal  to  one  third  of  the  feftor 
C  AG,  terminated  by  the  right  lines  C  A,  and  C  G,  the  fituatioa 
of  the  revolving  ray,  when  the  point  that  deferibes  the  curve  feis  out 
from  C.  See  Quadrature  of  the  fpiral  of  Archimedes. 

Spiral  of  Pappus ,  a  fpiral  formed  on  the  furface  of  a  fphere,  by 
a  motion  analagous  to  that  by  which  the  fpiral  of  Archimedes  is  de¬ 
feribed  in  piano.  T.  his fpirul  is  fo  called  from  it’s  inventor  Pappus. 

Thus,  it  C  be  the  center  of  the  fphere  (fig.  118},  ARJBA  a 
great  circle,  P  it’s  pole  ;  and  while  the  quadrant  PJVI  A  revolves 
about  the  pole  P  with  an  uniform  motion,  if  a  point  proceeding 
from  P  move  with  a  given  velucity  along  the  quadrant,  it  will  trace 
upon  the  fpherical  furface  the  fpiral  P  Fa. 

Now  if  we  fuppofe  the  quadrant  PM  A  to  make  a  complete  revo¬ 
lution  in  the  fame  time  that  the  point,  which  traces  the  fpiral  on  the 
furface  of  the  fphere,  deferibes  the  quadrant,  which  is  the  cafe  con¬ 
fidered  by  Pappus  ;  then  the  portion  of  the  fpherical  furface  termi¬ 
nated  by  the  whole  fpiral,  the  circle  ARB  A,  and  the  quadrant 
P  M  A,  will  be  equal  to  the  lquare  of  A  B.  in  any  other  cafe,  the 
area  PMAs  F  Z  P  is  to  the  fquare  of  the  diameter  A  B,  in  the 
fame  proportion  as  the  arch  A  a  is  to  the  whole  circumference 
ARB  A.  And  this  area  is  always  to  the  fpherical  triangle  P  A  a, 
as  the  inferibed  fquare  is  to  the  circle. 

The  portion  of  the  fpherical  furface,  terminated  by  the  quadrant 
PM  A,  the  arches  AR,  F  R,  and  the  fpiral  PZ  F,  admits  of  a 
perfeft  quadrature,  when  the  ratio  of  the  arch  A  a  to  the  whole  cir¬ 
cumference  can  be  affigned. 

Spiral,  proportional,  is  generated  by  fuppofing  the  radius  to  re¬ 
volve  equably,  and  a  point  from  the  circumference  to  move  towards 
the  center  with  a  motion  decreafmg  in  geometric  progreffion.  See 
the  article  Logistic. 

From  the  nature  of  a  decreafing  geometric  progreffion,  it  iseafy 
to  conceive  that  the  radius  C  A  (fig.  1 19J  maybe  continually  divided ; 
and  although  each  fucceffive  divifion  becomes  fhorter  than  the  next 
preceding  one,  yet  there  mult  be  an  indefinite  number  of  divisions 
or  terms  before  the  laft  of  them  becomes  of  no  finite  magnitude. 
Whence  it  follows,  that  this  fpiral  winds  continually  round  the  cen¬ 
ter,  and  does  not  fall  into  it  till  after  an  indefinite  number  of  revo¬ 
lutions:  and  alfo  that  the  number  of  revolutions  decreafes,  or  the 
number  of  equal  parts  into  which  the  circumference  is  divided 
increafes.  '  / 

it  is  alfo  evident,  that  any  proportional  fpiral  cuts  the  intercepted 
radii  at  equal  angles:  for,  if  the  divifions  A  d,  de,  ef,fg,  &c.  of 
the  circumference  be  very  fmall,  the  leveralradii  would  be  fo  clofe  to 
one  another,  that  the  intercepted  parts  AD,  DE,bG, &c.  of  the 
fpiral  might  be  taken  as  right  lines  :  and  the  triangles  C  A  D,  C  DE, 
C  E  F,  would  be  limilar,  having  equal  angles  at  the  point  (J,  and 
the  tides  about  thofe  angles  proportional :  confequentlv,  the  angles 
at  A,  D,  E,  F,  &e.  being  equal,  the  fpiral  mult  neceffarily  cut  the 
radii  at  equal  angles. 

Proportional Jpirals,  are  {\ich  fpiral  lines  as  the  rhumb  lines  on  the 
terreltrial  globe,  which,  becaule  they  make  equal  angles  with  every 
ffieridian,  imill  alfo  make  equal  angles  with  the  meridians  in  trie 
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(Ideographic  proje&ion  of  the  plane  of  the  equator,  and  therefore  will 

be,  as  Dr.  Halley  obferves,  proportional  fpirals  about  the  polar  point. 

-  -  ~  .  .  ‘ j'  ' —  •  ~  lcale  ot 

See 


From  whence  he  demonftrates,  that  the  meridian  line  is  a 
log.  tangents  of  the  half  meridian  complements  of  the  latitudes. 
Rhumb,  Loxodromy,  and  Meridional  Part s. 

Spiral,  in  architecture  and  fculpture,  denotes  a  curve  that  afcends, 
winding  about  a  cone,  or  fpire,  fo  that  all  the  points  thereof  continu¬ 
ally  approach  the  axis.  By  this  it  is  dilhnguifhed  from  the  helix, 
which  winds,  after  the  fame  manner,  around  a  cylinder.  Ignorant 
architects  confound  the  two,  but  the  more  knowing  diitinguifh  them 


Ca'sPIRE,  in  ancient  architecture,  fometimes  denoted  the  bafe  of  a 


column,  fometimes  the  aftragal,  or  tore.  . 

SPIRIT,  [pit  itus,  in  meiaphyfics,  an  incorporeal  being  or  intel¬ 
ligence;  in  which  fenfe,  God  is  faid  to  be  a  Jpirit,  as  are  angels  and 

the  human  foul.  .  .  . 

The  word  /pint  is,  indeed,  ufed  m  general  to  denote  all  thinking 
intelligent  fubflances;  but  it  would  be  the  height  of  folly  to  imagine, 
becaufe  this  name  is  applied  to  the  Creator  as  well  as  to  the  human 
foul,  that  therefore  they  partake  of  one  common  nature,  and  differ 
only  as  different  modifications  of  the  fame  fubftance :  wherefore, 
when  we  call  God  a  fpirit,  we  ought  by  no  means  rafhly  to  pre¬ 
fume,  that  he  is  fo  in  the  fame  fenfe  in  which  the  human  foul  is  a 


fpirit. 


However,  though  we  readily  own  there  nlay  be  various  ranks  of 
fpiritual  beings ;  yet  as  we  have  no  conceptions  of  the  powers  and 
operations  of  intelleftual  natures  diftindt  from  thofe  of  our  own  minds, 
we  are  neceflitated  to  conceive  of  them  in  a  manner  fuited  to  our 
knowlege ;  and  when  we  would  rank  them  into  fpecies,  according  to 
the  degrees  of  fuperiority  they  are  imagined  In  the  fcale  ot  being,  we 
aferibe  to  them  what  we  find  mofl  excellent  in  ourfelves,  as  knowlege, 
thinking,  forefight,  &c.  and  thofe  in  different  meafures,  proportioned 
to  the  ftation  peculiar  to  each  rank.  But  that  this  is  a  very  im- 
perfeft  way  of  diflinguifhing  the  various  orders  of  intelledtual  beings, 
needs  not  many  words  to  make  appear ;  efpecially  if  we  confider, 
that  the  manner  of  communicating  their  thoughts  without  the  in¬ 
tervention  of  bodily  organs,  is  a  thing  to  us  altogether  incompre- 
henfible ;  which  neceffarily  leads  us  to  fuppofe,  that  they  ffeve  ways 
of  perception  and  knowlege,  whereof  our  faculties  cannot  give  us  any 
notice. 

Spirits,  or  Animal  Spirits,  in  phyfiology. 

Our  perceptions  and  adtions  are  fuppofed  to  depend  on  the  facility 
with  which  thefe  fpirits  pafs  from  the  brain  to  the  nerves,  and  back 
from  the  nerves  to  the  brain:  for  it  the  brain,  the  cerebellum,  or  the 
fpinal  marrow  is  hurt,  there  happens  in  all  the  parts  where  the  nerves 
are  diftributed,  which  proceed  from  the  difordered  part,  convulfions 
and  palfies;  and  if  any  nerve  is  tied  or  cut,  the  parts  below  the  liga¬ 
ture  lofe  their  fenfe  and  motion,  while  thofe  above  continue  in  their 
former  ftate. 

Spirit,  in  chemiflry,  a  name  applied  to  feveral  very  different  fub- 
ftances ;  however,  in  general,  it  denotes  any  diftilled  volatile  liquor 
that  is  riot  'inlipid,  as  phlegm,  or  pure  water,  nor  inflammable  as 
oil :  but  under  this  general  idea  are  comprehended  liquors  of  quite 
oppufite  natures,  fome  being  acid,  and  others  alkaline;  which  laft 
are  fuch  enemies  to  the  former,  that  as  foon  as  they  are  put  toge¬ 
ther  they  raife  a  violent  effervefcence,  and  grow  hot ;  and  to  thefe 
may  be  added  a  third  fort,  called  vinous  or  inflammable  fpirits; 
which  though  very  fubtile  and  penetrating,  are  not  manifeftly  either 
acid  or  alkaline. 

Spirit  of  nitre.  Refer  to  Syftem  of  Chemistry,  p.  500. 

SPIRITUAL,  in  general  lomething  belonging  to,  or  partakirig 
of,  the  nature  of  fpirit. 

Thefpiritual  courts,  inlaw,  are  fuch  as  have.jurifdiction  in  ma¬ 
trimonial  caufes,  and  for  probate  of  wills,  and  granting  adminiftra- 
tion  of  goods ;  as  alfo  in  regard  to  tythes,  and  in  cafes  of  defama¬ 
tion,  &c. 

SPIRITUALITIES  of  a  bijhop,  are  the  profits  that  he  receives  as 
a  biffiop,  and  not  as  a  baron  of  parliament ;  fuch  are  the  duties  of  his 
vifitation,  prefentation-money,  what  arifes  from  the  ordination  and  in- 
ftitution  of  priefts,  the  income  of  his  jurifdidtion,  &c. 

SPIRKETTING,  among  fhip-carpenters,  denotes  that  range  of 
planks  which  lies  between  the  water  ways  and  the  lower  edge  of  the 
gun-ports,  within  the  fide  of  a  fhip  of  war. 

SPLANCHNOLOGY,  a  difeourfe  on,  or  explication  of  the 
vneera.  See  Plate  80. 


Sarcology  is  divided  into  three  parts,  viz.  fplanchnology ,  myology, 
and  angeiology :  of  thefe,  fplanchnology  is  that  which  treats  of  the  inter¬ 
nal  parts,  and  particularly  of  the  vifcera. 

SPLEEN,  mxnv,  Hen ,  in  anatomy,  a  foft,  fpongy  vifeus,  of  a 
darkilh  red,  or  rather  lived,  colour,  ordinarily  refembling  the  figure 
of  a  tongue ,  though  fometimes  triangular,  and  fometimes  roundifh, 
being  about  feven  or  eight  fingers- breadth  in  length,  and  four  or  five 
in  breadth.  See  Plate  80,  fig.  1,  ///. 


m. 


The  fpleen  is  ufually  Angle ;  though  fometimes  there  are  two,  and 
fometimes  three  found.  It  is  fituate  in  the  left  hypochondrium,  be¬ 
tween  the  fpurious  ribs  and  the  ftomach,  under  the  edge  of  the  dia¬ 
phragm,  and  above  the  left  kidney  ;  it  is  fomewhat  convex  on  the 
lide  towards  the  former,  and  concave  towards  the  latter.  It  is  con- 
netted  to  the  omentum,  and,  by  means  of  that,  and  the  blood-veffcls. 

See  the  S°ft  ^  *nd  eft  kldney>  and  f°metimes  to  the  diaphragm. 


wife  lift  °flhe  SPLEEN’  In  this  *afe’  the  fPIecn  dwells,  together 
JE  'VS*  K-adiarenr  Ee§,on  ;  and  fometimes  there  is  a  tenfenefs  of 
he  belly:  this  difeafe  is  increafed  by  reft,  and  too  rich  a  diet;  and 

therefore  exercife  and  a  fpare  diet  are  proper,  as  are  acids,  as  vinegar, 

?rJhlt?  and  t“ufterfe  wine  ?  and>  m  general,  all  meats  and  drinks  which 
have  the  virtue  of  promoting  urine,  as  the  feeds  of  trefoil, 
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cummin, 


parlley,  wild  thyme,  hyflbp,  and  favory,  and  the  herbs  cocket,  fpleen- 
wort,  and  crefles.  Spleen,  figuratively,  means  ill  humour. 

Spleen -wort,  rough,  lonchitis,  in  botany,  a  genus  of  the  cryptoga- 
mia Jilicis  clafs.  The  flowers  have  not  been  difeovered,  but  the  feeds 
grow  on  the  back  part  of  the  leaves,  which  refemble  thofe  of  the 
fern  in  fliape,  but  differ  in  that  the  pinnules  are  auriculated  near  their 
bafes.  The  root  is  aperient  and  diuretic. 

SPLENETIC,  a  perfon  aftedted  with  oppilations  and  obftrudt ions 
of  the  fpleen. 

SP^ENII  mufeuli,  qlfo  from  their  ffiape  called  triangulares,  in 
.  anatomy,  are  mufcles  that  arife  from  the  four  Upper  fpines  of  the 
vertebrae  of  the  back,  and  from  the  two  lower  of  the  neck,  and,  af- 
cending  obliquely,  adhere  to  the  upper  tranfverfe  procefles  of  the  ver¬ 
tebrae  of  the  neck,  and  are  inferted  into  the  upper  part  of  the  occiput. 
They  pull  the  head  backwards  to  one  fide.  See  Plate  148,  fig.  2, 
fig.  6.  No.  5,^.7.  No.  6;  andSpLENius. 

SPLENI  i  IS,  in  medicine,  a  fpecies  of  fever,  in  which  the  blood 
is  powerfully  diredted  toward  the  fpleen  by  nature,  in  order  to  break 
.and  diflblve  congeflions  formed  there. 

Splenitis  alfo  denotes  a  tumor  or  inflammation  of  the  fpleen. 

SLPEN1US,  called  alfo  triangularis,  and  mafloidaus  fuperior,  in 
anatomy,  a  flat,  broad,  oblong  tnufcle,  which  rifes  from  the  ligamen- 
tum  colli,  a  little  below  the  firft .  tranfverfe  line  of  the  os  occipitis, 
from  the  lower  vertebra  of  the  neck,  and  five  upper  dorfal  vertebras, 
and  is  inferted  into  the  pofterior  part  and  whole  length  of  the  maftoid 
procefs,  and  into  the  tranfverfe  prccefs  of  the  atlas  and  dentata,  ferv- 
ing  to  bend  the  neck  backwards. 

SPLENT,  in  farriery.  Refer  to  the  Syftem,  p.  88r. 

SPLICING,  in  fea  language,  is  the  untwifting  the  ends  of  two 
cables  or  ropes,  and  working  the  feveral  ftrands  into  one  another  by 
a  fidd,  fo  that  they  become  as  ftrong  as  if  they  were  but  one  rope. 

SPLINTER,  a  fmall  Oliver  of  wood,  or  the  like.  The Jplinters 
of  fradlured  bones  are  to  be  carefully  removed,  otherwife  replaced. 
If  the  fplinters  are  buried  under  the  fkin,  and  cannot  be  got  at  with 
hands,  it  is  proper  firft  to  try  if  they  can  be  reduced  to  their  natural 
fituation ;  and  if  they  cannot,  an  incifion  muft  be  made  through  the 
fkin,  that  they  may  be  taken  out. 

SPLITTING.  To  fplit  a  thin  piece  of  metal,  as  an  old  filver 
groat,  place  the  metal  on  the  heads  of  three  pins  ftuck  up  triangu¬ 
larly,  and  let  a  heap  of  flower  of  brimftone  burr,  out  upon  it;  then 
throwing  it  hard  againfl  the  floor,  the  upper  part  will  feparate  from 
the  lower. 

SPOILS,  whatever  is  taken  from  an  enemy  in  war;  a  prize,  See . 

SPOLIATION,  in  law,  is  an  injury  done  by  one  cleik  or  in¬ 
cumbent  to  another,  in  taking  the  fruits  of  his  benefice  without  any 
right  thereunto,  but  tinder  a  pretended  title.  It  is  remedied  by  a  de¬ 
cree  to  account  for  the  profits  fo  taken.  This  injury,  when  the  jus 
patrona/us,  or  right  of  advowfon,  does  not  come  in  debate,  is  cogni¬ 
zable  in  the  fpiritual  court. 

SPONDEE,  in  the  Greek  and  Latin  profody,  a  foot  of  verfe,  con¬ 
fiding  of  two  long  fyllables;  as  verlunt,  divos,  compos.  The  Jpundee 
is  a  grave  meafure :  all  Greek  and  Latin  hexameters  regularly  end 
with  a  fpondec,  the  laft  fyllable  of  which  is  doubtful. 

There  are  alfo  fpondaic  verfes;  that  is,  verfes  compofed  wholly  of 
fpondees,  or,  at  leaft,  that  end  with  two  fpondees;  as 

Conjlilit,  atque  oculis  Phrygia  agmtna  circumfpexit. 

SPONSORS,  among  chnftians,  are  thofe  perfons,  who,  in  the 
office  of  baptifm,  anfwer,  or  are  fureties  for  the  perfons  baptized. 

SPONTOON,  a  weapon  refembling  a  halberd,  now  ufed  inllead 
of  a  half  p  ke  by  the  officers  on  foot. 

SPOON -bill,  platea,  a  bird  of  the  long  necked  kind,  approaching 
to  the  nature  and  lizeof  the  ftork  and  heron,  and  called  the  fpoon-bilt, 
from  the  remarkable  figure  of  it’s  beak,  which  is  different  Irom  that 
of  all  other  birds;  being  broadeft  at  the  extremity,  and  terminating 
in  a  large  rounded,  flat  procefs,  refembling  a  fhovel ;  or,  it  it  were 
hollow,  a  fpoon.  See  Plate  35,  fig.  55. 

This  bird  breeds  on  high  trees,  feeds  on  fifh  and  water-plants,  and 
canfwim:  it  inhabits  the  continent  of  Europe,  South  America,  and 
the  Philippine  iflands.  v 

SPOTS,  in  aftronomy,  certain  places  in  the  fun’s  or  moon’s  dife, 
obferved  to  be  either  more  bright  or  darker  than  the  reft;  and  accord¬ 
ingly  called  facuta,  or  macula.  Jupiter,  Mars,  and  Venus,  have 
alfo  their  [pots. 

SPOUT,  or  IVater  Spout,  in  natural  hiftory,  an  extraordinary 
meteor,  or  appearance  at  fea,  and  fometimes  at  land,  very  dangerous 
to  (hips,  &c.  called  by  the  Latins  typho  and  fepho,  and  by  the  French 
trompe. 

M.  de  la  Pyme,  from  a  near  obfervation  of  two  or  three  fpouts  in 
Yorkffiire,  gathers  that  the  water-fpout  is  nothing  but  a  gyration  of 
clouds  by  contrary  winds,  meeting  in  a  point  or  center;  and  there, 
where  the  greateft  condenfation  and  gravitation  is,  falling  down  into 
a  pipe  or  great  tube,  fomewhat  like  Archimedes’s  fpiral  ferew ;  and, 
in  it’s  working  and  whirling  motion,  abforbing  and  raifing  the  water, 
in  the  fame  manner  as  the  fpiral  ferew  does ;  and  thus  deftroying 
fhips,  &c. 

SPRAT,  in  ichthyology,  a  fpecies  of  clupea,  with  the  lower  jaw 
longeft,  and  the  belly  very  acute. 

The  fprat  has  been  generally,  but  erroneoufly,  fuppofed  a  herring 
not  grown  to  it’s  full  fize ;  it’s  ufual  length  is  about  four  or  five 
inches;  and  it’s  breadth  fomewhat  more,  in  proportion,  than  that  of 
the  herring ;  there  is  a  fpot  on  each  fide,  near  the  extremity  of  the 
coverings  of  the  gills.  It  is  caught  in  moll  of  our  feas,  and  brought 
in  furprifing  quantities  to  London.  Some  cure  them  like  red  her¬ 
rings;  and,  when  pickled,  they  are  little  inferior  to  anchovies. 

SPRAY,  in  fea-language,  the  fprinkling  of  the  fea,  which  is  dri¬ 
ven  from  the  top  of  a  wave  in  ftormy  weather. 

SPRING,  fans,  in  natural  hiftory,  a  fountain  or  fource  of  water 
ariling  out  of  the  grounds 
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The  origin  of  fprings,  is  a  thing  greatly  controverted  among  natn- 
ralifls  :  the  opinion  of  the  celebrated  Dr.  Edmund  Halley,  on  this 
fiibjeH,  is  as  follows :  It  is  evident  from  experience,  that  there  per¬ 
petually  arifes  a  vapour  from  the  furface  of  the  fea,  rivers,  and  lakes  ; 
this  vapour  is  carried  through  the  atmofphere  in  the  form  of  a  cloud 
or  miff,  by  the  imptilfe  of  winds;  and,  according  as  it  meets  with  a 
colder  air,  or  is  llopped  in  it’s  progrefs  by  mountains,  it  condenfes  ; 
and  falls  down  in  dew,  fnow,  or  rain  ;  the  water,  in  whichfoever  of 
thefe  fhapes  it  defcends,  finds  feveral  chinks  and  crannies,  through 
which  it  itjfinuates  itfelf  into  the  main  body  of  the  hills  or  moun¬ 
tains,  where  it  is  lodged  in  beds  of  done  or  clay,  according  to  the 
nature  of  the  foil  ;  and  by  degrees,  increafing  it’s  llore  and  Itrcngth, 
it  forces  it’s  way  through  the  firil  outlet  it  meets  with,  and  takes  the 
name  of  a  temporal  or  perrennial  fountain,  according  to  the  capacity 
of  the  bafon,  which  fupplies  it’s  current.” 

This  beautiful  hypothecs,  which  has  been  received  with  univerfal 
applanfe  and  fatisfadtion  f>y  the  learned  world,  we  fhali  endeavour 
to  demonllrate,  by  the  two  following  propofitions  :  1.  That  the 

vapours  which  arile  from  the  fea,  are  much  more  than  fufficient  to 
filpply  both  the  furface  of  the  earth  and  the  rivers  with  water. 
2.  That  the  mountains  do,  by  their  particular  fh  uflure  and  forma¬ 
tion,  attradf,  and,  as  -  it  were,  arreft  the  vapours  and  the  rain  that 
fludfuate  about  in  the  atmofphere  :  and,  having  collected  them  in 
their  refervoirs,  difmifs  them  again  through  their  fides,  either  in 
perpetual  or  intermitting  currents. 

It  is  faid  that  in  the  diocefe  of  Paderborn,  in  Welbphalia,  there 
is  a  fpring  which  difappears  twice  in  twenty-four  hours,  and  always 
returns  at  the  end  of  fix  hours  with  a  great  noife,  and  with  fo  much 
force,  as  to  turn  three  mills  not  far  from  it’s  fource.  It  is  called  the 
bolder -bint,  or  boilterous  fpring. 

'IV-  bur ning fpring  near  Grenoble,  in  Dauphine,  is  famous.  St. 
Auguftin  fpeaks  of  it  as  extinguifhmg  lamps  which  are  lighted,  and 
lighting  thofe  which  are  extindt.  But  it  is  now  cold  like  others: 
only  near  it  is  a  fpot  of  ground,  which  fill  emits  a  light  flame ;  over 
which  fome  imagine  it  might  anciently  have  palled. 

At  Bofely,  near  Wenlock,  in  Shropfhire,  there  is  a  famous  boil¬ 
ing  well,  which  was  difcovered  in  June,  1711,  by  an  uncommon 
noife  in  the  night,  fo  great,  that  it  awakened  feveral  people,  who 
being  dcfirous  to  find  what  it  was  owing  to,  at  length  found  a  boggy 
place  under  a  little  hill,  not  far  from  the  Severn  ,  and  perceiving  a 
great  fhaking  of  the  earth,  and  a  little  boiling  up  of  water  through 
the  grabs,  they  took  a  fpade,  and  digging  up  fome  part  of  the  earth, 
the  water  flew  to  a  great  height,  and  was  fet  on  fire  by  a  candle. 
This  water  was  for  fome  time  afterwards  conftantly  found  to  take 
fire,  and  bu  n  like  fpirit  of  wine  ;  and  after  it  was  fet  on  fire,  it 
would  boil  the  water  in  a  veflel  fooner  than  any  artificial  fire,  and 
yet  the  fpring  itfelf  was  as  cold  as  any  whatever. 

Medicinal  Virtues,  Arc.  of  Springs.  Thefe  are  owing  to  the  dif¬ 
ferent  qualities  and  temperament  of  the  flrata  through  which  thefe 
waters  may  be  collected,  or  pafs:  if  thofe  refervoirs  of  water  in  the 
body  of  mountains  be  iituated  where  mineral  ores  abound,  or  the 
du£!s  and  feeding  llreams  run  through  mineral  earths,  it  is  eafy  to 
conceive  that  particles  of  metal  will  mix  with,  and  be  abDrbed  by 
the  water,  which  being  faturated  therewith,  becomes  a  mineral  fpring 
or  well.  If  fait,  fulphur,  lnne-ftone,  Sec.  abounds  in  the  flrata, 
through  which  the  water  palfes,  it  will  then  be  faline,  fulphureons, 
lime-water,  &c.  If  fulphur  andiron  fhould  both  abound  in  the  parts 
of  the  hill,  whence  the  waters  come,  the  waters  will  partake  of 
the  warmth  or  heat  which  is  occafioned  by  the  mixture  of  two  fuch 
fubflances  in  the  earth,  where  they  are  found. 

Spring,  ver,  in  cofmography,  implies  one  of  the  feafons  of  the 
year;  commencing,  in  the  northern  parts  of  the  world,  on  the  day 
the  fun  enters  the  firft  degree  ct  Aries,  which  is  about  the  tvventy- 
firft  of  March,  and  ending  when  the  fun  leaves  Gemini. 

Spring,  flator,  in  mechanics,  denotes  a  thin  piece  of  tempered 
fleel,  or  other  elaflie  fubllance  ;  which,  being  wound  up,  ferves  to 
put  feveral  machines  in  motion  by  it’s  elaflicity,  or  endeavour  to  un¬ 
bend  itfelf :  fuch  is  the  fpring  of  a  clock,  watch,  and  the  like. 

The  fpring  of  a  watch  is  prepared  by  forming  a  very  thin  plate  of 
fleel  into  a  double  ring,  bending  it  round  with  a  wire,  and  putting  it 
into  a  proper  furnace,  in  order  to  give  it  a  fuitable  degree  of  heat. 
When  that  is  acquired,  it  is  taken  out,  and  dropped  into  a  kettle  of 
oil,  or  warm  mutton  fuet,  in  confequence  of  which  procefs  it  pof- 
fefles  a  degree  of  hardnefs,  very  little  interior  to  that  of  glafs.  After 
this  it  is  reduced  or  let  down,  if  the  Heel  be  of  a  proper  kind  for  the 
purpofe,  to  a  fine  violet  or  blue  colour  ;  in  which  Hate  it  becomes 
exceedingly  elaflie,  infomuch  that  to  make  it  Hand  bent,  it  mud  be 
brought  into  a  very  acute  curve  ;  nor  can  it  ealily  be  fo  brought  by 
twilling  horizontally,  to  alter  it’s  form,  without  endangering  it’s 
being  broken  to  pieces.  But  as  it  afterwards  requires  to  be  planilhed 
by  the  hammer,  filed  and  polifhed,  it  is  again  deprived  in  a  con- 
fiderable  degree  of  it’s  elaflicity;  and,  therefore,  when  it  has  re¬ 
ceived  it’s  lafl  polilh,  it  muft  again  be  blued  upon  a  brafs  plate  over 
a  lamp,  by  which  means  it’s  former  elaflicity  is  perfectly  reftored. 

The  fpring  of  a  lock,  gun,  piflol,  or  the  like,  is  a  piece  of  fleel, 
violently  bent;  which,  being  fet  at  liberty,  beats  back  tne  bolt  of 
the  lock,  or  flrikes  down  the  cock.  See  a  defeription  of  the  length, 
breadth ,  and  force  of  a  fpring,  in  the  fyftem  of  Hydraulics,  p.  1371. 

Spring,  in  a  lhip,  is  a  rope  palled  out  of  one  extremity  of  a 
fiiip,  and  attached  to  a  cable  proceeding  from  the  other,  when  file 
lies  at  anchor. 

Spring  is  likewife  a  rope  reaching  diagonally  from  the  ftern  of  a 
fiiip  to  the  head  of  another  which  lies  along-lkle  or  abreafi:  of  her,  at 
a  Ihort  diftance. 

SPRINGES,  a  fort  of  horfehair  noofes,  made  fo  as  to  run  very 
cafy,  and  planted  in  the  places  where  birds  run  in  fome  particular 
path,  to  take  them  as  they  pafs. 
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Birds  that  frequent  the  waters,  nr  love  to  paddle  and  feed  in  wet 
and  plafhy  places,  are  the  moll  eafily  taken  by  thefe  fiares. 

SPRIT,  in  fea  language,  is  a  filial!  boom,  or  pole,  which  croffeS 
the  .sail  of  a  boat  diagonally,  from  the  mafl  to  the  upper  hindmoft 
corner  of  the  fail,  which  it  is  ufed  to  extend  and  elevate:  the  lower 
end  of  the  fprit  refts  in  a  fort  of  wreath  or  collar,  called  the  fioller , 
which  encircles,  the  mafl  in  that  place  :  fails  of  this  kind  are  accord¬ 
ingly  called  fprit- fails. 

SP  ROD,  a  fa lmo n  while  in  it’s  fecond  year’s  growth. 

SPRUCE-iw,  a  kind  of  diet-drink  made  by  infufion  or  coiflion 
of  the  leaves  and  fmall  branches  of  the  black  and  white  fpruce  fir, 
and  reckoned  antifcorbutic.  See  Chowder -beer. 

SPUNGE,  or  Sponge,  fpotigia,  in  natural  hiflory,  a  plant  of  fo 
very  fingular  a  ftru&ure,  that  many  authors  have  fuppofed  it  not 
merely  a  vegetable,  but  of  an  intermediate  nature  between  that  and 
the  animal  kind,  and  have  ranked  it  among  the  number  of  an  imagi¬ 
nary  race  of  beings,  which  they  cal!  zoophytes.  Spunge,  however, 
is  a  genuine  plant ;  nor  is  there  in  the  creation  any  fuch  clafs  of  beings 
as  zoophytes,  or  any  creature  that -is  partly  plant,  partly  animal. 

We  meet  with  fpunges,  in  the  lhops,  often  in  the  whole  plant; 
fomet imes  only  in  pieces  of  larger  ones;  in  either  cafe,  it  is  of  a 
perfectly  irregular  figure,  and  is  only  to  be  diftinguifhed  by  it’s  tex¬ 
ture,  which  is  cavernous ;  like  that  of  a  honey-comb;  it’s  elaflicity, 
which  makes  it,  after  palling  into  a  very  fmall  compafs,  immediately 
expand  to  tt  s’  full  bulk  again,  on  taking  away  the  preffure  ;  and  by 
it’s  property  of  imbibing,  perfedtly,  a  large  quantity  of  water,  and  as 
readily  parting  with  it  again,  on  fqueezing. 

The  greatefl  part  of  the  fptmge  we  ufe,  is  brought  from  Aleppo 
and  Smyrna.  It  grows  in  the  Archipelago,  at  cpnfiderable  depths, 
on  the  rocks  about  fome  of  the  illands  there,  and  multitudes  of  people 
make  a  trade  of  diving  for  it.  It  is  alfo  common  in  the  Mediter¬ 
ranean  and  many  other  feas,  though  in  general*,  browner  or  yellower, 
and  not  fo  fine  as  that  of  the  Archipelago. 

Pyrottchnical  Spunges  are  made  of  the  large  fungous  excrefcences 
growing  on  old  oaks,  afhes,  fir,  &c.  which  being  boiled  in  common 
water,  then  dried  and  well  beaten,  are  put  in  a  ftrong  ley  prepared 
with  fa!t-petre,  and  again  dried  in  an  oven.  Thefe  make  the  black 
match  or  tinder  brought  from  Germany,  ufed  to  receive  and  fuftain 
the  fire  ftruck  from  a  flint  and  fleel,  &c. 

Spunge  is  alfo  ufed,  in  gunnery,  for  a  long  ftaff  or  rammer  with 
a  piece  of  flieep  or  lamb-fkin  wound  about  it’s  end,  to  ferve  for 
fcouring  great  guns,  when  difeharged,  before  they  are  charged  with 
frefh  powder  ;  hence  called  fpunging.  In  fmall  guns  it  is  commonly 
fixed  to  the  other  end  of  the  handle  of  the  rammer  ;  but  has  a  fepa- 
rate  one  in  thofe  of  a  larger  calibre.  See  Plate  103,  fig.  6. 

Spunge  of  a. horfe  fhoe ,  the  part  next  the  heel,  where  the  calkins 
are  made. 

SPUNGING,  in  gunnery,  the  cleaning  a  gun’s  inftde  with  a 
fpunge ,  in  order  to  prevent  any  fparks  of  fire  from  remaining  in  her, 
which  would  endanger  the  life  of  him  who  fhould  load  her  again. 

SPUNK,  a  term  ufed  for  half-rotten  wood,  match  for  guns,  and 
a  fubftance  growing  on  the  fides  of  trees.  See  Agaric. 

SPUN-YARN,  among  failors,  a  fmall  line  or  cord  formed  of  two 
or  three  rope-yarns  twilled  together  by  a  winch  ;  the  yarns,  of  which 
it  is  ufually  made  at  fea,  are  drawn  out  of  the  flrands  of  old  cables 
t  or  other  ropes,  and  are  knotted  together  and  tarred.  It  is  employed 
|  for  feizing  or  faftening  things  together. 

S  'UR,  a  piece  of  metal,  conlifling  of  two  branches  encompafling 
a  horleman’s  heel,  and  a  rowel  in  form  of  a  ftar,  advancing  out  be¬ 
hind  to  prick  the  horfe. 

Spur-wav,  a  road  through  another’s  ground,  through  which  one 
may  ride  by  right  or  cuftom. 

SPURGE,  tithymalus,  a  genus  of  plants,  according  to  Tourne- 
I  fort,  but  comprehended  among  the  euphorbias  by  Linnreus.  The 
common  fpurge,  which  grows  wild  in  gardens,  &c.  is  full  of  a  milky 
juice,  which,  applied  fo  the  fkin,  corrodes  it  into  a  fear,  and  is 
therefore  ufed  by  beggars  to  excite  compailion  :  it  is  feldom  ufed  in 
any  medicinal  forms;  but  the  common  people  ufe  it  to  eat  off  warts, 
which  it  will  do  by  frequent  application,  if  the  cruft  which  hardens 
on  them  be  cut  off  between  whiles. 

Spurge-Laurel,  laureola,  a  fpecies  of  daphne. 

The  laureola  has  been  ufed  externally  as  a  feton,  to  draw  a  copious 
difeharge  from  the  ear  in  inflammations  of  the  eyes ;  and  the  bark 
of  it,  macerated  in  water,  has  of  late  been  much  employed  in  France 
as  a  topical  application  to  the  fkin,  for  the  purpofe  of  excoriating  and 
exciting  a  difeharge. 

SPURIOUS  Diseases,  doubtful  cafes,  fuch  as,  in  fome  fymp- 
toms,  cannot  be  reduced  to  any  one  kind  ;  and  therefore  are  denomi¬ 
nated  from  thofe  with  which  they  agree  in  mofl  particulars :  thus  we 
fay,  a  fpurmis  or  baflard  pleurify,  quinzy,  &c. 

1  SPURREY,  a  genus  of  the  decandria pentagynia  clafs.  Farmers  in 
the  Low  Countries  fow  die  feed  of  fpurrey  after  rye-harvefl,  to  ferve 
the  cows  in  winter,  when  the  other  forts  of  grafs  are  low  or  dead. 
The  cows  that  feed  on  this  plant  are  found  to  yield  better  milk  ;  and 
finer  butter  is  made  from  it,  than  from  that  of  cows  feeding  on  any 
other  palture.  Poultry  alfo  are  very  fond  of  eating  this  plant  ;  and 
fome  farmers  have  an  opinion  that  it  makes  them  lay  more  eggs. 

SPY,  a  perfon  paid  to  watch  the  adl ions,  motions,  &c.  of  ano¬ 
ther,  particularly  as  to  what  palfes  in  an  army.  When  a  fpy  is  dif¬ 
covered  in  a  camp,  he  is  immediately  hanged.  Wicqucfort  fays,  an 
ambaffador  is  an  honourable  fpy,  under  the  protedlion  of  the  law  of 
nations.  Spy,  figuratively,  means  a  bufy  body. 

SQUADRON,  a  body  of  horfe,  whofe  number  of  men  is  not 
fixed,  but  is  ufually  from  80  to  mo  men. 

Squadron  of  Jhips,  a  detachment  of  fhips  employed  on  any  parti¬ 
cular  expedition  ;  alfo  the  third  part  of  a  naval  armament. 

SQUALL,  in  fea  language,  a  Hidden  and  violent  blafl  of  wind, 
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ufuallyoccafioned  by  the  interruption  and  reverberation  of  the  wind 
from  high  mountains.  - 

SQUALUS,  the  Shark-Kind,  a  numerous  genus  of  fifties,  of 
the  chondropterygious  order.  I  he  fpecies  of  this  genus  being  very 
numerous,  are  arranged  under  the  following  fubdivifions.  l.  T hofe 
•which  have  granulated  teeth,  ns  the  faw-filh,  and  the  fmooth  hound 
fifli.  2.  Thofe  which  have  acute  teeth,  and  prickles  on  the  back  ; 
as  the  common  hound-fifh,  the  fhagreen-fifh,  centrine  and  monk- 
fi(h.  3.  Thofe  which  have  acute  teeth,  but  no  fpines  or  prickles 
on  the  back  ;  as  the  zygaena,  or  balance-fifh,  the  fea-fox,  and  the 
tope.  4.  Thofe  which  have  the  roftrum  fhorter  than  ufual ;  as  the 
bounce,  morgag,  and  blue  and  white  fharks. 

SOUARE,  quadratum ,  in  geometry,  a  quadrilateral  figure,  whofe 
angles  are  right,  and  fides  equal. 

Squ  are, "to  find  the  area  of  a  ;  feek  the  length  of  one  fide;  mul¬ 
tiply  this  by  itfelf;  and  the  product  is  the  area  of  th e  fquare.  Thus, 
if  the  length  of  a  fide  be  345,  the  area  will  be  1 19025  :  and  if  the 
fide  of  a  Jquare  be  10,  the  area  will  be  100.  Since,  then,  a  decem- 
peda  contains  10  feet,  a  foot  10  digits,  See.  *  fquare  decempeda  con¬ 
tains  100 fquare  feet,  a  fquare  foot  100  fquare  digits,  See. 

The  properties  of  a  Jquare  are,  that  it’s  angles  are  all  right,  and, 
confequentlv,  it’s  fides  perpendicular;  that  it  is  divided  into  two 
equal  parts  by  a  diagonal ;  that  the  diagonal  of  a  fquare  is  incom- 
menfurable  to  the  fide. 

For  the  ratio  of fquare s :  they  are  to  each  other  in  the  duplicate 
ratio  of  their  fides.  E.  gr.  a  fquare  whofe  fide  is  double  another, 
is  quadruple  of  that  other  fquare. 

Square  number ,  the  product  of  a  number  multiplied  by  itfelf. 
Thus  4,  the  produd  of  2  multiplied  by  2  ;  or  16,  the  pradud  of  4 
multiplied  by  4,  are  fquare  numbers. 

Such  number  is  called  a  fquare  number,  becaufe  it  may  be  ranged 
into  the  form  of  a  jquare ,  by  making  the  root  or  fador,  the  fide  of* 
the  fquare. 

The  difference  of  two  fquare  numbers,  whofe  roots  are  not  unity, 
is  an  uneven  number,  equal  to  double  the  root  of  the  tefs,  increafed 
bv  unity.  Hence,  we  have  an  eafy  method  of  conftru&ing  fquare 
numbers  for  a  number  of  roots  proceeding  in  the  natural  l'eries ;  the 
double  of  the  root  of  the  antecedent,  increafing  by  unity,  being  con¬ 
tinually  to  be  added  to  the  preceding  fquare.  Thus,  if  n  =  1  ; 

2  «  I  =■  3  :  if  *=2;  then  will  2«  -f-  1  =  5:  if«  =  3;  then 
will  a  w  — j—  1  ==  7 :  if«  =  4;  then  will  2  n  -}~  1  =  9,  &c.  Thus, 
by  a  continual  addition  of  the  uneven  numbers,  arile  the  fquare 
numbers. 

Square,  norma,  is  alfo  an  infirument  made  of  wood  or  metal, 
ferying  todeferibe  and  meafure  right  angles ;  fuch  is  LEM,  Plate 
167  ,fg.  120. 

Square,  in  glafs  making,  an  infirument  with  which  the  founder 
ftirs  and  mixes  together  the  metal  wheninfufion  in  the  melting-pots. 

Square,  in  the  manege,  is  ufed  for  working  in  a  fquare ,  that  is, 
riding  along  each  of  the  four  flrait  lines  equally  removed  from  the 
center  or  pillar,  turning  the  hand  at  every  corner,  and  fo  paffing 
from  one  line  to  another. 

Square,  in  fea-language,  refpeds  the  yards  and  their  fails,  im¬ 
plying  that  they  hang  at  right  angles  with  the  mart  or  keel,  or  that 
they  are  of  greater  extent  than  ufual.  The  yards  and  fails  are  faid 
to  be  very  Jquare,  when  they  are  of  extraordinary  length  or  breadth. 

Square -rigged,  an  epithet  applied  to  a  fhip  whofe  yards  are  very 
long;  and Jquare-Jail  is  a  fail  extended  to  a  yard,  which  hangs  pa¬ 
rallel  to  the  horizon. 

SQUARE-rstf/.  Refer  to  the  Syftem  of  Arithmetic,  p.  208. 

SQUARING  the  circle,  is  the  making  a  fquare  whofe  area  fhall 
be  equal  to  the  area  of  a  given  circle. 

T  he  beft  mathematicians  have  found  it  impoflible  to  folve  this 
problem  fo  as  to  be  precifely  exaH ;  but  they  can  eafily  come  fo  near 
it  as  not  to  err  fo  much  in  the  area  as  a  grain  of  fand  would  cover 
in  a  circle,  whofe  diameter  is  equal  to  the  diameter  of  Saturn’s  or¬ 
bit.  See  the  article  Geometry. 

SQU  ATT,  in  mineralogy,  a  peculiar  fort  of  bed  of  ore,  lefs  va¬ 
luable  than  a  load  or  vein,  becaufe  of  it’s  reaching  but  a  little  way. 

SQUILL, /«//«,  a  genus  of  the  hexandria  monogynia  clafs,  the  co¬ 
rolla  of  which  confiftsof  fix  oval  deciduous  and  patent  petals  ;  the 
fruit  is  a  fmooth  capfule,  of  a  fub-oval  figure,  marked  with  three 
furrows,  formed  of  three  valves,  and  containing  three  cells  ;  the 
feeds  are  numerous  and  roundifh. 


.  The  middle  part  of  the  root  of  this  plant  is  only  ufed  in  medi¬ 
cine:  the  apothecaries  cut  the  root  perpendicularly  in  two;  and  fe. 
parating  the  heart  and  the  outer  parts,  they  expofe  the  others  to  dry 
this  root  is  extremely  acrid,  attenuant,  and  diffolvent ;  it  is  apt  t< 
-prove  emetic  in  whatever  form  if  is  given,  but  this  may  be  preventec 
y  a  y?8a  grams  of  cinnamon  to  it;  it  then  becomes  a  power- 
ful  medicine  m  all  obfirudlions  of  the  vifeera:  it  promotes  urine  anc 
the  menfes,  and  cuts  the  tough  phlegm  which  almoftchoaks  in  afth- 
mas  and  many  other  ddbrders  of  the  breaft  ;  the  mod  ufeful  forn 
nfnr  fVh  prefcr.,bed.’  ,s  that  of  the  oxymel,  made  of  a  ftroni 

Smm°ifQ  hC  r°0tr"  Vlne?arf’  ?r  made  into  a  fyrup  with  honey. 
Squills,  wine  of,  is  an  infufion  of  the  roots  of f quills  in  whin 

fiQuor^ref0rtyHdfyS’  fterTwbich  ^  frills  are  taken  out,  and  thl 

5SSS 'hdeu°;Ufe-  11 1  ■“*h  *  6001  again! 

prfhSSfft’  in  idl,h/0,:®>  a  larS'  8enus  Of  animals,  com 
i  i  Propel  fo  called  ;  the  cray-fift 

fo™  and  if  L°b,fter\  1  hV  have  ten  lees.  the  foremoft  pair  cheli 
two  e’ve"  ".d  ,';  ::ri;lnCh:"?;":d  hold‘"6  that  the»Phave  onV 

rr  (r°^‘ “ 

more  frequently  both  are  thus  affeded^  *.  ^  ^  bU 


5 


Squinting  is  a  diforder  very  difficult  to  be  cured,  efpeciaHy  when 
in  adults,  and  caufed  by  fome  defedl  in  the  mufcles,  or  retina  :  but 
in  young  infants,  it  may  probably  be  cured,  fays  St.  Yves,  by  fre¬ 
quently  placing  them  before  a  louking-glafs,  that  their  eves"  may¬ 
be  diredled  towards  the  image  of  their  own  face. 

SQUIRREL.yirwnfj,  a  gf-nus  of  quadrupeds  of  the  order  of  the 
gUres,  the  tore-teeth  of  which  are  prominent ;  it  has  no  canine 
teeth,  and  it’s  legs  are  formed  both  for  climbing  and  leaping. 

The  common  reddiffi-brown  Squirrel,  with  a  white  belly,  is  a 
very  little  animal,  with  an  extremely  long  and  buthy  tail,  ’it  is 
fomething  larger  than  the  weafel,but  ffiorter-bodied.  This  crea¬ 
ture,  when  it  would  crofs  a  water,  is  often  feen  to  get  upon  fome 
light  piece  of  wood,  and  fail  over  by  means  of  her  tail. 

There  are,  befides  thefe,  feveral  other  fpecies  ;  as  1.  The  Arne., 
rican  grey  Jquinel,  with  a  fmaller  tail,  and  twice  as  lar^e  as  the 
common  kind.  2.  The  Ceylon  black fquirrel,  with  a  very  large 
tail,  and  about  the  fize  of  the  common  fquirrel.  3.  The  flying/««/r- 
rel,  with  the  fides  extended,  fo  as  to  be  able  to  leap  from  one  tree  to 
another,  at  a  great  difiance.  4.  The  failing fquirrel,  ihe  colour  of 
whofe  head,  body,  and  tail,  is  a  bright  bay,  inclining  in  fome  parts 
to  orange  ;  it  leaps  from  tree  to  tree  as  if  it  flew,  and  will  catch 
hold  of  boughs  with  it’s  tail.'  5.  The  Barbary  fquirrel,  of  a  black- 
ifh  tawney  colour,  with  variegated  fides. 

ST,  an  indeclinable  term,  chiefly  ufed  to  command  filence.  The 
Romans  had  thefe  two  characters  written  over  the  doors  of  their 
eating-rooms,  as  who  fhould  fay ,  fed  face,  or  filentium  tene. 

STABLE,  a  place  or  houfe  for  horfes,  &c.  furniffied  with  flails 
and  proper  apartments  to  contain  their  food,  &c. 

Nothing  conduces  more  to  the  health  of  a  horfe  than  the  hav¬ 
ing  a  good  and  wholfome  Jlable.  The  fituation  of  a  Jlable  fhould 
always  be  in  a  good  air,  and  on  a  firm,  dry,  and  hard  ground,  that 
in  winter  the  horfe  may  go  out  and  come  in  clean.  It  fhould  always 
be  built  fomewhat  on  an  afeent,  that  the  urine  and  other  foulnefles 
may  be  eafily  conveyed  away  by  means  of  trenches  or  finks  for  that 
purpofe.  As  there  is  no  animal  that  delights  more  in  cleanlincfs 
than  the  horfe,  or  that  more  abominates  badfmells,  care  fhould  be 
taken  that  there  be  no  hen-rooft,  hog-fiie,  or  neceflary-houfe  near 
the  place  where  the  Jlable  is  to  be  built;  for  the  fwallowing  of -fea¬ 
thers,  which  is  very  apt  to  happen,  when  hen-roofts  are  near,  often 
proves  mortal  to  horfes  ;  and  the  fleams  of  a  bog-houfe,  or  hog’s- 
dung/ will  breed  many  difiempers.  5 

STALLHOLDER,  Stadthould  er,  or Jladholder ,  a  governor 
or  lieutenant  of  a  province,  in  the  United  Nctherlands ;  particu¬ 
larly  that  of  Holland  :  where  the  word  is  moft  ufed,  by  reafon  of 
the  fuperior  importance  of  the  government- of  that  province. 

The  fladtholder  of  Holland  is  the  firft  member  of  the  republic: 
he  is  the  chief  of  all  the  courts  of  juftice  ;  and  may  prefide  therein 
when  he  pleafes.  All  fentences,  judgments,  &c.  are  difpatched  in 
his  name.  When  an  office  becomes  vacant  in  any  of  the  courts 
the  flares  propofe  three  perfons  to  the  fladtholder,  who  is  to  chufe  one 
of  them.  He  can  even  pardon  criminals,  which  is  a  fovereign  pre¬ 
rogative  ;  and  he  has  the  choice  of  fcabines,  or  chief  magiftrates, 
in  each  city  ;  to  which  end  the  council  of  the  city  always  prefent 
him  two  perfons,  one  of  whom  he  appoints. 

In  feveral  cities,  he  has  the  fame  right  of  nominating  the  burgo- 
mafters  and  counsellors  ;  as  at  Rotterdam,  Dort,&c.  He  has  alfo 
a  power  to  cafhier  magiftrates,  and  put  others  in  their  room 
when  he  finds  it  neceflary  for  the  public  good,  upon  giving  a  reafon 
for  the  fame. 

By  article  VI.  of  the  union  of  Utrecht,  the  ftates  conflitute  him 
arbiter  of  all  the  differences  that  may  arife  between  the  ftates  of  the 
feveral  provinces,  or  between  the  cities  and  the  members  of  the 
ftates  of  the  pro  »ince.  - 

To  the  dignity  o  $  fladtholder  is  infeparably  annexed  that  of  captain 
and  admiral-general  of  the  province  ;  in  which  quality  he  names 
all  the  officers,  and  difpofes  of  all  military  pofts.  He  takes  care  of 
the  execution  of  the  ordinances  of  the  ftates ;  and  his  authority  gives 
him  a  right  to  receive,  and  to  give  audience  to  amoafladors  from 
foreign  princes,  and  even  to  fend  ambafladors  on  his  own  private 
affairs.  „  ’ 

In  1747,  the Jladtholderfhip  was  extended  to  all  the  feven  united 
provinces,  and  made  hereditary  in  the  male  and  female  reprefenta- 
tives  of  the  family  of  Orange. 

STAFF,  baculus,  an  infirument  ordinarily  ufed  to  reft  on  in  walk¬ 
ing.  It  is  alfo  ufed  as  a  kind  of  natural  weapon,  both  of  offence 
and  defence.  In  France,  ftriking  a  perfon  with  a faff  is  punifhable 
by  imprifonment. 

Staff,  regimental,  confifts  ofthe  adjutant,  quarter-mafter, chap¬ 
lain,  furgeon,  &c.  * 

Staff,  in  mufic,  five  lines,  on  which,  with  the  intermediate 
fpaces,  the  notes  of  any  fongor  piece  of  mufic  are  marked. 

Staff,  in  furgery.  See  Catheter,  and  Plate  130 ,  fig.  28. 
STAG,  in  zoology,  is  a  fpecies  of  deer,  with  long  uprighthorns, 
much  branched,  and  flender  fharp  brow  antlers. 

The  colour  of  the  flag  is  generally  a  reddifh  brown,  with  fome 
black  about  the  face,  and  a  black  lift  down  the  hind  part  ofthe 
neck,  and  between  the  fhoulders.  It  grows  to  a  large  fize,  weigh¬ 
ing  fometimes  three  hundred  and  fourteen  pounds.  The  horns  of 
fome  American  flags  weigh  thirty  pounds,  and  are  above  four  feet 
high.  Th eflag  is  common  to  Europe,  Barbary,  the  north  of  Afia. 
and  North  America. 

Stag  -beetle,  lucanus  cervus,  a  genus  of  the  coleoptera  order  of  in¬ 
fers,  whofe  antenna:  are  elevated,  and  the  maxilla:  are  extended, 
exferted,  and  dentated. 

STAGGARD,  among  fportfmen,  a  male  deer,  four  years  old. 

STAIR-CASE,  in  architecture.  Refer  to  Syftem,  p.  170,  171,. 

S  TAKE,  a  fmall  anvil  ufed  by.fmiths;  fometimes  it  ftands  on  a 
broad  iron  foot,  on  the  work-bench,  to  be  moved  up  and  down  oc- 

cafionally ; 
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Cafionally  ;  and  fometimesit  hath  a  ftrong  iron  fpike  at  the  bottom, 
by  which  it  is  fixed  to  fome  place  on  the  work  bench.  It’s  ufe  is, 
to  fet  (mail  and  cold  work  (trait,  by  hammering  it  on  the  fake,  or 
to  cut  and  punch  upon  with  the  cold  chiffel,  or  cold  punch. 

Stake  of  a  plough,  is  an  upright  piece  of  wood,  palling  at  it’s 
bottom  through  that  link  of  the  tow-chain  which  palTes  through  the 
box  of  the  plough,  and  at  it’s  upper  end  receiving  the  end  of  what 
is  called  the  bridle-chain,  which  ties  it  to  the  crow  ftaff,  or,  if  it  be 
not  long  enough,  a  wyth,  or  cord,  is  ufed  to  tie  it :  it  is  alfo  tied 
to  it  again,  a  little  below  the  pillow  of  the  plough,  by  another  wyth 
or  cord. 

STALE,  the  urine  of  cattle.  See  the  article  Urine. 

Stale  alfo  denotes  a  living  fowl,  put  in  a  place  to  allure  and 
bring  others  where  they  may  be  taken.  See  Decoy.  For  want  of 
thefe,  a  bird,  (hot,  his  entrails  taken  out,  and  dried  in  an  oven,  in 
his  feathers,  with  a  flick  thruft  through  to  keep  it  in  a  convenient 
poflure,  may  ferve  as  well  3s  a  live  one. 

STALKiNG,  a  term  ufed  in  fowling,  and  applied  to  a  kind  of 
fcreen  or  device,  to  hide  the  fowler,  and  amufe  the  game,  while  he 
goes  within  (hot.  Of  fuch  devices  there  are  feveral  kinds,  viz.  the 
falking- hedge,  being  an  artificial  hfdge  two  or  three  yards  long,  and 
about  a  yard  and  a  half  high,  made  with  fmall  wands,  to  be  light 
and  portable,  yet  bu(hed  out,  like  a  real  hedge,  with  flakes  to  fup- 
port  it,  while  the  fowler  takes  his  aim. 

Stalking-/w^,  is  an  old  horfe,  trained  up  for  the  purpofe, 
which  will  gently  walk  up  and  down,  as  you  would  have  him,  in 
water,  &c.  beneath  whofe  fore-(houlder  the  fportfman  (helters  him- 
felfand  gun.  When  thus  got  withm  (hot,  he  takes  aim  from  be¬ 
fore  the  fore-part  of  the  horfe,  which  is  much  better  than  (hoofing 
under  his  belly. 

STALL,  a  crib  in  which  an  ox  Is  fed.  A  bench,  &c.  where  any 
thing  is  expofed  to  fale.  A  fmall  houfe  or  (hed  in  which  certain 
trades  are  carried  on.  The  feat  of  a  dignified  clergyman  in  a  choir. 

STALLAGE,  money  paid  for  keeping  a  flail  in  a  fair  or  mar¬ 
ket. 

STALLION,  ox  ft  one -horfe,  an  ungelt  horfe,  kept  for  covering  of 
mares.  See  Treatife  on  Horsemanship,  p.  1159- 

STAMINA,  in  botany,  thole  fine  threads,  or  capillaments, grow¬ 
ing  up  within  the  flowers  of  tulips,  lilies,  and  moft  other  plants, 
around  the  ftyle  or  piftil.  Thefe  are  the  male  organs  of  generation 
in  flowers :  they  confiftof  two  parts,  a  filament  and  anthera,  though 
fometimes  the  latter  Hands  alone  ;  the  filament  is  a  (lender  body, 
fupporting  a  tumid  one,  which  is  the  anthera,  on  it’s  head  or  top: 
the  anthera  is  the  great  male  organ  of  generation,  is  hollow,  and 
contains  in  it  a  fine  powder,  called  farina  fascundans.  Accordingly 
M.  GeofFroy,  Mr.  Bradley,  and  other  late  writers  on  plants,  as  well 
as  fome  former,  explain  the  generation  of  plants,  in  a  manner  ana- 
lagous  to  that  of  animals;  and  maintain  the  ufe  of  the  Jlamina  to  be 
to  fecrete,  in  their  fine  capillary  canals,  a  juice,  which  being  col- 
le<£fed,  hardened,  and  formed  into  a  farina  or  dull  in  the  tips  or 
apices,  is  thence,  when  the  plant  arrives  at  maturity,  dilcharged  by 
the  burflingof  the  apices,  upon  tne  top  of  the  piftil  ;  whence  is  a 
paffage  for  it  to  defcend  into  the  uterus,  where  being  received,  it 
impregnates  and  fecundities  the  plant.  On  this  principle,  it  may  be 
faid,  that  the  fame  flow'er  contains  both  fexes,  which  contribute 
each  their  parts  to  the  generation :  that  the  ftamina  are  the  male  part ; 
and  the  farina,  which  is  always  found  o(  an  oily,  glutinous  nature, 
the  feminal  liquor;  and  the  piltil  is  the  female  part,  which  condu&s 
the  femen  to  the  ova  or  embryos. 

Stamina,  in  the  animal  body,  are  thofe  fimple,  original  parts, 
which  exifted  firft  in  the  embryo,  or  even  in  the  feed;  and  by  whofe 
diftin&ion,  augmentation,  and  accretion  by  additional  juices,  the 
human  body,  at  it’s  utmoft  bulk,  is  fuppofed  to  be  formed. 

STAMJNEOUS,  in  botany,  a  term  ufed,  by  authors,  for  thofe 
flowers  of  plants  which  have  no  petals,  or  flower-leaves,  but  confilt 
only  of  a  number  of  ftamina  and  piftils  placed  in  a  cup. 

STAMP-fifo//>f,  are  a  tax  impofed  upon  all  parchment  and  paper 
wherein  any  legal  proceedings,  or  private  inftruments  of  almoit  any 
nature  whatfoever,  are  written;  and  alfo  upon  licences  for  retailing 
wines  of  all  denominations  ;  upon  all  almanacks,  newfpapers,  nd- 
vertifements,  cards,  dice,  and  pamphlets  containing  lefs  than  fix 
fhects  of  paper.  Thefe  impofts  are  very  various,  according  to  the 
nature  of  the  thing  damped,  rifing  gradually  from  a  penny  to  io /. 

Stamp  -office,  is  under  the  direction  of  five  commiffioners,  with 
an  annual  falary  of  500/.  each,  who  are  impowered  to  fubftitute 
inferior  officers  for  the  management  of  the_/?«w/-duties.  1  o  this 
office  belong  a  receiver-general,  with  an  annual  falary  of  bool,  a 
comptroller  at  400 1.  per  annum,  and  a  number  of  clerks,  &c.  &c. 

STAMPS,  in  metallurgy,  a  fort  of  large  peftles  lilted  up  by  wa¬ 
ter-wheels,  and  ferving  to  beat  to  powder  the  ores,  and  refufe  of 
ores  of  metals.  This  engine  is  called  the  ftamping-mill ,  and  fome¬ 
times  the  knocki  tig-mill. 

STANCHIONS,  in  a  (hip,  thofe  pillars,  which,  being  fet  up 
pillar- wife,  fupport  and  ftrengthen  the  wafte  trees  ;  but  are  chiefly 
intended  to  fupport  the  weight  of  the  artillery. 

Stanchions  of  the  nettings,  are  either  (lender  bars  of  iron,  whofe 
lower  ends  are  fixed  in  iron  fockets  at  proper  diftances ;  or  fquare 
wooden  pillars  let  into  the  upper  part  of  the  (hip’s  fide. 

STAND,  in  commerce,  a  weight  from  2oof  to  300  of  pitch. 

STANDARD,  in  war,  a  fort  of  banner  of  flags  borne  as  a  fig- 
nal  for  the  joining  together  the  feveral  troops  belonging  to  the 
fame  body. 

The  fandard  is  ufually  a  piece  of  filk,  a  foot  and  a  half  fquare,  on 
which  are  embroidered  the  arms,  device,  or  cypher  of  the  prince,  or 
of  the  colonel ;  it  is  fixed  on  a  lance  eight  or  nine  feet  long,  and  is 
carried  in  the  center  of  the  firft  rank  of  a  fquadron  of  horfe. 
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The  fandard  is  ufed  for  any  martial  enfign  of  horfe,  but  more 
particularly  for  that  of  the  general,  or  the  royal  fandard :  thofe  borne 
by  the  foot  are  rather  called  colours. 

Standard,  in  commerce,  the  original  of  a  weight,  mcafure,or 
€010, committed  to  the  keeping  of  a  niagiftrate,  or  depofited  in  fome 
public  place,  to  regulate,  adjuft,  and  try  the  weights  ufed  by  parti¬ 
cular  perfons  in  traffic. 

Standards,  Standels,  in  hufbandry,  young  trees,  referved 
at  the  felling  of  woods,  for  the  growth  of  timber. 

S  1  AN  DING,  in  the  fea-language.  Standing- part  of  the  (beet, 
is  that  part  which  is  made  faft  to  a  ring  at  the  (hip’s  quarter.  Stand - 
lng- Part  of  a  tackle,  is  the  end  of  a  rope  where  the  block  is  faftened. 
S/andtng-ropes,  are  thofe  which  do  not  run  in  any  block,  but  are  fet 
taught  or  let  flack,  as  occafion  ferves  ;  as  the  (heet-flays,  back-ftays, 
or  the  like, 

S  I’ANDISH,  a  cafe  for  pens  and  ink. 

STANNARIES,  the  mines  and  works  where  tin  is  dug  and  pu¬ 
rified,  as  in  Cornwall,  Devonlhire,  &c.  There  are  four  courts  of 
the  famaries  in  Devonftlire,  and  as  many  in  Cornwall,  and  great 
liberties  were  granted  them  by  feveral  a£ts  of  parliament,  in  the 
time  of  Edward  I.  &c.  though  fomewhat  abridged  under  Edward 
III.  and  Charles  I. 

S  LANZA,  in  poetry,  a  certain  ftated  number  of  grave  verfes, 
confiding  of  more  than  two  lines,  and  containing  fome  perfedf  fenfe, 
terminated  with  a  reft,  or  paufe.  The  word  is  Italian,  and  literally 
fignifies  a  ftand  or  ftation,  becaufe  of  the  paufe  to  be  made  at  the 
end  of  each  fanza,  or  complete  fenfe. 

Every  fanza  ought  not  only  to  contain  a  perfect  fenfe,  but  to  be 
terminated  with  fome  lively  and  ingenious  thought,  or  fome  juft  and 
pertinent  refle&ion. 

STAPHYLINI,  pctro-falplngo ,  or  falpingo  fiaphfini  Intern i,  are 
thofe  mufcles  which  are  commonly  called  petri-faphylini  interm. 

STAPH  YLINUS,  in  zoology," a  genus  of  the  cokoptera  order  of 
infedfs,  whofe  antennas  are  (lender  and  filiform  ;  the  exterior  wings 
are  dimidiated  ;  the  a!ac  are  covered  ;  the  tail  is  fimple,  projecting 
two  oblong  veficles.  Of  this  genus  Linntcus  enumerates  twenty- 
fix  fpecies,  diftingui(hed  trom  each  other  by  the  colour  of  the  fe¬ 
veral  parts  of  their  bodies. 

STAPHYLOMA,  in  furgery.  This  term  comprehends  two 
diforders  of  the  eye  :  one  when  the  tunica  cornea  is  gradually  ren¬ 
dered  protuberant;  the  other,  when  the  pupilla  breaks  forth  upon 
the  tunica  cornea,  and  deforms  the  eye  with  the  tumour,  like  ratpuM, 
a  grape,  by  which  the  fight  is  deftroyed.  Thefe  tumors,  from  their 
different  forms  and  fizes,  afi'ume  different  names  ;  as  margarita, 
myocephalon,  clavus,  myion,  pomum,  uva,  or  acinus  ;  according  to 
the  refemblance  they  bear  to  the  things  whence  they  are  named. 

STAPLE,  Jiapula,  primarily  fignifies  a  public  place  or  market, 
whither  merenants,  &c.  are  obliged,  or  jointly  agree,  to  bring  their 
goods  to  be  bought  by  the  people. 

The Jlaple  commoditiesof  England  are  chiefly  wool,leather,  cloth, 
tin,  lead,  dec.  though  by  fiaple  goods  is  now  meant  any  proper  falea- 
ble  commodities  not  eafily  fubjedt  to  perifh. 

Staple,  merchants  of  the,  in  the  hiftory  of  Engliffi  commerce,  a 
denomination  given  to  the  firft  and  moft  ancient  commercial  fociety 
in  England,  from  their  exporting  the  faple  wares  of  the  kingdom, 
which  were  wool,  (kins,  lead,  and  tin,  in  their  rough  date  for  ma¬ 
nufacture.  They  never  had  a  hall,  or  office  of  their  own,  within 
the  city  of  London,  like  other  trading  companies,  although  the  inn 
ot  Chancery  in  Holborn  is  fo  denominated  from  their  warehoufes, 
which  were  formerly  (ituated  there. 

STAR,_/?f//tf,  in  aftronomy,  a  general  name  for  all  the  heavenly 
bodies,  which,  like  fo  many  brilliant  ftuds,  are  difperfed  throughout 
the  whole  heavens. 

The  fars  are  diftinguifhed,  from  the  phenomena  of  their  motion, 
&c.  into  fixed,  and  erratic  or  wandering  (tars:  thefe  laft  are  again 
diftinguifhed  into  the  greater  luminaries,  viz.  the  fun  and  moon:  the 
planets,  or  wandcringyforr,  properly  fo  called  ;  and  the  comets. 

As  to  the  fixed  fars,  or  limple  fars,  they  are  fo  called  becaufe 
they  feem  to  be  fixed,  or  perfectly  at  reft,  and  confequently  appear 
always  at  the  fame  diftance  from  each  other. 

The  fixed Jlars  are  bodies  exceedingly  remote  from  us  ;  indeed,  fo 
remote,  that  we  have  no  diftances  in  the  planetary  fyftem  to  compare 
to  them.  Their  immenfe  diftance  is  argued  hence,  that  they  have 
no  fenfible  parallax  ;  that  is,  that  the  diameter  of  the  earth’s  orbit 
bears  no  fenfible  proportion  thereto;  but  they  are  feen  the  very  fame 
in  all  the  points  thereof.  Suppofing  that  the  fixed  fars  are  of  the 
fame  magnitude  and  brightness  with  the  fun,  it  is  no  wonder  that 
their  parallax  fliould  hitherto  have  efcaped  obfervation  ;  fince,if  this 
is  the  cafe,  it  could  hardly  amount  to  two  feconds,  and  probably 
not  more  than  one  in  Sirius  himfelf,  though  he  had  been  placed  in 
the  poleof  the  ecliptic;  and  in  thofe  that  appear  much  lefsluminous, 
e.  g.  y  Draconis,  which  is  only  of  the  third  magnitude,  it  could 
hardly  be  expe&ed  to  be  fenfible  with  fuch  inftruments  as  have  hi¬ 
therto  been  ufed.  v 

As  the  diftance  of  the  fixed  fars  is  beft  determined  by  their  paral¬ 
lax,  various  methods  have  been  purfued,  hitherto  without  fuccefs, 
for  inveltigating  it :  and  the  reftilt  of  the  moft  accurate  obfervations 
has  given  us  little  more  than  a  diftant  approximation,  front  which 
we  may  conclude,  that  the  neareft  of  the  fixed  fars  cannot  be  lefs 
than  forty  thouf.md  diameters  of  the  whole  annual  orbit  of  the 
eaith  diftant  from  us. 

The  method  pointed  out  by  Galileo,  and  firft  attempted  by  Hooke, 
Flamfteed,  Molineux,and  Bradley,  of Faking  diftances  of  fars  from 
the  zenith  that  pafs  very  near  it,  lias  given  us  a  pretty  juft  idea  of 
the  immenfe  diftance  of  the  fixed  Jtars :  but  from  the  calculations 
made  by  zenith  diftances  we  are  not  warranted  to  infer,  that  the  pa¬ 
rallax  of  the  fars  in  general  does  not  exceed  F,  whereas  thofe  of  the 
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firft  magnitude  may  have,  not  with  (landing  the  refult  of  Dr.  Bradley  s. 

obfervations,  a  parallax  of  feveral  feconds., 

Mr.  Herfchel  has  propofed  another  method,  by  means  of  double 
flars,  which  is  free  from  thefe  errors,  and  of  inch  a  nature,  t  ut  t  e 
annual  parallax,  even  if  it  fhould  not  exceed  the  tenth  part  of  a  lp- 
cond,  may  (till  become  vifible  and  be'  afcertarned,  at  leaft  to  a  mmh 
greater  degree  of  approximation  than  it  ever  has  been  done.  I  his 
method,  which  was  frrft  propofed,  in  an  imperfeft  manner,  by  Era  i- 
leo  and  has.been  alfo  mentioned  by  other  authors,  is  capable  of  every 
improvement  which  the  telefcope  and  mechanifm  of  micrometers  can 
furnifh.  In  order  to  obtain  a  general  idea  of  it,  let  O,  E,  [Plate 
164,  fig.  55,)  be  two  oppolite  points  of  the  annual  orbit,,  taxon  in 
the  fame  plane  with  two  flars,  a,  b,  of  unequal  magnitudes.  Let  the 
angle  aOb  be  obferved  when  the  earth  is  at  O,  and  aEb  be  obferved 
when  the  earth  is  at  E.  From  the  difference  of  thefe  angles,  if  there 
ihotild  be  any,  we  may  calculate  the  parallax  of  the  Jlars,  according 
to  the  theory  fubjoined.  1  hefe  two  Jiars  ought  to  be  as  near  each 
other  as  poffible,  and  alfo  to  differ  as  much  in  magnitude  as  we  can 

find  them.  _  ,  ,  .  , 

Mr.  Herfchel’s  theory  of  the  annual  parallax  of  double  Jiars ,  with 
the  method  of  computing  from  thence  what  is  generally  called  the 
far  alia  x  of  the  fixed  Jiars ,  or  of  fingle  jiars  of  the  firlt  magnitude,  fuch 
as  are  neareft  to  us,  fuppofes,  firji,  that  the  Jiars ,  one  with  another, 
are  about  the  lizeof  the  fun:  and,  fecondly ,  that  the  difference  of  their 
apparent  magnitudes,  is  owing  to  their  different  diftances,  fo  that  a 
far  of  the  fecond,  third,  or  fourth  magnitude  is  two,  three,  or  four 
times  as  far  off  as  one  of  the  firff.  Thefe  principles,  which  he  pre- 
mifes  as  poftulata,  have  fo  great  a  probability  in  their  favour,  that  they 
will  hardly  be  objcdled  to  by  thofe  who  are  in  the  lealt  acquainted  vviih 
the  do&rine  of  chances. 

Accordingly,  let  OE,  ( Plate  164,  fig.  5b>)  be  the  whole  diameter 
of  the  earth’s  annual  orbit ;  and  let  a,b,c,  be  three  Jiars  lituated  in 
the  ecliptic,  in  fuch  a  manner,  that  they  may  be  feen  all  in  one  line 
Q  a  be,  when  the  earth  is  at  O.  Let  the  line  O abc  be  perpendicular 
to  OE,  and  draw  PE  parallel  to  zO  :  then,  if  Oa,  ab,  be,  are  equal 
to  each  other,  a  will  be  a  Jlar  of  the  firff  magnitude,  b  of  the  fecoud, 
and  c  of  the  third.  Let  us  now  fuppofe  the  angle  OziE,  or  parallax 
of  the  whole  orbit  of  the  earth,  to  be  1"  of  a  degree  ;  then  we  have 
PEa  =  OflE  =  ff:  and,  becaufe  very  fmall  angles,  having  the 
fame  fubtenfe  OE,  may  be  taken  to  be  in  the  inverfe  ratio  of  the  lines 
Oa,  Ob,  Or,  Sec.  we  fhall  have  ObEzxzJJ  OcE=zJ',  See.  Now 
when  the  earth  is  removed  to  E,  we  lhall  have  PE^  =  Ebo-=.\", 
and  PE  a  —  EEbz=.aEb-=.J’ \  i.  e.  the  flars  a,  b,  will  appear  to 
be  l"  diffant.  We  alfo  have  PEzzrrEzO  —  j",  andPEa — PEz 
• — nRr — i.  e.  the  Jiars  a,  c,  will  appear  to  be  diffant,  when 
the  earth  is  at  E.  Now  fince  we  have  bEB  ,  and  zEP  —  J' , 
therefore  ^  E  P  —  cEB  z=  bE  c  —  —  fi  ■=.  J'  ;  i.  e.  the  Jiars  b, 

c,  will  appear  to  be  only  J'  removed  from  each  other,  when  the  earth 
is  at  E.  Whence  we  may  deduce  the  following  expreifion,  to  denote 
the  parallax  that  will  become  vifible  in  the  change  or  ddfance  be¬ 
tween  the  two  Jars,  by  the  removal  of  the  earth  from  one  extreme  of 
it’s  orbit  to  the  other.  Let  P  exprefs  the  total  parallax  of  a  fixed 
far  of  the  firff  magnitude,  M  the  magnitude  of  the  largelt  of  the  two 
Jiars,  m  the  magnitude  of  the  fmalleff,  and  p  the  partial  parallax  to  be 
obferved  by  the  change  in  the  diftance  of  a  double  jlar ;  then  will  p 

, 11-. — M 

P  j  and  p,  being  found  by  obfervation,  will  give  us  P  = 


M 


m 


M 
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e-  g- 


Suppofe  a  far  of  the  firft  magnitude  fhould  have  2 

fmall  Jlar  of  the  twelfth  magnitude  near  it ;  then  will  the  partial  pa- 
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rallax  we  are  to  expeft  to  fee  be  — — — ,  or  zT  0f  the  total  parallax 

of  a  fixed  far  of  the  firft  magnitude  j  and  if  we  fhould,  by  obferva¬ 
tion,  find  the  partial  parallax  between  two  fuch  Jiars  to  amount  to 


we  fhall  have  the  total  parallax  P : 
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If  the  flars  are  of  the  third  and  twenty- fourth  magnitude,  the  partial 

parallax  will  be  — -j-  P ;  and  if,  by  obfervation,  p  is  found 
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to  be  a  tenth  of  a  fecond,  the  whole  parallax  will  come  out  — — ^  24~ 

24  —  2 

—  0"  .3428.  * 

Farther,  fuppofe  the  fars,  being  flill  in  the  ecliptic,  to  appear  in 
one  hue,  when  the  earth  is  in  any  other  part  of  it’s  orbit  between  O 
and  E ;  then  will  the  parallax  ftill  be  exprefled  by  the  fame  algebraic 
formula,  and  one  of  the  maxima  will  (till  lie  at  O,  the  other  at  E; 
but  the  whole  effeft  will  be  divided  into  two  parts,  which  will  be  in 
proportion  to  each  other  as  radius — fine  to  radius  -{-  fine  of  the  flars 
diltance  irom  the  neareft  conjunction  or  oppofition. 

When  the^rj  are  any  where  out  of  the  ecliptic,  fituated  fo  as  to 
appear  in  one  line  O abc  perpendicular  to  OE,  the  maximum  of 

■M 


parallax  will  flill  be  expreffed  by 


m- 


M 


P ;  but  there  will  arife 


anotner  additional  parallax  in  the  conjunction  and  oppofition,  which 
will  be  to  that  which  is  found  90°  before  or  after  the  fun,  as.  the  fine 

xl  c  f:ltude  of  flars  feen  at  O  is  to  the  radius  (R) :  and  the 
eftea  of  this  parallax  will  be  divided  into  two  parts;  half  of  it  lying 
on  one  fide  of  the  large  far,  the  other  half  on  the  other  fide  of  it 

fo  thills  ?ma  aX>  ™re°ver’  wil1  be  compounded  with  the  former, 
0  that  the  diltance  of  the  fars  in  the  conjunction  and  oppofition  will 
hen  be  reprefen, ed  by  the  diagonal  of  a  parallelogram,  where  fi  e 
two  femi -parallaxes  are  the  tides;  a  genera!  exmeflion  for  which 


/  m — M 

will  be  V  - — ryP 
v  2  m  M 

feribe  two  ellipfeh 


X  RrT  1  >  ^or  tbe  fars  will  apparently  de- 
eacn  .outer  the  ratio  of  M  to  m  {fig,  59,)  and  A  a,  Bb,  Cz,  Dd, 


will  be  cotemporary  {filiations.  Now,  if  £Q be  drawn  parallel  to 

A  C,  and  the  parallelogram  b  q  BO  be  completed,  we  {hall  have  bQ 
—4  CA  — J  ca  =  |  Ccx^=\p,  or  femi-prallax  90  0  before  or  after 
the  fun,  and  B/H  may  be  refolved  into,  oris  compounded  of,  bQ 

\bd=.  the  femi-prallax  in  (he  con- 


stn&bq;  hot  bq=.f BY) 
junction  or  oppofition.  We  alfo  have  R  :  S  ‘  *  bQ  ;  l q  z=.  — 


therefore  the  difiance  B  b  (or  D  d) 
{firming 


the 


V 


m- 


-M 


value 

bS 


2R; 

75)  and  by  fub- 

p  into  this  'expreifion.  we  obtain 

When  the  Jiars  are  in  the  pole 


— -  p!  Xilii  -{-  1,  as  above. 
zWim  j  RR 

of  die  ecliptic,  bq  will  become  equal  to  bQ,  and  Bb  will  be  .7071  P 
m — M 

M  n7  *  Again,  let  l he  flars  be  at  fome  diftance,  e,  g.  5"  from 

each  other,  and  let  them  both  be  in  the  ecliptic.  This  cafe  is  re- 
folvible  into  the  firff  ;  for  imagine  the  far  a  {fig.  64,)  to  fiand  at  *, 
and  m  tnat  fituation  the  fars  x,  b,  z,  will  be  in  one  line,  and  their 

parallax  exprefled  by But  the  angle  a  E  x  may  be  taken 

to  be  equal  to  a  Ox. 


and  as  the  foregoing  formula  gives  ns  the  an- 


1  »  y-t  O - - W  ail- 

glcs  .V  E  b,  xE z,  we  are  to  add  a  E  x  or  5"  to  *  E b,  and  we  fhall  have 

aEb.  In  general,  let  the 
ferved  diftance  at  E  be  D; 


difiance  of  th  e  flars  bed,  and  let  the  ob- 
then  will  D=r/— \-p,  and  therefore  the 

Whole  parallax  of  the  annual  orbit  will  be  expreffed  by  ^  M  m 


:  P. 


m — M 


Suppofe  the  two  fars  now  to  differ  only  in  latitude,  one  being  in 
the  ecliptic,  the  other  e.  g.  5"  north,  when  feen  at  O.  This  cafe 
may  alfo  be  refolved  by  the  former ;  for  imagine  the  fars  b,  c  {fig. 
56)  to  be  elevated  at  right  angles  above  the  plane  of  the  figure,  So 
tnat  zz  O  b  or  a  O  z,  may  make  an  angle  of  5'  at  O  j  then,  inftead  of 
the  lines  O  a  b  c,  E  a,  E  b,  E  z,  E  P,  imagine  them  all  to  be  planes  at 
nght  ang.es  to  the  figure  ;  and  it  will  appear,  that  the  parallax  of  the 
Jtars  in  longitude,  mull  be  the  fame  as  if  the  fmall  far  had  been 
without  latitude.  And  fince  the  Jtars  b,  c,  by  the  motion  of  the 
earth  fiom  O  to  E,  will  not  change  their  latitude,- we  fhall  have  the 
following  conftrudfion  for  finding  the  diftance  of  the  Jtars  a  b,  a  e  at 
E,  and  from  thence  the  parallax  P.  Let  the  triangle  ab  @  {Plate  7, 
fig-  7  J  reprefen  t  the  fituation  of  the  Jtars  ;  a  b  is  the  fubtenfe  of 
the  angle  under  which  they  are  fuppofed  to  be  feen  at  G,  The 

quantity  b  &  by  the  former  theorem  is  found, ^P,  which  is  the 

Mm 

partial  parallax  that  would  have  been  feen  by  the  earth’s  moving 
j'lr  E|  both  Jtars  had  been  in  the  ecliptic  ;  but  on  account 
of  the  difference  in  latitude  it  will  be  now  reprefented  by  a  the  hy- 
pothenufe  of  the  triangle  a  b  therefore,  in  general,  putting  a  b  ~s 


P.  Hence  D* 


d,  and  a  (3  — -  D,  we  have  D  D  d d  X  IYI  ai 

m  —  M 

being  taken  by  obfervation,  and  d,  M,  and  m,  given,  we  obtain  the 
total,  parallax. 

If  the  fituation  of  the  Jtars  differs  in  longitude  as  well  as  latitude 
WLm?Lref°Ive  ihiscafe  b>'the  folio  vying  method."  Let  the.  triangle 
aajd  {Plate  7 ,  fig.  7,)  reprefent  the  fituation  of  the  Jtars,  ab~d 
being  their  diftance  feen  at  O,  a  f3  —  D  their  diftance  feen  at  E. 
I  hat  the  change  b  (3,  which  is  produced  by  the  earth’s  motion  wilt 

be  truly  expreffed  by  ~ ~-P,  may  be  proved  as  before,  by  fuppo-' 

hog  the  far  a  to  have  been  placed  at  «,  Now  let  the  angle  of  po- 


imon  b  ac s  be  taken  by  a  micrometer,  or  by  any  other  method  fuffi 
ciently  exaiff  ;  then,  by  folving  the  triangle  a  b  a,  we  fhall  have  the 
longitudinal  and  latitudinal  differences  a  a  and  b  a. 

Put  a  a.  rrr.  x.  b  a  -=zy,  and  it  will  be 


J 


m 


•M  '  , 

p 1  1  77 • 


we 

of  the  two  Jtars . 
x-J-  A<g—  a  q,  whence  D  rza 


and 


\f D2 — y  2XMa  m — xh/lm 


=  P. 


M  m  *  [  ’ ,  • '  m  _  M 

If  neither  of  the  Jtars  fhould  be  in  the  ecliptic,  nor  have  the  fame 
longitude  or  latitude,  the  laft  theorem  will  (fill  ferve  to  calculate  the 
total  parahax  whole  maximum  will  lie  in  E.  There  will,  moreo- 
vei ,  aide  another  parallax,  whofe  maximum  will  be  in  the  conjunc- 
tion  and  oppofition,  which  will  be  divided,  and  lie  on  different  Tides  of 
the  larg tftar  ;  but  as  we  know  the  whole  parallax  to  be  exceedingly 
fmall,  it  will  not  be  neceffary  to  inveftigate  every  particular  cafe  of 
this  kind,  for  by  reafon  of  the  divifion  of  the  parallax,  which  ren¬ 
ders  oofervations  taken  at  any  other  tin^e,  except  where  it  is  greateft, 
very  unfavourable,  the  formulas  would  be  of  little  ufe.  Mr.  Herfchel 
clofes  his  account  of  this  theory  vviih  a  general  obfervation  on  the 
time  and  place  where  the  maxima  of  parallax  will  happen. 

VV  hen  two  unequal/Za/r  are  both  in  the  ecliptic,  or,  not  being  irt 
t  le  ecliptic,  have  equal  latitudes,  north  or  fouth,  and  the  largelt  Jtar 
has  molt  longitude,  the  maximum  of  the  appaient  diftance  will  be 
when  the  fun’s  longitude  is  90°  more  than  the  Jtars,  or  when  ob¬ 
served  in  the ;  morning  :  and  the  minimum  when  the  longitude  of  the 
funis  go  lefs  than  that  of  the  Jtar,  or  when  obferved  in  the  evening. 
When  the  .mall  Jtar  has  molt  longitude,  the  maximum  and  mini¬ 
mum,  as  well  as  the  time  of  observation,  will  be  the  reverfe  of  the 
ormer.  When  the  Jtars  differ  in  latitudes,  this  makes  no  alteration 
in  the  place  of  the  maximum  or  minimum,  nor  in  the  time  of  ob- 
ervation  ;  1.  e.  it  is  immaterial  whether  the  largeft  Jtar  has  the  leaf! 
or  the  greateft  latitude  of  the  two  Jtars. 

The  diftance  of  the  Jtar  7  Draconis  appears  by  Dr.  Bradley’s  ob- 
ervations,  already  recited,  to  be  at  leaft  four  hur  dred  thoufand  times 
that  of  the  fun,  and  the  diftance  of  the  neareft  fixed  Jtar  not  lefs  than 
forty  thoufand  diameters  of  the  earth’s  annual  orbit:  i.  e.  the  former 
is  diffant  from  the  earth  at  leaft  38,000,000,000,000  miles,  and  the 
fatter  not  lefs  than  7 .600,000,000,000  miles. 

3  Diftri  button 


STARS 


Difribution  and  Number  of  the  Fixed  Stars.  An  obferver  will 
firft  divide  thefe Jiars  into  feveral  claffes,  according  tv  the  fplendor 
of  their  light;  the  brighteft  he  will  call  flars  of  the’firft  magnitude  ; 
thofe  of  the  next  inferior  light,  ne  will  call  Jiars  of  the  fecond  mag¬ 
nitude;  and  fo  in  order  to  thofe  which  can  barely  be  feen  by  the 
naked  eve,  which  are  called  Jiars  of  the.  fixth  magnitude  :  and  thofe 
which  cannot  be  feen  but  by  the  help  of  magnifying  glaffes,  are  of 
thefeventh, eighth, &c.  magnitudes.  Afterwards,  toavoidconfufion, 
and  to  be  able  to  point  out  anv  on  "far,  without  being  obliged  to 
give  a  particular  name  to  each,  he  will  divide  them  intofeparate  par¬ 
cels,  of  which  he  c^ill  make  a  particular  plan  ;  and  to  each  of  thefe 
conftellations,  or  parcels  of  flars,  he  will  affign  a  figure  at  pleafure, 
as  that  of  a  ram,  a  bull,  a  dragdn,  a  Hercules,  See.  but  fo  that  ill  the 
Jiars  in  each  of  the  parcels,  drawn  in  vhe.plan,  may  be  inclofed  in  the 
defigned  figures,  and  correfpond  ro  tne  different  parts  from  whence 
they  take  their  name  :  for  example,  having  drawn  thefigureof  a  bull 
about  a  parcel,  or  conftellation,  of  Jim,  that Jiar  which  falls  in  the 
eye,  will  be  cnlled  the  far  in  the  bull's  eye,  or  limply  the  bull’s  eye  ; 
another,  which  refpecis  the  tip  of  one  horn,  will  be  named  the  bull’s 
horn  ;  and  fo  of  others, 

By  this  means,  notwithffanding  the  feeming  impoflibility  of  num¬ 
bering  the  fixed  flars,  their  relative  fituations  one  to  another  have 
been  fo  carefully  obferved  by  aftronomtrs,  that  they  have  not  only 
been  able  to  number  them,  but  even  to  diitinguilh  the  place  of  each 
Jiar  in  the  heavens,  and  that  with  greater  accuracy  than  any  geogra¬ 
pher  could  ever  point  out  the  fituations  of  the  feveral  cities  or  towms 
upon  the  furface  of  the  earth  ;  and  not  only  the  places  of  thofe  few, 
if  they  may  be  fo  called,  which  are  to  be  feen  with  the  naked  eye, 
have  been  pointed  out  and  regifterejf  by  them,  but  even  of  thofe 
which  are  difeovered  only  by  the  telefcope. 

Nature  and  Dijiance  of  the  Fixed  Stars.  From  the  fimilitude 
there  appears  to  be  between  them  and  the  fun,  it  is  generally  fup- 
pofed  by  philofophers,  that  thevarenot  placed  in  the  heavens  byway 
of  ornament  only,  or  to  fupply  us  with  a  faint  light  in  the  ahfence  of 
the  moon  ;  but  that  each  of  them  is  placed  in  the  midlt  of  a  fyftem 
of  planetary  worlds,  and  that  it  dire6fs  their  motions,  and  fupplies 
them  with  light«nd  heat,  in  the  fame  manner  that  the  fun  does  the 
feveral  bodies  of  which  our  folar  fyftem  is  compofed  ;  in  fhort,  that 
they  are  (o  many  bins,  which  no  doubt  have  planets  moving  regularly 
round  them,  though  invifible  to  us.  That  this  is  not  mere  hypothe¬ 
cs,  will  appear  from  the  following  arguments,  drawn  from  the  ana¬ 
logy  they  bear  to  our  fun  :  the  fun  fhines  by  it’s  own  native  light, 
and  fo  do  the  fixed  Jiars :  the  fun,  at  die  diiiance  of  the  fixed  Jiars, 
would  appear  no  larger  than  a  Jtar;  none  of  our  planets,  at  tnat  dif- 
tance,  could  be  feen  at  aii  :  is  it  not  probable,  therefore,  that  each 
of  the  fix'ed  flars  is  a  fixed  fun,  furrounded  by  a  fyitem  of  planets  and 
comets,  which  may  be  again  furnifhed  wfith  ditfereni  numbers  of  fa- 
tellites,  or  moons,  though  invifible  to  us  ?  B, lides,  as  tiie  number  of 
Jiars  is  immensely  great,  difperfed  through  Ipaces  ot  the  umverfe,  far 
beyond  the  reach  of  the  beft  telefcopes,  andasGodiias  made  nothing 
in  vain, it  feems  highly  probable  thatthey feverally  lerve  thepurpofes 
of  light  and  heat  for  the  planets  of  their  fyftems  :  fince  nothing  can 
be  more  abfurd  than  to  pretend  that  myriads  of  timeen Jars  were 
made  only  to  tw  inkle  in  the  telefcopic  regions  of  the  univerfe.  Refer 
to  Syftem  of  Astronomy,  p.  252,  269. 

Star,  in  eletftricitv,  denotes  the  appearance  of  the  eledfric  mat¬ 
ter  on  a  point  into  tvhich  it  enters. 

Star,  in  fortification,  a  little  fort,  with  five  or  more  points,  or 
faliantand  re-entering  angles,  flanking  one  another,  and  their  faces 
90  or  100  feet  long. 

Star,  in  heraldry,  a  charge  frequently  borne  on  the  fhield,  and 
thefionourable  ordinaries,  in  figureof  a  Jar;  which  differs  only  from 
the  mullet,  in  not  being  pierced  as  this  lalt  is.  Star  is  alfo  a  badge 
of  honour,  worn  by  the  knights  of  the  garter,  bath,  and  thiftle. 

Sta  rs,  on  medals,  are  mark's  of  confecration  and  deification,  be¬ 
ing  intended  as  fymhols  of  eternity. 

Sta  r,  in  pyrotechny,  a  compufiti'onof  combufi  ible  matters,  which, 
bein'gthrown  aloft  in  the  air,  exhibits  the  appearanceof  a  real ftar. 

To  mak e  ftars,  mix  three  pounds  of  falt-petre,  eleven  ounces  of 
fulphur,  one  of  antimony,  and  three  of  gunpowder  duff :  or  twelve 
ounces  of  fulphur,  (ix  of  falt-petre,  five  and  a  half  of  gunpowder- 
dufl,  four  ounces  of  oiibanum,  one  of  maftic,  camphire,  fublimate 
of  mercury,  and  half  an  ounce  of  antimony  and  orpiment.  Moiffen 
the  mafs  with  gum-water,  and  make  it  into  little  balls  of  the  fixe  of 
acheftnut,  which  dry  either  in  the  fun,  or  in  the  oven.  Thefe  fet 
on  fire  in  the  air,  will  reprefent  Jars. 

Stars,  in  poetry,  figuratively  put  for  fortune  :  “  Oh  my  ftars, 
fhine  ftrongly  for  me  !”  “  Inaufpicious  ftars!”  “  Happy ftars  !  &c.” 

Star  of  Bethlehem,  ornithogalum,  in  botany,  a  genus  of  the  hex-  4 
andria  monogynia  clafs,  the  corolla  whereof  confifls  of  fix  petals,  of  a 
lanceolated  figure  from  the  bale  to  the  middle,  eredt  from  thence  to 
the  points,  piano-patent ;  they  are  permanent,  but  lofe  their  colour; 
the  fruit  is  a  round  angulated  capfule,  formed  of  three  valves,  and 
containing  three  cells  ;  the  feeds  are  numerous  and  roundifh,  the 
receptacle  columnar.  All  the  fpecies  may  be  propagated  bv  ofF-fets 
and  from  feeds.  The  root  of  this  plant  is  ufed  both  crude  and  boiled, 
and  the  fruit  is  boiled  along  with  bread. 

Star  -board,  denotes  the  right  fide  of  a  {hip,  when  the  eye  of  the 
fpediator  is  directed  forward.  They  fay ,  Jar-board th.  helm,  or  helm 
a  Jar-board,  when  the  man  at  the  helm  fhould  put  the  helm  to  the 
right  fide  of  the  fhip.  See  the  article  Larboard. 

Star -//ft,  in  zoology.  See  the  article  Asteri  a. 

Star  Jhot,  in  naval  artillery,  confilts  of  four  pieces  of  iron,  whofe 
bales,  when  feparate,  form  the  quadrant  of  a  circle;  lo  that  the 
whole,  being  joined,  forms  a  cylinder  equal  to  the  fhot  of  the  can¬ 
non.  ft  is  chiefly  defigned  for  deftroying  the  fails  and  rigging. 

Star  -/tone,  afteria ,  in  natural  hiflory,  a  kind  of  extraneous  foffil 
ffone,  in  form  of  fhort  and  commonly  fomewhat  crooked  columns,  j 
compofed  of  feveral  joints;  each  relembling  the  figure  of  a  radiated  | 
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ftar,  with  a  greater  or  fmaller  number  of  rays  in  the  different  fpccies. 
See  Plate  57,  Oafs  X. 

Star -thiftle,  in  botany.  See  the  article  Centaury. 

Sta  R-wort,  after,  a  genus  of  the  fyngenja  poly  garni  a  clafs,  with  a 
radiated  flower,  the  dife  of  which  is  compofed  of  flofcules,  and  it’s 
border  of  femi-flofcu’.cs  ;  the  receptacle  is  plane  and  naked,  and  the 
feeds  are  of  an  oblong  figure,  oval  at  top,  and  winged  with  down. 
The  feeds  are  accounted  deobffruent,  it's  flowers  cardiac,  it’s  leaves 
vulnerary,  and  the  roots  fudori  tie  and  alexipharmic.and  confcqucntly 
good  in  diforders  of  the  breafl  and  lungs. 

Falling  Sta  rs,  fella  cadcntcs,  in  meteorology,  fiery  meteors,  which 
dart  tiirough  the  fky  inform  of  a  ftar  ;  being  occasioned  by  a  nitro- 
fulphureous  matter,  the  common  caufe  of  all  fuch  meteors. 

STARCH,  a  fecula  or  fediment,  found  at  the  bottom  of  vefTels. 
wherein  wheat  has  been  fteeped  in  water;  of  which  fecula,  after 
the  bran  is  feparated  from  it,  by  palling  through  fieves,  they  form  a 
kind  of  loaves,  which,  being  dried  in  the  fun,  or  an  oven,  is  after¬ 
wards  broken  in  little  pieces,  and  fo  fold.  The  beft  is  white,  foft, 
and  friable,  eafily  broken  into  powder. 

STARLING,  fturnus,  in  ornithology,  a  diftindft  genus  of  birds  of 
the  order  of  the paf'eres.  The  beak  is  of  a  Tubulated  figure,  and  de- 
prefled  in  an  angulated  manner,  and  obtufe  at  the  extremity  ;  the 
tongue  is  marginated  and  acute.  There  is  only  one  known  fpecies, 
the  common  ftarling ,  much  about  the  fixe  of  the  blackbird,  only  that 
it  ftands  more  erebt,  and  the  body  is  flenderer.  It’s  general  colour 
is  black,  variegated  with  grey  fpots,  and  the  tip*  of  the  feathers  of 
the  neck  and  back  are  yellowifh  ;  the  principal  feathers  of  the  wings 
and  tail  are  brown,  and  have  fome  yellow  at  their  edges.  The  ftar¬ 
ling  is  frequent  with  us,  is  very  docile,  and  may  be  taught  to  (peak. 

STAROSTE,  a  Polifh  governor  of  cities  and  cables. 

STARTING,  among  brewers,  the  putting  of  new  beer,  or  ale, 
to  that  which  is  decayed,  to  revive  it  again. 

Starting,  in  the  manege.  When  you  have  a  fkittifh  horfe,  ne¬ 
ver  beat  him  in  his  confternation,  but  make  him  advance  gently, 
and  with  foft  means,  to  the  fcare-crow  that  alarms  him,  till  he  re¬ 
covers  it,  and  gains  ailurance. 

STATES,  a  term  applied  to  feveral  orders  or  claffes  of  people 
affembled  to  confult  of  matters  for  the  public  good. 

Thus  fates- general,  is  the  name  of  an  aftembly  Confifting  of  the 
deputies  of  the  Seven  United  Provinces  ;  thefe  are  ufually  thirty  in 
number,  fome  provinces  fending  two,  others  more  ;  and  whatever 
refutation  the fates-ge neral  take,  mult  be  confirmed  by  every  pro¬ 
vince,  and  by  every  citv  andaffembly  in  that  province,  before  it  has 
the  force  of  a  law.  The  deputies  of  each  province,  of  what  num¬ 
ber  foever  they  be,  have  only  one  voice,  and  are  eftcemed  as  but  one 
perfon,  the  votes  being  given  by  provinces.  Each  province  prefides 
in  the  aftembly  in  it’s  turn,  according  to  the  order  fettled  among 
them  :  Guelderland  prefides  firft,  then  Holland,  & c. 

States  of  Holland,  are  the  deputies  of  eighteen  cities,  and  one 
representative  of  the  nobility,  conftituting  the  fates  of  the  province 
of  Holland  :  the  other  provinces  have  likew’ife  then  ftates,  reprefen- 
ting  their  fovereignty,  deputies  from  which  make  what  they  call  the 
ftates-geheral.  In  an  aftembly  of  the  ft  ate  s  of  a  particular  province, 
one  diftenting  voice  prevents  their  coming  to  any  refolution. 

STATICS,  that  branch  of  mathematics  w’hich  confiders  the  mo¬ 
tion  of  bodies  ariling  from  gravity.  See  Motion.  Statics  then  is  the 
doeftrineor  theory  of  motion,  confidered  merely  as  arifing  from  the 
weight  of  bodies;  inwEichfenfe  it  is  diftinguifhed  from  mechanics, 
which  is  the  application  of ftatics  to  machines,  engines,  &c.  though  it 
muft  beowned,  that ftatics  and  mechanics  are  frequently  confounded. 

STATION,  in  geometry,  furveying,  &c.  a  place  pitched  upon 
to  make  an  obfervation,  take  an  angle,  or  the  like. 

STATIONARY,  in  aftronomy,  fignifies  the  appearanceof  a 
planet,  when  it  feems  to  remain  immoveable  on  the  fame  point  of 
the  zodiac  for  feveral  days.  Refer  to  the  Syfiem. 

Stationary  fevers,  a  term  ufed  by  Sydenham  to  exprefs  a  pe¬ 
culiar  kind  of  fever,  adapted,  and  owing  to  fome  general  confti- 
tution  of  the  air  and  feafons. 

STATUARY,  ftatuaria,  a  branch  of  fculpture  employed  in  the 
making  of  (tames,  carving  of  images,  &c. 

STATUE,  ftatua,  is  defined  to  be  a  piece  of  fculpture  in  full  re¬ 
lievo,  reprefenting  a  hurhan  figure.  In  ftriiftnefs,  the  term  Jtatue  is 
only  applied  to  figures  on  foot,  the  word  being  formed  from  ftatura, 
the  fixe  of  the  body.  Statues  are  formed  with  the  chiflel,  of  feveraL 
matters,  as  done,  marble,  plaifter,  See.  They  are  alfo  caft  of  va¬ 
rious  kinds  of  metal,  particularly  gold,  filver,  brafs^and  lead. 

Statues  are  ufually  diftinguifhed  into  four  general  kinds  :  the  firft 
arc  thofe  lefs  than  the  life,  of  w'hich  kind  we  have  feveral  ftatues  of 
great  men,  of  kings,  and  of  gods  themfelves  ;  the  fecond  are  thofe 
equal  to  the  life,  in  which  manner  it  was  that  the  ancients,  at  the 
public  expence,  ufed  to  mak e/tatues  of  perfons  eminent  for  virtue, 
learning,  or  the  feviccs  they  had  done  :  the  third,  thofe  that  exceed 
the  life,  among  which,  thofe  which  furpafled  the  life  once  and  a 
half,  were  for  kings  and  emperors  ;  and  thofe  double  the  life,  for 
heroes  :  the  fourth  kind  were  thofe  that  exceeded  the  life  twice, 
thrice,  and  even  more,  and  were  called  coloffuffes.  Every  ftatue,  re- 
fembling  the  perfon  it  is  intended  to  reprefent,  is  called  ftatua  iconica. 

STATURE,  the  fixe,  height,  or  pitch  of  a  man. 

STATUTE,  fignifies  a»law,  ordinance,  decree,  &c. 

Statute,  in  cur  laws  and  cuttoms,  more  immediately  fignifies  an 
a <51  of  parliament  made  by  the  three  eftates  of  the  realm  ;  and  fuen 
ftatutes- are  either  general,  of  which  the  courts  at  Wertminfter  muft 
take  notice,  without  pleading  them  ;  or  they  are  fpecial  and  private, 
which  iaft  muft  be  pleaded. 

The  Statut t-ftaple  and  St ATUTE-merchant  are  both  fecurities 
for  debts,  originally  permitted  only  among  traders  for  the  benefit  of 
commerce ;  whereby  the  lands  of  the  debtor  are  conveyed  to  the'ere- 
ditor,  till  out  of  the  rents  and  profits  of  them  his  debt  may  be  fatif- 
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fied,  and  during  fuch  time  as  the  creditor  fo  holds  the  lands,  he  is 
tenant  bv  ftatute-mexcdwnt,  oxflatutc-i\^\e. 

Statute -feflions,  called  alfo  petit  fleflflms,  in  law,  are  meetings  in 
every  hundred,  to  which  conflables  repair,  and  others,  both  mailers 
and  fervants,  for  deciding  differences  between  mailers  andfervants, 
rating  of  wages,  bellowing  people  in  fervice,  who,  being  fit  to  ferve, 
either  refufr  to  leek,  or  cannot  get  matters. 

STAVESACRE,  a  fpecies  of delphinum.  It  grows  in  fhadv  places 
in  the  fouthern  parts  of  Europe,  and  is  cultivated  in  our  gardens  for 
the  fake  of  it’s  flowers,  which  are  like  thofe  of  the  larklpur.  The 
feeds,  which  were  formerly  employed  as  a  cathartic,  are  now  ufed 
only  in  external  application,  for  fome  kinds  of  cutaneous  eruptions, 
and  fordeflroyinginfeds,  particularly  lice  in  children  ’sheads,  for  which 
end  they  are  powdered,  and  fometimes  mixed  with  cocculus  indicus. 

STAY,  a  big  llrong  rope,  fattened  to  the  top  of  one  mall,  and  to 
fhe  foot  of  that  next  before  it,  towards  the  prow,  ferving  to  keep  it 
firm,  and  prevent  it’s  falling  aftwards,  or  towards  the  poop.  All 
malls,  top-malls,  and  flag-llaves,  have  their  flays,  except  the  fprit- 
fail  top-malls.  That  of  the  mall  is  called  the  main  -flay.  The 
main-mall,  fore-malt,  and  thofe  belonging  to  them,  have  alfo  back- 
ftays  to  prevent  their  pitching  forwards  or  overboard,  as  going  on  ci- 
her  fide  of  her.  See  Plate  125, fig.  i.N°II3,  &c. 

To  flay  a  Ihip,  or  to  bring  her  on  the  flays,  is  to  manage  her  tac¬ 
kle  and  fails  fo,  that  fhe  cannot  make  any  wav  forwards,  which  is 
done  in  order  to  her  tacking  about. 

Stay,  in  the  manege.  To  flay,  or  fultain  your  horfe,  is  to  hold 
the  bridle  firm  and  high.  We  likewifeyi’tfy  or  fultain  a  horfe  with 
the  in-leg,  or  in-heel,  when  he  makes  his  croupe  go  before  his 
ffioulders  upon  volts :  as  alfo  when  we  hinder  him  to  traverfe,  and 
ride  him  equally,  keeping  him  always  fubjeft,  fo  that  his  croupe 
cannot  flip  out,  and  he  cannot  lofe  either  his  cadence,  or  his  ground, 
but  marks  all  his  times  equal. 

STEADY,  a  word  of  command  at  fea,  given  by  the  pilot  to  the 
man  at  the  helm,  in  a  fair  wind,  to  keep  the  Ihip  fteady  in  her  courfe, 
without  deviating  to  the  right  or  left,  or  making  angles  (or  yaws  as 
they  call  them)  in  and  out.  The  helmfman  accordingly  anfwers 
Steady,  thus  denoting  his  attention  to  the  pilot’s  orders. 

S  1  EAM,  denotes  the  frnoke,  or  vapour,  proceeding  from  any 
thing  that  is  moift  and  hot.  Subterranean J, teams  often  affed  the  fur- 
face  of  the  earth  in  a  very  remarkable  manner,  and  influence  or  pre¬ 
vent  vegetation  more  than  any  thing  elf'e.  The  furface  of  fome 
ground  is  fo  hollow  and  light,  and  fo  fwoln  by  a  warm  and  continu¬ 
ally  working  ferment,  that  it  mult  needs  fend  up  a  warming  fleam  ; 
and  that  it  does  fo,  even  in  the  coldelt  weather,  is  evident  from  the 
immediate  melting  of  the  fnow  that  falls  on  it:  nay, in  many  places, 
the  effed  of  this fleam  is  fo  great,  that  it  melts  the  fnow  before  it 
reaches  the  ground,  fo  that  it  falls  on  it  in  form  of  rain. 

Steam- engine .  Refer  to  Syfiem  of  Hydraulics. 

.  EEL,  a  kind  of  iron  refined  and  purified  by  the  fire  with  other 

ingredients. 

Steel,  of  all  other  metals,  is  that  fufceptible  of  the  greateft  degree 
ofhardnefs  when  well  tempered,  whence  it’s  great  ufe  in  the  making 
oftcjDlsaiidinftnHnMtspf  all  kinds.  Mr.  Cramer  obferves,  that 
the  difference  between  iron  andfteelis,  that  the  latter  being  much 
harder,  will  not  yield  to  the  hammer,  but  is  brittle  inftead  of  being 
dudfile,  and  refifls  the  file.  Malleable  iron  grows  rigid  by  being 
imply  extinguifhed  in  cold  water,  but  it  vet  retains  a  conliderable 
degree  of  dudilrty  in  thecold,and  may  be  extended  in  afl  dimenfions 
with  the  hammer.  Steel ,  however,  if  heated  again,  and  cooled  by 
flow  degrees,  may  be  filed  and  extended  more  or  lefs  by  the  ham- 
ir.er.  Eut  there  are  many  degrees  in  the  hardening  of  flted:  for  if 
it  has  been  extremely  red  hot,  and  then  quenched  in  cold  water  in 
motion,  it  b“omes  greatly  harder  than  if  it  had  been  but  moderately 
red  ho.,  and  had  been  quenched  in  warm  water.  Steel  is  alfo  of  ’a 
uarker  cdour  than  iron,  and  the  furface  of  it,  when  broken,  appears 
to  con  lift  of  lmaller  granulated,  or  even  ftriated  particles,  than  the 

of  mS  r  C  ;  ^r'  Cramer  further  °bferves>  that  the  method 
ThTr  K  g  ^  1  “  °f  lr°n  ,s  either  by  cementation  or  by  fufion. 
Jhn  f  J  ccm5nlat«>n  ™ybe  performed  in  the  following  manner 
choofe  lome  bars  of  pure  iron,  not  too  thick,  and  quitefree  from 

being? vrim! T'  fl£X,iblenefs  of  ^th  when  hot  and  cold, 

moderatelv  nul vp  tbere°f:  prepare  a  cement  of  charcoal  dufl  • 

K  y  Pulver'zed»  one  part :  or  of  charcoal  dufl,  two  parts  • 

veife  and0!" a  gemlp'fi  ^  "T?’  burnt  t0  a  blackne,s>  in  a  clofe 
part  wood  aiLi  u6’  and  aftervvards  educed  to  a  powder,  one 
p  V  *.  •  half  a  part :  mix  them  together  '  oreDare  an  ear 

long  ‘teXl;  tW0  J?d»  C?  "bf, 

fori direded  fo  that  °f  tb‘?  veffe* tbe  cement,  prepared  as  be- 

bottom  of  the  velfel  anTncgh§aCn;  h  d°,Wn’  itmaycover  the 

pendicularlv  fo  »w  fu,ncb  and  half  deep;  place  then  the  barsper- 

Se  £  ofVhe v5l  I  cmay  be  CVery  where  abo^  a"  inch  from 

the  fame  cement  and^eov  rotPr  eafb  °ther  i  the  interftices  with 

tnaybe  quiS-^ nLxcZ^  with  k’  fo  that  the  veffel 

thin  lute  :  put  this  veffel  •  r  11  ^itha  tile,  and  flop  the  joints  with 
equally  red  not  for  fiv  0  a  furnace, and  keep  it  moderately  but 

take  themed  hot  barsmi? amTn ^0llrS  t0Sether  5  when  this  is  over, 
b=  W„le,  and  turned  ‘ 1^™ 'h'y  WiU  lhe" 

or.,  o,'  r^iuiTbt^fVh^10,?  I'  rSS  ‘0ll0WS  =  'ake  °f  iro" 

parcels,  and  put  them  into  a'beVm  5^  ("u™'  dlVlde  k  into  fma11 
^ge:  let  the  quantify  Jf iron ly'/W  dnft,  in  a  fmith’s 
to  it,  as  a  defenfitive^menftr,  C  ^  fmaI1  for  the  experiment ;  put 
fend,  or  flones  of  the  fame  nut"™’  °f  the  vitrefcent  fcoriae of 

of  charcoal  ;  light  this  and  ’  tf1Cn  put  upon  fhem  a  quantity 

that  the  fcori  °KnIy.a  gentie  blaft  of  the  lellow.* 

has  been  fome  time  kept  in  fufion regjlarly  :  when  this 
parts;  which  make  red  hot  an^k' *  OU-t,and  a‘videmnto  two 
co  not,  and  hammer  into  long  bars ;  finally, 

beat  them  red  hot,  and  plunge  them  into  cold  water,  and  they  will 
be  found  to  be  fled,  fo  very  hard  as  not  fo  be  fiieable  ;  and  fo  brittle, 
as  to  break  afunder  when  flruck  with  conliderable  force. 

Stee L-glofles,  a  name  given  to  the  metalline  spheres  ufed  in 
optics. 

Steelyard,  Jpring,  is  a  kind  of  portable  balance,  ferving  to 
weigh  any  matter,  from  about  one  to  forty'  pounds.  It  is  competed 
of  a  brafs  tube,  into  which  goes  a  rod,  and  about  that  is  wound  a 
fpring  of  tempered  fieel  in  a  fpiral  form.  See  it’s  conflrudion  de- 
feribed,  in  Svftem  of  Mechanics,  p.  1372. 

STEEPLE,  an  appendage  generally  railed  on  the  weftern  end  of 
a  Church,  to  hold  the  bells. 

STEERAGE,  is  an  apartment  without  the  great  cabin.  In  large 
(hips  of  war  it  is  ufed  as  a  hall,  through  which  it  is  neccliary  to  pafs 
to  or  from  the  great  cabin.  In  merchant  (hips  it  is  generally  the 
habitation  of  the  inferior  officers  and  fhip’s  crewr. 

Steerage  is  alfo  ufed  to  exprefs  the  effort  of  the  helm  :  and 
hence,  Steerage-way  is  that  degree  of  progreffive  motion  communi¬ 
cated  to  a  Ihip,  by  wffiich  fhe  becomes  fufceptible. of  the  effed  of 
the  helm  to  govern  her  courfe. 

STEEVE,  on  board  a  fliip.  The  feamen  fay,  the  bow-fprit  on 
the  beak-head  of  a  ffiip  Jleeves,  when  it  ftands  too  upright,  or  not 
ftrait  enough  forward. 

STEGANOGRAPHY,  the  art  offecret  writing,  or  of  writing  in 
cyphers,  know  n  only  to  fhe  perfons  correfponding. 

STELLATE,  among  botanifts,  expreffes  leaves  that  grow  not 
lefs  than  fix  at  a  joint,  and  are  arranged  like  the  rays  of  a  Aar. 

STEM  of  a  Jhip ,  is  a  circular  piece  of  timber,  into  which  her  two 
fides  are  united  at  the  fore-end  ;  the  lower  end  of  itis  fcarfed  to  the 
keel,  and  the  bowfprit  refts  upon  it’s  uppef  end. 

-  The  fltem  is  formed  of  one  or  two  pieces,  according  to  the  fize  of 
the  veffel ;  and  as  it  terminates  the  ffiip  forward,  the  ends  of  the 
wales  and  planks  of  the  fides  and  bottom  are  let  into  a-groove  or 
chanel,  in  the  middle  of  it’s  furface,  from  the  top  to  the  bottom  • 
w'hich  operation  is  ufually  called  rabetting. 

The  outlide  of  the  fltem  is  ufually  marked  with  a  fcale,  or  divifion 
of  feet,  according  to  it’s  perpendicular  height  from  the  keel:  the 
intention  of  which  is  to  afcertain  the  draught  of  water  at  the  fore¬ 
part,  when  the  fliip  is  in  preparation  for  a  fea- voyage,  &c, 

Th  eftem,  at  it’s  lowerend,  is  of  equal  breadth  and  thicknefs  with 
the  keel,  but  it  grows  proportionably  broader  and  thicker  towards 
it’s  upper  extremity.  See  Plate  125,  N°  62. 

Stem ,fal/e,  that  fixed  before  the  right  one.  When  a  ffiip’s flem 
is  too  flat,fo  that  the  cannot  keep  a  wind  well,  they  ufetoputa  fade 
flem  above,  wffiich  makes  her  rid  more  W'ay,  and  bear  a  better  (ail. 

S  1  EMPLES,  in  mining,  crofs  bars  of  wood  in  the  ffiafts  which 
are  funk  to  mines.  In  many  places  the  way  is,  to  (ink  a  perpendi¬ 
cular  hole,  or  ffiaft,  the  fides  of  which  they  ftrengthen  from  top  to 
bottom  with  wood-work,  to  prevent  the  earth  from  falling  in  :  the 
tranfverfe  pieces  of  wood,  ufed  for  this  purpofe,  they  call J temples ,  and 
by  means  of  thefe  the  miners  in  fome  places  defeend,  without  ufing 
any  rope,  catching  hold  of  thefe  with  their  hands  and  feet.  3 

S  1  EMSON,  in  a  ffiip,  an  arching  piece  of  timber  fixed  within 
the  apron,  to  reinforce  the  fcarf  thereof,  in  the  fame  manner  as  the 
apron  fupports  the  fcarf  of  the  flem.  In  large  ffiips,  it  is  ufually 
formed  of  twm  pieces.  3 

STENO’s  duel,  the  fame  with  the  fuperior  falival  dua,  which 
runs  from  one  of  the  three  parotids,  about  three  fingers  long,  and  of 
the  thicknefs  of  a  wheat-flraw,  having  a  great  number  of  roots 

S  1  ENT  OROPHONIC  tube,  a  J peaking  trumpet,  thus  called 
from  Stentor  (a  perfon  mentioned  in  the  Iliad,  B.  V.  who,  as  Homer 
tells  us,  could  call  louder  than  fifty  men),  and  voice.  The 

ftentorophonic  horn  of  Alexander  the  Great  is  famous  ;  with  this  it  is 
laid  he  could  give  orders  to  his  army  at  the  diftance  of  ico  ftadia, 
which  is  above  twelve  Engliffi  miles,- 

STEP,  in  a  building.  See  Plate  1 59,/^.  40.  W  W. 

Step,  in  a  (hip,  a  block  of  wood  fixed  on  the  decks  or  bottom  of 
a  ffiip,  and  having  a  hole  in  it’s  upper  lide  fitted  to  receive  the  heel 
of  a  mart  or  capftern. 

Step  and  leap,  \n  the  manege,  one  of  the  feven  airs  or  artificial 
motions  of  a  horfe,  confiding,  as  it  were,  of  three  airs,  viz.  the  pace 
oxjtep,  which  is  terra  a  terra  ;  the  raifing,  which  is  the  curvet,  and 
the  whole  fimffied  with  a  vault  or  leap.  Theft*  properly  puts  a 
horfe  on  the  hand,  and  gives  him  a  rife  to  leap  ;  like  one  that  runs 
before  he  leaps,  that  he  may  go  the  higher  or  the  farther.  For  leaps 
of  all  kinds,  the  rider  is  not  to  give  any  aids  or  helps  with  his  legs, 
only  to  hold  the  horfe  well  up  with  the  bridle-hand  when  he  riles 
before,  that  he  may  rife  the  higher  behind.  When  he  begins  to  rife 
behind,  he  is  to  put  the  bridle-hand  a  little  forwards  to  hold  him 
before,  and  flay  him  there  on  the  hand  as  if  he  hung  in  the  air,  tim- 
mgthe  motion  of  the  bridle-hand  fo,  as  to  make  him  like  a  ball  on 
the  bound,  which  is  the  great  fecret  in  leaping. 

^M7hP^Kr:N,^^‘y/■uSTEi>^EI^•Y^day,  a  fofti^al  of  the  Chriftian 
church,  obferved  on  the  26th  of  December,  in  memory  of  the  firit 

martyr  St.  Stephen,  who  was  ftoned.  A<Sts  vii.  58.  1 

STEPHENS,  Mrs.  her  medicine  for  the  flone,  confifts  of  a  fine 
powder  of  calcined  hen-egg  ffiells,  a  decodion  of  Alicant  foap,  &c. 
and  pills  of  calcined  fnails,  &c.  1  he  parliament,  in  1739  ordered 

hersooo/.  for  publiffiing  the  whole  receipt.  ^ 

Dr.  Hartley,  leaving  out  the  fuperfluous  part  of  Mrs.  Stephens’s 
prelcription,  reduces  her  receipt  to  a  more  Ample  form  ;  to  wit,  to 
two  ounces  and  a  half  of  foap,  and  feven  fcruples  and  a  half  of  egg- 
ffiell  powder,  as  the  mean  dole  of  the  medicine  to  be  taken, 
j  e  bas  a*fo  recommended  the  following  method  of  preparin'*  and 
admin.ftenng  this  medicine:  Take  of  Alicant  foap,  eight  ounces  : 
powdered  quick  lime,  a  little  flaked,  one  ounce  ;  fait  of  tartar,  or 
purified  pot-affi,  a  dram  ;  and  (having  the  foap,  and  mixing  it  with 
e  lime  and  fait,  beat  all  into  a  mafs,  with  as  much  water  as  is  ne- 
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ceflary :  of  this  mafs,  the  quantity  of  three  or  four  ounces  is  to  be 
taken  every  day,  made  into  rolls  taper  at  each  end,  which  are  to  be 
laid  lengthways  on  the  tongue,  and  fwallowed  with  a  mouthful  of 
water.  In  this  way  the  quantity  of  fonp  to  be  taken  daily,  is  nearly 
from  two  ounces  and  five  drams  to  three  ounces  and  a  half;  of  lime- 
powder,  from  three  drams  to  near  half  an  ounce  ;  and  of  fait  of  tar¬ 
tar,  or  purified  pot-alfi,  from  a  feruple  to  near  half  a  dram.  See  the 
article  Lithontriptics. 

STEREOGRAPHIC  projection.  Confult  Treatife  on  Perspec¬ 
tive,  for  a  full  defcnption  thereof. 

STEREOGRAPHY,  the  art  of  drawing  the  forms  or  figures  of 
the  folids  upon  a  plane. 

STEREOMETRY,  (of  rsjeoc,  folid,  and  purfov,  meafure,)  that 
part  of  geometry  which  teaches  how  to  meafure  folid  b  ’dies,  i  e.  to 
find  the  folidity,  or  folid  contents,  of  bodies;  as  globes,  cylinders, 
cubes,  veffels,  (hips,  Sec. 

STEREOT0MY,  the  a£f  of  cutting  folids,  or  making  fedlions 
thereof;  as  walls  and  other  membranes  in  the  profiles  of  architecture. 

STERILITY,  the  quality  of  a  thing  that  is  banen ;  in  oppofition 
to  fecundity  and  fertility.  Nature  has  annexed  fieri  lily  to  all  monflrous 
productions,  that  the  creatures  might  not  degenerate ;  as  in  mules,  &c. 

Women  frequently  become  fterile  alter  a  mifearriage,  or  a  difficult 
labour,  by  reafon  the  uterus,  or  fome  other  of  the  genital  parts,  are 
injured  thereby. 

STERLING,  a  term  frequent  in  Britifh  commerce.  A  pound, 
Hulling,  or  penny  fer/ing,  (ignifies  as  much  as  a  pound,  (hilling,  or 
penny  of  lawful  money  of  Great  Britain, ’as  fettled  by  public  authority. 

Si  ERN  of  a  fhip,  ufually  denotes  all  the  hindermoft  part  ol  her, 
but  properly  it  is  only  the  outermofl  part  abaft. 

Stern  faft,  denotes  fotr.e  faflenings  of  ropes,  &c.  behind  the 
J. tern  of  a  fhip,  to  which  a  cable  or  hawfer  may  be  brought  or  fixed, 
in  order  to  hold  her  ftern  to  a  wharf,  &c.  Stern  poft,  a  great  timber 
let  into  the  keel  at  the  ftern  of  a  fhip,  fomewhat  (loping,  into  which 
are  fattened  the  after-planks  ;  and  on  this  pott,  by  it’s  pintle  and 
gudgeons,  hangs  the  rudder.  Stern-fhects ,  that  part  of  a  boat  which 
is  contained  between  the  Jtern  and  the  afimoftor  hindmoft  feat  of  the 
rowers.  It  is  generally  furnifhed  with  benches  to  accommodate  the 
paflengers.  Stem-way ,  the  movement  by  which  a  fhip  retreats,  or 
falls  backward,  with  her  ftern  foremott. 

STERNOHYOIDRUS,  in  anatomy,  is  a  long,  thin,  flat  muf- 
cle,  broader  at  the  lower  than  at  the  upper  part,  and  is  lituated,  to¬ 
gether  with  it’s  fellow,  on  the  forefide  of  the  throat  ;  from  whence 
lome  have  improperly  named  it  mufculus  bronchi  alls.  Tne  fterno-hy- 
cideti  draw  the  os  hyoides  diredtly  downward,  and  ferve  to  counter¬ 
balance  the  different  'motions  of  the  ftylo-kyoidcci,  omo-hyoidai ,  and 
genio-hyoidai.  See  Plate  148,  fg.  2,  N°  7,  8. 

STERNOMASTOIDiEUS,  a  mufcle  called  Amply  maftoidaus. 

STERNOTHYROIDiEUS,  a  pair  of  mufcles  of  the  larynx, 
arifing  in  the  fternum,  or  breaft-bonc,  and  terminating  in  the  carti- 
lago  thvroides. 

STERNUM,  the  breatt-bone,  is  fituated  in  the  middle  of  the 
bread,  and  is  compofed  of  feven  or  eight  bones  in  infants,  which  at 
full  are  cartilaginous,  but  which  harden  and  unite  into  three  bones 
after  they  are  feven  years  old  ;  the  fubttance  of  thefe  bones  is  not 
folid,  but  fomewhat  fpongious.  See  Plate  147,  fg.  3,  N°  11.  The 
ufe  of  the  fternum  is  to  defend  the  heart,  and  to  receive  the  extremi¬ 
ties  of  the  true  ribs. 

FraClured  Sternum.  After  the  depreffion  of  a  fra£lure,  the  part 
is  in  pain  ;  this  accident  is  alfo  knowm  by  the  bone  grating  if  moved 
by  the  fingers,  and  by  it’s  moving  in  confequence  of  a  little  prelfure 
againtt  it  ;  though  the  proper  indication  is,  a  manifett  finus  or  ine¬ 
quality  in  the  parr.  The  latent  veflels  in  the  fternum  are  broken, 
from  whence  proceed  pains  in  the  bread,  difficulty  of  breathing,  vio¬ 
lent  cough,  fpitting  of  blood,  extravafations  of  blood  00  the  precor- 
dia,  or  within  the  mediattinum,  with  other  dangerous  fymptoms. 

To  reduce  this  kind  of  fra£lure,  lay  the  patient  on  his  back  over 
fome  hard  pillows,  that  his  fhoulders  may  be  deprefled,  and  the  bread 
elevated  ;  the  operator  mutt  then  prefs  forcibly,  and  with  fome  vio¬ 
lence  (hake  each  fide  of  the  breaft,  for  thus  the  ribs  are  extended  and 
the  fternum  puttied  forward.  If  .  this  fails,  make  a  crucial  incifion 
iuto  the  fkin,  and  elevate  the  deprefled  part  of  the  fternum  with  a  te- 
rebra  gently  ferewed  into  the  part.  After  the  reduction  the  napkin 
and  fcapulary  may  be  applied  to  keep  the  thorax  firm. 

STERNUTATIVE,  or  Sternutatory,  a  medicine  proper 
to  produce  fneezing.  Sternutative s,  alfo  called  ptarmics,  are  of  two 
kinds,  gentle  and  violent.  Of  the  firfl  kind  are  Detony,  fage,  marjo¬ 
ram,  tobacco,  and  the  whole  fafhionable  tribe  of  (fluffs.  Of  the 
latter  kind  are  etiphorbium,  white  hellebore,  pellitory,  See. 

STEW,  a  fmall  kind  of  fifh-pond,  the  peculiar  office  whereof  is 
to  maintain  fifli,  and  keep  them  in  readinefs  for  the  daily  ufes  of  the 
family,  &c.  The  filh  bred  in  the  large  ponds  are  drawn  out,  and 
put  in  here. 

Stews,  were  alfo  places  anciently  permitted  in  England,  to  wo¬ 
men  of  profeffed  incontinency,  for  the  proffer  of  their  bodies  to  all 
comers,  called  brothels,  bagnios,  &c. 

STEWARD,  an  officer  appointed  in  another’s  ftead  or  place,  and 
always  taken  for  a  principal  officer  within  his  jurifdflflion.  The 
lord  high  fteward  of  England  officiates  at  a  coronation,  at  the  ar¬ 
raignment  of  a  nobleman  for  high-treafon,  or  the  like.  During  his 
office,  he  bears  a  white  ftaff  in  his  hand  ;  and  the  trial,  See.  ended, 
he  breaks  the  ftaff,  and  with  it  his  commiffion  expires.  The  lord 
fteward  of  the  king’s  houfehold,  is  the  chief  officer  of  the  court,  has 
the  care  of  the  king’s  houfe,  and  authority  over  all  the  officers  and 
fervants  of  the  houfehold,  except  luch  as  belotjg  to  the  chapel,  cham¬ 
ber,  and  (table.  There  is  alfo  a  fteward  of  the  Marihalfea,  who  has 
judicial  authority.  The  fteward  of  a  fhip  is  he  who  receives  ail  the 
victuals  from  the  purfer,  and  is  to  fee  it  well  flowed  in  the  hold;  all 
things  of  that  *ature  belonging  to  the  (hip’s  ufe  are  in  his  cuftody  ; 
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he  looks  after  the  bread,  and  diflributes  out  the  feveral  meffes  of 
vidtuals  in  the  fhip  ;  he  hath  an  apartment  for  himfelf  in  the  hold, 
which  is  called  the  fteward' s  room.  See  Plate  125,  fig.  2,  lit.  II. 

N°47. 

STICK  of  eels,  a  quantify  or  meafure  of  twenty-five.  A  bind  of 
eels  contains  ten  f ticks ,  and  each  ftick  twenty-five  eels. 

Sticks,  foot,  in  printing,  Hips  of  wood  that  lie  between  the  foot 
of  the  page  and  the  chafe,  to  which  they  are  wedged  faft  bv  the 
quoins,  to  keep  the  foitn  firm,  in  conjun&ion  with  the  fiJe-J  ticks, 
which  are  placed  at  the  fide  of  the  page,  and  fixed  in  the  fame  man¬ 
ner  by  means  of  quoins. 

S  I  ICKLE-BACK,  in  ichthyology.  See  Prickle-back. 

SlIGMATA,  in  natural  hiftory,  the  apertures  in  different  parts 
of  the  bodies  of  infefls,  communicating  with  the  tracheae,  or  air 
veflels,  and  fervirig  for  the  office  of  refpiration. 

STIGMATIZING,  among  the  ancients,  was  infii£fed  upon 
(laves  as  a  punithment,  but  more  frequently  as  a  mark  to  know  them 
by  ;  in  which  cafe  it  was  done  by  applying  a  red-hot  iron,  marked 
with  certain  letters,  forming  the  name  or  fome  peculiar  chara&er 
belonging  to  their  matters,  to  their  foreheads,  till  a  fair  impreffion  is  ' 
made,  and  then  pouring  ink  into  the  furrows  that  the  infcription 
might  be  the  more  confpicuous.  Soldiers,  when  inlifted,  were  bran¬ 
ded  in  the  hand  with  the  name  or  charafter  of  tb*ir  general. 

The  votaries  and  worfhippers  of  the  gods  ufed  alfo  to  ftigmatize 
themfelves  by  various  marks:  to  thefe  St.  John  is  fuppofed  to  refer, 
in  Rev.  xiii.  16,  17. 

S  I  ILL  ae  grain,  in  the  colour-trade,  the  name  of  a  compofition 
ufed  for  painting  in  oil  or  water,  and  is  made  by  a  decodbon  of  the 
lycium  or  Avignon-berry  in  alum-water,  which  is  mixed  with  whit¬ 
ing  into  a  pafte,  and  formed  into  twitted  flicks.  It  ought  to  be 
chofen  of  a  fine  gold-yellow,  very  fine,  tender  and  friable,  and  free 
from  dirt. 

STILES,  in  carpentry,  are  the  upright  pieces  which  go  from  the 
bottom  to  the  top  of  any  wainfeot,  or  the  like. 

STILL,  is  the  name  of  an  apparatus  ufed  in  distillation. 

T  hus,  in  cafes  where  it  is  neceflary  to  pm  to  diftillation  a  great  quan¬ 
tity  of  materials,  and  where  the  vapour  is  fo  copious  as  would  re¬ 
quire  a  receiver  of  immenfe.bignefs  to  contain  it,  a  particular  con¬ 
trivance  is  made  ufe  of  to  condenfe  the  vapour  in  it’s  palfage.  For  this 
end  the  vapour  is  let  pafs  through  a  contorted  pipe,  or  worm,  lodged 
in  aveffel  fitted  with  cold  water,  by  the  coldnefs  of  which,  what  en¬ 
ters  the  w’orm  in  vapour  runs  out  condenfed  into  a  ftream  of  liquor. 
The  veffel  here  ufed  to  hold  the  matter  to  be  dlftilled  is  ufually  made 
of  copper,  which  being  well  tinned  within,  is  fufficiently  fecured  from 
giving  any  tinge  to  thofe  kind  of  fubftances  for  w  hich  this  veffel  is 
made  ufe  of.  This  veffel  is  commonly  called  a  copper  ft  ill,  and  the 
pipe,  through  which  the  vapour  paffes,  is  fixed  to  a  head,  which 
lifts  off  from  the  body  of  the  ftill,  for  the  convenience  of  putting 
the  materials  in  and  taking  them  out  :  this  head  is  properly  called 
the  alembic.  Thefe  are  the  veflels  ufed  by  the  diftillers  in  drawing 
their  fpirits.  In  fmall  fills  of  this  kind,  a  more  compendious  me¬ 
thod  is  made  ufe  of  for  condenfing  the  vapour,  which  is  by  includ¬ 
ing  the  head  itfelf  in  aveffel  of  water.  See  Aleme ic,  Retort, 
Worm,  &c. 

Still-Bottoms,  in  the  diftillery,  what  remains  in  the  ftill  after 
the  working  the  wafh  into  low  wines. 

ST1LLATITIOUS  oils,  fuch  as  are  produced  by  diftillation,  in 
oppofition  to  thofe  got  by  infufion,  expreflion,  Sec. 

STILL-YARD,  or  Steelyard,  in  commerce,  a  company  of 
foreign  merchants,  ettablilhed  about  the  year  1232,  with  confider- 
able  privileges.  In  procefs  of  time  it  had  rendered  itfelf  miftrefs  of 
all  the  Enghlh  manufaftoriep,  particularly  thofe  of  cloth,  which  it 
was  allowed  to  fell  not  only  throughout  the  kingdom,  but  alfo  to 
tranfport  abroad.  But  at  length,  on  abuling  the  nation,  their  pri¬ 
vileges  were  revoked  by  Edw.  VI.  in  1552  ;  wrere  reftored  by  Queen 
Mary,  in  1554  ;  and  finally  abrogated  by  Q.  Elizabeth,  in  1578  ;  and 
in  1597  their  houfe,  fituated  near  London-bridge,  and  which  in 
former  times  had  ferved  as  a  bank  for  our  princes  in  their  exigence, 
W'as  (hut  up,  and  it’s  German  inhabitants  fent  away. 

STING,  aculeus,  an  apparatus  in  the  body  of  certain  infedts,  in 
form  of  a  little  fpear,  ferving  them  as  a  weapon  of  offence. 

The  fting  of  a  bee,  or  wafp,  is  a  curious  piece  of  mechanifm  ;  it 
confifts  of  a  hollow  tube,  at  the  root  whereof  is  a  bag  full  of  lharp 
penetrating  juice,  which,  in  flinging,  is  injedkd  into  the  flefh 
through  the  tube. 

Within  the  tube,  Dr.  Derham  has  obferved,  there  lie  two  fmall 
(harp-  bearded  fpears:  in  the  fting  of  a  wafp,  he  told  eight  beards  on 
the  fide  of  each  fpear,  fomewhat  like  the  beards  of  fifh-hooks.  See 
Plate  6g,  fg.  16  and  17. 

One  of  thefe  fpears  in  the  fting ,  or  fheath,  lies  with  it’s  point  a 
little  before  the  other,  to  be  ready,  as  fhould  feem,  to  be  firfl  darted’* 
into  the  flefh,  which  once  fixed,  by  means  of  it’s  foremoft  beard, 
the  other  then  ftrikes  in  too  ;  and  fo  they  alternately  pierce  deeper 
and  deeper,  their  beards  taking  more  and  more  hold  in  the  flefh  : 
after  which  the  fheath  or  fting  follows,  to  convey  the  poifon  into  the 
wound,  which,  that  it  may  pierce  the  better,  is  drawn  into  a  point, 
with  a  fmall  flit  be'ow  that  point  for  the  two  fpears  to  come  out  at. 

By  means  of  thefe  beards  it  is,  that  the  animal  is  forced  to  leave 
it’s  flings  behind  it,  when  difturbed,  before  it  can  have  time  to  with¬ 
draw  the  fpears  into  their  fcabbard. 

STINK,  or  Stench,  a  difagreeable  fmell  exhaling  from  a  cor¬ 
rupted,  or  other  body,  and  which  is  prejudicial  to  the  nofe  and  brain. 

Stink-/>s/,  an  earthen  (hell  charged  with  powder,  and  other  in¬ 
flammable  and  fuffocating  materials,  with  a  lighted  fufe  at  the  aper¬ 
ture,  thrown  on  board  an  enemy’s  fhip  in  die  adiion  of  boarding. 

STINT,  in  ornithology,  a  kind  of  fea-lark.  It  is  fomewhat 
fnialler  than  the  common  ltyk.andin  lhape  refembles  the  fmaller  fnipe. 

STIPULATION, 
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STIPULATION,  in  the  civil  law,  the  aft  of  treating  and  con¬ 
cluding  terms  and  conditions,  to  be  inferred  in  a  contrail.  j 

STI  RRUP,  in  the  manege,  a  reft  or  fupport  for  the  horfeman  s- 
foot,  ferving  to  keep  him  firm  in  his  feat,  and  to  enable  him  to 
mount.  To  lole  one’s J&rrups,  is  to  fuller  them  to  flip  from  the 
foot.  The  ftirrup-foot  is  the  near,  or  left  foot  before.  Stirrup- lea¬ 
ther,  is  a  thong  of  leather  delcending  from  the  faudle  down  by  the 
horfe’s  ribs,  upon  which  the  Jhrrups  hang.  Sirrup-hc&xet,  called 
in  French  porte  drier,  is  an  end  of  leather  made  fait  to  the  end  of 
the  faddle,  to  trufs  up  the  Jiirrup  when  the  rider  is  alighted,  and  the 
horfe  lent  to  the  liable. 

Stirrup  of  a  flip,  a  piece  of  timber  put  upon  a  fhip’s  keel,  when 
forrle  of  her  keel  happens  to  be  beaten  off,  and  they  cannot  come 
conveniently  to  put,  or  St  in  a  new  piece ;  then  they  patch  in  a  piece 
of  timber,  and  bind  it  on  with  an  iron,  which  goes  under  the  fhip’s 
keel,  and  comes  up  on  each  fide  of  the  fhip,  where  it  is  nailed 
ftrongly  with  fpikes  ;  and  this  they  call  a  Jiirrup. 

STOAKED,  in  a  fhip.  When  the  water  in  the  bottom  cannot 
come  to  the  well  of  the  pump,  they  fay,  the  fhip  is  aftoak,  or  ftoaked : 
fo  they  fay  alfo,  the  limber  holes  are  ftoaked,  when  the  water  cannot 
pafs  through  them  ;  and  that  the  pump  is  ftoaked,  when  fomething  is 
got  into  it  which  choaks  it  up,  fo  that  it  will  not  work. 

STOCK,  in  gardening,  the  Item  or  trunk  of  a  tree.  In  the 
choice  of  youngyLrU  for  grafting,  you  fhould  always  prefer  fuch  as 
have  been  railed  from  the  feed,  and  that  have  been  once  or  twice 
tranfplanted.  Next  to  thefe  are  thofe flocks  which  have  been  raifed 
from  cuttings  or  layers,  but  thofe  which  are  fuckers  from  roots  oi 
other  trees,  lhould always  be  rejected.  SeeTr^atife  on  Gardening. 

St  ocK-gilliflowers,  among  gardeners,  the  name  of  a  well  known 
flower,  and  of  which  there  are  many  beautiful  fpecies,  called  the 
ten-weeks  flock,  the  queen  ftock,  and  the  Brumpton-y/sfL 

'Stock- jobbing,  the  art  or  my  fiery  of  trafficking  in  the  public 
ftocks  or  funds.  If ftock-jobbers  make  any  contrail  for  the  fale  of ftock, 
when  they  are  not  aitually  poffeffed  of,  or  intirled  to  the  fame,  thofe 
contrails  will  be  deemed  void.  Likewife  the  parties  fo  agreeing  to 
fell,  are  liable  to  a  penalty  of  500/.  The  time  of  tendering  ftock 
fold,  is  held  to  be  the  laft  hour  of  the  day  on  which  it  was  to  be 
transferred,  and  then  an  aCtual  transfer  is  not  neceffary,  unlefs  the 
perfon  to  whom  it  ought  to  be  made  be  at  the  place  and  time  ready 
to  receive  the  fame. 


Stock. -$2,  in  commerce,  a  kind  of  dried  falted-filh,  of  agreyilh 
afh  colour,  and  the  belly  fomewhat  whiter,  being  only  cod -filh 
cured  in  a  particular  manner,  which  makes  it  neceffary  to  beat  it 
with  fticks  before  it  is  fit  fordrtffing, 

STOCKING,  or  Stocken,  that  part  of  the  cloathing  of  the 
leg  and  foot  which  immediately  covers  their  nudity,  and  fereens 
them  from  cold,  &c.  Anciently,  the  only ftockings  in  ufe  were  made 
of  cloth,  or  of  milled  fluffs  fewea  together ;  but  lince  the  invention 
of  knifing  and  weeing  ftockings  of  filk,  wool,  cotton,  thread,  &c.  the 
ufe  of  cloth  ftockings  is  quite  out  of  doors.  The  modern  ftockings, 
whether  woven  or  knit,  are  a  kind  of  plexufes,  formed  of  an  infinite 
number  of  little  knots  tailed  flitches,  loops,  or  mefhes,  intermingled 
in  one  another.  Knit  ftockings  are  wrought  with  needles  made  of 
polifhed  iron  or  brafs  wire,  which  interweave  the  threads,  and  form 
the  mefhes  the  flocking  conlilts  of.  Woven  ftockings  are  ordinarily 
very  fine.  They  are  manufadured  on  a  frame  or  machine  made  of 
polifhed  iron,  the  ftrudure  whereof  is  exceedingly  ingenious,  but 
withal  extremely  complex. 

STOICS,  a  fed  of  ancient  philofophers,  the  followers  of  Zeno, 
thus  called  from  theGreek,  which  fignifies  a  porch  or  portico, 
becaufe  Zeno  ufed  to  teach  under  a  portico  or  piazza. 

The  Stoics  in  general,  being  lefs  intent  than  other  philofophers 
Tipon  frivolous,  and  often  dangerous  fpeculations,  devoted  their 
Rudies  to  the  clearing  up  of  thofe  great  piinciples  of  morality  which 
are  the  firmed  fupports  of  focicty ;  but  the  drinefs  and  ftiffnefs  that 
prevailed  in  their  writings,  as  well  as  in  their  manners,  difgufled 
molt  of  their  readers,  and  abundantly  leffened  their  utility. 

SI  OLE ,ftola,  a  facerdotal  ornament  worn  by  the  Romiffi  parifh 
pnefts  over  their  furplice,  as  a  mark  of  fuperiority  in  their  refpec- 
tive  churches  ;  and  by  other  priefts,  over  the  alb, "at  celebrating  of 
rnafs,  in  which  cafe  it  goes  acrofs  the  ftomach  •  and  by  deacons, 
over  the  left-fhoulder,  fcarf-wife  ;  when  the  prieft  reads  the  Gof- 
pel  for  any  one,  he  lays  the  bottom  of  his  ftole  on  his  head. 

Groom  of  the  Stole,  the  eldeft  gentleman  of  his  majefty’s  bed¬ 
chamber,  whofe  office  it  is  to  prefent  and  put  on  his  majefty’s  firft 
garment  every  morning,  and  order  the  things  in  the  chamber. 

S  EC  MACH  ventriculus,  in  anatomy,  a  hollow  membraneous, 
orgamcal  part  of  an  animal,  deftined  to  receive  the  food,  after  de- 
gluhtion,  and  convert  it  into  chyle.  It  lies  immediately  under  the 

die  1'ver covfrs  a  Pa«  of  it’s  right  fide,  the  fifteen  touches  it 
e  e  t,an  the  colon  at  it  s  bottom,  to  which  alfothecawl  is  tied. 

tn  Pharmacy»  is  applied  to  medicines  that 
itrengthen  the  ftomach,  promote  digeftion,  &c. 

nonL°fNm,S’ in  na-tU*ral  hiftory’  are  defined  t0  be  effentially  cotn- 
l  d,  Af  V°Vnflammable-  nor  foluble  in  water  or  oil,  not  at 
formwlJ;^  f0U"din  cont,nued  ftrata,  or  beds,  of  great  extent; 
femblina  f  °  op  Pma^  particles,  in  fome  degree  re- 

the  2ritgornf,aHnri°Hged-n,  a  fmoother  cementitious  matter,  and 
mafs2-  or  fifmnvlkeTPartlC  fS’  rUnnin6  toSether  in“>  one  fmooth 
cementhiou! S  °f  granu'es  cohering  by  contaft,  without  any 
ufu-’Uv  H  K  f^.tter  amon§  tbem  ;  or  compofed  of  cryftal  or  fpar 

mixed  Lh  talc,  L  „,h JS 

te rrJftrLt>  an.d  c<*dulus  humanus ,  in  medicine,  a  ftony  or 

terreftnal .  oncretion  ,n  any  of  the  urinary  paffages,  which  occaLis 


a  difficulty  in  making’  water,  and  a  pain  in  the  fmall  of  the  back,  or 
about  the  os  pubis. 

The  fvmptoms  of  the  gravel  and  ftone  are,  frequently,  a  naufea 
and  vomiting,  with  a  numbnefs  down  the  leg  and  thigh  of  the  party 
affefited  ;  a  pain  fixed  or  moveable,  great  or  lefs,  in  proportion  to 
the  bulk  of  impacted  matter  felt  generally  about  the  region  of  the 
loins,  os-pubis,  and  parts  adjacent.  This  pain  is  very  acute,  and 
almolt  continual,  when  the  gravel  or  J tone  remains  at  the  head  of 
the  ureters,  but  begins  ts>  leflen,  a3  it  is  protruded  forwards.  Some¬ 
times,  when  the  ftone  is  angular,  or  continues  long  fixed,  the  urine 
is  bloody  ;  and,  generally,  in  nephritic  obftrU&ions,  it  is  thin,  and 
made  in  a  fmall  quantity,  efpecially  at  the  beginning  of  the  fir. 

|  Sometimes  there  happens  a  total  fuppreffion  of  it,  in  which  cafe 
both  the  ureters  may  be  obftruCted. 

For  the  cure,  Sydenham  recommends  bleeding,  a  poffet  drink,  in 
which  two  ounces  of  marfh-mallow  roots  have  been  boiled,  and  an 
emollient  clyfter  ,  after  which,  he  advifesa  pretty  large  dofe  of  an 
opiate:  that  is,  about  25  drops  of  the  Thebaic  tindture,  or  15  grains 
of  the  faponaceous  pills.  Huxiiam  tells  us,  that  nothing  is  fo  effica¬ 
cious  to  eal'e  the  pain,  and  promote  the  defeent  of  the  ftone  through 
the  ureters,  as  a  tepid  and  emollient  bath.  See  Lithontriftics. 

Stone  alfo  denotes  a  certain  quantity  or  weight  of  fome  com¬ 
modities.  A  ftone  of  beef,  at  London,  is  the  quantity  of  eight 
pounds;  in  Herefordfhire,  i2pounds;  in  the  north,  16  pounds.  A 
ftone  of  wool  (according  to  the  ftatute  of  the  nth  of  Hen.  VII.)  is 
to  weigh  14  pounds  ;  yet  in  fome  places  it  is  more,  in  others  lefs; 
as  in  Glouceiterfbire,  15  pounds;  in  Herefordfhire,  12  pounds.  A 
ftone,  among  horfe-courfers,  is  the  weight  of  Iq  pounds. 

S  I  ONEHENGE,  in  antiquity,  a  famed  pile  or  monument  of 
huge  ftones  on  Snlifbury  plain,  fix  miles  diftant  from  that  city.  It 
con  lifts  of  the  remains  of  four  ranks  of  rough  ftones,  ranged  one 
within  another,  fome  of  them,  efpecially  in  the  outermoft  and  third 
rank,  24  feet  high,  and  fome  of  them  feven  broad;  fuftaining  others 
laid  acrofs  their  heads,  and  fattened  by  mortifes :  fo  that  the  whole 
I  muft  have  anciently  hung  together.  See  Boswell’s  Antiquities/ 

S  TOOMING  of  wine,  is  the  putting  bags  of  herbs  or  other  in¬ 
gredients  into  if. 

,  S  1  ORAX,  or  Styrax,  in  natural  hiftory  and  pharmacy,  a  dry 
and  folid  renn,  of  a  reddifh  colour,  and  a  peculiarly  fragrant  fmell. 

Storax  ought  to  be  chofcn  pure,  very  fragrant,  and  of  an  acrid 
tafte.  It  is  much  recommended  as  a  detergent  and  balfamic,  indif- 
orders  of  the  bread  ;  it  is  alfo  elteemed  a  cordial,  and  is  recom¬ 
mended  in  vertigoes,  and  other  difordersof  the  head  and  nerves. 

Liquid  Storax,  is  a  refinous  juice  of  the  confidence  of  Venice- 
turpentine,  or  thicker:  it  is,  when  clean,  pellucid,  of  a  brownifh 
colour,  with  a  caftfometimesofreddi(h,and  lometimesofgreyifh  in  it, 

S  I  ORK,  ciconia,  in  ornithology,  a  fpecies  of  the  heron. 

The  while f fork  is  larger  than  the  common  heron,  but  it’s  neck  is 
Ihorter  and  thicker;  it’s  head,  neck,  bread,  and  belly,  are  white; 
it  s  eye-lids  are  naked;  it’s  rump,  and  the  outer  feathers  of  the 
wrings,  are  black  ;  it’s  tail  is  white,  and  it’s  beak  lon'g  and  reddifh  ; 
it  s  legs  alfo  are  red.  The  black  Jtork  is  fomewhat  fmaller  than 
the  white;  it’s  head,  neck,  back,  and  wings,  are  black,  with  a 
green ifh  call  among  it ;  the  eye -lids  naked  ;  the  belly,  breaft,  and 
fides  are  white,  and  the  beak  and  legs  are  green. 

SI  ORM-bird,  proceliaria,  of  the  order  of  pafferes ;  the  beak  is  of  a 
compreifed  figure ;  the  upper  and  under  chaps  are  of  an  equal  length, 
and  the  upper  one  is  hooked  at  the  point ;  the  noftrils  are  of  a  cylin¬ 
drical  form,  run  parallel,  and  grow  to  the  beak;  and  the  feet  are 
palmated.  It  is  about  the  fize  of  a  common  water-wagtail,  and  it's 
general  colour  is  black,  very  gloffy  on  the  head  and  back,  only  the 
covering  feathers  of  the  wings  have  fome  white  towards  their  top. 
Before  a  ftorm,  it  always  gets  under  the  covert  of  (hips  failing  in  the 
northern  feas,  whence  it’s  name. 

SI  OVES,  in  gardening,  are  buildings  ereCled  for  the  preferva- 
tion  of  tender  exotic  plants,  which,  without  that  affiltance,  will  not 
bear  the  cold  of  our  winter,  becaufe  they  require  an  artificial  warmth. 

Stove,  among  confectioners,  denotes  a  little  clofet  well  clofed 
on  all  fides,  wherein  are  feveral  ftories  or  rows  of  fhelves  made  of 
wires  one  above  another,  for  the  drying  of  fweftmeats. 

Stoves,  at  fea,  arc  fquare  boxes  made  of  plank,  and  lined  with 
br'^,’  ^°r  burning  charcoal  in  to  drefs  the  admiral’s  victuals. 

S  I  OVER,  in  hufbandry,  denotes  ftraw  or  fodder  for  cattle. 

SI  OWAGE,  in  fea  language,  the  general  difpofition  of  the  fe¬ 
veral  materials  contained  in  a  fhip’s  hold,  with  regard  to  their 
figure,  magnitude,  or  folidity. 

S 1  OWS,  in  mining,  are  feven  pieces  of  wood,fet  upon  the  furface 
of  the  earth,  faftened  together  with  pins  of  wood.  See  Spindle. 

S  rRAI  l ,  or  Streight,  in  hydrography,  a  narrow  paffage  out 
°*  ?Jle  ^ea  *nto  another;  as  thofe  of  Gibraltar,  Magellan,  &c. 

STRAIKS,  in  the  military  art,  ftrong  plates  of  iron,  fix  in  num¬ 
ber,  fixed  with  large  nails,  called ftraik  nails,  on  the  circumference 
of  a  common  wheel,  over  the  joint  of  the  felloe,  both  to  {Lengthen 
the  wheel,  and  to  fave  the  felloes  from  wearing  on  hard  ways  or 
ftreets. 

STRANDED,  among  feamen,  is  faid  of  a  fhip  that  is  driven 
afhoie  by  a  ternpeft,  or  run  aground  through  ill  fteerage,  and  fo 
perifhes.  Where  any  vefiel  is ftranded,  the  juftices  of  the  peace  are 
impowered  to  command  the  constables  near  the  fea-coaft  to  callaf- 
fiftance,  in  order  to  preferve  the  fame,  if  polfible. 

!  STRANGURY,  in  medicine,  a  partial  fuppreffion  of  urine ; 
when  it  is  total,  it  is  called  ifehuria.  Thefe  cafes  are  either  true  or 
fpurious ;  true,  if  the  fuppreffion  happens  while  the  bladder  is  fuH ; 
but  fpurious  when,  through  fome  fault  in  the  parts,  there  is  no  fepa* 
ration  made  of  the  urine,  fo  that  the  bladder  remains  empty, 

A  common ftrangury  is  often  carried  offby  mere  diluters,  fuch  as 

(tea,  barley-water,  or  any  other  watery  liquor,  drank  in  large  quan¬ 
tities,  till  a  fweat  comes  on  ;  and  in  the  gentler  cafes,  where  thefe 
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alone  are  not  quite  effectual,  there  is  no  t  etter  addition  to  them  than 
a  little  nitre.  Bleeding  in  time  often  prevents  great  mifchiefs  from 
thefe  diforders  ;  and  in  cafes  of  a  dyfury,  brought  on  by  the  taking 
cantharides,  there  is  no  remedy  fo  powerful  as  warm  milk  alone, 
drank  in  large  quantities.  Mr.  Boyle  has  alfo  faid  much  in  favour 
of  Venice-foap  on  this  occaGon. 

STRAPPADO,  a  kind  of  military  punifhment,  wherein  the  cri¬ 
minal’s  hands  being  tied  behind  him,  he  is  hoifted  up  with  a  rope  to 
the  top  of  a  long  piece  of  wood,  and  let  fall  again  almolt  to  the 
ground  ;  fo  that,  by  the  weight  of  his  body  in  the  lhock,  his  arms  are 
diflocated.  Sometimes  he  is  to  undergo  thre tftrappadoes,  or  more. 

Strappado  alfo  denotes  chaltifement  by  blows. 

S  1  RATA,  in  natural  hiflory,  the  feveral  beds  or  layers  of  dif¬ 
ferent  matters  whereof  the  body  of  the  earth  is  compofea.  The 
ftrata  include  all  the  layers  of  earths,  minerals,  metals,  (tones,  & c. 
lying  under  the  upper  tegument  or  ftratum,  the  turf  or  mould. 

STRATIFICATION,  in  chemiitry,  the  arrangement  ot  diffe¬ 
rent  matters  in  feveral ftrata  or  layers,  alternately. 

STRAWBERRY,  fragaria,  in  botany.  See  Gardening. 

T'he  proper  foil  for J'trawberries  is  a  light  hazely  loam,  not  over 
rich  ;  the  ground  muft  be  well  dug,  and  very  carefully  cleared  of  all 
noxious  weeds  ;  and,  when  it  is  levelled  even,  it  lhould  be  marked 
out  into  beds  about  three  feet  and  a  half  wide,  leaving  a  path-way 
between  each  bed  of  tw’O  feet  broad. 

Strawberry-leaves  are  fomewhat  ftyptic  and  bitterifh  ;  and  hence 
may  be  of'  tome  fervice  in  debility  and  laxity  in  the  vifeera,  and 
immoderate  fecretions:  they  are  alfo  recommended  in  haemor¬ 
rhages  and  fluxes.  The  fruit  is  very  grateful  both  to  the  palate  and 
ftomach,  abating  heat,  quenching  thirft,  loofening  the  belly,  and 
promoting  urine. 

STRETCHING,  is  generally  underflood  to  imply  the  progref- 
fion  of  a  fhip  under  a  great  furface  of  fail,  when  clole-hauled. 

STRIKE,  a  meafure  of  capacity,  containing  four  bulhels. 

STROPHE,  in  the  Greek  and  Latin  poetry,  a  ftanza*or  certain 
number  of  verfes,  including  a  pertedf  fenfe  ;  fucceeded  by  another, 
confifting  of  the  fame  number  and  meafure  of  verfes,  and  in  the 
fame  difpofition  and  rythmus,  called  antistrophe. 

STUC,  or  Stucco,  in  building,  a  compofition  of  white  marble 
pulverized  and  mixed  with  plaifter  ot  lime  ;  and  the  wdiole,  being 
lifted  and  wrought  up  with  water,  is  to  be  ufed  like  common  plaifler. 

STUD,  denotes  a  colledion  of  breeding  horfes  and  mares. 

STUDDING  fails,  in  a  fhip,  are  certain  light  fails  extended,  in 

moderate  and  fteady  breezes,  beyond  the  Ikirts  of  the  principal  fails, 
where  they  appear  as  wings  on  the  yard-arms:  hence  fomc  have 
called  them  GOOSE -wings. 

STUFF,  in  naval  language,  any  compofition,  or  melted  mafs, 
ufed  to  fmear  or  daub  the  malls,  (ides,  or  bottom  of  a  (hip. 

STUFFING,  or  Congestion,  in  medicine,  a  diflempered 
ftate  of  the  body,  in  which  there  is  a  fpecial  and  peculiar  direction 
of  the  blood,  in  larger  quantities  than  ordinary,  to  fome  particular 
places,  in  order  to  it’s  there  making  it’s  way  out  by  an  haemorrhage, 
and  relieving  nature  from  an  over-abundant  quantity  of  it,  that  ihe 
reft  may  circulate  the  more  freely  and  eatily. 

STUM,  in  the  wine-trade,  denotes  the  unfermented  juice  of  the 
grape,  after  it  has  been  feveral  times  racked  off,  and  feparated  from 
it’s  fediment.  It  is  faid  to  be  a  corruption  ol  mujlum. 

STURGEON ,Jlurio,  a  very  large  fifh,  growing  to  14,  16,  or  18 
feet  in  length  ;  though  the  greater  part  are  caught  much  fmalLr. 

STYE,  or  Stithe,  a  diforder  of  the  eye-lids,  being  a  fmallen- 
cvfted  tumor,  about  the  bignefs  of  a  barley-corn.  When  they  .are 
fmall,  Heifter  thinks  it  beft  to  let  them  take  their  own  courfe  ;  but 
if  fo  large  as  to  occafion  deformity,  or  danger  of  hurting  the  light, 
the  way  to  extirpate  them  is,  to  make  a  longitudinal  incilion  on  the 
part,  and  carefully  take  them  out  whole  ;  or,  if  it  cannot  be  thus 
CTot  out  clean,  it  muft  be  cut  out,  as  far  as  may  be  done,  with  fcif- 
fars,  and  dreffed  with  Egyptian  ointment,  and  a  little  red  precipi¬ 
tate,  or  touched  at  times  with  the  common  cauftic,  till  eaten  tho¬ 
roughly  away,  and  then  the  wound  dreffed  and  healed  in  the  com¬ 
mon  manner.  They  are  fomelimes,  if  taken  in  time,  difperfed  by 
rubbing  them  with  falling  fpittle,  or  by  applying  the  pulp  of  a 
roafted  apple  mixed  with  fome  faffron  and  camphor. 

STYLE,  m  botany,  is  that  part  of  the  piftillum,  or  female  organ 
of  generation,  which  lerves  to  elevate  the  ftigma  from  the  germen, 
on  the  top  of  which  it  is  generally  placed,  and  is  of  various  figures. 

Style,  in  chronology,  is  either  old  or  new.  The  old ftyte  is  the 
Julian  manner  of  computing,  which  obtains  in  fome  proteftantftates, 
who  refufed  to  admit  of  the  reformation.  The  new J'tyle  is  the  Gre¬ 
gorian  manner,  followed  by  the  catholics,  and  others,  in  confequence 
of  that  reformation. 

Style,  in  matters  of  language,  is  the  manner  of  expreffingour- 
felves,  or  of  cloathing  our  thoughts  in  words. 

The  fir  ft  quality,  in  the  ftyle  of  an  orator,  is  eafinefs,  and  that  is 
when  things  are  delivered  with  that  clearnefs  and  perfpicuity,  that 
the  mind,  without  any  trouble,  conceives  them.  To  give  this  ea¬ 
finefs  to  a  ftyle,  we  muft  leave  nothing  to  the  hearer’s  or  reader’s  dc- 
cifion  ;  we  muft  deliver  things  in  their  neceffary  extent,  with  clear¬ 
nefs,  that  they  may  be  clearly  comprehended;  and  here  care  muft 
be  taken  of  the  fluency,  and  to  avoid  all  roughnefs  of  cadence. 

The  fecond  quality  is  ftrength,  and  it  is  diredlly  oppofire  to  'he 
firft  1  it  (trikes  the  mind  boldly,  and  forces  attention.  To  render  a 
ftyle  ftrong,  we  muft  ufe  fhort  and  nervous  expreffions,  of  great  and 
coniprehenfive  meaning,  and  fuch  as  excite  many  ideas,  dee  the 
article  Grandeur. 

The  third  quality  renders  a  ftyle  pleafant  and  florid,  and  depends, 
in  part,  on  the  firft  ;  for  the  mind  is  not  pleafed  with  too  Itrong  an 
intention.  Tropes  and  figures  are  the  flowers  of ftyle ;  the  firft  give 
a  fenfible  conception  to  the  molt  abftrufe  thoughts  ;  figures  awaken 
our  attention,  and  warm  and  animate  the  hearer,  or  reader,  by  giv- 
No.  147.  Vol.  III. 
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•  ing  him  pleafurc.  Motion  is  the  principal  of  life  and  pleafurc;  but 
coldnefs  mortifies  every  thing. 

I  he  laft  quality  is  (eve re  :  it  retrenches  every  thing  that  is  not 
abfolutely  neceffary;  it  allows  nothing  to  pleafurc,  admitting  no 
ornaments  or  decorations.  In  ffiort,  weare  to  endeavour  that  our 
ftyle  have  fuch  qualities,  as  are  proper  to  the  fubjcdl  on  which  we 
difeourfe. 

Style,  in  rr.ufic.  Refer  to  the  Syficm,  p.  1441. 

STYLOIDES,  an  apophyfis  of  the  os  petrofum,  thus  called 
from  it’s  refembling  a  ftyle,  or  fly  let.  See  Plate  19 ,  fig.  13,  lit.  e. 

S  FYPT1C  medicines ,  are  thofe  ufed  for  flopping  haemorrhages. 

Alcohol,  or  pure  (pint  of  wine,  is  the  molt  ufual,  and  perhaps  the 
heft, ftyptic  ;  and  is  the  bafis  of  moft  of  the  celebrated  arcana  for 
flopping  haemorrhages.  Boerhaave  lays  it  becomes  an  immediate 
Jtyptic,  as  it  prevents  putrefaHion,  and  oecafions  a  thin  but  very 
folid  efehar.  For  if  pledgets  be  dipped  in  pure  alcohol,  made  hot, 
and  applied  to  a  bleeding  wound,  if  it  be  clofely  compreffed  upon 
the  part,  and  covered  with  a  jriece  of  bladder  lightly 'befmeared 
with  oil,  and  kept  on  with  a  proper  bandage,  the  haemorrhage  pre- 
fently  ceafes,  and  the  whole  dreffing  may  continue  unremoved  for 
three  days,  in  which  time  the  veffels  are  ufually  clofed,  and  ftrongly 
contracted  and  consolidated,  by  means  of  the  alcohol. 

SUBALTERN,  a  fubordinate  officer,  or  one  who  difeharge's  his 
port  under  the  command,  and  fubjeCt  to  the  direction  of  another: 
fuch  are  lieutenants,  fub-lieutenants,  cornets,  and  enfigns. 

SUBCLAV1US,  a  mufcle  which  arifes  from  the  lower  fide  of 
theclavicuia  near  the  acronium,  and  defeends  obliquely  to  be  in- 
ferted  into  the  upper  part  of  the  firft  rib,  near  the  fternum.  Stc 
Plate  148 ,fg.  2,  N°  9. 

SUBCONTRARY  pofition,  in  geometry.  Refer  to  the  Syftem. 

SUBCOSTAL  mufeies,  are  flefhy  planes  of  different  breadths, 
and  very  thin,  fituated  more  or  lefs  obliquely  on  the  influe  of  the 
ribs  near  their  bony  angles,  and  running  in  the  fame  dire&ion  with 
the  external  intercostals. 

SUBCUTANEUS,  a  thin  membranous  mufcle,  running  under 
the  fkin,  called  alfo  QV  adratus  gen  a,  and  platyfma  myoides. 

SUBLIMATE,  a  chemical  preparation,  the  balis  whereof  is  mer¬ 
cury,  or  quickfilver.  Liver  of  fulphur  is  known  to  be  an  excellent 
antidote  againft  the  poilonous  eff'e&s  of  corrofive  fublimate,  &c. 

Sublimate,  blue,  a  preparation  of  mercury  with  fome  other  in¬ 
gredients,  yielding  a  fine  blue  for  painting.  The  method  of  mak¬ 
ing  it  is  this:  take  quickfilver,  two  parts;  flour  of  brimftone,  three 
parts  ;  fal  ammoniac,  eight  parts  ;  grind  thefe  upon  a  porphyry, 
and,  with  the  quickfilver,  put  them  into  a  long-necked  glafs  veffel, 
luted  at  bottom  ;  place  it  in  a  fand-heat,  and  when  the  moifture  is 
aicending,  you  will  have  a  fine  blue  fublimate  for  painting. 

SUBLIMATION,  in  chenfiftry.  Refer  to  Syftem,  p.  498. 

SUBLIME,  in  difeourfe,  is  defined  bv  Boileau  to  befomething 
extraordinary  and  ftiiprifing,  which  ftrikes  the  foul,  and  makes  a 
fentiment  or  compofition  ravifh  and  tranfport. 

SUBLINGUAL  glands,  in  anatomy,  two  glands  under  the 
tongue,  placed  one  on  each  fide  thereof. 

SUBMULTIPLE,  in  geometry,  &c.  A  fubmultiple  number,  or 
quantity,  is  that  which  is  contained  a  certain  number  of  times  in 
another,  and  which,  therefore*  repeated  a  certain  number  of  times, 
becomes  exactly  equal  thereto. 

SUBNORMAL,  in  geometry.  See  the  article  Conics. 

SUBOKNATION,  a  fecret  or  under-hand  preparing,  inflruft- 
ing,  or  bringing  in  a  talfe  witnefs,  or  corrupting  or  alluring  a  perfon 
to  do  fuch  a  talfe  adt.  Perfons  fuborning  a  witnefs  to  give  talle  evi¬ 
dence,  are  liable  to  40/.  forfeiture,  imprifonment,  pillory,  &c. 

SUBPCENA,  a  writ,  whereby  any  perfon,  under  the  degree  of 
peerage,  is  called  to  appear  in  chancery,  in  cafes  where  the  com¬ 
mon  law  has  made  no  provifion.  The  name  is  taken  from  the 
words  in  the  writ,  which  charge  the  party  fummoned  to  appear  at 
the  day  and  place  afligned,/:^  por.na  centum  Ubrarum,  on  the  penalty 
of  an  hundred  pounds.  There  is  alfo  afubpoena  in  the  exchequer, 
as  well  in  the  court  of  equity  there,  as  in  the  office  of  picas. 

SUBREPT1TIOUS,  or  Surreptitious,  a  term  applied  to  a 
letter,  licence,  patent,  or  other  adt,  fraudulently  obtained  of  a  fu- 
perior,  by  concealing  fome  truth,  which,  had  it  been  known,  would 
have  prevented  the  conceffion  or  grant. 

SUBSCAPULARIS,  in  anatomy,  a  thick  mufcle  arifing  from 
the  bafis  and  fide  of  the  fcapula  ;  and,  fpreading  itfclf  under  the 
whole  convex  or  under  fide  of  it,  being  of  the  fame  breadth  and 
length  with  it,  is  inferted  by  a  femicircular  tendon,  into  the  neck  of 
the  os  humeri.  See  Plate  148,9%.  1,  N°  16. 

SUBSCRIPTION,  in  general,  fignifiesthe  fignature  put  at  the 
bottom  of  a  letter,  writing,  or  inftrument.  In  commerce,  it  is  ufed 
for  the  (hare  or  intereft  which  particular  perfons  take  in  a  public 

:  flock  or  trading  company,  by  writing  their  names,  and  the  (hares 
they  require  in  the  books  or  regifter  thereof.  Alfo  giving  money  to 
be  laid  out  in  charitable  ufes. 

Subscription,  publijhed  by,  this  is  faid  of  books,  whereof  the  au¬ 
thors  or  publiftiers,  procure  a  number  of  purchafers  beforehand, 
on  certain  conditions,  in  order  toafeertain  the  expenees :  the  names 
of  fuch  fubferibers  are  generally  printed  either  before,  or  at  the 
conclufion  of  the  work. 

I  Subscription  of  witneffes,  in  law.  A  will  of  lands  muft  be  at- 

tefted  or  fubferibed  by  three  credible  witneffes  at  lcalt. 

SUBSIDY,  in  law,  fignifies  an  aid  or  tax  granted  to  the  king,  by 
parliament,  for  the  neceffary  oecafions  ot  the  kingdom. 

SUBSTANCE,  fomething  that  fubfifts  of  itfclf,  independently 
of  any  created  being,  or  any  particular  mode  or  accident. 

SUBS  TANTIAL,  in  the  (chools,  what  is  folid,  &c. 

SUBSTANTIVE,  in  grammar.  Refer  to  the  Treatife. 

SUBSTITUTION,  in  grammar,  the  ufing  one  word  for  an¬ 
other.  This  the  grammarians  otherwiic  call Jyllfpfii. 
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Substitution,  in  the  civil  law,  a  difpolition  of  a  teftamen  , 
whereby  the  teftator  fubftitutes  one  heir  for  another,  who  has  only 
the  ufufruS,  and  not  the  property  of  the  thing  left  him. 

Substitution,  in  algebra,  &c.  is  the  putting,  in  the  room  of 
any  quantity  in  an  equation,  fome  other  quantity  which  is  equal 
to  it,  butexprefled  after  another  manner. 

SUBTRACTION,  in  arithmetic.  Confult  the  Syltem. 
SUBSTYLE,  or  Substylar  line,'  in  dialling,  a  right  line, 
whereon  the  ftylc  or  gnomon  of  a  dial  is  crefted.  . 

SUBTANGENT  of  a  curve,  the  line  that  terminates  the  mter- 
fcflion  of  a  tangent  with  the  axis;  or  that  determines  the  point 

wherein  the  tangent  cuts  the  axis,  prolonged. 

Thus,  in  the  curve  A  M,  &c.  (Plate  zj./ig.  io,)  the  line  T  P 

inferceDted  between  the femiordinate  P  M,  and  the  tangent  I  M,is 

ZjuL^t.  And  P  R  is  to  PM,  as  PM  to  PT  ;  and  PM  to 
PT  as  MR  to  TM.  In  the  parabola,  the fubtangent  P  1  is 
double  the  abfcil's  A  P  ;  and  the  fubnorinal  P  R  fubduple  of  the 

^SUBTENSE,  a  right  line  oppofite  to  an  angle,  and  prefumed  to 
be  drawn  between  the  two  extremities  of  the  arch  which  meafures 
that  angle. 

SUBTERRANEOUS,  or  Subterranean,  fomething  under¬ 
ground.  We  read  o f Jubterranean  fires,  winds,  See. 

SUCCESSION,  in  afironomy.  The  fucceffion  of  the  figns,  is  the 
order  wherein  they  follow  each  other;  exprelfed  in  the  two  follow¬ 
ing  technical  verfes: 

Sunt  Aries.  Taurus,  Gemini,  Cancer,  Leo ,  Virgo, 

Ltbraque ,  S corpus,  Areitenens,  Caper,  Amphora,  Pi/ces. 

Succession,  in  the  civil  law,  implies  a  right  to  the  whole  ef- 
fetft*  'eft  bv  a  defunfl. 

SUCCUBUS,  or  Succuba,  a  demon,  or  fpirit,  who  affumes  the 
fhapeof  a  woman,  and,  as  fuch,  lies  with  a  man;  whereas  incubus 
denotes  the  demon  in  form  of  a  man,  and,  in  that,  lies  with  a  w  o- 
man  :  both  terms  are  ufed  for  the  night-mare. 

SUCKER,  in  gardening.  &c.  the  fame  with  off-fets. 

SUCTION  JuSlio,  the  a£t  of  fucking  or  drawing  up  a  fluid,  the 
air,  water,  milk,  or  the  like,  by  means  of  the  mouth  and  lungs. 

In  the fuftion  of  a  common  pump,  the  fucker,  being  tight,  takes  off 
intire  the  preffure  of  the  atmofphere  on  the  furface  of  the  w'ater 
within  the  barrel  of  the  pump  ;  and,  confequently,  the  atmofphere, 
by  it’s  weight*,  muft  force  the  water  tip  to  make  the  equilibrium. 

SUDIS,  Es fphyrana  of  Linnaeus,  in  ichthyology,  the  fea- 
pike.  See  Plate  62,  fig  54. 

It  in  fome  degree  refembles  the  common  river-pike,  but  is  thin¬ 
ner  in  proportion  to  it’s  length.  It  is  caught  in  the  Mediterranean, 
and  ufually  fwims  in  flioals  together.  It’s  ufual  length  is  ten  or 
twelve  inches  ;  and  it  is  efteemed  a  very  well  tailed  fifh. 

SUDORIFIC,  a  remedy  that  caufes  or  promotes  fweat.  Afafe, 
cafy,  arid  effetftual  fudorife  may  be  prepared  in  the  following  man¬ 
ner.  Take  an  ounce  of  refined  camphor,  beat  it  in  a  marble  mortar 
with  two  ounces  of  blanched  almonds,  till  it  be  reduced  to  a 
fmooth  and  even  pafte.  This  may  be  formed  into  pills,  or  bolufes, 
and  given,  according  to  the  ftrength  of  the  patient,  and  other  con- 
liderations,  from  three  grains  to  forty. 

SUET,  Sevum,  a  kind  of  fat,  found  in  deer,  fheep.oxen,  hogs, 
See.  which,  melted  down  and  clarified,  makes  what  W'ecall  tallow, 
ufed  in  the  making  of  candles. 

SUFFERANCE,  in  law,  a  delay  which  the  lord  grants  his  vaf- 
fals,  to  quit  their  hands  of  fees  or  inheritances  they  have  acquired, 
till  rhev  have  paid  the  due  of  indemnity,  &c. 

SUFFOCATION,  in  medicine,  the  privation  of  refpiration,  or 
breathing ;  which  is  fometimes  occafiontd  by  a  congeftion  of  blood 
in  the  lungs,  fo  as  to  prevent  the  ingrefs  of  air, 

Suff  cation  of  the  womb,  or  matrix,  is  a  difeafe  pretty  frequent 
in  w<  men,  called  alfo  fits  of  the  mother. 

SUFFRAGAN,  an  appellation  given  to  Ample  bilhops,  with  re- 
fptdl  to  archbifhops,  on  whom  they  depend,  and  to  whom  appeals 
lie  from  the  bifhop’s  court.  The  term  alfo  denotes  an  afiiftant 
bifhop,  or  coadjutor. 

SUFFUMIGATION,  a  term  applied  to  all  remedies  that  are 
received  into  the  body  in  form  of  Imoke,  &c. 

SUFFUSION,  an  overflowing  of  fome  humour  in  the  body. 

SUGAR,  faccharum ,  a  very  fweet  agreeable  fubflance,  extrafted 
from  a  kind  of  canes,  or  reeds,  growing  in  great  plenty  in  both  the 
Fall  and  Weft  Indies.  Sugar  grows  in  a  long  ftalk,  which  is  called 
a  cane,  full  of  joints,  tw’o,  three,  four,  or  five  inches  afunder,  and 
about  fix  feet  high,  the  fpouts  and  leaves  of  which  rifing  up  fo  high, 

as  may  make  it  appear  near  eight  feet  in  all.  ' 

The  clayed  fugar  imported  from  America,  is  by  our  refiners  dif¬ 
folved  in  water,  the  folution  clarified  with  whites  of  eggs,  and, 
after  due  infpiflation,  poured  into  conical  moulds,  where,  as  foon 
as  the  fugar  has  concreted,  and  the  fluid  part  is  drained  off  by  the 
aperture  at  the  bottom,  the  furface  of  the  loaf  is  again  covered  with 
moiftclay.  The  fugar,  thus  refined,  becomes,  by  a  repetition  of  the 
procefs,  the  double  refined  fugar  of  the  (hops. 

Sugar  diffolvcs,  by  the  afiittance  of  heat,  in  redified  fpirit ;  but 
greateft  part  of  it  feparates  again  in  the  cold,  and  concretes  into  a 
cryltalline  form:  on  this  foundation  faccharine  concretions  are  ob¬ 
tained  trom  faturated  fpirituous  tindures  of  feveral  of  thefweet  plants 

ot  our  own  growth  ;  the  faccharine  part  feparatir.g  when  the  tinc¬ 
ture  is  fet  in  the  cold,  while  the  refinous  or  other  matter  extraded 
™?™ltjiePl,ant’  tre  m.ains  diffolved  in  the  fpirit.  Solutions  of  fugar 
mingle  uniformly  with  thofe  of  other  falioe  fubftances,  whether  aad. 

nfCrh  1  rC,i°r  n!!flral  ’  andmake  no  vifible  alteration  in  the  infufions 
of  the  coloured  flowers  of  vegetables,  or  other  liquors,  in  which  add. 
or  alcahes  produce  a  change  of  colour  or  a  precipitation.  This  fweet 


faline  fubftance  appears  on  all  trials  completely  neutral ;  and  unites 
with  meft  kinds  of  humid  bodies,  without  altering  their  native  qua¬ 
lities  :  it  ferves  as  an  intermedium  for  uniting  together  fome  bodies- 
naturally  repugnant,  as  diftilled  oils  and  water.  On  the  fame  prin¬ 
ciple  it  impedes  a  coagulation  of  milk,  and  the  reparation  of  it’s 
butyraceous  part. 

Sugar,  in  confequence  of  this  property,  is  fuppofed  to  unite  the 
unduous  part  of  the  food  with  the  animal  juices.  Hence  fome  have 
concluded,  that  it  increafes  corpulence  or  fatnefs ;  others,  that  it  has 
a  contrary  effed,  by  preventing  the  feparation  of  the  oily  matter, 
which  forms  fat,  from  the  blood  ;  and  others,  that  it  renders  the 
juices  thicker  and  more  fluggifh,  retards  thecirculation,obltrudsthe 
natural  fecretions,  and  thus  occafions  or  aggravates  fcorbutic,  ca- 
chedic,  hypochondriacal,  and  other  dilorders.  General  experience 
however,  has  not  (hewn,  that  fugar  produces  any  of  thefe  effeds  in 
any  remarkable  degree’*  it’s  moderate  ufc  appears  to  be  innocent  • 
and  perhaps,  of  all  that  have  yet  been  difeovered,  it  is  the  molt  uni- 
verfally  innocent  and  inoffenfive,  as  well  as  tiie  mod  Ample,  fweet. 

Sugar  preferves  both  animal  and  vegetable  fubftarices  from  putre- 
fadion,  and  appears  to  poffefs  this  power  in  a  higher  degree  than 
the  common  alimentary  fait ;  animal  fle(h  having  been  prelerved  by 
it  untainted  for  upwards  of  three  years.  From  this  it  has  been  fome- 
tiines  applied  externally  as  a  balfamic  and  antifeptic.  The  impure 
brown Jugars,  by  virtue  of  their  oily  or  treacly  matter,  prove  emol¬ 
lient  and  gently  laxative.  The  ufes  of fugar  m  medicinal  compofi- 
tions,  whether  for  their  prelervation,  for  procuring  the  intended 
form  and  confidence,  or  for  reconciling  to  the  ftornach  and  pala'e 
fubftarices  ot  themfelves  difguftful,  and  which  could  not  other  wife 
be  taken,  are  too  obvious  to  require  being  enlarged  on.  » 

In  lume  parts  of  North  America,  particularly  in  Canada,  a  kind 
of  fugar  is  prepared  from  the  juice  which  lffues  upon  wounding  or 
boring  certain  fpecies  of  the  maple-tree,  one  of  which  is  named  from 
hence  the  fugar  maple  ;  as  alfo  from  the  wild  or  black  birch,  the 
honey-locult,  and  the  hickery. 

There  are  fundry  vegetables,  raifedin  our  own  country,  which  af* 
ford  faccharine  concreies ;  as  beet  roots,  (kirrets,  parineps,  potatoes, 
celery,  red  cabbage-ltalks,  the  young  lhoots  of  Indian-wheat,  See. 
The  fugar  is  molt  readily  obtained  from  thefe,  by  making  a  tinc¬ 
ture  ot  the  fubjeft  in  reftified  fpirit  of  wine  ;  which  when  laturated 
by  heat  Will  depofit  the  fugar  upon  (landing  in  the  cold. 

Sugar  Candy,  faccharum  candum ,  or  cryflallinum ,  is  fugar  depu¬ 
rated  and  cryftallifed. 

This  is  better  made  of  earthed  fugar,  than  refined  fugar ,  in  re¬ 
gard  the  former  is  fw'eeter 

Thefugar  to  be  ufed  herein  is  firft  diffolved  in  a  weak  lime-water, 
then  clarified,  feummed,  ttrained  through  a  cloth,  and  boiled,  and 
put  in  forms  or  moulds  that  are  traverfed  with  little  rods,  to  retain 
thefugar,  as  it  cryftallifes.  Thefe  forms  are  fufpended  in  a  hot  ftove, 
with  a  pot  underneath,  to  receive  the  fyrup  that  drops  out  at  the 
hole  in  the  bottom,  which  is  half  flopped,  that  the  filtration  may 
be  the  gentler.  When  the  forms  are  full,  the  ftove  is  (hut  up,  and 
the  fire  made  very  vehement. 

Upon  this  the  fugar  fattens  to  the  flicks  that  crofs  the  forms,  and 
theie  hangs  in  little  fplinters  of  cryftal.  When  the  fugar  is  quite 
dry,  the  forms  are  broken,  and  the  fugar  taken  out,  candied.  Red 
fugar-candy  they  make,  by  calling  into  the  veffel,  where  the  fugar  is 
boiling,  a  little  juice  of  the  Indian  fig;  and,  if  it  is  defired  to  have 
it  perfumed,  they  cafl  a  drop  of  fomeetience  in,  when  the  fugar  is 
putting  into  the  forms. 

This  method  of  making  fugar-candy  is  that  of  F.  Labat,  pratftifed 
in  the  Caribbees:  the  method  in  Europe,  deferibed  by  Pomet,  is 
fomewhat  different. 

Whitt  Sugar-Candy,  they  make  of  white  refined  fugar,  boiled 
with  w'ater  into  a  thick  fvrup,  in  a  large  pan.  It  is  candied  in  a 
ftove,  whither  it  is  carried,  inclofed  in  brafs  peels,  crofted  with  little 
rods,  about  which  the  cryflals  faften,  as  they  are  formed.  The  fire 
of  the  ftove  is  kept  equable  for  fifteen  days  ;  after  which  the  fugar  is 
taken  out  of  the  peels  to  be  dried.  Red  or  brown Jugar-candy,  is 
made  like  the  wLite,  except  that  they  only  ufe  hxo'xnfugars  and  ear¬ 
then  pots,  which  occafion  the  difference. 

Barley  Sugar,  is  a Jugar  boiled  till  it  be  brittle,  and  then  cafl  on 
a  (lone  annointed  with  fweet  almonds,  and  formed  iheo  twifted 
flicks  about  the  length  of  the  hand,  and  the  thicknefs  of  a  finger. 
Ir  thould  be  boiled  up  with  a  deco£lion  of  barley,  whence  it  takes 
it’s  name  ;  but  in  lieu  thereof  they  now  generally  ufe  common  wa¬ 
ter,  to  make  thefugar  the  finer.  To  give  it  the  brighter  amber 
colour,  they  fometimes  call  faffron  into  it.  It  is  found  very  good 
for  the  cure  of  colds  and  rheums,  when  moderately  taken. 

Sugar  of  rofes,  is  white  Sugar  clarified,  and  boiled  into  a  confif- 
tence  in  rofe-water  ;  when  boiled,  they  form  it  into  lozenges,  fome¬ 
times  into  little  grains,  of  the  fize  of  peas,  by  keeping  it  ftirring  till 
it  be  cold  and  dry.  It  is  reputed  good  to  foften  and  allay  acrimonies, 
&c.  of  the  bread. 

Sugar-Spirit,  is  made  in  England,  and  other  places,  from  the 
wafhings,  feummings,  drofs,  and  watte  of  a y«gw-bakef’s  refining- 
houfe.  The  manner  of  preparing  it  is  the  fame  with  that  ufed  tor 
the  malt  and  melaffes  fpirits.  * 

This  fugar  fpirit  reduced  to  alcohol  makes  one  of  the  pureft  fpi- 
rits  we  are  acquainted  with,  much  fuperior  to  that  of  meiaffes,  and 
much  more  to  that  of  malt. 

SUGGESTION,  theaft  of  hinting  or  furnifhing  another  with  a 
thought  or  defign,  or  of  infinuating  it  artfully  into  his  mind. 

In  the  French  law,  a  teftament  is  faid  to  be  made  by  fuggeftiont 
when  it  is  made  by  furprife,  and  contrary  to  the  intention  of  the 
teftator.  \f fuggeftion  be  proved,  the  teftament  becomes  null. 

SUGILLA  l  ION,  in  medicine,  an  extravafaiion  of  blood  in  the 
coats  of  the  eye,  which  at  firft  appears  of  a  reddifh  colour,  and  after¬ 
ward 
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■wards  livid  or  black.  If  the  diforder  is  great,  bleeding  and  purging 
are  proper,  as  are  difcutients. 

SUIT,  in  law,  is  ufed  in  different  fenfes;  as,  1.  For  an  a£lion, 
whether  perfonal  or  real.  2.  Suit  of  court,  or /w//-fervice,  which  is 
an  attendance  the  tenant  owes  to  his  loid’s  court.  3.  Suit  covenant, 
where  a  perfon  has-covenanted-to  do  fervice  in  the  court  of  the  lord. 
4.  Suit  cuftom,  which  is  where  one  and  his  ancestors  have  owed  Jiiit 
time  out  of  mind.  5.  It  is  ufed  for  a  petition  to  the  king,  or  any 
perfon  of  dignity  :  where  a  lord  dillrains  his  tenant  for  fuit ,  and  none 
js  due;  in  this  cafe,  the  party  may  have  an  attachment  againlt  him 
tp  appear  in  the  king’s  court.  6.  Suit  of  the  king’s  peace,  is  an  ac¬ 
tion  brought  againlt  a  perfon  for  breach  of  the  king’s  peace;  as  in  the 
cafe  of  treafons,  felonies,  or  trefpalTes. 

Suit,  in  equity  or  chancery ,  commences  by  preferring  a  bill  to 
the  lord  chancellor  in  the  fly le  of  a  petition,  praying  relief  at  his 
hands,  and  alfo  procefs  of  fubpoena  againlt  the  defendant,  to  compel 
him  to  anfwer  upon  oath  to  all  the  matter  charged  in  the  bill.  And 
it  it  be  to  grant  the  poflefiton  of  lands,  to  Itay  wafte,  or  to  ftop  pro¬ 
ceedings  at  law,  an  injunction  is  alfo  prayed,  commanding  the 
defendant  toceafe. 

SULPHUR,  in  natural  hiftory,  a  fat,  undtuous  lort  of  mineral 
fubltance,  fufible  and  inflammable  by  fire,  and  not  dilfoluble  or  mif- 
cible  in  water. 

The  Julphur  or  brimftone  ufed  in  the  (hops  is  of  two  kinds,  the  one 
native,  the  other  fadiitious;  the  former  being  found  naturally  pure  in 
the  earth,  the  latter  having  been  lodged  in  other  bodies,  and  lrom 
thence  feparated  by  means  of  fire  into  the  form  in  which  we  meet 
with  it.  Thtfe  two  kinds,  however,  when  genuine  and  pure,  are 
wholly  the  fame  in  every  refpedL  Their  characters  are,  that  they 
are  d»y,  folid,  friable  bodies,  melting  with  a  fmall  heat ;  inflammable, 
and,  when  fired  in  the  open  air,  burning  almolt  wholly  away  with  a 
blue  flame,  and  a  noxious  vapour;  endued  with  an  eledtric  power; 
and  not  dillblved  in  acid  menltruums. 

1  he  factitious  Julphur  is  feparated,  by  means  of  fire,  from  various 
minerals,  which  are  found  naturally  to  contain  it.  The  greateft  part 
of  what  we  have,  is  made  from  the  common  , vitriolic  pyrites,  the 
fame  mineral  yielding  both  Julphur  arid  vitriol,  and  often  alum.  1  he 
full  give  it  a  degree  of  fire  fufficient  to  melt  the  Julphur  it  contains, 
and,  when  this  is  all  run  out  into  veflels  prepared  to  receive  it,  they 
expole  the  remaining  matter  to  the  air,  after  which  they  boil  it  in 
waier,  and  obtain  from  the  lixivium  the  common  green  vitriol  or 
copperas;  and  after  all  this  is  obtained,  by  adding  an  alcali  to  the 
fa.ne  liquor,  they  get  alum  from  it.  In  fome  places  they  work  an 
arg.iluceous  earth  for  Julphur;  this  is  ufually  of  a  whitifh  coiour, 
variegated  with  veins  of  red,  and  of  a  dufky  blue.  From  this  they 
fepatate  large  quantities  of  common  brimftone,  only,  by  tufion,  in 
clofe  veflels  luted  together,  and  that  which  contains  the  ore  placed  in 
an  inclining  pofture ;  fo  that  as  foon  as  the  Julphur  melts,  it  mult  run 
into  the  other  veflel,  which  ferves  as  a  receiver,  and  which  is  gene¬ 
rally  filled  in  part  with  water. 

The  native  Julphur  is  of  four  kinds,  extremely  different  in  colour 
from  each  other,  and  fome  of  them  containing  particles  ol  other  fub-v 
fiances,  and  thofe  often  of  a  very  wrong  kind  for  medicinal  pur- 
pofes  among  them.  The  four  kinds  of  native  Julphur,  are,  1.  The 
yellow,  which  is  very  pellucid,  and  is  the  belt  of  all  for  medicine, 
being  perfedl  pure  brimftone.  2.  The  greenifh,  which  is  more 
opake,  and  contains  a  large  portion  of  vitriol.  3.  The  grey,  which 
is  foul  and  earthy;  and,  4.  The  red  Julphur ,  which  is  very  beautiful, 
being  perfectly  pellucid  and  of  a  fine  colour,  but  which  is  thelaft  of 
any  to  be  received  into  the  {hops,  as  it  always  contains  fome  arfenic 
in  if. 

Sulphur,  in  it’s  crude  ftate,  is  given  with  great  fuccefs  in  difeafes 
of  the  lungs.  It  (Lengthens  and  cleanfes  them,  and  promotes  ex- 
pe&oration,  and  has  at  ail  times  been  famous  for  it’s  virtues  againft 
cutaneous  difeafes.  It  generally  proves  a  little  loofeningto  the  bow¬ 
els,  and  increafes  the  dilcharges  by  perfpiration ;  it  even  communicates 
it’s  fmell  to  the  perfpired  matter  for  a  conliderable  time  after  taking  it ; 
and  wiil  often  blacken  gold  or  filver  that  is  worn  by  people  who  take 
any  confiderable  quantity  of  it. 

The  preparations  of  Julphur,  in  moft  frequent  ufe  in  the  (hops,  are 
thefe:  1.  Fixed  Julphur.  2.  Flores  Julphuris,  flower  of  brimftone. 
3.  The  Julphur  prczcipitatum,  or  precipitated  Julphur,  commonly  cal¬ 
led  lac  Julphuris.  4.  The  baljamum  Julphuris ,  balfam  of  Julphur.  5. 
The  aqua  Julphurala,  or  Julphurated  water.  6.  'The  Jpiritus  Julphu¬ 
ris,  the  fpirit  or  oil  ol  Julphur. 

Fixed  Sulphur  is  uftd  by  the  enamellers,  and  is  prepared  in  the 
following  manner:  Boil  flower  of  brimftone  in  common  oil  for  an 
hour;  take  the  matter  off  the  fire,  and  pour  on  it  a  quantity  of  very 
ftrong  vinegar,  the  flower  of  brimftone  wiil  on  this  link  to  the  bot¬ 
tom  ;  pour  off  the  liquors,  and  repeat  the  operation  to  the  third  time, 
and  the  powder  then  feparated  is  the  fixed fulphur. 

Flowers  of  Su  lph  ur,  fores  fulphuris.  Take  fix  ounces  of  common 
Julphur,  put  it  into  a  cucurbit,  adapt  a  capacious  head,  and,  having 
luted  the  jun&ures,  place  it  in  a  fand  furnace,  fo  that  the  fand  may  al- 
moft  touch  the  lower  rim  of  the  glafs-head :  let  the  pipe  of  the  head, 
and  alfo  the  body  itfelf,  incline  a  little  downwards,  that  the  moifture 
may  run  into  the  receiver  fixed  for  that  purpofe  ;  make  a  gradual  fire, 
and  contrive  it  till  the  head  begins  to  grow  dark  with  the  afeending 
flowers  ;  continue  the  fire  cautioufly,  that  the  head  may  not  melt  the 
flowers,  and  yet  be  ftrong  enough  to  fublime  the  Julphur  which  will  be 
elevated  into  the  head,  in  a  yellow,  light,  rarified,  loft,  powdery  fub- 
ftance,  called  flowers  of  Julphur.  They  who  make  flowers  of  Julphur 
for  fale,  have  intire  furnaces  built  for  that  purpofe.  It  is  a  good  pec¬ 
toral  medicine ;  it’s  dofe  is  from  10  grains  to  a  fcruple. 

Precipitated  Sulphur,  commonly  called  ?nilk  of  Sulphur.  Take 
flowers  of  Julphur  one  pound,  of  quick  lime  frefh  made,  and  not 
ftony,  three  pounds;  put  thefe  into  two  gallons  of  fair  water,  and 
boil  the  whole  till  the  Julphur  is  dillblved :  fibre  the  folution  through 


paper,  and  add  to  it,  by  a  few  drops  at  a  time,  weak  fpirits  of  vi¬ 
triol  till  it  become  turbid,  and  in  fine  it  will  precipitate  a  white  pow¬ 
der  to  the  bottom  of  the  veil'd;  pour  off  the  water,  and  add  trefti 
feveral  times  till  the  powder,  after  thefe  repeated  walkings,  becomes 
quite  infipid.  This  is  good  in  all  the  cafes  in  which  the  Julphur  in 
fubltance,  or  it’s  flowers,  are  ufed.  It’s  dofe  is  from  10  grains  to 
two  fcruples. 

Simple  Balfam  of  Sulphur.  Take  flowers  of fulphur  four  ounces, 
pure  oil  of  olives  one  pound,  fet  them  over  the  fire  in  an  earthen 
veil'd ;  as  the  oil  grows  hot,  the  fulphur  will  melt  in  it,  and  will  fall 
to  the  bottom  in  form  of  a  red  fhining  fluid.  After  this,  the  fire  is 
to  be  increafed  gradually,  till  the  whole  body  of  the  fulphur  diflblves 
and  blends  with  the  oil  into  a  thick  opaque  liquor ;  great  care  is  to 
be  taken  not  to  fet  the  matter  on  fire,  and  the  veflel  is  to  be  lightly 
covered,  but  the  lid,  or  whatever  elfe  is  put  over  it,  is  not  to  be  fat¬ 
tened  down.  Balfam  of  fulpbur  may  be  made  with  the  fame  procefs 
with  oil  of  turpentine,  or  any  other  of  the  vegetable  effential  oils,  and 
with  Barbadoes  tar;  but  caution  is  to  be  ufed  in  making  the  former 
of  thefe  balfams,  that  the  veflels  be  not  too  clofely  (hut,  nor  the  fire 
too  violently  increafed.  Balfam  of  fulphur  made  with  oil  of  turpen¬ 
tine  will  explode  under  thefe  circumftanceS  with  a  force  greatly  fupe- 
rior  to  that  of  gunpowder.  See  Balsam  of  fulphur. 

Spirit  or  Oil  ^Sulphur.  This  acid  is  wholly  the  fame  with  that 
of  vitriol,  and,  therefore,  it  is  fcarce  worth  any  body’s  while  to  make 
it  in  the  common  way,  it  being  one  of  the  molt  troublefome  procelfes 
in  chemiftry. 

Troches  ^Sulphur,  are  directed  by  the  college  of  London  to  be 
made  by  beating  together  two  ounces  of  the  wafhed  flowers  and  four 
of  double  refined  fugar,  and  making  up  the  mafs  with  muc  lage  of 
quince-feeds:  but  that  of  Edinburgh  directs,  one  ounce  of  the  flowers 
of  Julphur ,  a  dram  of  flowers  of  benzoin,  and  three  ounces  of  fine 
fugar,  to  be  formed  with  mucilage  of  gum  tragacan'h ;  bv  the  addition 
of  the  flowers  of  benzoin,  the  medicine  is  fuppofed  to  be  rendered 
more  efficacious  in  fome  diforders  of  the  breaft. 

Sulphurated  water.  Take  common  water  one  quart,  of  pure 
fulphur  half  a  pound,  fet  a  part  of  the  Julphur  on  fire  in  an  iron  ladle, 
and  fufpend  it  in  that  ftate  over  the  water  in  a  clofe  veffcl ;  let  the  re¬ 
mainder  of  the  fulphur  be  afterwards  fired  arid  fufpended  in  the  fame 
manner,  and  when  the  operation  is  over,  the  water  will  have  acquired 
a  ffiarp  acid  tafte,  and  is  10  be  referved  for  ufe. 

SULT  JiN,  or  Soldan,  a  title  of  honour,  given  to  the  emperor 
of  the  Turks.  The  queen  is  Sultana  or  Sultan  ess. 

SUMACH,  rhus,  in  botany,  a  low  tree,  or  ihrub,  with  oval, 
pointed,  ferrated,  downy  leaves,  having  each  a  red  rib  running  along 
the  middle,  fet  in  pairs  without  pedicles,  producing  cluiters  of  f mall 
yellow tfb  or  greenifh  flowers,  each  of  which  is  followed  by  a  fmall, 
red,  flattifh  berry,  including  a  roundtlh  redddh  brown  feed. 

SUMMIT,  the  top  or  vertex  of  any  body  or  figure. 

SUMMONS,  in  law,  a  citing  or  calling  a  perfon  to  any  court,  to 
anfwer  a  complaint,  or  even  to  give  in  his  evidence. 

SUMPTER-AaWi’,  one  that  carries  provifions,  <&c.  for  a  journey. 

SUMPTUARY  laws,  are  thofe  made  to  reftrain  excefs  in  apparel, 
coftly  furniture,  eating,  &c. 

SUN,  fol,  in  aftronomy,  the  great  luminary  which  enlightens  the 
world,  and,  by  his  prefence,  conflitutes  day.(  Refer  to  Syftem  of 
Astronomy,  p.  258,  &c. 

With  refpedl  to  the  apparent  annual  motion  of  the  Sun  round  the  earth ; 
it  is  eafily  (hewn,  by  altronomers,  that  the  annual  motion  of  the 
earth  will  occafion  fuch  an  appearance. 

A  fpe&ator  in  the  fun  would  fee  the  earth  move  from  weft  to  eaft, 
for  the  fame  reafon  as  we  fee  the  fun  move  from  eaft  to  weft :  and  all 
the  phaenomena  refulting  from  this  annual  motion,  in  which  foever  of 
the  bodies  it  be,  will  appear  the  fame  from  either. 

Let  S,  for  inftance  {Plate  164,  fig.  39,)  reprefent  the  fun,  ABCD 
the  earth’s  orbit,  which  it  paffes  through  from  weft  to  eaft,  in  the 
fpace  of  a  year.  Now,  a  fpedlator  in  S,  viewing  the  earih  at  A,  will 
refer  it  to  the  point  of  the  fphere  of  the  Itars,  T  :  when  arrived  in  B, 
the  fpe&ator  will  fee  it,  as  in  the  point  25 :  when  in  C,  as  in  the 
point  £:,  &c.  till,  after  it’s  whole  circuit,  it  will  be  again  feen  in  Y. 
Thus  will  the  earth  appear  to  deferibe  the  whole  ecliptic,  and  to  pafs, 
fucceffively,  from  fign  to  fign. 

Suppofe,  now,  the  fpedator  removed  from  the  fun  to  the  earth, 
which  imagine  in  C,  the  diftance  of  the  fixed  ftars,  we  have  fhewn, 
is  fo  vaft,  that  that  of  the  fun  is  but  a  point  to  it.  The  fpe&ator, 
therefore,  now  fituate  on  the  earth,  will  fee  the  fame  face  of  the 
heavens,  the  fame  ftars,  &c.  as  before:  the  only  difference  will  be, 
that  as  before  he  imagined  the  earth  in  the  heavens,  and  the Jun  in 
the  center;  he  will  now  fuppofe  the  Jun  in  the  heavens,  and  the  earth 
in  the  center. 

The  earth,  therefore,  being  in  C,  the  fpe&ator  will  fee  the  Jun  in 
Y';  and  the  fpedlator,  being  carried  along  with  the  earth,  and  par¬ 
taking  of  it’s  annual  motion,  will  not  perceive  either  his  own  motion, 
or  that  of  the  earth;  but  obferving  the  Jun,  when  the  earth  is  arrived 
at  D,  the  Jun  will  be  feen  at  25.  Again,  while  the  earth  proceeds 
to  A,  the  Jun  will  feem  to  have  moved  through  the  figus  25,  ft,  and 
rtp  ;  and  while  the  earth  deferibes  the  femictrcle  ABC,  the. Jun  wiil 
appear  to  have  moved,  in  the  concave  furface  of  the  heavens,  through 
the  fix  figns,  nj,  J: ,  Vf,  St,  K  ;  fo  that  an  inhabitant  of  the 
earth  will  fee  the  Jun  go  through  the  fame  orbit,  or  circle,  in  the 
heavens,  and  in  the  fame  fpace  of  time,  as  a  fpedlator  in  the  Jun 
would  fee  the  earth  deferibe  the  fame. 

Hence  arifes  that  apparent  motion  of  the  Jun,  whereby  he  is  feen  to 
advance,  infenfibly,  'towards  the  eaftern  ftars ;  infomuch  that,  if  any 
ftar,  near  the  ecliptic,  rife  any  time  with  the  Jun;  after  a  few  days, 
the  Jun  will  be  got  more  to  the  eaft  of  the  ftar,  and  the  ftar  will  rife 
and  fet  before  him. 

SUNDAY,  dies  foils,  alfo  called  the  Lord’s-Day,  a  folemn  fef- 
tiv^l  obferved  by  Chriltians  on  the  firft  day  ot  every  week,  in  memory 

5  of 


1764] 


SUPERFICIES. 


of  our  Saviour’s  refurreffion.  This  is  the  principal  and  mod  noted 
of  the  Chriftian  feflivals,  and  was  obferved  with  great  veneration 
in  the  ancient  church,  from  the  time  of  the  apoftles,  who  them- 
felves  are  often  faid  to  have  met  on  that  day  for  divine  fervice.  It 
is  likewife  called  the  fabbath-day ,  as  being  fubftituted  in  the  room 

of  the  Jewilh  fabbath.  ,  ,. 

Bv  our  laws,  no  perfon  is  to  do  any  worldly  labour  on  this  day, 
which  is  fet  apart  for  the  fervice  and  worlhip  of  God,  except  works 
of  neceffity  and  charity,  under  the  penalty  of  five  Ihillings.  And  if 
any  perfon  cry,  or  expofe  to  fale  any  wares,  or  goods  on  a  Sunday, 
the  fame  will' be  forfeited  to  the  poor,&c.  the  offender  being  convic¬ 
ted  thereof  before  a  juftice  of  the  peace,  6cc.  who  is  authorifed  to 
caufe  the  penalties  and  forfeitures  to  be  levied  by  diflrefs..  Y et  this 
extends  not  to  drefiing  of  meat,  nor  to  the  felling  of  milk  in  the 
morning  or  evening,  or  the  felling  of  mackrel  on  that  day.  The 
Sunday  is  not  a  day  in  l^w,  fo  that  no  procefs  lies,  or  may  be  ferved 
thereon,  except  for  treafon.or  felony,  or  anefcape.  A  fale  of  goods, 
cr  contract  made  on  a  Sunday ,  is  deemed  void. 

Sunday  Schools.  Thefe  ufeful  inftitutions  were  firft  fet  on 
foot  bv  Mr.  Raikes,  printer,  of  Gloucefter,in  the  year  1784-  Their 
obje£t  is,  to  prevent  poor  children, efpecially  in  great  manufacturing 
towns,  from  fpendingthe  fabbath  in  idlenefs  and  profligacy,  and  to 
employ  that  facred  day  in  imprefling  on  their  minds  the  principles  of 
piety  and  virtue,  and  the  love  of  induftry  and  good  order.  The  ef- 
fefts  produced  by  them  have  been  in  the  higheft  degree  beneficial 
to  the  nation  at  large  ;  infomuch  that  the  defign  is  very  generally 
patronized  by  the  affluent  and  humane.  Many  have  been  eftablilh- 
ed  in  the  metropolis  and  it’s  vicinity,  as  well  as  in  various  parts  of 
the  country ;  and  they  all  bid  fair  to  make  a  confpicuohs  figure  in 
the  annals  of  virtue,  and  virtuous  inftitutions. 

SUN-DEW,  drojera ,  ros  folis ,  a  genus  of  the  pentandria  penta- 
gynia  clafs;  the  calyx  is  divided  into  five  fegments  ;  the  petals  are 
five;  thecapfuleis  Angle  celled,  with  five  valves  at  the  apex,  and 
Contains  many  feeds.  There  are  fix  fpeeies. 

Ros  folis  is  commended  by  fome  as  a  great  cordial,  and  good  for 
confumptions,  convulfions,  and  the  plague. 

SUN-FISH,  mold.  It’s  body  is  broad  and  fhort,  and  it’s  hinder 
extremity  is  terminated  by  a  circular  fin,  which  ferves  it  for  a  tail  ; 
fo  that  it  looks  like  the  head  of  a  large  fifh  fevered  from  it’s  body  ; 
it  is  frequently  of  two  feet  in  length,  and  fometimes  very  much  ex¬ 
ceeds  that  fize,  growing  even  to  two  hundred  weight.  See  Plate  62, 
fig-  55- 

One  of  thefe  fifti,  of  five  hundred  weight,  was  taken  in  1734,  near 
Plymouth,  and  on  boiling  a  piece  of  the  flefh,  it  was  found,  inftead 
of  a  firm  jnafs,  to  be  all  converted,  in  a  few  minutes,  into  a  perfefl 
jelly,  fo  that  it  could  not  be  taken  out  otherwife  than  with  a  fpoon. 

SUN-FLOWER,  in  botany,  a  genus  of  plants,  the  flower  of 
which  is  of  a  radiated  kind  ;  it’s  difc  is  made  up  of  flofcules,  and 
it’s  outer  edge  of  femiflofcules  ;  thefe  ftarid  upon  the  embryo  feeds, 
and  are  feparated  from  one  another  by  little  leaves  of  an  imbricated 
figure,  and  contained  in  a  fcaly  hufk,  or  cup;  the  embryos  finally 
ripen  into  feeds  furnifiied  with  two  little  leaves.  See  Treatife  on 
Gardening.  There  are  feveral  different  fpeeies  of  this  flower,  all 
which  are  very  beautiful  in  large  gardens.  They  are  moll  of  them 
annual  plants,  and  are  to  be  fown  every  fpring  in  a  bed  of  good 
light  earth. 

SUPERCARGO,  an  officer  in  a  ftiip,  employed  by  merchants  to 
go  a  voyage,  and  overfee  their  cargo,  or  lading,  and  difpofe  of  it  to 
the  beft  advantage. 

SUPEREROGATION,  in  theology,  what  a  man  does  beyond 
his  duty,  or  more  than  he  was  commanded  to  do. 

This  monftrous  and  abfurd  doctrine  was  firft  invented  towards 
the  clofeof  the  12th  century,  and  modified  and  embellilhed  by  St. 
Thomas  in  the  13th. 

SUPERFETATION,  in  medicine,  a  fecond,  or  after  concep¬ 
tion,  happening,  when  the  mother,  already  pregnant,  conceives  of 
a  later  coition  ;  fo  that  ffle  bears  at  once  two  loctufes  of  unequal  age 
and  bulk,  and  is  delivered  of  them  at  different  times. 

SUPERFICIES,  or  Surface,  in  geometry,  a  magnitude  con¬ 
sidered  as  having  two  dimenfions;  or  extended  inlength  and  breadth, 
but  without  thicknefs  or  depth.  In  bodies,  the  fupcrficies  is  all  that 
prefents  itfelf  to  the  eye. 

or£cr  to  ev*nce  the  ufe  of  fluxions  in  finding  the  fitperficies  of 
folid  bodies;  let  F  AF  [Plate  30,  fig.  88)  reprefent  a  folid  gene¬ 
rated  by  the  revolution  of  any  given  curve  A  F  about  it’s  axis  A  H  ; 
uo  Du*  c,rc^e>  *A'hofe  diameter  is  the  variable  line  (or  ordinate) 
R  b  R,  be  conceived  to  move  uniformly  from  A  towards  F  E,  and 
to  dilate  itfeli  fo,  on  all  fides,  at  the  fame  time,  as  to  generate,  by 
it  s  periphery,  the  promoted  fuperficies  RAR:  then,  the  length  of 
that  periphery,  or  the  generating  line,  being  exprefled  by  3,141592, 
Nc.  X  ER  ( — -2  py)  and  the  celerity  with  which  it  moves  by  z,  the 
fluxion  of  th  &  Superficies  RAR,  or  the  fpace  that  would  he  uniform¬ 
ly  generated  in  the  time  of  deicribing  z,  will  therefore  be  truly  re- 
prefented  by  2  py  z.  1 

Hence,  if  w  be  taken  to  reprefent  the  whole  furface  RAR,  gene¬ 
rated  from  the  beginning,  we  (hall  have  w— 2/yz— 2  py*/x'4-y*  • 
whence  w  itfelf  may  be  found  :  as  in  the  following  examples.  ^ 
ihl'yfir  ty™tne*hcemKx/uperficies  oft,  cone:  the  femidiameter  of 
hvnnth  B  P  —  ^-?>)  being  put  —  b,  the  flanting  line,  or 
fr !I  A?rfC*iA<?  r 7  and  F G  parallel  to  D  C  —y,  &c.  we  (hall 
from  the  fimilarity  of  the  triangles  A  DC  and  G  mg,  have  b  :  c  \ \  jr 

{ng) :  2  (G^);^;  whence  w  (  ? p  z)  ,  and  confeqhent- 

1)  cu  — — i_.  This,  when y=b,  becomes  equal pcb=px  DC 
the  C°,nvcx  Heffifies  of  the  whole  cone  ABC:  which 
bale  and',hX!i,n°gaite!angle  UI,der  half  thc circumf“e"“ 
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2.  To  find  the  fuperficies  of  a  fphere  A-EBH,  (fig.  89.)  In  tff 3 
cafe,  putting  the  radius  O  H  z=za,  A  F  z=zx,  H  m  x,  Sc c.  we  fhall 
(by  reafon  of  the  fimilar  triangles  O  H  F  and  H  m  h )  have  y  (F  H) 

:  a  (O  H)  I  \  x  (H  m)  :  z  (H  h)  =  — :  therefore  w  (1  p  y  z)=:  1  p  ax  \ 

and  confequently  the  fupcrficies  (w)  itfelf  m  2p  ax  z=z  A  F  X  peri¬ 
phery  A  E  B  H.  Which,  if  the  whole  fphere  be  taken,  will  become 
A  B  X  periph.  A  E  B  H  mfour  times  the  area  B  E  A  H  O. 

Hence  the  fuperficies  of  a  fphere  is  equal  to  four  times  the  area  of 
it’s  greadeft  circle  :  and  the  convex  fuperficies  of  any  fegment  thereof, 
is  to  that  of  the  whole,  as  the  axis  (or  thicknefs)  of  the  Fegment  to 
the  diameter  of  the  fphere. 

3.  To  determine  the  fuperficies  of  a  fpheroid.  Let  A  C  F  H  G 
(fig.  go,)  reprefent  one  half  of  the  propofed  fpheroid,  generated 
by  the  rotation-of  the  femi-ellipfis  F  A  G,  about  it’s  axis  AH  ; 
put  A  H  =  a,  FH  (or  FI  G)  =r,  BH=r,  BC-j,  F  C 
—  z,  and  the fuperficies  generated  by  F  C  (orGD)  w  :  then. 


from  the  nature  of  the  ellipfis,  we  have  yzzz 
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therefore,  in  this  cafe,  w  (2  py  z) : 
ent,in  an  infinite  feries, is  spcx/i- 
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But  the  fame  fluent  may  be,  otherwife,  very  eafily  exhibited  by 
means  of  the  area  of  a  circle  :  for,  if  from  the  center  H,  with  a  ra¬ 


dius  equal  to-^,  a  circle  S  E  R  be  deferibed,  and  the  ordinate  B  C 

be  produced  to  interfedl  it  in  E,  it  is  evident  that  BEzrA  — _ 

*  bb 


xx, 


and  that  the  fluxions  of  the  area  E  SH  B  will  be  expreffed  by  .v 


sj 


b  b 


-x2  ;  which  being  to- 


pb  c  x 
a  a 


-xs,  the  fluxion  be¬ 


fore  found,  in  the  conftant  ratio  of  1  to  ZJTL:  their  fluents  muff 

a* 

therefore  be  in  the  fame  ratio  ;  and  fo  the  latter,  expreffing  the  fu¬ 
perficies  C  F  G  D,  will  confequently  be  1 — ~  ^  b  c.  x  B  E  S  F  H  — 

a  a  N 

FH 

2  P  X  X  2  E  S  F  H.  This  folution,  it  may  be  obferved, 

obtains  only  in  eafe  cf  an  oblong  fpheroid,  generated  by  the 
rotation  of  the  ellipfis  about  it’sgreatcr  axis  ;  for,  in  an  oblate  fphe¬ 
roid,  generated  about  the  leffer  axis,  the  value  of  b  (  \/ a~ — c2)  will 
be  impoflible  ;  lince,  in  this  cafe,  H  F  is  greater  than  H  A. 

Superficies,  line  of,z.  lipe  ufually  found  on  the  fefior,  and 
Gunter’s  feale. 

SUPERFLUOUS  interval,  in  mufic,  is  one  that  exceeds  a  true 
diatonic  interval  by  a  femitone  minor. 

I  husthe  fuperfluous fecond,  or  tone,  contains  a  femitone  minor 
more  than  a  tone,  or  greater  fecond  ;  and  will  therefore  be  expreffed 
by  fhf,  or  by  1  he  fuperfluous  third  is  greater  than  the  third 

major  by  a  femitone  minor,  and  will  therefore  be  expreffed  by 
—  4  X  ii-  *s  not  ‘n  ufe.  The  fuperfluous  fourth  is  expr.elled 
by  \f==-  t  X  •§£•  f c  *s  by  pradlitioners,  and  in  temperate  feales, 
contounded  with  the  tritonus. 
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The  fuperfluous  fifth  is  expreffed  by 
This  is  equal  to  two  thirds  major,  for  ^Xt  —  f’c* 
The  fuperfluous  fifth  occurs  in  praftice,  as  from  C  to  G  lharp. 
The  fuperfluous  Jixth  is  of  two  kinds  ;  being  the  refpedfive  comple¬ 
ments  o.f  the  two  diminifhed  thirds  to  the  odavc.  Thc  fuperfluous 
feventh  is  expreffed  by  'f  X  -f|-=  jf .  This  is  a  diefis  lefs  than 
the  odfave.  1  he  futerfluous  odlave  is  a  femitone  minor  more  than 
the  oeftave,  as  from  C  to  c  lharp.  It  fometimes  occurs  in  the  baffes 
of  inftrumental  pieces.  Sce  the  article  Interval,  in  the 
Treatife. 

SUPERFINE,  in  the  manufa&ories,  a  term  ufed  to  exprefsthe 
fuperlative  finenefs  of  a  fluff. 

SUPERINTENDENT,  or  Superintendant,  in  the  French 
cuftoms,  an  officer  who  has  the  prime  management  and  direction  of 
the  finances  or  revenues  of  the  republic. 

SUPERIOR,  is  one  raifed  above  another,  or  that  has  a  right  to 
command  another  from  pre-eminence. 

SUPERLA1  I VE,  in  grammar.  Confult  the  Syftem. 

SUPERNUMERARY,  fome  thing,  or  perfon,  over  and  above 
a  fixed  number. 

SUPERSEDEAS,  in  law, a  writ  iffued  in  divers  cafes,  importing 
in  general,  a  command  to  ftay  or  bear  fome  ordinary  proceedings 
in  law,  which,  in  appearance,  ought  to  be  done,  or  purfued,  were 
it  not  for  the  caufe  whereon  this  writ  is  granted. 

SUPERSTI I  ION,  extravagant  devotion,  or  religion,  wrong  di¬ 
rected  or  conducted.  The  Romifh  superstitions  are  well  known, 
and  now  del  pi  Fed  by  all  fenfible  people. 

SUPERVISOR,  a  furveyor  or  overfeer.  Afupervifor  of  a  will, 
is  a  perfon  appointed  to  fee  that  the  executors  thereof  do  pundua  Iy 
obferve  and  perform  the  fame. 

SUPINATOR,  in  anatomy,  a  denomination  given  to  two  muf- 
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cles  of  the  arm,  the  one  called  the  fupinato’r  longus,  the  other  the  fu- 
pinator  brevis,  bbth  ferving  to  turn  the  palm  of  the  hand  upwards. 
The  firft  has  it’s  origin  from  the  exterior  fpine  of  the  humerus,  and 
it’s  termination  at  the  lower  end  of  the  radius:  fee  Plate  148,  fig ■  1, 
n°  20  ;  fig.  2,  19  ;  fig.  6,  n°  16  ;  fig.  7,  «°  44.  The  fecond 

rifes  from  the  upper  part  of  the  ulna,  and  is  inferted  into  the  upper 
part  of  the  radius,  which  it  totally  furreunds  and  inclofes,  fig.  7, 
«°  10  and  45. 

SUPINE,  in  Latin  grammar,  part  of  the  conjugation  of  a  verb, 
being  a  verbal  fubftantive  of  the  fingular  number,  and  the  fourth 
declenfion.  There  are  two  kinds  of  Jupines  ;  one,  called  the  firft  Ju- 
pine,  ending  in  urn,  of  the  accufative  cafe,  is  always  of  an  a&ive  fig- 
nification,  governed  of  a  verb,  and  marks  a  motion,  as  abiit'deambu- 
latum;  the  other  called  the  laft  Jupine ,  and  ending  in  u,  of  the  ablative 
cafe,  is  of  a  paflive  fignification,  and  is  governed  by  fubftantives  or 
adjeftives,  as  facile  di£lu,  &c. 

SUPPORTED,  in  heraldry,  a  term  applied  to  the  uppermoft 
quarters  of  a  ftiield  when  divided  into  feveral  quarters,  thefe  feeming, 
as  it  were,  fupported  or  fuftained  by  thofe  below. 

SUPPORTERS,  in  heraldry,  figures  in  an  atchievement  placed 
by  the  fide  of  the  fhield,  and  feeming  to  fuppoft  or  hold  up  the  fame. 
Supporters  are  chiefly  figures  of  beafts. 

In  England,  none  under  the  degree  of  a  banneret  are  allowed  fup- 
porters,  which  are  reftrained  to  thofe  called  the  high  nobility.  The 
Germans  permit  none  but  princes  and  noblemen  of  rank  to  bear  them  : 
but  among  the  French  the  ufe  of  them  is  more  promifeuous. 

SUPPOSITORY,  in  pharmacy,  a  kind  of  medicated  cone,  or 
ball,  which  is  introduced  to  the  anus  for  opening  the  belly.  Sup- 
pofitories  are  ufually  made  of  foap,  fugar,  alum,  or  a  piece  of  tallow- 
candle,  about  the  length  of  a  man’s  thumb  and  the  breadth  of  a 
finger,  though  they  may  be  made  fmaller  for  children,  and  fome- 
times  a  little  thicker  for  adults. 

SUPPRESSION,  in  law,  the  extindlion  or  annihilation  of  an 
office,  right,  rent,  or  the  like. 

Suppression,  in  grammar  and  rhetoric,  denotes  an  omiflion  of 
certain  words  in  a  fentence,  for  fake  of  brevity  and  elegance,  which 
yet  are  neceflary  to  full  and  perfect  conftru&ion  :  as,  “  I  come  from 
my  father’s;’-’  that  is,  “from  my  father’s  houfe.”  SuppreJJion  is 
alfo  a  figure  of  fpeech  whereby  a  perfon  fpeaks  not  out  all  he  means, 

but  fuddenly  breaks  off  his  difeourfe,  as,  §hjos  ego - fed  praftat 

motos  componere  fiuttus. 

Suppression  of  urine,  is  the  concealment  or  ftoppage  of  our  wa¬ 
ter  through  falfe  delicacy,  which  is  produftive  of  many  evil  confe- 
quences,  particularly  to  women,  as  they  are  the  moft  liable  to  be  thus 
punctilious. 

SUPPURATION,  in  medicine  and  furgery,  the  fecond  way 
wherein  an  inflammation  terminates,  being  a  converfion  of  the  in- 
fpiflated  blood  and  the  foft  adjacent  parts,  as  the  veffels  and  fat,  into 
pus,  or  matter :  which  diforder,  when  it  has  not  yet  found  an  open- 
ing,  is  generally  termed  an  abfeefs. 

SUPRACOSTALES,  or  levatores  cofiarum ,  in  anatomy,  mufcles 
ferving  to  refpiration ;  being  among  thofe  that  dilate  the  thorax  for 
that  end,  and  therefore  reckoned  among  thedilatores. 

SUPRALAPSARIANS,  in  theology,  thofe  who  hold  that  God, 
in  the  decree  of  eledlion  and  preterition,  did  not  confider  mankind 
either  as  fallen  or  unfallen  ;  butchofe  fome,  and  rejected  others,  con- 
fidered  merely  as  beings  that  fhould  infallibly  exift.  The  fublap- 
farians  hold,  that  the  ele£t  were  chofen,  and  the  reprobate  palfed  by, 
not  merely  as  creatures  ;  but,  complexly,  as  finners. 

SUPREMACY,  in  our  polity,  the  fuperiority  or  fovereignty  of 
the  king  over  the  church  as  well  as  ftate,  whereof  he  is  eftablifhed 
head.  The  king’s  fupremacy  was  at  firft  eftablifhed,  or  recovered,  by 
king  Henry  VIII.  in  1534,  after  breaking  with  the  pope. 

SUPREME  pear,  or  little  mu[k  pear,  in  botany,  is  of  a  roundifli 
fhape,  and  has  a  fhort  ftalk  ;  the  juice  is  fomewhat  mufky.  It  is  an 
excellent  pear,  if  gathered  before  it  is  too  ripe. 

SURBATING,  among  farriers,  is  when  the  foie  of  an  horfe’s 
foot  is  worn,  bruifed,  or  fpoiled,  by  beating  the  hoof  againft  the 
ground  in  travelling  without  fhoes,  or  going  into  hot  Tandy  lands,  or 
with  a  fhoe  that  hurts  the  foie,  lies  too  flat  to  it,  or  the  like. 

SURCINGLE,  a  girdle  therewith  the  clergy  of  the  church  of 
England  ufually  tie  their  caflock. 

SURDS,  in  arithmetic.  Refer  to  the  Syftem,  p.  209. 

SURETY,  in  law,  generally  fignifies  the  fame  with  bail. 

There  is  alfo  a  furety  of  the  peace,  whereby  a  perfon,  in  danger 
of  hurt  from  another,  is  fecured  by  a  bond  or  recognizance,  ac- 
knowleged  by  the  other  to  the  king,  and  bail  bound  with  him  for 
keeping  the  peace. 

SURF  of  the  fea,  the  fwell  of  the  fea  which  breaks  upon  the 
fhore,  or  any  rock  lying  near  the  furface  of  the  fea. 

SURFEIT,  in  medicine,  a  ficknefs  proceeding  from  the  fenfa- 
tion  of  a  load  at  the  ftomach,  ufually  attended  with  eruptions,  and 
fometimes  with  a  fever. 

Surfeits  may  be  caufed,  fays  Dr.  Shaw,  1.  By  voracity;  from 
whence  the  ftomach  and  inteftines  are  overcharged,  digeliion  weaken¬ 
ed,  and  the  chyle  rendered  crude  or  vifeid,  and  the  blood  corrupted. 
If  what  was  thus  devoured  were  high  feafoned  or  inflammatory,  or 
happened  to  lie  longer  in  the  body,  it  is  fuppofed  to  caufe  a  fever 
alfo.  2.  By  drinking  of  fmall  liquors  in  hot  weather,  or  when  the 
body  is  heated  by  exercife ;  which,  perhaps,  chills  the  fluids,  and 
gives  a  check  to  perfpiratinn  ;  from  whence  alfo  may  arife  a  fever 
and  eruptions.  Summer  fruits  likewife,  as  cucumbers,  apples,  cher¬ 
ries,  See.  may  have  the  fame  effefl.  3.  By  too  great  excicife  or  heat, 
whence  the  fluids  are  rarefied  and  thrown  into  too  rapid  a  circula¬ 
tion,  which  being  fuddenly  (lopped,  as  may  happen  by  cooling  too 
fall,  there  enfues  alfo  a  ftoppage  of  perfpiration.  4.  By  the  (Lte  or 
fome  change  of  the  air ;  as  by  blafts,  or  vehemently  hot  and  fultry 
weather,  or  cold  winds  giving  a  check  to,  and  preventing,  perfpiration. 
No.  148.  Vol.  III. 
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A  Neiu  Explanatory  Essay  on  the  Art  of 

SURGERY. 

SURGERY,  or  Chirurgery,  is  the  art  of  curing  all  manner  of 
wounds,  fradlures,  and  other  diforders.  See  (he  different  inftruments 
ufed  in  furgery,  deferibed  under  their  proper  beads  ;  as  biftoury,  ca¬ 
theter,  elevator,  forceps,  &cj  to  which  the  following  articles  may  be 
here  added,  viz. 

Needles,  ufed  by  furgeonS,  are  generally  made  crooked,  and  their, 
points  triangular:  however,  they  are  of  different  forms  and  fizes,  and 
bear  different  names,  according  to  the  purpofes  they  are  ufed  for. 

The  largeft  are  needles  for  amputation  ;  the  next,  needles  for  Wounds  ; 
the  fineft,  needles  for  futures.  They  have  others  very  fhort  and  flat, 
for  tendons ;  others,  (till  fhorter,  and  the  eye  placed  in  the  middle, 
for  tying  together  of  veffels,  &c.  See  Plate  128,  fig.  1 1  and  X2. 

Needles  for  couching  cataracts  are  of  Various  kinds  ;  all  of 
which  have  a  fmall  broad  and  fharp  point  or  tongue  [Plate  129, 
fig.  23) ;  and  fome  with  a  fulcus  at  the  point. 

Mr.  Warner  obferves,  that  the  blade  of  the  couching  needle  fhould 
be  at  leaft  a  third  part  larger  than  thofe  generally  ufed  on  this  occa- 
fion,  as  great  advantages  will  be  found  in  the  depreffingof  the  cata- 
ra£l,  by  the  increafed  breadth  of  the  blade  of  that  inftrument.  The 
handle  alfo,  if  made  fomewhat  fhorter  than  ufual,  will  enable  the 
operator  to  perform  with  greater  fteadinefs,  than  he  can  do  with  a 
larger  handed  inftrument.  See  Plate  130,  fig.  33* 

Needles  of  filver  pierce  more  eafily  in  Hitching  arteries  after  an 
amputation,  than  thofe  made  of  fteeh 

Node,  denotes  a  tumor  arifing  on  the  bones  ;  and  ufually  proceed¬ 
ing  from  fome  venereal  caufe.  Nodes  are  fuppofed  to  be  formed  of 
a  thick,  crude,  heavy,  vifeid,  indigefted  matter,  mixed  with  a  hot, 
fharp,  bilious  juice,  the  groffer  and  more  terreftrial  part  whereof, 
being  detained,  grows  into  a  ftony  fort  of  concretion. 

Thigh,  fraBures  and  luxations  of  the.  The  thigh-bone ,  though 
the  largeft  and  ftouteft  in  the  whole  body,  is  yet  frequenly  broken, 
both  near  its  middle  and  towards  it’s  end  or  articulation,  but  more 
particularly  near  that  part  called  it’s  neck,  near  it’s  articulation  with 
the  hip-bone  ;  and  when  this  is  the  cafe  it  is  very  difficult  to  fet  it, 
and  retain  it  in  it’s  place.  When  the  bone  is  broken  in  two  places 
at  once,  which  fometimes  happens,  the  danger  is  much  greater. 
Sometimes  this  bone  is  broken  tranfverfely,  fometimes  obliquely, 
and  at  other  times  the  ends  flip  in  a  great  way  over  one  another,  not- 
wilhftanding  the  utmoft  caution  in  fetting  it.  It  is  therefore  neceflary 
in  thefe  cafes,  according  to  Heifter,  befides  the  means  that  are  com¬ 
mon  to  all  the  fraftures,  to  ufe  a  more  ftri£t  and  tight  bandage  in 
this  than  in  the  tranfverfe  fra&ure,  to  prevent  the  bones  from  being 
eafily  removed.  When  the  fra&ure  of  the  thigh- bone  happens  near 
the  middle,  or  towards  it’s  lower-head,  it  is  to  be  extended  and  re¬ 
placed  with  the  hands  like  other  fradures,  except  that  the  extending 
force  required  is  very  great ;  and  where  the  hands  of  a  ftrong  affiftant 
are  not  enough,  flings,  napkins,  or  linen  bandages  are  to  be  bound 
round  each  head  of  the  thigh,  whereby  the  fradured  bone  may  be 
extended  both  ways  by  the  ftrength  of  three  or  tour  perfor.s  at  once, 
while  the  furgeon  cautioufly  reduces  the  fradure  with  his  hands, 
and  fecures  it  vt  ith  a  proper  bandage  and  drcTfing :  and  there  are 
fometimes  cafes  where  the  joint  ftrength  of  three  or  four  men  ap¬ 
plied  in  this  manner,  is  not  fufficieut  to  make  the  neceflary  exten- 
fion  ;  in  which  cafe  the  furgeon  is  obliged  to  have  recourfe  to  ropes 
and  pullies,  by  means  of  which  one  man  will  pull  more  forcibly  and 
equally  than  feveral  can  without  them :  but  cafes  that  require  this 
treatment  are  not  common. 

Thorax.  Wounds  of  the  Thorax  are  divided  into  three  forts. 
The  wound  is  inflided  either  upon  the  external  parts  of  the  thorax  i 
or  elfe  it  penetrates  into  the  cavity  of  the  thorax,  without  injuring 
any  of  it’s  contents ;  or  lailly,  the  contents  of  the  thorax  alfo  par¬ 
take  of  the  wound. 

The  following  fymptoms  difeover  an  extravafation  of  blood  in 
the  thorax :  if  there  is  a  great  difficulty  of  breathing,  except  when 
the  patient  is  placed  in  an  ered  pofture  ;  if  the  patient  lies  eafieft 
upon  his  back,  or  wounded  fide  ;  if  he  feels  a  weight  upon  the  dia¬ 
phragm  ;  if  he  perceives  the  undulation  of  a  fluid  upon  turning  the 
body  round ;  and  laftly,  if  there  has  been  little  or  no  difeharge  of 
blood  by  the  wound.  When  it  appears  by  thefe  fymptoms,  that 
there  is  a  colledion  of  blood  in  the  thorax ,  the  greateft  diligence  is 
required  to  get  it  out ;  therefore,  when  the  wound  is  inflided  upon 
the  middle  or  lower  part  of  th  e  thorax,  and  has  not  a  very  narrowr 
opening,  it  will  be  convenient  to  lay  the  patient  upon  the  wounded 
fide,  advifing  him  to  (etch  his  breath  as  deep  as  he  can,  or  to  cough. 
If  the  current  of  blood  is  obftruded  by  any  thick  grumous  parts, 
they  muft  be  removed  with  a  probe  or  the  finger,  or  drawn  out 
with  a  fyringe.  If  the  blood  is  become  too  thick  to  flow  out  of  the 
wound,  attenuating  injedions  muft  be  ufed,  made  of  a  decodion  of 
barley-water,  with  the  addition  of  fome  common  honey,  or  honey 
of  rofes,  and  a  fmall  quantity  of  foap  ;  this  is  to  be  injeded  into 
the  cavity  of  the  thorax ,  and  then  the  patient  is  to  be  fo  fmiated  as 
to  let  it  run  out  again :  this  operation  is  to  be  repeated,  till  it  ap¬ 
pears  that  al!  the  grumous  blood  is  wafhed  away.  But  if  the  wound 
is  fo  narrow  or  oblique,  that  this  method  cannot  be  profecuted,  the 
>  wound  fhould  be  enlarged,  being  careful  not  to  fatigue  the  patient 
j  too  much,  by  endeavouring  to  dift barge  all  the  extravafated  blood 
I  at  on tr  time,  keeping  the  wound  open,  dreffing  it  with  proper 
j  plaifters  and  comprefles,  fecuring  the  whole  with  a  fcapulary,  and 
j  repeating  this  method  of  drtfling,  till  the  difeharge  {hall  intirely 
ceafe,  and  the  external  wound  can  be  conveniently  h'-aled.  When 
a  wound  is  made  in  the  upper  part  of  the  bread,  no  pofture  will  fa- 
tisfy  the  intention  of  difeharging  the  extravafated  bluoJ,  but  {land¬ 
ing  upon  the  head :  an  opening  ought  therefore  to  be  made  in  the 
lower  part  of  the  thorax,  called  paracentejis, 
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The  cavitv  of  the  thorax  being  thus  cleanfed,  the  wound  is  to  be 
dreifed  but  once  every  day  :  each  drefling  fliould  be  performed  wit  1 
all  pofiible  expedition,  and  the  utmoit  diligence  fhould  be  uled  to 
guard  the  contents  of  the  thorax  from  the  external  air.  At  the 
of  dreffing,  a  chafing-difh  of  hot  coals  fhould  be  held  near  the  wound, 
to  warm  and  thin  the  air:  and  if  too  great  a  quantity  of  air  is  already 
got  into  the  cavity  of  the  thorax ,  it  naulf  be  drawn  out  with  a  lyphon. 
When  any  of  the  contents  of  the  thorax  is  wounded,  as  the  heart,  the 
aorta,  the  vena  cava,  the  pulmonary  artery  or  vein,  the  mediaftinum, 
or  a  large  portion  of  the  lungs,  death  comes  too  fuddenly  to  give  the 
furgeon  room  to  exercife  his  art.  On  the  other  hand,  when  the  lungs 
are  only  highly  wounded,  that  is,  when  only  the  ramifications  of  the 
pulmonary  vein  and.  afpcra  arteria  are  divided,  the  cafe  is  very  dange¬ 
rous,  but  not  always  mortal ;  though  perfons  who  recover  after  wounds 
of  this  kind,  are  more  obliged  to  the  foundnefs  of  their  conifitution, 
than  to  their  furgeon’s  fkill. 

Tourniquet,  an  inflrument  made  of  rollers  and  comprefles 
with  the  help  of  a  (mail  flick,  and  ufed  to  ftop  the  effufion  of  blood 
from  large  arteries  in  amputations,  by  forcibly  tying  up  the  limb. 
The  things  neceffary  for  this  are  a  roller  of  a  thumb  s  breadth,  and 
of  an  ell  in  length,  a  fmall  cylindrical  flick,  a  conglomerated  bandage 
two  fingers  thick  and  four  long,  fome  comprefles  of  a  good  length, 
and  about  three  or  four  finger’s  breadth,  to  furround  the  legs  and  arms, 
and  a  fquare  piece  of  flrong  paper  or  leather  about  four  fingers  wide. 
See  Amputation,  and  Plate  129,  fig.  15. 

Trepan,  trephine,  trepanum,  an  inflrument  ferving  to  perforate 
a  bone,  efpecially  that  of  the  cranium,  and  ufed  in  the  operation  of 
trepanning. 

It  ferves  for  the  cure  of  wounds,  contufions,  and  fradtures  of  the 
cranium,  wheil  they  do  not  go  beyond  the  fecond  table ;  for  by 
means  hereof,  an  amputation  or  exfoliation  is  made  of  what  part,  or 
quantity,  of  a  bone  one  pleales :  and  a  way  is  opened  for  the  railing 

deprefiions.  _  ... 

It  has  ufually  a  fharp  point  in  the  middle  of  it  s  circumference, 
ferving  to  keep  it  firm  and  fteady  during  the  operation,  in  which  cafe 
it  is  called  the  male  trepan;  but  when  the  faid  point  is  removed,  it  is 
termed  female. 

The  trepan  fliould  alfo  have  a  kind  of  cope  to  rife  and  fall  as  occafion 
requires,  that  it  may  not  go  deeper  than  is  necellary.  See  the  trepan 
reprefented  in  Plate  130,  fig.  39  ;  it’s  pin  is  in  fig.  40  ;  and  the  key 
for  taking  away  the  pin  when  the  faw  hath  made  an  impreflion  deep 
enough  to  be  worked  without  the  help  of  it,  in  fig.  41. 

There  are  alfo  two-pointed  trepans ,  others  triangular,  quadrangu¬ 
lar,  and  hexagonal,  made  for  the  cure  of  caries  of  the  bones,  perfora¬ 
tive  trepans,  and  exfoliative  ones.  See  Exfoliation. 

Trepanning,  is  the  operation  of  relieving  cuts,  contufions,  ca¬ 
ries,  and  lra£lures  in  the  fcull,  by  means  of  an  inflrument  called  the 
trepan. 

The  other  inflruments  ufed  in  this  operation,  befide  the  trepan,  are 
the  scalpel  ( Plate  130 ,  fig.  38),  levatores,  fig.  35,  36,  37 ;  the 
raspatory,  which  Mr.  Sharpe  recommends  for  fcraping  bones  in 
order  to  promote  granulations  of  flefh,  fig.  43  '■>  a  fokcets  for  taking 
out  the  circular  piece  of  bone,  when  it  does  not  flick  to  the  faw  of 
the  trephine, 39;  and  the  lenticular,  to  fcrape  the  lower  edge 
of  the  orifice  of  the  cranium,  in  cafe  any  fplinters  fhould  remain  after 
the  operation,  and  the  button  at  it’s  extremity  receives  the  duft  that  it 
may  not  fall  on  the  brain,  fig.  44. 

Not  only  the  head,  but  the  sternum,  is  fometimes  neceffarily 
the  fubjedl  of  this  operation,  as  abfeefles  are  fometimes  formed  under 
the  fternum  between  the  membranes  of  the  mediaftinum,  by  fall  or 
blow,  an  inflammation,  or  other  caufes ;  in  which  cafes,  there  is 
hardly  a  poflibility  of  difeharging  the  matter  by  any  other  method. 

Trochar,  or  trocar,  an  inflrument  confiding  of  a  triangular- 
pointed  ft  eel  bodkin,  included  in  a  filver  cannula,  ferving  for  tap¬ 
ping,  or  perforating  the  abdomen  and  ferotum  of  dropfical  patients. 
See  Plate  129 ,  fig.  24;  and  Plate  1 30 ,fig.  45  and  46. 

The  elaftic  trochar  for  tapping  the  hydrocele  confifts  of  two  parts, 
viz.  the  flilet  or  perforator,  and  the  cannula.  The  whole  ot  the 
ftilet,  except  it’s  point,  is  contained  within  the  cannula,  which  is 
flat,  but  fomewhat  convex  on  each  furface,  and  has  two  fharp  edges. 
The  cannula  is  formed  of  two  pieces  of  well  tempered  elaftic  fteel, 
fo  accurately  fitted  together  at  their  edges  as  to  form  a  complete  can¬ 
nula,  and  clofely  embrace  the  body  of  the  ftilet.  When  the  inftru- 
ment  has  been  palled  into  the  part  affe&ed,  on  withdrawing  the  ftilet 
with  the  fmalleft  degree  of  force,  the  cannula  opens  juft  wide  enough 
to  allow  of  it’s  exit,  and  afterwards,  by  it’s  own  elalticity,  clofes  im¬ 
mediately  ;  being  then  a  complete  cannula,  open  at  each  end.  The 
inflrument  is  reprefented  in  Plate  130,  fig.  47,  No.  1,  2,  3.  A 
(No.  1,)  reprefents  the  end  of  the  ftilet,  a  a  a  it’s  points  and  edges, 
which  are  made  to  cut  no  farther  than  the  lower  a  a:  the  cannula 
inclofing  the  ftilet  is  feen  at  B;  and  C  is  that  end  in  which  it’s  halves 
are  joined  by  the  ferews:  D  is  the  upper  jundlion  of  the  cannula 
and  ftilet,  the  latter  being  wider  than  the  former:  E  is  the  handle  of 
the  inftrument;  and  eee  are  marks,  fhewing  that  this  fide  anfwers 
to  the  ferew  fide  of  the  cannula.  In  No.  2,  the  ftilet  is  reprefented 
complete,  without  the  cannula;  and  No.  3,  fhews  the  infide  of 
one  half  of  the  cannula;  the  infide  from  B  to  C  is  reprefented 
grooved,  fo  as  to  form  the  half  of  a  tube.  The  principal  advantage 
propofed  by  this  new  conftrudiion  is,  performing  the  operation  at 
any  period  of  the  difeafe,  and  with  lefs  pain  than  with  the  common 
trochar.  A  firmlar  trochar  of  a  larger  fize  may  alfo  be  ufed  for  the 
afeites,  or  watcr-dropfy  of  the  belly,  andwill  be  found  to  have  the 
fame  advantages.  ' 

SURNAME,  a  name  added  to  the  proper  or  baptifmal  name,  to 
denominate  the  perfou  of  fuch  a  family.  Tre  Romans  firft  intro¬ 
duced  the  ufe  of  hereditary  names,  and  that  on  occafion  of  their 
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league  with  the  Sabines.  In  Sweden,  till  the  year  1514,  nobody 
ever  took  furnames;  and  the  common  people  there  have  none  to  this 
day,  nor  have  even  the  native  Irifh,  Poles,  and  Bohemians,  &c.  The 
Welth  have  but  lately  had  any;  and  trtofe  they  have,  are  generally 
only  tormed,  by  leaving  out  the  a  in  ap,  and  annexing  p  to  their  fa¬ 
ther’s  name;  as  in  lieu  of  Evan  ap  Rice,  they  now  fay,  Evan  Price; 
for  ap  Howel,  Powel,  &c.  D11  Tillet  maintains,  that  all  furnames 

were  originally  given  by  way  of  fobriquets,  or  nick-names  ;  and  adds, 
that  they  are  all  fignificant  and  intelligible  to  thofe  who  underftand  the 
ancient  dialedls  of  the  feveral  countries.  The  greateft  part  of  our 
furnames,  and  thofe  of  the  greateft  account,  Camden  fhews,  are  local, 
and  borrowed  from  the  places  in  Normandy,  &c.  where  the  perfons, 
who  came  over  with  the  Conqueror,  and  firft  bore  them,  had  their 
polteffions;  or  their  births. 

SURPLICE,  the  white  garment  which  the  clergy  wear  when  they 
read  prayers  or  adminifter  the  facraments. 

SURPLUSAGE,  a  fuperfluity,  or  unneceflary  addition. 

SURRENDER,  in  common  law,  an  inflrument  in  writing,  tef— 
tifying  that  the  particular  tenant  of  lands  and  tenements  for  life,  or 
years,  doth  fufficiently  confent  and  agree,  that  he  who  hath  the  next 
or  immediate  remainder  or  reverfion  thereof,  lhall  have  the  prefent 
eftaie  of  the  farhe  in  pofieflion,  and  that  he  hereby  yields  and  gives 
up  the  fame  to  him. 

A  fur  render  may  not  be  made  of  eftafes  in  fee,  nor  of  rights  and 
tithes  only;  nor  can  one  tenner  regularly  Jurrender  to  another:  for 
it  is  ordained  by  ftatute,  that  no  eftate  of  freehold,  or  term  for  years, 
fhall  be  granted  or  fur  rendered  but  by  deed  in  writing,  figned  by  the 
parties,  or  by  operation  of  law,  &c. 

Befides  the  ufual  Jurrender  at  common  law,  there  is  a  cuftomary 
Jurrender  of  copyhold  lands,  and  likewife  a  Jurrender  of  letters-patent 
to  the  king,  in  order  that  he  may  grant  the  eftate  to  whom  he  thinks 
meet.  •>. 

SURROGATE,  in  law,  denotes  a  perfon  that  is  fubftituted  or 
appointed  in  the  room  of  another;  and  more  commonly  of  a  bifhop 
or  his  chancellor. 

SURSISE,  a  term  ufed  for  fuch  penalties  and  forfeitures  as  are 
impofed  upon  thofe  perfons  that  do  not  pay  their  duties  or  rent  for 
caltle-ward,  in  the  caftle  of  Dover. 

SURSOLID,  or  Surdesolid,  in  arithmetic  and  algebra,  the 
fifth  power,  or  fourth  multiplication  of  any  number  or  quantity  con* 
fidered  as  a  root.  Surf  olid  problem,  in  mathematics,  that  which  can* 
not  be  refolved  but  by  curves  of  a  higher  nature  than  a  conic  fedlion. 

SURVEY,  in  law,  is  the  afeertaining  not  only  the  boundaries  and 
royalties  of  a  manor,  or  eftate  in  lands ;  but  alfo  the  tenure  of  the  re- 
fpedive  tenants,  and  the  rent  and  value  of  the  fame.  Inthislaft 
fenfc  it  is  taken  for  a  court;  becaufe  on  the  failing  of  an  eftate,  con¬ 
fiding  of  manors,  to  a  new  lord,  where  there  are  tenants  by  leafe,  and 
copyholders,  a  court  of  Jurvey  is  generally  held ;  and  fometimes  upon 
other  occafions,  to  apprife  the  lord  of  his  right  and  intereft. 


A  New  and  Complete  Treatise  on 

SURVEYING. 

This  art  confifts  in  meafuring  lands ;  i.e.  of  taking  the  dimen- 
fions  of  any  trail  of  ground;  then  laying  down  the  fame  in  a  map  or 
draught ;  and  finding  the  content  or  area  thereof. 

Surveying,  called  alfo  geodasia,  is  a  very  ancient  art;  it  is  even 
held  to  have  been  the  firft,  or  primitive  part  of  geometry,  and  that 
which  gave  occafion  to,  and  laid  the  foundation  of,  all  the  reft. 

Surveying  confifts  of  three  parts  or  members  ;  the  firft  is  the  taking 
of  the  necelfary  meafures,  and  making  the  neceftary  obfervations  on 
the  ground  itfelf:  the  fecond,  is  the  laying  down  thefe  meafures  and 
obfervations  «n  paper:  and  the  third,  the  finding  the  area  or  quantity 
of  the  ground  thus  laid  down. 

The  firft  is  what  we  properly  call  furveying:  the  fecond  we  call 
plotting,  or  protracting,  or  mapping :  and  the  third  cajling  up. 

The  firft,  again,  confifts  of  two  parts,  viz.  the  making  of  obfer¬ 
vations  for  the  angles,  and  the  taking  of  meafures  for  the  diftances. 
The  former  of  thefe  is  performed  by  fome  one  or  other  of  the  follow¬ 
ing  inftruments  ;  viz.  the  theodolite,  circumferentor,  femicircle,  plain- 
table,  or  compafs.  The  latter  is  performed  by  means  either  of  the 
chain,  or  the  perambulator. 

The  fecond  branch  of  furveying  is  performed  by  mean?  of  the  pre- 
tradtor,  and  plotting  feale.  If  the  lands  to  be  plotted  are  hilly,  and 
not  in  any  one  plane,  the  lines  meafured  cannot  be  truly  laid  down  on 
paper,  without  being  reduced  to  one  plane,  which  mull  be  the  hori¬ 
zontal,  becaufe  angles  are  taken  in  that  plane. 

In  viewing  objedts,  if  they  have  much  altitude  or  depreflion,  ei¬ 
ther  write  down  the  degree  and  decimal,  fhewn  on  the  double  fex- 
tant,  or  the  links  fhewn  oh  the  back  fide,  which  laft  fubftradled  from 
every  chain  in  the  ftation  line,  leaves  the  length  in  the  horizontal 
plane  ;  but  if  the  degree  is  taken,  the  following  table  will  Ihew  the 
quantity. 

A  Table  of  the  links  to  he  fubt rafted  out  of  every  chain  in  hypothe- 
nufial  lines  of  feveral  degrees,  altitude ,  or  deprejfion ,  for  reducing  them  to 
horizontal. 


degrees. 

links. 

degrees. 

links. 

degrees. 

links. 

4-05 

i 

14.07 

3 

23.074 

8 

5  73 

JL 

2 

16.26 

4 

24.495 

9 

7.02 

3 

4 

18.195 

.  5 

25.84 

10 

8. 11 

1 

19.95 

6 

27.13 

11 

1 1 .48 

2 

21.565 

7 

28.36 

12 

Let  the  firft:  ftation  line  really  meafure  1107  links,  and  the  angle 
of  altitude,  or  depreflion,  be  190  93';  looking  in  the  table,  we  find 
1 9°  95' is  6  links;  now  6  times  11  is  66,  which  fubtradted  from 
1 107  leaves  1041,  the  true  length  to  be  laid  down. 
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The  third  is  performed  by  reducing  the  feveral  divitions,  inclo- 
fures,  &c.  into  triangles,  fquares,  trapeziums,  parallelograms,  &c. 
but  efpecially  triangles;  and  finding  the  areas  or  contents  of  thefe 
feveral  figures,  by  the  rules  delivered  under  the  articles  Area, 
Triangle,  Square,  &c. 

The  method  of  furveyiug  harbours,  and  of  forming  maps  of  thefe, 
and  of  the  adjacent  coalts,  fands,  &c.  depends  on  the  fame  princi¬ 
ples,  and  is  in  general  conduced  like  that  of  common  furveyiug. 
blames  of  Injhumenls  ufcd  in  Surveying. 

The  articles  Chain,  Compass,  Circumferentor,  Cross, 
Frustum,  Gauging,  & c.  already  inferted,  may  be  found  in  the 
alphabetical  order  of  the  work. 

Level,  libella,  an  inltrumcnt  wherewith  to  draw  a  line  parallel 
to  the  horizon,  and  continue  it  out  at  pieafure ;  and,  by  this  means, 
to  find  the  true  level,  or  the  difference  of  alcent  or  defeent,  between 
feveral  places,  for  conveying  water,  drainingof  fens,  &c. 

There  are  feveral  inftruments,  of  different  contrivance  and  mat¬ 
ter,  invented  for  the  perfection  of  levelling-,  all  of  which,  for  the 
pra£tice,  may  be  reduced  to  thefe  that  follow. 

Air  Level,  is  that  which  thews  the  line  of  level,  by  means  of  a 
bubble  of  air,  inc'ofed  with  fome  liquor  in  a  glafs  tube  of  an  inde¬ 
terminate  length  and  thicknefs,  whole  two  ends  are  fealed  hermeti¬ 
cally,  that  is,  are  clofed  with  the  glafs  itfelf,  by  heating  it  with  the 
flame  of  a  lamp,  till  it  become  foft  and  tradable.  When  the  bub¬ 
ble  of  air  fixes  it'ell  at  a  certain  mark,  maae  exactly  in  the  middle 
of  the  tube,  the  plane,  or  ruler,  wherein  it  is  fixed,  is  level.  When 
it  is  not  level,  tne  bubble  will  rife  to  one  end.  This  glafs  tube  may 
be  fet  in  another  of  brafs,  having  an  aperture  in  the  middle,  whence 
the  bubble  of  air  may  be  oblerved.  Tne  liquor  wnerewith  the  tube 
is  filled,  is  ordinarily  either  oil  of  tartar,  or  aqua  fecunda ;  thole  not 
being  fo  liable  to  freeze  as  common  water  ;  nor  to  rarefaction  and 
condenfation,  as  fpirit  of  wine  is. 

Air  Level,  with  fights,  is  an  improvement  of  that  iaft  deferibed  ; 
which,  by  the  addition  of  more  apparatus,  becomes  more  commo¬ 
dious  and  exadt. 

It  eonfifts  of  an  air-level  [F late  131,  fg.  13,)  about  eight  inches 
long,  and  feven  or  eight  inches  in  diameter,  fet  in  a  brafs  tube,  with 
an  aperture  in  the  middle.  Tne  tubes  arc  carried  in  a  ltrong,  ltrait 
ruler,  a  foot  long,  at  whofe  ends  are  fixed  two  lights,  exactly  per¬ 
pendicular  to  the  tubes,  and  of  an  equal  height,  having  a  fquare 
hole,  formed  by  two  fillets  of  brafs,  crofftng  each  other  at  right 
angles;  in  the  middle  whereof  is  drii  ed  a  very  little  hole,  through 
•which  a  point  on  a  level  with  the  inltrumcnt  is  deferibed.  The  brafs 
lube  is  fattened  on  the  ruler  by  means  of  two  ferews  ;  one  whereof, 
marked  4,  ferves  to  raife  or  deprels  the  tube  at  plealure,  for  bring¬ 
ing  it  towards  a  level.  The  top  of  the  ball  rand  focket  is  ri vetted  to 
a  little  ruler  that  Iprings  ;  one  end  whereof  is  fattened  with  ferews 
to  the  great  ruler,  and  the  other  end  has  a  ferew  5,  terving  to  raise 
and  deprefs  the  inltrumcnt,  when  nearly  level. 

This  mltrument  is  yet  lefs  commodious  than  the  following  one  ; 
becaufe,  though  the  holes  be  ever  fo  fmall,  yet  they  will  take  in  too 
great  a  (pace  todeternvne  the  point  of  level  precifely. 

Air  Level,  with  telefcope  fights.  T  his  level,  reprefented  in  Plate 
131,  fig.  14,  is  like  the  lalt ;  wirh  this  difference,  that,  inltead  of 
plain  lights,  it  carries  a  telefcope,  to  determine  exactly  a  point  of 
lend  at  a  good  diftance. 

The  telefcope  is  in  a  little  brafs  tube,  about  fifteen  inches  long, 
fattened  on  the  lame  rule  as  the  level.  At  the  end  of  the  tube  of  the 
telefcope  marked  1,  enters  the  little  tube  1,  carrying  the  eye-glals, 
and  a  hair  horizonrall;.  placed  in  the  focus  of  the  objeft-glats  2  ; 
watch  little  tube  may  be  drawn  out,  or  pulhed  into  the  great  one, 
for  adjuttiiig  the  telefcope  10  different  fights.  At  the  other  end  ot 
the  telefcope  is  placed  the  obje<Sl<-glats  ;  the  ferew  3  is  lor  railing  or 
lowering  the  little  folk  carrj  ing  the  hair,  and  making  it  agree  with 
the  bubble  of  air  when  the  inftrument  is  level ;  ana  the  ferew  4  is 
for  making  the  bubble  of  air  agree  wich  tne  telefcope.  I  he  wnole 
is  fitted  to  a  ball  and  focket. 

M.  Huygens  is  faid  to  nave  been  the  inventor  of  this /mV;  which 
has  this  advantage,  that  it  may  be  inverted,  by  turning  the  ruler  and 
telefcope  half  round;  and  if,  then,  the  hair  cut  the  fame  point  that 
it  did  before  the  turn,  it  is  a  proof  the  operation  is  j u ft. 

It  may  be  obferved,  that  one  may  add  a  telefcope  to  any  kind  of 
level,  by  applying  it  upon,  or  parallel  to,  the  bafe,  or  ruler,  when 
there  is  occalion  to  take  the  level  ot  remote  objects. 

For  the  method  of  adapting  a  level  to  the  meridian  telefcope,  fee 
thearticle  Telescope. 

Artillery-/™/  Level,  is  in  form  of  a  fquare,  having  it’s  two 
legs  or  branches  ot  an  equal  length  ;  at  a  jundture  whereof  is  a  little 
hole,  whence  hangs  a  thread  and  plumbet,  playing  on  a  perpendicu¬ 
lar  line  in  he  middle  of  a  quadrant ;  it  is  frequently  divided  into 
go  degrees,  or  rather  into  twice  45  degrees  from  the  middle.  See 

fig.  18,  lit.  F. 

This  inftrument  may  be  ufed  on  other  occafions,  by  placing  the 
ends  of  it’s  two  branches  on  a  plane  ;  for  when  the  thread  plays 
perpendicularly  over  the  middle  divilion  of  the  quadrant, that  plane 
is  alfuredly  level. 

To  ufe  it  in  gunnery  .place  the  two  endson  the  piece  of  artillery, 
which  you  may  raife  to  any  propofed  height  by  meansof  the  plum- 
bet,  whofe  thread  will  give  the  degree  above  the  level. 

Gunners  Level,  for  levelling  cannons  and  mortars,  is  an  in¬ 
ftrument  reprelented  Plate  131,  jig-  16,  contifting  ot  a  triangular 
brafs  plate,  about  four  inches  high  ,  at  the  bottom  of  which  is  a  por¬ 
tion  of  a  circle,  divided  into  4,5°,  which  number  isfufficient  tor  the 
higheft  elevation  of  cannons  and  mortars,  and  for  giving  ftiot  the 
greateft  range.  On  the  center  of  this  fegment  ot  a  circle  isicrewed 
a  piece  of  brafs,  by  means  wnereof  it  may  be  fixed,  or  moved  at 
plealure.  The  end  of  this  piece  of  brafs  L  made  fo  aa  to  ferve  for  a 
plumbet  and  index,  in  order  to  lhew  the  different  degrees  of  eleva¬ 


tion  of  pieces  of  artillery.  This  inftrument  has  alfo  a  brafs  foot  to 
fet  upon  cannon  or  mortars,  fo  as  when  thofe  pieces  are  horizontal, 
the  whole  inftrument  will  be  perpendicular. 

The  ufe  ot  this  level  is  obvious 4  and  eonfifts  in  placing  the  foot 
thereofon  the  piece  to  be  elevated  ;  in  fuch  manner  as  that  the  point 
of  the  plumbet  may  tall  on  the  proper  degree  :  this  is  vvliat  they  cull 
levelling  the  piece. 

Plumb,  ox  pendulum  Level,  is  that  which  fhews  the  horizontal 
line,  by  means  ot  another  line  perpendicular  to  that  deferibed  by  it’s 
piumbet,  or  pendulum. 

1  his  intti  ument,  reprefented  in  Plate  131,  fig.  18,  eonfifts  of  two 
legs,  or  branches,  joined  together  at  right  angles  ;  whereof  that 
which  carries  the  thread  or  plumbet  is  about  a  foot  and  an  half  longj 
[  his  thread  is  hung  towards  the  top  of  the  branch,  at  the  point  2. 
T  he  middle  of  the  branch  where  the  thread  pafles  is  hollow,  that  fo 
it  may  hang  tree  every  where  but  towards  the  bottom,  where  there 
is  a  little  blade  of  lilver,  whereon  is  drawn  a  line  perpendicular  to 
the  telefcope.  T  he  faid  cavity  is  covered  by  two  pieces  of  brafs, 
making,  as  it  were,  a  k;nd  of  cafe,  left  the  wind  Ihould  agitate  the 
thread,  tor  which  reaton  the  lilver  blade  is  covered  with  a  glafs  G, 
to  the  end  that  it  may  be  feen  when  the  thread  and  plumbet  pi  ay 
upon  the  perpendicular.  The  telefcope  1  is  fattened  to  the  other 
branch,  or  leg,  of  the  inftrument,  and  is  about  two  feet  long,  hav¬ 
ing  a  hair  placed  horizontally  acrofs  the  focus  of  the  objtct-glafs, 
wnich  determines  the  point  ot  level,  when  the  , tiring  and  plumbet 
hang  again  ft  the  line  on  the  filvcr  blade* 

All  the  accuracy  of  this  inii rurnent  depends  on  the  telefcope’s 
being  fitieh  at  right  angles  to  tne  perpendicular.  It  has  a  ball  and 
focket,  by  whicn  it  is  fattened  to  it  s  loot  ;  and  is  faid  to  have  been 
the  invention  of  M.  Picard. 

Reflecting  Level,  is  that  made  bv  means  of  a  pretty  long 
turiace  ot  water,  repreteming  the  fame  objedt  inverted,  which  we 
fee  eredt  by  the  eye  ;  lo  that  the  pom  where  thofe  two  objects  ap¬ 
pear  to  meet,  is  in  a  level  with  the  place  where  the  furface  ot  water 
is  found.  T  here  is  alio  another  refi  tting  level,  conlilting  of  a  mirror 
ot  Iteel.or  the  like,  w.ll  polifned,  and  placed  a  little  before  theob- 
jedl-glats  ot  a  telefcope  fufpended  perpendicularly.  1  his  mirror 
mult  make  an  angle  ot  45  degrees  with  the  telefcope  ;  in  which  cafe 
the  perpendicular  line  of  the  laid  telefcope  is  converted  into  an  ho¬ 
rizontal  line  ;  which  is  the  fame  w  ith  the  line  of  level. 

Water  Level,  that  which  thews  the  horizontal  line  by  means 
of  alurtaceol  water,  or  other  liquid:  founded  on  this  prthciple, 
that  wateralways  naturally  places  itfelf  level. 

The  molt  limple  is  made  of  a  long  wooden  trough,  or  canal, 
whofe  tides  are  parallel  to  it’s  bafe  ,  fo  that  being  equally  filled  with 
water,  the  lurface  thereof  lhews  the  line  of  level.  This  is  the  cho- 
robates  of  the  ancients,  deferibed  by  Vitruvius. 

1  his  fort  of  level  is  alfo  made  with  two  cups  fitted  to  the  two  ends 
of  a  pipe  tnree  or  lour  feet  long',  about  an  inch  in  diameter;  by 
means  whereof  the  water  communicates  from  the  one  to  the  other 
cup  :  and  this  pipe  being  moveabie  on  it’s  ftand,  by  means  of  a  ball 
ana  locket,  when  the  twocups  become  equally  full  of  water,  their 
two,  fur  laces  mark  the  line  ot  level. 

This  mltrument,  inttead  of  cups,  may  alfo  be  made  with  two 
fhort  cylinders  of  glafs,  three  or  four  inenes  long,  fattened  to  each 
extreme  ot  the  pipe  with  wax,  or  maltic.  Into  the  pipe  is  poured 
tome  common  or  coloured  water,  which  thews  itfelf  through  the 
cylinders,  by  means  whereof  the  line  of  level  is  determined  ;  the 
height  of  the  water,  w  ith  refpedt  to  the  center  of  the  earth,  being 
always  the  fame  in. both  cylinders.  This  level,  though  very  limple, 
is  yet  very  commodious  lor  levelling  fmall  diftances. 

Level  of  M.  Huygens’s  invention  con  lifts  of  a  telefcope,  a,  [Plate 
I31’  As-  17>)  in  torm  ot  a  cylinder;  going  through  a  ferril, in  which 
it  is  laitened  by  the  middle.  This  ferril  nas  two  fiat  branches,  b,b, 
one  above,  and  the  other  below;  at  the  ends  whereof  are  fattened 
little  moving  pieces,  which  carry  two  rings,  by  one  of  which  the 
telefcope  is  Impended  to  a  hook  at  the  end  ot  tne  (crew  3  ;  and  by 
the  other,  a  pretty  heavy  weight  is  fulpended,  in  order  to  keep  the 
telefcope  in  equifibrio.  I  nis  weight  hangs  in  che  box  5,  which  is 
almolt  filled  with  linfeed  oil,  oil  of  walnuts,  or  other  matter  that 
will  not  ealily  coagulate,  tor  more  apuy  lettling  che  balance  of  the 
weight  and  telefcope.  Tne  inftrument  carries  two  telelcopes,  clofc 
and  very  parallel  to  each  other, the  eye-glafs  of  the  one  being  againft 
the  objedt-glafs  of  the  other,  that  one  may  fee  each  way  wichout 
turning  the  level.  In  the  focus  of  the  objedt-glafs  of  each  telefcope, 
mult  a  little  hair  be  drained  horizontally,  to  be  raifed  or  lowered  as 
occafion  requires,  by  a  little  ferew.  li  ihe  tube  of  the  telelcope  be 
not  found  level,  when  fulpended,  a  ferril,  or  nng,  4,  is  put  on  it, 
and  is  to  be  Hid  along  till  it  fixes  to  a  levd.  The  hook  on  which  the 
inftrument  is  hung,  is  fixed  to  a  flat  wooden  crols:  at  tne  ends  of 
each  arm  whereof  there  is  a  hook,  lerving  to  keep  the  telelcope 
from  too  much  agitation  in  ufing,  or  in  carriage.  To  the  faid  fiat 
crofs  is  applied  another  hollow  crols,  that  lerves  as  a  cafe  for  the 
inftrument  ;  but  the  two  ends  are  left  open,  that  the  telefcope  may 
be  fecured  from  the  weather,  and  always  in  a  condition  to  ufe.  The 
foot  of  this  inftrument  is  a  round  brats  plate,  to  which  are  fattened 
three  brafs  ferrils,  moveable  by  means  of  joints,  wherein  are  puC 
ftaves:  and  on  this  foot  is  placed  the  box. 

Levelling,  the  art  or  adt  of  finding  a  line  parallel  to  the  hori¬ 
zon,  at  one  or  more  ltaiions,  in  order  to  determine  tne  heignt  ot  one 
place  with  refpedt  to  another  ;  for  the  laying  grounds  even,  rcgu.a- 
ting  defeents,  draining  moralfes,  conducting  waters,  OcC. 

One  place  is  faid  to  be  nigher  than  another,  or  out  of  level  with  it, 
when  it  is  more  remote  from  tne  center  ot  the  earth  ;  ami  a  line 
equally  diftant  from  the  center  of  it  in  all  it’s  points,  is  called  the 
line  of  true  level:  whence  becaufe  the  earth  is  round,  that  line  muit 
be  a  curve,  and  make  a  part  of  the  earth’s  circumference,  01  an  aieft 
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concentrical  with  it,  as  the  line  BCFG,  ( Plate  \<\q,fig-  21,)  all  the 
points  whereof  are  equally  diftant  from  the  center  ctf  the  earth  A. 

But  the  line  of  fight,  which  the  operations  of  levels  give,  is  a  tan¬ 
gent,  or  a  right  line  perpendicular  to  the  femidiameter  of  the  earth  ; 
one  extreme  of  which  tangent  being  the  point  of  contadf,  the  other 
will  be  that  of  a  fecant  drawn  from  the  center  of  the  earth  ;  and  the 
point  which  determines  it,  will  be  above  the  furface  of  the  earth, 
and  of  the  true  level,  as  much  as  that  fecarit  exceeds  the  radius,  or 
femidiameter  of  the  earth.  ..  4 

This  extremity  of  the  tangent  is  faid  to  be  in  the  appatent  level , 
as  being  that  given  by  the  fight ;  but  is  eafily  reduced  to  the  true  le¬ 
vel,  becaufe  we  know,  by  trigonometry,  how  much  each  fecant  ex¬ 
ceeds  theradius  ;  and  becaufe, bv  meafuring,  we  have  difeovered  the 
precife  length  of  that  radius.  Or,  fince  the  apparent  level  between 
the  places  B  and  C  is  B  D,  and  the  true  level  is  the  arc  B  C ;  it  is 
plain  that  the  former  rifes  above  the  latter  by  the  line  C  D.  But  by 
a  well-known  property  of  the  circle  2AC-)-  CUxCD  =  B  D2 
and  the  diameter  of  the  earth  being  fogreat  with  refpedt  to  the  line 
C  D  at  all  diftances  to  which  the  operation  of  levelling  commonly 
extends,  that  2  A  C  may  be  fafely  taken  for  2  A  C  -f-  C  D  without 
any  fenfible  error,  we  dial!  have  2AC  =  B  D2,  and  C  D 

BD2  . 

— -  i.  e.  the  difference  between  the  true  and  apparent  level  is 

2  AC 

equal  to  the  fquare  of  thediffance  between  the  places  divided  by  the 
diameter  of  the  earth,  or  the  rife  of  the  apparent  above  the  true  level 
is  proportional  to  the  fquare  of  the  diftance. 

By  the  table  finee  made,  it  appears,  that  at  the  diftance  of  100 
yards  the  apparent  level  is  raifed  above  the  true  one  about  one  third 
of  a  line:  fo  that  the  ancients,  in  this  refpedl,  were  more  fcrupulous 
than  needful.  £v  means  of  this  reduction,  we  are  now  able  to  level 
diftances  of  one  or  two  miles,  at  a  fingle  operation,  which  the  an¬ 
cients  could  not  do  in  lefs  than  three  hundred. 

The  operation  of  levelling  is  as  follows :  fuppofe  the  height  of  the 
point  A  {Plate  149,  fig.  22,)  on  the  top  of  a  mountain,  above  that  of 
the  point  B,  and  at  the  foot  thereof,  required:  place  the  level  about 
the  middle  diftance,  between  the  two  points,  as  in  D,  and  ftaffs  in 
A  and  B ;  and  let  there  be  perfons  inftrudted  with  fignalsfor  raifing 
and  lowering,  on  the  faid  ftaffs,  little  marks  of  pafteboard,  or  other 
matter.  Thelevelbeingplaced  horizontally  by  the  bubble,  &c.look 
towards  the  ftaff  AE,  and  caufe  the  mark  fo  raifed  to  be  lowered, 
till  the  middle,  upper  edge,  or  other  moft  confpicuous  part,  appear 
in  the  vifual  ray.  Then  meafuring  exa&ly  the  perpendicular  height 
of  the  point  E,  above  the  point  A,  which  fuppofe  6  feet  4  inches,  fet 
that  down  inyour  book :  then  turn  the  level  horizontally  about,  that 
theeye-glafsof  the  telefcope  may  be  ftill  next  the  eye  when  you  look 
the  other  way  (if  you  have  only  plain  fights,  the  inftrument  need  not 
be  turned) ;  and  caufe  the  perfon  at  the  ftaff  B  to  raife  or  lower  his 
mark,  till  fome  confpicuous  part  of  it  fall  in  the  vifual  ray,  as  at  C ; 
then  meafure  the  perpendicular  height  of  C  above  B,  which  fuppofe 
16  feet  16  inches:  fet  this  alfo  down  in  the  book  above  the  other 
number  of  the  firft  obfervation :  fubtradt  the  one  from  the  other,  the 
remainder  will  be  ten  feet  four  inches,  which  is  .he  difference  of 
level  between  A'and  B,  or  the  height  of  the  point  A  above  the  point  B. 

Note,  if  the  point  D,  where  the  inftrument  is  fixed,  be  in  the 
middle  between  the  two  points  A  and  B,  there  will  be  no  neceffity 
for  reducing  the  apparent  level  to  the  true  level ;  the  vifual  ray, 
in  that  cafe,  being  raifed  equally  above  the  true  level. 


I  f  it  be  farther  required  to  know  whether  there  be  a  fufficient  de- 
feent  for  conveying  water  from  the  fpring  A,  to  the  point  B  {Plate 
**49>  fig-  23.)  Here,  in  regard  the  diftance  from  A  to  B  is  conftde- 
rablc,  it  is  required  that  feveral  operations  be  made.  Having  then 
chofen  a  proper  place  for  the  firft  ftation  as  at  1,  fet  up  a  ftaff  in  the 
point  A,  near  the  fpring,  with  a  proper  mark  to  Aide  up  and  down 
the  ftaff,  as  L ;  and  meaiure  the  diftance  from  A  to  I,  which  fuppofe 
2000  yards.  .  1  hen  the  level  being  adjufted  in  the  point  I,  let  the 
mark  L  be  raifed  and  lowered  till  fuch  time  as  you  fpy  fome  confpi¬ 
cuous  part  of  it  through  the  telefcope,  or  fights  of  the  level,  and 
meafure  the  height  A  L,  which  fuppofe  13  feet  5  inches.  But  in 
regard  the  diftance  A I  is  2000  yards,  you  muft  fubtradt  10  inches  2 
lines,  which  will  leave  the  height  AL,  12  feet  6  inches  9  lines  ;  and 
tins  note  down  in  your  book.  Now  turn  the  level  horizontally 
about,  fo  as  the  eye-glafs  of  the  telefcope  may  be  towards  the  ftaff  at 
A ;  and  fixing  up  another  ftaff  atH,  caufe  the  mark  G  to  be  moved 
up  and  down,  till  you  fpy  lome  confpicuous  part  through  the  tele¬ 
fcope,  or  fights.  Meafure  the  height  H  G,  which  fuppofe  6  yards 
4  feet  2  inches.  Meafure  likewife  the  diftance  of  the  points  I  H 
which  fuppofe  130°  yards ;  for  which  diftance,  4  inches  3  lines 
muff  be  fubtraded  from  the  height  HG,  which  confequently  will 
leave  6  yards  3  feet  9  inches  9  lines,  to  be  taken  down  in  your  book 

E  kvel  f?rWards  t0  fome  other  eminence,  as 

E,  whence  the  ftaff  H  may  be  viewed  ;  as  alfo  another  ftaff  at  D, 

near  the  place  whither  the  wateris  to  be  conveyed.  The  level  beine 

E\t!djUftet!  m  P0,nf  E».!?°k  backt0  'he  ftaff  H  ;  and  mana- 
r  ng  e  ^n?r|C  a*  b^f°re>  the  vifual  ray  will  give  the  point  F  Mea 

wife  the  diftance  H  E,  which  fuppofe  1000  yards ;  for  which  diftance 

Et  HFCS,h  ’""if  abatement ;  which  being  taken  from  the 

in  vour  book^  rfema.in  ‘!  3  »nches  7  lines,  which  enter 

in  your  book.  Laftly,  turning  the  level  to  look  at  the  next  ftaff  D 

he  vifual  ray  will  give  the  point  D.  Meafure  the  height  of  D  from 
the  ground,  which  fuppofe  8  feet  3  inches.  Meafure  alfo  the  dif 
t  n=e  from  the  Ration  E  to  B,  which  fuppofe  9„o  yard,  ■  for  whkh 
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before.6  *  remain  8  feet  n  lines,  which  enter  as 


f<*rvT T‘ner  enterin6  down  obfervations  in  your  book  ob 
ferve  that  when  a  proper  place  or  Ration  for  the  level,  between  t 
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two  points,  has  been  pitched  upon,  you  muft  write  down  the  two 
heights  obferved  at  that  ftation,  in  two  different  columns,  viz.  under 
the  firft  coiumn,  thofe  obferved  in  looking  through  the  telefcope 
when  the  eye  was  from  the  fpring,  or  towards  the  point,  Which  we 
may  call  back-fights;  and  under  the  fecond  column  thofe  obferved 
when  the  eye  was  next  the  fpring,  which  we  call  fore  fights,  in  the 
manner  following : 


Firft  height 
corredted 
Third  height 


Back-fights. 

feet.  inch.  line. 

12: 6:9 


11 


3 ;  7 


Fore-fights. 

•  feet.  inch.  line. 
Second  height  —  21  :  09  :  9 
Fourth  height  —  8  :  00  * 


1  i 


29  :  10  :  8 


23  :  10:4 

Having  fummed  up  the  heights  of  each  column  feparately,  fub- 
traft  the  lefi'er  from  the  greater,  the  remainder  will  be  the  difference 
of  level -between  the  points  A  and  B  ;  as  in  this  example  : 
feet  inch.  line. 

29  :  10  :  08 
23  :  10  :  04 


6  :  00  :  04— The  difference  of  height,  or  level. 

between  the  points  A  and  B. 

if  the  diftance  of  the  two  points  be  required,  add  all  the  diftance3 
meafured  together;  anddividing  thedifference  of  height  by  the  yards 
ot  the  diftances;  for  each  200  yards  you  will  have  a  defeent  of  about 
2  inches  9  lines.  This  problem  may  be  otherwife  folved  in  the  fol¬ 
lowing  manner :  let  the  lin cfg,  {Plate  149,  fig.  24,)  reprefent  the 
line  of  fight  of  the  telefcope,  drawn  from/)  the  interfe&ion  of  the 
croft-hairs,  through  ^  the  center  of  the  objedt-glafs  ;  and  the  points 
A,  b,  be  the  marks  on  the  glafs  tube  or  fpirit  level  abc.  While  thefe 
parts  of  the  inftrument  are  immutably  fixed  with  refpea  to  each 
other,  it  is  manifeft,  that  as  often  asthe  air-bubble  isexaftly  reduced 
to  the  marks  bb,  the  line  of  fight  will  be  always  reduced  to  the 
fame  pofition  with  refpedf  to  the  horizon  or  to  a  plumb-line.  Nor 
is  it  at  all  neceffary  in  the  bufinefs  of  levelling,  thafithe  line  of  fight 
and  plumb-line  fhould  be  exadtly  at  right  angles  ;  but  only  that  the 
angles  they  make  fhall  be  always  the  fame.  Let  p  and  q,  (fi<r  2  c  ) 
be  two  given  points  in  two  remote  places,  and  let  it  be  required  to 
find  which  is  the  lower,  and  how  much.  Let  p  a  and  qb  reprefent 
two  ftrait  ftaffs  or  poles  fixed  upright,  by  means  of  a  plumb-line. 
Having  placed  the  telefcope  by  the  fide  of  the  pole  pa,  and  diredted 
the  line  of  fight  to  the  pole  qby  alter  it’s  elevation  by  the  ferew  adap- 
ted  to  thispurpofe,  till  the  air-bubble  refts  exadtly  at  the  marks  up¬ 
on  the  tube.  Then  let  an  afliftantmark  the  point  b,  which  appears 
to  be  covered  by  the  crofs  hairs  ;  and  alfo  the  point  a  exaaiy  upon  a 
level  with  the  crofs  hairs;  which  is  eafily  dcrle  by  a  common  fquare 
applied  to  the  fide  of  the  pole  pa.  Then  remove  the  telefcope  torhe 
pole  bq,  and  here  let  the  time  things  be  repeated:  that  is,  fet  d  be 
the  place  upon  a  level  with  the  crofs  hairs,  and  e  the  point  upon  the 
oilier  pole  pa,  that  appears  to  be  covered  by  them  while  the  air  bub¬ 
ble  refts  at  the  fame  mark  as  before.  Bifedt  the  interval  ae  in  g,  and 
the  interval  bd  in  h,  and  the  points  g,  h.  will  be  upon  a  level V  that 
is,  if  we  fuppofe  gpqktc,  reprefent  a  long  canal  full  of  ftagnatin<r 
water,  the  points  g,  b  will  both  be  in  it’s  furface :  and  confequently 
taking  the  lefier  depth  pg  from  the  greater  qb,  their  difference  q  r 
thews  how  much  the  point  q  is  below  the  point p  or  r. 

If  the  places  p,  ? cannot  be  feen  from  each  other,  or  if  the  diffe¬ 
rence  of  the  heights  be  greater  than  the  length  of  anv  common 
poles,  then  one  or  more  intermediate  Rations  muft  be  chofen  ;  and 
bv  repeating  the  fame  praftice  between  every  two  fucceffive  ftations, 
we  ftiall  find  the  level  of  the  extremes. 

When  the  points  g,  h,  are  once  found  upon  two  poles  ndtfarafun- 
der,  it  will  be  convenient,  by  moving  the  crofs  hairs,  toredtifv  the 
line  of  fight,  fo  as  to  be  nearly  coincident  with  the  line  gh,  or  with 
a  line  parallel  to  it ;  for  then  in  future  levellings,  at  greater  diftances 
the  marks  b,  e  will  be  lels  fubjedt  to  fall  above  or  below  the  poles. 

1  his  reciprocal  way  of  levelling  feems  to  be  the  moft  exadt  of  any 
especially  if  it  be  performed  by  two  inftruments  made  to  agree  toge¬ 
ther  beforehand  ;  which  may  be  done  by  placing  them  together,  and 
by  altering  the  crofs  hairs  in  either  of  them,  till  the  fame  mark  upon 
a  remote  objedt  is  covered  by  both  the  croffes,  while  both  the  bub¬ 
bles  reft  at  their  marks  upon  the  tubes.  Then  may  two  obfervers 
find  the  marks  upon  the  oppofite  poles  at  the  fame  time;  and  confe¬ 
quently  the  refradtions  of  the  rays  in  the  air,  whatever  be  their  quan¬ 
tities,  will  be  equal  as  near  as  poflible ;  and  then  the  refult  of  the 
pradtice  will  be  as  accurate  as  if  there  had  been  no  refraaions  at  all. 
For  let  the  curve  bi  a,  (fig.  26,)  reprefent  the  courfe  of  the  vifual 
ray  from  b  to  a;  and  let  the  lines  a  k,  b  l,  touch  it  at  a  and  b.  Then 
becaufe  the  points  a,  b,  are  very  nearly  upon  a  level,  the  denfity  and 
conftitution  of  the  air  and  vapours  at  the  fame  inftant  will  be  nearly 
the  fame  in  each  place  ;  and  by  confequence  the  curve  aib  and  it’s 
tangent  at  a  and  b,  will  be  equally  inclined  to  the  chord  a  b.  For 
the  fame  reafons  the  curve  emd  will  be  fimilar  and  equal  to  the  curve 
aib,  being  lituated  fo  very  near  to  it.  Therefore  the  angle  edn,  un¬ 
der  the  chord  and  tangent  dn,  will  be  equal  to  the  angle  abl  or 
bak  ;  and  confequently  lincethe  angles  qdny  pak ,  are  made  equal  in 
the  two  obfervations,  by  taking  away  me  equal  angles  edn,  bak, 
caufcd  by  the  equal  refradtions,  the  remaining  angles  qde,  tab  will 
be  equal  to  each  other,  as  if  there  were  no  refradtions  at  all. 

If  the  reciprocal  obfervations  be  made  about  the  middle  of  the 
lame  day,  when  the  air  is  the  pureft,  there  will  fcarce  be  any  occa- 
hon  tor  two  inftrument*  ;  but  if  they  be  made  near  the  morning  or 
evening,  even  on  the  fame  day,  an  equality  of  refraaions  cannot  he 
depended  upon,  unleft  they  are  made  at'the  fame  inftant.  The 
members  ot  the  Royal  Academy  of  Sciences  at  Paris  tell  us,  in  their 
account  »t  the  Meafure  of  the  Earth,  they  often  found,  that  an  ob¬ 
ject  which  at  break  of  day  appeared  in  the  level,  and  fometimes  a 
little  above  it,  did  afterwards,  when  the  fun  was  up,  appear  below  ir 
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And  on  the  contrary,  after  the  fetting  of  the  fun,  objects  far  diftant 
appeared  to  be  raifed  fofenfibly,  that  in  lei's  than  half  an  hour  their 
apparent  height  was  augmented  more  than  three  minutes.  As  to  the 
caufe  of  thefe  appearances  they  add,  that  the  coolnefs  of  the  night 
condenfes  the  vapours,  which  defeend  to  a  lower  place,  leaving  the 
air  in  the  higher  ftations  more  pure  than  in  the  day  time.  And,  on 
the  contrary,  when  the  heat  of  the  fun  has  made  a  part  of  the  va¬ 
pours  to  mount  to  more  elevated  ftations,  there  mull  be  lefs  diffe¬ 
rence  of  the  mediums,  and  confcquently  a  lefs  relradlion. 

Setting  afuie  the  curvity  of  a  ray,  which  Mr.  Picard  tells  us  is 
fcarce  fcnlible  about  noon,  when  the  diilance  of  the  objedt  does  not 
exceed  tooo  toifes,  the  line  of  fight  through  the  telefcope  may  be  fet 
perpendicular  to  a  plumb-line,  or  parallel  to  the  horizon  in  this  * 
manner.  Having  found  two  points  g ,  h,  {jig.  27,]  upon  a  level  as 
before,  let  gi  be  perpendicular  to  gc,  and  cut  ch  in  /,  and  having 
computed  ;he  line  hi  (as  follows)  and  made  a  mark  at  i,  place  the 
level  at^-,  and  alter  the  place  of  the  crofs  hairs  in  the  focus,  till  they 
appear  to  cover  the  point  i  when  the  air-bubble  is  at  ids  marks, 
and  the  bufinefs  is  done.  Now  the  line  hi  is  equal  to  the  fquare  of 
g  h  applied  to  2 gc,  and  corifequently  may  be  found  by  meafuring 
the  diftanc cgh,  and  dividing  it’sfquare  by  the  diameterof  the  earth, 
which  may  be  fuppofed  equal  to  2 gc,  though  it  is  not  exadlly  fo, 
the  earth  being  not  cxadlly  fpherical.  For  bifefting^A  in  k ,  draw 
tk  cutting  gi  in  / ;  and  fince  the  triangles  kg l,  keg  are  fimilar,  we 
have  k /  :  kg  : :  kg  :  k  c,  and  by  doubling  them  all  w'e  have  k  i  :  g  h 

gb  :  2  k  c.  Mr.  Picard  computes,  that  when  the  diftance  g  h  is 
300  toifes,  or  1800  Paris  feet,  the  line  hi  is  one  inch  ;  and  hence 
any  other  h  i  may  be  found  for  any  other  known  diilance  ;  it  being 
as  the  fquare  of  the  diffance  gh. 

Hence  when  the  inftrument  is  thus  retflified,  the  point  h  upon  the 
level  with^,  may  be  found  by  one  obfervation  ;  that  is,  by  mark¬ 
ing  the  point  i  covered  by  the  crofs  hairs,  and  by  computing  /  h  by 
the  rule  above.  As  the  intervals  between  the  ftations  muff  be  but 
fmall  in  this  method,  becaufe  of  refradtions,  as  was  faid  above,  the 
readied  way  is,  to  make  them  all  equal ;  which  may  be  known  exaft 
enough  for  this  purpofe,  by  obferving  whether  the  pole  be  removed 
to  fuch  a  diftance,  that  it’s  image  (or  the  image  of  any  given  part 
of  it)  in  the  focus  of  the  telefcope  Ihall  be  always  of  the  lame  length, 
being  msafured  by  the  diftance  between  two  parallel  hairs  in  the  fo¬ 
cus  :  and  then  the  fame  allowance  mud  always  be  made  for  the 
depth  of  the  point  h  below  i. 

Daftly,  by  means  of  thefe  parallel  hairs,  it  is  eafy  to  find  when 
the  telefcope  is  placed  in  the  middle  between  two  ftations ;  and  then 
the  points  upon  a  level  at  each  pole  are  preferitly  found,  by  directing 
the  telefcope  firft  to  one  pole  and  then  to  the  other,  and  by  marking 
the  points  covered  by  the  crofs  hairs.  And  thefe  points  will  be  upon 
a  level,  notwithftanding  any  refraCUons  of  the  vifual  rays,  becaufe 
the  refraiftion  of  each  ray  will  be  equal. 

Dr.  Dcfaguliers  contrived  an  inftrument,  by  which  the  difference 
of  level  of  tw'o  places,  which  could  not  be  taken  in  lefs  than  four 
or  five  days  with  the  beft  telefcope  levels,  may  be  taken  in  as  few 
hours.  The  inftrument  is  as  follows  : 

To  the  ball  C  [Plate  149, 28,)  is  joined  a  recurved  tube  BA, 
of  a  very  fine  bore,  with  a  fmall  bubble  at  the  top  A,  whofe  upper 
part  isopen.  From  the  conftrudlion  of  this  inftrument,  it  is  evident, 
that  if  it  be  inclined  in  carrying,  no  prejudice  w'ill  be  done  to  the  li¬ 
quor,  which  w  ill  always  be  right  both  in  the  ball  and  the  tube,  when 
the  inftrument  is  fet  upright.  If  the  air  at  C  be  fo  expanded  by 
heat,  as  to  drive  the  liquor  to  the  top  of  the  tube,  the  cavity  A  will 
receive  the  liquor,  which  will  come  down  again,  and  fettle  at  D,  or 
rear  it,  according  to  the  level  of  the  place  where  the  inftrument  is, 
as  foon  as  the  air  at  C  returns  to  the  lame  temperament  as  to  heat 
and  cold.  For  preferving  the  fame  degree  of  heat,  when  the  diffe¬ 
rent  obfervations  are  made,  the  machine  is  fixed  in  a  tin  -vfcffel,  aL  F, 
filled  with  water  up  to  gh,  above  the  ball,  and  a  very  fenfible  ther¬ 
mometer  has  alfo  it’s  ball  under  water,  that  one  may  obferve  the  li¬ 
quor  at  D,  in  each  experiment,  when  the  liquor  in  the  thermome¬ 
ter  ftands  at  the  fame  height  as  before.  The  water  is  poured  out 
when  the  inftrument  is  carried,  which  may  be  done  conveniently  by 
means  of  the  wooden  frame,  (jig.  29,)  which  is  fet  upright  by  three 
icrews,  S,  S, S,  and  the  line  and  plumbetPP,  (jig.  30.)  At  the 
back  part  ofthe  wooden  frame,  (jig.  31,)  from  the  piece  at  top,  K, 
hangs  the  plummet  P,  over  the  brafs  point  at  N.  M,  m,  are  brac¬ 
kets  for  keeping  the  upright  board,  K  N,  at  right  angles  with  the 
horizontal  one  at  N.  The  machine  leen  in  front  is  reprefented 
32,  fuppofing  the  fore-part  of  the  tin  vefiel  tranfparent ;  and  here 
the  brats  focket  of  the  recurved  tube,  into  which  the  ball  isferewed, 
has  two  wings  at  I  I,  fixed  to  the  bottom,  that  the  ball  may  not 
break  the  tube  by  it’s  endeavour  to  emerge,  when  the  water  is 
poured  in  as  high  nsgh. 

After  Dr.  Delagulicrs  had -contrived  this  machine, he  confidcred, 
that  as  the  tube  is  of  a  very  fmall  bore,  if  the  liquor  fhould  rife  into 
the  ball  at  A,  (fig.  28,)  in  carrying  the  inftrument  from  one  place  to 
another,  fome  ot  it  would  adhere  to  the  fides  of  the  jpall  A,  and  upon 
it’s  defeent  in  making  the  experiment, fo  much  might  be  left  behind, 
that  the  liquor  would  not  be  high  enough  at  D,  to  (hew  the  difference 
ofthe  level;  therefore,  to  prevent  that  inconvenience,  he  contrived 
a  blank  ferew,  to  fhut  up  the  hole  at  A,  as  foon  as  one  experiment  is 
made,  that  in  carrying  the  machine,  the  air  in  A  may  balance  that 
in  C,  fo  that  the  liquor  fhall  not  run  up  and  down  the  tube,  what¬ 
ever  degree  of  neat  and  cold  may  aft  upon  the  inftrument,  in  going 
from  one  place  to  another.  Now  becaufe  one  experiment  may  oe 
made  in  the  morning,  and  the  water  may  be  fo  cold,  that  when  a  fe¬ 
cund  experiment  is  made  at  noon,  the  water  cannot  be  brought  to 
the  fame  degree  of  cold  it  had  in  the  morning;  therefore,  in  making 
the  firft  experiment,  warm  water  muff  be  mixed  with  the  co'd,  and 
when  the  water  has  flood  fome  time  before  i?  comes  to  be  as  cold  as 
it  is  likely  to  be  at  the  warmelf  part  of  that  day,  obferve  and  fet  down 
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the  degree  of  the  thermometer  at  which  the  fpirit  ftands,  and  likc- 
wife  the  degree  ofthe  watfcr  in  the  barometer  at  D  ;  then  ferevv  on 
the  cap  at  A,  pour  out  the  water,  and  carry  the  inftrument  to  the 
place  whofe  level  you  would  know  ;  then  pour  in  your  water;  and 
when  the  thermometer  is  come-to  the  fame  degree  as  before,  open 
the  ferew  at  top,  and  obferve  the  liquor  in  the  barometer. 

The  doftor’s  fcale  for  the  barometer  is  ten  inches  long,  and  di¬ 
vided  into  tenths;  fo  that  fuch  an  infirument  will  ferve  for  any 
heights  not  exceeding  ten  feet,  each  tenth  of  an  inch  anfwering  to 
a  foot  in  height. 

For  the  common  occafion  of  levelling  tube  performed  without 
much  apparatus  of  inftruments,  time,  or  trouble,  the  following  me¬ 
thod  may  ferve:  fet  a  pole  upright  in  a  fpring,  pond,  river,  or  other 
place,  whence  water  is  to  he  brought,  and  mark  how  many  feet  and 
inches  are  above  water.  Then  fet  up  another  pole,  of  equal  length 
with  the  other,  in  the  place  to  which  the  water  is  to  come.  Place 
the  centre  of  a  quadrant  on  the  top  of  this  laft  pole,  the  plumbet 
hanging  freely  ;  fpy  through  the  fights  the  top  of  the  pole  that  is 
in  the  water,  and  if  the  thread  cuts  any  degree  of  the  quadrant,  the 
water  may  be  conveyed  by  a  pipe  laid  in  the  earth.  If  you  cannot 
fee  from  one  extreme  to  the  other,  the  operation  may  be  repeated 
in  the  manner  already  direfted. 

Le  velling-//<3Zi«,  are  inftruments  ufed  in  levelling;  ferving  to 
carry  the  marks  to  be  obferved,  and  at  the  fame  time  to  meafure  the 
heights  of  thofe  marks  from  the  ground.  They  ufually  confift  each 
of  two  long  fquare  wooden  rulers,  made  to  Hide  over  one  another, 
and  divided  into  feet,  inches,  &c. 

Perambulator,  an  inftrument  for  the  meafuring  of  diftances  ; 
called  alfo  pedometer,  way-wlfer,  and  furveying  wheel.  It’s  ad¬ 
vantages  are  it’s  handinefsand  expedition  :  it’s  contrivance  is  fuch, 
that  it  may  be  fitted  to  the  wheel  of  a  coach  ;  in  which  ftate  it  per¬ 
forms  it’s  office,  and  meafures  the  road  without  any  trouble  at  all. 

There  is  fome  difference  in  it’s  make:  that  now  moll  ufual,and 
moll  convenient,  it  as  follows  : 

Conftrufiion  ofthe  Perambulator  or  way-wifer.  The  peram¬ 
bulator  (reprefented  Plate  149 ,fig.  33,)  confifts  of  a  wheel  two  feet 
feven  inches  and  a  half  in  diameter;  corifequently  half  a  pole,  or 
eight  feet  and  three  inches  in  circumference.  On  one  end  of  the 
axis  is  a  nut,  three  quarters  of  an  inch  in  diameter,  divided  into 
eight  teeth,  which,  upon  moving  the  wheel  round,  fall  into  the  eight 
teeth  of  another  nut  c,  fixed  on  one  end  of  an  iron  rod  Q,  and  thus 
turn  the  rod  once  round,  in  the  time  the  wheel  makes  one  revolu¬ 
tion.  This  rod,  lying  along  a  groove,  in  the  fide  of  a  carriage  of 
the  inftrument,  has  at  it’s  other  end  a  fquare  hole,  into  which  fits 
the  end  b  of  the  little  cylinder  P.  This  cylinder  is  difpofed  under 
the  dial-plate  of  a  movement,  at  the  end  of  the  carriage  B,  in  fuch 
manner  as  to  be  moveable  about  it’s  axis.  It’s  end  a  is  cut  into  a 
perpetual  ferew  ;  which  falling  into  the  thirty-two  teeth  of  a  wheel 
perpendicular  thereto,  upon  driving  the  infirument  forward,  that, 
wheel  makes  a  revolution,  each  lixteen  pole.  On  the  axis  of  this 
wheel  is  a  pinion  with  fix  teeth,  which,  falling  into  the  teeth  of 
another  wheel  of  fixty  teeth,  carries  it  round  every  hundred  and 
fixtieth  poly,  or  half  a  mile. 

This  laft  wheel  then  carrying  a  hand  or  index  round  with  it,  over 
the  divilions  of  the  dial-plate,  whofe  outer  limb  is  divided  into  one 
hundred  and  fixty  parts,  correfponding  to  the  one  hundred  and  fixty 
poles,  points  out  the  number  of  poles  palled  over.  Again,  on  the 
axis  ot  this  laft  wheel  is  a  pinion  containing  twenty  teeth,  which, 
falling  into  the  teeth  of  a  third  wheel  that  has  forty  teeth,  drives  ic 
once  round  in  three  hundred  and  twenty  poles,  ora  mile.  On  the 
axis  of  this  wheel  is  a  pinion  of  twelve  teeth,  which,  falling  into 
the  teeth  of  a  fourth  wheel,  that  has  feventy-two  teeth,  drives  it 
once  round  in  twelve  miles. 

This  fourth  wheel  carrying  another  index  over  the  inner  limb  of 
tfct  dial-plate,  divided  into  twelve,  tor  miles,  and  each  mile  fubdi- 
vided  into  halves,  quarters,  and  furlongs,  ferves  to  regifter  the  revo¬ 
lutions  of  the  other  hand,  and  to  keep  account  of  the  h^lf-miles  and 
miles  paffed  over,  as  far  as  twelve  miles. 

Ufe  ofthe  Perambulator,  or  way-zvifer.  The  application  of 
this  inftrument  is  obvious  from  it’s  conftruftion.  It’s  proper  office 
is  in  the  furveying  of  roads,  and  large  diftances,  where  a  great  deal 
of  expedition,  and  not  much  accuracy,  is  required.  It  is  evident, 
that  driving  it  along,  and  obferving  the  hands,  has  the  fame  effeft  as 
dragging  the  chain,  and  taking  account  of  the  chains  and  Jinks. 
See  the  article  Chain. 

Plain  table,  is  an  inftrument  ufed  in  the  furveying  of  land;* 
whereby  the  draught,  or  plan,  is  taken  on  the  lpot,  without  any 
future  protraftion,  or  plotting. 

"1  he  plain  table,  (reprefented  Plate  149,  fig.  34,)  confifts  of  a  pa  ¬ 
rallelogram  of  wood,  about  fifteen  inches  long  and  twelve  broad  ; 
round  this  goes  a  boxen  jointed  frame,  by  means  whereof  a  fheet  of 
paper  is  fattened  tight  to  the  table,  fo  that  lines  may  be  conveniently 
drawn  upon  it. 

On  each  fide  the  frame,  which  may  be  put  on  either  fide  upwards, 
towards  the  inward  edge,  are  feales  of  inches  fubdivided,  for  the 
ready  drawing  of  parallel  lines.  Befioe  which,  on  one  fide  are  pro¬ 
jected  the  360  degrees  of  a  circle,  froih  a  brafs  center  in  the  middle 
ofthe  table  (each  degree  halved)  with  two  numbers  to  every  tenth 
degree,  the  one  expreffing  the  degree,  the  other  it’s  complement  to 
360,  to  favc  fubtradtion  ;  on  the  other  fide  are  projected  the  180 
degrees  of  a  femicircle,  from  a  brafs  center  in  the  middle  of  the  ta¬ 
ble’s  length,  and  at  i  of  it’s  breadth  ;  each  degree  halved,  and  every 
tenth  noted  with  two  numbers,  viz.  the  degree  and  it’s  fuppiement, 
to  180°.  To  one  tide  of  the  table  is  fitted  a  compafs,  tor  placing 
the  inftrument  by  ;  and  the  whole  is  fixed  by  a  focket,  upon  a  three- 
legged  ftaft  for  a  Itand,  on  w'hich  it  is  turned  round,  or  fattened  by 
a  ferew,  as  occafion  requires.  Laftiy,  to  the  table  belongs  an  index, 
which  is  a  ruler  at  lealt  fixteen  inches  long,  and  two  broad  ;  ufually 
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graduated  with  fcales,  &c.  and  having  two  fights  perpendicularly 
placed  on  it’s  extremities ;  and  a  Hoped  edge  called  the  fiducia  e  g  • 

U/ e  of  the  Plain  table .  To  take  an  angle  by  the plain  table :  or  to 
find  the  difiance  of  two  places  accefiible  from  the  fame  third. 

Suppofe  DA,  D  B  ( Plate  I  tf.fig.  35-)  the  bdes  of  an  angle  re¬ 
quired;  or  A  B  the  diftance  required.  Place  the  inftrument  hori¬ 
zontally,  as  near  the  angle  as  poflible  ;  and  alfume  a  point  in  he 
paper  on  the  table,  v.  gr.  c.  To  this  point  apply  the  edge  of  the 
index,  turning  it  about  this  and  that  way  till  through  the  fights  you 
fee  the  point  B  ;  and,  in  this  lituation  of  the  ruler,  draw  by  it  sedge 

the  line  ce  indefinitely.  .  ... 

After  the  fame  manner  turn  about  the  index  on  the  fame  point  till 
through  the  lights  you  fee  the  point  A ;  and  draw  (he  right  line  c  a 
indefinitely.  Thus  have  you  the  quantity  of  the  angle  laid  down. 

Meafure  the  lines  D  A,  DB,  with  a  chain  ;  and  from  a  fcale  let 
off  the  meafures  thus  found,  on  the  refpedtive  lines  ;  which  fuppofe 
to  reach  from  c  to  b ,  and  from  c  to  a.  Thus  will  c  b  and  c  a  be  pro¬ 
portional  to  D  B  and  D  A.  Transfer  the  difiance  a  b  to  the  fame 
fcale,  and  find  it’s  length ;  the  length,  thus  found,  will  be  the  length, 
or  diftartce  of  A  B  required.  #  . 

2.  To  find  the  diftance  of  two  places,  one  whereof  is  inaccefiible,  by  the 
plain  table.  Suppofe  the  diftance  required  A  B,  (fig-  3^>)  an(l  A  the 
accefiible  point,  i.  Place  the  plain  table  in  C  ;  look  through  the 
fights  till  you  fee  A  and  B  ;  and  draw  ac  and  c  b,  Meafure  the  dif¬ 
tance  from  your  ftation  to  A  ;  and  fet  it  off  from  the  fcale  upon  c  a . 
2.  Remove  the  table  to  A,  where  place  it  fo  as  that  the  point  a  re- 
prefenfing  A,  and  the  index  laid  along  the  line  ac,  you  fee  back¬ 
wards  the  former  ftation  C.  [Note,  in  this  fixing  the  inftrument, 
lies  the  ufe  of  the  compafs  ;  for  the  needle  will  hangover  the  fame 
degree  of  the  card  in  the  firft  and  the  fecond  cafe  ;  fo  that  fome  fet 
the  inftrument  by  the  needle  alone ;  others  only  ufe  it  to  fhorten  the 
trouble,  by  bringing  the  inftrument  nearly  to  it’s  due  pofition  by 
means  thereof ;  and  then  fixing  for  good  by  the  back  fight.)  3.  The 
inftrument  fixed,  turn  the  fights  to  B  ;  and  draw  the  line  ab.  4. 
On  the  fcale  meafure'the  interval  ab ;  which  will  be  the  diftance 
of  A  B  required. 

3.  To  find  the  difiance  of  two  inaccefjible  places  by  the  plain  table. 
Suppofe  the  diftance  A  B  [Plate  149,  fig.  37 ,)  required.  1.  C hoof¬ 
ing  two  ftations  in  C  and  D  ;  in  the  firft,  C,  place  the  plain  table  ; 
and  through  the  fights  look  to  D,  B,  and  A,  drawing,  by  the  edge 
of  the  index  the  lines  cd,  cb,  c  a.  2.  Meafure  the  diftance  of  the 
ftations  C  D  ;  and  fet  this  off  from  a  fcale  on  cd.  3.  Removing 
the  table  from  C,  fix  it  in  D  ;  fo  as  the  point  d  hanging  over  the 
place  D,  and  the  index  lying  along  the  line  c d,  through  the  fights 
you  fee  the  former  ftation  C.  The  inftrument  thus  fixed,  direft  A 
the  fight  to  A  and  B,  and  draw  the  right  lines  da  and  d b  ;  laftly 
find  the  diftance  of  a  b  on  the  fcale,  and  this  will  be  the  diftance  of 
A B  required.  After  the  fame  manner  may  the  diftance  of  any 
number  of  places  be  found  from  two  ftations  ;  and  thus  may  a 
field,  part  of  a  country,  &c.  be  furveyed. 

4.  To  tale  the  plot  of  a  field  from  one  ftation,  whence  all  the  angles 
ttiay  be feen,  with  the  plain  table.  Placing  the  inftrument  in  the  fta¬ 
tion,  alfume  a  point  in  the  paper,  to  reprefent  the  fame,  v.  gr.  O, 

( Plate  150,  fig.  41,)  laying  the  edge  of  the  index  to  this  point,  diredt 
it  to  the  feveral  angles  of  the  field,  ABCDEF,  &c.  and  draw  in¬ 
definite  lines  by  it’s  edge  towards  every  angle,  viz.  Oa,  O  b,Oc, 
&c.  meafure  the  diftance  of  each  angle  from  the  ftation,  viz.  O  A, 
OB,  OC,  OD,  &c.  and  from  a  fcale  fet  thefe  off  from  O  on  their 
correfponding  lines ;  the  extremities  hereof  will  give  points,  which, 
being  connected  by  lines,  will  reprefent  the  field. 

5.  To  take  the  plot  of  a  field,  wood,  or  the  like,  by  going  round  the 
fame,  with  the  plain  table.  Place  the  inftrument  horizontally  at  the 
firft  angle,  v.  gr.  A:  the  needle  being  on  the  meridian  of  the  card; 
affuming  a  point  on  the  paper,  to  reprefent  it ;  to  that  point  lay  the 
index,  direfting  it  till  through  the  fights  you  fee  a  mark  in  the  angle 
B,  and  draw  an  indefinite  line  along  it ;  meafure  the  diftance  of  A 
and  B,  and  from  a  fcale  fet  it  off  on  the  line  thus  drawn  ;  the  extre¬ 
mity  of  this  diftance  will  reprefent  the  point  B.  Remove  the  inftru¬ 
ment  toB,  where  fet  it  fo  as  that  the  needle  hang  over  the  meridian 
of  the  card  ;  and  fo  as  the  index  lying  along  the  line  laft  drawn,  you 
fee  the  former  ftation  A  through  the  fights;  here  fallen  it,  lay  the 
index  to  the  point  B,  and  turn  it  till  through  the  fights  you  fee  the 
next  angle  C;  in  this  fituation  draw  a  line,  as  before,  meafure  the 
diftance  BC,  and  fet  it  off  from  a  fcale  on  the  line.  Remove  the 
inftrument  toC,  where,  fixing  it  by  the  needle,  and  the  back  fight, 
as  before,  turn  the  index  qn  the  point  C  till  you  fee  the  next  angle 
D  ;  draw  the  line,  meafure  and  fet  off  the  diftance  C  D,  as  before, 
and  remove  the  plain  table  to  E  ;  where  fix  it  as  before  ;  look  to  the 


next  angle  F,  draw  the  line,  meafure  and  fet  off  the  diftance,  &c 
.  ^ I  n  this  manner  having  compaffed  the  whole  field,  you  will  ha 


have 


it  s  whole  perimeter  plotted  on  the  table  ;  which  may  be  now  call 
up,  and  it’s  contents  found,  as  in  the  article  Surveying. 

Manner  offhifting paper  on  the  plain  table.  When  in  large  parcels 
of  ground  the  plot  is  found  to  exceed  the  dimenfions  of  the  plain 
table,  and  to  run  off  from  the  paper,  the  fheet  muft  be  taken  off  the 
table,  and  a  frefh  one  put  on  ;  the  way  of  managing  which  fhifting 
jsas  follows:  fuppofe  HK.M.Z,  [Plate  150,^.41,)  the  limits 
of  the  plain  table  ;  fo  that  having  laid  down  the  field  from  A  to  B, 
thence  to  C  and  D  ;  you  want  room,  the  line  D  E  running  off  the 
paper  ;  draw  as  much  of  the  line  D  E  as  the  paper  will  well  hold  • 
viz.  U  V. .And I  by  means  of  the  divifions  on  the  edge  of  the  frame’ 
dra  w  the  line  P  Q_through  O,  parallel  to  the  edge  of  the  table  H  M  • 
and  through  the  point  of  interfettion  G,  dra w  O  N  parallel  to  M  Z 
Tins  done,  take  off  the  frame,  remove  the  fheet,  and  put  a  frefh  one 

IT  i12i’lun  “  S  fte~  ’  drawinS  on  R  a  line  R  S  near  the  othef  edge 
parallel  thermo.  1  hen  lay  the  firft  fheet  on  the  table,  fo  that  the 

he  exaaiy  on  the  line  RS/to  the  belt  advantage,  as  at  O. 
Lanl y ,  driw  as  much  of  the  line  OD,  on  the  frefh  fheet,  as  the  table 
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will  hold  ;  and  from  O  continue  the  remainder  of  the  line  D  to  £. 
From  E  proceed  with  the  work  as  before  to  F,  G,  and  A.  «■ 

Ufe  of  the  plain  table,  as  a  theodolite,  fend  circle,  or  circumferentor. 
The  great  inconvenience  of  the  plain  table  is,  that  it’s  paper  renders 
it’s  ufe  imprafticable  in  moift  weather.  Even  the  dew  of  the  morn¬ 
ing  and  evening  is  found  to  fwell  the  paper  confiderably,  and,  of 
confequence,-to  diftort  the  work.  To  avoid  this  inconvenience,  and 
render  the  inftrument  ufeful  in  all  weathers ;  by  leaving  off  the  pa¬ 
per,  and  fetting  up  a  pin  in  the  center,  it  becomes  a  theodolite,  a 
femi-circie,  or  a  circumferentor,  and  is  applicable  like  them. 

The  plain  table,  dripped  of  it’s  paper,  becomes  either  a  theodolite, 
or  a  femicircle,  as  that  fide  of  the  frame,  which  has  the  projedtion 
of  the  degrees  of  a  circle,  or  a  femicircle,  is  turned  upwards.  If  it 
be  to  ferve  for  a  theodolite  ;  the  index  (the plain  table  turning  on  any 
point  as  a  center)  is  conftantly  to  turn  about  the  brafs  center-hole 
in  the  middle  of  the  table. 

If  it  be  for  a  femicircle,  it  muft  turn  on  the  other  brafs  center- hole ; 
in  both  cafes  it  is  done  by  means  of  a  pin  raifed  in  the  holes.  When 
the  plain  table  is  to  ferve  as  a  circumferentor,  ferew  the  compafs  to 
the  index,  and  both  of  them  to  the  head  of  the  ftaff,  wfith  a  brafs 
ferew-pin  fitted  for  the  purpofe  ;  fo  that  the  ftaff  and  table  ftanding 
fixed,  the  index,  fights,  &c.  may  be  turned  about,  and  vice  verfa. 

To  take  an  angle  by  the  plain  table,  conftdered  as  a  theodolite.  Sup¬ 
pofe  the  quantity  of  the  angle  E  KG  (Plate  131  ,fig.  6,)  required. 
Place  the  inftrument  at  K,  the  theodolite  fide  of  the  frame  upwards, 
laying  the  Index  on  the  diameter.  Turn  the  whole  inftrument 
about,  the  index  remaining  on  the  diameter  till  through  the  fights 
you  fpy  E.  Screw  the  inftrument  faft  there,  and  turn  the  index  on 
it’s  center,  till  through  the  fights  you  fpy  G. 

The  degree  here  cut  on  the  frame  by  the  index,  is  the  quantity  of 
the  angle  fought ;  which  may  be  laid  down  on  paper  by  the  rules  of 
common  protradlion.  * 

Thus  you  may  proceed  to  do  every  thing  with  th e plain  table,  as 
with  the  common  theodolite. 

To  take  an  angle  with  a  plain  table,  conftdered  as  a  femicircle.  Pro¬ 
ceed  in  the  fame  manner  with  the  inftrument  confidered  as  a  femi¬ 
circle,  as  when  confidered  as  a  theodolite;  only  laying  the  femi- 
circular  fide  upwards,  and  turning  the  index  on  the  other  center- 
hole  in  the  middle  of  the  length,  and  at  about  one-fourth  of  the 
breadth  of  the  table. 

To  take  an  angle  with  the  plain  table,  confidered  as  a  circumferentor. 
Suppofe  the  former  angle  EKG  required.  Place  the  inftrument  at 
K,  the  fleur-de-lis  towards  you;  diredt  the  fights  to  E,  and'obferve 
the  degree  cut  by  the  fouth  end  of  the  needle,  which  fuppofe  296,. 
Turn  the  inftrument  about,  the  fleur-de-lis  ftill  towards  you, 
and  diredt  the  fight  to  G,  noting  the  degree  cut  by  the  other  end  of 
the  needle,  which  fuppofe  182.  Subtradl  the  lefs  from  the  greater, 
the  remainder  140 0  is  the  quantity  of  the  angle  fought,  if  the  re¬ 
mainder  chance  to  be  more  than  180°,  then  it  muft  be  again  fub- 
tradled  from  360.  This  fecond  remainder  will  be  the  angle  required; 
which  may  beprotradled,  &c.  as  under  Protractor. 

Thus  you  may  proceed  to  do  every  thing  with  th e plain  table  as 
with  the  common  circumferentor. 

Plot,  the  plan  or  draught,  of  any  parcel  of  ground,  e.  gr.  a 
field,  farm,  or  manor,  furveyed  with  an  inftrument,  and  laid  down 
in  the  proper  figure  and  dimenfions.  See  Plotting. 

Plotting,  is  the  art  of  deferibingor  laying  down  on  paper,  &c. 
the  feveral  angles  and  lines  of  a  tradt  of  ground  furveyed  by  a  theo-. 
dolite,  or  the  like  inftrument,  and  a  chain. 

Plotting  is  performed  by  means  of  two  inftruments,  the  protrador 
and  plotting  fcale.  By  the  firft,  the  feveral  angles  obferved  in  the 
field  with  a  theodolite,  or  the  like,  and  entered  dowm  in  degrees  in 
the  field-book,  are  protradled  on  paper  in  their  juft  quantity.  By 
the  latter,  the  feveral  diftances  meafured  with  the  chain,  and  entered 
down,  in  like  manner,  in  the  field  book,  are  laid  dowm  in  their  juft 
proportion. 

Under  the  articles prolrador  and plutting-fcale,  is  found,  feverally, 
the  ufe  of  thofe  refpedtive  inftruments  in  the  laying  down  of  angles 
and  diftances ;  we  fliall  here  give  their  ufe  conjointly,  in  the  plotting 
of  a  field,  furveyed  either  with  the  circumferentor,  or  theodolite. 

Method  of  Plotting  from  the  circumferentor.  Suppofe  an  inclofure, 
e.  gr.  ABCDEFGHK./'  Place  131  ,fig.  8,)  to  have  been  furveyed ; 
and  the  feveral  angles,  as  taken  by  a  circumferentor  in  going  round 
the  field,  and  the  diftances,  as  meafured  by  a  chain,  were  found 
entered  in  the  field-book  as  in  the  following  table. 


Deg. 

Min. 

Cha.  Link. 

A 

191 

00 

10  75 

B 

297 

00 

6  83 

C 

216 

30 

7  82 

D 

325 

00 

6  96 

E 

12 

24 

9  71 

1. 

On  a  paper  of  the  proper  d 

F 

G 

H 

K 


Deg. 

324 

98 

1} 

161 


M'm. 

3° 

3° 

00 

30 


Cha. 

7 

7 

7 

8 


Link. 

54 

54 

.78 

22 
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meridians,  expreffed  in  dotted  lines.  Their  ufe  is,  to  diredt  the 
pofition  of  the  protradtor ;  the  diameter  whereof  muft  always  be  laid 
either  upon  one  of  them,  or  parallel  thereto  ;  the  femicircular  limb 
downwards  for  angles  greater  than  1800,  and  upwards  for  thofe  lefs 
than  1800. 

The  paper  being  thus  prepared,  affume  a  point  on  fome  meridian, 
as  A,  whereon  lay  the  center  of  the  protradtor»  and  the  diameter 
along  the  line.  Confult  the  field-book  for  the  firft  angle,  i.  e.  for 
the  degree  cut  by  the  needle  at  A,  by  which  the  table  gives  you  191®. 

Now,  fince  I9i°.is  more  than  a  femicircle  or  180°,  the  femicir¬ 
cle  of  the  protradtor  is  to  be  laid  downwards  ;  where,  keeping  it  to 
the  point  with  the  protracting  pin,  make  a  mark  againft  191 ;  through 
W'hich  mark,  from  A,  draw  an  indefinite  line  Ab. 

The  firft  angle  thus  protracted,  again  confdlt  the  book,  for  the 
,  .  '  length 
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length  of  the  firft  line  AJB.  This  you  find  io  chains  73  links  From 
a  convenient  fcale  therefore,  on  the  plotting  fca/e,  take  the  extent  of 
10  chains  75  links  between  the  compalfes;  and  fetting  one  point  in 
A,  mark  where  the  other  falls  in  the  line  A b,  which  fuppoi'e  in  B: 
draw  therefore  the  full  line  AB,  for  the  firft  fide  of  the  inclofure. 

Proceed  then  to  the  fecond  angle  ;  and,  laying  the  centre  of  the 
protradlor  on  the  point  B,  with  the  diameter  as  before  directed,  make 
a  mark,  as  c,  againft  297°,  the  degrees  cut  at  B ;  and  draw  the  inde¬ 
finite  line  Be.  On  this  line,  from  the  plotting  fcale,  as  before,  fet 
off  the  length  of  your  fecond  line,  viz.  6  chains  83  links ;  which  ex¬ 
tending  from  B  to  the  point  C,  draw  the  line  B  C,  for  the  fecond  fide. 

Proceed  now  to  the  third  angle  or  ftation  :  lay  then  the  center  of 
the  protradlor,  as  before,  on  the  point  C  ;  make  a  mark,  as  d,  againft 
the  number  of  degrees,  cut  at  C,  viz.  216°  30':  draw  the  indefinite 
line  C  d,  and  thereon  fet  off  the  third  diltance,  viz.  7  chains  82  links; 
which  terminating,  e.  g.  at  D,  draw  the  lull  line  C  D,  for  the  third  fide. 

Proceed  now  on  the  fourth  angle  D  ;  and,  laying  the  center  of  the 
protradlor  over  the  point  D,  againft  3250,  the  degree  cut  by  the  needle, 
make  a  mark  e\  draw  the  occult  line  De,  and  thereon  fet  off  the  dif- 
tance  6  chains  96  links ;  which  terminating  in  E,  draw  D  E  for  the 
fourth  line :  and  proceed  to  the  filth  angle,  viz.  E. 

Here  the  degrees,  cut  by  the  needle,  being  12°  24'  (which  is  lefs 
than  a  femicircle),  the  center  ot  the  protradlor  muff  be  laid  on  the 
point  E,  and  the  diameter  on  the  meridian,  with  the  femicircular 
limb  turned  upwards.  In  this  fituation  make  a  mark  as  before, 
againft  the  number  of  degrees,  viz.  120  24/,  cut  by  the  needle  at  E; 
draw  the  line  E /,  on  which  fet  off  the  fifth  diftance,  viz.  9  chains 
71  links  ;  which  extending  from  E  to  F,  draw  the  full  line  E  F,  for 
the  fifth  fide  of  the  inclofure. 

After  the  fame  manner  proceed  orderly  to  the  angles  F,  G,  H,  and 
K;  then  placing  the  protradlor,  making  marks  againft  the  refpedtive 
degrees,  drawing  indefinite  lines,  and  fetting  off  the  refpedlive  dif- 
tances,  as  above,  you  will  have  the  plot  of  the  whole  inclofure,  ABC, 
&c.  Such  is  the  general  method  of  plotting  from  this  inftrument ; 
but  it  muft  be  obferved,  that,  in  this  procefs,  the  ltationary  lines, 

i.  e.  the  lines  wherein  the  circumferentor  is  placed  to  take  the  angles, 
and  wherein  the  chain  is  run  to  meafure  the  diftances,  are,  properly, 
the  lines  here  plotted.  When,  therefore,  in  furveying,  the  ftationary 
lines  are  at  any  diftance  from  the  fence  or  boundaries  of  the  field,,  &c. 
off-fets  are  taken,  i.  e.  the  diftance  of  the  fence  from  the  ftationary 
line  is  meafured  at  each  ftation ;  and  even  at  intermediate  places,  if 
there  prove  any  confiderable  bends  in  the  fence. 

In  plotting,  therefore,  the  ftationary  lines  being  laid  down,  as  above, 
the  off-fets  muft  be  laid  down  from  them  ;  i.  e.  perpendiculars  of  the 
proper  lengths  muft  be  let  fall  at  the  proper  places  from  the  ftationary 
lines.  The  extremes  of  which  perpendiculars,  being  connected  by 
lines,  give  the  plot  defired. 

If,  inftead  of  going  round  the  field,  the  angles  and  diftances  have 
been  all  taken  from  one  ftation,  the  procefs  of  plotting  is  obvious, 
from  the  example  above ;  all  here  required,  being  to  protradl,  after 
the  manner  already  deferibed,  the  feveral  angles  and  diftances,  taken 
from  the  fame  ftationary  point  in  the  field  ;  from  the  fame  point  or 
center  on  the  paper.  The  extremities  of  the  line  thus  determined, 
being  then  connedled  by  lines,  will  give  the  plot  required. 

It  the  field  has  been  furveyed  from  two  ftations,  the  ftationary 
lines  are  to  be  firft  plotted,  as  above  ;  then  the  angles  and  diftances 
taken  from  each,  to  be  laid  down  from  each  refpedlivcly. 

The  jnethod  ^Plotting,  where  the  angles  are  taken  by  the  theodo¬ 
lite,  i.  e.  by  back-fight  and  fore-fight  (as  it  is  called)  is  fomewhat  dif¬ 
ferent.  To  prepare  the  angles  tor  plotting,  the  quantity  of  each  muft 
firft  be  found,  by  fubtradling  the  degrees  of  the  fore-fight  and  back- 
fight  from  each  other :  the  remainder  is  then  the  angle  to  be  pro- 
tradled.  The  ufe  of  parallel  lines  is  here  excluded  ;  and  inftead  of 
laying  the  protradlor  conftantly  on,  or  parallel  to  meridians,  it’s  direc¬ 
tion  is  varied  at  every  angle.  The  practice  is  thus : 

Suppofe  the  former  inclofure  to  have  been  furveyed  with  the  theo¬ 
dolite,  after  the  .manner  of  back-fight  and  fore-fight ;  and  fuppofe 
the  quantity  of  each  angle  to  be  found  by  fubtradlion. 

An  indefinite  line  is  drawn  at  random,  as  AK,  ( fg .  43;)  and  on 
this  the  meafured  diftance,  e.  g.  8  chains,  22  links,  is  fet  off,  as  in 
the  former  example :  if  now  the  quantity  of  the  angle  A  have  been 
found  140°,  the  diameter  of  the  protradlor  is  to  be  laid  on  the  line 
AK,  with  the  center  over  A ;  and  againft  the  number  of  degrees, 
viz.  140,  a  mark  made,  an  indeterminate  line  drawn  through  it,  and 
the  diftance  of  the  line  AB  laid  down  from  the  fcale  thereupon. 

Thus  we  gain  the  point  B;  upon  which  laying  the  center  of  the 
protradlor,  the  diameter  along  the  line  AB,  the  angle  B  is  protradled, 
by  making  a  mark  againft  it’s  number  of  degrees,  drawing  an  occult 
line,  and  fetting  off  the  diftance  BC,  as  before. 

Then  proceed  to  C,  laying  the  diameter  of  the  protradlor  on  BC, 
the  center  on  C  protradls  the  angle  C,  and  draw  the  line  CD:  thus, 
proceeding  orderly  to  all  the  angles  and  fides,  you  will  have  the  plot 
of  the  whole  inclofure  ABC,  &rc.  as  before. 

Pjlotting-Scale,  is  a  mathematical  inftrument  ufually  of  box 
wood,  fometimes  of  brafs,  ivory,  or  lilver,  and  either  a  foot,  or  half 
a  foot  long,  arid  about  an  inch  and  a  half  broad. 

It  is  denominated  from  it’s  ufe  in  plotting  of  grounds,  &c. 

On  one  fide  of  the  inftrument  (reprefented  Plate  130,  Jig.  44,)  are 
feven  feveral  feales,  or  lines,  divided  into  equal  parts.  The  firft  di- 
vifion  of  the  firft  fcale  is  fubdivided  into  ten  equal  parts,  to  which  is 
prefixed  the  number  10,  fignifying  that  ten  of  thofe  fubdivifions  make 
an  inch ;  or  the  divifions  of  that  fcale  are  decimals  of  inches. 

The  firft  divilion  of  the  fecond  fcale  is  likewife  fubdivided  into  to, 
to  which  is  prefixed  the  number  16,  denoting  that  fixteen  of  thofe 
fubdivifions  make  an  inch.  The  firft  divifion  of  the  third  fcale  is 
fubdivided  in  like  manner  into  10,  to  which  is  prefixed  *he  number 
20.  To  that  of  the  fourth  fcale  is  prefixed  the  number  24;  to  that 
of  the  fifth,  32 ;  to  that  of  the  fixth,  40 ;  and  to  that  of  the  fever.th, 
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48  ;  denoting  the  number  of  fubdivifions  equal  to  an  inch,  in  each, 
refpedlively. 

I  he  two  laft  feales  are  broken  off  before  the  end,  to  give  room 
for  two  lines  of  chords,  marked  by  the  letters  CC. 

On  the  back -fide  of  the  inftrument  is  a  diagonal  fcale,  the  firft  of 
whofe  divifions,  which  is  an  inch  long,  if  the  fcale  be  a  foot ;  and 
halt  an  inch,  if  half  a  foot ;  is  fubdivided,  diagonally,  into  100  equal 
parts  ;  and  at  the  other  end  of  the  fcale  is  another  diagonal  fubUJiffion, 
ot  half  the  length  of  the  former,  into  the  fame  number  of  parts, 
viz.  too. 

Next  the  feales,  is  a  line  divided  into  hundredth  parts  of  a  foot, 
numbered  10,  20,  30,  <&e.  and  a  line  of  inches  fubdivided  into  tenths, 
marked  1,2,  3,  &c. 

life  of  the  Plotting-Scale.  I.  Any  dijlance  being  meafured  with 
the  chain,  to  lay  it  down  on  the  paper.  Suppofe  the  diftance  to  be  6 
chains,  50  links.  Draw  an  indefinite  line:  fet  one  foot  of  the  com- 
palfes  at  figure  6  on  the  fcale,  e.  gr.  the  fcale  of  20  in  an  inch,  a  id 
extend  the  other  to  five  of  the  fubdivifions,  for  the  30  links:  this, 
diftance,  being  transferred  to  the  line,  will  exhibit  the  6  Tains  30 
links,  required. 

It  it  be  defired  to  have  6  chains  50  links,  take  up  more  or  lefs 
fpace,  take  them  off  from  a  greater  or  leller  fcale,  i.  e.  from  a  fcale 
that  has  mure  or  fewer  divifions  in  an  inch. 

To  find  the  chains  and  links  in  a  right  line,  as  that  jufl  drawn,  accord¬ 
ing  to  any  fcale,  e.  gr.  that  of  20  in  an  inch.  Take  the  length  of  the 
line  in  the  compalles,  and,  applying  it  to  the  given  fcale,  you  will  find 
it  extend  from  the  number  6  of  the  great  divifions  to  five  of  the  fmali 
ones;  hence  the  given  line  will  contain  6  chains  50  links. 

Plotting-Table,  is  ufed  for  a  plain  table,  as  improved  by  Mr. 
Beighton,  who  has  obviated  a  great  many  inconveniences  attending 
the  ufe  of  the  common  plain  table. 

Protractor,  is  an  inftrument  ufed  in  furveying,  whereby  the 
angles  taken  in  the  field  with  the  theodolite,  circumferentor,  or  the 
like,  are  plotted,  or  laid  down,  on  paper. 

I  he  protradlor  confifts  of  a  femicircular  limb  ADB  ( Plate  130, 
fig'  45>)  °f  brafs,  filver,  horn,  or  the  like,  divided  into  180°,  and 
fubtended  by  a  diameter  BA;  in  the  middle  whereof  is  a  little  notch, 
or  lip,  C,  called  the  center  of  the  protradlor. 

for  the  convenience  of  reckoning  both  ways,  the  degrees  are 
numbered  from  the  left  hand  towards  the  right,  and  from  the  right 
hand  towards  the  left. 

But  this  inftrument  is  made  much  more  commodious  by  transfer¬ 
ring  the  divifions  on  the  fame  circumference  to  the  edge  of  a  ruler, 
whofe  fide  E  F  is  parallel  to  AB,  which  is  eafily  done  by  laying  a 
ruler  on  the  center  C,  and  the  feveral  divifions  on  the  femicircum- 
ference  ADB,  and  marking  the  interfedlions  of  that  ruler  on  the  line 
E  F :  fo  that  a  ruler  with  thefe  divifions  marked  on  three  of  it’s  fides, 
and  numbered  both  ways,  as  in  the  protradlor  (the  fourth  or  blank 
fide  reprefenting  the  diameter  of  the  circle),  is  of  the  fame  ufe  as  a 
protractor;  and  much  better  adapted  to  a  cafe. 

On  the  limb  ot  the  protradlor  are  fometimes  alfo  placed  numbers, 
denoting  the  angles  at  the  centers  of  regular  polygons:  thus,  againft 
the  number  5,  denoting  the  fides  of  a  pentagon,  is  found  72,  the 
angle  at  the  center  of  a  pentagon. 

Ufe  of  the  Protractor.  i.  To  lay  down  an  angle  of  any  given 
quantity,  or  number  of  degrees,  of  fifty  degrees,  at  any  point,  and  with  a 
given  line:  T.gr.  Lay  me  center  of  the  protradlor  on  the  given  point, 
and  the  diameter  of  the  protradlor  on  the  given  line.  M.ike  a  mark 
againft  the  given  degree  50,  pn  the  limb  of  the  protradlor;  through 
which,  from  the  given  point,  draw  a  line :  this  gives  the  angle  required. 

2.  To  find  the  quantity  of  a  given  angle.  Lay  the  center  of  \he  pro¬ 
tradlor  on  the  pupit  of  the  angle,  and  the  diameter  on  one  of  the  lines 
lorming  it.  I  he  degree  of  the  limb  cut  by  the  other  line,  viz.  50, 
is  the  number  of  degrees  of  the  angle  required. 

3.  To  injeribe  any  given  regular  polygon,  e.  gr.  a  pentagon,  in  a  circle. 
Lay  the  center  ana  diameter  of  the  protradlor  on  the  center  and  diame¬ 
ter  ot  the  circle,  and  make  a  dot  againft  the  number  of  degrees  of  the 
angle  at  the  center,  viz.  72.  Through  this  dot  and  the  center  of  the 
circle,  draw  a  line  cutting  the  circumference  of  the  circle.  To  the 
point  of  interfedliun,  from  the  point  where  the  diameter  cuts  the  cir¬ 
cumference,  draw  a  right  line  ;  this  line  will  be  a  fide  of  the  penta¬ 
gon,  which,  being  taken  in  the  compaffes,  and  fet  off  as  often  as  it 
will  go  in  the  circumference,  will  give  points,  which,  being  con- 
nedletl  by  lines,  will  form  the  pentagon  required.  See  Polygon. 

4.  To  dejeribe  any  regular  polygon,  e.  gr.  an  obi  agon  on  a  given  line. 
Subtract  the  angle  at  the  center,  which  the  protraiior  gives  450  from 
180,  the  remainder  135  degrees  is  the  angle  included  between  two 
fides  ot  the  odlagon  ;  one  half  whereof  is  67^,  Applying  then  the 
diameter  ot  the  protradlor  over  the  given  line,  with  the  center  over 
one  extreme ;  make  a  dot  againft  67A,  to  which  from  the  center  draw 
a  line :  apply  the  protradlor  to  the  other  end  of  the  line,  fo  as  the 
Center  be  over  the  extreme,  and  there  fet  off  another  angle  of  6j{°. 

From  the  point  where  the  twp  lines  thus  drawn  interfedl  as  a 
center,  deferibe  a  circle  with  the  interval  of  the  given  line. 

The  given  line  will  be  one  fide  of  the  odlagon;  which,  being  fet 
off  as  olten  as  it  will  go  in  the  circumference  thus  drawn,  will  give 
points,  which,  being  connedled,  will  form  the  odlagon  required. 

The  common,  or Jurveying  Quadrant,  (reprefented  Piute  150 ,  fig. 
46,)  is  made  of  brafs,  wood^ or  other  matter,  ufually  twelve  or  hi- 
teen  inches  radius.  It’s  circular  limb  is  divided  into  90%  and  each  of 
thefe  fubdivided  into  as  many  equal  parts  as  the  fpace  will  allow,  either 
diagona'ly,  or  otherwife.  On  one  edge,  or  femi-diameter,  are  fixed 
two  immoveable  lights;  and  in  the  angle,  or  center,  is  hung  a  thread, 
with  a  plummet.  To  the  center  is  likewife,  fometimes,  fixed  a  label, 
or  moveable  index,  bearing  two  other  fights,  like  the  index  of  a  te- 
lefcope.  And,  in  lieu  of  the  immoveable  fights,  there  is  fometimes 
fitted  a  tclefcope  ;  though  this  more  peculiarly  belongs  to  the  aitrqno- 
mical  quadrant . 
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On  the  under 
focket ;  by  means  vvr 


fide,  or  face,  of  ihe  inttrument,  are  fitted  a  ball  and 
hereof  it  may  be  put  in  any  poiiuon,  for  nfe. 

The  quadrant  is  to  be  tifed  in  different  lituations,  according  to  t  e 
dimenfions  to  be  taken.  To  c.bferve  heights  and  depths,  u  s  plane  ts 
difpofed  at  right  angles  to  the  horizon  ;  but  to  take  horizontal  d 
tances,  the  plane  is  difpofed  parallel  thereto. 

Heights  and  didances,  again,  may  be  taken  two  ways ;  viz.  by 
xneafis  ,f  the  fixed  fights  and  plummet  and  by  the  label. 

life  of  the  furVeying  Ouadrant.  1  o  take  the  height  or  depth  of  an 
oh]  eh  with  the  fixed  fights ,  and  plummet.  Place  the  quadrant  vertically, 
and  the  eye  under  the  light  next  the  arch  of  the  quadrant : ;  thus  d.rec 
the  inttrument  to  the  objeft  ;  v.  gr.  the  top  ot  a  tower,  till  the  vilual 

ravs  thereof  {bike  through  the  fights  upon  the  eye. 

'This  done,  the  portion  of  the  arch  intercepted  between  die  thread 
and  the  femidiameter,  whereon  the  fights  are  fattened,  mew’s  the 
complement  of  the  obje&’s  height  above  the  horizon,  or  it  s  ddtance 
from  the  zenith  ;  and  the  other  portion  of  the  arch  intercepted  be¬ 
tween  the  thread  and  the  other  femidiameter,  Ihews  the  height  Kfelf 
of  the  object  above  the  horizon.  I  he  fame  arch  likewtfe  gives  t  le 
quantity  of  the  angle  made  by  the  vifual  ray,  and  a  horizontal  line, 
parallel  to  the  bale  of  the  tower.  Note,  to  obferve  depths,  the  eye 
imttt  be  placed  over  that  fight  next  the  center  of  the  quadrant. 

From  the  height  or  depih  of  the  »bje£t  in  degrees  thus  found, 
which  fuppofe  35°  2o  '■>  aild  t!is  d'»ancc  of  the  foot  of  the  objeft 
from  the  place' of  obfervation  carefully  meafured,  which  fuppofe  47 
feet;  it’s  height  or  depth  in  feet,  yards,  Sec.  is  eafily  determined  by 
the  mutt  common  cafe  in  trigonometry.  _  . 

For  we  have  here,  in  a  triangle,  one  fide  given  ;  viz.  the  line 
meafured,  and  we  have  all  the  angles  ;  for  that  of  the  tower  is  always 
fuppofed  a  right  angle ;  the  other  two,  therefore,  are  equal  to  -ano¬ 
ther  right  angle,  but  the  angle  obferved  is  35°  Sh' •>  therefore  the 
other  is  540  if. 

The  cafe,  then,  will  be  reduced  to  this ;  as  the  fign  of  54  ay,  is 
to  47  feet,  fo  is  the  fine  of  350  35',  to  a  fourth  term,  viz.  33!  feet  ; 
to  which  add  the  height  ot  the  obferver’s  eye,  fuppofe  5  feet ;  and 
the  fum  384  feet,  is  the  height  of  the  tower  required. 

Ufe  of  the  Quadrant  in  taking  heights  and  dijlances  by  the  index 
and  fights.  To  take,  e.  g.  a  height,  as  that  of  a  tower  whofe  bafe 
is  acceffible.  Place  the  plane  of  the  inttrument  at  right  angles  to  the 
plane  of  the  horizon,  and  one  of  it’s  edges  parallel  thereto,  by  means 
of  the  plummet,  which,  in  that  cafe,  will  hang  down  along  the 
other.  In  this  fituation  turn  the-  index,  till,  through  the  fight,  you 
fee  the  top  of  the  tower  ;  and  the  arch  of  the  limb  of  the  quadrant 
between  that  fide  thereof  parallel  to  the  horizon  and  the  index  will 
be  the  height  of  the  tower  in  degrees  ;  whence,  and  from  the  dif- 
tance  meafured  as  before,  it’s  height  in  feet,  Sec.  may  be  found  by 
calculation,  as  in  the  former  cafe  ;  or,  without  calculation,  by  draw¬ 
ing  from  the  data,  on  paper,  a  triangle  fimilar  to  the  great  one  ; 
whofe  bafe  is  the  diftance,  and  it’s  perpendicular,  meafured  on  the 
fcale,  is  the  height  of  the  tower. 

Ufe  of  /^Quadrant  in  meafuring  horizontal  d fiances.  Though 
th ^quadrant  be  a  lefs  proper  inttrument  for  this  purpofe,  than  a  theo¬ 
dolite,  femicircle,  or  the  like,  becaufe  angles  greater  than  quadrants 
cannot  be  taken  hereby,  yet  necellity  fometimes  obliges  perfons  to 
have  recourfe  to  it. 

•The  manner  of  it’s  application  herein  is  the  fame  with  that  of  the 
femicircle  ;  all  the  difference  between  the  two  inttruments  confiding 
in  this,  that  the  one  is  an  arch  of  i8o°,  and  can  therefore  take  an  , 
angle  of  any  quantity  ;  and  the  other  is  only  an  arch  of  90°,  and  is 
therefore  confined  to  angles  of  that  quantity.  See  Semicircle. 

Carpenter’s  joint  Rule,  is  an  inttrument  ufually  of  box, 
twenty-four  inches  long,  and  one  and  an  half  broad,  each  inch  being 
fubdivided  into  eight  parts.  On  the  fame  fide  with  thefe  divifions 
is  ufually  added  Gunter’s  line  of  numbers. 

On  the  other  fide  are  the  lines  of  timber  and  board-tneafure,  the 
firft  beginning  at  8f,  and  continued  to  36,  near  the  other  end  ; 
the  latter  is  numbered  from  7  to  36,  four  inches  from  the  other  end. 
Plate  150,  fig.  47.  The  divifion  of  the  timber-line  is  formed  from 
a  confideration,  that  1728  inches  make  a  foiid  foot,  in  the  follow¬ 
ing  manner  :  thus,  9  is  fo  placed  againft  one  of  the  divifions  of 
inches,  or  parts,  on  the  other  fide  of  the  rule ,  beginning  from  the 
right  hand,  that  it’s  fquare,  which  is  81  inches,  multiplied  by  that 
number  of  inches  and  parts,  mutt  make  1728  inches;  which,  di¬ 
viding  1728  by  81,  mutt  be  placed  againtt  2ia  from  the  right  hand  • 
and  10  mutt  be  placed  agai nit  17^  inches  ;  becaufe  1728  divided 
by  the  Iqiiare  of  10  or  ico,  gives  17^,  &c.  But  becaufe  a  fquare, 
whole  fide  is  1,  2,  Sec.  to  8  inches,  requires  more  than  24  inches  in  ‘ 
length,  as  a  multiplier,  in  order  to  produce  1728  inches;  and  fince 
the  length  of  the  rule  is  only  24  inches,  there  is  a  table  upon  the 
le.t  end  of  it,  which  fupplies  it’s  defeft  of  length.  In  this  table 
.he  upper  row  of  figures  vit  ,  2,  3,  4,  j,  6,  7,  8,  deno.es  inches, 
or  the  lengths  of  the  fides  of  fquares;  and  the  fecond  and  third 
rows  are  the  correfpondent  feet  and  inches  to  make  up  a  foiid  foot 
•It  is  made  by  dividing  144  inches  by  the  fquares  of  1,  2,  3,  4,  5  67  8” 

The  line  of  board-meafnre  is  thus  divided:  fuppofe  the  di’vifion 
7  ^  be  marked  ;  divide  144,  the  number  of  inches  in  a  fquare  foot 
by  7,  and  the  quonent  will  be  20*  inches;  whence  the  divifion  7 
•mult  be  againft  204.  inches  on  the  qiher  fide  of  the  rule.  To  mark 
the  divifion  8,  divide  144  by  8,  and  the  quotient,  which  is  18 
inches,  mull  be  placed  on  the  line  of  board.-meaftire  aoainft  18  inrh^ 
on  the  other  fide,  Sec.  But  becaufe  the  fide  of  a  long  fquare  that 
ts  1,  2,  3,  4,  5  inches,  requires  the  other  fide  to  be  more  than  o. 
niches,  the  whole  length  of  the  ride;  there  is  a  table  annexed,  formed 
.by  dividing  144  inches  by  each  of  the  numbers  in  the  upper  row  and 
then  each  ot  the  quotients  by  12,  to  reduce  them  into  feet.  ’ 

.  Uj'e  °f  the  CfMtrrs  .J o  1 N t  Ru  l E .  The  application  Qf  the  inches 
Hi  meaiuung  lengths,  breadths,  &c.  is  obvious.  That  of  the  Gun¬ 


ter’s  line,  fee  under  Gunter’s  line.  The  ufe  of  the  other  fide  is  all 
we  need  here  meddle  with. 

1.  The  breadth  of  any  furface ,  as  board,  glafs,  See.  being  given,  to 
find  how  much  in  length  makes  a  fquare  foot.  Find  the  number  of 
inches  the  furface  is  broad,  in  the  line  of  board-meafure,  and  right 
againft  it,  on  the  inches  fide,  is  the  number  of  inches  required. 
Thus,  if  the  furface  were  8  inches  broad,  18  inches  will  be  found  to 
make  a  fuperficial  foot. 

Or,  more  readily,  thus.  Apply  the  rule  to  the  breadth  of  the  board 
or  glafs,  that  end  marked  36  being  even  with  the  edge;  the  other 
edge  of  the  furface  will  ihew  the  inches  and  quarters  of  inches 
which  go  to  a  fquare  foot. 

To  find  the  content  of  a  given  furface.  Find  the  breadth,  and 
how  much  makes  one  foot  ;  then  turn  that  over  as  many  times  as 
you  can  upon  the  length  of  a  furface,  and  fo  many  feet  does  the  fur¬ 
face  contain, 

2.  Ufe  of  the  table  at  the  end  of  the  board-meafure.  If  a  furface  be 
one  inch  broad,  how  many  inches  long  will  make  a  fuperficial  foot  ? 
Look  into  the  upper  row  of  figures  for  one  inch,  and  under  it,  in 
the  fecond  row,  is  1 2  inches,  the  anfwer  to  the  queftion. 

3.  Ufe  of  the  line  of  timber-mcafure.  This  refembles  the  former  j 
for,  having  karnt  how  much  the  piece  is  fquare,  look  for  that  num¬ 
ber  on  the  line  of  timber-meafure :  the  fpace  thence  to  the  end  of 
the  rule  is  the  length,  which,  at  that -breadth,  makes  a  foot  of  tim¬ 
ber.  Thus,  if  the  piece  be  9  inches  fquare,  the  length  necelfary  to 
make  a  foiid  foot  of  timber  is  21^  inches.  If  the  timber  be  fmall, 
and  under  9  inches  fquare,  feek  the  fquare  in  the  upper  rank  of  the 
table,  and  immediately  under  it  are  the  feet  and  inches  that  make  a 
foiid  foot.  Thus,  if  it  be  7  inches  fquare,  2  feet  11  inches  will  be 
found  to  make  a  foiid  foot. 

If  the  piece  be  not  exadlly  fquare,  but  broader  at  one  end  than 
another,  the  method  is,  to  add  the  two  together,  and  take  half  the 
fum  for  thq  fide  of  the  fquare.  For  round  timber,  the  method  is,  to 
girt  it  round  with  a  firing,  and  to  allow  the  fourth  part  for  the  fide 
of  the  fquare.  But  this  method  is  erroneous :  for  hereby  you  lofe 
above  A-  of  the  true  folidity. 

Semicircle  is  an  inttrument  in  furveying,  fometimes  called  the 

graphometer. 

It  conlifts  of  a  femieircular  limb,  as  FIG,  (Plate  150,  fig.  50,} 
divided  into  one  hundred  and  eighty  degrees,  and  fometimes  fubdi¬ 
vided  diagonally  or  otherwife  into  minutes.  This  limb  is  fubtencted 
by  a  diameter  FG,  at  the  extremities  whereof  are  eredled  two  fights.. 
In  the  center  of  the  femicircle,  or  the  middle  of  the  diameter,  is 
fixed  a  box  and  needle.  On  the  fame  center  is  fitted  an  alidade,  or 
moveable  index,  carrying  two  other  fights,  as  H,  I.  And  the  whole 
is  mounted  on  a  ftaff,  with  a  ball  and  focket. 

The  femicircle,  then,  is  nothing  elfe  but  half  a  theodolite  ;  with 
this  only  difference,  that  whereas  the  limb  of  the  theodolite,  being 
an  intire  circle,  takes  in  all  the  360°  fucceffively  ;  in  the  femicircle 
the  degrees  only  going  from  1  to  180,  it  is  ufual  to  have  the  remain¬ 
ing  180°,  or  thofe  from  1800  to  36°,  graduated  in  another  line  on  the 
limb  within  the  former. 

To  take  an  angle  with  a  femicircle.  Place  the  inttrument  in  fitch 
manner,  as  that  the  radius  CG  may  hang  over  one  leg  of  the  angle 
to  be  meafured,  and  the  center  C  over  the  vertex  of  the  fame.  The. 
firft  is  done  by  looking  through  the  lights  F  and  G  at  the  extremi¬ 
ties  of  the  diameter,  to  a  mark  fixed  up  in  one  extremity  of  the 
leg ;  the  latter  is  had  by  letting  tall  a  plummet  from  the  center  of 
the  inttrument.  This,  dune,  turn  the  moveable  index  H  I  on  it’s 
center  towards  the  other  leg  of  the  angle,  till  through  the  fights 
fixed  in  it,  you  fee  a  mark  in  the  extremity  of  the  leg.  Then  the  de¬ 
gree,  which  in  the  index  cuts  the  limb,  is  the  quantity  of  the  angle. 

For  the  farther  ufes-of  the  femicircle,  they  are  the  fame  with  thofe 
of  the  THEODOLITE. 

Sliding  rule,  Evcrard's,  is  principally  ufed  in  gauging;  being 
ordinarily  made  of  box,  a  foot  long,  an  inch  broad,  and  of  art 
inch  thick.  It  confifts  of  three  parts  :  a  rule,  on  each  fide  whereof, 
a  b,  and  cd  ( Plate  1,50,7%.  51,)  is  a  groove,  and  two  fmall  feales  or 
Jliding  pieces,  m,  n,  Hide  in  the  grooves.  When  both  thefe  pieces  are 
drawn  out  to  their  full  extent,  the  inttrument  is  three  feet  long. 

On  the  firft  broad  face  of  the  inttrument  ab,  are  four  lines  of 
numbers  ;  for  the  properties,  & c.  whereof,  lee  Gunter’s  line.  The 
firft,  marked  A,  confiding  of  two  radiufes  numbered  i,  2,  3,  4,  5,  6, 
7,  8,  9,  1 ;  and  then  2,  3,  4,  5,  See.  to  10.  On  this  line  are  four 
brafs  center-pins,  two  in  each  radius ;  one  in  each  whereof  is 
marked  M  B,  to  fignify  that  the  number  it  is  fet  againtt,  2150.42, 
is  the  number  of  cubic  inches  in  a  malt-bnlhel ;  the  other  two  are 
marked  with  A,  to  fignify  that  the  number  they  are  fet  againft,  viz. 
282,  are  the  cubic  inches  in  an  ale-gallon.  The  fecond  and  third 
lines  ot  numbers^  are  on  the  Jliding  pieces,  and  are  exactly  the  fame 
with  the  firft.  They  are  dittinguithed  by  the  letter  B.  Clofe  to  the 
figure  7,  in  the  firft  radius,  is  a  dot  marked  Si,  fetexadly  over  .707 , 
denoting  .707  to  be  the  fide  of  a  fquare  inferibed  in  a  circle,  whofe 
diameter  is  unity.  Clofe  to  9  is  another  dot,  marked  S  e,  fet  over 
886,  which  is  the  fide  of  a  fquare,  equal  to  the  area  of  a  circle, 
whofe  diameter  is  unity.  Another  dot,  nigh  W,  is  fet  over  231, 
the  number  of  cubic  inches  in  a  wine-gallon  ;  and  another  near  C, 
is  fet  over  3. 14  the  circumference  of  a  circle,  whofe  diameter  is  unity. 
The  fourth  line  of  numbers,  marked  M  D,  to  fignify  malt  depth, 
is  a  broken  line  of  two  radiufes,  numbered  2,  10,  9,  8,  7,  6,  5,  4,  3, 
2,  1,  9,  8,  7,  Sec.  the  number  1  being  fet  dire&ly  againtt  MB  on  the 
firft  radius. 

On  the  fecond  broad  face,  marked  cd,  are,  i°,  A  line  of  numbers 
of  one  radius,  numbered  1,  2,  3,  &r.  to  10,  noted  by  the  letter  D. 
On  this  arc  four  Center-pins;  the  firft  maiked  W  G,  is  the  gauge - 
point  fora  wine-gallon,  i.  e.  the  diameter  of  the  cylinder,  whofe  height 
is  an  inch,  and  content  231  cubic  inches,  or  a  wine-gallon,  which 
is  17. 15  inches :  the  fecond  center-pin  A  G  (lands  at  the  gauge-point' 
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for  an  ale-gallon,  which  is  18.05  inches.  The  third  M  S  (lands  at 
46.3  the  fide  of  a  fquare,  whole  content  is  equal  to  the  inches  in  a 
folid  buthel.  The  fourth  M  R  is  the  gauge-point  for  a  malt-bu(hel, 
which  is  52.32  inches.  2%  Two  lines  of  numbers  on  the  fliding 
piece,  which  are  exadlly  the  fame  as  thofe  on  the  jliding  piece  on  the 
other  fide,  called  C.  Clofe  to  the  di  vifion  8  is  a  dot  marked  c,  which 
is  fet  to  .795,  the  area  of  a  circle  whole  circumference  is  unity  ;  and 
another,  marked  d ,  (lands  at  .785,  the  area  of  a  circle,  whofe  dia¬ 
meter  is  unity.  30,  Two  lines  of  (egments,  each  numbered  1,  2,  3, 
to  100 ;  the  firft,  for  finding  the  ullage  of  a  calk,  taken  as  the  mid¬ 
dle  truftum  of  a  fpheroid,  lying  w7ith  it’s  axis  parallel  to  the  hori¬ 
zon  ;  and  the  other,  for  finding  the  ullage  of  a  calk  Handing. 

Again,  on  one  of  the  narrow  fides,  noted  e,  are  i°,  A  line  of 
inches,  numbered  1,  2,  3,  &c.  to  12, each  fubdivided  intoten equal 
parts.  20,  A  line,  by.  which,  with  that  of  inches,  we  find  a  mean 
diameter  for  a  calk,  in  the  figure  of  the  middle  frulfum  of  a  fpheroid: 
it  is  numbered  1,  2,  3,  &c.  to  7,  and  marked  fpheroid.  30,  A  line 
for  finding  the  mean  diameter  of  a  cadi,  in  the  figure  of  the  middle 
Irultum  of  a  parabolic  fpindle,  which  gaugers  call  the  fecond  variety 
cf  cafks  ;  it  is  numbered  I,  2,  3,&c.  and  noted  fecond  variety.  40, 
A  line,  by  which  we  find  the  mean  diameter  of  a  calk  of  the  third 
variety,  i.  e.  of  a  calk  in  the  figure  of  two  parabolic  conoids, 
abutting  on  a  common  bafe ;  it  is  numbered  1,  2,  3,  &c.  and  noted 
third  variety. 

On  the  other  narrow  face,  marked  f,  are,  i°,  A  foot  divided  into 
.100  equal  parts,  marked  F  M.  20,  A  line  of  inches,  like  that  be¬ 
fore  mentioned,  noted  I  M.  30,  A  line  for  finding  the  mean  dia¬ 
meter  of  the  fourth  variety  of  calks,  which  is  the  middle  frulfum  of 
two  cones,  abutting  on  a  common  bafe  ;  it  is  numbered  1,  2,  3,&c. 
and  noted  F  C,  fignifying  the  frulfum  of  a  cone. 

On  the  backfide  of  the  iwojliding  pieces  area  line  of  inches,  from 
13  to  36,  when  the  two  pieces  are  put  endwife  ;  and  againlt  that, 
the  correfpondent  gallons,  or  hundred  parts,  that  any  fmall  tub,  or 
the  like  open  veffel  (from  13  to  36  inches  diameter),  will  contain  at 
.one  inch  deep. 

Coggejhall’s  Sliding  Rule  is  principally  ufed  in  meafuring  of  the 
fuperficies  and  folidity  of  timber,  &c. 

It  confilfs- of  two  rulers,  each  a  foot  long,  which  are  framed  or 
put  together,  various  ways:  fometimes  they  are  made  toflideby  one 
another,  like  glafiers’  rules  :  fometimes  a  groove  is  made  in  the  fide 
of  a  common  two-foot  joint  rule,  and  a  lh\x\  Jliding  piece  put  in,  and 
Coggelhall’s  lines  added  on  that  fide;  but  the  molt  ufual  and  commo¬ 
dious  way  is,  to  have  one  of  the  rulers flide  in  a  groove  made  along 
the  middle  of  the  other,  as  it  is  reprefented  in  Plate  1  so,  fig-  52* 

On  the  fliding  fide  of  the  rule  are  four  lines  of  numbers,  three 
whereof  are  double,  that  is,  are  lines  to  two  radiufes,  and  one,  a 
fingle  brokenlineof  numbers:  the  three firlt, marked  A,B,C,  are 
figured  1,  2,  3,  &c.  to  9 ;  and  then  1,  2,  3,  &c.  to  10.  Their  con- 
ftrudtion,  ufe,  &c.  are  the  fame  as  thofe  on  Everard’s  Jliding  rule. 
The  fingle  line,  called  the  girt-line,  and  noted  D,  whofe  radius  is 
equal  to  the  two  radiufes  of  any  of  the  other  lines,  is  broken  for  the 
ealier  meafuring  of  timber,  and  figured  4,  5,  6,  7,  8,  9,  10,  20,  30, 
&c.  from  4  to  5.  It  is  divided  into  ten  parts,  and  each  10th  fubdi¬ 
vided  into  2,  and  fo  on  from  5  to  10,  &c. 

On  the  backfide  of  the  rule,  are,  i°,  A  line  of  inch-meafure, 
from  1  to  12;  each  inch  being  divided  and  fubdivided. 

2°,Alineof  foot-meafure  ;  confiftingof  one  foot,  divided  into  100 
equal  parts,  and  figured  10,  20,  30,  &c.  The  backfide  of  the  Jliding 
piece  is  divided  into  inches,  halves,  &c.  and  figured  from  12  to  24 ; 
fo  that  when  Hid  out,  there  may  be  a  meafure  of  two  feet. 

Ufes  of  Mr.  Coggejhall’s  Sliding  Rule,  in  meafuring  fuperficies. 
I.  To  meafure  a  lquare.  Suppofe,  e.  gr.  the  fides  be  each  5  feet : 
fet  t  on  the  line  B,  to  5  on  the  line  A;  then  again!!  5  on  the  line 
•B,  is  25  feet,  the  content  of  the  fquare  on  the  line  A. 

2.  To  meafure  a  long  fquare.  Suppofe  the  longeli  fide  18  feet, 
and  the  fhorteft  10:  fet  1  on  the  line  B,  to  10  on  the  line  A  ;  then 
again!!  18  feet,  on  the  line  B,  is  180  feet,  the  content  on  the  line  A. 

3.  To  meafure  a  rhombus.  Suppofe  the  fide  12  feet,  and  the 
length  of  a  perpendicular  let  fall  from  one  of  the  obtufe  angles  to 
the  oppofite  fide,  9  feet  :  fet  1,  on  the  line  B,  to  12,  the  length  of  the 
fide,  on  the  line  A  ;  then  againll  9,  the  length  of  the  perpendicular 
on  the  line  B,  is  108  feet,  the  content. 

4.  To  meafure  a  triangle.  Suppofe  the  bafe  7  feet,  and  the  length 
pf  the  perpendicular  let  fall  from  the  oppofite  angle  to  the  bafe  4 
feet ;  fet  1  on  the  line  B,  to  7  on  the  line  A  :  then  again!!  half  the 
perpendicular,  which  is  2,  on  the  line  B,  is  14  on  the  line  A,  for 
the  content  of  the  triangle. 

5.  To  find  the  content  of  a  circle,  it’s  diameter  being  given.  Sup- 

fiofe  the  diameter  3.5  feet :  fet  1 1  on  the  girt-line  D,  to  95  on  the 
ine  C  ;  then  againlt  3,5  feet  on  D  is  9.6  on  C,  which  is  the  content 
of  the  circle  in  feet. 

6.  To  find  the  content  of  an  oval  or  ellipfis.  Suppofe  the  longeft 
diameter  9  feet,  and  the  Ihorteft  4.  Find  a  mean  proportional  be¬ 
tween  the  two,  by  fetting  the  greater  9  on  the  girt-line,  to  9  on  the 
line  C  ;  then,  again!!  the  lefs  number  4,  on  the  line  C,  is  6  ;  the 
mean  proportional  fought.  This  done,  find  the  content  of  a  circle, 
whofe  diameter  is  6  feet ;  this,  when  found  by  the  lall  article,  will 
.be  equal  to  the  content  of  the  ellipfis  fought. 

Ufe  of  Mr.  CoggefhaU's  Sliding  Rule,  in  meafuring  timber.  1°, 
To  meafure  timber  the  ufual  way.  Take  the  length  in  feet,  half 
/eet,  and,  if  required,  quarters  ;  then  meafure  half-way  back  again ; 
there  girt  the  tree  with  a  fmall  cord  or  line  ;  double  this  line  tw’ice, 
very  evenly  ;  and  meafure  this  fourth  part  of  the  girt  or  perimeter,  in 
inches,  halves,  and  quarters.  The  dimenfions  thus  taken,  the  rim- 
Der  is  to  be  meafured  as  if  fquare,  and  the  fourth  of  the  girt  taken 
for  the  fide  of  the  fquare,  thus  ;  fet  12  on  the  girt-line  D,  to  the 
length  in  feet  on  the  line  C  ;  then  again!!  the  fide  of  the  fquare,  on 
the  girt-line  D,  taken  in  inches,  you  have,  on  the  line  C,  the  con- 
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tent  of  the  tree  in  feet.  For  infiance:  fuppofe  the  girt  of  a  tree, 
in  the  middle,  be  60  inches, .and  the  length  30  feet,  to  find  the  con¬ 
tent  :  fet  1 2  on  the  girt-line  D,to  30  feet  on  the  line  C  ;  then  againlt 
15,  one  fourth  of  60,  on  the  girt-line  D,  is  46.8  feet  ;  the  content 
on  the  lineC.  If  the  length  fhould  be  9  inches,  and  the  quarter 
of  the  girt  35  inches,  here,  as  the  length  is  beneath  a  foot,  meafure 
it  on  the  line  of  foot-meafure,  and  fee  what  a  decimal  part  of  a  foot 
it  makes,  which  you  will  find  .75  :  fet  12,  therefore,  on  the  girt- 
line  to  75  on  the  firft  radius  of  the  line  C,  and  againll  35  on  the 
girt-line  is  6.4  feet  on  C,  for  the  content. 

2°,  To  meafure  round  the  timber  the  true  wav.  The  former  me¬ 
thod,  though  that  generally  in  ufe,  is  not  quite  juft.  To  meafure 
timber  accurately,  inftead  of  the  point  1 2  on  the  girt-line,  ufe  an¬ 
other,  viz.  10.635;  at  which  there  fhould  be  placed  a  center-pin. 
This  10.635  is  the  fide  of  a  fquare  equal  to  a  circle,  whofe  diameter 
is  12  inches. 

3°,  1  0  meafure  a  cube.  Suppofe  the  fides  to  be  6  feet  each  ;  fet 
12  on  the  girt-line  D,to6  on  C  ;  then  again!!  72  inches  (the  inches 
in  6  feet)  on  the  girt-line,  is  2i6  feet  on  C,  the  content  required. 

4°,  To  meafure  unequally  fquared  timber;  that  is,  where  the 
breadth  and  depth  are  not  equal.  Meafure  the  length  of  the  piece, 
and  the  breadth  and  depth  (at  the  end)  in  inches  :  then  find  a  mean 
proportional  between  the  breadth  and  depth  of  the  piece.  This 
mean  proportional  Is  the  fide  of  a  fquare,  equal  to  the  end  of  the 
piece:  which  found,  the  piece  may  be  meafured  as  fquare  timber. 

5°,  To  meafure  taper  timber.  The  length  being  meafured  in 
feet,  note  one  third  of  it  ;  which  is  found  thus:  fet  3011  the  line  A, 
to  the  length  on  the  line  B  ;  then  again!!  1  on  A  is  the  third  part  on 
B:  then  it  the  folid  be  round,  meafure  the  diameter  at  each  end  in 
inches,  and  fubtraft  the  lefs  diameter  from  the  greater  ;  add  half 
the  difference  to  the  lefs  diameter  ;  the  fum  is  the  diameter  in  the 
middle  of  the  piece.  Then  fet  13.54  on  the  girt-line  D  to  the  length 
on  the  line  C,  and  again!!  the  diameter  in  the  middle,  on  the  girt- 
line,  is  a  fourth  number  on  the  line  C.  Again,  fet  13.54  on  the 
girt-line  to  the  third  part  of  the  length  on  the  line  C  ;  then  againlt 
half  the  difference  of  the  girt-line,  is  another  fourth  number  on  the 
line  C  :  thefe  two  fourth  numbers,  added  together,  give  the  content. 
For  inftance:  let  the  length  be  27  feet  (one  third  whereof  is  9),  the 
greater  diameter  22  inches,  and  the  lefs  18  ;  the  fum  of  the  two 
will  be  40,  their  difference  4,  and  half  the  difference  2,  which, 
added  to  the  lefs  diameter,  give  20  inches  for  the  diameter  in  the 
middle  of  the  piece.  Now,  fet  13.54  gn  the  girt-line,  to  27  on  the 
line  C,  Rnd  again!!  20  on  D  is  58.9  feet.  Again,  fet  13.54  of  the 
girt-line  to  9  on  the  line  C ;  and  again!!  2  on  the  girt-line  (repre- 
fented  by  20)  is  .196  parts  ;  therefore,  by  adding  589  feet  to  .196 
feet,  the  fum  is  50.096  feet,  the  content. 

If  the  timber  be  fquare,  and  has  the  fame  dimenfions  ;  that  is, 
the  length  27  feet,  the  fide  of  the  greater  end  22  inches,  and  that 
of  the  leffer  18  inches  ;  to  find  the  content :  fet  1 2  the  girt-line  to 
27,  the  length  on  the  line  C  ;  and  again!!  20  inches,  the  fide  of  the 
mean  fquare  on  the  girt-line,  is  75.4  feet.  Again,  fet  12  the  girt- 
line  to  9  feet,  one  third  of  the  length,  on  the  line  C,  and  againft 
2  inches,  half  the  difference  of  the  (ides  of  the  fquares  of  the  ends 
on  the  girt-line,  is  .25  parts  of  a  foot:  both  together  make  75.65 
feet,  the  content  of  the  folid. 

The  girt  or  circumference  of  a  tree,  or  round  piece  of  timber, 
given  ;  to  find  the  fide  of  a  fquare  within,  or  the  number  of  inches 
of  a  fide,  when  the  round  timber  is  fquared.  Set  10  on  A  to  9  on  B ; 
then  again!!  the  girt  on  A  arc  the  inches  for  the  fide  of  the  fquare 
on  the  line B.  See  Dendro.mf.ter. 

Staff,  a  kind  of  Hand,  whereon  to  mount  a  theodolite,  cir¬ 
cumferentor,  plain  table,  or  the  like,  for  ufe.  It  confilfs  of  three 
legs  of  wood,  joined  together  at  one  end,  whereon  the  inftrument  is 
placed;  and  made  peeked  at  the  other,  to  enter  the  ground.  It’s 
upper  end  isufually  fitted  with  a  ball  and  focket. 

Station  Staff,  an  inftrument  confiding  of  two  rulers  that  flide 
to  ten  feet,  divided  into  feet  and  inches,  with  a  moveable  vane  or 
fight,  two  of  which  are  ufed  with  a  level;  and  on  the  edges  there  are 
the  links  of  Gunter’s  chain  divided.  It’s  chief  ufe  is  for  the  eafy 
taking  off-fets. 

Theodilite,  a  mathematical  inftrument  much  ufed  in  furvey* 
ing ,  for  the  taking  of  angles,  diftances,  altitudes,  &c. 

It  is  made  varioufly  ;  feveral  perfons  having  their  fevera!  ways  of 
contriving  it,  each  attempting  to  make  it  more  limple  and  portable, 
more  accurate  and  expeditious,  than  others.  It  confifts  of  a  brafs 
circle  about  a  foot  diameter,  cut  in  form  of fig',  33,  Plate  \  5 o;  having 
it’s  limb  divided  in  360  degrees,  and  each  degree  fubdivided  either  di¬ 
agonally,  or  otherwife,  into  minutes.  Underneath  at  c  c ,  are  fixed 
two  little  pillars  b  b  (fig.  54,)  which  fupports  an  axis,  whereon  is 
fixed  a  telefcope,  conliliing  of  two  glaffes,  in  a  fquare  brafs  tube, 
for  the  viewing  of  remote  objefls.  On  the  center  of  the  circle,  moves 
the  index  C,  which  is  a  circular  plate,  having  a  compafs  in  the 
middle,  whofe  meridian  line  anl’wers  to  the  fiducial  line  a  a  ;  a thb 
are  fixed  two  pillars  to  fupport  an  axis,  which  bears  a  telefcope  like 
the  former,  whofe  line  of  collimation  anfwers  to  the  fiducial  line  a  a. 
At  each  end  of  either  telefcope  is  fixed  a  plain  fight  for  the  viewing 
of  nearer  objedfs.  The  ends  of  the  index  a  a  are  cut  circularly,  to 
fit  the  divifions  of  the  limb  B  ;  and  when  that  limb  is  diagonally  di¬ 
vided,  the  fiducial  line  at  one  end  of  the  index  thews  the  degrees  and 
minutes  upon  the  limb.  The  whole  inftrument  is  mounted  with  a 
ball  and  focket,  upon  a  three-legged  ftaff. 

SURVEYOR,  a  perfon  who  has  the  overfight  and  care  of  confider-, 
able  works,  lands,  or  the  like.  Sw/wyur  like  wife  denotes  a  gauger; 
asalfo  a  perfon  who  furveys  lands,  and  makes  maps  of  them. 

SURVIVOR,  or  Sur  vi  ver,  in  law,  fignifies  the  longeft  liver  of 
joint-tenants,  or  of  any  two  perfons  jointly  intefefted  in  a  thing;  in 
which  cafe,  if  there  be  only  two  joint-  tenants,  upon  ihe  death  of  one, 
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whole  goes  to  th zfinvivor;  and  if  there  he  more  than  two,  the  part 
of  the  deceafed  is  divided  among  all  the  furvivors. 

SURVIVORSHIP,  the  (fate,  condition,  circumitances,  dec.  or 

him  who  outlives  another.  x ,, 

SUTLER,  in  military  language,  denotes  one  who  follows  th 

armv,  and  furniihes  provifions  for  the  troops.  _ 

SUTURE,  futura,  in  anatomy,  is  a  particular  articulation.  1  he 
bones  of  the  cranium  are  joined  to  one  another  by  four  futures.  They 
are  alfo  joined  to  the  bones  of  the  upper  jaw  by  three  other  futures. 

SWABBER,  or  Captain  Swabber,  in  a  man  of  war,  is  a  perlon 
appointed  to  fee  the  (hip  cleaned  by  a  gang  of  the  lazieft  and  refufe 
of  the  foremaft  men,  who  are  under  fubjedion  to  him. 

SWALLOW,  hirundo,  in  ornithology,  a  genus  of  the  order  ot 
pafjerts ;  comprehending,  I.  The  hou te-Jivallow.  2.  The  ™rt'"’  °,r 
fidd-ft uullow.  2.  The  land-martin,  or  (bore-bird.  4-  1  he  black 
martin,  or  fwift.  The  beak  is  very  final],  of  a Tubulated  figure, 
and  deprelfed  at  the  bafe.  The  common  or  houk-fwallow  is  about 
the  fize  of  the  linnet ;  the  upper  part  of  the  body  is  of  a  gloHy-bluilh 
black  ;  the  tail  feathers  are  fpotted  with  white  ;  and  the  brealt  and 
belly  are  of  a  fnow-white :  it  is  fometimes  feen  alloverof  a  fine  white. 

Swallow -fijh,  tubfijh,  is  a  fea-fifh  of  the  trigla  kind,  remarkable 
for  the  fize  of  it’s  gill-fins.  See  Sapphirine  Gurnard. 

SWAN,  cygnus,  in  ornithology,  a  fpecies  of  the  Anas  or  duck 
kind  in  the  Linnxan  fyftem,  of  which  there  are  two  varieties,  viz. 

the  wild  and  tame/uwr.  . 

Th efwan  lays  feven  or  eight  eggs,  and  is  near  two  months  in 
hatching.  It  feeds  on  water-plants,  infedfs,  and  fhell-fifh. 

SWARM  of  bees,  in  what  manner  hived,  fee  the  article  Hiving. 

SWEALING  a  hog,  is  otherwife  termed  fingeing  a  hog. 

SWEAT,  fudor,  is  that  fluid  which  tranfudes  through  the  pores 
of  the  fkin  when  we  ufe  much  exercife,  or  ufe  fuch  means  as  may 
increafe  it’s  difeharge.  It  confifts  of  a  water,  a  highly  exalted  oil, 
a  fait,  and  a  terrellrious  matter. 

.  SWEATING- fuknefs ,  fudor  Anglicanus,  a  difeafe  fo  called  from 
it’s  appearing  in  England,  in  the  year  1483. 

It’s  ravages  were  fo  great,  that  in  fome  parts  it  took  off  a  third 
part  of  the  people  in  a  very  little  time.  At  it’s  return  under  Henry 
VIII.  in  1506,  it  was  as  general,  and  as  dangerous  as  before,  and 
again  difappeared  all  at  once.  At  the  attack  in  1528,  **•  was  ^e/s 
fatal,  infomuch  that  Bellay,  bifhop  of  Bayonne,  then  ambaflador  in 
England,  who  fweated  like  the  reft,  tells  us,  that  of  forty  thoufand 
fouls,  fei^ed  with  it  in  London,  only  two  thoufand  died.  In  1534, 
it  palled  over  into  Ireland,  where  it  killed  great  numbers. 

SWEDENBORGIANISM,  a  denomination  given  to  the  reli¬ 
gion  eftablifticd,  firfl  in  England,  and  afterwards  in  Germany,  &c. 
bv  the  late  Emanuel  Swedenborg ;  a  full  account  whereof  the  reader 
will  find  under  the  article  New  Jerufalem  Church,  p.  520. 

SWEEPING,  at  fea,  fignifies  dragging  along  the  ground,  the 
bight,  or  loofe  part  of  a  fmall  rope,  in  a  harbour  or  road,  in  order 
to  hook  or  recover  fome  anchor,  wreck,  or  other  material  funk  at 
the  bottom. 

SWEET.  By  a  Jweet  is  underftood  any  vegetable  juice,  whether 
obtained  by  means  of  fugar,  raifins,  or  other  foreign  or  domeftic 
fruit,  which  is  added  to  wines,  with  a  defign  to  improve  them. 

Sweet -william,  in  botany,  the  Englifh  name  of  a  very  beautiful 
fpecies  of  dianthus.  They  are  propagated  by  feeds  or  flips  ;  thofe 
which  are  raifed  from  feeds  are  belt,  not  only  for  blowing  ftronger, 
but  alfo  for  producing  new  varieties. 

SWIGGING,  a  particular  way  of  caftrating  rams.  The  opera¬ 
tion  is  performed  by  throwing  the  creature  on  his  back,  in  which 
pofture  he  is  held;  then  a  firing  is  drawn  about  his  tefticels  as  tight 
as  poflible,  and  fixing  it  there,  the  part  is  anointed  with  frdh  butter. 
The  beaft  is  then  left  to  feed,  and  in  two  or  three  days  the  tefticles 
grow  fo  rotten,  as  to  fall  off  with  the  firing,  or  may  be  plucked 
away  with  a  fmall  force. 

SWIMMING,  the  a£f,  or  art,  of  fuftaining  the  body  in  water, 
and  of  advancing  therein  by  the  motion  of  the  arms,  legs,  &c. 
Man  alone  learns  to  fwim;  all  other  perfed  animals  feem  to  take  it 
naturally  :  though  feveral  of  the  imperfect  fwim  not  at  all. 

In  fifties,  it  is  the  tail  that  is  the  grand  inftrument  of  fwimming, 
not  the  fins,  as  has  been  generally  imagined:  for  this  reafon  fifties 
are  rtiore  ftrong  and  mufculous  in  that  part  than  in  all  the  reft  of  their 
body :  according  as  we  find  it  in  all  other  animals ;  the  motive  parts 
whereof  are  ftill  the  ftrongeft,  as  the  thighs  of  men  for  walking,  the 
pedoral  mufcles  of  birds  for  flight,  &c. 

SWINDLER,  a  cheat,  who  fraudulently,  arid  under  plaufible, 
though  falfe  and  deceitful  pretences,  obtains  money  or  goods  from 
a  perfon,  with  a  defign  to  rob  him  of  his  property. 

SWINGLING  the  beating  of  flax  or  hemp,  after  it  has  been 
well  broken  with  the  brake. 

. SWORD- W*r,  an  officer  in  the  city  of  London,  who  attends 
the  lord  ™>'«r  at  his  going  abroad,  and  to  carry  the  /word  before 
him,  as  the  emblem  of  juftice.  J  UCIO,c 

Sword -fijh,xipkias,  in  ichthyology,  a  genus  of  fifties  of  the  order 
of  apodes.  I  heroftrum,  or  extremity  of  the  head,  is  continued  for- 
flau  H  fi'th  a"  T rCM-  y  ‘on|  P°int«  of  a  depreffed,  or  fomewhat 
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bearers,  parafites,  flatterers,  Sec.  efpecially  thofe  in  the  courts  of 
princes  :  and  alfo  for  lyers,  impoftors,  &c. 

SY  LLABUB,  a  compound  liquor  made  of  white  wine  and  fugar, 
into  which  is  put  new  milk.  If  cream  be  ufed  inftead  of  milk,  it 
is  called  whipt  fyllabub. 

SYLLABUS,  in  matters  of  literature,  denotes  a  table  of  contents, 
or  an  index  of  the  chief  heads  of  a  book  or  difeourfe. 

SYLLOGISM,  in  logic,  an  argument,  or  form  of  reafoning, 
confiding  of  three  propofitions ;  having  this  property,  that  thecon- 
clufion  neceffarily  follows  from  the  two  premifes  :  fo  that  if  the  firft 
and  fecond  propofitions  be  granted,  the  conclufion  muft  be  granted 
in  like  manner;  and  the  whole  allowed  fur  a  demonftration. 

SYMBOL,  a  fign  or  reprefentation  of  any  moral  thing  by  the 
images  or  properties  of  natural  things.  Thus  we  fay,  the  lion  is  the 
fymbol  of  courage  ;  the  pelican,  of  paternal  love,  &c. 

SYMMETRY,  (from  aw,  with,  and  /xer pov,  meafure,)  relation 
of  parity  both  in  refpeft  of  height,  length,  and  breadth  of  parts 
neceflary  to  compofe  a  beautiful  whole. 

SYMPATHETIC,  fomething  that  has  a  fympathy,  or  that  ads 
or  is  adted  ofi,  by  fympathy. 

Sympathetic  powder.  The  compofition  of  the  famous  [ympa- 
thetic powder,  ufed  at  Goflelaer  by  the  miners  in  all  their  wounds,  is 
this  :  Take  of  green  vitriol,  eight  ounces  ;  of  gum  tragacanth,  re¬ 
duced  to  an  impalpable  powder,  one  ounce ;  mix  thefe  together,  and 
let  a  fmall  quantity  of  powder  be  fbrinkled  on  the  wound,  and  it 
immediately  Hops  the  bleeding.  The  vitriol  is  to  be  calcined  to 
whitenefs  in  the  fun,  before  it  is  mixed  with  the  gum. 

SYMPATHY,  an  agreement  of  affedions  and  inclinations,  ora 
conformity  of  natural  qualities,  humours,  temperaments,  &c.  which 
make  two  perfons  delighted  and  pleafed  with  each  other. 

SYMPHONY,  in  mufic,  (from  cruv,  with,  and  tpuvn,  found,)  a 
confonance  or  concert  of  feveral  founds  agreeable  to  the  ear,  whe¬ 
ther  vocal  or  inftrumental,  called  alfo  harmony. 

SYMPLOCE,  a  figure  where  the  fame  word  is  repeated  feveral 
times  in  the  beginning  and  end  of  a  fentence,  including  the  anaphora 
and  epiftrophe. 

E.  g.  Juftice  came  down  from  heav’n,  to  view  the  earth ; 
juftice  climb’d  back  to  heav’n,  and  left  the  earth. 

SYMPTOM,  in  medicine,  any  appearance  in  a  difeafe,  which 
ferves  to  indicate  or  point  out  it’s  caufe,  approach,  duration,  event, 
&c. 

SYN-zERESIS,  a  contradion  in  grammar,  a  figure  whereby  two 
fyllabies  are  united  in  one  ;  as  vemens  for  vehement. 

SYNAGOGUE,  a  particular  affembly,  or  congregation  of  Jews, 
met  to  perform  the  offices  of  their  religion,  &c. 

SYNALjEPHA,  a  fuppreffing  fome  vowel  or  diphthong  at  the 
end  of  a  word,  on  account  of  a  fucceeding  vowel  or  diphthong.  As, 
ill’  ego,  for  Hie  ego  ;  ft  vis  anim  efjie  beatus,  for  fi  vis  animo.  Sec. 

SYNARTHROSIS,  in  anatomy,  afpeciesof  articulation,  where¬ 
in  there  is  only  an  obfeure  motion. 

SYNATHROISMUS,  in  rhetoric,  a  figure  which,  in  order  to 
magnify  a  thing,  whether  good  or  bad,  enumerates  a  great  many 
different  perfons,  adions,  &c.  to  which  it  relates. 

SYNCOPE,  a  deep  and  fudden  fwooning,  wherein  the  patient 
continues  without  any  fenfible  heat,  motion,  fenfe,  or  refpiration ; 
and  is  feized  with  a  cold  fweat  over  the  whole  body,  and  all  the 
parts  turn  pale  and  cold,  as  if  dead. 

Syncope,  in  grammar,  an  elifion  or  retrenchment.  E.  gr. 
Virum ,  for  virorum  ;  ne'er  for  never.  Sec. 

SYNDIC,  in  government  and  commerce,  an  officer  in  divers 
countries,  intruded  with  the  affairs  of  a  city  or  other  community  ; 
who  calls  meetings,  makes  reprefentations  and  folicitations  to  the 
miniftry,  magiftracy,  &c.  according  to  the  exigency  of  the  cafe. 

SYNDROME,  in  medicine,  a  concurrence  of  fymptoms  indi¬ 
cating  a  difeafe. 

SYNECDOCHE,  in  rhetoric,  a  kind  of  figure,  or  rather  trope,, 
frequent  among  orators  and  poets. 

Synecdoche  the  part  for  whole  doth  take, 

Or  whole  for  part,  juft  for  the  metre’s  fake. 

E.  gr.  Now  the  year,  i.  e.  fpring,  is  mod  beautiful. 

SYNGENESIA,  in  botany,  one  of  Linnaeus’s  claffes  of  plants, 
the  nineteenth  in  order ;  fo  called  becaufe  the  ftamina  in  thefe  plants 
grow  together,  or  are  formed  into  a  Angle  regular  congeries. 

SYNOD,  a  meeting  or  affembly  of  ecclefiaftical  perfons,  con¬ 
cerning  matters  of  religion. 

SYNONYMOUS,  words  or  terms  equally  alike. 

SYRINGE.  Refer  to  Syftem  of  Hydraulics,  Sec. 

Syringes,  befides  their  other  ufe,  in  adminifteringclyfters,&c.  ferve 
to  injeft  coloured  liquors,  melted  wax,  &c.  into  the  veffels  of  the 
parts  of  animals,  to  fhew  the  difpofition,  texture,  ramifications,  &c. 
thereof.  For  a  figure  of  Anel’s  fyringe  and  probe,  fee  Plate  129, 

fig •  24- 

SYRUP,  or  Syrop,  in  pharmacy,  is  a  liquid  form  of  medicine, 
prepared  of  decodlions,  juices,  or  infufions,  preferved  by  means  of 
honey  or  fugar,  and  reduced  to  fuch  a  confiftence,  that  a  drop  let 
fall  on  a  marble  does  not  fpread. 

SYSTEM,  in  general,  does  an  affemblage  or  change  of  princi¬ 
ples  and  conclufions,  or  the  whole  of  any  fcience,  the  feveral  parts 
whereof  areconnecled  together,  and  follow  or  depend  on  each  other. 

System  of  mufic.  Refer  to  the  treatife  on  mufic. 

SYS!  OLE,  in  anatomy,  the  contraction  of  the  heart,  whereby 
the  blood  is  drawn  out  of  it’s  ventricles  into  the  arteries  ;  the  oppo- 
fite  ftate  to  which  is  called  the  diaftole,  or  dilatation  of  the  heart. 

SYZYGY,  in  aftronomy,  a  term  equally  ufed  for  the  conjunction 
and  oppofition  of  a  planet  with  the  fun.  On  the  phaenomena^nd 
circumftances  of  the  fyzygies  a  great  part  of  the  lunar  phsenomena 
depends.  See  the  Syitein. 
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TA  confonant,  and  the  nineteenth  letter  in  the  alphabet. 

The  letter  T  was  in  the  fame  form  in  the  old  Greek 
alphabet,  and  was  derived  from  the  Phoenician  or 
Samaritan  character  I  au  q-,  by  placing  the  horizon- 
^  tal  line  or  ffroke  quite  upon  the  top  of  the  perpendi- 
*  cular  one.  It  is  formed  in  the  voice  from  a  ftrong 
expulfion  of  the  breath  through  the  mouth,  upon  a  fudden  detraflion 
of  the  tongue  from  the  fore  part  of  the  palate,  with  the  lips  at  the 
fame  time  open.  T,  has  it’s  proper  found  in  tan,  tin,  ten,  ton,  tun, 
fat,  let,  hit,  hot,  put.  When  it  comes  before  (i)  followed  by  another 
vowel ,  it  is  founded  like  jh,  as  in  nation,  potion,  Sic.  except  where 
preceded  by  f,  as  chriflian,  &c.  When  afpirated,  that  is,  when  h 
comes  after  it,  it  has  a  twofold  found;  one  clear  and  acute,  as  thin, 
theory ,  Sic.  the  other  more  obfeure  and  obtufe,  as  in  thine,  thofe,  their. 
Sec.  Among  the  ancients,  T,  as  a  numeral,  flood  for  r6o,  and 

with  adafh  at  the  top,  thus  T,  it  fignified  l6o,coo.  When  the  tri¬ 
bunes  approved  of  the  decrees  of  the  fenate,  they  teftified  their  confent 
by  fubfcribing  a  T.  In  mufic,  T  Hands  for  tutti,  all,  or  all  together. 

T,  or  TAU,  in  heraldry,  is  a  kind  of  crofs  patent,  or  truncated  ; 
found  in  the  armories  of  the  commanders  of  the  order  of  St.  Anthony. 

TABBY,  in  commerce,  a  kind  of  rich  filk  which  has  undergone 
tile  operation  of  tabbying. 

TABBYING,  the  pafling  a  filk  or  fluff  under  a  calender,  the 
rolls  of  which  are  made  of  iron  or  copper,  varioufly  engraven,  which 
bearing  unequally  on  the  fluff  renders  the  furface  thereof  unequal,  fo 
as  to  refledl  the  rays  of  light  differently,  making  the  reprefentation  of 
waves  thereon. 

TABEFACTIGN,  a  confumption,  wafting  away,  &c. 
TABELLIO,  a  ferivener,  a  notary  public. 

TABERNACLE,  among  the  Hebrews,  a  kind  of  building,  in 
the  form  of  a  tent,  fet  up,  by  exprefs  command  of  God,  for  the  per¬ 
formance  of  religious  worfhip,  facrifices,  Sec.  during  the  journeying 
of  the  Ifraelites  in  the  wildernefs;  and,  after  their  fettlement  in  the 
land  of  Canaan,  made  ufe  of  for  the  fame  purpofe  till  the  building  of 
the  temple  of  Jerufulem. 

Feaji  of  Tabernacles,  a  folemn  feftival  of  the  Hebrews,  ob- 
ferved  after  harveft,  on  the  fifteenth  day  of  the  month  Tifri,  inftituted 
to  commemorate  the  goodnefs  of  God,  who  protected  the  Ifraelites  in 
the  wildernefs,  and  made  them  dwell  in  booths,  when  they  came  out 
of  Egypt.  For  further  particulars,  refpedling  the  celebration  of  this 
feftival,  fee  Lev.  xxiii.  and  Priestley’s  Bible,  ibid. 

TABES,  in  medicine,  or  Tabes  Dorsalis,  artfes  from  a  dis¬ 
order  of  the  fpinal  marrow,  and  principally  incident  to  perfons  of  a 
Salacious  difpofition,  or  fitch  as  are  newly  married. 

TABLE,  in  perfpedtive,  denotes  a  plain  furface,  fuppofed  to  be 
tranfparent,  and  perpendicular  to  the  horizon. 

Table  of  Pythagoras,  or  Multiplication  Table.  See  Multi¬ 
plication,  in  Syftem  of  Arithmetic. 

TABOR,  tabourin,  fignifies  a  flnall  drum. 

TACHYGRAPHY,  the  art  of  fait,  or  (hort  writing.  The  word 
is  formed  from  the  Greek  fwift,  and  ypoupn,  writing. 

The  Rabbins  have  a  fort  of  tachygraphy  tormed  by  abbreviations, 
which  make  a  kind  of  technical  words  ;  wherein  each  confonant 
Hands  for  a  whole  word,  as  Q201,  Rambam;  which  exprefles  Rabbi 
Mofes,  fan  of  Maicmon ;  'IVl,  Rafch'r,  which  ftands  for  Rabbi  Sche- 
lomoh  Jarri. 

TACK,  in  a  {hip,  a  rope  ufed  to  confine  the  foremoft  lower  cor¬ 
ners  of  the  courfes  and  ftay-fails  in  a  fixed  pofition,  when  the  wind 
erodes  the  (hip’s  courfe  obliquely.  The  fame  name  is  alfo  given  to 
the  rope  employed  to  pull  out  the  lower  corner  of  a  ftudding  fail  or 
driver  to  the  extremity  of  it’s  boom. 

To  tack,  in  fca-language,  is  to  change  the  courfe  from  one  board 
to  another,  or  to  turn  the  (hip  about  from  the  (larboard  to  the  larboard 
tack,  in  a  contrary  wind. 

TACTICS,  the  art  of  difpofing  forces  in  form  of  a  battle,  and 
of  performing  the  military  motions  and  evolutions. 

TADPOLE,  a  young  frog,  before  it  has  difengaged  itfelf  from 
the  membranes  that  envelope  it  in  it’s  firft  ftage  of  life. 

TAFFET\,  in  commerce,  a  kind  of  fine,  fmooth,  filken  (luff, 
having  ufually  a  remarkable  luftre  or  glofs.  There  are  taffeties  of  all 
colours ;  fome  plain,  others  ftriped  with  gold,  filver,  &c,  others  chec- 
quered,  others  flowered,  & c.  according  to  the  fancy  of  the  workman. 
TAIL,  inlaw,  a  limited  fee,  as  oppofite  to  fee-fimple. 

Tail  f pedal,  is  that  whereby  lands  and  tenements  are  limited  to  a 
man  and  his  wife,  and  the  heirs  of  their  two  bodies  together. 

'Vail  general,  is  where  lands  or  tenements  are  given  to  a  man, 
or  woman,  and  the  heirs  of  either  of  their  bodies  begotten. 

TALBOT,  a  fort  of  dog,  noted  for  it’s  quick  feent,  finding  out 
the  tracks,  lodgings,  and  forms  of  beads,  and  purfuing  them  with 
open  mouth,  and  continual  cry,  with  fuch  eagernefs,  that,  if  not 
taken  off  by  the  huntfmen,  he  is  often  fpoiled. 

TALC,  in  natural  hiftory,  a  large  clafs  of  foflil  bodies,  compofed 
of  broad,  flat,  and  fmooth  laminae  or  plates  laid  evenly  and  regularly 
on  one  another :  flexile,  elaftic,  and  (hining. 

TALENT,  a  weight  and  a  coin,  both  very  famous  among  the 
ancients,  but  very  different  in  different  countries. 

TALES,  in  law,  a  word  ufed  for  a  fuppiy  of  men  impanelled  on 
a  jury,  and  not  appearing;  or,  upon  appearance,  being  challenged 
for  the  plaintiff  or  defendant,  as  not  indifferent ;  in  which  cafe  the 
judge,  upon  motion,  of  courfe  grants  a  fuppiy  to  be  made  by  the 
flteriff,  of  fome  perfons  there  prefent,  equal  in  reputation  to  thofe 
that  are  impanelled. 

TALLOW,  a  fort  of  animal  fat  for  making  candles,  See. 
Tallow -tree,  in  China,  is  a  tree  growing  in  great  plenty  in  that 
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country,  which  produces  a  fubftance  like  our  tallow,  and  fervingfdf 
the  fame  purpofe. 

TALLY,  in  law,  a  piece  of  wood  cut  in  two  parts,  whereon  ac¬ 
counts  were  anciently  kept,  by  means  of  notches  ;  one  part  of  the 
tally  being  kept  by  the  debtor,  and  the  other  by  the  creditor. 

TALMUD,  among  the  Jews,  a  colledlion  of  the  do£lrines  of 
their  religion  and  morality.  It  is  the  body  of  the  laws  and  cuftoms 
of  the  Jews,  who  efteem  it  equal  to  the  feriptures  themfelves. 

TALON,  in  architecture.  Refer  to  the  Syftem,  p.  161.  Seealfo 
Plate  157,  fg.  25,  7. 

TALUS,  ( ajtralagus )  in  anatomy,  a  bone  of  the  foot.  Refer  to 
the  Syftem,  p.  1 1 1. 

TAMAN  DUA,  myrmecophaga,  the  ant-bear,  in  zoology,  a  genus 
of  quadrupeds,  of  the  order  of  the  agria;  the  body  of  which  is  co¬ 
vered  with  hair,  and  the  ears  are  roundi(h.  His  tail  ferves  him  for 
a  fort  of  cover,  and  he  can,  upon  occafion,  fpread  it  almoll  over  his 
whole  body.  Thefe  creatures  have  their  name  from  feeding  on  ants, 
which  they  do  by  thrufting  out  their  long  tongue  upon  an  ant-hill ; 
and  when  the  ants  are  gathered  in  great  numbers  upon  this,  he  draws 
it  back,  and  eats  them. 

TAMARINDS,  a  pulpy  matter,  which  has,  in  it’s  natural  (late, 
furrounded  and  inclofed,  the  feeds  of  a  tree  of  the  fame  name  between 
the  two  membranes  of  the  pods,  with  which  nature  has  defended  them 
externally  from  injuries.  It  is  a  thick,  tough,  and  vifeid  mafs,  of 
the  confidence  of  honey,  and  of  a  blacki(h,browni(h,or  reddifh  colour. 
It  is  of  an  agreeable  acid  tafte,  and  is  generally  mixed  with  a  larger 
or  fmaller  quantity  of  fugar,  in  order  to  it’s  keeping. 

Tamarinds  alone  may  be  taken  an  ounce  or  two  at  a  time,  and  are 
feldom  found  to  purge  over  much  thofe  who  eat  much  larger  quanti¬ 
ties,  on  account  of  their  pleafantnefs.  They  are  an  ingredient  in  the 
lenitive  ele&uary,  and  are  a  very  proper  admixture  with  the  refinous 
purges,  fuch  as  fcammony,  refin  of  jalap,  and  the  like. 

TAMARISK,  in  botany,  a  genus  of  the  pentandria  trigynia  clafs. 
The  bark  and  leaves  are  moderately  aftringent,  but  never  preferibed 
in  the  prefent  pra&ice. 

TAMPION,  or  Tompion,  a  plug,  ferving  to  (lop  the  mouths 
of  cannon,  mortars,  &c.  to  prevent  their  being  wet,  and  to  keep 
theirt  clean  within. 

TAN,  the  bark  of  the  oak,  chopped  and  ground  by  a  tanning  mill 
into  a  coarfe  powder  to  be  ufed  in  the  tanning  or  drefling'fkins. 

TANGENT,  in  geometry.  Refer  to  Syftem,  p.  1049. 

To  find  the  Sub-tangent  in  any  algebraic  curve.  Let  the  pro- 
pofed  curve  be  AMO,  ( Plate  2j,  fig.  18,)  and  the  right  lineTMQ 
a  tangent  to  it  at  the  point  M ;  let  the  femiordinate  pm  be  infinitely 
near  another  PM,  and  M  R  parallel  to  AH;  then  the  relative  cele¬ 
rities  of  the  point  M,  moving  along  the  curve  from  A  towards  O,  in 
the  directions  M R  and  PM,  wherewith  AP  and  PM  increafe  in 
this  polition,  will  be  truly  exprefled  by  M  R  and  Rst;  but  the  cele¬ 
rities  by  which  quantities  increafe  are  as  the  fluxions  of  thofe  quanti¬ 
ties ;  therefore  (Mwj  being  the  fluxion  of  the  curve  line  AM)  MR 
and  Ri«  are  the  correfponding  fluxions  of  the  abfeifs  AP,  and  the  or¬ 
dinate  PM  ;  and,  becaufe  the  triangles  MmR  and  TMP  are  fimilar, 
we  have  R»/:MR‘,1  P  M  :  P  T.  Let,  therefore,  the  abfeifs  A  P  be 
put  =  x,  and  the  ordinate  PMr=y,  and  we  (hall  have  y  :  x:  :y  : 
y  x 

.-  =  PT.  By  means  of  this  general  expreflion  for  the  subtan¬ 
gent,  and  the  equation  of  the  curve  expreffing  the  relation  between 
x  andy,  the  ratio  of  the  fluxions  x  and  y  will  be  found,  and  from 
thence  the  length  of  the  fubtangent ;  whence  the  tangent  itfelf  may 
be  eafily  determined  and  drawn.  This  we  lhall  illuftrate  in  the  fol¬ 
lowing  examples: 

I.  The  equation  defining  a  circle  is  ax — xxzzzsy2  ;  and  by  taking 
the  fluxions  of  thefe  quantities,  ax  —  2  x  x  •=.  2  yy ;  confequently  -7- 


2  y 


a — 2x  4-  a — x 


and,  multiplying  both  fides  by  y,  we  have 


\  x 

•L-=- - =  the  fubtangent  PT  {fee  fig.  24);  whence  (Ja— x), 

or  AC  —  A P,  i.  e.  C P  :  (y)  P M  :  :  (y)  P M  :  P T ;  a  property  of 
the  circle  deduced  from  the  principles  of  common  geometry. 

II.  The  equation  defining  the  common  parabola  is  ax=y2,  a 
being  the  parameter,  x  the  abicifs,  and  y  the  ordinate ;  hence  a  x  = 

.  ,  x  2y  _  ,  yx  2  y2  2 ax 

2  yy,  and  —  =  — ;  conlequentiy,  ~  =  =  -  =  2  x; 

•  y  a  /  a  a 

therefore  the  fubtangent  PT  ( fig.  18,)  is  the  double  of  it’s  correfpon¬ 
ding  abfeifs  AP;  which  is  a  well-known  property  of  the  parabola. 

III.  The  equation  defining  an  ellipfis  is  b 2  X  11  x  —  x2  zzza2  y2 p 
AP  (fig.  26,)  being  x,  M  P  =  y,  ABzlu,  and  the  Idler  axis  = 
b  \  for,  by  the  property  of  the  ellipsis,  we  have  a 2  -,b2  :  :  ax  —  x 2 

(AP  X  PB)  :  y2  (M  P 2) ;  and,  therefore,  b2  X«  —  x2  ■=sa2 y2 ; 

-  ^  ^  2  a2  y 

whence  b2  X  a*  —  2  x  x  =  2  a2  yy,  and  —  = - — -  .  a„j 

y  b2Xa  —  2x’  * 


confequently,  the  fubtangent  PT  ' 


2  a2  y2 


a 2  y2 


b2Xa~ 


-2X 


b2x 


—  — lS — . —  - :  whence  the  point  T  being  given, 

b2  X  2  a — x  ia  —  * 

through  which  the  tangent  mud  pafs,  the  tangent  itfelf  may  be  draw'rr. 

IV.  Let  the  curve  BRF  ( Plate  30, fig.'  91,)  be  a  cycloid ;  whofe 
abfeifs  is  here  fuppofed  to  be  the  femicircle  B  PA,  to  which  let  the 
tangent  PT  be  drawn,  as  above.  Moreover,  let  r  RH  be  a  tangent 
to  the  cycloid,  at  the  correfponding  point  R,  and  let  GR<?  be  paral¬ 
lel 
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lei  to  TP*;;  putting  the  arch,  or  abfcifs,  BP=z,  it’s  ordinate 
PR  — y,  AF— and  BPA=r;  then,  by  the  property  of  the 
cycloid,  we  fhall  have  c  (BPA)  :  b  (A  F)  I )  z  (BP)  :  y  (P  R) ; 

But,  by  fimilar  triangles, 


therefore  y  =  °—,  and  yz=Lz — ■  r  e. 


re(y):Rti=z?v=z)  P  R  (y) :  PH  :r='j=  z  (becaufe  y  = 

— )  ;  confequently,  if  in  the  right  line  PT,  there  be  taken  P  H 

equal  to  the  arch  PB,  we  fliall  have  a  point  H,  through  which  the 
tangent  of  the  cycloid  mud  pafs. 

The  preceding  examples  relate  to  curves  whofe  ordinates  are  pa¬ 
rallel  to  each  other.  We  fhall  now  briefly  illuftrate  the  method  of 
drawing  tangents  to  curves  of  the  spiral  kind,  all  whofe  ordinates 
iflue  from  a  point:  fuch  as  the  fpiral  BAG  (fig.  92,)  whofe  ordi¬ 
nates  C  B,  C  A,  C  G,  are  referred  to  the  point  C,  called  the  center 
of  the  fpiral.  Let  SAN  be  a  tangent  to  the  fpiral  at  any  point  A, 
and  let  CT  be  perpendicular  to  it, and  let  the  arch  CB  A  (confidered 
as  variable  by  the  motion  of  A  towards  G)  be  denoted  by  z,  and  the 

ordinate  C  A  by  y.  Then  z  :  y  '.  A  C  (y)  :  A  T  =^r-.  Hence, 

if  upon  CA,  as  a  diameter,  a  femicircle  bedeferibed,  and  in  it,  from 

A,  a  right  line  equal  to^- be  inferibed,  that  right  line  will  be  a 

z 

tangent  to  the  fpiral  at  the  point  A. 

V.  Let  BAA  (Plate  29,  fig.  81,)  be  the  spiral  of  Archimedes; 
whofe  nature  is  fuch,  that  the  part  EA  of  the  generating  ordinate, 
intercepted  by  the  fpiral,  and  a  circle  BE  D  deferibed  about  the  fame 
center  C,  is  always  in  a  conftant  ratio  to  the  correfponding  arch  B  E 
of  that  circle.  Suppofe  An  perpendicular  to  A  C;  BC=c,  C  A 
—7,  and  the  given  ratio  of  A  E  to  B  E  that  of  b  to  c ;  then  b  :  c  ;  I 

y _ c  (A E):  C-~~-^===  BE;  whofe  fluxion is=y.  If  the  right 

line  CE  A  a  be  fuppofed  to  revolve  about  the  center  C,  the  angular 
celerity  of  the  generating  point  A,  in  the  perpendicular  dire&ion  A  «, 
will  be  to  that  of  E  as  AC  to  EC  ;  and  as  the  latter  of  thefe  celeri- 

c  y  .  y  c  y 

ties  is  exprefled  by  the  former  will  be exprefled  by—  X~y ,  or 

which  is  to  v,  the  celerity  of  A  in  the  direction  A  a,  as  ~  to 
b  .  b 

unit,  or  as y  to  b.  Confequently  CT  and  AT  are  in  the  fame  ra¬ 
tio,  and  AC  :  CT  : :  yy-\-bb  :y  ;  and  AC  :  AT  :  :  yy-\-bb 

whence  CT  and  AT  are  given,  equal  to  - and 

V  yy-\-bb * 

h 

~~T-  jtyjj  refpedlively ;  from  either  of  which  expreflions  the  tan¬ 
gent  AT  may  be  drawn ;  and,  in  the  fame  manner,  may  the  pofition 
of  the  tangent  of  any  other  fpiral  be  determined. 

In  the  Philofophical  Tranfa&ions,  we  have  the  following  me¬ 
thod  of  drawing  tangents  to  all  geometrical  curves,  without  any  la¬ 
bour,  or  calculation,  by  M.  Slufius. 

Suppofe  a  curve,  as  DQ fiPlate  79,  fig.  14J  whofe  points  are  all 
referable  to  any  right  line  given, as  E  A  B,  whether  that  right  line  be 
the  diameter,  or  not;  or  whether  there  be  more  given  right  lines  than 
one,  provided  their  powers  do  but  come  into  the  equation.  In  all 
his  equations  he  puts  v  for  the  line  D  A,y  for  B  A  ;  and  for  EB,  and 
the  other  given  lines,  he  puts  b,  d ,  &c.  that  is,  always  confonants. 

Then,  fuppofing  DC  to  be  drawn  touching  the  curve  in  D,  and 
meeting  with  EB  produced  in  C,  he  calls  the  fought  line  C  A,  by 
the  name  of  a. 

To  find  which,  he  gives  this  general  method.  1.  Rejcdlout  of 
the  equation  all  members,  which  have  not  either*;  oryin  them ;  then 
put  all  thofe  that  have y  on  one  fide,  and  all  thofe  which  have  *;,  on 
the  other ;  with  their  figns  -{-or  — ;  and  the  latter,  for  diftindtion 
and  eafe  fake,  he  calls  the  right,  the  former  the  left  fide.  2.  On  the 
right  fide,  let  there  be  prefixed  to  each  member  the  exponent  of  the 
power,  which  1;  hath  there ;  or,  which  is  all  one,  let  that  exponent 
be  multiplied  into  all  the  members.  3.  Let  the  fame  be  done  alfo 
on  the  left  fide,  multiplying  each  member  there  by  the  power  of  the 
exponent ofy;  adding  this  moreover,  that  oney  mud,  in  each  part, 
be  changed  into  a.  This  done,  the  equation,  thus  reformed,  'will 
lhew  the  method  of  drawing  the  required  tangent  to  the  point  D  ; 
for,  that  betng  given,  as  alfoy,*;,  and  the  other  quantities  exprefled 
by  conlonants,  a  cannot  be  unknown.  Suppofe  an  equation  bv _ 

yy  Tn  in  Which^  B  is  Cailed  b'  B  A =y,  D  A  —  *;,  and  let  a, 

or  A  C,  be  required  fo  as  to  find  the  point  C,  from  whence  C  D  be¬ 
ing  drawn,  (hall  be  a  true  tangent  to  that  curve  QD  in  D.  In  this 
example,  nothing  is  to  be  rejected  out  of  the  equation,  becaufe  y  or 
ware  in  each  member:  it  is  alfo  difpofed,  as  required  by  the  rule  1  • 
to  each  part,  therefore,  there  mult  be  prefixed  the  exponent  of  the’ 
powers  of  y  or  *;,  as  in  the  rule  2 ;  and  on  the  left  fide,  let  one  y  be 
changed  into  a,  and  then  the  equation  will  be  in  this  form,  ba-2ya 
z=z2vv,  which  equation  reduced,  gives  eafily  the  value  of  a — 

b —  uy  ^nd  *be  point  C  is  found,  from  whence  the  tan¬ 

gent  D  C  may  be  drawn. 

waTd°s  B  orTT  W3y  thr  tangent  is  t0  be  drawn>  "’hither  to- 

of  the  frafth,nh  Fo?618  the  nu™e/at°r  and  den°minator 

are  affirmative  -  or  b0t-h  partS  ,he  fradtlonall  the  figns 

mrmat.lvc,  or  if  the  affirmative  ones  are  more  in  number  •  then 


finite  length.  3.  If  in  both  parts  of  the  fra£l.ion  the  affirmative 
quantities  are  lefs  than  the  negative,  changing  all  the  figns,  the/a«- 
gent  muft  be  drawn  now  alfo  towards  B  ;  tor  this  cafe,  after  the 
change,  comes  to  be  the  fame  as  the  firfl.  4.  If  the  affirmative  quan¬ 
tities  are  greater  than  the  negative  in  the  denominator,  but  in  the 
numerator  are  lefs,  or vicever/d,  then  changing  the  figns  in  that  part 
of  the  fraft ion  where  they  are  lefs,  the  tangent  muft  be  drawn  a  con¬ 
trary  way  ;  that  is,  A  C  muft  be  taken  towards  E.  5.  But  when¬ 
ever  the  affirmative  and  negative  quantities  are  equal  in  the  numera-’ 
tor,  let  them  be  how  they  will  in  the  denominator,  <7  will  vanifti  in;o 
nothing;  and,  confequently,  the  tangent  is  either  A  D  itfelf,  orEA, 
or  parallel  thereto  ;  as  will  eafily  be  found  by  the  data.  This  he 
gives  plain  examples  of,  in  reference  to  the  circle,  thus:  let  there  be 
a  femicircle,  whofe  diameter  is’EB;  in  which  there  is  given  any 
point;  as  D,fifig.  15.)  from  which  the  perpendicular  DA  is  let  fall 
to  the  diameter.  Let  DA=i;,  BA— y,  BEzrr^:  then  the  equa¬ 
tion  will  be  by — yy=.vv,  and  drawing  the  tangent  D  C,  we  have 


AC,  or  a: 


2VV 


Now,  if  b  be  greater  than  2 y,  the  tangent 


b  —  2  y 

muft  be  drawn  towards  B:  if  lefs,  towards  E  ;  if  it  be  equal  to  it, 
it  w  ill  be  parallel  to  EB,  as  was  faid  in  the  ift,  2d,  and  4th  rules. 

Let  there  be  another  femicircle  inverted;  as  N  D  D,  (fig'  16,) 
the  points  ot  whofe  periphery  are  referred  to  the  right  line  B  E,  pa¬ 
rallel  and  =  to  the  diameter.  Let  N  B  be  called  d,  and  all  things 
elfe  as  before  ;  then  the  equation  will  be  by — yy— dd-\-vv — 
2  dv  ;  which  being  managed  according  to  his  rules,  you  have  a  =3 
2  v  v  —  2  dv 

— — *  Now,  fince  v  here  is  fuppofed  to  be  always  lefs  than 

d ;  if  b  be  greater  than  2 y,  then  the  tangent  muft  be  drawn  towards 
E ;  if  equal,  it  will  be  parallel  to  B  E  ;  if  lefs,  changing  all  the  figns, 
the  tangent  muft  be  drawn  towards  B,  as  by  rules  fourth,  fifth,  and 
third.  But  there  could  be  no  tangent  dr^wn,  or  at  leaft  EB  would 
be  it,  if  N  B  had  been  taken  equal  to  the  diameter.  Let  there  be 
another  femicircle,  whofe  diameter  NB  (fig.  17,)  is  perpendicular  to 
EB,  and  to  which  it’s  points  are  fuppofed  to  be  referred.  Let  NB 
be  called  b ,  and  all  things  elfe  as  above ;  the  equation  will  beyy 
,  ,  bv  —  2VV  ,  r 

bv  —  vv,  and  az=. - - - .  If,  now,  b  be  greater  than  2*/,  the 

tangent  muft  be  drawn  towards  B  ;  if  lefler,  towards  Eq  if  equal, 
D  A  will  be  the  tangent,  as  appears  by  rules  4  and  5. 

Tangents,  inverfe  method  ofi,  is  a  method  of  finding  the  equa¬ 
tion,  or  the  conftrutlion,  of  any  curve  ;  from  the  tangent  of  any 
other  line,  whofe  determination  depends  on  the  tangent  given. 

TANNER,  one  who  drefles  hides,  &c«  by  tanning  them. 

TANNING,  the  preparing  of  fkins  or  hides  in  a  pit,  with  tan 
and  >ater,  after  the  hair  has  been  firft  taken  off,  by  putting  the 
fkins  into  lime-water. 

The  late  ingenious  Dr.  Macbride,  of  Dublin,  having  invented  a 
new  method  of  tanning,  by  which  the  leather  (as  it  is  faid)  is  nptonly 
improved  in  it’s  quality,  but  tanned  in  much  lefs  time,  and  w-ith  a 
fmaller  quantity  of  bark  than  in  any  other  method  hithertoknown  or 
pra&ifed,  has  publifhed  inftruttions  to  tanners,  from  which  the  fol¬ 
lowing  particulars  are  cxtra&ed.  His  method  depends  on  this  prin¬ 
ciple,  that  lime  water  extradls  the  virtues  of  oak-bark  more  com¬ 
pletely  than  plain-water :  accordingly  he  begins  with  inftruff  ing  the 
tanner  in  the  preparation  of  lime-water.  Having  provided  a  ciltern 
offufficient  dimenfions,  and  fixed  it  in  a  convenient  fituatiori,  he  di- 
reds  it  to  be  filled  with  water,  and  to  throw  in  ten  or  twelve  pounds 
of  unflaked  lime  for  every  hoglhead  of  water  contained  in  it.  The 
lime  is  to  be  well  mixed  with  the  water,  by  ftirring  it  with  a  bucket 
or  plunger,  till  it  is  completely  diffufed,  and  the  whole  mixture  be¬ 
comes  as  white  as  milk;  and  then  the  liquor  is  left  to  fettle  for  two 
days,  that  the  undiffolved  lime  may  fubfide,  and  the  water  become 
perfectly  limpid,  and  clear  as  rock-water,  in  which  ftate  ir  will  be 
fit  for  immediate  ufe,  and  may  be  drawn  off  by  a  cock,  fixed  at  leaft: 
twelve  inches  from  the  bottom  of  the  ciftern.  When  the  firft  quani 
tity  of  lime-water  is  expended,  the  ciftern  is  to  be  filled  with  water  a 
fecond  time,  tfte  lime  ftirred  from  the  bottom,  and  the  liquor  left  to 
fubfide  as  before:  and  thus  will  be  obtained  a  fecond  brewing,  and 
in  like  manner  a  third,  fourth,  fifth,  or  perhaps  a  fixth,  or. more, 
from  the  original  quantity  of  lime  ;  provided  that  the  lime-water 
continues  to  be  of  fufficient  ftrength.  The/  (Length  of  it  may  be  de¬ 
termined  either  by  the  tafte,  or  by  obferving  a  certain  folid  feum,  like 
the  flakes  of  very  thin  ice,  which  colle&sand  forms  itfelf  on  the  fur- 
face  of  the  lime-water  ;  and  w-hilft  this  continues  to  float  on  the 
water,  there  is  no  need  of  adding  frefh  lime.  But  if  it  is  not  fuffi- 
ciently  ftrong,  the  grofs  remains  of  lime  muft  be  drawn  off  by  a  hole 
in  the  bottom,  (topped  with  a  plug;  and  when  the  ciftern  is.cleaned, 
the  brewings  of  lime-water  muft  be  repeated  as  before.  The  ooze 
is  prepared  by  fteeping  the  bark  in  this  lime-water  inftead  of  common 
water, running  it  through  two  letche^  that  the  lime-water  maycom- 
pletely  fpend  it’s  force  in  the  bark,  and  is  ufed  in  the  fame  way 
with  the  common  ooze.  The  previous  management,  before  the  hides 
are  fitted  for  the  ooze;  and  the  fubfequent  procefles  are  conduced 
according  to  the  common  pradlice  :  obferving,  however,  that  the 
ooze  is  to  be  turned  from  one  letch  on  another  before  it  is  ufed, 
without  which  precaution  it  will  be  apt  to  blacken  the  leather. 

I  ANTALUS,  in  mythology,  the  fon  of  Jupiter  and  Plota  the 
nymph.  He  is  faid  to  have  revealed  the  fecrets  of  the  gods,  for 
which  he  had  a  great  (tone  hung  over  his  head  in  hell. 

Tantalus’s  cup-  Refer  to  Syftem  of  Hydraulics. 

TANZY,  or  1  ansy,  tanacetum,  in  botany,  a  genus  of  th e/ynge- 
nefia polygamia ecqualis  clafs,  with  a  compound,  tubulofe,  and  convex 
tiower, ;he  lefler  corollulae  of  which  are  funnel-faftiioned,  and  quin- 
quifid  at  the  limb  :  a  Angle  feed  fucceeds  each  lefler  flower,  and  is 
contained  in  the  cup.  This  plant  is  ufed  as  a  warm  deobftruent 

bitter* 


TAR. 


bitter,  in  weaknefs  of  the  ftomach,  and  in  cacheCtic  and  hyfteric 
diforders  ;  and  likewife  as  an  anthelmintic. 

TAPE  -worm,  tcenia,  in  zoology,  a  genus  of  worms,  the  body  of 
which  isofan  oblong  form,  and  compofed  of  evident  joints  or  arti¬ 
culations,  in  the  manner  of  the  links  of  a  chain,  or  beads  of  a  neck¬ 
lace.  This  creature  is  found  in  the  human  intelfines,  and  in  thofe 
of  many  other  animals,  as  well  fiffi  as  quadrupeds. 

Dr.  Tyfon,  who  gives  a  curious  account  of  this  worm,  fays,  it  is 
always  fingle  ;  it  lies  varioufly  convoluted,  being  fometimes  as  long 
as  all  the  guts,  and  fometimes  it  very  much  exceeds  that  length. 
Olaus  Borrichius  allures  us,  that  a  patient  of  his,  in  a  year’s  time, 
voided  eight  hundred  feet  in  meafure  of  this  worm,  though  in  that 
length  he  did  not  meet  with  the  head  ;  in  voiding,  the  patient  al¬ 
ways  obferved  it  to  break  off. 

Fern  root  has  been  long  known  as  a  remedy  againft  worms,  and 
has  been  greatly  celebrated  in  Switzerland  as  a  fpecific  in  the  cure 
of  the  iania.  The  fecret  was  purchafed  by  the  king  of  France,  after 
it’s  elficacy  had  been  attefted  upon  trial  by  fome  of  the  principal 
phyficians  at  Paris  ;  and  the  following  has  been  publilhed  as  the 
mode  of  it’s  exhibition. 

After  the  patient  has  been  prepared  by  an  emollient  clylter,  and 
a  iupperof  panada  with  butter  and  lalt,  he  is  direfted  to  take  in  bed 
in  the  morning  a  dofe  of  two  or  three  drams  of  the  powder  of  male 
fern  root.  The  dofe  to  infants  is  only  one  dram.  The  powder  mull 
be  walhcd  down  with  a  draught  of  water,  but  nothing  elfe  mult  be 
taken  till  two  hours  after,  when  a  bolus  of  calomel,  joined  with  fome 
of  the  ftronger  cathartics,  is  to  be  given.  If  this  does  not  operate,  it 
muff  be  followed  by  a  dofe  of  purging  falts.  By  this  method  the 
worm  is  commonly  expelled  in  a  few  hours.  If  the  trial  does  not 
fucceed,  the  procefs  mud  be  repeated  at  due  intervals. 

TAPER,  Tapering,  is  underltood  of  a  piece  of  timber,  or  the 
like,  when  broad  at  one  end,  gradually  diminilhing  to  the  other,  as 
is  the  cafe  in  pyramids,  cones.  &c. 

Taper  board,  is  applied  to  a  piece  of  ordnance  when  it  is  wider 
at  the  mouth  than  towards  the  breech. 

Taper  alfo  denotes  a  kind  of  tall  wax  candle  placed  in  a  candle- 
ftick,  and  burnt  at  funeral  proceffions,  and  in  other  church  folemni- 
ties.  Tapers  are  made  of  different  fizes  ;  in  fome  places,  as  Italy, 
&c,  they  are  conical  or  taper ;  both  kinds  are  pierced  at  the  bottom 
for  a  kind  of  pin  in  the  eandleftick  to  enter. 

TAPESTRY,  or  Tapistry,  a  curious  kind  of  manufacture, 
ferving  to  adorn  a  chamber  or  other  apartment,  by  coveringor  lining- 
the  walls  thereof.  It  is  a  kind  of  woven  hangings  of  wool  and  filk, 
frequently  raifed  and  enriched  with  gold  and  lilver,  reprefenting 
figures  of  men,  animals,  landfcapes,  hilfories,  &c. 

TAPLINGS,  in  the  Englilli  falt-works,  certain  bars  of  iron, 
■which  fupport  the  bottom  of  the  pan  in  which  the  brine  is  boiled. 

TAPPING,  in  general,  the  act  of  piercing  an  hole  in  a  veifel, 
and  applying  a  tube  or  cannula  in  the  aperture,  for  the  commodious 
drawing  off  the  liquors  contained  therein. 

Tapping,  in  agriculture,  is  the  making  an  incifion  in  the  bark 
of  a  tree,  and  letting  out  the  juice. 

Tapping, paracentefis,  in  furgery,  confifts  in  opening  a  little  hole 
in  the  abdomen  to  let  out  waters  collefted  in  the  cavity  thereof,  or 
between  the  teguments,  in  an  afcites  or  water-dfopfy.  It  has  been 
a  common  complaint  that  tapping  has  feldom  proved  more  than  a 
palliative  dnd  temporary  remedy  in  dropties.  Indeed  when  the 
dropfy  proceeds  from  a  fchirrofity  of  fome  ot  the  vitcera,  and  is  at¬ 
tended  with  an  internal  abl'cefs,  and  a  confumption  ot  the  whole 
habit,  the  furgeon  can  expect  no  credit  or  fuccefs  from  undertaking 
the  operation  ;  neither  can  he  exoeCt  it  in  thofe  droplies,  wh^ch  come 
upon  the  patient  not  by  degrees,  but  all  at  once,  which  is  a  tign  of 
fome  large  lymphatic  veffels  being  burft.  But  in  young  and  robuft 
patients,  who  have  not  been  long  fubjeCt  to  the  diforder,  the  ope¬ 
ration  may  be  ufed  with  fuccefs,  and  the  patient  perfectly  recovered. 
And  though  tapping  of  droplical  patients  fails  often  in  radically  cur¬ 
ing  the  diforder,  the  operation  is  neither  dangerous  nor  very  trou- 
blefome,  and -it  at  leait  eafes  them  of  the  oppreflion,  difficulty  of 
breathing,  and  other  fymptoms  with  which  they  are  affiliated. 

TAR,  a  thick,  black,  refinous,  very  adhefive  juice,  melted  out 
by  fire  from  old  pines  and  fir-trees.  The  trees,  cut  in  pieces,  are 
inclofed  in  a  large  oven,  which  being  heated  by  a  fire  on  the  outfide, 
or  the  wood  itfelf  kindled  and  fmothered,  the  juice  runs  off  by  a 
canal  at  the  bottom.’ 

Tar-Water.  Biffiop  Berkley  advifes  to  make  it  in  the  follow¬ 
ing  manner :  Pour  a  gallon,of  cold  water  on  a  quart  of  tar ,  and  ffiir 
and  mix  them  thoroughly  with  a  ladle  or  flat  flick,  for  the  fpace  of 
three  or  four  minutes  ;  after  which  the  veifel  muft  ftand  eight  and 
forty  hours,  that  the  tar  may  have  time  to  fubfide  ;  when  the  clear 
water  is  to  be  poured  off,  and  kept  for  ufe,  no  more  being  made  from 
the  fame  tar,  which  may  flill  ferve  for  common  purpofes. 

TARANTULA,  in  the  hiflory  of  infefts,  a  lpecies  of  araneus, 
or  fpider,  with  an  oval  hairy  body  and  thick  legs.  This  is  one  ot 
the  large  fpiders,  but  is  not  the  very  largeft  known  ;  it’s  body  is  three 
quarters  of  an  inch  long,  and  of  the  thicknefs  of  one’s  little  finger  : 
it  is  ufually  of  an  olive  brown,  variegated  with  a  uufkier  colour; 
but  in  this  it  varies  greatly :  it  is  covered  with  a  ffiort  and  foft  down, 
or  hairinefs  :  the  points  of  it’s  forceps  are  very  fine  and  lharp :  this 
fpecies  is  a  native  of  Apulia. 

Tarantula,  is  a  peculiar  fpecies  of  lizard,  called  alfo  lacertus 
facetanus.  See  Plate  78,  Jig.  I  5- 

It  is  of  a  grey  colour ;  it’s  fkin  is  extremely  rough  ;  and  it  is  thic¬ 
ker  and  rounder  bodied  than  the  other  lizards.  It  is  found,  like  our 
common  eft,  under  old  walls,  and  among  the  ruins  of  buildings,  par¬ 
ticularly  in  the  neighbourhood  of  Rome,  in  great  plenty  ;  it’s  colour 
looks  dead  and  ghaffily,  and  it  is  as  odious  to  the  fight  among  the 
Italians, as  the  toad  is  with  us,  being  never  feen  without  a  fort  of 
natural’horror.  It  is  efteemed  alfo  a  poifonous  creature,  as  the  toad 
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is  with  us,  though  it  is  not  eafy  to  find  well  atteffied  (lories  of  any 
body’s  ever  having  been  hurt  by  ejther  of  thefe  creatures. 

TARE,  is  an  allowance  for  the  outfide  package,  that  contains 
fuch  goods  as  eanoot  be  unpacked  without  detriment  ;  or  for  the 
papers,  threads,  bands,  &c.  that  inclofe  or  bind  any  goods  imported 
loofe  ;  or,  though  imported  in  cafks,  cherts,  &c.  yet  cannot  be  un¬ 
packed  and  weighed  net. 

Tare  and  tret ,  in  commerce,  any  deled,  wade,  or  diminution  in 
the  weight,  the  quantity,  or  the  quality  of  goods.  The  feller  is 
ufually  to  account  to  the  buyer  for  the  tare  and  tret. 

TARGET,  a  kind  of  Afield  or  weapon  of  defence  made  ufe  of 
by  the  ancients.  It  is  alfo  a  mark  for  the  artillery  to  fire  at  inpraCtice. 

TARGUM,  a  name  whereby  the  Jews  call  the  Chaldee  para- 
phrafes,  orexpofitions,  of  the  Old  Tertament,  in  the  Chaldee  lan¬ 
guage.  The  targurns  now  remaining,  were  compofed  by  different 
perfons,  upon  different  parts  of  feripture,  and  are  eight  in  number. 

'  TARIF,  or  Tariff,  a  tableor  catalogue,  containing  the  names 
of  different  forts  of  merchandize,  with  the  duties  to  be  paid,  as  fet* 
tied  by  authority,  amongft  trading  nations. 

TARPAULIN,  a  piece  of  canvas,  well  tarred  over,  to  keep  out 
the  rain  from  any  place.  The  term  is  alfo  ufed  in  deriflon  to  a  per- 
fon  bred  at  fea,  and  educated  in  the  mariner’s  art. 

TARTAN,  a  kind  of  bark  ufed  for  fiffiing  and  carriage:  they 
are  flufh  fore  and  aft,  and  commonly  ufe  oars. 

TARTAR,  tartarum ,  an  acid  concrete  fait,  thrown  off  from 
wines,  after  complete  fermentation,  lo  the  fidesand  bottoms  ot  the 
caffes;  of  a  red  or  white  colour,  and  more  or  lefs  drofiy,  according 
to  the  colour  and  quality  of  the  wine.  The  white  is  generally  purer 
than  the  red:  both  kinds,  when  purified,  are  exactly  the  fame. 

TASSEL,  a  fort  of  pendant  ornament  at  the  corners  of  a  culhion 
or  the  like.  In  building,  taJJ'els  denote  thofe  pieces  of  board  that  lie 
under  the  ends  of  the  mantle-trees. 

T ASTE,  favour,  a  peculiar  ienfation,  excited  by  means  of  the 
organs  of  tajle,  viz.  the  papillae  on  the  tongue.  Figuratively,  the 
judgment  and  difeernment  of  the  mind. 

TAT-TOO,  q.  d.  a  beat  of  a  drum  at  night,  to  advertife  the 
foldiers  to  retreat  or  repair  to  their  quarters  in  their  garrifon,  or  to 
their  tents  in  a  camp. 

TATTOWING,  in  modern  hiftory,  a  name  given  at  Otaheite, 
to  the  operation  of  ftaining  the  body.  The  face  in  general  is  left 
unmarked.  Some  old  men  have  the  greatert  part  ot  their  bodies  co¬ 
vered  with  large  patches  of  black,  deeply  indented  at  the  edges,like 
a  rude  imitation  of  flame.  See  Portlock’s  Collection  of  Voyages. 

TAUGHT,  or  Tau’t,  tight,  in  the  fea-language,  denotes  the 
flate  of  being  extended  or  lfretched  our. 

TAUNT,  in  fea-language,  figni ties  high  or  tall. 

TAURUS,  in  aftronomy.  Refer  to  the  Syftem,  p.  253. 

TAUTOLOGY,  in  rhetoric,  a  needlefs  repetition  ot  the  fame 
thing  in  different  words  ;  as  when  we  fay,  “  He’s  yet  alive — he 
breathes  tethereal  air.” 

TAWING,  the  art  of  dreffing  fkins  in  white,  fo  as  to  be  fit  for 
divers  manufactures,  particularly  gloves,  See.  All  fkins  may  be 
tawed ;  but  thofe  chiefly  ufed  for  this  purpofe  are  lamb,  lheep,  kid, 
and  goat  fkins. 

TAX, a  tribute  rated  upon  every  town,  which  formerly  was  wont 
to  be  paid  annually  into  the  Ling’s  exchequer,  but  now  not  with¬ 
out  confent  of  parliament  ;  it  differs  from  a  fubfidy  in  this,  that  it  is 
always  certain,  as  fet  down  in  the  exchequer-book,  and  in  general 
levied  of  every  town,  and  not  particularly  of  every  man,  &c. 

TEA,  the  leaf  of  an  oriental  fhrub,  called  by  Cafpar  Bauhine, 
Chaa  herba  in  Japonia  ;  by  Brevnius  and  Ray,  the  Sinenlium  five 
t’sja  Japonenfibus  ;  by  Kasrfipfer  Thea  frutex,  &c.  “The  tea 
flirub,  with  leaves  like  thofe  ct  ihe  cherry-tree,  flowers  like  thofe  of 
the  dog-rofe,  and  a  fruit  compofed  of  one,  two,  and,  for  the  moft 
part,  three  berries.”  This  plant  comes  the  neareft,  in  it’s  general 
appearance,  to  the  dog-rofe,  but  is  fmaller,  and  without  prickles. 
Only  one  fpecies  of  the  to-plant  is  as  yet  known  ;  the  differences  in 
this  commodity,  as  brought  to  11s,  proceeding  from  a  difference  in 
the  climate,  foil,  age,  method  of  coile&ionand  curation. 

Both  the  green  and  bohea  teas  have  an  .agreeable  fmell,  a  lightly 
bitterifh  fubaifringent  tafte  ;  with  folution  ot  chalybeate  vitriol,  thev 
rtrike  an  inky  blacknefs.  They  give  out  their  fmell  and  tafte  both  to 
watery  and  to  fpirituous  menitrua  :  to  water,  the  green  forts  com¬ 
municate  their  own  green  tinClure,  and  the  bohea  their  brown  :  to 
rectified  fpirit  they  both  impart  a  fine  deep  green.  On  gently  draw¬ 
ing  off  the  menitrua  from  the  filtered  tindures,  the  water  is  found 
to  elevate  nearly  all  the  peculiar  flavour  of  the  tea ,  while  rectified 
fpirit  brings  over  little  or  nothing,  leaving  the  fmell  as  well  as  the 
tafte  concentrated  in  the  extraCt :  both  extracts  are  very  confiderably 
aftringent,  and  not  a  little  ungrateful ;  the  fpirituous  molt  fo. 

TEAL,  querquedula ,  in  ornithology,  a  lpecies  of  anas,  with  a 
black  beak,  the  lower  part  of  the  neck,  Ihoulders,  and  fides,  very 
beautifully  variegated  with  black  and  white  ftreaks,  and  a  white 
line  both  above  and  below  the  eyes  ;  the  bread  and  belly  are  of  a 
dulky  greyilh  white.  It  is  the  Imallelt,  molt  elegant  and  valuable 
of  all  the  duck  kjnd. 

TECHNICAL,  expreffes  fomewhat  relating  to  arts  or  fciences: 
in  this  fenfe  we  fay  technical  terms. 

TEETH,  in  anatomy,  little,  very  hard,  and  fmooth  bones,  fixed 
in  proper  fockets  in  the  jaws,  in  the  manner  of  nails;  and  ferving  to 
mafticate  or  chew  the  food.  See  Plate  147,  fig.  2,  lit.  d,  e,f.  The 
teeth  are  the  hardeft,  moft  folid, and  white!!  partof  the  wholelkeleton. 

The  inner  fubftance  of  the  teeth  is  the  fame  with  that  of  theothef 
bones,  only  harder  than  any  of  them,  except  the  apophyfis  petrofa 
of  the  os  temporis. 

This  fubjeCt  is  further  illuftrated  by  the  figures  in  Plate  U),Jig. 
14,  where  AC  F  H  expreffes  the  extremity  of  the  jaw  the  teeth  are 
fet  in  ;  A  L  C  and  F  GH  the  roots  or  fangs  of  the  Ueth  inclofed  in. 
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the  raw;  ADCBand  FLHII  the  enamel  compofed  of  little  fibres 
ranged  aficie  uf  each  other,  which  fover  all  that  part  of  the  tool^  _ 
outT.de  the  jaw;  II  feveral  threads  joined  at  the  upper ^  ^mUy, 
but  apart  at  the  lower;  MM  holes  through  which  the  nerves  enter 

the  roots  of  the  teeth ;  N  N  a  tooth  clofed  up.  . 

TEFTEKDAR,  is  an  office  of  dignity  in  the  ealtern  nation.. 

TEGS,  lambs  of  a  year  old.  Among  fportfmen,  it  denotes  a  doe 

of  two  years  old.  .  „  _  _  o 

TELESCOPE.  Refer  to  Syftem  of  Optics,  p.  15331  ac. 

TELLER,  an  officer  in  the  exchequer,  of  which  there  are  tour; 
wliofe  bulinefs  is  to  receive  all  monies  due  to  the  crown. 

TEMPERAMENT,  in  medicine,  is  more  particularly  underttood 
of  the  natural  habitude  and  conftitution  of  the  body  of  man,  or  the 

difpoiit ion  of  the  animal  humours  in  any  fubjedt,  . 

Temperament,  in  mu  lie,  is  the  readying  or  mending  the  1m- 
perfe£t  concords,  by  transferring  to  them  part  of  the  beauties  of  the 

^TEMPERANCE,  in  ethics,  moderation  in  eating  and  drinking; 
the  term  alfo  denotes  reftraint  of  affe&ions  or  paffions.  % 

TEMPERING  of  fed  and  iron,  the  rendering  them  either  more 
compact  and  hard,  or  loft  and  pliant,  according  as  the  different  ufes 
for  which  they  are  wanted  may  require.  This  operation  conlifts  in 
plunging  them,  while  red  hot,  into  fome  liquor  prepared  on  purpole. 

TEMPLARS,  or  Templers,  a  religious  order  inlhtuted  at  Je- 
rufalem  about  the  year  1118.  Many  crimes  and  enormities  being 
alleged  againft  them,  they  were  profecuted  in  France,  Italy,  and 
Spain;  and  at  laft  the  pope,  by  his  bull  of  the  22d  of  May,  1312, 
given  in  the  council  of  Vienna,  pronounced  the  extinction  ot  the  or¬ 
der  of  templars,  and  united  their  eflates  to  the  order  of  St.  John  of 

^TEMPLE,  a  general  name  for  places  of  public  worfhip,  whether 
Pagan,  Chriftian,  or  otherwife.  But  the  word,  in  a  retrained  fenfe, 
is  ufed  to  denote  the  places,  or  edifices,  in  which  the  Pagans  offered 
P orifice  to  their  falfe  gods.  Thus  we  hear  of  the  temples  of  Jupiter, 
Apollo,  Bacchus,  Delphi,  Diana,  &c.  The  Jewifh  temple  atjeru- 
falem  was  an  edifice  erected  much  after  the  model  of  the  tabernacle, 
but  in  a  much  more  magnificent  and  coftly  manner,  at  the  expence 
of  manv  millions  flerling. 

TEMPORALIS,  in  anatomy,  crotaphites,  a  mufcle  of  the  lower 
jaw,  ferving  to  draw  it  upwards.  It’s  fibres  fpring  from  the  bones 
of  the  forehead,  the  finciput,  fphenoides,  and  temporale,  which, 
meeting,  and  as  it  were  entering  under  the  os  jugale,  whence  alfo 
this  mufcle  receives  fome  fibres,  proceed  to  the  proceffus  corone  into 
which  they  are  inferted.  See  Plate  148,  fig.  1,  N°  12.  fig.  6,  N°- 
2.  fig.  7,  N°t. 

TEMPORIS  Os,  in  anatomy,  a  bone  on  each  fide  the  head,  thus 
denominated  from  it’s  fituation  in  the  temples.  The  figure  of  the  es 
temporis  is  nearly  circular  ;  the  fore  and  upper  parts  are  very  thin, 
confiding  only  of  one  table;  the  lower  and  higher  parts  are  thick, 
hard,  and  uneven.  See  Plate  19,  fig.  2,  lit.  b.  O’  fig.  13,  lit.  a. 

TENACULUM,  in  furgery,  an  infhument  ufed  in  amputation, 
for  pulling  out  bleeding  veffels  that  are  to  be  tied  by  ligatures.  See 
Plate  129,  fig.  19. 

'  TENANT',  orTENENT,  in  law,  one  that  holds  or  polTefiTes  lands 
or  tenements  of  fome  lord  or  landlord,  by  any  kind  ot  right,  either 
in  fee,  for  life,  years,  or  at  will. 

TENCH,  in  ichthyology,  the  Englifh  name  of  a  fpecies  of  the 
cyprinus,  of  a  purplifh  black  colour  ;  with  an  even  tail;  it’s  length 
is  generally  about  loorn  inches,  it’s  breadth  about  three,  and  it’s 
thicknefs  more  than  two  ;  but  it  fometimes  grows  to  an  immode¬ 
rately  large  fize.  This  is  a  delicately  tafted  fifh,  though  it  lives  in 
foul  water,  and  feems  to  feed  very  coarfely ;  it  is  always  found  in  the 
muddied  parts  of  ponds,  and  where  there  are  mod  weeds. 

TENDONS,  in  anatomy,  are  white,  firm,  and  tenacious  parts, 
continuous  to  the  mufcles,  and  ufually  forming  their  extremities. 

TENET,  a  particular  opinion,  dogma,  or  dodtrine,  profeffedly 
held  by  fome  divine,  philofopher,  &e.  .  t 

TENOR,  the  purport,  or  contents,  or  tranfeript,  of  a  writing,  or 
inftrument,  in  law,  &c. 

Tenor,  Tenore,  in  mufic,  the  firft  mean  or  middle  part,  or  that 
which  is  the  ordinary  pitch,  or  tenor,  of  the  voice,  when  not  either 
raifed  to  the  treble,  or  lowered  to  the  bafs. 

TENSE,  in  grammar.  Refer  to  the  Sydem,  p.  1080. 

TENSION,  tenfio,  the  date  of  a  thing  bent,  or  ftretched,  or  the 
effort  made  to  bend  or  dretch  it. 

TENT',  a  pavilion  or  portable  lodge.  Tent,  in  furgery,  is  a  roll 
of  lint  made  in  a  particular  form,  put  into  wounds. 

T  EN  1  ER,  T rier,  or  PrOver,  a  machine  ufed  in  the  cloth  ma- 
nufaHory,  to  dretch  out  the  pieces  of  cloth,  duff,  &c.  or  only  to  make 
them  even  and  fet  them  fquare. 

TERM,  terminus ,  in  general,  fignifies  much  the  fame  with  boun¬ 
dary  or  limit,  in  law,  term  is  generally  taken  for  a  limitation  of 
time  or  edate ;  as  z  leafe  for  term  ot  life,  or  years,  which  is  deemed 
a  chattel  real.  It  is  more  particularly  ufed  for  that  time  wherein  our 
courts  of  judice  are  open ;  in  oppoiition  to  which,  the  red  of  the 
year  is  called  vacation. 

Terms,  Termes,  Termini,  in  archite&ure,  a  kind  of  datues, 
or  columns,  adorned  atop  with  the  figure  of  a  man’s,  woman’s,  or 
iatyr  shead,  as  a  capital ;  and  the  lower  part  ending  in  a  kind  of 
^  ^■  ’r?^Ka  >barc  -  bee  Hermes,  and  Plate  150,  fi*.  qQ. 

-  TERRACE,  or  Terras,  a  walk  or  bank^f^  raifed  in 
3  p\?°r  court !°  a  due  Ucvation  for  a  profpedt. 

,  -a  a,n  ePithet  Eiven  »  our  globe  of  earth,  con- 

C  °,f  fnd  and  water»  which  conditute  one  mafs. 

Ji/tf  f  l  °dge  °r  h°!e  which  foxes’  badgers>  rabbets,  &c. 

ffigthemfelves  under  ground  and  wherein  they  fave  thgmfelves  from 
the  purluit  of  the  hunters.  Hence, 

__  ^  terrarius,  is  alfo  ufed  .for  a  kind  of  little  hound  to  hunt 


thofe  animals,  which,  like  a  ferret,  creeps  into  the  ground,  and  by 
that  means  affrights  and  bites  them;  either  tearing  them  with  his 
teeth,  or  elfe  haling  them  by  force  out  of  their  holes.  See  Dog  and 
FIound. 

TERTIAN,  in  medicine,  an  ague,  or  intermitting  fever,  the 
fits  of  which  return  every  third  day ;  that  is,  there  are  two  fits  in  three 
days,  the  day  intervening  being  without  any  fit  at  all. 

TESSELATED  Pavements,  thofe  of  rich  Mofaic  work,  made 
of  curious  fquare  marbles,  bricks,  or  tiles,  called  teffela,  from  their 
refembling  dice. 

TEST,  in  metallurgy,  a  veffel  of  the  nature  of  the  coppel,  ufed 
for  large  quantities  of  metal  at  once.  Tejls  are  ufually  a  foot  and  a 
hall  broad,  and  are  made  of  wood  allies,  not  prepared  with  fo  much 
care  as  for  coppel  making,  and  mixed  with  finely  powdered  brick- 
duft;  thefe  are  made  into  the  proper  lhape  either  by  means  of  an 
earthen  veffel  of  proper  dimenfions,  or  only  an  iron-ring. 

Test-Liouor,  a  liquor  ufed  by  dealers  in  brandies,  to  prov# 
whether  they  be  genuine,  or  mixed  with  home-fpirits. 

The  very  beft  way  of  making  it  is  with  a  calcined  vitriol  of  iron, 
diffolved  in  a  dilute  or  aqueous  mineral  acid.  The  liquor,  when  well 
made  in  this  manner,  is  of  a  fine  yellow  colour,  and  will  give,  for  a 
time,  the  fined  blue  to  any  fpirituous  tindture  of  oak. 

Test-Act,  a  ftatute  25  Car.  II.  cap.  2,  which  requires  all  offi¬ 
cers,  both  civil  and  military,  to  take  the  oaths  and  tejl ,  viz.  the  fa- 
crament,  according  to  the  rites  and  ceremonies  of  the  Church  of 
England  ;  for  the  negledt  whereof,  a  perfon  executing  any  office, 
mentioned  in  that  ftatute,  forfeits  the  futn  of  500/.  recoverable  by 
adtion  of  debt. 

TESTACEOUS,  in  natural  hiflory,  an  epithet  given  to  a  fpecies 
of  filh,  which  are  covered  with  a  fhong  thick  fhell,  as  tortoifes,  oy- 
fters,  pearl-fiffi,  See.  See  Plate  54.  \ 

TESTAMENT,  in  law,  a  folemn  and  authentic  adt,  whereby  a 
perfon  declares  his  will,  as  to  the  difpofal  of  his  eftate,  &c. 

TESTICLE,  tejlis,  in  anatomy,  a  double  part  in  male  animals, 
ferving  for  generation.  The  tefhcles  are  twef  in  number,  of  an  oval 
or  egg-like  figure,  and  are  contained  in  a  peculiar  bag,  called  the 
ferotum.  Refer  to  Sydem  of  Anatomy. 

TESTIMONIAL,  a  kind  of  certificate,  figned  either  by  the 
matter  and  a  fellow  of  the  college  where  the  perlon  latt  refided  ;  or 
by  three,  at  leaft,  reverend  divines,  who  knew  him  well  for  three 
years  laft  part,  giving  an  account  of  the  virtues,  uniformity,  and 
learning  of  the  perfon. 

I  ETRADECARHOMBIS,  in  natural  hiftory,  the  name  of  a 
genus  of  fulfils  of  the  clafs  of  the  felenita:.  The  bodies  of  this  ge¬ 
nus  are  exadtly  of  the  fame  form  with  the  common  felenitae ;  but 
that  in  thefe  each  of  the  end  planes  is  divided  into  two  ;  and  there  are 
by  this  means  eight  of  thefe  planes,  inftead  of  four.  See  Selenites, 
and  Plate  55,  Clafs  II. 

TETRADYNAMIA,  in  botany,  the  fifteenth  clafs  of  plants. 
The  perianthium  is  of  an  oblong  figure,  and  is  compofed  of  four 
leaves,  which  are  oval,  oblong,  hollow,  obtufe,  and  converging  to¬ 
ward  one  another,  and  are  gibbous  at  the  bafe.  Plants  of  this  clafs 
are  generally  fuppofed  to  be  all  antifcorbutics. 

TETRAGON,  in  aftrology,  denotes  an  afpedt  of  two  planets 
with  regard  to  the  earth,  when  they  are  diftant  from  each  other  a 
fourth  part  of  a  circle,  or  90°:  as  AD,  Plate  7,  fig.  3.  The  tetragon 
is  expreffed  by  the  character  Q. 

TETRANDRIA,  in  botany,  the  name  of  the  fourth  clafs  in  the 
Linnsean  fyftem  ;  it  comprehends  all  thofe  plants  whofe  flowers  are 
hermaphrodite,  and  furnilhed  with  four  equal  ftamina,  or  male  parts, 
in  each.  To  this  clafs  belong  the  teafel,  fcabious,  madder,  plantain, 
holly,  with  feveral  other  genera. 

1 ETRAPETALOUS  Flowers,  thofe  whofe  corolla  confifts  of 
four  petals ;  fuch  compofe  the  clafs  letradynamia. 

TETRARCH,  a  prince  who  holds  and  governs  a  fourth  part  of 
a  kingdom.  Such  originally  was  the  import  of  the  title  tetrarcb;  but 
it  was  afterwards  applied  to  any  petty  king  or  fovereign  (fuch  as 
Herod,  fee  Luke  fii.  l.j,  and  became  fynonytnous  with  ethnarch. 

TETTAR,  a  broad  ulcer  upon  a  norle’s  croupe,  head,  or  neck; 
proceeding  from  bilious  blood. 

TEUTONIC,  fomething  belonging  to  the  Teutons,  an  ancient 
people  of  Germany,  inhabiting  chiefly  along  the  coafts  of  the  Ger¬ 
man  ocean ;  thus  the  Teutonic  language  is  the  ancient  language  of 
Germany,  which  is  ranked  among-the  mother  tongues. 

Teutonic  Order,  a  military  order  of  knights,  eftablifhed  to¬ 
wards  the  clofe  of  the  12th  century,  and  thus  called,  as  chiefly-  con- 
fitting  of  Germans  or  Teutons.  The  habit  of  this  order  was  a  white 
mantle,  with  a  black  crofs. 

THANE,  or  Thain,  thanus,  a  name  of  an  ancient  dignity 
among  the  Englifh  and  Scots,  or  Anglo-Saxons,  fignifying  fome¬ 
times  a  nobleman,  alfo  a  freeman,  and  fometimes  a  magittrate. 

THATCH,  a  common  covering  for  houfes  in  mod  parts  of  tlie 
country.  The  beft  kind  of  thatch  is  that  called  helm,  or  ftiff  unbruifed 
wheat  ftraw,  with  the  ears  cut  off,  and  bound  up  in  bundles.  This 
being  difpofed  in  an  uniform  and -longitudinal  order  on  the  roof,  is 
fixed  on  with  laths,  withies,  or  ropes. 

THAWING,  the  refolution  office  into  it’s  former  fluid  ftate,  by 
the  warmth  of  the  air,  &c. 

THEATRE,  in  antiquity,  a  public  edifice  for  the  exhibiting  of 
fcenic  fpedtacles,  or  fliews,  to  the  people. 

THEOCRACY,  a  ftate  governed  by  "the  immediate  direction  of 
God  alone.  The  Jewifh  theocracy  lafted  till  the  time  of  Saul;  when 
the  difeontented  and  ungrateful  Ifraelites,  weary  thereof,  delired  they 
might  have  a  king  like  other  nations;  and  thenceforward  the  govern¬ 
ment  became  monarchic. 

THEOLOGY,  (compourided  of  ©raj,  God,  and  Tioyoj,  difeourfe,) 
divinity ;  a  fcience,  which  inftrudts  us  in  the  knowlegc  of  God, 
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and  divine  things  ;  or  which  has  God,  and  the  things  he  has  re¬ 
vealed,  for  it’s  objedf. 

Theology,  natural ,  is  the  knowlege  we  have  of  God  from  his 
Works,  bv  the  light  of  nature,  and  reafon. 

Theology  ,J  upernattirab,  is  that  which  we  learn  from  revelation. 

Theology,  moral,  is  that  which  teaches  us  the  divine  laws  re¬ 
lating  to  our  manners  and  adtions  ;  in  contradiftindfion  to 

Theology, fpeculative,  which  explains  and  eftablifhes  the  doc¬ 
trines  of  religion,  as  objects  of  faith. 

Theology ,fcholaftic,  or  Jchool,  is  that  which  proceeds  by  reason¬ 
ing;  or  that  derives  the  knowlege  of  feveral  divine  things  from 
certain  efiablilhed  principles  of  faith.  See  Scholastic  divinity. 

'The  ancients,  accoiding  to  Varro,  Scaevola,  and  Plutarch,  had  a 
three-fold  theology  ;  the  firrt  fabulous,  which  flourifhed  among  the 
poets  ;  and  was  chiefly  employed  in  the  theogony,  or  genealogy, 
and  hiflory  ot  tire  gods.  The  fecond,  political,  or  civil,  was  that  clta- 
bliined  by  the  Roman  laws,  and  chiefly  embraced  by  the  politicians, 
priefts,  and  people,  as  moll  fuitable  and  expedient  to  the  fafety, 
quiet,  and  profperity  of  the  Aate.  The  third,  natural,  was  chiefly 
cultivated  by  the  philofophers,  as  mod  agreeable  to  nature  and  rea¬ 
fon.  The  phyfical  or  natural  theology,  acknowleged  only  one  fu- 
preme  God  ;  to  which  it  added  daemons  or  fpirits,  as  mediators 
between  him  and  man. 

We  would  recommend  fuch  of  our  readers  as  wifh  for  further  information 
refpe fling  the  different  branches  of  1  HEOLOGY,  to  their  proper  heads  in 
the  former  part  of  this  Work,  where  they  will  find  ample  accounts  of  the 
various  sects  and  parties  in.  alphabetical  order. 

THEORBO,  Thiorb  a,  or'FiORBA,a  mufical  inflrument  made 
in  form  of  a  large  lute,  except  that  it  has  two  necks  or  juga,  the 
fecond  and  longer  of  which  fuftains  the  four  lalt  rows  ot  chords 
which  are  to  give  the  deepeft  founds. 

THEOREM,. a  fpeculative  propofition,  demonfirating  the  pro¬ 
perties  of  any  fubjedL. 

THEORY,  a  dodtrine  which  terminates  in  the  foie  fpeculation, 
or  conlideration,  of  it’s  objedt,  without  any  view  to  the  pradiice  or 
application  thereof. 

THERIACA  Andromachi,  a  compound  medicine,  of  no  lefs 
than  64  drugs,  prepared,  pulverized,  and,  by  means  of  honey,  made 
in  the  form  of  an  eledtuarv.  It  is  faid  to  be  fovereign  againft  the 
bites  of  Venomous  beafts,  and  in  the  wind-colic  ;  and  is  alfo  ufed 
in  intermitting  fevers. 

THERMOMETER,  in  pneumatics.  Refer  to  the  Syftem. 

THERMOSCOPE,  an  inllrument  (hewing  the  changes  happen¬ 
ing  in  the  air  with  refpedt  to  heat  and  cold. 

THESIS,  a  general  propofition  which  a  perfon  advances,  and 
offers  to  maintain.  In  colleges,  it  is  frequent  to  have  placards,  con¬ 
taining  a  number  of  them,  in  theology,  in  medicine,  in  philofo- 
phy,  in  law,  Sec. 

THIMBLE,  an  inftrument  made  of  brafs,  filver,  iron,  &c.  put 
on  the  finger  to  thruft  a  needle  through  any  cloth,  fluff,  filk,  &c. 
ufed  by  all  people  who  few,  as  taylors,  milliners,  Sec. 

THIRD,  in  mulic,  a  concord  refulting  from  a  mixture  of  two 
founds,  containing  an  interval  of  two  degrees.  See  p.  1435. 

THISTLE,  order  of,  or  of  St.  Andrew,  a  military  order  o 
knighthood  in  Scotland,  the  rife  and  inftitution  whereof  is  varioufly 
related  by  different  authors.  The  chief  and  principal  enlign  is  a  gold 
collar,  cotnpofed  of  thiflles  and  fprigs  of  rue,  interlinked  with  amu¬ 
lets  of  gold,  having  pendant  thereunto  the  image  of  St.  Andrew 
with  his  crofs,  and  this  motto,  nemo  me  impune  lacesset. 

Thistle  fiy,  in  natural  hiltory,  a  fmall  fly  produced  from  a  fly- 
worm,  hatching  in  the  protuberances  of  the  carduus  haemorrhoida- 
lis.  See  Plate  64 ,fg.  28. 

St.  THOMAS  s  DAY,  a  feftival  of  the  Chriflian  church,  ob- 
fervedon  December  21,  in  commemoration  of  St.  Thomas  the  apoftle. 

THORAX,  in  anatomy,  that  large  part  of  the  body  lituated  be¬ 
tween  the  abdomen  and  the  neck,  which  forms  the  capacity  of  the 
bread,  and  wherein  are  included  the  heart  and  lungs.  See  Plate  147, 
fig.  3,  N°  13,  13 ,fig.  7,  N°  15,  15. 

The  ufes  of  the  parts  of  the  thorax  in  general,  are  their  ferving  to 
refpiration  and  the  circulation  of  the  blood,  in  both  fexes ;  and,  in 
women,  to  the  producing  milk. 

THORNBACK,  in  Ichthyology,  the  prickly  raia,  with  tubercu- 
lofe  teeth,  and  a  tranfverfe  cartilage  in  the  belly. 

THOUGHT,  or  Sentiment,  a  general  name  for  all  the  ideas 
confequent  on  the  operations  of  the  mind,  and  even  for  the  opera¬ 
tions  themfelves.  See  the  article  Idea. 

THRASHING,  or  Threshing,  flagellath,  in  agriculture,  the 
art  of  beating  the  corq  out  of  the  ears. 

There  are  two  ways  of  feparating  corn  from  the  ear  ;  the  firft  by 
beating  it  with  a  flail,  which  is  properly  what  is  called  thrajhing. 
The  other  method,  ftill  pradtifed  in  feveral  countries,  is  to  make 
mules,  or  horfes,  trample  on  it,  backwards  and  forwards;  this  is 
properly  what  the  ancients  called  tritura  and  trituratio.  The  He¬ 
brews  ufed  oxen  therein,  and  fometimes  yoked  four  together  for 
this  purpofe. 

THRAVE,  or  Threave,  of  corn,  twenty-four  {heaves,  or  four 
fhocks  of  fix  {heaves  to  the  fhock  ;  though,  in  fome  countries,  they 
only  reckon  twelve  fhocks  to  the  thrave. 

THRAUSTOM1TCHES,  in  natural  hiftory,  the  name  of  a 
genus  of  compound  earths,  the  bodies  of  which  are  loams  compofed 
of  fand  and  a  lefs  vifcid  clay,  and  are  therefore  of  a  friable  or 
crumbly  texture. 

THREAD,  in  botany,  is  underflood  of  thofe  threads  ufually 
found  in  the  middle  of  flowers  ;  as  in  the  lily,  tulip,  rofe,  Sec. 

THRIPS,  in  the  hiflory.  of  infedts,  a  genus  of  the  order  of  fcle- 
roptera,  having  the  roflrum  obfeure,  the  body  of  a  linear  figure,  and 
the  w ings  four  in  number,  being  incumbent  on  the  back,  and  ftrait. 
It  is  an  extremely  final!  infedt,  not  equal  to  a  flea  in  lize. 


'THRONE,  a  royal  feat,  or  chair  of  ftate,  enriched  with  orna¬ 
ments  of  architedture  and  fculpture,  made  of  fome  precious  matter, 
raifed  on  one  or  more  fteps,  and  covered  with  a  kind  of  canopy. 
Such  are  the  thrones  in  the  rooms  of  audience  of  kings,  and  other 
fovereigns. 

'THROSTLE,  or  fong  thrufk,  in  ornithology ,  turdus  rnvficus.  It 
refcmbles  the  miflel-thrulh  in  colour,  except  that  the  inner  coverts 
of  the  wings  are  yellow.  The  throjile  is  the  fined. of  our  iinging- 
birds  ;  not  only  for  the  fweetnefs  and  variety  of  it’s  notes,  but  for 
the  long  continuance  of  it’s  harmony  ;  as  it  obliges  us  with  it’s 
fong  for  near  three  parts  of  the  year.  See  the  article  Thrush. 

i  TIROS  1  LING,  a  difeafe  of  black  cattle,  proceeding  from  hu¬ 
mours  gathering  under  their  throats  ;  by  which  means  their  throats 
are  fo  dangeroufly  fwelled,  that  they  will  be  choked  unlefs  leafon- 
ably  relieved  by  bleeding. 

THRUSH,  in  ornithology,  two  fpecies  of  turdus,  the  one  called 
the  common  thrujh,  and  the  other  the  mitted-thrufh.  The  other  fpe¬ 
cies  of  turdus,  called  the  mi  ffeUthrufo,  is  of  a  greyilh  yellow  colour 
with  a  fpotted  breaft,  being  the  largeft  of  the  turdus  kind. 

THUNDER,  a  noife  in  the  regions  of  the  air,  excited  by  a  hid¬ 
den  kindling  of  fulphureous  exhalations. 

_  The  effe&s  of  thunder  and  lightning  are  owing  to  the  fudden  and 
violent  agitation  the  air  is  put  into  thereby,  together  with  the  force 
of  the  explofion  ;  and  not  to  thunderbolts  falling  from  the  clouds, 
as  is  fuppofed  by  the  vulgar. 

THUNDER-kj/z  Confult  Syflem  of  Electricity,  p.  794. 
THURSDAY,  from  Thor,  an  idol  worlhipped  by  the  Saxons  ; 
the  fifth  day  of  the  Chriflian  week,  and  the  lixth  of  the  Jews. 

THYME,  thymus ,  in  botany,  a  genus  of  the  didynamia  gymnofper- 
mia  clafs.  There  are  feveral  forts  ;  as  the  broad-leaved  thyme ,  varie¬ 
gated  thyme,  narrow-leaved  thyme,  orange  and  lemon  thyme,  fo  called. 
Sec.  All  fpecies  of  thyme  are  carminative,  attenuant,  and  diuretic. 

THYRSUS,  in  antiquity,-  the  feepter  wrapt  in  vine  leaves,  which 
the  poets  put  into  the  hand  of  Bacchus,  and  wherewith  they  fur- 
niflied  the  Menades  in  their  Bacchanalia. 

TIBIA,  in  anatomy,  i.  e.  hautboy,  winch  this  bode  refemblcs, 
and  hence  is  called  by  this  name  ;  the  larger  bone  in  the  ieg,  be¬ 
tween  the  knee  and  the  ankle  ;  it  is  alfo  called  facile  majus,  arundo 
major,  canna  major,  canna domed’ ca  cruris.  See  Plate  147,  fig.  4  N°  22 
22,  and  fig.  7,  N°  26,  26. 

TIBIALIS,  or  Tibiacus,  in  anatomy,  the  name  of  two  mufcles 
of  the  foot,  diftinguifhed  by  the  epithets  anticus,  and  poflfcus.  See 
Plate  148,  fig.  1 ,  N°  62  ;  fig.  2.  N°  44  ;  and  Plate  148,  fig.  1,  N“ 
69 ;  fig.  2,  N°  53  ;  fig.  7,  N°  43. 

TICK,  the  lice  of  dogs  or  flieep;  alfo  the  linen  cafe  which 
holds  the  feathers  or  flocks  of  a  bed.  Truft,  credit,  Sec. 

Tick,  tack,  a  game  with  dice  and  tables,  wherein  all  the  men 
are  placed  on  the  ace-point. 

TIDES.  Confult  the  Syftem  of  Geography,  p.  1032. 
'TIGER,  or  Tyger,  tygris,  in  zoology,  an  animal  belonging  to 
the/oAor  cat  kind,  with  along  tail,  and  body  marked  with -coloured 
ftripes.  it  has  tour  paps  placed  near  the  navel,  and  it’s  feet  are 
adapted  to  climbing. 

The  tiger  exceeds  the  lion  in  fizc,  and  is  of  an  unconquerable 
fiercenels.  It  agrees  with  the  panther  in  the  variegation  of  it’s  co¬ 
lours,  but  differs  in  the  difpolition  of  them  ;  for  in  the  panther  the 
colours  are  difpofed  in  round  fpots  or  eyes,  and  in  the  tiger  chev  are 
difpofed  in  long  flreaks. 

TlLBURY-wtftef,  in  medicine,  is  an  acidulous  or  faline  water, 
ifluing  from  a  fpring,  fituated  near  a  farm-houfe  at  Weft-Tilbury , 
near  Tilbury  Fort,  in  Effex.  This  water  is  efleemed  for  removing 
glandular  obftrudtions,  and  hence  is  alfo  recommended  in  feurvies 
and  cutaneous  difeafes  ;  it  is  good  in  bloody  fluxes,  purgings,  &c. 

TILLING,  Tillage,  a  moving  or  ftirring  of  the  ground  with 
a  plough,  fpade,  hoe,  or  other  inflrument. 

TIMBER,  includes  all  kinds  of  felled  and  feafoned  woods  ufed  in 
the  feveral  parts  of  building,  as  carpentry,  joinery,  turnery,  Sec. 

For  the  different  forts  of  timber  fee  the  articles  Oak,  Elm, 
Beech,  Ash,  Fir,  Walnut-tree,  Chesnut-tree,  Service- 
tree,  Poplar,  Alder,  &c. 

In  order  to  the  preferving  our  growing  timber- trees,  it  would  be  a 
very  ufeful  law,  that  all,  who  cut  down  any  number  of  oaks,  fhould 
alfo  leave  a  given  number  in  good  condition  for  after-cutting  ;  and 
that  no  timber  fhould  be  cut  down,  but  at  a  proper  age,  in  regard  to 
the  nature  of  the  foil ;  fince  it  is  certain,  that  trees  grow  to  their 
perfedtion  at  different  periods  of  time,  in  proportion  to  the  depth  of 
foil  they  have  to  grow  in;  and  that,  as  it  is,  on  the  one  hand,  not 
for  theintereft  of  the  date  tofuffer  trees  to  be  cut,  till  at  their  per- 
fediion  for  fizeand  foundnefs,  fo,  after  they  are  arrived  at  that  per¬ 
fection,  it  is  equally  certain,  that  they  gradually  decay. 

Preferving  of  Timber.  When  boards,  Sec.  are  dried,  feafoned, 
and  fixed  in  their  places,  care  is  to  be  taken  to  defend  and  preferve 
them;  to  which  the  fmearingthem  with  linfccd-oil,  tar,  or  the  like 
oleaginous  matter,  contributes  much. 

SeaJ'oning  ^Timber,  a  term  ufed  by  our  hufbandmen  toexprefs 
the  preparing  timber  after  it  is  felled,  tor  cutting  up  for  ufe. 

Meafuring  of  Ti m  her.  The  common  way  ufed  by  artificers  for 
meafuring  round  timber,  is,  they  gall  one  fourth  part  of  the  circum¬ 
ference  the  girt,  which  is  by  them  reckoned  the  fide  of  a  fquare, 
whole  area  is  equal  to  the  area  of  the  lection  of  the  tree  ;  therefore 
they  fquare  the  girt,  and  then  multiply  by  the  length  of  the  tree. 

For  meafuring  hewn  or  fquare  timber,  t he  culUm  is,  to  find  the 
middle  of  the  length  of  the  tree,  and  there  to  meafure  it’s  breadth, 
by  clapping  two  rules  to  the  fides  of  the  tree,  and  meafuring  the 
diflance  betwixt  them  ;  in  like  manner  they  meafure  the  breadth 
the  other  way.  If  the  two  be  found  unequal  they  are  added  toge¬ 
ther,  and  half  their  fuin  is  taken  for  the  true  fide  of  the  fquare. 

4  •  TIME, 


TOBACCO 


1780]  T  I  NCTURES. 


TIME,  tempus,  a  fuccrffion  of  phaenomena  in  the  univerfe  ;  or  a 
mode  of  duration,  marked  by  certain  periods  or  meafures,  chiefly  by 
the  motion  and  revolution  of  the  fun.  _  , 

Time,  in  fencing.  There  are  three  kinds  of  time ;  that  of  the 
fword,  that  of  the  foot,  and  that  of  the  whole  body.  All  the  times 
that  are  perceived  out  of  their  meafure,  are  only  to  be  conndered 
as  appeals,  or  feints,  to  deceive  and  amufe  the  enemy. 

TlMK-keepers,  in  a  general  fenfe,  denote  inftruments  adapted  for 
meafuring  time,  bee  Chronometer,  and  Syftem  of  Naviga¬ 
tion,  p.  1457,  &c.  , 

TIN, fiannum,  %,  a  well-known  whitifh  metal,  fofter  than  filver, 
yet  much  harder  than  lead.  Tin  is  the  lighted  of  all  the. metals:  it 
is  remarkable  for  a  quality  that  no  other  ot  them  has,  which  is,  that 
when  bent  it  makes  a  crackling  noife.  It  is  harder  than  lead,  but 
lefs  fo  than  any  other  of  the  metals:  it  is  malleable  in  a  very  re¬ 
markable  degree,  though  lefsfo  than  lead:  it  may  be  ealily  drawn 
into  a  coarfe  wire,  but  if  this  be  attempted  to  be  orought^to  any  de¬ 
gree  of  finenefs,  it  fnaps  and  breaks  under  the  workman  s  hands. 

The  preparations  of  tin  are,  I.  Powdered  tin,  made  by  pouring 
melted  tin  into  a  wooden  box,  the  infide  of  which  is  chalked  all  over, 
and  brifkly  fhaking  it  till  cold,  when  a  part  of  it  will  be  found  re¬ 
duced  to  powder,  which  is  faid  to  be  good  for  worms,  but  we  have 
no  certain  accounts  of  it’s  good  effefts.  2.  Salt  of  tin,  obtained  by 
pouring  diftilled  vinegar  upon  calcined  tin,  heating  thefolutiori  till  it 
nearly  boils,  and  afterwards  evaporating  it  to  a  pellicle,  and  fetting  it 
in  a  cool  place ;  then  there  will  (hoot  very  pellucid  and  hard  cryftals, 
which  are  recommended  in  hyfteric  cafes,  to  be  given  from  two  to 
four  or  five  grains  at  a  dofe.  3.  Thcantihe£ticof  Poterius.  4.  T  he 
aurum  rr.ufivum,or,  as  it  is  commonly  called,  mofaicum,  mofaicgold. 

Tin  -batch,  in  mining,  a  term  ufed  by  the  people  of  Cornwall,  to 
exprefs  the  opening  into  a  /z«-mine.  T  hey  alfo  call  it  a  tin-fl laft. 

TINCTURE,  tinSlura,  in  pharmacy  and  chemiftry,  a  reparation 
of  the  finer  and  more  volatile  parts  of  a  mixed  body,  made  by  means 
of  a  proper  menflruum  difiolving  and  retaining  the  fame. 

Tincture  of  antimony,  TinSlura  antimonii,  is  thus  made.  Take 
fait  of  tartar  a  pound,  antimony  half  a  pound,  re&ified  fpirit  of  wine 
a  quart  ;  reduce  the  antimony  to  a  powder,  and  mix  it  with  the  fait 
by  fufion  overaftrong  fire.  When  it  is  cold,  powder  it,  and  pour 
on  the  fpirit  of  wine;  digeft  them  together  three  or  four  days  in  a 
fand  heat,  and  then  filter  off-  the  clear  tin&ure  for  ufe.  The  fait 
of  tartar  yields  a  tinSiure  as  well  as  the  antimony. 

TinCtuRA  feetida,  the  (linking  tinSiure,  a  form  of  medicine  in 
the  late  London  Difpenfatory,  prepared  in  this  manner:  take  afla- 
foetida  four  ounces,  rectified  fpirit  of  wine  a  quart,  digeft  them  to¬ 
gether  for  fome  time,  and  then  drain  off  and  filter  the  tinSiure  1 
through  paper. 

Tinctura  facra,  a  tinSiure  of  aloes,  called  alfo  hiera  picra. 
Take  eight  ounces  of  aloes,  and  two  ounces  of  winter’s  bark  pow¬ 
dered,  and  put  into  five  quarts  of  white-wine,  which  is  to  be  (hook 
often,  and  kept  in  fufion  a  week  or  more  without  heat,  and  then 
drained  off  (or  ufe. 

Tinctura  faturnia,  the  lead  tinSiure,  It  is  made  of  fugar  of 
lead  and  green  vitriol,  each  two  ounces ;  of  rectified  fpirit,  a  quart. 
The  faltsare  feparately  to  be  reduced  to  powder,  and  then  put  into 
the  fpirit ;  then  the  whole  is  to  (land  fome  days  without  heat,  to  ex- 
tradl  the  tinSiure ,  and  afterwards  to  be  filtered  fhrough  paper. 

Tinctura  feme.  It  is  thus  made:  take  ftoned  raifins  fixteen 
ounces,  leaves  of  fena  a  pound,  carraway  feeds  an  ounce  and  a  half, 
cardamom  feeds  half  an  ounce,  proof  fpirit  a  gallon  ;  digeft  all  toge¬ 
ther  without  heat,  and,  when  the  tin&ure  is  well  extracted,  prefs  off 
the  fpirit,  and  filter  it  for  ufe. 

Tinctura  Jlyptica,  is  to  be  made  by  mixing  a  drachm  of  calcined 
green  vitriol  with  a  quart  of  French  brandy,  tindlured  by  the  ca(k  ; 
this  is  to  be  (haken  together,  that  the  brandy  may  turn  black,  and 
then  ftrained  off  for  ufe. 

TINNING,  the  covering  or  lining  any  thing  with  melted  tin, 
or  with  tin  reduced  to  a  very  fine  leaf. 

TIPSTAFF,  an  officer  who  attends  the  judges  with  a  kind  of 
ftaff  tipt  with  filver,  and  takes  into  his  charge  all  prifoners  who  are 
committed  or  turned  over  at  a  judge’s  chambers. 

TITHES,  decima,  in  law,  denote  the  tenth  part  of  the  ir.creafe 
that  annually  arifes  from  the  profits  of  lands,  and  the  induftry  of  the 
parifhioners,  which  is  payable  for  the  maintenance  of  the  parfonof 
the  pari(h.  Tithe,  figuratively,  a  fmall  part. 

TITLE,  titulus,  an  appellation  of  dignitv,  or  quality,  given  to 
princes,  and  other  perfons  of  diftindlion. 

1 £™.°USE,  paruSy  in  ornithol°gy>  a  genus  of  birds,  the  beak 
of  whifch  is  of  a  fubulated  form,  and  the  point  of  the  tongue  trun¬ 
cated.  Of  this  genus  there  are  many  elegant  fpecies,  among  which 
the  crefted  and  blue  titmoufe  are  not  the  lead  beautiful. 

TLEUQUECHOL1  OTOTL,  abira  of  the  wood-pecker  kind ; 
the  feathers  of  a  red  crell,  which  it  carries  on  it’s  head,  are  fuppofed 
a  remedy  for  head  achs.  rr 


TMESIS,  in  grammar,  a  figure  whereby  a  compound  word  i 
leparated  into  two  parts,  and  one  or  more  words  placed  betwee 

TA  a  AS’  z  Virgil  fays, qua  me  cunque  vacant  terra,  &c 

1 UAU,  rubeta,  in  zoology,  belongs  to  the  fame  genus  with  th 
common  frog.  The  toad  is  much  larger  than  the  frog,  with  a  thic 
body  a  broad  back,  and  the  belly  fwelled  and  inflated  :  it’s  (kin 

ai'd/ulloItubT''1f’  oUdulky  and  blackiffi  cc 
lour  on  the  back,  and  fpotted  on  the  belly  :  it  is  naturallv  a  lnatf 

fome  and  difagreeable  objeft.  Toads  have  been  generally  confidere 
a  poifonous  animals,  but  without  fufficient  reafon  :  they  beina 

an'?ffiakes°0?ive  *s  buzzards,  owls,  plovers,  duck 

of  curing  th!m!  been  apphed  t0  canc Jrs> witha vie 

To Au-Jhne.  It’s  more  obvious  properties  are,  that  it  is  of 
rowniffi  grey,  and  granulated  texture,  with  feveral  cavities  filh 

b 


with  cryftallized  fpar :  it  does  not  (Irike  fire  with  fteel,  and  melts  to 
a  black  glafs.  See  Bufonital. 

TOBACCO, nicotiana,  in  botany,  a  genus  of  plants,  whofe  flower 
is  monopetalous  and  funnel-(haped  ;  the  tube  is  longer  than  the  cup  ; 
and  the  limb,  which  fpreads  open,  is  divided  into  five  acute-pointed 
(egments  ;  the  (lamina  confifts  of  five  fubulated  filaments,  topped 
with  oblong  antherae ;  the  fruit  is  an  oval  eapfule,  with  a  furrow  on 
both  (ides,  opening  at  the  top  in  two  cells,  which  contain  a  great 
many  rough  kidney-fhaped  feeds. 

There  are  feveral  fpecies  of  tobacco;  the  flowers  of  fome  are  lefs 
acute-pointed  than  others  ;  they  are  all  natives  of  America,  and 
brought  originally  from  thence. 

A  ftrong  decoeflion  o f  tobacco,  with  proper  carminatives  and  ca¬ 
thartics,  given  clyfter-wife,  fometimes  proves  of  good  effeft  in  what 
is  ufually  called  the  (lone-cholic,  and  alfo  in  the  iliac  paffion.  A 
drop  or  two  of  the  chemical  oil  of  tobacco,  being  put  on  the  tongue 
of  a  cat,  produces  violent  convullions,  and  death  itfelf  in  the  (pace 
of  a  minute  ;  yet  the  fame  oil  ufed  in  lint,  and  applied  to  the  teeth 
has  been  of  fervice  in  the  tooth-ach  ;  though  it  mud  be  to  thofe  that 
have  been  ufed  to  the  taking  of  tobacco;  otherwife  great  ficknefs 
Teachings,  vomitings,  & c.  happen  ;  and  even  in  no  cafe  is  the  inter¬ 
nal  ufe  of  it  warranted  by  ordinary  pra£lice. 

A  ftrong  decodlion  of  the  ftalks,  with  (harp-pointed  dock  and 
alum,  is  faid  to  be  of  good  fervice,  ufed  externally,  in  cutaneous  dif- 
rempers,  especially  the  itch  ;  fome  boilthem  for  that  purpofe  in  urine. 
1  he  fame  is  (aid  to  be  infallible  in  curing  the  mange  in  dogs. 

Tobacco  -pipe  fijh,  petimbuara,  and  acus  Arijiotelis ,  is  taught  in 
the  American  feas. 

TOD,  of  wool ,  a  quantity  containing  twefity-eight  pounds  or 
two  (lone.  Alfo  a  bufli  or  thick  (hade.  ! 

TOES,  called  by  anatomifts  digiti pedis,  are  the  extreme  divifions 
of  the  feet,  anfwering  to  the  fingers  or  the  hands. 

TOILET ,  a  fine  cloth  of  linen,  filk,  or  tapeftry,  fpread.over  the 
table  in  a  bed-chamber  or  drefling-room,  to  undrefs  and  drefs  upon. 
1  hedreffing-boxes,  wherein  are  kept  thepaints,  pomatums,  eflences* 
patches,  &c.  the  pin-cufhion,  powder-box,  bru(hes,&c.  are  efteemed 
part  of  the  equipage  of  a  lady’s  toilet. 

TOILS,  fnares  or  nets  ufed  by  hunters  for  catching  wild  beads, 
as  deer,  &c.  Alfo  fi(hing-nets,  bird-lime,  &c.  ° 

I  OPERATION,  in  matters  of  religion,  is  either  civil  or  eccle- 
fiaftical.  Civil  toleration,  is  an  impunity  and  fafety  granted  by  the 
(late  to  every  feci  that  does  not  maintain  do£lrines  inconliftent  with 
the  public  peace ;  and  ecclefiaftical  toleration,  is  the  allowance  which, 
the  church  grants  to  it’s  members  to  differ  in  certain  opinions,  not 
reputed  fundamentals. 

TOME,1  in  matters  of  literature,  denotes  a  bound  book,  or 
writing  that  juft  makes  a  volume. 

TONGUE,  in  anatomy.  See  the  Syftem. 

TONSILS,  in  anatomy,  two  remarkable  glands  fituated  one  on 
eachfideofthe  mouth,  near  the  uvula,  andcommonlycalled  almonds 
of  the  ears,  from  their  refembling  almonds  in  figure.  Their  ufe  is 
to  fecrete a  mucous  humour  forlubricatingrhe  paifages:  this  thevdif-, 
charge  by  feveral  irregular  but  confpicuous  foraminse  into  the  mouth? 

TONTINE,  denotes  annuities  on  furvivorlhip.  The  name  is 
derived  from  an  Italian,  called  Tonti,  who  is  faid  to  have  firft  formed 
the  fcheme  of  thefe  life  annuities. 

TOOTH,  dens,  in  anatomy..  See  the  article  Teeth. 

Tooth -ach.  When  tooth-achs  are  fo  intensely  violent,  as  to  refill 
the  force  and  elude  the  efficacy  of  all  other  medicines,  Hoffman  tells 
us,  that  he  hasobferved  a  very  fingularand  unexpetfed  relief  afforded 
by  the  following  pills  invented  by  himfelf. 

Take  of  the  pilulce.aloephanginai  one  dram,  of  the  pilulse  de  fty- 
race  half  a  dram,  and  of  the  extrafl  of  faffron  fix  grains  ;  mix  up 
into  a  mafs,  of  which  form  fixty  pills  ;  fix  or  eight  of  which  are  to 
be  exhibited  for  a  dole. 

Tooth -drawing.  _  Drawing  the  teeth  is  not  only  a  painful  ope¬ 
ration,  but  often  brings  on  bad  accidents,  and  fometimes  even 
hazards  the  patient’s  life.  How  wrong  foever  in  many  cafes,  yet  it 
is  certainly  right  and  neceflary  in  others.  1.  In  children  for  the  re¬ 
moving  of  their  lafteal  or  deciduous  teeth ,  for  when  thefe  are  left  too 
long  in  their  fockcts,  they  difplace  the  new  ones  and  turn  them 
awry.  2.  In  infants  it  is  alfo  neceflary  to  draw  fuch  teeth  as  grow 
out  of  the  palate,  or  out  of  improper  parts  of  the  mouth,  and  are 
placed  fo  as  to  impede  their  fpeaking  or  fucking.  3.  In  the  tooth-ach 
proceeding  from  a  tooth’s  being  carious,  and  giving  way  to  no  medi¬ 
cines, drawing  is  the  laft  refort,  and  is  abfolutely  neceflary.  4.  Thofe 
teeth  ought  to  be  drawn,  which,  by  their  irregular  figure  and  pofition, 
lacerate  the  gums  and  lips,  and  cannot  be  brought  into  (hape  by  the 
file.  And,  laftly,  it  is  fometimes  neceflary  to  draw  a  tooth  for  the 
curing  of  a  fiftula,  or  ulceration  of  the  gums  near  the  roots  of  the  teeth. 

The  inftruments  for  extradling  teeth  are  the  pelican,  forfex, 
crow’s  bill,  See.  The  key  inftrument  for  drawing  teeth  in  general^ 
is  exhibited  in  Plate  130,  fig.  47.  The  paces,  ufed  for  extraQing 
teeth  that  (lightly  adhere  to  the  gums,  &c.  after  being  loofened  from 
the  focket  of  the  jaw,  are  reprefented  in  Plate  128 ,fig.  13. 

TOP  of  a  Jhip,  a  round  frame  of  boards  lying  upon  the  crofs-trees 
near  the  head  of  the  mail ;  here  they  furl  and  loofe  the  top-fail,  &c. 

Top  Masts  of  a  Jhip,  are  four,  which  are  made  fad  and  fettled 
unto  the  heads  of  the  main-mall,  fore-maft,  mizzen-maft,  and  bow¬ 
sprit  refpedlively.  Top-gallant~mafls  of  a  Jhip,  are  two,  viz.  main-top- 
gallant-maft,  and  fore-top-gallant-mafl,  which  are  fmall  round 
pieces  o(  timber,  fet  on  their  refpe£tive  top-mafts;  on  the  top  of 
which  mads  are  fet  the  flag-ftaffs,  on  which  the  colours,  as  flags, 
pendants,  &c.  hang. 

TOPAZ,  in  natural  hiflory,  a  gem  called  by  the  ancients  chry-  , 
folite,  as  being  of  a  gold  colour.  I  he  topaz,  when  perfedl  and  free 
from  blemilhes,  is  a  very  beautiful  and  valuable  gem. 

TOPIC, 
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TOPIC,' in  rhetoric,  denotes  a  probable  argument,  drawn  from 
the  feveral  circumffances  ot  a  faft,  &c. 

TOPICS,  or  Topical  Medicines,  are  the  fame  with  external 
ones,  or  thole  applied  outwardly  to  lome  difeaftd  and  painful  part  : 
fuch  are  plaflep,  cataplafms,  unguents,  &c. 

TOPOGRAPHY,  a  defeription  or  draught  of  fome  particular 
place,  or  final  1  tract  of  land,  as  that  of  a  city  or  town,  manor  or 
tenement,  held,  garden,  houfe,  callle,  or  the  like;  fuch -as  iurveyors 
fet  out  in  their  plots,  or  make  draughts  of,  lor  the  information  and 
latisfaftion  of  the  proprietors. 

TORCH -fhijite,  a  diffinft  genus  of  plants,  of  which  there  are 
twelve  different  fpccics*  all  of  them  natives  ot  the  warmer  parts  of 
America  ;  where  they  arc  cultivated  for  their  fruit,  but  in  the  Eng- 
lilh  gardens  they  are  preferved  for  the  beauty  of  their  flowers. 

TORE,  torus,  in  architecture,  a  large  round  moulding,  ufed  in 
the  bafes  of  columns.  The  bafes  of  Tufcan  and  Doric  columns 
have  but  one  tore ,  which  is.  between  the  plinth  and  the  liftel.  In  the 
Attic  bafe  there  are  two;  the  uj>per,  which  is  the  fmaller  ;  and  an 
under  or  bigger.  See  Plate  15 7,  fig.  3. 

TORIES,  or  Tojrys,  in  the  hiltory  of  England,  a  faftion  or 
party  oppofed  to  the  vvliigs.  The  tone. r  are  great  (ticklers  tor  the 
prerogative  of  the  crown,  as  the  whigs  are  for  the  liberties  and  pri¬ 
vileges  of  the  people:  though,  in  truth,  the  principles  of  the  mode¬ 
rate  people  of  both  parties  do  not  greatly  differ. 

TORMENTILffin  botany,  a  genus  of  plants,  with  a  rofaceous 
flow’tr,  confiding  of  four  obverfeiy  cordated,  plane,  and  patent 
petals.  The  root  has  an  auflere  flyptic  tafle,  accompanied  with  an 
aromatic  flavour:  it  is  one  of  the  mod  agreeable  and  efficacious  ve¬ 
getable  adringents  :  there  are  alfo  a  tin£hire  and  a  didilied  water  of 
it,  the  former  of  which  poffeffes  all  the  virtues, of  the  Ample. 

TORNADO,  a  hidden  and  violent  gull:  of  wind  from  all  points 
of  the  compafs,  frequent  on  the  coad  of  Gtiiney. 

TORPEDO.  Refer  to  Sydem  of  Electricity,  p.  794. 

TORTURE,  a  grievous  pain  inflifted  by  the  rack  on  a  criminal, 
or  pet  Ion  accufed,  to  make  him  conftfs  the  truth. 

TOUCAN,  in  ornithology,  a  bird  of  a  midtile  fize  between  our 
common  magpie  and  the  thrulfi,  but  having  a  beak  thicker  and 
longer  than  it’s  whoLe'body  :  this  beak  is  hooked  at  the  end,  and  is 
of  a  very  thin  (ubllance,  not  exceeding  the  thieknefs  of  a  membrane, 
and  very  light  and  hollow,  yet  bony  in  fubdance,  and  very  bright  and 
fliining.  The  head  is  large  in  proportion  to  it’s  body,  and  is  black 
on  tbe  crown ;  the  red  of  it,  and  the  neck  and  back,  are  (lightly  va¬ 
riegated  with  white  ;  it’s  bread  is  of  a  bright  orange  colour,  it’s 
belly  and  thighs  of  a  very  fine  and  bright  red,  and  the  tail  is  black 
but  red  at  the  end.  See  Plate  25,  fig-  57.  » 

TOUCH-Needle,  among  adayers,  refiners,  &c.  little  bars  of 
gold,  filver,  and  copper,  combined  together  in  all  the  different  pro¬ 
portions  and  degrees  o(  mixture;  the  life  of  which  is  to  difeover  the 
degree  of  purity  of  any  piece  of  gold  or  filver,  by  comparing  the 
mark  it  leaves  on  the  touch-done,  with  thofe  of  the  bars. 

TORTOISE,  tejludo,  in  zoology,  a  genus  of  amphibious  ani¬ 
mals,  with  four  legs  and  a  tail,  and  the  body  covered  with  a  firm  (hell. 

The  lhells  of  tltefe  animals  are  much  ufed  in  ornamental  works, 
tinder  the  name  of  tortoife-Jhells.  The  bed  t  or  toife  Jbeil  is  thick,  clear, 
tranfparent,  of  the  colour  of  antimony,  fprinkled  with  brown  and 
white:  when  ufed  in  marquetry,  See.  the  workmen  give  it  what 
colour  they  plcale,  by  means  of  coloured  leaves  which  they  put  under¬ 
neath  it. 

The  turtle,  whofe  flefli  is  fo  finely  flavoured,  and  fo  much  efleemed 
at  table,  is  caught  in  great  abundance  in  the  American  feas  ;  and 
grows  to  a  vad  fize,  fume  having  been  found  to  weigh  480  pounds. 

TOUR,  a  French  term,  frequently  ufed  for  a  journey,  or  progrefs 
through  one  or  more  countries.  Thus  we  fay  the  tour  of  Paris,  of 
Rome,  &c.  A  turn  or  revolution. 

TOWER,  turris,  a  tall  building,  confiding  of  feveral  dories, 
ufually  of  a  round  form,  though  fometimes  fquare  or  polygonal. 

TOWN,  a  place  inhabited  by  a  great  number  of  people,  being  of 
a  middle  fize  between  a  city  and  village. 

TRACES  of  the  brain,  among  the  Cartefians,  denotes  the  im- 
preflions  which  fenfible  objects  make  on  tbe  fine  fibres  of  the  brain, 
by  means  of  the  organs  of  fenfe  ;  on  which  imprelfions  memory, 
imagination,  &c.  are  fuppofed,  in  a  great  meafure,  to  depend.  See 
the  article  Memory,  &c. 

TRACHEA,  in  anatomy,  a  large  arterial  veffel  called  alfo  aspe- 
RA  arteria,  and  popularly  the  wiNp-PlPE,  being  the  canal  or  tube 
which  carries  the  air  into  the  lungs,  for  the  ufe  of  refpiration  and 
fpeech.  See  Plate  147,  fig.  8,  a,  b,  c. 

TRACING,  in  hufbandry,  a  term  ufed  by  our  planters  in  the 
method  of  preferving  the  maize  or  Indian  corn.  This,  being  a  large 
grain,  is  apt  to  fpoil,  if  not  carefully  preferved. 

TRADE,  traffic,  commerce ,  the  aft,  or  art,  of  dealing,  buying, 
felling,  exchanging,  See.  of  commodities,  bills,  money,  Sec. 

Trade -winds,  denote  certain  regular  winds  at  fea,  blowing  either 
conltantly  the  fame  way,  or  alternately  this  way  and  that  ;  thus  called 
from  their  great  ufe  in  navigation,  and  the  Indian  commerce. 

TRADITION,  among  ecclefiadical  writers,  denotes  certain  re¬ 
gulations  regarding  the  rites,  ceremonies,  &c.  of  religion,  which  we 
fuppofe  to  have  been  handed  down  from  the  days  of  the  apoftles,  to 
the  prefent  time. 

TRAGACANTH,  tragacuntloa,  in  botany,  a  genus  of  plants; 
the  empalement  of  the  flower  is  indented  in  five  parts,  the  lower 
fegments  being  the  (hortelf.  The  flower  is  of  the  butterfly  kind  ; 
the  (landard  is  long,  ereft,  indented  at  the  point;  the  borders  are  re¬ 
flexed.  The  wings  are  fliortei  than  the  Itandard.  The  keel  is  of 
the  fame  leng’h  with  the  wings,  and  is  indented  ;  it  has  ten  (lamina, 
nine  are  jointed,  and  one  is  feparated,  terminated  by  roundiih  fum- 
mits,  and  a  (harp  taper  germen,*  iupporting  an  oval-fhaped  ltyle, 
crowned  by  an  obtufe  ffigma.  The  germeu  afterwards  becomes  a 
Vol.  ill.  No.  149. 
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fliort  fuelling  pod,  having  two  longitudinal  rolls,  inclofing  kidney- 
(haped  feeds.  "I  here  are  lour  fpecies. 

Tragucanth  has  the  fame  virtues  with  gum -Arabic,  but  in  a  greater 
degree.  It  greatly  infpifl.nes  and  obtunds  the  acrimony  of  the  hu¬ 
mours,  and  is  therefore  found  of  vaft  fervice  in  inveterate  coughs, 
and  other  diforders  of  the  bread,  arifing  from  an  acrid  phlegm,  and 
in  flranguries,  heat  of  urine,  and  all  other  complaints  of  that  kind. 

I  RAGEDY,  a  dramatic  poem,  representing  fome  fignal  aftion 
performed  by  ilhiftr ions  perfons,  and  which  has  frequently  a  fatal 
iiliie,  or  end.  Figuratively,  a  mournful  event. 

I  RAGI  COMEDY,  a  dramatic  piece  partaking  of  the  nature 
both  of  tragedy  and  comedy,  the  event  of  which  is  not  Woody  or  un- 
happy,  and  wherein  is  admitted  a  mixture  of  lefs  fcriotis  charafters. 

TRAMEL,  an  inllrument,  or  device,  fometimes  of  leather,  more 
ufually  of  rope,  fitted  to  a  horfe’s  legs,  to  regulate  his  motions,  and 
form  him  to  an  amble.  It  is  alfo  taken  in  many  places  for  an  iron 
moveable  inflrnment  in  chimnies  to  hang  pots  over  the  fire. 

I  RAMEL-Nf.t,  is  a  long  net  wherewith  to  take  fowl  by  night  in 
chain  pain  countries,  much  like  the  net  ufed  fur  the  low  bell,  both  in 
fhape,  bigriefs,  and  tnefhes. 

I  RANSACT  ION,  iranfadlio,  in  the  civil  law,  an  accommodation 
of  fome  buftnefs,  or  dilpute  between  two  parlies,  by  a  mutual  and 
voluntary  agreement  between  them. 

Philofophicnl  T  ransactions,  a  kind  of  journal  of  the  principal 
things  that  come  before  tbe  Royal  Society  of  ^London. 

1  RANSCENDEN TAL  quantities,  among  geometricians,  are  in¬ 
determinate  ones,  or  fuch  as  cannot  be  fixed  or  exprefled  by  any  con- 
(fant  equation. 

TRANSFORMATION  of  infedls.  It  is  well  known  that  flies 
are  not  produced  in  that  form,  from  the  eggs  of  their  parent  fly,  but 
undergo  a  change  like  that  ot  the  butterfly,  and  the  like  winged  in- 
fefts  ;  the  egg  hatching  into  a  worm  ;  and  this,  after  eating,  and  per¬ 
forming  all  the  operations  of  animal  life  for  a  certain  time,  enters 
into  a  (fate  of  reft,  and  thence  is  changed  into  a  fly. 

ft  RANSGRESSION,  tranfgrrjfio,  an  offence  againfl:  fome  law,  or 
a  breach  or  violation  thereof. 

TRANSIT,  tranfuus,  in  aflronomy,  fignifies  the  paffage  of  any 
planet  juft  by,  or  over  a  fixed  flar,  or  the  fun,  and  of  the  moon  in 
particular,  covering  or  moving  over  any  planet. 

TRANSITION,  in  n/iific,  is  when  a  greater  note  is  broken  into 
a  lefs,  to  foften  t lie  roughnefs  of  a  leap  bv  a  gradual  palfage  to  the 
next  note  following  ;  whence  it  is  commonly  called  the  breaking  ot 
a  note. 


as 


I  RANSI  riVE,  in  grammar,  an  epithet  applied  to  fuch  verbs 
iignity  an  aftion  which  pafles  irom  the  fubjeft  that  does  it,  to  or 
upon  another  fubjeft  which  receives  it. 

TRANSMIGRATION,  the  removal  or  tranflation  of  a  whole 
people  into  another  country,  by  the  power  of  a  conqueror.  The 
term  is  particularly  ufed  for  the  paffage  of  a  foul  out  of  one  body  into 
another,  being  the  fame  with  what  wc  otherwife  call  metempfyehofis. 

TRANSMISSION,  in  optics,  &c.  the  aft  of  a  tranfparent 
body  palling  the  rays  of  light  through  it’s  fubdance,  or  fuffering 
them  to  pafs  ;  in  which  fenfe  the  word  Hands  oppofed,  to  refleftion. 
Tranfmijjion  is  alfo  frequently  ufed  in  the  fame  lenfe  with  refleftion, 
by  which  mod  bodies,  in  tranfinitting  ther.iys,  do  alfo  refraft  them. 
I  he  rays  of  light,  Sir  lfaac  Newton  obferves,  are  fubjeft  to  fits  of 
eafy  tranfmijjion  and  refleftion.  Refer  to  the  Sydem  of  Optics. 

TRANSMUTATION,  the  aft  of  transforming,  or  changing 
one  nature  into  another. 

Transmutation,  in  alchemy,  denotes  the  art  of  changing  or 
exalting  imperfeft  metals  into  gold  or  filver.  This  is  alfo. called 
the  grand  operation,  and,  they  fay,  is  to  be  effefted  with  the  philo- 
fopher’s  done. 

T  ransmutation  of  colours.  The  following  table  exhibits  the 
colours  arifing  from  different  mixtures  : 


blue. 


}T  infture  of  red  rofes 
Tinfture  of  crocus 
Tinfture  of  violets 
Spirit  of  fulphur. 

Tinfture  of  red  rofes 
Spirit  of  hartfhorn 
Tinfture  of  violets 
Solution  of  copper 
't  infture  of  violets 
Solution  of  Hungarian  vitriol 
Tinfture  of  cyan.us 
Spirit  of  fal  ammoniac 


carmine. 


|  produces  green. 

I 

} 

}v 


iolet. 


|  purple. 


green. 


10. 


Violet 

Tranf¬ 

parent 


Solution  of  Hungarian  vitriol  \ 
Lixivium  J 

Solution  of  Hungarian  vitriol  7 
Tinfture  of  red  rofes  j 

Tinfture  of  cyanus 
Solution  of  copper  / 
Tinfture  of  dipfacum,  or 
other  flowers  that  give 
lour  in  water 
Alum  diffofved  in  water 


yellow. 

black. 


red. 


ins,  or 
a  violet 


blue. 


Transmutation,  in  geometry,  denotes  the  reduction  or  change 
of  one  figure  or  body  into  another  of  the  fame  area  or  folidity,  but 
of  a  different  form  ;  as  a  triangle  into  a  lquare,  a  pyramid  into  a 
parallelepiped,  &c.  .  ' .  .  „ 

T  RANSOM,  among  builders,  denotes  the  piece  that  is  framed 
acrofs  a  double  light  window.  Tranfom,  among  mathematicians,  (ig- 
nifies  the  vane  ol  a  crofs-ftaff,  or  a  wooden  number  fixed  acrofs,  with 
a  fqtiare  whereon  it  Aides,  Sec.  Tranfom,  in  a  flnp,  a  piece  of  lim¬ 
ber,  which  Ties  athwart  the  (tern,  between  the  two  faihion-pieces, 
direftly  under  the  gun-room  port. 
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TRANSPARENCY,  in  phyfics,  a  quality  in  certain  bodies, 
whereby  they  give  pafTagc  to  the  rays  of  light.  .  „ 

TRANSPLANTATION,  in  agriculture  and  gardening,  the  act 
of  removing  trees  or  plants  from  the  places  where  they  were  lowed, 
or  raffed, and  planting  them  in  others.  See  Treatife  on  Gardening. 

Transplantation,  in  natural  magic,  is  ufed  for  a  method  ot 
curing  difeafes  by  transferring  them  from  one  fubjecft  to  another, 
which  was  much  in  vogue  among  certain  chemical  or  rather  fym- 
pathetical  phyficians  fome  years  ago.  A  fubjed  too  whimfical  to 

deferve  further  notice.  . 

TRANSPOR  TATION,  the  ad  of  pumfliment,  or  more  pro¬ 
perly  an  alleviation  or  commutation  of  puhiftiment,  for  criminals 
convided  of  felony,  who  for  the  firft  offence,  unlefs  it  bean  extraor^ 
dinary  one,  are  generally  tranfported  to  fome  place  beyond  fea,  fuch 
as  South  Wales,  kc.  there  to  bear  hard  labour  for  a  term  of  years  ; 
within  which/if  they  return,  they  are  executed  without  farther  trial. 

TRANSPOSITION,  in  algebra,  the  bringing  any  term  of  an 
equation  over  to  the  other  fide. 

Transposition*  in  mufic*  is  a  changing  of  the  notes  of  a  piece 
of  mufic.  or  the  drifting  a  fong  from  it’s  former  fituation,  to  fet  it 
either  higher  or  lower,  or  in  another  odave. 

TRAN  SUBSTANTIATION,  in  it’s  general  and  literal  fenfe, 
implies  any  change  of  one  fubflance  into  another.  Thus,  the  change 
of  Mofes’s  rod  into  a  ferperrt ;  of  the  waters  of  the  Nile  into  blood ; 
of  Lot’s  wife  info  a  pillar  of  fait,  were  preternatural  tranfubjlanti- 
ations:  and  the  change  of  the  food  we  eat,  into  the  fubftance  of  our 
bodies,  is  a  natural  tranfubflantiation. 

'fRANSuBSTANTiATioN.in  theology,  is  the  converfion  or  change 
of  the  fubftance  of  the  bread  and  wine  in  the  eUcharift,  into  the  body 
and  blood  of  Jefus  Chrift,  which  the  Romilh  church  maintains  is 
wrought  by  the  confecration  of  the  prieft. 

This  is  one  of  thofe  principal  articles,  on  which  the  Proteftants 
differ  from  the  Papifts.  The  Proteftants  believe,  that  Chrift  is  re¬ 
ceived  fpiritually  and  by  faith  in  the  facrament ;  while  the  Papifts 
affert,  that  the  elements  of  bread  and  wine  are  adually  and  fubltan- 
tially  changed  into  the  very* body  and  blood  of  Chrift,  immediately 
upon  faying  the  words  of  confecration,  fo  as  to  leave  neither  bread 
nor  wine  remaining. 

TRAPEZIUM,  in  geometry*  a  plane  figure  contained  under 
four  unequal  right  lines. 

TRAVERSE,  or  Transverse,  denotes  fomething  that  goes 
athwart  another  ;  that  is,  croffes  and  cuts  it  obliquely. 

Traverse,  in  navigation,  is  when  a  (hip,  upon  the  fhifting  of 
winds,  fails  upon  feveral  courfes,  in  any  given  fpace  of  time.  To 
refolve  a  fraver/e,  is  fo  to  order  and  compound  the  feveral  courfes  1 
and  diftances  obtained  by  the  log  and  compafs,  that  the  mariner 
may  know,  at  all  times,  the  place  the  (hip  is  in,  and  be  able  to  de¬ 
termine  how  far,  and  upon  what  courfe  he  muft  fail  to  gain  his  in¬ 
tended  port.  Refer  to  theSyftem  of  Navigation,  p.  1472. 

TRAVESTY,  orTRAVESTi,  a  French  term,  derived  Irom  the 
verb  traveftir,  to  difguife  one’s  felf,  or  to  appear  in  mafquerade: 
and  hence,  travefty  is  applied  to  the  disfiguring  of  an  author,  or  the 
tranflating  him  into  a  ftvle  and  manner  different  from  his  own,  by 
which  means  if  becomes  difficult  to  know  him. 

TREASON,  in  general,  fignifies  betraying  ;  but  is  more  particu¬ 
larly  ufed  for  the  a<3  or  crime  of  infidelity  to  one’s  lawful  fovereign. 

All  trials  for  Kigh-treafon  are  to  be  according  to  the  courfe  of  the 
common  law  ;  and  perfons  indided  for  this  crime,  are  to  have  a 
copy  of  the  indi&ment  five  days  before  their  trial,  that  they  may 
have  fufficient  time  to  advife  with  the  counfel ;  they  (hall  likewise 
be  permitted  to  make  a  full  defence  by  their  counfel  learned  in  the 
law,  and  by  lawful  witneffes,  kc.  And  in  this  cafe  there  muft  be 
two  evidences  to  the  fame  overt-a£l,  or  to  two  adts  of  the  fame 
treafon,  produced  face  to  face  againft  them.  It  is  alfo  faid,  that 
where  a  perfon  is  convi&ed  of  treafon,  theomiffion  of  any  neceffary 
part  of  the  judgment  will  be  held  to  error,  on  which  he  may  re¬ 
verie  the  attainder ;  as  the  judgment  is  feverer  and  more  formi¬ 
dable,  in  cafe  of  high-Zw-j/iw,  than  for  any  other  crime  whatever  • 
fince  the  offender  is  to  be  hanged,  drawn,  and  quartered,  and  alfo’ 
forfeit  his  lands  and  goods  to  the  king. 

Petty,  or  petit-treafon,  is  where  a  fervant  kills  his  mafter,  a  wife 
her  hulband,  or  a  fecular  or  religious  perfon  kills  his  prelate  or  fupe- 
rior,  to  whom  he  owes  faith  and  obedience  ;  and  aiders  and  abettors 
as  well  as  procurers,  are  within  the  ad.  However,  fo  ftridly  is  the 
ftatute  conftrued,  that  no  cafe  not  exprefsly  mentioned  therein  is  pu- 
ni  (liable  by  it :  hence  if  a  fon  kill  his  father,  he  ffiall  not  be  tried 
lor  petty  treafon,  except  he  ferved  his  father  for  wages,  in  which  cafe 
he  is  to  be  indidled  under  the  name  of  a  fervant 

Petty  treafon  implies  the  higheft  degree  of  murder,  and  occafions 
the  forfeiture  of  lands  by  efeheat  to  the  lord  of  the  fee:  and  the 
further  punifhment  of  the  criminal  is,  to  be  hanged,  drawn,  and 
quartered  for  it ;  and  a  woman  burnt. 

TREASURE-/m*,  in  law,  is  where  any  treafure  is  found  buried 
m  the  earth,  but  not  lying  on  the  ground,  and  no  man  knows  to 
whom  it  belongs :  this,  in  England,  belongs  to  the  king,  and  to  con¬ 
ceal  it  is  punilhable  by  fine  and  imprifonment  “ 

TREASURER,  an  officer  to  whom  the  treafure  of  a  prince  or 

ZiTTZ  18  ComrJlitt1cd  t0  be  kePL  ^d  duly  difpofed  of  in  pay¬ 
ment  of  officers,  and  other  expences.  r  *  * 

TREASURY,  the  place  wherein  the  revenues  of  a  prince  are 
received,  preferved,  and  dilhurfed.  In  England  the  treasury  is  part 
the  exchequer,  by  fome  called  the  lower  exchequer.  J  ^  P 

niiniftrat^fl!-REAS-UaY--  In  lieu  of  one  fingE  director  and  ad- 
n  niftrator  of  his  majefty  s  revenues  under  the  title  of  lord  hirh  trra- 

fZ ’,S,“  T™^!78,,t  rpt; <o  pu' that  «  ’£££ 

lion,  that  is,  to  appoint  feveral  perfons  to  difeharge  it  with  eoual 

TRKATKE  M" ‘ 

1 KLA1 1SL,  truclatus,  a  fet  dilcourfe  in  writing  on  any  fubjtft. 


A  treatife  is  fuppofed  more  exprefs,  formal,  and  methodical  than  an 
effav,  but  lefs  fo  than  a  fyftem. 

TREBLE,  in  mufic,  the  higheft  or  acuteft  of  the  four  parts  in 
fymphony,  or  that  which  is  heard  the  cleared  and  fhrilleft  in  a  con¬ 
cert.  The  treble  is  divided  into  firft  or  higheft  treble,  and  fecond  or 
bafs  treble.  The  half  treble  is  the  fame  with  the  counter-tenor. 

TREE,  arbor ,  the  firft  and  largeft  of  the  vegetable  kind,  con¬ 
fiding  of  a  fingle  trunk,  out  of  which  fpring  forth  branches  and 
leaves.  For  the  planting,  pruning,  felling,  &c.  of  trees,  fee  Trea¬ 
tife  on  Gardening. 

TREFOIL,  trfolium,  in  botany,  a  genus  of  plants,  the  flower  of 
which  has  a  tubulous  permanent  empalement  of  one  leaf :  it  is  of 
the  butterfly  kind,  drying  in  the  empalement.  The  ftandard  is  re- 
flexed,  the  wings  are  (hotter  than  the  ftandard,  and  the  keel  is  Ihorter 
than  the  wings;  it  has  ten  (lamina,  nine  are  joined,  and  one  is  fepa- 
rate,  terminated  by  fingle  fummits;  and  an  almoft  ovalgermen  fup- 
porting  an  awl-fhaped  ftvle,  crowned  by  a  fingle  ftigma.  The  ger- 
men  afterward  becomes  a  (hort  pod  with  one  valve,  containing  a 
few  roundifti  feeds. 

Trefoil,  or  clover,  is  a  plant  greatly  efteemed  by  the  Englifti  far¬ 
mers,  for  the  improvement  it  makes  upon  land,  the  goodnefs  of  it’a 
hay,  and  the  value  of  it’s  feed. 

TREMELLA,  in  botany,  a  genus  of  the  cryptogamia  alga  clafs : 
the  characters  of  which  are  thefe  ;  they  are  a  kind  of  plants  feem- 
ingly  of  a  fort  of  a  middle  nature  between  the  alga  and  confervar 
which  produce  flowers  fcarce  perceptible,  in  a  jelly-like  fubftance, 
but  are  throughout  of  one  uniform  and  tender  texture,  pellucid  and 
membranaceous,  and  jelly-like  or  leafy.  See  Ulva. 

TRENCHES,  in  fortification,  are  ditches  cut  by  the  befiegers, 
that  they  may  approach  more  fecurely  to  the  place  attacked  :  whence 
they  are  alfo  called  lines  of  approach.  See  Plate  92 ,fig.  21, .n*  2. 
The  tail  of  the  trench  is  the  place  where  it  was  begun,  and  it’s  head 
is  the  place  where  it  ends. 

TRENT,  council  of,  in  ecclefiaftical  hiftory,  denotes  the  council 
affembled  byPaulIII.in  1545, and  continued  bj^feffions  till  1563, 
underjuliuslll.and  Piuslv,  in  order  tocorreCI,  illuftrate,  and  fix 
with  perfpicuity,  the  doCtrine  of  the  church,  toreftorethe  vigour  of 
it’s  dilcipline,and  to  reform  the  iives  of  it’s  minifters.  But  it  has  been  a 
matter  of  complaint  by  many,  both  in  and  out  of  the  communion  of 
thechurch  of  Rome,  that  this  aflembly,  inftead  of  reforming  ancient 
abufes,  rather  gave  rife  to  new  enormities.  The  decrees  of  the  council 
of  Trent,  together  with  the  creed  of  pope  Pius  IV.  contain  a  fummary 
of  the  principal  heads  of  the  Roman  catholic  religion.  See  Popery. 

TREPANNING,  in  furgery,  a  perforation,  or  opening,  made  ii> 
the  bones  of  the  cranium.  See  Treatife  on  Surgery. 

TRESSURE,  in  heraldry,  a  diminutive  of  an  orle,  ufually  held 
to  be  half  the  breadth  thereof.  It  is  ufually  borne  flory  and  counrer- 
flory,  and  fometimes  double,  as  m  Plate  5 ,fig.  86  ;  fometimes  triple. 

TRIAL,  in  law,  the  examination  of  a  caufe,  civil  or  criminal, 
according  to  the  laws  of  the  land,  before  a  proper  judge  :  or,  it  is 
the  manner  and  order  obferved  in  hearing  and  determining  caufes. 

TRIANDRIA,  in  botany,  the  name  of  the  third  clafs  in  the 
Linnaean  fyftem, confiding  or  thofe  plants  which  bear  hermaphrodite 
flowers,  each  containing  three  (lamina,  or  male  parts.  See  Fruc¬ 
tification,  and  Plate  36  ;  and  Plate  38,  Clafs  3.  To  this  clafs 
belong  three  orders,  viz.  the  monogynia,  digynia,  and  trigynia,  which 
include  the  reed,  barley,  wheat,  &c.  with  moft  of  the  grafs  tribe. 

TRIANGLE,  in  geometry.  Refer  toSyftem,  p.  1049. 

Triangle,  triangulum,  in  aftronomy,  a  name  which  is  common, 
to  two  conftellations  ;  the  one  in  the  northern  hemifphere,  called 
(imply  triangulum ,  or  triangulum  ccelefte  ;  the  other  in  the  fouthern 
hemifphere,  called  triangulum  auftrale. 

The  ftars  in  the  northern  triangle  in  Ptolemy’s  Catalogue  are  4  ; 
in  Tycho’s,  as  many  ;  in  Hevelius’s,  12  ;  in  the  Britannic,  16. 

TRIANGULARIS  pifeis,  in  ichthyology,  a  fea-fi(h  of  a  very 
remarkable  figure,  called  in  Engliffi  the  coney-fifh,  of  which  there 
are  two  fpecies,  the  one  having  two  horns,  the  other  wanting  that 
character. 

TRIANGULAR  compafjes,  are  fuch  as  have  three  legs,  or  feet, 
whereby  to  take  offany  triangle  at  one;  much  ufed  in  the  conftruc- 
tion  of  maps,  globes,  kc. 

1  R1BRACHYS,  in  ancient  poetry,  a  foot  confiding  of  three 
fyllables,  and  thofe  all  (hort,  as  melius. 

I  RIBUNK,  tribunus  plebis ,  among  the  ancient  Romans,  a  ma- 
giftrate  chofen  out  of  the  commons,  to  proteCt  them  againft  the 
oppreflions  of  the  great,  and  to  defend  the  liberty  of  the  people 
againft  the  attempts  of  the  fenate  and  confuls. 

TR1BUT  AR 1 ,  tributarius ,  one  who  pays  tribute  to  another,  in 
order  to  live  in  peace  with  him,  or  (hare  in  his  protection. 

T  RIBUTE,  tributum,  a  tax  or  impoft  which  one  prince  or  (late 
is  obliged  to  pay  to  another,  as  a  token  of  dependence,  or  in  virtue 
of  a  treaty,  and  as  a  purchafe  of  peace. 

TRICHERIrE,  a  genus  of  fulfils,  naturally  and  effentially  Am¬ 
ple,  not  inflammable  nor  foluble  in  water;  being  fibrofe  bodies, 
not  elaftic,  and  compofed  of  ftrait  and  continuous  filaments.  See 
Plate  55,  Clafs  1. 

TRIDENT,  tridens,  an  attribute  of  Neptune,  being  a  kind  of 
feeptre  which  the  painters  and  poets  put  into  the  hands  of  that  god; 
in  form  of  a  fpear,  or  fork,  with  three  teeth  ;  whence  the  word. 

1  R1GLA,  in  ichthyology,  a  genus  of  fifties,  whole  branchioftege 
membrane  contains  feveral  bones ;  the  head  is  very  declivious,  from 
the  eyes  to  the  end  of  the  fnoiit,  and  is  large,  aculeated,  and  as  it  were 
fquare;  the  head  is  the  broadeft  part  of  the  fifh  ;  it  thence  grows 
gradually  narrower,  till  it  ends  in  a  very  (mail  tail;  in  many  of  the 
fpecies  of  this  fifti,  there  are  two  or  three  articulated  appendices 
growing  under  the  peCtoral  fins:  the  eyes  ftand  on  the  top  of  the 
head,  and  are  covered  \vith  a  (ki.n;  there  are  two  black  fins,the  firft 
of  which  is  prickly ;  the  peCtoral  (ins  in  fome  fpecies  are  very  large. 
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TRICON,  trigonus ,  in  geometry,  a  triangle. 

Trigon,  or  Triangle  of  figns,  is  the  name  of  an  inftrument 
ufed  lor  drawing  the  arcs  of  the  figns  upon  dials :  it  may  be  made  of 
brafs  or  any  other  folid  matter,  ar.d  of  any  fize  at  pleafure.  This 
inlhurnent  is  conftru&ed  after  the  following  manner:  firft  draw  the 
line  db  ( Piute  166,  fig.  95,)  reprefenting  the  axis  of  the  world,  and 
ac  perpendicular  to  it,  reprefenting  the  radius  of  the  equinodlial; 
and  about  the  point  a  defcribe  the  circular  arc  dee  at  pleafure.. 
Then  reckon  23°!  both  ways  from  the  point  c  upon  the  faid  arc  for 
the  fun’s  grcatelf  declination,  and  draw  the  two  lines  ad,  ae  for  the 
fummer  and  winter  tropics:  likewife  draw  the  line^f,  which  will 
be  bife&ed  by  the  radius  of  the  equinodftial  in  0  ;  about  which  point, 
as  a  center,  draw  a  circle,  whofe  circumference  paffes  through  the 
points  d  and  e  of  the  tropics,  and  divide  the  circumference  into  12 
equal  parts,  beginning  from  d:  through  each  point  of  divifion 
equally  diftant  fronp  d  and  e,  draw  occult  lines  parallel  to  the  radius 
of  the  equinoctial  circle  ;  thefe  lines  will  interfeCt  the  arc  dc  in  the 
points,  through  which  and  the  eenter  a,  lines  being  drawn,  will  re- 
prefent  the  beginning  of  the  figns  of  the  zodiac  at  30°  diftance  from 
each  other.  But  to  divide  the  figns  into  every  10th  or  15th  degree, 
the  circumference  mult  be  divided  into  36  or  72  equal  parts.  The 
characters  of  the  figns  are  annexed  as  in  the  figure ;  and  when  the 
*  trigon  is  divided  into  every  10th  or  5th  degree,  the  letter  of  the  month 
is  placed  to  the  tirft  io°  of  each  fign  agreeing  with  it.  However, 
this  inftrument  may  more  readily  be  made  by  means  of  a  table  of 
the  fun’s  declination  ;  for  having  drawn  the  two  lines  ab  and 
a  c  at  right  angles,  lay  the  center  of  a  protraCtor  on  the  point  a,  with 
it’s  limb  towards  the  point  c;  and  keeping  it  fixed,  count  23°^  on 
both  Ikies  of  the  radius  ac  for  the  tropics  of  ss  and  vf,  20°  12'  for 
the  beginning  of  the  figns  ft,  II,  $ ,  and  and  n°  30'  for  Q, 
trp,  IR,  and  And- thus  the  fpacesfor  each  fign  may  be  graduated 
in  every  10th  and  5th  degree  by  means  of  a  table.  The  equinoCtial 
points  of  T  and  are  placed  at  the  end  of  the  radius  of  the  equinoc¬ 
tial  a  c. 

Tr  ig  on  of  diurnal  and  nocturnal  arcs.  Thefe  are  drawn  upon  fun- 
dials  by  curve-lines,  like  the  an  s  of  the  figns,  and  by  means  of  them 
the  lhadow  of  the  ftyle  fliews  how  many  hours  the  fun  is  above  the 
horizon,  in  any  given  day,  <fcc. 

The  trigon  of  figns  is  the  fame  for  all  latitudes,  the  fun’s  declina¬ 
tion  being  the  fame  for  the  whole  earth ;  but  the  diurnal  arcs  are 
different  for  every  particular  latitude,  and  as  many  of  thefe  arcs  are 
drawn  upon  a  dial,  as  there  are  hours  of  difference  between  the  longeft 
and  Ihorteft  day  of  the  year.  For  the  conftru&ion  of  this  fort  of 
trigon,  draw  the  right  line  RZ  (fig.  96,)  for  the  radius  of  the  hour¬ 
line  of  1 2,  or  of  the  equinoCtial :  and  about  the  point  R,  with  any 
opening  of  the  compaifes  at  pleafure,  defcribe  the  circular  arc  T  S  V, 
and  lay  off  both  ways  on  it  from  the  point  S2  arcs,  S  V,  ST,  each 
equal  to  the  complement  of  the  latitude.  Then  draw  the  right  line 
TX  V,  and  about  the  point  X,  as  a  center,  defcribe  the  circum¬ 
ference  of  a  circle  I  Z  V  Y,  which  divide  into  48  equal  parts  by 
dotted  lines,  drawn  parallel  to  the  radius  of  the  equino£lial  R  Z  :  then 
thefe  lines  will  interfedl  the  diameter  T  X  V  in  points,  through  which 
and  the  point  R  you  may  draw  the  radii  of  the  hours.  The  angles 
which  all  the  radii  make  at  the  point  R  may  be  found  trigonometri¬ 
cally  by  the  following  proportion :  as  radius  is  to  the  cotangent  of  the 
latitude,  fo  is  the  tangent  or  the  difference  between  the  femidiurnal 
arc  at  the  time  of  the  equinox  and  the  arc  propofed  to  the  tangent  of 
the  fun’s  required  declination. 

The  trigon  of  figns  may  be  annexed  to  a  rule  or  inijex  A  (fig.  97,) 
in  order  to  draw  the  arcs  of  the  figns  upon  great  dials.  The  diurnal 
H  arcs  may  be  drawn  likewife  upon  this  trigon ;  but  the  arcs  of  the 
figns  and  diurnal  arcs  too  mull  not  be  drawn  upon  one  and  the  fame 
dial,  for  avoiding  corifufion.  In  the  center  of  the  index  there  is  a 
fun-all  hole,  through  which  is  put  a  pin,  that  the  inftrument  may  turn 
about  the  center  of  a  dial.  The  trigon  Aides  along  the  index,  and 
may  be  fixed  ih  any  part  of  it  by  means  of  the  l'crew  B.  The  arcs 
of  the  figns  with  their  characters  are  round  about  the  circumference, 
and  there  is  a  fine  thread  fixed  in  the  center,  in  order  to  extend  over 
the  radii  quite  to  the  hour-lines  of  a  dial. 

A  New,  Complete ,  and  Copious  Treatise  on 

TRIGONOMETRY. 

This  art  confifts  in  finding  the  dimenfions  of  the  parts  of  a  triangle 
unknown,  from  die  other  parts  known:  or  the  art  whereby,  from  any 
three  parts  of  a  triangle  given,  all  the  reft  are  found.  Thus,  e.  gr.  from 
two  Tides  AB  and  AC,  and  an  angle  B,  we  find,  by  trigonometry ,  the 
two  other  angles  A  and  C,  with  the  third  fide  B  C,  Plate  123 ,fig.  5. 

Gi/NTER’r  Scale.  The  errors  which  had  crept  into  Gunter s 
ficale  by  length  of  time  and  negligence  in  the  fabrication  of  it,  have 
been  corrected  by  the  late  Mr.  John  Robertfon,  librarian  to  the 
Royal  Society,  and  the  inftrument  has  been  reconftru&ed,  under  his 
infpedfion  and  with  his  improvements,  by  Meflrs.  Nairne  and  Blunt, 
mathematical  inftrument  makers  in  Lomlon. 

On  one  fide  of  the  fcale,  reprefented  Plate  132,  fig.  1,  are  the 
lines  ef  numbers,  marked  numbers;  the  line  of  artificial  lines,  marked 
fines;  the  line  of  artificial  tangents,  marked  tangents;  the  line  of 
artificial  verfed  fines,  marked  V.  S.  ihe  artificial  fines  of  the  rhumbs, 
marked  S.  R.  the  artificial  tangents  of  the  rhumbs,  marked  T.  R. 
meridian  line  in  Mercator’s  chart,  marked  Merid.  and  equal  parts, 
marked  E.  P. 

To  which  on  the  fhorter  feales  of  a  foot  long,  are  ufually  added 
lines  of  latitudes,  hours,  and  inclinations  of  meridians.  On  the 
backfide  of  the  fcale  are  the  lines  ufually  found  on  a  plain  fcale. 

The  lines  of  artificial  fines,  tangents,  and  numbers,  are  fo  fitted 
on  this  fcale,  that  by  means  of  a  pair  of  compaifes,  any  problem, 
whether  in  right-lined  or  fpherical  trigonometry ,  may  be  folved  very 
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expeduioufly,  and  with  tolerable  exaftnefs ;  whence  the  inftrument 
becomes  extremely  ufeful  in  ail  parts  of  mathematics  where  triowime- 
try  is  concerned,  as  navigation,  dialling,  aftronomy,  See. 

T  he  fame  lines  are  alfo  occafionally  laid  down  on  rulers  to  Hide  by 
each  other;  hence  called  jliding  Gunters ;  fo  as  to  be  ufed  without 
compares:  but  he  that  underftands  how  to  nfe  them  with,  ma\.  by 
what  we  have  faid  of  Everard’s  and  Coggelhall’s  Hiding  rules,'  ufe 
them  without.  See  Sliding-//^. 

The  Gunter  s  jeale,  as  it  has  been  lately  improved,  is  made  30 
inches  long,  2  inches  broad,  and  about  half  an  inch  thick.  One  face 
contains  the  natural  feales;  half  the  length  of  this  face  is  filled  with 
feales  of  equal  parts,  which  are  denominated  by  the  divifions  of  an 
inch,  viz.  Rules  ot  10,  i2|,  15,  20,  25,  30,  35,  40,  45,  go;  and  the 
left-hand  primary  divifion  of  each  fcale  is  divided  into  10  equal  parts, 
and  alfo  into  12  equal  parts:  on  the  other  half  of  this  face  are  pur 
the  feveral  lines  which  conftitute  the  plain  scale,  fuch  as  the  feales 
of  rhumbs,  chords,  fines,  fecants,  tangents,  and  half  tangents,  fitted 
to  a  radius  of  2  inches;  alfo  the  dialling  feales,  viz.  inclination  of 
meridians,  latitudes,  chords,  and  hours,  to  a  radius  ot  2  inches; 
and  a  fcale  of  chords  and  miles  of  longitude  to  a  radius  of  3  inches, 
and  other  feales  of  chords  and  rhumbs  to  a  radius  of  1  inch.  The 
breadth  ot  the  other  face,  which  contains  the  logarithmic  feales,  is 
divided  into  12  parts,  or  feales  running  nearly  the  whole  length; 
nine  of  thefe  feales  may  be  called  fixed,  and  the  other  three  move- 
able,  being  on  a  Hiding  piece  of  about  30^  inches  long,  an  inch 
broad,  and  ot  the  thicknefs  of  the  fcale.  I  lie  order  ot  thefe  feales, 
or  lines  is, 

A  line  of  fine  rhumbs,  marked  S.  R. 

A  line  of  tangent  rhumbs,  marked  T.  R. 

A  line  of  verLd  fines,  marked  V.  S. 

A  line  of  fines,  marked  Sin.1 

_  A  line  of  fines,  marked  Sin. 

Sliding  ^  6.  A  line  of  numbers,  marked  Num. 

7.  A  line  ot  tangents,  marked  Tan. 

8.  A  line  of  tangents,  marked  Tan. 

|  9.  A  line  of  numbers,  marked  Num, 

Fixed  -l  IO‘  A  Hne  merjdlan  degrees  to  50,  marked  Mer. 

,  1 1.  A  line  of  meridian  degrees  from  50  to  about 

74,  marked  Mer. 

V.12.  A  line  of  degrees  of  longitude,  marked  Lon. 

Along  this  face  an  index  or  thin  piece  of  brafs,  about  an  inch 
broad,  is  contrived  to  Hide,  which  going  acrofs  the  edge  of  the  fcale^ 
at  right  angles  to  it,  will  lhew  on  the  feverai  fines,  the  divifions  which 
are  oppofite  to  one  another,  although  the  lines  are  not  contiguous. 
The  apparatus  at  the  right  hand  confifts  of  a  brafs  box  or  two  ferews ; 
the  Aider  paffes  freely  through  the  box,  when  the  perpendicular  ferew 
is  eafed  and  may  be  readily  fet  by  hand  to  the  terms  given  ;  but  for 
greater  accuracy,  and  in  order  to  keep  the  (lider  in  it’s  true  pofition, 
move  the  perpendicular  ferew,  which  by  a  fub-fpring  will  fix  the 
Aider  in  the  box,  and  then  by  *he  motion  of  the  horizontal  ferew, 
the  greatelt  degree  or  accuracy  polfible  may  be  obtained.  Cbm  paffes 
may  be  ufed  with  this  fcale,  as  well  as  with  the  common  Gunter, 
by  firft  bringing  the  radius  on  the  Aider  exaftly  in  a  line  with  the 
others  on  the  right  hand,  and  fixing  it  there.  In  a  convenient  part 
of  this  inftrument  are  marked  to  fea-ieet,  each  of  which  con  ains 
138  258  Eriglith  inches;  and  each  toot  is  divided  into  12  equal  parts, 
called  lea-inciies. 

Part.  In  a  redangular  fpherical  triangle,  ABC,  (Plate  15, 
fig.  18,)  that  part  lying  between  two  others,  conlidered  as  extremes! 
is  called,  by  fome  authors,  the  middle  part.  Thus,  if  A  Bund  BC 
be  the  extreme  parts,  the  angle  B  wilt  be  the  middle  part. 

If  the  parts ,  confidered  as  extremes,  be  contiguous  to  the  middle 
part,  and  one  of  the  extremes;  thofe  are  called  conjuna  parts 
Thus,  it  B  be  in  the  middle  part, A  B  and  C  B  will  be  in  the  coniuna’ 
parts.  J 

If,  between  the  extremes  and  the  middle  part,  there  lie  another 
befides  a  right  angle  ;  then  the  parts  are  faid  to  be  disjuna  or  fepa! 
rate;  e.  gr.  if  B  be  in  the  middle  term,  AC  and  C  will  be  disjuna 
parts;  becaufc,  between  the  middle  part  B,  and  the  extreme  C,  there 
lies  the  hypothenufe  B  C  ;  and  between  the  middle  part  B,  and  the 
other  extreme  AC,  befides  the  right  angle,  there  lies  the  leg  A  B. 

Thofe  parts,  either  joined  to  the  middle  part,  or  feparated  from  it, 
are  called  lateral  parts.  See  Circular  parts,  and  Triangle. 

Secant,  denotes  a  right  line,  drawn  from  the  center  of  a  circle, 
which,  cutting  the  circumference,  proceeds,  till  it  meets  with  a  tan¬ 
gent,  to  the  lame  circle.  Thus  the  line  t  C,  (Plate  132,  fer  ,  ) 
drawn  from  the  center  C,  till  it  megts  the  tangent  EF,  is  called  a /r- 
cant ;  particularly,  the  fiecant  of  the  arch  A  E,  to  which  EF  is  tangent. 

Th e  fiecant  of  the  arch  A  H,  which  is  the  complement  of  the  former 
arch  to  a  quadrant,  is  called  the  co-fecant ,  or  fiecant  of  the  complement. 

1  he  line  of  an  arch,  A  D,  being  given,  to  find  th e  fiecant  thereof 
F  C,  the  rule  is,  as  the  co-line  D  C  is  to  the  whole  line,  fo  is  the 
whole  fine,  or  radius,  AC,  to  the  fiecant  C  F:  or,  the  fiecant  is  a  third 
proportional  to  the  cofine  and  radius.  See  Sine. 

Fo  find  the  logarithm  of  the  fiecant  of  any  arch,  the  fine  of  the 
complement  ot  the  arch  being  given,  multiply  the  logarithm  of  the 
whole  fine  by  two,  and  from  the  produtft  fubtradt  the  logarithm  of 
the  fine  complement ;  the  remainder  is  the  logarithm  of  the  fecant 
-  EC2 


The  reafon  of  which  operation  is  obvious  ;  becaufe 
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.  to  C  F ; 


and,  therefore,  from  the  nature  of  logarithms,  twice  the  log.  of 
EC  —  the  log.  of  D C  =:  the  log.  of  C F. 

Sector,  ufe  of  the.  i.  The  bafe  and  perpendicular  of  a  right* 
angled  triangle  being  given,  to  find  the  hypothenufe.  Suppofe  the 
bale  AC  (Plate  I32,  fig-  4,)  40  miles,  and  the  p  rpendicular  AB 
30;  open  the  feftor  till  the  two  feales  of  lines  make  a  right  angle: 
then,  for  the  bafe,  take  40  parts  on  the  fcale  of  lines  on  one  leg; 
and,  for  the  perpendicular,  take  30  on  the  fame  fcale  on  the  other 

leg  * 
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trigonometry. 


1e  ”  (hen  the  extent  from  40  on  the  one  to  30  on  the  other,  taken 

inrthe  compaffcs,  will  be  the  length  of  the  hypothenufe ;  which  line, 
applied  to  the  fcale  of  lines,  will  be  found  50  miles. 

2.  The  perpendicular  AB  of  a  right-angled  tri angle  A  B  C  be  ng 
given,  30,  and  the  angle  B  C  A  37  degrees  ;  to  find  the  hypothenule 
lc.  Take  the  given  fide  A B,  and fet  »t  over  on  each  fide,  on  the 
line  of  the  given  .angle  A  C  B  :  then  the  parallel  d, fiance  of  90  and 
90  or  radius,  will  be  the  hypothenufe  B  C  ;  which  will  meafure  50 

on  the  fcale  of  lines.  .  _  ,  ,  ,•  „ 

o  The  lwpothenofc  and  bafe  being  given,  to  find  the  perpend  cu- 
lar.  Open  the  feRor  till  the  two  kales  of  lines  be  at  right  angles  , 
then  lav  off' the  given  bafe  oil  one  of  thole  feales  from  the  center  , 
take  the  hypothenufe  in  your  compares,  and  fetting  one  foot  in  the 
term  of  the  given  bafe,  let  the  other  fall  on  the  fcale  of  lines  on  the 
other  leg  :  the  difiance  from  the  center  to  the  point  where  the  com¬ 
pares  fall  will  be  the  length  of  the  perpendicular. 

4.  The  hypothenufe  being  given,  and  the  angle  ACB;  to  find 
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the  perpendicular.  Make  the  given  hypothenufe  a  parallel  radius, 

i.  c.  make  it  the  extent  from  90  to  90  on  the  fcale  of  fines  ;  then 
will  the  parallel  line  of  the  angle  AC  B  be  the  length  of  the  fide  A  B. 

5.  The  bafe  and  perpendicular  A  B  given,  to  find  the  angk  BC  A. 
Layoff  the  bafe  AC,  on  both  Tides  the  Jett  or,  from  the  center,  and 
note  it’s  extent ;  then  take  the  given  perpendicular,  and  to  it  open 
ihe  feEl or  \n  the  terms  of  the  bale:  the  parallel  radius  will  be  the 

tangent  of  BC  A.  .  <  . 

6.  In  any  right-lined  triangle*  two  Tides  being  given,  with  the  in¬ 
cluded  angle;  to  find  the  third  fide,  Suppofe  the  fide  AC  (jig.  5,) 
20,  the  lide  BC  30,  and  the  included  angle  ACB  no  degrees; 
open  the  fie  £f  or  till  the  two  feales  of  lines  make  an  angle  equal  to  the 
given  angle,  viz.  1 10  degrees  ;  lay  off  the  given  Tides  of  the  triangle, 
from  the  center  of  the  J'eSlor,  on  each  of  the  feales  of  lines  :  the  ex- 
tenf  between  their  extremes  is  the  length  of  the  fide  A  B  fought.^ 

7.  The  angles  CAB  and  ACB  given,  and  the  fide  C  B;  to  find 
the  bafe  A  B.  Take  the  given  fide  C  B,  and  turn  it  into  the  parallel 
line  of  it’s  oppofite  angle  CAB;  and  then  the  parallel  fine  of  the 
angle  AC  B  will  be  the  length  of  the  bafe  A  B. 

8.  The  three  angles  of  a  triangle  being  given  ;  to  find  the  propor¬ 
tion  of  the  fides.  Take  the  lateral  fines  of  the  leveral  angles,  and 
meafure  them  in  the  fcale  of  lines  ;  the  numbers  anlwering  thereto 
give  the  proportion  of  the  fides. 

9.  The  three  Tides  being  given,  to  find  the  angle  ACB.  Lay  the 
fides  A  C,  C  B,  along  the  feales  of  lines,  from  the  center,  and  fet 
over  the  fide  A  B  in  their  terms  ;  fo  is  the  fettor  opened,  in  thefe 
lines,  to  the  quantity  of  the  angle  ACB. 

to.  The  hypothenufe  AC  (jig.  6,)  of  aright-angled  fpherical 
triangle  ABC,  given,  e.  gr.  43  degrees,  and  the  angle  C  AB  20  de¬ 
grees  ;  to  find  the  fide  C  B.  The  rule  is,  as  radius  is  to  the  fign  of 
the  given  hypothenufe  43  degrees,  fo  is  the  fine  of  the  given  angle 
20  degrees  to  the  fine  of  the  perpendicular  C  B.  Take  then  2o  de¬ 
grees  from  the  center,  along  the  fcale  of  fines,  in  your  compaffes,  and 
fet  the  extent  from  90  to  90,  on  the  two  legs ;  and  the  parallel  fine 
of  43  degrees,. the  given  hypothenufe,  will,  when  meafured  from  the 
center  on  the  fcale  of  fines,  give  if  ,  the  fide  required. 

li.  The  perpendicular  BC,  and  the  hypothenufe  AC  given,  to 
find  the  bafe  A  B.  As  the  line  complement  of  the  perpendicular 
BC  is  to  radius,  fois  the  fine  complement  of  the  hypothenufe  to  the 
fine  complement  of  the  bafe.  Therefore  make  the  radius  a  paral¬ 
lel  fine  of  the  complement  of  the  given  perpendicular,  e.gr.  76°  30' ; 
then  the  parallel  fine  of  the  complement  of  the  hypothenufe,  e.  gr. 
47®,  meafured  along  the  fcale  of  fines,  will  be  found  49°  25',  the 
complement  of  the  bafe  required:  confequcntly  the  bafe  itlelf  will 
be  40“  35'. 

Sine,  or  Right  Sine,  a  right  line  drawn  from  one  extremity  of 
an  arch,  perpendicular  to  the  radius  drawn  from  the  other  extremity: 
©r,  the  fine  is  half  the  chord  of  twice  the  arch.  Thus  the  line  A 13 
{.Plate  «32>/*-.3>)  which  is  half  the  chord  A  B  of  the  double  arch 
AEB.  is  the  right fme ;  or,  limply,  the^  of  the  arch  A  E. 

IVhole  Sine,  finus  lotus,  is  the  fme  of  the  quadrant  H  E,  or  of  90 
degrees ;  that  is,  the  whol efine  is  the  fame  with  the  RADtbs  H  C. 

Reefed  Sine,  is  a  part  E  D  of  the  whole  fine  or  radius  intercepted 
between  the  right  fine  A  D  and  the  arch  A  E. 

It  is  demonllrated,^  1.  T  hat,  the  right  fine  AD  being  perpendi¬ 
cular  to  the  radius  E  C,  all  fines  drawn  to  the  lame  radius  are  parallel 
to  each  other. 

2.  Since  the  arch  A  E  is  the  meafure  of  the  angle  A  C  E,  and  A I 

the  meafure  of  the  contiguous  angle  A  C  I,  and  the  quadrant  H  E 
the  meafure  of  the  right  angle  ;  A  D  is  alfo  the  right  fine,  and  E  D 
the  verfedAw  of  the  angles  A  C  E  and  AC  I ;  and  the  whole  fine  is 
the  pie  of  the  right  angle.  -  ’ 

3.  Twoangks  contiguous,  as  ACE  and  ACL  have  the  fame  fine. 

4.  I  hefines  of  obtufe  angles  are  the  fame  with  thofe  of  their  com- 
plements  to  two  right  angles  :  or  the  fine  of  any  angle,  and  the  fine 
of  it  s  fuppiement,  are  the  fame ;  or  the fines  of  arches  lefs  than  qo°, 
ferve  equally  for  arches  as  much  greater  than  90°  ;  i.  e.  the  fines  of 
8°  and  too0,  of  6o°  and  i2o°,&c.  are  refpetfively  equal. 

5-  AU fines  of  limilar  arches  have  the  fame  ratio  to  their  radii. 

angles."  tmn6 'C  the  fldes  are  as  the of  the  oppofite 

^.complements  Cs-Sine,  is  the  fine  of  an  arch  A  E,  which  is 
the  complement  of  another  arch  AH,  to  a  quadrant.  Thus  alfo 
the/w  of  the  arch  A  H  is  called  the  fme -complement  of  the  arch  A  E 
“  ,h,;  anli  ">'■  ,aken  are 

The  Sine  B  C  (fig.  «,)  and  the  verfed  fine  A  B,  being  given  in 
common  meafure  not  parts  of  thg  fa  ^  tin  de 

ilmd-t!'e  femidla>neter  AD:  the/  in  the  triangle  DBC 

angR6  A  D  C8w/eh  n  ®’  b^. the  BC  and  D  C  wefind  the 
angle  ADC,  which  fiiews  the  number  of  degrees  in  the  arch  A  C  ; 
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the  double  whereof  is  the  arch  F  C.  This  problem  is  of  ufe  in  find¬ 

ing  the  fegment  of  a  circle.  See  Segment. 

Line  of  Sines,  rs  a  line  on  the  feftor,  Gunter’s  fcale,  &c.  the 
defeription  and  ufe  whereof  fee  under  the  articles  Sector,  and 
Gunter’s  fcale. 

In  eftimating  the  quantity  of  fines,  &c.  we  affume  a  radius  for 
unity;  and  determine  the  quantity  of  the  fines,  tangents,  and  fecants, 
in  fradions  thereof.  From  Ptolemy’s  Almageft  we  learn,  that  the 
ancients  divided  the  radius  into  frxty  parts  ;  w'hich  they  called  de¬ 
grees,  and  thence  determined  the  chords  in  minutes,  feconds,  and 
thirds;  that  is,  in  fexagefimal  fractions  of  the  radius,  which  they 
likewife  ufed  in  the  refoiution  of  triangles. 

The  fines,  or  half  chords,  for  aught  that  appears,  were  firft  ufed  by 
the  Saracens. 

Regiomontanus,  at  firft,  with  the  ancients,  divided  the  radius  in¬ 
to  fixty  degrees;  and  determined  the  fines  of  the  feveral  degrees  in 
decimal  fractions  thereof.  But  he  afterwards  found  it  w’ould  be 
more  commodious  to  affume  radius  for  1  ;  and  thus  introduced  the 
prefent  method  into  trigonometry . 

In  the  common  tables  of fines  and  tangents,  the  radius  is  conceived 
divided  into  1  oooooco  parts  ;  beyond  which  we  never  go  in  deter¬ 
mining  the  quantity  of  the  fines  and  tangents.  Hence,  as  the  fide  of 
an  hexagon  l’ubtends  the  fixth  part  of  a  circle,  and  is  equal  toxadius, 
the  fine  of  30°  is  half  the  radius,  or  5000000. 

1.  The  Sine  A  D  being  given,  to  find  the  fine  complement.  From 
the  fquare  of  the  radius  A  C  fubtradl  the  fquare  of  the  fine  AD; 
the  remainder  will  be  the  fquare  of  the  fine- complement  D  C  or  A  G ; 
whence,  the  fquare  root  being  extradted,  we  have  the  fine-complement. 
E.  gr.  Suppofing  A  C  1 0000000,  and  A  D  5000000,  A  G  will  be 
found  8660254,  the  fine  of  60®. 

2.  The  Sine  A  D  of  the  arch  A  E  being  given,  to  find  the  fine  of  the 
half  arch,  or  half  of  A  E.  Find  the  chord  of  the  arch  AE  ;  for 
half  of  this  is  it’s  fine.  Thus  fuppoling  A  C  and  A  D,  as  in  the  pre¬ 
ceding  problem :  we  (hall  find  the  fine  of  half  the  arch  A  E,  or  the 
fine  of  15°  =  2588190. 

3.  The  Sine  DG  of  the  arch  DF  being  given,  to  find  the  fine  DE, 
of  the  double  arch  DB(^ fig.  7).  Since  the  angles  at  E  and  G  are  right 
angles,  and  the  angle  B  is  common  to  each  triangle  BCG,  and 
DEB,  we  fhall  have  BC:  C  G  II  BD :  DE  :  wherefore  C  G  being 
found  by  the  firft  problem,  and  B  D  being  double  of  D  G,  DE  is 
found  by  the  rule  of  proportion. 

4.  The  Sines  FG  and  DE  (fig.  8 ,)  of  the  arches  FA  and  DA* 
whofe  difference  D  F  is  not  greater  than  45  minutes,  being  given,  to 
find  any  intermediate  fine,  as  1  L.  To  the  difference  F  D  of  the 
arches,  whofe fines  are  given,  the  difference  of  the  arch  A  I,  whofe 
fine  is  required,  and  A  F,  viz.  1  F,  and  the  difference  of  the  given 
fines  D  H,  find  a  fourth  proportional  :  this,  added  to  the  lefs  given 
fine  F  G,  the  aggregate  will  be  the  fine  required. 

5.  To  find  the  Sine  of  45  degrees.  Let  HI  (fig.  3,)  be  a  quadrant  - 
of  a  circle  :  then  will  H  C  1  be  a  right  angle ;  confequently  the  tri¬ 
angle  re&angular;  therefore  H 1  2  r=HC’-f-  C  1 2  =  2  H  C2  : 
wherefore,  fince  HC  the  whole  fine  is  10000000  ;  if  from  sHC', 
200000000000000,  be  extracted  the  fquare  root  14142136;  we  fhall 
have  the  chord  H  I,  whofe  half  7071068  is  the fine  of  45°  required. 

6.  The  fide  of  a  pentagon  being  given  (fee  Polygon)  the  fine  of  36® 
may  be  eujily  found.  For  the  fine  of  36®  is  equal  to  half  11755706, 
j.e.  —  5877853.. 

7.  The  Sine  of  a  minute,  or  66",  F  G  (fig.  8,)  being  given,  to  find 
the  line  of  one  or  more  feconds  M  N.  Since  the  arches  A  M  and  A  F 
are  very  fmall,  A  JV1  F  may  be  taken  for  a  right  line,  without  any 
fenlible  error  in  the  decimal  fractions  of  the  radius  wherein  the  fine 
is  expreffed  ;  that  is,  the  arches  A  M  and  A  F  may  be  taken  propor. 
tional  to  their  chords.  Wherefore,  fince  M  N  is  parallel  to  F  G, 
we  fhall  have  A  F  :  FG  1 1  A  M :  MN:  therefore  A  F,  F  G,  and' 
A  M,  being  given,  M  N  is  eafily  had. 

To  confirudi  a  canon  of  Sines.  The  fines  of  30°  150  45°  and  36® 
(which  we  have  already  fhewn  how  to  find)  being  had  ;  we  can 
thence  confirudi  a  canon  of  all  the  fines  to  every  minute,  or  every 
fecond.  For  from  the  fine  of  36°  we  find  thofe  of  18°  90  40  30', 
and  2°  15',  by  the  fecond  problem  :  the  fines  of  54°  72'0  8l°  84® 
30',  and  87°  45'',  &c.  by  the  firft  problem. 

Again,  from  the  fine  of  45®,  find  the  fine  of  22°  30'  n®  15'',  &c. 
From  the  fine  of  30®,  and  the  fine  ot  54®,  find  the  fine  of  12°. 
From  the  fine  of  12°,  find  the  fines  of  6°  3®  i®  30''  45'  78°  84®,  &c* 
From  the  fine  of  15®,  find  the  fine  of  70  30'  30  45',  &c.  till  you 
have  120  fines  fucceeding  each  other  orderly,  at  an  interval  of  45 
minutes.  Between  thefe,  find  the  intermediate  fines  by  the  fourth 
problem  :  thus  will  the  canon  be  complete.  • 

From  the  Sine  of  an  arch  given,  to  find  the  tangent  and  fecant. 
See  Tangent,  Secant,  and  fequelof  this  article. 

To  find  the  logarithm  of  a  given  Sine,  called  the  artificial  fine 
fee  Logarithm.  j 

There  are  various  other  methods  of  conftrudling  the  triangular 
or  trigonometrical  canon.  We  fhall  here  fubjoin  the  following  as 
the  molt  fimple  and  eafy.  But  it  will  be  neceffary  to  premife°the 
three  fubfequent  propofitions. 

I  .The  Sine  EF  of  an  arch  A  E  (fig.  9,)  being  given,  to  find  it's  co-  ' 
\fine  C  t,  verfed  fine  A  F,  tangent  A  T,  cotangent  D  H?  Jecant  C  1% 

and cofecant  C  H.  "I  he  cofine  C  F  is  evidently  =  4/C  E2  —  F*, 

and  the  verfed  fine  —  C  E  or  CA-CF.  And  the  triangles 
S  ^  A  i  ,  and  CDH  being  limilar,  we  fhall  have  CF  :  FE  1 1 
C  A  :  Cl  ;  or  the  tangent  will  be  a  fourth  proportional  to  the  cofine, 
the  fine,  and  radius  ;  and  CF  :  CE  (CA)  II  CA  :  CT,  whence  the 
fecant  is  a  third  proportional  to  the  cofine  and  radius  ;  and  EF 
:  CF  : :  CD  :  DH,  or  the  cotangent  is  a  fourth  proportional  to  the 
j  fine,  coline,  and  radius  ;  and  E  F  :  E  C  (C  D)  II  C  D  :  D  H,  or  the 
colecant  is  a  third  proportional  to  the  fine  and  radius.  Moreover, 
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becaufe  A  T  :  A  C  : :  C  D  (AC):  D  H,  the  redfangle  of  the  tangent 
and  cotangent  is  equal  to  the  fquare  of  the  radius,  and,  therefore, 
the  tangent  of  half  a  right  angle,  being  equal  to  it’s  cotangent,  is 
equal  to  the  radius ;  and.  the  cotangents  of  any  two  different  arches 
(reprefented  by  P  and  Q),  are  to  one  another  inverfely  as  their 
tangents  ;  for  tang.  P  X  cotang.  P  —  rad.  2  —  tang.  Q  X  cotang- 
Qj  therefore  cotang.  P  :  cotang.  Qj  :  tang.  Qj  tang.  P,  or  cotang. 

P  :  tang.  Q_:  :  cotang.  Qj  tang.  P. 

2.  If  there  be  three  equidfferent  arches  AB,  AC,  AD  (fig.  to.) 
xve  Jhall  have  radius  to  the  cojme  of  their  common  difference  B  C,  or  C  D, 
as  the  fine  C  F  of  the  mean  to  half  the  Jum  of  the  fines  B  E  -j-  D  G  of 
the  two  extremes  ;  and  as  radius  is  to  the  fine  of  the  common  dfference, 

Jo  is  the  cofwe  of  the  mean  to  half  the  difference  of  the  fines  of  the  two 
extremes.  For  let  B  D  be  drawn,  interfering  0  C  in  m;  alfo  draw 
mn  parallel  to  CF,  and  BH  and  mv  parallel  to  AO.  The  arches 

B  C  and  C  D  being  equal,  O  C  is  perpendicular  to  B  D,  and  bifedls 
it  •  and,  therefore,  B m  or  Dm  will  be  the  Jine  of  BC  or  DC,  and 
Orn  it’s  cofine.  Moreover,  mn,  being  an  arithmetical  mean  between 
the  fines  B  E,  D  G,  of  the  two  extremes  (becaufe  Bw=rD  m)  is, 
therefore,  equal  to  half  their  fum,  and  Dv  equal  to  half  their  dif¬ 
ference.  But  the  triangles  OCF,  O  mn,  and  D  v  m,  being  fimilar, 
we  fhall  have  OC:Ow::CF:w«,  and  OC:D«::  F  O  :  D  v, 
/DG-j-BE^  0/«xCF  ,  ^  /DG  —  BE\ 

Whence  mn  ^  ^  J  —  qq  ,  and  D  v  ^  g  J 

DfflXFO  ,  r  2  O  m  X  C  F 

— — an(^  con‘eciuent y*  E)G  +  BE — 

_  __  2d«xfo  .  , 

and  D  G  —  B  E  = - - .  And,  moreover,  if  the  mean 

arch  A  C  be  6o°,  O  F  it’s  cofine  will  be  r= fine  30°  —  \  chord  6o° 

. —  i  O C  ;  confequently  D G  —  BE  will,  in  this  cafe,  be  barely  = 

D  tn,  and  D  G  =  D  m  -j-  B  E.  Hence  it  follows,  i»  That  if  the 
fine  of  the  mean  of  three  equidifferent  arches-  (radius  being  unity)  be 
multiplied  by  twice  the  coline  of  the  common  difference,  and  the 
fne  of  either  extreme  be  fubtradted  from  the  product,  the  remainder 
will  be  the  fne  of  the  other  extreme.  And,  2.  The  fine  of  any  arch 
above  6o°  is  equal  to  the  fine  of.  another  arch,  as  much  below  6o°, 
together  with  the  fne  of  it’s  excefs  above  6o°. 

q.  To  find  the  Sine  of  a  very  fmall  arch,  e.  gr.  of  15'.  The  chords 
of  very  fmall  arches  being  to  each  other  nearly  as  the  arches  them- 
felves,  we  fhall  have  Tj-*th  the  femiperiphery :  ^th  (:  :  360 

:  384) ::  ,00818121,  the  chord  of  T-j-7th  :  ,008726624,  the  chord 
of  -j-^yth  of  the  femiperiphery,  or  half  a  degree,  whofe  half  or 
,004363312,  is  the  fine  of  iff,  very  nearly  ;  and,  therefore,  iff:  i' 
s:  ,004363312  :  ,000290888,  the  fine  of  the  arch  of  1'  nearly. 

Upon  the  foregoing  principles  the  canon  may  be  ealily  conltrudled. 
For,  the  fne  of  i'  being  ,0002908882,  it’s  fquare  is  ,00000008461394 
•which,  fubtra&ed  from  the  fquare  of  the  radius  1,  leaves 
,99999991538406,  whofe  fquare  root,  9999999577,  is  the  cofine  of 
l',  or  the  fine  of  89°  39'.  Now  having  the  fine  and  cofine  of  i' , 
the  other  fines  may  be  found  in  the  following  manner.  Let  the  cofine 
of  i'be  called  C,  and  we  fhall  have  by  prop.  2,  fupra, 

2  C  Xf™e  1 '  —  fne  0'  =s= fne  2'  =  ,0005817764 

2  C  Xf,ie  2'  — fne  i'  =  fne  ff  —  ,0008726645 

2C  X  fne  S'  —  fine  2/  == fine  4/  =  ,0011635526 

2  C  Xfne  4'  —  fine  ff  —  fine  ff  =  ,0014544406 

2  C  Xfne  ff  —fine  ff  =  fu:e  6'  =  ,0017453283,  &c. 

Thus  are  the  fines  of  7',  8'  9',  &c.  (ucceftively  derived  from  each 
other.  The  fines  of  every  degree  and  minute,  up  to  6o°,  being 

thus  foi  nd ;  thofe  of  above  6o°  will  be  had  by  addition  only,  by 

prop.  2,  fupra  ;  and  the  fines  being  all  known,  the  tangents  and  fe- 
cants  will  hkewife  become  known  by  prop.  1,  fupra.  If  all  thefe 
numbers  be  multiplied  by  the  radius  of  any  table  (radius  being  here 
fuppofed  unity),  we  fhall  have  the  natural  fines,  tangents,  <Xc.  of 
fuch  a  table.  It  will  be  fufficient  to  compute  the  fine  of  every  fifth 
minute  only  by  the  preceding  method ;  becaufe  the  fines  of  all  the 
intermediate  arches  may  be  had  from  them,  by  taking  the  propor¬ 
tional  parts  of  the  differences  fo  near  as  to  give  the  firft  fix  places 
true  in  each  number.  E.  gr.  2  C  5'  Xf,le  ff  — fne  o'  ■=. fine  io'; 
fubtraft  the  fine  ff  from  that  of  io' ;  add  -£th  for  the  remainder  to 
the  fine  ff,  for  the  fine  of  6/ ;  to  which  add  the  fame  -£-th  for  the  fine 
of  ff,  &c.  to  io'.  Again,  2  C  5'  X  fine  iff — fine  ff  =  fine  iff,  &cc. 

Spherical  angle ,  is  the  mutual  inclination  of  two  planes,  where¬ 
by  a  fphere  is  cut. 

Thus  the  inclination  of  the  two  planes,  C  A  F  and  C  E  F,  ( Plate 
132,  fig.  12,)  forms  the  fpherical  angle  ACE. 

The  meafure  of  a  fpherical  angle,  ACE,  is  an  arch  of  a  great  cir¬ 
cle  A  E,  deferibed  from  the  vertex  C,  as  Fom  a  pole,  and  inter¬ 
cepted  between  the  legs  CA  and  CE. 

Hence,  i°,  Since  the  inclination  of  the  plane  C  EF  to  the  plane 

C  A  F  is  every  where  the  fame,  the  angles  in  the  oppofite  interlec¬ 
tions,  C  and  F,  are  equal. 

2°,  Hence  the  meafure  of  a  fpherical  angle  A  C  E  is  deferibed  by 
the  interval  of  a  quadrant  A  C  or  E  C,  from  the  vertex  C  between  the 
legs  C  A,  C  E.  > 

If  a  circle  of  the  fphere  AEBF,  (fig.  13,)  cut  another  CEDF, 
the  adjacent  angles,  A  EC  and  A  E  D,  are  equal  to  two  right  ones  ; 
and  the  vertical  angles  AFC  and  DEB  are  equal  to  one  another. 
The  former  likewife  holds  of  feveral  angles  formed  on  the  fame  arch 
CED,  at  the  fame  point  E.  Hence,  any  number  of  fpherical  angles, 
as  A  EC,  A  ED,  DEB,  BEC,  &c.  made  on  the  fame  point  E,  are 
equal  to  four  right  angles.  See  Spherical  triangle. 

Spherical  triangle,  a  triangle  comprehended  between  three  arches 
of  great  circles  of  a  fphere,  interfe&ing  each  other  in  the  furface 
thereof. 

Properties  of  Spherical  Triangles.  I.  If  in  two  fpherical  trian- 
ffes  { Plate  132,  fig.  14,)  ABC  and  ubc ,  B  A  ba,  and  C  A 

No.  149.  Vox,.  III. 

=zca;  then  will  B,  b,  and  the  fides  including  the  angles,  be  refpec- 
tively  equal  ;  the  whole  triangles  are  equal:  that  is,  BC:=^f,  B=£» 
and  C  tr=  it. 

Again,  if  in  two  fpherical  triangles  A rrr  a,  C— t,  and  AC  z=zac ,♦ 
then  will  B  =zb,  A  Br —  ab,  and  be  =.  B  C.  Laftly,  if  in  two  fphe¬ 
rical  triangles  A  B  rrr  ab,  AC  rzr  a  c,  and  B  C  r=.bc  ;  then  will  A 
=  a,  and  C=^:c:  the  demonftrations  whereof  coincide  with 

thofe  of  the  like  properties  in  plain  triangles  ;  the  theorems  of  the 
congruency  of  rectilinear  triangles,  extending  to  all  other  curvilinear, 
circular,  parabolical,  &c.  provided  their  fides  be  fimilar.  See  the 
article  Triangle. 

2.  In  an  equicrural  triangle  ABC  (fig.  15,)  the  angles  at  the  bafe, 

B  arid  C,  are  equal  ;  and,  if  in  any  triangle,  the  angles  B  and  C,  at 
the  bafe  BC,  are  equal,  the  triangle  is  equicrural. 

3.  In  every  fpherical  triangle,  each  fide  is  lefs  than  a  femicircle  : 
any  two  fides  taken  together  are  grower  than  the  third  ;  and  all  the 
three  fides  together  are  lefs  than  the  periphery  of  a  great  circle :  and 
a  greater  fide  is  always  oppofed  to  a  greater  angle,  and  a  lefs  fide  to 
a  lefs  angle. 

4-  If  in  a  fpherical  triangle  BAB  (fig.  16,)  two  legs  AB  and  BC, 
taken  together,  be  equal  to  a  femicircle  ;  the  bafe  AC  being  conti¬ 
nued  to  D  ;  the  external  angle  BCD  will  be  equal  to  the  internal 
oppofite  one  B  A  C. 

If  the  two  legs  together  be  lefs  than  a  femicircle,  the  external  an¬ 
gle  BCD  will  be  greater  than  the  internal  oppofite  one  A  ;  and  if 
the  legs  be  greater  than  a  femicircle,  the  external  angle  B  C  D  will 
be  lefs  than  the  internal  oppofite  one  A  ;  and  the  reverfe  of  all  thefe 
holds,  viz.  if  the  angle  BCD  be  equal  to,  greater,  or  lefs,  than  A, 
the  fides  A  B  and  B  C  are  equal  to,  greater,  or  lefs,  than  a  femicircle. 

5.  If  in  a  fpherical  triangle  ABC  two  fides  AB  and  B  C  be  equal 
to  a  femicircle,  the  angles  at  the  bafe,  A  and  C,  are  equal  to  two 
right  ones.:  if  the  fides  be  greater  than  a  femicircle,  the  angles  are 
greater  than  two  right  ones  ;  and  if  lefs,  lefs;  and  converfely. 

6.  In  every  fpherical  triangle,  each  angle  is  lefs  than  two  right  ones  ; 
and  the  three  together  are  lefs  than  fix  right  angles,  and  greater  than 
two. 

7.  If  in  a  fpherical  triangle  B  A  C  (fig.  16,)  the  fides  A  B  and  A  C 
be  quadrants,  the  angles  at  the  bafe,  B  and  C,  will  be  right  angles. 
And,  if  the  intercepted  angle  A  be  a  right  angle,  B  C  will  be  a  qua¬ 
drant  ;  if  A  be  obtufe,  B  C  will  be  greater  than  a  quadrant ;  and  if 
acute,  lefs  ;  and  converfely. 

8.  If  in  a  fpherical  redtangular  triangle,  the  fide  B  C  (fig.  17,)  ad¬ 
jacent  to  the  right  angle  B,  be  a  quadrant;  the  angle  A  will  be  a  right 
angle;  if  BE  be  lefs  than  a  quadrant,  the  angle  A  will  be  obtufe  ; 
and  if  B  D  be  lefs  than  a  quadrant,  the  angle  A  will  be  acute  ;  and 
converfely. 

9.  If  in  a  fpherical  redtangular  triangle,  each  leg  be  either  greater 
or  lefs  than  a  quadrant,  the  hypothenufe  will  be  lefs  than  a  quadrant ; 
and  converfely. 

10.  If  in  a  fpherical  oblique-angular  triangle  A  C  B  (fig.  18,)  both 
angles  at  the  bafe,  A  and  B,  be  either  obtufe  or  acute ;  the  perpen¬ 
dicular  C  D,  let  fall  from  the  third  angle  C  to  the  oppofite  fide  A  B, 
falls  within  the  triangle:  if  one  of  them,  A,  be  obtufe;  and  the 
other,  B,  acute,  the  perpendicular  falls  without  the  triangle. 

11.  If  in  a  fpherical  triangle,  A  C  B,  all  the  angles  A,  B,  and  C, 
be  acute,  the  fides  are  each  lefs  than  a  quadrant.  Hence,  if  in  an 
oblique  angular  fpherical  triangle,  one  fide  be  greater  than  a  quadrant, 
one  angle  is  obtufe,  viz.  that  oppofite  to  this  fide. 

12.  If  in  a  fpherical  triangle,  A  C  B,  two  angles,  A  and  B,  be  ob¬ 
tufe,  and  the  third,  C,  acute  ;  the  fi^es  AC  and  C  B,  oppofite  to  the 
obtufe  angles,  are  greater  than  a  quadrant ;  and  that  oppofite  to  the 
acute  angle,  A  B,  is  lefs  than  a  quadrant.  Hence,  if  the  two  fides 
be  lefs  than  a  quadrant,  the  two  angles  are  acute. 

13.  If  in  a  fpherical  triangle  the  feveral  fides  be  each  greater  than  a 
quadrant ;  or  only  two  of  them  greater,  and  the  third  be  equal  to  a 
quadrant,  the  feveral  angles  are  obtufe. 

14.  If  in  an  oblique-angular  fpherical  triangle  two  fides  be  lefs  than 
a  quadrant,  and  the  third  greater ;  the  angle  oppofite  to  the  greateft: 
will  be  obtufe,  and  the  reft  acute. 

Spherics,  the  doftrine  of  the  fphere,  particularly  of  the  feveral 
circles  deferibed  on  the  furface  thereof ;  with  the  method  of  pro- 
jedting  the  fame  in  piano.  The  principal  matters  fhewn  herein  are 
as  follow  : 

1.  If  a  fphere  be  cut  in  any  manner,  the  plane  of  the  fedtion  will 
be  a  circle,  whofe  center  is  in  the  diameter  of  the  fphere. 

Hence,  i°,  The  diameter  H  I  ( Plate  132,  fig.  19,)  of  a  circle  paf- 
fing  through  the  center  C,  is  equal  to  the  diameter  AB  of  the  gene¬ 
rating  circle;  and  the  diameter  of  a  circle,  as  F  E,  that  does  not  pafs 
through  the  center,  is  equal  to  fome  chtfrd  of  the  generating  circle. 

Hence,  20,  As  the  diameter  is  the  greateft  of  all  chords,  a  circle 
pafting  through  the  center  is  the  greateft  circle  of  the  fphere  ;  and  all 
the  left  are  lefs  than  the  fame. 

Hence  alfo,  30,  All  great  circles  of  the  fphere  are  equal  to  one 
another. 

Hence  alfo,  40,  If  a  great  circle  of  the  fphere  pafs  through  any 
given  point  of  the  fphere,  as  A,  it  mult  alfo.  pafs  through  the  point 
diametrically  oppofite  thereto,  as  B. 

Hence  alfo,  50,  If  two  great  circles  mutually  interfedt  each  other, 

1  the  line  of  fedtion  is  the  diameter  of  the  fphere  ;  and  therefore  two 
great  circles  interfedt  each  other  in  points  diametrically  oppofite. 

Hence  alfo,  6°,  A  great  circle  of  the  fphere  divides  it  into  two 
equal  parts  or  hemifpheres. 

2.  All  great  circles  of  the  fphere  cut  each  other  into  two  equal 
parts ;  and,  converfely,  all  circles  that  thus  cut  each  other  are  great 

j  circles  of  the  fphere. 

3.  An, arch  of  a  great  circle  of  the  fphere,  intercepted  between, 
another  arch  H  I  L  (fig.  20,)  and  it’s  poles  A  and  B,  is  a  quadrant. 

I  That  intercepted  between  a  lefs  circle  DEF,  and  one  of  it’s  poles 
l  20  K  A, 

r  I  G  o  N  O  M  E  T  R  Y. 


of 


A,  is  greater  than  a  quadrant ;  and  that  between  the  fame,  and  the 
other  pole  E,  lefs  than  a  quadrant ;  and  converlelv. 

а.  If  a  great  circle  of  the  fphere  pafs  through  the  poles  of  ano¬ 
ther,  that  other  paffes  through  the  poles  of  this.  And  if  a  great 
circle  pafs  through  the  poles  of  another,  the  two  cut  each  other  at 

rieS.' F  B  D.  pals  .hrqugh  the  poles  A  and  B 
a  Idler  circle  DK  F,  it  cuts  it  into  equal  parts^  and  at  right  angles. 

б.  If  two  great  circles  AEBFandCFDT  (fy.  .3, 1  interfea 

each  other  in  the  poles  E  and  F  of  another  great  circle  AC  BD 
that  other  will  pafs  through  the  poles  I  and  1,  H  and  A,  of  the  circles 
»  |~^  jp 

7  If  two  great  circles  A  E  B  F  and  C  ED  F,  cut  each  other  mu¬ 
tual^  ;  the  angle  of  obliquity  A  E  C  will  be  equal  to  the  diftance  of 

8.^AIl  circles  of  the  fphere,  as  G  F  and  L  K  (fig.  24,)  equally 
diftant  from  it’s  center  C,  are  equal ;  and  the  farther  they  are  re¬ 
moved  from  the  center,  the  lefs  they  are.  Hence,  fince  of  all  pa¬ 
rallel  chords  only  two,  G  F  and  L  K,  are  equally  diftant  From  the 
center  ;  of  all  the  circles  parallel  to  the  fame  great  circle,  only  two 

3TC  CQ Lisl. 

0.  If  the  arches  F  H  and  K  H,  and  G I  and  I  L,  intercepted  be¬ 
tween  a  great  circle  I IVI H,  and  the  leflfer  circles  G  N  F  and  L  O IC 

be  equal,  the  circles  are  equal. 

10.  If  the  arches  F  H  and  G  I  of  the  fame  great  circle  A  I  B  H, 
Intercepted  between  two  circles  G  N  F  and  I  M  H,  be  equal,  the 
circles  are  parallel. 

11.  An  arch  of  a  parallel  circle  I  G  (fig.  12,)  is  fimilar  to  an  arch 
of  a  great  circle  AE  ;  if  each  be  intercepted  between  the  fame  great 
circles  C  A  F  and  C  E  F. 

Hence,  the  arches  A  E  and  I G  have  the  fame  ratio  to  their  peri, 
pheries;  and,  confequently,  contain  the  fame  number  of  degrees. 
And  hence  the  arch  I G  is  lefs  than  the  arch  A  E. 

12.  The  arch  of  a  great  circle  is  the  fhorteftline  which  can  be 
drawn  from  one  point  of  the  furface  of  the  fphere  to  another :  and 
the  lines  between  any  two  points  on  the  fame  furface  are  the  greater, 
as  the  circles  whereof  they  are  arches  are  the  lefs. 

Hence,  the  proper  meafure,  or  diftance,  of  two  places  on  the  fur¬ 
face  of  the  fphere,  is  an  arch  of  a  great  circle  intercepted  between 
the  fame. 

Tangent.  A  Tangent  of  an  arch,  is  a  right  line,  raifed  per¬ 
pendicularly  on  the  extreme  of  the  diameter,  and  continued  to  a 
point,  where  it  is  cut  by  a  fecant,  that  is,  by  a  line,  drawn  from  the 
center  through  the  extremity  of  the  arch  whereof  it  is  a  tangent. 

A  tangent  of  an  arch  E  A  ( Plate  fig.  3,)  is  a  part  of  a  tangent 
of  a  circle  (that  is,  of  a  right  line,  which  touches  a  circle  without 
cutting  it)  intercepted  between  two  right  lines,  drawn  from  the  cen¬ 
ter  C,  through  the  extremes  of  the  arch  E  and  A.  Hence,  the/aw- 
gent  F  E  is  perpendicular  to  the  radius  E  C.  And  hence  the  tangent 
F  E  is  the  tangent  of  the  angle  ACE,  as  alfo  of  that  of  A  C  I ;  fo  that 
two  adjacent  angles  have  only  the  fame  common  tangent. 

Co- Tangent,  or  Tangent^  the  compliment,  is  th  0  tangent  of 
an  arch  which  is  the  complement  of  another  arch  to  a  quadrant. 
Thus,  a  tangent  of  the  arch  AH,  is  the  co-tangent  of  the  arch  AE, 
or  the  tangent  of  the  complement  of  the  arch  A  E. 

To  find  the  length  of  the  Tangent  of  any  arch ,  the  fine  of  the  arch 
being  given  :  fuppofe  the  arch  A  E,  the  given  fine  A  D,  and  the  tan¬ 
gent  required  E  F.  Since  both  the  fine  and  tangent  are  perpendicu¬ 
lar  to  the  radius  E  C,  they  are  parallel  to  each  other.  Wherefore 
as  the  cofine  D  C  is  ro  the  fine  A  D,  fo  is  the  whole  fine  to  the  tan¬ 
gent  E  F.  Hence,  a  canon  of  fines  being  had,  a  canon  of  tangents  is 
cafiiy  conftruded  therefrom. 

Triangles.  The-feveral  cafes  thereof  are  reducible  to  the  fol¬ 
lowing  problems  : 

Solution  of  Plane  Triangles.  1.  Two  angles  A  and  C  {Plate 
*32»  fig'  27,)  being  given,  together  with  a  fide  AB  oppofite  to  one 
of  them,  C  ;  to  find  the  fide  B  C  oppofite  to  the  other,  A.  The 
rule  or  canon  is  this  :  as  the  fine  of  the  angle  C  is  to  the  given  fide 
AB,  oppofite  to  the  fame  ;  fo  is  the  fine  of  the  other  angle  A,  to 
the  fide  required.  The  fide  B  C,  therefore,  is  commodioufly  found 
by  the  logarithms,  from  the  rule  given  for  finding  a  fourth  propor¬ 
tional  to  3  numbers  given.  See  the  article  Logarithm. 

If  the  hypothenufe  B  C  of  a  right-angled  triangle  ABC  (fig.  28  ) 
were  given,  together  with  the  angles,  either  of  the  Tides  might  be 
had  by  the  following  proportion  :  as  the  log.  of  the  whole  fine,  or 
radius,  is  to  the  hyp.  B  C,  fo  is  the  fine  of  B  to  A  C,  or  the  fine  of 
C  to  A  B. 

If  the  angles  were  given,  and  one  fide,  e.gr.  AB,  the  hypothenufe 

/V"  h.ad,bythc  following  proportion  :  as  the  log.  of  fine  of 

*° 1S  tbe  °2‘  whole  fine  or  radius  to  the  hypothe¬ 
nufe  BC. 

2.1  wo  fides  A  B  and  BC,  together  with  the  angle  C,  oppofite 
to  one  of  them  given  ■  to  find  the  other  angles  A  and  B.  The  rule 
is  this :  as  one  fide  AB  is  to  the  fine  of  the  given  angle  oppofite 

SZSSiZ:  the  B  C,  ,0  the  fine  of  .he  angle  required 

E.  gr.  Suppofe  A  B  =94,  B  C  =  69,  C  =  72*  15'. 

Log.  of  A  B  1.9731279 

Log.  of  fine  of  C  9.978817c 

Log,  of  BC _  x.  838840 1 

Sum  of  log.  of  fine  1  0  - 

of  C  and  of  BC  )  1  *-8176666 

T,  .  ^og.  of  fine  of  A  9.8445387 

The  neareft  number  to  which,  in  the  table  of  logarithmic  sines 
is  440  2/.  Now,  the  given  angle  C  being  720  1  </  the  fum  of 
two  „6« '3*  fubtraafd  from  ?*>,  the  fu^of  th^three^  & 
24%  for  the  other  angle  fought,  B.  b  ■> 

In  like  manner,  fuppofe,  in  a  right-angled  triangle,  (fig,  29,)  that 


befide  the  right  angle  A,  is  given  the  hvpothenufc  B  C,  4c,  and  the 
cathetus  A  C,  36,  to  find  the  angle  B  ;  then  will  the  operation 
ftand  thus  : 

Log.  ofBC  16901961 


Log.  of  whole  fine 
Log.  of  A  C 


10.0000000 

1.5,563025 


Log.  ot  line  of  B  9.8661064  The  correfpond- 

ing  number  to  which,  in  the  table  of  logarithmic  sines,  is  47°  16' ; 
confequently,  C=.^2°4f.  The  other  fid^  AB  maybe  eafily 
found  by  the  firft  cafe. 

3.  Two  Tides  BA  and  A  C,  together  with  the  included  angle  A, 
being  given  ;  to  find  the  two  remaining  angles. 

1.  If  the  triangle  A  BC  be  re&angular  ;  take  one  of  the  Jides  in¬ 
cluding  the  right  angle,  as  A  B,  for  radius  ;  then  will  C  A  be  the 
tangent  of  the  oppofite  angle  B  :  the  rule  then  is :  As  one  leg  A  B, 
is  to  the  other  AC;  fo  is  the  whole  fine,  or  radius,  to  the  tangent 
of  the  angle  B. 

2.  If  the  angle  A  be  oblique,  (fig.  28,)  the  rule  is  :  As  the  fum  of 
the  given  (ides  A  B  and  A  C  is  to  their  difference  ;  fo  is  the  tangent 
of  half  the  fum  of  the  fought  angles,  C  and  B,  to  the  tangent  of  half 
the  difference.  Adding,  therefore,  the  half  difference,  to  the  half 
fum  ;  the  aggregate  will  be  the  greater-angle  C  ;  and  fubtrading  the 
half  difference  from  the  half  fum,  the  remainder  is  the  lefs  angle  B. 

4.  The  three  Tides,  A  B,  B  C,  and  C  A  (fig.  29,)  being  given,  to 
find  the  angles,  A,  B,  and  C.  From  the  vertex  of  the  angle  A,  with 
the  extent  of  the  leaf!  fide  A  B,  deferibe  a  circle :  then  will  C  D  be 
sir  the  fum  of  the  legs  A  C  and  A  B  ;  and  C  F  their  difference. 
The  rule  then  is:  As  the  bafe  B  C  is  to  the  fum  of  the  legs  C  D, 
fo  is  the  difference  of  the  legs  C  F,  to  the  fegment  of  the  bafe  C  G. 
This  fegment,  thus  found,  being  fubtraded  from  the  bafe  CB,  the 
remainder  is  the  chord  G  B.  Then,  from  A  to  the  chord  GB  let 
fall  the  perpendicular  AE;  thus  will  B E  =  EGrri G  B. 

Thus  in  a  redangled  triangle,  A  EB,  the  fides  A  B  and  BE  be¬ 
ing  given  ;  or,  in  a  redangled  triangle,  ACE,  the  lides  A  C  and 
C  E  being  given  :  the  angles  B  and  A  are  found. 

Solution  of  right-angled  fpherical  Triangles,  by  the  common  rules . 
I.  In  a  right-angled  lpherical  triangle,  any  two  parts,  befide  the  right 
angle,  being  given,  to  find  any  of  tne  reft. 

1.  Confider  whether  the  parts,  w  hich  come  to  the  queftion,  he 
conjund  or  disjund  (fee  Part).  It  the  disjund  be  oppofite  to  each 
other;  as,  if  the  hypothenufe  BC,  and  the  angle  C  (fig.  30,)  be 
given,  to  find  the  oppofite  leg  A  B  ;  then  the  rule  is :  As  the  whole 
fine  is  to  the  fine  of  the  hypothenufe  BC,  fo  is  the  line  of  the  angle 
C,  to  the  fine  of  the  oppofite  leg  A  B.  2.  If  the  disjund  parts  be 
not  oppofite  to  each  other  ;  as,  if  A  B,  and  the  adjacent  angle  B,  be 
given  for  the  oppofite  angle  C  ;  the  fides  of  the  triangle  are  to  be 
continued  one  way,  till  they  become  quadrants,  that  you  may  thus 
have  a  new  triangle ;  wherein  the  parts  that  come  into  the  queftion 
are  mutually  oppofite  to  each  other  ;  as,  in  our  cafe,  the  triangle 
E  B  F,  wherein  we  have  given  B  F,  the  complement  of  the  leg  A  B, 
and  the  angle  B  for  E  F,  the  complement  of  the  angle  C.  The  ruler 
then  is  :  As  the  whole  fine  is  to  the  fine  of  B  F  ;  fo  is  the  fine  of  the 
angle  B  to  the  fine  E  F,  or  cofine  of  C.  3.  If  the  hypothenufe  be 
not  among  the  conjund  parts,  as  if  the  legs  A  B  and  A  C  be  given 
for  an  angle  oppofite  to  one  of  them  ;  the  rule  is :  As  the  fine  of  A  C 
is  to  the  whole  fine  ;  fo  is  the  tangent  of  A  B  to  the  tangent  of  C. 

4.  But  if  the  hypothenufe  be  found  among  the  conjund  parts,  as 
if  the  hypothenufe  B  C,  and  the  angle  C,  be  given,  to  find  the  ad¬ 
jacent  fide  A  C ;  the  fides  of  the  triangle  are  to  be  continued  one  way 
till  they  become  quadrants,  that  we  may  have  a  new  triangle,  wherein 
the  hypothenufe  is  not  among  the  parts  that  come  into  the  queftion  ; 
e.  gr.  in  our  cafe,  th e  triangle  E  B  F,  wherein  are  given  the  comple¬ 
ment  EB  of  the  hypothenufe  BC,  and  the  complement  of  the  angle 
C,  and  the  angle  F  the  complement  of  the  leg  A  C.  Since  then, 
in  the  triangle  EF  B,  the  hypothenufe  does  not  come  in  the  queftion, 
the  rule  is  as  before  : 

As  the  fine  of  EF,  or  cofine  of  C,  is  to  the  whole  fine  ;  fo  is  the 
tangent  of  EB,  or  co-tangent  of  B  C,  to  the  tangent  of  F,  or  co¬ 
tangent  of  A  C. 

5.  When  the  fides  of  a  triangle  are  to  be  continued,  it  is  the  fame 
thing  which  way  foeverthey  be  produced,  provided  no  acute  angle 
come  into  the  queftion,  othervvife  the  fides  are  to  be, continued  thro’ 
the  other  ob’ique  one.  And  if  both  be  in  the  connedion,  the  fides 
are  to  be  continued  through  that  adjacent  to  the  fide  in  queftion. 

By  this  means  a  triangle  is  always  obtained  wherein  the  thing  re¬ 
quired  is  found,  either  by  the  rule  of  fines  or  tangents. 

Solution  of  right-angled  fpherical  Triangles,  by  one  catholic  rule. 
Confider,  as  before,  whether  the  parts  that  come  in  queftion  be  con¬ 
jund  or  disjund.  See  Part. 

If  either  one,  or  both  the  fides,  including  the  right  angle,  come 
into  the  queftion;  for  it,  among  the  data,  write  it’s  complement  to 
a  quadrant.  Since  then  by  the  catholic  rule,  delivered  under  the  ar¬ 
ticle  trigonometry,  the  whole  fine,  with  the  fine-complement 
of  the  middle  part,  mult  be  equal  to  the  fines  of  the  disjund  parts, 
and  the  co-tangents  of  the  conjund  parts  ;  from  the  fuin  of  thofe 
datafubtrad  the  third  datum  ;  the  remainder  will  be  fome  fine  or 
tangent,  the  fide  or  angle  correfponding  to  which,  in  the  artificial 
canon  of  triangles ,  is  the  fide  or  angle  fought. 

Solution  of  oblique-angled  fpherical  Triangles,  i.  In  an  oblique- 
angled  fpherical  triangle  A  BC,  [Plate  132 ,fig.  32,)  two  fides  A  B 
and  B  C  being  given,  together  with  an  angle  A,  oppofite  to  one  of 
them,  to  find  the  other  C  :  the  rule  is; 

As  the  fine  of  the  fide  B  C  is  to  the  fine  of  the  oppofite  angle  A  ; 
fo  is  the  fine  of  the  fide  B  A  to  the  fine  of  the  oppofite  angle  C. 

2.  Given  two  angles  C,  82°  34',  and  A,  430  20",  together  with 
the  fide  A  B,  66°  45',  oppofite  to  one  of  them  C  ;  to  find  the  lide 
BC  oppofite  to  the  other  of  them  A  ;  fay,  as  the  fine  of  the  angle 
C  is  to  fine  of  the  opp’ofite  fide  A  B,  fo  is  the  fine  of  the  angle  A  to 

the 
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the  fine  of  the  oppofite  fide  BC.  The -former  example  may  fuffice 
for  the  prefent  cafe. 

3.  Given  two  fides  AB,  66°  45',  and  BC,  39°  29',  together 
with  an  angle  oppofite  to  one  of  them  A,  43°  20' ,  to  find  the  angle 
included  by  them,  B.  Suppofe  the  angle  C  to  be  acute,  fince  the 
other,  A,  is  alfo  acute,  the  perpendicular  BE  falls  in  with  the  tri¬ 
angle.  In  the  redlangled  triangle  ABE,  therefore,  from  the  given 
angle  A,  and  fide  A  B,  find  the  angle  ABE.  Since  BE  is  aflumed 
as  a  lateral  part  in  the  triangle  AEB,  the  angle  E  B  C  is  a  middle 
part,  and  the  fide  B  C  mult  be  a  conjoint  part :  the  cofine  of  the 
angle  E  B  C  will  be  found  by  fubtradling  the  co-tangent  of  A  B  from 
the  fum  of  the  cofine  of  the  angle  ABE,  and  the  co-tangent  of  B  C. 
If  then  the  angles  ABE  and  E  B  C  be  added  together,  or  in  cafe  the 
perpendicular  fall  without  the  triangle ,  be  fubtradled  from  each  other, 
you  will  have  the  angle  required  B. 

4.  Given  two  angles  A,  430  2o',  and  B,  790  3',  together  with 
the  adjacent  fide  A  B,  66°  45' ;  to  find  the  iide  B  C  oppofite  to  one 
of  them. 

From  one  of  the  given  angles  B,  let  fall  a  perpendicular  E  B  to 
the  unknown  fide  of  AC;  and  the  redlangled  triangle  ABE  from 
the  given  angle  A,  and  hypothenufe  A  B,  find  the  angle  ABE; 
which,  fubtradled  from  the  angle  ABC,  leaves  the  angle  EBC. 
But  if  the  perpendicular  (hall  fall  without  the  triangle,  the  angle 
ABC  Ihould  have  been  fubtradled  from  A  B  E.  Since  as  the  per¬ 
pendicular  BE  is  taken  for  one  of  the  lateral  parts,  the  middle  part 
in  the  triangle  A  B  E  is  the  angle  B,  and  the  conjoint  part  A  B ;  in 
the  triangle  EBC  the  middle  part  is  the  angle  B,  and  the  eonjundl 
part  B  C ;  the  co-tangent  of  the  fide  B  C  is  found  by  fubtradling  the 
cofine  of  EBA  from  the  fum  of  the  co-tangent  of  A  B,  and  the  cofine 
of  EBC. 

5.  Given  two  Tides  AB,  66°  45',  and  BC,  390  29',  with  the  an¬ 
gle  A  oppofite  to  one  of  them,  43°  zo'  \  to  fiod  ^e  thud  fide  A  C. 

Letting  fall,  as  before,  the  perpendicular  BE  ;  in  the  redtangled 
triangle  A  BE,  from  the  given  angle  and  hypothenufe  A  B,  find  the 
fide  A E.  Since  afluming  BE  for  a  lateral  part  in  the  triangle  A E  B, 
AB  is  the  middle  part,  and  A  E  is  the  feparate  part ;  and  in  the  tri¬ 
angle  BEC,  BC  is  the  mean  part,  and  EC  a  disjundl  part;  the 
coline  of  E  C  is  found  by  fubtradling  the  cofine  of  A  B  from  the  fum 
of  the  cofines  of  A  E  and  CB.  If  then  the  fegments  AE  and  EC 
be  added  together,  or  in  cafe  the  perpendicular  fall  without  the  trian¬ 
gle ,  be  fubtradled  from  each  other,  the  fide  A  C  will  be  had. 

6.  Given  two  fides  AC,  65°  31',  and  AB,  66°  45',  together 
with  the  included  angle  A,  430  20' ;  to  find  the  third  fide  B  C  oppo¬ 
fite  thereto. 

Letting  fall  the  perpendicular  B  E,  find,  in  the  redlangled  triangle , 
the fegment  AE ;  which,  fubtradled  from  A  C,  leaves  EC.  It  the 
perpendicular  fall  without  the  triangle ,  A  C  is  to  be  fubtradled  from 
AE.  Since  by  afluming  the  perpendicular  BE  for  a  lateral  part  in 
the  triangle  AEB,  A  B  becomes  a  middle  part,  and  A  E  a  feparate 
part :  in  the  triangle  EBC,  C  B  is  the  middle  part,  E  C  a  feparate 
part:  the  cofine  of  BC  is  found  by  fubtradling  the  cofine  of  AE 
from  the  fum  of  the  cofines  of  A  B  and  E  C. 

7.  Given  two  angles  A,  430  20/,  and  B,  790  3'',  together  with 
the  fide  C  B,  390  29 /,  oppofite  to  one  of  them  ;  to  find  the  fide  AB 
adjacent  to  both* 

Letting  fall  the  perpendicular  C  D  from  the  unknown  angle  C, 
to  the  oppofite  fide  A  B ;  and  that  falling  within  the  triangle;  from 
the  given  angle  B,  and  the  hypothenufe  BC,  feek  in  the  redlangled 
triangle  BCD  for  the  fegment  BD.  Since,  afluming  the  perpen¬ 
dicular  CD  for  a  lateral  part  in  the  triangle  C  D B,  D B  is  the  mean 
part,  and  the  angle  B  a  eonjundl  part ;  and  in  the  triangle  C  D  A, 
A  D  is  the  middle  part,  and  the  angle  A  a  eonjundl  part :  the  fine 
of  the  fegment  A  D  is  found  by  fubtradling  the  co-tangent  of  the 
angle  B  from  the  fum  of  the  fine  of  D  B,  and  the  co-tangent  of  the 
angle  A.  If  then  the  fegments  AD  and  DB  be  added,  or,  in  cafe 
the  perpendicular  fall  without  the  triangle,  be  fubtradled  from  each 
other,  the  refult  will  be  the  fide  AB  required. 

8.  Given  two  fides  AB,  66°  45.  and  BC,  39°  29',  with  the  in¬ 
cluded  angle  790  3' ;  to  find  the  angle  A  oppofite  to  one  of  them. 

Letting  fall  the  perpendicular  C  D,  find  the  fegment  BD,  as  in 
the  preceding  problem.  This,  fubtradled  from  AB,  leaves  AD. 
If  the  perpendicular  fall  without  the  triangle,  A  B  is  to  be  added  to 
D B*  And  fince,  by  afluming  the  perpendicular  CD  for  a  lateral 
part  in  the  triangle  CDB,  B  D  is  the  middle  part,  and  the  angle  B 
a  conjoint  part ;  and  in  the  triangle  C  D  A,  AD  is  the  middle  part, 
and  the  angle  A  a  conjoint  part,  the  co-tangent  of  the  angle  A  is 
found  by  fubtradling  the  fine  of  D  B  from  the  fum  of  the  co-tangent 
of  the  angle  B,  and  yf  the  fine  of  A  D. 

9.  Given  two  angles  A,  430  20',  and  B,  790  3',  together  with 
the  adjacent  fide  A  B,  66°  45' ;  to  find  the  angle  C  oppofite  the  fame. 

From  one  of  the  given  angles  B,  letting  fall  the  perpendicular  BE, 
to  the  oppofite  fide  A  C  ;  in  the  redlangled  triangle  ABE,  from  the 
given  angle  A,  and  hypothenufe  AB,  we  find  the  angle  ABE; 
which,  fubtradled  from  ABC,  leaves  the  angle  EBC.  In  cafe  the 
perpendicular  fall  without  the  triangle,  ABC  is  to  be  fubtradled  from 
ABE.  Since,  by  afluming  B  E  for  a  lateral  part  in  the  triangle 
CEB,  the  angle  C  is  a  middle  part,  and  the  angle  C B E  a  disjundt 
part,  and  in  the  triangle  ABE,  the  angle  A  is  the  middle  part,  and 
the  angle  ABE  the  disjoint  part :  the  cofine  of  the  angle  C  is  found 
by  fubtradling  the  fine  of  the  angle  ABE,  from  the  fum  of  the  co- 
fiue  of  the  angle  A,  and  the  fine  of  E  B  C. 

10.  Given  two  angles  A,  430  20',  and  C,  82°  34',  together  with 
a  fide  B  A,  66°  45',  oppofite  to  one  of  them ;  to  find  the  other  angle. 

From  the  fought  angle  B,  let  fall  a  perpendicular  B E ;  and  in  the 
right-angled  triangle  AEB,  from  the  given  angle  A,  and  hypothe¬ 
nufe  B  A,  find  the  angle  ABE.  Since,  afluming  the  perpendicular 
E  B  for  a  lateral  part  in  the  triangle  E  C  B,  the  angle  C  is  the  middle 


part,  and  the  angle  C  B  E  a  disjundl  part ;  and  in  the  triangle  ABE, 
the  angle  A  is  the  middle  part,  and  the  angle  ABE  is  a  disjundl 
part :  the  fine  of  the  angle  E  B  C  is  found  by  fubtradling  the  coline 
of  A  from  the  fum  of  the  cofine  of  C,  and  of  the  fine  of  ABE.  If 
then  ABE  and  E  B  C  be  added,  or,  in  cafe  the  perpendicular  fall 
without  the  triangle,  be  fubtradled  from  each  other,  the  refult  will  be 
the  angle  required  ABC. 

11.  Given  the  three  fides,  to  find  an  angle  oppofite  to  one  of  them, 

I.  If  one  fide  AC  (fig.  19,)  be  a  quadrant,  and  the  leg  AB  be  lefs 
than  a  quadrant,  find  the  angle  A.  Continue  AB  to  F,  till  AF 
become  equal  to  a  quadrant ;  and  from  the  pole  A  draw  the  arch  C  F, 
to  cut  the  arch  B  F  at  right  angles  in  F.  Since  in  the  redlangled 
triangle  C  B  F,  we  have  given  the  hypothenufe  BC,  and  the  fide  F  B, 
or  it’s  complement  A  B  to  a  quadrant ;  we  fhall  find  the  perpendicu¬ 
lar  C  F,  which  being  the  meafure  of  the  angle  CAB,  that  angle 


is  found  of  courfe. 

2.  If  one  fide  A  C  be  a  quadrant,  and  the  other  A  B  greater  than 
a  quadrant,  feek  again  the  angle  A  :  from  A  B  fubtradl  the  quadrant 
A  D,  and  from  the  pole  A  deferibe  the  arch  C  D,  cutting  the  arch 
A  B  at  right  angles  in  D.  Since  in  the  redlangled  triangle  CDB, 
the  hypothenufe  B  C,  and  fide  D  B,  or  excefs  of  the  fide  A  B  be¬ 
yond  a  quadrant,  is  given,  the  perpendicular  C  D  will  be  found  as 
before,  which  is  the  mealure  of  the  angle  A  required. 

3.  If  the  triangle  be  ifofceles,  and  A  C  =  C  F  ;  and  the  angle 
A  C  F  be  required,  bifedl  AF  in  D,  and  through  D  and  C  draw 
the  arch  D  C.  Since  D  C  is  perpendicular  to  A  F,  the  angles  A 
and  F,  and  A  C  D,  and  DCF,  are  equal ;  from  the  hypothenufe 
A  C,  and  leg  AD,  given,  in  the  redlangled  triangle  A  C  D,  we  find 
the  angle  A  C  D  ;  the  double  whereof  is  the  angle  required  A  C  F : 
and  from  the  fame  data  may  the  angle  A  or  F  be  found. 

4.  If  the  triangle  be  fealenous,  and  the  angle  A  (jig.  32,)  be  re¬ 
quired  ;  from  C  let  fall  the  perpendicular  C  D,  and  leek  the  femi- 
difference  of  the  fegments  A  D  and  D  B,  by  faying,  as  the  tangent 
of  half  the  bafe  A  B  is  to  the  tangent  of  half  the  fum  of  the  legs  AC 
and  C  B ;  fo  is  the  tangent  of  their  femi-difference  to  the  tangent  of 
the  femi-difference  of  the  fegments  A  D  and  D  B  :  add  then  the 
femi-difference  of  the  fegments  to  the  half  bafe,  to  find  the  greater 
fegment ;  and  fubtradl  the  fame  from  the  fame  for  the  lefs.  Thus 
having  in  the  redlangled  triangle  CAD,  the  hypothenufe  A  C,  and 
the  fide  AD,  the  angle  A  is  found  thence.  After  the  fame  manner 
is  B  found  in  the  other  CDB,  from  C  B  and  D  B  given. 

12.  Given  the  three  angles  A,  B,  and  C,  to  find  any  of  the  fides. 
Since  in  lieu  of  the  given  triangle,  another  may  be  aflumed,  whofe 
fides  are  equal  to  the  given  angles,  and  the  angles  to  the  given  fides  ; 
this  problem  is  refolved  after  the  fame  manner  as  the  preceding  one. 

Spherical  Trigonometry,  is  the  art  whereby  from  three 
given  parts  of  a  fpherical  triangle,  we  find  the  reft  ;  e.  gr.  whereby 
from  two  Tides,  and  one  angle,  we  find  the  other  two  angles,  and  the 


third  fide. 

The  principles  of  fpherical  trigonometry,  according  to  the  dodlrine 
of  Wolfius,  are  as  follow:  1.  In  every  redlangled  fpherical  triangle 
ABC,  redtangular  at  A,  the  whole  fine  is  to  the  fine  of  the  hypo¬ 
thenufe,  BC  ( Plate  132,  fig.  32,)  as  the  fine  of  either  of  the  acute 
angles,  C,  is  to  the  fine  of  the  leg  oppofite  thereto  A  B  ;  or  as  the 
fine  of  the  angle  B,  to  the  fine  of  it’s  oppofite  leg  AC:  whence  we 
deduce,  that  the  redlangle  of  the  whole  fine  into  the  fine  of  one  leg, 
is  equal  to  the  redlangle  of  the  fine  of  the  angle  oppofite  thereto,  in¬ 
to  the  fine  of  the  hypothenufe. 

2.  In  every  right-angled  fpherical  triangle  ABC  (fig.  30.)  neither 
of  whole  fides  is  a  quadrant ;  if  the  complements  of  the  legs  A  B  and 
A  C  to  a  quadrant,  be  confidered  as  the  legs  themfelves ;  the  redlan¬ 
gle  of  the  whole  fine  into  the  cofine  of  the  middle  part,  is  equal  to 
the  redlangle  of  the  fines  of  the  disjundl  parts,  or  extremes. 

Hence,  t,  If  the  lines  be  artificial,  that  is,  the  logarithms  of  the 
natural  ones ;  the  whole  fine,  with  the  cofine  of  the  middle  part, 
will  be  equal  to  the  fum  of  the  fines  of  the  disjundl  parts.  2.  Since, 
in  the  redlilinear  triangle  ABC  (jig.  33,)  the  whole  fine  is  to  the 
hypothenufe  B  C,  as  the  fine  of  the  angle  B  or  C  to  the  fine  of  the 
oppofite  leg  A  C  or  A  B  ;  if,  inflead  of  the  fines  of  the  fides,  we 
take  the  fides  themfelves ;  here,  too,  the  whole  fine,  with  the  cofine 
of  the  middle  part  AC  or  A B,  will  be  equal  to  the  fum  of  the  fines 
of  the  disjundl  parts  B  or  C  and  BC  ;  i.  e.  to  the  line  of  B  or  C, 
and  B  C  itfelf.  This  Wolfius  calls  regula Jinuum  catholica,  or  the  firfl 
part  of  the  catholic  rule  of  trigonometry ;  by  means  whereof  all  the 
problems  of  either  trigonometry  are  folved,  when  the  thing  is  effedted 
by  fines  alone. 

3.  In  the  redlangled  fpherical  triangle  A  B  C  (jig .  30,)  neither  of 
whofe  fides  is  a  quadrant ;  as  the  whole  fine  is  to  the  fine  of  the  ad¬ 
jacent  leg  A  C  ;  fo  is  the  tangent  of  the  adjacent  angle  C  to  the  tan¬ 
gent  of  the  leg  A  B. 

Whence,  i.  As  the  co-tangent  of  the  angle  C  is  to  the  whole  fine, 
as  the  whole  fine  is  to  the  tangent  of  the  angle  C,  fo  is  the  fine  of 
A  C  to  the  tangent  of  A  B  ;  therefore  the  co-tangent  of  the  angle  C 
will  be  to  the  whole  fine,  as  the  fine  of  the  leg  adjacent  thereto,  A  C, 
is  to  the  tangent  of  the  oppofite  one  A  B.  2.  The  redlangle,  there¬ 
fore,  of  the  whole  fine,  into  the  fine  of  one  leg  AC,  is  equal  to  the 
redlangle  of  the  tangent  of  the  other  leg  A  B,  in  the  co-tangent  of 
the  angle  C,  oppofite  to  the  fame.  And,  in  like  manner,  the  rec¬ 
tangle  of  the  whole  fine,  into  the  fine  of  the  leg  A  B,  is  equal  to  the 
redlangle  cf  the  tangent  of  the  leg  A  C  into  the  co-tangent  of  the 
angle  B.  1 

4.  In  every  right-angled  fpherical  triangle,  ABC,  neither  of 
whofe  fides  is  a  quadrant  ;  if  the  complements  of  the  legs  A  B  and 
A  C  to  a  quadrant,  or  their  excefles  beyond  a  quadrant,  be  confidered 
as  the  legs  themfelves ;  the  redlangle  of  the  whole  fine,  into  the  co¬ 
fine  of  the  middle  part,  will  be  equal  to  the  redlangle  of  the  co-tan¬ 
gents  of  the  eonjundl  parts.  Hence,  1,  If  the  fines  and  tangents  be 

5  artificial . 
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artificial;  the  whole  fine  with  the  cofine  of  the  middle  part,  is  equal 
-to  the  fum  of  the  co-tangents  of  the  contiguous  parts.  2.  Since  in 
the  recfti linear,  right-angled  triangle,  we  ufe  the  tangents,  when 
from  the  legs  A  B  and  AC  (fig.  33,)  given,  the  angle  C  is  to  be 
found ;  and  in  that  cafe  the  whole  fine  is  to  the  co-tangent  of  C,  1.  c. 
to  the  tangent  of  B,  as  A  B  to  A  C  ;  therefore,  alfo  in  the  redtili- 
near  triangle,  if  for  the  fines  and  tangents  of  the  fides  be  taken  the 
lides  themfelves ;  the  whole  fine,  ivith  the  cofine  of  the  middle  part, 
i.  e.  with  A  C,  is  equal  to  the  fum  of  the  co-tangents  of  the  con- 
junft  parts,  i.  e.  to  the  co-tangent  of  C,  or  the  tangent  of  B  and 
the  fide  A  B.  This  Wolfius  calls  reg/da  tangentium  catkolica,  and 
conftitutes  the  other  part  of  the  catholic  rule  of  trigonometry ;  where¬ 
by  all  problems  in  each  trigonometry,  where  tangents  art:  required, 

arefolved.  „  .  ,  ,  . 

My  lord  Napier’s  rule  to  the  like  effeeft,  is  thus :  that  the  whole 
fine,  with  the  fine  of  the  middle  part,  is  equal  to  the  fum  of  the 
tangents  of  the  contiguous  parts. 

It  is,  therefore,  a  catholic  rule,  which  holds  in  all  trigonometry, 
that  in  a  right-angled  triangle  ( notatis  notandis,  i.  e.  the  comple¬ 
ments  of  the  legs  A  B  and  AC  being  confidered  as  legs  themfelves, 
and,  in  re&ilinear  triangles,  the  fides  themfelves  being  taken  for 
the  fines-and  tangents  of  the  fides)  the  whole  fine,  with  the  cofine 
of  the  mean  or  middle  part,  is  equal  to  the  fum  of  the  fines  of  the 
disjuntft  or  feparate  parts,  or  the  fum  of  the  co-tangents  of  the  con- 
jun6t  or  contiguous  parts. 

For  an  illuftration  and  application  of  this  rule,  in  the  folution  of 
the  various  cafes  offpherical  triangles,  fee  Triangle. 


TRILL,  in  mufic,  a  plain  fhake  upon  a  Tingle  note,  formed  bj 
a  beating  in  the  throat  on  the  vowel  o,  or  by  the  Ihaking  of  the  pa¬ 
late  on  the  throat  in  one  found  upon  a  note. 

TRINITARIANS,  thofe  who  are  orthodox  and  believe  in  the 
Trinity  :  thofe  who  do  not  believe  therein,  being  called  Antitrini- 
tarians.  See  Antitrinitarians. 

TRINITY,  trinit  as,  in  theology,  the  ineffable  myftery  of  three 
perfons  in  one  God,  Father,  Son,  and  Holy  Spirit.  The  do&rine 
of  the  Trinity,  as  profefled  in  the  Chriftian  church,  is  as  follows  ; 
tharthere  is  but  one  God  in  three  diftintft  perfons,  Father,  Son,  and 
Holy  Ghoft  ;  perfon  fignifying  the  fame  as  effence ,  with  a  particular 
manner  of  fubfiftence,  which  the  Greek  fathers  call  hypoftafis,  ta¬ 
king  it  for  the  incommunicable  property  that  makes  a  perfon.  The 
Father,  Son,  and  Holy  Ghoft  are  believed  to  be  three  diftinft  per¬ 
fons  in  the  divine  nature,  becaufe  the  feriptures,  in  fpeaking  of  thefe 
three,  diftinguifh  them  from  one  another,  as  we  ufe  in  common 
fpeech  to  diftinguifh  three  feveral  perfons. 

Trinity-Sunday,  a  feftival  of  the  Chriftian  church,  obferved 
on  the  Sunday  next  after  Whitfunday  in  honour  of  the  Holy  and 
undivided  Trinity. 

Trinity-House,  a  fociety  founded  in  the  year  1515,  by  Sir 
Thomas  Spert,  Knt.  commander  of  the  great  fhip  Henry  Grace  de 
Dieu,  and  comptroller  of  the  navy  to  Henry  VIII.  for  the  regula¬ 
tion  of  feamen,  and  the  convenience  of  Ihips  and  mariners  on  our 
coaft,  and  incorporated  by  the  above-mentioned  prince,  who  con¬ 
firmed  to  them  not  only  the  ancient  rights  and  privileges  of  the  com¬ 
pany  of  mariners  of  England,  but  their  feveral  pofleffions  at  Dept¬ 
ford  ;  which,  together  with  the  grants  of  queen  Elizabeth  and  king 
Charles  II.  were  alfo  confirmed  by  letters  patent  of  the  firft  of  James 
II.  in  1685,  by  the  name  of  “  The  mafter,  wardens,  and  afliftants 
of  the  guild  or  fraternity  of  the  moft  glorious  and  undivided  Trinity 
and  of  St.  Clement,  in  theparifh  of  Deptford  Stroud,  in  Kent.”  ’ 
This  corporation  is  governed  by  a  mafter,  four  wardens,  eight  af- 
fiftants,  and  eighteen  elder  brethren  ;  but  the  inferior  members  of 
the  fraternity ,  named  younger  brethren,  are  of  an  unlimited  number  • 
for  every  mafter,  or  mate,  expert  in  navigation,  may  be  admitted  as 
fuch  ;  and  thefe  ferve  as  a  continual  nurfery  to  fupply  the  vacancies 
among  the  elder  brethren,  when  removed  by  death,  or  otherwife. 
TRIPLE,  in  mufic,  is  one  of  the  fpecies  of  meafure  or  time* 
Triple. time  confifts  of  many  different  fpecies,  of  which  there  "are 
in  general  four,  each  of  which  has  it’s  varieties.  The  common 
name  triple  is  taken  hence,  that  the  whole  halfof  the  bar  is  divifible 
into  three  parts,  and  is  beaten  accordingly.  The  firft  fpecies  is  cal¬ 
led  the  fimple  triple,  wherein  the  meafure  is  equal  to  three  femi- 
breves,  three  minims,  three  crotchets,  three  quavers,  or  three  femi" 
quavers,  which  are  marked  thus,  4,  4,  4,  JL ;  but  the  laft  is  not’ 

much  ufed,  except  in  church  mufic.  The  fecond  fpecies  is  the 
nuxed [triple  ;  it’s  meafure  is  equal  to  fix  crotchets,  or  fix  quavers 
or  fix  femiquavers,  and  accordingly  is  marked  4,  or  ■«,  or  JL;  but  the 
laft  ,s  feldom  ufcd.  The  third  fpeeies  is  rhe?ompoundVn>/e)eo„° 
fithng  of  nine  crotchets,  or  quavers,  or  femiquavers,  marked  4,  4 
TT  ;  the  firft  and  latt  are  little  ufed :  fome  alfo  add,  4,  4,  which  are 
never  ufed:  fome  add  alfo  other  two,  viz.  fix  femibreves  and  fix 
m.mms,  marked  4  or  f,  but  thefe  are  not  in  ufe.  The  fourth  foe 
cies  .s  a  compound  meafure  of  the  fecond  fpecies,  containing  twelve 
crotchets,  or  quavers,  or  femiquavers,  marked  *?...•  n  L 
fome  add  y  and  y,  which  are  never  ufed  ;nor\Te7he  firft  S 
third  much  ufed  ;  efpecially  the  latter.  h rft 

other*1  ATE  ^TI10»  the  ratio  which  cub«  bear  to  one  an- 
t  l }  0  geometrical  proportions  2,  4,  8,  16.  22  as  the  ntin 

of  the  firft  term  (2)  is  to  the  third  (8)  duplicate  of  that of  the  firft  to 
Ihe  fecond,  or  ot  the  fecond  to  the  third,  fo  the  ratio  of  the  firft  ,o 

or'oMhat1  of  rtf  f°  TP''T  °f '‘'f ra,io  of  ,he  fitft  <he  fecond, 
?,[,that  °\the  fecond  to  the  third,  or  of  that  of  the  third  to  the 

^  TRIpo^t"6-  comPounded  of  three  equal  ratios. 

vnnr-h  r  a  k  ‘u  n,atural  hiltory,  the  name  of  an  earthy  fubftance 


TRITURATION,  in  pharmacy,  the  adl  of  reducing  a  folid  bo¬ 

dy  into  a  fubtile  powder;  called  alfo  levigation  and  pulverization. 
This  is  principally  employed  to  reduce  hard  fubftances  to  fine  pow¬ 
ders,  either  by  the  mortar,  or  by  way  of  levigation  on  a  marble; 
there  is  little  difficulty  in  this,  betides  the  labour. 

TRIUMPH,  triumphus,  a  folemnity  praftifed  by  the  ancient  Ro¬ 
mans,  to  do  honour  to  a  victorious  general. 

TRIUMVIRATE,  an  abfolute  government  adminiftered  by 
three  perfons,  with  equal  authority. 

There  were  two  famous  triumvirates / at  Rome;  Pompey,  Czefar, 
and  Craffus,  eftabliffied  the  firft;  and  Auguftus, Marc  Antony,  and 
Lepidus,  the  fecond  ;  which  gave  the  laft  blow  to  the  Roman  re¬ 
public  ;  for  Auguftus  having  vanquilhed  Lepidus  and  Antony,  the 
triumvirate  funk  into  a  monarchy. 

TROCHANTER,  in  anatomy,  a  name  given  to  two  apophyfes, 
fituated  in  the  upper  part  of  the  thigh-bore:  they  receive  the  ten¬ 
dons  of  moft  of  the  mufcles  of  the  thigh. 

7  ROCHAR.  Refer  to  Syftem  of  Surgery,  p.  1766. 

TROCHE,  trochifcus,  in  pharmacy,  a  fort  of  medicine,  made  of 
glutinous  fubftances,  into  little  cakes,  and  afterwards  exficcated. 

TROCHIT.dE,  or  Trochites,  a  kind  of  figured  foffil  ftones, 
refembling  parts  of  plants;  vulgarly  called  St.  Cut  bbert's  beads.  They 
are  ufually  of  an  opake,  brownifh  colour:  they  break  like  fpar,  gloiiy 
and  (Lining,  and  are  eafily  diftolyed  in  vinegar.  See  Plate  57. 

TROCI4US,  in  natural  hiftory,  a  genus  of  (hells:  fome  of  the 
fpecies  of  which  refemble  the  figure  of  the  trochus,  or  top  which 
boys  play  with.  See  Plate  57,  Clafs  IX. 

TROGLODYTES,  an  appellation  given  to  thofe  Jewifh  idola¬ 
ters,  concerning  whom  the  prophet  Ezekiel  relates,  ch.  viii.  ver.  8, 
9,  10,  &c.  that  God,  among  other  abominations  of  the  Ifraelites 
which  he  fet  before  him,  (hewed  him  feventy  old  men,  who,  with 
their  cenfers  in  their  hands,  adored  fecpetly  all  kinds  of  animals 
and  reptiles  painted  on  the  wall. 

T  ROOP ,  a  fmall  body  of  horfe  or  dragoons,  about  frfry  or  fixty, 
fometimes  more,  fometimes  lefs  ;  commanded  by  a  captain. 

.  TROPE,  in  rhetoric,  a  kind  of  figure  of  fpeech,  whereby  a  word 
is  removed  from  it’s  firft  and  natural  fignification,  and  applied  with 
advantage  to  another  thing,  which  it  does  not  originally  mean;  but 
only  (lands  for  it,  as  it  has  a  relation  to,  or  connection  with  it :  as 
in  this  fentence,  “  God  is  my  rock.”  Here  the  trope  lies  in  the 
word  rock ,  which,  being  firm  and  immoveable,  excites  in  our  minds 
the  notion  of  God  s  unfailing  power,  and  the  fteady  fupport  which 
good  men  receive  from  their  dependence  upon  him. 

TROPHY,  troph&um,  among  the  ancients,  a  pile  or  heap  of  arms 
of  a  vanquilhed  enemy,  raifed  by  the  conqueror  in  the  moft  eminent 
part  of  the  field  of  battle. 

Trophy  Money,  denotes  certain  money  annually  raifed  in  the 
feveral  counties  of  the  kingdom,  towards  providing  harnefs,  and 
maintaining  the  militia. 

TROPICS,  Tropici,  in  aftronomy,  two  immoveable  circles  of 
the  fphere,  drawn  through  the  folftitial  points,  parallel  to  the  equa¬ 
tor.  Such  are  the  circles  M  E  and  N  L,  in  Plate ,  164 ,fig.  52. 

The  tropits  maybe  defined,  two  circles  parallel  to  the  equator,  at 
fuch  diftance  from  it,  as  is  equal  to  the  fun  s  greateft  recefs .from  the 
equator  towards  the  poles  ;  or  to  the  fun’s  greateft  declination  ;  or 
the  obliquity  of  the  ecliptic.  Of  the  two  tropics,  that  drawn  through 
the  beginning  of  Cancer  E,  is  called  the  tropic  of  Cancer :  and  that 
through  the  beginning  of  Capricorn,  the  tropic  of  Capricorn. 

They  ha  ve  their  name  from  the  Greek  apoorn,  turn,  converfion ;  as 
being  the  limits  of  the  fun’s  way,  or  declination  towards  north  and 
fouth  ;  fo  that,  when  the  fun  is  arrived  at  either  of  them,  he  turns 
the  other  way.  Hence,  1.  Since  the  declination  of  the  ecliptic  is  thff 
arch  E  A,  or  L  D  ;  E  N  will  be  the  diftance  of  the  tropics ;  which 
is  double  the  greateft  declination.  2.  Wherefore,  if  the  fun’s  me¬ 
ridian  altitude  be  obferved,  both  in  the  winter  and  fummer  folftice, 
and  the  latter  be  fubtradled  from  the  former  ;  the  remainder  will 
be  the  diftance  of  the  tropics ;  half  whereof  is  the  greateft  declina¬ 
tion  of  the  ecliptic. 

TROPic-bird,  in  ornithology,  a  fpecies  of  the  phaeton,  called 
lepturus  by  Britton,  on  account  of  the  (lendernefs  of  it’s  tail.  lt*s 
found  within  the  tropics ,  and  thence  has  it’s  name.  This  bird  is  of 
the  fize  of  a  common  duck  ;  it’s  beak  is  red,  and  about  two  fingers- 
breadth  long,  fomewhat  crooked  and  (harp  at  the  point ;  it  has  on 
each  fide  of  the  head  a  long  white  line,  extended  from  the  angles  of 
the  beak ;  it’s  belly  is  white,  as  is  alfo  it’s  back,  but  this  is  beauti¬ 
fully  variegated  with  oblong  black  ftreaks  ;  it’s  wings  are  very  long, 
and  their  feathers  partly  black  and  partly  white  ;  it’s  legs  are  white, 
it  s  feet  black,  the  toes  connedted  together  by  a  membrane,  and  it’s 
tail  feems  extremely  lingular,  appearing  to  confift  of  only  two  lonat 
feathers.  See  Plate  35,/^.  58.  & 

TROUBADOURS,  a  name  given  to  the  ancient  poets  of  Pro¬ 
vence,  who  wrote,  fet,  and  fung  their  own  verfes. 

TROUT,  a  very  valuable  river-fifti.  It’s  body  is  long  ;  its  head 
ffiort  and  roundilh  ;  the  end  of  it’s  nofe  or  fnout  obtufe  and  blunt; 
it  s  tail  is  very  broad;  it’s  mouth  large  ;  and  each  jaw  furniftred 
with  one  row  of  (harp  teeth  ;  and  in  it’s  palate  there  are  three  par¬ 
cels  of  teeth,  each  of  an  oblong  figure  in  the  congeries,  and  alt 
meeting  in  an  angle  near  the  end  of  the  nofe  ;  and  the  tongue  has 
fix,  eight  or  ten  teeth  alfo  on  it,  and  it’s  fides  are  beautifully  varie¬ 
gated  with  red  fpots. 

Trouts  are  known  to  be  in  feafon  by  the  bright  colour  of  their 
(pots,  and  by  the  largenefs  and  thicknefs  of  their  backs  ;  which  laft 
1S  T?prr!^lrru^e  ‘n  re8ard  to  all  fifh,  toknow  when  they  are  in  feafon. 

1  RUCK,  in  a  (hip,  a  piece  of  wood,  at  the  top  of  a  mart,  to 

PUVi  ?ifeflaffin-  See  Pate  125 l>  N°  29>  8o’  x38>  l7 3- 

lautivi,  among  gunners,  round  pieces  of  wood,  in  form  of 
wheels,  fixed  on  the  axle-trees  of  carriages,  to  move  the  ordnance 
at  iea,  and  fometimes  alfo  at  land, 

4  TRUFFLES, 
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TRUTH 


TRUFFLES,  iubera  terra,  in  natural  hiftory,  a  kind  offubterra- 
neous  vegetable  production,  not  unlike  mulhrootns,  being  a  genus  of 
fungi,  which  grows  under  the  furface  ol  the  earth. 

TRUMPET,  amulical  inltrument.  Refer  to  the  Syftem. 

Trumpet,  lifening ,  or  hearing ,  is  an  inftrument  invented  by 
Jofeph  Landin'),  to  allift  the  ear  >n  hearing  of  perfons  who  fpeak  at 
a  great  diltance,  without  the  afiiftance  of  any  fpeaking •trumpet. 

Inftruments  of  this  kind,  reprefcnted  in  Plate  x  1 4,  Jig-  14.  15,  are 
formed  of  tubes,  with  a  wide  mouth  AA,  ana  terminating  in  a  fmall 
canal  B,  which  is  applied  to  the  ear :  the  conftrudtion  of  thefe  inftru¬ 
ments  evidently  (hews  how  they  contribute  to  allift  the  hearing.;  for 
the  weak  and  languid  pttlfes  of  the  air  being  received  by  the  large  end 
of  the  tube,  and  reflcded  feveral  times  from  it’s  Tides  in  palling  to  B, 
the  fmall  ends  are  condenled,  and  entering  the  ear  in  this  condenfed 
flute,  ftrike  the  tympanum  with  a  greater  force  than  they  could  have 
done  without  the  intervention  of  the  tube.  Hence  it  appears,  that  a 
fpeaking  trumpet  may  be  applied  to  the  purpofe  of  a  hearing  trumpet, 
by  turning  the  wide  end  towards  the  found,  and  putting  the  ear  to 
the  narrow  end. 

Trumpet,  fpeaking,  is  a  tube  from  fix  to  fifteen  feet  long,  made 
of  tin,  perfectly  ftrait,  and  with  a  very  large  aperture  ;  the  mouth¬ 
piece  being  big  enough  to  receive  both  lips. 

In  order  to  eltimate  the  effeft  of  this  inftrument,  let  us  fuppofe 
AB  {Plate  114.,  fg.  16,)  to  be  fuch  a  length  of  tube  as  admits  one 
reflection  of  the  found,  emitted  by  the  Ipeaker,  from  the  fide  BB; 
let  A  F  be  another  length,  in  which  the  found  or  voice  is  reflected 
five  times  by  the  fides,  viz.  in  B,  C,  D,  E,  and  F :  the  found  link¬ 
ing  the  metal  tube  in  B  is  the  lame  as  that  at  F ;  but  the  number  of 
parts  forming  the  periphery  of  the  circle  in  B  is  to  that  in  F,  as  the 
diameter  BB  is  to  the  diameter  FF;  and  therefore  the  intenfities, 
with  which  the  parts  of  the  metal  will  be  moved  in  thefe  peripheries 
will  be  in  the  inverfe  ratio  of  the  peripheries,  or  of  the  diameters  BB, 
FF.  But  the  parts  of  the  metal  move  the  air  contained  within  the 
peripheries  ol  the  circle,  by  conftituting  their  refpeCtive  areas,  which 
are  as  the  fquares  of  the  diameters:  i.  e.  the  air  agitated  in  B  is  to 
that  agitated  in  F,  as  BB11  to  FF2;  and  confequently,  the  intenfity 
of  the  fame  found  in  the  tube  of  the  length  AB,  is  to  that  in  the 
length  A  F,  as  BB2  toFF2,  and  the  inverfe  ratio  of  the  diameter 
B  to  F:  or,  the  intenfity  in  A  B  is  to  that  in  A  F  :  :  FF  X  BB2  : 
BB  X  F  F2,  i.  e.  dividing  the  lalt  ratio  by  B  B  X  F  F  :  :  BB  : 
FF.  But  the  intenfity  of  the  found  increafes  the  more  frequently 
it  is  reflected  Iroirt  the  Tides:  let  then  the  number  of  reflections  of 
the  found  in  B  be  n,  in  F  it  will  be  5 n,  and  therefore  the  whole  in¬ 
tenfity  of  the  found  in  B,  is  to  that  in  F  as  n  X  BB  to  5 n  X  FF. 
Confequently,  the  longer , the  tube,  the  more  numerous  will  be  the 
reflections,  and  the  greater  will  be  the  increafe  of  the  found,  and 
the  farther  may  it  be  heard. 

A  man,  fpeaking  through  a  tube  4  feet  in  length,  may  be  under- 
flood  at  the  diltance  of  500  geometrical  paces  ;  with  a  tube  i6y  feet, 
at  the  diltance  of  1800  paces  ;  and  with  a  tube  24  feet  long,  at  a 
greater  diltance  than  2500  geometrical  paces. 

Mr.  Martin  obferves,  that  there  is  one  thing  more  which  contri¬ 
butes  to  the  augmentation,  of  the  agitations  of  air  in  the  tube  ;  viz. 
the  proportion  which  the  feveral  portions  of  air  bear  to  each  other 
when  divided  by  tranfverfe  fections,  at  very  fmall,  but  equal  diftances, 
from  one  end  of  the  tube  to  the  other. 

Trumpet  f/h,fcolopaxt  in  ichthyology,  afilh  called  alfo  the  bel¬ 
lows  fi/h.  It  is  a  very  fmall  filh ;  it’s  common  length  is  about  three 
inches ;  it’s  body  is  flat,  and  of  about  one  finger’s  breadth,  and  co¬ 
vered  with  rough  and  harfh  feales;  the  fnout  is  extremely  long,  and 
is  hard,  ftrait,  and  made  all  of  one  bone,  broad  at  the  head,  and 
narrow  ac  the  end. 

Trumpet-Skell,  in  natural  hiftory,  the  Englilh  name  of  the 
buccinum  of  authors.  See  reprefentation  in  Plate  157,  Ciafs  IX. 

1  RUM  PETER,  in  zoology,  a  particular  fpecies  of  pigeon,  of 
the  middie  fize  of  the  common  pigeon,  and  made  conliderably  like 
it ;  but  it  is  pearly-eyed  ;  is  ol  a  mottled  black,  and  is  feathered  down 
to  the  legs  and  feet,  and  is  turn-crowned  like  the  nun,  and  fome 
other  fpecies ;  fometimes  like  the  finnikin,  but  much  larger:  this 
feetrts  to  be  the  belt  fort,  as  being  the  tnoft  melodious. 

TRUNCATED,  in  general,  an  appellation  given  to  fuch  things 
as  have,  or  Teem  to  have,  their  points  cutoff:  thus  we  fay,  a  trun¬ 
cated  cone,  pyramid,  leaf,  See. 

' I  RUNCHEON,  a  (hurt  ftaff,  orbattoon,  ufed  by  kings,  gene¬ 
rals,  and  great  officers,  as  a  mark  of  their  command. 

TRUNDLE,  a  fort  of  carriage  with  low  wheels,  whereon  heavy 
and  cumberfume  burdens  are  drawn. 

TRUNNIONS, or  Tr  unions  of  a  piece  of  ordnance,  are  thofe 
knobs  or  bunches  of  the  gun’s  metal,  which  bear  her  up  on  the 
cheeks  of  the  carriage:  and  hence  the  trunnion- ring  is  the  ring 
about  a  cannon,  next  before  the  trunnions. 

TRUSS,  trujffa,  a  bundle,  or  certain  quantity  of  hay,  ftraw,  See. 
A  trufs  of  hay  is  to  contain  5 61b.  or  half  an  hundred  weight ;  36 
:trufjes  make  a  load.  In  June  and  Augttft  the  trufs  is  to  weigh  bolb. 
on  forfeiture  of  i8r.  per  iritis.  A  trufs  of  forage  is  as  much  as  a 
trooper  can  cany  on  his  horle’s  crupper. 

T  r  uss  is  alfo  ufed  for  a  fort  of  bandage  or  ligature  made  of  fteel, 
leather,  or  other  fit  matter,  wherewith  to  keep  up  the  parts,  iu  thofe 
who  have  hernias,  or  ruptures. 

There  are  a  multitude  of  truffes ,  of  various  forms,  contrived  by 
thofe  who  make  it  their  bulinels. 

TRUSTEE.  Where  two  or  more  perfons  are  appointed  trujlees , 
if  one  ol  them  only  receives  all  or  the  greateft  part  of  the  profits  of 
the  lands,  &c.  and  is  in  arrear,  and  unable  to  fatisfy  the  perfon  to 
whom  he  is  feifed  in  trull,  the  other,  in  that  cafe,  (hall  not  be  an- 
fwerable  for  more  than  comes  to  his  hands. 

TRUTH,  veritas,  a  term  ufed  in  oppofition  to  falfehood,  and  ap¬ 
plied  to  propofitions  which  anfwer,  or  accord,  to  the  nature  and 
reality  of  the  thing  of  which  fumething  is  affirmed  or  denied.  Mo- 
No.  150.  Vol.  III. 
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j  ral  truth  qonfifts  in  fpeaking  things  according  to  the  perfuafion  of 
.  our  minds,  and  is  called  alio  veracity.  AUctaphyJical,  or  tranfeen- 
dcntal  truth .  is  nothing  but  the  real  exiftence  ot  things  conformable 
to  the  ideas  which  we  have  annexed  to  their  names. 

TRUTTACEOUS  fijhes,  of  thofe  of ‘the  trout  kind,  are  divided 
into  two  orders  ;  1.  Such  as  have  no  teeth,  as  the  lavaterus,  ferra, 
thymallus,  oxyrinthus,  and  aibula.  2.  The  toothed  kind  are  the 
•falmo,  trutta,  carpio,  &c. 

TUB,  a  large  open  veil'd  of  wood  ufed  for  waffling. 

Tub,  in  commerce,  is  ah  indeterminate  quantity  of  meafure ; 
thus  a  tub  of  tea  contains  about  Cs!b.  and  a  tub  of  camphor  from 
56  to  80  pounds. 

TUBE,  tubus,  in  general,  a  pipe,  conduit.  Or  canal ;  a  cylinder 
hollow  within  fide,  either  of  lead,  iron',  wood,  glafs,  &c.-  for  the  air 
or  fome  other  fluids  to  have  a  free  paflage  or  conveyance  through. 

The  conflruBion  of  a.  Draiu- Tube  for  a  telefcope.  The  chief 
points  to  be  regarded  here  are,  that  the  tube  be  not  troublefome  by 
it’s  weight,  nor  liable  to  warp  and  difturb  the  pofition  of  the  glaifesj 
fo  that  every  kind  of  tube  will  not  ferve  in  every  Cafe. 

TUBERCLES,  among  phyficians,  denote  little  tumours  which 
fuppurate  and  difeharge  pus,  and  arc  often  found  in  the  lungs. 

TUBULATED  Flowers,  are  thofe  fmaller  flowers,  a  great 
number  of  which  go  to  compofe  one  large  compound  flower. 

TULIP,  tulipa,  in  botany  a  genus  of  the  hexandria  i7tonogynia 
ciafs,  the  flower  of  which  has  no  empalement ;  it  is  of  the  bell  fliape, 
compofed  of  fix  oblong,  oval,  concave,  eredt  petals  ;  it  has  fix  awl- 
fhaped  (lamina,  which  are  lhorter  than  the  petals,  terminated  by 
oblong  four-cornered  fummits,  and  a  large  oblong,  taper,  three- 
cornered  germen,  having  no  ftyle,  crowned  by  a  triangular,  three- 
lobed  permanent  ftigma  The  gtrtnen  afterwards  turns  to  a  three- 
cornered  capfule,  having  three  cells,  which  are  filled  with  comprefled 
feeds,  lying  over  each  other  in  a  di  uble  order.  See  the  S',  Item. 

Tulip-Tree,  liriodendrum,  a  genus  of  the  polyandria  polygynia 
ciafs,  the  flower  of  which  conlifts  of  fix  or  nine  petals,  which  are 
oblong,  eredt,  obtufe,  narrowed  at  the  bafe,  and  equal :  there  is  no 
pericarpium, the  feed  being  clolely  arranged  together  in  an  imbricated 
manner;  they  arc  numerous,  and  terminate  in  alquama  of  a  lan- 
ceolated  form.  This  is  a  very  beautiful  American  tree,  which  pro¬ 
duces  flowers,  fttppofed  like  thofe  of  the  tulip.  It  is  a  native  of 
North  America,  anil  where  it  grows  to  be  a  tree  of  the  firlt  magni¬ 
tude,  is  generally  known  through  all  the  Engl i fh  fettlements  by  the 
title  of  poplar.  Of  late  years  there  have  been  great  numbers  of  thefe 
trees  railed  from  feeds  in  the  Englilh  gardens,  fo  that  now  they  are 
become  common  in  the  nurferies  about  London,  and  there  are  many 
of  the  trees  in  feveral  parts  of  England  which  annually  produce  flowers. 

TUMBLER,  a  name  given  to  a  particular  fpecies  of  pigeon,  cal¬ 
led  by  Moore  the  columba  revolvens.  It  has  it’s  name  from  it’s  pe¬ 
culiar  property  of  tumbling ,  when  it  is  in  the  air,  which  they  are  very 
fond  of  doing ;  and  effedt  exadtly  in  the  fame  manner  as  our  pofture- 
maltersdo  it,  by  throwing  themfelves  over  backwards.  It  is  a  very 
fmall  pigeon,  and  is  always  fhort-bodied,  fttll-breafted,  thin  necked, 
narrow-beaked,  and  has  a  fmall  ihort  head;  the  iris  of  the  eye,  in 
this  fpecies,  is  ufually  of  a  bright  pearl  colour. 

TUMBREL,  a  ducking  or  cucking-ftool,  an  engine  of  punifh- 
ment  which  ought  to  be  in  every  liberty  that  has  a  view  of  frank 
pledge,  for  the  corredting  and  cooling  of  fcolds  and  unquiet  women. 

TUMOR,  in  medicine  and  furgery,  a  preternatural  rifing  or 
eminence  on  any  part  of  the  body.  Tumor  is  alfo  defined,  by  phy- 
ficians,  a  folution  of  continuity  arifing  from  fome  humours  colle&ed 
in  a  certain  part  of  the  body,  which  disjoins  the  continuous  parts, 
infinuates  itfelf  between  them,  and  deftroys  their  proper  form. 

TUN,  or  Ton,  originally  fignifies  a  large  veflel  or  calk,  of  an 
oblong  figure,  biggeft  in  the  middle,  and  diminilhing  towards  it’s 
two  ends,  girt  about  with  hoops,  and  ufed  to  put  up  feveral  kinds 
of  merchandize  in  for  their  better  carriage,  as  brandy,  oil,  fugar, 
fkins,  &c. 

The  term  is  alfo  ufed  for  certain  veflels  of  extraordinary  bignefs, 
ferving  to  keep  wine  in  for  feveral  years.  In  Germany  there  are 
many  whch  are  fcarce  ever  emptied :  the  Heidelberg  tun  is  famous. 

Tun,  or  Ton,  is  alfo  a  certain  meafure  for  liquids;  as  wine, 
oil,  Sec.  The  Englifh  tun  contains  two  pipes,  or  ft  ur  hogfheads, 
or  252  gallons.  The  tun  of  A.mfterdam  contains  fix  aems  or  awns  j 
and  theaem  four  ankers,  the  anker  two  ftekans,  the  ftekan  fixteen 
mingles ;  twelve  ltekans  are  equal  to  an  Englilh  barrel  or  lixty-three 
gallons.  The  tun  of  Bout  deaux  and  Bayonne  contains  four  barrels, 
equal  to  three  Paris  muids.  At  Orleans  and  Berry  if  is  about  two 
Paris  muids.  The  tun  of  Malaga,  Alicant,  Seville,  &c.  is  two 
botta’s,  equal  to  about  thirty-fix  or  thirty-feven  ftekans.  The  tun 
of  Lifbon  is  two  Portuguef'e  botta’s,  equal  to  twenty-five  ftekans. 

Tun  is  alfo  a  certain  weight  whereby  the  burdens  of  (hips,  &c. 
are  eftimated.  The  fea  tun  is  computed  to  weigh  48 cwt. 

TUNE,  or  Tone,  in  muftc,  that  property  of  founds  whereby 
they  come  under  the  relation  of  acute  and  grave  to  one  another. 
Refer  to  the  Syftem. 

TUNICA,  in  anatomy,  is  applied  to  the  membranes  which  in¬ 
vert  the  vellels,  and  divers  others  of  the  lefs  folid  parts  of  the  body  ; 
thus  the  inteftines  are  formed  of  five  tunics,  or  coats,  for  which  fe« 
the  article  Intestines.  See  delineation  in  Plate  147 ,aa,  bb,c,d 

TUNNAGE,  is  ufed  for  a  cuftom  or  import,  payable  to  the 
crown,  for  goods  and  merchandize  imported  or  exported,  and  is  to 
be  paid  after  a  certain  rate  for  every  tun  thereof. 

TUNNEL-Net,  is  ufed  for  taking  partridges,  which  fhould  not 
exceed  fifteen  feet  in  length,  nor  be  Ids  than  eighteen  inches  in 
breadth,  or  opening  for  the  entrance. 

TUNNING  of  ale  or  beer,  a  part  of  the  procefs  of  brewing,  or 
rather  an  operation  which  is  the  fequel  thereof.  When  the  beer  has 
worked  or  fermented  in  an  open  vaf,  as  long  as  is  proper,  tun  it  up 
into  feafoned  velfels,  that  is,  fuch  as  have  had  ale  or  beer  in  them 
before ;  for  if  it  be  put  into  new  calks,  it  muff  be  made  ftronger  than 
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ordinary,  elfe  it  will  not  keep  fo  long,  becaufethe  cafk  will  imbibe 

the  fpirits,  and  the  reft  will  foon  become  flat  and  vapid. 

TUNNY,  a  name  given  by  as  to  the  Spanllh  mackrel,  a  larger 

filh  of  the  fcomber  kind.  .  ,  _  .  ,  ;ct,.e 

The  tunny  grows  fometimes  to  feven  or  eight  feet  in  length  ,  is  has 
a  rounded  and  thick  body,  growing  gradually  final ler  toward  the 
tail,  till  it  is  at  length  extremely  (lender ;  the  ijides  are  of  a  pa 
green,  and  the  teeth  very  fmall  ;  the  fkm  on  the  back  is  fmooth, 
thick,  and  black,  or,  if  held  in  fome  lights,  is  of  a  hining  blue  or 
green! fii  hue  ;  it’s  belly  and  half  it’s  fides  are  of  a  fi l very  whltenefs 
tinged  with  coerulian  and  pale  purple  ;  near  the  tail,  marbled  with 
grey  ;  it’s  fcales  are  very  fmall ;  the  tail  in  the  form  of  a  crelcent. 

For  reprefentation,  fee  Plate  62,  fig  62.  „  „ 

TURBAN,  or  Tursant,  the  head-drefsof  molt  of  the  (saltern 

nations.  It  confifls  of  two  parts,  a  cap,  and  a  fafh  of  fine  linen,  or 
taffety,  artfully  wound  in  divers  plaits  about  the  cap.  , 

Turban-Shell,  cidatis,  a  genus  of  the  echinodermata,  is  ot 
the  hemifpheric  or  fpheroidal  figure.  See  Plate  54 >fig-  2>3’ 
TURBARY,  denotes  a  right  to  dig  turfs  on  another’s  ground l ; 
and  it  is  likewife  taken  for  the  ground  or  place  where  turfs  are  digged, 

fometimes  called  the  turf  ary.  .  , 

TURBIT/&w«,  a  particular  fpecies  of  pigeon,  remarkable  for  it  s 
fhort  bill,  and  called  by  the  Dutch  cort-bek,  that  is,  (hort-beak. 
It  is  a  fmall  and  fhort-bodied  pigeon,  and  has  a  beak  no  longer  than 
that  of  a  partridge  ;  the  fhorter  this  is,  the  rrtore  the  pigeon  is  efteem- 
ed  :  it  has  a  fhort  round  head,  and  the  feathers  upon  the  bread  open 
and  refledl  both  ways,  {landing  out  like  the  frill  of  the  bofom  of  a  fhirt. 

TURBITH  Root,  is  the  root  of  a  large  convolvulus,  growing 
in  moift  places  near  the  fea-coafls,  in  the  ifland  of  Ceylon. 

TURBO,  in  natural  hiftory,  a  genus  of  univalve  (hells,  with  a 
long,  wide,  and  deprefTed  mouth,  in  fome  fpecies  approaching  to  a 
round  fhape,  and  in  fome  having  teeth,  in  others  not.  They  all 
grow  narrow  towards  the  bafe,  and  are  auriculated,  and  terminate  in 
a  very  long  and  (harp  point.  See  Plate  75,  fig.  11. 

TURBOT,  or  Turbut,  in  ichthyology,  a  fpecies  of  pleuro- 
n'e'&es,  with  the  eyes  on  the  right  fide,  and  the  body  fmooth.  It 
growstoaconfiderable  fize,and  is  oneof  themofl  efleemed  filh  at  table. 

TURCOISE,  or  Turquoise,  turchefta,  in  natural  hiftory,  an 
ore  of  copper,  erroneoufiy  ranked  among  gems. 

To  make  a  compofition  of  hard  glafs,  or  pafte,  rcfembling  the 
turquoi/e-ftone :  take  of  the  compofitions  for  blue  glafs,  or  pafte 
N°  7  or  8,  being  thofe  refembling  the  eagle  marine,  ten  pounds  ; 
of  calcined  bone,  horn,  or  ivory,  half  a  pound.  Powder  and  mix 
them  well ;  and  then  fufe  them  in  a  moderate  heat,  till  they  be  tho¬ 
roughly  incorporated. 

TURKEY,  meleagrls ,  a  genus  of  birds,  the  anterior  part  of  the 
head  of  which  is  covered  with  a  flefhy  pendulous  fubftance ;  the 
fides  of  the  head  alfo,  and  the  throat,  are  covered  with  a  papillous 
flefhy  matter,  and  there  is  a  longitudinal  flefhy  creft,  of  a  reddifh, 
bluifh,  or  purplifh  colour,  and  a  foft  fubftance. 

TURMERIC,  a  fmall  tuberous  knotty  root,  brought  from  the 
Eaft  Indies ;  externally  greyilh,  internally  of  a  deep  lively  yellow  or 
faffron  colour,  which  by  ages  changes  more  and  more  towards  a  red. 

The  root  has  been  employed  alfo  as  a  deobftruent,  and  efleemed 
by  fome  a  fpecific  in  the  jaundice :  the  dofe  in  fubftance  is  from  a 
fcruple  to  a  dram  ;  in  decodion  or  infufion,  twice  as  much.  It 
tinges  the  urine  of  a  deep  yellow  colour.  The  fpirituous  tin&ure 
of  turmeric  applied  upon  warm  marble,  gives  a  durable  red  ftain. 

TURN  AMENT,  orTouRN  a  ment,  a  martial  fport,  or  exercife, 
which  the  antient  cavaliers ufed  to  perform  to  (hew  their  bravery  and 
addrefs.  T  he  firft  tournaments  were  only  courfes  on  horfeback, 
wherein  the  cavaliers  tilted  at  each  other  with  canes,  in  manner  of 
lances  ;  and  were  diflinguiflied  from  jufts,  which  were  courfes  or 
careers,  Accompanied  with  attacks  and  combats  with  blunted  lances 
And  f  words. 

TURNING,  a  branch  of  fculpture,  being  the  art  of  fafhioning 
hard  bodies,  as  brafs,  ivory,  wood,  &c.  into  around  or  oval  form, 
in  a  lathe.  Turning  is  performed  by  putting  the  fubftance  to  be 
turned  upon  two  points  as  an  axis,  and  moving  it  round  on  that  axis ; 
while  an  edge-tool,  fet  Heady  to  the  outfide  of  the  fubftance  in  a 
circumvolution  thereof,  cuts  off  all  the  parts  which  lie  farther  oft' the 
axis,  and  makes  the  ©utfide  of  that  fubftance  concentric  to  the  axis, 
Turning-Evil,  in  cattle,  a  difeafethat  caufes  them  frequently 
to  turn  round  in  the  fame  place.  It  is  alfo  tailed  the Jlurdy.  The 
common  remedy  is,  to  throw  the  bead  down,  and  bind  him  ;  then 
to  open  his  fcull,  and  take  out  a  little  bladder,  filled  with  water  and 
blood,  which  ufually  lies  near  the  membrane  of  the  brain,  and  then 
gradually  heal  the  wound. 

TURNEP,  rapa,  a  fpecies  of  the  cabbage  or  braflica,  is  common¬ 
ly  propagated  in  the  fields,  and  confifts  of  the  following  varieties  : 
The  round  turnep ,  with  the  red  or  purple  top,  the  yellow  turnep.  the 
black-rooted  turnep,  and  the  early  Dutch  turnep.  Thofe  commonly 
cultivated  in  our  gardens  for  the  ufe  of  the  table,  are  the  white  and 
the  purple-rooted  turnep.  They  thrive  bed  in  a  dry  fandy  foil,  that 
"nout'“rlcJh:'f  il  is,  they  are  apt  to  growfticky;  they  are  always 
the  heft  tailed  when  produced  on  freih  lands.  When  the  fly  is  found 
likely  to  devour  them,  they  maybe  horfe-hoed ;  this  will  bury  the 
greatell  part  ot  thofe  animals;  or  they  may  be  drilled  in  another 
row,  without  new  ploughing  the  land. 

TURNPIKE,  a  gate  fet  up  acrofs  a  road,  watched  by  an  officer 
tor  the  purpofe,  in  order  to  flop  travellers,  waggons,  coaches 
to  take  toll  of  them  towards  repairing  or  ke’epinffhe ^ds  in 

Juftices  of  the  peace,  and  other  commiflioners,  are  authorized  to 
appoint  furveyorsof  the  roads,  and  colledlors  of  toll,  which  is  ufually 
is.  or  6d.  for  a  coach  or  waggon,  and  id.  for  a  horfe,  &c.  7 

In  cafe  any  perfons  (hall  drive  horfes  or  cattle,  through  grounds 
adjoining  to  the  highways  thereby  to  avoid  the  toll,  they  are  liabt 
to  forfeit  1  os.  Likewife  if  any  one  aflauhs  a  co!le<2or  of  the  tolls, 
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or  by  force  pafles  through  a  turnpike  gate  without  paying,  he  forfeits 
5I.  levy  able  by  juftices  of  peace;  and  malicioufly  pulling  down  a 
turnpike  is  deemed  felony,  &c.  It  is  alfo  enabled,  that  20s.  (hall  be 
paid  for  every  hundred  that  a  carriage  with  it’s  loading  weighs  above 
6000  pounds  weight,  and  that  engines  may  be  fet  up  at  turnpikes 
for  weighing  fuch  carriages. 

Turnpike  is  alfo  ufed  in  the  military  art  for  a  beam  fluck  full 
of  fpikes,  to  be  placed  in  a  gap,  a  breach,  or  at  the  entrance  of  a 
camp,  to  keep  off  an  enemy.  See  Chevaux  do  Fnfe . 

TURNSOLE, /;r//cjrr5/>/ww.  a  genus  of  plants  whole  flnwer  is  mo- 
nopetalous  and  faucer-fliaped.  A  deccxflion  of  commoit  turvfole 
purges  phlegm  and  bile,  it  is  gOod  againft  the  (ling  of  ferpents: 
the  leaves  are  faid  to  take  away  warts,  ulcers;  gangrenes,  ahd  tumors. 

TURPENTINE,  tereknthina ,  in  the  materia  meciica,  a  halive 
balfom,  or  refinous  juice  of  certain  trees,  flowing  either  naturally  or 
by  incifton.  Four  kinds  vli'turpe:nti>  rare  diftinguiffied  in  the  (hops  ; 
viz.  I.  Chin,  or  Cyprus  turpentine.  2.  Venice  turpentine.  3.  Straf- 
burgh  turpentine.  4.  Common  turpentine.  All  the  turpentines  are 
hot,  ftimulating  corroborants,  and  detergents.  They  are  given, 
where  inflammatory  fymptoms  do  not  forbid  their  ufe,  from  half  a 
fcruple  to  half  a  dram  arid  upwards,  for  cleanfirig  the  urinary  paffages 
and  internal  ulcerations  in  general,  and  in  laxities  of  the  feminal 
and  uterine  veffels. 

TURTLE,  in  ichthyology.  See  the  article  Tortoise. 

Turtle,  in  ornithology.  See  the  article  Dove. 

TUSCAN  Order,  in  architecture.  Refel  to  the  Syftem,  p, 
163,  and  fee  Plate  157,  fig.  24. 

TUTOR,  in  the  civil  law,  is  one  chofen  to  look  to  the  perfon 
and  eftate  of  children  left  by  their  fathers  and  mothers  in  their  mino¬ 
rity.  A  perlon  nominated  tutor  eiiher  by  teftament,  or  by  the  rela-1 
tions  of  the  minor,  is  to  decline  that  office  if  he  have  five  childrert 
alive,  if  he  have  any  other  confiderable  tutorage,  if  he  be  under 
twenty-five- years  of  age,  if  he  be  a  prieft,  or  a  regent  in  ah  univerfity, 
or  if  lie  have  any  law-luit  with  the  minors,  &c.  The  marriage  of  a 
pupil,  without  the  confent  of  his  tutor ,  is  invalid.  Tutors  may  do 
any  thing  for  their  pupils,  but  nothing  againft  them  ;  and  the  fame 
laws  which  put  them  under  a  neceffi  y  of  preferving  the  intereft  of 
the  minors,  put  them  under  an  incapacity  ot  hurting  them. 

TUTTY,  tutia ,  an  argillaceous  ore  of  zinc,  found  in  Perfia. 
Tutty,  levigated  into  an  impalpable  powder,  is,  like  the  lapis  cala- 
minaris  and  calces  of  zinc,  an  ufeful  ophthalmic,  and  frequently 
ufed  as  fuch  in  ointments  and  collyria. 

TWELFTH-Day,  or  Twelfth-Tide,  the  feftivat  of  the 
Epiphany,  or  the  manifeftation  of  Chrift  to  the  Gentiles  ;  fo  called, 
as  being  the  twefth-day  from  the  Nativity  orChnltmas-day. 

Mr.  Pennant  informs  us  of  a  whimfical  cuflom  now  obferved.on 
this  day,  in  Gloucefterfhire ;  the  fervants  of  the  principal  farmers 
make  twelve  fires  of  flraw  in  the  fields  which  have  been  fown  with 
wheat,  over  one  of  which,  made  larger  than  the  reft,  they  drink 
their  mailer’s  health,  and  fuccefs  to  the  furure  harveft. 

TWILIGHT,  in  aftronomy,  denotes  the  dubious  or  faint  light 
which  is  reflefted  to  us  by  means  of  the  atmofphere,  for  fome  time 
before  the  fun  rifes,  and  after  he  fets. 

TWINS,  two  or  more  young  ones  delivered  at  a  birth,  by  an 
animal  which  ordinarily  brings  forth  one.  The  firft  born  of  thefe 
isefteemed  the  elded. 

TYCHONIC  System,  or  Hypothesis,  an  order  or  arrange¬ 
ment  of  the  heavenly  bodies,  of  an  intermediate  nature  between  the 
Copernican  and  Ptolemaic,  or  participating  alike  of  them  both.  See 
the  System  of  Astronomy. 

TYMPAN,  or  Tympanum,  in  architefture,  the  area  of  a  pe¬ 
diment,  being  that  part  which  is  in  a  level  with  the  naked  ol  the 
frieze.  Or  it  is  the  fpace  included  between  the  three  corniches  of 
a  triangular  pediment,  or  the  two  corniches  of  a  circular  one.  Re¬ 
fer  to  the  Syftem,  and  Plate  159 ,fig.  40.  E. 

Tympan,  among  printers,  a  double  frame  belonging  to  the  prefs, 
covered  with  parchment,  on  which  the  blank  (heels  are  laid  in  order 
to  be  printed  off.  See  the  article  Printing. 

TYMPANUM,  or  Tympan,  in  mechanics,  a  kind  of  wheel 
placed  round  an  axis  or  cylindrical  beam  ;  on  the  top  of  which  are 
two  levers  or  fixed  (laves,  tor  the  moreeafy  turning  the  axis,  in  order 
to  raife  a  weight  required. 

Tympanum  of  a  machine ,  is  alfo  ufed  for  atl  hollow  wheel, 
wherein  one  or  more  people*  or  other  animals,  walk  to  turn  it;  fuch 
as  that  of  fome  cranes,  calenders,  &c. 

Tympanum,  in  anatomy.  Membranes  TympAni,  is  a  thin 
tender  (kin  or  membrane,  ftretched  upon  a  bone  or  circle,  in  the 
meatus  auditorius  of  the  ear,  which  it  (huts,  and  fuppofed  to  be  the 
immediate  organ  of  hearing.  See  Plate  it),  fig.  13,  lit.c. 

TYMPANY,  tympanites,  in  medicine,  a  flatulent  tumor  or 
fwelling  of  the  abdomen  or  belly,  very  hard,  equable,  and  permanent, 
whereby  the  (kin  is  ftretched  fo  tight,  that  when  {truck  ,it  gives  St 
found  like  that  of  a  drum. 

TYPE,  typus,  a  copy,  image,  or  refemblance  of  fome  model;  It 
alfo  fignifies  a  fymbol,  fign,  or  figure  of  fotnething  to  come.  Thus, 
Abraham’s  facrifice,  the  pafchal  lamb,  &c.  were  types  or  figures  of 
Chrift,  the  great  atoning  facrifice  :  and  the  brazen  (erpent  was  a  type 
of  the  crucifixion,  &c.  Types  alfo  denote  the  characters  tiled  in 
printing.  See  Letter- Foundery. 

TYPOGRAPHY,  the  art  of  printing.  See  Printing. 

TZIN1TZ1AN,  a  very  beautiful  American  bird,  of  the  fize  ofa 
fmall  pigeon,  and  ornamented  with  varioufly-coloured  feathers. 

TZTACTZON,  an  American  fpecies  of  duck,  remarkable  for 
the  variable  and  beautiful  colours  of  it’s  head,  which  are  purple,  blue, 
white,  and  green,  and  (bine  like  fattin:  it’s  body  is  variegated  with 
black,  grey,  and  white;  it’s  legs  arc  red,  and  is  eaten  as  the  other 
water-fowl.  It  is  common  in  the  lakes  of  Mexico,  and  has  feet 
much  more  adapted  to  fwimming  than  to  walking. 
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Xj  —  V  ' 

The  twentieth  letter  in  the  alphabet,  and  the  fifth  I 
vowel.  The  letter  U  feems  to  owe  it’s  origin  to  I 
the  V  confonant,  though  it  is  abfolutely  as  different 
a  letter  from  that,  hs  E  ar.d  F.  It  is  formed  in  the 
I  voice  By  a  round  configuration  of  the  lips,  and  a 
greater  exttufion  of  the  tinder  one  ;  the  tongue  is 
alfo  more  cariulated  than  in  forming  the  O;  elfe  other  things  are 
much  the  fame. 

V  is  alfo  a  numeral  letter,  and  fignifies  five  ;  and  with  a  dafh  at 
top  thus  v,  it  fignifled  five  thoufand. 

VACATION,  in  law,  is  the  whole  time  betwixt  the  end  of  one 
term  and  the  beginning  of  another.  This  word  is  alfo  applied  to  the 
time  from  the  death  of  a  bifhnp,  or  other  fpuitual  perfon,  till  the 
biffiopriG  ordighity,  is  fupplietl  wuh  another. 

VACUUM,  or  Vac  ui  ty,  in  philofophy,  denotes  a  fpice;  empty 
or  devoid  of  all  matter  or  body.  It  has  been  the  opinion  of  fome 
philofopherS)  particularly  the  Cartefiaris,  that  nature  admits  not  a 
vacuum,  but  that  the  iiniverfe  is  intirely  full  of  matter. 

The  denying  a  vacuum,  fuppofes  what  it  is  impollible  for  any  one 
to  prove  to  be  true  ;  viz.  that  the  material  world  has  no  limits. 

VADE-MECUM,  or  Veni-MecuM,  a  Latin  phrafe,  ufed,  in  j 
Englifh,  to  exprefs  a  thing  that  is  very  handy  arid  familiar,  and 
'which  ufually  a  perfon  carries  about  with  him  ;  chiefly  applied  to 
fome  favourite  or  memorandum  book. 

VAGINA,  properly  fignifies  a  (heath,  or  fcabbmd.  In  anatomy, 
it  denotes  a  large  canal,  formed  of  a  robult  andftmng  membrane,  ami 
reaching  from  the  external  orifice,  or  os  pi  dendi,  in  women,  to  the 
uterus.  Refer  to  the  Syltem,  and  Plate  So,  Jig.  9.  lit.  b.Jig.  1 1,  lit.  a. 

VAGRANTS,  in  law,  are  defcribed  to  be  perfons  pretending  to 
be  patent -gatherers,  or  collectors  for  prifons,  and  wander  about  for 
that  end;  among  which  are  included  all  fencers  Dear-wards,  common 
players  of  interludes,  minflrels,  jugglers  ;  all  perfons  pretending  to 
be  gypfies,  or  wandering  in  the  habits  of  fuch,  or  pretending  (kill  in 
phyitognomy,  palmefiry,  or  the  like;' or  to  tell  fortunes ;  all  fuch  as  ! 
tifeany  fubtle  craft,  uiuawdui  games  or  plays ;  Or,  being  able  in  body, 
run  away,  leaving  their  wives  or  children  to  the  parilh  ;  all  perfons 
•who  cannot  othervvife  maintain  themfelves,  that  loiter  about  and  re- 
fufe  to  work  for  the  ufual  wages,  and  all  other  perlons  wandering 
abroad  and  Segg  ng,  &c.  Idle  vagrants  may  be  font  to  Bridewell.  ! 

VALERIAN,  in  botany,  a  plant  whofe  root  is  of  confiderable  ufe 
in  medicine  ;  it  is  bitter,  ftyptic,  and  has  a  difagreeable  aromatic 
ftnell.  This  root  taken  up  at  a  proper  feafon,  and  carefully  dried, 
is  one  of  the  belt  nervous  fimples  of  the  (hops.  It  is  given  in  powder 
from  five  grains  to  a  fcruple  for  a  dofe,  and  alfo  in  tinCtures  and  iu- 
fufion.  ft  is  alfo  found  of  the  greatelt  fervice  in  all  diforders  of  the 
nerves.  Refer  to  the  Sylterm 

VALET,  a  French  term  ufed  as  d  common  name  for  all  do- 
meflic  men  fervants,  employed  in  the  more  fervilc  offices,  as  grooms, 
footmen,  coachmen,  Sic.  But  with  its,  it  is  only  ufed  in  the  phrafe 
valet  de  ch'artibre ,  which  is  a  fervaut  whofe  office  iS  to  drefs  and  un- 
<lrefs.hi$  mafter,  and  attend  him  in  his  chamber. 

VALETUDINARY,  among  medical  writers,  denotes  a  perfon 
of  a  weak  and  lickly  conftitution,  and  frequently  out  of  order. 

VALLAR  Grown,  corona  valaris,  in  Roman  antiquity,  the  1 
fame  with  that  otherwife  called  cajirtnjis.  See  Crown,  dud  Plate 
9,  Jig.  98. 

VALVE,  vrtlvula ,  from  valvac,  folding-doors,  in  hydraulics,  pneu¬ 
matics,  &c.  is  a  kind  of  lid,  or  cover  of  a  tube  or  veffel,  fo  con¬ 
trived  as  to  open  one  way  ;  but  which,  the  more  forcibly  it  is  | 
preffed  the  other  way,  the  clofer  it  fhuts  (he  aperture ;  fo  that  it 
either  admits  the  entrance  of  a  fluid  into  the  tube  or  vellel,  and  pre¬ 
vents  it’s  return  ;  or  admits  it’s  efcape,  and  prevents  it’s  re-entrance." 
Conftilt  the  Syfle'm  of  Hydraulics,  &c. 

VAN,  Vant,  or  Vaunt,  a  term  derived  from  the  French  avant 
ox  avaunt,  fignifying  bejore,  ox  foremojl  of  any  thing  ;  thus  we  fay,  ! 
the  iwn-gu&rd  of  an  army,  See. 

VANES,  or  mathematical  inflruments,  are  fights  made  to  move 
and  Aide  upon  crofs-flaves,  fore-flaves,  quadrahts,  &c. 

VAPOUR,  in  philofophy,  the  mold  and  mod  volatile  particles 
bf  bodies,  fepa rated  by  heat,  and  raifed  into  the  atmofphere.  ; 

VAPORARIUM,  a  vapour-bath,  in  chemiflry,  implies  a  bath, 
or  heat,  wherein  a  body  is  placed  fo  as  to  receive  the  fumes  of  boil¬ 
ing  water.  Refer  to  the  Sydem. 

VARIABLE  quantities,  in  algebra  and  geometry,  imply  fuch 
quantities  as  are  continually  increafing  or  diminifhing ;  in  oppofition 
to  thofe  which  are  condant,  and  remain  always  the  fame. 

VARIANCE,  in  law,  implies  an  alteration  of  fomething  for-  j 
merly  laid  in  a  plea  :  but  where  a  plea  is  good  in  fubftance,  it  is 
held  that  a  finall  variance  will  not  injure  it. 

Va  riance,  alfo  implies  an  alteration  or  change  of  cohdition  in  a 
perfon  or  thing;  after  fome  former  concern,  or  tranfaflion  therewith. 

VARIATION,  in  navigation,  &c.  Refer  to  the  Sydem.  1 1 

VARIORUM,  or  cum  notis  VarI  or  um,  denotes  an  edition  of  a 
clalfic  author,  elucidated  w  ith  the  notes  of  various  authors  ;  and  theft 
editions  are  generally  the  mod  valued. 

VARNISH,  orvERNisiij  a  thick,  vifeid,  fhining  liqudr,  ufed 
by  painters,  gilders;  and  various  other  artids,  to  give  a  glofs  and 
ludre  to  their  works  ;  and  at  the  fame  time  to  defend  them  from  the 
weather,  dud,  &c.  Figuratively,  a  palliation  of  a  crime. 

There  are  feveral  kinds  of  varnijbes  in  ufe  ;  as  the  drying  vamifij 
made  of  oil  of  turpentine,  common  turpentine,  and  gum  f-indarach, 
melted  together.  White  varnijb  made  of  oil  of  turpentine,  fine  tur-  1 
pentine,  and  madic.  Spirit  varnijh,  the  mendrwum  of  which  is 
fpirit  of  wine  in  which  are  diffolved  gum  elerni,  fandarach,  madic, 
white  amber,  &c. 
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VASA  Concordia,  among  hydraulic  authors,  are  two  vefleh 
fo  confiruCted  as  that  one  of  them,  though  full  of  wine,  will  not  run 
a  drop  ;  unlefs  the  other,  being  full  of  water,  do  run  alfo, 

VASCULAR,  .Vascularis,  in  anatomy,  is  applied  to  any 
thing  confiding  of  divers  veifels,  veins,  arteries,  &c.  Wefay,  the 
vajeulur  and  valvular  texture  of  the  lungs.  All  the  flefh  in  an  ani¬ 
mal  body,  is  found  to  be  vujcular,  none  of  it  parenchymous,  as  the 
anciepts  imagined.  Refer  to  the  Sydefn. 

VASE,  vas,  a  term  frequently  ufed  for  ancient  veffels  dug  from 
under-ground,  or  otherwife  found,  and  preferved  in  the  cabinets  of 
the  cn  ions  as  a  ffiow. 

VASSAL,  in  old  law-books,  d  feudatory  perTon  who  vowed  fide¬ 
lity  and  homage  to  a  lord,  on  account  of  fome  land,  &c,  which  he 
held  of  him,  in  fee  ;  a  fubjeCt,  a  dependant. 

VASTUS,  in  ariatomy,  the  name  of  two  of  the  extenfor  mufcles 
of  the  kgs  ;  the  one,  called  vajhis  internus,  arifes  from  the  whole  in¬ 
tern..!  fide  of  the  femur.  See  Plate  I48,  Jig.  I,  N°  60;  Jig.  2, 
N°  41  ;  fig.  6,  N°  35  ;  and  the  other,  called  vajlus  externus,  takes 
it’s  rife  from  the  whole  external  fide  of  the  Femur  ;  and  both  together, 
with  the  cruralis  and  reCtus,  form  a  very  robud  and  drong  tendon 
juft  above  the  knee,  to  which  the  patella  adheres  behind,  and  which 
is  inferted  below  the  knee  at  a  tubercle  of  the  tibia.  Confult  the 
Sydem,  and  Plate  \fiS,Jig.  1,  N°3<;;  fig.  2,  N°  59  .fig.  7,  N°  42. 

VAT,  or  Fat,  a  veffel  for  holding  wine,  ale,  beer,  cyder,  &c. 
in  the  time  of  their  preparation.  See  the  article  Fat. 

VATICAN,  a  magnificent  palace  of  the  pope  of  Rome,  which  is 
faid  to  confid  of  feveral  thoufand  rooms  :  but  the  parts  of  it  mod  ad¬ 
mired  are  the  grand  flair-cafe,  the  pope’s  apartment,  and  efpecially 
the  library,  which  is  one  of  the  riched  in  the  world,  both  in  printed 
books  and  manuferipts. 

VAUDOIS,  VAldenses,  or  Waldenses,  in  ecclefiaflical  hif- 
tory,  a  name  given  to  a  fe£t  of  reformers,  who  made  their  fird  ap¬ 
pearance  about  the  year  it  60.  The  attempts  of  Peter  Wa!duc,  the 
author  of  this  fe£t,  and  his  followers,  were  neither  employed  nor 
defigned  to  introduce  new  doCtrines  into  the  church,  nor  to  propofe 
new  articles  of  faith  to  Chridiaris.  A 11  they  aimed  at  was,  to  reduce 
the  form  of  ecclefiadical  government,  and  the  manners  both  of  the 
clergy  and  peqple,  to  that  amiable  fimplicity,  and  primitive  fanCtity, 
that  characterized  the  apoflolic  ages,  and  which  appear  fo  ftrongly 
recommended  in  the  precepts  and  injunctions  of  the  divine  Author  of 
our  holy  religion.  In  confequence  of  this  defign,  they  complained 
that  the  Roman  church  had  degenerated,  under  Condantine  the  Great, 
from  it’s  primitive  purity  and  fanCtity.  They  denied  the  fupremacy 
of  the  Roman  pontiff,  and  many  of  the  popidi  doCtrines. 

During  thegreated  part  of  the  feventeenth  century,  thofe  of  them 
who  lived  in  the  vallies  of  Piedmont,  and  who  had  embraced  the 
doCtrine,  difcipline,  and  worlhip  of  the  church  of  Geneva,  were  op- 
preflfed  and  perfecuted,  in  the  mod  barbarous  and  inhuman  manner, 
by  the  miniders  of  Rome.  The  periecution  was  carried  cm  *  ith  pe¬ 
culiar  marks  of  rage  and  enormity  in  the  years  1655,  1656,  and 
1696,  and  Teemed  to  portend  nothing  lefs  than  the  total  extinction 
of  that  unhappy  nation.  The  mod  horrid  feenes  of  violence  and 
bloodlhed  were  exhibited  in  this  theatre  of  papal  tyranny  ;  and  the 
few  Waldenfcs  that  furvived  were  indented  tor  their  cxidenee  and 
fupport  to  the  intero  ition  made  for  them  by  the  Englilh  anu  Dutch 
governments,  and  alfo  bv  the  Swifs  cantons,  who  folicited  the  cle¬ 
mency  of  the  duke  of  Savoy  in  their  behalf. 

VAULT,  fornix,  in  architecture;  an  arched  roof,  fo  contrived 
that  the  dones  which  form  it  fulfain  each  other.  See  the  Sydem. 

In  fome  vaults  the  height  is  greater  than  the  diameter  ;  in  others 
it  is  lefs:  others,  again,  are  quite  flat,  and  only  made  with  ha  mfes; 
others  like  ovens,  or  in,the  form  of  a  cul  de  four,  &c.  and  others 
growihg  wider  as  they  lengthen,  like  a  trumpet. 

UBIQUITY,  omnipre fence,  an  attribute  of  the  Deity,  whereby 
he  is  always  intimately  prefent  toall  things  ;  gives  the  efie  to  all  thingsj 
knows,  preferves;  and  does  all,  in  all  things.  For  fince  God  can¬ 
not  be  faid  to'exifl  in  all  place?,  as  placed  therein,  becaufe  then  he 
would  need  fomething  to  his  exiflence,  viz.  place  ;  and  would  have 
extenfion,  parts,  Sic.  he  mult  be  conceived  to  be  every  where,  or  in 
all  tilings,  as  firft,  univerfal,  efficient  caufe,  in  all  his  effects.  He 
is  prefent  therefore  to  all  his  creatures,  as  a  pure  aCl  or  an  exeicife 
of  an  aCfive  virtue,  which  knows,  preferves,  governs;  &c.  every 
thing.  Nor  are  even  finite  minds  prefent,  otherwife  than  by  ope¬ 
ration.  See  the  article  God. 

UDDER,  tiler,  in  comparative  anatomy,  that  part  in  brutes 
wherein  the  milk  is  prepared,  anfvvering  to  theraamms,  orbreafts, 
in  women  ;  the  dugs  of  a  cow,  Sic. 

VEGETABLE,  in  phyfiology,  a  term  applied  to  all  plants,  con- 
fidered  as  capable  of  growth  ;  that  is,  to  all  natural  bodies  which 
have  parts  orgamcal  formed  for  generation  and  accretion,  but  not 
fenfation; 

There  are  fecrets  whereby  the  growth  of  vegetables  is  furprifingly 
promoted.  Mr.  Boylt;  mentions. a  Virtuofo,  who  errertained  his 
friends  at  the  end  of  their  meal  with  a  fallad  of  lettuces,  which  he 
lowed  in  their  prefence,  immediately  before  they  fat  down  to  table. 

VEGETATION,  the  act  whereby  plants,  and  other  living  bodies, 
receive  nourifhment,  and  grow. 

Vegetation  gJ finks,  a  name  given  by  Mr.  Petit  to  the  concre¬ 
tions  which  falts  form,  after  folution  in  water,  when  fet  in  the  air 
to  evapot  ate.  Thefe  concretions  always  appear  round  the  furface  cf 
the  liquor,  affixed  to  the  fides  of  the  veffel,  or  arifing  above  it’s  top, 
and  are  very  different  in  the  different  falts,  and  in  molt  of  them  very 
beautiful. 

VEGE  TATIVE,  that  principle  or  part  in  plants,  by  virtue  of 
which  they  rfcceive  nourifhment,  and  grow  or  vegetate.  The  philo- 
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fophers  (peak  of  three  kinds  of  fouls,  the  vegetative,  fenfative,  and 
rational. 

VEIL,  velum ,  a  piece  of  fluff  ferving  to  cover  or  hide  any  thing. 
VEIN,  iu  anatomy,  a  vefTelor  canal  which  receives! he  blood  from 
the  feveral  parts  of  the  body,  to  which  the  arteries  had  conveyed  it 
from  the  heart,  and  carries  it  back  again.  See  Plate  19,  fig-  2,  o. 

The’  analtomolis,  or  inofculation  of  the  veins  and  arteries,  was 
firfl  feen  by  the  microfcope,  in  the  feet,  &c.  of  frogs,  and  other  am¬ 
phibious  animals,  by  Leewenhoeck ;  but  hasfmce  been  obfer\e  in 
other  animals,  particularly  the  omentum  of  a  cat,  by  Mi  .Cowper,&c. 

The  coats  of  the  veins  are  tour,  the  fame  with  thofe  of  the  ar¬ 
teries  ;  only  the  mufcular  coat  is  thin  in  all  the  veins ,  as  it  is  in  the 
capillary  arteries  ;  the  prefline  of  the  blood  againfl  the  lides  ol  the 
veins  being  lefs  than  that  agunft  the  lides  of  the  arteries,  becaufe  the 
force  of  tfie  heart  is  much  broken  in  the  capillaries.  Refer  to  the 
Syflem,  and  Plate  19,  fig.  7 ;  a.  a.  b.b  c.d. 

In  the  veins  there  is  no  natural  pulle,  becaufe  the  blood  is  thrown 
into  them  with  a  continual  ftream,  and  becaufe  it  moves  from  a 
narrow  channel  to  a  wider.  But  they  have  a  periftaltic  motion, 
which  depends  on  their  mufcular  coat. 

VELLICATION,  among  phyficians,  the  a£t  of  twitching.  The 
word  is  more  particularly  applied  to  a  fort  of  fudden  convulfions 
that  happen  to  the  fibres  of  the  mufcles. 

VELOCITY,  fwiftnefs,  or  that  affection  of  motion  whereby  a 
moving  body  is  difpoftd  to  run  over  a  certain  fpace  in  a  certain  time. 
For  the  velocity  of  falling  bodies,  fee  the  article  Acceleration. 

The  velocity  with  which  a  quantity  flows,  at  any  term  of  the  time, 
while  it  is  fuppofed  to  be  generated,  is  called  it’s  fluxion. 

VELOM,  a  kind  of  parchment,  finer,  evener,  and  whiter  than 
the  common  fort.  See  the  article  Parchment. 

VELVET,  a  rich  kind  of  fluff,  all  filk,  covered  on  the  outfide 
with  a  dole,  lliort,  fine,  foft  fhag,  the  other  fide  being  a  very  flrong 
dole  tiiTiie. 

In  general,  all  velvets ,  both  worked  and  cut,  fihorn  and  flowered, 
are  to  have  their  warp  and  fhag  of  organifm,  fpun  and  twilled,  or 
thrown  in  the  mill ;  a.-d  their  woof  of  li Ik  well  boiled,  &c.  They 
are  all  of  the  fame  breadth. 

VENAL,  among  anatomifls,  &c.  fomething  that  bears  a  relation 
to  the  veins.  This  word  is  alio  ufed  for  fomething  bought  with 
money,  or  procured  fly  bribes. 

VENEERING,  Vaneering,  or  Fineering,3  kind  of  mar¬ 
quetry,  or  inlay  ing,  whereby  feveral  thin  dices  or  leaves  of  fine 
woods,  of  different  kinds, -are  applied  and  fattened  on  a  ground  of 
fome  common  w  ood 

VENEREAL,  fomething  belonging  to  venery  ;  as  the  lues  ve¬ 
nerea,  French  difeafe,  or  pox.  Seethe  articles  Pox,  Gonorrhoea, 
&c.  Dr.  Cheyne,  in  his  Englifh  paalady,  affirms  the  fufficieney  of 
a  total  milk  and  feed  diet  for  the  certain  cure  and  eradication  of  this 
dittemper  in  all  it’s  flages. 

VENERY,  is  ufed  tor  the  adt  of  copulation,  or  coition,  of  the 
two  fexes.  See  the  article  Generation. 

VENETA  bolus ,  the  Venetian  bole,  a  fine  red  earth  ufed  in  pain¬ 
ting,  and  called  in  the  colour-fhops  Venetian  red.  It  is  improperly 
denominated  a  bole,  bring  a  genuine  fpecies  of  red  ochre. 

VENIAL,  in  the  Rornifh  theology,  a  term  applied  to  flight  (ins, 
and  fuch  as  eafily  obtain  pardon. 

VENTER,  Belly,  in  anatomy,  a  cavity  in  the  body  of  an  ani- 
mal,  containing  vifeera,  or  other  organs  neceflary  for  the  perform¬ 
ance  of  divers  fundtions.  Refer  to  the  Syflem. 

V  enter  isalfo  ufed  for  the  children  whereof  a  woman  is  delivered 
from  one  pregnancy :  thus,  two  twins  are  fair!  to  be  of  the  fame  venter. 
VENTILATOR,  in  pneumatics.  Refer  to  the  Syflem. 
VENTRILOQUOUSjVENTRiLOQiiUSjCompoundeoof^/fr, 
belly,  and  loquor,  I J 'peak ,  gajlriloquus,  or  engajlrimylhus,  a  term  ap¬ 
plied  to  perfons  who  Ipeak  inwardly  ;  having  a  peculiar  art  of  form¬ 
ing  fpeech,  by  drawing  the  air  into  the  lungs;  fo  that  the  voice,  pro¬ 
ceeding  out  of  the  thorax,  to  a  by-ftander,  feems  to  come  from  fome 
diftance,  or  in  any  diredtion. 

VENTRICLE,  ventriculus,  properly  denotes  any  little  cavity; 
but  is  more  particularly  ufed,  by  phyficians  and  anatomifls,  for  the 
ftomach.  For  thofe  cavities  -of  the  heart  and  brain,  called  ventricles , 
fee  Heart  and  Brain.  The  right  ventricle  of  the  heart,  in  relax¬ 
ing,  admits  the  blood,  by  the  right  auricle,  from  the  ears  ;  and,  in 
contradting,  drives  it  out  into  the  pulmonary  arteries;  the  left ,  re¬ 
ceiving  the  blood  by  the  left  auricle,  from  the  lungs,  drives  n  into 
the  aorta.  See  Plate  147,  lit.  c.  &c. 

VENUS,  in  aftronomy.  Refer  to  the  Syflem. 

Venus-  de  Medici s,  a  famous  flatue  of  white  marble,  about  five 
feet  high,  brought  from  the  Medicis  palace  at  Rome  to  Florence,  by 
order  of  duke  Cofmo  III.  and  now  Handing  in  the  great  duke’s 
P^ace*  ^  be  blP?>  legs>  ancl  arms,  were  broken  off  by  the  removal 
of  this  flatue  ,  but  they  have  been  rejoined  with  an  art,  that  renders 
their  former  reparation  imperceptible.  The  infeription  on  the  bale 
intimates  that  this  was  the  work  of  Cleomenes,  an  Athenian  the 
fon  of  Apollodorus :  the  pedeffal  is  modern  ,  the  flatue  feems  to  bear 
a  little  forward ;  the  right  knee  advances  a  little,  the  left  hand  is  placed 
beftve  that  part  which  diflinguifhes  the  fexes,  and  the  right  acrofs 

!iul,br,fthS;i  >(etnwll,.u?ut  lo;ich,il,Sl  the  bocIy-  -The  head  inclines  a 
little  to  the  left  (boulder ;  lo  that  her  face  feems  to  be  turned  away 

a  little from  the  oblerver.  The  bloom  of  youth,  the  pleafing  foft- 

nefs  of  her  look,  and  her  beauty  and  modefiy  feem  tg  rival  each  other 

Jn  .hteuChriarp  S-P fher.co.linle'u‘,ce-  iIer  Perfon  is  fomewhat  plump, 
and  the  flelh  is  fo  admirably  executed,  that  it  feems  fo  foft  as  if  fl 
would  yield  10  the  touch. 

VER-^//«ro«  m  natural  hiftory,  a  name, given  to  a  kind  of  in, 
ds,  which  are  iond  of  eating  the  pucerom  an H  .....  .1 _ ■ 


fefls,  wliicti  arc  tond  of  eating  thepucERON,  and  deflroy  them'in 
vaft  numbers.  For  reprefentation,  fee  Plate  64 ,  fig.  24.  1 

Tlnr  Refer  to  Syflem  of  Grammar,  p.  1079. 


VERB,  in. grammar. 


VERBERA  riON,  fruiting,  in  phyfics,  a  term  ufed  to  exprefs 
the  caule  of  found,  which  ariles  from  a  verberation  of  the  air,  when 
flrnck  in  diveis  manners  by  the  feveral  parts  of  the  fonorous  body 
firfl  put  into  a  vibratory  motion. 

VERDEGRIS,  or  Verdegrease,  a  kind  of  copper  corroded 
by  a  fermented  vegetable  acid  into  a  bloilh  green  fublianre. 

Vcrdegris  is  employed  externally  for  deterging  foul  ulcers,  and  as 
an  efcharotic.  Adetergeritointment  is  commonly  prepared,  by  gent¬ 
ly  boiling  five  parts  of  vcrdegris  in  fine  powder,  with  fixteen  of 
honey  and  feven  of  vinegar,  till  reduced  to  a  due  confidence.  On 
keeping  this  mixture  for  fome  time,  a  thick  matter,  containing 
greatefl  part  of  the  verdegris,  falls  to  the  bottom,  and  a  thinner  floats 
on  the  top:  this  lafl  is  the  part  made  ufe  of,  unlefs  where  particular 
occalions  require  it  to  be  rendered  more  acrid,  by  ihuking  up  the  thick 
among  it. 

Verdegris ,  with  a  decodtion  of  logwood,  ftrikes  a  deepblack,  which, 
when  diluted,  becomes  a  fine  blue. 

VERDERER,  a  judicial  officer  of  the  king’s  foreft,  whofe  bufi- 
nefs  it  is  to  look  to  the  vert,  and  fee  it  well  maintained. 

VERDICT,  is  the  anfwer  of  the  jury  given  to  the  court,  con¬ 
cerning  the  matter  of  fad,  in  any  cafe  civil  or  criminal,  committed 
by  the  court  to  their  trial  and  examination. 

VERDITLRjor  Verdeter,  a  kind  of mineral  fubflance,  fotpe- 
times  ufed  by  the  painters,  <5cc.  fora  blue;  but  more  ufually  mixed 
with  a  yellow  for  a  green  colour.  Verditer,  according  to  Savary, 
ought  to  be  made  of  the  lapis  armenus  ;  or  at  lead  of  an  earthy  fiib- 
ttance  much  like  it,  brought  from  the  mountains  of  Hungary,-  &c. 
only  prepared  by  powdering  it,  andcleanling  it  by  lotion. 

VERGE,  figmfies  the  compalsof  the  king’s  court,  which  bounds 
the  jurifdidion  of  the  lord  ttcw'ard  of  the  houfehold  ;  and  which  is 
thought  to  have  been  twelve  miles  round. 

VERGERS,  certain  officers  of  the  courts  of  King’s  Bench  and 
Common  Picas,  whofe  bnfinefsit  is  to  carry  white  wands  (verges)  be¬ 
fore  the  judges.  There  are  alfo  vergers  of  cathedrals  and  collegiate 
churches,  who  carry  a  rod  tipped  withfilver  before  the  bifhop,dean,&c. 

VERJUICE,  a  juice  or  liquor  drawn  from  four  grapes,  or  wild 
apples,  unfit  for  wine,  or  cyder;  or  from  fvveet  ones,  while  yet  acid 
and  unripe. 

VERMICELLI,  or  Vermichelly,  a  compofition  of  flour, 
cheefe,  yolks  of  eggs,  fugar,  and  faffron,  reduced  to  a  patte,  and 
formed  into  long  (lender  pieces  like  worms, by  forcing  it  with  a  pifton 
through  a  number  of  little  holes. 

VERMILLION,  a  very  bright  and  beautiful  colour,  in  great 
etteem  among  the  antients,  under  the  name  of  minium.  There  are 
two  kinds  of  it,  the  one  natural,  the  other  fadlilious.  The  natural 
is  found  in  fome  filver  mines,  in  the  form  of  a  ruddy  fund,  which  is 
afterwards  prepared  and  purified  by  feveral  lotions  and  codtions. 
The  artificial  is  made  of  mineral  cinnabar,  ground  up  with  aqua- 
vita*  and  urine*  and  afterwards  dried. 

VERSE,  verjus,  in  poetry,  a  line  or  part  of  adifcourfe,conGfting 
of  a  number  of  long  and  lliort  fyllables,  which  run  with  an  agree¬ 
able  cadence,  the  like  being  alfo  reiterated  in  the  courfe  of  the  piece. 

Verjes  are  of  various  kinds,  fome  denominated  from  the  number 
of  feet,  whereof  they  are  compofed,  as  the  monometer,  dimeter,  tri¬ 
meter,  tetrameter,  pentameter,  hexameter,  & c.  Some  alfo,  from 
the  kinds  of  feet  tiled  in  them,  as  the  pyrrhichion,  proceleufmatic, 
iambic,  trochaic,  &c.  See  thefe  articles. 

VER  TEBR/E,  a  chain  of  little  bones  reaching  from  the  top  of 
the  nock  down  the  back  to  the  os  facruin,  and  forming  a  third  part 
of  the  human  fkeleton  called  the  fpinadorfl.  Each  vertebra  has  three 
forts  of  proceffes  towards  it’s  hinder  part,  two  tranverfe  or  lateral, 
one  on  each  fide  ;  they  are  nearer  the  body  of  the  vertebra  than  ihe 
reft.  In  each  of  them  there  is  a  tendon  of  th t  vertebral  mufcles  in¬ 
ferred.  Four  oblique  proceffes,  two  on  the  upper  part,  and  two  on 
the  lower,  by  thefe  vertebra,  are  articulated  to  one  another ;  and  one 
acute  on  the  hindermoft  part  of  the  vertebra ,  called  the  fpinal  apo- 
phylis,  which  ends  in  a  fmall  epiphyiis,  and  has  given  the  name  to 
the  whole  fyttem  of  the  vertebra.  See  Plate  19 ,fig.  10,  lift.  a.  a. 
b.b;  fig.  7,li/t.  aaaa.  lift,  tin,  000,  rr,f  f,  &e .  fig.  5,  litl.  b  b,  aa. 

The  vertebra  are  articulated  to  one  another  by  a  ginglymus  ;  for 
the  two  defending  oblique  proceffes  of  each  fuperior  vertebra  of  the 
neck  and  back  have  a  littic  dimple  in  their  extremities,  wherein  they 
receive  the  extremities  ol  the  two  afeending  oblique  proceffes  of  the 
inferior  vertebra  ;  lo  that  the  two  attending  proceffes  of  each  vertebra 
of  the  neck  and  back  are  received,  and  the  two  defeendingdo  receive, 
except  the  firfl  of  the  neck,  and  lafl  of  the  back;  but  theafeending 
proceffes  of  each  vertebra  of  the  loins  receive,  and  the  two  defeending 
are  received,  contrary  to  thofe  of  the  neck  and  hack.  S ntPlatei^j, 
fi‘S-r  3»  x* 1 ;  fig •  7»  N°  14,  14;  and  plate  M),fig.  5,  and  fig.  9. 

Tbe  firfl  vertebra,  which  is  called  atlas,  is  tied  to  the  head,  and 
moves  with  it  upon  the  fecond  l'emicircularly.  See  the  Syflem  of 
Anatomy. 

I  he  fecond  vertebra  is  called  epifiropheus,  or  vertebra  dentata,  Plate 
\9>  fi&'  b  ’•>  hi  the  middle  between  it’s  two  oblique  afeending  procel- 
fes,  it  has  a  long  and  round  procefs  like  a  tooth,  which  is  received 
inti)  the  forefaid  linus  ;  upon  it  the  head  with  the  firfl  vertebra  turns 
half  round,  as  upon  an  axis.  The  articulation  of  the  twelfthwith  the 
firfl  of  the  loins  is  by  arthrodia,  for  both  it’s  afeending  and  defeend- 
ing^  oblique  proceffes  are  received.  The  five  vertebra  of  the  loins 
differ  from  the  reft  in  this,  that  they  are  the  broadefl,  and  the  lafl -of 
them  is  thelargett  of  all  the  vertebra.  Their  acute  proceffes  are 
broader,  (horter,  and  wider  from  one  another,  their  tranfverfe  longer, 
to  fupport  the  bowels,  and  the  mufcles  of  the  back ;  they  are  not  per¬ 
forated  as  thofe  of  the  neck,  nor  have  they  a  dimple  or  Anus,  as  thofe 
of  the  back.  1  he  cartilages  which  are  betwixt  theirbodies  are  thicker 
than  any  of  the  reft.  See  Plate  147,7%-  2»  7  j  aRo  Piute  19,  fig-9- 

VERTICAL  angles,,  in  geometry,  two  angles,  as  0  and  x,  ( Plate 
10%,  fig,  i8,J  are  laid  to  be.  vertical,  it  the  legs  of  one  of  them, 
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AE  and  E  B,  be  only  continuations  of  the  legs  of  the  other,  C  E 
and  D  E.  See  Vertical  Angles. 

Vertical  circle,  in  altronomy,  a  great  circle  of  the  fphere,  paf- 
fing  through  the  zenith  and  nadir,  and  cutting  the  horizon  at  right 
angles  :  it  is  otherwife  called  azimuth. 

VERTIGO,  in  medicine,  a  difeafe  in  which  the  head  feems  to 
turn  round.  See  the  article  Dizziness, 

VERVAIN,  verbena ,  in  botany,  a  genus  of  the  diandria  monoecia 
clafs,  a  monopetalous  flower,  femiquinquifid  at  the  limb  ;  the  feeds 
are  two  or  four,  and  contained  in  the  cup.  Vervain  is  quite  difre- 
garded  in  the  prefent  pra&ice  ;  as  appearing  almoft  herbaceous. 

VESICATORY,  an  external  medicine,  ferving  to  raife  a  blifler ; 
whence,  alfo,  it  is  itfelf,  though  improperly,  called  a  blifler.  Vejica- 
tories  are  unguents,  cataplafms,  or  plaifters,  made  of  fharp  irritating 
medicines,  which  have  a  faculty  of  drawing  the  humors  from  within, 
outw'ards,  inflaming  and  ulcerating  the  fkin,  and  raifing  veficae,  or 
bladders,  whence  their  denomination  Veficatory. 

VESPER,  the  evening  ftar ;  the  evening  in  the  Roman  church  ; 
an  evening  prayer. 

VESSEL,  vas ,  denotes  in  general  any  thing  for  holding  liquors  ; 
fuch  are  our  domeftic  cups,  pots,  &c.  as  alfo  the  retorts,  matrafles, 
&c.  of  the  chemifts. '  See  Chemical  Laboratory,  in  the  Syftem. 

Vessel,  in  navigation,  a  genera!  name  for  all  forts  of  (hips. 
However,  the  name  veffel  is  more  particularly  applied  to  fhips  or 
floating  machines  of  the  fmaller  kind,  furnifhed  with  one  or  two 
mads.  In  Plate  126,  Ship,  the  reader  will  fee  the  principal  of  thofe 
that  are  molt  frequently  employed  in  European  navigation.  A 
snow  under  fail  is  exhibited  in  fig.  9  ;  fig-  10,  reprefentsa  ketch 
at  anchor  -,fig.  11,  a  brig  or  brigantine  ;  fig.  12,  a  bi  lander  ; 
fig.  13,  a  xebeck  ;  fig.  14,  a  schooner  ;  fig.  15,  a  galliot  ; 
fig.  it>,  a  dogger;  all  of  which  are  under  lail  ;  fig.  17,  and  18, 
two  galleys,  one  of  which  is  under  fail,  and  the  other  rowing; 
and  fig.  19,  a  sloof. 

A  veffel  is  Laid  to  be  of  three  or  four  hundred  tons  ;  meaning  that  it 
will  carry  three  or  four  hundred  times  two  thoufand  weight ;  or  that, 
when  immerged  in  water,  it  poffefles  tiie  (pace  of  three  or  four  hun¬ 
dred  tons  of  water  ;  w'hich  are  equal  to  the  weight  of  the  veffel,  and 
all  the  loading  it  can  carry. 

A  veffel  is  laid  to  draw  ten  or  fifteen  feet  of  water ;  meaning,  that, 
when  loaden,  it  finks  fo  deep  under  wrater. 

VESTALS,  in  antiquity,  priefteffes  of  the  goddefs  Vefta. 

The  habit  of  the  vejlal  virgins  confifted  of  an  head-drefs,  called 
infula,  which  fat  clofe  to  their  heads,  and  from  whence  hung  certain 
laces  called  vittce  ;  a  kind  of  furplice  made  of  white  linen,  and  over 
it  a  purple  mantle  with  a  long  train  to  it. 

VESTIBULE,  vejlibulutn,  in  architecture,  a  kind  of  entrance  in¬ 
to  a  large  building  ;  being  an  open  place  before  the  hall,  or  at  the 
bottom  of  the  llair-cafe. 

VESTRY,  a  place  adjoining  to  a  church,  where  the  veftmentsof 
the  minifter  are  kept ;  and  alfo  a  meeting  at  fuch  place,  confiding 
of  the  minifter,  church-wardens,  and  chief  men  of  moft  parifhes, 
who  make  a  parifh  vejlry  or  meeting. 

Vestry-w;£w,  a  leleCt  number  of  the  principal  perfons  of  every 
parifh  w  ithin  the  city  of  London,  and  elfewhere  ;  who  yearly  choofe 
parifh-ofhcers,  and  take  care  of  the  concerns  of  the  parifh.  They 
are  thus  called,  becaufe  they  ufually  meet  in  the  vejlry  of  the  church. 

Vestry -clerk,  an  officer  who  keeps  the  parifh  accounts. 

VETCH, viciec,  in  botany,  a  genus  of  plants,  the  flower  of  which 
is  of  the  butterfly  kind  ;  the  ftandard  is  oval,  broad  at  the  tail,  in¬ 
dented  at  the  point,  and  the  borders  are  reflexed  ;  the  two  wings  are 
ihorter  than  the  ftandard  ;  the  keel  is  fhorter  than  the  wings  ;  the 
tail  is  oblong.  They  are  cultivated  for  their  feeds,  they  ihould  be 
cut  foon  after  the  pods  turn  brown,  and  flacked  as  foon  as  they  ^re 
dry  :  for  if  they  are  fuffered  to  lie  out  in  the  field  till  they  receive  wet, 
and  there  then  comes  a  hot  day,  moft  of  the  pods  will  burft,  unlefs 
they  happen  to  have  been  blighted  ;  in  which  cafe  they  will  not  open 
fo  e.tfiiy.  Their  haulm,  when  dry,  and  threfhed,  is  efteemed  good 
food  for  cattle,  and  fome  fay  that  their  feeds  are  as  good  for  horfes, 
as  beans;  which,  if  true,  fhould  render  them  the  more  valuable,  be¬ 
caufe  thefe  will  grow  on  the  lighteft  Tandy  land,  where  beans  will 
not  thrive;  and  may  therefore,  as  Mr.  Miller  obferves,  be  a  good 
improvement  to  fome  counties  in  England  where  they  do  not  even 
attempt  to  cultivate  the  bean.  About  three  loads  from  an  acre  are 
reckoned  a  good  crop. 

VIBRATION,  in  mechanics,  a  regular,  reciprocal  motion  of  a 
body,  as  a  pendulum,  &c.  which  being  freely  fufpended,  fwings  or 
ofcillates,  firft  this  way,  then  that. 

VICAR,  a  perfon  appointed  as  deputy  of  another  ;  to  perform  his 
functions,  in  his  abfence,  and  under  his  authority. 

VICE,  vitium ,  in  ethics,  is  ordinarily  defined  an  elective  habit, 
deviating,  either  in  excefs,  or  defedt,  from  the  juft  medium  wherein 
virtue  is  placed  ;  the  oppofition  of  virtue. . 

Vice,  in  fmithery,  and  other  arts  employed  in  metals.  See.  is  a 
machine  or  inftrument,  ferving  to  hold  fait  any  thing  they  are  at 
work  upon  ;  whether  it  be  to  be  filed,  bent,  or  rivetted,  Lc. 

Vice  is  alfo  ufed,  in  the  compolition  of  divers  words,  to  denote 
the  relation  of  fomething  that  comes  inftead,  or  in  place  of  another. 

VICISSITUDE,  the  regular  fucceffion  of  one  thing  after  an¬ 
other  ;  as  the  vicijjitude  of  day  and  night,  of  the  feafons,  &c. 

VICTIM,  denotes  a  bloody  facritice  offered  to  fome  deity,  of 
a  living  creature,  as  a  man  or  beaft,  which  is  flain  to  appeafe  his 
wrath,  or  obtain  fome  favour. 

VIGNETTE,  in  the  art  of  printing,  is  a  French  word,  now 
often  ufed  among  Eng'ilh  ai tiffs  and  writers,  to  denote  the  flooruh 
or  ornament,  placed  at  the  beginning  of  a  book,  preface,  or  dedi¬ 
cation.  Thefe  vignettes  or  head-pieces  are  very  various  in  their  form 
and  fize.  They  are  now  for  the  moft  part  difufed.  See  the  de- 
lcription  of  Printing-/*™/}.;  V' 
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VILLAGE,  a  fmall  affemblage  of  houfes,  or  huts,  inhabited 
chiefly  by  peafants  and  farmers,  and  having  no  maiket,  whereby  it 
is  diftinguiffied  from  a  town. 

VILLAIN,  or  Villein,  villanus ,  in  our  ancient  cuftoms,  de¬ 
notes  a  man  of  fervile  and  bafe  condition,  viz.  a  bondman  or  lervant. 

VINCULUM,  in  mathematics,  achara&er  in  form  of  a  line,  or 
ftroke,  drawn  over  a  fadfor,  divifor,  or  dividend,  when  compounded 
of  feveral  letters  or  quantities,  to  conneft  them,  and  flievv  they  are 
to  be  multiplied,  or  divided,  See.  together  by  the  other  term,  i  hus 

dXa-j-b — c  fliews  that  d  is  to  be  multiplied  into  a- 4-  b  —  c. 

VINE,  vitis,  a  noble  plant  or  lhrub  of  the  creeping  kind,  famous 
for  it’s  fruit,  or  grapes,  and  for  the  liquor  they  afford. 

The  beft  foil  lor  vines,  according  to  Mortimer,  is  the  hotteft  gra¬ 
vel,  land,  or  dry  rocky  ground,  if  it  be  well  watered  anu  fhaded. 

VINEGAR,  acetum,  an  agreeable  acid  penetrating  liquor,  pre¬ 
pared  from  wine,  cyder,  &c.  by  fermenting  it  a  fecond  time, 

Method  of  making  V  inegar  from  the  Refufe  of  Fruits ,  Sec,  I  ake 
the  fkins  of  railins,  after  they  have  been  uled  in  making  wine;  and 
pour  three  or  four  times  their  own  quantity  o*  boiling  water,  upon 
them,  fo  as  to  make  a  thin  aqueous  mixture.  Then  fet  ti.e  con¬ 
taining  calk,  loofely  covered,  in  a  warmer  place  than  is  ufed  tor  vi¬ 
nous  fermentation  ;  and  the  liquor,  in  a  tew  weeks  time,  ill.  be¬ 
come  a  clear  and  found  vinegar;  which  being  drawn  off  from  it’s 
fediment,  and  preferved  in  another  caik,  well  flopped  down,  will 
continue  perfect,  and  fit  for  ufe. 

VINEYARD,  a  plantation  of  vines.  See  the  article  Vine. 

VIOL,  viola,  a  mulical  inftrument  of  the  fame  form  with  the 
violin,  andftruck,  like  that,  with  a  bow. 

VIOLATION,  the  acl  of  violating;  that  is,  forcing  a  woman, 
or  committing  a  rape  upon  her.  Amnon,  David’s  foil,  violated  his 
fillei  Tamar,  who  was  avenged  by  Ablalom  ;  I  ercus  violated  his 
fifter-in-law  Philomena.  See  the  article  Rape,  & c. 

VIOLENT,  in  the  fchools,  a  thing  done  by  force  ;  in  which 
fenle  it  (lands  oppofed  to  fpontaneous.  A  thing  is  faid  to  be  violent 
when  effected  by  fome  external  principle,  the  body  that  undergoes  it 
contributing  nothing  thereto,  but  ft.vuggling  ngaintt  it. 

VIOLET,  viola,  in  botany,  a  genus  of  plants,  whofe  flower 
confifts  of  five  ringent  irregular  petals,  with  a  corniculate. :  ne&arium 
at  the  bafe ;  the  itamina  are  five  fmall  filaments,  topped  with  obtufe 
anthers,  which  are  fometimes  conne&ed  :  the  fruit  is  an  ovate  tri¬ 
gonal  obtufe capfule, havingonecell,  which  contains  many  ovate  feeds. 

VIOLIN,  or  Fiddle^  a  muficai  inftrument  mounted  with  four 
firings,  or  guts,  and  ftruck  or  played  with  a  bow. 

The  ftyle  and  found  of  the  violin ,  is  the  gayeft  and  moft  lively  of 
all  other  inltruments;  and  hence  it  is,  oi  all  others,  the  fitted;  for 
dancing  :  yet  there  are  ways  of  touching  it  which  render  it  grave, 
foft,  and  languifhing,  and  fit  for  church  or  chamber  mufic. 

It  is  tuned  by  fifths:  it’s  play  iscompoted of  bafs,  counter-tenor, 
tenor,  and  treble  :  each  part  has  four-fifths,  which  rife  to  a  greater 
feventeenth. 

VIOLONCELLO  of  the  Italians,  is  properly  our  fifth  violin  ; 
which  is  a  little  bafs-violin,  half  the  fize  of  the  common  bals-violin, 
and  it’s  firings  juft  half  as  thick  and  halt  as  long,  which  renders  the 
found  juft  an  odtave  higher  than  the  fame. 

VIPER,  a  fpecies  of  fei  pent,  common  to  moft  parts  of  the  world. 
The  viper  is  by  far  the  moft  noxious  animal  of  the  ferpent  kind,  that 
our  part  of  the  world  affords  ;  and  it  is  as  much  the  moft  ufeful  in 
medicine.  Indeed,  balancing  the  good  we  receive  from  it,  arid  the 
mifehief  known  to  be  done  by  it,  it  feems  far  more  our  intereft  that 
fuch  a  creature  fhould  be  among  us. 

VIRAGO,  a  woman  of  extraordinary  ftature  and  courage;  and 
who,  with  the  Umale  fex,  has  the  mien  and  air  of  a  man,  and  per¬ 
forms  the  adlions  and  exercifesof  men.  ■ 

VIRENT,  unfaded  green. 

VIRGIN,  virgo,  a  female  who  has  had  no  carnal  commerce  with 
man  ;  or  mote  properly,  who  has  (fill  tire  flos  virginis,  or  maidenhead. 

VIRGO,  in  altronomy,  one  of  the  figns  or  conftellations  of  the 
zodiac,  and  the  fixth  according  to  order.  It  is  marked  thus  it}). 
Refer  to  the  Syftem. 

VIRIL1A,  a  man’s  genitals,  or  privy  members,  including  the 
penis  and  teftes.  See  the  articles  Penis  and  Testes,  and  Syftem. 

VIRTUALLY,  in  the  fchools,  is  applied  to  a  mode  of  exiftence. 
A  thing  is  faid  to  be  virtually  any  where,  when  it  is  deemed  to  be 
there  by  fome  virtue,  influence,  or  other  effedft,  produced  by  it :  thus 
the  fun  is  virtually  on  the  earth,  i.  e.  by  his  light,  heat,  Sec.  A  thing 
is  alfo  faid  to  be  virtually  prefer.t,  when  the  virtues  or  properties  be¬ 
longing  to  it,  and  iffuing  from  it,  remain  :  in  which  fenfe  the  forms 
of  the  dements  are  held  to  be  virtually  in  mixed  bodies. 

VIRTUE,  virtus,  a  term  ufed  in  various  fignificalions 

Moralifts  ufually  diftingtiilh  four  principal,  or,  as. they  are  Vul¬ 
garly  called,  cardinal  virtues ,  viz.  prudence,  juftice,  fortitude,  and 
temperance  :  the  reafon  of  which  divifion  is  founded  in  this,  that  for 
a  man  to  live  virtuoufly  and  honeitly,  it  is  neceilary  he  know  what  is 
fit  to  be  done,  which  is  the  bufinefs  of  piudence:  that  he  have  a 
conftant  and  firm  will  to  do  what  he  judges  beft  ;  which  wili  periedfc 
the  man,  either  as  it  reftrains  too  violent  perturbations,  the  office  of 
temperance;  or  as  it  fpurs  and  urges  on  thofe  that  are  too  flow  and 
languid,  which  is  the  bufinefs  of  fortitude  ;  or,  laftly,  comparatively 
with  regard  to  human  fociety,  which  is  the  object  of  juftice.  T  o 
thefe  four  virtues  all  the  reft  are  referred,  as  parts,  or  concomitants. 

VIRTUOSO,  a  man  of  cuiioiity  and  learning,  or  one  who  loves 
and  promotes  the  arts  and  fciences. 

VIRULENT,  a  term  applied  to  any  thing  that  yields  a  virus, 
that  is,  a  contagious  or  malignant  pus.  Figuratively,  poifoned  in 
mind,  acrimonious,  malignant,  bitter. 

VISCERA,  in  anatomy,  a  term  fignifying  the  fame  with  entrails, 
including  the  heart,  liver,  lungs,  fplcen,  inteftines,  and  other  in¬ 
ward  parts  of  the  body.  See  Plate  80. 
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VISCIDITY,  m  Viscosity  the  quality  of  fortieth ing  that  is 
glutinous  and  Ricky,  like  bird-lime,  which  the  Latins  call  by  the 

^VISfBLE,  in  optics.  Confult  the  Syftem,  p. 

V1SIER,  or  Vizier,  an  officer  or  dignitary  in  the  Ottoman  e  - 
pire  of  which  there  are  two  kinds;  the  fufl  called  by  the  Turks 
lifter-  azem,  that  is,  grand  vifier,  is  the  prime  m»n*fler  Rate  of  t  h 
whole  empire.  He  commands  the  army  in  chief,  and  prehdes  n 
Z divan  or  great  council.  Next  to  him  are  fix  other  ftbord.nate 
■vipers,  called wfurs  of  the  bench,  who  officiate  as  his  counfcllors,  or 
afleffors  in  the  divan. 

VISION,  in  optics.  Refer  to  the  SyRera,  p.  1537*  . 

Vision,  among  divines,  is  u fed  for  an  appearance  or  reve  a 
tion,  which  God  occafionally  gave  his  prophets  and  faints;  either 
bv  way  of  dream,  or  in  reality.  ,  f  m  ,, 

VITRIOL,  a  faline  cryRalline  concrete,  compofed  of  metal 
United  with  a  certain  acid  called  the  vitriolic  acid.  There  are  three 
meeds  with  which  this  acid  is  found  naturally  combined,  zinc,  cop¬ 
per.  and  iron :  with  the  firR  it  forms  a  white,  with  the  fecond  a  blue, 

and  with  the  third  a  green  fait.  , . 

Vitriol  of  copper.  The  glafs-makers  have  a  method  of  making 
this  without  corrofives,  which  was  originally  praaifed  by  Ncn,  and 
with  which  they  made  very  fine  colours  in  glafs,  particularly  a  fine 

fea-green.  ...re 

VITUS’s  Dance,  Chorea  Sanbh  Fits,  in  medicine,  a  fort  of  con- 

vulfion,  which  boys  and  girls  are  fubjedt  to,  from  the  age  of  ten 
years,  to  the  time  of  puberty :  it  difeovers  itfelf  firR  by  a  kind  of 
lamencfs,  or  an  inRability  of  one  of  the  legs,  which  they  draw  after 
them  in  a  ridiculous  manner;  nor  can  they  hold  the  arm  of  the  fame 
fide  Rill  for  a  moment;  and  before  they  can  bring  a  cup  to  their 
mouth,  they  ufea  thoufand  odd  geRiculations.  Dr.  Mead  thinks  this 
diforder  to  be  rather  paralytic  than  convulfive,  and  that  it  may  be 
cured  by  the  ufe  of  cold  baths,  and  chalybeate  medicines. 

VIVES,  in  farriery.  Refer  to  the  Syflem,  p.  881. 

ULCER,  ulcus,  in  furgery,  is  a  folution  of  the  foft  parts  of  our 
bodies,  together  with  the  fkin,  produced  by  fome  internal  caufe,  as 
an  inflammation,  abfeefs,  or  acrimonious  humours.  But  wounds 
which  become  inveterate,  and  even  contufions,  when  difficult  of 
cure,  come  withiu  this  definition,  and  pafs,  at  length,  into  ulcers, 
and  are  commonly  fo  called. 

ULNA,  in  anatomy,  one  of  the  bones  of  the  fore-arm,  reaching 
from  the  elbow  to  the  wrifl:  it  is  big  at  it’s  upper  extremity,  and 
grows  gradually  fmaller  towards  it’s  lower  end.  This  bone  is  lon¬ 
ger  than  the  radius,  and  has  a  motion  of  flexion  and  extenfion :  at 
it’s  upper  extremity,  it  articulates  with  the  os  humeri  and  the  criRa 
of  the  radius ;  and  it’s  lower  extremity  articulates  with  the  carpus, 
as  alfo  with  the  radius  by  means  of  a  crifis.  See  Plate  147,  fig.  3, 
N*  8 ;  fig.  7,  N°  10. 

ULNARIS,  in  anatomy,  the  name  of  twTo  mufclcs  of  the  carpus, 
or  hand;  one  called  ulnaris  interms,  (Plate  148,  fig.  2,  N°  24,) 
which  is  a  flexor  mufcle,  terminating  in  the  internal  oflicle  of  the 
carpus;  and  the  other,  called  ulnaris  externus,  (Plate  148 1,  N° 
38,)  is  an  extenfor  mufcle,  terminating  in  the  metacarpal  bone  that 
fupports  the  little  finger. 

UMBEL,  umhella ,  among  botanifls,  is  the  extremity  of  a  Ralk  or 
branch  divided  into  feveral  peduncles,  or  rays,  beginning  from  the 
fame  point,  opening  in  fuch  a  manner  as  to  form  an  inverted  cone. 

UMBELLIFEROUS  Plants,  arethofe  whofe  flowers  arepro- 
duced  in  an  umbel,  on  the  top  of  the  Ralks,  fomewhat  reprefenting 
an  umbrella. 

UMBER,  orUMBRE,  umhria,  among  painters,  Ike.  a  kind  of 
dry  dufky-coloured  earth,  which,  diluted  wdth  water,  ferves  to  make 
a  dark  brown  colour,  ufually  called  with  us  a  hair  colour.  It  is 
called  umber,  from  umbra,  a  fhadow,  as  ferving  chiefly  for  the  fha- 
dowing  of  objedts:  or  rather  from  Umbria,  a  country  of  Italy, 
whence  it  ufed  to  be  brought. 

UMBILICAL,  fomething  that  relates  to  the  navel. 

The  umbilical  arteries  arife  from  the  iliacs,  near  their  divifion  into 
external  and  internal ;  and  pafs  thence,  on  each  fide  of  the  bladder, 
through  the  navel,  to  the  placenta.  See  Plate  147 ,  fig.  1,  N°  56* 
5 3>  llit-  fig- lb,  Htt.  gg. 

The  umbilical  vein,  from  innumerable  capillaries  united  into  one 
trunk,  defeends  from  the  placenta  to  the  liver  of  .the  foeius  ;  where 
it  is  partly  diflributed  into  the  porta,  and  partly  into  the  cava!  See 
Plate  14 7,  fig.  10,  lit.  c.  Plate  80.  fig.  3,  lit.  i.fig.  16,  lit.fi. 

UMBILICUS,  navel,  in  anatomy,  the  center,  or  middle  part  of 
the  lower  venter,  or  belly,  being  the  place  through  which  the  umbi- 
scal  veflels  pafs,  out  of  the  foetus,  to  the  placenta  of  the  mother. 
See  Plate  80 ,fig.  3,  lit.  c.fig.  16,  lit.  e. 

UMB1LICAL1S  funiculus,  popularly  called  the  navel-firing,  is  a 
Kind  of  Rring  tormed  of  the  umbilical  veffels,  which  being  tied  up  in 
a  common  coat,  or  membrane,  traverfe  the  fecundinea,  and  are  in- 
ferted,atone  end,  into  the  placenta  of  the  mother,  and,  at  the  other, 
into  the  abdomen  of  the  foetus.  See  Plate  80 ,fig.  16. 

UMPIRE,  a  third  perfon,  chofen  to  defide  a  controverfy  left  to 
an  arbitration,  in  cafe  the  arbitrators  cannot  agree.  3 

UNCTION,  unftio,  the  aft  of  anointing  or  rubbing  with  oil,  or 
other  fatty  matter.  The  cure  of  divers  wounds,  ulcers,  &c.  preatlv 
depends  upon  repeated  unihons  with  oil,  unguents,  cemts,  &c  1 
Unction,  in  matters  of  religion,  is  ufed  for  the  charader  con¬ 
ferred  on  (acred  things,  by  anointing  them  with  oil 
UNDECAGON,  is  a  regular  polygon,  of  eleven  fides.  See  the 
article  Polygon  for  lurther  information. 

UNDER  the  fee,  in  the  fea-language.  A  fhip  is  faid  to  be  fo 
when  lhe  lies  Adi  or  waits  lor  fome  other  fbips,  with  her  helm 
laffied,  or  tied  up  alee. 

UNDERSTANDING,  a  faculty  of  the  reafonable  foul,  con  ye  r- 
iant  about  intelligent  things,  confidered  as  intelligible. 


UNDERWOOD,/K^-^«r,  is  coppice,  or  any  wood  that,  is  not 
accounted  timber. 

The  owner  of  a  coppice  mufl  be  very  careful,  when  he  fells  the 
wood  Aanding,  by  the  acre,  to  mark  beforehand  what  flandards  are 
to  be  left,  becaufe  otherwife.the  purchafer  feldom  fails  to  cheat  him* 
by  felling  fome  of  them. 

UNDERWRITERS,  are  perfons  who  fubferibe  their  names  to 
policies  of  infurance,  and  become  anfwerable  for  the  Turns  annexed, 
in  cafe  of  lofs  or  damage  of  the  fhip,  goods,  &c.  thus  inflired  by 
them  to  the  owner. 

UNDULATION,  in  phyfics,  a  kind  of  tremulous  motion  or 
vibration  oblervable  in  a  liquid,  whereby  it  alternately  rifes  and  falls 
like  the  waves  of  the  fea. 

UNGUENT,  or  Ointment,  unguentum,  in  medicine  and  fur¬ 
gery,  a  topical  remedy  or  compofition,  chiefly  ufed  in  thedieffing  of 
wounds  and  ulcerS. 

UNGUENTUM  album ,  the  white  ointments  Take  olive-oil,  a 
pint;  white  wax,  four  ounces  ;  fpermaceti,  three  ounces;  melt  all 
together  with  a  gentle  heat,  and  Itir  them  very  brilkly  without  cea- 
fing,  till  they  are  fully  cold. 

If  a  dram  and  a  half  of  camphor,  firfl  ground  with  a  few  drops  of 
oil,  are  mixed  with  a  pound  and  a  half  of  the  white  ointment,  we 
fhall  have  the  unguentum  album  catnphoratum ,  ufed  for  burns,  itchings, 
and  ferpiginous  eruptions  on  the  fkin. 

Unguentum  bafilicum  viride :  Take  of  yellow  bafilicon,  eight 
ounces ,  oil  of  olives,  three  ounces;  verdigris,  in  fine  powder,  one 
ounce;  mix  the  whole  into  an  ointment. 

Unguentum  bajilicum  fiavum ,  or  yellow  bafilicon  ointment,  may 
be  made  by  melting  yellow  wax,  white  refin,  and  frankincenfe,  of 
each  a  quarter  of  a  pound,  over  a  gentle  fire;  and  then  adding  of 
hog’s  lard  prepared,  one  pound;  flrain  the  ointment  while  warm. 
This  is  employed  for  cleanfing  and  healing  wounds  and  ulcers. 

Unguentum  calaminare,ox epuloticum,  commonly  called  Turner's 
cerate.  In  this  preparation  the  college  of  Edinburgh  ufes  one  part 
of  the  calamine  to  five  parts  of  a  cerate,  compofed  of  oil,  wax,  and 
fpermaceti.  This  is  a  very  good  application  in  burns,  and  excoria¬ 
tions,  from  whatever  caule. 

Unguentum  citrinum ,  is  a  mercurial  ointment,  prepared  by  dif- 
folving  an  ounce  of  quickfilver  in  two  ounces  of  Tpirit  of  nitre  ;  the 
folution  is  poured  hot  into  a  pound  of  lard  melted,  and  jufl  beginning 
to  grow  Riff,  and  the  whole  brifkly  Rirredup  till  an  uniform  yellow 
mixture  is  procured.  This  unguent  is  ufed  for  venereal  ulcers,  &c. 

Unguentum  emolliens,  or  emollient  ointment,  may  be  made  by 
taking  of  palm-oil,  two  pounds  ;  of  olive-oil,  a  paint  and  a  half; 
of  yellow  wax,  half  a  pound  ;  and  of  Venice  turpentine,  a  quarter 
of  a  pound;  melting  the  wax  in  the  oils  over  a  gentle  fire,  then 
mixing  it  in  the  turpentine,  and  Rraining  the  ointment.  This  fup- 
plies  the  place  of  altluea  ointment,  and  may  be  ufed  for  anointing 
inflamed  parts,  &c. 

Unguentum  oculi,  or  eye-ointment,  may  be  made  of  hog’s  lard  pre¬ 
pared,  four  ounces;  of  white  wax,  two  drams;  and  of  tutty  pre¬ 
pared,  one  ounce:  melt  the  wax  with  the  lard  over  agqrnlefire,  and 
then  fprinkie  in  the  tutty,  continually  flirring  them  till  the  ointment 
is  cold.  This  ointment  will  be  more  efficacious,  and  of  a  better 
confiRence,  if  two  or  three  drams  of  camphor  be  rubbed  up  with  a 
little  oil,  and  mixed  with  it. 

UNICORN,  fjLOvoxe p*>;,  an  animal,  famous  among  the  ancients, 
but  looked  on  by  the  moderns  as  fabulous;  denominated  from  it’s 
diflinguilhing  charadteriflic  of  having  one  horn  only,  which  is  re- 
prefented  as  five  palms  long,  growing  in  the  middle  of  the  forehead. 
Seethe  article  Rhinoceros. 

The  unicorn  is  one  of  the  fupporters  of  the  Britilh  arms.  It  is 
reprefented  by  heralds  paffanr,  and  fometimes  rampant.  When  in 
this  IaR  adtion,  as  in  the  Britiffi  arms, it  is  properly  faidtobe  faillant. 
Argent,  an  unicorn  fejant  fable,  armed  and  unguled,  or,  borne  by  the 
name  of  Harding. 

UNiC0RN-^yi.  in  natural  hiflory,  a  filh  of  the  whale  kind,  re¬ 
markable  for  having  a  horn  growing  out  at  it’s  nofe  in  the  manner 
of  the  fuppofed  unicorn  %  horn. 

This  fiffi  was  caught  near  twenty  feet  long,  and  about  four  feet  in 
diameter.  The  horn  flood  on  th«  forepart  ot  the  head,  jufl  above  the 
mouth,  and  was  fix  feet  long,  white  like  ivory,  and  curioufly 
wreathed  or  twifled.  The  body  was  fmooth  and  llippery,  like  that 
of  an  eel ;  the  head,  in  proportion  to  the  body,  was  final],  not  ex¬ 
ceeding  fixteen  inches  in  length ;  the  eyes  not  bigger  than  a  fix 
pence.  It  had,  on  each  fide  of  the  neck,  two  black  fins,  one  above 
another,  at  a  fmall  diflance ;  thefe  were  two  feet  long,  of  the  breadth 
of  an  hand,  and  about  half  an  inch  in  thicknefs.  See  Plate  62,  fig.  62. 

UN1GENITUS,  called  alfo  the  Confiitution,  in  ecclefiaflical  hil- 
tory,  a  famous  bull,  deriving  it’s  denomination  from  the  firR  word. 
It  was  iffued  in  1713  by  pope  Clement  XI.  and  in  which  Quenel’s 
book,  intituled,  Moral  Reflexions  on  the  New  TeAament,  was 
condemned,  and  an  hundred  and  one  propofitions  contained  in  it 
were  pronounced  heretical.  This  bull  gave  a  favourable  turn  to  the 
affairs  of  the  Jefuits;  but  it  was  highly  detrimental  to  the  interefls 
of  the  Romiffi  Church,  as  many  of  the  wifer  members  of  that  com¬ 
munity  candidly  acknowledge. 

UNION,  a  jundlion,  coalition,  or  affemblage  of  twoor  more  dif¬ 
ferent  things  in  one;  a  marriage. 

Union,  or  The  Union,  by  way  of  eminence,  is  more  particularly 
ufed  to  exprefs  the  adt  whereby  the  two  feparate  kingdoms  of  Eng¬ 
land  and  Scotland  were  incorporated  into  one,  under  the  title  of  the 
kingdom  ofGreat  Britain.  Refer  to  SyRem  of  Geograph  Y,  p  10^0 

UNISON,  in  miific,  the  effedl  of  two  founds  which  are  equal  in 
deg  ree  of  tune,  or  in  point  of  gravity  and  acutenefs. 

TNIT,  Unite,  or  Unity,  in  arithmetic,  the  number  one,  or 
oni?  vV'lc  individual  part  of  diferete  quantity. 

W  UNITARIANS,  thole  who  confine  the  glory  and  attribute  of  di¬ 
vinity 
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Vinity  to  the  One  only  great  and  fupreme  God,  and  the  Father  of  our 
i,ord  Jeftis  Chrifl. 

UN | T AS  Fratrum,  or  United  Brethren ,  in  ecclefiaflical  hiilVry,  a 
namediflinguifhing  thofe  Chrillians  whoare  frequently  called  abroad 
Herrn  huters,  and  with  us  Moravians. 

UNITY,  in  poetry.  The  critics  require  three  unities  to  bit  ob- 
fervedin  every  regular  play,  viz.  thofe  of  atffion,  time,  and  plat  e. 

By  the  unity  of  adlion  they  mean,  that  one  great  a&ion  is  I  o  be 
Carried  on  throughout  the  play,  on  which  all  the  under  actions  ;mufl 
depend,  and  which  they  mult  all  have  a  tendency  to  promote.  By 
unity  of  time,  flri&ly  fpeaking,  is  meant,  that  all  the  tranfa£lions 
reprefentcd  in  a  play,  may  naturally  be  fuppofed  to  have  patfeil  in 
as  little  time  as  is  taken  up  in  the  reprefentation.  What  is  meant 
by  unity  of  place,  is,  that  the  fcene  Ihould  never  be  fhifted  throughout 
the  play,  but  remain  in  the  fame  place  where  it  was  laid  at  the  be¬ 
ginning. 

UN  I  VALVE  Jhells,  in  natural  hiflory,  a  term  ufed  to  exprefs  one 
of  the  three  general  dalles  of  (hell  filh ;  the  other  two  are  the  bi¬ 
valves  and  multivalves.  The  univalve  (hells  are  thofe  which  confilf 
only  of  one  piece,  not  of  two  or  more  joined  together. 

UNIVERSAL,  fomething  that  is  common  to  many  things;  or 
it  is  one  thing  belonging  to  many,  or  all  things. 

UNIVERSE,  a  collediive  name,  lignifying  the  affemblage  of  h  ea- 
Ven  and  earth,  with  all  things  therein,  called  by  the  Greeks  to  w, 
and  by  the  Latins,  mundus. 

UNIVERSITY,  a  colle&ive  term,  applied  to  an  affemblage  of 
feveral  colleges,  eltablilhed  in  a  city,  or  out-town,  wherein  are  pro- 
felTors  in  the  feveral  fciences,  appointed  to  teach  them  to  Undents; 
and  where  degrees  or  certificates  of  fludy  in  the  divers  faculties  are 
taken  up. 

VOCABULARY-,  in  grammar,  denotes  the  colledlion  of  the 
words  of  a  language,  with  their  fignifications,  other  wife  called  adic- 
tionary,  lexicon,  or  nomenclature. 

VOICE,  vox ,  a  found  produced  in  the  throat  and  mouth  of  an 
animal,  by  an  apparatus  of  infiruments  for  that  purpofe. 

The  formation  of  the  human  voice,  with  all  the  varieties  the  reof 
©bferved  in  fpeech,  mufic,  & c.  makes  a  very  curious  article  of  in¬ 
quiry  ;  and  the  apparatus  and  organifm  of  the  parts  adminihcring 
thereto,  is  fomething  exceedingly  furprifing.  Thofe  parts  are:  the 
trachea  or  wind-pipe,  through  which  the  air  palfes  and  repafTes  into 
the  lungs;  the  larynx,  which  is  a  fhort  cylindric  canal  at  the  head 
of  the  trachea ;  and  the  glottis,  which  is  a  little  oval  cleft  or  chink 
left  between  two  femicircular  membranes  ftretched  horizontally 
vvithinfide  the  larynx;  which  membranes,  though  capable  of  joining 
clofe  together,  do  generally  leave  an  interval,  either  greater  or  lefs, 
between  them,  called  the  glottis.  The  human  glottis,  then,  repre- 
fented  in  Plate  69,  fig.  18,  is  only  capable  of  one  proper  motion; 
viz.  that  of  an  approach  of  it’s  lips  ADB,  and  ADB.  According¬ 
ly,  the  dotted  lines  AEB,  AFB,  AGE,  exhibit  three  different  de¬ 
grees  of  approach.  Thefe  different  apertures  of  the  glottis  anato¬ 
mies  ufually  attribute  to  theadtion  of  the  mufcles  of  the  larynx. 

VOLANT,  in  heraldry,  is  when  a  bird  in  a  coat  of  arms  is  drawn 
•flying,  or  having  it’s  wings  fpread  open! 

VOLATILE,  in  phylics,  is  commonly  ufed  to  denote  a  mixed 
body,  whofe  integral  parts  are  eafily  diflipated  by  fire  or  heat ;  but  it 
it  is  more  properly  ufed  for  bodies,  whofe  elements  or  firfl  component 
parts  are  eafily  feparated  from  each  other,  and  difperfed  in  air. 

VOLCANO,  in  natural  hiflory,  a  name  given  to  burning  moun¬ 
tains,  or  to  vents  for  fubterraneun  fires,  that  belch  or  vomit  flame, 
afhes,  cinders,  Hones,  liquid  fulphur,  and  other  fubftances.  Of 
thefe,  the  chief  is  ./Etna,  nowGibel,  in  the  ifiand  of  Sicily,  a  volcano 
famous  in  all  hiftories.  The  eruptions  of  flame  and  fmoke  from 
this  volcano  are  feen,  by  thofe  that  fail  on  the  Mediterranean,  at  the 
diftance  of  forty  German  miles  from  the  ihore  of  Sicily.  Though 
fire  and  fmoke  are  continually  difcharged  from  it,  yet  it  rages  at 
fome  times  with  peculiar  violence.  The  next  to  this  is  Vefuvius, 
near  Naples  in  Italy.  In  the  eruption  of  1 779>  °bferved  by  Sir 
William  Hamilton,  a  fountain  of  liquid  tranfparent  file  rofe,  and 
gradually  increafing,  arrived  at  a  height  not  lefs  than  three  times  that 
of  Vefuvius  itfelf,  which  rifes  perpendicularly  near  three  thoufand 
feven  hundred  feet  above  the  level  of  the  fea.  Puffs  of  black  fmoke 
fucceeded  one  another  haftily,  and  accompanied  the  red-hot,  tranf¬ 
parent,  and  liquid  lava,  within  which  fmoke  was  feen  a  bright,  but 
pale,  cletElrical  fire,  brilkly  playing  about,  in  zig-zag  lines.  The 
liquid  lava,  mixed  with  Hones  and  fcoriae,  after  having  mounted  at 
lead  ten  thoufand  feet,  in  part  perpendicularly,  and  joining  that 
which  ilfued  from  the  crater,  formed  one  complete  body  of  fire,  not 
lefs  than  two  miles  and  a  half  in  breadth,  and  of  the  extraordinary 
height  above  mentioned,  cafling  a  heat  to  the  diflance  of  at  lead  fix 
miles  around  it.  See  Walcott’s  Natural  Hijhry. 

VOLUNTARY,  a  piece  of  mufic  played  extempore. 

VOLUTE,  Voluta,  in  architecture,  a  kind  of  fpiral  fcroll,iifed 
in  the  Ionic  and  Compofite  capitals  ;  whereof  it  makes  the  princi¬ 
pal  characteriflic  and  ornament.  See  Plate  158,  fig.  29,  fig.  26, 
fig.  27.  Some  call  it  the  ram's  horn,  from  it’s  figure,  which  bears 
a  near  refemblance  thereto. 

VOLVULUS, in  medicine,  a  namewhich  fome  authors  give  to  the 
iliac  paflion,  by  others  called  chordapfus,  and  by  others  miferere  mei. 

VOMITING,  inmedicine,  a  retrograde  fpafmodic  motion  of  the 
mufcular  fibres  of  the  cefophagus,  Homach,  and  inteflines,  attended 
with  ftrongconvulfions  of  the  mufclesof  the  abdomen  and  diaphragm, 
Which,  when  gentle,  create  a  naufea  ;  when  violent,  a  vomiting. 

VORTEX,  in  meteorology,  a  whirlwind,  or  Hidden,  rapid,  or 
Violent  motion  of  the  air  in  gyres  or  circles.  Portex  is  alio  ufed  for 
an  eddy  or  whirlpool  ;  or  a  body  of  water,  in  certain  feas  or  rivers, 
w  hich  runs  rapidly  around,  forming  a  fort  of  cavity  in  the  middle. 

VOTE,  the  fuftrageor  refolve  of  each  of  the  members  of  an  af- 
fewibly,  where  any  affair  is  to  be  carried  by  a  majority  ;  but  more 
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particularly  ufed  for  the  refolves  of  the  members  of  either  houfe  of 
parliament.  See  Parliament. 

VOUCHER,  in  law,  is  a  perfon  called  into  court,  to  make  good 
another’s  warranty,  who  is  either  to  defend  the  right  again!!  the  de¬ 
mandant,  or  yield  him  other  lands  to  the  value,  &c. 

UPLAND,  d  enotes  high  ground,  or,  as  fome  call  it,  terra  firmaj 
by  which  it  Hands  oppoled  to  luch  as  is  moorilh,  marihy,  or  low. 

URANOSCOPUS,  the  Har-gazer,  in  ichthyology,  a  fpecies  of 
trachinns,  with  numerous  cirri  on  the  under  jaw.  The  body  is 
round,  a  little  depreffed,  the  back  broad,  the  fides  prominent,  and 
the  belly  fomewhat  flatted  ;  the  head  is  large  and  depreffed.  See 
Plate  62,  fig.  64. 

URCHIN,  a  common  name  given  the  hedge  hog. 

Urchin, fea,  in  ichthyology,  a  genus  of  filh,  of  which  th  ereare 
many  Ipecies. 

URDE',  or  Urde'e,  in  heraldry.  A  crofs  urde  feems  to  be  the 
fame  with  what  we  othervvife  call  chleche,  or  chlechee. 

URETERS,  in  anatomy,  two  membranaceous  tubes  or  pipes, 
nearly  cylindric  in  figure,  and  of  about  the  thicknefs  of  a  quill :  but 
their  diameter  is  very  uncertain. 

The  ufe  of  the  ureters  is,  to  receive  the  urine  fecreted  in  the  kid¬ 
neys  from  the.  pelvis,  and  to  carry  it  fo  the  urinary  bladder.  See 
Plate  80,  fig.  1,  litt.  gg;  fig.  4,  litt.f; fig.  8,  lilt,  mm;  fig.  9,  lift.  II. 

URETHRA,  urinaria  fifiula,z  membranaceous  tube  or  canal,  of 
a  cylindric  figure,  arifing  from  the  neck  of  the  bladder,  and  conti¬ 
nued  to  the  pudendum,  fervingto  difeharge  and  carry  off  the  urine 
and  femen.  See  Plate  So,  fig.  8,  litt.  it,  u  ; fig.  1 5.  litt.  d,f,  m,  m. 

URIM  otH'hummim,  □‘V2.no  YT)N*  q-  d.  light  and  perfec¬ 
tion,  among  the  ancient  Hebrews,  a  certain  oracular  manner  of  con- 
fulting  God,  which  was  done  by  the  high-prieff  drefled  in  his  robes, 
and  having  on  his  pectoral,  or  breaff  plate. 

URINAL,  in  medicine,  a  velfel  fit  to  receive  and  hold  urine,  and 
ufed  accordingly  for  the  convenience  of  fick  perfons. 

URINE,  a  ferous  and  faline  fluid,  of  a  citron  colour,  feparated 
from  the  blood,  and  carried  by  the  emulgent  arteries  to  the  kidneys, 
from  whence  it  defeends  to  the  bladder  by  the  ureters,  and  is,  from 
time  to  time,  emitted  thence  by  the  canal  of  the  urethra. 

Urine,  in  agriculture,  is  of  excellent  ufe  as  a  manure.  The  ex¬ 
perienced  in  agriculture  and  gardening,  prefer  urine  for  land,  trees, 
&c.  before  dung,  as  penetrating  better  to  the  root;  and  removing 
divers  infirmities  of  plants. 

URN,  urna,  a  kind  of  vafe,  of  a  rouYidllh  figure,  but  biggefl  in 
the  middle,  like  the  common  pitchers,  now  feldom  ufed  but  in  the 
way  of  ornament  over  chimney-pieces,  in  buffets,  &c. 

USANCE,  ill  commerce,  is  a  determinate  time  fixed  for  the  pay¬ 
ment  of  bills  of  exchange  ;  alfo  interefl  for  money. 

USE,  in  law,  the  profit  or  benefit  of  lands  and  tenements;  or  a 
truff  and  confidence  repofed  in  a  perfon  for  the  holding  of  lands,  &c. 
that  he  to  whofe  ufe  the  truH  is  made  (hall  receive  the  profits. 

USHER,  an  officer,  or  fervant,  who  has  the  care  and  direction  of 
the  door  of  a  court,  hall,  chamber,  or  the  like. 

Usher  of  the  Black  Rod,  the  cldefl  of  the  gentlemen-///72m,  daily 
waiters  at  court,  whofe  duty  is  to  bear  the  rod  before  the  king  at  the 
feafl  of  St.  George  and  other  folemnities. 

USNEA,  inbotany,  a  genus  of  moffes,  wholly  deflitute  of  leaves, 
and  compofed  only  of  long  (lender  filaments,  or  flalks,  which  are 
ufually  folid,  rigid,  and  of  a  cylindric  figure.  The  whole  plants  are 
fixed  in  the  manner  of  milletoe  to  the  barks  of  trees.  See  Plate  48. 

USQUEBAUGH,  a  flrong  compound  liquor  drawn  from  aro¬ 
matics,  chiefly  taken  by  way  of  dram. 

USURIOUS  Contract,  is  that  whereby  a  man  is  allowed  to' 
pay  more  intereff  for  money  than  the  ftatute  allows. 

USURPATION,  in  law,  is  an  injurious  ufing  or  enjoyment  of 
a  thing  for  continuance  of  time,  that  belongs  of  right  to  another. 

USURY,  ufura,  in  the  general  fenfe,  denotes  a  gain  or  profit, 
which  a  perfon  makes  of  his  money,  by  lending  the  fame. 

The  word  ufury  is  generally  taken  in  an  evil  fenfe,  viz.  for  an 
unlawful  profit  which  a  perfon  makes  of  his  money  ;  in  which  fenfe 
it  is,  that  ufury  is  forbidden  by  the  civil  and  ecclefiaflical,  and  even 
by  the  law  of  nature. 

UTERINE,  fomething  belonging  to  the  womb. 

Furor  Uterinus,  in  medicine,  denotes  a  kind  of  madnefs,  at¬ 
tended  by  lafeivious  fpeechesand  geflures,  and  an  invincible  inclina¬ 
tion  to  venery.  See  Furor. 

Uterine  hemorrhages ,  In  this  dangerous  diforder  the  Hyptic 
powder  of  Helvetius  is  much  recommended;  and  the  flibium  cera- 
tum  has  alfobeen  tried  with  fuccefs.  Sec  Vitium  anthnonii ceratum . 

UTERUS,  the  womb,  in  anatomy,  a  hollow  body,  called  alfo  the 
matrix,  of  a  form  approaching  to  that  of  a  pear,  fituated  between 
the  bladder  and  the  rectum,  and  deflined  to  the  office  of  generation, 
for  the  containing  the  foetus. 

VULGATE,  a  very  ancient  Latin  tranflation  of  the  Bible,  ami 
the  only  one  the  church  of  Rome  acknowledges  to  be  authentic. 

VULNERARY,  in  medicine,  an  epithet  given  to  remedies  pro-  . 
per  for  the  cure  of  wounds  and  ulcers. 

VULPECULA,  in  aflronomy.  Refer  to  Syfiem,  p.  253. 

VULTURE,  a  genus  of  birds,  with  four  toes  on  each  foot,  three 
of  which  are  placed  forwards  ;  the  neck  is  long,  almoll  bare  of  fea¬ 
thers  ;  the  legs  are  covered  with  feathers  down  to  the  feet,  or  nearly 
fo  ;  and  under  the  throat  there  is  a  fpace  covered  with  hairs  infleud 
of  feathers  ;  the  head  alfo,  in  many  fpecies,  is  naked,  and  has  at  the 
molt  only  a  downy  matter  on  it,  inftead  of  feathers  ;  and  the  under 
part  of  the  wings  is  downy.  They  are  greedy  and  voracious  to  a 
proverb.  See  Plate  33,  fig.  59- 

UVULA,  in  anatomy,  around,  foft,  fpongeous  body,  like  the 
end  of  a  child’s  finger,  fufpended  from  the  palate,  near  the  foramina 
of  the  noflrils,  perpendicularly  over  the  glottis. 

UXORIOUS,  denotes  the  being  fubmi (lively  fond  of  a  wife. 
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WThe  twenty-firft  letter  of  our  alphabet,  and 
compofed,  as  it’s  name  implies,  ol  two  V’s. 
It  was  notinufe  among  the  Hebrews,  Greeks, 
or  Romans,  but  chiefly  peculiar  to  the  nor- 
them  nations,  theXeutones,  Saxons,  Britons, 
s  &c.  but  Hill  it  is  not  ufed  by  the  French,  Ita¬ 
lians,  Spaniards,  or  Portuguefe,  except  in  proper  names,  and  other 
terms  borrowed  from  languages  in  which  it  is  originally  ufed,  and 
even  then  it  is  founded  like  the-  Angle  V. 

This  letter  is  of  an  ambiguous  nature,  being  a  confonant  at  the 
beginning  of  words,  and  a  vowel  at  the  end.  It  may  Hand  before 
all  the  vowels  except  u,  as  water,  wedge ,  winter,  wonder.  It  may 
alfo  follow  the  vowels,  a,  e ,  o,  and  unites  with  them  into  a  kind  of 
double  vowel,  or  diphthong,  as  in  faw,  few,  cow.  See.  It  alfo  goes 
before  r,  and  follows  s,  and  th,  as  in  wrath, /wear,  thwart :  it  goes 
before  h  alfo,  though  in  reality  it  is  founded  after  it,  as  in  when, 
what.  Si c.  In  fome  words  it  is  obfetire,  as  in  Jhadow,  widow.  Sic. 

WAFERS,  or  Sealing  Wafers,  are  made  thus:  Take  very 
fine  flour,  mix  it  with  glair  of  eggs,  ifinglafs,  and  a  little  yeaft  ; 
mingle  the  materials;  beat  them  well  together,  fpread  the  batter, 
being  made  thin  with  gum  water,  on  even  tin  plates,  and  dry  them 
in  a  ftove ;  then  cut  them  out  for  ufe.  You  may  make  them  of 
what  colour  you  pleafe,  by  tinging  the  pafte  with  Brazil  or  vermi¬ 
lion  for  red  ;  indigo  or  verditer,  &c.  for  blue  ;  faffron,  turmeric, 
or  gamboge,  &c.  for  yellow. 

WAGE,  in  law,  denotes  the  giving  fecurity  for  the  performance 
of  any  thing  ;  in  war,  to  engage. 

WAGER  of  law,  is  ufed  where  an  a£tion  of  debt  is  brought 
againft  a  perfon,  upon  a  fimple  contract  between  the  parties,  with¬ 
out  deed  or  record,  and  the  defendant,  in  prefence  of  his  compur¬ 
gators,  fwears  in  court,  that  he  owes  the  plaintiff  nothing  in  form 
and  manner  as  he  has  declared :  and  here  the  reafon  of  waging  of 
law  is,  becaufe  the  defendant  may  have  paid  to  the  plaintiffhis  debt 
in  private,  or  before  witnefles  who  may  be  all  dead,  and  therefore 
the  law  allows  him  to  wage  his  law  in  difeharge;  and  in  that  cafe 
his  oath  fhall  be  accepted  to  difeharge  himfelf,  rather  than  the  law 
will  buffer  him  to  be  charged  upon  the  allegation  of  the  plaintiff. 

WAGGON,  a  vehicle  or  carriage,  of  which  there  are  various 
forms,  accommodated  to  the  different  ufes  they  are  intended  for. 

W AGT  AI L,  the  name  of  two  different  fpecies  of  motacilla.  The 
white  or  common  wagtail  is  the  motacilla  with  a  black  breaft.  This 
is  a  very  beautiful  bird,  much  about  the  fize  of  the  goldfinch,  but 
the  body  is  longer  in  proportion,  and  much  better  covered  with  fea¬ 
thers.  The  other  fpecies  is  the  yellow  wagtail,  or  the  yellow  breafted 
motacilla,  much  refembling  the  former,  only  that  the  breaft  and 
belly  are  yellow,  the  Tides  of  the  head  variegated  with  fome  ftrokes 
of  yellow,  and  the  wings  with  white.  The  wagtails  are  much  in 
motion,  feldom  perch,  perpetually  flirt  their  tails,  feream  while 
they  fly,  frequent  waters,  feed  on  iafedts,  and  make  their  nefts  on 
the  ground. 

WAIF,  orWAFE,  inlaw,  a  term  applied  to  fuch  goods  as  a 
thief  having  felonioufly  ftolen,  on  his  being  clofely  purfued,  are 
waifed  or  left  by  the  felon,  which  become  forfeited  to  the  king,  or 
lord  of  the  manor. 


Waif  is  alfo  applied  to  things  loft,  and  eftrays,  which,  noownei 
appearing,  are  forfeited  to  the  lord  of  the  manor,  after  they  have 
been  cried  and  publifhed  in  the  markets. 

WAINSCOT,  in  building,  the  timber-work  that  ferves  to  lint 
the  walls  of  a  room,  being  ufually  made  in  pannels,  and  painteu,  tc 
ferve  inftead  of  hangings. 

WAKE  of  afhip,  is  the  fmooth  water  aftern  when  fhe  is  undei 
fail :  this  fhews  the  way  fhe  has  gone  in  the  fea,  whereby  the  mari¬ 
ners  judge  what  way  fhe  makes. 

WALDENSES.  See  the  article  Vaudois. 

WALE,  or  Wales,  in  a  fhip,  thofe  outermoft  timbers  in  : 
Ihip’s  fide^  on  which  the  failors  fet  their  feet  in  climbing  up. 

W.ALK- in  gardening,  an  ornamental  and  ufeful  part  of  a  garden, 
diffenng  from  an  alley  by  being  wider.  See  the  article  Gravel- 
walk;  and  Treatife  on  Gardening,  p.  997. 

•  W^L1L>  arch»te<fture,  the  principal  part  of  a  building,  as  fer- 
ving  both  to  lnclofe  it,  and  fupport  the  roof,  floors,  &c.  Refer  tc 

Syltem  of  Architecture,  p.  169. 

v  ^  nL1L’.TT^  a  tird  abo,lt  the  b‘gnefs  of  the  common  fparrow  : 
it  s  bill  is  black,  flender,  and  long  ;  it’s  head,  neck,  and  back  grey : 

it  s 1  breaft  white,  and  it  s  wings  partly  grey,  and  partly  red  ;  it’s  tail 

v0rilfd  b  U4k  I  V  S  0n2  wlng-feathers  alfo,  and  the  lower  pari 
of  it  s  belly,  and  it  s  legs,  are  of  the  fame  colour ;  it’s  legs  are  fhort. 
out  n  s  feet  are  not.  1  ,  0  ’ 


Wal L-eyed,  having  white  eyes. 

W ALNUT-Tr  EE.  I  his  well-known  tree  was  formerly  he 
great  efteem  in  this  country,  for  it’s  wood,  which  is,  in  fadt  < 
very  finely  veined  ;  but,  on  account  of  it’s  aptnefs  to  be  worm-e 
it  has  of  late  given  place  to  the  beautiful  and  much  founder  m 
gany  with  which  our  cabinet-makers  have  been  pretty  plemi 

“ft  rvrvT  fettlements  111  the  Weft-Indies!  P 
v\  ALLOON  language,  a  kind  of  old  French,  fpoken  by  th 
habiunts  of  Artois,  Hainault,  Namur,  Luxemburg,  Sec 

hl  WAMDm/rdngrage  °f  the  ancient  G^ls,  or  Celts. 

.  WAMPUM,  a  fort  of  fliells,  feveral  of  which,  being  ftrung  1 
threads,  are  uled  as  money  among  the  I ndians.  The  raoft  vfli 
of  all  is  that  woven  into  girdles. 

WAPENTAKE,  (from  the  Saxon)  the  fame  with  what  w< 
ri^er  Trent.31  iu  the  northern  counties  beyon. 


WARD*  a  part  of  the  city  committed  to  the  fpecial  charge  of  one 
of  the  aldermen  of  the  city-.  There  are  twenty-fix  wards  in  London, 
which:  are  as  hundreds,  and  the  paril'hes  thereof  as  towns.  A  forelt 
is  alfo  divided  into  wards ,  and  lo  are  mod  of  our  hofpitals. 

Ward’s  medecines  are  the  red  pill  and  emetic  fack  drop,  the 
white  drop,  fweating  powders,  liquid  fweat,  pafte  for  piles  and  fif- 
tulas,  dropfy  purging  powders,  and  eflence  for  the  head-ach. 

WARDEN,  or  Guardian,  one  who  has  the  cliarge  or  keep¬ 
ing  of  any  perfon,  or  thing,  by  office.  1' 

WARP,  in  the  manufactures,  is  the  threads,  whether  of  filk, 
wool,  linen,  hemp,  Sic.  that  are  extended  length  wife  on  the  wea¬ 
ver’s  loom  ;  and  acrofs  which  the  workman  by  means  of  hisfhuule 
pafles  the  threads  of  the  woof,  to  form  a  cloth,  ribbon,  fuftian,  or 
other  matter. 

WARRANT,  an  a£t,  inftrument,  or  obligation,  whereby  a  per¬ 
fon  authorifes  another  to  do  fomething  which  heotherwife  had  not 
a  right  to  do.  Warrant  of  attorney,  is  that  whereby  a  man  appoints 
another  to  do  fomething  in  his  name,  and  warrants  his  a&ion. 

WARRANTY,  a  promife  or  covenant  by  deed,  made  by  the 
bargainer  for  himfelf  and  his  heirs,  to  warrant  and  fecure  the  bar¬ 
gainee  and  his  heirs  againft  all  men  for  enjoying  the  thing  agreed  on 
between  them. 

WARREN,  warrena,  a  franchife,  or  place  privileged  either  by 
prefeription  or  grant  from  the  king,  to  keep  bealts  and  fowl  o {war- 
ren  in  ;  as  rabbets,  hares,  partridges,  pheafants,  &c. 

WART,  verruca,  in  furgery,  a  little  round  hard  excrefeence  ari- 
fing  from  the  flefti  like  a  pea. 

WASH,  among  drillers,  the  fermentable  liquor  ufed  by  the 
malt-diffillers.  See  the  article  Distillery. 

WASHING,  in  painting,  is  when  a  defign,  drawn  wilh  a  pea 
or  crayon,  has  tome  one  colour  laid  over  it  with  a  pencil,  as  Indian- 
ink,  biitre,  or  the  like,  to  make  it  appear  the  more  natural,  by  ad¬ 
ding  the  fhadow  of  prominences,  apertures,  &c.  and  by  imitating 
the  particular  matters,  of  which  the  thing  is  fuppofed  to  confift. 

Washing,  or  Washes,  among  goldfmiths,  coiners,  &c.  are 
the  lotion.,  whereby  they  recover  the  panicles  of  gold  and  filver  out 
of  the  fweep,  that  is,  alhes,  earths,  fweepings,  &c. 

WASP,  iu  zoology,  an  infeft  with  four  wings,  and  fjx  feet ;  it’s 
body  is  yellow,  with  black  triangular  fpots:  the  common  wafp 
breeds  in  the  ground.  There  is  another  kind  much  more  fierce,  but 
very  rare  :  thefe  breed  in  woods  and  mountains  ;  they  are  larger,  and 
have  broader  bodies,  and  much  more  black  about  them  ;  their  fting 
is  fo  large,  that  it  feems  difproportioned  to  the  fize  of  their  bodies. 
To  thefe  are  to  be  added  the  ichneumon  ivafps,  which  are  fmailer 
than  the  others,  and  have  very  flender  bodies,  but  of  the  fame  co¬ 
lours  with  the  common  kind  :  they  ufually  live  in  the  holes  of  mud- 
walls,  and  make  a  fort  of  porch  of  mud  before  the  doors  of  their  ha¬ 
bitations.  There  is  alfo  another  wafp  common  about  Vienna  ;  this 
is  three  times  as  large  as  the  common  kind,  and  feems  of  two  diffe¬ 
rent  fpecies,  the  one  having  rough  antennae,  and  the  other  fmooth  - 
they  are  both  variegated  with  black  and  a  bright  yellow. 

WAT CH,  is  a  finall  portable  movement  or  machine  for  the  mea- 
furing  of  time  ;  having  it’s  motion  regulated  by  a  fpiral  fpring. 

Watch-W,  is  that  part  of  the  movement  of  a  clock  or 
watch,  which  is  defigned  to  meafure  and  exhibit  the  time  on  a  dial- 
plate  ;  in  contradiffindion  to  that  part  which  contributes  to  the  lin¬ 
king  of  the  hour,  See.  which  is  called  ChOCK-work.  See  Plate  161, 

fig-  i- 

The  feveral  members  of  the  watch  part  are,  r.  The  balance,  con¬ 
fiding  of  the  rim,  which  is  it’s  circular  part ;  and  the  verge,  which 
is  it’s  fpindle ;  to  which  belong  the  two  pallets  or  leaves,  that  play  ia 
the  teeth  of  the  crown-wheel. 

2.  The  potence,  or  pottance,  which  is  the  ftrong  ftud  in  pocket- 
walches ,  whereon  the  lower  pivot  of  the  verge  plays,  and  in  the  mid¬ 
dle  of  which  one  pivot  of  the  balance-wheel  plays ;  the  bottom  of 
the  pottance  is  called  th efoot,  the  middle  part  the  nofe,  and  the  up¬ 
per  part  the  Jhoulder. 

3.  I  he  cock,  which  is  the  piece  covering  the  balance. 

4.  The  regulator,  or  pendulum  fpring,  which  is  the  fmall  fpring, 
in  the  new  'pocket-watches,  under  the  balance.  See  Regulator. 

5.  The  pendulum  ;  whofe  parts  are,  the  verge  x,  pallets,  5,  5,  cocks 
yyy,  the  rod,  the  fork  z,  the  jlutt  2,  the  bob  or  great  ball  3,  and  the 
corrector  or  regulator  4,  being  a  contrivance  of  Dr.  Derham,  for 
bringing  the  pendulum  to  it’s  nice  vibrations. 

6.  'Fhe  wheels ,  which  are  the  crown-wheel  F,  in  pocket-pieces, 
and  fwmg-wheel  in  pendulums;  ferving  to  drive  the  balance  or 
pendulum. 

7.  The contrate  wheelE,  which  is  that  next  the  crown-wheel.  Sec. 
and  whofe  teeth  and  hoop  lie  contrary  to  thofe  of  other  wheels  1 
whence  the  name. 

8.  The  great,  or  firft-wbeel  C  ;  which  is  that  the  fufee  B,  Sec. 
immediately  drives,  by  means  of  the  chain  or  firing  of  the  fpring  box 
or  barrel  A  :  after  which  are  the  fecond  wheel  D,  third  wheel,  &c. 

Lalfly,  between  the  frame  and  dial-plate,  is  the  pinion  of  report, 
which  is  that  fixed  on  the  arbor  of  the  great  wheel ;  and  ferves  to 
drive  the  dial-wheel ,  as  that  ferves  to  carry  the  hand. 

For  the  iliuftratioo  oMhis  part  of  the  work,  w'hich  lies  concealed, 
let  ABC  [Plate  146,  fg.  10,)  reprefent  the  uppermoft  fide  of  the 
frame  plate,  as  it  appears  when  detached  from  the  dial- plate:  the 
middle  of  this  plate  is  perforated  with  a  hole,  receiving  that  end  of 
the  arbor  of  the  center  wheel,  which  carries  the  minute  hand  ;  near 
the  plate  is  fixed  the  pinion  of  report  a  b  of  10  teeth  ;  this  drives  a 
wheel  c  d  of  40  teeth  ;  this  wheel  carries  a  pinion  ef  of  12  teeth  ; 
and  this  again  drives  a  wheel  g  h  with  36  teeth. 

As 


WATER. 


WAY 


As  in  the  body  of  the  watch,  the  wheels  every  where  divide  the 
pinions,  here,  on  the  contrary,  the  pinions  divide  the  wheels,  and 
by  that  means  diminifli  the  motion,  which  is  here  necefiTary  ;  for  the 
hour  hand,  which  is  carried  on  a  focket  fixed  on  the  wheel gh,  is 
required  to  move  but  once  round,  while  the  pinion  a  h  moves  twelve 
times  round.  For  this  purpofe  the  motion  of  the  wheel  cd  is  |  of 
the  pinion  d  h.  Again,  while  the  wheel  cd,  or  the  pinion  ef,  goes 
once  round,  it  turns  the  wheel  gh  but  -t-  part  round  ;  confequently 
the  motion  of  g  h  is  but  \  of  \  of  the  motion  of  a  b;  but  *-  of  |  is 
-T4  ;  i.  e.  the  hour  wheel  g  h  moves  once  round  in  the  time  that 
the  pinion  of  report,  on  the  arbor  of  the  center  or  minute  wheel, 
makes  12  revolutions,  as  required.  Hence  the  ftrudlure  of  that  part 
of  a  clock  which  (hews  the  time,  may  be  eafily  underdood. 

The  cylinder  A,  ( Plate  161,  fig.  i,)  put  into  motion  by  a  weight 
or  indofed  fpring,  moves  the  fufee  B,  and  the  great  wheel  C  to  which 
it  is  fixed  by  the:  line  or  cord  that  goes  round  each,  and  anfwers  to 
the  chain  of  a  watch. 

In  fpring- clocks  the  difpolition  of  the  wheels  in  th e  watch  part  is 
fiich  as  is  here  reprefented  in  the  figure,  where  the  fpring-wheel  F 
is  in  an  horizontal  polition  ;  the  feconds  not  being  (hewn  there  by  an 
index,  as  is  done  in  the  large  pendulum  clocks.  Whence  in  thefe 
clocks,  the  wheels  are  difpofed  in  a  different  manner,  as  reprefented 
in  fig.  13,  where  C  is  the  great  wheel,  D  the  center  or  minute 
wheel,  as  before :  but  the  contrate  wheel  E  is  placed  on  one  fide, 
and  F  the  fvving  wheel  is  pbced  with  it’s  center  in  the  fame  perpen¬ 
dicular  line  G  H,  with  the  minute  wheel,  and  with  it’s  plane  per¬ 
pendicular  to  the  horizon,  as  are  all  the  others.  Thus  the  minute 
and  hour  hands  turn  on  the  end  of  the  arbor  of  the  minute  wheel  at 
a,  and  the  fecond  hand  ori  the  arbor  of  the  fwing  wheel  at  b. 

WATER,  in  general,  implies  a  pellucid  fluid,  convertible  into 
ice  by  cold  ;  naturally  pervading  the  ftrata  of  the  earth,  and  flowing 
or  ftagnating  on  it’s  furface. 

IVuters  may  be  arranged  under  two  general  divifions:  I.  The  com¬ 
mon  waters  ferving  for  the  ordinary  ptirpofes  of  life.  2.  Th  a  waters 
impregnated  with  peculiar  mineral  fubflances.  f 

The  differences  of  common  Water ,  arifing  from  the  circumftances 
of  Jiagnation  or  motion,  or  of  it’s  containing  more  or  lefs  of  thofe 
ftony  particles,  which  it  always  contains  in  fome  degree,  are  not  fo 
elTential,  as  to  prevent  the  whole  from  being  confidered  as  of  only 
one  kind. 

The  waters  impregnated  with  peculiar  mineral  fubflances,  on  the 
other  hand,  differ  eflentially,  in  regard  to  the  feveral  impregnating 
matters,  and  are  properly  arranged,  according  to  them,  into'  four 
kinds  :  t.  Waters  impregnated  with  metalline  particles.  2.  Waters 
impregnated  with  fuline  particles.  3.  Waters  impregnated  with  ful- 
phureous  particles.  4.  Waters  impregnated  with  terrene  particles. 

Medicinal  Waters,  arc  fuch  as,  befide  the  fparry,  earthy,  and 
cryflalline  matter  contained  in  all  water,  are  impregnated  with  other 
mineral  particles,  and  thefe  either  of  the  metalline  or  faline  kind. 

Thefe  wafers  are  diftinguifhed  by  two  general  kinds,  as  they  come 
forth  out  of  the  ground,  either  hot  or  cold.  The  names  by  which 
they  are  called  are  t hernia  and  acidulce.  1  he  name  of  thermae  is 
properly  enough  given  to  the  hot  ones,  expreffingas  much  ;  but  the 
other  term,  acidulae,  is  not  quite  oppofite  to  the  cold  ones,  becaufe 
they  rarely  contain  an  ackbfalt,  bur  always  an  alcaline  one.  It  was 
given  them  on  account  of  a  certain  urinous,  or,  as  fome  exprefs  it, 
a  fubacid  tafle,  which  many  of  the  cold  mineral  waters  have,  when 
frelh  drawn  from  the  fpring. 

The  particles  with  which  the  waters  are  impregnated,  are,  in  ge¬ 
neral,  or  four  kinds,  metalline,  faline,  fulphureous,  or  terrene.  They 
cannot  but  be  extremely  frequent,  as  the  fubflances  that  impregnate 
one  or  other  of  them,  are  in  almoftall  parts  of  the  earth.  There  are 
more  than  a  thoufand  in  Germany  alone.  Our  own  ifland  affords  a 
va ft  number,  and  fcarce  any  known  parts  of  the  world  but  abound 
with  them. 

Water,  in  medicine,  pharmacy,  &c.  called  alfo  artificial  and 
medicated  ivaters,  are  a  kind  of  liquors  procured  or  prepared  by  art 
from  divers  bodies,  principally  of  the  vegetable  tribe,  having  various 
properties,  and  ferving  for  vat  ions  purpofes.  Thefe  waters  are  either 
Ample,  or  compound  ;  Ample  ivaters  are  thofe  procured  from  fome 
one  Vegetable  body,  the  intention  of  which  is,  to  draw  out  the  vir¬ 
tues  of  the  herb,  feed,  flower,  root,  or  the  like,  fo  as  it  may  be 
more  conveniently  given  in  that  form  than  any  other.  The  means 
whereby  this  reparation  is  effe&ed,  are  either  evaporation,  infufion, 
decoclion,  or  didillation. 

The  Ample  waters  of  chief  virtue  are  the  following  ones,  viz.  dill- 
water,  angelica  water,  mint-zt tater,  rofmary- water,  orange-flower- 
water,  blaek-cherry-w<v/er,  parfley -water,  camomil e-water,  penny- 
royal -water,  peppermint-zea/^f,  fennel -water,  damafk  rofe-z voter, 
h  y  flop- zea^r,  r\.\£-water,  juniper  -water,  alder-  water,  lovag  e-water, 
carminative  water ,  &c.  for  the  virtues  of  each  whereof  we  refer  the 
reader  to  thofe  afcribetl  to  the  feveral  plants,  or  other  bodies  from 
w  hence  the  water  is  procured,  which  may  be  found  under  their  pro¬ 
per  heads  in  the  courfe  of  this  work. 

The  moft  confiderable  among  the  clafs  of  compound- waters,  are 
alexipharmic  or  alexiterial  waters ,  fuch  as  tread e-water,  plagtie- 
water,  milk -water,  poppy -water,  See.  alum-water ,  angelica-water, 
atrife-feed-z outer,  apricot -water,  aromatic- water,  arthritic-wa/*r,  bry- 
ony-z voter,  carduus-zaa/fr,  water  of  feparation,  or  depart,  cauflic- 
water,  ceph  alic-  water,  ch  aly  beat -water ,  ci  n  n  atnon  •  water,  cl  ary- water, 
clove-water,  cordial-z vatcr,  colmciic-watcr,  gentian  water,  gum- 
watcr,  bepati c-water,  honey -water,  hungary -water,  byfleric-zaa/*r, 
iced  or  isozen-water,  imperial  water,  lim e-water,  aqua-mirabdis, 
or  the  wonderful  water,  nephritic- water,  ophthalmic.ztWer,  orange- 
water,  peach-water,  piony-tr ater,  role-water ,  fcordium-ttia/er,  fpe- 
cific -water,  fplenetic-ww/fr,  ftomachic-zoa/cr,  Ifyptic -water,  vul¬ 
nerary  water,  See. 

WATERING,  in  the  manufactures,  is  to  give  a  luftre  to  fluffis, 
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&c.  by  wetting  them  lightly  with  gurri-water,  and  then  palling  them 
through  t he-  prefs,  or  calendar,  whether  hot  or  cold. 

WAVE,  uncla,  in  philofophy,  a  cavity  in  the  furface  of  water,  or 
other  fluid,  with  an  elevation  alkie  thereof.  Refer  to  System  of 
Hydraulics.  A  line  bending  in  and  out  alternately. 

Wave-Offering,  in  Jewifh  antiquity,  a  facrifice  offered  by 
agitation,  or  waving  towards  the  four  cardinal  points  of  the  compafs. 

WAVED,  W  AVY,or  Wavf.y,  in  heraldry,  is  laid  of  a  bordure, 
or  any  ordinary,  or  charge,  in  a  coat  of  arms,  having  it’s  outlines  in¬ 
dented  in  manner  of  the  rifingand  falling  of  waves  ;  it  is  tiled  to  de¬ 
note,  that  the  firft  of  the  family  in  whofe  arms  it  (lands,  acquired 
it’s  honours  for  fea-fervice.  See  the  Syflem. 

WAX,  or  Bees-W A.X,  is  one  of  the  produCls  of  the  bee-hive, 
which,  though  it  is,  as  well  as  the  honey,  of  a  vegetable  origin,  yet, 
as  w-e  have  no  way  of  procuring  it  but  by  means  of  the  bees  that  have 
ftored  it  up  for  us,  is  to  be  reckoned  in  tbe  fame  manner  as  the  honey 
among  the  drugs  which  we  receive  from  the  animal  kingdom. 

IVax  is  a  firm  and  folid  fubftance,  moderately  hard,  and  of  a  fine 
yellow  colour ;  it  melts  with  a  gentle  heat,  and  is  inflammable  ;  it 
is  folnble  in  oil,  but  not  in  aqueous  or  fpirituous  menflruums  ;  it  is 
almolt  infipid  to  the  tafle,  but  of  a  fragrant  and  agreeable  fmell  ;  arid, 
in  it’s  original  ftate,  is  the  matter  which  compofes  the  honey-comb  ; 
it  is  prepared  in  the  cakes  we  fee  it  in,  merely  by  melting,  and  drain¬ 
ing  through  a  cloth,  which  feparates  thedrofs  and  foulnefs,  and  lets 
the  clear  wax  through.  It  may  be  further  purified  by  melting  again, 
and  feumming  it,  while  in  fulion,  and  repeating  the  draining  ;  by 
this  means  it  will  become  of  a  good  confidence,  and  high  colour  ;  it 
is  to  be  chofen  of  a  drong  yellow  colour,  and  fragrant  fmell  ;  and 
fuch  as  breaks  tolerably  eafy,  and,  on  chewing  in  the  mouth,  does 
not  dick  to  the  teeth. 

Preparations  of  Wax.  The  butter  and  oil  of  wax  are  thus  pre¬ 
pared:  cut  the  wax  in  pieces,  and  put  them  into  a  retort,  which 
mud  be  half  filled  with  thefe  pieces  ;  and  the  red  of  the  retort  being 
filled  with  fand,  it  mud  be  placed  in  a  land  furnace.  At  fird  an  acid 
fpirit  arifes,  and  afterwards  a  thick  oil,  called  the  butter  of  wax,  dicks 
in  the  neck  of  the  retort,  unlefs  it  be  heated  by  applying  a  live  coal. 
This  may  be  re&ified  into  a  thin  oil,  by  diddling  it  leveral  times, 
without  addition,  in  a  fand  heat.  The  butter  is  an  extremely  foft 
and  anodyne  unguent ;  highly  emollient  and  relaxing  ;  agreeable  to 
the  nerves  ;  and  when  rubbed  on  contracted  limbs,  proves  of  great 
benefit  to  them.  It  is  an  excellent  liniment  for  the  piles,  and  takes 
off  the  pain  attending  them  in  a  very  fudden  and  furpriling  manner. 
It  alfo  keeps  the  fkin  foft,  and  is  one  of  the  bed  things  known  to 
keep  it  from  cracking  or  chopping  in  the  winter. 

The  oil  of  wax  has  alfo  a  very  Angular  virtue  in  curing  contracted 
tendons,  and  redoring  flexibility  to  the  parts.  It  cures  chapped  nip¬ 
ples  in  women  who  give  fuck,  beyond  any  other  application,  and  is 
as  fuccefsfu!  againd  chapped  lips,  and  the  cracking  of  the  Ikinof  the 
hands,  only  rubbing  them  once  in  three  or  four  days  with  it.  It  is" 
alfo  of  great  ufe  in  difeuding  cold  tumors  arifing  on  the  face,  and 
thofe  on  the  fingers  in  winter. 

Sealing-  Wax  is  made  in  the  following  manner :  Take  one  pound 
of  bees-wa*;  three  ounces  of  fine  turpentine  ;  olive-oil,  and  refin, 
finely  powdered,  of  each  one  ounce :  when  they  are  well  melted,  and 
the  drofs  taken  off,  put  in  an  ounce  and  a  half  of  vermillion,  or  red 
lead,  finely  ground,  and  dir  them  together  till  they  are  well  incor¬ 
porated  :  and  when  this  mixture  grows  a  little  cool,  roll  it  into  dicks, 
or  in  any  other  form.  If  you  would  have  it  black,  indead  ot  ver¬ 
million,  or  red-lead,  put  in  lamp-black.  The  foft,  red,  and  green 
wax,  ufed  in  large  feals  to  fome  of  our  law-writings,  are  thus  made  : 
Melt  bees-zoav  over  a  gentle  heat,  with  fuch  a  proportion  of  Venice 
turpentine  as,  when  cold,  will  give  it  the  due  confidence  :  this  is 
determined  by  repeated  trials,  fird  putting  in  but  little  turpentine,  and 
afterwards  more  and  more,  till  by  dropping  a  piece  upon  a  marble  to 
cool,  it  is  found  of  the  true  confidence.  They  then  colour  it  with 
red-lead,  or  vermillion,  or  with  verditer,  or  whatever  colours  they 
pleafe  ;  the  mixture  in  this  date  receiving  any. 

Grafting- Wax,  a  compofition  ferving  to  bind  the  graft  to  the 
cleft  of  tne  dock.  For  the  manner  of  making  which,  lee  Methods 
of  Grafting. 

To  imitate  fruit  in  Wax.  Take  the  fruit,  and  bury  it  half  way  in 
clay  ;  oil  it’s  edges,  and  that  part  of  the  fruit  which  is  uncovered  ; 
then  nimbly  throw  on  it  tempered  alabader  or  plader  of  Paris,  to  a 
confiderable  thicknefs.  When  this  is  grown  dry  and  hard,  it  makes 
the  half  mould  ;  the  fecond  half  of  which  may  be  obtained  in  the  fame 
manner.  The  two  parts  of  the  mould  beingjoined  together,  a  little 
6ees-zt’a.v  melted  and  brought  to  a  due  heat,  being  poured  through  a 
hole  made  in  a  convenient  part  of  the  mould,  and  preiently  fnook 
therein,  will  reprefent  the  original  fruit. 

W Ax-worh,  the  reprefentation  of  the  faces,  Sec.  of  perfons 
living  or  dead  made  by  applying  plalter  of  Paris  in  a  kind  of  pade, 
and  thus  forming  a  mould  containing  the  exact  reprefentation  of, the 
features.  Into  this  mould  melted  wax  is  poured,  and  thus  a  kind  of 
mafks  are  formed  ;  which  being  painted  and  fet  with  glafs  eyes,  and 
the  figures  c! reded  in  their  proper  habits,  they  bear  iuch  a  refemblance 
that  it  is  difficult  to  didinguiih  between  the  copy  and  the  original. 

WAXING,  in  chemiftry,  the  preparation  of  any  matter  to  render 
it  fit  and  difpofed  to  liquify,  or  melt,  which  of  itlelf  it  was  not. 
This  is  frequently  done  to  enable  things  to  penetrate  into  metals  and 
other  foiid  bodies.  See  the  Sydem, 

WAY,  a  paflage  or  road.  See  the  article  Road. 

The  Roman  ways  are  divided  into  confular,  prtEtorian,  military, 
and  public  ;  and  of  thefe  we  have  four  remarkable  ones  in  England: 
the  hid,  Watling-dreet,  or  Watheling-dreet,  leading  from  Dover 
to  London,  Dunltahle,  Towceftcr,  Atttrdon,  and  the  Severn,  ex¬ 
tending  as  faj-  as  Anglefea  in  Wales.  The  fecond,  called  Hikenild, 
nr  Ikenild-dreet,  firt''  hes  from  Southampton  over  the  river  Ids  at 
Ncwbridoe  ;  thence  by  Camden  and  Lichfield  ;  then  pafles  the  Der- 
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went,  near  Derby,  and  ends  at  Tinmouth.  The  third,  called  bo flU 
Way,  becaufe  in  i'ome  places  it  was  never  pe  Hefted,  but  lies  as  »arge 
ditch,  leads  from  Cornwall  through  Devonfhire,  by  Fcthbury,  ma 
Stow  in  the  Wolds;  and  befide  Coventry  to  LetCefter,  Newark, 
and  fo  to  Lincoln.  The  fourth,  called  firming,  or  Erminage-ftreet, 
exteifcs  from  St.  David’s  in  Wales,  to  Southampton. 

Way  of  a  Jbip,  is  fometimes  the  fame  as  her  rake,  or  run  forward 
or  backward:  but  this  term  is  moft  commonly  underftood l  of  her 
failing.  Thus  when  (he  goes  apace,  it  is  faid  that  (he  hath  a  good 
way,  or  makes  a  frelh  ivay.  So  when  an  account  is  kept  how  fait 
Ihe  fails  by  the  log,  it  is  called  keeping  an  account  of  her  way  ;  and 
as  moft  (hips  fall  a  little  to  leeward  of  their  true  courfe,  they  always 
in  rafting  up  the  log- board,  allow  fomething  for  her  leeward  way. 

Ways  of  man,  in  theology,  his  good  and  evil  actions. 

Way  of  the  rounds,  in  fortification,  is  a  fpaceleft  for  the  paftage  91 
the  rounds  between  the  rampart  and  the  wall  of  a  fortified  town. 
This  is  not  now  much  in  ufe  ;  becaufe  the  parapet,  not  being  above 
a  foot  thick,  is  foon  overthrown  by  the  enemy’s^cannon. 

Way,  milky, -in  aftronomy.  See  the  article  Galaxy,  See. 

Way-wiser,  an  inftrument  other  wife  called  perambulator.  See 
tire  article  Perambulator. 

Way-Wode,  a  title  given  to  the  governors  of  the  chief  places 
in  the  empire  of  Mufcovy,  as  alfo  in  Poland.  _  ‘  • 

WEAR,  or  Weer,  a  great  flank  or  dam  in  a  river,  fitted  for  the 
taking  of  filh,  or  for  conveying  the  fteam  to  a  mill. 

New  wears  are  not  to  be  made,  or  others  altered,  to  the  nuifance 
of  the  public,  under  a  certain  penalty.  .  • 

WEASEL,  in  zoology,  a  fpecies  of  mustela,  with  the  tip. of 
the  tail  black.  This  is  a  fmaller  animal  than  the  pole-cat :  the  head 
is  final  1,  of  an  ovated  form,  and  lharp  at  the  fnouts  the  ears  are 
final!,  Ihort,  and  patulous ;  the  eyes  of  a  fierce  afpeft  ;  the  mouth 
well  furnifhed  with  teeth;  the  upper  jaw  longer  than  the  under : 
the  body  is  about  eight  inches  long,  and  (lender;  the  tail  is  a  third 
part  the  length  of  the  body  ;  tiie  legs  are  fhort  and  (lender ;  the  feet 
have  five  toes  armed  with  lharp  claw's;  the  whole  body  is  covered 
with  a  fine  and  tolerably  long  fur ;  the  back  is  of  a  darkifh  colour, 
and  the  belly  is  white.  The  heart  and  liver,  in  diffeftingthis  crea¬ 
ture,  are  found  remarkably  large.  See  Plate  72,  Jig.  37. 

WEATHER,  the  ftate  or  difpofition  of  the  atmofphere,  with  re¬ 
gard  to  heat,  cold,  wind,  rain,  froli,  &c. 

As  it  is  in  the  atmofphere  that  all  plants  and  animals  live  and 
breathe,  and  as  that  appears  to  be  the  great  principle  of  mod  animal 
and  vegetable  productions,  alteiations,  &c.  there  does  not  (eem  any 
thing,  in  all  philofophy,ot  more  immediate  concernment  to  us,  than 
the  ftate  of  the  weather ,  and  a  knowledge  of  the  great  influence  it 
has  on  our  bodies,  and  the  fenfible  alterations  w'e  undergo  thereby. 
In  effeft,  all  living  things  are  only  aflemblages  or  bundles  of  vef- 
fels,  whofe  juices  are  kept  moving  by  the  prdfure  of  the  atmofphere; 
and  which,  bytnat  motion,  maintain  life :  fo  that  any  alteration  in 
the  rarity  or  denfity,  the  heat,  purity.  See.  of  that,  mult  necellarily 
be  attended  with  proportionable  ones  in  thefe. 

What  vaft,  yet  regular  alterations,  a  little  turn  of  weather  makes 
in  a  tube  filled  with  mercury,  or  fpirit  of  wine,  or  in  a  piece  of 
firing,  &c.  every  body  knows,  in  the  common  inftances  of  baro¬ 
meters,  thermometers,  &cc.  and  it  is  owing  partly  to  our  inattention, 
and  partly  to  our  unequal,  intemperate,  courfe  uf  living,  that  we  do 
not  feel  as  great  and  regular  ones  in  the  tubes,  chords,  and  fibres  of 
our  own  bodies.  Ii  is  certain,  a  great  part  of  the  brute  creation  have 
a  fenflbility  and  fagacity,  this  way,  beyond  mankind  ;  and  yet,  with¬ 
out  natural  means  or  difpofition  thereto,  more  than  we  ;  except  that 
their  veffels,  fibres,  &c.  being  in  other  refpefts  in  one  equal  habitude, 
the  fame  caufe  from  without  has  always  a  like  effeft  on  them  ;  that 
is,  their  veilVls  are  regular  barometers,  Sec.  afftfted  only  from  one 
external  principle,  the  difpofition  of  the  atmofphere  ;  whereas  ours 
are  afted  on  by  divers  fiom  within,  as  well  as  without  ;.  fome  of 
■which  check,  impede,  and  prevent  the  aftion  of  others. 

There  is  nothing  more  wanting  than  a  juft  theory  of  the  weather 
on  mechanical  principles.  But  in  order  to  that,  a  complete  hiftory 
of  the  weather  would  be  required.  Were  regifters  carefully  kept  in 
divers  places  of  the  earth,  for  a  good  feries  of  years,  we  (hould  be 
able  to  determine  the  direftions,  breadth,  and  bounds  of  the  winds, 
and  of  the  weather  they  bring  with  them  ;  the  correfpondence  be¬ 
tween  the  weather  of  divers  places,  and  the  dependence  between  one 
fort  and  another  of  the  fame  place.  In  time  we  might  learn  to 
foretel  heats,  rains,  frofts,  dearths,  plagues,  and  other  epidemical 
difeafes,  Sec. 

WEATHERING,  among  failors,  fignifies  the  doubling,  or  fail¬ 
ing  by  a  head-land,  or  other  place. 

WEAVER,  one  who  praftifes  the  art  of  weaving.  Perfons 
ufing  the  trade  of  a  weaver,  (hall  not  keep  a  tucking  or  fulling-mill, 
or  ure  dyeing,  Sec.  or  have  above  two  looms  in  a  houfe  in  any  cor¬ 
poration  or  market-town,  on  pain  of  forfeiting  20s.  a  week  •  and 
(hall  ftrve  an  apprentiedhip  for  feven  years  to  a  weaver  or  clothier 
or  (hall  forfeit  20/.  &c. 

Weaver’s  alarm.  This  contrivance  is  only  a  weight  faftened 
to  a  packthread,  which  is  placed  horizontally,  fo  that  in  a  certain 
time  a  candle  may  burn  down  to  it.  Then  the  flame  of  the  candle  let- 

t,nfxh^eo0Vh^th'ead,tl^weig^fal,s’aildawakensthefleepingperfon. 

WE njptders,  or  Cob-Web,  is  a  very  delicate  and  wonderful  • 
plexus,  which  that  infeft  fpins  out  of  his  own  bowels,  fervinn  it  as 
a  fort  of  toil,  or  net  to  catch  flies,  Sec.  withal.  Near  the  anus  of  the 
fpider  are  fix  papilla:,  or  teats,  reprefented  in  Plate  60,  fig.  20.  The 
extremines  of  the  feveral  papillae  are  furnifhed  with  holes,  that  do 
the  bulinefs  of  wire-drawers,  in  forming  the  threads.  See  the  arti¬ 
cles  Spider,  and  Spider's  Silk. 

WEDGE,  ««.«,,  1  he  lad  „f  ,(,e  fiv(,  mechanical  power...  T, 
a  triangular  pnlm,  whofe  bale,  are  equilateral  acute-angled  nrifms. 
Refer  to  Syftem  of  Mechanics.  6  v 


WEDNESDAY,  the  fourth  day  of  the  week,  fo  called  from  a 
Saxon  idol  named  Woden,  fuppofed  to  be  Mars,  worlhipped  on 
this  day. 

Ajh-  Wednesday,  the  firft  day  of  Lent,  fo  called  from  the  cus¬ 
tom  obferved  in  the  ancient  chriftim  church  of  penitents  exprefiing 
their  humiliation  at  this  time, .by  appearing  in  fackcloth  and  allies. 
The  want  of  this  difcipline  is  at  prelent  fupplied,  by  reading  pub¬ 
licly,  on  AJh-WcdueJday ,  the  curies  denounced  in  Scripture  agaiult 
the  feveral  forts  of  fins,  the  people  repeating  after  each  curie,  Amen. 

WEED,  a  common  name  for  all  rank  and  wild  herbs,  that  grow 
of  themfelves,  to  thedetrimentof  other  ufeful  herbs  they  grow  among. 

Weeds,  in  mining,  a  term  ufed  by  our  Englilh  diggers  to  exprels 
any  fort  of  unprofitable  fubftance  found  among  the  ores  of  metals. 

WEEK,  Jeptimana ,  hepdomaeia ■,  in  chronology,  a  aiviuon  of  time 
comprifing  feven  days.  The  divilion  of  weeks  is  certainly  yery  an- 
citn\  The  Syrians,  Egyptians,  and  moft  of  the  oriental  nations, 
appear  to  have  ufed  it  from  all  antiquity:  though  it  did  not  get  foot- 
ingin  the  weft  till  Chriftianity  brought  it  in  :  the  Romans  reckoned 
their  days  not  by  fevenths,  but  by  ninths,  and  the  ancient  Greeks  by 
decads  or  tenths. 

Pajfton  Week,  or  Holy  Week,  is  the  laft  week  in  Lent,  wherein 
the  church  celebrates  the  myftery  of  our  Saviour’s  death  and  pallion. 

WEEVIL,  a  fmall  infeft,  which  does  great  damage  in  maga¬ 
zines  of  corn,  by  cutting  into  the  feveral  grams,  and  deftroying  their 
whole  fubftance. 

WEIGHT,  Gk  avity,  pondus,  in  phyfics,  a  quality  in  natural 
bodies  whereby  they  tend  downwards,  towards  the  center  of  the  earth. 

Weight,  in  commerce,  denotes  a  body  of  a  known  weight,  ap¬ 
pointed  to  be  put  in  the  balance  againft  other  bodies,  whole  weight 
i.s  required. 

Weights  may  be  diftingtiifhed  into  ancient  and  modern,  foreign 
and  domeftic. 

Ancient  Weights,  i.  Thofe  of  the  ancient  Jews,  reduced  to 
the  Englilh  troy  weight ,  will  (land  as  in  the  following  table: 
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The  Roman  ounce  is  the  Englilh  avoirdupois  ounce,  which  thev 
divided  into  feven  denarii,  as  well  as  eight  drachms;  and  liuce  they 
reckoned  their  denarius  equal  to  the  Attic  drachm,  this  will  make  the 
Attic  weights  one  eighth  heavier  than  the  correfponding  Roman 
weights. 

Modern EuropeanW eights.  I.  Englilh  Weights.  Bythetwenty- 
feventh  chapter  of  Magna  Charta,  the  weights  all  over  England  are 
to  be  the  fame ;  but  for  different  commodities,  there  are  two  dif¬ 
ferent  forts,  viz.  troy  weight  and  avoirdupois  weight.  The  origin 
from  which  they  are  both  railed,  is  a  grain  of  wheat  gathered  in 
the  middle  of  the  ear. 

In  troy  weight,  twenty-four  of  thefe  grains  make  a  penny-weight 
fterling  ;  twenty  pennyweights  make  one  ounce  ;  and  twelve  ounces 
one  pound. 

By  this  weight  we  weigh  gold,  filver,  jewels,  grains,  and  liquors. 
The  apothecaries  alfo  ufe  the  troy  pound,  ounce,  and  grain  ;  but 
they  differ  from  the  reft  in  the  inteimediate  divifions.  They  divide 
the  ounce  into  eight  drachms  ;  the  drachm  into  three  fcruples,  and 
the  fcruple  into  twenty  grams. 

In  avoirdupois  weight,  the  pound  contains  fixteen  ounces,  but  the 
ounce  is  lefs  by  near  one  twelfth  than  the  troy  ounce  ;  this  latter 
containing  490  grains,  and  the  former  only  448.  The  ounce  con¬ 
tains  16  drachms;  80  ounces  avoirdupois  are  only  equal  to  73 
ounces  troy  ;  and  17  pounds  troy  equal  to  14  pounds  r.voirdupois. 
See  the  article  A voirdupois. 

By  avoirdupois  weight  are  weighed  mercury,  and  grocery  wares, 
bale  metals,  wool,  tallow,  hemp,  drugs,  bread,  Sec. 

Table  of  troy  weight  as  ufed  by  the 


Grains 


Goldfmiths. 


Grains 


Apothecaries. 


24. 

Penny  -weight 

20 

Scruple 

480 

20  |  Ounce 

60 

3 

Drachm 

4760 

240  1  12  |  Pound 

480 

24 

8  |  Ounce 

5760 

l  288 

90  |  12  j  Pounit 

Scruples 


Table  of  avoirdupois  weight. 


3 

Drachm 

24 

8 

Ounce 

3«4  | 

128  | 

.6  | 

Pound 

43008  | 

0336  | 

1792 

1 1  2  [ 

Quintal,  or  C. 

860100 

286720 

35840 

2240  | 

20  j  Ton. 

The  moneyers,  jewellers.  Sec.  have  a  particular  cials  of  weights, 

for 
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fur  gold  and  precious  Hones,  viz.  carat  and  grain  ;  and  for  filver, 
the  penny  weight  and  grain. 

The  moneyers  have  alfo  a  peculiar  fubdivifion  of  the  grain  troy: 
thus, 

Grain  "I  f  2o  Mites 

Mite  1  .  J  24  Droits 

Droit  j  10  |  20  Perils 

Perit  J  ^24  Bianks. 

i'he  dealers  in  wool  have  likewife  a  particular  fet  of  weights,  viz. 

the  fatk,  weigh,  tod,  Hone,  and  clove. 

2.  French  weights:  the  common  or  Paris  pound  is  16  ounces; 
which  they  divide  two  ways:  the  firft  divifion  is  into  two  marcs; 
the  marc  into  8  ounces;  the  ounce  into  8  gros  ;  the  grofs  into  3 
penny -weights  ;  the  penny -iveight  into  24  grains;  the  grain  equal 
to  a  grain  of  wheat.  The  fecond  divifion  of  the  pound  is  into  two 
half  pounds;  the  half  pound  into  two  quarters;  the  quarter  into  two 
hall  quarters  ;  the  half  quarter  into  two  ounces  ;  and  the  ounce  into 
two  half  ounces. 

The  rveights  of  the  firft  divifion  are  ufed  to  weigh  gold,  filver,  and 
the  richer  commodities  ;  and  the  weights  of  the  iecond  divifion,  for 
commodities  of  lefs  value. 

The  weights,  enumerated  under  the  two  articles  of  EnglHh  and 
French  weights,  are  the  fame  that  are  ufed  throughout  the  greateft 
part  of  Europe;  only  under  fomewhat  different  names,  divifions,  and 
proportions.  Particular  nations  have  alfo  certain  weights  peculiar 
to  themfelves. 

Proportion  of  the  Weights  of  the  chief  cities  in  Europe  to  thofe  of 

Amjierdam. 

A  hundred  pounds  of  Amfterdam  are  equal  to 


108  Pounds  of  Aiicant. 

105  lb.  of  Antwerp. 

I20  lb.  of  Archangel,  or  three 
poedes. 

105  lb.  of  Arfehot. 

120  lb.  of  Avignon. 

98  lb.  of  Bafil  in  Switzerland. 

1 00  lb.  of  Bayonne  in  France. 
166  lb.  of  Bergamo. 

97  lb.  of  B  -rg.  ap  Zoom. 

95  lb.  |  of  Bergen  in  Norway, 
in  lb.  of  Bern, 
loo  lb.  ofBefancjon. 

100  lb.  of  Bilboa. 

105  lb.  of  Bois  1c  Due. 

1 51  lb.  of  Bologna. 

100  lb.  of  Bourdeaux. 

104  lb.  of  Bourg  en  Breffe. 

103  lb.  of  Bremen. 

1 25  lb.  of  Brellaw. 

105  lb.  of  Bruges. 

105  lb.  of  Brutlels. 

J05  lb.  of  Cadiz. 

1 05  lb.  of  Cologne. 

125  lb.  of  Koningfberg. 

107  lb.  and  \  of  Copenhagen. 

87  Rottos  of  Conflantinople. 

1 13  lb.  and  j  of'Dantzick. 
loo  lb.  of  Dort. 

97  lb.  of  Dublin. 

97  lb.  of  Edinburgh. 

.  14.3  lb.  of  Florence. 

08  lb. of  FrancfortcntheMaine. 

1 05  lb.  of  Gaunt.  ' 

89  lb.  of  Geneva. 

163  lb  of  Genoa,  cajh-weight. 
102  lb.  of  Hamburgh. 

106  lb.  of  Leyden. 

105  lb.  of  Leipfic. 

105  lb.  and  4  of  Liege. 


1 14  lb.  of  Lifle. 

143  lb.  of  Leghorn. 

100  lb.  and  4  of  Lifbon. 

109  lb.  of  London,  avoirdupois 
weight. 

105  ib.  of  Louvain. 

105  lb.  of  Lubeck. 

141  lb.  and  f  of  Lucca,  light¬ 
weight. 

1 16  lb.  of  Lyons,  city. weight. 

1 14  lb.  of  Madrid. 
io>  lb.  of  Ma’ines. 

123  lb.  and  j  of  Marfeilles. 

154  lb.  of  Medina,  light-weight. 

168  lb.  of  Milan. 

1 20  lb.  of  Montpelier. 

125  Bercherodts  of  Mufcovy. 

100  lb.  of  Nantes. 

106  lb.  of  Nancy. 

169  lb.  of  Naples. 

98  lb.  of  Nuremberg, 
too  lb.  of  Paris. 

1 1 2  lb.  and  4  of  Revel. 

109  lb.  of  Riga. 

1 00  lb.  of  Roche!. 

146  lb.  of  Rome. 

1 00  lb.  of  Rotterdam. 

96  lb.  of  Rouen,  viesunty-weight. 
100  lb.  of  S.  Malo. 

100  lb.  of  S.  Sebaftian. 

158  lb.  and  4  of  Saragofa. 

106  lb.  of  Seville. 

1x4  lb.  of  Smyrna. 

1 10  lb.  of  Stetin. 

81  lb.  of  Stockholm. 

1 18  lb.  of  Thouloufe,  and  Upper 
Languedoc. 

1 31  lb.  of  Turin. 

158  lb.  and  4  of  Valencia. 

182  lb.  of  Venic e,f mall-weight. 


Mr.  Fergnfon  has  calculated  the  following  table  for  comparing 
the  Englilh  avoirdupois  pound  with  the  foreign  pound  weight : 


London  Pound 

Antwerp 

Amfterdam 

Abbeville 

Ancona 

Avignon 

Bourdeaux 

Bologna 

Bruges 

Calabria 

Calais 

Dieppe 

Dantzic 

Ferrara 

Flanders 

Geneva 

Genoa,  grofs 


1. 0000 

1.04 

1. 1  in 

1.0989 

0.78 

0.8928 

1.0989 

0.8 

1.0204 

°-7  3 

Q-9345 

1.0989 

0.862 

0.75 

o-9433 
1 .07 
0.7 


Hamburgh 

Lifbon 

Leghorn 

Norimberg 

Naples 

Paris 

Prague 

Placentia 

Rochelle 

Rome 

Rouen 

Seville 

Thouloufe 

Turin 

Venice 

Vienna 


.0865 

I-I35 

0.75 

i-i363 

0.71 

1-1235 

1.2048 

0.72 

0.8928 

0.7874 

1.1089 

0.9259 

0.8928 

0.82 

1.06 

1.23 


Weights  ufed  in  the  feveral  parts  of  Afia,  the  Eajl  Indies,  China, 
Perfia,  &c.  In  Turkey,  at  Smyrna,  &c.  they  ufe  the  batman,  or 
batteman,  containing  fix  occos  ;  the  occo  weighing  three  pounds 
four-fifths  Englifh.  They  have  another  batman  much  lefs,  confift- 
i«cr,  as  the  former,  of  fix  occos ;  but  the  occo  only  containing  fifteen 
ounces  Englilh  :  44  occos  of  the  firft  kind  make  the  Turkifh  quin¬ 
tal.  At  Cairo,  Alexandretta,  Aleppo,  and  Alexandria,  they  ufe  the 
rotto,  rotton,  or  rottoli.  The  rottoli  at  Cairo,  and  other  parts  of 
Egypt,  is  ^44  drachms ;  being  fomewhat  over  an  Englifh  pound. 


At  Aleppo  there  are  three  forts  of  rottos;  the  firfi,  720  drachms, 
making  about  7  Englifh  pounds,  and  ferving  to  weigh  cotton,  galls  * 
and  other  large  commodities  :  the  fecond  is  624  drachms;  ufed  for 
all  filks  but  white  ones,  which  are  weighed  by  the  third  rotto  of  700 
drachms.  At  Seyda  the  rotto  is  600  drachms. 

The  other  parts  of  the  Levant,  not  named  here,  ufe  fotneof  thefe 
weights  ;  particularly  the  occo,  or  ocqua,  the  rottodi,  and  rotto. 

The  Chinefe  weights  are,  the  piece,  for  large  commodities  ;  it  is 
divided  into  100  catis,  or  cattis :  though  feme  fay,  into  125;  the 
cati  into  16  taels,  or  tales;  each  tael  equal  to  rJ-  of  an  Englifh 
ounce,  or  the  weight  of  one  rial  and  and  containing  12  mas,  or 
maffes,  and  each  mas  10  condrins.  So  that  the  Chinefe  piece  amounts 
to  137. Englifh  pounds  avoirdupois,  and  the  cadi  to  1  pound  8  ounces. 
The  picol  for  filk,  containing  66  catis  and  |  ;  the  bahar,  bakaire, 
or  barr,  containing  300  catis. 

Tonquin  has  alfo  the  fame  weights,  meafures,  &c.  as  China,  ja¬ 
pan  has  only  one  weight,  viz.  the  cati  ;  w-hich,  however,  is  different 
from  that  of  China,  as  containing  twenty  taels. 

At  Surat,  Agra,  and  throughout  the  ftates  of  the  great  mogul,  they 
ufe  the  man,  or  maund,  whereof  they  have  two  kinds  ;  the  king’s 
man,  or  king  s  weight ;  and  the  man  fimply  ;  the  firft  ufed.  for  the 
weighing  of  common  provifions,  containing  forty  feers,  or  feeres; 
and  each  feer  a  juft  Paris  pound.  The  common  man  ufed  in  the 
weighing  of  merchandize,  confifts  likewife  of  40  feers,  but  each 
fecr  is  only  eftimated  at  12  Paris  ounces,  or  |  of  the  other  feer. 

The  fnan  may  be  looked  upon  as  the  common  weight  of  the  Eaft- 
Indies,  though  under  fome  difference  of  name,  or  rather  of  pronun¬ 
ciation  ;  it  being  called  mayo  atGambaya,  and  in  other  places  mein, 
and  matin.  The  feer  is  properly  the  Indian  pound,  and  of  univer¬ 
sal  ufe  :  the  like  may  be  faid  of  the  bahar,  tael,  and  catti,  above- 
mentioned. 

The  weights  of  Siam,  are,  the  piece,  containing  2  flians,  or  cattis; 
but  the  Siamefe  catti  is  only  half  the  Japonefe  ;  the  latter  contain¬ 
ing  20  taels,  and  the  former  only  ic:  though  fome  make  the  Chi¬ 
nefe  catti  only  16  taels,  and  the  Siamefe  8.  The  tael  contains  four 
baats  or  ticals,  each  about  a  Paris  ounce ;  the  baat  4  felings,  or  may- 
onnes ;  the  mayon  2  fouangs  ;  the  fouang4  payes ;  thepaye  2  clams; 
the  fompaye  4  fouang. 

It  is  to  be  obferved,  that  thefe  are  the  names  of  their  coins  as  well 
as  weights ;  filver  and  gold  being  commodities  there  fold,  as  other 
tilings,  by  their  weights. 

In  the  I  fie  of  Java,  and  particularly  at  Bantam,  they  ufe  thegan- 
tam,  which  amounts  to  near  three  Dutch  pounds. 

In  Golconda,  at  Vifapour,  and  Goa,  they  have  the  furatelle, 
containing  1  pound  i4ounces  Englifh  :  the  mangalis,  or  mangelin, 
for  weighing  diamonds  and  precious  ftones  ;  weighing  at  Goa  5 
grains,  at  Golconda,  Sc c.  5  f  grains.  They  have  alfo  the  rotola, 
containing  14  4  ounces  Englifh  ;  the  metricol,  containing  the  fixth 
part  of  an  ounce;  the  wall,  for  piaftres  and  ducats,  containing  the 
feventy-third  part  of  a  rial. 

In  Perfia,  they  ufe  two  kinds  of  batmans,  or  mans;  the  one  called 
cal-.i,  or  cheray,  which  is  the  king’s  weight;  and  the  other,  batman  of 
Turis.  The  firft,  13  pounds  10  ounces  Englifh;  the  fecond,  64 
pounds.  It’s  divifions  are,  the  ratel,  or  a  16th;  the  derhem,  or 
drachm,  which  is  the  50th ;  the  mefchal,  which  is  half  the  derhem  ; 
the  dung,  which  is  the  6th  part  of  the  mefchal,  being  equal  to  fix 
carat  grains ;  and,  laftly,rhegrain,  which  is  the  fourthpartof  the  dung. 
They  have  alfo  the  vakie,  which  exceeds  our  ounce  a  little  ;  the 
fah -cheray,  equal  to  the  1 170th  part  of  the  derhem  ;  and  the  toman, 
ufed  to  weigh  our  large  payments  of  money,  without  telling;  it’s 
weight  is  that  of  fifty  abaftis. 

African  and  American  weights.  We  have  little  to  fay  as  to  the 
weights  of  America;  the  feveral  European  colonies  there  making 
ufe  of  the  weights  of  the  ftates  or  kingdoms  they  belong  to.  For, 
as  to  tbearoue  of  Peru,  which  weighs  27  pounds,  it  is  evidently  no 
other  than  the  Spanifh  arroba,  with  a  little  difference  in  the  name. 

As  to  the  weights  of  Africa,  there  are  few  places  that  have  any, 
except  Egypt,  and  the  countries  bordering  on  the  Mediterranean  ; 
whofe  weights  have  been  already  enumerated  among  thofe  of  the 
ports  of  the  Levant.  The  Ifiand  of  Madagafcar,  indeed,  has  weights, 
but  none  that  exceed  the  drachm,  nor  are  they  ufed  for  any  thing  but 
for  gold  and  filver. 

WELD,  or  Wold,  refeda  buteola  of  Linnaeus,  a  plant  ufed  by  the 
dyers,  to  give  a  yellow  colour ;  and  for  this  reafon  called,  in  Latin, 
luteola,  of  luteus,  yellow.  For  the  characters,  fee  Reseda  ;  fee  alfo 
Dyer’s  Weed. 

It  is  a  very  rich  commodity  among  the  dyers,  and  is  the  more  ad¬ 
vantageous  to  the  farmer,  as  it  may  be  raffed-  on  very  poor  land,  and 
at  a  very  fmall  expence.  Moderately  fertile  land  does  beft  for  it ;  but 
it  will  grew  upon  the  mod  barren  ;  and  if  this  be  but  dry  and  warm, 
it  will  require  no  tillage.  The  feed  may  be  Town  With  barley  or 
oats,  and  only  harrowed  in  with  brufti  or  furze,  or  rolled  down 
with  a  wooden  roller.  It  is  a  very  fmall  feed,  and  the  greateft  dif¬ 
ficulty  about  it  is  the  fowing  of  it  even.  It  is  a  flow  grower  :  a 
gallon  of  feed  is  fuftkient  for  an  acre  ;  and  though  it  makes  but  lit¬ 
tle  progrefs  the  firft  fummer,  it  begins  to  grow  af  ter  the  corn  is  cut, 
and  the  next  year  yields  a  good  crop.  However,  though  weld  will 
grow  upon  a  very  poor  foil,  the  crop  will  be  in  proportion  to  the 
goodnefsof  the  foil. 

The  beft  way  to  cultivate  it  is,  to  fow  without  any  other  crop. 
In  the  beginning  or  middle  of  Auguft,  the  ground  which,  unlefs  it 
be  poor,  wants  no  dung,  being  ploughed  and  harrowed  fine,  the 
feeds  Ihould  be  fown  in  the  proportion  of  a  gallon  to  an  acre.  In 
about  two  months,  the  plants,  w  ill  come  up,  fo  as  to  bediftinguifhed 
from  weeds;  and  Ihould  be  hoed  like  turnips,- leaving  them  at  about 
6  inches  diflance.  if  this  hoeing  be  performed  in  dry  weather,  the 
plants will  be  clean  from  weeds  till  tfiefpring:  in  March  they  fho'uld 
be  hoed  again;  and  if  weeds  appear  a  third  time,  about  the  begin¬ 
ning 


WHEY. 


J  Boo  j 


W  H  A  L  E. 


nil)-/  of  May,  The  beft  time  to  pull  the  weld  for  ufe  is  when  it  be¬ 
rms  to  tUver.  though  moll  people  flay  till  the  feeds  are  ripe,  being 
unwilling  to  lofe  the  feed:  btu  Mr.  Miller  advifes  to  fow  a  fmaU 
piece  <d  'land  to  remain  for  a  produce  of  new  feeds.  By  drawing  off 
the  crop  early,  as  towards  the  latter  end  of  June,  the  ground  may  be 
(own  with  wheat  the  fame  feafon  ;  and  the  plants  at  this  time  will 
be  in  the  greakft  Vigour,  and  afford  a  greater  quantity  of  the  dye. 

When  the  plants  are  pulled,  they  may  be  let  up  in  fmall  handfuls 
to  dry  in  the  field,  and,  when  dry  enough,  tied  up  in  bundles  and 
huufed  dry  ;  care  being  taken  to  honle  them  loofely,  that  the  air 
may  pafs  between  them  to  prevent  their  fermenting.  That  which 
is  left  for  feeds  Ihould  be  pulled  as  loon  as  the  feeds  are  ripe,  and  fet 
up  to  dry;  and  then  beat  out  for  ufe;  for  if  the  plants  are  left  too 
long,  the  feeds  will  (catter. 

WELDING  Heat,  in  fmithery,  a  degree  of  heat  given  to  iron, 
Sec.  fufficient  only  tor  bending,  or  doubling  it  up. 

WELL,  a  hole  under  ground,  ufually  of  a  cylindrical  figure,  and 
walled  with  done,  brick,  &c.  and  mortar  :  it’s  ufe  is  to  colled  the 
water  of  the  llrata  around  it.  The  riling  of  water  in  wells  is  thus 
accounted  for.  Suppofe  a  wr// be  (link  at  the  foot  of  a  hill  to  Inch  a 
depth  as  will  bring  the  diggers  to  an  eruption  of  a  fpring,  whofe 
water  is  brought  by  a  dud  from  a  cavity  in  the  hill,  or  otherwife 
from  a  pond,  river,  the  lea,  &c.  it  is  evident  the  wafer  in  the  well 
will  rife  from  the  bottom  to  an  altitude,  where  the  furface  of  the 
water  is  upon  a  level  with  that  in  the  relervoir,  and  conftitutes  a  well. 

WEN,  a  tumor  or  excrefeence  that  arifes  on  different  parts  of  the 
body,  and  contains  a  cylius,  or  hag  filled  with  fome  peculiar  matter, 
of  which  phyficians  reckon  three  kinds,  viz.  when  this  matter  is  foft, 
refembling  pulp,  the  wen  is  called  atheroma ;  if  like  honey,  meli- 
ceris;  and  if  like  fuet,  (teatoma. 

WERST,  a  Ruffian  meafure,  equal  to  3500  Englifh  feet. 
WEST,  in  cofmographv,  one  of  the  cardinal  points  of  the  hori¬ 
zon,  diametrically  oppolite  to  the  eafl  ;  and  flridly  defined,  the  in- 
terfedion  of  the  prime  vertical  with  the  horizon,  on  that  fide  the  fun 
fets  in.  See  the  article  Horizon,  See. 

In  aftronomy,  wejl  is  chiefly  ufed  for  the  place  in,  or-  towards 
which,  the  fun  or  liars  fink  under  the  horizon.  Thus  we  fay,  the 
Sun,  Mars,  he.  are  in  the  wefi.  The  point  the  lun  fets  in,  when 
in  the  equator,  is  particularly  called,  the  equinodial  wejl ,  or  point 
of  true  wejl.  Sec  the  article  Equinoctial. 

In  geography,  weft  and  weftern,  are  applied  to  feveral  countries, 
he.  fituate  towards  the  point  of  fun-fetting,  with  refped  to  certain 
others.  Thus  the  Roman  empire  was  anciently,  and  the  German 
empire  is  at  prefent,  called  the  empire  of  the  wejl,  or  the  weftern 
empire,  in  oppofkion  to  that  of  Conftantinople,  which  is  called  the 
eaftern  empire,  or  empire  of  the  eaft. 

The  Roman  church  is  called  the  weftern  church,  in  oppofition  to 
the  Greek  church.  The  Italians,  French,  Spaniards,  &c.  are  called 
weflern  nations,  in  refp;d  to  the  Afiatics  ;  and  part  of  America,  the 
Wejl  Indies,  in  refped  to  the  Eaft- Indies. 

WHALE,  balcEM,  in  zoology,  the  feventh  order  in  the  clafs  of 
mammalia ,  a  genus  of  fifties,  diltinguilhed  by  having  certain  laminae, 
of  a  homy  fubftance,  in  the  upper  jaw,  which  ftipply  the  place  of 
teeth,  and  ufually  no  fin  upon  the  back  :  to  this  it  may  be  added, 
that  the  fiflulaV  or  aperture,  for  the  di fcharge  of  water,  is  double, 
and  fituated  either  on  the  forehead,  in  the  middle  of  the  head,  or  in 
theroftrum. 

The  balrena,  or  the  whale  properly  fo  called,  grows  to  a  mon- 
ftrous  ftze  ;  the  h  ad  is  extremely  large,  and  of  an  irregular  figure  ; 
the  lower  jaw  is  much  larger  than  the  upper,  and  covers  it  at  the 
ftdes;  the  upper  is  narrow  and  oblong,  the  filhila  is  double,  or  has 
two  difiind  apertures,  ami  is  fituated  in  the  middle  of  the  head,  be¬ 
tween  the  eyes  ;  the  eyes  are  very  fmall  in  proportion  to  the  enor¬ 
mous  bulk  of  the  head,  and  are  placed  at  a  great  diftance  from  one 
another  ;  the  whole  head  is  fomewhat  deprelfed,  and  has  feveral  ir¬ 
regularities  on  it’s  furface;  the  body  is  very  thick,  and  fomewhat 
rounded,  but  towards  the  extremity  of  the  back,  there  is  a  fubacute 
angle,  extending  itfelf  longitudinally  to  the  tail ;  the  tail  is  fomewhat 
forked,  very  large,  and  in  it’s  horizontal  fituation  makes  a  very  fin- 
gular  figure.  See  Plate  62,  fig,  66.  This  is  an  inhabitant  of  the 
moft  northern  leas,  the  principal  objebt  of  the  Greenland  filhery, 
and  the  firft  known  fpecies.  1 

WHALE  /v/ftery.  Whales  are  chiefly  caught  in  the  North  fea  : 
the  largeft  fort  are  found  about  Greenland,  or  Spitzbergen.  At  the 
firft  difcovery  of  this  country,  whales  not  being  ufed  to  be  dif- 
turbed,  frequently  came  into  the  very  bays,  and  were  accordingly 
killed  almoit  clofe  to  the  (here,  fo  that  the  blubber  being  cut 
oft  was  immediately  boiled  into  oil  on  the  fpot.  The  (hips,  in 
thefe  times,  took  in  nothing  but  the  pure  oil  and  the  fins,  and  all 
the  bufinefc  was  executed  in  the  country,  by  which  means  a  (hip 
could  bring  home  the  produdl  of  many  mor e  whales  than  (he  can  ac¬ 
cording  to  the  prefent  method  of  conduding  this  trade.  The  fifherv 
alio  was  then  fo  plentiful,  that  they  were  obliged  fometimes  to  fend 
other  (hips  to  fetch  oft  the  0,  they  had  made,  the  quantity  being 
more  than  the  filhtng  dtps  could  brmgaway.  But  time  and  d  ang! 
of  circumftances  have  United  the  fituation  of  this  trade.  The  dims 
coming  in  Inch  numbers  from  Holland,  Denmark,  Hamburgh,  ami 

em  C°Untf r>S’  al!  in‘nj‘lers  "P°n  »he  Englilh,  who  were 
!  m wfCrS  ,°f  and’  the  difturbed!  and  gradually 

as  other  fifh  often  do,  foriaking  the  place,  were  not  to  be  killed  fo 

near  the  (h ore  as  before,  but  are  now  found,  and  have  been-  fo  ever 
lime,  in  the  openings  and  fpaces  among  the  ice,  where  they  have 
deep  water,  and  where  thev  po  o  _  ,y  nave 


from  the  fhore. 


they  go  fometimes  a  great  many  leap 


ues 


The  wUt r-fiflrery  begins  in  May,  and  continues  all  "|„„e  a„,| 
Juiy  i  but  whether  the  lhips  have  good  or  bad  fuccefs,  tney  rm,;l 
cotne  away  and  6e,  clear  ol  the  tce  by  the  end  of  Augul  ;  f,/,|  " 
•We  month  of  September  a.  fanhdt,  they  may  be  expefled  home  j 


but  a  fbip  that  meets  with  a  fortunate  and  early  filhery  in  May,  may 
return  in  J une  or  July. 

The  manner  of  taking  whales  at  prefent  is  as  follows.  As  foon 
as  the  filhermen  hear  the  whale  blow,  they  cry  out  Fall!  fall!  and 
every  fhip  gets  out  it’s  long  boat,  in  each  of  which  there  are  fix  or 
feven  men  :  they  row  till  they  come  pretty  near  the  whale,  then  the 
harpooner  flrikes  it  with  his  harpoon.  This  requires  great  dexterity, 
for  through  the  bone  of  his  head  there  is  no  ftriking,  but  near  his 
fpout  there  is  a  foft  piece  of  flelh,  into  which  the  iron  finks  with 
eafe.  As  foon  as  he  is  ftruck,  they  take  care  to  give  him  rope 
enough,  otherwife,  when  he  goes  down,  as  he  frequently  does,  he 
would  inevitably  fink  the  boat  :  this  rope  he  draws  with  fuch  vio¬ 
lence,  that,  if  it  were  not  well  watered,  it  would,  by  it’s  fribtion, 
again!!  the  fide  of  the  boat,  be  foon  fet  on  fire.  The  line  faftened 
to  the  harpoon  is  fix  or  feven  fathoms  long,  and  is  called  the  fore¬ 
runner  :  it  is  made  of  the  fined  and  fofteft  hemp,  that  it  may  flip  the 
eafier:  to  this  they  join  a  heap  of  lines  of  90  or  loo  fathoms  each, 
and  when  there  are  not  enough  in  one  long-boat,  they  borrow  from 
another.  T  he  man  at  the  helm  ohferves  which  way  the  rope  goes, 
and  fleers  the  boat  accordingly,  that  it  may  run  exadtly  out  before  f 
for  the  whale  runs  away  with  thiHine  with  fo  much  rapidity,  that  he 
would  over  fet  the  boat,  if  it  were  not  kept  ftraight.  When  the 
whale  is  ftruck,  the  other  long-boats  row  before,  and  obferve  which 
way  the  line  Hands,  and  fometimes  pull  it ;  if  they  feel  it  ftiff,  it  is 
a  fign  the  whale  itill  pulls  in  ftrength  ;  but  if  it  hangs  loofe,  and  the 
boat  lies  equally  hign  before  and  behind  upon  the  water,  they  puli 
it  in  gently,  but  take  care  to  coil  it  fo,  that  the  whale  may  have  it 
again  eafily  if  he  recovers  ftrength  :  they  take  care,  however,  not  to 
give  him  too  much  line,  becaufe  he  fometimes  entangles  it  about  a 
rock,  and  pulls  out  the  harpoon.  The  fat  whales  do  not  fink  as  foon. 
as  dead,  but  the  lean  ones  da,  and  come  up  fome  day  afterwards. 

WHARF,  a  Ipace  on  the  banks  ol  a  haven,  creek,  or  hithe,  pro¬ 
vided  for  the  convenient  loading  and  unloading  veffels  upon. 

WHEAT,  (riticum,  a  common  article  of  our  food.  It  has  been 
very  juftly  obferved  by  the  ancients,  as  well  as  moderns,  that  wheat 
will  grow  in  almoft  any  part  of  the  world  ;  and  that,  as  it  is  the 
plant  moft  neceflary  to  mankind,  fo  it  is  the  molt  general,  and  the 
moft  fruitful.  It  grows  well,  not  only  in  the  temperate  climates, 
but  in  the  very  hot  and  very  cold  ones ;  and  when  (own  in  places 
where  it  never  grew  fpontaneoufly,  fuccteds  as  well  as  where  it  has 
been  always  common.  There  is  the  white  or  red  wheat  without 
awns  ,  the  red  eared,  the  bearded  wheat ,  the  cone- wheat ,  grey  wheat , 
or  duck  s  bill  wheat ,  Poland  wheat,  many  eared  wheat ,  fummec 
wheat,  long-gramed  wheat ,  white-cared  wheat,  naked  barley  wheat, 
he.  Autumn  is  the  feafon  for  (owing  wheat  ;  and  tlie  earlier  the 
better,  if  the  weather  is  moift. 

Wheat  is  more  glutinous  and  nutritious  than  moft  other  kinds  of 
grain.  The  flour,  or  the  (larch  prepared  from  it,  forms  with  water 
a  foft  vifeid  fubftance,  which  has  been  taken  with  good  fuccefs  in 
diarrhoeas  and  dyknterics.  Bran,  being  lefs  glutinous  than  the  fmer 
flour,  is  fuppofed  to  have  a  detergent  quality. 

Whea  tear,  called  alfothc  white-tail ,  and  the  fallow-finch.  See 
Plfte  35,  fig.  60.  It  is  fomething  larger  than  the  common  fparrow  ; 
it’s  head  and  back  are  of  a  greyilh  colour,  with  fome  admixture  of 
rednefs  ;  the  rump  is  white,  w- hence  the  bird  has  it’s  name  of  the 
white  tail ;  though  this  is  fometimes  not  the  cafe,  the  rump  being 
of  the  lame  colour  with  the  reft  of  the  back  ;  over  each  eye  is  a 
white  line,  and  beneath  it  a  broad  black  ftroke,  palling  acrofs  each 
eye  to  the  hind  part  of  the  head  ;  the  under  fide  of  the  body  is  white, 
tinged  with  yellow  ;  on  the  neck  it  inclines  to  red ;  the  quill-fea¬ 
thers  are  black,  edged  with  redddh  brown.  The  colours  of  the  fe¬ 
male  are  more  dull ;  it  wants  the  black  ftroke  acrofs  the  eye  ;  and 
the  bar  of  white  on  the  tail  is  narrower. 

WHEEL,  in  mechanics.  Conftilt  the  Syftem,  p.  1373,  &c. 

Wheel  is  alfo  the  name  of  a  kind  of  punilhmem  which  great 
criminals  are  fubjedted  to  in  clivers  countries.  In  France,  their  af- 
laftins,  parricides,  and  robbers  on  the  highway,  are  condemned  to 
the  wheel;  i.  e.  to  have  their  bones  firft  broken  with  an  iron  bar  on 
a  fcaftold,  and.  thus  to  be  expoled,  and  left  to  expire  on  the  circum¬ 
ference  of  a  wheel.  In  Germany  they  break  their  bones  on  the 
wheel  itlelf. 

Wheel-Animal,  brachionus,  agenusof  animalcules  which  have 
an  apparatus  of  arms  lor  taking  their  prey.  This  apparatus  has  been 
iuppoled  by  tmcrofcopical  writers  to  be  a  kind  ofwWi,  and  thence 
named  the  creatures  that  are  poflefied  of  it,  wheel  animals. 

WHEEZING,  a  di (temperature  in  horfes,  in  which  they  draw 
their  breath  with  difficulty  and  ncife.  T  he  generality  of  people 
make  this  and  purfinefs  in  horfes  the  fame  dilttmper ;  but  the  more 
judicious  always  diftinguifh  it,  as  wholly  different  from  that.  Pur- 
iinefs  proceeds  always  from  a  fluffing  oroppreflion  of  the  lungs  •  but 
this  wheezing  is  only  owing  to  the  narrownefs  of  the  paffages  tetwee. 
the  bones  and  griftles  of  the  nofe. 

WHELP,  the  young  ol  a  dog,  fox,  lion,  or  any  wild  bead.  No¬ 
thing  is  more  effential  to  the  having  a  good  pack  of  hounds,  than  a 
proper  care  of  the  whelps,  and  of  the  parents  from  which  they  are  to 

nC  bit|dL  }  hu  bl,chen‘n  P;mic,,lar  <hou!d  be  carefully  chofen,  and 
Ihould  be  fuch  as  are  ftrong  and  well  proportioned;  they  mult  alfo 
have  large  ribs  and  flanks.  See  the  article  Hound. 

Whelps,  in  a  fhip,  the  featnan’s  term  for  thofe  brackets  which 
are  fet  up  on  the  caplian  clofe  under  the  bars ;  they  give  the  fwcep 
to  it,  and  are  fo  contrived,  that  the  cable  winding  about  them  may  not 
lurge  (o  much  as  it  might  otherwife  do,  if  the  body  of  the  capftan 
were  quite  round  and  lmooth.  r 

WHETSTONE,  cos,  a  (lone  which  ferves  for  the -whetting  of 
knives  and  other  tools  upon. 

W  IIE\  ,  the  ferum,  or  watery  part  of  milk. 

Alum  whey  is  made  in  the  proportion  of  two  drams  of  alum  t* 
one  pint  of  cow’s  milk  boiled.  This  is  beneficial  in  ah  immoderate 
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WHIRLING-TABLE. 


flow  of  the  merifes,  and  in  a  diabetes,  or  exceftive  difcharge  of  urine. 
The  dote  is  two,  three,  or  four  ounces,  as  the  ftomach  will  bear  it, 
three  times  a  day. 

Mudard  whey  is  made  by  boiling  bruifed  miiflard-feed,  an  ounce 
and  a  half,  in  milk  and  water,  of  each  a  pint,  till  the  curd  is  per- 
le£t!y  feparated,  and  draining  the  whey  through  a  cloth.  This  pro¬ 
motes  the  different  fecretions ;  in  low  nervous  fevers,  fupplies  the 
place  of  wine  ;  is  alfoof  ufe  in  the  chronic  rheumatifm,  pal fy >  dropfy, 
&c.  The  dofe  is  a  tea-cup  full  tour  or  five  times  a  day,  fweetened 
with  a  little  lugar. 

Scorbutic  whey  is  made  by  boiling  half  a  pint  of  the  fcorbutic 
juices  in  a  quart  of  cow’s  milk.  The  fcorbutic  plants  are,  bitter 
oranges,  brook-lime,  garden  feurvy-grafs,  and  water-crefTes. 

WHIFFLFR  of  a  company,  in  London,  a  young  freeman  who 
goes  before  and  waits  on  the  company  on  folemn  ademblies. 

WHIG,  a  party  in  England  oppofite  to  the  tories,  from  whom 
they  differ  chiefly  in  their  political  principles.  In  regard  to  religion, 
the  whigs  have  always  been  for  limiting  the  power  of  the  bilhops, 
and  abolifbing  the  convocation. 

The  names  of  whig  and  tory  were  not  known  till  about  the  middle 
of  the  reign  of  Charles  II.  when  thefe  were  given  as  party  diflindlions. 
Thefe  parties  may  be  confidered  either  with  regard  to  the  date,  or  to 
religion.  The  date  tories  are  either  violent  or  moderate  :  the  fird 
would  have  the  king  to  be  abfolute,  and  therefore  plead  tor  paffive 
obedience,  non-refidance,  and  the  hereditary  right  ot  the  honfe  of 
Stuart.  The  moderate  tories  w'ould  not  fuffer  the  king  to  lofe  any  ot 
his  prerogatives  ;  but  then  they  would  not  facrifice  thofe  of  the  peo¬ 
ple.  The  date  whigs  are  cither  ftrong  republicans  or  moderate  ones. 
The  fird,  fays  Rapin,  are  the  remains  of  the  party  of  the  long  par¬ 
liament,  who  attempted  to  change  the  monarchy  to  a  common¬ 
wealth  :  but  thefe  make  fo  (lender  a  figure,  that  thev  only  ferve  to 
{Lengthen  the  party  of  the  other  whigs.  The  tories  would  perfuade 
.the  world,  that  all  the  whigs  are  of  this  kind  ;  as  the  whigs  would 
make  us  believe  that  all  the  tories  are  violent.  The  moderate  date 
whigs  are  much  in  the  fame  fentiments  with  the  moderate  tories, 
and  defire  that  the  government  may  be  maintained  on  the  ancient 
foundation:  all  the  difference  is,  that  the  fird  bear  a  little  more  to 
the  parliament  and  people,  and  the  latter  to  that  of  the  king.  In 
lhort,  the  old  whigs  were  always  jealous  of  the  incroachments  of  the 
royal  prerogative,  and  watchful  over  the  prefervation  of  the  liberties 
and  properties  of  the  people. 

WHIP,  ot  Whip-Staff,  in  a  (hip,  a  pieceof  timber,  in  form 
of  adrong  daff,  fadened  into  the  helm,  for  the  fteer’fman,  in  fmall 
Ihips,  to  hold  in  his  hand,  to  move  the  rudder  and  diredl  the  fhip. 

WHIRL-Pool,  an  eddy,  vortex,  or  gulph,  where  the  water  is 
continually  turning  round.  In  rivers  thefe  are  very  common,  from 
various  accidents',  and  are  ufually  very  trivial,  and  of  little  confe- 
quence.  In  the  fea  they  are  more  rare,  but  more  dangerous. 

Sibbald  has  related  the  effects  of  a  very  remarkable  marine  whirl¬ 
pool  among  the  Orcades,  which  would  prove  very  dangerous  to  dran- 
gers,  though  it  is  of  no  confequence  to  the  people  who  are  ufed  to  it. 
This  is  not  fixed  to  any  particular  place,  but  appears  in  various  parts 
of  the  limits  of  the  fea  among  thofe  iflands.  Wherever  it  appears, 
it  is  very  furious;  and  boats,  &c.  would  inevitably  be  drawn  in  and 
peridi  with  it,  but  the  people  who  navigate  them  are  prepared  for  it, 
and  always  carry  an  empty  vefiel,  a  log  of  wood,  or  large  bundle  of 
flraw  or  fotne  fuch  thin;,',  in  the  boat  with  them:  as  foon  as  they 
perceive  the  whirl-pool,  they  tofs  this  within  it’s  vortex,  keeping 
ihemfelves  out.  This  fubdance,  whatever  it  be,  is  immediately  re¬ 
ceived  into  the  center  and  carried  underwater  ;  and  as  foon  as  this  is 
done,  the  furfaee  of  the  place  where  the  whirlpool  was,  becomes 
fmooth,  and  they  row  over  it  with  fafety  ;  and  in  about  an  hour  they 
fee  the  vortex  begin  again  in  fome  other  place,  ufually  at  about  a 
mile  didant  from  the  fird.  See  the  articles  Eddy  and  Vortex. 

WHIRL-Wind,  a  wind  that  rifes  fuddenly,  exceeding  rapid 
and  impetuous,  when  rifen,  but  f  on  fpent. 

There  are  divers  forts  of  whirl  winds,  didinguifhed  by  their  pecu¬ 
liar  names;  as  th cprejlcr,  typho,  turbo ,  exhydria,  and  ecnephias.  The 
prcjler  is  a  violent  wind,  breaking  forth  with  flafhes  of  lightning. 
This  is  rarely  obferved  ;  fcarceever  without  the  ecnephias.  Seneca 
fays,  it  is  a  typho  or  turbo  kindled  or  ignited  in  the  air.  The  ecne¬ 
phias  is  a  bidden  and  impetuous  wind,  breaking  out  of  fome  cloud, 
frequent  in  the  Ethiopic  fea,  particularly  about  the  Cape  of  Good 
Hope.  The  feamen  call  them  travados.  The  exhydria  is  a  wind 
burding  out  of  a  cloud  with  a  great  quantity  of  water.  This  only 
feems  to  differ  in  degree  from  the  ecnephias,  which  is  frequently  at¬ 
tended  vvilh  fliowers.  A  typho,  or  vortex,  moffproperly  called  whirl¬ 
wind,  or  hurricane,  is  an  impetuous  windy  turning  rapidly  every 
way,  and  fweeping  al!  round  the  place.  It  ufually  defeends  from  on 
high.  It  is  frequent  in  the  Eaftern  ocean,  chiefly  about  Siam, 
China,  &c.  and  renders  the  navigation  of  thofe  parts  very  dangerous. 

WHIRLING-TABLE,  a  machine  contrived  for  exhibiting  and 
demondrating  the'principal  laws  of  gravitation  and  of  the  planetary 
motions  in  curvilinear  orbits.  A  A  [Plate  3 ,jg.  2,)  is  a  drong  frame 
of  wood,  Ba  winch  fixed  on  the  axis  C  of  the  wheel  D,  round  which 
is  the  catgut-firing  F,  which  alfo  goes  round  the  fmall  wheels  G  and 
K,  eroding  between  them  and  the  great  wheel  D.  On  the  upper 
end  of  the  axis  of  the  wheel  G,  above  the  frame,  is  fixed  the  round 
board  d,  to  which  may  be  occafionally  fixed  the  bearer  MSX.  On 
the  axis  of  the  wheel  H  is  fixed  the  bearer  NTZ  ;  and  when  the 
winch  B  is  turned,  the  wheels  and  bearers  are  put  into  a  whirling 
motion.  Each, bearer  has  two  wires,  W,  X,  and  Y,  Z,  fixed  and 
forewed  tight  into  them  at  the  ends,  by  nuts  on  the  outfide  ;  and 
when  the  nuts  are  unferewed,  the  wires  may  be  drawn  out  in  order 
to  change  the  balls  U,  V,  which  Aide  upon  the  wir£§  by  means  of 
brafs  loops  fixed  into  the  balls,  and  preventing  their  touching  the 
wood  below  them.  Through  each  ball  there  paffes  a  filk  line, 
which  is  fixed  to  it  at  any  lengih  from  the  center  of  the  bearer  to  it’s 
No.  150.  Vox..  III. 
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end  by  a  nut-ferew  at  the  top  of  the  bail  ;  the  ihank  of  the  lerew 
going  into  the  center  of  the  bail,  and  preiling  the  line  againft  the 
under  fide  of  the  hole  which  it  goes  through.  The  line  goes  from 
the  ball,  and  under  a  fmall  pulley  fixed  in  the  middle  of  the  bearer  ; 
then  up  through  a  bucket  in  the  round  plate  (S  and  T)  in  themid.ile 
of  each  bearer  ;  then  through  a  flit  in  ihe  middle  of  the  fquare  top 
(O  and  Pj  of  each  tower,  and  going  over  a  fmall  pulley  on  the  top 
comes  down  again  the  fame  way,  and  is  atlafi  fattened  to  the  upper 
end  of  the  focket  fixed  in  the  middle  of  the  round  plate  above  men¬ 
tioned.  Each  of  thefe  plates  S  and  T  has  four  round  holes  near 
their  edges,  by  which  they  Hide  up  and  down  upon  the  wires  which 
make  the  corner  of  each  tower.  The  balls  and  plates  being  thus 
connected,  each  by  it’s  particular  line,  it  is  plain  that  if  the  balls  be 
drawn  outward,  or  towards  the  ends  M  and  N  of  their  refpc£tive 
bearers,  the  round  plates  S  and  T  will  be  drawn  up  to  the  top  of 
their  refpe£live  towers  O  and  P. 

I  here  are  leveral  brafs  weights,  fome  of  two,  fome  of  three,  and 
others  of  four  ounces,  to  be  occafionally  put  within  the  towers  O  and 
P,  upon  the  round  plates  Sand  T:  eaih  weight  having  a  round 
hole  in  the  middle  of  it,  for  going  upon  the  foekets  or  axes  of  the 
plates,  and  being  flit  from  the  edge  to  the  hole,  that  it  may  flip  over 
the  line  which  comes  from  each  ball  to  it’s  refpective  plate. 

For  a  fpecimen  of  the  experiments  which  may  be  made  with  this 
machine,  we  (hall  fubjoin  the  following. 

1 .  Removing  the  bearer  M  X,  put  the  loop  of  the  line  b  to  which 
the  ivory  ball  a  is  fattened  over  a  pin  in  the  center  of  the  board  d,  and 
turn  the  winch  B  ;  and  the  ball  will  not  immediately  begin  to  move 
with  the  board,  but,  on  account  of  it’s  inactivity,  endeavour  to  re¬ 
main  in  it’s  Hate  of  reft.  But  when  the  bail  has  acquired  tire  fame 
velocity  with  the  board,  it  will  remain  upon  the  fame  parr  of  the 
board,  having  no  relative  motion  upon  it.  However,  if  the  board 
be  fuddenly  flopped,  the  ball  will  continue  to  revolve  upon  if,  until 
the  friCtion  thereof  flops  it’s  motion  :  fo  that  matter  refills  every 
change  of  date,  from  that  of  reft  to  that  of  motion,  and  vice  verfa. 

2.  Put  a  longer  cord  to  this  ball  ;  let  it  down  through  the  hollow 
axis  of  the  bearer  MX  and  wheel  G,  and  fix  a  weight  to  the  end  of 
the  cord  bdow  the  machine  :  and  this  weight,  if  left  at  liberty,  will 
draw  the  ball  from  the  edge  of  the  whirling-board  to  it’s  center. 
Draw  off  the  ball  a  little  from  the  center,  and  rum  the  winch  ;  then 
the  ball  will  go  round  and  round  with  the  board,  and  gradually  fly 
farther  from  the  center,  raifing  tip  the  weight  bdow  the  machine; 
and  thus  it  appears  that  all  bodies,  revolving  in  circles,  have  a  ten¬ 
dency  to  fly  off  from  thefe  circles,  and  tnuft  be  retained  in  them  by 
f  me  power  proceeding  from  or  tending  to  the  center  of  motion. 
Stop  the  machine,  and  the  ball  will  continue  to  revolve  for  fome 
time  upon  the  board  ;  but  as  the  friCtion  gradually  flops  it’s  motion, 
the  weight  adling  upon  it  will  bring  ir  nearer  and  nearer  to  the  cen¬ 
ter  in  every  revolution,  till  it  brings  it  quite  thither.  Hence  it  ap¬ 
pears,  that  if  the  planets  met  with  any  refiflance  in  going  round  the 
fun,  it’s  attractive  power  would  bring  them  nearer  and  nearer  to  it 
in  every  revolution,  till  they  fell  into  it. 

3.  Take  off  the  firing  E  from  the  wheels  D  and  H,  and  let  the 
firing  F  remain  upon  the  wheels  D  and  G  ;  take  away  alfo  the 
bearer  MX  from  the  whirling- board  d,  and  inftead  of  it  put  on  the 
machine  AB  [Plate  3 ,fig.  1,)  fixing  it  to  the  center  of  the  board  by 
the  pin  c  and  d,  fo  that  the  end  c  f  may  rife  above  the  board  to  an 
angle  of  30  or  40  degrees.  On  the  upper  part  ot  this  machine,  there 
are  two  glafs  tubes  a  and  b,  clofe  flopped  at  both  ends;  each  tube 
being  about  three  quarters  full  of  water.  In  the  tube  a  is  a  little 
quickfilver,  which  naturally  falls  down  to  the  end  a  in  the  water; 
and  in  the  tube  b  is  a  fmall  cork,  floating  on  the  top  of  the  water, 
and  fmall  enough  to  rife  or  fall  in  the  tube.  While  the  board  b  with 
this  machine  upon  it  continues  at  reft,  the  quickfilver  lies  at  the  bot¬ 
tom  of  the  tube  a,  and  the  cork  floats  on  the  w  ater  near  the  top  of 
the  tube  b.  But,  upon  turning  the  winch  and  moving  the  machine, 
the  contents  of  each  tube  will  fly  off  towards  the  uppermoft  ends, 
which  are  fartheft  from  the  center  of  motion  ;  the  heavieft  with  the 
greateft  force.  Confequently,  the  quickfilver  in  the  tube  a  will  fly 
off  quite  to  the  end  f,  occupying  it’s  bulk  of  fpace,  and  excluding  the 
water,  which  is  lighter  than  itfelf :  but  the  water  in  the  tube  b,  fly¬ 
ing  off  to  it’s  higher  end  e,  will  exclude  the  cork  from  that  place, 
and  caufe  it  to  defeend  toward  the  lowed  end  of  the  tube  ;  for  the 
heavier  body,  having  the  greater  centrifugal  force,  will  poftlfs  the 
upper  part  of  the  tube,  and  the  lighter  body  will  keep  between  the 
heavier  and  the  lower  part. 

This  experiment  demonftrates  the  abfiirdity  of  the  Cartefian  doc¬ 
trine  of  vortices  ;  for*  if  the  planet  be  more  denfe  or  heavy  than  it’s 
bulk  of  the  vortex,  it  will  fly  off  in  it  farther  and  farther  from  the 
fun  ;  if  lefs  denfe,  it  will  comedown  to  the  lowed  part  of  the  vor¬ 
tex,  at  the  fun  :  and  the  whole  vortex  itfelf,  unlefs  prevented  by  fome 
obftacle,  would  fly  quite  off,  together  with  the  planets. 

4.  If  a  body  be  fo  placed  upon  the  whirling-  board  of  the  machine 
(jig.  2,)  that  the  center  of  gravity  of  the  body  be  diredlly  over  the 
center  of  the  board,  and  the  board  be  moved  ever-  fo  rapidly  by  the 
winch  B,  the' body  will  turn  round  with  the  board,  without  remov¬ 
ing  from  it’s  middle  ;  for,  as  all  pans  of  the  body  are  in  equilibrio 
round  it’s  center  of  gravity,  and  the  center  of  gravity  is  at  reft  in 
the  center  of  motion,  the  centrifugal  force  of  all  parts  of  tire  body 
will  be  equal  at  equal  diflances  from  it’s  center  of  motion,  and  there¬ 
fore  the  body  will  remain  in  it’s  place.  But  if  thecenterof  gravity 
be  placed  ever  fo  little  out  of  the  center  of  motion,  and  the  machine 
be  turned  fwiftly  round,  the  body  will  fly  off  towards  that  fideof  the 
board  on  which  it’s  center  of  gravity  lies  Then,  il  the  wire  C,  (jg. 
3,)  with  it’s  little  ball  B,  be  taken  away  from  the  femi  globe  A,  and 
the  flat  fide  e  f  of  the  femi-globe  be  laid  upon  the  whir/ing-bosn'djo 
that  their  centers  may  coincide  ;  if  then  the  board  be  turned  ever  fo 
quickly  by  the  winch,  the  . femi-globe  will  remain  where  it  was 
placed-;  but  if  the  wire  C  be  ferewed  into  the  ferni  globe  at  cl,  the 
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whole  becomes  one  body,  whofe  center  of  gravity  is  at  or  near  d. 
Fix  the  pin  c  in  the  center  of  the  whirling- board,  and  let  the  deep 
groove  by  cut  in  the  flat  fide  of  the  femi-globe,  be  put  upon  the  pin, 
fo  that  the  pin  maybe  in  the  center  of  A  tieefig.  4,  where  the  groove 
is  reprefented  at  b),  and  let  the  board  be  turned  by  the  winch,  which 
will  carry  the  little  ball  B  (Jig.  q,I  with  it’s  wire  C,  and  the  lemi- 
globe  A,  round  the  center  pm  ct;  and  then,  the  centnfugal  force 
of  the  little  ball  B,  weighing  one  ounce,  will  be  fo  great  as  to  draw 
off  the  femi  globe  A, 'weighing  two  pounds,  until  the  end  of  the 
groove  at  e  (trikes  again!!  the  pin  r,  and  fo  prevents  A  from  going  any 
farther:  otherwifc,  the  centrilugal  force  of  B  would  have  been  great 
enough  to  have  carried  A  quite  off  the  whirling- board.  Hence  we 
fee  that,  if  the  fun  were  placed  in  the  center  of  the  orbits  of  the 
planets,  it  con'd  not  poflibiy  remain  there;  for  the  centrifugal  forces 
of  the  planets  would  carry  them  quite  off,  and  the  fun  with  them. 

5.  As  the  centrifugal  force  of  the  light  body  B  will  not  allow  the 
heavy  body  A  to  remain  in  the  center  of  motion,  even  though  it  be 
24  times  as  heavy  as  B ;  let  the  ball  A  (jig.  5,)  weighing  fix  ounces, 
be  connefteil  by  the  wire  C  with  the  ball  B,  weighing  one  ounce ; 
and  let  the  fork  E  be  fixed  into  the  center  of  the  whirling- board  ; 
then,  hang  the  balls  upon  the  fork  by  the  wire  C  in  fuch  a  manner, 
that  they  may  exaftly  balance  each  other,  which  will  be  when  the 
center  of  gravity  between  them,  in  the  wire  at  d,  is  fupported  by  the 
fork,  and  this  center  of  gravity  is  as  much  nearer  to  the  center  of 
the  ball  A  than  to  the  center  of  B,  as  A  is  heavier  than  B ;  allowing 
for  the  weight  of  the  wire  on  each  fide  of  the  fork.  T  hen,  let  the 
machine  be  moved,  and  the  balls  A  and  B  will  go  round  their  com¬ 
mon  center  of  gravity  keeping  their  balance,  becaufe  either  will 
not  allow  the  other  to  fly  off  with  it.  For,  fuppofing  the  ball  B  to 
be  only  one  ounce  in  weight,  and  the  ball  A  to  he  fix  ounces;  then, 
if  the  wire  C  were  equally  iieavy  on  each  fide  of  the  fork,  the  center 
of  gravity  ^  would  be  fix  times  as  far  from  the  center  of  B  as  from 
the  center  of  A,  and  confequently  B  will  revolve  with  a  velocity  fix 
times  as  great  as  A  does ;  which  will  give  B  fix  times  as  much  cen¬ 
trifugal  force  as  any  fingle  ounce  of  A  has:  but  then,  as  B  is  only 
one  ounce,  and  A  fix  ounces,  the  whole  centrifugal  force  of  A  will 
exaftly  balance  that  ol  B  ;  and  therefore,  each  body  will  detain  the 
other,  foas  to  make  it  keep  in  it’s  circle. 

Hence  it  appears,  that  the  fwn  and  planets  muff  all  move  round 
the  common  center  of  gravity  of  the  whole  fyftem,  in  order  to  pre- 
ferve  that  juft  balance  which  takes  place  among  them. 

6.  Take  away  the  forks  and  balls  from  the  whirling- board,  and 
place  the  trough  AB  (Jig.  6 ,J  thereon,  fixing  it’s  center  to  that  of 
the  board  by  the  pin  H.  In  this  trough  are  two  balls  D  and  E  of 
unequal  weights,  connected  by  a  wire/,  and  made  to  flideeafily  upon 
the  wire  C  ftretrhed  from  end  to  end  of  the  trough,  and  made  fait  by 
nut-ferews  on  the  outfide  of  the  ends.  Place  thele  balls  on  the  wire 
C,  fo  that  their  common  center  of  gravity  g  may  be  direftly  over 
the  center  of  the  whirling- board.  Then,  turn  the  machine  by  the 
winch  ever  fo  fwiftly,  and  the  trough  and  balls  will  go  round  their 
center  of  gravity,  fo  as  neither  of  them  will  fly  off;  becaufe,  on  ac¬ 
count  of  the  equilibrium,  each  ball  detains  the  other  with  an  equal 
force  afting  again!!  it.  But  if  the  ball  E  be  drawn  a  little  more 
towards  the  end  of  the  trough  at  A,  it  will  remove  the  center  of 
gravity  towards  that  end  from  the  center  of  motion;  and  then,  upon 
turning  the  machine,  the  little  ball  E  will  fly  off,  and  ftrike  with  a 
confiderable  force  again!!  the  end  A,  and  draw  the  great  ball  B  into 
the  middle  of  the  trough.  Or,  if  the  great  ball  D  be  drawn  towards 
the  end  B  of  the  trough,  fo  that  the  center  of  gravity  may  be  a  little 
towards  that  end  from  the  center  of  motion,  and  the  machine  be 
turned  by  the  winch,  the  great  ball  D  will  fly  off,  and  ftrike  violent¬ 
ly  againft  the  end  B  of  the  trough,  and  will  bring  the  little  ball  E  into 
the  middle  of  it.  If  the  trough  be  not  made  very  ftrong,  the  ball 

'  D  will  break  through  it. 

7.  Mr.  Fergufon  has  explained  the  reafonwhy  the  tides  rife  at  the 
fame  time  on  oppofite  Tides  of  the  earth,  and  confequently  in  oppo- 
fite  direftions,  by  the  following  new  experiment  on  the  whirling- 
table.  For  this  purpofe,  let  abed  (jig.  7,)  reprefent  the  earth,  with 
it’s  fidec  turned  toward  the  moon,  which  will  then  attraft  the  waters 
fo  as  to  raife  them  from  c  to g:  and  in  order  to  Ihew,  tliat  they  will 
rife  as  high  at  the  fame  time  on  the  oppofite  fide  from  a  to  e  ;  let  a 
plate  A  B  (Jig.  8,)  be  fixed  upon  one  end  of  the  flat  bar  DC,  wiih 
fuch  a  circle  drawn  upon  it  as  abed  (fig.  7,]  to  reprefent  the  round 
figure  of  the  earth  and  Tea;  and  an  elupfe  as  efgh  to  reprefent  the 
fwelling  of  the  tide  at  t  and  g,  occafioned  by  the  influence  of  the 
moon.  Over  this  plate  AB  lufpend  the  three  ivory  balls  e,f,  g,  by 
the  filk  lines  h ,  i,  k,  faftentd  to  the  tops  of  the  crooked  wires  H,  I, 
K,  fo  that  the  ball  at  e  may  hang  fieely  over  the  fide  of  the  circle*, 
which  is  fartheft  from  the  moon  M  at  the  other  end  of  the  bar;  the 
ball  at  J  over  the  center,  and  the  ball  at  g  over  the  fide  of  the  circle 
g,  which  is  neareft  the  moon.  The  bail/may  reprefent  the  center 
of  the  earth,  the  ball  g  water  on  the  fide  next  the  moon,  and  the  ball 
*  water  on  the  oppofite  fide.  On  the  back  of  the  moon  M  is  fixed 
a  lhort  bar  N  parallel  to  the  horizon,  and  there  arc  three  holes  in  it 
above  the  little  weights  p,  q,  r.  A  filk  thread  *  is  tied  to  the  line 

u  C  u  abuVf  lhe  bal1  g’  and  Paffing  by  one  fide  of  the  moon  M  goes 
through  a  ho.e  in  the  bar  N,  and  has  the  weight  p  hung  to  it.  Such 
another  thread  n  is-tied  to  the  line  r,  clofe  above  the  ball  f,  and,  pal¬ 
ling  through  the  center  ot  the  moon  M  and  middle  of  the  bar  N,  has 
the  weight  q  hung  to  it,  which  is  lighter  than  the  weight  p.  A  third 

thlealW  ls  tled  to line  h.  elofe  above  the  bal!  *,  and  palling  by 

e  other  fide  of  the  moon  M,  through  the  bar  N,  has  the  weight  i 

umg  to  tt,  which  is  lighter  than  the  weight  q.  The  ufe  ofdtefe 
three  unequ  d  weights  is  to  reprefent  the  moon’s  unequal  attraftion 
at  different  d.  fiances  from  her ;  fo  that  if  they  are  left  l  liberty, , hew 
will  draw  al!  the  three  balls  towards  the  moon  with  different  clegrts 
of  force,  and  caufe  them  to  appear  as  in*.  9,  in  which  caffTy 
are  evidently  farther  from  each  other  than  if  they  hung  freely  the 


perpendicular  lines  /;,  /,  k.  Hence  it  appears,  that  as  the  moon  at¬ 
tracts  the  fide  of  the  earth  which  is  nearelt  her  with  a  ‘greater  degree 
of  force  than  lhe  does  the  center  of' the  earth,  Ole  will  draw  the  wa¬ 
ter  on  that  fide  more  thau  the  center,  and  caufe  it  to  rife  on  that  fide; 
and  as  lhe  draws  the  cenier  more  than  the  oppofite  fide,  the  center 
will  recede  farther  from  thefurfaceof  thewateron  that  oppofitefuie, 
and  leave  it  as  high  there  as  (he  railed  it  on  the  fide  next  her.  For, 
as  the  center  will  be  in  the  middle  between  the  tops  of  the  oppofite 
elevation*,  they  mull  be  equally  high  on  both  fides  at  the  fame  time. 

To  prove  ibis  experimental!  v,  let  the  bar  D  C  with  it’s  furniture 
be  fixed  on  the  whirling- board  of  the  machine,  (Jig.  2,^  by  pulhing 
the  pin  P  into  the  center  of  the  beard  ;  which  pin  is  in  the  center 
of  gravity  of  the  whole  bar  with  it’s  three  balls  e,f,g,  and  moon  M. 
Now,  if  the  whirling- boaid  and  bar  be  turned  flowly  round  by  the 
winch,  till  the  ball  /  lungs  over  the  center  of  the  circle,  as  in  Jig.  10, 
the  ball  g  will  be  kept  towards  the  moon  by  the  heavief!  weight  p 
(fig-  8.)  and  the  ball  e,  on  account  of  it’s  greater  centrifugal  force, 
and  the  lefs  weight  r,  will  fly  off  as  far  to  the  other  fide,  as  in*. 
10.  And  thus,  whilft  the  machine  is  kept  turning,  the  balls  e  and 
g  will  bang  over  the  ends  ot  the  etlipie  If  k.  So  that  the  centrifugal 
force  of  the  ball  e  will  exceed  the  moon’s  attraction  juft  as  much  as 
her  attraction  exceeds  the  centrifugal  force  of  the  ball  g,  whilft  her 
attraction  juft  balances  the  centrifugal  force  of  the  ball/,  and  makes 
it  keep  in  it’s  circle.  Hence  it  is  evident,  that  the  tides  nitift  rife 
to  equal  heights  at  the  lame  time  on  oppofite  fides  of  the  earth. 

WHISKY,  a  term  fignifying  water,  and  applied  in  the  Highlands 
and  iflands  of  Scotland  arid  in  Ireland,  to  ftrorig  water  or  cl i ft i  1  led 
liquor.  The  fpirit  drank  in  the  North  is  drawn  from  barley;  and 
is  faid  to  be  preferable  to  any  Englilh  malt  brandy:  it  is  ftrong, 
but  not  pung^rt,  and  free  Bom  an  empyreumatic  tafte  or  fmell. 
WHISPERING.  Sie  Hearing,  Attention, &c. 

Whispering  places  depend  on  this  principle,  that  the  voice,  be¬ 
ing  applied  to  one  end  of  an  arch,  eafily  palfes  by  repeated  refleftions. 
to  the  other. 

Thus,  let  ABC  (Plate  14,  Jig.  2,1  reprefent  the  fegment  of  a 
fphere  ;  and  fuppofe  a  low  voice  uttered  at  D,  the  vibrations  extend¬ 
ing  themfelves  every  way,  foine  of  them  will  impinge,  upon  the 
points  E,  E,  Sec.  and  thence  be  reflected  to  the  points  F,  F,  &c. 
thence  to  G,  G,  Sec.  til!  at  lad  they  meet  in  C  ;  where,  by  their 
union,  they  caufe  a  much  {Longer  found  than  in  any  part  of  the  feg¬ 
ment  w  hatever,  even  at  D,  the  point  w  hence  they  firft  proceeded. 

Accoidingly,  all  the  contrivance  in  a  whfpcring-place  is,  that  near 
the  perfon  who  whifpers  there  be  a  fmooth  wall,  arched  either  cy- 
lindrically,  or  elliptically.  A  circular  arch  will  do,  but  not  fo  well. 

Places  famed  lor  the  conveyance  of  whifpers  are,  the  prifon  of 
Dionyfius  at  Svracufe,  which  increafed  a  fott  whfper  to  a  loud  noife; 
the  dap  of  one’s  hand  to  the  found  of  a  cannon,  See. :  the  aque- 
dufts  of  Claudius,  which  carried  a  voice  fixteen  miles  :  and  divers 
others  enumerated  by  Kircher  in  his  Phoriurgia. 

The  moll  confiderable  in  England  are,  1.  The  dome  of  St.  Paul’s, 
London,  where  the  ticking  of  a  w'atch  may  be  heard  from  fide  to  fide; 
and  a  very  eafy  whifper  be  font  al!  around  the  dome  ;  this  Dr.  Der- 
ham  found  to  hold  not  only  in  the  gallery  below,  but  above  upon 
the  fcaffold ;  where  a  whfper  would  be  carried  over  one’s  head  round 
the  top  of  the  arch,  though  there  be  a  large  opening  in  the  middle  of 
it  into  the  upper  parti  f  the  dome.  2.  The  famous  whfpering-pluc t 
in  Gloucefter  cathedral,  which  is  no  other  than  a  gallery  above  the 
eail-end  of  the  choir,  leading  from  one  fide  thereof  to  the  other,  con- 
fifts  of  five  angles,  and  fix  fides,  the  middiemoft  of  which  is  a  naked 
window ;  yet  two  whfperers  there  hear  each  other  at  the  difiance  of 
twentv-five  yards. 

WHIST,  or  Whisk,  a  wrell known  game  at  cards,  lb  called  from 
the  filence  obferved  duiing  the  play. 

WHITE,  one  of  the  colours  of  natural  bodies. 

White  Friers,  a  name  common  to  feveral  orders  of  monks, 
from  their  being  clothed  in  a  white  habit. 

Wh  ite-Hart Jilver,  a  mule!  or  tribute  paid  into  the  exchequer, 
out  of  certain  lands  in  or  near  the  foreft  of  White  hart  in  Dorfet- 
lhire,  impofed  by  Henry  III.  upon  Thomas  de  la  Linde,  for  killing 
a  beautiful  white-hart,  which  thatprincehad  before  fpared  in  hunting. 

W Hite-  Horse  fijh,  in  ichthyology,  the  prickly  backed  raia,  with 
two  leries  of  prickles  on  the  tail",  and  one  feries  over  each  eye. 

White-Lead,  a  fort  of  rult  of  lead.  See  the  article  Cerusse. 

White-Pot,  wnlk  or  cream  beat  up  wfith  the  yolks  of  eggs, 
mixed  with  fugar  and  fpice,  and  baked  in  an  earthen dilh,  with  flices 
of  bread  in  it.  The  cooks  furnifh  us  with  a  variety  of  dilhes  under 
this  denomination;  as  the  rice  a  bite  pet,  Wefttninfter  white-pat , 
Norfolk  white-pat ,  &c. 

White-Rent,  a  rent  or  duty  of  ?d.  paid  annually  by  every  tin¬ 
ner  in  the  county  of  Devon,  to  t  e  dukeuf  Cornwall. 

Spani/b-Vj hite,  a  kind  of  fucus  ufed  by  ladies  to  heighten  the 
complexion,  and  hide  it’s  deleft*.  It  is  made  of  tin-gifts  dilfolved 
in  fpiiitof  nitre,  and  precipitated  into  a  very  fine  powder,  by  means 
of  fait  water.  See  the  article  Tin. 

WHITING,  in  ichthyology,  the  Englilh  name  for  the  white 
gadus ,  with  no  beard,  and  with  three  fins  on  the  back,  and  the  under 
jaw  longeft. 

WHITES,  in  mtdicine,  the  fame  with  flu  ox  a  lb  v  &,  "  h:ch  fee. 

WHI  [TOW,  or  WiiitlOE .paronychia,  (from  near,  and 
cvu£,  nail,)  in  forgery,  a  paniul  kind  of  tumor,  or  ablcefs,  arifingat 
the  ends  of  the  fingers,  and  the  roots  of  the  .nails';  other  wile  called 
paraniiium  and  panaris .  There  are  two  kinds,  che  mild  and  malig¬ 
nant  ;  the  mild  aides  between  '.he  two  {kins,  and  the  malignant  be- 
th cperiojleum  and-the  bone. 

WHITSUNDAY,  a  lolemn  feftival.  of  the  Chriflian  church, 
obferved  on  the  fiftieth  day  after  Fairer  in  memory  of  the  (Fleet :t  of 
the  Holy  Ghoft  upon  the  ap  files, and  ihofe  niita  uiouspovveiswhich 
were  then  conferred  upon  them. 
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WHOODINGS,  or  Hoodings,  a  fea  term,  ufed  for  planks 
joined  and  fattened  along  the  (hip’s  (ide  into  the  Hem. 

WICKET,  a  Imall  door  in  the  gate  of  a  fortified  place,  &c.  ora 
hole  in  a  door,  through  which  to  view  what  palfes  without. 

WICKLIFFISTS,  or  Wickliffites,  a  religious  fe£l,  who 
had  their  rife  in  England,  and  their  name  from  their  leader  John 
WicklifF,  a  profelfor  of  divinity  in  the  univerfity  of  Oxford.  To 
that  immortal  author  we  owe  the  firfl  hint  of  the  great  Reformation, 
erfe£ted  200  years  after  him.  See  Dr.  Wright's  Book  of  Martyis. 

WIDOW,  a  woman  who  has  loti  her  hnfband. 

In  London,  a  freeman’s  widow  may  exercife  her  hufband’s  trade, 
as  long  as  (he  continues  fuel).  Marriage  with  a  widow,  in  the  eye 
of  th  e  canon  law,  is  a  kind  of  bigamy. 

Widow  of  the  hug,  was  (he  who,  after  her  hufband’s  death,  be¬ 
ing  the  king’s  tenant  in  capite,  could  not  marry  again  without  the 
king’s  confent. 

Wj  FE,  a  married  woman,  or  one  joined  with,  and  under  the 
protc&ion  of,  an  hnfband. 

A  wfe,  in  our  Englifh  law,  is  termed  feme  covert,  feemina  viro 
co-operta  ;  and  in  the  judgment  of  the  law  is  reputed  to  have  no  will, 
as  being  fnppofed  intirely  under,  and  fubjeft  to,  that  of  her  hufband. 
The  wife  can  make  no  contract  without  the  hufband’s  confent;  and 
i<  any  goods  or  chattels  he  given  her,  they  all  immediately  become 
her  hufband’s;  even  neceiTarv  apparel  is  not  her’s  in  property..  All 
her  perfonal  chattels,,  which  fhe  held  at  her  marriage,  are  fo  much 
her  hufband’s,  that  after  his  death  they  (hall  not  return  to  her,  but  go 
to  the  executor  or  adminittrator  of  her  hufband,  except  only  her 
paraphernalia,  goods  in  her  own  difpofal. 

The  wife  partakes  of  the  honour  and  condition  of  her  hufband; 
but  none  of  her  dignities  come  by  marriage  to  her  hufband  ;  and  as 
the  lawfuppofes  the  hufband  to  have  the  full  power  over  his  wife,  he 
is  obliged  to  anfwerfor  all  her  faults  and  trefpaffes.  If  a  wr/c, bring 
forth  a  child  begot  by  a  former  hufband  or  any  other,  before  mar¬ 
riage,  but  born  after  marriage  with  another  man;  this  latter  mutt 
own  the  child  ;  and  that  child  fhall  be  his  heir  at  law  ;  and  if  a  wife 
bring  forth  a  child  during  her  hufband’s  abfence,  though  it  be  of 
many  years  ;  yet  if  he  lived  all  the  time  within  the  ifland,  he  muft 
father  the  child,  and  the  child,  if  firft-born,  fhall  inherit.  Ifth  ewife 
has  aj.iinture,  and  duringher  marriage  is  made  pregnant  by  her  huf¬ 
band,  which  mutt  appear  by  the  child’s  being  born  alive,  the  hufband 
(hall  have  all  his  wife's  lands  for  life ;  but  if  the  wife  have  no  join¬ 
ture  fettled  before  marriage,  (he  may,  after  her  hufband’s  death, 
challenge  the  third  part  of  his  yearly  rents  of  land,  during  her  life. 

WIGEON,  anas  penelope,  in  ornithology,  a  bird  of  the  order  of 
anferes.  The  bill  is  convex,  with  an  ohtufe  point,  and  the  whole 
verge  furnifhed  with  tranfverfe  lamellofe  teeth ;  the  tongue  is  ob- 
tufe,  and  ciliated. 

WILDERNESS,  in  gardening,  a  kind  of  grove  of  large  trees, 
in  a  fpacious  garden,  in  which  the  walks  are  commonly  made  either 
to  interfeft  each  other  in  angles,  or  to  have  the  apj  earance  of  mean¬ 
ders  and  labyrinths  ;  alfo  a  defart. 

WILL,  voluntas,  is  ufually  defined  a  faculty  of  the  mind,  where¬ 
by  it  embraces  or  reje£tsany  thing  reprefented  to  it,  as  good  or  evil, 
by  the  judgment.  Mr.  Locke  defines  the  will,  a  faculty  which  the 
foul  has  ofbeginning  or  forbearing,  continuing  or  ending  feveral  ac¬ 
tions  of  the  mind,  and  motions  of  the  body,  barely  by  a  thought  or 
preference  of  the  mind,  ordering,  or  as  it  were  commanding  the 
doing,  or  not  doing,  fitch  and  Inch  a  particular  action.  This  power 
which  the  mind  has,  to  order  the  confideration  of  any  idea,  or  the 
forbearing  to  confider  it ;  or  to  prefer  the  motion  of  any  part  of  the 
body  to  it’s  refi,  and  vice  verfd,  is  what  we  call  the  will. 

Will,  or  laf  Will,  in  law,  (ignifies  the declarat  on  of  a  man’s 
mind  and  intent  relating  to  the  difpofition  of  his  lands,  goods,  or 
other  eftate,  or  of  what  he  would  have  done  after  his  death. 

In  the  common  law,  there  is  a  dittindlion  made  between  a  w///and 
a  teftament;  as  that  is  c  ailed  a  will,  where  lands  or  tenements  are 
given;  and  when  thedtfpofition  concerns  goods  and  chattels  alone, 
it  is  termed  a  teftament.  See  the  article  Testament. 

In  the  making  of  a  will  there  are  thefe  feveral  rules  to  be  obferved, 
viz.  1.  That  it  be  done  w'hile  the  teftator  is  of  found  mind  and  me¬ 
mory.  2.  That  there  be  two  copies  thereof,  the  one  to  remain  in 
the  hands  oi  the  party  that  made  it;  and  the  other  in  the  cuftody  of 
(ome  friend,  in  order  to  render  it  lefs  liable  to  be  fupprefled  after  the 
tettator’s  death.  That  the  whole  be  written  in  one  hand  writing, 
and,  ifpodlble,  inonefheet  of  paper  or  parchment.  4.  In  cafe  there 
be  mote  fheets  than  one,  that  the  tettator  ftgn  and  feal  every  (beet, 
before  the  wiimiles  prefent  at  the  execution. 

Will  with  a  wifp,  or  Jack  with  a  lantern,  a  meteor  known 
among  the  people  under  thele.  names,  but  more  ufually  among  au¬ 
thors  under  that  of  ignis  fatuus. 

WILLOW,/*//*,  a  genus  of  plants  ranged  by  Linnaeus  among 
the  dioecia  diandria ,  and  of  which  he  diftinguifhes  tw'enty-nine  fpe- 
cies,  which  are  too  numerous  to  be  defcribed  here,  efpeeially  as 
many  ot  them,  growing  naturally  in  the  northern  parts  ot  Europe, 
are  low,  creeping  fhrubs,  of  no  ufe  ;  and  as  one  lort  of  culture  will 
do  for  fucli  fpecies  as  are  planted  tor  fervice. 

Willow  '-herb,  or  French  Willow,  epilobium,  a  genus  of  plants 
ranged  by  Linnaeus  among  the  odtandria  monogynia ,  and  tf  which 
there  are  (even  fpecies,  moil  of  them  natives  of  this  country,  blit  two 
only  are  cultivated,  viz.  1.  Willow-herb,  with  fpear-fhaped  narrow 
leaves,  thinly  fcattered  on  the  branches.  2  Willow-herb,  with  op- 
pofite  (pear  (h aped  (awed  leaves,  commonly  called  codlins  and 
cream.  Both  thefe  are  perennial  plants,  and  natives  of  this  and  molt 
other  coir  tries  of  Europe. 

WIMBREL,  in  ornithology,  the  scolopax  phaopus  of  Lin- 
nteus.  It  is  much  of  the  (hape  of  the  common  curlew,  but  is  not 
more  than  half  it’s  ft ze.  It’s  beak  is  about  three  fingers- breadth 
long,  dulky  above  and  red  below  ;  it’s  feet,  are  greenilh  ;  the  feathers 
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on  the  head  and  neck  brown  tinged  with  red,  marked  in  the  middle 
with  an  oblong  black  fpor;  the  upper  part  of  the  back,  coverts  of 
the  wings,  fcapulars,  and  farthett  quill-feathers  of  tbs’  fame  colour 
with  the  neck,  but  the  black  fpots  fpread  out  tranfverfely  on  each 
web;  the  quill-feathers  dufky,  their  (hafts  white,  and  tl.eir  exterior 
webs  marked  with  large  femicircular  white  fpots;  the  breaft,  belly, 
and  lower  part  of  the  back  are  white;  the  coverts  of  the  tail  and  tail 
are  ofa  pale  vvhitifh  brown,  crofted  with  black  bars.  It’s  haunts 
and  food  are  much  the  fame  w  ith  thofeof  the  curlew,  but  it  is  much 
lefs  frequent  on  our  (hores.  For  a  reprefentation,  fee  Piute  35>//  6(« 

WIMPEL,  or  1  he  Dutch  wiinpet,  a  muffler,  a  plaited  linen  cloth, 
which  nuns  wear  to  cover  their  necks  and  breatts.  I  he  word  is  alfo 
fometi tries  ufed  for  a  dreamer  or  flair. 

WIN,  at  the  beginning  or  end  of  the  names  of  places,  fignifies 
that  fome  great  battle  was  fought,  or  a  viftorv  gained  there.  The 
word  is  formed  from  the  Saxon  winnan,  to  win,  or  overcome. 

WINCH,  a  popular  term  for  a  windlass.  It  alfo  denotes  the 
crooked  handle  for  turning  round  wheels,  grind-flones,  &c. 

WIND,  ventus,  in  phyftology,  a  ttream  of  air  flowing  out  of  one 
place,  or  region,  into  another.  As  the  air  is  a  fluid,  it’s  natural  flate 
is  that  of  reft,  which  it  endeavours  always  to  keep  or  retrieve  by  an 
univerfa!  equilibrium  of  all  it’s  parts.  When,  therefore,  this  na¬ 
tural  equilibrium  of  the  atmofphere  happens  by  any  means  to  be  def- 
troyed  in  any  part,  there  neceflarily  follows  a  motion  of  all  the  cir¬ 
cumjacent  air  towards  that  part  to  reftore  it ;  and  ihis  motion  of  the 
air  is  what  we  call  wind. 

WINDAGE  of  a  gun,  the  difference  between  the  diameter  of  the' 
bore,  and  the  diameter  of  the  ball. 

WINDASS,  Wandass,  or  Wanlass,  an  ancient  term  in 
hunting:  thus,  to  drive  the  windafs,  fignifies  the  chafing  a  deer  to 
a  ftand  where  one  is  ready,  with  a  bow  or  gun,  to  (hoot. 

WINDER-MEB,  in  ornithology,  the  grey  and  white  kurus* 
with  a  yellow  beak.  This  bird  is  of  the  fize  of  our  wigeon,  and  at 
a  diftance  appears  to  be  all  over  white  ;  the  head  is  remarkably 
large,  and  rounded  ;  the  ears  are  large,  as  alio  are  the  eyes,  the  iris 
of  which  is  of  a  beautiful  gold-yellow,  and  the  pupil  black  as  jet ; 
the  beak  is  about  an  inch  and  a  quarter  long,  confulerably  thick,  very 
much  arched  and  hooked,  and  pointed  at  the  extremity  ;  the  chap  is 
intirely  yellow,  and  has  a  Targe  protuberance  ;  the  iegs  are  very  (len¬ 
der  and  yellow ;  the  thighs  aie  naked  half  the  way  up  ;  and  the  feet 
are  webbed. 

WINDLAbS,  or  Windlace,  a  machine  ufed  to  raife  huge 
weights  withal,  as  guns,  (tones,  anchors,  &c.  It  is  very  limple,  con- 
fitting  only  of  an  axis  or  roller,  fupported  horizontally  at  the  two 
ends,  by  two  pieces  of  wood  and  a  pully  :  the  two  pieces  of  wood 
meet  at  top,  being  placed  diagonally,  fo  as  to  prop  each  other;  the 
axis,  or  roller,  goes  through  the  two  pieces,  and  turns  in  them. 
The  pully  is  fattened  at  top  where  the  pieces  join.  Laftly,  there  are 
twoftaves  or  handfpikes  go  through  the  roller,  whereby  it  is  turned, 
and  the  rope  which  comes  over  the  pully  is  wound  off  on  the  fame. 

Windlass,  in  a  (hip,  is  an  inftrument  in  fmall  (hips,  placed 
upon  the  deck,  juft  abaft  the  foremaft.  It  is  made  of  a  piece  of  tim¬ 
ber  fix  or  eight  feet  fquare,  in  form  of  an  axle-tree,  whole  length  is 
placed  horizontally  upon  two  pieces  of  wood  at  the  ends  thereof, 
and  upon  which  it  is  turned  about  by  the  help  of  handfpikes  put  into 
holes  made  for  that  purpofe.  Con  (hit  Syltem  oi  Mechanics. 

WINDOW,  q.  d.  wind-door,  an  aperture  or  open  place  in  the 
wall  of  a  houfe,  to  let  in  the  wind  and  light. 

We  have  various  forms  of  windows,  as,  arched  windows,  circular 
windows,  elliptical  windows,  fquare  and  das  windows,  round  windows, 
oval  windows.  Gothic  windows,  regular  windows,  rultic  windows , 
and  (ky-lights. 

The  chief  1  ules  in  regard  to  windows  are,  1.  That  they  be  as  few 
in  number,  and  as  moderate  in  diinenlions,  as  may  confift  wiT  other 
due  refpedts;  inafmuch  as  all  openings  are  weakenings.  2.  That 
they  be  placed  at  a  convenient  diftance  from  the  angles,  or  corners 
of  the  building;  becaufe  that  part  ought  not  to  beenleebled,  whofe 
office  is  to  fupport  and  fatten  all  the  reft  of  the  building.  3.  That 
care  be  taken  that  the  windows  are  all  equal  one  with  another,  in 
their  rank  and  order;  fo  that  thufeon  the  right  hand  may  anfwer 
to  thofe  on  the  left  ;  arid  thofe  above  the  right  over  thofe  below  ;  for 
this  fituation  of  windows  will  not  only  be  hat. dfome  and  uniform,  but 
alfo  the  void  being  upon  the  void,  and  the  full  upon  the  full,  it  will 
be  a  great  (Lengthening  to  the  whole  fabric. 

As  to  their  diinenlions,  care  is  to  be  taken  not  to  give  them  more 
or  lefs  light  than  is  needful;  that  is,  lo  make  them  no  bigger,  nor 
lefs,  than  is  convenient;  therefore,  regard  is  to  be  had  to  the  big- 
nefs  of  the  rooms  which  are  to  receive  the  light :  it  is  evident,  that 
a  great  room  needs  more  light,  and,  confeqtiently,  a  greater  window 
than  a  little  room,  and  e  contra.  The  apertures  of  windows,  in  iniddle- 
fized  houfes,  may  be  lour  and  a  half  or  hie  feet,  between  the  jaumbs, 
and  in  greater  buildings  fix  and  a  half,  or  feven  feet,  and  their 
height  may  be  double  their  length  at  the  lead.  But  in  high  rooms, 
or  larger  buildings,  their  height  may  be  a  third,  a  fourth,  or  a  half 
breadth  more  than  double  their  length.  Thefe  are  the  proportions 
of  tile  windows  for  the  full  ttorv  ;  and  according  to  thefe  mult  the 
upper  (tories  be  for  breadth  ;  but,  as  for  height,  they  mutt  dimi- 
ni lh  .  the  fecond  fiorv  may  be  one  third  part  lower  than  the  firft, 
and  the  third  one  fourth  part  lower  than  the  fecond. 

WINE,  vinum,  a  liquor  made  of  the  expreffed  juice  of  the  grape, 
which,  immediately  after  pre (litre,  is  called  mutt,  and  being  ferment¬ 
ed  becomes  wine.  The  goodnefs  of  wine  confifts  in  it’s  being  neat, 
dry,  fine,  bright,  and  butts,  without  any  tatte  of  fhe  foil,  of  a  clean 
fteady  colour,  having  a  itrength  without  being  heady,  a  body  with¬ 
out  being  four,  and  keeping  without  growing  hard  or  eager.  Ti  e 
difference  of  flavour,  taite,  colour,  and  body;  in  wines,  is,  perhaps,  as 
much  owing  to  the  different  manner  and  time  of  prefling,  gathering, 
and  fermenting  the  grape,  as  to  any  difference  ol  the  grape  itfelf. 
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Wines  are  diftinguifhcd,  with  regard  to  their  colour,  into  white 
wine,  red  ‘wine,  ciaret  wine,  pale  wine,  role  or  black  wine  ;  aiirl  wit 
regard  tri  their  country,  or  the  foil  that  produces  them,  into  r  renc  1 
wines,  Spaniih  wines.  'Rhcnifh  wines,  Hungary  wines,  Greex  wines , 
Canary  wines,  &c.  and  particularly  into  Port  wine,  Madeira  w/w.&c. 

WING,  alt,  that  part  of  a  bird,  infeA,  &c.  whereby  it  is  ena¬ 
bled  to  fly.  Willoughby  obferves,  that  all  birds  whatfoever  have 
wings,  or  rudiments  of  wings*  which  anfwer  to  the  fore-legs  in  qua¬ 
drupeds.  Among  land  fowl  he  obferves,  that  the  oftrich,  caffowary, 
and*  dodo;  and  among  water-fowl,  the  penguin,  have  wings  altoge¬ 
ther  ufelefs  and  unfit  for  flight.  Infers,  indeed,  have  wings,  and  fo 
have  bats,  but  of  a  different  kind  from  thofe  of  birds ;  the  former 
being  membranaceous,  and  the  latter  cutaneous  :  birds  only  have 
wings  made  tip  of  feathers. 

Reaumur  obferves,  that  wings  among  the  fly  clafs,  afford  feveral 
fubordinate  diftinAions  of  the  genera  of  thofe  animals,  tinder  the  an¬ 
cient  general  daffes.  Several  Ypecies  of  flies,  while  they  are  in  a 
flate  of  reft,  or  only  walking,  fhew  feveral  regularly  diltinA  man¬ 
ners  of  carrying  their  wings.  The  much  greater  number,  however, 
carry  them  in  a  parallel  or  plain  pofltion.  Among  thofe  who  carry 
them  thus,  fome  have  them  in  form  of  a  fort  of  oars,  their  direAion 
being  perpendicular  to  the  length  of  the  body,  which  is  not  at  all 
’Covered  by  them.  Others  carry  their  wings  in  this  manner,  fo  as 
that  they  cover  a  part  of  the  body,  without  at  all  covering  one  ano¬ 
ther.  The  wings  of  others  crofs  one  another  on  the  body  of  the 
creature,  and  the  degrees  in  which  they  cover  one  another,  give  oc- 
cafion  to  feveral  other  fub-diftin£lions  ;  far  fome  of  them  overhang 
on  each  fide  of  the  body  of  the  animal,  whife  others  crofs  one  ano¬ 
ther,  in  fuch  a  manner  as  not  to  cover  the  body  of  the  fly  intirely, 
but  leave  a  rim  of  it  viflbie  and  uncovered  on  each  fide  of  them. 
Some  of  the  flies  bred  of  water- worms,  have  their  wings  in  this  man¬ 
ner.  Others  have  their  wings  thus  difpofed,  but  eroding  one  another 
only  in  a  part  of  their  furface,  and  that  at  their  extremities  ;  fo  that 
though  they  there  cover  the  body  of  the  fly,  they  leave  a  portion  of 
the  anterior  part  of  the  body  naked. 

Wings,  in  heraldry,  are  borne  fometimes  Angle,  fometimes  in 
pairs;  in  which  cafe  they  are  called  conjoined.  When  the  points 
are  downward,  they  are  laid  to*  be  inverted  ;  when  up,  elevated. 

Wing,  in  botany,  the  angle  formed  between  the  Item  and  t-he 
leaves  or  pedicles  of  the  leaves  of  a  plant. 

Wings,  in  military  affairs,  are  the  tw'o  flanks  or  extremes  of  an 
army,  ranged  in  form  of  a  battle;  being  the  right  and  left  fides 
thereof. 

Wings,  in  fortification,  denote  the  longer  fides  of  horn-works, 
crown  works,  tenailles,  and  the  like  outworks  ;  including  the  ram¬ 
parts  and  parapets,  with  which  they  are  bounded  on  the  right  and 
left  from  their  gorge  to  their  front. 

WINGED  Leaves,  in  botany,  are  thofe  which  are  compofed 
of  feveral  folioli,  or  little  leaves,  ranged  on  each  fide  the  common 
footftalk  like  wings  :  but  as  thefe  are  difpofed  in  different  forms,  fo 
they  have  different  appellations.  See  the  article  Pinnate. 

Winged-Seeds,  are  thofe  which  are  furnifhed  with  down  or 
hair^.  by  the  help  of  which  they  are  buoyed  up  in  the  air,  and  car¬ 
ried  a  conftderable  diftance;  fuch  are  thofe  of  the  dandelion,  fow- 
thiftle,  & c. 

WINNOW,  fignifiesto  fan  or  feparate  corn  from  the  chaff  by 
the  wind  ;  figuratively  to  ft  ft,  or  examine. 

WINTER,  one  of  the  four  feafons  or  quarters  of  the  year. 

Winter  commences  on  the  day  w'hen  the  fun’s  diftance  from  the 
Zenith  of  the  place  is  greateft,  and  ends  on  the  day  when  it’s  diftance 
is  at  a  mean  between  the  greateft  and  leaft. 

Notwithftamling  the  coldnefs  of  the  feafon,  it  is  proved  by  aflro- 
nomers,  that  the  fun  is  nearer  the  earth  in  winter  than  in  fiimmer. 

Under  the  equator,  the  winter  as  well  as  other  feafons  return 
twice  every  year  ;  but  all  other  places  have  only  one  winter  in  the 
year,  which  in  the  northern  hemifphere  begins  when  the  fun  is  in 
the  tropic  of  Capricorn,  and  in  the  fouthern  hemifphere  when  in  the 
tropic  of  Cancer  :  fo  that  all  places  in  the  fame  hemifphere  have 
their  winter  at  the  fame  time. 

Winter,  among  printers,  that  part  of  the  printing  prefs  ferving 
to  fuftain  the  carriage. 

Winter’s-Bark,  cortex  Winteranus ,  in  botany,  a  name  given  to 
the  bark  of  the  white  or  wild  cinnamon  tree. 

It  is  to  be  chofen  in  pieces  not  too  large,  with  the  inner  or  brown 
part  found  and  firm,  and  of  a  very  ftiarp  tafte.  It  is  apt  to  be  worm- 
eaten  ;  but  in  that  cafe  it  is  wholly  to  be  rejeAed,  as  having  loft  the 
far  greater  part  of  it’s  virtue. 

The  virtues  of  this  bark  were  difeovered  by  the  Englifh  Tailors  on 
board  captain  Winter’s  ftiip :  they  firft  ufed  it  by  way  of  fpice  to 
their  foods,  and  afterwards  for  the  feurvy.  It  is  alfo  good  in  palfies 
and  rheumatifms ;  and  a  decoAion  of  the  leaves  is  good,  by  way  of 
fermentation,  for  the  parts  externally  affeAed  by  the  feurvy. 

WIRE,  a  piece  of  metal  drawn  through  the  hole  of  an  iron  into  a 
thread,  of  a  finenefs  anfwerable  to  the  hole  it  palled  through.  Wires 
fire  frequently  drawn  fo  fine,  as  to  be  wrought  alone  with  other 
threads  of  (ilk,  wool,  flax,  &c.  & 


W  ISDOM ,/afnentia,  ufually  denotes  a  higher  and  more  refined 
Cotion  of  things  immediately  prefented  to  the  mind,  as  it  were  bv 
intuition,  without  the  affiftance  of  ratiocination.  In  this  fenfe  wifdom 
may  be  Cud  to  be  a  faculty  of  the  mind,  oral  leaft  a  modification  and 
habit  thereof.  It  is  the  oppofition  of  folly. 

WIT,  a  faculty  of  the  mind,  confuting,  according  to  Mr.  Locke 
m  the  aficmbling  and  putting  together  of  thofe  ideas,  with  quicknefs 
and  variety,  in  which  any  relemblance  or  congruity  can  be  found  in 
order  to  form  pleafant  piAures  and  agreeable  vifions  to  the  fancy. 

1  ms  faculty,  the  fame  author  obferves,  is  juft  the  contrary  of  judg¬ 
ment,  which  conlifts  in  the  feparating  carefully  from  one  another 
%h  ideas  wherein  can  be  found  the  leaft  difference,  thereby  to  avoid 


v 


being  raided,  by  fimilitude  and  affinity,  to  take  one  thing  for  another. 

WITCHCRAFT,  a  kind  of  forcery,  efpecially  in  women,  in 
which  it  is  ridiculonfly  fuppofed  that  an  old  woman,  hy  entering  into 
a  contraA  with  the  devil,  is  enabled,  in  many  inftances,  to  change 
the  courfe  of  nature  ;  to  raife  winds ;  perform  aAions  that  require 
more  than  human  (Length  ;  and  to  afHiA  thofe  who  offend  them 
with  the  fharpeft  pains,  &c.  In  times  of  ignorance  and  fuperfti- 
tion,  many  levere  laws  were  palled  againft  witches,  by  which  great 
numbers  of  innocent  perfons,  dillreffcd  with  poverty  and  age,  were 
brought  to  a  violent  death;  bur  thefe  are  now  happily  repealed. 

WITENA-Mot,  or  Witena-Gemot,  among  our  Saxon  an- 
ceflors,  was  a  term  which  literally  fignified  the  aflembly  of  the  wife 
men,  and  was  applied  to  the  great  council  of  the  nation,  of  latter 
days  called  the  parliament. 

WITHERS  of  a  horfe,  the  junAure  of  the  fhoulder  bones  at  the 
bottom  of  the  neck  and  mane,  towards  the  upper  part  of  lhe  fhoulder. 

WITNESS,  in  law,  a  perfon  who  gives  evidence  in  atiy  caufe, 
and  is  fworn  to  fpeak  the  truth,  the  whole  truth,  and  nothing  but 
the  truth. 

A  witnefs  ought  to  be  indifferent  with  refpeA  to  each  party;  for 
if  he  will  be  a  gainer  or  lofer  by  the  fnit,  he  is  not  fworn  as  a  witnefs. 

Falfe  witncfj'es,  fuborners  of  witnejfes,  &c.  are  in  England  puniflied 
with  the  pillory  ;  in  feveral  others  countries,  with  death.. 

WOAD,  ifutis,  in  botany,  a  genus  of  plants,  the  flower  of  which 
confifls  of  four  leaves,  which  are  difpofed  in  form  of  a  crofs. 

Good  woad  may  yield  five  or  fix  crops  in  a  plentiful  year;  though 
it  ordinarily  yields  but  four,  fometimes  but  three;  efpecially  if  itb& 
let  fland  m  grow  for  feed  :  but  what  grows  in  winter  they  do  not 
tile,  though  it  is  very  good  and  very  cheap.  The  two  firft  crops  are 
the  heft,  which  are  ufually  mixed  in  the  feafoning.-  The  latter  crops 
are  much  the  wor ft  ;  which,  it  mixed  with  either  of  the  former 
crops,  fpoils  the  whole. 

It  many  times  fells  from  fix  pounds  to  thirty  pounds  a  ton  ;  an 
acre  commonly  yielding  about  a  ton. 

WOLF,  lupus,  in  zoology,  a  very  large  and  fierce  animal,  being 
equal  to  the  biggeft  maftiffin  fize,  and  having  much  of  the  general 
appearance  of  that  creature  :  the  head  is  large  and  flefliy  :  the  eyes 
are  large  and  prominent,  and  their  iris  hazel :  the  ears  are  Ihort, 
patulous,  and  ereA ;  the  teeth  are  very  large,  and  the  animal  has  a 
way  of  fhewing  them  in  a  frightful  manner,  by  grinning  :  the  neck 
is  robuft  and  thick  :  the  body  is  lai;ge,  and  the  back  broad :  the  legs 
are  very  robuft:  the  tail  is  long  and  bufliy:  the  natural  colour  is 
black,  but  there  are  fome  tawny  ;  and,  in  fome  places,  they  are  in 
winter  perfcAly  white.  1  he  wolf  is  a  very  mifehievous  creature, 
deftroying  cattle;  and  in  hard  winters  attacking  houfes  and  villages 
in  whole  troops.  See  Plate  74,  fg.  65. 

Wolf’s  Bane,  in  botany,  the  Englifh  name  for  the  aconitum. 
See  the  article  Aconite,  and  the  Syftem. 

WOLVES  Teeth,  of  an  horfe,  are  over-grown  grinders,  the 
points  of  which  being  higher  than  the  reft,  prick  his  tongue  and 
gums  in  feeding,  fo  as  to  hinder  his  chewing.  They  are  feldom 
met  with  in  any  befides  young  horfes  ;  but  if  they  be  not  daily  worn 
by  chewing,  they  grow  up  even  to  pierce  the  roof  of  the  mouth. 

WOMAN,  feemina,  in  zoology,  the  female  of  a  man.  See  Man. 

WOMB,  uterus.  See  Uterus,  and  the  Syftem  of  Anatom  y. 

WOOD,  lignum ,  a  folid  fubftance,  of  which  the  branches  of  trees 
confift,  and  deriving  it’s  growth  from  certain  juices  of  the  earth. 

Wood-Cock,  Jcolopax,  in  ornithology.  See  Scolopax.  The 
woodcock  is  a  bird  of  paifage,  that  comes  into  England  about  the 
middie  of  OAober,  and  goes  away  in  March.  During  their  flay 
with  us,  they  ramble  about  from  place  to  place,  never  remaining 
above  eight  or  ten  days  together  in  the  fame  wood  or  meadow.  They 
feldom  or  never  fly  in  the  day-time,  unlefs  diftnrbed  by  men,  or  by 
fome  bead.  In  whatever  places  they  are  put  up,  they  always  fly  to 
the  thickeft  wood  that  lies  near,  and  there  hide  themfeives  unddr  the 
fturdieft  and  the  thickeft  trees,  where  they  remain  all  day  fearch'ing 
for  earth  worms,  and  other  food,  under  the  fallen  leaves. 

Wood- Lark,  in  ornithology.  This  is  one  of  the  fweeteft  of 
our  finging-birds,  and  is  indeed  very  little  inferior  to  the  nightingale, 
when  in  good  health.  They  principally  frequent  gravelly  grounds, 
and  the  fides  of  hills,  that  areexpofed  full  to  the  fun  ;  and,  if  there 
be  any  flumps  of  oaks  in  thefe  places,  they  always  refort  to  them. 

The  females  couple  with  the  males  in  the  beginning  of  February, 
at  which  time,  and  never  before,  they  part  with  their  laft  year’s 
brood  ;  and  immediately  after  coupling,  they  betake  themfeives  to 
building  their  nefts. 

They  generally  build  in  lay,  or  grounds  where  the  grafs  is  rank, 
and  is  grown  brown.  1  he  principal  material  they  ufe  is  dry  grafs, 
and  they  always  chufe  fome  place  fheltered  by  a  good  tuft  for  their 
neft,  to  defend  themfeives  from  the  cold  winds,  which  are  very  fe- 
vere  at  that  feafon.  They  feed  their  young  principally  with  a  final! 
red  worm  ;  but  it  is  very  difficult  to  find  this  kind,  to  feed  a  neft  of 
them  under  our  care,  and  they  will  not  do  well  without  it ;  fo  that 
they  fcarce  ever  come  to  any  thing  this  way. 

Wood-Mite,  in  natural  hiftory,  the  name  of  a  little  animal 
frequently  made  the  fubjeA  of  microfcopical  obfervatfon,  and  by 
fome  called  the  wood- loufe  ;  though  that  lefts  properly,  as  there  is 
another  larger  animal  generally  known  by  that  name. 

The  wood-mite  is  in  fhape  and  colour  very  like  a  loufe,  and  is 
frequently  found  running  very  nimbly,  but  always  by  ftarts  and 
jumps,  on  old  books  and  rotten  wood.  The  eyes  of  this  creature 
are  of  a  fine  gold  colour,  and  can  be  thrufl  out  or  drawn  in  at  plta- 
fure  ;  and  when  examined  by  the  microfcope,  the  periftaltic  motion 
of  the  guts  is  feen  very  diftinAly  and  beautifully  ;  and,  what  is 
more  wonderful,  there  is  obferved  a  very  diftinA  and  regular  motion 
in  the  brain. 

This  probably  is  the  fame  animal  with  the  pediculus  pulfatorius, 
deferibed  by  Derham,  as  one  of  the  death-watches;. 
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Wood-Pecker,  picus,  in  natural  hiflory,  a  genus  of  birds,  with 
the  beak  ftrair,  of  a  polyhedral  or  many-fided  figure,  and  with  it’s 
.point  formed  in  the  manner  of  a  wedge;  the  tongue  is  rounded  and 
very  long,  it  refembles  in  form  a  worm,  or  fome  other  fuch  infeft  ; 
the  toes,  in  all  but  one  fpecies,  Hand  two  before,  and  two  behind,  as 
in  the  parrot.  For  reprefentation,  fee  Plate  ^^,fg.  62. 

WOODWARD,  an  officer  of  the  foreft,  whofe  fundion  is  to 
look  alter  the  woods,  and  obferve  any  offences  either  in  vert  or  in 
venifon,  committed  within  his  charge,  and  toprefent  the  fame  ;  and  j 
in  cafe  any  deer  are  found  killed,  or  hurt,  to  inform  the  verderer 
thereof,  end  to  prefent  them  at  the  next  court  of  the  foreft. 

WOOF,  among  manufadurers,  the  threads  which  the  weavers 
flioot  acrols  with  an  inltrument  called  a  fhuttle. 

WOOL,  lana ,  the  covering  of  fhcep ;  of  which  the  manufac¬ 
turers  make  divers  kinds  of  fluffs,  cloths,  &c.  The  zvools  mod 
elteemed  are  the  Englifh,  chiefly  thofe  about  Leominfler,  Cotfwold, 
and  the  i lie  of  Wight ;  the  Spanith  principally,  about  Segovia,  and 
the  French  about  Berry,  which  laft  are  laid  to  have  this  peculiar  pro¬ 
perty,  that  they  will  knot  or  bind  with  any  other  loit,  whercas*the 
reft  will  only  knot  with  their  own  kind. 

The  finenefs  and  pientv  of  our  wool  is  owing  in  a  great  meafure 
to  the  fhort  i'weet  grafs  in  many  of  our  pafturcs  and  downs  ;  though 
the  advantage  of  our  flieep’s  feeding  on  this  grafs  all  the  year,  with¬ 
out  being  obliged  to  be  fhut  up  under  cover  during  the  winter,  or  to 
fecure  them  from  wolves  at  other  rimes,  contributes  not  a  little  to  it. 

Anciently,  the  principal  commerce  of  the  nation  confided  in  wool 
tinman uf attu red  ;  which  foreigners,  efpecially  the  French,  Dutch, 
and  Flemifh,  bought  of  us,  infomnch  that  the  cuftoms  paid  on  wool 
exported  in  the  reign  of  Edward  III.  amounted,  at  50*.  a  pack,  to 
250,00a/.  peT  annum.  An  immenfe  fum  in  thofe  days.  But  as 
wool  is  now  accounted  a  ftaple  commodity,  the  employment  of  an 
infinite  number  of  people  at  home,-  and  our  mod  beneficial  trasle 
abroad,  depending  upon  it,  very  fevere- laws  have  been  made  to  pre¬ 
vent  it's  being  expoi  ted  ,  and  perfons  that  export  the  ww/ beyond  the 
feas,  are  liable  to  a  for  tenure- of  the  ill  1  ps  or  veffels  in  which  it  is 
found,  with  treble  the  value,  and  the  perfons  aiding  and  aftiftingin 
it  (hail  differ  three  years  imprifonment.  It  is  alfoena£ted,  that  no 
fheep  (hall  be  carried  on  board  any  fhip  with  intent  to  be  exported, 
upon  forfeiture  of  2 os.  for  every  fheep  ;  that  the  owners  knowing 
thereof,  are  to  forfeit  their  intereft  therein  ;  that  if  they  be  aliens,  ; 
Or  natural  born  fubjetls  not  inhabiting  this  kingdom,  fuch  (hips  (hall 
be  wholly  forfeited  ;  that  the  mailers  and  mariners  knowing  thereof, 
and  aflifting  therein,  are  to  forfeit  all  their  goods  and  chattels,  and 
to  fuffer  three  months  imprifonment;  and  that  the  exporter,  befides 
other  penalties,  ftlall  be  rendered  incapable  of  fuing  lor  any  debt, 

&c.  As  to  the  importation  of  wool,  Irilh  wool,  combed  or  uncombed, 
Spanifh  and  Polifli  wool,  may  be  imported  duty  free. 

WOOLDING,  in  the  fea-language,  denotes  the  winding  of  ropes 
about  a  maft,  in  order  to  {Lengthen  it,  in  a  place  where  it  may  have 
been  fiftied,  or  fcarfed. 

WOOL-DRIVERS,  are  thofe  who  buy  wool  of  the  (heep-owners 
in  the  country,  and  carry  it  on  horfeback  to  the  clothiers,  or  market 
towns,  to  fell  it  again. 

WOOLLEN  manufactory ,  includes  the  feveral  forts  of  commodi¬ 
ties  into  which  wool  is  wrought ;  as  broad  cloths,  long  and  Jhort  kerfeys, 
b.-.ys,  J'ergcs,  flannel,  fays,  fluff's ,  frize,  flockings,  caps,  rugs,  &c. 

The  woollen  manufactory,  which  now  makes  the  principal  article 
both  in  our  foreign  and  domeftic  trade,  being  that  which  furnifhes 
the  cargoes  of  our  veffels,  that  employs  our  people,  &c.  may  be  faid 
to  have  had  it’s  rife,  or  rather  to  have  received  great  improvement, 
in  the  fourteenth' century. 

The  year  16x4  produced  the  difeoveryof  a  new  fpecies  of  woollen 
manufacture  in  England.  The  Stales  General  of  the  United  Nether¬ 
lands  having  prohibited  the  importation  of  any  Englifh  woollen  cloth, 
that  was  dyed  in  the  cloth,  the  Englifh  clothiers  ingenioufly  deviled 
the  method  of  making  mixtures  dyed  in  the  wool,  rather  than  iofe 
all  the  profits  of  dyeing  and  dreffing.  This  has  ever  fince  obtained 
the  name  of  medley  cloth  ;  all  woollen  cloth  before  this  time  being  only 
of  one  fingle  colour  dyed  in  the  cloth,  as  black,  blue,  red,  &c.  ■ 

So  jealous  aie  ue  now  become  of  our  woollens,  that,  befides  the 
precautions  taken  to  ufe  all  our  own  wools  ourfelves,  we  have  added 
That  of  felling  them  ourfelves,  and  of  carrying  them  to  the  places 
where  they  are  required;  not  admitting  ftrangers  to  come  and  buy 
any  in  England.  And  hence  the  eftablifhment  of  thofe  famous  ma¬ 
gazines  in  Holland,  the  Levant,  and  the  North,  where  on r woollens 
were  repofued,  tobc  vended  by  fadors or  commiffioners.  See  Staple. 

WORK-HOUSE,  a  place  where  indigent,  vagrant,  and  idle 
people  are  fet  to  work,  and  maintained  with  cloathing,  diet,  &c. 
Such  are  the  Bridewells,  and  feveral  other  places  about  the  city, 
or  fuburbs.  Such  alfo  was  the  foundation  of  that  in  Biihopfgate-  | 
ftreet,  for  employing  the  poor  children  of  the  city  and  liberties,  | 
who  have  no  lettiement ;  and  that  for  the  parifh  of  St.  Margaret’s, 
Weftminfter,  called  the  Grey-coat  Hospital. 

By  43  Eliz.  cap.  2,  the  church-wardens  and  overfeers,  with  the 
confent  of  two  juflices,  are  impowered  to  fet  to  work  the  children 
of  the  poor,  and  other  deftitute  perfons,  and  to  provide  for  the  re¬ 
lief  of  the  lame,  old,  blind,  and  fuch  as  are  poor,  but  not  able  to 
work  ;  and  they  may  ere£t,  with  the  leave  of  the  lord  of  the  manor, 
on  any  walk  or  common,  of  which  the  parilh  is  parcel,  convenient 
houfes  of  dwelling  for  the  poor.  By  3  C.  4,  they  may  fet  up  and 
ufe  any  trade,  merely  for  the  employment  and  relief  of  the  poor. 
By'gG.  cap.  7,  they  may  contract  for  the  maintenance  and  employ¬ 
ment  of-  the  poor  in  houfes  purchafed  or  hired  ;  and  poor  perfons 
refufing  to  be  lodged  and  maintained  in  fuch  houfes  fhall  be  put  out 
of  the  parifh- book,  and  not  intitled  to  receive  relief  from  the  church¬ 
wardens  and  overfeers ;  and  two  or  more  parifhes  are  allowed  to  ; 
unite  in  lodging  their  refpe&ive  poor  in  one  houfe  ;  and  the  officers  ! 
of  o  te  parifh  are  allowed  to  contract  with  thofe  of  another  for  the 
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maintenance,  &c.  of  their  poor.  Moreover,  by  8  and  9  W.  cap.  30, 
parifh  poor  that  are  relieved  are  required  to  wear  on  the  fhoulder  of 
the  right  fleeve  ol  the  upperrpioft  garment,  in  red  or  blue  cloth,  a 
large  Roman  P,  together  with  the  firft  letter  of  the  name  of  the  pa¬ 
rifh  or  place  to  which  they  belong.  By  24  Geo.  II.  cap.  43,  no  fpi- 
rituotis  liquors  fttal!  be  fold  or  ufed  in  any  work-houfe,  or  houfe  of 
entertainment  for  parifh  poor. 

WORD,  in  language,  an  articulate  found,  defigned  to  reprefent 
fome  idea.  Sec  the  articles  Sound,  Voice,  Sign,  Idea,  &•:. 

Word,  or  IVatch- Word,  in  an  army  or  garrifon,  is  fome  pe¬ 
culiar  word  or  l’entence,  by  which  the  foldiers  know  and  diftinguifh 
one  another  in  the  night,  &c.  and  by  which  fpies  and  deligning  per¬ 
fons  are  difeovered.  It  isailo  ufed  to  prevent  fiirprizes.  The  word 
is  given  out  in  an  army  everv  night  to  the  lieutenant,  or  major-  ge¬ 
neral  of  the  day,  who  gives  it  to  the  major  of  the  brigades,  and  they 
to  the  adjutants  ;  who  give  it  firft  to  the  field-officers,  and  afterwards 
to  a  ferjeam  of  each  company,  who  carry  it  to  the  fubalterns.  In 
garrifons  it  is  given  after  the  gate  is  (hut  to  the  town-major,  who 
gives  it  to  the  adjutants,  and  they  to  the  ferjeants. 

WORK,  in  the  manege.  To  work  a  horfe,  is  to  exercife  him 
at  pace,  trot,  or  gallop,  and  ride  him  at  the  manege.  To  work  3 
horfe  upon  volts,  or  head  and  haunches  in  or  between  two  heels,  is 
to  paffage  him,  or  make  him  go  fide-ways  upon  two  parallel  lines. 

Works,  opera,  in  fortification,  the  feveral  lines,  trenches,  ditches. 
Sec.  made  round  a  place  or  army,  or  the  like,  to  fortify  and  defend  it. 

WORLD,  mundits,  the  affemblage  of  parts  which  compofe  the 
univerfe.  See  the  article  Uni  verse,  and  Syftem  of  Geography. 

WORMS,  in  the  Linnean  fyftem  of  nature,  a  clafs  of  infedls  of 
the  order  of  the  apteria,  and  of  the  clafs  of  theanarthra. 

The  diftingtiilhing  charadler  of  this  clafs  is,  that  they  have  the 
mufcles  of  their  body  affixed  to  a  folid  bafis.  The  feveral  fpecies 
of  worms  are  very  numerous ;  as  the  chcetia,  or  hair-^m,  called 
alfo  the  guiney' worm  ;  the  afearis,  the  lumbricus  or  the  earth -worm  ; 
and  fea -worm;  the  taenia,  or  tap  e-worm;  the  ficyania  or  gourd- 
worm  ;  the  iulus,  or  gaily. won n,  Sec. 

Worms,  lurnbrici ,  or  vermes,  in  medicine,  certain  living  animals 
of  various  figures,  ftrudlures,  and  bulks,  which  are  formed  in  the 
inteftines,  from  the  feeds  of  fome  infefts  taken  in  with  the  aliments. 

Thcfe  animals  are  nourilhed  in  the  body  by  a  certain  putrid  juice, 
and  creatly  weaken  and  injure  the  body,  and  it’s  feveral  functions. 

The  belly  is  frequently  the  feat  of  worms  ;  and  they  are  of  three 
forts,  the  round  fmooth  fort,  the  afcaridec,  and  the  flat  or  jointed- 
worms  ;  children  are  chiefly  troubled  with  the  fi.ft  and  fecond  ;  and 
julults  with  the  third  and  word  fort.  Thefe  have  been  all  treated  of 
by  many  medical  writers:  but  the  learned  Daniel  Le  Clerc  has 
given  the  moft  accurate  defeription  of  the  flat -worm,  illuftrated  with 
figures.  And  as  he  has  refuted  the  erroneous  opinions  of  fomephyfi- 
cians  concerning  this  creature,  which  feerns  to  be  an  animal  of  a  lin¬ 
gular  nature;  we  have  borrowed  from  him  the  following  remarks. 
Fiift,  it  manifeftly  appears,  that  it  is  not  a  fingle  worm,  but  a  chain 
of  many  lefter  worms,  of  that  kind  which  are  called  cucurbitine , 
linked  together  in  a  continued  feries.  Secondly,  thefe  latter  are  fome- 
times  found,  ol  a  finger’s  breadth,  lying  fingle  and  feparate  in  the 
inteftines,  and  arc  fo  difeharged  by  the  anus.  Laftly,  the  whole 
worm,  formed  of  a  concatenation  of  thefe,  has  but  one  head,  which 
is  pretty  (harp  pointed,  fometimes  refembling  a  beak  ;  which  it  fixes 
into  the  coats  of  the  inteftines,  and  flicking  there  very  fall,  fucks  the 
chyle  for  it’s  nourilhment. 

“To  thefe  obfervations  of  Le  Clerc,  I  fhall  add,”  fays  the  learned 
Dr.  Mead,  “  fome  fev\'  from  my  own  praefice  ;  for  I  have  feen  and 
cured  this  difeafe  more  than  once.  And,  indeed,  it  is  a  truth  equally 
ftrange  and  difagreeable,  that  though  the  medicines  have  deflroyed, 
and  brought  away  feveral  of  the  fmall  worms,  which  were  the  com¬ 
ponent  parts  of  the  great  one  ;  yet,  others  daily  breed  in  the  body, 
and  join  themfelves  to  the  reft,  in  order  to  repair  the  breach,  until 
the  head  is  expelled  ;  and  then  at  length  the  w'hole  animal  is  dif¬ 
eharged  with  it  by  the  anus,  and  is  frequently  feveral  feet  long.  But 
it  is  not  at  all  furprifing,  that  the  (harp  beak  above  mentioned  fhould 
caufe  pain  ;  and  that  the  perfon  w-ho  entertains  this  devouring  gueft, 
and  is  under  a  neceffify  of  fupplying  it’s  daily  food,  fhould  wafte  in 
hisflefh,  and  even  run  into  a  decay. 

“  Wherefore,  thefe  pernicious  broods  of  worms  are  to  be  deflroyed 
by  all  poffible  means ;  and  this  is  eafi’y  done  with  regard  to  the 
fmooth  and  round  fort,  und  the  afearides.  Quickfilver  in  every 
form  is  deftrtnftive  of  them  ;  and,  therefore,  it  will  be  very  proper  to 
order  a  purge  of  rhubarb  with  a  fmall  portion  of  mercurius  dulcis, 
which  is  to  be  repeated  at  due  intervals ;  and,  on  the  intermediate 
days,  to  give  aethi  ’ps  mineral  morning  and  evening.  Moreover,  it 
will  be  of  lervice  to  drink  fpring-water,  in  which  quickfilver  has 
been  boiled  ;  and  even  fea-water  alone.  In  fine,  oil  inje£led  by  the 
aims  does  good. 

“  But  the  flat-wjm  requires  a  peculiar  treatment ;  and,  after  many 
years  experience,  I  recommend  the  following  medicine  as  very  effi¬ 
cacious  iit  this  cafe. 

“  Take  filings  of  tin,  and  red  coral,  qf  each  an  equal  quantity  ; 
pound  them  together  into  a  very  -fine  powder ;  of  which  one  drachm, 
made  into  a  bolus,  with  conferve  of  the  top  of  fea-  worm  wood,  is  to 
bt  taken  twice  a  day. 

“  In  fine,  the  fame  medicines,  which  have  deflroyed  and  cleared 
the  bowels  of  thefe  inteftinc  enemies,  are  to  be  repeated  from  time 
to  lime,  to  prevent  their  return,” 

Worms,  in  hufbandry,  are  very  prejudicial  to  corn-fields,  eat¬ 
ing  up  the  roots  of  the  young  corn,  and  deftroying  great  quanti¬ 
ties  of  the  crop.  Sea-falt  is  the  heft  ofa'l  things  for  deftroying  them, 
if  they  are  troublefome  in  gardens,  the  refufe  brine  of  failed  meat 
will  ferve  the  pnrpofe,  or  fome  walnut  leaves  Iteeped  in  a  ciftern  of 
water  tor  a  fortnight  or  three  weeks,  will  give  it  fuch  a  bitternefs 
that  it  wilt  be  certain  poifon  to  them. 

20  P  Worm- 


W  Y  T  E. 


1806]  WOUNDS. 


Worm  feed,  a  hot,  bitter,  drying;  kind  of  feed,  often  given  to 
dellroy  warns  in  the  human  body.,  This  feed  is  fmall.ot  abrownifh 
colour,  of  an  oblong  figure,  a  bitter  tafte,  and  a  (Long  fmell.  It 
mull  be  chofen  new,  greenilh,  of  a  fharp,  bitter,  aromatic  tafte,  not 
a  little  rlifagreeable. 

WORMWOOD,  abfmtkium,  in  botany.  Wormwood  is  a  mode¬ 
rately  warm  (tomachic  and  corroborant:  for  thefe  intentions  it  was 
formerly  in  common  ufe,  but  it  has  now  given  place  to  bitters  of  a 
lefs  ungrateful  kind.  This  plant  very  powerfully  refills  putrefac 
tion,  and  is  made  a  principal  ingredient  in  antifeptic  fomentations. 

Wormwood  (hares  with  all  other  bitters  the  virtues  of  an  ablterfive 
deobftruent,  and  is  in  fome  degree  purgative,  as  all  bitters  are 
Wonnwood  is  one  of  thofe  plains  which  the  chemifls  have  generally 
chofen  for  their  proceffes  of  the  refufeitation  of  plants  from  their 
afhes  ;  and  though  the  pretended  principles  of  this  art  are  falfe,  yet 
there  have  been  fome  of  the  artifts  fo  cunning  as  to  form  reprefen- 
tations  of  this  plant,  that  they  have  deceived  and  puzzled  the  greateft 
unbelievers,  though  they  have  not  convinced  them. 

Wormwood,  Jea,  artemifia  maritima  of  Linnaeus,  falfely  called 
,  in  our  markets  Roman  wormwood,  and  fubflituted  for  it,  grows  plen¬ 
tifully  about  our  fait  marihes,  and  in  feveral  parts  on  the  fea-coafl. 
In  talle  and  fmell  it  is  lefs  unpleafant  than  the  common  wormwood ; 
and  hence  it  is  preferred  by  the  college  as  an  ingredient  in  fome  of 
the diftilled  waters. 

WORSHIP  of  God,  the  offering  up  of  adoration,  prayer,  praife, 
thankfgiving,  and  contelfion  to  God,  as  our  creator,  benefadtor, 
lawgiver,  and  judge. 

WORSTED,  a  kind  of  woollen  thread,  which,  in  the  fpinning, 
is  twilled  harder  than  ordinary.  It  is  chiefly  ufed  either  wove  or 
knit  into  (lockings,  caps,  gloves,  or  the  like. 

WOULDiNG,  a  fea-term  for  the  winding  of  ropes  roiindamafl 
or  yard  of  a  (hip,  that  has  been  (Lengthened  by  a  piece  of  timber 
nailed  to  it. 

WOUND,  vulnus ,  in  medicine  and  furgery,  is  frequently  defined 
to  be  a  violent  folution  of  the  continuity  of  the  foft  external  parts  of 
the  body,  made  by  (ome  inflrument.  Others  take  a  greater  latitude 
in  defining  it,  and  call  every  external  liurtol  thebody,  by  what  caufe 
foe  ver  produced,  a  wound.  On  the  other  hand,  fome  are  of  opinion, 
that  unlefs  the  injured  parts  of  the  body  are  divided  by  fome  fharp 
inflrument,  as  by  a  fword  or  knife,  it  is  by  no  means  to  be  called  a 
wound;  but  notwithflanding,  it  is  certain’,  that  thofe  wounds  which 
are  produced  by  blunt  inflruments  may  properly  enough  be  called 
wounds;  whence  Heiflerdiflinguifhes  two  different  kinds  of  wounds, 
the  one  made  by  acute,  the  other  by  blunt  inflruments. 

Wounds  are  generally  inflicted  upon  the  fofter  parts  of  the  human 
body,  fuch  as  the  fkin,fat,  mufcular  flelh,  ligaments,  blood-veffels, 
and  nerves,  and  parts  that  are  compofed  of  thefe,  as  the  vifeera  and 
inteflines;  vet  the  more  folid  parts  of  the  body  are  by  no  means  to 
be  here  excluded,  as  the  bones,  whence  the  parts  that  are  fubjeft  to 
thofe  injuries,  will  afford  two  diftin&ions  of  wounds;  one,  wounds  of 
the  fofter  parts ;  the  other,  zvounds  of  the  bones. 

In  flight  wounds,  where  no  confiderable  artery,  nerve,  or  tendon  is 
concerned,  the  following  appearances  are  ufually  remarkable ;  at 
firft  fight,  the  wound  appears  as  a  red  line  drawn  upon  the  part ;  but 
upon  being  dilated,  the  blood  inftantly  gufhes  cut  in  greater  or 
fmaller  quantities,  according  to  the  ftze  and  number  of  the  blood- 
veffels  that  are  injured. 

The  haemorrhage,  after  a  fhort  continuance,  flops  of  it’s  own  ac¬ 
cord,  and  the  blood  concreting  in  the  wound,  forms  a  cruft;  the  lips 
of  the  wound  now  begin  to  look  red,  and  fwell,  and  are  attended 
with  fome  degree  of  pain  and  inflammation;  if  it  is  a  large  wound , 
a  fever,  that  is  to  fay,  an  univerfal  heat  and  quicknefs  of  *pulfe,  al- 
moff  always  enfues  upon  the  third  or  fourth  day  ;  (ooner  or  later  a 
white  glutinous  humour  appears,  not  unlike  oil,  and  this  is  known 
by  the  name  of  pus,  or  matter;  upon  appearance  of  matter,  the  red- 
nefs,  tumor,  pain,  inflammation,  and  lever,  difappear  intirely,  or  at 
lead  are  abated  ;  and  thefe  are  the  (igns  of  a  wound  inclining  to  heal; 
for  under  the  matter  new  flelh  fprings  up  from  the  wounded  vellels 
which  having  by  degrees  filled  the  wound,  dries  upon  it’s  upper  part’ 
and  forms  a  cicatrix.  1 

In  dangerous  wounds,  that  is,  where  any  confiderable  blood-veffel 
is  wounded  or  divided,  there  generally  enfues  fo  violent  an  hemor¬ 
rhage,  that  the  wounded  perlon  is  in  an  inflant  fenlible  of  great  lofs 
of  fpirits,  and  weaknefs,  and  faints  away :  and  when  the  larger  arte¬ 
ries  are  wounded,  whether  they  are  internal  or  external,  he  dies  upon 
the  fpot ;  although  fomewhat  lefs  danger  is  apprehended  from  wounds 
that  are  mflided  upon  the  veflels,  which  are  (ituated  upon  the  exter 
nal  parts  of  the  body,  fome  few  excepted,  becaufe  they  will  admit 
ol  the  ligature,  and  other  means  of  reffraining  the  violence  of  the 
haemorrhage. 

Cure  of  Wounds.  The  cure  of  flight  wounds  is  generally  per¬ 
formed  with  great  eafe,  by  applying  a  fmall  portion  of  lint  to  the 
part,  well 1  faturated  with  fpiritof  wine,  oil  of  eggs,  turpentine,  bafi- 

l.con,  theballam  of  Arcams.of  Peru,  &c.  fecuring  the  dreffings  with 
a  plailler,  and  renewing  them  once  in  a  day  or  two  :  by  this  m-ans 
the  hpsot  the  wound  will  prefently  agglutinate.  "  ’ 


Wounds  which  are  attended  with  fome  danger,  are  to  be  treated 
lollows :  in  tlip  firlt  _ /  .  i  .  , 


as 

ex- 


in  the  firft  place,  the  wound  is  to  be  cleanfed  from  an  ex- 
travafated  blood,  forties,  &c.  In  the  next  place,  if  a  bullet,  the 
point  of  a  fvvord,  any  part  of  the  cloathing,  a  piece  of  glafs  or  anv 
other  foreign  body,  (ball  remain  in  the  wound,  it  is  tf  be  removed 
with  the  fingers,  or  with  proper  inflruments  for  the  occalion 

The  haemorrhage  is  to  be  flopped  at  the  firft  dreffing;  ,fie  divided 
parts  are  to  be  brought  as  near  each  other  as  polfible,  and  their  fim- 

may  ap- 


ation  is  to  be  fo  maintained,  that  the  cicatrix  which’is  left 


pear  even 


The  method  of  treating  a  cut,  or  fuch  a  wound  as  is  made  bv  a 
cutting  inflrument,  where  no  part  of  the  fleff,  J  ™  ,  l  a 


part  of  the  flefli  is  taken  off,  and  the 


accident  happens  to  the  external  parts  of  the  body,  and  does  not 
penetrate  deep,  after  the  wound  is  cleanfed,  it  ftiould  be  dreft'ed  with 
the  lame  vulnerary  balfam,  and  the  lips  of  the  wound  Ihould  be  clofed, 
and  kept  in  that  fnuation.  This  is  done  after  different  methods, 
according  to  the  difference  of  the  wound ;  as, 

1.  It  is  to  be  done  by  placing  the  wounded  part  in  a  proper  pof- 

ture;  that  is,  as  (bon  as  the  wound  is  dreffed,  the  part  (hotild  be 
placed  in  fuch  a  (filiation,  that  the  divided  parts  may  be  mod  likely 
to  keep  in  conflant  contad.  1 

2.  By  a  proper  bandage,  tying  up  the  parts  fo  that  the  lips  may 

meet,  and  thereby  ealily  unite.  '  ,  r  1 

3.  By  a  proper  future,  which  differs  according  to  the  difference 
of  the  wound,  but  may  be  generally  divided  into  the  dry  and  bloody 
future;  the  dry,  or  as  fome  call  it,  the  baltard  future,  is  the  applica¬ 
tion  of  (licking  plaiflers,  to  keep  the  lips  ot  the  1 wound  united  ;  the 
bloody,  or  true  future,  is  performing  the  fame  thing  with  a  needle 
and  thread.  SeeSuTURE, 

If  the  wound  heals  by  the  a  ft] fiance  of  the  future,  the  threads  or 
ligatures  are  to  be  cut  near  the  knots  ;  the  lower  lip  ot  the  wound  is 
to  be  fufpended  with  one  hand,  while  tiie  threads  are  gently  drawn 
out  by  the  other ;  the  puntSlures  that  are  left  will  ealily  heal  by  the 
application  of  a  vulnerary  water,  called  by  the  French,  I'eau  d’  arque - 
bujade ;  or  by  injecting  aqua  calcis,  or  fpirit  of  wine,  and  laying  on 
com preffes  dipped  in  the  fame  liquor:  but  larger  wounds  are  to  be 
dreffed  with  the  balfam  of  Arcaeus,  or  balfam  of  Capivi,  and  the  lips 

kept  firm  together  with  fome  (licking  plailler  till  a  firm  cicatrix  is 
formed. 

VVhere  there  is  a  lofs  of  fubftance,  the  ivound  will  not  uniteelther 
by  the  help  ot  plailler  or  future,  till  it  is  filled  up  with  new  flelh. 
fior  this  purpofe  you  will  find  lint  dipped  in  oil,  or  fpread  with 
ome  vulnerary  balfam,  or  ointment,  and  applied  to  the  bottom  of 
the  wound,  very  ferviceable,  covering  it  with  a  plaifter,  comprefs, 

ai  AVD°L'e\r^?(  a^es  ’  an<i  th*s  dreffing  is  to  be  repeated  daily. 

VVREY  lH,  in  heraldry,  a  roll  of  fine  linen  or  filk,  like  that  of 
a  1  iirkifh  turban,  confiding  of  r he  colours  borne  in  the  efcutcheon, 
placed  in  an  atchievement  between  the  helmet  and  the  crefl,  and  im¬ 
mediately  fiipporting  the  crefl. 

WRECK,  or  Skip.  Wreck,  in  law,  is  when  a  (hip  perfihes  on 
the  fea,  and  no  perfon  efcapes  alive  out  of  it.  In  this  cafe,  if  the 
up  lo  pernhed,  or  any  part  thereof,  or  the  goods  of  the  Ihip,  come 
to  the  land  of  any  lord,  and  are  left  there,  "the  lord  (hall  have  the 
lame,  as  being  a  wreck  of  the  fea:  but  if  any  (ingle  perfon,  or  even 
a  dog,  or  other  living  creature,  tfcape  alive  out  ol  the  (hip,  the  party 
to  w  iom  the  goods  belong,  may  come  within  a  year  and  a  day,  and, 
proving  the  goods  to  be  his,  he  (hall  have  them  again.  And  it  is 
leld,  that  they  are  no  wrecks  fo  long  as  they  remain  at  fea,  within 
the  jurifdiclion  of  the  admiralty. 

Wreck,  in  metallurgy,  a  vefl'cl  in  which  the  third  waffiing  is 
given  to  the  ores  of  metals 

WREN,  in  ornithology,  the  cheftnut-colotired  motacilla,  with 
thevvmgs  variegated  with  white  and  grey.  This  is  a  very  chearful 
bird,  and  the  fmalleft  in  Europe.  It’s  eggs  are  about  the  fize  of  a 
pea. 

WRESTLING,  a  kind  of  combat  or  engagement  between  two 
perlons  unarmed,  body  to  body,  to  prove  their  (Length  and  dexte¬ 
rity,  and  t  ry  which  can  throw  his  opponent  to  the  ground. 

.  yV?IS,T ’  CarpUS'  in  anatomy»  a  part  of  the  hand,  confiding  of 
eight  fmall,  unequal,  and  irregular  bones;  all  which,  taken  together 
reprefent  a  fort  of  grotto,  ol  an  irregular  quadrangular  figure,  and 
connected  principally  with  the  bafis  of  the  radius.  See  Hand. 

Wrist,  in  the  manege.  1  he  bridle  wriji  is  that  of  the  cava- 
her  s  left  hand.  A  horfetnan’s  wriji  and  bis  elbow  (hould  be  equally 
raifcd,  and  the  wriji  fhouid  be  two  or  three  fingers  above  the  pum¬ 
mel  of  the  faddle.  r 

WRiT,  hi  law,  fignifies  in  general  the  king’s  precept  in  writing 
under  leal,  lffuingout  of  fome  court,  directed  to  the  fheriff,  or  other 
officer,  and  commanding  fomething  to  be  done  in  relation  to  a  fuit 
or  action,  or  giving  comnulfion  to  have  the  fame  done. 

Wri t  of  afpjiance,  that  iffuing  out  of  the  exchequer,  to  authorize 
(ome  perlons  to  take  a  conftable,  or  other  public  officer,  to  feize 
prohibited  or  unaccuftomed  goods  or  merchandize. 

WRITING  Jcriptura,  the  art  or  a£  of  lignifying  and  conveying 
our  ideas  to  others,  by  letters,  or  charaaers,  vifib!e"to  the  eve.  See 
the  articles  Character,  Letter,  Word,  &c. 

Small 'Writing.  The  following  piece  of  fmall  writing  in  MS.  is 
compnfed  in  the  cnmpafsof  a  (hilling:  The  Lord’s  Prayer,  Creed, 
ren  Command  men  t  s,  Pfal  m  117,  120,  127,  131,  132,  134,  150. 
The  ninth  chapter  of  Proverbs— Prayer  of  Chryloffom— ' Two  Col- 

S77,rayer  *°rT,he  Rt,yal  Fam,,y»  Nobility,  Clergy,  &c.  &c, 

I  he  blemiig,  and  Junior,  1702,  the  name  of  the  writer.  Thiscu- 
nobty  is  in  thepoffefljon  of  Mr.  John  Reedon,  of  Brighton,  auaio- 
neer,  who  purchafed  it  for  a  fmall  fum  at  his  own  fale.  It  is  not 
legible  without  a  very  good  glafs. 

.  WRY-NECK,  jynx,  a  bird  of  the  pye-kind,  the  head  of  which 
is  (moot h,  and  the  nollrils  hollowed:  the  tongue  is  very  Iona,  and 
of  a  rounded  form,  refembling  a  worm  :  the  toes  are  four  in’num- 
her,  two  before,  and  two  behind.  Of  this  genus  there  is  only  one 
known  fptcics,  called,  from  it’s  lingular  manner  of  twilling  it’s 
head  about,  the  wry-neck.  It  is  about  the  fize  of  a  lark  ;  and  isaUo 

Ca  vr'u  furS  ,oniuilla’  tu,ho'  &c-  See  Plate  35  ,fg.  63. 

W  1  CH-House,  a  tvonfe  in  wjiicli  (alt  is  boiled?  wyebi s  faid  to 

bCWYnSnrUT  ‘0r  falti  he“Ce  $™ptwych,  ^ 

vv  X  UKAUC.H  1  ,  a  water  courle,  or  water- pailage,  tocarrv  off* 

*  Wvt!'  I wj  1  lager  of  a  fiotifc  ;  a  (ink,  common  fewer. 

11  WlTfi,  ‘n  <>ur  ai,c‘cnt  aifloms,  a  pecuniary  penalty 
or  mulct.  The  Saxons  had  two  kinds  of  puniffiments,  were  and 

u’y/e;  the  fir  A  for  ;he  more  grievous  offences,  and  the  latter  for  the 
lelier  ones. 

X,  A 
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X  E  B 

A  double  confonant,  and  the  twenty-fecond  letter  of 
the  Englifh  alphabet. 

The  letter  X  was  not  ufed  by  the  Hebrews  or  an¬ 
cient  Greeks ;  for  as  it  is  not  a  fimple  but  compound 
letter,  the  ancients,  who  ufed  great  limplicity  in 
their  writings,  exprefled  it  by  cs,  the  letters  which 
compofe  it ;  thus,  inflead  of  the  modern  the  ancient  Attics 

wrote  icXenaa. 

X,  is  alfo  a  numeral  letter,  fignifying  ten,  as  it  reprefents  two 
V’r  placed  one  on  the  top  of  the  other.  When  laid  flat,  thus  x  ,  it 

fignines  a  thoufand  ;  and  when  a  dafh  is  added  over  it,  as  X,  it  fig- 
nifies  ten  thoufand. 

In  foreign  words,  ufed  inEnglifh.we  fometimes  foften  the x  into 
a  double  r;  as  BruJJels,  for  Bruxelles,  See. 

The  Italians  have  no  x  at  all  in  their  language,  but  both  fpeak 
and  write  Alexandra.  The  Spaniards  pronounce  the  x,  like  our  c 
before  a;  viz.  Alexandra,  as  if  it  were  Alecandro.  The  Portuguefe 
pronounce  it  like Jh. 

Peter  Diaconus  relates,  that  the  letter  X  was  introduced  into  the 
Roman  alphabet  in  thetimeof  Augufttis;  and  that,  before  his  reign, 
the  Romans  fupplied  the  want  of  it  by  the  letters  C  and  S.  But 
Mr.  Aftle  obferves,  that  this  is  a  miflake;  the  letter  X  being  found 
in  the  Duilean  pillar,  inferibed  in  the  year  of  Rome  494,  and  259 
before  Chrtft. 

XAMDELLILAH,  an  Arabian  term,  ufed  as  a  grace  or  thank f- 
giving  after  meat,  fignifying  God  be  praifed. 

The,  greateft  men  of  that  nation  will  often  call  in  the  meaneft, 
even  the  beggars,  to  eat  with  them ;  who,  as  foon  as  they  have  done, 
always  rife  and  pronounce  this  word. 

XAMI,  a  name  given  by  fomeof  the  old  writers  to  the  ceration 
c  f  the  Greeks,  or  CAROB -tree.  See  the  article  Charnub. 

XANTHICA,  in  antiquity,  a  Macedonian  feftival,  fo  called 
becaufe  it  was  obferved  in  the  month  Xanthus,  which,  as  Suidas 
tells  11s,  was  the  fame  with  April.  At  this  time  tire  army  was  puri¬ 
fied  by  a  folemn  luftration,  in  the  following  manner :  they  divided 
a  bitch  into  two  halves,  one  of  which,  together  with  the  entrails, 
was  placed  upon  the  right  hand,  the  other  upon  the  left ;  between  tbefe 
the  army  marched  in  this  order ;  after  the  arms  of  the  Macedonian 
kings,  came  the  firft  part  of  the  army;  thefe  were  followed  by  the 
king  and  his  children,  after  whom  went  the  life-guards,  and  the  reft 
of  the  army.  This  done,  the  army  was  divided  into  parts,  one  of 
which  being  fet  in  array  againft  the  other,  there  followed  a  lhort 
encounter,  in  imitation  of  a  fight. 

XANTHIUM,  the  lefler  burdock,  in  botany,  a  genus  of  plants, 
producing  male  and  female  flowers  ;  the  corolla  is  compound,  uni¬ 
form,  tubulofe,  and  equal,  and  difpofed  in  an  hemifpherical  form  ; 
the  partial  flower  is  monopetalous,  tubulofe,  funnel-fhaped,  ere£t, 
and  divided  into  five  fegments  at  the  limb:  the  fruit  is  a  dry  ovato- 
oblong  berry,  bifid  at  the  apex,  hairy,  and  covered  with  hooked 
prickles,  containing  an  oblong  feed,  plane  on  one  fide,  and  convex 
on  the  other.  See  the  article  Bardana. 

XANTHON,  a  name  given  by  fome  of  the  ancients  to  a  fpecies 
of  marble  of  a  ytllowifli  green  colour,  much  ufed  in  ornamenting 
the  inner  parts  of  houfes;  and  from  it’s  equal  hardnefs  with  the 
Tasnarian  marble,  and  the  equal  high  polifh  it  was  capable  of,  fup- 
pofed  by  the  workmen  to  be  of  the  fame  fpecies. 

The  word  xanthon  is  of  very  dubious  meaning,  but  is  fuppofed 
as  the  name  of  this  marble  to  have  exprefled  a  green  colour,  as  this 
was  otherwife  called  marmor  herbfum. 

XANTHOXYLUM,  in  botany,  a  genus  of  the  dioecia  pentandria 
clafs.  It’s  characters  are,  that  it  has  male  and  female  flowers, 
neither  of  which  have  any  corolla;  the  calyx  in  both  divided  into 
five  fegments  ;  the  female  have  five  piftils,  and  as  many  monofper- 
mous  capfules.  There  are  two  fpecies. 

XANTHURUS  indicus,  in  ichthyology,  the  name  of  a  fifh,  cal¬ 
led  by  the  Dutch  geel-Jlardt. 

It  is  of  the  fize  and  fhape  of  the  bream  ;  it’s  jaws  are  armed  with 
flrait  and  very  (harp  teeth,  which  ftand  almoft  (trait  out ;  it’s  back 
is  yellow,  and  it’s  tail  very  ftrongly  tinged  with  that  colour ;  it’s  belly 
is  of  a  bluifh  white  ;  it’s  head  brown,  and  it’s  fins  of  a  fine  red.  It 
is  caught  with  hooks  among  the  rocks  on  the  fhoresof  the  Eaft  In¬ 
dies,  and  is  a  very  wholefomeand  well-tafled  fifh. 

XANT  HUS,  in  the  natural  hiftory  of  the  ancients,  the  name  of 
an  iron  ore  of  the  hematites  or  blood-ftone  kind,  and  ul'ually  ac¬ 
counted  a  fpecies  of  it,  and  called  by  others  elatites. 

It  was  of  a  pale  yellowifh  white,  or  the  colour  of  the  French  pale 
yellow  ochre,  ufed  by  our  painters ;  but,  like  all  other  ferrugineous 
bodies,  it  became  red  by  burning, 

Theophraftus  gives  us  exprefsly  the  etymology  of  the  name,  ob- 
fervingthat  it  was  called  fo  from  it’s  colour;  the  Dorians  calling  a 
yellowifh  white  £*v0oc,  xanthus. 

XANXUS,  in  natural  hiftory,  a  name  given  by  fome  authors  to 
a  large  fpecies  of  fea-fhell,  fomewhat  like  that  with  which  the  Tri¬ 
tons  of  old  were  painted.  It  is  found  in  great  abundance  near  Cey¬ 
lon,  and  is  ufed  there  in  medicine  as  an  alkali  and  ablorbent  in  the 
fame  cafes  in  which  we  give  the  teftaceous  pow  ders. 

XATHOS,  in  ichthyology,  a  name  given  by  Appian  to  the  fifh, 
called  by  the  generality  of  authors  the  erytmrinus,  or  rubellia. 

XEBEC,  in  fea  language,  a  fmall  three-mafted  veil'd,  navigated 
in  the  Mediterranean  fea,  and  on  the  coafts  of  Spain,  Portugal,  and 
Barbary.  For  reprefentation,  fee  Plate  126,  Jig.  13. 

The  failsof  the  xebec  are,  in  general,  fimilar  tothofeof  the  pola- 
CRE,  but  the  hull  is  extremely  different  from  that  and  almoft  every 
other  veflel.  It  is  furniihed  with  a  ftrong  prow,  and  the  extremity 
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of  the  ftern,  which  is  a  fort  of  railed  platform  or  gallery,  projefls 
farther  behind  the  counter  and  butt  ck  than  that  of  any  European 
fh ip.  Tne  xebec ,  generally  equipped  as  a  corfair,  is  conflruCted  with 
a  narrow  floor,  to  be  more  fwift  in  purfuit  of  the  enemy  ;  and  of  a 
great  breadth,  to  enable  her  to  carry  a  great  force  of  fail  for  this  pur- 
pofe,  without  danger  of  overturning.  As  thefe  veffels  are  ufually 
very  low  built,  their  decks  are  formed  with  a  great  convexity  from 
the  middle  of  their  breadth  towards  the  lides,  in  order  to  carry  off  the 
water,  which  falls  aboard,  more  readily  by  their  feuppers.  But  as 
this  extreme  convexity  would  render  it  difficult  to  walk  thereon,  at 
fea,  particularly  when  the  veflel  rocks  by  the  agitation  of  the  waves, 
there  is  a  platform  of  grating  along  the  deck,  from  the  fides  of  the 
veflel  towaid  the  middle,  whereon  the  crew  may  walk  dry-footed, 
whilft  the  water  is  conveyed  through  the  grating  to  the  feuppers. 

When  a  xebec  is  equipped  for  war,  file  is  occafionally  navigated 
in  three  different  methods,  according  to  the  force  or  direction  of  the 
wind.  1  hus,  when  the  wind  is  fair,  and  nearly  aftern,  it  is  ufual  to 
extend  fquare  fails  upon  the  main- mail,  and  frequently  upon  the 
fore-maft;  and  as  thole  fails  are  rarely  ufed  in  a  fcant  wind,  they  are 
of  an  extraordinary  breadth.  When  the  wind  is  unfavourable  to 
the  courfe,  and  yet  continues  moderate,  the  fquare  yards  and  fails 
are  removed  from  the  mails,  and  laid  by,  in  order  to  make  way  for 
the  large  lateen  yards  and  fails,  which  loon  after  affume  their  place; 
but  if  the  foul  wind  increafes  to  a  (form,  thefe  latter  are  alfo  lowered 
down  and  difplaced,  and  fmall  lateen  yards,  with  proportional  fails, 
are  extended  on  all  the  malls.  The  xebecs,  which  are  generally 
armed  as  veffels  of  war  by  the  Algerines,  mount  from  16  to  24  can¬ 
non,  and  carry  from  three  hundred  to  four  hundred  aud  fifty  men, 
two-thirds  of  whom  are  generally  foldiers. 

XEL,  In  the  materia  medica  of  the  ancients,  a  name  given  to  the 
fruit  see. 

XENEXTON,  a  word  ufed  by  Paracelfus,  to  exprefs  a  fort  of 
amulet,  to  be  worn  about  the  neck,  to  preferve  people  from  infection 
in  th«  plague. 

XENIA,  q.  d.  gifts,  in  fome  ancient  cuftoms,  were  gifts,  or  pre- 
fents,  made  to  the  governors  of  provinces,  by  the  inhabitants  thereof. 

I  he  word  occurs  pretty  frequently  in  charters  of  privileges; 
wher e,  quietos  tjje  dxENHS,  denotes  an  exemption  from  making 
Inch  prefents  to  kings  and  queens,  upon  their  travelling  through 
fuch  precinCts. 

XEN1NEPHIDEI,  a  word  ufed  to  exprefs  a  fort  of  imaginary 
fpirits,  mentioned  by  the  adepts,  as  delighting  to  difeover  the  occult 
qualifies  ofbod’es  to  men. 

XENISMI,  in  antiquity,  facrifices  offered  at  the  Athenian  fefli- 
val  Anaceia.  1  1 

XENODOCHUS,  formed  of  £1 m Jlranger,  and  $e%oij.cu,  I  re¬ 
ceive,  an  eccleliaftical  officer  of  the  Greek  church,  the  fame  with  the 
hospitaler,  or  a  perfon  who  takes  care  of  the  reception  and 
entertainment  of  ftrangers. 

XENOPAROCHUS,  formed  of  £fV0f,  Jlranger ,  and  zsu%o%o;,  of 
I JurniJh,  among  the  Romans,  an  officer  who  provided  em- 
baifadors  with  all  kinds  of  neceflaries,  at  the  public  expeuce. 

XERANTIMUM,  the  Auftrian  fneeze-wort,  in  botany,  a  genus 
of  plants,  vvhofe  flower  is  compound  and  unequal  ;  the  coroiiulce, 
which  form  the  di fc,  are  tubulofe  and  hermaphrodite;  and  a  few 
female  quinquifid  florets  compofe  the  radius :  there  is  no  pericar- 
pium;  but  the  cup,  which  is  imbricated  and  cylindric,  contains  the 
feeds,  which  are  oblong  and  crowned  with  hair. 

The  flowers  of  thefe  plants,  being  gathered  when  full  blown,  and 
properly  dried,  will  continue  frefti  and  beautiful  feveral  months  ; 
and  by  dipping  them  into  various  tinCtures,  they  may  be  (lained  of 
different  colours.  They  are  propagated  by  fowing  the  feeds,  either 
in  fpring  or  autumn,  and  afterwards  the  plants  Ihould  be  fet  where 
they  are  intended  to  blow. 

XERASIA,  in  medicine,  the  name  of  a  difeafe,  a  fpecies  of  alo¬ 
pecia,  in  which  the  hair  fails  off" through  a  drynefs  of  the  part,  and 
want  of  doe  nourifhment. 

XERIFF,  a  title  given  to  a  prince  or  chief  governor  of  Barbary. 

XEROCOLLYRIUM,  a  dry  plafter  for  fore  eyes. 

XEROM  YRON,  formed  of  dry,  and  /zupov,  ointment ,  a  word 

ufed  by  the  ancients  to  exprefs  what  they  do  at  other  times  call  in 
exprefs  words  a  dry  ointment.  It  was  a  compofitton  of  warm  and 
aromatic  drugs,  or  of  other  things  fit  for  external  ufe,  but  without 
the  fatty  ingredients,  by  which  they  were  ufually  reduced  into  the 
form  of  ointment. 

XEROPHAGIA,  in  church  hiftory,  the  eating  of  dried  foods: 
fo  the  ancient  Chriffians  called  certain  fall  days,  on  which  they  ate 
nothing  but  bread  and  fait,  and  drank  only  water:  fometimes  they 
added  pulfe,  herbs,  and  fruits.  This  fort  of  falling  was  obferved 
chiefly  in  the  holy  week,  out  of  devotion,  and  not  by  obligation. 

XEROPHTHALMIA,  compounded  of  ty^^ydry,  and  c$9a,\/25f, 
ryf,akindof  ophthalmia,  wherein  the  ejes  itch,  and  are  red, 
but  without  fwclling,  or  watering. 

XEROTR1BIA,  formed  of  £'400;,  dry,  and  7 y€u,  I  rub,  a  term 
ufed  by  authors  to  exprefs  a  dry  friction,  or  rubbing  of  fome  affeCted 
part  with  the  hand  or  otherwife,  to  recall  the  warmth  and  circula¬ 
tion. 

XESTA,  an  Attic  meafure  of  capacity,  anfwering  to  the  Roman 
sextary.  See  the  article  Measure. 

XIMENIA,  in  botany,  a  genus  of  the  oflandria  managynia  clafs; 
the  characters  of  which  are,  that  the  calyx  is  quadrified;  it  has  four 
hairy  petals,  which  turn  backward,  and  the  fruit  is  a  monofpermous 
drupe.  There  arc  two  fpecies. 

XI  PHI  AS,  a  fiery  meteor,  in  form  of  a  fvvord.  It  differs  from 
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the  acontias  io  th’r,  that  the  latter  is  longer,  and  more  like  a  dart , 
and  the  former  fhorter  and  broader  in  the  middle.  .  , 

XIPHION,  in  botany,  a  genus  of  plants,  differing  from  the  iris 
by  having  a  bulbous  root  and  Tubulated  leaves;  but  by  Linnaeus  is 
ciaiTed  among  them.  See  the  article  Iris. 

XI PHOIDES,  in  anatomy,  a  cartilage  adhering  to  the  fiernum  ; 
called  alio  cartilage)  enfiformis.  See  the  article  Sternum. 

X1P1IOS,  among  the -Athenians,  a  capital  punifhment,  by  be¬ 
heading  with  the  (word. 

XIR,  a  word  tiled  by  the  chemifts  toexprefs  mercury. 

XISINUM,  a  word  ufed  by  feme  of  the  chemical  writers  to  ex-, 
prefs  vinegar. 

XOCHIOCOTZO,  in  botany,  a  name  ufed  bv  fotne  authors  for 
the  tree  which  produces  the  liquid  amber,  and  is  called  the  fweet  gum 
by  the  inhabitants  of  the  Welt  Indies. 

'  XOCHlTENACA  EL,  in  ornithology,  a  name  given  by  fometo 
the  toucan,  or  American  great-beaked  magpye-. 

Yoci-iitenac  atl  alia ,  in  ornithology,  the  name  of  a  bird  de- 
feribed  by  Nieremberg,  of  the  nature  of  the  toucan,  or  Brazilian 


nragpye. 

ft  is  of  the  fize  of  a  pigeon,  it’s  beak  is  large  and  thick,  and  is 
black  and  pointed  ;  it’s  wings  and  tail  are  variegated  with  black  and 
white;  it  has  a  large  black  mark  reaching  from  it’s  back  to  the 
bread  ;  the  anterior  part  of  the  wings  is  yellow,  the  red  of  it’s  body 
of  a  pale  colour,  and  the  legs  and  Jeet  brown.  It  is  always  found 
among  the  fweei-flowering  trees,  and  is  not  uncommon  in  many 
parts  of  S  nth  America. 

XOCOXOCHITL,  the  Indian  name  of  the  clove-berry  tree,  or 
the  caffia  caryophyllafu,  the  bark  of  which  is  ufed  in  medicine. 

XOMOTL,  in  ornithology,  the  name  of  an  American  bird,  of 
which  the  Indians  are  very  fond,  making  a  part  of  their  garments  of 
it’s  feathers. 

Nieremberg  has  given  this  fhort  account  of  it.  It  is  a  web-footed 
fowl  ;  it’s  back  and  the  upper  part  of  it’s  wings  are  black,  and  it’s 
bread  is  brown.  When  it  is  angry,  it  raifes  up  the  feathers  of  it’s 
head  in  form  of  a  cred. 

XOXOLJHQUITICPATLI,  an  American  name  of  a  done  of 
the  jafper  kind,  and  of  a  beautiful  green,  but  ufually  pale,  and 
fometimes  w  ith  a  mixture  of  grey,  and  variegated  in  feveral  places 
with  fpots  of  a  deeper  green.  It  is  found  among  the  feveral  kinds 
of  lapis  nephriticus,  with  which  that  country  abounds,  and  mod  of 
which  the  Indians  celebrate  for  their  virtues  againd  difeafes  ;  they 
are  not  however  acquainted  with  any  medicinal  virtues  of  this  fpecies. 

XV.  V I R,  ghtindccimvir.  See  Qu indecimvir. 

Authors,  and  efpecialiy  antiquaries,  make  ufe  ol  fuch  abbrevi¬ 
ations,  which  they  borrow  from  medals,  and  other  monuments  of 
antiquity,  where  thofe  names  are  fo  exprdfed. 

XUCAHA,  or  Xucaahi,  in  botany,  the  name  of  a  plant  much 
famed  for  it’s  virtues  among  the  ancient  Arabians,  but  unknown 
at  this  time. 

XYLAGIUM,  a  name  given  by  fome  authors  to  the  lignum 
fanebim  or  guaiacum. 

XYLO  Aloes,  or  Aloe-Wood,  in  pharmacy,  a  drug  diftin- 
gui died  into  three  forts ;  the  calambac,  the  common  lignum  aloes, 
and  calambour. 

The  calambac,  or  fined  aloe-wood,  called  by  authors  lignum  aloes 
praedantiffimum,  and,  by  the  Chinefe,  fukhiang,  is  the  mod  refi-' 
nous  of  all  the  woods  vve  are  acquainted  with  :  it  is  of  a  light  fpongy 
texture,  very  porous,  and  it’s  pores  fo  filled  up  with  a  foft  and  fla¬ 
grant  refill,  that  the  whole  may  be  preffed  and  dented  by  the  fingers 
like  wax,  or  moulded  about  by  chewing  in  the  month,  in  the  man¬ 
ner  of  madic. 

This  kind,  laid  on  the  fire,  melts  in  great  parts  like  refin,  and 
burns  away  in  a  few  moments,  with  a  bright  flame  and  perfumed 
fmell.  It’s  feent,  while  in  the  nrafs,  is  very  fragrant  and  agreea¬ 
ble  ;  and  it’s  tal+e  acrid  and  bitterilli,  but  very  aromatic  and  agreea¬ 
ble:  it  is  fo  variable  in  it’s  colour,  that  fome  have  divided  it  info 
three  kinds  ;  the  one  variegated  with  biack  and  purple;  thefecond, 
with  the  fame  black,  but  with  yellowilh  indead  of  purple;  and  the 
third,  yellow-  alone,  like  the  yolk  of  an  egg  :  this  iaft  is  the  lead 
Rented  of  the  three  ;  the  fubltance,  however,  in  them  all,  is  the 
fame  in  every  refped,  except  the  -dour.  It  is  brought  from  Co- 
chinchina. 


The  lignum  aloqs  vulgare,  is  the  fecond  in  value.  This  is  of 
more  denle  and  compact  texture,  and  confequently  'lefs  refinous  thai 
»he  other  :  there  is  fume  of  it,  however,  that  is  fpongy,  and  has  th 
holes  filled  up  with  the  right  refinous  matter;  and  all  of  it,  wiie 
good,  has  veins  o!  the  fame  refin  in  it. 

We  meet  with  it  in  l'mall  fragments,  which  have  been  cut  an 
fp  it  f  rom  larger ;  thefe  are  of  a  tolerably  denfe  texture,  in  the  mor 
iolul  pieces,  and  of  a  dufky  brown  colour,  variegated  with  refinou 
black  veins.  It  is  in  this  date  very  heavy,  and  Ids  fragrant  than  i 
thole  pieces  which  Ihew  a  multitude  of  little  holes  filled  up  with  th 
lame  blackuh  matter  that  forms  the  veins  in  others.  The  wood 
part  of  thefe  lad  pieces  is  fomewhat  darker  than  the  other,  and  i 
not  unfrequently  purplifh,  or  even  blackilh.  The  fmell  of  die  ‘com 

air° brougllt  if0m  Cochincfci"3- 


The  calambour,  or,  as  fome  write  it,  the  calainbouc,  is  all 
e  a.3a  o.  mm  ylvcdre,  and  lignum  aloes  Mexicanum. 
ight  ana  Liable  wood,  qt  a  dufky  and  often  mottled  colour,  be 
a  dufky  green  black,  and  a  deep  brown.  It’s  fmell  is  fraud., 
agreemi!^  but  much  lefs  fweet  than  that  of  either  of  the  others 
It  s  ta.ie  bitter:  (h,  but  not  fo  much  acrid  or  aromatic  as  either 
two  farmer.  VV e  meet  with  this  very  frequently,  and  in  laiye 
and  thefe  fometimes  intire,  fometimes  only  the  heart  of  the  tre 


cortical  part  being  feparated.  This  is  brought  from  the  ifland  of 
Timor,  and  is  the  aloe- wood  ufed  by  cabinet-makers  and  inlayers. 

The  Indians  ufe  the  calambac  by  way  of  incenfe,  burning  fmall 
pieces  of  it  in  the  temples  of  their  gods;  and  fometimes  their  great 
people  burn  if  in  their  houfes,  in  times  of  leading. 

It  is  edeemed  a  cordial,  taken  inwardly :  and  they  fometimes  give 
it  in  diforders  of  the  domac'n  and  bow-els,  and  to  deliroy  worms.  A 
very  fragrant  oil  may  be  procured  from  it,  by  d  iff  11  at  Lori,  which  is 
recommended  in  paralytic  cafes,  from  five  to  fifteen  drops.  It  is  at 
prefent,  however,  but  little  ufed,  and  would  Icarce  be  met  with  any¬ 
where  in  the  fhops,  but  that  it  is  an  ingredient  in  fome  of  the  old 
compofitions. 

XYLO-Ba  lsamum,  a  name  which  naturalids  give  to  the  wood 
of  the  tree  which  yields  that  precious  gum  known  to  the  Latins  by 
the  name  of  opobalfamum,  and  to  us  by  the  name  of  balm  of  Gilead. 
We  have  branches  of  this  tree  brought  from  Cairo;  they  are  very 
drait,  brittle,  unequal,  and  full  of  knots  ;  their  bark  is  reddifh 
without,  and  greenilh  within.  The  xylo-bafamum  is  reputed  good 
to  drengihen  the  brain  and  flomach,  and  to  expel  poifon.  See  the 
article  Balsam  for  further  information. 

XY  LOCARACTA,  or  Xvlocaracte,  in  the  materia  medica, 
a  name  by  which  fome  authors  have  called  the  carob,  or  filiqua 
elulcis,  the  fweet  pipe  tree. 

This  was  called  by  fome  of  the  Greek  writers  xyloceraton,  the  tree 
bearing  pods,  and  from  a  corruption  of  this  name  the  other  has  been 
formed. 

XYLOCARPASUM,  in  natural  hiftory,  a  name  given  by  fome 
authors  to  apoifonous  kind  of  wood. 

It  was  the  wood  of  that  tree  whofe  gum  was  called  carpasum 

and  opocarpafum. 

XY LOCOCCUM,  in  the  materia  medica,  a  name  given  by  fome 
of  the  later  Greek  writers  to  the  carob-tree,  or  fliqua  dulcis. 

XYLOCOLLA,  a  word  ufed  by  fome  of  the  ancient  writers,  to 
exprefs  what  was  more  ufually  called  taurocolla ,  glue  made  of  the  ears 
and  genitals  of  a  bull. 

XYLOCOPIA,  among  the  Greeks,  a  punifhment  with  a  cudgel. 
See  the  article  Fustigation. 

XYLOGLYCON,  in  botany,  a  name  given  to  the  carob,  or 
filiqua  dulcis ,  by  fotne  of  the  old  Greek  writers.  The  word  expreifes 
a  fweet,  or  fweet-fruited  tree. 

XYLOIDES,  or  Hyloides,  in  botany,  a  term  ufed  by  many 
ol  the  ancient  writers  to  diftinguifh  thofe  plants  which  had  woody 
dalks,  though  they  never  grew  up  to  any  conliderable  fize;  fuch  as 
the  garden-thyme,  marjoram,  and  the  like. 

Xylo-Cassia,  in  the  materia  medica,  the  fame  with  the  caffia- 
ligna.  See  Cassia. 

X  Y LON,  in  botany,  a  name  ufed  by  fome  authors  for  the  bombax 
of  Lmnseus.  See  the  article  Cotton. 

Xylon,  among  the  Athenians,  apunifhment  inflicted,  by  putting 
the  offender  into  the  flocks. 

XYLOPIA,  in  botany,  a  genus  of  the  gynandria  polyandria  chfs. 
It’s  chaia&ers  are,  that  it  has  one  flyle,  a  fingle-leaved  calyx,  and 
iix  petals  ;  that  the  fix  exterior  (lamina  are  the  thickeft,  and  that  the 
fruit  is  a  dry  drupe.  There  are  two  fpecies. 

XYLOSTEON,  in  botany,  a  name  by  which  fome  authors  have 
called  the  fmall  red-berried  double-fruited  chameccrafus. 

XYLOSTEUM,  in  botany,  a  name  given  by  Tournefortto  the 
genus  of  plants  called  hnicera  by  Linnaeus.  See  the  article  Upright 
HoNF.Y-SUCK.LE. 

XYLOSTROTON,  formed  of  £-j Aov,  wood,  and  cquitoq,  laid, 
among  the  ancients,  a  name  given  to  Mofaic  or  chequered  work. 

XYMPATHESI3,  a  word  ufed  by  fome  of  the  old  medical 
writers  for  fympathy. 

XYNERESIS,  formed  of  Huv,  or  auv,  together ,  and  ca^sa,  Ifeize, 
a  word  ufed  by  Hippocrates,  and  others  of  the  ancients,  to  exprefs  a 
firm  cohefion  or  connexion  of  any  two  things.  Some  ufe  it  to  ex¬ 
prefs  that  firm  (hutting  together,  or  clenching  of  the  teeth,  which 
happens. in  convtilfions. 

XYNOECIA,  formed  of  guv,  or  ervv,  with,  and  uxco:,  1  inhabit, 
a  feaft  among  the  ancient  Athenians,  inilituted  on  occafion  of  The- 
feus’s  uniting  a!!  the  petty  c  immunities  of  Attica  into  one  common¬ 
wealth  ;  the  affemblies  vv hereof  were  to  be  held  at  Athens,  in  the 
Prytaneum. 

XYR1S,  in  botany,  a  genus  of  the  triandria  monogynia  clafs,  whofe 
characters  are,  that  the  flower-cup  is  a  fort  of  roundilh'  fpike,  made 
tip  of  roundilh,  hollow,  imbricated  fcales,  which  divide  the  flowers  ; 
the  hufk  is  fmall  and  bivalve,  each  of  the- valves  being  comprefled, 
arched,  and  in  the  lhape  of  a  little  boat ;  they  are  alfo’ acute,  and  na¬ 
turally  incline  toward  .  ne  another ;  the  flower  confifts  of  three  petals, 
which  are  large,  flat,  expanded,  with  notched  edges,  and  narrow 
ends,  of  the  length  of  the  cup  they  are  immerfed  in  :  the  (lamina  are 
three  flender  filaments,  which  are  fhorter  than  the  flower  ;  the  an- 
therae  are  oblong  and  creCl  ;  the  germen  of  the  piftil  is  roundilh  ;  the 
Kyle  is  (ingle  and  thread-like,  and  the  ftigma  divided  into  three  parts  ; 
the  fruit  is  a  roundilh  capfule,  contained  within  the  cup,  with  three 
cells,  and  three  valves  ;  the  feeds  are  very  numerous,  and  extremely 
fmall.  There  is  one  fpecies. 

X\  STARCH  A,  in  antiquity,  the  mailer  or  diredor  of  thexyflus. 
In  the  Greek  gymnafium,  the  xyftarcha  was  the  fecond  officer,  and 
the  gymnafiarcha  the  firlf  ;  the  former  was  his  lieutenant,  and  pre- 
fideii  over  the  two  xylti,  and  all  exercifes  of  the  athlete  therein. 

XYSTICI,  among  the  ancients,  a  defignation  given  to  the  ath* 
leta.-,  becaufe  they  performed  theii  exercifes  in  the  xystus. 

XYSTUS,  among  the  Greeks,  was , a  long  portico,  open  or  co¬ 
vered  at  the  top,  where  the  athletre  praCfifed  wreltling  and  running  : 
the  gladiators,  who  pra«S\i led  therein,  were  called  xyfici. 

Among  the  Romans,  t Ire  xyftus  was  only  an  alley  or  double  rovr 
of  trees,  meeting  like  an  arbour,  and  forming  a  lhaje  to  walk  under. 

Y,  The 
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Y  A  R  N. 


YARD. 


The  twenty-third  letter  of  the  Englifh  alphabet. 

The  letter  Y  was  not  in  the  ancient  Hebrew  al¬ 
phabet,  though  they  were  not  without  the  found  ot  it 
in  their  'jod,  if  the  pronunciation  ot  the  ancient 
I  Jews  was  the  fame  as  the  modern. 

The  figure  of  the  letter  Y  was  doubtltfs  derived 
from  that  of  the  V,  for  they  feem  to  have  been  both  the  fame  letter 
in  the  mod  ancient  Greek  alphabet  ;  for  V  is  in  the  filth  line,  and 
Y  in  the  feventh  of  the  Sigean  infcription,  for  the  fame  letter.  It 
is  formed  by  expreffiug  the  breath  with  a  fudden  expanfion  of  the 
lips  from  the  configuration  by  which  we  exprefsthe  vowel  u. 

Some  afcribe  the  ufe  of  they,  in  pure  Englifh  and  French  words, 
and  thofe  that  have  no  y  in  Latin  or  Greek,  to  this  ;  that  anciently 
each  of  thofe  words  were  written  with  a  double  ii  ;  which  having 
fomething  attkward  in  it,  they  was  fubffituted  in  lieu  thereof. 

Others  fay,  that  thofe  words  being  anciently  written,  as  w'ell  as 
pronounced,  with  a  double,  ii,  as  they  flill  are  in  the  Walloon,  as 
paling,  paiif an,  &c.  to  avoid  their  being  miftaken  for  an  u  with  two 
dots  over  it,  they  made  the  fecond  i  longer  than  the  fiift,  and  fo 
formed  they  without  defigning  it.  Some  give  a  particular  reafon, 
why  words  ending  in  i  came  to  be  written  with  y ;  viz.  that  the  co- 
pyilts  found  the  tail  of  they  very  commodious,  in  adorning  the  mar¬ 
gins  and  bottoms  of  pages. 

The  Romans  ufed  they  for  the  vAwel  u,  which  they  had  no  cha¬ 
racter  for,  diftindl  from  the  v  confonant ;  their  way  being  to  pro¬ 
nounce  the  common  u,  as  we  do  the  diphthong  ou  ;  and  the  Greek 
uvJuAcv,  as  the  Englifh  and  French  w. 

Y  is  one  of  the  ambigenea!  letters,  being  a  confonant  at  the  be¬ 
ginning  of  words,  and  placed  before  all  vowels  ;  ns  yarn,  year,  young, 
ccc.  And,  at  the  end  of  words,  it  is  a  vowel,  and  is  fubltituted  for 
the  found  of  /,  as  in  my,  dejcry,  deny,  Ike.  Y  is  alfo  a  numeral  letter 
lignifying  150,  or,  according  to  Baronins,  159. 

When  a  dafh  was  added  at  top,  y,  it  fignified  150,000.  Pytha¬ 
goras  ufed  the  Y  as  a  fymbol  of  human  life  ;  the  foot  reprefenting 
infancy,  and  the  forkeeftop  the  two  paths  of  virtue  and  vice,  one  or 
the  other  of  which  people  are  to  enter  upon,  after  attaining  to  the  age 
of  diferetion. 

YACHT,  or  YaTch,  a  veffel  with  one  deck,  carrying  from  four 
to  twelve  guns.  The  yacht  is  a  veffel  of  Hate,  ufually  employed  to 
convey  princes,  amballadors,  or  other  great  perfonages,  from  one 
kingdom  to  another.  The  word  feems  derived  from  the  Dutch  iacht, 
hunting ,  by  reafon  of  the  lightnefs  of  thefe  veffels. 

As  the  principal  defign  of  a  yacht  is  to  accommodate  the  paffen- 
gers,  it  is  ufually  fitted  with  a  variety  of  convenient  apartments, 
with  fuitable  furniture,  according  to  the  quality  or  number  of  the 
perfons  contained  in  it. 

The  royal  yachts  are  commonly  rigged  as  ketches,  except  the  prin¬ 
cipal  one  referved  for  the  fovereign,  which  is  equipped  with  three 
malts  like  a  Ihip.  They  are,  in  general,  elegantly  furnifhed,  and 
richly  ornamented  with  lculpture  ;  and  always  commanded  by  cap¬ 
tains  in  his  majeftv’s  navy. 

Befide  thefe,  there  are  many  other  yachts  of  a  fmaller  kind,  em¬ 
ployed  by  the  commiffioners  of  the  excife,  navy,  and  cuftoms  ;  or 
ufed  as  pleafure-boats  by  private  gentlemen. 

YAGxVTH,  in  mythology,  a  deity  adored  by  the  ancient  Arabian 
idolaters,  under  the  figure  of  a  lion. 

YAM,  or  Yammes,  in  botany,  a  fpecies  of  the  dioscorea, 
which  is  much  cultivated  by  the  inhabitants  of  the  iflands  in  Ame¬ 
rica,  and  is  of  great  ufe  to  them  for  feeding  their  negroes  ;  and  the 
white  people  make  puddings  of  their  roots,  when  ground  to  a  fort  of 
flour.  The  roots  are  as  big  as.  a  man’s  leg,  of  an  irregular  form, 
and  of  a  dirty  brown  colour  on  the  outfide,  but  yv'hite  and  mealy 
within.  The  ftalks  of  this  plant  are  triangular  and  winged,  and  the 
leaves  are  heart-fhaped,  with  two  ears,  like  thofe  of  arum.  The 
plants  are  propagated  by  cutting  the  roots  into  pieces,  and  preferving 
an  eye  or  bud  in  each,  as  in  planting  of  potatoes  ;  from  each  of  which 
three  or  four  large  roots  will  be  produced.  The  roots,  after  having 
lain  fix  or  eight  months  in  the  ground,  are  roafled  or  boiled  for  food, 
and  fometimes  made  into  bread.  See  Portlock’s  Coll  of  Voyages. 

Thefe  plants  grow  wild  in  the  woods  in  the  illand  of  Ceylon,  and 
on  the  coalt  of  Malabar  ;  and  they  are  fuppofed  to  have  been  brought 
from  theEaff  to  the  Weft-Indies. 

YAPON,  in  botany,  a  fpecies  of  ilex.  See  the  article  Holly. 

YARD,  a  meafure  of  length  ufed  in  England  and  Spain,  chiefly 
to  meafure  cloth,  fluffs,  &c.  See  the  article  Measure. 

The  Englifh  yard  is  juft  feven-ninths  of  the  Paris  ell ;  fo  that  nine 
yards  make  (even  ells.  To  reduce  ells,  therefore,  into  yards,  fay,  it 
Teven  ells  give  nine  yards ,  how  many  yards  will  the  given  number  of 
ells  give  ? 

Tards  are  converted  into  ells  Flemifh,  by  adding  a  third  part  ;  in¬ 
to  ells  Englifh,  by  lubtraHing  a  fi f  th  part ;  or  multiplying  by  8,  and 
calling  off  the  right-hand  figure.  Ells  Englifh  are  converted  into 
yards,  by  adding  a  fourth.  To  turn  ells  Flemifh  into  yards,  fubtraCt 
one  quarter. 

The  Spanilh  vara,  or  yard,  chiefly  ufed  at  Seville,  is,  in  fome 
places,  called  barra.  It  contains  feven  twenty-fourihs  ot  the  Paris 
ell  fo  that  feventeen  ells  make  twenty-four  Spanifh  yards. 

Yard,  in  anatomy,  the  penis,  or  virile  member,  ferving  for 
the  evacuating  of  the  urine,  and  feed. 

Yard  -fallen,  a  term  ufed  among  our  farriers  to  exprefs  a  malady 
to  which  horfes  are  fometimes  fubjedt,  which  is  the  hanging  down 
of  the  penis  from  it’s  {heath  between  the  legs,  the  creature  not  being 
able  to  draw  it  up  again.  T  his  is  caufed  by  weaknefs  of  the  pecu¬ 
liar  mufcles  which  fhould  adt  in  the  drawing  up ;  and  proceeds 
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fometimes  from  a  violent  flip  or  {train  \  fometimes  from  a  blow  on 
the  back,  and  fometimes  from  extreme  wearinefs  in  long  journeys. 

The  method  of  curing  this,  is,  flrlt  to  wafli  it  with  oil  of  rofes, 
after  this  with  warm  white  wine,  and  finally,  to  anoint  it  with  a 
mixture  of  oil  of  rofes  and  honey  ;  it  is  then  to  be  returned  into  it’s 
place,  and  kept  from  falling  down  again  by  a  little  canvas  bolder. 
It  is  to  be  thus  dreffed  once  in  twenty-four  hours,  till  the  cure  is 
perfedted. 

There  are  fome  diflemperatures  to  which  this  part  is  fubjedt  in  a 
horfe,  as  the  being  foul  at  the  end,  fo  that  the  creature  voids  his 
urine  in  the  fheath  ;  in  this  cafe  the  method  of  cure  is,  to  draw  out 
the  penis,  and  cleanfe  the  end  of  it  from  any  foulnefs  that  may  be 
found  there  ;  then  it  is  to  be  wafhed  with  butter  and  whiterwine 
vinegar  melted  together  :  fometimes  there  is  a  difeharge  of  yellow 
Ainking  matter  from  the  penis  ;  this  is  peculiar  to  (tone- horfes,  and 
principally  affedts  them  after  the  time  of  their  covering  of  mares. 

This  running  is  attended  with  a  fwe’iling  of  the  penis,  and  vyith  a 
pain  in  voiding  the  urine  ;  the  creature  a!fo  finds  a  difficulty  in  draw¬ 
ing  up  the  penis  into  the  fheath.  The  method  of  curt:  is,  to  diffolve  in 
a  pint  (j>f  white-wine  an  ounce  of  roach  alum  by  boiling  ;  and  four 
or  five  times  a  day  this  is  to  be  ufed,  injedting  it  up  into  the  yard , 
with  a  fyringe,  blood-warm.  This  will  prove  a  certain  cure. 

Yard-Land,  is  taken  to  fignify  a  certain  quantity  of  land,  in 
fome  countries  being  fifteen  acres,  and  in  others  twenty  ;  in  fome 
twenty-four,  and  in  others  thirty  and  forty  acres. 

Yards  of  a  Jhip,  are  thofe  longpieces  of  timber  which  are  midea 
little  tapering  at  each  end,  and  are  fitted  each  athwart  it’s  proper 
mafl,  with  the  fails  made  fait  to  them,  fo  as  to  be  hoifted  up,  or 
lowered  down,  as  occafion  ferves.  See  the  article  Ship. 

Yard-Arm,  is  that  half  of  theyard  that  is -on  either  fide  of  the 
malt,  when  it  lies  athwart  the  Ihip. 

Yards  alfo  denoie  places  beh  nging  to  the  navy,  where  the  fhips 
of  war,  &c.  are  laid  up  in  harbour.  There  are  belonging  to  his 
majefty’s  navy,  fix  great  yards,  viz.  Chatham,  Deptford,  Woolwich* 
Portfmouth,  Sheernefs,  and  Plymouth;  thefe  yards  are  fitted  with 
feveral  docks,  wharfs,  launches,  and  graving  places,  for  the. building, 
repairing,  and  cleaning  of  his  majefty’s  fhips;  and  therein  are  lodged 
great  quantities  of  timber,  mafts,  planks,  anchors,  and  other  mate¬ 
rials  :  there  are  alfo  convenient  ftore-houfes  in  each  yard,  inVhich 
are  laid  up  vafl  quantities  of  cables,  rigging,  fails,  blocks,  and  all 
other  forts  of  Aores,  needful  for  the  royal  navy. 

YARE,  among  failors,  implies  ready  or  quick  :  as,  beyarent  the 
helm  ;  that  is,  be  quick,  ready,  and  expeditious  at  the  helm.  It  is 
fometimes  alfo  ufed  for  bright  by  feamen  :  as,  to  keep  his  arms  yare; 
that  is,  to  keep  them  clean  and  bright. 

YARIN,  a  word  ufed  by  fome  ot  the  chemical  writers  to  exprefs 
the  flos  aeris. 

YARN,  wool,  or  flax,  fpun  into  thread,  of  which  they  weave 
cloth  ;  woollen  thread. 

Tarn  is  ordered  after  the  following  manner :  after  it  has  been  fpun 
upon  fpindles,  fpools,  or  the  like,  they  wind  it  upon  reels,  which  are 
hardly  two  feet  in  length,  and  have  but  two  contrary  crofs-bars,  be¬ 
ing  the  belt ,  and  the  leaft  liable  to  ravelling.  In  reeling  of  fine  yarn , 
the  better  to  keep  it  f  rom  ravelling,  you  mult,  as  it  is  reeled,  with  a 
tye-band  of  big-t will,  divide  the  flipping  or  lkain  into  feveral  leys, 
allowing  to  every  ley  eighty  threads,  and  twenty  leys  to  every  flip¬ 
ping,  if  the  yarn  is  very  fine  ;  othervvife  lefs  of  both  kinds.  Ttie 
yarn  being  fpun,  reeled,  and  in  the  flippings,  the  next  thing  is  to 
fcour  it.  In  order  to  fetch  our  the  fpots,  it  fhould  be  laid  in  luke¬ 
warm  water  for  three  or  four  days,  each  day  fluffing  it  once,  wring¬ 
ing  it  out,  and- laying  it  in  another  water  ot  the  fame  nature  :  then 
carry  it  to  a  well  or  brook,  and  rince  it  till  nothing  comes  from  it 
but  pure  clean  water :  that  done,  take  a  bucking-tub,  and  cover  the 
bottom  thereof  with  very  fine  afhen  aihes  ;  and  then  having  opened 
and  fpread  the  flippings,  covering  them  with  afhes  as  before  ;  and 
thus  lay  one  upon  another,  till  all  th c  yarn  he  put  in  :  afterwards 
cover  the  upperinoft  yarn  with  a  bucking  cloth,  and  in  proportion  to 
the  bignefs  of  the  tub,  lay  therein  a  peck  or  two  more  of  aihes  :  this 
done,  pour  upon  the  uppermoft  cloth  a  great  deal  of  warm  water, 
till  the  tub  can  receive  no  more,  and  let  it  ftand  fo  all  night.  Next 
morning  you  are  to  fet  a  kettle  of  clean  water  on  the  fire,  and  when 
it  is  warm,  pull  out  the  lpiggot  of  the  bucking-tub,  to  let  the  water 
run  out  of  it,  into  another  clean  veffel  ;  as  the  bucking  tub  wafies, 
fill  it  up  again  with  the  warm  water  on  the  fire  :  and  as  the  water 
on  the  fire  wafies,  fo  likewife  fill  that  up  with  the  ley  that  comes 
from  the  bucking-tub;  ever  obferving  to  make  the  ley  hotter  and 
hotter,  till  it  boils  :  then  }ou  mult,  as  before,  ply  it  with  the  boiling 
ley  at  leaft  four  hours  together,  which  is  called  the  driving  of  a  buck 
o [  yarn.  See  the  article  Bleaching. 

YARRINGLE,  a  kind  of  inflrument,  or  reel,  on  which  hanks  of 
yarn  are  wound,  to  clues  or  balls. 

YARROW,  in  botany.  Seethe  article  Achillaja. 

The  leaves  and  flowers  of  the  common  yarrow,  or  achil'iea  mille¬ 
folium  of  Linnaeus,  which  is  in  flower  on  our  ditch-banks,  and  in 
dry  paflutes,  the  greateft  part  of  the  fummer,  are  greatly  recom¬ 
mended  by  fome  of  the  German  phylicians,  as  mild  corroborants, 
vulneraries,  and  antifpafmodics,  in  diarrhoeas,  haemorrhages,  hypo¬ 
chondriacal,  and  other  diforders.  They  promife,  fays  Dr.  Lewis, 
by  their  fcnfible  qualities,  to  be  of  ho  inconfiderable  activity.  They 
have  an  agreeable,  though  weak,  aromatic  frnell,  and  a  bitterifh, 
roughifh,  fomewhat  pungent  tafte.  The  leaves  having  the  greateft 
bitterifhnefs  and  aufterity,  are  chiefly  directed  for  medicinal  ufe;  the 
flowers  have  the  ftrongeft  and  moft  fubtiie  frnell,  are  remarkably 
aefid,  and  promife  to  be  of  greateft  efficacy,  if  the  plant  has  any 
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f  ich  1  fficacv,  as  an  anodyne  or  antifpafmodic.  The  virtue  of  both 
leaves  and  flowers  is  exuafted  bv  watery  and  fpintuous  men.trua  ; 
the  alfrinpency  mod  perfectly  by  the  former ;  their  aromatic  warmth 
and  p\m>’ency  bv  the  laiter  ,  and  both  of  them  equally  by  a  mixture 
of  the  two.  The  flowers,  diitiiled  with  water,  yield  a  penetrating 
effential  oil,  poffiffing  the  flavour  of  the  milfoil  in  perfection  ; i  in 
confidence  fomewhat  thick  and  tenacious  ;  in  colour  vefy  variable, 
from  a  greenifh  yellow  to  a  deep  green,  and  bluifh  green  and  fine 
blue,  which  differences  depend  in  great  meafureon  the  foil  in  which 
the  plant  is  produced;  the  flowers  gathered  from  mold,  irefh  grounds, 
yielding  generally  a  blue  oil,  and  .hofe  collected  from  dry  commons 
a  green  one,  with  a  greater  or  lefs  admixture  of  yellow. 
traid,  obtained  by  inlpiiTating  the  yellowifh  tinCture  made  in  retimed 
fpiiir,  is  more  agreeable  in  lnieli  than  the  flowers,  of  a  moderately 
warm,  penetrating  fade,  lornewhat  like  that  of  camphor,  but  much 
milder,  accompanied  with  a  flight  bitteriflinefs  and  fubadringency. 
The  aebilka  ptarmica  of  Linnaeus,  called  fneezewort,  or  baflard  pel- 
lit  sryt  isperennial, grows  wild  on  heaths,  and  in  moill  fhady  grounds, 
and  is  found  in  flower  from  June  to  the  end  of  fummer.  The  roots 
of  this  plant  have  a  hot,  biting  tade,  approaching  to  that  of  pelli- 
toryof  Spain,  with  which  they  nearly  agree  in  their  pharmaceutic 
properties,  and  for  which  they  have  been  fometimes  fubdituted  in 
the  (hops.  They  are  by  fome  recommended  internally  as  a  warm 
ifimulant  and  attenuant ;  but  their  principal  ufe  is  as  a  madicatory 
ind  dermitatory. 

YAR  WHELP,  or  Yarwip,  an  Englidinameufedin  fome  places 
for  the  (cgocephalus  of  authors.  See  the  article  Godwit. 

YASSA,  in  modern  hiffory,  the  name  given  among  the  Tartars 
to  a  body  of  laws,  aferibed  to  the  famous  conqueror  Gengis-Kan, 
which  are  dill  obferved  among  the  Tartars  of  Crimea,  and  other 
parts  of  Afia.  M.  de  la  Croix  has  given,  in  his  Lite  of  Gengis- 
Kan,  an  extract  of  thofe  laws,  oomprifing  twenty-one  articles:  the 
fird  of  which  inculcates  the  belief  of  one  God,  the  creator  of  heaven 
and  earth,  and  to  whom  belong  the  abfolute  difpofal  and  dominion 
of  events. 

YAW,  in  fea -language,  denotes  the  movements  by  which  a  (hip 
•deviates  from  the  line  of  her  courfe  towards  the  right  or  left  in  deer- 
ing.  See  the  article  Steady. 

YAWL,  in  lea-language,  a  (hip’s  boat,  fomething  lefs  than  a 
cutter,  nearly  of  the  lame  form,  and  ufed  for  fimilar  fervices.  It 
is  generally  rowed  with  four  or  fix  oars. 

YAWNING,  efeitatio ,  an  involuntary  opening  of  the  mouth, 
occafioned  by  a  vapour,  or  ventofity,  endeavouring  to  efcape,  and  ge¬ 
nerally  witnefling  an  irkfome  wearinefs,  or  an  inclination  to  fleep. 
Yawning,  according  to  Boerhaave,  is  performed  by  expanding,  at  one 
and  the  fame  time,  all  the  mufcles  capable  of  fpontaneous  motion, 
by  greatly  extending  the  lungs ;  by  drawing  in  gradually  and  (lowly 
a  large  quantity  of  air,  and  gradually  and  (lowly  breathing  it  our,  af¬ 
ter  it  has  been  retained  for.fome  time,  and  rarified,  and  then  redoring 
the  mufcles  to  their  natural  date.  Hence,  the  effeCt  of  yawning  is 
to  move,  accelerate,  and  equally  didribute  all  the  humours  through 
all  the  veffclsof  the  body,  and,  confequently,  to  qualify  the  mufcles 
and  organs  of  fenfation  for  their  various  functions. 

SanCtorius  obferves,  that  a  great  deal  is  inlenlibly  difeharged,  when 
nature  endeavours  to  get  rid  of  the  retained  perlpirable  matter,  by 
yawning  and  dretching  of  the  limbs.  To  thel'e  a  perfon  is  mod  in¬ 
clined  jud  alter  fleep,  becaufe  a  greater  quantity  going  off  by  the 
pores  of  the  Ikin,  than  at  other  times  ;  whenfoever  a  perfon  wakes, 
the  inereafed  contraction  that  then  happens  clofes  a  great  deal  of  the 
peTpirable  matter  in  the  cutaneous  paflages,  which  will  continually 
give  inch  irritations,  as  excite  yawning  and  (Retchings  ;  and  fuch 
motions,  by  fbaking  the  membranes  of  the  whole  body,  and  fhjft- 
ing  the  contacts  of  their  fibres  and  the  inclofed  matter,  by  degrees 
throw  it  off.  Hence  we  fee  the  reafon,  why  healthful  (Irong  people 
are  mod  inclined  to  fuch  motions,  becaufe  they  perfpire  mod  in  time 
of  fleep,  and  therefore  have  more  of  the  perlpirable  matter  to  lodge 
in  the  pores,  and  greater  irritations  thereunto. 

YAWS,  in  the  fea-language.  A  (hip  is  laid  to  make  yaws  when 
ihe  does  not  fleerdeady,  but  goesin  and  out  when  there  is  a  diff  gale. 

Yaws,  a  didemper  endemial  to  Guiney  and  the  hotter  climates 
in  Africa.  It  makes  it’s  fird  appearance  in  little  fpots  on  the  cuti¬ 
cle,  not  bigger  than  a  pin’s  point,  which  increafe  daily,  and  become 
protuberant,  like  pimples.  Soon  after,  the  cuticle  frets  off;  and 
then,  indead  of  pus  or  ichor,  there  appear  white  doughs  or  fordes, 
under  which  is  a  fmall  red  fungus.  Thefe  increafe  gradually,  fome 
to  the  fize  of  a  fmall  wood-draw  berry,  others  to  that  of  a  rafpherry ; 
others  again  exceed  the  larged  mulberry,  which  in  lhape  they  very 
much  rel'emble.  In  the  mean  time,  the  black  hair  growing  in  the 
yaws  turns  to  a  tranfparent  white. 

It  is  not  eafy  to  determine  the  exaCt  time  which  the  yaws  take  in 
going  through  their  different  dages.  Ludy  well  fed  negroes  have 
had  leveral  yaus  as  big  as  a  mulberry  in  a  month's  time;  whereas 
the  loyv  in  flelh,  with  a  fcanty  allowance,  have  palled  three  months 
without  their  growing  to  the  fize  of  a  drawberry. 

They  appear  in  all  parts  of  the  body,  but  are  mod  plentiful,  and 
of  the  larged  fize,  about  the  groin,  privy  parts,  anus,  arm-pits,  and 
face;  they  are  larged  when  fewed  in  number,  and  vice  verfa.  They 
are  not  painful,  unlefs  handled  roughly,  norcaufe  a  lofs  of  appetite. 

They  continue  long  without  any  fenfible  alteration  ;  and  fome 
are  of  opinion,  that  as  foonas  the  fungufes  become  dry,  the  infec¬ 
tion  is  exhauded.  1 


I  heyaar  are  not  dangerous,  if  the  cure  is  fkilfully  manag 
proper  time.  But  if  the  patient  has  been  once  falivated,  or  ha 
any  quantity  of  mercury,  and  his  ikin  once  cleared  thereby  t 
will  be  very  difficult,  if  not  impraCt icable.  The  following  I 
medicine  is  recommended  as  a  cure:  Take  of  flowers  of  f 
one  ferupie  ;  of  camphor  ditfolved  in  fpirit  of  wine,  five  nra 
tneuaca  Andromachi,  one  dram ;  and  as  muchfyrupof  faffron 


make  a  bolus.  Let  the  bolus  be  taken  at  going  to  red,  which  mud 
be  repeated  tor  a  fortnight  or  three  weeks,  til!  the  yaws  come  to  the 
height.  Then  throw  the  patient  into  a  gentle  falivation,  with/ 
Calomel  given  in  fmall  dofes,  withbiit  farther  preparation.  After 
falivation,  fweat  the  patient  twice  or  thrice,  on  a  frame  or  chair, 
with  fpirit  of  wine,  and  give  the  following  elcCtuary  :  of  aethiops 
mineral,  one  ounce  and  a  half :  of  gum  guaiactihi,  half  an  ounce  ; 
theriaca  Andromachi,  and  conferve  of  redrofes,  of  each  one  ounce; 
oil  of  faffafras,  twenty  drops;  and  as  much  of  (yhip  of  faffron  as  is 
requifite  for  an  electuary.  Of  this,  let  two  drams  be  taken  in  the 
morning  and  at  night.  He  may  likewife  drmk  the  decoCtion  of 
guaiacum  and  faffafras  fermented  with  molaffes,  for  his  conftant 
drink,  while  the  eleduary  is  taking,  and  a  week  or  a  fortnight  after 
the  eJeduary  is  fpent. 

Sometimes  there  remains  one  large  yam,  high  and  knobbed;  red 
and  moift;  this  is  called  the  mader  yaw.  This  mud  be  Confumed 
an  eighth  or  a  tenth  part  of  an  inch  below  the  Ikin,  with  corrofivfe 
red  mercury,  and  burnt  alum,  of  each  an  equal  quantity;  and  di- 
geded  with  one  ounce  of  yellow  bafilicon,  and  one  dram  of  fed  cor- 
rofive  mercury;  and  cicatrized  with  lint  prefled  out  of  fpirit  of  wine, 
and  with  the  vitriol  done. 

YAYAUHQUITOTOTL,  an  Indian  bird  deferibed  by  Nierem- 
berg,  remarkable  for  having  two  feathers  of  it’s  tail  much  longer 
than  the  red,  and  naked  for  a  great  way,  but  at  the  end  ornamented 
with  black  and  blue  hairs.  The  bird  is  of  the  fize  of  the  darling* 
and  is  beautifully  variegated  with  green,  blue,  yellow,  and  grey. 

YEAR,  annus ,  the  time  the  fun  takes  to  go  through  the  twelve 
figns  of  the  zodiac.  This  is  properly  the  natural  or  tropical  year , 
and  contains  365  days  5  hours  and  49  minutes.  See  the  articles 
Sign  and  Zodiac. 

As  for  the  Gregorian,  the  civil,  the  folar  or  adronomical,  the  bif- 
fextile,  and  Platonic  years,  fee  them  under  the  articles  Gregorian* 
Civil,  &c. 

The  Julian  year  derives  both  it’s  name  and  inditution  from  Julius 
Caefar  the  dictator;  for  before  his  time  the  form  of  the  Roman  year 
was  fo  corrupted  bv  the  indiferetion  of  the  pontiff--,  in  whofe  hands 
the  power  of  intercalation  was  lodged,  that  the  winter-months  fell 
back  to  the  autumn,  and  thofe  of  autumn  to  the  dimmer.  To  re¬ 
medy  thefe  inconveniences,  the  dictator  not  only  added  to  that  year, 
in  which  he  let  about  the  reformation  of  the  calendar,  the  common 
intercalation  of  23  days,  between  the  23d  and  24th  days  of  February, 
purfuant  to  Numa  Pompilius’s  inditution,  but  likewife  67  days 
more  between  November  and  December;  fo  that  this  year  con¬ 
tained  445  days.  This  done,  he  indituted  a  folar  year,  of  365  day* 
and  6  hours,  purfuant  to  what  he  had  learned  from  the  Egyptians, 
and  every  fourth  year  he  ordered  a  day  to  be  added.  See  more  on 
this  fubjeCt  in  the  article  Julian  Period. 

The  Arabs,  Saracens,  and  Turks,  count  their  year  by  .the  motion 
of  the  moon,  making  it  confid  of  12  moons,  or  months ;  whereof 
fome  have  30,  and  fome  29  days,  alternately  ;  and  thefe  altogether 
make  354  days,  and  conditute  a  common  lunar  year:  and  354  days 
8  hours  48  minutes  38  fcconds  12  thirds  conditute  what  is  called  a 
lunar  adronomical  year. 

The  Greeks  counted  their  year  by  the  motion  of  both  fun  anti 
moon;  and  finding  that  there  was  11  days  difference  between  the 
lunar  and  folar  years,  at  fird  they  added  an  intercalary  month  every 
two  years,  containing  22  days.  Afterwards,  confidering  the  6  hours 
alfo,  they  put  their  embolifm  off-years,  and  then  making  the  3  fird 
years  to  contain  354  days  each,  this  made  the  fourth  year  to  have 
399  days:  and  to  make  this  intercalation  the  more  remarkable,  they 
indituted  the  Olympic  games  on  every  fuch  fourth  year;  whence 
came  the  computation  by  Olympiads.  See  the  article  Olympiad. 

The  Egyptians  had  two  forts  of  years,  the  erratic  and  the  fixed, 
or  aCliac.  The  erratic  was  called  the  Nabonaflarean,  from  the 
epocha  which  takes  it’s  rife  from  Nabonaflar,  king  of  the  Chaldees. 
As  it  negleCts  the  6  h  airs,  which,  in  the  Julian  torm,  make  a  leap- 
day  once  in  tour  years ,  it’s  beginning  anticipates  the  Julian  every 
fourth  year  by  a  day,  and  therelore  it  is  jndly  called  erratic. 

The  anticipation, of  1  day  in  4  years,  gains  of  the  Julian  years  T 
in  1460;  fo  that  1461  Nabonaflarean  years  make  but  1460  Julian 
years. 

The  fixed  Egyptian  year  obferves  the  Julian  form  of  365  days  and 
6  hours,  making  a  leap-day  of  the  6  hours  orice  in  4 years.  It  dif¬ 
fers  from  the  Julian  in  this,  that  it’s  months  are  the  fame  with 
thofe  of  the  Nabonaflarean  ;  that  it  begins  on  Augud  29,  indead  of 
January  1  ;  or  on  Augud  30,  if  it  be  a  leap  -year;  that  it  takes  in  the 
leap  day,  not  in  February,  but  at  the  end  of  the  year.  See  Epocha 
and  Intercalary. 

The  Perfian  erratiey^rgoes  by  the  name  Yezdegerdic,  by  reafon 
that  the  Perfian  epocha  commences  from  the  death  of  YezdegYd, 
the  lait  Perfian  king,  who  was  killed  by  the  Saracens.  It  confids 
of  12  months,  containing  30  days  each,  and  5  fupernumerary  ones ; 
fo  that  it  differs  from  the  Nabonaflarean  only  in  the  names  of  the 
months,  and  the  commencement  of  the  epocha. 

The  Gelaleanyrar ,  ufed  alfo  by  the  Perfians,  is  very  well  adapted 
to  the  folar  motions.  It  takes  in  a  leap-day  every  fourth  year ,  but 
every  fixth  or  feventh  turn  it  throws  it  forward  to  the  fifth  year,  by 
which  means  the  equinoxes  and  foldices  are  fixed  to  almod  the  fame 
day  of  the  month.  v 

The  Syriac  year  confids  of  365  days  and  6  hours,  being  divided 
into  12  months  of  equal  extent  with  thofe  of  the  Julian  year,  to 
which  they  correfpond.  This  year  begins1  QCtober  1,  fo  that  the 
month  called  Tifln  im,  -agrees  with  out  Gftober.  The  adronomi¬ 
cal  year  is  two-fold,  viz.  the  tropical  and  fide  real ;  by  the  latter,  is 
meant  that  fpaceof  time  which  the  fun  takes  in  ‘departing! fVoijn  a 
fixed  dar,  and  returnitig'to  the  fame  again.  This  yrnr  cunfids  of 
365  days,  6  hours,  aud  io  minutes. 

As  the  form  of  the  year  is  various  a  mqng  different  nations,  fo  like- 
-  .  .  wife 
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wife  in  the  beginning:  the  Jews  began  their  ecclefiaftical  year  with 
the  new  moon  of  that  month  whofe  full  moon  happens  next  after  the 
vernal  equinox  ;  and  every  feventh  year  they  kept  as  a  fabb  itic  year, 
rltiring  which  they  let  their  land  lie  at  reft.  Tlie  ancient  Jewilh  year 
was  made  to  agree  with  the  folar  yiar,  by  the  adding  of  1 1 ,  and  fome- 
times  of  12  days,  dt  the  end  of  the  year,  or  by  an  embolilrnic  month. 

The  beginning  of  the  Athenian  or  Attic  year ,  was  reckoned  from 
that  new  moon,  the  full  moon  of  which  comes  next  after  the  fiim- 
mer  folftice. 

The  Macedonian  lunar  year  agrees  with  the  Athenian,  except¬ 
ing  that  the  former  takes  it’s  beginning;  not  from  the  fuminer- 
1  old  ice,  but  from  the  autumnal  equinox. 

The  Ethiopic  year  is  a  folar  year ,  agreeing  with  the  a&iac  or 
fixed  Egyptian  year ,  except  in  this,  that  the  names  of  the  months  are 
different,  and  that  it  commences,  with  the  Egyptian  year,  on  Auguft 

29,  of  the  Julian  year.  . 

The  Arabian  or  Mahometan  year  is  called  alfo  that  of  tlie  hegtra, 
becaufe  the  calculation  of  thefe  yeari  runs  from  the  epocha  of  the 
hegira,  when  Mahomet  fled  from  Mecca  to  Medina:  they  had  twelve 
civil  months  in  a  year,  which  contained  29  and  30  days,  by  turns, 
abating  for  their  leap  year's,  in  which  the  month  Duitreggia  has 

always  30.  See  Hegira.  •  ■  . 

Tlie  Mahometans  begin  their  year  when  the  fun  enters  Aries  ;  the 
Perfians,  in  the  month  anfwering  to  our  June ;  the  Chinele,  and  mod 
of  the  Indians,  begin  it  with  the  firft  moon  in  March  :  at  Rome  there 
are  two  ways  of  computing  th e  year ,  tiie^  one  beginning  at  the  nati¬ 
vity  of  our  Lord,  Which  the  notaries  ufe  ;  the  other  in  March,  on 
occafion  of  the  incarnation,  and  it  is  from  this  the  bulls  are  dated. 
The  civil  of  legal  year,  in  England,  as  well  as  the  hiltorical  year, 
commences  Jan.  i,  by  the  late  aft  for  the  alteration  of  this  flyle  :  the 
church,  as  to  her  folemn  fervice,  begins  thenar  on  the  firft  Sunday 
in  Advent,  which  is  always  that  next  St.  Andrew’s  day. 

Year  an  d  Day,  in  law,  fignifies  a  certain  time  that  by  law  de¬ 
termines  a  right,  or  works  prelcription  in  divers  cafes  ,  as  in  the 
cafe  of  an  eftray ,  ifthe  owiier  do  not  challenge  it  u  ithin  that  time, 
it  becomes  lorfeited  to  the  lofd  ;  lo  of  a  wreck,  &cc.  The  like  time 
is  given  to  profecute  appeals  in;  and  where  a  perfon  wounded,  dies 
in  a  \ear  and  a  day  of  the  wound  received,  it  makes  the  offender 

guilty  of  murder.  ,  . 

YELLOW,  one  of  the  original  colours  of  light.  See  the  ar¬ 
ticle  ColOOk  and  Light. 

Yellow,  in  dyeing,  is  one  of  the  five  fimple  and  mother  colours. 
For  the  finelt yellows,  they  firft  boil  the  cloth  or  fluff  in  alum  or  pot- 
afhes,  and  give  the  colour  with  weld  or  wold.  Likewife  ttirmeric 
gives'a  good  yellow,  though  not  the  beft.  There  is  alfo  an  Indian 
wood,  that  gives  a  yellow  colour  bordering  on  gold.  There  is  ano¬ 
ther  fort  of  yellow,  mads  of  favory;  but  this  is  inferior  to  them  all. 

With  yellow,  red  of  madder,  and  that  of  goat’s  hair  prepared  with 
•madder,  are  made  the  gold  yellow,  aurord,  thought-colour,  macarate, 
ifabeila,  chamoife-colour,  which  are  all  cafts  or  fhades  of  yellow. 
Painters  or  enamellers  make  their  yellow  of  mafticote,  which  is  cerus 
jaifed  to  a  yellow  colour  by  the  fire,  <>r  with  oker.  Limners  and 
colourtffs  make  it  with  fatfron,  French  berries,  orcanet'e,  &c.  Mr-.., 
Boyle  tells  us,  a  moft  beautiful  yellow  maybe  procured  by  taking 
good  qukkfilver,  and  three  or  four  times  it’s  weight  of  oil  of  vitriol, 
and  drawing  off,  in  a  goal's  retort,  the  faline  menftruum  from  tlie 
metalline  liquor,  till  tiiere  remains  a  dry  fnow- white  calx  at  the 
bottom  :  on  pouring  a  large  quantity  of  fair  water  on  this,  the  co¬ 
lour  changes  to  an  excellent  light  yellow. 

He  fays,  he  fears  this  colour  is  too  coftly  to  be  ufed  by  painters  : 
and  he  does  not. know  how  it  would  agree  with  every  pigment,  ef- 
jpecially  oil  colours. 

The  leaves  of  many  kinds  of  herbs  and  trees  give  a  yellow  dye  to 
wool  or  woollen  cloth  that  has  been^revioufly  boiled  with  a  folution 
of  alum  and  tartar.  Weld  in  particular  affords  a  fin  e  yellow,  and  is 
commonly  made  ufe  of  for  this  purpofe  by  the  dyers.  There  is, 
indeed,  no  colour  for  which  we  have  fuch  plenty  of  materials  as  for 
yellow. 

Mr.  HeMot  obferves,  in  lvis  Art  de  Teindre,  that  all  leaves,  barks, 
and  roots,  which,  on  being  chewed,  difeover  a  flight  aftringency,  as 
the  leaves  of  the^lmond,  peach,  and  pear-trees,  alh-bark  (efpecially 
that  taken  off  after  the  firft  riling  of  the  fap  in  the  fpring)Kthe  roots 
of  wild  patience,  &c.  (fee  Leaf)  yield  durable  yellows,  more  or 
iefs  beautiful,  according  to  tlie  length  of  time  that  the  boiling  is  con¬ 
tinued,  and  the  proportions  of  alum  and  tartar  in  the  preparatory 
liquor:  that  a  large  quantity  of  alum  makes  thefe  yellows  approach 
to  the  elegant  yellow  of  weld  :  that  if  the  tartar  is  made  to  prevail, 
h  inclines  them  to  an  orange:  and  that  if  the  roots,  barks,  or  leaves, 
be  too  long  boiled,  the  yellow  proves  tarnifhed,  and  acquires  fhades 
of  brown. 

The  Chinefe  are  famous  for  their  yellows  in  dyeing,  which  never 
change  with  wafhing.  They  make  this  dye  qj  the  flowers  of  the 
acacia,  in  a  manner  in  which  we  might  ufe  feveral  of  our  produc¬ 
tions  to  a  great  advantage. 

It  is  thus:  they  gather  the  flowers  before  they  are  perfectly  ripe, 
and  dry  them  up  in  a?  earthen  veffel  over  a  gentle  heat,  till  they  crifp 
up  in  the  manner  of  tea-leaves:  then  they  add  to  them  the  ripe  feeds 
of  the  fame  tree  in  different  proportions  ;  and  then  boiling  them  in 
river  water  with  alum,  they  give  th e  yellow  in  any  degree  they  pleafe. 

Yellow -hammer,  in  ornithology,  the  name  of  a  very  common 
Englifli  bird,  called  by  authors  emberizalutea;  and  by  Linnaeus  em- 
beriza  citrinella  ;  and  by  fome  hortulanus  ;  by  others  luteus ;  and  by 
others  chloreus. 

The  bill  is  of  a  dufky  hue ;  the  crown,  of  the  head  is  of  a  pleafant 
pale  yellow;  in  fome  almoft  plain,  in  others  fpotted  with  brown  ;  the 
hund  part  of  the  neck  is  tinged  with  green  ;  the  chin  and  throat  are 
'  yellow;  the  bread  is  marked  with  an  orange- red ;  the  belly  yellow.;  1 
the  leiler  coverts  of  the  wings  are  green ;  the  others  duiky,  edged  j 
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with  ruit  colour  ;  ihe  back  of  the  lame  colours  ;  the  rump  of  a  nifty 
red  ;  the  quill-feathers  dulky,  edged  on  their  exterior  fide  with  yel¬ 
low  ilh  green  ;  tlie  tail  is  a  little  forked;  the  middle  feathers  are 
brown;  the  two  middlemoft  edged  011  both  lides  with  green,  the 
others  on  their  exterior  lides  only  ;  the  interior  lides  of  the  two  out- 
nioft  feathers  are  marked  obliquely  near  their  ends  with  white. 

This  fpecies  makes  a  large  flat  nefton  the  ground,  near  a  bufti  or 
hedge,  of  mofs,  dried  roots,  and  horfe-hair :  it  lays  fix  eggs,  of  a 
white  colour,  with  dark  purple  veins  ;  and  in  winter  frequents  our 
farm  yards  with  other  fmall  birds. 

I  here  is  befide  this  another  kind,  which  is  much  fmaller  and  of  a 
browner  colour  on  the  back:  this  is  called  by  fome  authors  zivolo> 

Yellow  jaundice,  in  medicine.  See  the  article  Jaundice. 

Ye  llow,  kings,  is  a  pure  orpiment,  or  arfenic  coloured  with 
fulphur,  ufed  tor  painting  in  oil  and  varnilh  ;  of  an  extreme  bright 
colour,  and  when  good  a  true  yellow  :  when  ufed  alone,  it  will  ftand 
well;  but  mixed  with  white  lead,  and  feveral  other  pigments,  it’s 
colour  flies  or  changes.  It  is  fometimes  mixed  with  blue  pigments 
to  form  a  green  colour.  This  pigment  may  be  prepared  by  mixing  . 
fulphur  and  arfenic  by  fublimation :  taking  of  arfenic  powdered; 
arid  flowers  of  fulphur,  in  the  proportion  of  twenty  parts  of  the  firft 
to  one  of  the  fecond,  and  putting  them  into  a  fublimer,  and  fublim- 
ingthem  in  a  fand-heat  by  means  of  a  furnace  particularly  adapted 
to  the  purpofe.  When  the  operation  is  completed,  the  king  s yel¬ 
low  will  be  found  in  the  upper  part  of  the  glafs,  which  muft  be  fepa- 
rated  with  care  from  any  foul  parts  adhering  to  it  in  the  glafs,  and 
levigated  into  an  uniform  powder.  It  may  be  alfo  obtained  from 
common  orpiment,  by  fubliming  it  in  the  fame  manner.  This 
pigment  may  be  rendered  warmer,  or  more  inclined  to  orange,  by 
increafing  the  proportion  of  the  fulphur;  and  viceverfd. 

Yellow  ochre.  See  th?  article  Ochre. 

Yellows,  adifeafe  in  a  horfe,  much  the  fame  with  that  called 
the  jaundice  in  man. 

There  are  two  kinds  of  it,  the  yellow  and  the  black.  The  yellow 
is  a  very  frequent  diforder,  fay  the  farriers,  ariling  from  obftrubtions 
in  the  gall-pipe,  or  the  little  duds  opening  into  the  fame,  occafion- 
ed  by  vifeid  or  gritty  matter  lodged  therein,  ora  plenitude  and  com- 
prelfion  of  the  neighbouring  blood-veffels,  by  means  of  which  the 
matter  that  ftiould  be  turned  into  gall,  is  taken  up  by  the  vein,  and 
carried  into  the  mafs  of  blood,  which  it  tinctures  yellow;  fo  that  the 
eyes,  infide  of  the  lips,  and  other  parts  of  the  mouth  capable  of 
Ihewing  the  colour,  appear  yellow.  The  effed  whereof  is,  that  a 
horfe  will  be  dull,  heavy,  and  low  fpirited,  eafily  jaded  by  the  leaft 
labour  or  exercife,  &c.  The  black  is  known  by  other  fymptoms  ; 
the  whites  of  the  eyes,  mouth,  and  bps  turn  to  a  dufky  colour,  and 
are  not  fo  clear  and  fanguine  as  before. 

For  the  cure  of  this  difeafe,  we  are  directed  to  diffolve  an  ounce 
of  mithridate  ir>  a  quart  of  ale,  or  beer,  and  give  it  the  horfe  luke¬ 
warm  ;  or  inftead  of  mithridate,  two  ounces  of  Venice-treacle ;  and 
if  that  is  not  to  be  had,  three  fpuonfuls  of  common  treacle.  This 
diftemper  is  alfo  incident  to  black  cattle.  The  cure  for  black  cattle 
is,  to  bleed  them  in  the  ears,  eyes,  and  in  the  tail  ;  to  put  fait  into 
their  ears,  and  to  rub  them  between  your  hands;  and  being  blooded, 
give  them  two  handfuls  of  fait  down  their  throats,  dry  overnight. 
In  the  morning  let  them  have  fenugreek,  ttirmeric,  long-pepper, 
ar.nifeed,  and  liquorice,  but  two  pennyworth  in  all,  made  into  a 
powder,  and  given  in  a  quart  of  ale  milk-warm. 

YEOMAN,  the  firft  or  higheft  degree  among  the  plebeians  of 
England,  next  in  order  to  the  gentry.  Th e  yeomen  are  properly  free¬ 
holders,  who,  having  land  of  their  own,  live  on  good  hufbandry. 

Yeoman  is  alfo  a  title  of  office  in  the  king’s  houihold,of  a  mid¬ 
dle  place  of  rank  between  an  uiher  and  a  groom. 

Yeomen  of  the  guard  were  anciently  two  hundred  and.  fifty  men 
of  the  beft  rank  under  gentry,  and  of  larger  ftature  than  ordinary, 
each  being  required  to  be  fix  feet  high.  At  prefent  there  are  but 
one  hundred  yeomen  in  conftant  duty,  and  feventy  more  not  in  duty  ; 
and  as  any  of  the  hundred  dies,  his  place  is  fupplied  out  of  the 
feventy.  They  go  drefled  after  the  manner  of  king  Henry  VII  l’s 
time.  They  formerly  had  diet  as  well  as  wages,  when  in  waiting; 
but  this  was  taken  off  in  the  reign  of  queen  Anne. 

YERKING,  in  the  manege,  is  when  a  horfe  ftrikes  with  his 
legs,  or  flings  ai)d  kicks  back  with  his  whole  hind  quarters,  ftretch- 
ing  out  the  two  legs,  nearly  together,  and  even  to  tneir  full  extent. 

YEST,  Yeast,  or  Barm,  a  head,  or  feum  riling  upon  beer  or 
ale,  while  working  or  fermenting  in  the  vat.  It  is  ufed  for  a  lea¬ 
ven  or  ferment  in  baking  of  bread,  as  ferving  to  I  well  or  puff  it  up 
very  conliderably  in  a  little  time,  and  to  make  it  much  lighter, 
whiter,  fuller,  and  more  delicate.  When  there  is  too  much  of  it, 
it  renders  the  bread  bitter. 

The  faculty  of  medicine  in  Paris,  by  a  decree  of  March  24,  1688, 
folemnly  maintained  it  noxious  to  the  health  of  the  people;  yet  that 
could  not  prevent  it’s  progrefs. 

The  ufe  of>w//.in  bread  is  but  of  late  {landing  among  us:  it  is 
not  above  a  century  fioce  the  avarice  of  the  bakers  firft  introduced 
it  •  and  then  it  was  only  done  by  Health.  Though  Pliny  witnelfcs 
it  to  have  been  ufed  by  the  ancient  Gauls. 

Common  al e-ye/jl  may  be  kept  frelh  and  fit  for  ufe  feveral  months, 
by  the  following  method  :  put  a  quantity  of  it  into  a  dole  canvas 
bag,  and  gently  (queeze  out  the  moifturc  in  a  ferew-prefs,  till  the 
retraining  matter  be  as  firm  and  (lift  as  clay. 

In  tins  (late  it  may  be  dole  packed  up  in  a  tight  caflc,  for  fecur- 
ing  it  from  the  air;  and  will  keep  frefti,  found,  and  fit  for  ufe  for  a 
long  time. 

This  is.a  fecret  that  might  be  of  great  ufe  to  the  brewers  and  dis¬ 
tillers  here,  who,  though  they  employ  vety  large  .quantities  o jyccijl, 
feem  to  know  no  method  of  prelerying  it,  or  railing  pufferies  of  it  ; 
for  want  of  which  they  fuftain  a  very  confiderable  lols  ;  whereas  the 
brewers  in  Flanders  make  a  very  great  atjyjintage  of  lupplying  the 

malt- 
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malt-diftillers  of  Holland  with  yeajii  which  is  rendered  lading,  and 
fit  for  carriage,  by  this  eafy  expedient. 

Mr.  Henry  has  repeatedly  prepared  an  artificial  ye ajl,  by  impreg¬ 
nating  flour  and  water  with  fixed  air,  with  which  he  has  made  very 
good  bread,  without  the  aflidance  of  any  other  ferment :  and  he  pro- 
pofes  this  method  ot  procuring  frelh  fermented  bread  at  fea. 

The  procefs  is  as  follows:  boil  flour  and  water  together  to  the 
confidence  of  treacle;  when  the  mixture  is  become  cold,  fill  afmall 
cafk  with  it.  Thiscafk  is  to  be  filled  up  in  the  manner  reprefented 
in  plate  56,  anddefcribed  under  Pyrmont  water,  for  the  im¬ 

pregnation  oi  water  with  fixed  air;  and  the  procefs  is  to  be  conduc¬ 
ted  in  a  fimilar  way,  except  that  the  cafk  is  to  be  agitated,  as  often 
as  the  mixture  rifes  to  about  two  thirds  of  the  capacity  of  the  funnel 
k ;  and  after  each  agitation,  which  lhould  continue  during  feveral 
minutes,  the  unabforbed  air  is  to  be  let  out,  by  withdrawing  the 
plug  from  the  orifice  m,  till  that  part  of  the  mixture  which  remained 
in  the  funnel  has  returned  into  the  cafk.  The  orifice  at  i  fhould  alfo 
be  larger  than  is  neceffary  in. the  other  operation,  on  account  of  the 
fuperior  vifcidity  of  the  mixture.  When,  after  repeated  agitation, 
the  mixntre,  which  has  afcended  into  the  funnel,  does  not  fublide 
into  the  cafk,,  it  may  be  fuppofed  incapable  of  abforbing  more  air. 

Pour  the  mixture,  thus  famrated,  into  one  or  more  large  bottles, 
or  narrow-mouthed  jars  ;  cover  it  over  loofely  with  paper,  and  upon 
that  lay  a  flate  or  board  with  a  weight  to  keep  it  Heady.  Place  the 
veflel  in  a  fituation,  where  the  thermometer  will  ftand  trom  70  to  8o°, 
and  flir  up  the  mixture  two  or  three  times  in  twenty-four  hours.  In 
about  tvyo  days,  fuch  a  degree  of  fermentation  will  have  taken  place, 
as  to  give  the  mixture  the  appearance  of  yeajl. 

W  ith  the  yeaji  in  this  date,  and  before  it  has  acquired  a  thoroughly 
vinous,  fmelf,  mix  the  quantity  of  flour  intended  for  bread,  in  the 
proportion  of  fix  pounds  of  flour  to  a  quart  of  tit e  yeajl,  and  a  dif¬ 
fident  portion  of  warm  water.  Knead  them  well  together  in  a 
proper  veflel,  and  covering  it  with  a-Hoth,  let  the  dough  (land  for 
twelve  hours,  or  till  it  appears  to  be  fufffliently  fermented,  in  the 
fbrementioned  degree  of  warmth.  It  is  then  to  be  formed  into 
loaves,  and  baked. 

Mr.  Henry  adds,  that  perhaps  th z  ycaft  would  be  more  perfed,  if 
a  decoction  of  malt  were  ufed  inftcad  of  Ample  water. 

When  the  operation  is  finifhed,  the  cafk,  in  order  to  prevent  it's 
contracting  a  difagreeable  taint,  fhould  be  well  waffled. 

YETTUS,  in  natural  hiltory,  a  name  given  by  the  writers  of 
the  middle  ages,  to  a  fpecies  of  marble  of  a  deep  red  ;  which  was 
ufed  by  feme  as  a  touch-ftone. 

YEVA  char  rum,  in  natural  hiftory,  a  name  given  by  the  people 
of  the  Eaft  Indies  to  a  kind  of  litharge  ;  which  is  very  common  in 
that  part  of  the  world,  and  is  faid  to  be  made  partly  from  lead  and 
partly  from  zinc. 

YEW,  taxus,  in  botany,  a  genus  of  the  dioecia  monodelphia  clafs. 
It’s  characters  are  thefe  :  the  male  flowers  are  for  the  moft  part  pro¬ 
duced  on  feparate  trees  from  thofe  with  the  fruit ;  they  have  neither 
empalement  nor  petals,  but  the  germ  is  like  a  four-leaved  cover  ; 
they  have  k  great  number  offlamina,  which  are  joined  at  the  bot¬ 
tom  in  a  column  longer  than  the  germ,  terminated  by  deprefl'ed  fum- 
mits  having  obtule  borders,  and  eight  points  opening  on  each  fide 
their  bafe,  and  cafting  their  farina.  The  female  flowers  are  liks  the 
male,  having  no  empalement  nor  petals,  but  having  an  oval  acute- 
pointed  germen,  but  no  ftyle,  crowned  by  an  obtufe  ftigma ;  the 
germen  becomes  a  berry  lengthened  from  the  receptacle,  globular  at 
the  top,  covered  by  a  proper  coat  at  bottom,  open  at  the  top,  lull 
of  juice  ot  a  red  colour,  including  one  oblong  oval  feed,  whofe  top 
Without  the  berry  is  prominent.  Linnaeus  enumerates  two  fpecies. 

We  have  but  one  fpecies  which  grows  naturally  in  England  •  and 
is  of  great  ufe  in  gardens  to  form  hedges  for  the  fhelter  of  exotic 
plants.  They  are  but  of  flow  growth,  yet  in  time  arrive  to  a  preat 
lize.  1  he  timber  is  greatly  efleemed  for  many  ufes. 

They  may  be  eafily  propagated  by  fowing  their  berries  in  autumn 
as  foon  as  they  are  ripe,  upon  a  fhady  bed  of  11 , dunged  foil,  cover! 
tng  them  about  the  thicknefs  ot  half  an  inch  with  the  fame  ea-th 
In  the  fpnng  the  bed/ muff  be  cleared  from  weeds,  and  in  a  dry  fea! 
fon  re, r*  bed  with  water.  1  he  plants,  when  they  come  up,  (hon'd 
alfo  be  always  kept  clear  from  weeds.  After  remaining  in  this  bed 
for  two  years,  they  fh'ould  be  removed  in  Ocftober  into  a  foot  of 
frefn  undunged  foil,  and  planted  in  beds  about  four  or  five  feet  wide 
in  rows  about  a  foot  afunder,  and  fix  inches  from  each  other ;  laying 
mutch  upon  the  furface  of  the  ground  about  their  roots,  and  water* 

g  them  in  dry  weather  till  they  have  taken  root.  From  thefe  beds 
where  they  may  remain  two  or  three  years,  they  fhould  be  removed 

feetUandatl  the  dT^V  “  ■ d,  in  F0WS  3t  the  diftance  three 

'  d  the  di  fiance  ot  eighteen  inches  from  one  another-  when 

the)  have  continued  three  or  four  years  in  the  nurferv,  they  mavbe 
tianfplanted  into  the  ground  where  they  are  to  remain  •  removing 

*■  w*  j»W  L  iSr r,lins  of  a  fcum  «*» 

<J  girtPh;  hofftfea.l!*' W'  “  lhe  manege’ is  the  bridle, 

from  the  S  bf  “ n°" 

pUar,  is ^frequently  ulej  for  fihm,  rJdl, S,  P'lmef,  lay, 
converted  into  ...  See  ,1,/ arricli  Geld,  and  G,°?  8 

YIN,  a  word  ufed  bv  lome  of  nU  , 
verdipris.  '  chemical  writers  to  exprefs 

YNCA,  or  Inc*,  an  appellation  given  to  the  king,  oil  Peru, 


and  princes  of  the  blood  ;  the  word  literally  iignifying  lord,  king, 
emperor,  and  royal  blood. 

YOAK,  or  Yoke,  in  agriculture,  a  frame  of  Wood,’  fitted  over 
the  necks  ot  oxen,  whereby  they,  ate  coupled  together,  and  harnefled 
to  the  plough. 

T  he  Romans  made  the  enemies  they  fubdued,  pais  under  the  \oh, 
which  they  called  Jubjugum  miiterc ;  that  is;  they  made  them  "pals 
under  a  fort  of  furca  patibulares ,  or  gallows,  confiding  of  a  pike,  or 
other  weapon,  laid  acrofs  two  others,  planted  upright  in  the  ground. 

tSVar-YoAK.  When  the  fea  is  Co  rough,  that  the  helm  cannot  be 
governed  by  the  hands  thefeamen  make  a  yoak  to  fleer  by  •  that- is 
they  fix  two  blocks  to  the  er.d  of  the  helm,  and  reeving  two  Email 
ropes  through  them,  which  they  call  falls,  by  having  Tome  men  at 
each  tackle,  they  govern  the  helm  by  dirt Elion.  They  have  another 
way  of  making  a  fea  yoke,  by  taking  a  double  turn  about  the  end  of 
the  helm  with  a  (ingle  rope,  the  ends  being  laid  to  the  (hip’s  fides 
by  means  ot  which  they  guide  the  helm. 

YOLK,  or  Yelk,  in  natural  hiftory,  the  yellow  part  in  the 
middle  of  the  egg.  1 

The  chicken  is  formed  out  of,  and  nourifhed  by  the  white  alone 
till  it  be  grown  to  fome  bulk  :  after  which,  the  'yolk  ferves  it  for 
nourilhment ;  which  it  likewifc  does,  in  part,  after  it  is  hatched.  For 
a  good  part  of  the  yolk  remains  after  exclufion  ;  being  received  into 
the  chicken’s  belly  :  and  being  there  referved,  as  in  a  itore-houfe,  is 
by  the  dudlus  inteftinalis,  as  by  a  funnel,  conveyed  into  the  guts 
and  ferves  inftead  of  milk. 

YOUNG.  See  Generation,  Conception,  Gestation 
Embryo,  FcErus,  Delivery,  Child,  Ac. — in  the  army,  that 
regiment,  or  officer,  is  faid  to  be  the  younger ,  junior,  which  was  laft 
railed,  or  whofe  commiflion  is  of  latelt  date,  whatever  be  the  a^e  of 
the  manner however  long  he  may  have  ferved  in  other  capacities. 

/QUAKERS,  among  lailors,  are  the  younger  failors,  oiher.wife 
czWzA  fornnaJl-Dicn  ;  whofe  bufinefs  it  is  to  take  in  the  top-fails,  fuil 
the  fails,  fling  t fie  yards,  &c. 

\  OU  1  El.  See  the  article  Adolescence. 

The  renovation  of  youth  has  been  much  foughtafter  by  chemical 
adepts;  and  many  of  them  pretended  to  various  fecrets  for  this  pur- 
pofe:  but  unluckily  the  death  of  the  pretenders  proved  a  fufficient 
refutation  of  their  doftrine.  Paracelfus  talks  of  the  mflhty  things 
he  could  do  with  his  ens  primum  ;  and  ev<sn  Mr  Bbyle*tells  fome 
ftrange  things  about  the  ens  primum  of'  balm. 

YOUTH,  Juventus,  in  the  Pagan  theology,  a  goddefs  vvorfnipped 
among  the  Romans,  who,  together  with  the  god  Mars  and  Ter¬ 
minus,  kept  her  place  in  the  Capitol  along  with  Jupiter,  when  the 
other  deities  were  turned  out  ;  whence  the  Romans  drew  a  lucky 
omen  for  the  durablenefs  oi  their  empire. 

.  YPSILOIDES,  in  anatomy,  the  third  genuine  future  of  the  cra¬ 
nium,  thus  called  from  it  s  refembling  a  Greek  v,  or  vpfilon. 

YQUETAYA,  in  natural  hiftory,  a  plant  growing  in  Brafil, 
mng  uled  as  a  medicine  in  that  country  ;  and  lately  difeovered  to  the 
Europeans  by  a  French  furgeon. 

•  -It,,haSnthlS  rerr'arkabIe  property,  that  it  takes  away  from  fennaali 
'*  s  1,1  tafte  an^  faell ;  which  property  of  correding  the  infufion  of 
fenna  was  before  wholly  unknown. 

in  ichthyology,  a  name  given  by  Athenxus  and  fome  other 
of  the  Greek  writers,  to  the  fidi  called  mus  and  [us  by  others.  It  is 
the  craprifcus  of  later  writers.  See  the  article  Goa  rfjb: 

YSAMBRA,  a  word  ufed  by  fome  as  a  name  for  hellebore,  and 
by  others  to  exprefs  a  fpecies  of  poifon  prepared  in  Spain,  of  which 
hellebore  is  an  ingredient. 

vcAoPo  in  zoolo§y>  a  pame  given  to  the  chamois. 

i  S(J l  J  S,  a  term  ufed  by  fome  to  exprefs  the  chemical  art  of 
leparation. 

vu' "A  w'^/r  which  Pome  °P  chemical  writers  call  iron. 

y  I  ZAlMrA  I  LI,  in  the  ateria  medica,  a  name  given  by  fome 
to  the  cevadilla,  or  bordeum  cojhcum ,  the  cauftic  Indian  barley. 

!n,  b,°fany’  a  §enus  Petits,  whofe  flower  is  campanu- 
lated,  and  divided  into  fix  Urge  ovate  petals,  cohering  at.  their  bafe  : 
the  ftamina  are  fix  fliort  filaments,  topped  with  (mail  anthera; :  the 
mint  is  an  oblong  trifid  capfule,  obttifely  triangular,  and  divided  into 
three  cells  which  contain  many  feeds  lying  over  each  other  in  a 
double  order. 

The  yucca  has  much  the  appearance  of  the  aloe,  and,  is  propa- 
gated  in  the  fame  manner ;  and  from  the  dried  root  of  a  fpecies,  a 
kind  oi  bread  is  made  by  the  Indians. 

YXIR,  a  word  ufed  by  fome  oi  the  old  chemifts,  to  exprefs'any 
thing  good  in  medicine.  . 

i  A  Zu^A^rHTL,!’  in  ornitho!o;y,  the  Indian  name  for  a  bird 
c.efcribcd  by  Niertmberg,  and  called  the  crejled  eagle. 

_  Y  Z QUIEP A1  L,  in  zoology,  the  name  of  an  Americfin  aniipal' 
of  the  weafe  kind,  witli  a  fhort  (lender  nofe;  fliort  ears  and  legs: 
black  body,  full  of  hair;  long  tail,  of  a  black  and  white  colour ;  it’s 
length  from  nole  to  tail  is  about  eighteen  inches.  It  inhabits  Mexico 
and  perhaps  other  parts  of  America.  It  lives  in  the  cavesand  in  the* 
hollows  of  rocks,  where  it  breeds,  and  6Vings  up  it’s  offspring.  It 
feeds  on  worms  beetles,  and  other  in fc&Vafld'  fmall  artitmfts  f when 
purfued,  it  breaks  wind  backward  with  an  ihfitpportabfe  'ftencli:  • 

1  rofellor  Kalm  was  one  night  in  danger  of  being  (nfi'oCated  by  one 
that  was  purfued  into  a  houfe  were ; he  flepf;  and  it  affeited  the 
cattle  io,  tiiat  they  bellowed  through’  puin/ 

.  which  was  killed  by  a  niaid-fervaht  in  a  cellar,  fa  affcifled 

ter  wit  i  it  s  flench,  that  (he  lay  ill  for  fev.eral  days;  arid  all  the  prb- 
vtltons  in  the  place  were  tainted  to  fuch  a  degree,  that  the  owner  ’ 

was  obliged  to  throw  them  away.  -  ■  •  -fl.: 

Neverthelefis,  the  flefli  is  reckoned  good  meat,  and  not  unlike  that 
ot  a  p,g  :  but  it  mutt  be  fkinned,  as  foon  as  killed,  and  the  bladder  ’ 
taken  carefully  out.  -  :  :  a. 
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*  *  Many  Articles  ufually  given  under  this  Letter  in  other  Diflionaries,  are  incorporated,  according  to  our  NciV  Plan,  in  the  Syftem:?, 

Differtations,  Treatifes,  &c.  introduced  in  different  Parts  of  this  Work. 


ZThe  twenty  fourth  and  laff  letter,  and  the  nineteenth 
confonant  of  our  alphabet;  the  found  of  which  is 
formed  by  a  motion  of  the  tongue  from  the  palate 
downwards  and  upwards  to  it  again,  with  a  (hutting 
%  and  opening  of  the  teeth  at  the  fame  time. 

■S  This  letter  has  been  reputed  a  double  confonant, 
having  the  found  d  s  ;  but  fome  think  with  very  little  realon  ;  and,  as 
if  we  thought  otherwife,  we  often  double  it,  as  in  puzzle,  muzzle, 
&c. 

Among  the  ancients  Z  was  a  numeral  letter,  fignifying  twothou- 
fand  ;  and  with  a  da(h  at  top,  Z  fignified  two  thoufand  times  two 
thoufand,  or  four  millions.  , 

In  abbreviations,  this  letter  formerly  flood  as  a  mark  for  feveral 
forts  of  weights ;  fometimes  it  fignified  an  ounce  and  a  half,  and 
very  frequently  it  (food  for  half  an  ounce  ;  fometimes  for  the  eighth 
part  of  an  ounce,  or  a  dram  troy  weight ;  and  it  was  in  the  earlier 
times  ufed  to  exprefs  the  third  part  of  one  ounce,  or  eight  fcruples. 
ZZ  were  ufed  by  fome  of  the  ancient  phyficians  to  exprefs  myrrh, 
and  at  prefent  they  are  often  ufed  to  fignity  zmziber,  or  ginger. 

ZAARA,  a  word  ufed  by  the  Arabian  phyficians,  to  exprefs  the 
vigilia  morboja,  or  continual  watchings  of  perfons  in  many  illneffes. 

ZACINTHA,  in  botany,  a  fpecies  of  lapfana  This  is  what 
has  ufually  been  called  by  authors  chiconum  verrucofum,  the  wart 
gum-fuocory. 

ZACYNTHUS,  an  epithet  ufed  by  the  ancients  to  a  liquid  bi¬ 
tumen,  from  the  ifland  Zant. 

ZADURA,  in  the  materia  medica  of  the  ancients,  a  name  given 
to  a  foreign  root,  which  was  round  and  fmooth,  and  of  the  colour  ot 
ginger.  It  was  at  that  time  imported  from  the  Indies,  and  greatly 
effeemed  in  peftilential  cafes. 

ZAFFABEN,  a  word  ufed  by  fome  of  the  chemical  writers  to  ex¬ 
prefs  putty. 

ZAFFER,  or  Zaffre,  in  chemiftry,  the  name  of  a  blue  fub- 
ftance,  of  the  hardnefs  and  form  of  a  (tone. 

It  is  in  reality  a  preparation  ot  cobalt ;  the  calx  of  that  mineral 
being  mixed  with  powdered  flints,  and  wetted  with  water  to  bring  it 
into  this  form.  To  prepare  this  for  life  in  the  glafs-xrade,  put  it  in 
the  furnace  ;  then  put  into  an  iron  ladle  to  be  heated  red-hot,  and 
fprinkle  it  with  ftrong  vinegar ;  and  when  cold,  grind  it  on  a  por¬ 
phyry  to  an  impalpable  powder  ;  then  throw  this  into  water  in  glazed 
earthen  pans ;  and  when  it  has  been  well  fiirred  about,  let  it  fettle, 
and  pour  off  the  water  :  repeat  this  wafhing  often,  and  the  foulnels 
of  the  zajfer  will  be  thus  wholly  feparated :  dry  the  powder,  and 
keep  it  for  ufe. 

ZAFFRAM,  a  word  ufed  often  in  authors  to  exprefs  faffron,  but 
fometimes  as  the  name  of  other  things  of  a  yellow  colour ;  thus 
ochre  was  called  by  this  name. 

ZAFRANIA,  in  colours,  a  term  u,5cd  by  the  Greeks  to  exprefs 
the  yellow  of  faffron.  The  barbarous  writers  of  the  after-ages 
translated  it  into  the  Latin  crocietas,  or  faffron -colour. 

The  later  Greek  writers  only  ufe  it,  and  they  have  taken  it  lite- 
lally  from  the  Arabians,  Avicenna,  and  Serapio.  This  was  a  term 
ufed  by  them  to  exprefs  the  colour  of  the  fine  bole-armenic  of  Galen, 
which  they  tell  us  flained  paper  to  a  fine  and  beautiful  gold  colour. 

ZAGU,  in  the  maieria  medica,  the  name  given  by  fome  authors 
to  the  fago-tree,  the  todda  pauna,  or  palmaft  u£tu  pruniformi. 

ZAHIA,  a  word  ufed  by  the  Arabian  phyficians,  to  exprefs  a  fort 
of  dyfentery,  in  which  there  was  a  very  large  difeharge  of  blood 
from  the  return,  attended  with  an  evident  fenfation  of  abrafion,  or 
pain  in  the  bowels. 

ZAIBAC,  one  of  the  many  names  by  which  the  ancient  chemifts 
have  ailed  mercury. 

ZAIDIR,  a  name  by  which  fome  of  the  chemical  writers  have 
called  verdigris,  or  the  ruff  of  copper  ;  and  others,  the  metal  itlelf ; 
and  fome,  brafs. 

ZAIM,  a  portion  of  land  allotted  for  the  fubfifterlce  of  a  horfe- 
man  in  the  Turkilh  militia  ;  called  alfo  timar. 

ZAIN,  in  the  manege.  A  horfe  is  called  in  French  z am,  that 
is  of  a  dark  colour,  neither  grey  nor  white,  and  without  any  white 
fpot  or  mark  upon  him. 

ZAIRAGIA,  a  kind  of  divination  in  ufe  among  the  Arabs,  per¬ 
formed  by  means  of  divers  wheels  or  circles  placed  concentric  to  one 
another,  and  noted  with  feveral  letters,  which  are  brought  to  anfvver 
to  each  other  by  moving  the  circles  according  to  certain  rules. 
ZAMECH,  a  name  given  by  fome  writers  to  the  lapis  lazuli. 
ZAMIA,  in  botany,  a  genus  of  palm'a  in  Linnaeus's  appendix; 
the  characters  of  which  are,  that  the  fructification  is  obfeure,  and 
the  ffruCture  of  the  flowers  like  the  equijetum.  There  is  one  fpecies. 

ZAMPOGNA,  in  the  Italian  muHc,  is  ufed  to  denote  any  in- 
ffrutnent  that  founds  like  a  flute  ;  and  particularly  a  bagpipe,  being 
anaffemblage  of  divers  pipes  of  different  fizes.  It  is  alfo  taken  for 
a  common  flute. 

ZANNA,  the  name  of  a  medicinal  earth,  deferibed  by  Oribafius; 
he  fays,  it  is  found  in  Armenia,  in  that  part  which  borders  on  Cap¬ 
padocia  ;  and  that  it  is  very  drying  and  of  a  pale  colour,  and  eaiiiy 
difuruted  by  water,  falling  into  a  fine  powder  like  lime.  It  is  called 
by  the  natives  zarina ,  and  the  mountain  from  which  it  is  taken  is 
near  the  city  Baganona.  It  is  of  a  drying  and  affringent  nature. 

ZANNICHELLI A,  in  botany,  a  genus  of  plants,  producing 
male  and  female  flowers ;  the  male  flower  hath  neither  cup  nor  corolla, 
confiding  only  of  a  long,  ereCl,  Angle  filament,  topped  with  an 
ovate  anthera  ;  the  female  flovVer,  which  is  placed  near  the  filament, 
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has  no  corolla,  but  confifls  of  a  monophyllous  vehtneofe  cup,  which 
is  fcarce  vifible,  and  four  corniculated  germina,  w  hich  join  together, 
and  afterwards  become  the  fame  number  of  oblong  feeds,  which  are 
acuminated  on  both  fides. 

ZANONIA,  in  botany*  a  genus  producing  male  and  female  flow¬ 
ers  on  dirtmCl  plants  ;  the  male  flower  is  monopetalous,  and  divided 
into  three  pointed  inflexed  fegments,  with  five  patent  ffamina;  the 
corolla  of  the  female  flower  is  like  that  of  the  male,  and  the  fruit  is 
a  long,  very  large,  truncated  berry,  attenuated  at  the  bafe ;  it  con¬ 
tains  three  cells,  in  each  of  which  are  placed  two  feeds,  of  an  oblong 
roui.diffi  figure. 

ZANTi  lENES,  in  natural  hi/1  ory,  a  name  given  by  the  ancients 
to  a  ioilile  fubftanoe  found  in  Media.  Pliny  quotes  Democritus  for 
faying,  that  if  rubbed  in  palm-wine  and  faff, on,  it  became  foft  as 
wax,  and  yielded  a  very  fweet  fmell. 

ZAPATA,  or  Sapata,  a  kind  of  feaft  or  ceremony  held  in 
Italy,  in  the  courts  ot  certain  princes,on  St.  Nicholas's  day  ;  where¬ 
in  people  hide  prefents  in  the  fhoes  or  flippers, of  thofe  they  would 
do  honour  to,  in  fuch  a  manner  as  may  lurprife  them  on  the  morrow 
when  they  come  to  drefs  ;  being  do  e  in  imitation  of  St.  Nicholas, 
■who  ufed,  in  the  night  time,  to  throw  purfes  of  money  in  at  the 
windows,  to  marry  poor  maids  withal.  See  Baldwyfi’s  New  Syftem 
of  Univerfal  Geography  printed  in  folio. 

ZARNAB,  in  the  materia  medica,  a  term  ufed  by  Avicenna  and 
Serapio  to  exprefs  the  carpesia  of  the  ancient  Greeks. 

ZARNACH,  the  fame  as  the  word  zarnich  ;  the  nameof  the 
orpiment  of  the  Arabians.  It  was  not  confined  however  to  this  f  nfe 
alone,  but  was  ufed  as  a  name  for  other  things  ufed  in  painting,  and 
particularly  for  the  lapis  armenus.  However,  Diofcorides  and  Tbeo- 
phraftus  called  the  lapis  armenus  by  the  name  of  armeniori,  and  the  zar- 
nach  by  that  of  arrenecon ,  that  is,  orpiment. 

ZARNICH,  in  natural  hiftory,  the  name  of  a  genus  of  foflils, 
the  charadLrs  of  which  are  thefe:  they  are  inflammable  fubffauces, 
notcompofed  of  plates  or  flakes,  but  of  a  plain,  Ample,  and  unit  irm 
ffruCture,  not  flexile  nor  elaffic,  foluble  in  oil,  and  burning  with  a 
whitifh  flame,  and  of  a  noxious  fmell  like  garlic.  There  are  four 
fpecies. 

ZARUTHAN,  in  furgery,  a  word  ufed  "by  fome  to  exprefs  a  hard 
and  unequal  tumor  of  the  bread:,  attended  with  a  burning  heat,  and 
a  violent  but  not  continual  pain.  This  is  by  fome  referred  to  the 
cancer,  and  accounted  a  fpecies  of  that  terrible  diforder  :  it’s  caufe 
is  fuppofed  to  be  a  fharp  ichorous  humour  in  the  blood. 

ZAUROS,  in  ichthyology,  a  name  given  by  the  ancient  Greeks 
to  that  fifh  which  we  call  saurus  and  lacertus,  and  which  is 
called  at  Rome  the  tarantula.  It  is  diftinguifhed  by  Artedi  by  the 
name  of  the  ofmerus,  with  eleven  rays  in  the  pinna  ani  ;  and  in  the 
Linnaean  fyftem  il  is  the  salmo  faurus,  with  ten  rays  in  the  pinna 
ani. 

ZEA,  in  botany,  a  fpecies  of  Indian  corn,  producing  male  and 
female  flowers  in  fpikes;  the  corolla  of  the  male  flower  is  a  bival- 
vular  glume,  with  two  compreffed  very  fhort  neCtai  ia  :  the  ffamina 
are  three  capillary  filaments,  topped  with  quadrangular  anthers  } 
the  corolla  of  the  female  flower  confifls  of  iwi  membranaceous, 
broa.l,  perfiflent  valves  :  there  is  no  pericarpium  ;  but  the  feeds, 
which  are  roundifh,  and  compreffed,  are  half  inclofed  in  a  large 
long  receptacle. 

ZEAL,  the  exercife  of  a  warm  animated  affeCtion,  or  paffion,  for 
any  thing.  See  the  article  Passion. 

The  Greek  philofophers  make  three  fpeciesof  zeal.  Thefirft,of 
envy  ;  the  fecond,  of  emulation,  or  imitation  ;  thethiid,  of  puty  or 
devotion;  which  laft  makes' what  the  divines  call  a  religious  zeal . 
See  the  articles  Envy  and  Emulation. 

ZEALOTS,  an  ancient  fed  of  the  Jews,  fo  called  from  their  pre¬ 
tended  zeal  for  God’s  laws,  and  the  honour  of  religion.  The  zea¬ 
lots  were  a  mofl  outrageous  and  ungovernable  peop'e ;  Riid  on  pre.e  ice 
of  aflerting  God’s  laws,  and  a  ffriCtnels  and  purity  of  religion,  af¬ 
firmed  a  liberty  of  queftioning  notorious  offenders  without  flaying  for 
the  ordinary  formalities  of  law. 

ZEBET,  a  word  ufed  by  fome  chemical  writers  to  exprefs  dung. 

ZEBLICIUM  manner ,  in  natural  hiftory,  a  name  given  by  (e- 
veral  authors  to  a  foft  green  marble  variegated  with  black  and  w  hite ; 
and  though  the  authors  who  have  deferibed  it  have  not  obferved  it, 
yet  it  no  way  differs  from  the  w  hite  ophites  of  the  ancients.  See 
the  article  Ophites. 

ZEBRA,  the  wild  afs,  in  zoology,  a  fpecies  of  equus,  tranfi. 
verfely  ftriattd.  It  is  an  extremely  beauiiful  animal,  and  though  in 
colouring  fo  much  different  from  all  other  kinds  and  varieties  of 
equus,  agrees  with  it  in  all  other  refpeCts  :  it  is  about  equal  to  the 
common  afs  in  lize,  but  of  a  much  more  elegant  figure  ;  the  head  is 
final  1  and  fhort,  the  ears  are  long,  the  eyes  are  large  and  bright,  and 
the  mouth  confiderably  large ;  the  neck  is  long  and  /lender,  but  ele¬ 
gantly  turned:  the  body  is  rounded,  and  final]  in  comparifoi*  of  that 
of  the  common  afs;  the  legs  are  long  .and fiercer,  the  tail  long  and 
beautiful,  but  hairy  only  at  the  end.  The  whole  animal  is  party, 
coloured,  or  beautifully  flriped  in  a  tranfverfe  direction,  with  long 
and  broad  (freaks,  alternately  of  a  deep,  g'ofl'y,  and  ihining  brown.’ !n 
and  whitifh,  with  fome  absolutely  black.  It  is  a  native  of  many 
parts  of  the  Eaft.  See  Plate  74,  Jig.  66. 

ZEBU,  in  zoology,  a  name  given  by  M.  de  Buffon  to  the  bos 
Indicus  of  Linnaeus. 

ZECHARIAH,  or  Zachariah,  a  canonical  book  of  the  Old 
Teftament,  containing  the  predictions  of  Zeckariah,  the  fon  of 
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Beret. „ jh,  and  grandfon  of  Iddo.  He  is  the  eleventh  of  thetwelve 

Ztchmab  entered  upon  the  prophetic  office  at  the  fame  time  with 
Haggai,  and  was  fent  to  the  Jews  upon  the  fame  mellage,  to  reprove 
them  for  their  backwardnefs  in  erefling  the  temple,  and  reftonng 
divine  worfliip  ;  but  efpecially  for  the  irregularity  of  their  lives  and 
manners,  which  could  not  but  derive  a  curfe  upon  them.  By  feveral 
notable  vifions  and  types,  he  endeavours  to  confirm  their  faith,  and 
eftablifh  their  affiirance  concerning  God’s  providence  with  them, 
and  care  over  them  ;  and  as  a  proof  and  demonftfation  of  this,  he 
interfperfes  the  mod  comfortable  promifes  of  the  coming  of  the  king¬ 
dom,  the  temple,  the  priefthood,  the  victory,  and  the  glory  of  Chrilt 
the  Branch.  Nor  does  he  forget  to  affiire  them  of  the  ruin  of  Baby¬ 
lon,  their  mod  implacable  enemy.  This  prophet  is  the  longeft  and 
mod  obfeure  of  all  the  lefTer  prophets,  his  ftyle  being  interrupted  and 

without  connexion.  _ 

ZED,  a  crooked  perfon,  fo  called  from  the  letter  Z,  and  figura¬ 
tively  an  infignifkant  fellow.  . 

ZEDOARY,  in  the  materia  medica,  a  root,  the  feveral  pieces  ot 
which  differ  fo  much  from  one  another  in  fhape,  that  thej  have  been 
divided  into  two  kinds,  as  if  two  different  things,  under  the  names 
of  the  long  and  round  zedoary,  being  only  the  feveral  parts  or  the 
fame  root. 

The  long  pieces  of  zedoary  are  of  a  very  fingular  figure;  they  are 
not  of  the  nature  of  the  common  long  roots  of  plants,  but  are, 
themfelves,  properly  tubera  or  glandules,  as  well  as  the  round  ones, 
differing  from  them  in  nothing  but  their  oblong  figure  :  they  are 
two,  three,  or  four  inches  in  length,  and  of  the  thicknefs  of  a  man  s 
finger ;  not  large  at  one  end,  and  tapering  away  to  the  other,  but 
thickeft  in  the  middle,  and  growing  gradually  fmaller  to  each  end, 
where  they  terminate  in  an  obtufe  point  each  way;  they  are  of  a 
tolerably  fmooth  furface,  except  that  they  have  fome  little  protube¬ 
rances  in  feveral  parts,  from  which  fibres  have  originally  grown : 
they  are  of  a  veryclofe  and  compadt  texture,  confiderably  heavy,  and 
very  hard;  they  will  not  cut  eafily  with  a  knife  ;  when  cut,  they 
fliew  a  fine,  fmooth,  and  gloffy  furface  ;  they  are  of  a  pale  greyifh 
colour  on  the  outfide,  with  a  faint  mixture  of  brown,  and  are  of  a 
dead  whitifh  hue  within  :  they  are  not  eafily  powdered  in  the  mortar ; 
their  fmell,  while  bruifing,  is  very  remarkable,  and  is  highly  aro¬ 
matic,  and  of  a  bitterifh  tafte.  The  round  zedoary  has  all  the  fame 
charadfers  with  this,  and  differs  only  in  figure,  being  fhort  and 
roundifh,  of  the  fize  of  a  fmall  walnut,  fmooth  on  the  furface,  ex¬ 
cept  where  the  bundles  of  fibres  have  adhered,  and  generally  running 
into  a  (harp  point  at  the  end. 

Zedoary  is  to  be  chofen  frefh,  found,  and  hard,  in  large  pieces  ;  it 
matters  not  as  to  fhape,  whether  long  or  round  ;  of  a  fmooth  fur¬ 
face,  and  of  a  fort  of  fatty  appearance  within,  too  hard  to  be  bitten 
by  the  teeth,  and  of  the  brifkeft  fmell  that  may  be ;  fuch  as  is  friable, 
dully,  and  worm-eaten,  is  to  berejedfed. 

Zedoary ,  both  of  the  long  and  round  kind,  is  brought  to  us  from 
China ;  and  we  find  by  the  Arabians,  that  they  alfo  had  it  from  the 
fame  place.  The  round  tubera  are  lefs  frequent  than  the  long,  and 
fome  of  them  have,  therefore,  fuppofed  them  the  produce  of  a  dif¬ 
ferent  and  more  rare  plant ;  but  this  is  not  fo  probable  as  that  the 
general  form  of  the  root  is  long,  and  the  round  tubera  are  only  lufus 
naturae,  and  lefs  frequent  in  it. 

The  plant  which  produces  it,  is  one  of  the  clafs  of  the  herbae  bul- 
bofis  affines  of  Mr.  Ray.  Zedoary,  diddled  with  common  water, 
affords  a  thick  and  denfe  effential  oil,  which  foon  concretes  of  itfelf 
into  a  kind  of  camphor,  and  on  this  oil  it’s  virtues  principally  depend. 
It  is  a  fudorific,  and  is  much  recommended  by  fome  in  fevers,  efpe¬ 
cially  of  the  malignant  kinds.  It  is  alfo  given  with  fuccefs  as  an 
expe£lorant  in  all  dilorders  of  the  bread  arifiog  from  a  tough  phlegm, 
which  it  powerfully  incides  and  attenuates  ;  it  is  alfo  good  againd 
flatulencies,  and  in  the  cholic;  it  ftrengthens  the  domach,  and 
adids  digedion  ;  and,  finally,  is  given  with  fuccefs  in  nervous  cafes 
of  all  kinds. 

ZEP  R,  a  word  by  which  fome  chemical  authors  exprefs  pitch. 

ZEGI,  or  Zagi,  a  word  ufed  by  Avicenna  and  others,  to  exprefs 
all  the  feveral  vitriolic  minerals.  See  Chalcitis,  and  Colcothar. 

ZEHERECH,  a  word  ufed  by  fome  of  the  chemical  writers  to 
exprefs  flowers  of  brafs. 

ZEITRABRA,  a  term  ufed  by  fome  of  the  chemifts  to  exprefs 
any  thing  that  is  fluxile. 

ZELEM,  in  the  materia  medica  of  the  ancients,  a  name  given  by 
Avicenna  and  others  to  a  fruit  common  in  Africa  in  their  time,  and 
much  edeemed  by  the  people  of  that  country,  and  called  there  by 
fome  piper  nigrorum,  the  black  people’s  pepper,  or  negro-pepper. 

ZEMA,  a  word  ufed  by  many  of  the  old  writers  for  a  deception 
or  apozem. 

ZEM  ^SARUM,  a  word  ufed  by  fome  of  the  chemical  writers  as 
a  name  for  cinnabar. 

ZEMECH,  a  word  ufed  by  fome  writers  as  a  name  for  lapis  lazuli. 

ZEMIA,  {muu,  among  the  Athenians,  is  fometimes  taken  in  a 
large  and  general  fenfe  for  any  kind  of  punilhment  ;  but  more  fre¬ 
quently  for  a  pecuniary  multi  or  fine  laid  upon  the  criminal,  ac¬ 
cording^  the  degreeof  his  offence. 

ZEMPHYRUS,  in  the  materia  medica  of  the  ancients,  a  name 
given  to  a  precious  done,  the  fragments  of  which  they  ufe  as  a  cor¬ 
dial  and  fudorific. 

It  appears  by  their  accounts,  that  this  done  was  blue  ;  and  hence 
many  have  too  haftily  judged,  that  it  was  the  lapis  lazuli;  but  in 

truth  it  was  the  sapphire. 

ZENDA,  a  general  term  coined  by  Paracelfus,  by  which  he  and 
his  followers  exprefs  extraneous  or  equivocal  generation,  or  the  pro- 
dua.on  of  bodies  without  a  fcminal  principle.  The  word  zerunda 
»s  ufed  to  exprefs  this  particular  fort  of  generation  of  men,  and  zel 
phi  in  regard  to  other  animals. 


ZEND,  or  Zenda vista,  a  book  containing  the  religion  ot 
the  magicians,  or  worlhippers  of  fire,  who  were  difciples  of  the  fa- 
moas  Zoroader. 

This  book  was  compofed  by  Zoroader  during  his  retirement  in  a 
cave,  and  contained  ail  the  pretended  revelations  of  that  impofloi< 

The  fird  part  contains  the  liturgy  of  the  magi,  which  is  ufed  among 
them  in  all  their  oratories  and  fire  temples  to  this  day  ;  they  reverence 
it  as  the  Chriftians  do  the  Bible,  and  the  Mahometans  the  Koran. 
There  are  found  many  things  in  the  zeud  taken  out  of  the  feriptures 
of  the  Old  Teftatnent,  which  Dr.  Prideaux  thinks  is  an  argument 
that  Zoroafter  was  originally  a  Jew.  Great  part  Of  the  pfalms  of 
David  are  inf'erted  in  the  zend ;  he  makes  Adam  and  Eve  to  have 
been  the  tird  parents  of  mankind,  and  gives  the  fame  hiffory  of  the 
'  creation  and  deluge  as  Mofes  does,  and  commands  the  fame  ob- 
fervances  about  clean  and  unclean  beads,  the  fame  law  of  paying 
tythes  to  the  facerdotal  order,  with  many  other  inditutions  of  Jewiih 
extradiion.  The  red  of  it’s  contents  are  an  hidorical  account  of  the 
life,  actions,  and  prophecies  of  it’s  author,  with  rules  and  exhorta¬ 
tions  to  morai  living.  The  Mahometans  have  a  fedl  which  they  call 
Zendikites,  which  are  f'aid  to  be  the  Sadducees  of  Mahometani (in,  de¬ 
nying  providence  and  the  refurredtion,  believing  the  tranfmigration 
of  fouls,  and  following  the  z end  of  the  magi. 

ZENECHDON,  a  term  ufed  by  the  Arabian  phyficians  for  & 
preparation  of  arfenic,  for  external  ufe  ;  zeech  being  their  name  for 
arfenic. 

ZENEXTOR,  one  of  the  many  names  by  which  the  chemids 
have  called  mercury. 

ZENGIFUR.,  a  word  by  which  fome  of  the  chemical  writers 
have  exprelfed  cinnabar. 

ZENI,  a  word  ufed  by  chemical  writers  as  a  name  for  vitriol. 

ZENICON,  the  name  of  a  poifon,  compofed  of  feveral  ingre¬ 
dients,  and  ufed  to  poifon  the  tips  of  the  arrows  with  which  the  Cel¬ 
tic  hunters  fliot  at  the  beads  they  purfued  for  food.  The  poifon  was 
known  to  be  of  that  quick  fpreading  nature,  that  as  foon  as  thebeaft 
was  fallen,  the  huntfman  ran  up  to  it,  and  cut  out  a  large  piece  of 
the  flefh  about  the  wound  immediately,  to  hinder  the  venom  from 
fpreading  farther.  The  antidote  to  this  poilon  was  fuppofed  to  be 
the  leaves  of  oak,  beech,  and  other  trees. 

ZENITH,  in  aftronomy,  the  vertical  point;  or  a  point  in  the 
heavens  diredlly  over  our  heads.  Refer  to  the  Syllem,  p.  248. 

Zenith  Dtjlancey  is  the  complement  of  the  meridian  altitude 
of  any  heavenly  objedt :  or  it  is  the  remainder,  when  the  meridian 
altitude  is  fubtra&ed  from  ninety  degrees. 

ZENSUS,  in  arithmetic,  a  name  given  to  a  fquare  number,  or 
the  l'econd  power,  by  fome  authors. 

ZENUPH,  in  the  Jewilh  antiquities,  a  kind  of  tiara  worn  by  the 
kings  of  Judah.  See  further  under  Cidaris. 

ZEPHANIAH,  a  canonical  book  of  the  Old  Teflament,  con¬ 
taining  the  predidtions  of  Zephaniah  the  foil  of  Cufhi,  and  grandfon 
of  Gedaliah  ;  being  the  ninth  of  thetwelve  Idler  prophets.  He  pro- 
phefied  in  the  time  of  king  Joiiah,  a  little  alter  the  captivity  of  the 
ten  tribes,  and  before  that  of  Judah  ;  fo  that  lie  was  cotemporary 
with  Jeremiah.  See  Dr.  Butler’s  Expofition  of  the  Bible. 

ZEPHYR,  the  welt  wind,  or  that  which  blows  from  the  cardinal 
point  of  the  horizon  oppofite  theeall:  in  poetry  it  is  applied  to 
any  calm  foft  and  gentle  wind. 

ZEST,  the  woody  thick  Ikin,  quartering  the  kernel  of  a  walnut; 
prel'cribed  by  fome  phyliciatis,  when  dryed  and  taken  with  white 
wine,  as  a  remedy  agamtt  the  gravel. 

Zest  is  alfo  uled  lor  a  chip  of  orange  or  lemon-peel ;  fuch  as  is 
ufually  fqueezed  into  ale,  wine,  See.  to  give  it  a  flavour  :  or  the  fine 
ethereal  oil  which  fpurts  out  of  that  peel  onfqueezing  it. 

ZETETIC  Method,  in  mathematics,  the  method  made  ufe  of 
to  inveftigate  or  folve  a  problem. 

ZEUGMA,  a  figure  m  grammar,  whereby  an  adje&iveor  verb, 
which  agrees  with  a  nearer  word,  is  alfo,  by  way  of  lupplement,  re¬ 
ferred  to  another  more  remote. 

Z1BETHICUS,  the  civet-cat,  in  zoology,  the  grey  meles,  with 
uniform  claws.  It  is  a  large  and  fierce  animal  ;  it’s  lize  is  that-of 
the  common  badger,  but  it’s  body  is  not  fo  bulky  ;  the  head  is  large, 
oblong,  and  confiderably  thick  ;  the  forehead  is  depreffed ;  the  fnout 
is  rounded  and  thick  ;  the  nofe  turns  up  a  little  ;  the  mouth  is  wide, 
and  is  furnifhed  in  a  very  formidable  manner  with  teeth  ;  and  there 
are  a  few  rigid  but  very  long  whifkers  about  it ;  the  eyes  are  fmall, 
the  ears  large,  obtufe,  and  patulous ;  the  neck  is  long,  rigid,  and 
thick  ;  the  tail  long,  and  refembling  that  of  the  common  cat ;  it  is 
covered  with  hair,  and  there  runs  a  ridge  of  the  fame  hair  all  along; 
the  top  of  the  back.  The  udiole  animal  is  of  a  light  (ilvery  colour, 
variegated  in  a  beautiful  manner  with  large  fpots  of  black  ;  the  legs 
are  very  robuft,  aimoft  intirely  black  ;  the  feet  are  armed  with  very 
long  and  lharp  claws  ;  under  the  tail  is  (ituated  the  bag,  in  which  is 
contained  the  perfume  we  call  civet ;  and  it’s  fituation  is  the  fame 
with  that  which  contains  the  white  febaceous  matter  in  the  badger. 
See  Plate  'll,  fig-  18. 

ZIMENT-Water,  or  copper  water,  in  natural  hiffory,  the 
name  by  which  fome  have  called  water  found  in  places  where  there 
are  copper-mines,  being  lightly  impregnated  with  particles  of  that 
metal.  See  the  article  Copper. 

The  moll  famous  fpnngof  this  kind  is  a  mile  diffant  from  New- 
fol,  in  Hungary,  in  a  great  copper-mine,  w'here  the  water  is  found  at 
different  depths,  and  is  received  into  different  bafons,  for  the  purpofe 
of"  fepaiating  the  copper  from  it.  In  fome  of  thefe  it  is  much  more 
highly  fated  with  this  metal  than  in  others,  and  will  make  the  fup- 
poled  change  of  iron  into  that  metal  much  fooner.  The  moft  com¬ 
mon  pieces  of  iron  ufed  in  the  experiments,  are  horfe-fhoes,  nails, 
and  the  like;  they  are  found  very  little  altered  in  fhape  after  the 
operation,  except  that  their  furfaces  are  more  raifed.  The  water 
which  performs  this  wonderful  operation  appears  greenifh  in  the 
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bafons  where  it  (lands  ;  but  if  a  glafs  of  it  be  taken  up,  it  looks  clear 
as  eryfla! ;  it  has  no  fine!!,  but  has  a  very  ifrong  vitriolic  and  aftrin- 
gent  talb,  inf 'much  that  the  lips  and  tongue  are  bliffered  and 
fcorchcd  on  tafting  it.  The  miners  ufe  this  water  as  a  medicine  ; 
and  whatever  ficknefs  they  are  feized  with,  they  firlb  attempt  it’s 
cure  with  large  dofes  of  this  water,  which  ufually  both  vomits  and 
purges  them  brifkly  ;  they  alfo  ufe  it  in  diforders  of  the  eyes.  The 
copper  produced  from  thefe  waters  is  valued  by  the  people  much  be¬ 
yond  any  other  copper,  as  being  more  dudlile,  and  running  eafier  in 
the  fire.  And  from  the  feveral  experiments  made  upon  the  water, 
the  true  nature  of  it  may  be  eafily  underftood.  It  contains  a  large 
quantity  of  the  vitriol  of  copper,  which  it  probably  owes  to  a  folution 
of  that  metal,  by  means  of  the  acid  of  the  common  pyrites  and 
water.  When  this  is  known,  the  effects  are  not  difficult  to  be  ac¬ 
counted  for;  there  being  no  real  change  of  one  metal  into  another, 
but  the  true  (late  of  the  cafe  being,  that  the  particles  of  one  metal  are 
diffolved  and  carried  away,  and  thofe  of  another  metal  depofited  in 
their  p  ace  ;  a  water  thus  impregnated  is  a  tnenftruum  capable  of 
diffolvingiron,  and  in  the  folution  of  that  metal  becomes  fo  weakened 
as  to  let  go  the  copper  it  before  contained  in  fmall  parcels. 

ZINGIBER,  or  Zinziber,  ginger.  See  that  article. 

ZINK,  Zinc,  or  Zinck,  in  natural  hifiory,  the  name  of  a  very 
remarkable  foffil  fubftance,  refembling  bifmuth  in  appearance,  but 
of  a  bluer  colour. 

It  is  a  very  remarkable  mineral,  and  one  that  has  never  been  well 
underftood  as  to  it’s  origin,  till  of  late ;  for  though  the  world  well 
knew  of  a  long  time  both  zink  and  lapis  calaminaris,  and  knew  that 
both  of  them  had  the  remarkable  property  of  turning  copper  into 
brafs,  which  one  would  think  might  have  given  a  hint  to  the  difeo- 
very  of  a  natural  alliance  between  them ;  yet  have  they  been  ever 
treated  of  as  two  different  fubftances,  by  the  writers  on  thefe  fub- 
jedts  ;  and  Dr.  Lawfon  was  the  firft  whoever  publicly  declared,  and 
proved,  lapis  calaminaris  to  be  the  ore  of  zink. 

Zink  Is  generally  confounded  with  bifmuth,  though  in  reality  a 
very  different  body;  but  the  regulus  of  thefe  two  minerals  having  a 
very  great  external  refemblance,  the  vulgar  have  not  diftingui (lied 
them  ;  and  hence  we  hear  of  many  ores  of  z ink  in  the  lefs  accurate 
writers,  all  which  are  truly  the  ores  of  bifmuth. 

The  lapis  calaminaris  is  the  true  and  general  ore  of  z ink  ;  yet  that 
mineral  is  not  confined  to  this  ore  alone,  but  is  mixed  in  great  abun¬ 
dance  in  it’s  diffeminated  particles  among  the  matter  of  the  ores  of 
other  metals,  particularly  of  lead. 

Our  artificers  have  long  been  acquainted  with  zink,  under  the 
name  of  fpelter ;  but  none  of  them  till  of  late  have  ever  been  able  to 
make  any  guefs  as  to  it’s  origin.  We  have  much  z ink  brought  to 
us  from  the  Eaft-Indies,  under  the  name  of  tuienag  ;  yet  no  body 
ever  knew  from  what,  or  how  it  was  produced  there ;  and  all  that 
was  heretofore  known  of  it  was,  that  among  that  ftrange  mixture  of 
ores  which  the  great  mines  yield  at  Goffelaer  in  Saxony,  when  they 
were  fufed  for  other  metals,  a  large  quantity  of  z ink  was  produced; 
but  Dr.  Lawfon  ohferving,  that  the  flowers  of  zink  and  of  lapis  ca¬ 
laminaris  were  the  fame,  and  that  their  effects  on  copper  were  the 
fame,  never  ceafed  his  inquiries  till  he  found  out  the  method  of  fepa- 
ratitig  z ink  trom  it. 

The  pure  z ink  is  a  folid  metal  like  body,  of  a  bluifh  white,  and 
fomewhat  lefs  brittle  than  bifmuth,  efpecially  when  gently  heated, 
and  mod,  of  all  the  metallic  minerals,  approaches  to  malleability: 
it  melts  in  a  very  fmall  fire,  and  in  a  flrong  one  takes  fire,  burning 
with  a  bluifh  green  flame,  and  fublimin^  into  white  flowers,  which 
an  w  ith  difficulty  reducible  again  into  the  lorm  of  zink:  in  an  open 
fierce  fire,  it  wholly  flies  off  i n  vapour. 

There  is  great  reafon  to  believe,  that  all  the  zink  or  tutenag 
brought  from  the  Ealt  Indies,  is  procured  from  calamine  ;  and  we 
have  now  on  foot  at  home,  a  work  eftablilhed  by  the  difeoverer  of 
this  ore,  which  will  probably  make  it  very  foon  unneceffary  to 
bring  any  z ink  into  England,  as  we  have  great  plenty  of  the  calamine. 

The  mariner  of  extradting  z ink  from  the  lapis  calaminaris,  is  this: 
the  lapis  calaminaris  muit  be  finely  pulverized,  and  well  mixed  with 
an  eighth  part  of  charcoal-dud,  and  put  into  a  clofe  retort  to  pre¬ 
vent  the  accefs  of  air,  which  would,  inflame  the  z ink  as  it  rifes. 
The  retort  is  to  be  placed  on  a  violent  fire,  fufficient  to  melt  copper. 
After  fome  time  the  z ink  rifesj  and  appears  in  the  form  of  metallic 
drops  vviihin  the  neck  of  the  retort. 

The  mod  fimpleand  eafy  way  of  obtaining  the  flowers  of  z/«£pure 
and  white,  is  this:  melt  the  zink  in  a  tall  crucible  inclined  in  the 
furnace  in  an  angle  of  45  degrees,  or  thereabouts;  let  the  fire  be 
moderate,  little  ftronger  than  would  be  neceffary  for  the  melting  of 
lead.  If  the  zink  is  left  in  this  date  without  being  dirred,  it  forms  a 
grey  crud  upon  it’s  furlace,  and  becomes  calcined  by  degrees  under  it 
into  a  granulofe  white  fubflance  ;  but  to  have  the  flowers,  that  mat¬ 
ter  mult  be  dirred  from  time  to  time  with  an  iron  rod,  and  this  crud 
broken  as  often  as  it  arifes  ;  there  will  then,  after  fome  time,  appear 
a  bright  white  flame;  and  about  two  inches  above  it  there  will  be 
found  a  very  thick  fmoak,  and  with  this  there  will  arife  a  quantity 
of  very  white  flowers,  which  will  fix  themfelves  to  the  fides  of  the 
crucible  in  the  form  of  fine  cotton. 

ZIZANIA,  in  botany,  a  name  ufed  by  fome  for  the  lolium, 
or  darnel.  Refer  to  theSydem.  t 

ZOCCO,  Zoccolo,  Zocle,  or  Socle,  in  architeflure,  a  kind 
of  dand  or  pededal,  being  a  low  fquare  piece,  or  member,  ferving 
to  fnpport  a  budo,  (tatue,  or  the  like  thing  that  needs  to  be  raifed. 

ZODIAC,  Zodiacus,  in  adronomy,  a  broad  circle,  whofe  middle 
is  the  ecliptic.  Refer  to- the  Syllem. 

The  fun  never  diviates  from  the  middle  of  the  zodiac,  i.  e,  from 
the  ecliptic,  but  the  planets  all  do  more  or  lefs.  The  greated  devi¬ 
ations,  called  latitudes,  are  the  meafure  of  the  breadth  of  the  zodiac, 
which  is  broader  or  narrower,  as  the  greated  latitude  of  the  planets  is 
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made  more  or  lefs;  accordingly,  fome  make  it  fixteen,  lcme  eigh¬ 
teen,  and  fome  twenty  degrees  broad. 

The  zodiac,  cutting  the  equator  obliquely,  makes  an  angle  Jiere- 
with  of  230  29',  which  is  what  we  cal!  the  obliquity  of  the  zodiac, 
and  is  the  fun’s  greated  declination. 

The  zodiac  is  divided  into  twelve  portions,  called  figns,  and  diofe 
divifions  or  figns  are  denominated  from  the  condellations  which  an¬ 
ciently  poffefled  each  part;  but  the  zodiac  being  immoveable,  and 
the  dars  having  a  motion  from  wed  to  ealf,  thofe  condellations  nd 
longer  correfpond  to  their  proper  figns,  whence  arifes  what  we  call 
the  preceffion  of  the  equinoxes. 

ZONE,  in  geography  and  adronomy,  a  divifion  of  the  terra¬ 
queous  globe,  with  refpedt  to  the  different  degrees  of  heat  found  in 
the  different  parts  thereof. 

ZOOLOGY,  the  fcience  of  animals.  Artedi  obferves,  that  this 
makes  one  of  the  three  kingdoms,  as  they  are  called,  of  natural  hif- 
tory  ;  the  vegetable  and  the  mineral  being  the  two  others  :  in  thefe, 
however,  there  is  this  d'fference  made  by  writers,  that  while  vege¬ 
tables  and  minerals  are.  treated  of  together,  as  all  of  a  piece  in  each, 
the  fubjects  of  zoology  are  divided  ;  and  it  is  made  to  compofe,  as  it 
were,  feveral  kingdoms.  The  fubjedts  are  accordingly  divided  into 
fix  feveral  families,  r.  The  hairy  quadrupeds.  2.  The  birds, 
3.  The  amphibious  animals,  fuch  as  ferpents,  lizards,  frogs,  and 
tortoifes.  4.  Y  he  fifhes.  5.  Theinfedts;  and  6.  Thofe  lowed 
orders  of  animated  beings  the  zoophites. 

ZOOPIiORUS,  or  Zofhorus,  in  ancient  architecture,  the 
fame  with  frieze  in  the  modern. 

ZOOPHYTON,  Zoophyte,  or  Zoophite,  in  natural 
hiftory,  a  kind  of  intermediate  body,  partaking  both  of  the  nature  of 
a  fenfitive,  and  a  vegetable. 

ZOOTOMY,  the  art  of  difledling  animals,  or  living  creatures, 
being  the  fame  with  anatomy,  or  rather  comparative  anatomy. 

ZOPISSA,  naval  pitch,  a  kind  of  mixture  of  pitch  and  tar, 
feraped  off  (hips  that  have  been  a  long  time  at  Tea. 

ZOS  1  ERA,  in  botany,  a  genus  of  plants,  whofe  flower  hath  no 
corolla  ;  the  cup  confids  of  a  plane  linear  fpadix,  and  contains  a 
great  number  of  very  fhort  filaments,  topped  with  ovato-oblong  an¬ 
ther*  ;  the  pericarpium  is  membranaceous,  and  contains  an  ovate 
feed. 

ZUINGLIANS,  a  branch  of  the  ancient  Chriflian  reformers,  or 
proteflants,  fo  called  trom  their  author  Huldric  Zuinglius,  a  divine 
of  Switzerland  :  who,  foon  after  Luther  had  declared  againd  the 
church  of  Rome,  and  being  then  minider  of  the  church  at  Zurich, 
fell  in  with  him,  and  preached  openly  againd  indulgences,  themafs, 
the  celibacy  of  the  clergy,  &e. 

ZYG/ENA,  the  balance-fiffi,  in  ichthyology,  a  fpecies  of  fqualus,- 
with  a  very  broad,  tranfverfe,  hammer-like  head.  See  PL  61,  jig.  49. 

This  is  one  of  the  mod  extraordinary  fifhes  tn  the  world  ;  in  it’s 
form,  the  general  fize  is  five  or  lix  feet,  but  it  grows  to  be  much 
larger.  The  head  is  the  mod  extraordinary  figure  of  that  of  any 
fifh  ;  it  is  not  oblong,  and  running  in  a  line  with  that  of  t tie  body, 
but  is  placed  tranfverfely,  and  has  the  appearance  of  the  head  of  a 
hammer  fadenedto  it’s  handle;  the  eyes  are  large,  and  placed  at  the 
two  extremities ;  the  mouth  is  tranfverfe,  cut  on  the  lower  part  ol 
the  head,  and  furniffied  with  three  or  four  rows  of  ffiaip  teeth  ;  the 
nodrils  are  fmall,  and  not  very  confpicuous,  and  the  foramina  at  the 
eyes  are  oblong  and  large  ;  the  body  is  oblong  and  moderately  thick; 
there  are  two  back  fins,  and  a  pinna  ani ;  the  apertures  of  the  gills 
are  ten  oblong  flits,  five  on  each  fide,  running  trom  jud  below  the 
head  towards  the  ropts  of  the  pedtoral  fins  ;  the  tail  is  divided  into 
two  parts,  and  the  upper  of  thefe  is  much  longer  than  the  under. 

ZYGOMA,  in  anatomy,  a  bone  of  the  head,  nherwife  called 
os  jugale,  being  no  Angle  bone,  but  an  union  or  affeinblage  of  two 
proceffes,  or  eminences  of  bones ;  the  one  from  the  os  temporis,  the 
other  from  the  os  malae ;  thefe  proceffes  are  hence  termed  the  zygo¬ 
matic  proceffes,  and  the  future  that  joins  them  together  is  denomi¬ 
nated  the  zygomatic  future. 

ZYGOMATICUS,  in  anatomy,  amufcleof  the  head,  arifing 
from  the  os  zygoma,  whence  it’s  name,  and  terminating  at  the  angle 
of  the  lips.  This  mufcle,  though  ufually  (ingle,  is  fometimes  dou¬ 
ble  throughout;  at  other  times  it  has  a  double  head  ;  fometimes  it’s 
tail  only  is  bifid,  and  it  is  varioufly  interwoven  with  the  adjoining 
ones.  See  the  preceding  article. 

ZYGOPHYLLUM,  bean-capers,  in  botany,  a  genus  of  plants, 
the  corolla  whereof  is  compofed  of  five  petals,  broaded  at  the  top, 
obtufe,  emarginated,  and  larger  than  the  cup;  the  nedtarium  con- 
fids  of  ten  convergent  leaves,  and  includes  the  germen  ;  the  fruit  is 
an  oval  pentagonal  capfule,  formed  of  five  valves,  containing  five  cells, 
with  fepta  adhering  to  the  valves  :  the  feeds  are  numerous,  roundifh, 
and  compreffed  :  the  figure  of  the  fruit  is  fubjedt  to  variation,  and 
there  is  a  fpecies  in  which  the  parts  of  frudlification  are  a  fifth  lefs. 

ZYMOLOGY,  in  chemidry,  a  treatife  on  fermentation,  or  the 
dodtrine  of  fermentation  in  general. 

ZYMOSIMETER,  an  inflrument  propofed  by  the  ingenious 
Swammerdam,  wherewith  to  meafure  the  degree  of  fermentation 
occafioned  by  the  mixture  of  different  matters,  and  the  degree  of 
heat  which  thofe  matters  acquire  in  fermenting;  as  alfo  the  heat  or 
temperament  of  the  blood  of  animals. 

ZYTHOGALA,  beer  polfet,  a  drink  recommended  by  Syden¬ 
ham,  as  good  to  be  taken  after  a  vomit,  for  allaying  the  acrimonious 
tade  the  vomit  had  occafioned,  as  well  as  to  prevent  gripes. 

ZYTHUM,  or  Zythos,  a  fort  of  malt  liquor,  which  was  par¬ 
ticularly  ufed  in  former  times  among  the  ancient  Germans  and  others. 
The  ancient  zytkum,  and  curmi,  were  the  fame  with  our  common 
beer  and  ales. 

Z.  Z.  A  charadter  made  ufe  of  by  the  ane’ent  phyficians  to 
flgnify  tnyrrh,  and  bv  the  moderns  to  fignify  ginger. 
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